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Pozensnymo axmyanvuicms ma nepcnekmusu 3acmocy8ants (POPMyJ 2APMOHIYHO20 aAHATIZY 8 HADMO2a3086ili
NPOMUCTOBOCMIE Y 36 S13KY 3I CKIAOHICMIO 2€0J02IMHUX YMO8 CYHACHO20 OYpiHHA Ha HAgmy ma 2a3, 30i1bUeHHIM
2nUOUHU OYPIHHA C8ePONOBUH, HASGHICMIO Y PO3PI3i NPOHUKHUX NIACMIE 3 AHOMALLHO BUCOKUM A0 HU3LKUM NLAC-
MosUM MUCKOM. Y mamepianax Oanoi cmammi aHARi3yIOMbCs nepedasu 3acmocy8anis MHo2ouneHie Muxaiina
Hununosuua Kpasuyxka y npuxiaouiti Mmamemamuyi ma KOMR IOMEPHUX HAYKAxX npu oopodyi ma peKoHCmpyKyii
300pasicenb, a MAKoOJC NEPCREKMUBU CTNBOPEHHSL WNTYYHO20 THmeneKmy 05 NiO8UUleH s HAOTUHOCMI CUI08020 NpU-
600a 6yposux ycmanogox. Onucamno 3a2aibHy cxemy 00epiHCAHHS AHANIMUYHUX CRIBBIOHOUEHb 0CODIUB020 BULTIADY
3 GUKOPUCTNAHHAM OPMOSOHANIbHUX OA3UCI8. AHANIMUYHI CnIBGIOHOWEHHS OYIU 00ePAHCAHT OJist MHONCUHU OCHOBHUX
KIACUYHUX OPMO2OHANbHUX nolinomis. [lokazano axkmyanbHicms memoody aHANIMUYHO20 ONUCY [HEOHOPMAYIUHUX
OaHUX Ma HABEOEHO OOKIAOHI BIOOMOCMI NPO ANPOKCUMAYINUHI GIACMUBOCME KIACUYHUX OPMO2OHANbHUX NOJIHOMIG
ma QyHKyitl Henepepero2o ma OUCKPEMHO20 ap2YMEeHMIB, SIKI OAi0Mb 3MO2y ONUCY8AMU Pe3YIbmamu 6UnpooyeaHy,
YUCTOBUX PO3PAXYHKIG, OAHUX eKCHEPUMEHTNIE MOUO.

Bueuenns nopiensibnux anpoxcuMayitinux 1acmueocmell OPMmo2oHAIbHUX 6A3UCI6 3 YUCA KIACUYHUX GUKTU-
KaHO HeoOXIOHICIO OMPUMAaHHS Haneped 3a0aHOl MOYHOCMI AHANIMUYHO20 Onucy yu@posux cucnanie. lLle dac
3M02y eghekmueHo supiuLysamu 3a0ayi po3nizHA6aHHs. 00 €KMI8, a MAKONIC CRPUSE YCRIUHOMY PO38 S3aHHI0 06ep-
Henux 3aday. Teopis KIACUYHUX OPMO2OHATLHUX OA3UCIE € y3azanbHeHHAM meopii padie @yp’ec na noninomu anreeod-
pu. Ixus conosna ocobnugicme nonseac y momy, wo 8 Oinbocmi opmy, wo 3a0aromes KOHKpemHi 6azucu, icHy-
0mb napamempu, 3MiHa SKUX MOXNce CYMmMeEBO 3MIHIO8AMU GIACMUBOCHE OPMOSOHAIbHUX NOJIHOMIG | 6A208UX (DYH-
KYyitl, Wo ymeopiooms KOHKpemHuil opmozonansHuil basuc. Ocmants 06cmaguna € 0coOIUB0 BaNCIUBOIO 8 3A0AUaAX
ONMUMANLHOL AHANIMUYHOT ANPOKCUMAYil, KOIU 3a0aHa MOYHICMb NOGUHHA OYMuU 3a0e3neuena HauKopoOmuium 6Lo-
PI3KOM OPMO2OHATILHOZ0 DSOV.

KirouoBi ciioBa: CHIIOBHIA MPUBOJ OypOBUX YCTaHOBOK. MHorowieHH KnaBuvka. psinu @yp’e, GyHKIIsS cTpro-
KiB, OPTOrOHAJIbHI TIOJIIHOMH, OPTOTOHAJIBHI Oa3HCH, TEOPisl KOMyBaHHs, KOMI IOTEPHI HAYKH.

Paccmompenvt akmyansnocms u nepcnekmuest ynompeOienusi (hopmyJi 2apMOHUYECK020 aHAU3d 8 Hegmeza-
30601 NPOMBIUUTICHHOCTIL, CEA3AHHbBLE CO CLONCHOCMbBIO 2€0N02UHECKUX YC0BULL COBPEMEHH020 DYPeHUsl Ha Hedmb U
2as, yeeauderuem 2nyounsl Oypenus CKEANCUH, HATUYUEM 6 Pa3pe3e NPOHUUACMbIX HAACHO8 C AHOMATIbHO 8bICOKUM
U HUBKUM NJIACMOBbIM OdslienueM. B mamepuanax OanHot cmamvi AHAIU3UPYIOMCSL NPEUMYUeCcmed NPUMeHeHUs.
mHoz2ounenos Muxauna Quiunnosuya Kpasuyka 6 npukiaonoil Mamemamuke u KOMAbIOMEPHbIX HAYKAX npu obpa-
bomxe U peKOHCMPYKYUlL U300PaAXCeHUl, A MAKI’CE NePCReKMUBLL CO30AHUSL UCKYCCMBEHHO20 UHMENIeKma OJis No-
BbLULECHUSL HAOCIHCHOCU CUNI08020 NPUBOOA OYPOSbIX Yemanosok. TIpusooumces onucanue obujeli cxemvl NOJYYEHUS
AHATUMUYECKUX COOMHOWEHUL 0C0D020 BUAA C UCNONb308AHUEM OPIO2OHANbHLIX Oa3Uucos. Ananumuyeckue coom-
HOUleHUst ObLIU NOYHeHbL 0I5l MHONCECEA OCHOBHBIX KIACCUYECKUX OPMO2OHAbHBIX NoauHomo8. Tlokazana axmy-
ATbHOCMb Memo0ad AHAIUMUYECKO20 ONUCAHUSL UHPOPMAYUOHHBIX OAHHLIX U NPUBCOCHbl NOOPOOHble C8eOeHUsl 00
ANNPOKCUMAMUBHBIX CEOUCMBAX KILACCUYECKUX OPTMO2OHANLHBIX NOIUHOMOS U @mkuuu HenpepvieHo20 U OUCKPen-
HO20 ap2ymMeHma, KOmopule NO36015I0M ONUCHIBAMb Pe3YIbIMAmbl UCRbIMAHULL, YUCLO8bIX PACYEINO08, OAHHbIX IKC-
NepUMEeHmos u m. n.

