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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2020 - 2021
y4eOHOM roly Ha 3aceaHuu Kadeapbl DJICKTPOHUKH U MUKPOIJICKTPOHUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.Hn. nyLﬁHOB

Pabouas mporpamma nepecmMoTpena, oocyxaeHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM roJly Ha 3aceJaHuM Kapeapbl DIIEKTPOHUKU H MUKPOAJICKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.H. nyLﬂHOB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena g peanusanuu B 2022 - 2023
y4eOHOM Tr'oJly Ha 3aceJaHuM KaQeapbl DIIEKTPOHUKU W MUKPOAJICKTPOHUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.1. JIykpsHOB

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM oy Ha 3aceaHuu KaQeapsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.N. JlykpsiHOB




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[lenssMu OCBOCHHSI JMCHUIUIMHBI (MOIYJISI) MaTepuaigbl W JJIEMEHTBI JJICKTPOHHOMN
TEXHUKU SBIIIOTCS: TPUOOPETEHUE CTYJEHTOM CIIOCOOHOCTEH MCIOIh30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHUIUIMH B MPOGECCHOHATBHON NEATeIbHOCTH; BBITIOJHITh PacyeT H
MPOSKTUPOBAHKUE AICKTPOHHBIX MPHOOPOB, CXEM M YCTPOWCTB Pa3IUYHOrO (HYHKIIMOHATHLHOTO
Ha3HA4YCHWS B COOTBETCTBUM C TEXHWYECKUM 3aJaHUEM; BBITIOJHATH PabOTHl IO
TEXHOJIOTMYECKOM IMOJArOTOBKE MPOW3BOJCTBA MAaTEPUAJIOB U HU3IEIUN AJIEKTPOHHOW TEXHHKU;
YYUTHIBATh  COBPEMEHHBIE  TEHJCHIIMU  Pa3BUTUS  DJICKTPOHUKH, HU3MEPUTEIBHOM H
BBIUUCIIUTENIFHOW TEXHUKH, HH()OPMAIIMOHHBIX TEXHOJOTMA B CBOEH NpPOQecCHOHATBHOM
NEATEIbHOCTH; HaJaXMBaTh, WCIIBITBIBATh, IPOBEPATH PAOOTOCIIOCOOHOCTh H3MEPUTEIHHOTO,
JUArHOCTUYECKOr0, TEXHOJOTMYECKOro OO0OpY/IOBaHUS, HCIOIB3YEMOTO IS  PEIICHHS
Pa3IMYHBIX HAYyYHO-TEXHUYECKHMX, TEXHOJIOTHYECKUX M TMPOU3BOJCTBEHHBIX 3a7a4 B 00JACTH
AJIEKTPOHUKU U HAHOZJIEKTDOHUKH.

2 MecTO TUCHUILINHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Jucuunnrnaa Marepuaibl 1 3J1€MEHThI JIEKTPOHHONW TEXHUKU BXOAMT B YacTh y4eOHOTO
wiaHa (GOopMHPYEMYIO YYaCTHUKaMH 00pa3oBaTelbHBIX OTHOILIEHHH 00pa3oBaTelbHOM
[IPOrPaMMBl.

Jis  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BJIAJCHUSA),
c(OPMHPOBAHHBIC B PE3YIIBTATE U3YUSHHSI JUCIUTUTNH/ TPAKTUK:

TeopeTnueckre OCHOBBI JIEKTPOTEXHUKHU

dusuka

du3MKa KOHIEHCUPOBAHHOTO COCTOSHUS

3HaHus (YMEHUs, BIIaJICHUs), MOTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUIUINH/TIPAKTHK:

MarHuTHBIE JIEMEHTBI JIEKTPOHHBIX YCTPONCTB

MHUKpPO3IEKTPOHUKA

OneMeHTs! HU(POBOM TEXHUKU

Muxkpornpoueccopsl

Hanosnextponuka

OcHOBBI TpeoOpa3oBaTENbHON TEXHUKH

DNEeKTPOHHBIE IPOMBIIIUIEHHbIE YCTPOWCTBA

DHepreTuyeckas JNEeKTPOHUKA

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUSI

AUCHUILUIMHBI (MOAYJISA) ¥ IIJIAHUPYEMbIe Pe3yJIbTAThl 00yUeHH s

B pe3ynbraTe ocBOEHUS AUCUMILTUHBI (MOyJis) «MartepHaisl U 3J1€MEHTHI 3JIEKTPOHHOM
TEXHUKW» 00y4aroIuics J0KeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUSMHU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

[1K-1 CriocobeH pa3pabaTbiBaTh CTPYKTYpPHBIE U (PYHKIIMOHAIBHBIE CXEMBI JJIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, IPUHIMIIMAIBHBIX CXEM YCTPOMCTB C UCIIOJIB30BAHUEM CPEICTB KOMIIBIOTEPHOTO
MPOEKTUPOBAHMSI, TPOBEACHUEM IPOEKTHBIX  PACYETOB M  TEXHUKO-DPKOHOMHUYECKHM
000CHOBAHHEM TPUHUMAEMBIX PEIICHUH

IK-1.1 Pa3zpabaTpiBaeT ACKU3HBINM TPOEKT, BKIIOYAIOIIUNA: BBIOOP CTPYKTYpPHOU
CXEMBI JJICKTPOHHOT'O YCTPOWCTBA WJIM CHCTEMBI ITyTEM COIOCTaBJICHUS
pa3IMYHBIX BAapUAHTOB M WX OICHKH C TOYKU 3PEHHUS TEXHUYECKUX U
SKOHOMMUYECKUX TPEOOBaHUM; paCCUUTHIBAET BCE HEOOXOMMbIE TTOKa3aTeNn
CTPYKTYPHOU CXEMBI SJICKTPOHHOTO YCTPOIMCTBA WM CUCTEMBI, B TOM YHCIIE
MoKa3zaTelu  KayecTBa, BbIOMpaeT U OOOCHOBBIBAE€T  CXEMBbI
BCIIOMOTATEJIbHBIX YCTPOUCTB

IK-1.2 [Tpon3BOIUT TEXHUKO-PKOHOMHUYECKOE 000CHOBAHHE TTPUHSITOTO




pelIeHusT C pacuyeTaMH Ce0SCTOMMOCTH YCTPOWCTBA W CTOMMOCTH €ro
OKCIUTyaTal[ii; CPAaBHUBACT C AaHAJIOraMH IO TEXHHKO-D)KOHOMHYECKUM
XapaKTEePUCTHKAM

4. CTpyKTypa, 00b€éM U colepkaHne TUCHUIINHBI (MOLYJIs)

OO01mmas TpyI0eMKOCTb TUCIUILUIMHBI COCTABIIACT 4 3a4eTHBIX eaquHuI] 144 akas. 4acoB, B TOM YHCIIE:
— KOHTaKTHas padora — 55 akaj. 4acos:
— ayauTopHas — 51 akaj. 4acos;

— BHeayIMTOpHasi — 4 akaji. 4acoB

— caMmocTosTenbHas padora — 53,3 akaj. 4acos;

— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gaca
dopma aTTecTaIiK - 9K3aMEH

AyantopHas =
KOHTaKTHas = 3
<
( pabota ) = 8 Dopmbl
B akaj.4acax -
o 5 = Bux TEKYLIETro Kon
Pasznen/rema < ” == . KOHTPOJISI
> = R - CaMOCTOSTEILHOM KOMITCTEHI[HH
JUCLHUIIINHBI | = = § S| B N 6 yCIIE€BaeMOCTH U
= &L |E g S o paboThI POMEKYTOYHON
5 g o a % s 5 aTTecTalum
S| B = 2199
2]
o
1. Paznen 1. 212 | 23U - 8 Brinonnenue Brinonnenue u IIK-1.1
BBenenue 3aJaHus U 3aluTa I1K-1.2
odopmiieHue nabopatopHoOit
nabopaTopHOI paboTsl
palboThI
1.1. Hemn n 3amaun 0,4 2 | Urenne nexium, Texymuit [IK-1.1
Kypca, €ro MecTo B pAaay IMpoOCMOTP KOHTPOJIb I1K-1.2
JPYTHX AMCIMTLTHH H pe3eHTAIIUH. yCIeBaeMOCTH
Yrenue
€ro poJib B .
JOMOJHUTEIBHON
¢dbopmMupoBaHUU THTEPATYPEL
WHXEHepa dIIEKTPOHHOM
TEXHUKHU.
1.2. Pons matepuasioB u 0,4 05 2 | UreHne nexmui, Texymunii [IK-1.1
MaTepHanoBe/IcHUs B MIPOCMOTP KOHTPOJIb IIK-1.2
Pa3BHTHH STEKTPOHHBIX TIpEe3eHTAITHH. YCIIEBaCMOCTH
Yrenue
1 MUKPOJICKTPOHHBIX .
5 JIOMIOJTHUTEIBLHOMN
TIPHOOPOE. JTUTEPATYPHI.
1.3. OcHOBHBIE OHSTHS 0,4/0,5/11 1 | Urenue jekuuii, Texymunii [IK-1.1
¥ OTIpE/IeTICHHS. MIPOCMOTP KOHTPOJIb I1K-1.2
MpE3EHTAaIHI. YCIIEBaEMOCTH
Yrenue
JOIIOJTHUTEILHOU
JTUTEPATYPHI.
1.4.Knaccuduxarms 0,4/0,5/11 1 | Yrenue jnekuuii, Texymuii IIK-1.1
MaTepuasoB U MIPOCMOTP KOHTPOJIb [IK-1.2
3IIEMEHTOR MIPE3CHTALNMN. yCIIEBAEMOCTH
Yrenune




AJIEKTPOHHON TEXHHKH. JOTIOTHUTEIHHON
JTUTEPATYPHI.

1.5.3uauenue 0,4/0,5/11 2 | UreHue nexium, Texymuit [IK-1.1
3NEKTPHYECKHX, MIPOCMOTP KOHTPOJIb IK-1.2
MArHUTHBIX, TCIUIOBBIX, pe3eHTalUM. yCIeBaeMOCTH
MEXaHUYECKUX U Hrenne .

. JOTIOTHUTEIHHON
ApyrHX CBOHCTB JUTEPATYPHI.
MaTepuasioB U
KOMITOHEHTOB IIPH
CO3JIaHUH
BBICOKOKAaY€CTBEHHOM
JJIEKTPOHHOU
anmaparypsl.

