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B cinbchkorocnogapchbkux MamimHax, TaKuX, sIK MPOTPyIOBadl HACIHHS Ta B
IHIMX, TMOTPIOHE JO3yBaHHS 3E€PHUCTUX MaTepiayliB 3 PIBHOMIPHUM HEMEPEPBHUM
JI03yBaHHSIM HACIHHS CITBCHKOTOCTIOJAPCHKUX KYJIBTYP 1 poO0UYOi PIAMHH, OCKUIBKU
BOHU € HEOOXIJHOI MEepeayMOBOIO PIBHOMIPHOI OOpOOKHM HACiHHS MpenapaToM, a
OT)K€ 1 JIOCATHEHHS BUCOKOi e(eKTUBHOCTI mpoTpyroBaHHs. Ll omepariiss vacto
MOENHYETHCS 13 OJHOYACHUM (POPMYBaHHSM IOTOKY HACIHHS TEBHOI (GopMH Ta
IIIJTBHOCTI 3@ JOTMOMOTOI MPOTOYHUX J03aTOPiB 00’€MHOTO THUIy, OOJaTHAHUX
MACUBHUMHU YW aKTUBHUMH PO3MOAUIFHUKAMU HaciHHA. [IpoAyKTHUBHICTH Ta
PIBHOMIPHICTh IMOTOKY HACIHHS, IO TMOJA€THCS TaKUMH J03aTOpaMu Ha PoOodHit
OpraH, BU3HAYA€THCSI YMOBAaMU HOro BUTIKaHHS 3 OyHKepa, MPOMYCKHOIO 3/1aTHICTIO
J03yI0YOTO0 OTBOPY, TalbMIBHOIO [I€I0 PO3MOJIIBHUKIB Ta 1H. [IpOayKTHUBHICTH
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703aTOPiB 3 AKTUBHUMHU PO3MOIUIbHUKAMHU 3aJIe)KUTh BiJ YacTOTH OOEpTaHHs
PO3MOIUTBHUKA Ta MOT0 KOHCTPYKIIi (QUCK ab0 KOHYC), a J03aTOPIiB MPOTPYIOBAUiB
1HepUiiHO-ppuUKIiiiHOTO THIY [1], Yy SIKUX poOOUYMii OpraH OJHOYACHO € aKTHUBHHUM
PO3MOIIILHUKOM HACIHHSA - I1I€ ¥ BiJ TapaMeTpiB OOKOBOT MOBEPXHI poOOYOro opraHa
Ta BIOpaliifHUMU MpolecaMu MPOTpyroBaya. 3riJTHO 3 Pe3yJIbTaTaMH JOCIIKEHD [2 ]
BIUIMB YMOB BHUTIKaHHSI HACiHHS 3 OyHKepa Ha PiBHOMIPHICTh MOTOKY BU3HAYAETHCS
napamMeTpaMH BHITYCKHOTO OTBOPY, MICTKOCTI 1 BUCOTOIO 3alIOBHEHHS ii HACIHHSM, a
TaKOX HOro (13MKO-MEXaHIYHUMH BJIIACTUBOCTSIMH, BKITIOYAIOUU TEPTSL.

JIo YMHHUKIB, CHPUSIIOYMX 3HWKEHHIO CHJI CYXOro TepTs, BITHOCHUTHCS
KOJIMBAJIBHUM pyX OyHKepa 1 3epHUCTOr0 MaTtepiaty, 10 3HaXOAUThCA B HboMYy. Jliis
MOOUTPHUX MAIlIMH — II€ MOXYTh BHUIAJKOBI KOJMBaHHA OyHKepa, OOyMOBIIEHI
XUTaBUIICI0 MamuH a0o  BiOpalliiHUMH  KOJMBAaHHSAMH  BiJl  TIPAIIOIOYUX
€JICKTPOJIBUTYHIB Ta MEXaHIYHHX Tepeiay, Kl nepeaarTs 00epTOBU MOMEHT TOIIO.
AJle 3 METOI0 YCYHEHHSI MOKJIMBOCTI YTBOPEHHS 3BEIEHb 1 3M00yTTS CTIMKILIOTO 1
PIBHOCIPHIIIIOTO BUAUIEHHS Martepiaidy BiJl OyHKepa, creliaJbHUN KOJIUBAIbHUI pyX
MOKHa HaJlaTh OyHKepy ad0 CUIIKOMY MaTepiaiy.

