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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Leabio ocBOeHUs] AUCHUILIUHBI SBISIETCS MOArOTOBKA 00YyYaIOMIUXCS K PEIICHUIO TPOEKTHO-
ro THMA 337a4 NPOPECCHOHAITBHON NESTEIBHOCTH B 00JIACTH MIPUMEHEHHS TIPOTPAMMHUPYEMOI JIOTUKHI
o HamnpasieHnto moarotoBku 09.03.01 «MudopmaTrka U BEIMUCIUTENIbHAS TEXHUKA» (TPOQPHIH TTO/I-
TOTOBKU: «BBIUMCIUTENHHBIE MAIINHBI, KOMIUIEKCHl, CHCTEMbI M CETH») MOCPEICTBOM O0ECIIeUCHHS
3TanoB GpopMUpOBaHUs KoMIIeTeHIIUH, penycMoTpeHHBIX PI'OC u ycTaHOBICHHBIX MPOrpaMMon Oa-
KaJlaBpriaTa Ha OCHOBE MPOQECCHOHATBHBIX CTAaHAApPTOB, B YACTH MPEICTABICHHBIX HIDKE 3HAHUM,
YMEHHUH U HaBBIKOB.

3agauu IMCUMIVIMHBI: U3YYUTh NMOHSITUWHBIN ammapar AUCHMILIMHBL, OCHOBHBIE TeOpeTHYe-
CKHE TIOJIOKEHHUS U METOJIbl UCTIOIb30BaHUS IPOrPAMMHUPYEMOI JIOTUKU JJIs1 pean3aliu 00padoTKu
JTAHHBIX U YMpaBJICHHS, O3HAKOMHUTH OOYYaIOUIMXCS C COBPEMEHHBIMHU pPa3paOOTaHHBIMU JJISl HUX
CAIIP, 0cOOEHHOCTSMHU MPOESKTUPOBAHUS BHICOKOA((PEKTHBHBIX alIapaTHBIX CPEICTB MpHEMa, Iepe-
nay 1 00paboTku nHpopmaIruu, chopMUPOBATh YMEHUS M TPUBUTH HABBIKU MTPUMEHEHHUS TEOPETHYC-
CKUX 3HAaHUH AJIs pelieHus NpoecCuOoHaIbHbIX 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

HucuunnmHa « TeXHOI0THs MPOEKTUPOBAHUS YCTPOMCTB HA MPOrPAaMMHUPYEMOM JIOTUKE)» OTHO-
CHUTCSI K 9acTH, POpMHUPYEMOii yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIIICHHH.
JIist u3yveHus JaHHOW JUCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U HaBBIKH, (pOopMHUpyeMbIe
MPEIIECTBYIOMUMU JUCIUITNHAME B TpaeKTOpuu popMupoBanus kommnereHun [1K-5:
e DIJIEKTPOHUKA;
o (CXEMOTEXHHKA;
e  MukKponpoLecCoOpHbIE CUCTEMBI;

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

Taxoke qucIUIIINHA SBIsETCS QYHIAMEHTOM I CAeAYyIomuX nmpakTuk u ['NA:
e [IpenauiuioMHa NpakTUKa
e [IloaroToBka K 3alUTe U 3alIUTa BRITYCKHOW KBAIU(DUKAIIMOHHOW PabOTHL.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI

OcBoeHue TUCIUILIMHBI HANIPaBJIeHO Ha (POPMHUPOBAHUE HIIEMEHTOB CIEAYIOIIUX KOMIIETCHIIUN
B cooTBeTcTBUU ¢ ®PI'OC BO n OII BO no nanHoMy HarpaBiIeHHIO OATOTOBKU:

Ilepedyenn MuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMM JOCTHKEHUs] KOMIIeTEeHIN

KoMmnerennus NHauKaTopbl 10CTHKEHUSA KOM- Pe3yabTarsl 00yyeHus
neTeH M
[IK-5. Crnoco6en | I1IK-5.1 Criocoben pa3pabateiBath | 3HAeET:
pa3pabaThiBaTh M | JIEMEHTHI U CXEMBI allllapaTHOM pe- | - MPUHIHUIBI MOCTPOCHUS BJIEKTpHUYE-
HacTpauBaTh  THUIO- | aJlU3AI[UU AITOPUTMOB. CKHX CXEM;
BBIC AJIEKTPOHHbBIE - (¢uU3MYECKHEe U DIIEKTPUUYECKHE MO-
CXEMbI, CXEMOTCXHH- JIE OCHOBHBIX JIEKTPUUYECKHUX CXEM;
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KoMnerennus NHauKaTopbl 10CTHKEHUSA KOM- Pe3yabTarsl 00yyeHus

neTeHnuii

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 peau-
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 TPOEKTUPOBAHUE
Y MOJICJIMPOBAHUS allliapaTHBIX
CPEJICTB.
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4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHDBI

CTpyKkTypa AUCHMILIMHBI:

Ceneerp 8 Vitoro 3a kype

sacon y sacon 3e Kap | Cow
Henem,

Ne Hnexe Hanverosa- | (o 3 H X
Hie OMTPOT: "Beero | Kowrakr | Jlek | Jlao | Hp | KPI | CP | Kowrpoms | > eacin | ROHTPOMb 7R eerg | Konrakr | Jlek | Jlao | Tp | KPI | CP ] Komrpors | Beero

Texnonorns

BLBJB.03.0 | "POCKTHPO- [ 5eq prp 180 16 8 4 4 155 9 5 k3, PTP 180 16 8 4 4 155 9 5 15 8

2 Banis

yerpoiicts Ha

niporpavy-
pyemoii
sorike

o

OBO3HAYEHMUAA:

Bujbl npoMe:kyTOUHO# aTTecTaluu (BUIBI KOHTPOJIS):
OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer.

