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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM TOJly Ha 3aceaHuu Kapeapsbl DIEKTPOHUKH U MUKPOIICKTPOHUKU

[Iporokom or 20 1. Ne

3aB. kadenpoii I[.IOX’caTmﬁ

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM rojiy Ha 3aceaHuu Kadeapsl DICKTPOHUKHA U MUKPOIJICKTPOHUKH

[Iporoxom oT 20 1. Ne

3aB. kadenpoit I[.IOj’caTLH?I

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM ro/1y Ha 3acejaHuu Kaeapsl DIEKTPOHUKUA U MUKPOIIEKTPOHUKHU

[IpoTokomor 20 . Ne

3aB. kadenpoit JI.IOjfcaTmﬁ

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2027 - 2028
yueOHOM roiy Ha 3aceaHuu Kadeapsl DICKTPOHUKHA U MHUKPOIJIEKTPOHUKH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I{.IOj’caTLH?I

Paboyas nmporpamma nepecMoTpeHa, 00CyxeHa 1 o100peHa s peanusaruu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu Kadeapsl DICKTPOHUKHA U MHKPOIJICKTPOHUKH

[Ipotokom ot 20 . Ne

3aB. xadenpoit I[.IOj’caTmﬁ




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

LenssMu OCBOEHUS JUCLHUIUIMHBI SBISIIOTCS M3y4YeHHE (DPU3MUYECKHX 3aKOHOMEPHOCTEH
IIPOLIECCOB, MPOUCXOIAIINX IIPYU JABHKEHUN HOCUTEIIEH 3apsia B BAKyyMe, ra3ax, TBEpAbIX Telax,
Ha TpaHuLaX pasziena cped M NPUHLHUIIOB IMOCTPOEHUS U PAabOTHI UIEKTPOHHBIX MPUOOPOB
Pa3IMYHOrO Ha3HAYCHHUS, YTO TIO3BOJIMT pa3pabaThIBaTh HA UX OCHOBE JIEKTPOHHBIE YCTPOICTBA,
IIpeAHA3HAYEHHBIE JUIsl KOHTPOJIS Y YIIPABJICHUS B IPOMBIILIIIEHHOCTH.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucuumninuna ®dusnueckue OCHOBBI AIEKTPOHUKU BXOJUT B 4acThb y4e€OHOTO ILIaHa
(bopmMupyeMyro y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOMICHNH 00pa30BaTEIbHON MPOTPAMMBI.

JUia  u3ydeHus  JUCHUUIUIMHBI  HEOOXOAMMbl  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

MaremaTuka

®dusuka

WNudopmaruka u nHGOpMalMOHHBIE TEXHOJIOTUU

TeopeTnueckne 0OCHOBBI JIEKTPOTEXHUKHI

3HaHus (YMEHHUS, BJIAJICHUs ), TIOJTYYECHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUINHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

Martepuanibl 4 3JI€MEHTHI 3JIEKTPOHHOMN TEXHUKH

MUuKpO31eKTpOHUKA

Pacuer anekTpoHHBIX cXeM

CxeMoTeXHUKA

Hanosnektponuka

DneMeHTHI TUPPOBON TEXHUKH

DHepreTuyeckas 3JeKTPOHUKA

DJIEKTPOHHBIE MPOMBIIIJIEHHBIE YCTPONCTBA

CXeMOTEeXHUYECKHUE CPENCTBA CONPSIKEHUS

3 KomnereHuuu ody4yamwuerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbTare ocBoeHMs AUCUMILTUHBI (MOIYsl) «DU3HUECKUEe OCHOBBI AIEKTPOHUKNY
oOyuarouuiics 1okeH 001a1aTh CASAYIOIMMI KOMIETECHITUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

[TK-1 CniocobeHn pa3pabaTbiBaTh CTPYKTYpHBIC 1 (DYHKIIMOHAIBHBIE CXEMbI JIEKTPOHHBIX CHCTEM
Y KOMIUIEKCOB, IPUHIIMITHAIBHBIX CXEM YCTPOMCTB C UCIOJIb30BAHUEM CPEICTB KOMITBIOTEPHOTO
MPOCKTUPOBAHMS, TPOBEACHUEM  IMPOCKTHBIX PACYETOB M  TEXHUKO-DKOHOMUYECKUM
000CHOBaHHMEM NMPUHUMAECMbBIX PELICHUI

IK-1.1 Pa3pabatbiBaeT 3CKH3HBIM MPOEKT, BKIIOYAIONIUNA: BBHIOOP CTPYKTYPHOU
CXEMBbI AJIGKTPOHHOTO YCTPOWCTBA HJIM CHCTEMBI ITYTEM COIIOCTABIICHHUSI
pa3IMYHBIX BapUAaHTOB M UX OLEHKH C TOYKH 3PEHUS TEXHUYECKUX U
SKOHOMHYECKUX TPEOOBAHUM; pACCUNTHIBAET BCe HEOOXOMMBbIE TIOKAa3aTeNN
CTPYKTYPHOU CXEMBI AJIEKTPOHHOTO YCTPOICTBA UM CUCTEMBI, B TOM YHCTIE

IIOKa3aTCIn KadyCCTBa, BBI6I/IpaeT u 000CHOBEIBAET CXEMBI
BCIIOMOTaTEIIbHBIX YCTPOMUCTB
I1K-1.2 HpOI/IBBOI[I/IT TEXHHUKO-PKOHOMHYECKOE 000CHOBaHUE MMPUHATOTO PCUICHUS C

pacucTaMu ce0eCTOMMOCTH YCTpOﬁCTBa H CTOUMOCTH C€Tr0 S3KCILTyaTallhuu,
CpaBHHUBACT C aHAJIOTAMHU T10 TCXHHUKO-3KOHOMUNYCCKHUM XapPaKTCPUCTUKAM




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO6mas TpyaoeMKocTh auciuIuinHbl coctaiser 10 3agernpix equnun 360 akaa. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 29,9 akaj. 4acos:
— ayIUTOpHAs — 26 aKaj. 9acoB;

— BHeayuTopHas — 3,9 akaj. 9acos;

— camocTosiTenbHas padbota — 317,5 akaz. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. gac

@opma aTTeCTalMy - 3a4€T C OLIEHKOM, 3K3aMEH

AynuropHast 3w
KOHTaKTHasd pa60Ta E E ®Dopma TeKyLero
S B
B aKaj. 4acax 5] 1201 KOHTPOJIS
Paznen/ Tema 2, ( A ) £ . e Kon
> 3 ©|caMmocTosTenbHOM |  ycreBaeMOCTH U
JIACIUTUTAHBI 1 = . | xoMmeTeHIH
2 &5 paboThI MPOMEKYTOTHON
nmab. | mpakr. | 3 Q& ATTecTAlNH
Jlex. =] I
3aH. 3aH. | U &
1. TBepaorenbHast
ANCKTDOHMKA
1.1 3onHas  Teopwus.
DHepreTuuecKue
JarpamMmbl Nzydenue
H30JMPOBAHHOTO aTOMa M JIEKLIMOHHBIX
Ipomexyrouynas [K-1.1
mel  aTOMOB. Bwun 0,1 3 MaTepUaaoB U P yr ’
aTTecTanus [K-1.2
CIICKTPOB U3JTy4CHHS yueOHOM '
OJJHOATOMHBIX u JIUTEPaTyphbl
MHOTOATOMHBIX Ta30B |
TBEPIBIX TEIL.
Mzydenue
1.2 DnexTporpoBOJHOCTD J'ICI(I_[yI/II{OHHbIX
TBEPIBIX TEJ: METaUIbI, 01 2 MATCOHANOB 1 [Mpomexyrouynas IK-1.1,
MOJYNPOBOJHUKH u ' IG):6HOI71 aTTecTanus [K-1.2
JMIIEKTPUKH i
JIUTEPaTyphl
AynutopHas
KOHTpOJIbHAs paboTa
3 Hzyuenue
1.3 CoOcTBeHHbBIC HeKI_[yI/IIIOHHBIX Nel no puznueckum
MOJTYNPOBOHUKH. 03 6 vaTepranos y | MPAHLATIAM paboThl IK-1.1,
IIporeccel reHepanuu u ' p " [MOIYIIPOBOJAHUKOBBIX [1K-1.2
eOHOIt
PEKOMOHMHAIHH. i puOOpOB.
JIUTEPaTyphI
[Ipomexyrounas
aTTecTanusl.
AynutopHas
KOHTpOJIbHAs paboTa
Mzydyenne ™ p
EKIHOHHBIX Nel no puznueckum
14 ITpumecHsbie 03 6 vatepmanop y | TPHHIHIAM paboThl IK-1.1,
MOJTYTIPOBOAHUKH N-THIIA ' 261{0171 MOJTYTPOBOAHUKOBBIX [K-1.2
i puOOpOB.
JIUTEPATyPHI
IMpomesxyrounas
aTTecTanusl.




Wzyuenne

JIEKIIUOHHBIX
1.5 IIpumecHbie » IIpomexyro4ynas IK-1.1,
0,3 MaTepHaoB U
TIOYTIPOBOJHUKH P-THITA . aTTecTanus IK-1.2
yaeOHO#
JIUTEPATYPHI
1.6 Krnaccupukanyst
HOCHTENeH  3apsma B N3yuenue
HOJTyIIPOBOHHKAX. JICKIUOHHBIX
YHPOBOL » IIpomexyrouynas IK-1.1,
TepmonuHamudeckoe 0,2 MaTepuaoB U
. . aTTecTauus IK-1.2
paBHOBecue U paboumit y4eOHOH
JIAara3oH TeMIepaTyp JIUTEPATYPhI
TIOJTYTIPOBOHUKOB.
. Nzydenne
1.7 Hpetidosoe 31 e
JICKIIUOHHBIX
T y3nOHHOE IBIKEHHUE [Ipomexyrounas [K-1.1,
o 0,1 MaTepuaoB U
HOCHUTENEH  3apsiga B N aTTecTanus IK-1.2
MOYTIPOBOHUKAX i
JIUTEPATyPhI
1.8 Tporecc obpa3oBanums Nzyuenne
00BEMHOT0 3apsaa JIEKIIMOHHBIX
-N-nepexona pH)II/I 0,4 MaT: WaJIOB U Tpomeskyrotas MK-1.1,
P PEXOI P ' pHaso aTTecTanus IK-1.2
OTCYTCTBHHU BHEIITHETO yueOHO#
ANIEKTPUYECKOTO MOJIS JIUTEPATyPhI
N3ydenue
JICKIIHOHHBIX
1.9 AHanu3 paBHOBECHOTO » IIpomexyrouynas IK-1.1,
0,4 MaTepuaoB 1
COCTOsIHUA P-N-TIepexoaa . arrecTalus IK-1.2
yueOHoM
JIUTEPATyPhI
N3ydenue
1.10 Amnanu3 cocCTOSHUS ek y;omu,lx
p-n-nepexona npu ! Ipomexyrouynas IK-1.1,
0,4 MaTepHajoB 1
npsiMoM ¥ oOpaTHOM . aTTecTalus [K-1.2
yueOHoM
CMeEIIEeHHH
JIUTEpaTyphbl
Nzyuenue
1.11 MWneanuzupoBaHHas ek y;om[blx
u peanbHas BAX nuona, » [pomexyrouynas IK-1.1,
. 0,1 MaTepHajoB 1
TEIJI0BOM TOK u . aTTecTalus IK-1.2
yueOHoM
MIOTEHIHMA
JIUTEPaTyphl
AyautopHas
KOHTpOJIbHAs paboTa
Nzyuenue
1.12 EmkoctHbIE ye Nel no puznueckum
< JIEKLIMOHHBIX
CBOWCTBA  P-N-mepexoa. MPUHIMIIAM PaOOThI IK-1.1,
0,4 MaTepHajoB 1
Bunpt pobost GHoi MOTYNPOBOAHUKOBBIX [K-1.2
p-n-nepexona. v puOOpOB.
JIUTEPaTyphI
[Ipomexyrounas
aTTecTanusl.
AynutopHas
KOHTpOJIbHAs paboTa
Nzyuenue
1.13 Cmocob BKIFOUCHHS e Nel no puznueckum
JIEKIMOHHBIX
OUITOJISIPHOTO MIPUHIMIIAM PaOOThI IK-1.1,
0,6 MaTepHajoB U
TPaH3HUCTOpa TIO0 CXEME C GO MOJTYTPOBOAHUKOBBIX [K-1.2
o011ei 0a30ii. v puOOpOB.
JIUTEPATyPHI
[Ipomexyrounas

aTTecTalys.




