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AHHOTauudA. byl uaMMuil Makajiajga BEWBJIETTEPAMH TY3YJYIIYHO KapaTa KOHCTPYKTHBIYY
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AHHOTauuMsA. B 1aHHON HAaydHOM CTaTbe IIPEACTABJICHBI KOHCTPYKTUBHBIE IOAXOABI K
CTPYKTYpe BEWBIJIETOB. ABTOpBHI ONHUCHIBAIOT BO3MOXXHOCTHU MCHOJB30BaHUs B-crumaiiHOB mpu
reHepanuu BelBieroB. [l BeiiBneroB Xaapa, CtpeHOepra 1 0COOEHHO PMHUTOBBIX BEWBIIETOB
JaHbl pasHble 0a3pl. J[Is1 3TOTO TMpencTaBlieHBl JBYMEpPHBIE CBS3U U (OPMYIBI BOCCTaHOBJICHHS
curHana. Tawke aHaIM3UPYIOTCS MPEUMYIECTBA MCIIONIb30BaHMs BelBieToB. CrenaH BBIBOJ, YTO
BEUBJIETHI MOXHO HMCIIOJb30BaTh B aHalIM3€ CUTHAJIOB, 00paboTke H300pakeHUi, 00paboTKe
uH(OpMaIuy ¥ BO MHOTUX JIPYTUX 00IaCTX.

KuawueBbie ciioBa. Manbie BONHBI, BEUBIETH, B-criiaiiH, AByMEepHbIE OTHOIICHHUS, aHATU3
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EXAMPLES OF CREATION OF WAVELETS BASED ON B-SPLINE

Abstract. This scientific article provides constructive approaches to the structure of wavelets.
The authors describe the possibilities of using B-splines in generating wavelets. Different bases are
given for Haar, Strenberg, and especially Hermitian wavelets. For this, two-dimensional
connections and signal reconstruction formulas are presented. The advantages of using wavelets are
also analyzed.

It was concluded that wavelets can be used in signal analysis, image processing, information
processing and many other areas.

Keywords. Small waves, wawvelets, B-spline, two-dimensional relations, signal analysis,
image processing, data reduction.

Kunpumyy

BeiiBier («BeiiBiaeT» — KMUMHEKeH TOJKyHIap) TYWYHYTYH 1980-XbliiapaslH OpPTOCYHA
I'poccman xaHa Mopre ceficMHKaJIbIK aHa aKyCTUKalblK CHTHaJJap/bl aHaIU3[106 MEHEH
OaiinaHplTyy KUprusuiked [1, 2]. BeliBierrep kenTereH M3WII06J6pe 3apbll MaTeMaTHKAJIbIK
MHCTPYMEHT OOy 3CENTeNUHET. Anap/bl KOJJAOHYY OUp CUTHAAbI aHATU3OO0HYH >KbIHBIHTHITHI
aHBIH MYHO3]1YY KBIIITHIKTAPBIHBIH (©JIYOMIOPYHYH) FaHAa TU3MECUH 3MEC, Oyl KBILITHIKTAp ©3YH
KOPCOTKOH AaHBIKTAJITaH JOKAIIBIK KOOpAMHATAlap >KOHYHAE® MaalbIMaTThl Jla KaMTYYyCy Kepek
OONroH y4ypiapia HWINKe ambIpbliaT. [lemek, cranuoHapAblk sMec (yOakbIT OOroHYA) ke Oup
TYPAYY dMec (MEHMKMHIUKTE) TUITETH CUTHAIAAPAbI TaJ00 KaHa UINTET YbITYy BeHBIIET-aHAU3IU
KOJITOHYY MEHEH HIIIKE allbIpbLIapbl Ou3re Oenruiyy Oommy.
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BeiiBier e3repTyn Ty3YYCYHYH Oa3uCHH KypyyHYH aJlbl IPUHIMOU MacuIradayy e3repTyn
TY3YY aHa XbUIABIpYYJIapJaH TypaT. OH KeIl KOJJOHYIraH BEHBIETTEpIUH ap OMpU UYEKTEIreH
TasHBIY MEHEH TOJYK OpPTOHOPMAIJAIIKAH (YHKIHSUIAP CHUCTEMAchlH TY360T, al eIYeMAYK
TpaHchopMalusuIap/Ibl JKaHa O KbUIABIPYYJIapAbl KOJIZJOHYY MEHEH KypyiraH. AHBIH 3CeOHWHEH
BEUBJIETTEp ap KaHJal equeMIery aiblpMadybUIBIKTAp/Abl aublll KOPCOTO allaT, ajl AMU JKbUIIABIPYY
apkelTyy OYTYHIOW WM3WIACHYYYY MHTEpBajja ap KaHJail HyKTajgapAarbl CHUTHAJIBIH
©3reYeNIYKTOpYH Taljan Kepyyre MYMKYHAYK anar. Bya cHUCTeMaHBIH TOJYKTOOJYK KaCHETHHEH
yllaM TeCKepH TpaHchopMaIUsHBI Kacooro 0OJIOT.