Bunsi pador:

KoHTakT. — KoHTaKkTHas paboTa 00yJaroOmuXCs C MPEToJaBaTesieM;
JIek. — TeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbie paboOTHI;

[Ip. — npakTHUeCKHE 3aHATHS;

KPII — kypcoBas paboTta (KypCOBOU MPOEKT);

PI'P — pacuetHo-rpaduyeckas padora (pedepar);

CP — camocTosiTenpHas paboTa CTYJICHTOB;

3.e.— 00beM AUCIHILTUHBI B 3a4ETHBIX CIUHUIIAX.

Conep:xanue TMCUUILIAHBI:

Ne HaumeHoBaHMe BUI0B 3aHATUI U TEMATHK, COJePKAHHUE

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

1.1. IIporpammupyemeie goruueckue cxembl. CPLD. FPGA.
1.3. A3eixku HDL. VHDL. Verilog.

1.9. MonenupoBaHue yCTPONUCTB U CUCTEM.

1.10. IlepcriekTHBHBIE HANPaBIEHUS Pa3BUTHsI M UCIOJb30BAHNE IPOIPAMMUPYEMON JIOTHUKH.

2 JlaGopaTopHbie pabOThI, KOJTUYECTBO - 2 1O 2 Yaca.
2.1 IIpoexTupoBanue HUPPOBBIX ABTOMATOB
2.2. OnepalmoHHOE YCTPOUCTBO..

3 [IpakTrueckue 3aHATHs, KOJIUYECTBO - 2 MO 2 yaca
3.1. OcHoBBI cuHTakcuca u npumenennss VHDL
3.2. Peanu3anus pyHKIIMOHANBHBIX y370B HAa ocHoBe VHDL.

4 | PacuetHo-rpaduueckas padora.
IIpoekT ycTpoiicTBa ynpaBiIeHus 10 WHANBUYaTbHOMY 33IaHUIO.

5 CamocTosTenpHas paboTa CTYIACHTOB:

5.1. IloxroroBka Kk 3amure Ja00paTOPHBIX padoT.

5.2. [loaroroBka ¢ NPaKTUUYECKUM 3aHITHSIM.

5.2. CaMOCTOSITETHOE U3YYCHUE TEOPETUUECKUX MATEPUAIIOB IO CIAEAYIOIIUM BOIIPOCaM.
Cospemennnie [IJIMC npousBoactea komnanuii Altera, Xilinx, Actel, Atmel, Lattice.
bubnuorexu nu moxynu VHDL.

bubmuorexu u mogynu Verilog.

Cuctema npoektupoBanus Quartus pupmer Altera..

Crtpykrypa, cocraB u BozmoxxkHocTu CAIIP Foundation ISE ¢pupmsr Xilinx
Bcerpoennsie B IIJIMC nponeccopsl.

Monenuposanue IIJINC co BCTpoeHHBIMU IPOLIECCOPAMHM.

5
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Texkyuuii KOHTPOJIb:
- IPOBEPKa KOHCIEKTOB JICKIIMH U JTOTIOJIHUTENBHBIX TEOPETUYECKUX MATEPUAJIOB;
- MPOBEPKa OTUYETOB IO J1ab0opaTopHBIM paboTam;

- 3aIUTa JJa0OPaTOPHBIX paboT.
Pe3ynpTaThl TEKyIIEro KOHTPOJIS (PUKCUPYIOTCS C HMCIOJIb30BAaHUEM TpeXOalIbHON CHCTEMBI
(0, 1, 2) npu npoBeaEeHUH KOHTPOJIBHBIX HeNeNb MO0 TpaguKy ¢uiinana B TEYCHUE CEMECTPa, a TaKxKe
YUUTBIBAIOTCS NPENOAABATENEM IPU OCYLIECTBICHUM IPOMEKYTOUYHOW aTTECTAllUU 1O HACTOSIIEH
TUCLUTUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT YA

Tabnuua - O6pa3oBarenbHbIe TEXHOJIOTUH, UCIIOIb3yEMbIE IIPU PEAIN3ALNN PAa3THUHBIX BHJIOB yueO-
HBIX 3aHSATUH N0 OUCLUIINHE

Ne
/11

Bunb! yueOHBIX 3aHATHN

OO0pa3oBarenbHbIC TEXHOJIOTHH

Jlexuun

Knaccuueckas (TpaauunonHas, H”HQOpMaIMOHHAs ) JIEKIIUS.
WNHTepakTuBHAS JEKIUS (JTICKIHUS-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-
cTel paboTomaTenen.

