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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Lenbo ocBoOeHMs TMCUMIUIMHBI SBJSETCS MOATOTOBKA OOYyYalOUIMXCS K PELICHUIO 3a1ad
npoeCCUOHATILHON JeSITeIbHOCTH B O0JIACTH aNlapaTHOW pealn3aluyl alrOPUTMOB IO HAIPABICHUIO
noarotoBku 09.03.01 «MHbopmaTrKa ¥ BBIYHCIUTEIbHAS TEXHUKa» (TPO(IIb MOATOTOBKU: «ABTO-
MaTH3UPOBAHHbBIE CUCTEMbI OOpabOTKM MH(OPMAIMU M YIPABJICHUSA») MOCPEICTBOM OOECIICUCHHS
3TanoB GopMUpOBaHUS KOMIIeTeHIIUH, TipenycMoTpeHHBIX PI'OC u ycTaHOBICHHBIX MPOrpaMMon Oa-
KaJlaBpriaTa Ha OCHOBE MPOQECCHOHATBHBIX CTAaHAAPTOB, B YACTH MPEICTABICHHBIX HIDKE 3HAHUM,
YMEHHUH U HaBBIKOB.

3agauu IMCUMIVIMHBI: U3YYUTh TMOHSITUWHBIN ammapar AUCLMILIUHBL, OCHOBHBIE TeOpeTHYe-
CKHE TIOJIOKEHHUS U METOJIbl UCTIOIb30BaHUS IPOrPAaMMHUPYEMOI JIOTUKU JIJIsl peau3aliu 00padoTKu
JAHHBIX U YIpaBJICHHS, O3HAKOMHUTH OOYYaIOUIMXCS C COBPEMEHHBIMHU pa3paOOTaHHBIMU JJISI HUX
CAIIP, 0cOOEHHOCTAMHU MPOESKTUPOBAHUS BHICOKOA((PEKTHBHBIX alIapaTHBIX CPEICTB MpHEMa, Iepe-
nay 1 00paboTku nHbopmaruu, chopMUPOBATh YMEHUS M TPUBUTH HABBIKU MTPUMEHEHUS TEOPETHYC-
CKUX 3HAaHUH A7 pelieHus NpopecCHOHaIbHbIX 33/]au, TAKMX KaK MOJICIMPOBAHUE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpanBaHue UX B MPOrPaMMHO alllapaTHbIE CPEJICTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucuumnimHa «AnmapaTHas peaiu3anusi ajlropuTMOBY» OTHOCHTCA K 4acTH, (opMHpyeMoit
Y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

JIist u3ydeHus JaHHOW NUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U HaBBIKH, (pOpMHUpyeMbIe
MPEIIIECTBYIOMUMU JUCIUITMHAME B TpaeKTOpuu popMupoBanus kommnereHun [1K-5:
e  DIJIEKTPOHUKA;
o (CXEMOTEXHHKA;
e  MUuUKpPOIPOIECCOPHBIE CHCTEMBI;

JlaHHO# MMCHMIUIMHA SBISICTCS 3aBepIIaloniell B paMkax Tpaektopuu ¢popmupoBanus [1K-5:
e MonenupoBanue.

Taxoke qucIUIIIMHA ABIsIETCS QYHIAMEHTOM I CIAeAYIOmMX nMpakTuk u ['NA:
e [IpennuiuioMHa NpakTUKa
e IloaroToBka K 3alWTe U 3alIUTa BRITYCKHOW KBAIU(DUKAIIMOHHOW PabOTHL.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI

OcBoeHue TUCIUILIMHBI HANIPaBJIeHO Ha (P OPMUPOBAHUE HIIEMEHTOB CIEAYIOIIUX KOMIIETCHIIUN
B cooTBeTcTBUU ¢ ®PI'OC BO un OII BO no nanHoMy HarpaBieHHIO OATOTOBKU:

Ilepevyenn nuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHUIINHE (MOAYJII0), COOTHECEH-
HBIX ¢ HHAMKATOPAMM J0CTHKEHUs] KOMIIeTEeHIN

