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1 BBenenue

PaGouas mporpamma u QOHJ OIIECHOYHBIX CPEJICTB AUCHUIUIHHBI «MOJEITUPOBAHHE DIICK-
TPOHHBIX CXEM» COCTaBJIECHbI B COOTBETCTBUH C TpeOOBaHUSAMU (pellepalbHOTO TOCyIapCTBEHHO-
ro 00pa3oBaTeNbHOTO CTaHapTa, YTBEPKACHHOTO MpukazoM MunoOpHayku Poccuiickoit ®ene-
paruu ot 05.02.2018 roga Ne 72, u ocHOBHOM npodeccroHabHON 00pa3oBaTeIbHON Mporpam-
MbI OJAr0TOBKU «bopTOBOE 000pyAOBaHUE JIETATENBHBIX ANMAapaTOBy» MO HANPABIECHUIO MOJTO-
TOBKHU «24.03.02 Cucrembl yrpaBieHUs! JBUKCHUEM U HABUTALIUS.

[IpakTuueckasi MOArOTOBKA peajn3yercss Ha OCHOBE:

[Tpodeccuonanpuspiii ctanaapt 25.036 «CIIEHHUAJIMCT I10 3JIEKTPOHUKE BOP-
TOBBIX KOMIIUIEKCOB VYIIPABJIEHU», yrBepxaeHHOro mpuka3zoM MuUHUCTEPCTBA Tpyaa
U conuanbHoM 3ammThl Poccuiickoit @enepamuu ot 03.12.2015 romga Ne 979u (per. Ne 40471 ot
31.12.2015 roma). O6o6mennass tpyaosas ¢yakuus: B. Co3zmaHue SIEKTPOHHBIX CPEICTB U
AJIEKTPOHHBIX CHCTEM OOPTOBBIX KOMILJIEKCOB YIIPABIICHUS

3apaun [ToaroroBuTh HGakanaBpa c ryOOKMMU 3HAHUSIMU B 00JIACTH CXEMOTEX-

AU CHMIITTMHBI HUYECKOT'O MPOSKTUPOBAHUS, OCHOBAHHOTO Ha ucnoab3oBanuu CAIIP,
MIPUBUTH HABBIKU B Pa3pabOTKe MOJieNiel JIEKTPOHHBIX KOMIIOHEHTOB U
YCTPOMCTB.

OcHOBHbIE pa3aelibl MO,Z[GJIHpOBaHI/Ie QJICKTPOHHBIX CXCM.

/ TeMbl JMCHUIIA- | MoJeny noaynpoBOJHUKOBBIX TPUOOPOB.

HbI Jloruueckoe MOJeTUPOBaHHE.
O030p MakeToB MPUKIAAHBIX MPOTrpaMM 3JIEKTPOHHOIO IMPOEKTHPOBA-
HUSL.

Cucrema aBTOMaTH3UPOBaHHOTO npoektupoBanust MAX+PLUS II.

2 IlepeveHb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 JMCHHUILINHE (MOLYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKCHHUSI KOMIIETeHIIHI

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

Tabauna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

Kon u HanmenoBanue komne- | Uuaukarops! nocrmxenusi | Iliianmpyembie pe3yabTaThl
TeHIHUH o0y4eHus1 O AUCHHILINHE
Ipodeccnonaabubie
[TK-1 Cnocoben yuactBoBath B | [IK-1.1 3Haer ocHOBHBIE Hcnons3oBatk cpeacTsa aB-
paboTax o pacyeTy U KOHCTPY- | IPUHIIMIIBI TOCTPOSHUS U TOMaTHU3alU1 CXEMOTEXHUYE-
MPOBAHUIO U3JIETIHS U €T0 CO- paboTy CUCTEM aBTOMAaTH4Ye- | CKOT'O MPOEKTHUPOBAHMS.
CTaBHBIX YacTell B COOTBETCTBUM | CKOI'O IPOEKTUPOBAHMUS
C TEXHUYCCKUM 3aJaHHUEM C HUC- Hcnoap3oBaTh BCTPOCHHBIC
noJyib30BaHueM cpeacts aBToma- | [IK-1.2 Ymeer npoBoauts CpEeJICTBA TPOrPaMMHUPOBAHMUS
TU3alUHU IPOCKTUPOBAHUS pacye€Tbl OCHOBHBIX I1apa- H OTJIaAKU CHUCTEMblI aBTOMa-
METPOB U XapaKTEPUCTUK TU3UPOBAHHOIO IIPOEKTUPO-
U3JIEHS U €r0 COCTaBHBIX BaHUS.
qacTel ¢ UCIOJIb30BaHUEM
CPEJICTB aBTOMATHU3AINH
IIPOEKTUPOBAHHUS




I1K-1.3 Brnageet HaBeIKaMU
BBITOJIHEHHS paboT 1o pac-
4eTy M3CIUI U €ro COCTaB-
HBIX JacTei

3 MecTO JUCUMIIIMHBI (MOIYJIS]) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Jucnunnuna «MojennpoBaHue 3JIEKTPOHHBIX CXeM» u3ydaeTcs Ha 4 Kypce, 7 ceMecTpe.

JlucuuiuinHa BXOIUT B cocTaB Oyoka 1 «Jlucuumiussl (MOAYIN)» U OTHOCUTCA K 0a3o-
BOM 4acCTH.

Jl1s OCBOEHUS AMCLUIUIMHBI HEOOXOJUMBI 3HAHUS, YMEHUS, HABBIKU U / WJIM ONBIT IPaK-
TUYECKOH JesTeTbHOCTH, CPOPMHUPOBAHHBIE B IPOLECCE W3YUEHUS IUCHMIUIMH / MPAKTHK:
«MUKpPOCXEMOTEXHHMKA aHAJIOTOBBIX U IIU(PPOBBIX YCTPOUCTBY», «MOHTaX, HACTPONUKA U PEryJu-
poBKa GOpTOBOrO 00OpYHOBaHUSNY», «PEMOHT M 0OCITYXMBaHHE TEXHOJIOTMYECKOTO 000pymoBa-
HUS.

3HaHus, yMEHHSI ¥ HABBIKK, CPOPMHUPOBAHHBIC TIPHU U3YYCHUH AUCIUILUTUHBI «Momenupo-
BaHHUE AJIEKTPOHHBIX CXE€M», OyayT BOCTpeOOBaHbI MPH M3YYEHUH MOCIEIYIOIUX AUCLUUILINH:
«YuebHas mpakTHKa (03HAaKOMUTENbHAs MpPaKTHKa)», «[Ipon3BojacTBeHHas! mpakTuka (Ipenau-
IUIOMHAs IPAKTUKA).

JucuumnnuHa «MoaenupoBaHue 3JEKTPOHHBIX CXEM» B paMKaX BOCIIUTATEIbHON padoTh
HarpaniieHa Ha (POpMUpPOBaHUE Y O0YUAIOIINXCSl aKTUBHOM I'pa)kJaHCKON MO3MLINH, YBAKECHUS K
paBaM 4 cB00OOJ1aM YeJIOBEKa, 3HAHUS NPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBET-
CTBEHHOCTH WJIM YMEHUsS apryMEHTUPOBATh, CAMOCTOATEIBHO MBICIUTh, PA3BUBAET TBOPYECTBO,
po(ecCuOHANIbHBIE YMEHMSI UM TBOPYECKHU Pa3BUTOM JIMYHOCTH, CUCTEMBbl OCO3HAHHBIX 3Ha-
HUI, OTBETCTBEHHOCTH 3a BBIIIOJHEHNE Y4eOHO-IIPOM3BOICTBEHHbIX 3aaHUM U T.JI.

JucturumHa «MoAenmupoBaHUe JEKTPOHHBIX CXEM» YaCTHYHO peanu3yercs B (opme
IIPAKTUYECKON TOJrOTOBKH.

JucuunnuHa «MoaenupoBaHre 3JEeKTPOHHBIX CXEM» B paMKaX BOCIUTATEIbHON paboThI
HarpaniieHa Ha (OpMHPOBaHNUE YMEHUS apryMEHTHPOBATh, CAMOCTOSATENILHO MBICIIUTh, Pa3BUBa-
€T TBOPYECTBO, MPO(PECCHOHATbHBIE YMEHUS.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMM4YeCKHX YacoB, BbIJIeJICHHbIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs
¢ mpenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHH) H HA CAMOCTOAITEILHYIO padoTy
00y4YarIuXxcs

O61mmas Tpya0eMKOCTh (00beM) NUCHUILIHNHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenrie oobeMa JUCHUILIMHBL (MOJYJIsl) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JieHo B Tabmnure 2.

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

O0BbeM THCIUIIJINHBI Bcero
aKaJeMHYeCKHUX
JacoB

OO0mmast TpyA0€MKOCTh TUCITUTUTUHBI 144

KonTakTHas ayniuTopHasi padora o0y4yawInuxcs ¢ npemnoaasaresiem (no | 64
BH/JIaM y4eOHBIX 3aHSATHIi), BCEro




B ToM uncie:

3aHATHS JIEKIIMOHHOTO THNA (JISKIIMU W WHBIC YICOHBIC 3aHATHS, TIpeay- | 32

CMaTpHBAIOIIME NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopmanuu me-

JIarOTUYCCKUMH PAaOOTHUKAMHU ),

B TOM 4HCIIE B (OpPME MPAKTHUYECKON TOATOTOBKU: 6

3aHATHA CEMUHAPCKOI0 TUIIA (CeMI/IHapr, MMPAKTUYCCKUC 3aHATUSA, TTPAK- 32

TUKYMBI, J'Ia60paTOpHI>Ie pa6OTBI, KOJUIOKBUYMBI U WMHBIC aHAJIOTMYHBIC 3a-

HATHS),

B TOM 4Hclie B (hopMe MIPAKTUIECKON MOJrOTOBKU: 6

CamocrosiTe/ibHAsi padoTa 00y4yaommxcs 1 KOHTaKTHasi padora, BKiIo- | 44

Yarolas TPYIIOBbIC KOHCYJIbTAIMK, WHAWBHIYaIbHYIO pPaboTy oOyuaro-
HIMXCSI C TPETNOAaBaTeNIMA (B TOM YHWCIIC MHIMBHUIYaJbHbIE KOHCYJIbTa-
IIUH); B3aUMOJICHCTBUE B ICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHOM

cpeac By3a

[TpomexxyTouHas arTecTanus o0yJarmuxcs — JK3aMeH 36

5 Copepxxanue IMCUMILIHHBI (MOAYJISI), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKaJleMUYEeCKUX YaCOB U BU/I0B YUeOHOM

padoThI

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

HaumenoBaHue pa3jieJion,
TeM U COAep:KaHue MaTepuaJia

Buabl yueOHoi1 padoThl, BKIKYAsA CAMOCTOATEIbHYIO
paboTy o0yyaommxcs U TPYI10eMKOCTh (B 4yacax)

KonrakTHas paGoTa npenonasareJis CPC
¢ o0yyarImumMucs
Jlekuun |  CemuHapckue JlabopaTopHbIe
(mpakTHuyeckue 3aHATHA
3aHATHS)
Pa3znen 1 MoaenupoBanue 3JI€KTPOHHBIX CXEM.
Tema 1.1 Buael ananmsa u pacuera 1
AIIEKTPOHHBIX cxeM. Mojemnu se-
MEHTOB H CXEM.
Tema 1.2 Knaccudukanus Moenei. 1
bazoBs1it HAOOP 7IEMEHTOB MOJIETIEH.
VIcTOYHWKH 3.]1.C., ICTOYHUKH TOKa,
MACCUBHBIC DJIEMEHTHI.
Tema 1.3 [TaccuBHBIE KOMITOHEHTHI U
*
WX MOJICITH C YI€TOM YaCTOTHBIX
cBoiicTB. CXeMHOE MOJETUPOBAHNE.
Moienu pealbHBIX KOMITOHCHTOB. 1

Monens Tpancgopmaropa.




