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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).

HNunexce nucuumaunel: b1.0.30.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-2. Cniocoben
BEISIBIIATH
€CTECTBCHHOHAYYHYIO
CYIIHOCTb MPo0JIeM,
BO3HUKAOIIUX B XOJIC
pohecCHOHATLHOM
JESITCIIBHOCTH, U
MIPUMCHSITh
COOTBETCTBYIOLIUI
¢duzuKo-
MaTeMaTUYECKUI
amnmapar Jis ux
dbopmainzanuu, aHaau3a
U TIPUHSATHUS PEIICHUS

OIIK-2.1. 3Haet coBpeMeHHOE
COCTOSTHUE 00JIaCTH
pohecCHOHATLHOM
JCSITeIbHOCTH

CTYZ[GHT JOJI’KCH 3HATh CBOMCTBa MaTepurajioB
SJICKTPOHHBIX CPCACTB, OCHOBHBIC
IMPOBOAHUKOBBIC, TUIJICKTPUICCKUC U
MAarauMTHbBIC MaTCpHaJIbl, MCTOAbl U KPUTCPUU
BBIOOpA MaTepuala mpu pa3padoTKe
KOHKPETHOTO AJIEKTPOHHOTO YCTPOICTBA

OIIK-2.2. YMeeT uckarthb u

MIPEACTABISITh AKTyaTbHYO
nH(}OPMAITHIO O COCTOSTHUH
MpeAMETHOM 00J1acTH

CTyZeHT AOKEH YMETh UCIOJIb30BaTh
MOJTy4YE€HHBIE 3HAHUS O CBOMCTBAX
paaroMaTepuasoB B MPaAKTUYECKOM
JESTENBHOCTH - IPU MOUCKE HHPOPMAITIH O
KOHKPETHBIX MaTepHaliax, UCIOJIb3yEeMbIX IPH
KOHCTPYHPOBAHUU W3AEIHUIN DIEKTPOHHOU
TEXHUKHU

OIIK-2.3. Bimageer HaBBIKAMHU
paboThI 32 IEPCOHATBHBIM
KOMITBIOTEPOM, B TOM YHCIIE C
MaKeTaMu NPUKIaJIHBIX
porpamm AJis
MOJIETTUPOBAHUS (PUZUUECKUX
1 MaTeMaTHYCCKHX
MIPOLIECCOB C LIEBIO pEUICHUs
npodeccHoHaNbHBIX 3a7a4

CTy,[[CHT JOJIKCH BJIaACTh HaABbIKAMU I10
METOAaM pacCy€Ta OCHOBHBIX IIAPaMCTPOB U
XapaKTCPUCTUK MATCPHUATIOB U KOMIIOHCHTOB
SJICKTPOHHBIX CPCACTB C UCIIOJIL30BAHUCM
MAaKETOB IMPUKJIAAHBIX ITPOTpaMM IJId
MOZACIINPOBAHUA (I)I/I3I/I‘ICCKI/IX 151
MAaTEMaTUUICCKUX NPOLECCOB

OIIK-6. Cnoco6en
YUUTHIBATh
CYILLIECTBYIOIINE U
IIEPCIIEKTUBHBIC
TEXHOJIOTHH
IIPOU3BOJCTBA
PaauodIEKTPOHHOU
armapaTypsl IpH
BBIIIOJIHCHUH HAY4YHO-
HCCIIEA0BATENIBCKON U
OIIBITHO-
KOHCTPYKTOPCKUX padoT

OIIK-6.1. 3Haer
COBPEMEHHbIE TEHACHLINU
Pa3BUTHUS IEKTPOHUKH,
U3MEPUTEIIBHON U
BBIUYHCIIUTEIbHON TEXHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU

CtyaeHT 10KeH 3HaTh OCHOBHBIE
KadeCTBEHHBIE U KOJINYECTBEHHEIC
XapaKTEePUCTUKH PAIMOMATEPUATIOB
Pa3IMYHBIX KJIACCOB, 00ECIICYNBAIOIIHEC
BO3MOXHOCTb UX MPAKTUYECKOTO
MPUMEHEHHUS C YYETOM COBPEMEHHBIX
TEHJACHUMN Pa3BUTHS JJICKTPOHUKH,
W3MEPUTEIbHON U BBIYMCIUTEIBHON TEXHUKH,
WH(OPMAIMOHHBIX TEXHOJIOTUH

OIIK-6.2. YMeeT olleHUBATH
MIPEUMYIIEeCTBA U HEIOCTATKU
TEXHOJIOTHH MPOU3BOJICTBA
Paanod’IEKTPOHHOM
armapaTyphl

CTyneHT H0KeH YMETh OILICHUBATh
MPEUMYIIECTBA U HEAOCTATKU TEXHOJIOTUN
MIPOM3BOJICTBA PATUOIIEKTPOHHOM
anmnapaTypsl Ha 6a3e 3HaHUI OCHOBHBIX
XapaKTepUCTUKU paTuOMaTEePHAIIOB 1
PaZlMOKOMIIAHEHTOB PAa3IMYHBIX KJIACCOB

OIIK-6.3. Braneet HaBbIKaMu
BbIOOpA MOAXO/AIIEr0
00opyaOBaHuUs IPH
BBITIOJTHEHUH HAy4YHO-
HCCJIEIOBATENLCKUX H
OTIBITHO-KOHCTPYKTOPCKHX
pabot

CTyaeHT J0JKEeH BIIaIeTh HABBIKAMH BBIOOPA
MOJIXOAAIIEr0 000pyIOBaHUS U 3JIEMEHTHON
6a3b1 POC npu BBINOTHEHUN HAYYHO-
HCCJIEIOBATEIBCKHUX U OIBITHO-
KOHCTPYKTOPCKUX paboT B 001actu
NIEKTPOHUKH, U3MEPUTEIBHON U
BBIYHCIIUTEIbHON TEXHUKU

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
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Pacnipenenenue Tpya0eMKOCTH JTUCIUILIAHEI 110 BUAM YYSOHOM JEATEILHOCTH MPEICTABICHO B
tabimue 4.1.

Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YUYSOHOM eSITeTbHOCTH

Beero |CemecTpbl

Bunel yueOHOIl nesTenbHOCTH
4acoB |8 cemecTp

KonTakTHas aynuTopHas padora 00y4aomuxcs ¢ npenogaBareseM, BCero 44 44
JlexuroHHBIE 3aHATUSA 14 14
[IpakTHyeckue 3aHATUA 14 14
JlaGopaTopHbIe 3aHATH 16 16
CamocrosiTeibHas padoTa 00yyaOmuXcs, B T.4. KOHTAKTHasI 64 64

BHeAyAUTOpPHasA paGOTa oﬁyqamumxca C nmpemnoaaBarTejieM, BCEro

[ToaroroBka k 3auery 14 14
IToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka K 3aluTe OTYETA [10 UHIUBUIYAJbHOMY 3aJaHUIO0 6 6
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 6 6
[ToaroroBka k mabopatopHoii paboTe, HAMKCAHKUE OTYETa 6 6
Hanucanue otyera 1o HHAMBUAYAIbHOMY 33aHUIO 6 6
Harmmcanne otyera nmo nabopaTopHoit pabote 6 6
BrinmonHeHne HHAUBUAYaIbHOTO 3a/IaHUS 6 6
[ToaroroBKa K yCTHOMY OIPOCY / cOOECEIOBAHHIO 6 6

Oo0masi Tpyn0eMKoOCTh (B 4Yacax) 108 108
Oo0mas TpyaoeMKocTh (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBEI TIO pa3jaeiaM (TeMaMm) U BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.

Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM TESTEILHOCTH

HasBanus paznenos (Tem) f;f' [Tpak. | JIa6. | Cam. Bcer(%;aCOB dopMupyemsbie
JUCLUILINHBI ” | 3aH., 4 | pabd. |pal., KOMIIETEHIINH
q HK3aMeHa)
8 cemecTp
1 Knaccudukamus 1 OCHOBHbBIC 2 - - 6 8 OIIK-2, OIIK-6
CBOICTBA 3JIEKTPOTEXHUYECKUX
MaTepUajoB
2 IIpoBOHUKOBBIE MaTEpHANIBI U 5 6 4 20 35 OIIK-2, OIIK-6
METaJUINYECKHE CIUIaBbl. Pe3nucTopbl
3 AudnexTpudecKkrue MaTepuabl. 5 6 8 20 39 OIIK-2, OIIK-6
Konpnencaropst
4 MarHutHble MaTepHUaIbl 2 2 4 18 26 OIIK-2, OIIK-6
Hroro 3a cemectp |14 14 16 64 108
Hroro| 14 14 16 64 108

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JICKIHUIM) MPUBEICHO B TabywmIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. 110 JICKIIHSIM)

TpynoemkocTsb
Haspanus paznenoB | ConepikaHue pas3zienos (T€M) TUCHUILIMHEI (B (HeKIHOHHbIe dopmupyemble
(TeM) TUCIUTIITUHBI T.4. 10 JICKITHSM) KOMIIETEHIIN U
3aHATHA), U
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8 cemectp

1 Knaccudukanus u
OCHOBHEIC CBOMCTBA
ANEKTPOTEXHUIECKUX
MaTepHuasioB

DNEeKTPOTEXHUYECKHE MaTepuabl,
KJIacCU(UKAIUS IIEKTPOTEXHUUECKHUX
MaTepuasoB: MPOBOJHUKH, MOITYIIPOBOIHHUKH,
JUDJIEKTPUKU, MAarHUTHBIE MaTEPUAJIbL.
OU3NKO-XUMUYECKUE BOTIPOCHI CTPOCHUS
BEIIECTBA U CBA3b C ANEKTPUUECKUMU U
MarHUTHBIMH CBOMCTBAaMHU MaTEpUAIOB.
Xumnuaeckue cBs3u. Kpuctamisl. [ledexTs B
KpHUCTaJLIax.

