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JIucT akTyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusaruu B 2023 - 2024
y4eOHOM TOJly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii II.IOj’caTLIﬁ

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM TOJly Ha 3aceaHuy Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii Z[.IOj’caTLIIVI

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM rojIy Ha 3aceqaHuu Kapeapsl DIIEKTPOHUKU ¥ MHUKPOIIEKTPOHUKH

IIporokomor 20 . Ne
3aB. kadeapoii J.1O. Ycarsrii

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
yueOHOM Toly Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I[.IOj’caTHﬁ




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOEGHUS IUCHMIUIUHBI (MOIYJsl) MaTepHaibl U DSJIEMEHTHl 3JIEKTPOHHOM
TEXHHKU SBIISIOTCS: TPUOOPETEHUE CTYJEHTOM CIIOCOOHOCTEH MCTIOIh30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AMCLUUIUIMH B MPO(EecCHOHANbHON NeATeIbHOCTH; BBINOIHITh pacueT U
MPOSKTUPOBAHKUE DJIEKTPOHHBIX MPHUOOPOB, CXEM U YCTPOUCTB Pa3IUYHOTO (YHKIIMOHATHHOTO
Ha3HAYeHUs] B COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM; BBIIOJIHATH pabOThl IO
TEXHOJIOTHYECKON TMOArOTOBKE MPOU3BOACTBA MATEPUATIOB U W3ACIUN DJIEKTPOHHON TEXHUKHU;
YUYUTBIBATH  COBPEMEHHBIE TEHIACHUMU  PA3BUTUS  DJJCKTPOHUKH, HU3MEPUTEIBHON U
BBIYUCIUTEILHOW TEXHUKH, HWH(OPMAIIMOHHBIX TEXHOJOTMA B CBOEH Mpo(ecCHOHATbHOM
NESTENIbHOCTH; HallaXUBaTh, HCIBITHIBATH, MPOBEPSATH PabOTOCIMOCOOHOCTh H3MEPHUTENHLHOTO,
JMarHOCTUYECKOT0, TEXHOJIOTUYECKOTO 00OpYJIOBaHUS, HCIOJB3YEeMOr0o JUIs  pPEeIICHUsS
pa3IMYHbIX HAYYHO-TEXHUYECKHX, TEXHOJOTMYECKMX M IPOU3BOJCTBEHHBIX 3aJad B 00JIaCTH
ANEKTDOHUKN U HAHODJIEKTDOHUKH.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctunnuaa Marepuaibl U 3JIEMEHTHI SJIEKTPOHHON TEXHUKW BXOJHUT B YaCTh y4€OHOTO
wiaHa (QopMHUPYEeMyI0 y4YaCTHHKaMU 0Opa3oBaTelbHBIX OTHOILICHHH 00pa3oBaTenbHOM
MPOTPAMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

BBenenue B HanpaBieHue

Nudopmarrka u naHOpMAMOHHBIC TEXHOJIOTUI

VYyeOHasi - 03HAKOMUTENbHAS IPAKTHKA

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

YyeOHasi - TpakTHKa IO TMOJIYYSHHIO TEPBUYHBIX MPO(EeCCHOHANBHBIX YMEHUN H
HaBBIKOB, B TOM YHCJI€ TIEPBUYHBIX YMEHHU W HaABBIKOB HAay4YHO-HCCIEAOBATEIbCKOMN
JEATEIIbHOCTH

®du3uKa KOHACHCUPOBAHHOTO COCTOSHUSA

®U3NYECKUE OCHOBBI JIIEKTPOHUKH

DNEeKTpUYECKUE MAIITUHBI

DneMeHThI TUPPOBON TEXHUKHU

Muxkponpoieccopbl

Hanosnexkrponuka

DNeKTPOHHBIE TPOMBIIIUICHHBIE YCTPOMCTBA

DHepreTuyeckas 3JeKTPOHUKA

3 Komnerenuun odyyarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pe3ynbrate ocBoeHus AUCHMILTUHBI (MOyJIs1) «Martepualbl U 3J1€MEHTHI 3JIEKTPOHHOM
TEXHUKI» 00yJaromuiics JoIKeH 001aJaTh CASAYIOIUMHI KOMIIETEHIHSIMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-1 CriocobeH pa3pabaTbiBaTh CTPYKTYpPHBIE U (PYHKIIMOHAIBHBIE CXEMBI JIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, TPUHIUIIAAIBHBIX CXEM YCTPOUCTB € UCIOJIB30BAHUEM CPEJICTB KOMIIBIOTEPHOTO
NPOEKTUPOBAHUS, TPOBEIEHUEM MPOEKTHBIX pPacyeToB U  TEXHUKO-3KOHOMHYECKHM
000CHOBaHHEM ITPUHUMAEMBbIX PEIIeHUI

[K-1.1 Pa3pabaTpiBaeT 3CKU3HBIN TPOEKT, BKIFOYAIOIINNA: BBHIOOD CTPYKTYPHOMH
CXEMBI DJICKTPOHHOTO YCTPOMCTBA WM CHCTEMBI IyTEM COTOCTABJICHHS
pa3NUYHBIX BapHAHTOB M WX OICHKH C TOYKU 3PCHHS] TEXHHUYECKUX U
SKOHOMMYECKUX TpeOOBaHUI; pacCUUTHIBAET BCE HEOOXOAUMBbIE MTOKA3aTEeNU
CTPYKTYPHOM CXEMBI JJIEKTPOHHOT'O YCTPOKWCTBA HIIU




CHUCTEMBI, B TOM YHCJIC IIOKA3aTCJIM KadycCTBa, BBI6I/IpaeT 1 00OCHOBBLIBAET
CXCMbI BCIIOMOTI'aTCJIbHBIX yCTpOfICTB

[1K-1.2

HpOI/IBBOIII/IT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE IMPUHATOr'O PCIICHUA C
pacu€TaMu ce0eCTOMMOCTH YCTpOﬁCTBa H CTOUMOCTHU €TI0 SKCILIyaTalluu,
CpaBHHBACT C aHAJIOTaMH 110 TCXHUKO-3KOHOMHNYCCKUM XapPAKTCPUCTUKAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 58,1 akaj. 4acos:

— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTeNbHAs paboTa — 14,2 aka. 4yacos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast
KOHTaKTHast pabora

Pasyen/ Tema (B akaz. yacax)

JUCIHUITIIINHBI

Cemectp

11a0.
3aH.

MIPaKT.
3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

®dopma TeKyIero
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHLINN

1. Beenenue

Ienn u 3amaum Kypca, ero
MECTO B psly JAPYIHX
JUCLHUIUIMH U €ro pojib B
(dbopMupoBaHHK  MH)XXEHepa
3NEKTPOHHOUN TEXHUKHU.
Pousp MaTepHaoB u
MaTepuaIoBeICHUs B
pa3BUTHU DJCKTPOHHBIX H
MUKPOAJIEKTPOHHBIX
puOOpOB.
OcHoBHbIE
OTIpeIeIICHHS.
Knaccugukanus
MaTepHajoB U 3JIEMEHTOB.
3Ha4eHUE IIIEKTPUUYECKHUX,
MarHuTHBIX, TEIUIOBBIX,
MCXaHUYCCKUX U JOpYIux
CBOWCTB  MaTepHajoB H
KOMIIOHCHTOB ITPpU CO3AaHUHN
BBICOKOKA4E€CTBEHHOM
2JIEKTPOHHOH anmnapaTypsbl.

TMOHATHUS ul 2 7 2,2

YreHue JeKIui,
TIPOCMOTP
MIpe3eHTalu .
Urernue
JIOTIOJTHUTEIILHOM
TUTEPaTYpPHI.

Tekymuii KOHTPOJIb
yCIIEBaEMOCTH.

