Mporpamma aucumnanHbl "CxeMoTexHuka nporpammmpyemoii norukm"; 011800.68 Pagnodomamnka; DoUeHT, K.H. (ZoueHT) AkuypuH A. L.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
CxemoTexHuka nporpammmpyemoi nornkm M1.11B.2

Hanpasnenune nogrotoeku: 011800.68 - Pannoduamnka
Mpodonnb noaroToekun: MIHopMaLUmMOHHbIE NPOLECCHI U CUCTEMDI
Keanudmkaumns BbinyCcKHMKA: MarncTp

dopma 0by4eHUs: o4HOE

SA3bIk 00y4eHNs: pyccKuia

ABTOp(bl):

Ak4yypuH A. L.

PeueH3eHT(bl):

KopyaruH I".E.

COIMACOBAHO:

3asenyowmni(as) kadpenpoin: AkdypuH A. L.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToan4eckas kommcems NHeTmuTyTa o|ov|3vn<|/|

MpoTtokon 3acepnaHnsa YMK No or" 201_r

PeructpaunoHHbii No 651517
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 651517 BEE YH H

ARl | AL O



Mporpamma aucumnanHbl "CxeMoTexHuka nporpammmpyemoii norukm"; 011800.68 Pagnodomamnka; DoUeHT, K.H. (ZoueHT) AkuypuH A. L.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 651517 5AE
CtpaHnua 2 ns 15. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma aucumnanHbl "CxeMoTexHuka nporpammmpyemoii norukm"; 011800.68 Pagnodomamnka; DoUeHT, K.H. (ZoueHT) AkuypuH A. L.

Mporpammy avcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (aoueHT) AkdypuH A L. Kadenpa
pagmoacTtpoHoMum OTaeneHme pagnopuankm n nHgopmaumnoHHboix cuctem , Adel.Akchurin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Kypc HanpasneH Ha oby4eHune CTyaeHTOB OCHOBaM paspaboTku, MPOeKTUPOBaHMS 1
NPOrpPaMMUPOBaHNS MUKPOMPOLIECCOPHBIX M MUKPOKOHTPOMNEPHBIX CUCTEM. TakXe OCHOBHble
MPOTOKOMbI Nepeayn AaHHbIX, UCMONb3yeMble B MUKPOKOHTPONNEPHBIX CUCTEMAX. 3aHSATUS
NPOBOASITCS C UCMONb30BaHNEM y4eOHbIX NabopaTopHbIX CTEHOOB.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " M1.[B.2 ObweHay4yHblin" OCHOBHOWA
obpaszoBartenbHoit nporpamMmbl 011800.68 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaeTcs Ha 2 Kypce, 3 CeMecCTp.

HaHHasa gucumnnunHa M1.0B.2 "CxeMoTexHuka nporpamMmMmnpyemMon norukun" SBnseTcs eCTeCTBEHHbIM
NPOAOMXEHNEM psaa amcumnianH B 6akanaspuate Pagnodumamvka, Hanpumep, amcumnnuibl 63.B.2
"Lndoposas anekTpoHmKa", B KOTOPOW paccMaTpmBalOTCS COBPEMEHHbIE TEHAEHLNN B Pa3BUTUN
LNJOPOBOA MUKPO3NEKTPOHUKN B HArNpasieHn CO34aHNS 1 9BONIOLMM MUKPOCXEM C
nporpammmpyembiMy norndecknummn xapaktepuctukamm (MJVC).

3HaHve coBpemMeHHol cxemoTexHuku MJIMC nomoraet NOHATL Kak MporpamMMmMpoBatb NOrm4eckyto
cxemy B [MJINC, kak cornacosbiBatb 3TN MUKPOCXEMbI C Pa3NNYHBbIMU Y31aMU, NCNONb3YEMbIX AN
asToMaTMsaumnm pasnnyHbIX Hay4YHbIX 9KCMEPUMEHTOB U TEXHONIOMMYECKUX NPOLLECCOB, N3YyYaeMblX B
ancuunnuie M2.[1B.4 "TexHyka ynpaBneHusi 3KkCnepuMeHTom".

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuo6peTaeMoi KOMNETeHLMK

K-1
(cc)aémeKyanyprle CMNoCcoBHOCTbIO ONepupoBaTh yraybneHHbIMKU 3HAHUSMU B
KOMNETEHLIN) obnactu MateMaTuKn N eCTECTBEHHbIX HayK

CMOCOBHOCTBIO CaMOCTOATENbHO NPYobpeTaTb C MOMOLLBIO
OK-3 NHGPOPMALIMOHHBIX TEXHONOT WA U UCMONb30BaTh B
NPaKTUYECKOW OesTEeNbHOCTU 3HAHNS 1 YMEHWS, B TOM Y/Ce B

00LWEeKyNbTYPHbIE -

(K OM”; eTéHuleﬁ)) HOBbIX 06/1aCTSX, HENOCPEACTBEHHO HE CBSI3AHHbIX CO Copepol
0EesITeNbHOCTU, pacWMpPsTh U yrnybnaTb CBOE Hay4yHoe
MUPOBO33pPEHNE

