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1. Lesp u 3axa4u AUCHUNIIHHBI (MOIYJIA)

I_le.m, H3y4YeHus1 JAUCHUILJIMHBIZ yTJ'Iy6J'ICHHOe HU3YUCHUC (I)I/IBI/I‘ICCKI/IX OCHOB H
paSHOBI/IJIHOCTeI\/II MOJIYIIPOBOAHUKOBEBIX HpI/I60pOB, HUX I[OpHHIOHUIIA JIGfICTBI/IS[, OCHOBHBIX
napaMeTpOB, XapaKTCPUCTHUK U o0actu MPUMCHCHUA.

2. Mecto aucuuniaudbl (MmoayJs) B ctpykrype OIIOII BO

JlucuuiuinHa BKJIIOYEHA B BAapMATUBHYIO yacTh o0s3arenbHbIX aucuuiuinH b1.B.OJ.3.1
ydyeOHOro ruiaHa nmo HampasiieHuto nojarotoBku BO 11.03.04 DnexkTpoHrKa W HaHOAJIEKTPOHHKA
npo¢mib: «CoBpeMeHHbIe HHPOPMALMOHHBIE TEXHOJIOTHH B AJIEKTPOHHON TEXHUKEY.

N3yuenne nucuuIuivHbl « TBEpIOTENIbHAS JIEKTPOHUKA» 0a3UpyeTcsl Ha CIEAYIOIINX, paHee
U3y4aeMbIX, AUCHUIUIMHAX: «Pusnka», «Martemaruka», «MaTepuanbsl 3J€KTPOHHOW TEXHUKWY,
«TeopeTndyeckne OCHOBBI IICKTPOTEXHUKH.

OcBoeHue JaHHOW JAUCHUILIUHBI, B CBOIO OYepe/ib, HEOOXOAUMO ISl YCIIEIIHOIO YCBOCHUS,
B mociacayromem, CIICNUAJIbHBIX KypCOB 110 JUCHUIIIIMHAM: ((MI/IKpoaJIeKTpOHI/IKa»,
«TBepnorenbubie anmeMeHTl CBY - anextpoHukn», «lIpoekTMpoBaHME W KOHCTPYHMPOBAaHUE
MOJTyIPOBOIHUKOBBIX TPUOOPOB M MHTETPATIbHBIX CXEM» U JPYTHUX.

3. TpebGoBaHus K pe3yjbTaTaM OCBOCHUSA IMCHUIIMHBI (MOYJIf)

[Tpouecc m3ydeHus: AUCHMILIMHBI HampaBieH Ha (OpMHpPOBAHHE AJIEMEHTOB CJEIYIOIINX
komneTeHui B coorserctBuu ¢ ®I'OC BO n OITOIT BO no jaHHOMY HanpaBieHHUIO OJTOTOBKU:
IIK-1.CriocobeH ctpouts nmpocteifimue ¢puznyeckue 1 MaTeMaTH4eckiue MoJesid mpubopos,
CXE€M, YCTPOUCTB M YCTAaHOBOK AJIEKTPOHUKH U HAHOAJIEKTPOHUKH Pa3IMYHOTO (YyHKIIMOHAIHHOTO
HAa3HAYEHMsI, a TAK)KE UCIIOJIb30BATh CTAHIAPTHBIEC IPOTPAMMHBIE CPEJICTBA UX KOMIIBIOTEPHOIO
MOZCIIMPOBAHUS.
HKC-b.1.1.CriocobeH cTpouTh (hu3nyecKue u MaTeMaTHIECKIe MOJISITH MOJIENIeH, Y37I0B, OJIOKOB
MKC-B.1.2. CiocobeH moyib30BaThesi METOJJaMH KOMITBIOTEPHOTO MOJICITUPOBAHHS
B pesynbrare uzydeHus JUCHUIUIMHBL « IBEpAOTENbHAS JIEKTPOHUKA» CTYAEHT JOJKCH:
3HATh: OCHOBHbIE HCTOYHUKM HAyYHO-TEXHUYECKOM uHPopMauuu 10  (QuU3MKe
HOJYIIPOBOIHUKOBBIX MPUOOPOB M HMHTETPAbHBIX CXeM, (U3UKO - TEXHOJIOTMYECKHE OCHOBBI
IIPOLIECCOB IMOJIYIPOBOJAHUKOBBIX MPUOOPOB M HMHTETPAIIbHBIX CXEM, IPUHLMUIIBI WCIOJb30BaHUS
¢u3nueckux 3pQeKToB B MONYIPOBOJHUKOBBIX MPUOOpPaX M MHTETPAJBHBIX CXEMaxX, HPUHIIMIIBI
JNEHCTBUSL M METOJbl pacyeTa OCHOBHBIX IOJIYIPOBOJHUKOBBIX IPHOOPOB, OCOOEHHOCTH
npuOOPOB, U3TOTOBIICHHBIX U3 PA3IMYHBIX MOITYHPOBOJHUKOBBIX MAaTEPUANIOB, UX MPEUMYIIECTBA
U OIPAaHWYEHUs, OCHOBHBIE METOABI M CPEICTBA WM3MEPEHUs MApaMETPOB U XapaKTEPUCTHUK
HOJIYTIPOBOIHUKOBBIX TPUOOPOB U METOJIBI UX MOJECIUPOBAHMSL.
yMeThb: Y4YHMTHIBATH COBPEMEHHBIC TEHICHIIMM DPA3BUTHs IEKTPOHUKH, U3MEPUTEIBHOU W
BBIYUCIUTEIBHON TEXHUKHM, WH(QOPMALMOHHBIX TEXHOJOTHH B CBOell mpodeccuoHaIbHON
NEeSTeNIbHOCTH,  peliaTh  3aJayd  Oo0pabOTKM  JaHHBIX C  IOMOUIbI0  COBPEMEHHBIX
UHCTPYMEHTAJIbHBIX CPEJICTB, NPUMEHATH METOJbl U CpPEICTBa M3MEpeHHs (PU3MUECKUX
apaMeTpoB TOJIYNPOBOJHUKOBBIX MPUOOPOB, MPUMEHITh METOJbl pacyeTra MapaMeTpoB H
XapaKTepUCTUK, MOJICTUPOBAHUS TOITYIPOBOJHUKOBBIX MPUOOPOB, OLIEHUBATH 1IETIECO00PA3HOCTD
UCIIOJIb30BAaHUSl PA3IMYHBIX IOJYNPOBOJHUKOBBIX IPUOOPOB B KOHKPETHBIX YCTpOICTBax
(cxemax), OCYILIECTBIATh BHIOOP MOTYHPOBOJHUKOBBIX HPUOOPOB B 3aBUCUMOCTU OT TpeOOBaHUN
K JJIEKTPUYECKMM XapaKTEPUCTHKaM, IapaMeTpaM M YCJIOBHH 3KCIUIyaTallUM YCTPOWCTB H
JIEMEHTOB MUKPODJIEKTPOHHBIX YCTPOMICTB.

BJIaJeTh: METOJaMHU pacueTa XapaKTepPUCTUK MOTYHPOBOJHUKOBBIX MPHUOOPOB, OCHOBHBIMU
npueMaMu 00pabOTKH U MPEACTaBICHUS SKCIIEPUMEHTAIbHBIX JaHHBIX, CHOCOOHOCTHIO CTPOUTH
¢du3nuecKkue 1 MaTeMaTUYECKHUEe MOJIEIH MOIYIPOBOJHUKOBBIX TPUOOPOB, a TAKXKE HCIOJIb30BATh



CTaHJApTHBIC MPOrpaMMHBIE CpPEICTBA HMX KOMIBIOTEPHOI'O MOIEIUPOBAHUSA, CIOCOOHOCTBHIO
apryMEHTHPOBAHO BBIOMpPAaTh M pEaJU30BBIBATH Ha MpakTHKE 3()PEKTUBHYIO METOIUKY
HKCIIEPUMEHTAIILHOTO HUCCIIE0OBAaHUS MapaMeTPOB U XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOUCTB
U YCTAaHOBOK DJJICKTPOHUKH PA3IMYHOrO (PYHKIHMOHAJILHOTO HAa3HAY€HHS, TOTOBHOCTHIO
AQHAJIM3UPOBATh U CHUCTEMATHU3UPOBATH PE3YJIbTAaThl UCCIIEIOBAHUN, NMPEACTABIATL MaT€pUANIbl B
BU/JIE HAYYHBIX OTYETOB, MyOJUKALUH, PEe3CHTALIUH.

4. Copep:xxaHue U CTPYKTYpPa AUCHMILIMHBI (MOLYJI51)
4.1. Coaep:xxaHue pa3iesoB IMCUUILIMHBI (MOTYJIs1)

B tabmune 1 mpuBoAMTCS OMMCAaHWE COAEPIKAHUS AMCUUILIMHBI, CTPYKTYPUPOBAHHOE IO
paszenam, ¢ yKa3aHHEM O KaXIOMy paszeiy (opMbl TEKyIIEro KOHTPOJIS: 3aliuTa JIabopaTopHOH
pa6otsl (JIP), komnokBuyM (K), pyoexnsiit kontpois (PK), tectuposanue (T).

Taomua 1

HaunmeHnoBaHue Conep:xkanue pasaena ®opma
pasjaena TeKyLlero
KOHTPOJIA
1 | Tema 1. Dnexkmponno — | Knaccudukanus wu  HazHauenus wmartepuasioB | K, T
ObIPOYHDLIL NEPEXOO. JNIEKTPOHHOM  TeXHUKU. (OCHOBHBIE CBOMCTBa
MIOJIYITPOBOIHHUKOB. [IpoBoaumocTh
HOJIYNpPOBOIHUKOB. OOpa3zoBaHHE 3JIEKTPOHHO —
JBIPOYHOTO nepexoja. DHepreTuyeckue
JyarpamMmsl p — N [I€PEX0/ia B PABHOBECUU U IIPU
cMmeleHusx. BricoTa moreHuuanbHOro 6apeepa u
KOHTAaKTHas Pa3HOCTb IOTEHLHMANOB. JlnonmHas
teopusi BAX. Peanmpnas BAX p — n mepexona.
Juddysnonnas TEopusl. DHepreTuyeckast
JMarpaMmma p — i — n mepexoja B paBHoBecuH. Tok
no 1uddy3uoHHON Teopun yepe3 p — 1 — n
nepexod. Emxocte  guoma.  bapeepHas U
TuQy3uoHHasE €MKOCTh M UX 3aBUCHUMOCTH OT
HanpspkeHus.  IIpobGoii p — n  mepexopa.
TyHHENBHBIN POOOIA. TemneparypHas
3aBUCHUMOCTbh IPOOMBHOIO HaNpspKeHUs. TernoBoit
npo0Ooil. TemnepaTtypHas 3aBHCHUMOCTb
NMpOOMBHOTO HanpsoKeHHWs. JIaBUHHBIA TIPOOOIA.
CBs3b KO3 GUIMEHTa JaBUHHOTO Pa3MHOXKEHHUS C
K03 punreHTOM yAapHOU MOHU3ALIAH.
TemnepatypHas 3aBHCHMOCTb IpOOKUBHOTO
HarnpsbkeHus. TerutoBor mpoOoit. TemmepaTtypHast
3aBHCUMOCTb POOMBHOTO HAMPSIKEHUSL.

