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Busznavennsi ppakTajJbHOI PO3MiIPHOCTI YACTKOBUX FreOMETPUYHUX
dpaxranis

Merta. JlociipkeHHs CIPSIMOBAHO Ha BU3HAYCHHSI 3aJI€XKHOCT] (PpaKTanbHOi pO3MIPHOCTI YaCTKOBHX I'€OMETpHY-
HUX (PpaxTaiiB BiJ CTYICHS CIIOTBOPEHHS CTPYKTYpH (paktany. Taxuii aHali3 € BaXJINBUM JJIS PO3YMiHHS TOBEIi-
HKH CKJIaJHHX 00’€KTiB Y BHINAJKy YaCTKOBOTO IOPYIICHHS BIACTHBOCTI CaMOIOiOHOCTI, [0 YaCTO TPAIUIIETHCS
Y peaNbHUX 3aJadax KOMIT I0TepHOI rpadiku, MOJETIOBaHHS IPUPOIHIX IIPOIECiB, O10MEMIHNX 300pa)keHb Ta aHa-
mizy MmarepianiB. Meroauka. Y HOCHiIKEHHI BUKOPHUCTAHO METOAWKY MOOYIOBH (ppakTaiiB Ha OCHOBI L-cuctem
3 IPOMDKHUM MYJIBTHCUMBOJIBHIM ITIPEJICTABICHHAM 13 ITiACIBOM AE(EKTiB IUIIXOM BHIaJKOBOTO BHJIAJICHHS IIEB-
HOTO BiJICOTKa CUMBOJTIB 31 CHOPMOBAHOT TOCITIIOBHOCTI. AHaN3 3MiiCHIOBABCS 3a JOMOMOT 00 MeTo Iy box-counting:
(dpakTanbHa CTPYKTypa 0araropa3oBo MOKPHUBAIACS KBAJPATHOK CITKOIO 31 3MIHHOO JOBKHHOO CTOPIH KBaJpaTiB,
ITiCIIst 4YOro BH3HAYANACh KUIBKICTh KBaJIpaTiB, HEOOXIAHUX 11 TOKPUTTA (irypu. dpakranbHa po3MipHICTb BU3HA-
yajacs yepes JiorapuMiuHy 3aJeXKHICTh MK KiJIBKICTIO KBaJIpaTIB 1 JOBXKWHOIO CTOPOHU KBaJpaTiB (METOJ HAXUITy
npsMoi Ha JorapudmivHoMy rpadiky). ['padiuni 300paxenns dpakraniB 30epiranucs y ¢popmari BMP 3 Brcokoro
PO3IUIBHOIO 37aTHICTIO 1Sl MiHIMi3allil HTOXHOOK, CIPUYMHEHUX pacTpyBaHHAM. [IJist MiABUIEHHS TOCTOBIPHOCTI KO-
’HA CTPYKTypa aHaji3yBaiacs IUITXOM JECATHPAa30BOr0 MOBTOPHOTO MOKPUTTS CITKOIO 31 3MIHHUMH MapaMeTpaMH.
Pe3yabraTn. 3anpornoHoBaHa MeToAMKa Oyia anpoOoBaHa Ha BiJOMHUX I€OMETPHYHUX (pakTanax: cHiXHHKA Koxa,
kBaapatHuid ocTpiB Koxa, kpuBa CepriHChKOT0, KpuBa JpakoHa, KpuBa JleBi 6e3 crioTBopens. [ HUX oTpuMmaHe
3Ha4YCHHS (PpakTaTbHOI pO3MIPHOCTI Y3rOKY€ETHCS 3 TeOpeTHIHUM. I ux (pakTaiiB Oyia BU3HAYCHA 3aJICKHICTD
(bpakTanbHOT PO3MIPHOCTI Bifl CTYIEHS MONIKO/pKeHHs (BiICOTKA BUAATICHUX €JIeMEHTIB). 30Kpema, 3i 3pOCTaHHIM
KUTBKOCTI Ae(DeKTiB, K MPaBHJIO, CIIOCTEPIra€ThCs 3MEHIICHHS 3HaUYCHHs (PpakTalbHOI PO3MIPHOCTI, IO CBITYHUTH
PO BTpaTy CaMOINO/Ai0OHOCTI Ta CIPOLICHHS TeOMETPUYHOI CTPYKTYpH. Taki pe3yabTaTH J03BOJISIOTH KITBKICHO OIH-
catu mpoiec aerpaaauii (QpakTaJbHUX CTPYKTYp Ta BCTaHOBUTH KPUTHYHI MEXIi CTIHKOCTI CaMmomoziOHOCTI.
HaykoBa HOBH3HA pOOOTHU IMOJISITAE Y BU3HAYCHHI HOBHX 00’€KTIB JTOCIIKCHHS, @ CAME YaCTKOBHUX FCOMETPUUHHUX
¢pakraniB. OTprMaHi HOBI IaHi PO CTYIIHb CaMOIOJIOHOCTI YaCTKOBUX (DPAKTaIIiB 3 PI3HUM CTYIEHEM MOLIKOKE-
HocTi. I[pakTHYHA 3HAYMMICTH TI0JIATa€ Y MOXJIMBOCTI BUKOPUCTAHHS OTPUMAHHMX PE3YJIbTATIB y KOMII IOTEPHi
rpadiri, o6po01i 300paxeHs, ctBopeHHI 3D-Moeneil, a TakoK y MaTepialo3HABCTBI Ta 1HIINX HAYKaX, JIe BaXKIIMBE
BpaxyBaHHS CKIIQJHOCTI Ta CTPYKTYpH MaTepiaiiB. Pe3yapTaté poOOTH PO3MIMPIOIOTE CYYacH! MiTXOMU 10 aHaJi3y
(pakTadbHUX CTPYKTYP i MPONOHYIOTh HOBI METOIM IXHBOT'O JIOCHIPKEHHS T 3aCTOCYBAHHS.

