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1 HICXO/JHBIE JAHHBIE U KOHEUHBIN PE3YJIBTAT U3YUYEHUS JUC-
HUITJINHBI

1.1 Ieapb u3yyeHusi AMCHUATIIAHBI

OCHOBHOM 11€JIbIO M3YUYCHHMS JUCITUTIIMHBI SBJISICTCS 00YYUTh CTYJEHTOB paboTe C
COBPEMEHHBIMHM CHUCTEMaMM aBTOMaTU3upoBaHHOTO npoekTrupoBanus CAIIP Ha ypoBHe,
KOTOPBIM TMO3BOJISIET KBAIM(HUIIUPOBAHHO MPUMEHATh, HACTPauBaTh U aJIMUHUCTPHUPO-
BaTh CAIIP.

1.2 3agauu IMCHUILIHHBI

OCHOBHBIMHM 33JJa4aMU U3YYECHUS JUCUUILIAHBI SBISIIOTCS:

1. Hayuntbcsa ucnonn3oBath CAIIP kak mmardopmy (cpemy) mns peaivsanuu
MIPOEKTUPYEMBIX CUCTEM.

2. YMeThb oOcBauMBaTh HOMEHKJIATYpy OHOIMOTEUHBIX (0a30BBIX) HJIEMEHTOB
CAIIP.

3. U3yuuts otnenvHbie pyHKIMU U noacuctemsl CAIIP.

4. NzyunTts nopsanok Bzaumoeiicteusi CAIIP ¢ nonp3oBarensiMu 1 OBM.

1.3 Mecto aucuumjiunbl B crpykrype OIl BO

JlMciumiriHa «CUCTEMbl aBTOMATU3MPOBAHHOTO MPOSKTUPOBAHUS» OTHOCHUTCS K
yacTu, GOpMUPYEMOI ydacTHUKaMHu 00pa3oBaTeIbHbIX OTHOIIICHUH bioka 1.

1.4 O6beM QMCHUNJIMHBI M BUbI Y4eOHOM padoThl

OO0beM AMCHUIUIMHBI (MOAYJS) B 3a4ETHBIX €IMHULIAX C YKa3aHUEM KOJUYECTBa
aKaJIEeMUYECKHX YacOB, BBIJCICHHBIX HA KOHTAKTHYIO paOOTy OOy4arolMXcs C Mpero-
naBaresieM (10 BUJaM y4eOHBIX 3aHSTHI) U HA CAaMOCTOSITENIbHYIO paboTy 00ydaronimx-
csl mpencTaBlieHbl B Tabmauue 1.1
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1.5 IlepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHMS 0 IMCUHUILINHE

[Iporecc mM3ydeHHs AUCIUIIIMHBI HalpaBiieH Ha (POpMHpPOBAHUE KOMIICTCHIUM,
peACTaBISHHBIX B Ta0muIe 1.2.

Tabnuua 1.2 — ®opmupyemMbie KOMIETEHIIUN

Kon HaumenoBanve KOMIETEHIUN
NnaukaTopsl JOCTHKEHUS! KOMITE-
KOMIIE- N CpencTBa OICHKH
TECHIIUU TEHIHH
OIIK-7 |Crnocoben Y4acTBOBATh B|UJI-1onk.7 3HaeT MeToasl HacTpoii-| TectupoBanue, yCTHBIN Ompoc
HACTpOWKe W HaJaIKe IMporpaMM-|KH, HaJaJIKH MPOrpaMMHO-|Ha 3aHITHN
HO-aImapaTHBIX KOMITJIEKCOB anmapaTHBIX KOMIUIEKCOB
U-20nk7 YMeeT aHamu3MpoBaTh|OTYET 1O JabopaTopHOi pado-
TEXHUYECKYIO JOKYMEHTAIIMIO,|T€, BBIIIOJIHEHUE HWHIUBUAY-
MPOU3BOAUTh HACTPOWKY, HANAIKY|aJbHBIX 3aJaHUN
U TECTUPOBAaHHE MPOrpaMMHO-
arfrmapaTHbIX KOMIUICKCOB
WJ1-30mk.7 BageeT HaBEIKaMu 3K3aM€EH
MIPOBEPKHU pabOTOCTIOCOOHOCTH
IIpOrpaMMHO-aIIapaTHBIX KOM-
TIJIEKCOB
I[IK-1  |Cmocoben BbmONHSTE padoThl U|M/I-15x.; 3HaeT mpuHIMIBL, MeTo-|TecTupoBaHHe, YCTHBIN OMPOC

yOpaBisaTh paboTamMu TO co31a-
HUIO (MoauduKauu) U Compo-
Boxaenuto HC, aBTomarusupy-
IOLIMX 33/1a4l OPraHU3alHOHHOTO
yrpaBiieHHst 1 OU3HEC-TIPOIIECCHI.

bl I MEXaHU3MBI BBIIOJTHEHUS pa-
00T W ympaBieHUS paboTaMH IO
co3mannio (Momudukanuu) U Co-
npooxkaeHuto MC, aBromaTusu-
PYIOLIMX 3aJaudl OpTaHU3aIMOHHO-
T'0 yIpaBJICHUs U OU3HEC-TIPOIIECCHI

Ha 3aHATHH

NJ1-2mx.1 YMmeer

BEITIONHITh Pa0OTBl W YIPABISATh
pabotamu 1o cozgaHuio (MOIU(H-
Kanuu) u  compoBoxaeHuto HC,
aBTOMATH3HUPYIONIUX 33Jla4d Opra-
HU3AI[MOHHOTO YIPAaBJICHHUS U OU3-
HEeC-TIPOIECChI

oT4eT 1o JabopaTopHoi pabdo-
T€, BBINOJIHEHUE WHIUBHUIY-
ATLHBIX 3aJaHUN

WJ1-3rx.1 Brageer:

HaBBIKAMH BBITIOTHEHHS PadoT n
yrpagsiieHust paboTaMH o co3/a-
HUIO (MOIU(UKAINH) U COTIPO-
BoxkieHuto MC, apTomaTusupyo-
HIMX 33]]a491 OPraHU3alMOHHOTO
YIIPaBJICHHSI U OU3HEC-TIPOIIECCHI

OK3aMCH




2 COIEP XAHME JUCIHUIIJINHBI

2.1 CTpyKTypa IMCHUILUIMHBI (MOILYJIA)

Coneprkanue TUCHMUIUIMHBI (MOIYIIs), CTPYKTYPUPOBAHHOE 10 TeMaM (pasjiesiaMm),
C YKa3aHHWEM OTBEJICHHOTO Ha HUX KOJUYECTBA aKaJeMHUECCKHUX YaCOB U BUJIOB YUCOHBIX
3aHSATUH NMpUBEACHBI B Tabymie 2.1.

