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1 HEJAU U 3AJAYHN U3YUYEHUSA JUCHUITVINHBI

1.1 leab AMCHUNIMHBI

VYuebHas qucuuIuinHa «DJIEKTPOHUKAY CTABUT CBOCH LIENbI0 CPOPMUPOBATH Y CTYACHTOB 3Ha-
HUS 0 GU3NYECKUX MPUHIUIAX JEHCTBUS, XapaKTePUCTUKAX, MOJIENISIX U OCOOCHHOCTSIX MCIIOIb30BAHMUS
B PaIMOTEXHUYECKHX IENSTX OCHOBHBIX TUIIOB aKTUBHBIX TPUOOPOB, MPUHITUIIAX MOCTPOCHUS U OCHOBAX
TEXHOJOTMM MUKPORJIEKTPOHHBIX 1ENel, MeXaHu3MaxX BIUSHUS YCIOBHUM AKCIUTyaTallMy Ha padoTy ak-
TUBHBIX TPHUOOPOB U MUKPOAJICKTPOHHBIX IETIEH.

1.2 3agaun AUCHUILIMHEI

— U3y4eHue (pU3MUECKUX MPUHIUIIOB JEHCTBHS, XapaKTEPUCTUK, MOJENEH U 0OCOOEHHOCTEN HC-
MOJIb30BAHUS B PAIMOTEXHUYECKHUX LEMAX MMOITYIPOBOAHUKOBBIX U AIEKTPOBAKYYMHBIX IPHOOPOB;

— (hopMHpOBaHUE HABBIKOB MTPAKTUYECKON pabOTHI C N3MEPHUTEIBHBIMH TPUOOpaMU;

— (hopMHpoBaHHEe YMEHUN MPOBOJUTH TEXHUYECKOE O0CIIy)KMBaHHE, MPOPHIAKTUYECKHUE OCMOT-
PBI ¥ TEKYLIUHA PEMOHT 3JIEKTPOHHOM TEXHUKH.

1.3 MecTO JUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOTrpaMMbl

JuctummmHa «JIeKTPOHUKA» OTHOCHTCS K 0a3oBoil yactu bioka 1 yueOHoro rurana. st yc-
MEIIHOTO M3Yy4YeHUsl JAUCUUIUIMHBI HEOOXOAMMBI 3HAHUS TUCHUIUIUH «DJIEKTPUUYECTBO U MarHETU3M,
«Pannomarepuansl U palMOKOMIOHEHTHI», «OCHOBBI Teopuu Lienei». OcBoeHue AUCIUILIMHBI HE00XO0-
JUMO U1l U3YYEHUS JUCHUIUINH «PaTnoTeXHUYEeCKUe e U CUTHAIBI), «CXeMOTEXHUKa aHaJIOTOBbIX
AJIIEKTPOHHBIX YCTPOUCTBY «PamuoTeXHHUECKUE CUCTEMBDY, « T€XHOIOTUN KOMIIOHOBKUA PO AY.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMsl MO JUCHHILIMHE, COOTHECEHHBIX €
IVIAHNUPYeMbIMH Pe3y/JIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

N3yyenue nanHoi y4eOHON NUCUMIUIMHBI HAMPaBJICHO Ha (DOPMHUPOBAHHE Y 00YYAIOIIUXCS 00-

wenpogheccuonanvnvix kommnerenuui (O/1K):

Ne | Munexc | ComeprkaHue B pesynbraTe n3ydeHus yueOHON TUCHUILIMHBI 00YYatOIHecs] JOJKHBI
ILII. | KOMIE- | KOMIIETEHLUH 3HATh yMeThb BJIa/IeTh
TeHnuu | (Wiu e€ 4acTH)

1. | OIIK-7 |cnocoOHOCThIO HNPUHLUI JEHCTBUSA | OIPEENATh IEKTPOHHBIX HaBbIKaMU
YUYHUTBIBaTh CO- U3y4aeMbIX JICK- npuOOopoB, 10 BUAY cTaTuye- KOMITBIOTEPHO-
BPEMEHHBIC T€H- | TPOHHBIX MPUOOPOB | CKUX XapaKTEPHCTHK ONpEAe- | IO HCCIIE0Ba-
JCHINN Pa3BUTHS | MX QYHKIMOHAB- | JIATH THUI PUOOpa U CXeMy ero | Husl MpuOopoB
JIIEKTPOHUKH, HbIC HA3HAYCHUS U | BKJIFOYEHUSI, OOBSACHATH HAa3HA- | IO HX DJICK-
U3MEPHUTENIFHON | TIOHUMATh CYITHOCTh | YeHHE 3JIEMEHTOB U BIIMSIHUE TPUYECKUM
... TEXHUKH, ... B | (U3NYECKHUX TIPO- UX TTapaMeTPOB Ha 3JICKTPUYE- | MOJIEIISM, Ha-
cBoeil mpodec- LIECCOB U ABJICHUH, | CKME MapaMeTpbl, BBIOMPATh HA | BBIKAMH pacye-
CHOHAJIbHOM Jiesi- | MPOMCXOAAIINX B HpaKTHKE ONTUMAaJIbHbIE pe- Ta 0a30BBIX
TEIbHOCTU HHUX KHUMBI PaOOThI H3y4aeMBbIX KacKaJloB

mpubOpOB

2. | OIIK-8 |cnocoOHOCThIO YCJIOBHBIE Tpaduue- | M0JIb30BaThCs CIPABOYHBIMHU HaBBIKAMHU I10-
UCIIONIb30BaTh CKHeE 0003HAUCHHSI | OKCIUTyaTal[IOHHBIMH I1apa- CTpOCHHS
HOPMaTHBHBIE n3y4aeMbIX Ipubo- | MeTpamMu NpudOpOB TPH MO- HPUHIUTHAA-
JOKyMEHTHI B POB, OCOOEHHOCTH | CTPOSHHH MTPUHINITHATBHBIX HBIX CXEM
CBOECH JiedTenb- | IOCTPOCHUS IPUH- | CXEM
HOCTH IIUNHATIBHBIX CXEM.

2. CTpyKTypa M coep:KaHue TUCHUILINHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUaM padoT

OOm1ast TpyA0EMKOCTh TUCIUILTHHBI COCTABISIET 7 3ad. ell. (252 yaca), ux pacrpeneneHue 1mo
BUJaM pabOT MpeACTaBICHO B TaOIUIIe.




Bun yue6HO# paboThI Bcero yacos CemecTpbl
4 5
KonTakTHas padora, B TOM 4ncie:
AyauTOpHBIE 3aHATHS (BCET0) 104 32 72
B Tom uncrne:

3aHATHA JIEKIIMOHHOI'O TUIIA 34 16 18
3aHATUS CEMUHAPCKOTO THIIA 18 - 18
nabopaTropHbIe pabOTHI 52 16 36
Nuas koHTaKTHas padora:
KonTposas camocTosrensHol padboTsl (KCP) 10 4 6
ITpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTejibHasi paboTa, B TOM YHcIe: 101,8 35,8 66
KypcoBas pabora - - -
[IpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepHaia 30 14 16
[ToaroroBka Kk 3ammure J1a00paTOPHBIX padOT 40 14 26
Pedepar 20 - 20
[loaroroBka npe3eHTaluu 1o TeMe pedepara 11,8 - 11,8
KonTpoan
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO6mas Tpya10eMKOCTh yac. 252 72 180

B TOM 4HcJie KOHTAKT- 114.5 36,2 783

Hasi pabora

3a4. efl 7 2 5

2.2 CTpykTypa IMCUHMIIIMHBI:

Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.
Pa3nens (TeMbl) TMCHUILUIMHBI, U3y4aeMble B 4 ceMecTpe

No KonnuecTBo yacos
- AynauTopHas BueaynuropHas
pas- HaumenoBanue pa3nenos YIUITOP YTOP
nena Bcero pabota paboTta
JI 113 JIP CPC
1 BBenenue. Matepuaibl 3JIEKTPOHHOM TeX- 14 5 ) 5 10
" |HUKHM U UX 9JIeKTpOo(U3NIECKUE CBOWCTBA
Xapakrepuctuku p-n-nepexona. Ilomy-
2, baierep p-Hiepexoaa. oy 26 6 - 6 14
MIPOBOJIHUKOBBIE TUObI
bunonsipHbie TpaH3UCTOPBI: XapaKTepH-
3. PHBIC TP PEI: XaParctep 27,8 8 - 8 11,8
CTHKH, TApaMETPbI, MOJICTTU
Hmoeo no oucyuniune: 67,8 16 - 16 35,8
Pa3nens! (TeMbl) TMCHUIUIMHBI, U3y4aeMble B 5 ceMecTpe
Ne KonnuecTBo yacos
- AynuTtopHas BHeayauTopHas
pas- HaumenoBanue pa3nenos YAHTOP YAHUTOP
nena Bcero pabota pabota
JI 113 JIP CPC
Bsenenue. Martepuaiibl 3JIEKTPOHHON
1. |TeXHHKH U HX dIEKTPOPH3NIECKUE CBOK- 8 - 2 - 6
CTBa
Xapakrepuctuku p-n-nepexona. [lomy-
2. parcrep piiriepexona. Jomy 14 - 4 - 10
MIPOBOJIHUKOBBIE TUObI
bunonspHbie TpaH3UCTOPBI: XapaKTepu-
3. OIVIPHBIC TPAFHCTOp PaKtep 14 - 4 - 10
CTHKH, TapaMeTPbl, MOJIEITN




