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1 IIEJITA OCBOEHUA YUYEBHOM JUCIHUIIJINHBI

1.1 Heaun aAuCHUTIAHBI

LenssmMu ocBOEHMS AUCHUIIIMHBL «CXEMO- U CUCTEMOTEXHUKA 3JIEKTPOHHBIX
cpencts» HampasieHus: noarotosku 11.03.03 «KonctpyupoBanue u TE€XHOJIOTHS
AIIEKTPOHHBIX CPENCTB» SBISIETCS (OopMUpOBaHHE y OakajlaBpOB CHELUUATbHBIX
3HaHUM, YMEHUI U HaBBIKOB MO CXEMOTEXHHUKE LU(POBBIX U aHAJIIOTOBBIX Y3JIOB U
YCTPOMCTB,  MCMOJB3YEMbIX  TPU  KOHCTPYUPOBAaHUU  DJIEKTPOHHBIX U
pPaaAMO3IEKTPOHHBIX CPEJCTB.

1.2 3agaum IUCUMIIIIMHBI

[Tomy4yeHnue mo3HaBaTeNbHBIX, TEOPETUUECKUX U MPAKTUYECKUX KOMIIOHEHT
JIETAJIbHOTO XapaKkTepa B 00JIaCTU CXEMOTEXHUKH [U(PPOBBIX U aHATIOTOBBIX Y3JIOB,
UCIOJIb3YeMbIX MPU MPOCKTUPOBAHUM W ONTUMM3ALUU PATUOIICKTPOHHBIX U

AIIEKTPOHHBIX YCTPOMCTB U CUCTEM.

2 MECTO JUCIHUIIJINHBI B CTPYKTYPE OOII BO
JuciumimHa «CXeMo- U CUCTEeMOTEXHHKa JJICKTPOHHBIX cpeactBy» (b1.5.27)

OTHOCHUTCS K 0a30BOM 4acTH JAUCIHUITIINH.

3 KOMIIETEHIIUU CTYAEHTA, ®OPMUPYEMBIE B
PE3YJIbTATE OCBOEHWS YYESHOM JUCIUILIUHBI /
OXUIAEMBIE PE3YJIBTATBI ObPA3OBAHUA U
KOMIIETEHIIUH CTYJIEHTA 110 3ABEPHIEHUHN OCBOEHMUAA
MMPOT'PAMMBI YYEBHOM JUCHUATIIMHBI

3.1 YHuBepca/jbHble U npodeccuoHaTbHbIe KOMIIETEHIINU
N3yuenne pucuuinHel «CXeMO- M CHUCTEMOTEXHHKA 3JIEKTPOHHBIX
CPEICTB» HaIPaBJIEHO Ha (OPMHUPOBAHHE Yy CTYACHTOB CIEIYIOIMINX KOMIETCHIIUMI:
npogeccuonanbubix (IIK):
- CHOCOOEH MOAr0TaBIMBATh U TECTUPOBATH KOMIIOHEHTHI PAIMOAIEKTPOHHBIX

cpeacts (I1K-2.1);



- CIOCOOEH TPOBOJIUTH KOHTPOJb AJIEKTPUUYECKUX IMapaMETPOB AaKTUBHOU
YaCTH CXEMbI M TPACCUPOBKU KOMMYTAIIMOHHBIX TuiaT u3aeuii (ITK-2.3);

- crocoOeH o0ecreunBaTh HJKCIUTyaTalldi0 CPEJICTB  HM3MEPEHMM, CHUCTEM
aBTOMATHKH, aIapaTypbl CUCTEM YIPAaBJICHUS W 3aIUThl HA aTOMHBIX CTaHITUSIX
(TIK-2.6);

- CIIOCOOEH OPTaHW30BBIBATH W TMPOBOAWTH JHATHOCTUKY TEXHUYECKOTO
COCTOSIHUSA, TPOBEPKH  PabOTOCIIOCOOHOCTH  OOOpYJOBaHUS  KOHTPOJBHO-
U3MEPUTEIBHBIX MPUOOPOB M aBTOMATHKH, almapaTypbl CHCTEM YIIpaBICHHUS U

samuthl ([1K-2.7);
yHuBepcaiabHbIxX (YK):

- croco0eH ompeAessITh Kpyr 3ajad B paMKaxX IMOCTABJICHHOMN 1€ U BBIOMpATh
ONITUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXO U3 JCUCTBYIOIMUX MPAaBOBBIX HOPM,

UMEIOIIUXCs pecypcoB u orpannucHuii (YK-2).

3.2 IlepeyeHb pe3yJbTaTOB 00pa30BaHMs, POPMUPYEMbIX TUCHUIIIMHOM,
€ YKa3aHHeM YPOBHS MX OCBOCHHUA

B pesynbTaTe u3ydeHus IUCUUTIMHBI CTYJEHT JTO0KEH:

3HATh.

— T[PUHLUIIBI  padOTBl M YCTPOWCTBO  KOHTPOJBHO-U3MEPUTEIBHOTO
0o0OpyZI0BaHUs, MPUMEHSIEMOro JJsi KOHTPOJS TapaMeTpoB KOMIIOHEHTOB
paZMO3IEKTPOHHBIX  CPEACTB, TpeOOBaHUS K  XPAHEHHUIO  KOMIIOHEHTOB,
TEXHUYECKHE  TpeOOBaHUS  MPUTOJHOCTH  KOMIIOHEHTOB,  YCTaHOBJIEHHBIE
npousBoauTeNeM (MOCTaBUIMKOM), TpeOOBaHUSA 3aKoHOAaTelbcTBa Poccuiickoit
denepanuy, TEXHUYECKUX PETIaMEHTOB, CBOJIOB, MPABUJI, CTAHAAPTOB B 00JaCTH
UCTIBITAHUS, TEXHUYECKUN  aHTJIMMCKUK  A3bIK B OOJACTH  MHKpPO- U
HAHOXJIEKTPOHUKH;

— (yHKIMOHANBHBIE  XapaKTEPUCTHUKWA  M3JENHs, YCTAHOBJICHHBIE B
TEXHUYECKOM JOKYMEHTAllUH, MPABUJIA HACTPOWKU U PETYIMPOBKH KOHTPOJIBHO-

U3MEPUTEIbHBIX HHCTPYMEHTOB U TPUOOPOB JJIsi KOHTPOJIS TApaMETPOB U31EIIUH;



— Ha3HAYCHHWE, TPHWHIMIBI JCHCTBHUS, IMapaMETPhl, aJTOPUTMBI PabOTHI
U3MEpPUTETILHOTO  00OpyAoBaHMsI U OOOpPYJOBaHUS CHUCTEM  YIIpaBJICHUS,
perjlaMeHThl, JOHKHOCTHBIE MHCTPYKIIMH, MPOrPaMMBbl, HHCTPYKIIMU BBITIOJHEHUS
paboT MO JUArHOCTUKE M MPOBEPKE pPabOTOCIOCOOHOCTH CPEICTB HM3MEPEHU,
CUCTEM aBTOMATHKH, allllapaTypbl CUCTEM YIIPABJICHUS U 3aIUTHI;

— 3HaTh pErjaMeHThl M TEXHOJIOTMM TEXHUYECKOro OOCIYyXUBAaHUS W
pPEMOHTa TEXHHUYECKUX CPEACTB KOHTPOJbHO-U3MEPUTEIBHBIX MNPUOOPOB U
aBTOMATHKH, alllIapaTypbl CUCTEM YIIPABJICHUS U 3aIIUTHI;

— BHJBl PECypCcOB W OrPAaHMYEHUN Mg PEIIeHUs MPOPECCHOHAIBHBIX
3azay;

— OCHOBHBIE METO/IbI OIICHKH Pa3HbIX CIIOCOOOB pEIICHUs 3a/1ay;

— JIEUCTBYIOIIEEC 3aKOHOJATEIBCTBO U MPABOBBIE HOPMBI, PETYIUPYIOILINE
po¢eCCUOHATIBHYIO ICSITEIHHOCTD.

yMeTb:

— paboratb Ha KOHTPOJBHO-U3MEPUTEITHHOM 000pyI0BaHUU,
MPUMEHSIEMOM JIJII KOHTPOJISI TapaMeTPOB KOMIIOHEHTOB PaJHO03JICKTPOHHBIX
CpPEIICTB, BBISBIIATH OpaKk KOMIIOHEHTOB 110 BHEITHEMY BHUTY;

—  BBITIOJTHSITH METOJIUKU U3MEPEHUS MApaMETPOB aKTUBHOM YaCTH CXEMBI C
Y4E€TOM DJIEKTPUUECKUX IMapaMeTPOB KOPITyca M TPACCUPOBKU KOMMYTAIIMOHHBIX
miaT u3aenuit, popMupoBaTh 0azy MaHHBIX U3MEPEHUNM MapamMeTpoB aKTUBHOMU
YaCTH CXEMBI C YYE€TOM DJIEKTPUYECKHX IMapaMeTPOB KOpIyca W TPACCHUPOBKHU
KOMMYTAITMOHHBIX TUTAT U3/ICITUH;

— aHANIM3UPOBATh, COCTABIATH U KOPPEKTUPOBATh (PYHKIMOHAIbHBIE,
CTPYKTYpHBIC W TPUHIUIHAIBHBIC JJICKTPUUYECKUE CXEMBl HU3MEPUTEIHHOU
anmapaTtypbl, CpPEIACTB  M3MEPEHHUM, CHUCTEM  aBTOMAaTUKH,  BBIMOJHSIThH
MyCKOHAJIQJIOYHble pabOThl, M3MEPEHUS] MapaMEeTPOB MPHU PETYIUPOBKAX U
UCTIBITAHUSIX 000PYI0BaHNUS;

— BBINIOJIHATH INTATHBIE TPOLEAYPHl TEXHUUYECKOTO OOCITYXKUBAHUS W
PEMOHTa TEXHHYECKUX CPEJCTB KOHTPOJbHO-U3MEPUTEILHBIX MPUOOPOB U

aBTOMATHKH, alapaTypbl CUCTEM YIIPABJICHHUS U 3aIIUTHI;



— TMPOBOJWUTH aHAIM3 IIOCTABJICHHOW IeIM W (OPMYIHPOBATH 3aadH,
KOTOpbIE HEOOXOIMMO PEIIUTh IS €€ JTOCTHKECHHUS,;

— aHaJIM3UpPOBATh AJTILTEPHATUBHBIC BAPUAHTHI PEIICHHUM ISl JOCTHKCHUS
HaMEUYCHHBIX PE3yJIbTaTOB;

— HWCIONB30BaTh HOPMATHUBHO-TIPABOBYIO  JOKYMEHTAIMi0 B  cdepe
Ipo¢eCCHOHAIILHON JISITEIIbHOCTH.

BJIA/I€Th.

— HaBbIKaMH O(OPMIICHHS OTYETHOW JOKYMEHTAllUH O BBIMOJHIEMBIX
paborax, paboThl C 0a3aMu JaHHBIX W KJacCU(pUKATOPAaMU KOHTPOJIHHBIX
HOPMAaTHBOB,

— HaBBIKAMH CTaTUCTHYCCKOH O0OpabOTKM H3MEPEHHBIX IapaMeTpOB
AKTUBHOW YAaCTH CXEMbl C YYETOM DOJEKTPUYECKUX IMapaMeTpoOB KOpIyca W
TPaCCUPOBKU KOMMYTAITMOHHBIX TUTAT U3JICITUH;

— HaBBIKAMH METPOJIOTHUCCKOW TIOBEPKHM W TACHOPTHU3AIMH CPEJICTB
U3MEPEHUN M CHCTEM AaBTOMAaTUKH, NPOBEICHUS WCIBITAHUM W HACTPOUKHU
BBOJUMOTO B OKCIUTyaTanuio 00OPYIOBaHUS KOHTPOJbHO-U3MEPUTEIBHBIX
pruOOPOB M aBTOMATHKH, aNIapaTypbl CUCTEM YIPABICHUS U 3aIUTHI,

— HaBBIKAMHM OpPTaHW3AIMN W KOHTPOJISI TMPOBEICHUS TPO(HIAKTHISCKUX
OCMOTPOB, TEKYIIEr0 M IUIAHOBO-TIPEAYNPEIUTEILHOTO PEMOHTA CPEJCTB
U3MEpPCHUM, CHUCTEM aBTOMATHKH, ammapaTypbl CUCTEM YIPABJICHHS W 3allHTHI,
paboT 1o ycTpaHeHHo 1ehEeKTOB;

— METOAMKaMHU pa3pabOTKH IIeJIM U 3a/1a4 IPOEKTa,

— MeETOJaMH OIICHKH IOTPEOHOCTH B pecypcax, MPOIOJDKUTEIBHOCTH H
CTOMMOCTH  TIPOEKTa,  HaBBIKaMH  paboOThl ¢  HOPMATHBHO-TIPABOBOM

JIOKYMEHTAIUEH.



3.3 BocniuraresabHas padora

Hanpasienne/ Co3nanue yciaoBui, Hcnosb30BaHue BOCIUTATEIBLHOIO

1eJIn of0ecrneYnBaOIIMX MOTEHIMAJIA YYeOHbIX AUCHHUILIMH
IIpodeccnonabHbIIH MOAYJ/Ib

IIpodeccuonanbuoe | - hopmupoBanue yyBctBa | 1.Mcnonb30BaHne BOCIUTATEIBHOIO

BOCIIUTAHHME JMYHOU OTBETCTBEHHOCTH | MOTEHIMAJa JTUCIMIUIMH NPO(PEeCCHOHAIBLHOTIO

3a HAy4YHO-
TEXHOJIOTHYECKOE
passutue Poccun, 3a
pe3yabTaThl
HUCCIEIOBAHUN U UX
nocieacteus (B17)

MOTyJIs 1St pOpMUPOBaHMS YyBCTBA JIMIYHOM
OTBETCTBEHHOCTH 32 JIOCTHKEHHE JIUJIePCTBA
Poccuu B Bemymux HayYHO-TEXHUYECKHIX
CeKTopax M (pyHIaMEeHTaIbHBIX UCCIIEAOBAHMSIX,
o0ecneynBaroINX €€ SKOHOMHUUECKOE pa3BUTHE
U BHELIHIOK 0€30MacHOCTb, OCPEACTBOM
KOHTEKCTHOT'O 00y4eHHUsl, 00CyKIeHUs
COLIMAJIBHOM U MPAKTUYECKON 3HAYMMOCTH
pe3yJIbTaTOB HAYYHbBIX UCCIIEI0BAHUN U
TEXHOJIOTUYECKUX Pa3pabOoTOK.
2.Mcnonp30BaHuE BOCIIUTATENBHOTO
NOTEHIMAaJIa JUCIUIUIMH IPOoQeCcCHOHAIBLHOTO
MOyJIsL JUTsl POPMHUPOBAHUS COLUATBHON
OTBETCTBEHHOCTH YUYEHOT'O 3a PEe3yJIbTaThl
WCCIICIOBAaHHIA U MX TTOCIICACTBHUS, PA3BUTHUS
UCCIIEI0BATEIbCKUX Ka4eCTB IIOCPECTBOM
BBITNIOJIHEHUSI y4eOHO-HUCCIIE10BATEIbCKUX
3aJjaHHii, OPHEHTUPOBAHHBIX HA U3yYEHUE U
MPOBEPKY HAYYHBIX (PaKTOB, KPUTUIECKUI
aHanu3 MyOuuKanuil B mpodeccuoHaabHON
00JacTH, BOBJIEUEHUS B peabHbIE
MEXIUCIUIUTMHAPHBIE HAyYHO-
HCCJIEIOBATEIbCKHUE TPOEKTHI.

- (hopmupoBaHue Hcnonb30BaHue BOCIUTATEIBHOTO MOTEHIIHATIA

OTBETCTBEHHOCTH 32 JTVICTIATUTHH TIPO(EeCCHOHATHHOTO MOIYJIS JJIST

npogeccuOHATbHBIN (bopMHpOBaHUS Y CTYJEHTOB OTBETCTBEHHOCTH

BBIOOD, 3a cBO€ MPOGeCCHOHATHHOE PAa3BUTHE

npodeccuoHaIbHOe MIOCPEJICTBOM BBIOOpaA CTYJIEHTaMHU

pa3BUTHE U WH/IMBUIYaTBHBIX 00pa30BaTEeIbHBIX

npodeccuoHaIbHbIE TPaeKTOpUil, OpraHU3aLUU CUCTEMBI OOILIECHHS

peurenus (B18) MEX/1y BCEMH Y4aCTHUKaMH 00pa30BaTeIbHOIO
npoliecca, B TOM YHCIIe ¢ UCTIOIb30BaHUEM
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH.