Pa3aen 2 Mozenu nonynpoBOJHUKOBBIX TIPHOOPOB.

Tema 2.1 Mogenb NOJynIpOBOAHU-
KOBOTO Jnoaa. Mojienb OUTosIpHO- 2
ro TpaH3UCTOpa

ITonsTHE TIOOANTLHON MOJENH, ITOHS-
THE JIOKAJIbHOW Moaenau. Mozenp Iu-
HeWHbIX npupamennii. Kimaccuduka-
LU CXEMHBIX MOJeNIel. JJuCKpeTHbIe
CXEMHBIE MOACIH JJIs1 KOHJIEHCATO-
POB U UHAYKTUBHOCTEM.

Pa3paboTka QpyHKIIMOHAIBHOM CXe-
MBI 3JIEMEHTapHOTO TIPOLIEccopa.

Tema 2.2 Mojienb 10JIEBOTO TPaH3U-
cTopa. MakpoMoiesb oneparioHHO- 2
IO YCHIJIUTEIIS.

Moudukays CTpyKTYpHOH CXeMBbI
IIPOLIECCOpa B COOTBETCTBUHU C TEX-
HUYECKHUM 33JaHUEM Ha KypCOBYIO
paborty.

Onpenenenue napameTpoB MOJEIN
OUMOJSPHOTO TpaH3ucTopa. Maro-
CUTHAJIbHAS TMHAMUYECKAsT MOJICITh
OUIMOJISPHOTO TPAH3UCTOPA.

Paspnen 3 Jlornueckoe MOJENMpPOBAHUE.

Tema 3.1 MeToabI JOTHUECKOTO MO- o
JIeTTUPOBAHMS.

CuHTe3 nociea0BaTeIbHOCTHBIX
U (ppPOBBIX CTPYKTYpP HAa OCHOBE Oa-
30BBIX 3JIEMEHTOB: TPUITEP, PETHCTP.

CHHXPOHHOE JIOTHYECKOE MOJEIHNPO-
BaHHE. ACHHXPOHHOE JIOTHYECKOE
moaenupoBanue. CoObITUIHHOE MO-
nenuposanure. MHOrosHaunoe moze-
JIMPOBaHHUE.

Tema 3.2 Peanuzanus nporpamm Jio- 2
TUYECKOTO MOJICTTUPOBAHUSI.

Komnunupyromue 1 MHTEpIpeTupy-
IOIME CUCTEMBI.

Pa3zpaboTka npuHIIUITHATEHON CXEMBI
perucTtpa oo1ero Ha3HaYeHUS

HOCTpO@HI/Ie CXEMbI U MOACIINPOBA-




HHUe paboThI TPUITEPA U PETHCTPA.

Tema 3.3 BiusiHue 3a1epKeK B dJie-
MEHTax U COEJIMHEHUSX Ha paboTy
KOMOWHAIIMOHHBIX (PYHKITMOHAIBHBIX
Y3JI0B.

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

CraTtnyecKue U TUHAMHYCCKHUE PHC-
KH c0o4.

Pa3paboTka NpUHIUIHNATIBHON CXEMBbI
apu(PMETUKO-TIOTMYECKOT0 yCTPO-
cTBa U (OpMHUPOBATEIS JONOTHH-
TEJIBHOT'O KOZA.

[TocTpoeHne cxeMbl U MOAETUPOBA- 5
HUe paboThl apuPMeTHKO-
JIOTUYECKOT0 yCTpOoicTBa U (hOpMHU-
poBaTelis JONOJHUTEIBHOTO KOJIa.

Pazaen 4 O630p makeToB MPHUKIAIHBIX TPOTPAMM JIEKTPOHHOTO MOJCITUPOBAHHUS.

Tema 4.1 CxeMOTEeXHHUUECKOE MOJIe-
JMPOBAHUE aHAJIOTO-IIU(PPOBBIX 2
YCTPOKCTB.

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

Tema 4.2 IIpoexTupoBanue udpo-
BBIX JIOTHYECKHUX CXEM.

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

CunxpoHu3aius paboThsl mpoIiecco-
pa. CuHTe3 cxeMmsl aemudparopa
KOMaH/T

[TocTpoeHue cXeMbl 1 MOACTUPOBA- 5
HUEe paboThI nemudpaTopa KOMaH/I.

Pa3paboTka npuHIMNHATIBLHON CXe-
MBI Aemu@paTopa KOMaHI.

Tema 4.3 [IpoextupoBanne CBY- 2




YCTPOMCTB.

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

Tema 4.4 [loBegenueckoe (UMHUTA-
[IMOHHOE) MOJICIIMPOBAHNE Ha 2
YPOBHE CTPYKTYPHBIX CXEM.

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

CunTe3 cxembl apupMeTUKO-
JIOTUYECKOr0 YCTPONCTBA ISl pac- 4
HMIMPEHHOTO HabOpa KOMaH/I.

Pa3paboTka npuHIMIHAIIEHON CXEMBI
apuQMETUKO-TOTHYECKOT0 yCTPOM-
CTBa JUIsl pacUIMpeHHOro Habopa Ko-
MaH/.

[TocTpoeHne cxeMbl U MOAETHPOBA-
HUe paboThl apuPMeTHKO-
JIOTHYECKOTO YCTPOMCTBA IS pac-
HIMPSHHOTO Habopa KOMaH/I.

Tema 4.5 IIpoekTupoBaHKe meyat-
HBIX IUIaT.

[Tporpamma SPECTRA, maker
PCAD 2002.

Pa3nes 5 Cuctema aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHHUS

MAX+PLUS II.

Tema 5.1 OO1uIMEe CBEIEHUS O CUCTE-

me MAX+PLUS II. 2

CuHTe3 cXeM KOMMYTaTOpOB JaH-
HBIX.

Pa3paboTka mpUHIMIHAIBHBIX CXEM
KOMMYTaTOpPOB JAaHHBIX.

HOCTpOGHI/Ie CXEM U MOJCIUPOBAHHNC
pa6OTI>I KOMMYTAaTOpPOB JaHHBIX.

Tema 5.2 PenakTopbl CHCTEMBI
MAX+PLUS II.

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

Tema 5.3 [IpunoxeHusi CUCTEMbI 2




MAX+PLUS II.

npuioxenne Netlist Extractor, mpu-
noxenne Database Builder, mpuio-
xenne Logic Synthesizer, mputosxe- 2
uue Partitioner, mpunoxenne SNF
Extractor.

CuHTe3 cxembl Ipoleccopa.

Pa3paboTka mpUHIMIHUATIBHONW CXEMBbI
poueccopa.

[TocTpoeHre cXeMbI U MOZACTHPOBA- 6
HUE paboTHI mporeccopa.

Tema 5.4 Komnuisinyst npoekTa B 2
cucreme MAX+PLUS II.

HUTOI'O no aucuuniange 32 32 44

* peanuzyercs B popMe MPaKTUIECKOW MOATOTOBKH

6 BueaynuTopHasi caMocTOsiITeIbHASI pa60Ta 00y4alOIMXCH M0 IUCHUIIIHHE
(MonyJ110)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaThCs CJIEIYIOIIUM paclpeesieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — Pexomengyemoe pacipeieJieHue 4acoB Ha CaMOCTOSITEIbHYIO padoTy

KommnoHeHTBI caMoCTOSITEIbHON PadoThI KonuyecTBo yacoB
[ToaroToBka k 1a00paTOPHBIM 3aHATUSAM 2
[TonroroBka Kk MpakTUYECKUM 3aHATHAM 2
N3yuenune TeopeTHYeCKUX pa3eioB TUCIHAILINHBI 14
IToaroroska u BemoiHeHHe PI'PNel, PI'PNe2 26
[ToaroToBka K 3K3aMeHy 36
UToro 80

7 OueHoYHbIE CPeCTBA I IPOBEAeHHs TEKYIIEro KOHTPOJISI M POMEKYTOUYHOMI
arrecTauMu 00y4aromMXCcs M0 JMCUMILINHE (MOTYJIIO0)

(DOHI[ OICHOYHBIX CPCACTB MJIA MPOBEACHHA TCKYHIECTO KOHTPOJISA YCIIEBAEMOCTH U ITPO-
MEXYTOUHOM aTTecTaluu npesacrasieH B [Ipunoxenun 1.

IToHBIA KOMIIIEKT KOHTPOJBbHBIX 3a,ZIaHI/II71 HNJIM UHBIX MaTCpHajioB, HCO6XO)II/IMBIX JJIsL
OLIEHUBAHMSI PE3Yy/IbTAaTOB O0YUYEHUS MO JUCIUILIMHE (MOAYIIO), MPAKTUKE XPAaHUTCS Ha Kade-
pe-pa3zpaboTurke B OyMakHOM U 3JIEKTPOHHOM BHJIE.
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8 YueOHo-MeTOoAMUYeCcKOEe U HH(POPMALMOHHOE o0ecTiedeHne JUCIUIIIMHBI (MOYJIs1)

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 nmocooue / K.1O. [Muaurun, B.A. XKMmyns. — 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) — Pexxum 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
[DnexTpoHHBIN pecype] : yuyeOHoe mocolOue mo IucHuIuIMHEe «TeXHONOrHs 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 06-
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 HMH(OPMATUKH,
2013. — 39 c. — 2227-8397. — URL: http://www.iprbookshop.ru/63333.html? (mata oGpameHus
23 Hos10ps1 2021) — Pexxum gocTtyma: 1o mojiucke.

