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CEKLUS 4
WH®OPMALIMOHHBIE TEXHOJIOT'MU B
MPOU3BOJICTBE U YIIPABJEHUU



OCOBEHHOCTHU PABOTBHBI C OLED JUCIIVIEEM MAKETA M1AFS1
Py6uos U.H., 3oes 1.B., [Tpokomntok C.1O.

ManpuykoB A.H.
ToMckuil NOJIMTEXHUYECKUN YHUBEPCUTET

rub-off@ya.ru

BBenenue

IIpn peanmnzammm ycrpoiictBa BhiBoga Ha OLED
muctuteit makera MIAFS  HeoOxonuma —peanuzanys
nporokona nepexaun 12C mist BIBoga M300paskeHUsT HA
akpan. Oxnako, B CAIIP Libero SOC ects GecruiaTHbie
6noku, HaseiBaeMbie IP  Core. Core 12C - Omok
peanu3oBbIBaeT padoty npotokoia 12C. Baaumoneiictere
¢ camuM IP Core mpoucxoauT mpu MOMOIIU BCTPOCHHOI ¢
CAIIP mmnusr APB.

Kpome Toro, nqokyMeHTaIus He pacKphIBaeT BCEX
0coOeHHOCTe# paboThl ¢ AMCIUICEM 0€3 HCIOJIb30BAHHUS
SJpa MUKPOKOHTPOJLIEPA.

APB BUS

APB BUS — mmmHa B3anmopeiicTBusl pa3nuyHbIx [P
Core ¢ mukpokontpoiurepom Cortex M1 mo npunnMIy
master — slave[l]. OpHako, ecTb BO3MOXKHOCTb
B3aUMOJICHCTBUS 0€3 MUKPOKOHTPOJUIEPOB, MPH MOMOIIH
HDL.

APB mmaa uMeeT creayromue BXOAbI U BRIXOIBL:
PADDR — agpec BHYTpeHHHX PETHCTPOB MOAYNHEHHBIX
YCTpPOMCTB.

PSEL - BBIOOD MOJYMHEHHOTO yCTpOWCTBA
noakiaroueHHoro k muHe APB. PSEL He sBmsercs
aZpecoM MOUYMHEHHOTO YCTPOUCTBa. BBIOOp MPOMCXOIUT
kozoM 1 u3 n.

PENABLE — cTpobupytomuii cursai.

PWRITE — curnan urenust winu 3anucy. Beicokuii ypoBeHb
CUTHaJIa O3HAYaeT 3alKCh, HU3KUI YTCHHE.

PWDATA — naHHBIC 3aITiICH B TIOJJYHHCHHOE YCTPOHCTBO.
PRDATA —nanHbIe YT€HHUS ¢ TOJYNHEHHOTO YCTPOUCTBA.
L{1KJ1 3anMCH ¥ YTEHUsI yKa3aH Ha pucyHke 1.

PCLE L / ! S/ [ —
PSEL | [ 3
PWRITE |/ 3
FENABLE L
FADDR — AODEC pErvcipa )
PWDATA X JaHHEIE DETHCIPA i
FCLK — | — | S |
PSEL S/ \ |
PWRITE
FEMAELE .
PADDR 1 Anpec pervcrpa )|
FRDATA ) HaHHkeIE pervcTpa |

Pucynoxk 1. [ukn 3anucu 1 4TeHUs JaHHBIX
Jnst Toro 4toOBbl OTHPAaBUTH JaHHBIE HA BHYTPEHHHH
perucTp NOAYMHEHHOTO YCTPOHCTBA HY>KHO:
e VYCTaHOBHTH BBHICOKHI ypoBeHb Ha Bxox PSEL.

e VYCTaHOBHTH BBHICOKHH ypoBeHb Ha Bxox PWRITE

e VYcraHoBUTH 3Ha4YeHUs aapeca peructpa PADDR

e VYcraHOBHTSH JlaHHbIE peructpa Ha Bxone PWDATA
e BbDKIATh TakT

e YcTaHOBUTH BEICOKHMIT ypoBeHb Ha Bxone PENABLE
e Ha crnenyromeM TakTe Bce 3HaUECHHUSI COPACHIBAIOTCA.

Juist Toro 4ToObl MPHHATH JAaHHBIE C MOAYMHEHHOTO
yCTpoWcTBa HEOOXOAUMO:
e VYCTaHOBHTH BBICOKHIT ypoBeHb Ha Bxox PSEL.

e VYcTaHOBUTH HU3KUH ypoBeHb Ha Bxox PWRITE

e VYcTaHOBUTH 3Ha4YeHHUs aapeca peructpa PADDR

e Broknate TakT

e YCcTaHOBUTH BEICOKHH ypoBeHb Ha Bxone PENABLE

e Cuyurarts nannsle ¢ Bxoma PRDATA

Corel2C

- Corel2C copmepxur 8 OWUTHBIE PETHCTPHI, MpPU
ITOMOIIX KOTOPBIX MMPOUCXOAUT obmeHwue ¢ IPcore.

- Tuns! perucrpos Core 12C:
CTRL - Peructp ympasieHuUs.
koH(purypanum kaxuaoro kanana 12C.
STAT — Peructp cocrosinus. Vcrions3yercs Uit 4TeHUs
TEKYIIEr0 COCTOSIHUSI KOHKpeTHOro KaHana 12C.
DATA — Peructp nansbeix. VMcmone3yercs i 9YTEHUS U
3aIHCH C JaHHBIX.
AJNTOPUTM TSl IEpeIayy TaHHBIX:
1. VYcranaBmmBarorcs Outhl ensl u sta 8 CTRL.

HCIOJIB3YETCA A

2. Core 12C mepenaer ycmosue crapra nporokona 12C.

3arem, reHepupyeTcs mpepeiBaHue Ha Bbixome INT

YCTaHABJIMBACTCS BRICOKUN YPOBEHb CUTHAJIA.

3. CopaceiBaercs our Sta B CTRL.

4. B DATA 3anuceiBaerca 7 aapeca MOAYNHEHHOTO
ycTpoiictBa 1 0 O3HauUaIOUMi Tepegadyy ¢ BEIYyIIEro
yCTpOMCTBA.

5. CopaceiBaercs ¢uiar npepsiBanus B CTRL.

6. Tlocne mepenauu AaHHBIX YCTAHABIMBACTCS BHICOKHI
ypoBeHb Ha Beixoze INT.

7. B DATA 3anmceBaroTcs TiepeiaBacMble JaHHEIC.
3aTem uIeT nepexo] Ha war 5.

Ilepenaya JaHHBIX KOHTPOJLIEPY TUCILIES

Kontpomnep aucrutess OLED moakmouen x unmy FPGA
nmo untepdeiicy 12C. Ilepemaua naHHBIX MOXET OBITH
MPOM3BEIICHA B JIBYX pa3HBIX pexkmMax. [IepBwIil U3 HHUX
TIpeICTaBlIeH Ha puC. 3., a BTOPOii Ha pucC. 4.

IlepBrIii pexuMm TiepemaeT OaHHbIE B (popmate
control byte + data byte, naseBaromuiics word. Control
byte mecer B cebe wunpopmamuio o  data
byte(nannsie/komanma). B TakoM pexuMe IaHHBIE |
KOMaH/Ibl MOTYT Y€PEI0BaThLCs MPH Iepeaye.