Knrouosi cnosa: dpakraneHa po3mipHicTh; ¢pakrar; L-cuctemu (Lindenmayer system); 00’€KTHO-Opi€eHTOBaHE
[pOorpaMmyBaHHs; MPOrpaMHe 3a0e3MeYeHHs; IHpOpMaIiiHI TEXHOJIOTII.

HayKax ()paKTaiyd aKTHBHO BUKOPHCTOBYIOTHCS JUISI
Beryn CTBOpEHHS rpadiku B irpax Ta mporpamax Jisi 00-
poOKu 300paxkenb. OnTuMizaris UPpoBoi rpadiku
Ta poOOTH 13 300pakeHHSIMH, BKIIOYHO 3 3D-Moze-
JIIMH, € BOXKJIMBUM HAIPSIMOM JOCIIKSHHS (Ppak-

taiis [5, 12-13].

BuBueHHst (pakraniB HaOHpae MOMYJISIPHOCTI
y pi3HMX HayKoBHX cdepax. PpakrtambHi Mozaemi
3HaXOJATh 3aCTOCYBaHHs HE JIHUIIE B MPUPOITHUX
cucTeMax, a i y TaKuX raly3sx, sk eKOHOMiKa, Me-
JUIMHA, XiMisl, JIOTICTHKA TOLIO0. Y KOMIT FOTEPHHUX
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@®pakTanm — e MaTeMaTHIHi CTPYKTYPH, SIKi Xa-
PaKTepHU3yIOThCS CaMOTIOAIOHICTIO 1 MalOTh JAPO-
OoBe 3HaueHHs po3MipHOCTi [2-4]. V ckmagHux
CTPYKTYpax iJlcaJibHa CaMOIOAIOHICTh MOXE OyTH
BIJICYTHBOIO, IIO OOYMOBIIOE€ HEOOXIiJHICTh BH-
BUYCHHS YaCTKOBHX (pakTaniB. YacTkoBi (pakranu
— 1e (paKTanbHi CTPYKTYPH, SIKI MAlOTh CaMOTIO/i-
OHI BIIACTHUBOCTI, IIPOTE HE € THUIIOBUMHU (ppakTta-
JIaMH B IOBHOMY PO3yMiHHI I[bOT0 TepMiny [1, 11].

