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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM TOJly Ha 3aceaHuu KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.H. nyLﬂHOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM TOJly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.H. nyLﬂHOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKHA U MUKPOIJICKTPOHUKU

IIporokomor 20 1. Ne

3aB. kadeapoii C.N. JlykpsiHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKHA U MUKPOIJICKTPOHUKU

IIporokomor 20 1. Ne

3aB. kadeapoii C.N. JlykpsiHOB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2025 - 2026
y4eOHOM oy Ha 3aceaHuy Kapeapbl DIECKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokomn ot 20 1. Ne

3aB. kadenpoii C.1. JIykpsHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOEHHUS AMCLUMILUIMHBI SIBISIIOTCS H3y4eHHE (U3MUYECKUX 3aKOHOMEPHOCTEH
MIPOLIECCOB, TPOUCXOISIINX PU JBUKEHUU HOCUTENIEH 3apsijia B BAKyyMe, I'a3ax, TBEP/bIX Tellax,
Ha TpaHUIAX pasliena cpel M IPHUHILUIIOB IMOCTPOCHUS M PabOThI 3JIEKTPOHHBIX NPUOOPOB
Pa3IMYHOTO Ha3HAYEHUS, YTO TTO3BOJIMT pa3padaThiBaTh HA UX OCHOBE 3JIEKTPOHHBIEC YCTPOICTRA,
npelHa3HauYeHHbIE 1711 KOHTPOJISL M YIIPABJICHUS B IPOMBIIUIEHHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JuctmuinHa ®Pu3nMYecKue OCHOBBI JJEKTPOHMKH BXOAMT B YacTh Y4eOHOTO IIIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Maremaruka

®dusuka

WNudopmarrka u HHPOPMAITMOHHBIE TEXHOJIOTUH

TeopeTuueckre OCHOBBI TEKTPOTEXHUKHI

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUH TAHHON NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Matepuaibl 1 3IeMEHTHI 3JIEKTPOHHON TEXHUKH

MUKpPO3IEKTPOHHKA

Pacyer >1ekTpoHHBIX cXeM

CxeMoTexHUKa

Hanosnekrponuka

DnemMeHTHI HU(PPOBOM TEXHUKU

DHepreTuyeckas IEKTPOHUKA

DNeKTPOHHBIE IPOMBILUIEHHbIE YyCTPONHCTBA

CxeMOTeXHHYECKHE CPEICTBA COMPSKEHUS

3 Komnerenuun ody4armierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbpTaTe ocBOCHUSA AMCUUILIIMHBI (MOAYNs) «DU3HUECKUe OCHOBBI AJIEKTPOHHUKU
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[TK-1 CnocoOeH pa3pabarbIBaTh CTPYKTYPHBIE U (DYHKIIMOHAJIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, IPUHIUIIAAIBHBIX CXEM YCTPOUCTB C UCIOJB30BAHUEM CPEJICTB KOMIIBIOTEPHOTO
IIPOEKTUPOBAHUS, IPOBEIECHUEM  IPOEKTHBIX pPacdeToB M  TEXHUKO-DKOHOMHYECKHM
000CHOBaHHEM IPUHUMAEMbBIX PEIICHUN

IK-1.1 PazpabarbiBaeT SCKU3HBIN MPOEKT, BKIIOUYAIOIIUMA: BHIOOP CTPYKTYpHOM
CXEMBbI 3JIEKTPOHHOI'O YCTPOMCTBA WJIM CHUCTEMBI ITyTEM COIOCTaBJIEHUS
pa3IUYHBIX BAPUAHTOB M HMX OIEHKA C TOYKH 3PEHHUS] TEXHUYECKUX U
SKOHOMHYECKUX TPEOOBaHUI; paCCUUTHIBAECT BCE HEOOXOAMMBIE MTOKA3aTeNN
CTPYKTYPHOM CXEMBI AJIEKTPOHHOTO YCTPOWCTBA WJIM CUCTEMBI, B TOM YHCIIE

[OKa3aTeJM  KadecTBa; BBIOMpaeT U 00OCHOBBIBAET  CXEMBI
BCIIOMOTATEIIbHBIX YCTPOUCTB
[1K-1.2 [Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MPUHSATOTO PEIICHHUS C

pacucTaMu ce0eCTOMMOCTH yCTpOf/'ICTBa U CTOUMOCTH C€ro 3KCILUTyaTalluu;
CpaBHHBACT C aHAJIOTaMH I10 TCXHUKO-39KOHOMHNYECKHUM XapaKTCPUCTUKaM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 29,9 akaj. 4acos:
— aynuTopHas — 26 akaJ. 4acoB;

— BHeayuTopHas — 3,9 akaJi. 4acoB

— caMocTosTenbHas pabora — 317,5 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma arTecTaluy - 3a4ET C OLEHKOM, 3K3aMEH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. 4acax (5 Bung KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) S . P Kon
> 3 © | caMOCTOATENBHOW | YCHEeBaeMOCTH H
JHACUIHTLIAHBL & = . | xomneTeHIUH
2 £ paboThI TIPOMEKYTOYHOM
11a0. MpakT. | 3 ATTeCTallHH
Jlek. s o 11
3aH. 3aH. | Q =
1. TBeproTenpHas
DJIEKTDOHHUKA
1.1 3onHas  Teopus.
DHepreTuIecKue
JMarpaMmbl Uzyuenue
M30JIUPOBAHHOTO aToMa W JIEKITMOHHBIX
TIpomexyrounas IIK-1.1
rpynnsl  atomMoB. Bupg 0,1 3 MaTepHajoB U P aTTeCTy;uHﬂ TK-1. 2'
CIIEKTPOB M3ITydeHUs yueOHOM '
OJHOATOMHBIX i JIUTEPATYpPhI
MHOTOATOMHEIX Ta30B H
TBEPIBIX TEIL.
H3yuenue
1.2 DnexTponpoBOJHOCTH HeKL{yI/IOHHLIX
TBEPABIX TEN: METalIbI, 01 2 MATCOHAIOB 1 IIpomexxyrounas IIK-1.1,
MOJTyTIPOBOJHUKHI u ’ I;6HOI>'I aTTecTalus I1K-1.2
JTUBJICKTPUKH ya
JUTEPATYPbI
AynuropHas
KOHTpOJIbHAs paboTa
3 Hsyuenne
1.3 CobOcTBeHHbBIE ek yHOHHHX Nel no ¢pusnueckum
MOJTYTIPOBOJTHHUKHU. 03 6 MaT: HATOB 1 NpPUHIMIAM paboThI I1K-1.1,
IIpoueccel renepanuu u ! I;6HOI>'I MOJIYTIPOBOJHUKOBBIX I1K-1.2
PEKOMOMHAIIHH. i pubOpoB.
JUTEPATYpPBI
IIpomesxyrounas
aTTecTanus.
AynuropHas
KOHTpOJIbHAs paboTa
Nzyuenue P P
HOKIHOHHELX Nel no ¢pusnueckum
1.4 IIpumecusie 03 6 MaTeH HATOB NPUHIMIAM paboThI I1K-1.1,
MOJYIIPOBOIHUKH N-THIIA ! I; 610t MOJTYIIPOBOIHUKOBBIX I1K-1.2
i pubopoB.
JUTEPATYPbI
IIpomexxyrounas
aTTecTanus.




Wzyuenne

JIEKLIIMOHHBIX
15 [TpumecHsie 03 MaT: Ao I IIpomexxyrouHas IK-1.1,
MOJTYTIPOBOIHUKH P-THIIA ’ yTIzGHOﬁ aTTecTaIus IK-1.2
JIUTEPATYPhHI
1.6 Knaccuduxanus
HOCHUTEIEH  3apsza B N3yuenne
MOJTYTIPOBOAHUKAX. JIEKIIUOHHBIX
YHpOBOL » IIpomexxyrouHas IK-1.1,
TepMoIMHAMUYECKOE 0,2 MaTepuaoB H aTTeCTALIS K-1.2
paBHOBecue W pabouwmii yueOHOM '
Jana3oH TeMIieparyp JIUTEPATYPHI
MOJTYTTPOBOIHHUKOB.
. Wzyuenne
L Jlpeiigosoe " JICKITMOHHBIX
TUPPY3MOHHOE JTBUIKCHHE IIpomexxyrouHas IK-1.1,
o 0,1 MaTepHajoB 1
HOCHTENeH  3apsma B eGHOI aTTecTaIus IK-1.2
MOTYTIPOBOAHUKAX JHZqupaTypr
1.8 IIpouecc oOpa3oBaHus W3zydenue
00BEMHOTO 3apsiaa JIEKIIUOHHBIX
AL 04 » IIpomexxyrouHas IK-1.1,
p-n-mepexoaa npu , MaTepuaoB u aTTeCTALIA K-1.2
OTCYTCTBHH BHEIIIHETO yaeOHO# '
9JIEKTPUIECKOTO TOJIS JIUTEPATyPhI
Wzyuenue
JIEKIIMOHHBIX
1.9 AHanus paBHOBECHOTO 04 MaT: HATOB 11 IIpomexxyrouHas MK-1.1,
COCTOSIHUS P-N-TIepexoa ' yq}::6H0171 aTTecTalus IK-1.2
JIUTEPATyPhI
N3yuenne
1.10 Ananu3 cOCTOSHHS ek yI/IOHHLIX
p-n-nepexona pu ! IIpomesxyrounas MK-1.1,
0,4 MaTepuaoB U
npsMoM ¥ 00paTHOM yae6HOw aTTecTalus IK-1.2
CMEILEHUU
B JIUTEPATyPhI
Uzyuenue
1.11 WneanusupoBaHHas J'IeKL[yI/;IOHHLIX
u peanmbHad BAX auona IIpomesxyrounas MK-1.1,
N i 0,1 MaTepHaIoB U
TEeTIOBOH TOK u yae6HoH aTTecTaIus MK-1.2
MOTEHIIHAI
H JIUTEPATyPhI
AynuropHas
Mavaerie KOHTpPOJIbHAS paboTa
1.12 EmKkocTHBIC ek YI;IOHHMX Nel no ¢pusnueckum
CBOWCTBa  P-N-mepexona. » HPUHIUIAM PabOThI MK-1.1,
0,4 MaTepHaIOB U
Bugst pobost qeGHO TIOJTYTIPOBOAHUKOBBIX MK-1.2
p-n-nepexona. M pudopoB.
JUTEPATYPHI
IIpomexyrounas
aTTeCcTaLus.
AynutopHas
Wsvaenme KOHTpOJIbHAS paboTa
1.13 Cnoco6 BrIIOUEHHUS ek yl/;IOHHbIX Nel o ¢usnyeckum
OUIIOISIPHOTO » TpUHIHATIAM PabOTHI IK-1.1,
0,6 MaTepHaIOB U
TPAH3UCTOPA IO CXEME C qeBHO MOJIYTIPOBOJHUKOBBIX MK-1.2
oOrmeit 6a30ii. M pubopoB.
JUTEPATYPHI
IIpomesxyrounas

aTTeCcTranus.




AynuropHas
KOHTpOJIbHAs paboTa

Wzyuenne
1.14 Croco0 BKITFOYEHHS e Nel no ¢pusnueckum
JIEKIIUOHHBIX
OGUIIONAPHOTO IPUHIUIAM PaboThI IK-1.1,
0,4 6 MaTepHajoB 1
TpaH3UCTOpa IO CXEME C GHOI MOTYTIPOBOHUKOBBIX IK-1.2
OOIIMM 3MUTTEPOM. J'IIZ;IG pubOpOB.
PATYPHI IIpomesxyrounas
aTTecTalusl.
Wzyuenne
1.15 Cnoco6 BriTIOUEHHS EKIHOHHbIX
OUITOJISIPHOTO IIpomesxyrounas [K-1.1
P 0,2 4 MaTepHajoB 1 P yr '
TpaH3HCTOpa IO CXeMe C eGHoil aTTecTanus MK-1.2
O0IUM KOJUIEKTOPOM. i
JIUTEPATYPhI
AynuropHas
KOHTpOJIbHAs paboTa
Nzyuenue Ne2 no cxemam
1.16 IMoneBbie i
JICKIIUOHHBIX BKJIFOUCHUS U
TPaH3UCTOPBI c IK-1.1,
0,4 6 MaTepHaIoB U pexuMaM paboThI
YIPaBJISAOIIAM . IK-1.2
yueOHOI HOTYTIPOBOAHUKOBBIX
p-n-3aTBOpPOM
JUTEPATYPbI mpubOpoB.
IIpomexxyrounas
aTTecTalusl.
AynuropHas
KOHTpOJIbHAs paboTa
Nzyuenne Ne2 mo cxemam
JIEKLIUOHHBIX BKJIFOUCHUS U
1.17 MAII-TpaH3ucTOpH » MK-1.1,
0,4 6 MaTepHaIoB U pexuMaM paboThI
CO BCTPOCHHBIM KaHAJIOM . IK-1.2
yueOHOI HOJTYTIPOBOAHUKOBBIX
JUTEPATYPbI mpubOpoB.
IIpomesxyrounas
aTTecTaIusl.
AynuropHas
KOHTpOJIbHAs paboTa
Nzyuenne No2 mo cxemam
1.18 MJII-TpaH3ucTOps! JIEKIIUOHHBIX BKJIIOYEHUS U K-1.1
c WHIYIUPOBAHHBIM 0,4 6 MaTepuaoB H pexnMaM paboThI K 1' 2‘
KaHaJIOM yueOHOi MOJYIPOBOJHUKOBBIX '
JUTEPATYPHI pruOOpOB.
IIpomesxyrounas
aTTecTaIusl.
AynutopHas
KOHTpOJIbHAS paboTa
1.19 TupucTop: yCIoBHBIC p P
Wzyuenue Ne2 no cxemam
rpaduueckue
JIEKIIMOHHBIX BKJTFOUCHUS U
0003HaYeHUs, CTPYKTYpa, IK-1.1,
0,4 6 MaTepuaoB U pexxuMam padoThI
JIByXTpPaH3UCTOPHAs . IK-1.2
yaeOHO# TIOJTYTIPOBOAHUKOBBIX
MOZENb W NPUHIUI
< JUTEPATypPbI pudopoB.
JIeHcTBUs
IIpomesxyrounas
aTTecTaIusl.
1.20 CpaBHuTENbHAS
XapaKTepUCTHKA Msyierne
Paierep JIEKLIUOHHBIX
JJIEKTPOHHBIX  KIIFOUEBBIX IIpomesxxyrounas [K-1.1,
0,1 2 MaTepHaIoB U
npuOOPOB Ha IpUMEpPEe HX . aTTecTalus MK-1.2
yueOHoM
UCIIOIb30BaHUS B
N JUTEPATYPHI
CHJIOBOH 2JIEKTPOHUKE
HWroro no pazneny 6 102

2. Temnbl

"TBepaoTenbHas

71a00PaTOPHBIX
3aHATHI 1o pasneiy




3amura

MOJTYPOBOAHUKOBBIX
puoOopOB.

