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THE XIIl INTERNATIONAL SCIENTIFIC
AND PRACTICAL CONFERENCE

INFORMATION CONTROL
SYSTEMS & TECHNOLOGIES
(ICST-ODESA-2025)

1. Information control systems

1.1. Blockchain and Crypto Technologies

1.2. Control Systems in Robotic Systems

1.3. Data Security and Cryptography

1.4.1CT in Network and Administration

1.5. Methodology and Didactics of
Teaching and Using ICT

2. Intelligent systems and data analysis

2.1. Data Mining Technologies and Big Data

2.2.Intelligent control technologies

2.3. Artificial neural networks and machine learning

2.4. Applied intelligent systems

2.5. Intellectual models and knowledge
engineering technologies

3.6. Multi-agent systems and distributed
computing

3. Modeling and software engineering

3.1. Mathematical and simulation modeling

3.3. Project management and risk assessment

3.3. Design and devolopment of software
applications

3.4. Software testing automation

3.5. Agile methodologies and business
processes formalization

The collection contains materials accepted by the organizing committee for
participation in the International Scientific and Practical Conference
"INFORMATION CONTROL SYSTEMS AND TECHNOLOGIES"

(ICST-ODESA-2025).

The materials of the conference cover the main directions of
development in the field of artificial intelligence, development and analysis
of big data, blockchain and crypto technologies, control systems in robotic
systems, data security and cryptography, ICT in the network and
administration, information systems and technologies in Data Mining,
intelligent technologies management, mathematical modeling, methodology
and didactics of teaching and using ICT, application development, project
management. system analysis, software development.

The conference materials were reproduced from the author's originals.
The organizing committee of the conference expresses gratitude to all the
participants of the conference and hopes for further fruitful cooperation.
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The disadvantages of the proposed approach, inherited from methods
based on pre-training, are the dependence of the modeling results on the
quantity and quality of data of the target dataset.
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Anomauia. YV pobomi posensdaromsbca MamemamuyHi ma 004uUCIo8anbHi
Memoou naxyeamHs i poamiwenns 06 'exmie y 3D-0pyyi 3 euxopucmanusim memooy
@-gynxyit.  3anpononosanuti  nioxio  003ons€  opmanizyeamu - yMogu
HenepemuHanHs min 'y eueasiol aHarimuynux QyHKyYiti ma inmezpysamu ix y 3a0adi
onmumizayii.  Hasedeno — pe3ynbmamu — UUCENbHUX — eKCNEPUMEHMI8,  AKI
OdeMoHCmpyIomy  NiOGUWYeHHs.  Koeiyienma 3an0GHeHHs, 3MEHUIEHHS WMYYHUX
NOpOdNCHUH — mMa  MOJCIUBICMb — Macuwimabysanus — aneopummis.  I[Ipakmuune
3aCMoCcy8anHa  Memoodig  noafdede 6  onmumizayii  npoyeci¢  aOUMueHo20
BUPOOHUYMBA, 30KpeMa Y CKOPOYEHHI uacy OpYKy, eKOHomii mamepiary ma
NOKpaujeHHi AKOCMi 20Mosux upoois.

Kniouosi cnoga: inmenexmyanvni mexnonoeii, mamemamuune MOOenO8aHHs,
onmumizayis, 3D-0pyx

Abstract. This paper addresses mathematical and computational methods for
packing and placement of objects in 3D printing using the p-function method. The
proposed approach formalizes non-overlapping conditions of bodies as analytical
functions and incorporates them into optimization models. Numerical experiments
demonstrate improvements in packing density, reduction of artificial voids, and
scalability of the algorithms. Practical applications include optimization of additive
manufacturing processes, such as reducing printing time, saving material, and
improving the quality of printed products.