Hsyuenue cpasHumenvuvlx annpoKCUMAMUSHLIX CE0UCME OPMO2OHAIbHBIX OA3UCO8 U3 HUCKA KIACCUHECKUX
8bI36AHO HEODX0OUMOCTBIO NOJYHEHUsL 3apanee 3a0AHHOl MOYHOCIMU AHAIUMUYECK020 ONUCAHUSL YUPDPOBbIX CUSHA-
7108. Dmo no3eousienm 3hPexmueno peuams 3a0a4u pacno3naeanist 00beKmos, a maxice CHOCOOCMeEyem yCneuno-
My peutenuio obpamuvix 3a0ad. Teopusi KIACCUYECKUX OPMO2OHAIbHLIX OA3UCO8 A8IsAemcs 0000weHueM meopuu
paoos Dypve Ha noaunomsl aneedpvl. Fx 0CHOBHAsL 0CODEHHOCHb 3AKIOYAeMCsL 8 MOM, Ymo 6 bobuuncmee Qop-
MY, KOmopble 3a0aiom KOHKpemHble 0a3uUchl, NPUCYMCMEYIOm Napamempbl, UsMeHeHue KOmopblx MOJNCem Cyuec-
MBEHHO USMEHAMb CEOUCMEA OPMOLOHAILHBIX NOJAUHOMOS U 6€COBbIX QYHKYULL, 00PAZYIOUWUX KOHKPEMHbLL OPMO20-
nanvuwill 6asuc. Ilocreonee 0bcmosmenbemeo A6Aemcs 0COOEHHO 8aNCHBIM 6 3a0aiax ONMUMAIbHOU AHAAUMUYe-
CKOUl annpoKCcuMayul, Ko20a 3a0AHHAsL MOYHOCMb QOJNCHA OblMb 0becneyena Kpamuauuum ompesKom opmo2oHa-
JILHO20 psoa.

KiroueBrie ciioBa: CHIOBOM HPHBOA OYPOBBEIX YCTaHOBOK, MHOrowieHsl KpaBuyka, psasl Dypbe, QYyHKIHS
MPBDKKOB, OPTOrOHAJIBHBIE TOJIMHOMBI, OPTOrOHAJIbHBIE 0A3UCHI, TEOPHUST KOAUPOBKH, KOMIIBIOTEPHBIE HAYKH.

Actuality and prospects of the use of formulae of harmonious analysis is considered in oil and gas industry in
connection with complication of geological terms of the modern boring drilling on an oil and gas, increase of depth
of the boring drilling of mining holes, presence in the cut of penetrated layers with anomalous high one or low
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layers pressure. Advantages of application of polynomials of M. Ph. Kravchuk in the applied mathematics and
computer sciences at treatment and reconstruction of images and also prospect of creation of artificial intelligence
for the increase of reliability of well drill power drive are analyzed in materials of the given article. Description of
general chart of receipt of analytical correlations of the special kind is resulted with the use of orthogonal bases.
Analytical correlations were got for the great number of basic classic orthogonal polynomials. Actuality of method
of analytical informative data definition is shown and the detailed information is resulted about approximation
properties of classic orthogonal polynomials and functions of continuous and discrete argument, which allow
describe the results of tests, numerical calculations, given experiments, etc.

The study of comparative approximation properties of orthogonal bases from classic ones is caused by the
necessity of receipt of the set exactness of analytical description of digital signals. It allows effectively decide the
tasks of recognition of objects, and also is instrumental in the successful decision of reverse tasks. The theory of
classic orthogonal bases is generalization of theory of Fourier series at algebra polynomials. Their main feature
consists, in that in most formulae, which set concrete bases, there are parameters the change of which can notably
change properties of orthogonal polynomials and gravimetric functions, which form a concrete orthogonal base.
The last circumstance is especially important in the tasks of optimum analytical approximation, when the set

exactness must be provided with the shortest segment of orthogonal series.
Keywords: well drill power drive, Kravchuk’s polynomials, Fourier series, function of jumps, orthogonal
polynomials, orthogonal bases, code theory, computer sciences.

3abe3neyeHHsT HaAIHHOI POOOTH CHIIOBOTO
npuBojia OYpOBHX YCTaHOBOK € BaXKIMBUM 3a-
BIAHHSAM JUIS CIeliamicTiB HadTora3oBoi raiysi.
BoaHodac HamidHICTh AWM3EIBHUX IBUTYHIB, SIKI
eKCILTYaTYIOThCS B IAHUH Yac Ha YKpaiHl y ckiai
CHJIOBUX TIPUBOJIIB OYPOBHX YCTAHOBOK, € HEBHCO-
koro. CepenHiii TepMiH CITy)KOM HOBUX JTU3EIBHHUX
JBUTYHIB OypOBUX yCTaHOBOK He mepeBuurye 4500
MotoroauH [l]. AHami3 HapoOITKIB IU3EIBHHX
neuryHie B2-450 AB-C3 mik aBOoMa KariTajibHH-
Mu pemontamu B Kanycekit HI'PE 3acBimuums, 110
MiHIMaJbHHH HapOOITOK MK KaIliTAJIbHUMH PEMO-
HTamMHu ckiaB 820 MororomuH, a cepemHiii — 2631
MoTtoroauny [1].

Sk Bigomo, HaZIMHICTE OOMagHaHHS 3abe3Ie-
YyeThCsl Ha eramax Horo MpOCeKTYBaHHSI, BUTOTOB-
NeHHs Ta excrutyaranii. Ilpn meomy HeoOXinHO
3a3HAYMTH, IO TIIBUIICHHS HAJIHHOCTI MPOIYK-
il Ha erarli ii MPOeKTYBaHHS MPU3BOIUTH JIO 1HTE-
HCHUBHOTO 30UIBIICHHS BapTOCTI HAa(TOra3oBOro
obnmajHaHHs. Buxomsyw 3 1bOro, akTyalbHHUM €
BIIPOBAPKCHHSI HOBHX, OUTBII €)EeKTUBHUX Ta TOY-
HUX MaTeMaTHYHHX METOAWK PO3PaxXyHKY OCHOB-
HUX TIapaMeTpiB CHJIOBUX NPUBOJIB OYypOBUX
YCTaHOBOK. BkasaHi METOIMKHU BIAPI3ZHIIOTHCS J0-
CTaTHBO CKJIaJTHUM MAaTEMAaTHYHUM amapaToM, TO-
MYy MOXYTh OyTH 3aCTOCOBaHi €EKTHBHO 32 YMO-
BU BUKOPHCTAHHSI Cy4acHOI KOMIT FOTEPHOI TeXHi-
KH.

