O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0826U000631
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 23-03-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bopo6iioB Onekciit MukosiaiioBuy

2. Oleksii M. Vorobiov

KBasmigikamis:

InenTudikarop ORCID ID: 0000-0001-5314-1075

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 131

Ha3zBa HayKoBOi cIeniaJbHOCTI: [TpukiajHa MexaHika

lanyss / ralesi 3HaHb. MexaHiyHa iHXKeHepisa

OcBiTHBO-HayKOBa porpama 3i creniaJabHOCTI: [IpukianHa MexaHika
JlaTa 3axHcCTy:

CnenianbHICTB 32 OCBITOI0: O6po6Ka MaTepiasiB 3a CIELTEXHOIOTIIMU

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micuesﬂaxo,lI)KeHHﬂ: npocnekT bepecrericekuii, Kuis, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BY€HOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu). PhD 12344

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micuesnaxo,zm(eﬂnﬂz npocnekT bepecreiicekuii, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micuesnaxo,r.perHﬂ: npocnekT Bepecreticekuii, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHUX py6puK: 55.30.03.01, 55.57.31.31, 55.57.31.99, 55.01.77

Tema guceprauii:
1. MogenoBaHHS KOHCTPYKLITHO-€KCIITyaTallitHUX TEOMETPUYHUX [TaPaMETPIB i XapaKTEPUCTUK MEXaHIYHUX

IVICKOBUX I'PYHTOOOPOOHUX 3HAPSIIb 3 IEPCIEKTUBOI0 POOOTU3ALLi]
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Pedepar:

1. AKTyasbHICTh TEMU BUKOHAHOTO [IOCJIiI>)KeHHSI 0OyMOBJIeHa IIoTpebaMy Teopii Ta IPaKTUKU B [IOAATbIIOMY
BIJOCKOHAJIEHHI KOHCTPYKLIiIHO-EKCIUIyaTalliiHMX FEOMETPUYHUX [1aPAMETPIB i XapaKTEPUCTUK Pi3HOMAHITHUX
MalllMH, 30KpeMa IUCKOBUX 3HAPSIb AJIS1 MEXaHIYHOTO 06POOITKY I'PYHTY. 3a3HaueHi IUTAaHHS TaKOXX BaKJIMBI Ha
HUHIIIHbOMY €Talli pO3BUTKY HAIlOl lep>kaBy, [1OB'SI3aHOMY 3 BOEHHMMHU JisIMU Ha ii TepuTopil. Y el CKpyTHHUI Yac
CinbCbKe roCIiofapcTBo, /i€ NUCKOBI 3HapsAAs 171 06POGITKY I'PYHTY HalbiIbll pO3MOBCIOMKEHI, Biflirpae ofHy 3
IIPOBiHUX POJIEN B €KOHOMIL YKpaiHu. ToMy nokpaleHHs 10ro e(peKTUBHOCTI CTAHOBUTD HarajabHy IIPOOJIEMY [JIS
6araTbOX HayKOBUX PO3BiZIOK. Bimomo, mo ¢popma, po3mipu Ta o0KeHHS CKIaJI0BUX TEXHIYHUX 00'€KTIB CYyTTEBO

BIJINBAIOTh Ha IXHE IPOEKTYBAaHHS, BUTOTOBJIEHHS, I0JAJIbIIY €KCILIyaTallilo, SIKiCTb IPOMUCIIOBOI TpoayKuii. He



