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MHKPO3JIEKTPOHHKH
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JIuer aktyaaun3zanuu padodeii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ofgoopeHa i peanusanuu B 2021 - 2022
y4eOHOM roy Ha 3acelaHud Kaeapbl IEKTPOHUKHA M MUKPOSJIEKTPOHHUKH

[Iporokom ot 20 . Ne

3aB. kadeapoii CH. nyLﬂHOB

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqoOpena st peanuszanuu B 2022 - 2023
y4eOHOM TOJly Ha 3aceaHuu KapeApbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKU

IIporokomor 20 . Ne

3aB. kadenpoii CH. nyLﬂHOB

PaGouast mporpamMma nepecMoTpeHa, 00CyskieHa U 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM rofy Ha 3aceJaHuu Kadeapsl DIEKTPOHUKH U MUKPOIJICKTPOHUKH

IIporokomor _ 20 . Ne
3aB. kadeapoit C.1. JIlykpsHOB

Pabouas mporpamma niepecMoTpeHa, o0CcyxkaeHa u ogodpena st peanmu3anyu B 2024 - 2025
y4eOHOM rofly Ha 3aceqaHuu KadeaApbl DIEKTPOHUKU U MUKPOAJIEKTPOHHUKH

[Ipotokomor 20 . Ne
3aB. kadeapoii C.1. JIyxpsHOB




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

[enssMu OCBOCHMSI NUCUMIUIAHBI SBISIIOTCA M3y4YeHUE (PU3MUECKUX 3aKOHOMEPHOCTEH
MPOLIECCOB, TPOUCXOISIINX MPU ABUKEHUU HOCUTENIEH 3apsia B BAKyyMe, Ta3ax, TBEpAbIX Telax,
Ha TpaHUIaX pas3jesa Cpell W TPUHIMIIOB TMOCTPOEHUS W PabOThI DJIEKTPOHHBIX TPHUOOPOB
Pa3TUYHOTO Ha3HAYCHUS, UTO MTO3BOJIUT pa3padaThiBaTh HA UX OCHOBE JICKTPOHHBIC YCTPOHCTBA,
MpeaHa3HAYEHHBIC 11 KOHTPOJIS M YIIPABJICHHS B TPOMBITIUICHHOCTH.

2 MecTo IMCHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOMH MPOrpaMMbl

JuctunnuHa Du3nyecKkue OCHOBBI JJIEKTPOHHKH BXOJUT B YacTh y4eOHOro IUIaHA
bopMHUpyeMyI0 y4aCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIICHW 00pa30BaTeIbHON MPOTPAMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWs  (YMEHHUs,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3yIbTaTE U3YUEHUS TUCIUILINH/ TPAKTUK:

Maremartunka

dusuka

WNudopmarnka u nHGOPMAITOHHBIE TEXHOJIOTHH

TeopeTnueckre OCHOBBI AJEKTPOTEXHUKH

3HaHus (YMEHUS, BIAJCHUS), MMOTYYCHHBIE TIPU M3YUYEHUH JaHHOW JUCHUIUIHHBI OYIyT
HEOOXOUMBI JIJIs1 U3YUYEHUSI AUCHUTLINH/TPAKTUK:

Marepuainbl 1 3JIEMEHTBI JJIEKTPOHHON TEXHUKH

MUKpO3IEeKTpOHHKA

Pacuer anekTpOHHBIX cXeM

CxeMoTexHHKa

HanonnexrpoHuka

DneMeHTHI TU(PPOBOI TEXHUKHU

DHepreTuveckas JNEKTPOHUKA

DNEeKTPOHHBIE MPOMBIIUIEHHBIE YCTPONUCTBA

CXeMOTEeXHUUECKHE CPEICTBA COMPSKEHUS

3 Komnerenunu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS!

AUCHMILINHBI (MO1YJIf1) U IVIAHUPYeEMbIe pe3yJibTaThl 00yYeHust

B pesynbraTe ocBOEHHS AUCHUILIMHBI (MOAysl) «DU3HUECKHe OCHOBBI AJIEKTPOHUKN
oOyuaromuiics JoKeH 001aaTh CIEAYOIMMU KOMIETEHIUSAMMU:

Kox nunaukaropa WNuaukaTop 10CTHKEHUS! KOMITETEHITUN

[1K-1 Cniocoben pazpabaTheiBaTh CTPYKTYPHBIC U (PYHKITMOHATBHBIC CXEMBbI JJICKTPOHHBIX CUCTEM
" KOMIUICKCOB, MPUHIUITHAJIIBHBIX CXCM yCTpOfICTB C UCIIOJIb30BAHUCM CPCACTB KOMIIBIOTCPHOTO
IPOEKTUPOBAHUS, TPOBEICHHWEM  IMPOEKTHBIX  pacyeToB U  TEXHUKO-3KOHOMHYECKUM
O6OCHOBaHI/IeM IIPUHUMACMBbIX DGH_ICHI/Iﬁ

[K-1.1 Pa3pabatbiBaeT 3CKHU3HBIM MPOEKT, BKIIOUAIOIIUI: BBIOOP CTPYKTYpHOI
CXEMBI JIEKTPOHHOTO YCTPOWCTBA WM CHCTEMBI IIyTEM COIIOCTaBJICHUS
pa3IMYHBIX BapUMaHTOB M UX OLICHKHM C TOYKU 3PEHHUS TEXHUUYECKUX U
HYKOHOMHYECKUX TPEOOBaHMIA; pACCUNTHIBAET BCE HEOOXOMMBIEC TTOKA3aTEIH
CTPYKTYPHOH CXEMBI 3JIEKTPOHHOT'O YCTPONCTBA WM CUCTEMBI, B TOM YHCIIE

MOKa3aTeJii  KayecTBa; BHIOMpAaET U 00OCHOBBIBAET  CXEMBI
BCIIOMOTaTeIbHBIX YCTDOUCTB
[IK-1.2 [Tpou3BOIUT TEXHUKO-IKOHOMHYECKOE 0OOCHOBAHUE MPUHSATOTO PEIICHUS C

pacueTamMu ceOECTOMMOCTH YCTPOWCTBA M CTOMMOCTH €r0 SKCIUTyaTalluy;
CPaBHHUBAET C aHAJIOTAMH 110 TEXHUKO-IKOHOMHUYECKUM XapaKTEPUCTHKAM




4. CTpyKTypa, 00b¢éM N conep:KkaHne TUCHUILIMHBI (MOXYJIsA)
OO6mas TpyA0EMKOCTh TUCHUILIMHBI COCTaBIsIeT 9 3adeTHBIX eauHuIl 324 akaj. 4acoB, B TOM

YUCJIIC:

— KOHTaKTHas padota — 150 akaj. 4acos:
—ayautopHas — 144 akan. yacos;
— BHEAyIUTOpHas — 6 aKaj. 4acoB
— caMocTosiTenbHas pabora — 138,3 akaz. 4acos;
— MOJArOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

dopma aTTeCTalUH - 3a4€T C OLIEHKOM, JK3aMEH

AynuTopHas g s
e KOHTaKTHas paboTa E = dopma TeKyIIero
=
B aKaJl. yacax o Bu KOHTPOJISI
Pazzen/ Tema 3 (B axaz. 1acax) == A . P Kon
g & ©|CcaMOCTOSTENBHOM |  yCIIeBaeMOCTH U
JUCLIUATUTAHBI 5 <R . | xommeTeHIMH
@) g £ paboTbl TIPOMEKYTOYHOU
mab. | mpakT. | 38 aTTeCTaluu
Jlek. =t 1T
3aH. 3aH. | O &
1. TBepaoTenbHas HIEKTPOHHUKA
1.1 3oHHas TEOpHs.
OHepreTuveckue
JarpaMMbl Uzyyenue
W30JIMPOBAHHOTO aToMa | JIEKIIMOHHBIX
N p B | ! IIpomexyTounas [K-1.1,
PYIIIBI  aTOMOB. )20 MaTepuaoB u arTecTams TK-1.2
CIIEKTPOB U3ITyYEeHUS y4eOHOM ’
OJTHOATOMHBIX u JIUTEPaTyphl
MHOTOaTOMHBIX Ta30B H
TBEPIBIX TEIL.
Nzyuenue
1.2 DnexTponpoBOJHOCTh HeKHYHOHHHX
TBEPABIX TEI: METallbl, | MATEDHATOB 1 IIpomesxyTounas IK-1.1,
MOy TIPOBOTHUKHI u qlé 6r0it aTTecTanus [IK-1.2
JUBJIEKTPUKHI Y
JITEPaTyphl
AynuTopHas
KOHTpOJIbHAs paboTa
2 Uzyuenue
1.3 CoOcTBeHHBIC HeKL?HOHHHX Nel no ¢pusnueckum
TIOJTYyIPOBOTHUKH. 2 4 vaTepranos i | TPAHLATIAM paboThI IIK-1.1,
IIponeccel renepauuu u qi GHOi MOJIyIIPOBOHUKOBBIX IK-1.2
PEKOMOMHAIIHH. y pubOpPOB.
JIUTEpaTyphl
IIpomesxyTouHas
aTTecTaIHsl.
AynuropHas
KOHTpOJIbHAs paboTa
Nzyuenue P P
TEKIHOHHBIX Nel no ¢usnueckum
1.4 [IpumecHbie MIPHUHIUIIAM PaOOThI IK-1.1,
2 4 MaTepHajIoB U
TOJIyIPOBOJAHUKH N-THIIA OO TOJIyIIPOBOHUKOBBIX [K-1.2
Y puOOpPOB.
JIUTEPATy Pl
IIpomesxyTounas

aTTeCcTanus.




Nzydenne
JIEKIIMOHHBIX

1.5 [IpumecHbie IIpomexxyTounas IIK-1.1,
MaTepHaoB U
IIOJIYIIPOBOXHUKY P-THUIIA . aTrecranus [IK-1.2
yueOHOI
JIUTEPATYPBI
1.6 Knaccudukanus
HOCHTEJeH 3apsiga B Uzydenne
MOJIyTIPOBOTHHUKAX. JIEKIIMOHHBIX
YHPOBOIL IIpomexyTounas IK-1.1,
TepmoauHamuueckoe MaTepHaIoB U
. o aTTecTanus [K-1.2
paBHOBecue U  pabouuit y4eOHOM
JIMarna3oH TeMIeparyp JIUTEPATyPHI
MIOJYTPOBOJHUKOB.
o N3ydenne
1.7 HpetidoBoe u Y
JIEKIIMOHHBIX
Judy3uOHHOE ABUKEHUE IIpomesxyTounas IK-1.1,
. MaTepHajIoB U
HOCHTEJEH 3apsiga B . aTTecTanus [IK-1.2
yueOHOI
TIOJIyTIPOBOJHUKAX
JIUTEPATYPBI
1.8 TIponecc obGpazoBaHus Uzydenne
00BEMHOT0 3apsna JIEKIIMOHHBIX
n-mepexoza pnﬂn MaTepHanoB u Hpomesyrotinas TIK-1.1,
p P b P N aTTecranus [IK-1.2
OTCYTCTBHUH BHEIIIHETO yueOHOM
3JIEKTPUYECKOTO IOJIS JIUTEPATYPBI
Uzydenne
JIEKIIMOHHBIX
1.9 Ananm3 paBHOBECHOTO IIpomexxyTounas IIK-1.1,
MaTepHaIoB U
COCTOSIHUA p-n-Iiepexoaa . aTrecranus [IK-1.2
yueOHOHI
JINTEPATYPBI
Nzyuenue
1.10 AnHanu3 cCOCTOSHHS JIEKIIMOHHBIX
n-repexojia mpu MpsiMmoM MaTepuajoB U Tpomesxyrounas TK-1.1,
P P b 1P pHajo) aTTecTanus [K-1.2
u 00paTHOM CMEIIEeHUN y4aeOHOI
JINTEPATYPBI
Nzydenue
1.11 WneanusupoBanHas 1 HeKHyHOHHHX
peamsHas BAX  muwona, IIpomexxyTounas IK-1.1,
. MaTepHajIoB U
TEII0BOM TOK " . aTTecTanus [K-1.2
yuaeOHOI
MOTEHIIHAI
JIUTEPATyPBbI
AynutopHas
KOHTpOJIbHAs paboTa
Nzyuenne p P
. Nel mo ¢pusmueckum
1.12 EMKoCTHBIE CBOMCTBa JIEKIIMOHHBIX
IpUHIUIAaM paboThI IK-1.1,
p-n-riepexona. Bunst MaTepHajoB U
o TIOJIyIIPOBOJHUKOBBIX [IK-1.2
po0ost p-n-nepexoa. y4eOHO
npubopoB.
JIUTEPATyphl
IIpomexyTounas
aTTecTanusl.
AynutopHas
KOHTpOJIbHas paboTa
Wzyuenne p p
Nel no ¢pusuveckum
1.13 Cnoco® BKIIOYEHUS JIEKIIMOHHBIX
IpUHIUIAM paboThI IK-1.1,
OUITIONISIPHOTO TPAH3UCTOPA MaTepHajoB U
N o o TIOJIyIIPOBOJHUKOBBIX [IK-1.2
o cxeme ¢ o0rei 06a3oii. y4eOHO
npubopoB.
JIUTEPATyphl
IIpomexyTounas

aTTecTalus.




