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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 UCTIOIb30BaHUS IPOrPaMMHUPYEMOM JIOTUKH TSl peanu3anuu 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 3aIMTe U 3aIIUTa BBITYCKHOW KBAaTU()UKAITMOHHOU 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 NIaHNUPYEMbIX Pe3yJbTATOB 00y4YeHHS M0 AUCUUIJIMHE (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 TOBEIEHYECKOIO 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:

Ceneerp 8 Vitoro 3a kype

Ne Hrinexe Hamveriosa- | 4 HacoB 3 He K / Hacos 3e H Kad | Cem
Hie OMTPOT® "Beero | Kowrakr | Jlek | Jla | Hp | KPI | CP_| Kowrpoms | eacin | ROHTPONb 7R eerg | Konrakr | Jlek | Jlao | Tlp | KPI | CP ] Komrpors | Beero eaem

“Annapasian

BIB/IB.03.0 | Peamsamus | 5. prp 180 16 8 4 4 155 9 5 k3. PIP 180 16 8 4 4 155 9 H 15 8
1 anropuTMIB

4

OBO3HAYEHUS:

Buabl npoMexyTOYHOM aTTecTaAlMU (BUIAbI KOHTPOJIA):
OK3 - DK3aMCH;

3a0 - 3ader C OIIEHKOM;

3a — 3auer.

Buasi pador:

KoHTakT. — KOHTaKTHast paboTa 00yJaroIuXcs C MPETo1aBaTeleM;
Jlex. — NeKIMOHHBIE 3aHATHS;

Jla6.— maGoparopHbie padoThI,

[Ip. — npakTHYeCKUE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOii IPOEKT);

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

CP — camocTosiTenpHas paboTa CTYJCHTOB;

3.6.— 00beM AUCLUMILTUHBI B 3aYETHBIX €IUHUIIAX.

Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1 JIeKIIMOHHBIE 3aHATHS, KOJIUYECTBO - 4 110 2 Yaca:

1.1. IIporpammupyemeie goruueckue cxembl. CPLD. FPGA.

1.2. BerpauBaemsle crienmanusupoBanibie 61o0ku B IIJINC.

1.3. SA3pixkm HDL.

1.4. Cuctemsl npoekTupoBanus U mojenuposanus Ha [IJINC.

1.5. Opranuzanusi CuCTeMbl CHHXpPOHHU3AIUN alnapaTHO-IPOTPAMMHBIX CPEJICTB.

1.6. Vicnionp30BaHue PErHCTPOB MAMSTH U OYEpeiel B CTPYKTYpE almapaTHBIX CPeiCcTB 00padboT-
KU JAHHBIX U YIIPaBICHUH.

1.7. I'enepaTopsl U AETEKTOPBI CUTHAJIOB.

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

1.9. OrneHka C10KHOCTH amlapaTHON U MPOTrpaMMHON peanu3anuu 00paboTKu HHPOPMAIUH.
1.10. IlepcrieKTHBHBIE HATTPABJICHUS PA3BUTHUA allllapaTHBIX CPEJICTB.

2 | JlabopaTtopHbie pabOThI, KOJIMYECTBO - 2 110 2 yaca.
2.1. IIpoekTupoBaHre HA OCHOBE 0a30BBIX IJIECMEHTOB (TPUMHUTHBOB).
2.2. IlpoekTupoBaHue Kojiepa KaHajla CBS3H.

3 [IpakTrueckue 3aHATHs, KOJIUYECTBO - 2 MO 2 yaca
3.1. OcHoBBI cuHTaKkcuca u npumenennss VHDL
3.2, 3.3, 3.4 Peanuzanus GyHKIMOHATBHBIX y3710B Ha ocHOBe VHDL.

4 | PacuerHo-rpaduueckas padora.
Pa3zpaboTka u MoieTupoBaHue MprUEeMO-TIepeIaTINKa OCIEI0BaTEIHHOIO KaHaa CBSI3U 10 WH-
JMBHUIYaTbHOMY 33JJAaHHIO.

5 | CamocrosTenbHas padoTa CTyI€HTOB:

5.1. IloxroroBka kK 3amure J1a00paTOPHBIX padoT.

5.2. [loaroroBka ¢ NpakKTUUYECKUM 3aHITHSIM.

5.2. CaMOCTOSITENTbHOE U3YYEHUE TEOPETUUECKUX MATEPUAIIOB T10 CIEAYIOIIUM BOIIPOCaM.
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Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

Cospemennnie [TJIMC npousBoacTBa kommnanuit Altera, Xilinx, Actel, Atmel, Lattice.
CuHrakcuc u CTpyKkTypa Mojenu Ha ocHoBe VHDL.

