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1. EJIA U 3AJAYN OCBOEHU A AU CHUITIJIMHbI

eabl0 OCBOeHHS] AMCUHMILIMHBI SBISIETCS TOATOTOBKAa OOYYAIOIIMXCS K PEIICHUIO 3a7a4y
po¢eCCHOHATILHON JeSITEIbHOCTH B O0JIACTH allapaTHON pealn3aluy alrOPUTMOB IO HAIIPABICHUIO
noarotoBku 09.03.01 «MH}opMaTiKka ¥ BBHIUMCIUTENbHAS TeXHHKa» (Mpoduiab moarotoBku: «lIpo-
rpaMMHOE 00€CIIeYEeHUE CPEJICTB BBIYMCIMTEIBHON TEXHMKM U aBTOMAaTU3MPOBAHHBIX CHUCTEM») IO-
CpeAcTBOM obecriedeHus: 3TanoB (popMupoBaHUs KoMIeTeHUuH, npexycMorpeHHbix ®I'OC u ycra-
HOBJICHHBIX MPOrpaMMoi OakajaBpuaTa Ha OCHOBE MPO(ECCHOHATIBHBIX CTAaHAAPTOB, B YACTH IpE-
CTaBJICHHBIX HIKE 3HAHWM, YMEHUN U HAaBBIKOB.

3agaun QMCOMIVIMHBI: W3YYUTh NOHSTHHWHBIN ammapar AUCLMILIMHBL, OCHOBHBIE TEOpPETHYE-
CKHE TIOJIO)KEHHUS U METOJbl UCIOIb30BAaHUS IPOrPaMMHUPYEMOM JIOTUKH TSl peanu3auu o0padoTKu
JAHHBIX W YIPaBIIEHUS, O3HAKOMHUTHh OOYYAIOLIMXCS C COBPEMEHHBIMH pa3pabOTaHHBIMU Ui HUX
CAIIP, oco6eHHOCTSIMU TIPOSKTUPOBAHMS BBICOKOA((PEKTUBHBIX almapaTHBIX CPEJCTB MpUEMa, Tepe-
a4y 1 00paboTku nHGOpMaIu, chopMUpOBATh YMEHHUS U IPUBUTH HABBIKU MTPUMEHEHHS TEOpEeTHYe-
CKUX 3HAaHUH A7 pelieHus NpopecCuOoHaIbHbIX 3a/]au, TAKMX KaK MOJIEIMPOBAaHUE U pa3paboTKa CXeM
Ha ocHoBe [IJINC, BcTpanBaHue X B IPOrpaMMHO allllapaTHBIE CPEACTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JuctumimHa «AnmapaTHas peanu3anusi alroOpuTMOBY» OTHOCHTCS K 4acTH, (OpMHUPYEeMOit
YYaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHUH.
Jlnst u3ydeHus TaHHOW JTUCIUIUIMHBI HE0OXOUMBbI 3HaHMS, YMEHHUS U HaBBIKHA, (HOPMUPYEMbIE
MPEIIIECTBYIOUIMMHU JUCUUIUIMHAME B TpaeKTopuH popmupoBanus komnerenunu [1K-5:
e DIJIEKTPOHUKA;
o (CXeMOTeXHHKa;
e  MuKpOnpOIECCOPHBIC CUCTEMBI;

JlaHHOUW AUCHMILTNHA SIBJISIETCS 3aBepIIaroNIell B paMkax Tpaektopuu ¢popmuposanus [1K-5:
e MoaenupoBaHue.

Taroke AucHUIUIMHA SBIsSETCS QYHIAMEHTOM JUI CIeayounX npaktuk u ['1A:
e [IpennumioMHa NpakTUKa
e TloaroToBka K 3alUTe U 3alIUTa BRITYCKHOW KBAIU(DUKAIIMOHHOW PabOTHL.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JTUCHUITJIMHBI

OcBoeHue TUCIUILIMHBI HANIPaBJIeHO Ha (POPMHUPOBAHUE HIIEMEHTOB CIEAYIOIIUX KOMIIETCHIIUN
B cooTBeTcTBUU ¢ ®PI'OC BO u OII BO no nanHOoMy HarpaBiIeHHMIO OATOTOBKU:

Ilepedyenn nuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHUIIHHE (MOAYJII0), COOTHECEH-
HBIX ¢ HHAMKATOPAMM J0CTHKeHUs KOMIIeTEeHIN

KoMnerennus NHauKaToOpbI 10CTHKEHUSA KOM- Pe3yabTarsl 00yyeHus
neTeHu M
ITK-5. Crnoco6en | [1K-5.1 Criocoben pa3pabarpiBaTh | 3HACT:
pa3pabaTbIBaTh U | DJIEMEHTBI U CXEMBI allllapaTHOU pe- | - IPUHLUIBLI [IOCTPOCHUS JJIEKTpUYE-
HacTpamBaTh  THIIO- | aJIU3AI[UU AJITOPUTMOB. CKHX CXEM;
BBIC AJIEKTPOHHbBIE - (Qu3nMYecKue W DIEKTPUUYECKUE MO-
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CMOJTEHCK I

DNTTAAT]
"y

[V ET I

KoMnerenuus

NHaukaTopsbl J0CTHXKEHUS KOM-
neTeHnuii

PesynbTaTsl 00yyeHHs

CXEMBI, CXEMOTEXHH-
YCCKHUC y3JIBI, allria-
paTHOE M TPOTrPaMM-
HO€ 0OecIieueHre CH-
CTeM Ha  OCHOBE
MHUKPOIPOIIECCOPOB

JIETT OCHOBHBIX JIEKTPHYECKUX CXEM;
- OCHOBBI MPUHIIUIIOB CKBO3HOI'O IIPO-
CKTHPOBAHMSL.