2. Pasnen 2. 8 | 32U 12 Bremmosaenue BrinosiHeHUE U [IK-1.1
[IpoBOOHUKOBEIE U 3aJlaHus U 3aIura IK-1.2
PE3UCTUBHBIC odopmiieHue nabopatopHoit
MaTepuabl nabopaTopHOi padoThI

paboTHI
2.1. Onpenencuue u 1] 05 2 | Urenne nexmui, Texymuit I[IK-1.1
KJ1accuuKamms MIPOCMOTP KOHTPOJIb I1K-1.2
TIPOBOTHUKOB. IPE3CHTAIHA. yCIIeBaeMOCTH
CaolicTBa IPOBOHU- Yrenue
KoB. Mx cTpykTypa JOTIOJTHUTEIBHOU
JTUTEPATYPHI.
2.2. Marepuaisl 2 10,5/11 3 | Urenue nexmmid, Texymuii IK-1.1
BBICOKOM IIPOCMOTP KOHTPOJIb I1K-1.2
MIPOBOJIUMOCTH. MIPE3CHTAIHIA. yCIIeBaeMOCTH
Tyromnaskue u Urenune
OJaropoTHBIC METAJLITBL. JIOTIOJTHUTEITLHON
CrnaBsl BEICOKOTO JTUTEPATYPHI.
COTIPOTHBIICHHUS.
2.3.
2.4. U3nenus u3 1] 05 2 | UreHne nexmui, Texymuit I[IK-1.1
METAITNYECKIX IPOCMOTP KOHTPOJIb IK-1.2
MIPOBOJTHUKOB. MIPE3CHTAIHA. yCIIeBaeMOCTH
Urenune
JIOTTOJTHUTEIbHOM
JTUTEPATYPHI.
2.5. PesucruBHBIC 2| 111 3 | Urenue nexmmii, Texymuii IK-1.1
MaTepUabl, IIPOCMOTP KOHTPOJIb I1K-1.2
TpeOoBaHuS, MPE3EHTALNMN. YCIIEBAEMOCTH
MpeIbsBIsEMbIC K HHUM, Yrenue
Kiaccuukanus " JIOTIOJTHUTEITLHON
XapaKTePUCTHKU JTUTEPATYPHI.
Knaccudukanms
pPE3UCTOPOB, THUIBI U
napaMmeTphl.
2.6. Ilpunou u ¢mrocsl, 2 1 2 | YreHue JeKIHid, Texymunii IIK-1.1
WX  Ha3HAYCHUE W MIPOCMOTP KOHTPOJIb IK-1.2
KJ1acCU(pUKaLUS. Mpe3eHTalHii. yCIeBaeMOCTH

Yrenue




JOIIOJTHUTEILHOU

JTUTEPATYPHI.
3. Pasnen 3. 421 12 Bremosanenue BrmosnHeHue n [IK-1.1
JM3neKTpuKy U 3aaHus U 3amura [K-1.2
MaTepuabl i odopmiieHue nabopatopHoit
KOH/ICHCAaTOpOB 1a00paTopHOii paboThI
paboThI
3.1. ®usmnueckue 1/11 4 | YreHue nekuuu, Texymmun IIK-1.1
IIPOLIECCHI B POCMOTP KOHTPOJIb [1K-1.2
TUDIIEKTPUKAX U UX MPE3CHTALIUM. yCIIEBaEMOCTH
cBoricTBa. [Tapamerpnl Urenue
MOJIIPU3AIUHU U UX JOTIOJTHUTEIHHOM
3aBHUCHUMOCTH OT JUTEPATYyPHI.
TEMIIEPATYPHI U
4acTOTHI
3.2. Kimaccuuxarnmst 15 4 | UreHne JeKINH, Texymuii [IK-1.1
KOHJICHCATOPOB, IPOCMOTP KOHTPOJIb [1K-1.2
OCHOBHBIE MTapaMeTpPhI U MIPE3CHTALINM. yCIIEBaEMOCTH
XapaKTePUCTHKH, Urenue
KOHCTPYKTHUBHEIC JOTIOJTHUTETHLHOM
0COOEHHOCTH U 00J1aCTh JTUTEPATYPHI.
IPUMCHCHHSI.
3.3.Konaencaropsl 1,5/11 4 | UreHne IEKLHNMH, Texymmit [IK-1.1
HMHTETPAIbHBIX [IPOCMOTP KOHTPOJIb [1K-1.2
MHUKpPOCXEM U MPE3EHTALINM. yCIIEBAEMOCTH
MHUKpPOCOOPOK. Urenue
JIOTIOJTHUTEIBHON
JUTEPATYPHI.

4. Paznen 4. 4/31 12 Brinonnenue Brinonnenue u IK-1.1
[TonynpoBOAHUKOBBIE 3a7aHus U 3ammTa IK-1.2
MaTepuaibl odopmiieHue nabopatopHoOit

nabopaTopHOI paboTsl

paloThI
4.1. dusnueckue 1/1U 4 | YreHue JIEKIUH, Texymuit I[IK-1.1
IIPOLIECCHI B IIPOCMOTP KOHTPOJIb I1K-1.2
MOJTYITPOBO/THUKAX, MIPE3CHTAIIHH. yCIIEBa€MOCTH
CBOWCTBA U Urenune
XapaKTePUCTHKU JOTIOTHUTETHHOM
MOJTYIPOBOTHUKOBBIX JTUTEPATYPHI.
MaTepHaJoB..
4.2. CoOCTBEHHEBIE U 1/1U 4 | YreHue JIEKIUH, Texymuit [IK-1.1
MIPUMECHBIE IPOCMOTP KOHTPOJIb IK-1.2
TTOJTYTTPOBOTHUKH, MPE3CHTAIIN. yCIIEBa€MOCTH
OCHOBHBIE W HE Urenue
OCHOBHbBIE HOCUTEIHN JOTIOTHUTEITHHOU
3apsiga. TemmneparypHas JIUTEPATYPBHI.
3aBUCHMOCTh
YAETBHOTO
COTMPOTUBIICHUS
MIOJIYTIPOBOJTHUKOB
4.3. Knaccudukanmst 1 2 | UreHue neKuui, Texymuit IK-1.1
IIOJIYIIPOBOXHUKOBBIX IIPOCMOTP KOHTpPOJIb I1K-1.2
MarepuaiioB. [Ipocteie MpEe3EHTaIHIA. YCIIEBaEMOCTHU
IOJTYIIPOBOIHUKH: Urenue




repMaHuii, KpemHui. Mx JIOTIOJTHUTEIbHOM

CBOMCTBA, TCXHOJIOTHS JTUTEPATYPHI.

MOJTyYCHUS

MOHOKPHUCTALITUIECKOTO

KPEMHHSI.

4.4. Cnoxusle 1/11 2 | Urenne nexmui, Texymmit IIK-1.1
MTOJTYITPOBOTHUKH. MIPOCMOTP KOHTPOJIb [IK-1.2
Crekioo0pa3Hbie U Mpe3eHTAIHH. yCTIEBaEMOCTH

amop(dHbIe Urenue

MOJTYTIPOBOTHUKH. JIOIIOJTHUTEIBLHOM

Mertoapl oTydeHus JUTEPATYPHI.

THJIPOTEHU3UPOBAHHOTO

aMmop(HOTro KpeMHus,

00J1aCTh IPUMEHEHUSI.

5. Pazpen 5. 421 9,3 Brimonnenue Brlmonnenue u [IK-1.1
MarsuTHsie 3aaHus U 3armra [IK-1.2
MaTepuabl odopmiieHHe nabopaTtopHOit

nabopaTopHOI paboThI
paboThI

5.1. ®usuueckue 0,5 1,3 | Urenue nexium, Texymuii [IK-1.1
MPOLIECCOPHI B IMpoOCMOTpP KOHTPOJIb IK-1.2
MATHUTHBIX MATEPHATAX MIPE3CHTALINN. yCIeBaeMOCTH
M UX CBOMCTBAaXx. ‘renue .

JIOTIOJTHUTEILHOM
Knaccudukanus THTEPATYDHL.
BEIIIECTB 110 MArHUTHBIM
CBOMCTBaM.
CraTuCcTUYECKHE U
JUHAMHYECKHE
XapaKTePUCTHKU
MarHUTHBIX
MaTepuasoB.
5.2. MeToapl CHATHS 1/11 2 | Urenne neKIui, Texymuit [IK-1.1
XapaKTePHCTUK MIPOCMOTP KOHTPOJTb IK-1.2
MATHUTHBIX TIpe3eHTaIH. yCIIeBa€MOCTH
MaTepuanoB. Buser Hrenne .

JIOTIOJTHUTEILHOM
MarHUTHBIX MaTepUAJIOB HTEPATYDEL
H 00JIacTh UX
MIPUMCHCHHS.
5.3. KoMnoHeHTEI 1/11 2 | Urenne nexium, Texymuit [IK-1.1
BJIEKTPOHHBIX LEMEH C HpOCMOTDp KOHTPOJIb [1K-1.2
MATHUTHBIMIA TIpe3eHTaIH. yCIeBaeMOCTH
Marepuaiamu. CHIIOBBIE Hrenue .

JIOIIOJTHUTEILHOM
Y COTJIACYIOIIHE JHTEPATYPEL
TpaHCcHOPMaATOPBHL.
Karymiku

I/IH,[[yKTI/IBHOCTI/I n
JPOCCEITH.




KoHncTpykuunn
MarHMTHBIX
CEpJCUYHUKOB, UX
napaMmeTpsl U

XapaKTEPUCTHKH,
pacuer
AJIEKTPOMArHUTHBIX
YCTPOMCTB.
5.4. MaruuTHbI€ JICHTHI 1 1 2 | YreHue JeKIHid, Texymunii IK-1.1
¥ JINCKH, UX MIPOCMOTP KOHTPOJIb [IK-1.2
HCIIONB30BAHME B MIpe3eHTAIHH. yCIIEBaEMOCTH
KadyecTBE HOCUTENCH Hrenue .
JIOTIOJTHUTEILHOM
uHGOpMALHHL. JTUTEPATYPHI.
5.5. MeTonsl 1| 05 2 | UreHue nexium, Texymuii [IK-1.1
MOJyYE€HUSI MATHUTHBIX poCMOTp KOHTPOJIb [1K-1.2
KpPHCTAIIIOB U MITEHOK. MIPE3CHTALINA. yCIeBaeMOCTH
Yrenue
JIOTIOJTHUTEILHOM
JTUTEPATYPHI.
6. 3axmroueHue 2 - ITonrorosxka k Texymuii
IK3aMEHY KOHTPOJIb
yCIIeBaeMOCTH
Hroro 3a cemectp: 34| 17/ 53,3 IIpomexyTounas
141 aTTeCcTallus:
9K3aMeH
Uroro no 34| 17/ 53,3 35,7
JHUCIHTIINHE: 141




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

[TpoBeneHue NEKIMOHHBIX 3aHATUH MO JUCLMILIMHE PEKOMEHJIYETCSl COIPOBOXKAAThH C
UCTOJIb30BAHUEM MYJIbTUMEIUHHBIX MPE3CHTAIMH, BKIIOYAIOIIUX B ce0sl CIaibl pa3iIndHbIX
cxeM, Qororpadpuil u3AeNUil, WUIIOCTPALUN TEXHOJOIMYECKUX IPOLECCOB IPOM3BOJICTB
MaTe-puajoB M  DJIEMEHTOB  J3JCKTPOHHOM  TexHUKW. [Ipe3eHTamuu  CHOCOOCTBYIOT
CTPYKTYPUPOBAHHUIO JICKIUH, OSKOHOMHUHU JIEKIMOHHOTO BPEMEHH, 3aTpayuBaeMoOro Ha
MOCTPOCHHE CXeM U TrpaduKoB Ha JOCKe. BBICBOOOXKIEHHOE TakuM 00pa3oM Bpems
11€J1eC000pa3HO UCIOIb30BATh AJIs AMAJI0-TOBOIO OOIIEHNUs C TPYIIaMU CTYJEHTOB, BKIIOYaTh B
JICKIIMOHHBIE YaChl JIEMEHTHI TPAKTUYE-CKUX 3aHATUH, IPOBOAUTH HEOOIBIINE OMPOCHI C IENBIO
noJiep>kaHusi paboTOCIIOCOOHOCTH CTYIEHTOB B TEUEHHH BCETO Kypca.

