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Perfoermance and Robustness

Tuned Block
Rise time 0.863 seconds 3.01 seconds
| Settling time 2.94 seconds 5.85 seconds
:“‘:m’”_“'ﬁ "r“ - wl | Overshoot 5.63 % 0.000101 %

| Peak 1.06 1
Gain margin 953dB@322rad/s  |15.7dB @ 3.2 rad/s
Phase margin 60 deg @ 1.07 rad/s 75.2 deg @ 0.574 rad/s
Closed-loop stability  [Stable Stable
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Llenu u 3apnaun 30P
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Lienb u 3agayn S0P no matemartuke

Llenb: O3HakoMUTE nonb3oBatenen 3O0P ¢ MaTepuarnioMm, a TakkKe NPOBEPUTb YCBOEHUE
3HaHWUMN.

3agaum:
1. Co3gaTb TeOpeTUYeCcKun MaTepuan ans BbiOpaHHON TeMbI;
2. Pa3paborarb NpakTU4ecKyo paboTy Ha JaHHOW TEMOMN.

& Category: Llenu u 3agaun S0P

{dM. sGdzj ude 2 ©20KLJOdzls { dzj Ssebdadzsce s Zyj B dz

10



[ Odzdzr 2 {1 dzj Slstetsdedz" 2 EkZyjBdgr 2 Skt fts i3OI
1011 S d&zOmmtse. [dz MHjteydls S0O0C Ikjistejlsdyj MEd?2
L OHOdzd 2 dzOf tc @asdejcdz@ 2 dz@ fiwmH dzsdzsz etsmikzH OteMmise §
HtsBOQodzj dzdw o 1 Istsls tj Mkt odHj sd3OIj ted Odzts o, |
Hdzv tsteeOdzgdL Oydd MOBsMmistswilsj dz dets?2 tcOBSlIsr Eyoh

IdBdkdscteOl dyuimMSd?2 Mfdmss

1.1t 1.1 . viesodzed f | 6500td yi @S SEetstuzs s Cis
tcj MztemMtse Hd&zW lsCtc’' ssées BBWOLSO OdzdW: EZyjs.

2.stsdzd Mdzed yj dzd soml. 4 S sotsHMlses Y cdz! L 5o Olsj dz
dOdzj Ssd¢®, 2009. 116 f.

3. O jdeS s [ .. R dzW t5tc d30 Y d JSuiz8zOn dzs B o ®u dSip [Ots g
Eudlsj dzj 2 /1 1 O0¢€ O di 260j1tmy j S1lsd o 2;.
URLNi p. esfld@BHBOBO1&BKON jddw: 11.05.2018).

10 dIsO sIs Isjf dzsotsets dL dzsMO € s sdzj dzlstsedr3f § yoO
1Byl 9. b

1 SLHj.poO ¢

1 VR (WddzdOdz) vteanv, 6.

tSdzj dzlstso L Misdtsnyjfizs fuDdleddz v
shif! slsjtedets? IsjrndegdCJ. [dz BsyJdls
dmf sdz’ L 5o Bteg @ b el b f s daRts doty o Py
fdzi dedv, ddaWtcOCtcOMmMdesets dL dzeyOlsj d
HOdzdzts?2 f totsB dzj d3f dstsy dets  dzO2Isd o
I t sets kM2 Mlse®. w4 GHAES2 hHdkesicOs
J ydeoOjls MmMjydidedj ftesoaosHddcO d ¢0¢ fMmdzjH

Bjdej dedj tOL Bjtetses HBtstesy j§& dzO@ j yOldats?2  dz
tcOL 3 etso  tOL di3j tetso B HdSe Wtsd! cdtetso Odzdzs G
o jdzd Qi Olsr dO KOst fHftetsdLotsHMmlsats fj yOlsd
Mtstosdz Isjf dzts sy dets tslsoatsHdIls! sl dhmistsyded € s0

o N~
&
&

Time=10 Color: T

. ——

"" I
| ﬁn |

11


http://nip.esrae.ru/14-113

Time=10 Color: T Vector field: -grad(T) Displacement: -grad(T)

tdm. 3

B3 Isj BY j t6OIs Iz tc dzts j DORSH) IsHSY tois] di dsfflo jB diiz isdr ©
dw d BJjL dzdn. [ SH J§ dzd tets 0 Cpdedope BYHZMS] jdis
Matldh 68 s @8 GsH j dzdtetso Odzdw oL 4 d3j d3 dz
WtcOedzj dzls, Is. €. f§sdzdshmis: ¢ §j goHikdOy,
N¥d tUoLetdzdls Mt ¢ sdsddls: 9" yd mdzd Is § dz!
oBHWh jets dB@jHASES Wd cdicse Odzdese s
dlsj dz deseg s tsa dZOYHjdedWw d dzO tdfm. 2 M +
ZzO dwj Mty ¢ B stedzs?2 BsHj dzd d ttOMY totsf
Zdzi SOl dBBsHj dzdtese Odzd W WitcOG d3j dals ©DOR3G yOls
jteHddz Mmded ) § ded § desd3d dzOdz! dets? t©OBtSYJ 2 sy
dis ftesHdzdls! tjfmMktel tOBSIST |

I gdzdseOvdud Mcd?2 Mfdmst

S, ST oSO R
R A ECE<SEEEE

RV
ﬁ“”O%SO"

lLulsttkClbtodzts] BsHj dzdtetse Odedj ! dzj Sltetslsj o dzsc
dzz M € d dz r.1, RMOSCte, 1.1 . stydbktetsea, A. 1.
dzj OGc{dzls ls(;Wcﬁ:ds-dal Rt-mdismdzd;) v O0cddzz -qlur, (A00E

s o'tk CtsdzmMistezSC ydd EZftcOQodws hdrn dBsd dzlstse
) LOHOU) btejnatsmdts?2 it sted]j dsOydd Ofmddsd3 Ist
l 5A BBW dzd dzO ¢
1 VR (WddzdOdz) vtenv, 6.