CuHTaKCcHC U CTPYKTypa MOJIeNId Ha ocHOBe Verilog.

Cucrema npoektupoBanus Quartus pupmsr Altera..

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

Ucnonp3oBanne FPGA mns [HOC. Opranuzanusi CMCTeMbl CHHXPOHHU3AIMHU annapaTHo-
MPOrPaMMHBIX CpeaCcTB. [lepCrieKTHBHEIE HANIPABICHUS PA3BUTHS alllIapaTHBIX CPEJICTB

Texkymuii KOHTPOJIb:
- MPOBEPKa KOHCIIEKTOB JIEKIUI U TOTIOTHUTEIbHBIX TEOPETUYECKUX MaTEPHAJIOB;
- IPOBEPKA OTYETOB MO JTAO0OPATOPHBIM padoTam;
- 3aIUTa JJabOpaTOPHBIX padoT.

Pe3ynbraThl TEKyIero KOHTPOJs (UKCHUPYIOTCS C HMCIIOJIb30BAaHHEM TpPeXOalIbHONH CHCTEMBI
(0, 1, 2) mpu poBeIeHUH KOHTPOJIBHBIX HEACNb M0 Tpaduky priimana B TEYCHHE CEMECTPa, a TaKKe
YUUTBIBAIOTCS TPENOAAaBaTEeNIeM IPU OCYHIECTBICHHM MPOMEKYTOYHOW aTTeCTallud 1O HACTOSIIECH
TUCIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTHH, UCTIOIb3YEMbIE TIPU PeaTU3alliy Pa3IMuHbIX BUIOB yueo-
HBIX 3aHSATUU MO AUCIUILTHHE

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

WNHTepakTuBHAS JEKIUS (JTICKIHUSI-BU3YaTH3AIINS ).
WuTepakTuBHas nekiys (mpodaeMHast JIeKIus).

Jlexuusi, cocTaBlIeHHasi HA OCHOBE PE3yJIbTaTOB HAay4YHBIX HCCIIE-
JIOBaHUH, B TOM YHCJE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH
npoeCCUOHATIBHON AEATENbHOCTH BBITYCKHUKOB M MOTPEOHO-
cTell paboTomaTenen.

WHauBHyanbHbIE U TPYNIIOBBIE KOHCYIBTALUH 110 TUCIUITIIMHE.

2 JlaboparopHas paboTa TexHoNOrHsI BHITIONHEHHUS TAa0OPATOPHBIX 3a/laHuil HHIWBUIY-
QJTBHO.

TexHomorust mpo6IeMHOro 00y4eHUs: Ha OCHOBE aHaJIM3a pe3yJb-
TaTOB J1abOpaTOPHOI pabOThI: HHAUBUAYAILHBIN OMPOC, MPEI-
CTaBIICHHE CTYJACHTOM Pe3yJIbTaTOB Jab0OpaTOPHON pabOTHI B
dbopme oTyera.

3 [IpakTrueckue 3aHATUS I'pynnoBeie 3aHATHA C IPUBJIECUECHUEM UHTEPAKTUBHBIX METOIMUK.
TexHonorust rpynmnoBoro paz0opa U BBIMOJHEHUS MPUMEPHBIX
3a71a4 C MOCJIEAYIOIIEH pean3aueil HHANBUAYAIbHOTO 3aaHus.
TexHonorust 00Cy /1€HUS UHIUBUIYaTbHO MOTYYEHHBIX Pe3ylib-
TaToB ¢ (DOPMHUPOBAHUEM OIICHOYHOTO 3aKITFOUCHUS
[IpencraBienue pe3yabTaToB 3aHATHS B (opMe IMPOTOKOJA BBI-
MIOJIHEHHBIX 3aJIaHUM.
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Ne
n/n

Buabl yueOHbIX 3aHATHH OoOpa3oBare/ibHbIE TEXHOJIOTUH

4

PacuetHo-rpaduueckas pa- | BrinmonHeHne nHAMBUAYAIBHOTO 3aJaHUs U 0(OpMIIEHHE OTUETA.
6ota TexHomnorust 06CYy)KIAeHU WHAUBHUYaTbHO MOJTYYEHHBIX PE3YIib-
TaTOB ¢ (HOPMUPOBAHHEM OLIECHOYHOTO 3aKITIOUEHHUS

5 CamocrosrenbHas padora HNHpopMalnOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTMM (JOCTYN K
cryaenTtoB (BHeayautopHas) | QUOC ¢unmana, k 9bC ¢unmana, goctyn Kk MHOOpMAIMOHHO-
METOAMYECKHM MaTepualiaM 110 AUCLUILIIHE).
5 KonTtpons (mpomexxyrounas | OTBeT o Ouiery.

aTTECTAIUs: YK3aMEH )

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIET'O KOHTPOJISA U
IMMPOMEKYTOYHOM ATTECTALIAN — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

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

Tenu paboTronaTeneil, mpeno aBaTe MoCcAeAYIONIMX TUCIHUILUINH, 3aBeAYIONIHe KadeapamH.

