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Y cmammi pozenanymi numanua mooenioeanna ceomempuyuHux
00pa3ie Ha OCHOBI cynepno3ulyiil 00HOBUMIPDHUX MOYKOBUX MHONCUH, O€
YRPAGNIHHA POpMOI0 KpUeUX 30iliICHIOEMbCA 6APIIOBAHHAM GENUYUHAMU
Koeghiyicumie cynepno3uyii ma 8eaUYUHOI) PEKYPEHMHOT 3A1eHCHOCHI,
W0 MOMONCHA 306HIUUHLOMY (HOPMOYMEOPIOIOUOMY HABAHMANCEHHIO Y
CIMamuKo-2e0MeMPUYHOMY CROCOOI.

Knwuoei cnoea: ceomempuunuilt  anapam  cynepno3uyii,
CHMAMUKO-2e0MEeMPUYHUIL CROCIO, YUCT068] NOCTIO06HOCMI, BeNUYUHA
PEKYPEeHmMHOT 3a71e)HCHOCHI.

Ilocmanoeka npoonemu. Jleski BIaCTUBOCTI, SIKI Ma€ JTUCKpPETHA
MOJENb JIiHIi, MOXyTh OYTH aJanToBaHl JO MOJENI TOBEPXHi, IO
bopMy€EThCA 3a TUMHM >K 3aKOHAMHM, SKIIO IO JIHIIO PO3MIsAaTH SK
CKJIQZIOBY KapKaca MoBepxHi. BiacTuBOCTI AMCKPETHOI MOJEl MOBEPXHI
MOXYTh OYyTH OJepKaHl y3araJdbHEHHSIM BIAMOBIJTHUX BIACTUBOCTEH
MOJIE1 JIHII.

[IpoBucaroua HUTKaA, IO PIBHOMIPHO HABAHTAXKEHA IO JIOBXKHUHI,
HaOyBae (OpMH JAHIIOTOBOi JIiHII, Ta caMa HUTKA TPU PIBHOMIPHOMY
HABAHTAKEHHI B3J0BXX TOPU3OHTANILHOI Bicli HalOyBae Bxe (opMu
napa6onu. [Ipu 3miH1 TUIy PO3MOALITY HaBaHTAXKEHHS HUTKH 3’ SBIISE€THCS
MOXJIMBICTh YIPaBJIiHHSA 1i (HOPMOIO, 110 BIAMOBIA€ OJJHOMY 3 MPHUHIIUIIIB
CTaTUKO-T€OMETPUYHOIO CIOCO0Y KOHCTPYIOBAHHS KPUBUX JIiHIM 1 00BOIIB
[1].

B ocHOBy MareMaTH4HOIrO amapaTy CTaTUKO-T€OMETPUYHOTO
croco0y TOKJIAIEHO PO3B 30K JOCUTh TPOMI3IKUX CHUCTEM JIHINHUX
PIBHSIHB, 1110 YCKJIQJHIOE MTPOLIEC KOMI FOTEPHOT peani3aliii po3paxyHKiB.

Ananiz  ocmanuix Oocnioxcenvy i nyonikayiu. IluranHsM
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pO3IMPEeHHST (OPMOYTBOPIOIOYMX MOMXJIMBOCTEH CTATHKO-T€OMETPUYHOTO
cnoco0y 3a  JIOOMOTOI0  MaTeMaTU4YHOrOo  amapary  4YHCIOBHUX
MOCJIIIOBHOCTEH, 1110 J03BOJISIE, 30KpEMa, YHUKHYTH CKJIQJaHHS CUCTEM
JIHIMHUX PIBHAHL TpH (POpMyBaHHI JUCKPETHUX OOpa3iB MNPHUCBIYCHA
pobora [2].

Y poborax [3, 4] aBTOpiB AaHOi cTaTTi IMOKAa3aHO MiAXOIU [0
BU3HAUEHHS TMCKPETHUX aHAJIOTIB MEBHUX (PYHKIIOHATBHUX 3aJI€KHOCTEN
HAa OCHOBI TEOMETPHUYHOTO amapaTy CYIEpHo3UIliil OJHOBUMIPHHUX
TOYKOBUX MHOKHH, IO TaKOX J03BOJISIE POopMyBaTH JUCKPETHI 006pasu 6e3
CKJaJlaHHs 1 PO3B’SI3aHHS TPOMI3IKHX CHCTEM pPIBHSIHb. YTPaBIiHHS
dbopmoro guckpetHo npencraBieHux kpuBux (UIIK) 3ailicHioeThCs
BapiIOBaHHSM BEeJIMYMHAMU KOE(DILIEHTIB CYNEPIIO3HULIIi.