KoMmnerennus NHauKaToOpbI 10CTHKEHUSA KOM- Pe3yabTarsl 00yyeHus
neTeHu M
[IK-5. Crnoco6en | I1IK-5.1 Criocoben pa3pabateiBath | 3HAET:
pa3pabaThiBaTh M | JIEMEHTHI U CXEMBI allllapaTHOM pe- | - MPUHIHUIBI MOCTPOCHUS BJIEKTpHUYE-
HacTpauBaTh  THUIO- | aJU3aI[UU AITOPUTMOB. CKHX CXEM;
BBIC AJIEKTPOHHbBIE - (¢uU3MYECKHEe U DIIEKTPUUYECKHE MO-
CXEMbI, CXEMOTCXHH- JIE OCHOBHBIX JIEKTPUUYECKHUX CXEM;
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KoMnerennus

NHauKaTopbl 10CTHKEHUSA KOM-
neTeHnuii

Pe3yabTarsl 00yyeHus

YECKHE Y3JIbl, arma-
paTHOE W TPOTrpamMM-
HOe oDecIieueHue CH-
CTEM Ha OCHOBE MHUK-
POIIPOIIECCOPOB

- OCHOBBI MPUHLIHUIIOB CKBO3HOTO IPO-
EKTUPOBAHMUS.

- o0mmii MapumpyT mpolecca MpoeK-
TUPOBAHMSI, METOJBI U ATAIlbl MPOEK-
TUPOBAHUS

YmMmeer:

- paboTaTh C TEXHUYECKON AOKYMEH-
TalUeN.

- HUCHONB30BaTh (PYHKIMOHAIbHbBIE
BO3MOXXHOCTH M CIOCOOBI NpHMEHe-
HUSl TIPOTPAMMHBIX IAKETOB CHUCTEM
ABTOMATH3UPOBAHHOTO  MPOEKTUPO-
BaHUs

Bnapgeer:

- HaBBIKaMU pPa3pabOTKH CXEM CTaH-
JApTHBIX s4Yeek OuOIMoTeKk M (yHK-
[IUOHAJIBHBIX Y3JIOB;

- MpHeMaMHu TPOBEPKU (YHKIHNOHU-
pPOBaHMUS slUEEK, CXEM U y3JIOB;

- MpHeMaMH HCCIIEOBaHUS pPabOThHI
CXEM M Yy3JI0B Ha pa3jM4Hyl0 Harpys-
Ky U HU3MEPEHHEM BPEMEHHBIX Iapa-
METPOB pabOTHI.

I1K-5.2 Pa3pabatsiBaeT noBeeHYe-
CKOE ONMCaHHe MOJENIEH armnapar-
HBIX CPEJICTB Ha OCHOBE MPOTrpaM-
MHPYEMOU JIOTUKH

3HaeT:

- TPUHIMIBI CKBO3HOTO MPOCKTHUPO-
BaHMsI YCTPOMCTB ammapaTHO peaiu-
3YIOIIUX AJITOPUTMBI,

- S3BIKM TOBEICHYCCKOTO OIMCAHMS
IU(PPOBBIX KOMIOHEHTOB M JIOTHYE-
ckux ¢pynknuit VHDL u Verilog.
Vmeer:

- HUCIOJIb30BaTh CUCTEMEI aBTOMATH-
3MPOBAHHOTO TPOSKTHPOBAHUS C HC-
nosis3oBanueM I1JIMC;

- TPOBOJUTH ONHCAHUE ammapaTHBIX
CPEJ/ICTB Ha MOBEICHUECKOM SI3bIKE.
Bnaneer:

- HaBBIKaMU Pa3pabOTKU ammapaTHBIX
CPENICTB C UCIIOIB30BAaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB TPOECKTUPOBAHUE
Y MOJICJIMPOBAHUS allliapaTHBIX
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, COJePKAHUE

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 alMapaTHO-IPOrPAMMHBIX CPEJICTB.

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 0OpabOTKHM JaHHBIX C KOHBEUEPHOU M MapalIeIbHONW CTPYKTYpaMHU.

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 kaHaja 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. CaMOCTOSTENIBHOE U3YUEHUE TEOPETUUECKUX MATEPUAIIOB TI0 CIIEIYIOLIMM BOIIPOCAM.
Cospemennnie [TJIMC npousBonactBa kommnanuit Altera, Xilinx, Actel, Atmel, Lattice.
CuHTakcuc u CTpyKTypa Mojenu Ha ocHoBe VHDL.