BUKJIIOYEHHSIM i3 HaBEe,EeHOTO ITPaBUJIa € TaKOX AUCKOBI 3HAPAIIS OJ1s1 MEXaHIYHOTO O6POGITKY I'PYHTY, IKUM
IIPUCBSIYEHO JaHe AucepTaliliHe gocuaimkeHHs. OKpecyeHi napaMeTpu i XapakTepucTuku GopMyloTh 6a30Bi
IIOKa3HMKY 6araTboXx BiITIOBITHMX arpapHUX Mpolecis. Lle cTocyeTbcsl, HAaNpUKIIa, BIVIMBY Ha BPOXKAMHICTD
POCIIMHHUX KyJIbTYP, EHEPT€TUYHUX, MaTePiaIbHUX, (PiIHAHCOBUX Ta iHIIMX BUTPAT, JOTPUMAHHS €KOJIOTTYHUX
BUMOT i T. . MeTozu, CIIpsSIMOBaHi Ha BUBYEHHS 00’ €KTIB IJISIXOM BUKOPUCTAHHS 3aMiCTh OPUTiHAIB MOAI6HUX JO
HUX MOJEJIEN, CTAHOBJISITh OCHOBY IIMPOKOTO KOJIA HAYKOBUX NOCJiIKeHb. Takuil migxiz, N03BOJIsIE€ y IPUNHATHI
TEePMiHM Ni3HaBaTH TPMBAJIi Ta IIBAIKOIUIMHHI SIBUILA i IPOLIECH, EKOHOMUTH IIPY LJbOMY Pi3HOMAaHITHI peCypCH.
Bigomo, mo Mogesi NoAingioThCsl Ha MaTepiainbHi Ta iHdpopmMauiiiHi. [lepui Bino6paxXyoTh JOCTiIKyBaHi
BJIACTMBOCTI OIpalbOBYBaHUX 00 €KTIB, SIBUIL i ITPOLIECIB 3a JOIIOMOTrOI0 IIEBHUX MIPEJIMETiB, PEYOBHUH TOLIO, a APYTi
- IIJIIXOM 3aCTOCYBaHHS HEOOXiIHUX OMUCIB. Y 3aJI€5KHOCTI BiJ] XapaKTepy OCTaHHIX BUOKPEMJIIOIOTb JIiHIBICTUYHI,
MaTeMaTH4Hi, KOMITIOTepHi Ta iHmi Moaesi. KoskHi 3 HUX 3a CBOIMU 03HAKaMM MOZIISIOTHCS HA Bif[TOBiAHI BUIU.
3okpemMa, MaTeMaTU4Hi 6yBalOTh aHAJIITUIHUMU, TEOMETPUYHUMH, JeTePMiHOBAaHNMHU, CTOXaCTUIHUMU,
IVICKPETHUMHU, HellepePBHUMHU, CTATUYHUMU, JTUHAMIYHUMHU, KOMOIHOBaHMMH (HAIIPUKJIAL, rpadoaHaliTHYHUMN)
towo. CTPIMKUI PO3BUTOK aBTOMAaTHU30BaHOTO TPOEKTYBAHHS NIPOAYKLii MAalIMHO-0yJyBaHHs 6arato B YOMy
00YMOBJIEHUH TOCATHEHHIMU Y cdepi KOMITIOTEPHOTO FeOMEeTPUIHOI0 MoZestoBaHHs Ha ocHOBi NURBS (Non-
Uniform Rational B-Splines), To6To HeoHOpinHUX panioHaIpHUX O6a3MCHUX CIlyaliHiB. HaBeneHi 3acobu
IO3BOJISIIOTh YHi(iKOBAHO 110/1aBaTy BCi KPUBI Ta IOBEPXHi IPyroro NopsiaKxy, a Takox Qirypu BULMX CTeleHiB. Lle
CJIyTye MigIPYHTSM 17151 THYYKOT'O BiITBOPEHHS BipTyaJbHUX TBEPAOTIIBHUX 00'€KTIB LIJISIXOM iXHBOIO TPAaHUYHOTO
IpencTaBJieHHs, iHmumMuy cyoBamu B-rep (Boundary representation) metogamu. V aHoMy BUIAIKy TPUBUMIipHE
TiJI0 OAAETHCSI OOMEKYIOUMMU TPAaHULSIMU Y BUTJISIZ] rpaHeli, pedep i BepluH. JIOTiYHUM [IPOJOBKEHHIM
OKpPECJIEHOI TEXHOJIOTii I0CTae NapaMeTPUYHE KOHCTPYIOBaHHS B CEPEJOBUILLi Cy4aCHUX MAIIMHOOYAiBHUX
CAD/CAE /CAM (Computer-Aided Design / Computer-Aided Engineering / Computer-Aided Manufacturing)
cucteM. lle 03BoJIsie THYYKO i TPOAYKTUBHO F€HEPYBAaTU Pi3HOMAHITHI IIPOEKTHI BapiaHTU ONPallbOBYBAHUX
BHPOOIB 3 METOI0 iXHbOI KOMIJIEKCHOI onTrMi3alii. [Toganbmyum y3araJbHEeHHSIM TaKoTo MiIXOAYy € 3alPOIIOHOBaHA
HAyKOBOIO IIKOJIO0 «['€OMETPUYHOIO MOZENIOBAHHS 00'€KTIB, pouecis Ta gsuy KIII im. Iropst Cikopcbkoro
METO/I0JIOTisI CTPYKTYPHO-TIapaMeTpUYHOro (OPMOYTBOPEHHS, SIKa allpoboBaHa y BITYM3HSHIN aBialiliHil ramysi.
HasiBHI cnoco6u, npuitoMuy Ta ajJifOPUTMU MOXKYTb OYTH He TiJIbKY YCIIIIIHO 3aCTOCOBAHI [1JIs1 TPOEKTYBAaHHSI iHIIO]
TEXHiKM, HalIPUKJIa], CiIbCbKOTOCIIOIaPChKOI, a I HaJIEXKHUM YMHOM YIO0CKOHAJIEHI, 10 TAKOK CTAaHOBUTb 3aBHaHHS
IAHOTO NOCIiIKEHHS. 30KPEMA, LI€ CTOCYETbCA iHTerpalii NpoLeciB IPOEKTYBaHHS Ta €KCIUIyaTalii JUCKOBUX
3HAPSIOb 1711 MEXaHIYHOTO 0OPOOITKY I'PYHTY, TOOTO BiANOBIIHUX €TAIiB iXHBOI'O JXUTTEBOTO LIMKITy. 3a3HAUEHe
IO3BOJISIE MiABUIYBATHU SKIiCTb CiJIbCBKOTOCIIOLAPCHKOI TEXHIKY, 3HVDKYBAaTH BUTPATU Ha Hei. OCHOBOO 114
y3rOIPKEHHSI CyNIePEeYIMBUX BUMOT NIpY 6araTOKpUTEPiaibHil ONTUMIi3allii IPOMUCIIOBOI MPOAYKILii 3a3BUYait
[IOCTAIOTh FEOMETPUYHI MO, SIKi TOEHYIOTh TOMDK CODOI0 iHIII MOAEi (KOHCTPYKLiMHI, MillHOCTI, TEXHOJIOTIi
BUT'OTOBJIEHHS, €KCIUTyaTaliliHi Tomo). OTXe, BUKJIaJeHUMU BUllle PakTaMy 1I0Ka3aHO aKTyaJIbHICTh 0OpaHoi TeMu

