Mawnun, obnagrHaHHa Ta marepiann

YK 622.242, 519.1

3ACTOCYBAHHA ®OPMYJ1 TAPMOHI4YHOIO AHANIZY
B KOMITIOTEPHUX HAYKAX AnA niABUWWEHHA HAQOIMHOCTI
CcuUnoBoro nPMBOAA YPOBUX YCTAHOBOK

ULL Kpuwumona, *B.C. Kpuwumona

YDOHTYHTI, 76019 . Isano-Dpanxiscok, 6yin. Kapnamcvka 15, men. (0342) 727131,
e-mail: math@nung.edu.ua

2 Kuigcokuil nayionanvruii exonomiunutl ynisepcumem im. Baouma Iemomana;
03680,Vkpaina, Kuie, npocnexm Ilepemoeu, 54/1,men. (044) 5370732, e-mail: retes @ mail.ru

Posenanymo axmyanvricme ma nepcnekmusu 3acmocy8ants. (POPMyN 2APMOHIYHO20 aHATIZY 8 HADMO2a308ill
NPOMUCTIOBOCTT Y 36" A3KY 31 CKIAOHICMIO 2€0J02IUHUX YMO8 CYYACHO20 OVPIHHA Ha HAmy ma 2a3, 30i1buleHHIM
2NUOUHU OYPIHHA C8EPONOBUH, HAABHICMIO Y PO3PIi3i NPOHUKHUX NIACMI8 3 AHOMANbHO 8UCOKUM AOO HUZLKUM NAAC-
MmosuM muckom. Y mamepianax 0awoi cmammi aHARI3YI0OMbCA nepedazu 3acmocy8anns mHo2ounenie Muxaiina
Hununosuua Kpasuyka y npuxiaduit mamemamuyi ma KOMNH' IOMEPHUX HAYKAX npu obpobyi ma pekoHCmpyKyii
300pasicenb, a MAaKo*C NePCNeKMuUBU CMEOPEHHS WMYYHO20 THmMeeKmY 01 Ni08UeHHA HAOIlIHOCTI CU08020 NPU-
600a 6yposux ycmanogox. Onucano 3a2anbly cxemy 00epIHCAHHL AHATTMUYHUX CHIBBIOHOWEHb 0CODIUBO20 BUTADY
3 BUKOPUCMAHHAM OPMO2OHATLHUX Oa3UCi. Ananimuuni cnisgioHowenHs Oyau 00epicani Ok MHOJICUHU OCHOBHUX
KAACUYHUX OPMO2OHANbHUX noriHomie. Tlokazano axmyanvhicms memoody aHANIMU4YHO20 ORUcy iHopmayitinux
Oanux ma HageoeHo OOKIAOHI GIOOMOCMI NPO ANPOKCUMAYILHI IACMUBOCHE KIACUYHUX OPMOSOHATLHUX NOTTHOMIB
ma QyHKyitl HenepepeHo2o ma OUCKPEMHO20 apeyMeHmie, Ki 0aiomb 3MO2y ORUCYBAMU Pe3YIbMamu 6Unpooyeais,
YUCTOBUX PO3PAXYHKIG, OAQHUX eKCNEPUMEHMIE MOWO.

Buguennsa nopigHAnbHUX anpoKCUMAyiliHux 81acmugocmeli OpMo2OHANLHUX OA3UCIE 3 YUCA KAACUYHUX BUKTU-
KaHo HeoOXIOHICMIO OMPUMAHHA Haneped 3a0aHOi MOYHOCMI aAHANIMUYHO20 onucy yugposux cuenanis. lle dae
3M02y epekmusHoO supiulysamu 3a0ayi po3nizHaeanHs 00’ €Kmie, a MAKONIC CRPUSE YCRIWHOMY PO38’ A3aHHI0 00ep-
Henux 3a0ay. Teopis K1acU4HUX OPMO2OHATLHUX OA3UCIE € y3azanbHeHHAM meopii padie Dyp’ € na noxinomu aneeod-
pu. Ixua conoena ocobaugicms noasgeae y momy, wo 8 Oiibuocmi Qopmyn, wo 3a0arms KOHKpemui bazucu, icHy-
I0Mb NApamempu, 3MIHA AKUX MONCEe CYMMEBO 3MIHIOBAMU 8IACMUBOCHE OPMOSOHALHUX NOJTHOMIB | 8A208UX (DYH-
Kyitl, Wo ymeopiooms KOHKpemHuii opmozonanvruil oasuc. Ocmanns 06cmaguna € 0cobiuso 8adcIuo0 6 3a0a4ax
ONMUMATLHOT AHATTIMUYHOT anpoKCUMayii, KOau 3a0aHa MOYHICMb ROBUHHA Oymu 3abe3neuena HAUKopoOmuum 6io-
DI3KOM OpMO2OHANLHO20 DAOY.

Kiro4oBi cioBa: CHIIOBHI HPUBOJ OYPOBUX YCTAaHOBOK, MHOTOWICHH KpaBuvka, psamu @yp’e, pyHKIis cTpuod-
KiB, OPTOTOHAJIbHI ITOJIIHOMH, OPTOTOHAJIbHI 0a3UCH, TEOPist KOyBaHHS, KOMIT IOTEPHI HAYKH.

Paccmompenvt akmyansHocms 1 nepcnekmugsl ynompeoienusi hopmyil 2apMOHULECKO20 aHAIU3A 6 Hedhmeaa-
30601 NPOMbBIUULEHHOCTU, CE83AHHbLE CO CONCHOCMBIO 2€07102UHEeCKUX YCA08UL COBPEMEHH020 OYpeHus Ha Heghmb u
2as3, yeenuueHuem 21younsl Oypenust CK8AXiCUH, HATUYUEM 6 Pa3pe3e NPOHUYAEMbIX NIACMO8 C AHOMANbHO BbICOKUM
UNU HUBKUM RAACMOBbIM Oasienuem. B mamepuaniax 0anHoUu cmamou aHATUZUPYIOMCS NPEUMYWEeCmEad RPUMEHEeHUs
muozounenos Muxauna @uiunnosuua Kpaguyka é npuxiadHot mamemamuxe u KOMNbIOMEPHBIX HAYKAX npu o6pa-
bomke u peKOHCMPYKYUU U300pax3cenull, a makice nepcnekmugbl CO30aHUsl UCKYCCMBEHHO20 UHMeNleKma OJisi no-
BbILUECHUSL HAOEHCHOCIU CUL0B020 NPUBOOA GYPOBLIX YCmManogok. [Ipusodumcs onucanue obujell cxemvl NOLyYeHUs
AHATUMUYECKUX COOMHOUWEHUL 0C06020 GUOA C UCHOTIL308AHUEM OPMO2OHANLHBIX 6A3UC08. AHarumuyeckue coon-
HouleHust ObLIU NOYUeHbL OJisL MHONMCECMBA OCHOBHBIX KIACCUYECKUX OPMO2OHANbHBIX noaunomos. [lokazana axmy-
ANLHOCMb Memo0d AHANUMUYECKO20 ONUCAHUSL UHGOPMAYUOHHBIX OAHHBIX U NPUSeOeHbl NOOPOOHble c8edeHUsl 00
ANNPOKCUMAMUBHBIX CEOUCMBAX KIACCUYECKUX OPMO2OHANLHBIX NOIUHOMOG U (DYHKYULL HENPePbl6HO20 U OUCKPEN-
HO20 apzymeHma, KOmopbule 036015101 ONUCHIEANDb Pe3YbMAambl UCHbIMAHUL, YUCIOBbIX PACYEMO8, OAHHBIX IKC-
NePUMEHMO8 U M. 1.

