IOV BITO «/lonenkni HanHOHANBHLIH TCXHHMCCKHH YHHBCPCHTCT
dakynerer « KoMIBOTEpHLIC HAYKH H TEXHOIOTHI»
Kadenpa «lIporpammian susxenepus»

I Mexnysapoanas Hay9HO-NPAKTHYECKAA KOHPEPEHIHA

IIporpaMMHas UHXKEHEPHA:
METOIBI ¥ TEXHOJNOTHH pa3paboTku
bopMalMOHHO-BBIYMCIUTENBHBIX CHCTEM

(IIUUBC - 2016)

COOpHHK HaY9YHEIX TPYAOB
(cTynenueckas cexnms)

Kondeperuusa IIMUBC - 2016

Honenk 2016



004. 4
32. 81

- =
~N ==
oo wm W,

] osetcOBRBBAROY Jddey j daj & ezt dztelsgd 5dH Qe A8 s5Is ¢ d  d d
o udMmdzdlsj & df 7 f-E0mE3 j di B(SHeRE]ICH  dzOl a@dz WHEECddsjof € &
Ctdet § tod deydd ( MiskzH flday j dg€noete vy JEdRIfg <), ¢ . 11f60 131 [ ¢
ZOydsdOdz dz 2 Isjrmndzduj ME3PRM.dedo jtemdlsjlsé, 2016.

glsizHn j dzyd ms O My Sydvw, ftetso sHdBOW o -BOQGRSC O~n
wWilkfpw Hddd dL {sO0ftse Mo d3j Misdes?2 dMmMmdzj Hiso
H J delineas.o 0@y OL OMiskzH j dzuyd MC 529 EHAFIEIYddd] dzfif 5 M Isdisdv iz C
Octscdhyd s dzd g Miseo © Mic jda@z yidds EH jiaESCHROE®  Is H gzd 2
HJ dzlstso zOo " C 5O MORsMistswIs j dz' dats 2 tcOB tsilsT fn
Yo s s BOIjted OdzO, bkdizjided®r Wostedzkdtose Ols! Mmtse M
! g dzdets o Wots tidsjlz tfdiz e Ry dz' -

Bso dzr j dzOf tcOo dzj ded W OB IS’ MiskzHjduj MEs2 M ¢
tctsG tcORWRBAZOY ddzy 4 dad tsd Vv ;

MdMmMlsj 3" OolssB@BOIsSdL Jietso Odzdzsets ftotsj CIsdtctso Odzd W
Cod3tf * 6 Isj tcdzOW ddgy J dzgj ted W ;

ftod ¢ dzOH dzOVY BOIsj BBOIsd ¢ O;

dde¥ stcdzdOydsdeder § MdMmlsjd3r d bjrmrdsdsecdd o Isjn d
dm¢ zMmdglsd jdalzls j dzdzj CIs d MdMmilsj dzgdzr 2 OdzOdzd L .

O 6 fHmMjSydwes BT dzd L OfMmdzzh Odzr Btsdzjj 60 HB!
MYy jCiste dzOkzydze 7 &zOftOo dzj dzd? tOBtsls MiskzH j dzstso .
stsdgW j toj dgyd W StecOdzdL 590 OdzO [ s8dzj yéddz dzOyd sdzOc

O S o=
SNNINGEG

= 3

3]
s
4
s
L
q
{
1
1
1
1
1
1
1

[ ddedMmilsj temiso O EHOROUSQded™w Id tee OdzdL Oydd QtsdeJ'u
r sdzj y&¢ d?2 dzOyd s dzO dz! dzr 2 dzedo jtefmdlis] s, [ ddzd Mmls §
cemMikzH OteMmilse jdeder 2 Isjmrdedyd MSd2 bkdedo jtemdlsjls, 1 RU
t smid2Mmc d2 Ledsidyd MEd?2 FdQdape®dIsdd. [ §iBE o O)
WJdHJOd dz" 2  dzd o j taiEfy tsdzlis, (&. ¢ BBdztetsHing 2 MC 4P
ctsmMizn OteMmise jdadzr 2 Hsdzdlsjrdedyd MSd?2 kdzdoe jtemdlsjls d
J B tstedzd € § &z ydzr ~ stczH o 1;[tc;c;Hfr]l's(Dadzc;dzr H
Misbzlsjsce o Mhdr kEZyJjBder = LOe jHjded?2 (L smfidd, 11
ZOf tcOQo dzj dgdWw d3 f sHGEtSIstso §C d: d dzW tstsd3®lsd<;® d o'y
ddW stedsOydtsdedz” | dzOEZzCd, BOIsj B3OIsSdCO d osj r Oded ¢ O,

1Juv 11 c¢crtoded ysd?2 dOydoodzOdz! dg 2 Isjnrdeduyd M d2



O R B R

g SARG L LT O f1dC RLUFELVITRC

¢Sy detseo w. ¢., Jtdetste! jo ¢. 1.

b dzOdzdL WEdS ydtsdzOdz! dz@ = oL BBsy desfisj 2 Mmtsoe tej d3j dadz'
OolstsddsB ddzj 2 d 1 J teémfféjéCésédéné é écfOi éoédélsédévé é é é . 7 .

l BtesHddz 1. °.
RMMdzj Hs9 Odzad

M zOeEseéééeééeééeééécééecéecéecéecéeeceeee .12

l stesB! jo [ . .

sl ddzdtelzj d3r 2 wiLr ¢ SfidmOdddw ¢ tetse te®ézeke H.dE8. 1 d3kz oz
Jtedh jdgSts [. 8., Yjtds "soaO ¢. 1.

100 dlsO dda sted3OyYdd o Htoddztsy J dedw n éidlaé & .Bo j dzdzts
[Cstetse ¢. ¢., yvijtwd hseO ¢.1., 1 EBjdSEB ..

O dzOdzdL MtejHMmlse L OMNdI" BBd "drn HOLAEE &€ 9. 28.0.Mf tcj
SsizsBs2yd 90 R[..0¢., | &zOMms ¢

lteddzsy jdzdd HdzY fjtcjotsHO IjEMO i fe@shi ¥ COMJ
¢VlasiukTranslate . ééeééééeéécéecéeéécéécééecééecéeéec 34
stsdzsdBZis2 yjo O R. ¢., wlststesyz¢ 1. [.

ltesj Ssdteso Odedd f totse tc Ozdzdets 2 ChipdhistBepdiglasteé éz¢ .38 d j s
sk Oh joMmCld2 Yy jtde "s900 ¢. 1.

sCotLdts] NdWtesoOdedy it dmMCd éd éEegEOdzddes? . My
sksOhse t.R., AjJHWjO [.R.

t OL tc OB 5ls ¢tOtc jcdpluizstelse O dzdzts 2 RBsH jdzd S OW jHter Edzdo jt
FrameworkJade é é éééééééééééééééééécéééééééééé . a8

[ iBpHJI[ ., YjitddhitseO

t OLOBISS O dsHjdzd L O dh j dzdzs @® étepe @ ¢dzts 6 53 - tc O dzd
[ sM¢ ts9 W dil ts

t OLtOBBISCO ftosetORBds?2 MdMmisi &3Fr HAzE€ élgj n &F Y4 S s
1 Belsio (. ¢.

l esetcOBRBdesy B J MY J Ul dafdd @zdyr St L OB kY tcOo dzj dzd v
] sSHdzj ipdz'R2. , [ HHBJHJjEJRY jO

ad isj 300 " Hj dzj ded ™ dzdy o o dH] 5§ Sistsytsdpig@ b o3 dzj dz

slsOtejdzS s [ . )., sBztc@s2Yyjo0O RrR. ¢.
R dz stc 3Oy J 5 dzdzO¥te citffdfkd IsiPy . g ¢ O wé éCeChtdlse@ édgdéteord
vtkrOdgtseo v. R., ¢dzjmats® [ .[., AJHWjO [.R

RiMdzj Hse Ocdzd ] ety Mitse MOKBSEE Eyj dzd ¥  dzj 5C 56 dzd Is

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

SBtcLépé éééééééeééééeéeééeeeeéeeceeeeeeeeee. 16.