Meta

Mertoto naHoi poOOTH € BU3HAUYCHHS (paKTalib-
HUX po3MipHOCTEeit [6—8] 4acTKOBHX reoMeTpHUYHNX
(hpakTaiiB 3 BUKOPUCTAHHIM aJalITOBAaHNX METO/IIB
aHamizy. JlocmimkeHHsT cipsAMOBaHe Ha aHANi3 TO-
BEJIHKH (paKTalbHOI PO3MIPHOCTI 3aJIe)KHO Bix
CTyNeHs CIIOTBOPEHHS CTPYKTypH (pakraiy.
[Ipuknan crioTBopeHHs CHUKMHKH Koxa HaBemeHO
Ha puc. 1, ae nepmmii ¢pakran 06e3 CIIOTBOPECHHS,
1HIII 3 PI3HUM CTYIIEHEM CTIOTBOPEHHSL.

e IO

Puc. 1. Jedpextn popmyBaHHS PpakTaiiB

Fig. 1. Defects of fractal formation

MeTtoauka

VY po6oTi 32 OCHOBY B35TO THUIIOBI F€OMETPUYHI
¢dpakranu, chopmosani meromom L-cuctem [10].
Leit meTos1 6a3yeThCsl HA pEKYPCHBHOMY 3aMillleHHI
CHMBOJIIB y CTPOKaX 3TiTHO 3 BU3HAYCHUMH TPaBH-
namu. OCKUIBKH yCi eneMeHTH (irypu mpencras-
JIeH1 CHMBOJIAMH, TO HE CKJIaJJHO OYyJI0 BBECTH B 1€l
PSIIOK JIesIKi 3MIHH, JUISl OTPHUMAHHS YaCTKOBO TTOII-
KOJKEeHOTO (ppakTaiy, mo i Tpeda 0yino BUKOHATH.
Hedekrom (3MiHaMHM) BUCTyMana Jesika KiTbKICTb
BUMIAJIKOBO BHJAJICHUX CHMBOJIB 3 psaka. Llumu
CUMBOJIaMH MOXYTh OyTH Taki 110 BU3HAYAIOThH Bi-
JNOOpakeHHsI JTiHii Ta KyT MOBOPOTY HACTYIHOI JIi-
Hil. KigpKicTh CHMBOIIIB [T BUAAJIEHHS BU3HAYEHA
B 3aJIE)KHOCTI BiJl 33J]aHOTO BiZICOTKY JIe(EKTiB.

JI7st po3paxyHKy pO3MipHOCTI BUKOPHCTAHO Me-
1ol MiHKOBCBKOTO — 300paxkeHHs] ()paKTaimy MOK-
PHUBAETHCSI JISSKOIO KUIBKICTIO OJTHAKOBUX KBaJpa-
TiB [14]. Omnepaliisi MOBTOPIOETBCS JIECATh pa3iB 3i
3MIHOI JIOBXHHHM CTOPOHH KBajpaTta. OCKIIbKA
B PO3IOPSAPKEHHI € JIMIIE MIKCEeIbHE 300pakeHHs
¢irypu, To Ui BUKOHAHHS OMHMCAaHOI MPOLELYpH

YMOBHO pO3pi3aeMO 300paKeHHsI Ha KBaJpaTH MOT-
pibHOTO po3mipy. Ti kBagparh, mo MICTATH y co0i
JiHio ¢irypu (TOOTO MarOTh X04a O OJMH YOPHUMI
MKCeJNb), 3apaXx0OBYIOTHCS SIK «IIOKpHUBatoYi». Bizy-
aJIbHEe IPE/ICTABICHHS OHOTO 3 €TaIiB I[OrO MPO-
ecy MoKa3aHo Ha pHC. 2.