Taomuma 2.1 — Pa3nensl IUCHUIUIMHEBI ¥ BUIBI 3aHIATUH
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1 Ctpykrypa CAIIP 16 6 10
2 IIpaktnyeckoe npumenenue CAIIP 16 6 10
3 0630p coBpemennbix CAIIP 76 6 36 34
Hroro 3a cemecTp 108 18 36 54
Hroro nmo nucuunimHe (0e3 mpoMexyTOYHOM 108 18 36 54
aTTeCTAlMH)

2.2 Conep:kaHue pa3aesioB IMCHUIIMHBI (MOTYJIA)

1 Ctpykrypa CAIIP

[IpenMet u 3a1auu AUCHUILIUHBI, CBSI3b C IPYTUMU JucUUIUIMHAMU. CTpYKTypa
JUCHUIUINHBI, TOCTPOEHUE JIEKLNMA, Ta00OPATOPHBIX 3aHATUH, CaMOCTOSITEIbHOM pado-
THI CTYICHTOB, KOHTPOJIb Mpoliecca o0yueHusi. Pekomenayemas aureparypa.

Onpenenenue cuctembl aBTOMaTu3upoBaHHOro mpoekTupoBanus (CAIIP).
Hasnauenne. CoiictBa. Tumnsl CAIIP. Crpykrypa CAIIP. Ilogcucremsr CAIIP: npoek-
TUpYIOIIUE U OOCHy)KuBaromue mnojcucrembl. Buabsl obecnieuenuss CAIIP: Texnuye-
CKOe, MaTeMaTU4YecKoe, MporpaMmmMHoe, HHHOPMAIIMOHHOE, JIMHTBUCTHYECKOE, METO1-
YECKOE M OPTaHU3AIMOHHOE 00ECTICUCHHUS.

Knaccudukanus CAIIP mo mpunoxeHuto, 11eI€BOMY Ha3HAYEHUIO, MACIITA0U-
pyemoctu U xapaktepy 6azoBoil moacuctemsl (sapy CAIIP). MammHocTpouTebHbIC
CAIIP, CAIIP ans pamuosnexktponuku, CAIIP qis ctpouTenscTBa U apXUTEKTYPHI,
cnennammsupoBanabie CAIIP. CAE-, CAD-, CAM- u PDM-cucTtemsl.

Otanbl NPOEKTUPOBAHUS: MPOCKTUPOBAHUE ABTOMATU3UPOBAHHBIX CUCTEM, UX
KOMIIOHEHTOB U MHCTPYMEHTAIBHBIX cpencTB. CUCTEMHasi MHTErpalusi, pa3padoTka Ma-
TEeMaTUYECKOr0 U MPOTPAaMMHOTO OOecIieueHust 11l peanu3ainuu QyHKIUNA aBTOMATU3 -
poBaHHbIX cucTeM (AC). CTuiu MPOEKTUPOBAHUS: HUCXOIAIINMA, BOCXOISIIIHI, SBOJIO-
IIUOHHBIN. DTaIbl HUCXOAIIETO CTUJIS MPOEKTUPOBaHUS. POJib KOHIIEMIIMM OTKPBITHIX



cucteM B mpoektupoBannr AC: MOOWIBHOCTH, MOAU(PHUIUPYEMOCTh, UHTETPHUPYE-
MOCTb. [lepexos K OTKpPBITBIM CUCTEMaM, peUHKCHUPHUHT. [Ipoduis OTKpHITON cucTe-
MbI. MexayHapoabie opranu3aiuu cragaaptos 1SO, IEEE, EIA.

XapakTepucTUKU U 00JIaCTU TPUMEHEHHS MepcoHalbHBIX DOBM u paboumx
cTaHIMK. MUHMMAaIbHAsE KOMIUIEKTAIMS YCTPOMCTB BBOAa-BbiBoia (YBB) nns aBTroma-
TU3UpOBaHHOTO pabouero Mmecta (APM) u TpeboBaHus K HUM: KJIaBUATypa, MaHUITYJIs-
TOp THIA «MBIIIbY, quciuied. JlonomnurensHsie YBB nins APM u TpeOGoBaHus K HUM:
CKaHep, NpUHTEP, IpadonoCTPOUTEND (IJIOTTED).

MaremaTudyeckre MOJENU, YUCICHHBIE METOAbl U aJTOPUTMbI BBIIOTHEHUS
MPOEKTHBIX MPOUEAYpP. YPOBHH MPOEKTUPOBAHUS: MHUKPOYPOBEHb, MAaKPOYPOBECHb,
(YHKIIMOHATHLHO-JIOTUYECKUA ¥ CUCTEMHBIN. Ha3zHadeHue u MoAenu Ha TaHHBIX YPOB-
HSX TPOCKTUpOBaHMs. TpeOoBaHUS K MATEMAaTHYCCKUM MOJEISIM M YHCIECHHBIM METO-
nam B CAIIP.

2 [Ipaktuueckoe npumenenue CAIIP

HcxogHoe onucanne oOBEKTOB aHaN3a, (POPMUPOBAHUE MOJEIN OOBEKTA, pe-
IIEHUE YPaBHEHUN MOJEIN U pe3yJbTaThl aHanu3a. Poib OMOIMOTEUHBIX 3JIEMEHTOB U
pa3paboTUYNKOB OMOJMOTEUHBIX 3JIEMEHTOB B MapIIpyTe NPOESKTUPOBAHUS.