AK-1 CMOCOBHOCTBIO K CBOOOAHOMY BNafeHNO 3HAHUSMI

(Tpocpecoronanbe D o, Nosaenotar oKX

KoMMeTeHuunn) b y

3aay (B COOTBETCTBMU CO CBOVM NPOCOUIEM NMOLTOTOBKN)

MK-3 CMocoBHOCTbIO MCMONb30BaTh B CBOEN
Hay4HO-MCCNenoBaTENbCKOW AeATENbHOCTUN 3HAHME

n NOHasbHbI ¢ -
(MpocheccmonantHbie COBPEMEHHbIX NPO6NEM N HOBEMLWIMX [OCTUXEHUA (OUIUKN 1
KOMMeTeHuun)

pannouankin

CNOCOBHOCTbLIO CAMOCTOATENBHO CTABUTb HAy4HbIE 3a4a4U B
MNnK-4 obnacTtun omankn 1 pagnonankm (B COOTBETCTBUM C
(npodheccunoHanbHble npoconnem NOAroTOBKU) U pewwaTb UX ¢ UCNONb30BaHNEM
KOMNeTeHLmm) COBPEMEHHOr0 060pPYL0BAHMS 1 HOBENLWErO OTEYECTBEHHOIO U

3apybexHoro onbiTa
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNoCOBHOCTbIO NMPUMEHATb Ha NPakTUKE HaBblK COCTABNEHNA N

Lncpp komneteHLUN

MK-5 »

MJIEHMSA HAYYHO-TEXHNYECKOW OOKYMEHTALMM, HAY4YHbIX
(MpocpeccmonantHbie 8?42?03 eo630 ?)31/3 ,u%m?a,uosev(l: C?aTgOIZ {B (?OO'EI'UI:GTC’TBIE/IIYM c
KOMMeTeHuunn) ’ POB,

NpPodouneM NoaroToBKM)

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbIe (OM3MNYECKME N TEXHNYECKME NPUHLUUNMDI, fleXalme B OCHOBE NOCTPOEHNS COBPEMEHHbIX
MUKPOCXEM C NPOrpamMmupyembiMm norudyeckmmm xapakrepuctunkamm (MJINC);

NPUHUMNbI pasmelleHns pasnuyHbix 6nokos MNINC Ha kpucTtanne;

cnocobbl 3arpy3ku thaiina koHdurypauum (paspabotaHHoro npoekta) B [MJTNC (cnocobbl
NPOLWMBKWN);

cnocobbl 0TNaoky U BepudprkaLmm NpoeKkTa;

cnocobbl cocTbikoBKM MrKpocxeM MITNC ¢ apyruMm anekTpruyecknmmn HTepgencamu,
peann3oBaHHble Ha APYrux BbiNyCKaeMbIX NMPOMbIWIEHHOCTBIO MUKPOCXEeMax

2. DONTXEH yMeTb:

cosapnasatb Heobxoaumble cxembl B MJTNC (paboyero npoekTa) ¢ MOMOLLbIO CreLnann3npoBaHHbIX
CAIP, Ha npumepe CATP Quartus Il;

BbIMONHATL OTNALKY U Bepudprkaumo paboyero Nnpoekta ¢ NCnob30BaHNEM BCTPOEHHbIX B CATP
cpencTs OTnanku, a Takxe ¢ NMOMOLbIO BHELWHWX YCTPOMCTB (Ha npuMepe Tex, 4To nmetotrcs B CAlP
Quartus |l "BcTtpavBaemblin nornyeckunin aHanmsartop”, "Penaktop COoepXMMOro namst B
CUCTEMHOM OKpyXeHun", "OTnanoyHble BbiIBOAbI");

pa3nMyHbIMK cnocobamum BbINONHATL 3arpy3Ky NpoekTa (daina KoHurypauum paspaboTaHHOro
npoekta) B MNJTNC (4epesd koHdurypaumoHHbii nopt n JTAG-noprT);

pasnnyHbiMM cnocobamm nogkntoyatb K KoHTakTam MNJTINC KOHTaKTbl BHEWHUX MUKPOCXEM C APYrMUA
SNEKTPUYECKMMN XapakTepUCTUKamu.

3. ONXEH BnaneThb:

MOHUMaHMEM 3a[a4, BbiNONHAEMbIX cneunanmanposaHHbix CAMNP npu co3paHum HeobxoomMmoro
paboyero npoekTta unu cxemol B MNJINC.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:
NPUMEHATb NONMYy4YEeHHble 3HaHNA O CTPYKTYpPE COBPEMEHHDbIX MJINC na npakTuke

4. CTpyKkTypa 1 cogepxaHvue OUCLMUMNIUHBI MOAyNs
Obwas TpyA0EMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuUL(bl) 72 yaca(oB).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 3 CeEMeCTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).
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TemaTtnyeckum nnaH gucum ﬂﬂVIHbI/MO,IJ,yJ'IH

