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AHAJII3 PIBHSI CIIOTBOPEHb BEKTOPHUX 30BPAXKEHB BHACJILJOK
BBY/JIOBYBAHHA IH®POBUX BOJSIHHX 3HAKIB

Beryn

Ha choromsi B  KOMI'IOTEpHHX  CHCTeMaX  BEKTOpHI  300pae€HHS  HIMPOKO
BUKOPHCTOBYIOTHCS JUISl MPOEKTYBAHHS apXiTeKTYpHHX 06’€KTiB, iHTEp epiB, po3pobKky mpuiaxis,
peKsiaM#, JOrOTHNIB, CTBOPEHHs HMIpHQTIB, reorpagiuHux KapT TOIIO, HA CTBOPEHHA NKHX
BHTpadaeTses 6araTo gacy Ta KowTiB. B 38’43Ky 3 nuM BHHHKaE npobnema ix 3axucry. Ilpu meomy
Halbiiem nepcnekTuBHMM € 3a6e3medeHHs 3aXHCTY, KOJMM He TOTPiOHO OpHriHamy L
Mi/ITBEPJKEHHS aBTOPCTRA.

Meromun BOynoByBanHa uubpoBux BomsHux 3HakiB (IIB3) y 3o6paxenns, mo
3abe3neuyioTh Takmif 3axHcT, y Oinbimocti GasyloThest Ha 4aCTOTHHX IeperBOpeHHsX. J[o HuX
BiHOCATHCA MeToau Basina-Bapca-Manenana, Xe-)Xy-Banra, Conauinica-Hixonainica-ITitaca [2],
a Takox meroi Boiita-SIara-Byma [3], sxuif 6a3yerscs Ha 3MiHI 3HaYeHb BACOKO4YacTOoTHHX (BY)
KoedilmieHTIB OJHOBUMIPHOrO JMCKpeTHOro KocuHycHoro neperBopenus (JIKIT) sexropHoro
300paxenns i1 3abesnmeuye 3menmenHs Bumsy LIB3 npu #oro BOyzoByBaHHI Ha sKicTh
306paxenns. OnHak cymapHa NOXuOKa BiAXWIEHHS KOODJAMHAT TOYOK BiJJHOCHO OpHTiHANY B
JIeSKHAX BHIA/IKaX € JOCUTH CYTTEBOIO.

B po6ori [4] 3amporioHoBaHO MeToj, sKwil 3abe3ledye 3MEHIIEHHsS CyMapHOI MOXHOKE
BiIXHWIEHHS KOOpAMHAT TOYOK Bix opwrinamy [S]. Jna uporo B METOAI BHKODHCTOBYETHCH
meoBumipre JIKII i 3mina xoedinientis JIKIT npoBoauThcs TakuM 49nHOM, 00 HOro BIUIHB Hi
SKICT 300paxkenHs O6ys MiHiMansHuM npu 3abe3nevyenHi wiTkoro posmizHaBanHs Oitie L[B3,
Opnmak, B IedKUX BUMAAKAX MaKCUMAaJbHE BiXUICHHS TOYOK HOCATAE BEIHKUX 3HAYEHS, SKE MOKS
NPU3BECTH JO MOMITHHX CIIOTBOPEHH OKPEMHX TOYOK, IO MOXE OyTH HENPUIYCTHMHM IS JESAKHX
300paxkeHb Ta AOJIATKIB, 10 IX BAKOPHCTOBYIOTh.
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VY poborti [6] npencTaBiieHO METO/, B SKOMY /Ul YCYHEHHS npoﬁneMH“ BHHHUKHEHHA 3HAYHHX
BIZIXMJIEHBb TOYOK Nif yac BOynosysanus 6ith 11B3 aﬁynoayrorbca nuie y Ti MaTpuLi Koecbm:emm
JKIT, 3miHa skuX He UPH3BOAMTL 0 TAKHX BiiXMieHb. [N BU3HAYEHHs NPHAATHHX JUIA
BOYZOBYBaHHS MaTpHllb 3aMpoONOHOBAHO YMOBH BiIOOPY 3 BUKOPHCTAHHSAM I'PAaHH4HOIO 3HAYCHHS
BeJIMUMHU 3MiHM KoediuieHTiB BHachinok BOynosyBanHs L|B3.