CranuoHapIpIK dMeC CHTHAIAAPABI TAIJO0M0 BEUBJIETTEP JIOKAIAYYIYK KaCHETHHUH
scebnHeH Dypbe TpaHChOpMAIMACHIHA CAJBIIITHIPMATyy YOH AapTBIKYBUIBIK ajaT, aHTKeHU
aKbIPKBICHI M3WJICHYYYY CUTHAJABIH JKBIIITHIKTAPhI (6J146M16pY) )KOHYH/Ie TaHa YKaJlllbl MaaJIbIMaT
OepeT, aHTKEHU aJ JKepjae KOJNAOHYAraH (QyHKUUsIIap cucTreMachl (CHHYCTap, KOCHHYCTap e
KOMIIJIEKCTYY PKCIIOHEHTaJap) YeKCH 3 MHTEPBaJla aHBIKTAJITaH.

VY0akbIT O0IOHYA CUTHANBI OMpel TUCKPETTEIITUPYY YIypYH/Ia, KOl ydypia YeKTeecy3 Jer
JCENTENET, BEHBIET Ty3yMy Oup raHa (yHKIUSHBIH €JTYOMYH ©3repTYYy >KaHa KbUIJbIPYY MEHEH
UTEPAIMSUIBIK aJTOPUTMINH JKaplaMbl MEHEH aHbIKTajaT. byl eTe MaaHWIyy Kem eI4eMIyy
TAJIJ00 TPOIEAypachblHA aJbIll KeJleT, ajl ©3 KE3eTMHJEe ap KaHJail eldeMaepae JIOKaJIbIK
MYHO371eMeJIeplly Te3 3CENTeere MYMKYHIYK OepeT. Ap OMp eJa4eM CHTHaJl )KOHYHIl® BEWUBIET
KOd(UIIMEHTTEp TYPYHAOTY 63 apa OailylaHBIINAraH KOIIyMdYa MaallbIMAaTThl KAMTBIAT, ajlapibl
Te3 BeWBJET TpaHCcHOPMAIUACH JIeN aTajifaH HMTEPAlMUIBIK MPOIeaypa apKbULyy OHOM 3iie
scenteere 000T. JKbIMBIHABICBIH/IA AJlap CUTHAJABI TOJYK TaJZJ00 KOHIeiyH yeueT jkaHa JeMeK,
aHbl Naiia KbUIraH al ThUTYY IIPOLECCTH AUATHOCTUKAIOOHY KEHUIIIETET.

