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1 IIeJIH U 3a1a94 U3YICHHUA NUCHUIIJINHBI

CoBpeMeHHbII HAyYHO-TEXHUYECKUI IIPOrpecc HEPa3pbhIBHO CBA3aH C paspa-
OOTKOI U OCBOEHHEM HOBBIX MaTepuanoB. IMEHHO MaTepHalibl CTaINU KIIOYEBBIM
3BEHOM, OINpPEACIIAIONIMM YCIEX MHOTUX HH)XEHEPHBIX PELICHUN NpU CO3JaHUU
CJIOKHEWIIEH 3JIEKTPOHHOM anmapaTypsl. [lo3ToMy M3ydeHHIO MaTepuanoB 3JeK-
TPOHHOM TEXHUKH B By3aX OTBOJAMTCS 3HAUUTEIBHOE MECTO, TaK KaK CIELMATIU-
CTaM HEOOXOAMMBI 3HAHHS O 3aKOHOMEPHOCTSX IOBEICHHS MaTepuajioB B pas-
JMYHBIX YCIOBUSIX SKCILTyaTaIlUH.

Lenu oucyunnunvl: GopMUPOBAHUE Y CTYJECHTOB 3HAHUIN, YMEHUHN U MPaKTH-
YECKUX HABBIKOB MPUMEHEHUS MaTeprajoB U KOMIIOHEHTOB JIEKTPOHHBIX CPEJICTB
B IPO(hEeCCUOHATIBHON €S TEIIbHOCTH.

3adauu oucyunaunsl: HAJAEIUTh CTYACHTOB 3HaHUSMU 00 OCHOBHBIX Xapak-
TEPUCTUKAX U (PU3NYECKUX MPOIIECCAX, MPOTEKAIOMX B MPOBOASAIINX, HOIYIIPO-
BOJHUKOBBIX, JMAJIEKTPUUYECKUX W MArHUTHBIX MaTepuajax, U NPUHLUIAMHU HUX
NPUMEHEHHUS MPH CXEMOTEXHHYECKOM M KOHCTPYKTOPCKOM TPOCKTHPOBAHUH H
TEXHOJIOTHH SIEKTPOHHBIX CPEICTB.

Lucyunnuna nayenena na ghopmuposanue:

yHuBepcaibHOU KommereHimn (YK-1);

o6rrenpodeccronanbHoi kommnereHiuu (OITK-3) BIycKHHKA.



2 Mecto aucuuiuiabsl B crpykrype OIIOII BO

JIOTUKO-CTPYKTYPHBIA aHAIW3 TUCITUTIINHBI — JUCIUIUIMHA BXOJUT B 00s3a-
tenbHyt0 YacTh BJIOKA 1 o6pa3oBarenbHOM mTporpaMMbl MOJTOTOBKUA OaKaaiaBpOB
no HanpasieHuto 11.03.04 DnekTpoHUKa U HAHOAJNEKTPOHUKA (MPOodUIL MOATO-
TOBKH «[IpoMbllTIeHHAs JIEKTPOHUKAY).

JIist u3y4eHus: JUCHUIUTMHBI HEOOXO UMbl KOMITETEHIIMU, C(POPMUPOBaHHbBIE
y cryaeHTa B pesynbTate ocBoeHus aucturumma OITOIT moaroroBku GakanaBpa:
«Bpiciass marematukay, «®Puszukay U «DU3UYECKHE OCHOBBI SIJIEKTPOHHUKNY,
«Teopernueckue OCHOBBI IIEKTPOTEXHUKNY.

B cBowo ouepenp, nucuuimHa «MaTtepuanbl 1 KOMIIOHEHTHI 3JIEKTPOHHOU
TEXHUKU» SBJISIETCS OCHOBOM ISl U3YUECHUS CIIEIYIOMUX AUCIUIUINH: «KoHCTpyH-
pPOBaHMUE U HAJEKHOCTD JEKTPOHHBIX YCTPOUCTBY», «OCHOBBI CHIIOBOM Mpeodpaszo-
BATEJIbHOW TEXHUKN», « CXEMOTEXHUKA aHAJIOTOBBIX YCTPOUCTBY», « TBepaoTenbHas
AIEKTPOHUKAY, «IIEKTPUUECKUE MAIIUHBD, «CHCTEMBI AJIEKTpONUTaHUD», «H-
TEJJICKTyaJlbHbIE MOJYJIM YCTPOWCTB CHJIOBOM JJIEKTPOHHKW», «JlaTumku u
yCTpoicTBa cOopa uHpopMaIumy», « INEKTPOHHBIE CHIIOBBIE MPE0Opa30BaTEIbHbBIC
yCTpocTBay, «Opranu3anus Hay4YHbIX HCCIIEIOBAaHUN», MPUOOPETEHHbIC 3HAHUS
UCIIOJIB3YIOTCS MPU MPOXOKIECHUH MPOU3BOIACTBEHHBIX MPAKTHUK, JJIS1 MOATOTOBKHU
K TIpoueaype 3ammuThl U 3amuTbl BKP.

OO611ast TPyI0EMKOCTh OCBOEHUS TUCIUIUTMHBI COCTABISIET 4 3a4ETHBIX €U~
Hull, 144 ax.4. IIporpaMmol NUCHUIUTUHBI TMPETYCMOTPEHBI JJIsi OYHOW (POPMBI
oOydeHus JiekimoHHble (36 ak.u.), npaktuueckue (54 ax.4.) 3aHSATHS U CaMOCTOS-
TenpHas pabora ctynenra (54 ak.u.).

Jlist ouHO-3a04HOM (OpMBI O0YYEHHUSI MPOTrPaMMON NUCLMIUIMHBI TPeay-
CMOTpEHBI JIeKUUOHHBIE (12 ak.u.), mpakTuieckue (8 ak.d.) 3aHsITHS U CaMOCTOS-
TenbHast pabota crynenta (124 ax.d.). J{ns 3aounoit popmbl 0OydeHus mporpam-
MOM TUCIUIUIMHBI IPEyCMOTPEHBI JICKIIMOHHBIE (6 aK.4.), mpakThu4eckue (4 ak.d.)
3aHATHS U CAMOCTOSITeNIbHAs paboTta cTyaeHTta (134 ak.4.).

JucuuminHa uzydaercs Ha 2 Kypce B 4 ceMecTpe npu o4Hou hopme olyue-
HUA ¥ Ha 3 Kypce B 5 ceMecTpe MPH OYHO-3a09HOM U 3a09HOU (hopme oOydeHus.
dopma NMPOMEKYTOUHOU aTTECTALIMU — IK3AMEH.
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3 IlepevyeHb pe3yabTATOB 00y4YeHHUs] MO AUCHMUILIMHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pesyjbTaramu ocBoeHusi OIIOII BO

[Ipouecc n3ydenus: quCHUILIMHBL «MaTepuanbl 1 KOMIOHEHTBI 3JIEKTPOHHON
TEXHUKW» HAMpaBlieH Ha (POPMUPOBAHHE KOMITCTCHIIUMA, MPEICTABICHHBIX B Ta0-
yaiie 1.

Tabnuna 1 —Kommnerenuuu, o0s13aTeabHBIE K OCBOCHHIO

Copnepxanue Kon Kox n HanMeHOBaHUE UHAMKATOPA
KOMIIETEHIIH KOMIIETEHIIH JOCTH>KEHUS] KOMIIETEHLIUU
CrnocoGeH ocyIiecTB- VK-1 YK-1.1. 3naer: MeToAMKH TOMCKa, cOopa U 00-
JSATh TIOUCK, KPUTHYE- paboTku HH(pOPMAINK; aKTyaJIbHBIE POCCHIICKHE
CKUI aHaJIU3 U CHUHTE3 U 3apyOexHble HICTOUHUKU MHPOpMaLuu B cde-
uHbOpManuu, MpUMe- pe TpodecCHOHANBHON EATEIHHOCTH; METOJ
HATh CUCTEMHBIH MOJ- CHCTEMHOI'0 aHaJin3a
X04 JUIL  peLICHHUS VK-1.2. Ymeer: npuMeHsITh METOJUKU IOMCKA,
MMOCTaBJICHHBIX 3a/1a4 coopa u 00paboTku HH(DOpPMAIMH, OCYIIECTB-
JSATh KPUTHYECKUH aHAM3 M CUHTE3 HH(popMa-
LIUH, NOJYYEHHOM W3 Pa3HbIX UCTOUYHUKOB; MPH-
MEHSTh CHCTEMHBIH IMOAXOJ Ul pEHICHUs Io-
CTaBJICHHBIX 33Ja4
VK-1.3. Bnageer: merogamu mnowucka, coopa u
00pabOTKM, KPUTHYECKOT'O aHAJIM3a U CHUHTE3a
UHPOpPMAIINN; METOAMKONW CHCTEMHOTO ITOAX0/a
JUIsl pelIeHts OCTaBJIEHHBIX 3a]1a4
CriocobGeH NmpUMEHSIThH OIIK-3 OIIK-3.1. Mcnonp3yeT nHGOPMAITHOHHO-KOMMY-

METOJIbI TIOWCKa, Xpa-
HEHUS, 00paboTKH,
aHalM3a W TPEeICTaB-
neHuss B TpedyeMom

HUKAI[MOHHBIE TEXHOJIOTUH MPU MOUCKE HEO0OXO-
JUMO nH(popManun

OIIK-3.2. 3HaeT COBpPEMEHHBIE NPUHIMIBI I10-
UCKa, XpaHEHHs, 0O0pabOTKH, aHAIW3a U Ipef-

¢dopmare  uHpoOpMa- cTaBieHHs B TpeOyeMoM (opmaTe nH(popMauu
UMW W3  PA3IAYHBIX OIIK-3.3. VYmeer pemaTh 3amgaun o0OpabOTKU
UCTOYHUKOB M  0a3 JTAHHBIX C TIOMOII[I0 COBPEMEHHBIX CPEJICTB aB-
JIAHHBIX, coOironast tomatmzarmmu  OIIK-3.4 Bimageer HaBBIKAMH
IpU 3TOM OCHOBHBIE oOecrieyeHnss HHPOPMALIMOHHOM 6€30MacCHOCTH
TpeboBaHusi  uUHGOpP-

MAalMOHHOM Oe3omac-
HOCTH
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4 O0BLEM M BHABI 3aHATHH O JUCIHUILIHHE

OO6mrast TpyA0éMKOCTh YICOHON TUCITUTIIMHBI COCTABISET 4 3a4ETHBIX €TU-
HuIel, 144 ak. 4.

CamocrositensHas padota crynenra (CPC) Bkimodaer npopaboOTKy mMaTepu-
aJIOB JICKIIMiA, TIOJTOTOBKY K MPAKTUYECKUM 3aHSITHIM, TEKYIIEMY KOHTPOJIIO, BbI-
MOJIHEHUE WHAMBUAYAIBHOTO 33JaHusi, CAMOCTOSITEIbHOE MU3YUYCHHE MaTephayia u
MOJATOTOBKY K DK3aMEHY.

[Ipu opraHuzanuu BHEAyJIUTOPHOW CaMOCTOATENbHON pabOThI MO JaHHOM
JTUCHUIUIMHE UCTIONB3YIOTCS (GOpMBI U pactipesiesnienre orompkera Bpemenu Ha CPC
JUIsL OYHOM (pOpMBI 0OYUEHHUS B COOTBETCTBUU C TaOIMLIEH 2.

Tabnuna 2 — Pacnipenenenne Oromkera Bpemenu Ha CPC

AK. u.
o
ceMecT
MecT-
pam
4

AynuTtopHas paboTa, B TOM YHCJIE: 90 90
Jlexumnm (JI) 36 36
[Ipaktuueckue 3anstus (113) o4 o4
JlaGoparopusbie padboTsl (JIP) - -
KypcoBast paboTa/KypcoBOoi IPOEKT - -
CamocrositensHas pabota ctynentoB (CPC), B Tom uucre: 94 54
IToaroroBka K JEKIIHUSIM 6 6
6 6
4 4

Bun yuebHoit paboThl Bcero ax. u.

[ToaroroBka k J1ab0paTopHBIM paboTam

IToaroTroBKa K MpakTUYECKUM 3aHATHSIM / CEeMUHApam
Brinonaenmne KkypcoBoi paboThl / MpoeKTa
PacuetrHo-rpaduueckas pabora (PT'P) - -
Pedepar (nnauBuayansHoe 3a1aHne) 10 10
Homarnee 3a1anue - -
IToaroroBka K KOHTPOJILHBIM paboTam

IToaroToBKa K KOJUIOKBUYMY 4 4
Ananutnyeckuil ”HGOPMaAIIMOHHBIN MOMCK 8 8
Pabora B 6ubaroTeKe 4 4
ITonroToBka K SK3aMeHy 10 10
ITpomexyrouHas atTectanus — 3k3ameH (9), nud. 3auer (J3) 9 (2) 9(2)
OO0uas TPy/10eMKOCTh THCHUILIHHBI

aK. 4. 144 144

3.€. 4 4




5 Conepxxanmne TUCUMILIUHBI

C 1enpi0 OCBOCHHUSI KOMIETEHINH, MPUBEACHHBIX B 1.3 TUCIUIUIMHA Pa30u-
Ta Ha 16 TeM:

—1ema 1 (Pusuka MPOBOTHUKOB);

— Tema 2 (OCHOBHBIC XapaKTEPUCTHKH U KIIACCU(PUKALINS TPOBOIHHKOB);

—teMa 3 ([IpoBoasiiue u pe3NCTUBHBIC MATEPHAIIBI);

—tema 4 (CrieriuaibHbBIE TIPOBOJISAIINE MaTEPHAIIBI);

—Tema 5 (DekTpodhu3nUecKre CBOMCTBA ITOTYITPOBOIHHKOB);

—Ttema 6 (Ousnveckue sIBICHUS U 3PPEKTHI B MTOTYITPOBOIHHUKAX );

—TeMa 7 (Kimaccuyeckue morynpoBOHUKOBBIC MaTEPHAIIBI);

—TeMa 8 (CoBpeMeHHBIE TIOTYIPOBOTHUKOBBIE MaTEPUAIIBI);

—TemMa 9 (OCHOBHBIC (PU3HYECKHE MTPOIECCHI B TUAIIEKTPUKAX);

—tema 10 (BnusitHue BHYTpEHHUX M BHEIIHMX (DaKTOPOB HA CBOWMCTBA  JU-
3JIEKTPHUKOB);

—TeMa 11 (ITaccuBHBIC TUANIEKTPHUKH);

—TeMa 12 (AKTUBHBIC JUAJICKTPUKH);

—Tema 13 (OOIme cBeCHUS O MAarHUTHBIX MaTepuaax);

—TeMa 14 (Hasnauenue u 00JacTi IPUMEHCHHUS MATHUTHBIX MaTEPHAJIOB);

—TeMa 15 (KOHCTpYKITMOHHBIC MaTepPHAIbI);

—TeMa 16 (Hanomarepuasibl ¥ MEepCIEKTUBHBIC MaTePHAIIBI DJICKTPOHUKH ).

Bunbl 3aHaTH IO JUCIUIUIMHE W pACTpPEEICHHE ayJUTOPHBIX YacOB JUIS
OYHOM, OYHO-320YHOM U 3a04HOU (popm oOyueHus npuBeqeHbl B Ta0numax 3, 4, 5
COOTBETCTBEHHO.