- (hopmupoBaHue 1.Micnonb30BaHue BOCIUTATENILHOTO

Hay4YHOTO MOTEHITHATA TUCIUIUTAH/TIPAKTHK "' OCHOBBI

MHUPOBO33pEHUS, HaYYHBIX UccleioBaHmii", «"'YueOHas mpakTuka

KYJIBTYpBI IOMCKA
HECTaHJapTHBIX HAYyYHO-
TEeXHUYECKUX/TpaKTH4ec-
KHX PEILICHU,
KPUTHYECKOIO
OTHOLLIEHHUS K
UCCJIEIOBAaHUAM
JDKEHAY4YHOI'O TOJIKA

(Hay9HO-HMCCIIeIoBaTeIbCKas paboTa
(Tmomy4eHue MepBUYHBIX HABBIKOB HAYYHO-
HCCIIEA0BATEIIbCKON paboTh)" MIJIs:

- (hopMupOBaHMS TOHUMAHHSI OCHOBHBIX
MIPHHIIAIIOB ¥ CIIOCOOOB HAYYHOT'O MTO3HAHUS
MI/Ipa, pa3BI/ITI/I$I HCCICAOBATCIILCKUX KAYCCTB
CTYJICHTOB ITOCPEJICTBOM X BOBJICUCHHSI B
WCCJICIOBATENILCKHUE MTPOSKTHI 110 0071aCTIM




(B19)

HayYHBIX UCCJIEAOBAHUL.

2.Mcnonp3oBaHNe BOCIIUTATEILHOTO
MOTEHIIMAIa TUCIUTUINH/TIPaKTUK ""BBencHume B
creuranbHOCTh", "OCHOBBI HAYUHBIX
uccaenaoBanuii ', "YaeOHas npakTuka (Hay4HO-
UccieoBaTeNnbCKas paboTa (Imory4eHue
MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEA0BATEIIbCKOM paboTh)" MIJIs:

- (opmupoBaHUS CITOCOOHOCTH OTIEISTH
HACTOSIIINE HAYYHBIE UCCIICIOBAHUS OT
JOKEHAYYHBIX TIOCPEACTBOM MPOBEICHUS CO
CTYJICHTaMHU 3aHATHI U PETYyIApHBIX Oeces;

- popMUpOBAHUS KPUTHUECKOTO MBIIUICHHUS,
YMEHHUS pacCMaTpUBaTh pa3IuvyHbIC
UCCJIEAOBAHUS C SKCIIEPTHOM MO3ULINHI
MOCPEJICTBOM OOCYKIEHUS CO CTYJeHTaMU
COBPEMEHHBIX UCCIIEIOBAaHUM, HICTOPUUECKUX
MPEANOCHUTOK MOSBJICHHS TEX WIN MHBIX
OTKPBITHHA U TEOPHH.

- (hopmupoBanue
HABBIKOB KOMMYHHUKAIIUH,
KOMaHIHOU pabOThI U
munepcrsa (B20);

- (hopmupoBanue
CIIOCOOHOCTH U
CTpEMJICHUS CIIeIOBaTh B
npodeccun HopMam
MOBE/ICHUS,
o0ecreynBaroIIM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOH AESITENFHOCTU
Y HECITY>KeOHOTO
noseacuus (B21);

- (hopmupoBanue
TBOPYECKOTO
WH)XXCHEepHOTo/Tpodec-
CHOHAJILHOTO MBIIILJICHUS,
HABBIKOB OpPTraHU3aIuN
KOJUIEKTUBHOM
MIPOEKTHOM €SI TETbHOCTH

(B22)

1.Ucnonp30BaHne BOCIUTATEIBHOIO
MOTEHLKaNa TUCIUIUIUH TPOo(eCcCHOHATBLHOTO
MOJTYJISI JUTsl PA3BUTHSI HABBIKOB KOMMYHUKAIIHH,
KOMaHJAHON paboThI U JTUAEPCTBA, TBOPUECKOIO
WH)XCHEPHOTO MBITIICHUS, CTPEMIICHUS
CJieI0BaTh B MPOQECCHOHATBHON ASITETbHOCTH
HOpMaM IOBEICHHsI, 00ECTIeYNBAIOIINM
HPABCTBEHHBIN XapaKkTep TPYI0BOU
JEeSITETHHOCTH U HECTYKeOHOTO TOBEICHHS,
OTBETCTBEHHOCTH 3a MPUHSTHIC PEIICHUS Yepes
MOJITOTOBKY TPYIIIIOBBIX KyPCOBBIX paboT U
MPAKTUYECKHX 3aJJaHui, pelieHne Keicos,
IIPOXO0’KJICHHE MPAKTUK U oArotoBky BKP.
2.Mcnionb3oBaHre BOCTUTATENEHOTO
MOTEHIMAaJa TUCIUIUTMH TPOQeCcCCHOHATHLHOTO
MOJTYJIS JUISL:

- opmMupoBaHUS TIPOU3BOJACTBEHHOTO
KOJUIEKTHBH3MA B X0J/I€ COBMECTHOTO PEIICHUS
KaK MOJICJIbHBIX, TaK U MPAKTUICCKUX 3a/1a4, a
Tak)Ke MyTeM MOJKPEIUIeHNEe PalliOHAIbHO-
TEXHOJOTUYECKHX HABBIKOB B3aUMO/ICHCTBUS B
MPOEKTHOM JIeATETHbHOCTH SMOIIMOHATHHBIM
3¢ (HeKTOM YCIIENTHOTO B3aNMOICHCTBYS,
OIIyIIEHUEM pocTa obmel 3(pPeKTUBHOCTH TTPH
pacripeielIeHuH MPOEKTHBIX 3a/1a4 B
COOTBETCTBUU C CUIHHBIMU
KOMIIETCHTHOCTHBIMU ¥ 3MOITMOHATLHBIMU
CBOICTBaMH YJIEHOB MIPOEKTHOM IPYIIIBL.

- (hopmupoBanue
KyJIBTYPBI
UH(POPMALMOHHOM
6e3omacHocTr (B23)

Hcnonp30BaHne BOCIUTATEIBHOIO TOTEHIIMAIA
JUCLHUIUIMH TPOo(ecCHOHaTbHOTO MOAYJIS IS
(dbopMupoBaHus 60a30BbIX HABBIKOB
MH(POPMALIMOHHOM 6€30MacHOCTH Yepes
M3y4EHHE MOCIEACTBUM XaJlaTHOTO OTHOLIEHUS K
pabote ¢ MH(OPMAIIMIOHHBIMU CUCTEMAMH,



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

0a3zaMu JaHHBIX (BKIIIOYAs IEPCOHATBHBIC
JTaHHbBIE), MPHEMax U METOAax
3JIOYMBIIUIEHHUKOB, TOTEHIHAIIBHOM YPOHE
MOJIb30BATEIISIM.

YI'HC 11.00.00
«DIeKTPOHMKA,
PaaAHOTEeXHHKA H
CHCTEMBI CBSI3H»:

- popmupoBanue
HaBBIKOB KOMMYHHKAIIUU
Y KOMaH/IHOH paboThl pu
pa3paboTKe IEKTPOHHBIX
cpencts (B27);

- (hopmupoBaHue
KyJIbTYpbl 0€3011aCHOCTH
npu pabote B
ANEKTPOMOHTAXKHOU U
AIIEKTPOPATUOMOHTAKHOM
nabopatopuu (B28)

1. Ucnonp30oBaHME BOCIIUTATEIBHOTIO
NOTEHIMAaJa MPOGUIbHBIX AUCHUILTHH "OCHOBBI
KOHCTPYUPOBAHMsI JEKTPOHHBIX CPEICTB",
"CxeMo- U CUCTEMOTEXHHUKA 3JIEKTPOHHBIX
cpencts", "TexHoIOrus MPOU3BOACTBA
NIEKTPOHHBIX cpencTB”, "KoHcTpyupoBanue
MEXAaHU3MOB U HECYIIUX KOHCTPYKIMHA
paZiOdIIEKTPOHHBIX CPEICTB",
"KonctpyupoBanue ieraieii u y3jioB
PaZMOdIIEKTPOHHBIX CPEACTBY IS
dbopmupoBanus mpodhecCuoHaATHLHOM
KOMMYHHKAIIMH, a TAKXKe IPUBUTUS HABBIKOB
KOMaHJHOM paboThI 32 CUET UCTOIb30BaAHUS
METOJOB KOJUIEKTUBHBIX ()OPM 103HABATEIbHOMN
JeSTEIIbHOCTH, KOMaHHOT'O BBITIOJTHEHUS
y4eOHbIX 3a7jaHui TI0 pa3paboTKe ITEKTPOHHBIX
CPE/ICTB, KypPCOBBIX pa0OT/MPOEKTOB U 3aIUTHI
UX pE3yJIbTATOB,;

2. Vcrionb30BaHNE BOCTIMTATEIILHOTO
NOTEHIMAaja y4eOHOH NMPaKTUKU U IPOPUIEHON
JTUCHHUTITAHBI ' TeXHOIOTHSI TOBEPXHOCTHOTO
MOHTaxa" U1 (POpMUPOBAHUS KyJIbTYPBI
0e30macHOCTH MPHU PabOTE B AIEKTPOMOHTAXKHOM
U 3JIEKTPOPAAUOMOHTAKHOU J1ab0paTopuu uepes
BBITMIOJIHEHHUE CTY/IEHTaMH MPAKTUYECKUX
3aJlaHUM.




4 COAEPKAHUE U CTPYKTYPA JUCIHUIIJIMHBI

OO6m1ast TPy1I0€MKOCTh AUCIUILIMHBI COCTaBIIsIeT 6 3aUeTHBIX eauHull, 216 yacos.

OO6mas TPyAOEMKOCTh IUCIMIUIMHBI B 5 CEMeCTpe COCTaBJIsIeT 2 3auyeTHHIC
€IUHUIIBI, /2 yaca.

Bunbr yaeOHOM qesATENBPHOCTH,
BKJIIOYasl CAMOCTOSITENBHYIO Texymmii
ATtrecTanus
paboTy CTYIEHTOB 1 KOHTPOJIb Makc.
Neo S pazzena
g TPYIOEMKOCTH (B 4acax) YCIIEBaEMOCTH Oart 3a
n/n | Paspmen yueOHOU £ (Hemens,
~ ] (menens, paznen*
JTUCIMITIIMHBI = . Blg Bl B ¢dopma)
2 18§ 818 g2 8 ¢dopma)
[} = 8 é‘ < 5 ‘g
= o S (OIS
5 cemecTp
1 Paznen 1 1-4 4 4 8 T1 KP1 10
2 Paznen 2 5-8 4 4 8 T2 KP2 15
3 Paznen 3 9-12 4 4 8 T3 KP3 10
4 Paznen 4 13-18 2 10 12 T4 KP4 15
Hroro 14 22 36 50
3ager - 50
Hrtoro 3a cemectp 100




OO6miasi TPyAOEMKOCTh JUCLHMIUIMHBI B 6 ceMecTpe cocTaBisieT 4 3aueTHbIe
enuauel, 144 gaca.

Bupet yuaeOHON NesTeNbHOCTH,
BKJIIOUYasl CAMOCTOSITENBHYIO Texymmii
ATtrecTamnus
paboTy CTYIEHTOB U KOHTPOJIb Makc.
Ne =] pasnena
g TPYIOEMKOCTH (B Yacax) YCIEBaEMOCTH Oasn 3a
/1 | Pasnen yye6HOl 2 (wenens,
g g (Hemens, pazner*®
JIMCLUTIIMHEI = . Al A5 E opma)
g 8 218 212 & ¢dopma)
(o} = '8 é 'S 5 b
=S a &l =
6 cemectp
1 Pasnen 1 1-4 6 2 8 8 JIP1 T5 10
2 Paznmen 2 5-8 6 2 8 8 JIP2 KP5 15
3 Pazpmen 3 9-12 6 2 8 8 JIP3 T6 10
4 Paznen 4 13-18 10 2 12 12 JIP4 KypcP 15
Hroro 28 8 36 36 50
DK3aMeH 36 50
HUroro 3a cemectp 100
4.1 Coaep:kanme JIeKIMH
5 cemecTp
Pa3znen 1. BBeieHHe M OCHOBHBbIE NIOHSITHSI
1.1 BBenenne. DieMEeHTH MAaTEMAaTHIECKUX OCHOB ITU(POBBIX YCTPONCTB.
1.2 lenb, 3amaud W  coJepKaHWEe  AUCHUIUIMHBI  «Cxemo- H

CUCTEMOTEXHUKA DJIEKTPOHHBIX YCTpOMCTB». (OCHOBHBIE TEPMHUHBI U

onpeneneHust. VICTOUHHUKHY 151 CAaMOCTOSITETbHOM PaOOTHI.

1.3 [IpencraBnenue uncen. [Ipsimoit, 0OpaTHBIN U TOTIOTHUTEIBHBIN KOJIbI
qHCcell.
1.4 Anrebpa noruku. CoObITUS, TpPENCTaBIECHUE COOBITUI OWMHAPHBIMU

COCTOAHUSAMMU.




1.5 [ToHsITHS O JIOTMYECKUX KOHCTAHTAX, IEpEMEHHBIX. ba3oBble PyHKIMU
anreOpsl Joruky, [locTynaTsl U 3aKOHBI anredpsl JOrMKU. MeToasl onucaHus U
YOPOUIEHUS JIOTHYECKUX PYHKIUH.

1.6 HuarpamMmmbl 1 koxasl. [lpencraBieHME KOHCTaHT M NEPEMEHHBIX
AIIEKTPUYECKUMHU LIU(PPOBBIMU CUTHATIAMH.

1.7 KiroueBble Kackaapl Ha OWIOISPHBIX TpaH3ucTopax. CxeMbl u
npuHLUIBEL AeicTBus. KitodeBple Kackaapl Ha OHUMOJSPHBIX TPAH3UCTOPAX C
quonamu HIoTTkm.

1.8 MeTtonuku pacueToB. [IpernmyiecTBa CMONb30BaHUS UX B KIIFOUEBBIX
kackanax KirroueBsie kackanel Ha MOII-Tpan3ucropax.

1.9 CxeMbl ¥ IPUHLHUIIBI IEUCTBUS. METOUKH pacyeTOB.

Pasnea 2. Kinaccudukanusga v OCHOBHBLIE TPEOOBAHUSA K JJOTHYECKHM

3JeMeHTaM
2.1 Knaccudukanus u ocHOBHbIE TPeOOBaHUS K JOTUYECKUM AIIEMEHTAM:
COBMECTUMOCTh BXOJIHBIX W BBIXOJIHBIX CHUTHAJIOB, Harpy304Has CIIOCOOHOCTb,
CBOMCTBa KBAHTOBAHUS CHTHAJIa, IOMEXOYCTOMYUBOCTh. XapaKTEPUCTUKU
JIOTUYECKUX DJJIEMEHTOB;, TNEepeAaTOuYHasl W TMepexoAHass XapaKTepHUCTHUKH,
CTaTUYECKHE, JMHAMUYECKHME W HWHTETpajbHbIE NapaMETpPhbl JIOTUYECKHUX
AJIIEMEHTOB.

2.2 Krnaccuduxkarus u ocCHOBHBIC 001acTH TPUMEHEHUS pa3nuaHbix bJID.
BJID Ttpanzucropuo-TpansuctopHoit soruku (TTJI u TTJII); coctaB 6a30BbIX
AJIEMEHTOB, CXEMOTEXHUKA, MPUHIMIBLI PadOThl, CHOCOOBI MOBBIIICHUS
OBICTPOICHCTBUSI, PA3HOBUIHOCTH U OCHOBHBIE MapameTpbl. BJID smurrepHo-
ces3anHor Jsioruku (DCJI): coctaB 0a30BBIX JJIEMEHTOB, CXEMOTEXHHKA,
MPUHLHUIBI PAOOTHI, CIOCOOBI MOBBIIIEHUS OBICTPOICUCTBYUS, PA3HOBUAHOCTH U
OCHOBHBIE XapaKTEPUCTUKHU.