4 IToneBble TPaH3UCTOPHI: XaPAKTEPUCTH- 8 6 4 8 10
KM, TapaMeTpbl, MOJIEIIN
OCHOBBI UCTIOJIb30BaHUsI aKTUBHBIX TTPU-
5. 060poB B AnekTpoHuKe. OCHOBBI (PYHK- 32 6 4 12 10
LIUOHAJIbHOU 3JIEKTPOHUKHU
DOTOINEKTPUUYECKUE U U3ITYUATEIbHbIE
6. 20 2 - 8 10
prOOpbI
[TpuGopsl BaKyyMHOM 3JIEKTPOHUKHU U
7. |pnextponnslie mpubopsl CBY. 3akmtoue- 22 4 - 8 10
HUE
Hmoeo no oucyuniune: 138 18 18 36 66
2.3 Conep:xanue pa3iesioB (TeM) TUCHUIIUHBI:
2.3.1 3ausaTH JEeKINOHHOI0 THIIA
JlexuOHHBIE 3aHTHS B 4-M ceMecTpe:
HanmenoBanue dopwma Te-
Ne | pasnena (te- Conepsxanue paszaena (TeMbl) KYIIEro
MBI ) KOHTPOJIS
1. Ponb 31ekTpOHMKH B COBPEMEHHOM Hayke M TeXHUKE. OCHOBHBIE IOHATHUSA
Baeenuie. U TepMuHBL. KpaTkas MCTOpUS M MEpPCIEKTHBHI Pa3BUTHS JICKTPOHHKH.
Marepuasl MecTo OUCHWIUIMHBI B y‘-IC6Hv0M TUTaHe TOATOTOBKH WHXKEHEPOB Pajiio- §
MEKTPOHHOIH TEeXHHYECKUX CHEeNUaTbHOCTEH. MeTOAbl ONHMCaHMs SIEKTPOPU3HYECKUX| Y CTHBIN
TOXHIKH 1 x| <APAKTEPHCTHE TIOJTyNPOBO/HHKOB. CoOcTBeHHBIE M TIPUMECHBIE TONY-|  OIMpPOC,
MPOBOJHHUKH. DJIEeMEHTHI 30HHON TEOpUH MOIYNPOBOIHUKOB. PaBHOBecHast| pedepar,
3HeKTpO(bH%H_ KOHIICHTpaIus cBOOOIHBIX HOocHTeneHd 3apsna. Juddysus u apeitd noa-|mpeseHTanus
CCKHUC CBOU- | pyxpix HOCHTENEH. DIEKTPONPOBOIHOCTS HOTYIIPOBOAHIKOB. HepaBHo-
cTBa BECHbIC HOcUTENH. ['eHepalust U PeKOMOMHAIMSA HOCUTENEH. YpaBHEHHE
HENPEPHIBHOCTH. SIBIICHHS B CUJIBHBIX DJICKTPHUECKUX MOJISIX.
2. Pa3HOBUIHOCTH 3JIEKTPUUECKHUX MEPEXOM0B M METOJbI UX CO3MaHMA. P-N
HEepexOd: BBHICOTA W IIMPHHA ITOTEHIMAIBHOTO Oapbepa B PABHOBECHOM| Y CTHBIN
COCTOSHMH, HEPaBHOBECHOE COCTOSHME, MEXaHM3M NPOTEKAaHHUS TOKa,|  Ompoc,
BOJIbT-aMIIepHas Xapakrepuctuka (BAX) uaeannsupoBaHHOro 11oza, eM-|  pedepar,
KocTh mepexona. BAX peanpHOro p-n  auoma: TOKH T€HEPAIMHU-| IPE3eHTALHs
XapakTeph- pEeKOMOMHAIIMY, CONPOTHBIIEHHE 0a3bl, MPoOOil. Mozenu NoynpoBOAHU-
CTHKH p-N- KOBOT'O JIMO/Ia M YCJIOBHS MX IPUMEHUMOCTH TIPU aHAITU3E DIIEKTPUIECKUX
Henei, coaepKalux U0l BBIIPAMISIONMIA IMepexo] MeTall-
nepexona. Ilo- .
HOJYNIPOBOAHUK: (u3udeckue mporecchl, BAX, ocoOSHHOCTH MOJEIH.
JYHPOBOAHU™ I Ferenonepexo/bl. Pa3HOBHAHOCTH MOMYNPOBOAHHKOBBIX AMOIOB: BBIIPS-
KOBBIC IO |y iyrenpHple, MMITYIbCHBIE, BAPHKAIIBI, CTAOMIHTPOHEI, OOpAIeHHbIE, TyH-
HenbHbIE U T.4. OCOOCHHOCTH KOHCTPYKLHH, TapaMeTpoB, XapaKTePUCTHK
U MoJiesiel. BiausiHue BHEIIHUX yCIOBUIN HA XapaKTEPUCTUKU U NTapaMeTPbl
nrozoB. [lepexoHble Mpolecchl B AMOTHO-PE3UCTOPHON LENH MpU CKad-
KaX TOKOB M HampsOKeHWH. J{MOIHBIE CTPYKTYPHI B MHUKPOIJIEKTPOHHBIX
IETsIX, HX POJIb M CIIOCOOBI peah3alyy.
3. CrpykTypa ¥ npuHIHMII JeiicTBust Ounonsaproro tpanszuctopa (BT). Pexu-
MBI paboThl. CxeMbl BKItoueHMst. Ko QUIMEeHTH epeadyd TOKOB B CTa-| Y CTHBIN
THUYECKOM pexkume. Monens D6epca-Moina. CraTudeckue XapakTepucTu-|  ompoc,
Bunomnsipasie <4 bT. Bnnsnue conpoTuBieHus 0a3bl U 3aBUCMMOCTH IIMPUHBI 0a3bl OT| pedepar,
TPAH3MCTOPBL: KOJUIEKTOPHOTO HANPSKEHUsI Ha GopMy cTaTHdecKuX xapakTepuctuk bT.|npesenrarmus
BnusiHue TeMnepaTyphl U paivaliK Ha XapakTePUCTUKHU U apameTpsl bT.
XApaKTCPUCTH™ |\ 11 ocHrHANBHbIE BBICOKOUACTOTHBIE THHEHHbIC monenu bT: ¢usnueckue
Ki, lapamet- (IT-obpazusie u T-00pa3HbIE) W B BHAE aKTHBHBIX YETHIPEXITOIIOCHUKOB.
PBI, MO WX mapaMeTpsl U CBA3b C JaHHBIMU, IPUBOJUMBIMH B CIIPABOYHUKAX, Ipa-

HUYHbIe 4acTOThl. [loHsiTe o HenuHelHbx Moaensax BT ang BeicOKUX U
cBepxBbICOKMX 4acToT. Pabora BT B kmodyeBoM pexume. IlepexoaHbie
nponiecchl. mnynbcHbie napaMerpbl. KOHCTPYKTHBHO-TEXHOJIOTHYECKUE




Pa3HOBHUIHOCTH IUCKPETHBIX TPAH3UCTOPOB.

OcobenHocty CcTpykTyp u Mozeneir BT B MukpoanekTponHsix nemsx. Co-
cTaBHbIC TpaH3ucTOpbl. OcobeHHOCTH Mozenel uHTerpaibueix BT. Oco-
O6eHHOCTH CTPYKTYyp U Xapakrepuctuk bT ¢ rereponepexomamm.
HcTounnku coOcTBeHHBIX myMOB B bT 1 ux onucanue.

JleK1IMOHHBIE 3aHSITHS B 9-M CEMECTpE:

HOU 3JIEKTPO-
HUKH

ruM (11e1ec000pa3HOCTh UCTIOIB30BaHUS AP PEPEHITHATBHBIX CTPYKTYD U
CTPYKTYp THIIa "3epKayio Toka").

bazoBeie noruyeckue snemeHtsl (MHBepTOpbI) HKdppoBeix MC Ha Ouno-
JSIPHBIX M TIOJNEBBIX TpaH3ucTopax. CTPYyKTypbl, NPUHLIUIBI JEHCTBUS,
0COOCHHOCTH WX TOTOJIOTUH. XapaKTePUCTHKH H IapaMeTpbl. 3aBUCH-
MOCTh [IapaMeTPOB OT Temreparypsl. Sueiiku namstu unpposeix UC mis
OINEPATUBHBIX 3alIOMHHAIOIINX YCTPOUCTB M HEPENPOrpaMMHUPYEMBIX TO-
CTOSTHHBIX 3alIOMUHAIOIINX YCTPOUCTB. DieKTpuueckue cxembl. [IpuHImm
neiictBusi. OcoOOEHHOCTH WHTETPANBHOTO HCIOJMHEHUs. [lapaMeTpsl, WX
3aBHCHUMOCTH OT PEXKHMA H TEMIIEPATYPBhI.

