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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa BCTYNHUTENIBHOTO HCIBITAHUS COCTABJIEHA B COOTBETCTBUU C
JNEUCTBYIOIIMMH  TUIOBBIMM  YYEOHBIMU  MporpaMMaMu JUIsl  peaju3aluu
coJiep>kaHusi 00pa30BaTEIbHBIX MTPOTrPaMM YIiTyOJIe€HHOTO BBICILIETO0 00pa30BaHUsI.

B nporpammy BCTYNUTENHHOTO UCHBITAHUS BKIIOYEHBI TEMBI, OTPAXKAIOIINE
3HAHMST O TIPUMEHEHUU HWHTEJUICKTYaJlbHBIX TEXHOJOTMH B  YIpaBICHUU
TEXHUYECKUMU CUCTEMaMHU B O€30MaCHOCTU JOPOKHOTO JBHKECHHUSL.

[Iporpamma BCTYNUTEIBHOTO UCTIBITAHUSA JIJIs a0UTYPUEHTOB, TOCTYHAIOIINX
JUTSI OCBOGHUS COJIepKaHUsI 00pa30BaTeIbHBIX MPOTPaMM yriTyOJEHHOTO BBICIIICTO
oOpazoBanus 1o cneuuanbHocT 7-06-0713-04 «ABTOMaTH3anUA» pa3paboTaHa B
cootBeTcTBUM ¢ Konmekcom Pecnybnuku benapycs 06 oOpazoBanuu, [IpaBunamu
npuemMa Il JUIS TIONy4YeHHUsl YriayOJeHHOTO BBICIIETO OOpa3OBaHMS, HWHBIMU
HOPMATUBHO-IIPABOBBIMU U JIOKAJIbHBIMU TIPABOBBIMH AKTaAMHU.

[Iporpamma sIBISIETCSE OCHOBHOM MPOrpaMMOi BCTYMUTEIBHOTO MCIBITAHUS
JUJ1S1 BBIITYCKHUKOB MEPBOM CTYNEHU MO CHEHUATIBHOCTSIM:

1-37 02 04 «ABTomMaruka, TeJIeMEXaHUKa U CBSI3b Ha >KEJIE3HOJIOPOKHOM
TPAHCIIOPTEY.

OcHOBHas 1IeJIb BCTYNHUTENBHOTO HCTBITAHUS 3aKJIIOYAETCS B KOMIUJIEKCHOM
MPOBEPKE YPOBHSI TEOPETHUECKON TMOATOTOBKM aOUTYPUEHTOB YIIYOJIEHHOIO
BBICIIIETO 00Opa30BaHus B MPEIMETHOM 00JIacTH.

Jluua, uMeronue BbIcliee OOpa3oBaHWE TMEPBOM CTYNEHU [0 HUHBIM
CHEHIUAIBHOCTSIM, YYacTBYIOT B KOHKYpPCE C YYE€TOM pPe3yJbTaTOB CJayu
JIOTIOJIHUTENIBHBIX SK3aMEHOB IO Y4YE€OHBIM JUCIMIUIMHAM, MEpPeYeHb KOTOPBIX
omnpenenseTcs belopycckuM rocyaapCTBEHHBIM YHHUBEPCUTETOM TpaHCIOpPTa B
COOTBETCTBHM C PEKOMEHAAIUAMH Y4eOHO-METOIMYECKOTO OOBEAUHEHUS] B
o0JacCTM  aBTOMATH3AIlMM  TEXHOJIOTMUYECKMX TIPOIECCOB, TMPOU3BOJCTB H
yIpaBJICHHUS.



COIAEPKXAHHUE INPOI'PAMMDBbI
I''TABA 1

Pa3nen 1 IlporpamMHoO-MaTeMaTHYecKoe ofecriedeHne MUKPONPOLECCOPHBIX
CUCTEM

Moapasnen 1.1 Beegenue B Texnosoruro RAD
Tema 1 JBoJronusi cpeacTsB pa3padoTKH NPHJIOKEHUH

Texnonorus RAD. HWuaterpupoBanHas cpeaa paspadotku C-++Builder.
CocraB npoekra. @aiiinbl npoekTa, pecypcoB, Gopmbl, Moayieil. Mcnonas3oBaHue
KOMITOHEHTOB. CBOMCTBA, COOBITUSI U METOJIbI KOMIIOHEHTOB. Pe/lakTOpbI CBOMCTB.

Tema 2 OcnoBbl VCL
[Tonarue VCL. HUepapxus knaccoB VCL. M3meHenus B s3pike C++. CBoiicTBa
coObiTusi. Pacmupennsie tumbl gaHHbix Delphi. Kmacc AnsiString. Knaccer
dbopmarupoBanus nanubix TDataTime, TCurrensy u OpenArray.

Hoapasaea 1.2 Meroauka nNpoeKTHPOBAHUA NPUJIOKEHHH
Tema 3 Pa3paborka rpadpuueckoro unrepgeiica

CoBpemeHHbIE  TpeOOBaHMs,  MPEABSIBIAEMbIE K  TMOJH30BATEIBCKOMY
uHTepdeiicy npuioxeHus. [IpoektupoBanne oxoH. (OOpaboTka CcOOBITUI
KJIaBUATYphl U MbIIIHU. Pa3paboTka cripaBKM U KOHTEKCTHBIX MOACKA30K.

Tema 4 O0padoTKa MCKJIIOYeHU

Teopus, nexamass B OCHOBE HCKIIOUeHMHU. Kitaccel uckiroueHuid. ba3oBbii
CUHTaKcuc uckiItoueHuit. Bo3oyxnenune uckmouenuii. Co3ganue U Bo30Oyx ICHHUE
COOCTBEHHBIX HMCKIIOYEHUH. VICKIIOUEHUsI U IeCTPYKTOphl. 3ameHa oO0paboTumka
HCKJIFOUEHUH 110 YMOJYAHHUIO.

Tema 5 Cozpanue SDI- u MDI-npuiioxenuni

[Tpununer  pazpadotku SDI- u  MDI-npunoxenuid. KoMmmnoHeHTHI s
pazpabotku SDI- u MDI-npunoxenuit. OcobeHHoCcTH noBeAeHus aouepHux MDI-
okoH. Cnusgaue MeHo B MDI-nipunoxeHusx.

Tema 6 Texnonorun Drag&Drop u Drag&Doc

[leperackuBanue wuHbopmaruu 00 oO0BeKTax — TexHojorus Drag&Drop.
[leperackuBanre OOBEKTOB MEXIy KOMIIOHEHTaMHU OJHOTO MPHJIOKEHUS.
[leperackuBanre OOBEKTOB MEXIy KOMIIOHGHTAMHU pPAa3HBIX MPHIOKECHUH.
[lepeTackuBanue 1 BcTpauBaHue 00BEKTOB — TexHosorus Drag&Doc.



Tema 7 I'paduka u MyJabTHUMEIHA

O6wext Canvas. OcHoBHble Tpaduueckue meroiwl. Ilepo um kuctb. OOBEKT
TImage. Pa6ota ¢ 6utoBeiMu rpaduueckumu Gaitiamu. Padorta ¢ meradaiiiamu.
Hacrpoiika mpudroB. Pabota ¢ ¢paxtanamu. OCHOBBI TEXHUKHA aHUMAIIUU.
[TokagpoBast aHMMaInMs. AHUMAIUS CIpadTaMHu.

Tema 8 Buenpenue u cBsisbiBanue 00bekTOB OLE

Texnonorus COM. DLL. Buenpenue u cBsaspiBaHue o0bekToB OLE.
Texnonmorus COM. CgoiictBa u metogsl COM-cepBepa Word. Pa3zpabotka
IUHAMWYECKH MMOAKII0UYaeMbIXx onommorexk DLL

Hoapasznea 1.3 Oprannszanus B3anMo/aeiicTBus npuiaoxennii C++
Builder ¢ npoueccamu n morokamu Windows

Tema 9 Ilopo:kneHue 1049ePHUX MPOLECCOB U MOTOKOB
Oyukiuu exec. Oynkuuu spawn. Oynkius WinExec. @ynkius CreateProcess.
Kommnonent TThread. ®ynkuus CreateThread.

