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1. HEJIM OCBOEHUS JUCLHHUAIT/IMHbI

[le 1M 0CBOCHUS JUCUMILIMHBI '"DJIeKTPOHUKA' ABJIAIOTCS:
[ToaroToBKa B OOJACTH 3HAHHS OCHOBHBIX PAIMOKOMIIOHEHTOB H PaJHONnpuOOpOB.
HCIIOJIB3Y€EMBIX TIPH CO3JaHHHU PaIMOdIEKTPOHHOM annaparyphl.

—

2. ®opMHpPOBaHHE MPAKTHUECKHX HABBIKOB PABOTHI CO CIOKHOM IEMEHTHOH Ha3on.

3. O3HAKOMJEHME ¢ OCHOBAMH IPHMEHEHHMS COBPEMECHHOM OIEMEHTHOH 0asbl M
MEPCIEKTHBAMU €€ Pa3BUTHSL.

4. TloaroToBka B OONACTH PAJHOTEXHHKM JJis PasHbIX cep HayuHO-HCCIeL0BATEIbCKOU

IIpO(bCCCI/IOHaHI:HOI‘;I JIEATEIbHOCTH CICTUATIMCTA.

2.  MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

JlucuunimHa "DIeKTPOHMKA" OTHOCHTCS K 6aszoBoii yactu aucuuiuiad (b1.6.14):

B3aumoceasb ¢ Opyaumu OUCHYURIUHAMU

Kypc "DieKTpoHMKM"  OCHOBBIBACTCS HA  3HAHUH "MaremMaTHKH'",
"PaioMaTepHaIoB U PaIHOKOMIIOHEHTOB" .

[loydeHHble 3HAHUS. MOTYT OBITH HCIOJIB30BAHBI IIPH JUIIOMHOM [POCKTHPOBAHMH H
npu  m3ydenun mucuMiMH  «OCHOBBI  T€OpHH  LENe», «CXeMOTEXHUKA AaHaJIOrOBbIX
JIeKTPOHHBIX yCTPOHCTB», «Pajuonepesaiomue ycTpoucTsay, «PasionpreMHble YCTPOHUCTBAY,
«YCTpOMCTBA SJIEKTPOIIMTAHUsS», @ TaKkxke B IIpouecce pa3paboTKu ¥ HPOEKTHPOBAHHA
paauoanmnaparyphl.

"®Ouzuku',

3. KOMITIETEHLIMY OBYYAIOIIEIOCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA IUCHUITJIMHBI

B pe3yibraTe OCBOCHHs MCLHMILIMHBL OOYYarOIMHCA JAOJDKCH OCBOMTDL CICAYIOMIHC
KOMIIETEHIIUH:

- CHIOCOBHOCTBIO K CaMOOpraHu3aluu 1 camoobpaszosanuio (OK-7);

-CIIOCOGHOCTBIO  YYUTBIBATH ~COBPEMEHHbIE TCHIACHLMHM  Pa3sBUTHSA  SJICKTPOHUKH.
M3MEPHUTENLHOM ¥ BBIYMCIMTEIBHOM TCXHMKH, HHPOPMALMOHHBIX TEXHOJIOTUH B cBOEH
npodeccuonanbHoi aesrenpaocTd (OIK-7).

Takxe 00ydaroMics T0JKEH JEMOHCTPUPOBATH CIIEIYIOIIME PE3y IbTaThl o0pa3oBaHusi:

1.1. 3nare:

- ¢usuyeckre HGGEKTH M MPOLECCHl, Jekamue B OCHOBE HOPUHIMIIOB  JIEACTBUS
[IOJIYTIPOBOJHUKOBBIX, 3JIEKTPOBAKYYMHBIX M OITO3JIEKTPOHHBIX pubOpOB, YCTPOMCTBO H
IPUHIMI JEHCTBHSA, CXEMbl BKIIOYCHHMA H PEXHMBI paboTel TPUOOPOB, BHJ CTATHYECKHX
XapaKTEPUCTHK U X CEMEHCTB B Pa3IMYHBIX CXEMaX BKIIOYCHHUS YCTPOUCTBAX, a TAKiKe OCHOBBI
TEXHOJIOTHH MHTErPAIbHBIX CXEM, MHKPOCXEMOTEXHUKY M IPHHIHIIbI paboTbl  6a30BbIX
KacKagoB aHAJIOTOBBIX M JIOTMYECKHX DJIEMEHTOB HU(POBBIX CXEM, 3JIEMEHTHYIO bazy
CXEMOTEXHHUKY AHAIOrOBbIX LU(POBBIX U MHKPONPOLECCOPHBIX YCTPOMCTB 3JIEKTPOCBSI3H,
OCYILECTBIISIOIIHX yCHIIEHHE, (UIBTPalMIO, TEHEPALHIO U 06paboTKy CHUrHAIOB, OCOOEHHOCTH
MHKPOMHMHMATIOPU3AIMH TAKUX YCTPOUCTB Ha 6a3e MIPUMEHECHUS MHTErPAIbHBIX MUKPOCXEM

2.1. YmeTh:



- BBISBISATH CYI[HOCTH IIpOOJEM, BO3HHKAIOIIMX B XOJ€ MPOQECCHOHANBHON NEATELHOCTH,
[IPUBJIEKATh JUTS MX PEIUEHHs COOTBETCTBYIOIMH (u3nKO-MAaTEeMaTHYCCKHH anmapar, a Takxe
WCIIOJIb30BATh OCHOBHBIE HPHEMBI 00paOOTKM 3KCIEPUMEHTAIBHBIX [IaHHBIX W - MPUMCHSATDH
JEACTBYIOIME CTAH/AAPTHI, [ONOKEHHA M HHCTPYKUMH 1[0 OGOPMIICHHIO TEXHUYECKOH
JIOKYMEHTALUH .

3.1. Baapern:

- HaBBIKAMM MpPAKTHYecKOW paboThl ¢ 7abOpaTOPHBIMH MAaKeTaMH aHAJIOrOBBIX H U (GPOBBIX
YCTPOHMCTB, HABBIKAMH SKCIIEPUMEHTATBHOTO ONPEIE/CHUS CTATHIECKUX XapakTCPUCTHK H
MapamMeTpoB PasjMYHBIX SJIEKTPOHHBIX MPUOOPOB M HX KOMIIBIOTEPHOIO HCCICAOBAHMA MO
IEKTPUUECKMM MOJENISM M METOJaMH, HeOOXOIMMBIMHU Ui BLIOOpa DJIEMEHTHOW 0asbl U
KOHCTPYKTOPCKMX PELIeHHUH ¢ yd4eToM TpeOOBAHUH HaleHOCTH, yCTOHYMBOCTH K BO3JICHCTBUIO
OKpY’KaIOIIEe! CPefibl, SIEKTPOMArHUTHOH COBMECTUMOCTH H TEXHOJIOTHYHOCTH

4. CTPYKTYPA U COJAEP)KAHUME JUCHHUIIJIMHBI: "DnekTpoHuKa"
O61ast TpyA0€MKOCTh JUCHHUIUINHBI COCTABIIACT 4 3ayeTHBIE €AUHUIBI, 144 YacoB.

Ne O0beM Dopmbl

n yueOHOH | TeKyLer
‘é’_ paboml | O

& 3 o™ KOHTpQJI
3 § } fpUMeEHe | A1 yCTieBa-

2 = Buapl yueOHON pabOThl, BKIIOYas HYEM €MOCTH,

Paznen O| 5| caMmocTosTeNbHYO PabOTy CTYIEHTOB U vHIepakT | (opma

JHACIHUILTAHBI E TPYIOEMKOCTb (B 4acax) MBHbIX TPOMEK
METOIOB | YTO4HOM
arrecrall
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Jlexuun
KoHcynbTanmu
CeMuHapbl
IIpakTHueckue
3aHUATUL
JlaGopartopHbie
paboTsl
KoHTp. pad.
CPC

KIT/KP

(=]

. Beenenue. Llenn mucuurivesl v | 4 | |
3ajayd 3HaYyeHUEe UM MECTO Kypca.
OCHOBHbIE TIOHATUS U TEPMUHBL
Hcropuueckas crpaBka.