MeTtonbl aHanu3a NPOEKTUPYEMBIX CXEM HAa MUKPOYPOBHE M MakpoypoBHe. Ma-
TEMaTU4YeCKOoe OOECIeUeHHE aHajdu3a IPOEKTUPYEMBIX CXeM Ha (PYHKIIMOHAIbHO-
JIOTUYECKOM YpOBHE. MaTemMaTH4eCKue MOJENH JTUCKPETHBIX YCTPOMCTB: CUHXPOHHBIE
U aCUHXpOHHbIE. PUCK c00s, METOBI BBISBICHUSI CTATUYECKOTO U JUHAMUYECKOTO pUC-
KoB c0os1 B CAIIP.

[TomaroBelii (MHKPEMEHTHBIN) U COOBITUMHBIN METOABI JIOTMYECKOT0 MOJEIU-
poBanust B CAIIP. Meton npocTeix utepauui u meron 3eiuaens. Pamxxuposanue asmne-
MEHTOB M MEPEMEHHBIX B MOJieNu ycTporcTBa, npoektupyemoro B CAIIP. CoObiThii-
HBII METOJI MOJIETMPOBAHUS.

3 O630p coBpemeHHbIXx CAIIP
CAIIP Xilinx ISE Design Suite. Homenxmnatypa ITJIMC, ux xapakTepUCTHUKH.
Penakrop mpoekTUpyeMBIX CXeM, HOMEHKIAaTypa OMOIMOTEeUHbIX 1eMeHToB. CpencTBa
JIOTUYECKOTO M (DYHKIIMOHAIBHOTO (C YYETOM BPEMEHHM 33JIePKKU (PYHKITMOHUPOBAHMUS )
MoaenupoBanus. [Ipouenypsl penakrupoBanus tononoruu kpucramna [IJIMC. Co3na-
Hue (¢aiina koHpurypauuu. CrnocoObl obecriedeHus: (yHKIMOHUPOBAHUS YCTPOMCTBA,
peanuzoBanHoro B 6azuce [JIMC.

2.3 KypcoBasi padora

He npenycMOTpeHO yueOHBIM IIaHOM.



3 OLIEHOYHBIE MATEPUAJIBI 1 METOJIMYECKHUE PEKOMEH/IA-
L{IUH IO OCBOEHUIO JUCLUATIIMHBI

3.1 Conep:kaHue OLEHOYHBIX CPeIACTB M MX COOTBETCTBHME 3aILIAHMPOBAH-
HBIM pe3yJIbTaTaM 00y4eHHus

Tekymuii KOHTPOJIb YCTIIEBAEMOCTH O0ECIEYMBAET OIICHMBAHHE XOJi1a OCBOCHUS
qucuuIuInHbl (Moayisi). CojneprkaHue OIICHOYHBIX MAaTepHUalioB TEKYIIEro KOHTPOJIS
npeacTaBieHo B Tabuie 3.1.

Tabnuna 3.1 — OneHoYHbIE MaTepUANbl TEKYIIETO KOHTPOJIS

Kon u unaukarop
. | HamMeHOBaHME OLIEHOYHOIO CPEACTBA TEKYILETO KOH-
Bujibl yueOHBIX 3aHSTHIA t peAl ym AOCTIKCHUSA KOM-
TpOJIA MMETEHIIUU
Jlexuu TecToBbIe 3a/1aHUs TEKYIETO KOHTPOJIS IO TpeM pa3-  |MJI-1yc; UI-1omxr
JieJIaM JUCIMILTAHBI, BOIPOCHI Ha 3aHSATHUSX

Jlaboparopubie paboTel  |Borpocs! k 1a00paTopHBIM paboTaM W-2m-1; U207
CamocTosTenbHas pa0do- |Bompock! 11 caMOIIOAr0OTOBKH, TECTUPOBAHUE -1k, UT-1onk.r
Ta WI-2pic.q; UA-20mk.7
HH_SHK—l; I/Iﬂ_3OHK—7

TurnoBble KOHTPOJBHBIC 3aJaHWs WIM HWHBIE MaTepualbl, HEOOXOIUMBIE ISt
OIICHKHM 3HAHUU, YMEHUMN, HABBIKOB U (WJIM) OMBITA JEATEIBHOCTH, XapaKTEePU3YIOIIUE
nporiecc GOpMUPOBAHUS KOMIIETEHIIUM B X0JI€ OCBOCHUSI 00pa30BaTEIbHOW MpOrpam-
MBI.

[Ipumepsl TECTOBBIX 3aJaHUN TEKYILETO KOHTPOJIA:

1. Annapathsie cpenctBa CAIIP cocraBistor ee
v' Texuuveckoe obecriedeHme

e Maremaruueckoe obecrieueHre
e [IporpammHoe obOecrieueHue

e HMudopmannonHoe obecneyeHue
e JIuHrBuctuueckoe odecreyeHmne
e OpranuzanmoHHOE O0eCcTIeueHne

2. Jlannasie, HeOOX0AUMBIE JJIs TpoeKkTUpoBaHus ycTpoicTB B CAIIP cocrammstoT ee
e TexHuueckoe oOecreyeHme

e Maremarnueckoe oOecreucHue
e [IporpammHuoe obecrieueHue

v NH(popMaImoHHoe 00ecrieyeHne
e JluHrBUCTHYECKOE OOECIIeUeHNE
e Opra"u3zaloOHHOE 00ECIICUCHHE



3. Pacimcanme pabothel mpoekTupoBiuka, padoratomero ¢ CAIIP coctaruser ee
e TexHuueckoe obecrieueHNe

e Maremaruueckoe obecreuecHue
e [IporpammHoe obOecrieueHue

e ludopmannoHHoe obecreueHme
e JIuHrBHCTHYECKOE OOECIIeUCHHE
v’ OpraHu3alioHHOE 00eCIIeYeHne

4. Unrtepdeiic CAIIP BkiIIOUYEH B COCTaB €€
e TexHuyeckoro obecrneyeHus

e MaremMaTHuuecKoro ooecrneueHus
v" TIporpaMMHOIo o0ecreyeHus

e ludbopmanmoHHOTO 00eCIIeUeHHS
e JIMHIBHUCTHYECKOTO OOCCIICUCHHS

L OpFaHI/I3aHI/IOHHOFO oOecrneueHus

5. Moaenu ycTpoicTB, ucnosbzyembie B CAIIP, cocTaBisiioT ee
e TexHuueckoe oOecrieueHue
v' Maremartudeckoe obecIeqeHue
e [IporpammHoe obOecrieueHue
o UMudopmanmonHoe odecreyeHne
e JIuHrBHCTHYECKOE OOCCIICUeHNE
e (OpraHuzalOHHOE OOecreueHre

