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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa O8 DJIEKTPOTEXHUKA
O6pa3uor Anekceit HukonaeBrd, ctapiivii pernojaBareb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel 08 JJIEKTPOTEXHUKA

3aBepytomui kadeznpoii Marsees I1.B., K.T.H., foL.
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N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PAINOMATEPHAJIBI 1 PAINOKOMIIOHEHTBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crmocoOHOCTb Mpe/CTaBUTh aleKBaTHYI0 COBPeMEHHOMY YPOBHIO 3HaHWM HayyHYIO KapTUHY MHpa
Ha OCHOBe 3HaHUs1 OCHOBHBIX TIOJIOXKEHHM, 3aKOHOB U METOZI0B eCTeCTBEHHBIX HayK U MaTeMaTUKU

OIIK-2 — CrmocoOHOCTb BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTb Ipo0sieM, BO3HHUKAIOIIUX B XOfe
rpo¢eCcCUOHaNbHON [1esITe/IbHOCTH, U MPUMEHATh COOTBETCTBYIOLMN (PH3MKO-MaTeMaTUyeCKuil anmnapar /s
vx (hopManv3alyy, aHaav3a U PUHATHS pelleHus

OIIK-3 — CrocoOHOCTb K JIOTHYeCKOMY MBIIIIEHHIO, 00O0O0IIeHNI0, MPOTHO3UPOBAHHUIO, IT0CTAaHOBKE
HCCIIejoBaTeNbCKUX 33/@ad M BBIOODY TIyTeld WX [OCTW)KEHWs, OCBOeHMI0 paboTel Ha COBpeMeHHOM
W3MepUTeNIbHOM, [JUarHOCTUYeCKOM W TeXHOJIOTHUeCKOM 000pyJOBaHWH, WCTIONB3YeMOM [ijisi  PeLIeHHs
pas3MMYHBIX HAy4YHO-TeXHUYEeCKHX 3ajad B 007acTW PpajiM03/1eKTPOHHON TeXHWKHM W HMH(OPMalMOHHO-
KOMMYHMKAL[MOHHbIX TeXHOJIOT Uil

OIIK-6 — crocoOHOCTb YYWUTHIBaTH CYLIECTBYIOL[HE W TIePCIIEKTUBHBIE TEXHOJIOTMU TPOU3BO/CTBA
paJ1o03/1eKTPOHHOM anraparypbl [P BbIINOJHEHUH HAyYHO-HUCC/Ie/|0BaTe/IbCKON U ONBITHO-KOHCTPYKTOPCKUX
pabor

@DOpPMUPOBAHHIO KOMITETEHIUH CTYXKUT JIOCT)KEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

- 0cO0eHHOCTH (DM3NUECKUX SIB/IEHUHN B 3/IEKTPOpajioMaTepraax;

- MMTapaMeTphl ¥ XapaKTepUCTUKU PaJUOKOMITOHEHTOB;

- OCHOBBI TEXHOJIOTUM KOHCTPYKLIMOHHBIX MaTepHasoB.;;

YMeHuUsi:

- BblOMpaTh MarepWajbl Ha OCHOBe aHalWM3a WX CBOWCTB [ii KOHKPETHOTO TIPUMEHEeHHUs! B
PaZii031eKTPOHHBIX YCTPOICTBaX;

- moAbupaTk 10 CIIPaBOYHBIM MaTeprasiaM PaZMOKOMITOHEHTHI ZIJIsl 3/IEKTPOHHBIX YCTPOMCTB.;;

HaBbIKU:

00paboTKK pe3y/bTaToB 3KCIEePUMEHTA/TBHBIX UCCIEe0BAaHUH pa[MOMaTepHAoB U PaIMOKOMITOHEHTOB
C UCIT0JTb30BAHNEM CTAaHZAPTHBIX TIAKeTOB IMPUK/IaHBIX TTPOTPaMM..
OIIK-2

3HAHUA:

- OCHOBHBIX ()M3MUeCKUX SIBJIEHUH 1 3aKOHOB /IEKTPOTEXHUKHM U UX MaTeMaThyecKoe OMM1CaHue;

- TUTIOBBIX CTaHZAPTHBIX MTPUOOPOB YCTPOMCTB, aNnrapaToB, MPOrPaMMHBIX CPEJICTB, UCIO/Ib3yeMBIX MTPU
SKCTIepUMEeHTabHbIX UCC/IeIOBAHMUSX.

YMeHuUsi:
- BBUIB/ISITH (PU3MYECKYI0 CYLIHOCTb SIBJIEHWM M TPOLIECCOB B yCTPOMCTBAaX pa3M4yHOM (hri3ndecKoit
MIPUPOJBI U - - PACCUUTHIBATE PEXKUMBI PabOTHI 37EKTPOTEXHMUECKUX YCTAHOBOK pa3lMYHOrO Ha3HaueHWs,

OTIpeZieNIITh COCTaB OOOpYZOBaHWS W €ro mapaMeTphbl, CXeMbl 3JeKTPOTEXHUUECKUX OOBEKTOB BBITIOHSITD
TIPUMEHUTETbHO K HUM TPOCThIe TeXHUUeCKHe pacuéThl;

- TPOBOJIUTH SKCTIIEPUMEHTHI TO 3aIaHHBIM METO/UKaM C TIOC/Ieyromieid 06paboTKol W aHalIu30M
pe3y/IbTaToB B 00/1ACTH 3/1EKTPOTEXHUKHU. ;

HABbIKU:

- aHanm3a (PY3MYeCcKrX SBeHUN B 27IeKTPUYECKUX yCTPOMCTBaX, 00beKTaxX v CUCTeMaXx;

- paboThI ¢ IpUboOpamMu M YCTaHOBKAMM /ISl SKCTIePUMEHTA/TbHBIX WCCIe/JOBaHUIM;

- UCII0/Tb30BaHMUsl MPUK/IAJHBIX TIPOTPaMM W CPeZiCTBaMU aBTOMAaTU3UPOBAHHOTO TIPOEKTUPOBAHUS TIPH
pellleHNU WH)KeHEePHBIX 3a/lau 110 3/IeKTPOTeXHUKE. .
OIIK-3

3HAHUSA:

-001111e CBeJieHus1 O CTPOEHHWH MaTepUaroB;

- o0mue cBefieHHsI O TIOYIIPOBOJAHUKOBBIX, TMPOBOJHUKOBBIX, AUIEKTPUUECKUX M MArHUTHBIX
Marepuasnax v U3enusx;

-cBeZieHUsi 00 37IEKTPOMOHTAXKHBIX U3/IENHSIX;

-Ha3HaueHre, BUJbI M CBOMCTBA MaTepyasoB.;

YMEHUsL:

- BbIOMpaTh MaTepWajgbl Ha OCHOBE aHalW3a WX CBOUCTB [jii KOHKDETHOTO TIPUMEHEHWs B
PafiIn031eKTPOHHBIX YCTPOICTBaX;

- moAbupaTk 10 CIIPaBOYHBIM MaTeprasiaM PaZMOKOMITOHEHTHI /IS 3/IEKTPOHHBIX yCTPOMCTB;

HaBbIKU:

T10J/Tb30BaHUS

- MO/Ie/ISIMU TIaCCUBHBIX PaJIMOKOMITOHEHTOB, UCTIONb3YeMbIX B PaZIMOTEXHUKE;

4



- MeTO/|aM{ pacyéTa OCHOBHBIX XapaKTePUCTHK MTAaCCUBHBIX PaJlMOKOMIIOHEHTOB;

- METOZ0/I0THeN MCII0/Ib30BaHMs arlapaTyphl [/ U3MepeHus paJuoTeXHUYeCKUX Lierek,

cofiep>KalliX MacCUBHbIe PaJIOKOMIIOHEHTHI;

- THUIOBBIMUA TIDOTPAMMHBIMH Cpe/ICTBAMH /il aBTOMAaTH3alL[ii TIPOEKTUPOBAaHUS W MOJeUPOBaHUs
MaCCHBHBIX PaZi03/1eKTPOHHBIX Pa/JMOKOMIIOHEHTOB;

- MeTozilaM{, HeoOX0JMMBIMHU /151 BEIOOpa 3/1eMeHTHOM 06a3bl M1 KOHCTPYKTOPCKHUX pereHHi

€ y4éToM TpeOOBaHUH yCTOMUUBOCTH K BO3/IEHCTBHIO OKPY>KAOIIEH CPeibl, 3/IeKTPOMAarHUTHOU

COBMECTHMOCTH U TEXHOJIOTUYHOCTH;

- CTaTUCTUYeCKUMH METOJjaMM aHa/lr3a ¥ MeToJaMy ONTUMU3aliM1 NTaCCUBHBIX PaZJMOKOMIIOHEHTOB. .
OIIK-6

3HAHUA:

COBPEMEHHOI0 COCTOSIHME pa3BUTUSI OTpAacIM CBSI3M, HayKW U TeXHUKU [ NpodeCcCUOHAIBHOIO
caMopasBUTHsI, CaMOpeasIU3aliii ¥ CaMOCOBEpIIeHCTBOBaHUSL.;

YMeHusi:

CaMoCTOSITeNIbHO ~ cOOWpaTb, CHUCTeMaTW3UpOBaTb, AaHA/JM3UPOBaTh M TIPAMOTHO HCIIO/b30BaTh
VHpOPMALMI0 W3 Hal/IeHHbIX TeOpeTUYeCKWX HCTOYHWKOB, B TOM UHCJe CIPaBOYHMKOB U CTAaHAAPTOB;
cobuparh ¥ CHCTeMaTW3WPOBATh TPAaKTUYeCKUW Marepvas; JIOTUYHO M TPAMOTHO HW3/aratb COOCTBEHHBIE
YMO3aK/It0ueH sl U BbIBOJBL.;