- o0muMi MapupyT mpolecca MpoeK-
THUPOBAHUS, METO/ABI W ATAIbl MPOEK-

TUPOBaHUA

Vmeer:

- paboTaTh C TEXHUYECKOW TOKYMEH-
Taruen.

- HCIOJIb30BaTh (YHKIMOHAIHHBIE

BO3MOXKHOCTH U CIIOCOOBI IpHUMEHe-
HUSI TIPOTPAMMHBIX ITaKETOB CHCTEM
ABTOMATH3UPOBAHHOTO  MPOEKTUPO-
BaHMUS

Bnapgeer:

- HaBBIKAMH pa3pabOTKH CXEM CTaH-
JApTHBIX s4Yeek OuOIMoTeKk M (yHK-
IIMOHAJIbHBIX Y3JIOB;

- MpHeMaMHu TPOBEPKU (YHKINOHH-
POBaHHS STYEEK, CXEM H Y3JIOB;

- MpUEeMaMH HCCIIEIOBaHUS pabOThHI
CXEM W Y3JIOB Ha Pa3MuHYIO0 Harpys-
Ky U HM3MEPEHHEM BPEMEHHBIX Iapa-
METPOB pabOTHI.

I1K-5.2 Pa3zpabaThiBacT moBeaeHYIC-
CKOE OIMCaHue MOJEIIEH anmapar-
HBIX CPEJCTB Ha OCHOBE ITPOTPaAM-
MHUPYEMOMU JIOTUKHU

3Haer:

- OPUHIMIBI CKBO3HOTO MPOEKTUPO-
BaHMs YCTPOMCTB ammapaTHO pealu-
3YIOIIUX aITOPUTMBIL;

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

- HCIIOJIB30BaTh CHUCTEMbl aBTOMATH-
3MPOBAHHOTO TPOSKTHPOBAHUS C HC-
nosi3oBanueM I1JIMC;

- TPOBOJUTH ONHCAHUE ammapaTHBIX
CPE/ICTB Ha MOBEICHUYECKOM SI3bIKE.
Bnaneer:

- HaBBIKaMU Pa3pabOTKU ammapaTHBIX
CPENICTB C UCIOIB30BAaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB TPOEKTUPOBAHUE
1 MOJICJTMPOBAHUS alllapaTHBIX
CPEJICTB.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CTpyKTYpa AUCUUIIUHBI:

Ne Hunexe

Cenectp 8 Titoro 3a kype
. 3 X 11ac0D. 3e. Kap | Cem
Komrpons, | 0 | Henems | Kowrpoms [meer T orar [ Jlex | Jlag | Iip | KPIL | CP | Komrpoms | Beero | o™

Hite Kowrpons [~ T Komrant | Jlex | Jla | Tip | KPI | C

5
&

4

b1.B.J1B.03.01

Annapasan

peanauis k3 PI'P 180 52 20 32 92 36 5 3a0 180 52 20 32 92 36 5 15 8
aropuTyB

OBO3HAYEHMSI:

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

3a0 - 3a4eT ¢ OLCHKOM;

3a

— 3a4€T.

Buasbi pador:
KoHTakT. — KoHTaKkTHas paboTa 00yJaromnXCsl C MPEToJaBaTesIeM;
JIek. — TeKIIMOHHBIC 3aHATHS,

JIal

0.— mabopaTtopHbie pabOTHI;

[Ip. — npakTHUeCcKnE 3aHATHS;

KPIT — kypcoBas pabota (KypCOBOM MPOEKT);
PI'P — pacuetHo-rpaduueckas padora (pedepar);
CP — camocTosiTenpbHas paboTa CTYJICHTOB;

3.

— 00BEM JUCHHUIIIIMHBI B 3a4CTHBIX CIUHHUIIAX.

Conep:xanue TMCUMILTAHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

Jlex1imoHHbIE 3aHATH, KoudecTBO - 10 1o 2 yaca:

1.1. IIporpammupyemeie goruueckue cxembl. CPLD. FPGA.

1.2. BerpauBaemsle crienmanusupoBansbie 61oku B IIJINC.

1.3. A3pixu HDL.

1.4. Cucremsl npoekTupoBanus U mojenuposanus Ha [IJINC.

1.5. Opranuzanusi CuCTeMbl CHHXPOHHU3AIUN alnapaTHO-MPOTPAMMHBIX CPEJICTB.

1.6. Vicnionp30BaHue pEruCTPOB MAMSTH U OYepeiel B CTPYKTYpE alnapaTHBIX CPeiCTB 00paboT-
KU JAHHBIX U YIIPaBICHUH.

1.7. I'enepaTopsl U AETEKTOPBI CUTHAJIOB.

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

1.9. OreHka c10KHOCTH amlapaTHON U MPOTrpaMMHON peanu3anuu 00paboTKu HHPOPMAIIUH.
1.10. IlepcrieKTHBHBIE HANTPABJICHUS PA3BUTHUA allllapaTHBIX CPEJICTB.

