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1. IEJIM OCBOEHUSA TN CITUILINHBI
IeassMH 0CBOEHHUSI TUCHUILUINHBI "' DJIEKTPOHUKA'' SIBJISIOTCS:

1. TloaroroBka B 06JaCTH 3HAHUS OCHOBHBIX KOMIIOHEHTOB, HCIIOJIE3YEMBIX TIPH CO3JaHUH
Paro3IeKTPOHHOH anmapaTypel.

DOopMHUpOBAHUE TTPAKTHICCKUX HaBBIKOB PabOTHI € JIEMEHTHOM 0a30.

O3HaKOMJIEHME C OCHOBaMH IIPUMEHEHHS COBPEMEHHOW JJIEMEHTHOH 0asbl H
[EPCIICKTUBAMU €€ Pa3BUTHS.
4. TlomrotoBka B 00JacTH paiHOTEeXHUKH Ui pasHBIX cdep OIKCHEPUMEHTATbHO-

HCCIIEI0BATENHCKOM TTIPOPECCHOHATBHON JIEATEIBHOCTH CIIEIUAITACTA.

W N

2. MECTO JUCHUILVIMHBI B CTPYKTYPE OIIOII BO

JucrunmHa "DiieKTpoHnKa" 0THOCHTCS K 6a30Boit yactu quctmiuiiH ( b1.5.11):

Bzaumoceasw ¢ Opyzumu oucyuniuHamu

Kypc "DmexTpoHuku" OCHOBBIBacTCss Ha 3HaHWMH "'MaremaTuku',
"OU3HYECKUX OCHOB JICKTPOHUKH»

[TosyueHHBIe 3HAHWS MOTYT OBITH UCIIOJIB30BAHBI IIPH JMIJIOMHOM IMPOCKTHPOBAHUH H

n

"duszuku",

npu  m3ydenun jucnuiuimH - «Teopust  aneKkTpHdeckux  memed»,  «CXeMOTeXHHKa
TEJIEKOMMYHHKAIMOHHBIX YCTPOHCTBY, «MeTOMIBI U YCTpoHcTBa Nepeiadun CUIHAIOBY, «MeTobI
¥ YCTPOWCTBA  IpHE€Ma  CUTHAJIOB»,  «OJEKTPOIIUTAHHE  YCTPOMCTB M CHCTEM

TEJIEKOMMYHMKAIM#», a TAK)KE B TIpoLiecce pa3paboTKH M TPOCKTHPOBAHMS paJroanaparyphbl.

3. KOMIETEHIIUA OBYYAIOUIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCHUIIJIMHBI

B pesymprare OCBOCHHS JUCHMIUIMHBI CTYACHT JOJDKEH OCBOMTEH  CIIEAYIOIINEC
KOMIIETEHIIHH:

- CIIOCOOHOCTH MPOBOJNUTH WHCTPYMEHTAJIBHBIE M3MEPEHHs, HCIOIb3yeMBbIE B 00JIACTH
WH()OKOMMYHHKAIIMOHHBIX TeXHOMorui u cucrem cBsizu (OIIK-6).

B pesyipraTe OCBOCHHUS AUCIUITIIMHBI 00YHaIOMUNCS JOKEH JEMOHCTPAPOBATE CIICIYIOIIHE
pe3ybTaThl 00pa30BaHUSL:

3Hath:

- CYIIHOCTh ¥ 3HaYeHHE HH)OPMAIHU B Pa3BUTHH COBPEMEHHOTO WHPOPMALMOHHOTO OOIIECTBA,
CO3HABaTh OMACHOCTH W YTPO3bI, BO3HUKAIOILIME IPU 3TOM IIporecce, coOI0AaTh OCHOBHBIE
TpeboBaHUs HHYOPMALTMOHHOHN O€3011aCHOCTH;

YMmersn:

- OpraHM30BBIBATH MOHT@X ¥ HACTPOHKy HWH(GOKOMMYHHUKAIIMOHHHOTO O0OpyNOBaHHS U
onpeaessTh IUuGepeHIHAIBHBIE TapaMeTphl NIEKTPOHHBIX MPUOOPOB MO HMX CTATHYECKHM
XapaKTePUCTHKAM );

- OCYIIECTBJISATH MTOUCK U YCTPAHEHHUE HEUCIIPABHOCTEH;

Baagers:

- HaBbIKaMH cOopa W aHaM3a WHPOpMaUH Uil (OPMHUPOBAHUS HCXOMHBIX JAHHBIX IS
IPOCKTUPOBAHUS CPEJICTB W CeTeil CBS3M M HX O3JIEMEHTOB M IPAKTHYECKOH paboTel ¢
7ab0paTOpPHBIMH MaKeTaMH aHAJOTOBBIX U LU(POBBIX YCTPOHCTB;

- HaBBIKAMH peallM3aliy YKCIICPUMEHTATBHBIX HCCIICIOBAaHUN, BBIOOpA TEXHUYECKHX CPEJICTB U



00paboTKHU pe3ysIbTaToB.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI: "Dnekrponnka"
O6mast Tpy10EMKOCTb JTUCIIUIUTAHBI COCTABIISET 7 3aUeTHBIX €AMHML, 252 wuaca.
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1. | Uenu pucuMioideel W 3amayd |4 | 1 | 4 8 1/25
Beenenue. 3HaueHHME U MECTO
Kypca. OCHOBHBIE IIOHATHA H
TepMUHbl. McTopuueckas cnpaska.
2 OcHOBHBIE CBOMCTBa M pacuer | 4 | 2 36
XapaKTepPUCTUK HPOBOAALLIUX
3JIEMEHTOB JIEKTPOHUKH
3. DneKTpopu3nuecKue cBoictea | 4 B,4 | 4 8 8 2/17
OCHOBHBIX MAaT€pHaJIOB, HCIIOJb3-
YEMBIX B 3JIEKTPOHHON TEXHHUKE.
4 dusnueckue sBIeHUA B p-n | 4 36

nepexonge M €ro  CBOMCTBa.
PacueTbl OCHOBHBIX [TapaMeTPOB

5 OCHOBHBIE ~ THUIBI  OUCKPETHBIX | 4 © 4 8 8 4/33
TMOJTYTTPOBOIHUKOBBIX 3JIEMEHTOB.
[TomynpoBOAHUKOBBEIE OHOOBI, MX
THIIbI U XapaKTepPUCTUKH.
bunonspHeie U T0JIeBBIE
TPaH3UCTOPBI, UX THIIbI, NMPHUHLH-
mbl paboTbl M XapaKTepUCTHUKH.
TupucTOpbl, MPUHLMIBI paboThl U

XapaKTePUCTHUKHU.