[lepcniekTBU BUKOpUCTaHHS (HOPMYI TapMo-
HIYHOTO aHamizy B Ha()TOra3oBiii IMPOMHCIIOBOCTI
Ta MaTeMaTHYHa MOJENIb 3 BUKOPUCTAHHSIM Psi/IiB
®yp’e (s NEPIOUYHUX MPOLECIB) Ta IHTErpatiB
@yp’e (mrs HEIEPIOAMYHUX NPOLECIB) /It PyHK-
i, BU3HAYEHOI HAa CKIHUCHHOMY IHTEpBajl, IO
3a/10BOJIbHsE yMOBaM Jlipixie (Ko GpyHKuis Mae
CKIHYEHY KUIBKICTb TOYOK pO3puBY 1-ro poay;
AKIIO GYHKIIS Ma€ CKiHUEHY KUIBKICTb €KCTpEMy-
MiB; SIKILO iCHY€ CKIHYCHA TPAHULs] 3HAYCHb (yH-
KIii Ha 11 JiBOMY Ta MpaBOMY KIHIISIX), 3 METOIO
CTBOPEHHS MPOrPaMHOT0 3a0e3MeueHHs I Jiar-
HOCTHYHOI amapaTypud OYJO pO3TJISHYTO paHille
[2].

CTBOpEHHS! IPOrPaMHOTO MPOAYKTY JJIsl pO3-
KIaIaHHs Tepioanynoi GyHKuii HA CKIHYEHHOMY
NpOMiKKY B psin Pyp’e Ta BUAUICHHS OKPEMHX
TapMOHIK /Ul AIarHOCTYBaHHs HECHPABHOCTEH
MeXaHi3My TMOJATae y TOPIBHAHHI OJIep>KaHOTO

pesysibTaty 3 eranoHHuM. Lle MOXkHa 3aCTOCOBYBa-
TH HAK )Z[J'I;I }:[laFHOCTI/IKI/I HeCHpaBHOCTeI/I p13HI/IX
MeX3H13M1B Ta aneFaTlB 1o BI/IKOpI/ICTOByIOTBCH B
Ha(TOra30Bill NPOMHUCIOBOCTI, TaK i A HPOrHO-
3yBaHHS aBapiiHUX cUTYyaIliil Ha OypoBiii: 0OpHBIB,
MPUXOIUICHb TOINO. SIKiCHUH, a, TOJIOBHE, €KOHO-
MIYHO OOTPYHTOBaHUI PEMOHT MOXe OyTH 3a0e3-
MEYCHUH HE JIMIIEC BMUIUM BHUKOPHCTAHHSAM Cydac-
HOT'0 KOMILIEKCY OOJaJHaHHs, MaTepialliB Ta TeX-
HOJIOT'i#, a i MIBUKOIO Ta TOYHOIO [1arHOCTHKOIO.

I[Tpu oMy Koiu GyHKIs [ (x) nepiouyHa,
TO 11 MOXKHA PO3KJIACTH B Takuit psim Dyp’e:

f(x):%+ i(an cosw,x+b, sinw,x), (1)

n=1

I} I}
ne a, :%If(x)dx; a, :%If(x)cosa)nxdx Ta
-1

-1
I}

= % I f (x)sin o, xdx
1

CKIIA[IA€ThCS 3 OKPEMUX TapPMOHIK, KOKHA 3 SKHX
BOJIOJIIE MEBHOK) aMILTITY/010. 3aIeKHICTh aMILIi-
TYAH Bill YaCTOTH — aMILIITYIHHUI CIIEKTp. Y mepi-
oIMYHUX (YHKIIH aMIUTITYIHUH CIIEKTp JUCKpET-
HUH, TOOTO BOHA MOXKe OyTH TIpe/CTaBlICHA Yy BU-
TS OKpeMHUX rapMoHik (i BiImoBigae criekTpa-
JIbHA TIOCITITOBHICTB ).

InTerpan ®yp’e BUKOPUCTOBYETbCA Ui He-
nepiouIHuX (QYHKIIH, BU3HAUYECHUX HE Ha CKiH-
YEHHOMY IHTEpBaJli, a Ha BCIi YMCIIOBINA OCi — Bif
—00 110 + 00, aOCOJIOTHO IHTEIPOBaHUX, TaKHX,
o B Oyab-skoMy iHTepBaii Bim (—(;0) ¢yHKIiO
MOXKHaA po3kiactu B psig Oyp’e:

f(x) = T(A(a))cos wx + B(a))sin a)x)dx , (2)

0

ne A(a)) = % Tf(t)cosa)tdt Ta

B(w)= % Tf(t)sin otdt .

—00
A B KOMIUIEKCHIA TutommHi iHTerpan dyp’e
HaOyBa€e BUTIISIIY:
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16)=L [Flo)™do, @
27 7
ne Flw J.f e dt — neperBopenns Dyp’e.

Henepiozqua (GYHKISET Ma€e HeIepepBHHUIA
criektp. DyHKIT A(a) ta Blw) nmatots 3akon

po3noainy amrunityau (1 moyaTkoBHX (ha3) 3aliexK-
HO Big uvactoth @ (il BIAMOBimae cheKTpajibHa

¢dyHKIisA). Y pOMY BUNIQJIKY PO3PI3HAEMO |F (a)]

— aMIUTITyJHUH CHEKTp, a q)(a)):—argF (a)) -
(dazoBwii CIIeKTp.

