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Abstract

In this paper chaotic synchronization schemes for two identical Wang chaotic systems are designed. The main
purpose of the synchronization schemes is to achieve synchronization with the most economical coupling between the
systems, namely with one variable only. For this purpose, different approaches are used. First, the most basic approach
is to replace one of the variables of the slave system with the corresponding variable of the master system and to test
the stability of the synchronization scheme by calculating the conditional Lyapunov exponents. If no synchronization

can be achieved, additional feedback couplings with the same variable are added.
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BBBEJIEHUE

Teopusita Ha xaoca e cnenuduyHa 1MO00-
JacT OT TEOpHATA HA YNPABICHUETO U MO-KOH-
KPETHO OT TEeOopusATa Ha HEIMHEHHUTE CHUCTe-
MH, KOSITO M3I0JI3Ba CBOW TMOHATHEH amapar u
B KOSITO C€ pelaBaT 3a/1a4M, YaCTUYHO CBBpP3a-
HH C OCHOBHHUTE 33Jja4Ml 3a aHAJIN3 U CHHTE3 OT
KJlacuyeckara Teopusi Ha ynpasieHueTo. Exqna
TaKkaBa OCHOBHA 3aJ[aya € Ta3 3a CHHXPOHH3a-
U MEXKAY JIB€ WIM TIOBEYE XAOTHYHHU CHUCTE-
MH, KOSTO MOXE Ja CE PElIN II0 MHOTO pa3-
JUYHU HAYUHU M HMMa MHOTO CHeru(puyHH
ocobenoctu [1,2].

[ToBeueTo MeTOAM 3a XaOTUYHA CHHXPOHH-
3aIusl pasriekAaT Ciydas, PH KOWTO eIHa,
Hail-yecTo HeNpeKbCHATa, XaOTUYHA CHUCTEMa
ydacTBa B XaOTWYHaTa CHHXPOHH3AIIMOHHA
cXeMa B pojisiTa Ha yINpaBlisBalla CUCTEMa U
OCHUTypsiBA CHHXPOHHU3HpAI CUTHAI 3a JIpyra,
UJCHTUYHA Ha Hes CHCTeMa, HapedyeHa yIpa-
BJIsSIBaHA WJIM MOJYMHEeHa cucrtemMa. ChIIecTBy-
BaT pa3IMYHM IMOJIXOIM 332 CHHTE3 HA TAaKHUBa

CUHXPOHHU3AIIMOHHU CXEMH, KaTO XapakTepHa
0COOCHOCT Ha Te3U 3aJla4yM €, ue HiIMa YHHUBEp-
CaJIeH METO/, KOMTO BUHAru Ja rapaHTupa Imo-
CTUTaHETO Ha CHUHXPOHHU3ALMS MEXIy CHCTe-
mute. OCBEH TOBa, CHIIECTBYBAT U Pa3IUYHU
MOJIXO/IM 3a aHaJln3a Ha YCTOMYMBOCTTA HA J1a-
JIeHa CUHXPOHHU3alMOHHA CXEMa, KOETO CBOM-
CTBO rapaHTUpa MOCTUTaHETO HAa CUHXPOHU3a-
IS

[ToBedyero HM3BECTHM METOAM 3a XaOTHYHA
CUHXPOHHU3AIUS MPEIonaraT CUHTE3UPAHETO
Ha CJIOKHH YIIpaBisiBally (PyHKINHU, TOIaBaHU
KbM MOJYMHEHATa Xa0TUYHA CUCTEMa, KOUTO B
oOmus ciiy4aid Morar Ja ChABbP)KAaT HAKOJIKO
WM BCUYKHM MPOMEHJIMBU HA YIpaBJsiBallaTa
CUCTEeMa, KaKTO U IPOMEHJIMBH OT camata Moj-
yuHeHa cucteMa [3]. B Hskou ciayuaum ToBa
MO3Ke€ J1a 3aTpYJHU (PU3HUECKOTO pean3upaHe
Ha JlaJlecHa CHUHXPOHM3AIMOHHA CXeMa, aKo
4acT OT Te3M MPOMEHJIMBU HE Ca MOCTOSIHHO
WM BPEMEHHO JOCTBHIHU. B apyru cinydau e
HEXKEeJIaTeJIHO WM Hee(EeKTUBHO IOJaBaHETO
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Ha HIKOJIKO CHUT'HAJIA/TIPOMEHJIMBU IO TPACETO
3a Bpb3Ka MEXIYy yIpaBiigBallara U MOJ4YUHE-
HaTa CUCTEMH.

