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Jluer peracrpanuf H3MEeHEHHH H JOMOJIHEeHHS

Ne Paznen Kpatkoe conepxaHnue Jara. [Moxmuce
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1 Lenn ocBOCHUS TUCIUTIINHBI

[{enbro OCBOEHUS TUCHUIUTHHBI (MOAYIS) « MHUKPOAJIEKTPOHUKAY SBIISETCS (POPMUPOBAHUE Y
CTY/ICHTA 3HAHUN OCHOB MUKPOAJIEKTPOHUKH, HEOOXOJUMBIX IJISl PAllHOHAIILHOTO BBIOOpA U
MPUMEHEHHUS IEMEHTHOM 0a3bl PU CO3/1aHUHU, PEMOHTE U OOCITYKHUBAHUIO PATUOITIECKTPOH-
HOU anmaparypsl, 000CHOBAHHOTO 3aJlaHMsI TEXHUYECKUX TpeOoBaHUH Ha pa3paboTKy (yHK-
[IMOHAIIFHO - CHEIMATU3UPOBAHHBIX U3JIEIHI MUKPODJIEKTPOHUKH, a TAK)KE CXEMOTEXHUYE-
CKOT'O IIPOEKTUPOBAHUS.

2 Mecro qucuuminnsbl B ctpykrype OOII noaroroBkm 6akanaspa

Jucnunanaa « MUKpPOdJIEKTPOHUKAY BXOIUT B BApUATUBHYIO 4acTh OJ0ka 1 oOpa3oBarens-
HOU TporpaMMsl. J{Jist H3y4eHus: AUCHUIUIMHBI HEOOXO0IMMBI 3HAaHHS, CHOPMHUPOBAHHBIC B pe-
3yJbTaTe U3YYCHUS: MAaTEMATUKH, (PU3UKH, (GU3UKN KOHICHCUPOBAHHOTO COCTOSIHUSA, (pr3n-
YECKHX OCHOB AJIEKTPOHUKH, TEOPETHYECKIX OCHOB JIEKTPOTEXHUKHU, HHKECHEPHOH 1
KOMITBIOTEPHOH rpadukH.

3ajayaMy JAHHOTO Kypca SIBJISIOTCS M3YY€HHUE U YCBOCHUE CTYIEHTaMU TEOPETHUYECKUX U
MPAKTUYECKUX 3HAHUH 10 PAIIMOHAIIBHOMY BEIOOPY M pacyeTy CTATUYSCKUX U JUHAMHYCCKHUX
PEXKUMOB AJIEKTPOHHBIX CXEM, a TaKke (OPMUPOBAHUE HABBIKOB aHAIHM3a CXEMOTEXHUYECKIX
pelIeHU.

3HaHus, MOJTyYSHHBIE CTYJICHTOM IIPH U3YYEeHUH Kypca «Pacder a/eKTpOHHBIX cXeM» OyayT
HE00XO/IUMBI JJIs1 OCBOCHUS CIECAYIOMIMX AUCHUILINH: «CXEMOTEXHUKa», « DIEKTPOHHBIE
IIPOMBIIUIEHHbIE YCTpocTBay, «HaHoanekTpoHNKay, «Y cTpoiicTBa peoOpa3oBaTEIbHON
TEXHUKNY, «CXEMOTEXHUYECKUE CPEACTBA CONPSIKEHUS»

3 Komnerenuuu odyuyarouierocsi, popmupyembie B pe3yjbTaTe OCBOCHHS JAUCHMILIMHBI
(Mmoxyns):

B pe3ynbrare ocBoeHUS TUCHUIUIMHBL «MHUKPO3IEKTPOHUKa» 00ydaromuiics JoKeH 00a-
JIaTh CJIENYIOINMHA KOMIIETCHIUAMH:

IIK-1 cnoco0HOCTHIO CTPOUTH MpocTeiilme pusnveckne u MaTeMaTHYecKre MOJEIH
npudopoB, cXeM, YCTPOHCTB U YCTAHOBOK 3JIEKTPOHUKH H HAHOIJIEKTPOHUKH Pa3IHM4HO-
ro pyHKUMOHAJIbHOI0 HA3HAYEHUS, 4 TAKKe UCIO0JIb30BATh CTAHIAPTHBbIE IPOrPaMM-
HbI¢ CPEACTBA HX KOMIILIOTEPHOI0 MOACJIUPOBAHUS

3HaTh — OCHOBHBIE THITHI 0a30BBIX JIOTHYECKHX CXeM,

— MaTepHalibl 3JICMCHTOB M TCXHOJIOTHH WX U3TOTOBJICHUS,

— MCETOABI pacucTa nmapaMeTpOB SJICKTPOHHBIX CXEM U PCIKUMOB UX pa60TBI;
— TOIIOJIOTHIO 3JICMCHTOB 3J'IeKTp0HH0171 TCXHUKH Ha KPUCTAJIJIC MUKPOCXCM

YMerb — QHAJIM3UPOBATH IIPOXOKICHUE CUTHAJIOB 4YEPE3 MUKPOIJIEKTPOHHBIE CXe-
MBI,

— II0JIB30BAThCS CIIPAaBOYHOU JIMTEPATYPOU IS aHAJIM3a U pacueTa MUKPO-
3JIEKTPOHHBIX CXEM;

— UCIIOJIB30BaTh METO/BbI aHAIN3a XapaAKTEPUCTUK MUKPOIIIEKTPOHHBIX CXEM;
— IPUMEHSATH NOJy4YeHHbIE 3HaHUA B MPO(eCcCHOHATBHON NeSTeIbHOCTH; UC-
II0JI30BATh UX Ha MEKIUCIUILIMHAPHOM YPOBHE.




Bnanets

— HaBBIKaMH rparuecKoro H300paxeHus YepTexeil MUKPOITEKTPOHHBIX
CXEM;

— METO/IAMHM MaTeMaTUYECKOT0 aHAIN3a U PacueTa MUKPOIJIEKTPOHHBIX
CXEM;

— uHdopMarueil 06 001acTAX MPUMEHEHHS U MEPCIEKTUBAX Pa3BUTHUS MOITY-
POBOHUKOBBIX TPUOOPOB U MUKPOIJICKTPOHHBIX YCTPOMCTB Ha UX OCHOBE,
— TepMUHAMHU, OIPe/IeICHUSIMH U TPO(HECCHOHATIBHBIM S3BIKOM CHEIUATbHO-
CTH.




