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VY4eOnsIii man Habopa 2024 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 8 cemectp Bcero Ennnuner

JIeKIIMOHHbBIE 3aHATHSA 14 14 9acOB
[IpakTryeckue 3aHATUA 14 14 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 64 64 4acoB
OO011as Tpy0€MKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
3auer 8

Tomck

CornacoeaHa Ha noptane N2 79401



1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. [lonroToBka GakanaBpoB B o0OjacTU co3daHud U oOecrneyeHuss (QYHKIMOHUPOBAHUS
KOMIIOHEHTOB 3JICKTPOHHBIX CPECTB.

1.2. 3agauy AUCHUILIUHBI

1. TlonyueHue HEOOXOAMMBIX 3HAHUN MO (PU3UKO-XMMHUUYECKUM M TEOPETHUYECKUM OCHOBAM
COBPEMEHHOM 3JIEMEHTHOMN 0a3bl paIl0dJICKTPOHHOMN anmnaparyphl.

2. llonyueHne HeOOXOAMMBIX 3HAHWU MO METOJAaM pacdyeTa OCHOBHBIX MapaMETpPOB H
XapaKTePUCTHK MAaTepUAIOB U KOMIIOHEHTOB 3JIEKTPOHHBIX CPEJCTB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte Osoka gucrmiing: O0g3aTebHas YacTh.
Monynb quctumind: Moayns cneransaocta (general hard skills — GHS).
Nunexc qucuumiuael: 51.0.03.19.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-6. Cnocoben
YUUTHIBATh
CYIIECTBYIOIINE U
MEPCIIEKTHBHBIC
TEXHOJIOTHH
IIPOM3BOJICTBA
PaJMO3JICKTPOHHON
anrmaparypsl pu
BBIIIOJIHEHUH HAYYHO-
HCCJIEI0OBATENBCKON
OIIBITHO-
KOHCTPYKTOPCKUX paboT

OIIK-6.1. 3naer
COBPEMEHHBIC TCHICHIINHI
Pa3BUTHS DJICKTPOHUKH,
HU3MEPUTEIILHON 1
BBIYMCIUTEILHON TEXHUKH,
nH(})OpPMAITMOHHBIX
TEXHOJIOTHI

3HaTh COBPEMEHHBIE TEHCHIINH Pa3BUTHUS
AIEKTPOHHON KOMIIOHEHTHOM 0a3bl 715t
AIIEKTPOHHUKH, U3MEPUTEITHHON U
BBIYHUCITUTENIbHON TEXHUKH,
MH(GOPMALIMOHHBIX TEXHOJOTUI

OIIK-6.2. YMmeer o1ieHUBaTh
MPEUMYIIECTBa U HEIOCTATKU
TEXHOJIOTMH MPOU3BOJICTBA
PaguodIEKTPOHHOU
arnmapaTyphbl

Hcnonp30BaTh METOMKH UCCIIETOBAHUS
BJIMSIHUSL BHEIIHUX (PaKTOPOB (TEMIIEpaTyphl U
BJIQ)KHOCTH) Ha XapaKTEPUCTUKHU
JIURJIEKTPUYECKUX MaTEpUasoB U
KOMIIOHEHTOB PaIN03JIEKTPOHHOM
anmnaparyphl.

OIIK-6.3. BianeeT HaBbIKaMu
BBIOOpA TTOIXO/ISIIIETO
000pyI0BaHUS MPU
BBITIOJTHCHUH HAY9IHO-
HCCIICI0BATCILCKUX H
OTIBITHO-KOHCTPYKTOPCKHX
pabot

Hcnonb3oBaTe 000pya0BaHUE IS
UCCJIEIOBaHUS BIUAHNS BHEITHUX (DaKTOPOB
(TemriepaTypsl U BIaKHOCTH) Ha
XapaKTepUCTUKU MaTepraioB U KOMIOHEHTOB
PaguO3JIEKTPOHHON anmaparypsl

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |CemecTpsl

Bunpl yaeOHOI 1esITeIbHOCTH
4acoB 8 cemectp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 44 44
JIeKIIMOHHbBIE 3aHATUS 14 14
IIpaxkTHueckue 3aHATHSA 14 14
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 64 64
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka k 3auery 18 18
IToaroroBka K TECTUPOBAHUIO 14 14
[ToaroToBka K KOHTPOJIBHOM paboTe 4 4
[ToaroToBka K 3amiuTe oT4eTa Mo JIabopaTopHOU paboTte 16 16
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 12 12
Oo0mast Tpya10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

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

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Paszyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HasBanus paznenos (Tem) Jlek. | Ipak. | Jla6. | Cam. Bcer(%;aCOB ®opMupyemsie
JUCLUIINHBI 3aH., 4| 3aH., 4 | pab. |pab.,u KOMIIETEHIINH
9K3aMEHa)
8 cemecTp
1 BBoaHast yacTh 1 - - 4 5 OIIK-6
2 IIpoBOIHUKOBBIE MaTE€pHAJIbI 3 4 - 10 17 OIIK-6
3 Pesucropsl 1 - 4 10 15 OIIK-6
4 JIupnekTpuuecKrue MaTepuaibl 4 4 8 20 36 OIIK-6
5 Konpnencaropsl 1 4 - 4 9 OIIK-6
6 MarautHble MaTepHabl 3 2 - 4 9 OIIK-6
7 Katyuku MHIyKTUBHOCTH 1 - 4 12 17 OIIK-6
Hroro 3a cemectp| 14 14 16 64 108
Uroro| 14 14 16 64 108

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0mIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

Haspanus TpynoemkocTsb
CopepxaHue pa3esoB (TeM) AUCUUIIINHBI (B T.4. dopmupyemsble
paznenoB (Tem) (JIeKIIMOHHBIE
10 JICKIIHSIM) KOMIICTEHINH
JVCIIATUTHHBI 3aHATHS), 9
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8 cemectp

1 BBogHas yacTh

Knaccudukanus matepraioB 31eKTPOHHBIX
cpenctB. Knaccuduxanus marepuaion 1o
(bU3UKO-XMMUYECKUM CBOMCTBAM: XUMHUYECKOMY
COCTaBY, TUITy XUMUYECKUX CBS3U (KOBaJIEHTHas,
MOHHAs, MeTaJJTHYecKasi, MeXMOJIEKYJIsIpHas),
CTENEeHH YHOPSAI0YEHHOCTH CTPYKTYphl (MOHHO-
KpUcTayuTHdeckas, amopdHas,
MOJIMKPUCTAIIINYECKAs ), KOMIUIEKCY
AIEKTPUUYECKUX U ANEKTPOPUZNYECKUX CBONCTB
(MpOBOJTHUKOBBIE, OTYIPOBOIHUKOBEIE,
JTUAJICKTPUIECKHE MaTepHaIbl), 001acTsIM
MPUMEHEHHUS U MeToAaM 00pabOTKH.
Onpenenenre NOHATHIA: CBONCTBO, IMapaMeTp,
XapaKTepUCTHKA, KAY€CTBO, OJJHOPOJIHOCTD U
CTaOUIILHOCTD MTAPAMETPOB U XapaKTEPUCTHK.
MexaHndeckre 1 TEXHOJIOTHYECKHE CBOMCTBA
MaTepHaJIoB. Y CTOMYMBOCTh MATEPHUAJIOB K
BO3JICUCTBHUIO BHEIIIHEH paboueit cpeibl.