K-1.1,
MK-1.2

2,2

Wroro no pazneny 7

2. [IpoBotHUKOBBIE u
PE3UCTUBHBIC MATEPUAIIBI




Onpenenenue u

KJaccupUKanus
MIPOBOJJHUKOB. CBoiicTBa
MIPOBOAHU-KOB. Ux
CTpYKTYpa.
Marepuanst BBICOKOM
MIPOBOJUMOCTH. N
POBOZL YreHue JIeKIUH,
TyronnaBkue u
IIPOCMOTP
Oyaropo/iHble METaJLIBL. N
Mpe3eHTalun . BeinonHeHue 1
CrnaBsl BBICOKOTO
Urenue 3aluTa
COIIPOTHBIICHHUSI. N N
JIOTIONTHUTENBHOW |  mabopaTopHOi
Usnenusa u3 MeTaluIMYeCKUX TIK-1.1,
JUTEPATYPBHI. paboThI.
MIPOBOJHUKOB. N TIK-1.2
Brimonnenue Texymuit
PesuctuBHBIE  MaTepuasl,
3agaHus 1 KOHTPOJIb
TpeboBaHus,
odopmieHue YCIIEBaEMOCTH.
NpenbsBIsieMble K HUM, .
nabopatopHoOn
KIaccupuKanus u
paboThI.
XapaKTePUCTUKU
Knaccudukarmst
PE3UCTOPOB, THIIBI u
napaMeTpsl.
Ilpuron wu  ¢urocel, uxX
Ha3HAuCHHE u
KJIacCUpUKaIIHS.
Hroro no pazneny
3. JIMdJieKTpuKH U MaTepHaibl
JUISL KOHJICHCATOPOB
®dusnyeckue IMpouecch B
JIDIIEKTPUKAX u ux
CBOMWCTBA. ITapameTpst .
YUreHue JIEKIIHH,
MOJISIPHU3AIIHN u ux
IPOCMOTP
3aBHCUMOCTh oT .
Mpe3eHTALHH.
TEMITepaTypbl H YaCTOTEHI. Yremne BeimonaeHue u
Knaccupukanus N 3alMTa
JIOTIOJTHUTEIIBHOM N
KOHJIEHCATOPOB, OCHOBHBIE nmabopatopHOit TIK-1.1,
JUTEPATYPBHI.
napaMeTpsl u paboTsl. TK-1.2
Brinonnenue o
XapaKTEePUCTHUKH, Tekymmii KOHTPOJIb
3agaHus 1
KOHCTPYKTHBHBIE YCIIEBAEMOCTH.
odopmiieHue
0cOOEHHOCTH H  00NacTh .
nmabopaTopHOit
TMPUMCHCHUA.
paboTHI.
Konnencaropst

WHTETPAILHBIX MHKPOCXEM
1 MUKPOCOOPOK.

Wroro no pazneny

4, ITomynpoBogHUKOBBIE

MaTepHabl




®dusnyeckue IMpouecch B
MOTYTIPOBOAHUKAX,
CBOMCTBA M XapaKTEPUCTHKH
TIOJTYTIPOBOAHUKOBBIX
MaTepHasoB.

CoOCTBEHHBIE U MTPUMECHBIE
MOJTYIPOBOJHUKH,
OCHOBHBIE M HE OCHOBHEIC
HOCUTEIHN 3apsja.
TemnepaTypHast
3aBHCUMOCTH YIIEJIBHOTO
CONPOTHUBIICHUS
MOJYIPOBOJHUKOB.
Knaccudpukanus
MOJTYIPOBOAHUKOBBIX
MaTepHaoB. [Ipocteie
MOJTYIPOBOAHUKU:
repmMaHuii, KpemHmd. Ux
CBOMCTBA, TEXHOJIOT U
TIOJTyYEeHUS
MOHOKPHUCTAJUTHYECKOTO
KpPEMHHSI.

CrnoxHbIe
MOJYIPOBOJAHUKH.
Crexso00pa3Hbie u
amop¢Hsle
MOJTYTIPOBOAHUKHA. MeTOABI
MOJTYYEHUS
THIPOTeHU3UPOBAHHOTO
amopdHoro KpEMHHUS,
00macTh MPUMEHEHHUS.

YreHue JIeKIUH,
TIPOCMOTP
MIpe3eHTalu.
Yrenue
JIOTIOTHUATEILHOMN
JTUTEPaATyPHI.
BrmonaeHnne
3aJ]aHKs U
odopmiieHue
nabopatopHoOn
paboThI.

Texymmuii KOHTPOJIb
yCIIEBAEMOCTH.
Beinonuenue u

3aIIUTa
1a00paTOpHOI
paboTHI.

IK-1.1,
MK-1.2

HWroro no pazneny

5. MarauTtHbie MaTepuaibl




Pu3nyecKre MPOLECCOPHI
B MarHUTHBIX MaTepHanax H

ux CBOMCTBAX.
Knaccudpukanus  BeiecTs
[0 MArHUTHBIM CBOMCTBaM.
CraTHuCcTHYECKUE "
JIMHAMHYECKHE
XapaKTepUCTUKU

MarHUTHBIX MaTEPUAJIOB.
Meronast CHATHUS
XapaKTePUCTUK MAarHUTHBIX
MaTepHasoB. Busr
MarHUTHBIX MAaTEPUAIIOB H
0011aCTh UX IPUMEHEHHSI.
KOMIOHEHTBI 3JIEKTPOHHBIX
Lerneun ¢ MarHUTHEIMHA
Matepuanamu. CHIIOBBIE U
coryiacyrouye
Tpanchopmaropsl. Katyiku
WHIYKTHBHOCTHU i
JIPOCCEIH.

KoHcTpykimy ~ MarHMTHBIX
CEpICYHHKOB, X
napameTpsl u
XapaKTePUCTHKH, pacuer
AJIEKTPOMArHUTHBIX
YCTPOWCTB.

MarHuTHEIC JIEHTHI U IUCKH,
X HCIIOIB30BaHNE B
Ka4yecTBe HOCHTENeH
HH(POPMAITHH.

MeTtoabl [IOJTy4YECHUS
MarHUTHBIX KPUCTAJIOB |
MIJICHOK.

Brimonnenue
3aJaHUSI U
odopmiieHHE
1abopaTopHOI
paboTHI.
YreHue NeKIni,
TIPOCMOTP
MIpe3eHTalu.
YUrenne
JIOTIOJTHUTEIIbHOM
JUTEPATYPBHI.

Brimonuenne u
3aIuTa
nabopatopHon
paboTHI.

Texymuit KOHTPOIH

yCII€BacMOCTH.

MK-1.1,
IK-1.2

HWroro no pazneny

6. 6. 3akmroueHue

6.1 Urenue JICKIIH,
MPOCMOTP Mpe3eHTaInH.
UreHne  JIOMOJIHUTCIBHOU
JUTEPATyPBIL.

IToaroroBka k
9K3aMEeHy

Hrorosas
aTTecTalus:
9K3aMeH

IIK-1.1,
TK-1.2

Wroro no pazneny

Uroro 3a cemectp

36

18

14,2

OK3aMCH

Hroro no JAUCHUIIIINHE

36

18

14,2

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpoBeneHue JNEKIMOHHBIX 3aHATUN MO AUCLMILIMHE PEKOMEHIYETCS COIPOBOXKAATH C
UCTIOJIb30BAaHUEM MYJIbTUMEIUNHBIX MPE3CHTAINH, BKIIIOYAIOMUX B ce0s ClIaliapl Pa3IUUHBIX
cxeM, ¢ororpadpuil n3AENUH, WUIIOCTPALMNA TEXHOJOTHYECKUX IPOLECCOB IPOU3BOJCTB
MaTe-puajioB M DJIEMEHTOB  OJEKTPOHHOM  TexHHKH. IIpe3eHTamuu  CHOCOOCTBYIOT
CTPYKTYPUPOBAaHUIO JIEKLUUH, HKOHOMMM JIEKLMOHHOTO BPEMEHH, 3aTpaylMBacMoro Ha
MOCTPOCHHE CXeM U TIpaduKOB Ha JOCKe. BBICBOOOXIEHHOE TakuM 0Opa3oM Bpems
11eJ1ecO00pa3HO UCIOJIB30BaTh JJIs JUAJOrOBOr0 OOIIEHHUS ¢ IPYMNIIaMU CTYJEHTOB, BKIIOYAaTh B
JICKIIMOHHBIE YaChl 3JIEMEHTHI IPAKTUYE-CKUX 3aHATHH, TPOBOIUTH HEOOBIINE OMPOCH C IETBI0
noJiep>kaHusi paboTOCIIOCOOHOCTH CTYIEHTOB B TEUCHUH BCETO Kypca.