6 TexHomoruyeckue ocHOBHI | 4 (7,8 | 4 8 8 2/17 PeiiTu
MIOCTPOESHHUS UHTETpabHBIX HI-
MHUKpOCXeM. THIbl MHTEerpaJbHBIX KOHTP
MHKpPOCXeM H OCODEHHOCTH HX otk 1
(yHKLIHOHUPOBAHMS.

[MepcrieKTUBHBIE MMYTH Pa3sBUTHA
MHTETPAJIbHOM CXEMOTEXHUKH.

7 OcoOeHHOCTH MOCTPOCHUS JIOTH- 4 9, 4 8 8 3/25
YeCKHX 3JJ€MEHTOB Ha HHTErpajlb=- 10




HbIX cxemax. THIIbl, KOHCTPYKLUH
U XapaKTEPUCTHKH Oa30BBIX
JIOTUHYECKUX JIEMEHTOB.
3anoMHHAIOLINE JIOTHUECKHE
JJIEMEHTHI.

8 OcHOBHbIE HampaBieHus pasutus | 4 |11, | 4 8 2/50 Peiitu
(bYHKUMOHAJIBHOM JIEKTPOHUKH U 12 HI-
MePCIEKTUBBI UX Pa3BUTHUS. KOHTp
CoBpeMeHHbIE paIHOIIEMEHTBI,
peanusyroLme NpUHIUIIb! (yHK-
LUHOHAIBHOM 3JIEKTPOHUKH.

0J1b 2

9 Hasnauenme u BuHOsl  ¢oTo- | 4 |13, | 4 8 2/50
JIEKTPUYECKUX W HHIMKATOPHBIX 14
npubdopoB. DusUUecKUe SBIEHUS,
Ucrojib3yemMble B Npubopax.
JKunkokpucramindeckue u
[U1a3MEHHbIE HHIUKATOPBI.

10 | Knaccupukauus npubopos Baky- | 4 |15, | 4 4 6 1/11
YMHOHI TexHUKH. Dusnyeckue sB- 16
JIEHUSI, UCTIONIb3yeMBbIE B MpHOOpax
BaKyyMHOH TeXHHMKH. Tumel ¥
XapaKTepUCTUKHI 3JIEKTPOHHBIX
gamn. Tumbl U XapakTEPUCTHUKH
3JIEKTPOHHO-JIy4€BbIX MPUOOPOB.

11 | IepcnexTHBBI pa3BUTHS 4 17,14 1 1/25 | Peittu
3JIEKTPOHHOU TEXHHUKH. 18 HI-
KOHTPO
b 3

Bcero 36 36 135 18/25 | hx3am
€H

S. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

5.1. AKTHBHBIEC H HHTEPAKTHUBHBIE (OPMBI 00yUeHHSsI

C umempio (GOpMHPOBaHMS M DPa3BUTHS NPO(ECCHOHAIBHBIX HABBIKOB CTYIEHTOB B
y4eOHOM IpOIIecCe MCIOIb3YIOTCSl aKTUBHBIC i HHTEPAKTHBHBIE (JOPMBI IIPOBEIECHHS 3aHATHI B
COYETAaHWM C BHEAYAUTOPHOH  paboOTOM: (;rabopatopHble  paboOTBI,  MPAKTHYECKHE
3aHSITUS,KOHTPOJIBHBIC ayAMTOPHBIE pabOThI, MHIAMBHIyaJlbHBIC JoMaliHue paboTel). OGbeM
3aHATUH, TPOBOAUMBIX B HHTEPAKTHBHBIX (opmax, coctaBisser 12 wac 3asTtuii, 10 yacos
KOHCYJIbTAlIMOHHBIX 3aHATUH (BHE pacIUCaHUs ), IPU HEOOXOIMMOCTH KOHTPOJIbHBIE paboThl (Ha
JIEKITMOHHBIX 3aHATHSX).

5.2. CamocrosiTesibHast padoTa CTYI€HTOB
CamocrostenbHas  (BHeayauTOpHasi) paboTa CTYJEHTOB BKIIIOYAET 3aKpEIlICHHE
TCOPETHYECKOTO MaTepUala IIpH IIOATOTOBKE K BBITOJHEHUIO U 3aAIUTE JTA00OPATOPHBIX 3a1aHHI,
a TaK)XKe TPU BBITOJHEHHH WHAMBUIYaIbHOH nomarmHed paGoTel. OCHOBA CaMOCTOSATEIHLHOM
paboThI - U3ydYeHHe JIUTepaTyphl [0 PEKOMEHIOBAHHBIM HCTOYHHUKAM M KOHCIIEKTY JIEKIIHH.




paboTHI - H3y4EeHUE JTUTEPaTyphl 10 PeKOMEHI0BaHHBIM HCTOYHUKAM M KOHCIIEKTY JICKIHH.

5.3. MyJabTuMeIuiiHbI€ TEXHOJIOTUH 00y4eHUSI
Bce nexknMoHHBIE 3aHSATHS TPOBOAATCS B BHJE NPE3CHTAIMH B MYJIbTUMEIUHHON
ayJUTOPUU C HUCIOJIB30BAaHMEM KOMIBIOTEPHOTO NMPOEKTOpa W IpenactaBieHHeM oT 15 mo 20
CITA/I0B 10 KaX10H JIEKIUH.
CryneHTaM TPEIOCTABIISETCS KOMIIBIOTEPHBIM Kype JEeKIMH W ONHCAaHWS BCEX
JabopaTtopHblx paboT. KoMmbloTepHBIE TEXHOJOTMH HCIOJIB3YIOTCS IS O(QOPMIICHHS
n1abopaTopHBIX paboT.

5.4. PeiiTuHroBasi cucrema o0y4eHust
PelTHHT-KOHTPOJIb TPOBOAMTCS TpU paza 3a cemectp. OH mpennosiaraeT OIEHKY
CYMMapHBIX OQJUTOB IO CICAYIONIMM COCTABISIOUIMM: aKTHBHOCTh Ha KOHTPOJIBHBIX 3aHSATHAX;
Ka4eCTBO BBITOJTHCHHUS JOMAITHUX PEHTUHTOBBIX 3a/laHui U 1a00paTOpPHBIX padoT.

6. OHEHOYHBIE CPEJACTBA J1JIs1 TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTHU,
IMPOMEXYTOUYHON ATTECTAIIUH I1O HUTOI'AM OCBOEHUSA
JAUCHUITIJIMHBI U YYEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCOSTEJBbHON PABOTHI CTYJEHTOB

6.1. Bonpoch! K 3K3aMeHy.

1 | JIndbdy3uonnbli 1 qpeiiOBBIH TOK B MOIYIIPOBOIHUKAX.