[IpuMepbl TeM YCTHBIX OMPOCOB HA 3aHSATHSIX:

1. ABTOMaTH3MpOBaHHAsI CUCTEMa MPOeKTUpOoBaHusl udpoBbIx ycrpoiictB Xilinx
ISE Design Suite.

2. DTarnbl MPOSKTUPOBAHUS C UCTIOIH30BAHUEM aBTOMATH3UPOBAHHON CUCTEMBI.

3. A3k VHDL.
4. BpemenHoe 1 (DyHKIIMOHATEHOE MOJICTTUPOBAHHE.

Borpocs! k 1abopatopasiM paboTaM MPUBEACHBI B METOJUYECKUX YKA3aHUAX TIO
BBITIOJITHEHUIO COOTBETCTBYIOIIUX JIA0OPATOPHBIX padoT.

[IpuMepb! BOITPOCOB I CAMOTIIOATOTOBKH:

1. Haznauenue. CpoiictBa. Tumnbsr CATIP.

2. Ctpykrypa CAIIP. [Toacuctemsr CAIIP: npoektupytonme n 006ciyXxuBaroime
MTOJCUCTEMBL.



3. Bunbr obecneuennsi CAIIP: TtexHudeckoe, MareMaThdeckoe, MPOTPaMMHOE,
UH(OPMAIIMOHHOE, JIMHIBUCTUYECKOE, METOAMYECKOE M OpTraHM3allMOHHOE obecreue-
HUSL.

4. Knaccuduxanus CAIIP no npuiioxeHuto, 11eIeBOMy Ha3HA4Y€HHIO, MacIITaOu-
PYEMOCTHU U XapakTepy 0a30BOM MOJCUCTEMBI.

5. ABTOMAaTU3MpPOBaHHAs CHCTEMa MPOCKTUPOBAHUS ITUPPOBBIX yCTpoicTB Xilinx
ISE Design Suite.

6. DTamnsl MPOEKTUPOBAHUSI C MCIIOJIb30BAHUEM aBTOMATU3HUPOBAHHON CUCTEMBI.

7. SA3pik VHDL.

8. BpemenHoe 1 pyHKIIMOHAIBHOE MOJICIMPOBAHHUE.

[TonHBIi KOMITJIEKT KOHTPOJIBHBIX 3aJaHUI MU MHBIX MaTepHalioB, HEOOXOMU-
MBIX JJI1 OLIEHMBAHUS PE3yJbTaTOB OOYYEHUS MO IUCUUILIMHE (MOAYJIO), MPAKTHKE
XpaHUTCS Ha Kadeape-pa3padoTynke B OyMaXHOM HJIM JIIEKTPOHHOM BUJIE.

3.2 Coaep:xaHue OLCHOYHBIX MATEPHUAJIOB IIPOMEKYTOYHOM aTTEeCTAIUU

[TpomexyrouHass aTrectauuss OOECHEYMBAET OLICHMBAHME IPOMEKYTOUHBIX/
OKOHYATEeJIbHBIX PE3yJIbTaTOB 00YUYEHHUS 110 TUCHUIUIMHE (MOIYJIIO).

JJ1s OLIEHKH CTENeHU C(hOPMUPOBAHHOCTH KOMIIETEHIIUI UCIIOIB3YIOTCS OLIEHOY-
HbIE MaTepUaJIbl, BKIIIOUYAIOLIUE TECTOBBIE 3a/IaHUSI U KOHTPOJIbHBIE (IK3aMEHALMOHHBIE)
BOIIPOCHI.

TecToBble 3a1aHusl TPEACTABISIIOT COO0M COBOKYIHOCTh TECTOBBIX BOIIPOCOB Te-
KYILEro KOHTPOJIA M0 YUCITY TEKYIIUX aTTECTALUN.

IIprmMepbl TECTOBBIX 3aJaHUN POMEKYTOUHOU ATTECTALUU:
1. IIpu npoekTupoBaHuu UPpoBsIX ycTpoiicTB HAa ocHOBE [IJINC Heobs3aTenbHBIMU
SABJISIFOTCS TAIIbI:
e (Co3aHMe UCXOJHOTO OMMCAHUS IIPOEKTA;

® pa3MelIeHHE U TPACCUPOBKA MPOEKTa pa3padaThIBAEMOI0 yCTPOMCTBAa B KpUCTaJ-
Je;

v DYHKIHOHATBHOE MOJIEIINPOBAHHE;

e [Iporpammuposanue [1IJINC;

e BpemeHHOe MOJEIUPOBAHNUE.

2. Ha xaxom u3 stanoB npoektupoBanus [IJIMC npoucxoauT yuer 3aepkek pacnpo-
CTpPaHEHUsI CUTHAJIOB BHYTPU KpUCTasuia?
e PaszMelieHue u TpacCupoBKa

e (pyHKIIMOHAILHOE MOJIETTUPOBAHHE
v BpeMeHHOE MOJENNPOBAHNE
e TIporpammuposanune [IJIMC

3. Ocunosno#t HenocTatok [IJIUC c apxurextypoit CPLD:
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e Majioe KOJIMYECTBO MOJIb30BATEILCKUX BHIBOIOB
v OrpaHuyeHHbIH 00bEM JOTHIECKHX PECYPCOB

e Bricokas ctouMocTh

e Huskoe ObicTpoAcHCTBHE

4. KorduryparmonHas mocie0BaTeIbHOCTh B KpucTayax tTuma FPGA coxpansercs B:

e Buytpennei snepronezasucumoit FLASH-namsitu
v Bo BHyTpeHHEM «TeHEBOM» O3V
e Bo BHyTpeHHeM 3HeproHezaBucumom JIITI3Y