OIIK-6

Hroro

2 IIpoBOIHUKOBBIE
MaTepuaibl

DnexTpodu3nuecKue CBONCTBA METAILIOB.
OcHOBHbIE IOHATHSA U TTApaMETPbl: TEIIOBAs U
npeioBas CKOPOCTH IEKTPOHOB; TIOJBIKHOCTB;
IIPOBOJIMMOCTB; YAEIBHOE COIPOTUBIICHUE.
@DakTOpBI, BIUAIOIINE HA YACIBHOE
COINPOTUBIIEHUE METAIUIMUECKUX IPOBOIHUKOBBIX
MaTepHaJiOB: TeMIIepaTypa, NPUMeCH, 1e(heKThI
KPUCTAJUIMYECKON PELIETKH.
TemnepaTtypo3aBrucuMasi 1 OCTaTOYHAas
COCTAaBJIAIOLINE YAEIBHOIO COIPOTUBIICHHUS.
Temmneparypa Jle6as. CrutaBbl. 3aBHCHMOCTh
AIIEKTPO(U3NIECKUX CBOHCTB CIUIABOB OT
KOJIMYECTBEHHOTO CO/IEPKAHMSI KOMIIOHEHT.
DnexTpodu3nUECKue CBONCTBa TOHKUX
METAJJINYECKHUX IUICHOK. BIusiHue yacToThl TOKa
Ha CONPOTUBIICHUE METAUIOB. MaTepuasl
BBICOKO IIPOBOAUMOCTH. CBEPXIIPOBOJIHUKH.
CnnaBbl BBICOKOM TPOBOJUMOCTHU. Pe3nucTuBHbIE
MmaTepuaibl. [IpoBoHUKOBBIE MaTepUabI C
0co0bIMH CBOMCTBaMHU. AMOpGHBIE
MeTajlIMueckue ciiasbl. [Ipumenenne
IIPOBOJAHUKOBBIX MATEPHAJIOB B 3JIEKTPOHHBIX
CPEICTBaxX.

OIIK-6

Htoro
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Konpaencaropsl

MOCTOSIHHOM M IEPEMEHHON €MKOCTH U
Pa3HOBUIHOCTU UX KOHCTPYKIUA. OCHOBHBIE
XapaKTePUCTUKU KOHJIEHCATOPOB, MapaMeTphl U
UX 3aBUCUMOCTB OT PEKUMOB paOOTHI U BHEITHUX
YCJIOBU. DKBUBAJIEHTHBIE cXeMbl. HageKHOCTB,
MapKUpPOBKa

3 Pe3ucropsl Pesucropsl, ux knaccupukanus 1 pa3HOBUIHOCTU OIIK-6
Pe3uctopsl NOCTOSIHHOIO U IEPEMEHHOTO
COIPOTUBIICHUH, 3aBUCUMOCTb COIIPOTHUBIICHUS OT
Mmarepuaa,
KOHCTPYKLIMU ¥ BHEIIHUX YCI0BUNA. OCHOBHbIE
XapaKTEpUCTUKU U SKBUBAJIEHTHbIE CXEMBI. Psibl
HOMMHAJIbHBIX 3HAYEHUH PE3UCTOPOB,
ycranaBiuBaeMbix ['OCTamu, pazdpoc 3HaueHUH,
MapKUpPOBKa, HAJEKHOCTbD.
Hroro
4 O6ume cBoiicTBa 1 napameTpbl. PYHKINUU OIIK-6
JudnexkTpudeckue | AMAIEKTPUUECKUX MATEPUAIIOB B KOHCTPYKLMAX
MaTepuabl POA, 9BA u muxpoanektponuku. [Ipounecchl
NOJIIPU3ALUU B IU3JIEKTPUKAX.
[Tonsspn30BaHHOCTD U IUAIEKTPUYECKAS
IIPOHUIAEMOCTb. 3aBUCUMOCTh OCHOBHBIX
[IapaMeTpoB OT TEMIIEPATypPbl U YaCTOTHI.
OCO00OEHHOCTH HIEKTPOIPOBOJHOCTH
ra3o00pa3HbIX, KHUJIKUX U TBEPIBIX
JIUDJIEKTPUKOB. J{nanekTpuyeckue norepyu. Buel
IOTEPh. 3aBUCUMOCTb TAaHI'€HCA yTia
JURJIEKTPUYECKUX NOTEPD OT TEMIIEPATYphl U
yactoTel. [Ipo6oii B quanexTpukax.
OnexTpuyeckast IpoyHOCTb. OCHOBHbBIE
MeXaHU3MBbI IPOOOs B ra3zax M KUAKOCTAX. Buabl
po0osi B TBEP/IBIX AUAIEKTPHUKAX:
IIEKTPUYECKUH, FIEKTPOTEIIIOBOM,
ANIEKTPOXUMUYECKUH. [[nanekTpuyeckue
MaTepHalbl ¢ 0coObIMU cBoMcTBaMH. CIIOHTaHHAS
nosisipu3anusi. CerHeTodeKTpuKku. 1IX ocHOBHBIE
cBoiicTBa 1 001acTh NpuMeHeHus. [1be303pdexT.
OcHOBHBIE CBOMCTBA U TapaMeTpPbI
IIbE302JIEKTPUKOB. [IMpo3IeKTpUKU. DNEKTPETHI.
JlazepHble 1 ONITUYECKHE MAaTEPUAIIBI.
ITpuMeHeHne AUAIEKTPUUECKUX MaTepUaloB B
AIIEKTPOHHBIX CPEICTBAX.
Hroro
5 Konnencaropel | KoHmeHcaTopsl, X KiaccugpuKarms. OIIK-6

Hroro
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6 MaraurHsie
MaTepHuabl

BenuunHbl, XapakTepu3yooIKe MAarHUTHOE 110JIe
Y MarHUTHBIE CBOMCTBA MaTepuanoB. OCHOBHbIE
CBOMCTBA, XapaKTEPUCTUKHU U ITapaMeTPbI
MAarHUTHBIX MaTE€pUaJOB, ONIPENEIIEMbIE B
CTaTUYECKOM U AMHAMUYECKOM pexumax. Buibl
MarHeTUKOB. MarHuTOMATKHE MaTepUabI -
(eppoMarHeTHKu: AIEKTPOTEXHUUECKAs! CTab,
IIEpMaJION U IPyTHE CILIaBbl. BiausHue
Pa3IUYHbIX TUIIOB 00pabOTKH (IIPOKAT, TEKCTYPHI
u ap.)

Ha MarHUTHBIE CBOIMCTBA U UX CTaOUIIBHOCTD.
Maruauroausnextpuku. @epputhl. CTpyKTYpHO-
XUMHU4YecKui coctaB. OcOOEHHOCTH CBOMCTB.
MarnuTtoTBepable MaTeprabl. XapaKTepUCTUKH
U napameTpsl. TemneparypHas 1 BpeMeHHas
crabmibHOCTh. Kitaccuduxanms.

