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3a cneiaTBH0CTIO 05.05.08 � Mauunnn JIa MeTanypriÄHOro BHpo6HMUT Ba 

1. AkTyaIbH0CTb TeMH AHceprauiï 

1KEHb. 

B yMOBaxX nOCHIEHHA TIO0aNbHHX BHMOr uono leKapõoHizauíï 1poMucTOBO 
CTI Ta CKopoYeHHA BHKHI0B CO: oco0NHBOrO 3HaYeHHA Haoy Ba¬ MonepHizaja eHe 

proeMHMX TeXHOJIoriYHHX mpoueciB MeTaIypriÄHOrO BHPoQHMUTBa. OckiTbKH AK 
icTB IiAroTOBKH LIHXTOBHX MaTrepianis ¢pakujouyBaHHAM 6e3IIOcepexH5O BILIHBAE 
Ha rasoIHHAMIYHI IOKa3HHKH JOMeHHOÏ ILIaBKH, BHTpaTH KOKCy Ta oÑcAr K0LIH 

BMX BHKHliB, yIoCKOHaJNEHHA TeXHONOrim ix posciBy e BaxJIHBAM KPOKOM 10 3MeH 
meHHA BYrneueBOro cHiy BMpo6HHUTBa. Y IbOMy KOHTeKcT0 po3po0ka Biópaia 
HHX IpOxoT0B 03 BIPpauiaHO-yAapHOo iEO, MO peanisyeTbC 3aBIAKH B0TbHO yKIa 
NCHOi cisHoi nOBepxHi, 3naTHHX 3aoesnerysaru 6iTsIm epeKTHBHe BHIyyeHHA He 
KOHAMI0HHX HpakL0Ä Ta, AK Hac.iiNOK, 3HHKEHHA eHeproeMHOCT0 BHpOÕHHIUTBa, 
B0nOB0Nae cyyacHHM eKOIOriYHMM i TeXHOIOr0YHHM BHKJIHKaM, IIO niJKpecTIOE 
Hay koBy H npakTHYHY aKTyanbH0CTb IipOBeAEHHX y nHceprai}H0G poõori 10cIi 

2. 3B'a30K po00TH 3 HayKOBHMH nporpaMaMH, ILJaHaMH, TeMaMH 

BuKOHaHi F0cI0DKeHHA Ta oTPHMaHI pe3yIbTaTH y3r0KYOTbCA 3 Hay KOBOK) 

TeMaTHKOO Kadexpu iHXHHipAHry 3 rary3eBoro MauIMHOPYIY BaHHA Has4aNbHO 
HayKOBOoro TeXHoIOriYHOro iHCTHTYTY epKABHOTO yHIBepCHTeTY eKOHOM0KH i Tex 

HOJOr0Ä, Ne BHKOHY BaJTaCb pobora, Ta BIINOBIJlae ab3aly ApyrOMy CTaTTi 2 3akOHY 
YkpaïHu «lIpo BHeceHHA 3M0H 10 MeAKHX 3akoH0B YKpaHH lONO npiopuTeTHHX Ha 
ipaM0B po3BHTKY HaY KH 0 TeXH0KH Ta iHHOBAUiHHoi AiaNbHOCT0», y AKOMY BHSHAneHO 
3aB1aHHA hopMyBaHHA eeKTHBHOro ceKTOpy Hay koBHX A0CIiDKEHb i HaY KOBO-Te 

XH0YHYX pozpooOK JIA 3abe3ieyeHHA KOHKYpeHTOcipoMOKHOCT0 BÜTYHBHAHorO BH 
pooHHITBa Ta Horo cTaOro po3BHTKY. OKpeMI po3|UIH AaHoi poooTH BHKOHaHO B 

paMkax npHKIaNHHX AepxQionxeTHHX Ta 0HIHX HayKOBO-J10CHiAHHN TeM, a caMe: 
No 0117U002346 «Po3po0ka HOB0THIX TeXHOJJOTIA BHKOPHCTaHHA TeXHOTeHHHX BI 
IXOI0B Ha oCHOB0 3aJli3a Ta MapraHUIO J1A pecypcosaojaNKEHHA Ta IOKpaleHHA 
eKoNOriYHoro CTaHy IIpnaninpoB's», BHKOHY BaJiacb B HauioHaTbH0G 



MeTanypriiniH axaJemïi Vkpainn; Ne 0120U101148 «Po:pofseHHA eKOIoriuno 
ipuHHaTHHX TeXHOJHOriÄi ioBoJKenn 3 BJxojaMH ripuopynoi ta Meranypriä 
HoÈ npOMHCHOBOCT0», BHKOHY BJnaCh B Jlepxannia ekOJoriynim akajemíï icHaHI 
nOMHOÏ OCBir Ta ynpaBninHa; No 0124U004580 «AnasiTuuHi J10cHiKCHHA CTaHy 
ciavoi nOBepxui B ymoaN niópaniäno- yaapuoi zúi», BHKOHy Baac, B JlepkasHOMy 
yHÍBepcHTeT0 CKOHOM0KH 0 TeXHOJOrio. 

