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JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM TOJly Ha 3aceJaHuu Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOj’caTLH?I

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

[Iporokonm oT 20 . Ne
3aB. kadeapoii J.1O. Ycarsrii

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKU

[Iporokom ot 20 . Ne

3aB. kadeapoii I[.IOj’caTHﬁ

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM TOJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKH M MUKPOIJIEKTPOHUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii Z[.IOj’caTHﬁ




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[lenstMmu OCBOSHMS AWCHMIUIUHBI SBISCTCS W3Y4YCHHE (DU3MUECKHX 3aKOHOMEPHOCTEH
MIPOIIECCOB, TPOUCXOSIINX MPH JBHKEHUN HOCUTEJIEH 3apsia B BAKyyMe, Ta3ax, TBEPAbIX Telax,
HA TpaHUIAX pasliena cpel W TPHUHIUIIOB IMOCTPOCHUS W PAa0OTHI JJIEKTPOHHBIX MPUOOPOB
Pa3IMYHOTO Ha3HAYCHUS, YTO TIO3BOJIMT pa3padaThiBaTh HA UX OCHOBE AJICKTPOHHBIE YCTPOMCTRA,
npeAHa3HaYEHHbIE JUIsl KOHTPOJIS M YIIPaBJICHUS B TPOMBIIIUICHHOCTH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

JuctunamHa @OuU3WYecKre OCHOBBI IJICKTPOHMKHA BXOJHWT B YacTh Y4YeOHOrO IUIaHa
dbopMupyeMyr0 y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  w3ydeHHWs]  JAMCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHMs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHHUS UCIUILINH/ IPAKTHK:

Maremaruka

dusuka

Nudopmartrka 1 nHGOPMAIIMOHHBIE TEXHOJIOTHH

Teopernyeckre OCHOBBI JIEKTPOTEXHUKU

3HaHus (yMEHUSs, BIIAJCHUS), TTOJYYCHHBIC TIPU M3YYCHUH JAaHHOW JHCIMIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YUCHHSI UCIIUILTNH/TIPAKTHK:

Marepuabl ¥ 3JIEMEHTHI JIEKTPOHHON TEXHUKU

MUKpO3IEKTPOHUKA

Pacuer aneKTpOHHBIX CXeM

CxeMOTEeXHHUKa

Hanosnekrponuka

DneMeHThI TU(PPOBON TEXHUKHU

DHepreTuyeckas 3JeKTPOHUKA

DNEeKTPOHHBIE TPOMBIIUICHHBIE YCTPOMCTBA

CXeMOTEXHHUYECKHE CPEICTBA COTIPSIKEHUS

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbraTe oCBOEHMS AMCUMILIMHBI (MOAYJs) «DU3NUECKHE OCHOBBI IEKTPOHUKN
oOyyaromuiics JoKeH 001a1aTh ClIeAYOIIMMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

ITK-1 CniocobeH pa3pabaTbiBaTh CTPYKTYpPHBIE U (DYHKIIMOHAIBHBIE CXEMBI JIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, TPUHIMIIAAIBHBIX CXEM YCTPOUCTB C UCIOJIB30BAHUEM CPEJICTB KOMITBIOTEPHOTO
INPOEKTUPOBAHUS, TPOBEIECHUEM MPOEKTHBIX PpPacyeToB U  TEXHUKO-3KOHOMHYECKUM
000CHOBaHKEM TPUHUMAEMBbIX PEIICHUH

[K-1.1 Pa3zpabaTpiBaeT 3CKU3HBIN MPOEKT, BKIIOYAIOIIUNA: BBHIOOP CTPYKTYpPHOU
CXEMBI 3JIEKTPOHHOTO YCTPOMCTBA WJIM CUCTEMBI IyTEM COMOCTABICHHUS
pa3IMYHBIX BapHMaHTOB M HX OLEHKU C TOYKH 3PEHUS TEXHUYECKUX U
SKOHOMHUYECKHUX TPeOOBaHUI; paCCUUTHIBAET BCE HEOOXOMMbBIC TTOKA3aTeNN
CTPYKTYPHOM CXEMBI AJIEKTPOHHOI'O YCTPOMCTBA UM CUCTEMBI, B TOM YHUCIIE

noKasaTeiun KadecTBa, BBIOMpAET "u 00OCHOBBIBAET CXEMBI
BCIIOMOTraTEIRHEIX VCTDONCTB
[IK-1.2 [Tpou3BOIUT TEXHUKO-IKOHOMHYECKOE 00OCHOBAHUE MPUHSATOTO PEIICHUS C

pacueTaMu ce0ecTOMMOCTH yCTPOMCTBA U CTOMMOCTH €ro 3KCIUTyaTallUuu;
CPaBHHUBAET C aHAJIOTAMHU MO TEXHUKO-I)KOHOMHYECKUM XapaKTepUCTUKAM




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast Tpy10eMKOCTh JUCIHILTAHBI COCTABISACT 7/ 3a4eTHBIX eAUHHI] 252 akaj. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas padora — 141,8 akan. yacos:
—aynutopHas — 136 akaj. 4acos;

— BHeayAUTOpHAs — 5,8 akaj. 4acos;
— caMmocTosiTeabHas padoTa — 74,5 akaj. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTecTaluy - 3a4ET C OLEHKOM, 3K3aMEH

AynutopHas 3 =
o | xonraxTHas pabota E 3 Dopma TeKyIero
=
5 B aKajl. yacax o Bu KOHTPOJIS
Pazpmen/ Tema 3 (B axaj. uacax) g B A . p Kon
= & ©fcamocrosTenbHON | ycHeBaeMOCTH U
JUCLIATUINHBI 5 E s ., | KOMIIETeHIIUU
@) g & paboTsI MIPOME)KYTOYHOM
Tex. mab. | MpaKT. =g aTTecTaluu
3aH. 3aH. | U &
1. TeepmoTenpHast HIEKTPOHNKA
11 3oHHas Teopusl.
DHepreTuIecKue
JMarpaMmbl W3zyuenue
W30JIMPOBAHHOTO aToMa H JIEKIIMOHHBIX
p IIpomexyTounas TIK-1.1,
rpynmsl  aTomMoB.  Bupg 1 1 MaTepHajoB U
. aTTecTanus TK-1.2
CIIEKTPOB U3ITyYESHUS yueOHO#
OJTHOATOMHBIX u JIUTEPaTyphl
MHOTOAaTOMHBIX Ta30B U
TBEPIBIX TEJL
Nzydenne
1.2 DnexTponpoBOJHOCTH Y
JIEKIIMOHHBIX
TBEPJBIX TEJI: METaJUIbl, 1 1 MATCOHAIOB 1 IIpomexxyTouHas IIK-1.1,
MOJTyIPOBOJHUKHU u yq§6H0ﬁ aTTecTalus TK-1.2
JIDIIEKTPUKH [ ——
AynutopHas
KOHTpOJIbHAas paboTa
5 Nzydenne
1.3 CoOcTBeHHBIC ek yHOHHHX Nel no ¢uzuueckum
MOJYIPOBOJAHUKH. 2 1 MaTeu vanmop | TPHHLHIAM paboTh IK-1.1,
IIpoueccel renepauuu u qI; 6r0it HOJTYHIPOBOAHUKOBBIX IK-1.2
pexoMOnHanuu. J'IIZTC ATVDRL puodopoOB.
patyp IIpomesxyTouHas
aTTecTalusl.
AynutopHas
KOHTPOJIbHAs paboTa
Uzydenue
HEKI?HOHHHX Nel mo ¢uzndecknm
1.4 IIpumecHsie MPUHLUIAM pabOThI [K-1.1,
2 1 MaTepHajoB U
MO IPOBOJHHUKHY N-THIIA qeOHO IOJTYTIPOBOTHUKOBBIX MK-1.2
y npubopOB.
JUTEePaTyphl
IIpomexyTounas

aTTecTalusl.




N3ydenne
JICKIIMOHHBIX

15 IpumecHsie IIpomexxyTouHas IK-1.1,
MaTepuaoB u
MOy IPOBOIHUKH P-THIIA . aTTecTanus IK-1.2
yueOHOM
JIUTEPATyPhI
1.6 Knaccudukanus
HOCHTEJEH 3apsna B N3ydenne
MOJTYTIPOBOIHUKAX. JIEKIIUOHHBIX
YHPOBOA » IIpomexyTouHas IK-1.1,
TepmoarHaMHIUECKOE MaTepHajoB 1
. . aTTecTanus TIK-1.2
paBHOBecHe U pabounit y4eOHOM
JTManazoH TeMIeparyp JIUTEPATyPh
HOJTYTIPOBOAHHUKOB.
. N3ydenue
17 petidosoe u Y
JIEKIIMOHHBIX
TUQPy3MOHHOE JBHKCHUE IIpomexyTouHas IK-1.1,
o MaTepHajoB 1
HOCUTENeH  3apiga B . aTTecTanus IK-1.2
y4eOHOM
MOTYTIPOBOIHUKAX
JIATEPaTyphl
1.8 TIpouecc oOpazoBaHmUs Uzyuenue
00BEMHOTO 3apsa JIEKIIMOHHBIX
p-n-mepexonaa pnﬂn MaT: HajI0B U Tpomesxyrounas IK-1.1,
P P PHAlo) aTTecTanus TK-1.2
OTCYTCTBHHU BHELTHETO yueOHO#
AIIEKTPUYECKOTO TOJIS JIUTEPATyPHI
Wzyuenne
JIEKIIMOHHBIX
1.9 AHanu3 paBHOBECHOTO 8 IIpomexxyTouHas IK-1.1,
MaTepHajoB 1
COCTOSIHUS P-N-TIepexoa . aTTecTanus TIK-1.2
yueOHOM
JIUTEPATyPHI
Wzyuenne
1.10 Amnanm3 COCTOSHUS JIEKIIMOHHBIX
N-nepexojia Npu NpsiMOM MaT: HajoB U Tpomexyrounas MIK-11,
P PeX0/a TpH TIp. P - aTTecTalus TIK-1.2
U 00paTHOM CMEIICHUH yueOHOM
JIUTEPATYPBI
N3yuenune
1.11 Vpeanm3upoBaHHas U e yI/IOHHbIX
peambHas BAX  nuona, » IIpomesxyTouHnas IK-1.1,
. MaTepuaoB H
TEINIOBOM TOK u - arTecTanus TIK-1.2
yueOHoit
MOTEHIHAI
JIUTEPATYPBI
AynutopHas
KOHTpPOJIbHAs paboTa
Nsyuenne p P
N Nel mo ¢uzmueckum
1.12 EMKOCTHEIE CBOMCTBa JIEKITUOHHBIX
MPUHIMIIAM PaOOThI TIK-1.1,
p-n-mepexona. Buner MaTepuaoB H
o TIOJIyIIPOBOJHUKOBBIX TIK-1.2
npo6ost p-N-nepexoxa. y4eOHOi
npubopoB.
JIATEPATyPHI
IIpomexyTouHas
aTTecTauusl.
AynuropHas
KOHTpOJIbHAs padoTa
Nsyuenue p p
Nel no ¢uzuueckum
1.13 Cnoco0® BKIIOYEHHS JIEKIIMOHHBIX
MPUHIUATIAM PabOTHI TIK-1.1,
OHMIONSIPHOTO TPaH3KCTOpPA MaTepuaoB H
N o o MOJTyTPOBOTHUKOBBIX TIK-1.2
0 cxeMe ¢ o01e 6a3oi. yueOHOit
puodopoOB.
JIATEPATyPBI
IIpomesxyTouHas

aTTecTanus.




AynuropHas
KOHTpOJIbHAs paboTa

N3ydenne
1.14 Cnoco6 BKJIHOUYCHHS neKuyHOHHLIX Nel no ¢uzuveckum
OUITONSIPHOTO TpaH3KCTOpa 2 1 vatepuamos i | PPHHIMIaM paboThI IK-1.1,
o cxeMe ¢  0oOmWUM quHOﬁ TIOJTYTTPOBOTHUKOBBIX IK-1.2
SMHUTTEPOM. y puOOpPOB.
JIUTEPATyPBI
IIpomexxyTouHas
aTTecTanusl.
N3ydenne
1.15 Cmoco0 BKIIOYEHUS neKuyHOHHLIX
OUIOJSIPHOTO TPaH3UCTOPa 2 1 MATCDHAIOB 1 IIpomexyTouHas TIK-1.1,
o cxeMe C  OOmHM qu;GHOﬁ aTTecTanus MK-1.2
KOJUIEKTOPOM. sTepaTyphi
AynutopHas
KOHTPOJIbHAs paboTa
Nzydenne Ne2 mo cxemam
1.16 IMonesrie -
JIEKIIMOHHBIX BKJIFOUCHUS U
TPaH3UCTOPHI c IK-1.1,
2 1 MaTepHaIoB U pexuMaM paboThI
YHPaBJISOIIAM . TIK-1.2
D-N-3aTBOpOM y4eOHOi MOJYIPOBOAHUKOBBIX
p JATEPATypHI pudopoB.
IIpomexyTounas
aTTecTanusl.
AynutopHas
KOHTPOJIbHAs paboTa
Nzydenne Ne2 mo cxemam
JIEKIIMOHHBIX BKJIFOUCHUS U
1.17 MAII-TpaH3ucTopsl . IK-1.1,
1 1 MaTepHaIoB U pexxuMaM paboThI
CO BCTPOCHHBIM KaHAJIOM . TIK-1.2
y4eOHOi MOJYIPOBOAHUKOBBIX
JATEPATypHI pudopoB.
IIpomesxyTouHnas
aTTecTanusl.
AynutopHas
KOHTpOJbHAas paboTa
Nzydenne Ne2 mo cxemam
1.18 MATII-TpaH3uCTOPHI C JIEKIIMOHHBIX BKJIIOUEHUS U MK-1.1
AHAYIAPOBAHHBIM 1 1 MaTEpHaJIOB U eXKUMaM pabOoTEI .
IK-1.2
KaHaJIOM yueOHOit HOJTYIPOBOJHUKOBBIX '
JIATEPATyPHI pudopoB.
IIpomesxyTouHnas
aTTecTanusl.
AynutopHas
) KOHTpOJIbHas paboTa
1.19 Tupuctop: ycnoBHbIE Hayuenue No2 110 CxeMam
rpadguueckue -
pag JIEKIUOHHBIX BKJIFOUCHUS U
0003Ha4YeHUs, CTPYKTYpa, TIK-1.1,
2 1 MaTepHajoB U pexuMaM paboThI
JIByXTpaH31CTOpHas . IK-1.2
P, . — yueOHOM TIOJTYTPOBOJHUKOBBIX
zlel”fcmm p JUTEePaTyphl npubOpoOB.
IIpomesxyTouHas
aTTecTanusl.
1.20 CpaBHHUTENIbHAS Msvaere
XapaKTeprCTHKa nekuyHOHme
3JICKTPOHHBIX  KIIFOUEBEIX IIpomexxyTouHas TIK-1.1,
1 1 MaTepHajoB U
npubOpoOB Ha TIPUMEPE HX ‘IFE):6H0ﬁ aTTecTanus TK-1.2
WCIIOJIb30BaHUS B CHIIOBON sze ATVDLL
3JIEKTPOHHKE patyp
HWroro no pazneny 34 20