Hsyyenue cpasnumenbHuIx annpoKCUMAMUGHbIX CEOUCME OPMOSOHAIbHLIX OA3UCO8 U3 YUCAA KIACCUYECKUX
8bI36AHO HEOOXOOUMOCHBIO NONYYEHUs. 3apanee 3a0aHHOU MOYHOCIU AHATUIMUYECKO20 ONUCAHUSL YUDPOBbIX CUSHA-
106. Omo nos3eosem 2¢peKkmusHo peuams 3a0ayu pacno3Hasanusi 00vbeKmoe8, a maxdice CRocooCmeyem ycneuno-
My peuteHuro 0o6pamuuix 3a0ay. Teopus Kiaccuueckux opmo2OHANbHbIX 0A3UC08 s6iiemcs 0600weHuem meopuu
psioos Dypve Ha noaunomvl aneedpvl. Fx 0CcHOBHASL 0CODEHHOCHb 3aKII0UAEMCsl 8 MOM, YMo 8 OobuuHCmee Qop-
MYIL, KOmMopble 3a0aiom KOHKpenHbvle 0A3UChl, RPUCYMCMEYIOn Napamempul, U3MeHeHUe KOMOPbIX MOJCem cyujec-
MBEHHO USMEHIMb CEOUCMEA OPMOSOHANIbHBIX NOJUHOMOS U 8€CO8bIX (DYHKYULL, 00PA3VIOUWUX KOHKPEMHbILU 0PMOo20-
HanvHolll 6azuc. Tlociednee 06CmMosmenbCcmeo A6IAemesi 0CODEHHO BANCHBIM 8 3A0aYaX ONMUMATLHOU AHAUMUYe-
CKOIU annpoKCcUMayuu, K020a 3a0anHasi MOYHOCHb O0JHCHA OblMb 0becneyena Kpamuaumum OmpesKom opmo2oHa-
JIbHO20 pAoda.

KiroueBble ciioBa: CHIIOBOM MPUBOJA OYPOBBIX YCTAHOBOK, MHOTrOWieHbl KpaBuyka, psasl Dypbe, GyHKIHs
HPBDKKOB, OPTOrOHAJIBHBIE TOJMHOMBI, OPTOTOHAIbHBIE 0A3UCHI, TEOPUSI KOJUPOBKH, KOMIIBIOTEPHBIC HAYKH.

Actuality and prospects of the use of formutdidnarmonious analysis is considered in oil and gadustry it
connection with complication of geological termdte modern boring drilling on an oil and gas, irase 6deptt
of the boring drilling of mining holes, presencetie cut of penetrated layers with anomalous higk or low
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layers pressure. Advantages of application of pofyials of M. Ph. Kravchuk in the applied mathensatac
computer sciences at treatment and reconstructidmages and also prospect of creation of &t intelligence
for the increase of reliability cwell drill power driveare analyzed in materials of the given article.sbéption o
general chart of receipt of analytical correlation$ the special kind is resulted with the use d@hagonal base.
Analytical correlations were got for the great nusnlof basic classic orthogonal polynomials. Acttyabif metho
of analytical informative data definition is shovamd the detailed information is resulted about apgmatior
properties of classic orttgonal polynomials and functions of continuous anscréte argument, which allc
describe the results of tests, numerical calcutajaiven experiments, etc.

The study of comparative approximation properti€orthogonal bases from classic ones is caubg the
necessity of receipt of the set exactness of acallydescription of digital signals. It allows efievely decide th
tasks of recognition of objects, and also is instemtal in the successful decision of reverse tashks.theory ¢
classic orthogonal bases is generalization of tleofr Fourier seriesat algebra polynomials. Their main feat
consists, in that in most formulaghich set concrete bases, there are parameterghiange of which can nota
change properties of orthogonal pobymials and gravimetric functions, which form a cate orthogonal bas
The last circumstance is especially important e tasks of optimum analytical approximation, whba &€

exactness must be provided with the shortest sdgmherthogonal series.
Keywords: well drill power drive, Kravchuk’s polymoals, Fourier seriesfunction of jumps, orthogon
polynomials, orthogonal bases, code theory, compaiences.

3abe3neueHHs HaAiiHOI POOOTH CHIIOBOTO
npuBoAa OypOBHX YCTaHOBOK € BaXIMBUM 3a-
BIQHHSM JUIs CIELIANICTIB HA()TOra3oBoi raimysi.
BopHouac HamidHICTE JHM3ENBHUX JBHUTYHIB, SKi
CKCIUTyaTylOThCsl B IAHUH Yac Ha YKpaiHl y CKiaji
CHJIOBHX TIPHBOAIB OYPOBUX YCTAHOBOK, € HEBHCO-
Koto. Cepe/iHiil TepMiH CIry)KOH HOBUX IU3EIBHUX
JIBUTYHIB OypoBHX YCTaHOBOK He mnepesuinye 4500
mortoroguH [1]. Amamiz HapoOGITKIB IHM3EIBHUX
neuryHis B2-450 AB-C3 Mixk 1BOMa KarliTaabHH-
mu pemontamu B Kamycekiit HI'PE 3acBimums, 1o
MiHIMaJIbHUN HApOOITOK MK KalliTAIbHUMH PEMO-
Htamu ckiaaB 820 mororoauH, a cepenHiii — 2631
mMororoauny [1].