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AuCUMnIMHe/ MOAYNIO

Paspen
ducumnnuHbl/
Moayns

CemecTp

Hepens
cemecTpa

Buabl n yachbl
ayoMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Nlekuunn

MpakTuyeckme
3aHATUSA

Na6opatopHble
paborbl

Tekywume coopmbl
KOHTpoOns

Tema 1. YMeHbweHne
pasmepoB
TPaH31CTOPOB,
OTFPOMHbI POCT KX
yucna Ha Kpucranne.
Mosisnenmne MNJINC, nx
3BONIOLMSA OT NPOCTbIX
mukpocxem ¢ PAL (PLA)
CTPYKTYpOW CHa4ana K
CPLD ctpykType.
MNocnenyowmnii nepexon
cHavana k FPGA co
CTPYKTypoin n3
.|ooHOPOAHbIX
PYyHKLUNOHANbHbIX
KOHOpUrypupyembix
610KOB,
MeXCcoeONHEHN 1
6110KOB BBOOA-BbIBOAA,
as3ateM kK FPGA c
KOMOMHMPOBAHHO
CTPYKTYpOWH,
BKJIKOYatoLLen 6Gnoku
O3Y, AU wn
YMHOXWUTENN 4acToT U
T.0O.

1-2

YCTHbIN onpoc
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 2. Otan
pa3melleHns Ha
kpuctanne FPGA
MVKPOCXEMbI
annaparHbiX saep
npoLLeCcCcopoB,
KOHTPONNEPOB WWH 1
T.0.
AnnapartHO-NporpaMmHb
cpencTea
.[KoHGMryprpoBaHus
MNnC (JTAG,
Active/Passive Serial).
Bnokun BBOOA-BbIBOAA C
pa3nnyHbIMK
nuTalWnMMmn
HanpsXeHnsMu.
CnmMMeTpuyHbIE 1
HECUMMETPUYHbIE
BK/TIIOYEHWNS BbIXOOHbIX
KOHTaKTOB

e

YCTHbI onpoc

Tema 3.
[MporpammuposaHmne
MNTNC (cospaHune cxem
KOHJpUrypmpoBaHuem
CXEeM COeNHEHNS
6a308Bbix 6510KOB B
MNNC). OtctaBaHne
NPON3BOAUTENTIbHOCTU
pa3paboTynkos
"TpadnLUNOHHbIX" CXeM
(CXeM anekTpuyecKkumx
coefMHEHNN) OT pocTa
cnoxHoctn CBUC.
MMepexon k
BbICOKOYPOBHEBbLIM
‘lcpencTBam u MmeTonam
NPOEKTUPOBaHMS
(ucnonb3oBaHve
HDL-a3bIkoB,
6rnbnmoTek
napameTpu3nNpPoOBaHHbIX
mMoZaynemn, rotoBblX
peleHnin ans
anropuTMmnyecku
CNOXHbIX YCTPOWCTB - |P
(Intellectual Property)
moayneit). Cnocobbl
onucaHus
(noBepneyeckoe,
CTPYKTYPHOE).

PernctpaunoHHbin Homep 651517
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 4. OTanbl
NPOEKTUPOBAHNS:
PaspaboTtka anroputma
N apXuTeKTypbl,
"MNoBeneH4yeckoe
monenvposaHune"
(MopenvpoBsaHve
anropuTt™a paboTbl 0-mu
3anepxkamu), CnHtes
(npeobpasoBaHune
onMcaHus NpoekTa B
CXeMy Ha 3aaHHOM
‘lanemMeHTHOM Hasuice),
"BpemeHHoe
monenvposaHune"
(MooenupoBaHue ¢
3agepxkamu,
nony4YeHHbIMK nocne
TPacCUpPOBKU 1
pasMeLleHns
BHYTPEHHWX PeCypcoB
CBbWC), Othapka B
cocTaBe CUCTEMbI

Tema 5. Cpenctea u
MeTOoObl OTNaOKMW.
NHTtepdoeric ons
BHELHEro norM4eckoro
aHanusaropa (Logic
Analyzer Interface),
OTnanoyHble BbIBOAbI
(SignalProbe Pins),
.|PenakTop
COOEPXMMOro NamsaT B
CUCTEMHOM OKPY>XEeHU
(In/System Memory
Content Editor),
BctpavnBaembiin
Nnorn4yeckni aHann3atop
Ha npuMmepe SignalTap
I

YCTHbIN onpoc

Tema 6. Peannzauus
npoekTa,
ynpasnsowero
LCD-MOHMTOPOM, Ha
‘loTnaoo4YHbIX
komnnektax MAX Il n
DE2 (nHa MJINC MAX I
n Cyclone II)

8-18

14

KoHTponbHas
paboTta
KoHTponbHas
paboTta

UToro

14

14
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4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. YMeHbLUeHMe pa3MepoB TPaH3MCTOPOB, OFPOMHbIMA POCT UX YUCNa Ha KpucTanne.
NMosiBneHune MNJIUC, nx aponoumns ot Nnpoctbix MUKpocxem ¢ PAL (PLA) cTpyKTypoun cHayana K
CPLD ctpykTtype. Nocnenywowun nepexon cHadyana K FPGA co cTpykTypon u3s oaHOPOOHbIX
pyHKLIMOHaNbHbIX KOHGOUrypupyeMmbix 610KOB, MEXCOEeAUHEHU U 6N1OKOB BBOAa-BbIBOAA, A
3ateMm K FPGA ¢ KOM6MHUPOBaHHOW CTPYKTYPOM, BKitoyatowien 6noku O3Y, ALLM n
YMHOXMUTENIN 4acToT U T.A.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