2. TeMmsr

nabopaTopHbIX
3aHATHI no pasneny
"TBepaoTenbHas JIEKTPOHUKA"




3amura

nabopaTtopHOH
Uzydenne 5 paTop
JICKIIUOHHBIX padotsl B popme
MATEDHATOB 1 WHUBUAYaIHHOTO
21 Uzyuenue qlé 6toi cobece0BaHMs.
XapaKTEPUCTUK y AynutopHas IK-1.1,
6/3U 3 JIUTEPATYPHI,
MOJTYIPOBOJHUKOBBIX oOpMITCHIE KOHTpOJIbHAs paboTa TK-1.2
JIMOI0B OT‘E)BTa o Ne2 1o cxemam
N BKIFOYCHUS U
nabopaTtopHOH
AGoTe pexxumaM paboThI
p IOy IPOBOJHUKOBBIX
pudopoB.
3ammra
nabopaTtopHOH
Nzydenne 5 paTop
JICKIIUOHHBIX padotsl B popme
MaTepUAToB 1 WUHIMBUIY aJILHOTO
. cobeceOBaHUSL.
2.2 UccnenoBanue y4eOHO A )11/1):;0 as IK-1.1
CTaOMITUTPOHA u 6/31 3 JIUTEPATYPBI, Y p .
KOHTPOJIbHAs paboTa TIK-1.2
crabucropa odopmieHHe
oTdeTa 1O Ne2 no cxemam
. BKIFOYECHUS U
nabopatopHoOn
aGoTe pexumMaM paboThI
P IOy IPOBOJHUKOBBIX
npubopoB.
3ammra
nabopaTtopHOn
Nsyuenue 6 paTop
JIEKIIMOHHBIX padotsi B opme
O WHIUBUIY aJILHOTO
. cobeceOBaHUSL.
2.3 UccnenoBanue yueOHOM AyauropHas IK-1.1
OUIONAPHOIO TPaH3UCTOPA 6/31 3,2 JIUTEPaTypBhl, Y p ")
. N KOHTpOJIbHas paboTa TIK-1.2
B cXeMe ¢ o0riieit 0a3oii odopmiieHHe
oTYCTA 110 Ne2 no cxemam
N BKJFOUCHUS U
nmabopaTopHOit
aGoTe pexxumMamM paboThI
P TIOJTYIPOBOJHUKOBBIX
npubopoB.
3ammura
nabopatopHOn
Nzydenne 6 paTop
JIEKIIMOHHBIX padotsi B opme
MATCDHAIOB I WHIMBUIYy aJILHOTO
2.4 Uccnenosanue qré6H0ﬁ cobecemoBaHmsl.
OUIOSIPHOTO TpaH3UCTOPa y AynutopHas TIK-1.1,
6/31 3 JIUTEPaTypBhl,
B cxeMe ¢  o0mum odopyerme KOHTpPOJIbHAs paboTa TK-1.2
SMUTTEPOM OT}: era 1o Ne2 mo cxemam
N BKJIFOUCHUS U
naGopaTtopHOH
aGoTe peKIMaM paboOTHI
P MOJTYPOBOAHUKOBBIX
IpuOOpPOB.
3amuTa
nabopaTtopHOit
Nzyuenue paTop
IEKIHOHHBIX pabotsl B popme
WHIUBHUAYaIHHOTO
25 UccnenoBanue MaTepHajoB 1 A
I0JIEBOTO TPaH3UCTOpa C yueOHOM A ’
HUTOpHAs TIK-1.1
YHpaBJISAOIIUM 6/11 3 JIUTEPATypHl, YAHTOP '
KOHTpPOJIbHAs paboTa TK-1.2
p-n-3aTBOpOM B cXeMe C odopmnenue N2 10 cxeman
00IIMM UCTOKOM oT4eTa 1o B_KJ'IIO‘{CHI/IH u
nabopaTtopHOH
pabote pexIMaM paboTHI

HOTYPOBOIHHKOBBIX
pudopoB.




3amura

nabopaTtopHOH
Nzyuenue
Y pabotsl B popme
JICKIIUOHHBIX
MaTEpUATIOB 1 WHUBUAYaIHHOTO
qeBHOi cobeceOBaHUS.
2.6 Hccnenosanue y AynuTtopHas TIK-1.1,
4/11 3
TUPUCTOPA JIHTCPATYPHI, KOHTpOJIbHAs paboTa TK-1.2
ohopmrerne Ne2 no cxemam
0oTYeTa 110 -
nabopaTtopHOH BIGTIOTCHIA 1
260;; pexxumaM paboThI
p IOy IPOBOJHUKOBBIX
pudopoB.
2.7 KoncynpTammu 1o
0(hOPMIICHUIO u TIK-1.1,
BBIMOJTHECHUIO TK-1.2
112a00paTopHBIX paboT
Wroro no pazneny 34/141 18,2
Hroro 3a cemectp 34 |34/141 38,2 320
3. BakyyMmHas u ra3opaspsjaHas
JJIEKTPOHHKA
Nzyqenne
3.1 CgoiictBa Traza u
IIOHATHUE BaKyyMma JICKLIHOHHBIX IIpomexxyTounas IK-1.1
o N ) 2 0,5 MaTepHajIoB U .
Huskwnii, CpeIHHIA u yaeBHOw aTTecTalus TIK-1.2
BBICOKHI BaKyyM. T ——
Wzyuenne
3.2 DneKTpoHHAS YMHUCCHUS
u a6I<))Ta BBIXOJA JICKLIHOHHBIX IIpomexxyTounas IK-1.1
P 2 0,5 MaTepHajoB 1 p Y )
3JIEKTPOHA. Bust qeBHO aTTecTalus TIK-1.2
JIEKTPOHHOU HIMHCCHUH. HIZTepaTypr
Nsyuenune
3.3 DeMeHTbI
JIEKITMOHHBIX
KOHCTPYKLMH JaMI M HX IIpomeskyTouHas IK-1.1,
2 0,5 MaTepHaIoB U
(GyHKIMOHAIBHOE yaeBHO# aTTecTanus MK-1.2
Ha3HauYCHHE
JIATEPATyPBI
3.4  DnexrtpoBakyyMHbIE Uzyuenue
WOMBI: BHIBI, YCIOBHBIE JICKIIHOHHBIX
ATOA ARL Y » IIpomeskyTouHas IK-1.1,
rpaduueckue 2 1 MaTepHajIoB U
o aTTecTalus TIK-1.2
obo3nauenns, BAX u yueOHOit
PEXUMBI pabOTHI, CBOIMCTBA JUTEPaTypPhl
3.5 3akoH cremeHu Tpex Uzyuenue
BTOPBIX | aBHEHHE JICKIIHOHHBIX
p yp » IIpomexyTounas TIK-1.1,
Puyapacona-/Ipmmana. 3 1 MaTepHajIoB U
. . aTTecTalus TIK-1.2
TpuHINT JeHCTBUS y4eOHOi
3JIEKTPOBAKYyMHOTO JIATEPATyPBI
3.6  DnexkTpoBakyyMHbIE
TPUOJIBL: KOHCTPYKIIHS, Visyuenie
CJIOBHBIC aduyeckue
Y rpad N JICKIIMOHHBIX
o003Ha4YeHus, ceMencTBa IIpomexyTounas IK-1.1,
3 1 MaTepHaIoB U
BAX, MapaMeTpehl. weBHO aTTecTalus TK-1.2
IIpunuun JEHCTBUS sze ATVORI
3JIEKTPOBAKYyMHOTO patyp
TPHOJIA.
3.7  DnexkTpoBaKyyMHBIE Visyuentie
TETPOABL:  KOHCTPYKIIUSL,
POz PYKIL JIEKIUOHHBIX
YCIIOBHBIE  rpaduveckue IIpomexxyTounas MK-1.1,
o 2 1 MaTepHajoB U
0o003HaUeHHs, CceMeicTBa weGHOI aTTecTanus TIK-1.2
BAX, rapamMerpsl. Y
JIUTEPATYPBI

Junarponnslii 3pdexT.




3.8 DruekrpoBakyyMHbIC Uzyuenue
NEHTOABL:  KOHCTPYKIHS JIEKLIIMOHHBIX
A YKL, » IIpomexxyTouHas IK-1.1,
YCIIOBHBIE  Tpaduyeckue 1 1 MaTepuaioB 1
N . aTTecTanus TIK-1.2
0003HaYCHHUs, CEMEUCTBa yueOHOM
BAX, mapamerpsl JINTEpPaTyphl
. N3ydenne
3.9 YcrpoiicTBo u Y
. JIEKLIIUOHHBIX
MIPUHLIUI JCHUCTBUS IIpomexyTouHas TIK-1.1,
N 1 1 MaTepHasoB U
3IEKTPOHHO-ITyYeBOM . aTTecTanus TK-1.2
yueOHOM
TpyOKu
JIUTEPATyPhI
Hroro no pazgeny 18 7,5
4. Tembl 1a0OpPaTOpPHBIX U
NPaKTHYECKUX  3aHATHA IO
pazzeny "BakyymHas "
ra3opaspsiaHast dJeKTPOHUKa"
N3ydenne
JIEKIIMOHHBIX
MaTepHajoB 1 3amura
4.1 HccnenoBanue yueOHOM nabopatopHoOn
MK-1.1,
3JIEKTPOBAKYyMHOTO 6/31 | 6/41 7 JIUTEPaTypHl, pabotsl B popme K-1.2
Tpuozaa odopmnenue WHIUBUAYaIHHOTO '
oTyeTa 1o cobecenoBaHUs
nabopatopHoOn
pabote
Nzyuenne
JIEKIIMOHHBIX
MaTepHajoB 1 3amura
4.2 HUccnenoanue P N H .
yueOHOM nabopatopHoOn
TUHATpOHHOTO 3(pdekTa B TK-1.1,
6/31 | 5/41 8 JIUTEPATYPHI, pabotsl B popme
3JIEKTPOBAKYyMHOM TIK-1.2
odopmnenue WHIUBUAYaJIHHOTO
TeTpoze
oTyeTa 1o cobecenoBaHUsA
nmabopaTopHOit
pabote
Nzyuenue
6 JIEKIIMOHHBIX
MaTepuaoB U 3amura
4.3 Uccnenosanme yaeOHOU nmabopaTopHOi K-1.1
3NEKTPOBAKYyMHOTO 4 4/41 | 3,6 JIUTEpPaTypHl, pabotsl B popme HK-ll 2’
MIEHTO/a odopmnenue WHIUBUAYaIHHOTO '
oTyeTa 1o cobecenoBaHUs
nmabopaTopHOit
pabote
Nzyuenue
JIEKIIMOHHBIX
MaTepuaoB U 3amura
4.4 Pa6ora c yaeOHOU nmabopaTopHOit
MK-1.1,
ocumwiorpagom,  OpraHbl 1 221 | 2,2 JUTEepaTypHl, pabotsl B popme K-1.2
yIpaBJeHHs U HACTpOiKa odopmnenue WHIUBHUAYaIHHOTO '
oTyeTa 1o cobecenoBaHMs
naGopaTtopHOH
pabote
45 KoHcynbranmu 10
oopMIICHUIO 51 IK-1.1,
BBITIOJITHCHUIO TIK-1.2
11a00paTopHBIX paboT
HWroro no pazueny 17/61 |17/1411| 20,8
5. Onrtuueckass W KBaHTOBas
JJIEKTPOHHUKA
51 OcobenHoctn
ONTUYECKOM W KBAHTOBOM Uzydenue
anekTpoHUKU.  CriocoObt JIEKIIMOHHBIX
P 8 IIpomexyTouHas IK-1.1,
OTHCaHUS 6 2 1 MaTepHaIoB 1
" aTTecTalus TIK-1.2
3JIEKTPOMArHUTHOTO yueOHoM
U3JIy4CHUsI  ONTHYECKOTO JUTEPaTyphl
JIMara3oHa.