Bo Bropom pexume control byte mepemaercs
OJTHOKPAaTHO M JKECTKO 3ajaeT cojaepxumoe data byte.
3ateM ciemyeT mocienoBarenbHocTh U3 data byte.

Jist cMeHBI ThTIa TiepeaBaeMoi HHPOPMAaIUU
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T TTTT [T [ 1 [ TTTI
belo 1 1“'_1'[]%%%@% Control bytelE Data byte gg‘ﬁ Contral byte( X | |E|)a‘t|at|:y't!5| =P
0 I =1 e I cat I 1 O O £ s I O O O
— A . — s
_“‘.‘r.r"_ -“Ir—
Slave Address m = 0 words 1 byte n = 0bytes
Pucynok 2. CMmereHHbIH pexxuM paboTs
T T T T TR
[TTT I [TTTTTT] 2101111 00SIAI1 e Contoloytel s Databyte [
ggg Control byte|= Databyte B0 LI sER 1 | AL S
AL LTI
~ T ~ Slave Address 1 byte n = 0bytes
Slave Address m = 0 words MSB .................L5B

Pucynox 3. TlepBrlit peskxuM paboOTHI

Pucynox 4. Bropoii pexxum paboTsl

Bribop pexuma onpenensiercss outom Co B
control byte. Ecmu B CO ycraHoBmeHa 1 Torma
nepenaya MPOUCXOIUT B epBoM pexume. Ecnu xe 0
nepenada OyZeT NMPOMCXOAUTH BO BTOPOM pPEXKHME.
Kpome Toro, BO3MOXHO COUETAHUE JIBYX PEKUMOB [2]
(puc. 2). S — ycnosue Havana nepenadu 12C. Slave
Address — azapec moumHeHHOTO YycTpoiictBa 12C.
Ddopmar Slave address mis qucrres: 01 1110 SAQ —
JTr000€ 3HaUYCHHUE, T.K. B JUCIUICE 3ape3ePBUPOBAHO 1BA
aapeca. R/W pexum mnepemaun. 0 — 3amucek, 1
grenune.Control byte — ynpasmnstrornuit 6aiit hopmara
CoD/C000000.Co - 6ur npogomkenus. D/C — 6ut
BEIOOpA Tiepeaun JaHHbIX/KoMan sl Data byte — Gaiit
nmaHHbIX win komaHa ACK — OUT MOATBEpIKACHUS.
I'enepupyercs NIPUHAMAIOIIUM YCTPOMCTBOM.
AKTHBHBI YpOBEHb CUTHaNa — HU3KUi. P — YcnoBus
3aBepLICHUs [Iepeiayu.

Anpecanust B DDRAM

OOmiass CTpyKTypa OpraHu3alydd amsTH
JMCILIes peAcTaBiIeHa Ha puc. (5)

COM - Crpoka
SEG - cronfey nukcanei

ECTTEN]
HE 1

BeprukansHas IpoKpyTKa MPOUCXOIUT YIPABICHHEM
CTpOKaMH THKcelel, kotopeie (komanmsl- 40h-6Fh),
OymyT HAXOAUTHCSA BBEPXY JHUCILIES.

Kontponnep JHCIUIes HE UMeeT
3HAKOTEHEPaToOp, 4YTO YCJIOXKHSET BBIBOJ TEKCTA.
Kaxnas s4eliku mamsTH, B 3aBHCUMOCTH  OT
MPOKPYTKH, CBSI3aHa C MuKceneM aucruiest. Jlis
BeiBOoga oxHoro cumBoja ASCIl, n#eobxomumo
nepeciaTth 5 0aiT.

B 3zaBucumoctn or komaHmel CO/CS8
BBIOMPAETCST PEXUM BEPTHKAIBHOTO OTOOPAKEHHUS.
[Tpu CO cooTBETCTBHE CTPOK U CTPAHHUI] OYAET IpsMOe
(ctpanunie 0 Gymyr cooTBeTcTBOBaThH CTPOKH 0-7).
OpnHako TOr/ia MHBEPTUPYIOTCS 3HAUEHHS MTOJI0XKEHHS
crpanmnn. Komanga C8 ropu3oHTanbHO OTOOpakaeT
3HaueHns komauabl CO0. Crpanmust B DDRAM
HaunHaercss ¢ 0, HO oOTOOpaXkeHHE IEpeIaHHON
uHdopmanuu Oyzner nepesepHyTo. Komanner AO-Al
3aJal0T MpsMoe M oOpaTHOe TNepeHa3HaueHHe
CTOJIOIOB (CETMEHTOR).

Crpanunpl 0-1 wMmeror mo 14 0GaHKOB K
KaXXJOMY W3 KOTOPBIX MOXXHO 33JaBaTh 3HAYCHHE
nera. CrpanHunsl 3-5 paboTaloT B MOHOXPOMHOM
pexuMe, IBET (oHa 3aJaeTcst AUl BCEX CTPAHHIL.

Eae 14 3aki0ueHue
com Crp. 0 (COMIA B pabore mpeacTaBIeHBl OCOOEHHOCTH
crp 1 cons B3AMMOJICHCTBHS, ~ ONMCAHWE MPUHLMIA  PabOThI
U e 2 cos AMICTLICS OLED. Ilpu nomomy [IaHHBIX MYHKTOB
_ MOJKHO B3aUMOJCHCTBOBATH C 3KPAHOM HE HCHOIb3YA
COM23-COMIE Bank 0 (Lget pona) Crp. 3 (COM24
MUKPOKOHTPOJIEP, YTO HKOHOMMT pPECypChl YHIMa
COM15-COMS Crpaniua 2-5 Crp, 4 (COM32 p P p, peeyp
FPGA u ycunus pa3pabOTYHKOB.
OAMT-COMD) Cp. 5 (COM4D
o f 3 CIHCOK JINTEPaTyphbI
SEGO SEGI04 1. CoreAPB I Actel I

Pucynok 5. CTpykTypa opraHusalnyy AUCIUIEs
Paspemmenne OLED skpana cocrasmsier 96x16, omako 2.
namate DDRAM  cocraBmser  104x48[3]. Oro
MO3BOJISIET HE TOJBKO, BBIBOAUTH 19 CHMBOJIOB
pasmMepoM 5x8 mo 2 CTPOKH, HO W OOECIeyuTs 3.
BEPTHKAIbHYI0 U TOPU30OHTAIBHYIO MPOKPYTKY.
Anpecarius k DDRAM mpoucxoguT mpu MOMOIIA
crpanui (komauasl BO-B5) u cermentor (ctos0IioB).
Homep cermenra 3amaercs komangamu - 00h-OFh
(Mmammmii nomy6aiit), 10h-1Fh (crapiuii momy6air).

e SEGO http://www.actel.com/documents/CoreAPB_DS.
pdf // (nata obpamenus: 20.10.2015)

Corel2C I Actel 1
http://www.actel.com/ipdocs/Corel2C_HB.pdf //
(mata obpamenwmst: 20.10.2015)

Datasheet OLED SSDO0300// CEC-MC //
http://www.cec-
mc.ru/data/files/File/PDF/SSD0300-
Revision%201.4.pdf // (mata
20.10.2015)

oOpareHus:
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ekaterinarumiantceva@gmail.com

Beenenne
AKTHBHOE BHEJpCHIE WH(POPMAITMOHHBIX
TEXHOJIOTHMM Havaiioch Oosee S50 JeT Hazaz.