YMeHblueHne pa3MepoB TPaH3MCTOPOB, OFPOMHbIA POCT UX Yncna Ha kpuctanne. Nossnenue MNJINC,
NX 9BONOLNSA OT NPOCTbIX MUKpocxeM ¢ PAL (PLA) ctpykTypoi cHavana k CPLD cTtpykType.
Mocnenyrowmnii nepexon cHadana k FPGA co cTpykTypo n3 0gHOPOAHbIX PYHKLMNOHANbHbBIX
KOHQpUrypumpyembix 6noKoB, MEXCOEeANHEHNI 1 B6N10KOB BBOAA-BbIBOAA, a 3aTeM kK FPGA ¢
KOMOVMHMPOBAHHOM CTPYKTYypoW, BKtovatowern 6nokn O3Y, ALM n yMHOXMTENN 4acToT 1 T.4.

Tema 2. 9tan pa3melt,eHns Ha Kpuctanne FPGA Mukpocxembl annapartHbiX saep
NpoLLEeccopoB, KOHTPOMNIEPOB LUUH U T.4. AnnapaTtHo-NporpaMMHble cpeacTea
KoHdurypuposaHusa NMNJINC (JTAG, Active/Passive Serial). Bnoku BBoga-sbiBoaa ¢
pa3fIMYHbIMM NMUTAIOLLUMN HanNpsaXeHUAMU. CUMMeTPUYHbIE N HECUMMETPUYHbIE BK/IIOYEHUSA
BbIXOAHbIX KOHTaKTOB

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Otan pa3melleHms Ha kpuctanne FPGA MukpocxeMbl annapaTtHblX s4ep NpoLeccopos,
KOHTPONNEPOB WWH 1 T.0. AnnapaTHO-NporpaMmHble cpeactea koHgurypuposaxus MINC (JTAG,
Active/Passive Serial). Bnoku BBoAa-BbiBOAA C PA3NUYHBIMUA MUTAOWMMU HAMPSAXEHUSMU.
C/YMMETPUYHBIE U HECUMMETPUYHbIE BKIKOYEHMWS BbIXOAHbIX KOHTAKTOB

Tewma 3. NporpammuposaHue MNJINC (co3paHmne cxeM KOH(pUrypmposaHuem cxeM coeauHeHus
6a3oBbix 6nokos B M/IUC). OTcTaBaHMe NPOM3BOAUTENILHOCTU pa3paboTunkos
"TpaAuUMOHHbIX" CXeM (CXeM 3NeKTpMYecKMx coeguHeHumn) ot pocra cnoxHoctu CBUC.
MNMepexop K BbICOKOYPOBHEBbLIM CpeaAcTBam U MeTo4aM NPOeKTUpPOoBaHUSA (MCNonb3oBaHue
HDL-s3bIkOB, 6BU6NIMOTEK NapaMeTpPU3npPOBaHHbIX MOAYNEN, FOTOBbIX peLleHU ons
anropuTMMYECcKm CNnoXxHbix ycTponucts - IP (Intellectual Property) mopynen). Cnoco6bi
onucaHusa (noBepevyeckoe, CTPYKTypHoOe).

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Mporpammnposaxmne MINC (co3paHne cxeM KOHPUIYPUPOBAHUEM CXEM COEONHEHMS 6A30BbIX
6nokos B MJTINC). OTcTaBaHne Npon3BoaNTENBHOCTU Pa3paboTyMKOB "TPAANLMNOHHBIX" CXEM (CXEM
9NeKTpUYecKmx coeamHeHuin) ot pocta cnoxHoctn CBNC. Nepexon K BbICOKOYPOBHEBbLIM
cpencTBam 1 MeTofaM NpPOoeKTMPOBaHns (ncnonb3oaHme HDL-a3bikoB, 61bnmoTtek
napameTpr3npoBaHHbIX MOAYNEN, rOTOBbIX PEWEeHUA 415 anrOpUTMUYECKU CNOXHBIX YCTPOWCTB - |P
(Intellectual Property) moayneit). Cnocobbl onvucaHusi (noBeoe4yeckoe, CTPYKTYpHOE).

Tema 4. Otanbl NpoeKkTUpoBaHus: PaszpaboTka anroputma u apxuTtekTypbl, "lloBeaeHyeckoe
mMogenupoBaHue" (MogenuposaHue anroputma pabotbl 0-mu 3apepxkamm), CuHte3s
(npeobpasoBaHue onucaHusi NpoeKTa B CXeMy Ha 3afaHHOM 3N1IeMeHTHOM 6a3uce),
"BpeMeHHOe MoaenupoBaHue' (MogenvpoBsaHue ¢ 3agepXkKamu, Nosy4yeHHbIMU nocne
TPacCUpPOBKMU U pa3meLL,eHUs1 BHYTpeHHUX pecypcoB CBUC), OTnaaka B cocTaBe CUCTEMbI