4 CTpyKTypa M coJeprkaHue TUCUUIIIMHBI (MOXYJIs)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIIACT S5 3aueTHIX equHull 180 akas. 4acoB, B TOM YHCIIE:

— KOHTaKkTHas pabora — 14,7 akana. 4acos:

— ayautopHas — 10 akaj. 4acos;

— BHeayauTopHas — 4,7 akaJl. 4acoB

— camocrosiTeNbHas pabora — 156,6 aka. 4acos;

— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca.
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5. Jlornueckue snemMeHTsl Ha Ounossip- | 4 |2/2U 8 |Uzyuenue yuebHol u HayuHol | KoHTponbHbIe U camocTo- |[1K-1 —3yB
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N3yuenne nakera Altera MAX PLUS 11 | 4 4 93,5 |U3yueHue yueOHOI 1 HaydHOI
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HanmeHnoBaHue TeM, HX cO/lepiKaHNe, 00beM B HYacax JeKIUOHHBIX 3aHATHIl (36 yacoB).

Bseneunue

[enu, 3agaun 1 cojiep’kaHne U3yd4aeMoi TucuUIUIMHBL. OCHOBHBIE pa3/eiibl U TEOPETUUECKHE
BOIIPOCHI U3YYEHHBIE B IPYTUX JUCLMILIMHAX, KaK 0a3a sl H3y4eHUs TUCHMILIMHBI « MUKpO-
aNIeKTpoHNKay. OCHOBHBIE TEPMUHBI U orpeaesieHus. CoBpeMeHHbIE BOIIPOCHI U MPOOIEMBI
IIPOCKTUPOBAHUS U IIPOU3BOJICTBA U3ICIUN DJIEKTPOHHOM TEXHUKH.

Pazmen 1. O0mue xapakTepUCTUKH AIEMEHTOB IIUPPOBLIX YCTPOUCTB — 2 Haca

1.1 Knaccuduxarus 3neMeHTOB.

1.2 MaTemMaTH4eCcKOe ONKMCAHUE JIEMEHTOB TU(PPOBOI TEXHHUKH.

1.3 Craruueckuili 1 ITMHAMUYECKUN XapaKTEPUCTUKHU.

1.4 CxeMOTeXHUYECKHE U KOHCTPYKTUBHBIE TTapaMEeTPHI.

Paznen 2. TexHonoruyeckue OCHOBBI MUKPOSJIEKTPOHUKHU — 4 yaca

2.1 Dnurakcus. Juddysus npumeceit. Monnoe neruposanue. TpaBneHue.

2.2 HaHeceHue TOHKHUX IUICHOK. MeToibl oyueHus cTpykTyp tuna Si— SiO2 — Si.

2.3 IIpoBOIHUKM COEIMHEHUH U KOHTAKThI B MOJIYIIPOBOJHUKOBBIX MUKpocxeMax. Jlutorpa-

bus.

2.4 COopka nosynpoBOJHUKOBBIX MUKPOCXEM.

2.5 CoBpeMeHHbIE TUITBI KOPITYCOB MOJIYIPOBOJHUKOBBIX MUKPOCXEM.

Paznen 3. KoMIIOHEHTHI 371eMEHTOB LIU(POBBIX YCTPOMCTB. (AKTHBHBIE 3IEMEHTHI.) — 4 yaca
3.1 OcoGeHHOCTH CTPYKTYp OMIIOJIIPHBIX TPAH3UCTOPOB. MHOTO3MUTTEPHBIE TPAH3UCTOPBHI.
3.2 Tpansuctopsl ¢ nuogamu HloTku.

3.3 lnonHoe BkiItoueHue Tpan3uctopoB. MJIII — TpaH3ucTOpBI HHTErpabHBIX MUKPOCXEM.
3.4 bunonspHble ¥ MOJEBBIE TPAH3UCTOPHI HA OJTHOM KpUCTaJLIE.

3.5 PasnoBuaHOoCTH TpaH3ucTopHsIx cTpykTyp CBHC.

Paznen 4. KomnoHeHTHI 21eMeHTOB IUPPOBBIX yeTpolcTB. (IlaccuBHbIE 2n1eMeHTHI.) — 4 yaca
4.1 ITomynpoBOJHUKOBBIE pe3uCTOpHL. [1neHoUHbIE pe3uCcTOpHI.

4.2 KonzaeHcaropbl U HHAYKTUBHBIE 3JIEMEHTBHI.

4.3 MuKpOIOJI0CKOBBIEC TMHUH U JIEMEHTHI HA UX OCHOBE.

Paznen 5. Jlorndeckne 3neMeHTHI Ha OUTIOJSIPHBIX TPaH3HCTOpax. — 6 4acoB

5.1 Onements! JATJI — Tuna.

5.2 Dnementsl TTJI — Tumna.

5.3 AHanu3 cTaTU4ecKoro pexxuma padbotsl 6azoBoro snementa TTJL.



5.4 Ananu3 TUHAMHAYECKOTO pekruMa padoTsl 6azoBoro 3mementa TTJI.
5.5 Dnementsl TTJIL — Tuna.

5.6 Moauduxarus smemento TTIL.

5.7 Dnementsl DCJI — Tumna.

5.8 Dnementsl M2JI — Tuna.

Paznen 6. Jlormyeckue 3J1eMEHTHI Ha MOJIEBBIX TPAH3UCTOpax. — 6 4acoB
6.1 NuBepTop Ha n — kaHanbHbIX MJIII TpaH3ucropax.

6.2 luBepTOp HAa KOMIUIEMEHTAPHBIX TPAH3UCTOPAX.

6.3 Jlornueckue anementsl U-HE u UJIV-HE.

6.4 Jlornyeckue 3IeMEeHThl JUHAMUYECKOTO THTIA.

6.5 Jlornueckue 3JeMEHThI CBEPXCKOPOCTHBIX MUKpocxeM He MEII — Tpan3ucropax.

Pazpen 7. IIporpaMmmupyeMsble JIOTHYECKUE MATPULIBI U IIPOrpaMMUpyeMasi MAaTpUYHAs JIOTH-
Ka. — 4 gaca

7.1 Beenenue. Cxemorexnuka [1JIM.

7.2 IIporpammupyemasi MaTpU4Has JOrMKa.

7.3 ®dynkumoHaneHele pazHoBuaHocTy [1JIM u IIMIL.

7.4 CxeMmbl C IPOrpaMMHUPYEMBbIM BBIXOJHBIM Oydepom.

7.5 CxeMmsbl ¢ IByHANPaBICHHBIMU BBIBOJAMHU.

7.6 Cxemsl ¢ namaThio. [1JIM ¢ pa3aensieMbIMi KOHBIOHKTOpaMH.

Pa3nen 8.CoBpemennsie BUC co ca0kHBIMH IPOrpaMMUPYEMBIMH U PENIPOTPaMMHUPYEMBIMU
CTpYKTypaMmu. — 4 Jaca

8.1 Obume cenenus. Kiaccuduxanus no TUILY IPpOrpaMMHUPYEMbIX JIEMEHTOB.

8.2 Jlornueckue MaTpHIbl IPOrpaMMHUPYEMBbIE TTOJIB30BATEIEM.

8.3 CnoxkHble nporpammupyemsle joruyeckue cxemol (CPLD).

8.4 CBUC nporpammupyemoii 1oruku cmemanHon apxutektypsl (FLEX u np.)

8.5 CBUC nporpaMMupyeMoil JIOTHKH THIIA «CUCTEMA HAa KPUCTAIIIIE.

8.6 [Tapametpsl u nomynsipueie cemerictsa CbMC nporpamMmmupyemMoi JOrMKH.