Asd3ddzr = R. T ., tEHOC [ .1., 14LOBsS0 [ . 1.
sl s IsjtedzOY dzddzcodMmisdC OéeédstewdEedeprmBY 2 Mt
msHdy r.J1., 10e0uHfmCOwY v. 1., JtedhjdSts ] .R

fdltsH" ©OL©LOBISS d -Bdndd @i BUd & ©d 40t f e ve 18§ 2



g sARERueU[ [ 3 OJuff odrmMRIJMNIL Pt LrsuRrRECE] d

potcOdiks®. , Jtdetste! jo ¢. |
O dzOdzd L Isjrmdesdzscedd d M HéNdsé é DM Dd dséDayédéfée L0 1 t o)
ZsomMSd2r .1 ., O¢dzHtcH dz¢p . R

0 d CEd&zE668 8 EB&O&O .95 tsdz U L
me ¢ ¢.1., JtdeBte! | d. 1.
dzdL W ikdSydsdod dF - gp Bsp@shEsde ded J1@ONEH |

B
WOCIktstcddze MOAISO L dz

0]

(0]

dzyotclz¢ . rR., Jtdcetste! jJo ¢. 1.
(0]

[

M

(0]

te
~d
¢ &
1)
S
L WEdSydsdOd d' 7 oL Bsydshisj2 d §jthfjclh
jClqiesoOdzd" J §EEde6GamBE O6 &6 § &g é é .110

bfso §.1., .Jtdeste! jo ¢. |

&d L ) Pdsid qAmEeO dzdzsc s et Clsdetse Odzd™ Steka 54
sdzddz R. [., Jtedett! jo ¢. 1.

ZjHGSo Oded) 3jlsSHEBSe ©OLE©OBBIRdNESBGDT RS e Jd G

,,,,,,,,,,,,,,,,,,,,,,,,,,

it IstckzB sfdcdstoéstHéspé é e e eeéeéeééééééeeeeeée. . 125 . .
Odzj dgS s | . 1. . tedetste! jo ¢. |

dzdL dzOL dzOyj dedw d W EkdzS yd sdzOdz! dzr é-é éoéis L. dgBy.dzts My ls
YyJdzeSts r. 5., 1s9dStsea 6. ¢., stsLOySso 1. ¢.
f4Ssdeor ddzlsj cteOydd Isjnrmndesdzscedd € sdzdzj CIsd o dats
céeéeéeéeecéeéeéeéeéeéeéececeeceéeéeéeée 149
HigWCtsoa O v. 5., wjdzhddO 1 .8., wjd&zhdds .
BtcdHdz 2 i3 IstsH Hted tihjdzdd LOHOYd SCtdi3f sdetse ¢ d
J oo sl ppdzrpdefc éééécécécécéeéeééeéeéeéeé 153
R.J., stsLOySwse J.¢., AOjetsttsHyjo 1. 1.
dJ LOHOYd SR sdatso €

o0 [.J., 1sdzwitsa O ( .0
sIsCO cdBtedHdzsG 5 Odze dlsdz®¢é &¢ 6 ¢ ézf V161L OH Oy
Cso ¢. ¢., sBolkzdz ¢. 1., vk2MEkMm (. 1.

dls tzd B 30 fzts g étcditoélédé € 6 6 6 6 ééééééééé. 165

Cso ¢.¢., vk2MEMm .1., st :
ddzlsj etcOydd HOdzdzr = Hdzw €

QIO CORNSRIFGREN

@
FOO® -G
S 0

N'&Q.N'

oyYyso0) o¢.¢., uvjted

WO FPOT QO

GO " F " @ ®

X @FIXxgXr-m T
B N— RS- fe—F §§§ o

é é é
Ctso ¢. ¢., Artekzd dzdStso O C.w., [ iBJHJdANC
Hdzsd3 d3sHizdz o dL ZOdzd L O yedédé étdjéLélzéde dseOIs. 884 .1.C Mt
pdtcs nddz ¢ . R
LtcOPDMMYCH MdMisj d3F wdl t M O2248sé0é &daddzéyddasés ésé 378 tc dz0O dzC
CGtej izt 1. 1. ., Jtdetste! joOo ¢. |
OdzdL d MtcOo dzj dzd jm j § to g teifEjtcdAfE Ets tdid]) jdisd tc ts 0 O dzdz’ -
l§éeééééeéééeéeééeeéececéeéeéceeeeceeéeeeeeeéeee. .18
sojy . ¢., Jtedetste! Jjo ¢. 1.
JSCIsdodetsfls: f tod d&3d dz¥ § dBts ¢ teizj @ dzdnts s s BEzd futy fodsf 8 ez dz

©

o
N
@
©

(. .R. s sAOtcj estesHYyJo 1. 1.
Odze stedlsdz tcOL d3j M jdedw Ctsdi3f tsdzj dzlsse w1 Ru M
e ¢

,,,,,,,,,,,,,,,,,,,,,,,,,

OF-O=FSZHTOF P §F F G O+

G
W
L
e
d
tc



dlstcOrntse 1 .6C¢., skdzdje ¢.1., [weddtsea [. ¢.
tOL BB M jded] St sdzj delstse w1 Ry dzO tefgdzead jé éply/ts d dzitf
dlstcOrtse 1 .C., skdzdjeaO 1.1., awjdi2hddzO 1. ¢u.

I BHdWdydetso Odgdz” 2 Odzestedlsdz toj " jdedwW 1£@HEQROL tcOL B
AT okdz? dzgdCts9 O C. d., [ JiBJHdddMSd?2 ¢. (1., sttOo yj dzf
[B BHdts?2 dJdWstedzsOydtsdzdets?2 fMdMmis j&FHé &af 0. ..ROKZC 5] d3

g sARC ¢s{f1?2duvrt14éCc RITF[LILTLRCE

I steddz 1. ¢., dwlhtockzdzddzddz 1 .1 .

Jted B dzgj dzdj JdW cOCOMdzsets SlsOy Olsjdzv TCRT5000
[ ZOGddz R. ¢., stOMdsSELMNSd2 1. ¢

RMMdzj Hiso Oded ] HIPOEB8EAJoIs tSigkfj e O L Bj toj dzd ¥ MC tstetsflsd o

"""""""""

RoOdzdzd S 89O .1., 1089a0OHMEOWw vu. .