AynuropHast
KOHTpOJIBbHAs padoTa

Wzyuenne
1.14 Cnocob BKIIOUCHUS J'IeKIlyI/;IOHHBIX Nel no pmugecknm
ourmonsapHOro TPHHIUIIAM PabOTHI IK-1.1,
0,4 6 MaTepHaoB U
TpaH3HUCTOpa IO CXEMe C GHOIL TOTYTIPOBOJHUKOBBIX IK-1.2
OOIIMM IMUTTEPOM. nrleqe ATVDBL PHOOPOB.
Patyp IIpomexyrouynas
aTTEeCTaIUL.
Nzyuenne
1.15 Cnoco0 BKIIIOYEHUS IEKIHOHHBIX
OUIONIAPHOTO ITpomesxyTounast IK-1.1,
0,2 4 MaTepuaoB U
TPaH3UCTOpa IO CXEME C GHOI aTTecTalus IK-1.2
00IIMM KOJJICKTOPOM. nI/?qupaTypm
AynutopHas
KOHTpOJbHas paboTa
Nzydenne No2 no cxemam
1.16 Ionessie -
JICKIIMOHHBIX BKJIFOUCHUS U
TPaH3UCTOPBI c IK-1.1,
I 0,4 6 MaTepuaoB U pexrMam paboThl IK-1.2
E)Inr? SATBOPOM yueOHOI MOITYIPOBOAHUKOBBIX '
P JIUTEpaTyphbl puOOpOB.
IIpomexyrouynas
aTTeCTaIUsL.
AynuropHas
KOHTpOJbHas paboTa
N3ydenue Neo2 no cxemam
JIEKLIMOHHBIX BKJIIOUCHUS U
1.17 MJII-TpaH3ucTopsl » IK-1.1,
0,4 6 MaTepHajoB 1 pexxumMam paboThl
CO BCTPOCHHBIM KaHAJIOM . [K-1.2
yueOHOI MIOJIYTIPOBOAHUKOBBIX
JIUTEPATYpPbI pudOpOB.
[Ipomexyrounas
aTTecTanusl.
AyautopHas
KOHTpOJIbHas paboTa
Mzydenue Ne2 mo cxemam
1.18 MUII-TpaH3ucTopsl JIEKLIMOHHBIX BKJIIOUCHUS U
MK-1.1
C WHIYLUPOBAHHBIM 0,4 6 MaTepUaIoB U eKrMaM padOThI )
yi MK-1.2
KaHaJIOM yueOHo MOJTYTIPOBOTHUKOBBIX '
JIUTEPATYPbI puOOpOB.
[Ipomexyrounas
aTTecTanusl.
AynutopHas
. KOHTpOJIbHAs paboTa
1.19 Tupucrop: ycloBHbIE Visyuennie No2 110 CxEMaM
auyeckue N
rpad JIEKIMOHHBIX BKJIFOUCHUS U
0003HauYCHHUs, CTPYKTYpa, IK-1.1,
0,4 6 MaTepHajoB 1 pexxumMam padoThI
JBYXTPaH3UCTOPHAS - [K-1.2
Motetb W mpuHIm yueOHOI TIOTYTIPOBOAHUKOBBIX
eficTBHS JIUTEPATyPHI puOOpOB.
[Ipomexyrounas
aTTecTanusl.
1.20 CpaBHHTEITBHAS Visyuennie
XapaKTepHCTHKA e —
DJIEKTPOHHBIX  KITFOUEBBIX ITpomexxyrounas I1K-1.1,
0,1 2 MaTepHajoB U yr
puOOPOB HA MPUMEPE MX ' 12361{0171 aTTecTanus [K-1.2
WCIIOTIb30BAHUS B HIZTIL ATVDLL
CHJIOBOH 2JIEKTPOHUKE paryp
HUroro no pazueny 6 102

2. Tembr

3aHATHI o

71ab0paTOPHBIX
paszeny

"TBeppoTenbHas




3ammura

Vsyucnie 71a00paTOpHOH
JIEKI[HOHHBIX paGotsl B opme
WHJMBUYaIBHOTO
MaTepuaoB H
2.1 U3zydenne GHOIL cobece0BaHuMs.
XapaKTePUCTHK i AynuropHast IK-1.1,
0,5/0,510,5/0,51] 10 JIUTEPATypBI,
MOTYTIPOBOJIHUKOBBIX odopMIcHHe KOHTPOJIbHAsI paboTa IK-1.2
JINOJIOB OT‘PI)eTa o No2 o cxemam
. BKJTIOUCHUS U
71a00paTOpHOH
aGoTe pexuMam paboTbl
p MOTYTIPOBOAHUKOBBIX
PHOOPOB.
3ammra
Visyuenue nabopaTopHOH
JICKITMOHHBIX paGotsl B opwme
MaTepHATOB 1 WHUBUAYATIBHOTO
. co0ecenoBaHusl.
2.2 HccnenoBanue yueOHoM A I/I}i[FO s MK-1.1
CTaOWIMTPOHA " 0,5/0,51(0,5/0,514] 10 JIUTEPATYpHI, YAHTOP )
KOHTpOJIbHAs paboTa IK-1.2
crabucTopa ohopmieHHE
OTUeTA 10 No2 o cxeMam
. BKJTIOUCHUS H
nabopaTopHOit
aGore pexKUMaM pabOThI
p MOJTYTIPOBOAHUKOBBIX
puOOopOB.
3ammra
Vsvaenne nabopaTopHOH
JIeK y;omxblx paGorel B opme
MaT: HAIOB WH/IMBU/1YaJIbHOTO
2.3 HccnenoBanue ng6ﬂoﬁ cobeceToBaHusl.
OHUIIONSIPHOIO AynuropHas I1K-1.1,
P 1/0,51 | 1/0,51 | 10 JIUTEPATYPHI, YAHTOP
TpPaH3HCTOpa B CXEME C oopmeHre KOHTpOJIbHAs paboTa [K-1.2
oO1et 6azoi OTEeTa o Ne2 mo cxemam
. BKJIFOUEHUS U
nabopaTopHO#H
aGoTe pexxumMam paboThl
p MOTYNPOBOAHUKOBBIX
pubOpOB.
3amura
Visyuchue nabopaTopHOH
JIEKIIHOHHBIX paGorsl B opme
MATCOHALIOB 1 WH/IMBU/1YaJIbHOTO
2.4 UccnenoBanne I;6HOI71 cobece0BaHus.
OUITOJISIPHOTO i AynutopHas IK-1.1,
1/0,51 | 1/0,51 | 10 JIUTEPATYPHI,
TpaH3HCTOpa B CXEME C oopmeHHe KOHTpOJIbHAs paboTa [K-1.2
OOIIUM 3MUTTEPOM OTEeTa o Ne2 mo cxemam
. BKJIFOUEHUS U
nabopaTopHOM
aGore pexxumMam padoThI
p MOJTYTPOBOAHUKOBBIX
puOOpOB.
3amuTa
Visyuennie nabopaTopHOM
JIEKIIHOHHBIX paGotel B opme
HHIMBHUIYaIbHOTO
2.5 UccnenoBanne MaTepHasIoB U AHMBHILY
MOJIEBOTO TPaH3HMCTOpa C yueOHO cobecenoparns.
AynuropHas I1K-1.1,
YIPaBJISIFOIIAM 0,5/0,51(0,5/0,51] 10 JIUTEPATYPHI, YAHITOp
KOHTpOJIbHAs paboTa [K-1.2
p-n-3aTBOPOM B CXeMe C ohopmieHUE No2 o cxeMan
OOIIM MCTOKOM oTJeTa Imo B_Kﬂloquﬂﬂ "
nabopaTopHOit
paGore pexuMam paboThI

HOJTYTIPOBOHUKOBBIX
pruOOpOB.




3ammura

nabopaTopHO¥t
Hzyuenne PATOp
paboTsl B hopme
JIEKIIUOHHBIX
WHJMBUYaIBHOTO
MaTepuaoB H
yaeBHol cobecenoBaHusI.
2.6 UccnenoBanue AynuropHast IIK-1.1,
s 0,5/0,51(0,5/0,51] 9,1 JIUTEPATypBI, YAHTOP
TUpPHUCTOpPA KOHTpOJIbHAs padoTa IK-1.2
ohopmiieHHE
No2 no cxemam
oT4eTa 1o
. BKJIFOUCHUS U
71a00paTOpHOH
pexxuMaM padoTHI
pabote
MOTYTIPOBOAHUKOBBIX
PHOOPOB.
Nzyuenue
eOHoit
2.7 KoHcynbTalmy MO HH};Z ATVDLL
obopMITCHHIO u PAaTYpEL, ITpoBepka IK-1.1,
MaTepuanoB N
BBITOJTHEHUIO JIOMAITHUX 3aIaHAN IK-1.2
JICKIIUOHHBIX U
J1abopaTopHBIX paboT
MPAKTHISCKUX
3aHATHN
HUroro no pasueny 4/31 4/31 | 59,1
Hroro 3a cemecTp 6 4/31 4/31 |161,1 320
3. BakyymHast
ra3opaspsiIHast SJICKTPOHUKA
. Nzyuenue
3.1 CsoiictBa raza nercuy;or-n-mx
MIOHATHE BaKyyMa. IIpomexyrouynas IK-1.1,
9 o 0,2 8 MaTepuaoB U
Huzkwnid, CpenHui u GHOI aTTecTalusa IIK-1.2
BBICOKMH BaKyyM. i
JIUTEpaTyphbl
Nzyuenue
3.2 DJeKTpOHHAS Y4
JIEKLIMOHHBIX
amuccus 1 pabora BbIXO/Ia Ipomexyrouynas IK-1.1,
0,3 8 MaTepHajoB 1
AJIEKTPOHA. Bunst . aTTecTanus [K-1.2
N yueOHOI
JIEKTPOHHON SMHUCCHUH.
JIUTEpaTyphbl
Nzyuenue
3.3 DJIeMeHTBI ek y;OHHm
KOHCTPYKIMH JIaMII U MX H [Mpomexyrounas IK-1.1,
0,2 8 MaTepHajoB 1
(yHKIMOHAJIBHOE . aTTecTanus [K-1.2
yueOHoM
Ha3HayeHHUe
JIUTEPaTyphl
3.4  DnexTpoBaKyyMHbIC Nzyuenue
WOABI: BUIBI, YCIOBHBIC JICKIIMOHHBIX
A AR Y H [Mpomexyrouynas IK-1.1,
rpadudeckue 0,2 8 MaTepHuajoB U
. aTTecTauus MK-1.2
o0o3Hauenusi, BAX wu yueOHoM
PEKUMBI paboTsI, JIUTEPaTyphI
3.5 3akoH creneHu Tpex Nzyuenue
BTOPBIX U aBHEHHE JICKIIMOHHBIX
P i » [Mpomexyrounas IK-1.1,
Puvappacona-/Ipmimana. 0,4 10 MaTepHuasoB U
I . . aTTecTanus MK-1.2
PUHIHIT JeUCTBUS y4eOHOMI
JIEKTPOBAKYYMHOTO JIUTEPaTyphI
3.6  DnexkTpoBakyyMHbIC
HOABI:  KOHCT us
TPHOL, PyKIus, Usyuenue
YCIIOBHBIE  TpadUuecKue
. JIEKIMOHHBIX
0003HaueHUs, CceMeicTBa [Mpomexyrouynas IK-1.1,
0,4 10 MaTepHajoB U
BAX, apaMeTphl. GHOi aTTecTanus [K-1.2
[puaImn IEeHCTBHS ya
JIUTEPATyPHI
JJIEKTPOBAKYYMHOTO
TpHOAA.
3.7  DneKkTpoBaKyyMHBIE
p Wzyyenue
TETPOABL:  KOHCTPYKIIHS,
JIEKIMOHHBIX
YCIOBHBIE — Tpaduueckue IMpomesxyrounas MK-1.1,
o 0,3 8 MaTepHajoB U
0003HaYeHNs], CEeMENCTBA " arrecTaluys [1K-1.2
yaeOHOI
BAX, rapaMeTpshl.
JIUTEPATyPHI

JMHAaTpOHHBIH 2 deKT.




3.8  DnekTpoBakyyMHEIE Nzyuenue
MEHTOMABI:  KOHCT s, JIEKIIUOHHBIX
A PYKIL » IIpomexyro4ynas [K-1.1,
ycioBHBIE — Tpaduyueckue 0,2 8 MaTepHajoB 1
M . aTTecTauus IK-1.2
0003HaueHus, ceMeiicTBa yaeOHO#
BAX, napamerpst JIATEpaTypsl
. Nzydenne
3.9 YerpoiictBo u Y4
. JICKIUOHHBIX
TIPUHLIAI JIICUCTBHS [Ipomexyrounas I1K-1.1,
. 0,2 8 MaTepHaoB U
3JIEKTPOHHO-JIY4€BOI GHOI aTTecTalus IK-1.2
pyGin o
JIUTEPATYPhI
Uroro no pazneny 24 76
4. Tembl 1a0OpaTOpHBIX U
MPaKTHYECKUX  3aHATHH IO
paszeny "BakyymHas u
ra3opa3spsHas JeKTpoHuKa"
Nzyuenne
JICKIIUOHHBIX
MaTepuaoB U 3amnura
41 HUccnenosanne yueOHoM nabopaTopHOH
IK-1.1,
JIEKTPOBAKYYMHOT'O /11 /11 10 JIUTEPaTyphbl, paboTHI B hopme K-1.2
Tpuona ohopmieHue WHIUBUAYATBHOTO ’
oT4yera Ho cobeceoBaHUsA
nabopaTopHOH
pabote
Nzyuenue
JICKIIHOHHBIX
MaTepuaoB u 3amnura
4.2 Hccnepoparye I;61-10131 1260 L;TO HOM
JUHATpOHHOro 3¢ dekra B i paTop IK-1.1,
111 /11 10 JIUTEPATYPHI, pabotsl B hopme
3JIEKTPOBAKYyMHOM [K-1.2
ohopmieHue UHIUBUAYAIBHOI'O
TeTpose
oTyeTa o cobecenoBaHUs
nabopaTopHOH
pabote
Nzydenue
4 JIEKLIMOHHBIX
MaTepHajoB 1 3amura
4.3 HccnenoBanue yueOHOI nabopaTopHOit
MK-1.1,
3JIEKTPOBAKYyMHOTO 1/0,5U1 | 1/0,51 | 10 JIUTEPATYPHI, pabotsl B hopme K-1.2
MEHTO/Ia oopmiieHue WH/IMBU/1YaJIbHOTO '
oT4yeTa o cobecenoBaHUs
nabopaTopHOH
pabote
Nzydenue
JIEKLIMOHHBIX
MaTepuaioB U 3ammra
4.4 Pa6ora c yueOHO nabopaTopHOM MK-1.1
ocumiorpagomM, OpraHbl 1/0,51 | 1/0,51 | 10,4 JIUTEPATYPHI, pabotsl B hopme HK-l. 2’
VIIpaBJICHHS U HACTPOMKA oopmiieHue WHIMBU1YaJIbHOTO '
oT4era 1o cobece0BaHus
nabopaTopHOM
pabote
45 Koucynpranmu 10
oopmieHuro u MK-1.1,
BBITIOJTHEHHIO MK-1.2
J1a60paTOPHBIX paboT
HWroro no pazneny 4/31 4/31 | 40,4
5. Onrtuueckas W KBaHTOBAs
QJIEKTPOHHKA
5.1 OcobeHHocTr
ONTUYECKOH M KBAHTOBOIL Wzyyenue
9NeKTpOHUKH.  CriocoOsI JIEKIMOHHBIX
P » [MpomexxyTounas MK-1.1,
OIUCAaHUsA 4102 5 MaTepuaoB H
o aTTecTalus [1K-1.2
JNIEKTPOMArHUTHOTO yaeOHOI
W3JTy4eHUs]  ONTHUYECKOTO JIUTEPATyPHI

JUana3oHa.