[Hddd3 dL Bj stsH s ted " § ded v dzj dzd dzj 2 dz" n L
ClCofaplOdas? dzd dzf AL Ofysfideetsdzy 6 h d2 ©hkh jMise dls!
LOCtsdatse bkftOo dzj dedw Hdzw (MR tHEE2 daj dddj 2 dzts 2
FtcOodzj dzgd?2 flzlsjd3 tihjddw MmMtslke jlsMmlsekzs hdn L
g dzj 2 &' R k4 tc O oty fighs jo2 Middis jods( H O .

] LOHOVY)] btjrishmds? §jtjstd] dsoydd Ofddds.
Of f O OkO) ffe] HiNsak®O&sdsdeS o HdzjddzPdsjj Bafp@w L
9C s yOjlk HgOBI Ui MSd) bkOodzj ded™ C2dzj 60O, &
{ o] @B d sskz0 J kwOodzj dedv, sfdmreoshdj o
[ ddzj OtcdL 28 h OW tBteOIsdzOY MmawiL! LOoadMmdls s Isj
SftejHjdvshdn Mthistswdd) S OLOddzs?2 EfteOo dzv j B

I woBisj [ 2] { tsthlssh g ddsedade sdfdaiddd - § tc iz disi D ¥=j
ZOYO & dzF ¥ TcddEmpjlad M S e Mls o dzdf Gair@t gL EROT &% d € Bste
bfesh Ojlsimw, d dagj LOodfdls ls IsjSkhdn L dzOyjc

12



oL BBy des o' BLOl! iz OB di k¢ I btk i wiahe dipy h g «
50¢%J d Bl jCkhdn L doujdd? kddksser i Me st
MUujls of Hjdjddy dL LOdCabbrdsRuEsgizd didpep@duindj ds
fnd mis § dgls e s § s dzdzd Is j diiz 'dgd dgdsoftso 5L dsz M glalipd iz € Is
odzdwdzdj dmMSdzs yjdeder = ftod bfsh jddd dddj Otd
sOClkys kMY (PBREHERBSEWYdo dzdlS @) L 2dz O] § g

ECOL Odzdzs? e dzj OtedL z¥ h j2 SeOlds?2 Meweid dL
ByISdf n of Hj dzW ] Isiw dztf dejeDee@™ j WO fd s gzezO, o ¢
By dzs dz02 Isd  f szOM telEDdmy g R § Sfdzi HEE N j &5 § SH

ltesojHjdzdzr §] o' ydmdzj dedvw fsL otsdzv s Is s jtadd Is !
SHdzdr d Ijr 2Ot dztf ddpwig' dzd dj Bsd3j dzls' 6 OMUJ
bojddyudoOjlsfy ftod dhMicd LcoOddd bftth j ddzs?

Il dpdzdseteO¥ dud MEd2 Mfdmtse
1. Vorotnikov V.l. PartialStability andControl Boston Birkhausey 1998.

2.l stetslsded S ts9 1. R. , . l 5n dgv@rd@zQ o¢dzdldzj Oted L
bftOo dw j &g & TdMisj & Ijtsfr]tGJHfr]lsatsd:s sBtOlsdts? f
vfteQodzjdedj. 20L7. v.18. ~ 1. 4.

t OLOBSISCO floscteOBZR | OV W jte Hdzw BBEKOBESISE
WicOCIsOdzts o

SOLzdzd dz t .

[ ErklsHdfetse

1 VR (WddzdOdz) vteanv, 6.

JteoOVWduimeédy t©jHOCIstsSter LOdzd &3Ot Is Mtcj Hd 1 tot
COC oL stsls Mdzzyo?2, CBGHO IstcjBtso Odzd W
d MMd c5dzO dzts o q’ smdese dets?2 BOMMd fde@B = tisjo Ols j
d MndtsdzOdz’ dz" 2 fdMOlsjdz, d MmJ RdSE dzOMMmded €,
fjteOydd d ftwjHi weadzwels € { totsc tc® dythig O WhigREtaH.
1 Btsdz h d dzfnlse Iz tcWHtSe ' R ftsdz' L so Olsj dzj 2
Wi mid s dz0 dzO d3. l jhH! sdzd dMmitsdz L kzsls Hd&Y Mo
sBtcOY J dzd v . 1 ZOG sH Ote) 3ty * s WG todiafsl? ' ¢ Re@IY J €
LHOI! toj SdzOBE ddzd ftetsmiss tojHOCIsdectse Ols! M
OCIszOdz!hdpO oatcjdg . | jH! dd3j dedes M 2 yofm tOL dzd yd
dzs Hj2 o Bidsodtsds yYyjtejLr SCdded, cOLjilsr, Y tcdzC
1 1sO dqdet stedzOydv tWstedidzj 20 L OadMmdls dOMMse ™ 2

ltetsW j Mid sdzOdzt dz" d3 H dino@?]dg e Qidis dz @O jriflists) taiEfR el ts ) Is
Wikd€ yd?2, ftcj Hd&ZOGO] 3" » s zdzWtedsr dzd (Bsh dz' d3d
Myd dkz orasHwWIls ftescteOdRBBI MisT My smsedz §j T o9tsf
tcOmMh qtedls: jets whde f ddefmilstclz d3 dzls O3] .