OIIK-2,
OIIK-6

Hroro

2 IIpoBOIHUKOBBIE
Marepuaisl 1
METaJUIMYECKUE
cruaBbl. Pesncropsl

[IpoBoHMKOBBIE MaTEpUaIbl, UX HA3HAUCHHE
u knaccudukanus. CTpoeHre METalioB,
OCHOBHBIE 3JIEKTPUUYECKUE CBOMCTBA METAJLJIOB.
OcHOBHbIE TIOHATHUS U TApAMETPbI: TEIIOBAs U
nperioBas CKOPOCTH IEKTPOHOB;
[OJIBUYKHOCTD; IIPOBOJAMMOCTb; y/I€IbHOE
conpotusieHue.@akTopsl, BIUAIOMINE HA
yAEIBbHOE COMPOTUBIIEHNE METAIITNUYECKUX
IIPOBOJHUKOBBIX MAaTE€pPHUAJIOB: TEMIIEpATYpa,
npuMecH, Ae(PeKThl KpUCTAITUTMYECKON
pemieTky. MexaHu4yecKue 1 3JIeKTpUUECKUe
CBOWCTBA CILJIABOB. DJEKTpodu3nyecKue
CBOICTBAa TOHKUX METANINYECKUX IJICHOK.
BiusiHue 4acToThl TOKA Ha CONPOTUBIIEHUE
MmeTaioB. [IpumeHenre npoBOAHUKOBBIX
MaTEepUajIoB B 3JIEKTPOHHBIX CPECTBAX.

OI1K-2,
OITK-6

Htoro

3 IudnexkTpuueckue
MaTEepHaJbl.
Konzaencaropsl

JIMaIIeKTpUYecKue MaTepHabl, NX Ha3HAYCHHE
u kiaccudukanus. O0uie cBeAeHus o
IIACCUBHBIX Ta3000pa3HbIX, KHUIKUX, TBEPIBIX
JMAJIEKTPUYECKUX Marepuanax. [Iporeccs
HOJIAPU3ALUH B AUAICKTPUKAX.
[Monstpu30BaHHOCTH U
JIMJIEKTPUIECKASTIPOHUIIAEMOCTb.
3aBUCHMOCTh OCHOBHBIX ITAPAMETPOB OT
TeMITEpaTypbl U 4acTOThL. OCOOEHHOCTH
AIIEKTPONIPOBOJHOCTH Ta3000pa3HbIX, HKHIKUX
Y TBEPJIBIX AUDIICKTPUKOB. JdaekTpuyeckue
notepu. Buibl noteps. 3aBUCUMOCTB TaHTE€HCA
YIIIaAMAIEKTPUIECKUX TIOTEPH OT
TEMIIEPaTypPbl U YaCTOTHL. J{MdIIeKTpHUUECKIe
MaTepualibl ¢ 0COOBIMU CBOMCTBAMH.
CrnioHTaHHast MOJSIPU3ALIS.
CerneTodneKTpuKH. MIX OCHOBHBIE CBOWCTBA U
oOnacts npumenenus. [Ibe303pPexr.
OCHOBHBIE CBOHCTBA M MapaMeTPhI
IIbE302JICKTPUKOB. DIEKTpeThl. [IpumeneHne
JMAJIEKTPUYECKUX MaTEPUAIIOB B 3JICKTPOHHBIX
cpencTBax

OIIK-2,
OIIK-6

HUroro
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4 MarauTHbie
MaTepHuabl

Benuuunbl, XapakTepusyroume MariuTHOE
110JI€ 1 MAarHUTHBIE CBOMCTBA MaTepHaJIOB.
Buapl marneTukoB. MarauroMsrkue
MaTepHalsl - peppoMarHeTUKH:
3JIEKTPOTEXHUYECKASI CTAIIb, IEPMAJLION U
Jpyrue CIuiaBbl. MarHuTOIUAIIEKTPUKH.
®epputbl. MarHuTOTBEpABIE MATEPUATIBL.
XapaKkTepUCTUKU U TapaMeTpbl. MarHuTHbIe
MaTepHalbl C 0COOBIMU CBOHCTBAMH.
MarauToCTpUKIIMOHHbIE MaTEPUAJIbL.
HunuHapuyeckre MarHUTHBIE IOMEHBI.
[IpumeHeHre MarHUTHBIX MaTEPUAIOB B
JEKTPOHHBIX CPEACTBAX.

OITK-2,
OITK-6

Htoro 2

Hroro 3a cemectp

14

HUroro

14

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.

Tabauna 5.3 — HaumeHoBaHue NpakKTUYECKUX 3aHATHH (ceMuHa

OB)

Ha3zBanus pasgenon
(Tem) TUCUUTITAHBI

HanmeHoBaHuE NPaKTUYECKUX 3aHATHN
(cemunHapoB)

TpynoeMKocCTb,
q

dopmupyembie
KOMIIETCHIINU

8 cemecTp

2 [IpoBOTHUKOBBIE
MaTepHuabl U
METaJUInYeCcKHe
CIu1aBbl. Pe3nucTopsl

DNEKTPUUYECKHUE CBOICTBA IPOBOJHUKOBBIX
MaTepUasoB. 3aBUCUMOCTD yI€IbHOIO
COIPOTUBIIEHUs OT Temneparypsl. IIpaBuio
Martuccena. TemnepatypHbliii K03 UIIMEHT
COIPOTUBIIEHUS YACIBHOIO COIIPOTUBIICHHUS.
BivstHue 4acToThl HaNpPsKEHUs HA
COIPOTHUBIIEHUE ITPOBOIHUKOB.
DNEKTPUUECKHUE CBOICTBA CIIJIaBOB. 3aKOH
Hopareiima. BinusiHue yactoTsl TOKa Ha
COIpPOTHBIIEHNE MeTAIUIOB. CONpPOTUBIIEHNE
TOHKHMX METaJUIMYECKUX IIJIEHOK. Pe3ucTopel

OIIK-2, OIIK-6

Hroro

3 JudsieKTpudeckue
MaTepUabl.
Konpaencaropsl

[Tonsipuzanus. [Toaapru30BaHHOCTD.
JypnexkTpuyeckasi IPOHULIAEMOCTb.
TemmnepaTtypHbIii KO3hHUITHEHT
JTUBJIEKTPUUECKON IPOHUIIAEMOCTH.
3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH
JTUDJIEKTPUKOB OT TEMIIEPATypPHI.
Husnexktpudeckue norepu. TaHreHc yria
JTUBJIEKTPUYECKHUX OTEPh. 3aBUCUMOCTD
TaHT'€HCa yria JUAJIEKTPUIECKUX MOTePh
JTUDJIEKTPUKOB OT TEMIIEPATypPHI.
Konnencaropsl.

OIIK-2, OIIK-6

Hroro
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4 MarnuTHble HanpsikeHHOCTh M MHAYKIUS MarHUTHOTO 2 OIIK-2, OIIK-6
MaTepHaIbl noisi. HamaramaenHocts. OTHOCUTETBHAS
MarHuTHas MPOHHUIIAeMOCTh. [{ua- u
napamMarHeTHKH, Geppo- u peppuMarHeTHKH.
[Iponeccrl npu HamMarHUYUBaHUT
(heppomMarHeTHKOB. XapaKTePUCTHKU H
napaMeTpbl MarHUTHBIX MaTEPHAJIOB.
Hroro 2
Hroro 3a cemectp 14
Uroro 14
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tab6muma 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padboT
Hasbanis PAIEION | aunrsonase radoparopssix pagor | TPAONKOSTE: | BOPIPYevic
8 cemecTp
2 IIpoBOIHUKOBEIE HccenenoBanue XapakKTEpUCTUK 4 OIIK-2, OIIK-6
MaTepHuabl U PE3UCTOPOB MOCTOSTHHOT'O
METAJUINYECKHE CIUIABhl. |COMPOTUBICHUS
Pesucropst Hroro 4
3 JudsieKTpudeckue UccnenoBanue temnepaTypHOi 4 OIIK-2, OIIK-6
MaTepHallbl. 3aBUCUMOCTH 3JIEKTPOIPOBOAHOCTH
KonneHncaropsl TBEPJIOrO JUIJIEKTPUKA
HccenenoBanue XapakKTEpUCTHK 4 OIIK-2, OIIK-6
MOCTOSIHHBIX KOHJIEHCATOPOB MPU
pa3HoO# TeMIeparype
Hroro 8
4 MargutHbie Uccnenosanue BIUSHUS 4 OIIK-2, OIIK-6
MaTepHabl KOHCTPYKTHUBHBIX M TEXHOJOTHYECKUX
(hakTOpOB Ha TapaMeTPhI
BBICOKOYACTOTHBIX KaTyILIEK
UH/IyKTUBHOCTH
Uroro 4
Hroro 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.
Tabmura 5.6 — Bujbl caMOCTOSITENTEHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIUN
Bunael
HaszBanus pasaenos . | Tpynoemkocts, | @opmupyemblie
CaMOCTOSITEIbHOU DopMbI KOHTPOJIS
(TeM) AMCUUTLITMHBI q KOMIIETEHIINH
paboThI
8 cemecTp
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1 Knaccudukanus u  |Ilogroroska k 3a4eTy 4 OIIK-2, OIIK-6 3auét
OCHOBHBIE CBOMCTBA  |[ToAroToBKA K 2 OI1K-2, OIIK-6 TecTupoBanue
SJICKTPOTCXHUYCCKUX TECTUPOBAHUIO
MaTepuasioB Utoro 6
2 IIpoBOHUKOBBIE [ToaroroBka k 3auery 4 OIIK-2, OIIK-6 3auér
MaTCpHralibl 1 IToaroroBka Kk 3amiure 2 OIIK-2, OIIK-6 | 3ammuTa oT4yeTra 1o
MCTAJNIMICCKHUEC oT4deTa 1o WHAUBUAYAJTIbHOMY
cruiaBel. Pe3nctopst WHAWBUIYATbHOMY 3aJaHUIO
3aJaHUIO
IToaroroBka K 3aiiuTe 2 OIIK-2, OIIK-6 | 3ammTa oT4yeTa Mo
oTYeTa 10 nabopaTtopHoit
nabopaTopHoii pabote pabote
[ToaroroBka k 2 OIIK-2, OIIK-6 JIaGoparopHas
nabopaTopHo# pabdorTe, pabora
HaIycaHue oTdeTa
Harmmicanue oTyera 1mo 2 OIIK-2, OIIK-6 Otuer no
WHIUBHUTyATbHOMY WHUBUTy ATbHOMY
3aJaHUIO 3aIaHUIO
Hanucanue otuera 1o 2 OIIK-2, OIIK-6 OTuer no
nabopaTopHoii pabote 1a0opaTOpHOIt
pabote
IToaroroBka k 2 OIIK-2, OIIK-6 TectupoBanue
TECTUPOBAHUIO
Brimonaenue 2 OIIK-2, OIIK-6 | HNunuBuayanbHOE
WHIUBUTy AJIBHOTO 3a7aHue
3aaHus
IToaroTroBka k 2 OIIK-2, OIIK-6 YcTHbIN ompoc /
yCTHOMY ormpocy / cobeceoBaHue
coOeceI0BaHMIO
Hroro 20
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3 AudnexkTpuueckue
MaTepHaJIbL.
Konpnencaropst