Dopmynweanns uineuw cmammi. MeToro gaHOI CTaTTi €
JOCIIKEHHST MOXkIMBocTed mojentoBanHs JIIIK Ha ocHOBI cyneprno3uiiii
OJIHOBUMIPHUX TOYKOBUX MHOXHH, J€ YHOPaBIiHHSI (OPMOIO KPHUBUX
3JIIACHIOETHCS TAKOXK 32 PaXyHOK BEJIMYMHHM PEKYPEHTHOI 3aJI€KHOCTI, 10
TOTOKHA 30BHIIIHBOMY (POPMOYTBOPIOIOYOMY HABAHTAXEHHIO Yy CTATUKO-
r€OMETPUYHOMY CIIOCOOI.

Ocnoéna  wacmuna. TepMiHU  «BEJIMYMHA  30BHINIHHOTO
(hOpMOYTBOPIOIOYOTO HABaHTAXCHHS BUKOPHCTOBYIOTH, SKIIIO
FeOMETPUYHUN 00pa3 (POpPMYyeTbCS CTATUKO-TEOMETPUYHUM CIOCOOOM,
OCKIJTBKM 30CEpeIPKEHl 3yCHIISl Yy BY3JIOBHX TOYKax IepeadayarTh
HasIBHICTh BPIBHOBAXYIOUMX 3YCUJIb Y JJAHKAX JaMaHOI.

[Ipu popMyBaHHI AUCKpETHUX OOpa3iB Ha OCHOBI I'€OMETPUYHOTO
amapaTy CYINEpro3ulllid OIIJILHO BUKOPUCTOBYBATU TEPMIHU «BEIUYUHA,
PEKYPEHTHOI 3aJIe)KHOCTI», M0 OyJe TOTOKHOIO BEIMYMHI 30BHINTHBOTO
HABAHTAKCHHS.

dopmyna

Y= k1yi-1+k2 Yina
OyJie TOTOKHOIO CKIHYEHO-PI3HUIEBI TPUTOUKOBIH 3a71€KHOCTI
=1yt
TOMY BEJIMYMHY PEKYPEHTHOI 3alie)KHOCTI, 0 Oyae mnpoodpaszom
30BHIIIHBOTO (POPMOYTBOPIOIOYOTO HABAHTAXKEHHS, I (HOpMyBaHHS
JUCKPETHOTO aHAJIOTy TOJIIHOMA 2-TO CTEMEHs Ha OCHOBI CyNEPIO3UIIii
3aJIaHUX BY3J0BUX TOYOK MO>KHA 3aIHCATH Y BUTJISIII:

Pi =" klyi—l ) k2yi+1 :
e P| — JIUCKpPETHA BEJIMUMHA PEKYPEHTHOI 3aJ1€KHOCTI.

A00, y BUTJISAII 0OUHUCITIOBAIIBHOTO 1IA0JIOHY :
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ITpu ymoBi k1 + k2 =1 maemo:
R=Y-ky, -(1_ kl) Yiea 7
k1(yi-l ) yi+1): yi ) yi+1 i PI '
3BiCHM, TpU  BIIOMIA  JAUCKPETHIA  BEJIMYMHI  PEKYPEHTHOI

3QJIGKHOCTI, MOXKYTh OyTHM  BH3HAUYEHI BEIMYMHM  KOEQIIIEHTIB
cynepno3uilii 3a GopMyamu:

k = Yi _yi+1_Pi .
1 )
Yiaa Yin
k =1-k .
2 1
Tak, sk
(yi-l i yi+1)= (yi-l Y, )+(yi ) yi+l) ’
TO JHUCKpPETHA BeJIMYMHA PEKYPEHTHOI 3aJIe)KHOCTI BHU3HAYAETHCS 3a
dhopmyIioro:

P=A-k(4,+4),

i 1\ -1 i
a 3aJCKHICTh BENWYMHU KoedilieHTa cymneprosumii K, Bix BenrnyuHU
PEKYPEHTHOI 3aJIEKHOCTI MaTUME BUTIISA!