5.2 B3aumopeiictBue 9MU Nsyuenue
c BEILIECTBOM. JIEKLIIMOHHBIX
. B » IIpomexxyTouHas IK-1.1,
DOTONPUEMHUKH Ha 2 1 MaTepuaoB u
. aTTecTalus TIK-1.2
OCHOBE BHYTPEHHETO yueOHO
¢dororddekra. JIUTEPATyphl
53 WuBepcus
. p Nzyuenue
HACEJICHHOCTEH. EKIHOHHbIX
CrioHTaHHOE u IIpomexyTouHas IK-1.1,
2 1 MaTepHaIoB U
BBIHYKJICHHOE H3JTy4CHHUE. . aTTecTanus IK-1.2
yueOHoM
Koadduimentsr TEDATY DAL
OHHIITEHHA. patyp
Uzydenne
JICKIIUOHHBIX
54 Ilpunnun  pabotsl » IIpomexxyTouHas IK-1.1,
2 1 MaTepHaIoB U
Ma3epoB | J1a3epoB . aTTecTanus TK-1.2
yueOHoM
JIATEPaTyphl
Uzyuenue
55 OnTHyeckue ek yHOHHHX
PE30HATOPEI. Jlazepsr » IIpomexyTouHas TK-1.1,
2 1 MaTepHaIoB U
TBEPJIOTEJIbHBIE, - aTTecTanus TIK-1.2
y4eOHOi
JKHJKOCTHBIE, Ta30BbIE.
JIATEPaTypHI
5.6 TlonynpoBOAHUKOBEIC Uzyuenue
HHKEKIIHOHHBIC JIEKIIUOHHBIX
H » IIpomexyTouHas TK-1.1,
W3JTy4aTelId — CBETOHO/IbI 2 1 MaTepHaIoB U
. aTTecTanus TK-1.2
W Jlazeppl Ha TOMO- | y4eOHOi
reTeporepexonax JIATEPaTypHI
5.7 Meronsl MOIYJISIUH Nsyuenue
ONTHYECKOTO  M3ITyYEeHUSL. JIEKIIMOHHBIX
Y 8 IIpomexyTouHas TK-1.1,
Onruyeckue METOJIbI 2 1 MaTepHasoB U
. aTTecTanus TK-1.2
nepeaayn M 00pabOTKH yueOHOM
nH(opMaIHH. JIATEPaTypHI
Nzydenne
5.8 Onro3yIeKTpOHHbIE e yI/IOHHI:IX
npubopel.  IlepcriekTuBb 8 IIpomexyTounas TIK-1.1,
o 2 1 MaTepHajoB U
pPa3BUTUSL ONTHYECKON U qeBHOM aTTecTalus TK-1.2
KBAaHTOBOM 3JIEKTPOHHKH. Y
JIUTEPATyPhI
HWroro no pazaeny 16 8
6. [IpomMexyTOUHAsT aTTECTAIHS
Nsyuenne
yueOHOit
JIUTEPATypPHI
6.1 TToaroroska K PaTypel, TIK-1.1,
6 MaTepuaIoB OK3aMeH
9K3aMEeHy TIK-1.2
JIEKUUOHHBIX U
MPAKTHIECKUX
3aHATUI
Wroro no pazneny
Hroro 3a cemectp 34 | 17/61 |17/141| 36,3 SK3aMeH
3a4eT C OIEHKOM,
Hroro no nuciuiianHe 68 [51/20M1|17/1411| 74,5 1

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

[lepen u3yueHHeM IUCHUIUIMHBI MPOBOJUTCA MPEABAPUTEIbHBIA KOHTPOJb, KOTOPBIMA
HAIpaBJICH Ha BBISBICHUE IMYHOTO YPOBHS MOJArOTOBKHU CTYICHTOB, JOCTUTHYTOIO B Pe3yJIbTaTe
M3Y4YeHUs MPEIUICCTBYIOMUX TUCHUIUIMH €CTECTBEHHOHAYYHOTO IMKJIA B COOTBETCTBHE C
nepeuneMm pasnaena 2 PIIJI. I[lpeaBapuTenbHBIA KOHTPOJIb HMMEET OOJIBIIOE 3HAYEHUE: IS
olnpeaeneHus MMO3HABATEJIbHBIX BO3MO>KHOCTEH CTY/ICHTOB u OCYUIECTBJICHUS
UHAMBUAyaNu3aluu U aAuddepeHunanuu oOy4YeHHUs; JUArHOCTUKU MCXOJHOTO COCTOSTHHS
00yYEHHOCTH CTYJICHTA C [ETBI0 OTCIICKUBAHUS €0 TATHHEHUINEro MPOIBIKEHUS B 00yUYCHUH.

B mnponecce npenomaBanus guctUIUIMHEL «DPOD» NPUMEHSAIOTCS TPAAUIMOHHAS U
MOJTyJIbHO-KOMIIETEHTHOCTHAS TEXHOIOTHH. JICKIIHH MTPOXOJIAT KaK B TPAAUIIMOHHON (hopme, TaK
U B opMe JIEKIUI-KOHCYIbTAlU, T/Ie TCOPETUUECKUN MaTepHrall 3apaHee BbIIaeTCsl CTyIeHTaM
JUTSL CAMOCTOSTEIIFHOTO U3YUYEHHUS, JIJISl TIOJITOTOBKH BOIIPOCOB JIGKTOPY, TAKUM 00pa3oM, JIEKITUs
MPOXOIUT MO THUITY BOIIPOCKI-OTBETHI-AUCKYCCHSI.

JICKITMOHHBIN MaTepual 3aKperuisieTcss B XOJe J1a0opaTOpHBIX pPabOT, HAa KOTOPBIX
BBIMIOJHSIOTCS TPYMIIOBBIE WM WHIUBUAyalbHbIE 3aJaHusl 10 mpoiaeHHoW Teme. [lpu
MIPOBEJICHUH JTA00PATOPHBIX 3AHITHHA HCIIOJIB3YETCS METOJ] KOHTEKCTHOTO OOYYCHHsI, KOTOPBII
MO3BOJIIET YCBOUTH MaTepHall IMyTeM BBISBICHHS CBA3€H MEXAy KOHKPETHBIM 3HAHHUEM H €ro
npuMeHeHueM. B mporecce o0yueHMs] UCTONB3YIOTCS JAEMOHCTPAIMOHHBIC IJIAKATHI, a TaKkKe
HATYpHBIE 00pa3IIbl U3yYaeMbIX TPHUOOPOB U YCTPOUCTB.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00yYaOImMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHOo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Cmupnos, 0. A. ®usnueckue OCHOBBI JJIEKTPOHUKH . yueOHOe mocobue / 0. A.
Cwmupsos, C. B. Cokonos, E. B. TutoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2013. —
560 c¢. — ISBN 978-5-8114-1369-0. — Tekct : onekrtpouHbiii // JlaHb
JNIEKTPOHHO-OMOaMoTeynass cucrema. — URL: https://e.lanbook.com/book/5856 (mata
obpaienus: 26.03.2020). — Pexxum goctyna: uist aBTOPU3. MOJIb30BATEICH.

2. ITonos, A. H. BakyymHas texuuka: YueOHoe ocodue / A.H. ITornos. - Mocksa : HAL]
Wudpa-M; Munck : Ho.. 3aanune, 2012. - 167 c.: un.; . - (Beicmee oOpa3oBanue: bakanaspuar).
ISBN 978-5-16-006031-6. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/317368 (x1ara obparenus: 05.10.2020). — Pesxum noctyma:
0 TOATHUCKE.

3. Urnaros, A. H. OnrosnektpoHrka ¥ HaHOPOTOHHKA . yueOHOe mocobue / A. H.
UrnatoB. — 4-e¢ u3a., crep. — Cankrt-IletepOypr : Jlawp, 2020. — 596 c. — ISBN
978-5-8114-5149-4. — Texkcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/133479 (nara obpamenus: 21.04.2020). — Pexxum nocrtyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

4. Kucenes, I'. JI. KBantoBas u ontudeckas 3JeKTpoHUKA : yueOHoe mocodue / I'. JI.
Kucene. — 4-e m3na., crep. — Cankr-Ilerepoypr : Jlawp, 2020. — 316 c¢. — ISBN
978-5-8114-4986-6. — Tekcr : anexkrpoHHbIit // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/130188 (nara oGpamienns: 21.04.2020). — Pexxum moctyma:

0) lomotHuTeEIBHASI TUTEpaTypa:

1. IllanumoBa, K. B. ®usuka nomynpooauukos : yueOHuk / K. B. llamumoBa. — 4-¢
u3., crep. — Cankr-IletepOypr : Jlans, 2010. — 384 c. — ISBN 978-5-8114-0922-8. —



Tekcr : onekTponHbiii //  Jlaup © 2nekTpoHHO-OMOMHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/648 (mata ob6pamienus: 12.11.2020). — Pexum goctyma: s
aBTOPU3. MOJIb30BaTEIICH.

2. TlaceiakoB, B. B. TlomympoBojHukoBbIe mpuOOphl @ ydeOHOe mocobue / B. B.
[TaceiakoB, JI. K. Uupkun. — 9-e u3n. — Cankr-IlerepOypr : Jlans, 2009. — 480 c. — ISBN
978-5-8114-0368-4. — Tekcr : anektpoHHbIit // JlaHb : 3NeKTPOHHO-OUOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/300 (mara obpamenus: 12.11.2020). — Pexxum goctyma: st
aBTOPU3. I10JIb30BATEIICH.

3. Maryxusn, B. JI. ®usuka tBepmoro tena : yuebnoe mocoodue / B. JI. Martyxun, B. JI.
EpmaxoB. — Cankr-IletepOypr : Jlanp, 2010. — 224 ¢. — ISBN 978-5-8114-0923-5. — Texkcr :
snektpounsi  // JlaHb : JJICKTPOHHO-OMOJIMOTEYHAsT ~ cHUCTeMa.  — URL.:
https://e.lanbook.com/book/262 (mata o6pamienus: 12.11.2020). — Pexum goctyma: s
aBTOPU3. MOJIb30BaTEIICH.

4. CopokuH, B. C. Marepuanbsl U 3JI€MEHTHI JIEKTPOHHOM TeXHUKH. [IpoBOgHUKH,
HOJTYIPOBOIHUKH, AUICKTPUKH : yueOuuk / B. C. Copokun, b. JI. Autunos, H. I1. Jlazapea. —
2-e u3n., uctnp. — Cankr-IlerepOypr : Jlanb, 2015. — 448 c. — ISBN 978-5-8114-2003-2. —
Tekcr : onexktponnbiii // Jlaup : 210eKTpOHHO-OMOmHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/67462 (mara obpamienus: 12.11.2020). — Pexum moctyma: s
aBTOPU3. MOJIH30BATEIICH.

5. Bnagumupos, I'. I'. ®uznueckas 31eKTpOHUKA. DMUCCUS U B3aUMOJIEICTBHE YaCTHI] C
TBEPABIM TesIoM : yueoHoe mocobue / I'. I'. Bnagumupos. — Cankr-IletepOypr : Jlaub, 2013. —
368 c¢. — ISBN 978-5-8114-1515-1. — Tekcr : onektponnsii // Jlanb
aJIeKTpoHHO-OMOmmoTeunas cucrema. — URL:  https://e.lanbook.com/book/38838 (nara
obpamenus: 12.11.2020). — Pesxum goctymna: uist aBTOPU3. [OJIb30BATEIICH.

6. ®@ypceiti, I'. H. ABrosnekTpoHHas smuccus . yuebHoe mocodue / I'. H. dypceeit. —
Cankr-Ilerepoypr : Jlamp, 2012. — 320 c. — ISBN 978-5-8114-1232-7. — Tekct
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmuoreunas  cuctema. —  URL:
https://e.lanbook.com/book/3805 (mara o6pamenus: 12.11.2020). — Pexxum pgoctyma: s
aBTOPH3. MIOJIb30BATEIIEH.

7. Kypouka, C. I1. BakyymHasi 1 mia3MeHHast dJIeKTpoHUKa : ydeoHoe mocobue / C. I1.
Kypouka, I'. [I. Ky3nenos, A. C. Kypouka. — Mocksa : MUCHC, 2009. — 162 c¢. — Texkcr :
anekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OmOymoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/116672 (mata obpamienus:: 12.11.2020). — Pexxum moctyma: s
aBTOPU3. I10JIb30BATEIIECH.

8. Cymkos, A. JI. BakyymHas snekTpoHuka. ®U3NKO-TEXHUUYECKHE OCHOBBI © yuyeOHOe
nocobue / A. Jl. CymkoB. — Cankrt-IletepOypr : Jlans, 2004. — 464 c¢. — ISBN 5-8114-0530-8.
— Tekcr : oamektponubid // Jlap : »nekTpoHHO-OMONMoTeuynas cucrema. — URL:
https://e.lanbook.com/book/639 (mata ob6pamienns: 12.11.2020). — Pexum goctyma: s
aBTOPH3. MOJIH30BATEIIEH.

9. UBanoB, U. . DnekTpoTeXHUKA U OCHOBBI AJIEKTPOHUKH | yueOHuk / 1. Y. MBaHoB, I'.
. Conosbes, B. 5. ®ponos. — 10-e uzna., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 736 ¢c. —
ISBN 978-5-8114-0523-7. — Tekcr : anekTpoHHbId // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/112073 (mata oOpamenus: 27.03.2020). —

B) MeToan4yeckue ykazaHusi:

1. MaszurtoB J[.M. TepmotenbHast 37eKTpoHHKA. JIaOOpaTOpHBIM TPAKTUKYM: y4eO.
nocobue.- Maraurtoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta uM. .M. Hocona, 2017. 58 c.

2. Jlesanor B.B. Metoandeckne ykazaHHS K JIaDOpaTOPHBIM paboTaM IO pas3zieny
«KBaHTOBas 1 onTHYECKast SIEKTPOHUKA» ISl CTYJCHTOB THEBHOU U 3a09HOM (hOPMBI 00yUEHUS
cnermaibHOCTH 210106. Marautoropck: 'OY BITIO «MI'TY um. I'.'1.Hocosay, 2010. 20 c.