Crpykrypa rubpuaabeix UMC u ux cpaBHeHHE ¢ osrynipoBoaHUKOBbIME MMC

CocrosiHTE PaBHOBECHSA B p-n epexoae.

DN | —

BUC u ux napameTpsl.

1 | Pactipenienenust B p-n nepexone.

Hanexuocts UMC.

1 | DHepreTuyeckas AuarpamMMa p-n nepexoja.

2 | OcobennocTH peanu3aiuu paanocxem Ha UMC.,

1 | Toxu pu psiMOM ¥ 00paTHOM BKJIIOYEHHH P-N IIEpeXo/ia.

WNHTerpanbHbIe THOBI.

p—

VH)KEKIHST U DKCTPAKITUST HOCUTEIICH.

2 | Pe3ucTops! B n0IynpoBoAHUKOBBIX IMC.

1 | Tunsl moynIpOBOIHUKOBBIX A100B (BY, nmepeximovarenpHble, Me3a- U T.11.).

OCOOCHHOCTH pealTi3allii KOHIEHCATOpOB pasinyHoro sujaa B MUMC.

F—

IIpo6oii B tnonax.

2 | CpaBuurenbHble xapakrepuctuku UMC va M/III-cTpykTypax u OUIIOISIpHBIX
TpaH3UCTOPaAX

1 | CTaGuIUTPOHBIL.




2 [ 1I3C

1 | TynHenBHBIE TUOIBI.

2 | Jlormueckne UMC na Gunossipasix 1 M/I1I-Tpansucropax.

Bapuxkarisl.

2 | ITapametps! mudposeix UMC.

1 | [TpunHIwms! paboThl GUITOJISPHBIX TPAH3UCTOPOB

TJIHC u PTJL

1 | [TapameTps! 1 XapaKTEePHCTHKH TPAH3UCTOPOB B cxeme ¢ Ob

2 | PETJI u ATJIL

1 | [TapaMeTpsl U XapakTEepUCTHKH TPaH3HUCTOPOB B cxeMe ¢ OO,

TTJI u TTJILL

1 | [TpuHIUIBI pabOTHI X XapaKTEPUCTUKH MOJIEBBIX TPAH3UCTOPOB.

2 [ ACIu I,

1 | TupucTopsl.

2 | OcHosHble pyHKuuH aHazorossix MMC.

1 | 2 tumma UMC (/i1 1 THOpHIHBIE) U X OCOOCHHOCTH.

2 | Metautndeckue U auannekTpudeckue mieHkd B UMC.

1 | OCHOBHBIC TEXHOJIOTHYECCKUE OTlepanuu 1npu u3rorosienuun MMC.

OCHOBHBIC TPUHIIUIIBI ¥ (PU3HUECKHUE SBICHUS, UCTIOJIb3yeMble B (HyHKIIMOHAIBLHON
JJIEKTPOHUKE.

Knaccudukanus UMC u cucremMa ycIoBHBIX 0003Ha4eHUI.

D | —

OnTO3/IEKTPOHHUKA.

1 | Tuns! kopnycoB UMC 1 cucTeMa UX YCIIOBHBIX 0003HAYEHHI.

AKYCTO3JIEKTPOHHKA.

[Tranapro-mudPy3noHHas CTPYKTYpa OUITOJIIPHBIX TPAH3UCTOPOB.

DN | —

OCHOBHBIC TPUHIUIIBI pabOThI U NTapaMeTPh 3JIEKTPOBAKYYMHBIX ITPUOOPOB.

1 | Crpykrypa M/III-Tpan3uctopoB B noixynpoBogHUKOBEIX UMC n MHOrOKpHCTaIbHBIC
MC.

2 | DIeKTpOoBaKyyMHBIE TPHUOJI, TETPOJ, MEHTOI. MIx ocobeHHOCTH, TapaMeTpel U
XapaKTEPUCTHUKH.

1 | CoBmerueunsie UMC.

SJIT n )KUIKOKPHCTALUIMYECKHE MHIMKATOPBI.




6.2. 3apanus s CPC

1. OmpeneuTh TeMrepaTypHbli K03()GHIHMEHT TMHEHHOTO pPACIIMPEHUS U yATHHEHHE
HUXPOMOBO} MPOBOJIOKH, €CIIH H3BECTHO, YTO TIPH NMOBHIIEHHH Temreparypsl o1 20 1o 1000°C
JIEKTPHYECKOE COTIPOTHBIICHHE MPOBOJIOKU n3MeHsieTest oT 50 10 56,6 Om. JivHa poBOJIOKH B
xosogHoM coctostHun /=50 M. TemmeparypHblif Kod(QQUIHEHT YAETBHOTO CONMPOTHBIICHHUS

HUXpOMa TIPUHSTH PaBHBIM 15%10° K . Kod>hOHIMEHTH CBS3aHBI CIEIYIONHAM
COOTHOIIICHUEM:

a,=0rt0y,

rIe  Or — TEMICPATYPHBIA KOIPPHUIMUCHT CONMPOTUBICHUS MPOBOJHWKA, 0O, —
K0>()(QUIMEHT YICIbHOTO CONPOTHBICHHS Marepuana; o; — KOdQhHIHMEHT JIHMHEHHOrO
pacIIupeHHsI.

2. Ilpu HarpeBaHuy MPOBO/IA M3 MAaHTaHWHA JUTHHOK 1,5 M u quamerpom 0,1 mm ot 20 1o
100°C ero conpotusienne ymenbumiocs Ha 0,07 Om, a mmmHa yBenwumiaace Ha 0,16%.
OnpeieIuTh TEMIIEPATYPHBI KO(POULIHEHT yaenpHOro conpoTusieHus. [lpu pacyerax
IIPUHSATH, 9TO TIPH KOMHATHOM TeMmIiepaType Ul MaHTaHHHA yIelbHOe conpotusienue [=0,47
MKOMM.

3. OnpeaenuTh HANPSHKEHHOCTD 3JIEKTPUYECKOTO TOJIsI, BOSHUKAIOIIETO B 3a30pe MEKAY
IUTACTHHAMH TUIOCKOTO KOHIECHCATOpa, OJIHA M3 KOTOPBIX M3TOTOBJICHA M3 &IOMHHHMS, a JIpyras
M3 TUIATHHBL 1[TaCTHHBI COeMHEHBI MEXY 000 MEIHBIM TTPOBOJIOM, @ JUIMHA 3a30pa /=5 MM.
PaGoTa BEIXO/a 2JIEKTPOHOB W3 &TIOMHHES, MEIH U ITATHHBI COCTABIISIET, COOTBETCTBEH, 4,25,
4,4 u 5,32 5B. Kak u3MEHUATCS HAIPSKEHHOCTH TOJIsA, €CJIU AJIIOMUHUEBYIO U MEIHYIO IIJIaCTHHBI
3aKOPOTHTH MIPOBOJIOM H3 IUIATHHBI ITPU TOM K€ JUTHHE 3a30pa’

4. [ToyeMy pa3HOCTH MOTEHIIHAJIOB, BOSHUKAIOILYIO ITPA KOHTAKTE JBYX META/LIOB HEJIb3s
HU3MEPUTH C TOMOIIIBIO BOJIBTMETPA?

