MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

20.02.2026 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.19 Marepuanbsl 1 KOMIIOHEHTBI JJIEKTPOHHON TEXHUKU

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crenmantbHOCTh) 11.03.04 Dj1eKTpOHKMKA U HAHOAJICKTPOHUKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb DJIeKTPOHHBIE TPHUOOPHI U YCTPOICTBA
Kypc 2
Cemectp 4
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 1441 4 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 36 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB

DKk3amMeH 4 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnetmanbHOCTH) 11.03.04 DiIeKTpOHMKA M HAHOAJIEKTPOHUKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO KullP COI'JTACOBAHO E.B. MuxeeBa
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa koHcTpyupoBaHus v IpOU3BOICTBA paHoanapaTypsl

(HammMeHoBaHUe Kadeaphl)
26.01.2026 npotokoin Ne 13

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)
Okenept(sl): Jlanun Baagumup Aanrapaosuy, qupexkrop OOO "HII® Mera-Xpom"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMIJ 20.02.2026 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMIIETCHITNHU KOMIICTCHITUHN
1. OIIK-2 OIIK-2.5. 3naer 3HAHUs: 3HaeT OCHOBHBIE METO/IbI U CPEICTBA
Cnocoben OCHOBHEBIC METOJbI U MPOBEJICHUS SKCIIEPUMEHTAJIBHBIX UCCIICIOBAHUMH,
CaMOCTOSITEIIBHO |CPE/ICTBa MPOBEICHUS CHCTEMBI CTaHAAPTU3AIUN U CePTU(PUKAIUH.
MPOBOJUTH AKCIEPUMEHTAIbHbBIX YMeHuUsI:
HKCIIEPUMEHTAJIb [MCCIIEI0BAHMM, CUCTEMbl |HABBIKH:
HBIC CTaHJIapTU3ALIUH U
HCCIIEeI0OBaHUs U |cepTUdHUKAIINM.
ucnons3oBate |OIIK-2.6. YMeer 3HAHHUSA:
OCHOBHBIC BBIOMpATH CIIOCOOBI 1 yMeHusi: YMeeT BbIOUpaTh criocoObl U CpesicTBa
NPpHUEMBI CpelCTBa U3MEPEHHUN U M3MEPEHUI U TPOBOJUTH IKCIIEPUMEHTAIIbHBIC
06pa60TKI/I nu IMPOBOAUTH HUCCJICIOBAHUS.
MPEJCTABICHUSL [PKCIIEPUMEHTAJIbHBIC HABBIKH:®
MOJTYYSHHBIX HCCIICJIOBAHMSL.
JaHHBIX OIIK-2.7. Bnageer 3HAHHA:

crocobamu O6pa6OTKI/I u YMEHHUS:

MpEeJCTaBICHUS
HOJIyT-IeHHI)IX JOAHHBIX U
OLICHKH ITOIPEIIHOCTH
pe3VIILTATOB N3MEPEHU.

HaBbIKH: Bianeer cnocobamu 06paboTku
NpEaACTaBJICHUS IMOJTYYCHHBIX JaHHBIX W OLCHKH
MOTPEIIHOCTH PE3YNIbTaTOB U3MEPEHUH.

OIIK-2.1. Haxomut n
KPUTHYECKH aHAIN3UPYET
UH(OpMaLHIO,
HEOOXOAUMYIO JIJIst
pelIeHNs TOCTaBIEHHON
3a/1a4H.

3HAHUs: 3Ha€T OCHOBHBIE CBOMCTBA U
KJIaCCU(UKALIMIO paiioMaTepuaioB

yMeHusi: YMeeT No10Mpath paguoMaTeprabl s
Pa3IMYHbIX YCTPOUCTB PAIMOTEXHUKHU MO UX
CBOMCTBAM

HaBbIKH: Biazeer HaBbIKaMu aHaIM3a MaTEPUATIOB
JUISl paAMOTEXHUKH

OIIK-2.2. PaccmaTpuBaet
BO3MOYKHBIE BapUAHThI
pEIIeHUS 3a/1a4H,
OIICHUBAS UX
JIOCTOMHCTBA U
HEJIOCTATKHU.

3HAHHUA: 3HACT JIOCTOMHCTBA U HEJIOCTATKH
OCHOBHBIX paJioMaTepraIoB

yMeHusi: YMeeT IPUMEHATh MaTepHUabl B
ANIEKTPOHHBIX CPEJICTBAX C YUETOM Ha3HAYEHUS,
YCIIOBUH IKCIUTyaTalluK

HaBbIKM: Biajeetr Metonamu omnpenencHus
Pa3IUYHBIX (PU3UKO—MEXaHUIECKUX U
ANEKTPUIECKUX MApaMETPOB MaTEPHAIIOB




OIIK-2.3. ®opmynupyet
B PaMKax IIOCTaBJICHHOU
L[EJIU [TPOEKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHbIX 3a/1a4,
o0ecrneunBaroIIuX ee
JOCTHKEHHE.

3HAHUS: 3HAET B3aUMOCBS3H MEXIY COCTaBOM,
CTPYKTYPOU M KOMIUIEKCOM CBOMCTB MaTEpUAJIOB,
OIPEIEIAOINX UX IPUMEHEHHE B DJIEKTPOHHBIX
cpencTBax

yMeHHsi: YMEET ONPEACIUTh ONITUMAJIbHBIN COCTaB
paguoMaTeprasoB B 3aBUCUMOCTH OT UHCTPYKLUU U
HazHayeHus OT

HaBBIKHU: BIAJCET METOJAMU OIPEIEICHUS
pasINYHbIX (PU3UKO—MEXAHUYECKUX U
IIEKTPUYECKUX [TaPAMETPOB MATEPUAIIOB U
KOMIIOHEHTOB 3JIEKTPOHHBIX CPEICTB

OIIK-2.4. Onpenenser
0’KU/Ia€MbI€ PE3yJIbTaThl
peLIeHUs BbIACIEHHBIX
3ajay.