OnHak, aKTyanbHUM 3aJMWIACTLCS UTAHHS AHANI3Y 3anpPONOHOBAHOIO METOAY MO0 PiBHS
BIIXMEHb KOOPIMHAT TOMOK 300paskeHHs.

AnaJi3 piBHA BiIXH/IeHb KOOPAHHAT TO4OK 3aNpPONOHOBAHOr0 METOAY Y NOPiBHANHI 3
BiloMumMu

Jns  xpaworo ysiBI€HHS [epeBar 3anpomoHoBaHoro wmeroay [6] npoaenemo -#oro
nopiBHANBHAN anani3 3 Mmetosiom Boiita-Slura-bywa [3] Ta ocHoBruM MeTOmOM [4].

Y pobori [5] Oyno nposeneHO NOPIBHANLHWA aHaN3 METONY BoﬁTa-HHra-Byma Ta
OCHOBHOTrO ‘MeToAy. OcKinbku 3anponouonanuﬂ METO € BJIOCKOHATIEHHAM OCHOBHOTO METO/Y, [ist
Kpaioro CHpUHHSATTS OTPUMAHUX pBB).I]bTaTlB Gynemo OLIIHIOBATH: 1x 3 TaKUMH K ymoBamu. Jlns
1bOr0 BHKOHAEMO BOYyHOBYBaHHA Aekinbkox pisHux L[B3 y sekinbka BeKTOpHHX reorpadiuHux
KapT IHMH TPbOMa METOIaMH.,

Jinst ananisy obepemo Tpu reorpadiuni KapTH, WO BiApi3HAIOTBCA piBHEM JeTanisauii,
po3Mipom Ta THTIOM 300pakyBaHux Aannx. MparMenTH TPHOX KapT A/s MOPIBHSUILHOTO aHanizy
1I0Ka3aHO HA PUCYHKY 1.

Puc. 1. @parmenTy TpLOX BEKTOPHHUX reorpadiunux kapt ans sdynosysanus 1I1B3

Jns nocnipkenns Takox Oyno suGpanHo 3 pisumx LIB3: nea B TexctoBomy ¢(opmari
poamipom 384 Ta 1952 6ith i rpadiunnii — 306paxkenns po3mipom 8512 Gitu.

Jlns ocHOBHOTO Ta 3anporOHOBAHOrO METOAY BM3HAYMMO NO3Huil KoediuienTiB F (u,,v,),
?’_(uz,vz) ta F (u,,v,) nna BOynosyeanns LIB3 signosinno F(7,7), F,(7,5) ra F,(7.8), a Takox
eryuuny P =0,00003. s 3anpomoHOBaHOrO METOJAY BH3HAUMMO TIpaHu4He 3HAYCHHS
 =0,0005.

s merony Boiita-Slura-bywra B xoxkHoMmy macuBi 3 8 koediuientis JIKIT snauenus
jixcumansHoro koediuicHra A OynemMo BH3HauaTH cepell iHUWIMX TPbOX KoedillicHTIB 3

max
nwsony A,..A,. 3riano 3 mocnimkenHsM asropiB Metony [3] Bubip koediuienta 3 Takoro
masony 3abe3nevuye HalMeHwNH Bniue BOynoByBanus LIB3 Ha skicTe 300 paxceHHs.
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Bbynosysanns 1IB3 nposememo 3rigHo TpbOX METOHIB 3 OAHAKOBMMM BEKTOPHMMH
306paxensamu ta LIB3. ITicns 8GynoByranns LIB3 y BexkTOpHI KapT OTpHMaHO JEKiibKa KapT 3
BOynosanum [1B3 Ta pisHUMH PiBHAMU CIIOTBOPEHHS.

Posrnanemo pesynepratu BOymosyBanHs LIB3 y kapry 1 ma npuknagi 36iieiieHoro y
maciitabi gparmeHTy Li€l kapT npeAcTaBleHol BOAHOYAC 10 Ta micas B6Gynosysanns. CymimeHi
(parMeHTH Ui KOXKHOIO 3 TPhOX METO/IB IIOKA3aHO HA PUCYHKY 2.