3/50

o

DneKkTpopU3HIECKHUE cpoiictea | 4 .4 | 2
OCHOBHBIX MAaTEpHUaJIOB, HCIOJb3-
YEMBIX B 3JIEKTPOHHOW TEXHHUKE.
®du3uyeckue  SABIEHUA B p-n
nepexo/e U ero CBOMCTBA.

[EN
>

(%)

OCHOBHble ~ THMbl  AMCKpeTHbIX | 4 #, 5|2 10 2/100
T0J1yIPOBOJHUKOBBIX ~ 3JIEMECHTOB.
[ToyNpoBOJHUKOBBIE JHOMBI, HX
THUIIBI u XapaKTepUCTHKH.
bunonspHbie u MoJIEBbIE
TPaH3UCTOPbI, MX THMIIbI, MPUHLH-
nbl paboTbl M XapaKTepUCTHKHM.
THpUCTOPbI, TPUHLKIbL PaGOTHI H
XapaKTEPUCTUKM.

4. TexHOJIOrHYeCKUe ocHOBBI | 4 16,7 10




MOCTPOEHUS MHTErpajIbHbIX
MHKpocxeM. Turmbl MHTErpalbHbIX
MHMKPOCXEM U OCOOEHHOCTH HX
(YHKLIMOHUPOBaHMS.
[MepcrneKTUBHbIE [yTH Pa3BUTHS
MHTErpajibHON CXEMOTEXHUKH.

5. OCc0OEHHOCTH OCTPOEHHUS JIOTH- 4 B,9|2 13 1/50
YEeCKHUX IEMEHTOB Ha MHTErpajlb=-
HbIX cxeMax. THIlbl, KOHCTPYKLUH
¥ XapaKTePUCTUKH 0a30BbIX
JIOTHMYECKUX JIEMEHTOB.
3arnoMHUHaIOLIME JIOTUYECKUE
3JIEMEHTBI.

6. | OcHoBHble HampaBneHus pasutua | 4 |10, 10
(hyHKLMOHAJIbHOH 3JICKTPOHUKH H 11
MepCHeKTUBbl UX Pa3BUTHSL.
CoBpeMeHHbIE PaJIH03JIEMEHTHI,
peanu3yroLie NPUHLMMIBI QyHK-
[IMOHATILHOM JIEKTPOHUKH.

7. | Hasnauenme wu Bugsl  ¢oro- | 4 [12,1 10
JJIEKTPUYECKUX W WHIMKAaTOPHBIX 3

npubopoB. DusMuecKkue ABJIECHHUA,
Ucrojb3yemMbie B mpuOopax.
JKuakokpucTanIu4eCKue 7
J1a3MeHHbIE UHAMKATOPBI.

8. | Knaccudukauus npubopos Baky- | 4 |14, 10
yMHOM TeXHUKH. Dusnyeckue sB- 15
JIEHHs, MCIIOJIb3yeMble B mpubopax
BaKyyMHOM TexXHHKM. Tumel |
XapaKTEePUCTHKH 3JIEKTPOHHBIX
namn. Tumbl ¥ XapaKTEPUCTUKHU
3J€KTPOHHO-Ty4EBbIX MPHOOPOB.

Q. | IlepcnieKTUBbI pa3BUTHS 4 |16, 10
NIEKTPOHHOM TEXHHUKH. 17
Bcero 6 4 93 6/60 JK3aMe

H

5. OBPA30OBATEJIbHBIE TEXHOJIOT' A

5.1. AKTHBHBIE H HHTEPAKTHBHbIE (OPMBI 00y 4eHMSE
C uenpio (GOpPMHpOBAHUS ¥ Pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB CTY/ICHTOB B
yueGHOM TIPOIIECCE UCTIONB3YIOTCS aKTHBHBIE M MHTEPAKTUBHBIC HOPMbI POBEACHHUS 3QHATHH B
COYeTaHMH C BHEAyIUTOpHOH  paboOTOii: (maGoparopHble  pabOTBI,  MPAKTHYECKHUE
3aHSTHS,KOHTPOJIbHBIE ayJUTOpPHBIE PabOThI, WHAMBUIYAIbHBIE JOMAIIHKE paboter). O6bEM
3aHSTHIA, IPOBOIMMBIX B MHTEPAKTHBHBIX (JOPMax, COCTABIIAET 6 4ac 3aHATHH.