Visyucnue nabopaTopHO’
EKIHOHHBIX paboTsl B popme
WHMBUTYaTBHOTO
2.1 W3zydenue MATCPHAJIOn 1 cc))16ece)1}(]>BaHm
X:dpaKTepI/ICTI/IK a yaeOHoit Ay)JI/IITlopHaﬂ . IK-1.1
0,5/0,511(0,5/0,51| 10 JUTEPATYPHI, )
MOJYIPOBOIHUKOBBIX odpopmeHHe KOHTpOJIbHAS paboTa IK-1.2
JIMOI0B P Ne2 o cxemam
oT4eTa 1o
N BKJIIOUEHUS U
1abopaToOpHOI
pexurMam paboThl
pabote
TIOJTYTIPOBOAHUKOBBIX
pudopoB.
3amura
Visyucne nabopaTopHO’
EKIHOHHBIX paboTsl B popme
WHMBUTYaJIBHOTO
MaTepuaoB u
. cobeceoBaHHsI.
2.2 Hccnenoanue yueOHOM
AynutopHas I1K-1.1,
cTaOMIUTPOHA u 0,5/0,5110,5/0,51| 10 JUTEPaTypBHl,
KOHTpPOJIbHAS paboTa IK-1.2
crabucropa odopmiieHHe
Ne2 no cxemam
oTyera 1o
. BKJTFOUCHUS U
nabopatopHoOn
pexuMaM paboThbl
pabote
TIOJTYTIPOBOAHUKOBBIX
pudopoB.
3amura
Vsyuenue nabopaTtopHoi
EKIHOHHbIX paboTHI B hopme
WHUBUTYaTbHOTO
2.3 Hccnenoanue MATEpHaIon cc))IGece)i[}éBaHm
6;/IHOJ'I${pHOF0 yaebuoil AynuropHas . MK-1.1
1/0,51 | 1/0,511 | 10 JUTEPaTypBbl, )
TPaH3UCTOpPA B CXeME C KOHTPOJIbHAS paboTa IK-1.2
. N odopmnenue
obmeii 6azoit Ne2 no cxemam
oTyera 1o
. BKJTFOUCHUS U
nabopaTtopHoOn
pexuMaM paboThbl
pabote
TIOJTYTIPOBOAHUKOBBIX
pudopoB.
3amura
Vsyuenue nabopaTtopHoi
EKIHOHHEIX paboThl B popme
WUHUBUIYATBHOTO
24 HUccnenosanme MATEpHAJIon I C§6eceﬂ}(I)BaHHH
6ﬁn0ﬂﬁpH0r0 yaeonoi Aym/IITlopHasl . [K-1.1
1/0,51 | 1/0,51 | 10 JUTEPaTypBbl, )
TPaH3UCTOPA B CXEME C KOHTpOJIbHAs paboTa MK-1.2
odopmiieHHe
00IIM SMUATTEPOM No2 mo cxemam
oTyera 1o
N BKJIFOUCHUS U
nmabopaTopHOit
pexnMaM paboThI
pabote
MOJTYPOBOHUKOBBIX
puboOpoB.
3amura
Visyuenie n1abopaToOpHOM
IeKIHOHHBIX paboTsl B popme
MHIUBHIYATBHOTO
25 Hccnenoanue MaTepuasnoB U
[I0JIEBOT'O TPAaH3UCTOpPA C yueOHOM cobecenoarnus.
AynuropHas I1K-1.1,
YIPaBJISOMIAM 0,5/0,51(0,5/0,51| 10 JUTEPATYPHI,
KOHTpPOJIbHAS paboTa MK-1.2
p-n-3aTBOPOM B cXeMe ¢ odopmnenue
Ne2 no cxemam
00IIMM UCTOKOM oTueTa 1o
N BKJTFOUCHUS U
nabopaTtopHOH
pexrMam paboThI
pabote




3amura

nabopaTtopHoi
Uzyuenne paTop
paboTsl B popme
JICKIIUOHHBIX
WHMBUTYaTBHOTO
MaTepuaoB H
yae6Ho# cobeceoBaHMSI.
2.6 Hccnenosanne AynuTtopHas ITK-1.1,
A 0,5/0,511[0,5/0,511| 9,1 | mwreparyper, YIUATOP
TUPUCTOPA KOHTpOJIbHAS paboTa IK-1.2
odopmnenue
Ne2 no cxemam
oT4eTa 1o
N BKJIIOUEHUS U
1abopaToOpHOI
pexurMam paboThl
pabote
TIOJTYTIPOBOAHUKOBBIX
pudopoB.
Nzyuenne
eOHoii
2.7 Koucynmpramum 10 JII/I}”IFZ ATVDLL
o(hopMIIEHHIO u PaTypEL, Iposepka IK-1.1,
MaTepuaioB .
BBITIOJTHEHUIO JOMAIIHUX 3aJaHUi MK-1.2
JEKUHOHHBIX U
1a00paTOPHBIX PaboT R —
3aHATHH
HWroro no pazneny 4/31 4/31 ]59,1
Hroro 3a cemectp 6 4/31 4/31 |[161,1 320
3. Bakyymnast
ra3opaspsiiHasi 3JICKTPOHUKA
. Uzyuenue
3.1 CsgolictBa raza u HeKuy;OHHHX
MIOHATHE BaKkyyma. TIpomexxyrouHas IK-1.1,
N o 0,2 8 MaTepHaIoB U
Huzkuii, cpemnuit n we6HOI aTTecTanus IK-1.2
BBICOKUW BaKyyM. JIIZTepaTprI
Uzyuenue
3.2 OJeKTpOHHAs HeKuy;OHHHX
3MHUCCHS U paboTa BBEIXOAa TIpomexyrounas I1K-1.1,
p 0,3 8 MaTepHaIoB U p .
3JIEKTpPOHA. Bunasr ! qlé 6r0it aTTecTalus I1K-1.2
3JIEKTPOHHON IMHCCHU. JIIZTepaTprI
N3yuenue
3.3 DeMeHTHI HeKI.[yI/IOHHLIX
KOHCTPYKI[UM JIaMII M HUX TIpomexxyrouHas IK-1.1,
0,2 8 MaTepuanoB U
(hyHKLIMOHANBHOE GHOI aTTecTanus MK-1.2
Ha3HauYCHHE JIIZ’;LpaTprI
3.4  DnekTpoBaKyyMHbBIC Wzyuenue
JIAOMBI: BHJBI, YCIIOBHBIE JIEKIIMOHHBIX HpoMesKVTOUHAS K-1.1
rpaduueckue 0,2 8 MaTepHajIoB 1 p . .
. aTTecTanus MK-1.2
obo3naueHus, BAX wu yueOHOM
PEKUMBI paboTHI, JIUTEPATyPhI
3.5 3akoH cremeHH Tpex Nzyuenue
STOpRIX M YPaBHOHHE JICKIMOHHDIX IIpomesxyrounas K-1.1
Praapncona-J[pmmana. 0,4 10 MaTepHasoB U arTecTaims HK-l- 2‘
IpuHimn JeicTBHS yueOHOI '
JNEKTPOBAKYYMHOTO JIUTEPATyPhI
3.6  DnekTpoBaKyyMHbIC
TPUOJBI: KOHCTPYKIHS, Vsvuenne
yCIOBHBIE — Tpaduyeckue ek yHOHHHX
o0o3HaueHus, ceMeicTBa 04 10 MaTeu HATOB IIpomesxyrounas MK-1.1,
BAX, napameTpsbl. ' I; 610t aTTecTalus MK-1.2
IIpunuun IEHCTBUS HIZqupaTypr
3JIEKTPOBAKYYMHOTO
TpHOJA.
3.7 DnexTpoBaKyyMHEIE Msvaere
TETPOABL:  KOHCTPYKLUS, HeKuy:OHHLIX
YCIIOBHBIE  TpaduyecKue 03 8 MATEDHATOB 1 IIpomexxyrounas [K-1.1,
0003HaUYeHHs, CeMeicTBa ! ‘{F;6HOI7I aTTecTanus I1K-1.2
BAX, TapaMeTpsl. J'IIZTepaTprI

JlnHaTpOoHHBINH YPPEKT.




JralriasoHa.

3.8 DrexTpoBakyyMHEIE W3zyyenue
MEHTOABL:  KOHCTPYKIUS JIEKLIIMOHHBIX
A PYKIWA, ! IIpomexxyrouHas IK-1.1,
YCIIOBHBIE  TpaduyecKue 0,2 8 MaTepHajoB 1
o . aTTecTanus IK-1.2
0003HauYeHus, ceMmeiicTBa yueOHOM
BAX, napamerpsl JIUTEPATYPBI
. Wzyuenne
3.9 YerpoiicTBo u e
. JIEKIIUOHHBIX
IIPUHIUI JCUCTBUS IIpomesxyrounas I1K-1.1,
N 0,2 8 MaTepHajoB 1
3JIEKTPOHHO-TTy4eBOM - aTTecTalus IK-1.2
yueOHOM
TpyOKH
JIUTEPATYPhHI
Hroro no paszueny 2,4 76
4. Tembl 5abopaTOpHBIX U
NPaKTHYECKUX 3aHATHH IO
paszeny "BakyyMHas u
ra3zopaspsiaHast JeKTpOHUKa"
Wzyuenne
JIEKLIIUOHHBIX
MaTepuaoB u 3amuTa
4.1 HccnenoBanue yaeOHO# nabopaTopHOH
MK-1.1,
3JEKTPOBAKYYMHOTO 1/11 /11 10 JUTEPaTyphl, pabotel B hopme K-1.2
Tpuozaa odopmnenue MHIUBHIYAILHOTO '
oT4eTa o cobeceroBaHUs
JTa00opaTOpHO
pabore
Wzyuenue
JIEKIIMOHHBIX
MaTepuaoB U 3amuTa
4.2 Hceneziosanne }::6H0171 1260 IalllTo HOI
JTUHATPOHHOTO 3(]dekra B i parop IK-1.1,
1/11 /11 10 JUTEPaTypHl, pabotel B hopme
3NEKTPOBAKyyMHOM IK-1.2
odopmnenue MHIUBHIYAJBLHOTO
TeTpoze
oT4eTa o cobeceroBaHUs
nabopatopHoOn
pabote
Wzyuenue
4 JIEKIIMOHHBIX
MaTepuaoB U 3amuTa
4.3 Hccnenoranue yueOHO n1abopaToOpHOI
MK-1.1,
3JIEKTPOBAKYYMHOT'O 1/0,51 | 1/0,51 | 10 JUTEPaTypBbl, paboTsl B popme TK-1.2
MIEHTO/a odopmnenue MHIUBHIYATEHOTO '
oT4eTa o cobeceroBaHUs
nmabopaTopHOit
pabote
Nzyuenue
JIEKIIMOHHBIX
MaTepuaoB U 3amuta
4.4 Pa6ora c yaeOHOH n1abopaToOpHOM MK-1.1
ocumiuiorpagom, OpraHsl 1/0,541 | 1/0,51 | 10,4 JUTEPATYPHI, paboTsl B popme HK-l' 2‘
yIIpaBJIeHUs U HACTPOHKa odopmnenue MHIUBHIYATBHOTO '
oT4eTa o cobeceroBaHUs
nmabopaTopHOit
pabote
4.5 KoHcynpTauuu MO
0OpPMIICHUIO u IK-1.1,
BBITIOJTHCHUIO IK-1.2
712a00paTopHBIX paboT
Wroro no pazneny 4/31 4/31 | 40,4
5. Onruueckass W KBaHTOBas
JJIEKTPOHHKA
51 OcobenHoctu
ONTHUYECKOW M KBAaHTOBOM Nzyuenue
INMeKTpOHUKH.  CriocoObI JIEKIIUOHHBIX
P 8 TIpomexyrounas IK-1.1,
OIMMCaHUI 4102 5 MaTepHajoB U
. aTTecTalus [K-1.2
JNEKTPOMArHUTHOTO yueOHO#
W3JIY4YCHHUS ONTHYECKOTO JUTEPATYPbI




