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1 BBenenue

Pabouas nmporpamMma u GoHA OLIEHOYHBIX CPEACTB TUCHMILINHBI «MOIeIUPOBaHUE HIICK-
TPOHHBIX CXEM» COCTaBJIECHbI B COOTBETCTBUH C TpeOOBaHUSAMU (pellepalbHOTO TOCyIapCTBEHHO-
ro 00pa3oBaTeNbHOTO CTaHApTa, YTBEPKACHHOTO MpuKazoM MunoOpHayku Poccuiickoit ®ene-
paruu 927 ot 19 centsabps 2017 1., 1 OCHOBHOU MpodhecCHOHaTBHON 00pa30BaTEIBHOM MPO-
rpaMMbl TOAr0TOBKU «IIpoMbllsIeHHAs 3JEKTPOHMKA» 110 HanpasiieHUto noarotoBku «11.03.04
DNEKTPOHUKA U HAHOIJICKTPOHUKAY.

[IpakTrueckasi MOArOTOBKA pealu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIUAJIMUCT I1O TTPOEKTHUPOBAHUNIO
MUKPO- U HAHOPA3MEPHbBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

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

HY-2 Hcnonb3oBaTh cpeicTBa aBTOMATU3ALMHU CXEMOTEXHHUYECKOTO MPOEKTUPOBAHMS,
HY-7 Ucnonb30BaTh BCTPOEHHBIE CPEACTBA IPOrPAMMUPOBAHUS U OTJIAJAKU CUCTEMbl aBTOMATH-
3UPOBAHHOT'O TPOEKTUPOBAHUS.

IMpodeccnonansubrii crangapt 29.007 «CIIEHUAJIMCT 11O IMPOEKTUPOBAHUIO
MUKPO- U HAHOPA3MEPHbBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6006mmenHas TpynoBas ¢pyHkuus: A PazpaboTka mpuHIMIHAIBHON IEKTPUUYECKON cXe-
MBI MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

HY-2 HUcnonp3oBaTh cpencTBa aBTOMAaTU3ALMHA CXEMOTEXHUYECKOTO IPOEKTUPOBAHMS,
HY-7 Ucnonbs30BaTh BCTPOEHHBIE CPEACTBA IPOTPAMMUPOBAHUS U OTIAJAKHA CUCTEMBI AaBTOMATH-
3UPOBAHHOT'O TPOEKTUPOBAHUS.

3apaun [ToaroroBuTh OGakaiaBpa ¢ NIyOOKHMMH 3HAHUSIMH B 00JIACTH CXEMO-
AUCHHUILIHHBI TEXHUYECKOTO MPOEKTUPOBAHMSI, OCHOBAHHOT'O Ha MCII0JIb30BaHUU
CAIIP, npuBUTH HaBBIKU B pa3pabOTKe MOJENIEN JIEKTPOHHBIX KOM-
MTOHEHTOB U YCTPOMCTB.

OcHoBHBIE pa3zaebl / | MoaennpoBaHue JIEKTPOHHBIX CXEM.

TeMbl AU CHUILTUHBI Mojenu noxynpoBOAHUKOBBIX TIPUOOPOB.

Jlornueckoe MOAEIMPOBAHHUE.

O0630p MakeToB NMPHUKIAIHBIX MPOTPaMM IEKTPOHHOTO MPOEKTHPOBa-
HUSL.

Cuctema aBTOMaTH3MpOBaHHOTrO MpoekTupoBanus MAX+PLUS II.

2 IlepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00yYeHHs N0 JMCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKCHHUSI KOMIIETCHIIHI

[Iponiecc uzydeHuss AMCHUIUIMHBI «MOJIEIMPOBaHUE JIEKTPOHHBIX CXEM)» HaIpaBJIeH Ha
dbopMupoBaHue ciaenyronmx kommnereHmil B coorserctBuu ¢ ®I'OC BO u ocHOBHO# 00pa3oBa-
TeIbHOU Iporpammoii (Tabauna 1):

Ta6J'II/II_Ia 1- KOMHCTCHI_[I/II/I U MHAUKATOPBI UX JOCTUKCHUA

Koa n HaumenoBanue Nuaukaropsl IlinanupyemMblie pe3yibTaThl
KOMITeTEHIIUH AOCTHKEHUHA 00y4eHHs M0 TUCHHUILINHE
IIpodeccnonanbHbIe

ITK-1 CriocobeH BBITOTHATD ITK-1.1 3naer npuHuunel | Mcnonp30BaTk CpeacTBa aBTO-




pacyeT U MPOEKTUPOBAHUE KOHCTPYMPOBAHUS OT- MaTHU3aLUN CXEMOTEXHUYECKOTO
3JIEKTPOHHBIX MPUOOPOB, CXEM | I€TbHBIX aHAJIOTOBBIX MIPOEKTHUPOBAHMUSL.

U YCTPONCTB PA3IMYHOTO 0JIOKOB 3JIEKTPOHHBIX

(GyHKIIMOHAIBHOTO HA3HAYEHHS | TPUOOPOB Hcnonb30BaTh BCTpOEHHBIE

CpelcTBa MPOrPaMMHUPOBAHUS U
[IK-1.2 YMmeeT npoBOAUTE | OTJIAJAKH CUCTEMbBI aBTOMATH3U-
OIICHOYHBIE PACUETHI Xa- POBaHHOTO TPOCKTUPOBAHMUS.
PaKTEpUCTHUK JIEKTPOH-
HBIX IpUOOpPOB

IIK-1.3 BnageeT HaBBIKa-
MU TTOATOTOBKH MPUHITU-
MUAJIBHBIX ¥ MOHTaXKHBIX
ANEKTPUIECKUX CXEM

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuna «MoaenupoBaHue 3JIEKTPOHHBIX CXeM» U3ydaeTcs Ha 4 Kypce, 7 ceMecTpe.

JlucuumuinHa BXOAWT B cocTaB Oioka 1 «/luctumimHbl (MOAYIIH)» U OTHOCUTCS K 0a3o-
BOW YaCTH.

JIJist OCBOEHUS TUCITUTUIMHBI HEOOXOIUMBI 3HAHUS, YMCHHUS, HABBIKH M / HIIM OIBIT TPaK-
TUYECKOM JEesATENbHOCTH, C(HOPMUPOBAHHBIE B MPOIECCE W3YYCHHS IUCHUIUIMH / MPaKTHK:
«DJIEKTpUYIECKUE MAIIMHBDY, «MHUKPOCXEMOTEXHHUKA AHAJIOTOBBIX M HU(POBBIX YCTPOUCTBY,
«MeTtoapl aHaJIM3a U pacyeT JIEKTPOHHBIX cxem», «MmynbcHbIe ycTpoiicTtBay, «b1.B.J1B.03.01
OcHoBbI IpeoOpazoBaTebHON TeXHUKHY, «b1.B.J1B.03.02 CuioBas 3JIeKTpOHHUKAY.

3HaHUA, YMEHHS U HaBBIKU, CHOPMUPOBAHHBIEC MPU U3YYCHUH AUCUUIUIMHBI «Moaenupo-
BaHUE JJICKTPOHHBIX CXEeM», OyIyT BOCTPEOOBAaHBI MPU WU3YUYCHUU TOCICAYIONINX AWCIUILINH:
«I[Ipoun3Bo/cTBEHHAs MpaKTUKa (TEXHOJOTHYecKas (MIPOEKTHO-TEXHOJIOTUYECKAs) MPAKTHKA)y,
«[IpousBoacTBeHHAs TPAKTHKA (MIPEAAUILIOMHAS TTPAKTUKA)».

HucuunnuHa «MoJenupoBaHue AJIEKTPOHHBIX CXEM» YAaCTUYHO peanusyercs B (opme
MPaKTUYECKON MTOATOTOBKH.

JucuumnnuHa «MoaenupoBaHue 3JEKTPOHHBIX CXeM» B paMKaX BOCIUTATENBHON paboThI
HarpaBjieHa Ha (JOPMUPOBAHNE YMEHHUS apTyMEHTHUPOBATh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBa-
€T TBOPYECTBO, MPOQeCcCHOHATbHBIE YMEHHUSI.

4 O0beM AUCHUILINHBI (MOIYJIsl) B 32a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIUYeCcTBa
aKajeMHYeCcKHX YaCOB, BbIJIeJIECHHbIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs
¢ mpenogaBaTesieM (M0 BUaM Y4eOHBIX 3aHSITHII) H HA CAMOCTOSITEILHYIO PadoTy
00y4arIIHUXCs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUTUIMHBI COCTaBISIET 4 3.€., 144 akaj. yac.
Pacnipenenennie oobeMa JUCHUILTAHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B Tabiwuiie 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOIYJIS) IO BUJAM YUEOHbBIX 3aHATHIM

O0beM TUCHUMILIMHBI Bcero
aKaJeMH4eCKUuX
4acoB

OO011ast TPYA0EMKOCTb AUCHUTIINHBI 144




KonTakTHas aynuTopHasi padoTa 00y4yawIIuxcs ¢ nmpenoaasaresiem (mo | 64
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JeKIHMOHHOr0 TUNA (JIGKIWU W WHBbIC y4yeOHbIC 3aHATHA, TIpeny- | 32
CMaTpPUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady y4eOHOH nH(pOopMaIuy me-
JAarOTUYEeCKUMHU paOOTHUKAMH),

B TOM 4HCIIE B pOpMeE MPAKTUIECKON TOATOTOBKH: 6

3aHATHS CEMHUHAPCKOT0 THNA (CEMHUHAPBI, MPAKTUYCCKUE 3aHATHUS, Tpak- | 32
TUKYMBI, TAOOpaTopHble pabOThI, KOJUIOKBUYMbI U WHBIC aHAJIOTUYHBIC 3a-
HATHUSA),

B TOM 4HCIIe B (hOpME MPAKTUIECCKON MTOATOTOBKHU: 6

CamocrosiTe/ibHAsi padoTa 00y4yaommxcs U KOHTaKTHasi padora, BKIio- | 44
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYyAIbHYIO paboTy oO0ydaro-
HIMXCS C MpenojaBaTeNisMU (B TOM UHWCIE WHIUBUAYAIbHbIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B AJICKTPOHHON WH(OPMAIMOHHO-00Pa30BaTEILHOM
cpele By3a

[TpomexxyTouHasi aTTecTalus 00yJarmuxcs — JK3aMeH 35

5 Copepxanue TMCUUILIHHBI (MO1YJIS1), CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3jiesiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCTBAa aKaJeMHYeCKHX YacoB M BH/I0B Y4eOHOI
padoThbI

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUILIMHBI (MOYJIs)

HaumenoBanmue pa3sjieiion, Buabl yueOHol padoThl, BKJIOYAs CAMOCTOSITEIbHYIO
TeM M COep;KaHNe MaTepHuaJia padoTy 00y4aromuxcs ¥ TPYAOEMKOCTb (B 4acax)
KonrakTHas padora npenonasaresisi CPC

¢ o0yuaIumMucs

Jlekuun |  CemuHapckue JlabopaTopHbIe
(npakTHuyeckue 3aHATHA
3aHATHS)

Pa3nes 1 MogennpoBaHue 2JIEKTPOHHBIX CXEM.

