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OcTaHHl JecATUpIYYSl XapaKTePU3YIOThCA LUIUM PSAJIOM JTOCHIIKEHb B
HanpsIMKy TOYHOTO TBAPUHHUIITBA, SIKE IHTEHCUBHO PO3BUBAETHCS B KpaiHax €Bporu,
Amepuku Ta A3ii 3 MomeHTy Horo ¢opmyBanHs B 2003 pomi [1]. HoBi HaykoBi
MIIXO/M, K1 Peani30ByIOTbCS B TBAPUHHUIBKIM Taily31 BUKOPUCTOBYIOTH OCTaHHI
nocsirHeHHs: nipomucioBocti 4.0 ta [oT TexHosOTIHM, OXOIUIIOIOTH EKOHOMIYHI,
TEXHOJIOT14HI, JIOTICTUYHI Ta COLIAJIbHI acreKkTH [2].

Pi3HOMaHITHICTH BHIB poraToi Xyqo0u, BIAIMIHHOCTI Y TIOTOJIB’1 Ta yMOBax ix
yTpPUMaHHS BUMAraroTh BiJ] KOHCTPYKTOPIB Ta PO3POOHHKIB CLIILCHKOTOCIOIAPCHKOL
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TEeXHIKH BI/IpO6HI/IHTBa e(heKTUBHUX, BHCOKOTIPOTTYKTHBHHUX 1 HaAIHUX 3acO0IB IS
IPUTOTYBaHHA 1 po3/iaBanHs kopMmiB [3]. ABTOpu OararboX HAyKOBHX pOOIT
B1IMIYafOTh, IO JJIS YCITIIITHOTO Ta CTAJOT0 PO3BUTKY Tally3i HEOOXiJHE BUBUYEHHS Ta
BIIPOBA/DKEHHS CYYaCHUX TEXHOJIOTIH TOAIBIl, po3poOKa BHUCOKOHAIIMHHX Ta
YAOCKOHAJICHHS ICHYIOUMX MAIIIMH Ta 00Ja{HAHHS JUIsl TBAPUHHUIITBA [6, 7] Ta KOPMO
BupoOHuITea [4, 5]. Came Bim €hEKTHBHOCTI TEXHOJOTIYHOTO IIPOIIECY TOJiBII
Oararo B YoMy 3ajiekaTh OOCITH Ta SIKICTh MPOAYKINIT TBapuHHUIITBA [ 1, 3].

B mpomeci  ekcrutyatamii  3MillyBaudiB-KOpMOpO3daBadiB  HEOOXigHE
3a0e3IeueHHs] BUCOKOTO PIBHSI TOKa3HUKIB HamiitHOCTI [4, 8]. BimmoBa Oymb-skoi
MiJICUCTEMHU  3MIIITYBa4yiB-KOPMOPO3/1aBayiB MPHU3BOAUTH JO TMOPYIIEHHS BCHOTO
KOMIUICKCY TEXHOJIOTTYHHMX OTmepaiiii rofisii. Lle Moxe cTarnm mpuYMHOIO 3HMKEHHS
piBHS Tpale3qaTHOCTI 3aco0iB Ui TPUTOTYBaHHA 1 PpO3AAaBaHHS KOPMIB SIK Y
rapaHTiiHUI Tepio, Tak 1 OPOTIroM yChoro TepMmiHy ciayxou [9]. HaiiGinbim
BIAMOBIJaTbHUM Ha Tnomsig  Oarathox BueHux [10], € modarkoBuil mepion
BUKOPHUCTaHHS 3MIIIyBadiB-KOpMOpo3aaBadiB. Came MOPYIICHHS YMOB Ta PEXUMIB
eKCIUTyaTalli, HEeAOCTAaTHIA pIBEHb TEXHIYHOIO OOCIYyroBYBaHHS 3aco0iB Y
rapaHTIMHUM ep10/1 MOXKE MIPU3BECTH 10 BUHUKHEHHS TIEpeIYacHUX BIJMOB.