2.3 BJI9 na MOIl-tpan3ucropax (n-MOII, p-MOII, KMOII): coctaB
0a30BBIX AJIEMEHTOB, CXEMOTEXHUKA, MPUHIUIBI PabOThI, PAa3HOBHIHOCTH W

OCHOBHBIC XapPaKTCPUCTUKH. bJID HHTeraHBHOﬁ PIH)KCKHPIOHHOﬁ JJOTUKH



(M2JI): cxeMOTeXHHMKAa, Pa3HOBUJHOCTH, OCHOBHBIE  XapaKTEPUCTHUKH,

IPUHIUIIBL PAOOTHI ¥ IOCTPOCHUS CTPYKTYPBI.

2.4 DNEeMEHThl C OTKPBITBIM BBIXOJOM. DJEMEHThI C TPEXCTaOWJIbHBIM
BBIXOJIOM.
2.5 uHHBIE (opMUpOBaTENH, IBYHANpPABICHHbIE NMPUEMOIIEPEAATUNKY.

[lepenaua curHajioB B LU(PPOBBIX YCTPOKUCTBAX.

2.6 Cpencta aBTOMAaTH3aLUU (bYHKIIMOHATBHO-JIOTHIECKOTO
NPOCKTUPOBAHUS LUUMPPOBBIX y3JOB M  YCTPOMCTB. SI3BIKM  OMUCAHUSA
anmapartyps! (HDL).

2.7 OYHKIMOHAJIBHO MOJHBIE CUCTEMBI JJIOTHUECKUX AJ1eMEHTOB. [Toaxobl
K TIOCTPOEHUI0O KOMOWHAUMOHHBIX YycTpoiicTB CuHHTE3 KOMOWHAIIMOHHBIX
YCTPOMCTB B 3a/laHHOM 0a3uce JOrMYECKUX 3JIEMEHTOB.

2.8 OcoOEHHOCTH TOCTPOCHUS JIOTMUECKUX YCTPONCTB Ha peajbHOU
AJIEMEHTHOM 0a3e (MCTIOJIb30BAHUE PJIEMEHTOB C 3aJJaHHBIM YHCIIOM BXOJIOB).
2.9 OyHKIIMOHAIbHOE HAa3HAYCHHWE, BHEIIHWN WHTEpQEic, BHYTPECHHSS
CTPYKTypa, = OCOOCHHOCTM  TEXHMYECKOW  peanu3aluu, paKTUYECKUe
PEKOMEHJIAllMU 10 MPUMEHEHMIO: IHU(GPATOPOB, MPUOPUTETHBIX JTBOMYHBIX
mu¢paTopos, nemudppaTopos, MYJIbTHUILIIEKCOPBI-CEJIEKTOPOB,
JEMYJIbTUILIIEKCOPBI-CEJIEKTOPOB, U (POBBIX KOMITIapaTopoB,
npeoOpazoBareneil  KOJOB, MHOTOPa3psSIHBIX CyMMaTropoB, MaTPUYHBIX
YMHOKUTEIEH, CXeM KOHTpPOJI, HDL-makpodyHkmu TUIIOBBIX
KOMOUHAITMOHHBIX Y3JIOB.

2.10 OnemenTtsl Teopuu IMpoBeix aBTomMartoB (LIA)- mMomenun u ux
peanuzanua. O0o01eHHbIE CTPYKTYpHBIe cxeMbl L|A. Haznauenue tpurrepos,
UX KJacCU(pUKaLUsI U METOABl ONMUCAHUSA. THUIIBI TPUTTEPOB: OJHOCTYIIEHYATHIE
TpUrTepbl (ACMHXPOHHBIN W CUHXpOHHBIM RS-Tpurrep,.  D-tpurrep, T-
TpUITEp), AByXcTyneHnyaTsie Tpurrepsl (RS-tpurrep, JK-tpurrep), Tpurrepsi c
nuHaMuyeckuMu Bxojamu (RS-tpurrep, JK-Tpurrep) HazHaueHue U MPUHLAIIBL

noctpoeHus. Tpurrepbl ¢ KOMOMHUPOBAHHBIMHU BXOJIaM.



Paszaena 3. [1oaynpoBOAHMKOBBIC 3AIIOMUHAIOIIME YVCTPOMCTBA

3.1 MeTtonb! cuntesa LA, nepexo oT TabIHIIbl COCTOSTHUS K JIOTUYECKON
cxeme u oOpatHo. [lonsatue o coctossHusx nudpoBoro asromarta (L[A),
onpeneneHne oobeMa mamsata [A.

3.2 CueTurkM - Ha3HAauYeHUE, KiIacCUUKAIMs, CIOCOOBI IepeHoca
CUTHAaJa, OCHOBHBIE THIIBI (IBOMYHBIE, JIBOMYHO-KOJMPOBAHHEIE,
peBepcuBHbIE). ACUHXpOHHBIM cueTuuk Ha JK-tpurrepax. CHHXpPOHHBII
nocienoBaTeNnbHblil cueTynk Ha JK-Tpurrepax. CUHXpPOHHBIA IapasuiesIbHbIN
cueTyuk Ha JK-Tpurrepax.

3.3 PesepcuBHbie cueTtunkn Ha JK-tpurrepax. IIporpammupyemsbie
cuetunku Ha JK-tpurrepax. Meroauka CHHTE3a CUETUYMKA C ITPOU3BOJIbHBIM
MOJIyJIEM CUETa.

3.4 Peructpsl - Ha3zHaueHue, KiIacCU(PUKALUig, OCHOBHBIC THIIbI
(mapayuienbHbIe, MOCIIEI0OBATENIbHBIC); OPTaHU3alMs MEXPETUCTPOBBIX CBS3EH.
Peructpsl ¢ mapannenpHON 3anmuchio (MHTEpGENHCHBIE PETHCTPhl). PerucTpsol ¢
MOCJIE0BATENBHOM 3aMKCHIO.

3.5 VYHuBepcalibHblE PErUCTPhl U OCHOBBI MX cuHTe3a. CTpykTypa
apu(PMETUKO-JIOTUYECKOT0  yCcTpoicTBa. Peanmuzamnus apudmMeTuyeckux u
JIOTUYECKUX ONEPaALUi.

3.6 Pucku c60st B idpoBeix ycTpoiicTBax. CHHXpOHU3ANUS B MH(PPOBBIX
ycTpoicTBax.  Mukponporpammuoe — yopasienue. HDL-makpodyHkiuu
aBTOMATOB.

Pasznea 4. 'eHepaTopbl, ONePATHBHBIC 3AIIOMUHAIOIIAE VCTPOICTBA,

MOCTOSIHHBIE 3aNIOMHHAIOIIME YCTPOIiCTBA

4.1 Ha3HaueHue n OCHOBHBIE XAPAKTEPUCTUKHU, TPUHLIUIBI IOCTPOCHUS U
TUIIBI TE€HEPATOPOB. ABTOTEHEPATOPHI U OJHOBUOpATOphl Ha AnemeHTax TTJI
JOTUKH, aBToreHeparopsl Ha nemeHTax KMOII noruku (ycinoBus reHepaiu,

pacdeT JJIMTCIbHOCTHU U IICPHUOAA I/IMHYJIBCOB).



4.2 WuTerpanpHple TaliMepbl: 007acTb NPUMEHEHUS M CTPYKTypHas
cxema, IPUHLUIIT NENUCTBUS, OCHOBHBIE CXEMBI BKJIFOUEHUS
(aBTOKOJIEOATENBHBINA U 3aTOPMOKEHHBIN T€HEPATOPHI).

4.3 OcHoBHBIE  ompeneneHus W kinaccudukamusa.  OmnepaTUBHBIC
3anomuHaronue ycrpoiicrsa (O3Y); cTpykTypa pu 0JJHOMEPHOM U IByMEPHOM
OpraHu3alyy, CHocoObl HapaulMBaHUWA O00beMa MaMiITH Ha 3aJaHHOU
3JIEMEHTHOM Oa3e.

4.4 Tunel 31eMEHTApHBIX 3alIOMUHAIONIMX 3JIEMEHTOB Ha OUIOJSPHBIX U
NOJIEBBIX TPAH3UCTOPaX (3aIOMUHAIOLIME BJEMEHThl CTaTH4Yeckux 3Y Ha
ounonspHeix Tpanszucropax ¢ auogamu Illortku, ma DCJI-anemenrax, Ha
ctpykrypax HM2JI, ma MOII u KMOII Ttpan3ucropax, snemeHTl 3Y
JTUHAMUAYCCKOT'O THUIIA).

4.5 [TocTosnuble 3anomuHaromue ycrpoiictBa (I13Y): kmaccudukarus,
IPUHIUIBI TOCTPOEHUSI, OCHOBHBIE XapAaKTEPUCTUKH U OOJACTH NMPUMEHEHHS.
Macounblie, mnpoxuraemple u penporpammupyembie [I3VY: cxemorexHuka
0a30BBIX 3aMIOMUHAIOIIUX SYEEK, MPUHIIMIBI PAOOTHl U U3TOTOBIICHUS, METObI
IIPOrpaMMHUPOBAHUSA u penporpaMMHUpPOBAHUS. HDL-meradyukmmm
3aIIOMHUHAIOIIUX YCTPOUCTB.

4.6 Ha3znauenue, ocHOBHblE CBOMCTBa M Kiaccugukanusi. OCHOBHbIE
napametrpbl u xapakrepuctuku. I[AIl ¢ cymmmupoBanmem TokoB. LIAIl ¢
nenoykamu R-2R. AIII mapamnensHoro koaupoBanus. ALIl mopaspsmHoro
B3BemmBaHua. AIlll mnocnegoBarenbHoro cyera. AIIl ¢ aBoiiHBIM

unterpupoBanueM. O6mnactu ucnonb3zoBanus LIAIT u AL pa3nuyHbIX THIIOB.

6 cemecTp

Paznen 5. OcHOBBI MHUKPOINPOILECCOPHOM TEXHUKH

5.1 Ha3naueHnue u 0061acTb MPUMEHEHUsT TPOrPAMMUPYEMBIX JTOTHYECKUX
unterpanbubix cxem (IIJIMC). Knaccupukaums ITJIMC. Ilporpammupyemsbie

noruueckue Marpuibl (IIJIM), nporpammupyemasi matpuunas joruka (ITMJI),



0azoBpie MaTpuuHble KpucTaiibl (BMK). IIporpammupyemble BEHTHIIbHBIE
matpuiibl (FPGA).

5.2 [Ipeamer u 3agauu KM3y4yEHUsT OCHOB MUKPONPOLECCOPHOU TEXHUKH.
CBenleHHsI U3 UCTOPUHU CO3/IAHMS U Pa3BUTUS MUKPONPOLECCOPHON MHIYCTPHH.
Knaccudukanus MUKpOIIpo1IeCCOpOB.

Pasznesa 6. Mukponpomeccopbl

6.1 CnoxHple nporpamMmmupyembie joruueckue ycrpoiictea (CPLD).
CBUC tuna «cucrema Ha kpuctamie» (SOPC). IINIMC cemeiictBa Altera:
(GyHKIIMOHAIBHBIE BO3MOXKHOCTHU, APXUTEKTYpa, BCTPOCHHbIC OJIOKU MaMSITH,
jJoruyeckue U nepudepuitHple  Onoku.  MeradyHKUMH ~— THIIOBBIX
(GyHKIHOHATBHBIX OJIOKOB

6.2 CTpyKTypa MUKpPOTIIPOIIECCOpa, OCHOBHBIC (DYHKIIMU. APXUTEKTYPHBIC
0COOEHHOCTH MHUKPOIIPOIIECCOPOB PA3IMYHBIX KJIACCOB.

6.3 ApXHUTEKTYypa MHUKPONPOLIECCOPHOM CHUCTEMBbL. DYHKIIMOHAJIbHBIC

MOJIYJIH, CTPYKTYpa, TPUHITUI paOOTHI.

Pasnen 7 JjieMeHTHI OCHOB AHAJOTOBLIX YCTPONMCTB

7.1 Ycwiurenu — OCHOBHBIE XapaKTEPUCTHKH, Kiaccudukaims, cxembl KV,
KITA, AYX, KHU. Knaccudukanus ycunureneid mo BUIY CHTHAJIOB, MOJOCE
4acTtoT, mnosioce yactor, wmomHocty, KIIJ[, ycunenuro. IIpocrenmmii
YCUJIUTEIBHBIA KacKaJ — MNPUHIUI PadOoThl. XapaKTEPUCTHKU MPOCTEHITUX
YCUJIUTENBHBIX KACKAJOB MPHU PA3JIMYHBIX CXEMaxX BKJIIOUYEHUS TPAH3UCTOPOB.
CxeMbl TIUTaHUsA, YCTAHOBKH, CTA0MIM3AIMU pabodeil Touku. Pe3sucTopHsblil u
PE30HAHCHBIN  ycuiauTeabHble Kackaabl. CraOunusaruss Toka 0a3el U
HaTpsHDKeHUS 0a3bl. AMIUIMTYTHO-9acTOTHBIE Xapaktepuctuku (AUX) u dazo-
4acTOTHbIE XapakTepUCTUKH (DPUX) pe3sucTOpHOro yCHIMTENBHOTO KacKana.
@u3nyecKue MPUUYUHBI OTPAHUYEHUS TMOJOCHI YaCTOT Kackajaa. Pe3oHaHCHbIE

YCUJIUTEIbHBIN KACKAI.



7.2 OO0parupie cBs3u B ycunutensix. CTIpyKTypsl OOpaTHON  CBSI3M.
OTpunaTenbHble W TOJOXKHUTEIbHBIE OOpaTHble CBsA3W. X BiusHue Ha
XapaKTEPUCTUKU U HECTAOMIIBHOCTD yCUJIUTEIIS.

JuddepeHnnanbHbIil yCHIUTEIBHBIN Kackaa, oneparuonasie yewmmrenu (OY).
Cxembl U mpuHUUI paboThl AupPepeHIUnaNIbHOIO YCHWINTENBHOIO KacKaja.
Omnpenenenue n xapakrepuctuku OY. [peitdp nyns OY.Ilpumenenne OV kax
YCUWIHNTENEH, AKTHBHBIX (GuIbTPOB, AHAJIOrOBBIX BBIYHCIIATENEH,
reHeparopoB.O0Oumii  npuHuun npumeHeHuss OY ¢ HUCNOIb30BaHUEM
OTPULATENBHON OOpPaTHOW CBSI3H, CXEMBI U 3JEMEHTapHbIA pacyeT OTIAEIbHBIX
YCTPOWCTB.

Paznen 8 HesimHelHDBIE DJIEKTPOHHBIE VCTPOWCTBA

8.1 Henuneitnpie snexkTpoHHBIC ycTporcTtBa. OcHOBHBIE d(DdexTh. DY Ha
HEIMHEHHBIX S(QeKTax: YMHOXKHUTEIU YaCTOThl, MOIYJATOPHI, JE€TEKTOPHI
(memonynsiTOpHl), cCMecUTENH, BeIpsiMuTenu. [IpeobpazoBanne curnana B OY ¢
MOJIMHOMUHAJILHOW XapakTepuCTUKON. DdPexTs 00pa3zoBaHUsS TApMOHUK U
KOMOMHAIIMOHHBIX YacTOT, WX TMpUMEHEeHHe B DY pa3HOro Ha3HAYEHHS.
KoMOuHanmonHple 4acToThl 3-€ro MOpsiAKa Kak OCHOBHAas —IMpUYMHA
HEJTMHEHMHBIX UCKAKEHUU CUTHANOB B ycuiuTensx. [IpeoOpa3zoBanue curHana
Ha XapaKTePUCTUKE C OTCEYKOM TOKA (METO/I yTiia OTCEUKH).

8.2 Ycunurenu MOILTHOCTA M MOIYyJATOpbl. [IpuHIMIBI paboThl U MapamMeTpsl
ycunuTenen MoOIHOCTH. Pacder ycunureneld MOIIHOCTH METOAOM  yrIja
orceuku. CpaBHEHME XapaKTEPUCTHUK YCUIIMTENIEN MOIIHOCTH B Kinaccax A,B,C.
[MpuHiun  pabGoThl W BUABI AMIUIMTYJHBIX MOJYJISTOPOB — 0a30BBIi
aAMIUTUTYTHBI MOIYJSITOp, OallaHCHBIM MoAyJsTop. YacToTHbIM U (a30BbIN
MOJLYJISITOPBI.

8.3 IlepeMHOXHUTENN CHUTHAJIOB, NETEKTOPHI, cMecuTenu. Cxema W TMPUHIIUIL
JEUCTBUSA NIEPEMHOKNTENS CUTHAIOB. CHHXPOHHBINA IETEKTOP, €r0 MPUMEHEHHE
KaK aMIUIMTYIHOTO, YaCTOTHOTO, ()a30BOTO AETEKTOPOB. CMECHUTENh CUTHAJIOB
U CTPYKTypHasi cxema TeTepOJAMHHOrO MpueMHUKa. I(PPEeKT 3epKalbHOro

npuema.