3HAHMSA: 3HAET XapaKTEPUCTUKHU, 00JIACTH
NPUMEHEHHS ¥ COCTaB MaTEPHAIIOB, UX BO3MOYKHBIE
MPUMEHECHHS C YY€TOM BO3CHCTBUS BHEITHEH CPEIbl
U TEXHOJIOTHYECKHUX (PaKTOPOB; KOHCTPYKTUBHBIC
0COOCHHOCTH KOMIIOHEHTOB, ITPUHIIMIT UX JICHCTBUS;
CUCTEMBI TaPaMETPOB, XapaKTCPUIYIOIIHX
pa3InYHbIC KOMIIOHEHTBI

yMeHHsi: YMeeT IPUMEHATh MaTepuabl Ipu
MPOCKTHUPOBAHUU JICKTPOHHBIX CPEJICTB C YUECTOM
HA3HAYCHUS, YCIIOBUH IKCIUTyaTalluHd, CTOUMOCTH U
TEXHOJIOTHUH M3TOTOBIICHUS M3ICIIHUS

HaBbIKH: Bnaseer meTonukamu pacuera
KOHCTPYKTHUBHBIX ITAPAMETPOB PaIHMOKOMIIOHECHTOB C
MCIIOJIb30BaHUEM IIPOTPAMMHBIX CPEICTB

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K 00s3aTenbHoi yactu OITOIN.
JucnunnuHa sBiIseTcs 00s53aTeIbHON

I[J'IH MMPOAOJIKCHU A

(dbopmupoBaHUs

3asABJICHHBIX

KOMIIETCHITUH HCO6XOI[I/IMBI 3HaHUA

NpE/IIECTBYIOMINX MPAaKTHK: YueOHas npakTuka (o3HakomurtenbHast) (OITK-2)

W3yuaemass TUCHMIUIMHA SIBJISIETCS OCHOBOW JIISl TIPOJOJDKEHHUS (OPMHPOBAHUS yKa3aHHBIX
KOMIIETEHIIMH B CIEAYIOIIMX TUCHUIUIMHAX: MeTponorusi, cTaHIapTU3alus U cepTHHUKanus
(OIIK-2); rocynapcTBeHHOM UTOroBo# artecranuu B hopme: IloaroroBka k mpoueaype 3amuThl U
3alIKTa BBITYCKHOM KBanudukamonnoi padotsl (OI1K-2)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns hopmupoBaHUS 3asBICHHBIX KOMIIETEHIIUN HCIIONB3YIOTCS METOJ0JIOTHYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOJIXOJTBI.

OCHOBHBIMHU CTPaTErHUECKUMU TEXHOJIOTHSIMHU SIBISIFOTCS: JICKIIMOHHBIC 3aHSTHS, TPAKTUYECKHUE U
nabopaTOPHBIE 3aHATHS

Ha noctwxeHune KOHKPETHBIX Iened OoOydeHHs HalpaBlIEHBI
TEXHOJIOTHH: 33aHUsI, KITACCHUECKast JIEKIIUs

IMPUMCHACMBIC TAaKTUYCCKUC

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

4 cemecTtp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie

KOMIICTCHIIN

HpOBO)IHI/IKOBLIe MaTepHuaJibl.

14

Jlexuus. dusnyeckas Npupoaa JIEKTPOIPOBOJHOCTH METAILIOB.
TemnepaTypHas 3aBUCUMOCTb YAEIBHOTO COIIPOTUBIICHHUS
METaJUIOB. BimsiHue CTPYKTYpHBIX Ae(PEKTOB Ha yJeIbHOE
COINPOTHUBIICHUE METAJUIOB. DJIEKTPONPOBOIHOCTh METAJIOB B
TOHKUX c04X. KoHTakTHas pazHoCTh noTeHuuanos, repmo-3/1C u
TepMoInapsl. MeTasuibl BBICOKOM MPOBOIMMOCTH. MeTasusl ¢
TTOBBIIICHHBIM YICJIbHBIM COIPOTUBICHUEM.

4

JlaboparopHas pabota. MccnenoBanue npoBOJHUKOBBIX
MaTepHaJIoB

3aiaHus 111 CaMOCTOSITEIIBHON pabOThI, B TOM YHCIIC BBITIOJTHCHHE
IIOATOTOBKA K OHpOC&M Ha JICKIUAX, IIOATOTOBKA K HpaKTI/I‘IGCKI/IM n
71a00paTOPHBIM paboTaM, 0(HOpPMIICHHE OTYETOB IO BBHIIOJHAECMbIM
paboram

OIIK-2

IoynmpoBOAHHKOBBIE MATEPHAJIbI

©

Jlexuus. CoOCTBEHHBIE U TPUMECHBIE TTOTYIPOBOAHUKHU, UX
SHEPreTUYECKHe auarpaMmmbl. TemmneparypHasi 3aBUCUMOCTh
MPOBOAMMOCTH MOJTYIPOBOAHUKOB. PexoMOnHaIMs HEpaBHOBECHBIX
HOCHUTEJICH 3a—psijia B OJYIPOBOJHUKAX. DIEKTPOIPOBOTHOCTh
MOJIYTIPOBOTHUKOB B CHUIBHOM 3JIeKTpHUecKoM moJie. OCHOBHBIE
CBOMCTBA repMaHus U KPEMHHUS, OCOOCHHOCTH TEXHOJIOTUHU U
obnactb npume—HeHUs. [1oTynpOBOAHUKOBBIE XUMUYECKUE
COCIMHECHHUSI.

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
MOATrOTOBKA K OMPOCAM Ha JICKIMSX, BBIOJIHEHUE TECTOBBIX
3aIaHUM,

OIIK-2

JAnrnekTpuyecKkue MaTepHuaJibl

46

Jlexuust. ITonsipuzanus, BUbI HOJISAPU3ALUH JUIEKTPUKOB.
DNEKTPONPOBOJHOCT AUAIEKTPUKOB. /I3 ~JIeKTpUUecKHe MOTepH.
[Tpo6oit nusrnextpukoB. [laccuBHble qudneKTpUKkU. OCHOBHBIE
METO/Ibl UCCIIEIOBAHUS AUAJIEKTPUKOB U ONPEETICHUs UX
IapaMeTpoB

16

JlaGopaTtopHast pabora. ccneqoBanue 3J1eKTpONPOBOTHOCTH
TBEPJABIX JTUIJICKTPUKOB

JlaGopaTtopHnast pabota. UccnenoBanue 3JIeKTpUUECKOM MPOYHOCTH
TBEPJABIX JTUIICKTPUKOB

JlaGopaTtopHnas pabota. UccnenoBanue TudIeKTpUIECKON
MIPOHUIIAEMOCTH U MIOTEPb YHEPTUU JIUIICKTPUKOB.