[ | BsdzMistc Oy d sdzdzOV B H j dzd  éfféjétdMmpede@de’ édgtecete . QLE/RY + ¥ Is
[ ddey 1 .d., 1ddeyjdeSts 5. . ,. stsoaOdzz ¢. 1., | ddayJ dz
RMMdzy H B Gdzdijso MSLHOdY { @3zdzwIststetse § j tedW j tod 2 de'
slsdzOH ¢ d {(FEGAdEOBtSHc Gt € éécéééeééeéeéeéeeé. ...221 .
JegOhjomCd2 1.¢., odtstfitedj dSts ¢. C.

O dzOdzdL S s ilsjteds 7 Isj n dats dzRcédel ét@@EfipfetLédz@860 dzd W
" yoeddz (¢pdeslf.tcdjdeS s ¢. c., ROOdJYO . 1.
RMftsdz L soOdzd] HesMistcOdzMiso O IsjlstcOzsedSd Hdzw fts
1 OBt ftod i SEEROEOLZEEEeeeccééééeeéééé . 232

[ srdOyvyoe 1 .1., uvtsdqusédd r. 1., 1ddgyjdeSts 5. ., s
1 OMstes?2C 0 d bt @izdrd SBOOEEEE S ¢ &£6. 237

I sfsoe® ¢.1., ¢LOLBD ¢.1 ., [Od ydioeooO t.1.

it OLcOBISCO BdZcC O ftsdMEO jtcoj Mj ¢iedge ézERp® M
g sARC c¢fouvrfouvrYRus[[I?Povrtrdr fLrefrRULIOURYE
[ O HjdeS s 1.1., 1 EkBjdSts 1. 7.

1 tod d3J dejdeflsiOdz! dzf = S Otels d ¢ j2BIWIdSOYydd ftod tOL to
sBEyOs h  ré émpdefipltjédg 6 é e éééeéééeééecéécééeecéeéeé. 247
[tejdBijo 1.1., J1EkBjdSts5 1. 7¢1.

b dzOdzdL f tcB®ELOWHEHE - Mtcj HMise L O dlr dJdaW stedkOyd ts
BOMBE@E ééééeécéecéecéecéeceéeceeeceéeeceéeeceéecé...2b
(Wtej dByjdeSts R. ¢., 1 kBjdS B 1. 7[.

O dzOdzdL dBJIssHO tOLGCwOded yj dzdw HBMEY O ¢ ddaW s5tcd30
CteOWduiMS BBt OBE&Z6eEecééecéecéeeéeééééé .25
ss2BOh ¢. ¢., stedotsh jjo wu.l.

1 sHidMmisj 5O ftoetsedesL qetso Oded™w IstcilOj CSbB®tcdd Hody j dzd
tcOMftcj H] dzj dgdetse s Md Bz dzw Is ts tc @ élsevéyéjédeteré edédsy. R6#| to dzts 2
[JHGEOEM w. 1., 1 EBjdSt5 1 ..

dtcQodgdIlsj dz! dgr 2 OdzOdzdL (Bj IstsH ts9é &z &lzss b & éndsé.\RG6Mm ¢ ts 2
msHdy r.J1., J1EBjdSts 1. .

lrBtste fsdzdlsds d ftcOoddz ddeW isdzvzOfy &s'ddigisdzd B | st ©Ddg
d deW¥ ste 3Oy d tsdedets 2 yuj @AlsdehQ) dedptisfiplods? Iststectso dzd .. g7 sMise é



g SARC c¢ltRrRs[]orviéc fouvrfouvrsode

o Jofh ddz@ . .

l esC st j dz2S 5 ¢
[ sHj d&zd tetso Odzd |

i (st gt kg @ ssdzf daheeé édz@751s o O dz
ZdJoyddeSts weuyte uv. 1.
t OBtSIsO M SCtdf dzj ¢ Mdze" d3d yd fdz@dee eoé éveLéréte@n..2§0tc ts G tc O
SteCs S.w., 1 jd CBO . 1].
[ ilbtsHT ©OLBIMNjddYy WO2dBeést cEB@EEEEIS pBdeé285Mj Isw
gl SARRLQLTSOARI VL 3IT RRum[OI MU L] I MRRETUR
I RYI1[H[E€
stcOo Yyste®@ (Ha @). , wlsOwitsoaO® S.4., vjtjhjdit 1.9.
t OL cOWEsE S Otcd j dzls d tc s @R ERE édEHLRAEVE é é € é é é 293
[ JhOodetse .1., 18880 1. 1.
IsHAaBH' d IBjdKMs detsfc ddetsi € Isd tets o O dzePdflzOflENsts| taidg G o t& dzdz
MdmMEg e ééééééééééééééeéééééeecéééeeééééé . 208
[ eBSCtS90O ¢.¢., wjlCdteddz ¢. RrR.
tdndddd LOHOYd btejrndsjteds?2 EZfOCBSoCd BsHIWduydtets
OkzcstcfbREdgé é 666 ééééééééééeecécééééeecéééééé 302
HlsOQcC 90 SH. 8., skdazdjoeaO 1.1., stOQoyjdlts 5. ¢.

stscdzdlsd o dzOW O te Rédéls jECElsblrbtas@E 6GBCE] édplsétsiod é é é é é . ... 307
g SARERuU([ [ 3 RusvLoaulf(\RUJul[]esud

Jezdzvjeo 1 .¢., 1tYyOtss . [.

ltoddzj daj dzdj OdzetstodlsdEtse SOCMtsdesdddd Hd&zY L OHOY s
dLBBcOSgédiddé ééééééééééééééééééééeééeééé. . .311
ROOdzse ¢. ¢

RMIsdz! LsoOdedd IsiMmMisdtese Odedw d dig Gesdmpdssibsdg(ds ML H
[ Otekzc O, JfezdmMtd2 RrR. d

dstsotcj d3jdede” | MtejHMlso O HdzvW tcOLWOBSISSd o' MsC st tets
CEOW duiMSdn ded Isdf dzOI6k B ® dE e éf 8 & ds ¥ j322d 2



g sARG ¢t [Jbtf [1 dCc RITCTI1IETRC

vrs 004.414.28

ddzOdzdL WERS ydoodzOdz' dzf = otsL sy desmlsj 2 Mmtse
BiMyfddslsd = OsltsdsBddj?2 d §jthnfjc
pCMmy detseo w. 0., Jtodetste! jo .
[ sdzf y<sd2 dzOydsdzOdz! dz' 2 Is,jndzq’ugfr]gqié Zdzd o j et
aksonovl0@gmail.congrigorievalvi@gmail.com

S My degseo w. ¢. , OOt Wiy dis.dOdz! drn oL @3ty desMmisj 2 Mt

EftcOodzj dzgdw BJiMyddzslsdz » Oolstsf@isrd dznBOK! if i shd ff©tedo € dztc@

Codsf sdzj dzls fl odgsh s Colsster n sy des ML, HOROH B MY d

Colsster 3 HEGsd) 20O MEh j Mise dzv Is! € tsdzls te ts dz! mMdMmisj BO Ooalsts

LOHOYd. 1 totsH | Bsdmistcdicso Odzgr B IssHT o OdzdL Oydd 4§ SH BB d

tcOL o dIlsdw

sdz¢ yjorj : MBomdgdaslsd 2 Qo lstsd3tsB d dz! Y tcOdadzy dad J , b

WEdS ydtsdzOdz detsfls! , t©OLtcOBBISCO, Ooltstf ddasl.