Tema 10 Ynpas/ieHre BHEIIHUMH NPOLECCAMH U MIOTOKAMHM

[Tomyuenue AeCKpUNTOPOB M UACHTHU(PUKATOPOB. YIpaBICHUE OKHAMH BHEIIIHUX
nporieccoB. CHHXpOHHM3AIUS TMPOIECCOB M TOTOKOB. DYHKIUU O0XHIAHUS.
MpgroTeKChl, ceMaopbl U TaUMEpbI OKUIAHUS.

CooOmenus Windows. Ilocbuika n 00paboTka cOOOLIEHUH B MPUIIOKEHUSIX
C++Builder. Onpenenenue noiab30BaTeabCKUX coo0eHni. JIoByIKH COOOIIEHMI
Windows.

OMyJsLUMs HaXaTUH KJIABULI KIABHATYPbI. DOMYJISIIUS COOOIEHUIN MBIIIH.

Ioapasnen 1.4 PazpadoTka npu/ioskeHui 151 padoThl € JTOKAJIbHBIMH
0a3aMu JaHHBIX

Tema 11 OcHOBBI IPOEKTHPOBaHUA 0a3 JaHHBIX

DBOJIIOLMST METOJOB OpPraHU3aluyd U 00paOOTKH AaHHBIX B MH(POPMALIMOHHBIX
cucremax. [lonstue 6a3pl manubiXx 1 CYBJl. Moaenu manubix. ba3oBbie mOHATHS
pesMOHHBIX 0a3 JaHHbBIX. [IpoekTHpoBaHUE pENAUMOHHBIX 0a3 JaHHBIX C
MCMOJIb30BaHWEM HOPMAaJIA3aLINH.

Tema 12 IIpunoxeHus A5 padoThl € JOKAJIbLHBIMHA 023aMHU JTAHHBIX

Opranuzarus gqoctymna Kk 6azam ganabix B C++Builder. Co3nanue 6a3 qaHHBIX C
nomompto Database Desktop. Cozmanue u pemakTupoBaHHE TCEBIOHUMOB 0a3
naHHbeIX. JlocTynm K maHHBIM ¢ TioMmolnipio kKommoHeHTa TTable. Kommonent
DataSource. KoMnmoHeHTHI BU3yaau3aluy U YIPABICHUS TaHHBIMU.

OcHoBHBIE cBoMcTBA U MeToabl kKomMmoHeHTa TTable. CBolicTBa IOJIEH.
Co3anue BEIYUCISIEMBIX TOJIEH.



Metonpt HaBuranmu B Tabmmie. [loms mpocmotpa (lookup fields). Ilowmck
3anucen. OuupTpanys 1aHHbBIX.

IMoapasnen 1.5 Ilpuioxkenus A5 padoThl ¢ 0a3aMU JAHHBIX B CETH
Tema 13 OcHoBblI si3bika SQL

bazoBbie moHsaTHS sA3blka SQL. Tunbl maHHbIX. OCOOEHHOCTH OpraHU3alUH
tabmuy, SQL. M3pneuenne wuHpopmanuu u3 Tadbauy. PopmaT NpeasioKeHUs
SELECT. 3ampocet SELECT ¢ w#CHojiib30BaHUEM €AUHCTBEHHOW TaOUIIBI.
3anpockl ¢ UCTIOTH30BAHUEM HECKOJIBKUX TAOJIHII.

Arperatabie ¢pyHKIUH. Vcnionb3oBaHue arperaTHbIX (QYHKIHHA ¢ MIPEATI0KEHUEM
GROUP BY. npemnoxenne HAVING. Broxennsie nopzamnpocsl. IIpocteie u
KOppeIrpoBaHHbIE MOA3apockl. CiocoObl BKIIOYEHUS BIOKEHHBIX MO3aIIPOCOB.

[Mpennoxenuss momudukanmn ganHbix SQL. BceraBka 3ammceil. Y paneHue
3anuced. OOHOBIEHHE 3amuceld. lcmosnbp3oBaHHE BIIOKEHHBIX IIOJ3allpOCOB B
IpeI0KEHUS MOAU(PUKALIUU JTAHHBIX.

Tema 14 Ilpuiio:xkenus Ajisi padoThl ¢ 0a3aMH JAHHBIX B CETH
KommnoneHnT Query. OcHoOBHbIE CcBOWMcTBa M MeToabl Query. JluHamuueckue
3anpockl U napametpbl Query. Kommonent UpdateSQL. Kommonent Database.
Komnonent Session.
Hoapasaesa 1.6 IlpoekTupoBanue 0a3 nanHbIX InterBase

Tema 15 Co3ganue 0a3bI JaHHBIX

[Tporpamma IBConsole. Tunbl ganubeix. Co3nanue tabnui. [lepBuyHbie KIiTtoUH
u reHepaTopbl. uaekcel. Orpannyuenus 6a3bl TaHHBIX.

Tema 16 O0nexThI 02361 1aHHBIX InterBase

Pabota ¢ npencraBnenusiMu. Xpanumelie nporeaypbl. OopaboTka UCKIIOUESHUN
u ommbok SQL. Tpurrepsr.

Tema 17 Pazpadorka npuioxeHuil kiueHt/cepsep B InterBase

Hoctyn k InterBase uyepe3 kommoneHThl InterBase eXpress. Ymnpasnenue
Tpan3akuusMu B InterBase. be30macHOCTh U CAHKIIMOHUPOBAHUE JTOCTYTIA.

Coznanue otyetoB. Ucnonb3oBanue QuickReport Wizard. Wcnonb3oBaHue
mrabiaoHoB oTtuetoB. Co3manue mpoctoro otuera. Co3zgaHue OTYETOB «master-
detaily. OToOpaxkeHne rpaduIeCcKUX ¥ MEMO-TToJIei B otuerax. [IpeaBapurenbHbIit
POCMOTP OT4YeTOB. Mcroap30Banne e10BOM rpaduKy B OTUETAX.

Paznen 2 TexHuvyeckue cpeicTBa MUKPOIPOIECCOPHBIX CHCTEM



Moapasnen 2.1 MukponpoueccopHbie CUCTEMBI B
ABTOMATH3MPOBAHHOM YIIPAaBJICHUM B ABTOMATHKE, TeJleMeXaHUKe U CBSI3H HA
TPaHCIOpTe

Tema 1 UcTopusi MUKPONIPOLIECCOPHBIX CHCTEM B aBTOMATH3HPOBAHHOM
yIpaBJeHHH B AaBTOMATHKE, TeJleMEeXaHNKe H CBSI3H HA TPAHCIIOpPTe

Ponp ®M MeCcTO TEXHHYECKHX CpCACTB MHUKPOIIPOLCCCOPHBIX CHUCTCM B
ABTOMATHU3HUPOBAHHOM VYIIPABJICHUN B d4BTOMATHUKC, TCICMCXAdHUKC MW CBA3HM HaA
TPaHCIIOPTC. HCTOpI/IH N OCHOBHBIC HAITPABJICHUA PA3BUTHUA TCXHHUYCCKUX CPCIACTB
MUKPOIIPOLHECCCOPHBIX CHUCTCM.

