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1 BBeaenue

Pabouas nmporpamMma u GoHA OLIEHOYHBIX CPEACTB TUCHMILINHBI «MOIeIUPOBaHUE HIICK-
TPOHHBIX CXEM» COCTaBJIECHbI B COOTBETCTBUH C TpeOOBaHUSAMU (pellepalbHOTO TOCyIapCTBEHHO-
ro 00pa3oBaTeNbHOTO CTaHApTa, YTBEPKACHHOTO MpuKazoM Munobpaayku Poccuiickoit dene-
paruu 927 ot 19 centsabps 2017 r., 1 OCHOBHOW mpodecCHOHaTbHON 00pa30BaTEIHbHOM MPO-
rpaMMbl TOAr0TOBKU «IIpoMbllsIeHHAs 3JEKTPOHMKA» 110 HanpasiieHUto noarotoBku «11.03.04
DNEKTPOHUKA U HAHOIJICKTPOHUKAY.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIMAJIUCT T10 TTPOEKTHUPOBAHUIO
MUKPO- U HAHOPA3MEPHbBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
Mbl MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

HY-2 Hcnons3oBaTh cpencTBa aBTOMATU3ALMU CXEMOTEXHHUYECKOTO MPOECKTHPOBAHUS,
HY-7 Ucnonb30BaTh BCTPOEHHBIE CPEACTBA IPOrPAMMUPOBAHUS U OTJIAJAKU CUCTEMbl aBTOMATH-
3UPOBAHHOT'O TPOEKTUPOBAHUS.

3agaun ITonroroBuTh OakanaBpa ¢ ryOOKMMH 3HaHUSIMH B 00J1aCTH CXEMO-
AUCHHILIMHBI TEXHUYECKOTO IIPOCKTUPOBAHMS, OCHOBAHHOI'O HA UCITOJIb30BAHUH
CAIIP, npuBUTH HaBBIKU B pa3pabOTKe MOJIEIEH JIEKTPOHHBIX KOM-
IIOHEHTOB U YCTPOWCTB.

OcHoBHBIE pa3aebl / | MoaenupoBaHue JJIEKTPOHHBIX CXEM.

TeMbl TUCIHIIIHHBI Moeny noaynpoBOAHUKOBBIX PUOOPOB.

Jlormueckoe MoJieTupOBaHHE.

O0630p NakeToB NPUKIAIHBIX IIPOrpaMM 3JIEKTPOHHOTO MPOEKTUPOBA-
HUSL

Cucrema aBTOMaTH3MpOBaHHOTO MTpoekTupoBanus MAX+PLUS II.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHHUSI KOMIIeTeHIHii

[Tponiecc u3yueHust TUCHMITIMHBI «MOAETHMPOBaHNE AIIEKTPOHHBIX CXEM» HaIlpaBlieH Ha
dbopmupoBanue cienyronmx komrereHuuid B coorsetctBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TEeJIbHOM mporpammoit (tabauna 1):

Tabauna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUKEHUS

Kon u HanmmeHnoBaHue HNuaukaropsl ILnannpyemMsble pe3y/ibTaThbl
KOMITeTEHIIUH AOCTHKEHHU S 00y4eHHUs 11O AUCHUILINHE
Ipodeccnonanbubie
[TK-1 Cnioco6eH BBIIOTHATh I1IK-1.1 3naer mpunuunel | Mcnone30BaTh CpeicTBa aBTO-
pacyer U IPOEKTUPOBAHUE KOHCTPYUPOBAHHUs OT- MaTH3aLUU CXEMOTEXHUYECKOTO
AIIEKTPOHHBIX MPUOOPOB, CXEM | JIETbHBIX aHAJOTOBBIX MIPOEKTUPOBAHUS.
U YCTPOMCTB Pa3Iu4HOrO OJIOKOB AJIEKTPOHHBIX
(GYHKIIMOHAJIBHOTO Ha3HAYEHUs] | TPUOOPOB Hcnons30BaTh BCTPOEHHBIE
CpelcTBa IPOrpaMMUPOBAHUS U
[TIK-1.2 YmeeT npoBOAUTE | OTJIAAKH CUCTEMBI aBTOMATU3H-
OLICHOYHBIE PACUYETHI Xa- POBAaHHOT'O ITPOEKTUPOBAHMSL.




PaKTEPUCTUK ICKTPOH-
HBIX IPUOOPOB

I1K-1.3 Bnaneetr HaBbIKa-
MU MOATOTOBKU MPUHIIU-
MHAJILHBIX 1 MOHTaKHBIX
AIEKTPUUECKUX CXEM

3 MecTO JUCUMIIIMHBI (MOIYJIS) B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctunnuna «MojenupoBaHue 3JIeKTPOHHBIX cXeM» u3ydaercs Ha 4 Kypce, 7, 8 cemecT-
pe.

JucuumimHa BXOAUT B cocTaB Oioka 1 «/luctumimael (MOAyNN)» U OTHOCUTCS K 0a30-
BOM YacCTH.

Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU W / WJIU OTIBIT TPaK-
TUYECKOM JesATeIbHOCTH, COPMHUPOBAHHBIE B IPOLIECCE H3YYEHUS IUCHMIUIMH / NPAKTHUK:
«DNeKTpUYecKre MamuHb», «MHKPOCXEMOTEXHHKA AaHAJOTOBBIX M IHM(POBBIX YCTPOUCTBY,
«MerTonpl aHaJIM3a U pacyeT JIEKTPOHHBIX cXeM», «HaBUramoHHbIE CUCTEMBI JIETATEIbHBIX all-
napaToBy, «VMIynbcHbIe ycTpoicTBa», «OCHOBBI MpeoOpa3oBaTenbHON TeXHUKH», «CHiioBas
JIEKTPOHUKAY.

3HaHus, yMEHHS ¥ HABBIKK, COPMHUPOBAHHBIC MTPH U3YYCHUN AUCUUIUIMHBI «Moaenupo-
BaHHUE AJIEKTPOHHBIX CXE€M», OylyT BOCTpeOOBaHbI MPH M3YYEHUH MOCIEIYIOIUX AUCHUIUINH:
«IIpou3BoiCTBEHHAs MpaKTUKA (TEXHOJOrHMYecKas (IIPOEKTHO-TEXHOJIOTUYECKAs) MPaKTHKA)»,
«[IpousBoacTBeHHast MpaKkTUKaA (MPEATUIUIOMHAS IPAKTUKA).

JucturumHa «MoAenmupoBaHUe JEKTPOHHBIX CXEM» YaCTHYHO peanu3yercss B (opme
IIPAKTUYECKON TIOJrOTOBKHU.

JucuumnnuHa «MozennpoBaHue 3JEKTPOHHBIX CXEM» B paMKaxX BOCHUTATENbHONW pabOThI
HarpaniieHa Ha (OPMHPOBAHNUE YMEHUS apryMEHTHPOBATh, CAMOCTOSATENILHO MBICIUTh, Pa3BUBa-
€T TBOPUYECTBO, MPO(PECCHOHATbHBIE YMEHUS.

4 O0beM AUCHHMILIMHBI (MOLYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYeCKHMX YacOB, BbIJIeJICHHbIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs
¢ mpenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHH) H HA CAMOCTOAITEIbLHYIO padoTy
00y4YarIuXxcs

O61mas Tpya0eMKOCTh (00beM) TUCHUILINHBI COCTaBIseT 4 3.€., 144 akax. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOJYJIs1) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabiuIie 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSITHIM

O0BeM ITUCIUITINHEL Bcero akanemu-
YEeCKUX YacoB

OO611ast TPYA0EMKOCTh AUCIUTITUHBI 144

KonTakTHas aynuTopHasi padoTa o6y4awIinuxcs ¢ npenogasareiem (mo | 12
BHU/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JECKIHMOHHOI0 THIIA (J'ICKI_II/II/I N HUHBIC y‘Ie6HBIe 3aHATUA, TIPEAY- 6




CMaTpHBAIOIME NMPEUMYIIECTBCHHYIO Tepenady yueOHol uHpopMaluu 1me-
JarOTHYECKUMH PAOOTHUKAMU )
B TOM 4HCIIE B (OpPME MPAKTHUYECKON TOATOTOBKU: 2

3aHATHS CEeMHHAPCKOI0 THMA (CEMUHApPHI, MPAKTUYECKUE 3aHATHS, MpaK- | 6
TUKYMBI, JJaOOpaTopHbIe PadOThI, KOJUIOKBUYMBI M MHBIC aHAJOTHYHBIC 3a-
HATHS)

B TOM 4HCIIE B (OpPME MPAKTHUYECKON TTOJATOTOBKU: 2

CaMocTosiTe1bHAsi padoTa 00y4yarOIIUXCs M1 KOHTaKTHasi padora, Bximo- | 124
Yaolas IpynioBble KOHCYIbTAllMU, WHIUBUAYaJIbHYIO paboTy oOyuaro-
HIMXCS C IMPEenojaBaTesiIMU (B TOM UHWCIIE WHIAUBUAYAJIbHbIE KOHCYJIbTa-
LIUM); B3aUMOJICHICTBHE B 3JIEKTPOHHON MH(OPMAIIMIOHHO-00pa30BaTeIbHON
cpeze By3a

[TpomexyTouHas arTecTanus o0yJarmuxcs — JK3aMeH 8

5 Copepxxanue IMCUMILIAHBI (MOLYJISI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJIeMHYEeCKHUX YaCOB U BU/I0B YUeOHOH

padoThI

Tabmuna 3 — CTpykTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

HaumenoBanme pa3jiesion, Buabl yueOHoi1 padoThl, BKIKYAsA CAMOCTOATEIbHYIO
TeM M CO/lep:KaHNe MaTepuaJia padoTy o0yyaommxcs U TPYI0eMKOCTh (B 4yacax)
KonTrakTHas padoTa npenogaBare/is CPC
¢ o0yuyaImumMucs
Jlekuun | CemuHapckue JlabopaTopHble
(mpakTH4YecKkue 3aHATHA
3aHATHSA)
Pa3znen 1 MoaenupoBanue 3J€KTPOHHBIX CXEM.
Tema 1.1 Buael ananusa u pacuera 3
*

AJIIEKTPOHHBIX cxeM. Mojenu aJie- 1
MEHTOB U CXEM.
Tema 1.2 Knaccudukanus Moenei. 2
bazoBeIit HAOOP 27IEMEHTOB MOJIETIEH.
HcTouyHUKH 3.11.C., UICTOYHUKH TOKA, 2
MTACCHUBHBIC DIIEMEHTHI.
Tema 1.3 ITaccuBHbIE KOMIIOHEHTHI U 2
WX MOJEINH C YI€TOM YaCTOTHBIX
cBOMCTB. CXEMHOE MOJICIINPOBAHUE.
Mopenu pealbHbIX KOMITIOHEHTOB. 2

Monenb Tpancgopmaropa.

Pa3nen 2 Moaenu moaynpoBOAHUKOBBIX PHOOPOB.




Tema 2.1 Mogenb nonynpoBoaHU-
KOBOT0 noAa. Mojenb OUIoIsIpHO- 1
r'0 TPaH3UCTOpa

ITonsTHE TIOOATLHON MOJENH, ITOHS-
THE JIOKAJIbHOW Moaenau. Mozenp Iu-
HeWHbIX npupamennii. Kimaccuduka-
LU CXEMHBIX MOJIeNIel. JJuCKpeTHbIe
CXEMHBIE MOACIH JJIs1 KOHJIEHCATO-
POB M UHAYKTUBHOCTEM.

Pa3paboTka QpyHKIIMOHAIBHOM CXe-
MBI 3JIEMEHTapHOTO TIPOLIEccopa.

Tema 2.2 Mojenb 0JIEBOTO TPaH3U-
cropa. MakpoMoJienp onepauroHHO- 1
IO YCUIJIUTEIIS.

Monuduxaius CTpyKTYpHOH CXEMBbI
IIPOLIECCOpa B COOTBETCTBUHU C TEX-
HUYECKHUM 33JaHUEM Ha KypCOBYIO
paborty.

Ornpezenenne napaMeTpoB MOJIEIU
OUTOJIIPHOTO TpaH3ucTopa. Majo-
CUTHAJIbHAS IMHAMUYECKasi MOJIENb
OUTIOJIAPHOTO TPAH3UCTOPA.

Pa3znen 3 Jlornyeckoe MoieIupOBaHUE.

Tema 3.1 MeToabI JOTHUECKOTO MO- *
JIeTTUPOBAHMS.

CHHTE3 TI0CIIEI0BATEIFHOCTHBIX
u(POBBIX CTPYKTYpP HA OCHOBE Oa-
30BBIX DJIEMEHTOB: TPUITEP, PETUCTP.