5.2 Bsanmogpeiicteue N3ydenne
OMU ¢  BemecTBoMm. JIEKIIMOHHBIX
.. - » [Ipomexyrounas IK-1.1,
DoronpuéMHUKH Ha 0,2 5 MaTepuaoB U
" aTTecTalys [1K-1.2
OCHOBE BHYTPEHHETO yaeOHO#
dororddexra. JIUTEPATYPHI
53 WuBepcus
. Nzyuenne
HACEJICHHOCTEH. HEKIHOHHBIX
CrnoHtaHHOe 31 IIpomexyrouynas IK-1.1,
0,2 5 MaTepHaoB U
BBIHYX/ICHHOE " aTTecTanus IIK-1.2
y4eOHOH
HBILYHCHHE. JIUTEPATYpPbI
KoadhdunmenTst patyp
Nzyuenue
KI[OHHBIX
54 Ilpunmun  paboTbl JICKIIO [Ipomexyrounas IK-1.1,
0,2 5 MaTepHaoB 1
Mas3€epoB U J1a3epoB . aTTecTanus IK-1.2
yueOHOI
JIUTEPATyPhI
Nzydenne
55 Ontnyeckue neKuy;OHHLIX
PE30HATOPBI. Jlazepnr [Ipomexyrounas [K-1.1,
0,2 5 MaTepHaoB 1
TBEPAOTEIIBHEIE, GHOi aTTecTanus IK-1.2
JKHIKOCTHBIE, Ta30BbIE. i
JIUTEPATyPhI
5.6 TlomynpoBOJHUKOBEIC Nzyuenue
HHKEKIIHOHHBIC JICKIIHOHHBIX
5 » [Ipomexyrounas IK-1.1,
n3JydaTenu — 0,2 5 MaTepuaoB U
. aTTecTanus IK-1.2
CBETOMOMBI U JIa3ephl Ha yueOHO#
TOMO- U reTeporepexoaax JIUTEPATyPhI
5.7 Meroapl MOZYNALUU Nzydenue
ONTHYECKOTO H3JTYYCHHS. JICKITHOHHBIX
Y4 » Ipomexyrouynas IK-1.1,
Onrrueckue METO/IbI 0,2 5 MaTepHajoB 1
o aTTecTalus IK-1.2
nepenayn U 0OpabOTKU yueOHOM
UHPOPMALIUH. JIUTEPATYPbI
Nzyuenue
5.8 OnTo3J1eKTPOHHBIE i
JIEKLMOHHBIX
npubopel.  [lepcriekTHBbI Ipomexyrouynas IK-1.1,
. 0,2 5 MaTepHajoB 1
pa3BUTUSL ONTHYECKOH U qeGHOi aTTecTanus IK-1.2
KBaHTOBOM 3JIEKTPOHUKHU. M
JIUTEPaTyphl
Wroro no pazaeny 1,6 40
6. ITpomexyrouHas
aTTecTarnms
Mzydenue
yueOHo
JIUTEPaTyphl
6.1 ITonroroska K PpaTypsl, IIK-1.1,
MaTepHasoB DK3aMeH
9K3aMEHY [K-1.2
JIEKIMOHHBIX U
MPAKTHIECKUX
3aHATHH
HUroro no pazneny
HUroro 3a cemectp 4 4/31 4/311 |156,4 3K3aMEH
3a4eT C OLIEHKOU
Uroro o aucuumuinye 10 8/61 8/61 |317,5 1 i

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lepen u3yueHuMeM IUCUMIUIMHBI IPOBOAMTCS IPEABAPUTEIBHBIM KOHTPOJIb, KOTOPBII
HaIIPaBJIEH Ha BBISBIIEHUE JINYHOTO YPOBHS IOJATOTOBKU CTYAEHTOB, JOCTUTHYTOIO B PE3YJIbTATE
U3Y4YEHHUs MNPEAIIECTBYIOIMNX IUCLHUIUIMH €CTECTBEHHOHAYYHOI'O ILIMKJIA B COOTBETCTBUE C
nepeuneM pazgena 2 PIIJI. IlpenBapuTenbHbIi KOHTPOJIh WMEET OONBIIOE 3HAUEHHE: IS
OIIpeeICHUS IO3HABaTEJIbHbIX BO3MO>KHOCTEH CTYJCHTOB u OCYILIECTBIICHUS
WHAUBHAyaIn3auuu W auddepeHnuanuu oOydeHUs; JUArHOCTHKH HCXOJHOTO COCTOSIHHUS
00y4YEeHHOCTH CTYJIEHTA C IIETbI0 OTCIISKUBAHUS €r0 JATbHEHIIET0 MPOABIKEHHS B 00yYCHHU.

B mponecce mnpenonaBanus gucuMiuinHbl «@OD» NpUMEHSAIOTCS TpaJWLIMOHHAS U
MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOIMH. JIEKIIMM IPOXOIAT KaK B TpaAULIMOHHON (hopMme, Tak
U B (hopme JIeKIMI-KOHCYIbTAlUH, TJIe TEOPETUUECKUN MaTepHall 3apaHee BbIIAeTCs CTyIeHTaM
JUIS. CAaMOCTOSITEIbHOTO U3Y4YEHHUSI, JUIsl IIOJATOTOBKU BOIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIUs
MIPOXOJIUT IO TUITY BOTIPOCHI-OTBETHI-TUCKYCCHUS.

JlekuMOHHBIM MaTepuan 3aKkperuiieTcs B XOJie JIabopaTOPHBIX pabOT, Ha KOTOPBIX
BBINIOJIHAIOTCA TPYIIOBbIE WM WHIUBUIyaJlbHbIE 3aJaHusl 1O mpoiineHHoil Teme. Ilpum
MIPOBEJICHUH J1a00PAaTOPHBIX 3aHITUM HMCIIOIB3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPBIN
MO3BOJISIET YCBOUTh MaTepHall IyTeM BBISBJICHHS CBA3CH MeXIy KOHKPETHBIM 3HAHHEM M €ro
npuMeHeHneM. B mporecce 00ydeHHsI UCIONB3YIOTCS JAEMOHCTPAIlMOHHBIE TUIAKaThl, a TaKKe
HaTypHBIE 00pa3IIbl U3y4aeMbIX MPUOOPOB U YCTPOUCTB.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yYaOIIUXCS
[IpencrasneHo B mpuiioxeHnu 1.

7 OueHOYHBbIE CPeACTBA 1/ MPOBeAeHU POMEKYTOUYHOMH aTTeCTAlMH
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIMOHHOE 00ecnieyeHHe AU CIUTIHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CmupHoB, 0. A. ®usnueckre OCHOBBI AIIEKTPOHUKH . yueOHoe mocobue / FO. A.
Cwmupnos, C. B. Cokonos, E. B. TutoB. — 2-e u3zn., ucnp. — Cankr-IlerepOypr : Jlans, 2013. —
560 c¢. — ISBN 978-5-8114-1369-0. — Tekcr : onekrponnsiii //  JlaHb
ANIEKTPOHHO-OMOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/5856 (mara
obpamienus: 26.03.2020). — Pexxum g0ocTyma: Ij1s1 aBTOPHU3. ITOJIb30BATEICH.

2. ITomnos, A. H. Bakyymuas texuuka: Yuebnoe mocooue / A.H. IToros. - Mocksa : HAL]
HNudpa-M; Munck : Hos. 3nanue, 2012. - 167 c.: wi.; . - (Beiciiee oOpazoBanue: bakamaBpuar).
ISBN 978-5-16-006031-6. - Tekcr : AIEKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/317368 (mata oopamienus: 05.10.2020). — Pexxum poctyma:
T10 TIOJIITHCKE.

3. Urnaros, A. H. Onrosnekrponuka ¥ HaHO(pOTOHHKA : ydeOHoe mocobue / A. H.
UrnaroB. — 4-e usn., crep. — Cankr-IlerepOypr : Jlawp, 2020. — 596 c. — ISBN
978-5-8114-5149-4. — Tekcr : snekTpoHHslii // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/133479 (nata obpaimenus: 21.04.2020). — Pexum moctyma:
JUTS aBTOPU3. TIOJIH30BaTENEH.

4. Kucenes, I'. JI. KBantoBast u onTuyeckas dJIEKTpOHHUKA | yueOHOe mocobue / . JL.
KuceneB. — 4-e wusn., crep. — Cankr-IlerepOypr : Jlawp, 2020. — 316 c. — ISBN
978-5-8114-4986-6. — TekcT : anekTpoHHsIi // JIaHb : AeKTPOHHO-OHOIHOTEYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/130188 (mata obpaimenus: 21.04.2020). — Pexum moctyma:

0) lonostHuTEIBHASI IUTEPaTypa:

1. lHamumoBa, K. B. ®usuka nomynpooanukos : yueonuk / K. B. HlanumoBa. — 4-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2010. — 384 c. — ISBN 978-5-8114-0922-8. —



Tekct : onekrponsbnii // Jlanb : dnekTpoHHO-OMONMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/648 (mata oOpamenus: 12.11.2020). — Pexum goctyma: s
aBTOPU3. I10JIb30BATEIICH.

2. TlaceiakoB, B. B. TlomympoBoaHukoBbie npubopsl : yueOHoe mocobue / B. B.
[Tacerakos, JI. K. Yupkun. — 9-e uzn. — Cankr-IlerepOypr : Jlans, 2009. — 480 c. — ISBN
978-5-8114-0368-4. — Tekcr : anekrpoHHblii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAs CHCTEMA, —
URL.: https://e.lanbook.com/book/300 (mara obpamenus: 12.11.2020). — Pexxum nocrtyna: s
aBTOPU3. I10JIb30BATEIEH.

3. Maryxun, B. JI. ®usuka tBepaoro tena : yaeonoe nocodbue / B. JI. Maryxun, B. JI.
EpmakoB. — Cankr-IlerepOypr : Jlanp, 2010. — 224 ¢. — ISBN 978-5-8114-0923-5. — Texkcr :
anektpouusii /[ Jlanp : JIIEKTPOHHO-OMOMMoTeunass ~ cucrema. —  URL:
https://e.lanbook.com/book/262 (mata oOpamenus: 12.11.2020). — Pexum goctyma: s
aBTOPH3. I10JIb30BATEIEH.

4. Copoxun, B. C. Marepuanbsl U 31€MEHTHI AJIEKTPOHHONW TeXHUKH. [IpoBOIHUKH,
MOJYIPOBOAHUKY, AudIeKTpukH © yueOnuk / B. C. Copoxun, b. JI. Autumnos, H. I1. JlazapeBa. —
2-e m3n., ucnp. — Canxkr-IlerepOypr : Jlans, 2015. — 448 c. — ISBN 978-5-8114-2003-2. —
Tekct : onekrponsbnii // Jlaub : dnekTpoHHO-OMONMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/67462 (marta oOpamienus: 12.11.2020). — Pexxum gocryma: s
aBTOPH3. NMOJIb30BATEIEH.

5. Bnagumupos, I'. I'. ®uznueckas a1eKTpoHUKa. DMUCCUS U B3aUMO/JIEHCTBIE YaCTHI] C
TBEPBIM TeJIoM : yuebHoe nocobue / I'. I'. Bnagumupos. — Cankr-IlerepOypr : Jlans, 2013. —
368 c¢. — ISBN 978-5-8114-1515-1. — Tekct : onektponnsii //  JlaHb
ANIEKTPOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/38838 (nara
obpamienus: 12.11.2020). — Pexxum gocTyma: ajsi aBTOPHU3. IMOJIb30BaTENCH.

6. @ypceit, I'. H. ABrosnekTpoHHas smuccus . yuebHoe mocobue / I'. H. dypceeit. —
Cankrt-IlerepOypr : Jlamp, 2012. — 320 c. — ISBN 978-5-8114-1232-7. — Tekct
anektpoHusid /[ Jlamp . 3JeKTpoHHO-OMONmoTeyHas — cucrema. —  URL:
https://e.lanbook.com/book/3805 (mata o6pamenus: 12.11.2020). — Pexum goctyma: s
aBTOPU3. NMOJ30BATEIECH.

7. Kypouka, C. Il. BakyyMHas u I1a3MeHHas 3JeKTpoHHKa . yueoHoe mocobue / C. I1.
Kypouka, I'. JI. Ky3uenos, A. C. Kypouka. — Mocksa : MUCHUC, 2009. — 162 c¢. — Tekcr :
anexktpouusii /[ Jlab : JJICKTPOHHO-OMOMMOTEYHAasT  cucTemMa.  — URL:
https://e.lanbook.com/book/116672 (mata obpamenus: 12.11.2020). — Pexxum mocryma: uis
aBTOPU3. MOJIb30BaTEIIEH.

8. Cymkos, A. [[. Bakyymnas snexkrpoHuka. OU3UKO-TEXHHUECKHE OCHOBHI . yueOHOE
nocobue / A. JI. CymkoB. — Cankr-IlerepOypr : Jlans, 2004. — 464 c¢. — ISBN 5-8114-0530-8.
— Tekcr : onekrponnsiii // JlaHe  3JeKTpOHHO-OMOMHOTeuHast cucrema. — URL:
https://e.lanbook.com/book/639 (mara ob6pamenus: 12.11.2020). — Pexum goctyma: st
aBTOPU3. MOJIH30BATEICH.

9. UBanoB, 1. U. DneKTpoTeXHUKA U OCHOBBI 3JIeKTPOHUKH : yueOHuk / 1. 1. Banos, I
. Conosses, B. 5. ®ponos. — 10-e uza., crep. — Cankr-IletepOypr : Jlanp, 2019. — 736 ¢. —
ISBN 978-5-8114-0523-7. — Texkcr : anektpoHHblil // JlaHb @ 2IEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/112073 (mata o6pamienus: 27.03.2020). —

B) MeToauyeckne yKazaHus:

1. MasuroB .M. TBepaorenbHas 37eKTpoHUKA. JIaGopaTopHBI MpakTHKyM: yu4eo.
noco6ue.- Marauroropck: M3a-Bo Marauroropcek. roc. Text. yH-ta uM. [.11. Hocosa, 2017. 58 c.