Tema 2 ApXUTEKTypa EPCOHATBHOI0 KOMIIbIOTEPa

CtpykTypHas  cxemMa  [EpPCOHAJbHOIO  KOMIIbIOTE€pA.  APXUTEKTYpHBIE
OCOOCHHOCTH KOMIIBIOTEPOB Ha 0a3e MpoleccopoB ¢ apxurTekrypoil [A-32.
Onucanue Habopa perucTpoB MuUKpompoleccopa. OpraHuzanus ONepaTUBHOM
naMmsTd  KomnberoTepa. @opmaTbl W TUINBl  JTaHHBIX, [OJJIEPKUBAECMbBIC
MHUKpornporeccopoM. @opMatr MalIMHHBIX KoMaH. CucTema mpepbhIBaHUN
KOMIIBIOTEPA.

Tema 3 CTpyKTypa M ’KM3HEHHBbIN LHHMKJ IPOrpaMMBbI Ha acceMOJiepe

Crpykrypa accemOnepHoil mporpammbl. CuHTakcuc accemosiepa. CraHaapTHbIE
JTUPEKTUBBI CEerMEHTAaLNH. VYopolieHHbie JUPEKTUBBI CErMEHTALINH.
[IpencraBnenre NPOCTHIX THUIOB JaHHBIX. KU3HEHHBIM LUK MpPOrpaMMbl Ha
accemOnepe. Pa3paboTka mporpamMmbl Ha accemMOyiepe C MCIOJIb30BaHUEM IaKeTa
TASM. Ha3naueHne © CTPYKTypa BBIXOJHBIX (DailyioB, (HopMHpPYyEMBIX
TpaHCHAATOPOM. TpaHCHALUS U KOMIIOHOBKA acceMOJiepHOl mporpammsbl. OTiiaaka

acceM-0OsiepHOM TIporpammbl. Mcrmonb3oBaHWe MEHEMKepa MPOEKTa — YTUIIUTHI
MAKE.

Tema 4 Cucrema KOMaHJ MUKPONPOLECCOPOB ¢ apxuTeKTypoii 1A-32

CrpykTypa MamMHHOM KoMaHIbl. CrocoObl 3aJaHusi OMNEPAHIOB KOMAHJIBI.
DyHKIMOHAJIbHAS KJIACCU(PUKAIUS MAIIMHHBIX KOMaH]I.

Komanael oo6MeHna nannbiMu. [lepechiika nanHbiXx. BBoa-BeIBOA B mopT. Pabora ¢
aapecamu u ykazarensimu. [IpeoOpazoBanue qanHbeix. Pabora co crekom.
Apudmernueckue KoMaHIbl. ApupMeTHUUECKHWE Omepaluud Haj  LeJbIMU
JBOMYHBIMU 4YHUCIIaMU. BcrnomorarenbHble KOMaHAbI Uil LEJIOYHUCICHHBIX
oneparuii. ApudMeTHIECKUE ONepaluy Ha/l IBOMYHO-AECATUYHBIMUA YHCIIAMH.
Jlornueckne naHHbple W KomaHAbl. Komauael cnBura. Ilpumepsr pabGoThl ¢
OWTOBBIMU CTPOKAMH.

Komannel mnepenmaun ynpasiieHusi. be3ycnoBHble mnepexonbl. IIponenypsi.
VYcnoBuble niepexoanl. Opranuzanus 1ukiIoB. Llenoyeunsie komauabl. Ilepechlika
nenoyek. CpaBHenue 1enodek. CKaHUpPOBAHHME IIEMOYEK. 3arpy3ka 3JIeMEHTa
LENOYKU B akKyMyJsiTop. [lepeHoc aneMeHnTa n3 akKkyMyJisaTopa B LENO4YKy. BBog
AJIEMEHTA LIETIOYKHU U3 TTIOPTa BBOAA-BbIBOAA. BBIBO 3JIeMEHTA LIEIOYKH B TTOPT



BBOJIa-BbIBO/IA. CIIOKHBIE CTPYKTYpbl JaHHbIX. MaccuBbl. TUIIOBBIE Onepanuu C
maccuBamu. CTpykTypsl. Mertonbl paboTel co cTpykrypamu. OObeAMHEHUS.
3anucu. Onucanue 3anucu. Pabora ¢ 3ammcsmu. Makpocpencrsa —si3bIka
accemOnepa. MakpokoMaHabpl. MakpoAUPEKTUBBI.  JIUPEKTUBBI  YCIOBHOM
KoMOwisinuu.  KOHCTaHTHBIE ~ BBIPAXKEHUS B YCJIOBHBIX  JIUPEKTUBAX.
JIOTOJIHUTENBHOE YIIPABICHUE TPAHCIISIIIUEH.

Tema 5 Ilepudepuiinbie yCTpoiicTBAa U X NPOrPaMMHUPOBaAHHE

Oco0eHHOCTH TMPOTrpaMMHUPOBaHUS MEPUPEPUIHBIX YCTPOUCTB MEPCOHATBHOTO
komnbioTepa. [IporpammupoBanue  (ailioBoii U JUCKOBOM  IMOJCHCTEM.
Bzaumopeiictsue ¢ BIOS u oneparnmonnoit cucremoit. [lonyduenune nnpopmaium
u3 CMOS. IlporpammupoBanue  mocienoBaTenbHOro — uHTepdeiica  8250.
Ocobennoctu  pabotsl COM-noptoB. IlporpamMmmupoBaHue BHIE0aTANTEPOB.
[IpssMOM TOCTYN K BUECOIIAMSTH.

Tema 6 PaboTa B 3alIIUIIIEHHOM PesKUMeE

CucremHble perucTpbl Mukponpoueccopa. CTpPYKTypbl JAaHHBIX 3aIULIEHHOTO
pexuma. [lpumep mnporpaMMmbl 3alMIIEHHOTO pexuMma. l[loaroroBka TaGmHIl
riobanbHbIX feckpuntopoB GDT. 3anper o6paboTku amnmapaTHbBIX MPEpbIBAHUU.
[lepexntoueHre MUKpoOIpoIeccopa B 3allUIIEHHbIH pexum. Pabora B
3alMIIEHHOM pexume. [lepekiiroueHne MUKpOIpoleccopa B PEaIbHbI PEKUM.
Pazpemienue npepeiBanuii. CrangaptHoe st MS DOS 3aBepuieHue paboThi
POTrPaMMBI.

O6paboTka mpepbiBaHUM B 3anuiieHHoM pexume. [llno3 noBymku. I[lnro3
npepbiBanud. Lmo3 3agaun. Mannnanuzauuss IDT . O6paboTunky npepbIBaHUN.
[IporpammupoBaHre KOHTpoOJUIEpa MpEepbIBAaHUI JUisi pabdOThl B 3allMILEHHOM
pexume. 3arpyska peructpa IDTR.

Tema 7 ApxuTreKkTypa ¥ NIpOorpaMMHpPOBaHNeE CONMPOLIECCOpPa

Apxutektypa compoueccopa. Peructper compoiieccopa. dopmaThl  JaHHBIX.
BemectBennnsie uncina. CrnenuanbHble YUCICHHbIE 3HadYeHHs. CuctemMa KOMaHI
comporieccopa. Komanmael mepenaun maHHbIX. KomaHabl 3arpy3Ku KOHCTAHT.
KomaHel cpaBHeHUST JaHHBIX. ApudMeTndeckne KomaHapl. KoMaHIbI TpaHCIICH-
neHTHeIX (yHknmiA. KomaHnmbl ympaBiaeHus comporieccopoM. MckmoueHus
compolieccopa u ux oopaboTka.

Tema 8§ MMX-TexXHO0JIOTHMsI MUKPOIIPOLIECCOPOB ¢ apxuTeKkTypou 1A-32

MMX-pacmmipenue  apXUTEKTyphl — MHKporporieccopa Pentium.  Mogenb
nenounciaeHHoro MM X-pacmmpennsi. OcodenHoctr koman MM X -pacimpenus.
Cucrema komanj. Otnaaka nporpamm ¢ MMX-texHosoruei. JlonojJHUTENbHbBIE
nenounciaeHabie MMX-komannsl Pentium-III. XMM-pacmmpenne apXuTeKTypbl
MuKpormpoiieccopa Pentium. Moaens XMM-pacmupenus. CucteMa KOMaHI.