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

Stanbl NpoekTupoBaHns: PaspaboTtka anroputma n apxmtektypsbl "loBegeH4eckoe MogennpoBaHme”
(MopenupoBaHue anroputma pabotbl 0-mu 3agepxkamun) CuHTes (npeobpas3oBaHne onmcaHms
NpoekTa B CXeMy Ha 3a4aHHOM aneMeHTHOM 6asuce) "BpemeHHoe mogennposaHme”
(MogenupoBaHue ¢ 3afepXxKamu, NonyYeHHbIMU Nocne TPaCCUPOBKN N pasMeLleHns BHYTPEHHNX
pecypcos CBMC) Otnanka B cocTaBe CUCTEMbI

Tema 5. Cpenctea u metoapbl otnangku. UHTepdpenc onsa BHeLLHero orM4eckoro aHanusaropa
(Logic Analyzer Interface), OtnapouyHblie BbiBOAbI (SignalProbe Pins), PepakTop
COAEePXMMOro NamsTM B CUCTEMHOM OKpYyXeHuu (In/System Memory Content Editor),
BcTtpavBaembi nornyecku aHanmaatop Ha npumepe SignalTap Il

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):
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Cpenctea n metoabl otnanku. MIHTepdoeic ana BHEWHero normyeckoro aHanuaaropa (Logic
Analyzer Interface) OtnagoyHble BbiBoAbl (SignalProbe Pins) Penaktop cooepXmMMoro namsatu B
cucteMHoM okpyxeHun (In/System Memory Content Editor) BcTpavBaeMbiii nornyeckuin aHannasaTop
Ha npumepe SignalTap I

Tema 6. Peanusauusa npoekTa, ynpasnsirowiero LCD-MOHUTOPOM, Ha OTNaao4YHbIX KOMMIEeKTax
MAX Il u DE2 (Ha MJTUC MAX Il n Cyclone II)
npakTudeckoe 3aHsitne (14 yaca(os)):

Peannsauuns npoekta, ynpasnswowero LCD-moHnTOpOM, Ha oThago4yHbix komnnektax MAX 1l u DE2
(ra MTNC MAX Il n Cyclone 1) Yyawmecs BbINONHSAOT NPOEKTUPOBAHME CXEM O ynpaBieHns
LCD-MOHMTOPOM, BbiBOAA CMMBOJIOB, NOPOXAeHHbIX LSFR-cOBMIroBbIM perMcTpom ¢ noacyeTom
CRC-LMKNNYECKNX KOHTPOMbHBIX CYyMM. PaboTOCNOCOBHOCTL CXEM TakXe AONXHA
NEMOHCTPMPOBATLCSA OTNAA0YHBIMU CPEeACTBaMU.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabi
caMoCTOSITe/IbHOWN
paboTbl
CTYAEHTOB

dopMbl KOHTPONSA
camMoCTOsITeNIbHOMN
pabortbl

Henens
cemecTpa

TpynoeMKocTb

N Paspen
(B yacax)

OucumnnuHbl CemecTp

Tema 1. YMeHblweHne
pasmMepoB
TPaH3MCTOPOB,
OFPOMHbIV POCT UX
4yucna Ha Kkpuctanne.
MosieBnenmne MNJINC, nx
9BOSIOLNSA OT NPOCTbIX
mukpocxem ¢ PAL (PLA)
CTPYKTYpPOW CHa4vana K
CPLD ctpykTtype.
Mocnenyowmin nepexon
cHavana k FPGA co
CTPYKTypOW n3
1.|0AHOPOAHbIX 3
JOYHKLMOHANbHbIX
KOHQoUTypupyembix
610KOB,
MeXCoeONHEHNA 1
6noKoB BBOAA-BbIBOAA,
asatem kK FPGA ¢
KOMOVMHMPOBAHHO
CTPYKTYpOW,
BK/KOYatoLen 6nokum
O3Y, AUl w
YMHOXWUTENM 4acToT U
T.0.

noaroToBka K o

1-2 YCTHOMY OMpocy

YCTHbI OnpocC

PernctpaunoHHbin Homep 651517
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Paspen
AduncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKoCcTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

Tema 2. 9tan
pasMmeleHns Ha
kpuctanne FPGA
MMKPOCXEMb
annapaTHbIX S4ep
npoLeccopos,
KOHTPONNEPOB WIWH U
T.0.
AnnapaTtHO-NporpaMmHb
cpencrtea
.[KOHGOMryprpoBaHns
MINC (JTAG,
Active/Passive Serial).
Bnokun BBOOA-BbIBOOA C
pa3nNYHbIMM
nuTamWnuMK
HanpsXXeHNsMn.
CrMMeTpUYHbIE 1
HECUMMETpPUYHbIE
BK/TIOYEHWNS BbIXOOHbIX
KOHTaKTOB

e

noOroToBka K
YCTHOMY OMnpocy

YCTHbI OnpocC

Tema 3.
[MporpammupoBaHne
MJTINC (cospaHune cxem
KOHQoUrypmposaHuem
CXEeM COeONHEHNS
6a30Bbix 6510KOB B
MJINC). OTtctaBaHne
NPON3BOANTENIbHOCTM
pa3paboTynkoB
"TpaonumMOoHHBbIX" CXem
(CcxeM anekTpunyeckmnx
COeaMHEHNN) OT pocTa
cnoxHoctn CBUC.
Mepexon k
BbICOKOYPOBHEBbLIM
‘lcpencTtBaM U MmetTonam
NPOEKTUPOBaAHUS
(vcnonb3oBaHne
HDL-s3bIkOB,
6rbnmoTek
napameTpu3nNpPoOBaHHbIX
mMoAynen, rotoBbIxX
peweHnin ong
anropuTMmnyecku
CNOXHbIX YCTPONCTB - |P
(Intellectual Property)
moaynei). Cnocobbl
onucaHus
(noBeneveckoe,
CTPYKTYPHOE).