CHHXPOHHOE JIOTHYECKOE MOJEIHNPO-
BaHME. ACHHXPOHHOE JIOTHYECKOE
moaenupoBanue. CoObITUIHHOE MO-
nenuposanure. MHOrosHaunoe moze-
JMPOBaHHUE.

Tema 3.2 Peanusanus nporpamm Jio-
TUYECKOT0 MOJIETUPOBAHUS.

KoMmnmmmpyromuye 1 HHTepIpeTupy-
IOIIUE CUCTEMBI.

Pa3zpaboTka npuHIIUITHATEHON CXEMBI
perucTtpa oo1ero Ha3HaYeHUS

[TocTpoeHue cxembl U MOAEIUPOBA-
HUE pabOThI TPUTTEPA U PETUCTPA.




Tema 3.3 Bnusinue 3aepxex B dJe-
MEHTaX U COEUHEHMSIX Ha paboTy
KOMOMHAIIMOHHBIX (PYHKIIMOHATBHBIX
Y3JI0B.

CuHTe3 KOMOMHAITMOHHBIX ITU(PPO-
BBIX CTPYKTYp Ha OCHOBE 0a30BBIX
AIIEMEHTOB: apU(PMETUKO-
JIOTHYECKOE YCTPOICTBO, (hopMupo-
BaTelb JIOMIOJIHUTEIBHOTO KOAA,
MYJIbTHILIEKCOD JaHHBIX.

CraTtnyecKue U TUHAMHYCCKHUE PHC-
KH cOo4.

PazpaboTka npuHIMIHAIIEHON CXEMBI
apuQMETUKO-TOTHYECKOTr0 yCTPOM-
CTBa ¥ POPMUPOBATEIIS TOTIOTHH-
TEJIBHOTO KOJa.

[TocTpoeHne cxeMbl U MOAETHPOBA-
HUe paboThl apuPMeTHKO-
JIOTUYECKOT0 yCTPOicTBa U (hOPMHU-
poBaTelis JONOJHUTEIBHOTO KOJIa.

Pa3nen 4 O630p nakeToB NPUKIAJAHBIX TPOTPAMM AIIEKTPOHHOT'O MOJIECTHUPOBAHUSI.

Tema 4.1 CxeMOTEXHUUECKOE MOJIE-
JUPOBAHHUE aHAJIOTO-ITU(PPOBBIX
YCTPOKCTB.

[Tporpamma PSpice. Cucrema moje-
muposanus CircuitMaker 2000. ITpo-
rpamMma Electronics Workbench.

I\J*_h

Tema 4.2 [IpoextupoBanue nudpo-
BBIX JIOTHYECKHX CXEM.

[Tporpamma Proteus, nporpamma
PeakFPGA, nporpamma FPGA Stu-
dio.

Cunxponu3anus paboThl MpoIecco-
pa. CunTe3 cxemsl Jemudparopa
KOMaH/I

[TocTpoenne cxemMbl 1 MOAETHPOBA-
HUe paboThl aemupparopa KOMaHI.

Pa3paboTka npuHIMNHATIBLHON CXe-
MBI Aetu@paTopa KOMaHI.

Tema 4.3 IIpoextupoBanue CBY-
YCTPOMCTB.




[Tporpamma Microwave Office 2003,
nakeT RF Design System Suite.

Tema 4.4 [loBegenueckoe (UMHUTA-
[IMOHHOE) MOJICIMPOBAHKE Ha
YPOBHE CTPYKTYPHBIX CXEM.

[Tporpamma MatLab (Simulink), ma-
ket Visual System Simulator.

Cunre3 cxembl apu(pMeTUKO-
JIOTUYECKOI0 YCTPOMCTBA IS pac- 4
HIMPEHHOr0 Habopa KOMaH/I.

PazpaboTka npuHIMNHAIEHON CXEMBI
apu(PMeTUKO-TOTMUYECKOTr0 yCTPO-
CTBa JUIsl pacUIMpeHHOro Habopa Ko-
MaH/.

[TocTpoeHHe cXeMbI U MOZCTUPOBA-
HUE padOThI ApUPMETHKO-
JIOTHYECKOTO YCTPOMCTBA IS pac-
HMIMPEHHOTO HabOpa KOMaH/I.

Tema 4.5 IIpoekTupoBaHKe meyat-
HBIX IUIaT.

[Tporpamma SPECTRA, maker
PCAD 2002.

Paszgen 5 Cucrema ABTOMATHU3UPOBAHHOI'O ITPOCKTUPOBAHUA

MAX+PLUS II.

Tema 5.1 OO1uIMEe CBEIEHUS O CUCTE-
me MAX+PLUS II.

CuHTe3 cxeM KOMMYTATOPOB JaH-
HBbIX.

Pa3paboTka mpUHIMIHAIBHBIX CXEM
KOMMYTaTOpPOB JaHHBIX.

HOCTpOGHI/Ie CXEM 1 MOJCIUPOBAHHUEC
pa6OTI>I KOMMYTAaTOpPOB JaHHBIX.

Tema 5.2 PegakTopsl cuctemsl
MAX+PLUS II.

rpadudeckuit pegaktop (Graphic
Editor), cumMBOBHBIN peakTop
(Symbol Editor), TekcToBBIl penak-
top (Text Editor), curnanbHbIi pe-
nakrop (Waveform Editor).

Tema 5.3 [TpuiioxeHus: cucTeMbl
MAX+PLUS II.




npuinoxxenne Netlist Extractor, npu- 3
noxenne Database Builder, mpuo-
xenue Logic Synthesizer, mpuiiosxe-
uue Partitioner, mpunoxenne SNF

Extractor.

CuHTE3 CXEMBI Ipolieccopa. 2
Pa3zpaboTka npuHIUITHATEHON CXEMBI 2
rporeccopa.

ITocTpoeHne cxempl U MOJEIUPOBA- 3

HUE paboThI Mpoleccopa.

Tema 5.4 Komnumsmust mpoexTa B 3
cucteme MAX+PLUS II.

HNUTOI'O no niucounianue 6 32 124

* peanmuzyercs B popMe MPaKTUIECKOW MOATOTOBKH

6 BueaynuTopHasi caMocTOsITeIbHASI PA00Ta 00y4aIOIMXCHA MO TMCUHUILIHHE
(Mmony.J110)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBHON pPabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaThCs CJIEIYIOIIUM paclpeeIeHUEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — PexoMentyemoe pacrpe/ieJieHue 4acoB Ha CaMOCTOSTEIIbHYIO padoTy

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KosnyecTBO 4acoB
[ToaroroBka k 1a0OPATOPHBIM 3aHATUSIM 6
N3ydenune TeopeTHYecKux pa3aeiaoB JUCHUTLIHHBI S7
ITonroroska u BemoyiHeHHe PI'PNel, PI'PNe2 26
[TonroroBka K 3K3aMeHY 35
UTOoro 124

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMEKYTOYHOI
arTecTalMy O0YYAOIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPENCTB Ul MPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH M IIpO-
MEXYTOYHOM arTecTanyu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM WJIM MHBIX MaTepualioB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOyUEHHUS MO AUCHMILIUHE (MOJYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.
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8 YueOHOo-MeTOoaMUYeCcKOEe U HH(POPMALMOHHOE o0ecTedeHne JUCIUIIIMHBI (MOAYJIs1)

8.1 OcHoBHas uTEpaTypa

1. Xaitneman, P. BusyanpHoe MonenupoBanue 3ieKTpoHHBIX cxeM B PSPICE [Dnek-
TpoHHBIH pecype] / P. Xaitneman; nep. ¢ Hem. E. A. Kaypman. — M.: JIMK Ilpecc, 2009. — 336 c.
/" ZNANIUM.COM: snekrpoHHO-OMOaHOTeuHass cucrema. - URL: http://www.znanium.com/
catalog.php, (mara o6pamenus 23 HosiOps 2021) — Pesxkum qocTyma: mo momucke.

2. [Tuaurua K.}O. MoaenupoBaHue 3JIEKTPOHHBIX YCTPOUCTB B cpene MultiSim [Dnek-
TPOHHBIH pecypc]: yueObno-metoanueckoe nocooue / K.1O. [Munurun, B.A. XKMmynb. — DnexTpoH.
TeKCcTOBbIe NaHHble. — HoBocuOupck: HoBocuOupckuii rocy1apcTBeHHbIN TEXHUYECKUN YHUBED-
curet, 2012. — 74 c. — 978-5-7782-2106-2. — URL: http://www.iprbookshop.ru/ 45403.html?
(mara obpamenus 23 HosOps 2021) — Pexkxum nocTyma: mo mojmnucke.

3. bonotosckuit F0.M1. ORCAD 9.x, ORCAD 10.x. IIpakTuka mMoaenupoBanus [Dnek-
tpoHHBIN pecypc] / FO.U. bonorosckuii, .. Tanasnbl. — D1IEKTPOH. TEKCTOBBIE JaHHBIE. — M.:
COJIOH-ITPECC, 2010. — 208 c. — 978-5-91359-015-2. — URL: http://www.iprbookshop.
ru/65133.html? (gara obpamenus 23 HosiOps 2021) — Pexxum qoctyma: 1mo momnmucke.

4. I'mazkoB B.B. IlporpaMmMupyemble JOTHUECKHUE WHTETPaJIbHBIE CXeMbI GupMbl Altera
[DnexkTpoHHBIN pecype] : yuyeOHOe mocoOue Mo IUCHUIUIMHE « TeXHOJOTHs U CXEMOTEXHHUKa
CPEICTB yIpaBJICHUS B TeXHUYECKUX cructeMax» / B.B. ['ma3koB. — DJIEKTpPOH. TEKCTOBBIC JaH-
Hble. — M. : MOCKOBCKMI rOCyIapCTBEHHBIN TEXHUYECKUI yHUBepcuteT nMeHu H.D. baymana,
2014. — 136 c. — 978-5-7038-3839-6. — URL.: http://www.iprbookshop.ru/31617.html? (nara o6-
patenus 23 HostOps 2021) — Pesxxum focTyma: 1mo mojrrcke.

8.2 JlonosiHuTEIbHAS JIMTEpPaTypa

1. KomnetorepHsie 1abopaTopHble paboThl 10 Kypcy KoMibioTrepHoe MoaenupoBaHue U
HCCJIEIOBAHUE PATUOTEXHUUECKUX ycTpoicTB. HacTh 1 [DnexTpoHHBIN pecypc] / — DIeKTpoH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKUI TEXHUYECKUN YHHUBEPCUTET CBSI3U U MH(OPMATUKH,
2013. — 39 c. — 2227-8397. — URL: http://www.iprbookshop.ru/63333.html? (mata oGpameHus
23 Hos10ps1 2021) — Pexxum gocTtyma: 1o mojiucke.

2. KomnbroTepHblil MPakTUKYM 10 Kypcy KommbroTepHOe MOJIeNUpOBaHUE U UCCIIE0BA-
HUE PaJUOTEXHUYECKUX YCTpoHCTB. YacTh 2 [DneKkTpoHHbIN pecypc] / — DIEKTPOH. TEKCTOBBIE
naHHble. — M. : MOCKOBCKUI TEXHUUECKUN YHUBEPCUTET CBsI3M U uH(popmaTuku, 2014. — 32 C. —
2227-8397. — URL.: http://www.iprbookshop.ru/63334.html? (mata obparenus 23 Hossops 2021)
— Pexxum foctyna: mo noJammcke.

3. Tpyxun M.II. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS M MOJIEIMPOBAHUS PATUO-
AJIEKTPOHHBIX CPEJICTB [DNeKTpoHHBII pecypc] : nabopatopublii npaktukyMm / ML.II. Tpyxus. —
DNEeKTPOH. TEKCTOBBIE JaHHbIe. — EkarepunOypr: Ypanbckuil GpenepanbHblii yHuBepcurer, 2015.
— 136 c. — 978-5-7996-1556-7. — URL: http://www.iprbookshop.ru/66563.html? (nata obparue-
Hus 23 Hoa0pst 2021) — PesxuM gocTymna: 1o mofrcKe.

4. bonu-bpyeBuu A.M. AHanu3 pe3yabTaToOB CXEMOTEXHUYECKOI'O MOJICIMPOBAHHUS B Ta-
kerax Multisim 10 u MATLAB [OnexTponHbIi pecypc]: meroauueckue ykazanus / A.M. bonu-
bpyeBuu. — DneKTpOH. TEKCTOBbIE JaHHbIE. — M.: MOCKOBCKHi1 TOCYy1apCTBEHHbBIN TEXHUUECKUI
yHuBepcuter uMeHu H.D. baymanma, 2013. - 28 c. - 978-5-7038-3724-5. — URL:
http://www.iprbookshop.ru/31372.html? (nata oOpamienus 23 Hosi0ps 2021) — Pesxxum pocryma:
IO TOATHCKE.