JlaGopatopHble paboThI, KOJIMYECTBO - 8 110 4 yaca.

2.1. ITpoekTupoBaHre HA OCHOBE 0a30BBIX IJIEMEHTOB (IPUMHUTHBOB).
2.2.Pa3pabotka Ha ocHoBe VHDL.

2.3. Pa3paboTtka Ha ocHOBe Verilog

2.4. ITpoekTupoBaHHE KO/Iepa KaHalla CBS3H.

2.5 IlpoekTupoBaHue AEKOJEpa KaHaia CBA3H.

2.6. FIFO.

2.7. IlpoekTupoBaHue NepeIaTunKa U MPUEeMHUKA KaHayla CBS3H.

2.7 TlpoBepka KaHaJla IOCIEA0BAaTENbHON NEPEJAUYN U TPUEMA.

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

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

4.1. IlogroroBka K 3amure 1a00paTOPHBIX PadboT.

4.2. CaMOCTOATEIbHOE N3YYEHHE TEOPETUUECKUX MATEPHAJIOB MO CJIETYIOIIMM BOIPOCAM.
Cospemennnie [IJIMC npousBoactea kommnanuii 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, cocraB u BozmoxxkHocTu CAIIP Foundation ISE ¢pupmsr Xilinx
TecTupoBaHue U qUarHOCTUKa cxeM ¢ ucnodibzoBanreM JTAG.

Ucnonp3oBanne FPGA mia LHOC.

Texkymuii KOHTPOJIb:
- IPOBEPKa KOHCIEKTOB JIEKIIMH U JIOTIOJIHUTENIbHBIX TEOPETUYECKUX MATEPUATIOB;
- IPOBEPKa OTYETOB MO JTA0OPATOPHBIM padoTam;
- 3a11UTa JIA0OPAaTOPHBIX padoT;
- nposepka PI'P.

Pe3ynpTaThl TEKyIIEero KOHTPOJIS (UKCUPYIOTCS C HMCIOJIb30BaHUEM TpeXOalIbHON CHCTEMBI
(0, 1, 2) npu npoBeaCHUH KOHTPOJIBHBIX HeNeNb MO TpaguKy ¢uiinana B TEUCHUE CEMECTpa, a TaKxKe
YUUTBIBAIOTCS NPENOAABATENEM IPU OCYLIECTBICHUM IPOMEKYTOUYHOW aTTEeCTallUU MO HACTOSIIEH
JTUCLIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT T

Tabnuua - O6pa3oBarenbHbIe TEXHOJIOTUH, UCIIOIb3yEMbIE IIPU PEAIN3aALUU PA3IHUHBIX BHJIOB yueO-
HBIX 3aHSATUH M0 AUCLUILINHE

Ne | Buabl y4eOHBIX 3aHATHI Oo0pa3zoBare/ibHbIC TEXHOJTOTHH
n/n
1 Jlexuun Knaccuueckas (TpaauunonHas, HHQOpMaIMOHHAs) JIEKIIKS.

WNHuTepakTuBHAS JEKIUS (JTICKIHUS-BU3YaTH3AIINS ).
WnuTepaktuBHas nekiys (mpoOaeMHast JIeKIus).

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

WHauBHyanbHbIE U TPYNIIOBBIE KOHCYIBTALUH 110 TUCLIUITIINHE.

2 JlaGopaTtopHnas pabota TexHoMOoTHs BBITTOTHEHHUS JIA0OPATOPHBIX 3aJaHUA WHIUBUIY-
QJIBHO.

TexHomorust mpoOJIEeMHOTO 00YUYEHHUsT Ha OCHOBE aHAJIN3a PE3YJIb-
TaTOB JIA0OPATOPHON PadOTHI: MHAMBUIYAIBHBIN OMPOC, MPe-
CTaBJICHUE CTYJICHTOM PE3YJIbTaTOB JJAOOPATOPHOU PabOTHI B
¢dopme otuera.

3 PacuetHo-rpaduueckas pa- | BrinmonHeHne HHAMBUAYAIBHOTO 3aJaHUs U 0(OpMIIEHHE OTYETA.
6ota TexHomnorust 00CYKIeHUS WHAUBHUYATbHO MOJTYYEHHBIX PE3YJib-
TaTOB ¢ (HOPMUPOBAHHEM OLICHOYHOTO 3aKITIOUEHUS

4 CamocrosrenbHas paboTta HNnpopmManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (IOCTYH K
crynenToB (BHeayauTopHas) | DUOC ¢unmmana, k ObC drmmana, noctyn k uHGOPMAIIMOHHO-

6
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Ne | Buabl y4eOHBIX 3aHATHI Oo0pa3zoBare/ibHbIC TEXHOJIOTHH
n/n

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

5 Kontposb (mpomexxyrounast | OTBET mo OuieTy.
aTTeCTaIus: YK3aMeH)

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

K mpomexxyTouHOlM arrecTaliuv CTYJEHTOB IO JUCHUILIMHE MOTYT MPUBIIEKATHCS MPEICTaBU-
Tenu paboTonaTene, mpenoaaBaTey MociIeIyoIUX AUCIUILIINH, 3aBe1yIolIie kapeapamu.

