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1 BBenenue

PaGouast mporpamma u QOHJ OIEHOYHBIX CPEACTB AUCUUILTUHBI «MOIETHpPOBAHUE IJICK-
TPOHHBIX CXEM» COCTaBJICHBI B COOTBETCTBUU C TPEOOBAHUAMHU (eepabHOIO rOCydapCTBEHHO-
ro 00pa3oBaTeNbHOTO CTaHApTa, YTBEPKACHHOTO MpukazoM MuHoOpHayku Poccuiickoit ®ene-
patuu oT 19.09.2017 Ne 950, m ocHOBHOUM mpodeccruoHaabHON 00pa30BaTEIBLHON MPOTPAMMBI
noaAroToBku «MHXEHEepHOE IeT0 B MEAMKO-OMOIIOTUYECKOM MPAKTHUKE» M0 HANPABICHUIO IMOJ-
rotoBku «12.03.04 bruorexHu4YecKre CUCTEMBI U TEXHOJIOTUIY.

[TpakTudeckasi MOATOTOBKA pean3yeTcss Ha OCHOBE:

[Mpodeccnonanpusiit ctanmapt 26.014 «CIIELHHUAJIMCT B OBJIACTU PA3PABOTKU,
COITPOBOXIAEHUA M UHTET'PALIMU TEXHOJIOITMYECKUX TTPOLIECCOB U TTPOU3-
BOJICTB B OBJIACTH BUOTEXHUYECKNX CUCTEM U TEXHOJIOTI ity

O6006mmenHas TpynoBast GpyHkius: A Pa3zpaboTka u uHTErpaus OMOTEXHUYECKUX CHCTEM
Y TEXHOJIOTHUH, B TOM YHCJIE MEAUIIMHCKOTO, YIKOJIOTHYECKOTO U OMOMETPHUYECKOTO Ha3HAUCHHS.

T/1-4 IlpoBeneHne BBHIYUCIUTEIBHBIX 3KCIEPUMEHTOB C HMCIIOJIB30BAHHEM CTAHIAPTHHIX
IPOTPAMMHBIX CPEJICTB C LENBIO MOTyYCHHUS MAaTEeMaTHYECKUX MOJIENEH MPOIECCOB, MPOTEKA0-
X B OMOTEXHUYECKUX CUCTEMAaX.

3agauyn  OUCIUTLIN-
HBI

[MonroroButk 6akanaBpa ¢ ryOOKMMH 3HAHUSMH B 00JaCTH CXEMOTEXHH-
YECKOT0 MPOEKTUPOBAHHUS, OCHOBAaHHOTO Ha ucnoyib3oBanuu CAIIP, npu-
BUTh HAaBBIKU B pa3paboTKe MoJiesneil 3JeKTPOHHBIX KOMIIOHEHTOB U

YCTPOMCTB.

OcHOBHBIE pa3Jebl
/ TEeMBI AUCIMTUIAHBI

MonenupoBaHue 3JEKTPOHHBIX CXEM.
Mozenu nonynpoBOAHUKOBBIX IPUOOPOB.
Jlornueckoe MOAETMPOBAHHUE.
O030p nakeToB NPUKJIAIHBIX IPOTPAMM JIEKTPOHHOT'O IIPOEKTUPOBAHUSI.
Cucrema aBTOMaTu3upoBaHHOTrO npoekTupoBanuss MAX+PLUS II.

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 10 U CHUILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM I0CTUKEHHUS KOMIIeTeHIIUI

[Ipouecc n3ydeHus TUCHUILIMHBI «MoJenupoBaHie 3JIEKTPOHHBIX CXEM» HampaBieH Ha
dbopmupoBanue cienyronmx kommereHuil B coorserctBuu ¢ ®I'OC BO u ocHOBHOIA 00pa3oBa-
TeILHOM mporpamMmoi (Tadiumma 1):

Tabmuna 1 — KoMnereHIIMN 1 HHIUKATOPHI UX TOCTHXKEHUS

Kox u HauMeHoOBaHNE KOMIIE-
TEHIUHU

NHnukaTopbl TOCTHKEHUS

[Tnanupyemsble pe3ynabTaThl
o0y4YeHUs IO TUCITUTLTNHE

Oo6menpodeccnoHanbHbIE

OIIK-3 CniocobeH mpoBOAUTH
AKCTIEPUMEHTAIbHBIC UCCIIe-
JIOBaHUS M U3MEPEHUs1, 0Opa-
OaThIBaTh M MPECTABIATH
MOJTy4YeHHBIC TaHHBIC C y4e-
TOM cneru(pUKA OMOTeXHUYE-
CKHMX CHCTEM U TEXHOJIOTHH

OIIK-3.1 3HaeT OCHOBHBIE Me€-
TOJBI M CPEJICTBA TEOPETUYC-
CKUX H SKCIIEPUMEHTAILHBIX
HUCCIIEIOBAHNN

OIIK-3.2 Ymeet 00pabatsi-
BaTh U MPEJCTABIIATH MOJTY-
YCHHBIE IKCTICPUMEHTATbHBIE
JAHHBIC C YYETOM CIIeIH(pHKU

3HATh OCHOBHBIC METObI M
CPEIICTBA TCOPETUICCKUX 1
AKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHUH

VYmerb 00pabaTbIBaTh U Ipe-
CTaBJISITh MOJTYYEHHBIC dKCIIe-
pUMEHTAIILHBIC TaHHBIC C y4e-
TOM crienupuKyr OMoTexXHUYE-




OHMOTECXHUYCCKUX CUCTEM U
TEXHOJIOTHI

OIIK-3.3 Biazneet HaBBIKAMU
BBIOOpA U UCITOJIH30BAHUS CO-
OTBETCTBYIOIINX PECYPCOB,
COBPEMEHHBIX METOHK U 000-
PyIOBaHUS TSl IPOBEACHHUS
AKCTICPUMEHTAIIbHBIX HCCIIe-
JNOBaHUU U U3MEPEHUU

CKHMX CHUCTEM U TEXHOJIOTHH
BnanersHaBbikamMu BeIOOpa U
HCIIOJIb30BaHUS COOTBETCTBY-
IOIIUX PECYPCOB, COBPEMEH-
HBIX METOJIUK U 000pyI0Ba-
HHUS JJ1s1 IPOBEACHUS DKCIIE-
PUMEHTAJIbHBIX UCCIIEOBAaHUN
Y U3MEPEHUI

OIIK-4 CniocobeH ncmoinb30-
BaTh COBpEMEHHbIE HH(OpMa-
[IUOHHBIE TEXHOJIOTUU U MPO-
rpaMMHOE obecrieueHue pu
penieHuu 3aaa4 npodeccruo-
HaJIbHOM JIEATEIILHOCTH, CO-
Osronas TpedoBaHus UHQPOP-
MaIMOHHOH 0€30MacHOCTH

OIIK-4.1 3Haet coBpeMEHHbIE
nH(OPMAIIMOHHBIE TEXHOJIO-
T ¥ TIPOrpaMMHOE obecrie-
YeHHE IS PEIICHUS 3a1a9
po¢eCCUOHAITBHON JIeATEIh-
HOCTH

OIIK-4.2 YmeeT noadupars u
HCIOJIb30BaTh HEOOX0IUMOE
porpaMMHOE o0ecreueHne
MIPH peIIeHUH 3a1a4 mpodec-
CHOHAJIbHOM AeSITeIbHOCTH,
coOmro1ast TpeOOBaHUS UH-
dbopMaImoHHON 6€30MacCHOCTH
OIIK-4.3 Brnaneet HaBLIKAMU
MIPUMEHEHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIO-
THI U TPOrPaMMHBIX CPEJICTB
MIPH peIIeHUH 3a1a4 mpodec-
CUOHAILHOU JESATEIHLHOCTH C
Y4€TOM OCHOBHBIX TpPeOOBaHMIA
nH(pOPMAIIMOHHOI 0e30macHo-
CTH

3HaTh COBpeMEeHHBIE HHPOP-
MAaI[MOHHBIE TEXHOJIOTUU U
porpaMMHOE o0ecreueHne
JUTSL pelieHus 3aaad nmpodec-
CUOHAILHOHN OESITEIHLHOCTH
YMeTh moaoupaTh U UCIOIb-
30BaTh HEOOXOIUMOE TIPO-
rpaMMHOE 0OecIieueHue npu
pereHuu 3anad npodeccro-
HaJIbHOU JIEATCIHHOCTH, CO-
6monas TpeboBanust HHMOP-
MAaIMOHHOM 0€30I1aCHOCTH
Brnaners HaBbIKaMu IpUMEHE-
HUS COBPEMEHHBIX HHPOpMa-
[IMOHHBIX TEXHOJOTUH H MPO-
IPaMMHBIX CPEJCTB IPHU pe-
IIeHUH 337124 nmpodeccuo-
HAJIbHOM JIESITEIbHOCTH C y4e-
TOM OCHOBHBIX TpeOOBaHUI
nH(pOopMannoHHOM 6e30mac-
HOCTH

3 MecTo AuCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnmza «MoaenrupoBaHue 3JIEKTPOHHBIX CXeM» U3ydaercs Ha 4 Kkypce, 7 cemecTpe.
JlucuumimHa BXOAUT B cocTaB Omoka 1 «/uciuruimHel (MOAYNH)» U OTHOCUTCS K 0a3o-

BOM YacCTH.

I[J'DI OCBOCHHUA NUCIIHUITIINHBI HGOGXOI[I/IMBI 3HAaHUs, YMCHUSA, HABBIKH U / AN OIIBIT mpak-

TUYECKOM JesITeIbHOCTH, COPMHUPOBAHHBIE B TMPOLIECCE H3Y4YEHUS AUCLUIUIMH / HPAKTUK:
«CpezncTBa aBTOMAaTU3UPOBAHHBIX BBIUYUCICHUI», «DIEKTPOOE30MIaCHOCTh U TEXHOJIOTHUS 3JIEK-
TPOMOHT@XXHBIX PaboT», «INEKTPOTEXHUUYECKHE MATEpHUabl U JIEMEHTHl IEKTPOHHONU TEXHU-
K», «METposiorust U TEXHUYECKHE U3MEPEHUs», «OCHOBBI IPOMBIIIIIEHHON aBTOMATUKH U PO-
060TOTeXHUKNY», «TexHMUecKue MEeTO/Abl AUarHOCTUYECKHX HCCIICAOBAaHUM M JIe4eOHBIX BO3JEH-
cTBHiD», «Mcropust (uctopust Poccun, Bceobmas ucropus)», «Duznueckas KyabTypa U CIIOPT»,
«MHadopmarimonHbie TexHOJIOTHNY, «MHOCTpaHHBIN s3BIKY, «lIpHKIagHOE MPOTpaMMUpPOBAHUE
MHUKPOKOHTPOJUIEPOBY», «Dunocodusy», «TerexkoMMyHUKaIMOHHbBIE CUCTEMBI», «KOMIBIOTEpHBIE
TEXHOJIOTUM B  MEAMKO-OMOJIOTMYECKOM  MpakThke», «HCTpyMEeHTalbHBIE  CpEICTBA
LABVIEW», «TexHonoruu co3ianust ¥ MpoJIBUKEHUS CAaUTOB ((haKyJIbTaTHB)».
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3HaHus, yMEHUs U HaBBIKU, COOPMHUPOBAHHBIC MTPH U3YUCHUHU AUCLUUIUIMHBI «Moaeanpo-
BaHHUE NIEKTPOHHBIX CXEM», OyAyT BOCTpEOOBaHBI MPU M3YHYEHUHU IMOCIEAYIOIIMX IUCIMILINH:
«Y4eOHast mpakTHKa (03HAKOMUTENbHAs! TPAKTHKA).

HucuuruimHa «MoJenupoBaHie 3JEKTPOHHBIX CXEM» YaCTUYHO peaynnsyercs B Gopme
IIPaKTUYECKOU MTOATOTOBKH.

JucuuruimHa «MoJienupoBaHue 3JIEKTPOHHBIX CXEM» B paMKaX BOCHHUTATENbHOM paboThI
HarpasieHa Ha (JOPMUpPOBAHKUE Y O0YUAIOMINXCS aKTUBHOM I'PakKJaHCKOW MO3UIMHU, YBAKEHHS K
paBaM M CBOOOJjaM 4YeJIOBEKa, 3HAHUS MTPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHUE YyBCTBA OTBET-
CTBEHHOCTU WJIM YMEHHUS apryMEHTHUPOBATH, CAMOCTOSITEILHO MBICIUTh, pa3BUBAET TBOPYECTBO,
npoQeCCHOHATIBHBIE YMEHMS WM TBOPUYECKM PA3BUTOW JIMYHOCTH, CHUCTEMbl OCO3HAHHBIX 3Ha-
HU, OTBETCTBEHHOCTH 32 BBHIIIOJHEHNUE Y4eOHO-IIPOM3BOICTBEHHBIX 3aaHUH H T.JI.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKa/leMH4eCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHBbIX 3aHATHIT) M1 HA CAMOCTOSATEJIbHYI0O Pa0oTy 00y4arommXxcst

OO6m1ast Tpy10eMKOCTh (00HhEM) TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 akan. 4Jac.
Pacnpenenenne o0bemMa AUCHUIUIMHBI (MOAYIISI) IO BUJAaM Y4eOHBIX 3aHSATHI MpelCcTaB-
JIEHO B Tadymue 2.

