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1. HEJIX OCBOEHUS JUCHHUATIVIMHbI

IleisMH 0CBOEHHSI JUCHHMIIIMHBI ''JIeKTPOHHKA' SABJIAIOTCH:

1. TIlogroroBka B 00OJIacTH 3HAHHUSA OCHOBHBIX PaJHOKOMIIOHEHTOB M PaJHONpPHOOpPOB,
MCIIOJIb3YEMBIX IIPU CO3JAHUHU PAJHMO3IEKTPOHHOM anmmapaTyphl.

®dopMHEpOBaHHUE IPAKTHYECKAX HABBIKOB PAaOOTBI CO CIIOKHOM 3JIEMEHTHOM Oa30il.

O3HAaKOMJICHHE C OCHOBaMM IIPUMEHEHHsS COBPEMEHHOH 9JIeMEHTHOH 0a3bl H
NEPCIEKTUBAMHU €€ Pa3BUTHA.
4. TlomroroBka B OONAcTH PaJMOTEXHHKH s Pa3HbIX cep HaydHO-HMCCIIEN0BATENILCKON

nmpoeccuoHaIbHON NEeATEIbHOCTH CIIELHAIMCTA.
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2.  MECTO JUCHUILIMHBI B CTPYKTYPE OIIOII BO

JlucuuniauHa "DneKTpoHHKa' OTHOCHTCS K Ga30Boii yactu aucuuiiud (b1.5.14):

B3aumoceazs ¢ Opyzumu oucyuniuHamu

Kypc "DneKTpoHHKH"  OCHOBBIBA€TCS Ha 3HaHMM "Maremaruku',
"PasgpoMaTepraioB ¥ paJHOKOMIIOHEHTOB" .

[TonyyeHHBbIE 3HAHUS MOTYT OBITH HCIIOJIb30BaHbI NPH JUIJIOMHOM IPOEKTHPOBAHUH H
npy M3ydeHuH AUCIMIUIMH «OCHOBBI Teopuu uener», «CXeMOTeXHHKA aHAIOrOBbIX
3JEKTPOHHBIX YCTPOMCTBY, «Paguonepenaronmue ycTpoiicTpay, «PagnonprueMHbie yCTpOUCTBAY.,
«YCTpoiicTBa 3JIEKTPONMTAHHS», a Takke B Ipolecce pa3paboTKM H NPOEKTHPOBAHUS
paauoannaparypsl.

"n

"duzuku',

3. KOMIIETEHIIMU OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUs JNCIUITVIMHBI

B pesynabrare OCBOEHHS IMCHHMIUIMHBI OOYYalOIIMHCS IOJDKEH OCBOMTHL CJIEIYIOIIHE
KOMIIETEHIIUH:

- CIIOCOOHOCTBIO K cCaMOOpraHu3anuu u camoodpasopanuio (OK-7);

-CIIOCOOHOCTBIO ~ YYHTHIBATH COBPEMEHHbIE TEHACHIMHM DPa3sBUTHUSA  JJIEKTPOHHKH,
W3MEPUTENILHOW ¥ BBIYMCIUTENIBHOW TEXHUKH, HMHQOPMAIMOHHBIX TEXHOJIOIMA B CBOEH
npogeccuonansHoi aestrensHoctd (OITK-7).

Taxoke 06y4aromuics J0JIKEH IeMOHCTPHPOBATh CIIEAYIOIIUE PE3yIbTaThl 00pa30BaHHUS:

1.1. 3narth:

- ¢usuyeckrue SPQPEKTbl U IMPOLECCHI, JEKAIUME B OCHOBE IPUHUMUIIOB JICHCTBHUSA
HOJIYIIPOBOJAHHUKOBBIX, 3J€KTPOBAaKYyMHBIX M OINTOIEKTPOHHBIX IPHOOPOB, YCTPOHCTBO H
[PUHIMI JCUCTBUS, CXEMbl BKIIOUYEHHUS M PEXUMBI pabOThl NPUOOPOB, BUI CTATHYECKHX
XapaKTEPUCTHK U MX CEMEHCTB B Pa3IMYHBIX CXeMaX BKIIIOYEHHUS YCTPOUCTBAX, a TAKIKE OCHOBBI
TEXHOJOTMM MHTErPAIbHBIX CXEM, MHKPOCXEMOTEXHHKY M IPHHIMIBI paboThl 6a30BBIX
KacKaJlOB aHAJIOTOBBIX M JIOTHYECKHX 3JIEMEHTOB HUQPOBBIX CX€M, DIIEMEHTHYIO 0a3zy u
CXEMOTEXHUKY aHAJIOTOBBIX HUQPOBBIX M MHUKPOIPOLECCOPHBIX YCTPOMUCTB 3IIEKTPOCBSA3H,
OCYIIECTBIISIOMUX yCHUIIeHHe, (GHIBTPALUIO, TeHEepaluIio U 00paboTKy CHTHAJIOB, OCOOEHHOCTH
MHKPOMHHHATIOPU3AIIUN TAKUX YCTPOUCTB Ha 6a3e MPUMEHEHUS] MHTErPaIbHBIX MUKPOCXEM