52 BsaumoneiicrBue Uzyuenue
OMU ¢  BeuiecTBOM. JICKIIMOHHBIX
N H ! IIpomexxyTounas MK-1.1,
DoTONPUEMHUKHI Ha 0,2 5 MaTepuanoB U
o aTTecTalus I1K-1.2
OCHOBE BHYTPEHHETO yueOHOM
tdoroaddexra. JIUTEPATYpPbI
5.3 WuBepcus
. Nzyuenue
HACEJICHHOCTEH. EKIHOHHBIX
CrioHTaHHOE u IIpomexxyrouHas IK-1.1,
0,2 5 MaTepHaIoB U
BBIHYKJICHHOE " aTTecTalus I1K-1.2
yueOHOI
MBTYHCHHC. JTUTEPaTypPHI
KoshduienTs! patyp
Nzyuenne
JICKIIUOHHBIX
54 Ilpunnun  paGoTsl » IIpomesxyrounas IK-1.1,
0,2 5 MaTepHaIoB 1
Ma3epoB | J1a3epoB . aTTecTalus IK-1.2
yueOHOI
JIUTEPATyPHI
Nzyuenue
55 Onruyeckue oK }:OHHHX
PE30HATOPEI. Jlazepsr » IIpomexxyrouHas IK-1.1,
0,2 5 MaTepHaIoB 1
TBEPIOTENIbHBIE, " aTTecTalus I1K-1.2
yueOHOI
JKHJKOCTHBIE, Ta30BbIE.
JIUTEPATYPHI
5.6 TlomympoBOJHUKOBBIC Uzyuenwue
HHKEKIIHOHHBIC JIEKIIUOHHBIX
5 ! IIpomesxxyTodnast MK-1.1,
U3JTyJaTesn - 0,2 5 MaTepHaIoB U
. aTTecTanus [K-1.2
CBETOAMOJBI M JIa3ephl Ha yueOHO#
TOMO- U TeTeporepexoaax JIMTEPATYPHI
5.7 Meronasl Monmynsuuu N3yuenue
ONTHYECKOTO H3ITYyYECHHUS. JIEKIIMOHHBIX
v 8 TIpomexxyrouHas IK-1.1,
Onruyeckue METO/IbI 0,2 5 MaTepHajoB U
. aTTecTanus IK-1.2
nepepayn U 00pabOTKU yueOHOM
UH(POPMAITHH. JIUTEPATYPbI
N3yuenue
5.8 OnTORIIEKTPOHHBIC J'IeKL[yI/IOHHLIX
npubopbl.  [lepcriekTUBBI TIpomexxyrouHas IK-1.1,
- 0,2 5 MaTepuaoB U
pa3BUTHS ONTHYECKOW U eGHOI aTTecTalus IK-1.2
KBaHTOBOM 3JIEKTPOHUKH. i
JIUTEPATyPhI
HWroro no pazaeny 1,6 40
6. IIpomexyrounas
ATTECTAINs
Nsyuenune
yueOHOi
JUTEPATYPHI
6.1 IToaroroBka K paTypsl, IK-1.1,
MaTepuaIoB Dk3aMeH
9K3aMEHYy IK-1.2
JIEKUUOHHBIX U
MPAKTHIECKUX
3aHATUI
Wroro no pazneny
Hroro 3a cemectp 4 4/31 | 4/311 [156,4 9K3aMeH
3a4eT ¢ OLUECHKOM
Hrtoro no qucumIninge 10 8/61 8/61 |317,5 ! ?

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ilepen u3ydeHHMEM IUCLUIUIMHBI IMPOBOAMTCA IPEABAPUTEIBHBIN KOHTPOJb, KOTOPBIN
HaIpaBJICH Ha BBISBIECHUE JIMYHOI'O YPOBHS MOATOTOBKYU CTYAEHTOB, IOCTUTHYTOI'O B PE3YyJIbTaTe
U3YYEHHs MPEIIIECTBYIONIMX IUCLUUIUIMH €CTECTBEHHOHAyYHOIO LHKIA B COOTBETCTBHE C
nepeuneM pazgena 2 PIIJI. IlpenBaputenbHbIi KOHTPOJIb HMEET OOJNBIIOE 3HAYCHHE: IS
oInpecIeHus IT03HABATEJIbHBIX BO3MOXKHOCTEH CTYJEHTOB " OCYILIECTBICHUS
UHAMBUAyanu3auuu U auddepeHumanuu oOydeHUs; JAMArHOCTHKH MCXOIHOTO COCTOSIHUS
00y4YEHHOCTH CTYZIEHTA C LIEJIbI0 OTCIEKUBAHUS €r0 JabHEHILIEro NpoABUKEHNS B O0yUCHHH.

B mnpouecce npenomaBanus guctUMIUIMHBL «DPOD» npuUMEHSIOTCS TpPaAULMOHHAS U
MO/yJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTUH. JIeKIIMK MPOXOJIAT KaK B TPaAULIMOHHON (hopMme, Tak
U B (hopMe JIEKIMH-KOHCYIbTALUH, TJIe TEOPETHUECKUI MaTepHai 3apaHee BhIIAECTCS CTYACHTaM
JUIS CAMOCTOSATEIIBHOTO U3Y4EHUs, U1l IOATOTOBKU BOIIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JIEKLUs
IIPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-IUCKYCCHUS.

JIeKLIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboOT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
IIPOBEICHUH JIAOOPATOPHBIX 3aHATUH HCIOJB3YETCS] METOJ KOHTEKCTHOIO OOy4YeHMs, KOTOPBII
MO3BOJIIET YCBOUTH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHueM. B mporecce 00ydeHHsl MCIONIB3YIOTCS IEMOHCTpPALlMOHHBIE IJIaKaThl, a TAaK¥Ke
HATypHBIC 00Pa3IIbl H3y4aeMbIX TPHOOPOB U YCTPONCTB.

6 YueOHO-MeTOIMYeCKOE 00ecnedeHue CaMOCTOSITeIbHON padoThl 00y4arouXCcst
[IpencraBneno B mpuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Cmuphos, 0. A. ®usnyeckre OCHOBBI 3JICKTPOHUKH : ydeOHOe mocobue / FO. A.
CwmupHnos, C. B. Cokornog, E. B. TutroB. — 2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2013. —
560 c¢. — ISBN  978-5-8114-1369-0. — Tekcr: omektponHssii//  Jlanp
JNIEKTPOHHO-OMOMoTeynass cucrema. — URL:  https://e.lanbook.com/book/5856 (mata
obpamienus: 26.03.2020). — Pesxxum gocrtyna: AJsi aBTOPH3. MOJIb30BaTEICH.

2. ITomos, A. H. BakyymHas texuuka: YueOnoe nocooue / A.H. [Tonos. - Mocksa : HUL]
HNudpa-M; Munck : Hos. 3nanue, 2012. - 167 c.: uin.; . - (Beiciiee oOpa3oBanue: bakanaBpuar).
ISBN 978-5-16-006031-6. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/317368 (mara obparmmenus: 05.10.2020). — Pexxum gocrtymna:
IO TIOJIITHCKE.

3. UrnatoB, A. H. OnrosnekrpoHuka u HaHO(OTOHHKA : ydeOHOe mocodue / A. H.
UrnaroB. — 4-¢ m3xa., crep. — Cankr-IlerepOypr : Jlaws, 2020. — 596 c¢. — ISBN
978-5-8114-5149-4. — Tekct : aneKTpoHHbIH // JlaHb | AIEKTPOHHO-OMOIHOTEYHAsT CHCTeMa. —
URL.: https://e.lanbook.com/book/133479 (nara obpamienus: 21.04.2020). — Pexxum gocryma:
JUIS aBTOPH3. MOJIb30BaTENEH.

4. Kucenes, I'. JI. KBantoBas u omruyeckas 3JeKTpOHHMKA . yueOHoe mocobue / I'. JI.
KuceneB. — 4-e wu3a., crep. — Cankr-Ilerepoypr : Jlawp, 2020. — 316 c¢. — ISBN
978-5-8114-4986-6. — Tekcr : anmexTpoHHbIH // JIaHb : 37IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/130188 (nara obOpamenus: 21.04.2020). — Pexxum jgoctymna:
JUIS1 aBTOPH3. TIOJIb30BaTEIEH.

0) /lonoJiHUTEIbHAS JINTEpaTypa:


https://e.lanbook.com/book/5856
https://znanium.com/catalog/product/317368
https://e.lanbook.com/book/133479
https://e.lanbook.com/book/130188

1. lanumosa, K. B. ®usuka nomxynpoBoguukos : yuyebnuk / K. B. IllanumoBa. — 4-¢
u3 ., crep. — Cankr-IletepOypr : Jlans, 2010. — 384 ¢. — ISBN 978-5-8114-0922-8. — Tekcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OUOIHOTEUHAS cuUcTeMma. — URL:
https://e.lanbook.com/book/648 (mata ob6pamienus: 12.11.2020). — Pexum mocrtyma: s
aBTOPU3. II0JI30BATEIICH.

2. [TaceiakoB, B. B. TlomympoBognukoBble mpuOopsl : ydeOHoe mocobue / B. B.
[MTaceakos, JI. K. Yupkun. — 9-e u3n. — Cankr-IlerepOypr : Jlans, 2009. — 480 c. — ISBN
978-5-8114-0368-4. — Tekcr : anexkTpoHHbIN // JIaHb : 3JIEKTPOHHO-OMOJIMOTEYHAS] CUCTEMA. —
URL.: https://e.lanbook.com/book/300 (mara oopamenus: 12.11.2020). — Pexxum goctyna: s
ABTOPH3. MTOJIb30BATEIICH.

3. Maryxun, B. JI. ®uszuka tBepaoro tena : yueoHoe nocoodue / B. JI. Maryxun, B. JI.
EpmakoB. — CankT-IlerepOypr : Jlanb, 2010. — 224 ¢. — ISBN 978-5-8114-0923-5. — Tekcr :
AJICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/262 (mata oOpamenus: 12.11.2020). — Pexum poctyna: s
ABTOPH3. MTOJIb30BATEIICH.

4. Copokun, B. C. Marepuasibl U 3J€MEHTBI JICKTPOHHOW TEeXHUKHU. [IpOBOIHMKH,
MOJTYIIPOBOTHUKH, TU3JeKTpuky : yaeonuk / B. C. Copokun, b. JI. Antunos, H. I1. JIazapeBa. —
2-e u3a., ucnp. — Cankt-IlerepOypr : Jlans, 2015. — 448 c. — ISBN 978-5-8114-2003-2. —
Texkct : amekTpoHHbld /  Jlane :  anekTpoHHO-OMOMMoTeyHass cuctema. —  URL:
https://e.lanbook.com/book/67462 (mata obOpamenus: 12.11.2020). — Pexum mocryma: s

5. Bmagumupos, I'. I'. ®usudeckas 3JIeKTpOHUKA. DMHUCCUS ¥ B3aUMOCHCTBUE YACTHIL C
TBEPABIM TelloM : yaeOHoe mocobue / I'. I'. Bmagumupos. — Cankrt-IlerepOypr : Jlans, 2013. —
368 ¢. — ISBN  978-5-8114-1515-1.—  Tekcr: onekTpoHHbI /  Jlanb
3JIEKTPOHHO-OnOMmoreunass cucrema. — URL:  https://e.lanbook.com/book/38838 (mara
oOpamenus: 12.11.2020). — Pexxum gocTymna: i aBTOPU3. MOJIb30BaTENCH.

6. @ypceit, I'. H. ABTosnekTponHas smuccus : yueOnoe mocodue / I'. H. @ypceit. —
Cankr-Ilerepoypr : Jlamp, 2012. — 320 c¢. — ISBN 978-5-8114-1232-7. — TekcT :
3JICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/3805 (mara obOpamenus: 12.11.2020). — Pexxum npoctynma: st
aBTOPH3. MOJIb30BATENEH.

7. Kypouxa, C. I1. BakyymHas u nina3MeHHas 3JIeKTpoHUKa : yuebHoe nocobue / C. II.
Kypouka, I'. JI. Ky3uenos, A. C. Kypouka. — Mocksa : MUCHUC, 2009. — 162 c. — TexkcT :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs cUCTeEMA. — URL:
https://e.lanbook.com/book/116672 (mata oOpamenus: 12.11.2020). — Pexum goctyma: s
aBTOPH3. MOJIb30BATENEH.

8. Cymkos, A. J[. BakyymHas snekTpoHuka. @U3MKO-TEXHUYECKHE OCHOBBI : ydeOHOe
nocoone / A. JI. CymkoB. — Cankr-IletepOypr : Jlamp, 2004. — 464 c. — ISBN
5-8114-0530-8. — Tekcr : »nexTpoHHbIH / JlaHb : 31€KTpOHHO-OMONMOTEYHAsT cUcTeMa. —
URL: https://e.lanbook.com/book/639 (nata obpamenus: 12.11.2020). — Pexxum gocrtymna: s
aBTOPH3. MOJIb30BATENEH.

9. UBanoB, 1. U. DnekTpoTeXHUKA U OCHOBBI 3JIeKTpOHUKH : yueOHuK / . U. VBaHoB, I'.
. Conosses, B. 5. ®posioB. — 10-e uz ., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 736 ¢c. —
ISBN 978-5-8114-0523-7. — Tekcr : snektponHslid // JlaHb : 31€KTpOHHO-OMONMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/112073 (mata oOpamenus: 27.03.2020). —
Pexum noctyna: 1i1st aBTOpuU3. MOIb30BATENEH.

B) MeToanueckue ykazaHus:


https://e.lanbook.com/book/648
https://e.lanbook.com/book/300
https://e.lanbook.com/book/262
https://e.lanbook.com/book/67462
https://e.lanbook.com/book/38838
https://e.lanbook.com/book/3805
https://e.lanbook.com/book/116672
https://e.lanbook.com/book/639
https://e.lanbook.com/book/112073

1. MasutoB /.M. TBepaorenbHasi 3yeKTpoHUKA. JIaOOpaTOpHBIA MPaKTUKyM: yueo.
nocobue.- Marautoropck: M3n-Bo Marautoropck. roc. TexH. ya-ta um. [.1. Hocoga, 2017. 58 c.

2. JlesanoB B.B. Meroandeckue ykazaHusl K JIaDOpaTOpHBIM paboTam IO pa3aeny
«KBanTOBast U oNTHYECKAs SJICKTPOHUKA» JIJISl CTYACHTOB JHEBHOU U 3a04HOM (POPMBI 00YUEeHHUSI
cneruansHocT 210106. Marautoropek: 'OY BITO «MI'TY um. I'"'M.Hocosa», 2010. 20 c.

3. JleranoB B.B. UccnenoBanue AM0IHOTO ¥ TPAH3UCTOPHOTO ONTPOHOB. MeTou4ecKre
yKa3aHus K 1abopaTopHoi padote mo pasaeny «KBaHTOBas U omTHUYeCKast

AIIEKTPOHUKA» Ui CTYJCHTOB AHEBHOM M 3a04HOH (Gopmbl o0yuyenus crenuansHocti 210106.
Marnautoropck: 'OY BITIO «MI'TY um. I'.M1.HocoBay, 2004. 12 c.