Ha nexnuoHHbIe 3aHATUS IPUTIIAIIAIOTCS IPEACTABUTENIN KOMIIAHUH, OCYLIECTBIISIOIINX
CEpPBUCHOE OOCTY)KHBaHHUE AJIEKTPOHHOTo oOopymoBanus Ha OAO «MMKy». B xone maHHBIX
BCTpPEU 3a0CTPSIETCSI BHUMAHUE CTYJEHTOB Ha BBICOKOM OTBETCTBEHHOCTH WHKEHEPOB -
3JIEKTPOHUKOB B TEXHOJOIMUYECKOM IPOLIECCe METAIIIYPrUu4ecKOro MpeanpusaTus, Ha Ba)KHOCTH
[IPaBWJIBHOTO BbIOOpA M3JCJIUN D3JIEKTPOHHOM TEXHUKH U MaTepualioB, IPUMEHSEMbIX B
CIELUAIU3UPOBAHHOM 000PYA0BAaHUH METAITYPrUYECKHUX arperaros.

[Ipu npoBeneHun 1a00OPaTOPHOrO MPAKTHUKyMa HEOOXOIUMO CO31aTh YCJIOBHS JUIS
CaMOCTOSITENIbHOH pabOThl KaXJIOTO CTY/AEHTA, MOKa3aTh CTYACHTAM Ba)KHOCTh O(OpMIICHUS
MO-Ty4eHHBIX pe3yabTaToB padoT B coorBercTBuu ¢ ' OCT u CTII npennpustus.

[TosTOMy npoBeieHHE J1TAOOPATOPHBIX PAOOT pa3AeiseTcs Ha CIeyOLe TaIlbL:

1. YcBoenue crynaeHToM Inened M 3agad j1abopaTOpHOl paboThl, XOJa BBITOJIHEHUS
pa-060Thl, IPUOOPOB U 3IEMEHTOB U3Y4aeMbIX B JJaHHOH JlabopaTtopHOW pabore. JlaHHBIN 3Tan
pabOoTHI KaX/IbIi CTYACHT BBITIOJIHIET CAMOCTOSTEIHHO. Pe3ynbTaTOM caMOCTOSI-TEIbHOM PabOoThI
SBJISICTCA IIAOJIOH OTYETa BBIIOJIHEHHS PAa0OTHI, BHIIIOJIHEHHBIN B 3JIEKTPOHHOM BUJIE.

2. [lepen BeImOTHEHHEM pabOTHI TIpEToIaBaTeh IPOBEPSET COOTBETCTBHE O(hOpMIICHHUS
mabiona ordera yaboparopHoit pabotsl Ha cootBercTBUe CTII m I'OCT. berno nposepsier y
CTYZICHTOB ITTyOMHY YCBOCHHUS LIeJIeH U 3a/1a4 1JabopaTOpHON pabOThI U XOJa BBIIOIHEHHS padoT.
[To pesynbpTaram ompoca CTYIEHT MOXXET ObIThb HE JOMYIIEH 0 BBINOJHEHHs J1abopaTOpHOM
paboTHI.

3. BeimonHenue cryaeHTamu jgadopaTopHoil pa®otsl. [1pu BeImoNHEHUH 1a60PATOPHBIX
paboT PEKOMEHIYIOTCSI WMUTALMU HEUITATHBIX CHUTyallMd (HaMepeHHBIH BBIXOJI M3 CTPOs
OTJENBbHBIX AIEMEHTOB CXEMBI, HAIIPUMED IO IIPEBBILICHUIO BBIAEIAEMON MOIIIHOCTH, U3MEPEHHE
€MKOCTEW M MHAYKTUBHOCTEH HOMHHAJIBI KOTOPBIX 3aBEIOMO HE BXOJAT B AUAINIa30HbI U3MEPEHUM
npubopos). [Ipeogonenne HeMTATHBIX CUTYaUH (GOPMHUPYIOT Y CTYACHTOB CAMOCTOSATEIBHOCTb,
CTUMYJIHMPYIOT OoJiee Iiy0OKoe yCBOCHHE MaTepHralia.

4. OopmieHne oTueTa O BHIIOTHEHUH J1a00paTOPHOM pabOTHI.

5. 3ammra pe3ynbTaTOB BBINOJIHEHUS J1a0OpaTOpHOM paboThl. 3ammra J1abopaTopHON
paboThl MPOBOAUTCS MUHAUBUIYATbHO C KaXJbIM CTYJEHTOM B BHUjE auajnora. B xoxe Oecempl
00CYXIal0TCs pe3ybTaThl SKCIIEPUMEHTOB, ITPETI0IaBaTeNIeM 3a/1al0TCsl KOH-TPOJIbHBIE BOIPOCHI
C LIEJbI0 BBIACHEHUS MIyOMHBI 3HAHUI CTyJeHTa MO JaHHOMY pas3zeny, IpU 3TOM MpoOensbl B
3HAHMUAX CTYJEHTa BOCIHOJHAIOTCA JONOJHUTEIBHBIMU MOSICHEHUAMH, KOMMEHTApUSIMU
IpernojaBaTes.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[pencraBneno B mpuioxeHn 1.

7 OueHoOYHbIE CPeACTBA AJs IPOBeAeHHUs POMEKYTOUHOI aTTecTalluM
[IpencraBieHbl B IPUIOKEHUH 2.



8 YueOHO-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUNIMHBI (MOYJIs1)

a) OcHoBHas JIMTEpaTypa:

1. Copoxkun, B. C. Marepuansl U 2JI€MEHTBI 3JEKTPOHHOW TeXHHMKH. [IpOBOIHMKH,
NOJYIPOBOIHUKH, quaiekTpuku: yueonuk / B. C. Copokun, b. JI. Antunos, H. I1. JlazapeBa. —
2-¢ u3n., uctp. — Cankr-IlerepOypr: Jlans, 2015. — 448 c¢. — ISBN 978-5-8114-2003-2. —
Tekcr : anexrponnsiii // JlaHb : 371€KTPOHHO-OMOIMOTEYHAS CHCTEMA.

Pexxum mocryma: https://e.lanbook.com/book/67462

2. Copoxun, B. C. Marepuanbl W 3JIEMEHTHI JJIEKTPOHHOW TEXHUKHU. AKTHUBHBIC
JMAJIEKTPUKH, MATHUTHBIC MaTEPHUAIIBI, JIEMEHTBI JICKTPOHHON TEXHUKH: yueOHoe mocodue / B.
C. Copoxkun, b. JI. Aatunos, H. I1. JlazapeBa. — 2-e u3zn., ucnp. — Cankr-IlerepOypr: Jlans,
2016. — 384 c¢. — ISBN 978-5-8114-2002-5. — Tekcrt : osnekrpounsii // JlaHb
AJIEKTPOHHO-OMOJIMOTEUHAS CUCTEMA.

Pexxum mocryma: https://e.lanbook.com/book/71735

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1. Aucensm, A. 1. BBeeHue B TEOPHIO HOJNYNPOBOIHHUKOB: yueOHOe mocodue / A. U.
Ancenpm. — 4-¢ m3na., crep. — Cankr-IlerepOypr: Jlamp, 2016. — 624 c¢. — ISBN
978-5-8114-0762-0. — Texkct: snekrponusiii // JIaHb : 31eKTpOHHO-OMOINOTEYHAS CHCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/71742

2. JlozoBckuii, B. H. HaHoTexHomornu B 3yIeKTpoHUKE. BBejeHUE B CIEMATIBHOCTD !
yueOHoe nocodue / B. H. JlozoBckuii, C. B. JlozoBckuii. — 2-e usn., crep. — Cankr-IletepOypr :
Jlanp, 2019. — 332 c. — ISBN 978-5-8114-3986-7. — Tekct: anekTpoHHbIH // JlaHb :
AJIEKTPOHHO-OMOJIMOTEYHAS CUCTEMA.

Pexxum nocrymna: URL: https://e.lanbook.com/book/113943

3. Bopeiimo, A. C. Jlazepsl: ycTpoicTBO U neiicTBre: yueonoe nocodue / A. C. bopeiimo,
C. B. UBakun. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2017. — 304 c. — ISBN
978-5-8114-2088-9. — TekcT: anekTpoHHbI# // JIaHb : 2IEKTPOHHO-ONOIHOTEYHAsI CUCTEMA.

Pexxum nocrtyna: https://e.lanbook.com/book/93585

4. Anexcanapos, C. E. TexHosoruss moJynmpoOBOAHUKOBBIX MaTEpHAIOB : ydeOHOE
nocodue / C. E. Anekcanapos, @. @. I'pekoB. — 2-¢ uzn., ucnp. — Cankrt-IlerepOypr : JlaHb,
2012. — 240 c. — ISBN 978-5-8114-1290-7. — Tekcr: snekrponHbiid //  JlaHb
3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/3554

5. CmupHoB, 0. A. OcHOBBI HaHO- U (PYHKLIMOHATIBHOM NEKTPOHUKY | yuyeOHOe ocoOue
/ 10. A. CmupHos, C. B. Cokonos, E. B. Turos. — 2-e u3s., ucnp. — Cankrt-IlerepOypr : Jlans,
2013. — 320 c. — ISBN 978-5-8114-1378-2. — Tekcr: onekrponHbiid // JlaHb
AIEKTPOHHO-OMOINOTEYHAS CHCTEMA.

Pexxum nocrymna: https://e.lanbook.com/book/5855

6. dyakun, A. H. DiaekTpoTexHHUYeCKoe MaTepraaoBeacHue: yueonoe mocooue / A. H.
Hynkun, B. Kum. — 4-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2017. — 200 c. — ISBN
978-5-8114-2275-3. — TekcT: 3neKTpoHHbI# // JIaHb : 3IeKTPOHHO-ONOIHOTEYHAs CHCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/96677

B) MeToauveckne yKasaHus:

1. Cycnunpin, E.C. UccnenoBanue martepuanoB U 3JIE€MEHTOB 3JEKTPOHHOM TEXHUKU
cpeactBamu miaardopmel NI ELVIS 1l [rekcr]: maGopaTopHbIl MpakTHUKyM IO IUCLUIUIMHE
«Marepuanbl M JJIEMEHTBl DSJICKTPOHHOW TEXHUKH» I cTyaeHToB Hampasienus 210100,
cnenuanbroctu 210106 / Cycnunsin E.C., IlIBuauenko J.B., Kpacunsuukos C.C., IlIBumueHko
H.B.; MarauToropck: M3a-Bo Marautoropck. roc. Texs. yu-ta um. I .. Hocosa, 2012 - 13 c.



r) [IporpammHoe o0ecnieuenue u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnieuenne

Haumenosanue I1O No norosopa

Cpok nercTBuUs JIUIEH3UU

MS Office 2007 |\, 135 o1 17.09.2007 GeccpodHo
Professional

NI MultiSim K-68-08 o 29.05.2008 Geccpoumo
Education

NI Developer Suite [K-118-08 ot 20.10.2008 6eccpouHo

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMbBI

HazBanwue kypca

CchlIIKa

HarnmonansHas ”HGOPMAIMOHHO-aHATUTHYECKAs CHCTEMA
— Poccwuiickuit nunnexc Hayunoro uutuposanus (PMTHLI)

URL:
https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar)

URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - EnnHoe OKHO JocTyma K

nHGOPMAIMOHHBIM Pecypcam

URL.: http://window.edu.ru/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHUILTHHBI (MOLYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obecrieueHue JUCIMITIIMHBI BKJIFOYACT !