2.1. Ymern:



- BBIIBJIATH CYIIHOCTH INPOOJIEM, BO3HUKAIOIMX B XOJA€ NMPOPECCHOHATBHOU AEATEIBHOCTH,
NPUBJIEKATh [UI UX PEIICHHUs COOTBETCTBYIOIIMH (PU3HKO-MAaTeMaTHYECKUH ammnapar. a TaKKe
MCIIOJIL30BaTh OCHOBHBIE MPHEMBbI 00pabOTKH SKCHEPUMEHTAIBHBIX AAHHBIX U - IIPUMEHSATH
JEUCTBYIOLIME CTAHIAPTHI, IIOJIOKEHUS M HHCTPYKIMH 10 OGOPMIIEHHIO TEXHHYECKOU
JIOKYMEHTALIUY .

3.1. Baagern:

- HaBbIKAMH [PAKTHYECKOM pabOThI C JIaOOPAaTOPHBIMH MaKeTaMH AHAJIOTOBBIX M IHMQPPOBLIX
YCTPOWCTB, HAaBBIKAMH JKCIEPUMEHTAJILHOIO OIpEJENICHUs CTaTHMYECKMX XapaKTEPUCTHUK H
I1apaMeTpPOB Pa3JIMYHBIX AIEKTPOHHBIX NPHOOPOB M MX KOMIIBIOTEPHOIO HCCJIEAOBAHUS II0
5JIEKTPUYECKAM MOJIENISIM ¥ METOJaMH, HeOOXOIMMBIMH Ul BbIOOpa 3/EMEHTHOH Oasbl ©
KOHCTPYKTOPCKHX PELICHHH C y4eToM TpeOOBaHUH HAJEKHOCTH, yCTOMYMBOCTH K BO3JCHCTBUIO
OKPYKAaIOIIEeH Cpebl, JEKTPOMAarHUTHOH COBMECTUMOCTH U TEXHOJIOTHYHOCTH

4. CTPYKTYPA U COAEP)KAHUE JUCIHHUIIJIMHBI: "Dnekrponuka"
OO6111ast TPy 1I0€MKOCTh TUCHUILIUHBI COCTABIISAET 4 3a4eTHbIC €IMHMLEI, 144 dacos.
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3. | OcHOBHble TUMNbI  OUCKpeTHBIX | 4 @,5] 2 10 2/100
TOJTYTPOBOAHMKOBBIX 3JIEMEHTOB.
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MOCTPOEHUS HUHTErpaJIbHBIX
MHKpocxeM. THIbl MHTErpalbHbIX
MHKpPOCXEM W OCOOEHHOCTH MX
(yHKUMOHUPOBAHHSI.
[lepcneKTUBHBIE MMYTH pPa3sBUTHA
UHTErpaJibHOM CXEMOTEXHUKH.

5. Oc0o6EHHOCTH NOCTPOEHHUS! JIOTH- 4 B,9|2 13 1/50
YeCKHUX 3JIEMEHTOB Ha UHTErpalb=-
HbIX cxeMax. Tumnbl, KOHCTPYKLMH
1 XapaKTepUCTUKU 6a30BbIX
JIOTHHYECKHUX 3JIEMEHTOB.
3anoMHUHalOIIKe JIOTHUECKHE
3JIEMEHTHI.

6. | OcHoBHble HanpaBieHus passutus | 4 |10, 10
(yHKUMOHAIBHOM 3JIEKTPOHUKH U 11
MEePCHEKTUBBI MX Pa3BUTHUA.
CoBpEMEHHBIE PAJIHOIIEMEHTBI,
pealn3yoLIre TPUHLHILI (yHK-
LMOHAJIbHOM JIEKTPOHUKH.