TexHonorus noxydeHns. MarHuTHbIE MaTepUabl
€ 0cOObIMU CBOMCTBaMU. MarHuTHbIE SKPaHHbl.
MarHuTOCTpUKIIMOHHBIE MATEPUAJIBL.
MarnuTHbIe MaTepHAIIbI IS 3aIIOMUHAOIINX
yCTpOMCTB. MarHUTHBIE TIJIEHKH.
[{unuHApUYEeCKUE MarHUTHBIE JOMEHBI.
IIpuMeHeHre MarHUTHBIX MaTepUajoB B
AJIEKTPOHHBIX CPEJCTBAX.

OIIK-6

Htoro

7 Karymku
WUHAYKTUBHOCTH

Knaccugukaius 1 KOHCTPYKIHMU KaTyIIeK
MHAYKTUBHOCTH. OCHOBHBIE NTapamMeTphl. THUIIBI
KaTyIlIeK MHIYKTUBHOCTH, MAPKUPOBKA.

OIIK-6

HUroro

Hroro 3a cemectp

14

Hroro

14

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.

5.3. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

HasBanwus paznenos
(TeM) TUCIUTLTAHBI

HanMmeHoBaHME PAKTUYECKUX 3aHIATUN
(cemHrHapoB)

TpynoeMKocCTs,
q

dopMupyemeie
KOMIIETEHILIUH

8 cemectp

2 [TpoBOAHUKOBBIE
MaTepHuabl

Bnusinue temnepaTypsl Ha
ANEKTPOPHU3NIECKHIE CBOMCTBA
MaTepHaioB. 3aBUCUMOCTh
ANEKTPOPU3NYECKUX CBONCTB CIUIABOB OT
KOJIMYECTBEHHOTO COACPKAHUS
KOMITOHEHT. BiusiHue yacTOThl TOKa Ha
COIPOTHBIIEHUE METAJLIOB.

OIIK-6

Hroro
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4 JlusnexkTpuyeckue Bimsinue temneparypsl 1 4aCTOTHI Ha 4 OIIK-6
MaTepuabl OCHOBHBIE [TapaMeTphl

IUBJIEKTPUUECKUX MaTepuanos. BiausHue
KOMIIOHEHTOB JAU3JIEKTPUUECKOTO
MaTepualla Ha ero JUdJIEKTPUYECKYIO
IIPOHULIAEMOCTb.

Hroro 4

5 Kongencaropsl Bnusinue pexuMoB paboThl M BHELITHUX 4 OIIK-6
YCIJIOBUI HA OCHOBHBIE XapaKTEPUCTUKH
KOHJIEHCATOPOB U MX IIapaMeTpBbl.

Hroro 4
6 MarnuTHble Brnusinue temnepaTypbl 1 KOMIIOHEHTHOTO 2 OIIK-6
MaTepuabl cocTaBa Ha OCHOBHbBIE CBOICTBa
MarHMTHBIX MaTEpUaJOB.
Hroro 2
Hroro 3a cemectp 14
Hroro 14

5.4. JlaGopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HaszBanus pasnenos dopmupyemble
(TeM) AMCHHITHHb HaunmenoBanue nabopatopHsix padot | TpyaoeMkocTs, 4 KOMITETSHIIHN
8 cemectp
3 Pesucropsl UccnenoBanue pe3sucTopon 4 OIIK-6
MOCTOSIHHOTO CONIPOTUBIICHHUS
Hroro 4
4 JIusnekTpuyeckue HccnenoBanue BIUSHUS BiIard Ha 4 OIIK-6
MaTepuabl MOBEPXHOCTHOE U
00BEMHOE COTIPOTUBIICHUS
TUDIIEKTPUKOB
HccnenoBanue temnepaTypHOi 4 OIIK-6
3aBUCHUMOCTH JIEKTPUUECKOU
MIPOBOAMMOCTH TBEPIBIX
TUDIIEKTPUKOB
Hroro 8
7 Katymiku HccnenoBanue BBICOKOYACTOTHBIX 4 OIIK-6
WHAYKTUBHOCTHU KaTyIIeK HHTyKTUBHOCTH
Hroro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi paboTa
He npenycMoTpeHo y4eOHBIM IITaHOM
5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B
Tadymie 5.6.
Tabmuma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIC KOMIIETEHITUN
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Hasganus pasnenos | Buasl camocrostensHoi | TpynoeMkocts, | PopmupyemMblie
(TeM) TUCUIUTUIMHBI paboTHI q KOMIIETEHIINU PopMbI KOHTPOIIA
8 cemecTp
1 BBoaHas yacTh [ToaroroBka k 3auery 2 OIIK-6 3auér
IloaroroBka x 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
Htoro 4
2 IlpoBognukoBbie |IloaroToBka K 3a4eTy 4 OIIK-6 3auér
MaTCpHraJibl IToaroroBka x 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-6 KonTtponbsHas
KOHTPOJIBHOU padoTe pabora
Hroro 10
3 Pesucropsl [ToaroroBka k 3aueTy 2 OIIK-6 3auét
TToaroroBka x 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
IloaroToBka K 3aiuTe 4 OIIK-6 3amuTa oT4eTa Mo
OTYeTa 1o JIabopaTOpHOU nabopaTtopHoit
pabote pabote
[ToaroroBka k 2 OIIK-6 Jlaboparopuast
naboparopHOii padore, pabora
HalrcaHue OT4YeTa
Htoro 10
4 nanextpuyeckue |[logroroska k 3adery 4 OIIK-6 3auér
MaTepUalIbl [ToxroroBka K 3ammTe 8 OIIK-6 3amura oT4eTa 1Mo
oT4eTa 10 JIa00paTOPHOM nabopaTopHOU
pabote pabote
[ToaroroBka k 6 OIIK-6 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HamMCcaHUe OTYeTa
[Toaroroska k 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
Hroro 20
5 Konpgencaropsel [ToaroroBka K 3adety 2 OIIK-6 3auéT
[Toaroroska k 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
Hroro 4
6 MarauTtHeie [ToaroroBka K 3adety 2 OIIK-6 3auéT
MaTepHalibl IloaroroBka k 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
Hroro 4
8




7 Katyuiku [ToaroroBka k 3aueTy 2 OIIK-6 3auét
HMHAYKTHBHOCTH ITonroroBka k 3amure 4 OIIK-6 3amumra oT4yeTa mno
oT4eTa 10 JIA00PaTOPHOM nabopaTopHOU
pabore pabore
[Toaroroska k 4 OIIK-6 JlaGopaTopHas
nabopatopHoii padore, pabota
HamucaHue OT4eTa
[Togroroska k 2 OIIK-6 TectupoBanue
TECTUPOBAHUIO
Hroro 12
Hroro 3a cemectp 64
Hroro 64

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOI1 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU

Bunet yaeOHOM NesTeIbHOCTH

dDopmupyemrie
PMTPY Jlek. [Tpak. JIab. Cam. DopMBbI KOHTPOJIS
KOMIIETEHITHN
3aH. 3aH. pao. pao.
OIIK-6 + + + + 3auéT, 3ammuTa oT4YeTa IO

nabopatopHoii pabore, KoHTposibHas
pabora, JIabopaTopHas pabora,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. N MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbII
0a 3a mepuon Bcero 3a
®opMBbl KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gan 3a nmepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | mexnay KT u 2KT
KOHEII ceMecTpa
8 cemectp
3auér 0 0 30 30
3armura oT4eTa o 0 8 8 16
nabopaTopHoii pabote
Konrtponsnas padora 6 0 0 6
Jlaboparopnas pabota 0 16 16 32
TectupoBanue 8 4 4 16
Htoro makcumyM 3a 14 28 58 100
nepuo.
Hapacratomum utorom 14 42 100 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabmuie 6.2.
Tabauia 6.2 — Ilepecuer 6aJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
| Bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka
9
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>90% oT MakcuMasIbHOI cyMMBbI OaioB Ha gaty TK

Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ||

< 60% oT MakcuManbHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecneyeHUue TUCIHIINHBI
7.1. OcHoBHas1 UTEpaTypa

1. Paguomarepuansl U pajUOKOMIOHEHTH: Y4yeOHOoe mocobOue NO AUCHUNIUHE
«MarepuanoBeicHHE U TEXHOJOTHUSI MaTepUaIoBy, «MarepHralibl © KOMIIOHEHTBI AJIEKTPOHHBIX CPEJICTBY,
«Pagnomarepuansl u paauokoMnoHeHTs» / M. I'. Kuctenesa - 2022. 268 c¢. [DnekTpoHHBIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/9972.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. butnep JI.P. Martepuansl u 351eMEeHTHI 3JEKTPOHHONU TEXHUKH : yuyeOHoe mocobue. — ToMck:
TYCVYP, 2007. - 214 c. (masmmuune B 6udimoteke TYCVYP - 46 3k3.).

2. Ilokposckuit ®.H. Martepuansl 1 KOMIOHEHTHI PaJHO3IEKTPOHHBIX CpPEACTB: YdyeOHOE
nocobue.- Mocksa: ['opsiuas nunus- Tenexom, 2005.-352 c. (nanuune B Oubauorexe TYCVYP - 71 5k3.).

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIE YUeOHO-METOAMYECKHE M0CO0ust

1. Paguomarepuansl U paguodIEKTPOHHBIE KOMIIOHEHTHI: Y4e0HO-METOIMYECKOe Moco0ue K
MPAKTHUYECKUM 3aHATHUAM M camocTosTenbHoil padote / O. A. louenko, M. I'. Kucrenesa - 2022. 73 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/9977.

2. I/ICCJIeIIOBaHI/Ie BBICOKOYACTOTHBIX KAaTYIICK HMHAYKTHBHOCTH! MGTOHI/I‘IeCKI/IC YKa3aHusd K
71a00paTOPHOMY 3aHATHIO TO JUCHUILUIHHAM «MaTepualoBeJeHUe U TEXHOJIOTHUS MaTepHaIOBY,
«Martepuaisl 1 KOMIOHEHTHI AJIEKTPOHHBIX CPEACTBY, «PaguoMarepuansl u patnokoMrnoHeHTs / A. E.
3apok, T. B. lunenok - 2022. 32 c. [DnexkTpoHHHH pecypc]: — Pexum npocrymna:
https://edu.tusur.ru/publications/9967.

3. UccnenoBanmne pe3nCTOPOB MOCTOSHHOTO COMPOTHBICHHS: MeToanvecKue yKazaHus K
71a00paTOPHOMY 3aHATHIO TO JUCHUILIHHAM «MaTepualoBeJeHUe U TEXHOJIOTHUS MaTepHaIOBY,
«Martepuainsl 1 KOMIOHEHTHI AJIEKTPOHHBIX CPEACTBY, «PagmoMarepuansl u painokoMrnoHeHTs / A. E.
3apok, T. B. lunenok - 2022. 27 c. [DnexkTpoHHHH pecypc]: — Pexum npocrymna:
https://edu.tusur.ru/publications/9968.
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4. ViccnenoBaHue BIMSHUS BJaru Ha MOBEPXHOCTHOE U 0OBEMHOE CONPOTUBIICHUS AUIIEKTPUKOB:
MeTtoauueckue ykaszaHus K J1abOpaTOPHOMY 3aHATUIO MO NHCUMIIMHAM «MarepuaaoBeJeHUEe U
TEXHOJIOTUSI MaTepuanoBy, «MaTepuanbl 1 KOMIIOHEHTHI JIEKTPOHHBIX CpencTB», «Pannomarepuanst u
pannokoMmoHeHTh» / M. M. CnaBaukoBa - 2022. 17 c¢. [DnexkTpoHHBIN pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/9963.

5. UccnenoBanue TeMmnepaTypHOW 3aBUCHUMOCTH 3JIEKTPUUYECKOW MPOBOAMMOCTH TBEPIBIX
OUAJIEKTPUKOB: MeToauueckue ykKa3aHUs K Ja0OpaTOpHOMY 3aHATHIO N0 JUCHUIIIUHAM
«MarepuasioBeZieHH€ U TEXHOJIOTUSI MaTeprajoBy, «MarepHralibl 1 KOMIIOHEHTBI AIEKTPOHHBIX CPEICTBY,
«Pannomarepuansl u pagnokomnoHeHTs» / O. A. Jlonenko - 2022. 15 c. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/9970.

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.

2. Ilpu noAroTOBKE K MPAKTHYECKUM 3aHATUSAM, OCYIIECTBICHUS KOHTPOJIS CAMOCTOSITEIbHOM
paboTHl U MPOBEICHUS TECTUPOBAHUS UCTIOIB3YETCs CalT https://sdo.tusur.ru/course/view.php?id=7.

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

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHash ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIbI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

VYyebnast aynuropusi: yueOHas ayJUTOpHUs JJIs IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s IPOBEACHUS
3aHATHUHA CEMHHApCKOro THUMA, MOMEUIEHHE MJisi NPOBEAECHHUSA T'PYNIOBBIX M HHAUBHIAYAIbHBIX
KOHCYJIbTAallMi, TOMEIIEHUE I MPOBEACHUSA TEKYILIErO KOHTPOJIS U MPOMEKYTOUHOM aTTECTallUu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnekr, 1. 40, 329 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpOeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- Tymba s mokinaguuka;

- MaruutHo-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;
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- PaGouee mecTo mpenogaBaress.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlabGopaTopus paguomMaTepHaloB U PaJUOKOMIIOHEHTOB: y4eOHast ayAUTOPHUS ISl IPOBEACHUS
3ansTuii 1aboparopuoro tumna; 634050, Tomckas obnacts, r. Tomck, Jlennna npocnekr, a. 40, 427 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- BonpT™meTp B7-23;

- BonpT™meTp B7-26;

- N3mepurens E8-4 - 2 wit.;

- N3mepurens E9-4;

- Tepaommetp E6-13A;

- 'mraommerp KEW 3123;

- Meraommertp uudposoii E6-22;

- Mynstumerp APPA 207;

- Hudposoii mynsTumerp APPA 103;

- Craumonapssiii usmepureinb RLC AM -3004 - 2 mr.;

- Ocminorpag RIGOL DS 1042 C;

- Hudposoii ocummnorpad DSO-3202A;

- Hudporoii ocrmnorpad GDS-806S;

- MarautHo-MapKepHas J0CKa;

- JJaboparopusiit crenn "MccnenoBanue KOHISHCATOPOB MOCTOSTHHON €MKOCTH';

- JlaGopatopuslii ctenn "VccienoBanue pe3sucTopoB MOCTOSHHOTO CONPOTUBICHH " ;