IMoapasnen 2.2 IIpoexkTupoBanue unudpoBoi annapatrypsl ¢
HCIO0Jb30BaHueM si3bika VHDL



Tema 9 VHDL 1 TexH0JIOTMA CHCTEM Ha KPUCTaJLJIe

[Ipeumymiecta VHDL Haj CXeMHBIM NMPOEKTUPOBAHUEM. X0 MTPOCKTUPOBAHUSA C
ucnons3oBanueM VHDL. HWcnons3oBanue VHDL B coBpemennbix CAIIP.
TexHonorus pa3pabOTKH CUCTEM Ha KpHcTaljie. BeruncauTenbHbie 3arOTOBKHU.

Tema 10 3aka3Hble U MOJIy3aKa3HbIE JJOTHYECKHE HHTEIPAJIbHBIE CXeMbI

FPGA wu CPLD. OO030p mnpoaykuunu kKommanuii-pousBoaurenein ITJIAC.
Knaccudukanus coBpemennbix mukpocxem gupmbl Xilinx. Cepust Virtex. Cepust
Spartan. Cepust XC9500. Cepus CoolRunner. Koudurypaunonnsie [13Y Xilinx.
Cepust PlatformFlash. Cepus XC1700. Cepus XCI18V00. CoBMecTHMOCTH C
[JINC FPGA.7

Tema 11 A3bik onucanus uudposoi annaparypst VHDL

TpeboBanuss k mnpoektupoBanuto I[IJIMC u CBUC. duszmyeckue mnapameTpbl
MUKpOCXeM U  KpuTepur dS(G(OEKTUBHOCTH  BBIYUCIUTEIBHBIX  YCTPOMCTB.
[IprHIUIIBI IBYXTAKTHOW M OAHOTAKTHOM CHUHXPOHM3alMU. BpeMeHHON aHanu3
mpoekToB MuKpocxeMm. Cnydau yxynmieHus cuHxpoHusanuu. bubmuoreka [EEE
JUIsL TIPOEKTHPOBAaHUSA BBIYUCIUTENbHBIX ycTpoiicTB. Ilaker std logic 1164.
[Taketsr  std logic arith, std logic signed, std logic unsigned. IlakeTs
numeric_bit u numeric_std. [Ipyrue nakerst oubnuoreku IEEE. Mcnons3oBanue
oubnuorexkn IEEE npu cuHTE3€ BBIYMCIUTENBHBIX YCTpOWCTB. IIpoexkTupoBanue
KOMOMHAIIMOHHBIX cxeM. OToOpakeHHuEe MOJEIM B KOMOMHAIMOHHYIO CXEMY.
Henpennamepennsie 3amenku. Onepatopsl Uisi TPOrPaMMUAPOBAHUS JIOTUYECKHUX
cxeMm. [IporpammupoBanue apudmernueckux (QpyHKIUNA U (QYHKIUN CpaBHEHUS.
Pacnipenenenne pecypcos. IIporpaMmmupoBaHue JIOTHKH C TPEMS COCTOSHUSIMU.
bespaznumunoe cocrosiuue B std logic. IlpoexkTupoBanue cxem ¢ MaMsThIO.
[IpoekTHpOBaHUE ACUHXPOHHBIX TPUITEPOB. MPOECKTUPOBAHUE CHUHXPOHHBIX
tpurrepoB. IIpoektupoBanue O3Y. VYnpapisdiomue aBTOMAThl. YIIpaBJICHUE
MPOEKTUPOBAHUEM.

Hoapasaen 2.3 CoBpeMeHHbIe IPOrPaMMHUpPYyeEMbIe JJOTHYEeCKUe
uHTerpajgbubie cxemsbl (IIJIUC)

Tema 12 CemeiicTBo IIJIUC Virtex

Apxurtektypa Virtex. Marpuua Virtex. bioku BBoga-BeiBoga. Kondurypupyemsiii
jgoruyeckuit 650k. [Tporpammupyemas TpaccupoBoyHas matpuua. Pacripenenenue
curHasioB cuuxponusanuu. [lepudepuiinoe cxanupoBanue. KoudburypupoBanue
KpUCTajUla B YCTPOWCTBE. PexuMbl KOH(DUTypUpPOBaHUSA. IOCIEIOBATEILHOCTh
kKoH(purypammu. dopmar NOTOKAa KOHPUTYPAIMOHHBIX JaHHBIX. (OOpaTHOE
CUMTHIBaHME. XapaKTEPUCTHKH, Kopmyca, o0o3Hauenue [IJIMC FPGA cemeiicTBa
Virtex.

Tema 13 CemeiictBo IIJIMC Spartan



0630p apxurextypHbix ocooenHocteit [IJIMC FPGA cemeiicTBa Spartan-3.

biokn BBOAa-BeIBO#A. PeructpoBbie 3neMeHThl. [lepenada nqaHHBIX ¢ yABOECHHOMU
ckopocThto. Pull-Up u Pull-Down pesuctopsl. llens ynepxkaHusi mOCIEIHETO
COCTOSIHUSA. 3allliTa OT MOBPEXKACHUS JIEKTPOCTATHUECKUM pa3psaaoM. KoHTpoib
CKOPOCTH TEPEKIIOYEHUs] M MOIIHOCTU BbIXOAHOTO curHana. [lepudepuitnoe
ckanupoBanue. Texnonorusi Selectl/O — mojaep»ka cTaHIapTOB BBOA-BBIBOJIA.
[MudpoBoe ympaBnenue wumnegancom — DCI.  banku  BBOJa-BBIBOJA.
Kondurypupyembie noruueckue Onoku. biounas mamsate (Block RAM).
Pacnonoxenne Ha kpucrtamie. BHyTpeHHsisi cTpykrypa. OnuncaHue CHUTHAJIOB.
CooTHOLIEHUE pa3psAHOCTEN IIMH JaHHBIX U agpeca. PyHKIMOHUpOBaHUE. biiokn
ymHoxuteneid. [udpoBoit Onok ympaBnenus cuHxpoHusanuedn — DCM.
['mobanbHass  ceTb  TakTOBBIX  JIMHUWA.  JIOKaJbHbIE  JIMHUM  CBSI3W.
Kondurypuposanue I[IJIMC. Crangaptaeiii uHTepdeiic KOHUTYPHUPOBAHUSI.
Wutepdeiic xondurypupoBanus, coBMmectumsbiii ¢ 3,3 B curnamamu. Pexumbl
KoHUTypHupoBaHus. BpemeHHbIe mapamMeTpsl U mapaMeTphl cemeiicTBa Spartan-3
0 MOCTOSTHHOMY TOKY. O003HaueHHEe MUKPOCXEM.

Tema 14 IIJIUC ¢ apxurextypoit CPLD ¢pupmsi Xilinx

Ocob6ennoctu apxutekrypsl CPLD.  OtnuuutenbHbie ocobeHHoctu [IJINC
cemeiictB XC9500 u CoolRunner. Apxurektypa. DyHKIHOHAIBHBIA OJIOK U
MAaKpOSIYEHKH. Pacnpenenurenn TEPMOB. biokun BBOJAa-BbIBOJA.
bricTponeiicTByromas nepexntodaromas marpuna. [Iporpammuposanne [IJIMC ¢
apxutrexktypo CPLD. 3ammra mnpoekra OoT KonmupoBaHus. Mogaenb 3amepiKek
pacnpoctpanenusi curHayioB. [loBeaenne mukpocxem CPLD mnpu BKIIOYECHUWU.
Onextpuyeckue napametpsl. [lorpedienue Toka.