2 | Tema 2. OHeprerudeckue auarpammsl koHrakra meraml - | A3, K, T
Konmaxm memanna ¢ noJynpoBoHUK. OOenHEeHHbIE (3alOpHBIE) H
NOLYNPOBOOHUKOM. oOoraiieHHbIe (aHTH3aTIOpHBIE CJION).
Pacnpenenenue 00BEMHOTO 3apsiza u
JJIEKTPUYECKOrO0 TIOJS B IEPEXOAE MeETaul —
nostynpoBoaHuK. UlupuHa o0BbEnEHHOro Ccios
paBHOBecHM U IIpu cMeunieHusx. BAX numonos

o w




koutakToM loTrTkn. OMUYECKMIT KOHTAKT.

3 | Tema 3.
bunonapuwiii
mpanzucmop (bT).

bunonspueiii  Tpansucrop. Crpykrypa. Pexumbl
pabotel. Cxembl BkItoueHUs. [IpuHIMI pabOTHI
bT. Koadduimentsl ycuineHus MpU pPa3TMIHBIX
cxemax BKJItoueHus. CTaTHYecKue mapaMeTpsl Ipu
pasnmuuHbiX pexkumax padotel BT. Cratmueckue
xapakrepuctuku B cxemax ¢ Ob u OD. IIpoboii
TpPaH3UCTOpA.

JP, 13, K,

Tupucroper. CrpykTypa IHOZHOTO THPHCTOpA
(muaucTOpa). [Ipuanmn padotel. BAX nuHucTOpA.
Tpuonnbiit  Tupucrop (tpunucrop). Ilpunuun
neiictus. BAX  TpuHHCTOpa B 3aKpBITOM
COCTOSIHUH.

JIP, 13, K,

[loneBoii TpaH3UCTOpP C YHPABIAOLMM P — h
nepexonoM. CTpyKkTypa W MPUHLMI PabOTHI.
Cratuyeckue XapaKTEPUCTUKH M MaJIOCUTHAJIbHbBIE
napaMmeTpbl. HactoTHbie XapakTtepuctuku. MIT -
TPAaH3UCTOP €  MHAYLUHUPOBAHHBIM  KAaHAJIOM.
Crpykrypa. Ilpunmun pabotel. Cratuyeckue
xapakrepuctuku. MJII -  TtpaH3ucrop ¢
BCTpOeHHBIM KaHasioM. Ctpykrypa. Ilpunnun
pabotel. Ctatndeckue xapakrepuctuku. [IpubGopsl
¢ 3apspoBoil  cBsa3pro.  Crpykrypa. Ilpunnun
JeicTBysl. XapaKTEPUCTUKH U TaPAMETPBI.

JP, 13, K,

4 | Tema 4.
Tupucmopei.

5 | Tema 5.
Ilonesvie
MPAH3UCOPBHI.

6 | Tema 6.

Ipubopul na ocrose
00beMHbIX 2¢hhexkmos.

Tyunensusiit auox. IlpuHnun nefcTBus. 30HHBIE
nuarpaMmmbl  BAX. OkBuBanentHas cxema T/
OcHoBHble mapameTpbl. OOpaleHHBIH  JHOA.
JIaBUHHO — IIPOJIECTHBIA TUOJ. Y CIIOBUS IOSBIICHUS
OTPULIATEIILHOTO JTUHAMHYECKOTO CONPOTHBIICHUS
u ero ¢usnueckuil cMpica. CTpyKTypa U NPUHLIUI
nevcreua JIII. JIlaBUHHO — IPOJETHBIM PEXUM.
Pexxum ¢ 3axBaueHHO# mia3moit. Dddekr ['anna.
Mexnonunneiii nepexon anekrponoB u  OJIC.
[Ipunmun peicrteus auona Il'annHa. IIponeTHbiin
PEXKHUM.

JIP, 13, K,

7| Tema 7.
OnmosnexmponHvle
NOTYNPOBOOHUKOBbIE
npubopbi.

Knaccudukanus OIITORJIEKTPOHHBIX
MOJTyTIPOBOIHUKOBBIX puOOpOB.
[TomynpoBOAHMKOBBIE ~ TPUOOPHI  OTOOPAXKEHHUS
nHpopMalid UM UHPpPAKpacHble U3Iyvarollue

JTHUOJBI. Jlazepsl. [TpuHIMDO JIEUCTBUSL.
KoHCTpykMsT ¥ TEXHOJIOTMSI ~ HU3TOTOBJICHUS
HH)XEKIIMOHHBIX JIa3epOoB. OCHOBHEBIE

XapaKTepUCTUKHU U mapaMeTpbl. @OTOPE3UCTOPHI U
¢oronuonpl.  TexXHONOTHUS  WM3TOTOBIEHHS U
KOHCTpYKLHMsA. OCHOBHBIE XapaKTEpPUCTHUKU U
napameTpsl. @OTO3TEMEHTHI, (GOTOTPAH3UCTOPHI U
¢ototupuctopbl.  OCHOBHBIE  MapamMeTpbl U
XapaKTEPUCTHKHU.

JIP, 13, K,

4.2. Crpykrypa IUCHHUILUIUHBI (MO1YJIA)




OO61mast TpyA0eMKOCTh JUCHHUIUTHHBI COCTaBisAeT 3 3a4eTHhIX equnwuil (108 gacos).

Tabmma 2
Bua padorsl TpyaoeMKOCTb, 4aChl
5 cemectp Bcero
O0mas Tpya0eMKOCTh (B 3a4eTHBIX 3 3
eIMHHUIIAX)
KonrakTHas pa6ora (B yacax): 51 51
Hexyuu (JI) 34 34
Jlabopamopuwvie pabomut (JIP) 17 17
CamocrosiTesibHasi padoTa (B yacax): 48 48
Kypcooit npoekt (KIT)
Kypcosas pabora (KP)
CaMOCTOSITEIbHOE M3YUYCHHE Pa3/IeIoB 48 48
IMoaroroBka u NpoxoxKIeHUE 27 27
MPOMEKYTOYHOM aTTEeCTALMHU
Bua npomeKyTo4HO# aTTeCTALUH 3a4er
Tembl, n3yyaembie B S cemecTpe
Tabmuma 3
KonuuecTBo uacoB
Ne
pas- HanmeHoBaHWe TeM KonrakrHas
nena Bcero pabora CP
J | 113 | JIP
1 2 3 4 |5 6 7
Knaccudukanus w HazHAyeHUS MaTepHaIOB 14 8 6
AIEKTPOHHOM TexHUKU. OCHOBHBIE CBOWCTBA
MOy TPOBOIHUKOB. [TpoBOAMMOCTH
MOJTYTIPOBOIHUKOB. OOpa3zoBaHKEe HIIEKTPOHHO
— JBIPOYHOTO Tepexofa. OHepreTuYecKue
JMarpaMMbl p — n TEpexoja B paBHOBECUH U
MIPU CMEIICHUSX.
Bricora  moreHmmamepHOTO  Oapeepa U
KOHTAKTHas Pa3HOCTh MOTeHIMAaNoB. JlnoaHas
1 teopust BAX. Peansnas BAX p — n nepexoa.

Hubdy3uonnas Teopus. DHepreruveckas
qyarpaMma p — i — n nepexojia B paBHOBECHH.
Tok no nuddy3nonHON Teopuun yepe3 p —1—n
nepexon. EMKocTs auona.

baprepnas u nuddysnonHas eMKOCTh M UX
3aBUCUMOCTH OT HampsbkeHus. [Ipo0oit p — n
nepexoa. TyHHENbHBIN po0oii.
TemnepaTypHass 3aBUCHMOCTb INPOOMBHOTO
HaNPSHKEHUS.




JlaBunHBIH mpoOoii. CBs3b ko3 dunmenTa
JABUHHOTO Pa3MHOXEHHs ¢ KodduimeHTOM

yAapHOH VOHU3ALUH. TemneparypHas
3aBUCUMOCTb ~ INPOOMBHOTO  HaNpsKEHHUS.
TennoBoi MPOOOI. TemnepatypHas

3aBHCUMOCTH MPOOUBHOTO HAMPSKEHUSI.

DHepreTuyeckue JarpamMmbl KOHTaKTa
MeTamn - nonynpoBoaHUK. (OOeTHEHHBIC
(3amopHbpIe) W oOoramieHHbIC (aHTU3AMOPHBIC
cioun). Pacnpenenenune oOBEeMHOTO 3apsiia u
AIIEKTPUYECKOTO TOJIsI B MEpeXoie MeTaml —
nonynpoBoaHuK. LllupuHa 00BEIEHHOTO CIIOS
B paBHOBecMM M Tipu cmenieHuax. BAX
nuonoB ¢ koHTakToMm IllorTkm. Omwuueckuit
KOHTAKT.

bunonsipubIii TPaH3UCTOP. Crpykrypa.
Pexumbl  paboTel. CxeMbl  BKIIIOUEHUS.
[Mpunmun ~ paborer  BT.  KoadduumeHTs!r
YCHUIICHUS TIPU PA3TUYHBIX CXeMaX BKIIIOUEHUSI.
CraTrueckue TmapaMeTpbl TpPU  PA3TUUHBIX
pexnuMax paboThI BbT. CraTtuyeckue
xapakrepucTuku B cxemax ¢ Ob u OD.
[Tpo6oii TpaH3HUCTODA.