MeTor 1IHOTO AOCHITKEHHS € BUSBICHHS KOHCTPYKTHUBHUX, BUPOOHHYHUX Ta
EKCIUTyaTal[liHUX BIIMOB, MPUYMH iX BUHMKHEHHS Ta 4acy Ha iX YCYHEHHS IS
arperariB 3aco0iB JJii IPUTOTYBAaHHS 1 PO3JIaBaHHS KOPMIB Yy TIEpioj] rapaHTIHOTO
00CITyroByBaHHS.

OcobnuBe Miciie cepesi CydyacHHX 3aco0iB JIJIsi MPUTOTYBAHHS 1 PO3/IaBaHHS
KOpPMIB 3aiiMaloTh 3MINIyBayl-KOPMOPO3/aBadi BiJi BIIOMHUX MAIIMHOOYIIBHUX
mignpuemMcts €Bponu Tta CIIA: KUHN (®panwmis); Siloking Ta Strautmann
(Himeuumnna); Delaval (IIsemist); Trioliet (Himepnanau); Roto-mix (CILIA); Seko
(Itamist); Ta iHmN. 3aBOAM ClIbChKOrOcmogapchkoro MammuHoOynyBaHHs KUHN
(®panirisi) BUTOTOBIAIOTH MPHUYINHI Ta CaMOXiJHI 3MillyBa4yi-KOpMOpO3/1aBayl.
[IpuyinHi 3MilIyBadi-KOpMOpo3/aaBayl 3a0e3neuyroTh MOAPIOHEHHS, 3MIITyBaHHS,
TPAHCIIOPTYBAaHHS, TO3YBAaHHS Ta PO3IaBaHHSI KOPMOBHUX CYMIIIICH.

3 KOXKHMM pPOKOM Ha TBapUHHUIBKUX ¢epmax YKpaiHu 3pOCTa€ KIIbKICTh
3MilryBadiB-kopMopo3aaBadiB ToprisenbHoi Mapku PROFILE 12.2 DS ta PROFILE
14.2 DS (KUHN, ®panmis). Ane mopsiia 3 IIMM 3pOCTa€ HEOOXITHICTh OIIHKH
MOKa3HUKIB PEMOHTOMPHUAATHOCTI 3ac00iB, 0COOMMBO B TapaHTiiHuMi mepion. s
mpobJieMa po3IITHYyTa B OKPEeMHUX HayKoBUX poborax [9, 10], ajie BOHM HEAOCTAaTHBO
B1JI0OPXKYIOTh 3HAaYEHHS KUTbKICHUX TOKA3HUKIB PEMOHTONPHUIATHOCTI 3MIIIyBayiB-
kopmoposnaBayiB  PROFILE came st rapanTiiiHoro mepiogy eKcIuTyarariii.
Peanizamito 1MX HAyKOBHMX IMJIXOJIB YAaCTKOBO BiJOOpa)X€HO B CTaTTAX, B SIKUX
OTpUMaH1 3HaYEHHsI TTOKa3HUKIB 0e3BiAMOBHOCTI [4, 10] Ta peMonTOnIpuAaTHOCTI [11]
B yMOBaX €KCIUTyaralii, MPeACTaBICHO iX BUKOPUCTAHHS B aHAIITUYHUX CHOCO0aX
JTOCIIKCHHS Ta 3a0e3MeueHHs HaaiiHoCTi [8, 9].