Tun n Ha3BaHUE ayJUTOPHUH

OcHarlieHue ayJuTopun

J1s1 9TeHus JIEKIUM - TOMEIICHUE U
TEXHUYECKHE CPENICTBA ISt
JIEMOHCTPAIIMH TIPUMEPOB U
CIoco00B MPOEKTUPOBAHMSI, BUJIEO
¢uIbMOB U

MPE3EeHTALNN: JEKIUOHHAs
458.

ayJn.

MynbTUMEIUIHBIE CPEACTBA
XpaHEeHUs1, Iepelauyn | MpeCTaBICHUs HHPOpMaIUu.

VYuebHast aytuTopust  JUis
poBeIeHUs Tab0paTOPHBIX
3aHATUH, TPYIIIOBBIX U
VHJVBUIYaJIbHBIX KOHCYJIBTALIUM,
TEKYILEro KOHTPOJIS U
IIPOMEXKYTOUYHOM aTTECTALUN.

1. MynbTuMeauiiHbIe CpEACTBA XpaHEHUs, Mepeladu u
npeJcTaBiIeHus yueOHoi nHpopmanmu.

2. JJabopaTopHBIi MPAaKTUKYM BBITIOJHSETCS Ha 0a3e
atdopmser National Instruments Elvisll co
CHeHaTH3UPOBAHHBIM MTPOTPAMMHBEIM OOecTieueHEeM
BUPTYaJIbHBIX U3MepHUTeNbHBIX TpubopoB NI ELVISMX.

Komnbrorepnsie kiaceol LlenTpa
WH()OPMAITMOHHBIX TEXHOJIOTUMA
®I'BOY BO «MI'TY» u
crienain3upoBanHas aya.373.

[Tepconanbubie KOMIBbIOTEPHI ¢ MakeTrom MS Office,
BBIX0I0M B MIHTEpHET U ¢ JJOCTYIIOM B DJICKTPOHHYIO
uH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEay
YHUBEPCUTETA.

[TepcoHabHBIE KOMITBIOTEPHI, 00 BEMHCHHBIE B
JIOKaJbHBIE CETH C BEIXOAOM B Internet, ocHameHHnie
COBPEMEHHBIMH MMPOTPAMMHO-METOUICCKIUMH
KOMILJIEKCaMH JJIsl PEIICHUS 3a1a49 B 00JIaCTH MaTEPHAIIOB
U DJIEMEHTOB JIEKTPOHHOM

texuuku Multisim 11.1(EWB 5.12).




IIpuioxenne 1.

«Y4eOHO-MeToAnYeCKOoe o0ecneyeHne caMoCTOATEIbHOI PadoThl 00y4al0IIMXCS»

m
3
Bugsr S
Paznen . B
CaMOCTOSTEIbHOU ) DopMBbI KOHTPOJISI
JUCIUTLINHBI A
paboThI o
S
BV
1. Paznen 1. Beenpenue 8 3amura 1abopaTopHON
paboThl Nel.
1.1. enu u 3a1aun Kypca, €ro MECTo B psAy 1
JOPYrUX IUCLMILIMH U €r0 POJib B
(hopMUPOBaHUH WHKEHEPA IIEKTPOHHOMN
TCXHUKHU.
1.2. Ponbs MaTepuaaoB U MaTepUaJIOBEICHUS B UreHue JIeKUHU, 1
pa3BUTHH 3IIEKTPOHHBIX 11| IPOCMOTP IPE3CHTALUH.
MHKPODJIEKTPOHHBIX TIPUOOPOB. Hrenue 5
JIOTIOJTHUTETbHON
JUTEpaTypPHI.
1.3. OcHOBHBIEC OHSATHS U ONPEICIICHHUS. Yrenne aeKIui, 2
IIPOCMOTP MPE3ECHTALHI.
Yrenue
JIOTIOJTHUTEIIBHOU
JIUTEPaTYpHI.
1.4. Kiaccudukanus  MarepuanoB U UreHue nexnuii, 2
3JIEMEHTOB JIEKTPOHHON TEXHUKH. IPOCMOTP TPE3EHTAIMH.
Urenue
JIOTIOJTHUTEIIbHOM
JIUTEPATYPHI.
1.5. 3HayeHue JJIEKTPUYECKUX, MArHUTHBIX, YreHue JeKLui, 2
TEIJIOBBIX, MEXaHUYECKUX U JIPYTUX CBOKCTB |[TPOCMOTP IPE3EHTALIUMN.
MaTepUaloB M KOMIOHEHTOB NPH CO3JaHHH Hrenue 5
N N JIOTIOJTHUTEILHOM
BBICOKOKaY€CTBEHHOM 3IEKTPOHHOU
JIUTEpaTypHI.
anmnaparypsl.
2. Pazpen 2. [IpoBOAHUKOBBIC U 12 3ammTa 1abopaToOpHOH
PE3UCTUBHBIE MaTEPUATIBI paboThl Ne2
2.1. Omnpenenenne ©  KiaccuuKanus YUrteHue JEKINH, 2
IpoBOAHMKOB. CBOMCTBa NPOBOAHMKOB. VX |MpocMOTp Impe3eHTaLu.
CTPYKTypa Urenue
JIOTIOTHUTEIIbHOM
JINTEPATYPHI.
2. aTepHabl BHICOKOH MPOBOJIMMOCTH. TEHHE JICKITUMN
2.2 M Y , 3

TyronmnaBkue u OJaropoaHbe METaJUIbI.

Cru1aBel BBICOKOTO COIIPOTUBJICHU.

MIPOCMOTP MPE3EHTALIH.
UreHue




JOIIOJTHUTEILHOU
JINTEPATypEL.

2.3. W3 nenus u3 METAUINYECKUX YUreHue JEKLNH, 2
IIPOBOJHUKOB. IIPOCMOTP NpE3EeHTaLUI.
Urenue
JIONIOJTHUTEIBbHON
JIUTEPaTypHI.
2.4. PesucruBHbIE MaTepUabl, Urenue nekuui, 3
TpeOOBaHUs, MpeAbsSBIAEMble K  HUM, | IIPOCMOTp MIPE3CHTALIHIA.
Kiaccuukanus u XapaKTepUCTUKU Urenue
Knaccudukanus  pe3sucropoB, THUIBI M|  JOMOJHUTEIHHOU
1apaMETPBHI. JUTEPATYPBHI.
2.5. Ilpumnoun u urocel, UX HA3HAYCHHUE H UteHue ek, 2
KIaccuukanus. IIPOCMOTP MpEe3EeHTaLUH.
Urenue
JIONIOJTHUTEIbHON
JIUTEPaTypHI.
3. Paznen 3. JIMdNeKTPUKN U MaTepPHAIIbI 12 3amuTa 1abopaTopHON
JUUIs KOHJIEHCATOPOB paboThI Ne3.
YreHre NeKIIi, 4
3.1. ®u3nueckre Npoueccsl B AUAJIEKTPUKAX [[IPOCMOTP HNPE3EHTALUH.
n ux cBoucTia. [lapamerpsl nossipusanuu u Urenue
UX 3aBHCHUMOCTb OT TEMIIEPATYPhl U YACTOTHI JOTIOJTHUTEIBHOU
JUTEPaATYPBHL.
3.2. Knaccudukanuss KOHJIEHCATOPOB, YUreHue JEKIHM, 4
OCHOBHBIE TMapaMeTpbl U XapaKTEPUCTUKH, IIPOCMOTP NPE3EHTALUH.
KOHCTPYKTUBHBIE OCOOEHHOCTH M 001acTh UYrenune
MIPUMEHEHUS. JIOTIOTHUTEIBHON
JIUTEPaTYpHI.
3.3. Konzgencaropsl UHTErpalIbHBIX UreHue nekuuu, 4
MHUKpPOCXEM U MUKPOCOOPOK. IIPOCMOTP MPE3ECHTALHI.
Urenune
JIOTIOJTHUTEIbHON
JIUTEPaTypHI.
4. Paznen 4. [lonynpoBoAHUKOBBIE 12 3amuTa 1a60paTOpHON
MaTepHuabl paboThI Ne4.
4.1. duznueckue MPOLIECCHI B YreHNE NEKINN, 2
MIOJIYTIPOBOTHUKAX, CBOICTBa U |IIPOCMOTP MpE3EHTALUH.
XapaKTePUCTHKU MOJTYTIPOBOTHUKOBBIX Urenue
MaTEpUaIoB.. JIOTIOJTHUTEIBHON
JIUTEPATYPHI.
4.2. Co0OcTBeHHBIE u MPUMECHBIE Yrenne JeKIUi, 4
MOJIYTIPOBOJIHUKH, ~ OCHOBHBIE U HE|IpOCMOTp Mpe3eHTALUH.
OCHOBHBIE HOCUTENN 3apsiaa. TemneparypHas Urenue
3aBHUCHUMOCTh  YIEJIIbHOTO CONPOTUBJICHMs|  JOMOJHUTEIHHOU
IIOJIYTIPOBOJTHUKOB JIUTEPaTypHI.
4.3. Knaccudukanusi MmoIympoBOTHHKOBBIX UreHue ek, 4
MarepuanoB. IIpocTeie MOIYNPOBOAHMKH: |IIPOCMOTP IPE3EHTALUN.
repManuii,  kpeMHuii. KX  cBoiicTBa, Urenue
TEXHOJIOTHUS MOJIy4eHUs!|  JOMOJHUTEIHHOU
MOHOKPHUCTAJNINYECKOTO0 KPEMHHSL. JIUTEPaTypHl.
4.4 CrnoxHele IIOJIYIIPOBOIHUKH. UreHue nekuuu, 2
Crexnoobpa3Hbie u aMopQHBIE |IPOCMOTP MPE3CHTAIUH.
MOJYNPOBOJHUKHA.  MeTtonsl  mosydeHus UreHue




TMAPOTE€HU3UPOBAHHOTO
KPEMHHUS, 00JIaCTh IPHUMEHEHHUSI.

aMmop¢HOTO

JOIIOJTHUTEILHOU
JINTEPATypEL.