Tema 1.1 Buael anannsa u pacuera 1
IIEKTPOHHBIX cxeM. Monenu 3ie- 1
MEHTOB U CXEM.

Tema 1.2 Knaccuduxarys Moeei. 1
Bba3oBb1ii HabOp AIEMEHTOB MOIETIEH.

HcTouyHuku 9.14.C., MCTOYHHKHU TOKa,
ITaCCUBHBIC 3JICMCHTHI.

Tema 1.3 [laccuBHBIE KOMIIOHEHTHI U *
WX MOJIETTU C YIETOM YaCTOTHBIX




cBOiCcTB. CXEMHOE MOJEINPOBAHNUE.

Mopenu peabHbIX KOMIIOHEHTOB.
Mopnens Tpanchopmaropa.

Pa3nea 2 Mojenu nosynnpoBOIHUKOBBIX IPHOOPOB.

Tema 2.1 Mogenb nonynpoBoHU-
KOBOT0 noAa. Mojenb OUIoIsIpHO- 2
r'o TPaH3UCTOpa

ITonsTHE TIOOANBLHON MOIENH, ITOHS-
THE JIOKAJIbHOM Moaeau. Mozenb Iu-
HeWHbIX npupamennii. Kimaccuduka-
LU CXEMHBIX MoJieliel. JJuckpeTHbie
CXEMHBIE MOACIH JJIs1 KOHIEHCATO-
POB ¥ UHIYKTUBHOCTEM.

Pa3paboTka QpyHKIIMOHAIBHOM CXe-
MBI 3JIEMEHTapHOTO TPOLIEccopa.

Tema 2.2 Mojienb 10JIEBOTO TPAH3U-
cTopa. MakpoMoiesb oneparioHHO- 2
IO YCHIJIUTEIIS.

Moudukarys CTpyKTYpHOH CXeMbI
IIPOLIECCOpa B COOTBETCTBUHU C TEX-
HUYECKHUM 33JaHUEM Ha KyPCOBYIO
paborty.

Onpenenenue napameTpoB MOAEIN
OUMOJsIPHOTO TpaH3ucTopa. Maio-
CUTHAJIbHAS TUHAMUYECKask MOJIENb
OUTIOJIIPHOTO TPAH3UCTOPA.

Pa3pnen 3 Jlornueckoe MOJENMpPOBAHUE.

Tema 3.1 MeToabl JOTHUECKOTO MO- o
JIeTTUPOBAHMS.

CuHTe3 nociea0BaTeTbHOCTHBIX
U(pPOBBIX CTPYKTYpP HAa OCHOBE Oa-
30BBIX 3JIEMEHTOB: TPUITEP, PETHCTP.

CHHXPOHHOE JIOTHYECKOE MOJEINPO-
BaHHE. ACHHXPOHHOE JIOTUYECKOE
mojaenupoBanue. CoObITUIHOE MO-
nenrposanre. MHOrosHaunoe mMoze-
JIMPOBaHHUE.

Tema 3.2 Peanusanus nporpamm Jio-
TUYECKOTr0 MOJIETUPOBAHUS.

Komnunupyromue 1 MHTEpIpeTupy-
IOIIME CUCTEMBI.




Pa3zpaboTka mpuHIMIHAIEHON CXEMBI
perucTpa oo1ero Ha3HaYCHUs

[TocTpoeHune cxemMbl 1 MOAEIUPOBA-
HUE paboThl TPUITEPA U PETUCTPA.

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

CuHTe3 KOMOMHAITMOHHBIX ITUPPO-
BBIX CTPYKTYp Ha OCHOBE 0a30BBIX
AIIEMEHTOB: apU(PMETUKO-
JIOTHYECKOE YCTPOICTBO, (hopMupo-
BaTeIb JIOTIOJHUTEIBHOTO KO/IA,
MYJIbTHILICKCOD JaHHBIX.

Crartndeckue U TUHAMHYECKHUE PHC-
KU c004.

Pa3paboTka NpUHIUIHNATIBHON CXEMBbI
apu(pMETUKO-TIOTMUYECKOT0 yCTPO-
cTBa U (OpMHUpOBATEIIS JONOTHH-
TEJIBHOI'O KOZA.

[TocTpoeHHe cXeMbI U MOZCTUPOBA-
HUE padOoThl ApUPMETHKO-
JIOTHYECKOTO YCTPOHCTBA U (POPMH-
poBares JOMOTHUTEIBHOTO KOJIa.

Pa3nes 4 O630p nakeToB NPUKIAAHBIX IPOTPAMM JIEKTPOHHOTO MOIECTUPOBAHUSI.

Tema 4.1 CxeMOTEXHUUECKOE MOJIE-
JUPOBAHUE aHATIOTO-IU(PPOBBIX
YCTPOKCTB.

[Tporpamma PSpice. Cucrema moze-
mupoBanus CircuitMaker 2000. ITpo-
rpamma Electronics Workbench.

Tema 4.2 IIpoexTupoBanue udpo-
BBIX JIOTHYECKHUX CXEM.

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

CunxpoHu3zaius paboThsl mpoIecco-
pa. CuHTe3 cxeMmsl aemudparopa
KOMaH/{

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




Pa3paboTka npuHIMTIHATEHON CXe-
MBI emurdparopa KOMaH I,

Tema 4.3 IIpoextupoBanue CBY-
YCTPOMCTB.

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

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

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

CunTe3 cxembl apupMETUKO-
JIOTUYECKOr0 YCTPOUCTBA ISl pac-
HIMPEHHOTO Habopa KOMaH/I.

Pa3paboTka NpUHIUIHNATIBHON CXEMBbI
apu(PMETUKO-TIOTMUECKOT0 yCTPO-
CTBa Ul PaCHIMPEHHOT0 Habopa Ko-
MaH/.

[TocTpoenne cXxeMbl U MOACTUPOBA-
HUe paboThl apuPMeTHKO-
JIOTHYECKOTO YCTPOMCTBA IS pac-
HIMPSHHOTO Habopa KOMaH/I.

Tema 4.5 [IpoexTpoBaHue neyat-
HBIX IJIaT.

[Tporpamma SPECTRA, naker
PCAD 2002.

Pa3nea 5 Cuctema aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS

MAX+PLUS II.

Tema 5.1 OOwue cBegeHUS O CUCTE-
me MAX+PLUS II.

2

CuHTe3 cXeM KOMMYTaTOpOB JaH-
HBIX.

Pa3paboTka NpUHIMIHAIBHBIX CXEM
KOMMYTaTOpPOB JaHHBIX.

ITocTpoeHune cxeM U MOJEIUPOBAHUE
paboThl KOMMYTAaTOPOB JTAHHBIX.

Tema 5.2 PenakTopbl CUCTEMBI
MAX+PLUS II.

rpaduueckuii penakrop (Graphic
Editor), cuMBOIIBHEIH pegakTop
(Symbol Editor), TekcToBBIN peaak-




top (Text Editor), curnanbHbIi pe-
naktop (Waveform Editor).

Tema 5.3 [IpuiioxeHus: CuCTeMbI *
MAX+PLUS I1.

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

CuHTe3 cxeMbl Ipoleccopa.

PazpaboTka npuHIMNHAIEHON CXEMBI
mporeccopa.

[TocTpoeHHe cXeMbI U MOZCTUPOBA-
HUE paboTHI MpoIeccopa.

Tema 5.4 KoMnwisiius npoekTa B
cucreme MAX+PLUS II.

HNTOI'O no aucuuninge 32 32 44

* peanuzyercs B (popMe MPaKTUYECKON MOATOTOBKH

6 BueaynuTopHasi caMocTOsITeIbHASI PA00Ta 00y4aIOIMXCHA MO TMCUHUILIHHE
(Mony.110)

[Ipu naHUpOBaHUK CAMOCTOSITEIBLHON pPabOThI CTYICHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCS CIEIYIOIIUM paclpeesieHUEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabmuia 4):

Tabnuia 4 — Pexomenyemoe pacnpeiesieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHOI PadoThI KonuyectBo yacos
[ToaroToBka k 1a00paTOPHBIM 3aHATUSAM 2
[ToaroToBka K MPakKTUYECKUM 3aHSATHIIM 2
N3yuenune TeopeTHYeCKuX pa3eioB IUCIHAILINHBI 14
IToaroroska u BeimmostHeHHe PI'PNel, PI'PNe2 26
[TonroroBka K 3K3aMeHY 35
UTOrO 79

7 OueHoYHbIE CPeCTBA IJI POBEAeHHs TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOMI
arrecTauMu 00y4aroMXCcs M0 JMCUMILINHE (MOTYJII0)

(DOHJI OIICHOYHBIX CPCACTB JIA MPOBEACHHA TCKYHIECTO KOHTPOJISA YCIIEBAEMOCTH U ITPO-
Me)I(YTO"IHOﬁ arTeCTal NMpeACTaBJICH B HpI/IJ'IO)KeHI/II/I 1.




10

[ToyHBI KOMIUIEKT KOHTPOJBHBIX 3a/laHUN WU MHBIX MaTepUATIOB, HEOOXOMAMMBIX IS
OIICHUBAHMSI PE3YJIHTATOB OOYUYEHHUS IO TUCIMIUIMHE (MOJYIIIO), TPaKTUKE XpaHUTCS Ha Kade-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKoe U HH(POPMALTMOHHOE o0ecTiedeHne TUCHUIIMHBI (MOTYJIA)

8.1 OcHoBHas uTEpaTYypa

1. Xaitneman, P. BusyanpHoe MomenupoBanue 3ieKkTpoHHBIX 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: 1mo momucke.

2. [Tuaurun K.}O. MoaenupoBaHue 3JIEKTPOHHBIX YCTPOUCTB B cpene MultiSim [Dnek-
TpOHHBIH pecypc]: yuebno-metoanueckoe nmocooue / K.1O. [Munurun, B.A. XKmyns. — DnekTpoH.
TeKCcTOBbIE naHHble. — HoBocuOupck: HoBocuOupckuii rocy1apcTBeHHbIN TEXHUYECKUN YHUBED-
curet, 2012. — 74 c. — 978-5-7782-2106-2. — URL: http://www.iprbookshop.ru/ 45403.html?
(mata obpamenus 23 Hos6ps 2021) — Pesxxum goctyma: mo mofmnucke.

3. bonorosckuii F0.11. ORCAD 9.x, ORCAD 10.x. IIpakTika mMoaenupoBaHus [Diek-
TpoHuHbIit pecype] / FO.WU. bonotosckuii, I'.1. Tana3znbl. — DIeKTpOH. TEKCTOBbIE JaHHBIE. — M.:
COJIOH-ITPECC, 2010. — 208 c. — 978-5-91359-015-2. — URL: http://www.iprbookshop.
ru/65133.html? (nara obpamenus 23 HostOps 2021) — Pesxxum ocTyma: mo momucKe.

4. I'mazkoB B.B. IlporpaMmMupyemble JOTHUECKHUE WHTETPaJbHBIE CXeMbI (upMbl Altera
[DnekTpoHHBIN pecype] : yueOHoe mocoOue Mo IUCHUIUTMHE «TeXHOJOrHs U CXEMOTEXHHUKa
CPEIICTB yIpaBJiCHUS B TeXHUYECKUX cuctemax» / B.B. ['maskoB. — DIeKTpOH. TEKCTOBBIC JaH-
Hble. — M. : MOCKOBCKMI IrOCyIapCTBEHHBIN TEXHUYECKUI yHUBepcuteT nMenu H.O. baymana,
2014. — 136 c. — 978-5-7038-3839-6. — URL: http://www.iprbookshop.ru/31617.html? (nata 06-
patenus 23 HostOps 2021) — Pesxxum fgocTyma: 1o mojuckKe.