WNudopmaroHHbie cCHCTEMBI Bce 0O0JIbIIE OXBATHIBAIOT
pasnuuHBIE OTpaciM XKHU3HeaesTedbHOCTH. IlomHas
WIM 4YacTHYHAs aBTOMATH3aLlUsl COBEPILCHCTBYET H
aJlanTHpyeT MHOTHE TPOLECChl. JTO KacaeTcsl TakkKe
MHOTHUX TIPOLECCOB, MPOTECKAIOIINX B COBPEMEHHBIX
BENYLIUX YHUBEPCUTETAX. HudopmanmoHHble
TEXHOJOTUH YCIEIIHO BHEAPSIOTCS B  y4eOHBIH
MpOLIECC: CTYAEHTHl W COTPYAHUKH YHHBEPCUTETa
JIETKO MOTYT TIOJNY4YHTh JIIOOYyI0 HEO0OXOIUMYIO
“HQOPMAIMIO, TOJaTh 3asfBKy Ha ydJacTHe B
KoHpepeHIMAX W  QopyMax, IPOCTaBUTh U
MPOCMOTPETh OLEHKH CTYJEHTOB 4UEpe3 JIMYHbBIA
KaOMHEeT U Jp. ¢ HOMOIIBIO caiita. Bee 310 mo3Bomsier
00JIeryuTh AOCTYN K MH()OPMALUH, YCKOPUTH MHOTHE
IIPOUECChI, CBA3AHHLIC C I[OKyMeHTaHPIeﬁ 1 IIpoyce.

O):[HI/IM 13 3HAYMMBIX NPOLECCOB, NPOUCXOAAIINX
B By3€, SABJSETCS IPOLEAypa MOATOTOBKU U 3aIUTHI
BBIYCKHON KBanu(UKaMOHHOH paboTel [1]. Ilpu
peanu3ali JJaHHOTO Tporecca o0padaThiBaeTCs
OoJbIIOE  KOJIMYECTBO HMHGOPMAIMd M TOTOBUTCS
MHOTO JOKyMeHTOB. OnHako HMH(OPMAMOHHON
CHCTEMBbI, IIO3BOJISIOIICH YYWTBHIBaTh, XPaHUTh W
oOpabatbIBaTh GuUrypupylomyo uHpopmanuio, B
HACTOSIIIMA MOMEHT B By3ax HeT. [losToMy mHeinbro
JTAHHOI pabOTHI ABISETCS CO3IaHIe HH(OPMAITMOHHOM
chucTeMbl cOOpa ¥ TIOATOTOBKH JOKYMEHTOB JUIS
IIPOBEJICHUSI UTOTOBOW IOCYAAPCTBEHHOM aTTeCTaluu
BBIITYCKHUKOB, HOSBOHS[IOHIeﬁ ABTOMATU3UPOBATH
mpouecc IIOATOTOBKH u 3alIUThI BBIITYCKHBIX
KBaIM(UKAIMOHHBIX Pa0OT CTYIEHTOB: CIEJaTh €ro
Oosee OBICTPBIM U YIOOHBIM. JIJIsi JOCTHOKEHUSI [IETH
OBUTH ITOCTABIICHBI CJICAYIONIME 33/1a9H:

1) ananmu3 nporecca moaroToBku 1 3amuTtsl BKP n
€ro J0KyMEeHT0000pOTa;

2) mpOEeKTHpPOBaHUE CHUCTEMBI: moctpoerne UML
JrarpaMM;

3) mocTpoenue 0a3bl JaHHBIX;

4) pa3paboTKa BeO-IPUITOKCHHS,

5) TecTUpOBaHKE IPOTPAMMBL;

6) Moaudukanys M BHEIPEHHE NPOTrPaMMbI B

paboty kadenpsl.

B pesympraTe pa3paboTaHO KIHCHT-CEPBEPHOE
MPUIIOKEHHUE, MPEeOCTABIISIONIEE CITeTYFOIIIHE
BO3MOYHOCTH:

1. 3arpy3ka JOKyMEHTOB, HEOOXOAMMBIX NpH
npoBesieHuu U 3amutel BKP

2. DJeKTpOHHAas CHCTeMa OIICHWBAHUS pPabOTHI
BBIITyCKHUKA

3. COop nmaHHBIX O CTYICHTaX YHHBEPCHTETA:
®UO, 1enoCTHOCTh NaKeTa JOKYMEHTOB JUIS 3aIlUThI
BKP, nmy6nukanuu, HTOTOBbIH Oasmt

4. CocraBjieHHe OTYETHBIX M CTATUCTHUYECKHUX
JTOKYMEHTOB 00 UTOTOBBIX OIICHKAaX CTyaeHTOB 3a BKP

[ponenypa c6opa u GopMupoBaHHsS TOKYMEHTOB
mas 3amutel BKP - Tpynmoemkuit  mporecc,
conepxamuii B cebe MHOKecTBO 3TamoB. Ha srame
aHanmm3a OBLTH BEISBIICHBI HETOCTATKU M PACCMOTPEHBI
TIPOTOTHUIIBI CUCTEMBI, TTO3BOJISIONINE
CIPOTHO3MPOBATh (YHKIHOHATIHHOCTh CHUCTEMBI H
MEPEUTH K €€ IPOEKTUPOBAHHUIO.

B mpormecce mpoextupoBaHHs ObIIa COCTaBJICHA
JMarpamMMa BapHaHTOB HCIONb30BaHus [2] pucyHok 1.

Kak ObUIO yKa3aHO BhIIIE, JaHHAS CHCTEMa
MO3BOJIsICT (POPMHUPOBATH CIICAYIOIIAE OTUETHI:

1. Hudopmarius 0 BBIITYCKHOU
KBaJTU(PUKAIIMOHHOM paboTe cTyaeHTa

2. OLIEHKH BCEX BBIITYCKHHUKOB

3. CraTucruka

NpcaccasTens

Puc.1. lnarpamma BapraHTOB MCIIOJIb30BAHUS

Ilonp30BaTenb CTyAEHT B JIEBOM BEPXHEM YTy
MOXeT paboTaTh B CHCTEME M BBITIOJHATH CIICAYIOIIUE
¢yekmmun:  3-ykazare  myOdmKanuioo, — 4-mmcaTh
coO0OIIeH s, 5S-BOUTH/BBINTH U3 CUCTEMBI, 6-TIOTy4aTh
cooOmmeHns, 7-ynanute padoTy, §-pernakTUpOBATh
JAaHHEIE 0 paboTe, 9-3arpy3uTh (haitinbl ¢ JOKYMEHTaMHU
u 10-mmpocMoTpeTs padory.