Ha nexnuoHHbIe 3aHATHS NPUIJIALIAIOTCS IPEICTAaBUTENN KOMIIAHUH, OCYHIECTBIIIOMINX
CepBUCHOE OOCTy)XHBaHUE AJIEKTPOHHOro obopymoBanus Ha OAO «MMKy». B xoxe maHHBIX
BCTpPEUY 3a0CTPSIETC] BHUMAHUE CTYJACHTOB Ha BBICOKOH OTBETCTBEHHOCTH WH)XEHEPOB -
3JIEKTPOHUKOB B TEXHOJOTMUECKOM IPOLEcCe METAITypru4ecKoro MpearnpusTus, Ha Ba)KHOCTH
NPaBWIBHOTO BBIOOpA W3AETHIA OSJICKTPOHHOW TEXHUKM W MaTepHaNOB, INPHMEHSEMBIX B
CHeLUATU3UPOBAHHOM 000PYAOBAaHUH METAUTYPIUUECKUX arperaros.

IIpu npoBeneHun 1a0OPaTOPHOTO MPAKTHUKyMa HEOOXOIMMO CO3JaTh YCJIOBMS IS
CaMOCTOSITENIbHOW pabOThl KaXJOro CTYAEHTA, MOKa3aTh CTYJAEHTaM Ba)KHOCTb O(OpPMIIEHUS
MOJIY4eHHBIX pe3yiabTaToB padoT B cooTBeTcTBUM ¢ ['OCT u CTII npeanpusrtusi.

[TosToMy npoBeieHHe J1a00PaTOPHBIX PAOOT pa3zesseTcs Ha CIelyIOIUe ITAIbL:

1. YcBoeHue cTyneHTOM Lieneld W 3agad j1abopaTopHON paboOThI, X0/a BBHINOJIHEHUS
paboThl, TPUOOPOB U JIEMEHTOB M3y4aeMbIX B JIaHHOW JlabopaTopHOi pabote. [laHHbIl >Tan
paboTHI KaXKIbIi CTYJCHT BBHIMOIHAET CAMOCTOSTENIFHO. Pe3ympTaToM caMoCcTosTeNbHON paboThI
SBJISIeTCA [A0JIOH OTYeTa BBIITOJIHEHHsI paOOThI, BBINIOJIHEHHBIH B 3JIEKTPOHHOM BUJIE.

2. Ilepen BeImoHEHHEM pabOTHI MIPETIOIaBATENh TPOBEPSET COOTBETCTBUE OPOPMIICHHS
mabyioHa otdeta JyaboparopHoil padbotsl Ha coorBercTBUe CTII u I'OCT. berno mposepsier y
CTYJEHTOB I'NTyOUHY YCBOEGHMSI LieJel 1 3a7a4 JlabopaTOpHOU pabOThI M X0/1a BHIIIOJHEHUS padoT.
[To pesynbraraM ompoca CTYAEHT MOXKET ObITb HE JOIMYIIEH 0 BBIIOJHEHUS Ja00paToOpHOI
paboTHI.

3. BrimonHeHne cryneHTamu 1abopatopHoit padoTel. Ilpu BIMOIHEHNN TaOOPaTOPHBIX
paboT PEKOMEHIYIOTCSI MMHUTALMU HEIUTaTHBIX CUTYalMil (HaMepeHHBIH BBIXOJ H3 CTPOs
OTJIEIbHBIX AJIEMEHTOB CXEMBI, HAIIPUMED 110 MPEBBILICHUIO BBIJEIIEMOI MOIIIHOCTH, U3MEPEHNE
€MKOCTEW M NHIYKTUBHOCTEN HOMHHAJIBI KOTOPBIX 3aBEIOMO HE BXOJAT B JMANA30HBI N3MEPEHUIN
npubopoB). [IpeooneHne HeMTaTHBIX CUTyaluil GOPMUPYIOT Y CTYJIEHTOB CaMOCTOSITEIbHOCTD,
CTUMYJIUPYIOT O0Jiee rTyOOKoe yCBOSHHE MaTepualia.

4. OdopmIieHre oTYETa O BHIIOJIHEHUH JIA0OpaTOPHON pabOTHI.

5. 3ammra pe3ysabTaTOB BBINOJHEHMS JaOOpaTOpHON paboThl. 3amura 1abopaToOpHOM
paboThl MPOBOJUTCS WHAUBUAYAIBHO C KaXIbIM CTYIEHTOM B BHJE nuajiora. B xome Oecempl
00CYX/1al0TCsl Pe3ysIbTaThl SKCIIEPUMEHTOB, MPENOoaBaTeNIeM 3aat0TCs KOHTPOJIbHBIE BOIPOCHI
C LIETbIO BBISCHEHUS TIIyOMHBI 3HAHUI CTyJIEHTa MO JaHHOMY pas3zeny, IpHU 3TOM MpoOeibl B
3HaHMSX CTYAEHTA BOCIIOJIHAIOTCS JOIOJIHUTEIBHBIMU  IOSICHEHUSMHM, KOMMEHTApUSAMU
npernoaaBaress.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJisl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUH 2.



8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Copokun, B. C. Marepuanbl ¥ 3JEMEHTHI JJIEKTPOHHON TeXxHUKU. [IpoBOIHMKH,
HOJIYTIPOBOIHUKH, AudieKTpuku: yueOouuk / B. C. Copokun, b. JI. Antumnos, H. I1. JlazapeBa. —
2-¢ u3n., uctp. — Cankr-IletepOypr: Jlans, 2015. — 448 ¢. — ISBN 978-5-8114-2003-2. —
Tekcr : anekrponnsiii // JIaHb : 37€KTpOHHO-OMOIMOTEYHAS CHCTEMA.

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

2. Copoxun, B. C. Marepuansl W DJIEMEHTHI JJCKTPOHHOW TEXHHUKH. AKTHUBHBIE
JIMAJIEKTPUKU, MATHUTHBIC MaTepHalIbl, 3JIEMEHTHI JJICKTPOHHOW TEXHUKHU: yueOHoe mocobue / B.
C. Copokun, b. JI. Autunos, H. I1. JlazapeBa. — 2-¢ uzn., ucnp. — Cankr-IlerepOypr: Jlans,
2016. — 384 c¢. — ISBN 978-5-8114-2002-5. — Tekcr : osnekrpounsii // JlaHb
AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

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

0) JlonosiHuTebHAS JIUTEPATYpA:

1. Aucensm, A. 1. BBeneHue B TEOPHIO MONYIPOBOAHUKOB: yueOHOe mocodue / A. U.
AncensmM. — 4-e m3a., crep. — Cankr-IlerepOypr: Jlans, 2016. — 624 c. — ISBN
978-5-8114-0762-0. — Tekct: anekTpoHHblid // JIaHb : 31eKTpOHHO-OMOINOTEYHAS CHCTEMA.

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

2. Jlo3oBckuii, B. H. Hanotexnonoruu B s1eKTpoHuKe. BBeneHune B crnenuaibHOCTD !
yueOHoe mocobue / B. H. Jlozosckuid, C. B. JIozoBckwmii. — 2-e usn., crep. — Cankr-IletepOypr :
Jlanp, 2019. — 332 c. — ISBN 978-5-8114-3986-7. — Tekcr: snektponHsiii // Jlans :
JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

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

3. Bopeiimo, A. C. Jlazepsl: ycTpoiicTBO U aeiicTBue: yueOHoe mocodue / A. C. bopeiiro,
C. B. UBakun. — 2-e u3a., crep. — Canxrt-IletepOypr: Jlanp, 2017. — 304 c. — ISBN
978-5-8114-2088-9. — TekcT: anekTpoHHbIi // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAS CHCTEMA.

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

4. Anexcanapo, C. E. TexHoioruss moJIympOBOJHUKOBBIX MaTEpHAIIOB . y4yeOHOE
nocodue / C. E. Anekcannpos, @. @. I'pexkoB. — 2-¢ u3n., ucnp. — Cankrt-IletepOypr : JlaHb,
2012. — 240 c. — ISBN 978-5-8114-1290-7. — Tekcr: snektponHbiii //  JlaHb
3JIEKTPOHHO-OMOJINOTEYHAs CUCTEMA.

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

5. CmupHOB, }O. A. OCHOBBI HaHO- U (PYHKIIMOHAIBHOM JIEKTPOHUKH : ydeOHOe mocodue
/ 1O. A. Cmupsos, C. B. Cokonos, E. B. Turos. — 2-e u3n., ucnp. — Cankt-IletepOypr : Jlans,
2013. — 320 c¢. — ISBN 978-5-8114-1378-2. — Tekcr: anektpoHHbii //  JlaHb
AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

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

6. ynkun, A. H. DinekTpoTexHHUECKOe MaTepHaioBeacHue: yueonoe mocooue / A. H.
Hynxun, B. Kum. — 4-e usn., crep. — Cankr-IlerepOypr: Jlans, 2017. — 200 c. — ISBN
978-5-8114-2275-3. — TekcT: 3neKTpoHHbIit // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMA.