MpbiHail  aHamM3 OKYPry3YJATOHIIOH KHMHH, OJrepae Kepek O00Jco KOAMpOBKaJaHTaH
MaaJbIMaTTapAblH MaaHMWIYY 5Mec OeJyryH Tallran cajlyy MEHEH aJlblHTaH MaallbIMaTTapbl
Kbicyyra 00s10T. TBIKbIp JKYpPIy3YJreH apakeT KOMIBIOTEPAMK 3CTYTYMAY >KaHA MaaJlbIMaTThl
Oepyyre OONTOH BUITAMIBITBIHA KapaTa TalanTapbl a3aiiTyy MEHEH YbIThIMIapbl Oaiikamyydy
JIEHII3J1/1e KbIcKapTaT. ANOeTTe KbICyy NMpolieypachlHaH KHIUH CHTHAJIIbI KalpajaH KajlblObIHA
KeNITUPYY canaTbl MypJakbliail uaeanmyy 6om6oit. Omonaoi 6oico aa, Kaiipa e3repTyn TY3YYIAe
(cuHTE3) Tyypa METOIJIOp KOJIJOHYAraH OOJICO H3MIJIJEHUIl >KaTKaH CUTHAIIBIH 2H MaaHUIYy
MYHO3I6MOJIOpPYH JKETKUJIMKTYY JACHIPAJIAEC JKaHa TYPYKTyy Kaiipagan Oepe anat. Keicyy
IPOLEAYPACBIHBIH HaThIMKAChIH/A MMaiijia OOJIOH CHUTHAIAbl PEKOHCTPYKIUSUIAHTAH CUTHAJIJArbl
Oy3ylyyaap/ibl aWThUTyy KbICyyza OO0JICO Ja CalbIIIThIpManyy a3 KblUIyyra O0J0T. AHTKEHU
Kaiipaman OepuIIOCTeH CUTHAJIBIH OONyry KeOyHece CHTHAIIArbl bI3bI-uyy (IIyM) OOJIOT, MBIHIAM
OIepalMsSHbIH HAaTBIHKACBHIHIA BI3bI-Uyy TOCKOOJIYKTApbIAaH apbulyy JEreH ThISHAK YbIrapbLIaT.
Jemek, Oyn GackbluTa BEHBIETTEPIUH apThIKUBLIBIKTAPB] aTalbIH ©3r646 aublK KOPYHOT.

CucreMajbIK 0a3UCTHK CIJIAH BelBJIeTTePIM TY3YYHYH MUCAJIAAPHI

BeiiBaerrepau Ty3yyre OOJTOH KOHCTPYKTHBIYY BIKManapiablH Oupu Oomyn B-crumaiinmapabt
KOJIIOHYY OOJIyIl 3CENTeNnHET.

1. Meiinu, TOATYpyydy Kell MY4YeHYH Japa)kackl Hejre Oapabap neinu. Anma 1-mapaxkanarst
B-crnmaiin yayH 9Ky ©19eMyY KaThIIll TOMOHKYY® aHBIKTAJaT:

@ (t) =®q (Zt) + P (Zt - 1)' 1)

Bbyn yaypny tepenupadk kapaitnel. Meitnn, S={Sj}jcz — Oup ea4uemayy AUCKPETTYY CHTHAI

OoJICYH aeiau, MbIHAa Z — OYTYH CaHIapiblH KbIMbIHABICEL. AHa (1)-re blnaiibik 2 u 2j+1, jeZ,
WHJICKCTYY ap OUp XKYIT JIEMEHT, TOMOHKY MaaHUJICP/IN THUEICICIITHKKE KOeOy3:
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. SZj +32j+1 W. = SZj _52j+1

i 2 2

byn sxu maanu V={Vj}jcz xana W={Wj}jcz 3Kku >KaHBI CUTHAJIABI TY3OT, alapJblH OHpHU
Oamrankel CHUTHAJIIBIH >KOHOKOMJIOTYJIreH Bepcusichl OonorT (ap Oup S snemeHTTEp XyOyHa
alapablH apu(PMETHKAIBIK OPTOY0 MAaHUCH Aall KeleT), all SMU SKUHYUCH OallranKbl CUTHAJIbI
KaJbIObIHA KEJITUPYY YUYH 3apbUl OOJTOH MaaabIMATThl (AaHBI TAaKTOOUYY JEN aTaiObl3) KAMTBHIWT.
UbIHABITBIH1A:

S curHanbIHA I1. SPKUH YeUyYUYIYK ISHIIIUH AaibiHaaisl. Kaanaranmai io<ii yeayyaymiyk

YUYH CHUTHAJIapJIbIH JIEMEHTTEPHH 3CENTO6 YUYH PEeKYpPEeHTTYY (GopMynanmapabl Ka3aibl:

V. T+ Ve : V. .=V ;
i+1,2 i+1,2 j+1 i+1,2 i+1,2j+1
V.. = ) W = ) e

1] 2 1] 2
i=,-1i-2,...;,, V=S, jeZ.

