ISSN 22245227

201496

5p)y P o1 (el vl
"fuuv 313 3f o6sor

1oc1rofof ot 3

REPORTS

OF NATIONAL ACAD EMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

rotl ¢P#Mr 3/ 10231 @ dsudd O
rot1¢f R1TorvdAec o 1914
PUBLISHEDSINCE 1944

nnnnn



Odz

tregl vi[ RSOHZ

59 ) B U $

dbsodrrfrROE31 3

" vuRIZ] 3

201496

Iocrroefofot 3

o s 4"
-az'o W
_dgﬁz\y
o0 izt dsH Ot

'ﬁf“
Wiz

o3 alzts o y
)

ét

b G

918
,§m
]

b5
: %?
o

¢

s
HOICAL ' ote B @)1: OO g)Bd €

s
13
Lo

8T -
Gt PRI
o0=C m.md

Tzup oZ
e o
o3 ,m..m..@O\.B

.@ .Hm.@chBli
= .H.&&B.J .

0088u
O Quu o

o1 3
fovrfoduvrsd

n= "
pro
QB .w.
0Y ]
s 8
BX
u 8B,
oy ¥
o @
T
= @i
N :
1 S mu
g _
59 S
X%}
Eal
og m
b
rm.m 4
a7 w
FI
48 o
iy 2
-
w o o
@ .
wm -
Yga:
35
mM.m..
o= &
on"oR
B o
I §
_® o4
.m,.W.a B.mm:
oI B-:
=8 oF
og ¥4
8.3 x
o ot
(oYo} N
B -4
1o} s
C.Ir
2 s -@
o
S
< . I
y. o8
ﬂ . Bdl
- o
” =
e O
by & T
< - O.Z
= 0
838 He
[oXom'o]
———n - X

NE g 8 ¥ .qm o o
= 4 o) - &”@ ~ - =
> Cw?l . Q
N v . =
Siu 8 5 8auiTong s
~gag - co.Bie8-tR o7
eNa¥ g 2§cutfy (8 5
Sz 9 &&mm.me m
A I R R IO - T R ®
xwmu g 8728445 @i
r.m.fw 4 =8 mu_s.mqnmm 9
B : I PO ms.%.m :
i 07§ £ B gYBve Bip
: N F g w9 s i
L o0TdE § .3 8 §ig
_Or“m.@%-.mJ“_@_.m.“@_
Tomge S FE : i :
- Tguat © mwowhmommmm%m
P do] —Eguip-8 - Y
e89a § 284 TN - g
. ] - T R :
D eEal > 50sfRd i iw
Poetals Ho=d U Qi
HE @. o Toen G e
L T=49 =z B8T4T e F ial
L Bod 9 g9 Y9 mem :
| 90ue B Bxl 8 —yEiF.
PR B o g NEN- N ,M.C B
.S.mm & SNT5CgCOHO g
: : S.™ oF:t T
TEB D gswbos ew B
5°9% B 905088 8 pe
o5 § S0t 8 a08E a0
29 dg O B ORAE g~
mS&u,o.mv.m..C.B it B=py OW.@.O. :
WH.qBrMJR.B..IaO . BWM;[& 4 -
P SUN TGO - TE - ey ~ .
."YCTJ.MS,.RWLI‘M- -C DOBO.@..%JOLMM..S
v ngos0xlemoBGE _ 2
Bmg . .
2 §-7 - Ro¥¥>
o>o= . ] Nay=8 2 n N
M.rm_mvv.r, @ “od85 %awm@m .
= «@ DSDr =8 SHOR}
RES8 o 0T J¢.@W Qo oo,
mUrm o gt HEW. Y- @BE
4 N v B Qe SE N
) © T_8®Dp o9f %
» O= 8 Hee So_ .quB.q.M
w0 8 N T < Ba
y C
.%.,Mr WJ@. W_‘W.rw\¢ On.z:m
@ a 2 B~ -oN8 g poy
oo g O @5 508 878~
< I RE:
— -8 5 @C .0 -8 o o
0 ~ x .9 .a Wt
~L3 . 7 L-0¢% _g.g 3 .3
2837 & <o codia BTE
L~ T .M.a = OOD.[W '
2
2552 8 a08.2880% 5 8
avlc ¥  o08RBossoooo
w0l & Bus 00uOezox
N8O
fos=0 U Ta 00 G o o
»oaus H Ho ,JnO_”O.JanhrhS
9.8 .Z.mJ.%.mv.muBmOrDr.mu
.@.%.m' 4 = JRCC‘mv.qL.«u.m.ﬂ:m
LTh® 0 aT .5l —80-00:08
D=>0 < O ol s s nlano

[[R/( - 1¢

b

1
.101

0 dZOWrBIOG D0 op2 Jf dzn § ta HjecH O disdzddzd] €. @ dz', ¥

R Oodse O 1. 0.,

4 Olsr

[C—
O .

—

ik

110

BOD'M Isls@ODTr

1012 te My Lz HaQecm O atB

1duvsR

1
e
t
C

.M - Ha nn.% Ma
® a8 v 83 2
B Py O p o
0 .mquﬂ.mﬂLu s % <
o ) [ D~ N
N £ o
?WWHWW 4., m .N -
¢ © 9 A TP 3
EEPCEEC R PR RS
G Ngne adg i ig
memmmem»Jnm .o
O.m. : HIoN (8 va. .%
ldg-itirag i ina Y s
> Cv..H.M..nl....mu mYQB;vm...DOr
. =€ il ERg g
HyTies 28 (5. 574498y
.mbmvmrvu@@b
FRESENE £
e MO r ¥ g
289 ¥aggetyo
V0Tt | xS g gwe
B@meWMwmmmthmLm
P8I o 0O-m: L
Mhousmmwmmwbﬁmm@mo
5 ver g e mm iON = g
o8g . o @m%Bngs$%
—u§>=249g 8o g
Tuao. yp..mm.m.m R S
[MM.%&.Z..D m._ .@r.r@nnru
Gt e
_eyTBasEh L QLETay
oo >Brg ixs age N
— > ©0O:= - mQU i%) 8

c 0D g0 _“gu RN
m,% MWWHGGWBM .- Tz
OIRY o oGunER NN g &
HZ=Z3¥=H00 F00o
NS Ts .me.m.BHm.mu.mu.m
>0 .30 D&??OW

- o O.@
) o sN oS -
awmmOM&Bw .m.muB M.%
@ P 0eQx 4,0 a8
828, o™ NSalc}
9B NpE_Y . R o by
VENZLT -decwpm®. =
@.W .ryO.m.Kw 4 S .uu...ﬂ.,ovr
f QT oo _0O
@.@W@@Wb v £6:°

a

0B paRi67 800055y
A, c0u8s BooBges. o
S0 a0 od+-0880
Ou3iB8BoonBVooBos,,
I 4 JON-YOJON. ORI PN N N - JOR¥ N No)
O. o0 WA, boOu x09 ¢
B N=N008L888: On—szx
L0000, c 0O 4000ONONEO
S0 c T CnNDOSSD

C
d

e s s d1nod

reportssciencekz
75

0 i
s j 4O
D: Ks-panrkkz
Fdz. [ EtcOlBOj 9 O,

52
[
611
B 2724318
el T



http://nauka-nanrk.kz/

L sfros 201496
1LOARS VO P v B odsdrrfRR LT OUS
el VIJRSR 8071 dmuvd

] dz O g dg H D ¢ s B te
OCOHJBIE f1 ¢ T &teddetse
t 4 H O ¢ Q@ 6 & diz fg © f w:

@OHJBICd h.¢a. tusd" d3BOjo, 1.1 . [85Mjdejite, s@lRO] g, Msds:
wldzj o) jo jueiyS DCOH ) IS 1 61 s Hied 5B O2(§01L0jBO8 02 PO@H j GBI 1 ¢
LSO dEdzyOtelzCL Ut dr@IF tddc § MY S dah J detf U § Gt ISMigEfzdc)dBtote MY B daH J dals
191 ettt 1 Ctdsd3d ud fiyC.dfn.  dg@nzaf dztf detftaddyiWin § © det j delsssC st te
LBty MSdR. @206 ., 2 fteusl J Ips .. [ deERaBHO)idRHE € Of sda), tse
OC OH jfBArS. dztsrizts & OH Y S  fyls Bdz) S, 16 FB O b dRE ™ L Ms OdzR, [1Q K @zk jHdspHC
(vVCtaAPd dzOC P JOBHY jpa J B O2HY Ode) R. Q@ d gdADtE z ! )
sflrrtroLRry
fovrfouvrs o
[ Odzr b jo Alstddyo0 1 oatsdzs ydd € 0OC Olslstec Of dsdsdeé ddOdFsdsdeds Ods ¢ O afdé &Fddsd dc d
fOdzrhjo 1.1., [OCOh|HO" g([H. ,quzb%mmmgﬂsw.mm»nwadzmmsmmm Wkdllydd dz0 !
M R
[ ytsdzH OB j S 50 v Rd3OdZB@JSO[1.1.,$ Uz dz! ls(ﬁtm;szJtsdz{OIztedjs@dsﬁmmioEl@tsaG@L@Om
CtokL s sHI j d3dzts Gts d3,; ..... OdchL..dg,.O .............................................................................................................................
) [N\’LRYEHSR[ 1oUSR
v de BB Oj O w. U. PP OO §O0d3 ssH! toj OdzdL Oydd B OL o cHlsmféte0 P2 OMd d3d
I ddgls02¢dde 1., YEHOSCGBD R.1., UbtdOdsjgsa. . @611 sAHEODHIESIER M LOH O
sflsdB3Odz dz" 7 MistelzClskteds » MeMissvdzd?2 o ¥V, duBdBO0eédzgbdzé’d éHE&zO8On 29" MSC G T
dBdceOdzdjo [ .1 r Of Otcts o J.¢§..3ﬂ.dl.fr]l9pd3@dzﬂdz@tsat@Oftl)tItBL 20 g @deq ztEh.€ BB tc Oy § dzd 2
MR | R
AOL T dzsg e Oplzd WJ MC dJ ff tetsdiidatdson’ d2 JJCIdﬂi&ﬁmtqizgﬁtyasgdwddzgdzd? v ¢ e d§5dais? dhy s
1R R
Visjkdzdd s., [ k-Od®3 bE @dztzo R &, sts>|0{ d3d st3 81 @ Baradzdun d®-Baighyaize..0.J..0..0.....4....50
1dedisOsea O 1. 1., 1JikftsCsioO ¢.u., Zz Qto®¥ s H] dats ofOz Crizn L. d, dzOf q'rtstsh ddelIssq'ts[s
J T MOdzﬁ]JdIstsac) d.s., JOdzdslzjﬂi@ﬁzmSdeJu 9,0 toqf DistZls ts ) FBERD o= dus dfsdEdes did 2 ¢ jinds@
sfkzrttdzd d ©0O¢ dBesdsydeas?2 NJjdziL' s ®@0EMls O.dkEzd.U.j.ne.da.. Clozf {05 .50 258 ydd
1 JCBOROdtso O 1. (45 igvikdzit Of s dzj d3F Efmlsts2 ydo sfisd tGOfr]IsJédédé’JééQéé‘;GmdBQtsa'%
1 JCBOROdtso O 1. (Czdgd Bz Os Q¢ |\ b fstcOmMBfHdg2 yf B tsdzjéLédavédiédé &86760¢€ é é é
[ jStpMdsodr §| ofSLBEHJIS] dzd Bisdzj L dzj 27 offsOis@tEdas 2 shieL jJORdiyls.Q.dzCe....... 7R fy dzts o. f W, 7
¢hduwejCtse (.., o¢hduBjCBa0O ¢ J[dZQIS)idﬂQJfrg)q"d?Q, Ir... 0 - m O dafiy IefBlsAsjo 0 [¢',[s o 4 Odzdslz
[ dCtetsMOIs j dzdzd Is dzO W-- deBtelgfsMasdilz? O sCdc@&THE6 ¢ ééééééééééééééééééé. . 83
1 Onlsdwttsa ® Z. s. sOfrhjeoa0O® v. ., 1 O0d 3B j Isrsfy iPdzjdH. todfFzdiF®&H)E ditsp MU s Rs , M Is@
dzOfMmj dzj ded v tOL dgr 7 022 sdetso G O 23O Is ' EEEEEEELELEEEEEEEEEEEEEI 3
sOfrhjeoa0® v.1., 10Rldwttsa® z. s 1 Od d3B J IHEds@ o qztsdn.Is ro%ﬁpmgmdzmg R.d,ls sotE
Ny dlsj dzj 2 G‘.¢dzd30|séééééééééééééééééﬂééé¢éééééééééééééééééééééé
R
t ORdditse s. 1 @@momaommmwald;[ts%% 11.1 , 0 € s OE R Cdper 1o O Cd)dzcbdzdu;fnﬁB? W Ot d3C
B J 18] (B QBz . de B ettt
dbLr ot 30 1ousR
vLOECsO . f. vOjo 0O ¢.f. [ OlkdB O]9 0 @sm Jmha&ﬂjﬁﬁdﬁp@ﬂg@fmdz;sgﬂdfz[mhhmdgﬁﬁﬁdz
Wk dz$ uqtsdzc)dzJ dztscts dzOL dzOuJ dzo[Weeééjeééeéé¢eeeeeeeaeeeeeeeaaaeaeeaaeaeeaaeaee1
USR
RLBOMOWEH Otcth dzq d34>1ledzOtztsﬁJcizé[th"sU(DuGacj[dzlslﬂjlsaso f5 Olstddats? élédgjétdcédldl 40 B St! B
40Odz nBOJ d@®B@zi el ySeziMmy L dzi tecilsdyj MC 52 B j L =AM pdistidséde é &) épfézéséded.C1dl 9s OL O R M
s OkB OjfosHjdz. B j L SfifjCdEdssifmpsyd O izt | izsB W yej yH j ddw A L @fe@Hdy. R éflIR8O dzO R é ¢
05 {500 1. 5., [ BiAFEHEOE] dqRIONSD djste” | dzhisw jSDPBA Y " j o5 EOEOEE EEE3 0
rOlsCOdzBO,;sa@tsqte[tsfr]lz MstcORtso Odedw o MdMmlsj By LHELOs ssA &Oda;@ajé*’e@@l@T‘fr]lsOdzO(
[T dzB OlsT totspiPdztpade. j fHtoddeydtgr tojh jdedv ddskzh j Mmise j dedzrdzis din st tf tg &f) B © S s ™.  dzts d3iz
[hOoCBOjg@d. sB" Yy0jo d bttOHdyd2 o Wstddteses Oddd ! filsj.ts.dud M. s2148 Edz szt
4OtlsOjo . ., RBtcOj o O fipdetde. dz' j o JoRHYjlddzdzd 1I0ZDC tahj. R dzjcdedgz O fis g F daBE® y @it o j to] «
odzdwdzdi d&zO tcOLodld] Mo jtej dedesets s OLORMsOROEEEEeeéeceeceéedadbrécéééé
[ OtC j dzB Oj o . rR. ) dHOEZtd] dfp jieOed@ Vv (ztsfic.d3 d3d Y HEz ZOtesH dzsG.s...0..60.0.0..158. . . . . . .
r OtcB tsdzts 9 O R fyfn.dzj .H 50 Odad W s Mtse j 6h j dzMiseo so Odzd ddzmisd Iskzls © LOS tsdetsH Ols §
tjekzdzdteso Odzdw ééééééééééééééééééééécééécééééécééeéée bédééé . 163
sOtOsOj aa®tssdgsh j dedd d i jCozddss fiisldzcfs M ff &0 oftdoO 0 50 52 udaddzée@qééeeeéeééééé
MW 3ePj a@Ootsatsj MBHjYOddj wjojtesOlsdzOdsdyl Mt [ CERLEE@ eNTLI céééé
0 C O Odzts 9 @O ¢ d dtS HOHIDR IOtk O o  FfidH-AdEsEedsy j M B8 ROEC B, w8 ...
bBOCdefo @ jdejP.5H] rEmMdiejCtd 62 BOL' |bod édé SBEEMPIFCE®ELE® 61606 éréjé éf. tSLIIBanandzO
O d3j sof@j dzC O Ltcj dzsmisd kf teOo dzj dzg € € § B ts). CHsCOedgdé éné etstieeseOedpdéL eGtyedevené .1
4 OHO OCOMEAOdgd.Ls Jtew 3r n JdetsMisteOdzdz" = d deo jfiflsCofloyft j dts@L@IdeH@QﬁZ*(ﬂEl—ﬂﬂ&Qqusqts&BJWls




Is O dz

REPORTS 201496
OF NATIONAL ACADEMY OF SCIENCESOF THE
REPUBLIC OF KAZAKHSTAN

Editorinchief
academician of NAS of the RKI.Zh. Zhurinov

Editorialstaff:

academicians of NAS of the RKV/.K. Bishimbaev, Z.D. Duisenbekov, T. Espolov, T.A. Muminov, S.S.
Sartayev, D.K. Suleev|.V. Severski; foreign menbers of the NA of RK: academician of the NAS of Azerbaijan
Kerimov M. K., academiciarof the NAS of UkraineGoncharuk V.V., corresponding member of the RAS
Velichkin V.I.; corresponding member of tHeAS of RK, docbr of economic sciences, prafh.M. Adilov,
correspoding member of th&AS of RK, doctor of economic sciences, prbK. Beisembetoy doctor of juridical
sciences, profE.A. Ongarbayev, academiciar. Duca(Moldova), academiciaM. I.llolov (Tajikistan),Doctor of
Philology A.E.Erkebayev (Kyrgyzstan), acdemician I.M.Neklyudov (Ukraine), academiciarA. Gadzhiev
(Azerbaijan), academiciai.l.Gordiyenko (Belarus)

CONTENTS
MATHEMATICS
Malyshew .P.Matrix evolution as a matter of sedfr gani zi ng attractor éééééééééédéé....b
Malyshev V.P., Makasheva A.M., Zubrina Yz8neral view of integrals at expansion of difficult fractional function on the elemeétagyé 1 1
MECHANICS

Dzholdasbekos.W.,ImanbaevalN.S., TultaevB., NurmaganbetovaA.T., Rakimatulina A.B. Engineering methods development of models of

hoisting devicesééééééééééobbiobbidbbedbdcébéc ééécéé.6é6ééééeéeééééeédé. .15
TECHNICAL SCIENCES

Tynymbaev S.T., Aythozhaeva ERhrdware methods implementation for basic operations of asymmetrio&iggtithms..........c..ccoccevvenee. 20

Vintaykin B.E, Chudakovl.B., TurmambekovlA, Saidahmetow.A, Nurullayev M.A,, KozybakovaG.N. Search for ways tereate optimal

AmirgaliyevY.N., Zhaparowl.K., SagandykovA.S., ZhakenovAlRe al ti me i mage .eéeegrieteepésyst 8mme
CHEMISTRY
Fazylov S.DOrganic derivatives of fullereieGn ew cl ass of compounds with tRkeépresgect®d lusing
BIOLOGY
UteulinK., Mukhambetzhanov S., Baitulin |., Kozhahmefoy&arsenbayeva ®ests of TaraxacumKeBa g hy z é é é é f8é8é é 50
NigmatovaV.G., NeupokoevA.C., Sharafutdinav D.A., MiroshnikT.N., Khodaeva.Ju., Mukushkind.D., Popoval.V., RahimgozhirM.B.,
KhanseitoveA.K., BalmukhanoV.C., Aitkhozhind&.A.Po |l ymor phi ¢ variants of FGFR gened second
é.

