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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Lenbo ocBoOeHMs TMCUMIUIMHBI SBJSETCS MOATOTOBKA OOYyYalOUIMXCS K PELICHUIO 3a1ad
npodeccCHoHABHOM AeITeTFHOCTH B 00JACTH anmapaTHON pean3aliy alfOPUTMOB TI0 HAMPABJICHUIO
noarotoBku 09.03.01 «MHpopmaTrKa ¥ BEIYUCIUTEIbHAS TEXHUKa» (TPOQMIH MOATOTOBKU: «Bhrumc-
JTUTENbHBIE MAIlIMHBI, KOMIUIEKCHI, CHCTEMBI U CETH») TOCPEACTBOM 00ECIICUeHHS ATArnoB GopMHUpPOBa-
HUS KoMIieTeHIui, npeaycMoTpeHHbIX @I'OC u ycTaHOBJICHHBIX MPOTpaMMOi OakajlaBpuaTa Ha OC-
HOBE MPOPECCHOHATBHBIX CTAHIAPTOB, B YACTH MPEACTABICHHBIX HIDKE 3HAHUW, YMEHUN U HABBIKOB.

3agaun IMCOMIVIMHBI: W3YYUTh NOHSITHHWHBIN ammapar AUCLMILIMHBL, OCHOBHBIE TEOpPETHYE-
CKHE TIOJIO)KEHHUS U METOJbl UCIOIb30BaHUS IPOrPaMMHUPYEMOM JIOTUKH TSl peanu3auu o0padoTKu
JTAHHBIX W YIPaBIIEHUS, O3HAKOMHUTHh OOYYAIOUIUXCS C COBPEMEHHBIMH pa3pabOTaHHBIMU Ui HUX
CAITIP, ocobeHHOCTSIMU TIPOSKTUPOBAHUSI BBICOKOA((PEKTUBHBIX almapaTHBIX CPEJCTB MpUEMa, Tepe-
nayu 1 00paboTku nHGOpMaIu, chopMUpOBATh YMEHHUSI U IPUBUTH HABBIKU MTPUMEHEHHS TEOpEeTHYE-
CKUX 3HAaHUH A7 pelieHus NpopecCuOHaIbHbIX 3a/]ay, TAKMX KaK MOJIEIMPOBAaHUE U pa3paboTKa CXeM
Ha ocHoBe [IJINC, BcTpanBaHue UX B IPOrpPaMMHO aIlllapaTHBIE CPEACTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JuctumnimHa «AnmapaTHas peanu3anusi aIroOpuTMOBY» OTHOCHTCS K 4acTH, (OpMHUPYeMOit
y4acTHUKaMH 00pa30BaTENIbHBIX OTHOLICHHIA.

Jins n3ydeHns: TaHHOW JAMCIMIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHUS U HaBBIKH, (hOpMHUpYyEMbIe
IpEeANIECTBYIOMNMI JUCIUIUTHHAME B TpaekTopun GopmupoBanust komnereniun [1K-5:
e DJIEKTPOHMKA;
o (CXeMOTeXHHKa;
¢  MUuKpOIPOLIECCOPHBIE CUCTEMBI;

JlaHHOUW AMCHMIUTUHA SIBIISIETCS 3aBEepIIaroNIel B paMkax Tpaektopuu ¢popmuposanus [1K-5:
e MoaenupoBaHue.

Taroke AucHUIUIMHA SIBIsETCS QYHIAMEHTOM JUI CIeayouux npaktuk u ['UA:
e [IpennumioMHa NpakTUKa
e [loaroroBka K 3aIIMTe U 3aIIUTa BBITYCKHOW KBATU(UKAITMOHHOW PaOOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

OcBoeHue TUCIHUILTIHBI HAMPaBJIeHO HA (POPMHUPOBAHUE HIIEMEHTOB CIEAYIOMIUX KOMITETCHIUN
B cooTBeTcTBUM ¢ ®I'OC BO 1 OIl BO no nanHoMy HanpaBJI€HUIO MOATOTOBKHU:

IlepeyeHb NIaHNUPYyeEMbIX Pe3yJbTATOB 00y4YeHHS M0 AUCUUIIMHE (MOAYJII0), COOTHECEH-
HBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIEeTeH I

Komnerenmnus NHaukaTopsl 10CTHKEHU KOM- Pe3yabTaThl 00yYeHHs
neTeHumi

ITK-5. Cnoco6en | [1K-5.1 Criocoben pa3pabarpiBaTh | 3HACT:

pa3pabaTbIBaTh U | DJIEMEHTBI U CXEMBI allllapaTHOU pe- | - IPUHLUILI [OCTPOCHUS JJIEKTpUYE-
HACTpauBaTh  THUIIO- | aJU3allUU AJITOPUTMOB. CKHX CXEM;

BbIE  DJICKTPOHHBIC - (Qu3uYecKue W IINEKTPUUYECKUE MO-
CXEMBbI, CXEMOTEXHH- JIEJIA OCHOBHBIX AJIEKTPUYECKUX CXEM;
YCCKHC Yy3Jibl, aIllla- - OCHOBBI IPUHIUIIOB CKBO3HOI'O ITPO-
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KoMnerennus

NHauKaTopbl 10CTHKEHUSA KOM-
neTeHnuii

Pe3yabTarsl 00yyeHus

paTHOE W TPOTrPaMM-
HO€E 00ecIieueHre CH-
CTEM Ha OCHOBE MHK-
POTIPOIIECCOPOB

EKTUPOBAHHSI.

- o0mui MapumipyT mpolecca MpoeK-
TUPOBAHMSI, METOJBI U ATAIlbl MPOCK-
TUPOBAHUS

YmMmeer:

- paboTaTh C TEXHHUYECKOW JTOKyMEH-
Taruen.