5. Pazgen 5. MaruutHble MaTepHabl 9,3 3amuTa 1a60paTopHON
paboTel Ne5
5.1. ®usnueckue npoueccopbl B MarHUTHBIX UreHue NeKIuii, 2
MarepuaIax u 150. cBOMCTBaX. [IPOCMOTD IIPC3CHTALNH.
Knaccudukanys BemEeCTB IO MAarHUTHBIM Hrenne 5
. JOTIOJTHUTEIHLHOU
CBOMCTBAM. Craructuueckue u
JTUTEPATYPHI.
JMHAMHYECKHE XapaKTePUCTHUKH MAarHUTHBIX
MaTepUasoB.
5.2.  Meroasl  CHATHS  XapaKTEPUCTHUK UreHue JIeKUUH, 2,3
MarHUTHBIX MaTepuagoB. Buabl MarHUTHBIX |[[IPOCMOTP IIPE3CHTALINH.
MaTepuasoB U 00J1acTh UX IPUMEHEHHSI. Hrenue 5
JIOTIOTHUTEIHHON
JIUTEPaTyPHI.
5.3. KOMIIOHEHTBI JJIEKTPOHHBIX IIENed ¢ Yrenne JeKIui, 2
MarHUTHbIMM ~ Marepuanamu. Cusnosble | |IIPOCMOTP NPE3CHTALNH.
cornacyromue Tpanchopmaropsl. Karyiku Hrenue 5
JOTIOJTHUTETHHOM
UHIYKTUBHOCTH M Jpoccenu. KoHcTpykuuu
JTUTEPATYPHI.
MarHUTHBIX CEPACYHUKOB, UX MapaMeTpbl U
XapaKTePUCTHKH, PACUET IIIEKTPOMATHUTHBIX
YCTPOMCTB.
5.4 MarautHele JEHTBl M JUCKH, WX YreHre NeKIIi, 2
WCMOJIb30BAaHUE B  KAadyecTBE Hocutesei |[IPOCMOTP IIPE3CHTalnH.
MH(OPMALHH. Urenne
JOTIOJTHUTEIBHOU
JIUTEPaTyPHI.
5.5. Metonpl NOAYyYEHUS  MArHUTHBIX YTeHue NeKIUi, 1
KPUCTAJLIOB U ILICHOK. IIPOCMOTP NPE3CHTALNH.
Urenune
JIOTIOJTHUTEIbHON
JUTEPATYPHI.
6. Dx3ameH 35,7 DK3aMeH




IIpnioxenue 2

«O1eHoOYHbIE CPeACTBA JIJIsl MPOBEIEHUsSI MPOMEKYTOUHOM aTTecTalum»

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS MPOMEKYTOUHOM

aTTrecTaluu:
CTpyKTypHBIi
PYELYP [1nanupyemsble pe3ynbTaThbl
AJIEMEHT OneHoyHbIE CpPECTBA
00y4eHUs
KOMIIETCHITHH

Koa u conep:xanue komnerenuuu: [1K-1.1- pazpabaTsiBaeT 3CKU3HBIA MPOEKT, BKIIOYAIOIINN: BHIOOD

CTPYKTYPHOM CXEMBI JIEKTPOHHOI'O YCTPOMCTBA WJIM CUCTEMBI ITyTEM COIOCTABJIEHUS PA3TUYHBIX

BAapHWaHTOB U UX OLUCHKH C TOYKHU 3PCHUA TCXHUYCCKHUX U SKOHOMHNYCCKUX Tpe60BaHHﬁ; PAaCCUUTBIBACT BCC

HEO0XOAMMBIE TIOKA3aTENH CTPYKTYPHOH CXeMBI 3JIEKTPOHHOTO YCTPONCTBA MIIH CUCTEMBI, B TOM YHCIIE

II0Ka3aTCJIM Ka4CCTBa, BLI6I/IpaeT 1 000CHOBBIBAET CXEMBI BCIIOMOIaTEIbHBIX YCTPOﬁCTB

3HaTh

- METOJIBI pacuera
OCHOBHBIX ITAPAMETPOB
3JIEMEHTOB AJIEKTPOHHOU
TCXHHKH;

—  mOpocTrermme
¢buznueckue u
MaTeMaTHYECKHE MOJEIN
MpUOOPOB, CXEM,
YCTPOMCTB U YyCTaHOBOK
ANEKTPOHUKHU U
HAHO3JIEKTPOHUKH
Pa3IMYHOTO
(GYHKIIMOHATIBHOTO
Ha3HAYCHMUS;

— o0mue cBoicTBa
pa3IMYHBIX TPYIII
MaTepuasos,
HCIIOJIb3YEMBIX B
3JEKTPOHHBIX MPUOOpax
U YCTPOMCTBAX;

Ilepeuenn TeopeTnyecKMX BONPOCOB sl IOATOTOBKH

K DK3aMeHYy:

1. Knaccuduxanus noaynpoBOAHUKOBBIX MAaTEPHAIIOB.

2. Urto Takoe MoJympoBOIHUK N-THIIA.

3. IIpocTeie MOTYIPOBOIHUKH: TePMaHUN, KpeMHHNA. X

CBOMCTBA, TEXHOJIOTHS MMOJTYYCHUS

MOHOKPHUCTAJNINYECKOTO KPEMHUS.

Uro takoe Tok aperida u Tok auddys3un B p-n nepexomae?

. Brnusinue nedexToB CTpyKTYphl U IpUMecel Ha

YI€IbHOE CONPOTHUBIIEHUS METAIIIIOB.

6. DIEKTPOIPOBOTHOCTH METAILIIOB. BHIBI
NEKTPOIPOBOJAHOCTH.

7. Crnoxuble moaynpoBoAHUKHA. CTEKI000pa3HbIe U
amMop(QHbIE MOTYTTPOBOIHUKH.

8. TyromnaBkue u 0:1aropoHBIE METAIUIBI, HX TPUMEHEHHS
B JIEKTPOHUKE U MUKPOIIEKTPOHUKE.

9. Kiaccudukanus BemecTB M0 MarHUTHBIM CBOHCTBaM.

10.  M3penus U3 MeTaJUIMYECKUX MPOBOJHHUKOB.
HamoTtounble, MOHTa)XXHbBIE U CUJIOBBIE TIPOBOJIA U
Kabenm.

11. ®wusuueckue npouecchl B MArHUTHBIX MaTepuajax u
HX CBOMCTBA.

12.  CrutaBbl BBICOKOTO COTIPOTHUBIICHHUS, UX TTAPAMETPHI U
XapaKTEPUCTHKH.

13. Buapl MarHUTHBIX MaTEPUAIOB B 00IaCTh MX
MIPUMEHEHMSL.

14.  Knaccudukanuus pe3ucTopoB, TUIIBI U TApaMETPBHI.
P HOMMHAJIOB 1 €ro CBA3b € JOCTYIIOM Ha OCHOBHOM
napamerp.

15.  CunoBsle TpaHC(HOPMATOPHI.

16. TemmneparypHbIe U MOITHOCTHBIC TTApaMETPHI
PE3UCTOPOB, COOCTBEHHBIE ITYMBI PE3HCTOPOB.

17. CrpoeHue cep/IeYHUKOB UHIYKTUBHOCTEH,
JpoCcCeNei.

18. Cxema 3amemieHus pe3ucTopa B AIEKTPOHHBIX
YCTPONCTBAX.

o~
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19. MarautoMsrkie 1 MarHUTOTBEPAbIC MAaTEPUAITEIL.

20.  IlepemeHHBIE PE3UCTOPHI, UX KOHCTPYKTHBHEIC
0COOEHHOCTH, CXEMBI BKIIOUYEHUS.

21.  TaHreHc OUAJICKTPUYECKUX MTOTEPh. 3aBUCUMOCTh
MOTEPh B AUDIIECKTPUKE

22. Ilpumou u ¢Garockl, X HA3HAYCHHUE U
Kiaccuukanus, 0COOEHHOCTH UX IPUMEHEHUSI.

23.  KoOMIOHEHTHI 3JIEKTPOHHBIX IIETICH ¢ MAarHUTHBIMH
MaTepuaIamH.

24,  ®u3uveckue OCHOBBI MOJIIPU3AIMU AUIIICKTPHKOB.

25.  CwuoBble poBOJIa U KaOeu.

26.  IlapameTpsl MOJSIPU3ALUU U UX 3aBUCUMOCTh OT
TEMIIEPATYPHI H YaCTOTHI.

27.  DIEeKTPONpPOBOAHOCTH IUAIEKTPUKOB, IOTEPH
JTUAJIEKTPUKOB U UX MPOOOI.

28. Knmaccudukamus KoHIEHCATOPOB, OCHOBHBIC
napaMeTpsl U XapaKTEPUCTUKH, KOHCTPYKTHBHBIE
0Cc00EHHOCTH U 00J1aCTh PUMECHEHUSI.

29. Cxewma 3amelieHus1 KOHICHCATOPA.

30. Ilonspubie koHAEeHCATOPBL. CIOCOOBI MOBBILICHUS
YAETbHONU EMKOCTH.

31. Yo Takoe MoJyMpOBOAHUK i-THMA?

32.  Marepuaiibl IS IEYaTHBIX TUIAT, TPEOOBAHUS,
MpenbABIsiEeMbIX K HUM. OTHOCTIOMHBIE U
MHOTOCJIOIHBIC TIEYaTHBIC IIJIATHI.

33.  AKTUBHBIC TUDIIEKTPUKHU.

34.  ®wusuveckue MpoIecchl B MOIYIPOBOJTHAKAX,
CBOMCTBA U XapaKTEPUCTUKU MOTYITPOBOAHUKOBBIX
MaTEpHAJIOB.

35. TemmeparypHas 3aBUCUMOCTb YAECTHLHOTO
COIIPOTHBIICHUS TIOTYITPOBOTHUKOB.

36. Ckuad((eKT B MpOBOJHHUKAX.
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VYMeTh

— TI0JIB30BaTHCS
pa3IUYHBIMH 3aKOHAMU U
3aKOHOMEPHOCTSIMH IS
00BSICHEHUS (PU3UUECKUX
NPUHIINIIOB
(GYHKIIMOHUPOBAHUS
ANIEKTPOHHBIX PUOOPOB;

— BBIOMpATH U
UCIIOJIb30BATh JUIS pacdeTa
apameTpOoB UCCIIEyeMOT0o
Marepualia KOHKPETHBIC
METO/Ibl, CPABHUBATh
pe3yIbTaThl pacyuera,
NOJTYYEHHbIE PA3THYHBIMU
METOJIAMH;

—  U3MepsAThH
OCHOBHBIE TTapaMeTpbl
MPOBOJISIIHX,
MOJYIPOBOIHUKOBBIX,
JMAJIEKTPUICCKUX U
MarHUTHBIX MaTE€PUAJIOB.

Hepequb IMPAKTUYCCKUX BOIIPOCOB JJIA IIOATOTOBKH K

OK3aMCHY:

Bapuanr 1
1.

Bapuant 2
1.

Bapuant 3
1.

Bapuanr 4
1.

Bapwuanr 5
1.

Bapuanr 6
1.

Bapuant 8

1.

Bapuant 9
1.

Bapwnanr 10
1.

Bapuanr 11
1.

BapwuanTt 12
1.

Ha Bxoa BBIIPAMHUTENBHOTO JUOAHOTO MOCTa
nojiano HarpspkeHne U =5-sin(15-t)
HapHCOBaTh BBIXOJHOE HAIIPSKEHUE.

Cxema cTaOMIN3auU HAPSHKCHUS
U=10+£05 mo U =10 npu noMoum
CTAOWIIMTPOHA.

Jl1ox nmocneoBaTenbHO ¢ PE3UCTOPOM
IMOAKJIIOYCH HAa HCTOUYHHUK HAIIPSXKCHUA

U =5-sin(15-t) . HapucoBaTs ocuusuiorpaMmy
HapPsHKEHUS PE3UCTOPA.