Tabmuua 2 — O6beM TUCIUILINHBI (MOYJIs) IO BUJAM YUeOHBIX 3aHATHH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB

OO011ast TPYA0EMKOCTh AUCIUTUINHBI 144

KoHTakTHast ayiuTopHas padoTa o0y4yaroumxcs ¢ npenogasaresem (mo 64
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEKIIHOHHOTO THNA (JICKIIMM ¥ WHBbIC y4eOHBbIC 3aHATHUS, TIpeay- | 32
CMaTpHUBAIOIIME TPEUMYIIECTBEHHYIO Niepeaady yuyeOHol nHpopManuu me-
JArOrMYecKUMU pabOTHUKAMU), B TOM 4YKCie B JOopMe MPAKTHUECKON MO/I-
TOTOBKH:

3aHATHS CEeMHHAPCKOr0 THNA (CEMUHApHI, MPAKTUYECKUE 3aHATHA, MpakK- | 32
TUKYMBI, JJAOOpaTOpHbIe pabOThI, KOJUIOKBUYMbI U MHBIC AHAJIOTUYHBIE 3a-
HATHS), B TOM YHClie B (popMe MPaKTUUECKOM MOATOTOBKH:

CamocrosiTesbHast padoTa 00y4alOIMXCsl M KOHTaKTHasi padora, BKIo- | 45
yaroliasi TPYNIOBbIle KOHCYJbTAllU, WHIAUBUAYAIbHYIO paboTy oOydaro-
muxcsa € MOpernogaBaTCiIsIMU (B TOM YHCJIIC WHIAWUBUAYAJIBbHBIC KOHCYJIbTA-
IIMN); B3aUMOJCHCTBHE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpelie By3a

[IpomesxyTounas arrectanus oOydyaromuxcs — JK3aMeH 35

5 Conepxanne TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HUX KOJIMYeCTBA aKAJeMUYEeCKHUX YaCOB U BUIOB YUeOHOM
padoThI
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Tabmuna 3 — CTpykTypa U cofiepKaHue TUCITUTUINHBI (MOJTYIIS)

HaumenoBanue pa3jiesios,
TeM M COJAepP:KaHNe MaTepuaJia

Buabl yueOHo# padoThl, BKJIKYAs CAMOCTOSTEIbHYIO
padoTy o0y4aommxcs U TPYI0eMKOCTh (B 4acax)

KonTakTHasi paboTa npenoxaBareJs
¢ o0y4yarmumMucs

Jleknuu

CemuHapckue
(mpakTu4ecKkue
3aHATHSA)

JlabopaTopHble
3aHATHSA

CPC

Pa3znen 1 MoaenupoBanue 3J€KTPOHHBIX CXEM.

Tema 1.1 Bunpl aHanuza u pacyera
JIEKTPOHHBIX cXeM. Mozenu aie-
MEHTOB H CXEM.

Tema 1.2 Knaccuduxaruys Moeei.
Bba3oBeIii HabOp AIIEMEHTOB MOIETICH.

HcTouHuKY 3.71.C., HICTOYHUKH TOKa,
ITACCUBHEIC DJICMCHTEL.

Tema 1.3 [laccuBHBIE KOMIIOHEHTHI U
WX MOJICTTU C YYETOM YaCTOTHBIX
cBoMcTB. CXeMHOE MOJICIIUPOBAHUE.

MO,Z[GJ'II/I PCaJIbHBIX KOMIIOHCHTOB.
Monaens Tpanchopmaropa.

Pazaen 2 Mozenu nonynpoBOJHUKOBBIX TIPUOOPOB.

Tema 2.1 Mogenb nonynpoBoaHU-
KOBOT0 A1oAa. Mozaenb OUnossipHo-
rO TPaH3UCTOpA

IToHsTHE TIOOATLHON MOJENH, TTOHS-
THE JTOKAJILHOM Mojiean. Moaens -
HeWHbIX npupamennii. Kimaccuduka-
LU CXEMHBIX MOJeIel. JJucKkpeTHbie
CXEMHBIE MOACIH JJIsT KOHICHCATO-
POB ¥ UHIYKTUBHOCTEMN.

Pa3zpaboTka QpyHKIIMOHATBHON CXe-
MBI 3JIEMEHTAPHOTO TPOIIECcCcopa.

Tema 2.2 Mojenb m0JIEBOTO TPaH3U-
cropa. MakpoMoJenp onepauruoHHO-
IO YCUITUTEIIA.

Moaudukarys CTpyKTypHOH CXEMBbI
IIPOLIECCOpPa B COOTBETCTBHUH C TEX-
HUYECKHUM 3aJaHUEM Ha KypCOBYIO
pabory.




Ornpezernenne mapaMeTpoB MOJEIU
OUIIONIIPHOTO TpaH3ucTopa. Maio-
CUTHaJIbHas1 JUHaAMHU4YECKass MOJACIIb
OUTIOJIIPHOTO TPAH3UCTOPA.

Pa3nen 3 Jlornueckoe MOJEIHPOBAHKE.

Tema 3.1 MeToaBI JOTHUYECKOTO MO- >
JIeTTUPOBAHMS.

CuHTE3 M0CIIeI0BaTeIbHOCTHBIX
U(PPOBBIX CTPYKTYpP Ha OCHOBE Oa-
30BBIX JIEMEHTOB: TPUITEP, PETHCTP.

CHHXPOHHOE JIOTHYECKOE MOJEIHNPO-
BaHHE. ACUHXPOHHOE JIOTHYECKOE
moenupoBanue. CoOBITUHHOE MO-
JenupoBaHue. MHOro3HauHoOe Mo/ie-
JMPOBAHUE.

Tema 3.2 Peanu3zauust nporpamMm Jio-
TUYECKOT0 MOJIETUPOBAHUSI.

Komnunupyromiue u MHTEpIpeTupy-
IOIIUE CUCTEMBI.

Pa3paboTka npuHIUITHATIEHON CXEMBI
peructpa o0IIero Ha3HaYCHUS

ITocTpoeHue cxeMbl U MOJEIUPOBA-
HHUe paboThI TPUITEPa U PETUCTPA.

Tema 3.3 Biusinue 3aiepx ek B dJe-
MEHTaX W COCTUHEHHIX Ha padoTy
KOMOMHAIIMOHHBIX ()YHKITMOHATHHBIX
Y3JI0B.

CuHTe3 KOMOMHAIIMOHHBIX (P PO-
BBIX CTPYKTYp Ha OCHOBE 0a30BBIX
3JIEMEHTOB: apr(PMETHUKO-
JIOTUYECKOE YCTPOMCTBO, POPMUPO-
BaTeIb JIOTIOJHUTEIBHOTO KOIa,
MYJIBbTUIIICKCOP JaHHBbIX.

CraTHyecKue U JMHAMHYECKUE PUC-
KU c0os.

Pa3zpaboTka mpuHIMIHATEHON CXEMBI
apu(QMeTUKO-TOTMYECKOTr0 yCTPO-
CTBa ¥ JOPMUPOBATEIS TOTIOTHH-
TEJIBHOTO KOJa.

[TocTpoeHne cXeMbl 1 MOAETHPOBa-
HUE paboThl apHPMETUKO-




JIOTHYECKOTO YCTPOHCTBA U (hOpMH-
poBaresis JONOJHUTEIBHOTO KOJa.

Pazaen 4 O630p makeToB NPHUKIAJHBIX TPOTPAMM JIEKTPOHHOTO MOJECIUPOBAHHUS.

Tema 4.1 CxeMOTEXHUYECKOE MOJIE-
JUPOBAHUE aHAJIOTO-ITU(PPOBBIX 2
YCTPOMCTB.

IIporpamma PSpice. Cuctema moe-
muposanus CircuitMaker 2000. ITpo-
rpamma Electronics Workbench.

Tema 4.2 IIpoexktupoBanue nudpo-
BBIX JIOTHYECKUX CXEM.

IIporpamma Proteus, nporpamma
PeakFPGA, nporpamma FPGA Stu-
dio.

CuHXpoHU3aus paboTHI TPOIIECCO-
pa. CuHTe3 cXeMsbl nemmdparopa
KOMaH]I

ITocTpoenune cxembl U MOJIETUPOBA- 5
HHUe paboThl aemupparopa KOMaHI.

Pa3paboTka npuHIMITHAIEHON CXe-
MBI JiemudpaTopa KOMaHI.

Tema 4.3 IIpoextupoBanue CBY-
YCTPOMCTB.

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

Tema 4.4 IloBeneHueckoe (MMHTA-
LIMOHHOE) MOJECIMPOBAHNE Ha 2
YPOBHE CTPYKTYPHBIX CXEM.

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

CunTe3 cxembl apupMETUKO-
JIOTUYECKOI0 YCTPOMCTBA JJIsl pac- 4
IMIMPEHHOTO Habopa KOMaH/I.

Pa3paboTka npuHIUITHATIEHON CXEMBI
apru(HMETHKO-TTOTUYECKOTO YCTPOii-
CTBa JJIsl pacUIMPEeHHOro Habopa Ko-
MaH[.

[TocTpoenne cxembl U MOJEITUPOBA- 5
HUEe paboThl apuPMeTHKO-
JIOTUYECKOT0 YCTPOMCTBA ISl pac-




IMIMPEHHOTO Habopa KOMaH/I.

Tema 4.5 IIpoekTupoBanue meyvar-
HBIX 11J1aT.

[Iporpamma SPECTRA, naket
PCAD 2002.

Pazgen S Cucrema aBromaTuzupoBaHHoro npoektupoBanuss MAX+PLUS II.

Tema 5.1 O0Owmue cBEAEHUS O CUCTE-

me MAX+PLUS II. 2

CuHTe3 cXeM KOMMYTaTOpOB JIaH-
HBIX.

Pa3paboTka NpuUHIMIHATIBLHBIX CXEM
KOMMYTaTOpPOB JAHHBIX.

ITocTpoeHue cxeM U MOAEIUPOBAHUE x
paboThl KOMMYTaTOPOB JAHHBIX.

Tema 5.2 PenakTopbl CUCTEMBI
MAX+PLUS II

rpadudeckuii pegaktop (Graphic
Editor), cuMBOIIBHEII pegakTop
(Symbol Editor), TekcToBBIN peaax-
top (Text Editor), curnanpHbIi pe-
naktop (Waveform Editor).

Tema 5.3 [TpunoxxeHus CUCTEMBI *
MAX+PLUS II.

npuioxenne Netlist Extractor, mpu-
noxenue Database Builder, mpuo-
xenne Logic Synthesizer, mpuosxe-
Hue Partitioner, npunoxxenne SNF
Extractor.

CuHTE3 CXEMBI poIeccopa.

Pa3paboTka npuHIUITHATIEHON CXEMBI
porueccopa.

[TocTpoeHne cXeMbI U MOACTUPOBA-
HUE paboTHI MpoIieccopa.

Tema 5.4 Komnuisinyst npoekTa B
cucreme MAX+PLUS II.

HNUTOI'O no nucuunjinHe 32 32

* peanuzyercs B (hopMe MPaKTUIECKOU MOATOTOBKH

6 BHeayauTopHasi cCaMOCTOAAITEIbHAS Pa00Ta 00YYAIOIIUXCS M0 JUCHUIIHHE
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(Moay.110)

[Tpy mmaHUPOBAaHUU CAMOCTOSITENEHON PAOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICTYIONTUM PacTpeie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmura 4):

Tabnuua 4 — Pekomenayemoe pacnpe/esieHHe YacoB Ha CaMOCTOSTENIbHYIO paboTy

KoMmoHeHTBI caMoCTOsATeIbHOM padoThI KouunyecTBO 4acoB
[TonroroBka kK 1a00PATOPHBIM 3aHATUSIM 2
[TonroroBka K MPakKTUYECKUM 3aHATHUSAM 2
N3ydeHne TeopeTUUeCKUX pas3aeiioB JUCLHUILIMHBI 14
IToaroroska u BeimonHenue PI'PNel, PI'PNe2 26
[ToaroroBka Kk 3K3aMeHy 35
UTOro 79

7 OueHoYHbIE CPeCTBA JI MPOBEACHNUS TEKYILIEro KOHTPOJISA U MPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCS 10 IMCHUILINHE (MOYJII0)

@OoH/T OIICHOUHBIX CPEJCTB JJISl MPOBEICHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOAMUMBIX IS
OIICHUBAHMSI PE3YIHTATOB O0yUYEHHUS IO TUCIMIUIMHE (MOIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHOo-MeTOoaMUYeCcKOEe M HH(POPMALMOHHOE O0eceUeHUe JTUCIHILIMHBI (MOIYJIs1)

8.1 OcHoBHas 1UTEpPaTYypa

1. Xaitneman, P. BusyanbHoe mopaenupoBaHue 31eKTpoHHBIX cxeM B PSPICE [Dnek-
TpoHHBIH pecypc] / P. Xaitneman; niep. ¢ Hem. E. A. Kaypman. — M.: JIMK Ilpecc, 2009. — 336 c.
/I ZNANIUM.COM: »snektpoHHO-OmOimoTeyHas cuctema. - URL: http://www.znanium.com/
catalog.php, (nata obpamenus 23 HostOpst 2021) — Pesxxum nocrtyma: mo noanucke.

2. Muaurun K.}O. MoaenmupoBanue 3JIEKTPOHHBIX YCTPOUCTB B cpeae MultiSim [Dnek-
TpOHHBII pecypc]: yuebno-meToanueckoe nocooue / K.IO. [Muaurun, B.A. XKmyns. — DnexTpoH.
TeKCTOBBIC NaHHbIe. — HoBocmOUpck: HoBocuOUpCckuii TOCy1apCTBEHHBIM TEXHUUECKUI YHUBEP-
cuter, 2012. — 74 c. — 978-5-7782-2106-2. — URL: http://www.iprbookshop.ru/ 45403.html?
(mata obparmenus 23 HosOps 2021) — Pexkxum nocTyma: mo momnucke.

3. bonorosckuii FO.M1. ORCAD 9.x, ORCAD 10.x. IIpakTuka monenupoBaHus [Diek-
tporHBIN pecypc]| / FO.U. bonorosckuit, I'.1. Tanaznbl. — DIEKTPOH. TEKCTOBBIE JaHHbBIE. — M.:
COJIOH-ITPECC, 2010. — 208 c. — 978-5-91359-015-2. — URL: http://www.iprbookshop.
ru/65133.html? (mata obpamenus 23 HosO0pst 2021) — Pesxxum moctyma: 1mo moarnmcke.