3. 3araJIbHa xapakTepnCTHKa p000TH 

IuceprauiHHa pooora c 3akiHYeHOIO KBaihikaiMHOKO Hay kopoKo ipatiexo, 
AKa CKJIalaeTbCA 13 BCTYny, 6 po3JiJI0B, BHCHOBK0B, CIHCKY BUKopKCTaHKX TKepei i 

101aTK0B. PoóoTa Mae 3aratbHuü oÑcar 330 cropinox, MicTHTb 101aTKH Ha 39 cTO 
piHkax, 106 iOCTpaui¢, 8 TaoIHI5. 3aralbHa KiJIbKÍCTb BHKOpKCTaHKX TKepei 
CKIJalaeTHCA 3 330 HaHMeHYBaHb. 

V BeTyni AHCeprauiHnoi po6oTH OQrpyTOBaHo aKryansHicTs oopaHoi Hay 
KOBO0 ipo6.1eMaTHKH, BHSHAYeHO B3aEMO3B'a30K TeMaTHKH 10ciiTKeHHA3 1epKaB 

HHMH Hay KOBHMH nporpamaMH i IJIaHaMH, coopMyNbOBaHO MeTy Ta oCHOBHi 3a 
BlaHHA, OKpeCIEHO o6'¬KT 0 npeaMeT AocninKeHHA, a TakoxK MeTOIOIoriHy Qagy. 
TlonaHO xapakTepucTHKy HaykoBOÏ HOBH3HH � IpaKTHYHOro 3HaveHHA OTpuMaHHX 
pesynbTaTiB, BHCB0TJEHo ocooucTHö BHecoK 3100yBaya, HaBeNeHO BIJOMOCTi Mpo 

apobauiko OCHOBHHX TnONOKEHL, nyQnikauiï 3a TeMOKO IHcepraui+, a Takork Crpyx 
Typy i 3aranbHHç 0ÑcAr poõoTH. 

IlepunH poz1iI MICTHTb aHaii3 cyuacHoro cTaHy MeTaTypri�Hoi rary3i 3 
aKIEHTOM Ha HHHHMKH, LIO 3YMOBJIHOFOTB BHCOKy eHeproeMHicTb KOKCOX0M0Horo ra 
IOMeHHoro nepeniniB. leTaJTbHO IOCI0NKEHO poJlb rpaHynoMeTpHYHOro CKTay 
IHXTH y oopMyBaHH0 ra301MHaMIYHHX YMOB IIJIABKH, BHTPaTax KOKCy Ta piBai uai 

AIHBAX BHKHN0B. ABTopoM BHABIEHo o6MeKeHHA iCHYIOHHX BIÕpauiñHHN IPOxOris 
y 3abesneyeHHi eheKTHBHOrO BMJIyyeHHA HeKOHJM;i0HUN pasiH, o SHHKye 

eeKTHBH0CTH MeTaJIypriHHHX ipoueciB. y lbOMy KOHTeKCT0 O6pyHTOBAHO 104i 
JIbH0CT6 cTBOPeHHA BIopaiIýHO-ynapHnx MaIMH 3 BilbHO YKNaneHOKO CisOK) I 
BepXHeo, 31aTHOO 10 caMo04HIeHH, 3MeHIenHA 3aõuBaHOCT0 Ta eraÑLiauii 
rpaHyjoMerpnyHoro cKHaNy, MIo (opMye koHIentyanbay oCHOBy nOalbutN A0 
ninxeHL. 

y apyroMy posiJi ipencTaBJICHO pesybraTH TeopeTHHONO NMONCINBHHS 
IMHaMiYHOro CTraHy cHTa iin ieIO BIOPaliHHO-yAapHux HaBaHraKeHb 3a onoMO 
roo po3po6nenoi MareMaTHYHoÏ MoJe, AKa Bpaxouye koHCTpV KTHBH0, K0HeMaTH 
YHi Ta AHHaMiYH0 napamerpu rpoxory, a Takox þBuKO-MexaHini xapakrepueTHKH 