)

CurHayibl KaJIbIOBIHA KEITHPYY TOMOHKY (hopmyrnanap OOr0OHYA aTKaphbLIaT:
Vigoj =Vij + W s Wigo0 =V — Wi, ) €2,

i =iy,i,+1,...,i, —1. ®)

(2) xxana (3) dopmynanapbl THHHINTYY TYple, OUp equeMayy IUCKPETTYY CHUTHAIIBIH Xaap TY3
’KaHa Kalipa e3repTyl TY3YYCYH KaHIal ap KaHJail uyedyydyiayK JEHIIDJIUHJIE aHBIKTAHT. Wij —
KBIMHATYYyIyTyK KO3(QPUUHUEHTTepU — BeiBieT kodppuuueHTTepu naen aranaTr. byn BelBierrep
K1achkl Xaap BeiBnerrepu [3-4] nemn aranat (la-cyper).

Wy (t): (Po(2t)_(Po(2t_l)- 4)
(1), (4) Tenmemenep cucTeMachl TaK TYpPAO® 4YCUMEJICHET >KaHA TOMOHKYIOH TECKEPH KATHIIITHI
Oeper:

<%Q@=;@A@+Wﬁ@) )

byn xepme (5) KaThIbl TBITBI3 TOPAOTY CIUIAHHAAp KEHAWTUH  OPTOTOHAIIYY
KBIMHATYYIYTyK MEWKMHAWTHH aHBIKTAUT jkaHa BeEHBIETTEp MEHKMHAMTHH OONyIITYpYYHY
ounauper. BeiiBiaer TeopusceiHna Oyn KacHeT KapbiM OPTOTOHAJAYYIYK INAPThHI JeTl aranar.
Komymua Typne, Xaap BelBIeTH OPTOHOPMAIAYYIYK KACHETTEPUHE 39, OallKaya aidTKaHJa

1L k=1,
w, (x—=Dw, (x—=k)dx=9, =
H H k

0,k =l
IIpakTUKalbIK JKaKkTaH airaHja, HOPMAIJAIUTBIPYY OpPTOTOHAJAYY JKbIHHAIYy4dyJIyKKa
THCIENYY KOI(PPUIIMEHTHHUH YOHIYry OOIOHYAa THUMINTYY CHEKTPAIABIK IKBIIITHIKTAPAbIH
MAaHWIYYJIYTy XOHYHAO® IHMKUP TYy3YY YYYH Kepek. MaaHuiyy sMecTep MaallbIMaTThl KbICYY
MaKCaThblHJa AJIBIHBIII CaJIbIHAT. ByJ'I yaypaa naﬁz[a 00IroH KaTaJlap aJIbBIHBIII CaJIbIHI'aH BEUBJIET

KO3(PpUIIMEHTTEPUHUH YOHIYTY MEHEH MPOMOPIUOHAJAYY O0JOT.
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2. Tontypyydy TOJMHOMIYH Kol Mydecy Oupre Oapabap men amaibl. 2-mapaxkanarsi B-
CILJIalH YUYH DKM ©JT9eMlyy OaiijiaHbIII TOMOHKYAeU Typre 33 (16-cypeT):

1 1
¢:(0) =5 @)+ (2 -1)+ - (2t -2). 6)

1-cypert. a) WH(t) GyHKIMSCHIHBIH Tpadury.
0) o1(t), Y201(2t), @1(2t—1), Y201(2t-2) dyHKUMSITAPBIHBIH TPaQUKTEPH.
Tuemenyy *apbIM OPTOTOHAITYY BEUBJIETTEPINH KIacchl kadae CtpemOepr BelBieTTepu [3]
nen atanar (2a -cyper):

W(1)= - (100,(2t~2)- 6( (2t~ 1)+ 0,(2t~3))+ ,(2)+ 0, (2t~ 4)

Tunexkxke kapubl, XaapJblH ydypyHaH aibipMananbin, (4), (5) TypyHZery CHUTHaiIbI
KbIMHATYydyJqyK JKaHa KaJblOblHA KEJTUPYYHYH Tak Qopmynanapbl koK. OILOHIyKTaH
KBIHHATYYIYJTYKTYH HETU3TH KOA(PPUIIMEHTTEpH YUYH KAKbIHAATBUITaH TYpae OainmaHsirapra [4]
ke MATLAB nakeTMHJe MHIIKE ambIpbLIraH MaTPULIAIBIK MINTETYY BIKMalapblHa KailpbLIyyra
Tyypa kener [5].