HABbIKU:

TIpYMeHeHUsI

- TUTIOBBIX TPOTPAMMHBIX CPeACTB /i/IsI aBTOMAaTH3aL[iy MTPOEKTHPOBAHUS U MOZe/TMPOBaHMs TTaCCUBHBIX
PaZi0371eKTPOHHBIX PaIMOKOMIIOHEHTOB;

- METOJOB BbIOOpa 37eMEeHTHOM 0a3bl M KOHCTPYKTOPCKMX pelLIeHHd ¢ yuéToM TpeboBaHUiA
YCTOWUMBOCTU K BO3/[eHCTBHIO OKPY>KaroIllel Cpe/ibl, 3/IeKTPOMarHUTHOM

COBMECTHMOCTH U TeXHOJIOTHYHOCTH;

- CTaTUCTUYECKMX METOZ0B aHa/lr3a U MeTOJ,0B ONTUMH3aLM TAaCCUBHBIX PaJJMOKOMIIOHEHTOB.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa PAITMOMATEPUAJIBI 1 PAIMOKOMIIOHEHTDBI sBnsieTcst JUCLUIVIMHON
o0s13aTe/IbHOM yacTH 6;10Ka 1 MporpamMMbl IOATOTOBKY 110 HarpasieHuto 11.05.01 Paduo3snekmpoHHble
cucmembl U KOMNIEKChbl.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, TH®OPMAIIMOHHBIE TEXHOJ/IOI'U U ITPOI'PAMMUWPOBAHUE, ®U3UKA,
MATEPUAJIOBEJEHUWE U TEXHOJ/IOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB.

Cojiep>kaHue AUCIUIIIMHBL SB/sieTCsl 0CHOBOM st ocBoeHus aucimiyivdH: BBIYUCJ/IMTE/TbHBIE
YCTPOUCTBA W CHMCTEMBI, KOMIBIOTEPHBIE TEXHOJ/IOTWHM, 3JIEKTPOHHBIE U
MUKPOJJIEKTPOHHBIE ITPUBOPH], JJIEKTPOTEXHUKA U JJIEKTPOHUKA.

[TpesBapUTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

¢ OIIK-1 — CnocobeH npe/iCTaBUTh afieKBaTHYH) COBPEMEHHOMY YPOBHIO 3HAHWH HayuHYIO KapTUHY
MUpa Ha OCHOBe 3HaHUsI OCHOBHBIX I10/I0)KEHUH, 3aKOHOB 1 MeTO/IOB eCTeCTBEHHBIX HayK 1 MaTeMaTUKU

e OIIK-2 — CriocobeH BBISIBJISATH €CTeCTBEHHOHAYUHYIO CYIIIHOCTb IIPo6/ieM, BO3HHUKAIOIUX B XO7ie
NpoQ)eCCUOHAIBLHOM [1eSITeNIbHOCTH, Y IPUMEHSTh COOTBETCTBYIOLMN (DM3UKO-MaTeMaTUyeCcKUi arrapar
JU1s1 MX popMas3aLyy, aHaIu3a U PUHSATHS PeLIeHus

¢ OIIK-3 — Crnioco6eH K JIOTHUeCKOMY MBILIEHH0, 000011eHHI0, TPOrHO3UPOBaHMIO, TIOCTAHOBKE
WCCIIeJoBaTeIbCKUX 3a/lau ¥ BBIOODY TMyTel WX AOCTWKeHHs], 0CBOeHHI0 paboTkl Ha COBpeMeHHOM
M3MepHUTeTbHOM, JUarHOCTUUECKOM U TeXHOJIOTMYeCKOM 000py0BaHUH, UCTI0/Ib3yeMOM [JIs pelleHHs!
Pa3MUYHBIX HAyUYHO-TEXHUYECKUX 3a/au B 00/1aCTH Paiv03/1eKTPOHHOMN TeXHUKH U NH(OPMaLIOHHO-
KOMMYHHKAL[MOHHBIX TeXHOJIOTHU

¢ OIIK-7 — CniocobeH MOHUMATh TIPUHIUIIBI pab0Thl COBPEMEHHBIX MH(POPMAILIMOHHBIX TEXHOJIOTHN U
WCTO/b30BaTh X JJIs pelleHrs 3aZa4 podeCCUOHANbHON [fesTeTbHOCTH

¢ OIIK-8 — Crnioco6eH UCIOMb30BaTh COBpEMeHHbIe ITPOrPaMMHbIE ¥ MHCTPYMeHTa/IbHbIe CPeZiCTBa
KOMIIbIOTEPHOI'0 MO/Ie/IMPOBaHUS /i/1s1 PellleHus] pa3/IMuHbIX UCC/le[,0BaTe/IbCKUX U NPO(eCcCHOHANIbHbIX
3a/a4

¢ OIIK-9 — CniocobeH pa3pabarbiBaTh a/TOPUTMbI M KOMITbIOTEPHBIE TPOTPAMMBbI, IPUTOHbIE /ISt
MPaKTU4YeCKOro NMpUMeHEeHUs



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. OcHOBHBIe NOHATHSA U onpejeneHus. OCHOBHbIE
2 3 TIOHATHSA U OIIpe/ie/ieHus. MeTOAOI'lOl"I/lﬂ TOCTPOeHus 8 2 2 0 6 10 10 10 10
AucLuIuiHbl. CTpoeHue BellleCTBa. 30HHAsI TEOPHUsI TBEPAOrO
Testa. Knaccugukaryst 3/eKTpopa/iioMarepraos.
Pa3spen 2. ITpoBoaHuKOBBIe MaTepuabl. Kinaccudukaryst.
2 3 XapakTepucTUKU. MarepHasibl BBICOKOH MPOBOAUMOCTH. 18 6 3 3 12 20 20 20 20
Marepuarbl BBICOKOrO CONPOTHB/IeHHs. MaTepuarbl
CrenrasbHOro Ha3HaYeHMs.
Paspen 3. ITo/1ynpoBoHMKOBBIe MaTepHasbl. CBOWCTBa U
) 3 XxapaktepucTuku. [IpoBoguMocTb. DddeKThl B a4 12 4 8 e 20 20 20 20
nonynpoBogHuKax. [Tomyuenue. [Tpoctbie 1 GuHApHBIE
T10/TyTIPOBOAHUKH. [IpriMeHeHue.
Pa3pen 4. iluanekTpuyeckue Marepuanel. CBolicTa 1
2 3 XapaKTepUCTUKH. TlaccrBHBIE U aKTUBHbIE JAW3NIeKTPUKH. 19 7 4 3 12 25 25 25 25
MarepuaJibl KBAaHTOBO# 9/71IEKTPOHMKH U C ONITUYECKUMU
sdekTamu. DKCIUTyaTalMOHHBIE CBOMCTBA JU3/IEKTPHKOB.
Paspen 5. MaruuTHble MaTepuasibl. OCHOBHbIE CBOICTBA.
Anmsorpornus. [lomensl. ['nctepesuc. [Torepu sHepruu.
2 3 MarHuToCTpUKLHs. BinsiHYe TennoBoi 1 MexaHuuecKoi 19 7 4 3 12 25 25 25 25
o6pabotku Ha cBoiicTBa. [TpuMeHeHne. MarHUTOMSITKHe
Marepuasbl. MarHUTOTBep/jble MaTepHarbl.
Bcero 3a 3 cemecTp 108 34 17 17 74 100 100 100 100
Bcero no AucHMIIMHE 108 34 17 17 74 100 100 100 100
3.2. JTabopaTopHbIii NPAKTUKYM
Ne | Homep u HaMMeHOBaHHUe pa3jesia Oo0mnewm, ayp.
Tema naﬁopaTopHoro NpaKTUKyMa
n/n AUCLHHUII/IUHBI yacoB
1 Pazpen 2. TIpoBogHUKOBEBIE WccnenoBanue 371eKTpUYeCKUX CBOUCTB 3
MaTepHraJibl. TMMPOBOJHMKOBBIX MaTepHajioB
2 1.MccnefoBaHue CBOMCTB TEPMOPE3HCTOPOB 2
3 |Pa3sgen 3. ITo/yrpoOBOJHUKOBbIE 2.MccnefoBaHue CBOKMCTB BapUCTOPOB 2
4  [MarepHa’bl. 3.MccnenoBanue CBOMCTB (hOTOPE3HCTOPOB 2
5 [Tpuem nmabopaTopHBIX paboT 2
Paszpen 4. Insanexrpuyeckue .
6 NccnenoBanvie CBOUCTB CETHETO3IEKTPUKOB 3
MaTepHraJibl.
WccnenoBaHue CBOUCTB (heppOMarHUTHBIX
7 |Pa3gen 5. MarHuTHble MaTepualsbl. A (bepp 3
MaTepura/ioB
Bcero 3a 3 cemectp 17
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Homep u
Ne HavMMeHOBaHUe Oo0nemMm,
Copep)xaHue yueGHOro 3afaHus
n/n pa3fena 4acoB
AUCITUIT/THHBI
Pazgen 1. OcHOBHBIE
I/I3yqa}0Tc;1 1 TIOBTOPSAOTCA OCHOBHbBIE TTOHATHUA MaTepHa/ioBeleHU 110
1 |noHsATHA U 6
CTPOEHMIO BeleCTBAd.
orpejiejeHud.
) MBy‘—IBETCH KJIaCCI/I(i)I/IKaL[I/IH, CBOﬁCTBa, IapaMeTphI BCeEX )
MPOBOAHMKOBBIX MaTepPHaioB.
Pazgen 2.
I/IBYIJEHI/IE T€OpeTHYECKOIro MaTepHaJsia 1o uccjieJoBaHHUIO
3  |IIpoBoAHUKOBEIE o 6
SJIGKTPUYECKHNX CBOMCTB IPOBOAHWUKOBLIX MaT€pHAJIOB.
MaTepHraJibl. "
4 FpElMOTHI:Ie PacCyeThl, BEIBOABI U TIDABUJIBHOE OCl)OpMJIeHI/Ie TaGJ’II/IL[ n 4
Fpaq)I/IKOB 110 HpO,E[Ef[ElHHOﬁ pa60Te.
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Pasgen 3.