B nHacrosAmusa noknan ce mpeaiara peaiu-
3UPAaHETO Ha XAOTUYHM CHUHXPOHW3ALMOHHU
CXEMH MEX]y JBa XaOTUYHU Mozea Ha Wang,
IIPY KOUTO BHHATH BPB3KaTa MEXIY CHUCTEMH-
T€ € CcaMO IO €Ha IPOMEHJIMBA. Y CTONYH-
BOCTTA Ha BCSKA CHMHXPOHM3AIMOHHA CXEMa €
H3CJICIBaHa MOCPCACTBOM U3YUCIISIBAHC HA T.H.
YCIIOBHU IIOKa3aTeNn Ha JIAmyHoB.

N3J10XKXEHUE

XaotnuHata cucrema Ha Wang [4,5] npen-
CTaBJIsiIBa CPaBHUTCIHO HOB, THUIIMYCH HCIIPC-
KbCHAT a0CTPAaKTEH XaOTHYEH MOJIEN OT TPETU
pen. YpaBHeHUsITA HA MOJIeNa ca:

X, =—=bx, + x,x;3, (1)

Xy =—Cxy +dx; + XX,

KBJIETO HOMHHAJIHUTE CTOWHOCTH Ha Iapame-
TpUTE ca:

a=1,b=5.7,c=5,d=0.06. 2)

MogensT Ha Wang e cumyimpad ¢ Ipo-
rpaMHus poAykT Matlab 3a mpou3BoNHO U3-
OpaHM HAYaJIHU yCIIOBUS:

x(0)=[x,(0) x,(0) x©Of =[1 0 of
)
Ha ¢ur. 1 e mokaszan XaOTHYHUST aTPaKTOP
Ha MOJIeJIa B IPOCTPAHCTBOTO HA ChCTOSIHUETO
(x;,%,,x;). AtpakTtopbT € 4-cekTopeH. Tasu
CTPYKTypa Ha aTpakTopa ce BIDKAa Io-100pe
npu HaOIrofaBaHe Ha IPOEKIMUTE HA IIPO-
CTPaHCTBOTO Ha ChCTOSHHUETO B TpHUTE (ha30BU
paBHUHU (X|,X,), (X,X;) U (x,,X;), HOKa3a-
Hu Ha Qur. 2. Ha ¢wur. 3 ca mokazanu Bpeme-
BUTE XapaKTEPUCTUKH HA TPOMEHJIMBHTE Ha
CBCTOSIHUETO Ha MoJiesla Ha Wang, KOUTO UMaT
TUIUYHUA 32 Xa0TUYHA CHCTEMa BUJI.
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2. Ilpoexyus Ha XaomuyHus ampaKxmop Ha

Mooena na Wang ¢ mpume pazoeu pasHunu
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Que. 3. Bpemesu xapaxmepucmuxu Ha
npomeHaugume Ha mooena Ha Wang
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bazoBusT Bu HAa XaOTUYHA CUHXPOHU3ALIN-
OHHAa CXe€Ma MExXJIy JBa Mmojena Ha Wang,
II'bPBOHAYAIIHO 0€3 Bpb3Ka MEXKIY TIX, MOXKE
7la ce JaJie C ypaBHEHUATA!