DYHKIMY TOIB30BaTEN peaceaaTe’h KOMUCCHU:
1-mpocMOTpeTh OLEHKH APYTHX WIEHOB KOMUCCHH, 2-
CKOPPEKTHPOBATh UTOTOBYIO OICHKY M BCE (DYHKIMU
4JIeHa KOMHCCHUU.

UjleH KOMHCCHUU MOXKET: 12-BBHICTaBUTH OILICHKH,
11-nmocMOoTpeTh  COCTaB  KOMHCCHH,  4-TIMcaTh
COOOILEHHS, 5-BONATU/BBINTH U3 CUCTEMBI.

AIMUHHCTPATOP CUCTEMBI 00JIaTACT CICTYFOIIMH
BO3MOXKHOCTSIMH:  28-TIPOCMOTpPETh  JaHHBIE O
MOJIb30BaTeNe, 27-peJakTHPOBATh MOJIB30BaTENs, 26-
YAaJUTh  CTyNEHTa W3  TPYNIbL, 25-yIaNuTh
moJp30Bareist, 24-100aBUTh HOBYIO NTOJDKHOCTB, 23-
J100aBUTh CTylneHTa B rpymny, 22-chopMHUPOBATH
JIOKYMEHTHI U aIMUHHICTpaTopa, 21-pegakTupoBaTh
Komuccuio, 20-peqakTupoBaTh rpymmy, 19-ymamuts
KoMmHuccuto, 18-chopmupoBarh KOMUccHro, 1 7-yaanuThb
JIOJDKHOCTh,  16-m00aBuTh  rpymmy, 15-ynanuth
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rpymiy, 14-co3aaTe HOBOTO IMONB30BATENs, 6-TIHCATh
coo01eHus1, 4-nojydaTh COOOLIEHUS, S-BOUTH/BBIUTH
W3 CUCTEMBI, 8-pelakTHpOBaTh JaHHBIE O padote, 7-
ymamuth padboty, 10-mpocMoTpeTs pabory.

CobOupaemass  uHboOpMalMss H  CTATHCTHKA
HeoOXoAMMa TaK K€ M JUIS €KEroJHbIX OTYETOB
kadenpbl, HampuMep, OTYETOB  IpeiceaaTenei
TOCYAapCTBEHHOM aTTECTAllMOHHOM KOMHUCCHHU.

JAnst  nmydmiero  TMOHMMaHHS — CHCTEMBbl  ObLia
CIPOEKTHPOBAHA MOJIENb «CYIIHOCTH-CBSI3b» PUCYHOK
2. Mopnens «cymHocTh-cBsi3b»  [3]  (ER-momens)
SIBIISICTCSL  CPEACTBOM MOJICITUPOBAHUS TIPEIMETHOMN
obnactu Ha JTane KOHIIENTYalTbHOTO
MPOCKTUPOBaHUs. B HariassgHOM  BHIAE  OHa
MPECTABIISET CBSI3U MEXIY CYIIHOCTSIM. OCHOBHBIE
CYIIHOCTH TPOEKTHPYEMOH CHUCTEeMBI: l-cTyaeHT, 2-
BKP, 3-rpymma, 4-pykoBomurenr BKP, 5-
aJMUHUCTpATOp, 6-wieH KoMuccuu, [/-kadenpa, 8-
uHcTuTyT, 9-'AK 1 10-HanpaBneHne MoroToBKH.

Crynewr
PysasoamTent BKP WncTutyT

1 Bunonmet

O

Fpynna

Peanuayer

Hanpasneswe noaraTosks

Puc.2. Monenb «CyIHOCTb-CBS3bY
Takxke ObUTa CHpoeKTHpOBaHa 6a3a JaHHBIX [4]
CHCTEMBI PUCYHOK 3.

Puc.3. ba3a naHHBIX CHCTEMBI

B Xo0ae MPOCKTUPOBAHUA CHUCTCMBbI ObLIH
BBISABJICHBI OCHOBHBEIC (byHKIII/II/I, MOCTPOCHA
AuarpaMma BApUAaHTOB  UCIIOJIB30BaHUsA, MOICb

«CYIIHOCTB-CBSI3b» M JIOTHMYECKass MOJEIb 0a3bl
JaHHBIX CHCTeMbL. Bce 23T0 mo3Bommwio Oosee
OPOOHO TTPOAHATN3UPOBATH TPYAOEMKOCTh TIPOEKTa
U NIEPEUTHU K peasin3aluu.

Hmxke mpencraBieHsl CHEYIONIME CTPaHHUIIBI
pa3pabOTaHHOI CUCTEMBI:

1) uuHBIi KaOWHET CTYJEGHTa  COAEPIKHT
NEepCOHAJbHbIE  JAaHHBIE  CTyJEHTa, a  TaKxke

MH(]OpMAIINIO O €ro BBITYCKHOH paboTe pUCYHOK 4.
2) nuuHBIA KaOWMHET 4iIeHa KOMHMCCHH COAEPKHUT
TIepCOHAIIbHBIE IaHHbIE YJIeHAa KOMUCCHH PUCYHOK 5.
3) nUYHBIA KaOMHET aJMHUHHCTPATOpa COAEPIKHUT
MHOXKECTBO PAa3ZeNoB, MMEPEeias M0 KOTOPHIM MOXKHO

IPOCMOTPETh HHTEPECYIOIIYI0 HHOOPMALINIO, a TaK JKe
BHECTH M3MEHEHHS B Hee PUCYHOK 6.

3apancrayl, 20poroft ApyT! IIPUNLTA HOPA CAETATE HOCTEMUN WIAT HA AOPOTE X BLICHIEAY 0GPAIOBARIIO.

JIbHbIC JAHHbIE

Oruectng; Merponny

Joamocns; Jmeryomii adoparopei
L e

Yuenoe snanne; Jouent

~Cnncox Bamux rpymn

K10 [180615 o

Puc.5. JInunblil kaOuHET YieHa KOMUCCHU

PesynbraTom naHHO#N paboTHI sBNIsieTCs BEO-
HNPUI0KEHNE, KOTOPOE aBTOMATU3UPYET MPOLECC
JIOKyMEHTO000pOTa MPOIEyPhl MOATOTOBKU H
3amuTel BKP crynentos [5]. PaccMatpuBaercs
MPUMEHEHHE JAHHOW CHCTEMBI KaK apXHUB BBIITYCKHBIX
paboT CTYJEHTOB U €T0 MCIIOIb30BAHHIE MIIAIIIUMH
Kypcamu.

Cnucok ucnoJb30BAHHBIX HCTOYHHKOB

1. KapnenkoB C. KoHnenimu coBpeMEHHOTO
€CTECTBO3HAHUs [DIEKTPOHHBIN pecypc]. -
Pexum JocTyna:
http://www.gumer.info/bibliotek_Buks/Scien
ce/karpenk/08.php, cBoGOAHBIIA.

2. marpammsl xnaccoB UML [DnexTpoHHBIN
pecypc]. Pexrm JOCTyTIA:
http://www.informicus.ru/default.aspx?SEC
TION=6&id=73&subdivisionid=3,
CBOOO/THBIMN.

3. uarpamma «CYILIHOCTB-CBSI3b
[Onektponnblit pecypc]. — Pexxum moctyma:
http://www.mstu.edu.ru/study/materials/zele
nkov/ch 2 2.html, cBoOOIHBIIA.