[ToaroroBka k 3auery 4 OIIK-2, OIIK-6 3auét
IToaroroska K 3amure 2 OIIK-2, OIIK-6 | 3ammuTa oT4yeTa 1o
oTyeTa 1o UHAUBHUIYaIbHOMY
UHAUBUAYATbHOMY 3aJJaHUI0
3aJJaHUI0
IIoaroroBka K 3aiiuTe 2 OIIK-2, OIIK-6 | 3ammTa oT4yeTa Mo
oTYeTa 1o nabopaTtopHoit
nabopaTopHoii pabote pabote
[ToaroroBka K 2 OIIK-2, OIIK-6 JIaGoparopHas
nabopaTopHo# padorTe, pabora
HAITMCAHKUE OTYETa
Harmmicanune oTyera 1mo 2 OIIK-2, OIIK-6 Otuer no
nabopaTopHoi paboTe nabopaTopHOI
pabote
IToaroroBka k 2 OIIK-2, OIIK-6 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 2 OIIK-2, OIIK-6 | WunuBumyanbHOE
WHIWBUIYTBHOTO 3a/1aHKe
3a/1aHus
Harmmicanune oTyera 1mo 2 OIIK-2, OIIK-6 OTuer no
UHAUBUAYATbHOMY UHAUBHUIYaIbHOMY
3aJJaHUI0 3aJJaHUI0
IToaroroBka k 2 OIIK-2, OIIK-6 YcTHbIN ompoc /
YCTHOMY OTpocy / cobecenoBaHue
co0eceI0BaHUIO
Hroro 20
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4 MarnuTHble [TonroroBka k 3auery 2 OIIK-2, OIIK-6 3auér
MaTCpHaJibl IToaroroBka Kk 3amiure 2 OIIK-2, OIIK-6 | 3ammuTa oT4yeTa 1o
OTYeTa 0 nabopaTopHOI
nabopaTopHoi paboTe pabote
IToaroroBka k 2 OIIK-2, OIIK-6 JIaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUe OTYeTa
IToaroroBka k 2 OIIK-2, OIIK-6 TectupoBanue
TECTUPOBAHUIO
IToaroroska K 3amure 2 OIIK-2, OIIK-6 | 3ammuTa oT4yeTra 1Mo
oT4eTa 0 WHIUBUTy ATbHOMY
WHIUBHUTyATbHOMY 3aJIaHHTO
3aJIaHUFO
Brinonnenue 2 OIIK-2, OIIK-6 | WunuBuayanbHOE
WHANBUAYATHHOTO 3a/laHue
3alaHus
Hanmcanue otduera 11o 2 OIIK-2, OIIK-6 OTyer no
WHAVBUIYTBHOMY WHINBUIYTBHOMY
3a/IaHUIO 3a/IaHUIO0
Harmmicanune oTyera 1mo 2 OIIK-2, OIIK-6 OTuer no
nabopaTopHoi paboTe nabopaTopHOI
pabore
IToaroroBka k 2 OIIK-2, OIIK-6 YcTHbIN ompoc /
YCTHOMY OTpocy / cobecenoBaHue
co0eceI0BaHUIO
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

®opMupyemsie

Buner yueOHoii
JIEATENLHOCTH

®OopMBI KOHTPOJIA
komreTeHuuu | Jlek. | Ilpak. | JIab. | Cam. P P

3aH. | 3aH. | pa0. | paO.
OIIK-2 + + + +

3auér, 3ammTa oT4yeTa o JabopaTopHOi padoTe,
3amuTa oT4eTa 1o UHIAMBUIYaTbHOMY 3aJJaHHIo,
NunuBunyansHOE 3a1aHue, Y CTHBIA Onpoc /
cobecenoBanue, OTUeT N0 UHAUBUAYAIBHOMY
3amanmnio, JlaboparopHas padora, TectupoBanue,
OtyeT no nabopaTopHoit paboTe
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OIIK-6 + + + + |3auér, 3amuTa oTuera 1o JabopatopHoil padore,
3aIIII/ITa OTUCTA 10 MHAUBHUAYaJIbHOMY 3aJlaHHUIO,
WupuBuayansHOE 3a1aHue, Y CTHBIN OMpoc /
cobecenoBanue, OTUeT 0 UHAUBUAYAIBHOMY
3amanuio, JlaboparopHas padota, TectupoBanue,
Otuer o nabopatopHoit paborte

6. PeliTuHroBasi cucreMa /Ui OLlEHKH YCIIeBAeMOCTH 00y4Yal0INXCs
6.1. bajuibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbeHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N N MaxkcuManbHbBIN
MakcuManbHbld | MaKcHMaIbHBIN
Oann 3a mepuon | Bceero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢| ©0ann 3a nepuoj
Mexny 2KT nHa | cemectp
Hayasa cemectpa |mexnay KT u 2KT
KOHEI[ cemMecTpa
8 cemecTp

3auét 0 0 12 12
3amuTa oT4eTa 1o 0 6 6 12
nmabopaTopHoi pabote
3amuTa oT4eTa o 3 3 3 9
WHANBUAYAIbHOMY 33/1aHUIO
NuauBuayanbHOE 3aaHKe 1 1 1 3
VeI onpoc / 0 5 5 10
coleceqioBaHNE
OTyeT N0 MHAUBUIYATbHOMY 4 4 4 12
3aJJaHUI0
Jlaboparopnas pabota 0 2 2 4
TectupoBanue 6 8 8 22
Otuer o nabopatopHoit 0 8 8 16
pabote
HToro MakcumMyM 3a MepHoj 14 37 49 100
Hapacraromum nrorom 14 51 100 100

6.2. IlepecueTt 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamnibl Ha aTy TEKyIero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcUMaNnbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

[TepecyeT cymMMBbl 6amiioB B TPAJUIIMOHHYIO U MEXIYHAPOAHYIO OIIEHKY MPECTABICH B TaOIHUIEe
6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
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5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTAM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynonerBopureabHO)

7. YueOHO-MeTOANYECKOE H HH(POPMALIMOHHOE o0ecrieYeHne I CIMIIJIMHbI
7.1. OcHoBHas1 JUTEpPaTYpa

1. Copokun B. C. Matepuanbl U 3JIEMEHTHl 3JIEKTPOHHOU TexHUKU. [IpoBOoaHUKH,
MOJIYTIPOBOJAHUKH, TUDJIEKTPUKH : [yUeOHUK ISl CTYJACHTOB BY30B 110 HANpPaBJICHUSAM "DIEKTPOHUKA U
HaHo-3JekTpoHuka" u "KoHcTpyupoBaHue W TexHoiorus 3yiekTpoHHbIX cpencts"]. [T. 1]/ B. C.
CopokuH, b. JI. Aatunos, H. I1. JIazapesa. - U3x. 2-e, ucnp. - Cankr-IleTepOypr [u ap.] : Jlans, 2022. - 1
oHnaH-pecypc (448 c.): puc.- (YueOnuku s By3oB. CrienpanpHas auTepaTypa) . [DJIeKTpOHHBIN
pecypc]: — Pexxum nmoctymna: https://e.lanbook.com/book/212135.

2. Copoxkun B. C. Matepuanbl U 3J€MEHTHI SJIEKTPOHHON TEXHUKHU. AKTHUBHBIE TUIJIEKTPUKH,
MarHUTHBIE MaTE€PHUaJIbl, DJIEMEHTHI JIEKTPOHHON TEXHUKH : yUEOHUK JJs CTYyJEHTOB BY30B IO
HampaBJIeHUAM "DJIEKTPOHMKA U HAaHOAJEKTpoHUKA" 1 "KOHCTpyupoBaHUE M TEXHOJOTHUS AJIEKTPOHHBIX
cpeacts"]. [T. 2/ B. C. Copokwu, b. JI. Aatunos, H. I1. Jlazapesa. - U3xa. 2-e, ucnp. — CIIO. [u np.] : JIans,
2016. - 111 320550onmnaita-pecypce (377 c.): puc.- (YueOHuKHU 151 By30B. CrieniuaiabHas JTUTEpaTypa).
[DnexTponHsbIi pecypc]: — Pexum gocryna: http://e.lanbook.com/books/element.php?pll _id=71735.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. Butnep JI. P.MaTepuansl 1 371€MEHTHI 3JIEKTPOHHONW TEXHUKU U TBEPJOTENbHAs 31 EKTPOHUKA !
yuebHoe nocobue / JI. P. butnep, P. M. Kanunesuu, II. E. Tposn ; ®exepaibHOe areHTCTBO IO
oOpazoBanuto, ToMCKHIT TOCYTapCTBEHHBI YHUBEPCUTET CUCTEM YNPABICHUS U PATHOIIEKTPOHHKH,
Kadenpa ¢puznyeckoit anexkrponuku. - Tomck : TMIJ10, 2007. - 267 c. (Hanuune B 6udmmorexke TYCYP
- 33 95Kk3.).

2. Hedenues, E. B. Pagnomarepuais! 1 painoKOMITIOHEHTHI : yaeOHoe mocobue / E. B. Hedenues ;
MunuctepctBo obpazoBanus Poccuiickoit deneparuu, TOMCKUN TOCyAapCTBEHHBIH YHUBEPCHUTET
CUCTEM YTPaBIEHUS U paguodJaeKTpoHukH. - Tomck : TMIIZIO, 2000. - 289 ¢ (Hannuue B OMOIMOTEKE
TYCVYP - 28 5k3.).