8.2 JlonosiHuTeIbHAS JIMTEpPaTypa

1. KomnetorepHsie nabopaTopHble paboThl 1o Kypcy KoMibioTepHOoe MoaenupoBaHue U
UCCIIEIOBaHUE PaJIMOTEXHUUYECKUX ycTpoMcTB. YacTh 1 [DnekrpoHHBIN pecypc] / — DIeKTpoH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHUI TE€XHUYECKUN YHHUBEPCUTET CBSI3U U MH(OPMATUKH,
2013. — 39 c. — 2227-8397. — URL: http://www.iprbookshop.ru/63333.html? (mata oGpamenus
23 Hos10ps 2021) — Pexxum gocTyma: 1o mojiucke.

2. KomnbroTepHbli PakTUKyM 10 Kypcy KoMmbloTepHoe MOJeIMpoOBaHUE U UCCIIEI0BA-
HUE PaJUOTEXHUYECKUX YCTpoHCTB. YacTh 2 [DneKkTpoHHBbIN pecypc] / — DIEKTPOH. TEKCTOBBIE
naHHble. — M. : MOCKOBCKUI TEXHUUECKUN YHUBEPCUTET CBsI3U U UH(popmaTuku, 2014. — 32 C. —
2227-8397. — URL: http://www.iprbookshop.ru/63334.html? (mara obpamenus 23 HosOps 2021)
— Pexxum foctyna: mo noJammcke.

3. Tpyxun M.II. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS M MOJICIMPOBAHUS PATUO-
ANIEKTPOHHBIX CPEJICTB [DNeKTpoHHBII pecypc] : nabopatopslii npaktukyMm / ML.IL. Tpyxun. —
DNEeKTPOH. TEKCTOBbIE AaHHbIE. — EkaTepuHOypr: Ypansckuil penepanbHplii yHuBepcurer, 2015.
— 136 c. — 978-5-7996-1556-7. — URL: http://www.iprbookshop.ru/66563.html? (mata oGpaie-
Hus 23 Hos0ps 2021) — Pexxum gocTyna: mo monucke.

4. bonu-bpyeBnu A.M. AHanu3 pe3yabTaToOB CXEMOTEXHUYECKOTO MOJICIMPOBAHUS B Ia-
kerax Multisim 10 u MATLAB [OnexTpoHHBIi pecypc]: MmeTtoauueckue ykazanus / A.M. bonu-
bpyeBuu. — DneKTpOH. TEKCTOBbIE AaHHbIE. — M.: MOCKOBCKHi1 TOCYy1TapCTBEHHBIN TEXHUUECKUN
yHuBepcuter uMeHu H.D. baymanma, 2013. - 28 c. - 978-5-7038-3724-5. — URL:
http://www.iprbookshop.ru/31372.html? (nara oGpamienus 23 Hosi6ps 2021) — Pexxum goctyma:
IO TOATHCKE.


http://www.znanium.com/
http://www.iprbookshop.ru/
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8.3 MeToanueckue yKa3aHus A5 CTYA€HTOB [0 OCBOCHHIO THCIMILIMHBI

N3zyuenne aucuuiuinHel «Modenuposarnue 21eKmpoHHbIX cxemy OCYILECTBISETCS B IPO-
[[eCCce ayAUTOPHBIX 3aHATHH U CAMOCTOATENBHON PaOOThI CTYACHTA. AYJUTOPHBIE 3aHATHS IPO-
BOJATCS B (pOopMe JIEKIMH MMPAKTUUYECKUX U JJAOOpaTOpHBIX 3aHATUH. Pa3nensl nucuumiux cie-
JyeT u3y4aTh MOCJe0BaTeIbHO, HaUMHasA ¢ TepBoro. Kaxaplii pa3aen, popmupyer HeoOXoau-
MbI€ YCIIOBUS JUIsl CO3AaHUsI CUCTEMHOI'O MPEACTaBIECHUS O IPeAMETE AUCHUILIUHBI.

CamocrosTenbHas paboTta sBIsieTcs Hauboee NpPOAYKTHBHOM (opMoii 00pa3oBaTebHON
U [03HABATENbHOMN JEATeNbHOCTU CcTyaeHTa B nepuos ooydyenus. CPC nHanpasiena Ha yriay0iie-
HUE U 3aKpeIUieHHe 3HaHUN CTYyIEHTa, pa3BUTHE NpakTHuuecknx ymenuid. CPC Bkirodaer cieny-
IOLIHME BUBI paboT:

— paboTy C JIEKIIMOHHBIM MaTepUAJIOM, TIOUCK M 0030p JUTEPaTyphl U IEKTPOHHBIX HC-
TOYHUKOB MH(OpPMALUU 110 UHAUBUAYAILHOMY 3a/1aHUIO;

— ONEPEKAIOIIYI0 CAMOCTOATENIBHYIO padoTy;

— BBIIIOJIHEHHE pacyeTHO-TpapuuecKux padoT;

— U3y4YCHHE TEM, BBIHECEHHBIX Ha CAMOCTOATENBHYIO POPabOTKY;

— MOATOTOBKY K MEPONPUATHAM TEKYILLETO KOHTPOJIS;

— MOATOTOBKY K MPOMEKYTOUHOM aTTECTAIIH — K3aMEHY.

CryneHTy HE00X0AMMO YCBOUTh U 3alIOMHUTh OCHOBHBIE TEPMUHBI, TIOHATHUS U UX OIpe-
JIeTICHHSI, TTOJIXO/IbI, KOHIICTIUU 1 METOIHMKH.

Kontponbs camocrosiTeIbHONH pPabOThl CTYACHTOB M KaueCTBO OCBOCHMS JUCLUIUIMHBI
OCYILECTBIISICTCS BO BpEMs ayAUTOPHBIX 3aHATHI. [l 3TOT0, BO BpeMst JIEKIHA UCTIONIb3YIOTCS
3JIEMEHTHI AUCKYCCUU U KOHTPOJIbHBIE BOIPOCHL. Y POBEHb OCBOEHHSI YMEHHUM 1 HABBIKOB IPOBeE-
psieTcsl B Ipolecce NMPAaKTHUECKUX U JITaOOpaTOpHBIX 3aHATUM. [ljIst 3TOro Mcrosb3yrores 3aja-
HUS, TIOATOTOBJICHHBIE CTYIEHTaMHU BO BpeMs CEMECTpa U NpeAHa3HaYeHHbIE [Vl TeKYILEro KOH-
TpoJs (Tabnuua 6).

[TpomexyTouHas arTecTalys SK3aMeH INPOBOJUTCSA B KOHIIE CEMECTpa, U TAaKXKe OLEHH-
BAalOTCA B Oayltax.

WTOroBelil pelTHHT OIpenenseTcss CyMMUPOBaHUEM OaJlJIOB MO pe3ylbTaTaM TEKYIIEro
KOHTPOJISL ¥ 0aJioB, MOJyYEHHBIX HA MPOMEKYTOUYHOW aTTECTAI[MH 110 Pe3ysIbTaTaM SK3aMeHa.
MaxkcumanbHbIil UTOroBbIH peUTHHT — 100 6amioB. OLeHKe «OTIUYHO» cooTBeTcTBYeT 85-100
0aIJIOB; «XOPOIIO» —75-84; «yIOBIETBOPUTEIBHO» — 65-74; MeHee 64 — «HEYIOBICTBOPUTEIIb-
HO»

8.4 CoBpemeHnHbIe mpodeccnoHaTbHBIE 0a3bI JAHHBIX U HHPOPMAIMOHHBIE
CIPaBOYHBIE CHCTEMBI, HCTIOJIB3YeMble MPH OCYIIECTBIEHNN 00pPa30BaTeILHOTO MpoLecca
Mo TUCIHUILTHHE

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

2. IPRbooks: anmexkTpoHHO—OMOMMoTewHast cucrema: cait. — Mocksa 2018 — . — URL:
http://www.iprbookshop.ru (mara obpamenus: 18 mexabps 2021). — Pesxum goctyma: ajis 3ape-
TUCTPUP. MTOJIB30BATENEH.

8.5 Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«MHTepHET», HEOOXOAMMBIX ISl OCBOEHHUS THCUHMILIMHBI (MOLYJI51)

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

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


http://www.znanium.com/
http://www.iprbookshop.ru/
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3. EDU.RU: Poccuiickoe oOpa3oBanue. denepaibHblil mopTan. Y4eOHO—MeTOArnIecKast
oubimoTteka: caiit. — Mocksa, 2005 — . — URL: http://window.edu.ru/catalog/ (mara oGpare-
Hus: 11.12.2021). — Pexxum octymna: st 3aperucTpup. moJib30BaTeNIeH.

4., HUKC: HauuonanbHas mccieqoBaTeNbcKas KOMIBIOTEPHAs CETh Poccum: caiit. —
Mocksa, 2019 — . — URL: https://niks.su/ (mata obpamenus: 19.12.2021). — Pexxum moctyma:
JUTSL 3aPETUCTPHP. TTOJIb30BATEINCH.

8.6 JIuneH3nonHoe u CBOOOIHO pacIpoCcTpaHsieMoe MPOrpaMMHoe odecrneyeHue,
HCNOJIb3yeMoe NPH OCYLIeCTBJIeHHH 00pPa30BaTeIbLHOIO MpoLecca no AUCHHUIIUHE
Tabmuna 5 — [lepeueHp UCHOIB3yEMOro MPOrpaMMHOT0 OOecieueHust

HaumenoBanue 110 PekBU3UTHI / YCI0BHS HCNOJIb30BAHUSA
Microsoft Imagine JInnensnoHHbIi orosop AD223 Ne008/65 ot 11.01.2019
Premium
OpenOffice CB0OOTHAS JIUIICH3HSI, YCIIOBUS UCTIOIB30BAHUS 110 CCHLIKE:
https://www.openoffice.org/license.html
I[JIMC MAX+PLUS | CBoOoHAs TUTIEH3US, YCIOBHS HCIIOIH30BAHMS 110 CCBUIKE:

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

@D MAR+PLUS 1T Software EA W

€ > C B hitps: /fwww.intel.comfcontentpwwwiusfen/orogrammable fsuppor t/suppor tresources/download/legacy/maxplus 2/mp2-indes htm|

Products Solutions Support inl:el' UsA (English) @ sienin & Q

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

MAX+PLUS Il Software

MAX+PLUSS Il software is intended only to support legacy designs. MAX+FLUS |l software does not support MAXS Il CFLDs, Cyclone® FRGAS, or Stratix®*FFGAs.

