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PABOYASI TPOT'PAMMA JUCUUIIIAHBI (MOXY.JIST)

OU3HYECKHE OCHOBBI JJIEKTPOHHKH

Hanpasnenye noaroroeku (CrenuansHocTs)
11.03.04 DnexTpoHnKa 1 HAHOIIEKTPOHHKA

Hanpasnenuocts (nmpoguns/cnenuanisanys) mporpaMmsl
IIporpamMmmupoBaB#e ¥ 3EKTPOHKKA HHYOPMALMOHHEIX CUCTEM

YpoBeHS BhICIIEro 00pa3oBakys - GakanaBpuaT

Dopma 00yeHus
OYHast

Wncrutyr/ dpakynsrer MHCTHTYT 3HEPreTHKH U aBTOMATU3UPOBAHHEIX CUCTEM

Kadenpa OIEKTPOHUKH H MUKPOSJIEKTPOHHUKH
Kypc 3
Cemectp 5,6

Marzutoropcek

2021 rog



PaGouas nporpamma coctasiena Ha ocHoe ®I'OC BO - GakanaBpuar 10 HAIPABJICHHIO

noarotoBku 11.03.04 Dnextponuka u HaHosnekTpoHuka (mpukaz MunOGpHayKm Poccum ot
19.09.2017 v, No 927)

Paboyas nporpamma paccMoTpeHa 1 0fo0peHa Ha 3acefanun Kadeapbl DIeKTPOHHKH H
MHKPO3JICKTPOHHKH

10.02.2021 r. mpotoxon Ne 6 11
3aB. kadenpoi 77 C.U. JIykpanos

Pabouyas nporpamma ogobpena metonuueckoii komuccueit UDuAC
03.03.2021 r. mpotoxox Ne 5

[Mpencenarens %é’“ﬁ"/f ' B.P. Xpamiun
v /7

Pa6ouast mporpamMma cocraBieHa:
CT. mpenojaBarens Kabeapsl JuMD, KaHA. TEXH. HayK .M. Ma3zuroB

Penenzent:
mupexrop CIT OO0 "TEXHOAII I/IH)KPIHI/IpI/IHI‘",KaHZ[.TeXH.HaW
;//’ E.C. Cycnumpi




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM TOJly Ha 3aceaHuu KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.H. nyLﬂHOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM TOJly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.H. nyLﬂHOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKHA U MUKPOIJICKTPOHUKU

IIporokomor 20 1. Ne

3aB. kadeapoii C.N. EYKIJIHOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmzanuu B 2025 - 2026
y4eOHOM rojIy Ha 3aceqaHuu Kapeapsl DJIEKTPOHUKU U MHKPOIIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.N. JlykpsiHOB




1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJ151)

LenstMmu OocBOEHUS AMCUMIUIMHBI SBISETCS H3y4YeHHE (PU3MUECKHX 3aKOHOMEPHOCTEH
MIPOLIECCOB, TPOUCXOISIINX MPU JBUKEHUU HOCUTENEH 3apsijia B BAKyyMeE, I'a3ax, TBEP/bIX TeJax,
Ha TpaHUIAX pasliena cpel M IPHUHILUIOB IMOCTPOCHUS M PabOTHI 3JIEKTPOHHBIX MPUOOPOB
Pa3IMYHOTO Ha3HAUEHUS, UTO MTO3BOJIUT pa3padaThiBaTh HA UX OCHOBE JICKTPOHHBIC YCTPOICTBA,
npelHa3HauYeHHbIE 1711 KOHTPOJISL M YIIPABJICHUS B IPOMBIIUIEHHOCTH.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucuummmaa ®dus3nyeckre OCHOBBI AJIGKTPOHHKU BXOAHWT B YacTh Y4eOHOTO IUIaHA
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbl.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Maremaruka

®usuka

Nudopmarrka u naHOpMAMOHHBIC TEXHOJIOTUI

TeopeTuueckre OCHOBBI TEKTPOTEXHUKHI

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW AUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

Matepuaibl 1 3IeMEHTHI 3JIEKTPOHHON TEXHUKH

MUKpPO3IEKTPOHHKA

Pacyer >1ekTpoHHBIX cXeM

CxeMoTexHUKa

Hanosnekrponuka

DnemMeHTHI HU(PPOBOM TEXHUKU

DHepreTuyeckas IEKTPOHUKA

DNeKTPOHHBIE TPOMBIIIUICHHBIC YCTPOMCTBA

CXeMOTEeXHUYECKUE CPEJICTBA COMPSIKEHUS

3 KomnereHunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

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

KO)I HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[TK-1 CnocoOeH pa3pabaTbIBaTh CTPYKTYPHBIE M (DYHKIIMOHAJIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, IPUHIIMIIAAIBHBIX CXEM YCTPOMUCTB C UCIOJBb30BAHUEM CPEJICTB KOMIIBIOTEPHOTO
IIPOEKTUPOBAHUS, IPOBEIECHUEM  IPOEKTHBIX pPacdeToB MU  TEXHUKO-DKOHOMHYECKHM
000CHOBaHHEM MPUHUMAEMbIX PEIIEHUN

IK-1.1 Pa3pabarpiBaeT SCKU3HBIN TPOEKT, BKIIOYAIOIIUA: BBIOOP CTPYKTYpPHOM
CXEMBbI 3JIEKTPOHHOTO YCTPOWCTBA WJIM CHUCTEMBI IMYTEM COMOCTAaBICHUS
pa3IUYHBIX BAPUAHTOB M HMX OICHKA C TOYKH 3PECHHS] TEXHUYECKUX H
SKOHOMHYECKUX TPeOOBaHU; paCCUUTHIBACT BCE HEOOXOMMBIE MTOKA3aTEeN
CTPYKTYPHOM CXEMBI AJIEKTPOHHOTO YCTPOWCTBA HJIM CUCTEMBI, B TOM YHCIIE

[OKa3aTeJM  KadecTBa; BbIOMpaeT W OOOCHOBBIBA€T  CXEMBI
BCIIOMOTATEIIbHBIX YCTPOUCTB
[1K-1.2 [Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MPUHSATOTO PEIICHHUSI C

pacucTaMu ce0eCTOMMOCTH yCTpOf/'ICTBa U CTOUMOCTH €T0 SKCIUTyaTalluu,
CpaBHHBACT C aHAJIOTaMH I10 TCXHUKO-39KOHOMHNYECKHUM XapaKTCPUCTUKaM




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 141,8 akax. 4acos:
— aynutopHas — 136 akaj. 9acos;

— BHeayIuTopHas — 5,8 akaJ1. 4acos;
— caMocCTosTeNbHAs paboTa — 74,5 akaj. 4yacos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

dDopMa aTTecTaluu - 3a4€T C OHCHKOI;'I, OK3aMCH

aTTecTalusl.

AynuropHas ) =
o | xouraxTHAs pabota E 3 dopma TEKyIIEero
Paszen/ Tema 5 (B akax. yacax) o E{ Bun KOHTPOJIS Kon
S 8 ©|camocTosTenbHOM |  ycrieBaeMOCTH U
JUCLIATUINHBI 3 [ . | kommerenuuu
O Q9 & padoThI IIPOMEKYTOYHOM
na6. | mpaxr. [ £ &
Tlex. . 128 aTTecTaluuu
3aH. 3aH. | &
1. TBepmoTenpHast HIEKTPOHNKA
11 3oHHas Teopusl.
DHepreTuIecKue
JMarpaMmbl Uzyuenue
W30JIMPOBAHHOTO aToMa M JIEKIIMOHHBIX
Ipomesxyrounas MK-1.1
rpynmsl  atomMoB.  Bupg 1 1 MaTepHajoB U paTTeCT};,[ st TK-1 2’
CIIEKTPOB U3ITyICHUS yueOHO# H '
OJTHOATOMHBIX " JIUTEPATYpPhI
MHOTOaTOMHBIX Ta30B |
TBEPIBIX TEIL.
Wzyuenue
1.2 DnexTponpoBOJHOCTH HeKL{yI/IOHHLIX
TBEpABIX TEN: METalHI, 1 1 MATCOHAIOB 1 [Ipomexyrounas TIK-1.1,
MOJTyTIPOBOJHUKHI i y‘II()?6HOI71 aTTecTalus TIK-1.2
JIDIIEKTPUKH STepaTyphI
AynutopHast
KOHTpOJIbHAs paboTa
5 Nzyuenue
1.3 CoOcTBeHHBIC ek yHOHHHX Nel no ¢uzudeckum
MOJYIPOBOJAHUKH. ! MPUHLUIIAM pabOThI IK-1.1,
2 1 MaTepHajoB U
IIpoueccel renepanmuu U GHOI MIOJTYTIPOBOJTHUKOBBIX TIK-1.2
pexoMOnHanuu. mZqu ATVDEL puOOpOB.
pPaTyp IIpomesxyrouHast
aTTecTalusl.
AynutopHast
KOHTpOJIbHAs paboTa
Nzyuenue p P
HEKLOHHBIX Nel no ¢uznueckum
1.4 IIpumecHsie ! MPUHLUIIAM paboThI IK-1.1,
2 1 MaTepHajoB U
TOJTYIIPOBOAHUKH N-THIIA eGHoit TIOJTYTIPOBOAHUKOBBIX IK-1.2
i npuOOpOB.
JIUTEPATYPhI
[Ipomexyrounas




Wzyuenne
JIEKLIMOHHBIX

15 IpumecHsie [IpomesxyrouHas TK-1.1,
MaTepuaoB u
TIOJTYIIPOBOTHUKH P-THITA . aTTecTanus IK-1.2
yueOHOM
JIUTEPaTypbI
1.6 Knaccudukanus
HOCHTEJEH 3apsna B N3yuenne
MOJTYTIPOBOAHUKAX. JIEKLIIUOHHBIX
YHpOBOL » [IpomesxyTouHas TK-1.1,
TepMmoarHaMHIUECKOE MaTepHajIoB 1
. . aTTecTanus TIK-1.2
paBHOBecHe U  pabounit yueOHO
JTManazoH TeMIeparyp JIUTEPATyPbI
MOJTYTTPOBOIHHUKOB.
. N3yuenue
1.7 Jpeiidosoe U e
JIEKIIUOHHBIX
TUQPY3UMOHHOE JBHKCHUE IIpomesxyTouHas TK-1.1,
o MaTepHajoB 1
HOCUTENeH  3apima B eGHOIl aTTecTanus IK-1.2
MOTYTIPOBOAHUKAX i
JIMTEPaTyphl
1.8 Ilpouecc obpazoBaHUsA W3zydenue
00BEMHOTO 3apsa JIEKIIMOHHBIX
p-n-mepexona pnﬂn MaT: HajI0B U IpomexyrodHas IK-1.1,
P P pHaio) aTTecTalus TIK-1.2
OTCYTCTBHU BHELTHETO yaeOHO#
AIIEKTPUYECKOTO OIS JIUTEPATYPbI
Wzyuenue
JIEKIIMOHHBIX
1.9 Ananu3 paBHOBECHOTO ! IMpomexxyTouHas IK-1.1,
MaTepHajoB 1
COCTOSIHUS P-N-TIepexoa - aTTecTanus TIK-1.2
yueOHOM
JIUTEPATYPhI
Wzyuenue
1.10 Amnanm3 COCTOSHUS JIEKIIMOHHBIX
Nn-nepexoja npu NpsMoM MaT: HajoB U Tpomenxcyrotas TK-11,
P PEXOJIa TIpH TP PHAIO aTTecTanus MK-1.2
U 00paTHOM CMEIICHUH yueOHOM
JIUTEPATYPhI
Nsyuenune
1.11 Vpeanu3upoBaHHas U e YI;IOHHHX
peanmbHas BAX  nuopna, » IIpomesxyrouHas IK-1.1,
. MaTepuaoB H
TEIUIOBOM TOK u - arTecTanus TIK-1.2
yueOHoi
MOTEHIHAI
JIUTEPATYPhI
AynutopHast
KOHTpPOJIbHAs paboTa
N3yuenune p P
N Nel mo ¢uzmueckum
1.12 EMKOCTHEIE CBOMCTBaA JIEKITUOHHBIX
MPUHIMIIAM PaOOThI TIK-1.1,
p-n-mepexona. Busr MaTepuaoB H
o TIOJIYTIPOBOTHUKOBBIX TIK-1.2
npo6ost p-N-nepexoaa. yueOHOi
npubopoB.
JUTEPATyPhI
[Ipomexyrounas
aTTecTauusl.
AynuropHas
KOHTpOJIbHAs paboTa
NsyueHue P p
Nel no ¢uzuueckum
1.13 Cnoco0® BKIIOYEHHS JIEKIIMOHHBIX
MIPUHIATIAM PabOTHI TIK-1.1,
OHMIONSIPHOTO TPaH3KCTOpPA MaTepuaoB H
N o o MOJTYTIPOBOJTHUKOBBIX TIK-1.2
0 cxeMe ¢ odmieit 6a3oi. yueOHOI
puOOpPOB.
JIATEPATyphI
[IpomesxyrouHast

aTTeCcTanus.