Tabnuua 3 — Buasl 3aHATHIA 110 JUCHUTUIMHE W PaclipeieiCHUe ayIuTOPHBIX YacoB (ouHast popma oOydcHwMs)

HanmvenoBanue
Tema
No TEMBI . Tpynoemkocts| Tembl npaktuue- |TpymoeMkocTb TpynoeMKocTh
/I (pa3nena) (COnCPAHHE JIeKIMORHBIX 3aHATHIA B aK.Y. CKMX 3aHSATUH B aK.4. na6opaTop£{ b B aK.4.
JCIUTUIAHBI SatTTH
1 | ®usuka Knaccudukanust marepuanoB 31€KTPOHHOMN 2 N3yuenue Baus- 2
MPOBOTHUKOB TexHUKd. lpupoma  3neKTPONpPOBOJHOCTH HUS IpUMeced U
MetawioB. llpeacraBienne 30HHOW TeOpHUU neeKTOB CTPYK-
TBepAOro Tema. TemmeparypHasi 3aBUCH- TYpbI HA yETb-
MOCTb YJIETIBHOTO COMpPOTUBIICHUS. BrmsHue HYIO IPOBOJTH-
npumeceld 1 1e(heKTOB CTPYKTYphI HA Yelb- MOCTb METaJJIOB
HYIO IPOBOJIMMOCTH METAIIIOB
2 |OcHoBHBIe xapak-| Kiaccudukamyst mMpoBOTHHUKOB TIO COCTaBy, 2 OcHoBHBbIE Xa- 4
TEPUCTHKU U KJac-| CBOWCTBaM M TEXHUYECKOMY Ha3HAYEHHIO. PaKTEPUCTUKU U
cupuKays  Mpo-| OJEKTPHYECKHE CBOWCTBA METALTMYECKUX KIaccuukanus
BOJIHMKOB CIUIaBOB U TOHKMX IUIEHOK. COIpOTHBIEHHE IIPOBOJTHUKOB
TIPOBOJIHMKOB Ha BBICOKMX dacToTax. KoH-
TakTHbIe siBIeHUsT U TepMmo-OJIC. SIBnenue
CBEPXIPOBOMMOCTH. KpuTmyeckne mapa-
METpbI CBEpXIPOBOIHHKOB
3 | [IpoBomsimue Mertaibsl BBICOKOH TPOBOJMMOCTH M KOH- 2 [TpoBonsmue u 2
U PE3UCTHBHBIC | TaKTHBIE MaTepuaibl. MeTalbl U CIUIABbI PE3UCTHUBHBIEC Ma-
MaTeprabl BBICOKOTO COIPOTHBJICHHS.  Pe3nCTUBHBIC TepUabl
Metaimueckue mieHku. [Ipunon. Hemeran-
JIMYECKYE TIPOBOJISIINE MaTePUAIIBI
4 | CnempaibHble TyronnaBkue MeTaIbl U CIUIABBL  DNEKTPO- 2 [Tpumenenue 4
TPOBOJIAIIINE BaKyyMHBIE CIDTaBbl. CBEPXIIPOBOJIIE Me- CBEPXIIPOBOIHH-
Mareprabl Tauibl U CruiaBbl. OKCHIIHBIE BBICOKOTEMITE- KOB U 3JIEMEHTHI
paTypHBIE CBEpPXIPOBOMHUKHU. [IpumeHeHme KPHOAJIEKTPOHUKHI
CBEPXIIPOBOJIHUKOB M 3JIEMEHTBHI KPUOAJIEK-
TPOHHKHA
5 |Dnexrpodusmnye- CoOcTBEHHBIN TOMYPOBOAHUK U COOCTBEH- 2 Onexrpoduznye- 2
CKHE CBOICTBA| Hasi 3JIEKTPONPOBOAHOCTh. BiwsHue nprme- CKHUE CBOWCTBA




/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

MMOJIYIIPOBOAHUKOB

cell Ha SIIEKTPUYECKUE CBOWCTBA TMOIYIIPO-
BOJHUKOB. TemmeparypHas 3aBUCUMOCTb
MPOBOJIMMOCTH B TONYNPOBOAHUKAX. Mexa-
HU3MBI paccessHusl HocuTenel 3apsaaa. Hepas-
HOBECHBIE COCTOSIHUSI B MOJYNPOBOAHUKAX,
MEXaHM3MBbI U ITapaMeTPhl PEKOMOUHAINN

IMOJIYIIPOBOJHUKOB

@usnueckue sBie-
HASA U dPdeKTh B
THOJTYTIPOBO/THUKAX

Onrtuueckue CBOMCTBA IMOMYHPOBOTHHUKOB.
@DOTOANEKTPUUECKUE SIBIICHUSI B IOIYIIPO-
BogHUKax. D ekt Xomra Tepmodnekrpuye-
CKHC SIBJICHUS B TIONYIPOBOJHHKAX. OJICK-
TPOIPOBOJHOCTh B CHIIBHOM JJICKTPUYECKOM
noJe

dusnyeckue sBie-
HUS 1 Y3PPEKTH B
HOJYTIPOBOTHUKAX

Kitaccuueckue
MOJTYTIPOBOHUKO-
BbI€ MATEpUAIIBI

Knaccudukanust nomynpoBoJHUKOBBIX Mare-
PHAJIOB 110 COCTaBY, BHYTPEHHEMY CTPOCHHUIO
u cBorctBaM. KpeMHMii ¥ repmMaHuii: XUMU-
YECKUE CBS3H; KPUCTAUIMYECKOE CTPOCHUE;
OCOOEHHOCTH 30HHOM CTPYKTYpBI; OCHOBHBIE
(UBHKO-XUMHYECKUE, DJIEKTPUYECKHE U OIl-
TUYECKUE CBOMCTBA, IOBEICHUE IPUMECEH.
[omkpucTaIMuecKknii  KpEMHUH, yIIpaBJie-
HUE CBOMCTBaMM, IIPUMEHEHUE B IIOIYIIPO-
BOJTHUKOBBIX IprOOopax. MoHoOKkpucTaumye-
CKMM KpEMHHH, YIPAaBICHUE CBOMCTBaMH,
MIPUMEHEHUE B TIOJIYIIPOBOJAHUKOBBIX MPHUOO-
pax

Knaccuueckue
MTOJTYITPOBOTHUKO-
BbI€ MaTEpHaIIbl

CoBpeMeHHbIE
MOJTYPOBOAHU-
KOBBIE Marepua-
TIBI

[TomynpoBoHHKOBBIE coenmHenus Tnna A3BS.
IlepcnieKTHBHBIE TIPUMEHEHUSI B DJIEKTPOHHKE.
[TomynpoBogHMKOBBIE coeuHeHus TUia A2B6.
IlepcnieKTHBHBIE TIPUMEHEHUSI B JJIEKTPOHHMKE.
[TomynpoBogHMKOBBIE coenuHeHus Thnia A4B6.
IlepcnieKTUBHBIE NIPUMEHEHHsI B DJIEKTPOHHMKE.

CoBpeMeHHbIE
MOJTYTIPOBOTHU-
KOBBIE MaTepHa-
JIBI




/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

KapOun kpemHus. SIBneHus caMOKOMIIEHCALUH
n nosmtanmsMa. llepcrniekruBHble IPUMEHEHUS
B DJICKTPOHUKE. M30BajleHTHBIE TBEpABIE pac-
TBOpBL. KpuTepun HEOrpaHWMYEHHON DPAaCTBOPH-
MOCTH. 3aKOHOMEPHOCTU U3MEHEHMSI CBOMCTB OT
cocrasa. IIpumenenus B 3nekTpoHuke. MHoro-
KOMIIOHEHTHBIE CUCTEMBI. [IpumeHeHus B arek-
TpoHMKe. M3omeproaHble IeTepoCTPYKTYphl U
UX OPUMEHEHUE B MPUOOPax ONTOIEKTPOHUKH.
I'maporenn3upoBaHHbI aMOP(HBIA KPEMHHI.
Oco0EHHOCTH PHEPreTUUECKOro CIEKTpa, K-
TPUYECKUE W ONTHYECKUE CBOKMCTBA. MeETObI
NOJTy4eHHUsI U TIPUMEHEHHE B (OTORNIEKTpUYe-
CKHX TPeo0pa30oBaTeNsix

OcHoBHble  (pu3H-
YeCKHe MPOIECCHI B
JIMDJIEKTPHKAX

[Nonspuzarms TUANEKTPUKOB, MX KiaccupuKa-
oYsl 10 BUJAM TOJIApU3alvu. BiisiHue BHeII-
HUX (DaKTOPOB HA JHMAIICKTPHUYECKYIO MPOHHUIIA-
€MOCTh MaTepUaoB. JIMHEHbIE N HEJTMHEHbIE
JWRJEKTPUKUA.  DJIEKTPONPOBOAHOCTh  JUAJIEK-
TpukoB. CONMPOTUBIICHUE H30JISITUH.

OcHoBHBIE QU3H-
YeCKHUE MPOIIECCH
B IMAJIEKTPUKAX

10

BmisHue  BHYyT-
PEHHHMX U BHEIl-
HHUX (aKTOpOB Ha
CBOMCTBa ITH-
AIIEKTPUKOB

Bnusiaue npumeceld, TemnepaTypbl U BIIaXKHO-
CTU OKpYXarollel cpelbl Ha 0ObEMHYIO U I10-
BEPXHOCTHYIO IIPOBOJMMOCTD TBEPIBIX JUDJIECK-
TpUKOB. Buapl mmanekrpuyecknx moreps. Oc-
HOBHBIE XapaKTEPUCTUKU NOTEPb U UX 3aBUCH-
MOCTb OT YCJIOBHI1 3KCIUTyaTalldM MaTepPHUaJIOB.
IIpo6oii mudnekTpuKkoB. MexaHu3Mbl TPOOOs
ra3oB, XUIKOCTEH M TBEPABIX AMAIIEKTPUKOB.
Ilonstre 06 snexrpuyueckoi npouHoctH. Ilo-
BEPXHOCTHBIA paspsia. DJeKTpudeckas Mpod-
HOCTb TOHKHUX IIJIEHOK.

Biusanue BHYT-
PEHHUX U BHEIlI-
HUX (aKTOpPOB Ha
CBOMCTBA IH-
AIIEKTPUKOB




HaunmenoBanue

Tema
No TEMBI . Tpynoemkocts| Tembl npaktuue- |TpymoemMkocTb TpynoeMKocTh
ConepxaHue JEKINOHHBIX 3aHATHI . J1a60paTOPHBIX
n/m (pa3nena) B aK.u. CKHX 3aHSTUH B aK.u. . B aK.u.
3aHSATUN
JICITUTITAHBI
11 | ITaccuBHBIE Knaccubukamys IUAIEKTPUKOB TIO0  CBOM- 2 [TaccuBHEBIE nU- 4
JUDIICKTPUKH CTBaM M TEXHWYECKOMY Ha3zHaueHWro. Jlu- JIEKTPUKU

ANEKTPUYECKUE TOTMMEPHI M KOMIO3UIIMU Ha
UX ocHOBe. Heopranuveckue CTEKiIa, 3aBHCH-
MOCTb CBOICTB OT COCTaBa. DIEKTPOBAKYYM-
HbBIE, YCTAHOBOYHBIE, ONITUYECKUE U JIA3EPHBIC
creka. CTEeKISIHHbIE BOJIOKHA M BOJIOKOHHBIE
ontuueckne Kabemu. CTeKIOKpHCTaIUIAYe-
ckue Matepuaisl. Kepamudeckue TUaneKTpu-
k. CocTaB M CTPYKTypa KepPaMHUYECKUX Ma-
TEpUaIoB. YCTAaHOBOYHAS M KOHJCHCATOPHAs
KepamMHKa

12 | AxTUBHEIE Knaccudukanys akTHBHBIX U3JICKTPUKOB H 2 AKTHUBHBIE TU- 4

JIJICKTPHKA ANIEMEHTOB Ha MX OCHOBE. CerHeTOAIeKTPHKH, AJICKTPUKH U

OCOOEHHOCTH ~ CTPOEHHMSI, JIUIIIEKTPUUIECKUI
TUCTEPE3UC, TPUPOJA CHIOHTAHHOW MOJISIpHU3a-
mun. Ilpumenenne B snekrponuke. Hemmnen-
HbIE JMAJIEKTpUYECKUe 31eMeHTh. [lprmene-
Hue B anekTpoHuke. [Ibe3odddext u mpeso-
UIEKTpUYECKUue Marepuaibl. IIpuMeHeHue B
aKYCTOJIEKTPOHHKE. ITbe302mexTpuueckue
pe3oHatopbl U puibTpel. [Tupospdext u nm-
POdJIEKTpUYECKHE MaTepuaibl. TermoBsle Ipu-
eMHUKH W3TydeHus. OnekTperbl. CrocoOsbl
MIOJTYYEHHUS JIEKTPETHOro cocrosiHus. Ilpume-
HEHHE 3JICKTPETHBIX TIpeoOpazoBareneit. K-
KU€ KPUCTAJUIbl, OCOOEHHOCTH UX CTpPOEHHS,
Kaccupukanus no tuimy Mmesodasbl. Tepmo-
ONTUYECKUE U IJIEKTPOONTHYECKHE 3(PHEKTHI.
[IpumeHenne B YCTpOWCTBAaX OTOOpaXKEHUs
uHpopmanuu. JIM3IEKTPUKU VIS TBEPIOTEIb-

3JIEMEHTHI (PyHK-
LHOHAIBHOMN
AJIEKTPOHUKHU

0T



/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

HBIX JIa3CPOB

13

OO01mwme cBeneHus
O MAarHUTHBIX
Marepuanax

MarauTHbIC MaTepualbl ¥ MaTepUAITbI OOIIEro
HazHaueHus. OcHoBHBIE cBoiicTBa. OCHOBHEBIE

MarHUTHbIE XapaKTEPUCTUKU. J[MaMarHeTUKH.

[Tapamarneruxu. @eppoMarHeTuku u eppu-
MarHeTrku. AHtudeppomardetuku. [Ipupona
beppomarnerusma. Brusinue pazinudHbix ak-

TOPOB Ha CBOMCTBA MarHUTHBIX MaTCpralioB.

OOuume ceeneHus
O MarHUTHBIX Ma-
Tepuanax

14

Haznauenue u
obnacTu nmpume-
HEHHS MarHUT-
HBIX MaTepPUAIOB

Knaccudukanmss MarHWTHBIX —MaTepHajioB.
MaruutomsIrkue 1 MarHUTOTBEP/IbIE MaTEPH-
asipl. Depputhl, X CBOMCTBA U cocTaB. Mar-
HUTOMSTKAE M MAarHUTOTBEpAbIC (DEeppHTHL
Hx ucnons3oBaHue B 35IeKTpOHHUKE. AMOpd-
HbIE MarHUTHBIE MaTEPHAJIbl, UX MOITY4YEHHE,
CBOMCTBa U MEPCHEKTUBBI IPUMEHEHHs. Mar-
HUTHBIE MaTepHajbl CIEIUATLHOIO Ha3Haue-
HUS

Haznauenue u
obacti npume-
HEHMSI MarHUTHBIX
MaTepuaioB

15

KoncTpykimon-
HBIE MaTEpHAIIbI

Knaccugukanms KOHCTPYKIIMOHHBIX MaTepu-
aJIoB U UX CBOMCTBA. YepHble METAIBI U UX
cruiaBbl. COpTaMEHT MOCTaBIISIEMbIX MaTepu-
asioB. L[BeTHbIE MeTaUIBI M CIUTaBBI HA UX OC-
HoBe. CopTamMeHT MOCTaBIIEMbIX MaTepua-
noB. KoMmrosutel, BOJOKHa, IJIACTMAcChI.
CopTaMeHT TMOCTaBISIEeMbIX  MAaTEpHAIIOB.
@onbrupoBanHble  Marepuanbl. CopTaMeHT
NOCTaBIIsIEMbIX MatepuaiioB. Kien, kommayH-
TIbl, JJAKOKpaco4Hble MoKpbITHsA. Cmazku. He-
METAUIMYECKHE MUHEpaIbHbIE MarepHaibl.
CopTraMeHT NOCTaBJIsIeMbIX MaTepPUaIOB

16

HaHOMaTCpI/IaJ'ILI u
MNCPCIICKTUBHBIC

Knaccudukanmst HaHOMaTepuaaoB M HX
cBoiicTBa. HaHomopuctbie CTpyKTYphl, Qyi-

KoHncrpyknmon-
HBIC U MEPCIIEK-
THBHBIE MaTepua-
JIbI DJIEKTPOHUKH

1T



HaumenoBanue
Tema
No TEMBI . Tpynoemkocts| Tembl npaktuue- |TpymoemMkocTb TpynoeMKocTh
ConepxaHue JEKINOHHBIX 3aHATHI . J1a60paTOPHBIX
n/m (pa3nena) B aK.u. CKHX 3aHSTUH B aK.u. . B aK.u.
3aHATHI
JUCLUATUTAHBI
Mareprabl JIepeHbl, HAHOTPYOKU M HaHOBOJIOKHA. KBaH-
SJICKTPOHUKH TOBOPA3MEPHBIE CTPYKTYPbI, HAHOJUCIIEPCUH,
HAHOKPHCTAUTBI M HaHOKIacTepbl. Mx wc-
II0JIb30BaHNE B 3reKTpoHuke. HoBble momy-
MIPOBOJIHUKOBBIE MaTepHalibl U MPUOOPHI Ha
ux ocHoBe. lcronb30BaHuE B 3IEKTPOHUKE.
Hanpspxennstit  kpemuuii. CyOMHKpOHHBIE
CTPYKTYpHI. [IpuMeHeHne B 31eKTpOHUKE
Bcero ayautopHsIx yacoB 36 54

¢t



Tabnua 4 — Bunel 3aHsATHIA 110 TUCHUIUIMHE U paclpeieleHne ayIMTOPHBIX 4acoB (0YHO-3a04Hast popma 00yUdeHUsI)