CriexTpH, TOB’s3aHI 3 PI3HUMH Oa3MCHUMH
cucreMaMy (QYHKIIIH, MalOTh PAJ] CHUIBHUX BIac-
THUBOCTEH, OOYMOBJIEHUX BJIACTHBOCTSIMH BHKOpH-
CTOBYBaHUX (YHKI[IOHANBHUX MpoctopiB. o Ta-
KHX BJIACTHBOCTEH BIAHOCATHCS, HANPUKIAMI, -
HIAHICTh CIEKTpa, HOro 30DKHICTH 10 HYJI,
3B’S130K CIIEKTpa C PO3MOALIOM eHeprii abo mory-
XHICTh curHay. KpiM 1mporo, Jeski CHEKTpU MO-
KyTh MaTH IHJMBIIyajbHI BIACTHUBOCTI, IO BiIO-
OpaxaroTh crenugiuHi 0COOTMBOCTI KOHKPETHUX
6asucHux cucreM. 1o IXHBOrO 4YMCiIa MOXHA Bim-
HECTH HasIBHICTh HYJIBOBHX CKJIAJOBUX Y CIIEKTPI,
OITUC CIEKTPIB 3a JOMOMOTI'0I0 KOHKPETHUX CHTHa-
JIiB, MOJJIMBICTh MOOYIOBH HIBHUAKICHHX O00YHC-
JIOBAJIHUX MPOLENYP VISl aHAJI3y CIIEKTPa TOLIO.
Taki nOKanbHI BIACTUBOCTI MOXYTb MaTH MIyXKe
BaYXJIMBE 3HAUYCHHS JJIsi OOPOOKHM CHUTHAIIB, OCKi-
JIBKY 3aBJISIKU iM BIA€THCS 3HAXOJUTH HOBI METOIH
PO3B’sI3aHHS TpaJUIIHHUX 3aqad oOpoOKH, a Ta-
KoK (OopMyJIIOBaTH Ta PO3B’SA3yBaTH HOBI 3ajaaui
00pOOKH CHTHAIB.

BpaxoByroun Te, 110 cucteM 0a3uCHUX QyHK-
i MOKe OyTH HECKIHYSHHA KUIbKICTh, CTa€ 3pO-
3yMinuM, 1o BHOIp 6a3ucy NpU CHEKTPaTbHOMY
MPECTABICHHI CUTHAIIIB € BaYKJIMBOIO Ta TPYAOMi-
CTKOI0 MAaTEMaTUYHOIO Ta MPUKJIAIHOI 33Jauero.
[Ipote 3aranpHOT €IMHOI METOUKH CUHTE3Y Oa3u-
CHHX CHCTEM He icHye. YacTHHa 3 HUX € pe3yibTa-
TOM pO3B’sI3aHHS MaTEMAaTHYHHX Ta (QI3MYHHX 3a-
Ja4, He OB’ SI3aHUX 13 CIIEKTPaIbHOI 00pOOKOI0.

B imxeHepHi MpakTUIl Y4acTO BHUHHKAE TIO-
Tpeba MaTh CIpaBy 3 PO3PUBHUMHU CTYMIHUYACTHMH
¢GyHKIisIME. SIKIIO moaaTH Taky (YHKIIO PSIOM
®yp’e 31 CKIHUEHHUM YHUCIIOM TapMOHIK, TO BUHU-
Kae MoxXuOKa, sika € ONHI€I0 3 HAWHENPUEMHIIINX
0COOJIMBOCTEH CHEKTPAILHOI'O aHallizy — e)eKToM
I'i66ca — xapakTepHUMH KOIWUBAHHSIMHU CHHTE30-
BaHOI (yHKIIII B 00JIACTI TOYOK PO3PUBY IMEPIIOTO
pony. Hanpuknaa, npu GiabTpaliil €IeKTPUIHHX
curHatiB edekt ['i00ca mposSBISETHCS YacTO, OCKi-
JBKU HOTO MOPOPKEHO OOMEKEHHSM 4HCiia Trap-
MOHIK y CHHTE30BaHHMX CHUTHaiaxX. B Toukax pos-
puBy yHKii, po3knaaeHoi B psig @yp’e, cTpubku
3Ha4YCHb CyMu psity Oyp’e NEPEBUILYIOTH BETHYHU-
Hy CTPUOKIB 3HAYEHb caMmoi (HYHKUII HA O/IHAKOBI
qJacTku, piBHi 17,9%. YV BUNagKy HemepepBHOI Ky-
CKOBO-TTIQIKOI (YHKIIii, MOOIHM3Y TpaHHIl 30HH
IIBUAKOI 3MIHM HerepepBHOI (YHKII, IS 3Ha-
YeHb YaCTUHHUX cyM i1 psaay dyp’e (1) 3i 3poc-
TaHHSIM 7 OyIyTh CIIOYATKy BUHHUKATH CTPHOKH,
0 TIEPEBHIYIOTh BEIUMYMHY 3MiHH 3HA4YEHb CaMOl

¢ynkuii npubnuzao Ha 18%, a 3i 30UIBIICHHAM 1
IPSAMYBAaTUMYTh 10 Hyisl, i psia (1) 30iratnmersest
JI0 PO3IIISAYBAHOI HEMEPEPBHOI PyHKIUII.

Krnacuuna TexHika MaTeMaTHYHUX OOYUCIICHD
3a3BHYAll Orepye MOHATTAMHU JIHCHHX YHUCEN, ele-
MeHTapHUX (YHKIIH, omepamiii mudepeHiitoBaH-
Hs1, iHTErpyBaHHs Tomo. OHAK BOTO 3aMaJIO JUIS
pO3B’si3aHHSl CKJIQJHUX, HETPUBIAIFHUX 3aJad.
Baxxxo mepeoliHuTH BIUTUB CIIEKTPaIbHHUX IIpEl-
CTaBIieHb (PYHKIIIH Ha PO3BUTOK Cy4acHOI MPHKJIa-
JTHOT MaTEeMaTHUKH, TPOTE Ha MPAKTHIN CHEKTPalb-
HE NPEJICTABIIEHHS J0BOJI PIZIKO BUKOPHCTOBYETh-
csl JUIsl TICBHHX aHANITHYHUX TEPETBOPEHb ()YHK-
I

Ha chorogmimHiii AeHb ICHYE HPHHIIMIIOBA
MO3MINIS 3IIACHIOBATH aHAJIITUYHI IEPETBOPEHHS
(GYHKIIIH 32 JOMOMOrOI0 CaMHX JIHIIE CIIEKTPaib-
HUX mpencraBieHb (yHkmid. Kpim Toro, Takuii
iIXi NPU3BOAUTE JIO ONEPIKAHHS HAWTIPUHHST-
HIIMX, 3 MPaKTHYHOI TOUKU 30DY, PE3YIbTATIB y
MOPIBHSIHHI 3 THMH, IO OYyJIM OTPUMAaHI 3a JIOTO-
MOTOI0 YHUCENbHUX MeTomiB. Llel ¢akT mosicHIo-
€TBCSl BIACTHBOCTSIMHA BHCOKOI a/IaliTHBHOCTI Me-
TOy TpHu BHOOpI 0a3ucy i3 ciMelcTBa KJIACHYHMX
OPTOTOHAIBHHUX IOJIHOMIB, TJIAJKICTIO HaOJMKe-
HOT'O MPEJCTAaBIICHHS, 3a]JAHOTO OOMEKEHUM OpTO-
TOHAJILHUM PSIJIOM TOIIIO.