3. Jleanos B.B. HccrnenoBanre AMOIHOTO M TPAH3UCTOPHOTO ONITPOHOB.



Meroandeckue ykazaHus K JabopatopHoil pabore mo pazaeny «KBaHTOBas M omnTuyecKas
AIIEKTPOHUKA» JUIA CTYJICHTOB AHEBHOM M 3a04HOM (Gopmbl oOyuenus crenuansHocti 210106.
Marnautoropck: 'OY BITIO «MI'TY um. I''1.Hocosa», 2004. 12 c.

4. JleanoB B.B. Meroanueckue yka3aHus K JIa0OpaTOPHBIM pabOTaM 1O pa3jemny
«BakyymHass ¥ TazopaspsHas 3JCKTPOHHKa» Ui CTYICHTOB ITHEBHOW M 3a04YHOH (HOpPMBI
oOyuenns cneranbHocT 210106. Marautoropek: 'OY BITIO «MI'TVY um. I.1.Hocosay, 2011.
28 c.

5. JleranoB B.B. OpjHOokaHaibHBIE aHAJIOTOBbIE M HU(POBBIE OCIIILIOTpadbl Kak
CPEAICTBO M3MEPECHUH MapaMeTpOB IJIEKTPUYECKUX CUTHAIOB. Yued. mocodue. MarHUTOropcek:
'OV BITIO «MI'TY». 2005. 55c.

r) [IporpammHoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanwue 110 No noroBopa CpoK eCTBUS JTUIEH3UU
7Zip ¢B000JIHO pactpocTpansemoe [1O 0eccpoYHO
Epay3ep Mozilla cB00OTHO pactpoctpansemoe [10 0ecCpovHO
Firefox

FAR Manager ¢B0001HO pacupocTpanseMmoe 110 0ecCpPOUHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HaszBanue kypca Cchblika
Nudopmanronnas cucrema - EauHOoe OKHO AocTymna K .
(bopman A Oty URL.: http://window.edu.ru/
HH(POpPMAIIMOHHBIM pecypcam
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecrieueHue AUCUUIUINHBI BKITIOUAET:

VY4eOHble ayauTOpuu JiIi HPOBEACHHUS 3aHATHH JeKUMOHHOro Tuna. OcHalieHue:
JleMOHCTpalOHHbIE TUIaKaThl U HATypHBIE 00pa3Iibl H3y4aeMbIX IPUOOPOB.

VY4eOHble ayauTOpUM JUIsl TMPOBEACHUS MPAKTUYECKUX 3aHsATHH. OcHalieHue:
JleMOHCTpalMOHHbIE TUIaKaThl U HATYpHBIE 00pa31ibl H3y4aeMbIX JIEKTPOHHBIX TPUOOPOB.

VYdeOHbIE ayaUTOpUW JUIss TpoBelAeHHs JabopaTopHbiXx 3aHsTuid. Ocnamenne: 10
YHHMBEpCAJIbHBIX JJaO0paTopHbIX cTeH0B 87J1-01, MynbTUMETPHI, OCHUIIIOTPadbI.

[Tomemenuss ans  XpaHeHUST M NPO(PUIAKTUYECKOrO OOCTY)KMBaHUS y4eOHOIO
oOopynoBanus. OchHamenue: Ilkagsl a1 XpaHeHUs HaTypHBIX OOpa3loB H3ydaeMbIX
JIEKTPOHHBIX IPUOOPOB, Y4EOHOr0 000ODPYIOBAHUS U YUEOHBIX TIOCOOUH.



Ipuioxkenne 1

YueOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHON padoThl 00y4yaromuxcst
KoHTposbHbIE BOIPOCH! IO UTOI'aM OCBOEHHUS AUCLUIUINHBL.
Paznen «TBepaorenbHas 37€KTPOHUKAN:

1. Yto 03HauaeT BbIpa)K€HUE «TPAJIUEHT KOHLICHTPALUU?

2. Uro HazbpBaroT TokoM Apeida? Tokom quddy3un?

3. B kakux enuHunax usmepsiercs NpoBOJIUMOCTb BelecTBa?

4. Yem 00bsICHsIETCA pa3IMyune B IPOBOAUMOCTSIX IPOBOAHUKOB, ITOJIyIIPOBOJHUKOB U
JIUDIICKTPUKOB?

5. Kakoil noiaynpoBogHMK Ha3bIBatOT cOOCTBEHHbIM? KakoBa ero npoBoUMOCTb?

6. JlaiiTe cpaBHUTENIbHYIO XapaKTEPUCTUKY POBOAUMOCTH XUMHUUECKU YUCTBIX T€pPMaHUs U
KpEMHUS.

7. Kak Biausier Temneparypa KpucTajiia COOCTBEHHOTO MOJyIIPOBOAHNKA Ha €r0
IIPOBOAUMOCTH?

8. Uro Ha3bIBaIOT MPOLIECCOM PEKOMOMHALMU?

9. Yro nazsiBatoT qoHopamu? Aknenropamu? Kakosa ux pois ? Kak Biuser BBeJieHHE IPIMECH
B COOCTBEHHBIH MTOJIyIIPOBOIHUK HA €r0 IPOBOAUMOCTbD.

10. Yto Ha3bIBalOT OCHOBHBIMHU U HEOCHOBHBIMU HOCUTENAIMHU? [IprMepbl TAKOBBIX HOCUTENEH.
11. Kax noHuMaTh BbIpa)XKEHHE «THUI IPOBOJUMOCTHU MOJYIPOBOIHUKA», B YEM OTIIMYNE TUIIOB
IPOBOJUMOCTH COOCTBEHHOI'O M TPUMECHOTO HOJTYIPOBOJHUKOB?

12. Kakue HOCUTENH SBISIOTCS OCHOBHBIMU TPU BBEICHUH TOHOPHOW WIIM aKIETITOPHON
npumeceit? [louemy?

13. B 4eMm oTiiMurie MEXaHU3MOB BIUSHHS TEMIIEPATypbl Ha IPOBOJUMOCTb ITOJTYTIPOBOAHUKOB
Y METAJIOB?

14. Yro Ha3pIBaIOT p-N-NIEPEX0JI0M, KaK OH 00pa3yeTcs?

15. Yto Ha3bIBalOT PABHOBECHBIM COCTOSIHHEM p-N-Tiepexoia

16. Yto 03HAYAIOT BBIPAKEHUS IIPSIMOE CMEIICHUE TTEPEX0/Iay, «00paTHOE CMEIIeHNEe
nepexona»? YeMm oTiIMYarOTCS MapaMeTphl IepeXoa MpU yKa3aHHbIX CMELIEHUAX ?

17. Yro o3HauaeT BrIpakeHUE «1po0oil p-N-nepexona»? [1o kakuM npu3HaKam Cyasr o
HaCTYyIUIeHUH NTpo60s? Pusndeckuit MexaHu3M Mpodos U ero pa3sHOBUIAHOCTH.

18. Hasnauenwue, ycioBHOE 0003HAaUEeHUE, KOHCTPYKIUS, (PU3MUECKHA PUHITHIT AeHCTBHS, BAX,
napaMeTpsl ¥ MApKUPOBKHU BBIIPSIMUTEIBHBIX IHO/I0B.

19. Hasnauenwue, ycioBHOE 0003HaYEeHNE, KOHCTPYKIUS, (pr3muecKuii mpuHIun aeicteus, BAX,
napaMeTpbl 1 MApKUPOBKU CTAOMIIUTPOHOB.

20. Ha3nauenwue, ycioBHOE 0003HaYCHNE, KOHCTPYKIHSA, PU3MUECKUI MPUHIU JeicTBus, BAX,
napaMeTpsl 1 MapKUPOBKH JUOJI0B

21. Ha3nauenwue, ycioBHOE 0003HaYCHNE, KOHCTPYKINS, PU3MUECKUI TPUHIUI AercTBUs, BAX,
napaMeTpsl 1 MapkupoBKU Auo0B [llorTkn

22. Haznauenwue, ycioBHOE 0003HaYCHNE, KOHCTPYKIHS, PH3UUECKUI MPUHIU JeicTBust, BAX,
napamMeTpbl 1 MApKUPOBKU OUITOJISIPHBIX TPAH3UCTOPOB.

23. Haznauenwue, ycioBHOE 0003HaYCHNE, KOHCTPYKIHS, PU3UUECKUI MPUHIUI JeicTBust, BAX,
napaMeTpsl 1 MapKMUPOBKHU MOJIEBBIX TPAH3UCTOPOB C YIIPABIISIIOIIMM P-N IEPEXOIOM.

24. Haznauenwue, ycI0BHOE 0003HaYCHHE, KOHCTPYKIHS, PH3UUECKUI MPUHIU JeicTBus, BAX,
napaMeTpsl 1 MApKUPOBKH IOJIEBBIX TPAH3UCTOPOB C M30JINPOBAHHBIM 3aTBOPOM U
MHAYLUHUPOBAHHBIM KaHAJIOM.

25. Haznauenue, ycioBHOE 0003HaYeHHE, KOHCTPYKIMA, PU3NUECKUil mpuHLMN aeiictBus, BAX,
napaMeTpbl 1 MapKHUPOBKU JUHUCTOPOB.

26. Ha3nauenue, ycioBHOE 0003HaYeHNE, KOHCTPYKIMSA, PU3HMUECKUIl mpuHIUN AeiicTBust, BAX,
napamMeTpsl 1 MApKUPOBKU OJJHO- U JIBYXOIEPALUOHHBIX TPUHUCTOPOB.



27. HasnaueHue, ycIOBHOE 0003HaUCHUE, KOHCTPYKIHS, (PU3NUECKUd TpUHITUT neicTBus, BAX,
napaMeTpsl 1 MApKHUPOBKUA CUMHUCTOPOB.

28. OnHO- U IBYXIOIYIIEpHOAHAs (MOCTOBAs) CXEMBbI BBIIPAMIICHUS IEPEMEHHOT0 0IHO(GA3HOTO
HATIPSDKEHUSL.

29. JInHAMUYECKUN PEXUM pabOThl OUTIOJIIpHOTO TpaH3ucTopa B cxeme ¢ OD. HeoOxoaumocThb
MPEIBAPUTEIHLHOTO CMEIIIEHUS] SMHUTTEPHOTO NIEPEX0/1a MPU YCUIICHUH PAa3HOTIOISPHOTO CUTHAA
U CIIOCOOBI €r0 (CMEIEeHHsI) OpraHu3alIuH.

30. JIluHaMUYEeCKUKN PEKUM paOOTHI MOJIEBOTO TPAH3UCTOPA C YIPABISIONINM IIEPEX00M B
cxeme OU. Pexum aBTOMaTHYECKOIO CMELLEHUS.

Paznen «BakyymHas u razopaspsiast 31eKTPOHUKAY:

1. TlpuBeaure npumepsl BAKYYMHBIX 3JEKTPOHHBIX IPUOOPOB, KAKOBO X Ha3HAYEHUE U
YCJIOBHOE 0003HaUeHHE?

2. Kak 3aBucut k03¢ (pUIMEHT BTOPUYHON SMUCCUH OT SHEPIUU EPBUYHBIX JIEKTPOHOB?

3. Tlepeuncnure BUABI pa3psioB B ra3ze U yKKUTE Ha 00IACTH UX MPUMEHEHUS UIIH YCIOBHS

CYILLIECTBOBAHMSI.

4. Ha3naueHue, KOHCTPYKIMS, IPUHIMN JeicTBUSA, BAX 1 mapameTpsl TpEXIIEKTPOIHON

BaKyyMHOH JIaMIIbl C KATOJOM IIPSIMOTO HaKaja.

5. C Kakoi 1enbIo co37aeTcs pa3psLKeHUE BHYTPU KOPITYCOB BaKyyMHBIX npubopos? Uto

IPOM30UIET IPU HAPYILIEHUH BaKyyMa y IpuOopa ¢ OKCUAHBIM KaTo10M?

6. Uro Ha3pIBalOT pabOTOH BBIXO/A, B YEM €€ U3MEPSIOT, KAKOBA METOAMKA €€ ONpeIeNICHHs U

KakoBa (IIpUMEpHO) €€ BeIUYMHA JUIsl pa3InYHbIX BEIIEeCTB?

7. Kakum 00pa3oM MOKHO YIPaBJISATh MONEPEYHBIM Pa3MEPOM JIEKTPOHHOTO MOTOKA?

[TpuBenuTe npuMep peanu3alyi.

8. ®wusuyeckasi CyIIHOCTb aBTOAIEKTPOHHONW IMHUCCUH, TPUMEPHI IPHMEHEHHSL.

9. B kakux npubopax HabIOAAETCs sIBIIEHNE BTOPUYHOM SMUCCHUH, B KAKUX U3 HUX OHA

IpeJICTaBiIsIeT cOO0H JkeaeMoe SIBJICHUE, a B KaKMX — HEXKeNaTeIbHOE.

10. m3myeckas CyIIHOCTb B3PbIBHON SMUCCHH.

11. KoHcTpyKuus 1 MEXaHHU3M CBEUEHUS TUIa3MEHHBIX SKPaHOB.

12. N300pa3uth rpapyk 3aBUCUMOCTH aHOJHOT'O TOKA BAKYyMHOTI'O JIM0JIa C TEPMOKATO10M

IpsIMOTO HaKaja OT TEMIIepaTyphl KaTo/Aa B JUaa30He OT HyJIsl 10 HOMUHAJIBHOTO 3HAYEHHUSI €r0

TEMIEPATYPHI (B OTHOCUTENBHBIX EAUHUIIAX).

13. ®wusnueckas CymHOCTb (HOTOIICKTPOHHOU IMUCCHH.

14. KoncTpykuus, yclIOBHOE 0003HAaU€HUE U IPUHIUI JeHCTBUS LIM(PPOBBIX Ia30pa3psIHbIX

MHAUKATOPOB.

15. ®dusnueckas cymHOCTb BTOPUYHON 3JIEKTPOHHOM smuccun?