AynutopHas
KOHTpOJIbHAs paboTa

Nzyuenue
1.14 Cnoco0 BKIIOUCHUS HeKL?HOHHHX Nel o ¢usnueckum
UIIOJISIPHOTO TPaH3UCTOpa MIPUHIUIIAM PaOOTHI -1.1,
0 2 4 MaTepHaIoB U 0 TIK-1.1
0 cxemMe ¢  obmum qi 6roi HOJIyTIPOBOAHUKOBBIX IK-1.2
SMHUTTEPOM. M pudopoB.
JIUTEPATyphbl
IIpomesxyTouHas
aTTecTanusl.
Nzydenue
1.15 Cnoco6 BKIIOUEHUS JIeKI.IyI/IOHHBIX
OUITONSIPHOTO TPAH3UCTOPA 2 5 MATCOHALIOB 1 IIpomexxyTounas IK-1.1,
o cxemMe ¢  o0umuM qu;6H0171 aTTecTalus IIK-1.2
KOJIJIEKTOPOM. RTepaTypl
AynutopHas
KOHTpOJIbHAs paboTa
Nzydenue Ne2 no cxemam
1.16 [Tonessie -
JIEKIIMOHHBIX BKJIFOYEHUS U
TPaH3UCTOPHI c IK-1.1,
2 4 MaTepHajIoB U pexuMaM paboThl
YIPaBIAIOLIHM . IK-1.2
-33TBODOM yueOHOM 10Ty TTPOBOTHUKOBBIX
P P JIUTEpPaTyphbl npubopoB.
IIpomexyTounas
aTTecTalus.
AynuropHas
KOHTpOJIbHAs paboTa
N3ydenne Ne2 no cxemam
JIEKIIMOHHBIX BKJIFOYEHUS U
1.17  MJIII-Tpansucropsl » TK-1.1,
2 4 MaTepHajIoB U pexuMaM paboTbl
CO BCTPOCHHBIM KaHAJIOM o [IK-1.2
yueOHOI I0JTyTTPOBOTHUKOBBIX
JIUTEPATyphl pudopoB.
IIpomexxyTounas
aTTecTauusl.
AynutopHas
KOHTpOJIbHAas paboTa
Nzydenne No2 mo cxemam
1.18 MAII-TpaH3ucTOpHI C JIEKIIUOHHBIX BKJIIOYEHUS U MK-1.1
WHIYIIUPOBAHHBIM 2 4 MaTepuaioB 1 pexxumMaM paboThI K l' 2’
KaHaJIOM y4eOHO MOy IIPOBOTHUKOBBIX ’
JIUTEPATyphl pudopoB.
IIpomexxyTounas
aTTecTauusl.
AynutopHas
) KOHTpOJbHAas paboTa
1.19 Tupucrop: ycnoBHble VisyueHe No2 110 CXeMaM
rpapuyecKue N
pad JIEKLIUOHHBIX BKIIFOYCHUS U
0003HaYeHus, CTPYKTypa, [K-1.1,
2 4 MaTepuaioB 1 pexxumMaM paboThI
JIByXTPaH3UCTOPHAS . [IK-1.2
MOZEND u E— yueOHOI HOJIyTIPOBOAHUKOBBIX
N — p JIUTEPATyPBhI pudopoB.
IIpomesxyTouHas
aTTecTanusl.
1.20 CpaBHUTEIbHAS Wsyuenie
XapaKTepUCTHKa HCKL?HOHHBIX
DJIEKTPOHHBIX ~ KIHOYEBBIX 1 1 MATEDHATOB 1 IIpomesxyTouHas IK-1.1,
npubOpoOB Ha TIPUMEpe UX qlz Srioit aTTecTanus [IK-1.2
HCIIOJIb30BaHUsI B CUJIOBOM HIZTe ATVDL
3JIEKTPOHHUKE patyp
HUroro no pazmeny 36 64
2. Tembl nabopaTopHBIX
3aHATUI o pasaeny

"TBepmoTenbHas AIEKTPOHNKA'"




3amura

1abopaToOpHOI
Nzyuenne paTop
JIEKIIMOHHBIX padost B dopue
MATCDHAIOB 1 WHIMBU1YyaJIbHOTO
2.1 Wzyuenne q}:; Srioit cobeceoBaHusl.
XapaKTEPUCTHK Y AynutopHas IK-1.1,
6/31 JIUTEpaTyphl,
TIOJTyTIPOBOIHUKOBBIX odopmerme KOHTpOJIbHAs paboTa IK-1.2
JIMOZI0B OTE e1a 1o Ne2 no cxemam
. BKJIIOYEHUS U
nmabopaTtopHO
aGoTe pexxumMam paboThI
P TIOJTYTIPOBOTHUKOBBIX
puOOpPOB.
3amura
ab0paTOpHOI
Nzyuenue paTop
JIEKIMOHHBIX padoTsi B gopue
MaTEpUATIOB 1 MHIUBUAYaIbHOTO
. cobece10BaHMUS.
2.2 Hccnenosanue y4aeOHOI A 1114[;0 Has K-1.1
CTaOMIUTPOHA u 6/31 JIUTEpaTyphl, Y P S
KOHTpOJIbHAs paboTa IK-1.2
crabucropa odopmiieHHe
oTUeTA 110 Ne2 no cxemam
. BKJIIOYEHUS U
nmabopaTtopHOi
aGoTe pexxumMaM paboThI
P TIOJTYTIPOBOTHUKOBBIX
puOOpPOB.
3ammra
ab0paTOpHOI
Nzyuenue paTop
JIEKIMOHHBIX padoTsi B gopue
MaTEpUATIOB 1 MHIUBUAYaIbHOTO
. cobece10BaHMUS.
2.3 Hccnenosanue yuaeOHOI A mﬁo Hast MK-1.1
OUITONISIPHOTO TPAH3UCTOPA 6/31 JTUTEPATYPHI, Y p S
. o KOHTpOJIbHAs paboTa IK-1.2
B cxeMe ¢ oO1elt 6a3oii odopmieHue
oTHeTa 110 Ne2 no cxemam
. BKIIFOYCHUS U
n1abopaTopHO’
aGoTe pexIMaM padoThI
p MOJYPOBOJHUKOBBIX
pudopoB.
3amura
Visyuenne nabopaTtopHoOn
JICKIMOHHBIX padotel B hopme
MATCDHANOB K MHIUBHIYAIEHOTO
2.4 Hccnenosanue qi61{0171 cobeceioBaHMUS.
OHIOJSIPHOTO TPAaH3UCTOPA y AynutopHas IIK-1.1,
6/31 JTUTEPATYPHI,
B cXxeMe ¢  o0mum odopMucEHe KOHTpOJbHAs paboTa IK-1.2
SMUTTEPOM OT‘II)eTa o No2 mo cxemam
. BKIIFOYCHUS U
n1abopaTopHO’
aGoTe pexrIMaM padoThI
p MOJYPOBOJHUKOBBIX
pudopoB.
3amura
Visyuennie nabopaTtopHoOn
JICKIMOHHBIX padoTEl B popme
MHIUBHIYAIEHOTO
2.5 Uccnenosanue MaTepuaioB 1 Y
MOJIEBOTO TPAH3UCTOpa C yueOHOM cobecenoarnms.
AynuropHas IK-1.1
TIPABISAIOIIAM 6/11 JIUTEPATyPBI ’
yip H-I PATYPHL, KOHTpOJIbHAs paboTa IK-1.2
p-n-3aTBOPOM B CXEME C odopmnenue Ne2 10 CxeMan
OOIIMM UCTOKOM OTYeTa 110 B_KJ'I}O‘-IEHI/I}I "
n1abopaTopHOI
paGore pexxumam paboThI

MOy TTPOBOAHUKOBBIX
pudopoB.




3amura

1abopaToOpHOI
Nzyuenne paTop
pabotsl B hopme
JIEKIIMOHHBIX
WHIMBU1YyaJIbHOTO
MaTepHajoB U
weBHO cobeceroBaHMsI.
2.6 Uccnenosanue Y AynutopHas IK-1.1,
6/11 4,1 JIUTEPATYPBI,
TUPHUCTOPA KOHTpOJIbHAs paboTa IK-1.2
odopmiieHHe
Ne2 no cxemam
OT4YeTa 10
. BKJIIOYEHUS U
nmabopaTtopHO
pexxumMam paboThI
pabore
TIOJTYTIPOBOTHUKOBBIX
puOOpPOB.
2.7 Koncynprauum 1o
oopMIICHUIO u MK-1.1,
BBITIOJTHEHHUIO [K-1.2
nabopaTopHbIX paboT
HWroro no pazaeny 36/141 42,1
Wroro 3a cemectp 36 |36/14U1 106,1 330
3. BakyyMmHas u razopaspsaHast
JJIEKTPOHUKA
o Nzyuenue
3.1 CsolictBa rasa u Y
JIEKIIMOHHBIX
TIOHSITHE BaKyyMma. IIpomexxyTounas IIK-1.1,
o N 2 0,5 MaTepuaioB 1
Huzkuii, CpenHuin u - aTTecTanus IK-1.2
2 yueOHOHI
BBICOKHUIT BaKyyM.
JIUTEPaTyphl
Nzydenue
3.2 DneKTpoHHAsT AMUCCUS M
JIEKIMOHHBIX
u pabora BBIXOZA IIpomexxyTounas IK-1.1,
2 0,5 MaTepHanoB U
3JIEKTPOHA. Bunsr . aTTecTanus [K-1.2
. yueOHOM
9JIEKTPOHHOM IMHUCCHH.
JIUTEPaTyphbl
Nzydenue
33 DneMeHTbI Y
JIEKIMOHHBIX
KOHCTPYKIMHU JIaMII ¥ HX IIpomexyTounas IK-1.1,
2 0,5 MaTepHanoB U
(YHKIMOHAJIBHOE . aTTecTalus IK-1.2
yuaeOHOI
Ha3Ha4YeHHe
JIUTEPaTyphbl
3.4  DiekTpoBaKyyMHBIE N3ydenne
MOJbl: BHIbI, YCJIOBHBIC JIEKIIMOHHBIX
AR LY » IIpomesxyTouHas IK-1.1,
rpadugeckue 2 1 MaTepHajoB U
o aTTecTalus [K-1.2
obo3nayenusi, BAX u y4eOHO
PEKUMBI paboTsl, JIUTEPATy Pl
3.5 3akoH cTemeHH Tpex Nzyuenne
BTOPBIX U aBHEHUE JIEKIIMOHHBIX
P P » IIpomesxyTouHas IK-1.1,
Puvapncona-/Ipmmana. 3 1 MaTepHajIoB U
o . aTTecTanus [K-1.2
TpuHUMI JercTBus yueOHOI
JJIEKTPOBAKYyMHOT'O JIUTEPATy Pl
3.6  DieKTpoBaKyyMHBIE
TPUOIBIL: KOHCTPYKIIUS
pHoz Py, Wzyuenne
yCIOBHBIE  TpaduuecKue
o JIEKIIMOHHBIX
o0o3HaueHus, ceMeicTBa IIpomesxyTouHas IK-1.1,
3 1 MaTepuaoB U
BAX, TmapamMeTpsl. o aTTecTanus [IK-1.2
N yueOHOI
IIpunimn ICUCTBUS
JIUTEPATyphl
JNEKTPOBAKYYyMHOTO
TpUOJA.
3.7  DnexTpoBaKyyMHbIE
p Yy Nzyuenue
TETPOJBl:  KOHCTPYKLHS,
JIEKIMOHHBIX
YCIIOBHBIE  rpaduuecKue IIpomexyTounas IIK-1.1,
o 2 1 MaTepuaioB 1
0003HaUeHHUsI, ceMelcTBa " aTTeCcTalus TIK-1.2
yueOHOHI
BAX, TmapamMeTpsl.
JUTEpaTyphl

JInHaTpOHHBIH dPPEKT.




JuariasoHa.

3.8  DnekTpoBaKyyMHBIE Nzydenne
MEHTOJBI:  KOHCTPYKIIHS, JICKIMOHHBIX
A pyKiL 8 IIpomexxyTounas IIK-1.1,
YCIIOBHBIE  rpadUyuecKue 2 1 MaTepuaioB 1
o N aTrecranus [IK-1.2
o0o3Ha4yeHusi, ceMmeicTBa yueOHOM
BAX, napametpsl JIUTEPATYPBI
. Nzydenne
39 YcerpoiicTBo u Y
. JIEKIMOHHBIX
TIPUHITATT TeHCTBUS IIpomexxyTounas IK-1.1,
N 2 1 MaTepuaioB 1
3JIEKTPOHHO-1y4€BOU . aTrecranus [IK-1.2
yueOHOI
TpyOKH
JIUTEPaTyphl
Hroro no pazmeny 20 7,5
4. Tembl 1a0OpaTOpPHBIX U
MPaKTHYECKUX  3aHATHH  TIO
paszeny "Bakyymnas u
ra3opaspsiiHasl JIeKTpoHUKa"
Nzydenne
JICKIMOHHBIX
MaTepuaioB 1 3amuTa
4.1 Hccnenosanue yueOHOI n1abopaTopHO’

MK-1.1,
3JIEKTPOBAKYYMHOTO 6/31 | 6/41 7 JTUTEPATYPHI, pabotsl B popme TK-1.2
Tpuozaa odopmnenue HMHIUBHIYATBHOTO ’

OTYeTa TI0 cobecenoBaHMs
n1abopaTopHOI
pabote
Nzydenne
JICKIMOHHBIX
MaTepHaIoB U 3amura
4.2 HUccnenosanue pHaso) m .
yueOHOH’ n1abopaTopHOI
TUHATPOHHOTO 3(eKTa B IK-1.1,
6/31 | 6/4U1 8 JTUTEPATYPHI, pabotsl B popme
3JIEKTPOBAKYyMHOM [IK-1.2
odopmienue HMHIUBHIYATBHOTO
TeTpose
OTYeTa II0 cobecenoBaHMs
n1abopaTopHOi
pabote
Uzydenne
3 JICKIMOHHBIX
MaTepuaioB 1 3amuTa
43 Hccnenosanue yueOHOI n1abopaTopHO’ MK-1.1
3JIEKTPOBAKYYMHOTO 4 4/41 | 3,5 JTUTEPATYPHI, pabotsl B popme K 1' 2’
MEHTO 1A odopmnenue HMHIUBHIYATBHOTO ’
OTYeTa II0 cobecenoBaHMs
n1abopaTopHOI
pabote
Nzydenne
JICKIMOHHBIX
MaTepuaioB 1 3amuTa
4.4 Pabora c yueOHOH’ n1abopaTopHO’

MK-1.1,
ociuiuiorpagoM,  oprassl 2 221 | 2,2 JIUTEpaTyphl, paboTtsl B hopme TK-1.2
yIpaBJICHUs U HACTPOHKa odopmnenue HMHIUBHIYATBHOTO ’

OTYeTa II0 cobecenoBaHMs
n1abopaTopHOi
pabote
4.5 KoncynmpTammm 10
odopmiIeHuI0 " IIK-1.1,
BBIITOJIHCHUIO [IK-1.2
J1a00paTOPHBIX PaboT
HWroro no pazaery 18/6U1 | 18/1411| 20,7
5. OnTHyeckass W KBaHTOBAs
JJIEKTPOHMKA
5.1 OcobeHHocTH
ONTUYECKOW W KBAaHTOBOU Uzydenne
anekTpoHukH.  CriocoObt JIEKIIUOHHBIX
p 8 IIpomexxyTounas IIK-1.1,
OTIMCaHUs 3 2 0,5 MaTepuaioB 1
o aTTecTanus [IK-1.2
JNEKTPOMArHUTHOTO yueOHOM
U3JIy4eHUS]  ONTHYECKOTO JUTEpaTyphl