2. KomnbroTepHbli MPakTUKYM 10 Kypcy KoMIbloTepHOe MOJEINPOBaHUE 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? (mara obpamenus 23 HosOpst 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 Gpenepanbubiii ynusepcurer, 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 CXEMOTEXHUYECKOTO MOJIEIMPOBAHUS B Ia-
kerax Multisim 10 u MATLAB [DnexTpoHHBbIN pecypc]: meroauueckue ykasanus / 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 Hosi0pst 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 CAMOCTOSTEIbHOW pabOThl CTyA€HTa. AYAUTOPHbBIE 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 CO3IaHMs CUCTEMHOIO IPEICTABICHUS O IIPEAMETE TUCLUILIAHEIL.
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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 npakrudeckux ymenuil. CPC Bxirouaer cieny-
IOLIME BUIBI paboT:

— paboTy ¢ JEKIIMOHHBIM MaTEepPHAIIOM, ITOUCK M 0030p JIUTEPATYPhl M ICKTPOHHBIX HC-
TOYHHKOB MH(OPMALIMU IO HHANBUAYAIBHOMY 3a/1aHUIO;

— ONEPEKAIOIIYI0 CAMOCTOATENIBbHYIO padoTy;

— BBINOJIHEHHUE pacueTHO-TpaduyecKux padoT;

— U3Y4YEHUE TeM, BBIHECEHHBIX HA CAMOCTOSATENIbHYIO IPOPA0OTKY;

— MOJTOTOBKY K MEPONPUATHUSAM TEKYILEro KOHTPOJIS;

— MOATOTOBKY K TPOMEKYTOUHOM aTTECTAIlUU — SK3aMEHY.

CryneHTy HEOOXOUMO YCBOUTH U 3alIOMHUTH OCHOBHBIE TEPMUHBI, TOHATHS U UX OIpe-
JIeJICHUS], TIOJIXO0/1bI, KOHIICTIIIUU U METOJIUKH.

KonTponb camocToATenbHOM pabOThl CTYIEHTOB M KayeCTBO OCBOCHHUS JIUCIUIUIMHBI
OCYIIECTBIISIETCSA BO BpeMs ayAUTOPHBIX 3aHATUH. i1 3TOr0, BO BpeMsl JIEKIIUN UCIOJIb3YIOTCS
3JIEMEHTHI JUCKYCCUU U KOHTPOJIbHBIE BOIPOCHL. YPOBEHb OCBOCHHUS YMEHUIN U HABBIKOB IIPOBE-
psieTcst B Mpolecce MPAaKTHUECKUX U J1a0OpaTOpHBIX 3aHATUM. [[j1sl 3TOro Mcnosb3yrores 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 OaylIax.

HToroBpiii peHTHHT OIpenensieTcs CyMMUPOBaHUEM OauIOB MO pe3yJbTaTaM 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; «ymoBIETBOPUTEIBHO» — 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: >1eKTpoHHO—OMOIMOTe Has cucrema: cat. — Mocksa, 2011 — . —
URL: http://www.znanium.com (mara obparmenus: 27 aexadpst 2021). — Pexxum mocryma: amis
3aperucTpup. MOJIb30BaTENCH.

2. IPRbooks: anmexkTpoHHO—OMOMMoOTEeHast cucrema: cat. — Mocksa 2018 — . — URL:
http://www.iprbookshop.ru (mara obpamenus: 18 mexabps 2021). — Pesxum goctyma: ais 3ape-
TUCTPUP. ITOJIB30BATENEH.

8.5 Ilepeuensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUS TMCHMILIUHBI (MOIYJIs1)

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: callT. — 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
oubnuoteka: caiit. — Mocksa, 2005 — . — URL: http://window.edu.ru/catalog/ (nara oGpare-
Hus: 11.12.2021). — Pexxum nocTyma: st 3aperucTpup. MoJIb30BaTEICH.

4. HUKC: HamuoHnanbHas uccleoBaTeIbCKas KOMIBbIOTEpHas ceTh Poccuu: cailt. —
Mocksa, 2019 — . — URL: https://niks.su/ (mata obparuenus: 19.12.2021). — Pexum mocryma:
JUTS1 3aPETUCTPUP. MOJb30BaTENEH.
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8.6 JIuneH3nonHoe u CBOOOHO PacIpPoCTpaHsieMoe MPOrpaMMHoOe odecrneyeHue,
HCNOJIb3yeMoe NPH OCYLIeCTBJIeHHH 00pPa30BaTeIbHOIO MpoLecca no AUCHHUIINHE
Tabmuna 5 — [lepeueHb UCHOIB3yeMOro MPOrPaMMHOT0 O0eCieueHus

HaumenoBanue 110 PexkBU3MTHI / yCI10BHS HCIIOJIb30BAHUSA
Microsoft Imagine JInuensnonuslii forosop A2223 Ne008/65 ot 11.01.2019
Premium
OpenOffice CB0OOTHAS JIUIICH3HSI, YCIIOBUS UCTIOJIB30BAHUS 110 CCHLIKE:
https://www.openoffice.org/license.html
I[JIMC MAX+PLUS | CBoOoHas TUIIEH3MS, YCTIOBHS HCIIOIB30BAHMSI 110 CCHUIKE:

Il Baseline https://www.intel.com/content/www/us/en/programmable/support/sup
port-resources/download/legacy/maxplus2/mp2-index.html.)

alll=lEmes

- =

& MAR+PLUS TT Software x %
€« > C 8 htips: /fwww.intel.com feontant i fius fen forogram mable /support/support-resourcas /download/legacy/maxplus2/mp2-indesx Rtm|

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

Intel® FPGAs and Programmable Devices  /  Support / SupportResources /.. /.. / MAX+PLUSII

MAX+PLUS Il Software

MAX+PLUS® Il software is intended only to support legacy designs. MAX+PLUS Il software does not support MAX® Il CFLDs, Cyclone® FFGAs, 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) G2
Awailable for legacy materials. Not recommended for new classes

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

Company Information  Our Commitment Communities  Investor Relations  Contact Us  Newsroom  Jobs

(inteD i

LI -— =)

Puc.1 CBO6OI[;I.O pacmpoctpansiemas Bepcus nporpammbl MAX+PLUS 11 Baseline

9 OpraHu3alMOHHO-NEAATOTMYECKHE YCTOBHUSA

Opranmsanys 00pa30BaTEILHOTO MPOIIEcca PErJIAMEHTHPYETCS YI4eOHBIM TIJIAaHOM M pac-
MUcaHueM y4eOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. s Bcex BHAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEH MHAMBHIYAIBbHON 00pa3oBaTeNbHON TpaeKTOpHH 00ydaro-
IIUICST IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOMIMX AUCIUILIAH B TPO()ECCHOHATBEHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANIECTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOAMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 Oodpa3oBaTe/bHbIE TEXHOJIOTHH
VY4eOHbIif mpoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TpPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CCMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBalMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM MpoBeaeHus 3anatuil. Mudopmanmonusie
o0pa3oBaTe/IbHbIE TEXHOJIOIMH PEATU3YIOTCS IYyTEeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYACHTOB B MH(OPMAIIMOHHON 00pa30BaTeIbHOM cpee.

9.2 3aHATHS JIEKINOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeanoaaracT CuCTEMaTU3UPOBAHHOE M3JI0)KEHUE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha nepBoii ey nekrop 00s3aH NMperylnpeaIuTb CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, y4eOHBIM MOCOOHSIM) OyIeT MPOYUTaH KypcC.

JIeKIIMOHHBIN KypC AOJKEH AaBaTh HauOONbLIMKM 00beM HMH(pOpMalMU U 0OecreunBaTh
Ooee rirybokoe MOHUMaHKUE YYeOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
YeM 3TO TpedyeTcs OONBIINHCTBY CTYIEHTOB Ha CAMOCTOATEIbHOE U3YYEeHUE MaTepuana.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemMHHaApCKUE 3aHATHS MPEICTABISIIOT COO0H EeTaTM3alHI0 JIEKIIHOHHOTO TEOPETHUECKO-
r'0 MaTepuasa, IpOBOIATCS B LENSAX 3aKPEIJICHUS Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3eibl.

OcHoBHO# (opMOIi IPOBEICHHSI CEMHUHAPOB SABISETCA 00CYyXAeHue Haubosee npolieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyalluid B
ayJUTOPHBIX YCJOBUSX. B 00s3aHHOCTH mperonaBarelss BXOJAT: OKa3aHHE METOAWYECKOW Io-
MOIIA 1 KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIMM TEMAaM KypcCa.

AKTHBHOCTh Ha CEMUHAPCKHX 3aHATHAX OILIEHUBACTCS MO CIETYIOLUIMM KPUTCPHUSIM:

- OTBETHI HA BOIIPOCHI, MPEAJIaraeMbIe MPET01aBaTEeNIeM;

- y4acTHe B IUCKYCCHSIX;

- BBIITOJHCHHUEC MMPOCKTHBIX U MHBIX BaI[aHI/If/'I;

- ACCUCTHPOBAHHME MPETIOIABATEINIO B IIPOBEACHUH 3aHATHH.

OTBeT 10JKEH ObITh APTYMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKHM Ha MICTOUHUKHU.

I[OKJ'IaI[BI N OIMIOHHUPOBAHUC AOKIAAOB IMPOBEPAIOT CTCIICHL BJIAJACHHUA TCOPCTUUCCKHUM
MaTepHaioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OIIGHI/IBaHI/Ie SaI[aHI/If/'I, BBITIOJTHCHHBIX Ha CEMHWHAPCKOM 3aHATHUHU, BXOAHUT B HAKOILJICH-

HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alouUXcs M0 AUCHUIIHHE (MOAYJII0)

CamocrodTrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAHUM, YMEHUIN 0€3 HEeMOCPEeICTBEHHOI O y4acTHUsl Ipernoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBiIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLICHKOW Pe3yJIbTaTOB JESATENIbHOCTH 00Y4aroIEerocs.

Lenu camocTosTENLHON pabOTHI:

- CHCTEMAaTH3alus U 3aKpEIUICHUE TIOTYYSHHBIX TEOPETUICCKAX 3HAHUHA M MPAKTHIECKUX
YMEHUH CTYJIEHTOB;

- yrayOJieHHe U paclIupeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHUE YMEHHUH HCIOIBb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHEIHANIbHYIO JINTEPATYpYy;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTeH K caMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpean3aliiy;

- pa3BUTHE UCCIIEI0BATEIbCKUX YMEHUHN U aKaJeMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYIIECTBISTHCS HHIUBHUIYATbHO MM TPYIIAMH CTY-
JI€HTOB B 3aBUCHUMOCTH OT 1IeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.
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TexHoOTHS OpraHU3aIK CAMOCTOSTEILHON pabOThl CTYJACHTOB BKIFOYACT MCIOJIB30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

Kontponb pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOSITEIBHOM pabOTHI CTYIEHTOB MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI TOIXOIUTh K CaMOCTOSTENbHOW paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €IMHCTBA B3IJIAJIOB Ha
OTJICIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS Mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToanuyeckune ykazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHU IO M CIIAIJINHbI

[Tpu M3ydeHnn IUCHUILTUHBI 00YJIAOIIUMCS [1eJIECO00PA3HO BBIMOIHATH CIEAYIONIUE pe-
KOMEHIAINH.

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Tlocne u3ydeHus Kakoro-1u0o pasjesa Mo y4eOHHKY WM KOHCIIEKTHBIM MaTepuaiam
peKOMeHI[yeTCSI I10 IMaMiATHu BOCHpOI/I3BeCTI/I OCHOBHBEIC TepMI/IHBI, OHpeHeHCHI/ISI, IIOHATUA paz«me-
aa.