2. JleanoB B.B. Metoquueckue ykazaHusi K J1aOOpaTOpHbIM paboTaM IO paslerny
«KBaHTOBas U oNTHYECKAs HIEKTPOHUKA» ISl CTYACHTOB THEBHOM M 3a04HOM (popMBI 00yueHHUs
cneuuanbHocty 210106. Maruutoropek: I'OY BITO «MI'TY um. I''1.Hocosa», 2010. 20 c.

3. Jleanos B.B. HccrnenoBanue 10 HOTO ¥ TPAH3UCTOPHOTO OMITPOHOB.



Mertoanyeckne ykazaHus K JabopaTopHoil pabore mo paszzmeny «KBaHToBas M onTHuecKas
AIIEKTPOHUKA» Ul CTYIEHTOB JHEBHOW W 3a04HOW (Gopmbl oOydenus crernuanbHoctd 210106.
Marnutoropck: 'OY BITO «MI'TY um. I.'1I.Hocosa», 2004. 12 c.

4. JleanoB B.B. Meroaudeckune ykazaHusi K JaOOpaTOpHBIM paboTaM TO pasaeny
«BakyymHass u TazopaspsaHas >JICKTPOHHKa» JUIsl CTYACHTOB THEBHOHM W 3a04HOH (POpMEI
oOyuenus cnenmanbHocTH 210106. Marautoropck: 'OY BIIO «MI'TY um. I'.M1.HocoBa», 2011.
28 c.

5. JleanoB B.B. OpHoxaHaibHblEe aHajoOroBble M LU(POBBIE OCHMILIOrPadbl Kak
CPEIICTBO M3MEPEHHI MapaMeTpOB IIEKTPUUYECKUX CHUTHAIOB. Yueb. mocodue. MarHUTOTOpCK:
'OY BIIO «MI'TVY», 2005. 55c.

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypcen:

IIporpammHoe obecnieuenue

HaumenoBanue .

1o Ne norosopa Cpok 1eicTBUS JIUIICH3UN
7Zip CBOOOJTHO 0eCcCpOUHO
Bpaysep Mozilla|cBo6o1HO SecopouHo
Firefox pacnpoctpanasemoe [10
FAR Manager |cBo601HO 0eCcCpOYHO
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpoUHO
Professional
AdobeReader [cBoGomHO 0eccpoUHO

IIpodeccuonanbHble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
Nudopmanmonnas cucrema - EmnuHoe

URL.: http://window.edu.ru/
OKHO JocTynma K HMHGOPMAIMOHHBIM

OnekTpoHHas  0a3a  MEePUOJUYECKHUX
n3nanuii East View Information Services,
Harnmonanbuasa
nHGOPMAIIMOHHO-aHATMTHYECKas URL.: https://elibrary.ru/project_risc.asp
cucreMa — Poccuiickuii HHIEKC HAYIHOTO
ITouckoBas cucrema Akagemus Google
(Google Scholar)

https://dlib.eastview.com/

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

depepanbHOE rOCYJapCTBEHHOE
OromkeTHoE yupexaenne «Penepansubiii|URL: http://wwwl.fips.ru/
UHCTHTYT IPOMBIIUICHHO
Poccuiickas l'ocynmapcrBenHas

Submiorexa. Karator https://www.rsl.ru/ru/4readers/catalogues/

DNEeKTPOHHBIE  pecypchl  OMOTUOTEKH
MI'TY um. I'.1. HocoBa
9 MartepuajbHO-TEXHHUYECKOE 00ecriedeHne TUCHUTITHHBI (MOTYJIs1)

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

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecrneueHue JUCIUITIIIMHBI BKIIFOYACT:



VYuebnas aymuropus 459 Ui mpoBeneHHs 3aHATHHA JEKIMOHHOTO THma. OcHalleHue:
JleMOHCTpalMOHHbIE IJIaKaThl ¥ HaTypHbIE 00pa3libl U3ydaeMbIX IPUOOPOB.

VYuebuble ayauropun 457, 459 nis mpoBeneHuUs MpakTUYecKuX 3aHsATHH. OcHalieHue:
JleMOHCTpalMOHHbIE IJIAKaThl U HATypHbIE 00pa3libl U3y4aeMbIX AIEKTPOHHBIX IPUOOPOB.

YueOnas aymauropus 457 mis npoBeneHus naboparopubeix 3aHsTuil. OcHamenne: 10
YHHUBEPCAIBHBIX JJA00paTopHbIX cTeH0B 87J1-01, MynbTUMETpHI, OcIHILIOrpadHbI.

[lomemenus 457a, 460a, 457 i xpaHeHUS M NPOPUIAKTUUECKOTO OOCTYKMBaHUS
yuebHoro obopynoBanus. OcHamenue: [Ikadsr 1151 XpaHeHUs] HATYPHBIX 00pa3lioB U3y4aeMbIX
AJIEKTPOHHBIX TPUOOPOB, YUEOHOT0 000PYI0BAHUS U YUEOHBIX 1O0COOUH.



IIpuniaoxenue 1

Y4eOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeIbHOM PadoThl 00yYaloIMXCs
KOHTpOHbeIC BOITPOCHI IO UTOraM OCBOCHHA AWUCLUITIIIMHBI.
Pasznen «TBeprorenpHas 31€KTPOHUKA»:

1. Yo 03HauUaeT BhIpaKEHHUE «TPAJAUEHT KOHIIEHTpAUU?

2. Yro Ha3eBaroT TOKOM aperida? Tokom muddy3um?

3. B kakux equHHUIIAX U3MEPSETCS MPOBOIUMOCTH BELIeCTBA?

4. UYem 0OBsICHIETCS pAa3NIMUUE B IPOBOJIUMOCTSIX TPOBOJIHUKOB, MOTYIIPOBOAHUKOB U
JTUDJIEKTPUKOB?

5. Kaxoit monynpoBogHUK Ha3pIBaloT cOOCTBEHHBIM? KakoBa ero mpoBOaMMOCTh?

6. /laiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY MTPOBOAUMOCTH XUMUYECKH YACTHIX TePMaHHS U
KpEMHHUS.

7. Kak BinusieT TemnepaTypa KpucTauia cOOCTBEHHOTO MOJIYPOBOAHMKA HA €ro
MIPOBOJUMOCTH?

8. UTo Ha3BIBAIOT MIPOIIECCOM PEKOMOHMHAITH ?

9. UYro HazwBaroT noHopamu? Aknentopamu? Kakosa ux poiss ? Kak BiusieT BBeieHHE IPUMECH
B COOCTBEHHBIH MOITYIPOBOAHUK HA €r0 TPOBOAUMOCTbD.

10. Yro Ha3BIBarOT OCHOBHBIMHU M HEOCHOBHBIMH HOCUTENSIMU?  [IprMephl TAKOBBIX HOCHTETICH.
11. Kak noHMMAaTh BBIpaXE€HUE «THUI MPOBOJIUMOCTH MOJYIIPOBOIHUKA», B UEM OTINYNE THUIIOB
MIPOBOJMMOCTH COOCTBEHHOTO U IPUMECHOTO MOIYIPOBOIHUKOB?

12. Kakue HOCHUTENH SIBISIFOTCSI OCHOBHBIMU TPY BBEJICHUH TOHOPHOM MIJIM aKLIETITOPHOM
npumecei? [Touemy?

13. B ueM oTnnyrie MEXaHU3MOB BIIMSIHHS TEMIIEPATyphbl Ha MPOBOJIUMOCTD MOJYITPOBOTHUKOB
Y METaJUIOB?

14. Yro HaA3BIBAIOT p-N-TIEpeX0/I0M, Kak OH 00paszyeTcs?

15. Yro Ha3BIBAIOT paBHOBECHBIM COCTOSITHHEM P-N-TIEpexoaa

16. UTo 03HAUaIOT BHIPAKEHUS «IIPSMOE CMEIICHHE MTEPEeX0/1a», «0OpaTHOE CMEIleHUE
nepexoia»? UeM OTIIMYAIOTCS TapaMeTphl epexo/ia Mpy yKazaHHBIX CMELEHUAX ?

17. Yto o3HauaeT BeIpakeHHe «poOoi p-N-nepexoaa»? [lo kakum npu3zHakam CyasT O
HACTyIUIeHUH 1po0osi? Ou3nyecKuit MexaHu3M MpoOost U €ro pa3sHOBUIHOCTH.

18. Hasnadenwue, ycioBHOE 0003HaUEHUE, KOHCTPYKIUS, (PU3NYECKU TpUHIUT AeicTBUs, BAX,
napaMeTpsl U MaPKUPOBKH BBHIITPSIMUTEIbHBIX IUOJIOB.

19. Hasnauenue, ycnoBHOE 0003HaYeHNE, KOHCTPYKIHS, PU3NUECKUI TPUHLIUI AercTBU, BAX,
napaMeTpbl U MapKUPOBKH CTAOUITUTPOHOB.

20. HasznaueHue, yclIOBHOE 0003HaUEHUE, KOHCTPYKIIHS, PU3NUECKUI MPUHLIUI AericTBUsL, BAX,
napaMeTpsl U MapKUPOBKH THOJIOB

21. HasznaueHue, yCIIOBHOE 0003HaUEHUE, KOHCTPYKIIHS, PU3NUECKU TPUHLINI AericTBUsL, BAX,
napameTpsl U MapKupoBkH 1uo10B HloTTku

22. HaznaueHue, ycioBHOE 0003Hau€HHE, KOHCTPYKIUS, (PU3NUECKUi MpUHLHUI eiicTBus, BAX,
napamMeTpsl 1 MapKUPOBKU OUIIOJISIPHBIX TPAH3UCTOPOB.

23. HaznaueHue, ycioBHOe 0003Hau€HHE, KOHCTPYKIUS, (PU3NUECKUi MpUHLHUI JieiicTBus, BAX,
IIapaMeTpbl U MAPKUPOBKH IOJIEBBIX TPAH3UCTOPOB € YIIPABJISIOIIUM P-N IEPEXOIOM.

24. HaznaueHue, ycI0BHOE 0003Hau€HHE, KOHCTPYKIHUS, (PU3NUECKUil MpuHLHUI eiicTBus, BAX,
IapaMeTpsl 1 MapKUPOBKH MOJIEBBIX TPAH3UCTOPOB C N30JIMPOBAHHBIM 3aTBOPOM U
WHYLIUPOBAHHBIM KaHAJIOM.

25. HaznaueHue, ycioBHOe 0003Hau€HHE, KOHCTPYKIMS, (PU3NUECKUi MpUHLHKI JieiicTBus, BAX,
rapaMeTpsl U MapKUPOBKH JUHUCTOPOB.

26. Hasnauenue, ycioBHOe 0003Hau€HHE, KOHCTPYKLUA, (pu3ndeckuil mpuHuuI neiicteus, BAX,
IapaMeTpsl U MapKUPOBKH OJHO- U JIBYXOIIEPALlMOHHBIX TPUHUCTOPOB.



27. Haznauenue, ycioBHOE 0003HauU€HHE, KOHCTPYKIHUS, (PU3NUECKUI PUHLIHUI eiicTBus, BAX,
napamMeTpsl U MapKUPOBKHU CHMUCTOPOB.

28. OnHO- ¥ ABYXIOJYNEPUOAHAS (MOCTOBAs) CXEMBI BHIPSMIICHHS IEPEMEHHOTO OJHO(a3HOTO
HaTPSHKCHUS.

29. JluHaMu4ecKuid pexxuM paboThl OUIOISIPHOTO TpaH3ucTopa B cxeme ¢ O3. HeobxoauMocTh
MIPEIBAPUTENILHOTO CMEILEHUSI AMUTTEPHOIO NIEPEX0/1a IIPU YCUIIEHUH PAa3HOIOJSPHOIO CUTHAJIA
1 CTIOCOOBI €T0 (CMENIeHHs) OpraHUu3aIHH.

30. /lnHaMHUYECKHUKHA PeKUM pabOTHI TOJIEBOTO TPAH3UCTOPA C YIPABISIONIMM MIEPEX0I0M B
cxeme OU. PexxrmM aBTOMaTHUECKOTO CMEIIEHUS.

Pasznen «BakyymHas 1 razopaspsast JIEKTPOHUKA»:

1. TlpuBeaute npumepbl BaKyyMHBIX 3JIEKTPOHHBIX TPUOOPOB, KAKOBO UX Ha3HAUYEHUE U
yCIIOBHOE 0003HaueHue?

2. Kak 3aBucut k03(h(HUIIMEHT BTOPUYHON IMUCCUH OT SHEPTHH MEPBUYHBIX dIIEKTPOHOB?

3. Tlepeuncnure BUIBI pa3psa0B B raze M YKaKUTE HA OOJIACTH WX MPUMEHEHHSI WA YCIOBHUS

CYIIECTBOBaHMSL.

4. Ha3zHauyeHue, KOHCTPYKIUS, IpUHUHKN AercTBUs, BAX 1 mapameTpbl TpEX3IeKTPOIHO I

BAaKyyMHOM JIaMIIbl C KaTOJOM NPSIMOTO HaKana.

5. C xakoll 1enblo co3/1aeTcsl pa3psKeHHe BHYTPU KOPITYCOB BaKyyMHBIX npuoopos? Uto

MPOM30UIET MPHU HAPYIICHUH BaKyyma y Ipubopa ¢ OKCHIHBIM KaToJgoM?

6. Uro Ha3pIBAIOT pabOTOH BBIXO/IA, B UEM €€ U3MEPSIOT, KAKOBA METOIMKA €€ OTpeIesICHUS 1

KakoBa (IIpUMepHO) e€ BeJIMYNHA JIJIsl pa3JIUYHbBIX BEUIECTB?

7.  Kaxum 06pa3oM MOXHO yIpaBiIsTh MONEPEUHBIM Pa3MEPOM HJIEKTPOHHOTO MOTOKA?

[IpuBenuTe npumep peanu3annu.