[TonynpoBOSHUKOBbIE
MaTepuaJbl.

V3yueHrie TeOpeTHYECKOr0 MaTepHasa 1o NCCIeZ0BaHHUIO CBOMCTB
TepPMOpPEe3UCTOPOB, BApUCTOPOB U (HOTOPE3UCTOPOB.

N3yuaeTcs knaccudukariusi, CBOMCTBA U MapaMeTphl
TOTYTIPOBO/JTHUKOBBIX MaTe€PHaJIOB.

12

12

I'pamMOTHBIE pacuéThl, BBIBOALI M MPaBUIbHOE 0opmiieHre TabsHL] U
rpadHKOB 10 TIPo/ie/IaHHOM paboTe.

Pazgen 4.

10

[Jusnexkrpuueckue
Marepuallbl.

N3yuaetcs knaccrudukaiiyisi, CBONCTBA U MapaMeTphl JUIeKTPUUeCKUX
MaTepuasoB. JeKTPOH30JISLMOHHbIe MaTepyasbl. KoHjeHcaTopHble
MaTepuasbl. AKTUBHBIE TU/IEKTPUKH.

I'paMOTHBIE PACUEThI, BBIBO/IbI H MPABU/IbHOE O opMIeHHe TabuL] U
rpadHUKOB 10 TIPo/ie/IaHHOM paboTe.

I/IBY‘JEHI/IE T€OpeTUYECKOIro MaTepuaJsia 1o uccjieJoBaHHUIO CBOICTB
CEerHeTO3/IEKTPUKOB.

11

Pazpen 5.

12

13

MarHuTtHbIe
Marepuarsbl.

I/I3y‘—laETCH KJIaCCI/ICl)I/IKaL[I/IH, CBOMCTBA U TapaMeTpPbl MATHUTHBIX
MaTepHraJioB. HaMaFHH‘II/IBaHI/Ie, rnepeMarnnyvBaHue,
pasMarinurMBaHre€ MarHUTHBIX MaTepHaJioB.

I'paMOTHBIE pacUéThI, BBIBOABI ¥ TIPAaBUIbHOE OopMIeHHe Tab/uL U
rpadMKoB TI0 TIpOfie/laHHoM paboTe.

V3yyeHue TeopeTHUECKOTO MaTepHasa o UCCIeA0BaHMIO CBOMCTB
(heppOMarHUTHBIX MaTepUasoB.

Bcero 3a 3 cemectp
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4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP

HEJAE/IN CEMECTPA

3 4

5 6 7 8 910 11 12/13|14 15

16| 17

3 JIP

JIP

Ortu. 1o JIP,

JIP, OTu. o JIP, OTu. o OrTu. o
ap TP JIP| AP TP JIP TP

[P|3au.

e UArHOCTUYECKas paboTa;

YcnoBHbIe 0003HAUEHUS:

TP — nuarHocThyeckasi pabora;
Ortu. no JIP — otuet 1o JIP;

JIP — naboparopHas pabora;

3d4. — 3ay4erT.

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTYIEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:

e otuet 1o JIP;
e naboparopHas pabora.

HpOME)KYTO‘lHaH dTTecTalus IIPpOBOAUTCA B ¢)opMax:
® 34dyeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . MUKpO- 1 HAaHOTeXHOJIOTUU B 371eKTpoHuKe. Hamvuuk: W3n-s8o KBI'Y, 2011, s51. pec.
2. . Dnekrpopaavomarepuanel. CII6.BT'TY "BOEHMEX" um. [. ®. Ycrunora, 2012, 311. pec.
3. B. M. IIpotueHko. . PaguomMatepuasisl 1 paguokommnoHeHTsl. CI16. BT TY "BOEHMEX" um. /1. @.

Ycrunosa, 2011, 165 3k3.
4. B. M. IIpoTueHKo. . PagromaTepuassl U paarokommnoHeHTsl. CI16. 5T TY "BOEHMEX" um. 1I. ®.
YcruHoBa, 2011, 351. pec.
. I. A. TarapnukoBa, E. B. KopoTkos, A. C. JIommikuii. . OnekrpopagroMarepuabl. CI16.BI'TY
"BOEHMEX" um. . ®. Yctunosa, 2000, 80 3ks.
6. C. A. T'yces, A. H. O6pa3ioB. . dnekrpopaguoMareprasibl U KoMmroHeHTsl. CI16.BT'TY "BOEHMEX"
uMm. [I. ®. YcrruHoga, 2016, 126 3k3.
7. FO. M. ITsatun, A. M. YepHsasckas, P. A. Biagumupckuii. . Marepuasbl B IpHOOPOCTPOEHUH U
aBToMatuke. M.: MaiwvHocTpoeHnue, 1982, 5 5k3.

ul

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:

1. . HaHocTpyKTypHI B 21eKTpoHrKe 1 ¢oToHMKe. M.: Texnocdepa, 2010, 2 3k3.
2. K. C. TTerpos. . Pagriomarepuasbl, pa[MOKOMITIOHEHTHI U 31eKTpoHuKa. CII6.: TTurtep, 2003, 1 3k3.

5.3. Ilepuoguueckue u3gaHus:
1. PagnorexHuka — X XI Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/book — 3BC Jlans;.
CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. 'nTepakTyBHas fOCKa.

6.2. JlaGopaTopHbIe 3aHATHUA:

. BonsTmetp B7-22;

. T'eneparop I'3-123;

. Ocuunnorpad C1-4856;

. Uctounuk niutanust TEC-14;

. I'eneparop I'3-109;

. [Tpu6op I1-301/2;

. IIpoekTop;

. IHTepakTHBHAas [0CKa;

. Crenp a1 naboparopHbeIX pabot "Paguomarepyarbl U paJHOKOMITOHEHThI".

CONOOTUTEA WN -

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PAJVIOMATEPUAJIbI 1 PAIMOKOMIIOHEHTBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminna  PAAZUOMATEPHUAJIBI WU PAJUOKOMIIOHEHTHBI siBnseTcs  AUCLIATIMHOM
o0sA3aTe/IbHONH 4YacTH O/1oKa 1 mporpamMMbl TOATOTOBKM MO HarpaeieHuto 11.05.01 PaduosneKmpoHHble
cucmembl U Komnjiekchbl. [duciuruiiHa peanu3yeTcss Ha ¢akynbrete O EcrtectBeHHOHayuHbli BI'TY
"BOEHMEX" um. [].®. YcruroBa kadenpoit O8 SJIEKTPOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 crioco6HOCTb Npe/CTaBUTh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHHMM HAay4HYIO KapTHHY MHpa Ha
OCHOBe 3HaHHsI OCHOBHBIX I10JIOKEHHU!, 3aKOHOB M MeTO/IOB eCTeCTBeHHBIX HayK U MaTeMaTHKY;
OTIK-2 crmocoOHOCTh BBISBISATH €CTECTBEHHOHAYUHYIO CYIIHOCTh TIpo0JeM, BO3HUKAWIIUX B  Xofie
npodecCUOHANBLHON AesaTeIbHOCTH, U TPUMEHSITb COOTBETCTBYHOLMN (PU3UKO-MaTeMaTHyeCKWil ammapar Ajist
Yx (popManu3alyy, aHanu3a v IpUHATHS pelleHus;
OIIK-3 crnocoOHOCTb K JIOTUYeCKOMY —MBIIIeHW0, 0000IeHn0, TPOTHO3UPOBAHMIO, TIOCTAaHOBKE
WCCre/loBaTeIbCKUX  337lad M BBIOOPY MyTel MX [JOCTWDKEHHs, OCBOEHHIO paboThl Ha COBpPeMEHHOM
W3MepUTeIbHOM, [MarHOCTUYeCKOM U TEeXHOJIOTMUeCKOM OO0OpY/|OBaHHH, WCIIONb3yeMOM [JIsi DeIleHust
Pa3/MUHBIX HAy4YHO-TEXHWYECKHWX 3a7au B 00/7acTH pafiO3/7eKTPOHHOW TeXHUKM M MH(OpPMaLOHHO-
KOMMYHHKAaL[MOHHBIX TeXHOJIOTH;
OIIK-6 crocobHOCTE YUYMTHIBaTb CYIIECTBYIOIIME M  TIepPCIIeKTUBHbIE TEXHOJIOTMU  TIPOM3BOACTBA
Pa/IM0371eKTPOHHON amnraparyphbl MPU BLIMOJIHEHUM HayUHO-MCC/Iel0BaTeNbCKOM M OMBITHO-KOHCTPYKTOPCKUX
pabor.

Copep>xaHve AUCLUIUVIMHBI OXBaThiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MarepuajaMy, UCIONb3yeMbIMU B
3/IeKTPOTEXHUKe, paJiuOTeXHUKe W 37eKTpoHuKe. HomeHKnarypa, amekTpodusnueckue CBOWMCTBA, METObI
MOy YeHHs, XapaKTePUCTUKH U 00/1aCTh MX TIPUMEeHeHus], KJlacCU(UKALUs 1 MapKUPOBKa.

[MporpamMmMoii AUCLMIIIMHBI TIPeJyCMOTPEHBI C/leAiyIoliie BUABI KOHTPOJIS:

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e oTuet 1o JIP;
e jaboparopHas pabora.

HpOME)KYTO‘-IHaH dTTeCTalud NMpoOBOAUTCA B (bopMax:
e 34UeT.