JKapbiM OpTOTOHAIIYYIYK KaCHETHHE 33 OOJITOH BEWBJCTTEpAU [4] UIMHIE M - CIUIANHIBIH
taptuOuHe xkapama [0, 2m-1] mMyHe3myy TasHbIYTa Ty3yyre OOJOT Jem KepceTyNreH. ATar
aiitkanga, M=2 yuyH [0, 3] cermentn anbiHat. byn Xaap BeiiBneru yuyH [0, 1] xana [0, 2]
CEerMEHTTEpUHEH TypraH TasHbIYKa Kapama-kapuibl keneT. OmoHaykrad anjaH apsl [0, 2] xana [0,
3] apanbirbiaaa KuurHeKei TassHbid MeHeH P2(X) BeiBIIeTHH Ty3yyre apaker xkacanat (20-cyper).

Q2

0.57
qo qa

—0-5 -
q1 Q1 - (1
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2-cypeT. a) Ws(t) dyakuusceiabiz rpaduru. 0) Wa(t) GyHKIHACHIHBIH 00/KOIAYY rpadury.
CuMmerpusi APTTapbl  aTKapeUiael  gen  dcentee MeHeH W2(X)  GyHKUMSCHIHBIH
AHATUTHKAJIIBIK TYFOHTMAChIH TOMOHKY TYPJIO jKa3yyra OOJOT:

2q0x,0§x£;,

W, (x) = 2q0(1—x)+2q1(2x—1),;£ x<1,
Y,(2-x),1<x<2.

OpTroroHaIyyiyK OalIaHbIIIBl TOMOHKY TYpPIY aJiaT:
2
j ¥, (X)W, (x —1)dx =0.
1
Keritnamyyqaynyk OaiylaHBIIBIHBIH (7) aHAJIOTY TOMOHKY TYP/1© KaObLT albIHAT:

> ap(2x—i)= Y b ¥,(x— )+ D@ (x—k).

i=— j=—1 k=

CummMmeTpusityy yaypaa, b-1=bo, C-1=Co 60JIroH10, TOMOHKYI0H TEHIEMEIEP CHCTEMACHI AJIbIHAT:
(

Q= 2boqo +Co»
18, =—2b,q, + C,

1
a, :boqo +§Co’

Oyn cucremMa ayblK TYPAe® TOMOHKYIOH >KyN jkaHa TaK AMEC MHJAEKCTEp YUYYH >KbIHHAIYydyTyK
OaliaHbIITapbIHA AJIBIN KEJIET:

(Pl(zx - 2) + 2(P1(ZX) + (P1(2X + 2) = 22[\{]2()( _1) + \Pz(x)]‘l' (Pl(x _1) + (Pl(x)’

0

02X = )+ 000

0
Kanran Qo 9pkuH mnapaMeTpu OpPTOYO KAHA YETKU MHJAEKCTEp Y4YH HOPMaJJALIThIPYy
mapTTapblHaH aHblkTanar. JKoropyaa ajblHIaH KbIHBIHTBIKTapAb! (2), (3) re aHaJIOTUSIYY TYPAO
CUTHAJIJIBI )KBIHATYYUYJTyK jKaHa KalblObIHA KENTUPYY aITOPUTMHU KaTapbl 0asHI00ro OOJIOT.
TEOPEMA. Meiinu, S={sj}, j=0,1, ..., m, m=2K k >1 6up enuemayy AMCKPETTYY CHIHaI Oap
JIeTT anainbl, anja (6) ra blIaibIk TOMOHKY MaaHUJIEp dCENTENET:
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25, +S 25
_ £ 1W:\r 0

Vo = 4 o
Syia+25,;+Syu SZj—Z —28,;+S,
VJ = 4 1 W = \/§ 4 )
. m
j=12,...,— -1 Q)
2
2S,. +S S, 1 —2S
v, = me_l’Wm = . /g mLl “Om
2 2
Byn maanunep V={vj} u W={w;}, j=0,1, ..., 2™! 5xm kaHBI CUTHANIBI TY3OT, alapAbIH OMpH