5.2. CamocTosiTeIbHAsi padoTa CTYI€HTOB

CamMocrosTenpHas (BHeayIMTOpHas) paboTa CTYJEHTOB BKJIIOYAET  3aKpeIICHHE
TEOPETUYECKOT0 MaTepHaia Py MOJATOTOBKE K BBIIOJHEHHIO U 3alIUTE J1aDOPaTOPHBIX 3a/[aHUH.
a TaKKe NPH BBIMOJHEHWH WHIMBHIYaJbHOH aoMaiiHed paboTel. OCHOBa CaMOCTOSATEIBLHOU
paboThl - H3yUYeHHE JIUTEPATy Pl 10 PEKOMEHJOBAHHBIM HCTOUYHHMKAM U KOHCIEKTY JIEKLIHH.

5.3. MyabTHMeIUHHBIE TEXHOJIOTHH 00yYeHus

Bce JeKUMOHHBIE 3aHATHS IPOBOAATCS B BHJAE IPE3EHTAUMH B MYJIbTHMEIAUHHOM
ayJMTOPUM C HCIIOJIB30BaHHEM KOMIIBIOTEPHOTO IPOEKTOpa M IIpejcTaBieHueM oT 15 po 30

CJIAMJ0B IO KaXKAOH JEKIUHU.

nabopatopHbIX  paboT.

CryneHTaM MpeJOCTaBISIETCs] KOMIBIOTEPHBIM Kypc JIEKIMH M ONHMCaHHs BCeX
KoMIBIOTEpHBIE TEXHOJOTHH HUCHONB3YIOTCS Al OQOpMIICHHUS

71a00paTOpHBIX paboT.

6. OLIEHOYHBIE CPEJICTBA JJIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTM,

ITPOMEKYTOUYHOM ATTECTALIMHU 10 UTOI'AM OCBOEHUS
JACHUIIIMHBI U YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOU PABOTBI CTYJIEHTOB

6.1.Bonipockl K 3K3aMeHy.

Juddy3uonnbli U 1peiioBbli TOK B IOJYIPOBOAHUKAX.

]

Crpyxkrypa rubpuaasix UMC u ux cpaBHeHHE ¢ 0IynpoBoAHUKOBEIMH UMC

CocTosiHUE paBHOBECHS B P-N IIEPEXOJIE.

BUC u ux napameTpsl.

PacnipeneneHus B p-n nepexoe.

Hanexunocts UMC.

DHepreTHyYecKas AdarpamMma p-n nepexoja.

OcobenHoctH peanuszauuu paguocxeM Ha UMC.

Toxu npu npsiMoM 1 0OpaTHOM BKJIIOYEHHHU P-N EPEX0a.

8]

WHTerpajibHble TUOMbL.

WHXEKIHUs U SKCTPAKIHsI HOCUTEIEH.

o]

Pesucropel B noaynpoBoaHuKoBeIX MMC.

Tunel no1ynpoBOAHUKOBBIX nu00B (BY, nepekntoyarenbHbie, Me3a- U T.11.).

[N

OcobeHHOCTH peajln3allii KOHAEHCATOPOB pasziauyHoro Buaa B UMC.

IIpo6oit B n1uonax.

[\

Cpasuurenpnble xapakrepucTukd MMC na M/I1I-cTpykTypax ¥ OUnOasipHbIX




| Tpan3mcTOpax

CTaOuIUTPOHBL.

T8¢

TyHHeNbHBIE IUOBL.