AynutopHas
KOHTpPOJIbHAs paboTa

Wzyuenne
1.14 Croco0 BKIIOYEHUS HCKL[yI;IOHHLIX Nel mo ¢uzmueckum
OUITONSIPHOTO TpaH3HCTOpa 2 1 vatepuamos i | TPHHLMAIAM paboThI TK-1.1,
oo cxeMe ¢  o0muM 26H0171 MOJYIPOBOAHUKOBBIX IK-1.2
SMHUTTEPOM. i npubOpOB.
JIUTEPATypPbI
IIpomesxyrounas
aTTecTanusl.
Wzyuenne
1.15 Cmoco0 BKIIOYEHUS EKIHOHHbIX
OUITONSIPHOTO TpaH3KCTOpa 2 1 MATCDHAIOB 1 [Ipomexyrounas TK-1.1,
o cxeMe ¢  OOmuM y‘llz6HOI71 aTTecTanus MK-1.2
KOJUIEKTOPOM. T —
AynutopHas
KOHTpPOJIbHAs paboTa
Nzyuenne No2 mo cxemam
1.16 IMonesrie B
JIEKITMOHHBIX BKJTFOUCHUSI U
TPaH3UCTOPBI c IK-1.1,
2 1 MaTepHaIoB U pexumMam paboThI
YIPaBJISAOIIAM . TIK-1.2
D-N-3aTBOpOM yueOHOI MOJYIPOBOAHUKOBBIX
p JTUTEPATYPBI puOOpPOB.
[Ipomexyrounas
aTTecTalus.
AynutopHas
KOHTpOJIbHAas paboTa
Nzyuenne No2 mo cxemam
JIEKITMOHHBIX BKJTFOUCHUSI U
1.17  MJII-TpaH3ucTopbl » IK-1.1,
1 1 MaTepHaIoB U pexumMam paboThI
CO BCTPOCHHBIM KaHAJIOM . TIK-1.2
yueOHOI MOJYIPOBOAHUKOBBIX
JTUTEPATYPHI puOOpPOB.
IIpomesxyrouHas
aTTecTalusl.
AynutopHast
KOHTpOJIbHAs paboTa
Nzyuenne No2 mo cxemam
1.18 MATII-TpaH3uCTOPHI C JIEKIIMOHHBIX BKJIIOYEHUS U MK-1.1
MHIYIUPOBAHHBIM MaTepuaoB H eXUMaM paboThI '
1 ! 0 IK-1 2’
KaHaJIOM yueOHoi HOJIYIPOBOJAHUKOBBIX '
JUTEPATyPhI pudopoB.
IIpomesxyrouHas
aTTecTalusl.
AynuropHas
) KOHTpOJIbHas paboTa
1.19 TwupwucTOp: yCIOBHBIE Visyuenue No2 110 CxeMaM
rpadguueckue -
pag JIEKIIUOHHBIX BKJIFOYCHUS U
0003HaYeHus, CTPYKTYpa, TIK-1.1,
2 1 MaTepHajoB U pexuMam paboThI
JIByXTpaH3UCTOpHas . IK-1.2
MOzEITb u — yueOHoM TIOJTYTIPOBOAHUKOBBIX
[ p JIUTEPATYPhI npuOOpOB.
IIpomesxyrouHas
aTTecTalusl.
1.20 CpaBHHUTENIbHAS Msvaere
XapaKTepUCTHKA nekuy:OHme
JJIEKTPOHHBIX  KIIIOYEBBIX 1 1 MATEDHATOB 1 [Ipomexyrounas IIK-1.1,
npubOpoOB Ha TIPUMEPE HX ‘{FE))6HOI7I aTTecTanus TK-1.2
WCIIOJIb30BAHUS B CHIIOBON sze ATVDLL
JJIEKTPOHHKE patyp
HWroro no pazneny 34 20

2. Temsl 71a00PaTOPHBIX
3aHATHI no paszneny
"TBepnoTenpHas AIeKTpoHNKa"




3amura

nabopaTopHoi
Nzyuenne parop
pabotsl B popme
JICKIIUOHHBIX
WHIUBUAYAIIHHOTO
MaTepuaoB u
21 Uzyuenue . cobeceloBaHMS.
yueOHOI
XapaKTepUCTUK AynutopHas IK-1.1,
6/3U 3 JUTEPATYPHI,
MOJYIPOBOIHUKOBBIX KOHTpPOJIbHAs paboTa TIK-1.2
odopmnenue
JUO0B Ne2 no cxemam
oTyera Mo
N BKJTIOYCHUS U
Ja00paTopHOH
peKIMaM paboThI
T
abore
HOTYTIPOBOAHUKOBBIX
npubopoB.
3amura
nabopaTropHoOi
Nzyuenne parop
pabotsl B popme
JICKIIUOHHBIX
WHIUBUAYAIHHOTO
MaTepuaoB H
9 cobeceOBaHMSI.
2.2 UccnenoBanue yueOHoM
AynutopHas TIK-1.1,
CTaOUINTPOHA u 6/31 3 JIUTEPaTypBHl,
KOHTpOJIbHAs paboTa TIK-1.2
crabucropa odopmieHHe
Ne2 no cxemam
oTyeTa 1o
. BKJIFOYECHUS U
nabopatopHoOn
pexxuMaM paboThI
pabote
TIOTYTIPOBOAHUKOBBIX
npubopoB.
3amura
1a00paTOpHOI
Wzyuenue paTop
paboTsl B popme
JIEKIIMOHHBIX
HHIUBUAYAIHHOTO
MaTepHaJoB U
. cobeceOBaHMSI.
2.3 UccnenoBanue yueOHOM
AynutopHas TIK-1.1,
OUIONAPHOIO TPaH3UCTOPA 6/31 3,2 JIUTEPaTypBHl,
o N KOHTpOJIbHas paboTa TIK-1.2
B cxeMe ¢ obieit 6a3oii odopmiieHHe
Ne2 mo cxemam
oTyeTa 1o
N BKJIFOYCHUS U
nabopatopHoOn
pexxuMaM paboThI
pabote
TIOTYTIPOBOAHUKOBBIX
npubopoB.
3amura
71a00paTOpHOI
Nzyuenue paTop
pabotsl B popme
JIEKIIMOHHBIX
HUHIUBUAYAIHHOTO
MaTepHajoB 1
2.4 UccnenoBanue - cobecel0BaHus.
yueOHO
OUIIOSIPHOTO TpaH3UCTOPa AynutopHast TIK-1.1,
6/31 3 JUTEPaTypBbl,
B cxeMe ¢  o0muM KOHTpOJIbHAs paboTa IK-1.2
odopmiieHHe
SMUTTEPOM No2 mo cxemam
oTyeTa 1o
N BKJTFOYCHUSI U
nabopaTtopHOH
peKIMaM paboTHI
pabote
MOJYIPOBOAHUKOBBIX
puOOpOB.
3amuTa
nabopaTtopHoOi
Nzyuenue patop
paboTs! B popme
JIEKIMOHHBIX
WHIUBHAYaIHHOTO
25 HccnenoBanue MaTepuasoB U
[IOJIEBOTO  TPAaH3UCTOpA C eOHoi cobecenoparms.

I aBJ'[}IIOHII/[I)M P 6/11 3 J'[I/I}:é aTyphl AyauropHas TIK-1.1,
ynp PaTypHL, KOHTpOJIbHAs paboTa [K-1.2
p-n-3aTBOpOM B cXeMe C odopmnenue

Ne2 no cxemam
00IIMM UCTOKOM oTyeTa 1o
N BKJTFOYCHUSI U
nabopaTtopHOH
peKIMaM paboOTHI
pabote

MOJyIPOBOJHUKOBBIX
pudopoB.




3amura

Wsvaenne 1ab0paToOpHOI
J'IeKLI};IqOHHI)IX padotsl B popme
MATEDHATOB 1 WHIUBUAYAIIHHOTO
I; 6rHoi cobece0BaHMSI.
2.6 Hccnenoanue ya AynutopHast TIK-1.1,
4/11 3 JUTEPATYPHI,
TUPUCTOPA KOHTpPOJIbHAs paboTa TIK-1.2
odopmrerne Ne2 no cxemam
0TYeTa 110 -
N BKJTIOYCHUS U
Aaboparoproii €XXuMaM paboThl
abore p P
p HOTYTIPOBOAHUKOBBIX
npubopoB.
2.7 Koncympramuu 1o
0 OpMIICHUIO 51 TIK-1.1,
BBITIOJTHEHUIO MK-1.2
71a00paTOPHBIX PaboT
Hroro no pazpeny 34/141 18,2
TOTO 32 CEMECT] , 320
u P 34 |34/141 38,2
3. BakyymHast 1 ra3opaspsaHas
JJIEKTPOHHKA
. Wzyuenue
3.1 CgoiictBa Traza u ek yI/IOHHLIX
MOHATHE BaKyyMa. ! IIpomesxyrouHnas IK-1.1,
9 . 2 0,5 MaTepuaoB U
Huskuid, CpeIHHIA u eGHOI aTTecTanus TIK-1.2
BBICOKHI BaKyyM. HIZqupaTprI
N3yuenue
3.2 DneKTpOHHAS YMHUCCHUS ek yI/IOHHLIX
u pabora BBIXOJIa ! IIpomesxyrouHnas IK-1.1,
2 0,5 MaTepHajoB U
JNIEKTPOHA. Bugst eGHOI aTTecTanus MK-1.2
3JIEKTPOHHOU HMHCCHUH. mﬁpaTpr
Nsyuenune
3.3 DJeMeHTHI
JIEKIIMOHHBIX
KOHCTPYKIMHM JaMI M HX IIpomesxyrouHas IK-1.1,
2 0,5 MaTepHaIoB U
(yHKIMOHAIBHOE qeGHO aTTecTanus MK-1.2
Ha3HAYCHUE szepaTypH
3.4  DnexkTpoBaKyyMHBIC Uzyuenwue
WOMBI: BHIBI, YCIOBHBIE JIEKIIHOHHBIX
ATOA Y » IIpomesxyrouHas IK-1.1,
rpaduueckue 2 1 MaTepHajIoB U
o aTTecTalus TIK-1.2
obo3Hauenus, BAX u yueOHoi
pexumbl paboThl, cBolicTBa| 6 JIATEPATyphI
3.5 3akoH cremeHu Tpex Uzyuenue
BTOPBIX | aBHEHHE JICKITHOHHBIX
p P » [Ipomexyrounas TIK-1.1,
Puvapacona-/Ipmmana. 3 1 MaTepHajIoB U
. o aTTecTalus TIK-1.2
TpuHINT JeHCTBUS yueOHOi
3JIEKTPOBAKYyMHOTO JIATEPaTyphI
3.6  DnekTpoBakyyMHBIE
TPUOJIBL: KOHCTPYKIIHS, Visyueniie
CJIOBHBIE audeckue
2)/603Haqu1/151 chq;MeIZCTBa JICKLHOHHBIX [Ipomexyrounas TIK-1.1
’ 3 1 MaTepHaIOB U p yr .
BAX, MapaMeTpehl. we6HOI aTTecTanus TIK-1.2
IIpunuun JEHCTBUS J'IIZTepaTypI)I
3JIEKTPOBAKYyMHOTO
TpHOJA.
3.7  DIeKkTpoBaKyyMHBIE Visyuenie
TETPOABL:  KOHCTPYKIUSL,
POz YKL JIEKIMOHHBIX
YCIIOBHBIE  rpaduveckue [Ipomexyrounas TK-1.1,
o 2 1 MaTepHajoB U
o003Ha4YeHus, ceMencTBa GHOI aTTecTanus IK-1.2
BAX, rapamMeTpsl. i
JIUTEPATYPhI

Junarponnstii 3pdexT.