24
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Tupucropsl. CTpyKTypa IHOIHOTO TUPUCTOPA
(muuuctopa). Ilpunmun  pabotel. BAX
JUHUCTOPA.
Tpuoansiit Tupuctop (TpunHHcTOp). [IpMHIUN
neiictusi. BAX TpuHucTOpa B 3aKpBITOM
COCTOSIHUM.

14

10

[ToneBoil TpaH3UCTOP € YIHPABIAIOIIMM P — N
nepexonoM. CTpyKTypa W TOpPUHIUO PaOOTHI.

Craruueckue XapaKTEPUCTUKHA "
MaJIOCUTHAJIbHbIE — MapaMmeTpbl.  YacToTHbIE
xapakrepuctuku. MJII - TpaH3ucTtop ¢

MHAYLUPOBaHHbIM  KaHaioM.  CTpykTypa.
[TpunHuun paboThL.

Cratnueckue xapaxkrepuctuku. MJIT —
TPaH3UCTOP €  BCTPOCHHBIM  KaHAJIOM.
Crpykrypa. Ilpunnun pabotsl. CraTtuueckue
xapakrepuctuku. [Ipubopsl ¢ 3apsmoBoit
cBa3bto. Crpykrypa. IlpuHnun neictBus.
XapakTepUCTUKH U TAPAMETPBI.

27
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Tynnensusii  guoxa. IlpuHnun — nelcTBus.
3onneie auarpammbl BAX. DkBHUBajeHTHas
cxemMa TH. OcHoBHbIE [apaMeTpBl.
OOpamennaplii 1uoj. JIaBUHHO — TIPOJIETHBIM
JUOA. YCIIOBHS IOSBIEHUS OTPULIATEIBLHOTO
JUHAMHAYECKOIO  CONPOTHBJIEHUS U €ro
(bu3nUecKuil CMbICII.

Crpyktypa w npunnun aevicrsus JI/IIL
JlaBuHHO — mnposneTHbld pexuM. Pexum ¢

27
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3axBaueHHOM Tuia3mMoil. Dddexr [anHa.
Mexnonunubiid niepexon 3nekTponoB u OJIC.
[Tpunuun npeiictBusa auona I'anna. IIponeTHsiit

PEXKHM.
Knaccudukanus ONTORJIEKTPOHHBIX 26 6 4 16
MOJTYTIPOBOTHUKOBBIX puOOpOB.

[TomynpoBOIHUKOBBIE TPUOOPHI OTOOpPAKEHUS
uHpOpMaLUU U HMHPAKpacHble H3Iydarolue
JTUOJBI. Jlazepsl. [TpuHIMDO IEUCTBUSL.
KoHCcTpyKLuss M TEXHOJOTHSI M3rOTOBIICHUS
MH)KEKIIMOHHBIX Ja3epoB. OcHOBHBIE
XapaKTEePUCTUKH U apaMETPBHl.
dotopesuctopel U poToaroasl. TexHOIOTHs
U3rOTOBJICHUS M KOHCTpyKUMs. OCHOBHbIE
XapaKTePUCTUKU u apamMeTphl.
®DoTO3IIEMEHTHI, (boToTpaH3uCTOPHI u
¢ororupucropsl. OCHOBHBIE TapameTpbl H
XapaKTEPUCTUKH.

[TonroroBka K TECTUPOBAHUIO, KOJIJIOKBUYMY, 40 10 30
8 BBINOJIHEHHIO U 3alIUTe JIAOOPAaTOPHBIX padoT,
3a4eTy, 9K3aMeHy, KypcoBo# paboTe.

Hroro 180 [36] - | 36 | 108

4.3. JlabopaTopHble padoThl

JlaGopaTopHBIii MPAKTUKYM SBJISETCS BAaXHBIM 3JIEMEHTOM OOY4YeHHs, T.K. IPUBUBAET
HaBBIKH CAaMOCTOSITETILHOM pabOThl Ha pa3nuyHOM JabOpaTOPHOM OOOpPYNOBaHWM W YMEHHE
MOJIb30BATHCS PA3TUYHBIMU IPUOOPAMHU M HHCTPYMEHTAMHU.

OO0mmue TpeOOBAHUSA K CTYACHTY, BBINOJHSAIOMIEMY J1a00paTOPHBIA NPAKTHKYM

BrimonHeHue Kaxaoi 1abopaTopHOi pabOThl CKIIABIBACTCS U3 CIICAYIONIMX ITAIOB.

1. CamocrosiTeJibHAsE NOATOTOBKAa CTYAeHTOB K padote. Ilepen Hauamom pabOTHI
CTYJICHTBI JOJDKHBI YETKO TPEACTaBIAThH ceOe Ielib pabdoThl, 3HATh CXEMY, METOJl MU3MEpEHHUS,
(GU3NYECKyI0 CYINIHOCTh OXHJIAEMBIX pe3ysnbTaToB. JloMKeH OBITh MOJATOTOBJIEH IPOTOKOIM
W3MEPEHUH, CoepKaIIui TaOIHIIbI TSl 3aIUCH PE3YJIbTaTOB U3MEPEHUH U OCHOBHBIC pacueTHBIC
dbopmyibl. CTyIEHTHI, HE MMOATOTOBUBIIHUECS K PabOTe B COOTBETCTBUU C 3THUMHU TPEOOBAHUSIMHU, K
BBITTOJIHEHUIO pA0OTHI HE JOMYCKAKOTCS.

2. IIpoBeneHue »JKcHepUMEHTA. OTOT JTal OCYIIECTBISETCA B COOTBETCTBUU C
METOAMYECKUMH YKa3aHUSIMH, KOTOPBIE COACPIKATCS B ONMMCAHUU K KaXKI0H padote. JlabopaTopHbie
M3MEPEHUs] Ha CTEHJE CTYJCHT MOXET HauaTh TOJBKO IMocje coOece0OBaHus C MPEToiaBaTesieM H
MOJYYCHUsI COOTBETCTBYIONIETO JoMycKa. JIroOble W3MEHEHHs B CXEMe MPOBOAATCSA TIPU
OTKIIIOYCHHUHU CXCMbl OT MCTOYHHKA HANPSKCHUA. Pe3y.]'[BTaTLI HU3MCPCHUA TPOBCPAIOTCA
MPEToIaBaTeIIEM.

3. CocraBjieHHe oT4eTa 0 mMpoaeianHoil padore. K oruery 0 BbINOJHEHHOI padoTe
NpPeXbsIBJIAIOTCS CJIeTyI0lHe TPeOOBAHNS:

3.1. Otyer AOmKEeH colepKaTh MCUYEPIIBIBAIOIINE JaHHBIC, KaK O IeIu paboThl, TaK U O

pe3yJbTaTax B CICAYIONICH MOCIeI0BATEIIbHOCTH:

® 3a7aHME;



cXeéMa YCTaHOBKH M ONMCaHUE METOJUKU U3MEPEHUI;

HepBUYHbIEC SKCIICPUMEHTAIbHbIE PE3YJIbTATHI 32 MOAMHUCHIO MTPETo1aBaTeNs;
pe3yabTaThl 00pabOTKH HKCIEPUMEHTAIBHBIX JaHHBIX, BKIIOYast rpaduKu, TaOIUIIB;
oO0IIre BBIBOJBI O paboTe U 3aKITFOUYCHHUE, O KAUeCTBE UCCIICTOBAHHBIX MAaTEPHAIIOB.

3.2. Tekcr oTueTa AOJKEH OBITH HANMCaH AKKypaTHO M pPa300p4YMBO OT PYKH WIIH
MIPEJICTAaBJICH B BUJIC PACIIEYaTKH, MTOCIIEC KOMITBIOTEPHOW BEpCTKH. B 000MX ciydasix TEKCT JHOJDKEH
NPEJCTaBIATh COOOM JIOrMYecKoe H3JI0XKEHHE CyllecTBa Borpoca. HemomycTMMmo mpuBeneHue
dbopmyn, Tabmuiy 6e3 pasbsICHEHHH BceX 0003HA4YeHWN u cokparieHui. OTder AOMKEeH OBITh
MOHATEH JJIS KaXJI0TO YMUTAIOMIEro 0e3 KaKUX-JIMOO JOMOJHHUTEIBHBIX BOIPOCOB Y COCTAaBUTENEH
oTdYera.

3.3. Iony4eHHble 3aBUCMOCTH JOJDKHBI COMPOBOXKAATHCS TEOPETHUECKUM 0OOCHOBAHHBIM
OOBSICHEHHEM TPUYHH, BIUSIONIMX HA MX XOII, [UIS YEeTO B MPOIECCE COCTABJICHUS OTYETa CTYJCHT
00513aH 10 JIUTEPATypHBIM HUCTOYHUKAM O3HAKOMHUTHCSI C MaTEPUAIOM, KOTOPBIA ObLIT 0OBEKTOM €ro
WCCIIE/IOBAaHMS B JIAOOpaTOpUH. be3 Takoro O3HAKOMIICHHS C HCIBITYEeMBIM METOJOM CTYIIEHT He
OyZeT B COCTOSHMM JaTh NPAaBWIIBHBIM aHAIM3 MPOLIECCOB, MPOUCXOAALIMX B MaTepuaye IpH
IKCIIEPUMEHTE.

4. 3ammura JgaGopaTropHoii padoTbl ¢ mpeacraBjeHueM or4dera. [Ipum crmade otuera
CTYZICHTHI JIOJDKHBI TOKa3aTh TOHUMAaHWE CYIIHOCTH (PU3MYECKHX SIBICHWHA B HCCIIEIOBAaHHBIX
MaTepHaiax, OObsICHUTh MOJyYeHHbIE pe3yJIbTaThl U cenaTh BbIBObL. [Ipu pabote B 1abopaTropuu
HEOOXOIMMO CTPOTO BEHITIONHATH BCE MPaBHJIa TEXHUKH O€30MTACHOCTH W YKa3aHUS TPEnoaBaTeds.