Sk Bimomo, HaniWHICTH OOMagHaHHS 3a0e3me-
YY€EThCS Ha €Tarmax HOro MPOEKTYBaHHS, BUTOTOB-
JMeHHs Ta ekcrutyaranii. Ilpu mpomy HeoOXigHO
3a3HAYATH, IUO MIABUIICHHS HAIIHHOCTI IPOXYK-
uii Ha erami ii MPOEKTYBaHHs MPU3BOIUTE JI0 iHTe-
HCHBHOTO 30UIBIIICHHS BapTOCTI HAa(TOrazoBOTro

oOnamHaHHsA. Buxomsuum 3 1bOTo, akTyalbHUM €
BIIPOBAPKCHHS HOBUX, OLNbII €)EKTUBHUX Ta TOY-
HUX MaTEeMaTHYHUX METOJUK PO3PaXyHKY OCHOB-
HUX TIapaMeTpiB CHJIOBHUX TPUBOAIB OYpPOBHUX
YCTaHOBOK. Bka3aHi METOIHUKH BiIPi3HAIOTHCS JO-
CTaTHBO CKIIQJHHM MaTeMaTUYHUM arapaTroM, TO-
MYy MOXYTh OyTH 3aCTOCOBaHi €()EKTHBHO 3a yMO-
BU BUKOPUCTAHHS CYYacHOI KOMIT IOTEPHOI TEXHi-
KH.

[lepcnekTrBH BUKOPUCTAHHS (OPMyYI rapmo-
HIYHOIO aHali3y B Ha(TOras’oBiil IPOMHCIOBOCTI
Ta MaTeMaTH4YHa MOZEIb 3 BUKOPUCTAHHAM PsJIiB
®yp'e (1151 MepiofMIHKUX MPOLECIB) TA iHTETpaiB
@yp’'e (w1 HemepiogMYHMX NMPOLECiB) s PyHK-
i, BU3HAYCHOI HAa CKIHYCHHOMY IHTEpBaji, IO
3a/10BoJIbHs€ yMOBaM Jlipixie (sxmo GyHKiisa mae
CKIHYeHY KUIBKICTH TOYOK po3puBy l-ro poay;
AKIIO (QYHKIIsSE Ma€ CKIHUECHY KUIBKICTh €KCTPEMY-
MiB; SIKIIO iICHY€ CKiHY€Ha TpaHUIls 3HaYCHb (YH-
KIii Ha 11 JiBOMYy Ta HpaBOMY KiHIAX), 3 METOIO
CTBOPEHHS MPOTPAMHOTO 3a0e3MeUeHHs JUIsl Jiiar-
HOCTHUYHOI amaparypu Oylo PO3MNISHYTO paHilie

[2].

CTBOpEHHS MPOrPaMHOr0 MPOIYKTY ISl PO3-
KIa[aHHs MepiofanyHoi (QyHKIIT HA CKIHYEHHOMY
NPOMDKKY B psia ®yp'e Ta BHAUICHHS OKPEMHX
FapMOHIK JUlsl  JIarHOCTYBaHHs HECNPABHOCTEH
MEXaHi3My IOJIATa€ Yy TMOPIBHAHHI OJEPKaHOTO
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pesynbTary 3 eranoHHuM. Lle MokHa 3aCTOCOBYBa-
TH 5K JUIs JIQrHOCTHKU HECIPABHOCTEH PI3HUX
MEXaHi3MiB Ta arperaTis, 10 BUKOPUCTOBYIOTHCS B
Ha()TOra3oBiil IPOMUCIOBOCTI, TaK i JUIs NPOTHO-
3yBaHHS aBapiiHUX CUTYyaIliii Ha OypoBiii: 0OpHBIB,
MPUXOIUIEHb TOMIO. SIKICHWM, a, TOJIOBHE, €KOHO-
MIYHO OOIPYHTOBaHUI PEMOHT MoOXxe OyTu 3a0e3-
MIEYCHUI HE JIUIIE BMIIMM BUKOPUCTAHHSM Cydac-
HOTO KOMIUIEKCY OOJIagHaHHs, MaTepialiB Ta TeX-
HOJIOTiH, a i IMBHUIKOIO Ta TOYHOIO JIIarHOCTHKOIO.

[Tpu upoMy KON QYHKIIS f(X) nepionyHa,
To ii MOXHa pO3KJIacTH B Takuid pag Dyp’e:

f(x) :% + i(an cosw, X+, sincqqx), (1)
n=1

1I
ne 8y, =<

| x)cosw,xdx Ta

f(x)dx; a, =|—1_Ijl f

|
b, :%j f (x)sincy,xdx

-l
CKIIA/IA€ThCS 3 OKPEMHX TaPMOHIK, KOKHA 3 SKHX
BOJIOJIIE MEBHOKO aMILTITY/00. 3aIeXKHICTh aMILIi-
TYAH BiJl 4aCTOTH — aMILTITY/IHHIT CTIeKTp. Y 1iepi-
OIMYHUX (DYHKLINA aMIUTITYAHUH CIEKTP AWUCKPET-
HUH, TOOTO BOHA MOXKEe OYTH TIPEACTABIICHA Y BH-
TSIl OKpeMux rapMoHik (i Bimmoimae criekTpa-
JIbHA MOCITiJIOBHICTB).

Inrerpan ®yp’e BUKOPUCTOBYETHCS IJsl He-
nepioauvHuX (QYHKIiH, BU3HAYEHUX HE Ha CKiH-
YEeHHOMY IHTEpBaJli, a Ha BCIM YHCIIOBIH OCi — Bif
—00 10 + 00, abCOJIOTHO IHTETPOBAHUX, TAKUX,
mo B Oynp-skomy iHTepBaii Bin (—(;0) QyHKmito
MOYHa po3kiacTi B psin Dyp’e:

[

f(x)= I(A(a))cosa»( +B(w)sinawx)dx, (2)

0

ne A l j COSCutdt Ta
]T —00

=270

A B KOMIUIEKCHIiH HJIOH_II/IHi inTerpan dyp’e
Ha0yBa€ BUTJISAY.

smaidt.

—
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_ 1% o
f(x) -2—[0 dw, ©)

ne F(w)= j f(t)e"“dt —nepersopenns dyp'e.

HenepioquHa VHKITIST Ma€ HeNepepBHUMA
cuekrp. ®ynkuii Alw) ta Blw) marors 3akon
posmoiny aminrityan (i modaTkoBHX (as) 3aeK-
HO Bim wacrtoru G (iKf BimmoBimae cmekTpambHa

¢yHKIIA). Y [I5OMY BHIAAKY PO3PI3HIEMO |F(w]

— aMIUTITYHH# CHEKTp, a ¢(a)):—argF(a)) -
(hazoBuii ciekTp.