- JIaGopatopuslii ctenn "Hccnenoanue BY karymek HHAyKTUBHOCTH';

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

- JlaGopatopuslii ctern "VccnenoBanue GUIbTPYIONMX XapaKTEPUCTUK KOHIEHCATOPOB";

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

Jnst camocTOoATENbHONU paboThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJACTB
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npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOKHOCTH MPOCMOTpA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ OOYy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 BBoHas yacTh OIIK-6 3auét [Tepeuens BOIpOCOB 115t
3aueTa
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
2 IIpoBogHukoBbie Matepuansl | OIIK-6 3auér [Iepeuyens BonpocoB it
3aueTa
KonTponbHas [TpuMepHBIii IEpeUeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIbHBIX PadOT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
3 Pe3ucropsl OIIK-6 3auér [lepeuenp BonpocoB Jyist
3aueTa
3amuta otyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIPOCOB TSI 3aIIUTHI
pabote 1a00paTOPHBIX PaboOT
JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
4 usnextpuueckue matepuaisl | OIIK-6 3auér [lepeuenb BOIIPOCOB IJ1st
3auera
3amuTa otdyera o |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3AILUTHI
pabote 1a00paTOpHBIX PaboT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHU
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5 Kongencaropsl OIIK-6 3auér [lepeuenp BonpocoB Jyist
3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
6 MarautHble MaTepHuabl OIIK-6 3auér IIepeuyens BOpocoB 11t
3adera
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
7 KaTylky HHIYKTUBHOCTH OIIK-6 3auér Ilepeuens BOPOCOB ISt

3a4cTa

3ammra oT4eTa mo

[IpuMepHBIil epeyeHb

nabopaTtopHoit BOTIPOCOB JIJISI 3AIIUTHI
pabote 1a00paTOpHBIX paboT
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabota

TectupoBanue [TpumepHsbIi epedeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJbTATOB OOYyUYEHHUS 1O

JTMCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3YyJIbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH (pparMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CUCTEMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHECHHE
yYMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B 1IEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJIeJIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0aJuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpPUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Ta6muma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

| Onenka | ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Paccuurath sHepruto 3apsja, 3alaceHHOTro Ha OOKIaJKaxX KOHJIeHcaTopa eMKOCThio 47 MKD,
€CJIM HanpspKeHHe Ha 00kiIaakax paBHo 16 B. Oteer gath B Mk
1)6
2) 60
3) 600
4) 6000

2. Kak Ha3bIBaIOT TBEPJbIM AUIIEKTPUK, JUTUTEIBHO CO3JAI0IINN B OKPYKAIOIIEM IPOCTPAHCTBE
AIEKTPOCTATUYECKOE T0JIE B OTCYTCTBUU BHELIHUX MCTOYHHMKOB 3a CUET MpEeJBAPUTEIbHOMN
AIIEKTPU3ALNN WIH MOJIIPU3ALIUH.
1) cereTo3neKTpuK
2) BneKTper
3) MUPOITEKTPUK
4) Nbe303NEeKTPUK

3. IlpuHUOMN nelcTBUS pE3UCTOPOB OCHOBAH Ha:
1) ucnonb30BaHUM CBOWCTB MaTepUalOB OKa3blBaTh CONPOTHUBJIEHHUE MNPOXOAAIIEMY
AIIEKTPUYECKOMY TOKY MpPU MPUIOKEHUH K HUM PAa3HOCTH MOTEHIHAJIOB
2) crocoOHOCTH HAaKaIJIMBaTh Ha OOKJIaAKaX AJIEKTPUUYECKUH 3aps] NpU MPUIOKEHUH K HUM
Pa3HOCTH MOTEHIINAJIOB
3) BbIAENIEHUU (CENEKTUPOBAHMMU) HAa TOW MM MHOM yacToTe (MJIM B MOJIOCE HACTOT)
paZioCUrHaja OnpeieIeHHOro CIeKTpa YacToT
4) UCTONB30BaHUN CBOMCTB MaTepUaliOB MOJIIPU30BATHCS MPU MPHIOKEHUU K HUM Pa3HOCTU
MOTEHIINAJIOB

4. Omnucanne YI'O pagnoKOMIIOHEHTA cieayollee: MpsSIMOYyTrojbHUK pasmepoM 10x4 MM, BHyTpH
KOTOpPOT0 HaHECeHa OJIHa Kocasl yepTa.
1) Pesucrop momuoctsio 0,25 Bt
2) Pe3ucrop momHocTbio 0,125 BT
3) Pesuctop momuOoCcTEIO 1 BT
4) Pesuctop MomHOCTRIO 5 BT

5. Kak onpenenuTs HaYaIbHYIO MAarHUTHYIO MPOHUIIAEMOCTH (heppu- uiu heppoMarieTuka?
1) u3mMepuTh MarHUTHYIO MHIYKLIHIO B, BO3HMKAIOIYI0 B MaTepuase Ipy NpUI0KEHUN K HEMY
MIOCTOSTHHOTO MarHUTHOTO nosjist H manoil BennuuHbl, ociie 4ero onpenenuTh oTHolieHue B /
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10.

1.

12.

13.

H
2) U3MEepUTh MarHUTHYIO MHAYKIHIO B, BO3HUKaIOIIYIO B MaTepuale Mpu NIpUJI0KEHUH K HEMY
MEePEMEHHOT0 MarHUTHOTO 1oJisi H Manoil BenuuuHbl, Mocie 4ero onpeneauTs oTHoumenue H /
B
3) u3MepuTh MAarHUTHYIO UHIYKLKIO B, BOZHHMKAIOIYI0 B MaTepuase Ipu NpUIoKEeHUN K HEMY
MOCTOSITHHOTO MarHUTHOro nosist H Manoil BenuuuHel, mocie yero onpeaenutsh otHoumeHnue H /
B
4) u3MepuTh MarHUTHYIO UHAYKIHIO B, BO3HUKaIOIIYIO B MaTepuale Mpu NPUIOKEHUH K HEMY

NEePEMEHHOI0 MarHUTHOTO noJisi H Masnoil Beln4yuHbI, ocie 4ero onpeaeauTh oTHoleHue B /
H

. DIIEKTPOMPOBOTHOCTH ra3000pa3HbIX TUAIEKTPUKOB O0YCIIOBICHA JBUKECHUEM:

1) cBOOOHBIX JIEKTPOHOB MJIM HOHOB
2) HOHOB
3) cBOOOIHBIX JIEKTPOHOB
4) cBOOOIHBIX AJIEKTPOHOB U HOHOB
B kakux equnuinax B cucreme CU uzmepsieTcs 3aeKTpruieckasi IpoOBOAUMOCTh
1) Cm
2) Cmxm
3) OmMxm
4) Cm/m
JlivHy ¥ TuameTp IpOBOJHMKA YBEIMUMIIM B J1Ba pa3a. Kak u3MeHunach ero mpoBOAMMOCTh?
1) He u3MeHuIach
2) yBeIMYMIaCh B YETHIPE pa3a
3) yMeHbIIIMIIACh B IBa pas3a
4) yBenuuuiach B JBa pa3a
[Ipu u3mepennn TemrepaTypHoro Ko3gppuuueHTa yaeabHOro 3JeKTPUUEeCKOro CONPOTUBICHUS
oOpa3ua marepuajga OKa3ajloch, YTO HaOJNIOJaeTCsd yBeIMYEHHE AAHHOW BEJIUYHUHBI OT
TeMreparypsl. MaTepuany Kakoro Kjacca COOTBETCTBYET IOJIyY€HHas 3aBHCHUMOCTh?
1) mpoBOTHUK
2) TURICKTPUK
3) MoJIyTIpOBOTHUK
4) CBEpXIPOBOTHUK
Nmeercs oOpaserny matepuana aiauHod L M, uMeromuii cedenue S, M2. AKTHBHOE
anekTpudeckoe comporuBieHne R, Om. ®opmyna X = L / (S*R) mo3BosiseT onpenenuthb
HEU3BECTHYIO BEIUUUHY X:
1) yenapHyI0 31eKTPUYECKYI0 TPOBOJAUMOCTh
2) yenabHOe AIIEKTPUYECKOE COMPOTHUBIICHUE
3) 3NIEKTPUUECKYIO MPOBOIUMOCTh
4) B7eKTpUYECKOE CONIPOTUBIICHHE
Yemy paBHa JJIMHA METHOM MPOBOJIOKH B MOTKE, €CJIM U3MEPEHHOE aKTUBHOE COMPOTUBIICHUE
MoTka 20 Om, nuaMeTp MpPOBOJIOKH 2 MM, a yaenabHoe conpoTuBieHue meau 0,017 MmkOmem.
OTBET NPUBEIECH C TOYHOCTHIO OJMH 3HAK MOCJIE 3aNATON
1) 3696 m
2)7932m
3) 5392 m
4) 4784 m
Cpennuit MOZyJIb CKOPOCTH 3JIEKTPOHOB B METAJLJIE COOTBETCTBYET UX TEIJIOBOM CKOPOCTH, a
CpeHUI BEKTOP CKOPOCTH JEKTPOHOB — UX ... CKOPOCTHU
1) MrHoBeHHOM
2) dazoBoit
3) mudbdy3nonnon
4) npericdoBoit
Ha xopnyc pe3ucropa HaneceHa MapkupoBka 3MI9K. Kakue 3HaueHUS UMEIOT riIaBHbIE
rapaMmeTpbl pe3ucTopa?
1) 3,9 MOwm, 10%
2) 390 MOwm, 10%
3) 390 kOwm, 20%
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14.

15.

16.

17.

18.

19.

20.
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AN

4) 3,90 kOm, 10%

Kakue ycrpoiicTBa 1 KOMIIOHEHTHI HEOOXOIMMO UCTOIB30BaTh ISl POBEACHUSI SKCIIEPUMEHTA,
4TOOBI ONPENETUTH TEMIEPATYPHBIA KOIPPHUITUEHT COMPOTUBIICHUS?

1) [Teus, TepMOMETp, PE3UCTOP, BOITHTMET]P

2) Ileub, TepMOMETp, BOIBTMETP, AaMIIEPMETP

3) [leus, TepMOMETp, BOJIBTMETP, OMMETP
4) Ileun, Tepmometp, LCR usmepurens

Kakue ycTpoiicTBa U pacxoJHble MaTepUaabl HEOOXOAUMO HCIOIb30BATh ISl MPOBEACHUS
AKCIIEPUMEHTA, YTOOBI OIpeIeTuTh TeMiepatypy Kiopu cernerosnexkrpuka’?

1) [Teus, TepMOMETp, M3MEPUTETLHBIN KOHACHCATOP, 0Opaszen, LCR uzmepurenn

2) Ileub, TepMOpE3UCTOP, U3MEPUTEIBHBIN KOHAEHCATOP, oOpasen, LCR uzmepurens

3) Ileus, TepmMomMeTp, oOpa3zelr, BOIBTMETP, AMIIEPMETP, OMMETP
4) Ileun, TepmomeTp, obpazern, LCR usmepurens

Kakoii psan HOMHHANIOB pe3ucTOpoB OTHOCUTCS K E12

1)1.0; 1.2; 1.5; 1.8; 2.2; 2.7, 3.3;3.9; 4.7, 5.6, 6.8; 8.2
2)1.0;1.3;1.6;1.8;2.2;2.7;,3.3;3.6;4.3; 4.7, 6.2; 8.2

3)1.0; 1.1; 1.5; 1.8; 2.2; 2.4; 3.3, 3.6; 4.3; 5.1, 6.8; 9.1
4)1.0;1.2;1.5;2.0;2.2;3.6;3.9;4.3;,5.6;6.2; 7.5, 9.1

Ha xopmyc konaeHcaropa HaHeceHa MapkupoBka 151 nd. M3smepuTtenbHblid pubop mokaszan
€MKOCTh KOHJIEHCaTopa, paBHOW 156 n®. OrneHuTe NOrpemIHOCTh HOMUHAJNA JAHHOTO
KOHJIEHCaTopa.

1)3,3%

2)3,5%

3) 5,0%

3) 5,5%

Kak mpaBWIbHO MOCTPOUTH rpauK 3aBUCUMOCTU THUAJIEKTPUYECKON MPOHHUIAEMOCTHU OT
TeMnepaTypbi?

1) Anst TemnepaTypbl HCHOIB3YETCS OCh abCLMCC, ISl AUIIEKTPUUECKOM MPOHUIIAEMOCTH - OCh
opauHat. Ha ocax HeoOXoauMo yka3aTh MaciuTad v eJMHHULBI U3MEPEHHUS.

2) [Ins TemnepaTypbl UCHOJB3YETCs OCh aOCLKCC, IS AUIIEKTPUUECKOM MPOHUIIAEMOCTH - OCh
opauHat. Ha ocax HeoOXoauMo yka3aTh MaciiTad v eJMHHULBI U3MEPEHHUSL.

3) [Ans temnepaTypbl HCHOIB3YETCS OCh abcuuce, sl AUIEKTPUUECKOM MPOHUIIAEMOCTH - OCh
opauHat. Ha ocsix He00X0uMO yKa3aTh MacuiTad

4) He umeeTt 3HaueHUs, KaK BEJIMYMHBI PACIIOIIOXKHUTD IO OCAM KOOPAUHAT

[TorpenrHocTy MOAYMHSAIOTCS KAaKOMY-JIHOO0 3aKOHY U ONPEAEINISIOTCS OCHOBHBIMU YCIOBUSIMU
M3MEPEHUI

1) cucremarnueckue

2) cimydaifHbIe

3) mpomax

4) HesIBHBIE

Kak npoBonuTcs nrHeapu3aus 3KCIOHEHIIUAIbHON 3aBUCUMOCTH

1) ¢ momopko JiorapuGMUpPOBaHUS

2) ¢ IOMOIIIBIO BEIYHMCIICHHSI OOPaTHOM BEIMYHUHBI

3) c MOMOIIIBIO BHIYMCIECHUS] HHTETpajia

4) ¢ TOMOUIbI0 METOJJa HAMMEHBIIIUX KBaAPAaTOB

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

TpeboBaHUs K 3JIEKTPOHHBIM KOMIIOHEHTaM PaJHO3JIEKTPOHHOH anmapaTyphl.
Knaccudukaius pagpomarepuanoB IO OCHOBHBIM CBOICTBaM.

DneKTpOHHAas, HOHHAs U TUIIOJIbHAS NOJSPU3ALUH TUIEKTPUKOB.