noaroToBka K
YCTHOMY Onpocy

YCTHbI OnNpocC

PernctpaunoHHbin Homep 651517
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Paspen
AduncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TpynmoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

Tema 4. O1ansbl
NPOEKTUPOBAHNSA:
PaspaboTka anroputma
N apXUTEKTYypbl,
"lNoBeneH4eckoe
mMonenuposaHune"
(MogenupoBaHue
anropuTt™a paboTbl 0-mu
3anepxkamu), CuHTe3
(npeobpasoBaHune
onncaHus NpoekTa B
CXeMy Ha 3aaHHOM
‘laneMeHTHOM 6asuce),
"BpemeHHoe
mMonenuposaHune"
(MopenupoBaHue ¢
3apepxkamu,
nony4eHHbIMK nocne
TPacCUpPOBKN U
pasmelleHms
BHYTPEHHMX PEeCypCcoB
CbWNC), Otnapka B
CcOCTaBe CUCTEMbI

noOroToBka K
YCTHOMY OMnpocy

YCTHbI OnpocC

Tema 5. Cpenctea u
METOLbl OTNaaKMU.
NHTepdoenc ans
BHELLHEro JIOrM4ecKoro
aHanunaaropa (Logic
Analyzer Interface),
OtnapoyHble BbIBOAbI
(SignalProbe Pins),
.|PenakTop
COLEPXMMOro NamaTn B
CVICTEMHOM OKPY>XEHUN
(In/System Memory
Content Editor),
BctpanBaembiii
Nornyecknim aHanmsarop
Ha npumepe SignalTap
Il

NnoaroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 6. Peannzauus
npoekTa,
yrnpaenswowero
LCD-MoHuTOpPOM, Ha
‘loTnano4YHbIX
komnnektax MAX Il n
DE2 (Ha MJINC MAX I
n Cyclone II)

8-18

noarotoBska K
KOHTPONbHOW
paboTte

10

KOHTPO/bHas
paboTta

NnoaroToska K
KOHTPONbHOMN
paboTe

10

KOHTPO/NbHas
paboTta

NTtoro

44

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
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KomnbtoTepHbIl kKnacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 12
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,

NMLEH3NOHHOE NporpamMmMHoe obecneveHne. Kaxabiii KOMNbIOTEP MMEET WMPOKOMONOCHbIA LOCTYN B
ceTb VIHTepHeT. Bce KoMnbloTepbl NOAKMIOYEHDB! K KOPMOPATMBHON KOMMboTEPHON ceTn KDY un

HaxoOosaTcsd B edMHOM OOMEHe.

Lns BbINONHEHNS NpaKTMYeckmx 1 nabopaTtopHbiX paboT CTyaeHTam NPeaoCTaBNSOTCS OLEHOYHbIe
KOMMNNeKTbl (Mnatbl Ans obydeHus) ¢ pasnmyHbimm MJNC, nponsseaneHHbIx oupmoii Altera. 910
komnnekTbl DK-MAXII-1270N n DE2 (Development and Education Board gns Cyclone Il) n DE2-115
(Development and Education Board aons Cyclone 1V)

Y4yebHo-MeToOMyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HaNn4um B
3NEeKTPOHHO-bMbnMoTeYHbIX cuctemax " bubnmoPoccuka", MapatenbcTtea "JlaHb" OOCTYN K KOTOPOWA
npenocTasneH

CTydeHTaM.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToram OCBO€HUs AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. YMeHbLUeHUe pa3MepoB TPaH3MCTOPOB, OFPOMHbIMA POCT UX YUCNa Ha KpucTanne.
MosiBneHune MJINC, ux asonoums ot Npoctbix MuKpocxem ¢ PAL (PLA) cTpykTypon cHayana K
CPLD ctpykrtype. NMocnenyrowmn nepexon cHayana K FPGA co cTpykTypon U3 o4HOPOAHbIX
pyHKLIMOHaNbHbIX KOHGUrypupyeMmbix 610KOB, MEXCOEeAUHEHUA U 6N10KOB BBOAa-BbIBOAA, A
3areMm K FPGA ¢ KOM6MHUPOBaHHOW CTPYKTYPOM, BKtoyatowen 6noku O3Y, ALLM n
YMHOXMUTENN 4acToT U T.A.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

HeobxoomnMo 06 bsICHNTD CywecTtBeo I'Ip06ﬂeMbI, CBA3aHHOE C YMEeHblleHneM pa3mMepoB TPAH3NCTOPOB
N 3HA4YNTENbHOIO yBENNYEHNA HACNEHHOCTU Ha KpucTanne. Cnocobbl CprKTypHOVI opraHmnauunmn
MUKPOCXEM C OONbLION YNCNIEHHOCTbIO TPaH3NCTOPOB.