8. ®wusnyeckas CyIHOCTb aBTO3JIEKTPOHHOM AIMHUCCUH, TPUMEPHI IPUMEHEHUSL.

9. B kakux mpubopax HaOIIOJACTCS SIBJICHUE BTOPUYHON IMUCCUH, B KAKMX U3 HUX OHA

IpeJCTaBIseT co00M KemaeMoe sIBICHHE, a B KAKMX — HeXeJaTelbHOe.

10. m3myeckas CyniHOCTh B3PbIBHOW IMHUCCHUH.

11. KoHCTpyKIuS M1 MEXaHU3M CBEUYEHUS IJIA3MEHHBIX IKPAHOB.

12. N306pa3uth rpauk 3aBUCUMOCTH aHOJTHOI'O TOKA BAKyyMHOI'O IMO/1a C TEPMOKATOIOM

IIPSIMOTO Hakajla OT TEMIIEPATypbl KaTOAa B TUANa30HE OT HYJIS 0 HOMUHAJILHOTO 3HAYEHUS €r0

TeMIepaTypbl (B OTHOCUTENIBHBIX €IMHULIAX).

13. ®wusnyeckas CynHOCTh (POTOIIEKTPOHHON IMHUCCHH.

14. KoHctpykuus, yclioBHOE 0003HAYEHHUE U IPUHLIUN I€HCTBUS LU(PPOBBIX ra30pa3psaaHbIX

UHJUKaTOPOB.

15. ®wusuyeckas CymHOCTb BTOPUYHOM 3JIEKTPOHHOMN 3MuUccUn?

16. MexaHu3M cBeueHMs ra3a IpH «TieroieM paspsae»? IIpu kakux yciaoBHUAX OH BO3HUKAET?

17. Yrto HaA3BIBAIOT «KpacHOU rpaHuliei» GoTodddekra, kKak oHa HAXOJUTCS?

18. Ha3zoBure cymecTByOLME B HACTOALIEE BPEMsI TUIIBI TEPMOKATO/IOB U JaliTe UM

CPAaBHUTEJBHYIO XapaKTEPUCTHUKY.

19. B 4ém cocTOUT NPUHIMIINAIBHOE OTINYNE CAMOCTOSITEIBHOTO ra30BOr0 paspsijia oT

HECaMOCTOSTENBHOTO?

20. Yro Ha3bIBatoT Pa3oBoil (POKYCUPOBKOIL, Kak €€ MoIyyaroT U ¢ KaKOH LeIbI0 HCIOIb3YIOT?

21. ®usnyeckas CyIIHOCTb KaTOA0JTIOMUHECIICHIIUH, €€ TPUMEHEHHE.

22. HazHaueHue, KOHCTPYKLHUS U NPUHIMI AeHCTBUs cuérunka [eiirepa.

23. VI3MeHUuTCs 1 HaPsDKEHMS 3allUPaHusl Y BAKYyMHOT'O TPHOJa, U OYeMY, IIPU YMEHbILIEHUH

paccTOsHUS MEXy KaTOJOM U CETKOM?

24. Tlpupona TeMHOBOTO TOKa ()OTOZJIEMEHTa U METOIMKA ero u3MepeHus. Kak BiuseT BenuunHa

TEMHOBOTO TOKa Ha pa3peraroilyto cnocoOHOCTh (hoTo3IeMeHTa?

25. YpaBHenue Puuapjicona-/Ipumana.

26. Uto Ha3bIBAIOT «JIEKTPOHHOMN JTUH30M», I/Ie OHA IPUMEHSETCS U TS 4ero?

27. KoHCTpyKIMsl U MEXaHHU3M CBEUYEHUS TJIA3MEHHBIX SKPaHOB?

28. ®uznyeckuil MEXaHU3M JIyTrOBOTO pa3psijia U €ero NpUuMEHEHHE.



29. Kak BnusieT HanpsHKeHHE OTpaXkaTessl Ha PeXKUM PadOThl OTPasKaTeNIbHOTO KIMCTPOHA?
30. Hcnonp3yeMbie B mprOOpax mia3MEeHHOH 3JEKTPOHUKHU T'a3bl B HOPMAJIBHOM COCTOSIHUU
ABJIAIOTCS U30JsaTopaMu. Kakum oOpa3oM B HUX MOSBISAIOTCS HOCUTEIHN TOKa?

31. IpuHUIMI OTKIOHEHHS JTyda OoT ocu nposkekropa DJIT mocpeacTBOM MarHUTHOTO TOJISL.
32. Uro Ha3BIBAIOT «JIEKTPOHHBIM IIPOKEKTOPOMY, KAKOBA €r0 KOHCTPYKIIMS, HA3HAUYCHHUE
3JIEMEHTOB U 00JIaCTh IPUMEHEHUs?

33. CpaBHUTEIbHAS XapaKTEPUCTHKA BAKYYMHOTO U Ta30HAMOJIHEHHOTO (POTOIIEMEHTOB.

34. dwusnvecKkuii MEXaHU3M UCKPOBOTO pa3psiia.

35. SIBisieTcs U M3ITy4eHHE KaTOIOTIOMUHECIIEHTHOTO HHMKATOPA KOTEPEHTHBIM U IoYeMy?

Paznen «KBanToBast u onTH4eCcKast SJIEKTPOHUKA:

1. BimsHHE KOPITYCKYJIIPHO- BOJTHOBOTO JyaJIi3Ma Ha CIIOCOOBI OTIMCAHUS YICKTPOMArHUTHOTO
M3ITydeHUs] ONITUYECKOTO JThana3oHa.

2. KoHCTpyKIMs ¥ MPUHIMI ASHCTBUS (OTOTUPHUCTOPOB. OCHOBHBIC XapaKTEPUCTHKH H

napaMeTpsl

3. Duepretuveckue U POTOMETPUICCKIE XapaKTEPUCTHKHU H3JTydEHHUS ONITHISCKOTO JHAa30Ha.

4. CpaBHUTEIIbHAS XapaKTEPUCTHKA CBETOIMOJIOB H WHKEKITMOHHBIX J1a3epPOB KaK HCTOYHHKOB

W3ITydeHUS

5. Ilonatue MHBEPCHOM HACEICHHOCTH B CBETE CTATHCTUKHU bosbiiMana. MexaHus3m u crmocoObl

CO3/aHHSI MTHBEPCHOM HACEIICHHOCTH.

6. Hasnauenwue, yciioBHOE 0003HAYCHHE, KOHCTPYKIIHS, ITApAMETPHI ¥ IIPUHITUT ICHCTBUS

dhoTtopesuctopos. [Ipumenenne GoTope3nuCTOPOB.

7. TlormnomeHue oNTHYECKOTO U3TYYCHHS BelecTBOM. 3aKkoH byrepa-Jlambepra.

8. OO6ocHOBaHWE HEOOXOAUMOCTH UCTIOIH30BAHUS CBETOBBIX MyYKOB JIJIs TIepeaaun

nHpopMaIuu.

9. ®usnyeckue NPUHIUNBI (YHKIMOHUPOBAHUS BOJIOKOHHBIX CBETOBO/IOB.

10. ITonsiTne Hakauku, 0OOCHOBAHKE €€ HEOOXOTUMOCTH M CIIOCOOBI OCYIIIECTBICHHUSI.

11. OcHoBHBIE XapaKTEPUCTUKHU U MapaMeTprl (poTope3rucTopoB. CrioCOOBI 3aIIUTHI OT UX OTKAa3a.

12. CnoHTaHHOE U BBIHY)XJIEHHOE U3JIy4YeHUs. YIIUPEHUE CIIEKTPATbHBIX JTUHUI, CBSI3aHHOE CO

CHOHTAaHHBIMHU TepexoaamMu. [IpuMepsl CIOHTAHHOTO U3ITYYEHUSI.

13. Ha3nauenue, ycioBHOE 0003HaUY€HUE, MPUHIUI ICHCTBUS, KOHCTPYKLIUS U ITapaMeTphbl

¢dboToano0B ¢ p-n-nepexoaom. [Ipumenenue GoToaNO0I0B.

14. TlouaTue aKTUBHOM cpepl Jiazepa, TpeOOBaHUSs, IPEABABIsEMbIE K AKTUBHBIM CpeJlaM, TUIIbI

aKTUBHBIX CpPE/I.

15. Ha3nauenue, ycioBHOE 0003HaUY€HUE, KOHCTPYKIIMS, IPUHIIUI JSHCTBUS U TapaMeTphI

cBeT01M010B. [IprMeHeHue cBeTO M0 I0B.

16. CpaBHuTenbHAS XapaKTepUCTUKA (HOTOPE3UCTOPOB, OCHOBAHHBIX HA SBICHUSIX COOCTBEHHOM

U IpUMecHOi npoBoguMocTeld. OCOOEHHOCTH IKCILTyaTalluu (POTOPE3UCTOPOB C MPUMECHBIM

TUIIOM MPOBOIUMOCTH.

17. CaoiicTBa na3epHbIX My4KOB. [lapamMeTpsl 1a3epHOT0 U3TyYeHUS.

18. PacuudpyiiTe NoHITHE «OJHOMOJOBBIN J1a3ep. SABIsSETCS JIM TAKOBBIM HHXKEKIIMOHHBIN

nasep u noyemy? 3aueM BOOOIIE HY>KEH OJJHOMOIOBBIN pesxkum? SIBisieTcs 1 OJHOMOJIOBOE

M3ITy4YeHUE KOTePEHTHBIM, U KaKUMHU CBOWCTBaMU 00J1a/1aeT KOTePEHTHOE U3IydeHue?

19. Ha3nauenwue, ycioBHOE 0003HaUY€HUE, MPUHIUT IEHCTBHUS, KOHCTPYKIIUS U MTapaMeTphI

boToaro10B ¢ P-i-n cTpykTypoii. CpaBHEeHHE ¢ POTOAMOIAMH P-N CTPYKTYPHI.

20. JlaBuHHBIE POTOANOMABI: OONTACTH MPUMEHEHHUS, CPABHUTEIbHAS XapaKTEPUCTHKA (C p-n |

p-i-n GoTOIMOIaMH), 0COOEHHOCTH IKCILTyaTallHH.

21. AMIIUTYTHO-UMITYIIbCHASI MOAYJISLIMS CBETOBOTO MyYKa WHKEKIIMOHHBIX J1azepoB. CxemHas

peanuzanus ycTpoiicTBa MOIYISITOPA.

22. Ha3znaueHue, yCIOBHOE 0003HAUYCHHE, KOHCTPYKIIHS, IIPUHITUIT ISHCTBUS, XapaKTEPUCTHKU U

napaMeTpsl OUTIONSPHBIX (POTOTPAH3UCTOPOB.

23. ObocHOBaHME HEOOXOTUMOCTH UCIIOIB30BaHUS CBETOBBIX ITyYKOB ISl IEpeaayu

nHpopmanuu. Gusnveckre NPUHIUNBI (HYHKIIMOHUPOBAHUS BOJIOKOHHBIX CBETOBOIOB.



24. HaznaueHue, ycJIOBHOE 0003HAYCHHE, TPUHIIUI ACHCTBUS, KOHCTPYKIIUS U ITApaMETPhI
(hOTOTMHUCTOPOB..

25. KoHCTpyKIMH OJJHOMOJOBBIX 1 MHOTOMOJIOBEIX BOJTHOBOJIOB, OCOOCHHOCTH MPUMEHEHHUSI.
26. Yem oOBsICHAETCS TO 0OCTOSITENBCTBO, YTO NMPH paboTe PoToaN0Aa B AUOTHOM PEKUME
(OTOTOK IPAKTHUECKU HE U3MEHSETCS B IIMPOKOM JIMAIIa30HEe COMPOTUBICHUIN HArpy3Ku (CM.
pe3ybTaThl 1a00paTOPHOI pabOThI), U HAYMHAET YMEHBIIATHCS TOJIBKO MPH JOCTHKEHHH €10
OTIpENIeIIEHHOTO 3Ha4eHus1. B To e Bpems mpu paboTe B TaJIbBaHUYECKOM PEKUME POCT
COIIPOTHUBIICHUS HATPY3KH BBI3BIBACT 3aKOHOMEPHOE YMEHBIIEHUE (POTOTOKA.

27. Kaxumu hakropamu 00BSICHICTCS HHEPIMOHHOCTE oTOpe3ucTopa?

28. Haznauenue, ycaoBHOE 0003HAUEHUE, KOHCTPYKIUS U MPHHIIMI JACHCTBHS MOJIEBBIX
¢doroTpan3ucTopoB. OCHOBHBIE XapaKTEPUCTUKH U TTapaMeTphl (OTOTPAH3UCTOPOB.

29. ®wusnyeckas CyINIHOCTh 3aTyXaHHs U UCKAKEHUS CUTHAJIA, IEPEaBaeMoro 1Mo ONTHYECKOMY
kabemto. [TapamMeTpsl ONTHYECKUX KaOemel, XapaKkTepu3yIOIINX YKa3aHHbBIE SIBICHUSI.

30. M3BecTHO, 4TO B MPHBO/IC KOMITAKT-IMCKA UCIIOJIB3YETCSI HCTOYHUK ONTHYECKOTO M3ITYUSHHSL.
Mosket 11 UM ObITh MUKPOMUHHUATIOPHAS JTaMIla HakaluBaHus nin ceeroanon? [ouemy? Kakoit
U3 MapaMeTPOB M3ITYYCHUs OTIPENENISIET THIT €ro NCTOYHHKA?

31. Kakwue mporecchl MPOUCXoaiT B KpHUcTaiuie (HOTOAMOIA C P-N TIEPEXOJIOM B PEKUME
XOJIOCTOTO X0J1a TIPH 0OJTyYCHUU CBETOM?

32. KoHCTpYKIWS ¥ IPUHITAI ICHCTBUS TBEPIOTEIBHBIX (PYOMHOBBIX) JIA3€POB.

33. OnTponsl. Ha3zHaueHne onTpOHOB, WX Pa3sHOBUIHOCTH M CPaBHHUTEIbHAS XapaKTEPUCTHUKA.
YcnoBHOE 0003HAYECHUE U TTapaMeTPhl THPUCTOPHBIX ONTPOHOB.