16. MexaHu3M CBEUCHUS Ta3a MPH «TICromieM paspsae»? [Ipn kakux yCcIOBUSX OH BO3HUKAET?

17. Yto Ha3bIBaIOT «KpacHOM rpanuei» ¢porosddexra, kak oHa HAXOAUTCA?

18. HazoBwuTe CymIeCTBYIOIIME B HACTOSIIIEE BPEMs THITHI TEPMOKATO/IOB U JTalTe UM

CPAaBHUTEIBHYIO XapaKTEPUCTHUKY .

19. B 4éM COCTOUT NPUHIUITHAIEHOE OTIMYUE CAMOCTOSTEIHHOTO Ta30BOT0 pa3psiia OT

HECaMOCTOSITEILHOTO?

20. Yro Ha3bpBarOT (ha30BOM (POKYCHPOBKOM, KaK €€ IMOTyJaroT U ¢ KaKOH IENbI0 UCTIONB3YIOT?

21. ®wusnyeckas CyIIHOCTb KaTOIOJIOMUHECLIEHINH, €€ TPUMEHEHHE.

22. Ha3nadeHue, KOHCTPYKIHMS M MPHHINT IeHCTBUs cuérunka [ eiirepa.

23. V3MeHUTCA M HANpsOKEHUS 3alIUpaHusl y BAKYYMHOTO TPHO/a, ¥ 0YeMY, IPU YMEHbIICHUH

PACCTOSIHUS MEXAY KaTOJIOM U CETKOM?

24. Tlpupona TeMHOBOTO TOKa (pOTOIIEMEHTA M METOAMKA €ro u3Mepenus. Kak Biuser BenuunHa

TEMHOBOT'O TOKa Ha pa3pelaollyo CIoCOOHOCTh GoTOAIeMEHTa?

25. VYpaBuenue Puuapacona-/Ipmimana.

26. YTo HA3BIBAIOT «IJIEKTPOHHOMU JIMH301», T/Ie OHA TPUMEHSIETCS U TSI 4ero?

27. KoHCTpYKIHS M MEXaHHU3M CBEUEHUS IJIa3MEHHBIX SKPAHOB?

28. OusznyuecKuii MEXaHW3M JYTOBOTO pa3psiga v ero MpUMEHCHHE.



29. Kak BiausieT HanmpsHKEHUE OTpaXkaTessi Ha PeXUM paboThl OTpakaTeIbHOTO KIIMCTPOHA?
30. Hcnonw3yemblie B puOOpax mia3MEeHHOHN 3JIEKTPOHUKHU T'a3bl B HOPMAIBHOM COCTOSIHUU
ABIISAIOTCA M30JsTOpamu. Kakum o0pa3oM B HUX MOSBISIOTCS HOCUTEIH TOKa?

31. [puHUIMT OTKIOHEHHMS Jy4a OT ocu nposkekTopa DJIT mocpeacTBOM MarHUTHOTO TOJIS.
32. YTO HaA3BIBAIOT «3JEKTPOHHBIM MIPOKEKTOPOM», KAKOBA €ro KOHCTPYKIIMS, HA3HAUCHHE
AJIEMEHTOB M 00J1aCTh IPUMEHEHUS?

33. CpaBHUTeNbHAS XapaKTEPUCTHUKA BAKYYMHOT'O U FA30HANOIHEHHOTO ()OTORIEMEHTOB.

34. dusznveckuii MEXaHU3M UCKPOBOTO pa3psa.

35. SIBnsieTcs U U3My4YeHHe KaTOJOJIOMUHECHEHTHOIO HHANKATOPA KOTEPEHTHBIM U IoueMy?

Pa3/:[eJ1 «KBaHTOBas M onTHYECKas OJICKTPOHHKA):

1. BuusHue KOPIYCKYJISPHO- BOJIHOBOTO JTyajli3Ma Ha CIIOCOOBI OMUCAHUS JIEKTPOMAarHUTHOTO
U3JTyYEHUs ONITUYECKOTO Juana3oHa.

2. Konctpykius u npuHIUI AeHCTBUS GOTOTHPUCTOPOB. OCHOBHBIE XapaKTEPUCTUKU U

napaMmeTpsl

3. DuepreTuyeckue U POTOMETPUUECKHIE XapAKTEPUCTUKHU U3JIyYECHUS ONITUYECKOTO AUANa30Ha.

4. CpaBHUTENbHAS XapaKTEPUCTHUKA CBETOAMO0B U MHKEKIIMOHHBIX J1a3€pOB KaK HCTOUHHUKOB

U3ITyYeHUs

5. TloHsTHE MHBEPCHON HACENEHHOCTH B CBETE CTATUCTUKU bosibliMaHa. MexaHu3M U criocoObl

CO3/aHUS UHBEPCHOW HACENIEHHOCTH.

6. Hasnauenue, ycioBHOE 0003HAaUEHUE, KOHCTPYKIIWS, ITAPAMETPHI M IPUHIUI JEHCTBUS

doropesuctopos. [Ipumenenne GoTope3ncTopos.

7. TlormomeHne oNTUYECKOTO U3JIyYeHUs BeulecTBOM. 3akoH byrepa-Jlambepra.

8. OO0ocHoBaHHE HEOOXOAMMOCTH HCIOIH30BAHUS CBETOBBIX MyYKOB IS MIepeladun

uH(pOopMaLUH.

9. ®usnyeckue NPUHLIHUIBI (PYHKIMOHUPOBAHUS BOJIOKOHHBIX CBETOBO/IOB.

10. IMonsTHe HaKauku, 0OOCHOBAHUE €€ HEOOXOUMOCTH H CITOCOOBI OCYIICCTBIICHUSI.

11. OcHoBHbIE XapaKTEPUCTHKH U apaMeTpsl (oTope3nctopoB. CrocoObl 3aIUTHI OT UX OTKa3a.

12. CrioHTaHHOE ¥ BBIHYXJIEHHOE H3JTyueHHs. YIINPEHNE CIIEKTPAIbHBIX JIMHUHN, CBI3aHHOE CO

CIIOHTAHHBIMHM IlepexonaMu. [IpuMepsl CHOHTaHHOTO U3JTy4YECHHUS.

13. Hasnauenwe, ycioBHOE 0003HaUEHHE, TPUHIIHIT ACHCTBUS, KOHCTPYKIIHS U TTApaMeTpPhI

doronnonoB ¢ p-N-nepexoaom. [Ipumenenue GpoToanonos.

14. TlonsTHE aKTUBHOMU CpeJibl Ja3epa, TpeOOBaHMsI, IPEAbABIsSEMbIE K aKTUBHBIM CPEJIaM, TUIIbI

AKTHUBHBIX CpENl.

15. Ha3nauenwue, ycioBHOE 0003HauU€HUE, KOHCTPYKIMS, TPUHIIUI JEHCTBUS U TapaMeTphbl

cBeTOIMO010B. [IpruMeHenune cBeToano10B.

16. CpaBHHTeNBHAs XapaKTePUCTUKA (OTOPE3UCTOPOB, OCHOBAHHBIX HA SIBICHHUSIX COOCTBEHHON

U IpUMECHOM npoBouMocTei. OCOOEHHOCTH KCIITyaTaluu (OTOPE3UCTOPOB C MPUMECHBIM

TUIIOM NPOBOJIUMOCTH.

17. CsoiicTBa nazepHbIX MyykoB. [lapaMeTpsl Ja3epHOTO N3TYUYEHHUS.

18. PacmmdpyiiTe MOHATHE «OTHOMOJIOBBINY JIa3ep. SIBISETCS JIM TAKOBBIM WHKCKITMOHHBIN

Jazep ¥ nouemy? 3adeM BoOOIIE HyKEH OJTHOMOJIOBBIN pexxumM? SIBIsieTcs I 0JTHOMOIOBOE

U3ITy4YeHUE KOT€PEHTHBIM, U KaKMH CBOMCTBAMU 00JIaJJaeT KOTEPEHTHOE U3JIyueHue?

19. Hasnauenwue, ycioBHOe 0003HauCHHE, TPUHIIMIT ACHCTBUS, KOHCTPYKIIMS U ITapaMeTphbl

doroano10B ¢ p-i-n cTpykTypoii. CpaBHeHHE ¢ HOTOAMOAAMHU P-N CTPYKTYPHI.

20. JlaBuHHBIE ()OTOAMOIBI: 00IACTh MPUMEHEHUS, CPABHUTENbHAS XapaKTePUCTUKA (C p-n U

p-i-n hoTtonnoaaMu), 0COOCHHOCTH IKCILTyaTallH.

21. AMIUIMTYJHO-MMITYJIbCHAsI MOJYJISILIUSL CBETOBOTO IMyYKa MHKEKIIMOHHBIX J1a3epoB. CxeMHast

peanuzanus yCTpoiicTBa MOAYIATOpA.

22. Haznauenwue, ycaoBHOE 0003HaueHHE, KOHCTPYKLMS, IPUHIIUI IEHCTBHS, XapaKTEPUCTUKU U

napameTpbl OMTOJIAPHBIX (DOTOTPAH3UCTOPOB.

23. O6GocHOBaHKE HEOOXOAMMOCTHU UCTIOIH30BAHUS CBETOBBIX MTyYKOB IS MIepeIadn

uHpopmannu. Guzndeckre NPUHLIUIBI QYHKIIMOHUPOBAHUS BOJIOKOHHBIX CBETOBO/IOB.



24. HasnaueHue, yCJIOBHOE 0003HAUYCHHE, PUHIIUI JEHCTBUSI, KOHCTPYKIIHS U TApaMeTPhI
(bOTOAMHHUCTOPOB. .

25. KoHCTpyKLIMH OJJHOMOJOBBIX 1 MHOTOMOOBBIX BOJHOBO/I0B, OCOOCHHOCTH IPUMEHEHUS.
26. Yem 00bsACHSETCS TO OOCTOATENBCTBO, UTO MPH paboTe GoTOANO0Ia B TUOTHOM PEKUME
(OTOTOK MPAKTUYECKU HE U3MEHSETCA B IIMPOKOM JUAla30He COMPOTUBICHUN HArpy3KHU (CM.
pe3ybTaThl 1a00paTOPHOM pabOThI), 1 HAUMHACT YMEHBIIATHCS TOIBKO MPU JOCTHKECHHHU €10
OIpeIeIEHHOro 3HaYeHus. B To ke Bpems npu paboTe B rajbBaHUYECKOM PEXHUME POCT
COIIPOTHUBIICHUS HArPy3KU BBI3BIBACT 3aKOHOMEPHOE YMEHbIIICHHE (POTOTOKA.

27. Kakumu (hakTopamMu 0OBSICHIETCS HHEPIIMOHHOCTH poTope3ucropa?

28. Haznauenue, ycaoBHOE 0003HaUYECHUE, KOHCTPYKIMS U TIPUHIIUIT ACHCTBHS MTOJIEBBIX
¢dororpan3ucTopoB. OCHOBHBIE XapaKTEPUCTUKH U ITapaMeTpbl (POTOTPAH3UCTOPOB.

29. Owusznueckas CyIIHOCTb 3aTyXaHHUs U MCKa)KEHHsI CUTHAJA, TIepe1aBaeMoro Mo ONTHYECKOMY
kabemto. [Tapamerpbl onTHUeCKUX Kabenel, XapaKTepu3yoInuX yKa3aHHbIE SIBICHUS.

30. U3BecTHO, YTO B MPUBOAE KOMITAKT-AUCKA HCIIOJIb3YETCS HCTOUHUK ONTHYECKOTO H3ITyUYeHHUSI.
Moxet 11 uM ObITh MUKPOMMHHATIOPHAS JIaMIla HakaduBaHus wiu ceeroanon? Ilouemy? Kakoit
U3 TapaMETPOB U3ITYUYCHHUS OTIPEIENISIET THII €T0 UCTOYHHUKA?

31. Kakwue nmporecchl IpoUCXoIaT B Kpuctajie (HOTOAMOAA C p-n MEPEXOJIOM B PEKUME
XOJIOCTOTO X0/1a TIPU O0JTyYEeHHH CBETOM?

32. KoHCTpYyKIUS ¥ MPUHIIUI JEHCTBUS TBEPAOTEIbHBIX (PYOHHOBBIX) JIa3€POB.

33. OnTponsl. HazHaueHne OoNTPOHOB, WX Pa3HOBUIHOCTH M CPaBHHUTEIbHASI XapaKTEPUCTUKA.
YcnoBHOe 0003HaU€HUE U TapaMeTPbl TAPUCTOPHBIX ONTPOHOB.

34. Kakune MexaHU3MBbI MTOTJIOIIEHHS CBETA MCIIONB3YIOTCS B (hoTopesuctopax? [laiite um
CPaBHUTEJIbHYIO XapaKTEePUCTHKY.

35. TlapameTpbl GOTOPE3UCTOPOB C YKa3aHUEM MX PAa3MEPHOCTH M METOIUKH OTIPEIICIICHUS.

36. B uem orinnuune napamerpoB (GOTOPE3UCTOPOB, U3TOTOBIECHHBIX U3 COOCTBEHHOI'O U
PUMECHOTO TIOTYIIPOBOTHUKOB?

37. KaxoBa npu4nHa BICOKOWH MHEPIIMOHHOCTH (HOTOPE3UCTOPOB?

38. B xakoM cirydae (oTope3ncTophl HEOOXO0IMMO OXJIAXKIATh?

39. Kak onpenenuTs 4yBCTBUTENBHOCTH (pOTOpE3UCTOpa?

40. U3obpa3ute cxemy BKIIOUEHHS (poTOpe3ncTopa Kak (GOoTONMPHUEMHHUKA.

41. Yewm xpuctani GpoToauoa OTINYaeTcs OT KpucTasia poropesucropa’?

42. Kakwue mporecchl MpoucXoIsT B KpucTayuie (JoToano1a mpu o0rydeHnn?

43. UYrto Ha3bIBAIOT «KPACHOM rpaHuIlel BHYTpeHHETO (poTordderTay, Kak e€ onpeaeisor?

44. KaxoB MexaHu3M BO3HUKHOBEHHS (HoToD[C?

45. Kakoit pexuM pabotsl hoToanoaa obnagaet 60blIel YyBCTBUTEILHOCTBIO U ITOYeMy?

46. Kak BrusieT pesxuM paboTsl POTOIMOIa HA €T0 OBICTpoIeiicTBHE?

47. Tlapametpsl GoTOAMOAA C YKa3aHUEM UX PA3MEPHOCTU M METOJUKH OIPECTICHHS.

48. paBHHTENbHAS XapaKTepUCTHKa (hoTopesnucTopa u ¢poroanona. Uem oObSICHICTCS pa3inyue
UX IapameTpoB?