Ilepedens 1abopaTopHbIX padoT

Tabmuia 4
Ne
Kou-Bo
J HaunmenoBanue 1abopatopHbix paboT
P 4acoB
1 2 3
1 W3ydenne (pU3muecKux MpoIeccoB, MPOUCXOISIINX B CTPYKTYpPE ¢ p-n 2
MIEPEXO0JIOM.
2 | DneKkTpruyecKre CBOMCTBA DJIEKTPOHHO-IBIPOYHBIX MTEPEXOIOB. 2
3 | UccnenoBanue MMIYJIbCUBHBIX XaPAKTEPUCTUK JTUOJIOB. 2
4 | MccnenoBaHue TYHHEJIBHBIX JTHOOB. 2
5 HccenenoBanue CTaTUCTUYECKUX ITAPAMETPOB MaJIOMOLIHBIX 2
TPaH3UCTOPOB U JHOJIOB.
6 | UccnenoBanue yactoTHbIX cBOMCTB BT. 2
7 | 3yueHne cTaTUCTHUECKHUX XapaKTEPUCTUK OUMOJISPHOTO TPAH3UCTOPA. 2
8 | MccrienoBanue moJieBbIX TPAH3UCTOPOB. 4
9 HccnenoBanue xapakKTepUCTHK MOTYTPOBOIHUKOBBIX TPUOOPOB HA 4
yctaHoBke JI12-56.
10 W3y4eHne CTaTHCTUYECKUX XapaKTEPUCTHK YIPABISIEMBIX THPUCTOPOB 4
THTIA P-N-p-n.
11 | TTogroToBka K 3aIMTe W 3alIMTa J1a00paTOpHBIX paboT 10
HTroro: 36

4.4. KypcoBoii npoekT (KypcoBasi paboTa) He peayCMOTpeH

4.5. CamocrosiTe/ibHOE H3yYeHHUE Pa3/1e10B AUCHUIIINHBI
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CamocrosrenbHas paboTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJIOTHEH NpOOIEeMHOro
oOydeHus U npearnoiaraeT cieayrmue GopMbl aKTUBHOCTH:

- caMmocTofATeNbHas NpopaboTka  y4eOHO-MpOONEMHBIX  3a/ay, BBIMOJHSAEMAs C
MIPUBJIEYCHHEM OCHOBHOM U JIONIOJHUTEIBHOM JTUTEPATYPHI;

- TMOMCK HAyYHO-TEXHUYECKOH MH(POPMALMU B OTKPBITHIX UCTOUYHUKAX C LIEJIbIO aHAIHM3a U
BBISIBJICHUSI KJTFOUEBBIX OCOOEHHOCTEH.

Hwmxe npuBoauThCcs mepedeHb BOIIPOCOB, BHIHOCHMBIX Ha CaMOCTOSITENBHOE M3YyUEHHUE I10
pazzenaM JUCHUILIMHBI C YKa3aHUEM MPUMEPHOTro o0bemMa 4acoB:

Ta0mmia 5
Ne Kon-Bo
Bornpockl, BHIHOCHMBIE Ha CAMOCTOSITENIbHOE U3YUEHHE
paszena 4acoB
1 2 3
1 bunonspueiii Tpansucrop (bT) 18
2 IToneBrie TpaH3UCTOPBI 17
3 [TpuGops! Ha OCHOBE 00BbEMHBIX I((HEKTOB 17
4 OnTOo3/1eKTPOHHbBIE TIOTYTIPOBOJHUKOBBIE TPHUOOPHI. 16
[ToaroTroBKa K TECTUPOBAHUIO, KOJUIOKBUYMY, KypCOBOii paboTe,
5 3aueTy, 9K3aMEHY, BBITIOJIHCHHIO U 3aIUTE JIA0OPATOPHBIX PadoT, 13
BBITIOJTHEHHE KYPCOBOM pabOThI
Hroro: 81

S. Oo0pa3oBaTejibHBIC TEXHOJTOTHH

JIeKIIMOHHBIC 3aHATHS MPOBOIATCA B (OpME JIEKIHI ¢ HCIOJb30BAHHEM KOMITBIOTEPHBIX
npe3eHTanuid. KOHTposIb TeKyIuX 3HAHUU U1 CTYACHTOB IMPOBOAMUTCS B PAMKaX KOMIIBIOTEPHOTO
TECTUPOBAHUSI 10 0a3e KOHTPOJIbHBIX 3aaHHi COCTABICHHBIX IS KAXKIOTO MOTYIIS.

[Ipyn BbIMOAHEHMM J1TAOOPATOPHOIO MPAKTUKyMa CTYAEHTHl B 0O0S3aTEIbHOM MOPSIKE
MPOBOAAT 00pabOTKY 3KCIEPUMEHTATBHBIX JaHHBIX C MPUMEHCHHUEM MPOrPaMMHBIX cpea Microsoft
Excel, MathCad.

B Tabauie 6 NpPUBOAWTCS MEpevYeHb AKTHBHBIX W HHTEPAKTHBHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI 110 BUAaM ayAUTOPHBIX 3aHATUN U UX 00BEM B Hacax.

AKTHBHbBIE H HHTCPAKTUBHBLIC 06pa3OBaTe.m)m)1e TEXHOJOI'MH,
HCMOJb3YyEMbIC B AY/IUTOPHLIX 3aHATHAX

Tabnuma 6
Bun Hcnonb3yemble akTUBHBIE M UHTEPAKTUBHBIE 00pa30oBaTe/IbHbIE KomungectBo
3aHATUSA TEXHOJIOTHH 4acoB
JI Jlekiuu npoBOJATCS C UCIOJIB30BAHUEM MYJIbTUMEIUMHBIX TEXHOJIOTUIA 12
B ayJUTOPUSAX, OCHAIIIEHHBIX HOYTOYKOM, IPOEKTOPOM M MHTEPAKTHUBHOMN
JTIOCKOW.
JIP | Ilpu BbimonHeHHMH  7a0OpAaTOPHOTO  MpaKTHMKyMa CTYyJIEHTHl B 12
00s13aTEIPHOM  TOPSIAKE TPOBOAT 00pabOTKY AKCIEPUMEHTATbHBIX
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| HaHHBIX ¢ IPHMEHEHHEM IPOrpaMMHEIX cpex Microsoft Excel, MathCad.

Hroro

24

6. DoHJI OLIEHOYHBIX CPEJICTB ISl TEKYLIEro U py0e:KHOr0 KOHTPOJISl yCIIeBAeMOCTH 1
NMPOMEKYTOUYHOM aTTeCTANNHU

@opMBbI KOHTPOJISI TEKYIIMX, PYOEXKHBIX M TPOMEXKYTOUYHBIX 3HAHUU CTYJIEHTOB IIO
JTUCLUIUINHE ONPEACIISIOTCS B COOTBETCTBUU C yU€OHBIM IJIAHOM 00pa3oBaTeIbHOM MporpaMmsl U B

COOTBETCTBUM C JICUCTBYIOIIUM

ycneBaemoctu cryaeHtoB KbI'Y.

Ot oOyuaromuxcsi TpeOyeTcsl TOCEIIEHHE 3aHATHH, BBITIOJHEHUE J1a0OpPaTOPHBIX padoT,
3HaKOMCTBO C PEKOMEHI0BAaHHOMU JIUTEPaTyPOH.

[Tpu arrecTaruu 00y4aroMXCsl OIICHUBAETCS KAYECTBO PaOOTHI HA 3aHATUAX (YMEHHE BECTU
JMCKYCCHIO, CITIOCOOHOCTh YETKO M €MKO (hOpMYyJIHpPOBATh CBOM MBICIH), YPOBEHb MOATOTOBKH K
CaMOCTOSITEJIbHOM JESITEIbHOCTH, KaueCTBO BBINOJHEHMs 3aJaHuil (Ipe3eHTauui, TOKIaJOB,
BBITIOJIHEHHE JTA0OPATOPHBIX pabOT | IIp.).

[lonoxxeHneM o OaIbHO-PEUTHHIOBOM CHUCTEME OLIEHKH

6.1. IMacnopT ¢oHIa OLEHOYHBIX CPEICTB MO ANCIHUIINHE
Tabmuma 7
Kontpo Kon HaumenoBanme
KonTposmmpyembie pa3ieiibl | KOHTPOJUPYeMO
JIbHbIE . OLIEHOYHOTO
(TemMbl) TUCUMTITHHBI M KOMIETeHINH
TOYKHU . cpeacrsa
(ni1n e€ yacTu)
1. [To maTepuanam nexumiit Ne 1-6 [IK-1 YCTHBIN OMPOC IO TeMaM H
porpocaM Ha CP; BeinoJiHeHue 3
J1abopaTOPHBIX PabdoT;
TCCTUPOBAHUC.
2 ITo marepuanam nexkumii Ne 7- ITK-1 VYeTHBI 0Ipoc 1o TeMaM 1
12 Borpocam Ha CP; BeimonaeHme 3
1abopaTOPHBIX PaboT;
TCCTUPOBAHHUC.
3 [To marepuanam nexuuii Ne 13- ITK-1 VY CTHBI OITpOC IO TeMaM U
18 Borpocam Ha CP; Bemmonnenue 4
abopaTOpHBIX PaboT;
TCCTUPOBAHUC.
6.2. Komnerenuuu odyuyawiuerocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS
JMCHUIIMHBI (TIepeYyeHb IAHNPYEMbIX Pe3yJbTATOB 00yUeHHs)
o dopMyaMpoBKa [Tnanupyemble pe3yabTaThl 00yUeHHUs
2 E komierernuu nu3 ®I'OC BO (moka3zarteu JOCTHKEHUS 3aIaHHOTO YPOBHSI OCBOCHUS
é 5 KOMITETEHITUH )
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OO0I1IeKyIbTYpHBIC

IIKC-1. Crocoben
MPOBOJIMTH TEXHUIECKOE
o0ciry>KUBaHue
PaIHO3IIeKTPOHHOM
anmaparypsl

3HaTh: OCHOBHBIC NCTOYHHUKHN HaquO-TeXHquCKOﬁ
nH(popmauu 1mo (Gpu3nKe MOIYIPOBOTHUKOBBIX MTPUOOPOB

U MHTETPATBHBIX CXeM, (HU3UKO - TEXHOJIOTUYECKUE
OCHOBBI TIPOIIECCOB TOJYIMPOBOAHUKOBBIX MPUOOPOB U
WHTETPANIbHBIX ~ CXE€M,  MPHUHLMIBI  HMCIOJIb30BAHMS

dbuznaeckux 3¢(HEKTOB B MOIYIIPOBOTHUKOBBIX MPUOOpax
Y MHTETPAIbHBIX CXEMaX, MPUHIUIBI JEHCTBUS U METOJIbI
pacuera OCHOBHBIX HOJYNPOBOJHUKOBBIX IMPUOOPOB,
O0COOCHHOCTH TPUOOPOB, M3TOTOBICHHBIX W3 PA3IUYHBIX
MOJIyIPOBOIHUKOBBIX MaTEpUajoB, UX MPEUMYIIECTBA U
OTpPaHUYEHUS, OCHOBHBIE METOABl M CPEICTBA U3MEPEHHUS
MapaMeTpoB W  XapaKTEPUCTUK MOJYNPOBOJHUKOBBIX
prOOPOB U METOBI UX MOJICTUPOBAHUSI.