I'ojHjded]

PClszOdz detsfds ' H BRaeis)s " 9 toj BW dsdztsco[; Cokkfdr § St tsteOydd,
cOLtcOBOIsr 908Ils Motsd ftoslstslsdyr IMfddzsisder » Oolssdise d dzj 2,
[1]:

- oL By detsMlis BJjL T Ofmdss 2 fiteiotsLC(d CGtolzL 5o 9 s
sjrdetsc jdzdzr = COLOMmMlstgtsW, otsjdeder = HJ2Mlsa d2

- ftsorhjdedi ftesfkmMCds?2 Mt dsimisd Httese, 1 € tdasdd
EftcOQodzj dzdj bteOdzmt stclsdz’ a3 Mtcj H Mis o 5d3;

- B dzd Z3d L O Esds tz® dzmy stels dzr - ftesdmh j Misd dRd3j dz€OL dzd jn dz

Yd izse j yd mMSdm ¥ jtelso;

Bisdzj j] {Cmdzsdizdudets] dMftsde L so Odedj Istsf dzdoe ©, fdzdy j dzd §
LCtsdtsaBdd dzO L OwcOBtslsdets?2 § dzOlsj otHdlsj dzj 2 .

£ j dz! tc @pffdidrj Hiso Odzd §j  dd SE@aRExzdlar 7 % B dl By detsfis j 2 ftetslstsh
OolssdBBsBddzj 2, tOMMdBslstej dzdj RjIstsHtse toj OkzdL Oydd § tsHEB A A

1 sMlsOdes9a €O L OHOYd EZftcOodzj degdvw OolstsdfstsB d dzj o3

lted ftesy SIsdesoaCj BiMyddzslsdzr » Oolstsf@sBddzi 2 e Yydets dm

- dzg Qtec

- COH KT

- odH ]GO 60O

- HOYd¢ ByjdSd ftsdztsyjdedw

ddzj eydisdedz' 2 HQlsYydS Hodyj dedw

- GPS{ [ {1 ¢4 &Y d3ded € .

dHBECOddtclzjls tB &ZOMIs! otltckze OoalssdksBddzy dO wWOMMIsY dz

COtelsddzgz jets tsCtelzy jdedw. [ dH Ot HiGdsjudifls @pCdzYE jtds N fij ts BODAs tsodids@hd@izw
t OHAWSBSEcOs Is sftej HY dzdlsy Issydetsy Jodztsy jdedd bkHOdMzj dzdzgr 7
Il dH i CO®OMBED] dzv jIs fMdcec dzOdz Mo jlstsW steO® dL dfCoeLOId dzwHjelsd yBlzdzt

sBi jClrymazjlsfdgzh jrsHtse d oj dzsmdfjHdMmistse .
rolsyds tyj dddy d Yfiscfisizjils HodX)jddd Osbtsdssddy d §sdts

B Mssf sdztsy j dedd dzO@ COtelsj. [ Obyds¢ Byjdld fodsyjddy EMmlsOds
R dzj toyd tsdadzr 2 HOlBwWE] tow p I 3 jdedffwe O o dzj dzd j EmMCtste dedw  d dzd

7

—



ffjtej ydz'lz2 s o S sdi3sB d dzv

d d G dzO dz' sls o RBHAZ = iz i
ftesdLosHdlMw dr BKOBBILO o fMtstlss jlsh
oLHj2MIsead?2 dz0 dmf sdzded Is j dz! dz" j Emliste
Codzistelz CIs d o dis b dzji adty ey didistfitadigtsir j a2V €) I B Js g3
ZftcOo dzj dedw [2h.o dG Olsj dzj o3

RMsd L] ls
gy dMcdijlbt
fit O a @uzisy d dzdz
1 coyjfls:
s o dPd frdsfy lsdgs 2 y d

S 7
()
oN
ol o)
ot

Cucrema Hasurayuu

BUHC

GPSITMOHACC
NPAEMHUK

Cucrtema TEXHWYECKOTO

Cucrema obHapyweHns
3peHUs

NPenATCTBMIA

MpoMbILWNEHHER
Buneokamepsb!

Nasepwbiit ckavep KOMMNLOTED
| T T NpomsiLunex bl
RaneHomepts KoMnbioTep
OnexTponpusoga YcTponcTea nepeaaqm YcTponcTeo
TOPMO3a, rasa v AaHHBIX (paguokaxan, COrNacoBaHua
T.A. NPOBOAHOA, ONTHUYECKUIA) CMIHanos Liaccn

Cucrema
3HeprocHabxenns
3nexTporeHeparop
AKKYMYNATOPHAA
Barapes
delde
npeobpazosatenu

Wacecu
t Mz ditfB 5B " ¥ dzbipP ez C s te dzOW A j B8O MdMmisj &3 EftcOo dzj dzd W

sdMmlsj B3O k¢ tcOo dzj dzd v BiMy ddslsdtsets Oolstsdiis d dzv H sdzy dzO
OolssdigsBddzy. v 0O¢, dOfteddBitt, f§jijtwjHodyjddj HBdyds Mo jtehC
skhh j Milse dzw Is ¢ tckzdzj o 5§ 2 tcOo dzj dzd § , Z{f tcOo dzj dzd § Ho dcOlsj dzj
Emss2ydoe sfmisd.

4 d G dzO dzr sls oentHd n EfMmbtets2Mmlse § jtejHOsIMw o 1 dzjCltets
dimf sdzdzd Isj dz' dz" 7 BBj - Oded L s toj O jys dipdzi HEzs M ] Oolstsd3OIlsd

- fsSHHjt) Odedy BJLBYOMdzcets ttOMMisswdedy HB o jteiHd (

- sfis Odztinds®@ Isd H;o d 3 § dzd W

- Hodxjddj §t f§dashj,;

- O sL dzOo Odzd | L d2O0¢ 5o 56 teOdzd Y4 ded v it sdcjsifislgo dg
Stcj Btso Oded;v s L dzOG O

- ftod HSlso teOM jdzedy uBDEDT yo2der = fMdbk

- OolssdzOIsdyud MS O f OteCtsa GO

g jyd¥ dsc O LOHOYd MsLHOdY BJjMfddhslsdsects O9lstsditsse d dzv
EftcOodzj dzdw, shdese Odzdets? dzO ddzlsj dzdzj C sz Odzr dzr » OdzGtsted Is BOR ,
o &3d HOLYdS ORd df jf dshdyjsds@ddzd vy ®RO8s O 52 MdMmis &

- BJLBY OmMdzsMms! ls oL dzsBO

- B fstetsHi 2Mise dJ

- ZOHY y detsfyls! 1 [ d Odettedbdsp, d&iyO0hdr o shmdssj Mmd

- oMyl ®@d L tso Odzd W



¢ dzO dzd L WEdS ydsdzOdz dzr n o tsL 3tsy dzigtf s 2y fp©® tdz)j digif dzdz" 2] MY  dzs Is
Oo lstsd3ts B  dzj 2

{ OMMBsiste dids daDbzdzeizy ] oL Bsy detsiylsd dzOdBtSdzj § Isdfdyds 2
BifMfddslsd: 7 Oslktdse ddj 2.