OallranKel CHUTHaJIJABIH )KGHGKGﬁHGTYJIFGH HYCKAaChI 6OJICO, SKMHYUCH OallTaIKbl CUTHAJIAbI

TOMOHIeTY (opMynanapra bUIAWBIK KaJblObIHA KEJNTHUPYY YYYH 3apbll OOJITOH TaKToOdy
MaaJbIMaTThl KAMTBINT:

Sy = Vo= 2, 8, =V, —
0o~ Yo -

1
o T

cm_

2

S,; =V, — 1,

W,
j
B
Wy +W, g
S, =V,+V,+——=,anée m=2,

6

Kernnmerexn MaaHWJICp Y4 AWaroHajJapayy TCHACMEIICP CHUCTEMACBIHBIH KapaaMbl MCHCH

, 1=12,..
©)

AaHBIKTaJIaT.:

1
S+ -S;=V,+V, + 1,
27 \F 3
1 1 W, +W,,, . m
51=,2j_1+:~:2j+1+Zsmg—v +V'+1+W’J:1’2""’2_2’ o
1
Sp3+S, 1=V

1 1

5 m—3 m1 = m71+Vm-i-—@Wmil-l-—/6W7

2 2 0 2 N
Hanunee TeHaeMelep cucTeMachIHbIH (9) TeHAeMeNnep CUCTEMAChIHBIH OMPUHYH jKaHa AKbIPKbI
KaTapiapblHAarkl YbIHBITHl KAaTyy TUArOHAJJIBIK YCTOMIYK (HaIMYUEe CTPOTOTO AMAroHAIBHOTO
npeobiagaHusl) MEHEH >KblMbIHTHIKTANAT. (7) xaHa (8), (9) dopmynanapbl THHHILENYY TYpAe
Oup eraueMayy AMCKPETTYY CUTHAJABIH TY3 jKaHa Kalipa e3repTyll Ty3yy KaajaraHjail ypykcar
OEpHH JEHIIRIINH/IEC aHbIKTaaT.
Myuenepre axsIpaTyy KOd(QPUIIMEHTTEpH Wj - BeiBIeT KOI(PPUIIMEHTTEpH Jen aranar.
benruiyy anabusrrapnaa [1-4] Oy BeiBiIeTTEp KIIAachl )KOHYHI® 34 HEpCe alThUIraH AMeC.
3. DOMHU TONTYpYydy KOl MYYeHYH Aapakachl Yuke Oapabap nmen amainel. JKoropymarst (1), (6)
KaTBIIITApbl TEH CAJIMAaKChl3 TOYO YUypyHZa Ja CakTaja TypraHibIlbl OHOHM Oaiikanar. Bym
OarpITTa aHJAaH apbl OHYKTYPYY HEIM3MHEH TEH CaJlMakTyy CeTKa YJypyHJAarbl 0a3uCTUK
(GyHKIMSUIApIBIH CHMMETpPHUS KaceTHHe TasHat. CalMaKchi3 IUCKPETTEITHPYY YIypy BEHBIET

TEOPUSACBIHAA IPAKTHKAIBIK JXKaKTaH 24 Hepce Oelrucu3 CTalMOHapAbIK 3MEC cxemalapra
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TaaHJbIK [3]. OWOHAYKTaH SPMUTTUK CIUIAWHAAPABIH Yy4ypy Kapanar [6]. Hermsru spMUTTHK
CrIaiHAapAbIH 3-7apa)kachl YUYH KA ©JTYeMAYY OailaHbIITapsl TOMOHKYIOU TYpIe aryyra
6010t (3-cyper):

00 = 0@+ 0,2 =D+~ 0,(2-2)+, (w(2) - w(2-2))

W)= WD~ w(@) - w22 (0,20 - 0,(2t-2))

| 0.1 |

Wyiit)

Wwi(2t)

0.5 1
t {

a) O)

3-cypet. DyukuumsuapapiH rpadukrepu: a) @3(t), “%es3(2t), @3(2t-1), Yay(2t); 6) w(t), -%y(2t),
72y(2t-1), (CuMMeTpUsIHBIH 3ceOMHEH ap OUp CYPOTTYH KapbIMbl TaHA KOPCOTYJITOH ).