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

TaK ¥ MPOMEXYTOUHYIO aTTECTALUIO.

O NN R

[ NS I NS T NS I NS I N e e e e e N e N =)

6.1. OneHo4HbIe CPeACTBA TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH::

Bonpocs! 1151 3alMThI 1a00paTOPHBIX padoT

[Tepeuncnure ocHOBHBIE KOMIOHEHTHI cucTeMbl MAX+PLUS I1.
OOBsicHUTE TOPSIIOK CO3JaHUS MOJICNIM HAa OCHOBAaHUH BPEMEHHBIX TUATrPaMM.
OOBsiIcCHUTE TTOPSIIOK CO3/TAaHUS MOJIETH B (hOPME CXEMBI.
Kakue onepannonssie 6;10ku BXOIAT B coctaB Kommuisitopa MAX+PLUS 1L
Kak npoBeputh npaBmIIbHOCTh (PYHKIIMOHUPOBAHUS MOJIEIH.
ITosicHuTE OCHOBHBIE OIIEPALIMU ITPU CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co3nate coMBOJI MOZENH AJI UCIIONB30BAaHUS €€ B rpaueckoM peIaKkTope.
Kaxkue IIJIMC MoryT ucnonb3oBaThCs pu MoAenupoBanuu B cpene MAX+PLUS
Kakyto ctpykrypy umeer VHDL onucanue 351eKTpoHHON Moaenu?

. Kakue xnaccer 00bexToB noguep:xkuaer VHDL?

. Kakue oneparopsl ucnons3yrorcsd B VHDL onucanusx moaeneit?

. Ilepeuncnure npoOIEeMHO-OPUEHTUPOBAHHBIE KOMITIOHEHTHI si3b1ka VHDL.

. B xako#i popme oObsBrsercst mpoekt B VHDL?

. Kakoli Buz umeer onucanue apxutektypsl npoekra B VHDL?

. Uro Takoe 6mbmmoTexu npoekra? Kak o0bsBisiercst koHburyparus npoekrta B VHDL?

. Kak o0bsBisiroTcst koncTanTsl B VHDL?

. Kak ucnons3yrorcs nepemennbix B VHDL?

. Yro Takoe curnaisl B onucanusx VHDL?

Kak 3agaercs monenbHoe Bpems B VHDL?

. Kak opopmisercsa npoekt Ha Verilog?

. Kakoit Bug umeror moaynu Ha si3eike Verilog?

. Kak peanusyrorcs aBromartsl Ha si3bike Verilog?

. [IpencraBuTh onucaHue apXUTEKTYpbl aCHHXPOHHOTO D-Tpurrepa.
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24. IlpencraBuTh ONKUCaHUE apXUTEKTYPhl CHHXPOHHOTO D-Tpurrepa co Bxogamu ycTaHOBKH B ‘0’

25.
26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.
37.

u‘l’.

IIpencraBuTh ONMCaHNE apXUTEKTYPBI PETUCTPA CABUTA.

IIpencraBuTh onMcaHue apXUTEKTYPhl PETUCTPA CABUTA C MapalIeIbHON 3alIHUChIO.

Kak mo rpady nepexonos Beimoaauts VHDL onucanue mociieoBaTeIbHOCTHOM CXEMBI.
OOBSCHUTD CHHTAaKCUC MCIOJBb30BaHUs omnepatopa Beibopa CASE B mocnenoBaTeIbHOCTHBIX
CXEMax.

Kak onmcarps TakTHpOBaHUE NEPEMEHHON MO (PPOHTY TAKTOBOT'O CHTHAJIA.

Kak nmosy4uuTs curuai o npaBuiaMm KoaupoBanust Manuectep?

Hy’xHo 1 TaKTUPOBAaTh BBIXOJAHON CUTHAN IepeaTuuKa?

3a kakoe Bpemsi OyaeT mepenaHo 16-Tu pas3psaHOE CIOBO IO TMOCIEAOBATEIIBHOMY KaHaIy C
TaKTOBOH yacToToil nepenarunkal 0 MI'n?