HaunmenoBanue
Tema
No TEMBI . Tpynoemkocts| Temsbl npaktuue- |TpymoemMkocTb TpynoeMKocTh
n/m (pa3nena) ConepiaHHe NCKIMORHBIX SaHATHA B aK.u. CKHX 3aHSTUH B aK.u. Ha60paTOpr b B aK.u.
JCHUTITHBI ST
1 | ®usuka Knaccubukamus MaTepranoB 3JIEKTPOHHON 0,5 Nzyuenue Bausi- 0,5
MIPOBOTHUKOB TeXHUKU. [Ipupoma  3IeKTPOINPOBOAHOCTH HUS IpUMeceit U
MmetaiuioB. IlpencraBieHue 30HHOM TeopuH neheKToB CTPYyK-
TBepAOro Tema.  TemmeparypHasl 3aBUCH- TYpHI HA y/ICTTh-
MOCTb YJEJIBHOTO COMpPOTHBIEHUA. BnusHue HYIO IPOBOJTHU-
npuMeceld 1 1e(hEeKTOB CTPYKTYPHI HA Y/Ieib- MOCTh METaJJIOB
HYIO IPOBOAMMOCTb METAJIIOB
2 |OcHoBHble Xxapak-| Kmaccudukaiuys mpoBOTHMKOB IO COCTaBy, 0,5 OCHOBHEIE Xa- 0,5
TEPUCTHKH U KJIac-| CBOWCTBAM W TEXHHYCCKOMY HAa3HAYCHHIO. PaKTEPHUCTUKH U
cuukanms  mpo-| DJIEKTpUYECKHe CBOMCTBA METAJUIMYECKHUX KIaccupuKanus
BOJTHUKOB CIDIABOB M TOHKHX IUICHOK. COMpOTHUBIICHHE MIPOBOHUKOB
MIPOBOJTHMKOB HA BBICOKMX dYacTtoTax. KoH-
TakTHBIe siBeHUs U TepMmo-D/IC. SBnenue
CBEPXMPOBOMMOCTH. KpuThdueckne mapa-
METPBI CBEPXIPOBOTHUKOB
3 | [IpoBomsiue Merannbel BBICOKOH MPOBOJUMOCTH M KOH- 0,5 [IpoBonsmue u 0,5
U PE3WCTHBHBIC | TAaKTHbIC Marepuaibl. MeTalulbl W CIUIaBbI PE3UCTUBHBIC Ma-
Marepuabl BBICOKOTO COMPOTUBJIEHHSA.  Pe3ucTuBHBIE TepHAaIbI
Metaimmueckue mieHku. [Ipunon. Hemeran-
JIMYECKUE TPOBOISIIIE MaTePUAIIBI
4 |CrnenpanbHble TyroriaBkue MeTaJUThI M CIUIABBL.  DJIEKTPO- 0,5 [TpumeneHue 0,5
MPOBOIAIIINE BaKyyMHbI€ CIUTaBbl. CBEPXIPOBOISIIIE Me- CBEPXITPOBOIHU-
MaTeprasIbl Tl U CIUTaBbl. OKCHJIHBIE BBICOKOTEMIIE- KOB U 2JIEMEHTBI
paTypHbIe CBEpXIpOBOAHUKH. [IpumeHeHne KPUODJIEKTPOHUKH
CBEPXIIPOBOJIHUKOB W JJIEMEHTHI KpPHOAJICK-
TPOHUKHU
5 | Dnexrpodusmue- CoOCTBEeHHBIN TIOTYNPOBOAHUK W COOCTBEH- 0,5 DnekTpoduznye- 0,5
CKHE CBOICTBa| Has 3JIEKTPONPOBOAHOCTh. BiusHue mpume- CKH€ CBOMCTBa
TIOJTYIIPOBOTHUKOB | Ce Ha IJIEKTPUYSCKHUE CBOWMCTBA MOYIPO- TIOJTYTIPOBOTHUKOB

€T



/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

BOJHUKOB. TemrieparypHasi 3aBUCHUMOCTb
IIPOBOJIMMOCTH B IOJIYNPOBOAHUKaX. Mexa-
HU3MBI paccesiHusl HocuTenen 3apsina. Hepas-
HOBECHBIE COCTOSIHUSL B IOJYIIPOBOAHUKAX,
MEXaHU3MBbI U TTapaMeTphbl PeKOMOUHAITIH

®uznyeckue sBlie-
HUSL U APPEKTh B
TIOJTYIIPOBOTHUKAX

Onrtuyeckue CBOKMCTBA MOIYIPOBOIHUKOB.
@DoTOdNIEKTPIYECKHE SIBIICHUS B IOIYIPO-
BogHUKAX. D dekt Xomra Tepmornekrpuye-
CKHE SIBJICHUs] B MOJYHNPOBOJHUKAX. OJIEK-
TPOMPOBOJHOCTH B CHJIBHOM 3JIEKTPUYECKOM
nose

0,5

DuU3NYECKUE SBIIEC-
HUs 1 ) PEeKTHI B
MOJTYTIPOBOTHUKAX

0,5

Kiaccuueckue
MOTYITPOBOAHUKO-
BBIC MaTepI/IaJII)I

Kraccudukanust momyrnpoBOJHUKOBBIX Mare-
pHAJIOB 110 COCTaBY, BHYTPEHHEMY CTPOCHUIO
n cBoiictBaM. KpemHuii ¥ repMaHuii: XUMH-
YECKHE CBSA3H; KPUCTAUIMYECKOE CTPOECHUE;
0COOEHHOCTH 30HHOM CTPYKTYpbI; OCHOBHBIE
(HU3UKO-XMMHYECKHE, JIIEKTPUYECKUE U OIl-
TUYECKUE CBOMCTBA, IOBEICHUE IPUMECEH.
IomMKkpucTaIM4ecKuii  KpEMHUM, yIIpaBlie-
HUE CBOMCTBaMHM, IIPUMEHEHUE B IOIYIPO-
BOJIHUKOBBIX TpHOOpax. MoHOKpUCTaIIye-
CKMM KpEMHHH, YIpPAaBICHUE CBOMCTBaMH,
NPUMEHEHUE B MOIYIPOBOIHUKOBBIX MPUOO-
pax

0,5

Knaccuueckue
MOJIYTIPOBOTHUKO-
BBIC MaTepI/IaJH)I

0,5

CoBpeMeHHbIe
TIOJTYTIPOBOTHU-
KOBBIE Marepua-
JIBI

IomynpoBogHuKoBble coemrHenns Tuna A3BS.
[lepcriekTBHBIE TIPUMEHEHUSI B 3JIEKTPOHHKE.
IomynpoBogHuKoBbIe coenrHeHns Tuna A2B6.
[lepcriekTBHBIE TIPUMEHEHUSI B JJIEKTPOHHKE.
IonynpoBogHukoBble coeqrHenns Tuna A4B6.
[lepcriekTBHBIE TPUMEHEHUSI B 3JIEKTPOHUKE.
Kapbun kpemHusi. SIBieHHs CaMOKOMITEHCAIIUH

0,5

CoBpeMeHHbIE
TIOJTYIIPOBOTHH -
KOBBIE MaTepHa-
JIbI

0,5

71



/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

u noyutunu3ma. [lepcrnekTiBHbIE MPUMEHEHUS
B DJIEKTpOHUKE. V30BajleHTHBIE TBEpABIE pac-
TBOpBL. Kputepun HeorpaHMYEHHOH pacTBOpU-
MOCTH. 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB OT
cocraBa. [Ipumenenus B anekrpoHuke. MHOro-
KOMIIOHEHTHbIE cUCTeMBI. [IpumMeHeHus B arek-
TpoHuke. M3omepuoaHpie TeTepOCTPYKTYpPhl U
UX NPUMEHEHHE B MPUOOPAX ONTOIEKTPOHHUKH.
I'uaporeHn3MpoBaHHBIM aMOP(HBIA KPEMHUIA.
Oco0EHHOCTH PHEPreTHYECKOTrO CIEKTPa, K-
TPUYECKHE U OINTUYECKHE CBOWMCTBA. MeTobl
MOJTyYEeHHUsI U TIPUMEHEHHE B (DOTORIIEKTpUYE-
CKHX IpeoOpa3oBaTessix

OcHoBHbIe  (pu3H-
YeCKHUE MPOLIECCHI B
JIDJIEKTPHKAX

[Nonsipuzarmst TUAIEKTPUKOB, WX KiacCu(UKa-
oys [0 BUJAAM TOJSIpU3alvy. BiisHue BHEI-
HUX (PaKTOPOB HA JMAJIEKTPUUECKYIO MPOHHUIIA-
€MOCTb MaTepUalIoB. JINHEWHbIE U HEJIMHEWHBIE
JDJIEKTPUKUA.  DJIEKTPONPOBOAHOCT  JIMAJICK-
TpUKOB. CONPOTUBIICHUE U30JISALIUH.

OcHoBHBIE QH3H-
4ECKHUE MPOLIECCH
B JIMDJIEKTPUKAX

0,5

10

BmusiHne  BHyT-
PEHHHUX M BHEI-
HUX (haKTOpOB Ha
CBOMCTBa -
AIIEKTPUKOB

BmsiHne npumecel, TeMneparypsl U BIIQKHO-
CTH OKpy»Karolieil cpefibl Ha OOBEMHYIO M T10-
BEPXHOCTHYIO MPOBOIMMOCTb TBEPIBIX JUDJICK-
TpuKOB. Buapl amdnekrpudeckux mnorepb. Oc-
HOBHBIE XapaKTEPUCTUKU MOTEPb U UX 3aBUCH-
MOCTb OT YCJIOBHI 3KCIUTyaTalliM MaTEPHAIOB.
[IpoGoit  audnekTpukoB. MexaHu3Mmbl poOos
ra3oB, XHUIKOCTEH M TBEPABIX IUAIEKTPHUKOB.
[lonsitue 06 anexTpuueckoit mpouHoct. [lo-
BEPXHOCTHBI pa3psiA. OJeKTpudecKas Mpod-
HOCTb TOHKHUX IIJICHOK.

Binsnue BHyT-
PEHHMX U BHEIII-
HUX (pakTOpOB Ha
CBOMCTBa JU-
AIIEKTPUKOB

0,5

a1



HaunmenoBanue

Tema
No TEMBI . Tpynoemkocts| Tembl npaktuue- |TpymoemMkocTb TpynoeMKocTh
ConepxaHue JEKINOHHBIX 3aHATHI . J1a60paTOPHBIX
n/m (pa3nena) B aK.u. CKHX 3aHSTUH B aK.u. . B aK.u.
3aHSATUN
JICITUTITAHBI
11 | ITaccuBHBIE Knaccubukamys IUAIEKTPUKOB TIO0  CBOM- 1 [TaccuBHEBIE nU- 0,5
JUDIICKTPUKH CTBaM M TEXHWYECKOMY Ha3HaudeHuro. Jlu- JIEKTPUKU

ANEKTPUYECKUE TOTMMEPHI M KOMIO3UIIMU Ha
UX ocHOBe. Heopranuveckue CTEKiIa, 3aBHCH-
MOCTb CBOICTB OT COCTaBa. DIEKTPOBAKYYM-
HbBIE, YCTAHOBOYHBIE, ONITUYECKUE U JIA3EPHBIC
creka. CTEeKISIHHbIE BOJIOKHA M BOJIOKOHHBIE
ontuueckne Kabemu. CTEKIOKpHCTAILIAYE-
ckue Marepuaisl. Kepamudeckue TUaneKTpu-
k. CocTaB M CTPYKTypa KepPaMHUYECKUX Ma-
TEpUaIoB. YCTAaHOBOYHAS M KOHJCHCATOPHAs
KepamMHKa

12 | AxTUBHEIE Knaccudukanys akTHBHBIX U3JICKTPUKOB H 1 AKTHUBHBIE TU- 0,5

JIJICKTPHKA ANIEMEHTOB Ha MX OCHOBE. CerHeTodICKTPHKHY, AJICKTPUKH U

OCOOEHHOCTH ~ CTPOEHHMSI, JIUIIIEKTPUUIECKUI
TUCTEPE3UC, TPUPOJA CHIOHTAHHOW MOJISIpHU3a-
mun. Ilpumenenne B snekrponuke. Hemmnen-
HbIE JMAJIEKTpUYECKUe 31eMeHTh. [lprmene-
Hue B anekTpoHuke. [Ibe3odddext u mpeso-
UIEKTpUYECKUue Marepuaibl. IIpuMeHeHue B
aKYCTOJIEKTPOHHUKE. ITbe302mexTpuueckue
pe3oHatopbl U puibTpel. [Tupospdext u nm-
POdJIEKTpUYECKHE MaTepuaibl. TermoBsle Ipu-
eMHUKH W3TydeHus. OnekTperbl. CrocoOsbl
MIOJTYYEHHUS JIEKTPETHOro cocrosiHus. Ilpume-
HEHHE 3JICKTPETHBIX TIpeoOpazoBareneit. K-
KU€ KPUCTAJUTbl, OCOOEHHOCTH HMX CTPOCHHUS,
Kjaccupukanus no tuimy mesodasbl. Tepmo-
ONTUYECKUE U IJIEKTPOONTHYECKHE 3(PHEKTHI.
[IpumeHenne B YCTpOWCTBAaX OTOOpaXKEHUs
uHpopmanuu. JIM3IEKTPUKU VIS TBEPIOTEIb-

3JIEMEHTHI (PyHK-
LHOHAIBHOMN
AJIEKTPOHUKHU

97



/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

HBIX JIa3CPOB

13

OO01mwme cBeneHus
O MAarHUTHBIX
Marepuanax

MarauTHbIC MaTepualbl ¥ MaTepUAITbI OOIIEro
HazHaueHusa. OcHoBHBIE cBoicTBa. OCHOBHBIE
MarHUTHBIE XapaKTEPUCTUKHU. JlMamMarHeTHKH.
[Tapamarneruku. deppomarnetnku u Qeppu-
MarHeTrku. AHtudeppomardetuku. [Ipupona
(dbeppomarnerusma. BivsiHue pa3nuiHbIx ¢ak-
TOPOB HAa CBOMCTBAa MArHUTHBIX MaTE€PUAJIOB.

OOuume ceeneHus
O MarHUTHBIX Ma-
Tepuanax

0,5

14

Haznauenue u
obnacTu nmpume-
HEHHS MarHUT-
HBIX MaTepPUAIOB

Knaccudukanmss MarHWTHBIX —MaTepHajioB.
MaruutomsIrkue 1 MarHUTOTBEP/IbIE MaTEPH-
anipl. Depputhl, X CBOMCTBA U cocTaB. Mar-
HUTOMSTKAE M MarHUTOTBEpAble (heppHTHL
Hx ucnons3oBaHue B 35IeKTpOHHUKE. AMOpd-
HbIE MarHUTHBIE MaTEPHAJIbl, UX MOITY4YEHHE,
CBOMCTBa U MEPCHEKTUBBI IPUMEHEHHs. Mar-
HUTHBIE MaTepHajbl CIEIUATLHOIO Ha3Haue-
HUS

Haznauenue u
obacti npume-
HEHMSI MarHUTHBIX
MaTepuaioB

0,5

15

KoncTpykimon-
HBIE MaTEpHAIIbI

Knaccugukanms KOHCTPYKIIMOHHBIX MaTepu-
aJIoB U UX CBOMCTBA. YepHble METAIBI U UX
cruiaBbl. COpTaMEHT MOCTaBIISIEMbIX MaTepu-
asioB. L[BeTHbIE MeTaUIBI M CIUTaBBI HA UX OC-
HoBe. CopTamMeHT MOCTaBIIEMbIX MaTepua-
noB. KoMmrosutel, BOJOKHa, IJIACTMAcChI.
CopTaMeHT TMOCTaBISIEeMbIX  MAaTEpHAIIOB.
@onbrupoBanHble  Marepuanbl. CopTaMeHT
NOCTaBIIsIEMbIX MatepuaiioB. Kien, kommayH-
TIbl, JJAKOKpaco4Hble MoKpbITHsA. Cmazku. He-
METAUIMYECKHE MUHEpaIbHbIE MarepHaibl.
CopTraMeHT NOCTaBJIsIeMbIX MaTepPUaIOB

16

HaHOMaTCpI/IaJ'ILI u
MNCPCIICKTUBHBIC

Knaccudukanmst HaHOMaTepuaaoB M HX
cBoiicTBa. HaHomopuctbie CTpyKTYphl, Qyi-

KoHncrpyknmon-
HBIC U MEPCIIEK-
THBHBIE MaTepua-
JIbI DJIEKTPOHUKH

LT



HaunmenoBanue

Tema
No TEMBI . Tpynoemkocts| Tembl npaktuue- |TpymoemMkocTb TpynoeMKocTh
ConepxaHue JEKINOHHBIX 3aHATHI . J1a60paTOPHBIX
n/m (pa3nena) B aK.u. CKHX 3aHSTUH B aK.u. . B aK.u.
3aHATUI
JUCLUATUTAHBI
Mareprabl JIepeHbl, HAHOTPYOKU M HaHOBOJIOKHA. KBaH-
SJICKTPOHUKH TOBOPA3MEPHBIE CTPYKTYPbI, HAHOJUCIIEPCUH,
HAHOKPHCTAUTBI M HaHOKIacTepbl. Mx wc-
II0JIb30BaHNE B 3reKTpoHuke. HoBble momy-
MIPOBOJIHUKOBBIE MaTepHalibl U MPUOOPHI Ha
ux ocHoBe. lcronb30BaHuE B 3IEKTPOHUKE.
Hanpspxennstit  kpemuuii. CyOMHKpOHHBIE
CTPYKTYpHI. [IpuMeHeHne B 31eKTpOHUKE
Bcero aynutopHbIX yacoB 12 8

8T



Tabnuma 5 — Bunel 3aHsATHIA 110 TUCHUIUIMHE U paclpe/ieleHne ay IMTOPHBIX 4acoB (3a0uHas (opma 00ydeHus)