JlaGopaTtopHnas padota. UccnegoBanue CBONCTB CErHETOAIEKTPHUKOB

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
MOATOTOBKA K OMPOCAM Ha JIEKIIUSX, BHIITOJTHEHUE TECTOBBIX
3aJIaHUH, TIOATOTOBKA K MPAKTHIECKUM U J1a0OpaTOPHBIM paboTam,
o(opmiIEHHE OTYETOB IO BLITOIHIEMBIM padoTaM

14

OIIK-2

MarbuuTHble MaTepuajabl

13

Jlexuus. Knaccugukaiys BemecTs N0 OTHOIEHUIO K MArHUTHOMY
nosro. dusnyeckas npupona peppomaraernsma. Hamaranananme
deppomarnetuka. [Torepu sHepruu B peppomMarHeTukax.
MarHuToTBep/ble U MAarHUTOMSITKHE MaTepHalibl. DEeppUTHL.

JlaboparopHas paboTta. VccnenoBanue CBOHCTB MarHUTHBIX
MaTepHAaJIOB

OIlIK-2




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
MOATOTOBKA K OIPOCAM Ha JICKIIUSX, BHIMTOJTHEHUE TECTOBBIX
3aJIaHHUM, TTIOATOTOBKA K MPAKTHYECKUM U J1a0OpaTOPHBIM paboTam,

o opMIIEHHE OTYETOB IO BBINOIHIEMEIM paboTaMm 5
PAJIHOKOMIIOHEHTDI 26 OIIK-2
Jlekuus. ITaccuBHBIC TUCKPETHBIC KOMIIOHEHTHI. DUIIBTPHI. 8

VYcerpolicTBa 3a1€pKKU ANEKTPUUECKUX CUTHAJIOB.
Tpanchopmarops! u gpoccenu. KommyTannoHHble yCTpoicTBa U
IIEKTPUYECKUE COEAUHUTEIM.

JlaboparopHnas pabota. MccienoBaHue MOCTOSHHBIX PE3UCTOPOB 6

JlaboparopHas pabota. MccnenoBanue TUHEHHBIX TUAIEKTPUKOB 6

3agaHus U1 CAaMOCTOSITENIbHON PadOThI, B TOM YHCIIE BBHITIOJTHEHUE
HOATOTOBKA K OITPOCAaM Ha JICKIUSX, BBIMOJHEHNE TECTOBBIX
3aJJaHMii, TOATOTOBKA K MPAKTHYECKUM H Ja00paTOpHBIM padoTam,

0o(OpMJICHHE OTYETOB I10 BBIIOIHIEMBIM paboTam 6
WMuas koHTakTHAast paboTa: 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeeHNE SK3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

Jucuumiraa MaTtepuaabl 1 KOMIIOHEHTBI YJIEKTPOHHOH TEXHUKHM H3y4aeTcss o0y4yaroluMUCs
1o o0pazoBaTeIbHON Iporpamme ieKkmponHbvle npubopsl u ycmpoucmea uanpasienus 11.03.04
DJEeKTPOHUKA U HAHODJICKTPOHHUKA.

Huctunnuna wu3ydaercs B 4 cemectpe. OOmass TpyAOE€MKOCTh JTUCIHUIUIUHBI COCTABIISIET
144/4  wvacos/3.en. CamocTosTenbHas paboTa 3aKIIOYaeTCs B HM3YYCHHH TEOPETUYECKOTO
MaTepuana, Kacalollerocsi COBPEMEHHBIX METOJOB IMOJIYYEHUS MAaTepUANIOB, H0020MO8Ke K
1abopamopHuiM pabomam, oQopmieHuu omuemos no 6bINOJIHAEMbIM padOmMam, No020mMosKe K
Umoco60My KOHmMpOJtO U 9K3AMEH) .

B xonme u3ydyeHHs AUCHUIUIMHBI OCYIIECTBISIETCS TEKYIIMH KOHTposib B (opme onpocos ma
JIeKYUAX, 3auumol 1a00pAMOpHuIX padbom, GbINOIHEHUs 3A0AHULE UMO0208020 KOHMPOJA, a TaKXKe
IPOMEKYTOUHAs aTTecTalus B OPME IK3AMEHA.

Kpome 00s13aTenIbHOTO MOCEIIeHNs JEKIMOHHBIX U J1a0OpaTOPHBIX 3aHATHI TpeOyeTcst BpeMs AJis
CaMOCTOSITEIbHOW PaOOThI TIO M3YUYEHHUIO TUCIUIIIMHBI. PeKoMeHmyeTcs: mepen Kaxaou JeKInen
MIpOCMaTpUBaTh MaTepHuall NpeAblaylen Jekiuuu. [Ipoxondar U Tekyiiue ompochl Ha JIEKLHUSX,
MO3TOMY HEOOXOIUMO BCET/Ia OBITh TOTOBBIM K OTBETaM M BIIAJETh MPOUYUTAHHBIM Ha MPEIbITYITIX
JIEKIUAX MATEPHATIOM.

B nporpamMmme Kypc€a, KpoOME JICKOUOHHBIX U na60paTopHHx 3aHATUNA 3HAYUTEIBHOE BpeMA
OTBOJUTCS IJISI CAMOCTOSATCIbHOU pa6OTBI MO0 U3Y4YCHHUIO JUCHHUIIIIWHBI.

Bpems st camocrosiTennbHOM paboThl JIEIUTCS Ha BpeMsi, HEOOXOauMoe IJisi MpopaboTKU H
obopmiieHust JabopaTopHbIX pabOT, Bpems, TpeOyemoe sl pabOThl C TEOPETUUYECKUM
marepuaioM. Ha ma0opaTOpHBIX 3aHATHAX MPENoJaBaTelb BBOAUT B KypC KOHKPETHBIX
NPAaKTUYECKUX HCCIEIOBaHUN, KOHTPOJIMPYET M MOSACHSAET TEKYIIMH X0 JabopaTOpHBIX padoT,
IPOBEPSIET ClIeIaHHbIe Pa0OThI, MPUHUMAET UX 3aIIUTY U OTBEYAET Ha BOIPOCHI, a TAKXKE MOSICHSIET
METOJMYECKUE YKa3aHWs Ui BBIMIOJHEHUS Clenylomeld JadoparopHoir pabdotel. CTyaeHT
BBITOJIHSET IJIAHOBBIE JIA0OpaTOpPHBIE PA0OTHI U 3AIIUIIACT UX Ha 3aHATHUSIX, a 0QOpMIIEHHE OTUETa



N TCOPCTUUCCKAA IMOATOTOBKA K 3alIMUTC BBIHOCATCA HA CaMOCTOATCIIbHYIO pa60Ty Joma.