4. I'mazkoB B.B. IlporpaMmMupyemble JTOTHUECKHUE WHTETpajbHBIC cXeMbl (upMbl Altera
[DnexkTpoHHBIN pecype] : ydeOHOe mocoOue mo AUCHUIUINHE «TeXHOIOTHs U CXEMOTEXHHUKa
CPEICTB yIMpaBiIeHHUS B TeXHUYeCKuX cucremax» / B.B. ['ma3koB. — D1IeKTpOH. TEKCTOBBIE JTaH-
Hble. — M. : MOCKOBCKHI1 TOCYJapCTBEHHBIN TEXHUYECKUN yHUBepcuTeT nMeHu H.O. bayMmana,
2014. — 136 c. — 978-5-7038-3839-6. — URL: http://www.iprbookshop.ru/31617.html? (mara 06-
pamenust 23 Hos6ps 2021) — Pesxkxum mocTyma: 1mo moAnucke.



http://www.znanium.com/
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8.2 JlomotHuTE/ILHAS IMTEPATYPa

1. KommbroTepHsie gabopaTopHbie padoThl 1Mo Kypcy KommbrioTepHoe MoaenupoBaHue u
UCCIIEIOBAaHUE PAJAMOTEXHUUECKUX YyCTpoucTB. HacTth 1 [DnekTpoHHBIN pecypc] / — DIeKTpoH.
TEKCTOBBIC JaHHBIE. — M. : MOCKOBCKHMI TEXHMYECKHI YHHBEPCHUTET CBS3M W WH(POPMATHKH,
2013. — 39 c. — 2227-8397. — URL: http://www.iprbookshop.ru/63333.html? (nata oOGpamenus
23 Hos6ps1 2021) — Peskum tocTyma: 1mo moAmucKe.

2. KoMnbroTepHBI MpakTUKyM 0 Kypcy KomnbroTepHOoe MOAenMpoBaHnEe U UCCIIE0Ba-
HUE PAJMOTEXHUYECKUX YCTPOUCTB. HacTh 2 [DnekTpoHHBINH pecypc] / — DIEKTPOH. TEKCTOBBIS
naHHble. — M. : MOCKOBCKU TeXHUYECKUH YHUBEPCUTET CBsI3U M MH(popmaTuku, 2014. — 32 c. —
2227-8397. — URL: http://www.iprbookshop.ru/63334.html? (mata oopamenus 23 Hosopst 2021)
— PexxuM nocryna: 1o noarnucke.

3. Tpyxun ML.II. OCHOBBI KOMIIBIOTEPHOTO MPOCKTUPOBAHUS U MOJACIHPOBAHUSA PATUO-
AIIEKTPOHHBIX CPENCTB [DNEeKTpOHHBIN pecypc] : mabopaTtopublil npaktukyMm / M.IL. TpyxuH. —
DIIeKTPOH. TEKCTOBBIE JaHHbIe. — EkatepunOypr: Ypanbckuii ¢eaepanbHblii yHUBEpCUTET, 2015.
— 136 c. — 978-5-7996-1556-7. — URL: http://www.iprbookshop.ru/66563.html? (mara oGpare-
Hus 23 Hos0ps 2021) — Pexxum mocTyna: mo mojmucke.

4. bonu-bpyeBnu A.M. AHanu3 pe3yabTaTOB CXEMOTEXHUUECKOTO MOJEIUPOBaHUS B Ma-
ketax Multisim 10 1 MATLAB [DnextponHbIif pecypc]: MmeToanueckue ykazanusi / A.M. bonu-
BbpyeBuu. — DneKTpoH. TeKCTOBbIE AaHHbIE. — M.: MOCKOBCKUI rOCy1apCTBEHHBIN TEXHUYECKUN
yHuBepcuter wumenu H.D. baymana, 2013. - 28 c¢. - 978-5-7038-3724-5. — URL:
http://www.iprbookshop.ru/31372.html? (nara obpammenus 23 HosiOpst 2021) — Pexum poctyna:
IO TOATIHCKE.

8.3 MeToanyeckne ykazaHusi 1Js1 CTYACHTOB 10 OCBOEHHUIO M CIIUTIIMHbI

Nzyuenne nuctumimabl «Modenuposanue 31eKmpoHHbIX cXxem» OCYIIECTBISETCS B MPO-
[[ECCe ayIUTOPHBIX 3aHATUH U CAMOCTOSITENBbHON paboThl CTyAeHTa. AYJUTOPHBIE 3aHATHUS MPO-
BOJASTCS B (pOpMe JICKIMI MPAKTUYECKUX W TAOOPATOPHBIX 3aHATHHA. Pa3gensl MUCHUIUIMH crie-
IyeT U3ydaTh MOCJeN0BaTeNbHO, HaunHas ¢ nepBoro. Kaxapiil paszaen, popmMupyeT HEOOXOAH-
MBI€ YCIIOBUS JIsl CO3IaHUS CHCTEMHOTO MPEICTABICHUS O IPEIMETE TUCIUTUTHHEI.

CamocrosiTenpHas paboTa sSBsieTcss Hanbosee MPOTyKTUBHON (GOopMOi 00pa3oBaTeIbHON
U T03HABATEIHHOU JIEATEeIHLHOCTH cTyeHTa B nepuoy ooydenus. CPC HampaBiieHa Ha yriyoiie-
HUE€ W 3aKpeIIieHruEe 3HaHUM CTYyJIeHTa, pa3BUTHE NpakTuyeckux ymenuil. CPC Brto4aeT creny-
IOIIUE BUJIBI padoT:

— paboTy ¢ JEKIMOHHBIM MaTepHaJIOM, ITOMCK M 0030p JUTEPATYphl U 3JIEKTPOHHBIX HC-
TOYHHUKOB WH(OPMALIUU IO HHANBUAYATHHOMY 33/IaHUIO;

— OIEPEKAIOIIYI0 CAMOCTOSITENIbHYIO paboTy;

— BBIIIOJTHEHHE PAacUYeTHO-TpapUUECKuX padoT;

— U3y4eHUE TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY;

— TIOJITOTOBKY K MEPOMPHUSATHUSIM TEKYILIETO KOHTPOJIS,

— MOJTrOTOBKY K MPOMEKYTOYHOU aTTECTAlIUU — SK3aMEHY.

CryneHTy HE0OXOIUMO YCBOUTH U 3aIIOMHUTH OCHOBHBIC TEPMUHBI, MIOHSATHUS U UX OIpPE-
JIEJIeHHUs, TIOJIXO/Ibl, KOHIETIIIUA U METOUKH.

KoHTponbs camMoCTOSITENsHOM padOThI CTYACHTOB M KAaueCTBO OCBOCHHS JAUCIUILIMHBI
OCYIIIECTBIISIETCS BO BpeMsl ayJUTOPHBIX 3aHATUHN. J[71s1 3TOT0, BO BpeMsl JIEKIIMI HCIOJIBb3YIOTCS
AJIEMEHTHI TUCKYCCUU U KOHTPOJBHBIC BOIIPOCHL. YPOBEHb OCBOCHUS YMEHUI U HaBBIKOB IPOBE-
psieTcsl B Mpolecce MPAaKTHUECKUX U JIaOOpaTOPHBIX 3aHATUH. [l 3TOro MCmonb3yroTes 3aja-
HUS1, TIOJITOTOBJICHHBIE CTYICHTAMHU BO BPEMsI ceMecTpa U IpeJHa3HAYCHHBIE ISl TEKYIIEro KOH-
Tpouis (Tabsmma 6).

[IpomMexyTouHast aTTecTalusi YK3aMEH MPOBOIUTCS B KOHIIE CEMECTPa, U TaKKE OLICHU-
BaloTCA B Oasiax.
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WTOroBbIil peHTHHT OmpenenseTcss CyMMUPOBaHUEM OalsIOB O pe3yabTaTaM TEKYIIETO
KOHTPOJISL ¥ 0aJIoB, MOJy4YEHHBIX HAa MIPOMEXYTOYHOM aTTeCTalluu MO pe3ysbTaTaM 3K3aMeHa.
MaxkcumanbHblii UTOTOBBIA pedTUHT — 100 G6amioB. OueHke «OTJIMYHO» cOOTBeTcTBYeT 85-100
0aIToB; «XOpoIIo» —75-84; «ymOBIETBOPUTEIBHO» — 65-74; MeHee 64 — «HEYNOBIECTBOPUTEIIb-
HO»

8.4 CoBpemeHnHbIe npodeccnoHaNbHbIe 0a3bl JAHHBIX 1 HHPOPMALIMOHHbIEC
CIIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble IIPH OCYIeCTBJICHHH 00pa30BaTeIbHOIO Nponecca
10 THCHMIJIHHE

1. ZNANIUM.COM: snekTpoHHO—OMOMMOTeUHast cucTema: cait. — Mocksa, 2011 — . —
URL: http://www.znanium.com (nata oOpamienus: 27.12.2021). — Pexxum noctyna: 1jst 3aperu-
CTpHp. IOJIH30BATENECH.

2. IPRbooks: snekrponHo—-OubnMoTeYHas cucrtema: caiit. — MockBa 2018 — . — URL:
http://www.iprbookshop.ru (mata o6pamenus: 18.12.2021). — Pexum mocryma: ajs 3aperu-
CTPUP. MTOJIb30BATEICH.

8.5 Ilepeuensb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
«HTepHET», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIIUIIUHBI (MOIYJIs)

1. Poccuiickmii 00meoOpa3oBaTebHbIA MopTait: cadT. — MockBa, 2005 — . — URL:
http://www.school.edu.ru/ (nata obpamenus: 21.12.2021). — Pexxum gocTyma: aiist 3aperucTpup.
MIOJIb30BaTENEH.

2. UHTYWUT.py: HaunonanbHbiii OTKpBITBI Y HUBEpCUTET: cailT. — Mocksa, 2016 — . —
URL: http://www.intuit.ru. (mata oOpamenus: 23.12.2021). — Pexxum moctyna: 1jist 3aperucTpup.
MOJIb30BaTENEN.

3. EDU.RU: Poccuiickoe oOpazoBanue. denepanbHblii mopTan. Yd4eOHO—METOoarIecKas
oubnuoreka: caiit. — Mocksa, 2005 — . — URL: http://window.edu.ru/catalog/ (mara obparie-
Hus: 11.12.2021). — Pexxum mocTyma: st 3aperucTpup. MoJIb30BaTEIICH.

4. HUKC: HanuonanbHas mccleqoBaTeNnbckas KOMIIBIOTEPHAs CEeTh Poccuu: caiT. —
Mocksa, 2019 — . — URL: https://niks.su/ (mata obpamenus: 19.12.2021). — Pexxum gocryna:
JUTSL 3apETUCTPUP. TTOJIL30BaATENCH.

8.6 JIuueH3noHHoOe u CBOOOHO PAcPOCTPaHsieMoe NPOrPpaMMHoOe odecrnevyeHne,
HCNOJIb3yeMoe MPH OCYLIeCTBJIEHUH 00Pa30BaTeJbHOI0 MpoLecca no JuCHuIInHe
Tabmuma 5 — [lepedyeHp UCTIOIB3yEeMOT0 MPOTPAMMHOTO 00ECTICUCHHS

HaumenoBanue I10 PexkBU3UTHI / yCI10BHS HCII0JIb30BAHHUS

Microsoft Imagine JIunensnonnsiii JoroBop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoaHas TMIICH3MS, YCIOBHSI HCTIOIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

[IJIMC MAX+PLUS | CBoOoHas TUIICH3HS, YCIOBUS UCIIOIBb30BAaHUS 110 CCBIJIKE!
II Baseline https://www.intel.com/content/www/us/en/programmable/support/sup
port-resources/download/legacy/maxplus2/mp2-index.html.)
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€ 2 C | 8 https://www.intel .com fcortent ey mirmable/Support/support esfdownloadlegacy /maxplus2, 8 gl By @

Products  Solutions  Support i ; usAfEnglish) @ sienin & Q

Intel® FRGAS and Programmable Devices | Suppart | Support Resources [ ] I MAXHPLUS I

MAX+PLUS || Software

MAX+PLUS® Il software is intended only to support legacy d 5. MAK+ PLUS Il software does not support MAX® Il CPLDs, Cyclone® FPGAS, or Stratix®FPGAs.

Quartus® Il software is Alte primary development softwar supports Altera's newest device families and most older device families. Download the free
Quartus Il Web Edition software today.
7 MAKHPLUS Il BASELINE {(version 10.2) G
HAvailable for lepacy des Mat recommended far new desipns
Supparts MAX 7000, MAX 3000, and selected ACEXT and FLEX® devices
s MAX+PLUS Il Student Edition fversion 10.2) ab
Available for legacy materials. Not recommended for new classes
» MAX+PLUS Il Updates @2
Nt recommended for new designs
Compary Information  Our Commitment  Communities  Investor Relations  Contact Us  Newsroom Jobs
{Il‘lte_l: ¥ - e L] — [

Puc.1 Cobonno pE-l-CHpOCTpaHSIeMaSI Bepcus nporpammbel MAX+PLUS II Baseline
9 OpraHu3auMoOHHO-TIeArOrHYeCcKHue yCJa0BUs

Opranuzaiiys 0o0pa3oBaTeIbLHOrO Mpoliecca periaMeHTHPYeTCs YUeOHbIM TUTAHOM H pac-
MMCaHUEeM Yy4eOHBIX 3aHATHH. SI3bIKk oOydeHwms (mpemonaBaHusi) - pycckuid. [ BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEIBLHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHHON 0Opa30BaTEIHHOM TPACKTOPUH O0ydYaro-
H.IHfICSI HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUILIIIMH U HpO(I)eCCI/IOHaJ'IbHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HCOGXO[[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMU:L.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIif mporiece Mpu MPenoiaBaHuu Kypca OCHOBBIBACTCS HA UCIOJIB30BAHUU TPaIH-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaauiuoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MU) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUU HCTIONb3YIOTCS B BUJIE ILIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX ()OpM MpoBeneHus 3auHsaTuii. UTHpopMannoHHbIe
o0Opa3oBaTeNbHble TEXHOJOTUU PEATU3YIOTCSl MyTEeM aKTHUBU3AIMH CaMOCTOSATEIbHOU pabOThI
CTYZICHTOB B HH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIMOHHBIN KypC MPEAnoiaracT CHCTEMaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.