OneHka KayecTBa OCBOCHHUS JUCHUIUIMHBI BKJIIOYAET KaK TEKYIIMH KOHTPOJIb yCIEBAEMOCTH,
TaK ¥ IPOMEXKYTOUHYIO aTTECTALUIO.

6.1. OnleHOYHbBIE CPEACTBA TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH:

Bomnpocsl 1u1s 321U THI JIAa00PaTOPHBIX padoT
[lepeunciure ocHOBHBIE KOMITOHEHTHI cucteMbl MAX+PLUS II.
OObscHUTE TOPATOK CO3aHUS MOJIEIM HA OCHOBAaHUHU BPEMEHHBIX JHarpamM.
OOBsicHUTE TOPSIOK CO3JaHUS MOJIENN B ()OPME CXEMBI.
Kaxkue onepamronnbsie 0JI0KkH BXOIAT B cocTaB Kommnuisitopa MAX+PLUS 11.
Kak npoBepuTth mpaBMIBHOCTh (PYHKIIMOHUPOBAHUS MOJICITH.
[TosicHuTe OCHOBHBIE ONEPALIMU TP CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co31ate COMBOM MOAETH [ HCIIOIB30BAHUS €€ B TpaQuecKOM peIaKkTope.
Kakue ITJIMC MoryT ucnosib30BaThCs Mpu MoaeaupoBanuu B cpeae MAX+PLUS
9. Kakyo ctpykrypy umeer VHDL onucanue 3nekTpoHHON Moaenu?
10. Kakue kiaccbl 00bekTOB nojaepkuaer VHDL?
11. Kakue onepatopsl ucnonbsdytorcs B VHDL onucanusax moaeneii?
12. Ilepeuncnure mpoOIEMHO-OPUEHTHPOBAHHBIE KOMIOHEHTHI si3bika VHDL.
13. B kako#t hopme o0bsiBnsiercs npoektT B VHDL?
14. Kakoli Bug UMeeT ONHUCcaHue apXUTEKTypsl npoekta B VHDL?
15. Yro Takoe 6ubmmoteku npoekrta? Kak o0bsBisercst koHburyparus npoekra B VHDL?
16. Kak o0bsBsitorcs koHCTaHTBHl B VHDL?
17. Kak ucnonb3yrotcst nepemeHHbix B VHDL?
18. Yro Takoe curnainsl B onucanusx VHDL?
19. Kak 3agaercs monaenbHoe Bpems B VHDL?
20. Kax oopmisiercst mpoekt Ha Verilog?
21. Kako#t Bug uMer0T MOyNH Ha si3bike Verilog?
22. Kak peanusyroTcs aBTOMaThl Ha s3bike Verilog?
23. IlpencraBuTh OMMCAHUE APXUTEKTYPbl ACHHXPOHHOTO D-Tpurrepa.
24. IlpencraBuTh ONMMCAaHUE apXUTEKTYpPhl CUHXPOHHOTO D-Tpurrepa co BxonamMu ycTtaHoBkH B ‘0’
u‘l’.
25. IlpencraBuTh ONMCAHUE APXUTEKTYPHI PErMCTPa CBUIA.
26. IIpencraBuTh ONMMCAHUE APXUTEKTYPHI PETUCTPA CABUIA C MApAIJIEIBLHON 3alUChIO.
27. Kak no rpady nepexono Beinoiaauts VHDL onucanue nocieqoBaTebHOCTHOM CXEMBI.

NN R WD =
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28.

29.
30.
31.
32.

33.
34.
35.
36.
37.

OOBSCHUTD CHHTAaKCUC MCIOJBb30BaHUs omnepatopa Beibopa CASE B mocnenoBaTeIbHOCTHBIX
CXEMax.

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

Kak nmosyuuTs curuai o npaBwiaMm KoaupoBanusi Manuectep?

HyxHo 1 TakTUPOBaTh BBIXOJAHON CUTHAN IepeaTuuKa?

3a kakoe Bpemsi OyaeT mepenaHo 16-Tu pa3psaHOE CIOBO IO TMOCIEAOBATEIIBHOMY KaHATy C
TaKTOBOH yacToToil nepenarunkal 0 MI'n?

Ot yero 3aBucut eMkocTh FIFO nepenaTtunka nocieaoBaTEIbHOIO KaHaIa CBSA3U?

Kak obecnieunBaeTcs CHHXpOHU3AIMS Ha ypOBHE OUT B MPHEMHUKE?