Keywords: intelligent technologies, mathematical modeling, optimization, 3D
printing

Cy4acHi TexXHOJOTii aJUTHBHOTO BHMPOOHMIITBA IOTPEOYIOTH HOBHX
miaxoniB o omrtuMmizamii mpomecy 3D-mpyky. OmHMM i3 HEHTpalTbHUX
3aBlIaHb y Il Taiysi € mpoOieMa MakyBaHHS Ta PO3MIIICHHS TPUBUMIPHUX
00’€eKTiB y 3a1aHOMY 00’€Mi 3 ypaxyBaHHSIM I€OMETPUIHUX, TEXHOJIOTTIHIX
1 BUpOOHMYNX OoOMe)keHb. BupimeHHs miel 3amadi Mae KIIIOYOBE 3HAYCHHS
JUISL 3SMEHILICHHS BUTPAT MaTepiaiy, CKOPOUEHHS 9acy APYKY Ta MiJABUIICHHS
e(eKTHBHOCTI BUKOPUCTAHHS OOJIaTHAHHS.

TpaauuiliHi MeToqu NakyBaHHS YacTO IPYHTYIOTHCS Ha JMCKPETHHX
eBpUCTHKax ab0 KOMOIHALIMHUX MiJX0/AaX, OJHAK iXHs OOUYHUCIIOBaJbHA
CKJIaJIHICTh 3POCTAa€ SKCIOHCHIIIHHO 31 30UIBIICHHSIM KUIBKOCTI 00 €KTIB. Y
3B 513Ky 3 LIMM BUHHKAE MOTpeda y 3aCTOCYBaHHI MaTeMaTHYHUX MOJEJIeH Ta
IHTEJIEKTYaIbHUX AJITOPUTMIB, SIKi JO3BOJISIIOTH AOCSTaTH SKICHUX PillleHb Y
IIPUMHATHUHN Yac.

VY maHiit poOOTI PO3TIAMAIOTECS MiIXOAHW OO0 MaKyBaHHSA W PO3MIIICHHS
06’extiB y 3D-apyui 3 Bukopuctanusm merony phi-ynxkuiit. e miaxin e
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e(eKTHBHUM IHCTPYMEHTOM Juisi (hopMaiizamnii reoMeTpUIYHUX OOMEKEHB:
BiH JTO3BOJISIE ONMHCATH YMOBH HENEPETHHAHHS TiJl Y BUIJISII aHATITUIHUX
(yHKIIIH, IO TIEPETBOPIOE TEOMETPUYHY 3aJady Ha 3agady Oe3mepepBHOL
orrrumizartii. Meron phi-¢ymkmii [1, 2] Mae Taki KIFOYOBI mepeBaru:

VHIBEpPCABHICT, Y 3aCTOCYBaHHI I Pi3HUX KiaciB Tin (cdepwu,
HWTHIPH, EIICOINH, MOTiCAPH);

MOJJIMBICTh TOYHOTO BpaxyBaHHS OOMEXKEHb Yy BHUIVISAIl CHCTEM
HepiBHOCTEH;

IHTerpamiss 3 YHCCIbHHMH METOJaMH ONTHMI3allii, 30Kpema 3
IpajlieHTHIMH aITOPUTMaMH Ta METOIaMH BHYTPIIIHIX TOYOK.

Y noemHaHHI 3 OOYMCIIOBAILHUMHM  €BPHCTHKaMHU  (TE€HETHYHI
AITOPUTMH, CUMYJIAILiS BifIaldy, aJTOPUTMH pPOIO0 YACTHHOK) METOA -
¢yHKIiA 3a0e3nedye eQeKTHBHE 3HAXOPKEHHS PO3TAIlyBaHb i3 BHCOKHM
KoedimienToM 3anmoBHeHHA. [ 3ama4 makyBanHA y 3D-apyIi BaxXIUBUM €
OanmaHc MK TOYHICTIO Ta OOYMCITIOBAIBHOIO CKIIQIHICTIO. 3alpONIOHOBAHUHN
miaxig nepexpbadae 3aCTOCYBaHHS peNaKcallifHUX TEXHIK, SIKi JO3BOJSIOTH
3MEHIINTH BIUIMB MEXOBHUX €(eKTiB 1 OTpUMaTH KOPEKTHI OI[HKH
TTOPHUCTOCTI.