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

B) MeToanyeckne yKazaHus:

1. Cycnumeia, E.C. UccnenoBanne MaTepuanioB M AJIEMEHTOB AJICKTPOHHOW TEXHUKH
cpeactBamu miaardopmel NI ELVIS Il [Tekct]: maGopaTopHbIl MpakTUKyM IO AMCLUUIUIMHE
«Marepralibl M 3JEMEHTBI JJIGKTPOHHOH TEXHUKH» Ui CTyjaeHToB Hampasierus 210100,
cnenuanbroct 210106 / Cycnuisin E.C., IlIBuauenko J.B., Kpacunsuukos C.C., llIBugueHko
H.B.; Marautoropck: M3a-Bo Marautoropck. roc. Texs. ya-ta uM. [.1. Hocosa, 2012 - 13 c.



r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
o Ne norosopa CpoK JIeHCTBUS JTUIICH3UN
MS Office 2007 |, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CcBOOOIHO 0OCCCPOUHO
NIMultiSIm -\ 6808 o1 29.05.2008 SeccpoaHo
Education
QJi?ee"e")per K-118-08 ot 20.10.2008 GeccpouHo
MS Visual CBOOOTHO 5eCChOUHO
Studio Code pacapoctpansemoe [10 P
Adobe Reader |cBoGomHO 0eccpodHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca Ccruika
HanmmonanpHas
HH(OPMAIIMOHHO-aHATUTHYECKAsT URL.: https://elibrary.ru/project_risc.asp

cucteMa — Poccuiickuii MHACKC HAYYHOTO
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. I'.1. HocoBa
[MouckoBas cucrema Axamemus Google
(Google Scholar)

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

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

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCIUIUINHBI BKITIOUAET:

1. JInst 9TeHus JNEeKUMH - MOMEIICHHWE M TEeXHWYECKHe CPEACTBA ISl JIEMOHCTPAIlUU
IPUMEPOB U CITIOCOOOB MPOSKTUPOBAHUS, BUJEO (PUIBMOB U MPE3eHTALMI: JeKIIMOHHAs ay. 458.

OcHamieHne ayaWTOpUU: MYJIbTUMEIUHHBIE CpEACTBA XPAHEHWs, TMepelayd |
npecTaBiIeHus HHpopMaIum.

2. YdyeOHas aymuTOpwsi JJIsl TIPOBEICHHs JTAOOPAaTOPHBIX 3aHATHH, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U POMEXYTOYHOM aTTeCTal|H.

OcHarienue ayuTopuu:

- MYJIbTUMEIMHHBIE CpEACTBA XpaHEHMs, Iepelaud M TNpPeACTaBICHUs Yy4eOHOH
uH(pOpMaLIUH.

- 7a0OpaTOpHBIA MPaKTUKYM BBINOJHAETCS Ha Oase miaardopmber National Instruments
Elvisll co cnenmanu3upoBaHHBIM TPOTPAMMHBIM 00ECTICUEHHEM BUPTYAIbHBIX U3MEPHTEIbHBIX
npu6opos NI ELVISmX.

3. Kommbrotepusie kmaccel llenTpa wuubopMmammonHsix TtexHonornid ®I'BOY BO
«MI'TY» u cneunanusupoBanHas ayn.373.

OcHalleHue ayIuTOPUH:

- IepcoHaIbHbIe KoMmnbloTepsl ¢ makeroM MS Office, Berxomom B IHTEpHET 1 ¢ TOCTYIIOM
B 2JICKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEbHYIO Cpely YHUBEPCHTETA,

- IepCOHANTbHBIE KOMITBIOTEPHI, 00BETMHEHHBIC B JIOKAJIBHBIE CETH ¢ BBIXOJIOM B Internet,
OCHAIIIEHHBIE COBPEMEHHBIMH NTPOIPAMMHO-METOIMYECKUMHU KOMILJIEKCAMU JUIsl pelleHHs 3aj1ay B
001aCTH MaTepPHAIOB M DJIEMEHTOB AJIeKTpoHHON Texuuku Multisim 11.1(EWB 5.12).



IIpuioxkenue 1.
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a]
8
Buow S
Paszpnen .
CamMoCmosamenbHou o ®DopMBI KOHTPOJIS
JUCIUILTAHBI /2
pabomul =
o
N4
1. Pasznen 1. Beenenue 8 | 3amwura nabopaTopHOit
paboTsl Nel.
1.1. Ilenu u 3agauu Kypca, €ro MecTo B 1
PSAAY APYTUX TUCHUIUIMH U €Tr0 POJib B
(bOopMUPOBAHUN UHKECHEPA ITICKTPOHHOM
TEXHHKHU.
1.2. Poms MaTepHaoB u| UYUreHue neKkumi, 1
MaTEpUAIIOBEACHUS B pa3BUTUU HPOCMOTP
SJEKTPOHHBIX U MHKPOIEKTpOHHBIX | [IPE3CHTALIH. ‘lTelee
JOTIOTHUTEITFHON
pUOOPOB.
JIUTEPaTYPHI.
1.3. OCHOBHBIE IOHATHSI U OTIPEICIICHUS. Yrenne aeKIui, 2
IPOCMOTP
npe3eHTauuii. Yrenue
JIOTTOJTHUTEIbHON
JUTEPaTyPHL.
1.4. Knaccudpukamuss martepuanoB u| YUTeHHe JeKUHUH, 2
AJIEMEHTOB JIEKTPOHHOM TEXHUKH. HpOCMOTP
npeseHTaunii. Yrenne
JIOTIOJTHUTEIBbHON
JUTEPATYPHI.
1.5. 3HaueHUE BNIEKTPUYECKHX,| YUTeHUE JEKIuH, 2
MarHUTHBIX, TEIIJIOBBIX, MEXaHUUYECKUX U HpoOCMOTPp
IpYTMX ~ CBOMWCTB  MaTepuamop | MPC3CHTalWii. HreHue
JIOTIOTHATETLHOU
KOMIIOHEHTOB npu CO3aHUH
. . JUTEPaTYPHI.
BBICOKOKQUECTBEHHOM ANEKTPOHHOM
anmapaTrypsl.
2. Pazpgen 2. [TpoBOAHHKOBBIC U 12 | 3amuTa 1abopaTopHOM
PE3UCTUBHBIE MAaTEPHAIIBI paboTer Ne2
2.1. Omnpenenenne u knaccudukamus| YUreHue JNEKIUH, 2
npoBoAHUKOB. CBOICTBa MPOBOAHHUKOB. IPOCMOTP
Nx cTpykrypa npe3eHTaunil. Yrenne
JIOTIOJTHUTEIBbHON
JIUTEPaTyphL.
2.2. Marepuaibl BeICOKOM| YUTeHuUe NeKIni, 3