HanmenoBanue dopwma Te-
No | pasnena (te- Coneprxanue pasjena (TeMbl) KYIIEro
MBI ) KOHTPOJIS
4, (I)oroaneKTpH- NznyyarenpHas peKkOMOMHAIUS M TSHEpAIlUs HOCUTENICH 3apsia Moj Jei-| Y CTHBIN
yeckue U u3- |cTBUeM u3nydyeHus. dortoconporusieHud. Potoanoasl. @OTOTPAH3UCTO-|  OMPOC,
nydaTenbHbie  |PPL Ceeroanoanl. BemnyxkaenHoe usnydenue. CynepmoMuHecleHTHBIE| pedepar,
pUGOpHI JTUOJTBI. Mpe3eHTalus

5. Knaccudukanus nonesbix tpansuctopoB (IIT). YcrpoiictBo u npuHmmi| VYCTHBIN
nevicteud IIT ¢ ynpapmsiromuM p-n-nepexogom. dusndeckue napameTpel|  ONpoc,
(compoTuBieHNE KaHaa, HANPsHDKEHWE OTCEYKH, KPYTH3HA) W WX 3aBHUCH-| pedepart,
MOCTH OT Temreparypbl. BAX B cxeme ¢ oOmum uctokoM. JInHeiiHbIe u|mpe3eHTaius
HenuHeitHple Monenu IIT ¢ ympaBiasioluM mepexoJoM Ui BBICOKHX U
cBepxBbIcokux gacToT. Ocobennoctu IIT ¢ 6aprepom LlloTkn.

IToneBeie VYerpoiictBo u npunHnun aeictsus MJII-tpansucropos. dusnueckue

TPaH3UCTOPHL: |mpoueccel B MJII-ctpykrypax u Qusuueckue mnapamerpsl MIII-

XapaKTEPUCTHU- |TpaH3ucTopoB. BAX u ux 3aBucumocth oT Temmeparypsl. Mongenun M/IIT

KM, TapaMeT- |TPaH3UCTOPOB U MX cpaBHeHue ¢ Moxensamu 11T ¢ ympasistommmu nepe-

PBI, MOJIENH xofamu. Ompe/ienenre napaMeTpoB MOeNel 10 CIIPaBOYHBIM JaHHbIM.
Pa6ora I1T B kimroueBOM pexkume. UMITyTECHBIE TTApaMETPHI.
KonctpykruHO-TexHONMOTHYeckne pazHoBuaHOCTH [IT. OcobGenHOCTH
CTPYKTYp U mapameTpoB uHTerpanbHbIx I1T. CTpykTypsl Ha KOMIUIEMEH-
tapubix MJII tpansucropax. Crpykrypsl IIT ¢ ymnpasngrommm p-n-
nepexonoMm u ¢ Oapbepom llloTku. bumonsipHele U KOMILUIEMEHTapHbIE
M/II TpaH3uCTOpBI Ha OJTHOM KpUCTAJLIE.

6. OCOOCHHOCTH aKTUBHBIX U TACCHUBHBIX JJIEMEHTOB MHTETPAJbHBIX CXEM.| YCTHBIN
Y4er U HCIONB30BaHUE ITUX OCOOEHHOCTEH MpH BBIOOpE cXeM 0a30BBIX|  OIPOC,
sueek UC. pedepar,
Pa6ota IIT u BT B pe3uCTUBHBIX YCHIUTEIBHBIX KACKalax ¢ OOIIUM MCTO-| IPE3CHTAINS
KOM U C OOIIMM 3MHUTTEPOM COOTBETCTBEHHO. BriOop paboueil Touku u
onpezeseHNe NapaMeTpOB MaJOCUTHAIBHBIX HDKBUBAJEHTHBIX CXEM TpPaH-
3UCTOPOB B 3TOH Touke. KoadduumeHT ycuneHust Ha CpeIHUX 4aCcTOTaX U
€ro 3aBHCHMOCTb OT TapaMeTpoB Kackada MU TemmepaTypsl. lIpobrmema

OCHOBBI HiC-  |cTaOunn3anuu paboyeil TOUKH U YCHIICHHS.
OJIb30BaHus  |[[ACCUBHBIE DIIEMEHTBI MHTErPaNbHBIX cxeM. [lomynpoBoaHUKOBbIE pe3u-
AKTHBHEIX CTOPBI M KOHJCHCATOPBI. OrpaHuyveHus, HaKJIaJbIBaeMble WHTETPaTbHON
NPHGOPOB B TEXHOJIOTHEH Ha 3HAa4YeHHs NapaMeTpOB MAacCUBHBIX 31eMeHToB MC n
o0ecriedyeHne TOYHOCTH UX HM3TOTOBICHHS. BO3MOXHOCTH M3rOTOBIICHHS
IICKTPOHHKE. TPaH3UCTOPOB U PE3UCTOPOB C MAJBIM OTHOCHUTEIBHBIM pa30pocoM X Iia-
OctoBs! paMeTpoB H CBSI3aHHBIE C 3TUM OCOOCHHOCTH CXEMOTEXHUKH aHaJIOTOBBIX
byHKITHOHAITE- UIEKTPOHHBIX YCTPOMCTB, U3rOTaBIMBAEMBIX IO MHTErPaIbHON TEXHOJIO-




7. ONIeKTPOHHBIC JaMIbl. [IpUHITUIBI AIEKTPOCTATHYCCKOTO YIIPaBICHUS.| Y CTHBIN
Knaccudukanus 1 KOHCTPYKIHS IEKTPOHHBIX J1aMi. OCHOBHBIE XapakTe-|  OMpoc,
TIpu6opsl Ba- |PHCTHKH 1 TAPAMETPHI. pedepar,
KYYMHOI 3J1eK- DNeKTpOHHO-Ty4YeBble TPYOkH. [IpuHIMT (QyHKIMOHHUPOBAHHS U OCHOB-|[IPE3CHTALHS
TPOHHKH H HbIC XapaKTePHCTUKU U mapameTpbl. O0IacTH UCIONIB30BAHMSL.
Onexrponnsie mpubopsr CBY. OcobeHHOCTH MX (DYHKIMOHUPOBAHUS M
SMCKTPOHHBIC KOHCTPYKLUIl. BnusiHue BpeMeHHu mpoJieta.
npu6opbt CBY.| g3 pueckme ocroser ksarmosix npubopoB. ONTHYECKHE KBAHTOBBIC I'e-
3aKIMOYEHHE | yepaTopbl: MPUHLKIN ASHCTBUS U OCHOBHBIE BUbL. TIOHATHE O KBAHTOBBIX
CTaHJapTax YacTOTHI.
IlepcrieKTHBEI pa3BUTHS MUKPOIJICKTPOHUKH | DJIEMEHTHON 0a3bl POA.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
CeMuHapckue 3aHATHS B 4-M ceMecTpe He MPETyCMOTPEHBI.
CeMuHapcKue 3aHATUSL B 9-M CEMECTpE:!
Ne HaumenoBanue Temaruka NpakTUYECKUX 3aHITUN dopma TEKYILETOo
B pasnena (cemuHApOB) KOHTPOJIS
1. |BBenenue. Matepuaisl ANIEKTPO(U3UYECKHE CBOWCTBA MOIYNPO- |KOHTPOJIbHAS padoTa,
3JIEKTPOHHOW TEXHUKU U UX |BOJIHUKOBBIX MaTE€pPHAJIOB MIPOBEPKA JOMAIIHETO
ANEKTPO(YU3UIECKHE CBOM- 3aJjaHusl.
CTBa
2. |XapakTepucTUKH p-N- OcHoBHbIE CBOMCTBA p-N-TIEpexo/a. KOHTpOJIbHast padora,
nepexoja. [lonynposoguu- |IlonynpoBogHUKOBBIE AUOIBI. MIPOBEPKA JOMAIIHETO
KOBBIE JJUOJIbI CTabuIUTpOHbI 3a/1aHMUs.
3. |bunonspueie Tpan3ucTopsl: |Touka moKost OUIIONSPHOTO TPAH3UCTOPA, |[KOHTPOJIbHAs paboTa,
XapaKTePUCTHUKH, 1apaMET- |BKJIFOUEHHOTO 110 CXEME C OOILMM IMUTTE- [[IPOBEPKA JOMAIITHETO
PBbl, MOJEJIH poMm (pexxuM Kiacca A). 3a/1aHMsl.
4. |®OTOANEKTPUYECKUE U U3- — —
Jy4aTellbHbIe MPUOOPHI
5. |[ToneBble TpaH3uCTOPHI: Xa- |Touyka MOKOSI MOJEBOrO TPAH3UCTOPA, KOHTpOJIbHAs paboTa,
PaKTEpPUCTUKH, TAPAMETPBI, (BKJIIFOUEHHOTO 110 CXEME C OOILKMM UCTO-  |[[IPOBEPKA JOMAIIHETO
MOJIETH KoM (pexum kiacca A). 3a/1aHMsL.
6. Pacuer TpanchopMaTopHOro ycuauTeNs. |KOHTPOJIbHAS padoTa,
OCHOBBI UCTIOJIB30BaHUS aK- 5 .
JIBYXTaKTHBII SMUTTEPHBIN OBTOPUTEND. [TPOBEPKA JOMAIITHETO
THUBHBIX NTPHUOOPOB B JIEK- o
TpaH3uCTOPHBIN KiIt0Y HA OUIIOJIIPHOM  |3aJaHUS.
TpoHUKe. OCHOBBI (PYHKIHO-
HATTBHOI 21CKTPOHHKI TpaH3ucTope. TpaH3uCTOpHO-
tpan3uctopHas Joruka (TTJI).
7. |IIpubGopsl BakyyMHOM 3JIeK- — —
TPOHUKHU U IJIEKTPOHHBIE
npubopsl CBY. 3akimtoueHue
2.3.3 JlaGopaTopHble 3aHATHS
JIaGopatopHble 3aHsATHs B 4-M ceMecTpe:
dopma
HanmenoBanue
No pasiena HaumenoBanue 1abopaTopHbIX paboT TEKYIIETO
KOHTPOJISI
1. |Xapakrepuctuku p-n-nepexona. [lo- |M3yueHune xapakTepuCTUK U TapaMeTPOB MO- |3ariura
JIYTIPOBOJTHUKOBBIE TUOIbI JYIIPOBOJHUKOBBIX IHOJOB JIP
2. |bumonspHbIe TpaH3UCTOPHI: XapakTe- |CTaTHYECKHE XapaKTePUCTUKU OUTIONSPHBIX  |3amuTa
PHUCTHUKH, TAPAMETPBI, MOJICIIN TPaH3UCTOPOB. JIP
3. |bumosnsipHBIE TPAH3UCTOPHI: XapaKkTe- |DKCIEPUMEHTAIBHOE OTpeIeIeHHe mapaMeT- |3ammunTa
PHUCTHUKH, TAPAMETPBI, MOJICIIN POB MOZIENTH OUIIOJISIPHOTO TPAH3UCTOPA JIP