B xone mpoBeneHus JICKIUHA MPOBOAUTCS TEKYIIUH KOHTPOJIb 3HAHUN — BBIOOPOYHBIN TEKYITUI
OTIPOC Ha JICKIUSIX U BEIOOPOYHBIN MHUCHMEHHBIN OMPOC TIOCTIE H3YYSHUS KaXI0TO pasiena.

B pa60qel71 mporpaMme Kypca npuB€ACHbI IPUMEPHBIC YaChl, KOTOPBIC CTYACHT OOJIKEH TPATHUTH HA

M3y4YEHUE KaX0ro pasjiesa, BKIoYas ayJJMTOPHbIE U BHEAYIUTOPHbBIE (CAaMOCTOsITEIbHAsI paboTa)

4achl.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHne

YYEBHO-METOANMYECKOE

KomanuectBo
AK3EMILISIPOB MIEYATHBIX

NoNe C o W3IaHUH, UMEIOIINXCS B
o MUCOK HCTIOJIb3yEeMOIl TUTEPATYPHI GG MIOTeKe, M
AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetu MHTepHeT
YYUEBHBIE, YYHEBHO-METOIMYECKHWE U HAYYHBIE U3JIAHMA
1. |[Copoxun, Banepuii CepreeBuy. Marepuaibl U 3JIEMEHTHI 4
ANeKTpoHHOU TeXxHUKH [Tekcr| : [yueb. [uisl CTYJIEHTOB BY30B
[0 HaIpaBJICHUIO TMOATOT. OakalaBpoB, MAarucTpoB H
CIELUAJIbHOCTH 210100 "DnexTpoHuKa u
MHKPOIJICKTPOHUKA" B 2 1] T. 1 [IpoBoaHUKH,
MOJTYITPOBOTHUKH, udnekTpukn, 2006. - 439 ¢. ISBN 5-7695-
2785-4. Dx3eMmuaapsl: Bcero 4.
2. |CopokuH, Banepmii CepreeBmu. Marepuanbl W 3JIEMEHTHI 3)
351eKTpoHHON TeXHUKH [Tekcr] : [yued. 1 CTYJJeHTOB By30B
110 HAMPABJICHUIO MOATOT. U CHEIUATBHOCTU "DIEKTPOHUKA U
MUKpO3JieKTpoHUKa" : B 2 T.]. T. 2 : AKTUBHBIE IUANEKTPUKH,
MarHUTHBIE MaTEepHAJbl, SJEMEHTHl JJEKTPOHHOW TEXHHKH,
2006. - 376 ¢. ISBN 5-7695-2780-3. Dk3eMIIpbl: BCEro 5.
3. [Jleyxun, Bmamumup  HuxomaeBmu.  Marepuansl B 149 /
KOHCTPYKIIMSAX U TEXHOJOTHH 3JIeKTpoHHBIX cpeacts [Tekct]| https://portal.volgatech.net/b
: yue6. moco6ue / B. H. Jleyxun, E. B. Muxeesa. Momkap-| ooks/Leuxin,Mixeeva_-
Omna: MapI'TVY, 2009. - 163 c. ISBN 978-5-8158-0684-9. _knigal.pdf
OK3eMIUIIpEL: Bcero 149.
4. [MarepuanoBenenue. J{M3NeKTpUUECKUE MAaTEPUANIBI : METOI. 150 /
yKa3aHUS K BBIMOJNHEHHWIO J1ab. pabor mms  cryaentos| https://portal.volgatech.net/b
pamuorexH. crnenuanbHocTel / [coct. E. B. Muxeea].|ooks/Mixeeva_materialovede
Momkap-Oma: MapI'TV, 2007. - 46 c. DK3eMIUIPbI: BCEro nie_dijel.pdf
150.
5. |Muxeesa, Enena BukropoBHa. Martepuanabl U KOMIIOHEHTHI 36 /
anekTpoHHBIX cpenctB [Tekcer] : maGoparopuslil npaktukym /| https://portal.volgatech.net/b
E. B. MuxeeBa; M-Bo oOpa3oBanusi u Hayku P®, ®I'BOVY| ooks/Mixeeva_materialy ko
BITO "TloBomxk. roc. tTexuon. yH-T". Momkap-Oma: III'TY,|mponenty_jelektronnyx_sred
2014. - 163 c. ISBN 978-5-8158-1317-5. Dk3eMIUIsApHI: BCETO stv_2014.pdf
36.
6. |llerpoB, Koncrantun CrenaHoBud. Pamuomarepuainsl, 66

PaZMOKOMITOHEHTHI U 3JeKTpoHuKa [Tekcr] : [yueb. mocobue
JUTsl By30B 110 HanpaBiieHuto 654200 "Pannorexnuka"] / K. C.
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[TerpoB. Canxkt-IlerepOypr [u np.]: Ilurep, 2006. - 521 c.
ISBN 5-94723-378-9. Dx3eMruispel: Bcero 66.

Kopmununeia, Oner IlaBnoBuu. MexaHuka MaTtepualioB U
CTPYKTYp HaHO- u MukporexHuku [Tekcr] : [yue0. mocobue
JUIS CTYJIEHTOB BY30B 110 crienranbHocTu "[IpoexkTupoBanue u
TEXHOJIOTHS PaJHO3IEKTPOH. CPEACTB" HaNpaBiIeHUs MOJTOT.
"[IpoexkTrpoBaHue U TEXHOJIOTHS AIeKTpoH. cpeacts"] / O. I1.
Kopmumuuein, FO. A. Ilykeitno. M.: Akagemus, 2008. - 215
c. ISBN 978-5-7695-4093-6. DK3eMILISIPLL: BCETO 3.