4. JleanoB B.B. Meroauueckue ykazaHusl K J1a0OpaTOPHBIM paboTaM MO pa3aeny
«BakyymHas ¥ rasopaspsHas dJIEKTPOHUKA» Ul CTYACHTOB THEBHOW M 3a04HOH (HOpMBI
o0yuenns cneranbHocT 210106, Marautoropek: 'OY BIIO «MI'TVY um. I'.1.Hocosay, 2011.
28 c.

5. JleranoB B.B. OpHOkaHaibHBIE aHAJOTOBBIE M IU(POBBIE OCIHHIUIOTpadbl Kak
CPE/ICTBO M3MEPEHHI IapaMeTpoOB 3JIEKTPHUUYECKUX CHTHAJIOB. Yued. mocoOue. MarHUTOropck:
'OV BIIO «MI'TY», 2005. 55c.

r) [Iporpammuoe obecieuenune u UHTEepHET-pecypcebl:

1. TocynapcTtBeHHass  myOnu4Hash ~— Hay4yHO-TexHHuYeckas  OuOmmorexka  Poccum
[DnexTponHbIii pecypc] / — Pesxxum goctyna: http://www.gpntb.ru , cBoboaHbIH.— 3ari1. ¢ sKpaHa.
S13. pye.

2. Poccwiickas HaloHasbHas 6ubHoTeKa. [ aeKTpoHHbIid pecype] / — Pexxum pocryma:
http://www.nlr.ru . 53. pyc.

3. Dnekrponnas oubauoreka http://e.lanbook.com/

4. XKypHan paguo3JeKTPOHUKH - 3JEKTPOHHBIN XypHall [DnekTpoHHbIl pecypc], ISSN
1684-1719 Pexxum moctyma: http://jre.cplire.ru/jre/radioeng.html

IIporpammHoe oGecnieueHue

HanmMeHnoBaHue o
0o Ne norosopa CpoK IeHCTBHS JITUIICH3UH

MS Windows 7
Professional(msa [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |, 135 o1 17.09.2007 Geccpouro
Professional
7Zip CBOOOJTHO PACIIPOCTPAHSIEMOE OECCPOYHO
FAR Manager CcBOOOHO pacCIpPOCTPaHIEMOE 0OeccpoyuHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Windows 10
Professional (s [/1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Off_lce 2003 Ne 135 o1 17.09.2007 OeccpovyHO
Professional
MS Windows XP
Professional(ms  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
Bpayzep Mozilla [cBoGomHO pacnpocTpansemoe
Fﬁe¥oxp 10 Pacipoctp OeccpovHO

IIpo¢eccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMAILMOHHBbIE CIIPABOYHBbIE CUCTEMBbI


http://www.gpntb.ru/
http://www.nlr.ru/
http://e.lanbook.com/
http://jre.cplire.ru/jre/radioeng.html

Hassanue xypca CchlIKa
DnekTpoHHas 6a3a MepuoIUISCKUX U3IaHUN
East View Information Services, OO0 «MMIBUC»

HammonansHas
UH(OPMAIMOHHO-aHATUTUYECKAs] CHCTEMA —

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp
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MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

VY4eOHble aynuTOpuUM Ui HPOBEACHUS 3aHATHM JIeKUMOHHOro Tuna. OcHalleHue:
JleMOHCTpalMOHHbIE IUIAKaThl U HATYpHbIE 00pa3Iibl H3y4aeMbIX IPUOOPOB.

VY4eOHble ayauTOpUM JUIsl MPOBEACHUS MPAKTUUYECKUX 3aHsATHH. OcHalieHue:
JleMOHCTpalMOHHbIE IUIaKaThl U HATYpHBIE 00pa31ibl H3y4aeMbIX JIEKTPOHHBIX IPUOOPOB.

VY4aeOHble ayauTOpuu Ui TpoBeAeHUs nabopaTopHbiXx 3aHaTui . OcnHamenwne: 10
YHUBEPCAIbHBIX JIAO0paTOpHbIX cTeH0B 87J1-01, MynbTUMETpPBI, OcLUILIOrpadBbl.

[Tomemenuss st  XpaHeHHS M NPOPHIAKTUYECKOTO OOCITY)XKMBaHUS — Y4eOHOTO
oOopynoBanusi. Ochamenue: Illkadgsl a8 XpaHeHHs HaTypHbIX OOpa3LOB HM3ydaeMbIX
AJIEKTPOHHBIX TPUOOPOB, YUEOHOI0 000PYI0BAHUS U YUEOHBIX TOCOOUH.
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IIpuaoxenne 1

Y4eOHO-MeTOAUMYECKOE O0ecTIeyeHHe CAMOCTOSAITeIbHOM padoThl 00y4ar0IUXCs
KoHTposbHbIE BOIPOCHI IO UTOTAM OCBOSHUS IUCIUTUIMHEIL.
Paznen «TBepaorenbHas 3IEKTPOHUKA:

1. Yro o3HauaeT BeIpa)KEHUE «T'PATUEHT KOHLIEHTpALUK?

2. Yro Ha3bIBalOT TOKOM apeiida? Toxom nuddy3un?

3. B kakux enuHUIax u3mMepseTcs NpoBOIUMOCTh BelecTBa?

4. YeM 00ObsICHACTCS pa3uyKe B IPOBOJIUMOCTSIX IPOBOJHUKOB, IOITYIPOBOJHUKOB U
JIUBIEKTPUKOB?

5. Kakoii monynpoBoHUK Ha3bIBaIOT COOCTBEeHHBIM? KakoBa ero npoBouMoCcTh?

6. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY ITPOBOIUMOCTH XUMHUECKU YN CTHIX TEpPMaHUs U
KpEMHHUS.

7. Kak Biousietr Temreparypa KpucTajiia COOCTBEHHOTO MOJTYITPOBOIHUKA HA €ro
MPOBOJUMOCTD?

8. Uro Ha3BIBAIOT MPOIIECCOM PEKOMOMHALINN?

9. UYro HazwBaroT noHOpaMu? Aknentopamu? KakoBa ux pois ? Kak BiusieT BBeIecHHE TPUMECH
B COOCTBEHHBIH MOJIYIIPOBOJIHUK HA €0 IPOBOAUMOCTD.

10. Yto Ha3bpIBalOT OCHOBHBIMH U HEOCHOBHBIMU HOCUTEISIMHU? [IprMephl TAKOBBIX HOCHTENEH.
11. Kak noHuMarh BbIpa)KEHUE «THUII IPOBOJIUMOCTH IOJYIIPOBOIHUKAY, B YEM OTIIMYHE TUIIOB
IIPOBOAMMOCTH COOCTBEHHOI'O U IIPUMECHOTO MOIYIPOBOJIHUKOB?

12. Kakue HOCUTENH SBISAIOTCS OCHOBHBIMU IIPU BBEAECHUH JIOHOPHOM MM aKLENTOPHOM
npumeceit? [Touemy?

13. B deMm oTiiMuMe MEXaHU3MOB BIIUSHHS TEMIEpaTypbl Ha IPOBOJUMOCTb MOJYITPOBOHUKOB
U METaJIJIOB?

14. Yro Ha3wIBaIOT p-N-MIEpex0/10M, KaK oH oOpazyercs?

15. Yto Ha3bIBaIOT PaBHOBECHBIM COCTOSIHHEM p-N-Tiepexoaa

16. Yto 03HAUAIOT BBIPAXKEHUS «IPSIMOE CMEIIEHUE NTEPeX0/1ay, «00paTHOE CMEILEHHE
nepexona»? UeM oTIMYAIOTCS MapaMeTpbl epexoa Mpu YKa3aHHbIX CMEIEHUIX?

17. Yto o3HauaeT BelpakeHUE «1po0oii p-N-nepexoa»? I1o kakuM npu3HaKam Cyasir o
HACTYIUIEHUH 1Tpo0osi? Pu3nueckuil MEXaHu3M Mpo0osi U €ro pa3HOBUIHOCTH.

18. Hasnauenwue, yciioBHOE 0003HaU€HUE, KOHCTPYKLUS, (pr3nyecKuil mpuHIMI AeicTBus, BAX,
napaMeTpbl U MapKUPOBKU BBIIPSIMUTEIbHBIX THO/IOB.

19. Hasnauenwue, yciioBHOE 0003HaUe€HUE, KOHCTPYKLUS, (pr3nyecKuil mpuHIMI AeidcTBus, BAX,
napaMeTpbl ¥ MapKUPOBKU CTAOMIIUTPOHOB.

20. Ha3nauenwue, ycioBHOE 0003HaYeHHE, KOHCTPYKIIUS, (pU3nuecKuil npuHiun aevcteus, BAX,
napaMeTpbl ¥ MapKUPOBKU JUOJIOB

21. Ha3naueHue, yclI0BHOE 0003HaYeHHE, KOHCTPYKIIUS, (pU3nuecKuil mpuHuun aevcteus, BAX,
napaMmeTpsl 1 MapkupoBKU Auo0B [lloTTku

22. Ha3naueHnue, ycioBHOE 0003HaYeHNE, KOHCTPYKINA, pU3NUecKuil mpuHuun aeicreus, BAX,
napaMeTpbl 1 MapKUPOBKU OUIOJISIPHBIX TPAH3UCTOPOB.

23. Haznauenwue, ycioBHOE 0003HaYeHNE, KOHCTPYKIIUS, pU3HUECKUil mpuHIUN AerctBus, BAX,
napaMeTpbl 1 MapKUPOBKHU MOJIEBBIX TPAH3UCTOPOB C YIPABIISIIOIMIMM P-N MEPEXOIOM.

24. Ha3znauenue, ycIOBHOE 0003HaYeHNE, KOHCTPYKIUS, (pU3HUECKUil mpuHIun Aeicteus, BAX,
napaMeTpbl U MapKUPOBKH IMOJIEBBIX TPAH3UCTOPOB C U30JIMPOBAHHBIM 3aTBOPOM H
WHAYLIUPOBAHHBIM KaHAJIOM.

25. Haznauenwue, yciioBHOE 0003HaYeHNE, KOHCTPYKIWS, (PU3HUECKUi mpuHIH AericTBust, BAX,
napaMeTpsl 1 MApKUPOBKU JUHUCTOPOB.

26. Ha3nauenue, yciioBHOE 0003HaYeHNE, KOHCTPYKINS, (PH3HMUECKUI TPUHIUI AeicTBus, BAX,
napaMeTpsl ¥ MApKUPOBKU OJTHO- U IBYXONEPALMOHHBIX TPUHUCTOPOB.



27. Ha3nauenue, ycioBHOE 0003HaYeHUE, KOHCTPYKLIUS, pu3nueckuil npuHun aeiicreus, BAX,
napameTpsl 1 MApKUPOBKH CUMUCTOPOB.

28. OpHO- M IBYXIOIYNEpUoIHas (MOCTOBAST) CXEMBI BHITPSIMIICHHUS IEPEMEHHOTO 0IHO(a3HOTO
HaIpsKEHUS.

29. JluHaMU4YeCKUil pexXxuM paboThl OMIIONIIPHOTO TpaH3ucTopa B cxeme ¢ O3. Heobxoaumocthb
IPEBapUTEILHOIO CMELEHHUS SMUTTEPHOrO Nepexo/ia P YCUICHUU Pa3HOMOJISIPHOIO CUrHalla
U CIIOCOOBI €r0 (CMEIICHHUs) OpraHu3aIHu.

30. /IuHaMU4eCKUKH peskuM paboThI IOJIEBOTO TPAH3UCTOPA C YIPABJIAIOLIMM IIEPEX0JIOM B
cxeme ON. PexxuM aBTOMaTHUECKOTO CMEILIEHUSI.

Paznen «BakyymHas u razopaspsaasi 2J1eKTPOHUKA:

1. IlpuBeaute nmpuMepsl BAKYYMHBIX 3JIEKTPOHHBIX IPUOOPOB, KAKOBO UX Ha3HAUYEHUE U
yCI0BHOE 0003HaueHue?

2. Kak 3aBucuT K03 (HUIIMEHT BTOPUYHON SMUCCHH OT SHEPTUU TIEPBUYHBIX SJICKTPOHOB?

3. Ilepeuncnure Buabl pa3psioB B ra3ze U yKakuTe Ha 00JIACTH UX IPUMEHEHMsI WIH YCIOBUS

CYLIIECTBOBAHMSI.

4. Ha3znaueHue, KOHCTPYKIIMS, MPUHIMN JeicTBUs, BAX 1 mapameTpsl TpEXINEKTPOAHON

BaKyyMHOH JIaMITbI C KaTOJIOM IIPSIMOTO HaKaa.

5. C Kako# 1eNbI0 CO3/1aeTcs pa3psKeHNUEe BHYTPU KOPIIYCOB BaKYyMHBIX Ipu6opoB? Uto

IPOU30MAET MPU HAPYLUIEHUH BaKyyMa y IpuOopa ¢ OKCHIHBIM KaTo0oM?

6. Yro Ha3pIBalOT pabOTO BBIX0/A, B YEM €€ U3MEPSIOT, KAKOBAa METOAMKA €€ ONpeesCHUs U

KakoBa (IpUMEpHO) €€ BeJIMYMHA JUIsl pa3JIM4YHbIX BELIECTB?

7. Kakum o0pa3oM MOXKHO YIPaBJIsTh ONEPEYHBIM Pa3MEPOM 3JIEKTPOHHOI'O MOTOKA?

IIpuBenuTe npumMep peanu3anni.

8. dusnueckas CyIHOCTb aBTOIEKTPOHHONW AIMHUCCUH, IPUMEPHI IPUMEHEHUS.

9. B kakux npubopax HaOIIOAAETCS SIBIICHHNE BTOPUYHON SMUCCHH, B KAKUX U3 HUX OHA

IpeCcTaBisieT coO0M jKeTaeMoe SIBJICHHE, a B KAKUX — HEXKEeJIaTeNIbHOE.

10. m3myeckas CyIIHOCTb B3PBIBHOI SMUCCHH.

11. KoHCTpyKIus 1 MEXaHU3M CBEUEHHs IJIa3MEHHBIX SKPAHOB.

12. M300pa3uth rpaduik 3aBUCHIMOCTH aHOJHOTO TOKA BAKYYMHOTO JTHOJA C TEPMOKATOI0M

IIPSIMOTO HakKaja OT TEMIIEpaTyphl KaTOAA B JUANa30HE OT HYJIs JO HOMUHAJIBHOTO 3HAYEHHS €T0

TeMIEPaTypbl (B OTHOCUTENIBHBIX €UHUIIAX ).