- HCIOJIb30BaTh (YHKIHOHAIHHBIE
BO3MOXXHOCTH M CIOCOOBI NPHMEHE-
HUS TPOTPAMMHBIX IAKETOB CHCTEM
ABTOMATH3UPOBAHHOTO  MPOCKTUPO-
BaHUS

Bnaneer:

- HaBBIKAMU Pa3pabOTKH CXEeM CTaH-
JTApTHBIX sUeek OMOIMoTeK W (PyHK-
[IUOHANIBHBIX Y3JIOB;

- MpHeMaMu TIPOBEPKU (PYHKIIMOHH-
POBaHUS STUYEEK, CXEM U y3JIOB;

- TpHeMaMH HCCIICOBaHUS pPabOTHI
CXEM U Y3JIOB Ha Pa3NUYHYIO Harpys-
Ky U HW3MEPCHHEM BPEMCHHBIX Iapa-
METPOB PabOTHI.

I1K-5.2 Pa3zpabaThiBacT moBeaeHYC-
CKO€ OIMCaHue MOJEIIEH anmapar-
HBIX CPEJCTB Ha OCHOBE ITPOTPaM-
MHUPYEMOMU JIOTUKHU

3Haer:

- OPUHLUNBL CKBO3HOI'O IPOEKTUPO-
BaHMs YCTPOMCTB armapaTHO pealu-
3y10H_II/IX a)'II‘OpI/ITMBI;

- S3BIKM TMOBEIEHYECKOIO OIMMCAHMS
U(PPOBBIX KOMIIOHEHTOB M JIOTHYe-
ckux pynkmuit VHDL u Verilog.
VYMmeer:

- HUCIOJIb30BAaTh CUCTEMBI aBTOMATH-
3UPOBAHHOTO MPOECKTUPOBAHMS C HC-
nonb3oBanuem I1JIMC;

- HpOBOI[I/ITI: OIINCaHUue aHHapaTHBIX
CPEJICTB Ha MOBEICHUYECKOM SI3bIKE.
Bnaneer:

- HaBBIKaMU Pa3pabOTKH anmapaTHBIX
CPENCTB C UCIOIb30BAaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB TPOCKTHUPOBAHUE
n MOI[GJII/IpOBaHI/I}I aHHapaTHBIX
CPEJICTB.
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4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHDBI

CTpyKkTypa AUCHMILIMHBI:

Ne Wazexe

Coveerp Voo sa xype
B wacon N B y wacon e Kap | Cew
Hie ONTPOT ["Roero | Kowraxt | Jlex | Jlao | Tp | KPIL | CP | Kowrpoms | >¢ [ Heaem | Kowrpome [MRcc o T csimans | Jlex [ Jlao | Tip | KPIL | CP | Kowpom | Beero | oA

4

B1.B.JIB.03.01

Annapasias
PCAIISAI | 53,3 PTP 180 52 20 32 92 36 5 320 180 52 20 32 92 36 H 15 8
anropuyB

OBO3HAYEHUA:

Buabl npoMexyTOYHOM aTTecTaAlMU (BUIAbI KOHTPOJIA):
DK3 - DK3aMCH;

3a0 - 3ader C OIIEHKOM;

3a

— 3a4CT.

Buasi pador:

KoHTakT. — KOHTaKTHas paboTa 00yJaroIuXcsl C MPETo1aBaTeleM;
JIek. — NeKIMOHHBIC 3aHATHS;

Jla6.— maGoparopHbie padoThI,

[Ip. — npakTHYeCKUE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOii IPOEKT);

PT'P — pacuetno-rpaduueckas padora (pedepar);

CP — camocTosiTenbHas paboTa CTYJCHTOB;

3.6.— 00BeM AUCIUIIMHBI B 3a4ETHBIX SMHUIIAX.

Conep:xaHue TMCUMILTHHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

JleximoHHbIe 3aHATHS, KonudecTBo - 10 mo 2 gaca:

1.1. IIporpammupyemsle oruueckue cxembl. CPLD. FPGA.

1.2. BecrpauBaemele cniernanuzupoBannbie 61oku B [IJINC.

1.3. SA3pixku HDL.

1.4. Cucremsl npoekTupoBanus U moaenuposanus Ha [TIJIMC.

1.5. Opranuzanus cuCTeMbl CHHXPOHU3ALMH alapaTHO-IPOrPAMMHBIX CPEICTB.

1.6. Micrionp30BaHrEe PETUCTPOB MAMITH U OYepeieii B CTPYKTypeE aImapaTHBIX CPeCTB 00padoT-
KM JIaHHBIX U YIIPABJICHUHU.

1.7. 'enepaTopsl U IETEKTOPHI CUTHAJIOB.

1.8. CpencrtBa 0OpabOTKH JaHHBIX C KOHBEUEPHOU M MapalIeIbHONW CTPYKTYpPaMHU.

1.9. OreHka C10KHOCTH amllapaTHON U MPOTrpaMMHON peanu3anuu o0paboTKu HHPOPMAIIUH.
1.10. IlepcrieKTHBHBIE HATTPABJICHUS PA3BUTHUA allllapaTHBIX CPEJICTB.

JlaGopaTopHbie pabOThI, KOJTUYECTBO - 8 1Mo 4 Jaca.