5.2 Bzanmopeiicteue OMU Nzydenne
c BEILECTBOM. JIEKIIMOHHBIX
. . ! IIpomexxyTounas IIK-1.1,
DoronpuéMHUKN Ha 2 0,5 MaTepuaioB 1
o aTTecTanus [IK-1.2
OCHOBE BHYTPEHHETO yueOHOI
dorosddekra. JTUTEPATYPBI
53 WuBepcus
o p N3ydenne
HACEeJICHHOCTEH. IEKLHOHHBIX
CrnoHTaHHOE 31 IIpomesxyTounas IK-1.1,
2 0,5 MaTepuaioB 1
BBIHYX/ICHHOE H3ITydCHHE. . aTTecTanus [IK-1.2
yueOHOI’
Koadduuuenrst TEDATYDEL
OlHIITEHHA. patyp
Nzyuenne
JIEKIIMOHHBIX
54 Ilpunnun  paGoThI » IIpomesxyTouHas IK-1.1,
2 0,5 MaTepHajIoB U
Ma3epoB U JIa3epPOB o aTTecTanus [IK-1.2
y4eOHO
JIUTEPATyPBbI
N3ydenne
5.5 Onrtuyeckue JICKL?I/IOHHBIX
PE30HATOPBI. Jlazepst IIpomerxxyTounas [IK-1.1,
2 0,5 MaTepHajIoB U
TBEpPAOTENbHEIE, - aTTecTalys IIK-1.2
y4eOHO
JKUJIKOCTHBIC, Ta30BbIE.
JIUTEPATyPBhI
5.6 IlomympoBOTHUKOBBIE Nsyuenue
WH)KEKLIMOHHBIE JIEKIIMOHHBIX
. ! IIpomesxyTounas IK-1.1,
W3Iy4aTeNn — CBETOIHO/IbI 2 0,5 MaTepHajIoB U
o aTTecTanus [K-1.2
U Jlazepbl Ha TIOMO- H yueOHOI’
rereporepexonax JIUTEPATy Pl
5.7 Meroapl MoAyISLUUU Nsyuenue
ONITHYECKOr0  M3IIy4eHHS. JIEKIIMOHHBIX
Y ! IIpomesxyTounas IK-1.1,
OnTuaeckue METOJIbI 2 0,5 MaTepuaioB 1
o aTTecTanus [K-1.2
nepenayn U 00pabOTKH y4eOHOM
rHpOpMAaLH. JIUTEPATYPBI
Nzyuenue
5.8 OnTo3/1eKTPOHHbIE Y
JIEKIIMOHHBIX
npubopsl.  IlepcrexkTuBb IIpomexyTounas IIK-1.1,
o 2 0,5 MaTepUaioB 1
pa3sBUTHA ONTHYECKOW U qeBHOI aTrecTanus [IK-1.2
KBaHTOBOH 3JIEKTPOHUKH. M
JIUTEPATYPBI
HWroro no pazaery 16 4
6. [TpomexyTouyHast aTTecTalus
Wzyuenne
y4eOHO
JIUTEPATYPHI,
6.1 Tloaroroska K patyp IIK-1.1,
MaTepuasoB DKx3ameH
JK3aMEHY [IK-1.2
JICKIIUOHHBIX 1
MIPAKTUYECKUX
3aHATHH
Uroro no pazmeny
Hroro 3a cemectp 36 | 18/61 [18/1411| 32,2 9K3aMeH
3a4eT C OICHKOM,
Hroro no apucrurinae 72 |54/20M1|18/1411]138,3 B

OK3aMCH




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Ilepen n3ydeHHMEM IUCLUIUIMHBI IPOBOJAUTCS IPEIBAPUTEIBHBIA KOHTPOJb, KOTOPBIN
HaIpaBJICH Ha BBIBICHUE JIMYHOTO YPOBHS MOATOTOBKH CTYACHTOB, IOCTUTHYTOIO B PE3YJIbTaTe
W3y4YEHUs MNPEIIECTBYIOIUX JUCHUIUIMH €CTECTBEHHOHAy4YHOIO LHKJIA B COOTBETCTBHE C
nepeuHem pasnena 2 PIIJ[. IlpenBaputenbHbI KOHTPOJIb HMMEET OOINBIIOE 3HAYCHHE: IS
OIIpEeCIICHUS ITO3HABATEJIHBIX BO3MOKHOCTEH CTYJICHTOB " OCYILECTBIICHUS
UHAUMBUAyanu3auuu M anpdepeHunanuu oOydeHUs; JAMArHOCTHKM MCXOJAHOTO COCTOSHUS
00y4E€HHOCTH CTYEHTA C LENbIO OTCIEKUBAHUS €r0 JalbHEUIIETro MPOIBUKEHHS B 00yUEHUH.

B mpouecce npenogaBanus guctuiuinHel «POD» NpUMEHSAIOTCA TpaAULIMOHHAs U
MOJ1yJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTUHU. JIEKIIMM IPOXOAT KaK B TPaAULIMOHHON opMe, Tak
U B (hopMe JIEKLMH-KOHCYIbTALlUH, i€ TEOPETHUECKUI MaTepua 3apaHee BbIAAETCS CTyACHTaM
JUISL CAMOCTOSATEIBHOTO U3YUYEHHUS], ISl IOJTOTOBKM BOIPOCOB JIEKTOPY, TAKMM 00pa3oM, JEKIU
IIPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKY CCHUS.

JlexunoHHBI MaTepuan 3akperuisieTcss B XoJe J1abopaTOpPHBIX paboT, Ha KOTOPBIX
BBITIOJIHAIOTCSL TPYIIIOBBIE WJIM WHAMBUAYyalbHbIE 3aJaHHUs IO mpolaeHHoW Teme. Ilpu
IIPOBEJCHUH JIaDOPATOPHBIX 3aHATUN HCIOJIb3YETCS METOJl KOHTEKCTHOTO OOy4€HHUs, KOTOPBIH
MIO3BOJIIET YCBOUTH MAaTEpHall IyTEM BBISBICHMS CBA3EH MEXIy KOHKPETHBIM 3HAHHUEM U €T0
npuMeHeHneM. B mporecce o0ydeHHs UCHOIB3YIOTCS JAEMOHCTPALMOHHBIE IJIAKAThl, a TAKXKE
HaTypHbIe 00pa3Lbl U3y4aeMbIX IPUOOPOB U YCTPOICTB.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHHe CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCs
IIpencraBneHo B MpUI0KEHUN 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE O0ecneYeHHe JUCITUIIMHBI (MO1YJIs1)

a) OcHOBHas JIMTEpATYpa:

1. CmupnoB, 0. A. ®usnueckre OCHOBBHI JIEKTPOHUKH : yueOHoe mocooue / FO. A.
CwmupHnos, C. B. Cokornos, E. B. TutroB. — 2-e u3z., ucnp. — Cankrt-Ilerepoypr : Jlans, 2013. —
560 c¢. — ISBN  978-5-8114-1369-0. —  Tekctr: onekTpoHHsblii /  Jlanb
ANIEKTpOHHO-OMONMHoTeunas cucrema. — URL:  https://e.lanbook.com/book/5856 (mata
obparmenust: 26.03.2020). — Pexum goctyna: 11t aBTOPHU3. MOJIH30BaTEICH.

2. [Tomog, A. H. Bakyymuas texauka: Yuebnoe nmocodue / A.H. IToros. - Mocksa : HUI]
Nudpa-M; Munck : Hos. 3nanue, 2012. - 167 c.: un.; . - (Beicmiee o6pa3oBanue: bakanaBpuar).
ISBN 978-5-16-006031-6. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/317368 (nara obpamenus: 05.10.2020). — Pexxum goctyna:
0 TIOJIIIHCKE.

3. UrnaroB, A. H. Onrosnextponnka u HaHOPOTOHMKA : yueOHoe mocobue / A. H.
UrnaroB. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlamp, 2020. — 596 c. — ISBN
978-5-8114-5149-4. — Texcr : anekTpoHHBIN // JIaHb : 7EKTPOHHO-OMOIMOTEYHAsT CHUCTEMa. —
URL: https://e.lanbook.com/book/133479 (nmata o6pamenus: 21.04.2020). — Pexum moctyna:
JUJISL aBTOPU3. TI0JIb30BATEIICH.

4. Kucenes, I'. JI. KBantoBas u ontudeckas >JIeKTpoHHMKA : yueOHoe mocodue / I'. JI.
Kucene. — 4-¢ usn., crep. — Cankrt-IletrepOypr : Jlanp, 2020. — 316 c¢. — ISBN
978-5-8114-4986-6. — Tekcrt : aneKkTpoHHbIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEeYHAsl CUCTeMa. —
URL: https://e.lanbook.com/book/130188 (mata obpamenus: 21.04.2020). — Pexxum noctymna:
JUISL aBTOPHU3. TI0JIb30BATEIIEH.

0) lonotHUTE IbHAS JIMTEPaTypa:



1. Hamumosa, K. B. ®usnka nomynpoBonuukos : yueOnuk / K. B. llamumoBa. — 4-¢
u3., crep. — Cankrt-IletepOypr : Jlanp, 2010. — 384 ¢. — ISBN 978-5-8114-0922-8. — Teker :
JICKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOTNOTeYHAS cUcCTeMa. — URL:
https://e.lanbook.com/book/648 (mata obpamenus: 12.11.2020). — Pexum npoctyma: ans
aBTOPU3. IIOJIb30BATEIICH.

2. [MaceiakoB, B. B. IlomympoBomHukoBble mpubopsl : ydeOHoe mocobue / B. B.
[Taceiakos, JI. K. Uupkun. — 9-e uzn. — Cankr-IlerepOypr : Jlanb, 2009. — 480 c. — ISBN
978-5-8114-0368-4. — TekcT : aneKkTpoHHbIH // JIaHb : 2NEeKTPOHHO-OMOINOTEeYHAsl CUCTEMA. —
URL: https://e.lanbook.com/book/300 (mata o6pamenns: 12.11.2020). — Pexum moctyna: s
aBTOPU3. MOJIL30BATEICH.

3. Maryxun, B. JI. ®usuka tBepaoro tena : yuebHoe nocodue / B. JI. Maryxun, B. JI.
EpmaxkoB. — Cankr-IletepOypr : Jlans, 2010. — 224 ¢. — ISBN 978-5-8114-0923-5. — Texkcr :
AIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOINOTEYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/262 (mata oOpamenus: 12.11.2020). — Pexum npoctyna: ans
aBTOPH3. [1OJIb30BATENCH.

4. Copokun, B. C. Marepuansl ¥ 3JIEMEHTBHI 3JIEKTPOHHOM TexHUMKHU. [IpoBomHMKW,
HOJTYTIPOBOTHUKH, TU3JeKTpuky : yueOnuk / B. C. Copoxkun, b. JI. Antunos, H. I1. JIazapeBa. —
2-e u3n., ucnp. — Cankr-IlerepOypr : Jlanb, 2015. — 448 c¢. — ISBN 978-5-8114-2003-2. —
Tekcr: oamekrtponHwid / Jlamp :  snekTpoHHO-OMOmmorewynas cuctema. —  URL:
https://e.lanbook.com/book/67462 (mata oOpamenus: 12.11.2020). — Pexxum goctyma: amns

5. Bmagumupos, I'. I'. @uznueckas 31eKTPOHUKA. DMHUCCHUS U B3aUMOJCICTBUE YaCTHI] C
TBEPABIM TeJIOM : yuebHoe nmocodue / I'. I'. Biraqumupos. — Cankr-IletepOypr : Jlans, 2013. —
368 c. — ISBN  978-5-8114-1515-1.—  Tekcr:  anexTpoHHBbli //  JlaHb
ANEKTPOHHO-OMOMMoTeunass cucrtema. — URL: https://e.lanbook.com/book/38838 (mata
obpamenusi: 12.11.2020). — Pexxum gocTymna: i aBTOpHU3. MOJIb30BaTENCH.

6. @ypceit, I'. H. ABTosnextponHas smuccus : yuebHoe mocobue / I'. H. Dypceit. —
Cankr-Ilerepoypr : Jlawp, 2012. — 320 c. — ISBN 978-5-8114-1232-7. — Texkcr :
AIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOINOTEYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/3805 (mara oOpamenus: 12.11.2020). — Pexum nocryma: s
aBTOPH3. [10JIb30BATENCH.

7. Kypouka, C. II. BakyymHas u mia3MeHHast JIeKTpoHUKa : yueOHoe mocobue / C. I1.
Kypouxa, I'. JI. Ky3nenos, A. C. Kypouka. — Mocksa : MUCHUC, 2009. — 162 c. — Texker :
AIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIHOTEYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/116672 (mata oOpamenus: 12.11.2020). — Pexum gocrtyna: ans
aBTOPH3. [10JIb30BATENCH.

8. Cymxkos, A. /I. BakyymHas snekrpoHuka. @U3HKO-TEXHUUECKHUE OCHOBBI : ydeOHOe
nocoone / A. JI. CymkoB. — Cankr-IletepOypr : Jlamp, 2004. — 464 c. — ISBN
5-8114-0530-8. — Texkct : anekTpoHHbIl / JlaHb : 3JEKTPOHHO-OMOMMOTEYHAsT CHUCTeMa. —
URL: https://e.lanbook.com/book/639 (mata obpamenns: 12.11.2020). — Pexum moctyna: s
aBTOPH3. [10JIb30BATENCH.

9. MBanos, U. 1. DneKkTpoTeXHUKA U OCHOBBI 3JIEKTPOHUKH : yueOHuk / Y. U. MiBanos, I'.
. Comnosnes, B. 5. ®ponos. — 10-e u3x., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 736 ¢c. —
ISBN 978-5-8114-0523-7. — TexkcT : 31eKTpoHHBIN // JlaHb : 3I€KTPOHHO-OMOIMOTEUHAs
cucreMa. — URL: https://e.lanbook.com/book/112073 (mata ob6pamenus: 27.03.2020). —
Pexum noctyna: 1is aBTOpuU3. MOJIb30BaTENEH.

B) MeToanueckue yKazaHus:



1. MasuroB J[.M. TBepmorenpHasi 3JeKTpoHUKA. JIaOOpaTOpHBIM TpPaKTUKyM: yueO.
nocobue.- Marauroropck: M3a-so Marauroropck. roc. Texs. yu-ta uM. [.11. Hocoga, 2017. 58 c.