WHnuBHyanbHbIE U TPYNIIOBBIE KOHCYIBTALUH 110 TUCIUITIIMHE.

JlaGopaTtopHnas pabota

TexHONOTHsI BBHIMOJIHEHHS J1a0OPAaTOPHBIX 3aJaHUil WHAWBUITY-
QJIBHO.

TexHomorust mMpoOJIEeMHOTO 00YUYEHHUSI Ha OCHOBE aHAJIN3a PE3yJIb-
TaTOB JIA0OPATOPHON PaOOTHI: MHAMBUYAIBHBIN OMPOC, Mpe-
CTaBJICHUE CTYJICHTOM PE3YJIbTaTOB JTJAOOPATOPHOU PabOTHI B
¢dopme otuera.

[IpakTHueckue 3aHsATUs

['pynmoBsie 3aHATHS C IPUBICYCHHUEM HHTEPAKTUBHBIX METOJTUK.
TexHOJOTHsI TPYNIOBOro pa3zdopa M BBHIMOJIHEHUS MPUMEPHBIX
3a/1a4 € MOCIEAYIOIEeH peain3aeil MHINBUIYATbHOTO 3aaHus.
TexHonorust 00CYyXKIAeHUS WHAUBHUYaTbHO MOJTYYEHHBIX PE3YJib-
TaToB ¢ (POPMHUPOBAHUEM OIIEHOYHOTO 3aKJIFOUCHHUS
[IpencraBnenue pe3ynbTaToOB 3aHATUS B (popMe MPOTOKOJIA BBI-
MMOJHEHHEIX 3aIaHUI.

PacuerHo-rpaduueckas pa-
6ota

TexHonorust 00CYy)KIeHU WHIAUBHUYaTbHO MOJTYYEHHBIX PE3YIib-
TaTOB C (POPMUPOBAHUEM OLICHOUHOT'O 3AKIIIOYEHHUS
[IpencraBnenue pesynbratoB PI'P B popme oTyera.

CamocrosrenbHas padoTta
CTYJICHTOB (BHEAYIUTOPHAS )

HHupopmManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (IOCTYN K
OUOC ¢dwunuana, k ObC dunumana, goctyn kK UHPOPMAIUOHHO-
MCTOANYCCKUM MATCpUaiaM I10 I[I/ICI_[I/IH.HI/IHG).

KoHTpoib (mpoMexyTouHast
aTTeCTaIus: YK3aMeH)

OtBer 1o ouery.




CMOJTEHCK I
Hanpasnenue noocomosxu 09.03.01 « Mugpopmamuxa u 8bivuciumenvas mexnuxa» ( wounuan
Ipogunv noocomosxu « BuruucaumenvHoie MAuluHbl, KOMNIIEKCL, CUCTNEMbL U CemU» AN N
PIIJ[ 51.B.JIB.03.02 « Texnonoaus npoekmupoganus yCmpoucme Ha npocpammupyemotl 102uxey MBM_)

6. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA X
IMPOMEXYTOYHOU ATTECTALIMUU - IS OHEHKHN KAYECTBA OCBOEHUA
JANCHUITINHBI

K npomexxyTouHOl arrecTali CTYACHTOB 10 AMCLMILIMHE MOTYT NPUBJIEKATHCS MPEICTaBU-

Tenu paboTomarenei, mpernojaBaTeu MOCIeIYIONUX TUCIUILIMH, 3aBeayIommue Kadeapamu.

OI_IGHKa KadyeCTBa OCBOCHHA MNUCHUIIIIMHBI BKIIFOYACT KaK TeKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH,

TaK U MPOMEKYTOUHYIO aTTECTAIHIO.

XN R WD =

25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.

6.1. OnleHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJISI YCIIEeBAeMOCTH:

Bormpocs! 1y1st 3anuThl 1a00paTOPHBIX padoT
[lepeunciure ocHOBHBIE KOMITOHEHTHI cucteMbl MAX+PLUS II.
OObscHUTE TOPSATOK CO3JaHUS MOJIEIN HA OCHOBAaHUYU BPEMEHHBIX JHarpamM.
OOBsicHUTE TOPSIOK CO3JaHUS MOJICNU B ()OPME CXEMBI.
Kaxkue onepamnronnbsie 0JI0KH BXOIAT B cocTaB Kommnuisitopa MAX+PLUS 11.
Kak npoBepuTh MpaBMIBHOCTh (PYHKIIHOHUPOBAHUS MOJICITH.
[TosicHuTe OCHOBHBIE OMEPALIUU TP CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co3mate COMBOI MOAETH [T UCIIOIB30BAHUS €€ B TpauecKOM peIaKkTope.
Kakue ITJIMC MoryT ucnosib30BaThes Mpu MoaeaupoBanuu B cpeae MAX+PLUS
Kakyro crpykrypy umeer VHDL onucanue 3neKTpoHHON Moaenu?

. Kakue kiaccer 00bekToB nogaepkuaer VHDL?