JlaGopaTopHbIe 3aHATHS B 5-M CEMeCTpe:

®dopma
HaumenoBanue
Ne a3sena HanmenoBanue 1a00paTopHBIX paboT TEKYIIETO
P KOHTPOJIS
4. |lloneBble TpaH3UCTOPBL: XapakTepu- |CTaTUYECKHE XapaKTEPUCTUKHU MOJIEBBIX 3amura
CTHKH, IapaMeTpbl, MOAEIN TPaH3UCTOPOB JIP
5. |lIoneBble TpaH3UCTOPBI: XapaKTepU- |IKCIEPUMEHTAILHOE ONPECIICHUE TapaMeT- |3aluTa
CTHKH, IapaMeTpbl, MOAEIN POB MOJIEJIU TOJIEBOT'0 TPAH3UCTOPA. JIP

6. |OcHOBBI HCIIONIB30BaHMSI AKTUBHBIX  |3ydeHue paboThl OUIIOISIPHOTO TPaH3UCTOpA |3aluTa

pruOOpOB B AIeKTpoHHUKE. OCHOBBI  |B YCHIIUTEIHHOM KacKaje JIP
(YHKIIMOHATIBHON 3JICKTPOHUKH

7. |[Ipubopsl BakyyMHOH 3JIEKTPOHUKH U |V3yueHue XxapakTepucTUK U apaMeTpoB 3amura
anekTpoHHbIe Tpubopsl CBY. 3akito- |[Tpuoaa JIP

YCHHUC

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

1. UnTerpanbHble yCUJINTENN HU3KOW YacTOTHI.
2. UccnenoBaHue HHTETPaIbHBIX JAaTYMKOB XOJUIa.
3. UccnenoBanue aHTEHH Pa3IMIHON T€OMETPHUECKON (DOPMBI.

2.4 IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecleYeHHs Ui CAMOCTOSATEJbHON padoThl 00y-
YAKIIUXCS 10 TUCHMILINHE (MO1YJII0)

[TepeueHs ya4eOHO-METOAMIECKOTO 00SCIICUCHHUS JUCIIUILTAHBI 110 BBI-
No Bug CPC MTOJTHCHHIO CAMOCTOSTEIIbHON PaboThI
1 2 3
1. [TpopaboTka Teope- |MeTomudeckue yKa3aHHs IO H3YYEHHIO TEOPETHIECKOrO MaTepuaa, yTBep-
TUYECKOTO MaTepua- |KACHHbIC kadenpoit paarodu3uKu 1 HAHOTEXHOJIOTUH, MPOTOKOIN Ne 7 oT
n1a 20.03.2017.
2. IToaroroBka k 3amu- |1. MeToanyeckne ykazaHus 10 BHITOJIHEHHIO JIA0OPATOPHBIX paboT, yTBEP-
Te 1abOPaTOPHBIX JKICHHBIE Kadeapoi paquo(u3uKi U HAHOTEXHOJIOTUM, MPOTOKOJ Ne 7 oT
pabor 20.03.2017.
2. Kyxa M.A. IlonymmpoBoJHUKOBAs IIEKTPOHUKA: J1a00paTOPHBIE paOOTHI /
M.A. XKyxa, E.H. XKyxa, I'.I1l. Unbuenko. — Kpacuonap: Kybanckuii rocynap-
CTBEHHBIN yHUBepcuUTeT, 2014. — 43 c.

3. Bbymenesa F0.U. Kak npaBunsHO Hamucath pedepaT, KypcoBYIO U AUIUIOMHYIO
pabothl: YuebHoe nmocobue st 6akanaBpoB [ DNEKTPOHHBIN pecypc]: yuel. mo-
cobue — DnekTpon. Aad. — M.: Jlamkos u K, 2016. — 140 c. — Pexxum nocryna:

Pedpepar https://e.lanbook.com/book/93331.
Kysnenos U.H. Pedepatsi, KypcoBble 1 TUILIOMHBIE paboThl. MeToanka moaro-
TOBKHU U 0(hopMyICHHS [ DIEKTPOHHBIHN pecypc]: yued. mocodue — DIIEKTPOH.
nad. — M.: lamikos u K, 2016. — 340 c. — Pexxum noctyna:
https://e.lanbook.com/book/93303.

4, TTo/IroTOBKA Mpe3eH- Bruterxkannaa A.O. [enoBble U HAVYHBIE IPE3EHTALINN [ DIEKTPOHHBINA pe-

TAIMH IO TeMe pe- cypc]: yaeGHoe mocobue — DIEKTPOH. JIaH. — M., BepJ"II/IH: Hupexr-Menmna,
2016. — 115 c. — Pexxum noctyma: http://biblioclub.ru/index.
(epara php?page=hook_view_red&book_id=446660.

VY4eOHo-MeToIUYeCKHEe MaTepHUaIbl 11l CAMOCTOSTENbHON paboThl 00YJarOMIMXCS U3 YHCia UH-
BAJIMJIOB M JIUI[ C OIpPAaHMYEHHBIMH BO3MOXHOCTAMHU 3710poBbsi (OB3) mpenocrasnsiorcst B ¢opmax,
AIAlITUPOBAHHBIX K OTPAHUYCHUAM UX 300POBbBA U BOCIIPHUATUA I/IH(l)OpMaIII/II/II

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.


https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

JUJist TTI ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoM (opme,

— B (hpopMe 3IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepevYeHb MOXET OBITh KOHKPETU3WPOBaH B 3aBHCHMOCTH OT KOHTHMHIEHTa 00ydaro-
IAXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanum ydeOHOMU pabOTHI IO OCBOCHHUIO AUCIUIUIMHBI « DJEKTPOHUKA» HCIIOIb3YIOTCS
COBpPEMEHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH:

— nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

— npoGsieMHOe 00yYeHue.

Ha nexuum BweiHOCHTCS 80 % Marepuania M3JI0KEHHOTO B IporpaMme JUCHUIUIMHBL. OcTalib-
Heie 20 % maTepuana BBIHOCATCS JJII CAMOCTOSITENIBHOTO M3ydeHus. [Ipu OOBSICHEHHMH HOBOT'O MaTe-
puaga MCIOJIB3YIOTCS MPOOJEMHOE H3JIOKEHHUE, TMTOMCKOBas Oecela W MpPE3eHTAIUs C OOCYKICHHEM.
YacTp yueOHOTO MaTepuasia IpeabsBISeTCS TAaKKE U B JIEKTPOHHOM BUJIE JJIsl O3HAKOMJICHHS U U3yde-
Hus. braronaps 3ToMy cokpaiaercss BpeMsi Ha KOHCIIEKTUPOBAaHHE JIEKIIMOHHBIX 3aHATHI, YTO MO3BO-
JISICT TIOKA3bIBATh HATJISIIHBIC IIOCO0MsI, 00CYKIaTh COBPEMEHHBIC JOCTUKCHUS HAYKH M TEXHUKH U Pa3-
OupaTh KOHKPETHBIC AJICKTPOHHBIC CXEMBI 00JIee ITOIPOOHO.