8.4 Amrtoreneparopsl. OmpeneneHue W CTPYKTypHash cXeMa aBTOT€HepaTopa.
AMrutynHoe U pa3zoBoe yclioBHE caMOBO30yxkaeHus. Tpu Kiaccuueckue
cxembl LC- aBroreHepaTtopoB. YpaBHEHHE KOJeOaHUM U  yCIOBUSA
CaMOBO30YKJEHUSI Il aBTOTeHeparopa C TpaHCPOPMATOPHOU OOpaTHOU
cBs3blo. Jlmarpammel Jlamepes U METOJ] TOUEUHBIX OTOOPaKEHMM ISl aHAIHM3a
NEPEXOAHBIX MU CTAIMOHAPHBIX PEKUMOB pab0oThl Al'. MSATKuMN M KECTKUU
PEKUMBI CaMOBO30YXKICHMs. YCIOBUS U pEXHUMBI Xaoca (XaOTHYECKHX

KoJjebanuii) B Al

4.2. TemaTu4ecKuil IJIaH JJa0OPaTOPHbIX padoT
JlaGoparopnas padora Nel. M3yueHre NPUHIMIIOB MOCTPOEHUS U CXEMOTEXHHUKHU
anemenToB TTJL.
Jlabopatopnass pabGota Ne2. W3ydeHue OCHOBHBIX U 0a30BBIX JIOTMYECKHX
DJIIEMEHTOB.
Jlabopatopuass pabora Ne3. MHccrmenoBanue mapamMeTpoB U XapaKTEPHUCTHK
ycuiurens 6e3 00paTHOM CBS3H.
Jlabopatopuass pabora Ned. HccrmemoBanume mapamMeTpoB U XapaKTEPUCTHK

YCWJIMTENS ¢ 00paTHOM CBS3BIO.

4.2.1TemaTHu4YecKHii NJIaH MPAKTHYECKUX PadoOT

1. DneMEeHThl MaTeMaTHYECKUX OCHOB IIU(POBBIX YCTPONCTB.

2. Mertonuka pacyeTa KIIOYEBBIX KackanoB Ha Ounomsipueix u  MOII-
TPaH3UCTOpaXx.

3. OCHOBHBIE CXEMBI BKJIIOYEHHS W CpPABHUTEIbHBIA aHaJIU3 NapaMeTpoB

sornueckux siementoB trma TJII, DCJI, n? JI, MOI1, KMOII.

4, OCHOBHBIEC CXEMBI U aJITOPUTMBI paOOTHI KOMOMHAITMOHHBIX CXEM Ha OCHOBE
JIOTHYECKUX DJIEMEHTOB.

5. DneMEeHTHI TeOPUH MUPPOBHIX ABTOMATOB.

6. OCHOBHBIC CXEMBI, aJITOPUTMbl PAOOTBI M CPAaBHUTEIBHBIN aHAIINU3

[IapaMeTPOB TPUITEPOB HA OCHOBE PA3JIMYHBIX JOTUYECKUX DJIEMEHTAX.



7. OCHOBHBIE CXEMBI BKIIIOUEHHS, AJITOPUTMbI pabOTbl M CPABHUTEIbHBIN
aHaJau3 IapaMeTPOB IIOCIEAOBATEIBHOCTHBIX CXEM HAa OCHOBE JIOTMYECKUX

DJICMCHTOB THIIA.

8. OCHOBHBIE CXEMBbl U QITOPUTMBI (DYHKITMOHHPOBAHUS  TEHEPATOPHBIX
YCTPOWCTB.

Q. OCHOBHBIE CXE€Mbl U aITOPUTMbI (DYHKIIMOHUPOBAHUS TalMEpPOB.

10. OcHOBHBIE CXEMBI U aITOPUTMBI PabOTHI MOJyIIPOBOJHUKOBBIX

3alIOMHHAIOIINX YCTPOUCTBA.
11. OcHOBHbBIE CXEMBl M QITOPUTMbl PpabOTBl  AHAIOTO-UU(POBBIX U

u(poaHaIOrOBBIX MPeoOpa3oBaTeIIeH.

4.2.2 CamocrosiTeibHasi padoTa CTy/IeHTOB
1. N3ydenne JekuuoHHOro Marepuana 1o Tteme: «lIporpamMmmupyemsie
JIOTUYECKUE UHTETPAIBHBIE CXEMBDY.
2. N3yuenue neknuoHHOro Marepuana no Teme: «BBeaeHne B OCHOBBI
MUKPOIPOLECCOPHOU TEXHUKI.
3. [ToaroToBka k mabopaTopHoi padote mo Teme: «M3yueHue npaBuil TEXHUKH
0e3omacHocTU. M3ydeHne CTpyKTYpHOUM CXeMbI JIA0OPATOPHBIX CTEHIIOB M TIPaBUII
pabotel ¢ HuMH. V3ydueHuUE TEXHMYECKHUX ONHCAaHUW U UHCTPYKIUU MO
AKCILTyaTaliy PATuON3MEPUTENBHBIX TPUOOPOBY.
4, N3ydyeHue  JEKIIMOHHOIO  Marepuajia 1O  TEME: «[TpuHIUTIBI
(GYHKIIMOHAIBHOM OpraHU3aIlii MUKPOIPOLIECCOPay.
S. [ToarotoBka k mnabopaTopHOil paboTe MO Teme: DKCIEePUMEHTAIbHOE
TECTUPOBAHUE NTAPAMETPOB KIIFOUEBBIX KACKAIOBY.
6. [ToaroTtoBka k mnabopaTopHoil pabore Mo Teme: «IKCIEePUMEHTAIHLHOE
TECTUPOBAHHUE MAPAMETPOB M XaPAKTEPUCTUK 0A30BBIX JIOTHUECKUX JIEMEHTOBY.
7. N3yyeHne  JIEKIMOHHOIO  MaTepUaia MO TeME: «APXUTEKTYpPHBIE

O0COOEHHOCTH OpPraHU3aluy MUKPOIPOLECCOPHON CUCTEMBI.



8. [TogroroBka k naboparopHoit pabore mno Teme: «lIporpamMmmupyemblie
JIOTUYECKUE HHTETpajbHble CcXeMbl. [3yueHue sA3blKa W NIPOECKTUPOBAHUE
YCTPOMUCTBY.

Q. N3ydyeHne neKIMOHHOrO Marepuaia o TEMeE: «MHUKPOKOHTPOJIIIIEPHI:

KJIaCCI/I(i)I/IKaIII/IH, (bYHKHI/IOHaJILHaiI OopraHu3amusi.

5 OBPA30OBATEJIBHBIE TEXHOJIOI'MHU

B cooTBeTCcTBUM ¢ KOMIIETEHTHOCTHBIM ITOIX0I0OM BBIITYCKHHK BY3a JOJDKCH
HE MPOCTO 00JaaTh ONPEACICHHON CyMMOM 3HaHUM, @ yMETh MPU MOMOILIUA 3THUX
3HaHWI peniaTh KOHKPETHBIE 3a7a4u MTPOU3BOCTBRA.

VYuutsiBas Tpeboanuss OC HUAY MUOU BO mno HamnpaBlieHUIO
noarotoBku 11.03.03 «KoHcTpyrpoBaHue U TEXHOJIOTHS SJIEKTPOHHBIX CPEICTBY,
peanu3anys KOMIIETEHTHOCTHOTO TMOJXO0/a JOJDKHA MPeayCMaTpuBaTh HIMPOKOE
WCIIOJIb30BAaHUE B Y4EOHOM  TIpPOIlecCe AaKTUBHBIX W HMHTEPAKTHBHBIX (hopm
POBEICHUS 3aHATUH B COYETAHWHM C BHEAYJUTOPHON paboToOi C IENbIo
(bOpMHPOBAHUS U PA3BUTHS MPOPECCUOHAIBHBIX HABBIKOB 00YYaFOIIIHXCS.
JlekiMOHHBIE 3aHATUS TPOBOJISTCS B CHCIHAIM3UPOBAHHONW ayJAUTOPUH C
NPUMEHEHUEM MYJIBTUMEIUWHOTO MPOEKTOpa B BUAE YYEOHOW TMpe3eHTAIUU.
Y4eOHble MaTepuanbl MPEIbABISIOTCS OOyJaromMMCs ISl O3HAKOMIICHUS W
W3Y4YCHUSI, OCHOBHBIE = MOMEHTHI JICKIIMOHHBIX 3aHATUHA KOHCIEKTUPYIOTCS.
OTnenpHBIE TEMBI MpEAJAralOTCs Il CAaMOCTOSITETBHOTO HM3YUYeHHUS C
00s13aTeIBHBIM COCTABIICHUEM M KOHTPOJIEM KOHCIIEKTA.

[IpakTuueckne  3aHATHS ~ TPOBOJATCA  TaKXKEe C  MPUMEHEHHEM
MYJIBTHMEIHHHOTO MMPOCKTOPAa C Pa300POM THIIOBBIX PEIICHUH.

JlabopaTtopubie paboThl TpoBomATcs B Jsaboparopun 108 ayn. Bce
nabopaTopHble paOOThl BBITIONHSIIOTCA (PpoHTaNbHO. 3a 2-3 JHS 10 MPOBEICHUS
71a00paTOpHBIX pabOT CTyJAEHTaM BBIJACTCS MX OMUCAHHE IJIS WU3YYCHHUS, Mepel
HAaYaJioM pPa0OT TPOBOAUTCS TECTHPOBAHWE CTYACHTOB JUISi TIPOBEPKH HX

I'OTOBHOCTH K BBIIIOJTHCHHIO Ha60paT0prIX pa60T.



Texymuii KOHTPOJIb 3HAHUW CTYJEHTOB 110 OTAEIBHBIM pa3/ieilaM U B L[EJIOM

I10 AUCHUIUIMHE IIPOBOIUTCA B q)OpMC KOMIIBIOTCPHOI'O HJIN 6YM3.}KHOFO

TECTUPOBAHUA, a4 TAKIKC BBIIIOJHCHUCM CaMOCTOATCIBbHBIX pa60T 10 pCHICHUIO

3ajad.

6 OHEHOYHBIE CPEACTBA UISA TEKYHIEI'O KOHTPOJISA
YCHEBAEMOCTH, TIPOMEXKYTOYHOM ATTECTAIIAM IO UTOT'AM
OCBOEHUA ANCIUIIVIMHBI U YYHEBHO-METOAUYECKOE
OBECIIEYEHUE CAMOCTOSATEJIbBHON PABOTHI CTYJIEHTOB

IlepeyeHb  OLEHOYHBIX CPEACTB, MCHOJb3YyeMbIX /A  TeKyllei
arrecranuu
HaumenoBaHue IIpencrasienue
Kpartkas xapakrepucTuka
Kon OLIEHOYHOI0 OLIeHOYHOI0
OLICHOYHOI0 CpeacTBa
cpeacrBa cpeacrsa B onje
5 cemecTp
Cucrema CTaHIapTU3UPOBAHHBIX
3a/IaHUM, IT03BOJIAIOIIAS
o ’ Hl @DOH]T TECTOBBIX
T Tect aBTOMAaTU3HPOBATH MIPOLIEAYPY sanammit
U3MEPEHUS YPOBHS 3HAHUM U YMEHUN
oOyyJaromerocs
CpencTBo nIpoBepKU YMEHUMH Komrmiekr
KP KoHntponbHas MIPUMEHSATD MMOTYUYEHHbIE 3HAHUS IS KOHTPOJIBHBIX
pabora pelIeHns 3a/1a4 ONPEJIEIICHHOTO TUIa | 3aJaHuil 110
110 TEME WIH pa3zieny BapUaHTaM
6 cemecTp
Cucrema cTaHIapTU3UPOBAHHBIX
3a/IaHMM, TTO3BOJIAIOIIAS
! ’ Hl DOHJ TECTOBBIX
T Tect aBTOMATHU3HPOBATh NMPOLIETYPY 3a1AHHi
W3MEPEHUS YPOBHS 3HAHUN U YMEHHUN
oOyJaromnierocs
CpencTBo npoBEpKH YMEHHM Kommiekr
KP KountponbHas MIPUMEHSATD MOTYUYEHHbIE 3HAHUS JJIs KOHTPOJIBHBIX
pabota pelIeHns 3a/1a4 ONPEIeICHHOIo THMa | 3aJaHuil 1o
110 TEME WIH pa3aeny BapUaHTaM
JlaGopaTopHas
pabota Nel
Jlaboparopraz CpencTBa MpoBEpKU YMEHUH U
pabora No2 pel POBCPKIY Metoagunueckoe
JIP HaBBIKOB MPUMEHEHHS HA TPAKTUKE
JlaGopaTopHas . PYKOBOJCTBO
TEOPETUYECKUX 3HAaHUMN
pabota Ne3
Jlaboparopnas
pabota No4




KommuiekcHast mpoBepka OCBOCHHUS PykoBoacTso k
BCEro MaTepuasa Kypca KypcoBo# paboTe

KypcP Kypcosas pabota

PacuumdpoBka komMmereHUMH 4epe3 IUIAHHPYEMbIe Pe3yJabTaThbl
00y4eHuUs

CBs3p  Mexay (QOpMHUPYEMBIMH KOMIETEHIMSMU U  IUIAHUPYEMBIMHU
pe3ynbTaTamMu 00ydeHuUs MpeCcTaBiIeHa B CleIyonei Tadbauue:

I[IpoexTHpyeMBbIe pe3yJabTATHI OCBOEHHUS IMCUMILIUHBI
Kon U MHAUKATOPbI (JopMHUPOBAHUSA KOMIIETECHIUH

3uarte (3) Ywmers (Y) Baaners (B)

CpeactBa n
TEXHOJIOTUH OLEHKH

IK-2.1 31 Vi Bl 5 cemectp:

T1, T2, T3, T4,KP1,
KP2, KP3, KP4
6 cemecTtp:

JIP1, JIP2, JIP3, JIP4,
T5, T6, KPS, KypcP

IK-2.3 32 Y2 B2 5 cemecTp:

T1, T2, T3, T4,KP1,
KP2, KP3, KP4
6 cemecTp:

JIP1, JIP2, JIP3, JIP4,
T5, T6, KPS, KypcP

I1K-2.6 33 Vv3 B3 5 cemecTp:
T1, T2, T3, T4,KP1,
KP2, KP3, KP4
6 cemecTp:
JIP1, JIP2, JIP3, JIP4,
T5, T6, KP5, KypcP

IK-2.7 34 V4 B4 5 cemecTp:
T1, T2, T3, T4,KP1,
KP2, KP3, KP4
6 cemecTp:
JIP1, JIP2, JIP3, JIP4,
T5, T6, KP5, KypcP

YK-2 35, 36, 37 Y5,V6,VY7 B5, B6 5 cemectp:
T1, T2, T3, T4,KP1,
KP2, KP3, KP4
6 cemecTp:
JIP1, JIP2, JIP3, JIP4,
TS5, T6, KP5, KypcP




Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIUI

Pa3pen

Tembl 3angaTHid

Konanl
KOMIIETEeH
10707

3Hann
A,
YMeHH
au
HABBIK
u

Bunnl arrecranun

Texkymmii
KOHTPOJIb

Heae/Id

ATTecTan
s
pasaeJia —
HeaeJas

Ipomeixky
TOYHAS
arrecran
ust

5 cemecTp

Paznen 1.

1.1 Baenenue.
DNIeMEeHTHI
MaTeMaTHYeCKHX OCHOB
U(PPOBBIX YCTPOUCTB.
1.2 Lenb, 3agaum u
coJiepyKaHue
JUCHUILTUHBL «Cxemo-
U CUCTEMOTEXHHUKA
ANEKTPOHHBIX
ycTpoucTB». OCHOBHBIE
TEPMHUHBI U
oIpesieIeHusl.
HcTouynukn mis
CaMOCTOSITEIIBHON
paboTHI.