OO6m1as  TPyJI0EMKOCTh OCBOEHHUsSI JUCHMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUIJIHHEL
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHdTysA (17 4.), maboparopHbiii pakTukyM (17 4.), camocrosTenbHas pabora
cTypeHTa (74 a).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
PAJJMOMATEPUAJIbI 1 PAIIMOKOMIIOHEHTBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Paspen 1. OcHoBHBIe IOHATHSA U ONIpe/ie/IeHH .

B. M. IIpotueHko. . Paguomarepuanel 1
paarokomiioHeHTwl: CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2011
(1)

B. M. IIporuenko. . Paguomarepuasl u
paguokomronenTsl: CI16.BI'TY
N3yuaroTcs v NOBTOPSIIOTCH OCHOBHbIE TTOHATHS "BOEHMEX" um. I. ®. YctuHoga, 2011

MaTepura/ioBe/ileHus 110 CTPOEHHIO BelljeCTBa. @8]

. MUKpO- 1 HAHOTeXHO/IOTHUH B
anektpoHuke: Hansuuk: 3a-so KBIY,
2011 (Bce)

. dnekrpopazguomarepuasnsl: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2012
&)

Wrtoro no pa3geny 1 6
Paspen 2. IlpoBogHUKOBBIE MaTepHaJbl.

. Dnekrpopaauomarepuassl; CI16. BT TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2012
N3yuaetcs knaccrudukaiiysi, CBOMCTBA, TapaMeTpPhI (Bce)

BCeX MTPOBOJHUKOBBIX MaTepHUasioB. K. C. Tletpos. . Pagnomarepuarsl,
PaZiOKOMITOHEHTHI U 3neKTpoHuKa: CII6.:
[Mutep, 2003 (Bce)

B. M. IIpotuenko. . Paguomarepuansl U
paarokoMiioHeHTwl: CI16. BT TY

M3yueHne TeopeTHUeCKoro Marepuana rno "BOEHMEX" um. [I. @. Ycrutosa, 2011
WCCJIelOBaHUIO /1eKTPUUECKHX CBOMCTB (Bce) 6

MIPOBOJHUKOBLIX MaTepHaJIoB. B. M. [IpotueHko. . Paguomarepuarel 1
pagrokomiioHeHTwl; CI16. BT TY

"BOEHMEX" um. [I. ®@. YctuHoBa, 2011
(2-3)

FO. M. ITstun, A. M. YepHsiBckas, P. A.
Bnagumupckuii. . Marepuarisl B
MpUOOPOCTPOEHUU U aBTOMAaTHKe: M.:

MammmHocTpoenue, 1982 (Bce) 4
C. A.Tyces, A. H. O6pa31ios. .
DJeKTpopajroMaTepyabl U
kommoHenTel: CI16.BT'TY "BOEHMEX"
M. []. @. YeruHosa, 2016 (1)

Wtoro no pazneny 2 12
Pazgen 3. IlosrynpoBogHUKOBBIE MaTepHasbl.

l
12 22377

I'pamoTHBIE pacuéThl, BEIBObI 1 TPAaBU/IBHOE
odhopmiieHre Tabaui] ¥ rpaUKoOB TI0 TIPOfieTaHHON
pabore.




V3yueHrie TeOpeTHUECKOT0 MaTepHasa 1o
WCCITe/I0BaHUIO CBOWICTB TEPMOPE3HCTOPOB,
BapHCTOPOB U (hOTOPE3UCTOPOB.

W3yuaetcs kinaccudukarys, CBOHACTBa U

. HaHOCTpYKTYpBI B 371EKTPOHUKE U
¢oronuke: M.: TexHocdepa, 2010 (Bce)
B. M. IIportueHko. . Paguomarepuanel 1

paguokomiioHeHTwl; CI16. BT TY

12

rmapameTphbl TOYTIPOBOAHUKOBbIX MaTepuanos. | BOEHMEX" nm. ¢(£[3-)CD- Yerunosa, 2011 12
I'pamMoTHBIE pPacuéThl, BLIBOZBI M IPABUTIEHOE C. A. T'yces, A. H. OGpasos. .
odopmiienre TabmL ¥ TpaUKOB TIO TIPOZIeTaHHOM OnexTpopajroMaTepHabl 1 8
pa6ore. kommoHeHThl: CT16. BT TY "BOEHMEX"
uM. []. @. YctuHoBa, 2016 (2-4)
Wroro no pasgeny 3 32
Paszpen 4. IlusneKTrpudecKkue Marepyaisbl.
B. M. IIpotueHko. . Paguomarepuansl 1
W3yuaeTcs knaccudyKarys, CBORCTBA U paguokommonenTsl: CI16.5I'TY
rapameTphl JU3/IeKTPUYeCKMX MaTepHaroB. "BOEHMEX" nm. []. ®@. YctrHOBa, 2011
DJIEKTPOU30/ISIIUOHHBIE MaTepraJlbl. 4) 4
KoHzieHcaTopHbIe MaTtepyasibl. AKTUBHEIE . Onekrpopaguromarepuanst: CI16.5I'TY
[IM3/IEKTPUKH. "BOEHMEX" um. I. ®. YcTuHoBa, 2012
(Bce)
B. M. IIpotuenko. . Paguomarepuansl u
['paMOTHbIe PaCcUEThI, BBIBO/[bI U ITPABUTBHOE pagrokomnonenTsl: CI16.5I'TY
odopmienre Tabmul] 1 rpadukos 1o npogenanHoii| 'BOEHMEX" um. [I. ®. YctuHosa, 2011 4
pa6orTe. 4)
C. A.Tyces, A. H. O6pa31ios. .
N3yueHne TeopeTrueCKOro MaTepHaria 1o INEKTPOPAAUOMATEPHAIbI
WCC/IeIOBAaHUIO CBOMCTB CETHETO3TEKTPUKOB KommonenTst: CI16.5I'TY "BOEHMEX" 4
’ uMm. [1. ®. Ycrunosa, 2016 (5)
Wrtoro no pa3peny 4 12
Pa3gen 5. MaruutHble MarepHabl.
I'. A. TarapHukoBa, E. b. KopoTtkos, A. C.
. Jlomuukui. . SneKTpopajyoMarepHarbl:
I/I3y1-IaETCH KJIaCCI/I(bI/IKaLII/IH, CBOUCTBA U CII6.BI'TY "BOEHMEX" um. 'Z[ D.
rapaMeTphbl MarHUTHBIX MaTePHUAJIOB. Ycrunosa, 2000 (Bce) 4
HamarHnuuvBaHue, TiepeMarHuuriBaHue, FO. M. Tsimun, A. M. Uephsisckas, P. A.
pa3MarHUUMBaHWE MarHUTHBIX MaTepUasoB. Bia/IMUpCKHiA. . MaTepiabl B
MpUOOPOCTPOEHHUU U aBTOMAaTHKe: M.:
MammHoctpoenue, 1982 (Bce)
K. C. ITetpos. . Paguomarepuarisl,
I'pamMoTHBIe PaCU€TEI, BBIBO/EI U NPAaBU/IBHOE PaZIMOKOMITOHEHTHI U 3ieKTpoHuKa: CII6.:
odopmenye Tabaui| ¥ rpadHKOB I10 IPO/[eIaHHON ITutep, 2003 (BCe) 4
pabore. B. M. [IporueHko. . Paguomareprasl u
paarokomiioHeHTsl: CI16. BT TY
"BOEHMEX" um. []. ®@. YctunoBa, 2011
N3yuenue TeOPeTHIeCKOTo Marepuara 1o C. A. Tyces, PES%{ O6pastioB. .
WCCJIeIOBAaHUIO CBOUCTB (heppOMarHUTHBIX D/IeKTPOpaIMOMaTepPUATBI 1 4
Marepuasos. komrionenTel: CI16.BT'TY "BOEHMEX"
vMm. [1. ®. Ycrunosa, 2016 (6)
Wroro no pa3geny 5 12
13 22377




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PAJJMOMATEPUAJIbI 1 PAIIMOKOMITIOHEHTBI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
¢ jyabopaTopHasi paboTa;

e otueT 1o JIP;

e 3aueT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

JIaGopaTopHas pabora

Jonyck K BbIo/iHeHH0 JIP MpoMcXoAUT NPy yCJIOBUM HA/MWUKWS Y CTYyZleHTa [ledyaTHOM BepCcuu
THUTY/IBHOTO JIUCTA OTYeTa I10 1abopaTopHoii paboTe 1 1oc/ie IPOBEPKH MOATOTOB/IEHHOCTH K BHITTOJTHEHUIO
paboTHI TI0 3aZlaHHOM TeMaTHKe B JopMe TeCTUPOBaHHs. TeCT COCTOMUT U3 5 BONPOCOB U BBIZAETCS Ha 3aHSITHH.
Bpewms Ha otBeT — 10 MuUHYT. Kakziblii BOIIpOC OL|eHMBAeTCs 10 KpUTepHio «I1paBU/IBHO - HeMPaBUILHOY.
Pe3ynbTaT TeCTUPOBAHUS OLIEHUBAETCS 10 5 OabHOM crcTeMe:
* 2 1 3 NPaBWIbHBIX OTBETOB — Min, 3, 6asia;
* 4 MpaBU/IbHBIX OTBeTa — 4 Oasna;
* 5 MpaBU/ILHBIX OTBETOB — Max, 5, 6asioB.