3anpornoHOBaHl B CTaTTSIX HAYKOBO-METOAMYHI MIIXOAM MAarTh BCl1 MIJICTaBU
OyTM BHUKOPUCTAaHUMHU JJIi BU3HAYEHHS PEMOHTONPHUAATHOCTI  3MILIyBayiB-
KOPMOpPO3/1aBaviB, OIIIHKHU Ta 3a0€3I1eUeHHS MOKa3HMUKIB X HAIIHHOCTI.
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3a pe3ynapTaramMu MPOBEACHUX JOCIHIKEHb BCTAHOBICHA PEMOHTONPUAATHICTD
25 3minryBauiB-kopmoposzaaBadiB PROFILE 12.2 DS ta PROFILE 14.2 DS B niepioa
ekcrutyaranii. OTpuUMaHMi MacUB JaHUX Yacy BIIHOBICHHS Mpale3laTHOCTI
3MIlTyBayiB-KOPMOPO3/1aBauiB XapaKTePU3yeETbCs HACTYMHUMH 3HadyeHHsMu [11]:

ST E H 0T 0o

[lepeBa>kHa KUTBKICTH BIJIMOB 3MIIIyBa4diB-KOPMOPO3/1aBaviB B TapaHTIMHUN
nepioa BUKOPUCTAHHS BITHOCUTHCS A0 MEPIIOi Ta APyroi rpymnu ckiagHocti [11]. o
HpeTroi rpynu CKIaJHOCTI BIAHOCATHCS BIJIMOBH, SIKI OB’ sI3aHI 13 3aMIHOIO IIIHEKIB 3
fiooxamu. HaliGinpioro WMoBipHICTIO moAii, a ne 0,36 Ta 0,24, XxapakTepu3yrThCs
Spyruil Ta MSATHI 1HTEpBaJM, SKUM BIJIOBIJA€ Yac Ha YCYHEHHS BiIMOB OyB
3adikcoBanuit B Mexax 10,8 — 19,6 rog. OTrpumaHuii iHTEpBaj 4acy BIANOBIIAE
PobOoTam, siKi TOJATAIOTh y 3aMiHI IIHEKY 3 HOXKaMu a00 X HOXKIB MEXaHi3My
honpi6uenns-3mimysanas PROFILE 12.2 DS ta PROFILE 14.2 DS Tepwmin cnyx6u
fikux nocar 3 pokis. Yac Ha ycyHeHHS BiIMOB B Mexkax 37,2 — 46,0 roj. xapakTepHuit
Hia 3minryBadiB-KOpMOpo3aBayiB, Kl OOCIYrOBYIOTbCSI B MEpIOJ TapaHTIHHOTO
©0ciyroByBaHHs 1 He MepeBUIlyOTh 3 pokiB. Ilpu npomy karacTpopiuyHMX Ta
BpaHn4HMX BIJMOB 3a MEP10f] CIIOCTEPEKEHb HE BUSIBIICHO.

2 B nopanbmmx HaykoBUX po0OTax IUIAHYIOTbCS JOCHIKEHHS 3MINIyBadiB-
RopMoOpo37aBavyiB 3a HACTYIIHUMHU HampsiMaMM: ONTHUMI3aIlis CTpaTerii TEeXHIYHOIO
HB0cmyroByBaHHs 1 PEMOHTYBaHHS; ONTUMAaJjbHE BHUKOPHCTAHHS pPE3E€pPBYBAHHS MJIs
Ba0e3neueHHd HaAIMHOCTI; BUBYEHHS BIUIMBY JIIOJCHKOTO (DaKTOpy Ha IMOKa3HUKU
8e3BIAMOBHOCTI Ta PEMOHTONPHUAATHOCTI 00’€KTIB; OI[IHKA (DAKTUYHHMX IMOKAa3HUKIB
30€peKEHOCTI Ta BUBYEHHS 1X BIUIMBY Ha HAJIIMHICTh MAIIUH Ta O0JIaIHAHHS.

n

p Cnucok BUKOPUCTAHHUX JIAKepeJI
orrone, S., Dimauro, C., Gambella, F., & Cappai, M.G. (2022). Industry 4.0 and

precision livestock farming (PLF): An up to date overview across animal productions.
Sensors, 22(12), article number 4319. doi: 10.3390/s22124319.

orton, T., Chen, C., Larsen, M.L.V., & Berckmans, D. (2019). Review: Precision
livestock farming: building “digital representations” to bring the animals closer to the

a

T
oallem, U., & Lifshitz, L. (2020). Accuracy and homogeneity of total mixed rations
processed through trailer mixer or self-propelled mixer, and effects on the yields of
high-yielding dairy cows. December 2020. Animal Feed Science and Technology,
2