5. VI3 aukeneBoi JIEHTHI MHPUHOW 1 ¢M ¥ TOMmMUHOM 1 MM HEOOXOIMMO H3TOTOBHUTH
mryHT conpoTuBieHreM 0,4 OM. Kakol mivHBI 10/KHA OBITH HEKEJIEBas JICHTA, €CJTH YICIBHOE
conporuBnenue Hukens 0,068 MxOm: M?

6. B 1iens BKIIIOYECHBI TOCIIEAOBATEIEHO MEHASI U HUKEJIEeBasi [TPOBOJIOKH PABHOU JUTHHBI
¥ auamerpa. HaliTH OTHOIIEHHE KOJMYECTB TEIUIOTHI, BBIICISIOMIEHCS B 9THX IIPOBOJIHHUKAX, U
OTHOIICHHE IMaJCHUM HANpSHKEHUH Ha MPOBOJAAX. Y ICJIIBHOE COIPOTHBIIEHHE MEIHW H HUXPOMA
paBHoO, cootBeTcTBEHHO 0,017 1 1 MKOM - M.

7. CompotusiieHue mpoBofa u3 koHcTaHTaHa npu 20°C paBHo 500 Om. OnpenenuTsb
conpoTuBnenre 3toro mposoxa mpu 450°C, ecimm npu 20°C TemmeparypHblii K03bPuUIHEHT
YICTBHOTO COTPOTHBIICHUS] KOHCTaHTaHa op = —15- 10° K™, a remmeparyprbii ko3 HuIHeHT
JTUHEWHOTO pacIIUpPEHHs COCTABIISET 10° K2

8. Or remeparopa DJIC, paBmoit 250B, ¢ BHyTpeHHHM comportuBieHreM 0,1 Owm
HEOOXOAUMO TPOTSHYTH K MOTPEOUTENIO IBYXIIPOBOIHYIO JrHUIO amuHOH 100M. Kakas macca
QTIOMUHUS  TIOMJeT Ha MW3rOTOBJIEHHWE MOJBOMSIIMX IIPOBOJOB, €CIM  MaKCHMallbHas
notpednsemasi MOITHOCTH 22 KBT nipu Hanpsikennun 220 B?

9. Tlog KakuM TIOCTOSHHBIM HANpPSDKEHUEM CIIEyeT TIIepelaBarh JICKTPUYECKYIO
SHEPIHI0 Ha pAcCTOSIHUE /=5 KM, 4TOOBI MpPH TUIOTHOCTH TOKa j=2,5 ‘10° A/M2 B MeIHBIX
IPOBOAX ABYXIIPOBOIHOM JHHUH IEPeIadn IIOTEPU SHEPTUH B JIMHUH HE NpeBbIIaI n=1%"7

10. Ot reneparopa HanpspkenueM 20 kB TpeOyercs nepenats MoTpeOUTENO MOIIHOCTh
1000 kBT Ha paccrosiue 2,5 kM. OnpenesnTe MUHUMAJIBHOE CEYEHHE MEIHBIX MTPOBOIOB, €CIIN
MOTEPH MOIIHOCTH Ha JIMHUU HE JOJDKHBI IPEBBIIATh 2%7



JonoynuTenbHbIe 3axanus s CPC
Tema 2.

1. OnpeeuTh JUIMHY HEXPOMOBOM IPOBOJIOKM AuaMeTpoM 0,5 MM, HCIIOJTB3YeMOH I
M3rOTOBJICHHS] HAIPEBATENILHOTO YCTPOHCTBAa ¢ comporuBieHneM 20 OM mnpu Temmeparype
1000°C, momaras, yro npu 20°C mapamerpsl Huxpoma: p=1,0 MKOM-M; ap=l,5-104; K-1;
a~1,5107 K2

2. CrepkeHb W3 rpaduTa COEAMHEH NOCIEN0BATEIBHO C MEJIHBIM CTEPKHEM TOrO XKE
ceuenmsi. OmpeneiuTh, MPH KAKOM OTHOLICHWH JUTHH CTEPKHEH COINpPOTHBICHHE OTOH
KOMITO3HI[MH He 3aBHCHT OT TeMIIepaTypsl. YIelbHbIE COMPOTHBICHHS MEIU W rpaduTa paBHbI
coorBercTBeHHO 0,017 1 8,0 MKOM'M, a 3HAUEHUS 0, JUIS STHX MaTepHaAJIOB COCTABIIAIOT 4,3-10"
Su-107 K

3. K rpadurtoBoMy crepxHIo umMHON 0,2 M TPUIIOKEHO HanpsbkeHne 6B. Omnpenennts
[UVIOTHOCTh TOKA B CTEP)KHE B TMEPBBII MOMEHT IOCJIE TONAYH HAMPSDKCHWsSI, €CIIM yICIbHOE
CONPOTHBIIEHHE TpaduTa paBHO 4%10*Om*M. Kak # ToueMy MeHseTcs IUIOTHOCTH TOKa B
CTEp)KHE CO BpeMeHEeM?

4. Karymika u3 MeIHOM TpoBOJIOKK uMmeeT comporusienue 10,8 Om. Macca menHOM
npoosioku 0,3 xr. OnpenenuTs JIUHY M JHaMeTp HAMOTAaHHOM Ha KaTyIIKy IIPOBOJIOKH.

5. MuHuatTiopHbIii  pesucrop  comporuBieEreM R=120  Om+10%, wumerommi
HOMMHAIBHYIO MOIIHOCTE paccestHus Pyoy=0,05 BT, wuCmosp3yercss Ha 4YacToTe 50 TIm.
TemmneparypHbIi K03QOHULHAEHT CONPOTHBICHHUS PE3UCTOPA ar=2%10" K. UzBectHo, uT0 M3-32
MalbIX TabapuToB pe3McTOpa IpH [OCTOSHHOM TpelelbHOM Hanpsokenun Up,=100 B
IPOMCXOUT MOBEPXHOCTHBIA MPOOOH Mexy BbBOAaMH. ONpeiesnTh, KaKoe MaKCUMAaIbHOE
HAIPSDKEHNE MOYXET OBITh NPHIOKEHO K 3TOMY PE3HCTOPY NPH TEMIEparypax: a) 20°C; 6)
100°C.