CuHTaKCcHC U CTPYKTypa MOJIeNId Ha ocHOBe Verilog.

Cucrema npoextupoBanus Quartus pupmsr Altera..

Crpykrypa, coctaB 1 BosMokHocTu CAIIP Foundation ISE ¢pupmer Xilinx
TectupoBaHue U JUarHocTUKa cxeM c ucrosnb3oBanueM JTAG.

Ucnonws3oBanue FPGA nmsa ITOC.

Texkyuuii KOHTPOJIb:
- MPOBEPKA KOHCIIEKTOB JICKIUI U TOTIOTHUTEIBHBIX TEOPETUYECKUX MATEPHAIIOB;
- MPOBEPKa OTUYETOB IO J1ab0opaTopHBIM paboTam;
- 3aIUTa J1abopPaTOPHBIX pabdoT;
- nmpoBepka PI'P.

Pe3ynbTarhl TEKymero KOHTPOIS (GUKCUPYIOTCS C MCHOJIB30BAaHUEM TPEXOAJUTbHOW CHCTEMBI
(0, 1, 2) mpu poBeIeHUH KOHTPOJIBHBIX HEACNb Mo Tpaduky priimana B TEYCHHE CEMECTPa, a TaKkKe
VUUTHIBAIOTCS TPEMOAaBATENIeM IMPH OCYIIECTBICHUH MPOMEKYTOYHOW aTTECTAllMK TIO0 HACTOSIIECH
TUCIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTUH, UCTIOIb3YEMbIE TIPU PeaTU3alliy Pa3IMuHbIX BUIOB yueo-
HBIX 3aHSATUU MO AWCIUILTHHE

Ne | Buabl yueOHbIX 3aHATHH OoOpa3oBare/ibHbIE TEXHOJIOTUH
n/n
1 Jlexuun Knaccuueckas (TpaauunonHas, HHQOpMaIIMOHHAS ) JIEKIIUS.

WNHuTepakTuBHAS JEKIUS (JTICKIHUS-BU3YTH3AIINS ).
WnTepakTuBHas nekius (mpodaeMHast JeKIus).

Jlexuusi, cocTaBlIEHHasi HA OCHOBE PE3YyJIbTaTOB HAay4YHBIX HCCIIE-
JIOBaHUH, B TOM YHCJE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH
npoeCCUOHATIBHON AEATENbHOCTH BBITYCKHUKOB M MOTPEOHO-
cTel paboTomaTenen.

WHauBHyanbHbIE U TPYNIIOBBIE KOHCYIBTALUH 110 TUCLUITIIMHE.

2 JlaboparopHas paboTa TexHOMOTHsI BHITIOTHEHHUS TAa0OPATOPHBIX 3a/laHuil HHIWBUIY-
QJIBHO.

TexHomorust mpo6ieMHOro 00y4eHus: Ha OCHOBE aHaJIM3a pe3yJib-
TaTOB J1ab0paTOPHOI pabOThI: HHAUBUAYAILHBIN OMPOC, MPEI-
CTaBIICHHE CTYJACHTOM Pe3yJIbTaTOB Jab0OpaTOPHON pabOTHI B
dbopme oTyera.

3 PacuerHo-rpaduueckas pa- | BoimonHeHne MHAMBUAYAIBHOTO 330aHUs M 0(OPMIICHHE OTUETA.
6ota TexHomnorust 006CyKaeHUs UHAUBUYyalbHO MOJIYYEHHBIX PE3yJib-
TaTOB C (POPMUPOBAHUEM OIICHOUYHOTO 3aKIIFOUCHHUS

4 CamocrostenpHas pabora NudopmMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (JOCTYN K
cryaenTtoB (BHeayautopHas) | QUOC ¢unmana, k 9bC ¢unmana, goctyn Kk MHOOpMAIMOHHO-

6
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Ne
n/n

Buabl yueOHbIX 3aHATHH OoOpa3oBare/ibHbIE TEXHOJIOTUH

METOJMYECKUM MaTepHaiaM 1o JUCITUTIIINHE).