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 fversion 10.2) G
Ayailable for legacy designs. Mot recommended for new designs
Supports MAX 7000, MAX 3000, and selected ACEX® and FLEX® devices

> MAX+PLUS Il Student Edition {version 10.2) G2
Available for legacy materials. Not recommended for new classes

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

Company Information  Our Commitment Communities  Investor Relations  Contact Us  MNewsroom  Jobs

(inteD )

2em -— =

Puc.1 CBobonHo pacnpoctpansemast Bepcus nporpammel MAX+PLUS |1 Baseline
9 OpraHu3alMOHHO-NIEAATOTHYECKHUE YCIOBUSA

Opranmzanys 00pa3oBaTeIbLHOTO MPOIECCa PETJIAMEHTUPYETCS] YICOHBIM TIJIAHOM M pac-
nMUcaHueM y4eOHBIX 3aHATUU. SI3bIK oOydeHws (TpernoaaBaHus) - pycckuid. s Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAETCS MPOJOJKUTEIHHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH WHAMBHIYAIBHOW 00pa3oBaTENbHON TpaeKTOpuH O0Oydaro-
IIUICST IMEET MIPaBO Ha Mepe3adyeT COOTBETCTBYIOMMX JAUCIUIUIMH U MTPOPECCHOHATBHBIX MOY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.


https://www.openoffice.org/license.html
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9.1 O0pa3oBaresibHbIE TEXHOJIOTHU

VYyeOHbli mpolecc IpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUM TPaIv-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BATENbHBIX TEXHOJIIOTUH. TpaauunoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTEe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POPM MpoBeaeHus 3aHaTuil. Hopmarmonusie
0o0pa3oBaTe/bHbIE TEXHOJIOIMH PEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENIbHON paboThI
CTYACHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpene.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JISKITMOHHBIN KypC MPEIoiaracT CUCTEMaTH3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOTIPO-
COB Y4eOHOT0 IJIaHa.

Ha niepBoii iekiuu JIeKTOp 00513aH MPEAyNPeIUTh CTYACHTOB, IPUMEHUTEIHLHO K KAKOMY
0a30BOMY y4eOHUKY (YUeOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JICKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOOJbIINN 00beM HH(pOpManmu U 00ecreunBaTh
Oonee rirybokoe MOHUMaHNE Y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILEH 3aTpaTe BpEMEHH,
4yeM 3TO TpedyeTcs OOJIBIIMHCTBY CTYIEHTOB Ha CAMOCTOSITEIIbHOE N3yUeHHE MaTepHraa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CemuHapCcKue 3aHATHS MPEJCTABISIOT COOOW METATH3AIMIO JIEKIIMOHHOTO TEOPETHYECKO-
ro MaTtepuasa, IpoOBOJATCS B LEJIAX 3aKPEIJICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/elibl.

OcHoBHOM (hopMOHi TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYX/IeHHe Hauboee mpooieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa30op MpPUMEpPOB M CUTYalUil B
ayJIUTOPHBIX YCJIOBUAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOAT: OKa3aHHE METOIUYECKOU T10-
MOIIH U KOHCYJIbTUPOBAHHUE CTY/IEHTOB 10 COOTBETCTBYIOILIUM T€MaM Kypca.

AKTHUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, NpeIaraeMble MpernoiaBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPETIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHajioM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHUi, BBIOJHEHHBIX HA CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocrosTeapHasi padoTa 00y4aromuxcs 1Mo JMCHUILIHHE (MOLYTI0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
nproOpeTeHus CTYIEHTOM HOBBIX 3HaHHUH, yMEHUI 0e3 HEeMOCPeICTBEHHOIO Y4acTHsl Mpernoa-
BaTelsl, XapaKTepU3YIOIMNCA TMPEAMETHON HampaBlIE€HHOCTHIO, 3(PGEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AEATEILHOCTH 00yUaroIerocs.

[enu camocTosATENbHOM pabOTHI:

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

- yri1yOJieHHe U pacIliupeHne TEOPEeTHUECKUX 3HaHUH;

- (popMuUpOBaHNE YMEHUN HCIOJIB30BaTh HOPMATUBHYIO U CIPAaBOYHYIO JOKYMEHTAIHUIO,
CIEUAJIBHYIO JINTEPATYPY;

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

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

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

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

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

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

9.5 Meroanueckne yKa3aHus 1JIs1 00y4alOIMXCS 110 OCBOCHMIO I CUMIIJIMHBI

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

1. U3ydyenue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

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

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

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

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHS U (DaKThI;

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

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

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

- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepralibl (POHIA OLIEHOUHBIX CPEJCTB.

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

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

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

10.2 TexHuueckue U 31eKTPOHHbIE CPeICTBA 00yYeHU

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

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

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

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKIUMHU
OCOOCHHOCTSIMU OOYYarOMIMXCs MHBAIUIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMy peaOWIMTallii UHBAIHIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA MPErnoAaBaHus ThIOTOPAaMU, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIMMHU TOATOTOBKY aCCHCTEHTAMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON pEeabHINTAIIMU C LEIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/IEH-
TaMu, CO3AaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyAieHueckoi rpymmne. [logbop u
pa3zpaboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YalbHOW, C MCIOJB30BAHUEM CIELHMATbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucruruiHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTMBHOIO HCIIOJIb30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUS ATTECTAIIMK JIJIS CTYACHTOB-UHBAJINIOB YCTaHABIMBAETCS C YYETOM
WHIUBUIYAJIHBIX MCUX0(pU3nUYecKkux ocooberHocren. s cryaentoB ¢ OB3 nmpenycmarpuBaet-
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 YBEIMUMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeaycMaTpUBaeTcss AOCTyIHas Gpopma mpegocTas-
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 HapYIIEHUSIMH OMTOPHO-/IBUTATENILHOTO aliapara);

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

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

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

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

Hanpanenune noaroToBku

11.03.04 DnexkTpoHuka
Y HAHODJIEKTPOHHKA

Hampasiiennocts (mpoduis) 00pa3oBaTeIbHON POTPaMMBbl [IpoMbInieHHAs 3JIEKTPOHUKA
KBanudukamnms BbITYyCKHIKA bakanasp
['ox Hayasa moAroTOBKHU (TI0 y4eOHOMY IIJIaHy) 2021

®opma 00yueHus

Ounas popma

TexHomnorust 00yueHust

TpanuuroHHas

Kypc

Cemectp

TpynoemMKkocCTs, 3.€.

4

7

4

Bun npomexyTouHon

aTTeCTallnuu

O6CCHC‘II/IB3.IOH_ICG noapa3aciiCHUC

DK3aMeH

Kadenpa «IIpomblnieHHast 37€KTPOHUKA»
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1 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUH

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

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

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

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

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

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

Hcnons3oBaTh cpeacTBa aBToO-
MaTu3aluu CXEMOTCXHHUYCCKOI'O
IMPOCKTUPOBAHM.

Hcnonb30BaTh 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 33]JaHUS
Paznen 1-5 [1K-1 Bormpocs! k 3k3a- IlonHoTa M apryMeHTHpO-
MEHY BAHHOCTb OTBETOB

2 Mertoauyeckne MaTepualibl, ONpeaeJsole Npoueaypbl OeHMBAHUSA 3HAHUM,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npouecc popmMupo-

BAHUA KOMIIETEHIMII

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

TUTHHEI (Tabnuma 3).
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HaumenoBanne
No OLeHOUHOTO Cpoxu HIxana Kpurepun
cpeacTBa BBIIIOJTHECHU A OIlCHUBaAHUA OIlCHUBAaHUSA
7 cemecTp
Ilpomesriccymounan ammecmanus é ghopme IK3amena
1 Tect B Te4YeHue | 5 6ayIoB 5 6amnoB — 91-100 % mpaBUIBHBIX OTBE-
ceMecTpa TOB — BBICOKMI YPOBEHb 3HAHMUIA;
4 6amnoB — 71-90 % mpaBUIBHBIX OTBE-
TOB — JOCTaTOYHO BBICOKUH YpPOBEHb
3HAHUI;
3 6amnoB — 61-70 % mpaBUIBHBIX OTBeE-
TOB — CPEJIHUI YPOBEHb 3HAHMIA;
2 6amta — 51-60 % npaBUIBLHBIX OTBETOB
— HU3KUI YPOBEHb 3HAHUM;
0 6ammoB — 0-50 % mpaBUIBHBIX OTBETOB
— OYEHb HU3KUM YPOBEHb 3HAHUU.
2 | Ilpaktuueckoe | B  TeyeHue | 5 OamoB 5 GautoB — CTYJIEHT IOKa3ad OTJIMYHbBIE
3ajanue | ceMecTpa HaBBIKM [IPUMEHEHUS MTOJTy4YEHHBIX 3HAHUM
3 | Ilpaktuueckoe | B  TeyeHue | 5 OamioB W YMEHWIl [IPU peleHun IPO(eCCHOHATb-
7 i—ilﬂ:?;lneqicme geMecTTé)t?eHHe E Gaion HBIX 3a/la4 B paMKaX YCBOCHHOTO yueOHO-
3aIZ[aHI/Ie 3. ceMmecTpa r'o Matepraia.
5 | IIpaktuueckoe | B  TedeHue | 5 6amioB 4 0auIoB — CTYICHT noKasall Xopouue
sananue 4. cemectpa HABBIKH NPUMCHCHHS MOITYYCHHBIX 3HA-
6 | JlabopatopHass | B  TeueHHe | 5 OayuIOB Ui M yMEHUH NP pelieHiu npodeccu-
paGota 1 cemecTpa OHAJBHBIX 33/1a4 B PaMKax YCBOEHHOTO
7 | JlaboparopHas | B TedeHue | 5 6anioB y4eOHOro Marepuana.
pabora 2 cemecTpa 3 GaJJI0B — CTYJEHT MOKa3aJl yJOBJIETBO-
8 JlaGopaTopHas | B TeueHue | 5 6awion pUTENBbHOE BJa/JICHHE HABbIKAMHU IpHUMeE-
pabora 3 cemecTpa HEHHMs TIOJIYYEHHBIX 3HAaHUH M YMEHHU
9 | Jlaboparopras | B TeueHue | 5 Gamios IpU pelIeHuH Mpo(dhecCHOHATBHBIX 3a]a4
pabora 4 cemectpa B paMKaxX YCBOEHHOTO y4eOGHOro MaTepH-
10 | JlabopatopHas | B  TedeHue | 5 GayioB ana
pabota 5 cemecTpa 9 6. B
11 | Jlaboparopnas | B TeueHue | 5 6awion aJliia = CTYJICHT TPOJICMOHCTPHPOBAT
pa6ora 6 cemectpa HEJI0CTaTOYHBIN YpOBEHb BJIAJCHUS yMe-
12 | BoimosnHenue | B TedeHwe | 5 OawioB HISIMA 1 HAaBBIKaMH TIPH pEIICHAN TPO-
PTPNel ,Ne2 cemMecTpa (eccoHaNBHBIX 3a/la4 B PAMKax YCBO-
€HHOTr0 y4eOHOro MaTepHala.
TEKYIIU KOHTPOJIb - 60 6ayoB -
1 | Ox3ameH 40 6ammoB | 40 — cTy#eHT BiajeeT 3HAHUSMH B TOJI-

HOM 00BEMe, CaMOCTOSITENBHO, JOTHYe-
CKHU TIOCIIEJIOBATEIIFHO U UCYEPITHIBAIOIIIE
OTBEUYACT HA MMOCTABIICHHBIC BOIIPOCHI;