YMeTb: y4uTHIBATH COBPEMEHHBIE TEHJICHIIUU DPa3BUTHUS
SJIEKTPOHUKH,  U3MEPUTEIBHOM W BBIYMCIMUTEIBHOM
TEXHUKH, WHPOPMAIIMOHHBIX TEXHOJOTHH B  CBOEH
npoecCHOHANBPHOW ~ ACSITeTbHOCTH, pellaTh  3aJa4u
00pabOTKM  JMaHHBIX C  TIOMOIIBI0  COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEICTB, TMPUMEHATH METOABl U
CpencTBa U3MEpEHUs buznyecKux rapamMeTpoB
MOJTyIIPOBOTHUKOBBIX ~ MPUOOPOB, MPHUMEHATH METOJbI
pacuera mapaMeTpoB U XapaKTEPUCTHUK, MOAETUPOBAHUS

MOJIYITPOBOAHHUKOBBIX HpI/IGOpOB, OLCHUBATH
1eJ1ecO00Pa3HOCTh UCTIOJTb30BaHMSI Pa3INIHBIX
IIOJIYIIPOBOJHUKOBBIX npubopoB B KOHKPETHBIX
YCTpOHCTBAX (cxemax), OCYIIECTBIISTh BBIOOD

MOJIYTIPOBOITHUKOBBIX ~ MPUOOPOB B 3aBUCUMOCTH  OT
TpeOOBaHMI K  AJEKTPUYECKUM  XapaKTepUCTUKAM,
rapaMeTrpamM U YCJIOBUM DJKCIUIyaTalluud YCTPOWCTB U
3JIEMEHTOB MUKPOAJIEKTPOHHBIX YCTPOHCTB.

Baaners: METOAAMHU pacueta XapaKTePUCTUK
MOJIyIPOBOIHUKOBBIX MPUOOPOB, OCHOBHBIMH MpUEMaMHU
00pabOTKM W  TPEACTABICHUS  AKCIEPUMEHTATHHBIX
JTAHHBIX, CIIOCOOHOCTBIO  CTPOWTH  (PU3MUYECKHe U
MaTeMaTHYeCKue MOJIENN HOJTYTIPOBOTHUKOBBIX
npuOoOpoB, a TakXke UCIHOJIb30BaTh  CTaHAApPTHbHIE
MIPOTpaMMHBIE cpeacTBa ux KOMITBIOTEPHOTO
MOJIETTUPOBAHUS,  CIIOCOOHOCTBIO  apTyMEHTHPOBAHO
BBIOMpATh M pearu30BBIBaTh HA MPAKTUKE IPPEKTHBHYIO
METOJIUKY AKCIIEPUMEHTAIBHOTO WCCIIETOBAHMUS
napaMeTpPOB U XapaKTEPUCTUK MPHUOOPOB, CXEM, YCTPOICTB
U YCTaHOBOK AJIEKTPOHUKH PA3INYHOTO (PYHKIIMOHAILHOTO
Ha3HAYEHUS, TOTOBHOCTBIO aHAJM3UPOBATh u
CUCTEMAaTHU3HPOBATh pe3yNIbTaThI UCCIIEJIOBAHU,
NPEJCTaBIATh MaTepHajbl B BHJIEC HAYYHBIX OTYETOB,
My OJIMKAIUH, Tpe3eHTaIHi.

6.3. Onucanue nmoka3zartejiei u KPpUTEPUEB OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCaHue

IIKAaJI ONCHUBAHUA
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CxeMma OLIeHKH YpOBHs (POPMHUPOBAHUS KOMIIETCHIIMU «CHOCOOHOCHb K CAMOOP2AHU3AYUL U
camooobpazosanuio -OK-7» (npuBoautcs conepxkanue kommnereHuu n3 ®I'OC BO)

IInanupyembie Kpurepun oneHuBas pe3y/jibTaToB 00y4eHUs!
pe3yJbTaThl Y10B1€TBOPUTEILHO Xopomo OtiaunvHo
o0y4eHus 56-70 6an10B 71-85 6an10B 86-100 6a/10B
CamMocTosATENbHO O3HaKOMJIEH ¢ JleMoHCTpUpyeT JleMoHCTpUpyeT

npuoOpeTaTh U
UCTIONB30BaTh B
MPaAKTUYECKOU
NEeSTSIIbHOCTH 3HAHUS
U YMEHUS, B TOM YHCIIe
B HOBBIX 00JIACTSIX
3HAHUHU, CBA3aHHBIX C
JJIEeMEHTaMU U
npudbopamMu
HAHODJICKTPOHUKH;

OCHOBHBIMH
JJIEMEHTaMH |
npudopamMu
HAHODJICKTPOHUKH,
o01acTIMu Ux
MIPUMCHCHUS.

Ecth noHnmanue o
pomu
CaMOOpTaHU3aINH U
camo00pa3zoBaHus IpU
peleHnH 3aj1ad,
CBSI3aHHBIX C
npoeCCHOHATBLHOM
JIESITEIIbHOCTHIO;

XOpOIINE 3HAHUS U
YMEHHUS, CBSI3aHHBIE C
3JIEMEHTAMU U
npudopamu
HAaHODJIEKTPOHUKH, U
HUX CBOMCTBaMu, B
KOHKPETHBIX
CUTYaIHSIX.

HNmeet criocoOHOCTH
CaMOCTOSITEIIBHOTO
pelIeHus 3a/1a4 B
obnactu
npodeCCHOHATbHON
NeATeIIbHOCTH
MOCPEJCTBOM
CaMOOpraHu3alluu U
caM000pa30BaHuUs.

4E&TKHE ONpeIeTICHUS
OCHOBHBIX TTIOHSITHHN U
TOTOBHOCTE K
IIOHMMAHHIO TUIIOBBIX
MOJIXO0JIOB K
MIPUMEHEHUIO
9JIEMEHTOB U
puOopoB
HaHODJICKTPOHUKH.
CnocoOen
CaMOCTOSTENIHLHO
puodpeTaTh U
HCIIOJIL30BAaTh B
MPAaKTUYECKOU
JEeITEILHOCTH HOBBIE
3HAHUS U YMCHHUS.
CrocobeH
CaMOCTOSTEIIFHO
pemaTh 3a7a4u B
obactu
npo¢eCCHOHATBHON
JICITECILHOCTH.

Cxema oOunEHKHM YpOBHS (POpMHpPOBAHMS KOMIIETEHIUH:

«Cnocobrnocmob yuumbsleaniob

COBpPEMEHHblE meHdeHuuu paseumusl 31€KnpoOHUKU, u3MepumeﬂbH0ﬁ U BLIYUCTIUMENbHOU MEXHUKU,

UHPOPMAYUOHHBIX — MeXHono2ull 8  ceoell  npogheccuonanrvrol  desmenvrocmu  (OIIK-7)»
(mpuBoautcs conepxkanue komnerenuuu uz GI'OC BO).
IInanupyembie Kputepumn oneHuBasi pe3yJibTaTOB 00y4eHHUsI
pe3yJabTaThl YaoBieTBOPUTEIHHO Xopomuo OT1au4HO
o0yueHust 56-70 6an10B 71-85 b6an10B 86-100 6ay10B
3HaeT COBPEMEHHBIE UcnbiThiBaeT Honyckaet Nmeet yeTkoe
TEH/ICHIIUY B 00JIaCTH | TPYAHOCTH MPU HETOYHOCTH TIPH MIPEJICTaBICHHUE O
busuku JIEMOHCTPALNH 00BACHEHUH COBPEMEHHBIX
KOHJICHCHPOBaHHOTO 3HaHUH O COBPEMEHHBIX TEHJICHIIUSX B
COCTOSIHUSA COBPEMEHHBIX TEeHJICHIIUN B o0macTu | obmactu GU3uKu
TEH/CHIIUSX B buzukn KOHJCHCUPOBAHHOTO
obnacTu GU3HKU KOHJICHCHUPOBAHHOTO | COCTOSIHUS
KOHJCHCUPOBAHHOTO | COCTOSIHHS
COCTOSIHUSI
3HaeT OCHOBHbIE ITnoxo Homyckaet YeTko 0OBsACHSET
HAIPAaBJICHUS Pa3BUTUS | OPUEHTUPYETCS B HETOYHOCTH IPH OCHOBHbBIE
COBpPEMEHHOM HATPABIICHUSIX OO0BSICHCHUH HaIPaBJICHUS
3JIEeMEHTHOH 6a3bl pa3BUTHUS OCHOBHBIX pa3BUTHS
MHUKPO- U COBPEMEHHOM HaIpaBJICHUI COBPEMEHHOU
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Iliianupyembie KpuTtepumn onennBasi pe3yJibTaTOB 00YUeHUsI
pe3yabTaThl Y10B/1€TBOPUTEIBHO Xopomo Otin4Ho
o0yueHust 56-70 6an10B 71-85 6ans10B 86-100 6a/10B
HaHORJIEKTPOHHUKHU AJIIEMEHTHO 0a3bl pa3BUTHUA AJIEMEHTHOM 0a3bl
MHKpPO- U COBPEMEHHOMN MHKpPO- U
HaHORJIEKTPOHUKHU AJIIEMEHTHOM 6a3bl HaHOAJIEKTPOHUKH
MUKpO- U
HaHORJIEKTPOHUKH
YMeer yuuThIBaTh HcnerTeiBaeT Henocrarouno yerko | CrocoGeH rpaMOTHO
COBPEMEHHBIE TPYAHOCTH IIPH OLICHUBAET U YUHUTHIBATH
TEHJCHLIUN Pa3BUTUS MNOHMMaHUU YUYUTHIBAET COBpEMEHHbBIE
3JIEKTPOHUKHU COBPEMEHHBIX COBPEMEHHBIE TEHJEHUUHU Pa3BUTH
TEHJACHLIUN pa3BUTUS | TEHIEHLUU Pa3BUTHSI | SIEKTPOHUKHU
AIEKTPOHUKHU 3IEKTPOHUKHU
HNwmeer npencrasienne | McnbiThiBaeT Honyckaer HNwmeet niezoctHOE
0 NEepPCIEKTUBAX TPYZHOCTH IIpU HETOYHOCTH IIPU IIPEJICTaBICHHUE O
pa3BUTUA JIEMOHCTpALUU JI€MOHCTpaLUU MepCreKTUBax
MHUKPO3JIEKTPOHUKH 3HaHUM 0 3HaHUU O pa3BUTHSA
MepCreKTUBax MepCIeKTUBaxX MUKPO3JIEKTPOHUKHU
pa3BUTHUSA pa3BUTHUSA
MUKPO3JIEKTPOHUKHU MUKPO3JIEKTPOHUKHU
Bnageer Mmetonamun Cnabo Bnaneet HenocraTouno JlocTaTouHO