2.1. TIpoekTupoBaHue Ha OCHOBE 0a30BBIX AJIEMEHTOB (IIPUMHUTHUBOB).
2.2.Pa3pabotka Ha ocHoBe VHDL.

2.3. Pazpabotka Ha ocHoBe Verilog

2.4. IIpoekTupoBaHKe KOAepa KaHaJIa CBS3H.

2.5 IlpoexTupoBaHue AeKoIepa KaHajla CBSI3H.

2.6. FIFO.

2.7. IlpoekTupoBaHuE NepeaaTINKa U IPUEMHUKA KaHajla CBSI3U.

2.7 TlpoBepka kaHaia MOCJeI0BaTEIbLHOM Mepelayn U Mpruema.

PacuerHo-rpaduueckas padboTa.
Pa3paboTka n MoiennpoBaHne IpUEMO-TIepeJaTINKa OCIEA0BATEIbHOTO KaHajla CBSI3H 110 UH-
JMBHIYaJIbHOMY 33JJaHHIO.

CamocTosTenbHas paboTa CTYICHTOB:
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Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

4.1. [ToaroToBKa K 3amiuTe JaOOpaTOPHBIX padOT.

4.2. IloaroroBka ¢ MPaKTUYECKUM 3aHATHUSM.

4.2. CaMOCTOATEIbHOE U3YYEHHUE TEOPETUUECKUX MATEPHAIIOB MO CIETYIOIIMM BOIPOCAM.
Cospemennnie [IJIMC npousBoactea komnanuii Altera, Xilinx, Actel, Atmel, Lattice.
CuHTaKCcuC U CTpyKTypa Mojieau Ha ocHoBe VHDL.

CuHTaKCHC U CTPYKTYpa MOJIeNTd Ha ocHOBe Verilog.

Cuctema npoektupoBanus Quartus pupmer Altera..

Crtpykrypa, coctaB u BozmoxxkHocTd CAIIP Foundation ISE ¢upmsr Xilinx
TecTupoBaHue U qUarHoCTUKa cxeM ¢ ucnodibzoBanreM JTAG.

Hcnonp3oBanne FPGA mia LHOC.

Texkymuii KOHTPOJIb:
- IPOBEPKa KOHCIEKTOB JIEKIIMH U JIOTIOJIHUTENBHBIX TEOPETUYECKUX MATEPUATIOB;
- IPOBEPKa OTYETOB MO JTA00OPATOPHBIM paboTam;
- 3a1UTa JJA0OPAaTOPHBIX padoT;
- nposepka PI'P.

Pe3ynbpTaThl TEKyIIero KOHTPOJIS (UKCUPYIOTCS C HMCIOJIb30BaHUEM TpeXOalIbHON CHCTEMBI
(0, 1, 2) npu npoBeaECHUH KOHTPOJIBHBIX HeNeNb MO0 TpaguKy ¢Guiinana B TEYCHUE CEMECTpa, a TaKXKe
YUUTBIBAIOTCS NPENOAABATENEM IPU OCYLIECTBICHUM IPOMEKYTOUYHOW aTTEeCTAllUU MO HACTOSIIEH
JUCLUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT YA

Tabnuua - O6pa3oBarenbHbIe TEXHOJIOTUH, UCIIOIb3yEMbIE IIPU PEAIN3aALUU PA3IUUHBIX BHJIOB yueO-
HBIX 3aHSATUH N0 AUCLUILINHE

Ne | Buabl y4eOHBIX 3aHATHI Oo0pa3zoBare/ibHbIC TEXHOJTOTHH
n/n
1 Jlexun Knaccuueckast (TpaguiimorHas, ”HGOpPMAIIMOHHAS ) JICKITHS.

HNurepaktuBHas gekuus (JEKUUSI-BU3YyaIU3aLNS).
WNuTtepakTuBHas geKuus (MpoOaeMHast JICKIIHS).

Jlexiusi, cCOCTaBICHHAsE HA OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIIE-
JIOBAaHUW, B TOM YHCJIE C Y4ETOM PETHOHAIBHBIX OCOOCHHOCTEH
npo¢eCCHOHATIBHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
cTelt paboTomarenei.

NunuBuayanbHbIE ¥ TPYIIIOBBIE KOHCYIBTAIIUH 110 JUCIIUATLIHNHE.

2 JlaGopaTtopHnas pabota TexHoMOoTHS BBITTOTHEHHUS JIA0OPATOPHBIX 3aJaHUNA WHIUBUIY-
QJIBHO.

TexHomorus mpooOJIeMHOTO 00YUYEHHUsT Ha OCHOBE aHAJIN3a PE3YJIb-
TaTOB JIA0OPATOPHON PAOOTHI: MHAMBUIYAIBHBIN OMPOC, MPe-
CTaBJICHUE CTYJICHTOM PE3YJIbTaTOB JJAOOPATOPHOU PabOTHI B
¢dopme otyera.

3 PacuetHo-rpaduueckas pa- | BrinmonHeHne HHANBUAYAIBHOTO 3aJaHUs U 0(OpMIICHHE OTUYETA.
6ota TexHomnorust 00CYXKIeHUS WHIAUBHUYaTbHO MOJTYYEHHBIX PE3yJib-
TaTOB ¢ (HOPMUPOBAHHEM OLICHOYHOTO 3aKITIOUEHUS

4 CamocrosrenbHas paboTta HNnpopmManinoHHO-KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH (IOCTYH K
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Ne | Buabl yueOHbBIX 3aHATHH OoOpa3oBare/ibHbIE TEXHOJIOTUH

n/n

crynentoB (BHeayauTopHas) | DUOC ¢unmana, k ObC drmimana, noctyn Kk uHGOPMAIIMOHHO-

MCETOANYCCKUM MATCpUaIiaM I10 I[I/ICI_[I/IH.HI/IHC).