7
human-machine system under reduced efficiency of its generalized work. Machinery

b


https://www.mdpi.com/1424-8220/22/12/4319

Xl MixknapodHa Haykogo-ripakmu4Ha KoHgepeHuyis «Kpamapo8chKi YumaHHs»

& Energetics . Journal of Production Research. Kyiv. Ukraine. 2018. Vol. 9. No. 3. P.
165-174.

oveikin, V., Khmelovskyi, V., Lukach, V., & Achkevych, V. (2022). Improving
efficiency of mobile combined feed mixer. In Engineering for rural development (pp.
853-859). Jelgava, Latvia. doi:10.22616/ERDev.2022.21.TF263

evenko Ivan, Khmelovskyi Vasyl, Revenko Yulii, Rebenko Victor, Potapova Svitlana
(2023). Justification of parameters affecting increase of hammer crusher productivity.
Engineering for rural development. pp. 714-720. Jelgava. Latvia.

d

HYPERLINK "https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-
2
1
5

uzhylo, Z., Novitskii, A., Milko, D., Bulgakov, V., Beloev, 1., & Rucins, A. (2022).
Mathematical model for reliability assessment of device for preparation and
distribution of animal feed as “Man-Machine”. In Engineering for rural development
(pp. 911-917). Jelgava, Latvia.

ovitskiy A. V., Banniy O. M. (2011). Analiz nadiynosti zasobiv dlya prigotuvannya 1
rozdavannya kormiv metodoi dereva vidmov. Motrol. Motoryzacja 1 energetyka
HYPERLINK "https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-
avitskiy, A., Banniy, O., Novitskyi, Yu., & Antal, M. (2023). A study of mixer-feeder
equipment operational reliability. Machinery & Energetics, 14(4), 101-110.
HYPERLINK "https://doi.org/10.31548/machinery/4.2023.101"
h

ovitskiy, A., Banniy, O., Novitskyi, Yu., Kharkovskyi, 1., & Antal, M. (2024).
Examination of maintainability indicators of feed preparation and distribution

products. Machinery & Energetics, 15(4), pp. 47-57.
HYPERLINK "https://doi.org/10.31548/machinery/4.2024.47"
h
t
t
p
S
/
/
d
o

I

> J— ™~ pg = O v


http://dx.doi.org/10.22616/ERDev.2022.21.TF263
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
http://dx.doi.org/10.22616/ERDev.2023.22.TF142
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Vasyl-Khmelovskyi-2158048566
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/scientific-contributions/Roman-Vasylenko-2285991756
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.researchgate.net/profile/Victor-Rebenko
https://www.tf.llu.lv/conference/proceedings2022/Papers/TF288.pdf
https://www.tf.llu.lv/conference/proceedings2022/Papers/TF288.pdf
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2023.101
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47
https://doi.org/10.31548/machinery/4.2024.47

MIHICTEPCTBO OCBITHU I HAYKHU YKPAITHU
HAIIIOHAJIbHUH YHIBEPCUTET BIOPECYPCIB I
MNPUPOJOKOPUCTYBAHHSA YKPAIHU
IHCTUTYT MEXAHIKH TA ABTOMATHUKHA AIIB HAAH
JJEP)KABHUM BIOTEXHOJIOT'TYHUM YHIBEPCUTET

3BIPHUK
TE3 TOITOBLIEH

XII Mixyicnapoonoi HayKoeo-mexHiuHOI KOHepenuii 3 Hazoou
118-i piunuui 6io Ona napoosricenns
00KMopa mexHiuHUx HayK, npogecopa,
siyenpeszuoenma YACI'H
KPAMAPOBA

Bonooumupa Casosuua
(1906-1987)

«KPAMAPOBCBKI YUTAHHA»