3]

Jlornueckue MMC Ha Ounossipasix 1 M/III-Tpan3ucropax.

Bapuxaribl.

ITapameTpsi miudposeix MMC.

[TpuHIMIB paboThl OUIOIAPHEIX TPAH3HCTOPOB

TJIHC u PTJL

[lapameTpbl ¥ XapaKTePHCTHKH TPaH3UCTOPOB B cxeme ¢ Ob

(N}

PETJI u ATJL

IlapaMeTpbl ¥ XapaKTePUCTUKU TPaH3UCTOPOB B cxeme ¢ OO,

8]

TTJI u TTJILI

[IpuniMIbl paboThl U XapaKTEPUCTUKHM MOJIEBBIX TPAH3UCTOPOB.

19

SCJIu WJI.

TupucTopsl.

o]

Ocnosuble hyHKIpH aHanorossix MMC.

2 tuna UMC (/n u rubpuiHbie) 1 UX 0COOEHHOCTH.

NS

Mertanudeckue U ausjexTpudeckue mieHky B UMC.

OCHOBHBIE TEXHOJIOTHYECKHE onepanyy 1Ipu U3roToBJICHUH UMC.

o

OCHOBHBIE TIPpUHIUIIBI B (1)I/I3H“ICCI(I/IC SIBJICHU S, UCIIOJIB3YEMBIC B (byHKLIPIOH&JII:HOﬁ
3JICKTPOHHUKE.

Knaccudukanus UMC u cucteMa yclIOBHBIX 0003HAYEHHH.

o

OnTo3J€KTPOHHUKA.

Tune: kopiycoB UMC u cucteMa UX yCIOBHBIX 0003HAYCHHH.

AKYCTO3JIEKTPOHHKA.

[LnanapHo-11u¢y3HOHHAs CTPYKTypa OHIONAPHBIX TPAH3UCTOPOB.

8]

OCHOBHBIE IIPUHIMIBI PA0OTHI ¥ ITaPaMETPhI MEKTPOBAKYyMHBIX IPUOOPOB.

Crpykrypa M/II1-Tpas3ucTopoB B OTynpoBOAHUKOBEIX MMC 1 MHOTOKPUCTATILHEIC
UMC.

o

DIEKTPOBaKyyMHbIE TPHOJ, TETPO, MeHToA. MX 0cOOEHHOCTH, TapaMeTphl U




| XapakTepuCcTHKH.

1 | Cosmenrenasie UMC.

N\

DJIT 1 KU AKOKPUCTAUINYECKUE HHIUKATOPLL.

6.2. 3apanun naa CPC

1. Onpenenuth TemiepaTypHbld KO3(GGHIUEHT JTHHEHHOIO DPACIIMPEHMs U YIJTMHCHUEC
HUXPOMOBO# MPOBOJIOKH, €CIIH W3BECTHO, YTO MPHU IOBBIIEHUH Temnepartypel oT 20 g0 1000°C
IEKTPUYECKOE COIPOTUBIIEHHE POBOJIOKH H3MeHsieTcst oT 50 1o 56,6 OM. JlnuHa npoBoJIOKH B
xosoHOM coctossHud (=50 M. TemmneparypHbli K03(Q(UUUEHT yIENbHOrO CONPOTHBIICHHUS

HUXpOMa IPUHATH pPaBHBIM is¥ig? K . KoadduimenTtsl cBA3aHbl  CIEAYIOLIMM
COOTHOIIICHUEM:

o,=0gta, ,

rae  Op — TEMIEpaTypHbId KOYQHUIMEHT CONPOTUBIECHHS NPOBOAHHUKA;, O, —
K03 (QULUMEHT YIEIBHOTO CONPOTHUBICHHS MaTepuana; o; — KOIPQUUUEHT JHUHEHHOIO
paciMpeHusl.