30 — cTyneHT BiajieeT 3HAHUSMU ITOYTH B
MOJTHOM  o0beMe (MMEITCs  MPOOEIb
3HAaHUN TOJNBKO B HEKOTOPBIX, OCOOCHHO
CIIOHBIX pasjiesax); He JOIMyCKaeT BMe-
CTE C TEM CEpPbE3HBIX OMMOOK B OTBETAX;
20 — cTymeHT BIaaeeT TOJIBKO 00s3a-
TETbHBIM MUHUMYMOM 3HAHHHA IO JWC-
IUTUTHHE,

0 — cTymeHT He OCBOWJI 00S3aTEeILHOTO
MUHUMYyMa 3HAaHHHA, HE CIIOCOOEH OTBe-
TUTh Ha MOCTABJICHHBIA BOIIPOC
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HaumeHnoBanue
Cpokn IIkana Kputepun
Ne OLICHOYHOI0
BbINOJHEHHs] | OLEeHHBAHUS OLeHHBAHUS
cpeacTBa
[TpomesxyTounas 40 6amoB -
aTTecTauus
HUTOI'O: 100 6amnoB -
Kputepuu ouenku pe3yaibTaToB 00y4eHHUsI 110 AUCUHUILIMHE:
0 — 64 % or MakcUMalbHO BO3MOXHOM CyMMBI OallJIOB — «HEYIOBIECTBOPUTEIHHO»
(HeOCTaTOYHBIM YPOBEHD JJIsl IPOMEXYTOUYHON aTTECTAllUU 0 AUCIUILINHE);
65 — 74 % 0T MakCHMaJbHO BO3MOXXHOW CyYMMbI OajlIOB — «YJOBJIETBOPUTEIHHOY
(OpOTOBBIN, MUHUMAJILHBIN YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CpeIHUN YPOBEHb);
85 — 100 % oT MakcCMMaJIbHO BO3MOXKHOH CyMMBI 0QJIJIOB — «OTIMYHO» (BBICOKHIA, MaKCUMAaJIb-
HBI YpPOBEHB)

3aaHus AJ1s51 TeKYIero KOHTPOJIst
TECT

1. MonenupoBaHue — 3T0:

1. mporecc 3aMeHBl pealbHOT0 00BEKTa (Mpolecca, SIBICHUS) MOJEIBI0, OTpakaromiei
€ro CyIIECTBEHHbIE MPU3HAKHU C TOUKH 3PEHUS JOCTUKEHHSI KOHKPETHOM 11eJH;

2. mpolecc AEMOHCTPALUU MOJIENIEN OJIEXkAbl B CAJIOHE MOJ;

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

4. mporecc 3aMeHbl pealbHOr0 00BbEKTa (Tpoliecca, SBJIEHUS) APYTUM MaTepHAIbHBIM
WM UJEATbHBIM 00bEKTOM;

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

1. dpanTacTHUeckuit 00pa3 peanbHON NeHCTBUTENFHOCTH;

2. MaTepuaibHbII WM aOCTPAaKTHBIA 3aMEHUTENb 00BEKTa, OTPAKAIOIIMNA €ro MpOoCTpaH-
CTBEHHO-BPEMEHHbIE XapaKTEPUCTUKH;

3. marepuaibHBI MM aOCTPaKTHBIA 3aMEHUTENIb OOBEKTa, OTPAXKAIOIIUH ero cyuie-
CTBEHHBIE XapaKTEPUCTHUKHU;

4. onMcaHue N3y4yaeMoro oObeKTa CpeAcTBaMU U300pa3UTEILHOTO HCKYCCTBA;

5. uH(opMaIus 0 HECYIIECTBEHHBIX CBOMCTBAaX 00BEKTA.
3. Ilpu u3ydeHnu o0beKTa peabHOM JeHCTBUTENIEHOCTH MOKHO CO3/aTh:

1. OIHY €TMHCTBEHHYIO MOJIEIIb;

2. HECKOJIBKO Pa3JIMYHBIX BUAOB MOJENEHN, KaXaas U3 KOTOPBIX OTPAKaeT T€ WM HHBIE
CYIIIECTBEHHbIEC IPU3HAKU OOBEKTA;

3. OJIHY MOJIeJb, OTPAKAIOLIYI0 COBOKYITHOCTb ITPU3HAKOB O0BEKTA;

4. TOUHYIO KOMHIO 0OBEKTa BO BCEX MPOSIBICHUSAX €r0 CBOMCTB U MOBEJCHUS;

5. BOIIPOC HE UMEET CMBICIIA.
4. ITponecc MOCTPOEHU MOJIENN, KaK MPABUIIO0, MPEINOIAraeT:

1. orucanue BceX CBOMCTB MCCIEyeMOro OOBEKTa;

2. BblIEJEHHE Haubosiee CYHIECTBEHHBIX C TOYKM 3PEHMs peliaeMoi 3ajaud CBOWCTB
00BEKTa;

3. Bbl/IeTIeHHE CBOMCTB 00BbEKTa 0€30THOCUTEIBHO K LIESIM pelIaeMoi 3aauu;

4. onrcaHue BCeX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK U3y4aeMOro 0ObeKTa;

5. BBIZICNIEHHE HE 00Jiee TPEX CYIIECTBEHHBIX MPU3HAKOB 00BEKTA.
5. HarypHoe MozaenupoBaHue 3T0:

1. MozenupoBaHue, MPU KOTOPOM B MOJENHU Y3HAETCSl MOJIEIUPYEMbI OOBEKT, TO €CTh
HaTypHasi MOJIETb BCET/1a UMEET BU3YAIIbHYIO CX0XKECTh ¢ 00BEKTOM- OPUTHHAIIOM;
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2. co3aHue MaTeMaTHYeCKuX (hOpMyJ, ONMUCHIBAIOINX (POpPMY MIIK MOBEeIeHUE 00hEKTa-
OpUTHHAIA;

3. MoaenupoBaHue, MPU KOTOPOM B MOJIENIN y3HAETCS KAaKOW-TMOO OTAETbHBIN MpU3HAK
00BEKTa-OpUTHHAIA;

4. COBOKYIHOCTh JaHHBIX, COJEpXKAalIMX TEKCTOBYI0 HHpopManuio 00 o0beKTe-
OpUTHHAJIE;

5. co3panue TabIUIIbI, colepkamie nHpopMamuo 00 00bEKTe-OpUTHHAIIE.
6. NudopManinoHHO# MOJIEIBI0 00BEKTA HENB3S CUNTATH:

1. onrcanne 00BEKTA-OPUTHHAIIA C IOMOIIBI0 MATEMATHYECKUX (POPMYIT;

2. npyroil oOBEKT, HE OTPaKAIOUIMH CYIIECTBEHHBIX IPU3HAKOB U CBOICTB OOBEKTa-
OpUT'MHAJIa;

3. COBOKYIHOCTb JIaHHBIX B BUJIE TAOJUIIbI, COJAEPKALIMX HHPOPMALMIO O KaUECTBEHHBIX
¥ KOJIMYECTBEHHBIX XapaKTEPUCTUKAX 00BEKTa-OpUTHHANIA;

4. onucanue o0bEKTa-OpUTHHANA HA €CTECTBEHHOM W ()OPMATIBHOM SI3BIKE;

5. COBOKYMHOCTH 3alMICAHHBIX Ha SI3bIKE MATEMAaTHKH (OPMYII, OMMCHIBAIOIIUX TTOBE/IE-
HUe 00BbEKTa-OpUruHaia.
7. Marematndeckas MOJIeb 00BEKTa — 3TO:

1. co3gaHHas M3 Kakoro-imubo MaTepuallia MOJENb, TOYHO OTPaKalollas BHEIIHUE HpPU-
3HAKU 00BEKTa-OpPUTHHAIIA;

2. onucaHKe B BUJE CXEMbl BHYTPEHHEH CTPYKTYphl H3y4aeMOIo 00bEKTa;

3. COBOKYIHOCTb JaHHBIX, COJAEPXKALIUX MH(OPMAIMIO O KOJUYECTBEHHBIX XapaKTepH-
CTHKaX 00bEKTa U €ro NOBEJCHUS B BU/I€ TaOIMILIbI;

4. COBOKYITHOCTh 3allMCAaHHBIX HA S3bIKE MATEMATHKH (OPMYJ, OTPAXKAIOMHUX Te WU
UHbIE CBOMCTBA 00BEKTa-OpUTHHAA WK €T0 ITOBE/ICHUE;

5. mocnea0BaTeNbHOCTh AIEKTPUUECKUX CUTHAJIOB.
8. K unciy MaTeMaTuueckux Mozenei OTHOCUTCS:

1. MUJIMLIECKU TTPOTOKOT;

2. mpaBuia JOPOXKHOTO JIBUKEHUS;

3. hopMyIia HaXOX/IEHNUS KOPHEHN KBaJApaTHOTO YpaBHEHNUS;

4. KyIUHApHBIA peLenT;

5. MHCTPYKIUs 110 cOOpKe MeOemu.
9. K dncny 10KyMEHTOB, MPEACTaBIAIONMX cO00H MHPOPMALMOHHYIO MOJIENb YIIpaBIeHUs roc-
y1apCTBOM, MOKHO OTHECTH:

1. Koncturynuto P®;

2. reorpaduueckyto kapty Poccuu;

3. Poccuiickuil cioBapb MOJIUTUYECKUX TEPMHHOB;

4. cxemy Kpemus;

5. CIIMCOK JIENyTaTOB IOCY1apCTBEHHON JlyMBI.
10. K uapOpMaIIMIOHHBIM MOJIEIISIM, ONTUCHIBAIOIIMM OPTaHHU3AIIUI0 YIEOHOTO TIpoliecca B MIKOJIe,
MOKHO OTHECTH:

1. KTaccHBIN KypHa;

2. pacnMCaHNE YpOKOB;

3. CIUCOK YYalIuXcs MIKOJIBI;

4. mepeveHb IKOJIbHBIX Y4eOHHKOB;

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

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

2. onMcCaHKNe UEPAPXUUECKON CTPYKTYPBI CTPOEHHS MOJIETIMPYEMOro 00BEeKTa;

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

4. cucteMy MaTeMaTHYECKUX GOPMYI;