1.3  IlpeacraBnenue
yucen. [Ipsamoit,
oOpaTHbI 1
JIOTIOJTHUTEIBHBIN KOJIbI
qucell.

14  Anrebpa
noruku. CoObITHS,
Mpe/ICTaBJICHHE
COOBITHI OMHAPHBIMU
COCTOSTHUSIMHU.

15 TlousTtusa o
JIOTUYECKUX
KOHCTaHTaX,
nepeMeHHbIX. ba3oBbie
¢byHKIMK anreOpbl
noruky, [loctynater u
3aKOHBI ANITe0pbI
JIOTUKU. MeToIbI
OTMCAHUS U
YIPOIICHUS
JIOTHYECKUX (DYHKITHA.
1.6  Jlmarpammsl 1
kozpl. [IpencraBinenue
KOHCTaHT U
MIEPEMCHHBIX
ANEKTPUUECKUMU
uupoBEIMU
CUTHAJIaMH.

[K-2.1,
[1K-2.3,
[1K-2.6,
[1K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
V2, V3,
V4,5,
V6, V7,
B1, B2,
B3, B4,
B5, B6

Tl

KP1

3a4€CT




1.7 Kinrouesbie
KacKaJpl Ha
OUITONSIPHBIX
TpaH3ucTtopax. Cxembl
Y TIPUHITUTIBI IEHCTBHSL.
KiroueBbie kackaipl Ha
OUIOISPHBIX
TPaH3UCTOpax C
nuonamu lotTkn.

1.8 Metoauku
pacyeros.
IIpeumymiecrsa
WCIIOJIb30BAaHUS UX B
KJIFOUEBBIX KacKagax
KunroueBbie kackaapl Ha
MOII-Tpan3ucropax.
19 Cxewmsl n
MIPUHLUIIBI 1EUCTBUS.
MeToIMK1 pacyeToB.

Paznen 2

2.1  Knaccudukanus
1 OCHOBHBIE
TpeOoBaHUs K
JIOTHYECKUM
3JIEMEHTaM:
COBMECTUMOCTh
BXOJHBIX M BBIXOJIHBIX
CUTHAJIOB, HATPy30YHAast
CIIOCOOHOCTh, CBOMCTBA
KBAaHTOBAHUs CHUTHAJIA,
MMOMEXO0YCTONUNBOCTb.
XapakTepuCTUKU
JIOTHYECKHUX
3JIEMEHTOB;
nepenaToyHast u
Mepex o THast
XapaKTePUCTHKHU;
CTaTHYECKHUE,
JTUHAMHUYECKHE
WHTETpaTbHBIE
MapaMeTpsl JTOTHIECKIX
3JIEMEHTOB.

2.2  Knaccudukanus
1 OCHOBHBIC 00/1aCTH
MIPUMEHEHUS
paznmuunabix BJID. BJID
TPaH3UCTOPHO-
TPaH3UCTOPHOM JIOTUKHU
(TTJI u TTJILL);
cocTtaB 0a30BBIX
3JICMEHTOB,
CXEMOTEXHHKa,
IPUHIMUIBI pabOTHI,

[1K-2.1,
I1K-2.3,
[1K-2.6,
I1K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
V2,V3,
V4,5,
V6, V7,
B1, B2,
B3, B4,
BS5, B6

T2

KP2




CIIOCOOBI TTOBBIIIEHUS
OBICTpOACHCTBYS,
Pa3HOBHUIHOCTHU U
OCHOBHBIE MTapaMeTphbI.
BJID smuttepHo-
CBSI3aHHOM JIOTMKH
(BCIJI): cocTaB 6a30BbIX
3JIEMEHTOB,
CXEMOTEXHHUKA,
MIPUHIIUIIBI pa0OTHI,
CHOCOOBI MTOBBIIICHUS
OBICTPOACHCTBYS,
Pa3HOBUIHOCTHU U
OCHOBHBIE
XapaKTEPUCTHUKHU.

2.3  BJID na MOII-
Tpan3ucTtopax (n-MOII,
p-MOII, KMOII):
coctaB 0a30BBIX
3JIEMEHTOB,
CXEMOTEXHHUKA,
MIPUHIIUIIBI Pa0OTHI,
Pa3HOBUIHOCTHU U
OCHOBHBIE
xapakrepuctuku. bJID
HMHTErpAJIbHOU
WHXCKITMOHHOH JIOTUKH
(U2J1): cxeMOTexHHKa,
Pa3HOBUAHOCTH,
OCHOBHBIE
XapaKTePUCTHKH,
MIPUHIIUITBI pa0OTHI U
MOCTPOCHUS
CTPYKTYPBHI.

24  DiueMeHTHI ¢
OTKPBITHIM BBIXOJIOM.
DIIEMEHTHI C
TPEeXCTaOMIBLHBIM
BBIXOJIOM.

2.5 Illunueie
¢dbopmupoBaren,
JIBYHAIpPaBJICHHBIE
MPUEMOTIEPEIATIYUKH.
[lepenaya curnaios B
UG POBBIX
YCTpPOMCTBAX.

2.6  CpencrBa
aBTOMATHU3AINH
(GYyHKIIMOHATLHO-
JIOTUYECKOTO
MIPOCKTUPOBAHHUS
1IU(POBBIX Y3TIOB U




YCTPOMCTB. S3bIKK
OTHCAaHUs anmnapaTypsl
(HDL).
2.7

DyHKIMOHAIBH
O TIOJIHBIE CUCTEMBI
JIOTHYECKUX
aneMeHToB. [loaxoasl k
MTOCTPOSHHIO
KOMOMHAIIMOHHBIX
ycrpoiictB CuHTe3
KOMOMHAIIMOHHBIX
YCTPOMCTB B 3aIaHHOM
6a3uce JIOTHYEeCKUX
AIIEMEHTOB.
2.8  Ocobennoctu
MTOCTPOCHHUSI
JIOTUYECKUX YCTPOICTB
Ha peaJbHOU
3JIEMEHTHOI 6a3e
(uctonp30BaHUE
AJIEMEHTOB C 33/IaHHBIM
YHUCJIOM BXOJIOB).
2.9

DyHKINOHAIBH
0€ Ha3HaueHHe,
BHEUIHUI uHTEpdeEiic,
BHYTPEHHSS CTPYKTYpa,
0COOEHHOCTH
TEXHUYECKON
peanu3amm,
MIPAKTUIECKHE
PEKOMEHIANNH TI0
MIPUMEHEHHIO:
¢ paTopoBs,
MIPUOPHUTETHBIX
JTIBOMYHBIX
mmdpaTopos,
nemudpaTopos,
MYJIBTUTIIIEKCOPHI-
CEJIEKTOPOB,
JeMYIbTUILIEKCOPHI-
CEJIEKTOPOB, U(POBBIX
KOMIIapaTopoB,
npeoOpaszoBareseit
KOJIOB,
MHOTOPA3PSTHBIX
CYMMAaTOpOB,
MaTPUYHBIX
YMHOXUTEIEH, CXeM
koHTpoist, HDL-
MakKpO(QYHKIINH




TUIIOBBIX
KOMOWHAIIMOHHBIX
y3J10B.

2.10 DnemeHTHI
Teopun HU(PPOBIX
aBromatoB (L1A)-
MOJIETN U UX
peann3anus.
O060011eHHbIE
CTPYKTYPHBIE CXEMBI
IIA. Haznauenne
TPUITEPOB, UX
KJIaccu(PpuKanus u
METO/Ibl OIIUCAHUSI.
Tunel Tpurrepos:
OJITHOCTYIIEHYAaThIE
TPUITEPHI
(aCMHXPOHHBIN U
CUHXPOHHBII RS-
Tpurrep,. D-tpurrep,
T-tpurrep),
JBYXCTYTIEHYaTbIe
tpurrepsl (RS-tpurrep,
JK-tpurrep), Tpurrepst
C IMHAMUYECKUMU
Bxogamu (RS-tpurrep,
JK-tpurrep)
Ha3HAauYEHUE U
TIPUHITATIBL
noctpoeHus. Tpurrepsl
C KOMOMHUPOBAHHBIMH
BXOJIaM.

Pa3nen 3

3.1  Meroasl
cuntesa LA, nepexon
OT TaOIUIBI COCTOSTHUS
K JIOTUYECKOU CXeMe U
obpatno. [Tonsarue o
COCTOSTHUSIX ITU(POBOTO
aBTomara (L1A),
ornpezeneHnue oobema
namsity LA.

3.2  C4eryukw -
Ha3Ha4YCHUE,
KIaccupuKanus,
CrocoObI TIEpeHoca
CUTHaja, OCHOBHBIE
THUIIBI (JIBOMYHEIE,
JBOMYHO-
KOJMpPOBaHHbBIE,
pEBEpPCUBHBIE).
ACUHXPOHHBIA CUETUUK
Ha JK-tpurrepax.

[1K-2.1,
[1K-2.3,
[1K-2.6,
[K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
V2, V3,
V4,5,
V6,7,
B1, B2,
B3, B4,
BS, B6

T3

KP3




CHHXpOHHBIN
MIOCJIE0BATEIbHBIN
cyeTynk Ha JK-
TPUITEPAX.
CHHXpOHHBIN
NapalyIeNIbHbIN CYETUHUK
Ha JK-tpurrepax.

3.3  PesepcuBHbIe
cyeTynku Ha JK-
TPUITEPAX.
[Iporpammupyemsie
cyeTuynku Ha JK-
Tpurrepax. Meroauka
CHUHTE3a CUETYMKA C
IIPOU3BOJIBHBIM
MOJyJIEM CYETA.

3.4  Peructpsl -
Ha3HauYCHHUE,
KjaccupuKanus,
OCHOBHBIE THUIIBI
(mapanienbHble,
1ocje10BaTeIbHbIC);
OpraHu3arus
MEXPETrUCTPOBBIX
cBaA3el. Peructpsl ¢
[apajiIeJIbHOM 3aIMChI0
(uaTepdericHbie
peructpsl). Peructpsl ¢
IIOCJIE10BAaTEIbHOMN
3aIHUCBIO.

3.5  VYumBepcaipHBIC
PETUCTPBI U OCHOBBI UX
cunre3a. CTpykTypa
apu(pMeTHKO-
JIOTHYECKOTO
YCTPOMCTBA.
Peanuzanus
apu(pMETHYECKUX U
JIOTUYECKHUX ONEPALHi.
3.6  Pucku cbos B
1 poBBIX
YCTPOMCTBAX.
CunxpoHH3a1Ms B

U poBBIX
YCTpPOUCTBAX.
MuxkponporpaMmmHoe
ympasienue. HDL-
MakpO(QyHKIINH
aBTOMATOB.




Pa3nen 4

4.1  Hasznauenue u
OCHOBHBIE
XapaKTePUCTHKH,
MIPUHIIUIIBI TOCTPOCHUS
Y THUIIBI TCHEPATOPOB.
ABTOTEHEpaTOpHl U
OJIHOBHOpATOpHI Ha
anemenTax TTJI
JIOTUKH,
aBTOTEHEPATOPHI HA
anementax KMOII
noruku (yCcnoBHs
TeHEepaIu, pacyeT
JUTUTETHHOCTH U
MePUO/1a UMITYJIHCOB).
4.2  UurerpanbHble
TaiiMepbl: 00JaCTh
MPUMEHEHUS U
CTPYKTypHasi CXeMa,
MIPUHIINI JCHCTBUS,
OCHOBHBIC CXEMBI
BKJIFOUCHUS
(aBTOKOJIEOATETHHBIN U
3aTOPMOKEHHBIN
TE€HEPATOPHI).

4.3  OcHoBHbIE
ompeeeHus 1
KJaccudukanus.
OnepatuBHbIE
3aIlIOMUHAIOIIHE
ycrpoiictBa (O3Y);
CTpYKTypa npu
OJTHOMEPHOU U
JBYMEPHOM
OpraHu3aIHH, CIIOCOOBI
HapaiuBaHus o0bemMa
HaMSITH Ha 3aJJaHHOU
3JIEMEHTHOI1 Oa3e.

4.4 Turer
AIIEMEHTaPHBIX
3aIIOMUHAIOIIHX
AJIEMEHTOB Ha
OUIOSIPHBIX U
MOJIEBBIX TPAH3UCTOPAX
(3amoMuHaroIIMe
AJIEMEHTBI CTAaTUYECKUX
3V Ha OGUNOISAPHBIX
TPaH3UCTOpax ¢
muomamu [loTTkH, Ha
OCJI-anemenTax, Ha
cTpykrypax U2JI, na
MOIT u KMOII

I1K-2.1,
[1K-2.3,
I1K-2.6,
[K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
V2, V3,
V4,5,
V6,7,
B1, B2,
B3, B4,
B5, B6

T4

KP4




TpPaH3UCTOpaXx,
aJIeMeHTHI 3Y
JTUHAMUAYECKOTO THUIIA).
45 ITocTostHHBIE
3aIIOMUHAOIINE
ycrpoiictBa (I13VY):
KJaccupuKanus,
TIPUHIIUIIBI
MTOCTPOCHHUS, OCHOBHBIC
XapaKTePUCTUKHU U
o0jacTu MPUMEHEHHUS.
Macounksle,
MIPOYKUTAEMBIC U
penporpaMMupyemMbie
II3VY: cxemoTexHHKA
0a30BBIX
3aIIOMUHAIOIINX STYEEK,
MIPUHIIMIIBI pa0OTHI U
M3TOTOBJIEHHS, METOIbI
MIPOrpaMMHUPOBAHUS U
penporpaMMHUpPOBaHUS.
HDL-meradgynkuumn
3aIIOMUHAIOIINAX
YCTPOMCTB.

4.6 Ha3znaucnwe,
OCHOBHBIE CBOMCTBA U
KJIacCU(pUKAIIHSL.
OcHOBHBIE TTapaMeTpPhI
Y XapaKTEPUCTUKH.
HAII ¢

CyMMHUPOBAHUEM TOKOB.

IIAII ¢ nemoukamu R-
2R. ALIT
napauieabHOTO
konupoBanus. AL
MOPA3PSLAHOTO
B3BemmBanus. ALTT
MOCJIeI0BATENLHOTO
cuera. AL ¢
JIBOMHBIM
WHTETPUPOBAHUEM.
Ob6nactu
ucnosp3oBanus LHAIT u
AIIT paznuuHbIx
TUTIOB.

6 cemecTp




Pasznen 5.

5.1  Haszuauenue u
00acTh MPUMEHEHUS
MIPOTrPaMMHUPYEMBIX
JIOTUYECKHUX
WHTETPAIbHBIX CXEM
(IJINC).
Knaccudukanus
[JInC.
[Iporpammupyemsie
JIOTUYECKUE MaTPULIbI
(ILIM),
porpamMmmupyemast
MaTpuYHas JOTruKa
(ITMJI), 6azoBbIe
MaTPUYHBIC KPUCTAIUIBI
(BMK).
[Iporpammupyemsie
BEHTHWJIbHBIE MATPUIIbI
(FPGA).

5.2 [Ipeamer u
3a/1a4u U3y4YEHUsI OCHOB
MHKPOIIPOLIECCOPHOM
TexHuKHA. CBEJICHUS U3
HUCTOPHUH CO3/IaHUS U
pa3BUTHS
MHUKPOIPOLIECCOPHOMN
WHIYCTPUH.
Knaccudukanus
MHKPOIIPOIIECCOPOB.

I1K-2.1,
[1K-2.3,
I1K-2.6,
[1K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
¥2,V3,
V4,Vs5,
Yo, V7,
B1, B2,
B3, B4,
BS, B6

JIP1

TS

Pasnen 6

6.1  CnoxHble
MIPOrpaMMHUpPYEMbIE
JIOTUYECKUE
ycTpoiictBa (CPLD).
CBUC tuna «cucrema
Ha kpuctamie» (SOPC).
[IJINC cemeiicTBa
Altera:
(byHKIIMOHATTEHBIC
BO3MO>KHOCTH,
apXUTEKTYypa,
BCTPOEHHBIE OJIOKH
MaMSITH, JIOTUYECKUE U
nepudepuiiHbpie OIOKH.
Mera¢pyHkuun
THTIOBBIX
(GYHKITMOHATBHBIX
0JI0KOB

6.2 Crpykrypa
MHUKpOTIpOIIeccopa,
OCHOBHBIE (DYHKIIUH.
ApXUTEKTYpHBIE
0COOEHHOCTH

I1K-2.1,
[1K-2.3,
I1K-2.6,
[1K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
¥2,V3,
V4,Vs5,
V6, V7,
B1, B2,
B3, B4,
BS, B6

JIP2

KPS

9K3aMCH




MHKPOIIPOIIECCOPOB
Pa3IUYHBIX KIaCCOB.
6.3  ApxutekTypa
MHKPOIIPOLIECCOPHOI
CHCTEMBI.
@OyHKIMOHANBHBIE
MOJTyJTH, CTPYKTYpa,
HOPUHIMI pabOTBhI.