49. Kakoi# n3 pOTONPHEMHHUKOB MOKET pab0oTaTh 0€3 HCTOUYHUKA MMUTAHHS U TIOYeMYy?

50. Cxewmsbl ycuiieHUs curHasia (OTONPUEMHHUKOB.

51. Tlo xakum npuurHaM (GOTONPUEMHUKHN MOTYT BBINTH U3 CTPOs?

52. Buemnuii Bua (POTONPUEMHHUKOB MOXET OBITH COBEPIICHHO OIMHAKOB. Kak ¢ moMoIIbio
MYJBTHMETpPA OTIPENEIUTh BU (POTOMPUEMHHKA U ONIPEIESITUTh — TJIe KaKol BBIBOJ (hoToanoma?
53. KakoBo mpakTHyecKoe UCIOJIb30BaHHE OJHOPOTHBIX TPUMECHBIX MOTYTPOBOIHUKOB?

54. Ecau poTtopesnctop uMeeT B KauecTBE (OTOUYBCTBUTEIHHOTO AJIEMEHTA MIIEHKY XUMUYECKU
YHUCTOr0 KPEMHHUS, TO KAKOBO MHHUMAJIbHOE 3HAYEHHE YHEPTUU KBAaHTA CBETA, BHI3BIBAIOIIETO
W3MEHEHHUE TPOBOIUMOCTH (OTOpE3nCTOpa (METOIMKA pacyeTa)?



IIpunoxenne 2

OueHouHbIe cpeaCTBA J1JIsl MPOBeeHHUsT MPOMEKYTOUHOI aTTecTAlMU

HpOMe)KYTO‘IHaH arreécranusa HMMECT LECJIbI0 OINPCACIIUTh CTCICHL AOCTHXKCHHUSA 3alllIaHUPOBAHHBIX PE3YJIbTAaTOB O6y‘IeHI/I5I 10 JUCHUIIJIMHE 3a

OTIpe/IeNIeHHBIN TIepro]] 00ydeHus (ceMecTp) U MPOBOAUTCS B OpPME 3a4eTa C OI[CHKOH, K3aMeHa.

a) [lnanupyembie pe3yJbTaThbl 00yUeHHUS U OLIEHOYHbIE CPEACTBA /ISl POBEACHUA MIPOMEKYTOUYHON aTTeCTAlNM:

Koa nnaukaropa

I/IH,Z[I/IKEITOP JOCTHIKCHUA KOMIICTCHIINNU

OrneHOYHBIC CpPE/ICTBA

[TIK-1 Cnocoben pa3zpabaThiBaTh CTPYKTYPHBIC U (PYHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CHCTEM U KOMIUIEKCOB, IPUHIUITUAIBHBIX CXEM YCTPOICTB C

UCIOJIb30BAaHUEM CPEJICTB KOMIIBIOTEPHOTO POEKTUPOBAHUS, IPOBEACHUEM ITPOEKTHHIX PACUETOB M TEXHUKO-3KOHOMHYECKUM 00OCHOBAaHHEM
MPUHUMAEMBIX pPelIeHU

IK-1.1

Pa3pabatsiBaer ACKU3HBIN MPOEKT,
BKJTIOUAIOIIUI: BEIOOP CTPYKTYPHOU CXEMBI
ANEKTPOHHOTO YCTPOMCTBA WM CHUCTEMBI
myTeM COTIOCTaBIICHUS pa3IMYHBIX
BAPUAHTOB M MX OLEHKU C TOYKU 3pPEHUs
TEXHUYECKUX u HKOHOMUYECKUX
TpeOoBaHUi; paccuuThIBaeT BCE
HEOoOXOUMBIE TOKa3aTell CTPYKTYpPHOU
CXEMBI AJIEKTPOHHOTO YCTpPOWCTBAa WU
CUCTEMBI, B TOM

YHCJIC  IIOKa3aTclin

KayecTBa; BbIOMpaeT M OOOCHOBBIBAET

CXEMBI BCIIOMOI'aTCIbHBIX YCTpOﬁCTB

BOHpOCH AJI TIOATOTOBKU K 3K3aMCHY.

1. Hapucyiite kauectBeHHO B BAX KpeMHHEBOTO BBIIPSIMUTENBHOIO JUO/A.

Cuwnras npubOp MaTOMOIIHBIM, YKaKUTE MPUOIU3UTENbHbIE 3HAUEHUSI TOKOB U
HarnpspKeHud Ha ocsix rpaduka. [Tokaxkure Ha BAX yuacTKu H3BECTHBIX PEKUMOB
paboThI U OCHOBHBIE CITPABOYHBIE TAPAMETPHI.

Hapucyiite kauectBeHHO Bua BAX repmanneBoro BHIIPSIMUTEIBLHOTO TUOJIA.
Cuwnras npubOp MaJTOMOIIHBIM, YKaXKUTE MPUOIU3UTENbHbIE 3HAYEHUS] TOKOB U
HarnpspKeHud Ha ocsix rpaduka. [Tokaxkutre Ha BAX ydacTKu H3BECTHBIX PEKUMOB
paboThI U OCHOBHBIE CITPABOYHBIEC TAPAMETPHI.

Hapucyiite kauectBenHo Bua BAX crabunutpoHna ¢ 1aBUHHBIM poboem. Cuunras
npuOOp MAJIOMOIIHBIM, YKXKHUTE MPUOIU3UTENbHbIC 3HAUE€HHSI TOKOB U
HanpspkeHui Ha ocsix rpaduka. [Tokaxkute Ha BAX y4acTku U3BECTHBIX pPEKHMOB
paboThI U OCHOBHBIE CITPABOYHBIEC TAPAMETPBHI.

Hapucyiite kauectBenHo Bua BAX cTabunutpoHa ¢ TyHHEIbHBIM IPOOOEM.
Cunras npubOp MaTOMOIIHBIM, YKaKUTE MPUOIU3UTEIbHbBIE 3HAYSHNUS TOKOB U
HanpspkeHui Ha ocsix rpaduka. [Tokaxkute Ha BAX y4acTku U3BECTHBIX pEKHMOB
palboThI U OCHOBHBIE CITPABOYHBIEC TAPAMETPHI.
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Hapucyiite kauectBenno Bug BAX tupucropa. Cunras npuOop MaJTOMOIIIHBIM,
YKa)KUTE NMPUOIM3UTEIbHbIC 3HAYCHNS TOKOB U HANIPSDKEHHUH Ha OCSX rpaduka.
[Tokaxxute Ha BAX y4acTKu H3BECTHBIX PEKUMOB PabOThI K OCHOBHBIE
CIIPaBOYHBIE IIAPAMETPHI.

Hapucyiite kauectBenHo Bua BAX nunuctopa. Cuurtas npubop MaIOMOIIHBIM,
YKaKUTE MPUOIU3UTEIbHBIC 3HAYCHUS TOKOB M HAIIPSDKEHHI Ha OCSIX TpaduKa.
[Tokaxute Ha BAX y4acTKu U3BECTHBIX PEKUMOB PaOOTHI 1 OCHOBHBIE
CIIPaBOYHBIE IIAPAMETPHI.

Hapucyiite kauectBenHo Bua BAX cumucropa. Cuurasi mpubop MaJOMOIIHbIM,
YKaKUTE MPUOIU3UTEIbHBIC 3HAYCHUS TOKOB M HAIIPSDKEHHI Ha OCSIX TpaduKa.
[Tokaxute Ha BAX y4acTKu U3BECTHBIX PEKUMOB paOOTHI 1 OCHOBHBIE
CIIPaBOYHBIE IIAPAMETPHI.

Hapucyiite kauecTBeHHO BHJI ceMelcTB BAX OGumonspHoro TpaH3ucTopa B cxeme
BKJIIOUEHUS ¢ o0mien 6a3o0ii. Cunras npubop MaJOMOIIHBIM, YKaKUTE
NpUOINM3UTENbHBIE 3HAYEHUS TOKOB M HaNpshKeHUH Ha ocsax rpaduxos. [Tokaxure
Ha BAX o0nacTtu U3BECTHBIX PEXKUMOB PabOTHI U OCHOBHBIE CIIPABOYHbBIE
apaMeTpBl.

Hapucyiite kauecTBeHHO BUJ cemeiicTB BAX OUMOMApHOTO TpaH3UCTOpPA B CXEME
BKJIFOYEHHUS ¢ 001UM sMUTTEpOM. CunTasi mpruOop MaIOMOIIHBIM, YKAXKUTE
NpUOIN3UTENbHbIE 3HAYEHNS TOKOB M HaIlPsLKEHUN Ha ocsix rpa@ukoB. [lokaxkure
Ha BAX o0nactu U3BECTHBIX PEXUMOB pabOThl 1 OCHOBHBIE CIIPAaBOYHBIE
rapameTpsl.

Hapucyiite kauecTBeHHO BuA ceMeiicTB BAX noneBoro tpaHzucropa ¢
YIPABIISAIONIUM P-N-3aTBOPOM B CX€ME BKJIIOUEHHUS ¢ 00IIMM UcToKOM. CunTas
npuOOp MAJIOMOIIHBIM, YKXKHUTE MPUOTU3UTENbHbIE 3HAUECHHS TOKOB U
HanpspKkeHud Ha ocsix rpadukoB. [Tokaxkute Ha BAX 001acTi M3BECTHBIX
PEKUMOB pabOTHI U OCHOBHBIE CITPABOYHBIE MTAPAMETPHI.

Hapucyiite kauectBeHHO Bua cemericts BAX nosnesoro M/III tpan3ucropa co
BCTPOCHHBIM KaHAJIOM B CXeM€ BKIIIOUEHHUs ¢ 001uM nuctokoM. Cuntas nmpudop
MaJIOMOIIHBIM, YK@XHUTE MPUOJIM3UTEIbHbIC 3HAUCHHS] TOKOB U HANPsHKEHUH Ha
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ocsix rpadukoB. [Tokaxxure Ha BAX 0051aCcTH U3BECTHBIX PEKUMOB pabOTHI U
OCHOBHBIE CIIPaBOYHBIE [TAPAMETPBHI.

Hapucyiite xauectBenno Buj cemerictB BAX nmonesoro MJIIT tpan3uctopa ¢
WHAYIMPOBAHHBIM KaHAJIOM B CX€Me BKJIFOUEHUS ¢ 00uiM ucTokoM. Cuuras
pruOOpP MaJTOMOIIHBIM, YKaKUTE MPUOIU3UTEIbHBIC 3HAYSHUSI TOKOB U
HanpspkeHui Ha ocsix rpadukoB. [TokaxuTte Ha BAX o6macTi H3BECTHBIX
PEXHUMOB PabOTHI M1 OCHOBHBIE CIIPABOYHBIE MTAPAMETPHI.

[IpuBenute yciaoBHOE rpadudeckoe 0003HaUEHHE BHIPSMUTEIHHOTO IM01a B
cootBetcTBUM ¢ ['OCT, moanummTe HaMMEHOBAaHUE BBIBOJIOB, YKAKHUTE
MOJISIPHOCTD BKJTFOYEHUS U JICUCTBUTEIBHBIC HAMPABICHUS TOKOB U HAIIPSKECHUH B
OTKPBITOM COCTOSTHUH.

[IpuBenute ycnoBHoe rpaduyeckoe 0003Hau€HUE CTAOMIINTPOHA B COOTBETCTBHH C
I'OCT, noanuinTe HAMMEHOBAHKUE BBIBOJIOB, YKAXKHUTE MOJSAPHOCTh BKIIFOUEHHUS U
JeICTBUTENbHBIE HAIIPABIICHUS TOKOB U HAIIPSDKEHUH B pEXKUME CTaOMIIN3aIIUH.
[IpuBenure ycinoBHoe rpaduueckoe 0003HaUeHUE CTabUCTOpa B COOTBETCTBUU C
I'OCT, noanummTe HAMMEHOBAHKE BBIBO/IOB M YKAXKUTE MOJISPHOCTH BKIIFOUCHHS B
peXHUMe CTaOUITN3AIINH.

[IpuBenute ycnoBHoe rpaduyeckoe 0003HaYEHNE TUPUCTOPA C YIIPABICHUEM 10
katony B coorBercTBUM ¢ ['OCT, nmognummnTe HaMMeHOBaHUE BBIBOJIOB, YKAKUTE
TOJISIPHOCTD BKJTFOUEHUS U ICCTBUTEIBHBIC HAMPABIEHUS TOKOB U HAIIPSIKEHUHN B
OTKPBITOM COCTOSTHUH.

[IpuBenute ycnoBHoe rpaduyeckoe 0003HaYeHHE TUPUCTOPA C YIIPABICHUEM 10
aHoay B cootBeTcTBuU ¢ 'OCT, noanuumTe HAMMEHOBAHUE BBHIBOJOB, YKAKUTE
MOJISIPHOCTD BKJTFOUEHUS U JICHCTBUTEIBHBIC HAMMPABIEHUS TOKOB U HaINPSHKEHUH B
OTKPBITOM COCTOSTHUH.