CriekTpu, TOB’s3aHI 3 PI3HUMH Oa3WCHUMH
cucreMaMu (DYHKINM, MalOTh psI CHUTHBHUX BJIac-
TUBOCTEH, OOYMOBJICHUX BJIACTHBOCTSMH BHKOPU-
CTOBYBaHUX (YHKLIOHAJIBHUX MpocTopiB. [o Ta-
KHX BIIACTHBOCTEH BiTHOCSATHCS, HANPUKIA, JIi-
HIWHICTh CIIEKTpa, #HOro 30DKHICTH 10 HYJH,
3B’ SI30K CIIEKTpa C PO3IOALIOM €Heprii abo moTy-
JKHICTh curHaTy. KpiM 160T0, ekl CTIEeKTPH MO-
JKYTh MaTH 1HAWBIJTyaJibHI BJIACTUBOCTI, IO BiJI0-
OpaxaioTh crienMivyHi 0coOIMBOCTI KOHKPETHHX
OasucHUx cucTeM. Jlo TXHBOro 4nciia MOXKHa Bif-
HECTH HasBHICTh HYJIBOBHX CKJIAJIOBHX Y CHEKTpI,
OIUC CIIEKTPIB 32 JIOTIOMOTO0 KOHKPETHHUX CHUTHA-
7B, MOXJIHMBICTh TMOOYZOBU IIBUAKICHUX OOYHUC-
JIOBaJBHUX MPOLEAYP JUIS aHaJli3y CIIEKTpa TOIIO.
Taki JIOKambHI BJIACTUBOCTI MOXYTh MaTH IYXKe
BXJIMBE 3HAYCHHS IJIT OOpOOKH CHTHAIIB, OCKi-
JIHKY 3aBJISKU IM BIIAETHCS 3HAXOMTH HOBI METOIH
pO3B’ si3aHHS TpaaWIiHHUX 3aaad oOpoOkH, a Ta-
KOk (hOpMYJIOBaTH Ta PO3B’sA3yBaTH HOBI 3aaadi
00pOOKYM CHUTHAJIIB.

BpaxoByroun Te, o cucteM 0a3ucHUX (yHK-
i MoXke OyTH HECKiHYeHHa KUIBKICTh, CTa€ 3po-
3yMilnM, 10 BUOip 0asucy Npu CHEKTPaTbHOMY
NpPEACTABICHHI CUTHAIIIB € BayKJIUBOIO Ta TPYJIOMi-
CTKOI0O MaTeMaTHYHOIO Ta MPUKIAJHOI 33Jaueto.
IIpoTte 3arambHOI €MMHOT METOIUKHN CHHTE3Y Oa3u-
CHHX CHCTEM He icHye. YacThHa 3 HUX € pe3yJibTa-
TOM PO3B’s3aHHS MAaTeMaTHYHUX Ta (i3UYHUX 3a-
Jlav, He MOB’ 13aHUX i3 CIEKTPATHLHOK 00POOKOIO.

B imkeHepHi#l TPaKTHIll YaCTO BUHUKAE TIO-
Tpeba MaTH CTpaBy 3 PO3PUBHUMHU CTYITIHIACTHMH
¢ynxuiamu. Skmo noxati Taky GyHKUiO psaom
®@yp’e 31 CKIHYCHHUM YHCIIOM FapMOHIK, TO BUHH-
Kae ToxuOKa, sSKa € OJHIEI0 3 HAWHETPHUEMHIIIIX
OCOOJIMBOCTEM CIEKTPATLHOTO aHali3y — epexTom
I'i66ca — xapakTepHUMU KOJMBAaHHSMH CHHTE30-
BaHOT (pyHKIIIT B 00J1aCTI TOYOK PO3PUBY MEPIIOTO
pony. Hampuknan, mpu ¢inbTpamii eneKTpUIHUX
curHainiB eekt [i606ca mposBIISETHCS YacTo, OCKi-
JHKU HOTO MOPOPKEHO OOMEKEHHSM YHCIa rap-
MOHIK y CHHTE30BaHUX CHTHalaX. B Toukax pos-
puBy (byHKIii, po3kiaaeHoi B psag Oyp’e, cTpudku
3HA4YCHb CyMH psifty Pyp’€ HEPCBHUILIYIOTh BETHYH-
Hy CTPUOKIB 3Ha4Y€Hb caMoi (QYHKIIi HA OJHAKOBI
yacTKH, piBHi 17,9%.Y BuIagKy HElepepBHOI Ky-
CKOBO-THIanKoi (yHKIiI, MOOIM3y TpaHUIll 30HHU
IIBUIKOI 3MIiHH HemepepBHOI (QYHKIII, JIsi 3HaA-
YeHb YAaCTHHHUX cyM 11 psay Dyp’e (1) 3i 3poc-
TaHHAM N OyAyTh CIIOYaTKy BHHUKATH CTPHUOKH,
10 IEPEBUIYIOTh BETMYNHY 3MiHM 3HAYCHb CaMOi

dysKIil npuban3Ho Ha 18%,a 3i 30inbmieHHEsIM N
IpSMYBaTUMYTh 10 Hyis, 1 psx (1) 36iraTuMerses
IO PO3TIIBIMYBaHOT HENepepBHOT MYHKITII.

Krnacuyna TexHika MaTeMaTHYHUX OOYHCIICHb
3a3BMYAil ONEpye MOHATTAMH JIACHHX YHCeI, efle-
MEHTapHUX (QYHKIIH, ornepanii ;[H(bepeﬂuuoBaH-
HS, 1HTerpyBaHH;1 Towo. ONHAK BOTO 3aMano i
pO3B’si3aHHS CKJIAJHUX, HETPUBIAIBHUX 3ajad.
Baxxko mepeoliHuTH BIUIMB CIICKTPAILHUX TPE-
CTaBJICHb (DYHKIII Ha PO3BUTOK CYYaCHOI IPHKJIA-
JTHOI MaTEeMaTHKH, MPOTE HAa MPAKTHUI CHEKTPalb-
HE TIPEICTABIICHHS JOBOJI PiKO BUKOPHCTOBYETH-
Cs JUIS TICBHUX aHAJITHIHUX IMEPETBOPECHHb (PYyHK-
L.

Ha croromuimHili 1neHb iCHYe MPHHIUIIOBA
MO3MLIS 3IIACHIOBATH aHAJNITHYHI TEPETBOPEHHS
(GyHKIIN 32 JOMOMOTOI0 CaMUX JIUINE CHEKTpallb-
HUX TpeacTaBieHb (ynkmiii. Kpim Toro, Takwmit
MiJXiJ TPU3BOAUTH JO OJCPKAHHS HAWIPUIAHST-
HIINX, 3 TPAKTUYHOI TOYKHU 30Dy, PE3YyIbTATIB Y
NOPIBHSIHHI 3 THUMH, IO OylM OTpUMaHi 3a AOMO-
MOTOI0 YHCENbHHX MeTomiB. Llei (akT moscHro-
€TBCSl BJIACTUBOCTSIMH BHCOKOI aJalTHBHOCTI Me-
TOMY TpU BUOOPi 0a3ucy i3 ciMeHCTBa KIAaCHYHUX
OpPTOTOHANLHUX TIOJIHOMIB, TJAJKICTIO HAOIMKe-
HOT'O MPEJCTABJICHHS, 3aJaHOTO OOMEXEHUM OpTO-
TOHATLHUM PSIJIOM TOIIIO.