B teuenue cemectpa CTyACHTHI, UCIIONB3Ysl JIMTEPATYPY U MaTepHayibl U3 VIHTepHETa, MOJIKHBI
MOJATOTOBUTH pedepaT U Mpe3eHTAHI0 M0 y4eOHOMY MaTepHaly U BBICTYIUTh C HUM Ha JICKIIHOHHOM
3aHATHH.

Ha naGopaTopHbIX 3aHATUSX CTYIEHTHI, IPUMEHSS Ha MPAKTHKE TEOPETUUYECKUE 3HAHUS, COOU-
paloOT Ha MAKETHBIX TMAHENSAX AJICKTPOHHBIC CXEMBI U HCCICAYIOT MX pa0dOTy B PA3IMYHBIX PEKHMAX,
yudaTtcsi paboTarh ¢ IM(QPOBBIMU U aHAIOTOBBIMU M3MEPUTENIbHBIME npudopamu. JlabopaTopHsie pado-
ThI BBITIOJHSIOTCS. MAJIBIMU TPYIITIAMU CTYACHTOB T10 2 YeJI0BEKa.

D¢ PexTuBHOCTD yueOHOU ACSITENFHOCTU CTYICHTOB OIICHUBAETCS [0 PEHTHHTOBOM crUcTEME.

B y4eOGHOM mporiecce UCTIONB3YIOTCS CICAYIOIINE aKTUBHBIE M HHTEPAKTUBHBIC (DOPMBI TIPOBE-
JEHUS 3aHATHI: Mpe3eHTalus ¢ o0CyKIeHHeM, TOUCKoBas Oecena, paboTa B MallbIX TPYIINax, JUCKYC-
cusl.

JInst aun ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 37J0POBbS IIPEYCMOTPEHA OpraHU3alMs KOHCYIb-
TallUi C UCTIOJIH30BAHUEM DJICKTPOHHOU MOYTHI.

4. OueHo4Hble cpeacTBa JAJs TeKylero KOHTPOJIs yCIeBaeMOCTH U NMPOMeKYTOYHOI aTTe-

cTanum

Texymuii KOHTPOJIb:

— KOHTPOJIbHBIE BOIIPOCHI 10 pa3jieiaM y4eOHOM MPOrpaMMel;

— 3amMTa J1a00paTopHbIX padoT;

— pedepar;

— TIpe3eHTalus 10 TeMe pedepara;

— BHYTPHUCEMECTPOBAs aTTECTALIMS.

[IpomeKyTOUHBIN KOHTPOJIb:

—3aueT B 4-M ceMecTpe, FIK3aMEeH B 5-M ceMecTpe.

4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeIeHNs TeKylIel aTTecTauun

4.1.1 IlpuMepbl KOHTPOJIBLHBIX BONPOCOB 110 pa3eiaM y4eOHOH NPOrpaMMBbl.

KoHTposbpHBIE BONPOCH! IPEJHA3HAYEHBI:

— JUI YCTHOTO OIIpOCa Ha JICKIIMOHHBIX 3aHSTHSIX;

— JUI1 BHYTPUCEMECTPOBOM aTTECTALlUH;

— B KAaueCTBE JIOMOJIHUTENIBHBIX TEOPETUYECKUX BOIPOCOB IIPU Ca4ye CTYJECHTAMH OTYETOB IO
1abopaTopHBIM paboTam.



UYto Takoe cOOCTBEHHBIE U IPUMECHBIE MOIYIPOBOIHUKH.

Pa3HOBHIHOCTH ANEKTPUYECKUX NIEPEXOI0B U METOABI UX CO3IAHMSL.

CtpyKTypa U IPUHIMUII JAeicTBUs Outosipaoro tpansucropa (bT).

W3nydarenbHas peKOMOWHAIMS U TeHEpalusl HOCUTENEH 3apsiia Mo IeHCTBUEM H3ITyUSHHS.
Knaccudukanus monesbix Tpanzuctopos (I1T).

Pa6ora I1T u BT B pe3ucTUBHBIX YCHIIMTEIBHBIX KacKagax ¢ OOLIMM MCTOKOM M C OOIIUM SMHUTTE-
POM COOTBETCTBEHHO.

7. DneKkTpoHHbIE JaMIlbl. [IpUHIMIBI 3JIEKTPOCTATUYECKOTO YIIPABICHHUS.

SouhkwdE

4.1.2 IlpumepHbIe TeMbl pedepaToB.
1. Poub 31€KTPOHUKHU B COBPEMEHHOW HayKe U TexHuke. KpaTkas uCTOpus U MEepCIEeKTUBBI Pa3BUTHS
IIEKTPOHUKHU.
I'eTeponepexoibl.
JloaHbIe CTPYKTYPBl B MEKPOXJICKTPOHHBIX IIETIAX, UX POJIb U CIIOCOOBI pean3alnu.
BnusiHue temnepaTypbl M pajuaniM Ha XapaKTEPUCTUKU M MapaMeTpbl OMIONISPHBIX TPaH3UCTO-
pOB.
5. KOHCTpyKTHBHO-TEXHOJIOTHYECKHE PA3HOBUAHOCTHU AUCKPETHBIX TPAH3UCTOPOB.
4.1.3 TlpuMepbl BAPHAHTOB KOHTPOJIbHOM padoThI
3agaua 1. /IBa auona ¢ uaeanbHBIMU p-n-NIEPEX0JaMU UMEIOT OJIMHAKOBYIO T'€OMETPHIO U Clie-
JaHbl U3 oHOro Matepuaia. Ho B nepBom nuone konuentpauuu npumeceit Na u Np B 10 pa3 meHnsble,
4eM BO BTOpoM auoje. Ompenenum, OTHOIICHHE IUIOTHOCTEH TOKOB ji/j; IPU OJMHAKOBOM BHEIIHEM
HanpsbkeHuu U. IIpeanonoxuts, uto koddduuuentsl 1uddysun Hocureneir Dy u Dy, a taxoke nuddy-
3MOHHBIE JUIMHBI Ly 1 Ly oAMHAKOBBI U1 000MX TUO0B.
3amaua 2. Tpau3ucTtopHsIi Kitou coopan Ha TpaH3uctope 2T 860A. U, = 10B; Ry = 10 Om; R;
=1 kOm; R=400 Om; R; = 100 Om; Eg = - 1,5 B. Onpenenuts 3HaueHus E., npu KOTOPHIX TPaH3UCTOP
paboTaeT B peXUMax OTCEUKH, HACHIIIEHNS U B aKTUBHOM PEXHME.
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4.2 ®oHA OLICHOYHBIX CPEACTB AJIS MPOBEJICHUs NPOMEKYTOYHOM ATTeCTANMHA
4.2.1 llpumepbl BONIPOCOB /ISl MOATOTOBKH K 3a4eTy

1. DneMeHTHI 30HHOW TEOPUU MOIYIPOBOTHUKOB.

2. DJEKTPOIPOBOIHOCTH TOIYIIPOBOIHHUKOB.

3. SIBneHMs B CWIIBHBIX JIEKTPUUECKUX TMOJISX.

4. p-n-mepexo/: BHICOTA U IIMPHUHA MOTEHIIMAIBHOTO Oapbepa B paBHOBECHOM COCTOSIHUHU, HEPAB-
HOBECHOE COCTOSIHHE, MEXaHU3M NPOTEKaHUs TOKa, BOJbT-aMIepHas xapakrepuctuka (BAX) uneanu-
3UPOBAHHOTO JM0]1a, EMKOCTh IIEPEX0/Ia.

5. BAX peanpHOro p-n-auoja: TOKM reHepauu-peKoMONHAIMH, CONTPOTUBIIEHHE 0a3bl, MPOOOH.

6. Moaenu moIYyIPOBOTHIUKOBOTO JHOA M YCIOBUS UX MPUMEHUMOCTH TIPH aHAIH3E dIIEKTpUIe-
CKHUX ILIETIEH, COEPKAILMX AUOIBI.

4.2.2. llepeyeHb BONPOCOB, BLIHOCUMBIX Ha IK3aMeEH

1. CoOcTBeHHBIE U IPUMECHBIE MOIYIIPOBOIHUKH.
2. DneMeHThl 30HHOH TeOpUH MOJIYTIPOBOIHUKOB.
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3.
4.

[TomynpoBOTHUKOBBIE TUOABI. Pa3HOBHUIHOCTH MOTYITPOBOTHUKOBBIX JHOIOB
p-n-niepexo, BOJAbT-aMIIepHasi XapaKTEPUCTHKA UAcAIM3UpOBaHHOTO Anoaa, BAX peaabHOro

p-n-nmuona

cTopax.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

METPBI.
49

Juonawt loTku.

