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Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. [loaroroBka cmeuuajducToB B 00OJIACTH co3AaHUS M oOecneuyeHUs (YHKIMOHUPOBAHUS
KOMIIOHEHTOB 3JICKTPOHHBIX CPECTB.

2. O3HAaKOMJEHUE CTYACHTOB C CYIECTBYIOIIMMH THIAaMHU paJluoMaTepHaIoB H
PaaMoOKOMIIOHEHTOB. M3yueHne pu3nueckux mpoueccoB, Onpenesonmx GyHKINOHAIbHbIE CBOWCTBA
pazuoMaTepuanos.

3. IToaroToBKa CTYAEHTOB K PEIIEHHUIO 3a/1ay, CBSI3aHHBIX C MOMCKOM Hanboyiee palroHaIbHBIX
KOHCTPYKTOPCKO-TEXHOJIOTHYECKHUX PEIICHUH MpH pa3paboTKe U yCOBEpIICHCTBOBAaHUH PDA.

1.2. 3agauy AUCHUILIUHBI

1. IlonyueHue HEOOXOAMMBIX 3HAHUHN MO (PU3UKO-XMMHUUYECKUM M TEOPETHUUYECKUM OCHOBAM
COBPEMEHHOM 3JIEMEHTHOM 0a3bl paInodJICKTPOHHOMN anmaparyphl.

2. llonyuenne HeOOXOMMMBIX 3HAHUH MO METOJAaM pacdyeTa OCHOBHBIX MapaMETpPOB H
XapaKTePUCTHK MATepUAIOB U KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJCTB.

3. IIpuobpeTeHue HaBBIKOB SKCIEPUMEHTAJIBLHOIO HCCIEI0BAHUS CBOMCTB paguoMaTepHaioB U
PaAOKOMIIOHEHTOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctumind: Moayns cneransaocta (general hard skills — GHS).

Nunexc qucuumiuasl: 51.0.03.19.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoBaHa Ha noptane N2 70205 2



OIIK-6. Cnoco6en OIIK-6.1. 3naer CTyneHT N0KEH 3HaTh OCHOBHBIE

YYUTHIBaTh COBpPEMEHHBIC TCHICHIINHI KaueCTBEHHBIC U KOJTUYECTBEHHBIE
CYIIECTBYIOIIHNE U Pa3BUTHS AIEKTPOHUKH, XapaKTEPUCTUKU PaJHMOMATEPUATIOB
MEePCIEKTUBHbBIC WU3MEPUTEITLHON 1 Pa3IMYHBIX KIJIACCOB, 00ECIICUNBAIOIINE
TEXHOJIOTUH BBIYMCIIUTEIIHON TEXHUKH,  |BO3MOXKHOCTD UX MPAKTUYECKOTO
MIPOU3BOICTBA WH(POPMAITMOHHBIX MIPUMEHEHHUS C YY€TOM COBPEMEHHBIX
PaguodIEKTPOHHOU TEXHOJIOTU TEHJICHLIUNA Pa3BUTHS JJIEKTPOHUKH,
armapaTypsl Ipu M3MEPUTEIILHON U BBIYMCIUTEILHON TEXHUKH,
BBITIOJIHCHUH HAYYHO- WH(OPMAIMOHHBIX TEXHOJIOTUH
UCCIIEI0BATENBCKOM U OIIK-6.2. Ymeer onenuBath |CTyIEHT HOIKEH YMETh OLICHUBATH
OIIBITHO- [IPEUMYIIECTBA U HETOCTATKHA |[IPEUMYIIECTBA M HENOCTATKA TEXHOJIOTHHA
KOHCTPYKTOPCKUX PAabOT | TeXHONOrUHU TIPON3BOJICTBA MPOU3BOACTBA PAIUOITIEKTPOHHOM
Paarod’IEKTPOHHOM amnmapaTypsl Ha 0a3e 3HaHWH OCHOBHBIX
armapaTyphbl XapaKTEPUCTUKH PaJUOMaTEPUATIOB U

PaaOKOMIIAHCHTOB PAa3JIMYHBIX KJIaCCOB

OIIK-6.3. Bnaneer HaBbikamu | CTyI€HT JOJDKEH BJIAJIeTh HaBbIKAMHU BbIOOpa

BBIOOPA MOAXOIAIIETO MOIXOJISAIIET0 000PYI0BaHUS U SJIEMEHTHOM
00opyaOBaHuUs IPH 6a3p1 POC npu BHIMOJIHEHUH HAYYHO-
BBITIOJTHEHUH HAy4YHO- UCCIIEA0BATEIbCKUX U OIBITHO-
MCCJIEA0BATENIbCKUX U KOHCTPYKTOPCKHX pa0boT B 00JacTH
ONBITHO-KOHCTPYKTOPCKHUX ANEKTPOHHUKHU, U3MEPUTETBHON 1

pabot BBIYHUCITUTENLHON TEXHUKU

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6mmna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero |Cemectpsl

Bunpl yueOHol 1esTeIbHOCTH
4JacoB |8 cemecTp

KonTakTHas aynuTtopHas padora o0y4yaoumuxcs ¢ npenogaparesieM, Bcero 44 44
JIeKIIMOHHEBIE 3aHATUS 14 14
IIpaxkTHueckue 3aHATUS 14 14
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 64 64

BHeayIMTOpHAasi padoTa 00y4aIMXcs ¢ npenoaaBaresieM, BCero

Iloaroroska K 3a4eTy 14 14
[ToaroroBka K TECTHPOBAHUIO 8 8
[ToaroroBka K 3alMTe OTYETA MO UHANBUYATLHOMY 3aIaHUIO 6 6
[ToaroroBka K 3amuTe OTYeTa Mo J1abopaTopHOU padoTe 6 6
BrinonHeHne HHAUBUYaIbHOTO 3a1aHUs 6 6
[ToaroToBka k mabopatopHoO padboTe, HATMCAHUE OTYETa 6 6
Hanucanue oTdera no MHANBUAYATHHOMY 33IaHUIO 6 6
Hanucanue otdera no aboparopHoil padote 6 6
[ToaroToBKa K YCTHOMY OIpPOCY / cOOECEeTOBAHHIO 6 6
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O0mas Tpya0eMKoOCTh (B 4acax) 108 108

Oo0mas TpynoeMkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUILIINHBL U BUIBI YYEOHOH IEATEIbHOCTH

HasBanus pasnenoB (Tem) faeHK' [Ipak. | JIa6. | Cam. Bcelz(é;aCOB dopmupyembie
JIUCLUATUINHBI ” | 3aH., 4 | pab. |pad., q KOMIIETEHLINHA
q AK3aMEeHa)
8 cemectp
1 Knaccudukarmus 1 OCHOBHbBIC 2 - - 6 8 OIIK-6
CBOMCTBA JICKTPOTEXHIUUECKUX
MaTEpHUAJIOB
2 [TpoBOAHUKOBBIE MaTEpUAIIbI U 5 6 4 20 35 OIIK-6
METaJJINYECKHe CIIaBbl. Pe3uctopbl
3 usnexTpuueckrue MaTepuabl. 5 6 8 20 39 OIIK-6
Konpaencaropsl
4 MarautHbsle MaTepHabl 2 2 4 18 26 OIIK-6
Uroro 3a cemectp| 14 14 16 64 108
Urtoro| 14 14 16 64 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Ta6mmna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIHSIM)

Hazpanus pazgeno | ConeprxaHue paszienoB (TeM) JUCHUIUIMHEI (B Tpynoemrocts ®opmupyemsble
(Tem) MUCUUTLTUHBI T.4. 110 JICKLHUSAM) (ZZEI;?I::)IT Ije KOMIIETECHIIUU
8 cemecTp
1 Knaccubukamus u | DIEKTPOTEXHHUESCKUE MaTEPHAIIHI, 2 OIIK-6
OCHOBHbBIE CBOMCTBA  |KJIacCHU(HUKAIUS IEKTPOTEXHUUECKUX
AIIEKTPOTEXHUYECKUX |MaTepUasioB: IPOBOIHUKH, MOITYIPOBOAHUKH,
MaTepUajoB JTUDJIEKTPUKY, MAaTHUTHBIE MaTEPUAJIbL.
OU3NKO-XUMUYECKUE BOIIPOCHI CTPOCHUS
BEIIECTBA U CBA3b C AJICKTPUUECKUMU U
MarHUTHBIMH CBOWCTBaMU MaTEpUajOB.
Xumudaeckue cBs3u. Kpuctamisl. [ledexTs B
KpHUCTaax.
Hroro 2
4
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2 IIpoBOIHUKOBBIE
Marepuaisl 1
METaJUIMYECKUE
cruiaBbl. Pesncropst

HpOBOHHI/IKOBI)Ie MaTcpuraibl, ©X HA3HAYCHUC
u xnaccudukamnys. CTpoeHre METalIoB,
OCHOBHBIE JIEKTPUYECKHE CBOHCTBA
MeTaioB. OCHOBHBIE ITOHATHS U ITapaMETPhI:
TETJIOBas U Apei(hoBas CKOPOCTH HIEKTPOHOB;
MOJIBUKHOCTB; TPOBOJIMMOCTB; YIEIBbHOE
COHpOTI/IBHeHI/Ie.q)aKTOpBI, BIIMAOIINE HA
yJIEJIbHOE CONPOTHBIICHNE METAJUINYECKUX
MIPOBOTHUKOBBIX MaTepHAIIOB: TEMIEpaTypa,
pUMeCH, JePEeKThl KPUCTALTHYECKON
PCIICTKH. MexaHUJeCcKHe U QJICKTPHUYCCKUC
CBOMCTBA CIIJIABOB. DJIEKTPOPU3NUECKHE
CBOMCTBA TOHKNX METATHYECKUX TJICHOK.
Bimisgane gacToThI TOKA Ha COIIPOTUBJICHHUC
MCTaJIJIOB. HpI/IMCHeHI/IC IMPOBOAHUKOBLIX
MaTCpHralIoOB B SJICKTPOHHBIX CPCACTBAX.