8.7 Untepdeiic JTAG, nepudepuitnoe CKaHIPOBAHNE U TPOTPAMMHUPOBAHKE B CUCTEME

(SPI).

IIpakTHYeckue 3aHATHA, UX HAUMeHOBaHMe U 00beM B yacax — 34 yaca

[lenbio MpaKTUYECKHUX 3aHATHN SBJIsIETCS (OPMHUPOBAHUE 3HAHUN M YMEHUH 110 KypCy U3Y-
4acMOM AMCLHILINHBI, TIOJYyYEHUE HABBIKOB KOHCTPYMPOBAHUS U CO3JaHUS MPOCTEUIINX CXEM



MUKPO3JIEKTPOHHON TEXHUKH, pacUeTy TUHAMUYECKUX U CTATUYECKUX XapAKTEPUCTHK, Iepe-
XOJIHBIX IPOLIECCOB.

1. ITpocreiimuye JorHYecKre dIEMEHTHI cpeaHeit crenenn narerpamuu TTJI noruku. — 6 4.

2. BnusiHue Harpy3Ky Ha CTaTHYECKHUE U JMHAMUYECKUE PEKUMBI B IIU(PPOBBIX CXeMax C UC-
oJb30BaHueM Jornyeckui annementoB TTJI moruku. — 6 4.

3. Ilpocreiimue ornyeckue eMeHTsl cpenneit crenenn uarerpauu KMOII noruku. — 8 u.

4. Pacyet u UcciIeJ0BaHHE KOJBIIEBOro reHeparopa. OnpeieneHre BpeMeH! 3a/ICPIKKH JIOTH-
YECKOI0 3JICMEHTA C UCIIOJIb30BAaHUE CXEMBI KOJIBIIEBOTO TeHeparopa. — 6 u

5. Pacuer u moctpoeHue renepaTopoB MpsiMOYToJIbHON (hOPMBI ¢ UCIIONIb30BaHUEM TG POBBIX
MUKpocxeM cpeaHeit crenenu uarerpauuu TTJI noruku. — 4 y.

6. [TocTpoeHnue 1 aHaau3 cxeM OJTHOBHOpPATOpOB. — 4 .

Conep:kaHue KypcOBOro MpOeKTa

3amanneM Ha KypcoBOE€ IPOSKTHPOBAHUE SBIISIETCS pa3paboTKa CXeMbl KOMOMHAITMOHHOM JIO-
IMKH C y4ETOM €€ MUHMMU3aLUU U ONITUMU3AIMU 10 ObIcTpoeiicTBUI0. VccienoBanue
CBOWCTB MOJTy4eHHOM cXeMblI ocyinecTrisseTcss Ha DBM B makere Altera MAX PLUS Il qs
CXEMOTEXHUYECKOI0 MOJEIUPOBaHU U TporpamMMmupoBanus [1IJIM.

OTt4er o KypcOoBOMY IPOEKTY AOJKEH COJEPKATh NOSICHUTEIbHYIO 3alIMCKY U IIPUIIOKEHUS
K HeW. B MOsCHUTENBHOM 3aliCKe U3J1araeTcs NpoLeaypa CHHTE3a JIOTUYECKUX YPaBHEHUN B
JH® wim KH® u ux ontumusanus ¢ nomouibio kaptel KapHo, npuBoasTes sTamnsl pa3padboT-
KU IPUHIUIHAAIBHON CXeMBbI U ApYrHe He0OXO0AUMbIE TOSCHEHHUS.

B npunoxeHusx mpuBOISTCS MPUHIIMITHATIBHBIE CXEMBI pa3pabaThiBa€MbIX YCTPOMCTB U Tie-
pEeYHU JIEMEHTOB, BBITIOTHEHHBIE B cooTBeTcTBUU ¢ ECK/I.

5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

TexHonorust 00pa3oBaHus BKJIIOYAET MPOBEICHUE JIEKIIMOHHBIX, MPAKTUYECKUX 3aHITHH, a
TaK)K€ CaMOCTOSITENIbHBIX, KOHTPOJIbHBIX U KypCOBBIX padoT.

.HeKI_[I/ISI " IPAKTUYCCKOC 3aHATUC MMOCBAILICHBI OHHHaKOBOﬁ TEME U JOJIKHBI IPOBOJUTLCS B
OJIMH JICHb: MPAKTUKA 3a JeKIuel. FHas KOMITIOHOBKA HE MO3BOJISIET 32 BBIACIIEHHOE BPEMS
BEIIOJIHUTE TEMAaTHYEeCKUH Iu1ad. Ha IMPAKTHUKE MIpEeAIaracTcsd peuaTrb 3aga4yu, aHAJIOTHYHBIC
PacCMOTPEHHBIM Ha JIEKIIUU, HO CAMOCTOSITENILHO: MPETNO0/IaBaTeNb, B OCHOBHOM, TOJILKO KOM-
MEHTHUPYET U HampapiisgeT. CTyIeHTHI TOOYEePEHO MIPHUTIIAMIAIOTCS K JOCKE, MOJTydast 3a pe-
nieHre OoHycHble 6auibl. CUasiye B ayTMTOPUH PEIIAIOT TY JKe 3a7ady, HO 32 MeHbIue 00-
HYCHBIE OaJTbI, KOTOPBIE OHU TMOYJArOT 3a 0oJiee OBICTPOE pelieHne, YeM y JocKu. B psje
CIIy4aeB BCEM JIA€TCsl HECKOJIBLKO BAPHAHTOB OJTHOM U TOMU ke 3a/1a4u 3a O6aJuibl, KOTOPHIE BXO-
AT B peﬁTI/IHF. Taxum crrocobom JOCTUTACTCA MAaKCUMAJIbHOC BHUMAaHUEC U MOTHUBAIIUA KAK Ha
JIEKIUSX, TaK U HA MPAKTUYECKUX 3aHITUSIX. KOHTpONIbHBIC 3a1a4n (JAFOTCS IS pEIIeHHsI BO
BHEAyJIMTOPHBIE Yachl) MOCBSILEHBI TOH ke Teme, 4To U Jiekuus. Cpok ciauu pelieHuit orpa-
HUYHMBACTCA MPH YUETEe CIOKHOCTH 3a7au C IEeNbI0 MPOTUBOACUCTBUS CITUChIBaHUIO. KOH-
TPOJBHBIC 33/1a4u (POPMHUPYIOT PEUTHHT 32 CEMECTP.