3.8 DnexTpoBaKyyMHBIE W3zydenue
NEHTOABL:  KOHCTPYKIHS JIEKLIIMOHHBIX
A PYKILIA, » [IpomesxyrouHas TK-1.1,
YCIOBHBIE  rpaduieckue 1 1 MaTepHasoB U
o . aTTecTanus IK-1.2
0003HaYeHHUs, CeMEUCTBa yueOHOM
BAX, mapamerpsl JIATEpaTyphl
. Wzyuenne
3.9 YerpoiicTBo u e
. JIEKLIIUOHHBIX
IIPUHIUI JICHUCTBUS [Ipomexyrounas TIK-1.1,
. 1 1 MaTepHajIoB U
3JIEKTPOHHO-TTy4eBOM - aTTecTanus TIK-1.2
yueOHOM
TpyOKH
JIUTEPaTypbI
Hroro no pazgeny 18 7,5
4. Tembl 1a0OpaTOpHBIX U
NPaKTHYEeCKUX  3aHATHA IO
paszeny "BakyymHast u
ra3zopaspsiaHast JeKTpOHUKa"
Wzyuenne
JIEKLIIUOHHBIX
MaTepuaoB U 3amuTa
4.1 HccnenoBanue yueOHOM nabopatopHon
IK-1.1,
3JEKTPOBAKYYMHOTO 6/31 | 6/4U 7 JUTEpaTyphl, pabotsl B popme K-1.2
Tpuozaa odopmnenue WHIUBHUAYaIHHOTO '
oT4era o cobece10BaHUS
nabopatopHoOn
pabote
Wzyuenue
JIEKIIMOHHBIX
MaTepuaoB U 3amuTa
4.2 Hcenenosanie }::6H0171 1260 I;ITO HOH
nuHATpoHHOTO 3(ddekTa B i patop TIK-1.1,
6/31 | 5/41 8 JUTEPaTypBbl, paboThl B hopme
3NEKTPOBAKyyMHOM TIK-1.2
odopmnenue WHIUBHUAYaIHHOTO
TeTpoze
oT4era o cobece10BaHUS
nabopatopHoOn
pabote
Nzyuenue
6 JIEKIIMOHHBIX
MaTepuaoB U 3amuTa
4.3 HccnenoBanue yueOHO naboparopHoi K-1.1
3NEKTPOBAKYYMHOTO 4 4/41 | 3,6 JUTEpaTyphl, pabotsl B popme HK-ll 2’
MIEHTO/a odopmnenue WHIUBHAYaIHHOTO '
oT4era Io cobece10BaHUS
nmabopatopHOit
pabote
Nzyuenue
JIEKIIMOHHBIX
MaTepuanoB U 3amuTa
4.4 Pa6ora c yueOHO nmabopatopHOit
IK-1.1,
ocuuiuiorpagoM, Oprassl 1 221 | 2,2 JUTEpaTyphl, pabotsl B popme K-1.2
yIIpaBJIeHUs U HACTPOHKa odopmnenue WHIUBHAYaIHHOTO '
oTyera o cobece0BaHUS
nabopaTtopHOH
pabote
45 KoHcynbranum 10
0 OpMIICHUIO 51 IIK-1.1,
BBITIOJTHEHHUIO TIK-1.2
712a00paTopHBIX paboT
HWroro no pazneny 17/611 |17/1411] 20,8
5. OnTuyeckas W KBaHTOBas
JJIEKTPOHHKA
51 OcobeHHocTH
ONTUYECKOW M KBAHTOBOU Nzyuenue
INMeKTpOHUKH.  CrocoObI JIEKIIUOHHBIX
p o [IpomesxyrouHas TK-1.1,
OTHCaHUS 6 2 1 MaTepHaIoB 1
" aTTecTalus TIK-1.2
3JIEKTPOMAarHUTHOTO yueOHOHI
U3JIy4CHUSI  ONTHYECKOTO JUTEPaTyphl
JMana3oHa.




5.2 B3aumopeiicteue MU Uzyuenue
c BEILIECTBOM. JIEKLIIMOHHBIX
i H » IMpomesxxyrounas [K-1.1,
DOTONPUEMHUKH Ha 2 1 MaTepuaoB u
o aTTecTalys TIK-1.2
OCHOBE BHYTPEHHETO yaeOHO#
tdoroaddexra. JUTEPATyPHI
5.3 WuBepcus
. Nzyuenue
HACEJICHHOCTEH. EKIHOHHBIX
CrioHTaHHOE u IIpomesxyTouHas TK-1.1,
2 1 MaTepHaIoB U
BBIHY)KJICHHOE H3JIy4CHHUE. . aTTecTanus IK-1.2
yueOHOI
KoadduimeHTsr TEDATYDRL
OHHIITEHHA. PaTyP
Uzyuenne
JICKIIUOHHBIX
54 Ilpunnun  paGoTs » IIpomesxyrounas IK-1.1,
2 1 MaTepHaIoB U
Ma3epoB | J1a3epoB . aTTecTanus TIK-1.2
yueOHOI
JIMTEPaTyphl
Nzyuenue
55 OnTHyeckue ek YI:OHHHX
PE30HATOPEI. Jlazepsl » IIpomesxyTouHas TIK-1.1,
2 1 MaTepHaIoB U
TBEpPAOTENbHEIE, - aTTecTanus TIK-1.2
yueOHOI
JKHJKOCTHBIE, Ta30BbIE.
JIATEPaTyphI
5.6 TlonynpoBOJAHUKOBEIC Uzyuenue
HHKEKIIHOHHBIC JIEKIIUOHHBIX
U371 alienn CBETOIMO/IbI 2 1 MaT: HAJIOB U Tpomenxcyroumas [IK-1.1,
i ANOA pHaTo aTTecTalus TIK-1.2
W Jlazeppl Ha TOMO- | yueOHoM
reTeporepexonax JIATEPaTyphI
5.7 Meroasl MOIyIAIUH Nzyuenue
ONTHYECKOTO  M3ITyYECHUSL. JIEKIIMOHHBIX
i 8 IIpomesxyTouHas TIK-1.1,
Onruyeckue METO/IbI 2 1 MaTepHajoB U
. aTTecTalus TIK-1.2
nepepayn U 00pabOTKH yueOHOM
uH(OopMaIHH. JIATEPaTyphI
Nzyuenne
5.8 Onro3IeKTpOHHbIE neKuyMOHHHx
mpubopel.  IlepcriekTuBb [Ipomexyrounas TIK-1.1,
o 2 1 MaTepHajoB U
pa3BUTHSL ONTHYECKON U GHOI aTTecTalus TIK-1.2
KBAaHTOBOM JJIEKTPOHHKH. i
JIUTEPATyphI
HWroro no pazaeny 16 8
6. [IpomMexxyTouHast aTTeCcTalus
NsyueHnune
yueOHoi
JUTEPATYPEI,
6.1 TToaroroska K patyp TIK-1.1,
6 MaTepuaIoB Ok3aMeH
9K3aMEHYy TIK-1.2
JIEKUUOHHBIX U
MPAKTHIECKUX
3aHATUI
Wroro no pazneny
Hroro 3a cemectp 34 | 17/61 |17/141 | 36,3 SK3aMeH
3a4eT C OILEHKOM,
Hroro no nuciuiianHe 68 |[51/20M|17/1411| 74,5 b

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ilepen u3ydeHueM IUCLUIUIMHBI IIPOBOAMUTCA IPEABAPUTEIBHBIN KOHTPOJIb, KOTOPBII
HaIpaBJICH Ha BBISBJIECHUE JIMYHOI'O YPOBHS MOATOTOBKY CTYAEHTOB, IOCTUTHYTOI'O B PE3YJIbTaTe
U3YYEHHs MPEIIIECTBYIONIMX IUCLUUIUIMH €CTECTBEHHOHAyYHOIO LHKIA B COOTBETCTBHE C
nepeuneM pazgena 2 PIIJI. IlpenBaputenbHbId KOHTPOJIb HMEET OOJNBIIOE 3HAYCHHE: IS
oInpecIeHus II0O3HABATEIIbHBIX BO3MOKHOCTEH CTYJEHTOB " OCYILIECTBICHUS
UHAMBUAYyanu3auuu U auddepeHumanuu oOydeHUs; JAMArHOCTHKH MCXOIHOTO COCTOSIHUS
00y4YEHHOCTH CTYZIEHTA C LEJIbI0 OTCIEKUBAHUS €r0 JabHEHIIEro NpoABUKEHNS B O0yUCHHH.

B mnpouecce npenomaBanus guctUIUinHbl «DPOD» NpUMEHSIOTCS TPaAULMOHHAS U
MO/yJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTUH. JIeKIIMK MPOXOJIAT KaK B TPAAULIMOHHON (hopme, Tak
U B (hopMe JIEKIMH-KOHCYIbTALUM, TJI€ TEOPETHUECKUI MaTepHai 3apaHee BhIIAETCS CTYIACHTaM
JUIS CAMOCTOSATEIIBHOTO U3Y4EHUs, U1l IOATOTOBKU BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLUs
IIPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-IUCKYCCHUS.

JIeKLMOHHBIN MaTepuan 3aKperuisieTcss B XOoJe JIabopaTOpHBIX paboOT, HAa KOTOPBIX
BBIIOJHAIOTCS TPYIIIOBBIE WIM WHAUBUAYaAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
IPOBEICHUM JIAOOPATOPHBIX 3aHATUH HCHOJB3YETCS] METOJ KOHTEKCTHOrO OOy4YeHMs, KOTOPBIH
MIO3BOJIIET YCBOUTH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHueM. B mporecce 00ydeHHsT MCIONIB3YIOTCS IEMOHCTpPALlMOHHBIE IJIaKaThl, & TaKKe
HATypHBIC 00Pa3Ibl H3y4aeMbIX TPHOOPOB U YCTPONCTB.

6 YueOHO-MeTOIMYECKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4arouXCs
[IpencraBneno B npuioxxenuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Cmupaos, 10. A. ®dusnyeckue OCHOBBI ANEKTPOHHUKH : ydeOHOe mocobue / 0. A.
Cwmupmnos, C. B. Cokonog, E. B. TutroB. — 2-¢ u3n., ucnp. — Canxkr-IlerepOypr : Jlans, 2013. —
560 c¢. — ISBN 978-5-8114-1369-0. — Tekcr : oanekrtponusii [/ Jlane
3JIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/5856 (mara
obpamienus: 26.03.2020). — Pexxum qoctymna: st aBTOpU3. MOJIb30BaTENEH.

2. TTomos, A. H. BakyymHas texuuka: YueOnoe nocoodue / A.H. ITomos. - Mocksa : HUL]
WNudpa-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 gocrymna:
TI0 TIO/TTHCKE.

3. Urnaros, A. H. OnrosnekTpoHrKa ¥ HaHO(POTOHUWKA : ydeOHoe mocobue / A. H.
WUrnaroB. — 4-¢ m3xa., crep. — Cankr-IletrepOypr : Jlamp, 2020. — 596 c¢. — ISBN
978-5-8114-5149-4. — Tekcr : anektpoHHbIit // JlaHb : 2IeKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/133479 (nara obpamenus: 21.04.2020). — Pexum gocryma:
JUIS aBTOPU3. MTOJIb30BaTENICH.

4. Kucenes, I'. JI. KBantoBas u onruyeckas 3JeKTpOHHKA . yueOHoe mocobue / I'. JI.
KuceneB. — 4-e u3a., crep. — Cankr-Ilerepoypr : Jlawp, 2020. — 316 c¢. — ISBN
978-5-8114-4986-6. — Tekcrt : anekTpoHHbIii // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/130188 (nara obOpamenus: 21.04.2020). — Pexxum jgoctymna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

0) JlonoJiHMTE IbLHASA JIUTEpaTypa:
1. IlanumoBa, K. B. ®usuka nmomynpooauukos : yueonuk / K. B. lllamumoBa. — 4-¢
u3., crep. — Cankr-IletepOypr : Jlans, 2010. — 384 ¢. — ISBN 978-5-8114-0922-8. —



Tekcr : onekrponsbnii // JlaHb :© dyekTpoHHO-OMOMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/648 (mata o6pamenns: 12.11.2020). — Pexum mocTyma: s
aBTOPU3. I10JIb30BATEIICH.

2. IlaceiakoB, B. B. IlomympoBoaHukOBbIE TpuOOphl : ydcOHOe mocobue / B. B.
[Taceakos, JI. K. Ynpkun. — 9-e u3n. — Cankr-IlerepOypr : Jlans, 2009. — 480 c. — ISBN
978-5-8114-0368-4. — Tekcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/300 (mara oopamenus: 12.11.2020). — Pexxum nocrymna: mis
aBTOPU3. MOJIb30BaTEIICH.

3. Maryxus, B. JI. ®usuka tBepaoro tena : yueoHoe nocodue / B. JI. Matyxun, B. JI.
EpmakoB. — Cankr-IletepOypr : Jlanb, 2010. — 224 ¢. — ISBN 978-5-8114-0923-5. — Tekcr :
anekTpoHHbli /[ Jlamb | DNeKTpOHHO-OmOmMoTeynas  cuctema. —  URL:
https://e.lanbook.com/book/262 (mata ob6pamenns: 12.11.2020). — Pexum pocTtyma: s
aBTOPU3. I10JIb30BATEIICH.

4. Copokun, B. C. Marepuanbpl U 3JE€MEHTHI AJICKTPOHHOW TEeXHUKH. [IpoBOIHUKH,
HOJIYTIPOBOIHUKH, AUAJIeKTpUKH : yueOnuk / B. C. Copokun, b. JI. Autunos, H. I1. JlazapeBa. —
2-e u3a., uctnp. — Cankr-IlerepOypr : Jlanb, 2015. — 448 c. — ISBN 978-5-8114-2003-2. —
Tekcr : onekrponsbnii //  Jlanb : dyekTpoHHO-OMONMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/67462 (nata obpamenus: 12.11.2020). — Pexum noctyma: s
aBTOPU3. I10JIb30BATEIIECH.

5. Bnagumupos, I'. I'. ®uszndeckas 3J€KTPOHUKA. DMHUCCHS U B3aUMOJCHCTBUE YaCTHI] C
TBEP/IbIM TesIoM : yuebHoe mocobue / I'. I'. Bragumupos. — Cankr-IlerepOypr : Jlans, 2013. —
368 c¢. — ISBN 978-5-8114-1515-1. — Tekcr : onekrpounsiii [/ Jlanb
3JIEKTPOHHO-OnOmoreunass cucrema. — URL:  https://e.lanbook.com/book/38838 (mara
obparmenus: 12.11.2020). — Pesxkum A0CTyma: 11 aBTOPU3. [TOJIb30BATEICH.

6. @ypceit, I'. H. ABrosnekTponHas smuccus . yueoHoe mocodue / I'. H. dypceit. —
Cankr-IlerepOypr : Jlanb, 2012. — 320 c. — ISBN 978-5-8114-1232-7. — Tekcr :
anekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OmOymoteuHas  cucrema. —  URL:
https://e.lanbook.com/book/3805 (mara obpamenus: 12.11.2020). — Pexxum mgoctyma: s
aBTOPH3. M10JIb30BATEIIECH.