Master  x, =—bx, + x;x5,
Xy ==Xy +dx; + X,X,,
(4)
X, = X, — aX, — %oX;,
Slave X, = —b%, + % X,

KBJIETO C X;, i =1+3 ca 03HaUCHU NMPOMEHIIH-

BHUTE HAa BTOpaTa CUCTEMa, KOSTO B CIICABAIIIU-
T€ CXeMH IIe ObJe B poJiATa Ha MOJYMHEHA
(Slave) cucrema, a mppBaTa cucrema Ie Obe
B poJiATa Ha ympassiBamia (Master) cucrema.

JlBaTa XaoTHYHU MOJelia B cxemara (4) ca
UICHTUYHU Mojaenu Ha Wang, c eaHaKBU
CTOMHOCTH HAa BCHYKH MapaMeTpH, KOUTO ca
cToiftHOCcTHTE OT (2). BBIpeku, ye B cxemara
(4) umMa 1Ba WIEGHTHUYHH XaOTUYHHU MOJIEa,
aKo T€ Ce CTapTUpaT OT pa3jIMYHU HavyaJIHU
YCIIOBUSI, TUHAMUKATA UM HsIMa Ja ObJe Kope-
JUpaHa MO HUKaKbB HA4YMH, BBIPEKH, Y€ U
JIBETe MHCTAHIIMKA Ha Mojena Ha Wang e ce
JBIDKAT 110 XaOTUYHUS aTpakTop oT ¢ur. 1. 3a
WIIOCTpUpAHE HAa TOBAa MHTEPECHO W MPUCHIIO
Ha XaOTUYHUTE CUCTEMHM SIBJICHHE ca IOoJIyde-
HU (QYHKIIMUTE HA pa3ChIiIaCyBaHE WIIU TPEIll-
KUTE MEXIy OTAETHUTE ABOWKH NMPOMEHIIUBU
B JIBETE cucTeMu Ha Wang;

e, =x;,—X%;,i=1+3, Q)
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QDue. 4. Dynkyuu Ha pazcvenacysane npu Iunca Ha
8pv3Ka medicoy osama moodena na Wang

Bwxkna ce, ue nuHamukara Ha Te3n (DyHK-
MU caMa Mo ceOe CH ChIo ¢ XxaoTuyHa. Ha
¢dur. 5 e mokazaHa TUHAMHKATa Ha TBOWKHUTE
HOPOMEHIMBH (X, X),(X,,X,) H (X3,%;). Pu-
rypata MOTBBPK/IaBa MHIAUBUAYATHOTO U HE-
3aBUCHMO JBIMOKCHHC HA JIBETC CHCTEMHU IO
XaOTHYHHUS UM aTPaKTOP.
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Que. 5. Cvemecmua OuHAMUKA HA OMOenHume
0BOUIKU NPOMEHIUBU NPU TUNCA HA BPBIKA

CepluecTByBaT pa3jiudyHU MOJIXOIU 32 pea-
JU3WpaHe Ha yIpaBieHue KbM Slave cucrema-
Ta B cxemara (4) ¢ 1ea CUHXPOHU3AIHUS MEXIY
cuctemute. Haii-o01m10, me ce npuema, 4e cuc-
TeMuTe B (4) ca UIEHTUYHO CUHXPOHU3UPAHH,
aKo 3a JIaJIeHO YMPAaBJICHUE € U3IIBJIHEHO YCII0-
BHETO:

lime,(1)=0, i =1+3. (6)
t—0

Hsma yHuBepcaneH MeTo/ 3a MOCTUTaHe Ha
cUHXpoHM3anwus. [Ipu moBe4eTo MeToau KbM
ypaBHEeHHsTa Ha Slave cucremara ce n00aBsT
CJIO)KHU yIpaBisBaniy (QyHKIIMH, KOUTO B 00-
II¥s Cy4yail MoTar Ja ChAbPHKAT BCUYKH IMPO-
MEHJIMBHA KakTO OT Master cucremara, Taka u
oT camara Slave cucrema. He BuHarum to3u
MOJXOJT € yJa4yeH, IOHSIKOra € KeJaTeITHO
BpB3KaTa MEXKY JIBETC XaOTUYHH CHUCTEMU Jia
€ MaKCHMAaITHO ,,MKOHOMHYHA .