JIBa OCHOBHI 3aBAaHHS JTWHAMIKH 3€PHUCTUX MaTepialiB (3aKOHU BHJILICHHS 1
3aKOHHM PO3MOJITY THUCKY Ha JIHO 1 CTIHKM CWJIOCIB 1 OyHKEpiB) pO3IJIAAIOTHCS B
MPUNYIIEHHI ICHYBaHHS IOCUTh BEJIMKUX KOE(III€HTIB BHYTPIITHHOTO 1 30BHIIIHHOTO
TepTs 3epeH.-Mexay THUM, KyTH T€PTS B PI3HUX CHUIKUX MaTepiaiiB 3MIHIOIOTHCS B
IIUPOKUX MEXKaX 1 MOXKYTh OyTH MaluMH. MoOKHA ySIBUTU COO1 1 TaKUW 3EpHUCTHI
Marepiai, Mk 3epHaMH SIKOTO € PiJIMHA, HAMpPUKIAJ, MacligHa abo iHIIA TuliBKa. Y
CTaTUIll TAaKUM MaTepial TOBOJAMTHUMETHCS TaK, SK HIOM CHJIM 30BHIIIHBOTO 1
BHYTPEHHETO TEPTSI MPAKTHUYHO BIJCYTHI.

Edext nii BiOpaliiii Ha 3epHUCTE CEPEIIOBUIILE 3BOJUTHCS SIK OM 70 3HUKECHHS
Koe(dimieHTiB TepTs. B mpolieci kojiMBaHb CHJIM HOPMAJIBHOIO THCKY 3€pPEH OJHE 0
OJIHOTO, Ha CTIHKY TPYOM 1 CHJIM TePTA MK HUMH 3MIHIOIOThCA. B pe3ynbTari 1p0ro
CWJIA, HEJIOCTATHI JIJIsl B3AEMHOTO BIJTHOCHOTO 3CYBY 3€pE€H IpPH iX CIMOKOi, MOXYTh
BUSIBUTUCS JOCTATHIMU ISl 3/11MCHEHHS MEpEMILEHb B OKPEM1 MOMEHTU 4Yacy MpH
BiOpaIlisix, 10 HETaTUBHO BIUIMBA€ Ha PIBHOMIPHICTH MPOLIECY MNPOTPYIOBAHHS
HaciHHA. 3arajibHuid epexT Bi Ail BiOpalliii 3BOJIUTHCA, TAKUM YHHOM, JI0 3MEHIIICHHS
CWJI, HEOOXITHUX JJIsl 3A1MCHEHHS TMEepeMillleHb, TOOTO 10 3MEHIICHHS KoedillieHTa
TepTs. Take sBuIe n00pe BiloME B TEXHIIl 1 3HAXOAUTH NMPAKTHYHE BXKWBAHHS,
HaIPUKJIA, IPU BIOpaIiiHOMY 3aHYpEHH1 TaJb.

MeTtoro mocnikeHb € 3A00yTTs SKICHOI OIIIHKK BIUIMBY BiOpalliii gozaTtopa
OyHKepa Ha JIHaMIKy 3€pHHCTOrO MaTepially, TOOTO BHBUEHHS BILUIMBY BiOpalliii Ha
3aKOHM BHUJIJICHHS 1 PO3MOJALTY TUCKY B OyHKEpi. Y OCHOBY Lli€i OLIIHKY MOKJIAICeHUN
e(deKT 3HIKEHHsS KyTiB TepTs mnpu BiOpauisax. KinbkicHe AOCHIIKEHHS MOBHUHHE
BpPaxOBYBaTH BCl XapaKTEPUCTUKUA KOJHBAIBHOTO PYXY, IO 3AIMCHIOETHCS 03aTOPO
(mocTymanbHI KOJMBAHHA B TOPU3OHTAILHOMY, BEPTHKAIBHOMY a00 MOXHUIOMY
HarpsiMax; MOCTyHalbHI KOJIMBAHHS MO KPYroBUX a00 ENINTUYHUX TPAEKTOPISAX 1
T.IL.).