OCHOBHHM HEJIONIKOM CIEKTPAIBbHUX TMepe-
TBOpPEHb (QYHKIIH € Te, 0 00YHCITIOBAILHHN TPO-
1leC BUSBUBCS HEBHIIPABIIAHO CKIQJHUM Ta TPO-
Mi3akuM. Taki anropuTMH NOTPEOYIOTh MPOBEICH-
Hs TIONIEPEHIX O0YMCIICHb Ta pPe3ePBYBaHHS 3HAU-
HUX 00’€MIB mam’sTi i AOMOMIXKHI KOe(ilieHTH.

Bkasani Hemonikd € CyTTEBHM OOMEKEHHIM
JUTS BTUICHHS TaKOro MiIX0Jy Ha MPAaKTHUIll B 3a/1a-
Yax, sKi OTpeOyIOTh MPOBEIACHHS MBUAKUX, CTil-
KHX Ta TOYHUX AHATITUYHHX IEPETBOPEHb (DYHK-
1i{, CUTHATIB TOII0. Take BiJicTaBaHHS B Yacl 3My-
nrye po3poOHUKIB MpOrpaM BiIJaBaTH TepeBary
rpyOiluM, aje NIBHUIIUM aIrOPUTMaM.

BumieBkazane neMoHcTpye TOTpedy y CTBO-
PEHHI aTbTEPHATUBHOTO MPOCTOTO Ta TOYHOT'O Ma-
TEMAaTUYHOTO amapary JUisl IIBUAKHX CIEKTpallb-
HUX TMEpeTBOpeHb (QYHKIIH, sIKi BiAMOBINAIOTH psi-
1y OCHOBHHX aHAJITUYHHX TEPETBOPEHb (PYHKIIIH
Ta TPYM IXHIX CyNeprno3uiid. Y SIKOCTI OpTOroHa-
TBHUX 0a3MCiB PO3TISHYTO BCI CHCTEMH KJIacH4-
HUX OPTOTOHAJIBHUX MHOTOWICHIB (IOJIHOMH
Jlareppa, SIko06i, Epwmira, Jlexanapa, Conina-
Jlareppa, FereHGayepa YeOuimesa mepuioro i apy-
TOro POJiB) Ta OCHOBHI Mojudikaii mux 6a3ucis.

Po3B’s3aHHS 1poOJIEeMU CTBOPEHHS MaTeMa-
TUYHOTO amapary Jjisl HIBHIKUX aHaTITHYHUX IIe-
perBopeHb (QYHKIIIH, 3aJaHUX OOMEKEHUM OpTO-
TOHAJILHUM PSJIOM, € HapiKHAM KaMEHEM cydac-
HOT'O PO3BHUTKY KOMII'IOTEpHUX HayK. SIKk opToro-
HaJBHI 0a3MCH PO3TIBIIAIOTHCS CUCTEMH (YHKITIH,
moOyIoBaHI Ha KJIAaCHMYHUX OPTOTOHAJBHHUX IOJIi-
HOMaX.

B OCHOBI KJIaCHYHOTO METONy CIEKTPaIbHHX
MEpeTBOPEHb (METOAY CIEKTPAIBHOTO  KacKamy
nudysii) nexaTh aBa MpaBuia (TeopeMH) oOvuc-
JICHHSI.
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Teopema 1: Hexait f (x) — nmesika (pyHKITis
MPOCTOPY Lfo (a,b) Ta { n(x)} — cHcTEeMa OpTOro-
HaJbHHUX (YHKIIIH TOrO % MPOCTOPY, Taka IIo:

=>C,0,(x). )
n=0

Hexaii A( f ) — JesKHAN JIHIAHUKA omeparop,
TaKuii 1o A(f) € Lfo(a,b) Ta

N+q

=>.Co,(x). (5)
n=0

Toni st KOXKHOTO q0n+](x) ICHy€ peKypeHTHE
CHIBBIJHOIICHHS BHUIJISLY

A(q)nﬂ ) = Fn (A(q)n )””’A(q)n—d )’¢n+q ””’q)n—pl (6)
ne F () — niniitHa popma.

n

Slkmo d,q, p=const € N, to icHye anro-
PUTM JIHIHHOT YaCOBOT CKJIAAHOCTI Il OOYMCIICH-

Hsl Koe(ilieHTIB po3KiIaxy {C: MpH  BIIOMHUX

{Cn}
Teopema 2 (mpo 3BOPOTHICThH JIIHIHHHUX OIle-
patopiB): Hexaii { — JIesIKa CHCTEMa OpTO-

n
roHaJLHUX (YHKIIH TpocTopy Lfo (a,b) Ta A( )
— JIesIKM JTIHIAHUHA orepaTop, 10 BU3HAYAE Iepe-
TBOpEHHS: A : Li(a,b)—) Lfo(a,b). Hexaii Hanami
A_]( ) — obepuenuii omepatop. Tomi, SKIO IS

KO)KHOTO q0n+](x) ICHye pEeKypeHTHE CIIiBBiJIHO-
IICHHS BHILY

A(q)nﬂ ) = Fn (A(q)n )””’A(q)n—d )’¢n+q ””’q)n—pl (7)
i q1a Oynp-skoro @, (x) A (A((pn )) e L?D (a,b) ,

-1 .
TO a7 omeparopa A ( ) TaKOXK ICHYIOTh pEeKype-
HTHI CITIBBIHOILICHHS BUIY

Hewn)= (®)
= F_;’l (A_] ((0,, ),...,A_l (¢n—p—d+1 )>§0n—q+2 :"'a¢n—d—q+l )7

ne F( ), ﬁ( )—HiHiﬁHi dopmmu,

n n

d,q,p=conste N .

Jlema (mpo cyreprno3uito JIiHIHHUX OIepaTopiB):
Sknio i 3AiMCHEHHS BHYTPINIHBOCTIIEKTPAIBHUX IIe-
peTBOpeHb PYHKIIIH, O BiANOBIAAIOTH JIHIHHUM  OIle-
paropam F ( f ) Ta G( f ), iCHYIOTb aJIrOpUTMH JTiHili-
HOi 9acOBOi CKJIaJHOCTI, TO U 3MiHCHEHHS IEPETBO-
PEHHA CIICKTpad, BIANOBIJHUX JIHIMHOMY OICpaTopy
A( f ) =F (G( f )), TakoX iCHy€ aJrOpUTM JiHIHHOT
9acoBOi CKIIQJHOCTI.

Y1poaoBx OCTaHHIX POKIB Y MPHUKIAIHINA Ma-
TEMaTHIIl Ta KOMIT FOTEPHHX HayKax IIija gyac o0po-
OKH Ta PEKOHCTPYKIIil 300paXKeHb, a TAKOXK Y Iep-
CIIEKTUBI CTBOPEHHS IITYYHOT'O IHTENIEKTY BCE Yac-
Tillle 3aCTOCOBYIOTHCSI HAYKOBI 3/100yTKH BHAATHO-
ro ykKpaiHChbKoro marematuka Muxaiina Ilununo-
Brua Kpapuyka.