Heka ce mogudumnupa cxemara (4), kato B
Slave cucremara eHa OT NMPOMEHIIUBHUTE, Ca-
MO Ha eJHa MO3UIMs, Aa ObJe 3aMeCcTeHa OT
ChOTBETHATa NMPOMEHJINBA OT Master cucrema-
ta. Hampumep kato mbpBU BapHaHT HA TO3H
MOJX0/I, HAPEYeH YacTU4YHO 3aMecTBaHe [6],
IPOMEHJINBATA X; ILIE 3aMECTU NIPOMEHIIMBATa

X, caMo B II'bPBOTO ypaBHEHHE Ha Slave cuc-

TeMara, KaTo TOBa ChbOTBETCTBA Ha IMOJaBaHE-
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TO Ha ympasisBail curaai. Torasa Slave cuc-
Temara Jo0MBa BUIA:

Slave X, =—-bx, + X|X;, (7)

[To TakbB HAUMH MEXIy IBaTa XAaOTUYHU
Mojieia Be€4e UMa Bph3Ka, HO TOBA caMo TI0 ce-
0e cu He rapaHTHpa MOTy9aBaHETO Ha CHHXPO-
HU3ALUS MEXKIY TAX. YCIOBHUETO 32 CHHXPO-
HU3aIMs Ce CBEXJAa J0 aHAIM3 Ha yCTOWYH-

T
BOCTTA Ha TOYKAaTa € = [e1 e, e3] =0 , xod-

TO € ICHTHPHT Ha KOOpPAMHATHATA CUCTEMA,
OCHTE Ha KOATO ca ¢pyHKuuute (5). AKO TruHe-
apu3MpaHaTa B Ta3ud TOYKA CHUCTEMa OT Pa3Ch-
riacyBanetro Mexay Master u Slave cucremu-
TE€ € yCTOWYMBA, TO I1€ OB/I€ U3IBIHEHO YCIIO-
BHETO 3a cuHXpoHu3anus (6). Ta3u cucrema ce
MoJIy4aBa MpH U3BaXK/1aHE Ha ypaBHEHHsTa Ha
Slave cucremara (7) ot Te3u Ha Master cucre-
Mata OT (4) W OTYUTAHEe, Y€ ¢ =X, —X; U

e, =—be, + x,x; — X\ X5, (8)

ey, =—cey +de; + XX, — X\ X,.

B ypaBHenmsTa (8) Moke 1a ce HarpaBH 3a-
MECTBAHETO X; = X; —e,;, KOeTo cieasa ot (5),

MIPU KOETO, CJIe]T U3BBPIIIBAHE HA ChOTBETHUTE
JNEUCTBUS 10 YMHOXKEHHUE, CUCTEMaTa OT pa3-
ChIJIaCyBaHETO IIe J00re BHA:

é, =—be, +e,x; +e;x, — e e, 9)

e, =—cey +de +ex, +e,x, —ee,.