Kakue Bbl 3HaeTe criocoObl CHHXPOHU3ALUK KaJIpOB IPUEMHHUKOM IOCJIE€0BATEIbHON JTMHUU?
CocraBbte rpad aBTomata ynpasienus yznamu FIFO — xonep nepenarymka.

Onummre JTOrUKy paboThl aBTOMara yCTPOMCTBA yNpaBJIEHUS NMPUEMHHUKOM COOOILEHHH Io-
CJIEJ0BATEIBHOIO KaHaa.

6.2. OneHo4HbIe cpeacTBA I MPOMEKYTOYHOM ATTECTAIINM — IK3aMEH.

IIpuMepbl BONPOCOB K 3K3aMeHY MO THCHHUIJIHHE
[TporpamMmMupyeMble Torudeckue HHTErpajabHble cxembl. Kimaccuduxarms.
[Iporpammupyemsie norundeckue matpuist (IIJIM — PLA).
[Iporpammupyemas matpudanas joruka (PAL).

[Iporpammupyemslii tornueckuii aBromar (PLS).

Makposiueitku. CTpykTypa Makposiueex.

Martpuunsie [TJIMC dpupmbr XILINX.

Matpuunsie [TJINC ¢upmsr ALTERA.

Berpoennsie 6noku [TJIWC.

9. 3arpyska B [IJIUC ¢aitna korduryparuu n3 ROM.

10. Koudurypuposanue IIJIMC B crannapre JTAG.

11. Cucremsr npoexktupoBanus u omnanku [IJIMC dupmer ALTERA.

12. Cucremsl nmpoektupoBanus U oinanaxu [IJIMC ¢upmsr XILINX.

13. S3pixu npoekTupoBanust HDL.

14. SI3bIk onucanus annapatHsix cpeacts VHDL.

15. SI3b1k onucaHus anmapaTHbIX cpeAcTB Verilog.

16. CuHXpOHU3AIMS BEIYUCIUTENBHBIX YCTPOUCTB. [IpocKanb3bIBaHusl CHHXPOHHU3ALINY.

17. ®a3oBbie nomexu. Jxxurrep. Banaep.

18. OcobenHocTH nepenaun cooOUIeHnH o KaHaiaM cBsi3u. CUHXpOHM3ALUs Ha YPOBHE
KaJIpOB.

19. Opranuzanus FIFO Ha perucrpax namsTu.

20. Opranuzamusa FIFO na ocHoBe RAM.

21. Ouepenb KOMaH[.

22. Kounserieppl. Opranuzainusi. Y npaBiieHHE.

23. IIponeccop NOTOKa TaHHBIX.

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

25. IIpoeKTUpOBaHUE YCTPOUCTB C YUETOM 00ECTICYeHUS UX TECTUPOBAHMUSL.

26. CamoTeCcTUpOBaHUE.

PN R D=

IIpuMep NpakTHYeCKUX 3a/1aHMI, BBIHOCUMBIX HA IK3aMeH, VIl POBEPKH MPAKTHYECKUX YMe-

HUH U HABBLIKOB CTYACHTOB II0 TUMCHMUIIJIHHE

1. Co3paiiTe ¥ mMpoOMOACTUPYHUTE CXeMy TpeoOpazoBaTens kKoja I'pess B JBOWYHBIN
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KoL

2. CrpoeKTupyiTe aBTOMAT YIIPABJICHUS HA 3 COCTOSIHUS 0 3aJAHHOMY aJITCOPUTMY.

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

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

nn

xopoio",

"yIOBIETBOPUTENHHO", "HEYIOBIETBOPUTENHHO", "3auTeH0", "He 3auTeHo" (Hanee - mATHOAIUThHAS CH-

cTema).

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

Onenka
10 JUCIH-
IJINHE

Kpurepun oneHkn pe3yibTaToB
00yuyeHHsI MO TUCHUILINHE

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

BricraBnsiercs oOydatoniemycsi, 0OHapyKMBILIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOE U
r1y0OKOe 3HaHUE MaTepUaioB U3YYEHHON AUCHIUILINHBI, YMEHUE CBOOOIHO BBIMOIHSITh
3a1aHMs, IPEAYCMOTPEHHBIE IPOIPAMMOM, YCBOUBILIUN OCHOBHYIO M 3HAKOMBIN C JI0-
MOJTHUTEJILHON JIUTEPATyPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMoOi JUCITUTUTNHBL,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepuaioB U3yYEeHHOW IUCIUIUIMHBL, O€3yNpeyHO OTBETHUBILIEMY HE TOJIbKO Ha BO-
npocsl Omiera, HO U Ha JIOTIOJIHUTENIbHBIE BOIPOCHI B paMKax paboueil mporpaMmsl
JUCLUIIIIMHBL, TPaBUJIBHO BBINOJIHUBIIEMY MpaKTUYeCKoe 3aaanue. OueHKa 1o JucLu-
IUTMHE BBICTABISIOTCS 00YYaIOIEMYCs C YUETOM PE3yJIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperiéHHble 3a TUCHUIUIMHON, cOpMHUpOBaHBI Ha YPOBHE — «3Ta-
JIOHHBI.