OCHOBHUM HEJOJIIKOM CIICKTPaJLHUX TIepe-
TBOpPEHb (QYHKIIH € Te, 10 00YHCIIOBATBHHUN MPO-
I[EC BUSBUBCSA HEBUNPABJAaHO CKIAJHUM Ta TPO-
MizakuM. Taki anropuTMu noTpedyroTh MPOBEACH-
HSL TIOTIEPEIHIX o6tmcneHL Ta PE3EPBYBAHHA 3HAY-
HUX 00’ €MIB maM’ ATi i1 AOTTOMIXKHI KOeiIieHTH.

Bkazani HEZOMIKH € CYTTEBUM OOMEKECHHSIM
JUTSL BTUICHHS TaKOTO MiAXOMy Ha MPaKTHIl B 3a7a-
yax, sKi TOTPeOyIOTh MPOBEACHHS IIIBUIKUX, CTili-
KAX Ta TOYHHX aHATITHYHUX TEpPEeTBOpEHb (PYHK-
Iii, CHTHATIB TOIO. Take BiCcTaBaHHS B Yaci 3My-
rye po3poOHUKIB IMporpaM BifgaBaTh MepeBary
rpyOimmM, ajne MBHUIMUM aITOPHUTMaM.

BumeBkazane neMoHCTpye HOTpedy y CTBO-
PEHHI allbTEepHATUBHOTO MPOCTOTO Ta TOYHOTO Ma-
TEMATHYHOTO arapary JUisl IBHAKAX CIEKTPasb-
HUX [IEPETBOPECHb (YHKLIH, 5Kl BIANOBIAAIOTE Psi-

Jly OCHOBHHX aHAJTITHYHHX MEPETBOPECHb (PYHKIIIN
Ta TPYN IXHIX CyNepro3ulii. Y sIKOCTI OpTOroHa-
JBHUX 0a3uCiB PO3IJITHYTO BCI CUCTEMM KJIacH4-
HHX OPTOTOHAJIBHHUX MHOTOWICHIB (ITOJIHOMM
Jlareppa, Slko6i, Epwmira, Jlexxanapa, CowniHa-
Jlareppa, I'erenbayepa, Yebuuiesa nepuioro i apy-
TOT0 POJIiB) Ta OCHOBHI MoJu(iKarii ux 6a3ucis.

Po3B’s3aHHs TIpoOJeMH CTBOpPEHHST MaTeMa-
TUYHOTO anapary JJisl MIBUAKUX aHATITUYHUX IIe-
peTBopeHb (YHKLIH, 3aJaHUX OOMEKEHHM OpPTO-
TOHAJBHUM PSJIOM, € HapDKHUM KaMEHEM Cydac-
HOTO PO3BUTKY KOMII IOTEPHUX HayK. SIk oproro-
HaJIbHI 0a3MCH PO3MIISIAIOTLCS CUCTEMU (DYHKIIIH,
moOymoBaHI Ha KJIACHYHHX OPTOTOHAJBHHUX ITOJIi-
HOMaX.

B 0OCHOBI KJIaCHYHOTO METOAY CIEKTPabHUX
MEePETBOPEHb (METOMY CIEKTPAIbHOTO  KacKamxy
mudysii) exars aBa mpaBuna (Teopemu) obumc-
JICHHS.

195)
122 )
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Teopema 1: Hexait f(X) — gedka (QYHKLis

IPOCTOPY Lf)(a, b) Ta {¢n (X)} — CHCTEMa OpTOro-
HaJbHUX (PYHKIIIH TOTO X IPOCTOPY, Taka IIo:

1(x)=>.C.,(0). @

Hexait A(f) — NesKWi JHIMHUN omepaTop,

Takuil mo A(f )D Lf)(a, b) Ta
N+q
A(f)= 2.Cié, (x). (5)

Toxi nist KOXKHOTO ¢n+1( ) iCHy€ peKypeHTHe
CIIiBBIAHOLICHHS BUTJIALY

A(¢n+1) = I:n (A(¢n )""'A(¢n—d )’ ¢n+q"'"¢n—p)’ (6)

ze F, () — iHiiiHa Qopma.

Sxmo d,q,p=consttIN, 1o icuye amro-
PUTM JiHIITHOT YaCOBOI CKJIATHOCTI JUIsi 00YKCIICH-
HA KOe(IIieHTIB PO3KIALY C; MIpH  BIIOMHUX
fcit-

Teopema 2 (Ipo 3BOPOTHICTH JIHIMHUX OIIe-
paropiB): Hexaif {¢n (X — Jiesika cucTemMa OpTo-

TOHAJBHUX (YHKIIH MpOCTOpYy Li(:’:’l1 b) Ta A( )
— JeSKUiA JTHIHHAN orepaTop, 110 BU3HAYAE TIepe-
eopenns: A: LD (ab) - Li,(a, b). Hexaii nagani
A_l( ) — oOepHenuii onepatop. Toni, KO AT

KO)KHOTO ¢n+1(x) ICHy€ PEKypEeHTHE CITiBBiIHO-
IIICHHS BUTTY

A(¢n+1) = I:n (A(¢n )""'A(¢n—d )’ ¢n+q"'"¢n—p)’ (7)
i s Gynp-sikoro @, (X) A_l(A(¢n ))D Lf)(a, b),

_1 .
TO I oneparopa A ( ) TaKOX ICHYIOTh PEeKype-
HTHI CITIBBiHOIICHHS BUIY

- (¢n+l) =
= F_n(A_l(¢n)""’A_l(¢n— p—d+l)7¢n—q+21---v¢n—d—q+1)v

Ie Fn( ), Fn( ) — MiHiAHI popMH,

d,q,p=constJN .

Jlema (mpo cynepro3uliifo JiHIHUX OmepaTopis):
Skmo Ui 3AiiCHEHHST BHYTPIIIHBOCHCKTPAILHUX TIe-
peTBopeHb QYHKINIH, 0 BiAMOBIMAIOTH JIHIHHAM OTIe-
paTopam F(f) Ta G(f ) ICHYIOTh aJITOPUTMHU JIiHIN-
HOI 9acOBOi CKJIaJHOCTI, TO Ui 3iHICHEHHS MEpPeTBO-
pEHHS CIEKTpa, BIAMOBIAHUX JiHIHHOMY oIepaTopy
A(f)=F(G()), raxox icuye anropurm miniitroi
Y4acoOBOi CKJIaJHOCTI.