Ha miepBoii nekuuu JIeKTop 00s13aH MPEAyIpeUTh CTYICHTOB, IPUMEHUTEIEHO K KAaKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, Y9eOHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

Jlek1MoHHBINH KypC JOHKEH JaBaTh HanOONbIIUMN 00beM HMHQOpMAIMH U 00eCreYnBaTh
Oosee riy0oKoe MOHUMaHNE y4eOHBIX BOIPOCOB MPHU 3HAUUTEIHLHO MEHbBILEH 3aTpaTe BPEeMEHH,
4eM 3T0 TpedyeTcst OONBITUHCTBY CTY/IEHTOB Ha CAMOCTOSITEIbHOE H3yUeHUE MaTepraa.
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9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJICTABIAIOT COOON METATU3AIMIO JIGKIIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHUS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMHUHAPOB SIBISETCA 00CYXAeHuEe Hanbosee mpoliaeM-
HBIX M CIIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa3d0op NMPHMEPOB U CHUTYyallMd B
ayJUTOPHBIX YCIOBHsX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh HA CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 10 CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeéMble MPETo/1aBaTeleM;

- y4acTHe B IUCKYCCHUSX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

- ACCHCTUPOBAHME MPEIOIaBATENIO B IIPOBEACHUN 3aHATHI.

OtBeT 10IKEH OBITH ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHMPOBAaHHE JOKIAZOB MPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OrneHuBaHue 3aJaHMi, BBIOJHEHHBIX HA CEMMHAPCKOM 3aHSTHUU, BXOJIUT B HAKOIIJICH-
HYIO OIICHKY.

9.4 CamocrosiTesibHasi paboTa 00y4arOmMXcs M0 JUCHUIINHE (MOLYJII0)

CamocrosarenbHas paboTa CTYAEHTOB — 3TO MIPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
NpUOOpETEeHUs! CTYJEHTOM HOBBIX 3HAHUU, YMEHUN 0€3 HEMOCPECTBEHHOI'O ydacTus Mpernoja-
BaTeNsl, XapaKTEePHU3YIOIIUNCS MPEAMETHON HAMpaBICEHHOCTHIO, ((EKTUBHBIM KOHTPOJEM U
OLICHKOM pPe3yJbTaTOB JEATEIBHOCTH 00YJaroIIerocs.

Lenu camocToOsATENTHHON pabOTHI:

- cUcTeMaTtu3anys 1 3aKpeIUIeHHE MOIYYeHHBIX TEOPETUUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYICHTOB;

- yrayOJieHue U pacliupeHne TeOPEeTHUECKUX 3HaHUM;

- popMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO TOKYMEHTAIIUIO,
CIEUUATIBHYIO JTUTEPATYPY;

- pa3BUTHE TIO3HABATEIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHHUIO M CAaMOpPEaIN3aliuu;

- pa3BUTHE UCCIEN0BATEIBCKUX YMEHUN U aKaJeMUYECKUX HABBIKOB.

CaMocTosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHAUBUAYAIBLHO WU TPYNIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

TexHonOTHMA OpraHU3aIi CaMOCTOSTENILHONW pabOTHl CTYICHTOB BKJIIOYAET MCIOJIH30BaA-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH CaMOCTOATENBbHON pabOThl CTYyJEHTOB MOXKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopMme.

CTyneHThl JOKHBI TOIXOMUTh K CaMOCTOSATEIbHOW paboTe Kak K HaumBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONpeIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOU JINTEPATYPHI.

9.5 MeToanuyeckue yKazaHus 1/ 00y4AIOMIMXCS M0 OCBOEHHMIO M CIIUTIIUNHbI

[Tpu M3yd4eHu AUCHUILTIHBI 00yYaroIUMCs 11eTIeCO00Pa3HO BBIMOIHATH CIEAYIOIINE pe-
KOMEHIAINH:

1. 3y4yenne yaeOHOM TUCITUTUIMHBI TOJKHO BECTUCH CHCTEMATHIECCKHU.
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2. Ilocne n3yyeHust Kakoro-imbo pasfaena 1o yueOHUKY MJIM KOHCIEKTHBIM MaTepuaniaM
PEKOMEHyeTCs 110 MaMATH BOCIIPOM3BECTH OCHOBHBIC TEPMHHBI, OTIPE/ICIICHHS], TIOHATHUS pa3Je-
7a.

3. Oco0oe BHUMaHUE CIIEAYET YACIUTh BBHITTOJIHECHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SIM U MHIUBUIYaJIbHBIM KOMITJICKCHBIM 3a/IaHUSIM Ha CAMOCTOSITENIbHYIO PadoTy.

4. Bes TemaTuka BOIIPOCOB, M3YYaeMBIX CAMOCTOSTENBHO, 3aJa€TCsl Ha JICKIUAX IpeTIo-
naBaresneM. MM jke 1aioTcs MICTOYHUKY (B TMEPBYIO OYepelb BHOBb W3JIaHHBIE B TIEPUOIUYECKOM
HayYHOH JIUTEepaType) Uit Oosee JeTanbHOr0 TOHMMAaHHs BOIIPOCOB, 03BYYCHHBIX HA JICKIHH.

[Tpu camocTosATENEHON MPOPaOOTKE Kypca 00ydarouIrecs JOKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE OTIPEeNICHNS 1 (DaKTHI;

- TIOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITUM MaTepuajl U JOMOJIHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOU TEME JIUTEPaTyphI;

- U3YYUTh PEKOMEH/I0BAaHHYIO JINTEPATYPY, COCTABIATH TE3UCH], AHHOTALUU M KOHCIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

- CAaMOCTOATENIBHO BBITIOIHATD 33JJaHNs, aHAJIOTHYHBIC TIPEITIaracMbIM Ha 3aHATHSX;

- UCTIOJIB30BATH JUIS CAMOIIPOBEPKH MaTepualibl (POHIA OLIEHOYHBIX CPEACTB.

10 Onucanne MaTepuaJIbLHO-TEXHMYECKOro odecrneyeHHus1, He00X0AMMOro AJIsl 0Cy-
HIECTBJIEHUS 00PA30BATEIBLHOIO MpPolecca Mo AU CHUILINHEe (MOLYJII0)

10.1 YuyeOHo-1200paTOpHOE 000PYIO0BAHUE
Tabnuna 6 — MaTtepuaabHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTHHBI

HaumeHnoBanue
Hcnoab3yemoe Ha3nauyenue
Aynuropus ayAUTOPUH
oOopynoBaHue 000opyaI0BaHUA
(1abopaTopun)
211/3 JlaGopaTopuss KOMIIBIOTEp- | IEPCOHAIbHbIC YHuBepcanbHoOe
HOTO MPOEKTUPOBaHHUA U | KOMIIBIOTEPHI CPEICTBO pacyeToB U
MOJEJIUPOBAHUS odopmiieHus paboT

10.2 Texnuveckue v 3JIEKTPOHHbIE CPEACTBA 00yUEeHUS

[Ipu npoBeneHNM 3aHATUI UCTIONB3YETCS AyIUTOPHsL, 000pYAOBaHHAS IIPOEKTOPOM (cTa-
UOHAPHBIM WJIM NIEPEHOCHBIM) ISl OTOOpaXkeHus npezentanuii. Kpome toro, npu nposeneHun
JCKIMIA U MPAKTUYECKHUX 3aHATHI HE0OXOAUM KOMIIBIOTEp C YCTAHOBJIEHHBIM Ha HEM Opay3epom
U TIPOrpaMMHBIM 00eCTiedeHHEM ISl IEMOHCTPAIMK MTPE3EHTAIIHIA.

11 Hurble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIUAOB

OcBoeHne NUCIUILIUHBI 00YYaIOMIMMUCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS
MOYXET OBITh OPraHM30BAaHO KAaK COBMECTHO C APYTMMH OOYYarOIIMMUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaraioTcs cienuanbHble YCIOBHS s TOTY4eHUsT 00pa30BaHUs 00y4aroIuMu-
Cs1 C OTPAaHUYECHHBIMHU BO3MOKHOCTSMH 30POBBS.

ITpodeccopcko-neqarorn4eckuii cocTaB 3HAKOMHUTCS € TICHUXOJIOT0-(PU3HOIOTHYECKUMU
0COOEHHOCTSAMHM O0OYy4aroIIMXCsl UHBAINJOB M JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH 3/10pO-
Bbsl, MH/IMBUYAIbHBIMU NPOrpaMMaMH peaOuiInTaluy HHBAIUA0B (pu Hanuuuu). [lpu HEoO-
XOJIMMOCTH OCYILECTBIISAETCS JOIOIHUTEIbHAS MOANEPKKA MPENoaBaHus ThIOTOPAMH, IICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, IPOLIEIIIMMHU OATOTOBKY aCCHCTEHTaMH.
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B cooTBeTcTBHM C METOAMYECKMMH peKoMeHaanusIsMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peadHIUTalUU C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cryeHdeckoi rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepuajioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOHM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAIBHBIX TEXHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunaMu ¢ OB3 ocyiiecTBiaseTcsl ¢ UCHOIb30BaHUEM CPEICTB
oOydeHus OOILero U CrenuagbHOro Ha3HA4YeHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TEXHHUUYECKOe 00ecreueHne MpeycMaTpUBaeT MPUCIIOCOOJICHUE ayAnuTO-
puii k Hy>)xaam aun ¢ OB3.

®opMa npoBeAeHUsI ATTECTALUU JJIsi CTYI€HTOB-UHBAJINIOB YCTAHABIUBAETCS C YYETOM
WHIUBHUIYAIBHBIX TIcUXo(pu3ndeckux ocooeHnocter. st crynentoB ¢ OB3 npegycmarpuBaet-
cs1 tocTymnHas popMa MpeloCTaBICHUs 3aJaHNi OLIEHOYHBIX CPECTB, @ UMEHHO:

- B TEYaTHOW WM DIEKTPOHHON Qopme (I JUI € HAPYLIEHUSMU OIMOPHO-
JIBUTATEIBHOTO amnmapara);

- B IIe4aTHOW (opMe WIIH IECKTPOHHOU (opMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUYH, 3PCHUS);

- METOJIOM YTEHUSI aCCUCTEHTOM 33/IaHUsI BCIYX (1S JIUL C HAPYLICHUSIMU 3PEHHUS).

CryaeHTaM ¢ MHBIMIHOCTHIO YBETMUYMBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJis TakMX CTYIEHTOB MpeaycMaTpuBaeTcs NocTymHas ¢opMa MperocTaB-
JIEHUs1 OTBETOB Ha 3aJlaHUs, & UMEHHO:

- MUCbMEHHO Ha Oymare uin HabOpOM OTBETOB HAa KOMITbIOTEPE (IJISI JIUI] C HAPYIIICHUS-
MU CllyXa, peun);

- BBIOOpPOM OTBETa M3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IJIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEIILHOTO allapara);

- YCTHO (7151 JIUL C HAPYIIEHUSIMU 3pEHHS], OIOPHO-IABUTATEIHHOTO arapara).

[Tpu HEOOXOAUMOCTH AJIs1 0OYUAIOLIMXCS ¢ MHBAJIMIHOCTBIO MPOIEAYypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAMOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«MogaeaupoBaHue JIEKTPOHHBIX CXeM»

12.03.04 buorexHuueckue CHUCTEMBI U TEX-

Hanpasnenne noarotoBku
HOJOTHH

Hanpasnennocts (npodunb) obGpazoBaTenbHON = MH)XeHEpHOE €10 B MEIUKO-ONOIOTHYECKOM
HPOTPaMMBI HpaKTHKE

KBanmudukarnus BeITyCKHUKA bakanasp

lNon Hauana moarotoBku (o yueOHomy 1uany) | 2020

®opma o0yueHHs Ounas popma
TexHomorust 00yueHus TpaguunonHas
Kypc Cemectp TpynoeMkocTs, 3.€.
4 7 4
Bua npomexyTo4HoM arrecTanuu ObecneunBaroliee NoapasieieHue

DK3aMeH Kadenpa «I[IpompiniieHHAs 2IEKTPOHUKAY
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHUS] KOMIIeTeHIUI

Tabmumma 1 — KomneTeHmy u H"HANKATOPHI UX TOCTHKCHUS

Kox u HaumMeHoOBaHNE KOMIIE-
TEHIUHU

WNHnukaTopbl TOCTHKEHUS

[Tnanupyemsble pe3ynabTaThl
o0y4YeHUs IO TUCITUTLINHE

O6menpodeccrnoHanbHbIE

OIIK-3 Cniocob6eH nmpoBOIUTh
IKCIIEpUMEHTAIbHbIE UCCIIe-
JIOBAHUS U U3MEPEHMUS, 00pa-
0aThIBaTh U MPEICTABIATH
NIOJTyYCHHBIC JaHHBIC C yde-
TOM cnenuduku GnoTexHNYe-
CKUX CHUCTEM U TEXHOJIOTUI

OIIK-3.1 3HaeT OCHOBHBIE Me-
TOJBI U CPECTBA TEOPETUYE-
CKHMX M SKCIIEPUMEHTAIbHbBIX
HCCIIeOBaHU

OIIK-3.2 Ymeet 06pabatsI-
BaTh U MPEJCTABIATH MOJTY-
YEHHbIE SKCIIEPUMEHTAIbHBIE
JAaHHBIE C YIETOM Crielu(pUKU
OMOTEXHUYECKHUX CUCTEM U
TEXHOJIOTHH

OIIK-3.3 Brnaneet HaBLIKAMH
BbIOOpA M UCIIOIB30BAHUS CO-
OTBETCTBYIOILIUX PECYPCOB,
COBPEMEHHBIX METOJIUK U 000-
pyAOBaHUS AJIsl IPOBEACHUS
AKCIIEPUMEHTAIIbHBIX HCCIIe-
JIOBAaHUH U U3MEPEHUI

3HaTh OCHOBHBIE METO/IbI U
CpeACTBa TEOPETUUECKUX U
HKCIEPUMEHTAIbHBIX HCCIIe-
JIOBaHUU

YMeTb 00pabdaThIBaTh U MIPE/I-
CTaBIIATH MOJIy4YE€HHBIE SKCIIe-
PUMEHTAJIbHBIE JAHHBIE C y4e-
TOM cnenuduku GHoTeXHUYE-
CKUX CHCTEM M TEXHOJIOTUI
BrnanerpHaBbIKaMu BEIOOPA U
UCIOJIb30BAaHUS COOTBETCTBY-
IOLUX PECYPCOB, COBPEMEH-
HBIX METOJIMK U 000py0Ba-
HUS [T TPOBEACHUS DKCIIe-
PUMEHTAJIBHBIX MCCIIEJ0BAHUI
U U3MEPEHUU