SxybuansT Ha cuctemara (9) e:

0 —a—x3+e; —x,+e,
J,=|x—¢ -b X —e
d—e, X —e —-c
(10)

Jluneapusanusra Ha cucremara (8) B T.
e =0 cpoTBeTcTBa Ha 3aMecTBaHETO HA ¢; =0

B Skybuana (10). Ako coOCTBEHUTE CTOWHO-
CTH Ha Jx ca B JsBara MojypaBHUHA HA KOM-
TUIEKCHATa paBHUHA, TO CHHXPOHU3AI[MOHHATA
CX€Ma 1II€ € YCTOfIqHBa " 1€ CC U3IIbJIHABA HC-
00XOIMMOTO YCIIOBHE 3a CHHXpOHH3anus. Ha-
au4yreTo Ha npoMmeninusute X; B (10) BB3mpe-

MISITCTBA TOYHOTO H3UYHCIIIBAaHE Ha COOCTBCHU-
Te CTOMHOCTH Ha Jx. Bw3npuera e meroauka,
MPU KOSITO T€3W MPOMEHJIMBU CE€ 3aMECTBAT C
TEXHUTE MaTeMaTHYECKU OYaKBaHMS 3a JIOCTa-
THYHO TOJIIM BpPEMEBHM auana3zoH. Peainnwure
YacTH Ha M3YUCIICHUTE CJIe TOBa MPHUOJIMKE-
HUE COOCTBEHM CTOWHOCTH Ha Jx ce Hapuyar
YCJIOBHH TIOKa3aTenu Ha JISmyHOB.

C nmomomra Ha mpoaykra Matlab ca nzum-
CJICHM MAaTeMaTHYECKUTE OYaKBAaHHS Ha IIPO-
MEHJIMBUTE Ha cucTemaTta Ha Wang 3a nepuoj
ot 500s, KOlTO € choOpa3eH ¢ TMHAMHKATa Ha
cucTemara, mpejcTaBeHa Ha ur. 3:

X; =0.0053,%, =0.0998,%; =0.0295. (11)

Cnen 3amectBane Ha (11) B (10) 1 oTuymTa-
He, ye ¢; =0, 3a coOCTBEHUTE CTOMHOCTH Ha Jx

BT. e=0 ce nomyuana:

A =—0.0065,4, =-5.6948, 1, = —4.9987 .
(12)
CobctBenute croviHoctu (12) ca orpura-
TEJHH, OT KOETO CJe/IBa, Y€ CUHXPOHU3ALNOH-
HaTa cXema Le € ycTohunBa. Tl KaTo CTOW-
Hoctute (12) ca peanmHu, Te ChBHAaaT U C
YCIIOBHUTE TMOKa3aTenu Ha JISmyHOB 3a Tas3u
cxema. Ha ¢ur. 6 ca mokazaHu mosrydeHUTE
pyU cuMyJanusaTa QyHKIUKA Ha pa3chriacyBa-
He ¢; =x;—X, . Ciien mpexolIeH Mpoiec OT

oko0J10 505 XaOTHMUHUTE CUCTEMHU CE CHUHXPO-
HU3HUpAT UJIEHTUYHO, Thl KaTO C€ WU3MbJHABA
YCIIOBUETO 3a CUHXpoHu3auus (6).
Peanuzanusta Ha mpeaxogHaTa CUHXPOHHU-
3allMOHHA CX€Ma € C BB3MOXKHO ,,Hali-UKOHO-
MHYHA’ Bpb3Ka — caMO €JHa IMPOMEHJIUBA OT
Master cucremara yyacTBa caMO Ha €IHa IIO-
3ulMsl B ypaBHeHusiTa Ha Slave cucrtemara.
[IpakTrkara moka3Ba, 4e 4eCTO IbTU MOJAOOHU
CXEMHU C YaCTUYHO 3aMECTBaHE HE BOJAT 10
cuHXpoHu3anus. OCBEH TOBa JIMIICBA Bb3MOXK-
HOCT 3a JION'BJIHUTEIHA HACTPONKa, HallpUMep
C KOC(QHIMEHT, KOMTO Ja perynupa Mpoxbii-
KHUTEITHOCTTA Ha MPEXOJHUS MPOIIEC.
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Due. 6. Oynxyuu Ha pazcveracysane npu Slave
cucmema (7)