Ot yero 3aBucut eMkocTh FIFO nepenaTtunka nocieaoBaTEIbHOIO KaHaIa CBS3U?

Kak obecnieunBaeTcs CHHXpOHHU3AIMS Ha ypOBHE OUT B IPHEMHUKE?

Kakue Bbl 3HaeTe criocoObl CHHXPOHU3ALUH KaJIpOB IPUEMHHUKOM IOCJIE€0BATEIbHON JTMHUU?
CocraBbte rpad aBToMata ynpasienus yznamu FIFO — xonep nepenarymka.

Onummre JTOrUKy paboThl aBTOMaTa yCTPOMCTBA yNpaBJIEHUS NMPUEMHHUKOM COOOILEHHH Io-
CJIEJOBATEIBHOIO KaHala.

6.2. OneHo4Hble cpeacTBA I MPOMEKYTOYHOM ATTECTAIIMM — IK3aMEH.

IIpuMepbl BONPOCOB K 3K3aMeHY MO THCHHUIIJIHHE
[TporpamMmmMupyeMble Jorudeckue HHTErpajibHble cxembl. Kimaccuduxarms.
[Iporpammupyemsie orundeckue matpuisl (IIJIM — PLA).
[Iporpammupyemas matpudanas joruka (PAL).

[Iporpammupyemsiii tornueckuii aBromar (PLS).

Makposiueitku. CTpykTypa Makposiueex.

Martpuunsie [TJIMC dpupmbr XILINX.

Matpuunsie [TJINC ¢upmsr ALTERA.

Bcerpoennsie 6noku [TJIWC.

9. 3arpyska B I[IJIUC ¢aitna korduryparuu nu3 ROM.

10. Koudurypuposanue IIJVIMC B crannapre JTAG.

11. Cucremsr npoexktupoBanus u onanku [IJIMC dupmer ALTERA.

12. Cucremsl npoektupoBanus U otinanaxu [IJIMC ¢upmsr XILINX.

13. S3pixu npoektupoBanust HDL.

14. A3bIk onucanus annapatHsix cpeacts VHDL.

15. SI3b1k onucaHus anmapaTHbIX cpeAcTB Verilog.

16. CHHXpOHU3AIMS BEIYUCIUTENBHBIX YCTPOUCTB. [IpocKanb3bIBaHusl CHHXPOHHU3ALINY.

17. ®azoBbie nomexu. Jxxurrep. Banaep.

18. OcobenHocTH nepenaun cooOUIeHnH o KaHaiaMm cBsi3. CUHXpOHM3ALUs Ha YPOBHE
KaJIpOB.

19. Opranuzanus FIFO Ha perucrpax namsTu.

20. Opranuzamusa FIFO na ocHoBe RAM.

21. Ouepenb KOMaH/I.

22. Kounseiiepbl. Opranuzaiusi. Y npaBiieHHE.

23. IIponeccop NOTOKa TaHHBIX.

24. I'enepatopsl CUTHAJIOB Ha OCHOBE (Da30BOM aBTOMOACTPOUKH YaCTOTHI.

25. IIpoeKTHpOBaHUE YCTPOUCTB C YUETOM 00ECIIEUeHUS UX TECTUPOBAHMUSL.

26. CamoTeCcTUpOBaHUE.

PN D=
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CMOJTEHCK I
( DNTTAAT]
Rrarg
[V ET I

[Ipumep npakTHYeCKNX 3aJaHUI, BBIHOCUMBIX HA IK3aMeH, /Il IPOBEPKH NPAKTUYECKUX YMe-

HUH 1 HABBLIKOB CTYACHTOB MO TMCHUIIJINHE

1. Co3pmaiiTe 1 IPOMOAETHPYHUTE cxeMmy mpeoOpaszoBaTens koja ['pes B IBOMUYHBIN

KOJI

2. CpoeKkTHpyiTe aBTOMAT YIPABJIEHUS HA 3 COCTOSIHUS MO 3aJaHHOMY aJITOPUTMY.

3. PaccuuraiiTe MaKCUMaJIbHYIO 4YaCTOTY NEPEKIIIOYEHUS JBOMYHOIO CUETUMKA Ha 3a-
JAaHHOU AJIEMEHTHOM 0a3e M MOATBEPIUTE €€ MOACTUPOBAHUEM.