3. Xumus paguomarepuanon: 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. Marepuainsl 2JI€KTPOHHOM TEXHUKH: 3a/1a4dl ¥ BOTIPOCHI : Y4eOHoe mocodue s
By30B / b. JI. Autunos, B. C. Copokun, B. A. Tepexos. - 3-e usn., crepeorur. - CII6. : Jlaus, 2003. -
206[2] c. : nn., Tabun. - (YueOHuKHM 11t By30B. CrienmanbHas nuteparypa). - bubmmorp.: ¢. 207. - ISBN
5-8114-0410-7 (manmmuue B 6ubmmotexe TYCVYP - 101 3k3.).

5. TpyOumnsia, Anekcanap MuxainoBud. DnekTpopaguoMarepuansl: Jusnektpuku : YueOHOE
nocobue (i aBTOMaTH3MPOBAHHOW TexHojoruu obOyuenus) / A. M. TpyOuusin ; Tomckas
rOCy/IapCTBEHHAs aKaJeMHUsl CUCTEM YIIPABJICHUS U PaIUOdIEKTPOHUKH. - Tomck : [0. u.], 1995. - 76 c. :
puc. - bubmumorp.: c. 76. - ISBN 5-86889-021-3 (nanmuue B 6ubanorexe TYCVYP - 22 5k3.).

6. Pagmomarepuansl U paguokoMnoHeHThl: YdyeOHoe mocobue / JI. FO. ConnmartoBa, H. U.
Ky3ebusix - 2012. 177 c¢. [DnexktpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/2733.

7.3. Y4eOHO-MeTOANYeCKHe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MTOCOOMSI

1. MaTepuanbsl ¥ KOMIIOHEHTHI 3JIEKTPOHHBIX CpeacTB: MeTouyecKkue yKa3aHusl U 3aJaHusl s
MIPOBEACHUS Ay JUTOPHBIX 3aHATHH U caMocTosATeNIbHOM padoThl ctyneHToB / JI. FO. Conpmarosa - 2013. 16
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/2927.
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2. Papuomarepualibl 1 paAOKOMIIOHEHTHI: MeTonuueckue yka3aHus U 3aJlaHus IJ1s IPOBEACHUS
npaktudeckux 3aHaTuil mo aucuurutuHe / JI. FO. ConmaroBa - 2012. 29 c. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/1327.

3. HccnenoBaHue KOHACHCATOPOB MOCTOSTHHOM €MKOCTU: MeTOAMYECKHE YKa3aHUsl K BHIITOJTHEHHIO
naboparoproit padotsl / H. Y. Ky3e6nbix - 2012. 25 c. [DnekTpoHHBIN pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1246.

4. UccnenoBaHue pe3UCTOPOB MOCTOSSHHOTO COMPOTHUBJIEHHUS: METOAUYECKHUE YKa3aHUS K
BBITIOJTHEHUIO JTabopaTtopHoit paboTel / H. 1. Ky3ebnsix - 2012. 24 ¢. [DnexkTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/1245.

5. MccnenoBaHne CETHETORJIEKTPUKOB: PykoBoACTBO K JabopaTtopHOil paboTe sl CTyJSHTOB
crermmanbHOCTH 211000 KoHcTpynpoBanue u TexHoI0THS AMeKTpoHHBIX cpenctB / H. U. Ky3eOHbIX -
2015. 16 c. [DnekTpoHHBIi pecypc]: — Pexum poctyna: https://edu.tusur.ru/publications/4945.

6. NccrnenoBanue TeMneparypHOM 3aBUCHUMOCTH JJIECKTPUYECKOW MPOBOJMMOCTH TBEPIBIX
JTUAJICKTPUKOB: MeToanveckue yka3zanus K JabopaTtopHoi pabore / M. M. CnaBaukosa - 2012. 13 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1314.

7. WccnenoBaHue BIMUSHUS BIard Ha MOBEPXHOCTHOE U 0ObEMHOE CONPOTHUBIICHUS TUAIEKTPUKOB:
PyxoBoacTBo mo naboparopuoii pabore / M. M. CnaBaukoBa - 2012. 15 ¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/1312.

8. Pagmomarepuanbl 1 paliOKOMIIOHEHTHI: MeTonuecKue yKa3aHus 10 CaMOCTOSITEIbHONW padoTe
cryaentoB / JI. FO. ConmatoBa - 2012. 7 c. [DnexkTpoHHBIH pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/1489.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPHUaJIbl IJIs1 CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSAM X 30POBBS U BOCHPUATHS HHOOpMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bI JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHI

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS 7Sl MPOBECHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE ISl IPOBEACHUS TPYMIOBBIX U
WHIUBUIYabHBIX KOHCYJIbTAIHMH, TOMEIIEHUE AJI MPOBEACHUS TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOUHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 305 ayz.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

JlabGopaTopus paguomMaTepHaloB U PaJUOKOMIIOHEHTOB: y4eOHasi ayAUTOPHUS ISl IPOBEACHUS
3ansTuii 1aboparopuoro tumna; 634050, Tomckas obnacts, r. Tomck, Jlennna npocnekr, a. 40, 427 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- BonpT™meTp B7-23;

- BoneT™meTp B7-26;

- Usmepurens E8-4 - 2 wit.;

- Usmepurens E9-4;

- Tepaommetp E6-13A;

- 'mraommerp KEW 3123;

- Meraommertp uudposoii E6-22;

- Mynstumerp APPA 207;

- Hudposoii mynsTumerp APPA 103;

- Craumonapssiii usmepurenb RLC AM -3004 - 2 mit.;

- Ocmmnorpag RIGOL DS 1042 C;

- Hudposoii ocummnorpad DSO-3202A;

- Hudporoii ocrmnorpad GDS-806S;

- MarautHo-mMapKepHas J0CKa;

- JJaboparopusiit crenn "MccnenoBanue KOHISHCATOPOB MOCTOSTHHON €MKOCTH';

- JlaGopatopuslii ctenn "VccienoBanue pe3sucTopoB MOCTOSHHOTO CONPOTUBICHH " ;

- JlaGopatopuslii ctenn "Hccnenoanue BY karymek HHIyKTUBHOCTH';

- JlaGopartopHblii cTtena "MccrnenoBaHue BIUSHUSA BIaru Ha MOBEPXHOCTHOE M 00BbEMHOE
COINPOTHUBIIEHUS AUDJIEKTPUKOB";

- JlaGopatopuslii ctern "VccnenoBanue GpUIbTPYIOMMX XapaKTEPUCTUK KOHIEHCATOPOB";

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOoThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTHHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AUCHUINIMHLBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbSA U MHBAJIUAaMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapylIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMPH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMYU 110 OPraHU3aAMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATEPHAIIBI

Haspanna pasienos (tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCITUTLIAHBI KOMIIETEHIIUH
1 Knaccudukamus u ocaoBasie  |OIIK-2, OIIK-6 |3auér ITepeuens BOIpOCOB AJist
CBOICTBA 3JIEKTPOTEXHUYECKUX 3aueTa
MaTepuaJioB TectupoBanue [IpumepHbIil nEepeyeHb
TECTOBBIX 3a/IaHUM
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Marepuaisl. KoHaeHcaTopsl

2 IIpoBognukoBeie Matepuansl |OIIK-2, OIIK-6 |3auér [Iepeuyens BonpocoB i
U METAJUIMYECKUE CIUIABBI. 3aueTa
Pesucropsl 3ammra otyera no |[IpuMepHsIil nepeueHp
nabopaTopHOI BOIIPOCOB ISl 3AILUTHI
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
cobecel0BaHNE BOIIPOCOB ISl 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
3 AudnexkTpuueckue OIIK-2, OIIK-6 |3auér [Iepeuens BonpocoB i

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
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4 MarHuTHblE€ MaTepUabl

OIIK-2, OIIK-6

3auér

[Iepeuyens BonpocoB i
3auera

3ammra oTUeTa 1o
nabopaTopHOH
pabore

[IpuMepHBIii TIEpedeHb
BOIPOCOB ISl 3AIIUTHI
71a00paTOPHBIX pabOT

38.IJ_II/ITa OT4ECTAa 110

IIpuMepHBIi IepeyeHb

WHJUBUyaJIbHOMY |BOIIPOCOB JJISl 3aLl{UTBI
3a/1aHUIO0 WHJVBUyaJIbHBIX 3aJaHUN
NupuBunyansHoe |I[IpuMepHBIil nepeyeHb
3a/1aHue BAPUAHTOB WHIVBHIyaJIbHBIX

3aJIaHUN

VYcrHbI# onpoc /

[IpumMepHBIii TIEpedeHb

cobecel0BaHNE BOIIPOCOB ISl 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

lxana oneHku cHPOPMUPOBAHHOCTU OTACIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILINHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE MPUMECHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCHMaJTbHOM 3HAHUS CHUCTEMATHUYECKH | CHCTEMATUYECKOE
CYMMBbI 0aJIOB OCYIIECTBIIIEMOE pUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. VBenuueHne CONPOTHBICHUS YUCTHIX METAJUIOB C POCTOM TEMIIEpaTyphl 00YCIOBICHO. .
* YBEJIMYEHNUEM KOHIICHTPALIUH JJIEKTPOHOB
* YMEHBIIICHUEM KOHIIEHTPALMH 3JIEKTPOHOB
* YMEHBIICHUEM JITTHHBI CBOOOHOTO MPoOera 3JIeKTPOHOB
* paccesiHUEM SJIEKTPOHOB HA CTATUYECKUX JIeeKTax
2. NpeiidoBast MOIBUKHOCTD HIEKTPOHOB — 3TO
* YCKOpPEHHUE, C KOTOPBIM JABUKETCS IEKTPOH B AJIEKTPUYECKOM I10JIE
* npetioBast CKOPOCTb AIIEKTPOHOB B MOJIE €AMHUYHON HAMIPSHKEHHOCTH
* cpenHss ApeloBas CKOPOCTb IIEKTPOHOB
* MakCHMajbHas ApeldoBas cKOpOCTh, MpHoOpeTaeMas 3JIeKTPOHOM K KOHIy CBOOOJHOTO

npobera

3. OcraTouHOE YJIeIbHOE COMPOTUBIICHHE METALJIA — 3TO
* CONMPOTHUBIICHUE, KOTOPOE OCTAETCS B METaJlJIe IPU €T0 MEePEeXo/ie B CBEPXIPOBOSIIECE

COCTOSAHHC

* COTPOTHUBJICHUE, 00YCIIOBIEHHOE pacCestHIEM HOCUTENeH 3apsaa Ha poHOHAX
* COTPOTHUBJICHNE, 00YCIIOBIIEHHOE pacCesTHUEM HOCHUTENIEH 3apsiia Ha CTaTHYeCKUX aedeKTax
* COTPOTHUBJICHUE, 00YCIIOBIEHHOE Pa30TPEBOM METaJlIa MPH MPOITyCKaHUN Yepe3 HEero TOKa
4. OcTtaTO4YHOE COMPOTHBIEHHE, OOYCIOBICEHHOE PACCETHHUEM 3JIEKTPOHOB HAa CTATHUYECKHUX

nedexrax

* YBEJIMYMBAETCS C POCTOM TEMIIEPATYPHI
* CTPEMUTCSI K HYIIIO TIPU Temrieparype, ommskoi k 0 K
* HE 3aBUCHT OT TeMIIEPATyphI
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10.