HaumenoBanue
Tema
No TEMBI . Tpynoemkocts| Temsbl npaktuue- |TpymoemMkocTb TpynoeMKocTh
n/m (pa3nena) ConepiaHHe NCKIMORHBIX SaHATHA B aK.u. CKHX 3aHSTUH B aK.u. Ha60paTOpr b B aK.u.
JCHUTITHBI ST
1 | ®usuka Knaccubukamus MaTepranoB 3JIEKTPOHHON 0,5 Nzyuenue Bausi- 0,5
MIPOBOTHUKOB TeXHUKU. [Ipupoma  3IeKTPOINPOBOAHOCTH HUS IpUMeceit U
MmetaiuioB. IlpencraBieHue 30HHOM TeopuH neheKToB CTPYyK-
TBepAOro Tenma.  TemmeparypHas 3aBHUCH- TYpHI HA y/ICTTh-
MOCTb YJEJIBHOTO COMpPOTHBIEHUA. BnusHue HYIO IPOBOJTHU-
npuMeceld 1 1e(heKTOB CTPYKTYPHI Ha YIellb- MOCTh METAJJIOB
HYIO IPOBOAMMOCTb METAJIIOB
2 |OcHoBHble Xxapak-| Kmaccudukaiuys mpoBOTHMKOB IO COCTaBy, OcHoBHBIE Xa-
TEPUCTHKH U KJIac-| CBOWCTBAM W TEXHHYCCKOMY HAa3HAYCHHIO. PaKTEPHUCTUKH U
cuukanms  mpo-| DJIEKTpUYECKHe CBOMCTBA METAJUIMYECKHUX KIaccupuKanus
BOJTHUKOB CIDIABOB M TOHKHX IUICHOK. COMpOTHUBIICHHE MIPOBOHUKOB
MIPOBOJTHMKOB HA BBICOKMX dYacTtoTax. KoH-
TakTHBIe siBeHUs U TepMmo-D/IC. SBnenue
CBEPXMPOBOMMOCTH. KpuThdueckne mapa-
METPBI CBEPXIPOBOTHUKOB
3 | [IpoBomsiue Merannbel BBICOKOH MPOBOJUMOCTH M KOH- 0,5 [IpoBonsmue u 0,5
U PE3WCTHBHBIC | TAaKTHbIC Marepuaibl. MeTalulbl W CIUIaBbI PE3UCTUBHBIC Ma-
Marepuabl BBICOKOTO COMPOTUBJIEHHSA.  Pe3ucTuBHBIE TepHAaIbI
Metaimmueckue mieHku. [Ipunon. Hemeran-
JIMYECKUE TPOBOISIIIE MaTePUAIIBI
4 | CnenuanbHble TyromnnaBkue MeTauIbl ¥ CIJIaBbL. DJIEKTPO- IIpumeHeHne
MPOBOIAIIINE BaKyyMHbI€ CIUTaBbl. CBEPXIPOBOISIIIE Me- CBEPXITPOBOIHU-
MaTeprasIbl Tl U CIUTaBbl. OKCHJIHBIE BBICOKOTEMIIE- KOB U 2JIEMEHTBI
paTypHbIe CBEpXIpOBOAHUKH. [IpumeHeHne KPUODJIEKTPOHUKH
CBEPXIIPOBOJHUKOB W JJIEMEHTBI KPHOAJICK-
TPOHUKHU
5 | Dnexrpodusmue- CoOCTBEeHHBIN TIOTYNPOBOAHUK W COOCTBEH- 0,5 DnekTpoduznye- 0,5
CKHE CBOICTBa| Has 3JIEKTPONPOBOAHOCTh. BiusHue mpume- CKH€ CBOMCTBa
TIOJTYIIPOBOIHUKOB | CEM Ha AJIEKTPUYECKHE CBOMCTBA TOIYIPO- TTOJTYITPOBOTHUKOB

67



/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

BOJHUKOB. TemmeparypHas 3aBUCHUMOCTb
IIPOBOJIMMOCTH B IOJIYNPOBOAHUKaX. Mexa-
HU3MBI paccesiHusl HocuTenen 3apsina. Hepas-
HOBECHBIE COCTOSIHUSL B IOJYIIPOBOAHUKAX,
MEXaHU3MBbI U TTapaMeTphbl PeKOMOUHAITIH

®uznyeckue sBlie-
HUSL U 3(PGdEKTh B
TIOJTYIIPOBOTHUKAX

Onrtuyeckue CBOKMCTBA MOIYIPOBOIHUKOB.
@DoTOdNIEKTPIYECKHE SIBIICHUS B IOIYIPO-
BogHUKAX. D dekt Xomra Tepmornekrpuye-
CKHE SIBJICHUs] B MOJYHNPOBOJHUKAX. OJIEK-
TPOMPOBOJHOCTH B CHJIBHOM 3JIEKTPUYECKOM
nose

DuU3NYECKUE SBIIEC-
HUs 1 ) PEeKTHI B
MOJTYTIPOBOTHUKAX

Kiaccuueckue
MOTYITPOBOAHUKO-
BBIC MaTepI/IaJII)I

Kraccudukanust momyrnpoBOJHUKOBBIX Mare-
pHAJIOB 110 COCTaBY, BHYTPEHHEMY CTPOCHUIO
n cBoiictBaM. KpemHuii ¥ repMaHuii: XUMH-
YECKHE CBSA3H; KPUCTAUIMYECKOE CTPOECHUE;
0COOEHHOCTH 30HHOM CTPYKTYpbI; OCHOBHBIE
(HU3UKO-XMMHYECKHE, JIIEKTPUYECKUE U OIl-
TUYECKUE CBOMCTBA, IOBEICHUE IPUMECEH.
IomMKkpucTaIM4ecKuii  KpEMHUM, yIIpaBlie-
HUE CBOMCTBaMHM, IIPUMEHEHUE B IOIYIPO-
BOJIHUKOBBIX TpHOOpax. MoHOKpUCTaIIye-
CKMM KpEMHHH, YIpPAaBICHUE CBOMCTBaMH,
NPUMEHEHUE B MOIYIPOBOIHUKOBBIX MPUOO-
pax

CoBpeMeHHbIe
TIOJTYTIPOBOTHU-
KOBBIE Marepua-
JIBI

IomynpoBogHuKoBble coemrHenns Tuna A3BS.
[lepcriekTBHBIE TIPUMEHEHUSI B 3JIEKTPOHHKE.
IomynpoBogHuKoBbIe coenrHeHns Tuna A2B6.
[lepcriekTBHBIE TIPUMEHEHUSI B JJIEKTPOHHKE.
IonynpoBogHukoBble coeqrHenns Tuna A4B6.
[lepcriekTBHBIE TPUMEHEHUSI B 3JIEKTPOHUKE.
Kapbun kpemHusi. SIBieHHs CaMOKOMITEHCAIIUH

0,5

Knaccuueckue
MOJIYTIPOBOTHUKO-
BBIC MaTepI/IaJH)I

CoBpeMeHHbIE
TIOJTYIIPOBOTHH -
KOBBIE MaTepHa-
JIbI

0,5

0¢



/n

HaumenoBanue
TEMBI
(pa3nena)
JUACIATIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

u noyutunu3ma. [lepcrnekTiBHbIE MPUMEHEHUS
B DJIEKTpOHUKE. V30BajleHTHBIE TBEpABIE pac-
TBOpBL. Kputepun HeorpaHMYEHHOH pacTBOpU-
MOCTH. 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB OT
cocraBa. [Ipumenenus B anekrpoHuke. MHOro-
KOMIIOHEHTHbIE cUCTeMBI. [IpumMeHeHus B arek-
TpoHuke. M3omepuoaHpie TeTepOCTPYKTYpPhl U
UX NPUMEHEHHE B MPUOOPAX ONTOIEKTPOHHUKH.
I'uaporeHn3MpoBaHHBIM aMOP(HBIA KPEMHUIA.
Oco0EHHOCTH PHEPreTHYECKOTrO CIEKTPa, K-
TPUYECKHE U OINTUYECKHE CBOWMCTBA. MeTobl
MOJTyYEeHHUsI U TIPUMEHEHHE B (DOTORIIEKTpUYE-
CKHX IpeoOpa3oBaTessix

OcHoBHbIe  (pu3H-
YeCKHUE MPOLIECCHI B
JIDJIEKTPHKAX

[Nonsipuzarmst TUAIEKTPUKOB, WX KiacCu(UKa-
oys [0 BUJAAM TOJSIpU3alvy. BiisHue BHEI-
HUX (PaKTOPOB HA JMAJIEKTPUUECKYIO MPOHHUIIA-
€MOCTb MaTepUalIoB. JINHEWHbIE U HEJIMHEWHBIE
JDJIEKTPUKUA.  DJIEKTPONPOBOAHOCT  JIMAJICK-
TpUKOB. CONPOTUBIICHUE U30JISALIUH.

10

BmusiHne  BHyT-
PEHHHUX M BHEI-
HUX (haKTOpOB Ha
CBOMCTBa -
AIIEKTPUKOB

BmsiHne npumecel, TeMneparypsl U BIIQKHO-
CTH OKpy»Karolieil cpefpl Ha OOBEMHYIO M T10-
BEPXHOCTHYIO MPOBOIMMOCTb TBEPIBIX JUDJICK-
TpuKOB. Buapl amdnekrpudeckux mnorepb. Oc-
HOBHBIE XapaKTEPUCTUKU MOTEPb U UX 3aBUCH-
MOCTb OT YCJIOBHI 3KCIUTyaTalliM MaTEPHAIOB.
[IpoGoit  audnekTpukoB. MexaHu3Mmbl poOos
ra3oB, XHUIKOCTEH M TBEPABIX AWUIIEKTPUKOB.
[lonsitue 06 anexTpuueckoit mpouHoct. [lo-
BEPXHOCTHBI pa3psiA. OJeKTpudecKas Mpod-
HOCTb TOHKHUX IIJICHOK.

OcHoBHBIE QH3H-
4ECKHUE MPOLIECCH
B JIMDJIEKTPUKAX

Binsnue BHyT-
PEHHMX U BHEIII-
HUX (pakTOpOB Ha
CBOMCTBa JU-
AIIEKTPUKOB

0,5

1¢



HaunmenoBanue

Tema
No TEMBI . Tpynoemkocts| Tembl npaktuue- |TpymoemMkocTb TpynoeMKocTh
ConepxaHue JEKINOHHBIX 3aHATHI . J1a60paTOPHBIX
n/m (pa3nena) B aK.u. CKHX 3aHSTUH B aK.u. . B aK.u.
3aHATHI
JUCLUATUTAHBI
11 | ITaccuBHBIE Knaccubukamys IUAIEKTPUKOB TIO0  CBOM- 1 [TaccuBHEBIE nU- 0,5
JUDIICKTPUKH CTBaM M TEXHWYECKOMY Ha3zHaueHWro. Jlu- JIEKTPUKU

ANEKTPUYECKUE TOTMMEPHI M KOMIO3UIIMU Ha
ux ocHoBe. Heopranuueckue crekia, 3aBUCH-
MOCTb CBOICTB OT COCTaBa. DIEKTPOBAKYYM-
HbIE, YCTAHOBOYHBIE, OTITUYECKHE U JIA3epHBIC
creka. CTEeKISIHHbIE BOJIOKHA M BOJIOKOHHBIE
ontuueckne Kabemu. CTeKIOKpHCTaIUIAYe-
ckue Matepuaisl. Kepamudeckue TUaIeKTpu-
k. CoCTaB M CTPYKTypa KEpaMHUYECKUX Ma-
TEpUaIoB. YCTAaHOBOYHAS M KOHJCHCATOPHAs
KepaMuKa

12 | AxTUBHEIE Knaccudukanys akTHBHBIX U3JICKTPUKOB H AKTHUBHBIE TU-

JIRIIEKTPUKH AJIEMEHTOB Ha MX OCHOBE. CEerHeTOAIEKTPUKH, AIEKTPUKU U

OCOOEHHOCTH ~ CTPOEHHMSI, JIUIIIEKTPUUIECKUI
TUCTEPE3UC, TPUPOJA CHIOHTAHHOW MOJISIpHU3a-
mun. Ilpumenenne B snekrponuke. Hemmnen-
HbIE JMAJIEKTpUYECKUe 31eMeHTh. [lprmene-
Hue B anekTpoHuke. [Ibe3odddext u mpeso-
UIEKTpUYECKUue Marepuaibl. IIpuMeHeHue B
aKYCTOJIEKTPOHHKE. ITbe302mexTpuueckue
pe3oHatopbl U puibTpel. [Tupospdext u nm-
POdJIEKTpUYECKHE MaTepuaibl. TermoBsle Ipu-
eMHUKH W3TydeHus. OnekTperbl. CrocoOsbl
MIOJTYYEHHUS JIEKTPETHOro cocrosiHus. Ilpume-
HEHHE 3JICKTPETHBIX TIpeoOpazoBareneit. K-
KU€ KPUCTAJUIbl, OCOOEHHOCTH UX CTpPOEHHS,
Kaccupukanus no tuimy Mmesodasbl. Tepmo-
ONTUYECKUE U IJIEKTPOONTHYECKHE 3(PHEKTHI.
[IpumeHenne B YCTpOWCTBAaX OTOOpaXKEHUs
uHpopmanuu. JIM3IEKTPUKU VIS TBEPIOTEIb-

3JIEMEHTHI (PyHK-
LHOHAIBHOMN
AJIEKTPOHUKHU

¢c



/n

HaumenoBanue
TEMBI
(pa3nena)
JUCHHUITIIMHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK.u.

Tembl npakTHUye-
CKUX 3aHSTUU

TpynoeMkocTh
B aK.u.

Tema
71a00paTOPHBIX
3aHSATUI

TpynoeMKocTh
B aK.u.

HBIX JIa3CPOB

13

OO01mwme cBeneHus
O MAarHUTHBIX
Marepuanax

MarauTHbIC MaTepualbl ¥ MaTepUAITbI OOIIEro
HazHaueHusa. OcHoBHBIE cBoicTBa. OCHOBHBIE
MarHUTHBIE XapaKTEPUCTUKHU. JlMamMarHeTHKH.
[Tapamarneruku. deppomarnetnku u Qeppu-
MarHeTrku. AHtudeppomardetuku. [Ipupona
(dbeppomarnerusma. BivsiHue pa3nuiHbIx ¢ak-
TOPOB HAa CBOMCTBAa MArHUTHBIX MaTE€PUAJIOB.

14

Haznauenue u
obnacTu nmpume-
HEHHS MarHUT-
HBIX MaTepPUAIOB

Krnaccudukaryst MarHUTHBIX — MaTepUAasoB.
MarsuTomsarkue 1 MarHUTOTBEP/BIE MaTepua-
Jb1. DeppuThl, X CBOKMCTBA U cocTaB. MarHu-
TOMSTKHE ¥ MarHUTOTBepiable (epputhl. VX
UCTIONIB30BaHUE B 3JIEKTPOHHKE. AMOpGHBIC
MarHuTHBIE MATEPUAJIbI, UX IOITy4EHHE, CBOM-
CTBa U NIEPCIIEKTHUBbI IPUMEHEHMS. MarHuTHbIe
MaTepraIbl CIENUAIBHOIO HA3HAYECHUS]

OOuume ceeneHus
O MarHUTHBIX Ma-
Tepuanax

Haznauenue u
obacti npume-
HEHMSI MarHUTHBIX
MaTepuaioB

0,5

15

KoHcTpyKimoH-
HbIE MaTepuabl

Knaccudukanumst KOHCTpYKIIMOHHBIX MaTepH-
aJIOB M X CBOMCTBA. UepHble METAIIBI U UX
cruiaBbl. COpTaMEHT MOCTABIISIEMBIX MaTepy-
asioB. [[BeTHBIE METAILIBI U CILIABBI HA UX OC-
HoBe. COpTaMeHT MOCTaBIIEMBIX MaTepHa-
70B. KOMIIO3UTBI, BOJOKHA, IUIACTMACCHI.
CopraMeHT TOCTaBISEMBIX  MAaTEpHAIIOB.
@onbrupoBanHele  Marepuanbl. CopTamMeHT
MIOCTaBJIsIEMbIX MarepuaiioB. Kien, kommnayH-
I, JTAKOKpacouHble MOKpbITH. Cmasku. He-
METAUIMYECKUE MHUHEPAIbHBIE MaTepUaIbl.
CopTaMeHT NOCTABIISIEMBIX MAaTEPHATIOB

16

Hanomarepuansr n
MEePCIIEKTUBHbIE
Marepuabl

Knaccudukanmss HaHomatepuasioB U UX
cBoiicTBa. HaHomopuctbie CTpyKTYphl, Qyi-
JIepeHbl, HAHOTPYOKH 1 HaHOBOJIOKHA. KBaH-

KoHncTpykuunosn-
HbIE U NIEPCIIEK-
THUBHBIE MaTepHa-
JIbI DJIEKTPOHUKHU

0,5

e



HaunmenoBanue

Tema
No TEMBI . Tpynoemkocts| Tembl npaktuue- |TpymoemMkocTb TpynoeMKocTh
ConepxaHue JEKINOHHBIX 3aHATHI . J1a60paTOPHBIX
n/m (pa3nena) B aK.u. CKHX 3aHSTUH B aK.u. . B aK.u.
3aHATHI
JUCLUATUTAHBI
AIICKTPOHUKH TOBOpa3MEpHBIE CTPYKTYPhI, HAHOAUCIICPCHH,
HAaHOKPUCTAUIbI M HaHOKiacrepbl. Mx wuc-
MOJTb30BaHKNE B 3reKkTpoHuke. HoBble moiy-
MIPOBO/THAKOBBIE MaTepHAIbI U TPUOOPHI HA
ux ocHoBe. lcronb30BaHue B 3JEKTPOHHUKE.
Hanpsoxennsiii  kpemaunii.  CyOMHKpOHHBIC
CTpYKTYpHL. [IpuMeHeHne B 31eKTpOHUKe
Bcero aynutopHbIX 4acoB 6 4

44
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6 ®oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBEAeHUs TEKYIIEro KOHTPOJIs ycIieBa-
€MOCTH U MPOMEKYTOYHOM aTTecTaluM 1110 UTOraM 0CBOEHMsI TUCIUTLINHBI

6.1 Kpurepuu oueHuBaHuA

B cootBerctBuu ¢ [lonoxeHnem 0 KpeAUTHO-MOIYJIBHON CUCTEME OpraHU3a-
1005051 00pa3oBaTEIBLHOTO nporecca OI'bOY BO «1oHI'TY»
(https://www.dstu.education/images/structure/license _certificate/polog_kred_modul.pdf)
IIpU OIEHUBAHUU C(HOPMUPOBAHHOCTH KOMIIETCHIIMH 10 JTUCHUILUIMHE UCIIOIb3YeTCs
100-0ayutpbHas mIkaa.

[lepeueHb KOMMETEHIUA MO AUCIUIUIMHE W CIOCOOBI OIICHWBAHUSI 3HAHUUN
IIPUBEJICHBI B Ta0OIUIIE 5.