WJIMaJie UCIOJIb3YEeTCsl CUCTEMAa C TPAJUIIMOHHON MIKANION OIIEHOK — "OTINYH XOpo1I
B aJie UCIIOJIb3YETCS CHCTEMA C TPa, OHHO aJIOl OIEHOK — "o 0", "xopomo",
"yIOBIETBOPUTENLHO", "HEYIOBIETBOPUTENHHO", "3auTeH0", "He 3auTeHo" (Hanee - mATHOATUThHAS CH-

cTema).

[IpumeHsieMble KPUTEpUN OLICHUBAHUS 1O TUCIUIUIMHAM (B COOTBETCTBUU C MHCTPYKTHUBHBIM
mucekMoM HIY MOU ot 14 mas 2012 roga Ne 11-23):

Ounenka
o AMCIH-
IJINHE

Kpurepun oneHkn pe3yibTaToB
00y4eHMs 10 JIMCHUILINHE

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

BrictaBnsercs oOydarormemycsi, 0OHapYHUBIIEMY BCECTOPOHHEE, CHCTEMAaTUUYECKOe U
ri1y0OKO€ 3HaHNE MaTepUAIOB U3yYCHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBIOIHSATD
3alaHus, TPEAYCMOTPEHHBIE TPOrPAMMOI, YCBOMBIIIMI OCHOBHYIO U 3HAKOMBIN C JI0-
NOJTHUTENBHOM JTUTEepaTypoil, peKOMEHIOBaHHOH paboueil mporpaMMol AUCHUIUINHBL;
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUHU U UCTIONIb30BAaHUH
MaTepHajOoB W3Y4YEHHOW IMCUUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Omiera, HO U Ha JIOMOJHUTENbHbIE BOMPOCH B paMKax paboueil mporpammbl
JUCLUIUIMHBL, IPAaBUIIBHO BBIINOJIHMBILIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo IUCLu-
IUTMHE BBICTABIIAIOTCS 00YyYaroeMycsi C Y4ETOM pe3yabTaTOB TEKYIIETO0 KOHTPOJIS.
Komnerenun, 3akpernyiéHHble 3a AMCUUIUIMHON, c(hOpMUPOBAHBI Ha YPOBHE — «3Ta-
JIOHHBIW.

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

BricTaBisiercs oOy4daromemMycs, 0OHapy>KUBIIEMY TOJIHOE 3HAHHE MaTepuaja U3ydeH-
HOM JMCIUIUIAHBI, YCIICIIHO BBIMOJHAIOIIEMY MPETYCMOTPEHHBIC 3a1aHUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO pabodell MporpaMMoil JAUCIUILINHBL
MOKAa3aBIIEMY CUCTEMAaTUUYECKUN XapaKTep 3HAHUHW MO TUCIUIUIMHE, OTBETHUBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPAaBUIBHO BBIMOJTHUBINUN MPAKTUYECKOE 3aJaHUE, HO JOIY-
CTUBIIWN TIPHU 3TOM HEMPHUHIUITHATbHBIC OMMOKH. OIeHKa M0 TUCIHUIUINHE BBICTABIISI-
I0TCsL 00ydaromeMycst ¢ y4€TOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJIS.

KoMmnerennuu, 3aKkperui€éHHbIe 3a AUCIHUIUIMHON, cPOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«yIOBJIETBO-
PHUTENBHO»/
«3a4TEHO

BricTaBisercs oOydaromemMycs, 0OHaApYKUBIIIEMY 3HaHHWE MaTepHalia U3y4eHHOM Juc-
[UIUTMHBL B 00beMe, HEOOXOMMOM JUTsl TajbHeiIeld yaeObl U MPpeACTosIIe padoTh
10 MPOQECCHH, CIPABIISIFOIIEMYCS] C BBITIOJTHECHUEM 3aJaHHUI, 3HAKOMOMY C OCHOBHOM
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Ouenka Kpurepun oueHku pe3yjibTaToB
1o AUCHU- 0o0yuyeHusI MO TUCHUILINHE
IVIHHE
(YymoBieTBo- | IuTEpaTypoi, peKOMEHJ0BaHHOW paboueil mporpaMMoil AUCIUIUINHBL; TOMYCTUBIIEMY
PUTENBHO)»/ | MOTPEUIHOCTh B OTBETE HA TEOPETUUYECKHE BOMPOCHI W/WIK MPH BBHITOJIHEHUU MPAKTH-
«3a4TEHO» YeCKUX 3aJaHuii, HO OOJNagaronieMy HEOOXOIUMBIMH 3HAHUSMHU Ui UX YCTPAHCHUS
MOJl PYKOBOJCTBOM IIperojaaBaress, 100 HEMpaBHJIbHO BBIIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJIaHH€, HO MO YKa3aHUIO MPENOAABaTENs BBIIOJIHUBIIEMY APYTrUe NPAKTUYECKUE
3a1aHus U3 TOTO XK€ pa3zeiia JUCLUIIINHBIL.
Komrmierenium, 3akperi€éHHbIe 32 JUCIUILTUHONW, COPMUPOBAHEI HA YPOBHE — «IIOPO-
TOBBIIY.
«HEeyAOoBJIE- BricraBnsiercs oOyyaromemycs, 0OHapyXHUBIIEMY CEpbe3HbIe MPOOETbl B 3HAHUAX OC-
TBOPHUTEIIb- HOBHOI'O Marepuajga HW3YyYEeHHON JUCLHUILIMHBI, JOMYCTUBLIEMY HPUHUUIIHAAIBHbIE
HOY/ HE 3a- OIIMOKY B BBIIIOJIHEHUH 33IaHUI, HE OTBETHBIIIEMY Ha BCE BOIIPOCHI OMJIETa U JIOTOJ-
YTEHO HUTEJIbHBIE BOIIPOCHI M HEMPABWJIBHO BBIMIOJIHUBIIEMY MPAaKTHUECKOE 3a/laHue (Hempa-