8.3 MeToanyeckune yKazaHus 1JIl CTYACHTOB 10 OCBOEHHMIO M CIIUTIIUHbI

N3yuenne aucuuIuimHel «Modenuposanue 21eKmMpOHHbIX cxemy OCYILECTBISETCS B MPO-
[[ECCe ayIUTOPHBIX 3aHATUI U CAMOCTOSITENIbHON padOThl CTy/IeHTa. AyAUTOPHbIE 3aHATHS MPO-
BOJATCS B (popMe JIeKIMH MPaKTHUYECKUX U JTaOOpaTOpHBIX 3aHATUH. Pa3nensl nucuumiun cie-
IyeT M3ydaTh MOCJIeN0BaTeNbHO, HaulHas ¢ nepBoro. Kaxnaplil pasnen, popmupyer HeoOX0au-
MBIE YCIIOBUS ISl CO3/IaHMs CUCTEMHOIO IIPEACTABIICHUS O IIPEAMETE TUCLUILINHBIL.
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CamocrosrenbHas paboTta sBIseTcs Haubosiee NPOAYKTHBHOM (opMoi 00pa3oBaTebHON
Y TI03HABATEJIBHOM NIEATEILHOCTH CTyAeHTa B iepuoa oOyuenus. CPC HampaBieHa Ha yriyole-
HUE U 3aKpelIeHue 3HaHUW CTY/EHTa, pa3BUTUE npaktudeckux ymeHnuil. CPC Bkitouaer cieny-
IOLIME BUIBI paboT:

— paboTy C JIEKIIMOHHBIM MaTepUAJIOM, TIOUCK M 0030p JUTEPaTyphl U IEKTPOHHBIX HC-
TOYHHKOB MH(OPMALIMU IO HHANBUAYAIBHOMY 3a/1aHUIO;

— ONEPEKAIOIIYI0 CAMOCTOATENIBbHYIO padoTy;

— BBINOJIHEHHUE pacueTHO-TpaduyecKux padoT;

— M3y4YCHHE TeM, BBIHECEHHBIX Ha CAMOCTOATENBHYIO TPOPadOTKY;

— MOJTOTOBKY K MEPONPUATHUSAM TEKYILEro KOHTPOJIS;

— IOJrOTOBKY K IIPOMEKYTOYHON aTTECTALlUU — SK3aMEHY.

CryneHTy HEOOXOUMO YCBOUTH U 3alIOMHUTH OCHOBHBIE TEPMUHBI, TOHATHS U UX OIpe-
JIEJIEHNUS, IOJIX0/Ibl, KOHLEIIIMA U METOIUKH.

KonTponb camocTosTenbHOM pabOThl CTYIEHTOB M KAa4€CTBO OCBOCHHUS TUCIUILIMHBI
OCYILIECTBJISIETCS. BO BpeMs ayJUTOPHBIX 3aHATUH. /{11 3TOro, BO BpeMst JEKUUN UCIOIb3YHOTCS
3JIEMEHTHI JUCKYCCUU U KOHTPOJIbHBIE BOIPOCHL. YPOBEHb OCBOCHHUS YMEHUIN U HABBIKOB IIPOBE-
psieTcst B Mpolecce MPAaKTUUECKUX U JIAOOpaTOpHbIX 3aHATUH. JlJig 3TOro MCIOJIb3YyIOTCS 3aja-
HUS1, IOJITOTOBJICHHBIE CTY/IGHTAMHU BO BPEMsI CEMECTpa M MpeJHa3HAYCHHBIE JIJIs TeKYIIEro KOH-
TpoJs (Tabnuua 6).

[TpomexxyTouHasi aTTecTalus 3K3aMeH MPOBOJUTCA B KOHIIE CEMECTpa, U TAKKe OIEHU-
BAIOTCS B Oaliax.

HToroBpiii peHTHHT OIpenesieTcs CyMMUPOBaHUEM OajlIOB MO pe3yJabTaTaM TEKYILEro
KOHTPOJISI M OAJUIOB, MOJYYEHHBIX Ha MPOMEXYTOYHOM aTTECTALMU 110 pe3yjbTaTaM 3K3aMeHa.
MaxkcumanbHblii uTOroBId pedTHHT — 100 OamioB. OneHke «OTIMYHO» cooTBeTCTBYeT 85-100
0aIIOB; «XOPOIIO» —75-84; «yIOBIETBOPUTEIBHO» — 65-74; MeHee 64 — «HEYIOBICTBOPUTEIIb-
HOY»

8.4 CoBpemenHbIe mpodeccnoHaIbHBIE 0a3bl JAHHBIX H HHPOPMAIMOHHBIE
CIPaBOYHBIE CHCTEMBI, HCTIOJIB3YyeMble MPH OCYIIECTBIEHNN 00Pa30BaTeILHOTO Mponecca
Mo TUCIHUIITNHE

1. ZNANIUM.COM: snexTpoHHO—OMOIMOTEUHas cucremMa: caidT. — Mocksa, 2011 — . —
URL: http://www.znanium.com (mara obparmenus: 27 aexadpst 2021). — Pexxum mocryma: amis
3aperucTpup. MOJIb30BaTENCH.

2. IPRbookKs: snexkrponHO—OMOMMOTEYHas cuctema: cat. — Mocksa 2018 — . — URL:
http://www.iprbookshop.ru (mara obpamenus: 18 mexabps 2021). — Pesxum goctyma: ais 3ape-
TUCTPUP. ITOJIB30BATENEH.

8.5 Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HTEepHETY», HEOOXOAMMBIX /JJI5l OCBOECHHS TUCHUILIUHBI (MOTYJIs1)

1. Poccuiickuii oOmeobpazoBarenbHbIii opTai: cait. — MockBa, 2005 — . — URL:
http://www.school.edu.ru/ (nata obpamenus: 21.12.2021). — Pexxum goctymna: ans 3aperucTpup.
MIOJIB30BaTENEH.

2. UHTYUT.py: Haunonansublit OTKpBITEIH YHUBEpCUTET: caldT. — Mocksa, 2016 — . —
URL: http://www.intuit.ru. (gara obpamenus: 23.12.2021). — Pexxum gocrtymna: st 3aperucTpup.
MOJIb30BaTENEN.

3. EDU.RU: Poccuiickoe oOpa3oBanue. DeepaibHBIN MOpTai. Y4eOHO—METOAMISCKAs
oubnuoreka: caiit. — Mocksa, 2005 — . — URL: http://window.edu.ru/catalog/ (mara obparie-
Hus: 11.12.2021). — Pexxum nocTyma: st 3aperucTpup. MoJIb30BaTEICH.

4. HUKC: HanuonanbHas mccleqoBaTelbcKas KOMIBIOTEPHAs CETh Poccum: caiit. —
Mocksa, 2019 — . — URL: https://niks.su/ (nara obOpamenus: 19.12.2021). — Pexxum pocryna:
JUTSL 3aPETUCTPHP. TTOJTb30BaTENEH.
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8.6 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe NIPOrpaMMHoe odecreyeHue,
HCIOJIb3yeMoe MPHU 0CylecTBIeHHH 00pa30BaTeIbHOIO Mpolecca no JUCIUIIHHE
Tabmuua 5 — IlepedeHp UCTIOIB3YEMOr0 MPOTrPAMMHOTO 00ECTICUCHHS

HaunmenoBanmue IO PexBU3NTHI / YCJIOBHA HCIOJIb30BAHUS
Microsoft Imagine JInnensnoHHbIi qorosop AD223 Ne008/65 ot 11.01.2019
Premium
OpenOffice CBo0Oo1HAS TULIEH3HSI, YCIIOBUS UCTIOJIb30BAaHUS 11O CChLIKE:
https://www.openoffice.org/license.html

IIJIMC MAX+PLUS CBoOoHas JIMIICH3MS, YCIOBHSI HCTIOIB30BAHMS TI0 CChUIKE:
Il Baseline https://www.intel.com/content/www/us/en/programmable/support/sup
port-resources/download/legacy/maxplus2/mp2-index.html.)

(& MAR+PLUS 1T Software x w9\ S=SEEs
€« = C @ hittps: /fwww .intel com /contentfwww fUs/en/programmable/support/support-resources fdownload,legacy /maxplus 2 fmp2-index html Lok

Products Solutions Support intel' USA (English) @ sienin & Q

Intel® FPGAs and Programmable Devices  /  Support /  SupportResources  J ] 4 MaxPLUS I

MAX+PLUS Il Software

MAX+PLUSS Il software is intended only to support legacy designs. MAX+PLUS Il software does not support MAXS Il CELDs, Cyclone® FPGAs, or Stratix®*FPGAs.

Quartus® Il software is Altera's primary development software and supports Altera's newest device families and most older device families. Download the free
Quartus Il Web Edition software today.

» MAX+PLUS Il BASELINE {version 10.2) G&
Available for legacy designs. Not recommended for new designs
Supports MAX 7000, MAX 3000, and selected ACEX® and FLEX® devices

» MAX+PLUS Il Student Edition {version 10.2) G
Available for legacy materials. Not recommendead for new classes

» MAX+PLUS Il Updates G
Not recommended for new designs

Company Information  Our Commitment Communities  Investor Relations  Contact Us  MNewsrocom  Jobs

(i@ £ — e — ~—
Puc.1 CBoGonHO pacnpocTpansiemas Bepcust nporpammbl MAX+PLUS 1l Baseline

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus 00pa3oBaTeIbHOIO MPOLEcca perJaMeHTupyeTcss y4eOHbIM IJIAHOM M pac-
NUCaHUeM y4eOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpernonaBaHus) - pycckuil. s Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBOeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuH oOyyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX JUCIHILIMH U MPO(eCcCHOHAIBHBIX MOJTY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIONMET0 00y4YeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarolie-
rocsi OT HEOOXOJUMOCTH UX MTOBTOPHOT'O OCBOEHHUS.


https://www.openoffice.org/license.html
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9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbII Mpoliecc MpH MPErnoAaBaHuu Kypca OCHOBBIBACTCS HAa WCIOJIB30BAHUH TPAIIH-
IOUOHHBIX, HHHOBAallUOHHBIX H I/IH(I)OpMaLII/IOHHbIX O6pa30BaTeHBHBIX TEXHOJIOTHH. TpaILI/II_II/IOH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU TPEACTABICHBI JCKIMSIMHA U CEMUHAPCKUMU (ITPAKTHYECKU-
MI/I) 3aHATUAMMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJILHBIe TCXHOJIOTHUU HCIIOJIB3YIOTCS B BUJC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX OPM MpoBeaeHus 3aHaTuil. MHpopManmoHHbe
0o0pa3oBaTeNbHbIC TEXHOJOTHUU PEATH3YIOTCS ITYyTEM aKTUBU3AIHMH CaMOCTOSITEIBHONH DPaOOTHI
CTY/ICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeIbHOI cpee.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JISKITMOHHBIN KypC MPEIoiaracT CUCTEMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOTIPO-
COB yueOHOTO IJIaHa.

Ha niepBoii iekiuu JIeKTOp 00513aH MPEeAyNPeaUTh CTYACHTOB, IPUMEHUTEIHLHO K KAKOMY
06a30BOMY y4eOHUKY (YUeOHMKAaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOUYUTAH KypC.

JIeKIMOHHBIN KypC JIOJDKEH J1aBaTh HaWOONbIINN 00beM MH(pOpManmu U 00ecreunBaTh
Oosiee rTy0OKOEe TOHUMAaHKUE YYEOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHBIIECH 3aTpare BPEMEHH,
4eM 3T0 TpedyeTcst OOIBIUHCTBY CTY/ICHTOB HA CAMOCTOSITEIIFHOE H3yUeHUE MaTepHaIa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CemuHapCcKue 3aHATHS MPEJCTABISIOT COOOW METATH3AIMIO JIEKIIMOHHOTO TEOPETHYECKO-
ro Matepuasa, IpoBOJATCS B LEJIAX 3aKPEIJICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3felibl.