3a ga wMma moBe4Ye BB3MOXKHOCTH 32 Ha-
CTpOilka Ha CHMHXpPOHM3AIIOHHATa CXema ce
npeajiara I[OGaBHHe Ha BTOPUYCH YyIIpaBJIsABaIl]
curHaia kpM Slave cucrtemMara cbC ChbllaTa
yIpaBlisiBaiia MpoMeHiInBa OT Master cucte-
MaTta. BTopuuHMAT curHanm ce reHepupa Ha
IMpUHIHIIA HA U3BCCTHUA MCTO/] 34 CUHXPOHU-
3amusi ¢ oOpaTHa Bpb3Ka [7] U 3a pasriexia-
HHA BapHaHT Ha BPBb3Ka caMo I10 IIPOMEHIINBA-
ta x; Slave cucremara (7) MoXxe Jja ce MOJH-

¢unmpa HarpyuMep BbB BUAA:

X =ax, —ax, — XX + a(x — X)),
Slave X, =-bx, +X,X;,

Xy ==X, + dX) + B3,
(13)
KBJICTO « € KOehHUIMEHT Ha BTOpPHYHATA
BpPb3Ka, KOUTO MOKE Ja ce H30epe eKCIepH-
MCHTAJIHO IPpH CUMYJIAllUATA.
SIkyOnaHbT Ha CHCTEMaTa OT pa3ChIjiacyBa-
HeTo 3a HoBata Slave cucrema (13) e:

d—e, X —e —c

(14)
npu koeto cinep 3amectBane Ha (11) B (14) u
otyurtane, ye ¢; =0, 3a cOOCTBEHUTE CTONHO-

ctruHaJx BT.e=0 3a o =10 ce nmonyyasa:

A =-5.0012,4, =-5.707, 4, =-9.9917,
(15)

T.€. OTHOBO C€ M3IbJHSBA YCIOBHETO 3a CHH-
xponusauus. IIpu toBa umcmara (15) ca mo-

OTAAJEYEeH! OT OPAMHATHATA OC Ha KOMILIEKC-
HaTa paBHMHa copsmo Te3u oT (12), xoero
npearnosara no-0bp3a CHHXPOHU3AIHS.

Ha ¢ur. 7 ca nmokazanu nonydeHute QyHK-
IIMM Ha Pa3ChITACYBaHE €, =X; —X; 3a MOJH-
¢ukamusaTa Ha CHHXPOHM3ALlMOHHATa CXeMma
cbe Slave cuctemara (14). Buxna ce, ue cuc-
TEMHUTE C€ CUHXPOHM3HpAT, IIPU TOBA MO-Obp-
30 CHPSMO HPEANIIHUS BapUAHT OT QHUT. 6.

1
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Due. 7. Pyukyuu Ha pazcvenacysame npu Slave
cucmema (13)

Jlpyr BapuaHT 3a MbPBUYHA Bph3Ka MO MPO-
MEHJIMBaTa X; II0 METoJa Ha YacTH4YHO 3a-

MCCTBAHE MCXKIAY CHUCTEMHUTC OT CHHXPOHU3A-
IOWMOHHAaTa CX€Ma € CbC CJICAHAaTa Slave cucre-
Ma:

Slave X, =—-bx, + X|X;, (16)

X3 =—CX3 +dx; +XX,,

IIPU KOMTO YIPABJIABAIIMAT CUTHAJ € B TPETO-
TO YpaBHCHHE.