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IPAKTHUYECKOrO 3aJaHMsl HE SIBJISAETCA OJHO3HAYHOMN
INPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYJOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJICTBOPUTEIHHO CTAaBUTCS CTYAECHTaM, KOTOpbIe HE MOT'YT MPOAOJLKUTH 00yuUe-
HHUE 110 00pa3oBaTeIbHOM MporpamMme 0€3 AONOIHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruinHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ yuéTom
PE3yJIBTaTOB TEKYLIETO KOHTPOJIA.

Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 3a TUCIMIIMHOMN, HE chOopMHU-
pPOBaHBbI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Y4eOHoe 1 y4eOHO-1a00paTOPHOE 000pYyAOBaHHE

1 npoBeeHus1 JIEKIIMOHHBIX 3aHATHIl UCTIONb3YyeTCs yueOHas ayIuTOPHs sl IPOBEACHUS

3aHATUI CEMHHAPCKOrO THMA, IPYNIOBBIX U MHAMBUAYAIBHBIX KOHCYIbTALUHN, TEKYLIETr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTAllul, OCHAICHHAs CHEIHMAIM3UPOBAHHON MeOeNblo; MOCKOH ayauTOpHOM;
JEMOHCTPAIIMOHHBIM O0OpPYZIOBAaHUEM: TEPCOHATBHBIM KOMITBIOTEPOM (HOYTOYKOM); TEPEHOCHBIM
(cTalnOHapHBIM) IPOEKTOPOM.

1 npoBeeHNs 3aHATHI J1a00PATOPHOI0 THIIA KCIIONb3yeTcs yueOHas ayAuTOpus 1Uis Ja-
00paTOpHBIX PabOT, BHIMTOIHAEMBIX B KOMIIBIOTEPHOM KJIacce, OCHAIIICHHAs CHCIMAIN3UPOBAaHHON Me-
0enblo; JOCKOM ayIWTOPHOMN; MEPCOHATbHBIMU KOMIIBIOTEPAMH, CBSI3aHHBIMH JIOKAJIBHOW BBIYHCIIH-
TEJNBHOM CeThI0 ¢ MoAKmoueHreM K cetu Murepuer u gocrynom B DMOC ¢unmana, ycTaHOBICHHBIH
CAIIP npoektupoBanust u Mogenuponanus Ha [TJINC.

Juasi camocToATeIbHOI pPadoThl 00y4AOMIMXCH 110 JUCLHUIUIMHE MCIIOJB3YETCsl MOMEIIEHNE
JUTsI CAMOCTOSITEIILHOM paboThl 00YyJaroNIUXCsl, OCHAIIEHHOE CTICIIHATN3UPOBAHHON MEOEIbI0; TOCKOU
ayJAUTOPHOM; MEPCOHAJIBHBIM KOMITBIOTEpAMHU C MOJKIIOYEHHEM K ceTH MHTepHeT W JOCTYNOM B
OUOC dunuana.