7. Kypouka, C. II. BakyyMHas 1 ruia3MeHHasi 2JIeKTpoHHKa | ydeOHoe mocobue / C. I1.
Kypouxka, I'. 1. Ky3uenos, A. C. Kypouka. — Mocksa : MUCHUC, 2009. — 162 c. — Tekcr :
anekTpoHHeli  //  JlaHb . DNeKTpoHHO-OMOmmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/116672 (mata obpamienus: 12.11.2020). — Pesxkum gocrtyma: st
aBTOPH3. TIOJIb30BATEIIEH.

8. Cymkos, A. JI. BakyymHas snektpoHuka. OU3NKO-TEXHHYECKHE OCHOBHI . y4eOHOE
nocodue / A. JI. CymikoB. — Cankr-IlerepOypr : Jlanb, 2004. — 464 c¢. — ISBN 5-8114-0530-8.
— Tekcr : oanekrponssiid // Jlae : snekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/639 (mata obpamenus: 12.11.2020). — Pexum goctyma: s
aBTOPU3. NOJIb30BATEIEH.

9. UBanoB, U. U. DnekTpoTexHUKa U OCHOBBI AJIEKTPOHUKY | ydeOHuk / . Y. VBanos, I'.
U. Conosses, B. 5. ®posoB. — 10-e u3 ., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 736 ¢c. —
ISBN 978-5-8114-0523-7. — Tekcr : anexTpoHHbIH // JlaHp @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/112073 (mata oOpamenus: 27.03.2020). —

B) MeTonuyeckue ykazaHus:

1. MasutoB /.M. TBepaorenbHas 3yeKTpoHUKA. JIaOopaTopHBIH MPaKTUKyM: yueo.
nocobue.- Marauroropck: M3n-Bo Marauroropck. roc. Texs. yH-ta uM. [.1. Hocosa, 2017. 58 c.

2. JleanoB B.B. Metoanueckue yka3aHusi K JIaOOpaTOpHBIM paboTaM IO pazieny
«KBaHTOBast 1 onTHYECKAasl SJIEKTPOHUKA» JJISl CTYACHTOB THEBHOU U 3a04HOM (OPMBI O0yUEeHHS
cnernmansaocT 210106. Marautoropck: 'OY BITO «MI'TY um. I'.'M.HocoBa», 2010. 20 c.

3. Jlesanog B.B. VcciienoBanve AHOTHOTO M TPAH3UCTOPHOTO ONITPOHOB.



Meronuyeckue ykazaHus K JlabopaTopHoW pabore mo pazgeny «KBaHToBass W onTHYecKas
AJICKTPOHHUKAY» ISl CTY/ICHTOB THEBHOM M 3a04HOU (opmbl 00yueHus crueruanbHoctn 210106.
Marnutoropck: OY BITIO «MI'TY um. I..Hocoga», 2004. 12 c.

4, JlesanoB B.B. Meroaudeckue yka3aHus K jJabOpaTOpHBIM paboTaM IO pazaeny
«BakyymHas u TazopaspsaHas 3JCKTPOHHMKa» Ui CTYACHTOB THEBHOM M 3a04YHOH (HOpMBI
o0yuenus crenuanbHocTH 210106. Marautoropck: 'OY BITO «MI'TY um. I.M.HocoBay, 2011.
28 c.

5. JlesanoB B.B. OpHOokaHanbHBIC aHAJOTOBBIE M HH(POBBIE OCHILIOTPadbl Kak
CPEACTBO M3MEPEHUH MapaMeTpOB SJIEKTPUUYECKUX CUTHAIOB. Yuel. mocoOue. MarHUTOropek:
'OV BIIO «MI'TY», 2005. 55c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

1. TocynapcTtBeHHass ~ myOnM4yHas  Hay4YHO-TeXHHuYeckas  OmbOnmmorexka  Poccunm
[DnexTponHsbIit pecypc] / — Pexxum moctyma: http:// www.gpntb.ru , cBoOoaHBINH.— 3ari. ¢ 3KpaHa.
S3. pye.

2. Poccuiickas HanmoHasabHas OMbnuoTeka. [ DNeKTpoHHBIH pecypc] / — Pexum moctyna:
http://www.nlr.ru . 3. pyc.

3. DnexTponHas 6ubnnoreka http://e.lanbook.com/

4. KypHan paano3aeKTPOHUKH - 3JIEKTPOHHBIN KypHall [DneKkTpoHHbI pecype], ISSN
1684-1719 Pexwum noctyma: http://jre.cplire.ru/jre/radioeng.html

IIporpamMmmHoe oGecnieyeHue

Haumenosanue I10 No norosopa CpoOK IeCTBUS JTUIEH3UU

MS Windows 7

Professional(mma  [/[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

7Zip cB000HO pacrpocTpansemoe [10 OECCPOUHO

BP aysep Mozilla cB00OAHO pacnpocTpansemoe [10 06eccpoyHO

Firefox

FAR Manager cB0001HO pacnpocTtpansemoe [10 OECCPOUHO
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HasBanue kypca Ccpuika
Nudopmannonnas cucrema - EnnHoe OKHO JocTyma K URL: http://window.edu.ru/
HHOOPMAITMOHHEIM PeCcypcaMm

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecriedeHNe IMCIUIUIMHBI BKITIOYAET:

VY4eOHble aynuTOpuu Jii HPOBEACHUS 3aHATHH JieKUMOHHOro Tuna. OcHalleHue:
JleMOHCTpalMOHHbIE TUIAKaThl U HATYpHBIE 00pa3Iibl H3y4aeMbIX IPUOOPOB.

Y4eOHble ayauTopuu JUIsl TMPOBEACHUS MpaKTUYECKUX 3aHsATHi. OcHalieHue:
JleMoHCTpalMOHHbIE TUIaKaThl U HATYpHBIE 00pa31ibl H3Y4aeMbIX AJIEKTPOHHBIX TIPUOOPOB.

VYdeOHbIE ayaWTOpUW Ui TpOBeAcHWs nabopaTopHbIX 3aHsTud . OcnHamenne: 10
YHUBEPCAJIBHBIX JIA00paTOpHBIX cTeH0B 87J1-01, MynbTUMETpPHI, OcuMIOrpadHbl.

[Tomemenuss ans  XpaHeHUS U NPO(PUIAKTUYECKOTO OOCITY)KHMBaHUA  y4eOHOro
obopynoBanusi. OcHamenue: Illkadgpl a1 XpaHeHHs HaTypHBIX OOpPa3lOB H3ydaeMbIX
AIIEKTPOHHBIX TPUOOPOB, YUEOHOT0 000PYI0BAHUS U YIEOHBIX TOCOOUH.



ITpuaoxenne 1

Y4yeOHO-MeTOAMYECKOE O0ecTIeyeHHe CAMOCTOSITEIbHOM PadoThl 00y4al0IUXCS
KoHTpoJIbHBIE BOITPOCHI IO HTOTaM OCBOCHHMS TUCIUIUIUHBI.
Paznen «TBeproTenbHas 2IEKTPOHUKA:

1. Yro o3HauaeT BeIpa)KEHUE «IPATUEHT KOHLIEHTpALUK?

2. Yro Ha3bIBalOT TOKOM apeiida? Toxom nuddy3un?

3. B kakux enuHUIAax u3MepseTcs NPOBOIUMOCTh BelecTBa?

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

5. Kakoii monynpoBoaHHK Ha3bIBatOT cOOCTBEHHBIM? KakoBa ero mpoBOIuMOCTh?

6. JlaiiTe cCpaBHUTEIBHYIO XapaKTEPUCTUKY ITPOBOJAUMOCTH XUMHUECKU YNCTHIX T€PMaHUS U
KpEMHUS.

7. Kak Biousier Temreparypa KpucTajia COOCTBEHHOTO MOJTYITPOBOIHUKA HA €ro
MPOBOJUMOCTD?

8. Uro Ha3BIBAIOT MPOIIECCOM PEKOMOMHALINN?

9. UYro Ha3wBaroT noHopamu? Aknentopamu? KakoBa ux posb ? Kak BiauseT BBeACHUE TPUMECH
B COOCTBEHHBI MOJIYIIPOBOJIHUK Ha €r0 IPOBOJAUMOCTb.

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 IPU BBEIEHUH TOHOPHOW WJIM aKLEITOPHON
npumeceit? [Touemy?

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

14. Yto Ha3bIBAIOT p-N-NIEPEX0A0M, KaK OH 0Opa3zyercs?

15. Yto Ha3bIBAIOT PAaBHOBECHBIM COCTOSIHHEM p-N-Tiepexoaa

16. Yto 03HAUaIOT BBIPAXKEHUS «IIPSIMOE CMEIIEHUE NEPEX0/1ay, «00paTHOE CMEIEHHEe
nepexona»? UeM oTIMYAIOTCS MapaMeTpbl epexoa Mpu YKa3aHHbIX CMEIEHUIX?

17. Yto o3HauaeT BelpakeHUE «1po0oii p-N-nepexoa»? I1o kakuM npu3HaKaMm Cyasr o
HACTYIUIEHUH 1Tpo0ost? Pu3nueckuil MEXaHNU3M NMPo0O0s 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, (pu3nueckuil mpuHun aecteus, BAX,
napaMeTpsl 1 MapKUPOBKU CTAOUITUTPOHOB.

20. Ha3nauenwue, ycioBHOE 0003HaYeHHE, KOHCTPYKIIUS, (pU3nuecKuil npuHiun aevcteus, BAX,
napaMeTpbl U MapKUPOBKU JTUOJIOB

21. Ha3nauenue, ycioBHOE 0003HaYeHUE, KOHCTPYKLIUS, pusnueckuit npuHuun aeicrus, BAX,
napaMmeTpsl 1 MapkupoBKU Auo0B [lloTTku

22. Ha3nauenue, ycioBHOE 0003HaYeHNE, KOHCTPYKIIUSA, PU3HUECKUil mpuHIuN AeicTBus, BAX,
napaMeTpbl 1 MapKHUPOBKU OUIOISIPHBIX TPAH3UCTOPOB.

23. Haznauenwue, ycioBHOE 0003HaYeHNE, KOHCTPYKLIUS, (pu3nueckuil npuHun aecreus, BAX,
napaMeTpbl 1 MapKUPOBKHU MOJIEBBIX TPAH3UCTOPOB C YIPABIISIIOIIMM P-N IEPEXOIOM.

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

25. Haznauenwue, yciioBHOE 0003HaYeHNE, KOHCTPYKINS, PH3MUECKUI MPUHIUI AeicTBus, BAX,
napaMeTpsl 1 MApKUPOBKU JUHUCTOPOB.

26. HasnaueHue, ycoBHOE 0003HAaYCHUE, KOHCTPYKIIUS, (GPU3UICCKUN TPUHII IeicTBrs, BAX,
napaMeTpsl ¥ MapKUPOBKU OJTHO- U IBYXONEPALMOHHBIX TPUHUCTOPOB.



27. Ha3nauenue, ycioBHOE 0003HaYeHNE, KOHCTPYKIUS, (PU3HUECKUI mpuHIUN AelicTBus, 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 CMELECHHS SMUTTEPHOTO Nepexo/ia P YCUIEHUN Pa3HOMOJISPHOIO CUTHalIa
U CIIOCOOBI €r0 (CMEIICHHUs) OpraHu3aIHu.

30. /IuHaMUYeCKUKH pesKuM padoThI I0JIEBOTO TPAH3UCTOPA € YIPABIAIOLIUM IIEPEXOJIOM B
cxeme ON. PexxuM aBTOMaTHUECKOTO CMEILIEHUSI.

Paznen «BakyymHas u razopaspsaasi 2J1eKTPOHUKA:

1. TlpuBeauTte mpuMephl BAKYYMHBIX 3JIEKTPOHHBIX MPUOOPOB, KAKOBO UX Ha3HAYCHUE U
yCI0BHOE 0003HaueHue?

2. Kak 3aBucut K03 (HUIIMEHT BTOPHYHON SIMHUCCUH OT SHEPTHH IEPBUYHBIX AIEKTPOHOB?

3. Ilepeuncnure BuabI pa3psioB B ra3e U yKakuTe Ha 00JIACTH UX MIPUMEHEHHSI WIH YCIOBUS

CyILIECTBOBAHUS.

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

BaKyyMHOH JIaMITbI C KaTOJIOM IIPSIMOTO HaKaa.

5. C Kako# 1eJbIo co3aeTcs pa3psKeHne BHYTPU KOPIIYCOB BaKYyMHBIX IpuoopoB? Uto

IPOU30MAET MPU HAPYLUIEHUH BaKyyMa y IpuOopa ¢ OKCHIHBIM KaTo0oM?

6. Uro Ha3bpIBalOT pabOTO BBIX0/A, B YEM €€ U3MEPSIOT, KAKOBAa METOAMKA €€ ONpeesICHUs U

KakoBa (IpUMEpHO) €€ BeJIMYMHA JUIsl pa3JIM4YHbIX BELIECTB?

7. Kakum 00pa3oM MOXKHO YHPaBisTh ONEPEYHBIM Pa3MEPOM 3JIEKTPOHHOT'O MOTOKA?

IIpuBenuTe npumMep peanu3anni.

8. dusnueckas CyIHOCTb aBTOIEKTPOHHON SMUCCUH, IPUMEPbI IPUMEHEHHSL.