Tema 2. 9tan pa3melu,eHns Ha Kpuctanne FPGA mMukpocxeMmbl annaparHbixX saep npoLeccopos,
KOHTPOJ/INIEPOB LUMH U T.4. AnnapaTtHo-nNporpaMMmHblie cpencTea KoHcdurypuposanus MNJINC
(JTAG, Active/Passive Serial). Bnoku BBoga-BbiBOAAa C pasnNMyYHbIMU MUTAIOLLLUMK
HanpsixeHusiMu. CUMMeTpUYHble U HECUMMETPUYHbIE BKJ/THOYEHUS BbIXOAHbIX KOHTAaKTOB

YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

ObbsicHeHUst MecT pa3melleHns annapatHbix saep B MJINGC, cnocoboB KOHUIypUpoBaHKS.
Ob6bsCHEHNE CBSI3M MPOEKTHBIX HOPM MUKPOCXEM Y NUTAOWMNX HanpsixeHnin. OB bsCHEHNE CBA3N
MakCuMasnbHO nepenaBaemblX YaCTOT M CUMMETPUYHBIX/HECMMMETPUYHbBIX BKITIOYEHUIA.

Tewma 3. NporpammuposaHue MNJINC (co3paHmne cxeM KOH(pUrypmposaHuem cxeM coeauHeHus
6a3oBbix 6nokos B MJ/IUC). OTcTaBaHUe NPOM3BOAUTENILHOCTU pa3paboTunkos
"TpaAuLUMOHHbIX" cXeM (CXeM aNeKTpuYecKmx coeguHeHumn) ot pocra cnoxHoctu CBUC.
MNMepexopn K BbICOKOYPOBHEBbLIM CpeaAcTBam U MeTo4aM NpPoeKTUMpoBaHUS (Mcnonb3oBaHue
HDL-s3bIkOB, 6U6NMOTEK NapaMeTpU3npPOBaHHbIX MOAYNEN, FOTOBbIX peLleHU ons
anropuTMMYECcKM CNoXHbIX ycTponucTs - IP (Intellectual Property) mopynen). Cnoco6bl
onucaHua (noBepevyeckoe, CTPYKTypHoe).

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
Ob6bscHeHus ocobeHHocTen nporpammuposanHus MNIVC

Tema 4. Otanbl NpoeKTUpoBaHusA: Pa3zpaboTka anroputma u apxutekTypbl, "'lMoBepeHyYeckoe
MogenupoBaHue" (MoaenupoBaHue anroputma pabotbl 0-mu 3apepxkamm), CuHte3
(npeobpasoBaHMe onucaHus NpoeKTa B CXeMy Ha 3afJaHHOM 3/IeMeHTHOM 6a3uce),
"BpemeHHOe MogenupoBaHue" (MoaenupoBaHMe C 3agepXKaMmu, Nnony4yeHHbIMU nocne
TPacCUpPOBKMU U pa3MmeLLL,eHUs BHYTpeHHUX pecypcos CBUC), Otnaaka B coctaBe CUCTEMbI

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:
Ob6bsicHeHUst aTanoB NpoekTupoBaHns npoekta B MJINC

PerncrpaumnoHHblii Homep 651517 DAEKTPOHHEH
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Tema 5. Cpencrtea n metoabl otnanku. UHTepchenc ons BHeLLHEro IOrM4eckoro aHanmaaropa
(Logic Analyzer Interface), OTnapouHbie BbiBoAbI (SignalProbe Pins), Pepaktop coanepXumoro
namsitTu B CUCTeMHOM okpyxeHuu (In/System Memory Content Editor), Bctpansaembin
noruyeckun aHanusatop Ha npumepe SignalTap Il

YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:
Ob6bsCHEHUS BOBMOXHOCTEN 1 METOLOB OTNaAkmn B coBpeMeHHbIx CAIP

Tema 6. Peanusauusa npoekrTa, ynpasnsitow,ero LCD-MOHUTOPOM, Ha OTNad04YHbIX KOMMIeKTax
MAX Il u DE2 (Ha MJTUC MAX Il n Cyclone II)

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

MoarotoBneHHbI npoekT LFSR-cOBMroeoro peructpa oang pasfnmyHbix BAPUaHTOB UCMOb30BaHUSA
(OT BbICTPOAEVCTBYIOWMNX CHETYNKOB N FEHEPATOPOB ClyYaHbIX YACEN A0 BbIYUCINTENS KOHTPOMbHbIX
cymm CRC) ¢ BbiBogoM Bcen nHpopmauumn Ha LCD-moHuTOp

KOHTpOnbHas paboTa , NpUMepHbIe BOMPOCHI:

MoarotoBneHHbI npoekT LFSR-cOBMroeoro peructpa ansg pasfnmyHbix BAPUaHTOB UCMOb30BaHUSA
(OT BbICTPOAEVCTBYIOWMNX CHETYNKOB N FEHEPATOPOB ClyYaiHbIX YACEN A0 BbIYUCINTENS KOHTPOMbHbIX
cymm CRC) ¢ BbiBogoM BCen nHpopmauumn Ha LCD-moHuTOp

MpvMepHble BOMPOCHI K 3a4eTy:
dopma KOHTPONS - 3a4eT.