13. dusnueckas cymHoOCTh POTOIIEKTPOHHOU IMUCCUH.

14. KoHcrpykuus, ycaoBHOE 0003HAUEHHUE U MPUHIUI AeUCTBUS HU(POBBIX ra30pa3psIHbIX

WUHIUKATOPOB.

15. ®wuznueckas CyuiHOCTbh BTOPUYHON AJIEKTPOHHOM 3MHCCUN?

16. MexaHu3M cBeUeHUs Ta3a npu «mietoleM paspsaae»? Ilpu kakux ycaoBUSX OH BO3HUKAET?

17. Yro Ha3pIBalOT «KpacHOU rpanuliein» Gotodddexra, kak OHa HAXOAUTCS?

18. HasoBure cylecTBYIOIIME B HACTOSIIEE BPEMS THITBI TEPMOKATOJIOB U JIaliTe UM

CPaBHUTEIbHYIO XapaKTEPUCTHUKY.

19. B uéM cOCTOMT NPUHLUITHAIBEHOE OTIMYHE CAMOCTOATEIBHOTO ra30BOr0 paspsijia oT

HECAMOCTOSITEIILHOIO?

20. Yro Ha3bIBaOT (ha30Boi (POKYCHPOBKOIL, Kak €€ MOIydaroT U ¢ KaKOi 11eIbl0 HCIOIb3YIOT?

21. ®dusudeckas CyIIHOCTh KaTOAOJIOMUHECIICHITIH, e€ TIPUMEHEHHE.

22. Ha3naueHue, KOHCTPYKLUS ¥ IPUHLUN JeHCcTBUS cuéTunka ['elirepa.

23. V3MeHUTCS M HANPSDKCHUS 3alIUpaHisl Y BAKYYMHOTO TPHO/A, ¥ IOYeMY, TIPH YMEHBIICHUH

paccTOsHUSA MEXy KaTOJJOM U CETKOM?

24. Tlpupoaa TeMHOBOTO TOKa (POTORIEMEHTA i METOAMKA €T0 n3MepeHus. Kak Biuser BennunHa

TEMHOBOT'0 TOKa Ha pa3pelaromyto CliocOOHOCTh (poToremeHTa?

25. VYpaBuenue Puuapacona-/Ipmmana.

26. YTo HaA3bIBAIOT «3JIEKTPOHHOM JIMH30M», IIe OHA IPUMEHSETCS U JUIS 4ero?

27. KoHCTpYyKIIMSI M1 MEXaHU3M CBEYCHUS IUIa3MEHHBIX YKpPaHOB?

28. Ou3nUecKuil MeXaHU3M JAYTOBOTO pa3psja U ero NpuMeHEHHeE.



29. Kak BnusieT HamnpsHKeHUE OTpaXkaTesst Ha peXXUM pabOThl OTPasKaTeIbHOTO KIMCTPOHA?
30. Hcmons3yemble B prOOpax MIa3MEHHOW HJICKTPOHUKH I'a3bl B HOPMAIBHOM COCTOSHHH
ABIISIOTCS M30iATOpamMu. Kakum 00pa3oM B HUX MOSIBIISIIOTCS. HOCUTEIH TOKa?

31. IlpuHUOMO OTKJIOHEHHMS JIy4da OT ocH npoxkekropa DJIT mocpencTBOM MarHUTHOTO TOJISL.
32. Uro Ha3BIBAIOT «3JIEKTPOHHBIM IIPOKEKTOPOMY, KAKOBA €r0 KOHCTPYKIIUS, Ha3HAYCHUE
3JIEMEHTOB ¥ 00J1aCTh MPUMEHEHUS?

33. CpaBHUTEIbHAS XapaKTEPUCTHKA BAKYYMHOTO U Ta30HAMOIHEHHOTO ()OTOIEMEHTOB.

34. ®usnyecknii MeXaHH3M UCKPOBOTO pa3psia.

35. SIBnsieTcs M U3ITyYeHHE KaTOOTIOMUHECHIEHTHOTO HHMKATOpa KOTEPEHTHBIM U ToYeMy?

Pa3/:[eJ1 «KBanTOBas 1 onTHYECKast OJICKTPOHHUKA:

1. BawusiHHE KOPIYCKYJISIPHO- BOJHOBOTO AyaJIi3Ma Ha CIIOCOObI OMMCAHUS 3JIEKTPOMAarHUTHOTO
U3ITyYEHUS ONTUYECKOTO Juana3oHa.

2. KoHcTpykuus 1 npuHIUT AeHCTBUS HOTOTHPUCTOPOB. OCHOBHBIE XapaKTEPUCTHKH U

napameTpsl

3. Duepreruueckue U POTOMETPUUECKHE XapaKTEPUCTUKU U3ITyYSHHS ONITHYECKOTO JHana3oHa.

4. CpaBHHUTeNbHAS XapaKTEPUCTHUKA CBETOJAMOA0B U MHKEKIIMOHHBIX JIa3epOB KaK HCTOUHHUKOB

U3ITy9CHUS

5. TloHsATHe MHBEPCHOI HACETIEHHOCTH B CBETE CTATUCTHKU bonbliMana. MexaHu3M U CIIOCOOBI

CO3JIaHUSI HTHBEPCHOM HACETICHHOCTH.

6. Hasnauenue, ycinoBHoe 0003HaueHUE, KOHCTPYKIIHS, TApaMETPhl U IPUHIIUI JCHCTBUS

¢doropesuctopos. [Ipumenenne GoTope3ucTopoB.

7. TlormomieHnue oNTUYECKOTO U3JIyueHUs BenlecTBOM. 3akoH byrepa-JlambGepra.

8. ObocHoBaHME HEOOXOAMMOCTH MCIIOIB30BaHMUS CBETOBBIX ITyYKOB JUIS MEpeaadn

uHpopmanuu.

9. ®wusnyeckue MPUHIHUIBI (YHKIIMOHUPOBAHUS BOJIOKOHHBIX CBETOBOJIOB.

10. [TonsTue Hakauku, 0OOCHOBAaHUE €€ HEOOXOAUMOCTH U CIIOCOOBI OCYIIECTBICHUS.

11. OcHoBHbIE XapaKTEPUCTUKU U TapaMeTpbl GoTope3ucTopoB. CrocoObl 3aIIUThI OT UX OTKAa3a.

12. CrnoHTaHHOE U BBIHYXJIEHHOE U3JIy4YeHUs. Y IIUPEHHUE CIIEKTPAIbHBIX JTUHHM, CBSI3AHHOE CO

CTIOHTaHHBIMH TIepexoaaMu. [IpuMepsl CIIOHTAaHHOTO U3ITyYCHHUS.

13. Hasnauenwue, ycinoBHOe 0003Hau€HHUE, IPUHIIUI ASHCTBUS, KOHCTPYKIINS U TapaMeTpbl

dboTonuonoB ¢ p-n-niepexoaom. [Ipumenenune GoToanoa0B.

14. TloHsATHe aKTUBHOMW Cpebl J1azepa, TpeOOBaHMsL, IPEAbIBIsSEMbIE K AKTUBHBIM CpelaM, TUIIbI

AKTUBHBIX CpE/I.

15. Hasnauenwue, ycinoBHOe 0003Hau€HHE, KOHCTPYKLUS, IPUHLUI ASHCTBUS U MTapaMeTphbl

cBETOANOMOB. [IpMeHeHe CBETOIMOIOB.

16. CpaBHuTeNbHAs XapaKTePUCTUKA (OTOPE3UCTOPOB, OCHOBAHHBIX HA SIBICHHUSX COOCTBEHHON

U IIpUMecHOM npoBogumocTeil. OCOOEHHOCTH 3KCIUTyaTaluu (POTOPE3UCTOPOB C TPUMECHBIM

TUIIOM IPOBOJUMOCTH.

17. CsaoiicTBa na3epHbIX MydkoB. [lapameTpsl 1a3epHOro U3mydeHus.

18. Pacummudpyiite noHsATHE «OAHOMOJOBBINY J1azep. SABIsAETCS M TAKOBBIM MHXKEKIIMOHHBIN

naszep u nmouemy? 3aueM BOOOIIe HYKEH OJTHOMOIOBBIN pexxuM? SIBIISIETCSI I OJHOMOIOBOE

U3JIy4eHUE KOTePEHTHBIM, U KAKUMH CBOICTBaMU 00J1a1aeT KOTEpPEHTHOE U3ITyueHHe?

19. Hasnauenwe, ycioBHOE 0003HauCHHE, TPUHIIHIT ACHCTBUS, KOHCTPYKIIHS U TTAPAMETPhI

doToaronoB ¢ p-i-n cTpykrypoit. CpaBHeHHE ¢ HOTOANOAMYU P-N CTPYKTYPBHI.

20. JlaBuHHBIC ()OTOAMOBI: 00TACTH PUMEHEHUS, CPABHUTENbHAS XapaKTEPUCTUKA (C p-Nn |

p-i-n poToaroaMK), OCOOCHHOCTH 3KCILTyaTaIlHH.

21. AMIUMTYIHO-MMITYJIECHASI MOJTYJISIIIUSI CBETOBOTO ITyYKa WHKEKIIMOHHBIX J1a3epoB. CxeMHast

peanu3alys ycTpoicTBa MOYJISATOPA.

22. Haznauenwue, ycioBHOE 0003HaUEHUE, KOHCTPYKIIUS, IIPUHIIATI IEHCTBHS, XapaKTEPUCTUKH U

napamMeTpbl OUIOJIAPHBIX (POTOTPAH3HCTOPOB.

23. Ob6ocHOBaHUE HEOOXOAMMOCTH MCIIOIb30BaHMS CBETOBBIX ITyYKOB JUIS MEepeadn

uHpopmanuu. Puznyeckre NPUHIHIBI (PYHKIIMOHUPOBAHHS BOJIOKOHHBIX CBETOBO/IOB.



24. Ha3nauenue, ycJIOBHOE 0003HAaUYEHUE, IPUHLUN ACHCTBUS, KOHCTPYKIUS U TapaMeTphl
(OTOIMHUCTOPOB..

25. KoHCTpYyKIIMU OJJHOMOJIOBBIX 1 MHOTOMOJIOBBIX BOJTHOBOJIOB, OCOOCHHOCTH IIPUMEHEHUSI.
26. UeM 0OBSICHSIETCS TO OOCTOSITEIILCTBO, YTO MPHU paboTe GOTOIMOAA B THOTHOM PEIKUME
(OTOTOK MPAaKTUYECKU HE U3MEHSETCA B IIMPOKOM JIMAa30HE COMPOTHUBICHUN HArpy3KU (CM.
pe3yibTaThl 1a00paTOPHOM paboThl), U HAUMHAET YMEHBIIATHCS TOJIBKO IPU JTOCTUKEHUH €10
OTIpeNIeIEHHOTO 3HaYeHus1. B To e Bpems npu paboTe B TaIbBaHUYECKOM PEKHME POCT
COIIPOTHUBJIEHUS Harpy3KHU BbI3bIBAET 3aKOHOMEPHOE YMEHbILIEHHE (POTOTOKA.

27. Kakumu (akropamu 00BSCHSIETCS HHEPIIMOHHOCTH oTope3rcTopa?

28. Ha3nauenue, ycao0BHOE 0003HAaUE€HUE, KOHCTPYKLIMS U MPUHLIUI AEHCTBHS TOJIEBBIX
¢dororpan3ucTopoB. OCHOBHBIE XapaKTEPUCTHKH U TTApaMeTPhl (POTOTPAH3UCTOPOB.

29. dusnyeckas CyIIHOCTb 3aTyXaHUs U MCKa)KEHUS CUTHAJIa, IEPEaBaeMoro 1o ONTHYECKOMY
kabemto. [TapameTpbl onTHUECKUX Kabemnel, XapaKTepu3yIOIuX yKa3aHHbIC SBICHHS.

30. M3BecTHO, 4TO B IPUBOJE KOMITAKT-AUCKA HCIIOJIb3YETCS MCTOUHUK ONTUYECKOTIO U3JTyUSHMSL.
MoskeT 11 UM ObITh MUKPOMUHHATIOPHAS JIaMIIa HaKauBaHus Wik cBetoauoxa? [louemy? Kakoii
U3 apaMeTPOB U3JIYUYECHHUs ONpeesIAeT TUIl €ro UCTOYHUKA?

31. Kakwue mporecchl MpoucxomsiT B KpucTauie (OTOANOA C P-N IIEPEXOIOM B PEIKUME
XOJIOCTOTO X0/1a IIPU 00JIy4YEeHUH CBETOM?

32. KoHCTpyKuMs ¥ MPUHIIMIT ASHCTBHS TBEPIOTEIBHBIX (PyOHMHOBBIX) Ja3epOB.

33. Ontponsl. HazHaueHne oNTpOHOB, WX Pa3HOBUIHOCTH M CPaBHUTEIbHAS XapaKTEPUCTUKA.
YcioBHOE 0003HAaYECHNE U TTapaMETPhl THPUCTOPHBIX ONTPOHOB.

34. Kakue MexaHu3Mbl IOTJIOIIEHHS CBETA UCIIOJIB3YIOTCA B (hoTopesucTopax? Jlaiite um
CPaBHUTEIBHYIO XapaKTEPUCTHKY.

35. [TapameTpsl HOTOPE3UCTOPOB € yKa3aHUEM UX PA3MEPHOCTH U METOAUKHU OIPEIeIEeHUs.