YIpoaoBk OCTaHHIX POKIB y MPHUKIAIHINA Ma-
TEMaTULi Ta KOMIT IOTEPHUX HayKax IiJ 9ac oOpo-
OKM Ta PEeKOHCTPYKLii 300pakeHb, a TaKOX y Tep-
CIIEKTUB1 CTBOPEHHS IITYYHOTO 1HTENEKTY BCE Yac-
TillIe 3aCTOCOBYIOThCSA HAyKOBI 3000YTKH BUIATHO-
ro ykpaiHcbKoro maremaruka Muxaia Ilunumno-
Bruua KpaBuyka.

(8)

Tak, y 2003 poui HayKOBIIi €JIEKTPOiHXKEHEp-
Horo (akynprery YHiBepcurery Mamnaiii (Kyana-
Jlymmyp, Manaii3ist) 3anporoHyBaJld HOBUIH METOJ
00pOOKHM Ta PEKOHCTPYKIIil 300paKeHb 3a JOIIOMO-
roro MoMmeHTiB KpaBuyka. Ha psimi ekciepuMeHTiB
13 BiTHOBIICHHsI 00pa3iB 00’ €KTiB BOHH MiATBEPAH-
JU CYTTEBI TepeBard BUKOPHCTAHHA i1HBapiaHTIB
MoMeHTiB KpaBuyka sik B yMOBax BiICYTHOCTI, TaK
1 3a PUCYTHOCTI IITyMIB HA TIPOTUBAry CTBOPEHHIO
MporpaMHOro 3a0e3ledeHHs] Ha OCHOBI PSIiB
Oyp'e[3]. o

Ha III MixHapogHOMy CHMIIO31yMi 3 TPUBH-
MipHOi 00pOOKHM JaHMX, Bizyamizamii Ta mepemadi
inpopmarii (The Third International Symposium
on 3D Data Processing, Visualization,
Transmission)y 2006 poui rpyna rpeupkux y4e-
HHUX JOIOBiNa NPO CTBOPEHHS TPUBUMIPHUX IO-
IIYKOBHUX QJIITOPUTMIB, 110 0a3yI0TbCsA Ha TPUBHUMI-
pHEUX MOMeHTax KpaBuyka, s 0OpoOKu TpUBUMI-
pHEX 300pakenb. Y 2009 pori Ha MikHapoaHik
CNUIbHINA KOH(epeHLii 3 HeHpoHHUX Mepex (AT-
nanTa, [xopmkis, CILIA) rpymnoro ¢paHIy3bKHX,
aMEPUKAHCHKUX Ta HIMEIbKUX BUEHUX Oyna 3po0-
JIeHa JOTIOBiNb, B SIKiH, 30KpeMa, OyJi0 IMOKa3aHO
e(heKTUBHICTh 3aCTOCYBAaHHS 3BAKCHUX TPHUBUMIp-
HUX MoMeHTiB KpaBuyka sik 3aco0y aHamizy JaHuX
JUTSL PO3MI3HABAHHS XapakTepy MyXJIUH.

VY 2009 poui y BumaBuuntsi llnpinrep Bu-
rnra kuawura “Advances in Neural Networks'p-
CSATHEHHS B TEOpii HEMPOHHHX MeEpEX) 3 IICyM-
kamu 610 MiXXKHapoJHOTO CUMMO31yMy 3 HEUPOH-
HHUX Mepex, mo npoxoauB y Kurai. OnuH i3 pos-
nimiB mia Haseow “Image Analysis by Modified
Krawtchouk Moments” Anasi3 306paxeHs 3a 10-
OMOToI0 MOMeHTiB KpaBuyka) HammcaHuii Tpy-
MO0  KHUTAalChKMX  HAyKOBLiB. Y  BHAaHHI

“International Journal of Computer Science and

Network Security, VOL.9 No 1, January 2009
(MixkxHapoHuii XypHai 3 KOM IOTEPHUX HayK Ta
Oe3leKn MepeXk) BMIIICHO CTATTIO Il HA3BOIO
“Krawtchouk Moment Feature Extraction for
Neural Arabic Handwritten Words Recognition”
(Bupinennst o3Hak MoMeHTaMu KpaBuyka 3 METOrO
HEHPOHHOTO PO3Mi3HABAHHS apaOCHKUX PYKOIHUC-
HHX CIIiB), IKY HAIIMCAJIX MaPOKKAHCHKI (haxiBIli.
LikaBo, 1m0 B MepetiKy MOCHIaHb 3HAXOIUMO
crartio Kpasuyka 1929 poky, omnyGiikoBaHy B
npaipix CiIbChKOrOCIONaPCHKOro IHCTHTYTY. YiKe
sramannii Bumie @inin deincinBep 3 yHIBEpCUTETY
IiBgennoro Imminoiicy ta Peme Illorr (Ren’e
Schott) 3 yniBepcurery Anpi Ilyankape-Hanci y
cBoiii mpami 2009 poky “On  Krawtchouk
Transforms” [Ipo meperBopennss  Kpauy-
Ka) IOCHIKYIOTh ITUTAaHHS, TIOB SA3aHi i3 3aCTOCy-
BaHHSM ITepeTBOPeHb KpaBuyka B Teopii KoayBaH-
Hs. BusBnserscs, akTUBHE BUKOPUCTaHHSI MOJIHO-
MiB Ta mepeTBopeHHs KpaBuyka mis motped wiel
Teopii po3nouanocs me B 70X pokax MHUHYJIOrO
cromtrs (Teopemu Jenmscapra Ta Mac Bimesamca).
Bigomo, mo /[xon BiHceHT ATaHacoB Ipu
CTBOPEHHI MEpIIOro KOMITIOTEpa BUKOPHCTAB ail-
roputM M. I1. KpaBuyka 3 audepeHuiansHIX piB-
HsaHb. [lpo me BumagkoBo naizHaBcs Oibmiorpad
yKpaiHcbkoro BueHoro IBan KadanoBcwkuii 3 Ba-
IIVHITOHA. «f 3HAWIIOB JINCTA aMEPUKAHCBKOTO
BueHoro 1o M. KpaBuyka, ne BiH muiie, IO CKO-
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pucrtascsi iforo MaTepianom, — sraxye 1. Kauanos-
cekuii. — Moro mpari 1mie W 1me BUBYATUMYThCS,
HOTJINOIIOBATUMYTHCS, PO3BUBATUMYTHCS, 00 BiH
OaumB mai, MUpIIE 1 TIAOIIE 1 came I1i i7el MaloTh
BEJIMYE3HUHN MOTEHIIa».