OIIK-6

Htoro

3 IndnexkTpuueckue
MaTEepHabl.
Konzaencaropsl

JIMaIIeKTpUdecKue MaTeprabl, UX Ha3HAYCHHE
u knaccudukamys. Oouye cBeaeHus o
MACCUBHBIX T'a3000pa3HbIX, JKUIKUX, TBEPIBIX
JMAJIEKTPUIECKUX

Marepuanax. [Iporecch nossipusanuu B
auaneKTpukax. [lonspu3oBaHHOCTD U
JMAJIEKTPUIECKASTIPOHUIIAEMOCTb.
3aBUCHMOCTh OCHOBHBIX ITaPAMETPOB OT
TeMITEpaTypbl U 4acTOThL. OCOOEHHOCTH
AIIEKTPOIIPOBOJHOCTH Ta3000pa3HBIX, HKHIKUX
Y TBEPIBIX AMAICKTPUKOB. JMdNeKTprUUeCcKIe
norepu. Buapl morepp. 3aBHCUMOCTh TaHI'€HCA
YIIIaAMAIEKTPUIECKUX TIOTEPh OT
TEMIIEPaTypPbl U YaCTOTHL. J{UdIIeKTpHUECKIe
MaTepHabl ¢ OCOOBIMH CBOHCTBAMH.
CrnoHTaHHast MOJSIPU3ALIHS.
CernetosnekTpuku. MIX oCHOBHbIE CBOHCTBA U
obnacts npumenenus. [Ibe303¢ddexr.
OCHOBHBIE CBOMCTBa M MTapaMeTphbI
MbE303JICKTPUKOB. DiiekTpeThl. [Ipumenenue
JMAJIEKTPUYECKUX MaTepUaIOB B
AIIEKTPOHHBIX CPEACTBAX

OIIK-6

HUroro
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4 MarauTHbie
MaTepHuabl

Bennuunbl, XapakTepu3youe MariuTHOE
T10JIE U MATHUTHBIE CBOMCTBA MaTEPUAJIOB.
Bunpl marneTukoB. MarauroMsrkue
MaTepHalibl - peppoOMarHeTUKH:
JJIEKTPOTEXHUYECKASI CTAIIb, IEPMAJLION U
pyrue

cruiaBbl. MarauroansneKTpuku. GeppuTsl.
MarauroTBep/ible MaTepHUaIbL.
XapaKTepUCTUKU U MapaMeTpbl. MarHuTHbIe
MaTepHalbl ¢ 0COOBIMU CBOWCTBAMH.
MarauToCTpUKIIMOHHBIE MaTEPUAIbL.
HunuHapuyeckre MarHUTHBIE TOMEHBI.
[IpumeHeHre MarHUTHBIX MaTEPUAIIOB B
3JIEKTPOHHBIX CPEICTBAX.

OIIK-6

Htoro 2

Hroro 3a cemectp 14

HUroro 14

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HauMeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

Ha3zBanus pasgenon
(Tem) TUCUUTLTUHBI

HanmeHoBaHME NPaKTUYECKUX 3aHATHN
(cemuHapoB)

TpynoemMKocCTb,
q

dopmupyembie
KOMIIETCHIINH

8 cemecTp

2 [IpoBOTHUKOBBIE
MaTepHuabl U
METaJUInYecKHe
CIuIaBbl. Pe3nucTopel

DNeKTpUYECKHe CBOMCTBA MPOBOJHUKOBBIX
MaTepuaioB. 3aBUCUMOCTb YAEIbHOTO
CONIPOTUBJIEHHUsI OT TemnepaTypsl. [IpaBuio
Martuccena. TemnepaTypHbIit
KOA((UIIMEHT COMPOTUBICHUS YAESTHHOTO
CONIPOTUBJIEHUS. BiausHue 4acToTsl
HaIpPsHKEHUS HA CONPOTUBIICHUE
MIPOBOJIHUKOB. DIEKTPUUECKHE CBOMCTBA
cruaBoB. 3akoH Hopareiima. Bnusinue
YaCTOThI TOKA HA CONPOTUBIIEHUE METAILIIOB.
ConpoTHBIEHHE TOHKUX METAJTTMYECKUX
IJIEHOK. Pe3ucTtopsl

OIIK-6

HUroro

3 JudsieKTpudeckue
MaTepUabl.
Konpaencaropsl

[Tonspuzanus. [loaapru30BaHHOCTD.
JlsnexTpuueckasi IPOHULAEMOCTb.
TemnepatypHblit KO3hHUITHEHT
IUAJIEKTPUUECKON MPOHUIIAEMOCTH.
3aBUCUMOCTD 3JIEKTPOIPOBOTHOCTHU
IUDJIEKTPUKOB OT TEMIEPaTypHl.
Jusnexktpuueckue norepu. TaHreHce yria
IUAJIEKTPUUECKHUX TOTEPh. 3aBUCUMOCTh
TaHTeHCa yTiia IUAJIEKTPUYECKUX MOTePh
IUDJIEKTPUKOB OT TEMIEPaTypHI.
Konpaencaropsi.

OIIK-6

Hroro
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4 MarnuTHble HanpsiykeHHOCTh M MHAYKIIUMS MarHUTHOTO 2 OIIK-6
MaTepHaIbl noisi. Hamarunaennocts. OTHOCHTENBHAS
MarHuTHas MPOHHUIIaeMOCTh. [{na- u
napamMarHeTHkH, heppo- 1 peppuMarHeTHKH.
[Tpornecchl mpu HaMarHUYMBaHUH
dbeppomMarHeTUKOB. XapaKTePUCTHKH H
napaMeTpbl MAarHUTHBIX MaTepHAJIOB.
Hroro 2
Hroro 3a cemectp 14
Uroro 14
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
HagBaiﬁi}fﬁ;ﬁiﬁﬁ (rem) HaumenoBanwue 1abopaTopHbIX paboT prﬂoerKOCTb’ q;gﬁﬁgfggr;;e
8 cemecTp
2 IIpoBOIHUKOBEIE HccnenoBanue XxapakKTepUCTUK 4 OIIK-6
MaTepHuabl U PE3UCTOPOB MOCTOSHHOTO
METAJUINYECKHE CIUIABbl. |COMPOTUBIICHUS
Pesucropst Hroro 4
3 JudsieKTpudeckue UccnenoBanue temMnepaTypHoOu 4 OIIK-6
MaTepHallbl. 3aBHCUMOCTH 3JIEKTPONPOBOJIHOCTH
KonneHncaropsl TBEPJOrO AUIJIEKTPUKA
HccnenoBanue XxapakKTepUCTUK 4 OIIK-6
HOCTOSIHHBIX KOHJIEHCATOPOB MpHU
pas3Ho# TeMmepaType
Hroro 8
4 MarunutHble MaTepuaisl | MccienoBanue BIHSHUA 4 OIIK-6
KOHCTPYKTUBHBIX U TEXHOJOTHYECKUX
(baKkTOpOB Ha MapaMeTphl
BBICOKOYACTOTHBIX KaTyIIEK
UHIyKTUBHOCTH
HUtoro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buaer caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU TIPEICTABIICHBI B

Tabmuie 5.6.
Tabmuia 5.6. — Buabl caMmocTosTeIbHOU paboThl, TPYI0EMKOCTh U (DOPMHPYEMbIe KOMIICTCHIIUN
Bunanr

HaszBanus pasnenos . Tpynoemkocts, | Dopmupyemble
CaMOCTOSITEJIbHON ®opMbI KOHTPOJIS

(Tem) AUCHMILTUHBI q KOMIIETEHLIMHI

paboThI
8 cemectp
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1 Knaccudpukanus u  |IloaroroBka k 3adeTy 4 OIIK-6 3auéT
OCHOBHBIE CBOMCTBA  |[ToaroToBKa K 2 OIIK-6 TectupoBanue
SJICKTPOTCXHUYCCKUX TECTUPOBAHUIO
MaTEpHUAaJIOB HUtoro 6
2 IIpoBOHUKOBBIE [ToaroroBka k 3aueTy 4 OIIK-6 3auér
MaTCpHralibl 1 ITonroroBka k 3amure 2 OIIK-6 3amura oTUeTa Mo
MCTAJNIMICCKHUEC oT4deTa o UHIUBUAYATIbHOMY
criaBbl. Pe3uctopel UHIUBUTyaJIbHOMY 3aJTaHHIO
3aJJaHUIO
IloaroToBka K 3aIiuTe 2 OIIK-6 3amuTa oT4eTa 1Mo
OT4YeTa 10 nabopatopHoit
nabopaTopHoii padote pabote
Brinosnnenue 2 OIIK-6 NunuBuayansHoe
WHIUBUIYaTHHOTO 3aJ]JaHue
3a7aHus
[ToaroroBka k 2 OIIK-6 JlaGopaTopHas
nabopatopHoi pabore, pabora
HamycaHue OT4eTa
Hanucanue otryera 1o 2 OIIK-6 OrtueT 1o
VHINBUAYATHBHOMY WHINBUAYATHBHOMY
3aJaHUI0 3aJaHUIO0
Hammcanwne oTyera 1o 2 OIIK-6 Ortuet 1o
naboparopHOit paboTe nabopaTtopHoOit
pabote
IToaroroBka x 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
ITogroroska K ycTHOMY 2 OIIK-6 YcrHblii onpoc /
orpocy / co0eceoBaHue
co0eceI0BaHMIO
Hroro 20
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3 AudnexkTpuueckue
MaTepHaJIbL.
Konpnencaropst