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

BricTaBnsercs oOyuaromemMycsi, 0OHapy>KUBIIEMY TTOJTHOE 3HAHHE MaTeprajia U3y4eH-
HOM TUCHUILIMHBI, YCIICIIHO BBIMOJIHAIOMIEMY MPEyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueil mporpaMMoil JUCITUTUINHBL,
MOKa3aBUIEMY CHUCTEMAaTHYECKUN XapakTep 3HAHWM MO TUCUUILIMHE, OTBETUBLIEMY Ha
BCE BOMPOCHI OWJIETa, MPABHJIHHO BBHITIOJHUBIIUNA MPAKTUYCCKOE 3aJaHHe, HO JOIY-
CTHUBIIHIA TIPU 3TOM HENPHHIMITAATBHBIC OIHOKH. OIeHKA M0 JUCIUIUTMHE BBHICTABIIS-
I0TCsI 00yJaroImeMycs ¢ YIETOM PE3yIbTaTOB TEKYIIETO KOHTPOJIS.

Komrmerenium, 3akperi€HHble 3a AUCHUILTUHON, chOpMHpPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

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

BricraBnsercs o0y4aromemycs, 0OHapyXKMBILIEMY 3HAHHE MaTepHaja W3y4eHHOU JIuc-
[IUTTUHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIIeH yueObl B mpeacTosuiei padoThl
1o MPOQECCHH, CIPABISIFONIEMYCS! C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOM, pEKOMEHIOBAHHOM paboveil mporpaMMon JUCITUIUIMHBL, JOMYCTHBIIEMY
MOrpCIIHOCTL B OTBCTC HAa TCOPECTUUYCCKUC BOIIPOCHI I/I/I/IJII/I IIpU BBITIOJIHCHUHW MPAKTH-
YECKHMX 3aJaHuii, HO 00JaJaroIIeMy HEOOXOJUMBIMU 3HAHUSAMH JJISI MX YCTPaHCHUS
o PYKOBOACTBOM IPCIIOAaBaTCIA, .HI/I6O HCIMIPABUJILHO BBINTOJIHUBIICMY IMPAKTUYC-
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Onenka Kpurepun oneHkH pe3yibTaToB
1o AUCHH- o0y4eHMs 10 JMCHUILINHE
IUINHE
CKO€ 3aJJaHM€, HO 110 YKa3aHUIO MIPENOJaBaTelis BHIIOJHUBLIEMY APYTHUE IPAKTHUYECKHE
3aJJaHUs U3 TOTO XK€ pa3Jieia AUCIUIINHBI.
Komnerenun, 3akperniéHHble 3a AUCHUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIY.
«HeynoBne- | BeicraBisercs o0ydaroniemycsi, 0OHapyKMBILIEMY Cepbe3HbIe MPOOENbI B 3HAHUAX OC-
TBOPUTEIb- HOBHOTO MaTepuana H3y4YE€HHOW IUCLHUIUIMHBL, JONYCTUBIIEMY NPHUHIMUIINAIBHBIE
HO»/ HE 3a- OLIMOKY B BBINIOJHEHUH 3a/1aHUI, HE OTBETUBIIIEMY Ha BCE BOIIPOCH Omiera u J0moJ-
YTEHO HUTEJIbHBIE BOIPOCH] M HEMPABUJIBHO BHINOJIHUBIIEMY MTPAKTHUECKOE 3a/laHue (Hernpa-

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IPAKTHUYECKOrO 3aJaHMsl HE SIBJISETCA OJHO3HAYHOMN
IPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYJOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJIETBOPUTEIHHO CTAaBUTCS CTYAECHTaM, KOTOpbIe HE MOT'YT MPOAOJKUTH 00yUe-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0€3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruimHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ yuéToM
PE3yJIBTaTOB TEKYLIETO KOHTPOJIA.

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

pOBaHBbI.

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

1 npoBeeHus1 JIEKIIMOHHBIX 3aHATHIl UCTIONb3YyeTCs yueOHas ayIuTOPHs sl IPOBEACHUS
3aHATUI CEMHHAPCKOrO THIA, IPYNIOBBIX U MHAMBUAYAIBHBIX KOHCYIbTALUMN, TEKYLIETr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTAllMM, OCHAILCHHAs CHECIHMAIM3UPOBAHHON MeOenblo; MOCKOH ayAauTOpHOM;
JEMOHCTPAIIMOHHBIM O0OpPYZIOBAaHUEM: TEPCOHATBHBIM KOMITBIOTEPOM (HOYTOYKOM); TE€PEHOCHBIM
(cTalmOHApHBIM) IPOEKTOPOM.