JIeKIIMOHHBIE 3aHATUS 10 JaHHOW AUCLUILIMHE Le1ecO00pa3HO MPOBOIUTH MO TPATULIMOHHON
JUISL COBETCKOTO 00pa30BaHuUs TEXHOJIOTUHU. M3ydaeMblii MaTeprai HOCUT He 0030pHbIH, a
JOCTaTOYHO CJI0XHBIN KOHIENTYaIbHBIN XapaKTep, COAEPKUT MHOTO a0CTPAKTHBIX MOHITHH.



I/IH(bOpMaL[I/ISI JOJI’)KHA U3JIaratbCs IOCJIICA0BATCIIbHO: JIMHUA 3a JIMHHAEH — MMOpOKAACTCA CXC-
Ma, Ha OCHOBE aHaJIM3a CXEMbl BOSHHKAET CHavajia OJIHO ypaBHEHHE, 3aTeM npyroe. Ha ocHo-
BC OHpGI[CJICHHOﬁ JIOTUKH YPaBHCHHA O6’b€[[I/IHSIIOTCSI B CUCTEMY, AHAJIMBUPYIOTCA U T.[. Beco
ATOT MPOLIECC OIDKEH OBITh Ha IJ1a3ax y CTyAEeHTOB. Mcronb30BaHue rOTOBOTO HILTIOCTPa-
TUBHOI'O MaT€purajia CKpbIBACT 3TU HOZ[pO6HOCTI/I, CO34acT UJIJIFO3UIO ITPOCTOTHI U SABJIACTCA
KOHTPHPOIXYKTHBHBIM. L{enecooOpa3Ho KOHCIIEKTUPOBaHKE JICKIMH, OJaroaaps yeMmy ooJsee
AKTUBHO pa0oTaroT Bce BUBI MaMsATU. O3BYUHB OYEPEIHYIO HJICHO, [1eJIecO00pa3HO MHOTO-
KPaTHO B XOJI¢ JICKIMH MPeJIarath CIymareiasM o(hOpMUTh €€ CAMOCTOSITEIILHO Ha sSI3bIKEe
cxeM U (hopMyII, TIOCTIE Yero AaTh CBOM BapHAHT PEHICHUS. DTOT e MPUEM ITO3BOJISET MOCTO-
SIHHO JiepaTh (POKYC BHUMAaHUS CTYJIEHTOB Ha M3y4aeMOM IpeMETe.

J1J1s1 IOBBIIICHHSI KaYeCTBA 3aHATHH 11€1ec000pa3HO UCTIONb30BAHUE BHICOMIPOEKTOPA U UH-
TEPaKTUBHOM JOCKU. DTO MO3BOJIAET COYETATh BO3ZMOKHOCTh IOCJIEA0BATEILHOTO U3JI0KEHUS
MaTepuaia B TpaJULIMOHHOW MaHEPE U BO3MOKHOCTb OIIEPATUBHOTO IPOBEACHUS KOMIIbIO-
TEPHOI'0 MOJIEIUPOBAHUS 3JIEKTPOHHBIX YCTPOUCTB I MIUTIOCTPALIUN U3y4aeMON TEMBI.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CaMOCTOATEeIbHOM Pa0oThI CTYACHTOB

KoHTpobHbIE BOIPOCH! IO UTOTAM OCBOCHHS TUCIIUTUIMHBI
1. AHajnoroBble U TUCKPETHBIE JIEKTPOHHBIE YCTPOICTBa. [JocTOMHCTBA, HEJOCTATKH.
2. DyeMeHThI U KOMIOHEHTHI HU(POBBIX YCTPONCTB — OMpPE/IeIICHUS.

3. Kuaccudukanuus no cnocody KoaupoBaHUs IBOMYHBIX CUTHAJIOB B 3JIEMEHTaX HU(PPOBBIX
YCTPOMCTB.

4. Knaccuduxaius >31€eMEHTOB 10 BUY peanu3yeMoil jornyeckoit pynkuuu. Hanmenona-
Hue 31emMeHToB U ux YI'O.

5. ®ynkuuu anreOpsl Joruku. [10IHOCTBIO ONpe/ieIeHHbIEe U YaCTUYHO ONpeeICHHbIE
¢ynkuuu. Cioco6s! 1 GopMbl onUcaHUS PYHKIUH.

6. Ilpunuun nBoiicTBeHHOCTH. ba3ucHBIE TOrHYecKHe 3IEMEHTHI U 3JIEMEHThI PeaTn3yro-
mue 6a30Bble JTOTHYeCKHe (QYHKIIMH.

7. TlepenarouHas XxapaKT€pUCTHKA MHBEPTUPYIOLIETO 1 HEMHBEPTUPYIOLIETO JIOTUYECKOTO
JJIEMEHTA, OLIEHKA IOMEXOYCTOWYUBOCTH.

8. OreHka OBICTPOJICHCTBUS JIOTHUECKUX 3JIeMeHTOB. KoJIbIIeBO# TeHepaTop.

9. bumonspHbIe TPaH3UCTOPHI HHTETPATBHBIX MHUKpOcXeM. CTPYKTypa U CIIOCOOBI U30JISIIUI
(IOCTOMHCTBA ¥ HETOCTATKH).

10. IoneBble TpaH3UCTOPHI ¢ YIpaBistomuM p-N-nepexogom B UMC. CtpykTypa, CBOWCTBa U
001acTh IPUMEHEHUS.

11. TTonynpoBOJHUKOBBIE U IUIEHOUHBIE pe3ucTopbl. CTPYKTYpa, TOMOJIOI s, CBOUCTBA.

12. Ilnenounsie 1 M/II1-koHI€HCATOPBI — CTPYKTYpa, TOMOJIOTHUS, cBoiicTBa. Tononorus mie-
HOYHBIX UHAYKTUBHBIX JIEMEHTOB.

13. Cxema u npunnun aeictus snementa 2M-HE cepun TTJL.
14. BeixonHas xapakrepuctka siaemeHToB TTJI. Ouenka Harpy304HON CIIOCOOHOCTH.

15. Cxema u npuanun aevicteus naBepTopa cepun KMOII. [lepenaTounas xapakTepucTHKA.



16.
17.
18.
19.

20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.

CpaBHurenbHas xapakrepuctuka snemeHToB cepuid TTJI, TTIILI n KMOIL
ITocTpouTh BpEMEHHBIE AMArpaMMBbI IS JIOTUYECKOIO 3JIEMEHTA.
Teopembl OyseBOI anreOpshl.

Knaccudukanus no tTuny NpuHIMIHAIEHON cXeMbl 6a30BOT0 JOTMYECKOT0 AJIEMEHTA B
CEpHUHU.

Knaccudukanus 31eMEHTOB 110 Ha3HAYCHUIO.
JIBoMYHas cucTeMa CUMCIICHUS.