20-21 nromozo 2025 poxy
M. Kuie



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
NATIONAL UNIVERSITY OF LIFE AND ENVIRONMENTAL
SCIENCES OF UKRAINE
INSTITUTE OF MECHANICS AND AUTOMATICS OF
AGROINDUSTRIAL PRODUCTION OF THE NATIONAL
ACADEMY OF AGRARIAN SCIENCES OF UKRAINE
STATE BIOTECHNOLOGICAL UNIVERSITY

PROCEEDINGS

XII International Scientific and Technical Conference dedicated
to the 118th anniversary of the birth of
Doctor of Technical Sciences, Professor,
Vice President of the UAAS
KRAMAROV
Volodymyr Savovych
(1906-1987)

«KRAMAROV’S READINGS»

February 20-21, 2025
Kyiv



Xl MixknapodHa Haykogo-ripakmu4Ha KoHgepeHuyis «Kpamapo8chKi YumaHHs»

YAK 631.17+62-52-631.3

36ipauk Te3 momosiaein XII MikuapoaHOi HAyKOBO-TEXHIYHOI KOH(EPEHIIiT
«KpamapoBcbki yutaHHs» 3 Harogu 118-1 piuHuUI Bix THS HapOKEHHS JOKTOpPa
TEeXHIYHUX HayK, mpodecopa, Binenpesuaenta YACI'H Kpamaposa Bomomumupa
Caposuua (1906-1987) 20-21 mrot. 2025 p., m. Kuis / MOH VYkpainu, Harionansuuii
yHIBEpCUTET OlopecypciB 1 nmpupogokopuctyBands Ykpainu. K.: BugaBauunii ueHtp
HVYBill Ykpainu, 2025. 662 c.

Proceeding of the XII International Scientific and Technical Conference
dedicated to the 118th anniversary of the birth of Doctor of Technical Sciences,
Professor, Vice President of the UAAS Kramarov Volodymyr Savovych (1906—
1987), February 20-21, 2025, Kyiv / MES of Ukraine, National University of Life
And Environmental Sciences of Ukraine. Kyiv: Publishing center of NULES of
Ukraine, 2025. 662 p.

B  30ipHuKy TmpeacraBiieHI Te3M  JIONOBIJIEH  HAYKOBO-TIEAAroriyHUX
MpaIliBHUKIB, HAYKOBUX CIIBpOOITHUKIB, acmipaHTiB Ta ctyaeHTiB HYBill Ykpainu,
MPOBITHUX BITYM3HSIHUX 1 3aKOPJIOHHUX BUIIUX HABUAJIIBHUX 3aKjIa/iB Ta HAyKOBHUX
YCTaHOB, B SIKUX PO3MJISIAAIOTHCS 3aBEPIICHI €Tanu po3poOoK.

The Proceedings presents abstracts of reports of scientific and pedagogical
workers, research staff, graduate students and students of the NULES of Ukraine,
leading domestic and foreign higher educational institutions and scientific
institutions, in which completed stages of development are considered.
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OPTAHI3AI[IHHHH KOMITET:
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Pecnybnixa),
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HYbBill Ykpainu,
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mawunobyoyeauns LIHTY,

Boumwk JI.I. — npogecop xagedpu cinbcbko20cnooapcbkux Mawiun ma
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kopecnonoenm HAAH,

I'epyk C. M. — 3a6idysau kagedpu azpoinicenepii KATDK;
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Jlomenitka P. — Oexan 6i00inenus Aepoinoicenipiney, Yrisepcumemy Bimaymaca
Benukoeo (Jlumoscvrka Pecnybnika),

3axapuyk O. B. — 3asioysau 6i00iny HHI] «IAE», unen-xkopecnonoenm HAAH;
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Tin IO Yen - conosa kumaticbkozo oghicy ¢hinii ynisepcumemy 6 Jlinvi (Kumaticoka

Hapoona Pecnybnika);
Dindypa II. — npopexmop Cnosayvkozo acpapnozo yHigepcumemy 6 M. Himpa
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