OIIK-4 CniocobeH ncmnoinb30-
BaTh COBpEMEHHBIE HH(OpMa-
[IUOHHBIE TEXHOJIOTUU U MPO-
rpaMMHOE oOecIieueHue npu
penieHuu 3ana4 npodeccruo-
HaJIbHOM JIEATEIILHOCTH, CO-
Osronas TpedoBaHus HHPOP-
MaIMOHHOH 0€30MacHOCTH

OIIK-4.1 3Haet coBpeMEHHbIE
nH(OPMAIIMOHHBIE TEXHOJIO-
THUHU ¥ TIPOrpaMMHOE obecrie-
YeHHE IS PEIICHUS 3a1a9
po¢eCCUOHAITBHON JIeATEIh-
HOCTH

OIIK-4.2 YmeeT noadupars 1
UCIOJIb30BaTh HEOOX0IUMOE
porpaMMHOE o0ecreueHne
IIpU pelIeHny 3a1a4 npodgec-
CHOHAJILbHOM JASSITEIBHOCTH,
cobOuoast Tpe0OBaHUS UH-
dhopmarmoHHOM 0€30MacHOCTH
OIIK-4.3 Bnaneer HaBbIKaMu
MIPUMEHEHHS COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIO-
THIA U IPOTPaMMHBIX CPEJICTB
IIpU pelIeHnu 3a1a4 npodgec-
CUOHAIBHOHN OESITEILHOCTH C
Y4ETOM OCHOBHBIX TPEOOBaHUI
nH(pOpMaMOHHOM 6e30MmacHo-
CTH

3HaTh COBpeMEeHHBIC HHPOP-
MAaI[MOHHBIE TEXHOJIOTUU U
porpaMMHOE o0ecreueHne
JUTSL pelieHus 3aaad mpodec-
CUOHAILHOHN OEITEIHLHOCTH
YMeTh moaoupaTh U UCIOIb-
30BaTh HEOOXOIUMOE TIPO-
rpaMMHOE 0OecIieueHue pu
perieHuu 3anad npodeccro-
HaJIbHOH JIeATeILHOCTH, CO-
osronast tpedoBanus HHMOP-
MaIMOHHOHN 06€30MacHOCTH
Brnaners HaBbIKaMu IpUMeEHe-
HUS COBPEMEHHBIX HHPOpMa-
LIMOHHBIX TEXHOJIOTUH U MPO-
TPaMMHBIX CPEJCTB IPHU pe-
IIEHUH 3aJ71a4 mpodeccuo-
HAJIBHOW JIESITEIBHOCTH C y4e-
TOM OCHOBHBIX TPeOOBaHUIA
nH(pOpMaIMOHHOH Oe3omac-
HOCTH

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

\ KonTposmpyembie |

Dopmupyemas

\ HaunmeHnoBanue \

IToxa3zarTenu oneHKH
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pasaeibl (TeMbl) KOMIIETEHIIM ST OLICHOYHOI'0
AUCHMUILINHBI cpeacTBa
Pa3nen 1-5 OIIK-3 Tecr [IpaBuiabHOCTD
BBITIOJIHEHUA 3aJaHUS
Paznen 2-4 OIIK-4 3ammra nmabopa- AprymMEeHTHPOBaHHOCTh
TOPHBIX PadoT OTBETOB

Paznensl 2-4 OIIK-3 [Ipaktnueckue | [lonHoTa W NPaBUIBLHOCTH
3alaHuA BBITIOJIHEHU A 3aJaHUS

Pa3nensr 2-5 OIIK-4 PI'PNel,Ne2 [TomHoTa W TNPaBUIBHOCTH

BBITIOJTHCEHU A 3aJaHUS
Paznen 1-5 OIIK-4 Bomnpochl k 3k3a- [lonHoTa W aprymeHTHpO-

MEHY

BaHHOCTBH OTBCTOB

2 Meroauyeckue MaTepuaJibl, ONpeaeaolmue Npoueaypbl OlleHUBAHUSA 3HAHMH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XapaKTepu3ywume npouecc ¢popmupo-
BaHHMs KOMIIeTEeHIUI

Meroauueckue Marepuaisl, ONPEACIIAIONIUNE IPOLEAYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIH-
TUTHHEI (Tabnuma 3).

Tab6mmia 3 — TexHosornueckas Kapra

HaumenoBanue C
poKu Hlkana Kpurepuu
Ne OLICHOYHOI'0
BBIIIOJTHCHU A OLCHUBAHUA OLCHUBAHUSA
cpeacrsa
7 cemectp
Ilpomesicymounasa ammecmauyus é popme skzamena
1 Tecr B TeueHue | 5 6amioB 5 6amnoB — 91-100 % mpaBUIBHBIX OTBE-
ceMmecTpa TOB — BBICOKUI YPOBEHb 3HAHUI;
4 6annoB — 71-90 % npaBUIIBHBIX OTBETOB
— IOCTATOYHO BBICOKHI YPOBEHb 3HAHUM;
3 6amnoB — 61-70 % mpaBUIBHBIX OTBETOB
— CpeIHUI YPOBEHb 3HAHUM;
2 6amna — 51-60 % mpaBUIIBHBIX OTBETOB —
HHU3KUN YpPOBEHb 3HAHUIA;
0 6aymtoB — 0-50 % mpaBMIIBHBIX OTBETOB —
OYEHb HU3KHUI YPOBEHb 3HAHUM.
2 | Ilpaktuyeckoe | B TedeHue | 5 GaysioB 5 OawioB — CTYACHT IOKa3adl OTIWYHBIC
3azanue 1 ceMeEcTpa HaBbIKA TPUMEHEHHUS TOJYYEHHBIX 3HAHUU
3 HpaKTI/IIISCKOG B TeueHue | 5 6amioB ¥ yMCHHil NPH PELICHUH MpOheCCHOHAIb-
3a/laH1e cemectpa HBIX 33/]a4 B paMKaX YCBOGHHOTO y4eOHOTO
4 [IpakTuueckoe | B TedeHHE | 5 OamwioB
Marepuaa.
3aganue 3. ceMecTpa
4 OalmoB — CTYIEHT IOKa3ajd XOpOIIne
5 [IpakTudeckoe | B TeuyeHue | 5 GamioB N
sananue 4. cemecTpa HaBBIKH NPUMEHEHHS N0y eHHbIX SHAHUH
6 | JJabopatopHas | B TeueHue | 5 OaIoB M YMEHHH TIPH PEIeHHH TpOpeccHonab-
pa6OTa 1 ceMecTpa HBIX 3a/la4 B paMKaX YCBOCHHOT'O yqe6HO-
7 JlaGopaTopnast | B TeueHue | 5 6amioB ro MaTepuana.
pabota 2 ceMecTpa 3 GamioB — CTYIEHT IOKa3all yJOBJIETBO-
8 JlaboparopHass | B TeuyeHue | 5 OamioB pHUTEIBHOE BJIAJICHUE HAaBBIKAMHU TPUMEHE-
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Haumenosanue Cpoxn Mxana Kpurepun
N OIICHOMHOTO BBINOJIHEHUSI | OIeHUBAHMS OIleHUBAHUS
cpeacrsa
pabora 3 ceMmecTpa HUS TIOJYYEHHBIX 3HAHUW U YMEHUW TPU
9 JlaGoparopHass | B TeuyeHue | 5 OamioB pereHuu  MPOPECCHOHANTBHBIX 3a/ad B
pabora 4 ceMecCTpa pamMKax YCBOCHHOTO y4eOHOro MaTepuara.
10 ﬂa60paT0pHa$I B TeyeHue | 5 6aHHOB 2 oOamia — CTYJIEHT TMPOJEMOHCTPUPOBAI
pabora 5 ceMecTpa HEZOCTATOYHBIM yPOBEHb BJIAJCHUS yMe-
11 | JIaGoparopHasi | B TedeHue | 5 OaoB HHAMH H HABBIKAMU [IDH DEIICHHH TpO-
pabota 6 ceMecTpa
5 | Brmonnomie 5 rouenno | 5 Gannon (eccHOHaNBHBIX 3a7]a4 B paMKax YCBOCH-
PI'PNel Ne2 cemecTpa HOTro y4yeOHOro MaTepuaa.
TEeKYIIHUHA KOHTPOJIb - 60 GamtoB -
1 DK3aMeH 40 6amtoB | 40 — CTyICHT BJa/I€ET 3HAHUSAMH B ITOJTHOM
00BbeME, CaMOCTOSTEIBHO, JIOTHYCCKH I10-
CJIEIOBATEIIbHO U MCYEPIIBIBAIOIIEC OTBEYa-
€T Ha MTOCTaBJIEHHBIE BOIPOCHI;
30 — cTyaeHT BiaAceT 3HAHUSIMH TMOYTH B
MOJTHOM 00BbeMe (MMEIOTCSl MpOoOeIbl 3Ha-
HUH TOIILKO B HEKOTOPHIX, OCOOEHHO
CIIOKHBIX pa3jienax); He I0MyCKaeT BMecTe
C TEM CEPbE3HBIX OLIMOOK B OTBETAX;
20 — CTyIeHT BIAACET TOJIBKO 00s3aTelb-
HBIM MUHUMYMOM 3HAHHUU IO TUCITUTUINHE;
0 — cTyaeHT He OCBOWJ O0053aTEIbHOIO
MUHUMYyMa 3HaHUH, HE CIOCOOEH OTBETHUTD
Ha IOCTABJIEHHBIN BOIIPOC
IIpomexyTouHas 40 6annoB -
aTTecranus
NTOI'O: 100 GansoB -
Kputepun oneHkn pe3yibTaToB 00y4eHUsI 10 AU CUUILIMHE:
0 — 64 % OT MakCUMaJlbHO BO3MOXXHOH CyMMbI OaJJIOB — «HEYIOBJIECTBOPUTEIHHOY
(HemoCTaTOUYHBIN YPOBEHD ISl IPOMEKYTOUHOM aTTeCTallui MO JUCHUILIUHE);
65 — 74 % OT MakCUMaJbHO BO3MOXHOW CYMMBbI OallJIoOB — «YIOBJIETBOPUTEIHHO»

(OpOTOBBIN, MUHUMAJILHBIN YPOBEHB);

75 — 84 % OoT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakCUMaIbHO BO3MOXKHOM CYMMBI 0aJIJIOB — «OTJIMYHO» (BBICOKUN, MaKCUMAIIb-
HBII YPOBEHB)

3aganus AJs1 TeKylero KOHTPOJIst
TECT

1. MonenupoBanue — 310:

1. mporecc 3aMeHbI peaTbHOr0 00beKTa (Tpolecca, sIBICHUS) MOJENBIO, OTpaXKarolei
€ro CyUIECTBEeHHbIE MPU3HAKU C TOUKHU 3PEHUS JOCTUKEHHSI KOHKPETHOM L1eH;

2. mpolecc AEMOHCTPALUU MOJIEIENH O1€K bl B CAJIOHE MOJ;

3. mporiecc HehOpMaTbHON MTOCTAHOBKM KOHKPETHOM 3a1a4H;

4. mporecc 3aMeHBl peaTbHOro o0BbeKkTa (Iporecca, SIBICHUS) IPYTUM MaTepHalbHbIM
WM UJCATbHBIM 00bEKTOM;

5. mpo1iecc BBISBICHHUS CYIIECTBEHHBIX IPU3HAKOB PACCMATPUBAEMOT0 OOBEKTA.
2. Moxenp — 310:

1. ¢panTacTuueckuit 00pa3 peanbHOI NeHCTBUTEIBHOCTH;

2. MaTepuaabHbIN UK aOCTPAKTHBIA 3aMEHHUTENIb 00BEKTa, OTPAKAIOIINKI €ro MPOCTPaH-
CTBEHHO-BPEMEHHBIE XapaKTEPUCTUKH;
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3. marepuaibHBI MM aOCTPaKTHBIA 3aMEHHMTENb OOBEKTa, OTPAKAIOMIMKA €ro cyle-
CTBEHHbBIE XapaKTEPUCTUKH;

4. onMcaHue N3y4aeMoro o0beKTa CpecTBaMHU H300pa3UTEIBHOTO UCKYCCTBA;

5. nH(pOpMaIHs 0 HECYIIECTBEHHBIX CBOHCTBAaX 00BEKTA.
3. Ilpu u3ydeHnu o0beKTa peasibHOM JeCTBUTENILHOCTH MOYKHO CO3/aTh:

1. oIHY €IMHCTBEHHYIO MOJIEIb;

2. HECKOJIBKO Pa3UYHBIX BUJIOB MOJEJEH, Kaxaast U3 KOTOPHIX OTPa)KaeT T€ WM UHbIC
CYIIECTBEHHbIE TPU3HAKU O0BEKTA;

3. OJIHYy MOJIEITb, OTPAXKAIOIIYIO COBOKYITHOCTH MTPU3HAKOB O0BEKTA;

4. TOUHYIO KOHIO O0BEKTa BO BCEX MPOSIBICHUSIX €T0 CBOWCTB U MOBE/ICHUS;

5. BOIIPOC HE UMEET CMBICIIA.
4. ITporecc MOCTPOEHUS MOJIENH, KaK MPABUIIO, MPEANOJIaraeT:

1. ommrcanue BceX CBOWCTB UCCIIEyEMOTO O0OBEKTa;

2. BBIJICTICHHE HaWOoOJiee CYIIECTBEHHBIX C TOYKHM 3PCHHsI PEIIaeMOM 3aJladyd CBOWMCTB
00BEKTa;

3. BBIZICTICHUE CBOMCTB 00BEKTa 0€30THOCUTEIBHO K IIEJISIM PeIaeMoi 3a1auH;

4. onMcaHKEe BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK U3Y9aeMOT0 O0OBEKTA;