CocTaBHUTh NPUHIMITHAIBHYIO CXEMY JIOTHYECKOTO YCTPOMCTBA B COOTBETCTBUU C TaOJIH-
e UCTUHHOCTH.

BrIixonHas xapakrepucTuka.

Harpy3ouHnast ciocoGHOCTb.

KoadduumeHt oobeauHeHNs 110 BXOTY.

[TorpebnsieMast MOIIHOCTb.

KoadduiuneHt pa3BeTBiieHus 110 BHIXOAY.

VYciioBHbIE 0003HAYEHUS! HHTETPAJIbHBIX MUKPOCXEM.

Tomonorust MEOTO3MUTTEPHBIX TPAH3UCTOPOB B MHTETPAITBHBIX MHKPOCXEMaX.
OCHOBBI anreOpsl JIOTHKHA, OCHOBHBIE OTIEPAINN, AKCHOMBI, TEOPEMBI.
OCHOBHBIE XapaKTEPUCTUKH U TTAPAMETPHI JIOTHIECKUX JIEMEHTOB.
OCHOBHBIE 3TaITbl U3TOTOBICHHS MOTYITPOBOAHUKOBBIX UMC.

VYcnoBuoe rpaduueckoe obo3Hauenne mupossix UMC. YcnoBHbie 0003HAYCHUS UHTE-
IPaTbHBIX MUKPOCXEM OTCUECTBEHHOTO IMPOM3BOJICTBA

bazoseiit anement TTJI. Cxema npoctoro kitoya. [IpuHiun paboTsl.
bazosbiii anemenT TTJI. Xapakrepuctuku. JJocTonHCTBa M HEJOCTATKH.
ba3zossiit ssiement TTJIHI. XapakrepucTuku. JJ0cTOMHCTBA U HEJOCTATKU.
OnemeHT TTJI ¢ OTKPBITBIM KOJIEKTOPOM.

OnemeHnT TTJI ¢ TpeMsl BBIXOJHBIMU COCTOSTHUSIMH.

bazossrii anement MOII ¢ nuddepennnansHbM conpoTuBieHneM. Cxema mpocToro
kitoya. [IpuHimn paboTel. XapakTepUCTUKH

bazoBerii anemenT KMOII. Cxema npoctoro kitoua. [IpuHuumn paboTsl. XapakTepUCTUKH.

Jlornueckwue snementsl «M-HE», «MJIN-HE» KMOII. [Ipunnun pa6otsl. JlocTonHCTBA 1
HEJIOCTaTKH 0 CpaBHEHUIO ¢ dneMeHTamu cepun TTJL.



7. OneHOYHbBbIE CPeACTBA /IVIsl NPOBEJeHUS MPOMEKYTOYHOM aTTeCTAllUN:

[TpoMexyTodHas aTTecTalus UMEET LENbI0 ONMPEIEIUTh CTENCHb JOCTIKEHUS 3alVIAHUPOBAHHBIX PE3yIbTaTOB OOYUYCHHSI 10 TUCIUILIUHE (MO-
TYJTI0) 32 ONPEACICHHBIN Mepro 00y4YeHuUs (CEMECTpP) M MOXKET MPOBOJIUTHCS B JOPME 3aueTa, 3a4eTa ¢ OIIEHKOH, 9K3aMEHa, 3alllUThl KYpCOBOTO TIPO-
exta (paboThI).

a) H.]IaHI/IpyeMble pe3yJbTarbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTrecranum:

CrpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeacTBa
KOMIIETEHIIUH

[TK-1 cnocoOHOCTBIO CTPOUTH TIpOCTEiiire (U3NIECKue U MaTeMaTHYECKUEe MO TPUOOPOB, CXEM, YCTPOICTB U YCTAHOBOK AJIEKTPOHUKHU M HaHO-
AJIEKTPOHHUKHU PA3IUYHOr0 (PYHKIIMOHAIBHOTO HAa3HAYCHUS, a TAKKE MCIIOJIb30BaTh CTAaHAAPTHBIE IPOrPAMMHBIEC CPEACTBA X KOMIIBIOTEPHOTO MOjIe-
JUPOBaHUS

3HaThb. — OCHOBHBIE THITBI 0a30BBIX JIOTHYECKHUX CXEM, BOHpOCLI JJIg TIOATOTOBKH K 3K3aMCHY.
— MaTCpualibl JJICMCHTOB U TCXHOJIOI'MH UX U3I'OTOBJICHUA,

— METOJBI pacyeTa IapaMeTPOB DIIEKTPOHHEBIX CXEM U PEKMMOB 42. Teopemb! OyreBoi anreOpsr.

HX PaGOTHL; 43. Knaccuduxkarus no TUIY TPUHIIMITAAIBLHONU CXeMbI 6230BOTO
— TOTIOJIOTHIO HJIEMEHTOB YJICKTPOHHON TEXHUKH Ha KPHCTAILIC JIOTHECKOTO 3JICMCHTA B CCPUH.
MHKPOCXeM 44. Knaccudukarus 3IeMEHTOB 110 Ha3HAYEHUIO.

45. JIBonvHast cucTemMa CYMCICHUS.

46. CocTaBUTh NPUHIUIHAIBHYIO CXEMY JJOTHYECKOT0 YCTPOii-
CTBa B COOTBETCTBHUU C TaOJIUIICH HCTUHHOCTH.

47. Tomonorust MHOTOAMHUTTEPHBIX TPAH3UCTOPOB B MHTETPAIb-
HBIX MHUKPOCXEMaX.

48. OcHOBBI anreOphI JOTUKH, OCHOBHBIC OTIEPAIlUU, AKCHOMBI,
TEOPEMBI.

49. OcHOBHBIE XapaKTEPUCTUKH U TTAPAMETPhI JIOTHUECKUX dIIe-
MEHTOB.

50. OcHOBHBIE Tanbl U3TOTOBIEHUS MOTYITPOBOAHHUKOBBIX
UMC.




CTpyKTypHBIii
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yiabTaThl O0yYeHHs

OrneHOYHBIC CPEICTBA

ol.

52.

53.

54,

bunosnspHble TPaH3UCTOPBI HHTEIPAIBHBIX MUKPOCXEM.
CrpykTypa 1 ciocoObl U30JIAIUH (JOCTOMHCTBA U HEJJOCTAT-
KH).

[losieBblE TPAaH3UCTOPHI € YIPABISAIOLUIUM p-N-IIEPEXOI0M B
NMC. Ctpykrypa, CBOMCTBa U 00JIaCTh IPUMEHEHHS.
[TosnynpoBOIHUKOBBIE U MJIEHOYHBIE PE3UCTOPBI. CTPYKTYpa,
TOIIOJIOT S, CBOICTBA.