MakcUMaJIbHOE HAlpsDKEHHE, KOTOPOE MOKET OBITh IOJAHO Ha PE3HCTOpP, HE JOJDKHO
IIPEBBIIATh 3HAYCHUS, PACCUNTAHHOTO, HCXOMAS M3 HOMHHAIBHOH MOIIMHOCTH DACCESHHUS H
COTpOTHBIeHUs (¢ yuéToM jorycka AR=+0,1R ¥ TeMmepaTypHBIX W3MEHEHHH) 10 hopmyIie

Umax=v’FHOM(RT—AR). B TO e BpeMs 3TO HANpsKEHHE HE JOJDKHO OBITH OOJIbIIE

npenensHoro HanpspkeHus: Uyp, BBI3BIBAIOIIET0 TOBEPXHOCTHBIA POOOH.
a) ITpu T=20°C
Una=+/ 0,05(120 — 120 * 0,1)=2,32<Up;
6) comportuBienue pesrcropa rpu T=100°C:
RT=R[1+QR(T-2O)]=12O[1-2*10'3(100-20)]=100,8 Om.
Torza Una=+ 0,05(100,8 — 100,8 * 0,1)=2,13 B<Uy,,.
6. PaccunTaTh YMCIO aTOMOB B eIHHHIE 00bEMa KpucTaia KpeMuust pu Temneparype 300K,
€CIIM NeproJl KpucTamaeckoit peméTkn a=0,54307 M.

Tema 4.

1. BblMMCIUTL OTHOMICHWE TIOJIHOTO TOKAa dYepe3  IOJyNPOBOJHUK K  TOKY,
00YCIIOBJIEGHHOMY JIBIDOYHON COCTABIISIONIEH: a) B COOCTBEHHOM reépMaHuu; 0) B repMaHuu p —
tuna ¢ yaensHbiM comporuBieEneM 0,05 Om*m. IIpHHATH COOCTBEHHYIO KOHIEHTPAIHUIO
HOCHTEJICH 3apsia NPy KOMHATHOHN TeMIepaType
n,=2,1*1019 M'3, MOJIBHYKHOCTE JJIEKTPOHOB W,y=0,39 Mz/(B*C), MOJIBHOKHOCTH JBIPOK  W,=0,19
MY/(B*c).

Ha ocHoBe 3akoHa Oma MOJIy4aeM BBIP@KCHHE Ul OTHOLIEHHsS IIOJIHOTO TOKA K €ro
JBIPOYHON COCTaBJISIOIIEH:

g = I e{nn+1 iy _ {4 M

Ip ep iy PHp

b



IJIe N ¥ p — KOHIIEHTPAIMU IEKTPOHOB H JBIPOK COOTBETCTBEHHO.
B cOOCTBEHHOM MOJIYIIPOBOIHUKE 17,=p; U, CIIE0BATEIBHO,
B=1+u/u,=1+0,39/0,19=3,05.

B momynpoBOAHHKE p - THINA C YIEIbHBIM CONPOTHBJIEHHEM, MHOTO MCHBIIHM
COOGCTBEHHOTO, BKJIAJIOM JJIEKTPOHOB B DJIEKTPOIIPOBOJHOCTE B IIEPBOM NPUOIMKEHAH MOXKHO
npere6peds. C yUETOM 3TOTO TI0y4aeM KOHIEHTPAIMIO OCHOBHBIX HOCHTENCH 3apsina p~(etpp)
1=6,58%10% M™ 1 KOHLEHTPAIMIO HEOCHOBHBIX HOCHTEJIEH 3apsiia n=n;/p=6,7*1 0" 7.

3Has KOHIEHTPALHMIO OJIEKTPOHOB, MOXXHO YTOYHHTH OTHOIUCHHE ITOJIHOIO TOKA K

JBIPOYHON COCTABJISIOIICH:
17

B=1+ 6,710 so,.39_1,002'

6,58%102%xD,16

2. K crepxHIO U3 apceHna rajums miEHOM 50 MM mpuioxkeHo Hanpsokenne 50 B. 3a
KaKoe BpPeMsI 3JIEKTPOH TpPOMIET depe3 00Opasell, eClIM MOJBMXKHOCTh JIEKTPOHOB (,~0,9 M/
(B*c).

3. IIpu Temmeparype T=300 K xoHIeHTpaI#sl ABIPOK B TePMaHUH
p-TUTIAa paBHA 2,1%10%° M7, a xonumenTpamus dmekTpoHos B 100 pas meHblre. [IoxBmkHOCTD
JBIPOK M JIEKTPOHOB B3ATh TAKUMIDKE, Kak B 3aj1ade 3.2.6. Ha ocHOBaHWMM 3THX JaHHBIX HaHTH
COOCTBEHHOE Y/ICITPHOE CONPOTUBIICHHE N'E€pMaHHSI.

4. Bo CKOJBKO pa3 HM3MEHUTCS OapbepHas EMKOCTh PE3KOTO p-n-TEepexoa IpH
yBeJMueHnH oGpaTHOro HampspkeHus ot 20 no 80 B?

5. Eclii K pe3KoMy p-h- MEepexoiy NPHIOKHTE TIEPEMEHHOE HAlPSDKEHHE aMILTHTYI0H
0,5 B, To MakcuMaJibHas EMKOCThH repexona paBHa 2 n®. OnpenesinTh KOHTAKTHYIO Pa3sHOCTh
MOTEHIIMATIOB ¥ MUHUMAJIBHOE 3HAYEeHHE EMKOCTH TEPEX0Ja, €CIU MPHU OTCYTCTBHH BHEITHETO
HarpsHKeHUs! oHa paBHa 1 .

6. BappepHas EMKOCTB pe3Koro p-n-niepexoja pasHa 200 nd npu 0OpaTHOM HATPSHKEHUH
2 B. Kaxoe Tpebyercss oOpaTHOE HampsDKEHHE, YTOOBI OHa yMeHbmmMiack 10 50 n®, ecmu
KOHTaKTHas pa3HOCTh NOTeHInanos ¢,=0,82 B?

7. BeHHCIUTh GaphepHYI0 EMKOCTB PE3KOTO p-n-NIEPEXOa , MOJYUYCHHOI'O B CTEPXKHE
apCeHu/Ia TAJUTHS TUIOMABIO TIONIEPEYHOTO CEUCHHUS
S=1 mm’. [[IuprHa o6nacT 06BEMHOTO 3apsija p-n-epexoa paBHa 2*%10™ cM. OTHOCHTE TbHAS
JUDIIEKTPUIECKast TPOHUIIAEMOCTH TOIYIIPOBOAHKKE 13,1.