[IpuBeauTte crocod BKIIOUYEHUS OUIOISPHOTIO TPAH3UCTOPA P N p THUIA B CXEMY
yCUIUTENs ¢ 0011eit 6a30l, yKaKuTe MOJISPHOCTH U ACHCTBUTEIbHBIC
HaIpaBJIEHUs] TOKOB U HANPSKEHUH B aKTUBHOM peKUMeE. Y CIOBHOE Tpaduyeckoe
0003HaYeHHE TPAH3UCTOPaA AOJKHO cooTBeTcTBOBaTH 'OCT.

[IpuBeauTte cnocod BKIIOYEHHS OMIOJSPHOIO TPAH3MCTOPA N P N THIA B CXEMY
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ycunuTenst ¢ o0uieit 0a30i, yKaKuTe MOJISIPHOCTH U ACHCTBUTEIbHBIC
HaIpaBJICHUS TOKOB M HANPSHKEHUH B AKTUBHOM peKUMe. Y CIIOBHOE rpadudyeckoe
0003HaUYeHHE TPaH3UCTOPa NOKHO cooTBeTcTBOBaTH ['OCT.

20. [IpuBeauTe crioco0 BKIFOYEHUS MTOJIEBOTO TPAH3UCTOPA C YIPABIISIONINM P N
3aTBOPOM M KaHAJIOM N TUIA B CXEMY YCHIIUTENS ¢ OOIIUM UCTOKOM, YKaKUTE
MOJIAPHOCTHU U JIEUCTBUTENIbHBIE HATIPABJICHUSI TOKOB M HANIPSKEHUN B aKTHBHOM
pexxume. YcioBHoe rpaduueckoe 0003HaYeHUE TPAH3UCTOPA JOIKHO
cootBercTBOBaTh ['OCT.

21. TlpuBeauTe crnoco0 BKIIOYEHHS TOJIEBOTO TPAH3UCTOPA C YIPABISIOUINM P h
3aTBOPOM M KaHAJIOM P TUIIA B CXEMY YCHJIUTENS C OOLIUM UCTOKOM, YKAKUTE
MOJISIPHOCTHU U ACHCTBUTENbHBIE HANIPABIECHUS TOKOB U HAIIPSIKEHUN B aKTUBHOM
pexxume. YciioBHOE rpaduueckoe 0003HaAYCHHE TPAH3UCTOPA JOIKHO
cootBercTBoBaTh ['OCT.

22. IlpuBenute cnocoO BKIroueHus moseBoro M/IIT TpaH3ucTopa co BCTPOSHHBIM
KaHaJIOM N THUIIA B CXEMY YCHJIUTEJIS C OOLIUM HUCTOKOM, YKAXKUTE MOISPHOCTH U
NeHCTBUTENbHBIE HAIIPABJICHUSI TOKOB U HAIIPSKEHUH B peXuMe 00eTHEeHUS.
YcnoBHoe rpadguyeckoe 0003HaYCHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

23. [Ipusenute cnocoO BkItoueHus nonesoro M/III TpaHzucTopa co BCTPOSHHBIM
KAaHAJIOM P THUIA B CXEMY YCHUJIUTENS ¢ OOIIMM HCTOKOM, YKAXKUTE MOJIIPHOCTU U
JIeCTBUTENbHBIC HANIPABJIECHHs TOKOB U HANPSDKEHUH B pesKuMe 00eTHeHHUSI.
VYcnoBHoe rpaduyeckoe 0003HaUCHNUE TPAH3UCTOPA TIOJDKHO COOTBETCTBOBATh
I'OCT.

24. Tlpusenute cnioco0 BKIrOUeHUs moseBoro M/IIT TpaH3ucTopa co BCTPOSHHBIM
KaHaJIOM N TUIIA B CXEMY YCHJIUTEIIS C OOIIUM HUCTOKOM, YKAXKHUTE MOJSPHOCTH U
JeCTBUTENbHBIE HAIIPABIIEHUSI TOKOB U HAIIPSDKEHUHN B peKUME 00orallieHus.
YcnoBHoe rpaduyeckoe 0603HaYCHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

25. [Ipusenute cnocoO BkItoueHus nonesoro M/III Tpanzucropa co BCTPOSHHBIM
KAaHAJIOM P THUIA B CXEMY YCHUJIUTEJIS ¢ OOIIMM HCTOKOM, YKAXKHUTE MOJIIPHOCTU U
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JIeMCTBUTENIbHBIE HAIIPABJIECHHs TOKOB U HANIPSDKEHUH B peskuMe 00oralieHus.
VYcnoBHoe rpaduueckoe 06003Hau€HUE TPAH3UCTOPA TOJDKHO COOTBETCTBOBATh
I'OCT.

[Ipuseaute cnoco® BkiItoueHus nonesoro MJIII Tpan3ucropa ¢ HHAYIHPOBAHHBIM
KaHaJIOM N TUIIA B CXEMY YCHJIUTEJS ¢ OOIIUM UCTOKOM, YKQXKHUTE HOJSIPHOCTH U
JEHCTBUTEIIbHBIE HAIIPABJICHNUS TOKOB M HANPS)KEHUN B AKTUBHOM PEKHUME.
YcnoBHoe rpaduyeckoe 0603HaYEHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

[Ipusenure cnoco6 BritoueHus nosxesoro MII TpaH3ucTopa ¢ MHAYLMPOBAHHBIM
KAaHAJIOM P THUIIA B CXEMY YCHUJIUTENS ¢ OOIIMM HUCTOKOM, YKAXHUTE MOJIIPHOCTU U
JEICTBUTEIIbHBIE HAIIPABIICHUS TOKOB U HAIIPSKEHUH B aKTUBHOM PEXXHUME.

YcnoBHOE rpadgudeckoe 0003HAYCHHUE TPAH3UCTOPA JOJHKHO COOTBETCTBOBATH
I'OCT.

I1K-1.2

HpOI/I?;BOI[I/IT TEXHUKO-DKOHOMUYCCKOC
000CHOBaHHE INPUHATOIO  PCIICHUA C
pacuc€raMu ce0eCTOMMOCTH YCTpOfICTBa n
CTOUMOCTH €TI0 3KCIUTyaTalluu, CPABHUBACT
C aHaJloraMm I10 TCXHHKO-3KOHOMHUYCCKUM
XapaKTCPUCTUKaM

BOHpOCI)I JJId TIOATOTOBKH K 9K3aMCHY.

1.

30HHas TEOpus, BUJ SHEPreTUUECKOHN 1harpaMMbl H30JMPOBAHHOTO aToMa U
IpyIIbl aTOMOB. PaCKpBITh CBSI3b 30HON TEOPHUH CO CIIEKTPOCKONMEN MAaTEPUAOB:
aTOMHBIE JIUHEIYaThle, MOJIEKYJISIPHbIE TTOJI0COBBIE, HETPEPHIBHBIE (CIUIOIIHbIE)
CIIEKTPBI U3IYUYEHHS U MOTJIOEHUS.

DNeKTPONPOBOAHOCTH TBEP/BIX TEI U €€ CBA3b C SHEPreTUUECKUMHU JuarpaMmMamu
JUISL METAJJIOB, TTOJIYIIPOBOAHUKOB M JUAJIEKTPUKOB. [IepeuncinTs OCHOBHBIE
MaTepuasbl, UMEIOIINE IIUPOKOE MPUMEHEHHE B SJIEKTPOHUKE.

CoOcTBeHHbIe MONynpoBOAHUKU. [1oKa3aTk npolecc reHepau HocuTenei
3apsijia Ha YHEPreTHUECKOM Juarpamme, pacKpbITh (aKTOPbI, OKa3bIBAIOIINE HA HEE
BIMsIHUE. PexoMOMHAIUS U TepMOIMHAMUYECKOE paBHOBecHe. Buibl HocuTenei
3apsifia B COOCTBEHHBIX MMOJIYIIPOBOJAHUKAX U UX KOHIIEHTpAllMU. AHaIN3
MeXaHU3Ma MepeIBUKEHUs] CBOOOTHOTO TOJI0KHUTENBHOTO 3apsa B
MOJIYIIPOBOIHMKE Ha TUIOCKOCTHON MOJIENH KPUCTAIIIMYECKON PELIeTKH.
[IpumMecHbIe MONTYTPOBOJHUKH N TUTIA. AHAIN3 (POPMUPOBAHUS
MIPEUMYIIECTBEHHOMN JBIPOYHOM 3JIEKTPOIIPOBOJHOCTH C MPUMEHEHUEM
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IJIOCKOCTHOW MOJIETIN KPUCTAUNINYECKON PEIIETKH U DHEPreTHUECKOM TnarpaMMBl
nonynpoBoaHuka. O003HaYeHNsT KOHIICHTPALUii: TpUMeceil, OCHOBHBIX U
HEOCHOBHBIX HOCUTENEH, COOCTBEHHBIX HOocuTeaed. COOTHOIIEHUS 3TUX
KOHUEHTPALUA.

IIpumMecHble MONTYTIPOBOAHUKH p TUIA. AHAIN3 (OPMHUPOBAHUS
[IPEUMYIIECTBEHHOM BIPOYHON JIEKTPOIPOBOJHOCTH C IPUMEHEHHEM
IJIOCKOCTHOW MOJIENN KPUCTAININYECKON PEIIETKHU U DHEPreTUUECKOM TnarpaMMBl
noynpoBoaHuKa. O003HaYeHNST KOHIICHTPAIUi: PUMeECei, OCHOBHBIX U
HEOCHOBHBIX HOCUTENEH, COOCTBEHHBIX HOocUTeIeH. COOTHOIIEHUS 3TUX
KOHUEHTPALUA.

Knaccudukanus Hocurenen 3apsiia B OJIyIPOBOAHUKAX: TOABHKHBIE -
HEIIOJBUKHBIE, ITOJI0KUTEIbHBIEC - OTPULIATEIIBHBIE, OCHOBHBIE - HEOCHOBHBIC -
cobctBeHHble. O003HaUEHHE KOHIIEHTPALUHU KaKJI0r0 BU/1a HOCUTENEH.
I'enepanus, pekoMOMHALIMS U TEPMOJAMHAMUYECKOE paBHOBECHE. PacKphITh CBA3b
KOHIIEHTPALIMU HOCUTENEH 3apsiia ¢ paboyuM TMarna3oHOM TeEMIIeparyp
MTOJIYITIPOBOJHUKOBBIX MaTE€pPHAJIOB.

HpeiipoBoe u nudPy3noHHOE IBHKEHUE HOCUTENEH 3aps/ia B OJYIPOBOAHUKAX.
[Ipouecc o6pa3oBanust 0ObEMHOTO 3apsiia p N epexojia Npu OTCYTCTBUU
BHEILHETO DJIEKTPUYECKOIO OIS,

AHanu3 paBHOBECHOI'O COCTOSIHUS P N IIEPEXOA: PACIIPEACICHIE PABHOBECHBIX
KOHIICHTpALlUi HOCUTENEH 3apsaa B CTPYKTypeE IEPEX0a, MOTCHIUaIbHas
auarpamma, MOTeHIMaIbHbIA Oapbep, IIMpHUHA 00€HEHHOMN 30HbI, CPAaBHUTENIbHAS
3JIEKTPOIIPOBOIHOCT 00JaCTH 0OBEMHOTO 3apsia U HEUTPAJIbHBIX 00IaCTeH.
AHanmm3 cOCTOSTHUA P N Iepexo/a NPy NMPSIMOM CMEIEHNHN: BIIUSIHUE HAIPSKEHUS
BHEIIIHEr0 MCTOYHUKA Ha BEIMYMHY MOTEHIIMAIBHOTO 0apbepa U MUpPUHY 00J1acTH
00BEMHBIX 3apsI/I0B, BEIMYMHA MPSMOT0 TOKA U COCTOSIHHUE MEePEX0/a.

AHanm3 coCTOSTHUS p N Iepexo/1a MPH 00paTHOM CMEIIEHUH: BIUSIHUE HANPSHKEHUS
BHEIIHET0 HCTOYHMKA HAa BEJIMUYHUHY MOTEHIIMAIBHOTO Oaphepa U MUPUHY 00JacTH
00BEMHBIX 3apsAI0B, BEJIMYMHA 00PATHOTO TOKA U COCTOSTHHE MEPEX0a.
WneanmmsupoBannas BAX auona, TemioBor TOK U TEIJIOBOM NoTeHIMall. PeanbHas




Konx nnaukaropa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeacTBa

14.

15.

16.

17.

18.

19.

20.

21.

22.

BAX nuojna, xapakTepHble y4aCTKH PEKUMOB U COCTOSIHUM AMO/1A.

EmkoctHbIe cBOMCTBa p n epexona. bapsepHas u quddy3noHHAsS EMKOCTB,
BOJIbT-(papajiHble XapaKTepUCTUKU. Bapukarsl.

Bunast npo6ost p n mepexona, 00paTUMOCTb, MEXaHU3MBI, y4acTku BAX
CTaOWINTPOHOB AJ1s Kaxkaoro Tuna npodosi, TKH u cBoiicTBO camopa3zorpesa.
Jwnon HIOTTKM M KOHTAKT METAJUI-ITOIYIPOBOIHUK. Brinmpsimistoniye u
HEBBINPAMIISAIOIINE KOHTAKTHI.

bunonsipable TpaH3UCTOPHI: OIIPEIEIIEHUE, CBOWCTBA, YCIOBHBIE rpaduyecKue
o6o3HaueHus. CTpyKTypa U NPUHIMI AEWCTBUS TPAH3UCTOPA BKIFOUEHHOIO 110
cxeme ¢ obmiel 6a30i, MOTOKKW HOCUTENEH 3apsiia, IeHCTBUTEIbHbIC HAIPABICHUS
TOKOB Y HAaIIPSDKEHUH B aKTUBHOM pexume. KoanuecTBeHHas OLleHKa CBOMCTB
yTpaBJICHUS] © KOHCTPYKTUBHBIE 0COOCHHOCTH M3TOTOBJICHUS] OUTIOISPHBIX
TPAaH3UCTOPOB.