OTuet no JIP

OrtueT o 1abopaTopHoi paboTe mpeACTaBiseTcs B popMare, IIpeyCMOTPEHHOM I111a0/I0OHOM OTYEeTa 10
naboparopHo#i paboTe. 3alUTa OTYeTa MPOXoAUT B (hOpMe /I0K/IaZia CTY/IeHTa TI0 BBITIOIHEHHOW paboTe
OTBETOB Ha BOMPOCKI TPETo/jaBaTe/is.
B ciiyuae ecsii oopmieHHe oTUeTa U MOBE/IEHHE CTY/ieHTa BO BPeMsI 3alI[UThl COOTBETCTBYIOT YKa3aHHBIM
TpebOBaHUAM, CTYZEHT MOyJYaeT MaKCUMa/IbHOEe KOJTMUeCTBO OasiioB.
OCHOBaHUSIMU /TSI CHYPKEHUS OL{eHKU SIBJISTFOTCS:
* HeOpEXXHOE BBITIO/THEHHE,;
* HU3KOe KaueCTBO rpaduueckoro mMarepuasna (HeBepHbIi BbIOODP MaciTaba uepTeskeid, OTCYTCTBUe yYKa3aHUsI
e/TUHUL] N3MEPEHUs Ha rpaduKax);
OTuet He MOXKET OBITh TIPUHAT U MOJJIEXXUT Z0paboTKe B Cyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3fiesioB,;
* OTCYTCTBUSI HEODXOIUMOr0 rpauueCKoro MaTepuara;
* HEKOPPEKTHOM 00pabOoTKY pe3y/IbTaTOB U3MePEeHHH.
ITo pe3ynbTaTaM BCEX BBITIOTHEHHBIX JTA00PAaTOPHBIX PadOT CTABUTCS UTOTOBAs OI[eHKaA M0 MATHOAITLHON
CHUCTeMe.
Orienka umm 6astbl 3a 1JabOpaTOpHYO paboTy MPOCTAB/SIOTCS COTVIACHO TEXHOIOTMUECKOM KapTe

3auer

ComiacHO TeXHOJIOTMYeCKOM KapTe IO 3aBepIIeHHIO JIEKLMOHHOTIO Kypca CTYZIeHTbI, BBITIO/THUBIINE U
3alUTHBIIME BCe abopaTopHble paboThl M TPOIIIe/IHe YCIeIHO TP AUarHocThyeckye pabotsl B "Moodl",
MOyYaroT OLEeHKY "3auTeHo".
Ecnu cTygeHT He BLITIOTHUI Bce TpeOOBaHUSI COTIAaCHO TeXHOIOTHYeCKOH KapTe, TO C LieJIbI0 KOHTPOJISt 3HAHUH,
TI0JIyYeHHBIX CTy[eHTaMu [1PX U3y4eHUH JUCLIUILIVHEI B 3 CeMeCcTpe IIPOBOAUTCS 3aueT. Bo BpeMs IIpoBefieHust
3a4eTa CTYZIeHTY BBIJAIOTCA 2 BOIIPOCa 110 U3y4eHHbIM TeMaM. CTy[ieHT OTBeuaeT Ha HUX MACbMEHHO WX
YCTHO.
"3auTeH0": OTBETHI CTY/I€HTOB, IT0KA3aBIIMX 3HaHHEe OCHOBHOTO y4eOHOTro MaTeprana B 00beme, HeoOX0qMOM
[J1s1 fabHeiel yueOrl ¥ B TipefiCTOsILel paboTe, CIIPaB/ISIOIIMXCS C BBINIOTHEHUEM 3a/jaHuH,
TpeJyCMOTPEeHHBIX POrPaMMOM, HO JOMYCTUBILKM TOTPEIIHOCTY B OTBETE Ha 3aueTe U MPH BbIIOJTHEHUH
OTYEeTOB I10 MPAKTHUECKUM 1 /1Tab0paTOPHBIM 3aHSITHSIM, He HOCSAIIIYE PUHLANHAILHOTO XapaKTepa, Koraa
yCTaHOBJIEHO, UTO CTYZieHT 06s1a/jaeT HeoOX0JMMBIMH 3HAHUSIMH [IJ151 TTOC/IeAYIOIIero yCTpaHeH!s YKa3aHHbIX
MOTPeIIHOCTeN 110/, PyKOBOZACTBOM Ipernojasaresist/
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" He 3auTeHO": OTBETHI CTy/leHTaM, 0OHAPY>KUBIIIMM MPO0OebI B 3HAHUSAX OCHOBHOTO YUeOHOTO MaTepuara,
JIOMYCKAIOIUM TIPUHLMITHA/IbHBIE OLIMOKK B BLITTOJTHEHHUH MPeyCMOTPEeHHBIX [TPOrpaMMOi OTYETOB T10
MIPaKTUUECKUM U J1abOpaTOPHBIM 3aHATHSIM. TaKol OLIeHKH 3aC/Ty>KUBAIOT OTBETHI CTY/I€HTOB, HOCSIIHe
HeCUCTeMaTU3UPOBaHHbIN, OTPLIBOYHBIN, TOBEPXHOCTHBIN XapakTep, KOrJa CTY/IeHT He TIOHMMaeT CylllecTBa

H3J1araemMbIX UM BOIIPOCOB.
Ec/iu CTyieHT BBINOIHWI BCe TpeGoBaHHUs COIIACHO TEXHOIOIMUECKOH KapTe, TO eMy CTaBUTCS "'3auTeH0"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
3aHATHA B w E
KOHTaKTHOM % g = g %
. oo BB E3 2
0 = HaunmeHnoBaHnue o 5 q:at E o é &)
4 8 pasjesioB u = ’E g2 2 g =ge)
E = AMaKTHUYECKUX QO | o s | E E, =i é 2 E 8
8 e [[HHMII A E = e E é 5 a S =
&) E a 4 5] \8 5 g
BR8P 7 a2 -
c F X 2 X 2 =
= = = = = =
o e o o o
Pa3pen 1. OcHoBHBIE TMaGoparopsas
2 3 |moHATHA K 8 2 2 0 6 10 | 10 | 10 | 10
pabora
onpe/eneHus.
Pazpgen 2. JIaboparopHast
2 3 |IIpoBOJHHKOBBIE 18 6 3 3 12 20 | 20 | 20 | 20 pabora,
MarepHaisbl. Ortuer no JIP
Pazpgen 3. JIaboparopHast
2 3 |IHonynpoBoagHukoBbie| 44 | 12 4 8 32 20 | 20 | 20 | 20 pabora,
MarepHaisbl. Ortuer no JIP
Paspen 4. JTabopaTopHasi
2 3 |dus/ieKTpuyecKue 19 7 4 3 12 | 25 | 25 | 25 | 25 pabora,
MarepHaisbl. Ortuer no JIP
Pazpgen 5. JIaboparopHast
2 3 |MarHuTHbIe 19 7 4 3 12 25 | 25 | 25 | 25 pabora,
MarepHaisbl. Ortuer no JIP
Bcero 3a 3 cemecTp 108 | 34 | 17 | 17 74 | 100 | 100 | 100 | 100
Bcero nmo auciuuinHe 108 | 34 | 17 17 74 | 100 | 100 | 100 | 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2

Ne 3
Ne 4

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:
... -9TO IU3EeKTPUKH, KOTOPbIE MOTYT JJIUTEIHHO COXPAHSAThH COCTOSTHHE TIOJISIPU3aL{fn

BelijecTBa CKaukoM W3MeHSIIOIIME TP OX/IaXKJ€HHH CBOe COTIPOTHBJIEHHE /10
0 gBigroTCA ...

Io arperaTHOMY COCTOSIHMIO paZiiOMaTepHuasbl Je/IsTCs:

... MaTepuaJibl JIETKO MepeMarHUUUBAOTCS B OTHOCUTE/BHO C/1a0bIX MOJIAX, 00/1a4ar0T
BLICOKMM 3Haue€HHEeM OTHOCHUTE/TbHOM MarHUTHOM TIPOHUI[AeMOCTU 1 Masioi
KO3PLIUTUBHOU CUJIOMN.

UTO MPOUCXOAUT C KOIPLIUTUBHON CUJION TTPU YMEHbBIIeHUH TO/ILUHbBI TUVIEHKU U3
(heppoMarHUTHBIX MaTepraiioB MeHee 10 MKM?

Uro Takoe "Touka Heens" ?

Kakue Marepuasibl OT/TMUAIOTCS OO/BIION e bHOM 3/1eKTPOITPOBOHOCTERIO, g, U
WCTIONb3yeTCsl B yCTPOUCTBAX B BU/Ie TIPOBO/IOB, IITIMH, KOHTAKTHBIX 3JIEMEHTOB?
[TpoBop kpyrnoro ceueHusi umeet JauHy L=3.14 m,

nmuametp d=0.2 MM, conipotuBieHre R=1.7 OMm. OnipefieIUTh yAebHOEe COMPOTHBIeHUE
MaTepuasa 4 U3 Kakoro Merasa OH U3rOTOBJIEH.

Kaxkoii 13 mareprasioB UMeeT HauOOJbIITYIO POBOAUMOCTE?

B kakom ycrpoiicTBe ucnosnb3ytoT 3¢dekt Xonna?

Bonpocbl 3akpbimo2o muna:

Kakue q13neKTpuKy OTHOCSATCS K K/IaCCy aKTUBHBIX (BCe IPaBUW/IbHbIE YTBEPIKAEHUs)?

1. C oueHb BBICOKUM Y/e/bHBIM COTIPOTUBIEHUEM

2. C BOCCTaHABIMBAaEMbIM 3JIEKTPUUECKHM ITpoO0eM

3. [Monsipu3saiysi CUILHO 3aBUCUT OT BHEIITHUX yCJIOBUM

4, [wusnekTpuueckasi IpOHULIAEMOCTDb 3aBUCUT OT TeMITIePaTyphbl

5. Y KOTOpBIX yZenbHOe TIOBEPXHOCTHOE COTPOTHB/IEHHE PABHO 00BEMHOMY
COTIPOTHBJIEHUIO

Kakoti ©3 mepeunc/ieHHBIX JU3/IEKTPUKOB 00/1a/laeT CaMOU BBICOKOH XUMUUECKOM
CTOUKOCTBIO?