5 KonTtpons (mpomexxyrounass | OTBeT 1o Ouery.

aTTECTaIUs: YK3aMEH)

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTALIAY — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

K npomexxyToyHON aTTecTally CTYACHTOB IO AMCLUUIIMHE MOTYT MPHUBJIEKATHCS MpPE/CTaBU-

Tenu paboTonaTeneil, mpeno aBaTe MocAeAYIONIMX TUCIHUIUINH, 3aBeAYIONHe KadeapamH.

OHCHKa KadyeCTBa OCBOCHHA AUCHHUIIIIMHBI BKIHOYACT KakK TCKYI_HI/Iﬁ KOHTPOJIb YCIIEBAEMOCTH,

TaK ¥ MPOMEXYTOUHYIO aTTECTALHUIO.

XN R

[\NO T NS T NG T NG T NG Y Sy U U Gy W Gy G G U G W W S Vs

25.
26.
27.

6.1. OneHo4HbIe CPeACTBA TEKYLIEr0o KOHTPOJISI YCIIeBAeMOCTH::

Bonpocs! 1151 3alMThI 1a00paTOPHBIX padoT
[Tepeuncnure ocHOBHBIE KOMIOHEHTHI cucTeMbl MAX+PLUS I1.
OOBsicHUTE TOPSIIOK CO3JaHUS MOJICNIM HAa OCHOBAaHUH BPEMEHHBIX TUATrPaMM.
OOBsicCHUTE TTOPSIIOK CO3/IaHUS MOJIETH B (hOPME CXEMBI.
Kakue onepannonsslie 6J10kH BXOIAT B coctaB Kommuisitopa MAX+PLUS 1L
Kak npoBeputh mpaBMIbHOCTh (PYHKIIMOHUPOBAHUS MOJIEIH.
ITosicHuTE OCHOBHBIE OIIEPALIMU IIPU CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co3nate cOMBOJI MOZENH AJI UCIIOJIB30BAHUS €€ B rpaueckoM peIaKkTope.
Kaxkue IIJIMC mMoryT ucnonb3oBaThCs Ipu MoaenupoBanuu B cpene MAX+PLUS
Kakyro ctpykrypy umeer VHDL onucanue 351eKTpoHHON Moaenun?

. Kakue xnaccer 00bexToB nogaepxxkuaer VHDL?

. Kakue onepatopsl ucnons3yrorca B VHDL onucanusx moaeneit?

. Ilepeuncnure mpoOIEeMHO-OPUEHTUPOBAHHBIE KOMITOHEHTHI si3bika VHDL.

. B xako#i popme oOwsaBisercst mpoekt B VHDL?

. Kakoii Buz umeer onucanue apxutekrypsl npoekra B VHDL?

. Uro Takoe 6mbmmoTeku npoekrta? Kak o0bsaBisiercst koHburypaius npoekra B VHDL?
. Kak o0bsBisiroTcst koHcTanTel B VHDL?

. Kak ucnons3yrorcst nepemeHubix B VHDL?

. Yro Takoe curnainsl B onucanusix VHDL?

Kak 3agaercs monenbHoe Bpemsa B VHDL?

. Kak opopmisercsa npoekt Ha Verilog?

. Kakoit Bug umeror Mmoaynu Ha si3eike Verilog?

. Kak peanusyrorcs aBromartsl Ha si3bike Verilog?

. IlpeacraBuTh onMcanue apXUTEKTYpbl ACHHXPOHHOro D-Tpurrepa.

. IIpencraBuTh onucaHue apXUTEKTYpbl CHHXPOHHOIO D-Tpurrepa co BXxogamMu ycTaHOBKHU B ‘0’

n‘l’

IIpeacraBuTh onucaHue apXUTEKTYpPbl PErUCTPA CIBUIA.

IIpencraBuTh ONKMCcaHNUE apXUTEKTYPBI PETUCTPA CABUTA C MApaUIEIbHON 3aIIACHIO.

Kak o rpa¢y nepexonos Beimonauts VHDL onucanue nocienoBaTenbHOCTHON CXEMBI.

7
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28.

29.
30.

31

33.
34.
35.
36.
37.

OOBSICHUTH CHHTAKCHC HCIOIB30BaHMs orepaTopa Beibopa CASE B mocienoBaTeabHOCTHBIX
CXEMax.

Kak onucaTh TakTHpOBaHUE EpEMEHHON IO (PPOHTY TAKTOBOT'O CUTHAIA.

Kak nomay4uuts cursas no npasuiaMm KoguposaHus Manuectep?

. Hy)xHO 1 TaKTUpOBAaTh BHIXOJHOM CUTHAJ NepeaaTynuKa?
32.

3a xakoe BpeMs OyzeT mepenaHo 16-TH pa3psaHOe CIOBO IO MOCTEI0BATEIbHOMY KaHAy C
TaKTOBOM yacTtoTol nepenatunkal 0 MI'n?

Ort uero 3aBucut emkocth FIFO nepenardnka nociae10BaTeIbHOIO KaHaia CBA3U?

Kak obecnieunBaeTcs CHHXpPOHU3AIMs Ha ypOBHE OUT B IPHEMHUKE?

Kakue BbI 3HaeTe criocoObl CHHXPOHU3AIUH KaJIpOB MPUEMHHUKOM IOCJIE0BATEIbHON JTUHUU?
CocraBbte rpad aBromata ynpasienus yzinamu FIFO — konep nmepenarunka.

Onummre JTOTUKY paboThl aBTOMara yCTPOMCTBA yNpaBlIEHUS NMPUEMHHUKOM COOOILEHHH Io-
CJIEZIOBATEILHOIO KaHaa.

