O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U031805

Jep>kaBHUH peecTpauiliHuI HOMeP: 0119U001173

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 17-06-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: Po3p’s3aHHs HU3KY MOJEJIbHUX 3324, BU3HAYEHHSI OCOBIMBOCTEN | MK 3aCTOCYBaHHS
PO3p06IEHUX KPUTEPIiB (YMOB) CTIMIKOCTI, IOPiBHSHHS PE3YyJIbTATiB, 3HANAEHUX €EMITIPUYHUMH, €HEPTeTUYHUMMY i

BiIOMMMM METOOAMU
IToyaToK eramy: 01.2020
3akiHYyeHH4d eTamy: 12.2020

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizmaHO0i 0cO6H): LleHTpaNbHOYKPAIHCHKMI

HalliOHAJIbHUI TEXHIYHUH YHIBEpCUTET
Kopg 3a €IPIIOY: 02070950

MicueBHaxo,ereHHﬂ: npoct. YHiBepcuteTcbkuii, 6ya. 8, M. KponuBHuupkuii, KponiBHuLbKMMA p-H.,
KipoBorpazceka 06:1., 25006, Ykpaina

dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedomn: 380522559266, (0522) 55-10-49, www.kntu.kr.ua

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB piznuHO0i 0cO6H): IleHTpanbHOYKpAiHCHKMI

HalliOHAJIbHUY TEXHIYHUH YHIBEpPCUTET
Koz, 3a €JIPTIOY: 02070950

Micue3Haxoa>KeHHSI: npocr. YHiBepcuteTchkuii, 6y, 8, M. KpornsHuibKuii, KponiBHUIBKHUIL p-H.,
KipoBorpazcska 06:1., 25006, Ykpaina

dopma BiracHocTi:

Cdepa ynpaBitiHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon: 380522559266

VI. II>)kepeJsia, HanpsiMu Ta o6csaru piHaHcyBauHs [IiP

IlincraBa pjist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 LEHTPaILHUM OPraHOM BUKOHABYOI BIajy,

aKkazieMielo HayK (TOJIOBHUMHU PO3NOPSTHUKAMU O0I0P)KETHUX KOLITIiB Ha npoBeneHHs: HIIKP)

HallpHM Q)iHchyBaHHH: 2.1 - pyHmaMeHTabHi JOCIiIPKEHHS
,beepe.na (l)iHaHCYBaHHﬂ

7713 - KOIITH eP>KO0I0AKeTy

Kog, nporpamuoi kinacudikarnii BugaTKiB i KpeauryBaHHs (KITKBK): 2201040

dakTHyHHuH 00csT QpiHaHCYBaHHS (THC. IPH.): 394.972




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Crabinizanjis i cTiliKicTh pyXy HE3PiBHOBaKEHOTO OOEPTOBOIO HECYUOTO Tijla B BiJIbHIl UM 130/1bOBaHiN MexaHiuHil

cucremi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Stabilization and stability of motion of the unbalanced rotating carrier body in a free or isolated mechanical

system.

Pedepar yKpaiHCBKOIO:

Po3pob6eHuil y3araJbHeHUI eHepreTUYHU MeToJ, OCiI>)KeHHs AUHAMIKY MeXaHIYHUN CUCTeM, CKIIaJeHUX 3
POTOpa Ha i30TPOIHUX MPYXHO-B'I3KMUX OIIOPAX, IPUESHAHUX O POTOPA TiJl, HA SIKi AilI0Th IIPU PyCi BiTHOCHO
pOTOpa IPYXHi i B'3Ki cuau. MeTon 03B0JIs€: CKIaAATU PiBHSHHS YCTAJIEHUX PYXiB CUCTEMMU; 3HAXOIUTH Lii pyXH;
IOCJIiIKyBaTy iX YMOBU 3apOJIpKEHHSI, iCHYBaHHS | 3HUKHEHHS; OLIiHIOBATH CTilKiCTh PyxiB. M€TOJ, 3aCTOCOBHUM SIK
IO IOCJIiIKEeHHSI IPoLieCcy aBTOOQIaHCYBaHHS, TaK i J1s JOCifKeHHs edpekTy 3omepdebra (3aCTpsSraHHs
MIpUENHAHUX TiJl — MasITHUKIB, KyJib, POJIMKIB...). [I0Ka3aHo, 1110 SKI0 He KOHKPeTU3yBaTH IIPUENHAHI Tina
(Hampuksan, TAI aBTOOAJIAHCUPIB, 10 6aJIaHCYIOTh POTOP), TO METO]L, JO3BOJISIE ONePKYBaTH y3arajabHEHi yMOBU
CTiliKOCTi (HacTaHHS aBTObGAIaHCYBaHHSI), IPUIATHI 17151 poTOpa 3 Pi3HUMU IPUENHAHUMU TislaMu (aBTOOasIaHCUPIB
Oynb-siIKOro Tumy). Lle BUKopucTaHo 1j1s1: 100y10BY 3arajbHoi TEOPii IaCMBHOIO aBTOOA/IaHCYBAaHHS; OOIPYHTYBaHHS
IpaLe3fgaTHOCTI eMIIPUYHUX KPUTEPIiiB HACTAHHS aBTOOAJIAHCYBAHHS M CTIIKOCTi OCHOBHUX PYXiB, PO3PO06JIEHUX Y
[IOTOYHUX i onepenHiX OCTiIpKeHHSX; CUHTE3Y i JOCTiIKeHHS JUHaMIKU Pe30HAaHCHUX BiOpaLliiHUX MaLIKH, 0
IIpaLoloTh Ha eeKTi 3omepdesbaa. 3 BUKOPUCTAaHHIM €HePreTUYHOIO MEeTOY PO3B'si3aHa HU3KA MOJIEJIbHUX
3agad. [1py 1bOMY LOCIIIPKEHI: - PEKMMHU CUHXPOHHOTO OOEPTaHHS i peKMMU 3aCTPSITaHHS BAHTAXIB (KYJIb,
POJIMKiB, MAasITHUKIB) B POTOPHIll CUCTEMI 3 aBTOOATIAHCUPOM; - YMOBU HACTAHHS aBTOOATIAHCYBaHHS B PaMKax
IIPOCTOPOBOI MOJeJIi pOTOpa Ha i30TPOIHUX IIPYKHOB'SI3KMX OII0Pax, 110 CTATUYHO i JUHAMIYHO 6ajlaHCyeThCs
IBOMA i Gijbllle TACUBHUMU aBTOOalaHCMpaMu Oy1b-sIKOTO TUITY; - AMHAMIKa yCTaJe€HUX PYXiB OJHO-, IBOX- i
TPbOXMACOBMX PE30HAHCHUX BiOpaliliHUX MallIvH, M0 Npalol0Th Ha eekTi 3omepdenbna. IIpu po3s’s3aHHi
MOJeJIPHUX 337134 yIepiue po3pobsieHi MeToaU i MigXoau 10 aHAITUYHOTO i YMCJIOBOTO PO3B'SI3aHHS 3334 3
nocuimkeHHs edexkTy 3omepdesblia B pOTOPHUX, 30Kpema — BibpaljiliHux MamnHax. BoHu IpyHTYIOTbCS Ha Teopil

6idypkariiil pyxis. BiilloBinHO [0 MigX0Ny BU3HAYAIOTbCSIYMOBUICHYBAaHHS,3apOIKEHHAI3HUKHEHHSIBCIXMOKIIN

Pedepar aHIJIiHCBKOIO:

A generalized energy method for studying the dynamics of mechanical systems composed of a rotor on isotropic
elastic-viscous supports, bodies attached to the rotor, which are acted upon by elastic and viscous forces when
moving relative to the rotor, has been developed. The method allows: to compose equations of steady motions of
the system; find these movements; to investigate the conditions of their origin, existence and disappearance;
evaluate stability of movements. The method is applicable both to the study of the self-balancing process and to
the study of the Sommerfeld effect (the jamming of attached bodies - pendulums, balls, rollers...). It is shown that if
the attached bodies are not specified (for example, the type of autobalancers balancing the rotor), then the method
allows obtaining generalized stability conditions (occurrence of self-balancing), suitable for a rotor with various
attached bodies (autobalancers of any type). This was used to: build a general theory of passive self-balancing;
substantiation of the workability of the empirical criteria for the onset of self-balancing or the stability of the main
movements, developed in current and previous studies; synthesis and research of the dynamics of resonant
vibration machines operating on the Sommerfeld effect. A number of model problems were solved using the
energy method. At the same time, the following were investigated: - modes of synchronous rotation and modes of
jamming of loads (balls, rollers, pendulums) in a rotary system with an autobalancer; - the conditions for the
occurrence of self-balancing within the framework of the spatial model of the rotor on isotropic elastic supports,