Kontposb (mpomexxyrounast | OTBET Mo OUeTy.
aTTECTaIUs: SK3aMEH)

6. OHEHOYHBIE MATEPHUAJIBI V151 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALIMUU - I OHEHKHN KAYECTBA OCBOEHUA
JANCHUITINHBI

K npomexxyTouHOl arrecTali CTYACHTOB 10 AMCLMILIMHE MOTYT NPUBJIEKATHCS MPEICTaBU-

Tenu paboTomarenei, mpernoaBaTeu MOCIeIYIONUX TUCIUIUIMH, 3aBeayIommue Kadeapamu.

OI_IGHKa KadyeCTBa OCBOCHHUA MNUCHUIIIIMHBI BKIIFOYACT KaK TeKyH_II/II\/'I KOHTPOJIb YCIICBACMOCTH,

TaK U MPOMEXYTOUHYIO aTTECTAIHIO.

NN RN =

25.
26.
27.
28.

6.1. OnleHOYHbBIE CPEACTBA TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH:

Bomnpocsl 1u1s 321U THI JIAa00PaTOPHBIX padoT
[lepeunciure ocHOBHBIE KOMITOHEHTHI cucteMbl MAX+PLUS II.
OObscHUTE TOPSATOK CO3aHUS MOJIEIM HA OCHOBAaHUU BPEMEHHBIX JHarpamm.
OOBsicHUTE TOPSIOK CO3JaHUS MOJICNN B ()OPME CXEMBI.
Kaxkue onepamrionnpie 0JI0KkH BXOIAT B cocTaB Kommnuisitopa MAX+PLUS 11.
Kak npoBeputh mpaBMIBHOCTh (PYHKIIHOHUPOBAHUS MOJICITH.
[TosicHuTe OCHOBHBIE ONEPALIMU TP CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co31ate COMBOJ MOAETH [ HCIIOIB30BAHUS €€ B TpauUeCcKOM PeIaKkTope.
Kakue ITJIMC MoryT ucnoib30BaThCs Mpu MoJeaupoBanuu B cpeae MAX+PLUS
Kakyro crpykrypy umeer VHDL onucanue 3neKTpoHHON Moaenu?

. Kakue kiaccer 00bekToB nmogaepkuaer VHDL?

. Kakue oneparops! ucnonb3yrorest B VHDL onucanusix moneneit?

. [lepeunciure npobIEeMHO-OPHEHTUPOBAHHBIE KOMIOHEHTHI si3bika VHDL.

. B xakoit popme oobsaBnsercs npoext B8 VHDL?

. Kakoii Bug uMeert onvcanue apxuTekTypsl mpoekra B VHDL?

. Uto Takoe 6ubnmoreku npoekta? Kak o0bsiBisiercs koHpurypanus npoekra B VHDL?
. Kak o0bsBsitorcst konctantsl B VHDL?

. Kak ucnons3yrorcst nepemennsix 8 VHDL?

. Uro Takoe curnanel B onucanusx VHDL?

Kax 3anaercs monensHoe Bpemst B VHDL?

. Kak odopmnsercs npoekt Ha Verilog?

. Kakoii Bun nmeror moaynu Ha si3eike Verilog?

. Kak peanmsyrorcst aBTomatsl Ha si3bike Verilog?

. [IpencraBuTh onucaHue apXUTEKTYPbl aCHHXPOHHOTO D-Tpurrepa.

. [IpencraBuTh onMcaHue apXUTEKTYpbl CHHXPOHHOTO D-Tpurrepa co BXoJaMu YCTaHOBKH B ‘0’

u‘l’

IIpencraBuTh onucaHue apXUTEKTYphl PETHUCTpa CABUTA.

IIpencraBuTh onMcaHnue apXUTEKTYPhl PETUCTPA CABUTA C MapajlIeIbHON 3alIUChIO.

Kax mo rpady nepexonos Beimoaauts VHDL onmcanue mociie1oBaTeIbHOCTHOM CXEMBI.
OOBSACHUTD CHHTAaKCUC MCIOJBb30BaHUs omnepatopa Beibopa CASE B mocnenoBaTeIbHOCTHBIX
cxemax.

7
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29

30.
31.
32.

33.
34.
35.
36.
37.

. Kak onucarp TakTupoBaHue epeMeHHOM Mo (POHTY TAKTOBOTO CUTHAJIA.