[ToaroroBka k 3auety 4 OIIK-6 3auéT
TloaroroBka k 3amure 2 OIIK-6 3amura oTUeTa Mo
oTyeTa 1o UHAUBUAYAIbHOMY
WHAUBUAYATbHOMY 3aJ1aHUIO0
3aJ1aHUIO0
[ToaroroBka K 3amure 2 OIIK-6 3ammra oT4yeTa 1no
oTYeTa 1o nabopatopHoit
nabopaTopHoii padoTte pabote
Brinonnenue 2 OIIK-6 NunuBuayansHoe
WHIUBUIYATHHOTO 3a/1aHne
3a/laHus
[Toarororka k 2 OIIK-6 JlaGopaTopHas
nabopatopHoi pabore, pabora
HamucaHue oT4era
Hanucanue otuera no 2 OIIK-6 Otuer no
nabopaTopHoii padoTte nabopaTopHOI
pabote
IToaroroBka x 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera no 2 OIIK-6 Otyet no
UHAUBUAYATbHOMY UHAUBUAYAIbHOMY
3aJ1aHUIO0 3aJ1aHUIO0
Ilogroroska K ycTHOMY 2 OIIK-6 YcrHblii onpoc /
orpocy / co0eceoBaHue
cobece10BaHUIO
Hroro 20
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4 MarnuTHble [loaroroBka k 3auery 2 OIIK-6 3auér
MaTCpHaJibl ITonroroBka k 3amure 2 OIIK-6 3amura oTUeTa Mo
oT4eTa o nabopaTopHOH
nabopatopHoi padbore pabore
IToaroroska k 2 OIIK-6 JlaGopatopHas
nabopaTopHoii padore, pabota
HamucaHue oT4era
IToaroroBka x 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
TloaroroBka k 3amure 2 OIIK-6 3amura oTueTa Mo
oTyeTa 1o UHAUBUAYAIbHOMY
WHAUBUAYATbHOMY 3aJ1aHUIO0
3aJ1aHUIO0
Brinonnenne 2 OIIK-6 NunuBuayansHOE
WHIUBUAYATHHOTO 3a/laHue
3a/laHus
Hanucanne otuera no 2 OIIK-6 Otuet mo
WHIUBUIYATBHOMY WHIWUBUIYATBHOMY
3a/IaHUIO0 3a/IaHUIO0
Hanucanue otyera no 2 OIIK-6 Otyet no
nabopatopHoi paboTe nabopaTopHOH
pabore
Ilogroroska K ycTHOMY 2 OIIK-6 YcrHblii onpoc /
orpocy / co0eceoBaHue
co0ece0BaHUIO
Hroro 18
Hroro 3a cemectp 64
Hroro 64

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATUN
Bunel yueOHOM nesTeNbHOCTH
dopMupyemsie
Jlek. | Ilpak. | JIa6. | Cam. @DOopMbI KOHTPOJIS
KOMITIETCHIINHU
3aH. 3aH. pab. | pa0.
OIIK-6 + + + + 3ayét, 3ammTa oT4eTa N0 UHAUBUIYaJIbHOMY

3aJIaHMIO, 3aIllMTa OTYETa IO JIA0OPaTOPHOM
pabore, MnauBuyanpHOE 3a1aHUE,
JlabopaTtopHnas pabota, OTueT 1o
UHAUBUAYAIbHOMY 3a/1aHut0, OTYET 1o
naboparopHoi pabore, TectupoBanue, Y CTHBIN
ompoc / cobeceoBaHne

6. PeiiTunroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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MakcumanbHbiil | MakcuMmanbHbIN MakcHmaibHeIi
DopMbI KOHTPOJIA 6ain Ha 1-yto KT ¢| ©Oann 3a nepuon Oa 32 nepuon | Beero 3a
Hauana cemectpa |Mexay 1KT u 2KT mexay 2KT uma | cemectp
KOHEI[ cemMecTpa
8 cemecTp
3auér 0 0 12 12
3amuTa oT4€eTa 1o 0 6 6 12
nabopaTopHoi padbore
3ammra oTUeTa 1Mo 3 3 3 9
WMHAUBUIYAIbHOMY 33/1aHUIO
NunuBuayansHoE 3a1aHue 1 1 1 3
Ycrablii onpoc / 0 5 5 10
cobeceoBaHne
OTuer Mo UHAUBUIYATBHOMY 4 4 4 12
3aJJaHUI0
JlaGopatopHas pabota 0 2 2 4
TectupoBanue 6 8 8 22
Otuer no nabopatopHOi 0 8 8 16
pabore
HToro Makcumym 3a epuo. 14 37 49 100
Hapacraromum utorom 14 51 100 100
6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6aJJI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb
bael Ha 1aTy TEKyIero KOHTPOJIs Onenka
>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymmMbl OamioB Ha naty TK 4
Ot 60% 10 69% OoT MakcUManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBopureabHO)

7. YueOHO-MeTOANYecKOe 1 MH(OPMAIITHOHHOE o0ecneyeHHue TUCIUTIITHHbI

7.1. OcHOBHas JqUTEpaTypa
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1. Pagmomarepuansl U paguOKOMIOHEHTHI: YueOHOEe mocoOMEe N0 JHUCIHUIIINHE
«MatepuanioBeIecHUE U TEXHOJIOTHSI MaTepuaIoBy, «MaTepuanbl 1 KOMIIOHEHTBI AJICKTPOHHBIX CPEICTBY,
«Pamnomarepuansl 1 paguokomnoHeHTh» / M. I'. Kuctenesa - 2022. 268 c. [DneKkTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/9972.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Bbutnep JI. P.MaTepuansl 1 371€MEHTHI 3JIEKTPOHHONW TEXHUKU U TBEPJAOTEIbHAs 3J1 EKTPOHUKA !
yuebHoe nocobue / JI. P. butnep, P. M. Kanunesuu, II. E. Tposu ; dexepanipbHOe areHTCTBO IO
oOpa3oBanuio, ToMCKHIT rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABICHUSA U PATHOIJICKTPOHUKH,
Kadenpa ¢puznyeckoit anexkrponuku. - Tomck : TMIJ10, 2007. - 267 c. (nanuuue B 6udnuorexke TYCYP
- 33 93k3.).

2. Hedenues, E. B. Pagnomarepuas! 1 painoKOMIIOHEHTHI : yueOHoe nocobue / E. B. Hedenues ;
MunucrepctBo oOpaszoBanus Poccuiickoit ®denepaunu, ToMckuil rocyaapCTBEHHBIH YHUBEPCHUTET
CUCTEM YTNpaBIEHUS U paguodJaeKTpoHukH. - Tomck : TMLIIZIO, 2000. - 289 ¢ (nanuuue B 6MOIMOTEKE
TYCVYP - 28 3k3.).

3. Xumus paguomarepuanoB: YueoHoe nmocobue / M. I'. Kuctenesa, E. B. Hedenues - 2009. 266
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/1360.

4. Antunos b. JI. Matepuansl 3JIeKTPOHHOM TEXHUKH: 3a/la4dl ¥ BOTIPOCHI : Y4yeOHoe rmocobue s
By30B / b. JI. Autunos, B. C. Copokun, B. A. Tepexos. - 3-e usn., crepeorurn. - CII6. : Jlaus, 2003. -
206[2] c. : nn., Tabun. - (YueOHuku 11t By3oB. CrienmanbHas nuteparypa). - bubmuorp.: ¢. 207. - ISBN
5-8114-0410-7 (manmuuue B 6ubmmorexke TYCVYP - 101 3k3.).

5. TpyOunsin, Anekcanap MuxaitnoBuu. DnekTpopaauomarepuansl: JusnekTpuku : YueGHOe
nocobue (i1 aBTOMaTU3UPOBAHHOW TexHojoruu obOydenus) / A. M. TpyOuusin ; Tomckas
roCy/IapCTBEHHAs aKaJeMHUsl CUCTEM YIIPABJICHUS U PalUOdIEKTPOHUKH. - Tomck : [6. u.], 1995. - 76 c. :
puc. - bubmuorp.: c. 76. - ISBN 5-86889-021-3 (nanuuue B 6ubmuoreke TYCVYP - 22 3k3.).

6. Pannomarepuanbl U paguoKOMIOHEHTH: YuebHoe mocobue / JI. FO. ConmatoBa, H. U.
Kysze6npix - 2012. 177 c¢. [DnexktpoHHBH pecypc]: — Pexum poctymna:
https://edu.tusur.ru/publications/2733.

7. Copoxun B. C. Marepuaisl U 3J1€MEHTHl 3JIEKTPOHHON TexHUku. lIpoBoaHukm,
MOJIYIIPOBOJIHUKH, AUAIEKTPUKH : [YUeOHHK JUIsl CTY/IEHTOB BY30B IO HANpaBICHUAM "DIEKTPOHUKA U
HaHO-37ekTpoHuKa" U "KoHcTpyupoBanue um texHosiorus anekrponHsix cpencts"]. [T. 1]/ B. C.
Copoxun, b. JI. Autunos, H. I1. JIazapeBa. - U3a. 2-e, ucnp. - Canxt-IletepOypr [u ap.] : Jlans, 2022. - 1
oHmaitH-pecypc (448 c.): puc.- (Yuebnuku s By30B. CrenuanbHas auTeparypa) . [DIeKTpOHHBIH
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/212135.

8. Copokun B. C. Marepuansl U 3J1€MEHTHI JIEKTPOHHONW TEXHUKHU. AKTUBHBIE JUAJIEKTPHUKH,
MarHuTHBIE MaTepUalbl, JIEMEHTHl JEKTPOHHOM TEXHUKHU :@ YUYEOHHK I CTYACHTOB BY30B IO
HaIlpaBJIeHUAM "DIEeKTpOHUKA U HaHO3JIeKTpoHUKA" U "KOHCTpyHpOBaHUE U TEXHOJIOTHS IEKTPOHHBIX
cpencts"]. [T. 2/ B. C. Copoku, b. JI. Autunos, H. I1. JlazapeBa. - U3n. 2-e, ucnp. — CII6. [u np.] : Jlans,
2016. - 111 320550nmnaitH-pecype (377 c.): puc.- (YueOHuku ans By30B. CreruaiabHas TuTeparypa).
[DnexTponHbIi pecypc]: — Pexum goctyna: https://e.lanbook.com/book/71735.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Pagnomartepuansl U paguodIeKTPOHHBIE KOMIIOHEHTHI: Y4eOHO-METOIMYECKOe Mocodue K
MPaKTUYECKUM 3aHATUAM U caMocTosTenbHOM padote / O. A. [ouenko, M. I'. Kucrenena - 2022. 73 c.
[DnexkTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/9977.

2. VccnenoBaHue pe3UCTOPOB MOCTOSHHOTO COMPOTHUBIEHHUsS: MeToauueckue yKaszaHus K
nabopaTOpHOMY 3aHSATHIO MO AUCHUIUIMHAM «MaTepualoBeleHUe U TEXHOJOTHUs MaTepHUalloB,
«Marepuanbl 1 KOMIIOHEHTHI 3JIEKTPOHHBIX CPeACTB», «Pagunomarepuansl u paguokoMnoHeHTh» / A. E.
3npok, T. B. Illunenox - 2022. 27 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9968.