CHTa. ABTopOM pozpo6eHO iporpaMHe 3aOC3TIeVCHHA, Ake l03BOIHE BHKOHV BATH 
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lIceNbui eKenepIMeWTH 3 MOJNCIOBaMHA pyxy cHcTeMH CKOpoo-cHTO» y pinx pe 
NUMAN. BeranoBIeHO BAKOHOMi0pHocTi BUMny ipucKopcHns, acToTH Ta aMILNTyIH 
KOJHBAHb Ha TpaKTopio i xapaxrep pyxy cHTa, 3OKpeMa HaABHiCTH 3BOpOTHO-f10C 
IynabHN 0 O6eprabnx hopM pyxy. IIponejeHHi eHeprerHHHÖ ananis ebop 
Mami B BMOy BW3naWTH yMOBH Hepexojty JIO CTiMKHX KOJIHBasTbHMX pexuMIB, 

pualOBe HaCHHN JUIs popaxy HKy poboHX 1apaMerpiB rpoxory. 
V TpebOMy p0ii ocHHDKeHO IpoecH caMOOMHIeHHA BITbHO YKIaie 

HOÏ CiNVoi lOBepxHi ra craoii3auiï rpanyOMeTPHHOro CKany ixTH. 3ar1porio 
HOBAHO aHaWTHYHI 3aJICKHOCTi, I10 onHcyioh yMOEy eBakyaii 3akSTHHEHKX 4ac 
THHOK B OTBOPI CHTa ii iCIO BIÓpauiüno-yJlapHux HaBaTakeHb, a Takox MONeTb 
pyxy 4acTHHOK I10 ciAyiA nOBepXH0. BcraHOBJeH0 3akoHOMiPHOCTI BILTHBy KIHeMa 
THYHHX IlapaMeTPIB KOJIHBaHb Ha WBMJIK0CTL nepeMiIIEHHA Ta BHCOTy riAKAlaHHA 
4acTHHOK, lO NO3BONHJNO K0JbKiCHO OIHcaTH yMOBH eþeKTHBHOro caMOOHKIHEHHA. 
HaBeneHi pezyIbTaTH AOCH0KEHHA Mpo6neHHA 4acTHHOK ariOMepary igqac IX 
ynapHo1 B3aCMONi 3 CHTOM, a TakoK BCTaHOBJIeHO CHepreTHYHI yMOB IX pyHY 
BaHHA, lO Halae Heo6xiJHe yaBJeHHA B IIMTAHHAX CTabiT03aii rpaytOMeTp 
HOrO CKJIaly 3aii3BMiCHOÈ 4acTHHH IHXTH, AKH� BILJIHBaE Ha ra3otHHaMI4HI mpo 
ueCH IOMeHHOi ILJJABKH. 

O MaC 

YeTBepTH� po3/AiI ipHCBA4eHO eKcnepHMeHTaTbHHM 10cIiDKEHHAM IHHa 
MIYHOro cTaHy cHTa Ta TeXHOJIOr0YHHX INOKa3HHK0B ipouecy rpoxoeHHA. Ha 1a00 

patopHIÄ yCTaHOBII BIITBOPEHo pobory rpoxoTy 3 BIJIbHO YK1aeHOO CE4OHO n0 
BepxHeO, lIO A03B0JH10 1eTaNBHO BHB4HTH BIIHB 4aCTOTH � aMIn0TIH KOTHBAHs 
Ha edeKTHBH0CTb po3ciBy, iwTeHCHBH0CT5 BHYTPiuIHLOWapoBHX IIpouecis. rpaHcno 
pTHy nponyKTHBHÍCTH Ta cTyniHb caMOO4HIleHHA CHT. PezyIBTaTH eKenepuMesTiB 
niITBep1uIH aleKBaTHiCT5 TeopeTHYHHX MONeNeH, a raKOK 1aNH SMOrY noo%TV BaTH 
perpeci�Hi 3aneKHOCT0, AK0 B0N00paxaroTb eKCTpeMaNbHHÀ xapakrep snHBy MHa 

M0YHHX napameTpiB Ha TeXHOJIOr14HI InOKa3HIHKH. BeTaHORIEHO OTTHMaT5HI pe 
KHMH PpoõoTH rpoxoTy, IO 3abe3ne4yioTb MakCHMalbHY eeKTHBHIcrs npouecy 
rpoxo4eHHA TA MÍH0MaJIbHy 3a6MBaHicTh CHT. 

y n'aTOMy poz/1ii poruaHyTo nHTaHA 3HOCocTiÀKOCri noiMepaux cHri 
BM6opy aMopTu3yo4nx eleMeHT0B. ABropoM popoûeHO MareMarHYHY MOeIS 
3HOCy, aKa BpaxoBye abpa3MBHI Ta BTOMHI MexaniMH pyàHy BaHHA, a rakoSK BH3H 
4eHo 3aJeKHOCT0 JUI9 OHKH pecypcy poooTw lOT0MepHN CiRVx IIOBepOHB. I 
pasiebHO J10cHiKeHo HanpyxeHHH CTaH ipykHHN CICMCHTIB IpoNOry, uo upauk 