2. JleranoB B.B. Metoauueckue ykazaHus K jabopaTOpHBIM paboTaM MO pa3ierly
«KBaHTOBas 1 onTHYECKAsl SJIEKTPOHUKA» TSl CTYJCHTOB JTHEBHOW U 32049HOMN (POPMBI 00yUCHHUSI
cneruanbHoctd 210106. Marauroropek: I'OY BIIO «MI'TY um. I''M.HocoBa», 2010. 20 c.

3. JleranoB B.B. UccnenoBanue 1MOJHOTO ¥ TPAH3UCTOPHOTO ONTPOHOB. MeToanueckue
yKa3zaHus K 1abopaTopHoi padote 1o pasneny «KBaHTOBas U omTHyYecKast

ANEKTPOHUKA» AJSl CTYJIEHTOB AHEBHOW U 3a04HOU popmbl 00ydeHwus cnenuanbHocT 210106.
Maruurtoropck: I'OY BIIO «MI'TY um. I'"'1.HocoBay, 2004. 12 c.

4. JleranoB B.B. Meronnueckue ykazaHusi K JIaOOpaTOpHbIM paboTaM IO pasjery
«BakyymHas u TazopaspsHas 3JCKTPOHUKa» Il CTYJICHTOB THEBHOM W 3a04HON (HOpPMBI
oOyuenus cneruanbHocT 210106, Marautoropek: 'OY BIIO «MI'TY um. I'1.HocoBay, 2011.
28 c.

5. JleranoB B.B. OpHokaHalbHbIE aHAJOroOBble M IM(PPOBBIE OCHMIUIOrpadbl Kak
CPEICTBO M3MEPEHHI MapaMeTpPOB SJIEKTPUUYECKUX CUTHAJIOB. Yuel. mocobue. MarHuToropek:
'Oy BIIO «MI'TVY», 2005. 55c.

r) llporpammuoe o0ecnneuenune u UHTEpHET-pecypcebl:

1. TocynapcTBeHHass ~ myOJM4Has ~ Hay4yHO-TeXHHWUYeckas  OuOimoreka  Poccum
[DnexTpoHHsIii pecypc]| / — Pexxum poctymna: http://www.gpntb.ru , cBoG0aHBII.— 3ari. ¢ sKpaHa.
S3. pyc.

2. Poccuiickas HanmoHabHas OMOnMHMoTeKa. [ IeKTpOHHBIN pecype] / — Pexxum nocryma:
http:// www.nlr.ru . 53. pyc.

3. DnexTpoHHas bubnroreka http://e.lanbook.com/

4. )KypHan paIuO3JIEKTPOHUKHU - AJIEKTPOHHBIN XypHaI [DneKTpoHHbI pecypc], ISSN
1684-1719 Pexum mocryna: http://jre.cplire.ru/jre/radioeng.html

IIporpammHoe oOecrieyeHue

HanmenoBanmne .
1o No norosopa Cpok neicTBus JIMIEH3UU

MS Windows 7
Professional(mst  |[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 1y, 135 o1 17.09.2007 GeccpouHo
Professional
77ip CBOOOTHO paCIPOCTPAHICMOE 0eCCpOYHO
FAR Manager CBOOOTHO pacCIIPOCTPaHIEMOE 0eCcCpoOYHO
MathCAD v.15
Education H-1662-13 01 22.11.2013 0eccpouHo
University Edition
MS Windows 10
Professional (mas |[1-1227-18 o1 08.10.2018 11.10.2021
KJ14aCCOB)
MS Ofﬁce 2003 Ne 135 o1 17.09.2007 OeccpouHo
Professional
MS Windows XP
Professional(mus  |-1227-18 o1 08.10.2018 11.10.2021
KJI4CCOB)
Bpayzep Mozilla [cBoOomHO pacmupocrpadseMoe
F?re}goxp 10 paciipoctp 6eccpouHo

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI



HazBanme Kypca Ccplika
DJeKTpoHHAas 0a3a NePUOTUUECKUX U3TaHHI
East View Information Services, OO0 «MBUC»

Hanuyonanbuasa
nH(}OpMAITMOHHO-aHATTUTHYECKAst CUCTeMa —

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

[Mouckoras cucrema Akanemust Google (Google
Scholar)

HNudopmanmonnas cucrema - EnnHoe okHO
J0CTyNa K MH(pOpMaIIMOHHBIM pecypcam

https://scholar.google.ru/

http://window.edu.ru/

denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE

yupexaenue «DenepanbHblii HHCTUTYT htp://www1.fips.ru/

Poccwuiickas ['ocynapcTBenHas 6ubmuoreka.

https://www.rsl.ru/ru/4readers/catalogues
Karanoru

OnexTpoHHbIe pecypchl oudnmuoreku MI'TY nm.
I''1. HocoBa

9 MaTepuajbHO-TeXHHUECKOEe o0ecneueHne MCIUIINHbI (MOAYJIs)

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHNE JUCIUIUINHBI BKIIIOYACT:

VYdeOHblE ayIUTOpPHH IS TPOBEICHHS 3aHATHHA JIGKIMOHHOTO Tumna. OcHamieHue:
JIeMOHCTpaIMOHHBIE TUIAKaTHl U HATYypHBIE 00pa3Ibl N3y4aeMbIX TPHOOPOB.

VYdeOHblE ayAWTOPUHM Ui TPOBENEHUS MpakTHUeCKuX 3aHsATHA. OcHamieHue:
JIeMOHCTpalMOHHBIE TUIAKaThl M HATYpHBIE 00pa3Iibl U3y4aeMbIX 3JICKTPOHHBIX TPUOOPOB.

VYdeOHble ayquTOpuUW Uil TpOBeACHUs JabopaTopHbIX 3aHaATHH . OcHamenue: 10
YHUBEpCAIBHBIX Ja0opaTopHbIX cTeHA0B §7J1-01, MyIbTHMETPBI, OCHIILIOTPA(BL.

[Tomemennss st XpaHeHHs ©  TPOPHIAKTHYECKOTO OOCITy)XKMBaHUS  y4eOHOTO
obopynoBanus. OchHamenue: Ilkadpl 118 XpaHeHHs HaTypHbIX OOpa3LoOB H3y4daeMbIX
3NIEKTPOHHBIX TPUOOPOB, YIEOHOTO 000PYIOBAHUS M YIEOHBIX TOCOOHI.



IIpunoxenne 1

Y4eOHO-MeTOoAUYECKOE 0O0ecTieYeHHe CAMOCTOATEIbLHOMH padoThl 00y4arommuxcst
KoHTpospHBIE BOMPOCH! 10 HTOTaM OCBOCHUS! JUCIUTUTHHEL.
Paznen «TBepaoTenbHas HICKTPOHUKAY:

1. Yrto 03Ha4aeT BbIpaXXKCHHUE «TPAAUECHT KOHLICHTpALUH?

2. UYro HazpBaroT TokoM aperida? Toxom muddyzun?

3. B xakux enuHunax u3Mepsercs NpoBOJAUMOCTb BellecTBa?

4. Yem oOBsICHSETCS pa3Iuuue B IPOBOAUMOCTSX IPOBOJHUKOB, TOITYIIPOBOAHUKOB U
JUAJIEKTPUKOB?

5. Kaxkoii monynpoBOAHHUK HAa3bIBAIOT COOCTBEHHBIM? KakoBa ero mpoBoMMOCTh?

6. JlaiiTe cpaBHUTENIBHYIO XapaKTEPUCTUKY TPOBOAUMOCTH XUMHUYECKU YUCTBIX T€PMaHUs U
KPEMHHSI.

7. Kak BiausieT Temneparypa Kpucraiia COOCTBEHHOTO MOJyIPOBOAHHUKA Ha €T0
POBOAUMOCTH?

8. Uto Ha3bIBaIOT NPOLIECCOM PEKOMOMHALIUU?

9. Yro HaswiBatoT foHOpaMu? Aknentopamu? Kakosa ux poins ? Kak BiusieT BBeZieHHE IPUMECH
B COOCTBEHHBI! MOTYIPOBOJIHUK HA €r0 MPOBOAUMOCTb.

10. YTo Ha3bIBaIOT OCHOBHBIMHM U HEOCHOBHBIMM HOCUTENIMU? [IprMephl TaKOBBIX HOCUTENEH.
11. Kax noHMMaTh BBIpaKEHUE «THUII IPOBOJUMOCTH MOJYIPOBOJIHUKA», B UEM OTIMYHE TUIIOB
POBOJIUMOCTH COOCTBEHHOTO W IPUMECHOTO IOy TPOBOTHHKOB?

12. Kakne HOCHUTENM SBIISIOTCS OCHOBHBIMU IIPY BBEJICHUH JIOHOPHOW WJIM aKLIEITOPHOMN
npumeceit? [Touemy?

13. B ueM oTimuMe MEXaHU3MOB BJIMSHUS TEMIIEPATYPHI HA IPOBOJUMOCTD MOJYTIPOBOIHUKOB
U METaJIJIOB?

14. Uto Ha3BIBAIOT pP-N-MEPEX0A0M, Kak OH 0Opaszyercs?

15. Yrto Ha3bIBaIOT pAaBHOBECHBIM COCTOSTHUEM p-n-Tiepexoa

16. Yrto 03HAUAIOT BBIPAKEHUSI CIIPSMOE CMEILCHHUE TIepex0/1a», «00paTHOE CMEIleHUe
nepexosia»? UeMm oTIMYAIOTCS apaMeTphl epexoia Mpu YKa3aHHbIX CMEIEHUSIX ?

17. Yro o3HauaeT BhIpaXkeHUe «Ipoboi p-n-nepexonar»? [1o kakuM npu3HaKaM CyIsT O
HACTYyTUICHHH TTPp0o00si? OU3ndYecKuii MEXaHU3M MPOOOS U er0 Pa3HOBUIHOCTH.

18. HasznaueHue, ycinoBHOE 0003HaUCHHE, KOHCTPYKIUS, PU3NUeCcKuil mpuHIMM AeicTBus, BAX,
rapameTpsl 1 MAapKUPOBKH BBIIIPSIMUTEIIBHBIX TUO/I0B.

19. HasznaueHue, ycinoBHOE 0003HaYCHHE, KOHCTPYKIUS, PU3NUEeCKuil mpuHIMM AeicTBus, BAX,
napaMeTpbl U MAPKUPOBKU CTAOMIIUTPOHOB.

20. HasznaueHue, yCI0BHOE 0003HaUCHHUE, KOHCTPYKIUS, PU3NUeCcKuil mpuHIMM AeicTBus, BAX,
napameTpsl 1 MApKUPOBKH THOJ0B

21. Ha3naueHue, yCIOBHOE 0003HaUCHHE, KOHCTPYKIUS, PU3NUecKuil mpuHIuM AeicTBus, BAX,
napameTpsl 1 MapKUpOBKH 1roAoB IloTTku

22. Ha3znaueHue, yCIOBHOE 0003HaYCHHUE, KOHCTPYKIUS, PU3nUecKuil mpuHIuM AeicTBus, BAX,
napaMeTpbl 1 MAPKUPOBKU OUIIONISIPHBIX TPAH3UCTOPOB.

23. HasznaueHue, yCIOBHOE 0003HaUCHHE, KOHCTPYKIUS, PU3NUecKuil mpuHIuM AeicTBus, BAX,
napameTpsl 1 MApKUPOBKH ITOJIEBBIX TPAH3UCTOPOB C YIIPABJISAIOIINM P-N IEPEXOI0M.

24. Ha3znaueHue, yCIOBHOE 0003HaUCHHE, KOHCTPYKIUS, PU3ndecKuil mpuHIun aectus, BAX,
napameTpsl 1 MAapKUPOBKH IIOJIEBBIX TPAH3UCTOPOB C U30JUPOBAHHBIM 3aTBOPOM U
WHAYLUPOBAHHBIM KaHAJIOM.

25. Haznauenue, ycaoBHOE 0003HaYCHHUE, KOHCTPYKIHS, GU3NUECKUi MpuHLIUT aeiictBus, BAX,
napaMeTpsl U MapKUPOBKH JUHUCTOPOB.

26. Haznauenue, ycioBHOE 0003HaYCHHUE, KOHCTPYKIHS, GU3NUECKUi MpuHIUT aeiictBus, BAX,
IapaMeTpsl 1 MapKUPOBKH OJHO- U JIBYXOIEPALlMOHHBIX TPHHUCTOPOB.



27. Ha3naueHue, yCI0BHOE 0003HaUEHHUE, KOHCTPYKLUS, PU3nUecKuil mpuHuun aecteus, BAX,
napaMeTpbl U MApKUPOBKU CUMUCTOPOB.

28. OnHO- ¥ IBYXITONYTIEPHOAHAS (MOCTOBAS) CXEMBI BHINIPSMIICHHSI IEPEMEHHOTO OAHO(DA3HOTO
HaNpsKEHUs.

29. JluHaMUYeCKHi pexXHuM paboThl OUIOIIPHOTO TpaH3uctopa B cxeme ¢ O3. HeobxoaumocTs
IpeBapUTENLHOIO CMELEHHUS SMUTTEPHOTO MEpexo/ia MpH YCUIICHUN Pa3HOMOISPHOIO CUTHAlIa
Y CIIOCOOBI €T0 (CMEIIECHHS) OpTaHU3aIUH.

30. JIuHaMUYECKUKH pexUM paboThl ITOJIEBOTO TPAH3UCTOPA € YIIPABIISAIOLUIMM MEPEXOO0M B
cxeme OU. PexxrM aBTOMaTHUECKOIO CMEIIEHUS.

Paznen «BakyymHas u razopaspsigas 3J€KTPOHUKAY:

1. TlpuBemuTe mpuUMeEpHl BAKyyMHBIX JICKTPOHHBIX MPUOOPOB, KAKOBO UX HA3HAYCHUE H
yCIIOBHOE 0003HaueHue?

2. Kak 3aBucut ko3()(UIUESHT BTOPUIHON IMHCCHU OT SHEPTUU MIEPBUIHBIX JICKTPOHOB?

3. Tlepeuncnute BUIBI pa3psAoB B ra3e U YKaKUTE Ha 00JACTH MX MPUMEHEHUS WU YCIOBHS

CYILIECTBOBAHMSI.

