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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Leabio ocBOeHUs] AUCHUILIUHBI SBISIETCS MOArOTOBKA 00YyYaIOMIUXCS K PEIICHUIO TPOEKTHO-
ro TUMa 33/1a4 MPOo(ecCHOHANTBHOM EATEIIFHOCTH B 00J1aCTH anmapaTHON pealn3aluy alrOpUTMOB IO
HarnpasieHuto moarotoBku 09.03.01 «MudopmaTuka u BEIMUCIUTEIbHAS TEXHUKA» (MPOPHUIH TTOATO-
TOBKH: «BBIUHCINTENbHBIC MalInuHbI, KOMIIJICKCBI, CHCTCMbI H CGTI/I))) nocpeaACTBOM OGGCHG‘ICHI/IH oTa-
noB (hopmupoBaHusi KoMmreTeHui, npeaxycMorpeHHbIXx @I'OC u ycTaHOBIEHHBIX MPOrpaMMoi Oaka-
JaBpuaTa Ha OCHOBE MPOQeCcCHOHATIBHBIX CTAHJAPTOB, B YAaCTH IMPEICTABICHHBIX HI)KE 3HAHHM, yMme-
HHUI Y1 HaBBIKOB.

3agauyu IMCUMIVIMHBI: W3YYUTh NMOHSITUWHBIN ammapar AUCHMILIMHBL, OCHOBHBIE TeOpeTHYe-
CKHE TIOJIOKEHHUS U METOJIbl UCTOIb30BAaHUS IPOrPAaMMHUPYEMOI JIOTUKU JIJIsl pean3aliu 00padoTKu
TAHHBIX U YIpaBJICHHS, O3HAKOMHUTH OOYYalOUIMXCS C COBPEMEHHBIMHU pa3paOOTaHHBIMU JJISl HUX
CAIIP, 0cOOEHHOCTSMHU MPOESKTUPOBAHUS BHICOKOA(PEKTHBHBIX alIapaTHBIX CPEICTB MpHEMa, Iepe-
na4yr 1 00paboTku nHbopmaruu, chopMUPOBATh YMEHHUS M TPUBUTH HABBIKU MTPUMEHEHHUS TEOPETHYC-
CKUX 3HAHUH AJIs pelieHus IpoecCuoHaIbHbIX 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

JucnunnuHa «ATmapaTHas peanu3alus aJrOPUTMOB» OTHOCHUTCS K 4acTH, (OpMHPYEMOM
y4acTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.
JIist u3ydeHus JaHHOW NUCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHS U HaBBIKH, (pOopMHUpyeMbIe
MPEIIIECTBYIOMUMU JUCIUITMHAME B TpaeKTOpuu popMupoBanus kommnereHuu [1K-5:
e  DIJIEKTPOHUKA;
o (CXEMOTEXHHKA;
e  MukKponpoLEecCOpPHbIE CUCTEMBI;
e MogaenupoBaHue.

Taxoke quCIUIIINHA SBIsIETCS QYHIAMEHTOM IS CAeAYIOmMX nMpakTuk u [ NA:
e [IpennuiuioMHa NpakTUKa
e TloaroToBka K 3alUTe U 3alIUTa BRITYCKHOW KBAIU(DUKAITMOHHOW PabOTHL.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUITJIMHBI

OcBoeHye TUCIUILIMHBI HANIPaBJIeHO Ha (POPMUPOBAHUE HIIEMEHTOB CIEAYIOIIUX KOMIIETCHIIUN
B cooTBeTcTBUU ¢ ®PI'OC BO un OII BO no nanHoMy HarpaBieHHMIO OATOTOBKU:

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

Komnerenmnus NHaukaTopsl 10CTHKEHU KOM- Pe3yabTaThl 00yYeHHs
neTeH Ui

[TK-5. Crnoco6en | I1IK-5.1 Criocoben pa3pabateiBath | 3HAET:
pa3pabaTbIBaTh U | DJIEMECHTHI U CXEMBI allllapaTHOM pe- | - MPUHIUIBI TOCTPOSHHS dJIEKTpUYe-
HACTpaWBaTh  THUIIO- | aTU3allUU AJITOPUTMOB. CKHX CXEM;
BbIE  DJICKTPOHHBIC - (u3mueckue M DIEKTPUYECKHE MO-
CXEMBI, CXEMOTEXHH- JIEJIA OCHOBHBIX AJIEKTPUIECKUX CXEM;
YeCKHe Y3JIbl, arla- - OCHOBBI TIPUHITUIIOB CKBO3HOTO IPO-
paTHOE W TPOTrpamMM- E€KTUPOBAHMSI.
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KoMnerennus NHauKaTopbl 10CTHKEHUSA KOM- Pe3yabTarsl 00yyeHus
neTeHu M
HOe oOecrieueHue CH- - 00mMii MapmpyT MmpoIecca MpoeK-
CTEM Ha OCHOBE MHK- TUPOBAHUSA, METOJbl U 3Tallbl MPOEK-
pOoIponeccopoB TUPOBAHUSA
VYmeer:
- paboTaTh C TEXHUYECKON TOKyMEH-
Taluei.

- HCHONB30BaTh (HYHKIHMOHAIBHBIC
BO3MOXHOCTH M CIOCOOBI NpPHMEHEe-
HUSI TIPOTPAMMHBIX ITaKETOB CHCTEM
ABTOMATH3UPOBAHHOTO  NPOEKTUPO-
BaHMUS

Bnapgeer:

- HaBBIKAMH pa3pabOTKH CXEM CTaH-
JApTHBIX s4Yeek OuOmmoTeKk M (yHK-
IIMOHAJIHBIX Y3JIOB;

- MpHeMaMHU TPOBEPKU (PYHKINOHU-
POBaHHS STYEEK, CXEM H Y3JIOB;

- TMpHEeMaMH HCCIIEIOBaHUS pabOThI
CXEM W Y3JIOB Ha Pa3IMuHYIO Harpys-
Ky U HU3MEPEHHEM BPEMEHHBIX Iapa-
METPOB pabOTHI.

[1K-5.2 Pa3pabatsiBaeT moBeaeH4Ye- | 3HAET:

CKOE ONucaHue MoJeliel anmnapaT- | - NPUHIUIB CKBO3HOTO IPOEKTHUPO-
HBIX CPEJICTB HAa OCHOBE IIPOTPaM- BaHUsl YCTPOMCTB allllapaTHO pealu-
MHUPYEMOM JIOTUKH 3YIOIINX aITOPUTMBI;

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

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

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

- HaBBIKaMU Pa3pabOTKU ammapaTHBIX
CPENICTB C UCIIOJIB30BAaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB TPOEKTUPOBAHUE
¥ MOJICJTMPOBAHUS allllapaTHBIX
CPEJICTB.

4. CTPYKTYPA U COJEPKAHUE JUCIIUITJIMHbI

CTpyKkTypa AUCHMILIMHBI:

Ceneerp 8 Vitoro 3a kype

Ne Hrinexe Hamveriosa- | 4 HaCOoB 3 He K Hacos 3e H Kad | Cem
e OMTPOT® " Beero | Kowrakr | Jlek | Jla | Hp | KPI | CP_| Kowrpoms | eacin | ROHTPOMb 7R eerg | Konrakr | Jlek | Jlao | Tlp | KPI | CP ] Kourpors | Beero eae

“Annapasian
BLBB.030 | Peammsawnt | 5eprp |10 16 8 4 4 155 9 5 9. PIP | 180 16 8 4| 4 155 9 5 15 8
1
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OBO3HAYEHUA:

Buabl npoMexyTOYHOM aTTecTAlMU (BUIABI KOHTPOJIA):
OK3 - DK3aMCH;

3a0 - 3ader C OIIEHKOM;

3a — 3auer.

Buasi pador:

KoHTakT. — KOHTaKTHas paboTa 00yJaroIuXcsl C MPEro1aBaTeleM;
Jlex. — NeKIMOHHBIE 3aHATHS;

Jlab.— maGoparopHbie padoThI,

[Ip. — npakTHYeCcKUE 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 4yaca:

1.1. IIporpammupyemebie goruueckue cxembl. CPLD. FPGA.

1.2. BerpauBaemsle crienmanuiupoBanabie 61o0ku B IIJINC.

1.3. SA3pixkm HDL.

1.4. Cucremsl npoekTupoBanus U mojenuposanus Ha [IJIUC.

1.5. Opranuzanusi CuCTeEMbl CHHXPOHHU3AIUN alapaTHO-IPOTPAMMHBIX CPEJICTB.

1.6. Vicnionp30BaHue PErHCTPOB MAMSTH U OYEpeIel B CTPYKTYpE alapaTHBIX CPeCTB 00paboT-
KU JAHHBIX U YIPaBICHUH.

1.7. I'enepaTopsl U AETEKTOPBI CUTHAJIOB.

1.8. CpencrtBa 0OpabOTKHU JaHHBIX C KOHBEUEPHOU M MapalIeIbHONW CTPYKTypaMHU.

1.9. OreHka C10XKHOCTH amapaTHON U MPOTrpaMMHON peanu3anun 00paboTKu HHPOPMAIIUH.
1.10. IlepcrieKTHBHBIE HAITPABJICHUS PA3BUTHUA allllapaTHBIX CPEJICTB.

2 | JJaboparopubie pabOThI, KOJIUYECTBO - 2 IO 2 Yaca.
2.1. TIpoekTupoBaHue Ha OCHOBE 0a30BBIX AJIEMEHTOB (IIPUMHUTHUBOB).
2.2. IlpoekTupoBaHue Kojepa KaHajla CBsI3H.

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 MpHUEeMO-TIepeIaTINKa OCIEI0BaTEIHHOIO KaHaa CBSI3U 10 WH-
JMBHUIYaTbHOMY 33JJAaHHIO.

5 CamocrosiTenpHas padoTa CTy/ICHTOB:

5.1. IloaroroBka Kk 3amuTe 1a00paTOPHBIX PadoT.

5.2. [loarotoBka ¢ MPaKTUYECKUM 3aHSITHSIM.

5.2. CamocToATeNbHOE N3YYEHUE TEOPETUYECKIX MAaTEPHAJIOB O CIIEIYIOIIUM BOIIPOCAM.
Cospemennnie [TJIMC npousBonacTa kommnanuii Altera, Xilinx, Actel, Atmel, Lattice.
CuHrakcuc 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 qUarHocTUka cxeM c ucnosb3zoBanueM JTAG.
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Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

Ucnonp3oBanne FPGA mis [HOC. Opranuzanusi CMCTEMbl CHHXPOHHU3AIMHU armnapaTHo-
IIPOrpaMMHBIX CpeACTB. llepcrieKTHBHBIEC HAIPaBICHUS PA3BUTHs alllIapPATHBIX CPEICTB

Texkymuii KOHTPOJIb:
- MPOBEPKa KOHCIIEKTOB JIEKIUI U TOTIOTHUTEIbHBIX TEOPETUYECKUX MaTEPHAJIOB;
- IPOBEPKA OTYETOB MO JTAO0OPAaTOPHBIM paboTam;
- 3aIUTa JJabOpaTOPHBIX padoT.

Pe3ynbraThl TEKyIero KOHTPOJsS (UKCHUPYIOTCS C HCIIOJIb30BAaHHEM TpPeXOalIbHONH CHCTEMBI
(0, 1, 2) mpu poBeIEHUH KOHTPOJIBHBIX HEACNb M0 Tpaduky primana B TEYCHHE CEMECTPa, a TaKkKe
YUUTBIBAIOTCS TIPENOAABaTENIeM IPU OCYLIECTBICHUM MPOMEXKYTOYHOW aTTeCTallud 1O HACTOSIIEeH
TUCIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTUH, UCTIOIb3YEMbIE TIPU PeaTu3alliy Pa3IMuHbIX BUIOB yueo-
HBIX 3aHSATUU MO AWCIUILTHHE

Ne | Buabl yueOHbBIX 3aHATHH OoOpa3oBare/ibHbIE TEXHOJIOTUH
n/n
1 Jlexun Knaccuueckast (TpaguiimorHas, ”HGOpPMAaIIMOHHAS ) JICKITHS.

HNurepakTuBHas aekuus (JEKUUSI-BU3YyaTH3ALUS).
WNuTtepakTuBHas aeKuus (MpoOaeMHast JICKIIHS).

Jlexuusi, COCTaBJIEHHAsi HA OCHOBE PE3yJIbTaTOB HAayYHBIX HCCIIE-
JIOBAaHUW, B TOM YHCJIE C YU4ETOM PETHOHAIBHBIX OCOOCHHOCTEH
npoeCCUOHATIBHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
cTell paboTomaTenen.

WuauBuayanbHble U TPYNIOBbIE KOHCYIbTAIMU IO TUCIUIUIMHE.