cancer intwo ethnicgrougsf Kazakhstan popul 2téiéerné&éeeccecdcdcééééé . é6ééééé. .

the population in Almatyéééééécééeécéééééécéeéécéeééececééeecéee. . .97
MEDICINE
Rachimov K. D., Satylkhanova B. A., Anarbayeva A. M., Bogdanova N. V., Bakkaraetetéallty of clinical pharmacology in pregnant wom#@1
AGRARIAN SCIEN CES
Uzakov Y.M, Tayeva A.., Matibayeva A. l., Kozhakhiyeva M.O., Nurmukhanbetoya Dnproving technology of eat products functional

PPUIPIOSE. ..ttt sttt etk re e b s e s e et beb e eb e se e b e e es e e e eeea e eE e e e E e s e s s Hemeamemmamemta s £ £ eH£a £ HE £ A £ HE SR e AR e R £ RS h e AR SR e AR AR e RS AR £ R £ eE oA L AR oA e R e R £ S e E £ e bt £ £ £ £ 110

SOCIAL SCIENCES
Izbasarova AAbout the role of the International atomic energy agency in fight against radioactive péllétiéné é é é é é é .6 éé. . 114
SalkyhbayevaA. The probl em of energy security inéébéeéeRepadblieeécet. Kadakhst a
Taubaye\B.R. The security modedndtheoryin the penitentiarprisonsof Westerrc ount r i eé&éééédéc éééééé .éé. 123
Ayupova Z.K.KussainovD.UThe role of the normative and | egal actés® éénéétlhze0 moder n
Zhatkanbayevg.,.The question of insurance in the heal t hé éocéfé ékéabzéabkéh slt3arn é é é é é |
Mynbatyrova N.KBasic principles of desions of property disputes on customary law in the traditional society of the Kazakhs............. 142
Oshakbayeva Zh.BThe role of customs and traditions in foundation of Kazakh aesthetical culture........... 146

Sartayev S., Ibrayeva A.S., SeifullinfBe main ideas enshrined in the Declaration on State sovereignty and their influence on the development of
sovereign Kazakhstanéééd&dddddecdd&ddéédédééééééeéeéééeéedééééd. 152

Darkenbayew |., Daurenbekova . Kinds and hierarchy of norms of internationaléay é é é é é é é éééééééééééé. . 158
Zharbolova A.ZhStudy on improvement of Institute of legislative initiative and the analysis of the legal regtilétiéné é é é ¢ ¢ é € 1 6 3

Karatayeva A.MCorrelation and characteristics of legal culture and the legal civiliZatioe ¢ é ¢ 6 6 é é 6 6 éé e éééééé. . 168
TuyakbayevaN.S.egal content the North Atlantic Treat ¥ eEeerrLereeedccdadag®eéeéecéseé
¢dkazhanova s Importance of the contribution of Zh. Aymauytovinthepsyphe dagogi cal sci éaééééééééee778
dubakiovaK. AAbout translation Jusipbek Ai mauytov theéédtéegébgéGug2De Mau
AmetovaZh. Assessment of project management maturity at the organizatislazakhstaé ¢ ¢ ¢ € 6 é 6 6 6 é 66 é éé e éé ¢ .186

Sadvakasov [3.. Direct foreign investments and capital costs analysis in exploration and production of oil sector in Kazakhstan.....189

— 4 ——



[ Ol j B8O d¢ O

REPORTS OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 22245227

Volume 6, Number 6(2014), 5 10

MATRIX EVOLUTION AS A MATTER

OF SELF-ORGANIZING ATTRA CTOR
V.P. Malyshev
eia_hmi@mail.ru

Chemical and metallurgic@stitute named after Zlp.bishev, Karaganda

Key words: evolution, seHorganization, attractor matrix dialectic

Abstract. The article develops a natural science approach to the consideration of the evolution of matter in
general, including inanimate and animate nature and hsozaty. Moreover, the matrix evolution is treated as an
attractor of the ghamical system, which is the material world as a whole. Evolutionary formation of the matrix and
is the movement of material objects to a specific systertstay i.e. an attraot.

This movement can be traced of fixed laws of materialist dialecticstioa@f negation, the unity and struggle
of opposites, the transition from quantitative to qualitative changes, and so peculiar that created the structure of the
matrix as a phenmenological source of these laws. Implementing matrix helped identify another independent action
dialectical laws related as for known dialectical laws, the fundamental concept of stability of the dynamical system.
In addtion to improving the sustainahii of the natural ways through managed to free each of them can be formed
initially extremely sophisticated objects that are not capable of further modification, and therefore immediately
excluded from the evolutionary process. In essence, they are iparastonnection with which the evolutionary
existence of any object coordinates are fdimnensional it's spontaneity, manageability, freedom, parasitism.
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ENGINEERING METHODS DEVELOPMENT
OF MODELS OF HOISTING DEVICES
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Abstract. The purpose is to develop an engineering method of design plane lever mech&dsesr.ch
Method: examined the kinematic skiesis method of quadratic approximation, kinetostatics and kinematic analysis,
multi-criteria method of synthesis of Sabl&tatnikova, a model of the new lifting device using APM Structure3D
software and Autodesk Inventor;-oeganized to optimize theansmission power of the exact results found.

Resultsof the study are to develop a model of lifting mechanism on the basis oifgage, which has
advantages over the known mechanisms. The resulting mechanism of the synthesis of a 8kaidelekagelifting
mechanism by optimal power transmission has advantages over the known mechanisms: instability disappears in the
highest position load area, increases operational reliability.
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Abstract. A comparative analysis of different hardware methods of performing basic operations exponentiation
to the power with reduction modutanteger multiplication and squaring, on speed and hardware cost is presented.
Devices are analyzed for the most critical operation of exponentiation to the power of humbers-mediudbion
modulo.

vrs 681. 322

o1 1ot duv1 30 fruvdrza tro¢JrRYOGARR 191 L) 3Mm
¢erRff vt RYL3IM STRIUIO[LLTRUS [

4. U. dezfd330 , r P2Isatsy0Oj o0

sOLOAMSd?2 &OydsdOd d 2 Jn@qu4m9q2 Edzdoe j efdlsj Is

sdzs yj o j Offdfdta®Isdz j Mtej HMiso Ot giztefso OdadfVy s s Olrd g Is ",
udmidz o fMisjfidyd ¢t ditsHIEzdz .

O dedes s O P BOIsted 0 O Isw ftoj dd&izh jMlsa © ( tcOL detso d H dets yls d
LEOLT 90] Isfyw 0 dzdL €t B MistcsH j 2 Misa dj Offd i3s3 Isted ydz' n
Oted W d3j Isd Wiy mSddBzfj dzed ¥ B3 dzOH yYdMmdzOdsd ) Yo " jdedets?2 tcOL oW
BsHbkzdt) d o'ljCOshEs L {ktet fsBdj Bz EMCstej ddy oL
MicOodedIsj dz! dz@ 2 OdzOdzdL t©WOL dzdyde'r » Of f OtcOlsdz" § H jRfzeds'sH B Mbdzy
Mlsitfjd (-m]dpsrfdgdzj dedetsets Ed@gdesy Jdzdw d otsLeojHjdzdw o €9 OH
LOlIstcOIs O3. ¢ dzOdzd L dqtelzs Ismw EMmlstets?2 Milse © H dzw or ff sdzdzj dzd v dzO «
Misd § Jj da it tedfoH Edprded v it j dgp A dzds MW [ dzOf tc Qo dzj dzdj ©OL OB SISE
fticdojHjddY 6 d&sHEI.

v smtse ' ntcOdzj dzgdWw ddaW stedzOydd dzO@ Mmtsotcj d3j dedetsds 1 Is C
H dz2Odzd ydes Mmtse j toh j deMilseo 28 Isfmw . oW LOdts {Ists i Eftetsh j
d jdatc Qo dzd dzts o MtsC 52 MCstesMmliss & Hemiskzf © ¢ dzj 2 . ] d
Mtse 52 My jydWwdyj m&d?2 stse Ots, Coslster 2 -y eksz € d g |
RA&W sedOYdY Wodw jlsfw MlseOlsjedujmSdd ] Mktfifsdslse s
dzi MOdZS ydtsdzdtectso Odzdese s Hisfiskzd O, CtOy d, dzd ylstsy § ded v
OCkkzOd dats? ftetsBdzj dBs2 [ 1, 2] .

JHddd3 dL dzO0d B sdzj | ZOH jydz" » MftsMmsee B M Jyj dz
dzi CSIstetsdzdets? o dHJ , wodzw jsmMicd e 08 fOW gy hOEzO MmO

—— 20 ——

1




ISSN 22245227 T 6.204

COMh W tetso 9 Odzed j &3 StdW dHj dzyd Odz' d 2 HOdzder = o C OOz
Hdw e, ylsss' dMCds ydls: oL dsy dsfls! NSOy j d
fosdmMatsyHjddd. stdfbtscOVduyyhd drs f g SREOOBE Odzgl W s
H dzw dzd vy, dzj dgdd ¥ hdn ¢ dzs 4O, d HtHHjteydoaOsls M
dj MOdzC ydsdzd etso Odzdz’ 7 dMS Oy Jjded?2. stdibscwOy dyi MSdy

W sedkOd df B MjHMmlse LOMdlT §RlstBCE’ oG B [ifHno e
flsjdg hdWtesoOddy dMosSHdsEs kjSMksO f §cdksh ! s g
B Is! tojOddL 50 Odz o o dH] q&scm@%@@&@b@©qq@mp$@£ I

O OEOlsdy j] MiejHMmlso O h qlists Gdeg ™y JPLzH 1 ] G @dadds | 7 ts B
Hstesy )] fosScteOddd » hdieOlsstess  mdsy dzj j o ] C
fed dikh jmlse §ittjn {tosc ig®Buzdey dgdf j s f) s ijddoP L@ -
dsmis: d . w. [3].