4. Hasznauenue, KOHCTPYKILMS, NpUHIMN IercTBUs, BAX 1 napameTpsl TpEX3IEKTPOAHON

BaKyyMHOM JIaMITbI C KaTOZOM IPSIMOIO HakKaja.

5. C kako# 1enplo CO37aeTCs pa3psHKEHUE BHYTPH KOPITYCOB BaKyyMHBIX pruOopoB? Uto

MPOU3OMAET MPH HAPYIICHUH BaKyyMa y prOOpa ¢ OKCUIHBIM KaTo0M?

6. Uro Ha3bIBAIOT pabOTOM BBIXOJA, B YEM €€ U3MEPSIOT, KAKOBA METOAMKA €€ OMpe/IeICHUS U

KaKkoBa (IpUMEpHO) €€ BeIMYMHA ISl pa3JIUYHbIX BELIECTB?

7. Kaxum 006pa3zoM MOXKHO yIPaBIsATh MOTMEPEUHBIM pa3MEPOM dJIEKTPOHHOTO MOTOKA?

[IpuBenure nmpumep peaau3aimi.

8. ®dusuyeckasi CyuHOCTb aBTOJIEKTPOHHON YMUCCHUH, IPUMEPHI MPUMEHEHHUS.

9. B xakux npuOopax HaOJIIOAaeTCs SIBICHIE BTOPHYHON SMUCCUH, B KAKUX U3 HUX OHA

MpeJICTaBIsIeT COO0M jKeaeMoe SIBJICHUE, a B KAKMX — HEXeJlaTeIbHOE.

10. u3myeckas CyIHOCTb B3pBIBHON 3MHCCHHU.

11. KoHCTpyKIMS 1 MEXaHU3M CBEUYEHHUS IIA3MEHHBIX SKPAHOB.

12. M300pa3uth rpaduk 3aBUCHMOCTH aHOJHOT'O TOKA BAKyYYMHOTO JIMO/a C TEPMOKATOIOM

IPSIMOTO HakKajla OT TEMIIEPATy Pl KATOJA B AUANA30HE OT HYJIS 10 HOMUHAIBHOTO 3HAYEHUS €ro

TEMIIEPATYPHI (B OTHOCUTENBHBIX €IUHUIIAX).

13. ®usnueckas CymHOCTh (OTOIIEKTPOHHON SMHUCCHH.

14. KoHcTpyKIus, YCIOBHOE 0003HAUCHUE W MPUHITHIT JEHCTBUS IHUPPOBBIX Ta30pa3psIHBIX

WHJUKATOPOB.

15. ®dusnueckas CymHOCTb BTOPUYHOMN 3JIEKTPOHHOM SMUCCUU?

16. Mexanu3m cBeUEHHMS Ta3a Npu «Tieromem paspsaae»? [Ipu kakux yciioBUsIX OH BO3HUKAET?

17. Yro Ha3bIBAIOT «KpacHOW rpaHuuei» GoToddexTa, Kak OHa HAXOIUTCS?

18. Ha3zoBuTe CylIecTBYIOIIME B HACTOAIIEE BPEMS TUIIbI TEPMOKATOOB U JAUTE UM

CPaBHUTEJIBHYIO XapaKTEPUCTHKY .

19. B 4éM cOCTOUT MPUHUMIHUAIBLHOE OTJIMYME CAMOCTOSATEIBHOTO Ta30BOr0 pa3psaa OT

HECaMOCTOSITEIbHOTO?

20. Yro Ha3pBarOT a3oBoi (HOKYCHUPOBKOH, KakK €€ MOTydaroT U ¢ KAaKOH IEJTbI0 UCTIOJIB3YIOT?

2]1. dusmnueckas CyIHOCTh KaTOJOJIOMHUHECLEHIINH, €€ IPUMEHEHUE.

22. Ha3HaueHue, KOHCTPYKIMS U MPUHIUIT JeHCTBUS cuéTuunka I eitrepa.

23. W3meHUTCS MM HANPSDKEHUS 3alIMpaHusl y BaKyyMHOTO TPUOJa, U MOYEMY, P YMEHBbIIICHUN

pacCTOSIHUA MEXAY KaTOAOM M CETKOM?

24. Tlpupoaa TeMHOBOTO TOKa (POTOIIEMEHTA U METOIMKA ero u3MepeHus. Kak BiIuseT BeTudnHa

TEMHOBOT'O TOKa Ha pa3peliaollyio CIOCOOHOCTh poTodIeMeHTa?

25. YpaBHenue Puuapacona-/[pmmana.

26. UTo Ha3BIBAIOT «3JIEKTPOHHOW JIMH30M», IJI€ OHA IPUMEHSETCS U JI 4ero?

27. KOHCTpyKLHUS U MEXAaHU3M CBEUYEHUS TIa3MEHHBIX 3KPAaHOB?

28. duznyueckuii MEXaHU3M JYTOBOIO pa3psijia U €ro NpuMEHEHHE.



29. Kak BnusieT HanpsHKEHUE OTpaXkaTellsd Ha PeXUM padoThl OTPAKaTEIbHOTIO KIMCTPOHA?
30. Hcnonb3yeMsle B IpuOOpax Miaa3MEHHOM 3IEKTPOHUKH Ta3bl B HOPMAJIBHOM COCTOSIHUN
SBIISIOTCS M30sATopamMu. Kakum 00pa3oM B HUX MOSIBISIOTCS HOCUTENH TOKa?

31. IlpuHiuun OTKIOHEHHUS JTy4a OT ocu npoxekropa DJIT nocpeacTBOM MarHUTHOTO MOJIA.
32. Urto Ha3bIBaIOT «3JIEKTPOHHBIM IIPOKEKTOPOM», KAKOBA €r0 KOHCTPYKIUS, HA3HAUECHHE
3JIEMEHTOB M 00J1aCTh MPUMEHEHHUs?

33. CpaBHHTEIBHAS XapaKTEPUCTUKA BAKYYMHOTO U Ta30HAIIOJIHEHHOTO ()OTOJIEMEHTOB.

34. ®usnueckuii MEXaHU3M UCKPOBOTO pa3psa.

35. SBnsetcs nu U3IydeHHE KaTOAOIIOMUHECIIEHTHOIO MHAUKATOPpa KOTEPEHTHBIM U IToYeMy?

Paznen «KBaHTOBast M oNTUYECKAS JIIEKTPOHUKAY:

1. BnusiHME KOPIYCKYJISPHO- BOJHOBOI'O Ayaln3Ma Ha CIIOCOOBI OMMCAHUS AIEKTPOMArHuTHOTO
U3ITy4YEHUs ONITUYECKOTO TUana3oHa.

2.  KoHCTpYKIUS ¥ MPUHITAI JEHCTBUS (OTOTUPUCTOPOB. OCHOBHBIC XapaKTEPUCTUKU U

napaMmeTpbl

3. Dmueprernyeckue U HOTOMETPHUUECKUE XaPAKTEPUCTHKH N3ITYUCHHS ONITHUECKOTO AHAIa30Ha.

4. CpaBHuUTENIbHAs XapaKTEPUCTHKA CBETOAMO0OB U MHKEKIIMOHHBIX Ja3€POB KaK HCTOYHHUKOB

U3ITy4eHUs

5. TloHsTHe MHBEPCHOM HACEIICHHOCTH B CBETE CTATUCTHKHU bosbiiMana. MexaHu3M 1 criocoObl

CO3/1aHUS NHBEPCHON HACEJIEHHOCTH.

6. HasnaueHue, yciioBHOE 0003HaUCHHUE, KOHCTPYKIIUS, TApaMETPhl U IPUHITUT ICHCTBUS

¢doropesuctopos. [Ipumenenue GpoTope3ncTopos.

7. TlormomeHne ONTHYECKOTO U3IIyYeHHS BellecTBOM. 3akoH byrepa-Jlambepra.

8. ObocHOBaHME HEOOXOIUMOCTH HCIIOIB30BaHHS CBETOBBIX IIYUYKOB JUIA Epeaay

nHpopManuu.

9. ®usnyeckue MPUHIHUIBI PYHKIIMOHUPOBAHUS BOJIOKOHHBIX CBETOBOJIOB.

10. TTonsTHe HaKauyKH, 0OOCHOBAHHE €€ HEOOXOIUMOCTH M CTIOCOOBI OCYIIIECTBIICHHUS.

11. OcHOBHBIE XapaKTEPUCTUKHU U TapaMmeTpsl hoTope3ncTopoB. CrocoOBI 3aIUTHI OT UX OTKA3a.

12. CrioHTaHHOE W BBIHYKJACHHOE U3JIyYEHHUs. Y IUPEHUE CIIEKTPAIbHBIX JIUHUH, CBA3aHHOE CO

CIIOHTaHHBIMU nepexoaaMu. [IpuMepsl CIIOHTAHHOTO U3ITY4YEeHHUS.

13. Hasnauenwue, ycioBHOE 0003HAUCHHE, MPUHITUIT JCHCTBUS, KOHCTPYKIIUS U TAPAMETPBI

doroaronos ¢ p-n-nepexoaom. [Ipumenenne GoToaNOI0B.

14. TlonsiTHe aKTUBHOM CpeIbl Tazepa, TpeOOBaHUs, IPEABIBISIEMbIC K aKTHBHBIM CPElaM, THUITBI

AKTUBHBIX CpEJI.

15. Ha3znauenwue, ycioBHOE 0003HAUYCHHE, KOHCTPYKIIMS, PUHITUTI JICHCTBUS U TAPAMETPBI

CBETOIMO0/10B. I [pruMeHenne cBeTOaM010B.

16. CpaBHHTENIbHAs XapaKTepUCTHUKA (POTOPE3UCTOPOB, OCHOBAHHBIX Ha SBJICHUSIX COOCTBEHHOM

U IPUMECHOM nTpoBoguMoOcTei. OCOOEHHOCTH SKCILTyaTalu (POTOPE3UCTOPOB C MPUMECHBIM

TUIIOM MTPOBOJUMOCTH.

17. CpoiicTBa na3epHbIX My4KoB. [lapameTpbl 1a3epHOTO U3ITy4EHUsI.

18. Pacmudpyiite moHATHE «OTHOMOAOBBIN J1a3ep. SABISETCS M TAKOBBIM MHKCKIIMOHHBIN

7azep ¥ nouemy? 3aueM BOOOIIE HYKEH OJTHOMOJIOBBIN pexxumM? SIBIsieTcs I 0JTHOMOIOBOE

U3Ty4YeHUE KOTEPEHTHBIM, U KaKUMH CBOMCTBaMU 001a/1a€T KOT€PEeHTHOE U3TydeHHne?

19. Haznauenue, ycnoBHOE 0003HaUE€HUE, TPUHIHIT JCHCTBUS, KOHCTPYKIHS U TapaMeTphl

dboTomMoa0B ¢ p-i-n cTpykTypoi. CpaBHEHHE ¢ (HOTOAMOTAMU P-N CTPYKTYPHI.

20. JlaBunHBIE (HOTOAMOMABI: 00JACTh NPUMEHEHHUS, CPAaBHUTEIbHAS XapaKTepUCTHKA (C p-n |

p-i-n poroaroamMu), 0COOEHHOCTH IKCIUTYaTaIIUH.

21. AMIINTYHO-UMITYJIbCHAsE MOAYJISILIMS CBETOBOTO Iy4Ka MHKEKIIMOHHBIX J1azepoB. CxeMHas

peanuzaius ycTpoicTBa MOIYJISTOpA.

22. Ha3naueHue, yCIOBHOE 0003HAUYCHUE, KOHCTPYKITHUS, IPUHITUI JEHCTBUS, XapaKTEPUCTUKH U

napameTpbl OUTIOJIIPHBIX (POTOTPAH3UCTOPOB.

23. Ob6ocHOBaHME HEOOXOTUMOCTH UCTIONB30BAHUS CBETOBBIX ITYYKOB JIJIS IEpeaaun

uHpopManmu. Ouznueckre NPUHLIUIBI QYHKIIMOHUPOBAHUS BOJIOKOHHBIX CBETOBO/IOB.



24. Ha3znaueHue, yCIIOBHOE 00O3HAUYEHUE, TPUHIUN IEHCTBUS, KOHCTPYKIIUS U TApaMeTPhI
(OTOIMHUCTOPOB..

25. KoHCTpYKIMH OJTHOMOJIOBBIX 1 MHOTOMO/IOBBIX BOJTHOBO/IOB, OCOOCHHOCTH TIPUMEHEHHUSI.
26. YeM oOBsICHSETCS TO 0OCTOSTENBCTBO, YTO NP paboTe (HOTOANOAA B AUOIHOM PEKUME
(OTOTOK MPAKTUUECKN HE U3MEHSETCS B IIMPOKOM JIMANa30HE COMPOTHBIICHUH HATPY3KH (CM.
pe3yJbTaThl 1a00paTOPHOM pabOThI), 1 HAUMHAET YMEHbIIATHCS TOJIBKO MPU JOCTHKEHHUHU €10
OTIpeNIeICHHOTO 3HAaYeHUs. B TO ke Bpems mpu paboTe B rabBAHHYECKOM PEKUME POCT
COIIPOTHBIICHUS HArPy3KHU BBI3BIBAET 3aKOHOMEPHOE YMEHbIIIEHHE (POTOTOKA.

27. Kaxumu pakTopamu 0OBSICHAETCS HHEPIIMOHHOCTH oTOpe3nucTopa?

28. HaznaueHue, yclioBHOE 0003HAaUE€HUE, KOHCTPYKIMS U IPUHIIUIT AEUCTBUS MOJIEBBIX
¢doroTpan3ucTopoB. OCHOBHbBIE XapaKTEPUCTUKU U TapaMeTpbl (POTOTPAH3UCTOPOB.

29. ®usznyeckas CyLUIHOCTb 3aTyXaHUs U UCKQKEHUS CUTHaJIa, IePeJaBaeMoro 10 ONTHYECKOMY
kabemo. [TapameTpsl onTHUECKUX Kabelel, XapaKTepu3yIOMNX YKa3aHHBIC SIBICHUSI.

30. HM3BecTHO, YTO B IPUBO/I€ KOMIIAKT-IUCKA CIOIb3YETCSI HCTOYHUK ONITUYECKOT0 U3ITyYEeHHUS.
MoskeT 11 uM ObITh MUKPOMUHUATIOPHAS JJaMIla HakanuBaHust uian ceeroauno? Ilouemy? Kakoit
U3 IapaMeTPOB U3IYUYEHHUs OINpeIeNIeT TUIl ero UCTOYHHUKA?