BignoBimHo 10 BHKIQJACHOTO, MOXKHA BBaXaTH, IO 13 3pPOCTaHHIM
IHTEHCHUBHOCTI (4aCTOTH 1 MaKCHMAaJILHOTO MPUCKOPEHHS) BiOparliii epeKTUBHI KyTH
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TEPTs] 3HUXKYIOTbCS, 1 B TPAaHMYHOMY BHUMNAJAKYy MOXHA YSIBUTH €001 IX TIOBHE
3HUKHEHHS. [le mpuBese 10 BiAMOBIAHOT 3MiHM KOS(DIMIEHTIB OMOPY Ta HOPMATHHOTO
THUCKY, 110 BIUTUBA€E Ha PIBHOMIPHICTD MO/1a4l HACIHHA.

VY BUNagKy BUKOPUCTAHHS AKTUBHUX PO3MOJIIIBHUKIB (SIK IPaBUIIO, 00EPTOBUX
JMCKIB, KOHYCIB TOIIO) TaJbMIBHHM OMip BHUCHUIAHHIO HACIHHSA 3 BHUITYCKHOI
TOpJIOBUHM OyHKepa, 111 PO3MOALTFHUKN CTBOPIOIOTH BHACIIOK HAKOMTMYCHHS B 30HI
i BUIIYCKHOK TOPJOBHHOIO IIapy HACIHHS, 10 HE €BAKYIEThCS 3 L€l 30HU
aKTUBHUMHU PpO3MOAUIBHUKAMHU. B 1bOMy BHUNAAKy NIPUYMHOI 3MEHIIEHHS
HNOTEHUINHOI TPOAYKTUBHOCTI J03aTOpa € HEY3rO/UKEHICTh KOHCTPYKTHBHHUX
napaMeTpiB J103aTopa Ta PEKHUMIB POOOTH aKTUBHOTO PO3MOIiIbLHUKA 1 BUITYCKHOI
TOPJIOBUHU. 3 METOI0 MPHUCKOPEHHS eBaKyallli HaclHHSA 13 30HM CXOAy HOTo 3
pPO3MOJUIbHUKA B JeSKUX TMpoTpyroBauax (Hampukinang [IHY-4) Oymu npobu
3aCTOCOBYBATH JI0AATKOBI KOHCTPYKTHBHI €IEMEHTH — aKTUBATOPH.

B mportpyroBauax 1HepUIHHO-(QPUKIIIHOTO THUITY, Kl TOEIHYIOTh JA03yBaHHS,
PO3MOAUIEHHS 1 0OpOOKY HACIHHS PIAKMMH MECTULHUIAMU OJJTHUM POOOYMM OpraHOM,
MPOJYKTUBHICTh J03aTOpa BU3HAYAIOTh T1 X (DAKTOpH, MO0 W B IHIIMX MPOTOYHHUX
703aTOPIiB 3 AKTUBHUMH PO3MOJAIIPHUKAMH, Ta L€ W mapaMmeTpu OOKOBOi KOHIYHOI
MoBepxH1 poboudoro oprany [1]. Y3romkenns aii ycix mux ¢pakTopiB 3 000B’ I3KOBUM
BpaxyBaHHSAM XapaKTEPUCTUK HACIHHA, IO J03YETbCS 1 00poOiseThCs, 3a0e3mneuye
HaJliHy poOOTY MpOTpyroBaya B LIJIOMY, 5K, OYEBUIHO, MOKJIMBA y BUIMAIKY, KOJIH
HAClHHS 3 JIOCTaTHbOIO HIBUJAKICTIO OyAe pyxaTHCs BBEpX IO TBIpPHIA KOHIYHOTO
pobouoro oprana. Ll x ymMoBa € 1 YMOBOIO HE€ TaJIbMyBaHHS HAaCIHHSM, LIO
3HAaXOJIUThCS Ha poOOUOMY OpraHi, HaClHHS, sIK€ HaJXOIUTh B1J] 103aTOpa.