[Tpunumn neiicTBrs OUMOISPHOTO TPAH3UCTOPA.

BAX OumnosnsipHbIX TpaH3UCTOPOB (BXOIHBIE, BHIXO/IHBIC)

ba3oBblie cxeMbl BKIIOUEHHS OUTIONISPHBIX TPAH3UCTOPOB.

Pabota OGuMnonspHBIX TPaH3UCTOPOB HAa MAJIOM CUTHAJIE.

Crabunuzanus paboyeil TOUKH U YCUJICHUS! OUIOJISIPHBIX TPAH3UCTOPOB.
bunosnspHbie TpaH3UCTOPHI B MPEIETbHBIX PEKUMAaX.

bunonsipHeie TPaH3UCTOPHBIE KIIFOUH

Henacpiennsie kmtoun, quoasl Llotku (cxema TTJIL, Tpan3ucrop ¢ auogom LoTkn).
dotomuonrl.

DOTOTPaH3UCTOPHI.

CBeroauosl. BeiHyXIeHHOE U3ITyYEHHUE.

DNEMEHTHI ONTO3JIEKTPOHUKH

[Tpunmun gerictBust 1 BAX noneBoro TpaH3ucTopa ¢ ynpapisiouuM P-N-TIEPEX010M.
ba3oBble cXeMbl BKJIIOUEHHUS [TOJIEBBIX TPAH3UCTOPOB

Crabunuzanus padoyeil TOUKH U YCHIICHUS TTOJIEBBIX TPAH3UCTOPOB.
IToneBoi TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM

[Mpunmun gevicteust 1 BAX MJIII tpan3uctopa

DJEKTPOHHBIE KJIIOUU Ha MOJIEBBIX TPAH3UCTOPAX.
MJIII-TpaH3UCTOPHBIE KITHOUU

[Tpunnuun neiicteus u BAX noneBoro Tpansucropa.

PaboTa noneBbIX TPaH3UCTOPOB HA MAJIOM CUTHAJIE

[Tpunnun neiicteus u BAX tupucropa.

JuddepeHnanbHbIi YCUITUTENb.

VYcunurenu, pe3uCTUBHBIN Kackaj

HNurterparop Muiepa, COCTaBHON TPaH3UCTOD.

OcCHOBHBIE THIIBl aHAJIOTOBBIX UHTETPAJIbHBIX CXEM U UX OCOOCHHOCTH.
Oco0eHHOCTH, HA3HAYEHHE, TEXHOJIOTHSI HHTETPaTbHBIX CXEM.
[TaccuBHBIE 7IEMEHTHI MOTYITPOBOHUKOBBIX HHTETPAIBHBIX CXEM
Oco0eHHOCTH aKTUBHBIX U TACCHBHBIX DJIEMEHTOB WHTETPAIBHBIX CXEM.
CxeMOTexXHHUKa ONEepallMOHHbIX yCUITUTENeH

[TapameTpsl pealibHbIX ONEPALUOHHBIX YCHIIUTENEH

Yeunurenu MOITHOCTH.

ba3zoBbie noruueckue 3yeMeHThl HU(POBBIX HHTETPATBHBIX CXEM Ha OWIOJSPHBIX TpaH3U-

bazoBsle lornueckne 3eMeHThl HU(POBBIX MHTETPAIbHBIX CXEM Ha MOJIEBBIX TPAH3UCTOPAX.
Onementsl KMOII unterpanbubix cxem (MOII-Tpan3ucTopbl, KOHAEHCATOPHI)
DNEKTpUYECKHE TapaMeTPhl JOTMUYECKUX MHTETPAIBHBIX CXEM

D yHKIUOHAIbHAS MIEKTPOHHKA.

["'enepaTopsl CTAOMIIBHOTO TOKA U HANPSDKEHUS.

TBeproTenbHble JaTUUKU

[TpuGopsl ¢ 3apsAA0BOIA CBA3BIO.

OnextponHble nprudopsl CBY. OcobeHHOCTH NX PYHKIIMOHUPOBAHUS U KOHCTPYKIIMH.
ONEeKTpOHHBIE JaMIbl. [ [pUHINIIBI 3JIEKTPOCTATUUECKOTO YIIPABICHHUS.

Knaccudukanus 1 KOHCTPYKLHUS 3JIEKTPOHHBIX Jamil. OCHOBHbIE XapaKTEpUCTHUKU U Mapa-

. DNEeKTPOHHO-TTy4eBble TPYOKHU. [IpuHIUN (YHKIIMOHUPOBAHUS U OCHOBHBIE XapaKTEPUCTUKU

" MapaMeTphl. O0nacTy UCIOJIB30BaHHUS.

50

. IlepcrieKTHBBI pa3BUTHUSI MUKPOIJIEKTPOHUKHU U dJIeMEHTHOU 6a3pl POA.
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K 3auery u sx3aMeHy 1O TEOPETHYECKOMY MaTepualy JEKIMOHHBIX 3aHATUN TOMYCKAIOTCS CTY-
JICHTBI, BBITMOJIHUBIINE U 3AIIUTUBIINE JTa0OpaTOpHbIe PabOThI, OArOTOBUBIINE pedepar u mpe3eHTa-
[IMI0. 3a4eT MPOBOJUTCSA B YCTHOW (popMme, TpH 3TOM CTyACHTaM 3aJaloTcs 2 BOIpPOca M3 OOIIero me-
pEeYHsI BOIIPOCOB K 3a4ETY.

PexomMenyercs cienyromye KpUTEpUn OLICHKH 3HAHHM.

OneHka «Hey10BJIeTBOPUTEILHO/HE 3a4TEHO0» BBICTABIISIETCS B TOM CIIy4ae, €CJIU CTYJEHT Jie-
MOHCTPHUPYET:

[IOBEPXHOCTHOE 3HAHHE TEOPETUUECKOI0 MaTepuaia;

HE3HAHHWE OCHOBHBIX 3aKOHOB, MOHSATHI M TEPMUHOB y4eOHOI AMCUUILIMHBI, HEBEPHOE OMEpHU-
poBaHue UMH;

rpyOble CTUTUCTHYECKHUE U PEUYEBBIC OIINOKH.

OneHka «y/10BJIeTBOPUTEJIbHO/32a4TEH0» CTABUTCS CTYJ€HTaM, KOTOpbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT y4eOHO-IPOrpaMMHBIN MaTepual B 00bEMe, HEOOXOAUMOM ISl IPEACTOS-
et yueOnl 1 paboTHI IO Ipodeccu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEpPATYpYy;

- B OTBCTAX Ha BOMNPOCHI UMCIOT HAPYIICHHA B MMOCICAOBATCIBbHOCTHU U3JIOKCHHUA y‘-ICGHOI‘O Ma-
Tepuana, IeMOHCTPUPYIOT MOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- UMCIOT KPAaTKHUEC OTBCTHI TOJILKO B paMKax JICKIIMOHHOI'O KypcCa;

- IPUBOJAT HEUYETKHE (POPMYITHPOBKU (PU3MUECKUX TTOHATUN U 3aKOHOB;

- UMEIOT CYILLIECTBEHHBIE MTOTPEIIHOCTH U I'pyOble OMMOKH B OTBETE HA BOIPOCHI.

OrneHKa «X0poII0/3a4TeH0» CTABUTCS CTYJCHTaM, KOTOPBIE ITPH OTBETE:

- oOHapyXMBalOT TBEP/AOE 3HAHHWE MPOTrPaMMHOIO MaTepuasla, KOTOPbI U3JaraloT cUCTeMaTu-
3UpPOBAHO, OCIIEAOBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO U Han0oJjee 3HaulMYI0 JI0IOJHUTENbHYIO JINTEPATYpY;

- IOMTYCKAaIOT OT/IeJIbHbIEC OTPEIIHOCTH U HE3HAUUTEIbHbIC OIIMOKHU TPU OTBETE;

- B OTBCTax HC JOIMYCKACT CCPHLC3HBIX OIIIMOOK U JIErKO YCTPAHACT OTACIIbHBIC HETOUYHOCTHU C I10-
MOIIBIO JOTIOHUTEIBHBIX BOIIPOCOB MPEIoaaBaTess.

OneHka «0TJIMYHO/3a4TEeH0» CTaBUTCS CTYJEHTaM, KOTOpBIE ITPU OTBETE:

- 00HapyXKMBAIOT BCECTOPOHHEE CUCTEMATUUYECKOE U TI1y00KOe 3HAaHHE MPOrPaMMHOI0 MaTepHa-
Ja (3HaHME OCHOBHBIX NOHATHUMN, 3aKOHOB U TEPMHUHOB y4EOHON AMCLMIUIMHBI, YMEHHE ONEPUpPOBAThH
UMH);

- M3JIaratoT MaTepHuall JOrM4HO, I10CJIEJ0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIararoT MaTepHal ¢ JOCTaTOYHO YeTKUMH (HOPMYIUPOBKAMU, MMOATBEPKAaeMbIMH Ipaduka-
MU, IUQpaMu WIH IPUMEpPaMU;

- BJIQJICIOT HAYYHBIM CTUJIEM PEUH;

- IEMOHCTPUPYIOT 3HaAHHE MaTepHuala JeKIU, 0a30BbIX yUEOHUKOB U JOMOJHUTEIBHOMN JIUTEpa-
TYpBI.