Tema 15 IIpoexkTupoBaHmne 3j1eMeHTOB HU(POBBIX YCTPOMCTB Ha 0a3e
IJINC

Ucnonb3oBanue CAIIP WebPACK ISE nnst mpoekTupoBaHusi YCTPOMCTB Ha 6asze
[UIMC ¢upmsr Xilinx. Drtanbl npoeKTHpOBaHUSA. TecTHpOBaHWE YCTPOWCTB C
MCIIOJIb30BaHMEM TECTOBBIX MOayieH. [IpoekTupoBanre yCTpoMCTBa MO 3aJaHHOU
nepeJaToyHo xapakTtepuctuke. OcCOOEHHOCTH pealu3allud MaTeMaTHYeCKHX
¢bynkuuid B udpoBoi anmnapatype. [IpoektupoBanue ycTpoilcTB, paboTaronux B
peanbHOM MaciuTade BpeMenu. PopMupoBaHue TaKTOBOU ceTku. [IpoekTupoBanue
CUHXPOHHBIX IIU(poBbIX ycTpoiicTB Ha 6aze [IJIMC. [IpoextupoBanue npaiiBepoB
nocjea0BaTeIbHOTO KaHana cBsizu. OcobOeHHocTu peanmmszanuu Ha Oaze [IJIMC
NPUEMHBIX U IEPENAOMIMX YCTPOUCTB. [IpoekTnpoBanne yCTpOMCTB ¢ NMaMATHIO.
Hcnonb3oBanue cnenuanu3upoBaHHbix pecypcoB I[UJIMC nmna  peanusanuu
3alIOMHUHAIOIIUX YCTPOUCTB.

Pa3znes 3 MukponpoueccopHbie HH(POPMAIHOHHO-YIIPABJISIIONINE
CHCTEMbI Ha TPaHCIOPTE

Hoapasaen 3.1 Crpykrypa MUYC

Tema 1. UndopmMannoHHO-ynIpaB/IsIIONIAs CHCTEMA



[TousTHEe MHPOPMAITMOHHO-YIIPABIISIFOIIEH CHCTEMBL. JTaIbl U MEPCIEKTUBBI
BHeapenuss MUYC na Tpancnopre. Knaccupukaums MUYC. OcobGennoctu
MUYC, npeaHazHaueHHBIX ISl YIIPABICHUS TEXHOJOTMYECKUMH IPOLIECCAMHU Ha
TpPaHCIIOPTE.

Ioapasnen 3.2 Meroabl o0ecneyeHus1 GyHKIIMOHAJIBbHON 0e30MacHOCTH
B MUKPO3JIEKTPOHHBIX CHCTEMAaX YNPaBJIeHUsI HA TPAHCIIOPTe

Tema 2 O0ecnneuenne Hage;KHOCTH B 0Oe3onmacHocTH MUY C

OCHOBHbIE TIOHATUS HAACKHOCTH U (PYHKIHMOHAIBHON Oe30MmacHOCTH
MUYC. TIlonarus oTkKa3za, 3alUTHOTO © omacHoro cocrosaus MUYC.
Knaccudukanus BugoB oTka3oB. KonndecTBeHHbIE M KauyeCTBEHHBIE MOKAa3aTENU
HAJCKHOCTU U QyHKIIMOHATIbHOU 6e3omacHocT MUY C.

Konnenmuu u crparerun obecneuenusi 6esomacnoctu MUY C. Crpaterus
0e3otkasHocTu. CrpaTteruss oTKazoycrodumBocTu. Krnaccudukanuss BHIOB
pe3epBUpOBaHus U IuarHoctupoBaHus. Ctparerusi 0€30MaCHOrO MOBEIACHUS MPH
otkazax. Crparerus Oe3zommOouHocTH. CTparerus MOMEXOyCTONYMBOCTH.
OcHoBHBIE c110c00bI TOCTpoeHUs 6e3omacHbix MUY C.

Tema 3 be3onacHbIe JIOTHYECKHE 3JI€MEHThI

[ToHATUS CUMMETPUYHOIO M HECHUMMETPUYHOTO OTKa30B, O€30MacHOro
aneMmeHTa. be3omacHele u  KBa3zuOe3omacHble 3neMeHThl. Kinaccudukanus
0e30MacHbIX JIOTHYECKHX JJIEMEHTOB. JleKoJephl CHUTHAJIOB  JIOTHYECKUX
nepeMeHHbIX. CXxeMbl IeKOIMpOoBaHus 01HO(a3HbIX U NMapada3zHbIX CUTHAIOB.

NMiynbCcHBIE CXEMbI 0O€30MacCHBIX JIOTMYECKHUX 3JIEMEHTOB C BHEIIHUM
TakTHpoBaHueM. KosiekTopHo-0a30Basi JOruka. ABTOIE€HEPATOPHBIE JIOTUYECKUE
anemenTsl. Jlormueckass cucrema Logisafe. KsasuOe3omacHbie Jormdeckue
AJIEMEHTHI. PE3UCTUBHO-TPAH3UCTOPHAS JIOTHKA.

CamorpoBepsiembie  jiorudeckue dneMeHThl. [lapadasznwiii  T-tpurrep.
[TocTpoenue TpurrepoB Apyrux TUIMOB Ha Oa3e T-Tpurrepa.

Tema 4 Ilepenaua orBercTrBeHHoi nHpopmanun B MUY C

[lonsitue  orBerctBeHHOM — mHpopmammu. TpeboBanus T'OCT  k
JIOCTOBEPHOCTH TepeAadyd OTBETCTBEHHbIX KoMani. CrnocoObl mepenadu
OTBETCTBEHHOM uH(pOpMaInH. Knaccudukanus METOJIOB nepeaaqn
OTBETCTBEHHBIX KOMaHI. MeToapl o0ecreueHusl TOCTOBEPHOCTH Tepenadu
OTBETCTBEHHBIX KOMaH]I.

PaBHOBeECHBIE KOJBI. CamonpoBepsieMbli KOHTPOJIb KOJOB.
Camonposepsiemble TecTepbl. [locTpoeHne TecTepoB Ui PaBHOBECHBIX KOJIOB.
Hanexnass  pemmdpanus xomoB. CamomnpoBepsieMble  CXEMBI  KOHTPOJIS
nemudpaToposB.

Opranmzarust  uaTepdeiicoe B MUYC. Tlomstue  unHTEpdeiica.
Knaccudukanus wunrepdericoB. [lpuniumnel  opranuzanuu  UHTEPHEHCOB.
Unrtepdericubie  dyaknun. Dyaknus — ceneknuu.  OCHOBHBIE — CIOCOOBI
[EHTPAJIN30BaHHON U IELIEHTPATU30BAHHON CEIECKITUH.



Oynkuusa cuaxponuzanuu. OyHkuus koopauHanuu. OyHKIUKM oOMEHa U
npeoOpazoBanus nHpopmaimu. OdecrieueHne COBMECTUMOCTH UHTEP(EHCOB.

Tema 5 IIporpaMMHbIe MeTOABI O0ecTiedeHUs 0€30MACHOCTH

[Tpobiema HanmexHoctn u Oe3omacHoctu I10. HanexxHocTs M KayecTBO
nporpaMMHBIX cpeacTB. llokazaTenn kadyecTBa M HAJEKHOCTH IPOrPaMMHBIX
cpenctB. [lectabunusupytromue ¢akropbl. Monenb (QakTopoB, ONPEAECISIIOIINX
HaJIe)KHOCTh MPOTPaMMHBIX cpelacTB. OHmMOKM IporpaMMUpoBaHusd. Mopaenu
YKU3HEHHOT'O LIUKJIa POTPAMMHBIX CPEZCTB.

OcHOBHBIC TPUHIMIBI  OOECIeUeHuss OE30MacCHOCTH  MPOTrPAMMHOTO
oOecnieueHusa. Meroasl — oOecmedeHuss  HAACKHOCTH  (HYHKIMOHMPOBAHHUS
porpaMMHBIX cpencts. [Ipeaynpexaenue ommook.