[Torepu sHeprun B AudNIEKTpUKax. TaHT€HC yria IU3JIeKTpUYecKuX noteps. [Ipoboii
JIUDIIEKTPUKOB.

OcHOBHBIE CBOMCTBAa METAJNINYECKUX TPOBOJHUKOBBIX MaTEPHAIIOB.

MeTtannnueckie MarHUTHO-MATKUE U MarHUTO-TBEp/iple MaTepuaibl. OCHOBHbIE
XapaKTEPUCTUKHU.

. Pesucropsl. Knnaccuduxanms, MapkupoBKa, THIIHYHbIE KOHCTPYKIMH, YI'O, OCHOBHBIE

rapamMeTpsl, YaCTOTHBIE CBOMCTBA.
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. Konpencaropsi. Kimaccudukanusi, ocHoBHbIE TapaMmeTpbl, Y1'O, MapKupOoBKa U HOMUHAJIBI.
. Karymku uaaykruBHocTH. [IpHunHbI OTEph B KaTyIIKaX HHAYKTUBHOCTHU U CIIOCOOBI UX

yCTpaHEHHUSI.
Tpancdhopmaropsl. Kinaccudukanmsi, puznueckre 0CHOBBI (yHKIIMOHUPOBAHUS, OCHOBHBIC
napaMeTpbl U KOHCTPYKITHH.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

. VI3BECTHO 3JIEKTpUYECKOE CONPOTUBIIEHUE PE3UCTOpA IPU KOMHATHON TeMmepaTrype, ero

KOHCTPYKIUS U MaTepuaj TOKOIPOBOASILEro ciaosl. ONpeaennTb N3MEHEHUE OTHOCUTEIBHOTO
CONPOTUBIIEHUS PE3UCTOpPA NMPU HU3MEHEHUHU TEMIIEPATypbl MU YACTOThl MPUJIOKEHHOTO
HanpspkeHus. (YucneHHble HayaldbHBIE JAaHHBIE 3aJAIOTCS IPENOAABATEIIEM).

JUis IJI0CKOT0 KOHJEHcaTopa ¢ 3apaaoM Q, MMEIOIero MeTalin4eckie OOKIa KK IO b0
S, pacmonoxeHHble Ha paccTossHUU d ApYr OT Apyra M pa3[aejieHHbIE CIIOEM MaTepuana ¢
JUAJIEKTPUYECKON IIPOHUILIAEMOCTBIO €, OIIPEACIIUTD: EMKOCTD; YAEIbHYI0 €MKOCTh; Pa3HOCTh
MNOTEHIMAIOB MEXAY OOKIaIKaMM;, HANPSKEHHOCTH AJIEKTPHUUYECKOTO IO B JUIJIEKTPUKE;
SHEPIrUI0, 3allaCEHHYI B KOHAeHcaTope. (UuciaeHHble HadalbHBIE JaHHBIE 3aJal0TCS
IIPENOAABATEIIEM).

OnpenenuTs MarHUTHBIE IOTEPH B CEPJICUHUKE C 3aIaHHBIMU pa3MepaMu U3 Gpeppura 3a1aHHON
Mapku Ha yacTtore f, mpu mponyckaHUM Yepe3 HaMarHu4YuBalomryto oOMoTky Toka I. OOMoTka
cocTouT u3 N BUTKOB, TOOPOTHOCTh cepleuHHKa paBHa Q. MarHUTHYI0 IPOHUIIAEMOCTh
cepledyHuKa B34Th paBHoW WH. ([laHHbIE 175 pacyeTa 3a1ar0Tcs penogaBaTelieM. )

VY enpHOE CONPOTUBIEHNE MEJHOTO CIUIaBa, B KOTOPOM coaepxkuTcs X ar.% LHUHKA, paBHO T

MKOMXM. MeIHBIN CIJIaB ¢ HEM3BECTHBIM COJIEP)KAHUEM aTOMOB LIMHKA MMEET yAEJIbHOE
conpotusieHue r1 MmxOmxm. Ilosnaras, 4To Bce OCTAaTOUHOE CONPOTUBIIEHUE ONpPENEIACTCS
paccesHUEM Ha MPUMECHBIX aTOMax LMHKA, HAUTHU KOHLEHTPAIMI0 aTOMOB LIMHKAa B 3TOM
crutase. ([laHHbIe U1 pacyeTa 3aJal0Tcs IPENoAaBaTesieM. )

JIBa ciosi IBYXCJIOMHOIO IU3JIEKTPUKA COCTOST M3 MaTepuana M1 u matepuana M2 u umerot
tonmuHbl H1 u H2 MM, cooTBeTcTBEHHO. OTHOCHUTENBbHAS JUAIEKTPUUECKAsl IPOHULIAEMOCTh
matepuana M1 paBna E1, a matepuana M2 — E2. Onpenenure HanpsoKeHHE Ha 000UX CIOAX U
3HAYE€HUS HANpPS)KEHHOCTH MOJS B HUX, €CIHU JBYXCIOWHBIH JUIIEKTPUK (mpu
MOCJIEIOBATEIbHOM COCAMHEHUHU ClIoeB) paboTaeT moj nepeMeHHbIM HampsikeHueM U kB.
([anHble 1u1d pacueTa 3a4ar0TCs IPENOIABATEIIEM. )

9.1.4. [IpuMepHBbIii NepeyeHb BONMPOCOB /sl 3alIIUTHI J1a00PATOPHBIX padoT

OT 4ero 3aBUCUT 00BEMHOE COITPOTHBIICHUE TUAJIEKTPUKOB?

. [louemy MoryT oTIMYaTHCSI 0OBEMHOE U MOBEPXHOCTHOE COMTPOTUBIICHHUS?

KakoB MexaHH3M BJIHUSHUS Biaru Ha o0bEMHOE U MOBEPXHOCTHOE CONPOTUBIICHUS
JIUDIICKTPUKOB?

Uro Takoe yAeapHOE MOBEPXHOCTHOE COMPOTUBIICHHUE U KaK €r0 pacCunuTaTh?

[ToueMy u3MepeHne CONPOTUBIICHUS IPOU3BOAAT Ha MOCTOSHHOM HaIpsKEHUN ?

Kak uckmo4YuTh BIHMSHHE MOBEPXHOCTHBIX TOKOB Ha pPe3yJbTaThl U3MEPEHUS YIAEIbHOTO
00BEMHOTO COTTPOTHBIICHUS?

Yem oOyciioBiieHa 3JIEKTPONPOBOJHOCTh TBEPABIX AUIIEKTPUKOB? OOBACHUTE MEXaHHU3M
AIIEKTPOIPOBOIHOCTH.

KaxoBa TemmneparypHas 3aBUCUMOCTb 3JIEKTPOIPOBOHOCTU TBEPIBIX AUIIEKTPUKOB?

Uto Ha3bIBaeTCA PE3UCTOPOM?

Ha xakue Tumnsl neiasaTcs pe3ucTOPbl MOCTOSHHOTO CONPOTHUBIIEHUS MO PE3UCTUBHOMY
Marepuaiy?

Kakumu napamerpamu 1 xapakTepUCTUKaMU OI[CHUBAIOTCS CBOICTBA PE3UCTOPOB IMOCTOSHHOTO
CONPOTHUBIICHUS?