6.2. OnleHOYHBIE CPEACTBA ISl IPOMEKYTOYHOM ATTECTAMH — IK3aMeEH.

[IpumMepbl BONPOCOB K IK3aMeHYy MO TMCHHUIJIMHE
[Iporpammupyemsie JTIorndeckre HHTerpaibHble cxeMbl. Knaccugukarus.
[Iporpammupyemsie gornueckue marpuibl (IIJIM — PLA).
[Iporpammupyemas marpuuHnas noruka (PAL).

[Iporpammupyemsiii Jorndeckuii apromar (PLS).

Makpostueliku. CTpyKTypa Makposdeek.

Matpuunsie [TJINC ¢upmsr XILINX.

Martpuunsie [TJIUC ¢pupmbr ALTERA.

Bcerpoennsie 6oxu [TJIMC.

9. 3arpyska B [IJIMC ¢aiina konpuryparmuu u3 ROM.

10. Koudurypuposanue [IJIUC B ctangapre JTAG.

11. Cucremsl npoextupoBanus u omnaaku [IJINC ¢pupmer ALTERA.

12. Cuctemsl npoektupoBanus u onanku [IJIMC dupmer XILINX.

13. A3biku npoextupoBanus HDL.

14. SI3pix onucanus anmapatHeix cpeacts VHDL.

15. SI3bIk onMcaHus anmapaTHbIX cpeacTB Verilog.

16. CuHXpoHU3a1Ms BEIYUCIUTENBHBIX YCTPOMCTB. [IpocKkanb3biBaHUsI CAHXPOHHU3ALIMH.

17. ®a3oBbie momexu. Jxutrep. Banaep.

18. OcobeHHOCTH Mepenay COOOIEeHHH Mo KaHaiaM cBsi3u. CHHXpOHHU3AINsI Ha YPOBHE
KaJIpOB.

19. Opranuzamus FIFO Ha peructpax naMsaru.

20. Opranuzauus FIFO nHa ocHoBe RAM.

21. Ovepenb KOMaH/I.

22. Kongetiepsl. Opranusanus. YpaBieHHUE.

23. IIporeccop MOTOKa JaHHBIX.

24.T'eHepaTopbl CUTHAJIOB HA OCHOBE (ha30BO aBTOMOJACTPOUKH YaCTOTHI.

25. [IpoekTupoBaHrE YCTPONCTB C yU€TOM 00ECIIEUCHUS UX TECTUPOBAHMUS.

26. CamoTECTUPOBAHHUE.

PN R DD =

[Ipumep npakTHYeCKUX 3aJaHUI, BBIHOCUMBIX HA IK3aMeH, 1Jisl IPOBEPKH NPAKTUYECKUX YMe-

KO

HUH 1 HABBLIKOB CTYACHTOB MO TMCHUIIJINHE

1. Co3pmaiiTe ¥ POMOAETHPYHUTE cxeMmy mpeoOpaszoBaTens kojaa I'pes B IBOMUHBIN
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2. CrpoeKTUpyiTe aBTOMAT YIIPABJICHUS HA 3 COCTOSTHUS 0 3aJJAHHOMY aJITCOPUTMY.

3. PaccunraiiTe MakCUMaJIbHYIO 4acTOTY MEPEKIIOYEHMS] ABOUYHOTO CUETUYHMKA HA 3a-
JTAHHOM 2JIEMEHTHOMW 0a3e W MOATBEPIUTE €€ MOICIUPOBAHUEM.

B dunumane ucnonp3yercs cucreMa ¢ TPaJAUIIMOHHON MIKAJION OIEHOK — "OTJIMYHO",

nn

xopoio",

"yIOBIETBOPUTENLHO", "HEYJOBIETBOPUTENHHO", "3auTeH0", "He 3auTeHo" (Hanee - mATHOAIUThHAS CH-

cTema).

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHUBAaHHUA 110 AUCHUIIIMHAM (B COOTBCTCTBUU C I/IHCprKTI/IBHBIM
nucbMoM HIY MOU ot 14 mas 2012 rona Ne 11-23):

Onenka
10 JUCIH-
IJINHE

Kpurepun oneHkn pe3yibTaToB
00yuyeHusI O TUCHUILJINHE

«OTIHYIHOY/
«3a4TEHO
(oTuHO)»/
«3a4TEHOY

BricraBnsiercs oOydaroniemycsi, 0OHapyKMBILIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOE U
r1y0OKOe 3HaHWEe MaTepUaioB U3YYEHHON AUCUUILINHBI, YMEHUE CBOOOIHO BBIMOIHSITh
3a1aHMs, IPENYCMOTPEHHBIE IPOIPAMMOM, YCBOUBILIUN OCHOBHYIO M 3HAKOMBIN C JI0-
MOJTHATEJILHON JTUTEPATypPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMoOi JUCITUTUTNHBL,
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepuaioB U3yYEeHHOW IUCIUILIMHBL, O€3yNpeyHO OTBETHUBIIEMY HE TOJIbKO Ha BO-
npocsl Ouiera, HO U Ha JIOTIOJIHUTENIbHBIE BOIPOCHI B paMKax paboueil mporpaMmsl
JUCLHUIIIIMHBL, TPaBUIBLHO BBINOJIHUBIIEMY MpakTUUYeCcKoe 3aaanue. OueHkKa 1o Jucuu-
IUTMHE BBICTABISIOTCS 00YYaIOLIEMYCs C YUETOM PE3y/IbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperi€HHble 3a IUCHUIUIMHON, cOpMHUpOBaHBI Ha YPOBHE — «3Ta-
JIOHHBIN.