OcHoBHHUH MeTO

Puc. 2. ®parMenTH BEKTOPHHUX Kapt nicns BOyaosysanHs LIB3 cyMileHUX 3 opuriHajiom 3a
TPHOMA METOAAMHU
3 puc. 2 BUIIHO, 1O 3TiJHO 3 3aNPONOHOBAaHUM METONOM (parMeHT 306pakeHHs 3MIHUBCA
HaliMeHIne, ockinbku BOymoByBanus OitiB [IB3 npoBoaunocs He B yci uacTHHH (pparMeHTy
300paKeHHs, OCKLIbKM mneBHi wartpuni koedinientie JIKIT BusBHNHCA HENMpPUIATHUMH JUIf
BOy1OBYBaHHs IS BCTaHOBNeHoro 3xauenwus P, =0,0005. B Toit xe uac, BiANOBiAHI CErMEHTH

300paxkeHHs CYTTEBO CIIOTBOPHITHCS B Pe3y/IbTaTi BOYJIOBYBaHHS JBOMA iHIIMMH METOJAMH.

s Toro, mob kxpamie OUiHMTH MEPEeBard 3anpolIOHOBAHOTO METOAY BH3HAYMMO CyMapHy
noxubKy, cepefiHe Ta MaKCUMaIbHE BIAXUICHHS TOYOK BEKTOPHOI KapTH MOPIBHSHO 3 OPHUTiHANIOM
A TPBOX METOMIB, WO aHami3yroThes. OCKinbkHM BOYNOBYBaHHS TPOBOAMTHCH B PEaibH
reorpadiudi KapTH, NOKa3zHMKH OyIJeMO BHM3HAYATH B METPHYHIA cHCTEMi [UIS OLIHIOBAHHS
CIIOTBOPEHL B peaibHOMY MaciuTadi.

PesynpTaTi NMOKa3HUKIB pIBHA CHOTBOPEHHS BEKTOPHMX KapT BHACHiZOK BOYXOBYBaHHA
LIB3 meToagamu, 1110 MOPiBHIOKOTLCA, HaBeAeHO B Tabmuui 1. = .

Tabmvus 1. Pesynpraté cnoTBOpeHHs BEKTOpHMX KapT micns BOynmoByBamua LIB3  3a
TPEOMa METOAaMH
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Metoa BoiiTa- OcuoBHHH 3anpononoBanni
Anra-Byma MeTon MeTO/
Hoxkazuakn A P =0,00003 P =0,00003
P, =0,0005
¥ . X ¥ | X Y [ X

Kapra: 1, K-cTb Touok xapru: 272848, K-c1s Gitis IIB3: 384, Poamip xapru: 41,37 Ha 40,92 xm
Cymapua noxubka, km 681,14 | 484,36 | 262,97 | 170,84 14,06 9,19
CepeaHe BiAXHWIEHHA TOYOK, M 221,72 | 157,67 | 10,70 | 6,95 0,572 0,374
MaxkcumansHe BIIXWIEHHS TOYOK, M 26173 | 11889 | 6438 3318 247 155
Kapra: 1, K-c1s Touok xapta: 272848, K-cTs Gitie IIB3: 8512, Posmip xapra: 41,37 na 40,92 km
Cymapua noxubka, km 8049,76|8811,00{1508,23|1233,79| 1140,75 | 902,36
Cepense BiAXHISHHS TOYOK, M 118,21 | 129,39 | 2,77 | 2,26 2,09 1,66
MaxkcumanbHe BIIXHISHHS TOY0K, M 73136 | 37879 | 11609 | 6497 5212 4883

Kapra: 2, K-cTb To4ok kapru: 14966, K-crs Gitis IIB3: 384, Posmip xapru: 17,06 Ha 15,67 kM
Cymapna noxubka, km 220,59 | 270,43 | 217,02 | 83,81 122.98 73.85
CepenHe BiAXHICHHA TOYOK, M 106,98 | 93,44 | 8,83 3,41 5,004 3,005
MakcumanbHe BiIXWIEHHS TOYOK, M 11964 | 4104 | 6145 1645 2790 1545

Kapra: 3, K-cre To9ok xapra: 74157, K-cre Gitis IIB3: 384, Poamip xapru: 6,49 na 10,32 km
Cymapna noxubka, km 220,59 | 270,43 | 65,76 | 41,03 43 2,71
Cepenne BiAXWIEHHS TOYOK, M 71,81 | 88,03 | 2,68 1,67 0,17 0,11
MakcumanbHe BiIXHIIEHHS TOYOK, M 6378 4382 1902 1202 83 49