IIpu To3u city4aii ciiell oxy4aBaHe Ha CUC-
TeMaTa OT Pa3ChINIaCyBaHETO U JIMHEAPU3Upa-
HETO ¥ I10 Ha4MH, AHAJIOTMYEH HA TO3M OT IIpe-
IUILHASA BapUaHT, ce NOydaBa cienHus Sky-
OunaH:

(17)

3a COOCTBEHHTE CTOWHOCTH HAa KOWTO B T.
e =0 mpu npunarase Ha ChIIUS AITOPUTHM C
ocpennenute croitHoctH (11) ce momydana:
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A, =0.0095,4, =-5.6955,4; =-5. (18)

Hanuuuero Ha monoxxkutenHa coOCTBeHa
CTOMHOCT TOKa3Ba, 4Y¢ CHHXPOHU3ALUS MEXKITY
Master u Slave cuctemuTe Nmpu Ta3u Bpb3Ka
HsIMa Ja ce TOJy4YH, KOETO C€ MOTBBPXKIAaBa U
OT HampaBeHaTta cumynanusa. OyHKIMHUTE Ha
paschriacyBaHe ca MmojoOHU Ha Te3u OT (ur.
4, Korato HsiMa Bpb3Ka MKy CUCTEMUTE.

Kbm Slave cucremara (16) cbiio moxke aa
ce 100aBM BTOPHYEH yMpaBJsBalll CUTHAI ChC
ChIllaTa yMpaBisBalla MpoMeHIrnBa oT Master
cucremara, aHajoruddo Ha (13):

X, = ax, —ax, — X, x; + a(x, — x,),
Slave X, =-bx, + X|X;,
X3 =—CX3 +dx; +XX,.
(19)

B T03u cnyuaii 3a cOOCTBEHHTE CTONHOCTH
HaJx BT.e=0 3a o =10 ce nonyuasa:

A =-5, 4 =-5.7093,4, =-8.9908. (20)

Ha ¢wur. 8 ca mokazanu moigydeHHUTE TIPHU

CUMyJALUATa Ha cxeMara (yHKIUU e; = X; — X, ,

KOWTO MOTBBPXKAaBaT HAINYHUCTO HA NACHTUY-
Ha CUHXPOHU3aIus.
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Due. 8. Oyuxyuu na pazcveracysane npu Slave

cucmema (19)

3AKVIIOYEHUE

CI/IHTGBI/IpaHI/I Ca XaOTHUYHU CUHXPOHU3AIlIU-
OHHHU CXCMHU HAa OCHOBATa Ha CPaBHHUTCIHO HOB

U M10-CJ1a00 U3BECTEH Xa0THUYEH MOJEN OT Tpe-
TH pen. OcHOBHATA 1)1 € Ja ce€ MOIY4YH UJCH-
TUYHA CHHXPOHU3aLNs MEXAY JBE CUCTEMH Ha
Wang, cBbp3anu B KoH¢purypauuss Master-
Slave ¢ BB3MOXHO Hal-00JeKUeHa BpPbB3Ka
Mexnay Tax. [Ipemioxen e noaxon, Ipu KOUTO
BpPB3KaTa € CaMmo I10 €JHa IPOMEHJIMBA. 32 10-
rojsiMa I'bBKaBOCT U TECTBAHE Ha IOBEYE Ba-
pHaHTH Ha BpbB3KaTa ce Ipelylara Chb4eTaBaHe
Ha yIpaBJgBalll CUTHAI OT THI YacCTHYHO 3a-
MECTBaHE C TaKbB, CHHTE3UpaH HA IPHUHLNIA
Ha oOpaTHaTa Bpb3Ka. T03M MOJIXOJ /1aBa Bb3-
MO’KHOCT 3a peaJIi3UpaHe Ha MHOXECTBO CXe-
MU Ha Bpb3Ka caMo I10 €1Ha IPOMEHJINBA, KOe-
TO yBEINYaBa BB3MOXKHOCTUTE 3a HaMUPaHE
Ha YCTOWYMB BapuUaHT U 3a pEryjupaHe Ha
IIPOABIDKUTEIIHOCTTa HA IPEXOIHUS IPOILEC.
[TomoOHM cxemMHu Morar Ja ce peaju3upar ¢ ¢
BPB3Ka 10 HAKOSI OT OCTaHAJIUTE IBE ITPOMEH-
JIMBU HAa XaOTHYHATa CUCTEMA.
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