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1. HEJIM OCBOEHUST AUCUHUIIJIMHbI

[es1stMH OCBOEHHUSI AHCUMILTHHBI '")JIEKTPOHUKA"' SIBJIAIOTCH:
1. TIoAroToBKa B 0O0JACTH 3HAHWS OCHOBHBIX PAIHOKOMIIOHEHTOB M  PalnONprOOpPOB.
MCTIOJIb3YEMBIX TIPH CO3IaHHH PAJHOdJIEKTPOHHOH arnapaTypsbl.
dopMHUpOBAHHE IMPAKTHIECKUX HABBIKOB paBoTHI CO CIOKHOM 2TEMEHTHOM 6a30il.
O3HaKOMJICHHE ¢ OCHOBAMM  TIPUMEHEHHS COBPEMEHHOH  DJIEMEHTHOH  Oasbl M

Lo b

HEPCICKTHBAMM €€ PA3BUTHSL.
4. TloAroToBKa B 00JACTH PAAMOTEXHHKM JUIS Pa3HbIX cep HayYHO-MCCICI0BATE IbCKON
1poeCcCHOHAIBHOM JAEATEIILHOCTH CIIELHAIUCTA.

2. MECTO JUCHUITIJIMHBI B CTPYKTYPE OIIOII BO

JlncuunaHa "DiekTpoHnka’ OTHOCHTCS K 0a30BOH 9acTH JIMCUHIIIMH (b1.b.11):

Biaumocensb ¢ Opycumu OUCHURIUHAMU

Kypc "DiieKTpOHMKH'" — OCHOBBIBACTCS ~ Ha  3HAHWUH "MaremaTuku",
"PaMoMaTepHalioB W PaJIMOKOMIIOHEHTOB".

[TostydeHHBIE 3HAHHS MOTYT OBITh HCIO/IB30BAHbBI IPH JHIIOMHOM MTPOCKTHPOBAHHH H
Npy  M3yueHMH JIMCHIHNIHH - «OCHOBBI - TCOpHH  LeneHy, «CXeMOTEXHHUKA  aHAIOTOBBIX
YIEKTPOHHBIX YCTPOHCTBY., «Pajronepe/iatoine ycTponeTBay, «PajimoripeMHble yCTPOHCTBAY.
«YCTpOHCTBA  HJICKTPOIIHTAHUS), & TaKKe B Tpolecce pa3paboTKH M TIPOCKTHPOBAHMS
pajioariaparyphl.

"Ouszukn",

3. KOMIETEHLMHU OBYYAIOUIETOCSI, POPMHUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCHUITJINHbI

B pesynbTaTe OCBOCHHMS JIMCHMILIAHBI OOYHAIOUIMHCS JIOJDKCH OCBOMTH CICAVIOUAC
KOMIIETEHIINH:

- CIOCOBHOCTBIO K caMOOpranu3aliik u camoodpaszosannio (OK-7);

-CIIOCOBHOCTBIO  YUMTHIBATH ~ COBPEMEHHbBIE  TCHJICHIMH  Pa3BUTHA  HJICKTPOHUKH.
H3MEPUTEIILHOH M BBIYHCITMTCIIBHOR  TEXHUKH, HH(OPMAIMOHHBIX TEXHOJIOTHH B CBOEH
npodeccronanbHoi aesteabHocTH OTK-7).

Taxxe 06yan)LIlHﬁCﬂ JIOJDKEH JICMOHCTPUPOBATDH CJICAYIOLIHME pe3yJibTaThl ()6p2!'308£lHHHI

1.1. 3HaThb:
- (¢usnueckne HdQexThl M MPOLECCHl, JIeKAlMEe B OCHOBC PUHIIMITOB  JICHCTBHS

MOJIYITPOBO/IHUKOBBIX, JJIEKTPOBAKYYMHBIX W ONTOYJICKTPOHHbIX pubOpoOB, YCTPOUCTBO H
NPUHIMIT JCHCTBUS, CXEMbl BKJIIOUCHUS H PEKHMBI paboTbl 1PUOOPOB, BHJI CTATHUCCKHX
XapakTepPUCTHK U MX CEMEHCTB B Pa3IMUHBIX CXEMaX BKIIIOYCHHS YCTPOMCTBAX, @ TAKIKE OCHOBDI
TEXHOJOTMHM HMHTETPATBHBIX CXEM, MHKDOCXEMOTEXHHUKY W  TMPHHIHIIBI paboTel  0a30BBIX
KAaCKajOB AHAJIOTOBBIX M JIOTMYECKHX DJIEMEHTOB HM(POBBIX CXEM,  JICMEHTHYIO Hasy w
CXEMOTEXHUKY aHalOrOBbIX HHM(POBBIX M MHKPOINPOIECCOPHBIX YCTPOHCTB  AJICKTPOCBA3H,
OCYINECTBIISIONINX YCHIIEHHE, QUIBTPALNIO, TCHEPALHIO H 06paboTKy CHIHAJIOB, OCOOCHHOCTH
MHKPOMUHUATIOPH3ALINH TAKHX YCTPOHCTB Ha 0a3¢ MPUMCHEHUS MHTCIPATBHBIX MHKPOCXCM



2.1. YmeTb:

- BBIABJIATH CYIIHOCTH MpoOJIEM. BO3HHKAIOIIUX B XOIE npo(eCCHOHATBHOH J1EATEIbHOCTH.
TIpUBIIEKATh IS WX PEIIEHUs COOTBETCTBYIOLIMH (GHU3HKO-MaTeMaTUYECKUH ammapar, a Takxke
MCIOJIb30BATh OCHOBHBIE NMPHEMBI O0OpaOOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX W - NMPUMEHSTH
JeHCTBYIOLIME CTAHIAPTHl, TIOJIOKEHUS W HHCTPYKIHH 110 0OpPMIICHHIO TEXHHYECKOH
JIOKYMEHTALIUH .