3. UccnenoBaHue KOHAEHCATOPOB MOCTOSHHOW €MKOCTHU: MeToAWYecKHue yKa3zaHUs K
nabopaTOpHOMY 3aHSATHIO MO AUCHUIUIMHAM «MaTepualoBeleHUe U TEXHOJOTHUS MaTepHUaloB,
«Marepuanbl 1 KOMIIOHEHTHI 3JIEKTPOHHBIX CPEeACTB», «Pagnomarepuansl U paguokoMIoHeHTh / A. E.
3npok, T. B. Illunenokx - 2022. 20 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9966.
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4. UccnenoBaHue TeMIIEpaTypHOU 3aBUCUMOCTH JJIEKTPUUYECKON MPOBOIMMOCTH TBEPABIX
OUAJIEKTPUKOB: MeToauueckue ykKa3aHUs K Ja0OpaTOpHOMY 3aHATHIO N0 JUCHUIIIUHAM
«MarepuanioBeZieHHE€ U TEXHOJIOTUSI MaTepUasoBy, «MarepHualibl 1 KOMIIOHEHTBI AJIEKTPOHHBIX CPEJCTBY,
«Pannomarepuansl u pagnokomMnoHeHTs» / O. A. Jlonenko - 2022. 15 c. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/9970.

5. UccnenoBanne BBICOKOYACTOTHBIX KaTyLIEK MHIYKTUBHOCTU: MeToauueckue yKa3zaHHs K
nabopaTOpHOMY 3aHSATHIO MO AUCHUIUIMHAM «MaTtepuaioBeleHUe U TEXHOJOTUs MaTepHaloB,
«Marepuanbl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX CpPeACTB», «Paguomarepuansl U paguokoMnoHeHTh» / A. E.
3apok, T. B. lunenok - 2022. 32 c. [DaekTpoHHBIA pecypc]: — Pexum moctyna:
https://edu.tusur.ru/publications/9967.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYECKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS 7Sl MPOBECHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE ISl IPOBEACHUS TPYNIIOBBIX U
WHIUBUIYaIbHBIX KOHCYIbTAIHMHI, MOMEIIEHUE AJI MPOBEACHUS TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 305 ayza.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlaGoparopus pagroMaTepuaIoB U PaJHOKOMIIOHEHTOB: y4eOHas ayIUTOPHUS ISl IPOBEICHUS
3anHsTH TaboparopHoro tuma; 634050, Tomckas obacts, r. Tomck, Jlennna npocnexkr, 1. 40, 427 ayn.

Onucanue nMeronerocss 000pya0BaHus:

- BonpT™meTp B7-23;
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- BoasT™meTp B7-26;

- U3mepurens E8-4 - 2 mir.;

- U3mepurens E9-4;

- Tepaommetp E6-13A;

- 'mraommerp KEW 3123;

- Meraommetp mudpoBoit E6-22;

- Mynstumerp APPA 207;

- Hudporoit myasTumerp APPA 103;

- Crarmmonapnsiit uameputeiab RLC AM -3004 - 2 r.;

- Ocmmorpad RIGOL DS 1042 C;

- Hudporoii ocrimmtorpadg DSO-3202A;

- Hudporoii octimmiorpad GDS-806S;

- MaruuTHO-MapKepHas J0CKa;

- JJaGoparopuslii creHn "VccienoBanrue KOHIEHCATOPOB IMMOCTOSTHHON €MKOCTH';

- JJaGoparopusiii crenn "VccrnenoBanrue pe3ucTOpOB MOCTOSTHHOTO COMPOTUBIICHUS " ;

- JJaboparopunsiii crenn "VccnenoBanue BY karymek nHIyKTUBHOCTH';

- Jlabopatopubiii ctrern "McciaenoBaHue BIWSHUS BJard Ha MOBEPXHOCTHOE W 00BEMHOE
CONIPOTHUBJICHUS TUJICKTPUKOB";

- JJaGoparopusiii crenn "VccnenoBanrue GUIBTPYIONINX XapaKTEPUCTUK KOHIEHCATOPOB";

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUIIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreUaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claijia Ha dSKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
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WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHo nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JTUCIUTINHDI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

U METAJUIMYECKHE CIUIABBI.
Pesucrtopsl

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
1 Knaccudukamus u ocaoBasie |OIIK-6 3auét [Tepeuens BOIpOCOB IJ1st
CBOICTBA 3JIEKTPOTEXHUYECKUX 3aueTa
MaTepHuaJIoB TectupoBanue [IpumepHBIil nEepeyeHb
TECTOBBIX 3a/IaHUM
2 IIpoBogHukoBbie Matepuansl | OIIK-6 3auér [Iepeuyens BonpocoB it

3a4ycTra

3anuTa oT4eTa 1o
nabopaTopHOH
pabore

[IpumMepHbIil TEpeYeHb
BOIPOCOB JJIsI 3aIUTHI
71a00paTOPHBIX pabOT

33.H_II/ITa OT4ECTAa 110

IIpuMepHBIii epeyeHb

WHJVBUyaJIbHOMY |BOIIPOCOB VISl 3aIl{UTHI
3a1aHUIO0 WHJVBUyaJIbHBIX 3aJaHUN
NunuBunyansHoe |IIpuMepHBIil nepeyeHb

3aJaHuc

BapI/IaHTOB I/IHI[I/IBI/IHyaJIBHBIX
3aJTaHUN

VeI onpoc /

[IpumMepHbIil TEpeYeHb

cobecel0BaHNE BOIIPOCOB JUIsl yCTHOT'O
ompoca / codbecenoBaHUs

Oruer o IIpuMepHBIil epeyeHb

UH/IMBUYaJIbHOMY |BapUaHTOB MHIUBUAYaAIbHBIX

3aJJaHUI0 3aJaHu’

JlaGopatopHas Tembl m1abopaTOpHBIX PadoT

pabota

TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN

Oruer o Temsbl m1abopaTopHbIX padoT

nabopaTopHOi

pabote
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3 AudnexkTpuueckue OIIK-6 3auér [lepeuenp BonpocoB Jyist
Marepuansl. KoHaeHcaTopsl 3a4era
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIPOCOB ISl 3AIIUTHI
pabore 71a00paTOPHBIX pabOT
3amuTa otdyera no |IIpumepHslil nepedeHb
WHAMBUIYAJIBHOMY |BOIIPOCOB JJISl 3aLUThI
3a/1aHUI0 VHAMBUYaJIbHBIX 3aJaHUI
NupuBunyansHoe |I[IpuMepHBIil nepeyeHb
3a/laHue BapHaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
VYcrHbI# onpoc / [IpumMepHBIii TIEpedeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
Otuer 1o IIpuMepHBIil IepeyeHb
WHAVBUYaJIbHOMY |BapUaHTOB MHIUBUIYaIbHBIX
3a/1aHUIO0 3alaHui
Jlaboparopnas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIi TEpedeHb
TECTOBBIX 3aJaHUN
Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
4 MarauTHble MaTepHaIbI OIIK-6 3auét ITepeuens BOIIpOCOB 1Jist