IOTH y Biopaian0-y/apnoMy pexMI. SaipolOHOBai toBi anairHHi ateKHOCi 
JJIA OIHIOBaHHA KopcTKocTi Ta Hapy ke. y upy kHHaN piLN Iepepiis, NKL I 
3BOJIHIOTH IiJBMUIHTH ToiCTH popaxyHKIB. Popoonen0 NOHCIp NäÙN N MOBO 



y OD AMOPopa, yaoro cdeKHnNO tcHTH ipocropoBi Ko1HBaHHA 
ta liyBam Mainics Mamn 

lloemi poi pncasieo poMnCOBUM JOCiIKeHHAM porspofeHHX 
VNHiMNN pincut na 6ai iponinx HiUpHe MCTR TipHo-Merarypritnoi ray n 

lenepuMCHTaLHo iuRcpKCHO IJIBIIeHHA epexrHBHOCTi rpoxoteHHA, 3MeH 
eHN aóBanocri c, oxpamens cafibnocri rpaynoMerpuHoro cKlaly 
allOMePaly, a Tak0N CKOHOMiy joitbHicTh BriposatKeHHA rpoxoTiR 3 BIPpa 
uinO-yapunm peIHMOM, AKuii peaniyoTHCH 3a paxynok BiTbHO yKaaieHoro 

CHTa. OpIMaHi pe3ybTaTn 3acBiJuHM BHcOKy BinIOB0H0CTh aHaniTHHEX MOIe 
neM ekCepIMeHTabAHM AaHHM i upo1eMOHCTy pasTH 3HatHHK ipoMHCAOB1 
eqeKT y BHTIAAl 3HWKCHHA HTOMHX BHTpar Ta riIBHIIEHHA IpoTyKTHBHOCTI BH 
poóuHuTBA. 

YBHCHOBKAN y3aralbHCHO pesynbrarH TeopeTH4HHX i eKCriepMeHTatbHMX 
10CILTKeHb, cqopMyIbOBAHO ocHOBH0 HaykoBi Ta ipaktHHi 3aoyTKH, O BWIHa 
HaoTb BHeCOK ABTOpa y pozBTOK TeOPiï Ta npaktuKH BIopaii`HO-y1apHX MaiMH 

loiaTKH BKIIOYaIOTb Marepiann, aki 3a6esneyKOT6 KOMILTeKCHE yaBTeHHA 
npo npoBeNCHI 10cI0NKEHHA. 

CTpykTypa Ta 3MicT HCepTauiÄHoi poóoTH Ta pepepary criBrraiaoTs. 

4. OuiHKa orpyHToBaHocT0 Ta n0cTOBipHicTL Hay KOBHY nO.I0KeNb. 
BHCHOBK0s i pekomennauiñ, c¢opyboBauHX B AHCeprau+ 

lo oCHOBHHX Hay KOBHX pe3yIbTaTIB Hcepraliï cIin BiIHeCTH HacTy THe: 
1. Bnepuue BCTaHOBJCHO, O CTalicTb Ko1MBAHb Cis4oT noBepxHi BLTbHe yK 

1aieHoi B IpocTopi, yTBopeHHM IJBeNepononiQnnM IiNCHTHHKOM, 0CAreTbeA pu 
BiJHOIeHH0 poMipy npoMiKKy M0K HHKHOto Ta BepNHbON LIOuaHaMa niew 

HHKa 10 MaKcHMalbiHoi aMnJIiTyM koJMBaHb iT MarepiansHoi roKH MeHLIAM a 
o1MHMIIO, a npu 301JLIeHH0 YacTOTH KOItBaHL KOPoÐy vac erany iT Hecratoro pyyy 
3MeHIIIyeTLCA 3a cTeneHeBAM 3akOHOM, lO TeopeTHHO 00ipyHroBaHO Ha ticraBi 
pospoQeHoÉ MareManoi MOei, bpaxony oH KOHCipy KHBH0, kiHeMaTHHI Ta 
AHHaMi4HÈ napamerpn Ipoxory, a TakoA TeoMeipani xapaktepaetMKH, MCKaHIHI 
BJacTHBOCTÍ MaTepia1y caMoi cinOT HOBepNHI, AKa TBepaKeHa CKCIepuMeNT 

JIbHO-1pakTHHHMH JI0cJHJIKeHHIMH. 