5. BblzIeTIeHHe He 0oJiee TpeX CYIIECTBEHHBIX MPU3HAKOB 00bEKTA.
5. HarypHoe MozaenupoBaHue 310:

1. MogenupoBaHue, MPU KOTOPOM B MOJENHU y3HAETCS MOJETUPYEMBIH 0OBEKT, TO €CTh
HATypHAas MOJIENIb BCET/Ia UMEET BU3YAIbHYIO CX0KECTh C 00BEKTOM- OpUTHHAIIOM;

2. co3maHne MaTeMaTHIeCKUX (PopMyII, ONMUCHIBAONINX (HOPMY HIIH TTOBEJCHUE 00BEKTa-
OpUTHHANA;

3. MOJEIMpPOBAaHKE, MPU KOTOPOM B MOJICIIM Y3HAETCSl KaKOH-IIMOO OTAETbHBIN MPU3HAK
00BEKTa-OpUTHHAIA;

4. COBOKYIMHOCTh JIaHHBIX, COJEpKallMX TEKCTOBYI0 HWH(opManui 00 oO0beKTe-
OpUTHHAJIE;

5. co3nanue TabIHIlbI, copepxkaie nHpopmaruo 006 00bEKTe-OpUrHHaIIe.
6. MabopMaIlinoHHON MOJIENTBbI0 00BEKTa HENTb3SI CUMTATD:

1. onucanne 00bEKTa-OpUTHHATIA C TIOMOLIBI0 MaTEMATUYECKUX POPMYI;

2. Apyroil oOBEKT, HE OTPaXKAIOIIMKA CYIIECTBEHHBIX MPU3HAKOB U CBOWCTB OOBEKTA-
OpUTHHAIa;

3. COBOKYITHOCTh JAHHBIX B BHJIC TAOJHUIIBI, COAEPKAINUX WH(DOPMALINIO O KAa4eCTBEHHBIX
U KOJINYECTBEHHBIX XapaKTEPUCTUKAX 00bEKTa-OpUrHHAalIa;

4. onucanne 00bEKTa-OpPUTHHAJIA HA €CTECTBEHHOM WM (POPMAILHOM SI3BIKE;

5. COBOKYMHOCTh 3alMCAHHBIX Ha SI3bIKE MaTEeMaTHUKU (POPMYII, OMUCHIBAIOIINX TOBEe-
HHUE 00BEKTa-OpUTrHHaia.
7. Marematndeckast MOJIEIb 00BEKTA — ATO:

1. co3maHHas M3 Kakoro-imbo maTepuana MOJeIb, TOUHO OTPAXKAIOIIasi BHEIIHHUE TPH-
3HaKU 00bEKTa-OpUTHHAIIA;

2. OIIMCAaHKE B BUJIE CXEMbI BHYTPEHHEU CTPYKTYPHI H3y4aeMOT0 00bEKTa;

3. COBOKYIHOCTb JaHHBIX, COAEPXKAIIUX MH(OPMALMIO O KOJUYECTBEHHBIX XapaKTepH-
CTHKaX 00ObEKTa U €ro IOBEAEHNS B BUIE TAOIHUIIEL,

4. COBOKYIHOCTb 3allUCAHHBIX Ha SI3bIKE MaTeMaTUKH (OPMYJ, OTPaXKAIOUUX T WIH
WHBIC CBOICTBA 00BEKTA-OpPUTHHANIA UK €T0 MTOBEICHNUE;

5. mocnea0BaTeNbHOCTh EKTPUUECKUX CUTHAJIOB.
8. K unciny MaTemMaTH4eCKUX MOJEIEH OTHOCUTCS:

1. MUIMLIEHCKUN TPOTOKOJ;

2. mpaBuIIa JOPOKHOTO ABUKCHUS;

3. popmyna HaxOXIeHUsSI KOPHEW KBaJIpPaTHOTO YpaBHEHUS,

4. KyIMHapHBIN penenT;
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5. MHCTPYKIUs IO cOOpKe MeOemnu.
9. K uncity 10OKyMEHTOB, MPEACTABISIOMUX CO00M MHDOPMAITMOHHYIO MOJIENh YIIPABJICHHS TOC-
yJIapCTBOM, MOYKHO OTHECTH:

1. Konctutynuto PO;

2. reorpaduueckyro kapty Poccuu;

3. Poccuiickuii cioBaph MOJUTHYECKUX TEPMUHOB;

4. cxemy Kpemus;

5. CIUCOK JIETYTaTOB rOCyAapCTBEHHOM J[yMBbl.
10. K uaopMarimoHHBIM MOZEISAM, OMMCHIBAIOIIMM OPTaHU3AIMI0 Y4eOHOTr0 Ipoliecca B IIKOJIE,
MO>KHO OTHECTH:

1. KJTaccHBIN KypHaI;

2. pacnucaHHie YpOKOB;

3. CIIUCOK yYalluxcs IIKOJIBI,

4. mepeyeHb MIKOJIbHBIX Y4€OHUKOB;

5. mepeydeHb HarJIAHBIX Y4eOHBIX TOCOOUIA.
11. Tabnuunas nHGOpPMaITMOHHAS MOJIEIH MPECTABISAET COOOM:

1. Habop rpaduKoOB, PUCYHKOB, UEPTEXKEH, CXEM, JHATPAMM;

2. onMCcaHKe epapXrUuecKol CTPYKTYPhI CTPOEHUSI MOJIETUPYEMOro 00bEKTa;

3. onucanue OOBEKTOB (MJIM MX CBOMCTB) B BHJE COBOKYIMHOCTH 3HAa4E€HUH, pa3meriae-
MBIX B TaOJIHUIIE;

4. cucteMy MaTeMaTHIeCKUX (OPMYIT;

5. mocneA0BaTeNbHOCTh IPEIOKEHH Ha €CTECTBEHHOM SI3BIKE.
12. Ormers JIOXKHOE mpogomxkenne k Bhicka3biBaHuI0: “K mHpOpMamoHHOMY TpoIieccy mo-
rcka HHGOpPMAIMK MOYKHO OTHECTH...””:

1. HemocpeacTBeHHOE HAOI0ICHNE;

2. YTeHUE CIIPABOYHOM JIUTEPATYPHI;

3. 3anpoc K UHHOPMALIMOHHBIM CUCTEMAM;

4. moctpoenue rpadhuuecKOi MOJCIU SIBJICHHS;

5. mpociymuBaHUe paauonepenad.
13. Ormers UICTUHHOE BbIcKa3biBaHuE:

1. HemocpeaCcTBEHHOE HAOIIOIEHUE — 3TO XpaHEeHHE HHPOPMALIUY;

2. YTE€HHUE CIIPAaBOYHON JTUTEPATYPHI — 3TO MOUCK WH(POpMAIINH;

3. 3ampoc K UHHOPMAIIMOHHBIM CUCTEMAM — 3TO 3aIUTa WH(OPMAIINH;

4. moctpoenue rpaduueckoil Moenu BJICHHS — 3TO Nepeadya HHhopMaluu;

5. mpociymuBaHue paaronepeaadn — 3To mporece 00padboTku HHPOpMAaLIUK.
14. PucyHkH, KapThl, YePTEKH, TUATPAMMBI, CXEMBbI, rpadMKH MPEICTABISIOT COOOM:

1. TabnuuHble HHPOPMAITMOHHBIE MOICIIH;

2. MaTeMaTHYeCKHe MOJIEIH;

3. HaTypHbIE MOJEIIH;

4. rpadmueckre HHPOPMAITMOHHBIE MOJICTIH;

5. uepapxuueckue HHHOPMAIIMOHHBIE MOICIIH.
15. Onucanue 1100aIbHONM KOMITBIOTEPHOU ceTh MIHTEepHET B BHJE CHCTEMBbI B3aUMOCBS3aHHBIX
00BEKTOB CIIEIyeT pacCMaTPUBATh KaK:

1. HAaTypHYIO MOJEINb;
. TAOMTUYHYIO MOJIEIb;
. TpapUIECKyI0 MOJICIIb;
. MATEMAaTHYECKYIO MOJIEIb;
. CETEBYIO MOJIEJIb.
16. daiinoBas cucTeMa MePCOHAIBHOTO KOMIBIOTEpA Hanbolee aleKBaTHO MOXKET OBITh OTHCaHa
B BUJIE:

1. TaOIUYHON MOIEIH;

2. rpaduyeCcKOr MOJCIIH;

N =W
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3. uepapXxuuecKou MOJeIu;

4. HaTypHOU MOJIEIIH;

5. MaTeMaTU4eCKOU MOJIEIIH.

17. B 6uosioruu kiaaccuduKaius mpeacTaBUTENeH )KUBOTHOTO MUPa MIPEICTABIIIECT COOOM:

1. uepapXxuuecKyo MOJIEb;

2. TAOTUYHYIO MOJIETIb;

3. rpaduuecKyio MOJEINb;

4. MaTeMaTUYECKYIO MOJEINb;

5. HaTypHYIO MOJEb.

18. Pacniucanue ABMKEHHME TTOE3/I0B MOKET pacCMaTPUBATHCS KaK MPH:

1. HaTypHOI MOJENH;

2. TaOIUYHON MOJEIIH;

3. rpaduyeckoit Moaenu;

4. KOMIIBIOTEPHOU MOJIEIIH;

5. MaTeMaTU4ECKON MOJIEIIH.

19. T'eorpaduueckyro KapTy cleyeT pacCMaTpuBaTh, CKOpee BCEro, KakK:

1. MaTemaTHuecKyto HHHOPMAITMOHHYIO MOJICTB;

2. BepOanpHyI0 HH()OPMAITMOHHYIO MOJIETh;

3. TabnUYHYI0 HHPOPMALMOHHYIO MOJIENb.

4. rpadmyeckyro HHPOPMAITMOHHYIO MOJICIIb;

5. HaTypHYIO MOJEb.

20. K uyncny caMmpIX mepBbIX Tpadudeckux HHPOPMAITMOHHBIX MOJIEICH CIIeTyeT OTHECTH

1. HacKaJIbHBIE POCIIUCH;

2. KapThl TOBEPXHOCTU 3EMJIH;

3. KHUTH C WUTIOCTPAIUsIMU;

4. cTpouTeNbHbIC YEPTEKHU U TIAHBI,

5. UKOHBL.

21. Ykaxure JIOXKHOE yTtBepxneHue:

1. “CTporux mpaBui1 IOCTPOEHUS JII0OOH MOJIeNu chopMyTUPOBATH HEBO3MOKHO;

2. “Hukakas MOJEb HE MOXET 3aMEHUTh CaMO SIBJICHUE, HO MPHU PEIICHUU KOHKPETHOH
3a/1a4M OHA MOJKET OKa3aThCsl OUYEHb MOJIE3HBIM HHCTPYMEHTOM";

3. “CoBepIIeHHO HEBa)XHO, KaKhe OOBEKTHI BHIOMPAIOTCS B KAYECTBE MOJICTUPYIOMINX -
TJIABHOE, YTOOBI C MX MOMOIIBI0O MOXHO OBLIO OBl OTpa3uTh HauOoJee CYIIECTBEHHbIE YEpThI,
MPU3HAKU U3y4aeMOoro o0beKTa”;

4. “Mopenb COAEPKUT CTOJIBKO K€ HH(POPMAIH, CKOJIBKO M MOJICITUPYEMBIN 00BEKT”;

5. “Bce oOpa3zoBaHHME — 3TO M3yUYCHUE TEX WM MHBIX MOJIEJICH, a TaKKe MPUEMOB UX HC-
MOJIb30BaHUSA .

22. ITocTpoeHne MOJEeNM UCXOJHBIX JAaHHBIX; IIOCTPOCHHUE MOJICIH Pe3yJbTara, pa3padoTKa aj-
ropuTMa, pa3paboTKa ¥ MporpamMmbl, OTJIaJIKa U UCIOTHEHUE MPOTPaMMBbl, aHAIIU3 U UHTEpIIpe-
Tanus pe3yabTaToB — 3TO:

1. pa3zpaboTka anropuTMa pelieHus 3a1ay;

2. CIIMCOK KOMaH]1 UCIIOJTHUTEITIO;

3. aHaJIM3 CYIIECTBYIOUIUX 3a/1ay;

4. sTanbl peleHus 3aaun ¢ IOMOIIbIO KOMITBIOTEPa;

5. aJITOPUTM MAaTEMaTUYECKOMN 3a1a4uH.

23. B xauecTBe NpuMepa MOJICIIA MOBEAEHUSI MOKHO Ha3BaTh:
1. ciuCOK yJamuxcs WKOJIbL;
. TUTaH KJIACCHBIX KOMHAT;
. IpaBUJIa TEXHUKH 0€30MTaCHOCTH B KOMITBIOTEPHOM KJIacce;
. TUTaH 3BaKyalluu Mpu MOKape;
. YEPTEKU IIKOJIBHOTO 3/IaHHUS.

DWW
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24. KoMnbIOTEPHOE UMUTALIMOHHOE MOJIENINPOBaHUeE s/iepHOro B3pbiBa HE nmo3Bosser:

1. sKcTIepUMEHTAILHO IPOBEPUTDH BIHUSIHUE BHICOKOM TeMIIepaTyphbl U 00JyueHUs Ha MpH-
pOZIHBIE OOBEKTHI;

2. IpPOBECTU HATYPHOE HCCJEeI0BaHUE MPOIIECCOB, MPOTEKAIOIIMX B MIPUPOJE B MpoIecce
B3pPbIBA U MOCJIE B3PHIBA;

3. YMEHBIIUTh CTOMMOCTh MCCIICIOBAHUN U 00€CTIeUnTh 0€30MMaCHOCTD JIOCH;

4. MOMy4YUTh JOCTOBEPHBIE JAHHBIEC O BIUSHUU B3PbIBA HA 3/I0POBBE JIIOACH;

5. MOAYYUTHh JOCTOBEPHYIO MH(OpPMALMIO O BIUSHUHU AJEPHOTO B3pbIBa HAa PAaCTEHUS U
JKUBOTHBIX B 30HE 00Ty4eHUSI.
25. C moMoNIpI0 KOMITBIOTEPHOTO UMUTAIIMOHHOTO MoaenupoBanuss HEJIB34 uzyuats:

1. nemorpaduueckre mporecchl, MPOTEKAIOIINE B COITUAIBHBIX CUCTEMAX;
. TETUIOBBIE MTPOLIECCHI, MPOTEKAIOIINE B TEXHUYECKUX CUCTEMAX;
. UH(ISAIMOHHBIE MPOIIECCHI B MPOMBIIIIIEHHO-9)KOHOMUYECKUX CHUCTEMAX;
. IPOLIECCHI ICUXOJIOTHUYECKOT0 B3aUMOICHCTBUS YUEHHUKOB B KJIACCE;
. TPACKTOPUU JIBUKCHHS TNIAHET U KOCMUYECKUX Kopaldiieil B 6€3BO3IYIITHOM MTPOCTPaH-

WD W

CTBE.
3AJAHUSA HA IPAKTUYECKHUE 3AHATHUA

IIpakmuueckoe 3a0anue 1.IIpoexmuposanue yu@dposvix cxem HA OCHOBE J1OCUHECKUX Gbl-
padiceHull ¢ UCNONb308aHUueM OA306020 HADOPA 1EMEHMOS.