pa3BUTHS METOJaMH Pa3BUTHUS YBEpPEHHO BJIaJICCT YBEpPEHHO BJIaJICCT
MH(OPMAIIMOHHBIX WH(POPMAITMOHHBIX METOJaMH Pa3BUTHUS METOJaMH Pa3BUTHUS
TEXHOJIOTHIA TEXHOJIOTHIA nH()OpPMAITMOHHBIX WH(pOpPMAITMOHHBIX
TEXHOJIOTHI TEXHOJIOTHI
CnocoOeH yuuThiBaTh | YuuThiBaeT 4acTu4HO | CriocoOeH yunThiBath | CIiocOOEH yUHUTHIBATH
COBpPEMEHHbBIE COBpEMEHHbIE OCHOBHBIE COBPEMEHHbBIE

TEHACHIIUN Pa3BUTUS
3JIEKTPOHMKU B CBOEH
npo¢ecCuoHAIbHON
JESTEIBHOCTH

TEHJICHIIUN Pa3BUTHS
IEKTPOHUKHU B CBOEH
pohecCHOHATBHOM
JIESITENIbHOCTU

COBpPEMEHHbIE
TEHJACHIMY Pa3BUTHSA
AIIEKTPOHUKH B CBOEH
podheCcCHOHANTBHOM
JeSITeNIbHOCTH

TEHICHIIUH Pa3BUTHUSA
JJIEKTPOHUKU B CBOEHU
npo¢eCCuOHATBHON
JEeSITEIbHOCTU

6.4. ®opMbI U coaepxkaHne PyOesKHOr0 KOHTPOJISI

PyOexHuplii M  NPOMEKYTOUHBIH  KOHTPOJb  OCBOGHHUS  CTYJIEHTOM  JUCLUIUIMHBI
OCYIIECTBIISIETCS B paMKax Oa/lIbHO-pEHTHHrOBOW cucTeMbl. Pacmpenenenue 0OamioB B
COOTBETCTBUM C JeiicTByrouM I[lonoxkeHneM o OauIbHO-PEUTUHIOBOM CHUCTEME OLIGHKH
ycneBaemoctH crynenToB KBI'Y npuseneno B Tabnure 8.

Tabmuna 8
Ne peittunroBoii | KomnokBuym | Jlab.mpaktu | Ilocemaemocts | TectupoBanue | HToro
TOYKH KyM
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24

Kpurepuu onenku npuseneHsl B Tadbauie 9.
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Tabauua 9

Bua meponpusitus

Kpurepun oueHku

Banael

KonnokBuym (yCTHBIH OIIpoc 1o
TeMe)

- ICHOCTb, YCTKOCTh U

J0Ka3aTCIbHOCTh U3JIOKCHHUS OTBETOB

Ha BOIIPOCHI;

- BIIaZICHUE CIIEUAJILHBIMU
TEPMHUHAMU;

- CHCTEMHOCTb 3HaHUH 110 TEMATHKE;

0-21 oayn

JlaGopaTopHoe 3aHsTHE

- IOHUMAaHUE LENH U 3a]a4 paboThl;
- IOTyCK K paboTe (TeopeTHieckue
OCHOBBI METO/1a U3MEPEHMUS);

- BBITIOJTHEHUE U3MEPEHUN U
00paboTKa pe3yIbTaToB;

- OTYET M 3alllKTa JJabopaTOpHOU
paboTHL.

0-24 dayuta

KOMHBIOTepHOG TECTUPOBAHUC
1o pasacjiaM JUCHUIIIIMHBL

- pe3yJIbTaThl TECTUPOBAHHUS
(KonmuuectBo 6amnoB = 5*@, -mons
MPABHIIEHO OTBEYCHHBIX TECTOB 11O
TeMme).

0-15 GaioB

Iloceuienue 3auaTuit

- ipu Ootee 3 mporryckax 0e3
YBOKUTEIIbHON IPUYMHBI 3aHITUH
0aJuTbl AHHYJIUPYIOTCSL.

0-10 dayutoB

DK3aMeH

- SICHOCTb, YCTKOCTb H

J0Ka3aTCIbHOCTh U3JIOKCHHUA OTBCTOB

Ha BOIPOCHI;
- BJIaJICHUE CIIEIUAILHBIMU
TEPMUHAMU;

- CHCTEMHOCTB 3HaHHH 110 TEMaTHKE
JUCIUTUIMHEI B IIEJIOM.

0-30 Gasyu1oB

HUTorosas onenka

0-100 6ayuoB

B cootBercTBuM ¢ neiictByrommM [lonoxenueM o 6aIbHO-PEUTHHTOBOM CHUCTEME OIICHKA
ycneBaemoctu ctyzeHtoB KBI'Y ucnonesyercs cnenyromas mkana nudgepeHupoBanus 0aioB

10 IISITUOAJUILHON CUCTEME:

—  OIICHKA «OTJIWYHOY» BBICTABIISIETCS CTYACHTY, eciik HabpaHo 86 — 100 6aios;

— OIIEHKA «XOpOILIO» BBICTABIIsAETCS, eciiu HabpaHo 71 — 85 Oanos;

— OIIGHKA «YJIOBJICTBOPHUTEIHHO» BBICTABIISCTCS, €CIi HaOpaHo 56 — 70 6aios;

— OIICHKa «HEYJIOBJIETBOPUTEIHHOY» BBICTABISETCS, €cIi HaOpaHo 36-55 Gamos.

6.4.1. IlpuMepHbIii NepevYeHb BONPOCOB HA KOJUIOKBHYM 10 TeMaM JHCHUAIIIHHBI

P-n—nepexon B CMCIICHHH.

S

Juddy3noHHBINA TOK B MOTYNPOBOJAHUKAX. 3aKOH IMOJIHOTO TOKA.
VYpaBHenue HenpeprIBHOCTH. {uddy3nonHas 1iuHa HocuTenei 3apsa.
Bunpl a5ekTpudeckux KOHTaKTOB, TPEOOBAHHS K HUM.
P-n-nepexon B paBHOBECHH.

BAX uzeanbHOro u peaibHOro p-n-nepexoa.
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10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

[MpuHiun  gelCTBHS, pEXUMBI pabOThI, XapaKTEPUCTUKH, YCIOBHOE Trpaduyeckoe
0003HaUY€HNE U MapKUPOBKA JHOJIOB: BHIPSIMUTENbHBIX, BY, UMIyIbCHBIX.

[Mpuniun  gelCTBHS, pEXUMBI pabOThI, XapaKTEPHCTUKH, YCIOBHOE Trpaduyeckoe
0003HaueHNEe ¥ MapKUPOBKA JIMOOB: BAPUKAIIOB, CTAOMIUTPOHOB, CTAOMCTOPOB.

[Mpunun neiictus, BAX, 0003HaueHne TYHHEIBHOTO JHOAA.

BrmpsiMiisitoniuii KOHTaKT METauI-NOIYTPOBOJHUK B PAaBHOBECHHU.

Beimpsmiistomuii  KOHTakT — METaJUI-MIOJAYNPOBOJHUK B cMmelleHuH. JluogHas w
¢ dy3uoHHAs TEOPUU BBIPSIMIICHHUS.

KoHTakT MeTas1 — HoJympoBOIHUK C OMHUECKUMHU cBoiicTBaMu. CriocoOb! (POPMHUPOBAHUSI.
CrpyKTypa ¥ IpUHLHUI AeHCTBUS OUTIONSPHBIX TPAH3UCTOPOB.

PexxuMbl paboThI, CXeMBI BKIIFOUSHHUS, ITApaMETPbl OUTIOISIPHBIX TPAH3UCTOPOB.
Ocobennoctu BAX, nuddepennmanbupie KO3QPUIMEHTH nepenayd  OUIMOJISPHOrO
TPaH3UCTOpPa, BKIFOUYEHHOTO0 1o cxeme Ob.

Ocobennoctu  BAX, nuddepennmanbupie KOIPPUIMEHTH nepenayd  OUMOJISPHOrO
TPaH3UCTOPA, BKJIFOUEHHOTO 110 cxeme O0.

Tunel TMprcTOpoB. CXeMBbI BKIFOYEHUS, TapaMmeTpbl 1 BAX THpucTopos.

S¢dext nons. MII-ctpykrypa. [ToBepXHOCTHAs TPOBOIUMOCTD.

Bonbrdapagusie xapakrepuctuku MII-cTpykTypsl. [loBepXHOCTHBIN BapHuKat.

Crpykrypa n npunuun aevicrsus M/I11-TpaH3ucTopoB ¢ MHAYLIIMPOBAHHBIM KaHAJIOM.
Crpyxrypa n npunuun aeictsus M/III-TpaH3ucTOpoB O BCTPOCHHBIM KaHAJIOM.

BAX n napamerpst MIII-TpaH3uCTOPOB €O BCTPOEHHBIM KaHAJIOM.

[TomynpoBoiHUKOBBIE TPUOOPBI 0TOOpakKeHHsI HHPOpMaLMK U HHPPAKPACHbIE
M3ITy4arolue TUOIbI.