Tak, y 2003 porii HayKOBIIi €JIEKTPOiHXKEHEP-
Horo (akyibTery YHiBepcutery Manaiii (Kyana-
Jlymnyp, Manaiizisl) 3alporoHyBaJIi HOBHH METOJ
00pOOKH Ta PEKOHCTPYKILii 300paXkeHb 32 0MOMO-
roio momentiB Kpasuyka. Ha psni excriepumenTis
i3 BitHOBIIEHHs 00pa3iB 00’ €KTIB BOHM IIATBEPAH-
JM CYTTEBI NEPEBArM BUKOPHMCTAHHs iHBapiaHTIB
MoMenTiB KpaBuyka sIK B yMOBax BIICYTHOCTI, TaK
1 3a IPUCYTHOCTI LIyMiB HA MPOTHBATY CTBOPEHHIO
MporpaMHOro 3abe3ledyeHHs Ha OCHOBI psiB
dyp’e [3].

Ha Il MixxHapogHOMYy CHMITO3iyMi 3 TpWUBU-
MipHOT 00pOOKM NMaHWX, Bi3yalizalii Ta rnepeaadi
inpopmanii (The Third International Symposium
on 3D Data Processing, Visualization, and
Transmission) y 2006 poui rpyna rpenpkux y4e-
HUX JIOTOBiIa PO CTBOPEHHSI TPUBUMIPHUX TIO-
IIYKOBUX QJITOPUTMIB, 1110 0a3yrOThCS HA TPUBHUMI-
pHEX MoMeHTax KpaBuyka, st 00poOKy TpUBHUMi-
pHEX 300paxkeHb. Y 2009 pomi Ha MixHapomHii
CIIIBHIA KOH(epeHIii 3 HeHpOHHUX Mepex (AT-
nanra, xopmxis, CIHA) rpynoro (paHIly3bKHX,
aMEPUKAHCHKHX Ta HIMEIbKUX BUEHHX Oyna 3po0-
JIeHa JIOTIOBib, B SIKiH, 30KpeMa, OyJo MOKa3aHo
e(peKTUBHICTh 3aCTOCYBaHHS 3BRKEHHX TPUBUMIp-
HUX MOMeHTiB KpaBuyka sik 3aco0y aHami3y JaHuX
JUISL pO3ITi3HABAHHS XapaKTepy MyXJIHH.

Y 2009 poui y BumaBHunTsi Ilnpiarep Bu-
rnuia kaura “Advances in Neural Networks” (Jlo-
CSITHEHHSI B Teopil HEHPOHHUX MEPEeK) 3 MiJCyM-
KamMH 6-r0 MDKHapOIHOTO CUMIIO31YMY 3 HEHPOH-
HUX Mepex, 1o npoxoaus y Kurai. Onun i3 pos-
nimiB mig HasBor “Image Analysis by Modified
Krawtchouk Moments” (AHami3 300pakeHb 3a J10-
noMororo MomeHTiB KpaBuyka) HamucaHuil Tpy-
MOK0  KUTAHChKUX  HAyKOBHIB. Y  BHJAAHHI
“International Journal of Computer Science and
Network Security, VOL.9 No.l, January 2009
(MikHapogHU# XKypHal 3 KOM’IOTEpHHX HAayK Ta
Oe3meky Mepek) BMIIIEHO CTaTTIO I Ha3BOIO
“Krawtchouk Moment Feature Extraction for
Neural Arabic Handwritten Words Recognition”
(Buninenns o3Hak MoMeHTaMu KpaBuyka 3 METOO
HEHPOHHOI0 PO3Mi3HaBaHHS apaOChKUX PYKOIHC-
HUX CIIiB), SIKy HalMcaIl MapOKKaHChKi (haxiBIIi.

LikaBo, 1m0 B Mepeniky MocuilaHb 3HAXOAMMO
crartio KpaBuyka 1929 poky, omyOmikoBaHy B
npaisix CilbChbKOTOCIOAPCHKOr0 THCTUTYTY. YKe
srajanuid Buie @inmin deincinBep 3 yHIBEPCUTETY
[MiBgennoro Imminoiicy Ta Pene Ilorr (Ren’e
Schott) 3 yniBepcurery Anpi [lyankape-Hanci y
ceoiii mpami 2009 poky “On Krawtchouk
Transforms” (Ilpo  meperBopennss  Kpapuy-
Ka) JIOCHI/DKYIOTh ITUTAHHS, MOB’s3aHi i3 3acTocy-
BaHHSM TiepeTBOpeHb KpaBuyka B Teopii KoyBaH-
Hs. BUsIBIsIEThCS, aKTUBHE BUKOPHCTAHHS TOJIHO-
MiB Ta meperBopeHHs KpaBuyka mis morped 1miei
Teopii posmodanocs me B 70-Xx pokax MHUHYJIOTO
cromitts (Teopemu Jlenbcapra Ta Mac Bunibsmca).

Bimomo, mo /Ixon BiHceHT ATaHacoB mpu
CTBOpPEHHI IEpIIOro KOMI'IOTepa BHUKOPHUCTAB all-
roput™M M. IT1. KpaBuyka 3 nudepeHiianbHux pis-
HsHb. IIpo me BumagKoBO ai3HaBCs Oibmiorpad
yKpaiHncbkoro BueHoro IBan KawanoBcwkuit 3 Ba-
IIMHITOHA. «f 3HAWIIOB JMCTa aMEPUKAHCHKOIO
BueHoro 0 M. Kpapuyka, fie BiH muIe, 1o cKo-

)
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puctaBes iioro matepianom, — 3raaye 1. KagaHos-
cekuii. — Moro mpaii e ¥ IMe BUBYATHMYThCH,
MOTJTNOIOBATUMYTHCS, PO3BUBATUMYThCS, 00 BiH
0auuB Jaii, MUpIIe 1 TIUOIIE 1 came i i71el MaroTh
BEJIMYE3HUHN TTOTEHITIaID).