OcHoBHOW (hopMOHi TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYX/IeHHEe Hauboee mpooieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke paz0op MpUMEpPOB M CUTYalUil B
ayJIMTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH MpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIH U KOHCYJIbTUPOBAHHE CTY/IEHTOB 10 COOTBETCTBYIOILIUM T€MaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, Ipe/AIaraeMble MpernoiaBaTeseM;

- y4aCTHE B JUCKYCCHUAX;

- BBITMIOJIHEHHUE MPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT J0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOXKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazapl U ONIIOHUPOBAHUE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHajioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OIICHI/IBaHI/Ie SaI[aHI/If/'I, BBITIOJTHCHHBIX Ha CEMHMHAPCKOM 3aHATUH, BXOJUT B HAKOILJICH-
HYIO OLIEHKY.

9.4 CamocrosTeapHasi padoTa 00y4aromuxcs 1Mo JMCHUILIMHE (MOLYII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEeMoCPeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIIMNCSA TMPEAMETHON HampaBlIE€HHOCTbIO, 3(PGEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AEATEILHOCTH 00yUaroIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUH;

- (popMuUpOBaHNE YMEHUU HCIOJIB30BaTh HOPMAaTUBHYIO U CIPAaBOYHYIO JOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEHN, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;
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- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHUS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3aLiy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYIIIAMU CTY-
JICHTOB B 3aBHCUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHonorus opraHu3any CaMOCTOSTENbHONW pabOThl CTYICHTOB BKJIIOUAET UCIIOJIb30BaA-
HUE WH(POPMAIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXET
IPOXOJIUTH B MMCbMEHHOM, YCTHON MJIM CMELIaHHOM (opme.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIEICHHBIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHUOHAJIbHOW JIUTEPATYpPHI.

9.5 Meroanueckne yKa3aHus 1JIs1 00y4alOIMXCS 110 OCBOCHMIO I CUMIIJIMHBI

IIpu M3ydyeHu AUCHUILIMHBI 00YYarOIUMCs 11eJI€CO00Pa3HO BBINIOJIHATh CIEAYIOIINE pe-
KOMEH/IallAH:

1. U3ydyenue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne u3yuyeHust Kakoro-inbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuajiam
PEKOMEHIYETCS 10 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS], TIOHATUS pa3ze-
na.

3. Ocoboe BHUMaHKE CIIEyeT YACTUTh BHIIOTHEHUIO OTYETOB 0 MPAKTHYECKUM 3aHITH-
SM ¥ MHJMBH1yaIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.

4. Bcs TemaTvka BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mperno-
naBartesneM. M jke 1aroTcsi HCTOYHMKH (B MEPBYIO O4epe/ib BHOBb M3/aHHBIE B NIEPUOANYECKON
Hay4yHOU JuTepaType) Juist 0oJiee AeTalbHOr0 MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX Ha JIEKLIUU.

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHS U (DaKThI;

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKLMOHHOM 3aHATHM MaTepuana U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEME JIMTepaTyphl;

- U3Y4YUTh PEKOMEHIOBAHHYIO JIMTEPATYPY, COCTABIATH TE3UCHI, aHHOTALUU U KOHCIIEKTBI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSTEIBHO BBIIIOJIHATD 3a/1aHKs, AHAJIOTUYHBIC NIPEJIaraéMbIM Ha 3aHATUSAX;

- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepralibl (POHIA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHAJIbLHO-TEXHHYECKOro o0ecre4eHus, He00X0MMOro
JJIs OCYILeCTBJICHHS 00pa30BaTE/ILHOIO NPOLEcCca M0 AUCHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pya0BaHUE
Tabnuna 6 — MaTtepuaabHO-TEXHHUYECKOE 00ecTieYeHNE TUCITUTUIMHBI

HanmeHnoBanue
Hcnoaniyemoe Hasnayenue
Aynuropusi ayJAUTOPUH
o0opynoBaHnue o0opynoBaHus
(;1abopaTopun)
211/3 JIaGoparopusi KOMIIBIOTEP- | IEPCOHANIbHBIE VYHuBepcanpHOe
HOTO TIPOEKTUPOBAHUSA U | KOMIIBIOTEPHI CPEJICTBO pacyeToB U
MOJIETTUPOBAHUS oopmienus pabor

10.2 TexHuueckue U 31eKTPOHHbIE CPeICTBA 00yYeHU

[Tpu npoBeneHNnn 3aHATUN UCHIONB3YETCs ayAUTOpHUs, 000pyI0OBaHHAs IIPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npe3eHTanuii. Kpome toro, mpu nmpoBeneHun
JEKIMHA U MPAKTUYECKUX 3aHATHH HE0OX0AUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00€CTIedeHHEM I IEMOHCTPALMK MTPE3EHTALUH.
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11 HNuble cBeaenud

MeToauuyecKue PECKOMEHIAIINH 110 oﬁy'{enmo JUI ¢ OrpaHUY€HHBIMHA
BO3MOKHOCTAMMU 3/1I0POBbA U UHBAJIMAOB

OcBoeHMe NUCIUILTMHBI 00yYarOIIUMUCS C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpynmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS ISl ITOIYYEHUsT 00pa3oBaHus 00yJaroIuMu-
CSl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKHUMH
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIKUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMy peaOWIMTallii UHBAIHIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA MPErnoAaBaHus ThIOTOPAaMU, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, MPOLIEIIIMMHU OATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(beKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIMOKYIBTYPHOU peabuIuTaIH C LENbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/IEH-
TaMu, CO3AaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyAieHueckoi rpymmne. [logbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPENOCTaBIEHUS MaTepuasa B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YalbHOW, C MCIOJB30BAHUEM CIELHMATbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucruruiHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHHusl 00ILEro M ClelraibHOro0 Ha3HaueHUs (IEPCOHAIBHOIO U KOJUIEKTMUBHOI'O HCIIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUS ATTECTAIIMK JIJIS CTYACHTOB-UHBAJINIOB YCTaHABIMBAETCS C YYETOM
WHIUBUIYAJIbHBIX MCUX0(pU3ndYeckux ocooeHnocret. s cryaentoB ¢ OB3 npenycmarpuBaet-
cs1 IocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TMEYaTHOW WIM DJIEKTPOHHOM ¢dopme (Uil JUI € HapyUIEHUSIMH OIOPHO-
JBUTATENLHOTO almapara);

- B IIeYaTHOM (popMe WM JIEKTPOHHOHU (hopMe ¢ yBEIIMYEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

- METO/IOM UTEHUS aCCUCTEHTOM 33/1aHUs BCIYX (JUIs1 JIUL C HAPYIIEHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakuX CTYOEHTOB MpeaycMaTpuBaeTCs JOCTYMHasi Gopma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- IMCbMEHHO Ha Oymare wid HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsl JIUL C HapYIIEHU -
MU CcllyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BapUAHTOB C UCIOJIb30BAHUEM YCIYT acCUCTeHTa (s
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

- YCTHO (217151 JIUL C HAPYILIEHUSMU 3pEHMS], OIOPHO-IBUTATEIBHOTO aIlapara).

[Ipu HeoOxoauMoOCTH 711 00YYAIOMIMXCS ¢ MHBAIMIHOCTHIO MPOLEAYpa OLIEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«MOHCJ’II/IPOBaHI/Ie AJICKTPOHHBIX CXEM)»

Hanpanenune noaroToBku

11.03.04 DnexTpoHHKA U HAHO3JIEKTPO-
HUKa

Hampasnennocts (nmpo¢uiab) oOpazoBaTesIbHON Ipo-
rpaMMBbI

HpOMI)IIHJICHHaﬂ OJICKTPOHHKA

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY)

2021

dopma o0yueHHs 3aounas Gopma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
4 7,8 4
Bun npomexyTouHOM aTTecTanuu ObecrieunBarolee noapasieieHue

OK3aMeH Kadenpa «I[IpombliieHHAs 3I€KTPOHUKAY
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1 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUH

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Koa u HaumeHoBaHue HNuaukaropsl Ilnanupyemble pe3yjibTaThl
KOMIIeTEeHI[UH AOCTHKEHU S 00yuyeHus 10 TUCHUILJINHE
Ipodeccnonanbubie

IIK-1 CrocoOeH BBINOJIHATE
pacyeT U MPOEKTUPOBAHUE
3JICKTPOHHBIX IPHOOPOB, CXEM
U YCTPOMCTB Pa3Iu4HOrO
(GYHKIIMOHATBLHOTO HA3HAYEHUS

[TIK-1.1 3Haet npUHIUIIBI
KOHCTPYMPOBAHUS OT-
JIEJIbHBIX aHAJIOTOBBIX
0JIOKOB 3JIEKTPOHHBIX
puOOpPOB

[TIK-1.2 YmeeT npoBOAUTH
OIICHOYHBIE PACUETHI Xa-
PaKTEPUCTHUK JIEKTPOH-
HBIX IpUOOpPOB

I1K-1.3 BnageeT HaBbIKa-
MU TTOATOTOBKH MPUHITN-
MUAJIBHBIX ¥ MOHTaXKHBIX
ANEKTPUICCKUX CXEM

Hcnons3oBaTh cpeacTBa aBToO-
MaTu3aluu CXEMOTCXHHUYCCKOI'O
IMPOCKTUPOBAHM.

Hcnonb30BaTh BCTPOECHHBIE
CpelcTBa NPOrpaMMHUPOBAHMS U
OTJIaIKU CUCTEMbI aBTOMAaTH3HU-
POBAaHHOT'O IIPOEKTUPOBAHMSL.

Tabmuna 2 — [Mactiopt GoH/1a OIICHOYHBIX CPEJICTB

KonTposmpyembie HaumenoBanue
dopmMupyemas
pa3aeJsl (TeMbl) OLICHOYHOI'0 IToka3aTenu oueHKHu
KOMIIeTeHIUsl
AUCHHUILINHBI cpeAcTBa
Paznen 1-5 [K-1 Teer [IpaBunbHOCTH
BBITIOJTHEHUS 3a/1aHUS
Paznen 2-4 [K-1 3amuTa nabopa- AprymMeHTUpOBaHHOCTb
TOPHBIX padoT OTBETOB
Paznensr 2-4 [1K-1 IIpaktnueckue | [lonmHOoTa M NPaBUIBHOCTH
3a/1aHUS BBIITOJIHEHUS 3aJJaHUs
Paznensr 2-5 [1K-1 PI'PNel,Ne2 IlonHoTa M TPaBUIBHOCTH
BBIITOJIHEHUS 3aJJaHUs
Paznen 1-5 [1K-1 Bormpocs! k 3k3a- IlonHoTa M apryMeHTHpO-
MEHY BAHHOCTb OTBETOB

2 MeToauyeckue MaTepPUAJIbl, ONpeleJsoNie MPoueaypPbl OlleHNBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePHU3yIolHe Mpoiecc
(popMupoBanus KomMmneTeH M