JloBXKHMHA CTOPOHM KBaJipaTa JJjisl IOKPHUTTS Po-
3paxOBYETHCS HACTYITHUM YHHOM:

— BHU3HAYAETHCS MEHIA CTOPOHA 300paXKeHHS
(micast oOpi3aHHsA 300pakeHHsT TO po3MipaMm ¢i-
Typh);

—3a CTapTOBE 3HAYCHHS JOBKUHU CTOPOHHU KBa-
Jparta Jyisi HOKPUTTS OepeThCsl ABAALATH BiJICOTKIB
BiJl MEHIIIOT JIOBYKHHU 300pakeHHS;

— KOYKHE HACTYITHE 3HaYEeHHS 3HaXOUThCS LIS~
XOM [IiJICHHSI TIOTOYHOTO 3Ha4eHHs Ha 1/3, okpyr-
JIIOI0YH JI0 MEHIIOTO.

Sk Bimomo [9] dpakTanbHa pO3MIpHICTh BU3HA-
Ya€eThCsI 13 3aJICKHOCTI

logM =logc—s-logs, @
e M — KiIBKICTh MIOKPUBAKOYMX KBaJIPaTIB: ¢ — Je-

SIKMH KoeiLieHT; S — IIyKaHa PO3MIpHICTb; 0 — JI0-
BXKMHA CTOPOHH TIOKPHBAIOYOTO KBA/IpaTa.

Creative Commons Attribution 4.0 International
doi: https://doi.org/10.15802/stp2026/355135

142

© B. L. Ulunkapenko, B. O. Macmiok, A. B. Cramuik, 2026


http://creativecommons.org/licenses/by/4.0/

ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayka Ta nporpec tpatcnopty, 2026, Ne 1 (113)

[HOOPMALIMHO-KOMYHIKALIITHI TEXHOJIOT' I TA MATEMATHUYHE MOJEJTFOBAHH S

Buxonaemo HacTyIHI 3aMiHU:

z=logM; 2
b=logc; 3
x=logg; (@)

a=-s; %)

Buxomsrau 3 (1) orpuMaeMo piBHSHHS:
z=b+ax. (6)

MetomoM HaWMEHIINX KBaApaTiB BH3HAYAEMO
KoedimienTn y (6) Ta 32 0OEpHEHUMH ITiJICTAHOB-
KaMH 3HaXOJMMO IITyKaHy PO3MipHICTB S.

P

Puc. 2. Bizyaizalist IOKpUTTSI TEOMETPUIHOTO
(paxTary KBagpaTaMu 3aJaHOTO PO3MIPY

Fig. 2. Visualization of covering a geometric fractal
with squares of specified size

3anpornoHoBaHa MeTOMKa OyJia anpoOoBaHa Ha
BIIOMHX TEOMETPHUYHHX (paKTanax: CHDKHHKA
Koxa, kBagpatumii octpis Koxa, kpuBa CepniHch-
KOT0, KpUBa JipakoHa, kprBa JIeBi 0e3 ClIOTBOPEHb.
Bynu Bu3HaueHi TOBXWHA JIiHIT Ta KUTBKICTB iTepa-
i{, PU SIKUX JOCATHYTO HAHOiINMbIIMN 30ir 3 Teo-
PETUYHMMU 3HA4YEHHSIMH. BcTaHOBIICHI mapaMeTpu
Oy/M BUKOPUCTaHI IPU MOAABINNAX AOCIIIKSHHIX
3aJIeKHOCTI (PpaKTaIbHOI PO3MIPHOCTI Bi CTYyNEHS
CHOTBOpEHHS. Byiu 3reHepoBaHi reomeTpuyHi Qpa-
KTaJd 3 INEBHUM BIJICOTKOM BHECEHUX Ie(EKTIB,
a came: 1 %, 3 %, 5 %, 8 %, 10 %, 15 %, 20 %,
25 %, 30 %, 35 %, 40 %. OguHuYHU JOCIIid He