31. Kakwue nporecchsl MPOUCXOIAT B KpUCTaJule (OTOIMOJIA C P-N MEPEXOIOM B PEKHME
XO0JIOCTOTO X0/1a IIPU 00JTyuYeHHH CBETOM?

32. KoHcTpyKIMs ¥ MPUHLMIT JEHCTBUS TBEPAOTENbHBIX (PYOMHOBBIX) Ja3€pOB.

33. Ontponsl. HazHaueHne oNTpOHOB, HUX Pa3HOBUAHOCTU M CpPaBHMUTENIbHAs XapaKTEPUCTHKA.
YciioBHOE 0003HAYECHUE U TTapaMEeTPhl THPUCTOPHBIX ONTPOHOB.

34. Kakue MexaHU3MbI IOTJIONIEHHSI CBETAa UCIIOJb3YIOTCA B (hoTopesucTopax? Jlaiite um
CPaBHUTEIIFHYIO XapaKTEPUCTHKY.

35. Ilapametpsl (hOTOPE3UCTOPOB C YKA3aHUEM MX Pa3MEPHOCTU U METOJIUKHU OIPEICIICHUS.

36. B ueMm otnuume mapameTpoB OTOPE3UCTOPOB, H3TOTOBJIICHHBIX U3 COOCTBEHHOTO H
HIPUMECHOT'O MOIYIPOBOJHUKOB?

37. KakoBa npuurHa BBICOKOH HHEPIIMOHHOCTH (HOTOPE3UCTOPOB?

38. B kakom ciyuyae ¢hOoTOpE3nCTOPHI HEOOXOIUMO OXJTaKIaTh?

39. Kak onpenenuTs 4yBCTBUTEIHHOCTH (poTOpe3ucTopa’?

40. M3obpasuTte cxeMy BKIIOUYCHHs (POTOpPE3UCTOpa Kak PoTonmpruéMHUKA.

41. Yem kpuctamt ¢oToauoa OTINYAeTCs OT KpucTaiuia ¢poropesuctopa?

42. Kaxkue nporiecchl MPOUCXOIAT B KpucTauie poroanoa mpu o0myueHun?

43. UYro Ha3bIBAIOT «KPACHOH rpaHulleil BHyTpeHHETro (poTod(dexTay, Kak e€ onpeaensoT?

44. KakoB MexaHu3M Bo3HUKHOBeHUS (oToDC?

45. Kaxoii pexum pabotsl poToaroaa odnagaet 60IbIICH YyBCTBUTENBHOCTBIO U ITOYEMYy?

46. Kaxk Brnuser pexum paboTsl poToaroa Ha ero OsIcTpoaeiicTBIE?

47. TlapameTpsl pOTOIMOA C YKa3aHUEM UX Pa3MEPHOCTH U METOJIUKHU OTIPEICIICHUSI.

48. paBHHTENBHAs XapakTepucTuka goropesucropa u poroarona. Yem oOBICHIETCS pa3Indne
UX [apameTpoB?

49. Kaxkoit u3 poronprueMHUKOB MOXET paboTaTh 0€3 UCTOYHHUKA MTUTAHUS U TToUueMy?

50. Cxewmsbl ycuiieHUs cUTHajIa (POTONPHUEMHHKOB.

51. Ilo xakum npuyuHaM HOTOTPUEMHUKN MOTYT BBIUTH U3 CTPOs?

52. BuemHuit B (POTONPUEMHUKOB MOXET OBITh COBEPLICHHO 0MHAKOB. Kak ¢ moMorsio
MYJIbTHUMETPA ONPENEIUTh BU (OTONPUEMHHKA U ONIPEIEIUTh — i€ KaKoH BbIBOJ (hoToan01a?
53. KakoBo npakTH4ecKoe NCI0JIb30BaHNE OJJHOPOIHBIX IPUMECHBIX OJYIPOBOIHUKOB?

54. Ecau goTope3ucTop UMeeT B KauecTBe (POTOUYBCTBUTEIBHOIO 2JIEMEHTA IIEHKY XUMUYECKU
YHCTOTO0 KPEMHHS, TO KAKOBO MUHHMAJIbHOE 3HAUECHHE YHEPIUU KBaHTa CBETA, BBI3BIBAIOIIETO
HW3MEHEHHUE IPOBOIUMOCTH (HOTOpPE3UCTOpa (METOIUKA pacyeTa)?



[Ipunoxenue 2
7. OneHoYHbBIE CPeACTBA VISl NPOBEeHUS MPOMEKYTOYHOM aTTeCTAIMU:

HpOMe)KYTOLIHaﬂ arrecTaluusa UMECT LCJIbIO ONIPCACTINTL CTCTICHD JOCTHXXCHUA 3aIIJITaHUPOBAHHBIX PE3YJILbTATOB O6quHI/I$I 10 JTUCHUIIJINHEC (MOIlyJ'IIO)
3a OINpEeNeNICHHBI TepuoJl 00y4YeHHsT (CEMECTp) M MOKET MPOBOAMTHCS B (OpPME 3ayeTa, 3a4era C OICHKOW, SK3aMEHa, 3alllUThl KypCOBOTO TPOEKTa
(paboThI).

a) Ilnannpyembie pe3y1bTaThl 00y4eHHsSI M OLCHOYHbIE CPeACTBA VISl NPOBeCHHUS MPOMEKYTOYHOMH ATTeCTAllUM:

Konx nnaukaropa
I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIUHN OHGHO‘IHBIC CpcacTBa

[TK-1 Criocoben pa3pabaTbhiBaTh CTPYKTYpHBIEC U (DYHKIIMOHAIBHBIE CXEMBI AJIEKTPOHHBIX CUCTEM M KOMILIEKCOB, IPUHIUITHAIBHBIX CXEM YCTPOUCTB C
UCTIOJIb30BAHUEM CPEJICTB KOMITBIOTEPHOTO MPOSKTUPOBAHUS, TIPOBEICHHUEM MTPOCKTHBIX PACYETOB M TEXHUKO-3KOHOMUYECKUM 00OCHOBAHUEM
IIPUHUMAEMBIX PELICHUN

ITK-1.1 PazpabatbiBaeT DCKHU3HBIN IIPOEKT, | Bommpocs! 1JId MOATOTOBKY K 3K3AMEHY.

BKJIIOYAIOIIUI: BEIOOP CTPYKTYPHOU CXEMBI
1. Hapucyiite kauectBeHHO BUJ BAX KpeMHHEBOrO BBIIPSIMUTEIBHOTO TUO/A.

Cuwnras mpubOp MAIIOMOIIHBIM, YKaKUTE MTPHOIM3UTEIBHBIC 3HAYCHUS TOKOB H
HanpsbkeHui Ha ocsax rpaduka. ITokaxkure Ha BAX y4acTku U3BECTHBIX pEeKMMOB
paboTHI 1 OCHOBHBIE CIIPABOYHEIE MTAPAMETPHI.

3JIEKTPOHHOTO YCTPOMCTBA WJIM CHUCTEMBI
myTeM COTIOCTaBJICHUS Pa3IUYHBIX
BAPUAHTOB M WX OICHKH C TOYKH 3PCHHS

TCXHUYCCKUX u OKOHOMHUYCCKHUX | 2. Hapucyiite kauecTBeHHO BuJ BAX repmMaHueBOro BBIIPSIMUTEIBLHOTO TUO/A.
TpeOoBaHU; paccYMTHIBACT BCE Cuutast mpubOp MaTOMOIIHBIM, YKKUTE MPUOITM3UTENLHBIC 3HAUEHUSI TOKOB U
HEOOXOMMMBIE TIOKA3aTell CTPYKTYPHOM HarnpspKeHuH Ha ocsix rpaduka. [Tokaxkure Ha BAX ydacTku H3BECTHBIX PEKUMOB

paboThI U OCHOBHBIE CITPABOYHBIC TAPAMETPHI.

3. Hapucyiite kauectBeHHO B BAX cTabuinuTpoHa ¢ JJaBUHHBIM mpoboeM. Cunrast
prOOp MATOMOIIHBIM, YKaXUTE MPUOTU3UTETbHBIC 3HAYCHHUS TOKOB H
HarnpspKeHuH Ha ocsix rpaduka. [Tokaxkure Ha BAX ydacTku H3BECTHBIX PEKUMOB

CXEMBI BCIOMOTaTeIbHBIX yCTPOKCTB paboThI U OCHOBHBIE CIIPABOYHBIE MTAPAMETPHI.

4. Hapucyiite xauectBeHHO BuJ BAX cTabunuTpoHa ¢ TyHHENBHBIM MPOOOEM.

CXEMbI JJIEKTPOHHOI'O YCTpPOWCTBAa WU
CUCTEMBbl, B TOM 4YHCII€ TOKa3aTelu
KauecTBa; BBIOMpPAaeT M OOOCHOBBIBAET
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10.

Cuwnras mpudOp MAIIOMOIIHBIM, YKaKUTE MTPUOIM3UTEIBHBIC 3HAYCHUS TOKOB H
HanpsbkeHui Ha ocsax rpaduka. ITokaxkure Ha BAX y4acTku U3BECTHBIX peKMMOB
paboThl 1 OCHOBHBIE CITPABOYHBIE TAPAMETPHI.

Hapucyiite kauectBeHHO BuJl BAX tupucropa. Cuutast mpubop MaJOMOIIHBIM,
YKa)KUTE TPUOIU3UTEIHHBIC 3HAUYSHHUS TOKOB U HAIIPSDKEHHUH Ha OCSX Tpaduka.
[Tokaxxute Ha BAX y4acTKu U3BECTHBIX PEXHMOB paOOThl 1 OCHOBHBIE
CIIPAaBOYHBIE TAPAMETPHI.

Hapucyiite kauectBeHHO BuJ BAX nunucropa. Cuntast npuOop MaJOMOIIHBIM,
YKa)KHUTE PUOIU3UTEIbHBIC 3HAUYSHHUS TOKOB U HAIIPSDKEHHUH Ha OCSX Tpaduka.
[Tokaxxute Ha BAX y4acTKu U3BECTHBIX PEXHMOB paOOThl 1 OCHOBHBIE
CIIPABOYHBIE TAPAMETPHI.

Hapucyiite kauectBeHHO BuJI BAX cumucropa. Cunuras npudbop MaJlOMOIIHBIM,
YKa)KUTE PUOIM3UTEIHHBIC 3HAUYSHHUS TOKOB U HAIIPSDKEHUH Ha OCSX Tpaduka.
[Toxaxxute Ha BAX y4acTKu U3BECTHBIX PEXHMOB paOOThl 1 OCHOBHBIE
CIIPaBOYHBIE TAPAMETPHI.

Hapucyiite kauecTBeHHO BUJ ceMelicTB BAX OMIOIAPHOTO TPaH3UCTOPA B CXEME
BKJIIOYEHHUS ¢ 0011eit 6a3oii. Cunras mpubOp MaJIOMOIIHBIM, YKaKUTE
NpUOJIN3UTENbHBIE 3HAYEHUS TOKOB M HAaIpsHKeHUH Ha ocsix rpadukos. [Tokaxure
Ha BAX 001acTu U3BECTHBIX PEKHMOB paOOTHl 1 OCHOBHBIE CIIPAaBOYHBIC
apaMeTpBl.

Hapucyiite kauecTBeHHO BHJI ceMelcTB BAX OumonspHoro TpaH3ucTopa B cxeme
BKJIIOYEHHUS C 001UM SMUTTEepoM. CunTasi mpruOOp MaJIOMOIIHBIM, YKaXHUTE
NpUOJIN3UTENbHBIC 3HAYEHUSI TOKOB M HANPsDKEHUH Ha ocsix rpadukos. [Tokaxure
Ha BAX o0nacTi 3BECTHBIX PEKUMOB paOOTHl 1 OCHOBHBIC CITPABOYHBIC
apaMeTpBhl.

Hapucyiite kauectBeHHO BUj cemelicTB BAX moneBoro Tpan3ucropa ¢
YIPABJISIIOIIUM P-N-3aTBOPOM B CXEME BKIIFOUCHHS € 00IUM HcToKOM. CunTast
IpUOOP MaJIOMOIIHBIM, YKQXKUTE NPUOIU3UTEIbHBIC 3HAUCHHUS TOKOB U
HanpspkeHui Ha ocax rpadukos. [Tokaxure Ha BAX 00macTi U3BECTHBIX
PEKUMOB pabOThI U OCHOBHBIE CITPABOYHBIE NTAPAMETPBI.
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Hapucyiite kauectBenHo Buj cemeiictB BAX nonesoro M/III Tpan3ucropa co
BCTPOCHHBIM KaHAJIOM B CXeMe BKIIOUEHHS ¢ 001uM UCTOKOM. CunTtasi mpudop
MaJIOMOIIIHBIM, YKQXUTE MPUOIU3UTEIbHBIC 3HAYCHUSI TOKOB U HANIPsDKCHUHN Ha
ocsx rpadukoB. [Tokaxxure Ha BAX 061acTu H3BECTHBIX PEKUMOB pabOTHI U
OCHOBHBIE CITPAaBOYHBIC TTAPAMETPHI.

Hapucyiite kauectBenHo Buj cemeiicts BAX nonesoro M/III Tpan3ucropa c
WHAYIUPOBAHHBIM KaHAJIOM B CX€ME BKIIFOUCHHS ¢ 00IUM UCTOKOM. Cunras
prOOp MaTOMOIIHBIM, YKaXUTE MPUOTU3UTEIbHBIC 3HAUCHUS TOKOB U
HanpspKeHUH Ha ocsix rpadukos. [Tokaxute Ha BAX 001acTi H3BECTHBIX
PEXUMOB PabOTHI M OCHOBHBIE CIIPABOYHBIE TTAPAMETPHI.

[TpuBenuTe ycmoBHOE Tpadudeckoe 0003HAYCHUE BBHITPSIMUTEILHOTO TN0/IA B
cootBercTBUM ¢ ['OCT, mognummTe HamMEHOBAaHUE BBIBOJOB, YKAXKHUTE
MOJISIPHOCTH BKJTFOUCHUS U JICHCTBUTEIHHBIC HANPABIICHUS TOKOB U HAIIPSKEHUH B
OTKPBITOM COCTOSIHUH.