3a4dcTa

3amuTa oT4yera 1mo
nabopaTopHOH
pabore

[IpumMepHbIii TEpeUeHb
BOIPOCOB JIJIsI 3aIIUTHI
71a00paTOPHBIX pabOT

3ammra oT4eTa mo
WHJUBUTyaIbHOMY
3aIaHHIO

IIpuMepHBIil IepeyeHb
BOIIPOCOB JUIsl 3aLUThI
HMHJMBUyaJIbHBIX 3aJlaHUN

NunuBuayansHoe
3a1aHUE

[IpumepHBIil nepeueHb
BAPUAHTOB WHIVBHIyaIbHBIX
3aJaHuN

YcTHbIH ompoc /

[IpumMepHbIii TEpeUeHb

cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / cobecenoBaHUs

Oruer 1o IIpuMepHBIil IepeyeHb

WHANBUIYAIbHOMY |BapUaHTOB UHIUBUAYATbHBIX

3aJaHUIO0 3aJjaHUN

JlaboparopHas Temb! mabopaTopHBIX padoT

pabora

TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/IaHUN

Oruer 1o Tembl 1abopaToOpHBIX paboOT

nabopaTopHOi

pabote

xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
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JTUCIUIIINHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Onenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEeMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUpPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETIEHH KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX IPEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpatartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. YBenuueHue COMPOTUBIICHUS YUCTHIX METAJJIOB C POCTOM TeMIIepaTypbl 00YCIIOBJIEHO...
* YBEJIMUYEHWEM KOHIICHTPAIIUH JIEKTPOHOB
* YMEHBIIICHHEM KOHIICHTPAINH YJIEKTPOHOB
* YMEHBIIEHUEM JUITUHBI CBOOOIHOTO Mpolera 31eKTPOHOB
* paccestHUeM 3JIEKTPOHOB Ha CTaTUYECKHUX AePeKTax
2. JlpeiipoBasi mOABUKHOCTH JIEKTPOHOB — 3TO
* YCKOPEHHE, C KOTOPHIM JIBHIKETCS DJIEKTPOH B JIEKTPUUYECKOM I10J1€
* IpeiioBasi CKOPOCTh AIEKTPOHOB B I0JI€ €AMHUYHONW HAIPSKEHHOCTH
* cpeaHsist ipeiioBasi CKOPOCTh AIEKTPOHOB
* MakcuMaJjbHas JapeidoBas CKOpOCThb, MpuoOpeTaeMas 3JIEKTPOHOM K KOHILy CBOOOJIHOIO
npobera
3. Ocrtato4HOE yAEeIbHOE COMPOTUBIEHUE METAJIa — 3TO
* CONMPOTHUBIJIEHHE, KOTOPOE OCTAETCS B METAJJIE MPU €ro Mepexojie B CBEPXIPOBOASIIEE
COCTOSIHUE
* CONPOTHUBJIEHHE, 00YCIIOBICHHOE pacCcessHUEM HOCUTENEH 3apsaaa Ha (POHOHAX
* CONPOTHUBJICHHE, 00YCIIOBICHHOE pacCEeSHUEM HOCUTENEH 3apsia Ha CTaTHUECKUX aedekTax
* CONPOTHUBJICHHE, 00YCIIOBICHHOE Pa30rPEBOM METaJlIa MPH MPOIYCKAaHUN Yepe3 Hero Toka
4. OcTaTo4yHOE COMPOTHUBIIEHUE, OOYCIOBIEHHOE pacCEeIHUEM 3JEKTPOHOB Ha CTaTHYECKUX
nedexTax
* YBEJIMUMUBAETCS C POCTOM TEMIIEPATYPbI
* CTpEMUTCS K HYJIIO IpU Temnepatype, 0iauskoi k 0 K
* HE 3aBUCHT OT TEeMIIEPATYPhI
* YMEHBIIIAETCS C POCTOM TEMIEPATYPhI
5. ComnpoTuBJIEHHE YUCTHIX METAJUIOB C POCTOM TeMIIEpaTyphl
* YMEHBIIIAEeTCA U3-3a YBEIMUEHUS! KOHIIEHTPAI[N CBOOOIHBIX HOCHUTENEH
* YBEJIMUMBACTCS M3-32 YMEHBIIIEHUS KOHIICHTPAIIUA CBOOOHBIX HOCUTEIEH
* YBEJIMUMBAETCS BCIIEICTBUE PACCESIHUSI HOCUTENEH 3apsiia Ha GOHOHAX
* YBEJIMUMBAETCS BCIIEICTBUE PACCESIHUS HOCUTENEH 3apsiia Ha CTaTUYECKUX JedeKTax
6. 3axon Hopareiima onuceiBaet
* U3MEHEHHE YAETBbHOTO0 CONPOTUBIICHNUS HHTEPMETAUNINYECKUX COSTUHEHUI
* I3MEHEHHE YCIHHOTO COMPOTHRIICHHS METaJIa TPU HAIMYWW B HEM NpUMeEcen
* U3MEHEHUE OCTAaTOYHOIO COMPOTHUBJIEHHS B CILUIaBaX, UMEIOUIUX CTPYKTYpYy TBEPIOrO
pacTBopa
* U3MEHEHHE OCTATOYHOTO COMPOTUBIICHUS, KOTOpOE HabII01aeTCs IPU TeMIeparype, OJIu3KoM
k0K
7. TIMOTHOCTH TOKA B TPOBOJHUKE HA BEICOKMX YaCTOTaxX
* PaBHOMEPHO pacipe/ieieHa [0 BCEMY CEUEHHUIO TPOBOJHHUKA
* paBHa HYJIIO B TOBEPXHOCTHOM CJIO€ ITPOBOHUKA
* MaKCHMaJIbHA Ha TMIOBEPXHOCTH U YOBIBAET MO MEPE MPOHUKHOBEHHS BIUIyOb IIPOBOTHUKA
8. CompoTuBieHHe MPOBOJa MPHU MPOX0KIECHUHU 10 HEMY NTEPEMEHHOI0 TOKa BBICOKOM YaCTOTHI
* OOJIBLIIE COMTPOTUBJIEHMSI TIOCTOSTHHOMY TOKY M3-3a pa3orpeBa MeTalia
* MEHbIIIE COIIPOTUBIIEHUS IIOCTOSITHHOMY TOKY M3-3a paccesHUs 3JIEKTPOHOB Ha JieheKkTax
* PaBHO CONPOTHUBJICHUIO IOCTOSTHHOMY TOKY
* 0OJIBIIIE CONMPOTHUBICHUS MOCTOSTHHOMY TOKY W3-3a YMEHbIIEHHUS dP()EKTUBHOTO CEUCHUS
MTPOBOJTHUKA
9. I'myOruHa MPOHUKHOBEHUS IOJISI B TPOBOJIHUK HAa BHICOKMX YAaCTOTaxX paBHA PacCTOSIHUIO, Ha
KOTOpPOM
* IJIOTHOCTh TOKA OCTAETCS OCTOSTHHOM
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

* IJIOTHOCTh TOKA YMEHBILIAETCS B € pa3 M0 OTHOLIEHHUIO K CBOEMY 3HaYEHHIO Ha MIOBEPXHOCTH
* IJIOTHOCTh TOKA BO3PACTAET B € pa3 [0 OTHOILIEHUIO K CBOEMY 3HAUEHUIO Ha MIOBEPXHOCTH
* IJIOTHOCTh TOKA YMEHbILAETCS 10 HYJIs

['myOviHa TpOHUKHOBEHUS MO B MPOBOJIHUK HA BHICOKMX YaCTOTAaX

* YBEJIMUMUBAETCSA C POCTOM YacTOTHI MOJIS

* YMEHBIIAETCS C POCTOM yIE€IbHOTO COMPOTHUBIICHUS TPOBOAHHUKA

* YBEJIMUMBAETCS C POCTOM HANPSHKEHHOCTH MOJIS

* YMEHBIIIAETCS C POCTOM YacTOTHI MOJIS

VY aenpHOE CONPOTUBICHUE TOHKMX METAIITNYECKUX TIEHOK

* pPaBHO CONPOTUBIICHUIO OOBEMHBIX 00Pa3I0B

* OOJIBLIIE COMPOTUBIICHHSI 0ObEMHBIX 00Pa3LI0B M HE 3aBUCHUT OT TOJILIUHBI TUICHKU

* MEHbIIIE COIIPOTUBIICHUS OOBEMHBIX 00pa3LIOB U YBEITUUUBAETCS C POCTOM TOJIIIMHBI TUIEHKH
* OOJIBLIIE COMPOTUBIICHHSI 0ObEMHBIX 00pPa3L0B M YMEHBIIAETCSA C POCTOM TOJIIIHHBI TUIEHKH
B pesynbrarte noispusanuu B JU3JIEKTPUKE HAOII01aeTCs

* JJIEKTPUUYECKUN TOK

* YBEJIMUEHUE KOHIICHTPAIUH CBSI3aHHBIX 3apsi/i0B

* MOSIBJIEHNE HECKOMIIEHCUPOBAHHOTO CBSI3aHHOTO 3apsi/ia Ha MOBEPXHOCTH JUAJIEKTPUKA

* YBEJIMUEHHUE 3JIEKTPUUECKOIO MOJII BHYTPU AUDIEKTPHUKA

* YBEJIMUEHUE KOHIIEHTPAI[MN CBOOOIHBIX 3aps10B

CrnexnctBueM mpoliecca NOISpU3aLUH B TUIJIEKTPUKE SBIISETCS

* JJIEKTPUYECKUN TOK

* oci1a0JeHHe AMEKTPUYECKOTO MOl BHYTPH JTUAIIEKTPUKA

* YBEJIMUEHUE KOHIICHTPAIUH CBSI3aHHBIX 3apsi/10B

* YBEJIMUEHHUE 3JIEKTPUUECKOIO MOJII BHYTPU AUDIEKTPHUKA

* YBEJIMUEHUE KOHIIEHTPAI[MN CBOOOIHBIX 3apsi0B

[Tonsipu3oBaHHOCTH paBHA

* 3JIEKTPUYECKOMY MOMEHTY BCero o0bema IU3IEeKTpUKa

* IOBEPXHOCTHOM TNIOTHOCTH CBSI3aHHBIX 3aps10B

* CyMMapHOMY 00bEMHOMY 3apsiay JUAJIEKTPUKA

* 3JIEKTPUUECKOMY MOMEHTY BCero o0bema JIU3IEeKTpUKa

C poctoM TeMmmepaTyphbl AHUAJIEKTpUUYEcKas MPOHHULAEMOCTb B JHUIJIEKTPHUKAX C
AJIEKTPOHHOYIIPYTOM MOJIsIpU3aluen