0 f OOl disg OMicd Wilgse Odzd v Jdz¥ stedkOYdd dasjéls Isted t©OL

N dWtese Odz dzr j] BsHEZdzd (tsdd MO®RsMistwIsj d dts o f tsdzdz

BdzsCd hdWtseo Oded™ ®» COdOEOR foweL d,

thmsaowimrJ f dzOIsT t©OMmh dtej dzgd™ Hd&zw bkfsOdsaCd o t

sdzt hddzmlso s Ehests@fglsd obktetsets IsdfO wodwse llsipw kL
tGOfr]hq’tGszq’W H dzw fJjtemMsdzOdz! dz" = Csd3f + ¢ Isj totso W dzw B |
Of f OcOlsdzsets "N qWtetso Odedw d B'M Yydes dBseckzls BT Is! dzj ¢ €t
hdWtctse Ols 9 My CHRERBSEIOBOYUJEFT,dMr s OjIsw dz@ i MlsSCd2 H(J
H Odzdz" | , fiteim d2Oj B j &O jets ¢edBSCd?2 HdME d o §shd
Hdzv Of f OcOlsdzse s hdWtetso Odzedw toj OdzdL 59 OdzO © o9dHJ PC
¢ dzs .

10 fispitdzdetsds O j tOLoadlsdw StdfkscwOW¥dd MBS,
Ctedf ssOdkestedlsdsr [4]. RMitd Lo Oddj o OMMddHjlstdyd
MR steduyds’ 8 "W tsoOdzdj ds, £ SCtbttscts dNfsd Lizjls
Ctffls sO Oz L © HdzW L dzskz g’ h dzj dedzd § O.

| &ZOo dzr 8 dzj HsMISOKS s OMdB®Rj Istedyde’ @ CtedflssOde sted
COC o ftsyjHEZLOR hqUteseoOddy d HjhdWteseOddw dMmy
o' udfdzj dzedv dzOH udMmdzOKRd fm { g didj dedets Iistg @1 te' H ditish) lsBtskH
G dzOo dzOW fHtesBdzj BBO OMd dizd3j I9 b dstpdz'tf A 5B tdaf FHOS © dzdntS tisdclg ddAy o
o Msjtfjdzg 5 BsHEZdt. [Hddd dqL fEklsj2 tjhjddwv 1Ists?
Mtcj HMlse Hdzvw o' f sdzdgd&d 8™ NBuctsw s~ ot ptg@ j dzdw 1ydmj dz
Yyd dzsyd mdzj dzdztse s bz dzdetsy j dedv, otsLojHjdd™w o C9o9OHGOIs, f{

s dZzOofmistsw h j d3iz 9 o d3j dzd dzOC s dzj dz Bisdz' h 52 sfr s
YyJ dzsyd mdzj dzdzr - Zdzdztsy dlsj dzj 2 d CoplatgiOIs g tisas H T d fgthtS dz
E dzgdztsy j dzd W . [ JIstsHT EmMCtstej dedWv Edgdetsy j dedWw H j dzw Isfypw  dzO

1 sdzj | B MlstesH j2Mlsoakzs hddizd wodzwe sfpvw Of f OtcOIsdzr | 3.
s jteOydd Ezdgdesy jdzdw o 1 I3 Mz yoj] HBMIsdcOjlsmw L O f

-f Otc Odzdzj dz' dps@® dftytcdgdP Misd ydese s ftetsdLr o jHjdzdwY (v1);

-Bd ded 3L Oydd Stsdzdy Mlse O Mmdztsy j dzd ? ;

-edgj dz' h jdedw otej di3j dzd tOMf tectsMistcOdzj dedv ff jtoj destse 1 t

1] OteOdzdzj dzt detsjy o7 ydmdzj dedq v} fiodMmMikzismlsokzjls ots ofMmin
Of f Otc Ols dzts . ] LiOjo@dirpdLddsddsdd tfflsi et Oy d d Mk 3dzd tetso O ded W
BOtcdyde" j d HtcjowsoeadHd j . J sBtsdr Mz yowas MmMkzddkdte
oLOdhisMo WL Odzdz" » BHMBMSEOLGWHIG ~ MEzBBOStess .

)| BOtcdydz" » MstekzC IsEZtcOr Mk BRFOIsStstET st &1 Oiz§ L 5 af @ gz 8
HjtcjoO Issets ddzd ddesets o9 dHO.

l1ted BOIstedydetsdz ZdRdetsy J ded d toj Ltz 6 Oisdzu - § B &b d3vgtzy g dzy
BJL LA&ZOCO By dts s dmMOlIs or tcOy J dzd J d3:

C=A+*B= (X a;*2")*(Zra b *2/) =3 Xt a.b; « 27

Vdesy j dzdj MotHdkMW € f OtcOdzdzj dz idas@REY HYdE (& d3d W@y Odiag




[ 5C ZEOYJsdzOdz dets? OC OHj B dOkES { jMyfkzeddSd sOLORMsOM

ftesdLojHjdd?2 M fosmdjukehdd dn MezRBdtese Oddj 3 M ¢
dLo i MmMlsdzO € 0O0¢ bkdRdesy dlsj dz@ 1 teOk dzO.

e5CtcOIsdIls! LOHjtey Sk o d&Oltedydez » bkdidesy dlsj dzvw 7 EHOJ
MstczC skzte] . { Mdzd » d sd3@vted ydzez® g E3detBd tctso O dzd W n Yofr
stcj B &z jfipliwtsCn Mk BBZOIststetso , sts o Htc] o tso dHdz" n fMr d BBO~
ftostf steyd sdzOdzCdgts Ifdacg(dmsHdls ¢ MsCteOh jdads otcj dzgj ded o
JOdzdL Oydd S8 dqd&j 2z dFslac j B 28 Isw  HBf sdzdedIsj dz' dz" § Mo v
&jshdn sHd ZOC-s®" 2y g, dzh OH ! , LOdzd 3O J 3ZOW  fn j &
o4 dzdudlst fmw.

]l dz2OMmlstswh jj otejdBY dzOdetsdz hjj tOMftesMmMistcOdzj dzdj 1
z
H
te

Hitcjots vidzdzj MO, HJjtjots T OHHO d fJjtejojtedzzlsts
Vsdzdzg MO wodzw j Isfpw dzOdetsdzj 4 BT Miste&®8 D, ydets ts4 4
Yylsjdzedjy slsHOjlsMmw ddzr 8 HtcjotsoadHde d©3 MlstwckzCIskzts
jdety d3dgtsy J ded v ydmd dz BBdz' h 52 cOL W HdtsMIsd . 1t
sd yohj dmitsd Lkzjlsmw Mo jBO 1 OHHO. |1 tshdz
Mzsdz Mz ZROIsstese . wnj B3 v sizdgj igPc H dzy ©Dder B
JBO Hjijttjojtedzzlsts? dzj Misded yr (overturneds
8 Mk kzttk Btsdzj | Wjekdzwittdas?2, yYlsts f§tsL o

o
o

Bl

>|CflSJdZWd3, tej OdzdL s M dd3 OF § Otc Ods@A »jJ dgy disHschiy § fif2
, st dds | deO hdsej ojHdyujmMis? o
v dz0O pjHdUIMEBdB LdOddd d mMsmissdls dt
JjHduyimSks &OIj BOISdS B tcldH)® ezfo6®8 @ d¥ dzcnisd ts
: BOIJj BOIE d diiststeds) . 1
dz0 ) dz , HBCOL Odz, bts Mdzse j Mdzr § Mk
t OMmBslsted 3 Odzetstedlsdys kddatsy § defifls j Bid
: GH] dmytd Lk} lsfr]W mMdztse j Mdz
3 d l=456. 1 jtBRtsHd®Bs dO2ls
z 04 zOQ
3 12 3
| tjLkzd Ol 3*6=18 p}(tmlsos 12+15=27
5 6 1 j&j dfs =0 6 1
8 18 88 28
z 03 z 04
1 2 3 1 23
| tjLizd Ol 12+6 gckéz SO 8+5=13
4 :>X<: 5 6 4(;m42§£m5 6 =2 1 jtej
088 30 6088 16

@'[GOISd stedh dzO,
Is wgdzw s Ispw ¢
fr]gizez B ) detsjofijw Is o

mMlstc® Ur d

Y
Is
s dzoOw

d ftesdL o j Hj da

0
N O,

06
2 3
tiLkd Ol =4

56 1 jto] desf =1
56088 5
stsdzgj ydzr 2 tjLbkd SOl ©8=123*456=56088.

b OLSedudy &5 MsMsesd dsydts or ydhddls: w=¢2.
I OB ddyj 1 McObagjdgdds o j Hd U] MS et kddatsy glsj dzv 16 *
fts Csdzdujmlsolz dmitsd Lzjd & dscdujmSdn  dj &j dstss |

4
1

|
4

OB d&diyQ Llzd sOIT MeOodzj dzd2 5 CtsdzdujMmsok dsecdujmMSdn L dj i3 dzlsts
ITjHdujmSd2 [f Osteq ydz 2 Uz 5§ ' v Bl d s § dzf
Egdztsy dlsj dz | dsdesy s dz | v tsdzdzj MO 1kl