8. BapbepHas EMKOCTb PE3KOT0 p-n-Tiepexoza papHa 25 nd npu oOpaTHOM HANPSIKESHHH S
B. Kak oHa H3MEHHUTCS TIpH YBEJHYEHHH 00paTHOTO HanpshkeHust Uygp 10 7 B?

9. OmnpenenuTh GapbepHYIO EMKOCTH M IIMPHHY p-n-Tlepexona, CHOPMUPOBAHHOTO B
apCceHUAEC WHIUA, IpH TeMHespaTy e 7=300 K, ecn¥ KOHIIEHTpAmus OCHOBHBIX HOCHTEJNIECH
3apsja: p,g=1016 em™; m,=10" cM™, oTHOCHTeNBHAS IMATEKTpHUEcKas IMPOHHLAEMOCTh InAs
e=14,6, TIomaas MONepeyHOro ceueHus p-n-nepexona $=0,01 oM’ K p-n-TIEpEXOy MPHII0KEHO
obparnoe HanpspkeHne Uysp=100 B.

6.3. TecTbI VIS peHTHHI-KOHTPOJIS

PEUTHUHI-KOHTPOJIb 1

1. Ha yeM 0CHOBAHBI IPUHIHITBI KJIACCU(PHKAIIHU 0CHOBHBIX MATEPHAJIOB, HCII0JIb3YeMbIX
B PaN03JeKTPOHHKE?

- Ha MaccoBOCTH HX HCIIOJIb30BAHUS.

- Ha nene marepuaiios.

- Ha BenmmumHe WX yJIeIbHOM MPOBOJAUMOCTH.

- Ha nmpuMeHeHHH B paiioIeTAISIX PA3IMUHBIX THIIOB.



2. Kakne paguodusudeckne cBOMCTBA PaHOMATEPHAIIOB IJIABHBIM 00pa3oM
00ycJIaB/IMBAIOT T€ HJIM HHBIE 00,1aCTH HX IPAMEHEeHH s ?

- BenmurHa qUAIeKTPUIECKO TPOHUIIAEMOCTH.

- BesimunHa UX MpoOBOTUMOCTH.

- Bemmunna qMaIeKTPHYECKHX TTOTEPh B 9THX MaTepHaax.

- Benmmunna npo6GUBHOTO HANPSHKEHHUS] MATEPUAJIOB.

3. Kakasi 0CHOBHasl HayYHasi TEOPHUsI 00BSICHSET B HACTOSIIIEE BPEMSI JIEKTPOPH3HUECKHE
CBOHCTBA NOJIYNIPOBOAHHKOBBIX MATePHAJIOB?

- Teopust XuMHUYECKON KHHETHKH.

- 30HHas TeopHsl.

- Teopust OTHOCUTEIBHOCTH.

- BonHOBas TeopHst 2IEKTPOMArHUTHOTO U3JIyYEHHS.

4. Kakne cBoiicTBa IpHIAIOT MOJYNPOBOXHHKAM JOHOPHBIE H AKIENITOPHBIE IPUMecH?
- [IpoynOCTS.

- IIpoBomMOcTh ¢cBOOOIHBIX 3apsiIoB 00OMX 3HAKOB.

- IIpoBOAMMOCTD CBOOOIHBIX 3apsi/IOB OJHOTO 3HAKA.

- [ToBbIIEHHOE CONPOTHBIIEHNE IIPOXOXKICHHIO FIEKTPHUECKOTO TOKA.

5. CoeanHeHue ABYX NOTyIPOBOXHHKOBBIX MATEPHAJIOB € IIPOTHBOINOJIOKHBIM THIIOM
NPOBOJIMMOCTH CJIYKHT JIJISA:

- BpIpaBHUBaHHs 2JIEKTPUUECKOTO MOTEHIIHAIIA 110 BCeMY 00beMY BEIECTBa.

- Co3anms KaHaJIOB JIOKATBHOM IPOBOANMOCTH Pa3IMYHOTO 3HAKA.

- Co3aHus rpaHUIBI 30H IPOBOAMMOCTH Pa3IMYHOrO 3HAKA.

- [Tony4enus MaTepraaoB ¢ HOBBIMH (DM3HYECKHMH CBOHCTBAMH.

6. AKIENTOPHBbIE IPHMECH B MOJIyPOBOAHAKAX CIYKAT IS
- [TocTaBky 10J10XKUTETBHBIX CBOOOIHBIX 3apSJIOB.

- [locTaBkm OTpHITATENBHBIX CBOOOIHBIX 3aPSAI0B.

- [oryomenus moJI0KUTENBHBIX CBOOOIHBIX 3aPSI0B.

- Iloryonenns oTpunaTenbHBIX CBOOOIHBIX 3apsI0B.

7. P-n mepexo1 B MOJIyNPOBOAHHKAX CJIYKHT IS LeJI€i:

- M3ostsiiiy NOBEPXHOCTH TOTYIPOBOIHMKOB OT BO3/IEHCTBHS BHEITHUX YCIOBHIA.

- Cosanms onTuyecknx 3¢p(HeKToB Ha IOBEPXHOCTH MOTYIPOBOIHHKA.

- Hosydennst 061acTi BemeCTBa ¢ OTOHATEIbHBIMH JIEKTPODU3NIECKUMH S eKTamu.

8. Uem apeiidoBblii Tok oT/ITHYaETCH OT AHPPY3IHOHHOTO?
- BenmmuuHo#.

- HanmpaBnienuem.

- MecToM BO3HHUKHOBEHHUS.

- 3HaKOM HOCHTEJIEH.

- IIpyunHOM BOZHUKHOBEHHS.

9. Kakasi MaTeMaTH4ecKasi 3aBHCHMOCTbD HCIIOJIB3YETCsl VI ANIMPOKCHMAIIHH I'PadUKOB
TOKOB B p-n nepexoxae?

- DKCITOHEHIAAJIbHAS.

- JInuneiinas.

- Jlorapudmuueckas.

- CuHycouaipHasl.



10. P-n nepexox mposiBJIsieT CBOMCTBA:
- UHIyKTUBHBIE.

- EMKoOCTHBIE.

- Pe3onancHsble.

PEUTHUHI-KOHTPOJIb 2

1. Kakne U3 paJHOKOMIIOHEHTOB He OTHOCSAITCS K IOJIyNIPOBOHHKOBbIM?
- Tnonpl

- Tupucropsl

- )KKY nHauKaTopsl.