I jMydasisd 2 Opls®dyHsddS|s Gafisgyfddaid dilsd* & Jsh F dakEdsded o &
Oo9 s s st ngfiaz™ ed . 2)

ABTOHOMHOE BOXAEHUEe

Yrobbl nepeasurateca 6e3 yenoseyeckon nomowm, Toyota Prius e sepcumn Google
MCNONb3YeT AaHHbIe A@CATKA PasHbiX CEHCOPOB. MOMUMO HUXENEPEHUCNEHHBIX, ECTb eule
GPS-Hasuratop v AaTumK MHepuum.

nMnAP A UREAR A4S 98 s ppHE HERAAd bDe bLeB R PRSP AN Ln A E SN2 S<Lnp AUNRTD &5 e MNMK nonoxEHMR
Bpawaowmica panap Ha kpoiwe e BumoHTUPOBAHHLIA B NeBoOe
CKEHMPYET OKPYXAIOWyo cpeay 38AHEE KONECOo, OH “yBCTBYeT
Ha 100 mMeTpos BOKpYr €ro ManeuLLee AsnKeHne
3710 NO2BONAET CO3AABATL 1 ONPEAENAeT NONOXEHNe
3D-kapTy MecTHOCTM ABTO Ha Kapre.

£
BUAEOKAMEPA ‘:
Kamepa: huxkcupyer
cBeT oT ap Apyrux
asTomobunes
¥ NOMOraeT paaapam
onpeaenaTb
NPENATCTBKUA Bpoae
newexoaos
¥ BENOCUNeanCTOs.

Aariuku napkosxwy (3 8 nepeaHem Gamnepe v 1 8 3agHeM),
ONPEAENAIOT PACCTOANUE A0 O6BEKTOB

t dmMedis§ MPd zsisdzr 2 @Gegles d&3s B d dz!

sdMO] BdMf sdz' L &j s d dz¥ ste 3Oy d & Googldn tSBewtO dimalzes d H jfifg Cta@ g jfrds d3
HOBUdDAR, EMmlsOdso dzje@dr'@ds rfdgGe jCHtalzj"2) ,yOfmisd Oelsts d HOLyYdS,
LOHdGI R Std M, Cobtst'?2 §skscOjl siftdkh dEy’ §sLdyds Oslkt

sdzj Hizjls tlsBplsdslss dists di oS dzOH ' adf®jield i isls ‘M ls ks ¢b dzB@ M .
ZOYOZO HodyjddwWw dzO tsfdese | dd&zjsh j2Mw dJdWstedgdOydd t ¢ Otelsj
kjCkh g2 [3BBd, dals
15 MY dds &0 ®EEEd &) 1G0cEHO, ZPotsckls § jtejHo ¢ Ols!
Emdzse dw A L OMmdzj 3 § dedats 2 k34 MisdesMmisd . HOWL Odets L Ists fp s d
sMtecjHMlsosds MeOodaj dedV L OB ZOGE o tej d3j dedzs slsmdzv sT 7 Wslsscte
Oz OW SO MS Odzdtelzs h qagd MdMisj BOR] Oolstsdseddy. 1 &OCESHOEW
j"jAHO s B’ Yydzseéts Isj dzj GoOW dzsets Missdze O, dats ftod f dztsa

1t Mmissw ded ® &ZzO 28 O0OockzmlsO 20 1dkd dO otisAhigyfsts Ldddfo OB o0 gd |
JediPaz sts¥ stcO. [ ded dijji M 3B & salzd 5 dzd O E ddzd MC siBSC Odedelzs B
OCY | daj BOzso Oy B sdPlsthhvzkdGEogl e § ZOddtelkzj s @ tcOo dIs



[ qBpBCiladd)tc § st  dds? &SHj & fniSpege B MY ddsisdr

s0OS j, Motd § ZOdr kO tOL ttOB s CTeslablotdsSSYtfsdidds@d  fiple M EArfrids
spdatso dzj dzdj ftetsh doaCd Hdw ftesdLe jHY dede' =7 d B] OB fsddstsls @ dzf @ d
edf. 4).

t dinlz ditw® tedf dzh sls fteddztsy j ded v, & tTestaalzv 6y ¢ 5] OO sisEd drddy @

¢ olstsdstsB d dids GdEje sfhfasmMsB dz” J jtcjHoadGeOIs! MW OBMBdzt sdzes 0o st
OolstsdzsBddzd Tesl a f§tsmdzi BJ N zOIs dztsclts B ¢ dztizis o dgff dgdfy BOtc ®D dpds
MsHjteydls Mdzjukzshdj, Wk ydd:

- dbolstsdzOIsd yd M¢ 53 O zft) c©B B 826 J . TresldaOjd302 Gc O dgfsdzy j Isfiyw , I
fsottcOyYUdoaOjls, o yYyjd@ j2 sBccOjls MoawL CO Mmj demfstetse d € Od3J
- polssdBOIdUI ME s 1 § jdadhjufiglgte s jsdad § ) d-Iis dalfic t9&sta zirfdsj J Is
fjteiMsteOdo Ols! Mw MOBO. ]l sHdIsj dz¥ HsMIsOlssydets dzdh ¢ 9" BtcOIs

MH] d&ZzOjIs 1 Ists BjLBY OMdes, Glsmdzi ydoOwY eofmj Mmdifrj L sdr .

- dolstsdizZOIsd yd MCIOWT &f Oltedk sMEtOo r s Iz ls g d3®©y HzO eBlslzd 1 PILS J i Bl
BEHj I MOBO LOjLYOI! HOY] © GC0OtOY.

- CCMistej dedzts ] BesleaRispiilszdig OMY 51 dzO afO Ist! € ftfstés ] fdrddssh Isco@ffijd Is ¢
off dzslsy HEB ftodzdes?2 tMlsOdtsetd o MzEyo) sfomdtsmisd.

- tOBEsB EPUAfg® Eydlsr 90jls fdshmr fisdy§ GfwisdhsE dtq
Qo lstsdesdgdets?2 fdMmlsj 3", LOIjd3 slftcOodwvw drn dz2O fMijte jte® Tesl
Csif Oded j 2, CtlsstOw §fjtedsHduimMeéd orfkmMCOjls tBdatso dzj dagdw 1y

ddMmlsj BO tOBtslsT Ooltsf qdzslsO o€ dz€ QBJ 57 9 0 M) B ¥ tced® EGHEDY tc js

10



bd' sttOLo kS & MsdzOtss, Msswh i osStke d MBlksdkdSser 2 d

) jemyfjShkdoer ©OLodlkdY MmdMmlsjd ftOsd ddy Bjmfddhskd 7 Osl

1 4 HOdlegla Motors sB 1 W o d dzO, Ylsts desor j dz0p Is € dgtsis dPaiaff,.i 2 o ' Hff isfdzizd
cBBtczHBo Odedj HdzvW Oobtsfdhslkso, C(bottts] N{ERAEdazONH HizBls
Neur al Net , 9 MoyilOdedd f cdHesdZcEC Otstesd d § tttse tcOdzdzdz”
HOdzdz" =, tsBJ MtX] uff sMovibedle | 3 StsB L stetsdz tsCteky O h jets RBJELO 5 9
stsydetsfls' ¥ , dgj H g ipOhgEdEARors dzidasvdalz.f OMEC MECOL Odz, yYybt dsetsj B
BOL] My jteS®kf!' sjtd M cteOWdyuj MSdB § cis@dedginds tcastHy hlOMlEj la