which is statically and dynamically balanced by two or more passive self-balancers of any type; - dynamics of
steady motions of one-, two-, and three-mass resonant vibration machines operating on the Sommerfeld effect.
When solving model problems, methods and approaches to the analytical and numerical solution o

Ingexc YIK: 531, 622-752+62-755:534.1

Koau TemaTHYHHX PyOPHK: 30.15.02

KepiBHHKH po6OTH

Bsiacue IlpizBuuie Im's I10-6aThKOBI: dinimonixin Fennaziit Bopucosuy
HayKoBHH CTYIIHb: fi. T. H., I-p TEXH. HAYK

BueHe 3BaHHSI: npodecop, npod.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: YMOBM CTIHIKOCTi yCTaJI€HUX PYXiB POTOPIB i 06€PTOBMX KOCMIYHUX anaparis,

3HaZEHi y HU3Li MOJEJIbHYX 337a4 i3 3aCTOCYBaHHSIM PO3POOJIEHUX KPUTEPIiB (YMOB) CTIMKOCTi

Ha3zpa HTII auri#icbKo¥0: Stability conditions for steady motions of rotors and rotating spacecraft, found in

a number of model problems with the use of developed stability criteria (conditions)
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi pe3yJIbTaTH: Bupobu TexHiuHi, MeToau, Teopii

FaJIy3b 3aCTOCYBAHHSI: ['ajysi MPOMUCIIOBOCTI: MAIMHOOYAyBaHHS, OyAiBHUITBA, BUAOOYBAaHHS, CiJIbCHKOTO

rocriogapcCrtBsa
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: YmoBu criiikocTi ycraseHux pyxiB poTOPiB i 06€PTOBUX KOCMIYHUX anapaTis, 3HANIEH] y HUBIL]
MOJIeJIbHUX 33]1a4 i3 3aCTOCYBaHHSIM PO3POOJIEHUX KpUTEPIiiB (YMOB) CTiIKOCTI., 30KpeMa 3allpOIIOHOBaHa liijla HU3Ka
CII0CO06iB 30yI>)KE€HHS BiOpalliil Y1 6aslaHCyBaHHSI )KOPCTKUX i THYYKUX POTOPIB. Bci TeXHiuHi pillleHHs 3axUIleHi

IIaTeHTaMu1 YKpaiHIA i TOMY HpI/IBa6JII/IBi AJId BIIPOBAIPKEHHS Ha BiTYMBHSIHUX I'[iI[HpI/IGMCTBaX. 30KpeMa

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,
TEXHOJIOTIN TOIO) 1J151 3a6e3MeYeHHs eKCIIOPTHOrO MOTEeHIialy Ta 3aMillleHHIo iMopTy, EKOHOMisl eHepropecypcis,

ExoHoMis MaTepianiB, 3MeHIIeHHs 3HOCY 001agHaHHs, [TifBuIleHHs IPOLyKTUBHOCTI ITpali
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2020
3akiHyeHHs eTamy: 12.2020

Cno>kuBavi NPOAYKILii: Haykosi Ta OCBiTHI 3aKJay; MiAANPUEMCTBA rajy3eil IPOMUCIOBOCTI:
MamuMHO6yTyBaHHs, Gy/[iBHUITBA, BULOGYBaHHS, Ci/IbCHKOTO FOCMIOIaPCTBA 30KPEMA MOXKYTh GYTH 3aCTOCOBaHi Ha

eTanax IIPOEKTYBaHHS POTOPHUX i Bi
IlepcneKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
HoparkoBa iHdopmamist:

Ha3zsa HTII ykpaiHCBKOIO: HoBi aHa/miTH4YHI METOAM JOCTIIPKEHHS AMHAMIKM 3a3HAYEHUX CUCTEM: EMITIPUYHI

KpuTepii HacTaHHS aBTOOAJIAHCYBaHHS UM CTIKOCTi OCHOBHUX PYXiB (PYXiB, Ha SIKUX pOTOP 36a71aHCOBaHUI



NIpUEeIHAHUMU TiIaMU); EHePreTUYHI METOIU OCiIKEHHS AUHAMIKU MeXaHIYHUX CUCTeM; Y3araJbHeHUN
€HEPreTUYHUN METOJ, 17151 JOCIiIPKEHHS IMHAMIKY POTOPHUX CUCTEM; YMOBH CTiMIKOCTi yCTaJIEHUX PYXiB POTOPIB i
00epTOBUX KOCMIYHMX anaparis; EJlemMeHTH 3arajbHOi Teopii NacuBHOro aBToOaaHcyBaHHs; Lina HU3Ka cr1ocobiB
30yIpKeHHs Bibpalill un 6ajlaHCyBaHHS )KOPCTKHUX i THYYKUX POTOPiB; HU3ka MofesibHUX 33[1a4 3 TOMIYKY YCTaJI€HUX

PEXUMIB PyXy Pi3HUX MEXAHIYHMX CUCTEM, BUSIBJIEHHSI YMOB iX 3aPOIKEHHS, iCHYBaHHSI, 3HUKHEHHSI i CTIIKOCTI

Hassa HTII aHr1ificbKOI0: New analytical methods of studying the dynamics of the specified systems:
empirical criteria for the onset of self-balancing or stability of basic movements (movements on which the rotor is
balanced by attached bodies); energy methods of studying the dynamics of mechanical systems; Generalized
energy method for studying the dynamics of rotor systems; Stability conditions of steady motions of rotors and
rotating spacecraft; Elements of the general theory of passive self-balancing; A number of ways to excite vibrations
or balance rigid and flexible rotors; A number of model problems on finding stable modes of movement of various
mechanical systems, identifying the conditions for their origin, existence, disappearance and stability

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s ki HTII e 6ysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Bupobu TexHiuHi, MeToau, Teopii, pekomeHpauii i3 3actocysanns [1AD gs
3piBHOBaKEHHSI IIBUAKOOOEPTOBUX PYXOMUX POTOPIB (’)KOPCTKUX — MAxXOBUKIB, POTOPIB TypbiH, pOTOPiB

€JIEKTPOJABUTYHIB TOLLO; THYYKUX — pOTOPiB ['T]], KaplaHHUX i KOJIIHYaCTUX B

raJIysb 3aCTOCYBAHHSI: MalIMHOOYyBaHHs, TPUIaf00yJyBaHHs, aBiaTeXHIKM i TPAHCIIOPTY; KOCMiYHa rajy3b;