1.

12.

13.

14.

15

* YMEHBIIIAETCSA C POCTOM TEMIIEPATYPhI

. ComnpoTHBIE€HUE YUCTHIX METAJUIOB C POCTOM TEMIIEPaTyphl

* YMEHBIIIAETCA U3-3a YBEIMYEHUS! KOHIICHTPAI[MN CBOOOIHBIX HOCHUTENEH

* YBEJIMUMBAETCS U3-32 YMEHbILIEHUS KOHIICHTPAIIUU CBOOOIHBIX HOCUTENIEH

* YBEJIMUMBAETCS BCIIEICTBUE PACCESIHUS HOCUTENEH 3apsiia Ha (OHOHAX

* YBEJIMUMBAETCS BCIIEACTBUE PACCESIHUS HOCUTENEH 3apsiia Ha CTaTUYECKUX JedeKTax

. 3axoH Hopareitma onucbeiBaeT

* I3MCHCHHE YACIBLHOTO CONPOTURIICHHUS MHTEPMETAUIMICCKUX COCTMHECHUI

* I3MCHECHHE YACIBLHOTO CONPOTUBIICHHS METaslIa IPH HAJTMYUHU B HEM IPUMECEH

* U3MCHECHHE OCTATOYHOI'O COMPOTHUBJICHHS B CILUIaBaX, HMEKIOIIUX CTPYKTYPy TBEPIOTO
pacTBopa

* U3MECHECHHE OCTATOYHOTO COMPOTHUBJICHUS, KOTOPOE HAOJIOIACTCs MPU TeMIIepaType, OJIU3KOM
k0K

. IInoTHOCTH TOKA B IMPOBOAHUKE HA BBICOKHUX HaCTOTax

* PaBHOMEPHO pacipe/iesieHa [0 BCEMY CEUEHHUIO TPOBOIHHUKA
* paBHa HYJIIO B TOBEPXHOCTHOM CJIO€ ITPOBOHHUKA
* MaKCHMaJlbHa Ha MOBEPXHOCTH U yOBIBAET 110 Mepe MPOHUKHOBEHUS BIITyOb MPOBOAHHUKA

. CompoTuBieHHe MPOBOJIA MPU MPOXOKACHUN MO HEMY IEPEMEHHOTO TOKA BBICOKOM YaCTOThI

* OOJIBLIIE COMPOTUBJICHUSI TIOCTOSTHHOMY TOKY H3-3a pa3orpeBa MeTalia

* MEHBbIIIE COIIPOTUBIICHUS IOCTOSIHHOMY TOKY M3-3a paccesHUs 3JIEKTPOHOB Ha JieeKTax

* PaBHO CONPOTHUBJICHUIO IOCTOSTHHOMY TOKY

* 0oJbIlIE COMPOTHUBIICHUS MOCTOSIHHOMY TOKY M3-32 YMEHbIIEHHS 3(PPEKTUBHOTO CeUeHUS
MIPOBOIHUKA

. 'myOuHa npoOHUKHOBEHUS MOJISI B MPOBOJHUK Ha BHICOKMX YaCTOTaxX paBHA PacCTOSHHUIO, Ha

KOTOpPOM
* IJIOTHOCTh TOKA OCTAETCS NOCTOSTHHOM

* IJIOTHOCTh TOKA YMEHBILIAETCS B € pa3 M0 OTHOLIEHHUIO K CBOEMY 3HaYEHHIO Ha MIOBEPXHOCTH
* IJIOTHOCTh TOKA BO3PACTAET B € pa3 [0 OTHOILIEHUIO K CBOEMY 3HAYEHUIO Ha MIOBEPXHOCTH

* IJIOTHOCTh TOKA YMEHBILAETCS 10 HYJIS

['myOviHa TpOHUKHOBEHUS MO B MPOBOJIHUK HA BHICOKMX YaCTOTAaX

* YBEJIMUMUBAETCSA C POCTOM YacTOTHI MOJIS

* YMEHBIIIAETCS C POCTOM yI€IbHOTO COMPOTHUBIICHUS TPOBOAHHUKA

* YBEJIMUMBAETCS C POCTOM HANPSKEHHOCTHU OIS

* YMEHBIIAETCS C POCTOM YacTOTHI MOJIS

VY aenpHOE CONPOTUBICHUE TOHKMX METAIITMYECKUX TIEHOK

* pPaBHO CONPOTUBIICHUIO OOBEMHBIX 00Pa3I0B

* OOJIBLIIE COMPOTUBIICHHSI 0OBEMHBIX 00pPa3LI0B M HE 3aBUCHUT OT TOJILIUHBI TUIEHKU

* MEHbIIIE COIIPOTUBIIEHUS 00BEMHBIX 00pa3lIOB U YBEITUUUBAETCS C POCTOM TOJIIIMHBI TUIEHKH
* OOJIBLIIE COMPOTUBJICHHS] 0OBEMHBIX 00pPa3L0B M YMEHBIIAETCA C POCTOM TOJIIIHHBI TUIEHKH
B pesynbraTte noiaspuszanuy B JU3JIEKTpUKE HAOII01aeTCs