[lnenounsie 1 M/III-koHAEHCATOPBI — CTPYKTYpPA, TOMOJIO-
I'sl, CBOMCTBA. TOMONOrUs MIICHOYHBIX MHYKTUBHBIX 3Jle-
MEHTOB.

YMmers:

— AHAJIU3UPOBATH IMPOXOKACHUEC CUTHAJIOB YCPE3 MUKPOIJICK-
TPOHHBIC CXCMBbI;

— IIOJIB30BAaTbCA cnpaBquoﬁ HHTepaTypOfI AJI1 aHaJIM3a 1 pac-
4YcTa MUKPOJJICKTPOHHBIX CXCM;

— HCII0JIb30BAaTb METOAbI aHAJIM3a XapPaKTCPUCTUK MHUKPOIJICK-
TPOHHBIX CXEM;

— NPUMCHSTH ITOJTYYCHHBIC 3HAHUS B HpO(i)CCCHOHaHBHOﬁ ACA-
TCJIIBHOCTH,; UCITI0JIb30BAaTh UX HA MCKIUCHUITIIMHAPHOM YPOBHC

BOHpOCLI IJId IIOATOTOBKH K 3K3aMCHY.

1.

w

7.
8.
9.
10.

[lepenaTouHas XxapakTepuCTHKa HHBEPTUPYIOLIETO U HENH-
BEPTUPYIOLIETO JIOTUYECKOTO 3JIEMEHTA, OLIEHKA IIOMEXO0-
YCTOMYUBOCTH.

OreHnka OBICTPOICHCTBUS TIOTUUECKHX deMeHTOB. KosbIle-
BOW F€HEepaTop.

Cxema u npuHnun aeictsus snementa 21M-HE cepun TTJI.
Beixognas xapakrepuctuka aeMeHToB TTJI. Ouenka Harpy-
304HOM CITOCOOHOCTH.

Cxema u npuHimn aeiicteus uasepropa cepun KMOIL. Ile-
penaTrovHas XapaKTepUCTHKA.

[TocTpouTth BpeMeHHBIE AUarpamMmsl AJIs JJOTHUECKOT0 JIe-
MEHTAa.

BbixogHas xapakTepucTHKa.

Harpy3ounast criocoOHOCTS.

Ko duunent oobeanHeHus 10 BXOTY.

[ToTpebnsiemMast MOIITHOCT.




CTpyKTypHBIii
JJIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHs OueHouHble cpeacTBa
KOMITETCHIIUHI

11. KoaddunmeHT pa3BeTBICHHS 110 BBIXOY.

12. YcnoBHble 0003HAUYEHUS] UHTETPATBHBIX MUKPOCXEM.

13. YcnoBHoe rpadguueckoe obo3nauenue nuppossix UMC. Y-
JIOBHbIE 0003HAUEHUSI UHTETPAJIbHBIX MUKPOCXEM OTEUECT-
BEHHOI'O IIPOM3BOJICTBA

14. bazossiit anement TTJI. Cxema npocToro kitoua. [IpuHimun
paboTHI.

15. bazosbiit anement TTJI. Xapakrepuctuku. JlocTonHCTBA U
HE/IOCTATKH.

16. bazossrit snement TTJILL. Xapakrepuctuku. JlocTOMHCTBA U
HE/IOCTATKH.

17. Dnement TTJI ¢ OTKPBITHIM KOJJIEKTOPOM.

18. Onement TTJI ¢ TpeMs: BBIXOJIHBIMU COCTOSHUSIMH.

19. bazossrit anementT MOII ¢ nud dhepeHmantbHbIM COTPOTHB-
nenueM. Cxema npoctoro kimoua. [Ipunuun pabotsl. Xapak-
TEPUCTUKU

20. bazogsrit anemenT KMOII. Cxema nmpoctoro kmoya. [Tpun-
Ui paboThl. XapaKTEPUCTUKH.

Bnaners: — HaBbIKaMH IpauyecKoro n300paxeHus 4yepTexeil MUKpo- Bomnpock! 1t TOIrOTOBKH K SK3aMEHY.
AIIEKTPOHHBIX CXEM;

— METOJIaMH MaTeMaTUYEeCKOI0 aHaIM3a U pacyeTa MUKpPOIJIeK-
TPOHHBIX CXEM;

— uHpopmarmeit 00 00acTsIX TPUMEHEHUS U TEPCTIEKTUBAX
Pa3BUTHS TTOTYITPOBOTHUKOBBIX MPHOOPOB X MHUKPOIIIEKTPOH-
HBIX YCTPOMCTB Ha UX OCHOBE;

— TEPMHHAMHU, OTIPEICTICHUSMHU U MTPO(HECCHOHATEHBIM SI3bIKOM
CHeHUaTbHOCTH

1. AmnanoroBble U AUCKPETHBIE JIEKTPOHHBIE YCTpoiicTBa. [loc-
TOMHCTBA, HEJJOCTATKH.

2. DneMeHTHl U KOMIIOHEHTHI IU(PPOBBIX YCTPOHUCTB — OIpee-
JICHHUS.

3. Kraccudukanus no cnocody KonupoBaHHs TBOMYHBIX CUT-
HaJIOB B JIEMEHTaX LU(PPOBBIX YCTPOUCTB.

4. Kiaccuduxanus 31eMEHTOB 110 BUY peaIu3yeMoii Joruye-
ckoil pynkuun. Haumenosanue snementoB u ux YI'O.




CTpyKTypHBIii
JJIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHs OueHouHble cpeacTBa
KOMITETCHIIUHI

5. ®yHkuuu anreOpsl Joruku. [10IHOCTBIO OIpeieNeHHbIE U
4acTU4HO onpezaeneHnbie GyHkun. CriocoObl u GopMbl
onucanus QyHKIUH.

6. IlpuHIMO TBOWCTBEHHOCTH. ba3uCHBIE TIOTHYECKUE STIEMEH-
ThI U 3JIEMEHTHI, peajin3ytolye 0a30Bble JIOTnYeckue (QyHK-
LUY.

7. Jlornueckue 3neMmeHThl «M-HE», «1JIM-HE», KMOII.
[Mpunnun paboTsl. JIoCTOMHCTBA U HETOCTATKH 110 CpaBHE-
HHUIO ¢ 3nemenTamu cepun TTJLL

8. CpaBHUTENbHAA XapaKTEpUCTHKA neMeHTOB cepuil TTJI,
TTJIIO u KMOIL

0) Ilopsinok nmpoBeneHUst MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJIH M KPUTEPHH OLICHUBAHMSA:

ITpomerxyTouHas aTTecTanus Mo AUCLHUILIMHE BKIIIOYAET TEOPETUUECKUE BOIIPOCHI, MIO3BOJIAIONINE OLICHUTh YPOBEHb YCBOEHUS 00Y4aIOUIMMHUCS
3HAHUHU, ¥ IPAKTUYECKUE 3aJaHUSI, BBIBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUHN U BJIaJIEHUH, TPOBOIUTCS B JOpME IK3aMEHA U 3alUThl Kypco-
BOI'O IIPOEKTA.