[Moninomu cimeiictBa KpaBuyka Oynu BHBe-
neHi y 1929 pori B 3B’3Ky 3 OiHOMiaTbHUM PO3-
MOJILIOM B TeOpii KMOBIPHOCTEH, a Terep 0Co0JIu-
BO 4acTO BUKOPHUCTOBYIOTHCS Y 3B'S3KY 3 PO3BHT-
KOM KIOCPHETHKH, 30KpeMa IpH I[pOrpaMyBaHHI
GaraThox CKIaJHMX SBHIL i IPOLECIB TeOpii KBaH-
TOBHX aJire0p, Teopii coriaabHUX (QYHKIIH TOLIO.
BukopucranHsi 100pe BHBYCHHUX MHOTOYJICHIB
KpaBuyka nma€e 3Mory icTOTHO 30UIBIIUTH KIJIBKICTh
KBaHTOBHX CHCTEM, TMHAMIKY SIKUX MOXKHa MOOY-
IyBaTH B aHamiTH4YHIA (opmi. OpToroHanbHi MO-
miHomH, sik Dyp’e-00pasu, € ajgekBaTHUMH Mate-
MaTHYHUMHU CTPYKTYpaMH JJIsl aHAJIITHYHOI JAWHA-
MIiKM KBAaHTOBUX CHCTEM, €(QEKTHBHHM 3acCO00M
MOOYZIOBH IXHIX TOYHUX PO3B’SI3KiB.

Ilosnauarotbest BoHH SIK K7 ’q(t) 1 3a7aHi Ha
MPOMDKKY [0, T ], e
p>0,g>0ip+g=0.

Bonu mnpencrapnstorbes Gopmynoro Poapira
(TMCKpEeTHUM aHaJIOTOM):

KOHCTAaHTHU

—1)' T —2)
Kf’q(t):( )' t( — ) . (9)
npq
IIpu npomy
T 2
|&re(e) = pg>. (10)

n! (T n)
PexypeHTHE CITIBBIIHOIICHHS
(=DK% (0)= (11)

[t—n—p(T=2n)KP9(t)- pg(T —n + I)Kf_’lq(t)
OyHKIIiS CTpUOKIB
()=
J\ _—P q"
0 (T —n)
BracHi 3Ha4eHHS IPU IIBOMY:

Kri(e) =1

K@) =(p+q)-Tp
2
K10 =F (T =0T ~1-1)~

(12)

2
— pg(T - 1)t + %t(r )

3

Kg’ﬂ(t)=%(T—t)(T—t—1)(N—t—2)+

2 2
+%t(T—t)(T—t—1)—%t(r—l)(T—t)+

3
+q—(t—1)(t—2)t.

I'padiku }:[eKIJII)KOX MEpIIUX MOTIHOMIB, (yH-
xuiii Kpapayka i ixui QpyHKuii ctpudKis npeacras-
neHi Ha puc. 1 Ta puc. 2 BignosigHo [4].

dopmyna st o0UKCIeHHST KOe(il[iEHTiB po3-
Kiaanns 3a noinomamu Kpasayka Gpyukimii f (t)
MAa€ BHTJISIL:

r T! -
&=Zﬂ%ﬂ@r—vﬂq,aa
=0 -l

T—1)1!
ne K7 ’q(t) — oproHopMoBaHi noninomu Kpag-

qyKa.
®opmyJia BigHOBIEHHS QyHKIIT f (t)

N
=2 BK(1)
n=0

®yukuii KpaBuayka mosnauarors sk k. ’q(t), a

OJIEPXKYIOTh iX aHanoridHo no ¢yHkmid MaikcHe-
pa, To0TO

(0= K770

(14)

T 0,5(T—1)
. (15
gt 09

Bpaxoryrouu (13) — (15), po3knan mo ¢yHK-
nisix Kpasuyka dynkuii f(¢) Bumarae oGuucien-
HsI KOe(iIi€HTIB PO3KIaIaHHs 32 (OPMYIIO0

B, =X 010

V TakoMy BHIAJKy BiIHOBJIEHHS f (t) CIIIL
BHKOHYBATH 3a (bopMyJIOIo

ZB kpq

T
=N B, K7
z (T 0!

HOpMOBaHl ¢ynkuii KpaBuyka 3a pizHUX 3Ha-
4yeHb p Ta T 300paskeHo Ha pucyHKax 3, 4, 5.

OCHOBHI aHaJIITUYHI CITIBBIIHOIIEHHS, 1[0 BH-
3HAYaloTh BIIACTUBOCTI PI3HUX OPTOTOHAJIBHHUX
0a3uCiB AMCKPETHOI 3MIHHOI 13 YHC/Ia KIIACHYHHX,
€ NTUCKPETHHMH aHaJOraMH BIAMOBITHUX (OPMYIIL,
IO 3aJIaI0Th BIIACTUBOCTI KIIACHYHUX OPTOTOHAJIb-
HuX OasuciB HermepepBHOI 3MiHHOI. Lle Bkaszye Ha
Te, 1Mo 0araTo XapaKkTepUCTUK OPTOrOHAILHUX CHU-
CTEM HelepepBHOI Ta JUCKPETHOI 3MIHHOT IPaKTH-
YHO 30iratoThCsi. 3BEPHCHHS [0 OPTOrOHAIBHUX
0a3uciB TUCKPETHOT 3MIHHOI 3yMOBJICHE, HacaMIie-
pell, HeoOXIMHICTIO 3amo0iraHHs YMCETbHOMY iH-
TCrPYBaHHIO CKIaJHMX (DYHKI[IOHAIBHUX 3aleK-
HOCTEW 1 3aMiHOI0 HOro MiICYMOBYBaHHSIM IpH
obuucnenHi koeilieHTIB po3KiIafaHHs B nUGpo-
Bux [IK.

Basucu muckperHoi 3MiHHOI Haiikpamii Juis
CTBOPEHHsI IPOTPaMHOr0 3a0e3MeUeHHs, HalpH-
Ky1aJi, IarHOCTYBaJIbHOI allapaTypH, CKaHepiB TO-
110, Y TOH ke Yac BUTbHI BiJl HEJOMIKIB, BIACTHBUX
JMCKPETHUM OPTOTOHAJBHUM CHCTEMaM, MoOYyIo-
BaHMM 3 KyCKOBO-CTaJIHMX Hez[nq)epeHuiﬁOBaHHx
yskuiii (Tuny ¢ynkuiii Xaapa, Yomma, Anama-
pa), sIKi HAHNPOCTILIE PEaNi3yrOThCs Ha HK ale He
MPHU3BOAATH JI0 AHATITHYHUX OIHCIB lHq)OpMaHII/I-
HUX AauuxX. OTKe, IPU UBOMY TOBHICTIO BHKIIIO-
YaroThCSl aHANITHYHI MPOIIEYpH 13 mporecy oopo-
Oxu. [lpu aHanmiTH4HIA anpokcuMailii TakuMu Oa-

(16)

(17)

0,5t 0,5(T—t)
q .

o2 )
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Pucynox 1 — Hopmogawui mosinomu Kpauyka npu n=0, 1, 2, 3, 4; T=100; p=0,1
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Pucynok 2 — ®yukuis crpudkis npu n=0, 1, 2, 3, 4; T=100; p=0,1

3MCaMU MOJKJIMBO BEACHHS aJalTUBHUX IPOLICIYP
(3a aHanoriero 3 6azucaMy HENEPEPBHOTO apryme-
HTY), IKi CYTTEBO MiJIBUILATH €EKTUBHICTH ONHUCY
JMaHuX, TOOTO 3a0e3neyaTh 3aJaHy TOUHICTh aHal-
TUYHOTO ONKCY BXiHMX iH(pOPMAUifHUX MACHBIB
HalKOPOTIIMM BiIPI3KOM OPTOrOHAIBHOIO PSAY.