2 JlaboparopHas paboTa TexHoNOrHsI BHITIONHEHHUS TAa0OPATOPHBIX 3alaHUi HHIUBUIY-
QJIBHO.

TexHomorust mpo6IeMHOro 00y4eHus: Ha OCHOBE aHaJIM3a pe3yJib-
TaTOB J1ab0paTOpPHOI pabOThI: HHAUBUAYAILHBIN OMPOC, MPEI-
CTaBJICHHE CTYJCHTOM Pe3yJIbTaTOB Jab0OpaTOPHON pabOTHI B
dbopme oTyera.

3 [IpakTrueckue 3aHATUS I'pynnoBeie 3aHATUA C IPUBJIEUECHUEM UHTEPAKTUBHBIX METOIUK.
TexHomorusi TPyNmoBoro pa3zdopa W BBHITOJHEHUS TPUMEPHBIX
3a71a4 C MOCJIEAYIOIIEH pealn3aueil HHANBUAYAIbHOTO 3adaHus.
TexHomorust 0OCYXKIeHUSI MHANBUIYATLHO MOJIYYCHHBIX PE3YIIb-
TaToB ¢ (HOPMHUPOBAHUEM OIICHOYHOTO 3aKTFOUCHUS
[IpencraBnenne pe3yabTaToB 3aHATHS B (DOpME MPOTOKOJA BBI-
MMOJTHEHHBIX 3aJaHUM.

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

5 CamocrositenbHas pabora NudopmMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (JOCTYN K
cryaenTtoB (BHeayautopHas) | QUOC ¢unmana, k 9bC ¢unmana, goctyn Kk MHOOpMAIMOHHO-
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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 - IS 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 MPOMEKYTOUHYIO aTTECTAIHUIO.

NN RN =

25.
26.
27.
28.

6.1. OnleHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJISI YCIIEeBAeMOCTH:

Bomnpocsl 1u1s 321U THI JIA00PATOPHBIX padoT
[lepeunciure ocHOBHBIE KOMITOHEHTHI cucteMbl MAX+PLUS II.
OObscHUTE TOPSATOK CO3JaHUS MOJIEIM HA OCHOBAaHUU BPEMEHHBIX JHarpamM.
OOBsicHUTE TOPSIOK CO3JaHUS MOJICNU 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 co3mate COMBOI MOAETH [ HCIIOIB30BAHUS €€ B TpauUecKOM peaKkTope.
Kakue ITJIMC MoryT ucnoib30BaThCs Mpu MoJeaupoBanuu B cpeae MAX+PLUS
Kakyro crpykrypy umeer VHDL onucanue 3neKTpoHHON Moaenu?

. Kakue kiaccer 00bekToB nmogaepkuaer VHDL?

. Kakue oneparops! ucnons3yrorest 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 onMcaHne apXUTEKTYPhl PETUCTPA CABUTA C MapajlIeIbHON 3alIHUChIO.

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

7




CMOJTEHCK I
Hanpaenenue noocomosxu 09.03.01 « Hugpopmamuxa u ebruuciumenvHas mexHuxay ( ounuan

Ipoghunv noozomosxu « BeruuciumenbHble MawuHvl, KOMIIEKCbL, CUCHEMbL U CEMU» AN N
PIIJ] 51.]IB.03.01 «Annapamnas pearusayusi aieopummos» MBM_)

29

30.
31.
32.

33.
34.
35.
36.
37.

. Kak onmucarp TakTupoBaHue epeMeHHOM M0 (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 Iorndeckre HHTerpaibHble cxeMbl. Knaccudukarus.
[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 namsitu.

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, /Il 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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CMOJTEHCK I
( DNTTAAT]
Rrarg
[V ET I