. Kakue oneparops! ucnions3yrorest B VHDL onucanusix moneneit?

. [lepeunciure npobIEeMHO-OPHEHTUPOBAHHBIE KOMIOHEHTHI si3bika VHDL.

. B xakoit popme o06bsaBnsercs npoext B8 VHDL?

. Kakoii Bug umeer onvcanue apxuTekTypsl mpoekra B VHDL?

. Uto Takoe 6ubnmoreku npoekta? Kak o0bsBisercs koHdurypanus npoekra B VHDL?
. Kak o0bsBsitorcst konctantsl B VHDL?

. Kak ucnons3yrorcst nepemennsix 8 VHDL?

. Yro Takoe curnansl B onucanusx VHDL?

Kak 3anaercs monensHoe Bpemst B VHDL?

. Kak odopmnsercs mpoekt Ha Verilog?

. Kakoit Bun umeror moaynu Ha si3eike Verilog?

. Kak peanmmsyroTcst aBTomatsl Ha si3bike Verilog?

. [IpencraBuTh onrcaHue apXUTEKTYPhl aCHHXPOHHOTO D-Tpurrepa.

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

u‘l’.
[IpencraBuTh onMcaHue apXUTEKTYPhl PETUCTPA CABUTA.
IIpencraBuTh onMcaHue apXUTEKTYPBl PETUCTPA CABUTA C MapajlIeIbHON 3alIUCHIO.
Kak mo rpady nepexonos Beimoaauts VHDL onucanue mociie1oBaTeIbHOCTHOM CXEMBI.
OOBSACHUTD CHHTAaKCUC UCIOJBb30BaHUs omnepatopa Beibopa CASE B mocnenoBaTeIbHOCTHBIX
CXeMax.
Kak onrcars TakTHpOBaHUE NEPEMEHHON MO (PPOHTY TAKTOBOT'O CHTHAJIA.
Kaxk mpoBeputh nmpaBmiibHOCTH paboThI peanuzoBanHoro Ha [IJIMC aBromara?
Kakum 00pa3oM HCTIoNb3yroTCst OMOIMOTEUHbIE KOMIIOHEHTHI B TPOEKTE?
OT yero 3aBUCUT YHCIIO BBIMOJIHSAEMBIX ONIEPAIIMOHHBIM YCTPOHCTBOM KOMaH[?
Kak moBbICUTH OBICTPO/ICHCTBHE ONIEPALIMOHHOTO YCTPOUCTBA?
J1y1st wero B orneparimoHHOM YCTPOUCTBE GOpMUPYIOTCS (Pi1aru COCTOSHMS?
Kak obGecrieunBaeTcsi CHHXpPOHU3AIUS MOCTYIUIGHHS U CUUTHIBAHHMS KOMaHJ B Ouepequ Ko-
mauna?
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36. Kakyro CTpyKTypy MOKET UMETh YCTPONCTBO YIIPABICHUS O4EPEIbl0 KOMaH 1?7
37. Kak nomxkHa ObITh coriacoBaHa paboTa oueped KOMaH] ¢ OTIepPalliOHHBIM YCTPOHCTBOM?

6.2. ®opma NpoMeKYyTOYHOM ATTECTAIMH MO0 HACTOSIIICH JTMCIHUILIMHE — IK3AMEH.
O1ieHOYHBIE CPENICTBA 1JISI IPOMEXKYTOUYHOM aTTECTAIlUU:
[TpumMepbl BOIPOCOB K AK3aMEHY MO AUCHUTUINHE

Monenu nporpaMMHpPYEMbIX YCTPOICTB U CPEICTB YIPABICHUSI.

Metoab! 1 ciocoOBI peau3ay IPOrpaMMUPYEMBIX alllapaTHBIX CPEICTB.

[IporpamMmMupyemMble HHTErpajbHbIE CXEMBI. DlIeMeHTHas 6a3a.

ApPXUTEKTYpBI IPOrPaMMHUPYEMBIX JIoTndeckux HHTerpanbHbix cxem (IIJIMC) Knaccuduxarms.

[Tporpammupyemsbie norudeckue Mmatpuiibl (IIJIM — PLA). TIporpammupyemMast MaTpuyHas J0THKA

(PAL). ITporpammupyemsiit torndeckuii aBToMat (PLS). Ctpykrypa makposueek. [TJIMC 6nounoit

CTPYKTYpBHI.

Berpoennblie yHKIIMOHAIBHBIE OJIOKH: MPOIECCOP, TaMATh, KOHTPOJLIEP U Jp.

Martpuunsie [TJIMC ¢pupmer XILINX.

Marpuunsie IINIUC ¢pupmbr ALTERA.

Martpuunsie [TJIUC pupmer ATMEL.

0. ITporpammupoBanue u pekorurypuponanue [IJINC. 3arpyska B [IJIMC ¢daiina konpurypamnuu us3

ROM. Kondurypuposanue [TJIMC B crannapte JTAG.