7. | HasHauenne © BHABl  Qoro- | 4 |12,1 10
SJIEKTPUYECKUX W MHIMKATOPHBIX 3
nprbopoB. DUINUECKUE SABIEHHUA,
ucronbyemble B npubopax.
JKuaKokpucTainuecKkue "
rU1a3MeHHbI€ HHIMKATOPBI.

8. | Knaccudukauust mpubopoB Baky- | 4 |14, 10
YMHOM TeXHUKH. DU3HYECKUE 5IB- 15
JIEHWs1, MCTIOJIb3yeMble B MpHOOpax
BaKyyMHOH TeXHUKH. THIBI H
XapaKTEPUCTHKH NEKTPOHHBIX
namn. Tumbl U XapaKTEPUCTHKH
3JIEKTPOHHO-JTyY€BbIX IIPUOOPOB.

9. | IlepcrieKTUBBI pa3BUTHA 4 |16, 10
3JIEKTPOHHOMN TEXHHUKH. 17
Bcero 6 4 93 6/60 IK3aMe

H

5. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MA

5.1. AKTHBHbIE H HHTE€PAKTHBHbIE GOPMBI 00y4YeHHs
C nenpio (GOpPMHpOBAaHHS M Pa3BUTHS MPOQECCHMOHAIBHBIX HABBIKOB CTYJICHTOB B
y4eGHOM TIPOLIECCE MCTIONB3YIOTCS aKTUBHBIC M HHTEPAKTUBHBIE (POPMbI IPOBECHHS 3aHATHH B
COYETaHMHM C BHEAyJUTOPHOH paboTOM: (mabopatopHble  paOOThl, NPAKTHYECKHUEC
3aHSTHS,KOHTPONBHBIE AYIMTOPHbIE PabOThHl, WHAWBHAyalbHbIC AOMaliHue paboTsl). OObeM
3aHATUH, IPOBOJAUMBIX B HHTEPAKTHBHBIX ()OpMax, COCTABIAET 6 Yac 3aHATHIA.




5.2. CamocTosiTe/ibHAsI paboTa CTYAEeHTOB
CamocTosiTenbHas  (BHeayauTOpHas) paboTa CTYAEHTOB BKJIIOYaeT 3aKperuieHHe
TEOPETHYECKOT0 MaTepUaia py MOJArOTOBKE K BBIMOJIHEHHUIO M 3aIIUTE JIaOOpaTOPHBIX 3alaHHH,
a Tak)Ke IMPH BBHIMOJHEHWH WHAMBHIYaIbHON noMariHed paboTel. OCHOBa CaMOCTOSITEIBHOMN
paboThI - H3yYEeHHE JINTEPATYPhI [0 PEKOMEHJOBAaHHBIM HCTOYHHKAM MW KOHCIIEKTY JICKIHH.

5.3. MyabTHMeIHiHbIE T€XHOJIOTHH 00y4eHHUs!

Bce neKkIMOHHBIE 3aHATHS IPOBOASTCA B BHAE INPE3CHTAllMd B MYJIbTUMEIUHHON
ayJIUTOPUH C UCIIOJB30BAaHHEM KOMIIBIOTEPHOTO MpOEeKTopa W mpencraBieHueM oT 15 go 30
CJIaHIOB IO Ka)KIOH JIEKLUH.

CryneHTaM TpeIOCTaBIsIETCS KOMIBIOTEPHBIM Kypc JIEKIMH M ONMCAHMUS BCEX
nabopatopHbeix pabor. KoMmmnbploTepHbIE TEXHOJIOTMH HCHOJB3YHOTCS s odopMileHus
nabopaTopHBIX paboT.

6. OINEHOYHBIE CPEACTBA J1JIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTM,
MPOMEXXYTOYHOM ATTECTAIIMU 11O UTOI'AM OCBOEHUS
JUCHUIIVIMHBI U YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOTBI CTYJIEHTOB

6.1.Bomnpochl K 3K3aMeHy.

1 | Juddy3uoHHbIH U 1pelOBbIA TOK B OJYIPOBOAHHKAX.

2 | Crpykrypa rubpuaabix UMC u ux cpaBHeHHE ¢ HOTyNpoBOIHHKOBbIME MMC

1 | CocTosiHHE paBHOBECHS B -l IIepeXo/ie.

2 | BUC u ux napamerpsl.

1 | PacnpezneneHust B p-n nepexoje.

2 | Hagexsaoctes UMC.

1 | DHepreTuyeckas auarpamma p-n mepexoa.

8]

OcobenHocTH peanuzanuu pagnocxeM Ha UMC.

—_—

Toxu mpu npsAMoM u 06paTHOM BKITIOUEHHH p-N IIEPEXO0/IA.