799 559 762 905




ISSN 22245227 T 6.204

RL IsOBdzdyr 1 o dHdzts, ysts s ydmdze dmisdz L 2 3" =

weodzw jlsfqpw BOIsted ydzr 2 Ed@idesy dlsjdzz, L OB kdgdesy dlsj dz@ ¢
[ &zv fMtcOodzdlsj dz' detsets OdOzdL O dz20 EdIdHPeR @Y ¢ d tdOL Az
Edsdesy dlsjdzj 2 d CoOHEGObstose, Mitslse jlsfilse j dadzts, o kfm

LOBjIsdls! , vyt fMOd & B' flstesHj2flsoks h dd&d Wodwslsmw

0§ OteOlsde” §j bERRdesy disj dzd da3j ¥ s BeBOdiBUF dd M. ud bipd
ftsor h j dzdats? ©OL W HdzsMisd By dets §sdzzydl: dqL &sHEd
@OLT 90j Bkz¥, tjSktfdodks HjCBRIBLIYd® ©fjwOoydd kc
Edsdzsy dlsj dzv 8+*8 Bl sty dats  fiplf ozl % Ousd3q tafs ols® dgdj v  dggsOHt
CjLbkd OO (sbtjBly sy HBYsdkddlsjd d | fnHkEE0se’ .
sOCdJ Ekddesy dlsj dzd -@e@rc & iRd 80B U gdets 2 d3dztsy d Is § dzv d3d .
M BBOlsster oMmistes  df o dzk s tolef itz iyl dkigisst ‘1 d EOL B dztOo
(fwa) [9].

30

A D E Bepmgecknii yMHOKITeIb
- m MaTpHYHBIIT YMHOKHTEIb
30

VMHOKITEIE HA epeBe
7 |:| VYonneca
a VYmHoxureas Byra
1o

tdmedese 1. 1 dOCcttOBBB MicOodzj dzdWw tOL dzdyde" = Isdf s

o R
Bepuuecknii KBaapaTop

E Beanuecknii YMHOKUTEIb

m MaTpiuHbIil KBagpaTop

m KeanapaTop Ha aepere

Vonreca

E KeaapaTop Byra

{dMkzdsS 2. [ JOCLOBB MeOodz dzd™ tOL &zdyde 7 kdf e

Ostedydz' = d HtjotsoadHd n» bkt dlsjdvr L Odesy jdz J
sy desfls! Cwdgo j2jtedLOydd. 1ted Ctdgoj2jtedats?2 stcc O
J HB9 Olsj dz¢ dztsfls LOCBdzyj dzdz" = L IsOf ts9. SOYHT™ 2 du
Jjdzed Ctsdzoj2j 60O, ftedud &3 oMmj Miskzy j dzd dztc B WEAOOEils
Jdd, fjtcjHOEIsMW dzgO HOdz dzj 2h k¥ BttOBBISSCE o (i
2§ Jjded dzO Mmlskzy j dz ftesdmMatsHdl yYjtejL BEWjtodalz®
dzo j2jtcO dzjcCts Bsyjls BrIst ftod d3j dzj fa@v €. BZOIstcd ydz' o3
OfmMMmdisistej dedzr | or hj teOL dzd ydzr § f SHABHT' ¢ tcj Odzd
orh jdadets?2 tOLtWHABSMNISd foLotsdkvsls EMStstedls! o' f sdzd
OHtOl, Ctlktster | wWodws Isfqw BOLtso " 3 tsff jteOYydw dizd OMmf
dtdzj HEX "gOL a2 s jteOydj?2 OfmMdddsj stedydz' = StodflssOc
BsHEZds .
]l OBl [3] dO Mmdsej orvweodzgdedzgr » R OOCIjteder 7
CazommMdW¥ S Oydd EmMktes2Mmlse ftedojHjddy 5 dsHIEE:




[ 5C ZEOYJsdzOdz dets? OC OHj B dOkES { jMyfkzeddSd sOLORMsOM

fOOdzdzj dz' dz' j] d §sfmdzjHise Olsj dz dzr j ;

‘BHoEsOCId |  BksctlsoClsd j;

s dOddyd® ddzd slhmklsMmlsods ELfwOodvsh et BdSSO (¢
fs dhfsd (k2j&s2 Mdhisj &3d Mydmdzj ded v .

10 tedmMkdz¢y 3 HtedojH]jdzO Ma] B3O bkfmMbts2MmMlso® fttde jH
f tsfydzj W ts tc d3d toutsep jOHigd ded Wi teHsadz n ydMmj dz f 2l d3 dRdse sl tcOlk
dmMrHdses ftdotsHdBsets ydmdzd zZ. IMmj or ydlsodedw tj O
Wy dzw j Isfyw fsfdzj Hise Olsj dz' dz" s (*)., Bdzts 6 5IsOC Is dzr o3 (
diyf sdz L 2§ siisy as®d paz@mdApdzd v . [§JjOydy ftetsdLotsH s
BdCtesftosctcOBB . 1 COyjMmbej Z dsyjls orfr Miskzf Ols! { tot
ftcdi BO o twjcecdmister te6Z d tceP MmMtstslse jIsfise j dzdzts tsff j 6O
MtcOo dzgreld v ( Mczd Gted L tsdg Z<P (X2=1), bkt o SOyjMmls
MHjtyddsj tcZ. lted Z>=P dL Z o" ydbojlsfmw dzO

fsmiskif Ofls 20 ktejlsd?2 ontH &EZOH" jets ©OLEBYHO Middolst

B Ctootl j cOydYt C)EH. E1.628.(j. of ydlotzj oL @) dezizdd gy d
CsH) d sMkOksS LOfdM 9a0jlsMY o {CZ.

e 1]

PrZ

R [ ] = = I

SN — ! cc Xz ZEP

Xy Z==P

11

Pezvme1ar

{dMedsS 3. wnjdB0 ftedojHjddY 6 BsHEds f §shdjHss Ol

1 Ojd&3 detsotsy L dzOud dedd (62t BcOo dzd o dijls fryd ¢ fzd figts i o 3 «
jin s, 860 LdOujdd] (€Z dej MlsOdzjls dsjdzg " j L dzOy
Is Mttslsdtsh jddy ydmijd 2 44 t. 10ftedikite, fted =33 d
B0 weodw s ffOsefods@ie delza 20 ISt Is@ d5,  dats 3 H dzj dzdzs H j 2
[ v fsdkkyjddy B MistesHj2Misoksh j¢s SHASKOSkdsEs L
SHdESs 6] B3) dedetsita 2By ¥t 24 Is. w. 1kfmls! {=710=000111
UBSEHO yj &zOw yOfglsdi vsis4 Hdj drfpjdms(evs &1 fzls to & § sdzdzd s fdzj H

TTFO

¢1=-t{Z = 3730-0.100001.0001112=0.1000012+1.111001=10.0110102=+2610;
42=-27% =-340-0.100001-».0011102=0.1000012+1.1100102=10.0100112= +1910;
43 =-3¥% =-2110~0.100001.0101012=0.1000@1%#1.1010112=10.0011002= +1210;
44 =-4%7 =-2810-0.1000010.0111002=0.1000012+1.1001002=10.0001012=+510;

#45=-57 =3%0=0.100001.1000112=0.1000012+1.0111012=01.11111a2LO.
I sdzzyjdeder | L dzOyjdedd w1044 dzj sBrtsHdBEB ddpjc®B Gdagv O
j HOIs+ di dZO0 orattH Mojd® o COyjMmMbkej tjLEZd OO
MlsQe EMlstes2Mlso O tsHdsotcj dig] dzedets tcOB SISO h dn ydllsr
MtcOo dzj dzd W HBSY Sdzdzd Isj dz! dztsH dats ,y diplsias j SiHd &5 yd Radzj
4 fsdzzyd dz fsdzsy dlsd dz' dz" 2 tojL lzdz IsOIs. 1 td st
=13=14=1. 1td or' ydmdzjdzdd a5 i 6ozl yQ] st j st
oEt twOLWKWHO 15=0. oV odgedstsy diedndsdzO de@izOg dzd g
smw tjLEzd IsOstsd;, f§JjtjHOIS! dzO or antsH BAaSCO ftoc
d BO GHAdOSCIdses BAsCO ftwwdeojHjddw 5 d&GsHEI,
0]
r
R

7 I

Q—

LSBtOY § 20 d2O tdf. 4 [ 1 . 1 dOdgq tedft) s fi§ve Odz@z" W s t§ d3f tQ
A2, A3t o, N4t AS5T) . v fsdzizyj ddw ddzo § temde n
dzo j tols st R1 1 1, R1 1 2, 113, -irA |It#ftctsdrioltbH. d Is W y qdsCO

—— 24 ——




ISSN 22245227 T 6.204

BBOBEOS SMLIGSM5, dO fjtesa’ j oRBHO &BlkBUEI §i
ojtemde § LdOyjddw t, 2t, 3t, 4t, 5t.
I Bs®j ds mMzeBdtss Odzdw &0 ®EkOHNdj tOLtewH' fkdc
f sdzdzd Is j dz! e ts 1SS H BC tsdzyOded® Mz disdsdtetse Odzd™  dzO o
tdsdtelzs sy fjtejdasmedl 1, 12€15 d MOk

[ 232 | | 22p | B3 | 220 |

[ 1mms | IEE | mmms | IEE3) [ mEmr |

! 1
—|5M:|<T—|5311|(—J
i
K '
1
ki |
L kL " g
7] [21 [zl [ [=]

| | R e

| | WIH | [

| Mymetannzszop |

{ dfkdesS 4. whRjdkO SHMRESOCkdsdcs Bd&SSO ftdojH dd"

{ Mdzd GMGISBEP 4i =& 11 =1, gdzOyd 1i =0. 10 or AatsHJ
Mrd BO, d&O o~tsH' C(lststes?2 oHOE IsMw wi , 1 d 1i +1.
tcOLte " OPYls jflABFrE20 o7 AatsH tojL kzdz IsOIs wi ftcd EmMmdzse dd
e j A3 R . ]l T AtsHT Marjdd R Bl jHddWE Ispw Mo j 32 RJ R
sMisOils€ oL Zdz! sOO ftdoejH]ddYy §t d&sHEzds. Rdzo j tolststo!
SBtOL zolds fddk'mste. 1 ted (>Z dz2O 9" atsHy SM1 mMde dzOdz 1 1
LAOYd dzdd Z HJtjHOjIsMY dzO o' ntsH Hzd sdfdj SMstcO.