3. Ocoboe BHUMaHUE CJICYET YACIUTh BHIMOJTHCHHIO OTYETOB 110 TPAKTHYECKUM 3aHATH-
ISM U I/IHZII/IBI/II[yaJII)HI)IM KOMIIJICKCHBIM 3aIaHUSIM Ha CaMOCTOﬂTeHLHYIO pa60Ty.

4. Bcs TemaTuka BOMPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 33a€TCs Ha JIEKIUSAX Mperno-
naBatesieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OYEpE]lb BHOBb M3/IaHHBIE B NIEPUOJUUYECKON
HAYYHOM JUTepaType) 1uist 0oJiee NeTaTbHOI0 MOHUMAHUS BOITPOCOB, 03BYYEHHBIX Ha JICKIIHH.

[Ipu camocTosaTensHON TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

- MPOCMAaTPUBATh OCHOBHBIC OIPEACIICHUS U (PaKTHI;

- HOBTOpI/ITI) SaKOHCHeKTI/II)OBaHHblf/'I Ha JICKIIMOHHOM 3aHsTUH MaTepI/IaJI 1 OOIIOJIHHUTH
€ro C Y4eTOM peKOMEHIOBaHHOH 10 JaHHOW TeMe JUTEepaTyphl;

- I/ISY‘II/ITB peKOMCHIIOBaHHYIO JIHTepaTypy, COCTAaBJIATH TE€3UCHI, aAHHOTAIlUHU 1 KOHCIICKThI
HanbOoJiee BaXKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIITOJIHATH 3aJJaHUs1, aHAJIOTUYHBIC HpeI[JIaFaeMLIM Ha 3aHsATHAX,

- HCIIOJIb30BATh ISl CAMOTIPOBEPKHU MaTepHalibl JOH/A OLIEHOUHBIX CPECTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro VIS 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-1a00paTopHOE 000pyAOBaHUE
Tabmuia 6 — MarepuaabHO-TEXHUUECKOE 00€CTIeUeHHE TUCIIUTLITAHBI

HanmenoBanue
Hcnoaniyemoe Hasnayenue
Ayaurtopusi ayIuTopun
odopynoBanue odopynoBanus
(;1adopaTopun)
211/3 JIaGoparopusi KOMITBIOTEP- | TIEPCOHAIBHBIC YHuBepcaibHOe
HOTO MPOEKTHUPOBAHUSA U | KOMIIBIOTEPHI CPEICTBO pacyeToB U
MOJIETTUPOBAHUS odopmiieHus paboT

10.2 TexHu4eckue M 3JIeKTPOHHbIE CPeICTBA 00y4eHHA

[Tpu npoBeeHNH 3aHATUN UCIIONIB3YETCS ayAUTOpPHsI, 000pyI0BaHHAs TPOEKTOPOM (CTa-
IIMOHAPHBIM WJIM TEPEHOCHBIM) JUIsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu npoBeaeHun
JIEKIMA ¥ TPAKTUYECKUX 3aHATHI HEOOXOIMM KOMIBIOTED ¢ YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€ecIIeYeHUEeM JUTsl IEMOHCTPAIMK IPE3eHTaluH.
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11 HNuble cBeneHus

MeToauuyecKue PECKOMEHIAIINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHne NUCIUILIMHBI 00yYaOIIUMUCS C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS ISl ITOIYYEHUsT 00pa3oBaHus 00yJaroIuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKIUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIKUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMy peaOWIMTallii UHBAIHIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBIISETCS JOMOJHUTEIbHAS MOAJIEPKKa MPErnoAaBaHus ThIOTOPAMHU, IICUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAIoJaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuINTAIMK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/IEH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymnme. [lonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YalbHOW, C MCIOJB30BAHUEM CIELHMATbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucruiuinHbl JunamMu ¢ OB3 ocymecTBiseTcss ¢ UCHOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUS ATTECTAIMK IS CTYACHTOB-UHBAINIOB YCTaHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocobeHHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
cs1 IocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

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

- B IIeYaTHOM (opMe WM JIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

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

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMYMBAETCA BPEMsI Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakUX CTYIAEHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas 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 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTA (st
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

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

[Ipu HeoOxoauMoOCTH 711 00YYAIOMIMXCS ¢ MHBAIUIHOCTHIO MPOLEAYypa OLEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOUTHCS B HECKOJIBKO 3TAIOB.



16

ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

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

Hanpanenune noaroToBku

24.03.02 Cucremsbl ynpaBlIeHUs IBHKEHUEM U
HaBUTALUA

Hampasnennocts (mpoduins) oOpaszoBarenbHON = BopToBoe 000pypoBaHME JETATEIBHBIX arlia-

POrPaMMBI

patoB

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

bakanasp

['ox Hawaa moaroroBku (1o yueoHoMy many) | 2020

dopma o0yueHHs Ounas ¢popma
TexHomorust 00yueHus TpanuimonHas
Kypc Cemectp TpynoemMKoCTb, 3.€.
4 7 4

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

DK3aMeH

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
AIEKTPUUYECCKUX CXEM

Hcnons3oBaTh cpeacTBa aBToO-
MaTu3aluu CXEMOTCXHHUYCCKOI'O
IMPOCKTUPOBAHM.

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

Tabmuna 2 — [Mactiopt GoH/1a OIICHOYHBIX CPEJICTB

KonTposmpyembie HaumenoBanue
dopmMupyemas
pa3aeJsl (TeMbl) OLICHOYHOI'0 IToka3aTenu oueHKH
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 KomneTeHI U

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, IPEACTABIICHBI B BUAC TEXHOJIOTHYECKON KapTbl JUCLIH-

TUTHHEI (Tabnuma 3).



Tabmuua 3 — TexHonoruyeckas Kapra
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HanmeHnoBanue

Ne OLEHOYHOTO Cpoxkn Hxana Kpurepuu
cpeicTBa BbIINIOJIHCHU A OLCHUBAHUA OLCHUBAHUA
7 cemecTp
Ilpomesicymounas ammecmayusn 6 popme rxkzamena
1 Tect B TeyeHue | 5 OamioB 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 Gamna — 51-60 % mpaBUIIBHBIX OTBETOB —
HU3KHUHA YPOBEHb 3HAHUU;
0 6amnoB — 0-50 % mpaBUIIbHBIX OTBETOB —
OYEHb HU3KHUH YPOBEHb 3HAHHH.
2 HpaKTquCKoe B TeueHue | 5 0ayuioB 5 6GauioB — CTYACHT IOKa3aJl OTJIMYHBIC
sazanme | cemecTpa HaBBbIKM IPUMEHEHHs MOJIYYCHHBIX 3HAHUU
3 | Ilpaktuueckoe |B TedeHue | 5 OaioB M yMEHHi [PH PELICHHH MpoeCcCHOHATb-
3ajanue 2 ceMecTpa HBIX 337134 B PAMKaX YCBOEHHOTO y4eOHOro
4 [IpakTnueckoe | B TedeHHUE | 5 OamioB MaTepHaa.
3azaHue 3. cemecTpa
5 [ TIpaKIiucck P —— - — 4 OamioB — CTYAEHT IOKa3ajl XOpPOLIME
pa €CKoe eueHUe .
sanamue 4. cemecTpa HABBIKH [PUMEHEHHS TIOMYHEHHBIX SHAHMIL
6 | JlJabopatopuas |B TeueHue | 5 OaIoB W YMEHHii NIPU PEIeHHH MPO(ECCHOHAb-
pa6ora 1 cemecTpa HBIX 33]]a4 B paMKax YCBOEHHOTrO y4eOHO-
7 JlaGopaTopnast | B TeueHue | 5 OamioB ro Marepuaina.
pabota 2 cemecTpa 3 GauloB — CTYJEHT IOKa3aJl yJOBJIETBO-
8 | JlJaboparopHast | B TeueHue | 5 6aymioB PUTEIBHOE BIIAJICHUE HABbIKAMU IIPUMEHE-
pabora 3 cemecTpa HUsl TIOJYYECHHBIX 3HAHUM U YMEHUH NPU
9 | JlaboparopHast | B TedeHue | S GasoB pemieHny  MpoQecCHOHANBHBIX 3a1ad B
pabora 4 cemecTpa paMKax yCBOEHHOIO y4eGHOro MaTepHana.
10 | JTabopatopHasi | B Te4eHHe | 5 OaJIOB 2 Gamia — CTYIEHT MPOIEMOHCTPUPOBAT
pabota 5 ceMecTpa .
11 | JTaboparopras | B TeucHHS | 5 Gamios HEJIOCTaTOYHBI ypPOBEHb BIIAJICHUS yMe-
pa6ota 6 cemecTpa HUSIMH M HaBbIKAMH TIPH PEIICHUH TIPO-
12 | BomonHenne | B Tedenme | 5 6anios (eccHOHANBHBIX 3a/1a4 B PAMKaX YCBOEH-
PI'PNel No2 cemecTpa HOT0 Y4eOHOro MarepHaia.
TEKYILIUH KOHTPOJIb - 60 6amnoB -
1 | Dx3ameHn 40 6amnoB | 40 — cTyneHT BiaJieeT 3HAHUAMU B IOJTHOM
o0beMe, CaMOCTOSITENIFHO, JIOTHYECKH T10-
CJIEZIOBATENIFHO W MCUEPIIBIBAIOIIE OTBEYA-
€T Ha IOCTaBJICHHBIE 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 — cTyneHT BIIAJCET TONBKO 00s3aTelNb-
HBIM MUHHIMYMOM 3HaHHUU TI0 AUCIUTUINHE,
0 — cryneHT He OCBOMJI 00s3aTeIbHOTO
MUHHMYMa 3HaHUH, HE CIOCOOEH OTBETUTh
Ha MOCTABJIEHHBINA BOIPOC
[IpomexyTouHas 40 6anos -
aTTecTauus
HUTOI'O: 100 GamnoB -
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HaumenoBanue C
poxu Ikana Kpurtepuu

No OLICHOYHOI0

BbBINNOJITHCHHSA OIICHUBAHUA OIICHUBAHUA

cpeacraa

Kpurtepnu oneHku pe3y/1bTaToB 00y4eHHs 110 JUCHUIIMHE:
0 — 64 % oOT MakCUMaJdbHO BO3MOXXHOM CyMMBI O0ajUIOB — «HEYAOBJIETBOPUTEIHHOY»
(HeOCTAaTOYHBIM YPOBEHD JJIsl IPOMEXYTOYHOH aTTECTAlUH 110 TUCIHILINHE);
65 — 74 % oOT MakcUMaJbHO BO3MOYKHOH CyMMbI OalIOB — «yJOBJIETBOPUTEIBHO)»
(MOporoBsIii, MUHUMAJIbHBIA YPOBEHB);
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY (CPeIHU YPOBEHbD);
85 — 100 % oT MakcMMaJIbHO BO3MOXKHOM CyMMBI 0QJIJIOB — «OTIMYHO» (BBICOKHIA, MaKCUMAaJIb-
HBIN YPOBEHB)

3aaHus AJ1s51 TeKYIero KOHTPOJIst
TECT

1. MonenupoBaHue — 3TO:

1. mpouecc 3ameHbl peaabHOTO 00BEKTa (Ipolecca, SBJICHUs) MOJENbIO, OTpa)karolen
€ro CyIIECTBEHHbIE MPU3HAKHU C TOUKH 3PEHUS JOCTUKEHHS KOHKPETHOM 11eJH;