OIIGHO‘-IHBIG cpeacTBa il MHBAJIWJ0B U JIUI C OTPAaHUYCHHBIMH BO3MOXHOCTAMU 300POBbA BbI-
OuparoTCs ¢ y4eTOM UX MHIAUBHUYaIbHBIX CUXO(PU3MUECKUX 0COOEHHOCTEH.

- [Ipu HGO6XOI{I/IMOCTI/I HHBAJINAAaM MU JIMaM C OrpaHUYCHHBIMH BO3MOKXHOCTAMHU 300POBBA ITPC-
JIOCTABJISIETCS AOTIOTHUTEIBHOE BpeMs JJIsl IOJATOTOBKM OTBETA Ha 3a4eTe;

- MpU MPOBEIEHUM MPOIEYphl OLIEHUBAHUS PE3YJIbTaTOB OOyYEHUS] MHBAIMJIOB U JIMI C OTpa-
HUYEHHBIMU BO3MOXXHOCTSIMH 370pPOBbS MPEAYCMATPUBAETCS HCIIOIb30BAHME TEXHUYECKUX CPEICTB,
H€O6XOI[I/IMI)IX HM B CBA3U C UX WUHAWBUAYAJIbHBIMU OCO6GHHOCT$IMI/I;

- IpU HEOOXOJIUMOCTH Il 00YYaIOIUXCsl C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMU 37I0POBbSI M UH-
BaJIMJIOB TpOIIEIypa OLCHUBAHUS PE3yIbTaTOB OOyUEHHUS MO TUCIUIUIMHE MOXKET MPOBOJIUTHCS B He-
CKOJIBKO JTaroB.

[Tponiemypa oreHUBaHMS PE3yIbTATOB 00yUEHUS WHBAIWIOB U JIUI] C OTPAHUYCHHBIMA BO3MOXK-
HOCTSIMU 30POBbsSI 10 JTUCIHUIUIMHE (MOIYIIO) MpeaycMaTpuBaeT MpeaocTaBlieHue WHGOpMaIluu B
dbopMmax, aanTUPOBAHHBIX K OTPAHUYEHUSAM HX 3J0OPOBBS M BOCIIPUATHS HH(POPMALIIH:

JInst i1l ¢ HapyleHUs MU 3pEHUS:

- B (popme 3IeKTPOHHOTO TIOKYMEHTA.

JIst uL ¢ HapyIEeHUsIMH CllyXa:
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— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIJ1st JTUTI ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO armapara:

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTa 00ydaro-
HIAXCSL.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEIbLHONH y4eOHOH JIUTEPATYPbl, HEOOXOAMMOI ISl OC-
BOEHMS M CHUILTHHBI (MO1YJIf)

5.1 OcHoBHasi IUTEpaTYpAa:

1. MuioB3opoB, Oner BiraguMupoBud. DNEKTpOHUKA : YI4EeOHUK IS CTYAICHTOB By30B / O. B.
Musnos3opos, U. I'. [Tankos. - U31. 4-e, ctep. - M. : Boicias mikoia, 2008. - 288 ¢. : ui.: ¢. 280. -

ISBN 9785060044287

2. Haymkwuna, JI.I'. DnekTpoHuka [ DneKTpoHHBIN pecypc] : yueb. mocodre — DIEKTPOH. JIaH.
— Mockaa : I'opnas kawura, 2007. — 331 c. — Pexum moctyna: https://e.lanbook.com/book/3504. —
3ary. ¢ 3KkpaHa.

3. bypbaesa, H.B. CO0pHHK 32124 10 MTOTYITPOBOIHUKOBON AIIEKTPOHHUKE [ DJIEKTPOHHBIN pe-
cypc] : yue6. nocobue / H.B. byp6aesa, T.C. [luenpoBckas. — DineKTpoH. JaH. — MockBa : Puzmart-
T, 2006. — 168 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2126. — 3aru. ¢ 3kpaHa.

4. OCHOBBI MUKPOAJIEKTPOHHUKH: yueOHOe rmocodue i ctyaeHToB By30B / M. 1. [lerponaBnos-
ckuii; A. A. KoBanenko, M. /1. IlerponaBinoBckwid. - 3-¢ u3., crep. - M. : Akagemus, 2010. - 239 c.

5. byp6aesa H.B. C6opHuK 3a1a4 110 MOTYIPOBOAHUKOBOM dnnekTpoHuke. M.: @uzmatiut 2006,
- 167c.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. Ilyka A.A. Dnexrponuka. Yu. [Tocooue. CI16.: BBX-Ilerepoypr 2006. - 799c.

2. Munos3opos, O. B. Dnexrponuka. - M.: Beicias mkona, 2008. - 288 c.

3. JI.Pocano. ®usmdeckas JIEKTPOHUKA H MUKPOIJIEKTpoHUKA. M.: Breicmias mkoma, 1991. 352

4. TepexoB B.A. 3amauyHuk Mo 3JEKTPOHHBIM NpubopaM. YdyeObHoe mocoOue st By30B.- M.:
OHneproaromusnar, 1983, 278 c.

5. OCHOBBI MUKPO3JIEKTPOHUKH U MHUKPONPOIIECCOPHOM TeXHUKU: ydueOHoe mocobue / 10. A.
Cwmupnos, C. B. Cokonos, E. B. Turos. - U3na. 2-e, ucnp. - Cankr-IlerepOypr [u ap.] : Jlans, 2013. -
495 c.

Jl1st OCBOSHMS TUCHMILIMHBI MHBAJIMJIAMH U JIMIIAMU C OrPaHUYEHHBIMH BO3MOXKHOCTSAMH 3/10pO-
BbS MMEIOTCS M3/IaHUS B DJIEKTPOHHOM BHJIE B DIIEKTPOHHO-OMONMOTEYHBIX cucTeMax «JlaHb» U
«OpaiiT».

5.3. Illepuoauyeckne u3IaHus.

B 6ubnnorexke KyOI'Y umeroTcs cienyromuye nepuondeckue u3IaHus mo npouiro JUCIHUI-
JIUHBI:

B mupe Haykn.

BecTHuK cBA3H.

3apyOexHas pagrodIeKTPOHUKA.

NzBectust BY308. Cepus: [Ipubopoctpoenue.

NzBectus BY308B. Cepus: Pagnodusuka.

N3Bectust BY30B. Cepust: PagnosnekTpoHuka.

MUKpPO3JIEKTPOHHKA.

Panno.

Pagnorexnuka.

PannorexHuka v 3EKTPOHHKA.

Pannorexuuka. Pegeparusnsiii xxyprnai. BUHUTU.

CxeMoTexXHUKa.
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TenekoMMyHUKaIWH.

TexHomornu u cpeacTna CBS3H.

Ycnexu COBpEMEHHOM paIuO3JIEKTPOHUKH.
DNEeKTpPOHHUKA.

Onextponuka. Pedeparusnsiii xypuain. BAHUTU.
DNEeKTPOHUKA: HayKa, TEXHOJIOTus, OU3HEC.
DJIEKTPOCBSI3b.

6. Ilepevyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTu «HTepHeT», He-
00X0AMMBIX /11l 0CBOCHUS IMCLHMUILINHBI

1. Enunoe okHo noctymna k oopasoBatenbHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblid 00pazoBaTenbHbINA MopTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nHayunsix pecypcoB — URL: http://www.scintific.narod.ru/literature.htm.

4. bonbinas Hayynas oubiaroreka — URL: http://www.sci-lib.com/.

5. Paznen «®usuka» EcrecTBeHHO-Hay4yHOro 00pa3oBarenbHoro nopraita — URL:
http://www.en.edu.ru/catalogue/304.

6. Paznen «llomympoBogHuku» obpaszoBarenbHoro mpoekta A.H. Bapruna «®wusuka, xumus,
MaTeMaThKa CTyJeHTaM U mkoiabHukam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Pazmen «Texuuueckue nHayku (Pammodusuka. Pamgmosnextponuka. IlomynpoBomHukoBas
JIEKTPOHMKA U JIp.)» oOpaszoBarenpHOro npoekra A.H. Bapruna «®wusmka, XuMusi, MaTeMaTHKa CTY-
neHtam u mkoiasHEKam» — URL: http://www.ph4s.ru/book _ph_poluprovodnik.html.

8. Kty 155: maTepuaisl Mo mporpaMMHUpPOBAHUIO, TTOTYITPOBOAHUKOBOM 2JIEKTPOHUKE M CXEMO-
texuuke — URL: http://www.club155.ru/.