5. OcuoBy IIJIMC tuma CPLD cemeiictBa XC9500 cocTaBiser:
o DyHKIMOHATBHBIN OJIOK
v KoHburypupyeMmslii TOTHIeCKU OJI0K

e 4-x Bxomosag LUT

6. Eciii HEKOTOPBIN KPUCTAIIT COAECPKUT 72 MAKPOSYEHUKHU, TO OH COCTOUT U3 CIEAYIO-

IIET0 KOJMYECTBA (PYHKIMOHAIBHBIX OJIOKOB:
v 2

o 4

7. KomMyTalyio CUrHajioB, MOCTYMAIOMIUX C BBIXOAOB (DYHKIMOHAIBHBIX OJIOKOB U U3
OJI0KOB BBO/Ia-BbIBOJIa Ha BXO/BI (DYHKIITMOHATHHBIX OJJIOKOB BHYTPH MUKPOCXEMBI
XC9500, ocyrmecTBiseT:

e Makposueiika

e Pacnpenenuresib TEPMOB
v' Tlepexnrouaroimas MaTpura
e MexcoequHEHUS

8. PexuM noHMKEHHOT0 MoTpedaeHust sHeprun Mukpocxemsl XC9500 npuBoauT K:
v' TIOsIBIIEHHIO TOTIOJHATEIBHBIX 3a€PKEK B MaKpOsSTIeHKax

e YMEHBIICHUIO CyMMapHOI'O BPEMEHU ITPOEKTUPOBAHUS YCTPOMCTBA

L HGO6XOI[I/IMOCTI/I HCIIOJIB30BAHHUA JOIIOJIHUTCIBHBIX MAKPOAYCCK

9. ®yHKIMOHAIBHBIE TEHEPATOPHI ceMeiicTBa VirtexX peann3oBaHbl B BUJE:
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e Tpurrepssix cxem

v 4-x BxonoBbix LUT-Ta0murg

e [lapannensHoro coeauuenusa Heckoybkux KJIb

10. JononuurensHas ¢pyukius LUT-snemenTa 310:
e PacnpezneneHue TEPMOB
v' Cunxponnoe O3Y

L OpFaHI/ISaHI/IH YCKOPCHHOTO IICPCHOCA

e lnTepdeiic BBOAA-BBIBOA

HpI/IMepBI 9K3aMCHAITMOHHBIX BOIIPOCOB:

1. Cramuu u 3Tanbl aBTOMaTU3UPOBAHHOT'O MPOEKTUPOBAHUS.

2. Knaccudukanus CAITP.

3. Tunosas apxurekrypa CAIIP.

4. Nudopmanmonnoe ooecneuenne CAIIP

S. JIMHTBUCTUYECKOE U MPOrpaMMHOE 00eCIIeYEHHE.

6. Apxurextypa CAIIP BUC.

7. Pasnosuanoctu CAIIP BUC.

8. Meroasl u stanbel npoektupoBanuss BUC. MapuipyT npoekTupoBaHUs
BUC.

Q. [Iporpammupyembie Mukpocxemsl (ITJIMC) dupmbr Xilinx

10. ApxurexTypa mporpaMMHUpPyEeMbIX MaTpull Jorundeckux snemeHToB —[1IJINC
( Cepus I[IMJID XC4000E.)

11.  Apxurextypa [IMJID cepun XC5200.

12.  Apxwurextypa [IMJID cepun XC9500.

13.  Pexwumsl 3arpy3ku mnporpammbl B [IJIMC ¢upmser Xilinx. Texnonorus 3a-
rpy3ku [IJIMC

14. ABToMaTu3upoBaHHOE MpoekTupoBaHue cxem Ha ocHoBe [IJIMChupmer
Xilinx.

15. IlpuHIUOB MPOEKTUPOBAHMS MPOEKTOB C moMolibio penakropa CAIIP
Xilinx.

16. Koudurypammonnsie [13Y XC 1700, XC18V00.

17.  Apxurextypa [TJIUC Virtex.

18. Koudurypupyemsie nornueckue 6;10ku (KJIB) Virtex

19. IIporpammupyemas TpacCupoBOYHasi MaTpuIia Virtex

20. KJIb SPARTAN

21.  Apxwutekrypa [JIMC SPARTAN

22. Ilporpammupyemas TpaccupoBouHas matpuiia SPARTAN

23. IlporpamMmmupyembie JOTUYECKUE MATPHUIIBI KIACCUUYECKON apXUTEKTYPHI.

24. MaremaTuueckre MOJEIH IByXyPOBHEBBIX MaTPHII.

25. IlIporpammupyemsie BUC dupmsl Intel, apxurexrypa.

26.

Texanueckoe odecneueaue CAIIP

12



27. Jlornueckoe MOACIUPOBAHUE CXEM.

28. Mogenu TUCKpPETHBIX YCTPOMUCTB, AIIEMEHTOB, CUTHAJIOB.

29. YpoBHu MozaenupoBaHus, uepapxus mojeneit BUC.

30. CuHXpOHHOE IBOMYHOE MOJIEIHPOBAHUE.

31. TpouuHOE MOJEIUPOBAHUE.

32. Hucrpymentanbhbie cpeacrsa CAIIP

33. CALS- rexHonoruu

34. Crangaptel B CALS- TeXHOIOTHIX

35. Meroanueckoe obecnieuenue CAIIP

36. Opranuzanus pazpadorku CAIIP.

37. IlpoextupoBanue CAIIP.

38. Poub u mecto CAIIP B rubkux aBTOMaTHU3UPOBAHHBIX MPOU3BOJICTBEHHBIX
mporeccax.

39. Maremaruueckoe obecnieuenue CAIIP.

40. MaremaTtuueckue MoJienu HuppoBbIxX ycTpoicTB. [Ipeacrasienue moaenen
Ha MUKPO ¥ MakKpOYPOBHSIX.

41.  BepoATHOCTHBIE MOJETU IUCKPETHBIX LHUQPPOBBIX YCTPOHCTB, METOJIbI
CTPYKTYPHOTO MPEACTABIICHUS U aHAJIN3a ITUX MOJIETEH.