9. B kakux npubopax HaOIOAAETCS SIBIICHINE BTOPUIHON SMUCCHH, B KAKUX M3 HAX OHA

npezcTaBisieT coOoM jKeaaeMoe BJICHHE, a B KAKMX — HEXKEeJaTeNIbHOE.

10. m3mveckas CyIIHOCTH B3PBIBHOIH YMUCCHH.

11. KoHCcTpyKIus 1 MEXaHU3M CBEUEHHSI MJIa3MEHHBIX KPaHOB.

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

IIPSIMOTO HaKaja OT TEMIIEpaTyphl KaTOAA B JUANa30HE OT HYJIS 10 HOMUHAIBHOIO 3HAYEHUS €T0

TeMIEPaTypbl (B OTHOCUTENIBHBIX €UHUIIAX ).

13. ®dusnueckas cymHocTs GOTOIIEKTPOHHOMN IMHUCCUU.

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

WUHIUKATOPOB.

15. ®usnueckas CyluHOCTh BTOPUYHON JIEKTPOHHON SMHCCUH?

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

17. Yro Ha3pIBalOT «KpacHOU rpaHuneii» porordpdekra, kKak OHa HAXOAUTCA?

18. HazoBure CyIecTBYIOIIME B HACTOSIIEE BPEMs THITHI TEPMOKATO/IOB U JIaiiTe UM

CPaBHUTEIbHYIO XapaKTEPUCTHUKY.

19. B 4éM COCTOMT NPUHLUITHAIEHOE OTIMYHE CAMOCTOATEIBHOTO ra30BOT0 pa3psijia OT

HECaMOCTOSTEIBHOTO?

20. Yro Ha3bIBaOT (ha30BOi (POKYCHUPOBKOM, KaK €€ MOIyJaroT U ¢ KaKOi LeIbI0 UCIOIb3YIOT?

21. ®dusudeckas CyIIHOCTh KaTOAOJIOMUHECIICHITIH, e€ TIPUMEHEHHE.

22. Ha3naueHue, KOHCTPYKLUS M MIPUHLIKN JeHCcTBHS cuéTunka ['elirepa.

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

paccTosTHUSA MEXy KaTOJJOM U CETKOU?

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

TEMHOBOT'0 TOKa Ha pa3pelaroniyo CliocoOHOCTh poTornemMeHTa?

25. VYpaBuenue Puuapacona-/Ipmmana.

26. YTo HaA3BIBAIOT «3JIEKTPOHHOM JIMH301», T1le OHA IPUMEHSETCS U Il 4yero?

27. KoHCTpyKLUSI 1 MEXAHU3M CBEUEHUS IJIa3MEHHBIX SKpPaHOB?

28. Ou3MYeCKUil MEXaHU3M JAYTOBOTO pa3psla U €ro NpuMeHEHHE.



29. Kak BnusieT HampshKeHUE OTpaXkaTesst Ha pexXuM padoThl OTPaKaTeIbHOTO KIUCTPOHA?
30. Hcmonb3yemble B puOOpax MIa3MEHHOW 3JICKTPOHHUKH I'a3bl B HOPMAIbHOM COCTOSIHUT
ABIISIOTCS M30iATOpamMu. Kakum 00pa3oM B HUX MOSIBIISIIOTCS. HOCUTEIH TOKa?

31. IlpuHUOMD OTKJIOHEHHMS JIy4da OT ocH npoxkekropa DJIT mocpencTBOM MarHUTHOTO MOJISL.
32. Uro Ha3BIBAIOT «3JIEKTPOHHBIM IIPOKEKTOPOMY, KAKOBA €r0 KOHCTPYKIIUS, Ha3HAYCHUE
3JIEMEHTOB M 00J1aCTh IPUMEHEHHS?

33. CpaBHUTEIbHAS XapaKTEPUCTHKA BAKYYMHOTO U Ta30HAMOIHEHHOTO ()OTOIEMEHTOB.

34. ®usnyecknii MeXaHH3M UCKPOBOTO pa3psia.

35. SIBisieTcs M U3ITyYeHHE KaTOIOJIOMUHECIIEHTHOTO HHIMKATOPa KOTEPEHTHBIM H ITouemMy?

Pa3/:[eJ1 «KBanTOBas 1 onTHYECKast OJICKTPOHHUKA:

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

2.  KoncTpykuus u npuHIUN AeHCTBHS POTOTUPUCTOPOB. OCHOBHBIE XapaKTEPUCTHKHU

napaMmeTpsl

3. DHepreruueckue U HoTOMETpUUECKHE XapaKTEPUCTHKHU U3ITyICHUSI ONTHYECKOTO TMaNa30Ha.

4. CpaBHHUTeNbHAS XapaKTEPUCTHUKA CBETOJAMOA0B U MHKEKIIMOHHBIX JIa3epOB KaK HCTOUHHUKOB

U3ITy9CHUS

5. TloHsATHe MHBEPCHOI HACETIEHHOCTH B CBETE CTAaTUCTUKU bonbliMana. MexaHu3M u criocoObl

CO3/1aHUSI NHBEPCHOW HACEJIEHHOCTH.

6. Hasnauenue, ycioBHOEe 0003HauUEHUE, KOHCTPYKIIMSI, TApaMETPhl U IPUHLIUI ACHCTBUS

¢doropesuctopos. [Ipumenenne GoTope3ucTopoB.

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

8. ObocHoBaHME HEOOXOAMMOCTH MCIIOIB30BaHMUS CBETOBBIX ITyYKOB JUIS MEpeaadn

uHpopmanuu.

9. ®wusuyeckue MPUHIHUIEI (YHKIIMOHHUPOBAHHUS BOJIOKOHHBIX CBETOBOJIOB.

10. [TonsTHe Hakauku, 0OOCHOBAaHUE €€ HEOOXOAUMOCTH U CITIOCOOBI OCYIIECTBICHUS.

11. OcHoBHBIE XapaKTEPUCTUKU U NTapaMeTpsl GoTope3ucTopoB. CrocoObl 3aMTHI OT UX OTKa3a.

12. CnoHTaHHOE U BBIHY)KJICHHOE M3JIy4eHHsl. Y ILIUPEHUE CIIEKTPAIbHBIX JTMHUH, CBI3aHHOE CO

CTIOHTaHHBIMH TIepexoaaMu. [IpuMepsl CIIOHTAaHHOTO U3ITyYCHHUS.

13. Hasnauenwue, ycinoBHOe 0003HauCHHE, TPUHIMIT ASHCTBHS, KOHCTPYKLIUS U TapaMeTpbl

dboTonnonoB ¢ p-n-niepexoaom. [Ilpumenenune GoToanoa0B.

14. TlonsiTHEe aKTUBHOMU CpeJIbI Ja3epa, TPeOOBaHMUsI, IPEABSIBISAEMbIE K AKTHBHBIM CpelaM, TUITbI

AKTUBHBIX CpE/I.

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

CBeTO/IM0/10B. [IprMeHeHune cBeToao10B.

16. CpaBHuTeNbHAs XapaKTePUCTUKA (OTOPE3UCTOPOB, OCHOBAHHBIX HA SIBICHHUSX COOCTBEHHON

U IpuMecHOM npoBogumocTeil. OCOOEHHOCTH KCITyaTaluu (OTOPE3UCTOPOB € IPUMECHBIM

TUIIOM TPOBOJMMOCTH.

17. CpolicTBa na3epHbIX My4YKOB. [lapameTprl 1a3epHOT0 U3TydeHHs.

18. PacummdpyiiTe moHsATHE «OTHOMOIOBBINY J1a3ep. SIBISETCS M TAKOBBIM WHKEKIIMOHHBII

naszep u moueMy? 3aueM BOOOIIE HYKEH OJTHOMOJIOBBIN peXuM? SIBIIsI€TCS T OTHOMOIOBOE

U3JIy4eHUE KOTePEHTHBIM, U KAKUMH CBOICTBaMU 00J1a1ae€T KOTEPEHTHOE U3ITyueHHe?

19. Hasnauenwe, ycinoBHOE 0003HaUCHHE, TIPUHIIMIT JCHCTBUS, KOHCTPYKIIHS U TTApaMeTPhI

doToaronoB ¢ p-i-n ctpykrypoit. CpaBHeHHE ¢ (HOTOANOAMHU P-N CTPYKTYPBHI.

20. JlaBuHHBIEC ()OTOAMOBI: 00TACTH IPUMEHEHHS, CPABHUTEIbHAS XapaKTePUCTUKA (C p-N |

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

21. AMIUTUTYIHO-MMITYJIECHAsI MOJYJISIIIUSI CBETOBOTO ITyYKa WHKEKIIMOHHBIX JIazepoB. CxeMHast

peanu3alys ycTpoicTBa MOYJISATOPA.

22. Ha3nauenwue, ycjaoBHOE 0003HaUEHHUE, KOHCTPYKIIUS, IIPUHIIATT ICHCTBHSI, XapaKTEPUCTUKH U

napamMeTpbl OUIOIIPHBIX (POTOTPAH3UCTOPOB.

23. O60cHOBaHHME HEOOXOIMMOCTH UCIIOJIB30BAHUS CBETOBBIX ITYYKOB JIJISl TIEpeIauun

uHpopmanuu. Puzndeckre NPUHIHII PYHKIIHOHUPOBAHHS BOJIOKOHHBIX CBETOBO/IOB.



24. Ha3nauenue, yciaoBHOe 0003Hau€HHUE, IPUHIHI JCHCTBUS, KOHCTPYKIIHS U TTapaMeTphl
(OTOIMHUCTOPOB..

25. KoHCTpYyKIIMM OJJHOMOJOBBIX U MHOTOMOIOBBIX BOJHOBOJIOB, OCOOCHHOCTH IPUMEHEHHUSI.
26. UeM 0OBSICHSIETCS TO OOCTOSITEIILCTBO, YTO MPHU paboTe GOTOIMOAA B THOTHOM PEIKUME
(OTOTOK MPAaKTUUECKU HE U3MEHSETCS B IIMPOKOM JTHANa30HE CONPOTUBICHUN HArPy3KH (CM.
pe3yibTaThl 1a00paTOPHOM paboThl), U HAUMHAET YMEHBIIATHCS TOJIBKO IPU JTOCTUKEHUH €10
OTIpeNIeIEHHOT0 3Ha4eHus1. B To ke Bpems npu paboTe B rajJbBaHUYECKOM PEXHME POCT
COIIPOTHUBJIEHUS Harpy3KHU BbI3bIBAET 3aKOHOMEPHOE YMEHbIIEHHE (OTOTOKA.

27. Kakumu (akropamu 00BSCHSIETCS HHEPIIMOHHOCTH oTope3rcTopa?

28. HaznaueHnue, yca0BHOE 0003HaU€HUE, KOHCTPYKLUS U IPUHLIUI IEHCTBUS ITOJIEBBIX
¢dororpan3ucTopoB. OCHOBHBIE XapaKTEPUCTHKH U TTApaMeTPhl (POTOTPAH3UCTOPOB.

29. dusnyeckas CyIIHOCTb 3aTyXaHUs U UCKaKEHHsI CUTHAJA, TIEpe1aBaeMoro o ONTHYECKOMY
kabemto. [TapameTpbl onTHUECKUX Kabemnel, XapaKTepu3yIOIuX yKa3aHHbIC SBICHHS.

30. M3BecTHO, 4TO B IPUBOJAE KOMIIAKT-AUCKA UCIIOJIb3YETCSA MCTOUHUK ONTUYECKOTIO U3JTyUESHHUSL.
MoskeT 11 UM ObITh MUKPOMUHUATIOPHAS JJaMIla HaKaJuBaHus win ceeroaunon? [louemy? Kakoi
U3 apaMeTPOB U3JIYUYECHHUs ONpeIesIAeT TUIl €ro UCTOYHUKA?

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

32. KOHCTpYKITUS ¥ MPUHITHIT JEHCTBUS TBEPIOTEIBHBIX (PYOMHOBBIX ) JTa3€POB.

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. [Tapamerpsl HOTOPE3UCTOPOB € yKa3aHUEM UX PA3MEPHOCTH U METOAUKHU OIPEIEIICHUS.

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

37. KakoBa nmpuunHa BBICOKOW HHEPIIMOHHOCTH (HOTOPE3UCTOPOB?

38. B kakom ciyuyae poTope3rcTopbl HEOOXO0AUMO OXJIAXKAATh?

39. Kak onpeneuTh 9yBCTBUTEIBHOCTE oTOpE3ncTOpa?

40. U3o6pa3ute cxeMmy BKJIIOUEHHs (poTOpe3rcTopa Kak GOoTONPHUEMHHUKA.

41. Yewm xpuctain ¢oToaMOAA OTIMIAETCS OT KpucTamuia poropesucropa?

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

43. Yto HA3BIBAIOT «KPACHOU IpaHUIICH BHYTPEHHETO PoTOdIPPeKTay, Kak e€ OnpeaesoT?

44. KakoB MexaHu3M BO3HUKHOBeHHS (oToDAC?

45. Kakoit pexum paboTsl poTonnona o0aanaer 60blIel 4YyBCTBUTEIBHOCTHIO U TTOUeMY?

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
WX IapaMmeTpoB?