Pasnen 7

7.1 Yeunurenu —
OCHOBHBIE
XapaKTEPUCTUKH,
KIacCU(UKALIUSA, CXEMbI
KV, KIIA, AUX, KHU.
Knaccudukanus
YCUJIUTENEH 110 BULY
CUTHAJIOB, I10JIOCE
4acToT, MOJIOCE YacToT,
momaoctu, KIT/I,
YCHUJICHUIO.
[Ipocreiimmit
YCUJTUTENBHBINA KacKa/l
— IPUHIUT pabOTHI.
XapaKkTepruCTUKU
MIPOCTEUILNX
YCUITUTETBHBIX
KacKaJl0B IIpH
Pa3IUYHBIX CXeMax
BKJIFOUEHUS
TpaH3ucTOpPOB. CXEMBI
MUTaHUsL, YCTAHOBKH,
cTabmim3anuu padbodeit
TOYKHU. Pe3ucTOpHBIN 1
PE30HAHCHBIN
YCUJIUTEINIbHbIE
KacKaJbl.
Crabunuzanus Toka
0a3bl U HANPSKEHUS
0a3bl. AMIUTUTYHO-
YaCTOTHBIC
XapaKTEPUCTUKU
(AYX) u dazo-
YaCTOTHbIE
XapaKTEPUCTUKU
(PUX) pe3uctopHOro
YCUITUTEIHHOTO
kackaja. duznueckue
MIPUYMHBI OTPAHUYECHUS
MOJIOCHI YaCTOT
Kackama. PezoHaHCHEBIE
YCUJIUTEIIbHBIA KacKas.
7.2 OOpaTHbBIE CBS3U B
YCUJIUTEIISX.

[1K-2.1,
[1K-2.3,
[1K-2.6,
[K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
V2, V3,
V4,5,
V6,7,
B1, B2,
B3, B4,
BS, B6

JIP3

T6




CtpykTypsl 00paTHOM
cBs3u. OTpuaTeabHbIe
Y TIOJIOKUTEIIbHBIC
oOpatHble cBsi3u. Mx
BIIMSIHUE HA
XapaKTePUCTHKU U
HECTaOUJILHOCTD
YCUJIUTEIIA.
JudpdepeHunanbHbIi
YCUJIMTEINIbHBIN KacKaJl,
orepaloHHbIE
ycunutenu (OY).
CxeMbl ¥ IPUHITATT
paboThI
nuddepeHIHaTbEHOTO
YCUJIMTEIIBHOTO
kackaga. Onpenenenue
u xapakrepuctuku OVY.
Hpetid nyns
OYV.IIpumenenue OY
KaK yCHJIUTEJIEH,
aKTUBHBIX (DUIIBTPOB,
aHaJIOTOBBIX
BBIYHCIIUTENEH,
reHepatopoB.O0mmii
MIPUHIIAI TPUMEHEHUS
OY c ucnonp3oBanuemM
OTPULATEIBHOU
00paTHOI CBSI3HM, CXEMBI
U DJIEMEHTapHbIN
pacuer OTJeNbHbIX
YCTPOMCTB.

Pasnen 8

8.1 Henuneiinbie
ANEKTPOHHBIE
yctporictBa. OCHOBHBIE
s dekTrl. DY Ha
HEJIMHEHHBIX

s dexrax:
YMHOKUTEJIH 9aCTOTHI,
MOJYJISITOPBI,
JETEKTOPBI
(meMomynsITOpHI),
CMECHTEIH,
BBITIPSIMUTEJTH.
[Ipeo6pa3zoBanue
curHaina B OV ¢
MTOJIMHOMHUHAJIBHON
XapaKTEPUCTUKOM.
DddexTp 00pazoBaHms
TapMOHUK U
KOMOMHAIIMOHHBIX
9acTOT, UX IPUMEHEHHUE

[1K-2.1,
[1K-2.3,
[1K-2.6,
[K-2.7,
YK-2

31, 32,
33, 34,
35, 36.
37, V1,
V2, V3,
V4,5,
V6,7,
B1, B2,
B3, B4,
BS, B6

JIP4

KypcP




B DV pazHoro
Ha3HAYECHUS.
KoMOuHanmoHnHbie
4acTOTHI 3-ero MopsaIKa
KaK OCHOBHAasi IPUYUHA
HEJIMHENHBIX
HCKa)K€HHI CUTHAJIOB B
YCUJIUTEIISX.
[IpeobpazoBanue
CUTHaJIa Ha
XapaKTEPUCTHKE C
OTCEUKOM TOKa (MeTox
yIJIa OTCEYKH).

8.2 Ycunurenu
MOIITHOCTH U
MOAYJISITOPBI.
[IpuHUMIBI pabOTHI U
rnapameTphbl yCUIUTENen
MouHocTH. Pacuer
YCUJIMTEIIEH MOIIIHOCTH
METOJIOM YTJIa OTCEYKH.
CpaBHeHue
XapaKTEPUCTHUK
YCUJIMTEIIEH MOIITHOCTH
B Kitaccax A,B,C.
[Tpunanmn paboTs! U
BH/JIBI aMIUTUTY THBIX
MOAYJISITOPOB —
0a30BbI{ aMIUIUTY IHBII
MOJYJISITOP, OallaHCHBIHA
MOyJISATOp. YaCTOTHBIN
1 (a30BbIif
MOYJISITOPHI.

8.3 IlepemHoxuTenu
CUTHAJIOB, JETEKTOPHI,
cmecurenu. Cxema u
MPUHIAT AEHCTBUS
MEPEMHOXKUTEIS
CUTHAJIOB.
CHHXpOHHBIN
JETEKTOp, €T
MIPUMEHEHHE KaK
aMILTUTYTHOTO,
4acTOTHOTO, (ha30BOTO
JETEKTOPOB.
CwMmecuTenb CUTHAJIOB U
CTPYKTYpHasi cxema
reTepOIMHHOTO
npueMHuKa. Dddexr
3epKaJbHOTO MpUEMa.
8.4 ABTOreHEpaTOpBHI.
Onpenenenue u




CTPYKTypHasi cxema
aBTOreHepaTopa.
AMIUIATYTHOE U
dazoBoe ycioBue
camoBo30y-xaeHus. Tpu
KJIACCUYECKHE CXEMBI
LC- aBToreHeparopos.
YpaBHeHue koieOaHuit
U YCIIOBUS

camMoBO30Y KIIeHUS AJIs1
aBTOreHepaTopa ¢
TpaHchopMaTOpHOI
00paTHOI1 CBS3BIO.
Huarpammsl Jlamepes u
METO]T TOYEUHBIX
OTOOpaKeHH JIs
aHaJIM3a MePeXOIHbIX U
CTaLlMOHAPHBIX
pexxuMoB padoTsl Al
MSIrKui U )KEeCTKUU
PEXKUMBI

CaMOBO30Y KICHHUS.
VYcnoBus U peKUMBI
xaoca (Xa0THYeCKHX
kosneOanuil) B Al

1.9 llIkana oneHKH 00pa3oBaTeJIbHbIX J0CTHKEHUI

Bun Make.
Kox | ouenounoro Kpurepun bana | 6a/mi— MuH.
cpeacTBa 0aJL1
BBICTaBIIsSIETCA CTYIeHTY, eciu 90-100% TecToBbIX 5
BOIIPOCOB BBIIIOJHEHO MTPaBUJIBHO
BBICTaBIIsICTCA CTYACHTY, eciu 80-89% TecToBbIX 4
3a/1a4 BHINIOJIHEHO TPABUIILHO
T TecToBoe BBICTABIISIETCA CTYJIEHTY, ecin 60-79% TecTOBbIX 3- 5_9
3a/1aHue 3a/1a4 BHITIOJIHEHO TPABUIILHO
P OTBETE CTyAEeHTa MeHee, yeM Ha 60% BormpocoB
TECTOBOE 3aJJaHNE HE 3aUUTHIBACTCSA U Y CTYJEHTA <
oOpa3zyeTcs JoJT, KOTOPBINA JOKEH OBITh 3aKPBIT B
TE€YEHHE CEMECTPA WM HA 3a4ETHON Helene
BBICTaBIIACTCS CTYIeHTY, eciid 90-100% paboTsl 15-14
BBINOJIHEHO IPAaBUIILHO
BBICTaBIISIETCS CTYEHTY, eciiu 80-89% paboThl 13-11
BBITNIOJIHEHO IPABHJIBHO
Kypc | KypcoBas BBICTaBJISIETCS CTyACHTY, eciu 60-79% paboThl 10-9 15-9
P pabora BBINOJIHEHO IPABUJIBHO
IIPY BBINIOJIHEHUU CTYJEHTOM MeHee, yeM 60%
3a/aHus paboTa HEe 3aYUTHIBACTCS U Yy CTYICHTA <9
o0pasyeTcst JOJT, KOTOPBINA JOJKEH OBITh 3aKPHIT B
TEYEHHE CEMECTpa WJIM Ha 3a4ETHON Hejemne
KP BBICTABJIIETCS CTYJICHTY, €CJIU BCE 8 3a/1a4 pEIICHbI 10




KoHntponbHas
pabota

BEPHO

BBICTAaBJISICTCA CTYACHTY, €CJIM 7 3a/1a4dl PELICHbI
BEPHO, a OJIHA 33a]]a4a He PelIcHa WIN PEIICHNE 9
COJICPIKUT OITUOKHU

BBICTABJISICTCA CTYACHTY, €CJIM 5 3a/1a4i PELICHbI
BEPHO, a 3 3a7jauy HE PELICHbI WIN PELIEHUS 8
CoOJIeprKaT OLIMOKHU

BBICTABJISICTCS CTYJEHTY, €CJIU 3 3aJ1a4M PELIECHbI
BEPHO, U XOTs Obl OJJHA 33J]a4a U3 5 OCTaBIINUXCS 6
peuieHa ¢ He3HaYUTENbHBIMY HEI0YETAMHU

BBICTABIISIETCS CTYJICHTY, BO BCEX OCTaJIbHBIX
caydasix

<6

10-6

3ayer

BBICTABJISIETCS CTYICHTY IIPU NIPABUIIBHOM OTBETE, IIPU
OTBETE Ha BCE JOMOJIHUTEIBHBIE BOIPOCHI IO KYPCY C
HE3HAYUTEIbHBIMU HETOYHOCTAMHU, KOTOPBIE CTYIAEHT

JIOJDKEH YCTPAaHHUTh B MpoIecce Oecebl ¢ MPernoiaBaTesieM,
B paMKax KOTOPO# OH JI€MOHCTPUPYET YIIIyOJIeHHOE
IOHUMAaHUE MpeIMETa U BJIAJCHUE KIIOUYEBbIMU 3HAHUSMM,
YMEHUSMH U HaBbIKAMU, IIPELYCMOTPEHHBIMU JaHHOU
JUCITATIIIMHOM

50

BBICTABJISAETCS CTYACHTY IIPU PABUILHOM OTBETE U IIPU
OTBETE HA YaCTh JOMOJHUTEIIBHBIX BOIPOCOB MO KYpCy €
JEMOHCTpaIHii 0a30BbIX 3HAHUH, YMEHUIN 1 HaBBIKOB,
MPEYCMOTPEHHBIX TAHHON AUCUUTUIMHON

40

BBICTABJISICTCA CTYACHTY IIPU OTBETAX HA 3aYETHBIC
BOIIPOCHI, IOITYCKAETCS COJEPIKaHNE HEKOTOPBIX
HETOYHOCTEN

30

€CJIM CTYACHT HEC aaJl OTBET HAa BOIMMPOCHI W HE MOXKET
OTBCTUTH HA JOMOJHUTCIBHBIC BOIIPOCHI

<30

DK3aMeH

BBICTABJIACTCS CTYJIEHTY IIPH NIPaBUJIBHO HAIIMCAHHOM
OusieTe U Npu OTBETE Ha BCE JIONOJIHUTEIbHBIE BOIIPOCHI 110
KypCy C HE3HAUNTEIbHBIMU HETOYHOCTSIMH, KOTOPBIE
CTYACHT JI0JDKEH YCTPAHUTH B IIpoLEcce Oecebl C
IIPENoAaBaTesieM, B paMKax KOTOPOW OH JEMOHCTPHUPYET
yIiayOJleHHOEe IOHMMAaHUE NIPeIMETa U BIIaJICHUE
KJIFOUEBBIMY 3HAHUSIMH, YMEHUSIMU U HAaBBIKAMU,
IIPEAYCMOTPEHHBIMY TAHHON AUCIUIUIMHON

40-50

DK3aMeH

BBICTABIIICTCS CTYAEHTY IIPH IIPABUIIBHO
HaIMCaHHOM OMJIETE U ITPH OTBETE HA YacTh
JIOTIOJIHATEIIBHBIX BOIIPOCOB IO KypCy €
JEMOHCTpalMii 0a30BbIX 3HAHUI, YMEHUI U
HaBBIKOB, ITPENYCMOTPEHHBIX TaHHOU
JUCHUIIINHON

35-39

BBICTABIISIETCS CTYJICHTY IIPU HAITUCAHHBIX OTBETaX
Ha BOIPOCHI OmiieTa (J0MyCKaeTCsi COAepKaHue
HEKOTOPBIX HETOYHOCTEH ) U IEMOHCTPAITIH 30-34
0a30BbIX 3HAHUHW, YMEHHUI ¥ HABBIKOB 110 IAHHON
JTUCITUIIINHE

€CJIM CTYACHT HC HAIIMCaJI OTBCT XOTA ObI Ha OJJWH
H3 BOIIPOCOB Ousera U He MOYKET OTBETUThH Ha
JOITOJITHUTCIIbHBIC KOMIICTCHTHOCTHO—
OPHUCHTHUPOBAHHBIC BOIIPOCHI

<30

<30 -39




IIIkana oueHKH JT1a00pPaTOPHBIX padoT
5 6aoB — BCe pacyeThl MPOU3BEIECHBI BEPHO, TPUCYTCTBYIOT HYKHBIE
CXEMBbI U PUCYHKH, YKa3aHbl KJIIFOUEBbIE (DOPMYIIbI, MPABUIILHO C/I€JIaH BBIBOJ,

paboTa oopmiieHa aKKYpPaTHO;

4 Gama - Bce pacueThl IPOU3BEACHBI BEPHO, MPUCYTCTBYIOT HYKHbBIE CXEMBbI
U PUCYHKH, YKa3aHbl KJIFOYEeBbIe (POPMYIIbI, CIeNIaH OMKUOOYHBIN BBIBO, paboTa

odopMIiIeHa aKKypaTHO;

3 6ama — pabora odopmiieHa HEOPEIKHO, PUCYHKH U CXEMBI HE OTPAKAIOT
CYTH MPOUCXOASIINX SBICHUHN, THOO0 BOOOIIE OTCYTCTBYIOT, HO MPH ITOM BCE
pacyeTsl MPOU3BEICHBI BEPHO, YKa3aHbI KITI0UeBbIe ()OPMYJIbI, TPABUIIBLHO ClIeTIaH

BBIBOJI;

2 Gayuta — yKa3aHbl Hy>KHbIE ()OpPMYJIbl, PACU€Thl IPOU3BEACHBI BEPHO, HO
BBIBOJ U U300pakKeHUs] OTCYTCTBYIOT;

1 Gam1 — Hy>KHbIE (OPMYIIbI YKa3aHbl, HO pacyeT MPOU3BE/ICH HE
MPaBUIBHO, BHIBOJ M PUCYHKH JTUOO OTCYTCTBYIOT, TUOO HE BEPHHBI.

5 OawioB

OTIINYHO

Tema ocBoeHa MOTHOCTLIO, O€3
po0enoB, HEOOX0IUMbIE
MPAKTUYCCKHE HABBIKH PAOOTHI
c

OCBOCHHBIM MaTEPUATIOM
c(hOpMUPOBAHBI.

4 gajuia

Xopomo

Teopetnueckoe conepxanue
TE€MBbI OCBOECHO MOJIHOCTBIO,

6e3 poOenoB, HEKOTOphIE
IMPAKTUICCKHUEC HABBIKU pa6OTI)I
C OCBOEGHHBIM MaTepHaIoM
c(hopMUPOBAHBI HEJJOCTATOYHO.