4. Teopus 6a3 naHHBIX [ DJICKTPOHHBINA pecypc].
Pexxum pmocrtyma: http://www.mstu.edu.ru/ ,
CBOOOIHBIH.

5. HU TIIV [DnexTpoHHBIH pecypc]. — Pexxum
nocryma: http://tpu.ru, cBoGoIHBIIH.
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Beenenne

Ceronusi cMapTQOHBI, IVTAHIIETH X IPOYHe
raJykeTbl CTajJl HEOThEMJIEMOM YacTblO Hallel
&H3HU. C KaXXIbIM F0ZI0OM MOOMIIbHBIE TEXHOJIOTHH
obperaloT Bce OONBIIYI0 TONYJSIPHOCTH U
PUOOPETAIOT OTPOMHOE KOJINYECTBO
nons3oBareneid. KomuuecTBo Jromei, KoTopwle
MOJB3YIOTC  cMapTGOHAMH W IUIaHIIETaMH,
pacrter, 00beM NPOAaX Ta/UKETOB M CKaYMBaHUS

MOOMJIBHBIX MIPUIOKEHUI COOTBETCTBEHHO
BO3pAacTaeT.

Poccus, M mT.
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Puc. 1. IIpogaxka cmaptdoHOB
B Poccun u mupe, 2013 — 2014 rr

Brnagensisl MOOMIITBHBIX YCTpOICTB
O0IAIOTCA C IOMOINBKD CBOMX MOOMIIBHBIX
Tene(OHOB, UTPAIOT B UTPHI, TIOJIB3YIOTCS UMM IS
BBIXOJla B HHTEPHET, a TakXKe OOJBIINHCTBO
CKAaYMBAIOT HA HHUX PAa3JIMYHBIC MPHIOKCHUS.
Jroqu  monme3yroTcss W OyAyT TOJIB30BAThCS
MOOWJIBHBIMU TIPWJIOKCHHUSIMHU, MOTOMY YTO 3TO
ynobHo u mpocto. [lomp30BaTeny MPOSBIISIOT
JIOBEpHE, KOTnIa KaxIbli NCHb pa3 3a pa3oM
3amyckaroT mporpammy. Ho d4ro 3acraBiser
MIOJTE30BATENSI JOBEPATH MPIUIOKEHUIO, Oarogaps
4eMy OIHO MOOWIBHOE TPHIIOKEHHE IONB3yeTCs
OTPOMHOM MIOITYJIAPHOCTHIO, a Ipyroe
aHajormgHoe Her? Ha »ToT Bompoc mwITAIOTCS

OTBETHTh MHOTHE MOOWJIBHBIE Pa3pabOTINKU. MEI
CYMTaeM, YTO YHOOCTBO, TNPOCTOTa, KOMQOpPT
JIOCTHTAaeTCs  C  MOMOIIBI0  IpadHYecKoro
IIPEICTABIEHHS IPOTPAMMBL.

B niepByo0 ouepenb, 9TOOBI OLIEHUTD IPUIIOKEHNE
MOJIb30BATENN CMOTPSAT Ha UHTepdeiic. iIMeHHo oH
MOXeET ClenaTh IPOrpaMMy IONYJISIPHOM cpenu
aHaJoOroB, II0O3TOMY  HMHTepdeic  sABIsIeTcs
HEOTHEMJIEMOH YacThIO CaMOT0 MPUIIOKEHHSL.

IIpaBuia npu pa3padorke HHTep(eiica

Iepen paspabotkoii mHTEpdelica Hy)KHO 3HATH
HEKOTOphle MpaBWjia W TpPeOOBaHMSA, KOTOpHIC
HEOOXOoOMMO  cOoOromares IS JajJbHEHIIEH
peanu3aIiy IPUI0KEHUS.

TpeboBanus k qu3aitHepy HHTEP(EHCOB:

e Branenne  0a30BBIMH  BH3YaJIbHBIMU
HaBbIKaMH:. IIOHHMMAaHHMECM IIBCTA, TI/IHOFpa(bI/IKI/I,
(hOpMBI U KOMIIO3HIINY;

e YMeHHE HX INPUMEHITH ISl Iepeaadn
MIOBEACHUS U MPEeJICTaBICHHST HH(POPMAIHH;

o [loHMMaHue IPUHINIIOB B3aUMOICHCTBHS
U MJIMOM MHTepdelica, ONpeaesIOnIuX TOBEICHUE
TIPOJIYKTA;

e [IpaBuibHOE PacMoNOKEHHE OOBEKTOB U
JJIEMEHTOB MOOHIBHOTO TIPUIIOKEHUS],
MOCJIEIOBATEIIFHOCTD JICHCTBUA;

e Jlornueckasi CBsi3b MEXAY [aHHBIMU U
MHCTpyMEHTaMH nHtepdeiica;

e Co3gaHne  OTHCNBHBIX  OKOH  JUIf
JICCTBUH, KOTOPBIX OYEHb PEIKO BBINOJIHSIET
nporpamma;

o JlobGaBjieHHE CITUCKOB;

e llcrionp30BaHNe AJIEMEHTOB YIPaBIICHUS
BBIOOPOM;

e HeoOX0omuMO MpPUAEPKUBATHCA TPABHITY
TpeX KIMKOB: TOJNb30BAaTeNlb JIODKCH HMETh
BO3MOKHOCTh HalTH mMo0y0 HWHPOpPMAaIUo HE
Oounee yeM 3a 3 HamKaTHsI.

MO6I/IHLHI:-IC TEXHOJIOTHUU C KaXJbIM OHEM
CTaHOBATCSI BCE Ooyiee MOMYJISIPHBIMHU, TO3TOMY
pa3paboTka  MOOWJIBHBIX  MPWIOKCHHA |
nHTepdeiicoB B HacTosIIee BpeMs: He00X0IuMa.

Haia 3agaya

Mkl 3aHIMaeMCs MIPOEKTUPOBAHUEM
MOOWJIBHOTO TPWIOKEHUS «JIMYHBIA CTHIIHCTY.
Hameit 3amaueii sBiasgeTcs co3gaTh MaKCHUMAaJbHO
KOMGOPTHEIN HHTEp(EHC, KOTOPHIA MTOHPABHUTCS
I10JIb30BATEIISM.
IIpoexTupyemoe

MOOHITEHOE MIPHIIOKEHNE

MO3BOJISIET MMOJAOMPaTh OACKAY 10 (uznuecKkum
rnapamerpaM 4YeJoBeKa, HE OTPHIBAasCh OT HKpaHa
TesnieOHa, TpeIJIaracT OINPENEeNICHHYI0 OHeXKIy B



HACTOSIIIEM MarasuHe, C BO3MOXKHOCTBIO JTOOaBICHUS
HOHPABUBILMXCS BEIISH MM HapsAA0B B U30paHHOE.

Jns  BeINOJNHEHMs 3ajadd HaM HeoOXOOuMO:
CIIPOEKTUPOBATH MOJIL30BATEILCKHUE HCTOPUH, CO3IATh
yIOOHBIA M KpacwBBI HHTEpQENc, NpOTECTUPOBAThH
aHUMalMd W HaBurauuii B wuHTepdeiice. I[locie
BBITIOJTHEHHS BCEX 3TUX LIAroB, MOKHO IPHUCTYNATh K
pa3paboTKe M HAMCAHWIO KOJA IPOrPaMMBI.