Meroanueckue ykazaHus Ui TOATOTOBKU K DK3aMEHY: JUIS IOATOTOBKHU K 9K3aMEHY CTYJIEHT JOJDKEH OCBOMTh BCE U3Y4aeMble TEMBI, B TOM
YucJIe U OTBEACHHBIE AJISi CAMOCTOSITEIbHOIO U3yYEHH S, BBIITOJIHUTD U 3alIUTUTh BCE MPAKTUYECKUE PAOOTHI.

Kpurepun ornieHKr 0CBOEHUS TUCITUTIIUHBI (9K3aMEH):
— Ha OIEHKY «OTJIMYHO» — 00YJaIOIIUNCS MTOKA3hIBAET BBICOKUN YPOBEHH CPOPMUPOBAHHOCTH KOMITETEHITUH, T.€ CTYJAEHT JO0JKEH MOKa3aTh
BBICOKHW YPOBEHb 3HAHWW HE TOJHKO HA YPOBHE BOCHPOM3BEICHUS U OOBICHEHUS MHPOPMAIUHA, HO U WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS 3a-
714, HaX0XKJICHUsI YHUKAJIBHBIX OTBETOB K TIPOOJIEMaM, OIEHKH M BEIHECEHUSI KPUTHUCCKUX CYXKICHUH;

— Ha OLIEHKY «XOPOIIo» — 00y4aroIIUiics TOKa3bIBaET CPEIHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHLIUH, T.€ CTYJEHT JAOKEH MOKa3aTh
3HaHUS HE TOJIBKO Ha YPOBHE BOCHPOM3BEACHHUS U 00BSICHEHUS MH(OPMAIMK, HO U MHTEJIEKTyalbHbIE HAaBBIKM pelIeHus MpoOieM M 3ajaad, Ha-
XO0XKJIEHHUS] YHUKAJIbHBIX OTBETOB K MpolieMam;




— Ha OIICHKY «yJ0BJIETBOPHUTEJbHO» — O0yUYaIOUIUIICs MOKAa3bIBAET MOPOrOBBIA YpOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUM, T.€ CTYJICHT
JIOJKEH M0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS MH(OPMALIUY, UHTEJUIEKTYyaIbHbIe HABBIKM PEIICHUS IPOCTHIX 3a/1a4;

— Ha OLCHKY «HEYAOBJIECTBOPUTECJIbHO» — PC3YyJIbTAT 06yqu1/151 HC NOCTUTHYT, CTYACHT HC MOKCT IMOKAa3aTh 3HAHWA HAa YPOBHC BOCIIPOU3BC-
JACHUA 1 00BsICHEHNS I/IH(bOpMaI_[I/II/I, HC MOXCT IMOKAa3aTh HHTCIVICKTYAJIbHBIC HABBIKHW PCIICHUS IIPOCTHIX 3a4a4.

[Toka3zaTenu ¥ KpUTEpUU OLIEHUBAHMS BBINOJIHEHHS KypCOBOM pabOThI:
— Ha OLIEHKY «OTJMYHO» — O0y4aloLUIiicsl MOKa3bIBAET BBICOKUM ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYJEHT JIOJKEH MOKa-
3aTh BBICOKUI YpOBEHb 3HAHUIN HE TOJBKO HA YPOBHE BOCIPOU3BEACHUS U 00BACHEHUS UH(OPMAIMM, HO U UHTEJJIEKTyalbHbIE HABBIKU PELICHUS
3aJja4, HAXOX/IEHUS! YHUKAJIBHBIX OTBETOB K Ipo0IeMaM, OLIEHKH U BBIHECEHUSI KPUTUYECKUX CY)KICHMIA;

— Ha OLCHKY «X0po1I0o» — o6yqa}0m1/1171051 IIOKa3bIBaCcT Cpe,I[HI/Iﬁ YPOBCHb C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ, T.C. CTYACHT OOJI’KCH IIOKAa34aThb
3HAaHUA HC TOJIBKO Ha YPOBHC BOCIIPOM3BCACHUA U 00BACHEHHS I/IH(i)OpMaIII/II/I, HO U UHTCIIJICKTYAJIbHBIC HABBIKH PCIICHUSA HpO6JICM M 3aja4, Ha-
XOXKIACHUA YHUKAJIIBHBIX OTBETOB K HpO6H€MaM;

— Ha OLCHKY «YAOBJECTBOPUTCIBHO» — 06y11a}01u1/11710;1 IIOKa3bIBaACT HOpOFOBLIﬁ YPOBCHBb CCI)OpMI/IpOBaHHOCTI/I KOMH@TCHHHﬁ, T.C. CTYHCHT
HAOJIKCH IMMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BCACHUA U 00BSICHEHHS HH(bOpMaHHH, HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IIPOCTBIX 3a4a4;

— Ha OLOCHKY «HEYAOBJIECTBOPUTECJIBbHO» — PE3YJIbTAT 06y‘~I€HI/I$I HC NOCTUTHYT, CTYACHT HC MOXCT IMOKAa3aTh 3HAHWA Ha YPOBHEC BOCIIPOU3BC-
JCHUA U 00BICHEHHUS I/IH(l)OpMaHI/II/I, HE MOXKXCT MMOKa3aTb HHTCIIJICKTYAJIbHBIC HABBIKK PCIICHUS IIPOCTHIX 3aaa4.



8 YueboHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecniedeHHe TUCUMILIUHBI (MO1YJIs1)

a) OcHoBHAas JMTEpPaTypa:

1. CmuphoB, 0. A. OCHOBBI MHUKPO3JIEKTPOHUKUA U MHUKPOIPOLECCOPHON TEXHUKH :
yuebnoe nmocobwue / 0. A. Cmupnos, C. B. Cokonos, E. B. TutoB. — 2-¢ u3., ucrnp. — CaHKT-
[TerepOypr : Jlanb, 2013. — 496 c. — ISBN 978-5-8114-1379-9. — Tekcr : anekTpoHHbI# //
Jlanb : snekTpoHHO-OMOmmoreynas cucrema. — URL: https://e.lanbook.com/book/12948 (nara
obpaenus: 26.03.2020). — Pexwum jgoctyna: Ui aBTOPU3. MOJIb30BATEICH.