2. PosBMHeHi TeopeTH ynienHM OZ0 NapaktepuctuN AHHaMIHH\ LIe 
KHOCTeú BiLH0 yKJuajeno ciaOT IoBep\l Biopaior0 poora, BTaHORICHO, 

HMx, ix xapakiep ipuiMi Kiapuomibmt t, a npu ótkICHRL NYra NIÚNUI 



TOYOK Kopo6y Bi| 40° 0 50° cepejH9 aMIJITyna koJIHBaHL MarepiailbH0ï TOYKM ci 
a4oi noBepXH0 3MeHIIyeTbCH 30 10JHOMiaJIbHMM 3aKOHOM JPyroro iopaiky. 

3. Biepue BeTaHOBICHO, l|0 reOMeTpMYHi poMipu CIHOÍ 1OBepXH|E Heva 
JNeKHHM )akTopOM, AKHIM BIJIMBaC Ha iOTCHIÜ}Hy Ta kiHeTMIHy eHeprii uIA 000% 
hopM Aepopmauiï HOCTynaMbOrO i o6cpranbnoro pyxis, a OBoporHe-06epralb 
HHH e nepe BaKaJMbHIM pexHMOM iï poforn upn unaMiHe cri�KHX siHi�HO Harpa 
BICHHX rapMOHiMHHX KOJIHBAHHAX KOpooy. 

4. Bneple oTPHMaHO ipaKTHYHO WiJITBepJDKeHy anaiITHYHY 3asjeKHICTb, AKa 
BH3Ha4ae po3Mip 4acTHHKH MaTepias1y, oisIbUIe I KOÍ 3aKJIMHKOBAHHA He BI10y Ba 
¬TbCA, B 3aJNeKHOCTI BIN anepry pu ciayoi IOBepxHi, ii þi344HMX BJ1acTMBOCTeD Ta 

BHIY MaTepia1y, llo p03C0BaCTbCA, Ha oCHOB0 SI KOd BCTaHOBJIeHO, HIO B OTBOPi CHTa 
31aTHI 3aKJIHHIOBATHCb 4acTHHKH, po3M0p AKMX B I...1,4 pazH O1JT6e pozMIpy 
OTBOPy, IipHYOMy b1JIbllle 3HaYeHHA B0ANOB0JaE MaKCMMaTbHOMy BHaYeHHO KOepi 
IjEHTa TepTA. 

3. Bnepue OTPHMaH0 eKCnepHMeHTaTbHO InTBePIKeH0 TeopeTHYHI 3ieK 
HOCTI, AKI BH3HaYakoT5 CHJIY 3aKJIHHIOBaHHA YaCTHHKM, a TaKOK paHHTHY BHCOTY 11 

IIIIKHJlaHHA, 61JIbIIE AKOÏ He BIPyBaeTECA ii 3akJIHHIOBaHHA B OTBOPI CHTa Ta 3 ACO 
BaHO, IIÊO B 3aJieKHOCT0 B0I anepTYpH cigYoi nOBepxH0 ( ¢i3uYHHX BJaCTHBOCTeH Ta 
MaTepiaiy, AKHA po3ciBaeTbCA, MIH0MaJIbHO HeOOxiJHa BHCOTa niIKHJAHHA 4aCTH 
HKH 31 301IbIlEHHAM KOeoiujeHTy TepTA 3MeHIIyeTbCA, a caMa 3aieKHICTB OTHCV 
¬TbCA CTeneHeBOo oyHKL0cHo. 

6. BnepHe TeopeTHYHO 00rpyHTOBaHO yMOBH eBakyauii 4acTHHKH MaTepiaTy, 
IO 3akIHHHIHC5, 3 OTBOpiB cisyoi nOBepxHÈ BiJJbHO yKnaneHIö B IIpOcTopi niCHT 

HHKa B0Qpyoyoro Kopooy 3 ypaxyBaHHAM Q13H4HMX BJlacTHBOCreH Marepiary, uo 
pozciBaeTbCA, anepTypH CHTa, oro KOHCTPyKTHBHHX, KIHeMaTHHHX Ta AHHaM04 

HHX napaMeTp0B, Ha nincTaBi npakTHYHO IiNTBepKEHOÏ MareMarHYHOÏ MOIei 
npouecy o4HIIeHHA ciAYoi nOBepxH0. 