42. PepakTop MPOEKTUPYEMBIX CXEM

43. Homenknatypa OMOIMOTEUHBIX 3JIEMEHTOB.

44. CpexnctBa JIOTHYECKOTO M (PYHKIIMOHAIBHOIO (C y4ETOM BPEMEHU 3aJIEPK-
KM (YHKIMOHUPOBAHHUS) MOJEIMPOBAHUS.

45. TIlpouenypsl pegaktupoBanus Tonojoruu kpucramia [IJIUC.

46. Cosganue (aiina KOHUTYpaIIUH.

47.  CnocoObl obecnieueHus: GyHKIHOHUPOBAHUS YCTPOICTBA, pEaTM30BAHHOIO
B Oazuce [1IJINC.

3.3 Onenka ycneBaeMOCTH 00y4arOIIUXCS

Tekymuii KOHTPOJb YCHEBAEMOCTH M IMPOMEKYTOUHAs aTTECTalMsl MO JUCLH-
TJIMHE (MOJYJII0) OCYIIECTBIISIETCS B COOTBETCTBUU C OATbHO-PEUTUHTOBOM CHUCTEMOM
no 100-0amibpHOMN mikane. banibHbIE OIEHKH MJii KOHTPOJBHBIX MEPONPHUAITHI Tpe-
ctaBieHbl B Tabmuine 3.2. Ilepecuer cymmbl OAJIOB B TPATUIIMOHHYIO OIEHKY TMpE.i-
cTaBjeH B Tabmuie 3.3.

Tabnuua 3.2 — bajuibHble OLICHKHU AJIs1 KOHTPOJIbHBIX MEPOIPUSATUI

MaxkcumanbHbII MaxkcumanbHbIA MaxkcumaibHbIN
HaumeHnoBanme KoH- Bcero 3a ce-
0aJlT HA TIEPBYIO Oas 3a BTOpYIO | 0asut 3a TpeThIo at-
TPOJIBHOTO MEPOIIPHUATHS MecCTp
aTTECTAIIUIO aTTeCTallUIO TECTaLUIO0
6 cemectp
TectupoBanue 4 4 4 12
YcTHBIN onpoc Ha 3aHs- 1 1 1 3
TUU
Otuer no 1abopaTtopHOit 35 35
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pabore

Htoro (Makcumym 3a 5 5 40 50
TIePUOJ)

3ayer / sK3aMeH 50
Hroro 100

Ta6muma 3.3. [llkana o1eHKH Ha MPOMEXYTOYHOM aTTecTaluu

Beipaxkenue B Oamiax

CrioBecHOE BBIpa)KEHHE
npu popMe POMEKYTOUHOH
aTTECTAINH - 3a4ET

CiioBecHOE BBIpayKeHHE
pu (hopMe MPOMEKYTOUHOM
aTTECTAINH - YK3aMEH

ot 86 10 100 3auTeHo OtnnyHO

ot 71 mo 85 3auTeHo Xopoio

or 51 10 70 3auteHo V I0BJIETBOPUTEIBHO
o 51 He 3aureno

He YAOBJICTBOPUTCIBHO
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4 OBECIIEYEHUE JNCIUIIJINHBI

YueOHO-MeTOANYECKOE " uH(pOpMaALIMOHHOE o0ecrneuenue

AUCHUIIJINHbI

1.

4.1.1 OcHoBHas JIUTEpPaTYypa
1. Vwmenuna, W. B. IlpoektupoBanue uudposbix ycrpoiicts Ha [IJIMC :

yueOHoe nocodue / Y. B. Ymenuna. — Canxr-IletepOypr : Jlans, 2019.
— 408 c. — ISBN 978-5-8114-3657-6. — Texkcr : aeKkTpoHHBIH // JIaHb
AIEKTPOHHO-ONOINOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/119638 (mara obpamenus: 05.08.2021). —
Pexxum JtocTyma: s aBTOpHU3. MOJIb30BATENICH. .

4.1.2 lonoJIHUTEIbHASI JINTEPaTypa

[lepenbpoiizen, E. 3. [Ipoexktupyem nHa VHDL : yue6Hoe nocobue / E. 3.
[lepenbpoiizen. — Mocksa : COJIOH-IIpecc, 2008. — 448 c¢. — ISBN 5-

98003-113-8 .— Tekct: oanekTpoHHbIN // JlaHb : 3IIEKTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/13675 (nata
obOpamenus: 05.08.2021). — Pexum goctyna: st aBTOPHU3. MOJIb30BaTe-
JIEH.

buobwumno, I1. H. Ocuossl si3eika VHDL / I1. H. bubumo. — Mocksa : CO-
JIOH-IIpecc, 2007. — 200 c. — ISBN 5-93455-056-X . — Tekcr : amek-
TpoHHBIN // JlaHb : »nexkTpoHHO-OMOMMOTEeuHass cucrtema. — URL:
https://e.lanbook.com/book/13621 (nara oopamenus: 05.08.2021). — Pe-
YKUM JIOCTYTIA: JJIsl aBTOPH3. TTOJIH30BATEIICH.

bubuno, II. H. CuHTE3 IOrMYecKMX CXEM C HCIIOJL30BAaHMEM S3bIKa
VHDL / I1. H. bu6uno. — Mocksa : COJIOH-IIpecc, 2009. — 384 ¢. —
ISBN 5-93455-152-3 . — TekcT : ameKkTpoHHbIH // JlaHb : 37eKTpOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/13642 (narta
obopamenus: 05.08.2021). — Pexxum goctyna: st aBTOPHU3. MOJIb30BaTe-
Jeit.

MeToauueckasi Jureparypa K BbINMOJIHCHHUIO

NMPAKTHYECKUX U/WIH JIa00PATOPHBIX padoT

. Meroauueckue ykazaHus AJisl BBIIIOJHEHHS JJaOOPATOPHBIX pabOT MO TUCLH-

minHe «CHCTEeMBbI aBTOMATH3MPOBAHHOTO TPOCKTUPOBAHUSA» B DSJECKTPOHHOM BHJIC
(6ubmuoreka YO KHUTY-KAN).

4.1.4 Ilepeyenbr MHGPOPMALMOHHBIX TEXHOJIOTHI, HMCHOJb3yeMbIX NPH OCY-

LIECTBJIEHUH 00Pa30BaTEJILHOIO MPOLEcca Mo JUCIHUIVIMHE (MOYJII0)
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Oprann3oBaHO B3aMMOJEHCTBHE OOY4YaIOLIErocs M MpernojaBaTelisi C MCIOJIb30-
BaHHMEM DJICKTPOHHOM MH(OpMalMoHHO-00pa3oBarenbHoU cpenpl KHUTY-KAU.