Vcnexu  HAaHOMHXKEHEPUHU:  DJIEKTPOHUKA,  MaTepHUalbl,
CTPYKTYpHI [DnekTpoHHbIN pecypc| / mox pea. Jx. JoBuca,
M. Tommncona ; nep. ¢ auri. A. E. I'paxoBa, nox pen. I1. IL.
MansueBa. Mockpa: Texnochepa, 2011. - 496 c., [16] c. uB.
i c., [16] c. us. i ISBN 978-5-94836-292-2.

https://e.lanbook.com/book/8
7742

CrapoayOres, FO. H. Marauromsrkue maTepuansbl.
OHUUKIIONEINYECKUN CI0Bapb-CIPABOYHUK [DIIEKTPOHHBIN
pecypc] / Craponybues FO. H. Mocksa: Texnocdepa, 2011. -

http://e.lanbook.com/books/e
lement.php?pll_id=73006

664 c. ISBN 978-5-94836-259-5.

6.2. MatepuanbHO-TeXHUYECKas 0a3a v MporpaMMHOE o0ecrieueHue

NeNe | Aynurtopun s ipose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U IPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTalluu
1. 412 (1) ABToMaTu3.1abopatopHblii creHa asi(CrnpaBodHass — TpaBoBas
HCCIEeN0BaHUsA nuHelHsbIX |cuctema  "KoHcynbTaHT
JTUDJIEKTPUKOB (1),{ITnroc", Microsoft Office
ABromMatu3.jtaboparopHslii crena aius|Standard, Arent Dr.Web,
HCCIIEI0BAHUSA napameTpoB|Komruiek I'APAHT-
ITOCTOSTHHBIX PETUCTPOB (1),|Macrep, Kommuekt I1O

ABTOMAaTHU3Up. J1A0Op. yCTaHOBKA IS
nccaeaoBaHus MpoBoaHUKOB ¢ [I9BM
(1), ABromaTtu3up-g nal. ycTaHOBKa

J/uccieloBaHus MarHUTOMSATKUX
MaTepualoB C I[15BM (1),
ABromMaTtu3up-s  n1ab.  yCTaHOBKa
J/VICCITIEIOBAHUSI  CETHETODJIEKTPUKOB
C I[15BM (1), Kommnekt
1ab0paTopHOTO o0opynoBaHus
"DNeKTpOTEXHUYECKHE  MaTepuaisl”

(1), JTaboparopusiit crenn "M3yuenue
JU3J.IIPOHUIIAEMOCTH M JIUAJL.IIOTEPD
MB 004 (1), JlaGopatopHbIii CTeH

"N3yyeHne  IUANEKTp. NPOYHOCTH
TB.1191."MB 002 (1), JJaGopatopHsIii
CTEH]I "N3yuenue YAEIbH.OI.

conpotuBiieHnii TB. nu3i." MB 003
(1), YueOno-nabopaTopHbIif cTeHA 1O
pasneny IUCHIUTUTAH

i1 p€IICHUA OCHOBHBIX
MIOJIB30BATCIIBCKHUX 3aJa4




"DNEeKTPOTEXHUYECKUE  MaTepHaibl”
(1), Kommnekt yue6Ho# Mebenu (1)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBL P®OHJ OLEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHU, TITyOuHa yCBOEHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHE WH3Jarath MaTepuail (4eTKOCTb, I'PAaMOTHOCTh H3JIOKCHHS MaTepuaja, TOYHOCTh H
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuana);

- YMEHHE IPUMEHSTh TEOPETHYECKNE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUM.

[Ikana onleHWBaHUs MPEICTaBICHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [[Ikana
Kpurepuu onieHnBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBIier-
YPOBEHb MPOSBISIET yMEHWE JIOTUYHO €ro u3jarartb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTU B U3JIOXKCHUM  MaTrepuala,
HEJIOCTaTOYHO TMpPaBWIbHBIE (DOPMYITHPOBKH, HCIBITHIBACT
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUYECKUX 3a0aHUMN.

[IponBunyteiii  |OOyuaroniuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIIIOTHEHUS

Bricokuil ypoBenb |OOyuaromuiicss riay0oKO M MPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOpHUSA C IMPAKTUKOW, NMPU ITOM
oOyuaroluiics He  3aTpylHsSeTcs C  OTBETOM  IIpU
BUJIOM3MEHEHUH  3a/laHusl, CBOOOJHO  CIIpaBlIsieTCs €
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIaMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyeckoi
JUTEPaTypo, MNEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O0OCHOBBIBACT NPUHATHIE pEIIEHHs, CBOOOJHO BIIAJCET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHUEMAaMHU  BBINOJIHEHUS
MPAKTUYECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XO0Jia OCBOCHUS JHCIHUILTAHBI
(MOmyJIsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTHU PEUTHUHIOBOTO KOHTPOIIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW MUCHUIUIMHBI. [lOpsAIoK COCTaBIEHHS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHSI MPOLEAYpPhl OICHUBAHHWS BHUAOB JACITENRHOCTH  OOydaromuxcs,
HalpaBJIE€HHBIX HA OCBOEHWE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IO

HaAKOIMUTEJILHOW cucTeMe B Oaiiax ycTaHaBiIMBaeTcsl nojoxenueM o cucreme PUTM B ®I'BOY
BO «II'TY»



7.2. IlpoMexxyTouHast aTTeCTaIsl 00yJaronuXCst
[IpomexyTouHast aTTecTanus oOydYalOIUXCsSl HANpaBlieHA HA OIICHUBAHHUE PE3YyJbTATOB OOYUCHUS
M0 TUCIUILIMHE (MOAYJII0) U MPOBOJUTCS C UCIIOJIb30BaHKUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl TUIOBBIX KOHTPOJIBHBIX 3alaHWii W3 0a3bl (OHAA OICHOYHBIX CPEACTB IO
00pa30BaTeNIbHON NpOorpamMmme.

1
Kakune maTtepumazbl Ha3bliBaAOT 3ﬂ€KTpOTeXHVIHECKMMM?

1. —3TO cneuymasnbHble MaTepuasbl AN U3rOTOBAEHWUS SNEKTPOTEXHUYECKUX
MaLllWH, annapaTos, NpMbopoB U T. 4.

2. —3T0 06bIYHbI MaTepUanbl

3. —TO MaTepuasibl CneLmanbHOro HasHayeHun
4. —3TO 3/1IEMEHTbI 31eKTPO06OPYA0BaAHMA

2

Ha Kakue rpynnbl 4eNnATCA 31eKTPOoTeXHNYECKne MaTepmanb|?