IIporpamMmmHoe o0ecnieueHune

[Tpu npoBeeHNY JIEKIIMOHHBIX 3aHATHH IIpeaycMaTpUBaeTCsl UCIOIb30BaHue nakera Microsoft
Office (cuctema /111 MOATOTOBKY M MpOBeAeHUs 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 OBPA30BATEJIBHOI'O ITPOIECCA JIA JINI]
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C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31O0POBbA U HHBAJIM0OB

B xone peanmzanuu AUCITUTUTHHBI UCIIOIB3YIOTCS CIIENYIONINE AOTOTHUTEIHHBIE METOABI 00Y-
YEeHHsI, TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIIMH OOYJArOIIMXCS B 3aBUCH-
MOCTH OT UX UHIUBUYAIbHBIX OCOOCHHOCTEH:

JJIS1 CJIeNBIX M CIa00BHISIIIUX

- Jexuuu o(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA, JOCTYIHOTO C MOMOUIBIO0 KOMIIbIO-
Tepa Co CIeNHUaTN3UPOBAHHBIM MIPOTPAMMHBIM 00eCTICUCHUEM;

- TUCbMEHHBIE 3aJIaHUs BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO CIEUAIN3UPOBAHHBIM IIPOrpaMM-
HBIM 00€CIIEYCHUEM, UM MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTcs UHIUBHUAYaTbHOE paBHOMEpHOE ocBelieHne He Menee 300 Jrokc;

- 7Sl BBITIOJTHEHHSI 3aJaHUsI TP HEOOXOJUMOCTH MPEIOCTABIISCTCS YBEIIMYUBAIOIIEE YCTPOK-
CTBO; BO3MOXHO TaK)Ke HCIOJIb30BaHNE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 331aHUsT OPOPMIISIFOTCS] YBETTUYCHHBIM IPUPTOM;

- 3a4€T IPOBOJAUTCA B YCTHOM (hopMe MM BBINOJIHIETCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEPE.

JJIS1 TJIYXUX H CJIa00CIbIIIAIIMNX:

- IEKIUU 0POPMIISIFOTCS B BHJIE€ DJIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIC 33/IaHUS BHITIONHSIOTCS Ha KOMIThIOTEpE B MUCbMEHHOU (hopme;

- 3a4€T MPOBOAUTCS B MHUCHMEHHOI (opMe Ha KOMIIbIOTEpE; BO3MOXKHO MpoBeAeHUE B hopme
TECTUPOBAHUS.

AJIs1 JIMI ¢ HAPYIIEHUSIMU ONIOPHO-IBUIaTeIbHOI0 annapara:

- JIeKIMU 0(OPMIIIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTA, JJOCTYITHOTO C MOMOIIBIO KOMITBIO-
Tepa co CIeUHUaIN3UPOBAHHBIM MPOTPaMMHBIM 00ECIICUeHHEM;

- TUCHMECHHBIC 3aJIaHUS BHITIONHSIOTCS Ha KOMITBIOTEPE CO CIEHUATN3UPOBAHHBIM MPOrpaMM-
HBIM 00€CITeUeHUEM;

- 3a4€T MPOBOJUTCS B YCTHOU (hOpME HIIM BBIMOIHSIETCS B MHUCHMEHHON ()OpME Ha KOMIIbIOTE-
pe;

- HCTIOJIB3YETCs criennanbHas yuebnas ayauropus s aun ¢ JIOB3 — ayn. 106 rnaBHoro y4eo-
Horo kopiryca o ajapecy 214013, r. CMmoseHCcK, DHepreTuueckuid np-a, A.1, 31aHiue SHepreTu4ecKoro
HWHCTUTYTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMMMOCTH MpeTyCMaTPUBACTCS YBEIHUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Ipouenypa npoBeaeHHs MPOMEKYTOUHOM arTecTaluu JUIsi 0OYJarOIIUXCsl YCTaHABIMBACTCS C
y4€TOM MX MHIMBUIYaTIbHBIX McuXxodu3nueckux ocodeHHocTel. [IpomexxyTouHasl artectauus MOXKET
MIPOBOJUTHLCS B HECKOJIBKO ATAIlOB.

[Ipu mnpoBeneHuWH MpoUEAYPbl OICHUBAHHS PE3yJAbTaToB OOy4YEeHUS MpeaycMaTpHUBaeTCs
UCIOJIb30BAaHUE TEXHUYECKUX CPENICTB, HEOOXOMUMBIX B CBS3HM C MHIWBUIYaTbHBIMA OCOOCHHOCTSIMH
oOyyaromuxcsi. OTH CpelCcTBa MOTYT OBITh IPENOCTaBIEHBI (DPUIMATIOM, UM MOTYT UCHOJIb30BaThCA
COOCTBEHHBIEC TEXHHUUYECKUE CPEJICTBA.

[TpoBenenue mpoueaypsl OLEHUBAHUS PE3YIbTaTOB O0YUYEHHS JOIYCKAETCsl C UCIOIb30BaHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOIOTH.