* YBEJIMUMBAETCS U3-32 YBEIMUYEHUS KOHIICHTPAI[H aTOMOB

* c1ab0 yMEHbIIAETCs U3-3a2 YMEHBIICHHsI KOHLIEHTPALUA aTOMOB

* HE U3MEHSETCS

* YMEHBIIIAETCA U3-32 YMEHBILIECHUS MOJISAPU3YyEMOCTH

Tok CKBO3HO# 3JIEKTPOMPOBOTHOCTH 00YCIIOBIICH

* TOKOM CMEILIEHUS TIPU HOHHO-PETaKCAI[MOHHOM MOsIprU3aluu

* IepeMeIIeHUeM CBOOOIHBIX 3apsAI0B B IUIIECKTPUKE

* TOKOM CMEILIEHUS TIPU AUMOIBHO-YIIPYTOM MONSpU3alun

* TOKOM CMEIIEHHUS, CBSI3aHHBIM C MITHOBEHHBIMHU (3JIEKTPOHHOW M MOHHON) BUIaMHU
MOJIIPU3ALUU

Tox abcopOiun 00yCIOBIICH

* TOKOM CMEILIEHUS, CBI3aHHBIMHU C AJIEKTPOHHO- U HOHHO-YTIPYTOil MOJISIpU3aluu

* IepeMelIeHneM CBOOOAHBIX HOHOB B TUAJIEKTPUKE

* TOKOM CMEILIEHUS, CBI3aHHBIMU C 3aMEJIJICHHBIMU BUAAMHU MOJIIPU3aLIUN

* 3JIEKTPOHHBIM TOKOM B JIUAJIEKTPUKE

[InoTHOCTB TOKa B razax B 00JIaCTH CPETHHX TOJICH

* IMHEIHO YBEIMYUBACTCS C POCTOM HAINPSKEHHOCTH MO

* 3aBUCHUT OT HANPSHKEHHOCTH MOJIS MO KBaIpaTUYHOMY 3aKOHY

* YBEJIMUMBAETCS U3-3a YBEIMYEHUS KOHIICHTPAIIMX HOHOB B ra3

* JOCTUraeT HACHIIMIEHUS, BEJIWYMHA KOTOPOTO OMpPEIENsieTcs MOIIHOCTHIO BHEIIHETO
MOHM3ATOpa

B HenonsgpHOM qUAIEKTPUKE C YIIPYTUMH BUIaMU MOJISIPU3aLUU HAOII0dat0TCs

* IOTEPU HA YIPYTYIO MOJSIPU3ALINIO

* IOTEpU MIPOBOAUMOCTH

* IOTEPU MIPOBOAUMOCTH U MOTEPU HA YIPYTYIO MOJISIPU3ALIUIO
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* IOTEpU MPOBOAUMOCTH M MUTPALIMOHHBIE TIOTEPH
20. TanreHc yriaa moTepb B JAHAJIEKTPHKE, B KOTOPOM HAOIIOMAIOTCS TOJBKO MOTEPHU
MIPOBOANMOCTH,
* U3MEHSETCSl 0OpaTHO MPOMOPLUOHAIBHO YaCTOTE
* SKCIIOHEHI[MAJIBHO PACTET C POCTOM YaCTOTHI
* HE 3aBHCHUT OT YaCTOTHI
* YMEHBIIIAETCA M0 JTUHEHHOMY 3aKOHY C POCTOM YacTOThI
21. HenuHelHbBIN y4acTOK Ha KPUBOU MOJISPHU3AIIMN CETHETOIEKTPUKOB O0YCIIOBIIEH ...
* IpoLIECCaMU PeNlaKCallMOHHON MOJISpU3aUN
* HEOOpAaTUMBIM CMEIICHUEM I'PaHUIl JOMEHOB
* MpolieccaMul YIPYyTroi Mosisipu3aluu
* IEPECTPONKON KPUCTATUTMYECKOU CTPYKTYPhI IIPU YBEINYEHUH HATIPSAKECHUS
22. Ilpu obpaTHOM ITBE303IEKTpUIECKOM I dekTe nedopManus TUIIEKTPUKA. ..
* 3aBUCHUT OT HANPSHKEHHOCTH MOJIS MO KBaIpaTUYHOMY 3aKOHY
* HE 3aBUCHUT OT HaIlPaBJICHUS HAMPSHDKEHHOCTH 3JIEKTPUYECKOTO MO
* JIMHEIHO 3aBUCUT OT HAIPSHKEHHOCTH 3JIEKTPUUYECKOTO MO
* IMHEIHO 3aBUCUT OT MPHJIOKEHHOTO MEXaHUYECKOTO HAIPSKEHUS
23. MarepuanaMu IJi MPOBOJOYHBIX PE3UCTOPOB CIIYXKAT:
* MeJlb
* BoJib(hpam
* HUXPOM
* UTFOMUHUI
24. TemmepaTypHbIi KOADPHUITUESHT COMPOTUBICHHUS TPOBOJIOYHOTO PE3UCTOPA
* OOJIBIIIE HYJTIS
* MEHbIIIE HYJIS
* paBEH HYJIIO
* 3HAKOIIEPEMEHHBII
25. B 4em 0Ge3ycnoBHOE MpeuMyIiecTBO GeppuToB nepes peppoMarHeTHKaMu ?
* HU3KHE KOOPLUUTUBHBIEC CUIIbI
* BBICOKHE MHAYKLIUN HACBILICHUS
* HU3KHE IOTEPH Ha BUXPEBbIE TOKH
* HU3KHUE TIOTEPU Ha THCTEPE3UC
* HayaJbHBIN YYaCTOK KpMBOM HaMarHU4YMBaHUs OoJiee IMHEEH
26. Kakast BenuuuHa ompejensieT NeJeHHE MarHUTHbIX MaTepUaloB HAa MAarHUTOMSTKUE U
MarHUTOTBEPAbIE?
* UHYKIUSI HACBIIICHUS
* OCTaTOYHAas! UHTyKIUS
* KOOPIUTHUBHAS CUJIa
* MPOU3BEACHUE UHIYKIIMH HACBIILIEHUS Ha KOIPILUTUBHYIO CUITY
* OTHOILIEHUE UHIYKIIUU HACHIIIEHNS K KOOPLUTUBHOMN CHIIE

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. Kakwue cuiibl yuacTBYIOT B Ipolecce 00pa3oBaHUs HOHHOW CBS3U?
| )uHIyKIIMOHHAsA cUjia
2)cuna JlopenTua
3)KyJIOHOBCKHE 3JIEKTPOCTATHUECKUE CUIIbI
4)cuitbl 0OOMEHHOT'O B3aUMOCHCTBUS
5)aUTONbHO-OPUEHTALIMOHHAS CHUJIA.
Kakue cuibl y4acTBYIOT B Ipoliecce 00pa3oBaHusl KOBAJICHTHOM CBSI3U?
| )uHIyKIIMOHHAsA cUjia
2)cuna JlopenTua
3)KyJIOHOBCKHE 3JIEKTPOCTATHUECKUE CUIIbI
4)cuitbl 0OOMEHHOT'O B3aUMOCHCTBUS
5)aUTONIbHO-OPUEHTALIMOHHAS CHUJIA.
B kakux BelecTBax CylecTBYeT YUCTask KOBAJICHTHAS CBSI3b?
2. Hanmmurie MeDEKTOB TMPUBOUT K...'uveennreeneeanneeaneeanneenneannaaannns PETYISPHOCTU PEUIETKH
(BcTaBbTE HYKHOE C0BO). Ha pucyHke nokaszana cxema KpucTamuinueckou pemerku. CTpenkoit
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3. YaenbHOE CONPOTUBICHUE YUCTBHIX METAIIOB ...uvveneeneeneennennennnns C POCTOM TEMIIepaTypHI.
D10 00yCIIOBIICHO
1)  yBelIWYCHHEM KOHIIEHTPAIMU DJIEKTPOHOB
2)  paccesHHEM JJIEKTPOHOB Ha (POHOHAX
3)  yMCHBUICHHEM KOHIIEHTPAIIMH DIICKTPOHOB
4)  yMeHbIIIEHHEM JJIMHBI CBOOOHOTO Mpo0era 3JIEKTPOHOB
5)  paccesHUEM DJIEKTPOHOB HA CTATUYECKUX JePEKTaX.
OTMeThTEe BEepHBIC BAPUAHTHI.

4. OcTaTo4HOE y/IeIbHOE COMPOTUBIICHUE METaJllIa — 3TO
1) COTPOTHUBJICHUE, KOTOPOE OCTAETCS B METAJUIE IIPH €0 IMEePEexXoJie B CBEPXIIPOBOIAIICE
COCTOSIHUE
2)  CONPOTHUBJICHHE, KOTOPOE HAOIIOIAETCs P TeMIepatype, onmu3koii k 0 K B Meramiax, He
NEPEXOISIINX B CBEPXIPOBOISIIEE COCTOSTHHE
3)  compoTuBIEHHUE, 00YCIOBIEHHOE pAaCCeSTHUEM HOCUTENEH 3apsiia Ha poHOHAX
4) CONIPOTHUBIICHUE, O0YCIOBICHHOE pacCessHUeM HOCHUTEJICH 3apsja Ha CTaTHYCCKHUX
nedexTax
5)  compoTtuBieHHE, 00YCIOBICHHOE Pa30TPEBOM METalIa MPH MPOMYCKAHUHU Yepe3 HEro TOKa
OTMeThTe BEepHBIC BAPUAHTHI.

5. DJeKTpUYecKoe COMPOTUBIICHUE CIIJIABOB

1) MCHBIIC COIIPOTUBJICHUA OTACIIbHBIX KOMIIOHCHT

2) OoublIIe CONIPOTUBJICHUS YMCTBHIX METAJIOB U3-3a TOI'0, YTO I'OCT > rT

3) OoublIIe COIMPOTUBJICHHUA YUCTBIX MECTAJIJIOB U3-34 TOI'O, rT>roct

4) MCHBIIC COIMPOTHUBICHHA YHUCTBIX MCTAJIJIOB H3-3a4 TOI'O, UTO YBCIHYHUBACTCA

KOHIIEHTpAIUs JIEKTPOHOB.
BriGepuTe BepHBIN BapHaHT.
6. Iomsipuzanus qudnekTpuka oOyclioBIeHa CMEleHHeM (BbIOepUTe BEpHBI BapUAHT)
1)  cBOOOAHBIX 3apsIOB,
2)  CBs3aHHBIX 3apsJIOB,
3)  cBOOOMAHBIX U CBSI3aHHBIX 3aPSIOB,
4)  3apsAnoB, 3aXBaYCHHBIX HA JIOBYIIIKH,
Ha pacCTOSTHUS (BBIOCPUTE BEPHBIM BapHAHT)
1) GosnbIire, YeM MEKaTOMHBIE
2) cousMepUMBbIE WM MEHbIIIE, YeM MEXaTOMHBIE
3) Gosbliie, YeM MOCTOSTHHAS PEIICTKH.
B pe3ynbrate noispuszanuu B Ju3JIeKTpUKe HabMo1aeTcs (MoAUYepKHUTE BCe BEpHbIE BAPUAHTHI)
1) aAeKTpUYECKU TOK
2) ocnabiieHne 3NEeKTPUIECKOro MOJI BHYTPU AUDIEKTPHUKA
3) yBenu4eHne KOHIEHTPALUU CBA3aHHBIX 3apsI0B
4) nosiBJIeHNE HECKOMIIEHCUPOBAHHOTO CBSI3aHHOTO 3apsi/ia Ha MOBEPXHOCTU AUAIEKTPHKA
5) yBenu4YeHHE INEKTPUUECKOTO MOl BHYTPH TUAIIEKTPUKA
6) yBenn4YeHHe KOHIIEHTPAllUK CBOOOHBIX 3apsI0B
7) nedopmariust MaTepraia.
7. st KakuxX TUAJIEKTPUKOB XapaKTepHa HOHHO-pellaKcalliOHHas Mosipyu3anus?
C poctom TemMIiepaTyphsl Bpemsl peiakcaliui (BHIOEpUTE BEPHBI BapUaHT)
1) yMeHbIIaeTcs Mo JIMHEHHOMY 3aKOHY
2) He U3MEHSETCS
3) pacTter 1o JMHEHHOMY 3aKOHY
4) SKCIOHEHIIMAIHLHO YMEHbBIIAETCS
5) yMeHbIIaeTcs Mo CTEIEHHOMY 3aKOHY.
8. Kak u3MeHUTCS 3aBUCUMOCTD IUIOTHOCTH TOKA OT HAIMPSIXKEHHOCTH AJIEKTPUUECKOTO TMOJs B
razax, €CJIi yBeJIMYUTh MHTEHCUBHOCTh BHEIITHETO HOHU3aTOpa?
1)  TOK He 3aBHCHUT OT UHTEHCUBHOCTH BHEIIHETO HOHU3aTOpa
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2)  yBeJUYUTCS 3HAUYECHHE TOKA HACBIIIECHUS
3)  yMEHBLIUTCS 3HAUYE€HHE TOKA HACBIIIECHUS
Bri6epute BepHbIe BapUaHTHI.
9. Kakas u3 mpuBeIeHHBIX 3aBUCHUMOCTEH MPaBUJIBHO OTpakaeT 3aBUCMMOCTh TaHTEHCa yrjia

NOTEeph B HENOJSPHOM AUBIEKTPUKE OT 4HacTOThI? YKa3aTbh CTpeJNKOHl Ha rpaduk.