3.1. Baaaets:

- HaBBIKAMHM NPAKTHYECKOW paboThl ¢ J1aOOPaTOPHBIMHM MAKETaMM aHaJOroOBBIX H U POBBIX
YCTPOMCTB, HABBIKAMH JKCIIEPUMEHTALHOTO ONPEACNICHHs CTaTHYCCKUX XapaKTCpUCTHK U
[apaMeTpoB Pa3IMYHbIX 3JIEKTPOHHBIX MPUOOPOB M HX KOMIIBIOTEPHOrO HCCICAOBAHHUA I10
NEKTPUUECKAM MOJENSAM M METOJaMH. HEOOXOIUMBIMH Ui BBIOOpA DJIEMEHTHOH Oa3bl H
KOHCTPYKTOPCKMX PELICHHH C yd4eToM TpeOOBaHUi HaJEKHOCTH. YCTOMYMBOCTH K BO3JEHCTBUIO
OKpY?KAIOLIEH CpeIbl, JIEKTPOMAarHUTHOH COBMECTHMOCTH U TEXHOJIOTMYHOCTH

4. CTPYKTYPA U COJEPKAHUE JUCHHUIIJIMHBI: "Dnektponnka”
O61uast TpYI0EMKOCTb TMCLMIUIMHBL COCTABIIAET 4 3aueTHbIE eMHMIBL 144 JacoB.
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OCHOBHBIX MaTe€pHaJioB, MCIOJIb3-
YEMBbIX B 3JIE€KTPOHHOH TEXHHUKE.
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MOJYTPOBOJHUKOBBIX JJIEMEHTOB.
[ToTypOBOAHMKOBBLIE IHOMBI, HX
THIbI u XapaKTepHCTHUKH.
bunoJsisipHbie u MoJIeBbIE
TPAH3MCTOPBI, WX THIbI, MPHUHIHK-
nel pabOTbl U XapakTEPUCTHKH.
THPUCTOPBI, MPUHLMMbI pabOThl U




XapaKTepPUCTUKH.
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4. TexHonoruueckue OCHOBBI 0.7
MOCTPOEHHUs WUHTErpajlbHbIX HI-
MukpocxeM. Tumbel HHTETPATbHBIX KOHTp
MHUKPOCXEM M OCOOEHHOCTH HX
(YyHKLLMOHUPOBAHMS.
[lepcnieKTUBHbIE MYTH Da3BHTHA
UHTErPaTIbHOM CXEMOTEXHHUKH.
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5. | OcoOeHHOCTH MOCTPOEHHS JIOTH-
4eCKHX JIEMEHTOB Ha MHTErpallb—-
HbIX cXeMax. THIbl, KOHCTPYKLIWH
¥ XapaKTepUCTUKU 6a30BbIX
JIOTHUYECKUX JIEMEHTOB.
3anoMHUHarOLLKE JJOrHYECKHE
HJIEMEHTbI.
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6. OCHOBHbI€ HarpaBJIeHUs Pa3BUTUS 10, 3/50 PevTu
(hyHKLMOHAILHOM JIEKTPOHUKH U 11 HI-
MepCneKTUBbI UX PA3BUTHA. KOHTP
CoBpEeMEHHbIE PaIHOIEMEHTI,
peau3ytoLe NPUHLMIIbI QyHK-
LUMOHAJIbHOM JIEKTPOHUKH.
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7. | HasHauenne u  Buabl  doTo-
3JIEKTPUUECKMX M HHIMKATOPHBIX 3
npubopoB. DHU3HYECKHE SBICHUS,
WCrosib3yeMble B Tpubopax.
KuakokpucTauIM4ecKue "
Mja3MeHHble HHAWKATOPbI.

150

(%)
(3]
o
8]
g

8. | Knaccudukauus npubOpoB Baky- 14,
yMHOW TeXHUkU. Dusuueckue sB- 15
JIeHUs, MCIIOJIb3yeMble B MpUbopax
BaKyyMHOM TeXHUKH. Tumbl #
XapaKTEePUCTHKH 3JIEKTPOHHBIX
gamn. Tumbl WM XapakTEPUCTHKH
5JIEKTPOHHO-TyYEBbIX MPHOOPOB.
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Q. | [lepcnekTUBbI pa3BUTHS 16, Pelitu
JIEKTPOHHONW TEXHHKH. 17 HI-
KOHTPO
Jb 3
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

5.1. AKTHBHbIC H HHT€PAKTHBHbIE POPMBbI 00ydeHHs
C nenpto (GOpMHpOBaHHS W DPa3BUTHA NPO(ECCHMOHATBHBIX HABBIKOB CTYICHTOB B
y4eOHOM IMTPOLECCE UCIOJIb3YIOTCS aKTUBHBIC H HHTCPAKTUBHBIC (G OopMBI IPOBE/ICHUS 3AHATHI B
coueTaHHMM C BHEAYAMTOPHOH  paboToi: (1abopatopHble  pabOThI,  IMPAKTUYECKHE
3aHATHS.KOHTPOJIbHbBIE ayTUTOPHbIE PaGOTHL HHIMBHIYAlbHBIE JOMALIHUE PabOTHI). O6beM
3aHSTHI. IPOBOJMMEIX B MHTEPAKTHBHBIX (POpMax. COCTaBiIseT 24 4vac 3aHsTHH. 12 4acoB




KOHCY/IbTALIMOHHBIX 3aHATHI (BHE PACIIMCAHMS), IIPU HEOOXOIMMOCTH KOHTPOJIbHBIE PabOTHI (Ha
JIEKIIHOHHBIX 3aHATHIX).