Bribepute ofyH OTBET:
1.  MukaHUT

2.  Cwurann

3.  ®eHomnacT

4.  dropomact

5. Ymsrpadapdop
Kakuie u3 Ha3BaHHBIX MaTePUAIOB OTHOCATCS K K/IACCy CeTHEeTO3/IeKTPUKOB

1 Turanar bapust

2. HuoGar nutust

3. LIupkoHaT-TUTaHaT CBUHLa
4. ITonurerpadTopsTUieH

5. Cer”eroBa coOJb
Ot Kakux (aKTOPOB 3aBUCUT TaHTEHC yI/ia JUIIeKTPUUeCKUX TTOTephb?
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Ne 7

Ne 9

1 T'abapuTHBIE pa3Mephl M3IEKTPUKA

2. HanpskeHHOCTb 371eKTpUYeCKOro oISt
3. HacToTa nepernosspu3aluu

4. Temneparypa

5. BnaxxHocth

6. KoH1ieHTpauys npumecei
7151 U3TOTOB/IEHUsI HarpeBaTe/IbHbIX 3/IeMEeHTOB IIPUMEeHSIOTCS:

1. Menb

2. KpeMHHUH
3. HUXPOM
4. xeneso

5.xpomasb
CBoboziHast SHepreTHyeckas 30Ha 3TO

1.  3oHa, I7ie HU MPU KaKUX YCIOBUSIX HE MOXKET OBbITh HOCUTE/IEH 3aps/ioB
2. 30Ha pacrioyioyKeHus1 HeCBsI3aHHBIX HOCUTeNel 3apsifia
3. COBOKYITHOCTb YPOBHEH, OTIpeZiesISTFOIIX BaJIeHTHOCTD BellleCcTBa

YpoBHHU C 3ampelijeHHbIM 3HEePTeTHUeCKUM COCTOSTHUEM 3/IeEKTPOHOB

JTOT Marepras UCTIONB3YOT B 3IeKTPOHHOW TeXHUKe KaK OCHOBA [Ijisl U3TOTOBIEHUS
OOJIBIIMX MHTETrPa/IbHBIX MUKpOCcxeM. O0/1ajaeT 3al[UTHOM OKUCHOH MJIEHKOM, KOTOpast
SIBJISIETCS] OHOBPEMEHHO XOPOIINM [TU3IEKTPUKOM U 3all[UTON OT arpeCCUBHBIX CPE/I.
Brarogaps 9Tol rieHKe Co3/jaHa T/IaHapHasi TEXHOJIOTHS, TIPelyCMaTpUBaroIIas
W3rOTOBJIEHHE B €IMHOM TEXHOIOTHUECKOM IUKJIe OJJMHAKOBBIX MOJTYTIPOBOJHUKOBBIX
371eMeHTOB OOJIBILION CEepUH.

1. cepebpo

2. KpeMHU

3. tedyioH

repMaHmi
[TpuMecHBIe aTOMBI B TTOYTIPOBOJHUKE, OOYC/IOB/TUBAIOIIE TTPOBOAUMOCTE N-THITA

1. aToMbI, BaJIEeHTHOCTb KOTOPBIX MEHbLLIE, UeM Y OCHOBHOIO BelleCTBa
2. aTOMBbI, BaJIEHTHOCTh KOTOPBIX 00JIbIlIe, YeM Y OCHOBHOTO BellleCTBa
3. IOHOPBI

4. aK1[enTopbl

dTOMBI, Ba/IEHTHOCTE KOTOPBIX TdKafd ke, KdK Yy OCHOBHOI'O BelljeCTBa
Yro orpejesisdeT TOK B IIOJTYTIPOBOAHUKAX C P-tunom HpOBO,ELI/IMOCTI/I?:

1. IToABWXKHOCTB 3/IEKTPOHOB B 30HE ITPOBOLVMOCTH
2. IToABWKHOCTD ABIPOK Ha NIPUMECHBIX YPOBHSIX

3. KOHLIEHTpalus ABIPDOK B BaJIeHTHOM 30HE
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OIIK-2

Ne 10

Ne 1
Ne 2

Ne 3
No 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

5. KOHIIeHTpalys ABIPOK B 30HE TIPOBOAUMOCTH

6.11IMpUHA 3aripelleHHOM 30HbI.
YKa)KuTe IJlaBHOe IOCTOMHCTBO COOTBETCTBYIOIIlee YKa3aHHbLIM MOTYTIPOBOAHUKAM

1. BbICOKasA pabouast TemriepaTtypa
2. ObICTpOZIEHCTBIE
3. pacrpocTpaHeHre B 3eMHOi Kope

4. yHUKa/IbHbIA Hab0p (PU3UKO-XMMUYeCKHUX CBOWCTB, TPUMeHsIeMBIX TIPH CO37IaHUN
MHKPOCXeM

5. ocobast sHEepreTUYeCKas JUarpamMmma, CriocobcTByolast Bo30y>KaeHuro KoebaHui
BBICOKOH 4aCTOThI

A- apcenuf ramis
b- xapbu KpemHust
B- kpemuuit

I'- aHTUMOHUZ UHAVIS
- KpeMHMIA

Bonpocbl omkpbimoz2o muna:

[/ KaKuX Lieriel UCTI0/Ib3YIOTCS TPOBOJHUKOBBIE MaTepHasbl

CriocoOHOCTh META/UIOB U CIUIABOB MPOBOUTH 3/I€KTPUUECKUH TOK MO/ AeHCTBHEM
BHEIIIHeT0 3/71eKTPUUeCKOro MoJis 3710 ...

Yro Takoe cBOOOgHAST IHEPreTHUECKast 30Ha?

Kakue npoBogsiiye 3/1eKTpuuecKuii TOK MaTepyabl XUJKUM ITPOBOAHUKAM

Kakue BelljecTBa Ha3bIBatOTCA I0JIYIIPOBOAHUKAMU?

Ot Kakux ¢$aKTOPOB 3aBUCUT TaHTeHC yT/ia JU3JIEKTPUYeCKUX TIOTeph?

... SIBJIIETCSI OCHOBHOM XUMUUeCKasl CBSI3bI0 B M3/IEKTPUKAX

CnoucThId M1acTUK Ha OyMa)kHOM OCHOBe 3TO ...

Marepuanel, UMeIOLIHe Y3KYO MeT/IH0 TUCTepe3rca, TPUMeHseMble [/l U3TOTOBIEHUS
Cep/lIeYHUKOB TPaHC(HOPMATOPOB U 37IeKTPUUECKUX MalllMH TlepeMeHHOr0 TOKa
Ha3bIBaOTCA ...

HazoBuTe 0CHOBHbBIE XapaKTePUCTUKH MarHUTOTBEP/bIX MaTepHaioB
Bonpocb! 3akpbimozo muna:
Kakue 13 nepeuniC/ieHHBIX YTBEP)KJEHHH SIB/SIFOTCS TPABUIbHBIMU ?

1. ®epputhl 06/1aa0T BLICOKOM TemriepaTypoii Touku Kiopu
2. ANbHYIKO UCIIO/b3YeTCs [J1s1 U3TOTOB/IeHUSI TIOCTOSIHHBIX MarHUTOB

3. Komorb - 310 TiacTuuecky AeopMypyeMblil MaTepualt /ijisi U3rOTOB/IeHHs
MarHUTHBIX JIeHT

4. U3 CyTriepMaJ/iyiod U3roTaB/IMBalOT MarHUTHBIE SKDAHbI

MarepuaJibl C TIepeMarHIUMBaHUEM B CJIa0BIX MOJISIX Ha3bIBAIOT MAarHUTOTBEP/IBIMU
HesepHbiM 7151 hepprMarHeTUkoB ((peppyTOB) SIB/ISIETCS YTBEPIKAEHUE ...

19



Ne 3

Ne 4

Ne 5

1. OTO0 M3roTaBIMBaeMsbIe MO KepaMHIIECKOP’I TeXHOJIOTMU HeMeTa//InyeCKHue
CoeMHeHUA OKHCH >KeJjie3a C OKCUaMH1 APYTUX MeTaJlJIOB.

2. lMer0T IOMEHHYIO0 CTPYKTYPY TIPY TeMIlepaTypax Hike Touku Heens.
3. Ix aTOMbI U/ MOHBI 00pa3yoT CIIOHTAHHO HaMarHUUEHHbIE /10 TIpefiesia JI0MEHBI,
4. MarHuTHbIE MOMEHTHI OTZIe/TbHBIX TTOAPEIIETOK aHTUIIapasl/ie/TbHbI.

5. O6maaoT MalbIM ye/IbHbIM 3/IEKTPUUECKUM
YcraHoBUTe COOTBETCTBUE

1. anbHUKO

2. cyriepmasiion

3. MarHUTOJU3€KTPUKHU
4. iepMeH/IrOp

5.KoMOJIb

A- HCIIOJIB3YETCA A1 U3TOTOBJ/IEHUA ITOCTOAHHBIX MAal'HUTOB
b- HCIOJIb3YeTCH AJI U3TOTOBJI€EHUA MATHUTHBIX SKPDaHOB
B- vmeroT HauMeHbIIMe TMOTepHU Ha BUXPEBbI€ TOKH

I'- umeet HaI/I6OJII:I_L[yI-O WHAYKUWIO HACBIIEeHUA

[1- ncnonb3yeTcsd Npy U3rOTOB/IEHMM POTOPOB THCTEPe3NCHBIX JIBUTaTeseit
Kakwue matepuasbl 00/1a/jat0T IepeurcIeHHbIMEA CBOMCTBaMU

1. IA3NEeKTPUKU.
2. TIOMYTIPOBOJHUKHU
3. dheppomMarHeTHKU

4. IpOBOJHUKYU

A- MarepuaJibl, B KOTOPBIX 3JIEKTPOIPOBOIHOCTD CYIIIECTBEHHO 3aBUCUT OT BHEIITHUX
(hakTopoB

b- MaTepI/Ia]'IBI, CBOMCTBA KOTOPBLIX OIpeae/atoTCA Ha/IMuneM AJ0OMEeHOB

B- MaTepuansl ¢ yfenbHOW 3/1eKTpUUeCKOl MPOBOAUMOCTBEO TpeBbliatoeid 10%*5 Cm/
M

I'- BewjecTBa C yenbHbIM 3/1eKTpUUeCKHMM COMPOTHB/IeHHeM MpeBbiiiatoiymM 100

MOwm*m
ITo kakuM TapameTpaM OLIeHMBAeTCsl KaueCTBO U30JISILIMOHHBIX TU3/IEKTPUKOB?