5. mOCNeA0BaTENbHOCTD IPEIOKEHUI Ha ECTECTBEHHOM SI3BIKE.
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12. Ormets JIOXKHOE mponomkenue kK BbicKkazbiBaHuio: “K mH(MOpMalmoHHOMY IMpolieccy mo-
rcka HHPOPMAIIMA MOYKHO OTHECTH...”
1. HemocpeacTBeHHOE HAOIIOICHUE;
2. 4TeHUE CIIPABOYHOM JIUTEPATYPHhI;
3. 3anpoc K HH(POPMAIIMOHHBIM CUCTEMaM;
4. moctpoeHue rpadUuecKoi Moaenu SBJICHMUS,
5. mpociynMBaHUe paauonepesay.
13. Ormers UICTUHHOE Bbicka3biBaHuE:
1. HemocpeacTBeHHOE HAOMIOIEHUE — 3TO XpaHEHHE HHPOPMALINY;
2. YTeHHE CIIPABOYHOMN JUTEPATYPhl — 3TO MOUCK UH(POPMALINK;
3. 3anpoc K nHHOPMAIIMOHHBIM CUCTEMAM — 3TO 3aIUTa HH(HOPMAIINH;
4. moctpoenue rpaduuecKoil Mo SBJICHHS — ATO Iiepeadya nHhopMaluu;
5. mpocaymMBaHue paaroIepeadn — 3T mporece 00padboTku HHPOPMALIUH.
14. Pucynku, KapThl, 4epTEKHU, AUATPAMMBI, CXEMbI, TpadUKH MIPEACTABISAIOT COOOIA:
1. TabnuuHble HHPOPMAITMOHHBIE MOJICIIH;
2. MaTeMaTH4eCKHe MOJIEIIH;
3. HaTypHbIC MOJICIIN;
4. rpadpuueckre nHGOPMAITMOHHBIE MOJIEIIH;
5. nepapxuueckrue HHPOPMAIMOHHbBIE MOJIEIIH.
15. Onucanue rno0anbHON KOMIBIOTEPHOH ceTu MIHTepHET B BUJIE CHCTEMBI B3aMOCBSI3aHHBIX
00BEKTOB CIIEAYeT pacCMaTpUBATh Kak:
1. HAaTYpHYIO MOJIETIB;
2. TabAMYHYIO MOJIEITB;
3. rpaduyecKyr0 MOJIENb;
4. MaTeMaTHYECKYIO MOJIETIb;
5. ceTeByI0 MOJIETb.
16. daiinoBas cucreMa NepPCOHAIILHOIO KOMIIBIOTEPA HauboJIee aIeKBaTHO MOXKET ObITh ONKCaHa
B BUJIE:
1. TaOIUYHON MOJIEIIH;
2. rpaduuecKoil MoJienu;
3. uepapxuuecKkou MOIeIu;
4. HaTypHOI MoJenu;
5. MareMaTH4eCKOW MOJEIIH.
17. B 6uonoruu kinaccuukaiys npeacTaBuTenei )k UBOTHOIO MUpa MpeJICTaBIseT COOO0M:
1. nepapxu4ecKyro MOJIENb;
2. TaOJIMYHYIO MOJIEIIb;
3. rpau4YeCcKyr0 MOJIEIIb;
4. MaTeMaTHUYECKYIO MOJIEb;
5. HAaTYpHYIO MOJIEIIb.
18. Pacniucanue nBHXeHHE MOE3/J0B MOKET pacCMaTpUBAThCs KakK MpH:
1. HatypHOU MOJENH;
2. TabaMYHON MOJIEeNH;
3. rpadudeckoit Mmoenu;
4. KOMIBIOTEPHON MOJIEIH;
5. MaTeMaTH4eCKOM MOJIEIIN.
19. I'eorpaduueckyro KapTy cleayeT paccMaTpuBaTh, CKOpee BCEro, Kak:
1. MmaTeMaTHUYECKYIO WHPOPMAIIMOHHYIO MOJIETH;
. BepOaJIbHYI0 HH(OPMAIIMOHHYIO MOJIEIb;
. TAOMMYHYI0 HHPOPMAITMOHHYIO MOJIETTb.
. TpaduuecKyo HH(POPMAIIMOHHYIO MOJIEIb;
. HATYPHYIO MOJICb.

DN =W



22

20. K uncny caMbIxX TIepBbIX rpaduueckux HHPOPMAITMOHHBIX MOJIETIEH ClieAyeT OTHECTH

1. HacKaJIbHBIE POCIIHCH;

2. KapThl TOBEPXHOCTU 3€MJIH;

3. KHUTH C WUTKOCTPALUSAMU;

4. cTpouTENbHbBIE YEPTEKHU U TUIAHBI,

5. UKOHBL.

21. Ykaxure JIOXKHOE yrBepxaenue:

1. “CTporux mpaBu OCTpOEHUS JT1000H Moieu chOpMyITUPOBATh HEBO3MOXKHO;

2. “Hukakast MOJ€JIb HE MOXET 3aMEHUTH CaMoO SIBJIEHUE, HO IIPU PELUIEHUMH KOHKPETHON
3a/1a4yd OHAa MOYKET OKa3aThCsl OUEHb 10JIE3HBIM UHCTPYMEHTOM";

3. “CoBepIIeHHO HEBA)XHO, KaKUe OOBEKTHI BHIOMPAIOTCSA B KAYECTBE MOJCIHUPYIOUINX -
[JIaBHOE, YTOOBI C UX MOMOIIbI0 MOXHO ObUIO Obl OTpa3uTh HauboJiee CYIIECTBEHHBIE YEPThI,
IPU3HAKU U3y4aeMoro o0bekTa’;

4. “Mopenb COIEPIKHUT CTOIBKO XK€ HHPOPMAIIMH, CKOJILKO U MOJCIUPYEMbIH OOBEKT ;

5. “Bce obpa3zoBaHue — 3TO U3YYCHUE TE€X WU MHBIX MOJENICH, a TaK)Ke IPUEMOB UX HC-
M0JIb30BaHUSA .

22. IlocTpoeHue MoJIeNH UCXOHBIX JaHHBIX; IOCTPOCHUE MOJENIN pe3yibTaTa, pa3paboTka ai-
roputMma, pazpaboTKa ¥ MporpamMMbl, OTJIaJIKa U UCHIOJHEHHE MMPOTrPaMMBbl, aHATU3 U UHTEpIpe-
Tanus pe3yabTaToB — 3TO:

1. pa3paboTka anropuTMa peueHus 3aaay;

2. CIIUCOK KOMaH]l UCIIOJTHUTEITIO;

3. aHanu3 CyUIECTBYIOUIUX 3a/ayY;

4. sTanbl peleHus 3a7auu ¢ MOMOILBIO KOMITBIOTEPA;

5. anropuTM MaTeMaTUYECKOM 3a1a4u.

23. B xayecTBe npuMepa MOJIEIH MOBEJCHUS MOXKHO Ha3BaTh:

1. clIMCOK y4aluxcsl HIKOJbL;

2. IJIaH KJIACCHBIX KOMHAT;

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

4. nnaH 3BaKyaluy IpU MOXKape;

5. 4YepTEKU WKOJIBHOTO 3/IaHUA.

24. KoMnblOTEpHOE UMUTALIMOHHOE MOJIEIMpOBaHue siepHoro B3pbiBa HE mo3Bosnser:

1. sKCTIEpUMEHTAILHO POBEPUTD BIHUSHUE BHICOKOW TeMIlepaTyphbl U 00IyYeHHs Ha TIPH-
pOAHBIE OOBEKTHI,

2. IpPOBECTU HATYPHOE HCCIIEN0BAHUE NPOLIECCOB, MPOTEKAIOIINX B IPUPOJIE B Mpoliecce
B3pbIBa U 110CJIE B3PbIBA;

3. yMEHBIIUTh CTOMMOCTb HCCIIEIOBAaHUM U 00ecTieunTh 6€30MacHOCTb JIHOIEH;

4. MoNy4uTh JOCTOBEPHBIE JaHHBIE O BIMSHUU B3pbIBa HA 3/I0POBBE JIIOJIEH;

5. MOJYYUTHh AOCTOBEPHYIO MH(OPMALIMIO O BIUSHUH SIEPHOTO B3pHIBA HAa PACTCHHS U
JKUBOTHBIX B 30HE OOJTydCHHUSI.

25. C noMonib10 KOMIBIOTEPHOTO UMUTATMOHHOTO MoaenupoBanust HEJIb34 uzyuars:
1. nemorpaduueckre mpoueccsl, NPOTEKAIOUINE B COL[UAIBHBIX CUCTEMAX;
. TEIUIOBBIE MTPOLIECCHI, TPOTEKAIOIINE B TEXHUYECKUX CUCTEMAX;
. UHQISAIMOHHBIE TPOLIECCH B TPOMBIIIJIEHHO-9KOHOMUYECKUX CHCTEMAX;
. IPOLIECCHI IICUXOJIOTMUYECKOT0 B3aUMOAECUCTBHSI YUEHUKOB B KJIACCE;
. TPAEKTOPUU JABUKEHUS IJIAHET U KOCMUYECKHX Kopabieil B 6€3BO3IyIIHOM IPOCTpaH-

DN B W

CTBE.
3AJJAHUA HA TIPAKTUYECKHUE 3AHATUA

HpaKmuquKoe 3a0anue I.HpoekmupoeaHue b}ud)pOGle CXeéM HAa OCHOBe J102U4eCKUx 6bl-
paofceHud C UCNONb308aHUEM OA306020 HCl60pCl INIEMEHMOB.
TumnoBsle 3aaHus MMPUBCACHBI HUKC:
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1. BeInosHuTe MUHUMH3ALIKIO JTOTHYECKON (PYyHKIIUU
f = XxI1x2+ x2x3 + X1x2x3+ X1x2Xx3

CrpoekTHpyiTe JIOTUYECKHUE CXEMbl, pealu3ylollie HUCXOJHYI0 M MUHUMH3UPOBAHHYIO
¢ynkuuio. JlokaxXuTe TOXAECTBEHHOCTh WX (DYHKIIMOHMPOBAHUS C MOMOIIBIO (YHKIIMOHATIHLHOM
cumysanuu. [IpoBeaure cpaBHUTENbHYIO OLIEHKY IIapaMETPOB MOJIYYEHHBIX CXEM IO YHUCIY HC-
MOJIb3YEMBIX JIOTHYECKUX JIEMEHTOB U MAKCUMAJIbHOM 3a/1ep>KKE TePEKITIOUCHHS.

2. BeinmoaHnuTe MUHUMH3AIUIO JIOTHYECKON (DYHKITMH

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

CrpoekTHpyiTe JIOTUYECKHUE CXEMbl, peau3yIoIlue UCXOJHYH0 ¥ MUHUMM3HPOBAHHYIO
¢byukuuio. JlokaxXuTe TOXAECTBEHHOCTh WX (DYHKIIMOHMPOBAHUS C MOMOIIBIO ()YHKIIMOHATIHLHOM
cumysanuu. [IpoBeaure cpaBHUTEIbHYIO OLEHKY apaMEeTPOB MOJYYEHHBIX CXEM IO YHMCIY MC-
[10JIb3YEMBIX JIOTHUECKUX 3JIEMEHTOB U MaKCUMaJIbHOU 3aJI€PKKE MEPEKITIOUEHNUS.

IIpakmuyeckoe 3a0anue 2. Ilpoekmupoganue C10M#CHbIX YUPDPOBLIX CXeM C UCNONb306a-
Huem 6a306020 HabOpa KOMNOHEHMO8.

TunoBsle 3a1aHUs TPUBEACHBI HUXKE:

1. Pa3zpaboTaTh cxeMy CpaBHEHUs JIBYX YEThIpEXpa3psIHbIX onepanaoB A=a3a2ala0 u
B=b3b2b1b0, dopmupyromyo ¢rar Z=1 npu paBeHcTBe omepaHmoB A=B, ¢umar Y=I1 mpu
A>=B. IIpoBeputb paboTy CXEMBbI, UCII0JIb3Yysl CUMYJISALIUIO.

2. Pa3paboTath cxemMy KOHTPOJISl YeTHOCTU 8-pa3psiiHbIX uncen. [IpoBeputs paboTy cxe-
MBI, UCIIOJIB3YS] CUMYJISILIUIO.

IIpakmuuyeckoe sanamue 3. [Ipoexkmupoganue KOMOUHAYUOHHBIX YUPPOBBIX CXEM.