IMoninomu cimeiictBa KpaBuyka Oynu BuBe-
neni y 1929poui B 3B’ 513Ky 3 OiHOMiaJbHUM PO3-
NOJiIOM B Teopii HMOBIpHOCTEH, a Tenep ocoouu-
BO 4aCTO BUKOPHUCTOBYIOTHCS Y 3B'A3KY 3 PO3BUT-
KOM KiOEpHETHKH, 30KpeMa IpH IporpaMyBaHHI
0araTbOX CKJIQAHUX SIBHUIL 1 MpOIECiB Teopil KBaH-
TOBHX aireOp, Teopii comianbHUX (YHKLIA TOLIO.
Bukopuctannss m00pe BHBYEHHX MHOTOWICHIB
Kpapdyka mae 3Mory iCTOTHO 30UTBITUTH KIJTBKICTh
KBaHTOBHX CHCTEM, JUHAMIKY SKUX MOKHa T00Y-
OyBaTH B aHaNmiTH4Hii (opmi. OpToroHansHi mo-
niHomH, sk Dyp’e-00pasu, € aJeKBaTHUMHU Mare-
MaTHYHUMHU CTPYKTYpaMH AJsl aHAJITHYHOI JUHA-
MIKH KBAHTOBHX CHCTEM, €()EKTHBHUM 3aCO00M
moOyI0BY TXHIX TOUHUX PO3B’ S3KiB.

ITo3HauaroTbCs BOHU K Knp’q (t) 1 3a71aHl Ha
IPOMIKKY [O, T],
p>0, g>0i p+q=0.

Bonu npencraBnstoThes Gopmynoro Pompira
(TMCKpeTHHM aHaJIOroM):

R

ac KOHCTAaHTHU

(9)

npq
[Ipu upomy
Ti
raft) =
<200 =\am=m DE. o)
PexypeHTHe criBBiTHOIIEHHS
(n- 1)Kn+1() (11)

[t—n pT 2n]K b.q
OyHKIis CTpI/I6K1B
. T!
t)=————
it) T P’
BHaCHi 3HA4YCHHA IIPpU I_IBOMy:
Keo(t) =1
KU (t) =(p+a)t-Tp
2
KEW =2 (T =T ~t-1) -

- pq(T —t)t +q—22t(t -1)

)- po(T -n+1)K P

1)

(12)

KD9(t) =%3(T )T -t-D(N-t-2)+
+p72qt(T -t)(T -t-1) —izpt(t —)(T -t) +

3
& t-Dt-2t.

I'padiku Z[CKIJ'IBKOX MEPIIUX MOJTIHOMIB, (yH-
kit Kpapuyka i ixui QpyHkiii ctpubkis npencras-
neHi Ha puc. 1Ta puc. 2 BignosimHo [4].

124 )

dopmyna s o6uncieHHs KoeilieHTiB po3-
KiaaanHs 3a noginoMamu Kpasuyka gynkumii f (t
Ma€ BHTJISIL
B,= Y 1Ky
g v YT -
ne Knp’q(t) — opToHOpMOBaHi mojinomu Kpas-
qyKa.
dopmyna BigHoBeHHS QynKmii f (t)

f(t):iBnKnp'q(t).

®ynkuii Kpasayka nosnauarors sk K (t) ,a

OJIEP)KYIOTh IX aHAJOTiuyHO 70 (QYHKIIH MaikcHe-
pa, To0TO

koK)= Kt

P, (13)

(14)

0,5(T-t)

N—"

: 05t
TP s
BpaxoBytoun (13) — (15),po3kian mo ¢yHk-
uisx KpaBuyka ¢ynkuii f(t) Bumarae oGuncen-
Hs KOe(iIiEHTIB PO3KIIaaHHs 32 (POPMYII0I0

B, =3 10k )

VY TakoMy BHUNAIKy BiIHOBJICHHS f(t) ciif
BUKOHYBATH 3a (POpMyIIoL0

N
=3 Bkp )=
n=0

N
- z p.q
~ Bn K n (t (T

Hopwmogani ¢ynkuii KpaBuyka 3a pizHux 3na-
yeHb p Ta T 300pakeHo Ha pucyHkax 3, 4, 5.

OCHOBHI aHAIITAYHI CIIBBIIHOIIEHHS, 1[0 BH-
3HAYAIOTh BJIACTHBOCTI PI3HUX OPTOTOHAIBLHUX
0a3nciB AUCKPETHOI 3MIHHOI 13 YHCIIa KIACHYHUX,
€ IUCKPETHHUMHU aHaIoraMy BiMOBiAHUX (opmyd,
IO 3aJ1aI0Th BJIACTUBOCTI KJIACHYHHUX OPTOTOHAIIb-
HUX Oa3uciB HemepepBHOi 3MiHHOI. lle Bkazye Ha
TE, 0 0araTo XapakTepUCTHK OPTOTOHAILHUX CH-
CTEM HETIepepBHOI Ta TUCKPETHOI 3MIHHOI TIPAKTH-
YHO 30iraroTbcs. 3BEpHEHHS 10 OPTOrOHAIBHHUX
0a3uciB IUCKPETHOI 3MIHHOI 3yMOBJICHE, HAacaMIIe-
pexa, HeoOXigHICTIO 3amo0iraHHs YHUCEIbHOMY iH-
TErpYBaHHIO CKJIaTHUX (YHKIIOHATBHUX 3aJIeK-
HOCTEH 1 3aMiHOIO WOTO TiACYMOBYBaHHSIM TIpH
o0uncieHHi Koe]ilieHTiB po3kiagaHHs B 1udpo-
Bux I1K.

Bazucu nuckperHoi 3MiHHOI HaiKkpaiui ams
CTBOPCHHsI NPOTPAMHOIO 3a0E€3ICUCHHS, HAIpPH-
Ky1aji, 1iarHOCTYBaIbHOI alapaTypH, CKaHepiB TO-
110, Y TOH K€ Yac BiJbHI BiJ] HEJOMIKiB, BIACTHBUX
JUCKPETHUM OPTOTOHAJBHUM CHCTEMaM, MoOyZIo-
BaHHUM 3 KYCKOBO-CTAIMX Heau(epeHIiiioBaHuX
ynxuii (mny ¢ynkuiit Xaapa, Yomua, Anama-
pa), ki Hainpocriwe peanisyrorbes Ha 1K, ane He
NPU3BOJATH 0 AHANITHYHUX ONHCIB IH(OpMALii-
HUX JaHuX. OTKe, IpH LbOMY MOBHICTIO BHKJIIO-
YaroThCs aHANITUYHI MPOLEAYpH i3 mpouecy o0po-
Oku. Ilpw aHamiTHUHIN anmpokcuMarlli TakuMmu Oa-

(16)

17

T) P08t GOS0

==/
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n=

10

n=4
3333

-3.333

-10

Pucynok 1 —Hopmorani nosinomu KpaBuyka npu n=0, 1, 2, 3, 4; T=100; p=0,1
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Pucynok 2 — ®@ynkuisa crpudkis npu n=0, 1, 2, 3, 4; T=100; p=0,1

3MCaMH MOXJIMBO BEJICHHS aIallTUBHUX IMPOIIETYP
(3a amaioriero 3 6a3ucaMu HENEPEPBHOTO apryMe-
HTY), SIKi CyTTEBO MiJBHIIATH €YEKTUBHICTH ONHUCY
JaHuX, ToOTO 3a0e3medaTh 3aJaHy TOYHICTh aHaJi-
TUYHOTO ONHCY BXITHUX 1H(QOPMAIIfHUX MacCHBiB
HAfKOPOTIIMM BIPI3KOM OPTOrOHAILHOTO PSIALY.