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).
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HaumenoBanue C
Ne OLEHOYHOTO JJUN Mxana Kpurepuu
cpeicTBa BbIINIOJIHCHU A OLCHUBAHUA OLCHUBAHUA
7,8 cemectp
Ilpomesriccymounan ammecmanus 6 ghopme IK3amena
1 Tect B TEUECHUE 5 6amioB 5 6amnoB — 91-100 % mnpaBHIBHBIX OTBe-
ceMecTpa TOB — BBICOKMI YPOBEHb 3HAHMUIA;
4 6amnoB — 71-90 % mpaBUIIBHBIX OTBETOB
— ZI0OCTaTOYHO BBICOKUH YPOBEHb 3HAHUN;
3 6amnoB — 61-70 % npaBUIIBHBIX OTBETOB
— CpeHU YPOBEHb 3HAHUM;
2 6amna — 51-60 % npaBUIIbHBIX OTBETOB —
HU3KHUHA YPOBEHb 3HAHUU;
0 6amnoB — 0-50 % mpaBUIBHBIX OTBETOB —
OYECHb HU3KHI YPOBEHb 3HAHU.
2 [IpakTHueckoe | B TeueHUE 5 GayoB 5 GaIIOB — CTY/IEHT MOKA3aJl OTINYHBIE
3azanme | ceMecTpa HaBBIKY IPUMEHEHUSI [TOJTyYEHHBIX 3HAHUI
3 | Ilpaktuueckoe | B TedeHHE | 5 OaioB ¥ yMeHHUI{ [IpH peLeHnH PodecCHOHAb-
3a1aHue 2 cemectpa HBIX 33/1a4 B PAMKAX YCBOEHHOIO y4eOHOro
4 [IpakTHueckoe | B TeueHUE 5 GaioB MaTepHaa.
3ajaHue 3. cemecTpa 46 -
5 [IpakTuueckoe | B TeueHUE 5 baioB AIlIOB — CTYJICHT TOKa3all Xopolue
sanamue 4. cemecTpa HABBIKH IIPUMEHEHN MOy CHHDIX 3HAHMU]
6 | JlJabopatopuas | B TeueHue | 5 OaioB W yMCHHUI{ IIPH PEIICHUH PO ecCHOHaIb-
pa6OTa 1 ceMmecTpa HBIX 3a1a4 B paMKaX YyCBOCHHOTI'O ylleﬁHO—
7 JlaGopaTopHasi | B TeUEeHHE 5 baioB ro Marepuaia.
pabota 2 cemecTpa 3 6ajIoB — CTYACHT MOKa3aj y10BJIETBO-
8 | JJaboparopHast | B TeueHHE 5 OanoB pUTENIbHOE BJIaJICHUE HaBbIKAMU ITPUMEHE-
pabora 3 cemecTpa HUSl TIOJIYYEHHBIX 3HAHUN U YMEHUU IIPU
9 | JIaboparopHas | B TeueHHE 5 Gaios peleHny mpoheCcCUOHAIBHBIX 3a/1a4 B
pabora 4 cemectpa paMKax yCBOEHHOI0 yu4eGHOro MaTepHana.
10 | JTabopaTopHasi | B TeUeHHUE 5 6amioB 2 Gama — CTYJEHT IPOJEMOHCTPHPOBAT
pabota 5 ceMecTpa .
11 | JTaboparopras | B TeucHme 5 Ga/ion HEJI0CTaTOYHBIN YpPOBEHb BIIaJICHUS yMe-
pa6ota 6 cemectpa HUSIMHU Y HABBIKAMH TPU PEIICHUH TTPO-
12 | BomonHeHnne | B Teuenue 5 6anioB (eccroHaNTBHBIX 3a]1a4 B paMKax YCBOEH-
PT'PNel No2 cemecTpa HOT0 y4eOHOro Marepuaia.
TEKYILIUH KOHTPOJIb - 60 6amioB -
1 | Dx3ameHn 40 6amnoB | 40 — cTyneHT BiaJleeT 3HAHUSAMHU B IOJTHOM
o0beMe, CaMOCTOSITENIFHO, JIOTHYECKH TI0-
CJIEZIOBATENIFHO W MCUEPITBIBAIOIIE OTBEYA-
€T Ha MOCTaBJICHHBIE BOIIPOCHI;
30 — cTyneHT BiajeeT 3HAHUSAMHU MOYTH B
MOJIHOM 00beMe (MMeEIoTCsl mpoOesnbl 3Ha-
HUA TOJBKO B HEKOTOPHIX, OCOOEHHO
CJIO’KHBIX pazJiesiax); He IOIYCKaeT BMECTe
C TEM CEepbhE3HBIX OIIMOOK B OTBETAX;
20 — cTymeHT BIIACET TONBKO 00s3aTelNb-
HBIM MUHHUMYMOM 3HaHHUU TI0 AUCIUTUINHE,
0 — cryneHT He OCBOMJI 00s3aTeIbHOTO
MUHHMYMa 3HaHUH, HE CIOCOOEH OTBETUTh
Ha MOCTABJIEHHBINA BOIPOC
[IpomexyTouHas 40 6anos -
arTecTauus
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HaumenoBanue C
poxu Ikana Kpurtepuu
No OLICHOYHOI0
BbBINNOJITHCHHSA OIICHUBAHUA OIICHUBAHUA
cpeacraa
HUTOI'O: 100 6asnoB -
KpuTtepun oneHkn pe3yibTaToB 00y4eHHUs 110 AU CHMILIMHE:
0 — 64 % oOT MakCUMaJdbHO BO3MOXXHOM CyMMBI 0ajUIOB — «HEYIOBJIETBOPUTEIHHOY»
(HEeIOCTaTOYHBIN YPOBEHD Ul MPOMEKYTOUHOM aTTeCTalluy 110 AUCLUILINHE);
65 — 74 % oOT MakCUMallbHO BO3MOXHOW CYMMBI 0allIOB — «YIOBJIETBOPUTEIHHO»
(mOporoBbIi, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJlJIOB — «XOpPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % ot MakcMMalIbHO BO3MOKHON CyMMBI 0ajljIoB — «OTIMYHO» (BBICOKUH, MaKCUMaJb-
HBIN YPOBEHB)

3agaHus 1019 TeKyLero KOHTPoJIs
TECT

1. MonenupoBaHue — 3T0:

1. mpornecc 3amMeHbl peajJbHOro 00BeKTa (Tpoliecca, SIBJICHHS) MOJEIbIO, OTpaskaroleit
€ro CYLIECTBEHHbIE IIPU3HAKYU C TOUKH 3PEHUSI JOCTUKEHUSI KOHKPETHOM L1eNu;

2. mpoliecc AeMOHCTPAIUU MOJIENIEeH OJIeXk bl B CAJIOHE MO,

3. mpouecc HehOpMaTbHOM MOCTAHOBKH KOHKPETHOW 33J1auu;

4. mporiecc 3aMeHBbl pealbHOr0 00BbeKTa (Tmpoliecca, sSBICHHUS) APYTUM MaTepuaibHbIM
WIH UJCAIbHBIM 00bEKTOM;

5. mporecc BBISIBIEHUS CYIIECTBEHHBIX MPU3HAKOB PACCMaTPUBAEMOI0 OOBEKTA.
2. Monensb — 370!

1. banTacTHUeckuit oOpa3 pealbHOM JIEHCTBUTEILHOCTH;

2. MaTepuaIbHBIA WM a0CTPAKTHBIA 3aMEHHUTENb O0BEKTA, OTPAKAFOIINNA €T MPOCTPaH-
CTBEHHO-BPEMEHHbBIE XaPaKTEPUCTUKH;

3. MaTtepuaiabHbBId WM aOCTPAKTHBIA 3aMEHUTENb OOBEKTa, OTPAKAIOIIUHA €ro Cylie-
CTBEHHBIE XapaKTEPUCTHKH;

4. onMCcaHMe U3y4yaeMOoro 00bEKTa CPEICTBAMH U300pa3UTEIILHOTO UCKYCCTBA;

5. uHpOpMaLUs O HECYIIECTBEHHBIX CBOMCTBaX 00BEKTA.
3. Ilpu n3yyeHnn o0beKTa peaabHOU NEHCTBUTENLHOCTH MOKHO CO3/1aTh:

1. oIHY €IMHCTBEHHYIO MOJEIIb;

2. HECKOJIBbKO Pa3JIMYHBIX BUAOB MOJENEH, Kax/aas U3 KOTOPBIX OTPAa)KaeT T€ WM UHbIE
CYIIECTBEHHbIE PU3HAKU 00BEKTA;

3. 0JIHYy MOJI€Jb, OTPa’KAIOIYI0 COBOKYITHOCTh IPU3HAKOB OOBEKTA;

4. TOYHYIO KOMHIO OOBEKTa BO BCEX MPOSBICHUIX €r0 CBOMCTB U MOBEICHUS;

5. BOIIPOC HE UMEET CMBICIIA.
4. TIpouecc NOCTPOEHUSI MOJIEH, KaK IIPABUIIO, ITPEAIIOINIAracT:

1. onucaHue Bcex CBOMCTB UCCIEAYEMOT0 OObEKTa;

2. BBIFETICHHE HamOoJee CYIIECTBEHHBIX C TOYKH 3pPEHMS pellaeMON 3a/aud CBOMCTB
00BEKTa;

3. BIJIeNIEHHE CBOMCTB 00BEKTa OE30THOCUTENBHO K IEJISIM pelIaeMoi 3aaui;

4. onMcaHMe BceX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK U3y4aeMOro OObEKTa;

5. BeIJIeNIeHHE He 0oJiee TpeX CYIIECTBEHHBIX MTPU3HAKOB OOBEKTA.
5. HarypHoe MoaenupoBaHue 3T0:

1. MozenupoBaHue, MpU KOTOPOM B MOJIEIM Y3HAETCS MOAETHPYEMBIH 0OBEKT, TO €CTh
HaTypHasi MOJIeJIb BCET/1a UMEET BU3YAJIbHYIO CX0KECTh C 00BEKTOM- OpUTHHAJIOM;

2. co3jaHue MaTeMaTH4ecKux (hOpMyJ, ONMUCHIBAIONINX (POPMY WIIK MOBEIEHUE 00BEKTa-
OpUTHHAa;
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3. MoaenupoBaHHe, IPU KOTOPOM B MOJENN y3HAETCs KaKOH-TMOO OTAETbHBIN MpPU3HAK
00BbEKTa-OpUTHHAIIA,

4. COBOKYIHOCTh JAaHHBIX, COJEpXKAalIMX TEKCTOBYI0 HHpopManuio 00 o0beKTe-
OpUTHHAIIE;

5. co3panue TabIUIkI, cofieprKamiei nHopManuo 00 00bEKTe-OpUrnHaIe.
6. NudopManinoHHO# MOJIEIBI0 00BEKTA HENB3SI CUNTATH:

1. onrcanne 00BEKTAa-OPUTHHATIA C IOMOIIBI0 MATEMATHYECKUX (POPMYIT;

2. Apyroil oObEKT, HE OTpa)KArOIIMH CYIIECTBEHHBIX NPU3HAKOB M CBOMCTB OOBEKTa-
OpUT'MHAJIa;

3. COBOKYIMHOCTh JAaHHBIX B BHJIE TAOJUIIbI, COAepKAUX NTHHOPMAIIUIO O KAYECTBEHHBIX
Y KOJIMYECTBEHHBIX XapaKTEPUCTUKAX 00BEKTa-OpUTHHAIA;

4. onucanue 00bEKTa-OpUTHHAJIA HA €CTECTBEHHOM WM (POPMAIBHOM SI3BIKE;

5. COBOKYMHOCTH 3alICAHHBIX Ha SI3bIKE MATEMAaTHKH (OPMYII, OMHUCHIBAIOIIUX TOBE/IE-
HUE 00bEeKTa-OpUTrMHAIA.
7. Marematndeckas MoJIellb 00BEKTa — 3TO:

1. co3nanHas U3 Kakoro-immbo maTepuana MoJielb, TOUHO OTpaXkarolllas BHEIIHHE MpH-
3HAKU 00BEKTa-OpPUTHHAIIA;

2. omHMCaHKEe B BUJIE CXEMbI BHYTPEHHEH CTPYKTYphI H3y4aeMoro o0beKTa;

3. COBOKYIHOCTb JaHHBIX, COJAEPKALIUX MH(OPMAIMIO O KOJUYECTBEHHBIX XapaKTepH-
CTHKax 00bEKTa U ero MoBeJICHUs B BUJIC TaOJIHIIbI;

4. COBOKYITHOCThH 3allUCAaHHBIX HA S3bIKE MATEMATHKH (HOPMYJ, OTPAXKAIOMHUX Te WU
WHBIE CBOICTBA 00BbEKTa-OpPUTHHANIA UM €T0 MTOBEICHUE;

5. mocnea0BaTeNbHOCTh AIEKTPUUECKUX CUTHAJIOB.
8. K unciny MareMaTuuecKkux MOJENe OTHOCUTCS:

1. MHUJIMLIECKU TTPOTOKOT;

2. mpaBuUJIa JOPOKHOTO JIBUXKEHUS;

3. popmyna HaXOXKJICHHUS KOPHEH KBAaAPATHOTO YpaBHEHHUS;

4. KyJIMHApHBIN PELIENT;

5. MHCTPYKIUs 10 cOOpKe MeOemu.
9. K 4ncny 710KyMEHTOB, MPEACTaBIAIONMX CO00H MHPOPMALMOHHYIO MOJIENb YIIPaBJIE€HUS roc-
y1apCTBOM, MOKHO OTHECTH:

1. Koncturynuto P®;

2. reorpaduueckyto kapty Poccuu;

3. Poccuiickuil cioBapb MOJIUTUYECKUX TEPMHUHOB;

4. cxemy Kpemus;

5. CIIMCOK JIEMyTaTOB IOCY1apCTBEHHON JlyMBI.
10. K uadopMaIimOHHBIM MOJIEIISIM, OMTMCHIBAIOIIUM OPTaHHU3aIUI0 y4eOHOTo Tpoliecca B MIKOJIE,
MOKHO OTHECTH:

1. KTaccHBIN KypHa;

2. pacnMCaHu€ ypOKOB;

3. CIIUCOK YYaluXxcs MIKOJIBI,

4. mepeveHb IKOJIbHBIX Y4eOHHKOB;

5. mepedyeHb HarJISAIHbIX Y4EOHBIX TOCOOUH.
11. Tabauunas nHGOPMAIIMOHHASI MOJIENb MTPECTABIISIET COOOM:

1. Habop rpaduKOB, PUCYHKOB, YEPTEKEHN, CXEM, TUATPAMM;

2. onMCaHNe UEPAPXUUECKOI CTPYKTYPBI CTPOECHUS MOJIETHUPYEMOT0 00BEKTa,

3. onucaHue 0OBEKTOB (MM MX CBOMCTB) B BHJIE€ COBOKYITHOCTH 3HAu€HUH, pa3Mmelae-
MBIX B TaOJIHUIIE;

4. cuctemy MaTeMaTHYECKUX GOPMYI;

5. mocnea0BaTeNnbHOCTD NPEUI0KEHUHN HA ECTECTBEHHOM SI3BIKE.
12. Or™mets JIOXKHOE mnponomkenue K BbicKa3biBanuio: “K mHbOpMammoOHHOMY mpoIieccy mo-
UCKa MH(OpPMAIIMH MOKHO OTHECTH...”
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1. HemocpeacTBeHHOE HAOI0IEHUE;
2. 4TeHUE CIIPABOYHOM JIUTEPATYPHI;
3. 3anpoc K HH(POPMAIIMOHHBIM CUCTEMaM;
4. moctpoeHnue rpadUuecKoil MoAenu SBJICHHUS,
5. mpociylnIMBaHue paauonepeaad.
13. Ormers UICTUHHOE Bbicka3biBaHuE:
1. HemocpeacTBeHHOE HAOMIOIEHUE — 3TO XpaHEHHE HHPOPMALIUY;
2. YTeHHE CIIPABOYHOMN JUTEPATYPhl — 3TO MOUCK UH(POPMALIUK;
3. 3anpoc Kk HHOPMAIIMOHHBIM CUCTEMAM — 3TO 3alUTa WH(HOPMAIINH;
4. moctpoenue rpaduuecKoil MoeNu IBJICHHUS — ATO Nepeadya nHhopMaluu;
5. mpocaymMBaHue paaroIepeadn — 3To mporece 00padboTku HHPOPMALIKH.
14. Pucynku, KapThl, YepTEKHU, AUATPAMMBI, CXEMbI, TpadUKH MIPEACTABISAIOT COOOI:
1. TabnuuHble MHOOPMAIIIOHHBIE MOJETIH;
2. MaTeMaTH4eCKHe MOJIEIIH;
3. HaTypHbIE MOJIEIIH;
4. rpadpuueckre nHGOPMAITMOHHBIE MOJIEIIH;
5. nepapxuueckre HHPOPMAIMOHHbBIE MOJIEIIH.
15. Onucanue rno0anbHON KOMIBIOTEPHOH ceTu MIHTepHET B BUJIE CHCTEMBI B3aMOCBSI3aHHBIX
00BEKTOB CIIEAYET pacCMaTPUBATh KaK:
1. HAaTYpHYIO MOJIETIB;
2. TaOJIMYHYIO MOJICITB;
3. rpadUyYeCcKyI0 MOJIEINb;
4. MaTeMaTHYECKYIO MOJIEIb;
5. ceTeByI0 MOJIETIb.
16. daiinoBas cucreMa NepPCOHAIILHOIO KOMIIBIOTEPA HauboJIee aIeKBaTHO MOYKET ObITh OIKMCaHa
B BUJIE:
1. TaOIMYHOM MOJIEIIH;
2. rpaduueCcKOr MOJICIIH;
3. uepapXxuuecKou MOJIeIu;
4. HaTypHOI MoJenu;
5. MaTeMaTU4YECKON MOJEIH.
17. B 6uonoruu kinaccupukaus npeicTaBuTenei )kUBOTHOIO MUpa MpeJICTaBIseT COOO0M:
1. nepapxu4ecKyro MOJIENb;
2. TaOJIMYHYIO MOJIEIIb;
3. rpau4YecKyr0 MOJIEIIb;
4. MaTeMaTHYECKYIO MOJIEb;
5. HAaTYpHYIO MOJIEIIb.
18. Pacniucanue nBHXEeHHE MOE3/J0B MOKET pacCMaTpUBaThCs Kak MpH:
1. HatypHOU MOJENH;
2. TabaMYHON MOJIeNH;
3. rpadudeckoit Mmoienu;
4. KOMIBIOTEPHON MOJIEIH;
5. MaTeMaTH4eCKOM MOJIEIIM.
19. I'eorpaduueckyro KapTy clieayeT paccMaTpuBaTh, CKOpee BCETro, Kak:
1. MmaTeMaTHUYECKYIO0 WH(POPMAIIMOHHYIO MOIETh;
2. BepOaJIbHYI0 HH(OPMAIIMOHHYIO MOJIEIb;
3. TabnuYHYI0 HHPOPMAITMOHHYIO MOJIEIb.
4. rpaduueckyro HH(HOPMAILIMOHHYIO MOJIEIb;
5. HaTYpHYIO MOJIENb.
20. K yncny cambIX nepBbIX rpaduuecKkux HHPOPMALMOHHBIX MOJIeNeil caelyeT OTHECTH
1. HacKkanbHBIE POCIINCH;
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2. KapThl NOBEPXHOCTU 3€MJIH;

3. KHUTH C WUTKOCTPALUSAMU;

4. cTpouTENbHbBIE YEPTEKU U TUIAHBI,

5. UKOHBL.

21. Ykaxure JIOXKHOE yrBepxaeHue:

1. “CTporux mpaBui OCTPOEHUS 000N MOJIeTH CHOPMYITHPOBATh HEBO3MOXKHO

2. “Hukakast MOZIEJIb HE MOXET 3aMEHUTb CaMO SIBJICHHE, HO IPU PELEHUN KOHKPETHOM
3a/1a4yd OHAa MOYKET OKa3aThCsl OUEHb I10JIE3HBIM UHCTPYMEHTOM";

3. “CoBepIIeHHO HEBA)XHO, KaKUe OOBEKTHI BHIOMPAIOTCA B KAYECTBE MOJEIHUPYIOUINX -
[JIaBHOE, YTOOBI C UX MOMOIIbI0 MOXHO ObUIO Obl OTpa3uTh HauOoJiee CYIIECTBEHHBIE YEPTHI,
IPU3HAKU U3Y4aeMOro o0bekTa”;

4. “Mopenb COIEPIKHUT CTOIBKO K¢ HHPOPMAIIMH, CKOJIBKO U MOJCIUPYEMbIH OOBEKT ;

5. “Bce obpa3zoBaHue — 3TO U3YYCHHE TE€X WU MHBIX MOJEICH, a TaK)Ke IPUEMOB UX HC-
MOJIb30BaHUSA .

22. IlocTpoeHne Moy UCXOIHBIX JAAHHBIX; IOCTPOEHUE MOJEIN pe3yibTaTa, pa3paboTka ai-
roputMma, pazpaboTKa ¥ MporpamMmbl, OTJIaJIKa U UCHIOJHEHHE MMPOTrPaMMBbl, aHATU3 U UHTEpIpe-
Tanus pe3yabTaToB — 3TO:

1. pa3paboTka anropuT™a peueHus 3aaay;

2. CIIUCOK KOMaH]1 UCIIOJTHUTEITIO;

3. aHanu3 CyIIECTBYIOUIUX 33/a4;

4. sTansbl peleHus 3aauu ¢ IOMOIIbIO KOMITbIOTEPA;

5. anropuTM MaTeMaTUYECKOM 3a1a4H.

23. B xayecTBe npuMepa MOJIEIH MOBEJCHUS MOXHO Ha3BaTh:

1. clIMCOK y4aluxcsi MIKOJbL;

2. IJIaH KJIACCHBIX KOMHAT;

3. mpaBuIia TEXHUKH 0€30MaCHOCTH B KOMITBIOTEPHOM KJIACCE;

4. nnaH BaKyaluu Ipy MOXKape;

5. 4epTEeKU UIKOJIBHOTO 3aHUSl.

24. KoMnblOTEpHOE UMUTALIMOHHOE MOJIEIMpOBaHue siepHoro B3pbiBa HE mo3posnser:

1. sKCTIEpUMEHTAILHO MPOBEPUTD BIHUSHUE BHICOKOW TeMIIepaTyphbl U 00IyYeHHs Ha TIPH-
pOAHBIE OOBEKTHI,

2. IPOBECTU HATYPHOE HCCIENI0BAHUE NIPOLIECCOB, MPOTEKAIOIINX B IPUPOAE B IPOLECCE
B3pbIBa U 110CJIE B3PbIBA;

3. yMEHBIIUTh CTOMMOCTb HCCIIEIOBAaHUM U 00ecTieunTh 6€30MacCHOCTb JHOIEH;

4. MoNy4uTh JOCTOBEPHBIE TaHHBIE O BIMSHUU B3pbIBa HA 3/I0POBBE JIOJIEH;

5. MOJYYUTHh AOCTOBEPHYIO MH(OPMAILUIO O BIMSHHUH SACPHOTO B3pbIBa HA PACTCHUS U
JKUBOTHBIX B 30HE OOJTydCHHUSI.

25. C noMonIb10 KOMIIBIOTEPHOTO UMUTATMOHHOTO MoaenupoBanust HEJIB34 u3zyuars:
1. nemorpaduueckre npoueccsl, NPOTEKAIOUINE B COL[UAIBHBIX CUCTEMAX;
. TEIUIOBBIE ITPOLIECCHI, TPOTEKAIOIINE B TEXHUYECKUX CUCTEMAX;
. UHQISAIMOHHBIE ITPOLIECCH] B TPOMBIIIIJIEHHO-9KOHOMUYECKUX CHCTEMAX;
. IPOLIECCHI IICUXOJIOTMUYECKOT0 B3aUMOAECUCTBHSI YUEHUKOB B KJIACCE;
. TPAEKTOPUU JABUKEHUS IJIAHET U KOCMUYECKHUX Kopabieil B 6€3BO3IyIIHOM IPOCTpaH-

DN W

CTBE.
3AJJAHUA HA TIPAKTUYECKHUE 3AHATUA

IIpaxmuueckoe 3a0anue 1.IIpoexmuposanue yughposvix cxem Ha OCHOBE NO2UHECKUX Bbl-
Padicenuti ¢ UCnonb308aHuem 6az08020 HAOOPA >1eMEHMOB.

Tunossle 3a1aHUs IPUBEACHBI HUXKE:

1. BoimomHuTe MMHUMHU3ALIMIO JIOTUYECKON (PyHKINN

f = XIx2+ x2x3 + XIx2x3+ x1x2x3
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CrpoeKkTUpyHUTe JIOTMYECKHE CXEMBI, PEATM3YIOIINE UCXOAHYI0O U MUHUMH3UPOBAHHYIO
¢GyHkuuio. JlokaxkuTe TOXXAECTBEHHOCTh UX ()YHKIIMOHMPOBAHUS C MTOMOIIBIO (YHKIIMOHATIBHON
cuMyisinuu. [IpoBenure CpaBHUTENBHYIO OLIEHKY I1apaMETPOB IIOJYyYEHHBIX CXEM 110 YUCILYy HC-
II0JIb3YEMBIX JIOTHYECKUX 2JIEMEHTOB U MAaKCUMAJIbHOU 33J€PKKE NEPEKIIFOUEHUS.

2. BBINONIHNTE MUHUMH3AIHIO JIOTHYECKON (DYHKIIMU

f = XIX3+ XIX2X3+ X1 X3+ X1x2x3 + x2x3

CrpoekTHpyiTe JIOTUYECKHUE CXEMbl, peaU3yIoIue UCXOJHYH0 ¥ MUHUMM3HPOBAHHYIO
¢ynkuuio. JlokaxXuTe TOXIECTBEHHOCTh UX (DYHKIIMOHUPOBAHUS C MOMOIIBIO (PYHKIIMOHAIBHOU
cumysanuu. [IpoBeaure cpaBHUTENbHYIO OLIEHKY IIapaMETPOB MOJIYYEHHBIX CXEM IO YHMCIY HC-
[10JIb3YEMBIX JIOTHUECKUX 3JIEMEHTOB U MAaKCUMaJIbHOU 33JI€PKKE MEPEKITIOUEHNUS.

IIpakmuyeckoe 3a0anue 2. Ilpoekmupoganue CI0M#CHbIX YUPDPOBLIX CXeM C UCNONb306a-
Huem 6a306020 HabOPa KOMNOHEHMOB.

Tunossle 3a1aHUs IPUBEIEHBI HUXKE:

1. Pa3paboTarh cxemMy CpaBHEHMS JIBYX UYETBIPEXpaszpsaAHbIX omepaHnoB A=a3a2alal u
B=b3b2b1b0, dopmupyromyio ¢mar Z=1 npu paBeHctBe omnepaHaoB A=B, daar Y=1 mnpu
A>=B. IIpoBeputb paboTy CXEMBbI, UCIIOJIb3Yysl CUMYJISALIUIO.