34. Kakue MexaHM3MBI MOTJIONIEHUS CBETa HCIIONB3YIOTCS B (hoTopesucropax? [aiite um
CPaBHHTEIHHYIO XapaKTePUCTHKY.

35. ITapamerpsl POTOPE3NCTOPOB € YKA3aHUEM MX PA3MEPHOCTH U METOJIUKH OTIPEICIICHHS.

36. B ueMm oTimume mapamMeTpoB (OTOPE3UCTOPOB, U3TOTOBICHHBIX U3 COOCTBEHHOTO U
MIPUMECHOTO TOJIYITPOBOTHUKOB?

37. KakoBa npuynHa BRICOKOW HHEPIIMOHHOCTH (POTOPE3UCTOPOB?

38. B kakoMm cimyyae ¢hoTOpe3uCTOphl HEOOXOIMMO OXJIaXKAaTh?

39. Kak onpenenuTs 49yBCTBUTEIBHOCTH poTOpe3ncTopa?

40. M3oOpa3ute cxeMy BKIOUCHUS (POTOpPE3UCTOPa Kak (PoTonmpuéMHUKA.

41. Yewm xpucrami GoToaro1a OTINYAETCS OT KpucTaia poTopesucropa?

42. Kakue nporecchl MpoOUCXO AT B KpUcTalie GOTOaMO 1A TIPH 00TydeHUH ?

43. UTto Ha3BIBAIOT «KPACHOU rpaHuIeit BHyTpeHHero ¢poTtoddderTar, Kak e€ onpeaestoT?

44, KakoB MmexaHu3M Bo3HUKHOBeHUs (HoToDIC?

45. Kaxkoit pexxum padoTsl hoToanoaa o01aaaeT 00IblIeld YyBCTBUTEILHOCTHIO U TTOUYEMY?

46. Kak Brnuser pexxuM paboThl GOTOIM0/1a HA ero ObIcTpoAcicTBHE?

47. Tlapametpsl (hOTOaMO/IA C YKA3aHUEM UX Pa3MEPHOCTH M METOJAUKH OIPEICTICHHUS.

48. paBHHTeNbHAs XapakTepuctuka otopesucropa u Gporoanoaa. Yem oObsCHIETCS pa3iuine
HX TTapaMeTpoB?

49. Kakoii u3 poTONPUEMHUKOB MOXKET paboTaTh 0€3 NCTOYHUKA MUTAHUS U TOYeMYy?

50. Cxemsbl ycuieHus curHaia (OTONPHUEMHHUKOB.

51. Tlo xakum npuyrHaM (GOTOMPUEMHUKN MOTYT BBIMTH U3 CTPOS?

52. Buenrawuii Bu1 (JOTOMPHUEMHUKOB MOKET OBITH COBEPIIIEHHO OHaKoB. Kak ¢ momotbto
MYJIBTUMETPA ONPEIEIUTh BU GOTONPUEMHHUKA U OTIPEACTUTH — /i€ KaKoii BbIBOJ (hoToImona?
53. KakoB0 MpakTHUUYECKOE UCIIOIB30BAHUE OTHOPOAHBIX TPUMECHBIX MOJIYIIPOBOIHUKOB?

54. Ecnu dotope3ncTop uMeeT B KauecTBe (DOTOUYBCTBUTEIHHOTO AJIEMEHTA TUIEHKY XUMUYECKH
YHCTOrO KPEMHUS, TO KAKOBO MUHUMAaJIbHOE 3HaYEHNE SHEPTUU KBaHTA CBETA, BHI3BIBAIOIIET O
M3MEHEHHEe IPOBOIUMOCTH (poTope3ucTopa (METoAMKa pacyera)?



IIpuioxenue 2

7. O1leHOYHbIE cpeacrea AJisi MpoBEeACHUS l'lpOMe)KyTO'lHOﬁ arreCcranmm:

HpOMe)Ky’[O‘-IHaﬂ arrecrauusa UMECT LECJIbI0 OIMPCACINTL CTCIICHb AOCTHXXCHUA 3allJIAHUPOBAHHBIX PE3YJIbTATOB 06y‘IeHI/I$I o AWCHUIIIIMHE 3a

OTpeJIeNIEHHBIN Mepro] 00ydeHus (ceMecTp) U MPOBOIUTCS B popMe 3aUeTa ¢ OLEHKOH, dK3aMeHa.

a) Hﬂa}mpyeMble PeE3yJdbTaThbl 06yqe}mﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA I[pOMe)KyTO‘-IHOﬁ aTreCralum:

Ko nnaukaropa
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[1IK-1 Cnioco6en pa3zpabaTbiBaTh CTPYKTYPHBIE U (PYHKIIMOHAIBHBIE CXEMBI AJIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, IPUHIIMITUATIBHBIX CXEM YCTPOICTB C

HCITOJIb30BAHUEM CPCICTB KOMIIBKOTCPHOT'O ITPOCKTUPOBAHMS, ITIPOBCIACHUCM ITPOCKTHLIX PACYCTOB U TCXHUKO -OKOHOMUYCCKUM 000CHOBaHUEM

MIPUHUMAEMBIX pPEIICHUN

IK-1.1

Pa3pabarbiBaer ACKU3HBIN MIPOEKT,
BKJIFOYAIOIIHI: BEIOOP CTPYKTYPHOM CXEMBbI
AJIEKTPOHHOTO YCTPOMCTBA WIIM CHUCTEMBI
nyTeM COTOCTaBJICHUS pa3IMYHBIX
BapMAHTOB U MX OLEHKU C TOYKU 3pEHUs
TEXHUYECKUX u HKOHOMUYECKUX
TpeOOBaHUIA; paccuuThIBaeT BCE
HEOOXOMMBbIE TIOKa3aTelld CTPYKTYPHOMH
CXEMBbI JJIEKTPOHHOTO YCTPOWCTBA HIIU

CHUCTEMBI, B TOM YHCJIC IIOKa3aTCInu

Ka4de€CTBa, BBI6I/Ipa€T U 00OCHOBBIBAET

CXCMBI BCIIOMOTI'aTCJIbHBIX YCTpOfICTB

Bompocs 17151 TOATOTOBKH K 9K3aMEHY.

1. Hapucyiite xauecTBeHHO B BAX KpeMHHEBOTO BBINPSIMUTEILHOTO JTUO/IA.

CuuTas npubop MaJOMOUTHBIM, YKaKUTE MPUOIU3UTEIbHBIE 3HAYEHUS TOKOB U
HanpspKeHUH Ha ocsx rpaduka. [Tokakure Ha BAX yJacTKy M3BECTHBIX PEKUMOB
paboThl U OCHOBHBIE CITPABOYHBIC MTAPAMETPHIL.

Hapucyiite kauectBenHo Buj BAX repmManneBoro BHIIPSIMHUTEILHOTO JHOA.
CuuTas npubop MaJIOMOILTHBIM, YKaKUTE TPUOIU3UTENbHBIE 3HAUEHUSI TOKOB U
HanpspKeHui Ha ocsax rpaduka. [Tokaxute Ha BAX ydacTKu U3BECTHBIX PEKUMOB
paboThl U OCHOBHBIE CITPABOYHBIC MTAPAMETPHIL.

Hapucyiite kauectBenHo Bug BAX crabunutpoHa ¢ TaBUHHBIM 1podoeM. Cuutas
nprOOp MaJTOMOIIIHBIM, YKAXKUTE MPUOTU3UTETbHbIE 3HAYSHHS TOKOB H
HanpspKeHui Ha ocsax rpaduka. [Tokaxkute Ha BAX ydacTKu U3BECTHBIX PEKUMOB
paboThl U OCHOBHBIE CITPABOYHBIE TTAPAMETPHI.

Hapucyiite kauectBeHHO BuJ BAX cTaOUIUTpPOHA C TYHHENTBHBIM MPOOOEM.
CuuTas npubOp MAIOMOITHBIM, YKOKUTE TPUOITU3UTENbHBIE 3HAYEHUS TOKOB U
HanpspKeHU Ha ocsax rpaduka. [Tokaxxute Ha BAX ydacTKu U3BECTHBIX PEKUMOB
paboThI U OCHOBHBIE CITPABOYHBIC TTAPAMETPBHIL.
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Hapucyiite kauectBenno Bug BAX tupucropa. Cunrtas npuOop MaJOMOIIHBIM,
YKa)XHUTE MPUOIU3NUTENbHbIE 3HAYEHHSI TOKOB M HAIIPSDKEHUH Ha OcsiX rpaduka.
[Tokaxute Ha BAX yyacTKU W3BECTHBIX PEKUMOB paOOThl U OCHOBHBIE
CIIpaBOYHBIE ITAPAMETPBI.

Hapucyiite kauectBenno Bug BAX nunucropa. Cunrtas npuOop MaJOMOIIHBIM,
YKa)XHUTE MPUOIN3UTEIbHbIEC 3HAUEHHSI TOKOB M HAaIIPSDKEHUN Ha 0CsAX rpaduka.
[Toxaxute Ha BAX y4acTKu U3BECTHBIX PEKUMOB pabOThI U OCHOBHBIE
CIIpPaBOYHBIE ITAPaMETPBI.

Hapucyiite kauectBenno Bug BAX cumucropa. Cunrtas npudop MaaoMOIIHbIM,
yKaKuTe NPUOIU3UTEIbHbIC 3HAUCHHS] TOKOB M HAIIPSKEHUH Ha OCsX Tpaduka.
[Toxaxxute Ha BAX y4acTku U3BECTHBIX PEKUMOB PaOOTHI U OCHOBHBIE
CIIPABOYHBIC TAPAMETPBI.

Hapucyiite kauectBeHHO BUJ ceMeiicTB BAX OUmosnsipHOro TpaH3UCTOpa B CXeMe
BKJIIOYEHUs ¢ o0weit 6a3oi. Cunras npubOp MaJOMOILHBIM, YKaXHUTE
npUOIM3HUTENIbHBIE 3HAaUE€HUSI TOKOB U HaNpsDKEHUH Ha ocsax rpagukos. [lokaxure
Ha BAX 001actu U3BECTHBIX pEeXKMMOB paOOThl U OCHOBHBIE CIIPAaBOUHBIE
IapaMeTpBl.

Hapucyiite kauectBeHHO BUJ ceMeiicTB BAX OUIONISIpHOTO TpaH3UCTOpa B CXeME
BKJIIOYEHUS ¢ 001UM sMUTTEpoM. CuuTas mpruOOp MaJOMOIIHBIM, YKXKUTE
npUOIM3UTENIbHBIE 3HAaUE€HUS! TOKOB U HaNpsKEeHUH Ha ocsx rpagukos. [lokaxuTte
Ha BAX o00nactu U3BECTHBIX peXKMMOB pabOThl 1 OCHOBHBIE CIIPABOYHbBIE
apaMeTpsl.

Hapucyiite kauectBeHHO Buj cemeiicTB BAX nosieBoro Tpanzucropa ¢
YIIPaBJIAIOUINM pP-N-3aTBOPOM B CXeM€ BKIIFOUEHUS ¢ 001IUM ncTtokoM. CunTast
nprOOp MaJTOMOUIHBIM, YKaKUTE MPUOIU3UTEIbHBIE 3HAUEHUS TOKOB U
HanpsbkeHui Ha ocsix rpadukoB. [Tokaxure Ha BAX 00macT n3BeCTHBIX
PEKUMOB pabOThI U OCHOBHBIE CITPABOYHBIE TAPAMETPBHI.

Hapucyiite kauectBenHo Buj cemelicts BAX nonesoro M/III Tpan3zucropa co
BCTPOCHHBIM KaHAJIOM B CXeM€ BKIIIOUEHUS C 00IMM ucTokoM. Cunrtas npudop
MaJIOMOIIHBIM, YKQXHUTE NPUOIN3UTENbHBIE 3HAYCHUSI TOKOB M HANPsHKEHUH Ha
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ocsx rpagukos. [Tokaxxure Ha BAX o0macTtu u3BECTHBIX peXUMOB pabOTHI U
OCHOBHBIE CIIPaBOYHBIE MTAPAMETPHI.

Hapucyiite kauectBenno Buj cemeiicts BAX nmonesoro M/III Tpansucropa ¢
WHIYIIUPOBAHHBIM KaHAJIOM B CXeME BKIIFOUEHHUSI C 00IIMM UCTOKOM. CunTas
MpUOOP MATOMOITHBIM, YKQXXUTE MTPUOIU3UTEHHBIC 3HAUCHHS TOKOB U
HanpspKeHUH Ha ocsix rpadukoB. [Tokaxkute Ha BAX o01acTi H3BECTHBIX
PEXUMOB pabOTHI M OCHOBHBIE CITPABOYHBIE TTAPAMETPHI.

[TpuBeauTe yciaoBHOe rpaduyeckoe 0003HaYEHHE BBHITPSIMUTEIBLHOTO TMO0/1A B
cootBercTBUU ¢ ['OCT, moAnuImmTe HAUMEHOBAHHUE BBIBOJOB, YKAKNTE
MOJIAPHOCTh BKITIOUEHHS U JIEHCTBUTENIbHBIE HAIIPABJICHUS TOKOB U HANIPSDKEHUH B
OTKPBITOM COCTOSIHUH.

[IpuBenuTe ycinoBHOE rpaduueckoe 0003HauYeHNE CTAOMIMTPOHA B COOTBETCTBUH C
I'OCT, noanunTe HAMMEHOBAHKUE BBIBOJIOB, YKAXKUTE MOJIAPHOCTh BKIIOUEHUS U
JeCTBUTENbHBIC HAIIPABJICHUS TOKOB U HAIIPSDKEHUH B PEKUME CTAOMIM3AIUH.
[TpuBenute yciaoBHOe rpadudeckoe 06003HaYeHHE CTAOUCTOPA B COOTBETCTBUU C
['OCT, noanuiuyTe HAMMEHOBAHKUE BBIBOJIOB U YKAXKHUTE MOJISIPHOCTh BKIIIOUEHUS B
peXHUME CTaOMIIN3alNU.