VY po6oTi BUKOHAHO HM3KY YHCEIBHHX EKCIIEPUMEHTIB JUISl MaKyBaHHS
cepryHUX 1 HMITIHAPUYHUX TIJI y KOHTEHHEepax, 110 MOJIENOI0Th poOoYnii
npoctip 3D-npuntepa. [lopiBHSIHHS CTaHAAPTHUX AITOPUTMIB 1 METOJIB,
3acHoBaHMX Ha phi-QyHKIiAX, MOKA3aja0: MiABHMIIEHHS KoedilieHTta
3aMOBHEHHS; 3MEHIIICHHSI IITYYHUX MOPOKHKUH 1 HOKPALICHHS OJHOPiHOCTI
CTPYKTYPH; MOXIIHUBICTH MacmTa0yBaHHS alTrOPUTMIB JO CHCTEM i3
BEJIMKOIO KiJIBKICTIO 00’ €KTIB.

Po3pobrnieri anropuTMH MOXYTh OYTH IHTErpoBaHI y TpOTpaMHE
3a0e3nmeueHHss I MATOTOBKH Mmopeneid mo 3D-mpyky. Lle BigkpuBae
MOJIMBICTB: ONTHMIi3allii pO3MIIIEHHS KITBKOX JeTajed Ha OmHIH
wiaThopmi; 3MEHIIEHHS KUIBKOCTI MiJTPUMOK Ta, BIAMOBIIHO, CKOHOMIl
Marepialy; CKOPOYEHHs Yacy JpyKy 3aBJSKH OUIbII pauioOHAILHOMY
BUKOPHUCTAHHIO p0O0OYOro 00’eMy.

Kpim Toro, meromu makyBaHHS Ha OCHOBi pPhi-byHKIINH MOXyTh
3aCTOCOBYBAaTHCSl  JUIi  MOJENIOBAaHHS  TOPUCTUX  CTPYKTYp Y
MaTepiao3HaBCTBI, 0 € BAXIUBUM HAIPSIMKOM JOCIIKEHb Yy CTBOPEHHI
HOBHX KOMITO3HIIIHHUX MaTepiaiB.

3anponoHOBaHUN MiJIXiJ JAEMOHCTPY€E MEPCIEKTHBHICTh BUKOPHCTAHHS
IHTEJIEKTyaIbHIX aJTOPUTMIB MaKyBaHHs Ta Merony phi-dbyHkuiil s 3amaq
3D-mpyky. TloemHaHHS CTPOrMX MAaTEMATHYHHUX MOJEICH 1 Cyd4acHUX
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O00YHCITIOBAIFHUX CTPATETiH TO3BOJISE JOCSATTH BHCOKOI SIKOCTI pe3yJIbTaTiB
OpU NPUHHATHUX BUTpaTax dacy. [loganphii MOCHIIKEHHS IUIAHYEThCA
CIpsIMYBAaTH Ha IHTETPAIlil0 3alPOMOHOBAHUX AJITOPUTMIB 13 CHUCTEMaMH
aBromaruzoBanoro npoekryBanus (CAD/CAM) Ta 3acTocyBaHHS METOIIB
MAIIMHHOTO HaBYaHHSA AT IPOTHO3yBaHHS €()EKTUBHOCTI IIAKYBaHHSI.
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Anomauia. YV yii cmammi npedcmagieHo pospoOKy 6e6-000amky 07
VAPAGNIHHA — NPOEKMamu,  SAKUll — BUKOPUCMOBYE — WIMYYHUU  inmenexkm 05
asmomamu3sayii npoyecie NiaHy8aHHs, NPOSHO3Y8AHHA MA YNPAGLIHHA pecypcamu
IT-npoexmax. YV Oocniodcenni po3ensioaiomvca KIo408i acheKmu CMmeEopeHHs
NPOEKMIB, MAKi AK SUSHAYEHHs yinell, ONuc, 0IOHNCemy8anHs Ma NIAAHY8AHHA, A
TAKOXHC MOOeTIO8AHHS NPOEKMHUX Npoyecis, 30Kkpema po3noodin 3aedarv. Poboma
¢oxycyemovcas na euxopucmanni LUl Ona  onmumizayii po3nodiny 3a60amb,
NPOCHO3YEAHHS MEPMIHIE | 0100dcemie 3a OONOMO20I0 MAKUX aN2OPUMMI6, 5K
JUHIUHG pespecist, @ MaKodc Ha 3aCmocysanti memoody kpumuunoz2o uasxy (CPM)
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