[ OdgdzOwY M j BO wWodzw jIsmw B' MistctsH j 2 Misalzs h j2 d BtyyJ
Mstsisdztsh jdzd?2 Z d t . 1ted B tsdztsh deb Ml s k&stp k) dadevjn € B
1 Of ted d34d te, fted Z=3020 d [:55 di v=54. [ d&zv  toj Odzd L O
54 Mrjd3¥ odzydddw LdOyjddy i *P d 55 HoetdRdAd =~ Mizc

¢ zOdzdL ff jteots? tcOMmMmdtsisad ) dedft?  dffs-Hjladglrs  ftdfloQiLH jo O § Is,
ftesmMisO d dzaj btejBbkjls Bsd hdr Offf OtcOlsdzr » L OlteOls, d
B' MistesH j2Mlsoakzs h Ow, dzs fted 1 Istsdz Off OtcOlsder | L OltcOls
RO tcOQo dzj dzad j dMindzj Asp Bz Mtfds| 8 Ofizelziiso so Oded® B dzsC 59

] fJjtcots? Mad d3d dzi sBrtsHd®Bs ko j dzd ydls: B MistetsH j 2
Of f OtcOIsdzets?2 dLB'M Issydesflsd o ©GOLERd = ftej HJ &zOA, O o
Of f OtcOIsdz" J L Olsdigi@dss . S Hf deAyts {tdsOR cldOB tsIs Ols+  detser jJ] Odze sted
deso " j Mrjd@tsljrndduimMcdy twihjddw, tjoddLizsnhdj +Id

JrRuptduvut ¢
[ zO0de ¢cdde |.A. 10hdlsO ddWstedsOydd -§ . Ss@if s Bictgdpmn BIMR] B6 2

2] tweCt 1.c, AdosdthoadtcRrbB] gdeas Cttdflsscwo¥ dd HdY MY jydoddhist
f . 1 0kydr 2 &dte, 2004. 173 .

[3] 02ty 0Ojo O .., v’ dgr 3B Oj 9 . U. ¢y jCiIsr Of f Ot OIlsdzs G 5
Ctedtf sscteOW dd. rktedzOdz | | plstgIsOLzd P, t 8M3L 25 (C208684) .
[4] t siMtsayjo ¢. 1., [OfatoejdSts [iwlB.uj shetgusWdjuig ik OO d&Z,tc d2Af AsOs5s.tc O W4

[5] Addzr Sjte 1.Cc., Jtedzse 4. ¢. -jf tafeuGided. L: Oy ddvs jStd,f 2d0 1fld. f) s6j8d8. frR.
[6] New Mou, Z.,Sutand F. Overturned stairs.Adder Trewk Multiplier Design. IEEE Transaction on Computergilc
Apr.1992.- pp 940948.




[ 5C ZEOYJsdzOdz dets? OC OHj B dOkES { jMyfkzeddSd sOLORMsOM

[7] Sethi K., Panda R. An improved squaring circuits for binary numbers. (IJACSA) International Journal of Advanced
Computer Science and Applications, Vol.3, No.2. 2012. pp-11161

[8] Kumar A., Kumar D., Siddhi. Hardware Implementation of 16*16 bit Multiplier and Square using Vedic Mathematics.
International Conference on Signal, Image and Video Processing (ICSIVP). 2012 -3p4309

[9] VGIeE @ISO (-1, AdWuwmdow :MA wkstsp Bz DO®2 N0 5 .

[10] l1ibtejdSts 1. R., skzL 4 d3d dzts o S. 1. v dgdztsy d Is § dz! fts5 dsHIEZI . ]
JiEBdzd 890 0Odz 20. 05. 07.

REFERENCES

[1] Shan'gin V.F. M.: DMK Press, 2007. 592 s. (in Russ.).

[2] Ryabko B.Ya., Fionov A.l. M.: Nauchnyy Mir, 2004. 173 s. (in Russ.).

[BJAi t hozhaeva E. Zh., Tynymbaev S.T. Jurnal Vestni9 NAN RK,
[4] Rostovtsev A.G., Makhovenko E.B. SPb.: Professional, 2005. 490Rug).

[5] TSil'ker B.Ya., Orlov S.A. SPb.: Piter, 2011. 688 s. (in Russ.).

[6] New Mou Z., Sutand F. IEEE Transaction on Compute#s,,Apr.1992. pp. 94948.

[7] Sethi K., Panda R. (IJACSA) International Journal of Advanced Computer Science and Applivati@blo.2, 2012.

pp. 111116.
[8] Kumar A., Kumar D., Siddhi. International Conference on Signal, Image and Video Processing (ICSIVP). 2012. pp.309
314.
[9] Ugrumov E.P. SPb.: BHV Peterburg, 2005. 800 s. (in Russ.).
[10] Petrenko V.1., Kuz'minov U.V. Patent RFRUJ2 9 9 4 6 1 . Bull eten' - 14. Opubli kovan

dMd BB stcfwdl BsOdze stcd OBOEEY JeOYd W dzOteH '
Of f Otc Ol Pdnj tsk M’ dzH j to°
vl dz" 3By H 2 Iscsy@i.0 O
v M€ L HY @Y to dzO OH f WD tc OjlsA@sE’ HY' Y, 1©ME)d a3 Is © s\ diziisciss d Is k@ dzms O te H T
BsHBAE2 " &gb@®j 3y Mot kz
d dzdzts Is O ¢ PWzH Odgtai i Iz 2 7 dahp@c j 3 J ) ‘D@ jc BHO LLO ] ¥ tc Oy d W oQisf 62 dz
MOdzHT EYB | 2 Is by dz g O H tc O)stistOzdzt Oz 18 ks BEHA O tc Dl frylsh j Qg "d® W by 'D Wiz |
Of f O Ols oy OB 2 ' dghORz" Mis ' koc@IRmD s ¢ * LY QleigHj QlipsiH Bds 2 * dE'o@j 4 j ¢
hr oOtlkzHYY dzHE B dz'IsfOB ¥ dz@lYrjde Oy qwindetfis H 2 d® Gl ‘Stslr dzH @D dz0 O dz
Y " tor dzOS Qodehtdd dz0 O dz

(

dprl s jimmote €. . d ,Is. dgg. r. ¢85 ror
&ZOydsdzOdz! dzr 2 Isjrdzdyd mM&d2 Edzdo j Is

UM [ ¢ ft
teidls dd3. s

) sfls 2§ de2oldd .1 .

— 26 ——



ISSN 22245227 T 6.204

REPORTS OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 22245227

Volume 5, Number 5 (2014)72 33

SEARCH FOR WAYS TO CREATE OPTIMAL STRUCTURAL STATES
IN FERROMAGNETIC ALLOYS OF HIGH DAMPING
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Abstract. The waysof creatingthe optimumstructural stateg the high dampingalloys on the basisf solid
solutions witha bcc structureof Fe-Cr andFe-Cr-Co. The physicaimechanismef dissipationof mechanical energy
in ferromagnetic nanostructureswith areasof different typeshaving different shapes andreas of mutual
arrangemenbf phases andifferent compositionsianoregionsaand associatedaturation magnetizatiofRredicting
compositionsperformed usinghermodynamic mdeling processegxsolutionon ferro and paramagnetiphasesn
alloys based orbcc solid solutions basedystemsFe-Cr and Fe-Cr-Co. The calculationgake into accounthe
contributionsto the free energgf the alloy- solid solution chemical,magneticordering the elastic straiffields of
atomic orderingpf phasesthe magnetizatiom an externamagnetic field and aumber of othersThe possibilities
for the application oprocess modelingo predictthe collapse of theptimum composition antieattreatmentof
alloys with high damping propertiesCalculatedpromising area®f alloy compositionsand temperatures dfeat
treatmentdo obtainhigh damping properties dhese alloysn two schemesThe firstheat treatmenéchemeaimed
at getting the dructure of the ferromagnetictype sponge consisting of paramagneticnanoparticles in the
ferromagnetic matrixthe seconds aimed atobtaininga small differencen namagnichennostyactgaturationof
ferromagnetic angveak ferromagnetiphaseobtainedn the initial stages of decompositia the solid solution
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Abstract. This paper presents a mobdeented program for object recognition using algorithms of image
processing. In particular, were analyzed results of image processing in traditional ways, described in early works, and
results of parallel recognition of several objects processed in real time.
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Bisdz! hz¥ MtsydOdz dzks d 1 Stsdesdzdud MS k¥ L d2Oyd dstsfls: d
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OolssddsBddzdL Oydd . ] Emdzse dwn dzj f to] tor ocdss ¢rso dysiodzd W) ¢
otsodzj yjdedj &3 Bwdz hdrn BOMM dzt HJ 2, stcOdemf stelsde" =
ftcjHEZitcjyHj ded ¥ r vl weo dzw j Isfpw Bdes e s dzOdzts 0 t52 d o I
Clif dzj SMdzsets fSHABHO. [Hddd dqL syl M dzf tihg i
tcOMYy sL dzOo Odzdw wWodzj dzgd? BSCtlkzyOsh jes B@dtO.