2. Urnaros, A. H. MukpocxeMOTEeXHHUKA U HAHOAJIEKTPOHHKA : yueOHoe mocooue / A. H.
UrnatoB. — Cankr-IlerepOypr : Jlans, 2011. — 528 c¢. — ISBN 978-5-8114-1161-0. —
Texcr: oanektponnbld / Jlaub : dNeKTpoHHO-OMOMMoTe4yHass cucrema. —  URL:
https://e.lanbook.com/book/2035 (mata obparuenus: 12.11.2020). — Pexwum mocrtyma: i aB-
TOPU3. MOJIb30BATENCH.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Epumos, U. E. OcuoBsl mukposnektponuku : yueouuk / U. E. Edumos, U. 5. Ko-
3bIpb. — 3-¢ u3a. — CankTt-IletepOypr : Jlanp, 2008. — 384 c. — ISBN 978-5-8114-0866-5.
— Teker : onexTponHbiii // Jlanp  »1eKTpoHHO-OMOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/709 (marta obpamenus: 20.04.2020). — Pexum noctymna: 1isi aBTO-
pH3. MOJIb30BATEIEH.

2. MukpocxemoTexHuka : yuyeOHoe nocodue / B. H. Mypaiues, C. A. Jlerotun, M. H.
OpioBa, A. JI. MenpaukoB. — Mocksa : MUCHUC, 2011. — 220 c. — ISBN 978-5-87623-334-
9.— Tekcr: onekTpoHHbI / Jlanb : 2JEKTpOHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/116638 (mata obpamtenus: 12.11.2020). — Pesxkum goctyma: uis
ABTOPH3. MOJIb30BATEIICH.

B) MeToanueckue ykazaHus:

1. Opurnios, K. O. OcHOBBI MHGOPMAITMOHHON AIIEKTPOHUKN. KOMOWHAIIMOHHEIC JIOTH-
yeckue yctpoictsa [Tekcr]: yue6. mocodue / K.O. Oqunios, T.P. XpamiiuH. - MarHuTOropek:
U31-BO Marauroropck. roc. Text. yu-ta uM. [.11. Hocona, 2016. — 51 c.

2. Omunnos, K. D. KombunanuonHbie gorudeckue cxemsl [Tekcet]: yue6. mocodue / K.D.
Omunnos. - Marauroropck: 'OY BITO «MI'TVY», 2005. — 56 c.

r) [Iporpammuoe obecnieyenne u MHTEpHET-pecypchI:

1. l'ocynapcTBeHHas myOau4Hasi HaydHO-TeXHUUYecKas Oubnuoreka Poccun [DnexTpoH-
HBII pecypc] / — Pexxum moctyna: http://www.gpntb.ru , ceo6oanbrit.— 3ari. ¢ akpana. S3. pyc.

2. Poccuiickas HanmoHanbpHast Oubnroreka. [ InekTpoHHbIN pecype] / — Pexxum pocrymna:
http://www.nlr.ru . 5I3. pyc.

3. Dnekrponnas oudauoreka http://e.lanbook.com/

4. XypHan paaMoOdIEKTPOHUKH - IEKTPOHHBIN XKypHas [DieKTpoHHbIN pecype], ISSN
1684-1719 Pexxum mocryma: http://jre.cplire.ru/jre/radioeng.html
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IIporpammHoOe obecnieyeHue

HanmenoBanne o
10 Ne norosopa Cpox neicTBUs JULEH3UN

MS Windows 7
Professional(nna  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mna |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007y, 135 o1 17.09.2007 Geccpouro
Professional
7Zip CBOOOJIHO  pAacIpOCTpaHse- 0OCCCPOYHO
FAR Manager CBOOOIHO pacIpoCTpaHse- OECCPOUHO
MathCAD v.15
Education Univer-[/1-1662-13 ot 22.11.2013 6eccpouHo
sity Edition
MS Windows 10
Professional (mnsa [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 ot 17.09.2007 OeccpovyHO
Professional
MS Windows XP
Professional (must  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
Bpayzep Mozilla |cBo6ogHO acpoCTpaHse-
Firefox. woello Geceporko

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaAaBOYHBIC CUCTEMBI

Hassauue kypca CchlIKa

OnekTpoHHas 06a3a NepuoINYeCcKUuX U31aHui

East View Information Services, OO0 «MBHUC» https://dlib.eastview.com/

HaumonaneHas nHOpMaIioHHO-

aHaAIMTHYEeCKas cucTemMa — Poccuiickmii MHIEKC https:/elibrary.ru/project_risc.asp

[Touckosas cuctema Axagemus Google (Google

Scholar) https://scholar.google.ru/

WNndpopmannonnas cucrema - Equnoe okHO J0c-

http://window.edu.ru/
Tyla K ”HPOPMALMOHHBIM pecypcam

denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE

yupexaenue «PenepanbHblii HHCTUTYT NIPO- hitp://www1.fips.ru/

Poccuiickas ['ocynapcrBennas 6ubiamnorexa. Ka-
TajIoru

https://www.rsl.ru/ru/4readers/catalogues

DnekTpoHHbIe pecypchl onbanoreku MI'TY um.

' 1. Hocopa http://magtu.ru:8085/marcweb?2/Default.asp

9 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCIUIIIMHBI (MOTYJIsT)

MarepuaabHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUTUINHBI BKIIOYALT:
VY4eOHble ayTuTOpUU ISl MIPOBENIEHUS 3aHATHI JekuuoHHoro tuma. OcHaulenue: le-
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MOHCTpAIIMOHHBIC TUIAKATHI U HATYPHBIE 00pa3Ibl N3y4aeMbIX TPHOOPOB.

VYueOHbIe ayJJUTOPUH JUTS TIPOBEICHHS MPAKTUYECKUX 3aHATHI 110 TEOPETUIECKOMY Ma-
tepuany. OcHarienue: JleMOHCTpAallMOHHBIC TUIAKAaThl U HATYPHBIC 00pasllbl M3y4aeMbIX JICK-
TPOHHBIX TPUOOPOB.

VYdeOHbIe ayJUTOPUU VIS IPOBEACHUS MPAKTHUECKUX 3aHIATUH MO0 KypCOBOMY IPOCKTH-
poBanuto. OcHamenue: [lepconanbhbie kKommbloTepbl ¢ makeramu MS Office, Altera MAX
PLUS I, nokanbHOM CEThIO M JOCTYIIOM B AJICKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA.

[Tomenienust st camMocTosSITeNbHON paboThl oOyuaromumxcs. OcHamenue: [lepconab-
Hble KommbloTephl ¢ maketamu MS Office, Altera MAX PLUS I, nokanbHO# ceTbio U J1OCTY-
IIOM B 3JICKTPOHHYIO HHPOPMAaIIMOHHO-00Pa30BaTEIBHYIO CPEly YHHBEPCHTETA.

[Tomemenust ayist XpaHeHHsI U IPODUIAKTUIECKOTO 00CTYKUBaHUSI Y4eOHOTO 000py/I0-
BaHus. OcHamenue: Illkadpl 11s1 XpaHEHHS HATYpHBIX OOpa3IOB M3y4aeMbIX 3JIEKTPOHHBIX
npuOOpoB, y4eOHOT0 000PYI0BaHUS M YU€OHBIX TOCOOHH.