klz—Pi'Ai .
4.,+4

OCKUIbKM CKIHYEHA PI3HUIL TPEThOTO TOPSJIKY YTBOPIOETHCS SIK
pI3HMIISI MIX JBOMAa CKIHUCHHMH PISHUIIMUA JPYroro TOPSIKY, TO
PIBHOMIPHO pO3IOJIJIEHa BEJIWYMHA PEKYPEHTHOI 3aJIeHOCTI IS
dbopMyBaHHS AUCKPETHOTO AHAJOTy IMOJIHOMY 3-TO CTEMNEeHs Ha OCHOBI
CYIIEPITO3HUIIIH 3aJaHUX BY3JIOBUX TOYOK MATUME BUTJISI:

R=Y- yi+1+kl(yi i yi-l)+k2(yi+2 i yi+1) '

IIpu ymoBi k1 + k2 =1 maemo:

R=Y:- yi+1+k1(yi i yi-1)+(1- kl)(yi+2 i yi+1) ;
Pi = Y- 2yi+1+ Vi T kl(yi Yia Yo yi+2) '
3BiACH:
K = B-Yit 2 Yis
YiYiatYinaVYiez
Tako MOXHa 3aIucaTu:
P=4,k(4+4,),

i i+1

1, TAKOX:



Ai+Ai+l

PiBHOMIpHO poO3mojijieHa BEIWYMHA PEKYPEHTHOI 3aJIKHOCTI IS
dbopMyBaHHS JAMCKPETHOTO aHAJIOTY MOJIHOMY N-rO CTENeHs Ha OCHOBI
CYIIEPIIO3HULIIN 3aJaHUX BY3JIOBUX TOYOK MAaTUME BUTJISIL:
P=An-2+k An—2+k An-Z ’

i 1 -1 2 1+l

1
a0o:

P:An-Z_An-Z_l_k (An-Z_An-Z)
i i+1 1 ’

i i+1 -1

a0o:
P_:k (An-l_An-l)_An-l .
i 1\ i1+l i

i+1

Bennunna K; BU3HAYHTHCS 3a GOPMYIIOLO:
-2 -2 + _n-2_ _n-2)
N i U (4‘.+1 4
1 n-2 .n-2 n-2 n-2 n-2 .n-2
A (Ai+1 -4 )+(4 A )

n-1
I:)i +Ai+1

Air:- 11 + Ain 1

Teepooicenns. Koopnunatu OyIb-SIKOI ~ TOYKH  YHCJIOBOI
MOCIHIJIOBHOCTI N-TO TOPAIKY MOXXHA BH3HAUUTH SK CYIEPHO3ULIIO
KOOpAMHAT JBOX JOBUIBHHUX TOYOK JAaHOI TMOCJIJOBHOCTI TP BIIOMIN
BEJIMYMHI PEKYPEHTHOT 3aJI€KHOCTI.

Jlns [OBUIBHUX 3HAY€Hb P, P;, P2 B3aEMO3B’SI30K MiXK
Koe(dillieHTaMH CYNEpIo3UIlil Ta BEIMYUHOI PEKYPEHTHOI 3aJIeKHOCTI
MO>Ke OyTH BU3HAUYCHUM 13 CUCTEMH PIBHSHB!

¥ =yi+p-k1y -kzy'

i+p i+p

k +k =1 .
1 2

i+p
1 2 (1)
Cucrema (1) micTuth 2 piBHSHHS Ta TpU HEBiOMUX — Piyp, Kiikz,
TOMY BOHa Mae€ Oe3Jlid po3 B’S3KIB 3 JBOMa Oa3MCHHUMM HEBIOMHUMH 1
OJIHI€I0 BUIbHOMN. Hanpukian, BIIbHOO MOKE BUCTYNATH — Piyy .
Bupasu, 1o Bu3Ha4ar0Th B3a€MO3B’ 130K KOS(DIIIEHTIB CYyNEePHO3UILi
Ta BETUYMHHU PEKYPEHTHOT 3aJIe)KHOCTI MATUMYTh BUTJISI;

IDi+|o'yi+|o_'_yi+|02 - _|:>i+|o'yi+|o_'_yi+|o1

l H 2 ]

yi+p2 -yi+p1 yi+p1 -yi+p2
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Pi+p - kl(y”pz ) yi+m]+yi+p ) yi+p '