1 poBeeHNs 3aHATHI J1a00PATOPHOI0 THIIA HCIIONIb3YyeTCs yueOHas ayAuTOpuUs JUis Ja-
00paTOpHBIX pPabOT, BHIMTOIHAEMBIX B KOMIIBIOTEPHOM KJIacce, OCHAIICHHAs CHECIMAIN3UPOBAaHHON Me-
0enblo; JOCKOM ayIUTOPHOMN; MEPCOHATbHBIMU KOMIIBIOTEPAMH, CBSI3aHHBIMH JIOKAJIBHOW BBIYHCIIH-
TEJNBHOM CeThI0 ¢ MmoAKmoueHreM K cetu Murepuer u gocrynom B DMOC ¢unmana, ycTaHOBICHHBIH
CAIIP npoextupoBanusi u Mmogenuponanus Ha [TJINC.

st camocToATeIbHOI pPadoThl 00y4AOMIMXCH 110 JUCLHUIUIMHE MCIIOJB3YETCsl MOMEIIEHNE
JUTSI CAMOCTOSITEIILHOM paboThl 00yJaroNIuXCs, OCHAIIEHHOE CTCIUATN3UPOBAHHON MEOEIbI0; TOCKOU
ayJAMTOPHOM; MEPCOHAJIBHBIM KOMITBIOTEPAMHU C MOJKIIOYEHHEM K ceTH MHTepHeT W JOCTYNOM B
OUOC dunnana.

IIporpamMmmHoe o0ecnieyeHune

[Tpu npoBeeHUY JIEKIIMOHHBIX 3aHATHH IIpeycMaTpUBaeTCsl UCIOIb30BaHue nakera Microsoft
Office (cuctema /111 MOATOTOBKY M MTpOBeAeHUs npe3eHTaunii Microsoft Power Point).

[Ipu mpoBeneHun 51aOOPATOPHBIX PAOOT CTyIEHTAMH IPELyCMaTpUBACTCS HCIOIb30BaHUE
CAITP ALTERA MAXII+ PLUS u TekcroBoro penakropa Microsoft Word aist opopmiieHust 0OT4ETOB.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA I JINI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbA U HHBAJIM0OB
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B xone peanu3zany TUCIUIUIMHBI UCIONB3YIOTCS CIEAYIONINE TOTIOTHUTEIBHBIE METOIBI 00Y-
YeHMsI, TEKYIIEr0 KOHTPOJII YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTallMd O0YyJarolIMXcsl B 3aBUCH-
MOCTH OT UX UHJIUBHUYaIbHBIX OCOOCHHOCTEH:

AJISl CJIeNbIX M CJIA00BHASIIMX:

- JIeKIMU 0(OPMIIIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMITBIO-
Tepa COo CIEeLUATU3UPOBAHHBIM IPOrPaMMHBIM 00€CTIEUCHUEM;

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

- o0ecrieunBaeTCsl MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- JUISl BBIIIOJIHEHUS 3aJaHUS IPU HEOOXOAMMOCTH MPEAOCTABIACTCS YBEIUYHUBAIOLIEE YCTPOU-
CTBO; BO3MOXHO TaK)K€ HCIIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIIUX YCTPOUCTB;

- IUCbMEHHBIE 33aJaHHsI OPOPMIISIOTCS YBEJIIMYEHHBIM HIPUDTOM;

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

AJIS TIIYXHUX H ¢J1200C/HbIIIAIINX:

- IeKIH 0(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO TOKYMEHTA;

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

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

AJIS UL ¢ HAPYLIEHUSIMU OTMIOPHO-IBUIATEJIbHOI0 anmnapara:

- JIeKIMU 0(OPMIIIOTCS B BUJE DJIEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C MOMOILBIO KOMIIBIO-
Tepa CO CIEeUUANTU3UPOBAHHBIM IPOTPAMMHBIM 00€CTICUCHHEM;

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

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

- UCTIOJIB3YETCs crenuanbHas yaeOHas ayautopus 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 MpEeyCMaTPUBACTCS YBETUUEHNUE BPEMEHH ISl IOATOTOBKH OTBETA.

[Iponienypa npoBeneHUs MPOMEKYTOUHOM aTTeCTAlMK JUIsl OOydYaroIUXCs YCTaHABIMBAETCS C
yu€TOM MX MHIUBHIYaJIbHBIX MCUXo(du3ndecknx ocodbeHHocreil. [IpomexyTouHas arTecTaiusi MOXKeT
IIPOBOAMUTHCS B HECKOJIBKO 3TAIOB.

IIpu mnpoBeseHHMH TNpOLEAYPHl OLEHUBAHUS pPE3YAbTaTOB OOY4YeHHS IpeaycMaTphBaeTCs
UCIOJIb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBA3M C MHAMBHUIYaJIbHBIMH OCOOEHHOCTSIMHU
00y4Jaromuxcsi. ITU CPEeICTBA MOTYT OBITh MPEJOCTABICHbI (DUIMAIOM, UJIM MOTYT HCIIOJIb30BaThCs
COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[IpoBenenue nporeaypsl OLEHUBAHUS PE3YIIBTaTOB OOYUYEHUS JOMYCKAETCS ¢ MCIIOIb30BAaHUEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcs A0CTYNn K MHGOPMALIMOHHBIM U OuOIMOrpadguyecKuM pecypcam B CeTH
HuTepHer 11 kaxxaoro odyyaromerocst B popmax, aJalTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/10POBbs U
BOCTIPUATHS UHPOPMALIUU:

AJISl CJIeNbIX M CJIA00BH S IIMX:

- B Ie4aTHOU (popMe YBEIIMUEHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

AJIS TJIYXHMX U €1a00CIbIIIAIIMX:

- B Ie4aTHoH popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

AJ1 00y4YaroIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIaTeJIbLHOI0 annapara:
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- B Ie4aTHoH popme;
- B (hOpMe 3JIEKTPOHHOTO IOKYMEHTA;
- B (hopme ayanodaiina.