Kak nomay4uuts cursas o npasuiam Koguposanus Manuectep?
Hy»xHo 11 TakTUpOBaTh BHIXOJHON CUTHAJ NepeaaTInuKa?
3a kakoe Bpemsi OyaeT mepemaaHo 16-Tu pas3psaHOe CIIOBO MO IMOCIEAOBATEILHOMY KaHAIy ¢

TaKTOBOM yacTtoTol nepenatunkal 0 MI'n?

Ort uero 3aBucut emkocth FIFO nepenardnka nociaen0BaTeIbHOIO KaHaia CBA3U?

Kak obecnieunBaeTcs CHHXpPOHU3AIMs Ha YpOBHE OUT B IPHEMHUKE?

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

Onummre JTOTUKY paboThl aBTOMara yCTPOMCTBA yNpaBJIEHUS NMPUEMHHUKOM COOOILEHHH Io-

CJICOOBATCIIBHOI'O KaHalia.

6.2. OnleHOYHbBIE CPEACTBA ISl IPOMEKYTOYHOM ATTECTAMH — IK3aMeEH.

O 0N U AW

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

[Ipumepbl BONPOCOB K IK3aMeHYy MO TMCHHUIJIMHE
[Iporpammupyemsie JIorndeckre HHTerpaibHble cxeMbl. Knaccugukarus.
[Iporpammupyemsie goruueckue Mmarpunbl (IIJIM — PLA).
[Iporpammupyemas marpuuHnas noruka (PAL).

[Iporpammupyemsiii Jorndeckuii apTomar (PLS).

Makpostueliku. CTpyKTypa Makposdeek.

Matpuunsie [TJINC ¢upmsr XILINX.

Martpuunsie [TJIUC ¢pupmbr ALTERA.

Bcerpoennsie 6oxu [TJINC.

3arpyska B [IUIUC daiina kondurypanuu u3 ROM.
Kondurypuposanue [IJIUC B ctangapre JTAG.

Cucrems! npoexktupoBanus u otianku [IJIMC ¢pupmer ALTERA.
Cuctemsl npoextupoBanus u otinaaku [IJIMC dupmer XILINX.
S3b1ku npoextupoBanus HDL.

SI3pIk onmucanus anmapatHeix cpeacts VHDL.

SI3BIK OnHMCcaHus annapaTHeIx cpeacTB Verilog.

CHUHXpOHU3aLKS BBIYUCIUTENbHBIX YCTPOUCTB. [Ipockanb3biBaHUS! CHHXPOHU3AIINH.
®a3oBbie nomexu. /Lxurrep. Banaep.

OcobeHHOCTH TIepeaur COOOIIEeHHI 1Mo KaHaiaM cBsi3u. CHHXpOHHU3AIHsI Ha YPOBHE
KaJIpOB.

Opranuzanus FIFO Ha peructpax nmamsitu.

Opranuzanusa FIFO nHa ocHoBe RAM.

Ouepenp KOMaH/I.

Konseliepsl. Opranu3zanus. YnpasiceHUe.

[Iponeccop moToKa JaHHBIX.

I'eneparopsl cUTHAIOB Ha OCHOBE (Da30BOi aBTOMOACTPOIKH YaCTOTHI.
[TpoexTpoBaHKE YCTPOMCTB C yUeTOM 00€CIIeYeHHS X TECTUPOBAHMUSL.
CamorecTupoBaHue.

IIpumep npakTHYeCKUX 3aJaHUI, BBIHOCUMBIX HA IK3aMeH, 1Jisl IPOBEPKH NPAKTUYECKUX yYMe-

KOJI

HUH 1 HABBLIKOB CTYACHTOB MO TMCHUIIJINHE

1. Co3pmaiiTe 1 pPOMOAETHPYHUTE cxeMmy mpeoOpaszoBaTens kojaa I'pes B IBOMUHBIN

2. CpoeKkTUpyiTe aBTOMAT YIPABJIECHUS HA 3 COCTOSIHUSA 10 33JaHHOMY aJIFOPUTMY.
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3. PaccuuraiiTe MaKCUMaJIbHYIO YaCTOTY NEPEKIIFOYEHUS JBOMYHOIO CUETUMKA HA 3a-
JAaHHOU DJIEMEHTHOU 0a3e M MOATBEPIUTE €€ MOJACTUPOBAHUEM.