CTabuauTpOH MOCIE0BATENIBHO €
PE3UCTOPOM MOAKIIOYEH HA UCTOYHHUK
HanpspokeHuss U =5-sin(15-t). HapucoBate
OCLIMJUIOrpaMMy HaIpsDKEHUs Pe3UCTopa.
Unp crabunutpona=4,8 B.

Ha Bxox BRIIPSIMUTEIBHOTO MOCTa U3
CBETOJIMO/IOB IOJJAHO HAIIPSKEHUE

U =5-sin(15-t) HapucoBaTh BBIXOJHOE
HaIpsKEHUE.

,HOCTOI/IHCTBO 1 HCJO0CTAaTKU BapHKaria 1mo
CpaBHCHHIO C KOHACHCATOPaMH.

B03MOXHO 11 TPUMEHSATH OUIONSAPHBII
TPaH3UCTOP KakK yIpaBisieMoe
COINIPOTHUBIIEHUE?

UYro Takoe YMCTOTA MOTYIPOBOTHUKA?
[Touemy B MHTErpajIbHBIX MUKPOCXEMAax 3TOT
napameTp ocoOeHHO BaykeH?

3a cueT KaKoi MOLTHOCTH MPOUCXOIUT
yCHJIEHHE MOIIHOCTH TIOJIE3HOTO CUTHAJIA TIPH
IIOMOLIY TpaH3ucTopa’?

[Touemy npu nogauu MPsIMOYTOJIbHBIX
HMITYJIbCOB Ha TPAH3UCTOP BBIXOJTHOE
HanpspkeHre He OyzieT CTylneH4aTbIM?

KaxoBo conporusnenue O — K?
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BapuanT 13
1.

Bapuant 14

1.
Bapwuant 15

1.

Bapuant 16
1.

Bapuant 17
1.

Bapuanr 18
1.

Bapuanr 19
1.

Bapuanr 20
1.

Bapuanr 21
1.

Bapwuant 22
1.

Bapuant 23
1.

Bapwnanr 24
1.

Bapwuant 25
1.

[Touemy conporuBieHue P-N nepexona pu
IPSMOM CMEIIICHUU MEHBIIIE, YeM TIPH
oOpaTHOM.

YT0 Takoe MOITHOCTh TpaH3ucTOpa?

UYro npousonaer, eciau Ha 1Ba
MIOCJICAOBATEILHO BKIIOUCHHBIX
cradbumurpona ¢ U,,=5 B monare HanpsokeHne
U=8B?

HapucoBate BAX nosneBoro TpaH3uctopa
IpY IPOBOJUMOCTH P TuMa. BIOpaTh TOUKy
paboTHI B peIKUME YCUIICHHS.

MosxHo u npuMeHaTh Tpansuctop KI1919B
JUIsl CUJIEHUS TOJIE3HOI0 CUI'HAJIa YaCTOTOM
25 MI'n? [Houemy?

Tpansucrop KT315A. Onucars ero
OCHOBHBIE JIEKTPUYECKUE CBONCTBA.

MosxHo 1 npuMeHsATh Tpan3ucrop ['T719B
JUISL YCUJIEHUS TIOJIE3HOTO CUTHala YacTOTOM
25 MTI'u? [Houemy?.

Hapucosate BAX n-p-n tpansucropa.
Br16path TOukH paboThI B peKUME YCUIICHHUS.

Hapucosate BAX n-p-n tpansucropa.
Bri6path TOukH pabOTHI B peKUME OTCEUKH.

Hapucosats BAX p-n-p tpan3ucropa.
Bri6path TOukH paboTHI B pexumMe
HACBILLEHUS.

Hapucoare BAX MOP Ttpan3ucropa mpu
MIPOBOJIMMOCTH N TUIA. BEIOpaTh TOUKY
paboTHI B PEKUME OTCEUKH.

[IpuHIMIT NElCTBUS MOJIEBOrO TPAH3UCTOPA C
H30JIMPOBAaHHOM 3aTBOPOM.

3ayeM Heo0XoArMMa MOAJIOKKA Y TI0JIEBOTO
TPAH3UCTOpPA C U30JIMPOBAHHOM 3aTBOPOM?
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Bnanets

- IPUHIUIIAMH ITOCTPOCHHUS
u peanuzanuu
ANEKTPOHHBIX TPUOOPOB;

- HaBblKaMH paboT ¢
HU3MEPUTEIIbHOU u
BBIYHCIUTENBHOM

TEXHUKOM IpU aHAIU3E U
HCCIEA0BAHUAX
MaTepuajoB M 3JEMEHTOB
3JIEKTPOHHOU TEXHHKU;

- HaBBIKaMH  BbIOOpa
ANEKTPOHHBIX MAaTEPHAIIOB
u HIIEMEHTOB VIS
3aJJaHHBIX

CBOMCTB M TEXHHYECKHX

o0ecrieueHus

XapaKTepUCTUK TNpHOOPOB
U YCTPOMUCTB DIIEKTPOHHOU
TEXHUKH.

Bonpocs! 1u1st 3amuThl 1a60paTopHBIX padboT:

Bapuanr 1

Bapuant 2

Bapuanr 3

Bapuanr 4

Bapuanr 5

Bapuanr 6

BapuanT 8

1. Marepuaibl 3JI€KTPOHHON TEXHUKH
JEJIATCS Ha 3JIEKTPOTEXHUYECKUE U
KOHCTPYKLIMOHHBIE (CIIELIUaIbHBIE).
Kputepun knaccudukanuu, npuMepsl.

2. Kak BBl cunTaere, nouemy B
BBICOKOYACTOTHBIX Ka0esaX IPUMEHSETCS
Me[lb, a HEe Ipyroil meTtaui?

1. OTnMuuTENBHBIE YEPTHI IPOBOJHUKOB,
HOJIYIPOBOJHUKOB U AUIIEKTPUKOB.
2. Psnip1 p3ucTopoB.

1. Buasl XxuMu4ueckux cBsa3eil. BemecTBa ¢
KaKHMHM THITAMU CBS3CH OTHOCATCS K
MIPOBOJIHUKAM, TUIJICKTPUKAM,
HOJyNPOBOJHUKAaM? UeM 3TO MOKHO
00BACHUTE?

2. MOXHO J11 IPUMEHHUTH

g depeHINaTbHOE BKIIIOUEHUE
COTIPOTHUBIICHUS ISl pETYJIMPOBAHUS TOKA B
nenu?

1. Tumsr SJICKTPOIIPOBOAHOCTH. MexaHHu3MBbI
QJICKTPOIIPOBOAHOCTH.
2. HazHaueHue OImIeTKu Kabers.

1. TemnepaTypHasi 3aBUCUMOCTb YAEJIBHOTO
COIMPOTUBJICHUA MCTATNIMYCCKUX
IIPOBOAHHUKOB

2. BeiObop MOIITHOCTH pe3ucTOopa.

1. BiusiHue npumMecei Ha yAeIbHOE
CONnpoTHUBIIeHNE MeTauioB. [IpaBuio
MarTtucena.

2. Heo0Xx01uMo cOeInHNUTD aTFOMUHUEBBIA U
MenHblii mpoBo. Kak 3to caenats?

1. CkuaddeKT B MpOBOAHUKAX
2. C pocToM TeMIiepaTypsl yaeIbHast
AJIEKTPOIIPOBOIHOCTH OOJBIIIMHCTBA BEIECTB
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BapuanTt 9

BapuanT 10

Bapuanr 11

Bapuanr 12

Bapuanr 13

Bapuanr 14

Bapwuant 15

pactet. Kak 3T0 MOXHO OOBSICHUTH?

1. Cu. Bunsl, cBolicTBa, MPUMEHEHHE.
Orpanuuenus B chepe mpuMeHEHUSI.

2. Kak BBI cunTaere, COMPOTUBICHUE KAKOTO
pe3ucTopa Ha BBICOKUX 4acTOTax Oyer
BBIIIIC, TOHKOIICHOYHOTO HMJIN
IIPOBOJIOYHOT0?

1. Al. Buagl, cBoiicTBa, MPUMEHEHHE.
OrpanndeHust B cepe MPpUMEHECHHS.
2. [IpoTekaer v 3JICKTPUUYECKUN TOK B
M30JISIMH BHICOKOYACTOTHRIX Kabenei?

1. Bpon3sl u naryHs. Buasl, cBoiicTBa,
npumeHenne. OrpanudeHus B chepe
IIPUMEHEHHS.

2. IloueMy B 31€KTposamMnax UCHOJIb3YIOT
WUHEPTHBIE ra3bl?

1. TyronnaBkue meTtayuibl. Bussl, cBoMCTBA,
npumeHenue. OrpanudeHus B cepe
MIPUMEHEHHUS.

2. [louemy y metaioB Habmoaaercs 3 pexrt
CBEPXITPOBOAMMOCTH IPU HU3KHUX
Temneparypax?

1. bnaropogusie Metaibl. Bunbl, cBOCTBa,
npumenenne. OrpaHudeHus B cepe
MPUMEHEHUS.

2. 3a4eM HYKHBI IOJICTPOEYHBIE PE3UCTOPHI?
MO>KHO JT1 BMECTO HUX PUMEHATH
IIepeEMEHHBIE?

1. Pe3ucTuBHBIE MaTepuabl HA OCHOBE
KpeMHus. KoMno3uunoHHble MaTeprabl.
2. [Tpumnou u ¢urocel. Haznauenue, o6nactb
MIPUMEHEHMsI JOCTOMHCTBA U HEJOCTaTKH.

1. Yrnepoaucteie MaTepualibl

2. 3a4eM pe3UCTUBHBIN ANEMEHT HEKOTOPBIX
PE3UCTOPOB MOMEIIAETCS B BAKYYMHYIO
cpeny?
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Bapuant 16

Bapuanr 17

BapuanTt 18

Bapuant 19

Bapuant 20

Bapuanr 21

Bapwuant 22

Bapuant 23

2.
3.
Bapuanr 24

Bapwuant 25

1. Kimaccudukamus pe3sucTopoB 1o
Ha3HAYCHUIO
2. Kak nastp antoMuHui ?

1. Knaccudukanusi pe3ucTopoB 1o
Marepuany pe3uCTUBHOTO 3JIEMEHTA

2. IloueMy HOKKM MUKPOCXEM MOKPHIBAIOT
30J10TOM?

1. Kitaccudukanus pe3sucTopoB 1o
KOHCTPYKTUBHOMY HCTIOJTHEHHIO
2. Yto Takoe OMyCK OMHUYECKOTO
COTIPOTHUBIICHUSA pe3UcTOpa?

1. HomMuHanbHast MOLTHOCTH PE3UCTOPA,
HOMMHAJILHOE COTPOTHUBIICHUE

2. Y KaKoro mepeMeHHOr0 pe3rcTopa MIyMBI
CKOJIb>KeHUs1 OyayT O0JblIile, Y IPOBOJIOYHOTO
VI TJIEHOYHOTO PEe3UCTOpa U3 OKUCH
xenesa?

1. lllymbI pe3ucTopos
2. [louemy TeneBU3HOHHBIN Kalenb
KOAKCHAJIbHBIH, a TeNe(POHHBIN MITOCKHUIA?