2. mpolecc AEMOHCTPALlUU MOJIENIEN 0JIEXkAbl B CAJIOHE MOJ;

3. mporecc HeopMallbHOI MOCTAaHOBKU KOHKPETHOM 3a/1a4;

4. mpoliecc 3aMEHBbI pealbHOr0 O0BeKTa (Mpoliecca, SIBICHUSI) APYTUM MaTepuaibHbIM
VI UJCATbHBIM 00bEKTOM;

5. mpo1iecc BBISIBJICHHUS CYIIECTBEHHBIX MPU3HAKOB PACCMATPHUBAEMOT0 OOBEKTA.
2. Mogxenp — 310:

1. baHTacTHUecKkHit 00pa3 pearbHOM IEHCTBUTEILHOCTH;

2. MaTepuaiIbHBIA WM aO0CTPaKTHBIA 3aMEHUTENb O0BEKTA, OTPAKAIOIIMIA €ro MPOCTPaH-
CTBEHHO-BPEMEHHBIEC XapaKTePUCTHKH;

3. MaTtepuaiabHbId WM AOCTPAKTHBIA 3aMEHUTENIb OOBEKTa, OTPAXKAIOIIUNA €ro Cyluie-
CTBEHHBIE XapaKTEPUCTHKH;

4. onMCcaHMe U3y4yaeMOoro 00BEKTa CPeICTBAMH U300pa3UTEIIBHOTO UCKYCCTBA,

5. uHpOpMaLUsA O HECYIIECTBEHHBIX CBOMCTBaX 00BEKTA.
3. IIpu n3yyeHun oObeKTa peasbHON JeHCTBUTENILHOCTH MOXKHO CO3/1aTh:

1. OJTHY €IMHCTBEHHYIO MO/IEb;

2. HECKONBKO Pa3IMYHBIX BHJIOB MOJEJEH, Kax/aas U3 KOTOPBIX OTPAKAECT T€ WA WHBIE
CYIIECTBEHHBIE IPU3HAKU 00BEKTA;

3. 0JIHYy MOJI€Jb, OTPa’KAIOIYI0 COBOKYITHOCTh TPU3HAKOB OOBEKTA;

4. TOYHYIO KOMHIO 00BEKTa BO BCEX MPOSBICHUSX €0 CBOWCTB U MOBEJICHMUS;

5. BOIIPOC HE UMEET CMBICIIA.
4. ITponiecc NOCTpOEHUS MOJIEINH, KaK MPaBUIIO, IPE/IoIaraer:

1. onurcaHue Bcex CBOMCTB UCCIEAYEMOT0 OOBEKTa;

2. BBIFETICHHE HamOosee CYIIECTBEHHBIX C TOYKHM 3pPEHMs pellaeMoOl 3a/aud CBOMCTB
00BEKTA;

3. BbIJIeNIEHHE CBOMCTB 00BEKTa O€30THOCUTENILHO K LEJISAM PelIaeMoil 3a1auu;

4. orMcaHue BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK H3ydaeMOro 0ObEeKTa;

5. BeIJIeNIeHHE He 0oJiee TpeX CYIIECTBEHHBIX MPU3HAKOB 00BEKTA.
5. HarypHoe MoaenupoBaHue 3T0:

1. MozenupoBaHue, P KOTOPOM B MOJIENIN Y3HAETCS MOJEIMPYEMBIH OOBEKT, TO €CTh
HaTypHasi MOZIETb BCET/Ia UMEET BU3YAIbHYIO CX0XKECTh C 00BEKTOM- OPUTHHAIIOM;

2. co3jaHue MaTeMaTU4ecKuX (hOpMyJl, ONMUCHIBAIOIUX (GOPMY MIIM MOBEeHUE 00BEKTa-
OpUTHHAJIA;

3. MoaenupoBaHHe, IPU KOTOPOM B MOJIENIN y3HAETCS KAKOM-TMOO OTAEIbHBIN MpU3HAK
00BeKTa-OpUrnHania;
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4. COBOKYINHOCTh JAaHHBIX, COJEpXKALIMX TEKCTOBYI0 HHpopMmanuio 00 o0beKTe-
OpUTHHAJIE;

5. co3panue TabIUIBI, colepskamiei nHpopmamuo 00 00bEKTe-OpUruHaIe.
6. NudopManinoHHO# MOJIETIBI0 00BEKTA HENB3S CYNTATh:

1. onucanne 00BEKTA-OPUTHHATIA C IOMOIIBI0 MATEMATHYECKUX (POPMYIT;

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

3. COBOKYIMHOCTh JaHHBIX B BHJIE TAOJHULIbI, COACpKAUX UHPOPMAIIUIO O KAUECTBEHHBIX
¥ KOJIMYECTBEHHBIX XapaKTEPUCTUKAX 00BEKTa-OpUTHHANIA;

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

5. COBOKYMHOCTbH 3aIlMCAaHHBIX Ha SI3bIKE MAaTEMAaTUKU (POPMYJI, ONMUCHIBAIONINX IMOBEIC-
HUE 00bEeKTa-OpUTrHHAIA.
7. Marematndeckas MoJIellb 00BEKTa — 3TO:

1. co3maHHas U3 Kakoro-inbo maTepuana MOJeib, TOUHO OTpaXkarolllas BHEIIHHE MpPH-
3HAKU 00BEKTa-OPUTHHAIIA;

2. omHMCaHKE B BUJIE CXEMbI BHYTPEHHEH CTPYKTYphI H3y4aeMoro o0beKTa;

3. COBOKYITHOCTBH JTaHHBIX, COJCPKAIINX HH(YOPMAIIO O KOJMYECTBEHHBIX XapaKTEpH-
CTHKax 00bEKTa U ero MoBeJICHUs B BUJIE TaOJIHIIbI;

4. COBOKYITHOCThH 3allUCAaHHBIX HAa SI3BIKE MATEMATUKH (OPMYI, OTPAKAIOUMX TE HIIH
WHBIE CBOICTBA 00BbEKTA-OPUTHHANA UM €T0 MTOBEICHUE;

5. mocnea0BaTeNbHOCTh MIEKTPUUECKUX CUTHAJIOB.
8. K unciny MareMaTuueckux MOJENel OTHOCUTCS:

1. MHUJIMLIECKU TTPOTOKOT;

2. mpaBuUJIa JOPOKHOTO JIBUXKEHUS;

3. popmyna HaXOXKJICHHUS KOPHEH KBaAPATHOTO YpPaBHEHHUS;

4. KyJIMHApHBIN PELIENT;

5. MHCTpYKLUs 110 cOOpKe Mebemnu.
9. K uncny 10KyMeHTOB, IPEICTABISIFOIINX 000N MH(DOPMALIMOHHYIO MOJIENb yIIPaBICHUS TOC-
y1apCTBOM, MOKHO OTHECTH:

1. Koncturynuto P®;

2. reorpaduueckyto kapty Poccuu;

3. Poccuiickuil cioBapb MOJIUTUYECKUX TEPMHUHOB;

4. cxemy Kpemus;

5. CIIMCOK JIENyTaTOB rOCY1apCTBEHHON JlyMBI.
10. K uadopMaIimioHHBIM MOJEIISIM, OMTMCHIBAIOIINM OPTaHU3alUI0 y4eOHOTO TIpoliecca B MIKOJIE,
MOKHO OTHECTH:

1. KTaccHBIN KypHa;

2. pacnMCaHuE YPOKOB;

3. CIIUCOK YYaluXxcs MIKOJIBI,

4. mepeveHb IKOIbHBIX Y4eOHHKOB;

5. mepeyeHb HarIsAHbIX Y4eOHBIX TOCOOUH.
11. Tabauunas nHGOPMAIIMOHHAS MOJIENb MIPEJICTABISAET COOO:

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

2. onKcCaHKNe UEPAPXUUECKON CTPYKTYPHI CTPOEHHS MOJIETIMPYEMOro 00BEeKTa;

3. onucanue 0OBEKTOB (MM MX CBOMCTB) B BHJIE COBOKYITHOCTH 3HAY€HHH, pa3Mmelnae-
MBIX B TaOJIHUIIE;

4. cucteMy MaTeMaTHYECKUX GOpPMYI;

5. mocnea0BaTeNnbHOCTD NPEUI0KEHUN HA ECTECTBEHHOM SI3bIKE.
12. Or™mets JIOXKHOE mnponomkenne K BbICKasbiBanuio: “K mHGOpMaIMOHHOMY MpoIecCy IMmo-
UCKa MH(OpPMAIIMH MOKHO OTHECTH...”

1. HemocpeACTBEHHOE HAOII0ICHHE;

2. YTEeHHE CIIPABOYHON JIUTEPATYPHI;



3.
4.
3.
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3arpoc K MH(HOPMAITMOHHBIM CHCTEMAM;
MOCTPOEHHE IpaMueCcKOi MOJIENIN SBJICHUS;
IIPOCIyLIMBaHUE paAuoINepeay.

13. Ormets UICTUHHOE Bricka3biBaHue:

1.
2.
3.
4.
3.

HETOCPECTBEHHOE HAOII0ICHUE — 3TO XpaHEeHHe HHPOPMALINY;

YTEHHUE CIIPABOYHOM JTUTEPATYPHI — 3TO MOUCK WH(POPMAIIHH;

3anpoc K MH(PpOPMAIMOHHBIM CUCTEMAM — 3TO 3alIUTa WH(HOPMAIINH;
MOCTPOEHHE TPadUIECKON MOJICIHN SBJICHUS — ATO Tiepeiaya HHPOPMAIINK;
MPOCITYIIMBaHUE PAJHONEPEaay — 3TO Mpolecc 00padboTku nHPOpMAaLIUK.

14. Pucynku, KapThl, 4epTEKHU, AUATPAMMBI, CXEMbI, IpadUKH MPEACTaBIAIOT CO00i:

1.
2.
3.
4.
5.

TabaMYHBIe HHPOPMALMOHHBIE MOJIEIIH;
MaTeMaTU4ecKue MOJIEIH;

HaTYPHbIE MOJICIIH;

rpaduyeckre HH(POPMAIIHOHHBIE MOECIIH;
uepapxuieckrue MHPOpMaIMOHHBIE MOJIEITH.

15. Onucanue rno0anbHON KOMIBIOTEPHOU ceTu MHTepHET B BUJE CUCTEMbI B3aUMOCBSI3aHHBIX
00BEKTOB ClIeZlyeT paccMaTpUBaTh Kak:

l.
2.
3
4.
5.

HATYPHYIO MOJIEIIb;
Ta0JIMIHYIO MOJICITB;

. TpaUYECKyIO MOJIENb;

MAaTeMaTUYCCKYIO MOJICIIb,
CCTEBYIO MOJCIIb.

16. ®aiinoBas cucTemMa NEPCOHATILHOTO KOMIIbIOTEpa HauboJee aleKBaTHO MOXKET OBITh OMUCaHa

B BUJIE:
1.
2.
3.
4,

5.