7. BnepWe pozpo61eHO MaTeMaTH4Hy MONeNb, AKa ONHCy¬ npouec pyXV 4ac 
THHKH Marepialy, IIO po3ciBa¬TbCA, Io Cia4Ü OBepNH0, BiJlbHO VKNaNEHÜ B Inpoc 
TOpi niICHTHMKA Biópyio4Oro Kopo09, Ta BCTaHORICHO, |O 31 30lbueHHAM UpHC 
KopeHH KOIMBAHb KOpooy rpoxory cepelHa MBHAK0CTb pyxy Ta iî npuckopeHHS Ha 
HanalbHOMy eTani, aK 0 cepeAHa BMCOTa IiaKWAaHHA Ta nepion ii sinbHOrO PyN Ha 
ApyroMy erani, 36i1bIyIoTbCA. 

8. TeopeTHYHe o6rpyHTOBaHO Ta ekCepuMeHTaNbHO MATBepKCH0, lO He 
o6xiNHa eheKTMBIHiCTL npo|ecy cTaoUU3aÜ rpauyaoMeipuoro CKIUY ariOMe 
pary Ta MexaHiuHo0 M0Hocri yacrnHOK HaApeuiTHOro ipoyKIY )pasLiC) S...40 
MM IJIAXOM 0X pyHnyBaHHA 1O KOHCHTPTOPax HaipykeHHA Ha Ciuii nOBepNH, 
BiJIbHO yKJIaneHiM B ipoCToPI /CMTHMKa BiopyOM0T0 KOpooy, 0cAraCTHCA 30 
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yMOBIT ipICKOPeiA iioro KoanL, H MCKax BiJ 32,9 0 47,3 M/e' upu craniú aM 
JiTyni A=0,003 M. 

9. B po3BWTOK Tcopiï ipOeciB rpoxoyeHH9 eKCHepMMeHTaITbHMM ISIAXOM 

orpuNno 3aneKHOCTi vexnooriMnux Hapamerpis sifpaiino-ynapuHX MaHH is 
BJIbHO yKIlaleHOIO C0AYOO IOBepxHeIO BiJI peKMM0B KOIHBaHL Kopoby, BCTaHOB 

JNEHO 0WTeHCHQ0Kaio KOKHOTO 3 OcHiJDKY BaHux peKHMIB IOpiBHAHO 3 TpaiMiIÝ 
HOIO KOHCTpy KiCO, y AKii CHTO KopCTKO 3akpiniieHe J0 KOpooy rpoXOTa. 

10. B po3BWTOK TpuóorexH0KM pO3po6i1eHo MareMaTu4HY MOIeTh fiporHOSy 

BAHHA SHOcy Ta ouinKH pecypey cKCniyaraniï cisyoi nosepxHi, BurorOBJeHOd z rio 
JIIMePHOro Marepiany, lo yHKLjoHyc B yMOBax MeraypriaHorO BHpoOHHUTBa. 

BupiueHHA MOcTaBIEHHX y uceprauiHHIM poboT0 HayKOBKX 3ABIaH6 agTOp 
371HCHIOBAB 13 BHKOPHCTaHHAM CyyacHOrO KOMIJIeKCHoro I0IXOIY I0 10CTITAKeHb, 

IO 3a6e3neyHAO HaneKHH� p0BeHb HayKOBOÏ O6rpyHTOBaHOcT0 Ta 10cTOBIpHOCTI 
pe3ynbTaTIB. JIA AHaNi3y BIJIHBy AKOCTi niroTOBKH IUHXTOBMX MaTepiaTIB Ha Me 
TaTypriÄHI IIpoIeCH CikaHHA Ta maBKH, a Takox BH3HaYeHHA HayKO BOI Ipo01eMa 

THKH 3acTOCOBaHO MeTOIM eKCIepTHOrO ou0HIOBAHHA Ta leTbi. TeopeT4HI 10C 
iNKEHHA CTaHy cisyoi noBepxH0 B yMOBax BiõpauiHHO-YlapHoi aiï BHKOHAHO Ha 
OCHOBI yHIaMeHTaJIbHHX IIOJIOKEHL AHHaM0KM TBepIoro Ti1a Ta Teopii KoTH BAH5 
IHHaM1YHHX CHCTeM. BuB4eHHA IIpOleciB CaMOOYHIleHHA BiJIbHO yKIaleHot Ci4OT 

nOBepxH0 Ta cTaQiii3auiï rpaHynOMeTPHYHOro CKJ1aiy MeTanypriHHOi IIHXTA. uo 
po3cikoETHCA Ha HiH, npOBeNeHO3 BHKOPHCTaHHAM MeTON0B reOMeTpHYHOro aHaTi3y, 
MexaHiKH KOHTaKTHOÈ B3a¬MONI1, Teopii npyKHOcT0, MexaH0KH pyMHV BAHHS T2 JM 
HaM0KH NedopMOBaHMX TiJI. TIpu pospoósl MaTeMaTHYHO0 MONEN0 InporHOV BaHHA 
3HOCy Ta oujHKH CTPOKy eKCIJIyaTasii ciAYOi nOBepxH0 3aTy4eHO oCHOBH0 no.o 
KEHHA Teopii TepTA Ta 3HOIIY BAHHA. EKcnepuMeHTaTbHa 4aCTHHa poõotH BHKOHV 
BaJiaca 13 3acTOCY BaHHAM MeTONIB IJ1aHyBaHHA CKCInepHMeHTY, CTaHNapTHHX 3aCO 

