O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0413U006859
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 10-12-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Henta €BreH MukoaanoBu4

2. Tsenta Evgeniy Nikolaevich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.05.17

Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: [inpasivHi MalvHy Ta rigpONHEBMOArperaT

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcCTy: 14-11-2013

CreniaJbHICTh 32 OCBITOIO: 8.090209

Micue po60oTH 34,00yBava: HaujoHanbHuil TEXHIYHMIA YHiBEpCUTET "XapKiBCbKUIA TIOJITEXHIYHMIA iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHs: 61001, m. XapkiB, Bys. Kupnuiosa, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BYE€HOI pagH): [ 64.050.11

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
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 HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHs: 61001, m. XapkiB, Bys. Kupnuiosa, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 55.30.29.31
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1. loninmeHHst po60490ro MpoLecy rifpoarperara HaBiCHOro 06J1alHaHHSI TPAKTOPA LIJIIXOM CUHTE3Y
KOPUTYBaJIbHUX IIPUCTPOIB

2. An improvement of working process hydraulic unit of the tractor mounting equipment by the synthesis of

correcting devices

Pedepar:

1. O6'eKT mOCHiIKEeHHS - IPOIeCcH B3aemMoii po604oi pigyHu 3 BUKOHABYMMU OPraHaMU Tifjpoarperata HaBiCHOTO
obsagHaHHs. MeTa NOCIIiIKeHHs - TOJIMNIIeHHs [IOKa3HUKIB IKOCTi AMHAMIYHUX XapaKTE€PUCTHUK rifpoarperara
HaBiCHOrO O0JIaIHAHHS TPAKTOPA Ha OCHOBI PO3POOJIEHO] MaTeMAaTUYHOI MOJIeJli Ta CUHTE3y KOPUTYBaJIbHUX
npuctpoiB. OCHOBHI METOOY NOCJII)KEHHS: CUCTEMHUI aHasi3, METOIU TEOPil MallluH i MexaHi3MiB, MeTonu
MEXaHIKU PiIVHYU Ta ra3y, METOAY MaTeMAaTUYHOIO MOZEIIOBAHHS, METOIY T€OPii ONITUMAJILHUX CUCTEM.
TeopeTuuHi i TpakTHUYHi pe3y/bTaTU CTAHOBJISITh: IPOTPaMHe 3a0€31€YeHHS Y BUTJI] AiarpaM 00YMCIIIOBAJIbHUX
6710KiB nakera VisSim; MeToguKa CUHTe3y KopuryBajbHOro npuctpoio (I1J1-perynsropa) 3 HeMiHITHUMUA

3a71€XXKHOCTSIMM KaHaJIiB HaCTPOIOBAaHHSA; METOLKKA CUHTE3Y KOPUTYBaJIbHOT'O IIPHUCTPOIO, IO JO03BOJISIE MTOJTIMIITUTH!