TaOJMYHON MOJIEIIN;
rpadgu4ecKoi Moienu;
HEpaAPXUUYECKON MOJIEIIH;
HATypPHOU MOJIETIH;
MaTeMaTHYeCKOU MOJCIH.

17. B 6uonoruu kiaaccupukaus npeacTaBuTenei )kKUBOTHOIO MUpa MpeJICTaBIsAeT COOOM:

1.
2.
3.
4.
3.

HepapXUUECcKyI0 MOJIETb;
TaOJIMYHYIO MOJIEIIB;
rpaguIecKyr0 MOJICIb;
MaTeMaTUYECKY0 MOJIENb;
HaTYpHYIO MOJIENb.

18. Pacniucanue JABUIKCHUC TTOC30B MOKET paCCMAaTpUBATHCA KaK IIPU:

1.
2.
3.
4.
3.

HAaTYpHOU MOJENH;
TaOJIUYHON MOJIETIH;
rpagu4ecKoil MoIenu;
KOMITBIOTEPHOU MOJIEINH;
MaTeMaTUYEeCKON MOJENH.

19. T'eorpaduueckyro KapTy cleIyeT paccMaTpuBaTh, CKOpEE BCETO, KaK:

1.
2.
3.
4.
5.

MaTeMaTHYeCKyl0 HH(POPMAIIMOHHYIO MOJIENb;
BepOaIbHYI0 HH()OPMAIIMOHHYIO MOJIEIb;
TaOJINYHYI0 HH)OPMALIMOHHYIO MOJIEITb.
rpaduuecKkyro HHGOPMAITMOHHYIO MOJIEINb;
HaTypPHYIO MOJEIIb.

20. K yncny caMmbIX nepBbIX TpapuuecKux HHPOPMALIMOHHBIX MOJIETIeH CleyeT OTHECTH

1.
2.
3.
4.

HAaCKaJIbHBIC POCITUCH,

KapThbI IOBEPXHOCTU 3CMHI/I;
KHUTH C UWJUTIOCTPALUAMU,
CTPOUTCIIbHBIC YCPTCIKU U IJIAHBI,
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5. UKOHBL.

21. Ykaxure JIOJKHOE yTtBepxaenue:

1. “CTporux mpaBui1 OCTPOEHUS JIF0OOH MOJIeNH chopMyTUPOBATH HEBO3MOKHO;

2. “Hukakas MOJ€JIb HE MOXKET 3aMEHUTh CaMO SIBJICHUE, HO MPU PEUICHUH KOHKPETHOM
3a/1a4l OHA MOXET 0Ka3aTbCsl OYEHb 10JIE3HBIM HHCTPYMEHTOM";

3. “CoBepIlIeHHO HEBa)KHO, KaKhe OOBEKTHl BHIOUPAIOTCS B KaUECTBE MOJCIHPYIOMIUX -
[JIABHOE, YTOOBI C MX MOMOIIBI0O MOXHO OBUIO OBl OTpa3uTh HaubOJee CYIIECTBEHHBIC YEPTHI,
MIPU3HAKU U3y9aeMOro 00beKTa”;

4. “Monenb COACPKUT CTOJIBKO ke HH(POPMAIIHH, CKOJIBKO U MOJICTHPYEMbIH O0BEKT ’;

5. “Bce oOpa3oBaHHME — 3TO M3y4YEHHUE T€X WM MHBIX MOJEJEH, a TAaKKe IPUEMOB HX HC-
[10JIb30BAHUA .

22. IlocTpoeHue MO UCXOHBIX JAHHBIX; MOCTPOCHHE MOJENU pe3yibTaTa, pazpaboTka aj-
TOpUTMa, pa3paboTKa M MPOrpaMMBbl, OTJIAJKa U UCIIOJHEHHE MTPOrpaMMBbl, aHAJIU3 U UHTEpIIpe-
Tanus pe3yabTaToB — 3TO:

1. pa3paboTka anropuTMa pemeHus 3a1a4;

2. CIMCOK KOMaH/| UCTIOJHUTEIIIO;

3. aHanu3 CYIIECTBYIOIIUX 33714,

4. sTamnbl peleHus 3aauu ¢ MOMOIIBIO KOMITBIOTEPa;

5. aNropuT™M MaTeMaTUYECKOM 3a1a4u.

23. B xayecTBe nmpuMepa MOJIeIH MOBECHUS MOYKHO Ha3BaTh:

1. CIMCOK yYarmmxcs MIKOJIbI,

2. IJIaH KJIACCHBIX KOMHAT;

3. mpaBuJia TEXHUKHU 0€30IaCHOCTH B KOMIIBIOTEPHOM KJIACCE;

4. nnaH 5BaKyaluu Ipu Moxkape;

5. 4epTE)KHU MIKOJIBHOTO 31aHUS.

24. KoMnbpIOTEpHOE UMUTALIMOHHOE MOJICTUpOBaHKe siepHoro B3pbiBa HE mo3Bosser:

1. aKCIEpUMEHTAJIBHO IPOBEPUTD BIIMSHUE BHICOKOW TeMIIepaTypbl U 00JIyYeHHUs Ha MpH-
POJIHBIE OOBEKTHI;

2. IPOBECTU HATYPHOE MCCIIEI0OBAaHUE MPOLIECCOB, MPOTEKAIONIUX B IPUPOJIE B IIPOLIECcce
B3pBIBa U 11OCJIE B3PbIBA;

3. yMEHBLIUTh CTOUMOCTb UCCIIEIOBAaHUI 1 00ecTIeYnTh 0€30MaCHOCTD JIIO/IEH;

4. MOJNy4NUTh JOCTOBEPHBIE JTAHHBIE O BIMSHUU B3pbIBa HA 3/I0POBbE JIIOACH;

5. MOJY4YUTHh AOCTOBEPHYIO MH(OPMALIMIO O BIMSIHUM SAEPHOTO B3pbIBAa HA PacTEHUS U
KUBOTHBIX B 30HE 00JTyUEHUSI.

25. C noMoMIbI0 KOMIBIOTEPHOTO UMHUTALIMOHHOTO MoienupoBanus HEJIb3 S nzyuars:
1. nemorpaduueckue mporecchl, IPOTEKAIOIUE B COLMATIBHBIX CUCTEMAX;
. TEIUIOBBIE MTPOLIECCHI, TPOTEKAIOIINE B TEXHUYECKUX CUCTEMAX;
. MTHQIIALMOHHBIE TPOLIECCHI B MPOMBIIIIEHHO-3KOHOMHUYECKUX CUCTEMAX;
. IPOLIECCHI ICUXOJIOTHYECKOT0 B3aUMOIEUCTBHS YUEHUKOB B KJIACCE;
. TPA€KTOPUH JABWKEHHS MJIAHET U KOCMUUYECKHX KOpabuieil B 6€3BO3/1yIIHOM MPOCTPaH-

N =W

CTBE.
3AJAHUSA HA IPAKTUYECKHUE 3AHATUA

Ipaxmuueckoe 3adanue 1.Ilpoexmuposanue yugposvix cxem Ha OCHOBE 1OSULECKUX Bbl-
Padicenul ¢ UCnoab308aHuem 6az08020 HAbOPa d1eMeHMO8.

TunoBble 3a1aHNs IPUBEACHBI HIKE:

1. BeInosHuTe MUHUMH3ALIMIO JTOTHYECKON (PYHKIUU

f = xIx2+ X2X3 + XIx2x3 + x1x2x3

CrpoeKTHpyHUTe JIOTMYECKHE CXEMBI, PEAIU3YIOIINE UCXOAHYI0 U MUHUMH3UPOBAHHYIO
¢byHknuio. Jlokaxkure TOXJIECTBEHHOCTh UX (YHKIIMOHUPOBAHUS C TIOMOIIBIO (DYHKIIMOHAIBHOM
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cuMyisinuu. [IpoBenure CpaBHUTENBHYIO OLIEHKY I1apaMETPOB IIOJIYYEHHBIX CXEM I10 YUCILY UC-
II0JIB3YEMBIX JIOTHYECKUX DJIEMEHTOB U MAaKCUMAIbHOU 33aJ€P/KKE MEPEKITIOUCHNU.
2. BBINoNHNTE MUHUMH3AIHIO JIOTHYECKON (DYHKIIMU

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

CrpoeKTHpyiTe JIOTHYECKHUE CXEMbl, peau3yIoIlue UCXOJHYH0 ¥ MUHUMM3HPOBAHHYIO
¢yukuuio. JlokaxXuTe TOXIECTBEHHOCTh UX (YHKIIMOHUPOBAHUS C IIOMOIIBIO ()YyHKIIMOHATBHOM
cumysanuu. [IpoBeaure cpaBHUTENbHYIO OLICHKY IIapaMETPOB MOJYYEHHBIX CXEM IO YHUCIY HC-
[10JIb3YEMBIX JIOTHUECKUX 3JIEMEHTOB U MAaKCUMAJIbHON 3aJI€PKKE MEPEKITIOUEHNUS.

IIpakmuyeckoe 3a0anue 2. Ilpoekmupoganue C10M#CHbIX YUPDPOBLIX CXeM C UCNONb306a-
Huem 6a306020 HAOOPA KOMNOHEHMOB.

TunoBsle 3a1aHUs TPUBEIEHBI HUXKE:

1. Pa3paboTarh cxemMy CpaBHEHHMS JIBYX UYETBIpEXpaszpsAHbIX omepaHnoB A=a3a2alal u
B=b3b2b1b0, dopmupyromyio ¢mar Z=1 npu paBeHctBe omepaHaoB A=B, daar Y=1 mnpu
A>=B. [IpoBeputh paboOTy CXEMBI, HCIIOIB3YS CUMYJISIIHIO.

2. Pa3paboTarh cxemMy KOHTPOJISl YETHOCTU §-pa3psiiHbIX uncen. [IpoBeputs paboTy cxe-
MBI, UCIIOJIB3YS] CUMYJISILIUIO.

IIpakmuyeckoe sanamue 3. [Ipoexkmupogarnue KOMOUHAYUOHHBIX YUPPOBBIX CXEM.

TunoBble 3a1aHUsI IPUBEACHBI HIKE:

1. Pa3paborath KOMOMHALIMOHHBINM cymmaTop 4-pa3psaHbix ornepannoB A=a3a2alal u
B=b3b2b1b0 ¢ nocnemoBarenbHbIM (HOPMUPOBAHHEM MEPEHOCOB. [IpoBEpUTH PabOTy CXEMBI,
UCIIOJIb3YSl CUMYJISALIUIO.

2. Pazpabotarh KOMOMHAIIMOHHBIN cymMMaTop 4-pa3psaHbIX omnepanaoB A=a3a2alal u
B=b3b2b1b0 ¢ hpopmupoBanrem ycKOpeHHOTO TepeHoca. [IpoBepuTh pabOTy CXEeMbI, HCIIOIb3Ys
CUMYJIALIUIO.

Ipakxmuueckoe 3adanue 4. [Ipoexmuposanue nocie008amenbHOCMHbIX YUDPOBbIX CIMPYKMYP.