Otxe, TeH}Z[eHIIII 10 3pOCTaHHS 00'emiB iH(poO-
pMaLifiHMX MacHBIB i IABUIICHHS BUMOT JI0 TOY-
HOCTI 1 TOBHOTI TXHKOI OOpPOOKHM 3a MiHIMaJIbHUN
Yyac 3MYIIYIOTh PO3POOHUKIB HOBUX iH(popMaIiii-
HUX CHCTEM HapOIIyBaTH iXHI 00YMCITIOBAIIBHI TO-
TyXHOCTi. be3mepepBHe 30UTbIICHHS IIBUAKOMIIT
00YHCITIOBATIBHUX KOMIUICKCIB BEIE 0 3POCTaHHS
BapTOCTI 00poOKM iH(pOpMAIlii, AaJleKO HE 3aBXKIU
3a0e3Mevuyod BUKOHAHHS HEOOXIIHUX YMOB 00-
poOKku maHux. TakuM YMHOM, Ha Yaci € aKTyalb-
HOI0 MareMaTH4Ha 3a/ia4a CTBOPEHHsS HOBHMX Me-
TOAIB 0OpOOKM HaHMX, SKi, pa3oM i3 3abe3redeH-
HSM 3aJIaHOi TOYHOCTI 1 IIBHUIKOCTI OOpOOKH, HE
BHMarajiu 0 00OB'SI3KOBOr0 30LIbIICHHS MMOTYXHO-
CT1 OOYHUCITIOBAIBHUX KOMILICKCIB.

Bukonysatn  Ha nu(poBii TexHiui aHami-
THYHI TEPETBOPEHHS Ha OCHOBI MaTEeMaTHYHHUX

3aKOHOMIPHOCTEH TPH BU3HAYCHHI XapaKTEePUCTHK
CKJIIaJHUX O0'€KTiB pi3HOI (I3MYHOI MPHUPOIH €
HAJ3BHYAHO Ba)XKO Ta HE3py4YHO. YCIIIIHA pea-
mizarisi KOMOIHOBAaHOTO MeTony OOpOOKM IaHWX
0e3rocepeIHbO 3AISKUTH BiJl JOPMHU aHATITHYHO-
TO OIUCY MOYATKOBUX YMCIOBUX MAacHBiB. AHai3
MOKJIMBUX METOMIB OTPUMAaHHS aHAIITHYHOIO
OTIHCY CBIZ[‘II/ITI) [0 SKHAWIIOBHIMI 3raJaHuM
YMOBaM BI/IIOBIIa€ METOJI, 3aCHOBAaHMI1 Ha ANPOK-
CHMaIlil JaHUX BiJPi3KaMU OPTOTOHAIBHHUX PAJIIB 3
BHUKOPUCTAHHSIM KJIACHYHUX OPTOTOHAJBHUX ITOITi-
HOMIB 1 (YHKIIiii HENepepBHOTO Ta JUCKPETHOTO
aprymenTiB [10].

Xopolr anpokcuMarliiHi BIACTUBOCTI OpPTO-
TOHATBHUX 6331/10113 BH3HAYAIOTh IXHIO MPHUBAOIIH-
BIiCTh 1IPH PO3B’S3aHHI BKa3aHMX 3a71a4, 8 BUKOPH-
CTaHHs PE3yIbTATIB ANPOKCHMALIl B Pi3HOMAHIT-
HUX aHATITUYHUX [EPETBOPEHHSX | BACHOBKAX ISl
OTPUMaHHs HEOOXIIHUX OI[IHOK ab0 XapakTepuc-
THK POOJISITH KJIACHYHI OPTOrOHANBHI OazucH mep-
CIEKTHUBHUM IHCTPYMEHTOM Cepell METOMIB 1 Mij-
XOIB aHAJITUYHOTO OMHUCY IUGPOBUX iH(pOpMa-
LIiHNX MAaCHUBIB.
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Pucynoxk 3 — Hopmogani ¢pynkuii KpaBuyka npu n=0, 1,2; T=100; p=0,1
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Pucynoxk 4 — HopmoBani ¢pynkuii Kpapuyka npu p=1/4; T=150
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Pucynox S — Hopmogani ¢pynkuii KpaBuyka npu p=1/2, T=150

Teopist KITaCHYHUX OPTOTOHATIBHUX OA3UCIB €
y3araJpHEeHHSIM Teopii psaniB Pyp’e Ha MOTIHOMU
anreOpu. IXHS romoBHa OCOONMBICTH TOJSTAE Y
TOMY, 1110 B OUIbIIOCTI popMyd, SIKi 3a1al0Th KOH-
KpeTHi 0a3ucH, HasBHI MapaMeTpH, 3MiHa SKHX
MOXE CYTTEBO 3MIHIOBATH BIACTHBOCTI OPTOTr'OHA-
JHHUX TIOJTIHOMIB 1 BaroBuUX (YHKIIH, MO YTBO-
pIOIOTH  KOHKPETHHH  OpTOrOHANBHUIM  Oa3wc.

_
\O]
°J

OcTtaHHsI 00CTaBMHA € OCOOJIMBO Ba’KJIIMBOIO B 3a-
Jadax ONTHMAJbHOI aHAJIITUYHOI anpOKCHMAIli,
KOJIM 3aJlaHa TOYHICTh IIOBMHHA OyTH 3a0e3meueHa
HANKOPOTIIMM BiIPI3KOM OpPTOTOHAIBHOTO PSY.
O0’€KTOM TOJANBIINX JAOCIIHKEHb Oye CTBOpPECH-
HS MaTeMaTHYHUX MOZEIeH 3 yAOCKOHAJIEHHS TeX-
HIKM OOYHMCJICHb Ta 3aCTOCYBAHHIO BHINECBUKIIA/IC-
HOT'0 Y Ha)TOra30Bii MPOMHUCIOBOCTI.
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