2 | UHTerpaibHble THOIBI.

—_—

WHkeKuus M 9KCTPaKI¥s HOCUTEIICH.

2 | Pe3uctopsl B noynpoBoHuKoBbIx UMC.

1 | Tunsl noaynpoBOAHMKOBRIX AH0A0B (BU, nepekitoyarebHble, Me3a- M T.11.).

S

Ocob6eHHOCTH peann3anuy KOHACHCATOPOB pa3auyHoro Buaa B IMC.

—_—

IIpo6oii B tnomax.

2 | Cpasnurenbhble xapakrepuctuku MMC va MITI-cTpyKTypax ¥ GHIOISPHBIX




’ TpaH3UCTOpaAX

1 | CTaOUAUTPOHBI.

2 | 113C

1 | TyHHEnbHBIE AHOIBI.

2 | JlJormueckne UMC Ha 6unomnsipasix 1 MJIII-Tpan3ucTopax.

1 | Bapuxkarsl.

2 | TTapametps! nudposeix UMC.

1 | IlpuHuuns! paboThl GUIOISIPHBIX TPAH3UCTOPOB

2 | TIHC u PTJL

1 | [TapamMeTpsl H XapaKTEPUCTUKU TPaH3UCTOPOB B cxeMe ¢ Ob

2 | PETJI u ATJL

1 | [TapamMeTpbl U XapaKTepUCTHKH TPaH3UCTOPOB B cxeme ¢ OD.

2 | TTJI u TTJIL

1 | [IpuHIUIBI paOOTHI ¥ XapaKTEPUCTHKH MOJIEBBIX TPAH3HCTOPOB.

2 [ 2CAuWL.

1 | TupucTOpBL

2 | OcuoBuble ¢pyHkuun aHagorossix MMC.

1 | 2 Tuma UMC (n/m u rubpuabie) 1 HX 0COOEHHOCTH.

2 | Merayuinueckue U nudiekrpudeckue mienku B UMC.

1 | OcHOBHBIE TEXHONOIHYECKUE onepaluy npu usrorosnenun UMC.

2 | OCHOBHEBIE IPUHIIKAIIB K GU3HUECKHE SBIECHUS, UCIIOIb3yeMble B QyHKIIMOHAILHOH
3JIEKTPOHHUKE.

1 | Knaccuduxkanus UMC u cucteMa yCIIOBHBIX 0003HaYEHHMH.

2 | ONTO371€KTPOHHKA.

1 | Tuns kopiycoB IMC u cucteMa uX yCJIOBHBIX 0603HaYEHHUH.

2 | AKyCTOIEKTPOHHKA.

1 | Inanapao-muddy3uoHHas CTPYKTYpa OMIOISIPHBIX TPAH3HCTOPOB.

2 | OcHOBHBIE IIPHHIHIIEI pabOTHI X ITAPAMETPHI NIEKTPOBAKYYMHBIX IIPHOOPOB.

1 | Crpykrypa M/ITI-Tpan3ucTopoB B moaynpoBoAHUKOBBIX IMC 1 MHOrOKpUCTalIbHbBIE
MC.

2 | DeKTpoBaKyyMHbIE TPHOJ, TETPOJ, NeHTo . X 0co6eHHOCTH, TapaMeTphI U




| XapaKTEepHCTHKH.

1 | CoBmewmennsie UMC.

2 | DJIT u KUIAKOKPUCTAUIMYECKHE HHIMKATOPBIL.

6.2. 3agpanusn paa CPC

1. OnpenenuTh TeMIepaTypHbli K03GGHUIUEHT THHEHHOIO DPACUIMPEHUs U yUIMHCHUE
HHUXPOMOBOH ITPOBOJIOKH, €CIA U3BECTHO, YTO NPH MOBHIIIEHHU TemmnepaTypsl oT 20 no 1000°C
3JIEKTPUYECKOE COMPOTHBIIEHHE MTPOBOIOKH M3MeHseTcs ot 50 10 56,6 Om. JlnuHa npoBOJIOKH B
xonoaHoM coctossHu (=50 M. TemmnepaTypHblii KO3(Q(HIHEHT yIEILHOTO CONPOTHBICHHS

HUXpOMa TIPUHATH paBHBIM 15¥10° K' . KoopOHIHEHTb CBS3aHB CIELYIONHM
COOTHOIIICHUEM:

0,=0RT0 ,

rae  op — TeMIeparypHblii Kod(p(GUIMEHT CONPOTUBIEHMS IPOBOAHHUKA, O, —
KO3(QQHIMEHT YAEABHOTO COMPOTHBICHUS MaTepHana; o; — KOd(QGHLUHEHT JHHEHHOro
pacIIupeHus.