5.2. CamocrosiTe/ibHasi paboTa CTY/IeHTOB
CamocrosiTenpbHas (BHeayauTOpHas) paboTa CTYAEHTOB BKJIIOYACT  3aKpEIJIEHHC
TEOPETHYECKOr0 MaTepUaa IPH MOArOTOBKE K BBIIOIHEHHUIO H 3allluTe JIa0paTOPHBIX 3a1aHuH.
a TaKKe MPH BBHINOJTHEHWH WHIMBH/IYalbHOH AoMaliHell paboThl. OCHOBa CamOCTOSTENbHOH
pabOoTHI - H3yYEHHE JIUTEPATYPHI 10 PEKOMEHI0BAaHHBIM HCTOYHHKAM M KOHCIICKTY JICKIUH.

5.3. MyJibTHMeIHI{HbIC TEXHOJIOTHH 00y4eHU
Bce JIEKIMOHHBIE 3aHSTHS MPOBOIATCS B BHIAE IPE3CHTALMH B MyJIbTHMEIHHHOMN
ayJMTOPUH C HCIHOJIB30BAHHEM KOMIIBIOTEPHOTO IPOEKTOpA M NPEICTaBICHUEM OT 15 mo 30
CJIAiI0B MO KaX10MW JICKIIHH.
CTyneHTaM MNpENOCTABISIETCS KOMIIBIOTEPHBIH KypC JICKUMH M OIMCAaHHs  BCEX
naboparopHbix paboT. KOMIBIOTEpPHBIC TEXHOJOTHH HMCIOJb3YIOTCS IS o¢opMIIEHHS
n1abopaTOpHbIX padoT.

5.4 PeiiTuHroBasi cucremMa o0y4eHus
PelTHHI-KOHTPOJIL MPOBOIMTCS TpU pasa 3a cemectp. OH mpearnosaraeT OUEHKY
CYMMApHBIX Oa/JIOB 1O CIEIYIOIIMM COCTAB/SIONMM: aKTUBHOCTb Ha KOHTPOJIbHBIX 3aHATHAX.
Ka4ecTBO BHIMOIHEHHUS JOMAIIHUX PEWTHHIOBBIX 3a/laHU ¥ 1ab0paTOpHbBIX paboT.

6. OLIEHOYHBIE CPEJCTBA JIJISl TEKYLIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAILIUU 10 UTOT'AM OCBOEHUSA
JIUCHUIIIMHBI U YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTBHI CTYJIEHTOB

7.1.Bonpochkl K YK3aMeHYy.

1 | Jnddy3uoHHbIN U ApeHPOBbIK TOK B MOJYPOBOJIHUKAX.

o

Crpykrypa rubpuaaeix UMC u ux cpaBHeHHUE C M0JYTPOBOHUKOBBIMU NUMC

1 | CocTrosiHME paBHOBECHS B P-N [IEPEXO/IE.
2 | BUC u ux napaMeTpsl.

1 | Pacnipenesnenus B p-n nepexoie.

O]

Hanexunocts UMC.

1 | DHepreTHyeckas AuarpaMma p-n nepexoja.
OcobennocTty peanu3aiuu paguocxem Ha UIMC.

8]

1 | Toxu npu NpssMOM U OOPaTHOM BKJIFOUEHHMH P-N MIEPEX0/a.

(NS

I/IHTCFpa_HbHBIC JHUOJbI.




WHKEKIMS U SKCTPAKIIUSL HOCUTEIIEH.

[N

Pesucropsl B nosynpoBoaaukoBeix UMC.

Tunsl moaynpoOBOAHAKOBBIX AH010B (BY, nepekntoyaresbHble, Me3a- U T.11.).

OcoBEHHOCTH pealu3alii KOHIeHcaTopoB pasnuynoro suaa B UMC.

[1po6oii B quojax.

CpasuuTenbuble xapakrepuctuku MMC na M/ITI-CcTpyKTypax u OUIONISpHBIX
TPaH3UCTOPAX

CTaOHJIUTPOHBI.

[\

113C

TyHHeanme JHOABI.

o

Jlornyeckne UMC na 6unossipabix 1 M/IlI-Tpansucropax.

Bapukarbl.

[N

ITapametpsl 1 poseix MMC.

[TpuHIHIB paboThl OUIIOJISAPHBIX TPAH3UCTOPOB

)

TJIHC u PTJL

IlapamMeTpbl B XapaKTePUCTHKU TPaH3UCTOPOB B cxeme ¢ Ob

[\

PETJI u JTJL

[TapaMeTphl ¥ XapakTEepPHCTUKH TPAH3UCTOPOB B cxeMe ¢ O3,

8]

TTJI u TTJILIL

I[IpuHIHMIILI pabOThHl X XapaKTEPUCTUKH MOJIEBBIX TPAH3UCTOPOB.