- DJIEKTPOHHBIE JIAMIIBI.

- MukpocxeMbl

- ®eppUTOBBIE CEPACYHHUKH.

2. IorynpoBOAHMKOBBIE JHOABI CIIYKAT /IS
- YcuiieHus ToKa.

- YcumneHus HarpsHKEHUS.

- BeimpsimiieHus1 IEpEMEHHOTO TOKA.

3. TyHHeJIbHBIE TUOBI CTYKAT [JIsK:

- PerymupoBKH ypOBHS IEPEMEHHOTO HAIIPSHKEHHUSI.
- ['eHeparyl IepeMeHHOr0 CUTHAIA.

- VI3mepenust ypoBHS IEPEMEHHOI'O CHTHAJIA.

4. CTaOMJIUTPOHBI — ITO:

- PagnosneMeHTHI I CTAOMIIM3AIMHU HAIIPSKEHUS.

- Biroxu m1s crabuiM3ain TOKa.

- Bitoky 1st cTaOMITH3AIHE YacTOThl HAIPSDKEHUS ITUTaHHS.

- PagmosseMenThI 1T CTa0HIH3AIMH TEMIIEPATyPHBIX ITapaMETPOB pa3IMUHbIX
paguoOyCTPOMCTB.

5. OcHOBHOE HCIT0JIb30BAHHUE TIPH pacyeTe cXeM ¢ MOJIyIIPOBOJIHHKOBBIMH JHOAAMH
HAXOJIUT XapaKTepHCTHKA:

- Bonbr-dapannas.

- Ammiep-BeOepHasi.

- AMIUTUTY IHO-4aCTOTHAs.

- BonpT-amnepnast.

6. Boicoko4acTOTHBIE THOBI T0JKHBI 00121aTh:
- MansiMu rabaputamMy U BECOM.

- Majoit 6apbepHOI EMKOCTBIO.

- MaytbIM peIebHBIM JOITYCTHMBIM TOKOM.

- MaJoii miomnaibro Hapy>XHOM [TOBEPXHOCTH.

7. BunoJsipHbIe TPAH3UCTOPHI OTJINYAIOTCS OT MOJIEBBIX TPAH3HCTOPOB!

- CTOMMOCTBIO.

- KonraectBOM BBIBOJIOB.

- BXO1HBIM CONTPOTHBIICHHEM.

- CTpyKTypOil.

- [Ipuaniunamu paboTsl.

- KosmnuecTBOM 1M0JTyTTPOBOTHHKOBBIX (DparMEeHTOB € Pa3IMYHBIMU THIIAMH IIPOBOJAUMOCTH.



8. Cxempl BKiIOUeHHs TpaH3ucTOopoB ¢ Ob, OK, O otimuyalorcst 0Ha OT APYroii:
- OGIIMM 3JIEKTPOIOM, MOIKITIOYAEMBIM K 3eMJIe (IIUTaHHUIO).

- OOUMMH TPUHIIUTIAMH U3TOTOBJIEHHUS DIIEKTPOIOB.

- OGUIMMH TTPUHIMIIAMH OITMCAHUS pabOTHI TPAH3UCTOPOB.

9. 3aTBOP MOJIEBBIX TPAH3UCTOPOB /151 OUIOJISIPHBIX TPAH3UCTOPOB SIBISETCH AHAJIOIOM:
- bazsl.

- Konnexropa.

- KopmrycHoro BeIBOJIa TpaH3HCTOPA.

- OMuUrTepa.

10. TupucTopsl — 3TO BAPHAHT MOJIYNIPOBOJHHKOBOM CTPYKTYPbI:
- OmHOCTIOWHOM.

- JIByXCIIOHHOM.

- TpexcnoitHoil.

-O0BeIMHEHUE ABYXCIOUHON U TPEXCIOWHOM.

- UeThIpeXCIIOHHOM.

- [IsrTuciiontHoOM.

11. TupucTOpPHI HCIIOIB3YIOTCH B:

- YipaBisieMbIX BBIIPSIMHUTEIAX.

- CMecHTeNsIX BBICOKOYACTOTHBIX CUTHAJIOB.
- VCHITUTENSIX HAIPSDKEHUS.

- Cuerunkax ['eifrepa.

PEUTUHI-KOHTPOJIb 3

1. ITou102KKA MOJIYNPOBOJHUKOBBIX HHTErPAJIbHBIX MHKPOCXEM HCIOJIb3yeTcsl B KaYeCTBe:
- AKTUBHOY pabodel cpensbl.

- KoHCTpYKTHBHOTO 27IeMeHTa ISl KPEIUICHUS] akTHBHBIX PaIn03JIEMEHTOB.

- UcxomHOTO CHIPHS ISt U3TOTOBJICHUS paAMOKOMIIOHEHTOB.

2. B moJrynpoBOIHUKOBBIX HHTErPAJIbHBIX CXeMaX TPAH3HCTOPBI:
- O6pa3yrorcst B 00beMe TOJITI0XKKH.

- HanpuisiroTest Ha 1MOUTOXKKY .

- [IpukpemsoTest K MOI0KKE B TOTOBOM BH/IE.

3. Macka npu ucrno/ib30BAHUU MHKPOCXEM CJIYKUT JJIS:

- Hanecennst MapKUpOBKH Ha KOPITYC MHKPOCXEMBI.

- YopormieHus pa3MemeHnuss MUKpPOCXeM Ha 00IIel meyaTHoH 1iare.

- Hanecenus prcyHKa pa3jMYHbIX CJIOEB COTTIACHO TONOJIOTHHA MUKPOCXEMBI.

4. AHAJI0TOBbIE€ HHTEIPAJIbHbIe MUKPOCXeMBbI MOJTYYHJIN CBOe HA3BaHUE H3-3a:
- AHaAJIOTHH C COOTBETCTBYIOIIUMH PaIUOCXEMaMH Ha TUCKPETHBIX dJIEMEHTAaX.

- Micnosib30BaHMsI aHAJIOTOBBIX CUTHAJIOB.

- Ucrionp3oBanus GOJBIIOrO YKHCIa aHATOTUYHBIX BHYTPEHHUX (PParMEHTOB CXEM.

5. Hudposbie HHTErpaJIbHbIE MUKPOCXEMbI MOJYYHIH CBOE HA3BAHUE H3-3a:
- Mcniorp30BaHus HCKITIOYUTEIBHO NU(POBBIX 0003HAYCHHUN B KIACCU(UKALUN UX THUIIOB.