TurnoBsie 3a1aHNs TPUBEICHBI HUKE:

1. Pa3paborath KOMOMHALIMOHHBINM cymmaTop 4-pa3psaHbix omnepannoB A=a3a2alal u
B=b3b2b1b0 ¢ mocnemoBarenbHbIM (HOPMUPOBAHHEM TEPEHOCOB. [IpoBepUTH PabOTy CXEMBI,
UCIOJb3YSl CUMYJIALIUIO.

2. Pazpabotarh KOMOMHAIIMOHHBIN cymMMaTop 4-pa3psaHbIX omnepanaoB A=a3a2alal u
B=b3b2b1b0 ¢ hopmupoBarrem yckopeHHoro neperoca. [IpoBeputs paboTy CXEMBbI, HCIIOIb3YS
CUMYJISILUIO.

Ilpakmuueckoe 3adanue 4. [Ipoexmuposanue nocie008amenbHOCMHBIX YUDPOBbIX CIMPYKMYP.

TurnoBsie 3a1aHUs TIPUBEICHBI HIKE:

1. Pa3paboTath cueTurk ¢ nepeMeHHbIM MoayneM cuera Ke= 10/11 u npeaBapuTeabHbIM
copocom B 0. Monyns cueta 3amaercst ynpasisitomuM curaaiom M: Ke=10 npu M=0, Kc=11
npu M=1. IIpoBeputb paboTy CXEMbI, UCIOIb3Ysl CUMYJISALIHUIO.

2. PazpaboTtath reHeparop nocienoBaTesbHOCTH yncen ot 0 10 9 B mpsiMOM KoJie U KoJie
«c n30BITKOM 3». Pesxum paboThl 3a/1aeTcsl YIpaBIsAIOMIUM cUrHainoM M: npsimoii ko ipu M=0,
KoJ «c u30bITKOM 3» mpu M=1. [IpoBepuTh paboTy cXeMbl, UCIIOIB3YS CUMYJISIUIO.

SAIINUTA JJABOPATOPHBIX PABOT

Jlabopamopnas paboma 1. Ilocmpoenue cxemvl u mooenuposanue pabomul mpueeepa u
peaucmpa.

1) [lepeuncnuth U oxapakTepru3oBaTh NpuHLUILI TocTpoeHust CAIIP.

2) Ilepeuncnuth U oxapakTepu3oBatb Buabl ooecrieuenus CAIIP.

3) Ilouemy B mpoektupoBanuu POC xenarenbHo ucnonszoBats CAIIP?

4) Kaxue Br1 3Haere CAIIP, kpaTkas xapakTepuCTHKa.

5) IlepeuncnuTh OCHOBHBIE 3a/l1a4l CHCTEMOTEXHUYECKOT0 dTarna npoekrupoBanus POC.
Jnst wero Ha nanHOM 3Tane ucnoib3yrorcs CAIIP?

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

7) IlepedncnuTh OCHOBHBIE 3a/1a4l KOHCTPYKTOPCKOTO 3Tana npoekrupoBanus POC. [lns
Yyero Ha JaHHOM JTare ucrnoinb3ytorcs CAIIP?
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Jlabopamopnas paboma 2. Ilocmpoenue cxemvl u MoOenupogarue pabomsl apughmemu-
KO-1102U4ecK020 YyCmpoucmea u oopmuposamers 0ONOJIHUMENbHO20 KOOd.

1) Ilepeuncnuth 3a1a41 CXEMOTEXHUUECKOTO MOJIEITMPOBAHUS.

2) 511 4ero UCIoNb3yeTcs U Kak pealln3yeTcsi MHOTOBApUAHTHBIN aHAIIN3.

3) Kak peaniuzyercst v 17151 4ero UCIOJIb3YETCsl aHAJIU3 YYBCTBUTEIILHOCTH.

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

5) Kak peanusyercs 1 i1 4Ero UCHOJIB3YETCs AaHAJIUM3 HA HAUX YU ciydai.

6) Kak peanusyercs u 15 4ero UCHOIB3YETCs CIIEKTPaIbHBIN aHAU3.

Jlabopamopnasa paboma 3. Ilocmpoenue cxemvl u moodenupoganue pabomvl dewugpa-
mopa KOMAaHo.

1) laTp onpeneneHre KOMIOHEHTHBIX U TOIOJIOTUYECKUX ypaBHEHUH. UeM OHM oTinya-
10TCs?

2) IIpuBecTu npuMepbl KOMIIOHEHTHBIX YPaBHEHUH.

3) Kak cTposTcst TOMoIOrH4ecKue ypaBHEHUS ?

4) Kak npoBoANTCS MOJIEIMPOBAHUE CTATUYECKOIO pesKrMa?

5) Onucanue U Ha3HAYEHHUE CTPYKTYPHOTO MOJACIUPOBAHHUS.

6) Onucanrie 1 Ha3HAYCHUE (PYHKIIMOHATHHOTO MOJICTUPOBAHMS.

7) Onucanuie ¥ Ha3HaYEHHE JTIOTUYECKOTO MOIETUPOBAHUSI.

Jlabopamopnas paboma 4. Ilocmpoenue cxemvl u MoOenupoganue pabomol apugmemu-
KO-1102U4ecK020 YCmMpouucmea 0Jis pacuupeHHo20 Habopa KOMAHo.

1) [lepeuncanTb OCHOBHBIE 33JJa4M TEXHOJOTMYecKoro arana npoexkruposanus POC. s
Yero Ha JaHHOM 3Tarne ucnonb3yrorcs CAIIP?

2) Kakue Bri 3naere CAIIP, kpaTkas xapakTepuCTHKa.

3) HazoBute ocHoBHBIe oruyeckue (OyneBbl) GyHKIUU U N300pa3nuTe 3JIEMEHThI UX pea-
mu3yromtue. [ kaxxaoi u3 GyHKINHU 3aIHUIIUTE TaOIHUIly HCTHHHOCTH.

4) Kakue J10ru4ecKkue 3JIEeMEHThl JOCTYMHBI B OMOIMOTEKE MPUMUTHUBOB IrpaduuecKoro
penaktopa MAX+PLUS I1?

5) Kakue mporieccsl MpoOTEKatoT B CUCTEME MPU KOMIIIALIUY TPOeKTa’?

6) OOBsiICHUTE PE3YNIBTATHI MOJICIUPOBAHUS PAOOTHI CXEMBI JTA0OPATOPHOM
paboTHI.

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

1) Yro Takoe sA3bIKk onucaHus anmnapaTypsl? HazoBuTe cyiiecTByrOmNE S3bIKHA OMUCAHUS
anmnaparypsl, B 4eM UX OTIN4HE?

2) HazoBute ocHoBHBIE eMeHTHI s13bika AHDL, maiiTe nx kpaTkyro XxapakTepuCTHUKY.

3) Kak onuceiBaroTcst morudeckue snemeHTsl B AHDL?

4) O0bsicHUTE TIOHATHE “TTapamMeTpudeckuit snemeHT . Kakue nmapamerpudeckue 3jIeMeH-
TbI foctynHsl B CAIIP MAX+PLUS 11?7

5) OObsicuuTe NMpUHLMIT PabOThl CYETUMKA MOCTPOEHHOIro Ha Tpurrepax. Kakue Tumbl
CYETYMKOB CYLIECTBYIOT?

6) O0BsicHUTEe Ha3HaueHKUE TyHKTOB MeHIo Edit Ports/Parameters.

Jlabopamopnas paboma 6. [locmpoenue cxemvl u mooenupogarue pabomsi npoyeccopa.

1) OOBsicHUTE IPUHITUTT PAOOTHI pa3pabOTaHHOTO YCTPOMCTRA.

2) Kak peanusyetcst mpoueccop ¢ 3aJaHHbIM Ha0OpoM KoMaH1?

3) Kak ocymiecTBisieTcss CHHXpOHHM3AIMs paboThI y3JI0B npolieccopa’?

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

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

6) Kak naznauuts BiBoAbI [IJIMC B MAX-+PLUS II? Beerna nmu Heo6xoaumo npuderathb
K Ha3HaueHuto BeIBoJ0B [IJIMC BpyuHyt0, 060CHYITE CBOIl OTBET.

PACYHETHO-TPA®UYECKHUE PABOTDBI Nel,Ne2
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PacuerHo-Tpaduueckue paboTsl OPHEHTUPOBAHBI Ha (POPMUPOBAHUE U Pa3BUTHE y 00Y-
YAIONIUXCSl YMCHUH M HaBBIKOB paboThl ¢ coBpeMeHHbIMU Tiporpammamu CAIIP u mpencrasie-
HUS pe3y/bTaTOB PACUE€TOB C yUYETOM U HUCIIOJIb30BAHUEM JEUCTBYIOIIMX HOPMATUBHBIX U METO-
JUYECKUX JOKYMEHTOB YHUBEPCUTETA.

Pabora nan PI'P mo3Bosier nmyyine MOHSATh U YCBOUTH B3aMMOCBSI3b TEOPUH M TPAKTUKU.
CryneHThl yyaTcsi IpUHUMATh 0OOCHOBaHHbBIE PEIICHUS ITyTEM CPAaBHEHUSI BO3MOXKHBIX BapUaH-
TOB, JIOTHYECKUX CYKIEHHUH, pPaCCMOTPEHUS OCHOBHBIX TEOPETUUYECKUX IOJIOXKEHUH; YMEHUIO
KpaTKO U TOYHO U3JIaraTh XOJ PELICHHUS.

B xone BeimonHenus PI'P cryneHTs! riny0ske U3y4aroT OCHOBHYIO U CIEHUAIBHYIO JUTE-
patypy mo CAIIP, y4arcst pabotath co cripaBoYHUKaMH. Bce 3TO 1MO3BOJII€T IPOBOIUTH OCHOB-
HbIE PACUEThl U aHAJU3 C MHXKCHEPHON MO3ULUHU. 3aKpeljieHHe TEOPETUUECKUX 3HAHUK U (op-
MHUPOBaHUE IMPAKTUYECKHX HABBIKOB HAXOXJICHHUS HECTAaHAAPTHBIX CIOCOOOB pelIeHHs 3ajad,
peLIeHUsT KOTOPBIX HE M3YYaJHCh, a TAKXKE NMPHOOpPETEHNE HABBIKOB O(POPMIICHHS Pe3yJIbTaToOB
CBOEH CaMOCTOSATEIIbHON PabOTHI.

PacuetHo-Tpaduueckue pabOTH HANPABJICHBI HA PELICHUE OJJHOW CKBO3HOW 33aJauu 1O
teme: «Pa3paboTka 3jieMeHTapHOT0 YeThIpexpa3psaaHoro mpoueccopa B cpeae MAX+PLUS 1l u
MOJIEJTUPOBAHUE €T0 PabOTHI».

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

Tema PI'PNe2 «Pa3paboTka cXeMbl 3JIEMEHTAPHOTO YETHIPEXPa3psIHOTO MPOIeccopa
U MOJIEIIUPOBAHUE €€ pabOThI».