«XOpOII0Y/
«3a4TEHO
(xoporo)»/
«324TEHOY

BricTaBnsercs oOyuaromemMycsi, 0OHApyKUBIIEMY TTOJTHOE 3HAHWE MaTeprajia U3y4eH-
HOM TUCHUIIIMHBI, YCTICIIHO BBIMOJIHAIOMIEMY MPEyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueil mporpaMMoil JUCITUTUIMHBL,
MOKa3aBUIEMY CHUCTEMAaTHYECKUN XapakTep 3HAHWM MO MUCUUIUIMHE, OTBETUBLIEMY Ha
BCE BOMPOCHI OWJIETa, MPABHIHHO BBHITIOJHUBIIUNA MPAKTUYCCKOE 3aJaHHe, HO JOITY-
CTHUBIIHIA TIPU 3TOM HEMPHUHIMITHAATbHBIC OIOKH. OIeHKA M0 JUCIUIUTNHE BBHICTABIIS-
I0TCsl 00yJaroImeMycs ¢ YIETOM Pe3yIbTaTOB TEKYIIETO KOHTPOJIS.

Komrmierenium, 3akperi€éHHble 3a AUCHUILTUHON, chOpMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«yIIOBJIETBO-
pUTETBHOY/
«3aUTEHO
(ymoBieTBo-
PHUTENBHO)»/
«3aUTCHO

BricraBnsercs oOy4aromemycs, 0OHapyKMBILIEMY 3HAHHE MaTepHaja U3y4eHHOU JIuc-
[UTTMHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIIeH yueObl B mpencTosuiei padoThl
1o MPOQECCHH, CIPABISIFONIEMYCSI C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOM, pEKOMEHIOBAHHOM pabovei mporpaMMon JUCITUIUIMHBL, JOMYCTHBIIEMY
MOrpCIIHOCTL B OTBCTC HAa TCOPECTUYCCKUC BOIIPOCHI I/I/I/IJII/I IIpU BBITIOJIHCHUHW MPAKTH-
YECKHMX 3aJaHuii, HO O0JaJaroIIeMy HEOOXOJUMBIMU 3HAHUSAMH JJISI X YCTPAHCHUS
noa pyKOBOACTBOM IIPCIIOAaBaTCIIA, .HI/I6O HCIMIPABUJIBHO BBIIIOJIHUBIICMY IMPAKTUYC-
CKO€ 3aJIaHKe, HO TI0 YKa3aHMIO MIPETI0/IaBaTelIsl BHITTOJTHUBIIEMY IPYTHE MTPAKTHUECKUE
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Ouenka Kpurepun oueHku pe3yjibTaToB
mo AucCuu- oﬁyqemm mo AMCIUIIJINHE
IJIMHE
3alaHusA U3 TOIO KC pa3acia JUCHUIIIIMHBI.
Kommnerenmnuu, 3akpeni€éHHbIe 3a TUCIHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIN.
«HEYIIOBJIE- BricTaBnsercs oOyuaromemycs, 0OHapYKUBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHMUIX OC-
TBOPUTCIIb- HOBHOI'O MaTcpualia H3y‘-IeHHOﬁ JAUCHUIIIMHBI, OOMYCTUBLICMY MNPUHIUIIHNAIBHBIC
HOY/ HE 3a- OILINOKHU B BBIIOJIHEHUN SaﬂaHHﬁ, HC OTBCTHUBLICMY Ha BCC BOIIPOCHI ouiera u JOITO0JI-
YTCHO HUTCJIbHBIC BOIIPOCHI U HCIIPABUJIBHO BLIMTOJIHUBIICMY NPAKTHYCCKOC 3aJaHUC (Hera-

BUJIBHOE BBINIOJIHEHUE TOJIBKO IPAKTHUYECKOTO 3aJaHMsI HE SIBISETCA OJHO3HAYHOMN
MPUYMHON J1JIs1 BBICTABIICHUSI OLICHKU «HEYIOBIETBOPUTEIBHOY). Kak mpaBuiio, olieHka
«HEYAOBJIETBOPUTEIILHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTE 00yde-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOMOTHUTENbHBIX 3aHSATHI M0 COOTBETCTBY-
foleit nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ y4éToM
pPe3yJabTAaTOB TEKYIIETO KOHTPOJIS.

KomnereHnuu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUIUINHON, HEe chopmu-

pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHNE

Jst npoBeaeHNs JTeKIIMOHHBIX 3aHATHI HCIIONb3yeTcsl yueOHast ayJUTOPHS AJis TPOBEICHUS
3aHSATUN CEMUHAPCKOI0 THUIA, TPYIIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOUYHOW aTTECTAllMK, OCHAIIECHHAs CHEIUaTU3UpPOBAHHON MeOeblo; JOCKOW ayJuTOPHOM;
JEMOHCTPAIIMOHHBIM O00OPYIOBAaHUEM: MEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); TMEPEHOCHBIM
(cTarmoHApHBIM) POEKTOPOM.

Jliist mpoBeieHusl 3aHATHIL JIADOPATOPHOI0 THIIA UCIONB3YETCsS yueOHas ayIuTOpUs IS Ja-
O0paTopHbBIX PadOT, BBHIMOJIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIllEHHAs ClielnaIn3upOBaHHON Me-
0eIbIo; JOCKOM ayTUTOPHOI;, MEPCOHATLHBIME KOMITBIOTEPAMH, CBS3aHHBIMU JIOKAIBHON BBIYMCIIH-
TEILHOM CEThIO ¢ MoAKIIoUYeHHEeM K ceTu MuTepretr u nocrynom B DUOC dunmana, ycTaHOBICHHBINA
CAIIP npoextupoBanus u moaenuposanus Ha [1IJINC.