Ta6Jmua 5- HepequL KOMHGTGHI.[HI?I 110 AMCOUIIIIMHC U CITOCOOBI OLICHUBAaHMWI 3HA-

HHUN
Kon n HaumeHOBaHuE Croco6
O1ieHOYHOE CPeSICTBO
KOMIIETEHIINHU OILICHUBAHUA
KomimiekT xoHTpOIH 170:¢
YK-1, OIIK-3 JK3aMeH POJIHPYIOLL
MaTepHuasoB JIJIs HK3aMeHa

Bcero no tekymeit pabote B cemecTpe CTyIeHT MoxkeT Habpath 100 Gamios,
B TOM YHCJIE:

— TECTOBBIM KOHTPOJIb WJIM YCTHBIA OMPOC HA KOJJIOKBUYMax (2 KOJUIOKBHUY-
Ma) — Bcero 40 6aos;

— 3a BBIMOJIHEHUE UHAUBUIYATIBLHOTO 3a1aHus — Bcero 60 6asioB.

DK3aMeH MPOCTAaBJISETCS aBTOMAaTUYECKU, €CIM CTYIEHT HaOpal B TEUEHUU
cemecTpa He MeHee 60 OallJIOB M OTYUTAJICS 32 KAXKIYI0 KOHTPOJIBHYIO TOUKY. Mu-
HUMAaJIbHOE KOJMYECTBO OAJIJIOB MO KaXKJI0MY M3 BUJIOB TEKYIIEH pabOThl COCTABIIA-
eT 60% 0T MaKCHMAaJIBHOTO.

DK3aMeH M0 AUCUHUILIMHE MPOBOJUTCS 10 pe3yibTataM paboThl B ceMecTpe. B
clly4yae €ciM MOJIy4eHHas B CEMECTpEe CyMMa OallJIOB HE YCTPAaWBaEeT CTYIEHTA, BO
BpEMs 3K3aMEHA CTYJEHT MMEET MPaBO MOBBICUTh UTOTOBYIO OLIEHKY. DK3aMEH 10
JUCLUIUIMHE MPOBOIUTCS B (hOpME YCTHOTO SK3aMeHa IO BOMpOcaMm, MpeCTaBJICH-
HBIM HIKE, TUOO B pe3yJibTaTe TECTUPOBAHUS.

[ITkana oueHMBaHUsA 3HAHUM NPU NPOBEICHUU IMPOMEKYTOUYHOM aTTECTALUU
npuBeneHa B Tabmuie 6.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf

26

Taomuna 6 —Ikana orleHUBaHUA 3HAHUHI

Cymma 6asuioB 3a Bce BUIbI yUeOHOU . "
O1ieHKa 10 HAIIMOHAILHOU IIIKaJie 3a4€T/3K3aMeH
JeSITEeIIbHOCTH
0-59 He 3auTeH0/HEYAOBIETBOPUTEIHLHO
60-73 3a4TeHO/yI0BICTBOPUTEIHHO
74-89 3a4TeHO/XOPOIIIO
90-100 3a4TeHO/OTIINYHO

6.2 /lomaiuHee 3aaHue

B kauecTtBe AOMAIIHCTO 3aAdHUA CTYACHTBI U3Y4Yal0T MaTCPHaJIbl KOHCIICKTA

JIEKIUN.

6.3 Tempbl a5 pedpepaToB (Mpe3eHTANMA) — MHAUBUAYAJbHOE 3a/1aHHE

KonTtponrHas paboTa q0JKHA OBITH MPEJCTABIICHA B YCTAHOBJIEHHBIE JEKaHa-
TOM CpPOKHU U ohopMiIeHa Ha JucTax ¢popmara A4.

ITo ctpykrype KP nomkHa comepkaTh OTBETHI HAa BONPOCHI IO 3aJaHHBIM 9 Te-
MaM | pemreHue 3anad. O0s3aTeIbHO 3aMuChIBaTh (POPMYITUPOBKH BOIIPOCOB, a 3a-
TEeM OTBETHl HAa HUX, YCIOBHUSA 3a7auM U perieHus. Hymepanus ctpanuiy o0s3aTenb-
Ha. B xonne KP crnenyer nmpuBeCTH CIHUCOK MCHOJIB30BAHHBIX JUTEPATYPHBIX HC-

TOYHHKOB.
HpOBOI[SI YUCJIICHHBIC PAaCYCThI,

CJIeIyeT MOJb30BAThCS MPAaBHIIAMH MPUOIIH-

KCHHBIX BBIqHCHeHHfI, T.C. OKPYTJIATh 4YHCJIa JO BTOPOI'0 3HAKa ITOCJIC 3anaTol U
JIIsL OOJBIINX M OYEHb MaJbIX YHCEN IOJIb30BaThCd COMHOXUTENEeM 10 B cooTBeT-

CTBYIOLIEH CTEICHM.

Tabmuma 6.3.1 — BapuaHTs! 3aganuit

Howmep
Homep Teopetnyeckoro sonpoca
BapuaHTa

1 1.1,2.1,31,41,5.1,6.1,7.1,8.1,9.1
2 1.2,2.2,32,42,52,6.2,7.2,8.2,9.2
3 1.3,2.3,3.3,43,53,6.3,7.3,8.3,9.3
4 14,24,34,44,54,6.4,7.4,84,9.4
5 1.5,25,35,45,5.5,6.5,75,85,9.5
6 1.6, 2.6, 3.6, 4.6, 5.6, 6.6, 7.6, 8.6, 9.6
7 1.7,2.7,3.7,4.7,5.7,6.7,7.7,8.7,9.7
8 1.8,2.8,3.8,48,58,6.8,7.8,8.8,9.8
9 19,29,39,49596.9,7.9,89, 9.1
10 1.1,2.10,3.1,4.10,5.1,6.1,7.1,8.1,9.2
11 12,21,32,411,5.2,6.2,7.2,8.2,9.3
12 13,2.2,33,412,53,6.3,7.3,8.3,9.4
13 14,23,34,41,54,64,7.4,84,9.5
14 1.5,24,35,4.2,55,6.5,7.5,85,9.6
15 1.6, 2.5, 3.6,4.3,5.6, 6.6, 7.6, 8.6, 9.7
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Tema 1. OcHOBHBIE XapaKTEPUCTUKHU U KiIaccu(UKaLMs IPOBOJHUKOB

1.1 IIpupona 371€KTpONPOBOJHOCTH METAIIOB.

1.2 IlpencraBnenre 30HHOM TEOPUH TBEPIOTO Tea.

1.3 TemneparypHas 3aBUCUMOCTB yIEJIBHOTO CONPOTHUBIICHUS.

1.4 BmusHue npuMmeceld U Ae(PEKTOB CTPYKTYPhI Ha YAEIbHYIO IPOBOAUMOCTb

MCTAJIJIOB.

1.5 Knaccuduxanusi mpoBOJHUKOB IO COCTaBY, CBOMCTBAM U TEXHUYECKOMY

Ha3HaA4YCHHIO.

KOB.

1.6 DnekTpuyecKre CBOMCTBAa METAJUTMYECKUX CIIABOB M TOHKUX IJICHOK.

1.7 ConpoTHBIICHHE ITPOBOTHUKOB Ha BBRICOKHMX YacTOTaX.

1.8 KonrtakTtHble siBjieHUs U TepMo-D/1C.

1.9 SlBnenue cBepxmpoBoAMMOCTH. KpuTHueckue nmapamMeTpbl CBEpPXIPOBOIHHU-

Tewma 2. [IpoBoasiye u pe3uCTUBHBIE MaTEPHUAIIBI

2.1 Metajutbl BBICOKOM ITPOBOJAMMOCTH M KOHTAKTHBIE MaTEPUAJIbL.
2.2 MeTajutbl ¥ CIIaBbl BBICOKOTO COITPOTUBIICHUS.

2.3 Pe3uCTUBHBIC METATUIMYECKUE TLUICHKH.

2.4 Ilpumnon.

2.5 Hemerannuuecknue NpoBOIAIINAE MATEPUAIIBI

2.6 TyroriaBkue METaJUIbI U CIUIABHI.

2.7 DNeKTpOBaKyyMHbIE CILIABBI.

2.8 CBepXmpoBOIAIINE METAIIJIBI U CILJIABBI.

2.9 OxcuziHbIE BBICOKOTEMIIEPATYPHBIE CBEPXITPOBOIHUKH.

2.10 [IpuMeHeHue CBEpXITPOBOAHUKOB. U 3JIEMEHTBI KPUOAJIEKTPOHUKH.

Tema 3. DnekTpodu3nueckue CBOMCTBA MOTYIPOBOIHUKOB

3.1 CoOCTBEHHBIH MOTYTIPOBOIHUK U COOCTBEHHAS HJIEKTPOIIPOBOTHOCTb.

3.2 BinstHue npuMecei Ha 3JIEKTPUYECKHE CBOMCTBA MOJTYTPOBOIHUKOB.

3.3 TemmneparypHasi 3aBUCUMOCTb IIPOBOJIUMOCTH.

3.4 MexaHu3Mbl paccesiHAsI HOCUTENEN 3apsa.

3.5 HepaBHOBECHBIE COCTOSIHUS B MOJYNPOBOJHUKAX, MEXAHU3MBI U MapaMeT-

pBI PEKOMOUHAIUY.

3.6 OnTuueckue u GOTOIIEKTPUUECKUE CBOMCTBA MOJIYIIPOBOHUKOB.
3.7 Ddbdext Xomna

3.8 TepMOdIEKTpUUYECKUE SIBJIICHHS B MTOJTYIIPOBOJHUKAX.

3.9 DaeKkTponpoOBOAHOCTh B CUIILHOM JJICKTPUUECKOM MOJIE.

Tema 4. [TonynipoBOJHUKOBBIE MaTEPHUAIbI
4.1 Knaccuduxaius morympoBOJHUKOBBIX MAaTEpUAIOB IO COCTaBYy, BHYTPEH-

HEMY CTPOCHHIO U CBOMCTBaM.

4.2 KpeMHUIl U TepMaHHUI: XUMUYECKHE CBSI3U; KPUCTAJUIMYECKOE CTPOCHME;

0COOEHHOCTH 30HHOW CTPYKTYpbI; OCHOBHBIE (PU3UKO-XMMHUYECKUE, HIEKTPUUECKHUE
U ONTUYECKHE CBOMCTBA, MOBEJICHHUE TPUMECEH.
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4.3 TlonuKpUCTAIUIMYECKUIT KPEMHUM, YIIPABICHUE CBOWCTBAMH, IPUMEHEHHE
B MIOJIYITPOBOJTHUKOBBIX MPUOOPaX.

4.4 MOHOKPUCTAILIMYECKUN KPEMHHUI, YIPaBICHUE CBOMCTBAMHU, IPUMEHEHHUE
B [IOJIYIIPOBOIHUKOBBIX TPHOOpaXx.

4.5 TlomynpOBOTHUKOBBIE COEUHEHUS TUIA A®B®: 0COBEHHOCTH XHMIYECKO
CBSI3M M BHYTPEHHETO cTpoeHusi. OCHOBHbIE (PU3UKO-XUMHUECKHE, HIEKTPUIECKUE U
ONTHYECKHE CBOMCTBA, 3aKOHOMEPHOCTH MX M3MeHeHHWs. lloBeneHune npumecen u
nedeKToB CTPYKTYpHl. [lepcrekTuBHbIC MPUMEHEHUS B JJIEKTPOHHUKE.

4.6 TIonympoBOgHUKOBBIE coeauHenns Tina A°B®: 0COGEHHOCTH XHMIYECKOiT
CBSI3U U BHYTPEHHETO cTpoeHus. OCHOBHbIE (DU3UKO-XUMHUYECKHUE, DIEKTPUUECKHUE U
ONTUYECKHE CBOMCTBA, 3aKOHOMEPHOCTH UX M3MeHeHHs. lloBeneHue npumecen u
nepeKToB CTPYKTYphl. IlepcrekTuBHbIE IPUMEHEHUS B JJIEKTPOHHUKE.

4.7 TlomynpoBoHNKOBBIE coemuuenns Tuma A B 0COGEHHOCTH XMMUUECKOIT
CBSI3U U BHYTPEHHETO CTpoeHUsl. OCHOBHbIE (PM3UKO-XUMHUECKUE, HIEKTPUUECKUE U
ONTHYECKUE CBOMCTBA, 3aKOHOMEPHOCTH UX U3MeHeHHUs. lloBeneHue npumecen u
ne(eKTOB CTPYKTYpHI. [lepcrieKTUBHBIE NPUMEHEHHS B JIIEKTPOHUKE.

4.8 KapOun kpeMHuus. SIBjaeHUs] cCaMOKOMIIEHCAMK U noautunusma. Ilepcrex-
THUBHBIE IPUMEHEHHUSI B DJIIEKTPOHUKE.

4.9 N3oBasieHTHBIE TBEPABIE PACTBOpBl. KpuTepun HEOrpaHUYEHHOM PACTBO-
PUMOCTH. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB OT cocTaBa. [I[puMeHEeHUs B JIeK-
TPOHUKE.

4.10 ITomynpOBOAHUKOBBIE COEAUHEHUS - MHOTOKOMIIOHEHTHBIE CHUCTEMBI.
[IprmeHeHue B 3JIEKTPOHUKE.

4.11 U3omnepuoaHble TeTEPOCTPYKTYPHl U UX MPUMEHEHHE B IpHOOpax OITO-
JIEKTPOHUKH.

4.12 IM'maporeHn3upoBaHHbId aMopdHbIN kKpeMHnit. OCOOEHHOCTH YHEPreTHY e-
CKOT'O CIIEKTpa, JJICKTPUYECKHE M ONTHUYECKHUE CBOWMCTBA. MeETOAbl MOJIYyYEHHS U
MpUMEHEHUE B (DOTOINEKTPUUECKUX PEOOPAZOBATENSIX.

Tema 5. OcHOBHBIE (PU3HUECKUE MPOLECCHI B TUAJIEKTPUKAX

5.1 Tonsipyzatiys TUAIEKTPUKOB, X KacCU(PUKAIWs IO BUIaM MOJISIPU3AIIMK.

5.2 BnusiHue BHEMIHUX (PAKTOPOB HA AMAJIEKTPUUYECKYIO MPOHUIIAEMOCTh Ma-
TEpPHUAJIOB.

5.3 JIuneliHbIE M HETMHEWHBIE TUAJIEKTPUKHU.

5.4 DNeKTPONPOBOJHOCTh JUANEKTPUKOB. COMPOTUBIECHUE U3OJISIIIUU.

5.5 Bnugnue npumeceu, TeMnepaTypbl U BIIAXKHOCTH OKPYKAKOILIEH CPEabl Ha
00BEMHYIO U TOBEPXHOCTHYIO MPOBOIUMOCTb TBEPABIX TUAIEKTPUKOB.

5.6 Bunbl qusnektpudeckux notepb. OCHOBHBIE XapaKTEPUCTUKH MOTEPDh U UX
3aBUCUMOCTB OT yCJIOBUW 3KCILTyaTalii MaTEPHAIIOB.

5.7 llpo6oii muanexTpukoB. [loHsTHE 00 2MEKTPUUYECKON TPOYHOCTH.

5.8 Mexanusmsl mpo0osi ra30B, )KUIAKOCTEH U TBEPABIX AUIIEKTPUKOB.

5.9 I1oBepXHOCTHBIH pa3psil. DIEKTPUUECKAs IPOUYHOCTh TOHKUX IJIEHOK.
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Tema 6. ITaccuBHBIC TUAJICKTPUKHU

6.1 Knaccuduxanus IUAJIEKTPUKOB MO CBOMCTBAM M TEXHHUYECKOMY Ha3Hade-
HUIO.

6.2 JlupnexkTpuyeckue moJIMMEPbl 1 KOMIO3UIIMKM Ha X OCHOBE.

6.3 Heoprannueckue CTEKJIa, 3aBUCMUMOCTb CBOWMCTB OT cocTaBa. OCHOBHbIC
ATaIlbl TEXHOJIOTUYECKOTO IUKJIA.

6.4 DneKTpOBaKyyMHbBIE, YCTAHOBOYHbBIC, ONTHUYECKUE U JIa3€PHBIC CTEKJIA.

6.5 CTekJssHHbIE BOJIOKHA Y BOJIOKOHHBIE KaOeu.

6.6 CTEKIOKpUCTAUIMYECKUE MATEPHUAIIBI.

6.7 Kepamuieckue Ju3JIEKTPUKH.

6.8 CocTaB M CTPYKTypa KEpAMUYECKUX MATEPUATIOB, OCHOBHBIE ONEpalliy MO-
POIIKOBOM METAJLTYPTHUH.

6.9 YcraHoBOYHAs M KOHAEHCATOPHAs KEpaMHKA.

Tema 7. AKTUBHBIE AUDJIEKTPUKHU U 3JIEMEHTHI (PYHKIIMOHATBHON
ANEKTPOHUKHU

7.1 Knaccudukanysi akTUBHBIX TUJIEKTPUKOB U 3JIEMEHTOB HA MX OCHOBE.

7.2 CerHeTosNieKTpUKU, OCOOEHHOCTH CTPOEHUS, JUAICKTPUUYECKHUI THCTepe-
3HC, IPUPOJA CHOHTAHHOU Nosgpu3aiuu. [[puMeHeHne B 3JIEKTPOHUKE.