7.1. OcHOoBHas nuTteparypa:

Lindpposas cxemoTtexHuka, Yrpiomos, Esrennia lNMasnosuy, 2010r.

Khuwes O.A. NMNNC coupmbl ""Xilink™': onncaHmne cTpykTypbl OCHOBHbIX cemeincTs", Mocksa MK
Mpecc 2010, Online-ccbinka: http://e.lanbook.com/books/element.php?pl1_id=55787

CreweHko B.B. MJINC dmpmbl Altera: anemeHTHas 6a3a, cmctema NPOEKTMPOBAHUS N S3bIKM
onucaHusa annapatypbl. M.: MK lNpecc 2010 Online-ccbinka:
http://e.lanbook.com/books/element.php?pl1_id=55815

7.2. lononHutenbHasa nuteparypa:
[MpoekTnpoBaHne CUCTEM HA MUKPOCXEMAx C NPOrpaMMmnpyeMon CTPYKTYpou, [ pyLwuBuUKIni,
Poctucnas Nropesuy;YrpromoB, EsreHuin Nasnosuy;Mypcaes, Anekcanap Xadpuzsosuny, 2006r.

OneKkTPOoHMKa 1 MUKpOonpoLeccopHas TexHuka, 'yces, Bnagmumup "eopruesuy;lyces, KOpwii
MaTBeesuy, 2013r.

OCHOBbI NPOEKTMPOBaHUSA 3NEKTPOHHbIX cpencTs, Cantkynos, Bnagumnp I'enbmaHoBuy;JleyxuH,
Bnaoumnp Hukonaeswny, 2013r.

Asnees B.A. lNepudepuitHbie yCTpoOCTBa: MHTEPMIENCHI, CXEMOTEXHKKA, NporpammuposaHmve. M.:
OMK npecc, 2009. - 848 c. Online-ccbinka:
http://www.bibliorossica.com/book.html?currBookld=5627&In=en

7.3. UHTepHeT-pecypcCbl:

XypHan - http://www.Kkit-e.ru/articles/circuit/2000_08_88.php

XypHan - http://www.electronics.ru/

CoobuwecTso EasyElectronics.ru - http://we.easyelectronics.ru/plis/plis-zametki-nachinayuschego.html
Lingoposas nabopatopusi FPGA / DSP - http://fpga.in.ua/category/fpga/cad-pld/basic-quartus

9DO0. bubnuorteka - http://www.efo.ru/library/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMNIUHbBI(MOOYNS)

OcBoeHre ancumnavHbl "CxeMoTexHMKa NporpaMMmnpyemMoi norukin" npeanonaraeT NCNonb3oBaHme
cnepytolero MatepranbHO-TEXHUYECKOro obecneyeHms:
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KomnbtoTepHbIli kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €MHOM OOMEHe.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brnbnuoPoccurka", 4OCTYN K KOTOPOW NpenoCTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLumx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW NuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMePUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a TakxXe peakme U ManoTmpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTenibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCeM TpeboBaHNSM hefepanbHbiX FoCynapCTBEHHbIX 06pa3oBaTebHbIX CTaH4aPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme Maparennctea "flaHb" , 4OCTYN K KOTOPOW NPenoCTaBeH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOCUIbHbBIX HanpasneHnin ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

Llns BINONHEHUS NpakTM4eckKnx n nabopaTopHbix paboT CTyaeHTaM NpenocTaBnsaoTCA OLEHOYHbIE
KoMnnekTbl (Nnatbl gns 0byy4eHns) ¢ pas3nnyHoiMm MNJIVIC, nponadseneHHbIx gompmoii Altera. 3T1o
komnnekTbl DK-MAXII-1270N n DE2 (Develpment and Educatin Bard gns Cyclne Il) n DE2-115
(Develpment and Educatin Bard ons Cyclne V)

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B

3NEKTPOHHO-bMBNMoTeYHbIX cuctemax " bubnnoPoccuka", MspaTtenoctea "/laHb" 4OCTYN K KOTOPOIWA
npenocTaeneH

CTyOeHTaMm.
MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no

HanpasneHuo 011800.68 "Paguoduauka"” n maructepckom nporpamme ViHdpopmaumoHHble
npouecchl U CUCTEMbI .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 651517 5AE
CrtpaHnua 14 n3 15. 111 VHI:I
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Mporpamma aucumnanHbl "CxeMoTexHuka nporpammmpyemoii norukm"; 011800.68 Pagnodomamnka; DoUeHT, K.H. (ZoueHT) AkuypuH A. L.

ABTOpP(bI):

AxuypuH A L.

v 201 .

PeueH3eHT(bl):

KopuaruH I".E.

v 201 .
PerucTtpaumnoHHblii Homep 651517 DAEKTPOHHEH
Crtpanunua 15 n3 15. il V_H___;:EEEPCHTET
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