HayKOBUX PO3BiIOK.

2. The relevance of the research topic is determined by the needs of theory and practice in further improving the
design and operational geometric parameters and characteristics of various machines, in particular, disc tools for
mechanical soil cultivation. These issues are also important at the current difficult stage of development of our
state, associated with military actions on its territory. Agriculture, where disc tillage tools are the most common,
plays one of the leading roles in the economy of Ukraine in these difficult times. Therefore, improving its efficiency
is an urgent problem for many scientific studies. It is known that the shape, dimensions, position and construction
materials of the components of technical objects have significantly affect their design, manufacture, further
operation and the quality of industrial products. Disc implements for mechanical soil cultivation, which are the
subject of this dissertation research, are no exception to this rule. The outlined parameters and characteristics
form the basic indicators of many relevant agricultural processes. This applies, for example, to the impact on crop
yields, energy, material, financial and other costs, compliance with environmental requirements, etc. Methods
aimed at studying objects by using models similar to them instead of originals form the basis of many scientific
studies. This allows us to learn about long-term and fleeting phenomena and processes within a reasonable time



frame, while also saving various resources. Models are divided into material, which reflect the studied properties
by certain objects, substances, etc., and informational, which represent the objects, phenomena and processes
with the necessary descriptions. Depending on the nature of the latter, linguistic, mathematical, computer and
other models are distinguished. Each of them is divided into corresponding types according to their
characteristics. In particular, mathematical models can be analytical, geometric, deterministic, stochastic, discrete,
continuous, static, dynamic, combined (for example, graph-analytical), etc. The rapid development of modern
automated design of mechanical engineering products is largely due to achievements in the field of computer
geometric modelling based on NURBS (Non-Uniform Rational B-Splines). These tools present all second-order
curves and surfaces, as well as higher-order figures. This serves as the basis for the flexible reproduction of virtual
solid objects through their boundary representation, in other words B-rep. In this case, a three-dimensional body
is represented by boundary limits in the form of faces, edges and vertices. A logical extension of this technology is
parametric design in the environment of modern mechanical engineering CAD /CAE /CAM (Computer-Aided
Design / Computer-Aided Engineering / Computer-Aided Manufacturing) systems. This allows for the flexible and
productive generation of various design options for the products being developed with the aim of their
comprehensive optimisation. A further generalization of this approach is the methodology of structural-
parametric shaping proposed by the scientific school «Geometric Modelling of Objects, Processes and
Phenomena» of the Igor Sikorsky Kyiv Polytechnic Institute, which has been tested in the domestic aviation
industry. The existing methods, techniques and algorithms can be successfully applied not only to the design of
other machinery, such as agricultural equipment, but also properly improved, which is also the task of this study.
In particular, this concerns the integration of the design and operation processes of disc implements for
mechanical soil cultivation, i.e. the corresponding stages of their life cycle. This allows improving the quality of
agricultural machinery and reducing its costs. The basis for reconciling conflicting requirements in multi-criteria
optimisation of industrial products is usually geometric models that combine other models (constructional,
strength, manufacturing technology, operational, etc.). Thus, the above facts demonstrate the relevance of the
chosen topic of scientific research.
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