7.3 HenmHelHbIE TUAIEKTPUYECKUE dJeMEHTHI. [ [piMEHEHNE B AIIEKTPOHUKE.

7.4 I1be303(hPeKT U Mbe303TEKTPUUECKUE MaTepUaIbI.

7.5 I1be309MeKTpUYECKrEe PE30HATOPHI U PHIIBTPHI. DJIEMEHTHI aKyCTOIIEKTPO-
HUKH.

7.6 1luposddext u nupossiekTpuuyeckrue marepuanbl. TenaoBble MPUEMHUKH
U3ITyYEHHUS.

7.7 Onexrpetsl. CriocoObI MOTyUYEHHUs AMEKTPETHOTo cocTosiHus. [IpuMenenue
AJIEKTPETHBIX MpeoOpa3oBaTeieil.

7.8 Kunkue kpucramibl, 0COOEHHOCTH UX CTPOCHMS, KilacCu(PUKauUs 1O TUITY
Me3oda3zbl. TepmoonTuyeckue M saekrpoontuyeckue 3¢ dextsl. Ilpumenenue B
YCTPOMCTBAX OTOOPAKEHUSI HHPOPMALIUU.

7.9 JIndneKTpUuKy 711 TBEPAOTEIbHBIX J1a3€POB.

Tema 8. OcHOBHBIE CBOICTBA U OOLIUE CBEJICHUS O MarHUTHBIX MaTepraax

8.1 MaruuTtHble MaTepualbl 0011ero HazHayeHusl. OCHOBHBIE CBOWCTBA.

8.2 OCHOBHbIE MATHUTHBIE XapaKTepUCTUKU. [(namarneTuku. [lapamarueTuku.
deppomMarHeTHku U peppuUMarHeTUKu. AHTU(QEPPOMATrHETUKH.

8.3 Ilpupona peppomaruerusma.

8.4 BnusiHue pa3inyHbIX (DaKTOPOB Ha CBOMCTBA MATHUTHBIX MaTepUasioB.

8.5 Knaccudukaruss MarHUTHBIX MaTepUAJIOB.

8.6 MarHuToMsIrkie 1 MarHuTOTBEPbIE MaTEPHUAIIBI.

8.7 ®eppuThl, UX CBOWCTBA U COCTaB. MarHUTOMSTKHE W MarHUTOTBEP/IbIC
deppuTthl. X nucnonp3oBaHue B 3JEKTPOHUKE.

8.8 AMop(dHbIe MarHUTHBIE MaTEpPHAIIbI, UX MOJyYeHUE, CBOMCTBA U MEPCIEK-
TUBBI IPUMEHEHUS.

8.9. MarauTHble MaTepuabl ClIENUAIbHOIO HA3HAYEHUS.
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Tema 9. KoHCTpyKIIMOHHBIE U TEPCIIEKTUBHBIE MAaTEPUAIbl AIEKTPOHUKU

9.1 Knaccuduxariysi KOHCTpYKIIMOHHBIX MaTepUaIOB U UX CBOICTBA.

9.2 YepHble METAIUIBI U UX CIUIABBl. L[BETHBIE METAJIIBI M CIUIABBI HA UX OCHO-
Be. COpTaMEeHT NOCTABIISIEMBIX MAaTEPUAIIOB.

9.3 Komno3uThl, BOJIOKHA, IIACTMACCHI, (DOJTBIUPOBAHHBIE MAaTEpUAbl, KJIEH,
KOMITayH/Ibl, JIJAKOKPACOYHBIE MOKPBITHS, cMa3Kki. COpTaMEHT MOCTaBIISIEMbIX MaTe-
pHaIIoB.

9.4 Hemertannmuueckne MUHEpaJIbHbIE MaTepuansl. COPTaMEHT MOCTABIISEMbIX
MaTepHaIOB.

9.5 Knaccugukanust HaHoMaTepuaioB U UX CBOICTBaA.

9.6 Hanomopuctbie CTpyKTypbl, (QyJIepeHbl, HAHOTPYOKH U HAHOBOJIOKHA,
KBaHTOBOPA3MEPHBIE CTPYKTYPbI, HAHOJUCIIEPCUM, HAHOKPUCTAIIIIBI U HAHOKJIACTe-
pbl. X HCcnosb30BaHue B 3JIEKTPOHUKE.

9.7 HoBble monynpoBOAHUKOBBIE MaTepuaibl U MPUOOPHI Ha UX OcHoBe. Mx
HCIIOJIb30BAaHUE B DJIEKTPOHHUKE.

9.8 Hanpsixennsiii kpemHuil. CyOMHKPOHHBIE CTPYKTYpbl. MIX Mcnosib30BaHue
B DJIEKTPOHHKE.

BapuaHTbhl KOHTPOJIbHBIX 33/1a4

1) Onpenenuts TOK I, MpOTEKAIOMINI B BBITPSIMUTEIIEHOM JHOC MTPH MPSIMOM
Hanpspkeanu U = 0,1 B u temneparype T = 300 K, ecniu oOpaTHBIN TOK HACHIIICHUS
10=2-10"A.

2) MakcumaabHO JOMYCTHMBIN TOK auoaa Ima = 50 MA mocturaercss mpu
npsimoM HamnpspkeHun Upax = 1 B. KakoBo Oynet Hanbosnblliee 3HaU€HUE HapshKe-
HUSL UCTOYHUKA MUTAHUS Enqy, Tpu xoTOpoMm auon OyaeTr paboTtaTh B 6€30mMacHOM
peXUMe, €CIIA 3TOT JUOJ COCIMHUTH MOCJIEI0BATENBHO C HATPY30YHBIM PE3UCTOPOM
R,= 100 Owm.

3) Tpanzuctop B T—00pa3HOil cxeMe 3aMelieHus ¢ TeHEPATOPOM TOKa UMEEeT
CIEAYIOIIUE TapaMeTphl: COMPOTUBIIEHUs ooacTeit 1 = 15 Om, 16 = 250 OmMm, 1k = 1
MOw, ko3¢ dunmeHT nepeaaun Toka smurrepa o = 0,925. Onpeaenuts nuddepen-
IMajbHble h—TapaMeTpbl YETBIPEXIOIIOCHUKA, SKBUBAJICHTHOTO TPAH3UCTOPY,
BKJIFOUEHHOTI'O 110 CXeMe ¢ 0011el 6a3oi.

4) Tlpu BKJIIOYEHUH TPaH3UCTOpa MO cxeMe ¢ o0iel 6a30i BXOJIHOE COMpO-
tuBlieHne R,, = 30 Om, xorddunuenT nepemxaun no Toky o = 0,97. Onpenenutsb
BXOJIHO€ COMPOTHUBIICHUE, €CITU TE€ JK€ DJIEMEHTHI COOpATh MO CXEME C OOIIUM IMUT-
TEPOM.

5) Ilpu Hanps>KeHUW HA 3aTBOPE, PABHOM HYJIIO, COMIPOTUBIICHUE MEXK]Y CTO-
KOM U MCTOKOM TOJIEBOTO TPAH3UCTOPA C YHPABISAIOMIMNM MepexoaoM paBHo 50 Om.
IIpy kakOM HampsKEHUHU HA 3aTBOPE COMPOTUBIICHHE MEXKIY CTOKOM U HCTOKOM
ctaneT paBHbIM 200 OMm, eciu HanpsixeHue orceuku Uy, .= 6,8 B.

6) IloneBoii TpaH3UCTOpP C YMNPABJISAIOIIMM P—N—TIEPEX0IOM, UMEET I max=
2 MA, Uy= 5 B. Onpeenuth TOK CTOKA U KPYTU3HY S TpaH3UCTOpa IPHU HAIpshKe-
HUSX Ha 3aTBOpeE paBHBIX a) Usn=— 5 B; 0) Usu= 0 B; B) Usu=— 2,5 B.
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7) Tlo BOJBT—aMIIEPHBIM XapaKTEPUCTUKaM (OTOIUOA, W300paKEHHBIM Ha
puc. 1, onpeaenuts NpeeabHOe 3HaY€HUE COMTPOTUBIICHUS HArpy3KH, MPU KOTOPOM

coxpansercs emie (GOTOAUOTHBIA PEXUM, €CIH HAMPsLKEHWE UCTOYHMKA nuTaHus B
=60 B.

I, MrA

-

1200 4 1
¢1=10000 nx

1000

800
d=60000x_______/
600 /_,/—
400
¢ =20001x //

200
o {=500 nk -
40 60 80 100 R
Pucynok 1

8) Koadduuuent popmsl pesuctopa rudpunnoit C pasen Ky=8. Jlnuna pe-
suctopa 1,6 mm. OmnpenenuTs WHUPHUHY PE3UCTUBHOTO CJIOS U YIEIBHOE IOBEPX-
HOCTHOE€ CONPOTHUBIIEHUE MaTepHaia, €CIM HOMUHAJIbHOE COIPOTHUBIIEHHE PE3UCTO-
pa coctasisgeT 10 kOm.

9) 51 cOOCTBEHHOT'O MOJIYIPOBOIHKKA, UMEIOILIEr0 ONPEAEICHHYIO TeMIepa-
Typy ONPENEIUTh IHPUHY 3aMPEIIEHHON 30HbI; KOHIIEHTPALMIO HOCUTENIEH 3apsa;
3¢ (deKTUBHbIE TIOTHOCTH COCTOSIHUM; MoJiokeHHe YpoBHS depmu; MOABMKHOCTH
HOCHTEJIEN 3aps/1a; YAEIbHOE JIEKTPUUECKOE CONMPOTUBIIEHUE; OTHOILEHUE ITOJIHOTO
TOKa, IPOTEKAKUIETO Yepe3 IMOTYIPOBOJIHHUK K JBIPOYHOMY TOKY.

10) Jlnst mosynmpoBOJIHMKA P-TUIIA ¢ KOHIICHTPAILMEH aKIENTOPHBIX MpUMecen
Na omnpenenutb KOHUEHTPAIMI0 OCHOBHBIX M HEOCHOBHBIX HOCUTENEW 3apsia; Io-
JokeHue ypoBHS Depmu; yAeNbHOE AJIEKTPUUECKOE COMPOTHUBIICHHUE; OTHOIICHHE
MOJIHOTO TOKA, MPOTEKAOIIET0 Yepe3 MOTYNPOBOJAHUK K IBIPOYHOMY TOKY.

11) [Ans noaynpoBOAHMKA N-TUIA ¢ KOHUEHTpalKeil ToHOpHbIX mpumeced Nd
ONPEJEIUTh KOHLIEHTPAILIMI0O OCHOBHBIX U HEOCHOBHBIX HOCUTENIEH 3apsiia; MOoJIoXKe-
Hue ypoBHI DepMHu; yIEIbHOE SJIEKTPUUECKOE COPOTUBRIIEHUE; OTHOIIEHHUE MOJTHO-
ro TOKa, IPOTEKAKLIETr0 Yepe3 MOJYyNPOBOAHUK K IBIPOYHOMY TOKY.

12) I'padmueckas vacte. [locTpouts rpaduk pacnpenencHuss HaNPsHKEHHOCTH
AJIEKTPUYECKOTO TOJII B 00JIACTH MPOCTPAHCTBEHHOTO 3apsna. [locTpouTh BOJBT-
(bapagHyro XapakTepuCTHKy mnepexoaa. [locTpoutb BONBT-aMIEpPHYIO XapaKTepH-
CTUKY nepexona. [locTtpouTs sHepreTnueckyr auarpamMmy p-N-mepexona ¢ ykasa-
HUEM DJHEPreTUYECKUX YpPOBHEH, KOHTAKTHOM pa3HOCTH MOTEHIMAJIOB, O00JIACTH
IPOCTPAHCTBEHHOTO 3apsija.

[TapameTpsl MOJYNPOBOAHUKOB, HEOOXOUMBIE ISl pacyeTa, CBEJIEHbI B Tal-
nuue 6.3.1. JlanHbie 1)1 pacueTa npuBeaeHbI B Tadumie 6.3.2.



32

Tabnuua 6.3.2 — OcHOBHBIE apaMeTPhl MOTYNPOBOJHUKOBBIX MAaTEPUAIIOB

Marepuas noJyNnpoBOIHHKA S1 Ge GaAs
HlupuHa 3anpeLeHHoil At . 3B

30mb1 npi T=0K £g0,2 1.17 0.744 1.519
IMapamerpel s onpe-|  ©,3B/K 47310~ | 477410~ | 5.405-10~*
JIe/IeHHst LIHPUHBL 3a- B.K 636 735 204
MpELIEHHON 30HBI )

[Tapamerpsl ans onpe- a, 2.42 1.66 1.0
,-'J.C..'lef-l-lv'lfl Touamﬁuocm a, 2 )13 21
HOCHTEEH

[ToaBHMKHOCTH  HOCH-| W, MZ/(B-c) 0.15 0.39 0.85
TeJlell  3apsaa IpH 5

T,=300 K Hop>M~/(B-c) 0.06 0.19 0.04
OddexTuBHbIE MacChl my /mz 1.08 0.56 0.068
HocuTelteil 3apsaa mo, I mz 0.56 0.35 0.45
Juanexrpuueckas ¢ 118 16.0 132
NPOHULIAEMOCTh

Bpew Jisiit wocute:) ¢ ¢ 251072 | 10107 | 10107
nei 3apsia

Tabmuma 6.3.3 — VcxomHble TaHHBIC 1) pacdyeTa

Bap-1 Marepuan | Temnepa- | Konuenrpauus npumeceii | Ilnomans neqe-
n/m ypaT,K | N,.m Ny m— xona S, Mm*
1 |Si 150 1-10" 30-10%° 1
2 | Ge 160 2:10% 29-10% 2
3 | GaAs 170 310" 28-10%° 3
4 | Si 180 410" 27-10* 4
5 |Ge 190 510" 26-10%° 5
6 |GaAs 200 6-10% 25-10% 6
7 |Si 210 7-10" 24:10%° 7
8 |Ge 220 810" 23-10% 8
9 | GaAs 230 9-10" 22-10%° 9
10 |Si 240 10-10” 21-10* 10
11 |Ge 250 11-10" 20-10%° 1
12 | GaAs 260 12:10% 19-10%' 2
13 | Si 270 13-10* 18-10%° 3
14 |Ge 280 14-10%° 17-10% 4
15 | GaAs 290 15-10* 1610 5
16 |Si 300 16-10” 1510 6
17 | Ge 310 17-10* 14-10%° 7
18 | GaAs 320 18-10%° 13-10% 8
19 |Si 330 19-10* 12:10%° 9
20 |Ge 340 20-10% 11-10% 10
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6.4 OHeHO‘IHLIe cpeacrea aJjas CaMOCTOSITEJILHOM paﬁoTbl H TEKyHiero

KOHTPOJIA YCIIEBAEMOCTHN

qgac:

[IpuMephI TECTOBBIX 3aJaHNUN K KOJUIOKBUYMAaM:

1. KospuuTuBHas cuiia MpUKIabIBACTCS, YTOOBI:

a) HAMarHUTUTh MaTEpUa 10 MHIYKIIMOHHOTO HACHIIICHHUS;
0) pa3MarHUTUThH MaTepUal JO OCTATOYHON MHIYKLUU;

B) pa3MarHUTUTh MaTE€pPHaJl IIOJHOCTHIO.

2. Tepmo-2/1C BO3HUKAET NPU COMPUKOCHOBEHUH JIBYX ITPOBOJHUKOB B CIIY-
a) pa3JIMYHBIX TPOBOJAUMOCTEMH;
0) pa3IMYHBIX TEMIIEPATYPHBIX KOIPHUIIMEHTOB COPOTUBIICHUS;

B) Pa3JIMYHbIX TEMIEPATYP.

3. [Ipumecu B MPOBOAHUKOBBIX MATEPUAIAX BIUAIOT HA AIEKTPOCONPOTHUBIIE-

HUE CIIETYIOUM 00pa3oM:

a) YBEITMYUBAIOT 3JIEKTPOCONPOTUBIICHHUE;
0) YMEHBIIIAIOT JIEKTPOCONPOTUBIICHUE;
B) BJIUSIHUSA HE OKa3bIBAIOT.

4. Kakue 13 nepeyuciIeHHbIX KEPAMUYECKUX MATEPUATIOB TPUMEHSIOT IS M3-

T'OTOBJICHUA O6KJ'Ia,Z[OK QJICKTPUYCCKUX KOHACHCATOPOB!

a) KepaMuKka kiacca [;

0) kepamuka kiacca III;
B) KepaMuKa kiacca V;

r) kepamuka kiacca VIIL.
1) Kepamuka kiacca II;

€) Kkepamuka kiacca VI;
x) kepamuka kiacca VIII;
3) KepaMuKa kiacca [V.

5. HaMmaranyeHHOCTh MaTepuana OnpeaeiseTcs:

a) BEJIMYMHOMN HAMPSKEHHOCTH MAarHUTHOTO TIOJIS;

0) BETMYMHOM HAMPSHKEHHOCTH DJIEKTPUUECKOTO TOJIS;
B) BEJINUMHOW OCTATOYHON MAarHUTHON UHIYKIIUH.

6. MarauToMsITKHE MaTepHAITbl HMCIOT:
a) Y3KYIO TIETJIIO TUCTEPE3NCa;

0) MIUPOKYIO METIIIO TUCTEPE3NCA;

B) [1I1I".

7. MarHuTOCTpUKIMS BBIPAKAETCS B:
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a) paSJIPI‘{HOfI CTCIICHU HAMAaIrHM4YCHHOCTH BIOJIb PA3HBIX KpI/ICTaJ]JIOFpaq}I/I‘-IC-

CKHX H&HpaBHCHHﬁ;

0) U3MEHEHUEM Pa3MEPOB MO JEUCTBUEM MAarHUTHOTO MOJIS;
B) U3MEHEHHEM (OPMBI TIOJT JICHCTBUEM TTOJISL.