2. Tlpu HarpeBaHWH NPOBOJA W3 MaHraHWHA JyMHON 1.5 M u muamerpom 0,1 Mm ot 20 10
100°C ero comporuBieHue ymenbmmioch Ha 0,07 Om, a mmuHa yBemuumiaack Ha 0,16%.
OnpenenuTs TeMIepaTypHbId KO3GGUIHMEHT YylIeabHOro conportuBieHus. IIpu pacuerax
TIPUHATD, YTO IIPY KOMHATHOW TeMIlepaType AJIsi MaHTaHWHA yJelIbHOe conpotuBieHne /=0.47
MKOM'M.

3. OnpeaenuTh HANPSHKEHHOCTD 3JIEKTPHYECKOIO 110718, BOSHUKAIOUIErO B 3a30pe MEXKIY
IUIACTHHAMHU IUIOCKOT0 KOHJEHCATOpa, OHA U3 KOTOPBIX M3rOTOBJIEHA M3 AIIOMUHMS, a JApyras
U3 [IaTHHBL [1acTHHBI COeIMHEHBI MEXKITY CODOOM MEIHBIM MPOBOJIOM, a JIMHA 3a30pa /=5 MM.
PaGoTa BBIXOJA IEKTPOHOB M3 ATIOMUHHS, MEJH ¥ IUIATHHBI COCTABJISET, COOTBETCTBEH, 4,25,
4.4 u 5,32 »B. Kak #3MEHHUTCS HANPSHKEHHOCTD I0JISA, €CJIM AJIFOMUHUEBYIO H MEIHYIO MJIACTHUHbI
3aKOPOTHTH [IPOBOJOM M3 ILIATHHBI IIPH TOH ke JIMHE 3a30pa’

4. [ToyeMy pa3HOCTb MOTEHIIHAIOB, BOSHUKAIOIIYIO IIPH KOHTAKTE JBYX METAIJIOB HEJIb3s
M3MEPHTH C MOMOILBIO BOJIBTMETpA?

5. VI3 HuKeyneBOM NIEHTHI MHPHHON 1 ¢cM H TonmmHOW 1 MM HEOOXOOMMO H3rOTOBUTDH
wyHT conportusieHreM 0.4 Om. Kako#t [uiMHBI JOKHA OBITh HUKE/IEBAsd JIEHTA, €CIH YACTbHOE
conportusjenue Hukens 0,068 MxOm: M?

6. B nens BKIIOYEHBI TIOCIEOBATEILHO MEIHAS U HUKEJIEBas MIPOBOJIOKM PABHOM JIJTHHBI
¥ nuamerpa. HailTd OTHOIIEHHE KOJIMYECTB TEILIOTHI, BEUIEISIOMIEHCS B 3TUX NPOBOJAHUKAX, U
OTHOILIEHHE IIaJICHUIM HaNpsOKEHWH Ha MpOBOJaX. Y AEIbHOE COIPOTHUBIEHUWE MEAH U HUXpOMaA
paBHO, cooTBeTcTBeHHO 0,017 11 1 MKOM * M.

7. ConporusiieHue mpoBojga u3 koHcrantaHa mpu 20°C pasno 500 Om. Ompenenuts
conporuBienne 3toro nposoaa npu 450°C, ecmu mpu 20°C TemmepaTypHbli KodhuiEeHT
yIEIbHOI0 COIMPOTHUBIEHHUS KOHCTAHTaHa o, = —15- 10° K, a temmeparypHbiii Ko3hdUIMenT
JIMHEHHOIO paCUIMPEHHs COCTABIISIET 10° K2

8. Ot reneparopa DJIC, pasuoit 250B, ¢ BHyTpeHHuM comnportupieHuem 0,1 Owm
HEOOXOJUMO MPOTAHYTH K MOTPEOUTENIO ABYXIPOBOAHYIO JHHHIO AauHOH 100M. Kakas macca
AIIOMMHHS IIOWJET Ha HU3rOTOBJICHHE MOJBOJAIIMX IPOBOJOB, €CIM MaKCHMaJlbHas
norpebiisieMasi MOUIHOCTH 22 KBT mpu Hanpsiokenuu 220 B?