)| HOdzdzs?2 tOBsSls] twWOMMd3Otedeo O Ismw fMdMmilsji R3O, fsL 9
toj Odz! dztsds otej dzj ded. s OC ddemistelzdsj dals HdzvW t6OL OBBISSd f
ftoj Hdztsy j dg" fModsyd H @xdsdits 26t tgtsim dzj d3' .

v Btedwyw ttOMmf L dEdDLQudEddr dEBRECAL, 0 tOL 9 Jo O h 2 thdtser
HydalsdWdeoydd ftoj HdBj sts9, wo dzj dzd 2 , ftesyj Mimtse , fi
OtOCIsjtedLize hdramw Cisdzj ydzr d3 dzOB Stetsdy @i fCtisLsds@o Gidzdfijo ts
0¢ dOEydzOw HdMydy dzd dz©@ dZOYOdzO W stedZdtctso Ols! MW SH dats
Mts olsttets? FodtseHddy. 8 0Mistetsj dd) Mdsyd » MdMmilsj &3 tOM
sjstejlsduimMédn d ddeyj dzj tede’r n SBOH QUs:tso tc @aOB d¢ dxLdfiy ) d3d4t
Oz¥ OodlsO ¢ dzOfmMMmtse ) ; o' BBO o EMdcedwrn eteOdzd yj dzd 2
ftodL dzOS 59 CdzOmMMmBso sBi jJCIstso dZzdets flklsjdz dzj f sfmtej H
dds¥ stcd3Oydd, dzdets dzO tsfi)deBacjO BdsislE wH wfedzY s tc@3Roytsted ldsdp th edzd
sOCY] dBIibtsHtse  Okzcstdlsdice Mtseflse j dzdetsets toj M j ded W
Oze stcdlsdzse BflsddBdL Oydd ftesyj mMmse wOMf sL dzOo Odzd v ¢
tcOMYf sL dzOo Odzd W o tg QL didinpdf \Rd tstelgddedfsds@zdw  d Is. H. [ 1] .
cOmMf sL dzOo Odzdw fteddzi dgve Isimwv BdB SIS Sd M cEtlstser &g
wogdzw jIsfqw OpenCV.

OpenCVMBdBdZdBSIsj SO CtRBf! s Isjtedzsets Ltejddw M BlCterls

Computer Vision b r ar y) , lcOL OB SIs OdzdzOWY OB tStcOIststed j 2 I nte
oCdz¢ yojls o Mmisw BdBARIIJSCd wLrCtse & d u++, fn dzlz »
gL tsBtcOy J ded 2 d d&Oh ddzdzsects L tej dzd W . OpenCV Mmtedj fls

dLsBOY QU P, tcBL OB t5ls Odzdzts 2 - =D sriage CHsosassihg Libraty n(1PLe, |
CslststcOW sBtcOBOIsr 90jls ydWtse ' j dL 5B t.Oy J dzd v dzO0  dz
dmMf sdz? Lkjls OdzetedIlsdsr Hdzw B tsdzj ssydse s O0dzOdzdL O
s toj Hfjwdzjddz f tesmdzi Y do Odedw B j $ 50, OdzOdzdL © Hody J ded
Hts. 1 ZOetsHOtwY fHtosMmistslsj d 1 WWjClkdodeslsd d3jIstsHSO |
tc ts dz! 9 BBA&OMISd ttOMf sL dZOo Odzdw d OdzOdzZdL © dL tsBteOY
gslssor 3 tjh jddvdsd OpenCV dhiijls dBdscets ftoj dizh j Mise
1 O dMOdzO dzO0 8 d r~rttetshts SlsdidL Jietseo OdzO Hdzv  d Mt
1 Mo @Bi MisddBO M Htezeddd wWLr"M CORd ftosectcORRBB] tetso Odad W
1 dz©@ H Odzdzr 2 d3ts d3d dzls Wy dzV gelsfglzs MO tor @M tcis dhis dzep
tcOMYf 5L dz0o Odzdw BI jCIstse .

JtedL dzOC d mOketdeaturdsHAfate j HMlso Odzv 6 s fMisB 52 Ho Bd ydzlzt
Jj29dzjsO0O ROYPBO?2 ftedL dzOG ftcj HMisOQoadzWv jIs MmespdB) H ot
LsBtcOY jdzdj, COCMiBEAdes lodH jIs! dzO tod
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[ dzv sf dmMOdedw Bl jCIO M HEMIsOIlstsydas? ssydesmlss &
I st sz ftedL dz2OCd mOOte® Htsdzydgr BT Is! tstccOdzdL s Odz” ¢
tOBtslsO M COMECOHM BB C dZOMMdW JC Olststetsdz 9 C dz¥ yOjls Ho O
J mis: Ho O ftddztsy jdzdw Hdzv Istcj dzdtfBp e dc & Otk ®iHMms® a s coapde
tOL ddudy ®iYHEZ 1Isdd3d HeoldW {tod dzbx hpded adid ‘Y dscz'n jj sy -
MmOOEQ [sOC6. §MSP B dflzth fRPIBd Odze stedIsdz or §f sdzdzg j Is tsB EYJ dzd §
cOL BrMbstcjj mOOtO. YvYikts COMOjlsMw Hsfistse jtodetsMmisd tcOMm
opencv_traincastadaengngpewmO@izv Badslzyj dzdz" | ¢ dzOmMMmdW d
15972 dJdzlsjteW j2fm tBdOtclzy jdzdw (CascadeClassifier ¢
W stedzOIs O. opencv _traincascade Bsy 4 Is Mer cOdz Is! s
opencv_traincasced d opencv_haartraining dzgf d@tsyjls LOcthkzL Ik
HOdz dgj 2h jets BEYJddw ftmd fjtjter ©0. opencv_train
Bdesc s slssydesMmisd. vyvistseB' dMfsd L s 0! jetsdzgdets gy
sk Jdzdtctso Odzts f TBB.

rtezedj kElsddzdlsr, dmMftd Lkjd&k J H&Y tBlRZYJ ddW:
1. opencv_createsampl es dmfsdzr L 2] Isfw H dzw f SHGH
sjMmlstseor o sSBteOL Yytso 9 Wisted30Is j Clsster 2 fSHH] Y d

opencv_traince c a d e ftoddzsy 4 dzd v d3d . 10 or AaftsH ] f szl yo,j Ismw

Hotsdyds 2 WitedzOls, SClsster 2 MtsHjtey dls dLtsBOY j dad j .

2. opencv_performance &tsyjls Br ! dmf sdz L so Odzts
Stsdz? €8 Hd&zW BBERYJjdzdz" = open&zy Ish & asdadzj & iyn[is n 4.0 L fizdz@ J dzily
LOfEMC O]l CdOMMdW¥WdEeOltste d MssBh Ojls OC zOL "™ 9 OJ
dzZO2H jdzdzr = B jCIstse, Cedzd yd Msots ftesflzh jdede" = BB J !
Hiczeglzy ddzW stedsOyds .

[ &zv BBRkyj ddwhsk ts@ls'cHEHeRFSOL ™ . [ Mis Ho O Isdfi O tBicOI
1 4 GOIsdodz | sBteOL ' Mstslse jIsMisa z8 Is slsmizlsilse d s tsB
l sdzsy dlsjdz? dzr | BBteOL " Mo jlsMlsoktls dLsBOY jdd] &
1 OBtstc dzgj GOIsdoHdE d2y | &zB tBO LIS f sHGEtSlstsoadzj dz o tclkz ydzlz® )
fodkzsy dlsjdz dzr = GBOLBO MBLHOjIMW M ftdksh s Eisdddlsr

n [ dMmE dass ¢ cfsdifg;i SBEOLL Mk SEL Blsdo dz 2 B EOL .
JGOBdody § BBtOL" wHisdedzdL B Sl dzse®lsdL fBtcOY j dad W
sdzy dzf ftsHj ey Ols! 5B dzOtclzy jdgde" = B jJCIstse .

1. RMid Lso0Odzd] Odzestcdlsdice OpenCV o tj OdzdL Oydd
L Z2OC tso

tdOdzdL Oydvy ftotsctcOBRBA tOMY sL dzOo Odzd W H sty g B jL dzC
COMSCOHM 7 S EOMMdW S Otstese d HjlsjClsdieso Odedj HBEEY C
[ v cjdzjtodtotso OdzdW ftsdztsy dlsjdz dzf 7 tBteOL 59 f tod dgj dgv ©
fiLkd sOd tBEUj ddzy § ezt i @O WO s Siasds jsdg " § i) th ts da’ Oz jdiig
Hdz" HjljCldieso OddY Hbtsydr 7 L dzOCts. ] tScttOBBO
tcOMY sL dzOo Odzd v . Il Mmizey0O,j tBdOttkzy j ddw -hQdzD&O 91 @ dzdzs ;
ftescteORBE ftoj HMlsOo dzdz® dedy § 20 ted Mk deS j 4
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Launch Application

hecking fol
existence
of OpenCV
Manager

yes
Initialization of libraries Describe detected

Send this frame on

sign by Text-To-
¢ b Speech library
K
Prepare camera [
no

Reading the frame from ST ) Whether or not yes | Draftdetected sign

— | (D of signs > >
camera by threads) interests objects by rectange

no Installing OpenCV
manager

A

t Mz dast j &GO tf Gasts 'O d3ds’

oL BRZUJ
[ &% 6§
¢co¢ u’thHfr]ls

dzdj SOMEOHdsets € dzOMMdW d<S OlststcO
dzj cdteso Odzed v . x ml WO2dz0 dz sBrtBHJ®BRsS or B O
9 0dzj dgts dzO ted mMlzdzC§ 5.