IIPOBOJIUMOCTH. TyronnaBkue u IIPOCMOTP
OJs1laropoiHbIe METAJLIBL. CnnaBel| mpe3eHTanui. YteHue
BBICOKOT'O COIIPOTUBIICHHUS. JOTIOJIHUTEIBHOU
JUTEPATYPBHI.
2.3. Usmemnss w3 MeTtauimyeckux| UrTeHHe JeKLH, 2
IIPOBOHUKOB. IIPOCMOTP
npe3eHTauuil. Yrenue
JOTIOJIHUTEIIbHOU
JIUTEPATYPBL.
2.4. PesucruBHbIe Marepuansl,| YTeHue JeKUUH, 3
TpeOOBaHUs, TNPEIbIBIIEMbIE K HUM, MIPOCMOTP
KJaccuuKanuss M XapaKTePUCTUKH | pe3eHTauuil. YreHue
Knaccudukanus pe3ucTopoB, TUIBI H| JOMOJTHUTEIHHOU
apaMeTpsbl. JUTEPATYPBHIL.
2.5.  Ilpumowu u Garockl, UX Ha3HaUeHUe| YUTEHHE JEKIIHH, 2
U Kaccuukams. MIPOCMOTP
npe3eHTanuii. Yrtenue
JOTIOJIHUTEIBHOU
JIUTEPATYPBI.
3. Pazpen 3. AMdneKTpUKY U 12 | 3amTa nabopatopHoi
MaTtepuabl JJisl KOHJIEHCATOPOB paboThl Ne3.
YreHre neKIui, 4
3.1. duznueckue MIPOLIECCHI B MIPOCMOTP
JUDIIEKTPUKAX u ux CBOMCTBA. | Ipe3eHTauui. Yrenue
[lapameTpsl  mospu3aliMd W UX| JONOJHUTEIBHOU
3aBUCHUMOCTD OT TEMIEPATyPhl U YaCTOTHI JUTEPaATYpBHI.
3.2. Knaccudukanuss KoHAEHCATOpOB,| YUTeHHe JNeKuui, 4
OCHOBHBIE napameTpsl u IPOCMOTP
XapaKTEpUCTHKH, KOHCTPYKTUBHBIE | Tpe3eHTalui. YteHue
0COOEHHOCTH U 00JIaCTh TPUMEHEHUSI. JOTIOTHUTETHLHOM
JUTEPATYPBHI.
3.3. KonpeHcaroppl  MHTErpalbHbIX| UTeHME neKIuH, 4
MHUKPOCXEM U MUKPOCOOPOK. IPOCMOTP
npe3eHTauuii. Yrenue
JOTIOJTHUTEIBHOU
JIUTEPaTYpHI.
4. Paznen 4. [lonynpoBoIHUKOBbBIE 12 | 3amra nabopatopHoit
MaTepHualbl pabotbr Ne4.
4.1. ®duznueckue IIPOLECCHI B| UreHue nexumii, 2
MIOJIYTIPOBOJIHUKAX, CBOICTBa u IIPOCMOTP
XapaKTepUCTUKU  TOJTYIPOBOJAHHUKOBBIX | [Tpe3eHTaluii. YTeHue
MaTEepUaoB.. JIOTIOTHUTEIBHON
JIUTEPaTyphl.
4.2.  CoOcTtBeHHBIE U  TpHUMECHble| UTeHUE JNeKIU, 4
MOJIYTIPOBOJTHUKH, OCHOBHbBIE U He IPOCMOTP
OCHOBHBIE HOCHUTEIHN 3apsja.| npe3eHrauuil. Ytenue
TemnepaTypHasi 3aBUCUMOCTb yJI€IBHOTO| JOTOJIHUTEIBHON
COINPOTHBIIEHUS IOJYITPOBOJHUKOB JUTEPATYPBHI.
4.3, Knaccudukanmsi| Urenue nexmui, 4
MOJIYTIPOBOJHUKOBBIX MaTepUasoB. IIPOCMOTP
[IpocTeie MTONYNIPOBOAHUKHK: TE€pPMaHMM, | pe3eHTanuil. Yrenne
KpemMHuid. WX CBOWCTBA, TEXHOJOTHsI| JONOJHUTEIBHON
MTOJTyYEHUS MOHOKPHUCTAJNINYECKOTO JIUTEPATYPBL.




KpEMHUSI.

4.4 CloXHbIE MOJTYNIPOBOTHUKH. Urenue nekuui, 2
CrexnooOpa3Hbie u amopdHsbIe IIPOCMOTP
MOJIyIPOBOJHUKHU. MeTonpl mnosydeHus |npe3eHTauui. Yrenue
TUAPOTCHU3UPOBAHHOTO aMop(HOTO| JTOTIOTHUTEIHHOM
KpeMHUs1, 00J1aCTh TPUMEHEHUSI. JIUTEPATYPBL.
5. Pazgen 5. MarnuTHble MaTepHuabl 9,3 |3ammra 1abopaTopHOii
pabotbl Ne5
5.1.  ®wusmyeckue  mpoieccopbl  B| UYUrTeHue JieKUU, 2
MarHuTHBIX MaTepuagax U UX CBOMCTBAX. HpOCMOTP
Knaccudukaius Bemects o MarHuTHpM | IPE3CHTALIH. qTteI/Ie
. JOTIOJIHUTEIBHOU
CBOMCTBaM. Craructuueckue u
JUTEPATYPHI.
JTUHAMHUYECKHUE XapaKTEePUCTUKU
MarHUTHBIX MaTE€pPUAJIOB.
5.2. Meroabl CHSATHUSL XapakTepucTuK| UTeHue JIeKIui, 2,3
MAarHUTHBIX MaTepUAJIOB. Buaer HPOCMOTP
MATHUTHBIX MATEPHANOB M 06macts ux|PE3CHTALMA. HTeHne
JOTIOTHUTETHLHOU
MIPUMEHEHUS.
JUTEPATYPBI.
5.3. KoMIOHEHTHI 7EKTPOHHBIX 1eneit ¢|  UTeHue JieKuui, 2
MarHuTHbIMU MaTepuanaMu. CHIOBbIE U HPOCMOTP
cornacymomuue TpaHchopmaropsl. | TPE3CHTALIH. LITGIEI/IC
JOTIOTHUTETHFHOM
Karymku HMHIYKTUBHOCTH M JIPOCCEIU.
JUTEPATYPBHI.
KoHCTpyKIIMM MarHUTHBIX CEpIACYHUKOB,
WX MMapaMeTphl U XapaKTEPUCTUKU, PaCUeT
AIIEKTPOMATrHUTHBIX YCTPOUCTB.
5.4 MarautHele JIEHTBI U JUCKH, HX| UTeHUe JICKIHH, 2
WCIIOJIb30BAHHE B KA4YeCTBE HOCHUTEIIEH IIpOCMOTP
nH(OpMAIIH. MPE3EHTALIUMN. qTteI/Ie
JOTIOTHUTETHFHOM
JIUTEPATYPBI.
5.5. Meroapl mOJNIy4eHHs MAarHuTHbIX| UTeHME IEKUIUH, 1
KPUCTAJUIOB U IJICHOK. IPOCMOTP
npe3eHTaunil. Yrenue
JIOTIOJTHUTEIBbHON
JUTEPATYPHI.
6. Dx3ameH 35,7 DK3aMeH




Mpuiioxkenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

[TpomesxyTouHas

arrecragus

HUMCCT

LOCJIBK0  ONpCACINTh  CTCIICHb  JOCTHIKCHUA

3alUTAaHUPOBAHHBIX PE3Yy/IHTATOB OOYYEHUS 110 JUCIUIUIMHE (MOJIYIIIO) 32 ONPEIEIICHHBIN TIEPUO/T
00y4eHus (CeMecTp) U IPOBOIUTCS B hopMe dK3aMeHa.

a) [lnanupyemblie pe3yJbTaThbl 00yYeHHs] U OLIEHOYHbIE CPeACTBA /IJsl NMPOBeJAeHHUS
MPOMEKYTOYHOM aTTeCTALMHU:

Kon
WHJUKaTopa

WNHnukarop 1oCTHREHUS
KOMIIETEHIIU U

OneHouHble cpecTBa

IIK-1 Coocoben

IMPOCKTUPOBAHMA,

pa3pa6aTBIBaTB CTPYKTYPHBIC U (I)YHKLII/IOHaHLHbIe CXEMbI JJICKTPOHHBIX
CUCTCM W KOMIIJICKCOB, MNPUHOUIIMAIBHBIX CXEM yCTpOﬁCTB C MHCIIOJIb30OBAHHUEM CpPCIACTB
KOMIIBOTCPHOI'O
TEXHUKO-PKOHOMHYECKUM 000CHOBAHUEM IIPUHUMACMBIX pemeHHﬁ.

IMPOBCACHUCM IMPOCKTHBIX pacucToB n

I1K-1.1

Pa3pabarbiBaeT 3CKU3HBIM

IIPOEKT,  BKJIOYAOIIMN:
BbIOOp CTPYKTYPHOM
CXEMBbI AIIEKTPOHHOIO
YCTPOMCTBA WJIM CHUCTEMBI
IyTeM COIOCTaBJICHUS

pa3IM4YHbIX BapHaHTOB H
HNX OOCHKH C TOYKHU 3PCHUSA

TEXHUUYECKUX u
HKOHOMUYECKUX
TpeOOBaHUH;
paccuuThIBaeT BCE
HE00X0/IMMbIe TIOKa3aTeNnn
CTPYKTYPHOI CXEMBI

AJIEKTPOHHOI'O YCTPOWUCTBA
WM CUCTEMBI, B TOM UHCIIE

MIOKa3aTeNu KauecTBa;
BbIOMpaeT 51
000CHOBBIBAET CXEMBI
BCIIOMOTaTeNbHbIX
YCTPOMCTB.