3. PaccuuraiiTe MaKCUMaJIbHYIO YaCTOTY NEPEKIIIOYEHUS 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 3auTeHo" (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, YCBOMBIIMI 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 W 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, PEKOMEHJOBAHHYIO pabodell MporpaMMoil JAUCIUILIUHBL
MOKAa3aBIIEMY CUCTEMAaTUUYECKUN XapaKTep 3HAHUHW MO IUCIUIUIMHE, OTBETHUBIIEMY Ha
BCE BOMPOCHI OWJIETA, MPABUILHO BBIMOJTHUBINUN MPAKTUYECKOE 3aJaHHEe, HO JOIY-
CTUBIIWN TIPHU 3TOM HEMPHUHIUIIHATbHBIC OMHMOKH. OIEHKa 10 TUCIHUIUINHE 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, HEOOXOMMOM JUTsl TajbHeiIeld 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/WIJIM MPU BBHITOTHECHUH 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 TPAKTHICCKHE
3aJIaHMsI M3 TOTO )K€ pasjiesa JUCIUTUIHHBL.
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Ouenka Kpurepun oueHku pe3yjibTaToB
mo AucCuu- oﬁyqemm mo AMCIUIIJINHE
IJINHE
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 MPUHIUIINAIIBHBIC
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 SIBJISETCA OJHO3HAYHOMN
IPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYJOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJICTBOPUTEIHHO CTABUTCS CTYAECHTaM, KOTOpbIe HE MOT'YT MPOAOJLKUTH 00yye-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0€3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruinHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ 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, OCHAIIICHHAs CHEIMATN3UPOBAaHHON Me-
0enblo; JOCKOM ayIWTOPHOMN; MEPCOHATbHBIMU 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 110 JUCLHUIUIMHE MCIIONb3YETCsl MOMEIIEHNE
JUTSI CAaMOCTOSITEIILHOM paboThl 00YyJaroNIuXCs, OCHAIIEHHOE CTCIHATN3UPOBAHHON MEOEIbI0; TOCKOU
ayJAMTOPHOM; MEPCOHAJIBHBIM KOMITBIOTEPAMHU C MOJKIIOYEHHEM K ceTH MHTepHeT W JOCTYNOM B
OUOC dunnana.

IIporpamMmmHoe o0ecnieyeHune

[Tpu npoBeeHUY JIEKIIMOHHBIX 3aHATHH IpeaycMaTpUBaeTCs UCIOIb30BaHue nakera Microsoft
Office (cuctema /1711 MOATOTOBKY M MTpOBeAeHUs npe3eHTauuii Microsoft Power Point).

[Ipu mpoBeneHuu 51aOOPATOPHBIX PabOT CTyIEHTAMH IPESyCMaTpUBACTCS HCIOIb30BAHUE
CAITP ALTERA MAXII+ PLUS u TekcroBoro penakropa Microsoft Word aist opopmiteHust 0OT4eTOB.

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

B xone peanu3zanuy TUCIUIUIMHBI UCIOJB3YIOTCS CIEAYIONINE TOTIOTHUTEIBHBIE METOIBI 00Y-
YeHUsI, TEKYIIEr0 KOHTPOJII YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTallMU OO0YyYarolIMXCs B 3aBUCH-
MOCTH OT UX UHJIUBHUIyalIbHBIX OCOOCHHOCTEH:
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AJISl CJIeNbIX M CJIA00BHASIIMX:

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

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

- o0ecrieunBaeTCsl MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- JUIsl BBIIIOJIHEHUS 3aJaHUs IPU HEOOXOAMMOCTH MPEAOCTABIACTCS 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 33JaHUS BBIMOJIHAIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM IPOTrPaAMM-
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-
Horo kopmyca 1o aapecy 214013, r. CmoneHnck, DHepreTuueckuil np-a, 1.1, 3aaHue 3HEPreTHYECKOro
WHCTUTYTA (OCHOBHOM KOPIYC).

[Tpu HeOoOXOMMMOCTH MpETyCMaTPUBACTCS YBETUUYEHNUE BPEMEHH JJIs1 IOATOTOBKH OTBETA.

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

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

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

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

AJISl CJIeNbIX M CJIA00BH S IIMX:

- B Ie4aTHOU (popMe yBEIIMYEHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

AJIS TIIYXHMX U €1a00CIbIIIAIIMX:

- B Ie4aTHoH popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

AJ1 00y4YaroIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIaTeJbLHOI0 annapara:

- B Ie4aTHou opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.
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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. IIpoekTupoBaHME anmapaTHbIX CPEACTB BBIUUCIUTEIBHBIX CHCTEM.
Mertoauyeckre yka3aHus K Ja0opaTopHbIM paboTaM 1O Kypcy "AmnmapatHas —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 TPOESKTHUPOBaHMS MUGPOBOH ammapatypsl Verilog. — M.:
lNopstuas nunusa — Tenexkom, 2014. — 206 c.

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

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

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

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

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