SFML3z dz' sd d3j Hd 2 gz®'® B dB dz t5IS

]l HOdzdzs?2 tcOBslsj Ofls Hzw gl e d] jsedERdedAS BVIL ¢
(tedfm. 1) Hdv ftsylsjddwy d MrteOdzj dzdw dL 5B O

SF ML ( OdzG dz. Simpl e and OF dfdetsmidv@W t idme d |
Bz dz Isd &3 Hdi’ dzOw ¢ BfgeEE(tsHsdzQ@O) € tos it dz®lsfWizs ta df 2 dix
BdBdZzdtslsj €O 19 MOz dzO C++, des HtsMiskzf dzO IsC
d Go. 1t} Hfr]ls@adzwtgtdqufrplslsacﬂSIQtssmdzd;lesdﬁEdzOdztsG SDL.

= — X e
I8 80

3]
7]

S
G’I_

13



SFML MtsHjteydls tWwH ®BsHEkzdk]i?2 H&Y ffttshistsets
ftoed dztsy j dzd 22 Rtk SEHAEBE dzd slsj € ftoj HisfylsOo dzv j Ismyw

I dzOflsswh jj otejdgw HEMisky d MdjHkzehd] &sH

1. Systemd Zf tcOQodzj dzdj otej d3jdej B3 d  slkss¢ O],
CO¢C oMy dBsHEdd LOosadmwis ls dzj ¢ ts.

2. Windowd Zff cOo dzj ded § ¢ dzOd3diz @) & s Gz dstsie O ldzg

3. Graphicsd HJj d&zOjls ftetsfmis' &3 BGlstsBteOY j dzd j G to
dL sBteOy J ded 2 .

4, Audiod ftcj HisMIsOoadzw jIs ddzlsjteW j2Mm Hdzv EftcOo
5. Networkd Hdzv fjlsjoer n Htoddtsyjded2 [ 1].
]l HOdkts?2 OBBIs] dMifsd L s Ozl & GdpkEcsdL o

=/ S il

tdfm. 1. [ccsbdf dzd FNEj Hd2ds?2 BdB A&

leddzydyf Hj2fMlsodw  os¢ c0Odd

tnd BO ttOBGISr ftocctcOBRB | OVt l]’tQJanlsOad

r dzv Istsegts, yYlstsB' ftotsctcOBABRO LdzO fl dL tsB te
CEHO MR tcOdav Is! @ ja kdfL s Dy hi dizd 2% O o dzOuOdzJ tc C
fkzlsd ¢ ¢COlOdtsc Lk, 9 Chltstotsd wOMf sdsy jd' dL &
tcj L zdz! SOIs tQGBtslsf.

¢HtGJfI’], fsdzzyjdzdzr 2 © o9dHj MmMbtesC¢d, §jtejHO
ClbstcOY LORBAJEOBOWEEOL @dafiz] o ydmdzw jIs § tsdzdzr |
fOf Cpuf teg Hafj C IststWWaPH g Ofsgaz | ssls Ctsdzlsj 2 dzj to ff tofs
eWH WEdCyd?2 bLOCdd BKLOL A, Yt o Cwdzlsj 2 dzj te
cOBEOn Jtoj Hazsy Plizgetrg y § OO zsG O.

1l Isj dzj inEmgCopesdj 2 dzjtc ftesdzdmis™ 9 Oj smMWaytf isL 9 c
syjtejHd fHklsd € CO3HBRBEzZ dL dL sHFMOpajdrzafiPFile ¢ t
fsdkzeyde (Eklis! C dLBBtOY j ded ¥ , Linaget® z yo@fjHls] JjdgCds |

Is
Is
tsB j ¢ I<Cler [dz ftojHMIsOQodzw jIs MtsBB?2 dJdaW stedzsOyd®
LOGtoky jdedetsets dL sBCOY j dad W .

10Ijd3 dL &OIsted yColordL { isdijsdzj dzls oz dz€ yd d Ge't
ftesdLotsHdlsmwy ftdzkzyj ddy Istty m dbdsitcd gls o fyEdHsisd
ddzls j dzld o desmils: Yo jlstse fJE¢Mmj dzse (RSG B8Oy HEBRBE dL

[ Otedy® Hdzvw COYHBGEt COROZO ®BtOBOIST 8 O] |
dzlz ) dzts? Hdzvw tjh jdedw L OHOdzdzs?2 L OH OYyd.

[BtcOBBIsOdzdz | ®BOtedy' M dtcOs IKolsrie § stz ¢
whkdzS ydd RGB_to_Matrix. [dO o Mmoo ts¥magsyJSidsiiHEter!
MsnteOdzw jlsMw o tojLizd sqekshd2 WO2d dLBBELOY ] d