36. B dem oTnmyme mapameTpoB GOTOPE3UCTOPOB, U3TOTOBJICHHBIX U3 COOCTBEHHOTO U
HIPHUMECHOT0 MOJTYIPOBOJHUKOB?

37. KakoBa npuuuHa BBICOKOW HHEPIIMOHHOCTH (HOTOPE3UCTOPOB?

38. B kakoMm ciydae GoTope3ncTopbl HEOOXOAUMO OXJIAXAATh?

39. Kak onpenenuTs 9yBCTBUTEIBHOCTE oTOpe3ncTopa?

40. U3o6pa3ute cxeMy BKIIOYeHUS (poTOpe3ncTopa kak GpoTonpuéMHUKA.

41. Yewm xpuctain ¢oTOIMOAA OTIANYAETCS OT KpucTauia oropesucropa?

42. Kakwue mporecchl IpOUCXoIAT B KpucTajuie (PoToano1a npu oosrydyeHun?

43. UYrto Ha3BIBAIOT «KPACHOW IpaHHIIel BHYTpeHHETO PoToddderTay, Kak e€ onpenesroT?

44. KakoB MexaHu3M BO3HUKHOBeHHS (oToDAC?

45. Kakoi pexum padoTsl poTonnoaa odaaaaer 60blIel 4YyBCTBUTEIBHOCTHIO U TToUeMYy?

46. Kak BrnusieT pexxuM paboTsl poTo M0 1a Ha ero ObIcTpoieiicTBre?

47. IlapameTpsl poToAMOA C YKA3aHUEM MX Pa3MEPHOCTH U METOJIUKH ONPEIEIICHNUS.

48. paBHMTENbHAs XapaKTepUCTUKa (oTope3nucTopa u poronnoa. UeM oObSICHAETCS pa3nuyue
UX IapameTpoB?

49. Kakoit u3 pOTONPHEMHUKOB MOXKET paboTaTh 6€3 MCTOUYHUKA MUTAHUS U TToYeMy?

50. Cxemsbl ycuiieHUs cUTHaIa (pOTONPHUEMHHUKOB.

51. Ilo xakum npuuuHaMm (GOTONPUEMHUKHI MOTYT BBIWTH U3 CTPOS?

52. BaemHu#i BUA (OTOMPHUEMHHUKOB MOXET OBITh COBEPIIIEHHO 0MHAKOB. Kak ¢ moMomsio
MYJIbTHUMETPA ONPEASIUTh BU (POTONPUEMHUKA U ONPEICTUTh — IJie Kakoi BbIBOJ (hoToAn01a?
53. KakoBo mpakTHYecKoe MCII0JIb30BaHNE OJTHOPOTHBIX TPHUMECHBIX MTOTYITPOBOTHUKOB?

54. Ecnu goTope3ucTop uMeeT B KauecTBe (POTOUYBCTBUTEIHHOIO 3JIEMEHTA IUIEHKY XUMHUECKU
YHCTOTO KPEMHHSI, TO KAKOBO MUHIUMAJIbHOE 3HAUCHHUE YHEPTUN KBAHTA CBETA, BHI3BIBAIOIIETO
U3MEHEeHHE POBOJUMOCTH (hoTope3nucTopa (MeToauKa pacyera)?



[Tpunoxenue 2

7. OneHoYHbBbIE CPeACTBA [IVIsl NPOBEAEHUS NMPOMEKYTOUYHOM aTTeCTAIlUN:

[TpomMexyTouHas aTTecTalys UMEET 1IN0 ONPEIENIUTh CTENEeHb JOCTHKEHHS 3aIUIaHUPOBAHHBIX PE3YyIbTATOB 00YUYEHHUS MO TUCIHUILIMHE (MOIYIIIO)
3a ONpeeNeHHbI nepuosl oOydeHus (CeMecTp) U MOXKET MPOBOIUTHCS B GopMme 3adera, 3ayeTa ¢ OLEHKOM, 9K3aMeHa, 3allUThl KypCOBOTrO IMpPOEKTa

(paboThI).

a) [lnanupyemble pe3yibTaThbl 00y4eHHS U OLIEHOYHbIE CPEACTBA Il IPOBeAeHHUs] IPOMEKYTOYHON aTTeCTAIlUM:

Koa nnaukaropa

I/IH,Z[I/IKEITOp JOCTHXKCHUA KOMIICTCHIIMN

OlLieHOYHBIC CPE/ICTBA

[1K-1 Criocoben pa3pabaTeiBaTh CTPYKTYpHBIE M (DYHKITHOHAIBHBIE CXEMBI JJIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, IPUHIUITHAIBHBIX CXEM YCTPOUCTB €

HCIOJIb30BAHUEM CPEJICTB KOMITBIOTEPHOTO MTPOEKTUPOBAHHUS, IPOBEICHUEM IPOEKTHBIX PACUETOB U TEXHUKO-IKOHOMUYECKUM 00OCHOBAHUEM
MPUHUMAEMBbIX pPeLIeHUH

IK-1.1

ACKU3HBIN
BKJTFOUAIOIIUI: BEIOOP CTPYKTYPHOU CXEMBI
JJIEKTPOHHOI'O YCTPOWCTBA WIJIM CHUCTEMBI
IyTeM COTIOCTaBIICHUS Pa3IMYHbIX

PazpabarsiBaeT HPOEKT,

BApUAHTOB M WX OIEHKHA C TOYKH 3PCHUS
TEXHUUECKHUX 51 SKOHOMHUYECKUX
TpeOOBaHUI; paccUMTHIBACT BCE
HEOOXOIUMBIC TIOKa3aTeld CTPYKTYPHOU
CXEMBI JJIEKTPOHHOTO YyCTPOWCTBA HIIU
CHCTEMBI, B TOM UYHCIE IIOKa3aTEH
BbIOMpaeT W OOOCHOBBLIBAET

CXCMbI BCIIOMOTI'aTCIIbHBIX YCTp01>'ICTB

KadeCTBa,

BOHpOCLI JJIg TIOATOTOBKH K 3K3aMCHY.

1. Hapucyiite kauectBeHHO B BAX KpeMHHEBOr0 BBHIIPSIMUTENBHOTO AUO/A.

Cuuras npubop MaJIOMOITHBIM, YKOKUTE TPUOIM3UTEIHHBIC 3HAYCHHS TOKOB U
HampsbkeHui Ha ocsax rpaduka. [Tokaxkute Ha BAX y4acTku U3BECTHBIX PEKUMOB
paboTHl M1 OCHOBHBIE CITPABOYHBIE TTAPAMETPHI.

Hapucyiite kauectBeHHO BuJ BAX repmaHueBoro BbIIPSIMUTEIBLHOTO JUO/IA.
Cuuras npubOp MaJTOMOITHBIM, YKOKUTE MPUOITH3UTEIBHBIC 3HAYCHHUS TOKOB 1
HampsbkeHui Ha ocsax rpaduka. [Tokaxkute Ha BAX y4acTku U3BECTHBIX PEKUMOB
paboTHl M1 OCHOBHBIE CITPABOYHBIE TTAPAMETPHI.

Hapucyiite kauectBenHo Buja BAX crabunuTpoHa ¢ TaBUHHBIM 1podoeM. Cuuntas
MPUOOP MAJTOMOITHBIM, YKOKHUTE MPUOTH3UTEIHHBIC 3HAYCHHS TOKOB 1
HanpsbkeHui Ha ocsix rpaduka. [Tokaxkute Ha BAX y4acTku U3BECTHBIX PEKUMOB
paboTHl M1 OCHOBHBIE CITPABOYHBIE TTAPAMETPHI.

4. Hapucyiite kauecTBeHHO BU BAX cTaOMINTPOHA C TYHHEIHHBIM IPOOOEM.




Koa nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

10.

Cumnras mpubOp MaTOMOIIHBIM, YKOKUTE MPUOIU3UTEIbHbBIC 3HAYCHNUS TOKOB U
HanpsbKkeHud Ha ocsx rpaduka. [Tokaxkure Ha BAX y4acTKu H3BECTHBIX PEKUMOB
paboThl U OCHOBHBIE CIIPABOYHBIE ITAPAMETPBHI.

Hapucyiite kauectBenHo Bu BAX tupucropa. Cuutast mpuOop MaJOMOILHBIM,
yKaKUTE MPUOIM3UTEIbHbBIC 3HAYCHNS TOKOB U HAIIPSDKEHH Ha OCSX rpaduka.
[Tokaxxute Ha BAX y4acTKu U3BECTHBIX PEKHMMOB paObOThl 1 OCHOBHBIE
CIPaBOYHbIE ITAPAMETPBHI.

Hapucyiite kauectBenHo BuJl BAX nunucropa. Cuutast mpruOop MaJOMOILHBIM,
YKaKUTE MPUOIU3UTEIbHBIC 3HAYCHUS TOKOB M HANIPSDKEHHI Ha OCSIX TpaduKa.
[Toxaxxute Ha BAX y4acTKu U3BECTHBIX PEXHMOB paOOThl 1 OCHOBHBIE
CIIPaBOYHbIE TAPAMETPBHI.

Hapucyiite kauectBenHo BuJi BAX cumucropa. Cuuras npudbop MaJOMOIIHBIM,
YKaXHUTE MPUOIN3UTEIbHbIEC 3HAUEHHsI TOKOB M HAINIPSKEHUH Ha 0caX Tpaduka.
IToxaxxute Ha BAX y4acTKu U3BECTHBIX PEKHMMOB paObOTHI 1 OCHOBHBIE
CIPaBOYHbIE TAPAMETPBHI.

Hapucyiite kauecTBeHHO BHJI ceMelcTB BAX GunonspHoro TpaHsucropa B cxeme
BKJIIOUEHUS ¢ obmien 6a3o0ii. Cunras npubop MaJOMOIIHBIM, YKaKUTE
NpUOIN3UTENNbHBIE 3HAYEHUS TOKOB M HaNpsDKeHUH Ha ocax rpadukos. [Tokaxure
Ha BAX o0iacTtu n3BECTHBIX PEKUMOB PabOThl U OCHOBHBIE CIIPABOYHbBIE
apaMmeTpBhl.

Hapucyiite kauecTBeHHO BUJ cemeiicTB BAX OuMonssipHOTO TpaH3UCTOpA B CXEME
BKJIFOYEHHUS ¢ 001UM dSMUTTEepoM. CunTasi mpruOop MaJOMOIIHBIM, YKAKUTE
NpUOIN3UTENbHbIE 3HAYEHNS TOKOB M HaIlPsDKEHUN Ha ocsx rpadgukoB. [Tokaxkure
Ha BAX 001actu M3BECTHBIX PEXUMOB paOOThI U OCHOBHBIE CIIPAaBOYHBIE
rapamMeTpsl.

Hapucyiite kauecTBeHHO BUA ceMeiicTB BAX noneBoro TpaH3ucropa c
YIPaBISIOUIUM P-N-3aTBOPOM B CXEME BKJIFOUEHHUS ¢ 00IIMM UCcTOKOM. CunTas
npuOOp MAJIOMOIIHBIM, YKQXKHUTE MPUOTU3UTENbHbIC 3HAUSCHHS TOKOB U
HanpspKkeHud Ha ocsix rpadukoB. [Tokaxkure Ha BAX 001acTi M3BECTHBIX
PEKUMOB pabOTHI U OCHOBHBIE CITPABOYHBIEC TAPAMETPHI.




Koa nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

11.

12.

13.

14.

15.

16.

17.

18.

Hapucyiite kauectBenHo Buj cemeiictB BAX nonesoro M/III Tpan3ucropa co
BCTPOEHHBIM KaHAJIOM B CXEM€ BKIIIOUEHHUs ¢ 001uM uctokoM. Cuntas npudop
MaJIOMOILHBIM, YKQXUTE NPUOJIN3UTEIbHbIE 3HAUCHHSI TOKOB U HANPSKEHUH Ha
ocsx rpadukos. [Tokaxure Ha BAX 0651acTH N3BECTHBIX PEKUMOB pabOThI U
OCHOBHBI€E CIIPaBOYHBIE [TAPAMETPBHI.

Hapucyiite kauectBenHo Buj cemeiicts BAX nonesoro M/III Tpan3ucropa c
MHIYLUHUPOBAHHBIM KaHAJIOM B CX€ME BKJIIOYEHUS C 00IKUM UCTOKOM. Cunrast
puOOp MAJIOMOIIHBIM, YKQXKUTE MPUOIU3UTEIbHbIC 3HAUCHHUS TOKOB U
HanpspkeHni Ha ocsix rpadukos. [TokaxuTte Ha BAX 00macTi H3BECTHBIX
PEKUMOB pabOThI U OCHOBHBIE CIIPABOYHBIE TAPAMETPHI.

[IpuBenute ycinoBHOE rpaduueckoe 0003HaUCHUE BHIPSMUTEIHHOTO AUO0/IA B
coorBercTBuM ¢ ['OCT, noanuimTe HaMMEHOBAaHUE BBIBOJIOB, YKAXKHUTE
MOJIIPHOCTD BKJIFOUEHUS U JIEHCTBUTENIbHbIE HAIIPABJICHNS TOKOB M HAIIPSDKEHUN B
OTKPBITOM COCTOSTHUH.

[IpuBenute ycinoBHoe rpaduyeckoe 0003HaU€HUE CTAOMIINTPOHA B COOTBETCTBHH C
I'OCT, nognummTe HAUMEHOBAHUE BBIBOJOB, YKAXKHUTE MOJIIPHOCTD BKJIIOUEHUS U
JeICTBUTENbHBIE HAIIPABJICHUSI TOKOB U HAIPSKEHUH B peKUME CTaOMIIN3ALINH.
IIpuBenute yciaoBHoe rpaduueckoe 0003HaueHHE CTaOUCTOPa B COOTBETCTBUU C
I'OCT, noanummuTe HaMMEHOBaHKE BBIBOJOB M YKAXKHUTE MOJISIPHOCTH BKIIIOUEHUS B
peKUME CTAaOUITH3ALHH.

[IpuBeaute ycnoBHoe rpaduyeckoe 0003HaYEHHE TUPUCTOPA C YIIPABICHUEM 10
karoay B coorBeTcTBUM ¢ ' OCT, noanuimTe HaMMEHOBaHHUE BBIBO/IOB, YKa)KUTE
MOJIAPHOCTD BKJIFOUEHUS U JIEHCTBUTENIbHBIE HAIIPABJICHNS TOKOB M HaIlPSDKEHUHN B
OTKPBITOM COCTOSTHUH.