1. Cxembl BKJIFOUEHUS] IEPEMEHHBIX
pesucropoB. Ha3znauenue.

2. IloueMy npuMeHsIETCSI IBETOBAS
MapKHpOBKa?

1. PagnoyactoTHbIe Ka0ean
2. MoXHO JI1 iepeiaBaTh Tejenepenady mno
ATIOMHUHHEBOMY CHIIOBOMY Kabento?

Kabenn BEICOKOYaCTOTHOM CBSI3H
Kakos CIICKTP 4YaCTOT y IIYMOB CKOJIbKCHUSA?

1. IIpunon

2. Kak BbI cuuTaere, ¢ pOCTOM YacTOThI
yIIeJIbHOE COMPOTHUBIIEHNE KEPMETUKOB
YBEJIMYUBACTCS WJIM YMEHbILIAETCS?

1. ©mrocel
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2. MOXHO JI1 IPUMEHSTh PE3UCTOPBI
OOJIbIIIEH MOIIIHOCTH, YeM pacdyeTHas?
[Touemy sTOTO HE NENAIOT?

Koa u conep:xxanue kommnereHuuu: [1K-1.2- mpon3BoauT TEXHUKO-2KOHOMHYECKOE 0OOCHOBAHHE
MIPUHSATOTO PEIICHUsI C pacyeTaMu CeOECTOUMOCTH YCTPOMCTBA U CTOUMOCTH €TI0 IKCILTyaTalllH;
CpPaBHUBACT C aHAJIOTAMHU 10 TEXHUKO-DKOHOMHYECKUM XapaKTEPUCTHKAM

3HaTh

— (ynnaMeHTaIBHBIC
3aKOHBI IPUPOIBI U
OCHOBHBIE (pr3mUecKue
3aKOHBI B 00JIaCTH
MEXaHHKH,
TEPMOJMHAMHKH,
AIIEKTPUYECTBA U
MarHeTH3Ma,

—  (usHuueckymo
CYIIHOCTH TIPOILIECCOB H
SIBJICHUM, MPOTEKAIOIIUX B
MIPOBOTHUKOBBIX,
MOJTYITPOBOTHUKOBBIX,
TDIICKTPUICCKUAX 17§
MarHuTHBIX Marepuaigax B
Pa3IUYHBIX YCIIOBHSAX
JKCIUTyaTaIH;

— OCHOBHBIC
XapaKTePUCTHKH
MaTepHaJIoB:
AIIEKTPHUYECKHE,
ONTUYECKHE,  TEIJIOBHIE,
MeXaHUYeCKHe | T.JI.;

—  (usnueckue "
MaTeMaTHYeCKUEe MOJICIH
MPOLECCOB U SIBJIICHUH,
OCHOBHBIE  3aKOHBI W

3aKOHOMEPHOCTH, Ha
KOTOPBIX OCHOBAHO
IIPUMEHEHHE  Pa3JIMYHBIX
MaTepUajIoB B
ANEKTPOHHBIX MPUOOpPAX;

— COBpPEMEHHBIMU
TEHAECHUIUN pa3BUTHS
NEKTPOHUKHU u
HaHOJIEKTPOHUKHU.

Teoperuueckrie BOMPOCHI K IK3aMEHY:

buner Nel
1. AudnexTpuueckue noTepu
2. lonsipuzanus 1UdIeKTPUKOB. DU3NUECKHNE OCHOBBI
MOJIIpU3aLUH.
buner Ne2
1. HazoBuTe npumepsbl, KOrjaa AU3IEKTPUUECKUE IOTPU
WCIIONB3YIOTCS B IPOMBIIIJIEHHOCTH
2. Kepamuka
buner Ne3
1. Bunbl 1 MexaHU3MBI OIS PU3ALUU
2. Matepuaibl TBEpIOTENIbHBIX Ja3€pOB
buner Ne4
1. Opranuueckue AUAIEKTPUKI
2. I'a3000pa3Hble TUIEKTPUKU
buner No5
1. Henonsipable (BBICOKOYACTOTHBIE) OPraHUYECKHe
JUDJIEKTPUKH.
2. Heopranuueckue cTékia
bunet Ne6
1. Buast mpo0ost UAIEKTPUKOB. MeXaHU3MbI UX
MIPOTEKAHUS
2. Kunxne nuaneKTpuKu
buner Ne7
1. DnexTpeTsl
2. DNEeKTpUUYECKUE TOKHU TPOTEKAIOIINE B TENIE JUIIEKTPUKA
MIPU TOCTOSIHHOM HaIpsKEHUU
buiter Ne8
1. IIbe30351eKTpUKH
2. OCHOBHBIE ITapaMeTPbl KOHJIEHCATOPOB
buner Ne9
1. 3aBUCHUMOCTB € MOTEPH AUIIEKTPUKA OT TEMIIEPATHIPHI
2. Cnabo nossipHbIe (HU3KOYACTOTHBIC) TTOJIUMEPHI
buner Nel0
1. Crioco6s1 60pBOBI ¢ MPOOOSMH TUIICKTPUKA B
MIPOMBILLIIIEHHOCTH
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2. 3aBUCHUMOCTH g0 MOTEPh TUAIIEKTPUKA OT
TEMIEPATHIPHI
buner Nell
1. DnexkTpuyecKue TOKHU MPOTEKAIOIINE B TEJIE JUAICKTPUKA
IIpY IEPEMEHHOM HaIPSKEHUU
2. [lonsipHble HU3KOYACTOTHBIE MTOJTUMEPbI
buier Nel2
1. CerneTodneKTpuKu
2. Kunkue KpucTauibl
buner Nel3
1. 3aBUCUMOCTb € AUIIEKTPUKA OT YACTOThI
2. Mexanunueckue U (pU3MKO-XUMHUECKUE CBOICTBA
TM3JIEKTPUKOB
buner Nel4
1. KoHCTpyKIIMM KOHJIEHCATOPOB C TBEPAYM JUAIIEKTPUKOM
2. Knaccugukanuus 1u31eKTpUKOB € IpUMEPaMU
buner Nel5
1. 3aBucumocTs tgd moTeph AUIIEKTPUKA OT YACTOTHI
2. [laiiTe onpeneseHne IeKTPUIECKO TPOYHOCTH
nudiiekTpuka. [IpuBenure npumepsl Ha KOHKPETHBIX
MaTtepuagax
buner Nel6
1. DIEeKTPOU30JIAIIMOHHBIE BOJIOKHUCTHIC U CIIOUCTHIE
IJIACTUKH, MaTE€pPHAJIbl IEYaTHBIX CXEM
2. OcHOBHBIE TapaMETPbl KOHAEHCATOPOB
buner Nel7
1. MapkupoBKa KOHJEHCATOPOB
2. KoHCeTpyKLHs 2NEKTPOIIMTUYECKUX KOHIEHCATOPOB
buner Nel8
1. Konnencaropsl 001b11101 eMKOCTH
2. Mexanuueckre U GU3NKO-XMMHUYECKHE CBOMCTBA
TUBJIEKTPUKOB

YMmeTn

—  TI0JIb30BaThCA
Pa3INYHBIMH 3aKOHAMHU H
3aKOHOMEPHOCTSIMUA IS
00BsicHEHUST (UBNYECKUX
HPUHIUIIOB
(G YHKIIMOHUPOBAHUS
AIIEKTPOHHBIX TPUOOPOB;

— BBIOMpATh "
UCTIONIb30BATh ISt
pacuera napamMeTpoB
HCCIIEyeMOTO
Mmarepuaja KOHKpETHBIC
METO/IB, CpaBHHBATh

IIpuMepsI TECTOBBIX 3a1aHUM:
Ilpumep mecmos «Ceoiicmea mamepuanioey

1. JleneHue MaTepuaioB HA MPOBOJIHUKH,
HOJIprOBOZIHI/IKI/I ) | III/II)JICKTp]/IKI/I HpOI/BBOIll/ITCH o
BO3eHCTBHMIO HA HUX

DJIEKTPUYECKOTO TOJIS

MarauTHOTO TI0JIs

DJIEKTPUYECKOTO U MAarHUTHOTO TOJIeH
['paBUTALIMOHHOTO OIS

Jesienne MaTepuaJioB HA MapaMarHeTUKH,
(eppoMarHeTukm, aHTH(PePpPOMArHeTHKH U

NO OO e
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pe3yJIbTaThl
MOJTy4YCHHbBIC
pa3IMYHBIMU METOJIAMH;
—  U3MEpSITh
OCHOBHEIC rapaMmeTpbl
MPOBOJSAILHNX,
MOJTYNPOBOTHUKOBBIX,
JIABJIEKTPUYECKHUX u
MarHUTHBIX MaTEPHUaOB.

pacdera,
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(eppuMarHeTuku NpoOU3BOAUTCS MO BO31EHCTBHIO
HA HUX
DJIIEKTPUUYECKOTO OIS

MarsuTHOTo 10JIs

DIEKTPUUECKOr0 U MarHUTHOTO I0JIEN
I'paBUTalIMOHHOrO MOJIA

Marepuaisl, cocTosilie U3 OIMHAKOBBIX
KPHCTAIHYECKUX AY€EEK, PACIO010KEeHHBIX B
NPABUJIBHOM NOPSAJAKEe HA3BIBAIOT

MoHOKpUCTAIIBI

[TonukpucTanibl

AmopdHbIe

CwMmernianHbie

Matepuainbl, cocTosiuue U3 00J1bLIOT0 YHCIA
MEJIKUX KPHCTAJIMKOB, Xa0THYeCKH
OPUEHTHPOBAHHBIX B PA3HBIX HANIPABJIEHUSAX,
HA3BIBAIOT

MoHOKpuCTaIBI

[Tonukpucranib

AmMopdubie

CMmenianHbIe

MarepuaJibl, XapaKTepu3y0Iuecs Xa0TH4eCKUM
pacnojiokeHueM aTOMOB WJIH HOHOB, HA3bIBAIOT
MoHOKpHCTAIIIBI

[Tonukpucranib

AmMopdHubIe
CwMmelrangble

Ilpumep mecmog «llonynposoonuruy

3ona MNPOBOAUMOCTHA B MOJYNPOBOIHUKAX JECKHUT

BBIIII€ BAJICHTHOM 30HBI U BBILIE 3aIIPEIICHHON 30HbI
HIKE BAJICHTHOM 30HBI, HO BBIIIE 3aIPEIIEHHON 30HbI
BBIIII€ BAJICHTHOM 30HBI, HO HUKE 3alPEIICHHON 30HbI
HIKE BAJIEHTHOM 30HBI M HUKE 3aIIPEIEHHON 30HBI
3anpenieHHasi 30HA B MOJYNPOBOJIHUKAX JIEKUT
HIKE BAJICHTHOM 30HBI M HUYKE 30HBI IPOBOIUMOCTH
BBIIIIE€ BAJICHTHOM 30HBI U BBIIIE 30HBI POBOJIUMOCTH
HIKE BAJICHTHOM 30HBI, HO BBIIIE 30HbBI IPOBOAUMOCTH

BBIIIIC BAJICHTHOMU 30HbI, HO HMYKE 30HBI IPOBOJANMMOCTHU
BajienTHas 30Ha B MOJYIIPOBOAHUKAX JICKHUT

HHWIKC 30HBI ITPOBOANMOCTHU U HUKE 3anpemeHH0171 30HBbI
HHIKC 30HBI IPOBOJAUMOCTH, HO BBILIC SHHPGHICHHOﬁ
30HBbI

BBIIIC 30HBI ITPOBOJAUMOCTH U BBIIIC 3anpemeHH0171
30HBbI

BBIIIC 30HBI ITPOBOJAUMOCTH, HO HHUIKC SHHPGHICHHOﬁ
30HBbI
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ypOBeHL (DepMn B MMOJIYIIPOBOAHUKAX JICKUT
B 30HC ITPOBOJUMOCTH

B 3aIIPEILIEHHON 30HE
B BAJICHTHOM 30HE
B Pa3peluIcHHON 30HE

Bnanets

— HaBbIKAMHM aHaJIM3a
(U3NIECKUX TPOLIECCOB U
SABJIIGHUH B mpubopax
YCTPOMCTBAX JIEKTPOHHOU
TEXHUKU;

— O0COOCHHOCTSIMH
WCIIOJIb30BaHUS
ANEKTPOHHBIX TPUOOPOB B
Paaro3IEKTPOHHOM
amnmnaparype;

- cmocobamu
COBEpIIIEHCTBOBAHUS
po¢eCCUOHATBHBIX
3HaHUU U YMEHHU
MyTEM UCIOJIb30BaHUS
BO3MOXHOCTEU

MH(POPMALIMOHHOM CpeJIbl.

o o
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11.