14



M3BneyeHne
cnepyowero
aapeca u3
KOHTEeWHepa

- C
Mpuém agpeca CEPEIRIE dunbtpauma

3arpyska

KOHTeMHepa aapecos 3 n3obpaeHun 8

nanku KOHTelHepa
3/eMeHTOoB B Nanke

Image no agpecy

Ecnm MNpeobpasosa
Bonbuue Hue Image B

Het matpuuy Color
aapecos

Mpeobpaszosanue
matpuubl Color B 3
maTpuupl short

BbiscB
metoaa(cs) no
0bpabcTre

YnakoBka 3
matpumy short 8
matpuuy Color

CoxpaHeHue Mpeobpasosakmn
obpaboTaHHoro e matpuupl Color
n3obpaxeHus B Image

3aBepleHne
paboTbl
nporpammbl

- Pabotaet SFML

C++

tdfm. 2. wnjBO OBk’ ftosc tcOdBB

SOC ©OBskOl! M fEEdiE0Bds?
JjyH) Uid® fdmskfOls: ¢ OBl jcofflsy tothdsty
f 615 ¢ & 0 BEMebmIOMEdEIStudia | Mdzd SO O dzj bkfMlsOdzse
fisL HOIs! fhbfgls®2d Y Cdy ydls! € dzj d3ESFNSs & & tsdgdizs
Issets dzydes HEBOodls! Y02z ) SBHEA § tfEdcis®dds"
jets o ydmisr 2 cpO2 &z fEsj SO * .
sjfjte! oMy cobset § io@iBeS ISt d wOFdRdsss oS

d

Mded BOJ o3 L dz2OyYsSd S o33y delsOtedw M dzzy dzr = W lkdzC yd =
MeCs®RRf ddzdtctse Oo . 10 CtcOdzy @BW aapls mevd ML dabzfy s d3'.
LOftesmdls OHtejfMm O0fCd, o Ctlststets? dgzy dzes BB KGO
99 JHY Is], sy jls BT Is! Jﬁy HJO&zise o C tdhtsdzi .

fesctcOdRZBO dzOyd dz04 Is o tsdzdzw Is ! clOB $Isdz 1 ofCds
EmMy jhdesdz ¢ tsdeyOdzd d q’lzlsyd3 Mstseh jdzdw o € tsdzmt
ZO2Isd o ECOLOdds?2 J1O0dkd §O0fC) wWvHsd M dMetSH

tdfm. 3. RdZSj¥j2f §obcLOBHE | tOWW ]t

I 5L d3tsy dats fyls g

] etsctcOBBO | cOWW jto tsIsCtor otOflds] 2 difejstE idHR 1€ tiodz'c
O dq3j dedets SdzO0 ff L o sdzW j Is:

1L.RLOBj dzgv Is! Btedj dzlsOyds dLsBWOY j dad W .

2.1l rfsdzdzv s Mo j s tetc] Cydr dLBBWOY j ded v .

B ulstetsdls! cdMmMstsctcOBBEZ ddzlsj deid o detsmisd yo J Ist
dL sBtcOy j ded W .

4.l " fsdzdgv Is! HjStBIsLdyds dDdsBtOy jddvy 5 L

5]t HIMsOQo dzv Is¥ L sBOY Jdzdj © Blslsy dz¢ O M4 @

6.1 cj HMIsQodzw Is! dJLtsBtO)y jdzd] © BJddzOtcdzsdz o ( +

7. tedd3d dzw s+ € dLBBWOY Jdd¥ MIsOdzH Otelsdz’ 2 ( dzc

8.RMC OIs! cteOdzgdy’' GBI jCIstsa dO dL sBteOY j dad d

Qulstetsdls! WtcOCIsOdz .

15



10. 6 s  lfists OC s Odzr  (orig @l FOO ) W

N ubbesdls! Ssotdl ujtfddntses

12.dlstetsdIls! Ctedolzys 1 jL!' j 5 MeaytelsCj 1 jtedz s
s stedzr & sty S

13.ubbtetsdls! BhosctctOdddSd M L OHOdkd & ydfidks

lteddzj tor tcOBBI' ftosctcOBRBB | cOW W
ftcdojHjdzgm Htodd3ter or § tsdzdzfsdzds'® f3Ris® OB ©
10 tedmMzdzSCj 5 ftojHMIsOodzj dz0O Mo j ssC Bt

= 0O

tdfm. 4. RMABHAdE] dLBBKOYJ ddd

{dfm. 5. vojlbBlihiEedcydy cujter 2 dBdise

10 tedfkzdeSj 6 JLGBLGOYjd@ cdMmssctcOdd ddzs

16



T
|

|

T

2‘0 X 1200 Total pixels in the image 2304000
ence intensity

tdim. 6. JdMissc OBk

10 ez 7, 8, 9 HtojHMsOodzj dets tOL dztsy j dad §
COROZOd3: CteOMmdzr 2, Ljdydzr 2, Mddzd?2 MmMitslse jIlsMmise

tdm. 7. stOMmder 2 COdzOd

t d . o1 Jddr 2 SOdOM

17



tdfp. 9.
ANcOGdi3j dzls Moy teclsCd (Wddz ste®@) M fted d3j dgj dzd j d
-1-1-1
-19-1
-1-1-1
ftod d3dj dzv dzdzs? € tdMmkzdzSkz 4 HftedojHY dz dzO ted Mk

HozZw o' Hjdzj dedV (EmMddzi ded¥w) GcteOdzedy dzO dL sBteOy |

sddzd?2 € OdzOz

R e R e

NGOG B dils qLBBGOY ] ded™ § s5fdzi o tod dsj dzj dac

10 tdmkdzs j 12 f totsd fi3d3ezdziidd (6 d tigjolsdds s6® Gt
slsdgtsh jdzgds ¢ dMrtsHdesdBz dLsBOy jdeds 11. [ Odz
Codeszter Bl jCIsse dLtsBOy jddw, Yyt &syjls BT
M 3o sdz! des?2 dJdeW sted3Oydd dL dLtsBteOy jded?2 d o tew

tdf. 10.

tdim. 11. RMattHds] dLtBKOYj ddJ

18



tdfm. 12. RLGB®GOYjdadd M or" Hj dzj deder &3 G t

10 tedmizdzS J 1BW @Y leE@dOpsAMdse, f sdziz yJ dzdz” 2
H Odadz" = :

¢ ¢ Md s5e36C

1 .6 ©9 d & {--P]JE+C

1 Qo d eFF N

l Qo ddB: P

ltcQode®: Q

vetsdz: (360/32)

{ df.LYISBAC 5Oz ¢s kzMlse

stcdoaOW 1 jL! j o Wtteddj [ dMmlsO ftoj HiMIsOo dzj dzO

t dfm. 14. stedoOW 1 jL§

Jrhj fwedejrjdr fddjter ©Ossl' Isjo ddd dd
LEOWY .