B ¢unuane ucnonp3yercs cucreMa ¢ TPAAULMOHHON IIKaJION OIeHOK — "oTauyHo", "Xoporo",

"yOBIETBOPUTEIBbHO", "HEYIOBIETBOPUTEIBHO",

cTema).

nn

3aureHo", "He 3auTeHo0" (manee - MATHOAUTbHAS CH-

[IpuMeHnsiemble KpUTEpHUH OLICHUBAHUS MO JAUCHUIUIMHAM (B COOTBETCTBUU C UMHCTPYKTHUBHBIM
mucbMoM HIY MOU ot 14 mas 2012 roga Ne 1-23):

Ounenka
o AMCIH-
IJINHE

Kpurepun oneHKH pe3yibTaToB
00y4eHMs 10 JMCHUILINHE

«OTIUYHOY/
«3a4TEHO
(OTIM4HO)»/
«3a4TECHOY

BrictaBnsercs obydarormemycsi, 0OHapYXUBIIEMY BCECTOPOHHEE, CHCTEMaTUYECKOe U
ri1y0OKO€ 3HaHUE MaTepUAIOB U3yYCHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBITOIHSATD
3alaHus, TPEAYCMOTPEHHBIE TPOrPAMMOI, YCBOMBIIIMI OCHOBHYIO U 3HAKOMBIN C JI0-
NOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUIUINHBL;
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUHU U UCIIOJIb30BaHUH
MaTepHajOB W3Y4YEHHOW IMCUUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Omiera, HO UM Ha JIOMOJHUTENbHbIE BOMPOCH B paMKax paboyeil mporpammbl
JUCLUIUIMHBL, PAaBUIBLHO BBIIOJIHMBILIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo IUCLu-
IUTMHE BBICTABIIAIOTCS 00YyYaroIeMycsi C Y4ETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Komnerenun, 3akpernyiéHHble 3a AUCUUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XopouIoy»/
«3a4TCHO
(xoporo)y»/
«3a4TCHO»

BricTaBisiercs oOydaromeMycs, 0OHapy>KUBIIEMY TOJIHOE 3HAHHE MaTepuasa U3y4deH-
HOM JMCIUIUIMHBI, YCIICIIHO BBIMOJHAIONIIEMY MPETYCMOTPEHHBIC 3a1aHUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO pabodell MporpaMMoil JAUCIUILINHBL
MOKAa3aBIIEMY CUCTEMAaTUUYECKUN XapaKTep 3HAHUHW MO IUCIUIUIMHE, OTBETHUBIIEMY Ha
BCE BOMPOCHI OWJIETA, MPABUILHO BBIMOJTHUBINUN MPAKTUYECKOE 3aJaHHEe, HO JOIY-
CTUBIIWN TIPHU 3TOM HEMPHUHIUIIHATbHBIC OMMOKH. OIeHKa M0 TUCIHUIUIMHE BBICTABIISI-
I0TCsL 00yUaromEeMycst ¢ y4€TOM Pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.

KoMmnerennuu, 3akperui€HHbIe 3a AUCIHUIUIMHON, cPOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«YJIOBJIETBO-
PHUTEIBHO»/
«3aYTEHO
(ymoBneTBo-
PHUTEIBHO)»/
«3a4TEHOY