Ha xakue psipl 10 BeIMYMHE HOMUHAJIBHOTO COMTPOTUBIICHUS U JIOMyCKa JEJSATCS CTaHIapTHbIE
pe3ucTopsbi?

UTto moHuMaeTcs mojJ HOMHHAJIbHOW MOIIHOCTHIO pacCEMBAHUS PE3UCTOpPA M YEM OHa
omnpezaensierca?

Kakumu mapamerpamu orieHUBaeTCsS CTaOUILHOCTh PE3UCTOPOB?

Uto moHuMaeTcs moa TeMnepaTypHbiM Kodddunrentom uzmeHenus conpotusienus (TKC)?
OT Kakux nmapameTpoB PE3UCTOPA U B KAKOM CTEIEHU OH 3aBUCUT OT 3THX MapameTpoB?
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16. UYrto Takoe cOOCTBEHHBIC IITyMbI PE3UCTOPOB, M UeM OHU O0YCIIOBIICHBI?

17. Kaxkue cuctembl yCIOBHBIX 0003HAUYCHHUI, MAPKUPOBKH M KOJMPOBAHUS THUIIOB U MapamMeTpPOB
PE3UCTOPOB HCIIONB3YIOTCS B HACTOSIIIEE BpeMsi?

18. OcHOBHBIEC CBOWMCTBA M 00JACTH MPUMEHEHUS HETIPOBOJIOYHBIX U MPOBOJOYHBIX PE3UCTOPOB
MOCTOSTHHOTO CONPOTHUBIICHUA?

19. KakoBbI CBOMCTBA U KOHCTPYKTHBHBIE OCOOCHHOCTH PE3UCTOPOB MOCTOSHHOTO COMPOTHUBIICHUS
JUTS IOBEPXHOCTHOT'O MOHTaxa?

20. 3 kakKuX OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB COCTOUT BBICOKOYACTOTHAS KaTyIlKa
WHJIYKTUBHOCTH?

21. Ilepeuncnure TUIBI HAMOTOK M BIUSHHUE UX HA JOOPOTHOCTH, CTAOMIBHOCTh, MHIYKTUBHOCTb,
cOOCTBEHHYI0 E€MKOCTh, MaccorabapuUTHbIe MMOKa3aTelH BBICOKOYACTOTHOW KaTYIIKHU
WHJIYKTUBHOCTH?

22. KakoBa pusnyeckasi CyniHOCTh HHAYKTUBHOCTH KATYIIIKH?

23. KakuMu reoMeTpuYeCKMMHU MapamMeTpaMH M CBOMCTBAMHU MAaTEpPHATIOB OMNpeaeseTcs
WHAYKTUBHOCTb KaTyIIKHU?

24. KakoBBbI IyTH MOBBIIIEHUS JOOPOTHOCTH M CTAOMIBHOCTH MHAYKTHUBHOCTH Y BRICOKOYACTOTHOM
KaTYIIKH UHIYKTUBHOCTU U UX B3aUMOCBSI3b?

25. Ot Kakux mapaMmeTpoB KaTYIIKHA U OT KaKMX CBOMCTB MaTe€pUaloB KOHCTPYKIUM KATYIIKH B
OCHOBHOM 3aBHCHUT €€ COOCTBEHHAasi EMKOCTb.

26. U3 xakux (eppoOMarHUTHBIX MaTE€pHaAJOB H3TOTABIMBAIOTCSA CEPACYHUKH [JIi KaTyIIeK
WHIYKTUBHOCTHU U KaKOBO BIIMSIHHE CEPJACUYHHUKOB HA OCHOBHBIE ITapaMeTPhbl BHICOKOYACTOTHOM
KaTyIIKH UHIYKTUBHOCTH?

27. Jlns 4ero sKpaHUPYIOT BHICOKOYACTOTHBIE KaTYIIKH MHAYKTUBHOCTH, KAKOBO BIMSHUE UX HA
OCHOBHBIE NTapaMeTpbl KaTYUIKU U KaKOBbI TPEOOBaHUS K KAUECTBY SKPAHOB?

9.1.5. Tembl 1aG0paTOpPHBIX padoOT

. HccnenoBanue pe3ucTOpoB MOCTOSSHHOTO COIPOTUBIICHUS

HccnenoBanue BIMSHUA BJard Ha IOBEPXHOCTHOE M 0OBEMHOE CONPOTHUBIICHHS TUIICKTPUKOB
HccnenoBaHnue TeMmIepaTypHOM 3aBUCUMOCTH DJIEKTPUYECKOM INPOBOAUMOCTH TBEPABIX
JIUDJIEKTPUKOB

4. VccnenoBaHue BBICOKOYACTOTHBIX KaTyIIEK HHAYKTUBHOCTH

el S

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJpHO
oOpamaTbcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
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Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUIUINHE.

OcHOBOI 00yuYeHHsI SABISIETCS KypcC JEKIUi, YUTaeMbId TpernojaaBaTteaeM. TeopeTudeckoe
oOydeHHe MPOBOJIUTCS MO CMEIIaHHON TeXHOIOTHH. [[1s1 caMmocTosATeNbHONU paboThl U TOMOTHUTEIBHOTO
paclIMpeHus Kpyra 3HaHUM jKeIaTeIbHO UCIOIb30BaTh JIUTEPATypPy, NPUBEICHHYIO B pazaenax 7.1 - 7.3,
a TaKke HH(OPMAaLMOHHBIE CUCTEMBI, PUBEJCHHBIE B pazjaene 7.4.

JlekunoHHAass 4YacTh Kypca MOIACPKHUBAETCSA JJICKTPOHHBIM Y4eOHbIM Kypcom (DVK):
https://sdo.tusur.ru/course/view.php?id=7

OVK conaepXuT HHTEPaAKTHUBHBIC AIIEMEHTHI 1JIsi oOMeHa WH(popManmet Mex Iy mpernoiaBaTeieM u
cTyneHTaMu (KOHCYJbTHPOBAHUE, OTIpaBKa OTYETOB IO JIAOOpPAaTOpHBIM paboTam); OpraHU3alNU
B3aUMOJCHCTBUA B TpyIie (dhopym).

CamocrosiTenbHas paboTa CTy/A€HTOB MPU U3yUYEHUU JTUCLUIIMHBI IPEyCMOTPEHA B CIIEAYIOLIUX

BHaX U Ghopmax:

1) paboTa ¢ JEKIIMOHHBIM MaTepUaIOM, TOUCK U 0030p JIUTEPATYPHI U ANEKTPOHHBIX UCTOYHHKOB
nH(popManuu 1o npoodiemMe Kypca;

2) paboTa B 3JEKTPOHHOM y4eOHOM Kypce (M3ydYeHHEe TEOPETUYECKOTO MaTepuaa, BHITIOJHEHUE
WH/IMBUYaTBHBIX 33JaHUH U OIICHUBAIOIINX MEPOTIPUATHH U JP.);

3) MOuCK, aHAIH3, CTPYKTYPUPOBAHUE U TIPE3CHTAIHS HH(POPMAIIHH;

4) moaroToBKa K JIA0OpaTOPHBIM paboTam;

5) MOATOTOBKA K OIEHUBAIOIM MEPOIPHUSTHSIM.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

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

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha
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MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBAETCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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