9. Tloxg KakuM TMOCTOSIHHBIM HANpsOKEHHEM CleJyeT IepeAaBaTh 3JIEKTPUYECKYIO
SHEPrUI0 HAa PACCTOSHHE [=5 KM, YTOOBI IPU IUIOTHOCTH ToKa j=2.5 -10° A/M2 B MemHBIX
NpoBOJAX JABYXIPOBOJHOMN JIMHKHM [Iepeadl IOTepU SHEPTHHU B JIMHUU He NpeBbiand n=1%"

10. Ot reneparopa HanpspbkeHreM 20 kB TpeOyercs nepeaarh MOTPEOUTENO MOIIHOCTh
1000 kBt Ha pacctosnue 2,5 kM. OnpeaenuTe MUHIMAIbHOE CEUEHHE MEAHBIX IIPOBOJOB, €CJIH
HOTEPH MOIIMHOCTH Ha JTMHHU HE JODKHBI IIpeBbIIaTh 2%7



11. Onpenenuts [UIMHY HUXPOMOBOH ITPOBOJIOKK AuaMeTpoM 0.5 MM, HCIIOIb3YeMOM st
M3rOTOBJIEHUS HArpeBaTe]bHOro YCTpoicTBa ¢ conporupieHdeM 20 Om @pu Temieparype
1000°C, nonaras, uyro mpu 20°C mapamerpbl Huxpoma: p=1.0 MKOMM: ap:1.5~10‘4; K-1:
a=1,5107 K2

12. CrepxeHb u3 rpaduta COeIUHEH IOCIEI0BATENLHO C MEIHBIM CTEPHKHEM TOIO KE
ceyeHus. OmpenenuTb, NOpPM KAaKOM OTHOIUCHMH JUIMH CTEpXKHEH CONpPOTUBIEHUE ITOH
KOMITO3MIIMH HE 3aBHCHT OT T€MIEpaTyphl. Y JeJbHBIC CONPOTUBICHHS MEAU U rpapuTa paBHBI
(}:OOTBCT?TBC}HHO 0,017 u 8.0 MkOM"M, a 3HAYeHUs 0, UL ITHX MaTepUanoB cocTaBisoT 4,310
"u—-107 K.

7. YYEBHO-METOJUYECKOE ¥W HWH®OPMAIMOHHOE OBECIEYEHHUE
JUCHUITIJINHBI

OcnoBHas gureparypa. (budmuorexka Bal'Y)
nexTpoHuKa | DnekTpoHHsli pecype] : Yueb. [Tocobue / A.C. Curos, B.U. Hedenos, A.A.
Illyka; IMoxa pex. A.C. Curosa. - M. : A6puc, 2012." —http://www.studentlibrary.ru.

dusuueckue ocHoBbl d1exkTponrkr/ CmuproB 10.A., Cokonos C.B., Turos E.B.- M.:Jlanb,
2013.- 560c. —elanbook.com.

dusryecKre OCHOBHI IEKTPOHUKH: Y4eGHoe mocobue / B.B. Ympuxun; Yaukom Cepsuc. - M.:
Anbha-M: HUL] Uadpa-M, 2012. - 304 c.: un.; ISBN 978-5-98281-306-0
http://znanium.com/

JlonoJiHUTeJIbHAsI JIUTEepaTypa.
DIeKTPOHHKA ¥ MUKpocxeMoTexHuka: Yue.mocobue/ C.H.Umxma — M.: YMIIT XKIT.
2012- 424c. - http://www.studentlibrary.ru/book/

Mapuenko, A. JI. OCHOBBI 21eKTPOHHKH [ DIEKTPOHHBIH pecypc] : YuebHoe mocobue s By30B /
A. JI. Mapuenko. - M. : JIMK Ilpecc, 2010. - 296 c., — http://znanium.com

MartepuanoBeieHHe U TEXHOJIOTHH JIEKTPOHUKH: YueGHoe nocobue / B.U. Kamycrun, A.C.
Curog. - M.: HULl UH®PA-M, 2014. - 427 c. — http://znanium.com

OreyecTBeHHbIE Ky PHAJIbI:

e PaguoTexHUKa;

e PanoTexHUKa U AJIEKTPOHUKA;

o [IpuGopsl ¥ TEXHUKA IKCIIEPHMEHTA,

e [{udposas 06pabOTKa CUTHAIIOB.
PedepaTuBHBIE KypPHAJIBI:

e PaguoTexHUKa;

® DJIEKTPOHHKA.