[TpuBenute ycinoBHOE rpadudeckoe 0003HAYCHNE CTAOMIINTPOHA B COOTBETCTBHH C
I'OCT, noanumrte HAMMEHOBAHKUE BBIBOJOB, YKAXKHUTE MOJSIPHOCTh BKIIOUEHHUS U
JCHCTBUTENHHBIC HAMTPABIICHUS TOKOB U HATIPSDKEHUH B PEIKUME CTAOMITH3AITHIH.
[IpuBenuTe ycinoBHOE rpadudeckoe 0003HaYEHUE CTAOKCTOPA B COOTBETCTBUU C
I'OCT, noanummmnTe HAMMEHOBAHKE BBIBOIOB U YKAKUTE MOJISIPHOCTH BKJIIOYEHUS B
pexXUMe CTAOMITH3AIUH.

[TpuBenute ycnoBHOe rpaduyeckoe 0003HaUYECHUE TUPUCTOPA C YIIPABICHUEM T10
katoay B coorBeTcTBHM ¢ 'OCT, noanuiinTe HamMEHOBaHUE BBIBOJIOB, YKAKUTE
MOJISIPHOCTD BKJIFOUEHUS U ICUCTBUTEBHBIC HANPABIICHUS TOKOB U HAIIPSKEHUH B
OTKPBITOM COCTOSIHHUH.

[TpuBenute ycnoBHOe rpaduyeckoe 0003HaAYECHUE TUPUCTOPA C YIIPABICHUEM 10
anony B coorBercTBuU ¢ [(OCT, noanuinTe HAMMEHOBAHUE BBIBOJIOB, YKAKUTE
MOJISIPHOCTD BKJIFOUEHUS U ICCTBUTEbHBIC HANPABIICHUS TOKOB U HAIIPSKEHUHN B
OTKPBITOM COCTOSIHUH.

[TpuBeauTe criocod BKIIOYCHUS OUTOISPHOTO TPAH3UCTOPA P N P TUIA B CXEMY
YCHIIUTEIS ¢ 001Iel 0a30M, YKaKUTE TMOJIIPHOCTH M ICUCTBUTEIIHHBIC
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HaIPaBJICHUS! TOKOB U HANPSKEHUH B aKTUBHOM pPEXHUME. Y CIIOBHOE rpaduyueckoe
0003HaYeHHE TPAH3UCTOPa AOJKHO cooTBeTcTBOBaTH 'OCT.

[TpuBenuTe CIOCO0 BKIFOUEHUS OUTIOISIPHOTO TPAH3UCTOPA N P N THIIA B CXEMY
ycuauTens ¢ o0riel 6a30l, yKaXuTe MOJIIPHOCTH U AeHCTBUTEIbHbIE
HaIPaBJICHUS TOKOB U HANPSKEHUHN B aKTUBHOM pEXHUME. Y CIIOBHOE Ipaduyueckoe
0003HaYeHHE TPAH3UCTOPa AOJKHO cooTBeTcTBOBaTh 'OCT.

[TpuBeauTte criocod BKIIOUEHHUS [TOJIEBOTO TPAH3UCTOPA C YIIPABIISIIOIIUM P N
3aTBOPOM U KaHAJIOM N TUIA B CXEMY YCHJIUTENS ¢ OOIIMM UCTOKOM, YKaKUTe
MOJIIPHOCTH M JIEHCTBUTENbHBIE HATIPABJICHHSI TOKOB M HANIPSKEHUH B aKTUBHOM
pexxume. YciioBHOe rpadguueckoe 0003HaYCHUE TPAH3UCTOPA JOIKHO
cootBeTcTBOBaTh ['OCT.

[TpuBeauTe crioco0 BKIIOUEHUS MOJIEBOTO TPAH3UCTOPA C YIPABJISIOLIUM P N
3aTBOPOM M KaHAJIOM p THIA B CXEMY YCHIIUTENS C OOLIUM UCTOKOM, YKAKUTE
MOJIIPHOCTH M IEHCTBUTENIBHBIE HANIPABJICHHS TOKOB M HANIPSDKECHUHM B aKTUBHOM
pexxume. Y ciioBHOE rpaduyueckoe 0003HaYCHHE TPAH3UCTOPA JOIKHO
coorBercTBOBaTh [OCT.

[TpuBenure crocoO BriIroueHus nosnesoro M/III Tpansucropa co BCTpOSHHBIM
KaHaJIOM N TUIIA B CXEMY YCWJINTEIIS C OOLIUM UCTOKOM, YKAXKUTE MOJIIPHOCTH U
JeWCTBUTENbHBIC HAIIPABICHHS TOKOB U HANIPSDKEHUH B pesKuMe 00eTHEHUSI.
YcnoBHoe rpaduyeckoe 0003HaUEHNE TPAH3UCTOPA AOJKHO COOTBETCTBOBATH
I'OCT.

[IpuBenute crioco6 BriroueHUs nosieBoro M/II1 Tpan3ucTropa co BCTpOCHHBIM
KaHaJIOM P TUIIA B CXeMY YCHJIUTEIISI C OOLIUM UCTOKOM, YKAXKUTE MOJIIPHOCTH U
JeWCTBUTENbHBIC HAIIPABICHHS TOKOB U HANPSDKEHUH B pesKuMe 00€HEHN .
YcnoBHoe rpaduyeckoe 0003HaUeHNE TPAH3UCTOPA JOJDKHO COOTBETCTBOBATH
I'OCT.

[TpuBenure criocoO BriIroueHus nonesoro M/III Tpansucropa co BCTpOSHHBIM
KaHaJIOM N TUIIA B CXEMY YCHJINTEIIS C OOLIUM UCTOKOM, YKaXKHUTE MOJIIPHOCTH U
JeCTBUTENbHBIC HAIIPABIICHHS TOKOB U HANIPSDKEHUH B pesKuMe 000TaIleHusl.
YcnoBHoe rpaduyeckoe 0003HaYeHHUE TPAH3UCTOPA JOJKHO COOTBETCTBOBATh
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I'OCT.

ITpuBenure cnocob BkiIroueHus nosesoro M/III TpaH3ucropa co BCTpOSHHBIM
KAaHaJIOM P TUIA B CXEMY YCHUJIUTENS C OOIIUM UCTOKOM, YKAXKUTE MOJIIPHOCTH U
JeWCTBUTENbHBIC HAITPABICHHS TOKOB U HANIPSDKEHUH B peskuMe 00oralieHusl.
VYcnoBHoe rpadudeckoe 0003HauUCHUE TPAH3UCTOPA TOJDKHO COOTBETCTBOBATh
I'OCT.

ITpuseaure cnoco® BkIroueHUs nosuesoro M/II1 rpan3ucropa ¢ MHAYLHPOBAHHBIM
KaHaJIOM N TUIIA B CXEMY YCHJIUTEJIS C OOLIUM HCTOKOM, YKaXHUTE MOJSIPHOCTH U
JNEHCTBUTEIIbHBIE HAIIPABJICHNS TOKOB M HANPS)KEHUM B AKTUBHOM PEXUME.
YcnoBHoe rpaduyeckoe 0003HaUeHHE TPAH3UCTOPA JOJKHO COOTBETCTBOBATH
I'OCT.

[TpuBenure cioco6 BritoueHus nonesoro M/III Tpansucropa ¢ MHIyIMPOBaHHBIM
KAaHaJIOM P TUIA B CXEMY YCHUJIUTENS C OOIIMM HCTOKOM, YKAXKUTE MOJIPHOCTH U
JEHCTBUTEIbHBIE HAIIPABIICHUS TOKOB U HAIIPSDKEHUN B aKTUBHOM PEXHUME.

YcnoBHoe rpadudeckoe 0003HauCHUE TPAH3UCTOPA TOHKHO COOTBETCTBOBATH
I'OCT.

IK-1.2

HpOI/IBBO)II/IT TCXHHUKO-3KOHOMHNYCCKOC

00OCHOBAaHHE TMPHUHATOTO pEUICHUS C
pacueTaMu ceOECTOMMOCTH YCTpPOMCTBA H
CTOMMOCTHU €r0 3KCIUTyaTalluH; CPaBHUBAET
C aHajorami IO TEXHMKO-IKOHOMHYECKUM

XapaKTepUCTHKaM

Bormnpocs! 1151 TOATOTOBKH K AK3aMEHYy.

30HHAas TEOPHS, BUJl SHEPIETUUECKOMN IMarpaMMbl U30JMPOBAHHOIO aToMa U
IrpyNIbl aTOMOB. PacCKphITh CBA3b 30HOM TEOPUH CO CIIEKTPOCKOMKUEN MAaTEpHUAIIOB:
ATOMHBIC HHHeﬁanBIC, MOJICKYJISIPHBIC ITOJIOCOBLIC, HCTIPCPBIBHBIC (CHJIOH_IHBIC)
CHEKTPbI U3TYUECHHS U MOTJIOLICHUS.

QHQKTPOHPOBOI[HOCTB TBCPABIX TCJI U €€ CBA3b C SHCPICTUICCKUMU JUarpaMMaMu
JUIS. METAJLJIOB, MOJIYITPOBOAHUKOB U JUAJIEKTPUKOB. [lepeurciuTh OCHOBHBIE
MaTepuaibl, UMEIOIINE IUPOKOE MPUMEHEHHE B SJIEKTPOHUKE.

CobcTBeHHbIe IOy TPoBOIHUKH. [ToKa3aTh mporecc renepanuu HOCUTeNIeH
3apsifia Ha YHEPreTHUECKOH JruarpaMmme, pacKpbITh (JaKTOPhI, OKa3bIBAIOIINE HA HEe
BIMsHKUE. PexoMOMHAIMS U TepMOIMHAMUYECKOE paBHOBecHe. Buibl HocHuTene
3apsaia B COGCTBGHHBIX MOJIYIPpOBOAHUKAX U UX KOHLCHTPAIUU. Ananus
MeXaHHM3Ma MepeABIKEHUS CBOOOIHOTO MOJIOKUTEIBHOIO 3apsia B
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MIOJTYTIPOBOTHUKE HA TUIOCKOCTHOW MOJIENTN KPUCTAIUTHYECKON PEIICTKH.
[TpumecHBIE OTYTTPOBOHUKY N THIA. AHAIH3 (HOPMHUPOBAHHS
MPEUMYIIECTBEHHOW ABIPOYHOM IEKTPOIIPOBOTHOCTH C TPUMEHEHHEM
TUTOCKOCTHOW MOJIENH KPUCTAJUTMUECKON PEIIETKH U SHEPTEeTHYECKOM TarpaMMEI
oJynpoBoiHKKA. OO03HaUEHUs! KOHIIEHTPAIHii: TpUMeceil, OCHOBHBIX U
HEOCHOBHBIX HOCHTEIIEH, COOCTBEHHBIX HOcHTenei. COOTHOLICHUS STHX
KOHIIEHTpaLW.

[TpumecHBIE TOTYTTPOBOJHUKY P THIA. AHAIH3 (HOPMHUPOBAHHS
MPEUMYIIECTBEHHOW ABIPOYHOM IIEKTPOIIPOBOTHOCTH C TPUMEHEHHEM
TUTOCKOCTHOW MOJIENH KPUCTAJUTMUECKON PEIIETKH U SHEPTEeTHYECKOM TarpaMMEI
oJynpoBoiHUKA. OO03HAUEHUS! KOHIIEHTPAIHii: TpUMeCeil, OCHOBHBIX U
HEOCHOBHBIX HOCHTEIEH, COOCTBEHHBIX HOcHTenei. COOTHOLICHUS 3THX
KOHIIEHTpaLWi.

Knaccudukarys HocuTemnei 3apsaa B OMYTIPOBOIHUKAX: TTOIBHKHBIC -
HETIOABIDKHBIC, TIOJIOKUTEIIBHBIC - OTPUIIATEIbHBIC, OCHOBHBIE - HEOCHOBHBIE -
cobctBeHHbIe. O003HaUEHHE KOHIICHTPALIMH KaXKI0TO BHJIa HOCUTEIICH.
['eneparnusi, pekOMOMHALIUS ¥ TEPMOJANHAMHUYECKOE PaBHOBECHE. PacKphITh CBA3b
KOHILICHTPALMN HOCUTEJEH 3apsaa ¢ paboynM AMana3oHOM TEMIIEpaTyp
MOJTYTIPOBOTHUKOBBIX MaTepHAJIOB.

Hpeiidoroe u muddy3noHHOE TBIKEHUE HOCUTENCH 3apsaa B OJyIPOBOIHUKAX.
[Tporecc oOpa3oBaHmst 0OBEMHOTO 3apsaa p n Mepexoia Ipu OTCYTCTBUH
BHEIITHETO 3JIEKTPHYECKOTO TTOJISL.

10. Ananu3 paBHOBECHOT'O COCTOSIHUS P N IEPEXO0/A: PaCHPEIEIIEHUE PAaBHOBECHBIX

KOHIICHTPAIMi HOCHUTENEH 3apsi/ia B CTPYKType Mepexo/ia, MOTCHIIHAIbHAS
auarpaMmma, NoTEeHIMAIbHBIN Oapbep, MMPHUHA 00€AHEHHON 30HbI, CPABHUTEIIbHAS
AJIEKTPONPOBOAHOCTD 00JIACTH 0OBEMHOTO 3apsia U HEUTPaTbHBIX 00JIaCTEH.

11. Ananu3 cocTosiHuSA p n Mepexo/a MNpyu NPSIMOM CMEIEHUU: BIMSHUE HAIPSHKEHUS

BHEIIHET0 UCTOYHMKA Ha BEJIMUMHY MOTEHIMAILHOTO Oaphepa U MUPUHY 00JacTh
00BEMHBIX 3apPsI/IOB, BEIMYMHA MPSMOTO TOKA U COCTOSTHUE MEePeXo/a.

12. AHanu3 COCTOSIHUS P h Iepexo1a Tpu 00paTHOM CMEIEHUH: BIMSTHUE HANIPSHKEHUS
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BHEIITHET0 HCTOYHHMKA Ha BEIMYMHY IMTOTCHIMAIBHOTO Oaphepa M MIHUPUHY 00I1acTH
00BEMHBIX 3apsA/10B, BEJIMYMHA OOPATHOI'O TOKA U COCTOSTHUE Mepexo/a.
NneanuzupoBannas BAX nuopa, TEmaoBoii TOK U TEIUIOBOM nmoTeHnuan. PeanbHas
BAX nuona, XxapakTepHble y4acTKU pEeXKUMOB M COCTOSIHUHM 1MOJA.

EmxocTHBIE CBOHCTBaA p n iepexona. bapeepHas u quddy3noHHAS EMKOCTB,
BOJIbT-(papajiHble XapaKTepUCTUKU. Bapukarsl.