* JJIEKTPUUYECKUN TOK

* YBEJIMUEHUE KOHIICHTPAIUH CBSI3aHHBIX 3apsi/I0B

* MOSIBJIEHNE HECKOMIIEHCUPOBAHHOTO CBSI3aHHOTO 3aps/ia Ha MOBEPXHOCTH JUAJIEKTPUKA

* YBEJIMUEHHUE 3JIEKTPUUECKOIO MOJII BHYTPU AUDIEKTPHUKA

* YBEJIMUEHUE KOHIIEHTPAI[MN CBOOOIHBIX 3aps10B

CrnexnctBueM mpoliecca NOISpU3aLUH B TUIJIEKTPUKE SBIISIETCS

* JJIEKTPUUYECKUN TOK

* ocia0seHHe ANMEKTPUYECKOTO MOl BHYTPH JUAIEKTPUKA

* YBEJIMUEHUE KOHIICHTPAIUH CBSI3aHHBIX 3apsiI0B

* YBEJIMUEHHUE 3JIEKTPUUECKOIO MOJI BHYTPU AUDIEKTPHUKA

* YBEJIMUEHNE KOHIIEHTPAIMN CBOOOIHBIX 3aps10B

[Tonsipu3oBaHHOCTH paBHA

* 3JIEKTPUUECKOMY MOMEHTY BCEro o0bema IUIIEeKTpUKa

* IOBEPXHOCTHOM TNIOTHOCTH CBSI3aHHBIX 3apsI0B

* CyMMapHOMY 00bEMHOMY 3apsiay JUAJIEKTPUKA

* 3JIEKTPUUECKOMY MOMEHTY BCEro o0bema IU3IEeKTpUKa

C poctoM TeMmmepaTtypbl AHUAJIEKTpUUYEcKas MNPOHHULAEMOCTb B JHUIJIEKTPHUKAX C
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AJIEKTPOHHOYIIPYTOM MOJsIpU3aluen
* YBEJIMUMBAETCA U3-32 YBEIMUYEHUS! KOHIICHTPAI[H aTOMOB
* c1ab0 yMEHbIIAETCs U3-3a2 YMEHBIICHHsI KOHLIEHTPALUA aTOMOB
* HE U3MEHSETCS
* YMEHBIIIAECTCS U3-32 YMEHbBILIECHUS MOJISPU3YyEMOCTH
16. Tok CKBO3HOM AJIEKTPONPOBOTHOCTH OOYCIIOBIICH
* TOKOM CMEILIEHUS TIPU HOHHO-PETaKCAIIMOHHON MOSIpU3aluu
* IepeMeIIeHUeM CBOOOIHBIX 3apsAI0B B IUIJIEKTPUKE
* TOKOM CMEILIEHUS TIPU AUMOIBHO-YIIPYTOi MONSpU3alun
* TOKOM CMEIIEHHUS, CBSI3aHHBIM C MITHOBEHHBIMHU (3JIEKTPOHHOW M HMOHHON) BUIaMHU
MOJIIPU3ALUU
17. Tok abcopOumm 00ycIoOBICH
* TOKOM CMEILIEHUS, CBI3aHHBIMHU C AJIEKTPOHHO- U HOHHO-YTIPYTOi MOJISIpU3aluu
* IepeMelIeHneM CBOOOAHBIX HOHOB B TUAJIEKTPUKE
* TOKOM CMEILIEHUS, CBI3aHHBIMU C 3aMEJIJICHHBIMU BUAAMHU TOJIIPU3aLUU
* 3JIEKTPOHHBIM TOKOM B JIUAJIEKTPUKE
18. TLmoTHOCTH TOKA B ra3ax B 00JIACTH CPEIHUX TMOJICH
* IMHEIHO YBEIMYUBACTCS C POCTOM HANPSKEHHOCTH MO
* 3aBUCHUT OT HANPSHKEHHOCTH MOJIS MO KBaIPpaTUYHOMY 3aKOHY
* YBEJIMUMBAETCS U3-3a YBEIMYEHUS KOHIICHTPAIMX HOHOB B ra3
* JOCTUraeT HACHIIMIEHUS, BEJIWYMHA KOTOPOTO OMNpPEIENsieTcs MOIIHOCTHIO BHEIIHETO
MOHM3ATOpa
19. B HEnonsspHOM AMAIEKTPUKE C YIIPYTUMH BUIAMH TOJISPU3ANMH HAOTIOIAI0TCS
* IOTEPU HA YIPYTYIO MOJSIPU3ALINIO
* IOTEpU MIPOBOAUMOCTH
* IOTEPU MIPOBOAUMOCTH U MOTEPU HA YIPYTYIO MOJISIPU3ALIUIO
* MOTEpU MPOBOAUMOCTH M MUTPALIMOHHBIE TIOTEPH
20. TanreHc yriaa moTepb B JAHAJIEKTPHKE, B KOTOPOM HAOIIOMAIOTCS TOJBKO MOTEPHU
MIPOBOANMOCTH,
* U3MEHSETCS] 0OpaTHO MPOMOPLUOHAIBHO YaCTOTE
* SKCIIOHEHIMAJIBHO PACTET C POCTOM YaCTOTHI
* HE 3aBHCHUT OT YaCTOTBI
* YMEHBIIIAETCA M0 JTUHEHHOMY 3aKOHY C POCTOM YacTOThI
21. HenuHelHbBIN y4acTOK Ha KPUBOU MOJISPHU3AIIMN CETHETOIEKTPUKOB O0YCIIOBIIEH ...
* IpoLIECCaMU PeNlaKCallMOHHON MOJISpU3aLUN
* HEOOpaTUMBIM CMEIICHUEM I'PaHUIl JOMEHOB
* MpolieccaMu yIPYyTroi Mosisipu3aluu
* IEPECTPONKON KPUCTATUTMYECKOU CTPYKTYPhI IIPU YBEINUYEHUH HATIPSKECHUS
22. Ilpu obpaTHOM ITBE303IEKTpUIECKOM I dekTe nedopManus TUIIEKTPUKA. ..
* 3aBUCHUT OT HANPSHKEHHOCTH MOJIS M0 KBaIpaTUYHOMY 3aKOHY
* HE 3aBUCHUT OT HaIlPaBJICHUS HAMPSHDKEHHOCTH 3JIEKTPUYECKOTO MO
* JIMHEIHO 3aBUCHUT OT HAIPSHKEHHOCTH 3JIEKTPUUYECKOTO MO
* IMHEIHO 3aBUCUT OT MPHJIOKEHHOTO MEXaHUYECKOTO HAIPSKEHUS
23. MarepuanaMu IJi MPOBOJOYHBIX PE3UCTOPOB CIIYXKAT:
* MeJlb
* BoJib(hpam
* HUXPOM
* ATFOMUHUN
24. TemmepaTypHbIii KOADPHUITUESHT COMPOTUBICHHUS TPOBOJIOYHOTO PE3UCTOPA
* OOJIBIIIE HYJTIS
* MEHbIIIE HYJIS
* paBEH HYJIIO
* 3HAKOIEPEMEHHBII
25. B 4em Ge3ycnoBHOE MpeuMymiecTBO GeppuToB nepes peppoMarHeTHKaMu ?
* HU3KHE KOOPLUUTUBHBIEC CUIIBI
* BBICOKHE MHAYKLIUN HACBILICHUS
* HU3KHE TIOTEPH Ha BUXPEBbIE TOKH
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* HU3KHE TIOTEPU Ha THCTEPE3UC
* HayaJIbHBIN YYaCTOK KpUBOM HaMarHW4MBaHUs OoJiee JIMHEEH
26. Kakas BenuuuHa ompejensieT NeJeHHe MarHUTHbIX MaTepUaloB Ha MAarHUTOMSTKUE U
MarHUTOTBEPAbIE?
* UHYKIUS HACBIIICHUS
* OCTaTOYHAas! UHTyKIUs
* KOOPIUTHUBHAS CHUJIa
* MPOU3BEACHUE UHIYKIMH HACBIILIEHUS HAa KOIPILUTUBHYIO CUITY
* OTHOILIEHUE UHIYKIIUU HACHIIIEHUS K KOOPLUTUBHOMN CHIIE

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. Kakwue cuiibl ydacTBYIOT B Ipolecce 00pa3oBaHUsl HOHHOW CBS3U?
| )uHIyKIIMOHHAsA cUjia
2)cuna JlopenTua
3)KyJIOHOBCKHE 3JIEKTPOCTATHUECKUE CUIIbI
4)cuitbl 0OOMEHHOT'O B3aUMOCHCTBUS
5)aUTONbHO-OPUEHTALIMOHHAS CHUJIA.
Kakue cuipl y4acTBYIOT B Ipoliecce 00pa3oBaHusl KOBAJICHTHOM CBSI3U?
| )uHIyKIIMOHHAsA cUjia
2)cuna JlopenTua
3)KyJIOHOBCKHE 3JIEKTPOCTATHUECKUE CUIIbI
4)cuitbl 0OOMEHHOT'O B3aUMOCHCTBUS
5)aUTONbHO-OPUEHTALIMOHHAS CHUJIA.
B kakux BelecTBax CylecTBYET YUCTask KOBAJICHTHAS CBSI3b?
2. Hanmmurie MeEKTOB TMPUBOIUT K...'uveennreeneeanneenneeanneenneeanaaannns PETYISPHOCTU PEIIETKH
(BCcTaBBTE HYXHOE €10BO). Ha pucyHke 1mokasana cxema KpUCTAILIMYECKOU pemeTku. CTpenkon

0000

3. YaenbHOE CONPOTUBICHUE YUCTBHIX METAIIOB ...oueuneeneennennennennnns C POCTOM TEMIIEpaTypHI.
D10 00yCIOBIICHO
1)  yBennyeHHEM KOHLEHTPALUU AJIEKTPOHOB
2)  paccesHHEM JJIEKTPOHOB Ha (POHOHAX
3)  yMEHbLIEHHEM KOHLEHTPALIUU IEKTPOHOB
4)  yMeHbIIEHHEM JJIMHBI CBOOOJHOTO MpoOera IeKTPOHOB
5)  paccesiHHEM BJIEKTPOHOB HAa CTAaTUYECKUX Je(eKTax.
OTMeThTe BepHBIC BApUAHTEHI.

4. OcTraTo4HOE y/IeTbHOE COMPOTUBIICHUE METAJJIa — 3TO
1) COTIPOTHUBJICHUE, KOTOPOE OCTAETCS B METAJUIE IIPH €r0 MEePEeX0/ie B CBEPXIIPOBOISIICE
COCTOSIHUE
2)  COmpOTHUBIICHHE, KOTOPOE HAOIIOAAETCs MpHU TeMiiepatype, 0auskoit k 0 K B metamnax, He
NEPEXOASIINX B CBEPXIIPOBOASIIEE COCTOSIHHUE
3)  comporuBIeHHE, 00YCIOBICHHOE pacCessHUEM HOCHUTENCH 3apsaa Ha poHOHAX
4) CONMPOTHUBIIEHUE, OOYCIOBIEHHOE PAaCCEeIHUEM HOCUTENEH 3apsijia Ha CTaTUYECKUX
nedexTax
5)  comportuBieHue, 00YCIOBIEHHOE pa30TPEBOM METaLIa MPH MPOMYCKAHUHU Yepe3 HEro TOKa
OTMeThTe BEepHBIC BApUAHTEHI.

5. DJeKTpUYecKoe COMPOTUBICHUE CIITIABOB

1) MEHBIIIE COTIPOTHBIICHUS OTICITHHBIX KOMITOHECHT

2) 0O0JIBIIIE COMPOTUBIICHUSI YUCTHIX METANIOB U3-3a TOTO, YTO rOCT > I'T

3) 0O0JIBIIIE COMPOTUBIIEHUS YUCTHIX METAIIOB M3-3a TOTO, r'T>rOCT

4) MEHbIIE COMPOTHUBIECHUS YUCTHIX METAJJIOB M3-3a TOTO, UTO YBEJIUYHUBAETCS

KOHLIEHTPALUs 2JIEKTPOHOB.
Br16epuTe BepHbIil BapuaHT.

6. Ilomsipuzanus quanekTpuka oOyclloBI€Ha CMEIIEHUEM (BbIOEpUTE BEPHBI BApUAHT)
1)  cBOOOAHBIX 3apsIOB,
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2)  CBSI3aHHBIX 3aPsJIOB,

3)  cBOOOMHBIX M CBSI3AHHBIX 3aPSIOB,

4)  3apsAma0B, 3aXBaUCHHBIX HA JIOBYIIIKH,

Ha pacCTOSIHUS (BBIOCPUTE BEPHBIM BapHAHT)

1) GosnbIire, 4eM MEKaTOMHBIE

2) cou3MepHUMbIC WIH MEHbIIIE, Y4eM MEKaTOMHBIC

3) Gosbliie, YeM MOCTOSTHHAS PEIICTKH.

B pesynbrate mossipuzanuy B AUAIEKTPUKE HAOII0aeTcs (MMOTYSPKHUTE BCe BEPHBIC BAPHAHTHI)
1) aneKTpUYECKUid TOK

2) ocnabieHue IEKTPUIECKOTO OIS BHYTPH JUAJICKTPUKA

3) yBenuueHHe KOHIICHTPAIIUH CBSI3aHHBIX 3apsIIOB

4) nosiBNIeHHE HECKOMITEHCHPOBAHHOTO CBS3aHHOTO 3apsi/ia Ha MOBEPXHOCTHU JUAJICKTPHKA
5) yBenu4YeHHe dIEKTPUIECKOTO IOt BHYTPH TUDJICKTPUKA

6) yBeIMYCHHE KOHIICHTPAIIMH CBOOOIHBIX 3apsI0B

7) nedopmariusi MmaTepHraia.

. st kKakux TUANIEKTPUKOB XapaKTepHa HOHHO-peNlaKcallhOHHAas! Mosipru3anus?