OOHapykeHHEe HCKaKEHUS BBIYMCIUTENBHOTO mporecca. OOHapyXeHHe
nporpaMMHbIX omrOok. OOHapyKeHHe OTKa30B U COOEB ammapaTHBIX CPENCTB.
CamornpoBsepsieMble TpOorpamMMsl. /J[MarHoCTUYECKUii MOHUTOPHHT.

N-BepcuoHHoe mnporpammupoBanue. Ilonstue pauBepcuteTa. CrocoObI
JNOCTH)KEHHsI uBepcuTeTa. [IpuMepsl TMBEPCUTETHBIX MPOTPAMMHBIX peann3auui
(GyHKIUI anreOpbl JJIOTMKU U KOHEYHBIX aBTOMATOB.

Metonel  oOHapyXeHHsT OIMOOK B MPOTPAMMHOM OOECIEUEHUH C
UCIIOJIb30BaHMEM BHeIHUX cpenacts. Tectuposanue [10. KoHTposb 1 ucnbiTanus
[10. lokazarenscTBO npasmiibHOCTU [10. MeTonbl o0ecrieyeHus: yCTOMYMBOCTH K
omurOKkaM. 3alMIIeHHOE TPOrpaMMHUPOBAHHE.

Tema 6 CTpykrypHbIe MeTOABI 00ecnieueHus 0ezonacaoctu MUY C

TpeOoBaHus K CTPYKTYpHBIM MeTo/1aM oOecrieueHus: 0e3onacaoctu MUY C.
Knaccudukanusa mMerongoB odecrieueHHsi 0€30MaCHOCTH Ha YPOBHE apXUTEKTYPBHI.
AmnmnaparHas ¥ nporpammHasi U30bITOYHOCTb. OCHOBHBIE CTPYKTYpbl O€30MMaCHbIX
MNVC.

[TpuHIMIBI TOCTpOEHUsT OE30MacCHBIX CXEM BHYTPEHHEro KOHTPOJIS.
@ukcarop ommbOok. CTpaTeruu TOBEACHUS YCTPOWCTBA KOHTPOJS TIPH
BO3HMKHOBEHUHU OTKa3a W OJOKUPOBKE (UKCHpYIOIIETo 3jeMeHTa. llpumepsl
peanu3anuu GUKCUPYIOIIUX 3JIEMEHTOB.

Peanuzaumss Oe3onmacHbIX cxeMm cpaBHeHus. Ilpumepsl peanuzanuu
napajyiebHbIX W TOCJIENOBAaTEIbHBIX  YCTPOMCTB  CpaBHEHHS IIMH B
MHOTOKAHAJIBHBIX CTPYKTypax. WMaeHTudukanmuss M OTKIIOYEHHWE HEUCIPABHOIO
KaHaJja.

Tema 7 Opranuszanusi 0e301aCHOr0 BBOJAA M BbIBOAA MH(pOPMALUM B
MUYC

Buner wndopmarnumu, noctrynatomeir B MUYC. Opranmsainus BBojza
udposoit nHbopmanmu. Opranuzanus BBoJa HH(YOpMAIUK B aHAJIOTOBOU (popme.
BBon nHbopmanmu B BUE peneHbIX curHanoB. [IpoGnemsr O6e30macHOro BBOJA
oTBeTCTBeHHOW wHpopmanmu. [lapadaszneiii BBox uHopmaruu. Cxemsbl
YCTPOMCTB 0€30MaCHOTO BBOJIa OTBETCTBEHHON HH(POPMAIIHH.

OOGecrieueHne 0€30MACHOTO  YNPABJICHUS OTBETCTBEHHBIM  OOBEKTOM.
TpeOoBaHHsS K CIENHMAIM3UPOBAHHBIM YCTPONWCTBAM COIPSDKEHUS C OOBEKTOM



(YCO). Knaccudukamusi sieMeHTOB comnpsbkeHus. beckontaktasie YCO.
Opranu3aiusi KOHTPOJIs UCIIPABHOCTH B OeckoHTakTHRIX Y CO.

VYcerpoiictBa BKIOUeHHs UcnoHUTENBHBIX pene (YBUP). YBUP c
TpaHc(opMaTOpHON M KOHJIEHCATOPHON TallbBaHMYECKOW pa3Bszkoil. YBUP Ha
OCHOBE BBIIIPSMUTENS C YMHOKEHUEM HarpsikeHus. Maxopurapaoe YBUP.

Ioapasnen 3.3 Mukponpoueccopubie HHPOPMALMOHHO-YIIPABJISIIONIHAE
CHCTEeMBbI Ha KeJIe3HO0P0KHOM TPAHCIOPTE

Tema 8 MukponpoueccopHble HEHTPAJM3ALNH CTPEJIOK U CUTHAJIOB

Oranbl pa3BUTUS CUCTEM MUKPONPOLECCOPHOM LEHTPAIU3ALMNHN CTPEIOK H
curHaioB (MIILL). TpeboBanus Ge3zomacHocTH. OOIIKME TPUHLHUIBI MOCTPOCHUS
cucrem MIIL. Xapakrepuctuku u ctpykrypa MIIL] Ebilok-950 mpowusBomcTsa
ADTranz.

Xapakrtepuctukun u crpykrypa MIl SIMIS W mpousBoactBa Siemens.
Xapakrepuctukun u ctpykrypa MLl ESTW L90C npoussoacta Alcatel SEL.
Xapakrepuctuku u crpykrypa MI[ Alister mpousBoactBa Vossloh System-
Technik. O6mue npuHIUIIBEI 0OecnieueHus: 6€30MacHOCTU (PYHKIIMOHUPOBAHUS.

Xapakrepuctuku U cTpykTypbl MIIL], paspabatsiBaembix B Poccum.
Xapakrepuctuku U cTpykrypbl MIIL[, skcmyatupyromuxcss Ha benopycckoi
)kene3non nopore. Cucrema ESA-11 npousBoactea OAO AX/] Ilpara u MIIL]
«imyTh», paszpaboranHas B benl'YTe u KTL| ben. x.n. OOmmue HOpUHIUIIBI
oOecrieueHus: 6€30MaCHOCTH (PYHKIIMOHUPOBAHHUS.

Tema 9 MukponpoueccopHbie IUcCHeTYePpCKUe HEHTPAIN3aLUU

DKCIUTyaTallMOHHO-TeXHUYecKre TpeboBaHusa k cucteMam JII[. OcHOBHBIE
MPUHIUIIBI TTOCTPOCHUA. XAPAKTEPUCTUKH U CTPYKTYPhl MHUKPOMPOILIECCOPHBIX
HeHTpaiu3alui, paszpaboranHbix B Poccun. XapakTepucTUKu W CTPYKTypa
MUKpOIpoliecCOpHOU neHTpanu3anuu «Hemany, pazpadborannoit KTL ben. x.x.

Tema 10 MuxkponpoueccopHbie CHCTEMBI HHTEPBAJIBLHOIO
peryJiMpoBaHus ABHKEHHS 110€310B

MukporpoleccopHble CUCTEMBbI aBTOOJOKUPOBKH. OCHOBHBIE HPUHLIHUIIBI
NOCTpOeHUs1 U obecnieyeHus: Oe30macHOCTH. VIHTErpupOBaHHBIE CHUCTEMBI
VOpPABJICHHUS  JBWKEHWEM  TI0€370B  HA  y4yacTKax  JKEJE3HbIX  JOpOr.
MukponponeccopHble CUCTEMBI cyeTa oceid. OCHOBHBIE MPUHIUIIBI TOCTPOEHUS U
oOecrieyeHusi 0€30MacHOCTH. MUKpPONPOLIECCOPHBIE CHUCTEMbl  MEPEE3THON
CUTHAJIA3ALIIH.