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

50. Cxewmsl ycuiieHHs cuTHaIa (HOTOMPUEMHHUKOB.

51. Ilo kakuM mpuyrHaM (HOTONPUEMHUKN MOTYT BBIUTH U3 CTPOSI?

52. BaemHu#t BUA (POTOMPHUEMHUKOB MOXET OBITh COBEPIIIEHHO OIMHAKOB. Kak ¢ moMoIsio
MYJIBTHUMETPA OIPEeIUTh BU (POTONMPUEMHHKA U ONIPEJETUTh — i€ Kakoi BbIBOJ (hoToan01a?
53. KakoBo mpakTHYecKOe MCIIOIb30BaHNE OTHOPOTHBIX TPUMECHBIX MOTYITPOBOIHUKOB?

54. Ecnu goTope3ucTop uMeeT B KauecTBe (POTOUYBCTBUTEIHHOIO 3JIEMEHTA IUIEHKY XUMHUECKU
YHCTOTO KPEMHHSI, TO KAKOBO MUHIMAJIbHOE 3HAUCHHE YHEPTUN KBAHTA CBETA, BBI3BIBAIOIIETO
U3MEHEeHHEe POBOJUMOCTH (hoTOpe3nucTopa (MeToanKa pacyera)?



Ipuio:xxkenne 2

7. OIIeHO‘lHLIe cpeacrea AJisd MpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrrecranum:

HpOMe)KYTO‘IHaH arrécranusa HUMECT LECJIbIO OIPEACIIUTh CTCICHB AOCTHXKCHHUA 3allJlITAHUPOBAHHBIX PE3YJIbTAaTOB O6y‘leHI/I${ o JUCHUIIIMHE 3a

OIIPEeIETICHHBIN Nepruo] 00yueHus (ceMecTp) U IPOBOAUTCS B (JOpPME 3aueTa C OLIEHKOMH, IK3aMeHa.

a) [lnanupyembie pe3yabTaThl 00y4eHHS U OLIEHOYHbIE CPeACTBA I MPOBeJeHHs IPOMEKYTOYHON aTTeCTAIlUM:

Koa nnaukaropa

I/IH,Z[I/IKEITOp JOCTHXKCHUA KOMIICTCHIIN

OrneHOYHBIC CPEICTBA

ITK-1 Cniocoben pa3zpabarbiBaTh CTPYKTYPHbIE U (PYHKIIMOHAIBHBIE CXEMBI SJIEKTPOHHBIX CHCTEM U KOMIUIEKCOB, IPUHIUITUATIBHBIX CXEM YCTPOMUCTB C

HCIIOJIb30BaHUEM CPEJICTB KOMIIBIOTEPHOTO MPOEKTUPOBAHUS, IPOBEACHUEM MTPOEKTHHIX PACUETOB U TEXHUKO-YKOHOMHYECKUM 00OCHOBaHHEM
MPUHUMAEMBIX PEIIeHUN

IK-1.1

PazpabatbiBaeT ACKU3HBIN MIPOEKT,
BKJIFOYAOIIUI: BBIOOP CTPYKTYPHON CXEMBI
3JIEKTPOHHOI'O YCTPOMCTBA WM CHUCTEMBI
nyTeM COIOCTaBJIECHUS Pa3INYHbIX
BAPHAHTOB M MX OLEHKU C TOYKU 3pEHUs
TEXHUYECKUX u HKOHOMUYECKUX
TpeOoBaHUI; paccuuThIBaeT BCE
HeoOXOIMMBIE TOKa3aTelld CTPYKTYPHOU
CXEMbI JJIEKTPOHHOIO YyCTpPOWCTBAa WJIHU

CHUCTEMBI, B TOM 4YHCJIC II0Ka3aTC/In

KayecTBa; BBIOMpaeT M OOOCHOBBIBACT

CXEMBI BCIIOMOI'aTCIbHBIX YCTPOI\/'ICTB

BOHpOCLI JJIg TIOATOTOBKH K 3K3aMCHY.

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

CunTas npubop MaJIOMOUIHBIM, YKaKUTE MPUOIU3UTENbHbIE 3HAUEHUSI TOKOB U
HanpsbkeHu Ha ocsax rpaduka. [Tokaxkute Ha BAX yyacTku H3BECTHBIX pEXKHUMOB
paboThl U OCHOBHBIE CITPABOYHBIE TAPAMETPHI.

Hapucyiite kauectBeHHO Bua BAX repmManneBoro BhIIPSAMUTEIBHOTO JUOJA.
CuuTtas npubop MaJOMOLIHBIM, YKaKUTE MPUOIU3UTENbHbIE 3HAUEHUSI TOKOB U
HanpspkeHU Ha ocsax rpaduka. [Tokaxkute Ha BAX yyacTku H3BECTHBIX pEXKHUMOB
paboThl 1 OCHOBHBIE CITPAaBOYHBIE TAPAMETPHI.

Hapucyiite kauectBenHo BuJ1 BAX crabunutpoHna ¢ 1aBUHHBIM ITpoboem. Cunras
pruOOp MaJIOMOIIHBIM, YKaXXUTE MPUOIN3UTEIbHbIE 3HAYEHHSI TOKOB U
HanpspkeHU Ha ocsax rpaduka. [Tokaxxure Ha BAX yyacTku H3BECTHBIX pEXKUMOB
pabOThI U OCHOBHBIE CIIPABOYHBIEC TAPAMETPBHI.

Hapucyiite kauectBeHHO BUJI BAX cTabuaMTpOHa C TYHHEIBHBIM TPOOOEM.
Cunras npubOp MaJTOMOIIHBIM, YKaKUTE NPUOIU3UTENbHbIE 3HAYEHHUS TOKOB U
HanpspkeHu Ha ocsax rpaduka. [Tokaxxkure Ha BAX yyacTku H3BECTHBIX pEXKUMOB
paboThI U OCHOBHBIE CITPABOYHBIE APAMETPBHI.
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Hapucyiite kauectBenno i BAX tupucropa. Cuutast mpuOop MaJOMOIIHBIM,
yKaKuTe MpUOIU3UTEIbHbIE 3HAYEHNS TOKOB U HAIIPSKEHUH Ha oCsiX rpaduka.
[Noxaxxute Ha BAX y4acTKu H3BECTHBIX PEKHMOB paOOTHI 1 OCHOBHBIC
CIIPaBOYHBIE IIAPAMETPHI.

Hapucyiite kauectBenHo Bua BAX nunuctopa. Cunras npubop MaJOMOIIHBIM,
yKaKuTe MpUOIU3UTEIbHbIE 3HAYCHUSI TOKOB M HAIPSHKEHUH Ha OCsIX rpaduka.
[Tokaxute Ha BAX y4acTKu U3BECTHBIX PEKUMOB PaOOTHI 1 OCHOBHbIE
CIIPaBOYHBIE IIAPAMETPBI.

Hapucyiite kauectBenHo Bua BAX cumucropa. Cunrast npudbop MaJOMOIIHbBIM,
yKa)KuTe NMpHOIU3UTEIbHbIE 3HAUCHNSI TOKOB M HAIIPSDKEHUH Ha OCsIX Tpaduka.
[Tokaxute Ha BAX y4acTKH U3BECTHBIX PEKUMOB padOThl U OCHOBHBIE
CIIPaBOYHBIE TAPAMETPBI.

Hapucyiite kauecTBeHHO BuJ cemeiicTB BAX OunosnsipHOro TpaH3ucTopa B cxeme
BKJIFOUEHHUS ¢ o0meit 6a3oii. Cunrtas npubOp MaJIOMOIIHBIM, YKaKUTE
NpUOIN3UTENbHbIE 3HAYEHNS TOKOB M HaIlpsDKEHUH Ha ocsix rpagukoB. [lokaxkure
Ha BAX 001actu M3BECTHBIX PEXUMOB PaOOThl U OCHOBHBIE CIIPAaBOYHBIE
IapamMeTpsl.

Hapucyiite kauecTBeHHO BHJI ceMeicTB BAX OGunonsapHoro TpaHsucropa B cxeme
BKJIIOUEHUS ¢ 00IMM SMUTTEpoM. CunTasi npruOop MaJIOMOIIHBIM, YKaXKUTE
NpUOIM3UTENbHBIE 3HAYEHUSI TOKOB M HaNpsDKeHUH Ha ocax rpaduxos. [Tokaxure
Ha BAX o0iacTtu n3BECTHBIX pEKHUMOB pabOThl U OCHOBHBIE CIIPAaBOYHbIE
apaMmeTpBhl.

Hapucyiite kauecTBeHHO B ceMeiicTB BAX noneBoro TpaH3ucropa c
YIIPaBJISIOUIMM P-N-3aTBOPOM B CXeMe BKIIIOUEHUS C 0OLIMM UCTOKOM. CuuTtas
puOOp MaJIOMOIIHBIM, YKaXXUTE NMPUOIN3UTEIbHbIE 3HAUEHUSI TOKOB 1
HanpspkeHud Ha ocsx rpadukos. [Tokaxure Ha BAX 00macT U3BeCTHBIX
PEKUMOB pabOThI U OCHOBHBIE CIIPABOYHBIE TAPAMETPHI.

Hapucyiite kauectBeHHo Bua cemeiictB BAX nonesoro M/III Tpan3ucropa co
BCTPOEHHBIM KaHAJIOM B CXEM€ BKJIIOUEHHUs ¢ 00IUM ucTokoM. Cuntas npubdop
MQJIOMOIIHBIM, YKaKUTE NPUOIM3UTEIbHBIC 3HAYCHNS TOKOB M HAIPSDKCHUN Ha
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ocsix rpadukoB. [Tokaxure Ha BAX 0051aCcTH N3BECTHBIX PEKUMOB pabOTHI U
OCHOBHBIE CIIPABOYHBIE [TAPAMETPBHI.

Hapucyiite kauectBenHo Buj cemeiictB BAX nonesoro M/III Tpan3ucropa ¢
WHYIMPOBAHHBIM KaHAJIOM B CXEMe BKIIIOUEHHS ¢ 001uM ucTtokoM. Cuutas
pUOOP MAJTOMOIIIHEIM, YKQKUTE MPUOIU3UTEIHHBIC 3HAYCHUS TOKOB U
HanpspKeHud Ha ocsix rpadukoB. [Tokaxxkure Ha BAX 001acTi M3BECTHBIX
PEKUMOB PabOTHI M1 OCHOBHBIC CIIPABOYHBIC ITAPAMETPHI.

[IpuBeaute ycnoBHoe rpaduyeckoe 0003HaYEHUE BBHITPSIMUTENBLHOTO 1M0/1a B
cootBercTBuU ¢ ['OCT, moanummTe HaMMEHOBAHUE BBIBOJOB, YKAKUTE
MOJISIPHOCTD BKJIFOYEHUS U ICMCTBUTEIbHBIE HANIPABIECHUS TOKOB U HaIIPSHKEHUH B
OTKPBITOM COCTOSIHHH.

[TpuBeaute ycnoBHoe rpadudeckoe 0003HaU€HHE CTAOMINTPOHA B COOTBETCTBHH C
I'OCT, noanumuTe HAMNMEHOBAHKUE BHIBOJIOB, YKAXKHUTE TOJIPHOCTH BKIFOUCHUS U
NeCTBUTENBHBIC HAMTPABICHUS TOKOB U HANIPSDKEHUN B peKUME CTa0MIIN3AIINH.
[IpuBenute ycnoBHoe rpaduyeckoe 0003HaYeHHE CTa0NCTOPa B COOTBETCTBUH C
I'OCT, noanummTe HAMMEHOBAHKE BBIBO/IOB M YKa)KUTE MOJISPHOCTh BKIIFOUEHHUS B
pexuMe CTabrIIn3aIuy.

[IpuBenute ycnoBHOe Tpaduyeckoe 0003HaYCHIE TUPUCTOPA C YIIPABICHUEM 10
katoay B cootBeTcTBHM ¢ ['OCT, noanuinTe HamMEHOBAaHUE BBIBOJIOB, YKAKUTE
MOJISIPHOCTD BKJIFOUEHUS U ICCTBUTEIbHBIE HANIPABIECHUS TOKOB U HAIIPSKEHUH B
OTKPBITOM COCTOSTHHH.

[IpuBenute ycnoBHOe Tpaduyeckoe 0003HaYCHHE TUPUCTOPA C YIIPABICHHUEM 10
anonay B coorBeTcTBuU ¢ ['OCT, moanummte HAMMEHOBAHNE BBIBOJIOB, YKKHTE
MOJISIPHOCTD BKJIFOYEHUS U ICUCTBUTEIbHBIE HANIPABIECHUS TOKOB U HAIIPSKEHUH B
OTKPBITOM COCTOSTHHH.

[TpuBeauTe criocod BKIFOUEHUsST OUMOISPHOTO TPAH3UCTOPA P N p TUIA B CXEMY
YCWJIMTEIS ¢ 001el 6a30H, yKaXKUTE MOJISIPHOCTH U JIEHCTBUTEILHBIE
HaIpaBJICHUs] TOKOB U HANIPSDKEHUH B aKTUBHOM PEeKUME. Y CITIOBHOE TpadudecKoe
0003HaUYeHHE TpaH3UCTOPa NOKHO cooTBeTcTBOBaTH [[OCT.