[TpuBenute yciaoBHOe rpaduyeckoe 0003HaYECHUE TUPUCTOPA C YIIPABICHHUEM I10
karony B coorBercTBUM ¢ ['OCT, noanuinTe HAMMEHOBAHKUE BHIBOJIOB, YKAKUTE
MOJIAPHOCTH BKITFOUEHHS U JIEHCTBUTENIbHBIE HAIIPABJICHUS TOKOB U HANIPSDKEHUH B
OTKPBITOM COCTOSIHUH.

[TpuBenute yciaoBHOe rpadudeckoe 0003HaYCHHE TUPUCTOPA C YIIPABICHUEM 10
anoxay B cootBercTBUU ¢ ['OCT, noanuimMTe HAMMEHOBAHUE BBIBOJIOB, YKAKUTE
MOJISIPHOCTD BKIIFOUEHMS U ICMCTBUTENbHBIEC HAIIPABJICHUSI TOKOB U HAIPSLDKEHUH B
OTKPBITOM COCTOSIHUH.

[TpuBeauTe criocod BKIIOUEHHUS OUMOISPHOTO TPAH3UCTOPA P N p TUIA B CXEMY
ycunuTens ¢ o01ei 6a30i, ykaxXuTe MOJISIPHOCTH U JCHCTBUTEIbHBIC
HATPaBIIEHUs] TOKOB U HAMPsHKEHUI B aKTUBHOM peKUMe. Y CTOBHOE Tpadudeckoe
0003HaueHHE TPAaH3UCTOPa JOJKHO cooTBeTcTBOBaTh ['OCT.

[TpuBeauTe cnocod BKIIOYEHUS OUTOISPHOTO TPAH3UCTOPA N P N TUTIA B CXEMY
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YCHJIMTENS ¢ 00111eH 0a30i, yKaXKUTE MOJSIPHOCTH U JICHCTBUTEILHBIE
HaIpaBJICHUs] TOKOB M HAIPSHKCHUH B aKTUBHOM PEXUMe. Y CIIOBHOE rpadudyeckoe
0003HavYeHHE TPaH3UCTOpa JOHKHO cooTBeTcTBOBATH ['OCT.

20. [TpuBeauTe crioco0 BKITFOUEHUS TTOJIEBOTO TPAH3KUCTOPA C YIPABISIONIMM P N
3aTBOPOM U KaHAJOM N TUIIA B CXEMY YCHJIUTEINSI C OOLIUM UCTOKOM, YKaXKHUTE
MOJIIPHOCTH ¥ ICHCTBUTENBHBIC HAIPABJICHUS] TOKOB U HANPSHKCHUI B aKTUBHOM
pexume. YcioBHOe rpadguueckoe 0003HaYeHHE TPAH3UCTOPA JOJHKHO
coorBercTBOoBaTh [ OCT.

21. IpuBenuTe crioco0 BKIFOUYEHUS TTOJIEBOTO TPAH3UCTOPA C YIPABISIONIMM P N
3aTBOPOM U KaHAJIOM p TUIIA B CXEMY YCHJIUTEINS C OOLIUM UCTOKOM, YKaXKHUTE
MOJIAPHOCTH U JIEHCTBUTENbHbIE HAIIPaBJICHUS TOKOB U HANIPSKEHUH B aKTUBHOM
pexume. YcinoBHOe rpaguueckoe 0003HaU€HHUE TPAH3UCTOPA JOJIKHO
coorBercTBOBaTh ['OCT.

22. IlpuBeaute cnoco6 BKIoueHus nojesoro MJIIT Tpan3ucTopa co BCTpOEHHBIM
KaHaJIOM N TUIIA B CXEMY YCHJIUTEJNS C OOIIUM UCTOKOM, YKaXUTE MOJISIPHOCTH U
JeCTBUTENbHBIE HAIIPABJICHNUS TOKOB U HAIIPSDKEHUH B peKUMeE 00eTHEHUSI.
YcnoBHOe rpadguueckoe 0003HaUCHHUE TPAH3UCTOPA JOJIKHO COOTBETCTBOBATD
I'OCT.

23. IlpuBenute croco6 BkItodeHus nojesoro MJIIT Tpan3ucTopa co BCTpOECHHBIM
KaHaJOM P THUIIA B CXEMY YCHJIUTENS C OOIIUM UCTOKOM, YKQKUTE MOJISIPHOCTH U
NeHCTBUTENbHBIC HAIIPABJICHUS TOKOB U HANIPSDKEHUH B peKUME 00eTHEHUS.
YcnoBHoe rpadudeckoe 0003HAYCHHUE TPAH3UCTOPA JOKHO COOTBETCTBOBATH
I'OCT.

24. Ilpusenure cnoco0 BkIroueHus nosnesoro MJIII TpaH3ucTopa co BCTpOSHHBIM
KaHaJIOM N TUIA B CXEMY YCHIJIUTENS C OOIIUM UCTOKOM, YKaXKUTE MOJISIPHOCTH U
NeCTBUTENbHBIC HAIIPABJICHUS TOKOB U HANIPSDKEHUH B peKUMe 00OTaleHHs.
YcnoBHoe rpadguueckoe 0003HaUCHHE TPAH3UCTOPA JOKHO COOTBETCTBOBATD
I'OCT.

25. Ilpusenure cnocoO BkIroueHus nosnesoro M/III TpaHzucTopa co BCTpOCHHBIM
KaHaJIOM P THIIA B CXEMY YCHJIMTENS C OOIIUM UCTOKOM, YKQKUTE MOJISPHOCTH U
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JeMCTBUTENbHbIE HAIIPaBJIEHNUs TOKOB M HAIIPsDKEHUH B pesKUMe 00OTalleHus.
YcnoBHOe rpadguueckoe 0003HaUYCHHE TPAH3UCTOPA AOKHO COOTBETCTBOBATH
I'OCT.

[IpuBeaure cnoco6 BxitoueHus nosuesoro MJIII Tpan3ucropa ¢ MHAYLHMPOBAHHBIM
KaHaJOM N TUIIA B CXEMY YCHJIUTENS C OOIIMM UCTOKOM, YKaXKUTE MOJSIPHOCTH U
JICICTBUTEIIbHBIE HAIIPABJICHUS TOKOB M HANPS)KEHUH B AKTUBHOM PEXKHME.
YcnoBHOe rpadguueckoe 0003HaUYCHHE TPAH3UCTOPA JOKHO COOTBETCTBOBATH
I'OCT.

[Ipuseaure coco6 BritoueHus nosuesoro MJIII Tpan3ucropa ¢ MHAYLHMPOBAHHBIM
KaHaJIOM p THUIIA B CXEMY YCHIIUTENS C OOLIMM HCTOKOM, YKaKUTE MOJISIPHOCTH U
JNEHCTBUTEIILHBIC HAIIPABJICHNS TOKOB U HAIIPSUKEHUN B aKTUBHOM PEXKHME.
YcnoBHOe rpadguueckoe 0003HaUCHUE TPAH3UCTOPA JOKHO COOTBETCTBOBATH
I'OCT.

I1K-1.2

[IpousBoaut TEXHUKO-3KOHOMHYECKOE
000CHOBaHME TMPUHATOTO pELIEHUs ¢
pacueramMu ce0eCTOMMOCTH YCTpPOICTBa U
CTOMMOCTH €r0 3KCILTyaTallii; CPaBHUBAET
C aHaJoraMu IO TEXHHUKO-3KOHOMHYECKUM
XapaKTepUCTUKAM

BOHpOCBI JJId IIOATOTOBKH K OK3aMCHY.

1.

30HHas TEOpUs, BUJI YHEPIeTHUECKOMN AUarpaMMbl H30JIMPOBAHHOTO aToMa U
IpyMIbl aTOMOB. PacKpbITh CBS3b 30HOM TEOPUU CO CIIEKTPOCKONHENH MaTepUasIOB:
aTOMHBIE JINHEHYaThle, MOJIEKYJIIPHBIE [TOJIOCOBbBIE, HETPEPHIBHBIE (CILIOIIHBIC)
CHEKTPbI U3MYYSHHUSI U MOTIIONIECHUSI.

DIEKTPONPOBOTHOCTH TBEP/IBIX TEJI U €€ CBS3b C SHEPreTUYECKUMH IuarpaMmMaMu
JUISL METAJJIOB, TOJIYIPOBOJHUKOB U TUAIEKTPUKOB. [lepedrciuTs OCHOBHBIE
MaTepuasbl, UMEIOIINE IIMPOKOE MPUMEHEHHE B AIEKTPOHUKE.

CobcTBeHHbIe MOTYITPOBOAHUKHU. [I0Ka3aThk mpoliecc reHepany HocuTenei
3apsiaa Ha SHEPreTUYECKON TuarpaMmme, packpbITh (haKTOPhI, OKa3bIBAIOIINE Ha Hee
BIMsIHME. PekoMOMHaIus 1 TepMoIMHaMUYecKoe paBHOBecue. Bubl Hocutenen
3apsaa B COOCTBEHHBIX MOIYIMPOBOAHUKAX M UX KOHIICHTPAIIMU. AHAIH3
MeXaHHU3Ma MepeIBUKEHUsI CBOOOJHOTO MOJIOKUTENILHOTO 3apsijia B
MOJIYTIPOBOIHUKE Ha IUNIOCKOCTHOM MOJIENIN KPUCTAIUIMYECKON PELIETKH.
[IpumecHbBIe TOTYITPOBOTHUKY h TUIIA. AHAITH3 (POPMUPOBAHUS
IPEUMYILECTBEHHOM JBIPOYHOM 3JIEKTPOIIPOBOJHOCTH C IPUMEHEHUEM
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MJIOCKOCTHOM MOJIENIA KPUCTAJUTMYECKOM PEIIETKH U SHEPTETUUECKON TarpaMMBbl
noJIynpoBoiHMKA. O003HaYeHUs! KOHIIEHTPALHii: IpUMeceil, OCHOBHBIX U
HEOCHOBHBIX HOCHTEIEH, COOCTBEHHBIX HOCUTEeH. COOTHOIIEHHS ATUX
KOHIEHTPaLHU.

[IpumecHbIe TOTYTPOBOJHUKY p TUNA. AHAIU3 (OPMUPOBAHUS
MPEUMYIIECTBEHHOW JIBIPOYHOM JIEKTPONPOBOTHOCTH C IPUMEHEHUEM
MJIOCKOCTHOM MOJIENIA KPUCTAJUTMYECKON PEIIETKH U SHEPTETUYECKON TNarpaMMBbl
noJIynpoBoiHKKA. O003HaUeHUs! KOHIIEHTPAIHil: IprUMeceil, OCHOBHBIX U
HEOCHOBHBIX HOCUTEIIEH, cCOOCTBEHHBIX HOcUTeIeH. COOTHOIIEHUS STUX
KOHIIEHTPALU.

Knaccudukarus HocuTenel 3apsiaa B OJYIIPOBOIHUKAX: TTOABHKHBIC -
HETIOIBUKHBIE, MOJIOKUTEIbHBIC - OTPULIATEIIbHbIE, OCHOBHBIE - HEOCHOBHBIE -
cobctBenHbie. O003HaUECHNE KOHIIEHTPAIIMN Ka)KJI0TO BUIa HOCUTEIICH.
['enepanusi, peKOMOUHAINS ¥ TEPMOAMHAMHUYECKOE paBHOBECHE. PacKpBITh CBA3h
KOHIICHTPAILIMK HOCUTEJICH 3apsiia ¢ pabouyuM AuarnazoHOM TeMIIEpaTyp
MOJTYIPOBOIHUKOBBIX MAaTEPUAIIOB.

HpeiidoBoe u nuddy3noHHOE NBHKEHHE HOCUTENCH 3apsaa B MOJYIPOBOTHUKAX.
[Tporecc oOpa3zoBanmst 0OBEMHOTO 3apsia p N Mepexo/ia Mpu OTCYTCTBUU
BHEIIHETO 3JIEKTPUYECKOTO TOJIS.

AHaJIn3 paBHOBECHOI'O COCTOSIHUSA P h Mepexojia: pacipeeieHue paBHOBECHbBIX
KOHILICHTpAaLMi HOCUTENEH 3apsiia B CTPYKTYpe Mepexo/ia, NOTeHIMalbHas
JIUarpaMma, MoTeHIHAIbHBIN Oapbep, MHUpHUHA 00CTHECHHOUW 30HbI, CPaBHUTEIbHAS
ANEKTPOTIPOBOHOCTH 00JIACTH 0OBEMHOTO 3apsiia U HEUTpaIbHBIX 00IACTei.
AHanu3 COCTOSIHUS P N Nepexo/ia IpHU MPSIMOM CMEILEHNHU: BIUSIHUE HAPSHKEHUS
BHEITHET0 NCTOYHMKA Ha BEJIMUMHY MOTEHIIMAILHOTO Oapbepa U MUPHHY 00JIacTH
00BEMHBIX 3apsI/IOB, BEJIMYMHA MPSMOTO TOKA U COCTOSTHUE MepPexoa.

AHanM3 COCTOSIHUSA P N TIEPEX0/1a MPU 0OPATHOM CMEIICHHUH: BIHSHIE HAPSKEHUS
BHEITHET0 NCTOYHMKA Ha BEJIMYMHY MOTEHIIMAILHOTO Oapbhepa U MUPHUHY 00J1acTH
00BEMHBIX 3apsI/IOB, BETMYMHA OOPAaTHOTO TOKA U COCTOSIHHE MEPEX0/Ia.
WneannzupoBannas BAX nuona, TenaoBoil TOK M TEMI0BOM noTeHuuan. PeanbHas
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BAX nuona, xapakTepHble Y4acTKU PEKUMOB U COCTOSTHUM JTMO/1a.

EmkocTHbIe cBolicTBa p n niepexoa. bapbepHas u qudpy3noHHast EMKOCTb,
BOJIbT-(hapa/iHble XapaKTepUCTUKHU. Bapukamnsl.