[IpuBenute ycnoBHOe rpaduyeckoe 0003HaYEHHE TUPUCTOPA C YIIPABICHUEM 10
aHony B coorBercTBuu ¢ 'OCT, noanuimmre HaMMEHOBAaHUE BBIBOJOB, YKaXKHUTE
MOJIAPHOCTD BKJIFOUEHUS U JIEHCTBUTENIbHbIE HAIIPABJICHNUS TOKOB M HaIIPSDKEHUN B
OTKPBITOM COCTOSTHUH.

[IpuBenure crocoO BKIHOUEHHs OUIOISPHOTO TPAH3UCTOPA P N P TUIIA B CXEMY
yCUJIMTENS ¢ 001Iel 023011, yKaKuTe MOJIIPHOCTH U IHCTBUTEIbHbIC




Koa nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

19.

20.

21.

22.

23.

24,

HaIpaBJICHUS TOKOB M HANPSHKCHUH B AKTUBHOM peKUMeE. Y CIIOBHOE rpaduiyeckoe
0003HaUYeHHE TPaH3UCTOPA NOKHO cooTBeTcTBOBaTH [[OCT.

[IpuBeaute crocod BKIIOUEHUS OUIOISPHOIO TPAH3UCTOPA N P N TUIIA B CXEMY
ycunuTens ¢ o0ieit 6a3oi, ykaKuTe MOSIPHOCTH U ACHCTBUTEIbHBIC
HaIpaBJICHUS TOKOB M HAPSHKCHUH B aKTHBHOM pPeKUMeE. Y CIIOBHOE rpadudyeckoe
0003HaYeHHE TPAH3UCTOPa AOJKHO cooTBeTcTBOBAaTH 'OCT.

[IpuBeauTe crocod BKIIOUEHHUS [TOJIEBOIO TPAH3UCTOPA € YIPABIISIIOIIMM P N
3aTBOPOM M KaHAJIOM N TUIA B CXEMY YCHIIUTENS ¢ OOLIUM HCTOKOM, YKaXKUTE
MOJIAPHOCTHU U JIEUCTBUTENIbHBIE HAIIPABJICHUSI TOKOB M HAINIPSKEHUN B aKTHBHOM
pexxume. YciioBHoe rpadguueckoe 0003HaYeHUE TPAH3UCTOPA JOKHO
cootBercTBoBaTh ['OCT.

[IpuBenuTe crioco0 BKIIOUEHHS MOJIEBOTO TPAH3UCTOPA C YIPABISAIOLIMM P N
3aTBOPOM M KaHAJIOM P TUIIA B CXEMY YCHJIUTENSI C OOLIUM UCTOKOM, YKaKUTE
MIOJIAPHOCTHU U JIEHCTBUTENILHBIE HANIPABJICHUs TOKOB M HANIPSDKEHUH B aKTHBHOM
pexume. YciioBHOE rpadrueckoe 0003HaU€HUE TPaH3UCTOPa TOJIAKHO
cootBercTBoBaTh ['OCT.

[Ipuseaure cnoco6 BriroueHus noyuesoro MJII1 Tpansucropa co BCTpOEHHBIM
KaHaJIOM N THUIIA B CXEMY YCHJIUTEIS C OOLIUM HCTOKOM, YKKUTE MOJIIPHOCTH U
NeHCTBUTENbHBIE HAIIPABJICHUS TOKOB U HAIIPSDKEHUH B pexXUMe 00eTHEHUSI.
YcnoBHoe rpaduyeckoe 0603HaYCHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

[Ipusenure cocoO BkiIroueHus nosuesoro MIII TpanzucTopa co BCTPOSHHBIM
KaHAaJIOM P THUIIA B CXEMY YCHUJIMTENS C OOIIUM HCTOKOM, YKa)KUTE MOJIIPHOCTH U
JIeiCTBUTENbHBIC HAIIPABJICHHS TOKOB U HAIIPSDKEHHUH B pexkuMe 00eHEeHus!.
VYcnoBHoe rpaduyeckoe 0003HaUCHNUE TPAH3UCTOPA TOJKHO COOTBETCTBOBATh
I'OCT.

[IpuBeaute cnoco6 BxitoueHus nosuesoro M/ Tpansucropa co BCTpOEHHBIM
KaHaJIOM N TUIIA B CXEMY YCHJIUTEIIS C OOLIUM HCTOKOM, YKKUTE MOJIIPHOCTH U
NeCTBUTENbHBIE HAIIPABIICHUS TOKOB U HAIIPSDKEHUH B peKUMeE 00OTralleHUs.
YcnoBHoe rpaduyeckoe 0003HaYCHUE TPAH3UCTOPA JOJDKHO COOTBETCTBOBATH
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25.

26.

217.

I'OCT.

[IpuBenute crioco6 BkimrovYeHus mosieBoro M/II1 Tpan3zucropa co BCTpOCHHBIM
KaHAJIOM P THIIA B CXEMY YCHJIUTEIIS C OOIINM HCTOKOM, YKKUTE TOJISIPHOCTH U
JeCTBUTENbHBIE HAITPABICHUS TOKOB U HANIPSDKEHUH B peKUME 00OTallleHus.
YcnoBHOeE rpadgudeckoe 0003HAYCHHUE TPAH3UCTOPA JOHKHO COOTBETCTBOBATH
I'OCT.

[IpuBeaute cnoco® BkitoueHus nonesoro MJIII Tpan3ucropa ¢ MHAYIUPOBAHHBIM
KaHaJIOM N THUIIA B CXEMY YCHUJIUTENs C OOIIUM HCTOKOM, YKaKUTE MOJISIPHOCTH U
JCHCTBUTENLHBIC HAITPABICHUS TOKOB U HANIPSDKEHUHN B aKTUBHOM PEXKHUME.
YcnoBHoe rpadguueckoe 0003HAUEHHUE TPAH3UCTOPA JOHKHO COOTBETCTBOBATH
I'OCT.

[TpuBeaute cnocod BkmtoueHus nonesoro M/II1 Tpan3ucropa ¢ MHAYIIUPOBAHHBIM
KaHAJIOM p THIIA B CXEMY YCHIIUTEIIS C OOIUM HCTOKOM, YKQXKHTE TIOJSIPHOCTH H
NeHCTBUTENbHBIC HAMTPABICHHUS TOKOB U HANIPSKEHUN B aKTUBHOM PEXUME.
VYcnoBHoe rpaduyeckoe 0003HaUCHHUE TPAH3UCTOPA JIOJKHO COOTBETCTBOBATh
I'OCT.

I1K-1.2

[TpousBoaut TEXHUKO-3KOHOMHYECKOE
00OCHOBAaHHE TMPHUHATOrO  pEUIeHHUs C
pacueTamMu ceOEeCTOMMOCTH YCTpPOWCTBA U
CTOMMOCTH €T0 IKCIUTyaTalllH; CPaBHUBACT
C aHaJloraMm II0 TEXHHKO-3KOHOMHNYECCKUM
XapaKTepUCTHKaM

BOHpOCLI JJIg TIOATOTOBKH K 3K3aMCHY.

1.

30HHas TEOpHs, BUJ SHEPreTUUECKOM harpaMMbl H30JMPOBAHHOTO aToMa U
IpyNIBI aTOMOB. PackpbITh CBSA3b 30HOI TEOPUU CO CIIEKTPOCKONHUEN MAaTEPUATIOB:
aTOMHbIE JTUHEYaThie, MOJIEKYJISIPHBIE [T0JIOCOBbIE, HETIPEPHIBHBIE (CIUIOIIHbIE)
CIEKTPBI U3IYyUEHHSI U MTOTJIOLIEHUS.

DNeKTPONPOBOAHOCT TBEPBIX TEJ U €€ CBA3b C SHEPreTUUECKUMHU JuarpaMmmMamu
JUISL METAJIJIOB, TTOJIYIIPOBOAHUKOB U JUAJIEKTPUKOB. [lepeuncinTs OCHOBHBIE
MaTepuasbl, UMEIOIINE IIMPOKOE MPUMEHEHHE B SJIEKTPOHUKE.

CoOcTBeHHbIe MONynpoBoAHUKH. [10oKka3aTek npolecc reHepau HocuTeNei
3apsijia Ha YHEPreTHUECKON Juarpamme, pacKpbiTh GakTOpbl, OKa3bIBAIOIINE HAa HEe
BIMsIHUE. PexoMOMHAIIMS U TepMOIMHAMUYECKOE paBHOBecHe. Buibl Hocurenei
3apsiia B COOCTBEHHBIX MOJIYIIPOBOJAHUKAX U UX KOHLIEHTPALUU. AHAIN3
MeXaHU3Ma MepeIBUKEHUs CBOOOTHOTO OJOKHUTEIBHOTO 3apsiaa B
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©

10.

11.

12.

MOJTYITPOBOTHUKE HA TUIOCKOCTHOW MOJIENN KPUCTAIUTMYECKON PEIIETKH.
IIpumMecHble MONYNIPOBOAHUKY N TUIIA. AHAIN3 (POPMUPOBAHMS
MPEUMYIIECTBEHHON ABIPOYHON AJIEKTPOIPOBOTHOCTH C IPUMEHEHUEM
IUIOCKOCTHOW MOJIENIN KPUCTAJUITMYECKON PELIETKHU U SHEPreTUYECKON AuarpaMMbl
oJIynpoBoiHUKa. O003HauUeHUs! KOHIIEHTPALUil: IpuMeceil, OCHOBHBIX U
HEOCHOBHBIX HOCUTENEH, COOCTBEHHBIX HOocUTeNeH. COOTHOIIEHUS 3TUX
KOHIEHTpPALUM.

IIpumMecHble MONTYNIPOBOAHUKH P TUIA. AHAIN3 (OPMHUPOBAHUS
MPEUMYIIECTBEHHOW ABIPOYHON AIIEKTPOIPOBOTHOCTH C IPUMEHEHUEM
IUIOCKOCTHOW MOJIENIN KPUCTAJUTMYECKON PELIETKU U SHEPreTUYECKON AuarpaMMbl
oJIynpoBoiHUKA. OO03HAYEHUS! KOHLIEHTPAIUii: IPUMECE, OCHOBHBIX U
HEOCHOBHBIX HOCUTeNEH, COOCTBEHHBIX HOocUTeae. COOTHOIIEHUS 3TUX
KOHIEHTPALUA.

Knaccudukanus Hocutenen 3apsia B MOJIyNIPOBOAHUKAX: TOABHKHBIE -
HETIOJIBMKHBIE, TIOJIOKUTENBHBIC - OTPUIATEIbHBIE, OCHOBHBIE - HEOCHOBHBIE -
cobctBeHHble. O003HaUEHNE KOHIIEHTPALMHU Ka)K0r0 BUAa HOCUTEIEH.
I'eneparusi, pekOMOMHANNS ¥ TEPMOJAMHAMHYECKOE PaBHOBECHE. PacKphITh CBS3b
KOHIIEHTPALMU HOCUTENEH 3apsijia ¢ paboyuM JUarna3oHoOM TeMIIepaTyp
MOJTYTTPOBOTHUKOBBIX MaTEPHAIIOB.

HpeiipoBoe u qudPy3noHHOE IBMKEHUE HOCUTENEH 3aps/ia B OJIYIIPOBOIHUKAX.
[Ipouecc o6pa3oBanust 0ObEMHOTO 3apsijia p N Mepexoa Npu OTCYTCTBUU
BHEIIIHET 0 3JIEKTPUYECKOTO MOJIS.

AHanm3 paBHOBECHOTO COCTOSTHHSI P N TIEPEX0/1a: pacrpeie]IeHne paBHOBECHBIX
KOHIIGHTpALMi HOCUTENEH 3apsijia B CTPYKType Mepexo/ia, MOTeHIuaIbHas
IrarpaMma, MOTeHIIMATBHBIN Oapbep, MupuHa 00eTHEHHOW 30HbI, CPABHUTEIIbHAS
3JIEKTPOIIPOBOIHOCTH 00J1aCTH 00BEMHOTO 3apsia U HEUTpaJIbHBIX 001acTei.
AHaImM3 COCTOSIHUS P N TIEpeXoa MPH MPSIMOM CMEIIEHUH: BIUSHUE HAPSHKCHUS
BHEIIIHEr0 HCTOUYHUKA Ha BEIMYMHY IMOTEHLUAIBHOTO Oapbepa U IUPUHY 001acTH
00BEMHBIX 3apsAJ0B, BEJIMYMHA IPSIMOr0 TOKa U COCTOSHUE MEePEX0/1a.

AHalu3 COCTOSTHYSI p N IEpeX01a MPH 0OPaTHOM CMEIIEHUH: BIUSIHUE HAPSHKEHUS
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20.

21.

BHEIIIHEr0 HCTOYHUKA Ha BEIMYMHY MOTCHIUAIBHOTO Oapbepa U IUpPUHY 001acTH
00BEMHBIX 3apsAJ10B, BEJIMYMHA 0OPATHOIO TOKA U COCTOSTHHE IEpexo/a.
NneanumszupoBannas BAX nuoza, TENaoBoi TOK ¥ TEIIOBOM moTeHnai. PeanpHas
BAX nuona, XapakTepHbIE Y4aCTKH PEXUMOB U COCTOSIHUM 110a.

EmxocTtHBIE cBOHCTBaA p n mepexona. baprepHas u quddy3noHHAS EMKOCTB,
BOJIbT-(papajiHble XapaKTepUCTUKU. Bapukarsl.

Buast mpobost p n mepexona, 00paTUMOCTb, MEXaHU3MBI, ydacTKu BAX
CTaOMIINTPOHOB A5 Kaxkoro Tuna npodost, TKH u cBoiicTBo camopasorpesa.
Jwnon HIOTTKM M KOHTAKT METAJLI-ITOIYNPOBOIHUK. Brinmpsmuistomme u
HEBBIIPAMIIAIOIINE KOHTAKTHI.

bunonspHble TpaH3UCTOPBI: ONPEIEIIEHNE, CBOWCTBA, YCIOBHbIE IpaduiecKue
o6o3HaueHus. CTpyKTypa U NPUHIMI ASHCTBUS TPAH3UCTOPA BKIFOUEHHOTO 110
cxeMme ¢ ob1iel 6a30il, MOTOKU HOCUTENEH 3apsizia, 1eHCTBUTENbHbBIE HAPABICHUS
TOKOB W HaIlpsSDKEHUH B aKTUBHOM pexume. KoanuecTBeHHas OLleHKa CBOMCTB
YIpaBJIeHUS U KOHCTPYKTUBHBIE OCOOEHHOCTH M3TOTOBJIEHUS OUITOISPHBIX
TPaH3UCTOPOB.