19



1 OC dz¥ yd ded J
]l SBHJ] HOddzs?2 tcOB &'t dBls dgzd tsRAYORMIs ' Q@dz S B &
WtcOClsOdzso Ctz©. WL O&gzO% tcOBtSISO dzaj ftoj HMIsOo dzw
Codf ' s lIsjtedets? cStcOWdS (. [y yd dz fsCOL Ols Yk
oL sy desfisi 2 Ysfkzdzvtcdz » ctcOB fRNMEZf{E s stsd g O(

ldzgefpr ftesetcOdRZAZ” | tcOW W § to:

l.zdesCd2 ctOWdud MEd2 W Ekd€ ydsdzOdz.

2.1 sL Bsy detsls!  § OC jIsdets? tsBtcOBBISCd L tsBtoOY J

3.1 sdgv Isdzsmils: CHO.

4 uvHtsBMoats dMisdz' L s9a OdedV ff totsc tc O dzAd3" .

5.1tetsfr]lstslso EMisOdzso € d f jtcots?2 dzOMstets?2 ¢ d ¢ tet

[ d delz :

1§,tsdzfrjlsdzJ dz" 2 ddzlsj W j 2Mm.

2.1 ddsfj dz' dzts g o' f sdzdzj dzd J§ teW H O L OH Oy, ts ) ts
dL sBtcOy j dgd 2 .

ldedzdtscteOW dyd MSd2 Mfdmts¢

1. ldedfjuHdw. d4lOl!vw ftets SFML https://ru

2. tdWJteOls ¢l tesctcOBB BBtOBSISSd d f tetshdits
https://www.ronl.ru/refergtinformatika/280870

lteddzgd dzgj dzedd + €My Jtelsde » MdMmMisj d@3 9 Oltddts? { ttd
fdnoejHio ¢.

7 Bted dzO [ .

[1Jw[ ]z 73cf jndes?

1 Ztedats | tcOL o dIsdJ Ols ts Q3dzts 2 ftesd3” h dzj dzdzts s d
dzj i3¥ ydWttseadL Oydd O ldsaigds2: s t@Ourdiy . ts upjlsdis
Mo dzw jIs Odzt IsjtedzOlsdodz §j dMistsyded Cd 1 dzj
n 9o dHBO Istsif dzd @ O, 1 Iss COMOj Ismw ¢ Is ts d3d
JudoeOjls fswWedzj dzadj dztsor n dldnfnsids dztdscodRdzddj dg
dd. 1 ijtBatBHdBs ftoj HSlsoatcOMN OIs! thdBCd ot
2 ybkts 1kt d@tsyils ftedejmlsd ¢ dzi sBtcOIsdd
H dzw h dzd 2 HJ dz! mMh jMmlsokzjIs CdzommdW d¢ Oyd
cdesL Jtekzs hdj, HJdOGdesMmisdtclzs h dj .
10 Oltsddz » 1 dzj CSstesMlsOdzydwrn dMmf sdz? L 28 Ismw
ZsC O0dzdL Oydd dzai dMftcOo desMmisj 2 o L dzj € Istetsdza
R sdzj dzlstso ) mMd Mmisj d3j tsn dzOXY H § dzd W W HY dzwezr A
Hislso tcOf j dzgdwv tshdeBS, Sttt j dBselzls fftode j
CdesmMisd ¢ d Moslsdsmwls dOBds HOJ d3" § dz2Otlzh j dzd "
yddaodd. [dd sSftejHjdavsls ojtswWisd § ftdud
m. 1) [1].

AN TN T e A R v B
TEoFAR B-AROEES
00 Qg =

20



{ bR OGBS dY HJOCdShsdElz, &' & Sodfsdj dls | dzj 6c 58 &

[qOcdshisdikzs h O 1 Sy jtelsdOw fMdMlsj B8O, MY s
ftejHzftejyHjddy d ftjHBlse O jdadj dz¥ H @jqdiyisij
hjddw fsojHjddw MmMdMisjd ) tBEzMmdse dsh ddd
uddzy dzj fcOodds dzscts WikdeS yddzdetse Oded W .
{ OL OB SlsOddzO" 1 CMf jtolsdzO" fMdMlsj B8O dd WL
sclsdfsd tj Od ds?2 MmdMmlsj &' somat g jndsy d5
j ClstesmMlsOdzydd. [ dzO, dd&Bjw BOLE L dzOdzed?2, ¢ LSO
sjd LOMdIsr, dz0 ftoddsj tljO 0OH j|icupsEsoss HesiPE) O e t
dzvlst  tejh jdad j . rqoa&sm SO oo sdlEls e s Hs
Wlgsets L dzjtecjlsdui MCBEts EJOQBBEO, O dd3j dzdat
&ZjHSo Ol dz' dese s OdzOdzdL O OBl MdMlsjd L
Ldzj o5 delstsds HOcG desfisduj MS B2 Sy jlsds?2 MmdMmlsj
lZOdd 2, Mmeslke jlsfisoks "k djtOndd SBStkHE Oda
AdqWtesodL OydY dzjsBRsHd®EO o Obtsdds? ftsd
Bso j2hdE d MO & ©OLeadoeOshdomw B d&OMisj 2, of
pOYdz & GlgOmdj 2 fj2