11. SI3pIkK onMCcaHUs U TPOSKTHUPOBAHUS alIapaTHBIX CPE/ICTB.

12. VHDL. Crpykrypa moaenu. Tunsl nanusix. Onepatopsl. [IpodieMHO-0OpHeHTHPOBAHHBIE KOMIIO-
HEHTBI.

13. Crpykrypa Verilog monenu. Tunsl nanubsix. OnepaTtopsl. [Ipo6iieMHO-OpUEHTHPOBAHHBIE KOMITO-
HEHTBI.

14. TunoBeie Moaenu GyHKIIMOHATBHBIX y3710B HAa VHDL u Verilog

15. IIporpammuoe obecnieuenue npoektupoBanue Ha [IJIMC ¢upmsr ALTERA.

16. IIporpammuoe o6ecrneuenue nmpoektupoBanue Ha [IJIMC dupmbr XILINX.

17. Ilporpammuoe obecnieuenue npoekrupoBanue Ha [IJIMC ¢pupmer ATMEL.

18. IIpoekTupoBaHre MPOrpaMMHUPYEMBIX AIMAPATHBIX CPEJCTB C YYETOM TECTHPOBAHUA.

Nk W=

=0 e

[Ipumep npakTUUECKUX 3aJjaHHM, BBIHOCUMBIX Ha 3a4€T, AJI IPOBEPKU MIPAKTUUECKUX YMEHUN U
HAaBBIKOB CTYACHTOB 10 JUCLIUILINHE
1. Co3naiiTe U MpOMOACIUPYHUTE CXEMY ONEPALIMOHHOTO YCTPOUCTBA
2. CropoekTupyilTe aBTOMAaT YIpPaBJICHUS OYEPEIbI0 KOMaHA M ONEPallOHHBIM
YCTPONCTBOM
3. PaccumTaiiTe MakCHMaJbHYIO 4acTOTy IEPEKJIIOUEHUS OINEPAllMOHHOIO YCTPOW-
CTBAa U NOATBEPJIUTE €€ MOJACINPOBAHUEM.

B dunmane ucnonp3yercs cucreMa ¢ TPaAUIIMOHHON IIKAJION OIEeHOK — "oTimuHo", "Xoporio",
"yIOBIETBOPUTENLHO", "HEYIOBIETBOPUTENHHO", "3auTeH0", ""He 3auTeHo" (Hanee - mATHOATUThHAS CH-
cTema).

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

Onenka Kpurepun oneHkn pe3yibTaToB
1o AUCLH- 00y4eHMs 10 JMCHUILINHE
IUINHE
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Kpurepun oneHkn pe3yibTaToB
0o0yuyeHusI MO TUCHUILINHE

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

BricraBnsiercs oOydatoniemycs, 0OHapyKMBIIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOE U
r1y0OKOe 3HaHWE MaTepUaioB U3YYEHHON AUCHIUILINHBI, YMEHUE CBOOOIHO BBIMOIHSTh
3a1aHKs, IPENYCMOTPEHHBIE IPOIPAMMOM, YCBOUBILIUK OCHOBHYIO M 3HAKOMBIN C JI0-
MOJTHATEIILHON JTUTEPATypPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMoOi JUCITUTUTNHBL,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepuaioB U3yYEeHHOW IUCIUILIMHBL, O€3ylNpeyHO OTBETHUBIIEMY HE TOJIbKO Ha BO-
npocsl Ouiera, HO U Ha JIOTIOJIHUTENIFHBIE BOIPOCHI B paMKax paboueil mporpaMmbl
JUCLHUIIIIMHBL, TPaBUJIBLHO BBINOJIHUBIIEMY MpakTUUYeCcKoe 3aaanue. OueHka 1Mo Jucuu-
IUTMHE BBICTABISIOTCS 00YYaIOLIEMYCs C YUETOM PE3yIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperi€HHble 3a IUCHUIUIMHON, cOpMHUpPOBaHBI Ha YPOBHE — «3Ta-
JIOHHBIN.

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

BricTaBnsercs oOyuaromemMycsi, 0OHapy>KUBIIEMY TTOJTHOE 3HAHME MaTeprajja U3y4eH-
HOM TUCHUILIMHBI, YCIICIIHO BBIMOJIHAIOMIEMY MPEyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueill mporpaMMoil JUCITUTUIMHBL,
MOKa3aBUIEMY CHUCTEMAaTHYECKUU XapakTep 3HAHWM MO TUCUUILIMHE, OTBETUBILIEMY Ha
BCE BOMPOCHI OWJIETa, MPABWJIHHO BBHITIOJHUBIIUNA TMPAKTUYCCKOE 3aJaHHe, HO JOITY-
CTHUBIIHIA TIPU 3TOM HENPHHIMIHAATbHBIC OIHOKH. OIeHKA M0 JUCIUILTNHE BBHICTABIIS-
I0TCsI 00yJaromeMycs ¢ YIETOM PE3yIbTaTOB TEKYIIET0 KOHTPOJIS.