[TOKa3aB YITKUX Pe3yIbTaTiB, TOMY PO3PaXyHOK PO-
3MIPHOCTI JIJIsl KOYKHOTO BiZICOTKY MOIIKO’KEHb BH-
KOHYETBCSL CTO pa3iB 3 OJHAKOBUMH YMOBaMH, Ha
rpadik BHHOCATHCS MiHIMaTbHE, MaKCHUMaJIbHE Ta
cepeHe 3HAYCHHS.

Hns peamizanii anroputmiB noOyZOBH Ta aHa-
T3y (hpakTamiB OyI0 BUKOPUCTaHO 00’ €KTHO-Opie-
HTOBaHy IapajurMy mporpamyBaHHs. Kirodosi
KOMIIOHEHTH, TaKi sk reHepaTop L-cucrem, Moayib
CTIIOTBOPEHHSI CTPYKTYpH, BizyamizaTop (hpakraiis
1 Moy it oOUmCIeHHs PpaKkTaIbHUX PO3MipHO-
CTeil, Oymu peai3oBaHi y BATIIA/I OKPEMHUX KIIACiB.
Takuii minxin 3a0e3nedye MOAYJBbHICTh, TIOBTOPHE
BHKOPHCTaHHS KOy, 3pYYHICTb MacITabyBaHHs Ta
moAajbiiol MoAudiKarii mporpamMu IS JOCIHi-
JDKCHHSI 1HINMX THUIMiB (QpakTaiiB 4M METOAIB aHa-
nizy. OOII Takox cripusiio epeKTHBHIN opraHizarii
IpoLecy PO3pOOKH, MOJETHIIMIO HaJIaroHKEHHS
MPOrPaMHOro 3a0e3MeYCHHS Ta IHTerpallito 3 6i0:i-
OTeKaMU i1 00poOKU 300pakeHb.

Tabomums 1

BxigHi gaHi 1191 BUKOHAHHS JOCJTIIKEHb

Table 1
Input data for conducting research
Josxuna | Po3mipHicTh
®pakran Irepa- ninii (B 6e3
IIist . .
MiKCesIX) nedeKTiB
Cuixunnka Koxa 3 60 1,2604
Kpanpatumii 2 40 1,3613
octpiB Koxa
Kpisa 3 90 1,4257
CepniHCBKOTO
Kpusa npakona 10 40 1,5988
Kpuga Jlesi 10 50 1,4251
PesyabTatn

B xoxi excniepuMenTy Oyno oTpuMmano rpadik
3aJIeKHOCTI (PpaKTaIbHOI PO3MIPHOCTI BiJl KiJIBKO-
cti medexris (puc. 3—7). 3eeHUM MMO3HAYEHO MaK-
CHUMaJIbHY PO3MipHICTh, YePBOHUM — CEPEIHIO, CH-
HIM — MiHIMaJIbHY.
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BiJI KUTBKOCTI fiepeKTiB KBaapaTHOro ocTpoBa Koxa

PoaMipHicT

Po3MipHicTe

Po3MipHicTb

Po3MipHicTb

1,05

0 5 10 15 20 25 30 35 40

BincoTok aedekris
0 5 10 15 20 25 30 35 40

BiacoTtok gedekTis

MikimManeHa po3MipHicTe CepenHa po3MipHicTe

~——— MaKcuMankHa po3MipHiCTe

Puc. 6. 3anexxHicTh QpakTaIbHOI pO3MIPHOCTI
Puc. 3. 3anexHicts ppakranbHOi po3MipHOCTI BiJl KIJIBKOCTI Ie()eKTiB KPUBOI JpaKoHa

Bij KinbKoCTI AedekTiB cHixknHKU Koxa . . .
A aed Fig. 6. Dependence of fractal dimension

Fig. 3. Dependence of fractal dimension on Dragon curve
on Koch snowflake defects.