Bunel npo6os p n nepexona, o0paTUMOCTh, MEXaHU3MBI, yuacTku BAX
CTaOMIMTPOHOB JUIs Kaxkoro tumna npobdos, TKH u cBoiicTBo camopaszorpesa.
Jwuon IIOTTKM ¥ KOHTAKT METaLI-NOJIYIIPOBOAHMK. Beinpsamisironiue u
HEBBINPSAMIISIONINE KOHTAKTHI.

bunonsipHeie TpaH3UCTOPBI: ONpeeNIeHHE, CBONCTBA, YCIOBHbIE rpaduueckue
0603HayeHus. CTpyKTypa U MPUHIIMI JEHCTBUS TPAaH3UCTOPA BKIIOYEHHOTO IO
cxeme ¢ o0rIeit 6a30ii, MOTOKKW HOCUTENEH 3apsiia, JCHCTBUTEIbHBIC HAIPABICHUS
TOKOB U HaIlpsDKEHUHN B aKTUBHOM peknMe. KonmyecTBeHHast OLleHKa CBOWCTB
yIpaBJICHUS U KOHCTPYKTUBHbBIE OCOOCHHOCTH U3TOTOBJICHUST OUITONISIPHBIX
TPaH3UCTOPOB.

Crioco6 BKIIFOUEHHUSI OUTIOISIPHOTO TPAH3UCTOPA IO CXeMe ¢ o0Iei 6a30i,
MOJISIPHOCTHU U ACMCTBUTEIbHBIE HAIIPABIECHNS TOKOB U HAIPSKEHUI B aKTUBHOM
pexxume. CemeiictBo BAX OGunosisspHoro Tpan3ucropa B cxeme BKirodeHus ¢ Ob,
MPUHIIMIT YIPaBIEHUS U KOAPOUIIUMEHT Nepeaun, peKUMbl pab0ThI TPaH3UCTOPA U
ux obnactu Ha BAX.

Crnioco0 BKIIIOUEHUS OUIIOJISIPHOTO TPAH3UCTOPA MO0 CXEME C OOIIMM SMUTTEPOM,
MOJISIPHOCTHU U ACUCTBUTEIbHBIE HAIIPABICHUS TOKOB U HAIPSKEHUI B aKTUBHOM
pexxume. CemetictBo BAX OumnonspHoro TpaHzucropa B cxeMe BkitoueHus ¢ O3,
MPUHIINI YIIPaBIEHUS U KOYPPHUIIMESHT NIepeauu, peKUMbl paboThl TPAH3UCTOPA U
ux obnactu Ha BAX.

ITpocreiimme cxembl ycuunTenbHbIX kackagos ¢ OO, Ob u OK. Bo3moxHble

KO3 PULIMEHTHI YCUIICHHSI B 3THUX CXeMaXx.

[Tonessie TpaH3UCTOPBI. PacKkpbITh UX JBOMHOE Ha3BaHUe. CIOCOOB! U3OIALMH
3aTBOPA, BUJIbI MOJIEBBIX TPAH3UCTOPOB U UX YCIOBHBIE TpapuuecKue
o0o3HaueHust. CpaBHUTENIbHAS XapaKTEPUCTHKA MOJIEBBIX M OUTIOISPHBIX
TPaH3UCTOPOB.

[TosieBbIe TPAH3UCTOPHI C YIPABISIOMIMM P-N-3aTBOPOM. Y ClIOBHBIE rpaduyeckue
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0003HaYeHMs], BHYTPEHHSS CTPYKTypa U NpuHIUN JeicTBUsA. Crioco0 BKIIOUEHHUS
MI0JIEBOTO TPAH3UCTOPA MO CXEME € OOLIUM MCTOKOM, MOJIIPHOCTU U
JeHCTBUTENbHBIE HAIIPABJICHNS TOKOB U HAIPSKEHUIN B aKTUBHOM PEXHME.
CemelictBo BAX B cxeme ¢ OU, mpuHuMn ynpasieHus 1 KOAQPUIUEHT Nepeadu,
peXUMBI pabOTHI IOJIEBOTO TpaH3UCTOpa U ux obnacti Ha BAX.

MJII TpaH3ucTOpBI CO BCTPOSHHBIM KaHAJIOM. Y CJIOBHBIE TpadudecKue
0003Ha4YeHUsI, BHYTPEHHSS CTPYKTypa U NpuHIuUn aeiictBus. Criocod BKIIOUYEHUS
MJII tpan3ucTopa no cxeme ¢ 0OLIMM HCTOKOM, MOJISPHOCTHU U IeHCTBUTEIbHbBIE
HaIlpaBJICHUs TOKOB U HaIIPSHKEHUH B akTUBHOM pexume. CemerictBo BAX B
cxeme BkmoueHus ¢ OU, mpuHIun yrnpasieHus 1 KOAQQULIKUEHT Neperayy,
pexumbl padbotsl MIIT Tpan3ucropa u ux odmactu Ha BAX.

MJIT TpaH3ucTOpbl ¢ MHAYITUPOBAHHBIM KaHAJIOM. Y CJIOBHBIEC rpadudecKre
0003HaueHMsl, BHYTPEHHS CTPYKTypa U NpuUHUUN AeicTBusA. CrocoO BKIHOUYEHUs
M/II1-Tpan3ucropa o cxeme ¢ 0OIIMM UCTOKOM, MOJISIPHOCTH U AEHCTBUTEIbHbIE
HalpaBJICHUs TOKOB U HaNPsLKEHUH B akTUBHOM pexkume. CemerictBo BAX B
cxeme BKkimoueHus ¢ OU, mpuHuun yrpasiieHus: 1 KO3QQULUEHT reperayy,
pesxxumbl pabotel MIIT Tpan3ucTopa u ux odmactu Ha BAX.

Tupucrop: onpenenenue, cBoicTBa, yciloBHbIE rpaduueckre 0003HaueHUs,
HOJIAPHOCTY U IEHCTBUTENIBHBIE HAITPABJICHUs TOKOB U HAIIPSDKEHUH B PA3JIMYHBIX
pekuMax. BHYTpeHHs cTpyKTypa TUPUCTOPA, ABYXTPAH3UCTOPHASI MOAEIb U
npunnun aeiicteus. CemeiictBo BAX, pexumbl paboTsl U X ydacTku Ha BAX.
CrnenanbHble BUIbI THPUCTOPOB, UX YCIOBHBIE rpadudeckue 0003HaueHMs,
cBolicTBa, napameTpsl 1 BAX. CpaBHUTENIBbHAS XapaKTEPUCTUKA HIEKTPOHHBIX
KJIFOUEBBIX PUOOPOB.

Omnpenenenue >EKTPOBAKYYMHBIX TPUOOPOB, UX BUIBI M IPUMEHEHHE.

CpoiicTBa ra3a u noHsATHE Bakyyma. Hu3kuli, cpeiHAN 1 BBICOKHN BaKyyM.
Temnon3onsauroHHbIE CBOMCTBA BaKyyMa.

DJeKTpOHHAsl SMUCCHA M paboTa BbIX0JIa AJIEKTPOHA. BU/IbI 2IEKTPOHHOM SMHCCUU
B AJIEKTPOBAKYYMHBIX IpUOOpax.

DeMeHThl KOHCTPYKIIMH IEKTPOHHBIX JIaMI, X (YHKIMOHAJIbHOE Ha3HAYCHHUE U
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0COOEHHOCTHU M3TOTOBJIEHHUS: KaTO/Ibl, CETKH, KOPITyCa, SIEKTPOIbl, T€TTEPHI.
DnekTpoBakyyMHbIe 110 bl VIX Bunbl 1 YI'O, MONSPHOCTH U 1EHCTBUTENIHHbBIC
HaIpPaBJIEHUS! TOKOB U HAIIPSDKEHUHN B OTKPBITOM cocTosiHMUA. BAX
AJIEKTPOBAKYYMHOTO JHMO/Ia, PEKUMBI €ro paboThl U ux yuacTku Ha BAX. 3akon
CTEIIEHU TPEX BTOPBIX U ypaBHeHHE Pudapacona-/[pmmana. BinusHue Toka Hakana
karojaa Ha popmy BAX u cpok ciryx0Obl BAKYyMHOT'O JHO/IA.

[TpuHIMI NEHCTBUS 3JEKTPOBAKYYMHOIO TUOJIa M KPUBBIE paclpe/leeHUs
MOTEHIIMAJIOB B MPOCTPAHCTBE aHOA-KATO/ IIPH Pa3IUYHbBIX HAPSHKEHUAX Ha
aHoJe.

DIIEKTPOBAKYYMHBIE TPHUO/IbI, UX OTIUYHE OT AUOJOB IO KOHCTPYKLHH U
npuHIUIy neidctus. YI'O u crmoco0 BKIFOYSHHS TPHUOA TI0 CXeME C 00IIUM
karoqom (OK), monsipHOCTH U IEHCTBUTEIBHBIC HAIPABIICHUSI TOKOB U
HanpsHKEHUU B aKTUBHOM pexkuMe. BAX TpHoJ0B ¢ ceTkamu cpeHeld U BBICOKOM
MIPOHMIIAEMOCTH U 3aKOH CTENIEHU TpeX BTOPbIX. [[apaMeTpsl 371€KTpOBaKyyMHBIX
TPUOJIOB.

DIIEKTPOBAKYYMHBIE TETPOJbL, UX OTINYHE OT TPUOJOB MO KOHCTPYKIIUH,
NPUHIUITY AeicTBUS U apameTpaM. YI'O 1 cioco0d BKIFOYEHUS TETPOIA IO CXEME
¢ OK, nonsipHOCTH M AEMCTBUTEIBHBIE HAIIPABIICHUS TOKOB U HAIIPSIKEHUH B
akTUBHOM pexume. BAX teTpo 0B U TUHATPOHHBIHN (PPEKT.

DIIEKTPOBAKYYMHBIE IIEHTO/AbI, UX OTJIMYME OT TETPOJIOB 10 KOHCTPYKIIHH,
NpUHLMITY AeicTBHs U napameTpaM. YI'O u criocod BKIIOUEHUS IEHTO/1a 10 CXeMe
¢ OK, nonsipHOCTH U A€MCTBUTEIbHBIE HAMIPABIICHUS TOKOB U HAIIPSIKEHUH B
akTUBHOM pexume. BAX neHronos.

YcTpoiicTBO M MPUHIMIT JEWCTBUS 3JIEKTpOHHO-TTy4deBoi Tpyoku (DJIT) ¢
IEKTPOCTaTUYeCKON (POKYyCHpOBKOH M oTKIIOHEHHEM Jtyda. YI'O DJIT u npuHuun
JeiicTBus ocumiiorpada.

0) Ilopsinok npoBeeHNst MPOMEKYTOYHOH ATTECTALMH, NOKA3ATEJM H KPUTEPHH OLlCHUBAHMSA
[IpomexyTouHas aTTecTanus N0 AUCHUIUIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI, IIO3BOJIAIONINE OLICHUTh YPOBEHb YCBOECHUS 00YyUaIOIIMMHUCS
3HaHUH, U MPAKTUYECKUE 3a/1aHU, BBISBIIAIONINE CTENIEHb COPMUPOBAHHOCTH YMEHUH U BIIQJCHUH, TPOBOIUTCS B (hopMe dK3aMeHa M 3alIUThl KypCOBOTO




IIPOEKTA.
Metouueckue yKkazaHus Ui IOArOTOBKH K 9K3aMEHY: JUIsl IIOJIrOTOBKU K 9K3aMEHY CTYAEHT JOJIKEH OCBOUTH BCE M3y4aeMbIe TEMbI, B TOM YHCIIE U
OTBEJICHHBIE ISl CAMOCTOSTEIBHOTIO U3YUEHUS, BBIIOJIHUTD U 3alIUTUTh BCE MPAKTUYECKUE PAOOTHI.

Kputepuu olleHKH OCBOCHHS AUCIMIUTHHBI (3a4€T C OIICHKOM U 9K3aMeH):

— Ha OLIEHKY «OTJIMYHO» — O0yJaromuiics MOKa3bIBa€T BHICOKUIM YpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIUH, T.€ CTYJIEHT JIOJDKEH MOKa3aTh
BBICOKHMI YpOBEHb 3HAaHUI HE TOJBKO HAa YPOBHE BOCIPOU3BEACHUS U OObSICHEHUS MH(GOpPMAIMU, HO U MHTEJJIEKTyaJ bHble HABBIKM PELICHUS 3aJad,
HaX0X/ICHHS YHUKAJIbHBIX OTBETOB K Mpo0IeMaM, OIIEHKH U BHIHECEHHSI KPUTUYECKUX CYXKICHMUIA;

— Ha OLEHKY «XOpouIo» — o0yJaromuiicss moka3plBaeT CpeqHUIl ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHH, T.€ CTYAEHT OJKEH MOKa3aTh
3HaHMUS HE TOJBKO HAa YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS WH(OpMallMM, HO M HMHTEUIEKTyaJlbHble HaBBIKM pEIIeHUs NpobdiieM u 3anad,
HaXO0KJICHHUs YHUKAJIbHBIX OTBETOB K IpodiiemMam;

— Ha OLIEHKY «Y/JA0BJIETBOPHUTEIbHO» — 00yJarolniics MOKa3bIBa€T MOPOrOBbIN YPOBEHb CPOPMHUPOBAHHOCTU KOMITETEHIIH, T.€ CTYIEHT JI0JIKEH
M0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOM3BE/ICHUS U 00bsACHEHUS MH(OPMaLIMU, MHTEJUIEKTyallbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a/1a4;

— Ha OICHKY «HEYJTOBJECTBOPUTEJIBbHO» — PC3YyJIbTaT O6yLIeHI/I${ HC JOCTUTHYT, CTYACHT HC MOXXCT IIOKa3aTh 3HaHUA Ha YPOBHE BOCIIPOU3BEACHUA
H 00OBICHEHUS I/IH(l)OpMaHI/II/I, HE MOXKET IMOKa3aTh MHTCIIICKTYaJIbHBIC HABBIKH PEHICHUS IIPOCTHIX 3a1a4.

— «He 3a4TeH0» — oOyyarouuiicss 1eMoHCcTpupyeT 3HaHus He Oosiee 20% TeopeTuyeckoro MaTepuania, A0MyCcKaeT CyIIeCTBEHHbIE OLUTUOKH, HE
MO>KET MOKa3aTh UHTEJUIEKTYalIbHbIE HABBIKU PEIICHUS MMPOCTHIX 3a/au.
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