Komrmierenium, 3akperi€HHble 3a AUCHUILTUHON, chOpMHPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

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

BricraBnsercs o0y4aromemycs, 0OHapyKMBILIEMY 3HAHHE MaTepHaja U3y4eHHOU JIuc-
[UTTAHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIIeH yueObl B mpeacTosuiei padoThl
1o MPOQECCHH, CIPABISIFONIEMYCS! C BBITIOJTHEHUEM 3aaHU, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOM, pEKOMEHIOBAHHOM paboveil mporpaMMon JUCITUIUIMHBL, JOMYCTHBIIEMY
MOrpCIIHOCTL B OTBCTC HAa TCOPECTUUYCCKUC BOIIPOCHI I/I/I/IJII/I IIpU BBITIOJIHCHUHW MIPAKTH-
YECKHUX 3aJaHuil, HO O0JaJaroIeMy HEOOXOJUMBIMU 3HAHUSAMH JJISI MX YCTPAHCHUS
noa pyKOBOACTBOM IIPCIIOAaBaTCIIA, .HI/I6O HCIIPABUJIBHO BBINIOJIHUBIICMY IMPAKTUYC-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHMIO IIPETI01aBaTelsl BHITOTHUBIIIEMY IPYTHE MTPAKTHUECKUE
3alaHusA U3 TOTO KC pa3acia JUCHUIIIINHBI.

Kommnerennuu, 3akperni€éHHbIe 3a TUCIUILUIMHON, COPMHUPOBAHBI HA YPOBHE — IIOPO-
TOBBIN).

«HEYOBJIE-
TBOPUTEIIb-
HOY»/ HE 3a-
YTEHO

BricTaBnsercs oOyuaromemycs, 0OHapyKHBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHMUIX OC-
HOBHOI'O MaTcpuaia H3y‘-IeHH0171 JAUCHUIIIMHBI, OOMYCTUBLICMY MNPUHIUIIHNAIBHBIC
OIMOKY B BBHITIOJHEHNUH 3a/IaHUI, HE OTBETUBIIIEMY Ha BCE BOIPOCHI OMiieTa U JAOMOJ-
HUTCJIbHBIC BOIIPOCHI U HCIIPABUJIBHO BLIMTOJIHUBIICMY NPAKTHYCCKOC 3aJaHUC (Hera-
BIWJIBHOE BBIMIOJHEHHE TOJBKO MPAKTUYECKOTO 33JaHUsl HE SBISICTCS OJHO3HAYHOU
NPUYMHON J1JIs1 BBICTABIICHUSI OLICHKU «HEYIOBIETBOPUTENIBbHOY). Kak mpaBuio, olieHKa
«HEYIIOBIICTBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOAOJDKUTH 00yUe-
HHUE 110 00pa3oBaTeIbHOM Mporpamme 0e3 JONOTHUTEIbHBIX 3aHATUN 110 COOTBETCTBY-
foniel aucnuiuimHe. OleHKa 10 AUCIHUILTHHE BBICTABIISIOTCS 00yJaloneMycs ¢ y4€ToM
PE3YIbTATOB TCKYLICT'O KOHTPOJIA.

KommereH1in Ha ypOBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 33 TUCIUILIHHON, HE CHOPMHU-
pOBaHBL.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHUE

J1st npoBeeHNs JTeKIIMOHHBIX 3aHATHH UCIIONIb3YyeTCsl yueOHast ayJUTOPHS AJis IPOBEICHUS
3aHSATUN CEMUHAPCKOI0 THUIA, TPYIIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOUYHOW aTTECTAIlMK, OCHAIIECHHAs CIEIUaTu3UpPOBAHHON MeOeblo; JOCKOW ayIuTOPHOM;
JEMOHCTPAIIMOHHBIM O00OpYIOBAaHUEM: MEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); TMEPEHOCHBIM
(cTarmOHApHBIM) TIPOEKTOPOM.

Jliist mpoBeeHusl 3aHATHIL JIAGOPATOPHOr0 THIIA UCIIONB3YETCs yueOHas ayIuTOpUs s Ja-
O0paTopHBIX PadOT, BBHIMOJIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIllEHHAs ClIelnaIn3upOBaHHON Me-
0eIbIo; JTOCKON ayqUTOPHOM;, MEPCOHATBHBIME KOMITBIOTEPAaMH, CBS3aHHBIMU JIOKAIBHON BBIYMCIIH-
TETBHOM CEThIO ¢ MoAKIoUYeHHeM K ceTu MuaTeprer u nocrynom B DUOC dunmana, ycTaHOBICHHBIN
CAIIP npoextupoBanus u moaenuposanus Ha [1IJINC.

Jdns camocTosiTeIbHON PadoThl 00YYAKIIMXCH 0 JUCUUILUIMHE UCHOJIb3YETCS MOMENIEHUE
IUISL CAMOCTOSITENIFHON paboThl 00YYaroIuXcs, OCHAIICHHOE CIIEIMATU3UPOBAaHHON MeOeIbIo; JOCKOM
ayTUTOPHOM; MEepPCOHAIbHBIM KOMIIBIOTEPAMH C MOJAKIIOUYEHHEM K ceTH VIHTepHeT M JOCTylnoM B
SUOC dunnana.