C pocToM TeMrepaTypsl BpeMs penakcanuu (BbIOepUTe BEpHBIN BapHaHT)
1) ymeHbIIaeTcst o JIMHEWHOMY 3aKOHY

2) HEe U3MEHSEeTCS

3) pacTter 1o JMHEHHOMY 3aKOHY

4) SKCIOHEHIIMAJIHLHO YMEHbBIAETCS

5) yMeHbLIaeTcs MO CTEIEHHOMY 3aKOHY.

. Kak m3MeHUTCS 3aBUCHMOCTDH INIOTHOCTH TOKa OT HANPsA>KCHHOCTHU 3JICKTPUUCCKOI'O ITOJIA B

ra3ax, €cjiM yBeJIHMUYUTh UHTEHCUBHOCTh BHEIIHETO0 HOHU3ATOpa?
1)  TOK He 3aBHCHUT OT UHTEHCUBHOCTH BHEIIHETO HOHU3aTOpa
2)  yBeJWYUTCS 3HAUYEHHE TOKA HACBIIIECHUS

3)  yMEHBLIUTCS 3HAUYE€HHE TOKA HACHIIIECHUS

Bri6epute BepHbIe BapUaHTHI.

. Kakas us NpUBEACHHBIX 3aBHUCUMOCTEH IMpaBUJIBbHO OTpPaXXacT 3aBUCUMOCThL TaHI'CHCaA Yyrjia

OTEepPh B HEMOISPHOM JUAIIEKTPUKE OT 4acToThI? YKa3aTh cTpenkoii Ha rpadux. [*]
KpuBas nonsipuzanuu — 3To 3aBUCUMOCTh

1) nonsipu30BaHHOCTH CETHETOIJIEKTPUKA OT TEMIIEpaTyphl

2) AMAIEKTPUUECKON MPOHUIIAEMOCTH OT HAMPSXKEHHOCTHU AJIEKTPUUECKOTO MOJIS

3) NONSPU30BAHHOCTH OT HAMPSKEHHOCTHU 3JIEKTPUUECKOI0 MOJIs

4) ocTaTOYHOM MOJISPU30BAHHOCTH OT HAMPSKEHHOCTHU 3JIEKTPUUECKOTO MOJIs

5) NONSPU30BAHHOCTHU OT YACTOTHI JIEKTPUUECKOTO MOJIS.

BriGepuTe BepHBIN BapuaHT.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB ISl 3a1UTHI J1a00PATOPHBIX padoT

. Uto Ha3pIBaeTCs pe3ucTopom?

Ha xakue Tunsl AensTcs pe3UCTOpPbl MOCTOSHHOIO CONPOTUBIIECHUS MO PE3UCTUBHOMY
Matepuany?

OcHOBHBIE TapaMETPbI PE3UCTOPOB.

Yro takoe TeMmrepaTypHbId K03 ¢puuueHT conpotuBienus? Kak 3aBucHT TemmepaTypHbIH
KO3(DPUILIMEHT COMPOTUBIICHHUS OT TUIIA PE3UCTHUBHOTO 3JIeMEHTa?

Yro Takoe nmossspuzanus AUIEKTPUKOB?

HazoBuTe BuabI NOISpU3ALUHI TUIEKTPUKOB.

KakoB MexaHM3M 3JIEKTPONPOBOJHOCTH B TBEPABIX AUAJIEKTPUKAX?

Yro Takoe cOOCTBEHHAs: U IPUMECHAS 3JICKTPOIPOBOAHOCTD TBEPBIX TUIICKTPUKOB?

Yto Takoe PHEPrusi akTUBALMU TBEPBIX AUIIEKTPUKOB?

YTo TaKoe CErHeTOIEKTPUKNU?

Yro Takoe Temneparypa Kropu?

Yro Takoe KpuBas nmoysspuzanuu’?

Yro Takoe KOApUUTUBHAs cuia?

Kak 00BsICHUTH 3aBUCUIMOCTD JTUDIEKTPUUIECKON CETHETORICKTPUKOB OT TEMIIEPATYPhl?
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KonpaencaTtopsl MOCTOSHHON €MKOCTH.

KoHncTpyKkunoHHble 0COOEHHOCTH KOHJIEHCATOPOB.

Urto Takoe TeMriepaTypHbIi KO3 PHUITMEHT eMKOCTH?

Kakumu nmapameTpamu OLIEHHBAIOTCSA CBOMCTBA KOHJEHCATOPOB MOCTOSIHHOM eMKocTh? Kak u ot
KaKUX MapaMeTpoB KOHJEHCATOPa OH 3aBUCUT?

Uto Takoe KaTylIKa UHIYKTUBHOCTH?

Kakumu reomerpuueckuMH MapamMeTpaMud U CBONCTBAMHU MaTepHaJOB OIpeaessercs
WHAYKTUBHOCTb KaTyIIKH?

W3 kakux OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB COCTOUT BBICOKOYACTOTHBIE KATYyIIKH
WHJIYKTUBHOCTH?

9.1.4. IlpuMepHBIii IepeYeHb BOMPOCOB /sl 3AIIUTHI HHANBHAYAJIbHBIX 3a]aHHUI

Yro Takoe apeiidoBas CKOPOCTh IEKTPOHOB B MeTasie?

Yro Takoe TeMmepaTypHbIi KOAPPHUIHUEHT YASTbHOIO CONPOTUBICHUS?
IIpaBuno Maruccena.

3axoH Hopareiima.

Yro Takoe riryOnHa MPOHUKHOBEHUS OIS B TPOBOIHUK?

Yro Takoe qu3IEeKTpUUecKasi IPOHUIIAEMOCTh?

Yro Takoe noysspu30BaHHOCTH?

Yro Takoe MOBEPXHOCTHAS IUNIOTHOCTH 3apsA0B Ha IUIACTUHAX KOHJEeHcaTopa?
Yro Takoe MOBEPXHOCTHOE CONIPOTUBIICHUE TUAIIEKTPUKa?

Yro Takoe 00bEMHOE COMPOTUBIICHUE TUAIIEKTPUKA?

. UTo Takoe TaHTreHC yria JUIIEKTPUIECKUX TOTEPh?
. Urto Takoe yaenpHas MOLIHOCTb IIOTEPD B AUIIIEKTPUKE?

9.1.5. IlpuMepHbIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHU I

. DIEKTPUYECKHE CBOMCTBA METAJIJIOB.

Bapuanrt 26

1) ComporuBnenue nposoaa mpu temneparype T =323 K cocraBaser 270 Om, a nipu
temneparype T = 370 K gocturaer 320 Om. Halitu TemnepaTypHbiii K03 GUIIMEHT MaTepraa
1 HOMHMHAJIbHOE CONMPOTHUBJICHUE NpoBoaa npu Ttemmneparype 293 K. M3 kakoro marepuana
M3TOTOBJIEH MPOBO?

2) Jlnuna mpoBojaa W3 MaHranuHa 2 M, aguametp 0,2 mm mpu temmnepatype 20 °C. [IpoBoxa
HarpeBaiu oT 20 1o 160 °C. IIpu 3TOM ero conpotuBieHrne ymeHbmmioch Ha 0,12 Owm, a niuuHa
Bo3pocia Ha 0,25 %. Onpeaenuts TeMneparypHbiii KO3 GUIMEHT yIeTbHOTO COMPOTUBICHUS
MaHTaHHUHA.

3) Uemy paBHa ajMHA CBOOOJHOTO Mpodera JIEKTPOHA B cepeOpsSHOM MPOBOJIC AUAMETPOM |
MM ¥ 1yiHO 1,2 M ipu Temneparype 20 °C?

. DJIEeKTpUYECKHE CBOMCTBA CIIABOB U CKHUH-3(PEKT.

Bapwuant 3

1) Bo ckoibpko pa3 M3MEHUTCA aKTUBHOE COMPOTHUBIEHHE KAaTyUIKH HHIYKTHBHOCTH,
M3rOTOBJICHHOM M3 MEHOTO MPOBOJa AUaMeTpoM 5 MM, Ha yactore 50 MI'n, eciim MeaHbIN
MIPOBO/T TTOKPBITH clIoeM cepedpa TomuHor 30 MKkM?

2) OcraTouHOE yJelnbHOE COMpOTUBIIEHUE cepeldpa, coaepkamiero 1 ar.% 3010Ta, cOCTaBisSET
0,004 MmxOM>xM. Uemy paBHO IOJIHOE CONIPOTHUBIIEHUE cepedpa, coaepxaiiero 0,5 aT.% 3010Ta,
npu temneparype 400 K?

3) OnpenenuTh KOHIEHTpPAIMIO aTOMOB HHUKEJS B MEJIHOM CIlJIaBe€ C YAEIbHBIM
conpotupiieHueM 00,0323 MkOmXM, mojarasg, 4TO BCE€ OCTAaTOYHOE COMPOTHUBJIICHHE
ompeJesieTcs paccesiHueM Ha MPUMECHBIX aToMax I[MHKA. M3BecTHO, YTO CIJIaB MEOu U
HUKeNH, copepxamuii 0,2 at.% HUKeNs, UMeeT yaelbHoe conpoTuBiaeHue, pasaoe 0,0301
MKOMXM.

. Tonspuzanusi TUAIEKTPUKOB.

Bapwuant 3

1) IlpocTpaHCTBO MEXIy IJIACTUHAMH MJIOCKOTO KOHJEHCATOpa 3alOJHEHO CTEKJIOM.
Paccrosinre Mexay miacTuHaMu paBHO 4 MM, a IUAJIEKTpUYECKask MPOHUIIAEMOCTh CTEKIa € = 7.
Ha nnactunsl nogano Hanpsixkenue 1200 B. HaliTu moBepXHOCTHYIO TNIOTHOCTh 3apsi/IOB HA
MJacTUHAX KOHJEHCATOpa, MOBEPXHOCTHYIO IUIOTHOCTH CBSI3aHHOTO 3apsja Ha CTEeKie U
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JTURJIEKTPUUECKYIO BOCIPUMMYUBOCTD CTEKJIA.
2) UeMmy paBHa OUAJEKTPHUYECKass BOCIPUUMYUBOCTD MOJISIPHOTO OUAJIEKTPHUKA, Y KOTOPOTO
MOJISIPHBIE MOJIEKYJIBI UMEIOT 3JIeKTpUuueckuii MoMeHT 1,3 [[? M3BeCTHO, 4TO KOHIEHTpaLUs
aumnosed B 3ToM audiiekTpuke 2x1021 cm-3. K OuBAEKTPUKY MNPHUIOKEHO MOJe
HanpspkeHHOCThI0 E = 108 BxwMm-1.