Tunossle 3agaHusI IPUBEACHBI HIDKE:

1. BBInosHuTe MUHUMH3ALMIO JIOTHYECKON (DYHKIIUU

f = XIX2+X2X3 + XIX2X3 + XIX2X3

CrpoeKTHpyHTe JOTMYECKHE CXEMBI, PEAM3YIOIIUE UCXOJHYI0 U MUHUMH3UPOBAHHYIO
¢GyHkuuio. JlokaXkuTe TOXKIECTBEHHOCTh UX (DYHKIIMOHMPOBAHHUS C MOMOULIbIO (DYHKIIMOHAJILHON
cuMyisinuu. [IpoBenure CpaBHUTEIBHYIO OLICHKY I1APaMETPOB MOJYYEHHBIX CXEM I10 YHCIy HC-
II0JIb3YEMBIX JIOTHYECKUX DJIEMEHTOB U MAaKCUMAIbHOU 33J1€P/KKE MEPEKIIOUCHNU.

2. BhInonHnTe MUHUMH3AIMIO JIOTHYECKON (DYHKIIUU

f = XIX3+XIX2X3+ XI X3+ XIX2X3 + X2X3

CrpoeKTHpyHTe JIOTHYECKHUE CXEMbl, PEATU3yIOINe HUCXOJHY0 ¥ MUHUMHM3UPOBAHHYIO
¢yukuuio. JIokaXuTe TOXIECCTBEHHOCTh UX (DYHKIIMOHHUPOBAHHUS C IIOMOUIBbIO (DYHKIIMOHAIEHOU
cumynanuu. [IpoBeaure cpaBHUTEIbHYIO OLEHKY apaMEeTPOB MOJYyYEHHBIX CXEM I10 YHUCIY HC-
II0JIb3YEMBIX JIOTHUECKUX 3JIEMEHTOB U MAaKCUMAJIbHON 33aJ1€PKKE EPEKITIOUEHNUS.

IIpakmuueckoe 3a0anue 2. Ilpoekmupoganue CI0MACHBIX YUPDPOBbIX CXeM C UCNONb306a-
Huem 6a306020 HabOpa KOMNOHEHMOB.

Tunossle 3a1aHNs IPUBEAECHBI HUXKE:

1. Pa3paboraTth cxeMy CpaBHEHMs JABYX UYETBIpEXpa3psAHbIX omepaHaoB A=a3a2alal u
B=b3b2b1b0, dopmupyromyrwo daar Z=1 npu paBeHcTBe omnepaHaoB A=B, ¢mar Y=1 npu
A>=B. I[IpoBepuTh pabOTy CXEMBI, HCIIONIB3YS CUMYJISIHIO.

2. Pa3paboTaTh cxeMy KOHTPOJISI YETHOCTH 8-pa3psaHbIX uncel. [IpoBeputs paboTy cxe-
MBI, UCIIOJIb3YS] CUMYJISLUIO.

IIpakmuueckoe sanamue 3. [Ipoexkmuposanue KOMOUHAYUOHHBIX YUPDPOBLIX CXEM.

TunoBsle 3a1aHNs TPUBEACHBI HUXKE:

1. Pa3paborath KOMOWHAITMOHHBIM CyMMaTop 4-pa3psiiHbIX omepannoB A=a3a2alal u
B=b3b2b1b0 ¢ mocnenoBarenbHBIM (OPMUPOBAHUEM IEPEHOCOB. [IpoBEpUTH PabOTy CXEMBI,
UCTIONb3Ysl CUMYJIALIUIO.

2. Pa3paboTath KOMOMHAIIMOHHBI CymMMaTop 4-paspsaHbix omnepanzoB A=a3a2ala0 u
B=b3b2b1b0 ¢ popmupoBanrem yckopeHHOTO nepeHoca. [IpoBeputh paboTy cXeMbl, UCIIONTB3YS
CUMYJISILIUIO.

IIpakmuueckoe 3a0anue 4. I[lpoexkmupoganue nocie008amenbHOCMHbIX YUPDPOBbIX CIMPYKMYP.

TumnoBsle 3a1aHNs TPUBEACHBI HUXKE:
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1. Pa3paboTath cueTunk ¢ nepeMeHHbIM MoayineM cyera Ke= 10/11 u npeaBapuTeabHbIM
copocom B 0. Moayns cuera 3amaercs ynpasistomuM curgaiom M: Ke=10 npu M=0, Kc=11
npu M=1. IIpoBeputb paboTy CXEMbI, UCIIOIb3Yysl CUMYIISALHUIO.

2. Pa3paboTtaTh reneparop nocienoBareabHOCTH yucen ot 0 10 9 B mpsMOM KoJie B KOJIe
«c n30BITKOM 3». Pesxxum paboThl 33/1aeTCsl YIPaBISIOMIMM CUrHaioM M: npsimoii ko ipu M=0,
KOJI «c n30bITKOM 3» mpu M=1. [IpoBeputh paboTy CXEMBbI, UCIIOIB3YSI CUMYJIISIIHIO.

SAIUTA JJABOPATOPHBIX PABOT

Jlabopamopnas paboma 1. [locmpoenue cxemsl u mooenuposanue pabomvl mpuzeepa u
peaucmpa.

1) [Tepeuncnuth 1 0xXapakTepu30BaTh NpUHIUIIEI TocTpoeHust CAIIP.

2) Ilepeuncnuth U oxapakTepu3oBaTh Bubl ooecrieuenust CAIIP.

3) [Touemy B nmpoektupoBanuu POC xenatenpHO ucnonbzoBats CAIIP?

4) Kaxue Brl 3Haere CAIIP, kpaTkas xapakTepUCTHKA.

5) IlepeuncnuTh OCHOBHBIC 33/1aud CUCTEMOTEXHHUECKOTO dTarna mpoekTupoBanus POC.
s uero Ha nanHOM Tane ucnoiyb3yrorcs CAIIP?

6) IlepeuncianTh OCHOBHBIC 3aJa4l CXEMOTEXHHYECKOTo dTama npoektupoBanus POC.
st uero Ha nanHOM Tane ucnoiyb3yrorcs CAIIP?

7) IlepeuncnuTh OCHOBHBIC 3a1a41 KOHCTPYKTOPCKOTO ATamna npoektupoanus POC. s
Yero Ha JaHHOM 3Tare ucnoiabzytorcs CAIIP?

Jlabopamopnas paboma 2. [locmpoenue cxemvl u mooeruposanue pabomol apupmemu-
KO-102U4eCK020 YCmpoucmea u popmuposamens 0ONOIHUMENbHO20 KOOd.

1) [lepeuncnuth 3a1a4M CXEMOTEXHUYECKOTO MOJIETHUPOBAHUSI.

2) [Ins 4ero ucnob3yeTcs U Kak pean3yeTcsi MHOTOBApUAHTHBIN aHaIIN3.

3) Kak peanusyercs 1 1715 4€T0 UCHOJIB3YETCs aHAIU3 YyBCTBUTEIbLHOCTH.

4) Kak peanusyercs U AJis 4YeTO UCIIONIb3YETCsl CTATUCTUUECKUI aHAIIN3.

5) Kak peanusyercs v 7151 4€T0 UCIOJIB3YETCsl aHAIN3 Ha HAUXYIIIHA CITyJaid.

6) Kak peannsyercs U 171 4Ero UCIOJIb3YETCs CIIEKTPAIbHBIA aHAIN3.

Jlabopamopnas paboma 3. Ilocmpoenue cxemvl u mooeruposanue pabomol dewuppa-
mopa KOMaHo.

1) Jlath ompenenieHre KOMIIOHEHTHBIX M TOMOJIOTHYECKUX YpaBHEHUN. UeM OHM OTJIMYa-
10Tcs?

2) IIpuBecTr mpuMepbl KOMIIOHEHTHBIX YPaBHCHHIA.

3) Kak cTposTcs TOnonoruueckue ypaBHeHus?

4) Kak mpoBOAUTCSI MOJICTUPOBAHUE CTATHYECKOTO pexnuma’?

5) Onucanue ¥ Ha3HaYEHUE CTPYKTYPHOI'O MOJIEITMPOBAHUS.

6) Onucanue U Ha3HaYeHHE (PYHKIIMOHAIBHOIO MOJICTTUPOBAHUSI.

7) Onucanue ¥ Ha3HaYEHHUE JJIOTUYECKOTO MOAEIUPOBAHNS.

Jlabopamopnas paboma 4. [locmpoenue cxemvl u moderuposanue pabomol apu@memu-
KO-102U4eCK020 YCmpoucmea 0isi paculupeHHo20 Habopa KOMAaHo.

1) IlepeuncauTh OCHOBHBIC 3a7a4H TEXHOJIOTHYECKOTO ATamna npoektupoBanus POC. Jlns
Yero Ha JaHHOM 3Tare ucnoiabzytorcs CAIIP?

2) Kakue Boi 3naeTe CAIIP, kpaTkast xapaKTepUCTHKA.

3) HazoBure ocHoBHBIE ornueckue (OyneBsl) GQYHKIMM U U300pa3uTe IEMEHTHI UX pea-
mu3ytomue. s kaxaon u3 GyHKINY 3aUIINTe TaOIUIly HCTUHHOCTH.

4) Kakue JOTMYECKHe AJIEMEHTHI JOCTYIHBI B OMOIMOTEKE MPUMHUTHBOB IpaUyecKoro
penakropa MAX+PLUS II?

5) Kakue npouecchbl IpOTEKaOT B CUCTEME IIPU KOMITUJISILIUY ITPOEKTa?

6) OOBsICHUTE PE3YNIBTATHI MOACIUPOBAHUS PAOOTHI CXEMBI 1a00OpaTOPHOI
paboThI.
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Jlabopamopnas paboma 5. Ilocmpoenue cxem u mooenupogarue pabomsi KOMMYMamo-
P08 OQHHUIX.

1) Yro Takoe sA3bIK onMcaHus anmnapaTypsl? HazoBuTe cyliecTBYIOINE S3bIKA ONUCAHUS
anmnaparypsl, B YeM UX oTiuuue?

2) HazoBute ocHOBHBIE 251eMeHTHI A3blka AHDL, naiite ux KpaTKyro XapakTepUCTHKY.

3) Kak onuceiBarotcs moruueckue 3meMenTsl B AHDL?

4) OObacHUTE MOHATHE “NapaMeTphuuecKuil anemeHT”. Kakue napameTpudeckue J1eMeH-
Tbl focTynHbl B CAITP MAX+PLUS II?

5) OObsicHuTe NpUHIUN PabOTHl CYETYMKA MOCTPOCHHOro Ha Tpurrepax. Kakue Tumbi
CUYETYUKOB CYIIIECTBYIOT?

6) O0BsicuuTe Ha3HaueHHe MyHKTOB MeHIo Edit Ports/Parameters.

Jlabopamopnuas paboma 6. I[locmpoenue cxemvl u Mooenuposanue pabomuol npoyeccopa.

1) OOBsicHUTE MPUHIMIT PAOOTHI Pa3pabOTAHHOTO YCTPOUCTBA.

2) Kak peanu3zyeTcs mporieccop ¢ 3aaHHbIM HA0OpOM KOMaH 1?

3) Kak ocymecTBisieTcss CHHXpOHH3aIUsl paboTHI Y3II0B mporieccopa?

4) Kakue curHaisl mporeccopa sSBIsIOTCS BXOIHBIMH, a KAKUE BBIXOAHBIMU?

5) YUro Takoe nemmpparop? Kak peanuzoBansl gemudparops! B Baieit padote?

6) Kak naznaunts BeiBOABI [IJIMC B MAX+PLUS 11? Beerna nu HeoOxoaumo npuderarthb
K HazHaueHuto BbIBO10B [IJIMC Bpyunyto, 000CHYiiTE CBOI OTBET.

PACYHETHO-TPA®OUYECKHUE PABOTBI Nel,Ne2

PacuerHo-rpaduueckue paboThl OPUEHTHPOBAHBI HAa (POPMHUPOBAHUE M PA3BUTHE Y 00Y-
YAIONIUXCsl YMEHUH U HaBBIKOB paboThI ¢ coBpeMeHHbIMU nporpamMamu CAIIP u mpencrasie-
HUS pe3y/bTaTOB PACYE€TOB C YUYETOM U MCIOJIb30BAaHUEM JEHCTBYIOIIMX HOPMAaTUBHBIX U METO-
JUYECKHUX JOKYMEHTOB YHUBEPCUTETA.

Pabora nan PI'P mo3Bosier nmyyiiie MOHATh U YCBOUTH B3aUMOCBSI3b TEOPUHU U MPAKTUKH.
CryneHThl yyaTcsi MpUHUMATh OOOCHOBAHHBIEC PEUICHUS ITyTeM CPaBHEHHSI BOZMOXKHBIX BapHaH-
TOB, JIOTMYECKHUX CYKIEHUH, PACCMOTPEHHUS OCHOBHBIX TEOPETHUECKUX IOJIO)KEHUI; YMEHUIO
KpPAaTKO U TOYHO M3JIaraTh XOJ PELICHHUS.