[TpuBeauTe criocod BKIIOYEHUs OMMOISPHOTO TPAH3UCTOPA N P N TUIA B CXEMY
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yCUJIUTENS ¢ 001ei 02301, yKaKuTe MOJIIPHOCTH U ICHCTBUTEIbHbIC
HaIpaBJIEHUsI TOKOB U HANPSHKEHUHN B aKTUBHOM PeKUME. Y CIOBHOE Tpaduyeckoe
0003HaUeHNE TpaH3UCTOpa N0KHO cooTBeTcTBOBaTH [[OCT.

20. IlpuBenuTe crocoO BKIIOYEHHS MOJIEBOTO TPAH3UCTOPA C YIPABISIOLIUM P N
3aTBOPOM M KaHAJIOM N TUIIA B CXEMY YCHJIUTENSI C OOLIUM UCTOKOM, YKaKUTE
MOJIAPHOCTHU U JIEUCTBUTENIbHBIE HAMIPABJICHUS TOKOB M HAIIPSKEHU B aKTUBHOM
pexxume. YcioBHOe rpaduueckoe 0003HaYeHNE TPAH3UCTOPA JOIDKHO
cootBercTBoBaTh 'OCT.

21. lpuBenuTe crioco0 BKIFOUYEHUS TTOJIEBOTO TPAH3UCTOPA C YIIPABIISIONIUM P N
3aTBOPOM U KaHAJIOM P TUIIA B CXEMY YCHIIUTENSI ¢ OOIIUM HCTOKOM, YKaXKUTE
MOJISIPHOCTHU U JICCTBUTENIHHBIC HANIPABIIEHUS TOKOB U HAIIPSKEHUH B aKTUBHOM
pexxume. YcioBHoe rpaduueckoe 0003HaYeHUE TPAH3UCTOPA JOTKHO
cootBercTBoBaTh ['OCT.

22. Ilpusenute crnoco0 BKItoueHus nosesoro MIII TpaH3ucTopa co BCTPOSHHBIM
KAaHaJIOM N THUIA B CXEMY YCHUJIMTENS C OOIIUM UCTOKOM, YKa)KUTE MOJIIPHOCTH U
JeCTBUTENbHBIE HAITPABIEHUS TOKOB U HANIPSDKEHUH B peKUMeE 00eTHEeHUSI.
VYcnoBHoe rpaduyeckoe 0003HaUCHHUE TPAH3UCTOPA JIOJKHO COOTBETCTBOBATh
I'OCT.

23. [IpuBenute cnocob BKIroUeHUs moeBoro M/IIT TpaH3ucTopa co BCTPOSHHBIM
KaHaJIOM P THUIIA B CXeMY YCHUJIUTENs C OOIIUM MCTOKOM, YKaKUTE TIOJIIPHOCTH U
JeMCTBUTENbHBIE HAITPABIIEHUS TOKOB U HAIIPSDKEHUH B pexuMe 00eTHEeHUSI.
YcnoBHoe rpadguyeckoe 0603HaYCHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

24. Tlpusenute cnoco0 BkItoueHus nonesoro M/III Tpanzucropa co BCTPOSHHBIM
KaHaJIOM N THUIA B CXEMY YCHUJIMTENS C OOIIUM HCTOKOM, YKa)KUTE MOJIIPHOCTH U
NEHCTBUTENbHBIC HAIIPABIICHUS TOKOB U HANIPSDKEHUH B peKUME 00OTaIICHHUS.
YcnoBHoe rpadguyueckoe 0003HaUCHNUE TPAH3UCTOPA JOHKHO COOTBETCTBOBATD
I'OCT.

25. IlpuBeaute cnoco6 BrioueHus nojieoro M/II1 Tpan3ucropa co BCTPOCHHBIM
KAaHAJIOM P THIIA B CXEMY YCHUJIUTENs C OOIIMM MCTOKOM, YKaKUTE TOJIIPHOCTH U
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JIeiCTBUTENbHBIC HAIIPABICHHS TOKOB U HANPSDKEHUI B pekuMe 000TaIieHusl.
YcnoBHoe rpadguyeckoe 06003HaYEHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

[TpuBenute cioco6 BritoueHus nosiesoro M/ TpaH3ucTopa ¢ MHAYIHUPOBAHHBIM
KaHaJIOM N THIIA B CXEMY YCHJIUTEIIS C OOIIMM HCTOKOM, YKKUTE TOJISIPHOCTH U
JICHCTBUTENILHBIC HAIIPABIICHHS TOKOB U HANPSDKCHUI B aKTUBHOM PEXHME.
YcnoBHOe rpadgudeckoe 0003HAYCHHUE TPAH3UCTOPA JOHKHO COOTBETCTBOBATH
I'OCT.

[IpuBeaute cnoco® BkitoueHus nonesoro MJIII Tpansucropa ¢ MHAYIUPOBAHHBIM
KaHaJIOM p THUIIA B CXEMY YCHJIUTEIIS C OOLIUM HCTOKOM, YKQKUTE TOJISPHOCTH U
JeCTBUTENFHBIC HAIIPABIICHHSI TOKOB M HANIPSDKEHUH B aKTUBHOM PEXHIME.
VYcnoBHoe rpaduyeckoe 06003HaYEHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

I1K-1.2

[IpousBoaut TEXHUKO-3KOHOMHUYECKOE
00OCHOBaHHE MPUHATOIO pELIeHHUs ¢
pacyeTaMu Cce0ECTOMMOCTH YCTpOWCTBA M
CTOMMOCTH €r0 JKCILTyaTalliu; CPaBHUBAET
C aHaJoramMH IO TEXHMKO-IKOHOMHUYECKHUM
XapaKTepUCTHKaM

BOHpOCI)I JJId IIOATOTOBKH K 9K3aMCHY.

1.

30HHAas TEOPHs, BUJl PHEPIETUUECKOM IMarpaMMBbl H30JMPOBAHHOIO aToMa
IpyNIbl aTOMOB. PackpbITh CBS3b 30HOM TEOPUHU CO CIIEKTPOCKONHUENH MaTepUaoB:
aTOMHbIE JIMHEeHUaThIe, MOJIEKYJISIPHBIE MTOJIOCOBBIE, HEMPEPBIBHBIE (CIUIOIIHbIE)
CIICKTPbI U3JIYUYCHUA U TTOTJIOIICHUA.

DNEeKTPONPOBOAHOCTh TBEPABIX TEJ U €€ CBA3b C SHEPIETUUECKUMHU JUarpaMMamMu
JUISL METAJLJIOB, TTOJYIIPOBOJAHUKOB U JTUAJIEKTPUKOB. [lepedncianTs OCHOBHBIE
MaTepUabl, UMEIOIINE IIUPOKOE IPUMEHEHHUE B DJIEKTPOHUKE.

CobcTBenHble noaynpoBoAHHKH. [Toka3aTs npoiecc renepai HoCUTeNnei
3apsi/ia Ha YHePreTUUECKOoil AuarpamMmme, pacKpbITh (PaKTOPbI, OKAa3bIBAIOIINE HA HEe
BIusHUE. PexoMOMHaIMs 1 TEpMOIMHAMUUYECKOe paBHOBecHe. Buapl HocuTenei
3apsijia B COOCTBEHHBIX MOJIYIIPOBOJAHUKAX U UX KOHIICHTPALUHU. AHAIIN3
MeXaHU3Ma MepeIBUKEHNs CBOOOHOIO MOJI0KHUTENBHOTO 3apsaa B
MIOJIYIIPOBOJIHUKE HA INIOCKOCTHOM MOJIENN KPUCTAIUIMYECKON PELIETKY.
[IpuMecHbIe TOTYIPOBOIHUKH N TUTIA. AHAIN3 (HOPMHUPOBAHHS
MIPEUMYILECTBEHHOM IBIPOYHOU JIEKTPOIPOBOJHOCTH C IPUMEHEHHEM
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IJIOCKOCTHOM MOJIENN KPUCTAININYECKON PEIIETKU U DHEPIETUUECKOM TnarpaMmsl
noJynpoBogHuKa. O003HaYeHNs KOHIIEHTPaLUii: IpuMeceii, OCHOBHBIX U
HEOCHOBHBIX HOCUTEJEH, COOCTBEHHBIX HOocuTenel. COOTHOIIEHUS ATUX
KOHIIEHTpaLIHi.

[IpumecHble NOIYIIPOBOAHUKY p TUNA. AHAIU3 (POPMUPOBAHUS
MIPEUMYILECTBEHHOM IBIPOYHOM 3JIEKTPONPOBOJHOCTH C IPUMEHEHUEM
IJIOCKOCTHOM MOJIENN KPUCTANINYECKON PEIIETKU U SIHEPIeTUUYECKOM TuarpaMmsl
noJynpoBogHuKa. O003HaYeHNs KOHIIEHTPALUii: IpuMeceii, OCHOBHBIX U
HEOCHOBHBIX HOCUTENEH, COOCTBEHHBIX HOcUTeNe. COOTHOMICHUS 3THUX
KOHILICHTpALUH.

Knaccudukanus Hocuresneit 3apsaa B HOIYIPOBOJHUKAX : TOABHKHBIE -
HEMNOJIBUKHBIE, TIOJIOKUTENBHBIE - OTPULIATENIBHBIE, OCHOBHBIE - HEOCHOBHBIE -
coOcTBeHHbIe. OO03HaUEHNE KOHLIEHTPALMU KaXKI0r0 BUIa HOCUTENEH.
I'eneparnusi, pekoMOMHALKS U TEPMOAMHAMHUYECKOE paBHOBECHE. PacKphITh CBS3b
KOHIIEHTPALlUK HOCUTENEH 3apsaa ¢ pabouuM JuanazoHOM TeMIepaTyp
IIOJIYTIPOBOIHUKOBBIX MaTEPHUAJIOB.

HpeiidoBoe u mudpy3noHHOE TBUKEHUE HOCUTENEH 3apsiia B MOTYNPOBOTHUKAX.
IIponiecc oOpazoBaHus 0OBEMHOTO 3apsjia p N Nepexoaa IpU OTCYTCTBUH
BHEIIHETO 3JIEKTPUUECKOT0 MOJIS.

AHanu3 paBHOBECHOT'O COCTOSIHUSA P N IIEPEX0/ia: pacIpeIeIeHUE PABHOBECHBIX
KOHLIEHTpaLUi HOCUTENEH 3apsa B CTPYKTYpe Mepexoa, MOTeHIHaIbHas
JrarpaMmma, NoTeHIMaIbHBIN Oapbep, MIMPUHA 00€AHEHHOW 30HbI, CPABHUTEIIbHAS
ANEKTPONPOBOIHOCTH 00JIACTH OOBEMHOTO 3apsiia U HEUTpaIbHBIX 00JacTei.
AHanu3 COCTOSIHUS p N IEPEX0/1a IIPU MIPSIMOM CMEIICHNUHN: BIUSHUE HANPSKEHUS
BHEIIHET0 UCTOYHMKA Ha BEJIMYMHY IMOTEHIIMAILHOTO Oaphepa U MUPUHY 00JacTH
00BEMHBIX 3apsAI0B, BEJIMYMHA MIPSIMOT0 TOKA U COCTOSIHUE Tepexo/ia.

AHanu3 COCTOSHUSA P N IEpexo/ia MpH 0OpaTHOM CMEIICHUHN: BIUSIHUE HATIPSKCHUSI
BHEIIIHEr0 HCTOYHUKA Ha BEIMYMHY IMOTCHLIUAIBHOTO Oapbepa U IUpUHY 001acTH
00BEMHBIX 3apsI/I0B, BEJIMYMHA OOPATHOTO TOKA U COCTOSIHUE MEPeX0/a.
WneanmzupoBannas BAX nuopa, TenaoBoil TOK ¥ TEIIOBOM noTeHnuai. PeanpHas
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BAX nuona, XxapakTepHbIE Y4aCTKH PEXMMOB U COCTOSIHUI 10/a.

EmkocTHbIE cBOMCTBa p n nepexona. baprepHas u quddy3rnoHHas eMKOCTb,
BOJIbT-(papa/iHbIe XapaKTepUCTUKH. Bapukariebl.

Bunsl npo0ost p n nepexona, 00paTUMOCTb, MEXaHU3MbI, ydacTKu BAX
CTaOMIIMTPOHOB sl Kaxkaoro Tuma npodost, TKH u cBoiicTBO camopasorpesa.
Juon HIOTTKM M KOHTaKT METAJUI-IIOJIYIIPOBOIHUK. BeIpsmirdromue u
HEBBIIPAMIISIONINE KOHTAKTHI.

bunonspHble TpaH3UCTOPBI: OIIPEICIIEHUE, CBOWCTBA, YCIOBHbIE rpaduyeckue
o0o3HaueHust. CTpyKTypa U MPUHLIMII JEHCTBUS TPAH3UCTOPA BKIIOUYEHHOTO I10
cxeMme ¢ o0rielt 6a30l, MOTOKK HOCUTENEH 3apsiia, 1eHCTBUTENIbHbIE HAaPaBIECHUS
TOKOB U HaIlpSKEHUM B aKTUBHOM peknMe. KoandecTBeHHas OLIEHKa CBOMCTB
yIIpaBJIEHUS] U KOHCTPYKTHUBHbBIE 0COOEHHOCTH M3TOTOBJIECHUS OUITOJISPHBIX
TPAH3UCTOPOB.