3 Gata

Y 10BIETBOPUTEIILHO

Teoperuueckoe conepkanue
TEMBI OCBOCHO

YaCTUYHO, HO MTPOOEIIBI HE
HOCSAT CYIIECTBEHHOTO
Xapakrepa,

HEO0OXOTUMBIC TTPAKTHICCKHEC
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepHaJIoM B OCHOBHOM
c(hOopMUPOBAHBI.

Mewnsiie 3 0aioB

HeynosnerBopurensHo

Ouenb ciradble 3HAHUS,
HEJIOCTATOYHBIE ISt
IMOHUMAaHUS TEMbI, HMEETCS
00JIBIIIOE KOJIMYECTBO
OCHOBHBIX OIITNOOK U
HEJI0YETOB.

HroroBas oneHka MpeAcTaBisieT coO0W cymMmy OamioB, 3apabOTaHHBIX
CTYJCHTOM TIPH BBITIOJHEHUH 3aJaHU B paMKax TEKYIIEro W MPOMEKYTOUHOTO




KOHTPOJII W BBICTaBIsIETCA B COOTBETCTBMM C llojioxkeHHMEM O KpeauTHO-
MOZYJIBHOW CHCTEME B COOTBETCTBUU CO CIIEAYIOIIEH IIKAJION:

OreHka 1o 5-0aIpHOMIIKAIE Cymma 0aJuToB 32 pa3ieiibl Ouenka ECTS
5 — «omauuHo» 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 — «y0osremsopumenvHo» 65-69
60-64 E
2 — «Hey0081emeoPUMENIbHOY) Hmxe 60 F

Pacmm¢poBka ypoBHSI 3HaHUM, COOTBETCTBYIOUIETO IOJIYYEHHBIM OaiiaM,
JaeTcs B TA0JINLE YKa3aHHOW HUXKE

OneHka no 5-0aJjabHoOMI

HIKaJIe — OLIeHKA 10
ECTS

Cymma
0aJ1J1I0B 32
pa3aeJibl

TpeGoBanus K ycBOeHHIO ¢(hpOPMHUPOBAHHOCTH
KOMIIETCHI U JHCHUIIHHBI

«OMIAUYHO)

A

90 + 100

OneHka «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CIIU
OH ITyOOKO ¥ MMPOYHO YCBOMJI POTPAMMHBIN
MaTepHall, UCUEPIBIBAIOLIE, II0CIIEI0BATEIBHO, YETKO
Y JIOTUYECKU CTPOMHO €r0 U3J1araeT, yMeeT TECHO
YBS3bIBATh TEOPHIO C MPAKTUKOMN, UCIIOIb3YET B
OTBETE MaTepral MOHOTpapHUECKON JIUTEPATYPHI.

«xopouto»

D,C,B

70 + 89

Onenka «XOpOoUI0» BBICTABIACTCA CTYACHTY, €CJIU OH
TBép,Z[O 3HACT MaTcpurall, 'rpaMOTHO U IO CYHICCTBY
H3jaracTt €ro, HE 10MyCKas CymeCTBCHHBIX
HETOYHOCTEM B OTBETE Ha BOIIPOC.

«y0081€eMBOPUMETILHOY

E,D

60 + 69

OreHKa «yJOBJIETBOPUTEIBHOY BBICTABIISICTCS
CTYJIEHTY, €CJId OH UMEET 3HAHUS TOJIHKO OCHOBHOTO
MaTepHala, HO He YCBOHJI €T0 JeTaleH, TOmyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUILHBIC
(GOpMYJIMPOBKH, HAPYIIICHUS JIOTHICCKOM
MOCIIE0BATEIHLHOCTH B U3JI0KEHUH MPOTPAMMHOTO
MaTepuaa.

«Heyc)oeﬂemeopumeﬂbﬂo»

MmeHee 60

OrneHka «HEeyAO0BIETBOPUTEIBHOY» BBICTaBIISIETCS
CTYJIEHTY, KOTOPBI HE 3HAET 3HAYUTEIIBHON YaCTH
IIPOrPaMMHOI0 MaTepuaa, J10InycKaeT
cyuiecTBeHHbIe omnOKu. Kak mpasuiio, orjeHka
«HEYIOBJIETBOPUTEIIBHO» CTABUTCS CTYIEHTaM,
KOTOpBIE€ HE MOTYT MPOJOKUTH 00yueHue 6e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEN
JUCIUIINHE.




Bomnpocsl k 3auery
1.  Jlormdyeckme coObITHS W UX OWHApHOE OMHUCAHHWE. OJIEMEHTapHBIC
Jorudyeckre (GYHKIMHM B UX TIPEICTaBIICHNUE.
2. Peanuzanms snementapabix joruyeckux ¢ynkuuid Ha BIIT- u KMOII-

KJIr0o4ax. OHGHKa BXOOHBIX U BBIXOJAHBIX ITapaMCTPOB. 3a,Z[€p)KKI/I.

3. [Tonnast Ttabnuua jgormyeckux (QyHKUUMHA. OCHOBBI M MOCTYJAThl aiareOpsbl
JIOTUKH.
4, Jlornueckue osaemeHThl s cxemoTeXHUku. JJHO® um KH® wu wux

MHWHHUMM3alMA. 3az[aqH CHHTC3a JIOTHYCCKHUX CXCM.

5.  JluarpamMMbl ¥ KOJBI.
6. Hemmdparops! u mudparopsl. KoMOMHAIIMOHHBIE CXEMBI M UX CUHTE3.
7. KomOunaropHass mnoruka. MyJIbTHUIUIEKCOPBI-CEIEKTOPHl W HUX CHHTE3.

JeMyIbTUIIIIEKCOPBI-CENEKTOPBI U KX CUHTES.

8. [IpencraBnenue urcen B LU(PPOBbIX ycTpoiicTBax. Onepanuu ¢ popmaramu
JIBOUYHBIX YHCEI B IU(DPOBBIX yCTPONUCTBAX.

9. Jlornueckue kommaparopsl. I[lomycymMmaTopbl, CyMMaTOpbl W OCHOBBI
cunteza AJIY.

10. DneMeHTHI 3aIOMUHAHUA JIOTHUECKUX coObITHil. RS-Tpurrep. RST-Tpurrep.
OneMmeHTapHblil D-Tpurrep.

11.  JK- tpurrep.

12. JIBouuHble acuUHXpOHHbIe cueTunku Ha JK-tpurrepax. CUHXPOHHBIC
cuetunku Ha JK-tpurrepax.

13. Cunxponsble D-Tpurrep. Peructpsl u OCHOBBI CHHTE3a PpETHCTPOB.
Cueruuku J[>koHCOHA.

14.  OcCHOBBI CHUHTE3a JACIUTEIEH YacCTOThI C IPOU3BOILHBIM YHCIIOM JCJICHUS Ha
D-tpurrepax.

15. OcHOBBI CUHTE3a ACIUTENCH YaCTOThI C MPOU3BOIBHBIM YUCIIOM JICJICHUS Ha
JK-purrepax.

16. Cucrema nmapaMeTpoB JIOTHUYECKUX JIEMEHTOB.

17. Jlormueckwue snementsr TTJI(I).



18. Jlormueckue anmementsl KMOII.

19. DnemeHTHI ¢ TPeXCTaOMIbHBIM BBIXOIOM, IIIMHHBIC ()OPMHUPOBATEH.

20. DneMEeHTBI ¢ OTKPBITHIM BBIXOJIOM.

21. Ilepenava curHasaoB B IIU(GPOBBIX YCTPONCTBAX.

22. IlpuoputeTHbie MUPPATOPHI.

23.  JIBomuHbBIC AeTIH(PPATOPHI.

24.  MynbTUILUIEKCOPHI U IEMYJIbTHILICKCOPHI.

25.  Cymmatopsl (OJHOpPa3psIHBINA, MHOTOPa3psIHbIC C TOCJIECI0BATEIHHBIM U
napajijieIbHbIM IEPEHOCOM).

26. ApudmMeTuKo-JI0ruYecKue yCTPOUCTRa.

27. [IlpencraBbre CTpYKTypHyI0 cxeMy AJIY u mNOSCHUTE MNPUHUUII €ro
JICUCTBHS.

28. IlpeacraBpre cTpykTypHyr0 cxemy AIllll mapannenbHOTONCHCTBUS H
MOSICHUTE TIPUHIIHI €TO JICHCTBHSL.

29. ITpunnumn neiicrBus LIAIT Ha nemoukax R-2R.

30. [IlpuBemure coCTaB W MPHUHIUIIBI MOCTPOEHUS CPEJCTB aBTOMAaTH3aIlUU
CXEMOTEXHUYECKOTO TPOSKTHUPOBAHUS dIIEKTPOHHBIX CXEM

31. Uro mpencraBisieT coOOM  TexHWYeCKoe  oOecrieueHue  CpeJICTB
aBTOMATHU3aIUHA CXEMOTEXHUYECKOTO MMPOCKTUPOBAHUS DJICKTPOHHBIX CXEM?

32. Kak co3maroTcs MareMaThdecKue MoJedn OOBEKTOB aBTOMAaTH3aIllUU
CXEMOTEXHUYECCKOTO IPOCKTHUPOBAHUS YJICKTPOHHBIX CXeM?

33. CpaBHUTE mMaKeThl TMPOTPAaMM aABTOMATH3AIMH CXEMOTEXHHUYECKOTO
MPOECKTUPOBAHUS

34. Kommnapartopsi.

35. MarpuvHbie yMHOKHUTEIH.

36. Cxembl KOHTPOJIS (TI0O MOJYJTIO JIBA, C UCIIOJIb30BAaHUEM KOJI0B XOMMUHTA).
37. Tlloctpoenne  KOMOWHAIIMOHHBIX  CXeM  Ha  jgemudparopax H
MYJIBTHILIEKCOPaX.

38. Iloctpoenne koMmOMHaIMOHHBIX cxeM Ha [13VY.

39. Moaenu koHeYHOTO aBTOMaTa Muu u Mypa.



40. CrpykTypHas MozAenb IUppPOBOro aBTOMaTa Ha OCHOBE JIOTHYECKON CXEMBI
C 00paTHBIMU CBS35IMHU.

41. ACUHXpPOHHBIE€ TPUITEP U TPUITEPHI — 3ALLEIKU.

42.  JIByXCTyleHYaTble TPUTTEPHI, TPUTTEPHI C TUHAMUYECKUM YIIPABICHUEM.
43. Pucku c60s B IU(PPOBBIX YCTPOUCTBAX.

44.  OpnodaszHas 51 nByxQazHas CUHXPOHM3ALIN (ycnoBus
paboTOCIIOCOOHOCTH).

45. CXeMOTEeXHHMKa CHUCTEMbl CHHXPOHHU3AIUH.

46. MukpornporpaMMHas pealn3anns aaropuTMa.

47. IlapamnenbHble, CABUTAIONINE U YHUBEPCAIBHBIE PETUCTPBI.

48. Cyeruuku: Kjaccu(UKausi W OCHOBHBIE IapaMETPbl, CXEMOTEXHHUKa
JBOMYHBIX CUETYMKOB C MTOCJIEIOBATEIBHBIM H ITapAJUIEIbHBIM IIEPEHOCOM.

49. CHUHXpPOHHBIE U YHUBEPCAJIbHbIE CUETUUKH.

50. Kmaccudukamnms moaympoBOTHHKOBBIX 3aIIOMHHAIOIINX YCTPONCTB.

Bonpocsl k 3k3amMeny
1 OcHoBHBIE CTPYKTYpHI aapecHbIX 3Y: 2D, 3D, 2DM, GiouHsIe.
2 CTpyKTyphl HOCIIEIOBATENIBHBIX U ACCOLUATUBHBIX 3Y.
3. 3anOMUHAIOIIUE JIEMEHTHI TOCTOSIHHBIX 3AIIOMUHAIOIINX YCTPONCTB.
4 [TocTostHHBIE 3aITOMHHAIONIME YCTPOMCTBA: MAaCOYHBIE, ITIPOIPAMMHUPYEMBIE,
penporpamMmmupyembie — Y C: BHEILIHSISI OpraHU3allysl, BPEMEHHBIE TUarpaMMbl.
5. EEPROM: cTpykTypa, BHEIIHSSI OpTaHU3A11sl, BPEMEHHBIE THArpPaMMBl.
6. [TocnenoBatenpubie EEPROM: crpykTypa, BHEWIHSS OpraHu3alus,

BPECMCHHLIC JHUAaIr'paAMMBI.

7. Flash: cTpykTypbl, pe:kuMbl pabOThl, BpEMEHHBIE AUATPAMMBI.

8. 3aroMuHaroIMe JIeMeHThI ctaTnueckux O3Y.

Q. AcunxpoHHble cratndeckue O3Y: BHEWIHsS OpPraHu3alys U BPEMEHHBIE
JIarpamMMel.

10. Cunxponnble cratuueckue O3VY: CTpyKTypa, BHEIIHSAS OpraHu3anus |

BPCMCHHBLIC JUarpaMMBl.



11. CxeMOTeXHHMKa 3alIOMUHAIOLIMX 3JIEMEHTOB M HAKOMUTENS] TUHAMUYECKHX
O3V.

12.  Acunxponnsie auHamuueckue O3VY: BHEIHsS OpraHu3alus U BPEMEHHbIC
JuarpamMMel.

13. Cunxponsbsle nuHamuueckune O3Y: SDRAM, DDRx SDRAM: ctpykrypa,
BHEIIIHSSL OpraHu3alusi 1 BpEMEHHbIE TuarpaMMbl

14.  TIINC: xnaccudukanms.

15.  Crpyxkrypsl IIJIM, IIMJI, PLD.

16. CPLD: apxutexTypa, peain3anus MaKposieeK.

17.  FPGA: ctpykTypa, peanuszainus KOHGUTYPUPYEMBIX JOTHYECKUX OJIOKOB U
BCTPOCHHBIX OJIOKOB MaMSATH.

18. ABTomaTruzamus mpoeKTUpOBaHUs IUGPOBBIX ycTporcTB Ha ocHoBe [IJINC:
MapuipyT npoektupoBanusi, HDL-a3b1ku, cpeactsa cucremsl Quartus 1T .

19. Ompenenenue MHUKpOTpolLeccopa. Oo6mue CBEJICHUS 0
MHUKPOIIPOLIECCOPHBIX cucTemax. Kiaccuduxauss MUKpOIpOLECCOPOB.

20. RISC u CISC-apxurextypsl npoieccopoB. [IpeumyniecTBa U HEAOCTATKH.
[Tpumepst coBpemeHHbIX Tporieccopo ¢ RISC u CISC-apxurexTypoii.

21. YKpymHEHHas CTPYKTypHas cXema dJIEMEHTapHOW MHUKpPOIPOIIECCOPHOM
cuctembl. Ha3HaueHne OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JI0B.

22. ®ynkuum mporeccopa. CucTteMHas MarucTpanb, Ha3HadueHue muH. Cxema
MOJKJIFOYEHHS TIPOIIECCOPa, OCHOBHBIE BHIBOBI MUKPOCXEMBI MPOIIECCOPA.

23. BHyTpeHHSs CTpYKTypa MHKpomporieccopa. Cxema ympaBlieHUs BEIOOPKO
komana, AJIY, peructpsl mporeccopa, CXema yIpaBJICHUS! IPEPHIBAHUSAMHU, CXeMa
yIpaBJeHUs MPSIMBIM JOCTYIIOM K MaMATH, JIOTHKA YIIPaBJICHUSI.

24. XapaKTepUCTUKH CHUCTEM TaMSITH MHUKPOIPOIECCOPHBIX CHCTEM, METOIbI
JOCTyMa K MaMsITH.

25. MHoroypoBHeBasg Hepapxuyeckas apXUTEKTypa TMaMATH: OIMUCaHHe
Ka)KJIOTO YPOBHS.

26. YBenuueHue pas3psAIHOCTH MHUKpocxeM mnamsatu. CTpykTypa namsiTh Ha

OCHOBE OJIOUHOM CXEMBI.



27. Paccmoenne mamsaTu. bioyHas maMmATh ¢ YepeqOBAHUEM aaApPECOB  TIO
LHUKJIMYECKOHN cxeme. bilouHO-IIMKInYecKas cXxemMa pacciaOCHUs aMsITH.

28. Pexumbl J0CTyla K TaMsITH: TOCJIEIOBATENIbHBIM, KOHBEHEPHBIH,
PETUCTPOBBIN; CTPAHUYHBIN; MTAKETHBIN, YIBOEHHOU CKOPOCTH.