8. I3MepuTh yaerbHOE MOBEPXHOCTHOE U 00BEMHOE CONPOTUBICHUE JUAIICK-

TPHUKOB MOKHO, UCITIOJIB3Y:I:

a) TepaOMMETD;
0) BOJIbTMETD;
B) MYJIbTUMETD.

9. I[JBI OIIPCACIICHUA TAaHI'CHCA YIJId IIOTCPb B JUIJICKTPHUYCCKUX MATCPHAIaX

H€O6XOI[I/IMO IMPOBCCTHU UBMCPCHUA CMKOCTHU JUIJICKTPUKOB C IIOMOIIbIO:

nax?

a) U3MEPUTEIISI EMKOCTH;
0) u3Meputens 100poTHocTH Q-MeTpa;
B) U3MEPHUTEIS EMKOCTH U MHYKTUBHOCTH

10. @eppuThl U3rOTABIMBAIOT HA OCHOBE:
a) FeO + nuanekTpuk;

0) MnO+ZnO+Fe203;

B) FeO +MarHuTousaeKkTpuK.

6.4 Bonipocsl 15l NOATOTOBKH K YK3aMeHY

1) JlaiiTe onpe/eeHHe MIEKTPOTEXHUISCKUX MaTEPHUAJIOB.
2) KakoB xapakTep 3HEPreTHYECKOrO CIIEKTpa 3JIEKTPOHOB B TBEPIBIX Te-

3) Ilouemy mpu aHanM3e CBOKMCTB BEIIECTB paccCMaTpPHUBAETCS HE BECh, a

TOJIBKO 9aCTh SHCPICTUUCCKOI'O CIICKTPA 3JICKTPOHOB B TBEPAOM Tene?

4) HapucyiiTe sHEpreTHYeCcKUe JMarpaMMbl OCHOBHBIX KJIACCOB MaTEPHAJIOB.
5) Ha kakue KJIACChI JACIATCS MATEPUAIBI 10 OTHOIICHHUIO K JICKTPOMArHUT-

HOMY IOJI0?

6) B uéMm oTaMuMe HEPreTHUECKUX JUarpamMM MPOBOAHUKOB, MOIYIIPOBOI-

HHUKOB M JIUIJICKTPUKOB?

7) JlaiiTe onpeneacHUe TUIICKTPUKA
8) UYrto sBiISeTCS KOJMYECTBEHHOM XapaKTEPHUCTUKOHN (MEpoii) crmocoOHOCTH

AUDJICKTPHUKA HOJ'ISIpI/I?)OBaTBCSI?

9) Yto Takoe moyspu3aIys U B 4€M OHA MPOSBISIETCS?

10) Kakue cymiecTByrOT MEXaHHU3MBI ITOJIIPU3AIH?

11) Kak cBsi3aHa 9acTOTHAs 3aBUCUMOCTD € C MEXaHW3MaMHU MOJISPU3AIHA?
12) Yrto sBsICTCSI KOJTMYIECTBEHHON MEPOM JIEKTPOTIPOBOTHOCTH?
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13) Kakumu mapameTpaMy TOJIB3YIOTCSA Ha TPAKTUKE JUIS XapaKTEPUCTHKH
anekTpornpoBoaHocTr? 8. JlaliTe onmpeaeieHre NOoABUAKHOCTH HOCUTENEH 3apsiOB.

14) Kakue TOKH IMPOTEKAIOT B TUAICKTPUKE?

15) MaiiTe onpenenenue pv U ps. B Kakux eMHHUIIAX OHU U3MEPSIOTCS?

16) Kak moHMMAaTh MOTEpH B JAUDJICKTPUKAX M B YEM BBIPAKACTCS ITO SIBJIC-
Hue?

17) Ha3oBuTe NpUYMHBI BOSHUKHOBEHHUS TIOTEPh B JIUIJICKTPUKAX.

18) Yto siBNsieTCS KOJIMYECTBEHHBIM MTapaMeTPOM, XapaKTEPHU3YIOIIUM MTOTEPH
B JIUAJIEKTPUKE?

19) Yro Takoe yroi ¥ TAHTE€HC yTJia IUAICKTPHYECKUX TOTEPH?

20) M300pa3uTte cxeMbl 3aMEIICHHUS JTUAICKTPUKOB M COOTBETCTBYIOIIHE UM
BEKTOPHBIC THarpaMMbl TOKOB U HAIIPSHKCHUM.

21) HazoBuTe yCnoBHs SKBHBAJICHTHOCTH CXEM 3aMEIICHHUS pPEallbHbIM JIH-
AIIEKTPHUKAM.

22) J1511 9ero UCrob3yIOTCs CXEMbI 3aMEIICHNU?

23) Urto Takoe npoboii auanektpuka? J{ath onpenencHue.

24) TlepeuynciiuTe ¥ OXapaKTEPU3YHTE MEXaHU3MBI IPOOOS JTUIICKTPUKOB.

25) Uto sBIAETCS KOJIMYSCTBEHHBIM ITapaMEeTPOM, XapaKTePU3YIOIIUM SBJIe-
HUE TTPO0O0S M B KAKUX SIUHUIIAX OH U3MEPSICTCS?

26) Kak moHMMAaTh MOTEPU B TUDJICKTPUKAX U B YEM BBIPAKACTCS ITO SIBJIC-
Hue?

27) HazoBuTe NMprUnHBI BOSHUKHOBEHUS MOTEPh B TUDJICKTPHKAX.

28) Uto sIBIISIETCSl KOJMYECTBEHHBIM TAPaMETPOM, XapaKTEPU3YIOIIUM TTOTEPH
B JINDJIEKTPUKE?

29) Uto Takoe yroy ¥ TaHT€HC yIJia JUAJICKTPUICCKUX MOTEPh?

30) H3o0pa3ute cxembl 3aMEIICHUS TUJICKTPUKOB U COOTBETCTBYIOIINE UM
BEKTOPHBIC TUAarPaMMbl TOKOB U HATIPSKCHHIM.

31) HazoBute yCIIOBHS 3KBHUBAJICHTHOCTH CXEM 3aMEIICHHUS PEajbHBIM JIH-
AIEKTPHUKAM.

32) Jlyst 94ero UCTOIB3YHOTCS CXEMBI 3aMeIICHUS?

33) Uro Takoe npoboii qusniekrpuka? Jlath onpeseieHue.

34) TlepeunciauTe U OXapaKTESPU3YHTE MEXaHU3MBI TIPOOOS TUIICKTPHKOB.

35) Urto sBIsAETCS KOJIMYCCTBEHHBIM IapaMEeTPOM, XapaKTEPU3YIOIIUM SIBJIe-
HUE TTPO0O0s M B KaKUX €IUHUIIAX OH U3MEPSICTCS?

36) [laiiTe onpeneneHne TEPMHUHA «IUJICKTpUIECKre MaTepraisy (JIM).

37) Kak moppazaensitorcst JIM 1o arperaTHoMy COCTOSIHUIO?

38) HazoBute mocromHcTBa ra3000pa3Hbix JIM 1 00J1acTH X TPUMECHCHHS.

39) IlepeuriciuTe K1acchl OCHOBHBIX JKUIAKUX JIM.

40) KakoBbl METO/IBI MTOJTyYEHHS TOJIMMEPHBIX JIM?
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41) ITepeunciuTe OCHOBHBIC MTOJUMEPHBIC TepMOILIacTUUHbIC [IM.

42)T'ne B OCHOBHOM MPHMEHSIOT MOJIMMEPHBIC TEPMOPEAKTUBHBIC MaTepHa-
TbI?

43) Kakumu CBOMCTBaMHU W TapaMeTpaMH OTJIMYAOTCS TEPMOIUTACTUYHBIC U
TepMopeakTuBHbie J[M?

44) KakoBbl 00J7aCTH MPUMEHEHHsI TUIACTMACC, MEHOIUIACTOB, 3JIACTOMEPOB,
kommnayH10B? 10. Kak kimaccuduiupyroTcs JIaky 1Mo IPpUMEHEHHUI0?

45) TlepeurcinTe OCHOBHBIC THIIBI BOJIOKHUCTHIX JIM.

46) KakoB OCHOBHOI1 HEIOCTATOK BOJOKHUCTHIX [IM U Kak OH ycTpaHsieTcs?

47) YT0 TaKkoe CIOHMCTHIC IJITACTHKH, KAaK OHW HA3bIBAIOTCS U TOJIYJIarOTCs?

48) TlepeunciuTe OCHOBHBIC KJIAcChl HEOpraHndeckux JIM.

49) T'ne npuMeHSIOTCS ClntoistHbIe JIM?

50) IMepeuyrcauTe THIBI TEXHUYSCKUX CTEKOI.

51) Yro Takoe CUTAJUIBI U TJIC OHU TIPUMCHSFOTCS?

52) Kakwue THITbI KEPAMUKH MCIIOJB3YIOTCS B 3JICKTPOTCXHUYCCKUX HM3ICTHIX
U JUISL 4ero?

53) Kakue Tumbl KepaMUKH BBIIEISIFOT 1O MPUMEHEHUIO U 110 KaKOMy Tapa-
METPY UX MOJAPA3ACISAIOT?

54) KakoBbl OCHOBHBIC OIEpaIH IMPOIECCa M3TOTOBJICHUS KEPAMUYECKHUX
u3nenuii? 21. Ilepeuncnure Hanboiee M3BECTHBIC TUITBI AKTUBHBIX [[M.

55) [lng kakux Iened TMPUMEHSIOTCS TBEPIbIe M HKHUIKUEC JUIJICKTPHUUCCKUE
Marepuanbl?

56) UeM n30UpyOTCSI 0OMOTOYHBIC TPOBOIA?

57) Uem u30upyroTcsi THOKKE MOHTaXXHBIE POBO/IA?

58) Kakue [IM uCnoib3yrOT B KAY€CTBE AUAICKTPUKOB ISl KOHICHCATOPOB?

59) Kakwe cymiecTByIOT THITBI OyMaXKHBIX KOHICHCATOPOB?

60) Ha kakre HOMHUHAIIBI PACCYMTAHBI OYMaXKHBIC U METAJUIO0YMaXKHbIC KOH-
JIeHCATOPbI?

61) Kakue CymiecTBYIOT THITOpa3Mephl CIOSHBIX KOHICHCATOPOB U KaKOB
Mara3oH UX HOMUHAJIOB?

62) [lepeuriciute HawboJiee pacHpOCTPaHEHHBIC THIBI AJIEKTPOJIUTHUCCKUX
KOHJIeHCAaTOpOB. 13 Kakux MaTepuanoB OHU U3rOTABIMBAOTCS?

63) KakoB quamna3oH HOMHHAJIOB DJICKTPOJIMTUYCCKUX KOHICHCATOPOB?

64) Kakue JIM UCONB3YIOT 151 KOHCTPYKIIMOHHBIX M3ICTHIA?

65) [lepeuncinTe OCHOBHBIC KOHCTPYKIIMOHHBIC U3aenus u3 JIM.

66) Uto Takoe MoABMIKHOCTh HOCUTEIIEH 3apsijia U B KaKUX €IMHUIAX OHA W3-
MmepsieTcs?

67) Kakue CyiiecTByrOT OCHOBHBIE MEXaHU3MbI PACCESIHUS HOCUTEJICH 3apsia
Y KaK 3aBUCHT MOJBWKHOCTh HOCUTEJIEH 3apsI0B OT TEMIIEPATYPHI?
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68) Hanmmure opmyisl st pacuéra yaeabHOH MPOBOAMMOCTH COOCTBECH-
HBIX U IPUMECHBIX MOJIYIPOBOJHUKOB.

69) Uro Ttakoe ypoBeHbr DepMHU W T/Ie OH PACIIOJIOKEH HA JSHEPreTUICCKON
auarpaMmMe JUis COOCTBEHHBIX U IPMMECHBIX HOIYIPOBOAHUKOB rpu T = 0° K?

70) [Touemy SHEPreTHYECKOE TOJOKECHUE SJICKTPOHOB MPHMECHBIX ATOMOB
U300pakaeTcs Ha PHEPreTHYECKOM auarpamMme B BHUJE OTIEIBHOTO YPOBHS, a HE
SHEPreTUYECKOU 30HOM?

71) U300pa3uTte TeMIIepaTypHYIO 3aBHCHMOCTh YpoBHS Depmu s coO-
CTBEHHOT'O MTOJIyIIPOBOIHUKA.

72) Kak crmemyer mOHMMATh TEPMHHBI «TEMIIEpaTypa HUCTOUICHUS MPHUMECH
Ts» u «TeMrepaTypa nepexoga K CoOCTBEHHOU MPOBOAUMOCTH Ti»?

73) Uto Takoe dHEprusi aKTHBAIUU COOCTBEHHON M MPUMECHOH MPOBOIMMO-
ctu? Yemy paBHbl 31U dHepruu? 14. Yro Takoe GoTonpoBOAUMOCTb MOIYIPOBO/I-
HUKOB M 32 CUET YEro MOSIBISIFOTCS (POTOHOCUTENN?

74) Yemy paBHa 3Heprusl akTHBaUU (OTOHOCUTEICH B COOCTBEHHOM IOJIY-
MIPOBOJIHUKE?

75) Kak 3aBucHT ()OTOTOK HACHIIICHUSI OT HHTEHCHBHOCTH CBETOBOTO IMTOTOKA?

76) Uro Takoe KBAaHTOBBIN BBIXO]] ()OTOIICKTPOHORB?

77) OOBsicHUTE, TOYEMYy 3aBUCUMOCTh (POTOTOKA OT HAMPSIKCHUS MEKIY
3JIEKTPOIaMHU HEeJIMHEHHA?

78) Uto Takoe kpacHas rpanuia Gorosddexra?

79) Kak BiusieT 3JICKTPUYECKOE TMOJIe Ha AJICKTPONPOBOIHOCTH MOJYIIPOBO/I-
HukoB? 21. B kakux mpubopax UCHoJIb3yeTcs SBJICHUE YJIEKTPOIPOBOJHOCTH TOJTY-
MIPOBOJIHUKOB MO/ ICCTBUEM BHELIHETO ANEKTPUUECKOTO MOJIs?

80) [TepeunciuTe XUMUYECKHE JICMEHTBI, SBIISIONIMECS MPOCTHIMU MOTYIIPO-
BOJHUKAMHU.

81) Ha3oBute Hamnbojice M3BECTHBIC MOJYIMPOBOJHHUKOBBIC XUMHYECCKHE CO-
€AMHEHUS.

82) [laiiTe cCpaBHUTEIILHYIO XapaKTEPUCTUKY CBOMCTB repMaHUs U KPEMHUSI.

83) B ueMm cymHOCTh METO/Ia BhIPAIIUBAHUS MOHOKPHCTAJLIOB U3 paciiiaBa’?

84) [NepeunciuTe METO/IBI BhIPAIIMBAHUS MOHOKPUCTAJUIOB M3 ra30BOM (ha3bl.

85) [lyis yero Hy»Ha 0YMCTKa MOHOKPUCTAUIOB TIOJYITPOBOJIHUKOB U KaK OHA
OCYIIIECTBIISIETCA?

86) HazoBuTe HanboIee H3BECTHBIC MMOIYPOBOAHUKOBBIE TPUOOPHI.

87) Kakue moyrynipOBOTHHKOBbIC MaTE€PHANbl UCIONB3YIOT JUISl U3TOTOBJICHUSI
MOIIHBIX IUOJIOB U TPAH3UCTOPOB?

88) Kakue marepuanbl HCIONB3YIOT 1Uisi u3rotoBienuss BU- u CBUrpan3u-
CTOpOB?
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89) Kakue 371eMEHTBI JICKTPOHUKHA M3TOTABIMBAKOT Ha OCHOBE TOJIYIPOBOI-
HUKOBBIX XUMHYECKUX COCTMHCHU?

90) B xakux npubopax ucronbzyercs SiC?

91) UYro Takoe WHTErpaIbHass MHKpOcXeMa?

92) N3o06pa3uTe TUITOBOM MPO(HITH OUITOJIIPHOTO TPAH3UCTOPA.

93) Kakue cymiecTByIOT THITBI OUTIOJISIPHBIX TPAH3UCTOPORB?

94) U3zo0pasute npoduins MII-Tpan3ucropa.

95) B ueM 10OCTOMHCTBA TPYIMIIOBOTO METOJIA U IJIAHAPHON TEXHOJOTHH H3I0-
toByienuss UMC?

96) Ha xakwme ximaccel aensit UMC mo KOHCTPYKTHBHO-TEXHOJOTHUECKOMY
IIpU3HaKy?

97) Kakue MaTepuabl HCIIOIB3YIOT B KauecTBe Mo pioxkek MMC?

98) Uto Takoe CTeleHb MHTETpalMy U Ha Kakue kiaccel aeiast UMC mo ato-
My IPU3HAKY?

99) Uto Takoe IMIOTHOCTh YIIAKOBKU M YTO OHA XapaKTePH3yeT?

100) H3o0Opa3ute THIIOBOW MPO(UIL OMITOJIIPHOTO TPAH3UCTOPA, MOIYIPO-
BOJIHUKOBOTO PE3UCTOPA U KOHAEHCATOPA MOJIYIIPOBOIHUKOBRIX IMC.

101) Kakwue CymecTBYIOT CIIOCOOBI CO3JaHUS TOIYIPOBOJIHHUKOBBIX CIIOCB C
Pa3TUYHBIM TUIIOM TTPOBOIUMOCTH?

102) B gem cymuiHocTh TepMuuecKor auddy3un?