9. Undopmarmonnsie pecypcbl Hayunoit oubnmoreku Kyol'Y — URL: http://www.kubsu.ru/
ru/university/library/resources.

7. MeToauyeckne yKazaHus s 00y4alOUUXCs M0 OCBOEHUIO JUCIUIJIMHBI

JUi ycnemHoro oCBOCHMs AMCLUUIUIMHBI «DJIEKTPOHUKA» MPU CaMOCTOSTEIbHOM paboTe CTy-
JICHT JOJDKEH UMETh:

1) KOHCIIEKT JIeKIuil B 0yMaKHOM WJIH 3JIEKTPOHHOM BUJIE;

2) yueOHUK (yueOHOE MocoOre) B COOTBETCTBHU CO CITMCKOM JINTEPATYPHI;

3) Terpans Uit 1a00paTOPHBIX padoT.

CamocrosiTenpHass paboTa COACPIKUT CIEAYIOIINE BUIbI YICOHOH IeATEIbHOCTH CTYICHTOB:

— TEOPETUYECKYI0 CaMOIIOATOTOBKY K JIAOOPATOPHBIM 3aHATUSAM U K 3aUeTy MO KOHCHEKTaM M
y4eOHOM JTUTEPATYPE;

— oopMIIeHHE OTUETOB IO Pe3yJbTaTaM JabopaTOPHBIX pabOT (O BHIMOIHEHHOH Ja00paTOpHOi
paboTe CTYAEHThl OTYMTHIBAIOTCS MPENOJABATENI0 Ha CIEAYIOIEM (O4YepeHOM) 1ab0opaTOPHOM 3aH -
THH);

— IOJTrOTOBKa pedepaTa 1o 0JHON U3 TeM y4eOHON AUCHIUIIIINHBL

— MOATOTOBKA MPE3EHTALUH 110 TeMe pedepaTa U BHICTYIUIEHHE C JJOKJIAJ0M Ha OJJHOM M3 JIeK-
IAOHHBIX 3aHSATUH.

CryneHTy HEOOX0AMMO CHCTEMAaTUYeCKH paboTaTh B TEUEHHE CEMECTpa MO U3yYEHUIO TeOpeTH-
YECKOro Marepualia u NpuoOpEeTEeHUIO HABBIKOB AKCIIEPUMEHTAIbHOU paboThI.

Jlnis 3aroMHHAHUS JIGKIMOHHOTO MaTepuaia (B TOM YHUCIIEe U B MEPUOJ MOJATOTOBKH K 3a4eTy)
CTYZICHTY HEOOXOJUMO XOPOIIO 3HATh CBOWCTBA MaMSATH M aKTHBHO TOJH30BATHCS MHEMOTEXHUYECCKH-
MU TIpUEMaMH, W3BECTHBIMU W3 Y4eOHOU maucuuiumHbl «[Icuxomorust m memaroruka». Meronndeckue
PEKOMEH/IallMU 110 3allOMUHAHHMIO MOXKHO HAaWTH M B VIHTEpHETE MO KIIOYEBBIM CJIOBaM: «I1aMSTh,
«MHEMOHHUKa», K(MHEMOTEXHHKA», «KaK 3allOMHHUTH y4eOHBI MaTepuamy. JKemaTeabHO Takke 03HAKO-
MUTbCS C IPHEMaMU KOHCIIEKTUPOBAHUS, T.€. CO CIOCO0aMH COKpAIlleHHs! 3alIUCH CJIOB M CIIOBOCOYETa-
HUI, HaIpuUMep, MPUMEHSIEMBIMH B CIIOBAPSIX M SHITUKJIOTICTUSX.
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http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/304
http://www.ph4s.ru/books_tehnika.html
http://www.ph4s.ru/book_ph_poluprovodnik.html

B ocBoeHNM qMCIUIIIMHBI MHBAJIMAMU M JIMLAMH C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI
OonplIOE 3HAYCHHE HMMECT MHIMBUAYallbHAs yueOHas paboTa (KOHCYIbTAlMH) — JOMOJHUTEIBHOE
pa3bsACHEHnE yueOHOTo MaTepuana.

WupuBuayanbHble  KOHCYJBTAlMM 1O TPEAMETY  SBISIIOTCS — BAXHBIM  (haKTOPOM,
CIIOCOOCTBYIOIINM MHIUBHIyIN3aMH O0y4EeHHUS M YCTAaHOBJICHHIO BOCIIUTATEIFHOIO KOHTAKTA MEXKIY
npernojiaBaTeieM U OOydarolMMCS HWHBAJIUAOM WIM JIMIOM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
37I0POBBSL.

Y cnemHocTh OCBOCHUS CTYACHTOM YU4eOHOH TUCIUIUTMHBI OTPAXKAETCS B €r0 PEUTHHIE — CyMMe
OaoB, KoTopas (OPMHUPYETCS B TEUCHHE CEMECTPa MO Pe3yIbTaTaM YCTHBIX OIPOCOB, BHIMIOJHEHHOT'O
pedepara (1okIaaa), BHyTPUCEMECTPOBOM aTTECTALIMU U 3aIUT J1a00paTOPHBIX PadoT.

8. IHlepeyenr WHGPOPMANMOHHBIX TEXHOJIOIHH, HCHOJb3yeMbIX MNPH OCYLIECTBJIECHUH
00pa30BaTeIbHOIO MPOIecca Mo THCIUTIINHE

8.1 IlepeyeHp He0OX0AMMOI0 NIPOrPAMMHOI0 O0ecIieYeHus!

1. Onepanmonnas cucrema MS Windows.

2. ITaket nmporpamm CATIP NI Multisim.

3. UHTerpupoBaHHOe 0(UCHOE MPUIIOKEHHE.

4. TIO nnst opraHu3aluy yrpasisieMoro u 6e3onacHoro gocryna B UntepHer.

8.2 llepeuenb He0OXOAUMBIX HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. DnexTpoHHBIHA Katanor HaydHoU onbmnoreku Kyol'Y (http://212.192.134.46/MegaPro/Web).

2. DnexTpoHHas 6ubianoreuHas cuctema «YHuBepcurerckas 6ubnuoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas 6ubianoTeuyHas cuctema u3garenscta «Jlanwy (https://e.lanbook.com/).

4. DnextponHas oubnmuoreunas cucrema «tOpaiim» (https://www.biblio-online.ru/).

9. MarepuajbHO-TeXHUYECKAs1 0a3a, HEOOX0AUMAsH ISl OCYLIECTBJIEHHs 00pa30BaTeIbHO-
ro npouecca 1no JUCHHILINHE (MOIYJII0)

MatepuanbHO-TEXHUYECKOe 00ecIiedeHne JUCIUITITNHBI
No Bug pabor
1 OCHAIIEHHOCTh
1. | Jlexuuonuele 3aHsA- | Aynutopuss 227C, ocHalleHHass NMEPEHOCHBIM IMPOEKTOPOM U
THS MAarHUTHO-MapKepHON JOCKOIA.
2. Cemunapckue 3aHs- | Aynutopus 317C, ocHalleHHas MarHUTHO-MapKepHOU JOCKOM
TUs
3. | JIaboparopusie 3a- | JlJabopatopus 317C, ykomruiekToBaHHasi 00OpyJOBaHWEM He-
HSTHS 00XO0JMMBIM JJI IPOBEJCHUS 1JAOOPATOPHBIX paboT
4. KypcoBoe mpoextu- | JJaboparopust 310C, ocHameHHass KOMIBIOTEPHOW TEXHHUKOU C
poBaHUE MOJIKJIFOUeHUeM K cetu HTepHer
S5. Texymnii koH- | Ayautopusi 311C, ocHauieHHass KOMIIBIOTEPHON TEXHUKOM C
TpPOJb,  TNPOMEXY- | MOAKIIOUEHUEM K ceTh VHTepHeT
TOYHAs aTTeCTALUs
6. | I'pynnoBeie Aymutopus 317c, ocHalleHHas IEPEHOCHBIM IPOEKTOPOM U
(MHIUBUIYyaTbHBIE) | MAarHUTHO-MapKEepHOU TOCKOH, IS TPOBEACHUS TPYIITIOBBIX
KOHCYJIbTallH KOHCYJIbTaIUH.
Jlabopatopus 310C, ocHamneHHass KOMITBIOTEPHON TEXHHKOH C
MOJIKJIFOUeHHEM K ceTd IHTepHeT, 171 IPOBeeHNUs UHAUBUIY-
QTBHBIX KOHCYJIBTAIINH.
7. CamocrosTenbHas Aynuropusa 311C, ocHaiieHHass KOMIIBIOTEPHOW TEXHUKOH C
pabora BO3MOKHOCTBIO TIOJIKJIFOUEHHUS K ceTH «VHTepHEeT», mporpaMmon
9KPAHHOTO YBEJIMYEHUS] U OOECIEYEHHBIM IOCTYIOM B 3JEK-
TPOHHYIO MH(OPMAaLMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCHU-
TETa.
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