Hauunas paboty Han uHTepdelicom, HamMu OblLia
MpONKCaHa  MOJb30BATENbCKUA  CLHeHapud -
PYKOBOACTBO K  JCHCTBHAM 10  CO3IAHUIO,
ONTHMHU3AIMA W TPOJBIDKEHMIO Tponykra. OHa
MO3BOJISIET JW3aifHepy H pa3padoTUHKy H30eKaTh
MHO>KECTBO MPOOJIEM IIPH BBITOJHEHUH CBOCSH 3a1auH.
Ha »orame paboTel co cleHapueM HCHOJIB30BAaHUSA
HEOOXO0AMMO TPOCMOTPETh BCEBO3MOHBIE CIIEHAPHH
JeicTBUd W BBIOpaTh HauOoyiee TPaBWIBHBIA U

YIOOHBIH.
ITocne HalKUCAHUE u COCTaBJIEHUS
[10JIb30BATENBCKON HUCTOPUH HAYMHAETCS

MIPOEKTUPOBaHUE HHTepdelica mnpuiaokeHus. s
co3maHMsl WHTepdeiica TPHIOKSHUS HaMH OblUia
BbIOpaHa mporpamma «Justinmind». /laHHBIN cepBuC
MIO3BOJISIET nH3aiiHepam KOHCTPYHPOBATb
rpadudeckyio 000I09Ky IPOTPaMMBI TIOYTH IS BCEX
BugoB ycrpoicte (iPhone, iPad, cmaprdonoB u
miaHmeroB Ha Android, BeGa, m naxke mua Google
Glass). i KaKA0T0 U3 MPEIUIOKEHHBIX YCTPOHCTB B
NpWIOKEeHNWe  3ajokeH Habop  miabimoHoB. B
MIPOrpaMMy TaKXe BCTPOEHBl CHMYJIATOPBI A
Kaxaoro Buaa ycrpoictB. «Justinmind Prototyper»
MOXET OBITh HCIIOJIF30BaHA JJIsl CO3JaHUsI IPOTOTHIIOB
¥ MOJICTIMPOBAHMS MPOTrpaMMHOTO obecrieueHus 0e3
MPOTPaMMHPOBAHMs,  3TO  MO3BOJIIET  CO371aTh
nHTepdeiic npuioxenus 6e3 HanmcaHus koxa. Hinke
MPENCTaBICHBl HECKOJNBKO H300pakeHWH  Hamei
IIPOrpaMMBl.

Puc. 3. CKpUHIIOT HAYaJILHOW CTPAHUIIBI
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[ocnenuuit 3Tam pa3paOOTKK Iu3aifHa — 3TO
TECTUPOBAHUE aHUMAIMK U ynoOcTBa uHTepdeiica.
Heo0xoauMo MNpPOBEPUTHh € Pa3IUYHBIX MOOHIIBHBIX
YCTPOICTB, Kak OyJeT MPOCMAaTPUBATHCS rpadudeckas

4acTb MIPUIIOKCHUA. HJ’IH 3TOI0 MBI TaKXeC
ucronp3oBanu  nporpamMmy  «Justinmindy». Hwky
MMpEeACTaBJICH CKPUHIOIOT TECTUPOBAHUA BXO}IHOﬁ
CTpaHHUIIBI.

Two finger tap to view the controls

&

Puc. 4. CkpuHIIOT TeCTHPOBaHUS PabOTHI
uHTEpdeiica

- [ocne MIPOEKTHPOBAHHS
uHTepdelica MOKHO MPUCTYNHTh K pa3paboTke
CaMoro MOOMIIBHOTO TIPHIIOKEHUSL.

- B urore, MOXHO CKa3aTb, UTO Iepex
HayajJoM  HAIMCaHWA  KoIa  IPOTPaMME,
HEOOXOAMMO JIOCKOHAJBHO MpopadoTaTh ero
MOJIB30BATENbCKUI  MHTEpQETiC. Ot »3TOTO
3aBUCHUT YCIIEX TMPHUIOKCHHUS M IPOCKTA B IETIOM.

- 3akjiouyeHue
-  MoOuinbHbIlE TEXHOJIOTUU
OBICTPOTEYHO MIPOHUKAIOT B Hamry
MOBCEAHEBHYIO JKH3Hb, IO3TOMY CO3JaHHE

MOOWJIBHBIX TIPWIIOKEHHUH, a B YaCTHOCTH HX
nHTEepheiicoB, SIBIIICTCS MIPHOPUTETHBIM
HampaBJICHWEM B TporpamMmMmupoBaHud. Hamei
3amadyell  ABISAETCS  CO3JAaTh  MAaKCHMAlIbHO
koM(OpTHBIN HHTEPdEC, KOTOPBII TOHPABUTCS
MOJIB30BATEISIM, & B [OCJIEACTBHH TIEPEHECTH €ro
Ha FOTOBOE MPHJIOKEHHE.
- CnHcoK UCTOJIb30BAHHBIX HCTOYHUKOB
1. WzparensctBo “Cumson-Ilmroc”, 2011, 623C
2. Maharry Dan, TypeScript Revealed //
MznatenscTBo “Apress”, 2013, 104C
Crkorr b., Heitn T. IlpoektmpoBanue BeO-
uaTepdeiico. — Ilep. ¢ aarm. — CII6.: CumBon-
TInroc, 2010. 352 c.
URL.: http://www.be-interactive.ru/
URL :http://habrahabr.ru/company/alee/blog/
117950
URL:
http://lwww.intuit.ru/studies/courses/12643/1191/
lecture/21986

3.

4.
5.

6.
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BBenenue
Kon Boy3za-Hoynxopu-XokBuarema (BUX) - ato
onmuH w3  Hambomee A(OPEKTUBHBIX  KIACCOB

IUKJIMYECKUX KOJOB, NPHUMEHAEMBIX ISl 3alUThI
nHpopManuu OT oOmuOOK. J[aHHBIM Kiacc WMeeT
HIMPOKOE PpaclpoCTpaHeHHE, MOTOMY YTO CIIOCOOEH
0oOHapyXUBaTh M MCIPABIATH 3aJaHHOE KOJIHUYECTBO
He3aBUCUMBIX omnOok [1]. CylecTBylOT pa3inyHbIe
BapUaHThl pean3aluyl JeKOAMPOBAHUS, TaKHE Kak:
JexonupoBanue Ha ocHoBe 13V, nexonupoBaHue Ha
OCHOBE KOMOMHAIIMOHHBIX CXEM, IMKIMIECKUI METON
JeKoAupoBaHus. [Ipu 3TOM HMKIMYECKHUH METOx He
ucnons3yer [I3Y, a Takke TpeOyeT MEHBIIHX
anmapaTHbIX PECypcoB, YeM OCTalbHBIE, HO HMEEeT
HHU3KOe OBICTPOAEHCTBHE H3-32 IIOCIEIOBATENbHBIX
BeyMCIeHNH.  OmHaKO ~ HENOCTaTOK  HU3KOTO
ObICTpONEHCTBUSI  MOKHO  pEIINTh,  IPUMEHHB
pacnapajuleNiiBaHie BBIYMCIEHHH C MaTpUYHBIM
QIITOPUTMOM BBIYHCIICHUsT CHHIpOMOB[2]. B manHOi
pabote paccMoTpeHa peanu3ays
ObIcTponeiicTByIoNIero Aexonaepa Ha npumepe bUX-
kona (31, 16, 7).