IdedzdsceOW dyujMSd?2 mfdmsc

d. 10O dzr Ctso uvjrmdesdzsedwy f sflstetsj dedw 1 €My
Hso OdzdwY Olstsdgder » 1 dzgj cetsBdZcC s // HtoscE ol

R e )
FAFogS &0
Tz~ 0F oF

. 0.
Bistclz
121
[

.R. [ Ektetsddyjoe. 1o jHjdiydjfnlog tsp m dasldas ¢ jdus R K[

©
w
=

tetsB dzjy d3" § s§ tsdzdzj dedwv Mdzseo Otedzse s L Off C
fsjdz LOfEMC OBIREPYJOdz: detsets Tel egr

O BsWdz ¢ .
[ dzW d dztse 1 .
1 VR (WddzdOdz) vteanv, 6.

11

4J GtsH A tijsdsd ssglsfstsh B dL EZyd ddd Odze dzd
dz sBatsHd®B &3 ftcOCIsdudimMéd o© COYHEB2 MWjty YdL
tcihOJls dqLEyOls: Odcdzd2mMS¢d2, ©i"NOjIs Hjd&OI: 1
MftcOo jHdzdor 2 o =ifGdss fy: d LSEOEL] dzdigH § B3O C d d3O dz! dats
MORsMistswilsj dz desd3 (ddesecHO d ftod dzgi MOBsSMistswIs,
i tctsB dzj d3:
1. s Hd dgfj ftsdeddzOels, C0O0Cd] Mzso © Mistsdls Eydls

21



dzj Bsekls HtsBdls! MW tjekzdvwttdtsmisd L Ok
: sedj MmdMmisj Bdetsmisd d OMMsydOIlsdo detsflsd

[ dzw tej h § ded W L Isdn ftoesBdzj @3 Oolststc H Odgdzts?
tcj Odzd L 59 OlsB tsIsSTG.| elgrtfatef Zdzv todzetsdz o3 M deHy J oy Te
Cslststelzs ZzOL " 9O Is BtslsOddl.Is  tctsls tc O FRA,Is d iy M (ls
9LOdBBHj2Mso s OlIs! B Yydz@ | oosdz LsoaOIsjdzd Tel €
ftoedd3d cdets Ists 34 MOy, uyubts d ddelsjteW j2Mm HJdOds
mMsse M j dzd v, sdzs tBOBOIST 9 O] sMls dzf s HN tdop @ dadj v
MM jddy ftosctcOBRBBO (BBIS) tBKOBOIT 90l MtsB
fted {Istsd3 Blseo jyovw ftdz LsoOlsjdzs. 1 tslsr dsclkzls
Moidy dsetsmisd, dBccOl! f zZOyde ®Ist tsdzj € dzts ¢St
Eftesh O Is toj hisidzdl jO HCOAE dHRdzw Y Jj dzse j € O. 1 tSH OSH W
LIsts, s Mklsd, ftosmMsts?2 d kZHtBder 2 ddalsjteWj2Mfm o

19:19 = T 3%

WordsNow
£ un bot
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Layer (type) Output Shape Param #

dense_1 (Dense) (None, 512) 1024

activation 1 (Activation)  (None, 512) 0

dense 2 (Dense) (None, 512) 262656

activation 2 (Activation)  (None, 512) 0

dense 3 (Dense) (None, 1) 513

Total params: 264,193
Trainable params: 264,193
Non-trainable parans: 0
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f SHtCOL H] dzj dzgd?2 tOL B MO lsimMw fsHasHWhd] € fte]

l Oy dets ddsdfzj Isylsts dzdWilsr Hdzw f jtejotsLCd ff sy Ot
cOBBISr 9 i ddBO- ¢l ) OtedzOV ff OfmdetsMmis! € d ¢ J
ey dd3r dzgj sBrBHdAB HdAvW Istsets, Yyl ddWils O

d d®Bse HiMisOo diis ! {f ffimdiPEONGptdtfor dzO0 dzd ) dzd 2 L s Oy
st jtcOlsdodets HBMIsOodls! sy Otede j YSHEGOL HJ dzj dad”
Yylsser 9 tyyddzi ¢l jtcjotsL SO sy Otedzr = Y BHBGOL HYJ
fMtcj HMiseo OB  H dzv i giHdgjdzs wm 9 bzl I8 s tts dgligg s f j tcj e 5o
HdMmy jlsujtemMSdd fdeClssd dqdd yj dstcOd d& &5 § dz' I
LOhMdIsr, O BOSYJ M dtseodsr &3 f SMOHtsSydzr d3 + Is Oy
fjtcjeBotstcdzOY MoawrL!: dL COBHdzmw dzd } Is Off t& ¢ dgy dz® dat
stczB € .