- Toro, YTO OHH TpeaHa3HAYEHBI ISl COBMECTHOH paboThI ¢ pa3HOOOPa3HBIMH yCTPOHCTBAMH
UG POBOH MHIUKALIHH.
- Vicnionp3oBaH#y HE(POBBIX CUHTHAJIOB.

6. B 1orm4ecKuX HHTErPAJbHBIX CXEMaX peajin3yercsi:
- Anre6pa bys.

- 'eomeTpust JIobaueBcKoro.

- JIuneiinas anrebpa.

7. B QyHKIIMOHAILHOM 3JIEKTPOHUKE HCIIOJIb3YHOTCH:

- HoBble (yHKITHH H3BECTHBIX MUKPOCXEM.

- HoBele (u3uyecKue MPUHIHUIIBI IIPH ITOCTPOCHUH MHKPOCXEM.

- HoBele (yHKIMH GJIOKOB, TOCTPOEHHBIX HA M3BECTHBIX MUKPOCXEMaX.

8. B 2/1eKTpOBaKYYMHBIX JIaMIIaX HCIOJIb3YHOTCH:

- D deKTH IMHCCHH IEKTPOHOB € KaTo/Ia.

- D HeKTH SMUCCUN HOHOB € aHOJIA.

- DdheKTHI B3aMMOIEHCTBHS PA3THUHBIX dIEKTPOMATHUTHBIX MOJIEH B BAKyyME.

9. B 3J1IeKTPOHHOJIy4€BBIX TPHOOPAX HCIOJIB3YIOTCSI:

- DddeKThI yrpaBIeHUs y3KHM IIOTOKOM 3JICKTPOHOB.

- D dexTh B3aUMOICHCTBHS OTOKA DJIEKTPOHOB C JIy4aMH CBETA.

- D deKThI MOSIBICHUS ICKTPOHOB B BAKYyMe IIPH BO3/CHCTBHIH JIyHeH cBeTa.

10. B nBETHBIX KHHECKOMNAX IJIs CO3/IAHUS PA3JIHYHBIX HBETOB HCIOJIB3YIOTCS:
- XUMHWYECKH pa3JIndHbIC TIOMAHOPOPEL.

- DJIEKTPOHHBIE JIy4H Pa3IMYHOH HHTEHCUBHOCTH.

- Berpoennbie ¢BeTO(UIBTPBI OCHOBHBIX IIBETOB.

7. YYEBHO-METOIUYECKOE #W HH®OPMAIIMOHHOE OBECIHEYEHHUE
JUCHUIIINHBI

OcHoBHas sureparypa ( bubmmorexa Bal'y).
1. DnexTponnka [dnexTponnsii pecype] : Yueb. Ilocodue / A.C. Curos, B.M. Hedpenos, A.A.
Ilyka; ITox pexn. A.C. Curosa. - M. : AGpuc, 2012."
http://www.studentlibrary.ru
2. dusnueckne ocHoBHI dtekTpornkn/ CvmuproB H0.A., Cokxonos C.B., Tutos E.B.- M.:Jlanb,
2013.- 560c. —elanbook.com.
3. Ou3HUYECKHe OCHOBBI HIEKTPOHUKH: YueOHoe nocobue / B.B. Ympuxun; Yaukom Cepsuc. -
M.: Ansda-M: HULL Uudpa-M, 2012. - 304 c.: ni.; ISBN 978-5-98281-306-0
http://znanium.com/

JlonoJIHMTE IbHAS JIATEPATypa.

1. DJIeKTPOHMKA B MHKpocxeMoTexHuKa: Yueb.nmocoone/ C.H.Umxma — M.: YMILT XIT.
2012- 424c. - http://www.studentlibrary.ru/book/

2. Mapuenko, A. JI. OcHOBBI 3JIEKTPOHHKH [DJIEKTpOHHBIH pecype] : YuebHoe mocobue i
By308B / A. JI. Mapuerko. - M. : JIMK Ilpecc, 2010. - 296 c.,

http://znanium.com

3. MarepHanoBeJleHHe U TeXHOJIOTHH JJIeKTpOHHKH: YueGHoe mocobue / B.M. Kanycrun, A.C.
Curos. - M.: HUL] UH®PA-M, 2014. - 427 c.:

http://znanium.com



OTeuecTBEHHBIE KYPHAJIBI:

e PannoTexHuka;

e PaoTexXHUKA U 3JIEKTPOHHKA,

e [Ipr6OpBI U TEXHHKA IKCIIEPUMEHTA;

e [Tudposast 06paboTKa CHrHAIIOB.
PedepaTuBHbIe sKypHaJIbI:

e Pamnorexnuka;

® DJIEKTPOHUKA.

3apy0exHble JKypHAIbI:

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

8. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHHME JUCIIUTLINHBI

MaTCpHaI[BHO-TeXHHqCCKOG obecIieyeHne JUACIHUIUIAHBI BKJIFOYACT:

. KaepabHbIe My TbTHMEIMHHBIE cpesicTsa (aya. 301-3 u 335-3);

HabOPBbI CIIaNI0B 110 BCeM JIEKIMsM (0T 15 10 20 ciaif1oB 1Mo KAk 01 JTeKIHH);
. 000py10BaHKE CHIELMATM3UPOBAHHOM aboparopuu (305-3);
IIpumevanust:

1. OOmee 4ncI0 MOATOTOBIEHHBIX ciainoB Goiee 200, OHH €KEroIHO PENAKTHPYIOTCS] U
MOJEPHU3HPYIOTCS B COOTBETCTBHH C PA3BUTHEM TEXHHUYECKON M METOIHYECKOH Ga3hl.

Pabouast mporpaMma JMCIHIITHHBI COCTABIIEHa B COOTBETCTBUHU ¢ TpeGoBanusimu ®I'OC BO 1o
HanpaBIeHUIO «THPOKOMMYHHKAIMOHHBIE TEXHOJIOTHA M CHCTEMBI CBS3M)

Pabouyro nporpammy cocrasui npodeccop kap. PT u PC A g i [Honymus IT.A.
7

Penienzenr,

I'enepanenslii qupexrop OAO

«Bmagumupckoe KB pagnocsssuy, K.T.H. % A.E.bornanos
pr— |

IIporpamma ono6pena Ha 3acenannd kag. PTu PC

Ilpotokon Ne o7 ot Lbr [SK

3aBenyromuii kadeapoii PT u PC e ____ Hukurun O.P.

Pabouast mporpamma paccMoTpeHa 1 0106peHa Ha 3aceJaHHH YIeOHO-METOMUYECKOH KOMUCCHH
HallpaBJICHUS
P - 7 A ~ 2 p i
[Tporoxos Ne /¢ oT X V- &6, [ A roja

IIpencenarens komuccun i Huxutun O.P.
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