12.

13.

14.

KoHTposbHBIE BOITPOCHI /IS 3AIUTHI
71a00paTOPHBIX padoT:

Knaccudpukanus wmarepuaioB MO  DJIEKTPUYECKUM
CBOMCTBaM. Buapl IpPOBOJHUKOB, MOJYNPOBOAHUKOB,
JUAJIEKTPUKOB.

Knaccupukauus nusnekTpukoB. Buapl akTHBHBIX U
MaCCUBHBIX  AMAJIEKTpUKOB. KpaTkoe  omnucanue
AKTUBHBIX JUAJIEKTPUKOB.

Knaccudukanus  MarepuasoB MO  MarHUTHBIM,
CTPYKTYpPHBIM CBOMCTBaMm, arperaTHOMy COCTOSIHUIO U
TUIaM XUMUYECKUX CBA3EH.

Crpoenue aroma. DHeprus aroma. [Tpunuun Ilaymm.
KBaHTOBBIE UnCha.

Tunbel XUMUYECKHUX CBsI3€H. DHEPIHs CBS3H.
Kpucrannnueckast CTpykTypa TBEPABIX Tell.
OO6pa3oBaHre DSHEPreTHUECKUX 30H B KpHUCTaIax.
Pazpemiennslie u 3anpemieHHsle 30Hb1. Kiaccudukanus
KPHUCTAJIJIOB C TOUKH 3PEHUSI 30HHOU TEOpUHU.
du3nyeckre CBOMCTBA METAIJIOB U CIUJIaBOB. BiusHue
CBOOOJHBIX 3JEKTPOHOB Ha (hU3HUECKHE CBOICTBa
(TETI0eMKOCTh, 3JEKTPONPOBOAHOCTb, Oyieck). Tumbl
CILIaBOB.

30HHas Teopus METaJIOB. Pacnpenenenue 31eKTpoOHOB
no sHeprusaMm. OHeprus @Pepmu. CkopocTh apeiida,
MIOJIB’KHOCTb 3JIEKTPOHOB.

DIIEKTPONPOBOIHOCTh METAJIOB. 3aBUCUMOCTh TOKA OT
NMEKTPUYECKOr0  TojsA.  MeXaHu3Mbl — paccestHUs
JJIEKTPOHOB.

30HHasg CTPYKTypa COOCTBEHHBIX IOJYIPOBOAHUKOB.
[Ipomeccyl TeHepanuu ©W PEKOMOWHAIMU. YPOBEHb
Depmu.

30HHAsE CTPYKTypa HPUMECHBIX MOJYNPOBOJHUKOB.
JIOHOpHBIE W aKLENTOpHbIE YpOBHU. ['eHepanus
HOCUTENEN B IPUMECHBIX MOJYIPOBOIHUKAX.
Konnenrpauuss Hocuteneir 3apsaa B COOCTBEHHBIX
TTOJTYTTPOBOTHUKAX. D¢ dexkTuBHbIE TJIOTHOCTH
COCTOSIHU. [Tonoxxexnue YpOBHS Depmu.
TemMneparypHasi 3aBUCUMOCTb.

Konuenrpanust HocuTeneil 3apsiia B IPUMECHBIX
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MIOJIYIIPOBOJIHUKAX.  3aKOH  JEHCTBYIOIIMX  Macc.
3aBUCUMOCTh KOHLEHTpaluuu oT ypoBHI Depmu.
TemneparypHasi 3aBUCUMOCTS.

[Iponeccsl repeHoca HOCHUTEJEH 3apsna.
Huddysnonnsiii u apeiidosbiii Toku. CoOOTHOIIECHHE
OUHINITENHA. VenpHOE AIEKTPUYECKOE
COIIPOTUBIICHUE.

HepaBHoBecHble Hocutenu 3apsana. HWHxekuus u
skcTpakuus. Bpemsa penakcauuu. Pacnpenenenue
KOHIICHTPAllUd BO BPEMEHHU U MTPOCTPAHCTBE.
ONEeKTPONPOBOAHOCTE B  CHUJIBHBIX AJIEKTPUUYECKUX
MOJsIX. 3aBUCUMOCTh IOJBUKHOCTH U  CKOPOCTH
nperia OT HaNpsHKEHHOCTH 3JIEKTPUYECKOTO IOJIS.
Buner nonuzanuu. Oddekrt 3enepa.
DNEeKTpOHHO-IABIPOYHBbIN  mepexon.  OOpa3oBaHue
MOTEHIIUAJIBLHOTO Oapbepa.

BnusiHue BHeWIHEro HampspKeHHsT Ha  P-N-IEpexo.
BAX p-n-nepexona.

DuU3NYECKUE CBOMCTBA JUAJIEKTPHUKOB.
DIEKTPONPOBOIHOCTh JUAJIEKTPUKOB. Bunst
AEKTPOIPOBOAHOCTH. MexaHu3Mbl nepeHoca
HOCHTENEN 3apsiza.

[Tonspuzanust IUAIEKTPUKOB. Buasl mnonspusanuu.
JlnsnexTpudeckas BOCOPUUMUYUBOCTb.
CerHeToaneKTpUKH. ObpazoBaHue JIOMEHHOMN
CTPYKTYpPBbI. 3aBUCHUMOCTb JJIEKTPUUECKON MHTYKIIUH OT
HaIpsDKEHHOCTH  3JIEKTPUUYECKOTo Tojiss. MexaHu3m
BO3HHUKHOBEHHS CIIOHTAHHOM MOJISIPU3ALINH.
[Tbe3030€eKTpUKH. [Tpsamoit u 00paTHBbII
MIbE302JIEKTPUYECKU I 3P PEKTHI. Mexannsm
BO3HHMKHOBEHHs mosgpu3auuu. llpuHioun paGoTbl
KBapLIEBOI'O pe30HATOpA.

IInposiekTpuKy. [Ipsmon 5 00OpaTHBIN
MTAPOSIIEKTPUYECKHI 3¢ exTsI. Bropuunsrii
nupodddexr. [lpuMeHeHne Mupo3TEeKTPUKOB.
Onektperbl. CrnocoObl  MONY4YEHHS  DJIEKTPETOB.
IIpumeHeHne IeKTPEToB.

Kunkue xpucramipl. Buasl KMIKMX KPHCTaIOB.
[IpumeHeHne KUAKUX KPUCTAIIIOB.

MaruauTHbIe MaTepuaibl. Bubl MarHUTHBIX

MatepuanoB. O6pa3zoBaHHe CIIOHTAHHOM
HaMarHMYeHHOCTHU. MarHuTOMATKHe U MarHUTOTBEP/IbIe
Matepuaisl. X npumeHnenue.




0) Ilopsinok nmpoBeneHns MPOMEKYTOYHOH ATTECTAMH, MOKA3aTeJIH M KPUTEPUH OLICHUBAHMA:

[TpoMexkyTOUHAas ATTECTALUS 110 JUCIUILTHHE «MaTeprasbl U 2JIEMEHTbBI 3JIEKTPOHHON TEX HUKI
BKJIFOYACT TEOPETHUYCCKUE BOIPOCHI, IIO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHSI 00yYaIOIIMMHUCS 3HAHHH,
U MMPAKTUYCCKUC 3alaHN A, BBIABIAONINC CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMCHI/Iﬁ )51 BJIaI[eHI/Iﬁ, IIPpOBOJUTCA B
dbopMe FK3aMeHa.

DK3aMeH 110 JaHHOW TUCHIUILIMHE TPOBOJIUTCS B YCTHOM (hOpMeE IO IK3aMEHAITMOHHBIM OWJIETaM, KaX bl
13 KOTOPBIX BKJIFOYAET 2 TEOPETUUYECKHUX BOIIPOCA.

Iloxazarenu u KPUTCPUHU ONCHUBAHHUA IK3aMEHaA:

— Ha OLIEHKY «OTJIHYHO» (5 0a/IoB) — 00yYaronuiics: 1EMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMITETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOE 3HAaHUE Y4eOHOTO
MaTepuaia, CBOOOTHO BHITIOTHSET MPAKTUYECKUE 3aJaHHsI, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHHUSIMH,
MIPUMEHSET UX B CUTYAILMSIX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OIIEHKY «X0po1uo» (4 6aia) — o0yJaromuiicst IEMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHIIUN: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAKOTCS
HE3HAYUTEIIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPH aHATUTHYSCKUX ONEPALUSX, IIEPSHOCE 3HAHHMA
¥ YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIIEHKY «y10BJIeTBOPUTEIbHO» (3 Oaa) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATHH JTOITYCKAIOTCS OIITHOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OT/IEIbHBIX 3HAHUI, YMEHUI, HABBIKOB, 00YYarOIINIICS UCTIBITHIBAET
3HAYUTEINIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMHU U YMEHUSIMU IIPU UX IEPEHOCE HA HOBbHIE
CUTYaIUH.

— Ha OIIEHKY «HEeY/I0BJIeTBOPUTEILHOY (2 6aia) — o0yyaromuiicst IeMOHCTpUpYeT 3HaHus He 6oee 20%
TCOPECTUYICCKOTO MaTCpHraia, JOMYCKACT CYIICCTBCHHBLIC 0HII/I6KI/I, HEC MOXCT IMOKAa3aTh MHTCIVICKTYAJIbHBIC
HAaBBbIKW PCIOCHUA MMPOCTHIX 3a4a4.

— Ha OLICHKY «HeyI0BJIeTBOPUTeJbHO» (1 6amn) — oOydaromuiics He MOXKET IM0Ka3aTh 3HAHNUS Ha YPOBHE
BOCIPOU3BE/IEHUS U 00BACHEHHUS MH(POPMAILIMH, HE MOKET IMOKA3aTh UHTEIIEKTYyaJIbHbIE HABBIKU PELICHUS
MPOCTHIX 3ajau.