9]

SCJlu WJI.

TupucTopsbl.

9]

OcHosuble Gynkimu ananoropsix UMC.

2 tuna UMC (11/11 ¥ rTHOpHIHBIE) U UX OCOOEHHOCTH.

S

Metanueckue U audnekrpuyeckue mieHku B UMC.

OCHOBHbBIE TeXHOJIOIHYECKHe onepalui npu u3roropienun UMC.

OCHOBHBIE IPUHIAIIE] U (U3MUECKUE SBICHUS, HCIONb3YeMbIE B QYHKLHOHATBHOK
JIEKTPOHHKE.

Knaccudurannss UMC u cucTemMa yCcJI0BHBIX 0003HaYCHUH.

o

OnTO3JEKTPOHHUKA.

[ Tuns! kopoycoB UMC u cucteMa HX YCIOBHBIX 0003HaYCHHH.




o

‘ AKYCTO2JIEKTPOHHUKA.

| | [Tnanapro-aud$y3uoHHAs CTPYKTYpa OUIIOISAPHBIX TPAH3HCTOPOB.

NS

OCHOBHBIE TIPUHIUIBI pAGOTHI U [TapaMeTphl MEKTPOBAKYYMHBIX IPUOOPOB.

1 | Crpykrypa M/III-Tpan3ucTopoB B noxynpoBoAHMKOBbIX UMC 1 MHOrOKpUCTaIbHBIC
NUMC.

DIeKTPOBAKyyMHBIE TPUOJ, TETPo, eHTo . VX ocobeHHOCTH, TapamMeTphbl 1
XapaKTEePUCTUKH.

]

1 | CoBmewmenunsie UMC.

o

DJIT 1 KUAKOKPUCTANIMYECKUE MHIMKATOPBIL.

6.2. 3apanus aaa CPC

1. Onpenenuth TeMIepaTypHblii KO3(QOUIHMEHT JMHEHHOTO pPACIIMPEHHs U YIIMHEHHE
HUXPOMOBO# TTPOBOJIOKH, €CIIH M3BECTHO, YTO IIPU MOBBIIIEHHN TeMnepaTypsl ot 20 10 1000°C
IEKTPHYECKOE COMPOTHBIICHHE MPOBOJIOKH HM3MeHseTes 0T 50 10 56.6 OM. JlnnHa mpoBoJIoKH B
xonoaHOM cocTosHud /=50 M. TemmeparTypHbl KO3(QQHUMEHT YIEIBHOTO CONPOTUBIICHHS

HHXpOMa [PHHATh PaBHBIM 15¥10° K' . Ko>bduuueHTbl CBA3aHbl CIEAYIOLHM
COOTHOLIECHUEM:

0,=0rtay ,

raie  Og — TEMIEPaTypHbIi KOY(PGHUIMEHT CONPOTUBJIEHUS MPOBOIHMKA:  Op —
K03 (HUIHEHT yHeJIbHOrO CONPOTHBICHHS MarepHama; o) — KOIQQHUMEHT JIHHEHHOTO
paciIupeHusl.

2. Tlpu HarpeBaHWy IPOBO/IA W3 MaHraHMHA JUIMHON 1.5 M u nuamerpoM 0.1 MM OT 20 no
100°C ero comportuBienre yMmenspmmiaoch Ha 0.07 OM, a ainMHa yBeIMYMIIach Ha 0.16%.
OnpenenuTh TeMmeparypHbii  koddduiment yaenpHoro comnporusnenus. Ilpu  pacuerax
IIPUHSATH, YTO IPH KOMHATHOM TeMIepaType JUIsi MaHraHWHA y/CJIbHOE CONPOTHBICHHE [=0.47
MKOM'M.

3. OnpeaenuTh HANPSKEHHOCTh IEKTPUUYECKOTO MOJIS. BOSHUKAIONIErO B 3a30pe MEKY
IJJACTHHAMH TUIOCKOTO KOHJEHCATOpa, OJJHA U3 KOTOPBIX M3TOTOBJICHA W3 QIIOMMHHMA. a JApyras
13 MIaTUHBL [L1acTHHBI COeJUHEHBI MEXKIY COOOM MEIHBIM IPOBOJOM, a JUIMHA 3a30pa /=5 MM.
PaGoTa BbIXO/Ja DJIEKTPOHOB U3 AIIOMUHHS, MEJIU H IIJIATHHBI COCTABIIET, COOTBCTCTBCH. 4.25.
4.4 u 5.32 5B. Kak #3MeHUTCS HAMPSIKEHHOCTD I10JIs], €CIH aIFOMUHUEBYIO U MEJHYIO IIACTUHBI
3aKOPOTUTH IIPOBOJIOM W3 IUIATUHBI TIPH TOH ke JUTMHE 3a30pa’

4. TloueMy pa3sHOCTh MOTEHI[HAIOB, BOSHUKAOIIYIO ITPH KOHTAKTE JIBYX META/LIOB HEJIb3s
M3MEPHUTH ¢ MIOMOLIBIO BOJIBTMETpA?

5. W3 HHUKeJeBOH JICHTH! IUMPHHOM | CM W TONIIMHONW | MM HEOOXOAMMO H3rOTOBUTH
myHT conporusienneM 0.4 Om. Kaxoi mmvHbl 10KHA ObITH HUKENIEBAs JICHTA. €CIIH yACIBHOE
conpotusiieane HuKens 0,068 MkOm: M?