TumnoBsle 3a1aHUs TPUBEIECHBI HUKE:

1. Pa3paboTarp cueTurk ¢ nepeMeHHbIM MoayieM cdera Ke= 10/11 u mpeaBaputeabHbIM
copocoMm B 0. Moxaynb cuera 3amaercsa ympasisitormuM curaaioM M: Ke=10 npu M=0, Kc=11
npu M=1. IIpoBeputh paboTy CXEMBbI, HCHIOJIB3YSI CUMYJISIUIO.

2. Pa3paboTath reHepatop mnocieaoBaTeabHOCTH ynces oT 0 10 9 B mpsMOM Kofie M KoJie
«c u30bITKOM 3». Pexxum paOoThl 3a/1aeTCsl yIpaBIsAIOLUM CUTHaTIoM M: mpsimoit ko ipu M=0,
K0/ «c u30bITKOM 3» ipu M=1. I[IpoBepuTh paboTy CXEMBbI, UCIONb3Ysl CUMYJISLHUIO.

SAIUTA JJABOPATOPHBIX PABOT

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

1) Ilepedncnuth 1 0XapakTepu3oBaTh NpUHIUIEI TocTpoeHus: CAIIP.

2) [lepeuncnuthb U oxapakTepus3oBath Buabl ooecnieuenust CAIIP.

3) ITouemy B mpoektupoBanuu POC xenarenbHo ucnonszoBatb CAIIP?

4) Kaxue Br1 3Haere CAIIP, kpaTkas xapakTepuCTHKa.

5) IlepeuncnuTh OCHOBHBIE 3a/l1a4l CHCTEMOTEXHHYECKOT0 dTarna npoekrupoBanus POC.
Jnst wero Ha nanHOM 3Tane ucnoib3yrorca CAIIP?

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

7) IlepedncnuTh OCHOBHBIE 3a/1a4l KOHCTPYKTOPCKOTO 3Tana npoexkrupoBanus POC. [lns
Yero Ha JaHHOM JTarne ucrnoinb3ytorcs CAIIP?

Jlabopamopuas paboma 2. I[locmpoerue cxemvl u Mooeruposarue pabomol apugpmemu-
KO-102U4eCK020 YCmpoucmea u popmupoeameris 0ONOIHUMENbHO20 KOOd.

1) Ilepedncnuth 331241 CXEMOTEXHHUUYECKOTO MOJICIIUPOBAHHS.

2) 1514 4ero UCToNb3yeTcs U KaK pealn3yeTcsi MHOTOBapHUaHTHBIN aHaIN3.

3) Kak peanusyercs u 175 4€ro UCIOIb3yeTCsl aHAIN3 YyBCTBUTEIBHOCTH.
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4) Kak peanusyercs U AJs 4ETO UCIIOJIb3YETCsl CTATUCTUYECKUI aHAJIU3.

5) Kak peanusyercs u sl 4eT0 HCTOIb3YyeTCs aHalIN3 Ha HAUXYAIIUN CIydai.

6) Kak peasinzyercst v 151 YeTO UCIOJIb3YETCs CIIEKTPAIbHBINA aHAIU3.

Jlabopamopnas paboma 3. Ilocmpoenue cxemvt u modenuposanue pabomovl dewupa-
mopa KOMaHo.

1) [latb omnpenesneHne KOMIIOHEHTHBIX U TOMOJIOTMYECKUX ypaBHEHUH. UeM OHM OTianua-
1otcs?

2) IIpuBecTr mpuMepbl KOMIOHEHTHBIX YPaBHCHHM.

3) Kak cTposrtcs Tononorunyeckue ypaBHeHus1?

4) Kak npoBOIUTCS. MOJICIMPOBAHUE CTATUYECKOTIO pexrmMa’?

5) Onucanue ¥ Ha3HaYEHHE CTPYKTYPHOI'O MOJEIMPOBAHMUS.

6) Onucanue n Ha3HaYeHHUE PYHKLIMOHATIBHOI'O MOAEIMPOBAHHUS.

7) Onucanue ¥ Ha3HaYEHHUE JJOTUYECKOTO MOIETUPOBAHUSI.

Jlabopamopnas paboma 4. [locmpoenue cxemvl u modenruposanue pabomol apupmemu-
KO-7102U4eCcK020 YCMpPOUCmea 01 pacuupeHHo20 Habopa KOMAHO.

1) IlepedncnuTe OCHOBHBIE 3a/1a4M TEXHOJIOTMYECKOT0 3Tana npoexkrupoBanus POC. Jlns
Yero Ha JaHHOM JTarne ucnoinb3ytorcs CAIIP?

2) Kakue Bri 3naere CAIIP, kpaTkas xapaKTepUCTHKA.

3) HazoBure ocHoBHEIE Toruueckre (OyneBbl) GyHKIMU U N300pa3uTe AIIEMEHTHI X pea-
ausyromue. s ka0l u3 GyHKUNYU 3aUIIUTE TaOIUIly HCTUHHOCTH.

4) Kakue JOrHMYECcKHe HIIEMEHTHI JOCTYIHBI B OMOIMOTEKE MPUMHUTHBOB IpadudecKoro
penakropa MAX+PLUS 11?

5) Kakue npouiecchl IpOTEKAIOT B CUCTEME MPU KOMIWIISILIUY TPOEKTa?

6) OOBsicHUTE pe3yabTaThl MOJEIMPOBAHUS PAOOTHI CXEMBI J1A0OPATOPHON
paboThL.

Jlabopamopnasa paboma 5. Ilocmpoenue cxem u mooenupoganue pabomsi KOMMYMAamo-
PO8 OQHHUIX.

1) Yro Takoe s3Ik onucaHus anmnaparypsl? HazoBure cyiiecTByromue si3bIKM ONMUCAHUS
anmaparyphbl, B YeM UX OTIndue?

2) HazoBute ocHOBHBIE 51eMeHTHI si3bika AHDL, naiite ux KpaTKyro XapakTepUCTHKY.

3) Kak onuceiBatorcs nmoruueckue snemenTsl B AHDL?

4) O0bsacHUTE MOHATHE “NapamMeTpuuecKuil anemeHT” . Kakue napameTpuueckue 3JeMeH-
ThI focTynHbl B CAIIP MAX+PLUS I1?

5) OObsicHuTe NpUHIMI PabOThl CYETYMKA IMOCTPOEHHOro Ha Tpurrepax. Kakue THIIbI
CYETUUKOB CYIIECTBYIOT?

6) O0BsicHITe Ha3Ha4YeHHEe MyHKTOB MeH0 Edit Ports/Parameters.

Jlabopamopnas paboma 6. Ilocmpoenue cxembvl u Mooenruposganue pabomsl npoyeccopa.

1) OOBsicHUTE NPUHIMIT PAOOTHI Pa3pabOTaHHOTO YCTPOUCTBA.

2) Kak peanusyercs mpoLeccop ¢ 3alaHHbIM Ha0OpOM KOMaH[?

3) Kak ocymiecTBisieTcs CHHXpOHHU3a1Msl paOoThI y3710B Ipoleccopa?

4) Kakue curnanisl nporeccopa sBJsSOTCS BXOJHBIMH, 8 KaKHe BHIXOJHBIMU?

5) YUro Takoe nemmpparop? Kak peanusoBansl gemmdparops! B Baeit pabote?

6) Kak nHaznaunts BeIBOBI [IJINC B MAX+PLUS II? Beerna nmu Heo6xoaumo npubderatsh
K HazHaueHuto BbIBOJIOB [IJIMC BpyuHyto, 000CHYHTE CBO OTBET.

PACYHETHO-TPA®OUYECKHUE PABOTBI Nel,Ne2

PacuerHo-Tpaduueckue paboTsl OPUEHTUPOBAHBI HA (POPMUPOBAHUE U pa3BUTHE Yy 00Y-
YalOIIMXCS YMEHUN U HaBBIKOB paboThl ¢ coBpeMeHHbIMU Iporpammamu CAIIP u npencrasie-
HUs PE3YJIbTATOB PACUETOB C YYETOM U UCIIOJIB30BAaHUEM JACUCTBYIOIIUX HOPMATUBHBIX U METO-
JUYECKHUX JOKYMEHTOB YHUBEPCUTETA.
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Pabora nan PI'P nmo3Bosier nmyyinie MOHATh U YCBOUTH B3aMMOCBSI3b TEOPUH M MPAKTUKU.
CryneHThl yyaTcsi IpUHUMATh 0OOCHOBaHHbBIE PEIICHUS ITyTEM CPaBHEHUSI BO3MOXKHBIX BapHaH-
TOB, JIOTMYECKUX CYKIEHHUH, pPaCCMOTPEHUS OCHOBHBIX TEOPETUUYECKUX IOJIOXKEHUH; YMEHUIO
KpaTKO U TOYHO U3JIaraTh XOJ PELICHHUS.

B xone BeimonHenus PI'P cryneHTs! riny0ske U3y4aroT OCHOBHYIO U CIIELHUAIBHYIO JHTE-
patypy o CAIIP, y4arcst pabotath co cripaBoYHUKaMH. Bce 3TO 1Mo3BoJII€T MPOBOIUTH OCHOB-
HBI€ PACUEThl U aHAJU3 C MHXKCHEPHON MO3ULUHU. 3aKpeljieHHe TEOPETUUECKUX 3HAHUK U (op-
MHUPOBaHUE MPAKTUYECKHX HABBIKOB HAXOXICHHUS HECTAHAAPTHBIX CIOCOOOB pelIeHHs 3ajad,
peLIeHUsT KOTOPBIX HE M3YYaJHCh, a TAKXKE NMPHOOPETEHHE HABBIKOB O(POPMIICHHS Pe3yJIbTaToOB
CBOEH CaMOCTOSTEIIbHON PabOTHI.

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

Tema PI'PNel «Pa3paboTka oTAenbHBIX (DYHKIIMOHATIBHBIX Y3JIOB IPOIIECCOpPa U MOJIE-
JUPOBAHUE UX PAOOTH.

Tema PI'PNe2 «Pa3paboTka cXeMbl JIEMEHTAPHOT0 YETHIPEXPa3PsIHOTO MPOIEeccopa
U MOJIEIIUPOBAaHUE €€ pabOThI».

PacuetrHo-rpaduueckas paboTa COCTOUT U3 MOSCHUTEIBHOMN 3aUCKH U rpaduyecKoil ya-
ctu. [loscHuTEeNnbHAS 3aIMCKa JOJDKHA COAEpKaTh: BBEJCHUE, OCHOBHYIO YacCTh (3TaIlbl pEeLICHUS
3aJJaHUsl U PacueThl CO BCEMU IMOSICHEHHUSIMH), 3aKIIOYEHHUE U CIIUCOK MCIOJB30BAHHBIX HMCTOY-
HUKOB. OCHOBHYIO YacCTh, COTJIACHO TPeOOBaHUAM TEXHUUYECKOTO 3aJjaHusl, pa30MBalOT Ha pa3jie-
Jbl U IOAPA3/EIIbl, HA3BaHUE KOTOPBIX JOJKHO COOTBETCTBOBATh UX OCHOBHOMY COJIEPKAHUIO.