PacuetrHo-rpaduueckas paboTa COCTOUT U3 MOSCHUTEIBHOMN 3aUCKH U rpaduyecKoil ya-
ctu. [loscHuTeNnbHAS 3aNMCKa JODKHA COAEpKaTh: BBEJCHUE, OCHOBHYIO YacCTh (3TaIlbl pEeLICHUS
3aJJaHUsl U PacueThl CO BCEMU MOSICHEHHSIMH), 3aKIIOYEHHUE U CIIUCOK MCIOJB30BAHHBIX MCTOY-
HUKOB. OCHOBHYIO YacCTh, COTJIACHO TPEOOBaHUAM TEXHUUYECKOTO 3ajJjaHusl, pa30MBalOT Ha pa3jie-
Jbl U IOAPA3/EIIbl, HA3BaHUE KOTOPBIX JOJKHO COOTBETCTBOBATh UX OCHOBHOMY COJIEPKAHUIO.

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

Oransl BHIIOJHEHUS pacdeTHO-Tpaguueckoi padbotsr Nel:

1) Moaudukanus CTpyKTypHOH CXeMBbI Ipolieccopa B COOTBETCTBUU C TEXHUYECKHM 3a-
JaHUeM (JOTIOJIHUTEIbHAsE KOMaH/a).

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

a) CUHTE3 MPUHLUUIIHNAIBLHON CXEMBI TPUITEPA;

0) CUHTE3 NPUHLIUIUAIBHON CXEMBI PETUCTPA;

B) CUHTE3 MPUHIMITHAIBHON cxeMbl AJIY Ha cTanmapTHBIA HAOOP KOMaH];

') CHHTE3 IPUHIUIHAIBHONU cxeMbl AJIY JuIst TOMOIHUTENEHON KOMaH/IbI,

1) CUHTE3 MIPUHLUIHAIBLHON cXeMbl (JOPMHUPOBATEIIS JONOJHUTEIBHOIO KOJIa;

€) CUHTE3 MPUHIMIHUAIBLHONU CXEMBbI IetIn(paTopa KOMaHI.

3) MoaenupoBanue cMHTe3UpoBaHHbIX cxeM B cucteme MAX+PLUS Il (Waveform Ed-
itor).

OTtarnsl BHIIOIHEHUS pacueTHO-Tpaduueckoit paboTer Ne2:

1) Pa3paboTtka pyHKIIMOHATIBLHONW CXEMBI MPOIIECCOPa B COOTBETCTBUH C TEXHUYECKUM 3a-
JTAaHUEM.

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

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

Hwxe npuBesieH mpuMep IporpaMMsl Ui MOJEIMPOBAaHUs pabOTHI Mpolieccopa.

YcraHoBHUTH Ha BxoJie peructpa S nanusie: 1100
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1. TXDS

2. LDA

YcranoBuTh Ha Bxoje peructpa S nanusie 1010

3. TXD S

4.LDB

5.I0R S

6. AND B

7.COM A

8.COMB

9.ADDA,B

10. NOP

B xone BbIMoIHEHHS pacueTHO-Tpapuueckux padoT TOJIKHBI ObITH OTOOpPaXKEHBI CIEY-
IOLLKE Pa3/JIeIbl:

1. KpaTkoe TeopeTnyeckoe ONUCaHUE AIrOpPUTMa BBINOJHEHHUS 33JaHUSl B CHCTEME
MAX+PLUS I1.

2. [loppoOHbIil cuHTe3 AemuppaTopa KOMaH[ C BBIBOJOM JIOTHUYECKUX (DYHKUIMN U HX
YIIPOLIEHUEM ¢ TOMOLIBIO KapT KapHo.

3. I'padmueckuii MaTepuan:

a) OMOIMOTEKa HEPAPXUIECKUX KOMIIOHEHTOB C Pe3yJIbTaTaMU MOJICIIMPOBAHUS UX pado-
ThI (OCIMIUIOTPaMMaMU BXOJHBIX U BBIXOJHBIX CUTHAJIOB B JUHAMHUKE);

0) IpUHIMIHAATBHAS dJIEKTPUYECKas CXeMa IPOoIeccopa;

B) BpEMEHHbBIE TUarpaMMbl paboThI MIPOLIECCOpPa B COOTBETCTBUH C IPOrpaMMOil (pe3yiib-
TaThl MOJICTTUPOBAHMS).

4. Beisogs! o PI'P.

5. Criucok ucnosbp3yeMon JTUTepaTyphl.

DNEeKTpUUECKHUE CXEMBI IOJKHBI OBITh BhIUE€pUeHbI B cooTBeTCcTBUU ¢ npaBuiamu ECKJI.
Cremyer CcTporo mpHUICpKUBATHCS YCTAHOBJICHHBIX OYKBEHHBIX 0003HAUYEHUH M HAaMMEHOBaHHUU
3JIEKTPUUYECKUX BEIUYHH.

Brimosinennsie PI'P qoimkHBI yIOBIETBOPATH HOPMATUBHBIM JIOKYMEHTAM YHHBEPCUTETA,
C KOTOPBIMHM MOYKHO O3HAKOMMTBHCS B OTZEJIE CTaHAAPTU3aLMU WIK Ha caiite yHuBepcurera. Ot-
CTYIUJICHUS OT yKa3aHHBIX TPeOOBAaHUI MOTYT CIYXUTh OCHOBAaHHEM JUIsl BO3BpaTa paboT Ha uc-
IIPABJICHUE.

Lean padot

Lenbto pacueTHO-rpauyYecKUX pabOT SABISETCS 3aKpeIIeHHEe TEOPETUYECKUX 3HAHUN U
(dbopMUpOBaHNE MPAKTUUECKUX HABBIKOB B IMPOEKTHUPOBAHUH 3JIEKTPOHHBIX CXEM C MCIOJIb30Ba-
Huem CAIIP u MonenupoBaHUM 3TUX CXEM C MCIIOJIB30BAHHMEM IIPOIPAMM CXEMOTEXHHYECKOIO
MOJIEJIMPOBAHUS, a TaKKe MPUOOPETEHHE HABBIKOB PalbOTHI ¢ MHGOPMAIMOHHO-CIPABOYHBIMU
MaTepuaIamH.

[Iporieccop moKEeH MOMIEPKUBATh CUCTEMY KOMaH]] B COOTBETCTBUU C TaOiHIECH 7
(cTanmapTHBIM HaOOp KOMaHJ), TAKXKe MPOLECCOp AOJDKEH BBINOIHATH OJHY JOMOJHUTEIbHYIO
KOMaHAy (pacupeHHbIi Habop koMman[). PaciimpenHbiii Habop KOMaH[ pUBEAEH B TalnuIe 8.
Bonee noapoOHO KOMaH bl pacliucaHbl B METOMUECKOM auTeparype [3] pa3nena 6.

Tabnuna 7 - Habop xomana mporeccopa

MAIIMHEEL VYrpapisionme CUrHaibl
Komanza KO C1|C2|C3|C4|Cs|Cs|Cr|Cs
NOP 00000 00| 0|0O|]O0O|O]|O0]|12
LDA 00100 000|121 |]0|0]01|O0
LDB 01000 0O(0j]0j0O0O|1]0]0/|0O0
TXD(A) 01101 1/0;(0|0]O0O|0O0]0O0|O
TXD(B) 01110 0O(1/]0(0]0|0]0]|O0
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TXD(S) 01111 0/0[]21]0[0]0]0]O
COM(A) 10001 1/]0]0/]0j0]J1]0]O0
COM(B) 10010 0/1]0]0]0]21]0]O0
COM(S) 10011 0(0[1[0[0]1]0]O0
AND(B) 10110 1/1]0]0]0]0]1]0
AND(S) 10111 110(1]0]0]0|1|0
IOR(B) 11010 111/]0/0(0|J0J0]O0
IOR(S) 11011 110]1]0]0]0]0]0
Tabnuna 8 - PacumpeHHbIi HA00p KOMaHJI ITpoleccopa
JlonosHUTEIbHbIE 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 DECA
DEC B DEC S STBA STBB STB S
3AJTAHUA JJIS TIPOMEXYTOUYHOM ATTECTALIUA
KoHTpo/bHbIE BONPOCHI K IK3aMEHY
1. OcHoBHbIe 3a1auu TpoeKTUpoBaHUsl. CIOCOOBI IPOEKTUPOBAHUS.
2. YpOBHM aBTOMAaTHU3UPOBAHHOI'O MPOEKTUpOBaHUs. Vlepapxus ypoBHEll IPOEKTUPOBAHMUSL.
3. Tunsl 00BEKTOB MPOESKTUPOBAHUS. THITBI MPOLIECCOB POSKTHPOBAHUSI.
4. TlonsTHe 0 MaTEMaTHYECKUX MOJIEIIAX, KIIacCU(UKALUA MAaTEMaTUYECKUX MOJEIICH.
5. HmutanmoHHOE MOJIENMPOBAHUE, TEXHOJIOTHYHOCTH TPOIIECCa MPOSKTUPOBAHHMS.
6. Ilpunuuns! noctpoenus CAIIP, knaccuduxanus nonb3osareneit CAIIP.
7. CAIIP kxak yenoBeKO-MalllMHHAs CUCTEMA, PEKUMBbI B3aUMOJICHCTBUS MIOJIB30BATENS U
CAIIP.
8. Kiaccuduxamus CAIIP, Buabt ooecnieuenust CAIIP.
9. MaremaTHnueckoe o0ecrieueHue, KIacCu(puKas OCHOBHBIX aJrOpPUTMOB.
10. JIunrBHCTHYECKOE OOecTIeueHNe, I3bIKU IPOTPAMMHUPOBAHHS U SI3BIKH MTPOSKTHPOBAHMS.
11. Undopmannonnoe obecrieueHue: o0IIMe CBeIeHHs, CIOCOObI OpPraHNU3aluU pa3MeIIeHUs
JTAHHBIX.
12. CriocoOsb1 cTpyKTyprpoBaHus AaHHbIX. CrcTeMbl ynpasieHus 6azamu qaHHbix (CYB/).
13. Ilporpammuoe obecnieuenre CAIIP.
14. Texnuueckoe, opraHu3alMoHHOE 1 MeTonueckoe obecrieuenne CAITP.
15. JIuckpeTHbIe pe3UCTUBHBIC CXEMBI 3aMEIEHUS HHYKTUBHOTO U eMKOCTHOTO 3JIEMEHTOB.
16. Mozenu nonynpoBOAHUKOBBIX TUOJIOB.
17. Mopaenu OUMoNsSpHBIX TPAH3UCTOPOB.
18. Monenu MOII-TpaH3ucTOpOB.
19. Mozenu macCUBHBIX KOMIIOHEHTOB JIEKTPOHHBIX IETICH.
20. Makpomo/ieNi aHaJ0rOBbIX MHTEIPAIbHBIX CXEM.
21. MonenupoBaHue MUPPOBBIX U aHATIOTO-ITU(PPOBBIX YCTPOHCTB.
22. OyHKIMOHAJbHBIE BO3MOXXHOCTH COBPEMEHHBIX MPOIPAaMM CXEMOTEXHHYECKOTO MoJe-
JMPOBAHUS.
23. Haznauenue cuctembl MAX+PLUS 11, ee xapakTepucTUKH.
24. CocraB cucreMbl MAX+PLUS Il (mepedens nporpamMm u ux QyHKITHI).
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