Tema 11 MukponpoueccopHbie CHCTEMbl ABTOBEICHUSA M0E3/10B

Knaccuduxkanus, ocaoBabie TpedoBanus k CABII. Hasnauenue, ctpykrypa
u ¢yuakauonupoBanue CABII. Cuctembl aBTOBEICHHS TOE370B MaruCTpPaIbHBIX
JIOpOT U METPOTOIUTEHOB. HazHauenue, CTpykTypa u PyHKITMOHUPOBAHUE.

Hoapasaen 34 HUcnbiTanus U ceprupurkaums CUCTEM
JKeJIe3HOAOPOKHOI ABTOMATHKH HAa 0€30I1aCHOCTh



Tema 12 Cepruduxanusi cUCTeM :KeJI€3HOJOPOKHONH ABTOMATHKHU HA
0e30macHOCTh

Cucrema ceptudukanuu PecnyOonuku benapych. Ilopsanok mnpoBenenus
ceptudurkanun CXKAT. OcHOBHbIE TIOHATHSI M HOPMATUBHBIC JOKYMEHTBHI.
Metononorust nokaszarenbctBa Oe3omacHoctd CXKAT. Meronuueckre OCHOBBI
MPOBEICHUsS] DKCHepTU3bl Ha Oe3omacHocTh. Bwibop u  oOume mnpaBuia
HOPMHPOBAHUS MMOKa3aTese 0€30MacHOCTH.

Tema 13 HcnbIiTaHusi CHUCTEM JKeJIE3HOAOPOKHOM ABTOMATHKHM HAa
0e30macHOCTh

Buner ucnsitanniit CXKAT Ha QyHKIMOHANIBHYIO Oe30macHOCTh. VcnbiTanus
TEXHOJIOTHYECKUX AJTOPUTMOB Ha O€30MacHOCTb. VIMUTAIMOHHBIE HCIIBITAHUS
anmapaTHbIX CpEICTB, OTBETCTBEHHBIX 3a 0Oe3omacHOCThb. MMHTAaIMOHHBIE
UCIIBITAaHUSI MHUKPONPOLECCOPHBIX KOMIUIEKCOB Ha 0Oe30macHOCTh. McnbITaHus
CHEUAIN3UPOBAHHOTO  MNpOrpaMMHOro  obecneuenus.  KoHTponupyemsbie
NOKa3aTeIH U METO/IbI IPOBEICHUS UCTIBITAHUI.

Jlaboparopubie wucnbiTanuss CXKAT. MHcenbitanus Ha 0€30MaCHOCTD
¢yHKIMOHMpOBaHUA. VcnblTaHusT Ha YCTOWYMBOCTH M 0€30MACHOCTh IPH
BO3JICHCTBUM  3JIEKTPOMAarHUTHBIX NOMeX. VchblTaHus Ha  JOCTOBEPHOCTh
nepefadyn  KOMaHA.  OKCIUIyaTallMOHHbIE — UcHbITaHus.  KoHTpoaupyemble
IIOKAa3aTeJId U METO/Ibl IPOBEICHUS UCTIBITAHUM.

PEKOMEHIAYEMAS JIMTEPATYPA
I'nmaBa 1

Pa3nen 1 MukponpoueccopHbie MH(POPMANMOHHO-YIIPABJISIIONIHE
CHCTEMbI HA TPAHCIIOPTE

OcHoBHaA

1. KOpos, B. . Assembler: yueonuk nis BY3os / B.U. FOpos — CII6.:
[Turep, 2002. — 624 c.

2. HOpos, B. . Assembler: mpaktuxkym /B.U. FOpos — CII6.: TTutep, 2002.
—400 c.

3. ®penkenb, b. C.OcHoBbI cuctemHoro nporpammupoBanus / b. C.
®penkenb. — ['omens: YO «benl YT», 2005. — 39 c.

4. Cysopogna, E. A. TIpoektupoBanue nudponsix cuctem Ha VHDL / E. A.
Cysopoga, 0. E. llleiinun. — CI16.: bXB-IlerepOypr, 2003. — 576 c.

5. Cepruenko, A. M. VHDL ni npoeKTUpOBaHus BBIYACIUTEIBHBIX
ycrpoictB / A.M. Cepruenxko. — K.: UIT «Kopueituyk», OO0 «TUI IC», 2003. —
208 c.

6. Kyzenun, M. O. CoBpemennsie cemeiicta [IJIMC ¢pupmbr Xilinx:
cupaBounoe nocooue / M. O. Kyzenun, /1. A. Kasimes, B. 0. 3otoB. — M.:
['opsuas nunus-Tenexom, 2004. — 440 c.

7. ®penkens, b. C. I[IpoextupoBanue mudpossix ycrpoiicte B CAIIP
Xilinx



8. WebPACK ISE/ b. C. ®penxkens, M. C. Ky3pmuu. — I'omens: YO
«benl'YT»,2006. — 53 c.

Paznen 2 MukponpoueccopHble MH(POPMANMOHHO-YIIPABJISIIONIHE
CHCTEeMbI Ha TPAHCIIOPTE

OcHoBHAA

1. boukoB K.A., Xapnan C.H. Meroasl obOecneueHuss O€30MacHOCTH B
MUKPOTMPOIIECCOPHBIX CUCTEMAX KEJIE3HOIOPOKHONM aBTOMATUKH U TEJIEMEXaHUKHU:

Vue6. nmocodue. — 'omenn: benl VT, 2002. — 84 c.
2. Xapman C.H. Amnanu3 0e30MacHBIX  MHKPODJIEKTPOHHBIX — CXEM:

JlaGopatopHbIit IIPAKTUKYM o JUCUHUTIIUHE “MHUKpOTIPOLIECCOPHBIE
UH(GOPMAIIMOHHO-YIIPABJISIIONINE CUCTeMbl Ha TpaHcmopte”. — ['omens: benl VT,
2003.— 48 c.

3. Xapmnan C.H., O.A. llImbirosckasi. AHanu3 6€30MacHbIX CXeM KOHTPOJIS U
CpaBHEHUSI B  MHOTOKAHAJIBHBIX  MHUKPOMPOIECCOPHBIX  MH(MOPMAIIMOHHO-
yhOpaBisironux cuctemax. — Jlaboparopusiii npaktukym — ['omens: YO benl VT,
2006. —43 c.

4. Mertoapl TOCTPOCHHS  OE30MACHBIX  MHUKPODJIEKTPOHHBIX  CHUCTEM
)ene3HoopoxkHoi aBroMatnku / B.B. Canoxxnmkos, Bi. B. CanoxuukoB, X.A.
Xpucros, JI.B. I'aB3os; [lox pex. Bi. B. Canoxxaukosa. — M.: Tpauncnopr, 1995. —
272 c.

5. Cepruduxanus u JI0Ka3aTeIbCTBO 0e30MmacHOCTH CUCTEM
*Kene3HonopoxkHoi apromatuku / B.B. Canoxxnukos, Bi. B. Canoxunukos, B. U.
Tananaes u np.; llox pen. Ba. B. CanoxxnukoBa. — M.: Tpancnopr, 1997. — 288 c.

6. Mukponpoueccopet B 3 kH. Kn.2: "CpencrBa conpspKeHHs.
KonTponupyromue 1 MHPOPMaMOHHO-YIIPABISIOMIME CUCTEMBL." Y4eOHUK aJis
BY30B. - M. Bricias mikona, 1987. (95 sk3).

7. Xapnan C. H., Kouypos [I. C. HangexHbsle nporpaMMHbBIE peaM3aliu
YIOPABJISIIOIIUX aJTOPUTMOB: YUeOHO-METOMYECKOE TMOCOOME MO TMOJATOTOBKE K
nabopaTtopHbiM paboram mo aucuumuiiHaMm  “‘TIporpamMmHO-mMaTemMaTHdecKoe
o0OecrieyeHUe  MUKPONPOIIECCOPHBIX  cucTeM” U “MukpomnporeccopHbie
nH(OPMAITMOHHO-YIPABIISIIOIINE CUCTEMbI Ha TpaHcmopte” / benopyc. roc. yH-T
tpaHcI. — ['omens: benl YT, 1999. — 48c.