B xone BeimonHenus PI'P cTyaeHTh! riy0ske U3y4aroT OCHOBHYIO M CHEIMATIBHYIO JTUTE-
patypy no CAIIP, yuatcst paboTaTh co cripaBOYHUKaMU. Bce 3TO TO3BOISET MPOBOAUTH OCHOB-
HbIC PACUeThl U aHAJIU3 C MH)KEHEPHOW MO3MLMHU. 3aKperjieHne TeOPETUUYEeCKUX 3HAHUK U (op-
MHUPOBaHHE MPAKTUYECKHX HABBHIKOB HAXOXICHHUS HECTAHIAPTHBIX CIIOCOOOB pelIeHHs 3ajad,
pelIeHHs] KOTOPhIX HE M3y4alluCh, a TakKe MpUOOpeTeHNe HABBIKOB O(OPMIICHHUS PE3YJIbTAaTOB
CBOEH CaMOCTOSTEIIbHON PabOTHI.

PacuerHo-rpaduueckue pabOTh HANPABJICHBI HA PELICHUE OJTHOW CKBO3HOW 3a/1auu MO
teme: «Pa3paboTka 3jieMeHTapHOTO YeThIpexpaspsaaHoro npomeccopa B cpeae MAX+PLUS 11 u
MOJICIUPOBAHKE €ro paboTh».

Tema PI'PNel «Pa3zpaboTka oTAenbHBIX (DYHKIIMOHAIBHBIX Y3JIOB MPOIECCOpa U MOJIE-
JMPOBAHUE UX PAOOTH».

Tema PI'PNo2 «Pa3paboTka cXeMbl 3JIEMEHTAPHOTO YETHIPEXPa3psTHOTO MPOIeccopa
U MOJICTTMPOBAaHUE ee padOThI».

Pacuetno-rpaduueckas paboTa COCTOUT U3 MOSICHUTEIBHON 3aMCKH U TpaduyecKor Ja-
ctu. [losicHUTENIbHAS 3aliCKa JI0JDKHA CO/IEpKaTh: BBEACHUE, OCHOBHYIO YacCTh (ITalbl PelICHUs
3aJJaHUSl U PacueThl CO BCEMHU IMOSICHEHUSIMU), 3aKII0YEHHE U CIHCOK HMCIOIb30BAaHHBIX MCTOY-
HUKOB. OCHOBHYIO 4acTh, COTJIACHO TPEOOBAHUSAM TEXHUYECKOTO 33aHusl, pa3OMBAIOT Ha pasfe-
JIbl U TOAPA3EIIbI, HA3BAHUE KOTOPBIX JOJKHO COOTBETCTBOBATH NX OCHOBHOMY COJIEPKAHUIO.

[TosicHuTEeNpHYIO 3aIIMCKY MPEACTABIAIOT K 3alluTe B cOpomopoBaHHOM BHe. [Tpumep-
HBI 00beM NOsSICHUTEIbHOM 3anucku 15 — 20 c.

OTtarnsl BHIIOTHEHUS pacyeTHO-Tpaduueckoit padbotsr Nel:
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1) Monudukanusi CTpyKTYpPHOH CXEMBI MPOIEcCOpa B COOTBETCTBUU C TEXHUYECKUM 3a-
JaHueM (JIOTOTHUTEIbHAS KOMaH/Ia).

2) CuHTe3 CXeM M IMOCTPOECHUE OMOIMOTEKM HEepPaAPXUUYECKHX KOMIIOHEHTOB OCHOBHBIX
byHKIHOHATLHBIX 0J10KOB mporieccopa B cpene MAX+PLUS 11 (Graphic Editor):

a) CHHTE3 MPUHIMITUATILHONW CXEMBI TPUTTEPA,

0) CHUHTE3 IPUHIIMITHATHHOU CXEMBI PETUCTDA;

B) CHHTE3 MPUHIIMIHAIBHON cxeMbl AJIY Ha cTanmapTHBIA HAOOP KOMaH];

') CHHTE3 IPUHIUIHATBHOU cxeMbl AJIY 1151 TOTIOTHUTEIBHOW KOMAaH/IbI;

1) CHHTE3 MIPUHIIMITAATIHFHON CXeMBbI (POPMUPOBATEINSI TOTIOTHUTEIFHOTO KOJIa;

€) CHHTE3 IPUHITUITHAIBLHON CXeMBbI emudparopa KOMaHI.

3) MoaenupoBanue cuHTe3upoBaHHBIX cxeM B cucteme MAX+PLUS Il (Waveform Ed-
itor).

OTtarnbl BBIIOTHEHUS pacyeTHO-Trpadudeckoi padboTsr Ne2:

1) PazpaboTka QpyHKITMOHAIBHOW CXEMBI MPOIIECCOPa B COOTBETCTBUU C TEXHUYECKHUM 3a-
TTAaHUEM.

2) CuHTE3 MPUHITUTTHATIBHON SJIEKTPUUECKON CXEMBI TIPOIIeCcCcopa U €€ MOCTPOCHUE B CH-
creme MAX+PLUS |1 (Graphic Editor).

3) MopaenupoBanue pabOTHI TIpolieccopa, IJisl Yero COCTaBUTh mporpammy Ha 10 omepa-
TOPOB WJIU TMOJIYYUTh €€ y MPEINoaaBareis U OCYIIECTBUTh MOJCIMPOBAHUE B COOTBETCTBUU C
naHHo# mporpammoii B cucteme MAX+PLUS Il (Waveform Editor).

Huxe npuBesieH npuMep mporpaMMBI ISl MOJEIMPOBaHUS pabOTHI ITpoLieccopa.

YcraHoBuTh Ha BXoje peructpa S nanusie: 1100

1. TXD S

2. LDA

¥YcranoBUTH Ha BXxoJe perucrpa S nannbie 1010

3.TXD S

4. LDB

5.I0R S

6. AND B

7.COM A

8. COM B

9.ADD A, B

10. NOP

B xozne BeimosHeHUsT pacdeTHO-rpapuIecCKux padoOT JOKHBI OBITh OTOOPAKEHBI CICTY-
IOIIHE Pa3Iebl:

1. Kpatkoe Teopernueckoe OMUCAaHUE AaJrOPUTMa BBHINIOJHEHUS 3aJaHHsl B CHCTEME
MAX+PLUS II.

2. TlompoOHebIit cuHTE3 Aemmdparopa KOMaH] C BBIBOJIOM JIOTHYECKUX (YHKIIUA U WX
YIIPOIIEHHEM C TOMOIIEI0 KapT KapHo.

3. I'paduueckuii marepuan:

a) OMOIMOTEeKa NePAPXUIECKUX KOMIIOHEHTOB C pe3yJIbTaTaMU MOJIETMPOBAHUS UX pado-
ThI (OCIMIUIOTPaMMaMU BXOJHBIX U BBIXOJHBIX CUTHAJIOB B JMHAMUKE);

0) mpUHIIMITHATBHAS STIEKTPUYECKast CXeMa MPoIeccopa;

B) BpPEMEHHBIC JHarpaMMbl paOOTHI MIPOIIECCOpPa B COOTBETCTBUHU C IPOrPaMMOi (pe3yib-
TaThl MOJICTTUPOBAHMUS).

4. Beisogsl o PI'P.

5. CriMcoK UCnoab3yeMON JTUTEPATYPHI.

DNEeKTPUYECKHE CXEMbI TODKHBI OBITh BBIYEPUCHBI B COOTBETCTBUU ¢ mpaBmiamu ECKJI.
CrnemyeT cTporo mpuaepKUBATHCS YCTAHOBJICHHBIX OYKBEHHBIX 0003HAUYCHUN U HAMMEHOBAaHUI
ANEKTPUYECKUX BEJIMYMH.
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Beinonnennsie PI'P 10ipKHBI yIOBIETBOPSITH HOPMATUBHBIM JOKYMEHTAM YHUBEPCUTETA,
C KOTOPBIMHM MOYKHO O3HAKOMMTBCS B OTZAEJIE CTaHAAPTU3ALMU UM Ha caiTe yHHBepcuTeTa. OT-
CTYIUIEHHUS OT YKa3aHHBIX TPeOOBaHUI MOTYT CIYy>KUTh OCHOBAaHHEM JIJIsl BO3Bpara paboT Ha HC-
IIPABJICHUE.

Heas padot

Ienbto pacueTHO-rpauyYecKuX pabOT SABISIETCS 3aKpeIUICHHE TEOPETUYECKUX 3HAHMH U
(opMHpOBaHUE MPAKTUUYECKUX HABBIKOB B MPOCKTHUPOBAHUU 3JIEKTPOHHBIX CXEM C HCIOJIb30Ba-
Huem CAIIP u MonenupoBaHMU 3TUX CXEM C HMCHOJIb30BAHMEM MPOrPaMM CXEMOTEXHUYECKOTO
MOJICIIUPOBAHMS, a TaKXKe MPHOOpPETEHHE HAaBBIKOB PadOTHl ¢ MH(POPMALMOHHO-CIIPABOYHBIMH
MaTepHaIaMH.

[Ipomieccop momKeH MOANEPKUBATH CUCTEMY KOMaHJI B COOTBETCTBUHU C Tabmuieit 7
(cranmapTHBIM HA0Op KOMAaH[), TaKXKe MPOLECCOP AOIKEH BBINOJHATH OJHY JONOJHUTEIbHYIO
KOMaHJy (paclMpeHHbI Habop Koman). PacmmpenHslid Habop KOMaH/ NpHUBeieH B Tabiuie 8.
bonee moapoOHO KOMaH/IbI paclicaHbl B METOAMUECKoM uTeparype [3] pasaena 6.

Ta6mmma 4 - Habop xoman mporieccopa

O ——— Yrpapisitonme CUrHasibl
Komanza Ko Ci|C|Cs|Ca|Cs|Cs|CrlCs
NOP 00000 0/]0]0]O0O]O0O]O0]O]1
LDA 00100 0/0j]O0O]1[0]|O0]O0]|O
LDB 01000 0/]0]0]O0O[T1T]0]0]|O
TXD(A) 01101 1{0]0]0]0O]O0]O0]O
TXD(B) 01110 0[]1]0]0]0]0]0]O
TXD(S) 01111 0/]0]1]0[0]0]0]|O0
COM(A) 10001 1{0]0]0]O0O|T1]0]O
COM(B) 10010 0|1]0]0[0]1]0]0O0
COM(S) 10011 0/]0]1]0]O0O|T1]0]O
AND(B) 10110 1]1]0[0[0]0]1]0
AND(S) 10111 1{0]1]0]0]0]1]O0
IOR(B) 11010 1{1]0[]0]0]0]O0]O
IOR(S) 11011 101 ]0[0]0]0]|O0
Tabnuna 5 - PacumpeHHsIii Ha0op KoMaH I Ipolieccopa
JlononHuTeabHbIE KOMaH/IbI
ADD A,B ADD A,S ADD B,S SUB A,B 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 STB A STB B STB S

3AJTAHUA JJIA TIPOMEXYTOUYHON ATTECTAIIUA
KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

OcHoBHBIE 331a4H TPOeKTUpOBaHMs. CrIOCOOBI MPOESKTUPOBAHMSL.

YpoBHM aBTOMAaTHU3UPOBAHHOTO MPOEKTUpOBaHus. Mlepapxusi ypoBHEW MPOECKTUPOBAHUSI.
Turnbl 00bEKTOB MPOSKTUPOBAHUS. THIIBI TPOIIECCOB MPOESKTUPOBAHUSI.

[TonsiTrie 0 MaTeMaTUYECKUX MOJENAX, KJIacCU(UKALIUA MaTEMaTHUYECKUX MOJIEIIEH.
HNMuTanmoHHOe MOJEINPOBAHKE, TEXHOJIOTMUYHOCTD MTPOLIECCA TPOEKTUPOBAHNS.

SNk W=



10.
11.

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

23.
24.
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[punuunst noctpoenus CAIIP, knaccuduxanus nonas3osareneid CAITP.

CAIIP xak yenoBeKO-MalllMHHAsA CUCTEMA, PEKUMBI B3aUMOJICUCTBUS MOJI30BATEIIS U
CAIIP.

Knaccudukamms CAIIP, Buast obecrieuenuss CAIIP.

Maremarrueckoe obecrneueHune, Kiraccu(ukams OCHOBHBIX allTOPUTMOB.
JIunrBucTHyeckoe obecredeHue, A3bIKU MPOrpaMMUPOBAHUS U SA3BIKH TPOSKTHUPOBAHUS.
Nudopmanmnonnoe obecriedeHne: o01Me CBEACHUS, CIOCOOBI OPTaHU3AIMH Pa3MEIICHHUS
JAHHBIX.

Crioco0bI cTpyKTypUpoBaHus JaHHBIX. CHcTeMBbl yripaBineHus 6azamu qaHHbX (CYB/).
[Tporpammuoe o6ecrieuenne CAIIP.

TexHuueckoe, opranu3aoHHoe 1 Meroauueckoe odecneuenne CAIIP.

JlucKpeTHbIE pe3UCTUBHBIE CXEMBI 3aMEIEHUSI MHAYKTUBHOTO M €MKOCTHOTO 3JIEMEHTOB.
Mopnenu moaynpoBOAHHUKOBBIX THOIOB.

Monenu OunossipHbIX TPAaH3UCTOPOB.

Mogenu MOII-Tpan3ucTopos.

Mogenu maccuBHBIX KOMIIOHEHTOB AJIEKTPOHHBIX LIETIEH.

Makpomoien aHAJIOTOBBIX WHTETPATBHBIX CXEM.

MoaenupoBanue 1u(POBBIX U aHATIOTO-IIUPPOBBIX YCTPOUCTB.

OYHKIMOHATBHBIE BO3MOXHOCTH COBPEMEHHBIX MPOTPaMM CXEMOTEXHHUYECKOTO MOJIe-
JUPOBAHUS.

Hasnauenue cucremst MAX+PLUS I, ee xapakTepucTuku.

CocraB cuctrembl MAX+PLUS Il (mepeuens nporpamMm 1 ux GyHKIIHN).
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