£,
tgd.
I)

10. KpuBas nonspusanuu — 3T0 3aBUCUMOCTb
1) NOSIPU30BAaHHOCTH CETHETORIEKTPUKA OT TEMIIEPATyphI
2) AUANEKTPUUECKON MPOHUIIAEMOCTH OT HAIPSPKEHHOCTH JIEKTPHUUECKOTO MOJIs
3) NONAPU30BAHHOCTHU OT HAIMPSKEHHOCTH JIEKTPHUECKOTO MOJIS
4) ocTaTOYHOH MOJIIPU30BAHHOCTH OT HAIPSKEHHOCTH JIEKTPHUECKOTO MOJIS
5) NONAPU30BAHHOCTHU OT YACTOTHI JIEKTPUUYECKOTO TOJIS.
Bri6epute BepHBIil BapUaHT.

9.1.3. IlpuMepHbIii epevYeHb BONPOCOB /ISl 3alIUTHI J1a00PAaTOPHBIX PadoT

—_

. Uto Ha3wIBaeTCs pe3ucTopom?

2. Ha xakue THUIBI IEIATCS PE3UCTOPHI MOCTOSHHOTO COMPOTHUBIEHUS MO PE3UCTUBHOMY

Marepuatry?

OCHOBHBIE TTapaMETPHI PE3UCTOPOB.

Yro Takoe TeMmrepaTypHbId K03 unueHT conpotuBieHnus? Kak 3aBUCHT TemmepaTypHBII

KO3(DPHUIIMEHT COMPOTUBIICHHUS OT THUIIA PE3UCTHBHOTO 3JIeMEHTa?

UYro Takoe nmossipu3anus AMIEKTPUKOB?

HazoBuTe BuAbI NOISPU3ALIH TUIIEKTPUKOB.

KakoB MexaHU3M 3JIEKTPONPOBOJHOCTH B TBEPBIX AUJIEKTPUKAX?

Yro Takoe coOCTBEHHAs! U MPUMECHAs 3JIEKTPOIIPOBOJHOCTD TBEPIBIX AUIEKTPUKOB?

UYto Takoe SHEPrusi akTUBALIMU TBEP/BIX AUIIEKTPUKOB?

UTo Takoe CerHeTOdIEKTPUKH?

11. Yro Takoe Temnepatypa Kiopu?

12. Yro Takoe KpuBas NOJISpU3ALUU?

13. Yto Takoe KOIpIUTHUBHAS cuiia?

14. Kak 0OBSICHUTB 3aBUCHMOCTD AMAIEKTPUIECKON CErHETOIIEKTPHUKOB OT TEMIIEPATyPhI?

15. KonaeHcaropbl NOCTOSIHHON €MKOCTH.

16. KoHCTpyKIIMOHHBIE OCOOEHHOCTH KOHJIEHCATOPOB.

17. Yto Takoe TeMrepaTypHbIi K03 HUITUEHT EMKOCTH?

18. Kakumu nmapameTpaMy OILIEHUBAIOTCSI CBOMCTBA KOHJEHCATOPOB MOCTOAHHON emkocTu? Kak u ot
KaKHX [TapaMeTpPOB KOHJIEHCATOpa OH 3aBUCUT?

19. Yro Takoe KaTylKa HHIYKTUBHOCTHU?

20. KakumMu reomMeTpuuecKMMH IapamMeTpaMud U CBONCTBaAaMU MaTepHaJIOB OIpeaessercs
WHAYKTUBHOCTb KaTyIIKH?

21. U3 Kakux OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB COCTOUT BBICOKOYACTOTHBIE KATYIIKH

WHJIYKTUBHOCTU?

B

[a—
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9.1.4. IlpuMepHbIii NepevyeHb BOMPOCOB JIJIsl 321MTHI HHAUBUAYAJIbLHBIX 321aHU I

1. Yro Takoe apeiidoBas CKOPOCTh 3JEKTPOHOB B MeTasie?

2. Yro Takoe TeMmnepaTypHbIi KOA(PGHUIHUEHT yASTbHOIO CONPOTUBIEHUS?
3. IIpaBuno MartucceHa.

4. 3axon Hopareiima.

5. Yto Takoe riyOMHA MPOHUKHOBEHUS MOJIS B IPOBOJHUK?

6. Uro Takoe quisIeKTpUYecKasi IPOHUIIAEMOCTb?
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Uto Takoe nojasipu30BaHHOCTH?

UYro Takoe MOBEPXHOCTHAs IUIOTHOCTH 3aps0B Ha IUIAaCTUHAX KOHJeHcaTopa?
UTo Takoe MOBEpPXHOCTHOE COMPOTUBIICHUE AUIEKTPUKA?

Uto Takoe 00beMHOE COTPOTUBIICHUE TUAICKTPUKA?

11. Yrto Takoe TaHT€HC yria AUAIEKTPUUECKUX TTOTEPH?

12. Yto Takoe yaenbHasi MOIIHOCTh NOTEPh B JUAJIEKTPUKE?

._.
SPY e~

9.1.5. IlpuMepHBIii NepedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. DnexTpuyeckue CBOKWCTBA METAILIIOB.
Bapuanr 26
1) ConporuBnenue nposona npu temneparype T =323 K cocraBaser 270 Om, a npu
temneparype T = 370 K nocturaer 320 Om. Haiitu TemneparypHsblii ko3 duunent matepuana
Y HOMMHAJBHOE CONPOTHUBJIEHUE NpoBoAa npu temneparype 293 K. U3 kakoro marepuana
M3TrOTOBJIEH MPOBOA?
2) Jlnuna npoBoja U3 MaHraHusHa 2 M, nuamerp 0,2 mm npu temneparype 20 °C. IIpoBon
Harpesanu ot 20 1o 160 °C. ITpu aTom ero conportuBiieHne ymeHbiuiaoch Ha 0,12 Om, a ninuHa
Bo3pocia Ha 0,25 %. Onpenenuts TemMrnepaTypHblid K03()(PUIHUEHT yAeTbHOTO CONPOTUBICHUS
MaHraHUHA.
3) Uemy paBHa anuHa cBOOOJHOTO mpolera 3JIeKTpoHa B cepeOpsiHOM MPOBOJE JUaMeTpoM 1
MM U JuinHO 1,2 M nipu Temnepatype 20 °C?

2. DneKTpUYecKHe CBOMCTBA CIUIaBOB U CKUH-I((EKT.
Bapuanr 3
1) Bo ckoipKkO pa3 M3MEHUTCA aKTUBHOE CONPOTHUBIEHHE KaTyUIKH HHIYKTHUBHOCTH,
M3rOTOBJICHHON M3 MEJHOTO MPOBOJA AUaMeTpoM 5 MM, Ha yactore 50 MI'1, eciau MenHsbiit
IIPOBO/I IOKPBITH cJI0eM cepedpa TommuHoi 30 MKM?
2) OcraTo4HOE yIenpbHOE COMpPOTUBIEHUE cepedpa, coaepxkamiero 1 ar.% 3010Ta, COCTaBIsSET
0,004 MmxOm*M. Uemy paBHO MOJIHOE CONPOTHBIIEHUE cepedpa, coaepxaiuero 0,5 at.% 3o70Ta,
npu temneparype 400 K?
3) OnpenenuTp KOHLEHTpPAlMIO aTOMOB HHUKEJNsS B MEIHOM CIIJIaBE€ C YAEJIbHBIM
conpotusienuem 00,0323 mxkOmxM, mosarasi, 4TO BCE€ OCTAaTOYHOE CONPOTHUBJIIEHUE
OIpeJleNIsIeTCsl pacCEsIHUEM HA MPUMECHBIX aToMax IUHKA. MI3BeCTHO, UTO CIIJIaB MEAU U
HUKeNH, coaepxamuil 0,2 at.% HuUKels, UMeeT yaelbHOoe conpoTuBiaenue, pasHoe 0,0301
MKOMXM.

3. Tlonsipuzanus qU3IEKTPUKOB.
Bapuanr 3
1) IIpocTpaHCTBO MEXIy NJIAaCTUHAMH ILIOCKOTO KOHIEHCATOpa 3alOJIHEHO CTEKJIOM.
PaccrosiHne Mexay I1acTUHAMU PaBHO 4 MM, a IMAJIEKTPUYECKAsl IPOHUIIAEMOCTD CTEKIA € = 7.
Ha nnactunsl nogano Hanpspkenue 1200 B. HaliTu mOoBEpXHOCTHYIO IUIOTHOCTH 3apsiioB Ha
IJaCTUHAX KOHJIEHCATOPa, NOBEPXHOCTHYIO IUIOTHOCTH CBSI3aHHOTO 3apsja Ha CTEKIE U
JIURJIEKTPUYECKYIO BOCIPUMMUYUBOCTD CTEKJIA.
2) YeMy paBHaA JUBJIEKTpUYECKAss BOCIPUUMYUBOCTD HOJISIPHOTO AUBJIEKTPHUKA, Y KOTOPOIO
MOJISIPHBIE MOJIEKYJIbl UMEIOT 3eKTpuyeckuid MmomeHT 1,3 J[? M3BecTHO, UTO KOHLEHTpaLUs
aunoiet B 3tom audnekTpuke 2x1021 cm-3. K gusnexTpuKy MOPUIOXKEHO IMOJie
HanpspkeHHocThio E = 108 Bxm-1.
3) B koHaeHcaTope UCTIOIb30BaHbI IUICHKA JIJaBCAaHA M MPOMUTAHHAs KOHJIEHCATOpHAas Oymara C
toamuHaMu 20 u 40 MKM, COOTBETCTBEHHO. JlM3JIEKTpUUYECKHE NPOHULAEMOCTH 3TUX
Matepuanos el = 3,6; e2 = 4. OnpenenuTs JUNIEKTPUUECKYIO IPOHUIIAEMOCTD ABYXCIOMHOTO
KOHZIeHcaTopa (Ipy NOCaeA0BaTEIbHOM COEIMHEHUH CIIOEB).