Anjan TY3YY CalMakTyy TOpPJOTY CIJailHgap KEHAWTUH CAJIMAaKChi3 TOPJOTY
CIUTAMHAAPABIH JKBIHHATYYJYIYK KEHJIUTHH TOJIYKTOOTO HETH3IH O0a3uCTH Talyyra KeJCHIT
takanar [7].

apsl

XKexeue yuypna, B-crnmaliHmapblHBIH Oa3MCHHUH >Kail Tapanyydymnyry 4-CypeTTYH 3>KOTOPKY
KaTapblHJIarbl CypeTTep MeHeH winmoctpanusuiaHar ([3], 202-6). AHzma wiipu MHUHHMAJIBIK
SHEPrus Y4yH Bapuanusuiblk yeuuM 1024 urepauusaaH KUMWH raHa Kail Tapalyydylykka 33
SKEHJIUTU BapUSLMUIBIK YEUYMM SKEHIWTH KopceTylreH. BeiiBierrep 0asucu ydypyHIa uiipu
YeunMre Te3 Tapayiar jkKaHa akbIpKbl (opMara >KakblH YeUMMIe >KakblHIam, 64 urepanusaaH
KAWUH 2JI€ aKbIPKbICBIHA JKaKbIH (opMaHbl KaObUT ajaT. MbIHIAll HETW3IU aJIMAIThIPYyIaH
ynaM Tmaiga OoNroH HaTbliika 4-CypeTTYH TOMOHKY KaTapblHJarbl
WJUTIOCTpAllMsTTaHTaH.

CypeTrTep MeHeH

B-crunaitu: ~_ ||~~~ |3 '/7
Beiisier: ‘\.\f ’_/] /7 /7 /? '/?
Katitamoo cansr: 4 16 o4 256 1024

4-cypeT. Y4 UeKTeere >X00n OEpreH MUHUMAILYy SHEPrHsUlyy HUpHUIre KOHBEPIeHIIMsUIaHTaH

uTepanusapablH Kartapbl. JKoropky katap B-craiiHaapbIHBIH HETM3HUH KOJJIOHYYJaH yjaM maiiia
OO0JITOH JKall TapalyydylyKTy 4arbUlJbIpaT; TOMOHKY KaTap BEHBIETTEpIUH HEIW3HUH MailjanaHnyy
MEHEH JKaKUIbIpraH TapallyydyJayKTy KepceTeT.
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DpPMUTTUK BEHBIETTepAMN Naijgananyyna ap Oup UTepanusaa 3CENTeoNopaAYH bUIIaMIbITEIHBIH
KOIIyMYa OTOpYJalllbl KYTYJIOT, aHTKEHU HETrW3rd BEWMBIETTUH TasHblubl [0, 7] man [0, 2] ra
YEHHH KbICKapar.

BeiiBnerTepuH  KEHHpPU KOJNJIOHYNIA TYypPraHAbITBIH Oenruiien KeTyy 3apbul. Mucansl,
MaajabIMaTTapasl (UIIBTPIIOO JKaHa albIH-aJla WINTETYY; Oupkajiapaarsl adayibl aHAIU3I06
KaHa KbeIpAaaygsl 00KOMOJJIO0 YUYH; oOpa3mgapiabl TaaHyy, ap TYPAYY CHUTHaIZapAbl (CO3IyK,
MEAMIIMHATBIK) WIITETYY >KaHa CHHTE300; CYPOTTOPAY KbICYy >KaHa HINTETYY MaceleleprH
4yeuyy; Helpo TapMaKTapblH OKYyTYy/a.

Byn cananran OaapaplKk MacemnenepAe CUTHalAbl TYPYKTYy NEHIDIIIUH OONYKTOPYHI® ajjblH
asia OeNymITypyy JKaHa CTallMOHAPABIK SMEC BEWBIIETTEPAM KOJIAOHYY OCpHITeH MaallbIMaTThI
OWJIMHIIPJIMK JCHTeeNae KbICKapTyyra ajblll KelleT »aHa CHEKTPajJblK KOMIIOHEHTTEPAU
AXKBIPpATYyY 6aCKI)I'—II)IH)Ial"I)I OCCIITOO OoncpanusIapblHbIH CAHBIH KbICKapTaT.
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