IIporpammHoe obecnieyenue

[Ipu mpoBeaeHNY JIGKIIMOHHBIX 3aHATHI MPeycCMaTpUBAaeTCs UCTIOIb30BaHue makera Microsoft
Office (cucrema 1t MOATOTOBKHU U TIpOBeACHUS npe3eHTanuidi Microsoft Power Point).

[Ipn npoBeaeHWH 1a0OPATOPHBIX Pa0OT CTYAEHTAMHU MPEIyCMATPUBACTCS HCIOJIB30BaHUE
CAIIP ALTERA MAXII+ PLUS u TexcroBoro peaakropa Microsoft Word st opopmieHus 0T4eTOB.

8. OBECIIEYEHHE OBPA30OBATEJIbBHOI'O ITPOIECCA JIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM1OB

B xone peanu3zaiy JUCIUIUIMHBI UCIONB3YIOTCS CIEAYIONINE TOTOTHUTEIBHBIE METOIBI 00Y-
YEeHMsI, TEKYIIEr0 KOHTPOJII YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTallMd O0YyJarolIMXCsl B 3aBUCH-
MOCTH OT UX UHJIUBHyaIIbHBIX OCOOCHHOCTEH:

JJISL CJIeNbIX U CJIA00BUASIIMX:

- Jexuuu o(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO JJOKYMEHTA, JOCTYIHOTO C MOMOIIBIO0 KOMIIbIO-
Tepa CO CIEeUUANTU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

- TUChbMEHHBIE 3aJIaHUs BBIMIOJHSIOTCS Ha KOMIIBIOTEPE CO CIELUAIN3UPOBAHHBIM IIPOrpaMM-
HBIM O6€CH€‘I€HI/IGM, WK MOTYT GBITB 3aMCHCHBI YCTHBIM OTBCTOM;

- obecreunBaeTCs UHIUBUAYaTbHOE paBHOMEpHOE ocBetieHne He Menee 300 Jokc;

- 7Sl BBITIOJTHEHMSI 3aJaHUsI IPU HEOOXOJUMOCTH MPEIOCTABIISCTCS YBEIIMYUBAIOIIEE YCTPOU-
CTBO; BO3MOXHO TaK)K€ HCIOJIb30BaHNE COOCTBEHHBIX YBEIMYUBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3aJaHHs OPOPMIISIOTCS YBEJIIMYSHHBIM HIPUPTOM;

- 3a4€T IPOBOAUTCSA B YCTHOM (hopMe WM BBINOIHIETCS B MUCbMEHHOM (pOopMe Ha KOMIIBIOTEPE.

JJISL TJTyXHMX M CJ1200C/IbIIIANIuX:

- IEKIUU OPOPMIISIFOTCS B BHJIE€ DJIEKTPOHHOTO JOKYMEHTA;

- IMCbMCHHBIC 3a/IaHH BBITIOJIHAOTCA HA KOMIIBKOTCPC B OHUCbMEHHOU (bopMe;

- 3a4€T MPOBOAMTCS B MUCHMEHHOI (QopMe Ha KOMIIbIOTEpE; BO3MOXKHO MpOBeACHUE B hopme
TCCTUPOBAHUA.

AJIs1 JIMI ¢ HAPYIIEHUsIMU ONIOPHO-IBUIaTeJIbHOI0 annapara:

- JCKIIUHN Oq)OpMH}IIOTCH B BHUJIC 3JICKTPOHHOT'O JOKYMCHTA, JOCTYITHOTO C MOMOIIBIO KOMIIbIO-
Tepa co CIEeUHUaIN3UPOBAHHBIM MIPOTPAaMMHBIM 00ECIICUeHHEM;

- MIUCbMCHHBIC 3aJaHUA BBINIOJHAOTCA HAa KOMIIBIOTCPC CO CIICHUAIM3UPOBAHHBIM MPOTpaMM-
HBIM 00€ECITeUeHUEM;

10
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- 3a4€T MPOBOJUTCA B YCTHOH (pOpME MM BBINOIHAETCS B MMCbMEHHON (pOpMe Ha KOMIIbIOTE-
pe;

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

[Tpu HeoOXOMMMOCTH MPeyCMaTPUBACTCS YBETUUEHNUE BPEMEHH JJIs1 IOATOTOBKH OTBETA.

[Iponienypa npoBefeHUs MPOMEKYTOUHON aTTeCTAlMK JUIsl OOydYaroIUXCs YCTaHABIMBAETCS C
yu€TOM UX MHIUBHIYaJIbHBIX MCUXoduzndecknx ocodbenHocreil. [IpomexxyTounas artecTarusi MOXKeT
IIPOBOAMUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mnpoBexeHWH TNpOLEAYPHl OLEHUBAHUSA pPE3YAbTaTOB OOY4YeHHs IpeaycMaTphBaeTCs
UCIOJIb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBA3HM C MHAMBHUIYaJIbHBIMU OCOOEHHOCTSIMHU
00y4Jaronuxcsi. ITU CPEICTBA MOTYT OBITh MPEJOCTABICHBI (DUIMATIOM, UJIM MOTYT HCIIOJIb30BaThCs
COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[IpoBenenue nporeaypsl OLEHUBAHUS PE3YIIBTaTOB OOYYEHUS JOMYCKAETCS ¢ HCIOIb30BAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcs A0CTYN K MHGOPMALIMOHHBIM U OuUOIMOrpadguyecKuM pecypcam B CeTH
HuTepHer 11 kaxxaoro odyyaromerocst B popmax, aJalTHPOBAHHBIX K OTPAaHUUYEHUSIM UX 310pPOBbs U
BOCTIPHUATHS UHPOPMALIUU:

AJISl CJIeNbIX M CJIA00BH S IIMX:

- B Ie4aTHOU (opMe yBEIIMUEHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

AJIS TJIYXHMX U €1a00CIbIIIAIIMX:

- B Ie4aTHol popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

AJ1 00y4YaoLIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIaTeJbLHOI0 annapara:

- B Ie4aTtHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

9. YHEBHO-METOAUYECKOE U TH®POPMAITMOHHOE OBECIIEYEHUE
JANCHUITINHBI

OcHoBHas JMTEpaTypa.

1. Tyxansckuii I'.1., HoBocenbuena T.f. [IpoektupoBanue upoBbIX yCTPOUCTB: YueOHOE
nmocobue. - CII6.: UzmarensctBo "Jlamp", 2012. - 869 c¢. B OBC «Jlanp». Pexum pocryma:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. f3pik onmcanus snexkTpoHHoi ammapatypbl VHDL: yue6. mocobue - M.JK
M3p-eo MITY wum H.D. baymana, 2010. - 61. B 3BC «Jlaub». Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll 1d=52394/

3. Tomsxos A.K. f3piku VHDL u VERILOG B npoekTipoBanuu nu(ppoBOii anmaparypsl Ha
[TJINC: yuebnoe mocodue / A.K. ITomsaxos. — M.: U3marensckuit jom MOU, 2012. — 220 c.

4. TlomsukoB A.B., Tuxonos B.A. Ilporpammupyemble amnmapaTHble CpEACTBA.
Meroandeckue ykazaHus K JlabopatopHbsiM padoTtam. - Cmonenck: PO dunuana 'OYIIBO "MBU
(TY)" B 1. C™monencke, 2008 1. - 16 c.

JlonomHuTENbHAS TUTEPATYpA.
1. ConosneB B.B. OcHOBHI s13bIKa IpoeKTHPOBaHUS U (PpoBoit anmapatypsl Verilog. — M.:
lNopstuas nunusa — Tenexkom, 2014. — 206 c.
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2. T'pymBunkuii, Poctucnas Uropesud. [IpoekTupoBanmne cucteM Ha MUKPOCXEMax C
nporpammupyemoit ctpyktypoii / P. Y. I'pymBunkuii, A. X. Mypcaes, E. I1. YrpiomoB .— 2-e u3f.,
[mon. u mepepad.] .— CIIO6. : BXB-Ilerepoypr, 2006 .— 736 c. : ui.

3. VYrpiomos, Esrennii [1aBnosuu. [{udpoas cxemorexnuka : yue0. mocodue it By30B IO
Harp. 230100 "udopmaTtuka u BerauciautenpHas Texauka" / E. I1. Yrpromos .— / 3-e uza. — CIIO. :
BXB-Iletrepoypr, 2010 .— 797 c. :

4. CuHXpOHM3AIMS B TEJIEKOMMYHUKAIIMOHHBIX CUCTEMaX. AHAIN3 UHKEHEPHBIX PEIICHUN. —
M.: Oko-Tpenas, 2003(7). — 272 c. (2 mrT)

5. VYrpiomos E.IN. [{udposas cxemorexnnka. — CI16.: BXB-Ilerepoypr, 2004. -512 c.

6. I'pywmesunkuii P.1. I[IpoexTupoBaHue cUCTEM Ha MUKPOCXEMaxX MIPOrpaMMUPYEMOi
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CnucoK aBTOPCKUX METOAMYECKHX Pa3padoToK.
Metoauueckoe obecriedeHre Mo AUCHUILTHHE «TeXHOJOrHs MPOEKTUPOBAHUS YCTPOMCTB Ha
IPOrpaMMHUPYEMOH JIOTUKE» BKIIIOYAET TAKXKE CIETYIOLIEe aBTOPCKUE pa3pabOTKH:
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— KOMIUIEKT JISKIMI B (hopMaTe MyIbTUMETUHHBIX MTPE3CHTALIHH;
Y4eOHO-MeTOAMYECKHEe MaTepraibl pa3MeIlleHbl Ha pecypcax Kadeapesl.
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JIUCT PETUCTPAIIUU UBMEHEHHNU

Howmepa crpanung
Ho- Bcero Hara
Me aHHYy HaumenoBanue IMoamuce, ®©.1.0.
P cTpa- BHECEHUS U3- Jara

usme | 13MC | 3aMe HyH 1 No IOKyMeHTa, | BHECIIETO M3MCHE-

Me- | Me- | HO- | jmpo | HUIB . MECHEHUS B BBEJICHUS U3-
MeHe BBOJIAIIIETO HUA B TaHHBIN JK- N

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
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