Hepeqeﬂb TCOPETHYECCKUX BOIIPOCOB IJIsA
MOATOTOBKH K 3K3aMCHY:

1. Knaccuduxanus noayrnpoBOIHUKOBBIX
MaTepHaoB.

2. Yro Takoe MmoryrpoBOJAHUK N-TUTIA.

3. IIpocThle NOTYIPOBOIHUKHU: T€PMaHUil, KDEMHUH.
MX cBOMCTBA, TEXHOJIOTHUS MTOIYYEHUS
MOHOKPHUCTAJIJIMYECKOTO0 KPEMHHS.

4. Yro Ttakoe Tok apeiida u Tok Aupy3uu B p-n
nepexoze?

5. BnousHue nedekToB CTpyKTyphl U IpUMeEcel Ha
yJlelIbHOE COTPOTUBIICHUSI METAJIIOB.

6. DIEKTPOIPOBOIHOCTH METAIIIIOB. BHTBI
NIEKTPOIPOBOJIHOCTH.

7. Crnoxuble moaynpoBOoAHUKUA. CTEKI000pa3HbIe U
amMop(QHbIE MOTYTIPOBOIHUKH.

8. TyromnaBkue u 0JIarOPOHBIE METAILIBI, UX
IPUMEHEHHUS B AJIEKTPOHUKE U
MUKPOAJIEKTPOHHKE.

9. Kiaccuguxariysi BeuiecTB o MarHUTHBIM
CBOMCTBAM.

10. U3genus U3 METAIUTMYECKUX TIPOBOTHUKOB.
HamoTouHbIe, MOHTaXXHbIE U CHJIOBBIE IPOBO/A U
Kabenu.

11.  dusnueckue Npouecchl B MArHUTHBIX
MaTrepuanax U X CBOMCTBA.

12.  CnuiaBbl BBICOKOTO COMPOTUBIICHUS, UX
napamMeTpsl U XapaKTePUCTHKH.

13.  Buabl MarHUTHBIX MaTEPUAIIOB U 00JIACTH UX
PUMEHECHHSI.

14.  Knaccudukanus pe3ucTopoB, TUIIBI U
napameTpsl. Psii HOMUHAJIOB U €ro CBSI3b C
JIOCTYTIOM Ha OCHOBHOM Mapamerp.

15.  CwuioBbie TpaHCHOPMATOPHI.

16. TemmneparypHble 1 MOITHOCTHBIE MTAPAMETPHI




Kon
WHIMKATOpa

Nupukarop nocTrxeHus
KOMIIETEHITHH

O1eHOUHEIC CpeacTBa

PE3UCTOPOB, COOCTBEHHBIE ITYMBI PE3UCTOPOB.

17. CrpoeHue cepaeyHUKOB HHAYKTUBHOCTEH,
JIpoCCeNen.

18.  Cxema 3amelnieHus pe3ucTopa B 3JIEKTPOHHbBIX
YCTPOMCTBAX.

19. MarHuromsarkue 1 MarHUTOTBEP/IbIe
MaTepHalIbl.

20.  IlepeMeHHBIE PE3UCTOPHI, UX
KOHCTPYKTUBHBIE 0COOEHHOCTH, CXEMBI
BKJIFOUEHHS.

21. TaHreHc AMAIEKTPUYECKUX MOTEPb.
3aBUCUMOCTb MOTEPh B IUAIEKTPUKE

22.  Ilpumowu u ¢urockl, UX Ha3HAUYCHHUE U
KJaccu(uKalus, 0COOEHHOCTU UX PUMEHEHUS.

23.  KOMIIOHEHTHI 3JIeKTPOHHBIX LIETeH ¢
MarHUTHBIMH MaTepualaMu.

24.  Owu3nyYecKre OCHOBHI MOJIIPU3AINN
JUBJIEKTPUKOB.

25.  CwuoBble MpoBOJIa M Kabemu.

26.  IlapameTpsl NOJISAPU3ALUYU U UX 3aBUCUMOCTh
OT TeMIIEPATypPhI U YACTOTHI.

27.  DAEeKTpONpPOBOAHOCTb AUIIEKTPUKOB, HOTEPU
JIUAJIEKTPUKOB U UX TIPOOOIA.

28.  Knaccugukaius KOHIEHCaTOPOB, OCHOBHBIE
napamMeTpsl U XapaKTePUCTUKN, KOHCTPYKTHBHEIE
0COOEHHOCTH U 00J1aCTh MPUMEHEHUS.

29. Cxewma 3amelieHus1 KOHICHCATOPA.

30. ITonspubie koHAeHcaTOpbl. CIOCOOBI
TIOBBIIICHUS YIETHHONH €MKOCTH.

31. Yo Takoe MOJXyNpOBOAHUK i-THHA?

32.  Marepwuaisl Ui IEYaTHBIX TUTAT, TPEOOBAHUS,
IpeabsBIseMbIX K HUM. OHOCIIONHbBIE U
MHOTOCJIOIHBIE TIE€YaTHBIC TUIATHI.

33.  AKTUBHBIC TUAIIEKTPUKU.

34.  Owusnyeckue MpoIEecCh B MONYIIPOBOAHUKAX,
CBOWCTBA U XapaKTEPUCTUKH
MOJTYITPOBOTHUKOBBIX MaTEPHAIIOB.

35. TemmeparypHas 3aBUCUMOCTb yJ€JIbHOTO
COIIPOTHUBIICHUS TTOIYIIPOBOIHHUKOB.

36. CkuH3((eKT B MPOBOJHUKAX.

IlepeyeHb NPaKTHYECKUX BOMPOCOB ISt
NMOArOTOBKM K IK3aMeHY:
Bapwanr 1
1. Ha BX0J BHIIPSIMUTEIHHOTO JHUOTHOTO
MOCTa TI0JIaHO HAIPsHKCHUE
U =5-sin(15-t) HapucoBaTh BHIXOJHOE
HaIpsHKEHHUE.
Bapuant 2

1. Cxema cTabmim3anuy HanpsHKEHUs




Kon
WHIMKATOpa

Nupukarop nocTrxeHus
KOMIIETEHITHH

O1eHOUHEIC CpeacTBa

Bapuant 3
1.

Bapuanr 4
1.

Bapuanr 5
1.

Bapuant 6
1.

Bapuanr 8
1.

Bapuant 9
1.

Bapwanrt 10
1.

Bapuanr 11
1.

Bapwuant 12
1.
Bapnanr 13
1.

Bapuanr 14
1.

U=10+£05 mo U =10 mpu nomonu
CTaOMIIMTPOHA.

o nocnenoBaTeNbHO C PE3UCTOPOM
MOJKJIFOUEH Ha UCTOYHUK HAMPSKEHUS
U =5-sin(15-t). HapucoBats
OCHMJIIOTPaMMY HAaIPSIKEHUS
pe3ucropa.

CTabuIMTpOH MOCIEeI0BATENBHO C
PE3UCTOPOM TMOAKIIOUYEH HA UCTOYHUK
HanpspkeHus U =5-sin(15-1).
Hapucosate ociimuuiorpamMmy
HanpspbkeHus pesuctopa. Unp
crabmutpona=4,8 B.

Ha Bx01 BBIPSMHUTEIILHOTO MOCTA U3
CBETOMO/IOB MTOAAHO HAIPSKEHUE

U =5-sin(15-t) HapucoBaTh BHIXOJHOE
HAIpsOKEHUE.

I[OCTOI/IHCTBO M HCJO0CTAaTKU BapuKaria
MO0 CPAaBHCHUTIO C KOHACHCATOPAMHU.

B03MOXHO 511 TPUMEHSATH OMTIOISPHBII
TPaH3UCTOP KaK yNpaBIsieMOe
comnpoTHUBIIeHUE?

Urto Takoe YMCTOTa MOTYIMPOBOAHHUKA?
ITouemy B HHTETpaJIBHBIX
MHUKpOCXEMax 3TOT MapameTp
0co0EHHO BaykeH?

3a cuer Kakou MOITHOCTHU MMPOUCXOOUT
YCUJIICHUEC MOIIHOCTHU IMOJIE3HOT'O
CUTHAJIa ITpU IMMOMOIIH TpaH3I/ICTOpa?