Kapra: 3, K-ctb To9ok kapru: 74157, K-cts Gitie [IB3: 1952, Poamip kapru: 6,49 na 10,32 km
Cymapha noxutka, km 901,47 [1167,00| 254,07 | 145,51 | 212,97 134,3
Cepenne BiIXWICHHA TOYOK, M 57,73 1 7483 2,03 1,16 1,705 1,075
MaxkcamansHe BiIXWISHHS TOYOK, M ‘11413 | 9401 3357 1767 1682 1104

3 pesynstaTiB Tabnmni 1 BHAHO, MO 3aNPONOHOBAHWI METOA IOPIBHAHO 3 IHIIAMH
MeTozaMu 3abe3neyye MEHIIE CrIoTBOPEeHHS 300paxenHs BHacHinok BOynosyBannsa 1[B3 3a ycima
nokasHukamMu. Cymapra noxuOKa Ta cepelHe BiIXHJICHHS TOYOK JUIA 3alPOIIOHOBAHOTO METOAY B
PO3IJITHYTHX NPUKJIANAaX MEHIII BiJ iHIIHX METOAIB 0 15 pasis, a MaKCHMAIbHE BiIXHICHHS TOYOK
MEHINE Y JECATKH pasiB.

TaxuMm guHOM, MOXKHA CTBEP/KYBATH, IO 3aNpPOINIOHOBAaHMI MeToJ 3abe3nedye 3MEHIICHHA
BrumHBy 1{B3 Ha sKicTh BEKTOPHHX 300paXkeHs.

Tenep mpoBeneMo awHaji3 3alpONOHOBAHOTO METOAY 3 TOYKH 30py CIOTBOPEHB, AKi
BHHHKAIOTh BHacHiiok BOyaoByBanHs 1[B3 3a BinoMuMu MOKa3HHKaMK Bi3yaIbHOTO CIIOTBOPEHHS,
K1 ITUPOKO BHKOPHCTOBYIOTH JUIS OIHIOBaHHA SKOCTI rpadigAux 306paxeHs micns BOyQoByBaHHS
inpopmanii [7].

BinbmmicTs MOKa3HHKIB COTBOpPEHHS ab0 KPHTEpiiB SKOCTI, SKi BHKOPUCTOBYIOTHCS NPH
BisyanbHi# 0Opobmi, BiAHOCATL O rpymu MOKasHHKIB BiaMinHOcTi. 1li mokasHukH Ga3yloThes Ha
BUIMIHHOCTI MiX 300paXXeHHSIM-OpHTiHaIOM 1 300paxkeHHsM 3 BOynosannm L[B3. Jlo inmoi rpynu
BITHOCATECA TMOKa3HUKH, IO 6a3yl0TECS Ha KOPE/ALil MK OPHTiHAJIOM Ta 3MiHEHHM 300paXXKeHHSM.

. Jlns OUiHIOBaHHA PO3IVIAHEMO BHMANOK 3 TAKHMH BXiJHHMH JaHHMH. I(ap'ra 3, KUIBKICTH
1040k KapTu: 74157, k-cTe 6iTiB 1IB3: 768, posmip kaptu: 6,49 Ha 10,32 xm. BCI ilmi napamerpu
VISl KOXXHOTrO 3 METOJIB Bi3bMEMO aHaJIOri4Hi MOTIEPETHEOMY aHATI3Y.

B Tabnuui .2 HaBe#eHO pe3yNbTATH OL[HIOBaHHA 3a [OKa3HHKAMH BiJMiHHOCTI Ta

 KOpessiHHUME MOKA3HUKAMH TPEOX METOLIB, 10 aHAI3YIOTHCA.
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Tabmang 2. Ioxa3sHuKH Bi3yalbHOr0 CHOTBOpPEHHS 306paxenus nmicns s6ynosysanns [[B3