2. Ilpu HarpeBaHWM NPOBOJA W3 MaHTaHWHA JUIMHON 1.5 M u quamerpom 0,1 MM ot 20 10
100°C ero comporuiende ymenbimniaock Ha 0,07 OM, a mauuHa ysemuuunack Ha 0,16%.
Onpenendth TemmeparypHbii ko3(GuuueHT yaensHoro comnpotusineHus. Ilpu pacuerax
IPUHATh, YTO DM KOMHATHOM TeMIlepaType /Ul MaHTaHWHA yAelIbHOe conpoTHBienne [=0.47
MKOM M.

3. OnpenenuTh HAPSKEHHOCTD IEKTPUYECKOTO 0JIs, BO3HUKAIOUIETO B 3a30pe MEKIY
IUIACTHHAMH ILJIOCKOTO KOHJEHCATOpa, OIHA U3 KOTOPBIX M3TOTOBJIEHA M3 AIOMHHMSI, a Apyras
13 mIatuHel. [11acTHHEI COeMHEHBI MEX Ty CODO0M MEeIHBIM IPOBOJIOM, a JUIMHA 3a30pa /=5 MM.
Pa6oTa BhIXOJa 3JIEKTPOHOB M3 aIFOMHHUS, MEIX U IUIATHHBI COCTABISIET, COOTBETCTBEH, 4.25,
4.4 u 5,32 »B. Kak u3MeHHUTCs HAaIPsLKEHHOCTD T10JIs, €CIIU aJIFOMHUHHEBYIO H MEJHYIO IIACTHHbI
3aKOPOTHTH [IPOBOJIOM M3 IUIATHHBI IIPH TOH e JJIMHE 3a30pa’

4. IToueMy pa3HOCTH IIOTEHLIMAIOB, BO3HUKAIOIIYIO IIPYM KOHTAKTE JBYX META/IOB HEJIb3sI
HU3MEPUTH C TIOMOIIBIO BOJIBTMETpA?

5. W3 HukeyeBOW JIEHTHI IMUPUHONH | cM M TOMIMHOM | MM HEOOXOAMMO H3rOTOBHUTH
myHT conporunieHneM 0,4 Om. Kako#t 1uHBI ToKHA OBITH HUKEJEBas JIEHTA, €CJIU YAEIbHOE
conpotusieHue Hukens 0,068 MxkOm: M?

6. B 1emp BKIIIOYEHBI [TOCTIEIOBATEIbHO ME/IHAsl M HUKEJIEBask IIPOBOJIOKH PABHOM JUIMHBI
U quamerpa. HallTH OTHOIIEHHE KOJHYECTB TEIUIOTHI, BBIACIAIOIIEHCS B 9TUX IIPOBOJHUKAX, H
OTHOIIICHHE TAJCHUH HampsHKEeHUM Ha MpoBoJax. Y A€IbHOE CONPOTHUBIIEHUE MEIM M HUXpOMa
paBHO, cooTBeTcTBeHHO 0,017 1 1 MKOM - M.

7. ComporusiieHre npoBoaa u3 koHcrantaHa npu 20°C paBHo 500 Om. Omnpenenuthb
conpotuBiienne 3toro mposoaa mpu 450°C, ecmu mpu 20°C TemmepaTypHbI KOIPQUIMEHT
yIEIBHOTO CONPOTHBIICHUSI KOHCTaHTaHa o, = —15- 10° K", a TeMIepaTypHbId KOAPPHIIUEHT
JIMHEMHOIO paclIUPEHUs COCTABIIAET 10°K'?

8. Ot reneparopa DJIC, paHo#t 250B, c¢ BHyTpenHuMm comnpotuBierueM 0,1 Om
HEOOXOAMMO MPOTSAHYTHh K NOTPEOHTENIO ABYXIPOBOAHYIO JUHHUIO JUIMHOM 100M. Kakas macca
QIIOMHHHS TOHAEeT Ha M3TOTOBJIICHHE MOJBOISIIMX IIPOBOJOB, €CIM MaKCHUMalbHas
norpebsiemMas MOITHOCTH 22 KBT npu Hanpsikenuu 220 BY?