OO6ecneunBaeTcs A0CTyNn K MH(OPMAIMOHHBIM M OHOJHOrpadguueckuM pecypcaM B CeTH
HuTepHeT 1715 Kaxa0ro o0ydaromierocs: B (hopMax, aIaiTHPOBAHHBIX K OTPAHUYCHUSIM UX 3JOPOBBS U
BOCHPUATHS HH(OPMALIUU:

JJIS1 CJIeNbIX M C1a00BHISIIIUX:

- B IeYaTHOU (popMe yBETMUYCHHBIM MIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

MJIsl TIYXHX U ¢J1200CabIIALHX:

- B Ie4aTtHou popme;
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- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JJ1s1 00Yy4AIOIHUXCS ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeIbHOTO annmapara:
- B Ie4aTHou popme;

- B opMe 2IEKTPOHHOTO TIOKYMEHTA;

- B popme ayaunodaiina.

9. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITVINHBI

OcHoBHas uTEparypa.
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http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. f3pik onmcanus snexkTpoHHo ammapatypbl VHDL: yue6. mocobue - M.JK
MW3p-eo MITY wum H.D. baymana, 2010. - 61. B 3BC «Jlaub». Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll 1d=52394/
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anroputMoB'/A.B. Tlonsukos. - Cmonenck: PO ¢unmmana FTOYIIBO "M3U (TY)" B r. CmoneHcke,
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Cnucok aBTOPCKHX MeTOAUYECKHUX Pa3padoToK.
Metoaunueckoe o0ecreyeHre Mo JUCHUIUIMHE «ATNapaTHas peaau3alis aJropuTMOBY» BKIIIO-
YaeT Tak)Ke CJIEeYIoNe aBTOPCKUE pa3pabOTKu:
1. IlonsuxoB A.B. IIpoekrupoBaHue anmapaTHbBIX CpPEICTB BBIYUCIUTEIBHBIX  CHCTEM.
Meroandeckue ykazaHus K J1a0OpaTopHBIM paboTaM 1o Kypcy "AmmapaTHas peanu3aius
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CMOJTEHCK I
Hanpasnenue noocomosxu 09.03.01 « Mugpopmamuxa u 8bivuciumenvas mexnuxa» ( wounuan
Ipogunv noocomosxu « BuruucaumenvHoie MAuluHbl, KOMNIIEKCL, CUCTNEMbL U CemU» AN N
PIIJ] 51.]IB.03.01 «Annapamnas pearusayusi aieopummos» M.?"_)

anroputMoB"/A.B. TlonsukoB. - Cmonenck: PUO duwmana 'OYIIBO "MDU (TY)" B T.
CmMmonencke, 2008 r. - 16 c.

2. TomsuxkoB A.B. CnpaBounoe mocobue «lIporpamMmmupyeMbie JIOTHUYECKHE HHTETPATbHBIC
MUKpocxeMbl». — Cmonenck, COMBU, 1998, -40c.

— KOMIUIEKT JIeKIH B hopMaTe MyIbTUMEANUHBIX MPE3EeHTALNH;
VY4eOHO-MeToInYeCKHe MaTepHalIbl pPa3MELIEHbI Ha pecypcax Kadenpsl.
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Hanpasnenue noocomosxu 09.03.01 « Mugpopmamuxa u 8bivuciumenvas mexnuxa»
Ipoghunv noozomosxu « BeruuciumenbHble MawuHvl, KOMIIEKCbL, CUCHEMbL U CEMU»

CMOJTEHCK I
( DNTTAAT]

S N
PIIJ] 51.]IB.03.01 «Annapamnas pearusayusi aieopummos» Mau_)
JIMCT PETUCTPAIIUU NBMEHEHUU

Howmepa crpanung

Ho- Bcero Hara
Me aHHy HanmenoBaumue IMoanuce, ®©.11.0.

P sme | same Hyma | CTpa- BHECCHMUSI U3- Hata
nu3me Y u Ne nokymeHTa, BHECIIIETO U3MEHE-

Me- | Me- | HO- | jmpo | HUIB . MECHEHUS B BBEJCHUA U3-

MeHe BBOJIAIIIETO HUA B TaHHBIN JK- N

_ | HeH- | HeH- | BBIX | po- | HOKY- JaHHbIY JK- MEHEHUA
HE H3MCHCHHS 3EMILISAP
Hus | HBIX | HBIX BaHH | MEHTE 3EMILLAP

BIX
1 2 3 4 5 6 7 8 9 10
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