5. —[AVN3N1EKTPUKU, NPOBOAHUKMN, N/NPOBOAHUKN, MAarHUTHblE
6. —MarH1THble NPOBOAHUKM

7. —n/NPOBOAHUKN, MarHUTHbIE

8. —MNPOBOAHWKM, AUINEKTPUKM

3

[ina yero HeobxoAMMO 3HaTb CBOMCTBA 3/IEKTPOTEXHUYECKMX MaTepManos?

9. —4T06bI CO34aBaTb 3N1EKTPOOHOPYAOBAHNA Manbix rabapnToB 1 Macchl,
HaJeXHoe B 3KcnayaTalmm

10.  —4TOObI AenaTb UX PaLMOHA/bHbIV BbIGOP

11.  —4TOObl 3HATb KaK 3TM CBOMCTBA M3MEHSAOTCA
12.  —4TOObl 3N1EKTPOYCTAHOBKN HaAeXHO paboTanu
4

YKaxute XaPaAKTEPUCTUKU INNEKTPOTEXHUYECKNX MaATEPUNAIOB


http://pandia.ru/text/category/yelektroyenergetika__yelektrotehnika/

13. —TenjoBble, mexaHn4eckume, CbVI3VIKO-XVIMVI'~IECI-(VIe, INNeKTpnyeckume

14. —MeXaHn4eckume TenaoBble

15. —a1eKTPNYeCKmne d)VI3VII-(O-XVIMM'~IeCI-(VIe
16. —MarHMUTHbIE, TENZ10BblE, SNEKTPUHECKNE
5

Kak nameHnaeTca anekTpmyeckaa NPoOYHOCTb C U3SMEHEHUEM TOILMNHbI CNOA
ANINEKTPUKa?

17.  —CYyBe/INYeHUEeM TONWMHbI AMINEKTPUKA dNEeKTPUYecKan NPoYHOCTb
yMeHbLUuaeTca

18.  —3/IeKTpMYEeCcKasa NPOYHOCTb OT TONLMHbI AUITEKTPUKA HE 3aBUCUT

19.  —CYyBe/IMYeHUEeM TONWMHbI AMINEKTPUKA dNEeKTPUYecKan NPoYHOCTb
yBe/IMYmnBaeTca

20. —W3MEHSEeTCA B Ma/sioOM AMana3oHe TemnepaTyp

6

Yneanoe QJICKTPHUICCKOC COIIPOTUBIICHUC IJICKTPOTCXHUYICCKUX MATCPHUAIIOB
3aBUCHUT OT.

21.  —OT BCEX NEPEUHUCICHHBIX XapaKTEPUCTHUK
22.  —OT iow@au oopasua MmaTeprana
23. —OT CONPOTHUBJICHUS TPOBOJHUKA

OT JUTMHBI 00pasia MatepraiaHasan/lanee

[Tepeuenb BOPOCOB AJIsI HPOBEAECHUS MPOMEKYTOUHON aTTECTALINU

24. Y10 HasbIBAOT NoAspM3aUmen AU3NEeKTPUKa?
25. Kakue Bo3gencTena NpmMBoSAT K MOABNEHUIO NONAPU3ALUNT
26. Kakasa ¢pusnyeckan sennymMHa NCNoNb3yeTca ANA XapaKTEPUCTUKN NONAPU30BAHHOIO COCTOAHMA N B

Kaknx eamHuUax ee VI3Mep‘r'|}0T?

27. Kakune Bnapl noaapumsaumm AM3NEKTPMKOB MOXKHO CYUTAaTb MFTHOBEHHbIMM, @ KAaKUe ABAAKOTCA



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

3ameaIeHHbIMK?

Kakoi n3 mexaHM3moB NoAspusaLmMm npucyL, 1tobomy ANSNeKTPUKY?

B yuem oTnuMe MexKay MOHHO-PENaKCaLMOHHOM U MOHHOM NoNApu3aunein’?
Y710 XapaKTepusyeT BpeMa penakcalmm 1 OT Kakux GakTopoB OHO 3aBUCUT?
Kakue BuAbl NOAAPU3ALMKN XapaKTEPHbI 1A ra30B?

Y710 Ha3biBalOT TOKOM abcopbumm?

KaK nameHaAeTca sToT TOK BO Bpema BO3,£I,€I\;1CTBMFI Ha AN3NEKTPUK MNOCTOAHHOIO noada, nepemeHHoOro

nona?

B KaKnx egmMHMLAX N3mMepaTca yaesibHoe 0b6bemHoe 1 yAeNnbHOE NOBEPXHOCTHOE conpoTuBaeHNE

TBEPAbIX ANINEKTPUKOB?

Kakvm 06pasom yaesnbHoe NoBepXHOCTHOE U yAeAbHOe 06 beMHOE CONPOTUB/EHNE CBA3AHbI C
CONpPOTMBAEHMEM U30AALMM MaTepuana?

Y KakoW rpynnbl AM31EKTPUKOB NOBEPXHOCTHOE COMPOTMBIIEHUE C1abo 3aBUCUT OT BAIAXKHOCTU
OKpY»Katowel cpeabl? MpuseauTe NpUMep Takoro AN31eKTPUKa.

Ha30BMTE OCHOBHbIE BUAbI AMINEKTPUYECKMX NOTEPb.
KaKolt 13 BUA0B NoTepb NpUCYLL, NI06OMY AMINEKTPUKY.

Mpu KaKoM MexaHM3Me NOTePb YAaCTOTHbIE 3aBUCUMOCTM YIra AMN3IEKTPUYECKUX NOTEPD U
aKTUBHOM MOLLHOCTN MOXHO ONuMcaTbh NapannesibHON 3KBUBA/IEHTHOM CXEMOM?

B KaKMX AM3NEKTPUKAX U NPU KaKUX YCNOBUAX BaXKHYIO POJib UIPatoT NOTEPM Ha MOHU3ALUMIO?
KaKkuve BMAbl N0NAPU3aLMM He CBA3aHbI C PEaKCaLMOHHbIMMN NOTEPAMM?

Y10 HasbIBalOT NPoboemM AN3NEKTPUKA?

B KaKnx egmMHMLAX N3MepAIOT 3/IeKTPUYECKY0 NPOYHOCTb MaTeEPUANOB M KaK ee SKCNepUMEHTaIbHO

onpeaenntb?