6iB BiQpOMeTpiï Ta xpoHoMeTpaxy. \S OÖpoPKH M aHanisy peybTaris reopeTH4 
HHX i eKCIepHMeHTaJIbHMX I0CIIJKCHb BHKopHCTaHO METOH MareMaTHYHOi CrarH 
CTHKH. locTOBipHicTL OTpuMaHHX pe3y]lbrariB TBepAKeHa KOMILICKCOM naÑopa 
ToPHHX i npoMHCJIOBMX AOCIJNKeHb, lo 3acBiuye ix npakTHHY 3HaVHM0CTs Ta 
aneKBaTHÍCTL TeopeTHYHHX I0JJ0KEHL. 

06rpyHTOBaHicTL Ta 10CT0BipHiCTh peybrariB 0CAAKEHHA IuTsep 
CTLCA ix ycninoo anpobaltiCIo Ha MKHapoHN Hy KOBO-paKTuVHIN KOH)ep 
HILiAX, IO 3acBi4ye BiJOBIJHICTL BHKOHalHx poOT CyVaCHHM BHMOTAM HaN NOBOL 
cruiJbHOTH, OrKe, Hay kosi 10J0Kein, bHOBKA, OrpMani pevbram r pe 
IIOHOBaHi IpakTu4Hi peKoMeHJaII HprboLeN ReKHIM JpineM oopvHrOBl 
HOCTÍ, ajieKBaTHicTIO Ta Hajiánic0. 



5. IlpakTHVHe 3ManennA pesyJIbTaT0B poóorn 

BukopueTaHHA OTpIMaux pesysrariB Jaro MOry pospobnTH MeTO,IHKy po 
3paxyHKy kOHCTPyKTHBHHX, K0HeMarHnux i nunamiyHHX rnapamerpis BiópauiqHAX 
MauHH 13 BIJIbHO YKJNaNeHOO CIA4010 IOBepXHeIO, po3MIU[eHOOy ipocTopi, yTB0 

peHOMy IBeNepononi6HIM niICHTHNKOM, a Takox crBopuTH MeTONHKy BH3HaveHHA 
napaMerpibB BiopauiiHo-yaapHoro pexHMY, Heo6xinHnx UIA craQizizauii rpasyso 
MeTpHYHOro CKlay MeTaiypriHHoi uHXTH TIepen iï 3asaHTaxeHHAM 10 1OMeHHOÏ 
IeYI. Y MeKax 10CIiKEHHA BH3HaYeHO ropuBOHTaJTbHy KopcTKICT6 IpyxKHHKX 

eieMeHTIB 13 BHTKaMn KpyrIoro Ta npaMOKyTHOrO nepepiziB 14 BiópauiaHnx Ma 
MHH, WO npattoroTB y BiópauiaHO-ynapHoMy peKHM0, Ta pospooneHO MeTOIHKY BA 
bopy rBHHTOBHX IHI0HApuYHHX npyKHH CTHCKaHHA 3 ypaxyBaHHAM 3CyBy 1X or1op 
HHX BHTKIB. OKpeMO 3ar1ponoHOBaHO KOHCTPY KIÊIO i MeTOIHKY pospaxyHKY rý 

MOBO-IIPyKHOT0 aMopTH3aTopa cTHCKaHHA-3Cy By 3 piBHHMM KopcTKOCTAMH, AKHø 
3a6e3neYye ninBMmeHy Haniänicrs i npauesnarHiCTs BiPpauiXHHX MaLuHH B yMOBax 
Aï Biópaui}HO-yMapHHX HaBaHTaKeHE. KpiM TOro, cqhopMyJTbO BaHO HH3Ky HOBAX 
TeXH0GHEX pimeHb, cnpaMOBaHHX Ha 0HTeHCHikauio nponecis niaroroBKA Mera 
Iypri~HHX IHXTOBHX MaTepianiB ¢pakuioHy BaHHAM Nepen onepauisMH cÍKaHHS 
Ta IIJIaBKH. 