po6ounii Mpoliec rigpoarperaTta; MOAyJAbHUN NPUHIUI TOOYAOBU MaTEMAaTUYHOI MOJIei rijpoarperara 3i 3MiHHOIO
CTPYKTYPOIO; aJITOPUTM YBEIEHHS B MAaTEMAaTUYHY MOZEJIb rijpoarperara B akeTi Vissim eKcrieprMeHTaNbHUX i
MOJeJIbHUX KpUBUX. HayKkoBa HOBM3HA: yIieplie po3po6yeHO BIOCKOHAJIEHY MaTeMaTUUHy MOZeJIb po604oro
IIPOLIECY Tifpoarperara HaBiCHOTO 00JIaJIHAHHS, IO BPaXOBY€E Mi’KEJIEMEHTHI 3B'S13KHY, HEJIiHIMHICTb XapaKTePUCTUK
TiIpONpUCTPOiB, XBUJILOBI IPOLIECU Y TPYOOITPOBOLAX, ABO(MA3HICTD i CTUCIMBICTL PO60YOI pinnHM, 3MiHY
KoediljieHTa BUTPaTU B APOCEJIbHUX LIiJINHAX €JIEMEHTIB, 3MiHy HaBaHTa>XEHHS, TEPTS y 30JI0THUKOBUX I1apax,
3BOPOTHI BiJi'€éMHi 3B'S13KY, Ta JO3BOJISIE BUKOHATU IIMPOKMM KOMIJIEKC JOCIIKEeHb JVHAMIKM riffpoarperara i
MOJIMIINATY MOTO CTaTUYHI Ta AUHAMIYHI XapaKTEPUCTUKY; YIIEPIIEe 3AiICHEHO IUHAMIYHNY CUHTE3 KOPUTYBAJIbHOTO
IIPUCTPOIO 32 iIHTErpaJIbHUM KPUTEPieM, 110 3abe3Ievye iCTOTHe 3HMKEHHS KOJIMBaHb IIBUIIKOCTI IepeMilleHHS
IITOKIB ripouuiHApiB (HaBiCHOTo 06J1aiHaHHSI) Ta 3MEHIIEHHSI 11yJbCallill TUCKIB poO0YOi piluHYU B Pi3HUX
riIpONPUCTPOSIX Tifpoarperara; yneplie BUKOHAHO CUHTE3 KOPUT'YBaJIbHOTO MIPUCTPOIO, HEJTiHilHI XxapaKTepuCTUKU
HACTPOIOBAJILHUX KAHAJIIB SIKOT'O PEAJIi3yl0Th HEBEJIMKI 33/1aHi ITI€PEMIIIEHHS Ta BifIPALIOBAHHS MAJIMX CUTHAJIIB
PO3Y3roP>KeHHS 3a IT0JIOKEHHSIM HaBiCHOro 06J1ajHaHHS i TAroBUM 3ycusuisaMm. CTymiHb ynpoBaipkeHHs: Kadenpa

rigpomamuH HTY "XTII", TOB "[Ipomrinponpuson” (M. XapkiB). ['any3b BUKOPUCTaHHS - MAIIMHOOYIyBaHHSI.

2. Object of research is the interaction processes of working liquid with the executive bodies of hydraulic unit of
the mounting equipment. Purpose of research is the improvement of the dynamic characteristics quality of
hydraulic unit of the tractor mounting equipment on the basis of developed mathematical model and synthesis of
corrective devices. Basic research methods are: system analysis, methods of machines and mechanisms theory,
methods of liquid and gas mechanics, methods of mathematical modelling, methods of the optimal systems theory.
Theoretical and practical results are: the software in the form of diagrams of computing blocks of a VisSim
package; procedure of the correcting device (PID-regulator) synthesis with non-linear dependences of control
channels; procedure of correcting device synthesis allowing to improve working process of hydraulic unit; modular
principle of hydraulic unit mathematical model with variable structure; algorithm of input into the mathematical
model of hydraulic unit in a VisSim package of experimental and model curves. Scientific novelty is: for the first
time the advanced mathematical model of working process of hydraulic unit of the mounting equipment was
developed and it takes into account the inter-element connections, non-linearity of hydraulic devices
characteristics, wave processes in pipelines, two-phasing and compressibility of working fluid, changing of
discharge coefficient in throttle apertures of elements, changing of load, friction in the valve couples, reverse
negative connections, and allowing to perform a wide complex of researches of hydraulic unit dynamics and to
improve its static and dynamic characteristics; for the first time the dynamic synthesis of correcting device by the
integral criterion was carried out and it provides an essential reduction of speed fluctuation of motion of hydraulic
cylinders rods (mounting equipment) and decrease of pressure pulsation of working fluid in various devices of
hydraulic unit; for the first time the correcting device synthesis was carried out, the adjusting channels non-linear
characteristics of which realize the small set movements and working out of small mismatching signals by the
position of the mounting equipment and traction effort. Degree of implementation: chair of hydraulic machines of
NTU "KhPI", LRC "Promgidroprivod" (Kharkov). Scope - mechanical engineering.
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