Jlazepsl. [IpuHnmn nericteusi. KOHCTpyKIMs M TEXHOJIOTHS U3TOTOBJICHHSI MHKEKIIMOHHBIX
na3epoB. OCHOBHbBIE XapaKTEPUCTUKH U NTAPAMETPBHI.

®dortope3nuctopbl. TeXHOIOTHs U3TOTOBIIEHUS U KOHCTPYKIHS. OCHOBHBIE XapaKTEPUCTUKU
U TIapaMeTpBI.

®ortonnoabl. TeXHOIOTHsS U3rOTOBJIEHUS U KOHCTPYKIMS. OCHOBHBIE XapaKTEPUCTHKU U
IapaMeTpBl.

®oT037EeMEHTHI, POTOTPAH3UCTOPHI U (POTOTUPHUCTOPHI. OCHOBHBIE TapaMeTPhl U
XapaKTEPUCTHUKH.

6.4.2. O6pa3ubl TeCTOBBIX 3aJaHN I

[Ipu yBenuueHuw TIOMANM p-n Mepexoaa Ha obpaTHyro BeTBb BAX p-n mepexoma mpu
MTOCTOSTHHOM HaIPsDKEHUH 00PaTHBIN TOK

a) YMeHbIIaeTcs;

0) YBenmuumBaercs;

B) He usmensiercs;

r) PaseH Hymo.

Iy- 510
a) Tok apeticda p-n mepexoa;
6) Ilpsimoii ToK p-n mepexoaa;
B) Juddy3uoHHBIH TOK;
r) Toxk HachlllleHNs WK TEIUIOBOM TOK.

[Ipsimoii Tok Ha BAX p-n nepexoaa Bo3pacTaeT ¢ MOBBILIEHUEM TEMIIEPATYPhl, T.K.
a) IloTeHumanbHBIN Oapbep yBEIMUUBAETCS NP TOCTOSTHHOM HalpsHKEHUH,

6) IloreHumanbHBIN Oapbep YMEHBIIASTCS MPH TOCTOSIHHOM HANPSHKEHUH;
B) lloTeHumanpHblil Oapbep HE U3MEHSETCS IPU MOCTOSIHHOM HaNPSKEHUU.
[Ipu naBUHHOM TPoOOE C yBEIMYEHHEM TEMIepaTypbl MPOOMBHOE HAIPSHKEHUE
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YBEJIMYHUBACTCS, T.K.

a) JlnmuHa CcBOOOMHOTO TpOoOera yBETWYMBACTCS, 4, CJIEIOBATEIbHO, YBEITUYMBACTCS M
SHEPTHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTEINb Ha JJIMHE CBOOOAHOrO mpodera, Jyis
MOHH3AIIMH aTOMa TIOJTyTIPOBOIHIKA,;

6) nunHa cBoOGOAHOTO mpobera He M3MEHSETCs, a, CIEOBATEIbHO, HE M3MEHSETCS U
SHEPTHS, KOTOPYIO MOXKET MPHOOPECTH HOCUTENb HA JJTMHE CBOOOIHOTO Mpodera, Ui
MOHM3ALUH aTOMa TIOJTyTIPOBOHUKA,;

B) JlnuHa cBoGoaHOrOo mpoOera yMeHbIIAETCs, a, CJEeJ0BATEIbHO, YMEHbBIIAeTCs U
SHEPrHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTEINb Ha JJIMHE CBOOOAHOrO mpodera, Jyis
MOHH3AIIMH aTOMa TIOJTyTIPOBOIHIKA,;

r) /lniuna cBoGomHOro mnpoOera yMeHbIIAETCs, a, CJIEJOBATEIbHO, YBEIHMYMBACTCS
SHEPTHS, KOTOPYIO MOXKET MPHOOPECTH HOCUTENb Ha JJTMHE CBOOOIHOTO Mpodera, Ui
MOHH3ALUH aTOMa TOJTyTIPOBOJHUKA.

5. TemnoBsiM IpoOOEM Ha3BIBACTCS

a) IIpoxoxneHue oOpaTHOrO TOKAa B p-n  MepexoAe, NPH KOTOPOM BBIIENSAETCS
OTIpE/ICTICHHOE KOJIMYECTBO TEIUIA M €CIM OHO MPEBOCXOIUT KOJMYECTBO TEIUIa,
OTBOJMMOE OT p-N MEpexosa, TO TeMIeparypa HauHET MOBBIIATHCS, YTO MPUBENET K
pooOoIo;

6) IIpoxoxneHue oOpaTHOrO TOKAa B p-n  MEpexoAe, NPH KOTOPOM BBIIENSETCS
OTIPE/ICTIEHHOE KOJIMYECTBO TeIUIa M €CIIM OHO He MPEBOCXOJHUT KOJIMYECTBO TEIUIA,
OTBOJMMOE OT p-N MEpexoja, TO TeMIeparypa HauHET MOBBIATHCS, YTO MPUBENET K
pooOoIo;

B) IIpoxokieHne oOpaTHOrO TOKa B p-n  Iepexoje, Hpud KOTOPOM BBLAEIAETCS
OTIpEe/ICTIEHHOE KOJMYECTBO TEIIa M €CJIM OHO  MPEBOCXOIUT KOJIWYECTBO TEIlIa,
OTBOJMMOE OT p-n Mepexoja, TO TemIlepaTypa HE H3MEHUTCS, YTO MpPUBEIET K
pooOoIo;

6. VYxaxwure popmyry mupunsl OI13 B o0mem Buje.

2EE
a) d:\/ O.Na+Nd.( kiU);

e Na- Nd
e Na+Nd
d= . (o tu);
0 \/215120 Na-Ng \PxEu);
2EE, Na+Nd
= . . Tu);
®) d \/ Na—nd =)

r) dz\/z—E Na+Nd (@ u).
eE, Na-Nd
7. Tlpu npsiMOM CMEIIIEHHH B P-N TIEPEXO0JIE MPOUCXOAUT
a) OKCTpakIus;
0) Mmxexmus;
B) OKCTpakUus U UHKEKLHS;
r) petid HOCHTENEH 3apsia.
8. uddysnonHast TEOPHUS — ITO TEOPHS TOJICTOTO IMEPEX0a, KOria
a) IHupunaa OIT3 muoro Menbiie auddy3nonHoi LHb d < L ;
0) lupuna OI13 mHOrO GOMNBINE AU PY3HOHHON uTHHBL d > L ;
B) Illupuna OIT3 paBHa quddys3uonHoit aune d = L;
r) upuna OI13 menbiie mbo paBHa qupdy3noHHON unHe d < L.
9. IlpoOuBHOE HampsDKEHHE YMEHBIIACTCS, TPU TYHHEIBHOM Mpo0oe ¢  yBEIWYCHHEM
TeMITepaTypsl, T.K.
a) lllupuHa 3ampemieHHOW 30HBI  YMEHBIIACTCS, W  yMEHBIIACTCS  TOJIIMHA
MOTEHIIMATBHOTO  0apbepa, YTO TO3BOJSIET TYHHEIMPOBATh, TPH  MEHBIINX
HAIPSHKCHUSX;
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6) llupuHa 3anpemieHHOW 30HBI  YBEJIMYMBACTCS, W  YBEJIWYMBACTCS  TOJILMHA
MOTEHIIMANBHOTO  Oapbepa, 4YTO IMO3BOJSIET TYHHENIUMPOBaTh, TMPU  MEHBIINX
HAaIpPsHKEHUSX;

B) IllupuHa 3ampemieHHON 30HBI  YBEIMYHMBAETCS, M  YMEHbBLIAETCS  TOJIIMHA
NOTEHIMATBHOIO  Oapbepa, 4YTO TO3BOJSIET TYHHEIMPOBAaTh, TpPH  OOJBIIUX
HAIPSHKCHUSX;

r) IllupuHa 3ampelieHHOM 30HBI YMEHBINACTCS, W  YBEJIWYMBACTCS  TOJILIMHA
MOTEHIIMANBHOTO  Oapbepa, UTO TIO3BOJIIET TYHHEIUpPOBaTh, TMpPH  OOJIBIIMX
HaIpsHKCHUSX.

10. T, — 310

a) Bpems xxu3HU OBIPOK;

6) Bpemsi )Xu3HU 3JIEKTPOHOB,;

B) Bpems ku3HM HOHOB;

r) Bpewms xxu3nu HocuTeneil CoOCTBEHHOTO T1/1I.

Tonnwlil nepevenv mecmos npugooumcs 8 banke mecmogulx saoanuui KbI'y

6.5. ®opma u conepkaHue NPOMEKYTOYHOM ATTECTAMHA

HBy‘-ICHI/IC JUCHUITIINHBI ((TBGpI[OTeJIBHaH OJICKTPOHUKA» 3aKaHUYUBACTCA 3aUCTOM.

Nk =

10.
11.

12.
13.
14.
15.

16.

17.
18.
19.
20.

21

6.5.1. IlpuMepHbIii epevyeHb BONPOCOB K 3a4eTy

Jnddy3noHHBIH TOK B MOTYNPOBOAHUKAX. 3aKOH MOJIHOTO TOKA.

VYpaBuenue HenpepbiBHOCTU. b dy3roHHas niuHa HOCUTENEH 3apsa.

Buibl 571€KTpUYECKUX KOHTAKTOB, TPEOOBAHUS K HUM.

P-n-nepexon B paBHOBECHH.

P-n-nepexon B cMeleHUN.

BAX uneanbHOro u peajabHOro p-n-nepexoa.

[MpuHIMI — #EWCTBUSA, peXUMBI PabOThI, XapaKTEPUCTUKH, YCIOBHOE Trpaduueckoe
0003HaUYEHNE U MapKUPOBKA JHOJOB: BHIIPIMUTENbHBIX, BY, UMIYJIbCHBIX.

[MpuHIMI —AEWCTBUSA, pEeXUMBI PabOThI, XapaKTEPUCTUKH, YCIOBHOE TIpaduyeckoe
0003HaueHrEe 1 MapKUPOBKA TMOOB: BAPUKAIIOB, CTAOMIUTPOHOB, CTAOUCTOPOB.

[Mpunanun neiictus, BAX, 0603HaueHe TYHHEILHOTO TUO/A.

BreipsiMiisitoniuii KOHTaKT METaI-NOTYTPOBOJHUK B PAaBHOBECHHU.