TeopeTUYHa MeXaHika
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Hosi meToau e - enuHi icHYI0Yi METOMIM, 1110 TO3BOJISIIOTE: JOCIIXKYBATH JMHAMIKY POTOPIB, 1110
OaslaHCyIOThCSI aBTObOaIaHCHpaMu 3 6araTbma BaHTa)KaMy, 6araTopsIHIMU aBTOOaIaHCPaMK, HaJIMipHOIO
KiJIPKICTIO aBTOOaIaHCHpaMH TOLIO, 6yyBaTH 3arajbHy TEOPilo IAaCMBHOTO aBTOOAJIaHCYBAHHS, IPUAATHY 1151
aBTob6asaHCUpamu OyIb-SIKOTO TUILY; DOCHIIpKyBaTH IUHAMIKy KA 3 ekilbkoMa IpuegHaHMMU TillaMu;
IOCJIiIKyBaTH JMHAMIKY BiOpaliliHUX MallVH 3 BiOpO30yQHMKAMU y BUTJISA IACUBHUX aBTOOAJIAaHCUPIB 3 6araTbma
BaHTaKaMU. Y3arajbHEHU €HEPTeTUYHUI METO, LOCIIIPKEeHHS IUHAMIKA MEXaHIYHUI CUCTEM, CKIIAIEHUX 3
POTOpa Ha i30TPOIHUX MPYXHO-B'I3KUX OIIOPaX, IPUESHAHUX O POTOpPA TiJl, Ha SIKi Ail0Th IIPU PyCi BiTHOCHO
pOTOpa NPY>KHI i B'SI3Ki CUJIX LO3BOJISIE: CKIALATU PiBHSIHHS YCTAJIEHUX PYXiB CUCTEMU; 3HAXOUTH Lii PyXU;
IOCIIiIPKyBaTH iX YMOBU 3apOIyKEHHSI, iCHYBaHHS | 3HUKHEHHS; OLIiHIOBATH CTilKiCTh PyxiB. MeTOJ, 3aCTOCOBAaHUM SIK
L7151 OCJIiIPKEHHSI IIpoLiecy aBTobaaHCyBaHHs, TakK i s mociipkeHHs epekty 3omepdenbaa (3acTpsiraHHs
IIPUEHAHUX TiJl — MAsITHUKIB, KyJib, POJIMKIB...). MeTOz, BUKOPUCTAHO [J151: 100YI0BY 3arajbHOi TEOPii MaCUBHOTO
aBTOOAIAHCYBAHHS; OOI'PYHTYBaHHS MTPalle3JaTHOCTI eMIIPUYHUX KPUTEPIiiB HACTAHHS aBTOOATIaHCYBAHHS YU
CTilIKOCTi OCHOBHUX PYXiB, pO3p0O0JIEHUX Y [IOTOYHUX i ITONepeHiX JOCTiIKEeHHSIX; CUHTEe3Y i JOCiIKeHHs
IVHaMiKU pe30HaHCHHUX BiOpallilHUX MalIKH, 110 NPaLoloTh Ha edekTi 3oMepdenbaa. 3 BUKOPUCTAHHIM
€HepreTUYHOro METOy PO3B’sI3aHa HU3KA MOJEJIbHUX 3a11a4, aKTyaJIbHUX [IJ1s1 IPAKTUKH, Y SIKUX MOJIEJIIOETHCS PyX:
- KOCMiYHUX anapariB, sIKi CKJIaJal0ThCsl 3 06€PTOBOr0 HECYYOro Tija i MpreIHaHUX IO HbOTO AEeKiIbKOX TiJl; -
LIBUJIKOOOEPTOBUX POTOPIB KOHKPETHHUX (30KpEMa, PyXOMHX) MallllH; 30KpeMa, yIeplie po3pobJieHi MeToau i
MiIX0o4M N0 aHATITUYHOTO i YMCJIOBOTO PO3BsI3aHHSI 33/1a4 3 JOCiIKeHHS epekTy3omepdesbla B pPOTOPHUX, B TOMY

qucJi - BibpaniiiHux MalmyHax. BOHU IpyHTYIOTBCS Ha Teopil 6ipypKariiil pyxiB.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunumnoBo HOBOI npoayKuii (Marepiasis,
TEXHOJIOTI} TOIO) /1J1s1 3a0€e3MeYeHHs] eKCIIOPTHOTrO OTEeHIiany Ta 3aMillleHHIo iMnopTy, IoJinieHHs cTany
HaBKOJIMIIHLOTO cepenoBuina, EKoHOMIs eHepropecypcis, EKOHOMis MaTepiasiB, 3MeHIIEHHS 3HOCY O6/IaiHAHHS,

aKTyaJsbHi /11 BiliICbKOBUX MOTPEO 1J1s1 CIIOCTEPEXKEHHS], CKAHYBAaHHSI TIOBEPXHi 3eMJli, yTOUHEHHS KapT TOLIO.

Bnyins HTII Ha moBKiJjs:



BnposapaskeHHst HTII:Briposamkeno

ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 01.2020
3akiHyeHHs eTamy: 12.2020

Cno>kuBaui npo,uyKILi'i: [TligmpuemMcTBa 110 BUITYCKYy MalIMHOOYiBHOI, Npuiafo0y1iBHOI, IPOLyKLii; aBiallifiHO1

TEXHIKU ¥ TPAHCIIOPTY
IlepcneKTHBHI PUHKH: VkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiGHMIT 0GCT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POGOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI:
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HoparkoBa iHdopmamist:
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