10C b msotsets tBBEZHBSO Oddw oS dzf yoOjls Isted §jtejHdedr od
COBjte, EMOdtso dzj dedz' = otCteke bLitOdhf slsdsets Mtej HMIso O. R I
MsdzOtetsa, Cwlstster j3 600 Caytg O HY A" otBsLIsS tc O

[JHdeddZ3 dL 90tedOdzlstse toj OdzdL Oydd OdzestedlsdzZO OHOfIsOYydd
odykhdrafmw IsttOdmf stclsdz" = Mtej HMiso, Brdz ftojHdzsy jdzg d ftetsl
Otef zrndde a3 s .[7ldBSls [pPRUzE aOfgdzj HEZ® M | B

1) IrHidjdd] ddsjtjmkzsh j2 tBd&OMid sadHit frlstsCO

2) Csdzoa jtelsOydqw yojlsdeseB j dzastsBteOy j dzdWw o YV todets

3) dzOn s H j dzd J Qtsdzlslztetsa Bl jCIstse d BddzOtedL Oydw dL 5B

4 fted®jddd] VEdtydd sfldyimitset Mmdadddzd? o @Ot Afla toh

sftcjHjd ddid aJ,letststsa M stetsfmis j 2

5) cOLBdoCO o9dHjts dO ftvwdBskzesd d2" | Mjedgi degls' M dzOR
COYHBEEB ;Mjcdj dzlsO

6) Wddz steOydvwy Mde dzOdzts o

7) cOfmMf sL &zZ0o Odzgdj HogdEMNdAMWw BI jCIstse

8) or oasH twjLEdz IsOIstse

1 OC dz8 yd ded d

] HOddtsj HuGtyw d@o ssdkse ddzj lstesj dzd™ §jtejydoOjls BLEd
sjodskscdd fjtejHodyjddy BiMfdhssdscs kteOdhfstlso qmq@y
Oolstsdstse d dz¥ B, bLftOo dw j ds' dsd z¥ H! g . | OdzdzCzO Iswj Chodeistsizs ¢ o 18
BimMfdasisd’ | Osbktsdseddd Gsckzls MORshsswijd ds §jtjHoddO
dmfsd L so 0! Biffdhskd j ketOdhfstlsd j MNeijnmlssO §sylsd
wOLoadlsdj dHY I f] kyy Mnteds Higts jcac®s @ dadih S df ©f) g wyfy ©

[ dlsj OO

1. 1 i Mmf ddzslsdzr 2 O sViskipegimerg dz/C dzj/S/Istetsdzdz” 3 [ by ffiste My sMisiz § C
https://ru.wikipedia.orgiiki/ 1 j Mt  dzsIlsdz” 2._ O9 Istsd3ts B d dz!

2. sdMlsj B3O OalssB@OIduUJ ME st Iyiftemenatdzj gl C O s dzdgts 2 d dzjj dy |
td 1 dd3 H thitps/&yftednsauto.ru/another/automatic_driving.html

3. temMOdese ¢. ., 14dSttOfmMtse . s. [BLBWK Hfteddydf se
sClzyO0sh j2 Mmtejur o BJfif fdzblfdediet BlzOgEdedzy § Isj - desdzse d
mMdMmlsj 3OG0R, .2016, . 60

4, 1 J MY ddzsilsdzr 2 Gboegls ft Mytkipediaprg [ ¢ dzj € Istets dzde'i 2f | 18 Jf 3z teifiig s 2 f C
https://ru.wikipedia.orgiiki/ 1 j M d dzsIs dz" 2 Gddglds s d3tsB d dz! _

5. dolstsy Gedtinflstc ts | =jOdL tBdz! tufpo jo. [[BL Bt Oolssf ddzEP@Fe Do Ist
Tesla// Moscowteslaclulbu [ € dzj € Istets dzdzT § J ¥ d @3z t& tfpss/mtpsCowteslaclub.ru/blagsla/obzor
tesla/tesleedetpo-moskvesama.html

6. 1 ts9r 2 Oo Beslf d dds IsCfQalttidia, o sH d Is j dzbo dz=Hifls) Te€mautonobileru
[ € dzj € Istcts ddgd 2] tedj dfy) zHdsttip dzslfa@tomobileru/noviy-avtopilot.

7. ROOdzse ¢ . I ., Z OHted dz ®& dzls jpdzdzj Sels@rtexdiz ~dzfsdg  sls.tc Odzef f S
bHOf sOydw f§oHMmMdMmlsj di3" SftejHjdzjddy oL Odddktses § tsdtsy j ddWw
fJLuvu Af¢f2rRR016), 2013, Is. 1, . 60

Aksyonov S.A. Grigoriev A.V. Analysis of the functional capabilities of modern unmanned vehicle
control systems, and development prospettss article describes the key components that can be used
to create an unmanned veld, functions, over which should supervise the automatic control system, the
specific objectives. Showcased methods of implementing such systems are described prospects.

Keywords:unmanned vehicle control, sensors, requirements, functionality, desigpjlatit

11



urs 004. 92

RiMMdzj Hso Odzdj] Odzetstedlsdsse B Jd dzOtcdL Oy
dLBtOY jdd?2 hdzd¥tse dd&jlsOdzdkztse d M
[ . 4. J1ttetsHddz

I emMEBseamMEd? etsmizun OteMmise jdzdz" 2 binrndedui MEd2 Ekdedoe j tefmc
borodindg@studentomsturu

I stesHddz . 4. RMMMdzj Hso Odzd ] tcOWbEisdgs &Gsod L 54 O d dzd d dh
B s Odzdzts o d vBPEzOY sof sMmowh jdzO otftesmiz BddOtedL Oydd
JLBBOY jdd?2 &BjlsOdzdzses d M zOetse,  tsdzkz g fdddalzF H lips Iff figwizts h
BjlssHT ¢ dse OQd @gasls @dgjlsei@®, s O)fdiis@ Odz' &Sk ls dzj § @ dziyj dz0, 1
Hiekzedj) eBddzOtdLOydqd. | t©OBBl] GftejHjdjd dJhnhdiHk]
ToEOClkjttdMisdSqd, fwtmojHjd LCMfjtddjdls M yjd ¥ o' wa d,
HdzW o' BtcOdzedzsets §C dzOMMO dLsBOY j dad 2 .

d
t

l
C

sdzt yjorj sffdzda @ydw, cOmyf sL dzOo Odzd § Bl jCIstse, G dztsB Odz
IZsC Odz d&f | diBjlstsHr BddzOtedL Oydd, fttetsesoatsy L dzOyjdedj, to

lodHjdd]j

t O sL dzkOo Odedj Bl jClsse s dr Hokdsjteder &5 dL sBtWOY j dad W
LOHOY &Oh ddedetsets LtcjdadWw. RMAotsHdOWYW ddW stedsOydw o kOSda dL
BOIsted yr , fMtsH j ey OM j 2 dde stedzgOyd® s COYHBAR §d¢Mmjdz dL tsB
HEMIsOlssydzts Bdese s dB3j sSBH B9 tcomtjtsudzg)dz@wzd@tstimlzyzolstsmJétz@ﬂqa
jets Meaws2fMmks, LOCOdYydesOw dmMSEkMmMmise j dzdzr di3d dzj 2 esdzdz’ dzd M j Is
[Hdzd B dL OCdR dijltsHtses wWodw jlsfw BddOtedL Oydwy dMAtHMSES

] HOdzdzts? OB sls dmmdzj H Iz j Is g jtad i dizjj Ay P OW W W {f € ts e deats @ ts
Bd dzOtcd L Oytd @B milstEvd tstfsts dziz Is ts dztshe dzh ¥ twfoL a3 felOQ e fizdlgjtf W6 8 tzg o3’
fsLotddl EMSttedl! it @pOEiO sdfCdnjlsHg) ol sldastf oz 8 DY j dsdff2e,j H §
Btsdz' hts2 fMisj ff j das ®F dsjctadafdnefid 'CE B j ¢ lots odzO Isdj ffefigfd@jdzists jj d3" j rdzd d ,
O L dzOo Olp! HEBEIGHRIS's5B &ZOMW 7, d sl dzizs ™ Y 7 d U BO® s jsdedz? | t
tcOMy 5L dz0Oo Odzdj Isj S MsO.