3apy0e:kHbIe Ky pHAJIbI:

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

8. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHME JUCHUILJIMHbI



MarteprajbHO-TEXHHYECKOe 00eCIIeUeHUE TUCLIUMILIMHBI BKJIIOYAET:
kaeapaibHble MyJIbTUMeIUIHBIE cpeacTBa (aya. 301-3 u 335-3);

° HaOOPBI CJIai/I0B 110 BCeM JeKIUsAM (0T 15 1o 30 cnai1oB 1o Kax 10k JIEKIIUH ).
000pyI0BaHKe CHELUATH3UPOBaHHON 1abopaTopu (305-3);

IIpumeuanus:
1. OOwee YncIo MOArOTOBICHHBIX cinaifoB Oosiee 200, OHH €XKETOJHO PEJAKTHPYIOTCS U
MOJIEPHH3UPYIOTCS B COOTBETCTBUH C PA3BUTHEM TEXHUYECKON M METOAUYECKOH Oasbl.

PaGouas mporpamMma JMCLMILIMHBI COCTaBlIeHa B COOTBETCTBHHU ¢ Tpebopanusimu ®I'OC BO mo
HarpasJieHUIO «PaiuoTexHuKay.

Pa6ouyro mporpammy coctaBui npogeccop kadp. PT u PC <//(?)/// [Tosymun IT.A.

Penenzenr,
I'enepanbHbiit fupekrop OAO
«Bnagumupckoe Kb paguocssisu», K.T.H. % A .E.bormanon

[Tporpamma onoOpeHa Ha 3acenanuu kad. PT u PC -
IIpotokosa Ne s or L3
3aBenyromuii kapeapoi PT u PC ( _ e Huxutun O.P.

Pabouasi mporpaMMa paccMOTpeHa M 0100peHa Ha 3ace/laHuH yueOHO-METOIMYECKOH KOMUCCHH

HalpaBJIeHHsI .
ITpoTokon Ne v or___ 3-5377 . A5 roza
[Npencenarens KOMUCCHH e Huxkutun O.P.

JUCT NEPEYTBEP/XK/JIEHUSA

PABOYEM ITPOI'PAMMBI AUCHUILIAHBI

Pabouast mporpamma ogo6peHa Ha /7 2 ,g/ y4eOHBIH roj

[Tporokon 3acenanus kapeapsbl Ne / ot/ L5 /Srona

3aBeyrommii kadgeapoi (,/%7 ﬁ%/}//'///?///




Pa6ouas nporpamma ogo0peHa Ha / [ / /; Y~ yueOHsIi rox

IIpotokoi 3acenanus kadenpsr No / or /. Sf/Erona
3asenyromuii kadeapon A — £ Sy Ptr Sir A

Pa6ouas nporpamMma ogoOpeHa Ha % yueOHBIHA rof
[TpoTokon 3aceganus Kapeapol No / 24 ’ro/z(
Y il ST

3aBenyromuit kageapoi




JIMCT INEPEYTBEPXIEHWS
PABOYEN NPOT'PAMMBI

Paboyast nmporpamma ono6peHa Ha s /4/ 7 y4eOHbIH roj

H / ~ 0 5
[potokos 3acenanus kaenpsi N~ _ovd. /7. /. { fona

3aBenyromui kaheapoi

¥l //// G TS L

Paboyas mporpamma onoOpeHa Ha
[Tporoxoun 3acenanus kapeapsbr No

3aBenyromuit kaheapoi

Paboyas nmporpamma oo6peHa Ha

L 7
2
{
y4eOHBIH IO
oT rojaa
y4eOHBIH roja
oT roja

[Tporoko:n 3acenanus kadeapsr No

3aBenyromui kadeapon