1. Beicokas AusieKTprueckast IPOHULIAeMOCThb

2. Huskast fuasieKTpryeckast MpOHULIaeMOCTb
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Ne 6

Ne 9

3. HM3KUM TaHTeHC yIvia oTepb
4. BBICOKOE yZle/IbHOe COTIPOTHBIIeHUe
5. BBICOKMI1 TaHTeHC yIia moTepb

Huskoe ynenpHOe COMIPOTHUB/IEHNE
BribepuTe 0CHOBHBIE [JOCTOMHCTBA MOYTIPOBOJHUKOBLIX MaTepHasioB:

1. CTabWILHOCTB CBOWCTB B Pa3/IMUHbBIX YCJIOBUSX IKCILTyaTal[uH
2. Bricokas azaresusi 10 OTHOILIEHUIO K IIPOBOJAHUKAM

3. HernocpezicTBeHHOe TIpeoOpa3oBaHye TTApaMeTPOB SHEPTHH BHEILTHel Cpe/bl B
3/IeKTPUUECKHE TTapaMeTPhI

4. Bo3MOXXHOCTb 3HAUUTE/ILHOTO YTIPaBJIeH!UsI CBOMCTBaMU 3a CUeT U3MeHeHUs
CTPYKTYPBbI U COCTaBa

5. Manble rabapuTsl ¥ BeC MOMYTIPOBOAHUKOBBIX IPHOOPOB

YCTaHOBHTE COOTBETCTBHE MeXy THUIIOM IIpUMeCH U BUI0OM HOCUTe el 3apsdaia

1. noHopHas
2. aKleTnTopHas
3. n-Tuna

4. p-Turma

A- 3/1eKTPOHBI
b- gpipku
B - 11 3/1eKTPOHBI U JBIPDKU

|87 (0): 131
Yem o0OycioB/IeHa i-MPOBOAVMOCTh MOYTIPOBOHUKOB?

1. /IBI>KeHueM 3/1eKTPOHOB IIPUMECH

2 JIBWyKeHUeM JbIPOK TIPUMECH

3. [IBr>KeHreM 3/IeKTPOHOB OCHOBHOTO BellleCTBa
4. IsrkeHreM [bIpOK OCHOBHOIO BellleCTBa

5. [lepemerrieHreM IUCCOLIMUPOBAHHBIX NOHOB

6. MI3MeHeHMeM LIMPUHBI 3ampellleHHON 30HbI
[TpumecHbIe aTOMBI B TTOYTIPOBOJHUKE, 0OYC/IOB/IUBAIOIIE OBIPOYHYIO TPOBOAUMOCTE!

1. akuenropsl
2. IOHOPBI

3. UMEIOT BaJIeHTHOCTh OO0/IbIIIe BaIeHTHOCTH OCHOBHOTO MaTepurad/ia
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OIIK-3

Ne 10

Ne 1
Ne 2

Ne 3
Ne 4
Ne 5

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

Ne 1l

Ne 2

4. UMEeIOT Ba/IeHTHOCTb MeHbIlle BaIeHTHOCTH OCHOBHOTI'O MaTepuaJ/ia

5. IMEeIOT BaJIeHTHOCTD, COBITIaZIAIOIYIO C Ba/IEHTHOCTBHO OCHOBHOI'O MaTepuaJia
Kakue u3 MaTepHaJioB ABJIAOTCA TepMOCTa6I/IJ'IbH]:IMI/I?

1. Melb
2.  KOHCTaHTaH

3. repMaHui

&

cepebpo
5.  MaHraHuH
repMeH/Itop

Bonpocbl omkpbimozo muna:
Kako¥i 13 MaTeprasioB SIBJISIFOTCS Hanbo/iee SKOHOMUYHBIM KPUOTIPOBOHUKOM?
Tepmorapa uMeeT TemriepatypHbii ko3dduiment aT=3mB/rpag

Beruncnts BemmurHy 3IC Ha KOHLIaX TePMOITaphl ITPY U3MeHeHHH TeMITepaTyphl Ha
40rpaa. OTet Hesoe urcio (MB).

Kako#i momynpoBoAHHUKOBEIH 371eMeHT MPU 0CBELLEHHOCTH MeHsIeT COPOTHBIIeHHe?
IobarieHue pUMeCH B MO/TYTPOBOJHUK TIPUBEJIET K ...
Haubosnbieii ungykiveii Hacbimenus (BS=2,4 Ti) u3 Bcex ¢peppomMarHeTUKOB 00/1ajjaet

... - 3TO TBepAble KpUCTa/I/INUeCKHe MaTepHasbl C aHTHUIapasielbHON opueHTaLyei
MarHUTHBIX MOMEHTOB BHYTPH KaXK/IOTO U3 ZIOMEHOB, Y KOTOPBIX OOIIMH MarHUTHBINA
MOMEHT JJoMeHa Hy/ieBoli. AHTHUNapasie/ibHas opreHTalyst (GOpMUPYeTCs IPU
TIOHIKeHHH TeMIlepaTypbl HiKe TOuku Heets.

Kakue ¢peppomMarHeTUKM OTHOCST K MarHUTOTBEPABIM?
Kakue [13/1eKTpUKY Ha3bIBAIOTCSI aKTUBHBIMU?

Ha3zoBure /ABe OCHOBHEIE Cl)y'HKL[I/II/I MAaCCUBHBIX JU3JIEKTPUUYECKHUX MaTepHaioB B
3JIEKTPUYECKHX U PaJNOTEXHUYECKUX LEriaX

ITo kakoMy NpHU3HaKy K1acCUPULIMPYIOTCS (eppUTHI?
Bonpocbl 3akpbimozo muna:
Kakumu 13 nepeurc/ieHHbIX CBOMCTB 00/1aziaeT Groposion-4

1.  TNonspHeIi

2.  Henosnsipasii

3.  TepmopeaKTHBHBIM
4.  TepMomiaCTUUHBIN
5.  JIuHelHbII

Henuueliueiii
[To Kak¥M TlapaMeTpaM OLIeHHWBAeTCsl KaueCTBO M30JIALIMOHHBIX TU3/IeKTPUKOB?

1.Huskas guseKTpuyeckasi [IpOHULIAeMOCTh
2.Hu3kuii TaHreHC yryia norepb

3.BbICOKOe yzie/lbHOe CONPOTUB/ICHHR

4. BbICOKas fy3eKTprudecKas IPOHUL[aeMOCTb

5. BbICOKUi1 TaHTeHC yIia NoTepb
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6. Huskoe yzienbHOe CONPOTHBIIEHNE

Ne 3 Kaxoii 13 epeuncieHHbIX KepaMUYeCKUX JAV3IeKTPUKOB 00/1aZiaeT HaumyYliuMy
W30JIALMOHHBIMA CBOWCTBAMMU?

1. Ynerpadapdop
2.M3onsTopHbIii dhapdop
3. Paguodapdop.

4. AnroMOOKCHZ,

Ne 4 Kaxkoii 13 mepeurc/ieHHbIX MaTepHasioB 00/1a/jaeT HaUeHbIITUM 3HAUeHUEM TaHTeHCa yTyia
MarHuTHOIO 3ara3/blBaHus?

1. [Tepmanoii .

2. @epput

3. AnBHUKO

4. ®eppoAnu31eKTPUK

5.JuHaMmHas cTanb
Ne 5 Omnpepemutb Kakue 3P (eKTbl NUCTIOMB3YIOTCS B IEPEUNC/IeHHbIX YCTPOHCTBAaX

1. JaTUMK MarHUTHOW MHAYKLUU
2. TepMormnapa
3. reHepaTop BLICOKOUACTOTHBIX KOjie0aHUM

4. XOIOAWIBHUK

A- TlenbThe
B- 3eebexka
B-I'anHa

I'- Xomnna
Ne 6 Kakue HocuTenu 3apsija COOTBeTCTBYIOT YKa3aHHOMY THUITY POBOAUMOCTH

1.i-Tuma
2.N-TUIa

3.p-THmna

A 371eKTpOHBI
B- ppipku
B-u1 a11eKTpOHBI U ABIPKU

I'-nonoxxkuTesbHbIE MOHBI
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OIIK-6

Ne 8

Ne 10

Ne 1

Ne 2

Ne 3
No 4

Ne 5
Ne 6

[-oTpuLjaTenbHble HOHBI

Kakasi mviprHa 3ampeliieHHOM 30HbI IPH KOMHATHOM TeMIiepatype B 3B cooTBeTCTByeT
apCeHuAly rajuTus:

0,18
0,7
1,43

4.8
IobaryieHre JOHOPHBIX MPUMeCe B TIOYTIPOBOAHUK TTO3BOJISIET

1. [TOBBICUTH KONMMYECTBO CBOOOHBIX 37IEKTPOHOB
2. [TOBBICUTH KOJTMUECTBO CBOOOAHBIX ABIPOK
3. [TOHU3UTHL KOJTMUECTBO CBOOO/HBIX JTBIPOK
4, [TOHU3UTH KOJIMUECTBO CBOOOHBIX 37IEKTPOHOB;

[obaBieHne JOHOPHBIX TIPUMeCel He B/IUsIeT Ha 00pa3oBaHUe HOCHTe el 3apsizia
PacronioxvTe MPOBOJHUKH B TIOPSA/IKE YBEJTMUEHUS COTIPOTUBTIEHUSI.