BricTaBnsercs obyuaromeMycsi, OOHapY>KUBIIEMY 3HaAaHUE MaTepualia U3y4YeHHOW HC-
[UIUTMHBI B 00beMe, HEOOXOJMMOM JUTsl TajbHeield yaeObl U MPeACTosIIeH paboThI
o mpodeccuu, CIpaBIISIFONIEMYCS C BBITTOJTHECHUEM 3aJIaHU, 3HAKOMOMY C OCHOBHOM
JUTEPaTypOid, pEeKOMEHI0BAaHHON padoueil mporpaMMol TUCIMILIIMHBI; JONYCTHBIIEMY
MOTPEITHOCTh B OTBETE HA TEOPETUUYECKHE BOMPOCHI W/WIIM MPU BBHITOTHCHUH TPAKTH-
YeCKUX 3aJaHuii, HO OOJNagaronieMy HEOOXOIUMBIMH 3HAHUSMU I UX YCTPAHCHUS
MO/ PYKOBOJICTBOM TIPETOJaBaTess, JUOO HEMPaBUJILHO BBITTOJHHUBIIEMY MpPaKTHYE-
CKO€ 3aJ[aHue, HO 10 YKa3aHUIO MPEToJaBaTelis BEIIOTHUBIIEMY APYTHUe TPAKTHICCKHIE
3aJIaHMsI M3 TOTO )K€ pasjiesa JUCIUTUIHHBL.
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Ouenka Kpurepun oueHku pe3yjibTaToB
mo AucCuu- oﬁyqemm mo AMCIUIIJINHE
IJIMHE
Komnerenun, 3akperniéHable 3a AUCHUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIN.
«HEYIIOBJIE- BricraBnsiercs oOyuaromemycs, 0OHapyXHUBIIEMY CEpbe3HbIe MPOOETbl B 3HAHUAX OC-
TBOPHUTCIIb- HOBHOI'O MaTc€pualia HBWCHHOﬁ JAUCHUIINIMHBI, OOMYCTHUBIIEMY MNPUHIUIINAIIBHBIC
HO))/ HC 3a- OH_II/I6KI/I B BBIITOJIHCHUHN 3aI[aHPIﬁ, HC OTBCTUBLICMY Ha BCC BOIIPOCHI 6HHeTa " JOII0JI-
YTCHO HUTCJIBHBIC BOIIPOCHI U HEIMMPABUJIbHO BLIMTOJTHUBIIEMY IPAKTHYCCKOE 3aJaHUC (Hera-

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IIPAKTHUYECKOrO 3aJaHMsl HE SIBJISAETCA OJHO3HAYHOMN
IPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJICTBOPUTEIHHO CTABUTCS CTYAECHTaM, KOTOpbIe HE MOT'YT MPOAOJLKUTH 00yye-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0€3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foied aucuuruinHe. OLeHKa 1Mo AUCHUILTNHE BBHICTABIISIOTCS 00ydJaroneMycs ¢ yuéToM
PE3yJIBTaTOB TEKYLIETO KOHTPOJIA.

Komnerenun Ha ypoBHE «IIOPOTOBBINAY, 3aKPEIUIEHHBIC 3a TUCIMIIMHOMN, HE chOopMHU-

pOBaHBbI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000pYyAOBaHHE

1 npoBeeHus1 JIEKIIMOHHBIX 3aHATHII UCTIONb3YyeTCS yueOHast ayIuTOPHs sl IPOBEACHUS
3aHATUI CEMHHAPCKOrO THIA, IPYNIOBBIX U MHAMBUAYAIBHBIX KOHCYIbTALUHN, TEKYLIEr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTAllul, OCHAICHHAs CHEIHMAIM3UPOBAHHON MeOeNblo; MOCKOH ayauTOpHOM;
JEMOHCTPAIIMOHHBIM O0OpPYZIOBAaHUEM: TEPCOHATBHBIM KOMITBIOTEPOM (HOYTOYKOM); TEPEHOCHBIM
(cTaOHApHBIM) IPOEKTOPOM.

1 poBeeHNs 3aHATHI J1a00PATOPHOI0 THIIA HCIIONIb3YyeTCs yueOHas ayAuTOpus JUis Ja-
00paTOpHBIX PabOT, BHIMOIHAEMBIX B KOMIIBIOTEPHOM KJIacce, OCHAIICHHAs CICIMATN3UPOBAaHHON Me-
0enblo; JOCKOM ayIWTOPHOMN; MEPCOHATbHBIMH KOMIIBIOTEPAMH, CBSI3aHHBIMH JIOKAJIBHOW BBIYHCIIH-
TEJNBHOM CeThI0 ¢ MoAKMoueHreM K cetu Mureprer u gocrynom B DMOC ¢unmana, ycTaHOBICHHBIH
CAIIP npoektupoBanust u Mogenuponanus Ha [TJINC.

st camocToATeIbHON PadoThl 00y4AOMIMXCH 10 JUCLHUIUIMHE MCIOJb3YETCsl TOMEIIEHNE
JUTSI CAaMOCTOSITEIILHOM paboThl 00YyJaroNIuXCs, OCHAIIEHHOE CTCIHATN3UPOBAHHON MEOEIbI0; TOCKOU
ayJAMTOPHOM; MEPCOHAJIBHBIM KOMITBIOTEPAMHU C MOJKIIOYEHHEM K ceTH MHTepHeT W JOCTYNOM B
OUOC ¢dununana.