Omxe, TeHACHLIT 10 3pocTaHHs 00'eMiB iH}oO-
pMaLifHUX MacHBIB 1 iBUIICHHS BUMOT 10 TOY-
HOCTI i TIOBHOTI IXHKOI 0OpOOKM 3a MiHIMAJIBHUN
yac 3MYIIYIOTh PO3POOHMKIB HOBHX iH(opMarliii-
HUX CHCTEM HapOIIyBaTH iXHI O0YHCIIIOBAIBHI IT0-
TY)KHOCTI. be3nepepBHe 301IbIICHHS IBHAIKOMIT
00YMCITIOBAILHUX KOMIDICKCIB BeJle 10 3pOCTaHHS
BapTocTi 00poOKK iHOpMaLii, JaeKo HE 3aBKIH
3a0e3Mmeuyoun BUKOHAHHS HEOOXITHUX YMOB 00-
poOku maHmx. TakuM YMHOM, HA Yaci € aKTyallb-
HOI0 MaTeMaTHYHA 3a/[a4a CTBOPEHHS HOBHX Me-
TOJIIB o6p061<1x1 JlaHuX, SKi, pa3oM i3 3abesneyeH-
HSM 3aJ]aHOi TOYHOCTI 1 IIBHUIKOCTI OOpOOKH, HE
BUMaraiu 0 00OB'I3KOBOTO 301TBIIEHHS MTOTYXHO-
CTi OOYHCITIOBATBHUX KOMIUIEKCIB.

BukonyBaTH x Ha HUQPOBIM TEXHII aHai-
TUYHI TIEPETBOPEHHS Ha OCHOBI MaTEMAaTHYHUX

3aKOHOMIPHOCTEH TP BU3HAYCHHI XapaKTEPHUCTUK
CKJIQJHUX O0'€KTIB pi3HOI (i3MUHOI NpUpOAH €
HAJI3BUYAHO BaKKO Ta HE3py4YHO. YCIIIIIHA pea-
mizarliss KOMOIHOBaHOTO METOIy OOpOOKH JaHWX
0e3mocepeIHbO 3ANEKHUTh Big (OpMH aHATITHYHO-
r0 OMHCY IMOYATKOBUX YHUCIOBHX MacHBIB. AHali3
MOJIMBHX METOJIIB OTPUMAaHHS aHATITUIHOTO
OIHCY CBIYUTH, WUI0 SKHAWUIMOBHIIII 3TaJaHUM
YMOBaM BiJITIOBiJIa€ METO/I, 3aCHOBAHUI Ha arpoK-
CUMaLii JaHUX BiIpi3KaMH OPTOTOHAILHUX PSIIIB 3
BUKOPUCTAHHIM KJIACHYHUX OPTOTOHAJIBHUX IIOJTi-
HOMIB 1 (PYHKIIH HENEPEPBHOIO Ta IHUCKPETHOIO
aprymenris [10].

Xopouri anpoKcHMaIliiiHi BIACTUBOCTI OpPTO-
TOHAJBHUX O0a3WCiB BH3HAYAIOThH IXHIO MPHUBAOIH-
BICTh [IPY O3B’ sI3aHHI BKa3aHMX 3a/1a4, a BUKOPH-
CTaHHs PE3yNbTATIB ANPOKCHMALIl B Pi3HOMaHIT-
HUX aHAJIITHYHUX NIEPETBOPCHHSIX | BACHOBKAX JUIst
OTpUMaHHS HEOOXiJHHX OIIHOK a00 XapaKTepwHiCc-
THUK POOJATH KJIacH4YHI OPTOTOHAJIbHI Oa3ucu mep-
CIIEKTHBHUM 1HCTPYMEHTOM cepejl METOIIB 1 Mij-
XOJIIB  aHAJITUYHOro omnucy nudpoBHX iHPOpMa-
LIAHUX MACHBIB.
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Pucynok 3 —Hopmogani ¢pynkuii KpaBuyka npu n=0, 1,2; T=100; p=0,1
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Pucynok 4 — Hopmosani ¢pynkuii KpaBuyka npu p=1/4; T=150

05+

<

WA

WA

0.5+

Vor—
___//}I'n,m i &\\

i

Pucynok 5 —HopmoBani ¢pynkuii KpaBuyka npu p=1/2, T=150

Teopist KIIaCHYHUX OPTOTOHAJIBLHUX OA3UCIB €
y3araibHEHHAM Teopii psaaiB Pyp’e Ha MOTiHOMHU
anreOpu. IXHsS TOJIOBHA OCOONMBICTH IOJISArae y
TOMY, L0 B OLTBIIOCTI (hOpMyJI, sIKi 3a1al0Th KOH-
KpeTHI Oa3ucH, HasBHI MapaMeTpH, 3MiHa SKHX
MOY€E CYTTEBO 3MIHIOBATH BJIACTHUBOCTI OPTOTOHA-
JHHUX TIOJMIHOMIB 1 BaroBuUX (yHKIIH, 1m0 yTBO-
pPIOIOTH  KOHKPETHHH  OpTOTOHAJIRHUH  Oa3uc.

OctanHs 00CTaBHHA € OCOOJIMBO BaXKJIIMBOIO B 3a-
Jlayax ONTHMAaJbHOI aHATITHYHOI ampoOKCUMAIIii,
KOJIM 3a/J]aHa TOYHICTh NMTOBMHHA OyTH 3abe3medeHa
HaWKOPOTIIAM BIJPI3KOM OPTOTOHAIBLHOTO PSITY.
OO0’ eKTOM MTOAAIBIINX TOCIIIKEHL Oye CTBOPEH-
HSl MATEMaTHYHUX MOJEIICH 3 YIOCKOHAIICHHS TeX-
HiKM OOYHCIICHb Ta 3aCTOCYBAHHIO BHIICBUKIIAJIC-
HOro y HahTOra30Bili IPOMHCIOBOCTI.

PEPAN
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