1. 3enunckuii P.B. «CuctemMbl aBTOMAaTU3UPOBAHHOTO MPOECKTUPOBAHUSY [DJEK-
TPOHHBIN pecypc]: Kypc IUCTAaHIIMOHHOTO OOy4YEHHUS MO HAIPaBJICHUIO MOATOTOBKHU Oa-
kanaBpoB 09.03.01 «Mudopmartuka u BeruncnurensHas Texuuka» / KHUTY-KAU, Ka-
3aHb, 2018 — Hoctyn 1o JIOTUHY U MIapoJIIo. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&cont
ent_id=_289879 1&course id=_14115 1

Wnenrudurarop kypca 18 Chistopol_Zelinskiy SAPR

4.1.5 Ilepeuenb pecypcoB HUH(POPMALMOHHO-TEJEKOMMYHUKAINMOHHOH CEeTH
«/HTepHeT», NpodecCHOHAIBHBIX 023 JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIX CH-
CTeM, MCIOJIb3YyeMbIX MPHU OCYILIECTBJIEHHMH 00pPa30BaTeJbHOr0 Mpouecca mo Juc-
HUIJInHe (MOIYJIIO)

1. DnexTpoHHO-O0MOIMOTEYHAsT cucTeMa yueOHoM u Hay4yHou jmuteparypsl. URL:
https://e.lanbook.com/.

2. DIEKTPOHHO-OMOIMOTeYHasl cucTeMa ydeOHol 1 HayuyHO# ysutepaTypsl. URL:
http://znanium.com/.

3. DIeKTpOHHO-0MOIMOTEeYHasi cucTeMa yuyeOHoM U HayuHo# sutepaTypsl. URL:
https://urait.ru/.

4. Hayuno-texuuueckas ouomuoreka KHUTY-KAUW. URL: http://library.kai.ru/.

4.2 MarepuaJIbHO-TEXHUYECKOE o0ecnedyeHue TUCUUILIMHBI (MOIYJIA) U Tpe-
O0yeMoe nporpamMMHoe odecreyeHue

Onucanve MaTepUATBHO-TEXHUYECKOW 0a3bl M MPOrPaMMHOTO 0OCCTICUCHHMSI, He-
00X0MMOTO JJIS OCYILECTBICHUSI 00Pa30BaTEIHLHOTO Mpoliecca Mo JUCHUIUIUHE (MOAY-
JII0) TIPUBEICHO COOTBETCTBEHHO B Tabmuiax 4.1 u 4.2.

Tabnuna 4.1 — MaTepuaibHO-TEXHHYECKOE 00eCTIeYeHUE JUCIUTUIUHBI (MOIYJIsS)

HaumenoBanue yueOHOM ayau-

. | Ilepeuenb HeoOX0aUMOTO 00OPYIOBa-
TOpUH, CIICHUATIU3UPOBAHHOU

HUSA U TCXHUYCCKUX CPCICTB O6y‘IeHI/I$I

HanmenoBanune Buna
yueOHBIX 3aHATUI

nabopaTopuu
JlekunoHHBIE 3aHATHUSA VYueOHnas aynutopus i npoBe- |YueOHast MeOenb: CTONbI, CTYNbS IS
JIEHUs 3aHATUH JICKIIUOHHOTO 00yyYaromuxcst; CToJ, CTyJ JUIsl Mperno-

TUTIA, CECMHUHAPCKOTO THIA, KOH- |JaBaTells, TOCKa.
CyJbTalUH, TEKYLLIET0 KOHTPOJISA, | AyAUTOPHS, OCHAILIICHHAS! KOMITJIEKCOM
MIPOMEKYTOYHOM aTTECTALNKU TEXHUYECKUX CPENICTB 00yueHus (mpo-
eKTOp WJIM WHTepaKTUBHAS JJOCKA, KOM-
MBIOTEP, CHCTEMA 3BYKOBOTO COITPOBOXK-
JIeHHUs 0TOOpa’kaeMbIX BUEOMaTepHa-
JIOB)
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https://e.lanbook.com/
http://library.kai.ru/

JlaGoparopHbie 3aHATHS

KomnberoTepHsIit Kitacce

VYyeOHas MeOeIb: CTOMBI, CTYJIbS IS
00y4aromuxcs; CTOJ, CTYJ IS PETo-
JlaBaTelis, JocKa.

Aynuropus, ocHamieHHas [I9BM o00b-
equueHHbIX B JIBC ¢ BeIxonoMm B H-
TEpHET

CamocrosTenbHas pa60Ta

AyIuTOpHS JUIE CAMOCTOSITEIb-
HOU paboTHI

bubnuoTteunsiii HoH: IEYaTHBIC U3/1a-
Hust u ObC

pabouune mecra, obopyaoBanusie [[I9BM
¢ BeIxosioM B uHTepHeT (Wi-Fi), MOV,
PUHTEP

Tabmuma 4.2 — JlunieH3noHHOE W CBOOOIHO pachpoCTpaHsIeMOe MPOrpaMMHOE oOecrie-
YeHHE, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOJCTBA, MCIOIB3YEMOE MPU OCYIIECTBIIEC-
HUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUIIIINHE

Ne HanmenoBanue nporpaMmmMHOro
n/m obecneyeHus

[IpousBonurensb Crioco6 pacnpocTpaHeHus

(JIUIICH3MOHHOE HJTH CBO-
00/THO pacIpPOCTPaAHIEMOE)

1 Microsoft Windows
Microsoft Office

JInnen3nonHoe

1 | Xilinx ISE Design Suite

CBoOoaHO pacmpocTpansie-
MOe
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5 OCOBEHHOCTM PEAJIM3ALIAU JUCLHUATUIMHBLI (MOIYJIST) 1JIS
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 3/IOPOBbLSI 1 UHBA-
JUI0B

OO6ydeHue 1o AMCIUILIMHE (MOIYJI0) OOyYaloMUXCS C OTPAaHUYCHHBIMH BO3-
MOKHOCTSIMU 3JIOPOBBSI M1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(hU3UYECKOT0 Pa3BUTHSI, UHIAUBUIYAIBHBIX BO3MOXKHOCTEM M COCTOSIHUS 3/I0POBbS Ta-
KHX 00yYaroIuxcsl.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI U UHBAJIHUJIOB Op-
raHU3YyeTCsl Kak COBMECTHO € JIPYTUMH OOYyYaIOIUMUCS, TaK U B OTJICIbHBIX TPYyIIIaXx.