Bunel npoGost p n nepexoaa, o0paTUMOCTb, MEXaHU3MBI, yuacTku BAX
CTaOMIINTPOHOB AJIs Kaxkaoro Tuna npodosi, TKH u cBoiicTBo camopazorpesa.
Juon IIIOTTKM ¥ KOHTAKT METaJUI-IIOJIYIIPOBOIHUK. BeInpsivisironme u
HEBBIPSIMIISAIONINE KOHTAKTHI.

bunonsipHbie TpaH3UCTOPBI: ONpEIeNIEHNE, CBONCTBA, YCIOBHbBIE IrpapuuecKue
o6o03HayeHus. CTpyKTypa U NpUHIMII ASHCTBUS TPAH3UCTOPA BKIFOUEHHOTO 110
cxeMe ¢ o01iei 6a30il, MOTOKU HOCUTENEH 3apsizia, 1eUCTBUTEIbHbIE HAIPABICHUS
TOKOB U HAINPsDKEHUH B aKTUBHOM pexkume. KonnuecTBeHHAs OlleHKa CBOWCTB
YIPaBJICHUS! 1 KOHCTPYKTHBHBIE OCOOCHHOCTH M3TOTOBJICHHUSI OUITOJISIPHBIX
TPAH3UCTOPOB.

Crioco0 BKITIOYEHHS OUIIONIIPHOTO TPAH3UCTOPA IO cXeMe ¢ 00IIei 6a3oii,
HOJISIPHOCTHU M ICHCTBUTEINIbHBIE HANPABJIEHUS! TOKOB U HANPSKEHUH B aKTHBHOM
pexxume. CemeiictBo BAX OunossipHoro Tpansuctopa B cxeme BritoueHus ¢ Ob,
MIPUHITUT YTIPaBJIEHUS U KOADPHUITMEHT Mepeadn, PeKUMbl paO0OThI TPAaH3UCTOPA U
ux obOnactu Ha BAX.

Crioco6 BKITIOUEHHUS OUITOJISIPHOTO TPAH3UCTOPA MO CXEME C OOITUM AIMUTTEPOM,
MOJIIPHOCTHU M IEHCTBUTENIBHBIE HANIPABJICHHSI TOKOB M HANIPSDKEHUM B aKTUBHOM
pexume. CemeiicTBo BAX GumosisipHOTO TpaH3UCTOpa B cXeme BKItoueHus ¢ 00,
MPUHIUI YTIpaBJIeHUs U KO3 PHULIMEHT Nepeaadn, pe>kKUMbI padOThI TPAH3UCTOpA U
ux obOnactu Ha BAX.

IIpocreiimume cxembl ycuauTeabHbIX Kackagos ¢ OO, Ob u OK. Bo3moxHble
KOA(DPHUITUEHTHI YCUIICHUS B OTUX CXEMaX.

[ToneBbie TpaH3UCTOPBI. PacKpbITh UX nBOMHOE Ha3BaHue. CrIoCOOBI H30ISAIUN
3aTBOpA, BU/IbI IOJIEBBIX TPAH3UCTOPOB U MX YCIOBHBIE TpapUUeCcKue
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o6o3HaueHns. CpaBHUTENbHAS XapaKTEPUCTUKA TIOJIEBBIX U OUTIOISIPHBIX
TPaH3UCTOPOB.

[TonieBble TPAaH3UCTOPHI C YIPABISAIOLUIUM P-N-3aTBOPOM. Y CIIOBHBIE I'paduyeckue
0003HaYeHHUs1, BHYTPEHHSS CTPYKTypa U MpUHUUN JeiicTBusa. Croco0 BKIIOUYEHUS
I0JIEBOTO TPAH3UCTOPA IO CXEME C OOIIUM UCTOKOM, MOJSIPHOCTH U
JEMCTBUTEIBHBIE HAIIPABIICHUS TOKOB U HAIIPSDKEHUN B aKTUBHOM PEXHME.
CemeiictBo BAX B cxeme ¢ O, npuHIMN ynpasieHus 1 KodhGumeHT nepenadm,
PEKUMBI PaOOTHI MOJIEBOIO TPAH3UCTOPA U MX obsacTh Ha BAX.

MJII TpaH3uCTOpBI CO BCTPOEHHBIM KaHAJIOM. Y CIIOBHBIE I'paduyecKkue
0003HaYeHHUs1, BHYTPEHHSS CTPYKTypa U MpuHUUN JeiicTBusa. Croco0 BKIIOUYEHUS
MJIT Tpan3ucTopa mo cxeme ¢ OOIIMM UCTOKOM, TOJISIPHOCTH M IEHCTBUTEIIEHBIC
HaIpaBJICHUS TOKOB U HAIPsKEHUM B akTUBHOM pexume. Cemelicteo BAX B
cxeme BimoueHust ¢ OU, mpuHIUN ynpaBieHus: 1 KO3GUIHEHT Iepeiadn,
pexxumbl pabotel M/IIT Tpan3ucropa u ux obiactu Ha BAX.

MJIT TpaH3uCTOpPHI ¢ MHAYIIMPOBAHHBIM KaHAJIOM. Y CIIOBHBIE rpadudecKue
0003HaYeHHUs1, BHYTPEHHSSA CTPYKTypa U NpuHUUN JeicTBud. CriocoO BKIIOYEHUS
MJIII-Tpan3ucropa no cxeme ¢ 0O0IMIKUM UCTOKOM, HOJSIPHOCTH U ACHCTBUTEIbHBIC
HanpaBJI€HUs TOKOB U HANPsSXKEHUH B aKTUBHOM pexkume. CemeiictBo BAX B
cxeme BmoueHus ¢ OU, mpuHun ynpasieHus: 1 K03 UIMEHT nepeiadu,
pexumbl pabotsl MIIT Tpan3ucTopa u ux obmactu Ha BAX.

Tupucrop: onpeneneHne, CBOICTBa, YCIOBHbIE Tpadguueckue 0003HaUYeHUs,
MOJIIPHOCTH U IEHCTBUTENIBHBIE HANIPABICHHS TOKOB M HANIPSDKCHUH B Pa3IMYHBIX
pexxuMax. BHyTpeHHsIs CTpyKTypa TUPUCTOpaA, IBYXTPaH3UCTOpPHAs MOJEINb U
npuHIun aeicTBusa. CemeiictBo BAX, pexxumbl padoThl 1 MX ydacTku Ha BAX.
CrnenuanbHbIe BHJIBI THPUCTOPOB, UX YCIOBHBIE TpaduuecKkue 0003HaUYCHUS,
cBoiicTBa, napaMmetpbl 1 BAX. CpaBHHUTENIbHAS XapaKTEPUCTUKA SJIEKTPOHHBIX
KITIOYEBBIX TPUOOPOB.

OmnpeneneHue 3EKTPOBAKyyMHBIX IPUOOPOB, UX BUABI U IPUMEHEHHUE.
CpoiicTBa rasa u noHsTue Bakyyma. Huskuii, cpeiHUI U BBICOKUN BaKyyM.
Termnon3oIMOHHbBIE CBOKMCTBA BAKYyMa.
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DneKTpOHHAs SMUCCUS U padoTa BbIX0/1a ANEKTPOHA. BUbl 371€KTpOHHOM AMuUCCHH
B AJIEKTPOBAKYYMHBIX MPHOOpax.

DneMeHTBl KOHCTPYKIIUH JIEKTPOHHBIX JIAMIT, MX ()YHKIIMOHAJIBHOE Ha3HAYCHHUE U
0COOCHHOCTH M3TOTOBIICHUS: KaTOIbl, CETKU, KOPITyCa, SJEKTPOIbI, T€TTEPHI.
OnektpoBakyyMHbIe 1106l X Buabsl u YI'O, mOSApHOCTH U 1€HCTBUTEIIbHBIC
HAIpPAaBIIEHUS TOKOB U HANPSHKEHUN B OTKPBITOM cocTostHu. BAX
ANIEKTPOBAKYYMHOTI'O IMO/A, PEKUMBI €ro paboThl U X yuyacTku Ha BAX. 3akon
CTETeHU TPEX BTOPHIX U ypaBHeHUE Puuapacona-/Ipimmana. BnusHue Toka Hakana
karona Ha popmy BAX 1 cpok cirykObl BAKYYMHOTO JHOAA.

[TpuHIMI NEiCTBUS MEKTPOBAKYYMHOTO TUOJIAa M KPUBBIE pacIipeieTICHHs
MOTEHLIMAJIOB B IPOCTPAHCTBE aHOA-KATO NP PA3IMYHbIX HAMPSDKEHUAX Ha
aHofe.

DNeKTpOBaKyyMHbIE TPUO/bI, UX OTIMYNE OT JUOJOB 110 KOHCTPYKIUU U
npuHiuy aevictBusa. YI'O u cioco0 BKIIIOUEHUS TPUOAA MO CXEME C 00IIUM
karoaoM (OK), mosnsspHOCTH U IeHCTBUTENbHBIE HAIPABIEHHS TOKOB U
HanpsHKEHUM B aKkTUBHOM pexkuMe. BAX TpHOJI0B ¢ ceTKaMH CpeTHEN U BBICOKOM
IIPOHUIIAEMOCTH U 3aKOH CTEIIEHU TPeX BTOPBIX. [lapaMeTphl 371€KTpOBaKyyMHBIX
TPHOJIOB.

DNEeKTPOBaKyyMHBIE TETPOJIbI, UX OTJIIMYUE OT TPUOAOB IO KOHCTPYKIIHH,
MpUHIUITY nercTBrs U mapameTpaM. YI'O u croco0 BKITIOUEHHUS TETPOIA IO CXEME
¢ OK, noisipHOCTH U AEMCTBUTEIbHBIE HAIIPABJICHUS TOKOB U HANPSyKEHUN B
akTUBHOM pexume. BAX TeTposoB u tuHATPOHHBIN YD (DEKT.

DNEeKTPOBaKyyMHbIE IEHTO/bI, UX OTJINYHME OT TETPOIOB 10 KOHCTPYKIIUH,
MPUHIUITY JeicTBUs U mapaMmeTrpaM. Y 1'O u crioco0 BKITIOUEHHUS TIEHTO/1a TI0 CXeMe
¢ OK, noisipHOCTH U AEMCTBUTEIbHBIE HAIIPABJICHUS TOKOB U HANPSyKEHUN B
aKTUBHOM pexxume. BAX neHTon0B.

Y CTpONCTBO M MPUHIIMIT ACUCTBHS 3IEKTPOHHO-Ty4eBoi TpyOku (DJIT) ¢
ANEKTpOoCcTaTUIeCKON (POKYyCHpOBKOW U oTKiioHeHueM jayda. YI'O DJIT u npurHImn
AeicTBuUs ocruiorpada.




0) Ilopsinok mpoBeaeHNsI MPOMEKYTOYHOM aTTeCTALMH, MOKA3aTeJH 1 KPUTEPHH OLICHUBAHMS

[TpomesxyTouHas aTTecTalus N0 AUCLHUILIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI, TIO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YUarOIUMUCS
3HAHWH, ¥ PAKTHYECKUE 3a/1aHNs], BEISIBIISIONINE CTETICHb CHOPMUPOBAHHOCTH YMEHHH U BIIAJICHUH, POBOAUTCS B (popMe IK3aMEeHa U 3aIUTHI KypCOBOTO
IPOEKTAa.

Metoandeckue yka3zaHus Ul HOATOTOBKU K DK3aMEHY: AJIs IOATOTOBKH K 3K3aMEHY CTYJIEHT JOJDKEH OCBOMTh BCE U3y4aeMble TEMBI, B TOM YHCIIE U

OTBEJICHHBIE Il CAMOCTOSTENIbHOIO U3yU€HHs], BBIMOJIHUTD U 3aIIUTUTh BCE MPAKTUYECKUE PAOOTHI.
Kputepun oleHKM OCBOEHMSI TUCLUIUIMHEI (3a4€T C OLIEHKOM U AK3aMEH):

— Ha OICHKY «OTJIMYHO» — OOy4YaloLIHiics MOKa3bIBaeT BHICOKHH ypOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, T.€ CTYJIEHT TOJDKEH MOKa3aThb
BBICOKMI ypOBEHb 3HAaHUH HE TOJBKO HA YPOBHE BOCIPOM3BENCHUS U 00bSICHEHUs] MH(POPMAIUU, HO U MHTEJUICKTYalbHbIC HABBIKM PELICHUS 33/a4,
HAXOXKJCHUS YHUKAJIBHBIX OTBETOB K IPOOJIeMaM, OLIEHKH U BBIHECEHUS! KPUTUUECKUX CYKICHHIA;

— Ha OIICHKY «XOPOILI0» — OOY4YaIOUIMiiCs MOKA3bIBA€T CPEeIHUI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIMH, T.€ CTYAEHT JOJDKEH MOKa3aThb
3HaHUS HE TOJBKO HAa YpPOBHE BOCIPOM3BEICHHUS U OOBSCHEHHS MH(POPMALMU, HO M MHTEIUICKTyaJIbHbIE HAaBBIKM pEIICHUS MpoOiieM M 3ajad,
HaXO0X/I€HUSl YHUKAJIBbHBIX OTBETOB K Ipo0IeMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEIbHO» — 00yUaIONIMIACS TOKa3bIBAET TOPOTOBHIN YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIINH, T.€ CTYICHT JI0JKECH
II0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS U 00BICHEHU HH(POPMALIUY, UHTEIJICKTYaIbHbIE HABBIKU PELICHUS POCTHIX 3a7a4;

— Ha OOCHKY «HE€YAOBJIECTBOPUTECIbHO>» — PE3YJIbTAT O6y‘{eHI/I}I HC JOCTUTHYT, CTYACHT HC MOJKCT I10Ka3aTh 3HAHUS Ha YPOBHEC BOCIIPOU3BCACHUSA
1 O0BSICHEHHS I/IHq)OpMaLII/II/I, HC MOXKCT IMOKA3aTh MHTCIUICKTYaJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— «He 3a4TeHO0» — 00ydaroUuiics 1eMOHCTpUpYeT 3HaHus He Oojee 20% TeopeTHYecKoro Marepuana, I0IMyCKaeT CyIIeCTBEHHbIE OINOKH, He
MOYKET MO0Ka3aTh HHTEJUIEKTyaJIbHbIe HABBIKU PELIEHUs MPOCTHIX 3a1a4.