2. Pa3paboTarh cxeMy KOHTPOJIsI YETHOCTU §-pa3psiiHbIX uncen. [IpoBeputs paboTy cxe-
MBI, UCIIOJIb3YS] CUMYJISLIUIO.

IIpakmuyeckoe sanamue 3. [Ipoexkmupogarnue KOMOUHAYUOHHBIX YUPPOBBIX CXEM.

TunoBble 3a1aHNsI IPUBEACHBI HIKE:

1. Pa3paborath KOMOMHALIMOHHBINM cymmaTop 4-pa3psaHbix ornepannoB A=a3a2alal u
B=b3b2b1b0 ¢ mocnemoBarenbHbIM (HOPMUPOBAHHEM MEPEHOCOB. [IpoBEpUTH PabOTy CXEMBI,
UCIIOJIb3YS] CUMYJISLUIO.

2. Pa3paboTtarhb KOMOWHAIIMOHHBIN cymMMaTop 4-pa3psaHbix omepaHaoB A=a3a2alal u
B=b3b2b1b0 ¢ popmupoBanrem yckopeHHOro nepeHoca. [IpoBeputh paboTy CXEMbI, HCIOIB3YS
CUMYJIALIUIO.

Ipakxmuueckoe 3adanue 4. [Ipoexmuposanue nocied08amenbHOCMHbIX YUDPOBIX CIMPYKMYP.

TumnoBsle 3a1aHUs TPUBEIECHBI HUKE:

1. Pa3zpaboTtarh cueTunk ¢ nepeMeHHbIM MoayseM cueta Ke= 10/11 u npeaBapuTenbHbIM
copocom B 0. Monynb cyera 3agaercs ynpasisttomiuM curdaiom M: Ke=10 npu M=0, Kc=11
npu M=1. IIpoBeputh paboTy CXE€MBbI, HCHIOJIB3YSl CUMYJISLUIO.

2. Pa3paboTath reHepatop nocieaoBaTeabHOCTH ynces oT 0 10 9 B mpsMOM Kofie M KoJie
«c u30bITKOM 3». Pexum paOoThl 3a/1a€TCsl yNpaBISIOLMM CUTHajIoM M: npsmMoil koa npu M=0,
K01 «c u30bITKOM 3» ipu M=1. IIpoBepuTh paboTy CXEMBbI, UCIONb3Ysl CUMYJISLHUIO.

SAIUTA JJABOPATOPHBIX PABOT

Jlabopamopnasa paboma 1. Ilocmpoenue cxemvl u mMooenuposanue pabomol mpueeepa u
peaucmpa.

1) Ilepedncnute 1 oxapakTepu3oBaTh NpuHIMILI TocTpoeHust CAIIP.

2) [lepeuncnuth U oxapakTepu3oBath Bubl odecriedenust CAIIP.

3) Ilouemy B mpoektupoBanuu POC xenarenbHo ucnonszoBats CAIIP?

4) Kaxue Bri 3Haere CAIIP, kpaTkas xapakTepuCTHKa.

5) IlepeuncnuTh OCHOBHBIE 3a/I1a4l CHCTEMOTEXHHYECKOT0 dTarna npoekrupoBanus POC.
Jnst wero Ha manHOM 3Tane ucnosyb3yrorcs CAIIP?

6) IlepeuncnuTh OCHOBHBIE 33/1a4M CXEMOTEXHHYECKOro 3Tama npoektupoBanus POC.
Jnst wero Ha nanHOM 3Tane ucnoib3yrorca CAIIP?

7) IlepedncnuTh OCHOBHBIE 33/1a41 KOHCTPYKTOPCKOTO 3Tana npoexkrupoBanus POC. [lns
Yero Ha JaHHOM 3tarie ucnonbiyrores CAIIP?

Jlabopamopuas paboma 2. I[locmpoerue cxemvl u Mooeruposarue pabomel apugpmemu-
KO-1102U4ecK020 YCmpoucmea u oopmuposamers 0ONOJIHUMENbHO20 KOOd.



24

1) [lepeuncnuth 3a1a4l CXEMOTEXHUYECKOTO MOIETUPOBAHUSL.

2) Jlns 9ero ucmonb3yeTcs U Kak pealn3yeTcsi MHOTOBAPUAHTHBIN aHAIIN3.

3) Kak peanuzyercst u Jij1sl 4ero UCHOJIb3YETCs aHAJIU3 YYBCTBUTEIIbHOCTH.

4) Kak peanusyercs U AJis 4YETO UCIIOJIb3YETCsl CTATUCTUYECKUI aHATIU3.

5) Kak peanusyercs 1 U1 4Ero UCHOJIB3YETCs AaHAJIM3 HA HAUX YN ciydai.

6) Kak peanusyercs 1 115 4eT0 UCHOJB3YETCs CIIEKTPAIbHBINA aHAIN3.

Jlabopamopnasa paboma 3. Ilocmpoenue cxemvl u mooenuposanue pabomvl dewugppa-
mopa KOMAaHo.

1) laTp omnpeneneHre KOMIOHEHTHBIX U TOIOJIOTUYECKUX ypaBHEHUH. UeM OHM oTianya-
0TCs?

2) IIpuBecTu npuMepbl KOMIIOHEHTHBIX YPaBHEHUH.

3) Kak cTposTcst TONonorn4eckue ypaBHeHus?

4) Kak npoBoaUTCS MOJEIMPOBAHUE CTATUUECKOIO pesKkrMa’?

5) Onucanue U Ha3HAYEHUE CTPYKTYPHOTO MOJACIUPOBAHHUS.

6) Onucanvie U Ha3HaYCHHE (DYHKIIMOHAILHOTO MOJICIIMPOBAHHS.

7) Onucanuie ¥ Ha3HaYEHHE JJIOTUYECKOTO MOIECTUPOBAHUSI.

Jlabopamopnas paboma 4. Ilocmpoenue cxemvi u MoOenuposarue pabomsl apugmemu-
KO-1102U4ecK020 YCMpoUucmea 0Jis pacuupeHHo20 Habopa KOMAHo.

1) [lepeuncanTb OCHOBHBIE 33J]Ja4M TEXHOJOTrM4YecKoro arana npoexkruposanus POC. s
Yero Ha JaHHOM 3Tare ucnonb3ytorcs CAIIP?

2) Kakue Bri 3Haere CAIIP, kpaTkas xapakTepuCTHKA.

3) HazoBute ocHOBHBIE Toruyeckue (OyseBbl) GyHKIMN U H300pa3uTe 3JIEMEHTHI UX pea-
mu3yromtue. s kaxxaoi u3 GyHKINHU 3aIHUIITNTE TaOIHIly HCTHHHOCTH.

4) Kakue J10ru4eckue 3JIEeMEHThl JOCTYMHBI B OHOIMOTEKE MPUMUTHUBOB IrpaduuecKoro
penaktopa MAX+PLUS I1?

5) Kakue mporieccsl MPOTEKAIOT B CUCTEME MPU KOMIIIIALIUY TPOeKTa?

6) OOBsICHHUTE PE3yIbTATHl MOJICITUPOBAHKS PAOOTHI CXEMBI JTA00PaTOPHOM
paboTHI.

Jlabopamopnas paboma 5. I[locmpoenue cxem u mooenupoganue padomol KOMMYMamo-
P08 OaHHUIX.

1) Yro Takoe sA3bIKk onMcaHus anmnapaTypsl? HazoBuTe cyliecTByrOmME S3bIKHA OMUCAHUS
anmnapaTypsl, B UeM UX OTIUYHE?

2) HazoBute ocHoBHBIE 1eMeHTHI s13bika AHDL, maiiTe nx kpaTtkyro XxapakTepucCTHUKY.

3) Kak onuceiBaroTcst morudeckue snemeHTsl B AHDL?

4) O6bsicHUTE TIOHATHE “TTapamMeTpuueckuit snemeHT . Kakue nmapamerpudeckue djIeMeH-
Tb1 foctynHbl B CAIIP MAX+PLUS 11?7

5) OObsicuuTe NMpUHIMIT pabOThl CYETUMKA MOCTPOEHHOro Ha Tpurrepax. Kakue Ttumbl
CYETYMKOB CYLIECTBYIOT?

6) O0BsicHUTe Ha3HaYeHHE TYHKTOB MeHIo Edit Ports/Parameters.

Jlabopamopnas paboma 6. [locmpoenue cxemvl u MoOenrupogarue pabomsl npoyeccopa.

1) OOBsicHUTE IPUHIUIT PAOOTHI pa3pabOTaHHOTO YCTPOMCTRBA.

2) Kak peanusyetcs mpoueccop ¢ 3aJaHHbIM Ha0OpoM KomMaH1?

3) Kak ocymiecTBisieTcss CHHXpOHHM3ALMs paboThI y3JI0B npoiieccopa’?

4) Kakue curHaisl mporeccopa siBJISIFOTCS BXOJHBIMHU, a KAKHE BBIXOIHBIMU?

5) Uto Takoe nemmdparop? Kak peanuzonansl aemudparops! B Bareii padote?

6) Kak naznauuts BiBoAbI [IJIMC B MAX-+PLUS II? Beerna nmu Heo6xoaumo npubderath
K Ha3HaueHuto BeiBoJ0B [IJIMC BpyuHyto, 0600CHYTE CBOIl OTBET.

PACYETHO-TPA®UYECKHUE PABOTDBI Nel,Ne2

PacuetrHo-rpaduueckre paboThl OpHEHTHPOBaHbI HA (OPMUPOBAHUE U pa3BUTHE y 00Y-
YaOLIMXCs YMEHHH U HAaBBIKOB paboThl ¢ coBpeMeHHbIMU nporpamMamu CAIIP u npexacrasie-



25

HUS pe3y/bTaTOB PACUE€TOB C yUYETOM U HUCIIOJIb30BAHUEM JECUCTBYIOIIMX HOPMATUBHBIX U METO-
JUYECKHUX JOKYMEHTOB YHUBEPCUTETA.

Pabora nan PI'P nmo3BoJsier nmyyinie MOHSATh U YCBOUTH B3aMMOCBSI3b TEOPUH M MPAKTUKU.
CryneHThl yyaTcsi IpUHUMATh 0OOCHOBaHHbBIE PEIICHUS ITyTEM CPAaBHEHUSI BO3MOXKHBIX BapHaH-
TOB, JIOTMYECKUX CYKIEHHUH, PaCCMOTPEHUS OCHOBHBIX TEOPETUUYECKUX IOJIOKEHUN; YMEHUIO
KpaTKO U TOYHO U3JIaraTh XOJ PELICHHUS.

B xone BemmonHenus PI'P cryneHTs! riny0ske U3y4ar0oT OCHOBHYIO U CIELUAIBHYIO JHTE-
patypy o CAIIP, y4arcst pabotath co cripaBoYHUKaMH. Bce 3TO 1Mo3BoJII€T MPOBOIUTH OCHOB-
HBIC PACUEThl U aHAJU3 C MHXKCHEPHON MO3ULUHU. 3aKpeljieHHe TeOPETUUECKUX 3HAHUK U (op-
MUPOBaHUE IMPAKTUYECKHX HABBIKOB HAXOXJICHHUS HECTAHAAPTHBIX CIOCOOOB pelIeHHs 3ajad,
peLIeHUsT KOTOPBIX HE M3YYaJHCh, a TAKXKE NMPHOOPETEHHE HABBIKOB O(QOPMIICHHS Pe3yJIbTaToOB
CBOEH CaMOCTOSTEIIbHON PabOTHI.

PacuerHo-Tpaduueckue pabOThI HANPABJICHbBI HA PELICHUE OJJHOW CKBO3HOW 33aauu 1O
teme: «Pa3paboTka 3jieMeHTapHOr0 YeThipexpaspsaaHoro mpoueccopa B cpeae MAX+PLUS Il u
MOJICIIUPOBAHHE €r0 pabOTHI».

Tema PI'PNel «Pa3paboTka OTaeNbHBIX (PYHKIIMOHAIBHBIX Y3JI0B MpoIleccopa U Mojie-
JMPOBAHUE UX PAOOTH.

Tema PI'PNe2 «Pa3paboTka cXeMbl 3JIEMEHTAPHOT0 YEThIPEXPa3psIHOTO MPOIeccopa
U MOJIEIIUPOBAHKE €€ pabOThI».