Jnst au1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M MHBAJIUJIOB MpEy-
CMOTPEHBI JOTOTHUTEIIbHBIC OIICHOYHBIE MAaTePHAIIBI, IEPEUCHh KOTOPHIX YKa3aH B Ta0-
quie 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPUAIIbl OLIEHUBAHMS JJIS1 JIUL] C OFPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3/10POBbsI I HHBAJIWJIOB

Bupl 10N0AHUTENBHBIX OLEHOYHBIX Ma- | DOpMbI KOHTPOJIS M OLIEHKH
Kareropuu obyuatomumxcs

TEpUAJIOB pe3yJIbTaTOB O0YUYEHUS
C napymenusiMu cityxa | TecTbl, KOHTPOJIbHBIE pabOThI, MUCbMEH- | [IpenMyIecTBEHHO MUCh-
HBIC CaMOCTOATCIbHBIC pa6OTI)I, BOIIPOCHI MCHHas IMPOBCpPKa

K 3a4eTy (dK3aMeHy)

C HapyuieHMsIMM 3peHUs | Y CTHBIN onpoc 1o TepMuHam, codbeceno- | [IpenmyniecTBeHHO ycTHas
BaHHE MO BOMPOCaM K 3a4eTy (9K3aMeHy) | mpoBepKa (MHIUBUIYaIbHO)

C HapyuieHusiMu onopHO- | PerieHne qUCTaHIMOHHBIX TECTOB, KOH- | IIpenMyliecTBeHHO nucTaH-

JIBUTATENILHOTO ammapara |TpojbHbIE pabOThI, MMChbMEHHBIE CAMOCTO- LIMOHHBIMHU METOAAMHU

SATeJIbHBIE Pa0OTHI, BOIIPOCHI K 3a4eTy (9K-
3aMeHYy)

st uir ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI U WHBAJIUIOB TIPEIy-
CMaTpUBAETCs JOCTymHas QopMa MpeAoCTaBlICHUS 3aJaHUil OIIEHOYHBIX CPEJICTB,
HaIpumep:

— B mieyaTHou opme;

— B IIe4aTHOU (hopme C YBETUUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTCHTOM 3a/IaHUsI BCIIYX;

— IpeJ0CTaBICHHE 3a/IaHNs C UCIIOIh30BAaHUEM CYpI0TIEPEBOIA.

Jlunam ¢ orpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI 1 MHBAJIMAM yBEIMUNBa-
€TCsl BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. JIJIsi Takux oOydaro-
ITUXCSI TTPEAyCMaTpUBaeTCs AOCTymHas opMa IpeIOCTaBICHUS OTBETOB Ha 3a/IaHMs, a
UMEHHO:

— MMMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITHIOTEPE;

— HabOp OTBETOB C MCIIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

— TIPEJICTaBJICHUE OTBETOB YCTHO.
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[Tpy HEOOXOAUMOCTH ISl JTUI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37IOPOBBSI H
MHBAJIUOB MPOIIeypa OLEHUBAHUS PE3YJIHTATOB O0YUYEHUSI MOKET IIPOBOJUTHCS B HE-
CKOJIBKO 3TaroB.

Y4eObHO-MeToAMUeCKIEe MaTEepUAIIbI Il CAMOCTOSTENIbHON U ay TUTOPHOM pabOThI
oOy4Jaronuxcs U3 4ucia JUIl ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsI U MHBAJIU-
JIOB TPENOCTABISIIOTCA B (hopMax, aAalTHUPOBAHHBIX K OIPAaHUYEHUSM HUX 370POBbI U
BOCIIPUSTHS MHGOPMALIUH.

OcBoeHME NUCIUIUIUHBI (MOIYJsl) JIMIIAMUA C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
3I0POBbSl ¥ WHBAIMJAMHU OCYIIECTBIISIETCS C MCIIOIB30BAHUEM CPEICTB OOy4YeHHUs 00-
IIEr0 U CEIUAILHOIO Ha3HAYCHUS.

[Ipu 3aHATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BaHKE 3BYKOYCHJIMBAIOIICH amnmapaTrypbl, MYJIbTUMEAUNHBIX CPEICTB U JPYTUX
TEXHUYECKUX CPEACTB IpHuema/mepeaaund yueOHOW MHPOpMalMKU B JOCTYIHBIX (OopMax,
MOOMJILHOM CUCTEMBI MPEMNoIaBaHus JJIsi 00y4YarouMXcs ¢ UHBATUAHOCTBIO, TIOPTATHUB-
HOM MHIIYKIIMOHHOW CUCTEMBI. Y4eOHast ayIUuTOpus, B KOTOPOH 3aHUMAIOTCS 00yJaromIu-
€Csl C HapyIICHUEM ClTyxa, 000py/10BaHa KOMITBIOTEPHOM TEXHUKOM, ayIMOTEXHUKOU, BU-
JNEOTEXHUKOU, SJIEKTPOHHOU TOCKOW, MYyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHsATHSAX ¢ O0YYAIOMIUMHUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAaHUE B JICKIIMOHHBIX M YYEOHBIX ayJIUTOPUSIX BO3MOKHOCTH IIPOCMOTpA y1a-
JICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha JIOCKE WIM cllaiijla Ha dKpaHe) MpHU MOMOITU
BUJICOYBEJIUUUTEIEH JJIs1 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYYAIOMIMMHCS € HAPYLIEHUAMH OINOPHO-ABHUIATEILHOI0
anmapara UCIOJIb3YIOTCSl allbTepHATUBHBIC YCTPOMCTBA BBOJAA MH(MOpPMALIUU U APYTrUe
TEXHUUYECKUE CpeJICTBa MpHeMa/mepenadyn yuyeOHol uMH(opMalmu B JOCTYIHBIX (op-
Max, MOOMJIBHOM CUCTEMBbI 00YUYEHUSI JIs JIFOJIEN C MHBAMIHOCTHIO.
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