1,45

1,65

PoaMipHicTb

0 5 10 15 20 25 30 35 40 &
Bincotok aedekTis 0 5 10 15 20 25 30 35 40
Bincotok agedexTis

Puc. 4. 3anexHicts ppakranbHOT pO3MipHOCTI . . ) .
Puc. 7. 3anexHicTh GppakTanbHOi pO3MipHOCTI

BiJI KUTBKOCTI JedexTiB kpuBoi JIesi
Fig. 4. Dependence of fractal dimension ) . .
on Koch square island Fig. 7. Dependence of fractal dimension on Levy curve
Po3paxyHKu po3MipHOCTI ITOKa3ajI 3MiHY TIOBE-
JIHKW (paKkTaIbHOI PO3MIPHOCTI 3aJIeXKHO BiJ| CTY-
TIEHs CIIOTBOPEHHSI CTPYKTYpH. JJist mepeBipku To-
YHOCTI METOJUKH OYB NPOBEIEHUI aHalli3 TaKuX
¢pakraniB sk cHiKHHKAa Koxa, KBajgpaTHUI OCTpiB
Koxa, kpuBa CepriHCbKOT0, KpHBa ApaKkoHa, KpUBa
JleBi. Hampuxuman, mst cHikuakn Koxa, orpumane
3Ha4YeHHS (PaKTAIbHOI PO3MIPHOCTI MPHOIH3HO
1,26, mns kpuBoi apakona — 1,59, mist kpuoi
Jlei — 1,42. Otpumani pe3yabTaTd JEMOHCTPYIOTb
0 5 0 15 20 25 30 3 40 MaJIi po301KHOCTI 3 BIZIOMHM 3HAYCHHSM, 110 IiAT-
Blacotoaederte BEPJUKYE TPABMIILHICT BAKOPUCTAHOTO METOY.

Puc. 5. 3anexHicts ppakranbHOT po3MipHOCTI
BiJl KiJIbKOCTI 1edpeKTiB KpuBoi CepriHCHKOTO

Fig. 5. Dependence of fractal dimension
on Sierpinski curve
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HaykoBa HOBHU3HA Ta IPAKTUYHA
3HAYUMICTh

HaykoBa HOBH3Ha pPOOOTH TMONIATAE y IOCII-
JUKEHHI (pakTaIbHOI PO3MiPHOCTI YaCTKOBUX TEO-
METPUYHUX (DpaKTalliB 3 ypaxXyBaHHIM CTYICHS iX-
HIX CIIOTBOpeHb. P03pobieHwii MeTo po3paxyHKy
MOXKe OyTH ajanToBaHWU IUIs aHami3y (pakranb-
HUX CTPYKTYp Yy Pi3HUX HAyKOBHX raiyssx. [Ipak-
TUYHA 3HAYAMICTh TIOJIATAE B MOXKITUBOCTI ONITHMi-
3amii 00poOKku 300paxkeHb, pO3pOOKH Tpadiku Ta
cTBOpeHHs edeKkTuBHUX 3D-Momeneit y komir toTe-
pHUX Tporpamax.

BucHoBxku

Po3pobnennii MeTo aHamizy Ta JOCIiIKEHHS
YacTKOBHX (pakTamiB i iXHIX pPO3MIpHOCTEH Mae
3HAYHUH MPAKTUYHUHN MMOTEHIIaM Y PI3HUX Taly3sX.
OcHOBHI HampsIMH TPAKTUYHOTO 3aCTOCYBAHHS
BKJTFOYAIOTh!