6. B 1ieMb BKIIFOUEHBI TTOCIE0BATEILHO MEIHAS U HUKEJIEBas MPOBOJIOKH PaBHOH JUIMHbI
¥ quameTpa. Haiitd OTHOIIEHHME KOJIMYECTB TEIUIOTHI, BBIJC/SIOMCHCS B 9THX IIPOBO/IHUKAX. U
OTHOLIIEHUE NaJeHUH HANpsUKEHWH Ha MPOBOAAX. Y JEIbHOE CONMPOTUBIICHHE MEIM W HHUXpOMa
paBHO. cooTBeTCTBEHHO 0,017 m 1 MKOM - M.

7. Compotusienue nposoja u3 koucrantana npu 20°C pasuo 500 Om. Omnpenenuts
conpoTtuBienne storo mposozpa npu 450°C. ecim mpu 20°C TemieparypHbIi K03 unment
Y/IeIbHOTO CONPOTHBIICHHS KOHCTaHTaHa o, = —15- 10° K, a TemmepatypHbiii ko3 duineHt
JTMHEHHOI0 pacCUIMPEHUs COCTABIISIET K"

8. Ot reneparopa DJIC, pasHoil 250B. ¢ BHyTpeHHHM conpoTBieHHeMm 0.1 Om
HEOOXOIMMO MPOTAHYTh K MOTPeOHTENIO ABYXIIPOBOAHYIO nuHHIO jummHOo# 100M. Kakas macca



QTIOMUHUS TOWAET Ha H3rOTOBJICHHE IMOJBOJIALIMX IPOBOJOB. €CJIH  MaKcHMajbHas
norpebisemas MouHocTh 22 KBT npu Hanpsbxenuu 220 B?

9. Ilog KakuM IIOCTOSIHHBIM HaNpsDKEHUEM Cle[yeT IepeaBaTh 3JICKTPUUECKYIO
SHEpPruIO Ha PacCTOsAHHE /=5 KM, 4TOOBI NpH ILUIOTHOCTH TOKa j=2.5 ‘107 A/M2 B MejHBIX
NPOBOIAX ABYXTPOBO/IHON JIMHMH [I€peiaun IOTEPH FHEPTHH B JIMHUH He NpeBblIain n=1%"

10. Ot reneparopa HanpsokeHueM 20 KB TpefyeTcs nmepenarh MOTPEOUTENO MOLIHOCTh
1000 kBt Ha paccrosaue 2.5 kM. Onpeaenuts MUHUMAIbHOE CEY€HHE MEHBIX IPOBOJIOB, CCIH
MOTEpH MOIIHOCTH Ha JIHHUH HE JOJDKHBI IpeBbluath 2%

11. OnpenenuTh JUIMHY HUXPOMOBO! MPOBOJIOKH JHAaMETPOM (.5 MM, HCIIOJIb3yeMOH s
M3rOTOBJIEHUS HArpeBaTelbHOro ycTpoicTBa ¢ compoTusiaeHdeM 20 OM npu Temieparype
1000°C. momarast, yro npu 20°C mnapamerpsl Huxpoma: p=1.0 MKOM-M: (1,,21.5'10_4: K-1;
a=1.510" K '?

12. Crepxenb u3 rpadura COeIHHEH MOCIEI0BATEIBHO C MEIHBIM CTEPKHEM TOTO ke
ceueHns. ONpeeqUTb, MPH KAKOM OTHOLICHHH JUIMH CTEP/KHEH CONpPOTHBICHHE STOH
KOMIIO3MIIMK HE 3aBHCHT OT TEMIIEpaTyphl. Y IE/bHBIE CONMPOTHBICHHUS MeIU U rpadura paBHbI
QOOTBGT?TBCIHHO 0,017 u 8.0 MKOM'M, a 3Ha4eHHUs 0, AJISA ITHX MAaTEPHAIIOB COCTABIISIOT 43107
"u-107 K.

6.3. TecTbl 1151 pEHTHHI-KOHTPOJIsI
PEUTUHI-KOHTPOJIb 1

1. Ha 9eM 0CHOBaHBI NPHHIMIBI KJIACCHPHKALHMH 0CHOBHBIX MaTePHA/I0B, HCI0JIb3YEMBbIX
B pPaHO)JIeKTPOHHKe?

- Ha MaccoBOCTH HUX MCIIOJIB30BAHHS.

- Ha nene maTepuaios.

- Ha BenmmumHe UX yJ€JIbHOH IPOBOJIUMOCTH.

- Ha mprMeHEeHUH B paJHoJeTalAX Pa3THYHbIX TUIIOB.

2. Kakue pagnodusnyeckne CBOiCTBA PAHOMATEPHAJIOB IVIABHBIM 00pa3oM
00yC/IABJIMBAIOT T€ WIH HHbIE 00/1aCTH HX IPHMEHEHHs

- BesmymrHa AUAJIEKTPUYECKON TPOHUIIAEMOCTH.

- BenmmurHa MX IpOBOAUMOCTH.

- BenmunHa IM3IEKTPUUECKUX [TOTEPh B OTHX MaTepHasax.

- BeauunHa mpoOUWBHOIO HANpPsKEHUsI MAaTEPHAJIOB.