,,,,, . : Met6i BobvaTura- Oc#panﬂﬁ _ 3anpononoBanmii
i OpurinanbHe Byma METON METOX
Tokasnuku sofpaikeHHs A A P =0,00003 P =0,00003
a4 P, =0,0005
¥ | X Y. ! . X Y: | X A
. Mokasnukn BigminHocTi -
. Makcumansna R L ' i
sinMinmicTs, MD o -0 | 0078 | o1 0.016 .| 0019 |2316x 1673 | 2.657% 1073
C em 36(;0;116?33 . .{ . _ L ] ,‘ ! [} T . .,-:;-5:: i i 4 : " #
z?mimicm AD 0 0 |2.084x 10-7| 3.148x 107°| 12725 107 % 1.292x 107 7| 247% 16°° | 2812x 107
: Hopmoeaga cepenus v P A
. abcomotxa 0 0 4.047x 107 7| 1.029% 107 8| 2.519% 107 7{4.223x 107 | 4.889x 16" % [9.193 x 107 ®
BinMiHHICTE, NAD
CepenHBOKBapaTHIHA - . B 8 o ot 2
 rouditin, MSE 0 0 |8203x 107 ¥ 1.624x 107 7| 3.553% 10 °|5.092x 107 °| 7.23x 107 | 9.519x 107"
Hopmorana
CepeHBOKBAPATHYHA 0 0 3.25% 107 M| 1.735% 16 10| 1392 x 107 2| 5.441x 10 1| 2.833x 16” M| Lo17x 167
noMiika, NMSE
L7 - wopma, p=2 0 0 2.88% 107 [ 4.020x 167%| 5.961x 107°]7.136x 107 5| 8.503x 107 6| 9.756x 10°°
Biggomesns “curnan-
myw”, SNR % ©  13,077% 10"°] 5.764x 10°| 7.183x 10| 1.838x 10'" | 3.53x 10 | 9.832x 10"
Makcamansue
BiAHOIGHHA “CHIHall- | o0 © 13081 101 5.795% 10°| 7.192x 10'!| 1.848x 10" | 3.534x 10" | 9.885x 10
wym”, PSNR .' . i
; 0.99999999 | 0.99999999 | 0.99999999 | 0.99999999 | 0.99999999 | 0.99999999
Axicrssobpawens, [F) . 1 : 99675032 | 9826503 | 99986078 | 9994559 | 99999717 | 9999898
Kopenauiiini nokazsukn :
HopmoBara B3aeMHa ; ; 0.99999999 | 0,99999999 | 0.99999999 | 0.99999999 | 0.99999999 | 0.99999999
Kkopesswis, NC 99941283 | 99672231 | 99990318 | 99965551 | 99999879 | 99998924
. 50.517177 | 30.5915738 | 50.5171776 | 30.5915738 | 50.5171776 | 30.5915738 | 50.5171776 | 30.5915738
Axiers kopenauil, OC | wruse3ai |~ 1060648 2426717 | 0960376 | 2451479 | 1050109 | 2456310' | 1060319
' Iumi nokasHUKH 4
CrpykTypHuil BMicT, ' | 0.99999999 | 0,99999999 | 1.00000000 | 1.00000000 | 1.00000000 | 1.00000000
SC 99792457 | 98920561 | 00005433 | 00014493 | 00000095 | 00000988
3araisHe cHIrMa- : -
T — — o 7.495% 10'| 5.441x 10°| 1.114x 10" [ 3.012¢ 10'2| 3.487% 10" 6.678x 10
mym”, GSSNVR .
Crrma BigHOIEeHHS _:q =4 3 L3 ~3 -3
“coruan-mym”, SSNR b o 1.062x 107 | 1.178x 107 °| 1.49% 10™°| 1.683x 10”°| 1.961x 10~ °| 1.999x 10

3 Tabmuii 2 BHAHO, IMO 3aIIPONOHOBAHOMY METOAY BIAIOBIZAIOTH HaMKpaidi IMOKA3HHKH
BiIMIHHOCTi TIOPiBHSAHO 3 iHuMMK MeTonamH. OCKINBKY BOHH Bif0OpaXKaIOTh PiBEHB CIOTBOPEHHS
300paxkeHHs BHacnminok BOymoByBanHs [[B3, T0 MoxHa ckasaT, II0O 3alpPONOHOBAHWMA METOX
3abe3nedye 30epexeHHst HAMBHUIOrO PiBHA SKOCTI 300pa)ceHHs cepel PO3MIAHYTHX MeToAiB. Tak
MOKa3HHKH MAaKCHMAIBHOI, cepefHboi abCcomOTHOI T4 HOPMOBAHOI CepenHbOi  abCONIOTHOI
BigMinHOCTI HaOmmkdi 1o 01 y 5-10 pasiB Menmi mopiBHAHO 3 ABOMA iHIINME MeTogaMH. Takox
MOKa3sHHK BIAHOMICHHA «CHIHAN-IIYM» BHIUHI y 3apOIIOHOBAaHOTO MeToy Ginbme Hix y 10 pasis,