2
P =k - + -
i+p 2 yi+p yi+p yi+p yi+p )
1 2 1
3BijcH, TOBUIbHE 3HAUYCHHS yi+p BU3HAYAETHCS 32 POpMyIamMu:

yi+p - Pi+p _kliy”loz ) yi+p1j+y‘+p ’

2

yi+p - I:)i+p _kz(yi+pl ) yi+p2 ]-|-yi+p1 )

TakuM YMHOM TIpU BIJIOMIM BEIWYMHI PEKYPEHTHOI 3aJIEKHOCTI
KOOpJIMHATH OyIb-SKOi TOYKH YHCJIOBOI TMOCIIJOBHOCTI N-TO TMOPSAKY
MOKHA OOYHMCIUTU AK CYTNEPIIO3UIIII0 KOOPJAUHAT ABOX JTOBUIBHUX TOYOK
JIaHOi MOCIIJJOBHOCTI.

Bucnosxku. B crarTi HaBeNEeHO pe3yJabTaTU JAOCHIIXKEHb, 110
JO3BOJISIIOTh MOJIEIIIOBATH T€OMETPUYHI 00pa3u Ha OCHOBI T€OMETPUYHOTO
amapaTy CyHepro3ulliil 3a paXyHOK BapilOBaHHS BEJIMUMHAMU KOE(IIIEHTIB
CyNeprno3ulllii Ta BEJIMYMHOK PEKYPEHTHOI 3aJIeKHOCTI, M0 TOTOXHA
30BHIIIHBOMY  ()OPMOYTBOPIOIOYOMY  HABAHTAKEHHIO Y  CTaTUKO-
reOMETpUYHOMY crocodi. JloBeleHo, 10 KOOpAMHATH OyAb-sIKOi TOYKH
YUCJIOBOI  MOCHIZIOBHOCTI N-rO  MOPSAKY MOKHAa  BHU3HAUUTH  SIK
CYNEPHO3UIII0 KOOPAUHAT JABOX JOBUIBHMX TOYOK JAHOI ITOCIIAOBHOCTI
IIPY BIJOMIM BEJIMUMHI PEKYPEHTHOI 3aJIEKHOCTI.
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BEJINUMHA PEKYPPEHTHOM 3ABUCUMOCTH B
POPMHUPOBAHUU TUCKPETHbIX KPUBbIX HA OCHOBE
CYIEPIIO3NIIMHU OJHOMEPHbBIX TOYEYHbBIX MHOKECTB

Boponuos O.B., Tynynosa JI.A., Boponnosa 1.B.

B cmamve  pPACCMOMPEHbL 80NPOCHL  MOOEAUPOBAHUA
2eomempuueckux o00pazoe Ha OCHO8e CYNepno3UUUIl O0OHOMEPHDBIX
MOUEUHBIX MHOJMICECM 8, 20€ YnpasieHue hopmoi Kpusvix cosepuiaemcs
3a cuem 6apvbuposaHus eeAUUUHAMU KOIPPuyuenmos cynepnouuuu u
6EIUYUHON PEKYPPEHMHOU 3A8UCUMOCMU KOMOPAs HMOHCOeCMEeHHA
dynkuyuu pacnpeoenenus eHeuiHell Gopmoodpazyrouienl Hazpy3IKu 6
CMAamuKo-2eomempuieckom cnocooe.

Knioueevie cnosa: zeomempuueckuili annapam cynepno3uuuil,
CMAMUKO-2e0MempuiecKull cnocod, 4ucnogvle nocj1e008amenbHoCHU,
6eIUYUHA PeKYPPEHMHOUL 3A8UCUMOCMU.

VALUE OF RECURRENT DEPENDENCE IN FORMATION OF
DISCRETE CURVES USING SUPERPOSITION OF ONE-
DIMENSIONAL POINT SETS

O. Vorontsov, L. Tulupova, I. Vorontsova

In the article we have investigated some problems of the modeling
of geometric images, using superposition of one-dimensional point sets,
where forms of the curves are determined by a variation of superposition
coefficients and a value of recurrent dependence, which is identical to the
function of distribution of an outer forming load in the static geometric
method.

Keywords: geometric apparatus of superpositions, static-geometric
method, numeric sequences, value of recurrent dependence.