A-Huxpom
B-Manranun
B-)Kene3o
I'-Menb

- Cepebpo

BeriiecTRa, M10X0 MPOBOJSIIME /IEKTPUUECKUM TOK 10 CPABHEHHIO C META/I/IaMU H3-3a
OTCYTCTBUSI CBOOO/IHBIX HOCUTE/IeH 3apsifioB.

1.  NIpOBOAHUKHU
2. JUS/IeKTPUKUA
3.  deppursl

4. CerHeTo3/1eKTpPUKU

BOTlpOCbl OMKpbIMO2O0 munda:

Marepuaribl, coiep>Kalijie MOJIeKy/IbI C PeUMYIIeCTBEHHO KOBaJIeHTHOM CBSI3bIO,
H3MEHSIIOIIMe COMPOTUB/IEHHE T10/] BO3JeHCTBIUEM BHEIIIHUX SHEPreTHUe CKUX (haKTOpOB
370 ...

HpI/IMECHbIe dTOMBI B I10/TYTIDOBOJHUKE, O6YC]'[OBJ'II/IBa}OLLlI/Ie MPpOBOAMMOCTD N-THUIIA 3TO

Tun xMMHU4YeCcKoil CB3U XapaKTepHbIH /1711 TT0TYTIPOBOJHUKOB - ...

Kakue marepuasibl 0T/IMUarOTCsl 60/BIION Y bHOM 3/1eKTPOITPOBOAHOCTEIO, g, U
WCTIOMb3yeTCs B yCTPONCTBAX B BU/le TIPOBO/IOB, IIIMH, KOHTAKTHBIX 3JIEMEHTOB?
KprornpoBoguMoCThI0 Ha3bIBaTCA ...

Tepmormnapa nmeeT TemriepaTypHbiil Koadduiuent aT=3mB/rpaz,

Boeruvciuts BesmmunHy J/1C Ha KOHLjaX TepMOIlaphbl [pY U3MeHEeHUH TeMIlepaTypbl Ha
50rpag,

OTBeT 1e/10e UKC/0. YKaKUTe eUHULILI U3MepPeHHs.
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Ne 1

Ne 2

Ne 3

No 4

[IIvpyHa 3arpereHHoN 30HbI JU3JIEKTPUKOB COCTABJISIET ...

Kakue [U3/1eKTPUKY Ha3bIBalOT TePMOT/IACTUYHBIMU?

YTO MOHUMAIOT MO/, TO/ISIpU3aLet AUIeKTPUKA?

Kaxoii cruiaB siB/IsieTCst OCHOBOW JI/ist U3TOTOB/IEHHS ITOCTOSTHHBIX MarHHUTOB,
obmajarorux HauboIbIIel ye bHOM MarHUTHON SHEPTHeH?

Bonpochbl 3aKpbimoz2o muna:

HerepHbiM /115 (heppOMarHeTHKOB ABJISETCA YTBEPKAEHHE ...

1.  MarHuTHasi IpOHULIAeMOCThb ¢eppoMarHeTHKa — MOCTOsIHHASL BeJIMYMHA,
XapaKTepHu3yHolljasi ero MarHUTHbIE CBOMCTBA.

2. q)eppOMaFHETI/IKaMI/I Ha3bIBAIOTCA TBepbie BeleCTBa, KOTOPbIE MOT'YT 06]18,an13
CIIOHTAHHOH HaMalrHM4€HHOCTBIO, TO €CTh MOT'YT ObITL HAMarHUueHbl B OTCyTCTBHE

BHeIIHero MarHuTHOIO I10J14.

3.  [nsa deppomMarHeTUKOB XapaKTepHO siBjieHHe MarHUTHOTO TUCTepe3nca: CBs3b
MeXKy MarHUTHOM UH/yKIMel (HaMarHUUeHHOCThIO) U HallPSDKEHHOCThIO BHEIITHETO
MarHUTHOTO T10JI51 OKa3bIBaeTCsl HEOJHO3HAYHOM U OTipe/ienisieTcsl Tpe/iliieCTByoIIei
HcTopUell HaMarHUYMBaHUs (heppoMarHeTHKa.

1 Kax0ro (heppoMarHeTHKa UMEeTCsl TEMITepPaTypa, Ha3blBaeMasi TeMIIepaTypOi UH
Toukoii Kropu, Tipu KOTOpO#t heppoMarHUTHBIE CBOMCTBA HCUe3al0T.

Kakuie u3 nepeunc/ieHHbIX TTPU3HAKOB XapaKTePHbI /11 MarHUTOMSTKHX
(heppoMarHeTHUKOB?

1. TlepeMarHYMBaHWE B OTHOCHUTEBHO CTA0BIX TIOMISAX

2. Bbicokoe 3HaueHUe OTHOCUTe/IbHOM MarHWTHOM MPOHULIAeMOCTH
3. Hu3kas MexaHuueckast IpOYHOCTb

4. Bricokoe 3HaueHue Touku Heess

5. bosiblivie oTepyu Ha rucTepesuc

6. Manoe 3HaueHHe KOIPLIUTUBHOW CUJIbI
YT0 Ha3bIBAeTCS

1.BS
2.Br
3. HC

4. pa

A- UHIyKUIMS HaChILLIEHUS
B- ocrarouHast uHAYKLMS
B- ko3puuTHBHas cuna

I'- abcomoTHasE MarHUTHast TIPOHULIAEMOCTDb

BLI6epI/ITe BHbI XUMHWYECKHNX CBHBEﬁ, YAEDPXKHUBAIOLIUX 3JIEKTPOHLBI B CBA3dHHOM
COCTOSAHUH
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Ne 5

Ne 6

Ne 7

1. 5,B,I"
2.ABT

3.AB,I"

A- [ToHOpHO-aKLeNTOpHas
b- Nonnas
B- MeTannuueckast

I'- MonekynsipHas
Kaxkoii 13 mepeuniciieHHBIX [JU3TeKTPUKOB 00/1a/jaeT HauIyyullieil MPOBOAUMOCTBIO B
YCJIOBUSIX TOBBILLIEHHOM BJIQ)KHOCTH?

1. KBapuieBoe CTeKJI0
2. [TonucTtupon

3. Mukasnekc

4. IlepesuH

5. ®eHomniact
Kak MO>XXHO OLIeHUTB 3/IeKTpUUECKHE MTOTEPU OT TOKOB CMELLeHHS ?

1. BermuuHoit [IxoysieBa Teria B eIMHULYY BpDeMeHU
2. Tlo no1aiv TUCTEPe3rCHOTO LWK/Ia MOJSIpU3ayu (C y4eToM MaciITaboB 1Mo 0CsiM)
3. Kak npousBefieHre HallpsUKeHWs Ha TOK Yepes3 JUJIeKTPUK

[To sHepruu AUCCOLMAIIMN U TTepeHoCa NOHOB
KakoBbI 0CHOBHBIE TTPUUKHBI IPOBOAUMOCTHU TBEP/IbIX ANIEKTPUKOB?

1. Hanvure cBOOOJHBIX /1IEKTPOHOB B 30HE ITPOBOJUMOCTH
2. Inddy3roHHBIN TOK HOCUTe el 3apsza

3. CMmerjeHye JUIOJIbHBIX MOJIEKYI

4. Hanyuue ripuMeceii ¥ 3arps3HeHNN

5. D/IeKTpOXUMUYECKOe CTapeHue

6. YnapHas MOHU3aL[UA MOJIEKY/T
Pacnionoxxvte MpOBOJHUKY B IOPSAJKE YMeHbIIEHNs CONTPOTUB/IEHUS.

Cepebpo, Amomununii, Keneso, Koncranrad, Huxpom
Kakue npumecu Jjisi KpeMHUS AB/IAITCA JOHOPHBIMH?

1-MBILIBSIK
2-cypbMa
3-UHaUM

4-tiof
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Ne 10

5-repMaHuit
du3nuecKrie 0CHOBBI IEKTPOIPOBOJHOCTH COOCTBEHHBIX MOYNPOBOAHUKOB. Kakue u3
TepeyurC/IeHHbIX YTBEPKAEeHUN SIB/ISIOTCS IPaBU/IBHBIMU?

1. CoOCTBeHHBIY MOMYTIPOBOAHUK HE CO/IEPKUT TIPUMeCeH, BTUSIOIIUX Ha ero
3/1eKTPONPOBOAUMOCTb.

2. KonruecTBO aKTUBUPOBAaHHBIX IEKTPOHOB 3aBUCUT OT MHTEHCHBHOCTU BHEIITHETO
SHepreTUUeCKOro BO3elCTBUSI.

3. DJIeKTPOIPOBOIHOCTE COOCTBEHHBIX TIO/TYTIPOBOHUKOB 00€CTIeunBaeTCs 3apsiiaMu
TIPOTHBOITO/IOKHBIX 3HAKOB.

4. CobCTBeHHBIH MOTYTIPOBOJHUK COZIEPKUT TIPUMECH JOHOPHOTO M aKLIETITOPHOTO
THUTIA.

KonuecTBO 3/1eKTPOHOB ¥ COOCTBEHHBIX TIOTYTIPOBOHUKOB CYII[eCTBEHHO 60JIbIIIe
KOTMYeCTBa JbIPOK.
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