— CTBOPEHHSI HOBHX MOJIeJIell YaCTKOBHX (pak-
TajgiB OuIAXoM QopMmyBaHHS MedeKTiB 1 Jocii-
JDKEHHS iXHBOTO BIUIMBY Ha CKJIATHICTH 1 (popmy

CTPYKTYP;

— aHaJi3 BIUIMBY PI3HMUX THUIIB 1 KUTBKOCTI Aede-
KTiB Ha CTPYKTYpY (ppaxTaiiB Mo)Ke CHOpPHUSITH MOK-
pAallleHHIO XapaKTEepPUCTHK MaTepiaiiB, 1¢ BaXKJINBa
TOYHICTH 1 HAJINMHICTD CTPYKTYPH;

— BU3HAYEHHS 3MiH y (paKTaabHiil po3MipHOCTI
OpHU pi3HUX PIBHIAX MOIIKOHKEHOCTI (hpaKTamiB
MOX€ MaTH IIHPOKE MPAKTHIHE 3aCTOCYBAHHS B Te-
XHOJIOTISIX 1 IPUPOJHIYNX HAYKaX;

— pe3yabTaTH JOCHIKEHb PO3IIUPIOIOTH CYy-
YacHI MiJXOJH J0 aHali3y Ta BUMIPIOBaHHS (pak-
TAJIbHAX CTPYKTYD;

— po3pobitleHe TporpaMHe 3a0e3MeUeHHS IS
reHepatii Ta aHani3y (paxTaiiB € iIHHOBALliHHAM iH-
CTPYMEHTOM, IIO0 BiKPUBAE HOBI MOKJIMBOCTI IS
JOCTIDKEeHHS (PpaKTaIbHOI reoMeTpii.

JocnimpkeHHst He JHIIe TPOMOHY€E HOBUH MiaXif
JI0 aHaJti3y (hpakTaliB, ajie i 3a0e3meuye MpaKTHIHI
IHCTPYMEHTH JUIA TXHBOTO 3aCTOCYBaHHS B Pi3HUX
HayKOBHX 1 TEXHOJIOTIYHUX chepax.
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Determination of Fractal Dimension of Partial Geometric Fractals

Purpose. Research aims on determining the dependence of the fractal dimension of partial geometric fractals on
the degree of distortion of the fractal structure. Such analysis is important for understanding behavior of complex
objects in cases of partial violation of self-similarity, which frequently occurs in real-world tasks of computer graphics,
modeling of natural processes, biomedical imaging, and materials analysis. Methodology. Research employed fractal
construction technique based on L-systems with intermediate multi-symbol representation and defect seeding by ran-
domly removing a certain percentage of symbols from generated sequence. Analysis was performed using box-count-
ing method: fractal structure was repeatedly overlaid with square grids of variable side lengths, after which number
of squares required to cover figure was determined. Fractal dimension was calculated from logarithmic relationship
between number of squares and side length of squares (slope method on logarithmic plot). Graphical representations
of fractals were saved in high-resolution BMP format to minimize rasterization errors. To improve reliability, each
structure was analyzed through tenfold repeated grid coverage with varying parameters. Findings. Proposed method-
ology was tested on well-known geometric fractals: Koch snowflake, Koch square island, Sierpinski curve, dragon
curve, and Lévy curve without distortions. Obtained fractal dimension values corresponded to theoretical predictions.
For these fractals, relationship between fractal dimension and degree of damage (percentage of removed elements)
was determined. In particular, increasing number of defects generally led to decrease in fractal dimension, indicating
loss of self-similarity and simplification of geometric structure. These results allow quantitative description of fractal
structure degradation and identification of critical limits of self-similarity stability. Originality. Research introduces
new objects of study, namely partial geometric fractals, and provides new data on self-similarity levels of partial
fractals with varying degrees of damage. Practical value. Results can be applied in computer graphics, image pro-
cessing, 3D modeling, as well as in materials science and other fields where complexity and structure of materials are
important. Study expands current approaches to fractal structure analysis and proposes new methods for their investi-
gation and application.

Keywords: fractal dimension; fractal; L-systems (Lindenmayer systems); object-oriented programming; software;
information technologies
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