CrtpykTrypa koaeka BUX-kona

Hexogep BUYX-koma sBhsieTcss BCTpauBaEMbIM
MOAYJEM B COCTaBE€ KOJEKa, CTPYKTypHas cxema
KOTOPOTO TIpHBEIeHa Ha puc. 1.
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Puc. 1. CtpykrypHas cxema koneka BYX-koma

B 3aBucuMoOCTH OT 3Ha4yeHHs curHama mode in

KOJleK paboTaeT B pEXHUME KOJIUPOBAHHS HIIH
JEKOIUPOBaHUA. B pexume KOIUPOBaHMSA KOAEP
¢dopmupyer KOHTPOJIbHBIE pa3psiibl myTeM

YMHOXCHHUS BXOJHOTO MH()OPMAITMOHHOTO OJIOKa Ha
00pa3yroyIo matpuiry[3,4]. B peKuMe
JICKOTUPOBAHUA KOJIEp paboTaeT B PEKUME BXOTHOTO
Oydepa u mepenaeT BXOAHOE COOOIICHHE HA JEKOEP
Juis  ODHapyKeHHsT ¥  HCIPABICHUS  OUIMOOK.
BrixomHoit 60ydep npuHUMaET Ha BXOJ KOJIOBOE CJIOBO
ot kozepa (code) u gexozaepa (code_d). [Ipu 3HaYeHUM
currana mode = 0 Ha BBIXOJ KOJIEKa TOMAETCs CII0BO
code ot kozepa, nHaue nogaércs code_d or mgexoaepa.
Takum oOpazom, aekonep paboTaeT aCMHXPOHHO ISt
JHOOBIX 3HAYEHHH KOJOBOTO CJIOBA, B TO BpEMs Kak
BBIXOIHOW Oydep onpesenseT kKakoe CJIOBO I0/1aBaTh
Ha BBIXOJ KOACKaA.

Ha puc. 2. npexacraBieHa  CTPYKTYypHO-
(dyakmonanpHast cxema konepa BUX-koma B coctaBe
KOJICKa.
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Puc. 2. CtpykrypHO-(hyHKIHOHAJIbHAS CXeMa KoJepa

C nmoMompio  MyJbTHIDIEKCOpa — BBIOMpaeTCs
3aKOJMPOBaHHOE CJI0BO (Code_K) miti ucxoqHOo€e CIIOBO
(code_in) B 3aBucumocTH oOT curHama mode_in.
BriOpaHHOE CIIOBO TOCTYIAeT B PETHCTP, T/E IO
¢ponty TaktoBoro curHama (CLK) momaéres mis
JIexkonupoBaHus. Taxke Ha BBIXON MOJACTCS CHTHAI
mode m1st Berxomuoro 0ydepa.

Peammzanua gexogepa BUX-koma ocHoBana Ha
MATPUYHOM QITOPUTME BBIYUCICHUS CHHIPOMOB,
MNPUHIMI KOTOPOTO 3aKI0YaeTcss B 3aMEHE CaMoii
NpOLICAYPHl  JICNEHHsS YMHOXKEHHEM BEKTOpa Ha
marpuily. Ha pwuc.3. npencraBieHa CTpPyKTypHas
cXeMa JIeKozepa, PeaaTu3yIoIero MUKITHICCKHA METO
JIEKOTUPOBAHHS.
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Puc. 3. CtpykrypHas cxema nekojaepa bUX-kona,
PECATU3YIOIIETO IUKITUYCCKUI METO] IEKOTUPOBAHHS

Merton 3akitouaeTcsi B BBIYUCICHUU CHUHAPOMA C
moMoImbl0  koMOmHanuoHHo cxembl KCl1
JIOTHYECKOr0 dJieMeHTa wuckimovatoiero MW [4].
3aTeM TIPOWCXOAWT BBIYWCICHUE W OIICHKAa Beca
cuaapoma cxemoit KC2. Ecmm W(Bec) > S
(KOJIMYECTBO OIMHUOOK, HCIPABISIEMBIX KOJIOM), TO
MPUHATOE CJIOBO CIBUTAeTCs Ha 1 pa3psa (CHUTHAT
shiftf mist ycrpoicTBa IMKIMYECKOrO CIOBUTA) W
mnporiecc moBTopsiercs. CABUT BXOAHOTO — CIIOBA
MIPOJIOJIKAETCS 10 TeX TMOop, MoKa He OyaeT HahjaeH
TaKoW CUH/POM, B KOTOPOM BBITIONHSIETCS yciaoBue W
< S. Ilpu BBITOJHCHUU JAHHOTO YCJIOBUS HPUHITOC
CJIOBO CKJIQJIBIBAETCS MO MOJYJIO 2 ¢ CHHAPOMOM H
CIABHUTacTCsS HAa HAYAIBHYH TO3uiuio (curaan shiftb
IUTSL yCTPOMCTBa OOPATHOTO LUKIMYECKOTO CIIBUTA).
Ecnu nonxoasimuii  CMHIAPOM HE  HaWJeH, TO
pEeTUCTpUpYETCs HEUCIIpaBIsieMas OMINOKa error.
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Puc. 4. CtpykrypHas cxema ObIcTpoaeiicTBytomiero nexojepa bUX-kona

[ukryeckuii MEeTOJT ACKOAUPOBAaHUS HE TpeOyer
TI3Y u OonbHmIMX ammapaTHBIX PECYpPCOB, OIHAKO

uMmeer HU3KOE ObIcTpoIeiicTBIE u3-3a
[OCJe/0BATENbHBIX ~ BblUMCIeHU. [l pemieHus
JTAHHOM poOIeMbI OBLT paspaboTan

OnIcTpoeiicTByomuii nekoaep bUYX-koma B coctaBe
KOJiIeKa C TIpUMEHEHHEM MeTOAa IHUKINIECKOTO
NEKOAMPOBAHUSA, OCHOBAaHHBIH HAa  MATPUIHOM
aJ'IFOpI/ITMe JCJIICHUS TII0OJIMHOMOB H HapaHHeHLHOﬁ
00paboTKEe JaHHBIX.

Pa3paboTka ObICTpO/ICIiCTBYIOIIErO IeKoaepa
BUYX-koaa ¢ npuMeHeHHeM MeT0Ja HUKJIUYeCKOro
JEeKOTHPOBAHUS

B ObicTponeiicTByIONIEM IEKOJEpEe PEaTn30BaHO
napaieibHoe (HOPMUPOBAHUE CABHIOB BXOHOIO
CJIOBA, BBIYUCICHUE CHHPOMOB ISl KaX/IOTO CIBHIA
M pacueT BECOB Uil OOECIHECUCHUS MaKCHMAalbHOTO
OwicTponeiicTBus cxembl. Ha puc. 4 mpeacraBieHa
CTPYKTYpHasi cxema OBICTPOJICHCTBYIOIIErO JAeKoaepa
bUYX-kona.