Moyemy yaapHaa MOHM3aLUMA MONEKY ra3a B CUIbHOM 3/1EKTPUYECKOM MNoJe NPOMU3BOAMUTCA
rNaBHbIM 06pa30M 31eKTPOHAMMU, @ HE MOHAMMU?

KaK B/iMAeT AasieHue rasa Ha ero 3/1eKTPUYECKyH NPoYHOCTL?
Yem oTnunuaetca npoboit rasa B 04HOPOAHOM U HEOAHOPOAHOM nosie?
Kakue Buabl Npobos TBepAbIX AUINEKTPUKOB CYLLECTBYIOT?

O6BACHUTE MEXaHN3M3IEKTPUYECKOTO NPOo60s TBEPAbIX AUINEKTPUKOB, B Kaknx MaTepuranax
peanusyetcs 3ToT BUA npobos?

OT KaKknx GpaKTOPOB 3aBUCUT HaNps>KeHWe TeNJI0BOro Npobos TBEPAbIX ANINEKTPUKOB?
KaKkne npuumnHbl MOTYT NPUBECTMU K 31EKTPOXMMMYECKOMY NPo60oto TBEPAbIX AMINEKTPUKOB?
YT0 Ha3bIBaAOT NPOYHOCTbIO ANINEKTPUKA?

YT0 TaKoe NAaCTUYHOCTb U 31aCTUYHOCTb AM3NEKTPUKOB? Yem OHM oTnYatoTca?

YTo Takoe TBep,CI,OCTb? Ana Kakunx ANINEKTPUKOB 3TO CBOWCTBO AABASIETCA Ba*KHbIM?



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

HazoBuTemMexaHMYECKNE XapPaKTEPUCTUKN KUOKUX OUSTEKTPUKOB?
Kakune Bna*KHOCTHbIEe CBOMCTBA ANINEKTPUKOB Bbl 3HaeTe?

Kakue TensioBble CBOMCTBA ANINEKTPUKOB Bbl 3HaeTe?

Kakue xMmunyeckune CBOMCTBA AM3/1EKTPUKOB Bbl 3HaeTe?

Kakue npmpogHble cMObl Bbl 3HaeTe?

YTO HasbIBAOT Tepmoniactamm?

Ha3oBUTE OCHOBHbIE TUMbI NOAUITUNEHOB, MPUMEHAEMbIE B PagUOTEXHUKE?
HasoBuUTe AOCTOMHCTBA M HEAOCTATKM NOAUCTUPOIA?

YTto Takoe nonuteTpadTopITUIEH?

Kakue nonspHble TepMonaacTbl Bbl 3HaeTe?
MonutpudtopxnopatuneH. Yto ato Takoe?

loe npumeHsaeTca noanBMHUAXAOPKA?

Kakue nonvamugbl n NONMMMUADI Bbl 3HaeTe?

YT1o Takoe nonmatuneHtepedrtanart?

Y10 TaKoe NonnKapboHaTbI?T4e OHU NPUMeEHALDTCA?

MonunypetaHbl U NOAMAKPWUANATLI, CBOMCTBA M 061aCTU NPUMEHEHMA.
YT1o Takoe peaKTonnacTbl?

Ha3oBUTE OCHOBHbIE CUHTETUYECKUE CMOJIbl- PEAKTOMNACTbI.

B yem cxoacTeo 1 pasnnymne sNneKTponsoNALMOHHbIX 1aKOB U KOMI'IayHLI,OB-.'> HasoBuTe OCHOBHble
TUNbl N1AaKOB U KOMNAYHA0B.

Kakue BewecTtsa MCNO/Ib3YHOTCA B Ka4yecCTBe CBA3YOWMNX KOMMOHEHTOB Npn nponssoactee VI3,£I,€I1VIﬁ
M3 KOMNO3NUUNOHHbBIX nnactmacc?

K Kakomy TUny AU3N1eKTPUKOB( NO BMAY NOAAPU3ALMKN) OTHOCAT CIOUCTbIE NAACTUKK?
MOHO i1 UCMO/I30BATb C/IOUCTbIE MNIACTMKM B AMaNa3oHe pasMoYacToT?

KaKkoW 13 cnoncTbix N1acTUKOB ABNAETCS Hannyvywnm matepmnaiom anAa U3rotosneHuUA OCHOBAHWUM
neyaTHbIX naaT ?

O6bsAcHUTE BAUSIHNE A06aBOK LWEeNOYHbIX OKCMAO0B HA INNIEKTPUHECKNE CBOWCTBA M TEXHO/IOrNYEecKue
XapPaKTEPUCTUKN CUZTUKATHbIX CTEKO/.

OxapaKTepusyiTe CTPYKTYpYy ONTUYECKOro CBETOBOAA.

B uem CX0ACTBO M OTAMYME CTEKNA OT CUTaNNA?

HasoBuTe ocHOBHble $a3bl KepammyecKkoro matepmana?

KaKkune 061acTv NnprmeHeHns BbICOKOYACTOTHOM YCTaHOBOYHOM KEPaMUKM?
YTo TaKoe KoHAEeHCAaTOpHasA Kepammuka?

KaKkue Kneu NnpMMeHsIoT B pagmoTexHuke?



84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

KaKkue cBoicTBa Mean 0bycnaBAMBaloT ee WNPOKOE NPUMEHEHUE B 3/IEKTPOHHOM TEXHUKN?
Moyemy markas meab obnagaet 601ee BbICOKOM 3/IEKTPONPOBOAHOCTLIO, YeM TBepAas meab?

KaKoBbl NpemMmyLLLEecTBa U HEAOCTAaTKM NO CPABHEHUIO C MEABIO aIFOMUHMA KaK NPOBOAHUKOBOIO
maTtepuana’?

Kakne metannnyeckue cniaBbl BbICOKOrO COMPOTUBIEHMA U AN1A KaKUX Lenei NpuMeHAIoTCA B
3/IEKTPOHHOM TEXHUKE?

Kak mapKu1pyroT cniaBbl meau : NaTyHU n 6poH3bI?