3. Kakasi ocHOBHAsi HAY4YHasi TEOPHs OOBICHIIET B HACTOsIIIEe BPEMsi YJIeKTPodu3HiecKHe
CBOICTBA MOJIYPOBOITHHKOBBIX MATEPHAJIOB?

- Teopust XUMHUUECKOH KHHETHKH.

- 30HHas TeOpUs.

- Teopusi OTHOCUTEIBLHOCTH.

- BosiHOBast TeOpHsi 2JIEKTPOMArHUTHOIO U3TyYCHUS.

4. Kakue cBOMCTBA NPHAIOT NOJIYNPOBOJHHKAM A0HOPHbIE H AKLENTOPHbIE NPUMECH?
- [TpouHOCTB.

- [IpoBOIMMOCTD CBOOOHBIX 3apsA0B 00OMX 3HAKOB.

- [TpoBOAMMOCTB CBOOOIHBIX 3apsI0B OJJHOIO 3HAKA.

- [1oBBILIIEHHOE COMPOTUBIICHUE MPOXOKIACHHUIO HIEKTPHUECKOTO TOKA.

5. CoemHenMe JIBYX MOJYNPOBOTHUKOBBIX MATEPHAJIOB C NPOTHBONO/IOKHBIM THIIOM
NPOBOAMMOCTH CJIYKHT JJIf:



- BoIpaBHMBaHMs 3JIEKTPHYECKOT0 MOTEHIIMAIA [0 BCEMY 00beMy BELIECTBA.
- Co3/1aHMs KaHAJIOB JIOKATHHOU IIPOBOJAMMOCTH Pa3JIMYHOIO 3HAKA.

- Co31aHus TPaHUIIbI 30H IPOBOJAMMOCTH Pa3IMYHOIO 3HAKA.

- [Tony4yenus MmaTepuaioB ¢ HOBBIMU (DU3HIECKUMH CBOWCTBAMH.

6. AKenTopHbie MPHUMECH B MOJIYNIPOBOIHHUKAX CJIYKAT LJIH:
- [TocTaBKH MOJIOKUTEITEHBIX CBOOOIHBIX 3apPsI0B.

- [TocTaBku OTpUIIATEIbHBIX CBOOOIHBIX 3aPs/I0B.

- [ToroleH s MOJIOKHTETbHBIX CBOOOIHBIX 3apsAIOB.

- [Torsommenus: OTPHIIATENIBHBIX CBOOOIHBIX 3apsAIOB.

7. P-n nepexo/ B NOJIyIPOBOAHHKAX CJIYKHT JJIsl LIeJICH:

- U300511MH1 TOBEPXHOCTH MOJTYTIPOBOJHUKOB OT BO3AEHCTBUS BHEIIHUX YCIOBHH.

- Co31aHus ONTHYECKUX P PEKTOB HA IIOBEPXHOCTH MOTYIIPOBOAHMKA.

- [Toy4enus: 061acTH BELIECTBA C JONIOJHHTEILHBIMHA 31eKTPOPU3NICCKIUMH P PEKTAMH.

8. Uem apeiipoBblii TOK oTIH4aeTcs 0T AMGdy3nonHoro?
- BenmnunHoM.

- Hanpasnenuem.

- MecToM BO3HMKHOBEHHS.

- 3HaKOM HOCHUTEJICH.

- [IpyunHON BO3SHUKHOBEHHUSL.

9. Kakas MaTeMaTH4YecKasi 3aBHCHMOCTh HCII0/Ib3yeTcs /IUIs alPOKCHMAIMH IPaguKoB
TOKOB B p-n nepexoje?

- DKCIIOHEHUIAAIbHA.

- JInnetinas.

- JlJorapudmuyeckasi.

- CuHyconaIbHasl.

10. P-n mepexoa nposiBJisieT CBOMCTBA:
- UH1yKTUBHBIC.

- EMxocTHBIE.

- Pe3onancHsbie.

PEMTHUHI-KOHTPO.JIb 2

1. Kakue U3 paJlHOKOMIIOHEHTOB He OTHOCHTCH K 0JIyIIPOBOAHUKOBBIM?
- lnoael

- Tupucropsr

- )KKW vHAMKATOPBI.

- DJIEKTPOHHBIE JIAMITBIL.

- MuKpOCXeMBI

- ®eppUTOBBIE CEPICYHUKH.

2. [MoynpoBOHHKOBBIE THO/bI CJYKAT IS
- YcueHus Toka.

- YcuIieHUsl HalpsiKEHUs.

- BeinpsiMiieHHsI IEPEMEHHOTO TOKA.

3. TyHHeJbHBIE THOABI CIYKAT IS
- PeryaupoBKH ypOBHs IIEPEMEHHOTO HAIPSKEHUS.



- 'eHepaniuy NepeMEeHHOro CUrHana.
- U3mepenwst ypOBHS IEPEMEHHOIO CHTHAIA.

4. CTaONINTPOHBI — ITO:

- PagunosneMenTsl /1S cTabuiIM3aluy HapsKCHHUS.

- biioku uist crabunu3anyy ToKa.

- briok# 18 cTaOMIK3AIMK YaCTOThl HAPSHKEHUS TUTaHUS.

- PagrosneMeHTsl 11 cTabuIM3alMy TeMIIEPATyPHBIX IapaMeTpOB Pa3InYHbIX
paiioyCTPOUCTB.

5. OCHOBHOE€ HCI0.Ib30BAHHE MPH pacyeTe CXeM C Mo/ IyNPOBOIHHKOBBIMH IHOAaAMH
HAXO/HT XapaKTePUCTHKA:

- BonbT1-dapaanas.