t dMzdes@O% fjh jrcHdGEEE fjtjAatHO

14G60OIdeadsr §j BBtOL" §jtoj udmda df tslet il dg yf@pd @zs din I8 ©R
WO2dzO dLtsBteOy jddw (Bldtsmdls] d ds COOdEZtcO W O2 &zO) f
1460Isdoder | fteddzsiter EZfOCmoOr oaOslsimMfw o WO2dz neg. dat
OfMmf sL dzOo Odzed™w B" dzts tsBtcOBSISOdzs SECtsdzts 3000 WtslstsetcOV

dzHEZEh BB { sOftsd3 BRYJjddw WwWodw jlsw ¢Jjdaj tOydw

My sdz! L s Odzgd 3J IstsH opencv_createsampl es, Cslsster
tc ts

te
o
fecctORd HAkY sBkZujdd” COMSOHEGEEs S &ZOMMdW S Os®0O

C:\opencybuildcommonx86\opencyv_traincascade.exe -data
C:\opencybuildicommonx86\pbpeshehodvec
C:\opencybuildicommonx86\posiive.vect-bg
C:\opencybuildicommonx86\neg.datnumPos 1006enumNeg
3000-numStages 2recalcValBufSize 512precalcldxBufSize
512-featureType LBRminHitRate 0.999maxFalseAlarmRate
0.5.

t dMzdses6tEDBREC5H tsBEYjddw COMCOHMsSEts ¢ dOMMmdW d¢C

)| HOdzdesdz C SHW OQAdAdafmwj toy Oh d 2 COMCOHdE ¥ OXdzOMMd
MtsH j oy Oh d 2 ddzt stedzOyds t § HOJdz o dftssH j e @O 1 W O A, daW fE
dzj ¢ Olsd o dz' 5B tcOK Az yJ ifleattnR 4 Ssddafioyls o - € ts digmyyj nifNseo gisO
dzi 6 Olsd o dz sBOL yYytse. ltod 6JjdzgjteOydd WO &ZzO sy dets &L
oredtOj &3 PB. sO¢ tjLEzd Ol & dzEyo0j B ¥ 02 d ficas
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B. tOmMftsL dzOo Odzdj tHBSEt L d&zOS O

OpenCV BdBdZdBlsj SO (g d®PE0O,] siEFstssor f ¢ dzdzf ydd H
sBl jCIsse . ROzlsj teWd 2 Mmr AfCVCamer aViewLi stener2o0o d 0
fsLodzv e Is dn sBtcOB OIs’ 9 Ols! . 1 tod OdzOdzd L § ftctse ts
ACVCamer aVi ewLi stener 20 totgfls: fivsd s Gaspt wrdadoy,d Is f bizts
1 s4 sz o3r dmftsdz LEjd3 olststes?2 o Otcd Odzls. R dzd yd O dzd
fsHGtkzyOjls ficascade. xml o WO2dz d Hdv tftjH]dj ddw
d3d IstsH detect Multi Ot@jb( )BOMhdérsH Mkl BEON d2 CtsBstoH
sBl jSbses d fjtcjHOOOj B 2 o fteseteOdRRABz HAzW or Hj dzj dzd "
tedmMizdzC 4§ 7.

q
t6

t q’fnlzth!stﬁlsﬂtswg 2 t]‘tstsGtsOd3d3f

I LOedMmddsmisd s Mdmisj dd & It B s daf @ dzof5E® jflsz WaB
Csdzdyj mMsots otej d3j dad dzO tOMY L dzZOo Odedj BHdesEts L dzO¢
bojddujddjd Stddyjflse® sBiI jCktss MCstshls! fLsctO
COMYf OOdd) do Oj &3 (esctcOBEBE f §odsh ' ¥ ddlsj 2.

¢} teddydy tBB IS’
LBP ftjHfmlsOodwjls Met?2 fdmModdj Stj mMisdtsmisd

t
[fjwObst (LBP), Cobttr?2 fwddjdyjlsny ¢ §d¢hjds
s5Ctej Misdsimisd, §tddddOow yjdseod d 2 §dSMmjd jdde oyyf
Bsw*hJ, Yd @3 yj delsteOdzr dzr 2 §dSmjdz (ddzd tcOo detsy Jj &skz)
Yyj dzlstcOdz dztsets, Gtodded &3Os s L dzOyjdedw "0". uvOCdd Bt
CSH, Cotscr 2 sfdMm 00 s ¢ tej fls dats fyls f g

233 | 33 (123 1 0 1

123 | 112 | 145 | B [ 1

2211141 | 156 1 1 1

Binary Pattern - 10111111
t Iz ddsfd BOdedj OB ®IST LBP

Wstcdsy tojLizdz sdtekze h jj ot d3dted ydetsy M
Jo:

LBP(zc,y) = ) slin —ic)2"

1=0 s

CHji fistslse jlsisezjls vy j dzls toiomsds diashgsizls ffvd S j alas i)' gd | WS telzy C
A ydY s(x) sfdmreojlshmw ¢O¢
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sO)yHM2 Bdl SBHO LBP d&ijjls Itsls 3] Ekttse jdz@ L dzOydd
Bdls. stH LBP M@ty dts ddzlsjtcftcejlsdqictsoa Olsy COC ddgHj &M Ml
dzi LOodMmMdizdBis &R U s wRFRdgY dsO Biggstets  HiSEw@aEr s Qdzdw § d €
fsteWHCO ddzlsj dzemdo desMmisd o d&3j Misder | BCtej MisdesMmisd (t dMmE

(Mdzj o0 dMatHds] dLGBt
BP wo dowjjdsfipw i dafj ts iz taiek
fMdzj Hdzj J otcj 3" LBP BT
LsBtcOY jdzgd 2, 7[sB dzOtclz ) j dac
L &zOC ts9

1l ZOEtsHOtew Motsj?2 IsjSMmlskztej L
tcOMf sL dzOo Odzdd BBEKOLBO. 1 {5
tcOMYf sL dzOo Odzd v dzdy, TsdmMEO d

D. {OMf L dOsOdd] dj MEsd Cdn
{ O 5L dzOo OdAHY O SpfaEE s LU jClsdodzts, OC $OC &0 HBt
Bzj MCtsdz S5 L dzOCtso. [ dzv tjh jdedw 2 fetssdj &g g
Hdzv CO)yHBGEE L dzOC 0. SOYHOW dzd Is tcOMf sL dzZOj s ftej H,
ol BY EOBEEEBORE o dzgj NCBd ¢ ©OL. 4| ZOody 2 d3jlsBH st
] wjksHjlkjeamd? Wil 2d, -cll@avdDet g kh ( )sOMY 5L &zOo
dmMfsdz Lkjls ¥O2dz cascade. xml .

r dzv tsLoeobkyde Odedw dzd d3j deso Odzedv L dzOSC O dfigifl FedtTa- j Is iyw

Speech().

1 OC dz¥ yg dzd J

[ OdzdzOW ftosctcOBBRO , edridf@ dzitcl Bvzd Listned@sdz® | B StSH T B d
ddzlsj ctcdtetso Odzdzlzs fy dBsB Jdz! des?2 f dzOlsW stedZss?2 Andr oi d.
OdzOdzdL © o MmJin gdzj s h dnmw B ssH@GM dfctf sp O6Eg Odgls G s d
sty dzdzsisd HOdzdes2h N EP B cs& ©8P Bz :

7T tddzdL Oydw dzO dBtsB ddz' dets?2 f dzOls W tstcdzj

T t OMmMf sL dzOo Odzedj L dzOC s o toj Odz! detsdz o toj d3j dad

1T {OMfGsOdz] j dzi MEBdz! Cdm L dZOC SO

1T JLreoakydeoOdedd dzOd d3j detso OdzdwV L dzOC O

[ OdzdzOV (e CteOBRBO § dzOMa ok j IsBfipvdz] d M stz LthwfeROIsfiyd Mls J d3¢
Cdzyd f ydse ASmart Autoo.
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Private void detectObject(CascadeClassifier mJavaDetector, Mat frame){
Mat frameGray = new Mat();
if(doDetect){
/I Convertthe RGB frame to HSV as it is a more appropriate format when calling Core.inRange

Imgproc.cvtColor(frame,frameGray,Imgproc. COLOR_BGR2GRAY);
if (mAbsoluteFaceSize == 0) {

int height = frameGray.rows();
if (Math.round(height * mRelativeFaceSize) > 0) {
mAbsoluteFaceSize = Math.round(height * mRelativeFaceSize);
}
}
/Idetect objects whitwill be recognized
MatOfRect signs = new MatOfRect
if (mJavaDetector != null){
mJavaDetector.detectMultiScale(frameGray, signs, 1.1, 2, 2, new Size(mAbsoluteFace¢
mAbsoluteFaceSize),
new Size());
}
/Iset rectangles to our frame
Rect[] signsArray = signs.toArray();
for (int j = 0; j < signsArray.length; j++){
signsGloballList.add(signsArray(j]);
/ICore.rectangle(mCurrentFrame, signsArraif[j], signsArray[j]br(), SIGN_RECT_COLOR, 3);
}
if(!tts.isSpeaking() && signsArray.length>0){
tts.spel(signToTextMap.get(mJavaDetector),  TextToSpeech.QUEUE_FLUSH, null);

}
B
L I
tdMzdzf B DB SISC O dgj MEtsdz $dr L dzOC s
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Abstract. Fullerenes and its derivatives are fundamentally interesting objects of research, promising for creation
a new generation of biologically active compounds. Featureteoftructure and properties of fullerenes show
unusual spatial and electronic structure, and open up entirely unusual opportunities for basic and applied biomedical
research.
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