Ha3oBUTe OCHOBHbIE MaTepuasbl , NPUMEHSIEMbIE A1 KOHTAaKTOB?
HazoBuTe ocHOBHbIE NpUMNon U GALOCHI, MPUMEHSAEMbIE B PaAMOTEXHUKE ?
Y10 TaKoe cobCTBEHHbIN NOAYNPOBOAHUK? Kakumun cBolicTBamu obiagaer?
Kakue npvmecu HasbiBalOT 4OHOPHbIMM, @ KaKMe aKLEeNTOPHbIMMK?

Kak onpeaenvTb WMPUHY 3anpeLL,eHHOM 30HbI NOYNPOBOAHUKA MO TeMNepaTypHOIt 3aBUCUMOCTH
KOHUEHTPaUum Hocutenemn?

HasoBuUTe XMMUYECKME 31eMEHTbI, o6n1ajatowme CBOMCTBaMMNONYNPOBOAHNKOB
MpuseaunTe KnaccudmKaumio NoaynpPoBOAHNKOBbLIX MaTepuasnos.
YTO CAYXKUT CbipbeMm A/1A NPOU3BOACTBA repMaHUA U KPEMHUA?

Kakue npenmyuiectsa KpemHuma O6YC}'IaB/'IMBaPOT €ro npumeHeHme B Kavecrtee 6asoBoro maTtepunana
nmcr

Kakue cBoicTBa Kapbunaa KpeMHUA NO3BOAAIOT MCNO/b30BaTh ero B Npubopax sKcTpemabHowm
3NEKTPOHUKMK?

Kakue aJ'IMa3OBO,£I,06HbI€ Kpuctanannyeckme coeamHeHuA Bbl 3HaeTe?
Ha30BUTe OCHOBHbIE Xa/IbKOreHnabl , MPMMEHAEeMble B 3}1€KTpOHMI-(E?
Kakune opraHmnyeckme noaynpoBOLHMKN Bbl 3HaeTe?

Kak Knaccnoumumpyrotca MarHUTHbIE MaTepuasbl MO COCTaBY, CBOMCTBAM M TEXHUYECKOMY
Ha3Ha4YeHuo?

Kakvmu napameTpamm OnmucbiBatoT MarHUTHbIE MaTepuanbl?

YT0 TaKoe MarHUTOMSATKME U MarHUTOTBepAble MaTepuanbl?

Kakve maTepuanbl HasblBatoTca deppuTammn?

YTO CNYKUT UCXOAHBIM CbipbeM NpW NosydyeHnn pepputos?

KaKkve MarHUTOMsATKMe matepuansl Bbl 3HaeTe?

MpuBeanTe NPUMEPbI MarHUTOTBEPAbIX MaTePUaANoB U 061aCTN UX NPUMEHEHUNA?
M3 yero coCToAT MarHUTOAMINEKTPUKU U B YEM UX LOCTOUHCTBO?

YTO NOHMMAIOT NOA, NMHENHBIMU N HENNHEMHBIMM, NOCTOAHHBIMU U NEPEMEHHBIMU PE3UCTOPaMU?
Mo KakoMy NapameTpy OT/INYAOTCA NepeMeHHbIe, MOACTPOEYHbIE U NEPEMEHHbIE PeryIMpoBOYHbIe
pesuncTopbl?



111.  KaKkoBa CBA3b MeXKAY YAENbHON MOLLHOCTBIO pacceaHUA U rabapUTHbBIMKM pasmepamm pesncTopa’?
112.  Kakue oCHOBHble NapameTpbl Ppe3nCcTOPOB Bbl 3HaeTe??

113.  KaKue 13 napameTpoB pe3nCTOpPOB 3aBUCAT OT TeMMepaTypbl?

114.  Kakumu obwmmm ceoiicTBaMm 061a4atoT YyrAepoamcTble U METaNI0OOKUCHbIE Pe3NCTOPbI?

115.  Yem obbacHAeTCA oTpMLUATENbHbIA TeEMNePaTYPHbIA KO3IPPULIMEHT CONPOTUBNEHUA YINEPOANCTBIX
pesncTopos?

116. M3 KaKMX MaTepunanoB N3rOTOBAAIOT PE3NCTUBHbIE 31EMEHTbI PAa3/IMYHbIX PE3NCTOPOB?

117. HazoBuTe oCHOBHble 061aCTU NPUMEHEHUS KOHAEHCAaTOPOB B 3/IEKTPOHUKE U 3/IEKTPOTEXHUKE.
Kakumu napameTpamm 4omKHbl 061a4aTb KOHAEHCATOPbI B KaXKAOM NPUMEHEHUN?

118.  [daiite KnaccudurKauuio KOHAEHCATOPOB MO TUMY AUSJIEKTPUKA.

119. OxapaKTepusyiTe OCHOBHbIE KOHCTPYKLMN KOHAEHCATOPOB?

120.  YT1o0 TaKoe BapMKOHAbI?

121. Moyemy B UMINHAPUYECKOM KOHAEHCATOPE He YAAeTCA NOJYYMUTb BbICOKYIO YAE/bHYI0 EMKOCTb?
122. Kakune KoHAEeHCATOPbl MMEIOT NyYyLlne YaCTOTHbIE XapPaKTEPUCTUKN?

123. OnuwuTe TUNUYHbIE KOHCTPYKUMM KaTyLeK NMHAYKTUBHOCTU?

124.  [AnA 4ero npMMEHAITCA MarHUTHble CeEPAEYHMKN KaTyleK NHAYKTUBHOCTA?
125. KaK MHAYKTMBHOCTb KaTyLUKM 3aBUCUT OT YMC/1a BUTKOB?

126. Yem obbAcHAETCA Hannune cobCTBEHHOM €MKOCTU KaTyLKU MHAYKTUBHOCTU?
127.  KaKue pa3HOBUAHOCTU KaTyLleK MHAYKTUBHOCTU BaM U3BECTHbI?

128. Y10 Takoe AOOPOTHOCTb KATyLLEK MHAYKTUBHOCTM M OT YEro OHa 3aBUCUT?
129.  Kak knaccuduumpytotes TpaHchopmaTopbl?

130.  [AnAayerogenaeTtcA BO3AYLIHbIM 3a30p B cepAeUHMKe TpaHchpopmaTopa?

131.  Yto Takoe onTUManbHaA MHAYKUNA B TpaHCPopmaTope?

132.  Yrto Takoe Apoccenb U Yem OH OT/IMYaeTcs oT TpaHcdopmaTopa?