Jdns camocTosiTeIbHON PadoThl 00YYAKIIMXCH 0 JUCHUIUIMHE UCHOJIB3YETCS MOMENIEHUE
IUISL CAMOCTOSITENIFHON paboThl 00YYaroIuXcsl, OCHAILICHHOE CIICIHATU3UPOBAaHHON MeOeIbIo; JOCKOM
ayTUTOPHOM; MEepPCOHAIbHBIM KOMIIBIOTEPAMH C MOJAKIIOUYEHHEM K ceTH VIHTepHeT W JOCTyloM B
SUNOC dunnana.

IIporpammHoe o0ecnevyenue

[Ipu mpoBeeHNY JIGKIMOHHBIX 3aHATHI MPeycCMaTpUBaeTCs UCTIOIb30BaHue makera Microsoft
Office (cuctema 1t MOATOTOBKHU U TTpOBeACHUS npe3eHTanuidi Microsoft Power Point).

[Ipu npoBeneHnHu 1a0OPATOPHBIX PAa0OT CTYAEHTAMHU MPEIyCMATPUBACTCS HCIOJIb30BaHUE
CAIIP ALTERA MAXII+ PLUS u TexcroBoro peaakropa Microsoft Word st opopmieHus 0T4ETOB.

8. OBECIIEYEHHE OBPA30OBATEJIbBHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xone peanu3zanuy TUCIUIUIMHBI UCIONB3YIOTCS CIEAYIONINE TOTIOTHUTEIBHBIE METOIBI 00Y-
YeHMsI, TEKYIIEr0 KOHTPOJII YCIEBAEMOCTH U NMPOMEKYTOYHON aTTECTallMd OO0YyJarolIMXCsl B 3aBUCH-
MOCTH OT UX UHJIUBHUIyalIbHBIX OCOOCHHOCTEH:
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AJISl CJIeNbIX M CJIA00BHASIIMX:

- JIeKIMK 0(OPMIIIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMITBIO-
Tepa CO CIEeLUAITU3UPOBAHHBIM IPOrPaMMHBIM 00€CTIEUCHUEM;

- MMCbMEHHBIE 33JaHUs BBIMOJIHAIOTCS Ha KOMITBIOTEPE CO CIEIHATU3UPOBAHHBIM MPOTrPaMM-
HBIM 00€CIeYeHNEM, UK MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- JUIsl BBIIIOJIHEHUS 3aJaHUs IPU HEOOXOAMMOCTH MPEAOCTABIACTCS YBEJINYHUBAIOLIEE YCTPOU-
CTBO; BO3MOXHO TaK)K€ HCIIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIIUX YCTPOUCTB;

- IUCbMEHHBIE 33aJaHHs OPOPMIISIOTCS YBEJIIMYEHHBIM HIPUPTOM;

- 3a4€T MPOBOJUTCS B YCTHOM (popMe HITH BBIIOJHSETCS B MUCbMEHHON (JOpMe Ha KOMIIBIOTEpE.

AJIS TIIYXHUX H ¢J1200C/HbIIIAIINX:

- JeKIH 0(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO JOKYMEHTA;

- INCbMEHHBIE 33JJaHMsI BBINOIHAIOTCSA Ha KOMIIBIOTEPE B MUCBMEHHOM (popme;

- 3a4€T MPOBOAUTCS B MUCHMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEJCHHE B (hopMme
TECTUPOBAHUS.

AJISl UL ¢ HAPYLIEHUSIMU OTMIOPHO-IBUIATEJIbHOI0 anmnapara:

- JIeKIMK 0(OPMIIIOTCS B BUJE DJIEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C MOMOILBIO KOMIIBIO-
Tepa CO CIEeUUANTU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

- MMCbMEHHBIE 33aHUS BBINOJIHAIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAaHHBIM IPOTrPAMM-
HBIM 00CCIICUCHHEM;

- 3a4€T NPOBOJUTCA B YCTHOH (pOpME MIIM BBINOIHAETCS B MMCbMEHHON (pOpMe Ha KOMIIbIOTE-
pe;

- UCTIOJIB3YETCs crenuanbHas yaeOHas ayautopus mis jauil ¢ JIOB3 — ayn. 106 rmaBHoro yue6-
HoOro kopmyca 1o aapecy 214013, r. CmoneHnck, DHepreTuueckuil np-a, 1.1, 3aaHue 3HEPreTHYECKOro
WHCTUTYTA (OCHOBHOM KOPIYC).

[Tpu HeOoOXOMMMOCTH MpETyCMaTPUBACTCS YBETUUYEHNUE BPEMEHH JJIs1 IOATOTOBKH OTBETA.

[Iponienypa npoBeneHUs MPOMEKYTOUHON aTTeCTAlMK JUIsl OOydaroIlUXCs YCTaHABIMBAETCS C
yu€TOM MX MHIUBHIYaJIbHBIX MCUXo(duzndecknx ocodbeHHocreil. [IpomexxyTouHas artecTaiusi MOXKeT
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipu mnpoBexaeHWMH TNpOLEAYPHl OLEHUBAHUSA pPE3YAbTaTOB OOy4YeHHs IpeaycMaTphBaeTCs
UCIOJIb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBA3M C MHAMBHUIYaJIbHBIMH OCOOEHHOCTSIMHU
00y4Jaronuxcsi. ITU CPEeICTBA MOTYT OBITh MPEJOCTABICHbI (DUIMAIOM, UJIM MOTYT HCIIOJIb30BaThCs
COOCTBEHHBIE TEXHUUYECKUE CPEJICTBA.