VcnoHeHHe MHKTOrPaMMBI:

- OCHOBHAf 4aCTh MHKTOrPAMMEI Oe1as;

- (OH MHKTOrpaMME! - KPaCHBIH;

- pasMep MHKTOrpaMMbl Ha 3TaxHOH mwromaike 100x 100

- pa3sMep NHKTOTPaMMEI Ha IPHKA3HOM MOCTY OKoIo KarodeEHHE 20% 20 an

[ fl. 1 dCcctOBBO ddWlsO Hdv sy Okd -
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vtBjso Odzad v f sy Otedets sENL 0 ©f Ofgde®fdds Piols d deW stcd3, 2 C

4. 1 Jeuv 3DL24[40IsjtedOdzr MmMlstesdIsj dzr dzr j. [ijIstsH
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5. 1 Juwv 3DEA 02 Olsj ted Odzr Mistetsd Is § dz' dz" § . [
oM dzO3j degyf jsdRE IO, . [ 1 vsue, 1996.

6. JJHuU 12-89. 0URuy [-844H58D 5 OtctsoL tc" o s OMmdets
BOIjtedPpzgs 0 ©O; uwilsOdzH Otclsd dg¥ stedz, 1989.

7. 1 J4v t -HB710JDVIsj ted Odzr Mistetsd Is§ dz' dz" § .
tcOMY tctsmis tc Odzj idedisifm CHodD A3 jfdfddemIstets?2 { smmdd, 1997.

sjRdsdsedy B jisdsidmisgiseAgd@ak B s ¢

i . .
1 URW d dzyfoteln, . | dy ded?2 o

+ 1 5 B dMitsd L soOdedVw fdad @aBOIsduyud MEs?2 Y C
L tsB J Istsdzdzr ~ Ckf sdztse tcOL tcOBSIsOdz o 1980c¢
| danetzthls j dz' desd3 s tcOfMmdetsL dzOd3d dedets o3 Ezyd dzd  §

so M e ts. Il sLdedCdetso jdzgdj  stséts M stse O
sLHOIL! hdsCkzse Mjlk! BOL Mjdz MESEB HE
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1 dzj o 3ssf OdzEBC O ftoj HMIsOo dzwlills, MfsBAS?Istse dzp 6
ftotstej L ddzj des? 1sCOded dadzd ¢ sdzd 3 tedets?2 ff dzj dz€ d o
0,5 k.

Clstsls adH fOdzEeBS¢d d&OdBBdiJ VyYjdj MsBteOL j d
d bkttketsftetso tsH 5o, fted fnlstquLstsznlsao[j ds B 5 § 2% df
Milsj Z2O0BdMIs OH d sdzs 0 M¢ zOH 59 ,-tc OL @dig AteXdsyj ,dz! dads Bt
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VMIsOdetso € O Y dzgj 8o BOIs Yy MEs?2 BBAEZEYSd By 4l
fted dzj sBRtSHdBsMIsd dzO Qt'sdzt'sdzdzr s dpy izt dz@y GsdzO L KO
ofmMj OBl 5 kfMtts2Mmisolkz Ckftsdz dz' = WlkdsH Odzj d

lted Ctojtfidzjdedd tsBdzsySd ¢ WkdzHOdzj delskz ( fls g

i tOMC OOIs! d ttOmMmlsj dzdls! et YySk d L O jfi

i ftese jtedls! fntstslsacjlsﬁjlsquCJﬁ‘;cEd}def Bta0fr}df tdsodzts Y |
(Misjdzgr ) d BlsejteMmMisd?2 dadydejcts WO BRZSYSJd,
f zOMmlsddzr , ftesCdzOHSCd, Mmjt! ecd d Ht. ) ;

T LOVWdSEMdiesa Ols: d LOStjfdls! eyt kz do W\

1 sfydzj L OCte]  dzfpeztf tzsaf§ g s Mz j O sdztdzj zd §  § J
fesshd ftedlstsyder » o jdesddzv ssteso. [ dzv L Isse s Yy
Bseddzl dz" §j] EMlsOdesoa Cd, SCtlstster j tBfdzzy do O Ismw
1 dzj ClstetsB j L s Ofdesflis d .

lted Bjlbdzdtetseo Oded d Istsgzbzf gle@mMse @Y Ecsdsy & j
ftcOoddts, ftedded BOjlsMw tcOodes?2 1/ 60061/ 800 €O
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l jssdzgdtctso Odedjy §tsH HOo dzj dedrjdals dzts & 6% € 8 jj Wsdfstel
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Rjftejter oder 8 sssCsd |5 cdBS BB tjL ddss siL
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B sl MEFzPtcRA tesMmisd B jIssdedtctso Oded v .

UjmndesdzsedwY Bjlstsdzgdteso OdgdW c¢cdBsC e dze M sfss
fwisd mMdzsj o .

yjtediL Mmikls¢d §Mmdzy dzOdzj M dedw ¢ sfdzj Hdzj 65
otsH' ko dzOy dzdls! oM o jten dsils'Wis!y QX ktg OLsd jde
Isjiyddedd 7 Hdzj 2.

lted cMmMkzrisdke MitsMse] Bjlstsddtetses Oddw fmkzn OW
B3, ﬁmeS 0. ..4 &R, yYjkjds) Mfdashd & §slss!
My r dzdls j dz dztsd3lz sy dziz, GHJ 9 Bipdftsdzgelss - thed d
HCdj] OCIldods | HBSBOOCd. uvjrndesdzsedw B j Istsdad t
Bsyjd HOeadzjdzedd O, 4. ..0,6 [10O0 OdOdsecdydzO B
d 1 lssd3 d&zO 9" atsH] @OIsjtedOdzst totso SH Azdts P& ALSE |
dzyd dzlstcOyd d .