3) B xonzaeHcarope UCHOIB30BaHbI IUIEHKA JaBCaHa U MPOMUTAaHHAs KOHJIEHCAaTOpHas Oymara ¢
tonmuHamMu 20 u 40 MKM, COOTBETCTBEHHO. JIUAJIEKTPUUYECKHE MPOHUIAEMOCTHU ATHUX
MatepuaiioB el = 3,6; e2 = 4. OnpenenuTh AUIIECKTPUUECKYIO POHUIIAEMOCTh JBYXCIOWHOTO
KOHJIeHcaTopa (IIpH MOCIE0BATEIHHOM COSIUHEHUH CIIOCB).

DNEKTPONPOBOIHOCTHU OTEPH B TUAIIEKTPUKAX.

Bapuant 2

1) Hunmuaapudeckuit ctepkenb quameTpom 10 mm u qymuHoH 30 MM U3 P00HUTA C YIEIbHBIM
00beMHBIM conpoTuBieHueM 10140OMXM W yAEIbHBIM MOBEPXHOCTHBIM COMPOTHBICHUEM
51015 OM 3axat MexAy ABYMS METAIIUYECKUMH BIIEKTPOJAMHU, MEKAY KOTOPBIMHU
nojAepxuBaercs Hamnpsbkenue 1kB. Omnpenenute TOK 4epe3 CTEPKEHb.

2) IlneHovHBIN KOHJAEHCATOP U3 MOJMKapOOHATa C TUAJICKTPUUECKONH MPOHUIIAEMOCThIO € =3
TepseT 3a BpeMs 30 MUHYT MOJIOBHHY COOOIIEHHOTO emy 3apsiaa. [lomaras, 9yTo yreuka 3apsiia
MIPOUCXOUT TOJIBKO Yepe3 MIICHKY OUAJIEKTPUKA, ONPEACIUTh €ro YAeIbHOE COPOTUBIICHHUE.

3) Bo ckonbpko pa3 yBEeIUUYUTCS aKTUBHAs MOIIHOCTH, BBIACIAIOMIASCS 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 MpHU
MOBBIIEHUU TeMIepaTypbl oT kKoMHaTHOW no 100 °C? N3MeHeHHMEM IHAJIEKTPUUYECKOU
MIPOHUIIAEMOCTH KEpaMHUKHU IpeHeOpeyb.

. AKTUBHEIC JUDJICKTPHUKH.

1) IIpu npuioXeHUu K MbE303JIEKTPUKY DIIEKTPUUYECKOT0 HANPSIKEHUS B HEM BO3HUKAET
00paTHbIN Mbe30aIeKTpudeckuit 3¢ dexT. [Ipyn kakoM MpUI0KEHHOM HaIPSHKEHUH aOCOTIOTHAS
nedopmarnus oopasma DI Oyaer paBua 5 um? TonmuHa TIACTUHB 2 MM, TTb€30MOTYJIh PaBEH
4,1x10-12 Kn/n.

2) Tlonsipu3zoBaHHOCTH Mbe303JeKTpuKa paBHa 10x10-7 Kin/M2 nipu Bo3neicTBHU Ha HETO
MexaHu4yeckoro HamnpspbkeHus 5x104 H/m2. Yemy paBHa OoTHOCUTENbHas nedopmarus
MbE303JIEKTPUKA TIPU 0OPAaTHOM MMbe303((EKTe MpH BO3ACHUCTBUU HA HETO AJIEKTPUIECKOTO OIS
E =5x105 B/m?

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

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

Matepuany?

. Kaknumu napameTpamMu U XapakTepUCTUKaMH OLIEHUBAIOTCSI CBOMCTBA PE3UCTOPOB MOCTOSIHHOTO

CONPOTHUBIICHUS?
Y10 moHUMaeETCA Iong HOMHUHAJIBbHOU MOIIHOCTBIO paCCCUBAHUA PC3UCTOPA U 4YCM OHaA
onpenensiercs’?

. Uro moHumaeTcs moj TeMiepaTypHbsIM KodduimeHToM nusMenenus conpotusienus (TKC)?

OT KakuX mapaMeTpoB PE3UCTOPA U B KAKOW CTENIEHU OH 3aBUCUT OT ITUX IapaMeTpoB?
Yro Takoe COOCTBEHHbIE ITYMBI PE3UCTOPOB, U U€M OHU 0OYCIIOBIICHBI?

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

PE3UCTOPOB UCTOJB3YIOTCS B HACTOSIIIEEe BpeMsi?

. UeM oO0ycnoBieHa 3IEKTPOMPOBOAHOCTD TBEPIBIX AUIIEKTPUKOB? OOBICHUTE MEXaHU3M

AIIEKTPONPOBOIHOCTH.
KakoBa TemneparypHas 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH TBEPBIX AUIIEKTPUKOB?

Yto Takoe SHEPrusi akTUBALMHU TBEPBIX AUIIEKTPUKOB?

B KakoM COOTHOILIEHUN HaXOATCS SHEPTHsl aKTUBAIIMHM COOCTBEHHBIX M IPUMECHBIX HOHOB?

K kakoMy THIy AMAJIEKTPUKOB OTHOCATCS CETHETOIEKTPUKNU?

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

OO0BACHUTE 3aBUCUMOCTH MOJSPU30BAHHOCTH CETHETORJEKTPUKOB OT HANpPSIKEHHOCTH
AIIEKTPUYECKOTO IOJIA.

OOBsICHUTE 3aBUCHUMOCTH JUIJIEKTPUUYECKOM NPOHUIIAEMOCTH CETHETOIIEKTPUKOB OT
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HANPSDKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

16. Urto Takoe KO3pIUTUBHAS cujia?

17. OOBACHHUTE 3aBUCUMOCTbD TUAJIEKTPUUECKON MTPOHUIIAEMOCTH OT TEMITEPATYyPhl, €CJIM U3MEPEHUS
MPOU3BEJCHBI B CIIA0BIX 3JEKTpUUECKUX moisix. Kak M3MeHHUTCsS 3Ta 3aBUCUMOCTb, €CIIU
M3MEPEHUS MPOBECTH B CUIIbHBIX DJIEKTPUUECKUX MOJAX?

18. B dem 3akitodaeTcst MpUHIAI (PYHKITMOHUPOBAHMSI KOHACHCATOpa?

19. Kakue Tumnbl IU3JIEKTPUKOB UCIIOIB3YIOTCS ISl pealiu3alii KOHAEHCAaTOpOB? B ueM OCHOBHBIE
OTJIMYHMSI TTOJISIPHBIX Y HETIOJISIPHBIX AUAJIEKTPUKOB?

20. Ha kakue TUIBI AEJISATCS KOHACHCATOPHI MOCTOSHHON €EMKOCTH 10 TUITY AUAJIEKTpUKa?

21. Kakumu napameTpaMu OLICHUBAIOTCS CBOMCTBA KOHJEHCATOPOB IMOCTOSHHON €MKOCTH?

22. Kak 3aBUCHT €MKOCTh OT T'€OMETPHUUYECKHUX MapaMEeTPOB KOHJEHcAaToOpa M OT CBOWCTB
JIADJIEKTPUKA?

23. Yto moHumaeTtcs noj temrepatrypHbsiM Kodddurmentom nsmenenust emkoctu (TKE)? Kak u ot
KaKHX MapaMeTpoB KOHJEHCATOPa OH 3aBUCUT?

24. Kax MapKupyroTcs KOHIEHCATOPHI MOCTOSSHHOW eMKocTH? Kakume crmocoObl KOIUPOBKH
UCIOJNIB3YIOTCS JJ11 MAaPKUPOBKH KOHJIEHCATOPOB MOCTOSIHHOM eMKOCTH?

25. KakoBa usnyeckasi CyniHOCTh MHAYKTUBHOCTH KaTYIIIKH?

26. KakuMu reoMeTpu4YeCKMMHU MapamMeTpaMH M CBOMCTBAMHU MAaTEpPHATOB OMNpeaeseTcs
UHAYKTUBHOCTb KaTyIIKH?

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

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

29. U3 xakux (eppoOMarHUTHBIX MaTE€pHAJOB H3TOTABIMBAIOTCSA CEPACYHUKH JJIi KaTyIIeK
MHIYKTUBHOCTH U KaKOBO BIIMSHUE CEpJEYHMKOB Ha OCHOBHBIE MapaMeTpbl BBICOKOYACTOTHBIE
KaTyIIKH UHIYKTUBHOCTH?

30. Jlns yero sKpaHUPYIOT BHICOKOYACTOTHBIE KATYIIKH MHAYKTUBHOCTH, KAKOBO BJIUSHUE UX HA
OCHOBHBIE MapaMeTpbl KaTYUIKU U KaKOBbI TPEOOBaHUS K KAUECTBY SKPAHOB?

9.1.7. Tembl 1a00paTOPHBIX padOT

HccnenoBanne XapakTEpUCTUK PE3UCTOPOB ITOCTOSHHOIO COITPOTUBIIECHUS

HccnenoBanue TeMiiepaTypHOi 3aBUCUMOCTH 3J1EKTPOIIPOBOAHOCTH TBEPAOTO JUAJIEKTPUKA
HccnenoBaHue XapakTEpUCTUK OCTOSTHHBIX KOHJIEHCATOPOB IIPU pa3HOM TeMIlepaType
HccnenoBanue BIUSHUS KOHCTPYKTUBHBIX UM TE€XHOJIOTHYECKUX (PAKTOPOB Ha MapaMeTphl
BBICOKOYACTOTHBIX KaTYyIIEK HHAYKTUBHOCTH

S

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercs B GopMme, MPearnoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa 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 camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh WHAUBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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