[IpoBenenue nporeaypsl OLEHUBAHUS PE3YIBTaTOB OOYYEHUS JOMYCKAETCS ¢ HCIOIb30BAaHUEM
IMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcs A0CTYNn K MHGOPMAIMOHHBIM U OuOIMOrpadguyecKuM pecypcam B CeTH
HuTepHer 11 kaxxaoro odyyaromerocst B popmax, aJalTHPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/10pPOBbs U
BOCTIPUATHS UHPOPMALIUU:

AJISl CJIeNbIX M CJIA00BH S IIMX:

- B Ie4aTHOU (popMe yBEIIMYEHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

AJIS TIIYXHMX U €1a00CIbIIIAIIMX:

- B Ie4aTHoH popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

AJ1 00y4YaroIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIaTeJbLHOI0 annapara:

- B Ie4aTHou opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.
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9. VYEBHO-METOAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

OcHoBHas JIMTEpaTypa.

1. Ilyxansckmii I'.1., HoBocenbueBa T.S. [IpoekTupoBanue nudpoBeIX yCcTpoicTB: YueOHOE
nocodbue. - CII6.: UzmarensctBo "Jlamp", 2012. - 869 c¢. B DBC «Jlaub». Pexxum nocryma:
http://e.lanbook.com/view/book/68474/

2. bepuyn [0.B. SI3bik onmcanus snexkTpoHHO# ammaparypsl VHDL: yue6. mocobue - MK
M3p-eo MI'TY wum H.D. baymana, 2010. - 61. B DOBbC «Jlawb». Pexum nocrtyna:
http://e.lanbook.com/books/element.php?pll 1d=52394/

3. Tlonskos A.K. S3eiku VHDL u VERILOG B npoektupoBanuu mudpoBOi anmaparypsl Ha
[TJINC: yuebnoe nocobue / A.K. ITonskos. — M.: U3narensckuii jom MOU, 2012. — 220 c.

4. TlonsukoB A.B. IIpoekTupoBaHHE anmapaTHbIX CPEACTB BBIUUCIUTEIBHBIX CHCTEM.
Mertoauyeckre Yyka3aHus K Ja0opaTopHbIM paboTaM 1O Kypcy "AmmapatHas —peagu3arus
anroputmoB'"/A.B. Tlonsukos. - Cmonenck: PUO ¢ummana TOYIIBO "MBU (TY)" B r. CMoneHcke,
2008 .- 16 c.

JlononHurenbpHas IuTepaTypa.

1. ConoBbeB B.B. OcHOBBHI si3bIKa TPOCKTHUPOBaHMS MUGPOBOM ammapatypsl Verilog. — M.:
lNopstuas nunusa — Tenexkom, 2014. — 206 c.

2. TI'pymBuuxuii, Poctucnas Uropesuu. [IpoekTrpoBaHue cucTeM Ha MUKPOCXEMAX C
nporpammupyemoit ctpykrypoit / P. W. I'pymBunkuii, A. X. Mypcaes, E. I1. YrpiomoB .— 2-¢ 3.,
[mom. u mepepabd.] .— CII6. : BXB-IletepOypr, 2006 .— 736 c. : ui.

3. VYrpiomos, EBrenutii [TaBnoBuu. [{udpoBast cxemorexHuka : yueo. mocooue /st By30B 110
Harnp. 230100 "UndopmaTrka u BeruucnutensHas rexuuka" / E. I1. YrpromoB .— / 3-e u3n. — CIIO. :
BXB-Ilerepoypr, 2010 .— 797 c. :

4. CuHXpOHM3AIUA B TEIEKOMMYHUKAIITMOHHBIX CUCTEMAaX. AHAJIU3 MHXCHEPHBIX PELICHUN. —
M.: Oxo-Tpennas, 2003(7). — 272 c. (2 mwT)

5. VYrpromos E.IL. [Tudposas cxemorexuuka. — CI16.: BXB-IletepOypr, 2004. -512 c.

6. I'pymesuikuii P.U. [IpoekTupoBanue CUCTEM HA MUKPOCXEMAX MPOrPaAMMHUPYEMOI
noruku. —CI16., BXB-ITerepOypr, 2002. -606 c.

7. Cremenko B.B. IUNIUC ¢pupmer ALTERA: DnemenTHas 6a3a, CHCTEMBI IPOSKTUPOBAHUS U
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CMOJTEHCK I
Hanpasnenue noocomosxu 09.03.01 « Mugpopmamuxa u 6bi4uciumenbas mexnuxa» ( wounuan
Ipogunv noocomosxu « BurtuucaumenvHoie MAuuHbl, KOMNIIEKCL, CUCTNEMbL U CemU» AN N
PIIJ[ 51.B.JIB.03.01 «Annapamuas peanuzayus aicopummosy M.?"_)

— KOMIUIEKT JISKIIMH B (hopMaTe MyIbTUMEIUHHBIX MPE3CHTALIHH;
Y4eOHO-MeTOAMYECKHEe MaTepraibl pa3MeIlleHbl Ha pecypcax Kadeapesl.
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CMOJTEHCK I
( DNTTAAT]

& N
PIIJ[ 51.B.JIB.03.01 «Annapamuas peanuzayus aicopummosy Mau_)
JUCT PETUCTPAIIUA N3MEHEHUHA

Howmepa crpanung

Ho- Bcero Hara

Mep aHHYy HaumenoBanue IMoamuce, ®©.1.0. BHCCEHIS I3 Jlata
usme | 13MC | 3aMe Hymt | €TP& 1y No okyMeHTa, | BHECIIETO H3MEHe-

Me- | Me- | HO- | nmpo | HHIB . MEHEHUA B BBEJICHUSI U3-
MCHE BBOJSAIIETO HUS B JAHHBIN JK- .
_ | HeH- | HeH- | BBIX | po- | HOKY- JaHHbIY JK- MEHEHUA

HE U3MEHEHUS 3EMILISIP

Hus | HBIX | HBIX BaHH | MEHTE 3EMILLAP

BIX
1 2 3 4 5 6 7 8 9 10
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