£ j dz! tc @estyldc’j H j dzd Is Odze stedlsds B d dzO® g myPfipdds,  Sdiy MSBG M d
otcj d3j di®\j fiflse jdede' | T REOGB @i dor Hj dzj dedetse s § dzOMMO 6O

s BmMdzsoadzr d3 L OH OyOds, tj h Oj d3" d3 o H OdzdzAs to jiH@jHiEIsES tc d3ts Y
Oz stedlsdizsse B d dzOjsdzd Py § Gridsueslf jafphoffjddg H 2 | o3 & v Ofsifi@acsty dytises,o ™ o
gL 5B Oy j ded 3 defizOs Hi®Ojdatlgtsdls dzOB stoj tsEOEfiastsdjdjsdy WW j CIsd o dz

t OmMMBsslstecdds fSHsBdzj j ©F Hjdzj dede’ | Odzetstedlsd3r ¢ dzss Odz! ¢
feollsdui Sy f§teddid dej dad § .

[ jlstH fiHds

e stedlsds sLotdY jls ©OLHj ddls! §qSfjdd HokR kdfse (¢
ulstse’' Hdmijhdy B' &ZO d&qdded BOdz dets?2. [B' ydes dmisdy L k2jlsmw
KOCY] sy jls gMyfsd (s Qizs®t. GsH@ dLsBLOY | dod 2

st dhf swoOt §§ s Mis Olstd s wd inf e dad v L dzOud degdd?m Isvste etOIsEPO
Hjddsmw &0 He O §&OMMO M § ki k - f jsdetsjc 5o (2@ 15 ) AMGO U eIzt
CeOHOBED dz®sse sPjmssekik. S ZOMME Mslse jlsMise kfiso tslstbasdydjs j dgts dgi
Gzdjoscts d fjte scl, Loty i 0O urlthjdrdedsidd tso dzd W & wOMEGo 1 dzv

[ 0dzd § o' G CjslgfefOzs BPg BJ Yz Q28 dzj T dzR@ t) D az®

h(k) = r%alx( 55 df
Is B h

12



GH(J;E)Ewowl(ni-nb)z-OBJ>1QdZ@fnfr]tSSOW(SﬁB@Hﬁd%mﬁmﬁMCﬁWZMdﬂvBtGOXJdZdW-
r Odzdz" 2 d3j IssH tSBEZOHOjIs tWHESHE HMissddmise :

1. filsts syjd foshis doskipp@iém®yddd" @ o ydfdzj dedj dalzdzj o
fnisalsglztjdztscts BB d2s O cdMissctcOBBE lslsj dzC s fj tetsE 5

2. {[fIsd B3Odz' dzr fstese (ddzd dzOBBHK Steseso) orsdtOjlsmw
HqWWJtGsz.uchuq’o[ (dinf fezsR s o @zis € @ fipls et tc O BA' so¢dj ¢0O¢
ddzsj etcOydd (dmMfsdz L v SdzsBOdz! dzf | Mots2Mmlse O) ;

3. [ Gkl BflsJ l]’tetsOdzOdzq’chthsaOdzf HOdz! dzj 2h dd o90ydz j Ofmf j ¢
wigC sfylsd, OfmMyd s ClszOHN.MO; OL HJj dzdIsj dzi 2

4, [ jIstsH dztsats ﬁ't$1’0|2 fsCtcr 90j s Htdg&isdets g thhk'Sdilsdcthdz! dz" = toj h

s dzj HsMlsOIS O lsdztsfr]Wls l]’tsdzlzu;dzq’c; tGOLdsflsf: dzd dgd.?2, O O

,c R/

tdfm. 1. ¢alstsd30Isq’1ufn§OW dezOtsq’Lﬁ)a;Efml'ﬂtscgjzblsdzﬁaj
[ JlstsH 1 jtodzsij dzO

[ Odzdz" 2 B IssH HBMISOIssyYdes h dtetsh &L didnd dz'dlo Ldiydjjdsfigyw  fotisk Otz
B ssHtsd3 sBtcOB SIS (.

lteddzydy tcOBBIST Oze stedlsdzO L OC dzs Y OJ Is fipy0O Is ¢s &) M@k} Aulg Ysfdd dig
udmdzsd3 f(ddedg dzj Belf eIsBIPs O Cdzj 5 efmjds §JEMjdYd dMsBHdSS
hoc) dOTEMEENWOdDO U ddv Ywitshisd dCMjdi?2. ) OBEE wWOLGEHs
MOt e s od fiffsdesets dzd LiSidy cots h oG tdso ddgj 2¢ tisls tof tef" CofyjddBD o s & [p jelisflgy dzd B
Yjtede d3. [ dzv efMmMjcets dLBBwOY Jdzds Jic®BphisR Pz @OMIsO W o dzw j Isimw

[ Odzdz" 2 3] lelag i sdd®OJSlisS o odH] TsdBjn, BlsOYyOshdaomw yjts
Bsclzls Brls! EZMisteOdzj dz" IS8 5P ts dzdzth B jo @Y getdzdf W SB tc OB

fiktH $2Coj dw

Chtsls B@BiltsH fjHYsdOcOjls dhf sd L sDHJO dedty dz’ ICh(=tdr{1f) .dzlp R  j M)
Btsdz hsets BCdzO twOMmMfmydls' e Oj sy fstesetsoatsj L dzOyj ded ji,MdafftsL ¢
®BOIs j B3O Uj ¢ dJ IsHY dpH OWaO iy fyQeC tscfndzd ¥ s t6OL dzed ylz, ftojorh O h zs
BOdzsdz tsCdzj BJdzOtedL ¥ Isfqw ) et dd L dzOyj dzed j o3, f sdzlz y g
LOBj dzvsls BdzdLSddBd S dMatHd d&.