1 OyoOdzts MroOlsr 9 Odzd™w B jIstsdzO Htsdzy dgtd BO Isdzd dz.
sydetsmils! B jlstsdzO §f sMdzj Mmnr o Ols' 9 @dad Ws jHysifiifdjc CLJC
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sdzsmdlsj dz! des o MsC Ov BKOYdJo O ikssMmis! ;
sCtOh jdadi MtesdlRdzicdL O; MesSse o 1,5

o dzd ) § 2§ MPspBPssdasmhisd J bwlzHs] GEsmisd
ndesdztse dw Besdtsdzdlsdsets MistetsdIlsj dz2 Mlse © W
hc{tslths tcOMy toctsmistc Odzj dzdzts 2 . 1 © f smdzj Hdzd J H
MistcsdIlsj dzt Mlso © tOL o ddzOM* dzOMIs 5dz! Ktisy ts tadslss'  Isdejtf
B jJ4 LSE&tdsdduiméidas ftoj dikzh jMmMlseOr fjttjH H
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I ddze OV dyd MCd2 Mmfdmss

1.0 Jou f -250200385 [ OdzeBCO. [BNdJ Isjrdzedyd MSCd

2.0 Jduv 1BAOGBG. 1 jlktsdyr . 1tOQoddzO SCtdstetsdw

.4uU [ 1J{euvt [ B-2021.13.3. bsHetsIssa C O ( ftesdL o s
Bsdzls Oy dz' 7 OB SIS,

4.1 jstcOC B9, 1 .R. MgistadsoBdd fitf € dkda tso Odzd J
l . R. IJBmGQBa. [ . . dbtets2dLHOIs, 1974.

5.1 dzj 9 &30Isd ud Mm< d 4 CodemstczC ydd otSLHEZRBEH 5Kk
[ RS dzso ©O. [ . . dbtets2dLHOIs, 1973.

6.1 dzj o 30Isdui ME¢d4 MlstesdIlsj dz' dz" § CtsdzmlstelzS yd
| smstes2dL HOIs, 196 3.
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[ OCMddBsa © U .
YJtodztso O [ .
1 URY d dz{otelnn, . | dy ded?2 o
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MstcOdgr . Ajdzr j ©0O2Atdzr d EetteHO L OMistetsj dzr d dzd
ddut ©® 1959 (EfsHLE. Clslz dujs dgOMd Mmlstetsdlsj dzd
f sfdzj o t5j dzda’ @QH @ dpdefg'sHyj dz 8 Bf Mistets B § M j ydls
tcOL telzh j dzr .

l1itor"r 2?2 HBA SOCBets GSHO foweddzmw o [ tmEeo.
2O MlsOdz dzgz¥ Isjtetcdlssteds flstcOds Mse j stso . 1
f Odzj dzd, Ikt jdjis' dB g YAy dssdz0. vOCt2 M shs
HJhjor . t OL zd3j J smw sB EHsBMise OR StSGHO
ftej Mdzj H Iz jidgl sinlsugjzde! o sL o sHdBsMIs: , HEeMsde Odd &

[ dzsesC o Otelsdtodz” § HBMRO dai tslsdzd P gzb by tc & & tiziy €
cOL dzestsBtcOL djd3. 1 tetsjCIlsdqetsoah dCd Br dzd L Oy Ol 9
dste 3O d CcteOHBMistetsdIlsj dz@ dz@ &3 L OH OYO&zqd, ¢ s
dtosets Yy ddzr v flssyds d©3d d3J ssH OB o SCtLOIsyoO2H(

uts otcj d3jdzj d@3, HIBg J dedgOfZr § &OmJ Ndz" J L HOdzd W
sfikzh j Mlse dzj dedv tOBKls { ls d&j deSsdhdnls O dets &£ Bjf dfdssO dz
Bdes e tsC 0 OtelsJtodetsds Hisdzy Misjdz  sMlsjtfj dedets tcOL tokz
dzj sBRSHd®BS fBSHHjtydoOls! jcéts dgOHdzj 3 Oh jj Mmsls

gt j ydodzd misr ECOL" 908ls dgj MCtsdz €5 ff tod yd dz
toj SsdemistelzC yds :

1Ly sdBBO dzgj kEZHBSodzjlsoatstews s Miotej d3j dede’ o5 Isj f dzt

AY Mbsud, UdB o MmMitijHddza Jd Ctdyj fJtsh dsects M
sdf d ydzs?2 oarddy dfjdssh C sdzimlstezS ydd dL € j tc OidgL6H Is s B
R2A0u/ 1ls rj2mlsakshdj iBichn tgd Dezg V | Is dzvv Gifi3EHzezd
R2A0u/ 1. 1 1t Mezzyoj, | mkf whmstgesgdkdp s
ftcOo dzj ded ¢ M e dgdls dso desdptsL deg@ Y H Oj Isfqw o toj € tsdzh

21 5lsjted bjfdzO yjtejL RBjYJOdzjdzt dg" j hor .
CoBBzdzOdz d&F | EfmMdzzed, O ©® CCoOwldtOn fSdsHkS
ZOGtjoOssmw, d oo hOjlmw Isj il jteObkzte® o {§ ts5d

3.CMis j s Ry jOiffydj Sls. 1 tsfMmdzj kM2 mise® ¥ OMOH

MsOdzso dlsmw Btsdzj J ftedodzj COlsj dz' dzr .
RMarBHWY dL BECOL Odzgdz' =  totsB dzj d3, syd 9 dH dzts,
f Odzj dz! dz' Intc jHCSSREPIStc 2 C ydw d BkiIsj §f dzi dedj W Ofn@QHSO.
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I HEls9C O fso jtendasiisd. liJtiH SCSMmdiIsd
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