4. DNeKTpOnpOBOJHOCTHH MMOTEPU B AUDIIEKTPUKAX.
Bapuanr 2
1) Hununapuueckuii crepkenb nuamerpoM 10 MM u anuuoit 30 MM U3 300HUTA C yACIBHBIM
006bemMHBIM cornpoTuBieHreM 10140OMXM U ynelnbHBIM MOBEPXHOCTHBIM CONPOTUBIICHHEM
5x1015 Om 3axaT MexAy ABYMsS METAJJIMYECKUMHU JJIEKTPOJaMU, MEXKAY KOTOPBIMHU
noanepkuBaercss HanpsbkeHue 1kB. Onpenenure TOK uyepes3 CTEPIKEHb.
2) [IneHOYHBINH KOHJIEHCATOP M3 MOJHMKAPOOHATA C AUAICKTPUUECKON MPOHHUIIAEMOCTRIO € =3
TepsieT 3a Bpems 30 MUHYT MOJIOBUHY COOOIIEHHOTO eMy 3apsaa. [lonaras, yTo yTeuka 3apsaa
IIPOUCXOIUT TOJIKO Yepe3 MJIIECHKY IUAIEKTPUKA, ONIPEAEIUTD €T0 YACIBbHOE COIPOTUBIICHUE.
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3) Bo ckonbpko pa3 yBEeIUUYUTCS aKTUBHAS MOIIHOCTH, BBIACIAIOMIASACS B BHICOKOYACTOTHOM
MPOXOAHOM H30JIsITOpe U3 yiabTpadapdopa npu usMeHeHnu Temnepatypsl ot 20 go 200 °C,
€ClId U3BECTHO, YTO TAHTE€HC yTJia JUAJIEKTPUYECKUX MOTEph BO3pacTaeT B JBa pasa IMpHU
MOBBIICHUU TeMIepaTypbl oT koMHaTHOW no 100 °C? N3MeHeHMEM IHAJIEKTPUUYECKOU
MIPOHUIIAEMOCTH KEpaMHUKHU IpeHeOpeyb.

. AKTUBHEIC JUDJICKTPHUKH.

1) [Ipu npuioXeHuu K Mbe303JEKTPUKY DIIEKTPUUYECKOT0 HANPSIKEHUS B HEM BO3HUKAET
00paTHbIN Mbe30aIeKTpudeckuit 3¢ dexT. [Ipn kakoM MpUI0KEHHOM HaIPsHKEHUH abCOTI0THAS
nedopmarnus oopasma DI Oyaer paBua 5 um? TonmuHa TIACTUHB 2 MM, TTb€30MOTYJIh PaBEH
4,1x10-12 Kn/n.

2) Tlonsipu3zoBaHHOCTH Mbe303JIeKTpuKa paBHa 10x10-7 Kin/M2 nipu Bo3neiicTBHU Ha HETO
MexaHu4yeckoro HamnpspbkeHus 5x104 H/m2. YUemy paBHa OoTHOCUTENbHas nedopmarus
MbE303JIEKTPUKA TIPU 0OPAaTHOM IMbe303((EKTe MpU BO3ACHUCTBUU HA HETO AJIEKTPUICCKOTO OIS
E =5x105 B/m?

9.1.6. [IpuMepHBIi NepevYeHb BONPOCOB /ISl YCTHOTO ONpoca / codece0BaHUSA

. Uto Ha3pIBaeTCs pe3ucTopom?
. Ha kxaxume THIIEI ACIATCA PC3UCTOPBI NOCTOSAHHOI'O COMPOTUBJICHUA IO PC3UCTUBHOMY

Matepuany?

. Kakumu napameTpaMu U XapakTepUCTUKaMH OLIEHUBAIOTCSI CBOMCTBA PE3UCTOPOB MTOCTOSIHHOTO

CONPOTHUBIICHUS?
Y10 moHUMaeETCA Ionq HOMHUHAJIBHOU MOIIHOCTBIO paCCCUBAHUA PC3UCTOPA U 4YCM OHA
onpenensiercs’?

. Uro moHumaeTcs moj TeMiepaTypHbsIM KoddduimeHToM nsMenenus conpotusienus (TKC)?

OT KakuX mapaMeTpoB PE3UCTOPA U B KAKOW CTENIEHU OH 3aBUCUT OT 3TUX IapaMeTpoB?
Yro Takoe COOCTBEHHbIE ITYMBI PE3UCTOPOB, U UEM OHHU 0OYCIIOBIICHBI?

. Kakue cucremsl ycioBHbIX 0003HAUCHH, MAaPKUPOBKH U KOJAUPOBAHUS THUIIOB M MAapaMeTPOB

PE3UCTOPOB UCTOJB3YIOTCS B HACTOSIIIEEe BpeMsi?

. UeM oO0ycnoBieHa 3IEKTPOMPOBOAHOCTD TBEPIBIX AUIIEKTPUKOB? OOBICHUTE MEXaHU3M

AIEKTPONPOBOIHOCTH.

KakoBa TemneparypHas 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH TBEPBIX AUIEKTPUKOB?

Yto Takoe PHEPrusi akTUBALMU TBEPBIX IUIIEKTPUKOB?

B KakoM COOTHOILIEHUN HaXOATCS SHEPTHsl aKTUBAIIMM COOCTBEHHBIX M IPUMECHBIX HOHOB?

K kakoMy THIy AMAJIEKTPUKOB OTHOCATCS CETHETOIEKTPUKNU?

Kakue nporecchl MpOUCXOAST B KPUCTAJNIE CETHETOAIEKTPUKA MPU MEPEXOJE YEPE3 TOUKY
Kropnu?

OO0BACHUTE 3aBUCUMOCTH MOJSPU30BAHHOCTH CETHETOSJEKTPUKOB OT HANpPSIKEHHOCTH
AIIEKTPUYECKOTO IOJIA.

OOBsICHUTE 3aBUCHUMOCTbH JUIJICKTPUYECKOW NPOHUIIAEMOCTH CETHETOIIEKTPUKOB OT
HANPsHKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Yro Takoe KOApUUTUBHAS cuia?

OOBsCHUTE 3aBUCUMOCTD JAUAIEKTPHUUECKON MTPOHUIIAEMOCTH OT TEMIIEPATyPhl, €CIIU U3MEPEHUS
IPOMU3BEJCHBl B CIA0BIX AJIEKTPUUYECKUX MoisAx. Kak M3MeHuTCs 3Ta 3aBUCUMOCTH, €CIHU
M3MEPEHUS POBECTH B CUIIbHBIX 3JIEKTPUUECKUX MOJAX?

B yem 3akimovaercss npuHUMI (YHKIIMOHUPOBAHUS KOHAEHCAaTOpa?

Kakue Tunsl 1U3IEKTPUKOB UCIIOIB3YIOTCS ISl peasln3allii KOHAEHCaTopoB? B ueM OCHOBHBIE
OTJIMYMSI TTOJISIPHBIX Y HETIOJISIPHBIX AUAJIEKTPUKOB?

Ha xakue Tunsl qenarcs KOHASHCATOPhl IOCTOSIHHON €MKOCTH IO TUITY TUJIEKTpUKa?

Kakumu napameTpaMu OLIEHUBAIOTCSI CBOMCTBA KOH/IEHCATOPOB MOCTOSIHHON €MKOCTH?

Kak 3aBUCUT €MKOCTb OT I€OMETPUUECKHMX [apaMeTpOB KOHJAEHCAaTOpa U OT CBOMCTB
JIUDJIEKTpUKa?

Yro moHuUMaeTcs 1noja remnepatypHsiM koagouirenrom usmenenus emkoct (TKE)? Kak u ot
KaKMX [1apaMeTPOB KOHJIEHCATOPa OH 3aBUCUT?

Kak mMapkupyloTcs KOHAEHCATOpbl MOCTOsAHHON emkocTu? Kakue crmocoObl KOIUPOBKH
UCIOJIBb3YIOTCS JJI1 MAPKUPOBKH KOHJIEHCATOPOB ITOCTOSIHHOM eMKOCTH?

KakoBa ¢u3nueckas CylHOCTb HHAYKTUBHOCTH KaTyIIKU?

Kakumu reomMeTpuueckMMH NapamMeTpaMud U CBOMCTBAMHU MaTepHaAJIOB OIpeAeiseTcs
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UHAYKTUBHOCTb KaTyIIKHU?

27. 3 xakuX OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB COCTOUT BBICOKOYACTOTHBIE KaTYIIKU
WHJIYKTUBHOCTH?

28. OT Kakux mapaMmeTpoB KaTYIIKHA U OT KaKMX CBOMCTB MaTe€pUaaoB KOHCTPYKIUM KATYIIKH B
OCHOBHOM 3aBHCHUT €€ COOCTBEHHAasi EMKOCTh?

29. U3 xakux (eppoOMarHUTHBIX MaTE€pHaAJOB H3TOTABIMBAIOTCSA CEPACYHUKH IJIi KaTyIIeK
MHIYKTUBHOCTH U KaKOBO BIIMSHUE CEpJEYHMKOB Ha OCHOBHBIE MapaMeTpbl BBICOKOYACTOTHBIE
KaTyIIKH UHIYKTUBHOCTHU?

30. Jlns yero sKpaHUPYIOT BHICOKOYACTOTHBIE KAaTYIIKH MHAYKTUBHOCTH, KAKOBO BIMSHHUE UX HA
OCHOBHBIE MapaMeTpbl KaTYUIKH U KaKOBbI TPEOOBaHUS K KAUECTBY SKPAaHOB?

9.1.7. Tembl 1a00paTOPHBIX padoOT

HccnenoBanue XapakTEpUCTUK PE3UCTOPOB IIOCTOSHHOTO COITPOTUBIIECHUS

HccnenoBanue TeMiiepaTypHOi 3aBUCUMOCTH 3JIEKTPOIIPOBOAHOCTH TBEPAOTO JUAJIEKTPUKA
HccnenoBaHue XapakTEpUCTUK OCTOSTHHBIX KOHJIEHCATOPOB IIPU pa3HOM TeMIlepaType
HccnenoBanue BIUSHUS KOHCTPYKTUBHBIX UM TE€XHOJIOTHYECKUX (PAKTOPOB Ha MapaMeTphl
BBICOKOYACTOTHBIX KaTYyIIEK HHAYKTUBHOCTHU

S

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepHabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB
Buasl 1oNOIHUTENBHBIX OLICHOYHBIX | DOpMBI KOHTPOJIS U OLIEHKHU
MaTepuaoB pe3yJabTaToOB 00yUYEeHUs

Kareropuu o6yuaronuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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