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

OcHoBHas JIMTEpaTypa.

1. Tyxansckuii [.1., HoBocenbuesa T.f. [IpoektupoBanue udpoBbIX yCTPOUCTB: YueOHOE
nocobue. - CII6.: UzmarenscTBo "Jlamp", 2012. - 869 c¢. B OBC «Jlanb». Pexum pocryma:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. f3pik onmcanus snexkTpoHHoi 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/

3. Tomsxos A.K. f3piku VHDL u VERILOG B npoekTupoBanuu nu(poBOii anmaparypsl Ha
[TJINC: yuebnoe nocobue / A.K. ITonskos. — M.: U3parensckuii jom MDU, 2012. — 220 c.

4. TlonsukoB A.B. IIpoekTupoBaHHE anmapaTHbIX CPEACTB BBIUUCIUTEIBHBIX CHCTEM.
Mertoauueckre YyKka3aHus K Ja0opaTopHbIM paboTam 1O Kypcy "AmmapatHas —peagu3arus
anroputmoB'/A.B. Tlonsukos. - Cmonenck: PUO ¢ummana FOYIIBO "MBU (TY)" B r. CMoneHcke,
2008 .- 16 c.

JlononHurtenpHas IuTepaTypa.

1. ConoBbeB B.B. OcHOBBHI si3bIKa TPOESKTHUPOBaHMS MUGPOBOH ammapatypsl Verilog. — M.:
I'opsiuas munus — Tenekowm, 2014. — 206 c.

2. T'pymBunkuii, Poctucinas Uropesuu. [IpoekTupoBanme cucteM Ha MUKPOCXEMax C
nporpammupyemoit ctpyktypoii / P. W. I'pymBunkuii, A. X. Mypcaes, E. I1. YrpiomoB .— 2-e u3f.,
[mon. u mepepab.] .— CIIO6. : BXB-Ilerepoypr, 2006 .— 736 c. : ui.

3. VYrpiomos, Esrennii [1aBnosuu. L{udpoas cxemorexnuka : yue0. mocodue 1Jist By30B IO
Harp. 230100 "UudopmaTtuka u BeraucautenpHas Texauka" / E. I1. Yrpromos .— / 3-e uza. — CIIO. :
BXB-Ilerepoypr, 2010 .— 797 c. :

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

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

6. I'pymesuukuii P.1. IIpoekTupoBaHue cuCTEM Ha MUKPOCXEMaxX MIPOrpaMMUPYEMOI
noruku. —CI16., BXB-ITetepoypr, 2002. -606 c.

7.  Cremenko B.B. ININC ¢upmbr ALTERA: DnementHas 6a3a, CUCTEMbI IPOSKTUPOBAHUS U
si3pIku ommrcanus. —M.: JIOJADKA, 2002, -573 c.

8. ConosbeB B.B. IIpoektupoBanue nu(poBbIX CUCTEM Ha OCHOBE MPOrPaMMHUPYEMBIX JIOTH-
YECKUX MHTErpayibHbIX cxeM. —M.: ['opsiuast nunusa — Tenexkom, 2001. -636 c.

9. TI'pywesuukuii P.M. IlpoektnpoBaHME CHUCTEM Ha MHKPOCXEMax IPOrpaMMHUPYEMOI
noruku. —CI16., BXB-ITetepoypr, 2002. -606 c.

10. ITomsukoB A.B. CnpaBouHoe mocobue «IIporpamMmmupyemMble JOTHYECKHe MHTETpalbHbIC
MHKpocxeMbl». — CmoneHck, COMOBU, 1998, -40c.

CnuCcoK aBTOPCKUX METOAMYECKHX Pa3padoToK.
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YaeT TaKKe CIeAYIOIINE aBTOPCKHE Pa3paboOTKu:
1. TlomsaukoB A.B. [IlpoekTupoBaHue anmapaTHbIX CPEIACTB BBIYHUCIHUTEIBHBIX CHUCTEM.
Metoauueckie yka3aHus K J1abopaTopHbIM paboTaM 1o Kypcy "AmnmapaTHas peanu3aius
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— KOMIUIEKT JISKIINI B (hopMaTe MyIbTUMEIUHHBIX MTPE3CHTALIHH;
Y4eOHO-MeToAMUECKHEe MaTepraibl pa3MeIlleHbl Ha pecypcax Kadeapesl.
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JUCT PETUCTPAIIAU U3SMEHEHUI

Howmepa ctpanun
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mene | MC | ME- | HO- | JHPO BBOJIAIIETO HUS B JJAHHBIH K- .
HEH- | HEH- | BBIX | po- | HOKY- JaHHBIU DK~ MCHCHUS
He- U3MEHEHUA 3EeMILLAP
HBIX | HBIX BaHH | MCHTC 3EMILLAP
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