- Amnep-BedepHasi.

- AMILTUTYJHO-4aCTOTHAS.

- BoapT-amnepHas.

6. BbICOKOYACTOTHBIE AHObI I0/IKHbBI 00/1a1aTh:
- MasibiMu rabapuTamMy ¥ BECOM.

- Majioii 6apbepHO EMKOCTBIO.

- MaJipIM TpeieJIbHBIM JOIYCTHMBIM TOKOM.

- MaJio¥i miomaabio HapyKHOHW MMOBEPXHOCTH.

7. BunosisipHble TPAH3HCTOPbI OTJIHYAKTCH OT MOJIEBBIX TDAH3HCTOPOB:

- CTOUMOCTBIO.

- KonmnuecTBOM BBIBOJIOB.

- BXOIHBIM COIPOTUBIIEHHEM.

- CTpyKTYypOil.

- [IpuHIMIIaMK paboTHI.

- KonryecTBOM MOy POBOAHUKOBBIX (YParMEHTOB € pa3IMYHBIMH THIIAMH TIPOBOTUMOCTH.

8. Cxembl BKI09eHus Tpanzuctopos ¢ OB, OK, O orM4aTces 0aHa OT APYToii:
- OBIIAM 3MEKTPOJOM, MOIKIIOYAEMBIM K 3€MJIE (TIUTAHHIO).

- O6UMMH IPUHIIMIIAMHU M3TOTOBJIEHHUS 3JI€KTPOOB.

- OGLIMMH NPUHIMIIAMH OIIMCaHHs pabOThI TPAH3UCTOPOB.

9. 3aTBOP MOJIEBBIX TPAH3HCTOPOB /sl GUIOISIPHBIX TPAH3HCTOPOB ABJIACTCH AHAIOTOM:
- basbL

- Konnekropa.

- KopmycHoro BbIBOJa TpaH3UCTOPA.

- DMHUTTEpA.

10. TupHCTOPbI — 3TO BADHAHT NOJYIIPOBOXHHKOBOH CTPYKTYpbI:
- OJTHOCJIONHOM.

- JIByXCJIOMHOM.

- TpexcnoiHOH.

-O6beIMHEHHE JIBYXCIOHHON U TPEXCIOHHOM.

- YeThIpeXCI0OWHOM.

- [IsTucnoitHoOM.

11. TUpPHCTOPbI HCIOJIb3YIOTCH B:
- YrpaBisieMbIX BBIIPAMUTEIISX.



- CMecHuTeNsIX BBICOKOYACTOTHBIX CHTHAJIOB.
- VeuamTensx HalpsKeHHs.
- Cuerumkax ['eitrepa.

PEUTUHI-KOHTPOJIb 3

1. IoaJ102KKa MOJYNIPOBOAHHKOBBIX HHTErPaJIbHBIX MUKPOCXEM MCIOJIb3yeTCsl B KayecTBe:
- AKTHBHO# paboyell cpelsl.

- KOHCTpYKTHBHOTO 3JI€EMEHTA JUIsl KPEIUICHUS] aKTHBHBIX PAZIn03IEMEHTOB.

- UcXOoaHOTO CBIPhS [UTs H3TOTOBJIECHUS PAAHOKOMIIOHEHTOB.

2. B no/1ynpoBOAHHKOBBIX HHTErPAJbHbIX CXeMaX TPAH3HCTOPbI:
- O6pa3sytorcs B 00beMe MOIOKKH.

- HanmpbuisitoTest Ha MOJUTOKKY.

- IIpHMKpEIUISFOTCSI K OJJI0KKE B TOTOBOM BH/IE.

3. Macka npH MCI0/1b30BAaHHH MHKPOCXEM CJIYKHT /1J151:

- Hanecenust MapKUPOBKH Ha KOPITYC MUKPOCXEMBI.

- YIIpolenus pa3sMeIeH!ss MUKPOCXEM Ha OOIIeH Me4YaTHOH u1aTe.

- Hanecenus pucyHKa pa3idyuHbIX CJIOEB COIIACHO TOTOJIOTUH MUKPOCXEMBL.

4. AHaJ10TOBbBIE HHTErpajibHbI¢ MUKPOCXEMbI ITOJTYIHIH CBO€¢ HA3BaHHUE HU3-34:
- AHaJIOT'MH ¢ COOTBETCTBYIOIIMMH paJAOCXEMaMH Ha JUCKPETHBIX JJIEMEHTAX.

- Ucniosib30BaHMs aHAJIOTOBBIX CUTHAJIOB.

- Ucnonp3oBadus OOJIBIIOTO YMCJIa aHAJIOTHYHBIX BHYTPEHHUX (I)pal"MeHTOB CXEM.

5. IlnpoBbie HHTErpaibHbIe MUKPOCXEMbI IOJY4YH/IH CBOE HA3BAHHE H3-32:

- Vicnosib30BaHust HCKIIFOUUTENBHO HU(POBBIX 0003HAUYEHHH) B KIIACCH(UKAIIMH UX TUIIOB.

- Toro, 4to OHH NpPEIHA3HAYEHBI LISl COBMECTHOM paboThl C pa3HOOOPA3HBIMH YCTPOHCTBAMH
¢ pOBOH HHAMKALIHH.

- Ucnonb3oBaHuu 1IH(POBBIX CHTHAJIOB.