29. Crarudeckass W JMHAMHUYECKas OINEpaTHBHAs MaMATh, KJIacCHU(pUKAIIMS.
OcHOBHBIE (PYHKIIMOHAJIbHBIE XaPAKTEPUCTUKH.

30. OpHomopToBBIE W MHOIONOPTOBBIE  3allOMUHAIONINE  YCTPOMCTBA.
CrpykTypa ABYXIOPTOBBIX ONEPATUBHBIX 3aIIOMUHAIOIINX YCTPOUCTB.

31. TIlocrossHHas mamsth. [lamsaTe mporpamMm A MHUKPOKOHTPOJUIEPOB.
MukpocxeMbl TaMsITH.

32. AccouuatuBHas mnamsaTh. CTpyKTypa acCOLUMATUBHOIO 3allOMUHAIOLIETO
YCTPOMCTBA.

33. Opranmzanusg xdu-namsaTd. CTpyKTypa MHUKpPOIPOLIECCOPHOM CHUCTEMBI C
OCHOBHOM M K3II-NIaMAThIO. [[apaMeTpsl K3I-ITamMsATH.

34. Cnocobsl oTOOpakKeHHSI OCHOBHOW TaMATH Ha KOUI-NIAMSThH: MPSMOE,
MIOJIHOCTBIO acCOIMaTHUBHOE, YaCTUYHO-aCCOI[MATUBHOE O0TOOpaKEeHHUE.
CTpyKTypHBIE CXEMBI, CDABHUTEIJIbHASI XapaKTEPUCTHUKA.

35.  MUKpPOKOHTPOJIIEPHI, KJaccudukanus, CTPYKTYpPHBIE CXEMBI.
IIpuncToHckas u ['apBapackas apxuTeKkTypsl. [IpeuMylecTsa 1 HEJOCTATKU.

36. Twumbl mamMsaTH MUKPOKOHTPOJUIEpoB. [lamsTh mporpamMm, maMmsTh JTaHHBIX,
BHEILIHAA NaMsITh, peructpel MK, crek.

37. Cucrema nuTaHusi MUKPOKOHTPOJUIEPOB, MOHSATHE COOCTBEHHOW MOIIIHOCTH.
Cucrema TakTHPOBAaHUSI W CHUHXPOHHM3AUUM MHUKPOKOHTPOJUIEPOB, BU/IBI,
MPEUMYIIECTBA U HETOCTATKHU.

38. OtnuuuTenvHbIC IIPU3HAKA COBPEMEHHBIX 8-pa3psAIHbIX
MUKPOKOHTpPOJUIEPOB. MonynbsHas opranuzanuss MK. CtpykTypa nponeccopHoro
aapa MK u u3aMeHsieMoro pyHKIMOHAIBHOTO OJ0Ka.

39. Opranmszanus csizu MK ¢ BHemHe# cpenoir u BpemeHem. [lopTel BBOIa-
BbIBOJIa. THUIIOBas cxema JAByHAIPaBJIE€HHOIO OPTa BBOIa-BbIBOJA.

40. MuUKpOKOHTpOJIEp , €ro MeCTO B COBPEMEHHOM IPOU3BOJICTBE



MUKpPOKOHTpPOJUIEpOB. ba3oBas apxuTtektypa nporueccopa. HazHaueHne oCHOBHBIX
peructpoB. Peructpsl cnenuanbHbix GyHKIMA. Peructp ¢uaros.

41. MUKpOKOHTPOJUJIEP : OpraHU3allys MaMsATH MPOrpaMM U MaMSITU JaHHBIX.
Cnoco0s1 anpecanyii. Y CTpOUCTBO YIIPABICHUS U CUHXPOHU3ALINH.

42. Oprasuzamnuss  TOPTOB  BBOAA-BbIBOJA  MHUKpOKOHTposuiepa  8051.
YcTpolicTBO NOPTOB. ANbTEpHATUBHBIE (DYHKIIMH IOPTOB.

43. TaiiMepbI-CUETYUKH MUKPOKOHTPOJUIEPOB CEMEHCTBA: PETUCTP pPEeXHMa
paboThl, pErUCTp yIpaBieHUs-cTaTyca. PexuMbl paboThl TaMEPOB-CUETYUKOB.
44. . Opranu3zauus nNpepbIBAHUN MUKPOKOHTpoIIepa. Peructpel npepbIBaHMiA.
45.  Cucrema KoMaHJ MUKpoKOHTpoJsuiepa. CriocoObl ajpecaluu.

46. CpenctBa u CUCTEMbI pa3pabOTKU MUKPOKOHTPOJLICPOB.

47. Cucrembl BBoja/BeiBoga (CBB). Crnocoosr moaxmouenuss CBB
MPOLIECCOPY, UX JTOCTOMHCTBA U HEJOCTATKH.

48. Opranuzanus aApecHOr0  IPOCTPAHCTBA  CHCTEMbI  BBOJA/BBIBOJIA.
CoBMEILIEHHOE W  BBIIEJIEHHOE aJPECHOE MPOCTPAHCTBO, JOCTOMHCTBA H
HEJOCTaTKH.

49. Kareropuu u CTpyKTypa BHEIIHUX yCTPOMCTB.

50. Moaynu BBoa-BbIBOIa. DYHKITUK MOYJISI BBOJA-BBIBOIA.

7 YHEBHO-METOANYECKOE N UTHOOPMAILIMOHHOE
OBECHEYEHUE JUCIHUIIJINHBI
7.1 OcHOBHas JiUTEpaTypa

1. Munos3opos O. B. Dnekrponuka: yueOHUK i By30B [DaeKTpoHHBIH pecype] /

O. B. Munos3opos, W. I'. [lankoB. — 6-¢ u3n., nepepad. u gon. — Mockga:
WM3narensctBo  FOpaiir, 2020. — 344 c¢. — Tekcr: dIEKTpOHHBIA //
OOpazoBarenbHast  mnatdopma  HOpaiit  [caiit]. —  Pexum  pmocryna:

https://urait.ru/bcode/449920.

2. HoBoxkunos O. I1. DnexTponuka u cxemorexHuka B 2 4. Yacts 1: yueOHMK AJis
By30B [Dnekrponusiii pecypc] / O. I1. HoBoxkuimoB. — MockBa: M3naTenbcTBoO

FOpaiit, 2022. — 382 c. - TekcT: anekTpoHHbli // OOpazoBarenbHas miaropma


https://urait.ru/bcode/449920

FOpaiit [caiiT]. — Pexwum moctyna: https://urait.ru/bcode/490825.

3. Hooxkmio O. I1. DnekTpoHuKa u cxeMoTexHuka B 2 4. YacTp 2: ydeOHMK s
By30B [Dnektponublii pecypc] / O. I1. HoBoxunoB. — Mocksa: M3naTenbcTBo
FOpaiit, 2022. — 421 ¢. — TekcT: snextponnsiit // O6pa3zoBarenbHas miatdhopma

FOpaiir [caiiT]. — Pexxum moctyma: https://urait.ru/bcode/490826.

4. OropomaukoB M. H. Mukponponeccopras texnuka: BBeaenne B Cortex-Ma3:
ydueOHOe 1mocoOue i By30B [Dmekrponnsiii pecype] / M. H. OropogHukoB. —
Mocksa: MzparensctBo IOpaiit, 2020. — 116 c. — TekcT: 3neKTpOoHHBINA //
Oo6pazoBarenbHast  1minatdpopma  FOpaitit  [caiit]. —  Pexum  goctyna:

https://urait.ru/bcode/453337.

5. CaxueB A. M. LudpoBsie ycTpoiicTBa 1 MUKPOIPOLECCOPHI: yueOHOE TocoOue
T By30B [DnektpoHHbIi pecypc] / A. M. CaxneB. — 2-¢ u3j., iepepad. u JO1I.
— Mocksa: UznarensctBo FOpaiit, 2022. — 139 c. — TeKcCT: 3JIeKTpOHHBIN //
Oo6pazoBarenbHast  1iatdpopma  FOpaitt  [caifit]. —  Pexum  goctyna:

https://urait.ru/bcode/492264.

6. lllyxka A. A. DOnekrpoHuka B 4 4. Hacts 4. OyHKIMOHAIbHAS AIEKTPOHUKA!

ya4eOHUK JUIsi By30B [DnekTpoHHbId pecypc] / A. A. Illyka, A. C. Curos;

oTrBeTcTBeHHBIN penakrop A. C. CuroB. — 2-e u3l., ucnp. u gomn. — Mocksa:
WznarensctBo  IOpaitt, 2020. — 183 c¢. — TekcT: >aeKTpOHHBIA //
OOpazoBarenbHast  mnatdopma  FOpaiit  [caiit]. —  Pexum  moctymna:

https://urait.ru/bcode/451677

7.2 lonosiHUTEIbHAS JIUTEPaTypa
1. bBo6poBHukoB JI. 3. DnexTponuka B 2 4. YacTh 2: y4eOHHK 1JI1 BY30B
[DaexTponnsiii pecype] / JI. 3. BoOpoBHUKOB. — 6-¢ M3/1., UCTIP. ¥ IO, —
Mocksa: U3gatenbctBo FOpaiit, 2021. — 275 ¢. — TekcT: 2IeKTpOHHBIH //

Oo6pazoBartenbHas mwatdopma FOpaiit [caiit]. — Pexxum gocryna:

https://urait.ru/bcode/472289.

2. Munenuna C. A. DIJIEKTpPOTEXHHKA, JIEKTPOHUKA U CXEMOTEXHUKA: YUEOHUK U
IPAaKTHKYM JUIst By30B [DaekTpounsiii pecype] / C. A. Munenuna, H. K. Munenun;

noa penakiuei H. K. Munenuna. — 2-e¢ uzz., nepepab. u gomn. — Mockga:


https://urait.ru/bcode/490825
https://urait.ru/bcode/490826
https://urait.ru/bcode/453337
https://urait.ru/bcode/492264
https://urait.ru/bcode/451677
https://urait.ru/bcode/472289

UznatensctBo  IOpaiit, 2020. — 406 c. — Tekcr: dSIeKTPOHHBIA //

O6pa3zoBarenbHas Opaiitr  [caiiT]. —  Pexum

https://urait.ru/bcode/450334.

iargopma JOCTyTA:

3. lllyka A. A. Dnextponnka B 4 4. HacTs 2. MUKPOAJIEKTPOHUKA: YUCOHUK IS
By30B [DnektponHbiii pecypc] / A. A. Illlyka, A. C. CuroB; OTBETCTBECHHBII
pemaktop A. C. CuroB. — 2-¢ usn., ucnp. u aomn. — MockBa: M3gaTenbcTBO

FOpaiit, 2021. — 326 c. —Texkcrt: anekTponnbiit // OOpa3oBaTenbHas miatdopma

FOpaiit [caiiT]. — Pexum mocryna: https://urait.ru/bcode/470589.

Tematuueckoro McciaenoBanus
HAyxomeTpuiyeckux JaHHBIX)

7.3 UHTepHeT pecypchl
No HaumenoBanue pecypca NHTepHeT-cChlIKa Ha
pecypce
1 DnekTpoHHast OMOIUOTEUHAS https://urait.ru/
cucrema IOPAUT
2 DnexTpoHHas OubnuoTeunas cuctema «JIaHpy e.lanbook.com
00O "UznparenscTBo Jlanp"
3 DnexTpoHHas onbauoreunas cucrema IPR https://www.iprbookshop.ru/
BOOKS
4 DneKTpoHHasi OMOIMOTEYHAS CUCTEMA http://elibrary.ru
eLIBRARY
00O "PYHDB"
5 Hay4nble OJTHOTEKCTOBEIE peCypChl http://link.springer.com/
U3aTeNbCcTBA Springer (apxuB)
Springer Customer Service Center GmbH,
ob6ecneuenue goctynad®I'byY "T'TIHTH Poccun”
6 EnuHoe OKHO ToCcTyma K 00pa30BaTe/IbHbIM http://window.edu.ru/
pecypcam
7 StudFiles (®aitoBbiii apXHB CTY/ICHTOB) https://studfile.net/preview/9
60265/
8 PerHoK MukpoanekTponruku. CripaBOYHUK 11O http://www.gaw.ru/
AJICKTPOHHBIM KOMIIOHCHTAM.
9 Astop Mukymmmn A. B. All rights reserved. https://digteh.ru/MCS51/MC
S_51.php
10 SCI-ARTICL https://sci-
[TyOnukarust Hay4HBIX cTaTel article.ru/gryps.php?i=elektr
otehnika
11 Boabmmas Ounukimenus Hedru u Naza http://www.ngpedia.ru/id155
581pl.html
12 NCTUHA (UuatemekryansHas Cucrema https://istina.msu.ru/journals

196319/
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13 MesxayHapoaHbI HAyYHO-TIPaKTUYeCKHUi )KypHai| http://www.swsys.ru/index.p
«IIporpamMmHbI€ TPOAYKTHI U CUCTEMBI» hp?page=infotg&id=57
14 KMSOFT (HayuHble cTaThH) http://kmsoft.ru/lc/C012

7.4 Tlepuoanyeckue u3gaHus
1. U3BBECTUS BBICHINX YUYEBHBIX 3ABEJIEHUI. IPUBOPOCTPOEHUE
— Pexxum nmocryma: https://elibrary.ru/title_about new.asp?id=7719 - Hayunas
anektpoHHas oubnamorexka eLIBRARY.RU DBC.
2. KOHTPOJIbBHO-U3MEPUTEJIBHBIE TIPUBOPBI 1 CUCTEMBbI — Pexum
nocryna: https://elibrary.ru/title_about.asp?id=28889 - Hay4nas syiekTpoHHas
oubnuorexa eLIBRARY.RU 3BC.
3. MTHCTPYMEHT. TEXHOJIOT'MA. OBOPOY/IOBAHUE — Pexum mgoctymna:

https://elibrary.ru/title_about.asp?id=9796 - HayuHnast smekTpoHHass OuOIMOTEKA
eLIBRARY.RU OBC.
4. NHOOPMAILIMOHHBIE TEXHOJIOI'MN — Pexum JIOCTyIa:

https://elibrary.ru/title_about_new.asp?id=8742 -  HayuyHas  dieKTpOHHas
oubmoreka eLIBRARY.RU DBC.

5. PAJIMOSJIEKTPOHUKA. HAHOCHUCTEMbI. HNH®OPMAILIMOHHBIE
TEXHOJIOI'MU - Pexxum JOCTyTIa:

https://www.elibrary.ru/title_about.asp?id=32094 — Haydnas  3JeKTpOHHas
oubnuorexa eLIBRARY.RU OBC.
6. TEXHOJIOTUU B DJIEKTPOHHOM ITPOMBIIIJIEHHOCTHU — Pexunm
nocryna: https://elibrary.ru/title_about.asp?id=28006 - Hay4nas 3yieKTpoHHAs
ounbmmorexa eLIBRARY.RU OBC.

8 MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYUEHUE
ANCOUIIJINHBI
Jlnst ipoBenieHusl y4eOHBIX 3aHSATUM JICKIIMOHHOTO M CEMHHAPCKOr0 THIIA,
TPYNIIOBbIE W WHAUBUAYAIBHBIX  KOHCYJbTAllMH, TEKYIIErO0  KOHTPOJI,
MIPOMEKYTOUYHOM aTTECTAI[MU HWCIIOJIB3YIOTCS y4eOHbIE ayJAUTOPUH, OCHAIICHHBIE

O60py,ZIOBaHI/I€M N TCXHUYCCKUMU CPCACTBAMHU O6y‘{€HI/ISI.
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Y4eOHble ayAUTOpUU MJII CaMOCTOSITENIbHOM paboThl  00yYarommxcs
OCHAIIEHbl KOMIIBIOTEPHOW TEXHUKOW C BO3MOMHOCTBIO MOJKIIOYEHUS K CETH
«utepHer» M oOecrnedyeHWeM JOCTyla B DJJIEKTPOHHYH HMH(GOPMALIMOHHO-
o0pa3oBaTeIbHYIO Cpely By3a.

TTU HUAY MUDU  obOecnneueH  HEOOXOAUMBIM  KOMILIEKTOM
JULEH3UOHHOTO U CBOOOJHO pacpOCTPaHsAEMOT0 IPOrpaMMHOr0 00eCIEYEHUS.

CBeneHust 0 HATUYUHU 00OPYIOBAHHBIX YU€OHBIX KaOUHETOB, OOBEKTOB IS
MPOBEICHUSI MPAKTUUECKUX 3aHATHI MpeacTaBieHbl Ha opuuuaibHoM caiite TTU

HUSTY MU®U: http://tti-mephi.ru/ttimephi/sveden/objects