Kopenanifini noxasauku 300paxenHs 3 BOGymoanum L[B3 3rigHo 3 3anmponoHOBaHHM
METOAOM TEX HaHOIHXKHi O IMOKA3HHKIB OpHTiHANY, IO CBIJYHTH NMPO HANMEHINE IOpPYIIEHHS
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KOpensiii M KOOpPIMHATAMM TOYOK 3MIiHEHOro 300paXkeHHs cepell po3riIsHYTHX MeroniB. Tak
MOKa3HWK HOPMOBAHO! Kopesinil Ha#Ginsul Habmmkenuil 1o 1, NpU MBOMY Pi3HHUS MDK HHMH €
MEHINOIO HiX y iHIINX ABOX MeromiB Ginbme mixk y 30 pasis. Taki pe3ynsTaTd HiATBEPIKYIOTH
3a0e3neyeHHs 3alpONOHOBAHHM METOAOM JIOCTATHLOIO PIBHSA CTIMKOCTI O 3JIOBMHCHHX aTakK,
CIIpAMOBaHUX HA 3YNTYBaHHS, BUjANeHHs 9¥ miaminy L[B3, ockinekw mi ataku nepeabavaroTh
NpPOBEACHHS aHaNi3y JUIs BH3HAYeHHs Micus posramyBasHs 1[B3 i s qsoro BHKOPHCTOBYIOTH
CTATHCTHYHI METOH OLIHIOBaHHS, 30KpeMa IIOKa3HUKY KOpeaii Ta enTpormii.

Ananis OTpPHMAaHWX pe3yNbTaTiB IIOKa3ye, IO 3alpONOHOBAaHHN MeTon - 3abe3medye
HaliMeHIIMi HeraTuBHUI BrutHE [[B3 Ha KOOpAMHATH TOYOK BEKTOPHOrO 300paXkeHHs y NOPIBHAHHI
3 iCHYIO“HMMH METOJaMH, 10 BOynoByroTs LIB3 B wacToTHy 061acTs 306paxeHHs.

BucHoBxu - iy

B poGoti 6yno nposeseHo aHaii3s AKOCTi 3aIPONOHOBAHONO, CTEraHOrpadivHoro MeToxy 3
TOYKH 30py HOro BIUIHBY BiIXHJIEHHS KOODJHHAT TOYOK BEKTOPHOIO 306pa>1<emm Hns uporo Gyno.
[IPOAHATI30BAHO Bi3yabHHM pmem. CIOTBOPEHHS 300paXkeHHs. T3 BU3HAYCHO psn MOKA3HHUKIB ,
CIIOTBOPEHHSA 306paxceuux B TIOPIiBHAHHI 3 BIIOMUMH METOAAMHY.

IloxasHuku BiaMiHHOCTI MDK 300pakeHHAM 3 BOYZOBaHHM IIB3 'Ta ' OPUTIHAIOM
niarsepauiu 3abesneveHHs HaMEHINOro BIUIMBY 3allPOIIOHOBAHOIO METOAY Ha nmxuneﬂm TOYOK
300paXKeHHs IOPIBHSHO 3 AHAJIOTAMH, i -

Kopejmmam [IOKa3HUKH 3aIlIPOINIOHOBAHOIO0 METOXY Bmoﬁpa:mnu HaliMeHme TIOPYUICHHA
Kopemmn MK TOoukamu 300paxkeHHs BHachigok BOymosysamus L[B3, mo TAaKOXK TOKa3ye
MiABUIIEHHS CTIHKOCTI 3anpONOHOBAHOTO METOY 110 3NOBMHUCHHX aTaK.

KpiM ' TOro, pesynsTaTe aHAmi3y NOKa3aqy, INO 3aNMpONOHOBAHMH METOJ B OKPEMHX
BUIIaAKax 3afesnedye 3MEHLICHHN MaKCHMaldbHOTO BiIXWICHHA 3HAYCHb KOOPZHHAT TOHOK
BEKTOPHHX 306})&)!(81{5 BHachiiok BOynosysanus L[B3 y necarku pasua Ta ix piBHOMipHE
BIIXUJIEHHA Bi/IHOCHO TOYOK OPHIiHATY BEKTOPHOIO 306paskeHH s
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