9. Ilom KakuM DOCTOSHHBIM HaIlpsDKEHUEM CIIENYEeT IepeaaBaTh JIIEKTPHYECKYIO
SHEPruI0 Ha pacCcTOsHUE /=5 KM, YTOOBI MpH IJIOTHOCTH TokKa [j=2,5 ‘10° A/M2 B MemHBIX
IPOBOJIaX IBYXIIPOBOIHOMW JIMHUH NIEPEadd OTEPU SHEPTUH B JIMHUK HE TpeBblmanu n=1%"?

10. Ot reneparopa HanpsbkeHueM 20 kB tpebyercs nepenarh noTpeObUTENIO MOLUIHOCTh
1000 kBT Ha paccrosiue 2,5 kM. OnpenenuTs MUHUMAIBbHOE CEUEHHE MEIHBIX IIPOBOJOB, €CIIH
NOTEPH MOIIHOCTH Ha JTMHUHU HE JOJDKHBI IPEBLIIATh 2%



11. Onpenenuth IJIMHY HEXPOMOBOH MPOBOJIOKH AUaMeTpoM 0,5 MM, HCIOJIb3yeMOH UL
M3rOTOBJIEHUS] HArpeBaTelIbHOrO YCTpoWcTBa ¢ comporuBieHdeM 20 OM npu TeMnepaType
1000°C, nonaraﬁ gyro mpu 20°C mapamerpsl Huxpoma: p=1.0 MkOmM; 0,=1.5 1674 K-1:
a~=1,5107 K'?

12. CrepxeHb u3 rpadura COEIMHEH MOCIEN0OBATENBHO C MEIHBIM CTEPKHEM TOIO K€
ceueHus. OnpenenuTh, NP KAKOM OTHOLICHHWM [UIMH CTEPKHEH CONPOTHBJICHHE OTOH
KOMITO3HIIMM HE 3aBUCHUT OT TEMIIEPATyphl. Y eJIbHbIE COMPOTHBICHUS MEU U rpaduTa paBHBI

coorBercTBeHHO 0,017 1 8,0 MKOM'M, & 3HAYEHHUs ¢, U STUX MAaTepPHaoB COCTAB/IAIOT 4,3-10°
3 -3 1l
“a-107 K.

7. YYUEBHO-METOJUYECKOE W MWH®OPMAIIMOHHOE OBECIEYEHHUE
JUCIUITJIMHBI

OcHoBHas Jutepartypa. (bubnnorexa Bal'Y)
Jnektponuka [dnekTporusbid pecype] : Vueb. ITocobue / A.C. Curos, B.W. Hedenos, A.A.
Iyka; ITox pen. A.C. Curosa. - M. : A6puc, 2012." — http://www.studentlibrary.ru.

dusnueckue ocHOBHI dnekTponrkr/ Cvuphos F0.A., Cokonos C.B., Turos E.B.- M.:Jlans,
2013.- 560¢. —elanbook.com.

Du3KMYecKre OCHOBBI MIEKTPOHUKH: YueOHoe nocobue / B.B. Ympuxun; Yuukom Cepsuc. - M.
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OreuyecTBEHHbBIE Ky PHAJIbI:

e PannoTrexHuka,

e PasmoTeXHUKa U IEKTPOHHKA,;

o [IpuGOpHI U TEXHUKA DKCIIEPUMEHTA;

e [Tudposas 06paboTKa CHTHAJIOB.
PedepaTuBHbBIE XKypHAJIbI:

e PaimoTEXHHUKA;

® DJIEKTPOHHKA.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHE JAUCHUIIINHbI



MarepranbHO-TEXHUYECKOe 00€CIIeYEHHE UCLIMIUIMHBI BKIIFOYAET:
KaenpaibHble MyJIbTHMEIUNHHBIE cpeacTBa (aya. 301-3 u 335-3);

° HAOOPBI ClIaiI0B MO BeeM JIeKIHsIM (0T 15 1o 30 crnaloB 10 KaXI0H JIEKIIUH ),
. 060py10BaHHE CreNUaTM3UPOBaHHON J1abopaTopuu (305-3):
Ipumeyanns:

1. OO1uee 4MCiIO MOArOTOBICHHBIX ciaioB 6onee 200, OHU €XKEroJHO peAaKTHPYIOTCS U
MOJEPHHU3HPYIOTCS B COOTBETCTBUH C Pa3BUTHEM TEXHHYECKOH M METOIMYECKOH Oa3bl.

Pa6ouas nporpamMma JMCIHMIUTMHBI COCTaBlIeHa B coOTBeTCTBUH ¢ TpeboBanusmu OI'OC BO mo
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