Paznen 3 IlporpaMmMHo-MaTeMaTH4ecKoe odecreueHme
MHUKPONPOLECCOPHBIX CUCTEM

OcHoBHasA

1. IIporpammupoBanue B C++ Builder 6 / A. SI. Apxanrensckuii — M.: 3A0
«H31-B0 BUHOM», 2003. — 1152 c.

2. CnpaBounoe nocooue mo C++ Builder 6. Kaura 1. f3pik C++/ A. 5.
Apxanrensckuii — M.: 3A0 «M131-80 BUHOM», 2002. — 532 c.
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OcHOBHbIE KPUTECPUH OLICHKHU BCTYNMUTEC/ILHOI0 UCTIBITAHUSA

CHCTEMaTU3UPOBaHHbIe, TIYyOOKHWE M TOJNHBIE 3HAHUA IO BCEM paslelaM HpOrpaMMbl
BCTYIHUTEIEHOTO UCTIBITAHUS

TOYHOE HCIIONB30BAHUE HAYYHOW TEPMUHOJIOTMH, TPaMOTHOE, JIOTMYECKH MNpPaBUIIBHOE
13110’)KEHUE OTBETA HA BOIPOCHI;

BHICOKHIT YPOBEHD KYyJIbTYPHI HCIIOTHEHUS 3aaHMIA;

HaT4He Ty OJMKAIi, TATeHTOB ¥ N300peTEeHMH.

10
(necsiTh)
0aJi10B

CUCTCMATU3NPOBAHHLIC, FJ'IY6OKI/IC MU TIOJIHBIC 3HaHUsA I1I0 BCEM pa3acijiaM IMpOorpaMMbIl
BCTYIIUTCIIBHOT'O UCIIBITAHUA,

TOYHOC MCIIOJIb30BAHHC Hay‘IHOfI TEPMHUHOJIOTHHU, TPaMOTHOEC, JIOTMYCCKU IIPaBHIBHOC
M3JIOKCHUC OTBETA HAa BOIIPOCHI;

BHICOKHUI YPOBCHb KYJBTYPhI UCITOJTHCHU 3aIlaHI/II>'I.

9
(neBATH)
6aJI0B

CHCTEMATU3UPOBaHHbIC, TIYOOKHE W TIONHBIC 3HAHWS IO BCEM pasjielaM MpOrpaMMbI
BCTYITUTEIILHOTO HCITBITAHNUS;

MCITOJIb30BaHUE HAYYHOW TEPMUHOJIOTHH, TPAMOTHOE, JIOTUMECKH NPaBUIBHOE HM3JI0KECHUE
0TBETA Ha BOIIPOCHI, YMEHUE J1e71aTh 000CHOBAaHHBIE BHIBOIBI M 0000IIEHUS;

[IPaBUJIBLHOE U3JI0KCHHE OTBETA HAa BOIIPOCHL;

BHLICOKHI YPOBEHB KYJIBTYPhI HCITOJIHEHUS 3a/IaHUH.

8
(BoceMBb)
0a/1J10B

[OJTHBIE 3HAHMSA IO BCEM pasleNaM IpOrpaMMbl  BCTYNMTEIBHOIO  HCIIBITAHUS;
[ICTIOJIB30BaHNE HAyYHOU TEPMUHOJIOTHH,

rpaMOTHOE, TPABUIILHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI,

CBOOOJHOE BIAJCHUE THUIOBBIMH PEIICHUSIMA B paMKaxX MPOTpaMMbl BCTYIHUTEIHLHOTO
ICTIBITAHMS,

[TOCTaTOYHBIN YPOBEHB KYJIbTYphl HCIIOTHEHHS 33 JaHUI.

(cemb)
0aJIJIOB

TOCTaTOYHO IIOJIHBIE M CHCTEMAaTU3UPOBaHHbIE 3HAHUS B 00BEME MPOrPaMMBbI
BCTYIIUTEIBHOIO UCIIBITAHMSI,

[ICIIOJIb30BAaHUE  HEOOXOIMMOM  HAy4YHOH  TEPMHHOJOTHH, TIPaMOTHOE, JIOTMYECKU
PaBIIIBHOE M3JIOKEHNE OTBETAa Ha BOIPOCHI, YMEHHE JIeJIaTh 0000MEeHNs 1 0O0CHOBaHHBIE
BEIBOJIBL;

CIIOCOOHOCTH CaMOCTOSITEIBHO MPHUMEHATh THUIIOBBIE pELIEHHs B paMKax MpOrpaMMbl
BCTYITUTEIBHOTO HCIIBITaHNUS;

HEBBICOKUI YPOBEHB KYJIbTYPbI UCIIOJIHEHHS 3aJaHNM.

6
(ecTh)
0aJIsI0B

TocTaTOYHBIC 3HaHUS B 00BbEME MPOTPaMMBl BCTYNMUTEIBHOTO MCIBITAHUS, MCIOIb30BaHHE
HayqYHOH TEPMUHOJOTHUHM, TPAMOTHOE, JIOTHYECKH IPAaBUIBHOE W3JIO0XKEHHE OTBETA Ha
BOIIPOCHI, YMEHUE JEIIaTh BBIBOJIBI;

[YCBOCHHE OCHOBHOM JIMTEPATYPHI, PEKOMEHJOBAHHOW INPOrpaMMON BCTYIUTEIBHOIO
VICTIBITAHMS,

HEBBICOKUI YPOBEHD KYJIBTYPbI UCIIOJHEHUS 3a1aHUMN.

5
(nATH)
0aJL10B

HemocTaro4Ho monHEI 00beM 3HAHUH B paMKaX MPOTrpamMMbl BCTYITUTEEHOTO HCITBITAHUS;

[yMEHHE peliaTh CTaHIapTHbIE (TUIOBEIE) 3a]]a91 C ONIHOKAMU;

4(yeTbIpe) [yMEHHE OpPHUEHTHPOBATHCI B OCHOBHBIX TEOPUAX, KOHIEMIUAX W HAMpPaBIECHUSIX
0ajL1a 0011eTPO()ECCHOHATBHBIX U CIICIUANBHBIX YICOHBIX TUCIUILIUH ¢ OIIHOKAMH U JaBaTh UM

HEKOMIIETEHTHYIO OLICHKY;

HU3KUH YPOBEHB KYJIbTYPbl HCIIOJIHEHHUS 3aJaHUMN.

HEe10CTaTOYHO 00BbEM 3HAHWN B paMKax IMPOrpaMMbl BCTYITUTEIBHOTO HCIBITAHUS;
3 (Tpm) 6an1a [HEeKOMIIETEHTHOCTD B PEIICHUH CTAHAAPTHBIX (TUIIOBBIX) 33134,
HU3KUI YPOBEHB KYJIBTYPhl UCIIOJHEHHUS 3aIaHUN.

(bparMeHTapHbIC 3HAHUS B PAMKax MPOrPaMMbl BCTYITUTEIBHOTO UCTIBITAHUS;

HEYMEHHUE MCIIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO IIPOTPaMMbl, HAJIMYKME B OTBETE TPYObBIX,
ITOrHYECKUX OIIHOOK;

HU3KWI YPOBEHb KYJIBTYPHI HCIIOJIHEHUS 3a/I1aHUH.

2 (nBa) 0asa

OTCYTCTBHE 3HAHWH M (KOMIETEHIIMH) B paMKax MPOrpaMMbl BCTYHMHTEIHHOTO MUCTIBITAHHUS,

1 (ogun) 6amu
0TKa3 OT OTBETA.