PacuetrHo-rpaduueckas paboTa COCTOUT U3 MOSCHUTEIBHOMN 3aUCKH U rpaduyecKoil ya-
ctu. [loscHuTeNnbHAS 3anMCKa JOJDKHA COEpKaTh: BBEJCHHE, OCHOBHYIO YacTh (3Tallbl peLICHUS
3aJJaHUsl U PacueThl CO BCEMU MOSICHEHHUSIMH), 3aKIIOYEHHUE U CIIUCOK MCIOJB30BAHHBIX HCTOY-
HUKOB. OCHOBHYIO YacCTh, COTJIACHO TPeOOBaHUSAM TEXHUUYECKOTO 3aJjaHusl, pa30MBaOT Ha pa3jie-
Jbl U IOAPA3/EIIbl, HA3BaHUE KOTOPBIX JOJKHO COOTBETCTBOBATh UX OCHOBHOMY COJIEPKAHUIO.

[losicHuTenpHy!O 3aMMCKy MPEACTABISIOT K 3alUTe B cOpolItopoBaHHOM BHje. [Ipumep-
HBI 00beM NOsICHUTENbHOM 3anucku 15 — 20 c.

OTarnsl BRIOTHEHUS pacueTHO-Tpadudeckoit padboter Nel:

1) Moaudukanus CTpyKTYpHOIH CXEMBI MPOIIecCOpa B COOTBETCTBUU C TEXHHUYECKUM 3a-
JaHUeM (JOTIOJIHUTEIbHAsE KOMaH/a).

2) CuHTe3 CXeM M IMOCTpOeHUE OMOJIIMOTEKH HEepapXUUYECKUX KOMIIOHEHTOB OCHOBHBIX
byHknoHaIBHBIX 0J10KOB Tporieccopa B cpeae MAX+PLUS 11 (Graphic Editor):

a) CUHTE3 MPUHLUUIHNAIBLHON CXEMBI TPUITEPa;

0) CUHTE3 NPUHLIUIUAIBHON CXEMBI PETUCTPA;

B) CHHTE3 MPUHIIMITHANBHON cxeMbl AJIY Ha cTaHAapTHBIA HAOOP KOMAaH/;

T') CHHTE3 IPUHIUIHAIBHONU cxeMbl AJIY 1Ist TOMOIHUTENEHON KOMaH/IbI,

1) CUHTE3 MIPUHIUIHAIBLHON cXeMbl (JOPMHUPOBATEIIS JONOJHUTEIBHOIO KOJIa;

€) CUHTE3 MPUHIMIHUAIBLHONU CXEMBbI Ietn(paTopa KOMaHI.

3) MoaenupoBaHue cuHTe3UpoBaHHbBIX cxeM B cucteme MAX+PLUS Il (Waveform Ed-
itor).

OTtarnsl BHIIOIHEHUS pacueTHO-Trpaduueckoi paboTsr Ne2:

1) Pa3paboTka (pyHKIIMOHATIBLHONW CXEMBI MPOILIECCOPA B COOTBETCTBUM C TEXHUYECKUM 3a-
JTAaHUEM.

2) CuHTe3 NPUHLUIIHAIBHON 3JIEKTPHUUECKON CXEMBI MpoLeccopa U €€ MOCTPOEHUE B CU-
cteme MAX+PLUS Il (Graphic Editor).

3) MoaenupoBanue pabOTHI IIpoIieccopa, IS Yero COCTaBUTh mporpammy Ha 10 omepa-
TOPOB WJIM IOJIYYUTh €€ Yy NPENoJaBaTeNss U OCYUIECTBUTh MOJEIMPOBAHUE B COOTBETCTBHUHU C
nanHou nporpammoii B cucteme MAX+PLUS 11 (Waveform Editor).

Hwxe npuBesieH mpuMep IporpaMMsl I MOJEIMPOBaHUs paboTHI MpoLieccopa.

YcraHoBHUTE Ha BXojie peructpa S nanusie: 1100

1. TXDS

2. LDA
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YcranoBuTh Ha Bxoje peructpa S nanusie 1010

3. TXD S

4.LDB

5.10R S

6. AND B

7.COM A

8.COMB

9.ADDA,B

10. NOP

B xoze BbINONHEHUS pacuyeTHO-TpapuuecKux padoT AOIKHBI ObITh OTOOpPAXKEHBI CIENY-
IOLLME Pa3JeIbl:

1. Kparkoe TeopeTHuecKOoe ONMCAaHUE ANrOPUTMA BBINOJHEHMS 33JaHHUS B CHCTEME
MAX+PLUS I1.

2. IloapoOHBIi cuHTE3 AemM@paTopa KOMaH] C BBIBOJAOM JIOTUYECKUX (DYHKIMH M HX
YIIPOLIEHUEM ¢ TOMOLIBIO KapT KapHo.

3. I'paduueckuii MaTepuan:

a) OMOIMOTEKa HEPAPXUIECKUX KOMIIOHEHTOB C Pe3yJIbTaTaMU MOJICIIMPOBAHUS UX pado-
ThI (OCHMJIOIPAaMMaMHU BXOAHBIX M BBIXO/IHBIX CUT'HAJIOB B IMHAMUKE);

0) IpUHIMIHAATBHAS YJIEKTPUYECKast CXeMa IPOoIeccopa;

B) BpEMEHHbIE JJMarpaMMbl paboThI IIPOLECCOpa B COOTBETCTBUU € NMPOrpaMMoi (pe3yiib-
TaThl MOJICTTUPOBAHMS).

4. Beisogs! o PI'P.

5. Criucok ucnosbp3yeMon JTUTEpaTyphl.

DeKTpUYEcKUe CXEMBbI JIOJIKHBI ObITh BbIYepUEHbl B cOOTBeTCTBUM ¢ npaBuiamMu ECK/I.
CrnenyeT cTporo npuaepx uBaThCsl YCTAaHOBJIEHHBIX OYKBEHHBIX 0003HAUEHUH M HAaUMEHOBAHUU
JNEKTPUYECKUX BEJINYMH.

Beimonnennsie PI'P oikHBI y10BIETBOPSATH HOPMATUBHBIM JOKYMEHTAM YHUBEPCUTETA,
C KOTOPBIMHM MOYKHO O3HAKOMMTbHCS B OTZEJIE CTaHAAPTU3alUU WIM Ha caiite yHuBepcurera. Ot-
CTYIUJICHUS OT yKa3aHHBIX TPEOOBAaHUI MOTYT CIIy’)KMTh OCHOBaHHEM JUIsl BO3BpaTa paboT Ha Hc-
IIPABJICHUE.

Heas padot

Lenbto pacueTHO-rpauyYecKUX pabOT SABJISIETCS 3aKpelyieHHe TEOPETUYECKUX 3HAHUN U
(dbopMUpOBaHNE MPAKTUUECKUX HABBIKOB B IMPOEKTHUPOBAHUH 3JIEKTPOHHBIX CXEM C MCIOJIb30Ba-
Huem CAIIP u MonenupoBaHMM 3THUX CXEM C MCIOJIb30BAHUEM IIPOTPAMM CXEMOTEXHHUYECKOIO
MOJIEJIMPOBAHUS, a TaKKe MPUOOPETEHHE HABBIKOB PalbOTHI ¢ MHGOPMAIMOHHO-CIIPABOYHBIMU
MaTepuaIamH.

[Tpoueccop noMmKeH NMOAAEPKUBATh CUCTEMY KOMAaH]I B COOTBETCTBUM C Tabiuuen 7
(cTanmapTHBIM HaOOp KOMaHJ), TAKXKe MPOLECCOP JOJIKEH BBIIOIHATH OJHY JOMOJHUTEIbHYIO
KOMaHAy (pacupeHHbIi Habop koMman[). PaciumpenHbiii Habop KOMaH[ pUBEAEH B TadnuIe 8.
Bonee noapo6HO KOMaH bl paciiicaHbl B METOAMYECKON tuTepatype [3] pazaena 6.

Tabnuna 4 - Habop xoman mporeccopa

MAIMHEEL VYrpapisionye CUrHaibl
Komanza KO C1|Cz|C3|Cs|Cs|Cs|Cr|Cs
NOP 00000 0O(0]0|0O|O0O]|O]|O0]|12
LDA 00100 000|121 |]0|0]01|O0
LDB 01000 0(0j0j0O0O|1]|]0]01|0O0
TXD(A) 01101 1/0;(0|0]O0O|0]0O0|O
TXD(B) 01110 0O(1/]0(0]0|0]0]|O0
TXD(S) 01111 o/j0{1;0|0]0|0]O0
COM(A) 10001 1/0;(0|0]O0O|2]|0|O0
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COM(B) 10010 0/1]0]0]0]1]0]O0
COM(S) 10011 00|12 [0[0]1]0]O0
AND(B) 10110 1/1]0]0]0]0]1]0
AND(S) 10111 110(1]0]0]0|1|0
IOR(B) 11010 111]0]0]0]0]0]0
IOR(S) 11011 1170(1]0]0]0|0|0
Tabnuna 5 - PacummpeHHsIi HA00p KOMaHJI Ipoleccopa
JlononHuTenbHbIe KOMaHIbI
ADD AB ADD A,S ADD B,S SUBAB SUB A,S
SUB B,S RCL A RCL B RCL S RCR A
RCR B RCR S ROL A ROL B ROL S
ROR A ROR B ROR S CMP A,B CMP A,S
CMP B,S INC A INC B INC S DECA
DEC B DEC S STBA STBB STB S
3AJTAHUA IS TIPOMEXYTOUYHOM ATTECTAIIUA
KoHTpoJibHbIE BONIPOCHI K IK3aMeHY
1. OcHoBHble 3a1auu TpoeKkTUpoBaHUsl. CIOCOObI IPOEKTUPOBAHUS.
2. YpOBHM aBTOMAaTHU3UPOBAHHOI'O MPOEKTUpOBaHus. Vlepapxus ypoBHEll IPOEKTUPOBAHMUSL.
3. Tunbsl 00BEKTOB MPOCSKTUPOBAHUS. THITBI MIPOLIECCOB POSKTHPOBAHUSI.
4. TlonsTHe 0 MaTeEMaTHYECKUX MOJIEIISAX, KJIacCU(UKALUsA MaTeMaTUYECKUX MOJENeH.
5. HmurtannoHHOE MOJIENMPOBAHHUE, TEXHOJIOTMYHOCTD IIPOLIECCa IPOEKTUPOBAHUS.
6. ITpunmunel moctpoenust CAIIP, kmaccudukanus nons3obareneid CAITP.
7. CAIIP kxak yenoBeKkO-MalllMHHAs CUCTEMA, PEKUMBbI B3aUMOJICHCTBUS TIOJIB30BaTEINS U

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

CAIIP.

Knaccudukanus CAIIP, Buast obecnieuenus CAIIP.

MaremaTtnueckoe obecreueHne, KacCupuKanys OCHOBHBIX aITOPUTMOB.
Jlunrsuctryeckoe odbecredeHne, A3bIKU MPOrpaMMUPOBAHUS U S3BIKH TPOEKTHPOBAHMUS.
HNudopmannonHoe odbecrieueHue: o0IMe CBEAEHUS, CIOCOObI OpraHU3aluy pa3MeIleHus
JTAHHBIX.

Crioco6b! cTpyKTypupoBaHus AaHHbIX. CrcTeMbl ynpasieHus 6azamu qaHHbIX (CYB/).
[Iporpammuoe obecnieuenue CAITIP.

TexHuueckoe, opraHu3alioHHoe 1 MeTouueckoe odecrieuenne CAITP.

JIucKpeTHbIE pe3UCTUBHBIE CXEMbI 3aMELIEHUS] HHIYKTUBHOTO U EMKOCTHOTO 3JIEMEHTOB.
Moeny nonynpoBOAHUKOBBIX THOJIOB.

Mopnenu OUMoNIpHBIX TPAH3UCTOPOB.

Mogenu MOII-Tpan3ucTopos.

Mojienu maccuBHBIX KOMIOHEHTOB 3JIEKTPOHHBIX 1ENei.

Maxkpomo/ienu aHaJ0rOBbIX HHTEIPAIbHBIX CXEM.

MonenupoBanue nU(PPOBBIX U aHATIOrO-UU(POBBIX YCTPOICTB.

@YHKIMOHAIBbHBIE BO3MOXXHOCTH COBPEMEHHBIX IPOTrpaMM CXEMOTEXHHYECKOTO MOJE-
JUPOBAHUS.

Haznauenue cuctemsr MAX+PLUS 11, ee xapakTepucTuKy.

Cocras cucrems MAX+PLUS Il (mepedens nporpaMm u ux QyHKITHI).
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