B PEKUME JOCKOAUPOBAHUA JIA BBIYUCICHUA
CHHIPOMOB (opmupyercst 31 cABHUT BXOJHOTO CJIOBA.
Jis  kaxmoro caBWra MPOU3BOJUTCS YMHOXKCHUC
cioBa Ha oOpasyromyo marpuny[3,4]. B pesynsrare
Ha BEIxojnie Omoka Syndrome dopmupyercs 31-u 15-
paspsmHBIA CHHAPOM r. BBIYHCICHHBIE CHHAPOMEI
mocTymaroT B Onok mojcueta BecoB Weight. Ha
BBIXOzIe Onoka Weight momywaem 31-Ho 4-paspsiaHoe

YHCITO W, KOTOpBIE SIBIISTFOTCS BECaMH
COOTBETCTBYIOIIUX CUHIPOMOB.
IMocnenuumu  3tamamMu  pabOTBI  JeKozEpa

SIBIISIIOTCSL BBIOOP HEOOXOMMMOIO CHHApPOMA IO €ro
BECy U CYMMHUPOBAHHUE CHHIIPOMA C BXOJIHBIM CJIOBOM.
Bribop HEOOXOAMMOTO CHHIPOMA 3aKIIOYAcTCS B
CPaBHCHHUHM Beca CHHAPOMA C  KOJHUYCCTBOM
ucnpasisieMbIx omuoOok S. Eciu Bec cuaapoma W < S|
TO MPOUCXOJUT CYMMHUPOBAHUE CHHIPOMA C BXOIHBIM
CJIOBOM W TOJla4a pe3yibTaTa Ha BBEIXOX CXEeMEL Bce
Beca CHHIPOMOB TIPOBEPSIIOTCS OTHOBPEMEHHO, a
CYMMHUPOBaHHE MMPOUCXOIUT C TIEPBBIM TOIXOISAIIHM
curnpomMoM. Ecim moaxonsMmux CHHAPOMOB HE OBLIO
HaIEHO, TO POPMUPYETCS CUTHAI 00 OIIHOKE.

B pa3paboTaHHOM YCTpOHCTBE peaM30BaHO
napajieIbHOE BBIYHMCICHHE CHHIPOMOB M WX BECOB.
CaBurd  KOJOBOTO  CJIOBa KaK TaKOBbIE  HE
(hOpMUPYIOTCS, BMECTO 3TOTO HCIOJB3YETCS MpsiMast
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aapecanus K OHTaM BXOIHOTO CJIOBa B MOIYJISAX
YCTPOHCTBA, YTO IIO3BOJIMJIO YMEHBIIUTh BpEMS
obpabotku. brok alt pll0, mpemocraBmsemsrii CATIP
Quartus 11, ocymiecTBIsAET CABUT BXOJIHOTO TAKTOBOTO
curHama 1o (aze. Kaxkaplii BBIXOTHOW CHTHA
HCIIONIb3YETCS OTACITHLHBIM OJIOKOM JJIsT TAKTHPOBAHUSL.
Taxum obpaszom, OCYITIECTBIISIETCS
[IOCJIE0BATEIBHOCTD AEHCTBUM [10 OJHOMY BXOAHOMY
TaKTOBOMY CHUTHAITY.

3akaioyeHue

B nanHo# paboTe paccMoTpeHa CTpyKTypa KojeKa
bUX-kona (31,16,7). PaccmoTpeHs! (hyHKIIMOHATBHEIC
CXeMBl Kollepa W JeKolepa B COCTaBe KOJCKa.
Pa3pabotan ObICTpOJEHCTBYIOMKNA KOJCK Ha OCHOBE
MeToaa OUKIAYECKOTO JIEKOTUPOBAHUS c
MIPUMEHEHHEM OJOYHO-OPHUEHTHPOBAHHOTO TIOAX0/IA 1
s3bIKa ommcanus ammaparypsl Verilog. IpuseneHs
oncanus GYHKITMOHAIBHBIX OJIOKOB pa3pabOTaHHOTO
ycrpoiictBa. Ilo pesynbraram TecTHUpOBaHUS MpU
yactotre 50 MI'1 ycTaHOBJEHO, 4TO pa3paboTaHHOE
YCTPOMCTBO HMCHPAaBHO KOAUPYET WH(POPMAIMOHHbIN
0ok mnmuHBL 16 WM HWCHpaBisieT KOJOBBIE CIIOBa C
TPEXKpATHON HE3aBUCHMOM OIIUOKOM.

Cnucok TuTepaTypbl

1. Boys P.K., Poit-Hoynxypu J.K. O6 ogHOM KItacce
JABOWYHBIX I'PYIITIOBBIX KOJ0B C UCITPABJIICHUEM
omu6ok. — B xH.: Kubepuernka. M., 1964. —
C.112-118.

Bypxarosckas 10.b., ManpuykoB A.H., Ocoxun
A.H. BeicTpoIeliCTBYOIINE aITOPUTMBI JIETCHUS
MOJIMHOMOB B apr(MeTHKe 110 MOJYJIIO JBa. //
U3Bectnst ToMCKOro NOJUTEXHUUECKOTO
yausepcurera. — 2006. — T. 309. — Ne 1. — C. 19-
24,

Mytsko E. A., Malchukov A. N. Adaptation of
technology MPI and OpenMP to search for the
generators polynomials // 9th International Forum
on Strategic Technology (IFOST-2014):
Proceedings, Chittagong, October 21-23, 2014. -
Chittagong: CUET, 2014 - p. 5-8

Mytsko E. A., Malchukov A. N. Application of
parallel computing technology openmp to search
for the generator polynomials // Mechanical
Engineering, Automation and Control Systems:
Proceedings of International Conference, Tomsk,



October 16-18, 2014. - Tomsk: TPU Publishing
House, 2014 - p. 1-5.

SCADA-CUCTEMA, KAK UICTOYHHMK NIEPBUYHOM SKOHOMNYECKOM
NH®OPMALIMAN

Bacun M.A., ctyzent, [ytoB W.YO. cTtyneHT.
ToMmcKull NOIUTEXHUYECKUIT YHUBEPCUTET
Hayunsrit pyxoBonuTens Mapuykos A.B.

maxim.vasin@mail.ru

SCADA (a66p. ot auru. supervisory control and
data acquisition, AucneTyepcKoe ympaBieHUE U cOOp
JAHHBIX) — MPOTPAMMHBIN MaKeT, MpeAHa3HAYSHHBIN
JUTs pa3pabOTKH MK oOecTiedeHHs paboThI B PeaIbHOM
BpEMEHH cUcTeM cOopa, 00paboTKH, 0TOOpakeHUs 1
apXUBUPOBAHUS nHpOpMAUN 00 00BeKTe
MOHHUTOPHHTA WIIH yIpaBieHus. [1]

TOYHOCTh SKOHOMHUYECKHUX IIPOTHO30B U pacu€ToB,
HanpsIMy!0 3aBUCUT OT  JaHHBIX NOCTYHAIOIIUX C
Touek 