Crioco6 BKITIOUEHHUS OUTIOJISIPHOTO TPAH3UCTOPA MO CXeMe ¢ o0IIeit 6a30ii,
MIOJIAPHOCTHU U IEHCTBUTENILHBIE HANIPABJICHUsI TOKOB M HANIPSDKEHUH B aKTHBHOM
pexume. CemelictBo BAX 6unonsipHoro tpansucropa B cxeMe BkitoueHus ¢ Ob,
MPUHIUI YIIPaBIeHUS U KO3PPHUIUEHT Nepeadn, peKUMbI pabOThI TpPaH3UCTOpa U
ux obnactu Ha BAX.

Crioco6 BKITIOYEHHUsI OUIIONSIPHOTO TPAH3UCTOPA 110 CXEME C OOLIUM SMUTTEPOM,
MOJIAPHOCTHU U JIEUCTBUTENIbHBIE HATIPABJICHUSI TOKOB M HAINPSKEHUH B aKTHBHOM
pexxume. CemeiictBo BAX OunosnsipHOro TpaHsucropa B cxeme BKiIroueHus ¢ 00,
MIPUHIIMII YIIPaBICHUS U KOG (UIIUEHT Nepelaun, pexKUMbl pabOThI TPAH3UCTOPA U
ux obnactu Ha BAX.

[Ipocreiimme cxembl yeunuTenbHbIx kKackanoB ¢ 09, Ob u OK. Bo3moxHbie
KOA(PHUIHUEHTH! YCHUIIEHUS B 3THUX CXeMaXx.

[Toneswie TpaH3uCTOPHI. PackphITh uX ABOITHOE Ha3BaHUe. CIIOCOOBI M30JISAIIUN
3aTBOPA, BUJIbI OJIEBBIX TPAH3UCTOPOB U MX YCIOBHBIE rpadudyeckue
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23.

24,

25.

26.

27.
28.

o6o3HaueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA TOJIEBBIX U OUTIOISPHBIX
TPAH3UCTOPOB.

[TosieBblE TPAH3UCTOPHI € YIPABISAIOUIUM p-N-3aTBOPOM. Y CIIOBHBIE I'paduyecKue
0003HaYeHMs, BHYTPEHHSS CTPYKTypa U NpUHLUI AeiicTBusA. Crioco0 BKIHOUEHUS
MOJIEBOTO TPAH3UCTOPA MO CXeMe ¢ OOIIMM UCTOKOM, MOJISIPHOCTH H
JEICTBUTEIbHBIE HAIIPABJICHUS TOKOB U HAIPSKEHUHN B aKTUBHOM PEXXHUME.
CemeiictBo BAX B cxeme ¢ OW, npuHIMT yripaBieHus ¥ K03 OUIHEHT Iepeady,
PEKUMBI PaOOTHI OJIEBOI'O TPAH3UCTOPA U UX obsacTu Ha BAX.

MJII TpaH3ucTOpBl CO BCTPOCHHBIM KaHAJIOM. Y CJIOBHbIE TpaduuecKue
0003HaYeHMs, BHYTPEHHSS CTPYKTypa U NpUHLUN AeiicTBUsA. Crioco0 BKIHOUEHUS
MJII Tpan3ucTopa mo cxeme ¢ 00IKUM UCTOKOM, TOJSIPHOCTH H JCHCTBUTEIILHBIC
HaIIPaBJICHUS TOKOB U HANPsKEHUH B akTUBHOM pexknMe. Cemericteo BAX B
cxeme BkitoueHust ¢ OW, mpuHuMn ynpasieHus 1 KO3 GULMEHT nepeaay,
pexxumsbl pabotel MJIIT Tpan3uctopa u ux obnactu Ha BAX.

MJII TpaH3ucTOpBl ¢ UHAYLMPOBAHHBIM KaHAJIOM. Y CIIOBHBIE Irpaduueckue
0003HaYeHMs, BHYTPEHHSS CTPYKTypa U MpUHLUN JAeiicTBUsA. Crioco0 BKIIOUEHUS
MJII-Tpan3ucTopa 1no cxeme ¢ 00IKUM HUCTOKOM, MOJIIPHOCTHU U JIEHCTBUTENbHBIE
HaIIPaBJICHUS TOKOB U HANPsKEHUH B akTUBHOM pexknMe. Cemericteo BAX B
cxeme BkitoueHust ¢ OW, mpuHuMn ynpasiaeHus U Ko3pGUIIMEHT nepeaadu,
pexxumsbl pabotsl M/IIT Tpan3uctopa u ux obnactu Ha BAX.

Tupucrop: onpeneneHue, CBOMCTBA, YCIOBHBIE rpaduuecKue 0003HAYCHHUS,
MOJIAPHOCTHU U IEHCTBUTENIbHBIE HAIIPABJICHNUS TOKOB M HAIIPSHKEHUH B Pa3IMUHBIX
pexuMax. BHyTpeHHsIs CTpyKTypa THPUCTOPA, ABYXTPAaH3UCTOPHASI MOJIENb U
npunnun neiicteus. CemerictBo BAX, pexxumMsl paboThl 1 uX yyacTku Ha BAX.
CreunanbHble BUABI TAPUCTOPOB, UX YCIOBHbIE rpapuueckre 0003HaYeHMs,
cBoiicTBa, napamerpsl U BAX. CpaBHUTENbHAs XapaKTEPUCTUKA DJIEKTPOHHBIX
KJIFOUEBBIX TPUOOPOB.

Omnpenenenue 3MEKTPOBAKYYMHBIX TPUOOPOB, UX BUJIbI U IPUMEHEHHUE.

CgolicTBa rasa u noHatve Bakyyma. Hu3kuii, cpeTHHIl 1 BEICOKHI BaKyyM.
Tennon30/AMOHHBIE CBOMCTBA BAKYyMa.
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29.

30.

31.

32.

33.

34.

35.

36.

DeKTpOHHAas SMUCCHS B paboTa BBIX0/1a JIEKTPOHA. BHUIbI 27IEKTPOHHOM SMHCCUU
B 3JIEKTPOBAKyYMHBIX ITpHOOpax.

DneMeHTbl KOHCTPYKIUH 3JIEKTPOHHBIX JIaMII, X (PYHKIMOHAJIbHOE Ha3HAYEHHUE U
0COOEHHOCTH U3TOTOBJIEHUS: KaTO/bI, CETKH, KOPITyCa, 3JIEKTPO/bI, F€TTEPHI.
DnektpoBakyyMHbIe 1106l X Bunbl 1 YI'O, monsapHOCTH U 1€HCTBUTEIIbHBIC
HaIIPaBJICHUS TOKOB U HAIPSYKEHUH B OTKPBITOM cocTosiHMM. BAX
3JIEKTPOBAKYYMHOTO IMOJIa, PEKUMBI €r0 paboThl U UX yyacTku Ha BAX. 3akon
CTEIEHH TPEX BTOPBIX U ypaBHEHHE Puuapacona-/Ipmmana. BiusHue Toka Hakana
karona Ha popmy BAX 1 cpok ciry>kObl BAKYYMHOTO JHOAA.

[TpyHIMI NEHCTBUS 2JEKTPOBAKYYMHOIO JUOJA U KPUBBIE PACIIPEIEICHUS
MIOTEHIIMAJIOB B IPOCTPAHCTBE aHO/A-KATO/ IIPU PA3IMYHbIX HAMPSHKEHUAX Ha
aHoJe.

DNeKTPOBaKYyMHbIE TPUO/bI, UX OTIMYKE OT JUOJOB [0 KOHCTPYKIIMH U
npuHIuny aeicteust. YI'O u cnoco0 BKIIOYEHHUS TPHOJA IO CXEME C OOLIUM
karoaoM (OK), nmosnspHOCTH U 1€HCTBUTENbHbBIE HAIPABIEHHS TOKOB U
HaIpsDKEHNH B aKTUBHOM pexnme. BAX TproJ0B ¢ ceTkaMu CpeJHEN U BBICOKOU
MIPOHUIIAEMOCTH U 3aKOH CTEINEHU TpeX BTOPHIX. [lapamMeTpshl 21eKTpOBaKyyMHBIX
TPUOJIOB.

DNeKTPOBAKYYMHBIE TETPO/IbI, UX OTIMYKE OT TPUOAOB MO KOHCTPYKIIUH,
NpUHIUNY JAeiicTBus 1 napamerpaM. Y1'O u crioco6 BKITIOUEHUS TeTpo/ia 10 cXxeMe
¢ OK, noisipHOCTH U JeCTBUTEIbHbIE HAIIPABIEHUS TOKOB U HANpPsKEHUI B
aKTUBHOM pexnme. BAX TeTponoB u qUHATPOHHBIH 3 (DEKT.

DNeKTPOBaKYyMHbIE TIEHTO/IbI, UX OTJINYHE OT TETPOIOB 10 KOHCTPYKIIHH,
NpUHIUIY JeiicTBus U mapamerpaM. YI'O 1 crioco6 BKITIOUEHUS TEHTOA 110 CXeMe
¢ OK, noisipHOCTH U JeCTBUTEIbHBIE HAIIPABIEHUS TOKOB U HANPsHKEHUI B
akTUBHOM pexume. BAX nenronos.

Y CTpoHCTBO U MPUHLIKIT AEUCTBUS AIEKTPpOHHO-Ty4YeBoi TpyOku (DJIT) ¢
NIEKTPOCTaTUYECKON (POKYCUPOBKOM 1 OTKIIOHEeHUEM Jyda. YI'O DJIT u npuHmn
JeHCcTBUS ocuuiuiorpada.




0) Ilopsaok nMpoBeaeHUsI MPOMEKYTOUHON aTTeCTAMM, MOKA3aTe/IM U KPUTEPUU OLleHUBAHUSA:

HpOMexcyTqua;{ arTecTanusd 1Mo AUCHUINIMHE BKIIOYACT TCOPCTUICCKHUEC BOIIPOCHI, ITO3BOJJIAIOIINC OLICHUTL YPOBCHb YCBOCHUA O6yanOH_II/IMI/IC$I
3HAHUU, ¥ IPAKTUYECKUE 3aJaHUS, BBIBIISIONINE CTENCHh CPOPMUPOBAHHOCTH YMEHUHN U BIIaJICHU, IPOBOIUTCS B OpPME IK3aMEHa U 3aIIUTHI KypCOBOTO
MIPOCKTA.

MeTOI[I/I‘IeCKI/Ie YKa3aHug 1 ITOATOTOBKHU K 3K3aMCHY: IJId MMOATIOTOBKU K 3K3aMCHY CTYACHT OOJIKCH OCBOUTH BCC U3Yy4AaCMBbIC TCMbI, B TOM YUCJIC U

OTBEICHHBIC JISl CAMOCTOSATEIILHOTO N3YUYEHUS, BBITIOJHUTD U 3allIUTHTh BCE MPAKTUICCKHUE PAOOTHI.
Kpurepuu olieHKH 0CBOCHHS JUCHUILUIAHBI (3a4ET C OLIEHKON M DK3aMEH):

— Ha OIICHKY «OTJMYHO» — OOyUYarOMMICs TTOKAa3bIBAET BHICOKHI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH, T.€ CTYJIEHT JIOJDKEH MOKa3aThb
BBICOKUI YpOBEHb 3HaHUM HE TOJILKO HAa YPOBHE BOCIPOM3BENEHUS U 00bACHEHHs] MHPOpPMALUU, HO U MHTEJJIEKTYaJIbHbIe HaBBIKU PEIICHUs 3a/ad,
HaXO0XKJCHUS YHUKAJIbHBIX OTBETOB K ITPO0OJieMaM, OLIEHKU U BIHECEHUSI KPUTUUECKUX CYKICHUH;

— Ha OLIEHKY «XOPOLI0» — O0yYaromMKCs MOKAa3bIBACT CPEIHHUIA YPOBEHb C(OPMHPOBAHHOCTH KOMIETEHIUH, T.€ CTYIEHT JOJDKEH NOKa3aTh
3HAaHUS HE TOJIBKO HAa YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUS HMH(OpMAlMM, HO M HHTEUIEKTyaJbHbIC HABBIKM pELICHHUs NpobieM U 3ajad,
HaXO0XXJICHUS YHUKAJIbHBIX OTBETOB K Ipo0JieMam;

— Ha OLIEHKY «Y/10BJIETBOPHUTEJIbHO0» — 00Y4aOIIUIiCsl TOKAa3bIBAET IOPOTOBbII ypOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€ CTYAEHT JI0JIKEH
MoKa3aTh 3HaHUS HAa YPOBHE BOCIPOU3BECHUS U 00bICHEHUS HH(POPMAIIUHU, HUHTEIUIEKTYalIbHbIe HABBIKU PELICHUs IPOCTHIX 3a/1a4;

— Ha OLICHKY «HEYAOBJECTBOPUTEJIBHO>» — PE3YJIbTAT 06y‘ICHI/I$I HC JOCTUTHYT, CTYACHT HC MOXXCT IIOKAa3aTh 3HAHWA HAa YPOBHC BOCIIPOU3BCACHHUA
A 00BACHEHUS I/IH(i)OpMaIH/II/I, HE MOXKCT MMOKAa3aTh HHTCJIVICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a4a4.

— «He 3a4YTeH0» — O0yJalolUiics T1eMOHCTPUPYET 3HaHUs He 6osee 20% TeopeTHuecKoro Marepuala, I0MycKaeT CylnleCTBeHHbIE OIMOKH, HE
MOKET IMTOKa3aThb HHTCIIJICKTYAJIbHBIC HABBIKW PCHICHUA IMPOCTHIX 3aaa4.