[Touemy mpu noaum NPSIMOYTOJIBHBIX
HMITYJIbCOB HAa TPAH3UCTOP BBIXOJHOE
HanpspKeHue He OyJieT CTyleHYaThiM?

KaxoBo conporusnenue O — K?

[Touemy conpoTuBiIeHHE P-N MEepexoaa
[P TIPSIMOM CMELICHUH MEHBIIE, YeM
npu 0OpaTHOM.

UTo Takoe MOITHOCTh TpaH3ucTOpa?




Kon
WHIMKATOpa

Nupukarop nocTrxeHus
KOMIIETEHITHH
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Bapuant 15
1.

BapuanTt 16
1.

Bapuant 17
1.

BapuanTt 18
1.

BapuanTt 19
1.

Bapuanr 20
1.

Bapuanr 21
1.

Bapuant 22
1.

Bapnanr 23
1.

Bapuanr 24
1.

Bapwanr 25
3aueMm

HeobxoauMma

Yro mpousoinaeT, eciau Ha 1Ba
IIOCJICIOBATEIBHO BKIFOUCHHBIX
crabunurpona ¢ U,,=5 B monars
Hanpsbkenne U=8B?

Hapucosates BAX nosesoro
TpaH3UCTOpa MPH IPOBOJIUMOCTH
tuna. BeiOpare TOUKy paboThI B
pEeKUME YCUIICHHUSL.

MO>KHO JT1 IPUMEHSATH TPAH3UCTOP
KII919B nnst ycuiieHus moyie3Horo
curnana yacrorou 25 MI'n? IHouemy?

Tpansucrop KT315A. Onucars ero
OCHOBHBIE 3JIEKTPUYECKHE CBOMCTBA.

MO0>kXHO JT1 IPUMEHSITH TPAH3UCTOP
['T719B nnsa ycuneHus noje3Horo
curHana yactoro 25 MI'n? [Houemy?.

Hapucosate BAX n-p-n tpan3ucropa.
Br16paTh TOUKH pabOTHI B pexKUMe
YCUJICHUS.

Hapucosates BAX n-p-n tpansucropa.
Be1Opath TOuKH paboThl B pexXuMe
OTCEUKHU.

Hapucosats BAX p-n-p tpansucropa.
Bb1Opath TOUKH paboTHl B pexXuMe
HACHIIICHUS.

Hapucosats BAX MOP Tpan3uctopa
IpY IPOBOIUMOCTH N TuTa. BEIOpaTh
TOUYKY pabOThI B PEKUME OTCEUKHU.

[IpuHUMIT NENCTBUS MTOJIEBOTO
TPaH3UCTOPa C U30JIUPOBAHHOM
3aTBOPOM.

IO AJIO0KKa y IIOJICBOT'O

TPAaH3UCTOpPa C U30JIMPOBAHHOM BaTBOpOM?
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[1K-1.2

[IpousBoaut
TEXHUKO-DKOHOMHUYECKOE
000CHOBAaHHE MPUHATOTO
pelIeHUsT ¢ pacyeTamu
cebecTouMOCTH
YCTpOHCTBA U CTOMMOCTH
ero IKCILTyaTaIlHH;
CpaBHUBAET C aHAJIOTaMH
o
TEXHUKO-DKOHOMHUYECKUM
XapaKTePUCTHKAM.

Bomnpocsk! 1151 3a1uThI JIa00OPATOPHBIX padoT:

BapuanT 1

Bapuant 2

Bapuant 3

Bapuanr 4

Bapuanr 5

Bapuant 6

Bapuanr 8

1. Matepuaisl 3JIeKTPOHHON TEXHUKHU
JIEJIATCS Ha DJIEKTPOTEXHUYECKUE U
KOHCTPYKLMOHHBIE (CIIELHaIbHbIE).
Kpurepun knaccudukanuu, mpuMepsl.
2. Kak BBI cuuTaere, no4emy B
BBICOKOYACTOTHBIX KaOemsx
MIPUMEHSIETCS Mellb, a HE IPYroi
MeTami?

1. OTnuuuTENbHBIE YEPTHI
IMPOBOAHUKOB, ITOJYIIPOBOAHHWKOB 1
JUDJICKTPHUKOB.

2. Psnpl p3ucTopos.

1. Buapl XUMHUYECKUX CBA3EH.
BemecTBa ¢ KakuMu TUNAMU CBsI3ei
OTHOCSTCSI K POBOJTHUKAM,
JIURJICKTPUKAM, TTOTYITPOBOIHUKAM?
YeM 3TO MOKHO OOBICHUTE?

2. MoOHO 1 IPUMEHUTh
muddepeHIanbHOe BKIIOUEHNE
COINPOTHUBIICHHUS JJISI pETYITUPOBAHUS
TOKa B IIeNH?

1. TUDBI 2JIEKTPONPOBOIHOCTH.
MexaHHU3MBI AJIEKTPONPOBOJHOCTH.
2. Ha3zHaueHue omieTku Kales.

1. TemnepaTypHasi 3aBUCUMOCTh
YAEIBHOTO COMPOTHUBIICHUS
METAJUINYECKUX TPOBOJHUKOB
2. Bb100p MOIIHOCTH pe3ncTOpA.

1. Boussaue npuMeceit Ha yJIeTbHOE
CONpOTHUBIIEHHE MeTauIoB. [TpaBuiio
MartTtucena.

2. HeoGxommumo coeInHUTh
QIIOMUHUEBBIA U MeHBIN npoBoA. Kak
3TO clIeNnaTh?

1. CkuHAQheKT B IPOBOTHUKAX
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Bapuant 9

Bapuanr 10

Bapuant 11

Bapuant 12

Bapmuanr 13

Bapwanr 14

Bapuanr 15

2. C pocTom TeMIiepatypsl yaeabHast
AIIEKTPONPOBOIHOCTH OOJIBIITMHCTBA
BellecTB pacTer. Kak 370 MOXKHO
00BSACHUTH?

1. Cu. Bunupl, cBoiCTBa, MPUMEHEHHE.
OrpanuueHus B chepe MpUMEHEHUS.

2. Kak BbI cuuTaere, COnpoTUBICHUE
KaKoro pe3rucTopa Ha BHICOKUX
yacToTax OyJeT BbIIIE,
TOHKOIIJIECHOYHOT'O WJIM IIPOBOJIOYHOTO?

1. Al. Bupl, cBoiiCcTBa, MPUMECHEHHE.
Orpanuuenus B chepe NpuMEHEHUS.
2. [Iporekaer 11 3NEKTPUUYECKUH TOK B
M30JIALIUHM BBICOKOYACTOTHBIX Kalesei?

1. Bpon3sl u naryns. Bunsl, cBoiicTBa,
npumeHenue. OrpaHuueHus B cepe
MIPUMEHEHUS.

2. [louemy B aneKTpoIamMmax
WCIIOJIB3YIOT UHEPTHBIE Ta3bl?

1. TyronnaBkue Metayuibl. Buapl,
CBOMCTBA, MpuMeHeHne. OrpaHnyeHus
B chepe MpUMEHEHUS.

2. [Toyemy y MeTaiyioB HabJtOJaeTCs
3P dEeKT CBEepXIPOBOAUMOCTH NPU
HU3KHUX Temreparypax?

1. bnaropoaneie meTamisl. Busl,
CBOMCTBA, MpuMeHeHne. OrpaHYeHust
B chepe MpUMEHEHUSI.

2. 3a4eM HY>KHBI IOJICTPOCUHBIE
pe3uctopbl? MOXKHO JI1 BMECTO HUX
MIPUMEHSATDH NTE€pEMEHHbIE?

1. Pe3uctuBHBIE MaTEpHUaIbl HA OCHOBE
kpeMHus. Komno3uunonHsie
MaTepHabl.

2. Ilpunion u ¢urocel. Haznauenwue,
001aCcTh MPUMEHEHUS IOCTOMHCTBA U
HEJ0CTaTKU.
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Bapuanr 16

Bapuant 17

Bapuanr 18

BapuanTt 19

Bapuanrt 20

BapwuanT 21

Bapuanr 22

Bapmuanr 23

1.
2.

1. Yraepoaucteie MaTeprabl

2. 3a4eM pe3UCTUBHBIN AJIEMEHT
HEKOTOPBIX PE3UCTOPOB IOMEIIACTCS B
BaKyyMHYIO cpeny?