6. B lorn4ecKkuX HHTErPaJbHBIX CXeMaX peain3yercs:
- Anrebpa byns.

- 'eomeTpus JlobaueBckoro.

- Jluneiinas anredpa.

7. B pyHKIHOHAIbHOM /1eKTPOHHKE HCIOJIb3YIOTCS:

- HoBble (yHKIIMH H3BECTHBIX MHKPOCXEM.

- HoBble (u3nyeckue MPUHIMIIEI IIPH TOCTPOCHUH MUKPOCXEM.

- HoBble gyHKIMH OJ0KOB, TOCTPOEHHBIX HA H3BECTHBIX MUKPOCXEMAX.

8. B 2/1eKTPOBaKYyMHBIX JIaMIIaX HCIOJb3YHOTCH:

- D HeKThl IMUCCHH HJIEKTPOHOB C KaTO/A.

- D¢ (deKThl IMUCCHH HOHOB C aHO/IA.

- D heKThl B3aMMOCHCTBHS Pa3THIHbIX SJIEKTPOMArHUTHBIX I0JIEH B BAKYyME.

9. B 7/1eKTPOHHOIY4€eBbIX IPUOOPAX HCIOJIB3YIOTCH:

- D¢ deKThl ynpaBieHUs Y3KUM IIOTOKOM 3JIEKTPOHOB.

- D¢ deKxThl B3aUMOICHCTBUSA OTOKA JICKTPOHOB C JIyYaMH CBETa.

- Db heKThI MOABJNEHHS HIEKTPOHOB B BAKYyMe NPU BO3JICHCTBUN Jyuei CBeTa.



10. B HBeTHBIX KHHECKONAX /IJI51 CO3AaHUS PA3JIHYHBIX LIBETOB HCIO/Ib3YIOTCH:
- XMMHYECKH Pa3JIUYHbIE JIOMUHOPOPEL

- DJIEKTPOHHBIE JIyYH PA3IMUYHOH HHTEHCUBHOCTH.

- BerpoeHHbie CBETO(GUIBTPBI OCHOBHBIX L[BETOB.

7. YYEBHO-METOJUYECKOE MW HWH®OPMAILIMOHHOE OBECIIEYEHHE
JUCHUIIJINHBI

OcHoBHag Jurepatypa. (bubnuorexa Bal'yY)
JIeKTPOHHUKa | DeKTpoHHbIi pecype] : Yueb. [Tocobue / A.C. Curos, B.W. Hepenos, AA.
Ilyxa; ITox pen. A.C. Curosa. - M. : A6puc. 2012." - http://www.studentlibrary.ru.

®usnueckue ocHOBHI AekTponukr/ CmupHOB 10.A.. Cokonos C.B.. Tutos E.B.- M.:Jlans.
2013.- 560c. —elanbook.com.

dusHYecKHe OCHOBBI HIEKTPOHUKH: Yue6Hoe nocobue / B.B. YMpuxun: Yaukom Cepsuc. - M.:
Aunbpa-M: HULL Undpa-M, 2012. - 304 c.: ur.: ISBN 978-5-98281-306-0
http://znanium.com/

JlomoiHUTE/IbHAA JIHTEpaTypa.
JIeKTPOHHKA H MUKpocxeMoTexHuka: Yue6.mocobue/ C.H.Umxma — M.: YMIT KT
2012- 424c. - http://www.studentlibrary.ru/book/

Mapuenko, A. JI. OCHOBBI 2IIEKTPOHHKH | DIeKTPOHHBIH pecype| : YuebHoe mocodbue s By30B /
A. JI. Mapuenxko. - M. : JIMK IIpecc. 2010. - 296 c.. — http://znanium.com

MarepHasoBeileHHe U TEXHOJIOTHH JIEKTPOHUKH: YuebHoe nocobue / B.U. Kanycrun, A.C.
Curos. - M.: HULl UHOPA-M, 2014. - 427 c. — http://znanium.com

OTeyecTBeHHbBIE Ky PHAJIbI:

e PanoTexXHHKa;

e PagoTeXHHUKA U JIEKTPOHUKA:

e [IpubOpHI M TEXHHUKA IKCIIEPUMEHTA;

e [{upposas 06pabOTKa CHrHAJIOB.
PedepaTuBHbBI€ :KypPHAJIbI:

e PagqHoTEeXHUKA;

e DJIEKTPOHHKA.

3apy0exHbIe Ky PHAIDI:

e [EEE Transactions on Communications;
¢ IEEE Transactions on Signal Processing;
¢ IEEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHbI

MarepHabHO-TEXHIYECKOe 0DECTIEUEHHE JIMCIIMILTAHBI BKITIOYALT:
. kaeipanbHble My IbTHMeIHiHBIE cpecTra (aya. 301-3 u 335-3);
° HabOPBI CJIAMIOB 110 BceM JeKIusaM (0T 15 10 30 ciai10B n0 Kak10# JICKIUH);
. 0060pyI0BaHKE ClIENHATA3MPOBAHHOM 1aboparopuu (305-3);



Ilpumeuanus:
1. O6lee umMciIO MOATOTOBICHHBIX ciaiaoB Oonee 200, OHM €KETOJHO PENaKTHPYIOTCS H
MOJICPHH3UPYIOTCS B COOTBETCTBUM C PA3BUTHEM TEXHHUYECKOH M METOMUYECKOH 6azbl.
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