Crioco6 BKITIOUEHHUS OUTIOJISIPHOTO TPAH3UCTOPA MO CXeMe C o01Ieit 6a30ii,
MIOJIAPHOCTHU U JIEHCTBUTENILHBIE HANIPABJICHUS TOKOB M HANIPSDKEHUH B aKTHBHOM
pexume. CemelictBo BAX Ounonsipaoro tpansucropa B cxeMe BkitoueHus ¢ Ob,
MPUHLUI yTIpaBJIeHUs U KO3PPUIHUEHT epeadn, peKUMbI paboThl TPAaH3UCTOpa U
ux obnactu Ha BAX.

Crioco6 BKITIOYEHHUsI OUIIONSIPHOTO TPAH3UCTOpA 110 CXEME C OOLIUM SMUTTEPOM,
MOJIAPHOCTHU U JIEUCTBUTENIbHBIE HATIPABJICHHS TOKOB M HANIPSKEHUI B AKTUBHOM
pexxume. CemeiictBo BAX OunossipHoro TpaHsuctopa B cxeme BKiIroueHus ¢ O3,
MIPUHIIMII YIIPaBICHUS U KOG (UIIUEHT Nepelaun, pexKUMbl padOThI TPAH3UCTOPA U
ux obnactu Ha BAX.

[Ipocreitmme cxembl ycunutenbHbIX kKackagos ¢ O3, Ob n OK. Bo3MmoxHbie
KOA(PHUIHUEHTH! YCUIICHUS B 3TUX CXeMaX.

[Toneswie Tpau3ucTOphl. PackphITh ux ABOITHOE Ha3BaHue. CIIOCOOBI N30JSAIIUN
3aTBOPA, BUJIbI TIOJIEBBIX TPAH3UCTOPOB U UX YCIOBHBIE rpaduyeckue
o0o3HaueHust. CpaBHUTENIbHAS XapaKTEPUCTHUKA MOJIEBBIX U OUIONSPHBIX
TPAH3UCTOPOB.

[TosieBble TPAH3UCTOPHI C YIPABISIOUIUM P-N-3aTBOPOM. Y CIIOBHBIE I'paduyecKkue
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0003HaYeHMs, BHYTPEHHSSA CTPYKTypa U NpUHLUN AeiicTBusA. Crioco0 BKIHOUEHUS
MOJIEBOT'O TPAH3UCTOPA MO CXeME C OOIIMM UCTOKOM, MOJISIPHOCTHU U
JEHCTBUTEIIbHBIE HAIIPABIICHUS TOKOB U HAIPSUKEHUN B aKTUBHOM PEXXKHUME.
CemeiictBo BAX B cxeme ¢ O, npuHIUM yrpaBieHus 1 K03 GUIHEHT repeaayu,
PEKUMBI PaOOTHI OJIEBOIO TPAH3UCTOPA U MX obsacTh Ha BAX.

MJII TpaH3ucTOpBl CO BCTPOCHHBIM KaHAJIOM. Y CJIOBHbBIE TpaduuecKue
0003HaYeHMs, BHYTPEHHSS CTPYKTypa U NpUHUUN JAeiicTBusA. Crioco0 BKIIOUYEHUS
MJII Tpan3ucTopa mo cxeme ¢ 00MIMM UCTOKOM, OJSIPHOCTH M ICHCTBUTEIILHBIC
HaIpaBJICHUs TOKOB U HalpshKEHUM B akTUBHOM pexume. CemeiictBo BAX B
cxeme BmoueHus ¢ OV, mpuHIUN ynpaBieHus: 1 KOXQQPHUIMEHT repeady,
pexumbl pabotrel MIIT Tpan3ucropa u ux obdiactu Ha BAX.

MJII TpaH3uCTOPHI C MHAYIIMPOBAHHBIM KaHAIOM. Y CIIOBHBIE rpaduiyecKkue
0003HaYeHMs, BHYTPEHHSS CTPYKTypa U NpUHLUN JeiicTBUsA. Crioco0 BKIIOUEHUS
MJII-Tpan3ucTopa no cxeMe ¢ 00IKUM HCTOKOM, MOJIIPHOCTHU U IEHCTBUTENIbHbIE
HaIIPaBJICHUs] TOKOB U HaNPsKEHUH B akTUBHOM pexxume. Cemelicto BAX B
cxeMe BkitoueHust ¢ OW, mpuHuMn ynpasieHus U K03 GULIMEHT nepeaayu,
pexxumsbl pabotel MIIT Tpan3ucTopa u ux obnactu Ha BAX.

Tupucrop: onpeneneHue, CBOMCTBA, YCIOBHBIE rpaduyeckue 0003HAYCHUS,
MIOJIAPHOCTHU U IEHCTBUTENILHBIE HANIPABJICHNSI TOKOB U HANIPSKEHUM B pa3IMYHbIX
pexuMax. BHyTpeHHss CTpyKTypa TUPUCTOPA, IBYXTPAH3UCTOPHASI MOJEIb U
npuniun aeiicreus. CemerictBo BAX, pexxumMsl paOoThl ¥ ux yyacTku Ha BAX.
CreunanbHble BUABI TAPUCTOPOB, UX YCIOBHBIE rpapuueckre 0003HaYeHMs,
cBoiicTBa, napamerpsl U BAX. CpaBHUTENbHAS XapaKTEPUCTUKA DJIEKTPOHHBIX
KJIFOUEBBIX TPUOOPOB.

Omnpenenenne >MeKTPOBAKYyMHBIX TPUOOPOB, MX BUJIbI U IPUMEHEHUE.

CaoiicTBa rasa v noHsTHe Bakyyma. Hu3kuii, cpetTHUN U BBICOKMI BaKyyM.
Tennon3oyAMOHHBIE CBOWCTBA BaKyyMa.

DneKTpoHHAas SMUCCHUS U paboTa BBIXOJIa AIEKTPOHA. BUbI 371K TPOHHOI SMHICCHH
B DJIEKTPOBAKYYMHBIX NPHOOpax.

DneMeHThl KOHCTPYKIUH 3JEKTPOHHBIX JIaMIl, UX QYHKIHOHAJIbHOE Ha3HAUEHUE U
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0COOEHHOCTH U3rOTOBJICHUS: KaTO/bI, CETKH, KOPILyCa, JJIEKTPOAbI, FE€TTEPHI.
DnekTpoBakyyMHble 1106l X Busbl 1 YI'O, nONSApHOCTH U 1€UCTBUTENIbHbBIC
HanpaBJI€HUs TOKOB U HANPSXKEHUN B OTKPBHITOM cOCTOAHMU. BAX
AJEKTPOBAKYYMHOI'O AMOA, PEKUMBI €ro padoThl U uX ydyacTku Ha BAX. 3akoH
CTEIIEHH TPEX BTOPBIX U ypaBHEHUE Puuapacona-/Ipmmana. BinsHue Toka Hakana
karona Ha popmy BAX 1 cpok cirykObl BAKYYMHOTO JHOAA.

[TpuHIMI NEeNACTBUSA 3JEKTPOBAKYYMHOI'O M0/ U KPUBBIE PACIIPENETICHUS
IIOTEHIMAJIOB B IIPOCTPAHCTBE aHO-KATO/{ IIPU Pa3JIMYHBIX HANIPSIKEHUAX Ha
aHoze.

DNeKTPOBAaKYyMHbIE TPUObI, UX OTIMYUE OT JUOJOB 110 KOHCTPYKIUH U
npuHuuny aedcteus. YI'O u crioco0 BKIIIOYEHUS TPUOJA 110 CXEME C 00LIUM
karoaoM (OK), nmosisspHOCTH U 1€HCTBUTENbHbBIE HATIPABIEHUSI TOKOB U
HaIpsDKEHUN B aKTUBHOM pexnme. BAX TproJ0B ¢ ceTkaMu CpeJHEN U BBICOKOU
MIPOHUIIAEMOCTH M 3aKOH CTEIIEHU TpeX BTOPBIX. [lapaMeTphl 351€eKTpOBaKy yMHBIX
TPUOJIOB.

DneKTpOBaKyyMHbBIE TETPOJIbI, UX OTIMYNE OT TPUOAOB 10 KOHCTPYKIIHH,
npuHIUMy neiictBus 1 napamerpam. YI'O u crioco0 BKIIOUEHUS TETPOJIa IO CXeMe
¢ OK, noisipHOCTH U JeMCTBUTEIbHBIE HAIIPABJIEHUS TOKOB U HapsKEHUI B
aKTUBHOM pexnme. BAX teTponoB u JUHATPOHHBIN 3D (DEKT.

DneKTpOBaKyyMHbIE€ IEHTO/IbI, UX OTJIMYHE OT TETPOJOB 110 KOHCTPYKIIUH,
NpUHLUIY JeiicTBus U mapaMeTpaM. YI'O 1 croco6 BKIFOUEHUS IEHTO/1a 110 CXeMe
¢ OK, monsipHOCTH M AEHCTBUTEIbHBIE HAPABIICHNS TOKOB U HAIIPSKEHUN B
akTUBHOM pexume. BAX nenronos.

Y CTpoiCTBO U MPUHILIKIT AEUCTBUS 3EKTPOHHO-TyuYeBoi TpyOku (DJIT) ¢
JIEKTPOCTaTUYECKON (POKYyCHpOBKON U oTKIIOHEHHEM Jyda. YI'O DJIT u npuHummn
JeNCTBUSI ocuiiuiorpada.

0) Ilopsanok nMpoBeAeHUs1 MPOMEKYTOUHON ATTECTALUM, MOKA3aTeJIM U KPUTEPUH OLlCHUBAHUS:
[TpomMexyTouHas aTTecTalus Mo AUCIUIUTMHE BKIIFOUAET TEOPETUUECKUE BOMIPOCHI, MO3BOJISIONINE OIIEHUTh YPOBEHb YCBOCHHUSI 00yYatOIIUMUCS
3HAHWH, ¥ PAKTHYECKHUE 3a]JaHNs, BBISBIIIONINE CTETIEHh CPOPMUPOBAHHOCTH YMEHHM U BJIaJIEHUN, TPOBOJUTCS B (POpME dK3aMEHa U 3aIlUTHl KyPCOBOTO




IIPOEKTA.
Metoanueckue yka3zaHus Ui HOATOTOBKU K 9K3aMeHY: Ul IIOJATOTOBKU K SK3aMEHY CTY/EHT JI0OJDKEH OCBOMThH BCE M3y4YaeMble TEMbI, B TOM YHCIE U
OTBEZICHHBIE JJI1 CAMOCTOSITEIILHOI'O U3yUCHMs], BBIITOJIHUTD U 3allIUTUTh BCE IIPAKTUYECKHUE PAOOTHI.

Kpurepuu olleHKM OCBOSHHS AUCIMIUIAHBI (3a4€T C OLIGHKOW M SK3aMEH):

— Ha OLICHKY «OTJHMYHO» — OOy4arolIMiicsl NOKa3bIBACT BBICOKUH ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMM, T.€ CTYyIEHT JIOJDKEH IMOKa3aTb
BBICOKMI YPOBEHb 3HaHUI HE TOJILKO Ha YPOBHE BOCIPOM3BENCHUS U OOBSICHEHHs WH(POPMAINK, HO ¥ MHTEJUIEKTyaJbHbIC HAaBBIKM PEIICHHS 3ajad,
HAXOXKJCHHUS YHUKAJIBHBIX OTBETOB K NMPOOJIEMaM, OIICHKH U BBIHECEHUSI KPUTUIECKUX CY)KICHHIA;

— Ha OLCHKY «XOopomo» — o6yqafom1/117105[ IIOKAa3bIBaACT Cpe,Z[HI/Iﬁ YPOBCHBb C(I)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁ, T.C CTYACHT HOJIKCH ITIOKA3aTb
3HaHUA HE TOJIBKO Ha YPOBHEC BOCIHPOU3IBCACHUA U 00BICHCHUS I/IH(i)OpMaLII/II/I, HO W HHTCIUICKTYAJIbHBIC HABBIKW PCIICHHA HpO6JICM n 3ajJa4,
HaXOXKXIACHUA YHHUKAJIIBHBIX OTBETOB K HpO6JI€MaM;

— Ha OLCHKY «YA0BJE€TBOPUTECJIBbHO» — 06yqa}om1/n710;1 IIOKAa3bIBaACT HOpOFOBBIfI YPOBCHBb C(i)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ, T.€ CTYACHT HJOJIZKCH
IMOKa3aThb 3HAHUA Ha YPOBHE BOCIIPOU3BCACHUA U 00BICHCHUS I/IH(i)OpMaIII/II/I, HHTCJUICKTYAJIbHBIC HABBIKH PCIICHUS NPOCTHIX 3a1a4,

— Ha OIICHKY «HEYAOBJIECTBOPUTECJIBHO» — PE3YJIbTAT O6yLIeHI/I$I HC NOCTUTHYT, CTYACHT HC MOJKCT IIOKAa3aTh 3HAHU Ha YPOBHC BOCIIPOU3BCACHUSA
1 00BSCHEHUS I/IH(I)OpMaLII/II/I, HE MOJKCT IMOKAa3aTh HHTCJUICKTYaJIbHBIC HABBIKU PCIICHUSA ITPOCTHIX 3a/a4.

— «HE€ 3aYTCHO» — 06yqa}om141710${ ACMOHCTPUPYCT 3HAHUA HC oonee 20% TCOPCTUUCCKOTO MATCpUalia, NOIYCKACT CYHICCTBCHHbBIC OI_HI/I6KI/I, HC
MOZKET IOKa3aTh UHTCIJICKTYAJIbHBIC HABBIKU PCHICHUSA ITPOCTHIX 3a1a4.