1. Knaccudukanus pe3aucTopos 1o
Ha3HAYCHUIO
2. Kak nmasare amroMuHuH ?

1. Kimaccudukanus pe3sucTopoB 1o
MaTepuanly pe3suCTUBHOTO JIEeMEHTa
2. [ToueMy HOXKU MUKPOCXEM
MOKPBIBAIOT 30J10TOM?

1. Knaccudukamus pe3ucTopoB 1o
KOHCTPYKTHBHOMY HCIIOJTHCHUIO
2. Yro TaKkoe J0MyCK OMHYECKOTO
COIPOTHBJICHUS pe3ucTopa?

1. HomuHanpHast MOITHOCTh PE3UCTOPA,
HOMHUHAJIFHOE COMPOTUBIICHUE

2. Y Kakoro nepeMeHHOro pe3ucropa
IIyMBI CKOJIBKEHUSI OyyT OOJbIIe, y
MIPOBOJIOYHOTO MJIH MJICHOYHOTO
pe3ucTopa U3 OKUcH xene3a’?

1. [llymbI pe3ucTopoB

2. ITouemy TeneBU3MOHHBIN Kabenb
KOaKCHaJIbHBIN, a TeJIePOHHBII
IUIOCKUIT?

1. Cxembl BKIHOYEHUS TEPEMEHHBIX
pesucropoB. HazHauenue.

2. IloueMy npuMeHsETCS LIBETOBAA
MapKupoBKa?

1. PaguouacrorHbie kadbenu

2. MoxHo 11 riepeiaBaTh
TeJenepenavy mo arfoMUHHEBOMY
CHUJIOBOMY Kabento?

Kabenu BEICOKOYAaCTOTHOM CBSA3H
KakoB criekTp 4acToT y IyMOB
CKOJIL)KEHUS?
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Bapuant 24
1. ITpunon
2. Kak BBI cunTaere, C pOCTOM 4acCTOThI
y/I€JIbHOE COMPOTUBIIEHNE KEPMETUKOB
YBEIUYUBACTCS UM YMEHbBIIACTCS?
Bapuanr 25
1. ®arockr
2. MOXHO JM TPUMEHSATH PE3UCTOPHI

OOJBIIEHt  MOIIMHOCTH, 4YeM pacueTHas?
[Touemy aToro He nenart?

IIpumepbI TeCTOBBIX 32/ IaHMIA:
Ilpumep mecmoe «Ceoiicmea mamepuanoe

1. JlesileHHe MaTepHAJIOB HA MPOBOAHUKH,
MOJIYNIPOBOAHUKYU U THIIEKTPUKH
NMPOM3BOUTCSI 10 BO3IEHCTBHIO HA HUX

DNEKTPUYECKOTO OIS

MarauTHOrO 1o

DIIEKTPUYECKOT0 U MArHUTHOTO TTOJIEHN
['paBUTAIMOHHOTO IO

JejieHHe MaTepuaJioB HA NapaMarHEeTHKH,
(peppomarneTuxku, anTugeppoMarHeTuKu
(¢eppuMarHeTHKH NPOU3BOJAUTCS 11O
BO3/1CHCTBHIO HA HUX

DIIEKTPUYECKOTO OIS

NO OO e

MarHuTHOTrO noJIs

DIEKTPUYECKOr0 U MATHUTHOTO MOJIEH
I'paBuTaImoOHHOTO MOJIA

Marepuaibl, COCTOSIIIIHE U3 OAMHAKOBBIX
KPHUCTAIMYECKHUX AYEEK, PACIOJI0KEHHbIX B
NPaBUJIBLHOM MOPSAKE HA3LIBAIOT

wWo o e O

MoHOKpHuCTAIIIBI

TTonukpucranib

AmMopdubIe

CmemanHble

Marepuainsbl, cocTosiiue U3 00JbIOr0 YHUCIA
MEJIKHX KPHCTAJIMKOB, Xa0THYECKH
OPHEHTHPOBAHHBIX B Pa3HBIX HANIPABJICHHUAX,
Ha3bIBAIOT

MoHOKpuCTaIIIBI

»O OO ®

ITonukpucramibs

AmMopdubIe

CmemanHnble

Marepuaibl, XapaKTepu3yoluecs
Xa0THYECKHM PacroioKeHHeM aTOMOB HJIH
HOHOB, HA3bIBAIOT

o MoHokpucTamisl

g0 0 @ O
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Nupukarop nocTrxeHus
WHJIMKATOpa O1ieHOYHbIE CpEACTBA
KOMIIETEHITHH

[Tonukpucramibl

e Awmopdubie
Cwmerniannabie

Hpumep mecmoes «Ilonynpoeoonuku

6. 3ona MMpoOBOAMMOCTH B MMOJYIIPOBOAHHUKAX
JICIKHUT

® BBIIIC BAJICHTHOM 30HBI U BBILIE 3aIPEIICHHON

30HBI

O HWKE BAJICHTHOM 30HbI, HO BBILIE 3aMPEIICHHON
30HBI

O BBILIE BAJICHTHOM 30HBI, HO HUKE 3aMPEIICHHON
30HBI

O HWKE BAJICHTHOM 30HBI U HUKE 3aIIPEIICHHON
30HBI

7. 3anpeuieHHasi 30HA B MOJIYNIPOBOJHUKAX
JEKHAT

O HIDKE BaJCHTHOM 30HBI U HIKE 30HEI
MPOBOJUMOCTHU

O BBIIIC BaJIGHTHOM 30HKI U BHIIIE 30HBI
MPOBOUMOCTHU

O HIDKE BaJCHTHOM 30HEI, HO BEIIIE 30HEI
MPOBOUMOCTHU

®  BRIIIC BaJICHTHOM 30HBbI, HO HUKEC 30HbI
MMpOBOANMOCTHU
BanenTHasi 30Ha B MOJIYIIPOBOAHUKAX JICKUT

HUKE 30HbI IPOBOAMMOCTH U HUXKE
3anpenieHHON 30HbI

O HUXKE 30HBI IPOBOJIUMOCTH, HO BBIILIE
3anpenieHHON 30HbI

O  BBILIE 30HBI IPOBOJAMMOCTH U BBIIIE

3ampenieHHON 30HbI

BBIIIC 30HBI ITIPOBOAUMOCTH, HO HUIKEC

3ampenieHHON 30HbI

YpoBenb @epMu B NOJIYNPOBOAHUKAX JEKUT

B 30HE MTPOBOJUMOCTH

o

B 3aIIPEILLIEHHON 30HE
B BAJICHTHOM 30HE
B pa3penIeHHOM 30He

00 ® 0 ©

IHopsinok npoBexeHMsi MPOMEKYTOYHOM aATTECTANMH, MOKA3aTEJH U KPUTEPUU
OLlCHMBAHUA:

HpOMe)KYTO‘-IHaH arrecTanus 1o JUCIHUIIINHE ((MaTepI/IaJII:I 1 5JICMCHTbBI BHGKTpOHHOﬁ TCXHHUKN)
BKJIIOYAC€T TCOPECTUUCCKHE BOIIPOCHI, ITIO3BOJIAIOINNE OLICHUTE YPOBCHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC${



3HAHWH, U TIPAKTUIECKUE 3a]JaHNUs, BBISIBIISIOIINE CTETIEHb C(OOPMHUPOBAHHOCTH YMEHHH U
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

Iloxa3arenu u KPUTCPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aiioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITy0OKOe 3HaHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOIHO OTIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUSIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaroIuics JEMOHCTPUPYET CPEIHUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTENbHBIC OMMOKN, HETOYHOCTH, 3aTPYAHCHHSI IIPH aHATUTHYECKUX OTIEpPaIlUsiX, IEPEHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIHH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00ydyarouuiicss IeMOHCTPUPYET MOPOTOBBIN
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUIN TOITYCKAIOTCS
OIIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00yJarOIIUICs
WCIIBITHIBAET 3HAUYUTEIIbHBIE 3aTPYAHEHUS IPU ONIEPUPOBAHUHU 3HAHUSIMU U YMEHUSIMU TIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIINH.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 0aia) — o0ydaroImuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IMOKa3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 33]1a4.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — o0ydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEACHUS U 00BsICHEHNS HHPOPMAIIUU, HE MOXKET IMOKa3aTh WHTEIICKTyaTbHbIE
HaBBIKM PEUIECHUs MTPOCTHIX 3a/ad.