B monanpimomy mocraBieHa 3agada CTBOPUTH MAaTEMaTHYHY MOJENb MPOIecy i
po3paxyBaTl MaKCHMallbHY IIBUJAKICTb BHCUIIAHHS 3 KOHIYHOIO OyHKepa 13
MOAU(DIKOBAHUM KOHIYHUM pO3MOAUIBHUKOM (BiOpamiiiHuM go3atopoM). Takuii
PO3MOAUIBHUK BUKOPHUCTOBYETHCA B MOAM(PIKOBAHMX KOHCTPYKIISIX MPOTPYHOBAYIB
tunny [IHY-4, [THY-10 1 MaremaTuyHa MOJielib JacTh MOXJIMBICTh PO3paxyBaTH
ONTHUMaJIbHI TapamMeTpu OyHKepa BIAMOBIAHO MPOAYKTHUBHOCTI poOOYOro OpraHy -
KaMepu IMpOTPYIOBaHHS JJii OTPUMAaHHS MAaKCHUMAaJlbHOI TPOIYKTUBHOCTI MIpU
MiHIMAJIbHIM HEPIBHOMIPHOCTI IPOTPYIOBAHHS HACIHHS 3 BpaXyBaHHIM BIOpariiHuX
KOJIMBaHb OyHKepa.

CnucoK BUKOPUCTAHUX JIKepeJ
1. Tumomenko C.II., Beuepa O.M., Tumomenko C.I. Cnoci6 06pobxu
HaciHHA pinkumu npemaparamu. [1. Ne 96498 AO01C 1/08, 2006/01, m.10/11/2011,
Orom.No21.
2. Tumomenko C.II., Muxaiinenko M.A. u ap. “Pa3paborars pabouue
OpraHbl TPOTPABIMBATEIICH CEMSH W OOOCHOBAaTh WX ONTHUMAaJIbHBIC IMMapaMeTphI .
Paznen Ne2 Otuera o teme Ne4 HUUP YHUMMDBDCX, I'neaxa, 1978, 77c.
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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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Tkauyk B. A. — pexkmop HYbBill Ykpainu, 2on06a op2anizayitino2co komimemy,
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Aoamuyk B. B. — oupexmop «IMA AIIB HAAH», akaoemix HAAH,

Anvmennoa A. — npogecop  Illonimexniunoco  yHigepcumemy  bpacancu
(Illopmyeanvcoka Pecnybnika),

Aynin B. B. — npoghecop xkagheopu excniyamayii ma pemonmy mawiun LIHTY

Apaxk M. — oupexmop Tapmycvkoeo mexniunoz2o koneddxucy m. Tapmy (EcmoHcvka
Pecnybnixa),

bannuii 0. O. — 3acmynunux Oexana ¢haxyibmemy KOHCMPYIOBAHHA MA OUSAUHY
HYbBill Ykpainu,

benoee X. — paonux pekmopa Yuieepcumemy «Aneen Kvnues» 6 m. Pyce, akademik
boneapcvkoi AH (Pecnyonixa boneapis);

bopaxk K. B. — 3acmynnuk oupexmopa ’KATDK;

bpamiwixo B. B. — oexan MT® HYbill Ykpainu;

byosui O.B. — oupexmop TOB «Mannu+Xymmeno @inompetiwun TexHo1004C
Ykpainay,

byneakoe B. M. — 3agioysau kageopu mexanixu HYBill Ykpainu, akademix HAAH;

Bacunenko M. O. — 3asioysau 6i00iny «IMA AIIB HAAH»,

Bacunvkoecokuit 0. M.  —  3a6idyeau  Kagheopu  CilbCbKO-20CNO0APCHKO2O
mawunobyoyeauns LIHTY,

Boumwk JI.I. — npogecop xagedpu cinbcbko20cnooapcbkux Mawiun ma
cucmemomextixu im. akad. IIM. Bacunenka HYDBill VYkpainu, unen-
kopecnonoenm HAAH,

I'epyk C. M. — 3a6idysau kagedpu azpoinicenepii KATDK;

Jceone Inna — I'onosa npedocmasnuymea 6 Yrpaini « HYUNDAI XITESOLUTION»
(Pecnyonixa Kopes),

Jlomenitka P. — Oexan 6i00inenus Aepoinoicenipiney, Yrisepcumemy Bimaymaca
Benukoeo (Jlumoscvrka Pecnybnika),

3axapuyk O. B. — 3asioysau 6i00iny HHI] «IAE», unen-xkopecnonoenm HAAH;

leanuwun B. B. — pexmop 3BO «llodinbcoxuii JIV», akademix HAAH,

Kosanuwun C. H. — dexan (paxynomemy mexanixu, enepzemuku ma ingpopmayitiux
mexuonoziu JIHVII;