Crnioco0 BKITFOUEHHS OUTIONIIPHOTO TPAH3UCTOPA MO cXeMe ¢ 001el 6a3oid,
MOJIAPHOCTHU U JIEUCTBUTENIbHBIE HATIPABJICHUSI TOKOB M HAIIPSKEHUH B aKTHBHOM
pexxume. CemeiictBo BAX OunossipHoro Tpansuctopa B cxeme BkitoueHus ¢ Ob,
MIPUHLIMII YIIPaBJIEeHUS U KO3 (OULIUEHT Mepeiadn, peXUMbl pad0Thl TPaH3UCTOPA U
ux obnactu Ha BAX.

Crnioco0 BKJIIOUEHUS OUIIONIIPHOTO TPAH3UCTOPA 110 CXEME C OOIIUM SIMUTTEPOM,
MOJIAPHOCTHU U IEHCTBUTENILHBIE HAIIPABJICHUS TOKOB M HANIPSDKEHUH B aKTHBHOM
pexume. CemelictBo BAX OumnonsipHoro tpanzucropa B cxeme BkiitoueHus ¢ 00,
MPUHIUIN YIIPaBIEHUS U KO3PPHUIUEHT Nepeadn, peKUMbI pabOoThl TPaH3UCTOpa U
ux obnactu Ha BAX.

IIpocreiimume cxemsl ycunuTenbHbIX kackagos ¢ O3, Ob u OK. Bo3moxHbie

KO3 (OULIMEHTHI YCUTIEHUS B 3TUX CXEMaX.

[Tonesbie TpaH3uCTOpPBI. PacKkpbITh UX BOIHOE Ha3BaHue. CIOCOOBI M3OISALIH
3aTBOPA, BU/IbI IIOJIEBBIX TPAH3UCTOPOB U UX YCIOBHbIE rpadudeckue
obo3HaueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA MOJIEBBIX U OUTIOISPHBIX
TPAH3UCTOPOB.

[ToneBble TPAH3UCTOPHI € YIPABISIOUIMM P-N-3aTBOPOM. Y CIIOBHBIE rpaduyeckue
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0003HaYeHHS, BHYTPEHHSS CTPYKTYpa U MpUHLUT JeiicTBUsA. Crioco0 BKIIOUEHUS
MI0JIEBOT'O TPAH3UCTOPA MO CXeMe C OOIIMM UCTOKOM, HOJISIPHOCTHU U
JEHCTBUTENbHBIE HAIIPABJICHUS TOKOB U HAIPSKEHUI B aKTUBHOM PEXHUME.
CemetictBo BAX B cxeme ¢ OU, nmpunuumn ynpasieHus 1 KodhHUIUEHT nepeaadu,
PEeXHUMBI pabOTHI OJIEBOTO TPaH3UCTOpa U ux obsactu Ha BAX.

MJII TpaH3ucTOpBI CO BCTPOCHHBIM KaHAJIOM. Y CJIOBHBIE TpaduiecKue
0003HaYeHHS, BHYTPEHHSSI CTPYKTYpa M MPUHIUT JAeiicTBUsA. Crioco0 BKIIOUEHUS
MJII Tpan3ucTopa o cxeme ¢ o0IIKUM UCTOKOM, HOJSIPHOCTH U JEHCTBUTEIIbHBIE
HaIlpaBJIEHUsI TOKOB U HaNPsKEHUM B akTUBHOM pexkume. CemelictBo BAX B
cxeme BkmoueHus ¢ OU, mpuHIuUN yrnpasieHus 1 Ko3QQHUIHUEHT nepeaayn,
pexumbl padotel M/ Tpan3ucropa u ux obnactu Ha BAX.

MJII TpaH3uCTOPHI C MHAYLIMPOBAHHBIM KaHAJIOM. Y CIIOBHBIE Irpaduieckue
0003Ha4YeHUsI, BHYTPEHHSS CTPYKTypa U NpuHIUN feicTBUsA. Criocod BKIOYEHUS
M/II-Tpan3ucropa no cxeme ¢ 00IIKUM UCTOKOM, HOJSIPHOCTH U JIeHCTBUTEIbHBIE
HaIpaBJIEHUs] TOKOB U HaNpsKEHUM B akTUBHOM pexknme. CemerictBo BAX B
cxeme BkmoueHus ¢ OU, mpuHIuUN yrnpasieHus 1 Ko3QQHUIHUEHT nepeaayn,
pexumbl padotel M/ Tpan3ucropa u ux obnactu Ha BAX.

Tupucrop: onpenenenue, CBOMCTBa, YCIOBHBIE rpaduueckre 0003HauYEHUs,
MOJIAPHOCTHU U JIEUCTBUTENIbHBIE HAMIPABJICHUS TOKOB M HAIIPSHKEHUN B Pa3IMYHBIX
pexxuMax. BHyTpeHH:s CTpyKTypa TUPUCTOpPA, JBYXTPAH3UCTOPHAs MOJEIb U
npuHuun aeiicteus. Cemeiicteo BAX, pexumsbl paboTsl 1 X yyacTku Ha BAX.
CrenanbHble BUJIBI THPUCTOPOB, X YCIOBHBIE rpaduyeckre 0003HaAUCHHMS,
cBorcTBa, napameTpsl 1 BAX. CpaBHUTENbHASA XapaKTEPUCTUKA DIIEKTPOHHBIX
KITIOYEBBIX TPUOOPOB.

Onpenenenue EKTPOBAKYYMHBIX TPUOOPOB, MX BU/BI U IPUMEHEHUE.

CaoiicTBa ra3a u noHsaTHe Bakyyma. Huskuil, cpeiHui ¥ BBICOKMM BaKyyM.
Tennon3oaanoHHbIE CBOMCTBA BAKyyMa.

DJeKTpOHHAs SMUCCHS U paboTa BBIX0/1a JIEKTPOHA. BHUIbI 27IEKTPOHHOM SMHCCUU
B AJIEKTPOBAKyyMHBIX ITpHOOpax.

DeMeHThl KOHCTPYKIIUH JIEKTPOHHBIX JIaMI, X (DYHKIIMOHAJIbHOE Ha3HAYCHHE U




Konx nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa
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32.

33.

34.

35.

36.

0COOEHHOCTH M3TOTOBJICHUS: KATOMBI, CETKH, KOPITYCa, JIEKTPO/IbI, TE€TTEPHI.
OnexrpoBakyyMmHble 11oAbl. X Buael u YI'O, NOISpHOCTH U JEHCTBUTEIIBHBIE
HaIpaBJIEHUs] TOKOB U HAPSKEHUHN B OTKPBITOM cocTostHuu. BAX
JIEKTPOBAKYYMHOTO MO/, PEKHUMBI €ro paboThl U UX yyacTku Ha BAX. 3akon
CTEIIEHU TPEX BTOPBIX U ypaBHeHHE Pudapacona-/[pmivana. BimsiHue Toka Hakana
karosa Ha popmy BAX 1 cpok ciry»x0bl BAKYYMHOTO JMOAA.

[IpuHIMI nefCTBHA 2IEKTPOBAKYYMHOI'O IHOA U KPUBBIE PACIIPECIICHUS
IIOTEHLIMAJIOB B IPOCTPAHCTBE aHOA-KATOJ IIPU Pa3JINYHbIX HAIIPSHKEHUAX HA
a”Hoze.

ONEeKTPOBAaKYyMHBIE TPUO/BI, UX OTIMYNE OT JUOJOB 110 KOHCTPYKIIUU U
npuHuny aercteus. YI'O u croco0 BKIIFOYEHUS TPHOIA TIO CXeMe ¢ 00IuM
karosioM (OK), nosisipHocTH 1 eficTBUTENbHbIE HAITPABICHHUS TOKOB U
HaIlpsDKEHUN B aKTUBHOM peknMe. BAX Tpro0B ¢ ceTkaMu cpeaHel U BBICOKOU
IIPOHUILIAEMOCTH U 3aKOH CTEIIEHU TPeX BTOPLIX. [IapaMeTprl 211€KTpOBaKyyMHBIX
TPHOJIOB.

ONEeKTPOBAKYyMHBIE TETPOJBI, UX OTIMYNE OT TPUOAOB IO KOHCTPYKIIHH,
MpUHLIMITY JeicTBUS U napaMeTpaM. YI'O u cioco0 BKIIIOUEHUS TETPOJIA 110 CXEME
¢ OK, noispHOCTH U AEMCTBUTEIbHBIE HAIIPABIECHUS TOKOB U HANPSYKEHUI B
akTUBHOM pexxuMe. BAX teTposoB u tuHaTpOoHHBIN d(DPEKT.

DNEeKTPOBaKYyMHbIE IIEHTO/bI, UX OTJINYHME OT TETPOIOB 10 KOHCTPYKIIVH,
MPUHLIMITY AeiicTBus 1 napamerpaM. YI'O 1 crioco6 BKIIIOUEHHUs IEHTO/1a 10 CXeMe
¢ OK, noisipHOCTH U AEMCTBUTEIbHBIE HAIIPABIECHUS TOKOB U HANPSYKEHUI B
aKTUBHOM pexxknme. BAX meHTo10B.

Y CTpoiCTBO M MPUHIIMIT AEUCTBHS 3IEKTPOHHO-Ty4eBoi Tpyoku (DJIT) ¢
AJIEKTPOCTaTHUECKON (POKYCHPOBKOH U oTKIIOHEeHHEeM Jyda. YI'O DJIT u npunmmn
neiicTBus ociuiorpada.

0) Ilopsinok nmpoBeaeHnsi MPOMEKYTOYHOM ATTECTALMH, OKA3ATEJM H KPUTEPUH OLleHUBAHMS
ITpomeskyTouHas arTecTanus M0 AUCHUILIMHE BKIIIOYAET TEOPETUUECKUE BOIIPOCHI, IO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOSHUS 00Y4atOUIMMHUCS
3HaHUH, U IPAKTUUECKUE 3a/1aHUs, BEIIBIIAIONINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOAUTCS B (popMe HK3aMeHa U 3aIlUThl KypCOBOTO




IIPOCKTA.
MCTOI[I/I‘{GCKI/IG YKa3zaHu JJ1A IIOATOTOBKHU K OK3aMEHY: IJId IMOAIOTOBKH K 3K3aMEHY CTYACHT AOJIKEH OCBOUTH BCE U3Yy4aC€MbIC TEMBI, B TOM YHCJIC U
OTBCACHHBIC JIsI CAMOCTOATCIIbHOI'O U3YUCHU A, BBIIIOJHUTD U 3allIUTHTL BCC IMTPAKTUYCCKUC pa60TBI.

Kpurepuu olleHKH OCBOSHHS AUCIMIUIMHBI (3a4€T C OLIGHKOW M SK3aMEH):

— Ha OLICHKY «OTJMYHO» — OOy4aroIMNCsl IOKa3bIBAET BHICOKUH YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHLUH, T.€ CTYJIEHT JIOJDKEH MOoKa3aTb
BBICOKMI YPOBEHb 3HaHUI HE TOJILKO Ha YPOBHE BOCIPOM3BENEHUS U OOBACHEHHs WH(POPMAINU, HO U MHTEIJICKTYAIbHBIC HABBIKM PEIICHUS 3a/ad,
HAXO0X/EHNS YHUKAJIbHBIX OTBETOB K Ipo0IeMaM, OLIEHKU U BIHECEHUS! KPUTUUECKUX CYKJICHUH;

— Ha OLCHKY «XOpomo» — o6yqafom1/11710;1 IIOKAa3bIBACT CpeI[HI/Iﬁ YPOBCHBb C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁ, T.€ CTYACHT HOJIKCH I1OKAa34aTb
3HaHUA HE TOJIBKO Ha YPOBHC BOCIHPOU3BCACHHA U 00BACHECHUS I/IH(l)OpMaIII/II/I, HO W HHTCIUICKTYAJIbHBIC HABBIKKW PCIICHUA HpO6JIeM n 3aja4,
HaXO0XJICHUA YHUKAJIIBHBIX OTBETOB K np06neMaM;

— Ha OLCHKY «YI10OBJETBOPUTECJIBbHO» — O6y‘IaIOH_[PII>’IC}I ITOKa3bIBACT HOpOFOBLIﬁ YPOBCHB C(i)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/II\/’I, T.€ CTYACHT JOJIKCH
IMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BCACHUA U 00BICHECHUS I/IH(l)OpMaHI/II/I, HHTCJIJICKTYAJIbHBIC HABBIKH PCIICHUS MPOCTHIX 3a1a4,

— Ha OIICHKY «HCYA0BJECTBOPUTECJIBHO» — PE3YJIbTAT O6y‘leHI/I5{ HC NOCTUTHYT, CTYACHT HC MOXKCT ITOKa3aThb 3HAHUS Ha YPOBHC BOCIIPONU3BCACHUA
1 00BSCHEHUS I/IH(I)OpMaLII/II/I, HC MOJKCT IMOKAa3aTh HHTCJVICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a4aY.

— «HE 3aYTECHO» — 06yqa101u1/1171051 ACMOHCTPUPYCT 3HAHUSA HEC ooiee 20% TCOPCTUUCCKOTO MAaTCpUalia, NOMMYCKACT CYINICCTBCHHLIC OIJ_II/I6KI/I, HC
MOZKCT MMOKa3aTh UHTCIIJICKTYAJIbHBIC HABBIKW PCHICHUA IMPOCTHIX 3a1a4.