IIporpamMmmHoe o0ecnieyeHune

[Tpu npoBeeHUY JIEKIIMOHHBIX 3aHATHH IpeaycMaTpUBaeTCsl UCIOIb30BaHue nakera Microsoft
Office (cucrema /111 MOATOTOBKY M MTpoBeAeHUs npe3eHTanuii Microsoft Power Point).

[Ipu mpoBeneHun 51aOOPATOPHBIX PAOOT CTyIEHTAMH IPELyCMaTpUBACTCS HCIOIb30BAHUE
CAITP ALTERA MAXII+ PLUS u TekcroBoro penakropa Microsoft Word aist opopmiieHust 0OT4eTOB.

8. OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O ITPOIECCA JIA JINI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbA U HHBAJIMOB

B xone peanmzanuu AUCIUTUTMHBI UCTIOIB3YIOTCS CIIEIYIONINE AOTOTHUTEIHHBIE METOABI 00Y-

YEeHHsI, TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIIMU OOYJArOIIMXCS B 3aBUCH-
MOCTH OT UX UHIUBUYAIbHBIX OCOOCHHOCTEH:
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AJISl CJIeNbIX M CJIA00BHASIIMX:

- JIeKIMK 0(OPMIIIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMITBIO-
Tepa CO CIEeLUAIU3UPOBAHHBIM IPOrPaMMHBIM 00€CTIEUCHUEM;

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

- o0ecrieunBaeTCsl MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- JUIsl BBIIIOJIHEHUS 3aJaHUs IPU HEOOXOAMMOCTH MPEAOCTABIACTCS YBEJIUYHUBAIOLIEE 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 331aHUS BBIMOJIHAIOTCS 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, DHepreTuueckuit 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 UX MHIUBHIYaJbHBIX MCUXo(duzndecknx ocodbeHHocreil. [IpomexxyTouHas arTecTarusi 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 (DUIMATIOM, 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 €1a00CIbIIIAIINX:

- 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 yka3aHus 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 — Tenekom, 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 MHXXCHEPHBIX PELUICHUN. —
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
s3pIkH ormcanus. —M.: JIOJIDKA, 2002, -573 c.

8. ComosbeB B.B. [IpoektupoBanue nudpoBbIX CUCTEM Ha OCHOBE POTPAMMHUPYEMBIX JIOTH-
4eCKUX MHTEerpanbHbIX cxeM. —M.: ['opsuast nunus — Tenekom, 2001. -636 c.

9. TI'pymeBunkuit P.U. IlpoexktupoBaHuMe CHCTEM Ha MHUKpPOCXEMaxX MNpOrpaMMUpPYyEeMO
noruku. —CI16., BXB-ITerepOypr, 2002. -606 c.
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— KOMIUIEKT JISKIMH B (hopMaTe MYyIbTUMEIUHHBIX MTPE3CHTAIIHH;
Y4eOHO-MeTOAMYECKHEe MaTepraibl pa3MeIlleHbl Ha pecypcax Kadeapesl.
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Ipogurs nodecomosku « Asmomamuzuposannvle cucmemovl 06pAOOMKYU UHGOPMAYULU U YIPABICHULY A -
PIIJ[ 51.B.JIB.03.01 «Annapamuas peanuzayus aicopummosy Mau_)
JIUCT PETUCTPAIIUU UBMEHEHHNU
Howmepa crpanung
Ho- Bcero Hara
Mep aHHYy HaumenoBanue IMoamuce, ®©.1.0. BHCCEHIS I3 Jlata
cTpa- -
usme | 13MC | 3aMe Hym | CTD 1 No IOKyMeHTa, | BHECIIETO M3MCHE-
Me- | Me- | HO- | nmpo | HHIB . MEHEHUA B BBEJICHUSI U3-
MCHE BBOJSAIIETO HUS B JAHHBIN JK- .
HEH- | HEH- | BBIX | po- | AOKYy- JaHHbIY JK- MEHEHUA
He- U3MEHEHUS 3EMILISIP
Hus | HBIX | HBIX BaHH | MEHTE 3EMILLAP
BIX
1 2 3 4 5 6 7 8 9 10

14