Kopenko M. — npogecop Incmumymy npoekmyeaHus ma iHHCEHEPHUX MeEXHON02il
Cnosaybkozo aepapHozo yHieepcumemy 6 m. Himpa (Cnosayvka Pecnyonixa);
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Joegenkin B. C. — 3a6idysau xagedpu xoncmpyrosanns mawun i oonaonanns HYBill
Ykpainu,

Jonamoko K. I'. — 3asioysau xkagedpu mexnonozii KOHCMpYKYiliHUX mamepianie i
mamepianosuascmea HYbill Ykpainu;

Jlykau B. C. — oupexmop BIl «Hixcuncokuu acpomexuiunui incmumymy HYBill
Ykpainu,

Menvnuxk B. I. — nposionuii nHaykosuil cnigpoOImMHUK BI00iY HAYKOBO-MEXHIUHOL
ingpopmayii H/[4 HYBill Vrpainu,

Menvnux B. 1. — npogecop kragheopu onmumizayii mexHono2iynux cucmem 8
pocaunnuymsi [[BY;

Haouxkmo B.T.— npogecop TIATY imeni [Imumpa Momoproco, unen-
kopecnonoenm HAAH;,

Haymenxo 0. A. — npogecop kaghedpu cepsichoi indcenepii ma mexHono02il
mamepianie 6 mawiunobyoyeanti imeni O. I. Cioawenxa /[BY;

Hoeak A. — npogecop Yuisepcumemy npupoonuyux nayk y Jloonini (Pecnybaixka
THonvwa);

Hoeuubkuii A. B. — 3asioysau xagedpu naditinocmi mexuiku HYBill Ykpainu,

Onvm FO. — npoghecop I[Hoceneproco incmumymy EcmoHcbKo20 yHIGepcumemy HayK
npo sxcumms (Ecmoncvka Pecnyonika),

Hackyuui C. — npoghecop /lenapmamenmy acpoexkonoiunux i mepumopianroHux HayK
(DISAAT) ynisepcumemy Anvoo Mopo 6 m. Bapi (Imaniticeka Pecnybnika);

Hununaxa C. @. — 3a6idysau kagedpu HapucHoi ceomempii, Komn romepHoi epaghixu
ma ousauny HYBIll Ykpainu,

Honancokui Il. M. — 3asi0ysay kagheopu 3azcanbromexniunux oucyuniin MHAY,

IHlona Jlykpeuia — nayrxoeuil docnionux Hayionanvnozo incmumymy 0ocnioxcens i
PO3pOOOK Mawiun i YCMAHOBOK OJisl CIIbCbKO20 20CHO0APCMEd Mmd Xap4oeoi
npomucarosocmi (Pymynis),;

Ilpooeyc O. B. — kepisnux 6i00iny 30ymy Mann+Xymmeno GmbH;

Pozoecokunr I.JI. — 3a6idyeau Kkagheopu mexHiuHO20 cepsicy ma IHHCEHEePHO2O
meneddcmenmy imeni M. I1. Momomenka HYBill Ykpainu,

Pomacesuu FO. O. — 3acmynuux oekana gakyiomemy KOHCMPYIO8AHHSA Ma OU3AUHY
HYbill Ykpainu,

Pegenko IO. 1. — ooyenm xageopu naoitinocmi mexuixu HYBill Ykpainu,

Pycinc A. — Oupexmop Yanbpoxcbko2o Haykoo2o yewmpy Jlamsiticbko2o
VHigepcumemy npupoOHUYUX HayK i mexronoeiu (Jlamsiticoxa Pecnyonixa);

Cauenko B. I. — ['onosa Paou Acoyiayii « Ykpmawo6yoy,;

Casuenko B. M. — ooyeum xaghedpu acpoinsicenepii ma mexniunozo cepsicy I[IHY;

Caiiuyk O. B. — oupexmop X/[®@IIK imeni B. I. Bepnaocvrozco,

Cueonanog O. B. — oupexmop TOB «IHOycmpia mexnocpyny,
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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

(Cnosayvra Pecnybnixa).
Hlapuoypa A. O. — 3a6i0ysau kaghedpu azpoindiceHepii ma mexHiuHo20 cepeicy iM.

O. Cemrosuua JIHYII;
Axoeenxo 1. A. — 3a6ioysau kagheopu 0yoienuymea HYbBill YVkpainu.