%+ T e o e
U U
I i

e T T e s T N O s T
- * =& @

]
T T T . e T

tdm. 2. 1jtjdjh jddj BStsd o d3jIstsH
1 JHBEBMEBOGEets d3j sSsHO WwWodzws Isfpw tOL ter o &ZO0 dLtsBtOy j dz

By des ZMisteOdzd Is! HiS tsdzdzd s oz desPl]. sBtcOBBISEB2 (fsmMisfesyj M
RMftsdz Ljlsmw d3j stsH, o hdsodsd, H&Y BKOBSBISCd Yjlsto

13



[jltsH, dmitsd LEz¢hd2 Heoldjjolszzy ¢ sdslc@®dgs O) o

[ SfjHjdjdd" (Stsccoset LdOyjddY o HOREsHE &jks
COMYtjHjd ddj Glskj @ tss Mjtses. RLEYOY kv llsjdSd Mjtsd
fjeses Sk 0shdh (JdOMEEds@. § 6 aydefndef i sHOY AR OF O’ BB Y &
szt yos s fsojoidshls!, ColsSOw, fjHicds)ydls] d)ds, JEHH ]
slko jyoslk LO fjtejHdd?2 d LOHd]?2 Wtd . Ckd ¥Wsd ekl B’
BOSMIBIL qelzjls { dstesfdé Hokn ctwlk§§ §dSfjdy?2.

tdm. 3. RLEGBKOYjdzd] Hobkdjtdes?2 a6 (

ltojHmisOs dzj dzdzr 2 Okestodls g HEMlsOlsydts §toshmls d dlsjtcOlsde
JLtsBWOY jdzd?2 HOdzdz' a3 3j ssH B3 f 5dzy®©y dzti)ey s daff " 15 B tz B s oz vfizdzOMm dz,
tOBBIsj M 1 IsdhlsQdse ftasdsidemdadsOas@ahy dfy W

[ JltsH 1 dBdzt €O

[Mdzese dzOW dHjV 156t Odzestdl B3O MoMissdls o Itsd, Yl
sls ktsySd ¢ bktySj &O d®fydzez ® dzdnds Odzs D® dr'datzs 15 Sis ¢ dzts (gy)dzd W . )
cOMMydlsr 8 0jlsmvw OS:

B(X,y) =m(X, y) +k* s(x, y)
GHI(xY) —Mtej Hdz] | BlsCdztsdzj dedj o' BsteS d HsRY) dij S GsosHs@easl dzis)C o [drflsods

1 Otc Odijtsticts j H judjsls cCEEOdgdsOslsstelz Ry dets dMf sdz! L s Ols
1 &20y jkezdQ2L OH O jIs HBMIsOlstsydets Rtstetsh jj t©OLHJ dzj ded j k=0RI—j Clsts9
jfMdzd L OHOdZ Bj dz .
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R(T)= sh(g) m(T)= P(T) ,a)g
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BorodinD.S.Met al s® and all oys6 raster Theartrles debotedtar i zat i o1
the question of Idoy ¢-Gonelkantjes bimarizadidn slrbages ard recaived with the

electronical microscope. Global (Otsu, Abutaleb, Kapur, Kittler) and local (Bernsen, Niblack, etc.)
binarization methods are analyzed. This work includes defined quantative and qualiatiseteristics

for effiency of binarization method evaluatidrhe results of a conducted experiment revealing the most

effective method for chosen image class are provided.
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1l Gt ORBBO By jls MsHjtey O! dj Mitdr 5 Mshistsw dzd 2, H d
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{fdmOdzdj MddasOCMdMO Wi CO Bisy datsi dftda v A OWAHIGO [ Fted MY
cLM S BfdmOdedw ftescteOd3ds Hdzv BOh ddzr v s1tend delZ@® tefcflfiy jUs. M d dzls ©
s dz¢ y J fg dztgtari@g, template, begin, end, state, dir, char, nul, left, right, and, or, write, move, goto
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1 COvyd mlse j dH<ddrBligr¥)d C@issjcl® o' Miskzf Ols! dz¢ B OV ff tsdndzj H 59
LdZOCtses ¢_e. 10yodzs dqHj dzlsd¥ dS Oststc® dzgj By dils BT Is! ydWwtets?
dlstots &ingX) & dzs B OW fsfmdzj His9 Ols j dzt dztsfyls fnd d3o s dzts o , LOC
¢ d d&zo sdz! dzOW Lchadatids-Codstaar>) § Mmd dse sdz  d dzd Jet " jiMmlsdzOH yOlsj ted -
LOdzt yj dzdzts] © tHJddOtdz § SOor ysd. 10fdm: Mmddzo stkdH, © cHjifmlis dz
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fsLosdzwels L OHOo Ol Mmd dBats dgrd ddo ez Wi & & delriddnitsdO délpls te 5 ¢
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<translation-unit> ::= {<external-declaration>}* <external-declaration>
= <turing-definition>
<turing-definition> ::= turing <identifier> { {<set-declaration>}* {<turing-declaration>}+ } <set-declaration> ::= <identifier> =
<string>
<character-list> ::= <character-constant>
| <character-list>, <character-constant> <turing-declaration>
.= <state-declaration>
| <template-declaration>
<template-declaration> ::= template <identifier> ( <parameter-list>) {<transition-rule>}+ <state-declaration> ::= {begin}? state
<identifier> {<transition-rule>}+
| {begin}? state <identifier> : <identifier> ( <initializer-list>) <parameter-list> ::= <parameter-
declaration>
| <parameter-list>, <parameter-declaration> <parameter-
declaration> ::= <type-specifier> <identifier> <type-specifier> ::= dir | char | state
<initializer-list> ::= <initializer>
| <initializer-list>, <initializer> <initializer> ::=
<character-expression>
| <direction-expression> | <state-
expression>
<character-expression> ::= <character-constant> | <identifier>
| <tape-number> | nul
<set-expression> ::= <string>
| <identifier> <direction-expression> ::=
<direction-constant>
| <identifier> <direction-constant>
= left | right <state-expression> ::= <identifier> | end <conditional-
expression> ::= <or-expression> <or-expression> ::= <and-
expression>
| <or-expression> or <and-expression> <and-expression>
= <equality-expression>
| <and-expression> and <equality-expression> <equality-
expression> ::= <relational-expression>
| <tape-number> == <character-expression> | <tape-number>
= <character-expression>
<relational-expression> ::= <primary-expression>
| <tape-number> < <character-expression> | <tape-number> >
<character-expression> | <tape-number> <= <character-
expression> | <tape-number> >= <character-expression>
<primary-expression> ::= <tape-expression> | ( <tape-list>)
<tape-list> ::= <tape-expression>
| <tape-list>, <tape-expression> <tape-expression>
.= <character-expression>
| <set-expression>
<transition-rule> ::= <conditional-expression> : {<statement>}* <statement> ::= <write-
statement>
| <move-statement> | <goto-
statement>
<write-statement> ::= write <character-expression> ;
| <tape-number> . write <character-expression> ; <move-statement> ::=
move <direction-expression> ;
| <tape-number> . move <direction-expression> ; <goto-statement> ::=
goto <state-expression>;

{dzdisE€d dsOSMdm “wiLr SO & @idempPr o 3GBE@Et®! S LMo
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turing increment section .text
{ 00: 3C 31 7506 B8 00 00 32
begin state g0 08: 00 C3 3C 00 75 06 B8 31
1: 10: 00 20 FF C3 B8 00 00 80
move left; 18: 00 C3
nul:
write 1; section .data
goto end; 00: 04 00 00 00 01 00 00 00
} 08: 00 00 00 00
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00: 3C 31 cmp al, 1 H H switch(al) {
02: 75 06 jne .el case 1:
04: B8 00 00 32 00 mov eax, 00320000h return 0x00320000;
09: C3 ret case 0O:
0A: 3C 00 cmp al, 0 return OxFF200031;
0C: 75 06 jne .e2 default:
OE: B8 31 00 20 FF mov eax, OFF200031h return 0x00800000;
13: C3 ret }
14: B8 00 00 80 00 mov eax,00800000h
19: C3 ret
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