[losicHuTenpHy!0 3aMKMCKy NPECTABISIOT K 3alUTe B cOpolItopoBaHHOM BHje. [Ipumep-
HBII 00beM NOosICHUTENbHOM 3anucku 15 — 20 c.

OTarnsl BRIIOTHEHUS pacueTHO-Tpadudeckoit padboter Nel:

1) Moaudukanus CTpyKTYpHOIH CXEMBI MPOIIeccOpa B COOTBETCTBUU C TEXHHUYECKHUM 3a-
JTaHUEM (JOTOJIHUTEIbHAsI KOMaH/a).

2) CuHTe3 cXeM U MOCTPOCHHE OUOIMOTEKH HEepapXHUeCKUX KOMIIOHEHTOB OCHOBHBIX
byHknoHaIBHBIX 0J10KOB Tporieccopa B cpeae MAX+PLUS 11 (Graphic Editor):

a) CUHTE3 MPUHLUUIHNAIBHON CXEMBI TPUITEPa;

0) CUHTE3 NPUHLIUIUAIBHON CXEMBI PETUCTPA;

B) CUHTE3 MPUHIUITHAIBHON cxeMbl AJIY Ha cTaHAapTHBIA HAOOP KOMAaH/;

T') CHHTE3 IPUHIUIHAIBHOU cxeMbl AJIY 1Ist 1OMOIHUTENEHON KOMaH/IbI,

1) CUHTE3 MIPUHIUIHAIBLHON CXeMbl (JOPMHUPOBATEINIS JONOJHUTEIBHOIO KOJIa;

€) CUHTE3 MPUHIMUIHUAIBLHONU CXEMBbI Ietn(paTopa KOMaH/I.

3) MoaenupoBaHue cuHTe3UpoBaHHbIX cxeM B cucteme MAX+PLUS Il (Waveform Ed-
itor).

OTtarnsl BHIIOIHEHUS pacueTHO-Trpaduueckoi paboTsr Ne2:

1) Pa3paboTka (pyHKIIMOHATIBLHONW CXEMBI MPOLIECCOPA B COOTBETCTBUM C TEXHUYECKUM 3a-
JAaHUEM.

2) CuHTe3 NPUHLUIINAIBHON 3JIEKTPUYECKON CXEMBI MpoLeccopa U €€ NMOCTPOEHUE B CU-
cteme MAX+PLUS Il (Graphic Editor).

3) MoaenupoBanue pabOTHI IIpoIieccopa, IS Yero COCTaBUTh mporpammy Ha 10 omepa-
TOPOB WJIM MOJIYYUTh €€ Yy NPENnoJaBaTeNss 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

YcraHoBUTH Ha BXxojie peructpa S nanusie 1010

3. TXD S

4. LDB
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5.10R S

6. AND B

7.COM A

8.COMB

9.ADDA,B

10. NOP

B xoze BBINONHEHUS! pacuyeTHO-TpapuUECKUX padoT AOJDKHBI OBITH OTOOPAXKEHBI CIEY-
IOLIME Pa3Iebl:

1. Kpatkoe TeopeTHuecKoe ONHCAaHHE AITOPUTMAa BBINOJHEHHS 33aJaHUS B CHCTEME
MAX+PLUS I1.

2. [oxpoOHBbIi cuHTe3 AemudpaTopa KOMaH] C BBIBOJOM JIOTUYECKUX (DYHKIMNA U HX
YIPOLIEHUEM C TOMOIIBI0 KapT KapHo.

3. I'papuueckuii MmaTepuait:

a) OubIMOTEeKa HePapXUUYECKUX KOMIIOHEHTOB C pe3yJIbTaTaMU MOJIEIIMPOBAaHUS UX pabo-
ThI (OCIMJIOrPAaMMaMHU BXOAHBIX M BBIXOJIHBIX CUTHAJIOB B JMHAMUKE);

0) NpuHIMNKATbHAS 3JIEKTPUYECKas CXeMa IpoLeccopa;

B) BpEMEHHBIE TUarpaMMbl paboThl [IPOLIECCOpPa B COOTBETCTBUU C IPOrpaMMoOil (pe3yib-
TaThl MOACIUPOBAHUS).

4. BeiBosibl o PI'P.

5. CnMCcoK UCTIONb3yeMOH JINTEpaTyphI.

DJNEeKTpUYECKUE CXEMBI IOJIKHBI OBITh BRIYEPUYEHBI B COOTBETCTBUH C mpaBmiamMu ECK/I.
Crnenyer cTporo npuaepKHUBAaThCs YCTAHOBJICHHBIX OYKBEHHBIX 0003HAUEHUH M HaUMEHOBaHUN
AIIEKTPUUYECKUX BEIUYHH.

Beimonuennsie PI'P 1oikHbBI y0BIETBOPSITH HOPMAaTUBHBIM JOKYMEHTaM YHUBEPCUTETA,
C KOTOPBIMH MOXHO O3HAKOMHUTBCS B OTJIEJNIC CTAHIAPTU3AlMK WM Ha caiite yHuBepcurera. OT-
CTYIUIEHUS OT YKa3aHHBIX TPeOOBaHUI MOT'YT CIIy’)KUTh OCHOBaHUEM JIJIsl BO3Bpara paboT Ha HC-
npaBJICHUE.

ean padoT

Lenbto pacueTHO-TpaUUECKUX padOT SBISIETCS 3aKpPETUICHHE TEOPETHYECKUX 3HAHWHA U
(dbopMHpOBaHUE MPAKTUUECKUX HABBIKOB B MPOEKTUPOBAHUM 3JIEKTPOHHBIX CXEM C MCIIOJIb30Ba-
auem CAIIP u MonenupoBaHUM 3TUX CXEM C HCIOJIB30BAHUEM IPOTPAMM CXEMOTEXHHYECKOTO
MOJICIUPOBAHMS, a TaKKe MPUOOpPETeHHE HABBIKOB PabOTHl ¢ MH(YOPMALMOHHO-CIIPABOYHBIMU
MaTepHaJaMH.

[Tponieccop nomKeH MOJAEP)KUBATh CUCTEMY KOMaHJ B COOTBETCTBUHU € TaOIUIEeH 7
(cTanmapTHBI HAOOpP KOMaHJ), TAKXKE MPOLECCOP JOJDKCH BBIIOIHIATH OJHY JOMOIHUTEIHHYIO
KOMaHJy (pacHMpeHHbI Habop koMana). PaciupenHslit HaOop KOMaH] PUBE/EH B TabuuIe 8.
Bonee mompoOHO KOMaH/IbI pacliMcaHbl B METOIUYECKOM nuTeparype [3] pasaena 6.

Tab6muia 4 - Habop xoman mporieccopa

MallMHHBIHT YrpaBisitonue CUrHaibl
Komariza KO C1|Cz|Cs|Csa|Cs|Cs|Cr|Cs
NOP 00000 olojofofo]ofo]1
LDA 00100 ojojofJ1]o]ofo0]0O
LDB 01000 olojofof1]of0]oO
TXD(A) 01101 1]{oJofojoJof0]oO
TXD(B) 01110 ol1]ofofo]ofo0]oO
TXD(S) 01111 ojloj1]ofo]of0]oO
COM(A) 10001 1]{oJofojJoJ1]0]oO
COM(B) 10010 ofl1]ofofol1]0]0O
COM(S) 10011 ojlojJ1fofo]1]0]0O
AND(B) 10110 1[1]ofoJoJof1]0
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AND(S) 10111 1/0/1,0]0]0]1]0
IOR(B) 11010 111/]0/]0]0]0|0|0
IOR(S) 11011 1/0/1,0]0]0]0]0
Tabnuna 5 - PacummpeHHsIi HA00p KOMaHJI Ipoleccopa
JlonosHUTENbHBIE KOMAH/IbI
ADD A,B 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 DEC A
DEC B DEC S STBA STBB STB S
3AJIAHUSA JJIS1 TPOMEXYTOYHOM ATTECTAIIMA
KoHTpoJibHbIE BONIPOCHI K IK3aMeHY
1. OcnoBHbIe 3a1auu npoekTUpoBaHusi. CriocoObl MPOSKTUPOBAHHUS.
2. YpOoBHHM aBTOMaTHU3WPOBAHHOTO MPOEKTUPOBaHUs. Mepapxus ypoBHEH MPOSKTUPOBAHUSI.
3. Tunsl 00BEKTOB MPOCSKTUPOBAHUS. THITBI IPOLIECCOB POSKTHPOBAHUSI.
4. TloHatue o MaTeMaTHYECKUX MOJIEISIX, KJIaCCU(PUKAIIUS MAaTeMAaTUYECKUX MOEIEH.
5. HmurtannoHHOE MOJIENMPOBAHHUE, TEXHOJIOTMYHOCTD IIPOLIECCa IPOEKTUPOBAHUS.
6. ITpunmuner moctpoenust CAIIP, kmaccudukanus nonas3obareneid CAIIP.
7. CAIIP kak yenoBeKO-MalllMHHAsA CUCTEMA, PEKUMBbI B3aUMOJICHCTBUS TI0JIb30BaTEINS U

10.
11.

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

23.
24.

CAIIP.

Knaccudukanus CAIIP, Bunsr obecnieuenuss CAIIP.

MaremaTtnueckoe obecreyeHue, KiacCupuKanys OCHOBHBIX aITOPUTMOB.
JIunrsuctryeckoe odbecredeHne, A3bIKU MPOrpaMMUPOBAHUS U S3BIKH TPOEKTHPOBAHMUS.
HNudopmannonHoe odbecrieueHue: oOLIMe CBEIEHUS, CIOCOObI OpraHU3aluy pa3MeIleHus
JTAaHHBIX.

Crioco0b! cTpyKTypupoBaHus AaHHbBIX. CrcTreMbl ynpasieHus 6azamu qaHHbiX (CYB).
[Iporpammuoe obecrieuenue CAIIP.

TexHuueckoe, opraHu3alioHHoe 1 MeTouueckoe obecrieuenne CAITP.

JIucKpeTHbIE pe3UCTUBHBIE CXEMbI 3aMELIEHUS] UHIYKTUBHOTO U €EMKOCTHOTO 3JIEMEHTOB.
Moenu nonynpoBOAHUKOBBIX THOJIOB.

Mopnenu OUmoNIpHBIX TPAH3UCTOPOB.

Mopenu MOII-TpaH3ucTOpoB.

Mopenu maccuBHBIX KOMIIOHEHTOB AJIEKTPOHHBIX LENeH.

Makpomoieny aHaIorOBbIX MHTETPAIbHBIX CXEM.

MonenupoBanue nU(PPOBBIX U aHAJIOTO-UU(POBBIX YCTPOMCTB.

@YHKIMOHAIbHBIE BO3MOXXHOCTH COBPEMEHHBIX IPOTrpaMM CXEMOTEXHHYECKOTO MOJE-
JUPOBAHUS.

Haznauenue cuctemsr MAX+PLUS 11, ee xapakTepucTuKy.

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