BpInpsMisromii  KOHTAKT — METaUI-MOJNYIIPOBOAHUK B cMmewleHud. JluomgHas wu
mudpy3noHHAS] TEOPUU BBITTPSIMIICHHUS.

KoHTakT MeTanmt — moaynpoBOJHUK C OMUYECKUMU cBoiicTBaMu. CriocoObl (hOpMHUPOBAHHSL.
CrpyKTypa v IpUHLHUI AeHCTBUS OUTIONSPHBIX TPAH3UCTOPOB.

Pexxumbl paboTHI, CXEMBI BKIIFOUEHUSI, TApaMETPhI OUITOISIPHBIX TPAH3UCTOPOB.
Ocobennoctn BAX, muddepennmanpapie KOIDOUIMEHTH Mepeaayr  OUIOJISIPHOTO
TpPaH3UCTOpPa, BKIFOYEHHOT0 1o cxeme Ob.

Ocobennoctn BAX, muddepennmanpapie KOAIDOUIMEHTH Mepeaayrl  OUIOJSIPHOTO
TPaH3UCTOpPA, BKJIFOUEHHOTO 1o cxeme O0.

CtpyKTypa U IPUHIUI JEUCTBUS TUPUCTOPOB.

Tuns! TMpucTOpoB. CXEMBI BKIIOUEHHUS, TapaMeTpbl 1 BAX Trpuctopos.

Oddexrt mons. MAII-ctpykrypa. [ToBepXxHOCTHASI TPOBOIUMOCTb.

Bonbrdapaausie xapakrepuctuku MAII-ctpykTypbl. [loBepXHOCTHBIN BapHKarl.

. Ctpyktypa v npuHuun aeictsusg MJIII-TpaH3ucTopoB ¢ HHAYIIMPOBAHHBIM KaHAJIOM.
22.
23.
24.

BAX u napamerpst MIII-TpaH3uCTOPOB ¢ MHAYLIUPOBAHHBIM KaHAJIOM.
Crpykrypa u npuniun aerictsust M/III-TpaH3ucTOpoB O BCTPOEHHBIM KaHAJIOM.
BAX u napamerpst MIII-TpaH3uCcTOpPOB €O BCTPOEHHBIM KaHAJIOM.
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25.
26.

27.

28.

29.

30.

10.

Knaccugukaius onTos1eKTpOHHBIX MOTYTIPOBOJIHUKOBBIX TPHOOPOB.
[TomynpoBoiHUKOBBIE TPUOOPBI 0TOOpakKeHHsI HHPOpMaLMK U UHPPAKPACHbIE
U3ITy4arolue TUO/IbI.

Jlazepsl. [IpuHnmn nerictBust. KOHCTpyKIMs M TEXHOJIOTHS U3TOTOBJICHHSI MHKEKIIMOHHBIX
na3epoB. OCHOBHbBIE XapaKTEPUCTUKH U NTAPAMETPBHI.

®dortope3nuctopbl. TeXHOIOTHs U3TOTOBIIEHUS U KOHCTPYKIHS. OCHOBHBIE XapaKTEPUCTUKU
U TIapaMeTpBI.

®ortonnoabl. TeXHOIOTHs U3rOTOBJIECHUS U KOHCTPYKIMS. OCHOBHbIE XapaKTEPUCTHKU U
IapaMeTpBl.

®oT037EeMEHTHI, POTOTPAH3UCTOPHI U (POTOTUPHUCTOPHI. OCHOBHBIE TApaMETPhl U
XapaKTEPUCTHUKH.

7. Yd4eOHO-MeTOaAMYeCKOe O0ecneyeHHe TUCHUIIUHBI (MO1YJIA)
7.1.  OcHoBHasi JuTEparypa

I'yproB B.A. TBepaoTenbHas 2IEKTPOHUKA: YIeOHOE TTOCOOHME JIJIsl BY30B IO HANpPaBIICHUIO
010700 "®uzuka" u crnermansaocta 010701 "®uszuka" / B. A. I'yptoB. — 2-e u3a., gon. —
M.: Texnocdepa, 2005. — 408 c.

[[TanumoBa, K.B. ®u3nka noaynpoBOAHUKOB. [DJIEKTPOHHBIN pecypc] — DJIEKTpPOH. AaH.
— CII6.: JIanp, 2010. — 384 c. — Pexxum moctyma: http://e.lanbook.com/book/648 — 3ari.
C DKpaHa.

Tposn, I1.E. TBepmoTenbHast 3JIeKTpOHUKA. [DNEKTPOHHBINH pecypc| — DJEKTpPOH. JaH. —
M.: TYCYP, 2008. — 330 c. — Pexum nocrtymna: http://e.lanbook.com/book/4966 — 3aru.
C DKpaHa.

7.2. JlomosiHMTeJIbHAS JUTEepaTypa

IpsikonoB, B.I1. CBepxckopocTHas TBepAoTenbHas aiekTpoHuka. T. 1: [Tpubopsl obiero
Ha3HayeHUs. [DIEKTPpOHHBINA pecypc| — DnekTpoH. aaH. — M. : JIMK Ilpecc, 2013. — 600
c. — Pexum noctyna: http://e.lanbook.com/book/9121 — 3arm. ¢ skpana.

IpsikonoB, B.II. CeepxckopocTHasi TBepAoTelbHas odyekTpoHuka. T. 2: Ilpubopsr
CHEIUATBHOTO Ha3HauYeHUs. [DNeKTpOHHBIM pecypc] — DnektpoH. gaH. — M. : JJIMK
ITpecc, 2013. — 576 c¢. — Pexum pocrtyna: http://e.lanbook.com/book/9122 — 3arm. ¢
JKpaHa.

Jlebenes AWM. ®duswka TOMYNPOBOJHUKOBBIX TMPHOOPOB. [DJIEKTPOHHBIA pecypc] —
OnektpoH. JnaH. M.: ®wsmatimur, 2008. - 488 c. - Pexxum  moctyma:
http://www.studentlibrary.ru/book/ISBN9785922109956.html

O.B. Munos3opos, W.I'. ITankoB. DiekTpoHrKa. YUeOHUK ISl BY30B 4-¢ u31., ctep. - M.: BIIL.
2008. (OnextponHbIit yueObHuk B 6nbmmorexe KBI'Y, pexum nocrtyna http://lib.kbsu.ru).
A.JI. Mapuenko. OCHOBBI JIEKTPOHHKH, y4. IOC. U1 BYy30B. [DJIEKTPOHHBIN pecypc] —

Onektpod. gan - u3a. MK Ilpecc. 2000. - 9bC «Kuurad®oua» - Pexum pgocryna:

http://www.knigafund.ru
M.A. XKaoponkos, A.B. Ky3un. DnekTpoTexHuKa U 3JIeKTpOHHKA: y4. Toc. - M.-JI: Akanemus,

2005. - 49 k3.
H.M. Tyros u ap. [TomynpoBomHuKOBBIe TPHOOPEL. - M.: DHeproaromusaar. 1996.

7.3. Ilepuoanmyeckue u3gaHus
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http://www.knigafund.ru/
http://lib.kbsu.ru/
http://www.studentlibrary.ru/book/ISBN9785922109956.html

[lepeuenp nmepuoANYECKUX U3AAaHUH, Momy4yaeMbix OuOimoTekoil KBI'Y, B KOTOpPBIX CTYIEHT
MOKET O3HAKOMHUTBCS C COBPEMEHHBIMHM JIOCTIKEHHSIMU B OOJACTH 3JEKTPOHUKH, MHUKPO U
HAHOJJICKTPOHUKHU:

b s

Ouzuka. (Pusnka MOIYNPOBOJHUKOBBIX TMPOBOJHUKOB M JTUAJICKTPUKOB, KBAHTOBAs
anekTponuka). M3sectust BY308B.

DNeKTPOHUKA.

@u3uKa ¥ TEXHOJIOTHs ITOJIYIIPOBOIHUKOB.

MUKpO3IEKTPOHHKA.

KBaHTOBas 311€KTpOHMKA.

7.4. HHTepHeT-pecypchl

http://www.Russianelectronics.ru -nmopran «Bpems an1eKTpoHUKI)
http://www.platan.ru — kataaor 3J1€KTPOHHBIX KOMIIOHEHTOB
http://metodist.lbz.ru/iumk/nano/lections.php - BUIEOPOIUKH MO HAHOTEXHOJIOTHH
http://nano.fcior.edu.ru — xaTanor Hay4yHO- 0Opa30BATEIBHBIX PECYPCOB IS
HAHOWH/TyCTPHH.

8. MarepuajbHO-TeXHHYECKOE o0ecriedyeHue N CIUTINHbI

Jlexiuu Mo AMCUUIUIMHE MPOBOISATCS B ayAUTOPUU, OCHAIICHHONH HOYTOYKOM, MMPOEKTOPOM
Y UHTEPAKTUBHON TOCKOM.

JlaGopaTopHblii MpakTUKyM TpPOBOAUTCA B yueOHOW mabopatopuu «TBepaoTenbHas
JIIEKTPOHUKAY.

CTyneHThl UIMEIOT IOCTYI Yepe3 MIHTepHeT 1ocTyn K equHOMY 00pa3oBaTeIbHOMY MOpTaly,
I7I€ B OTKPBITOM JOCTYIIE€ MMEIOTCS PECypChbl Yy4eOHO-METOJUYECKON JIUTEpaTyphl, SBISIOLIUECS
paspaborkamu Benymmx BY30B Poccun.
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«Du3uka KOHACHCUPOBAHHOI'0 COCTOSITHUS»
1o HanpasJjeHuio noaArorosky 11.03.04 CopemMenHble HHPOPMANMOHHbIE TEXHOJIOTHH B

3JIEKTPOHHOM TEXHUKeE

Ha 202 -202 y4eOHbIii rojg

1. JIucr u3meHeHuii (1onoiHeHuii) B padoyeil mporpaMMe AUCHHUIIMHBI

Ne ni/m JuiemeHT (myHkT) PII/] Ilepeyenn Ilpumeyanue
BHOCHMBIX
U3MEHEHUI
OO6cy>xaeHa 1 peKOMEHI0BaHa Ha 3acelaHiH Kadeaphl_
(bU3NYeCKUX OCHOB MUKPO- U HAHOIIEKTPOHUKH,
poTOKOJ Ne OT « »
3aBenyrommii kageapoi / P.1I1.Temes/
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