103) B uem 3akimo4aeTcs HOHHAS MMILIAHTAIMS U IS Y€ro OHa HeoOXo -
Mma? 10. Ilepeunciure cniocoObl co3aanus Tonoiaorundeckoro pucynka UMC.

104) Yro takoe (HOTOIIA0IOHBI M KAKAMH OHH OBIBAIOT 110 Ha3HAYCHHIO?

105) Ilepeuncnure METOABI MOJTYYCHUSI TOHKUX IJICHOK HA OCHOBE TPOBO/I-
HUKOBBIX, PE3UCTHUBHBIX U AUDJICKTPUUECKUX MATEPHAIIOB.

106) J[laTte ompeneneHUe TEPMUHA «MATHETHKY.

107) IlepeumciauTe H3BECTHBIE KJIACChl MAarHETHKOB II0 CIOCOOHOCTH K
HaMarHUIMBaHUIO.

108) KakoBbl OCHOBHBIC CBOWCTBA MarHETHKOB, MUCIIOIB3YEMBIX B IMPOMBIIII-
JICHHBIX U3JIETUAX?

109) HM3o0pa3uTe cXeMaTHYHO MArHUTHBIN aTOMHBIN MOPSIOK (Geppo-, dep-
pU- 1 aHTUPEPPOMArHETUKOB.

110) Yrto Takoe mepBoHaudaibHas (OCHOBHAs) KpHWBas HAMarHUYMBaHUS |
JUTSL 9eTo OHa HykHa? 6. UTo sBIAETCS KOTMYECTBEHHOW MEPOW CIOCOOHOCTU Be-
IIECTB K HAMarHWYMBAHUIO U 110 KaKoi (popMylie OHa pacCUUTHIBACTCS?

111) JlaiiTe onpeneneHre OCHOBHON KPUBOI HaMarHUYHBaHUSI.

112) Yro Takoe HavajdbHAas MarHUTHAs MMPOHHUIIAEMOCTh, YTO OHA XapaKTePH-
3yeT U 10 Kako# (hopmyrie paccunuThIBaeTCs?
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113) Yro Takoe mpeaenabHas HeTis rucrepesrca? KakuM KpuTepusM OHa
nojkHa cooTBercTBoBaTh? 10. Uto Takoe mMarHuTHbIEe oTepu? OOBSICHUTE NMPUYHU-
HBI IX BOSHUKHOBHUSI.

114) TlepeurcnuTe OCHOBHBIC KOJIMYECCTBEHHBIC IMaPaMETPhl MArHUTHBIX Ma-
TEpHAaJIOB.

115) Yro mpencraBisieT coboi ocTaTouHas MHAYKIMS Br v KodpruTHBHAS
cuna Hc?

116) ITo xakoMy KOJHUYECTBEHHOMY HapaMETpy MAarHUTHBIC MaTepUAIIbI
noapazaensitor Ha MMM u MTM? KakoBbl 3HaueHuUsI 3TOro napamerpa?

117) Ilepeuncnute ocHOBHBIE TpeOoBaHust K MMM.

118) Kakue rpymisl MaTepUAIOB HA OCHOBE XKelie3a oTHOCATCs K MMM?

119) Yro Takoe mepMaIOn U TAC OHU IPUMEHSIOTCS?

120) KakoB MopsI0oK YHCICHEHBIX 3HAUCHHUIA WHAY ¥ Wmax JUIsi MaTepUAIIOB
Ha OCHOBE JK€Je3a U MepMaljIoeB?

121) Yro Ttakoe GeppUTHI ¥ B YeM UX OCHOBHBIC JOCTOMHCTBA?

122) Ha xakue rpymibl AensSTcs PEppUTHI IO COCTaBy, CBOMCTBaM M 00ia-
CTSIM IPUMEHEHUSA?

123) IlepeurcnuTe OCHOBHBIE KOJUYECTBEHHBIC MapaMeTpbl MTM.

124) Kakue cymectBytoT rpymmnsl MTM, pasaenseMsie 1o COCTaBy U CIOCO-
Oy mosrydeHusi?

125) Ilepeuncnaute TPyIIbl MATHUTHBIX MaTEPHUAIOB CIECHUAIBHOTO Ha3Ha-
YeHUS

126) J[laiiTe onpeneiacHHe TEPMHHA IIPOBOJIHUK.

127) Yto siBisieTcs KOJMYSCTBEHHOW MEPOM DJIEKTPOIPOBOTHOCTH M KaKOM
napaMmeTp JIJs €€ XapaKTePUCTHKU UCTIONIB3YeTCS B MHKEHEPHOU MpakTuke?

128) 3anummre W nMosICHUTE (GOPMYITy JUIs pacdeTra TeMIIepaTypHOro Kodd-
(uIeHTa yieapHoro COnpoTHUBICHHUS.

129) 3anummre U MosAcCHUTE HOPMYIy ISl pacueTa TEMIIEPaTypHOTo Kod(-
(duienTa TMHEMHOTr0 PACIIUPEHUS.

130) Yro Takoe paboTa BBIXOJAa M KaK OHa OTOOpa)kaeTCsl HA dHEPreTHYe-
CKOM AuarpaMme IpoOBOJHHUKA?

131) Ilepeuncnute MPOBOJIHUKOBBIC MaTEPHAIBI C BHICOKOH YACIBHOW TpPO-
BOJUMOCTHIO.

132) KaxoB nopsiIOK BeJIHMYHHBI yIIbHOW MIPOBOJUMOCTH MEJH, aTFOMHHUS,
cepebpa?

133) Ilepeuncnute MaTepualbl, PUMEHIEMBIE TSI U3TOTOBJICHUS TTOCTOSH-
HBIX PE3UCTOPOB.

134) TIlepeuncinute HanboJee MPUMEHUMBIC TUIIbI MOCTOSHHBIX PE3HCTOPOB,
U KaKoBa 00J1acTh HOMHUHAJIOB TaKUX PE3UCTOPOB.
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135) Kakwue cymecTByrOT MapKu MPUTIOEB, U MPU KAKUX TEMIIEpaTypax Mpo-
m3BoauTcs maitka? 11. Yro takoe tepmonapa? Ilepeuncinure Hanbosiee U3BECTHHIE
MaTepUabl A1 TEpMOoTap.

136) Kaxwue cymiecTBYIOT QoIbrupoBaHHbIE MaTepuasibl? COPTAMEHT TOCTaBIIsI-
€MBIX MaTepHaoB.

137) Kakwue cymiecTByIOT KJIeH, KOMITAYH b, TAKOKPACOYHBIE TIOKPHITHS ?

6.5 IlpumepHasi TeMaTHKa KypCcOBBIX padoT
KypcoBsie paboThl He MpeycMOTPEHBI YUEOHBIM TTAHOM.
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7 YueOHO-MeTOAN4YecKOe U HHPOPMALMOHHOE o0ecievyeHne TUCITUTIINHbI

7.1 Pexomenayemasi JiuTeparypa
Ochnoenas numepamypa

1. TexHomorus MaTepuaioB 3JIEKTPOHHOW TEXHUKH : ydyeOHoe mocolue (Kypc
nexmuii) / H. B. Curnosas, H. Y. Kaprun, A. C. I'yceB [u mp.]. — Mocksa : Harwmo-
HAJIHBIM HCCIIe0OBATENIbCKUN siepHbId yHUBepcuTeT «MUDUy», 2023. — 267 ¢. —
ISBN 978-5-7262-2964-5. — TexkcT : anekrponHsli // [{udpoBoit 0OpazoBaTeIbHBIN
pecypc IPR SMART : [caiit]. — URL.: https://mww.iprbookshop.ru/141189.html (aara
oOparienus 30.08.2024 r.).

2. Jlemaxos, 1O. I1. BBenenue B Matepuaibl 2JIEKTPOHHON TEXHHUKH : ydeO-
Hoe nocooue / 0. I1. JlemakoB. — Mocksa, Bonorna : Undpa-Unxenepus, 2024.
— 308 c. — ISBN 978-5-9729-1587-3. — Texkcr : anextponHHsIi // [TudpoBoii 00-
pa30BaTEIbHBIN pecype IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/143193.html (mara oopamienus 30.08.2024 r.).

Jlononnumenvhaa tumepamypa

1. IMacwkmkoB, B.B. Matepuab! 25eKTpoHHON TeXHUKH : yueOHuK / B.B. ITacbHKOB,
B.C. Copokun . — 3-¢ uzn. — CII0. : Jlanb, 2001 . —368c. (2 3k3.)

2. Autunos, b.JI.  Marepuaibl 3JIeKTPOHHOM TEXHUKH : 33/1a4d U BOIIPOCHI :
yue0. rmocodue s CTy/l. By30B, 00y4. IO CIiell. dIeKTpoHHOU TexHuku / b.JI. An-
tunos, B.C. Copokun, B.A. TepexosB ; noxa pea. B.A. Tepexoa . — M. : Beicmas
mkoia, 1990 . — 208 c. (74 7k3.)

7.2 ba3bl JaHHBIX, 3JIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI,

NH(GOPMALMOHHO-CIIPABOYHbIE H IIOMCKOBbIE CUCTEMbI

1. Hayunast Oubnuoteka Jonl'TY : odunmanbHbii caT. — AJ4YEBCK. —
URL.: library.dstu.education. — TekcT : 37eKTPOHHBII.

2. Hayuno-texunueckas O6ubnuoreka BI'TY um. llyxoBa : oduumanbHbi
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — TexcT : 21meKTpOHHBII.

3. KoHCynbTaHT cTy€HTA : 3JIEKTPOHHO-0MOIMOTeYHas cuctemMa. — MoOCKBa.
— URL.: http://www.studentlibrary.ru/cgi-bin/mb4x. — TekcT : 27eKTPOHHBIIA.

4. YHuBepcuteTckas OuONMOTeKa OHJIAWH : DJIEKTPOHHO-OMOIMOTEeUHas
cuctema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Texcr :
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https://www.iprbookshop.ru/143193.html
http://library.dstu.education/
http://ntb.bstu.ru/jirbis2/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/

42

8 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUININHBI

MarepuanpHo-TeXHIUECKas 6a3a obecrieunBaeT NpOBEIEHUE BCEX BUIOB Aes-
TEIBHOCTH B Mpoliecce 00ydeHus:, coorBeTcTByeT TpedoBanusim ®I'OC BO.
MarepuanpHO-TeXHHUECKOe obecrieueHue mpecTaBieHo B Tadmie 9.

Tabnuma 9 — MarepuaibHO-TEXHUYECKOE 00eCIIeueHHE

HanmenoBanue 000py0BaHHBIX YI€OHBIX KAOMHETOB

Anpec
(MECTOIOI0)KEeHHE)
y4eOHBIX
KaOWHETOB

CrneunanbHble TOMEUICHHUS:

Mynomumeoutinas rekyuortas ayoumopusi (48 nocaoounvix mecm),
000pyI0BaHHAS CTICIMATM3UPOBAHHON (YyaeOHOI) Mebebio, mpoekrop EPSON
EMP-XS5 (1 mrr.); nomammamii kuaorearp HT-475 (1 mrt.); nepcoHaIbHBIN KOM-
IIBIOTEP, JIOKAJIbHAS CETh € BBIXOOM B Internet

AyIuTOpHH JUTS TIPOBEICHUS MPAKTHUYECKUX 3aHATUH, JJISI CAMOCTOSTEINb-
HOM pabOTHI:

Jlabopamopusi s1eKmpoHHbIX yempoticme U anano2osoi cxemomexuuxku (25
NOCAOOYHBIX Mecm) 7Sl IPOBEICHUS Ta00OPATOPHBIX U MPAKTUYECKUX 3aHSTHIA,
JUISL TPYIIIOBBIX U MHAUBUAYATbHBIX KOHCYJIBTALWM, I IPOBEICHUS KypPCOBO-
T'O MPOEKTUPOBAHUS (BBITOJIHEHHUSI KypCOBBIX PaboT), OPraHU3aIi CaMOCTOS-
TeNbHOW paboThl, B TOM 4YHCIE, HAyYHO-UCCIEIOBATENILCKOM, 000pya0BaHHAS
y4yeOHOM MeOenblo, JOCKOW sl HamucaHuss menoM — 1 mr., ydeOGHo-
naboparopHbivu ctenaamu «OPAM» — 3 mir., reneparopamu 1'3-36A — 4 mir.,
ocrsuiorpadamu C1-83 — 4 mT., ICTOYHMKAMU TIUTaHUST YHUBEPCATIbHBIMU — 2
mIT., yueOHo-1aboparopubiMu ctenaamu «EV8031/AVRLCD» — 3 wir., yacro-
TOMEpaMH — 5 IIT., BOIBTMETPaMH IIU(PPOBBIMHU — 5 IIIT., BOJBTMETPAMH YHH-
BepcaibHbIMU B7-16A — 3 ., mpubopamu J12-22/1 — S mrr., npubopamu J12-
43 — 1 mr., npubopamu JI12-42 — 1 ., npubopamu E4-7 — 1 mr., mpubopamu
JI2-60 — 1 mrr., mpubopamu B8-8 — 1 mr.,npudopamu E7-12 — 1 mt., BarT™MeT-
pamu JI5007 — 2 .

Jlabopamopus axyyMHoU U ROTYNPOBOOHUKOBOU INEKMPOHUKU

(18 nocaoounvix mecm) miis npoBeAeHHs JTA0OPATOPHBIX U MPAKTUYECKHX
3aHATUH, U TPYNIIOBBIX ¥ MHIMBHIYaJIbHBIX KOHCYJIBTAIUH, IS TTPOBE-
JICHUs KypCOBOTO MPOEKTUPOBAHUs (BBIOJHEHHS KypCOBBIX paboT), opra-
HU3AI[MM ~ CAMOCTOATENBHOW  paboThl, B TOM  YHWCIE, HAYYHO-
MCCJIeI0BATENbCKOM, 00OpyaoBaHHas y4eOHOW MeOenblo, CTeHIaMM st
U3y4eHHsI TIOJTYIPOBOJHUKOBOM U BaKYyMHOW 3JIEKTPOHUKH — 7 IMIT., J1a0O-
paTOpHBIMU yCTAaHOBKAMHU — 3 IT., BOJIbTMeTpaMu B7-35 — 16 mrT., renepa-
topamu ['3-118 — 8 mir., I'eneparopamu 1'3-112 — 2 mr., ocunsmorpadamu
C1-76 — 6 wrT., ocrmumnorpadamu C1-83 — 2 mwir., ocunmnorpadamu C1-93
— 1 mrr., mpubopamu it uccnepoBanuss AUX — 1 mr., mpudopamu X1-46 —
1 mrt., yacroromepamu Y3-34 — 4 mr., 610KaMHU MUTAHUS MOCTOSIHHOTO
toka b5-49 — 1 mr., mpubopamu X1-50 — 1 mT., cTOTaMU MOHTaKHBIMU —
7 .

ayz. 206 kop. 3

ayn. 213 xopr. 3

aya. 106_xopm. 4



https://www.olx.ua/list/q-%D0%B2%D0%BE%D0%BB%D1%8C%D1%82%D0%BC%D0%B5%D1%82%D1%80-%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9-%D0%927-16%D0%90/
https://www.olx.ua/list/q-%D0%B2%D0%BE%D0%BB%D1%8C%D1%82%D0%BC%D0%B5%D1%82%D1%80-%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9-%D0%927-16%D0%90/
https://www.olx.ua/list/q-%D0%B2%D0%BE%D0%BB%D1%8C%D1%82%D0%BC%D0%B5%D1%82%D1%80-%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9-%D0%927-16%D0%90/

JIuct cornacosanus PI1/]

Paspabortanu:

JlouieHT Kadeapsl
JIEKTPOHUKU U paaruoGU3UKA

il

A.M. AdanacreB

(1OKHOCTB)

Cr.upern. kadenpsl
JIEKTPOHUKHU U PATHUOMUIUKHA

(rnoanuch

®.H.0.)

A.B. Epemuna

(OKHOCTB)

U.o. 3aBenytoiiero kadbeapoi
BJIEKTPOHUKHU U PaTUuOPU3UKU

(moanuch

s

®.1.0.)

A.M. AdanacreB

ITporokon No_1 3acemanust kademaps
3JIEKTPOHHUKHU U paiioU3UKH

N.o. nexana daxkyabreTa
MH(OPMALIMOHHBIX TEXHOJIOTHH H
aBTOMaTHU3allUU TTPOU3BOICTBEHHBIX
IIPOIIECCOB

(nmoamnuce

®.1.0.)

oT _30.08.2024 r.

B.B. JIesgukoBa

CornacoBaHo

ITpencenarens METOAUYECKOH KOMUCCHHU
10 HampasJieHUro noarotoBku 11.03.04
DNEeKTPOHUKA U HAHOIJIEKTPOHUKA
(mpoduITh TTIOIrOTOBKH
«IIpomBIIUIeHHAS SJIEKTPOHUKAY )

(noanuco

©.1.0.)

A .M. AdanacreB

(noamnuce

®.1.0.)

L/\/’ / i
HavanpHUK y4e0HO-METOIUIECKOTO IIeHTpa Q/Z’// O.A. KoBajieHKO

7

(rmoanuch

®.1.0.)
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JIncT n3MeHeHn! U NOIIOJIHEHUN

Howmep usmenenus, nara BHECEHU U3MEHECHUS, HOMEP CTPAHULBI JJI1 BHECEHUS
U3MEHEHUN

J1O BHECEHU I USMEHEHUI: [IOCJIE BHECEHU I UBMEHEHUM:

OcHoBaHue:

Iloanuce nuila, OTBETCTBEHHOTO 32 BHECEHHE N3MCHEHUN