6. OuinKa MOBH, CTHIIO H opopMJIeHHA AHcepTauim 

Iucepraui~ua po60Ta BHKJIaNEHa cyyacHOKO TeXH0YHOKO MOBOKO 3 BHKopHC 
TaHHAM 3araJbHOBH3HaHOi HaykOBOi TepM0HONOrii, Io 3aõesneuye 4iTK0cTH )opMy 

IIOBAHb i KopeKTH0CTb 101aHHA Marepiany. CrHNb BHKNaNy BinsHavaETBCA n0ri4 
HOFO nOCIiFOBH0CTIO, 10CTyTH0cTHO CHPHMHATTA Ta BiNnOB0�HiCTO aKalEMiHHM 
cTaHAapraM. OdopMneHHA Marepianis AHceprauiï sniñcHeHO y cysopiYH BinOsiA 
HOCTÈ J0 4HHHMX HOpMaTMBHHX BUMOr, 30KpeMa A0 Hakasy MiHiCTepeTBa ocBiTH i 
HayKH ykpainu No 40 BiJ 12.01.2017 i3 3MiHaMH, 3iFHO HaKaRY MiHicrepcrsa 
oCB0TH i Hayku VKpaïHn No 759 BiJ] 31.05,2019, I|O niTBepkye HaneKHHÌ piseHb 
CTpyKrypHoi Ta pexakuiMHoÏ KyJlbTypu poooTH. 

7. OuiHKa 3M0CTy ncepra( Ta AoTpuManns upanuniB akaNCminoi 
A06povecHOCT0 

JlucepraujaHa poóora IlonoIOBa /|MHrpa BoiouIMHpOBMa HanHcaHa aBTO 
poM caMocTiGHO Ta 3a CBoÏM 3MiCTOM IIOBHICTIO B0UOB0laE nacnopTY 
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cueuiabHOCT0 05,05.08 - Mam JuBH MCTanypriIOrO BMpOo0H4ITBa. 
ncepraiina poóorH BKONaa /0rpumaaM upuB aKaJIeMiHoi JO 

Qponecnocri ra ie micms omak (habenpixaii, KoMIiIsis, haopukaii 4n IIa 
riary. Yei BIIKOPICTani inei, peynbrarn 0cHiJoKeh i TeKCTOBi bparmeHTH iHIIHx 

BTOPB HaleKHWIM HOM 3aJ10KYMeHTOBani Ta cynpOBOJKyKYT bCA TIOCHIaHHAMH 
Ha BÙM0BÜHi KepeMa. 

8. IlosnoTa BmKIanenns pesyKTaT0D N0caiEKen, B ony6sikoBaHnx 
npauaX 

OCHOBH0 noNOKEHHA Ta peyIbraTH JIocHiJIKeHb JIHcepraii}Hoi poÑ TH BH 
KIaNEHO B 39 HaykOBHX poóiT, y TOMy yncHi: 3 MOHOrpapiï, 6 yQikaui�. IO BXO 
1ATb 10 MDKHapoNHOÏ Hay KOBO-MeTPHYHOÏ 6a3u Scopus; 13 crareD y cieuiaTbHX 
HaykOBAX QaxOBAX BHNAHHAX, peKOMeHIOBAHHX MOH YKpaïHn; 10 Tes Ta MaTepia 

0B A0N0B0JeM Ha Hay koBHX KOHHepeHuisx; 7 nareHT0B YKpaiuH Ha KopcHy Mo 
1eTb. Pe3yMbTaTH poóoTH ipo�uNH anpoQauio Ha 10 MiXHapoHHX Hay KoBo-Tex 
HiYHHX Ta HaykOBO-NpaKTHYHHX KOHHepeHL0AX: XIII MixHapoHa KOHOepeHuia 
«CTpareris AKOCT0 B IIpOMHCIOBOCTi i oCB0Ti» (TexHiYHMÄ yHiBepcaTeT. BapHa. 
Boirapi, 2017); BceykpaiHCLKa Hay KOBO-TeX HIYHa KOHHepeHuia «MexaiKa Ma 

0CHOBHa CKJIaIOBa npHKJIaNHoi MexaH0KH», AKa QyJla ipHcBA4eHa I10 

piy4o 3 IHA Hapo1KeHHA 41.-KOp. AH YKpaïHH, Ipoo., 1.T.H. KoKeBH0KOBa C. M. 
(HMeTAY, Jluinpo, Vkpaina, 2017); XIV MixHaponHa KOH)epeHU0s «Crpareris 
SKOCT0 B IpOMHcIOBOCTi i oCB0T0» (TexHi4HHÄ YHIBepcHTeT, BapHa, Borapis. 

2018); MiKHaponHa HaykoBo-TeXH0YHa KOH)epeHUis «HaniHHiCTE 0 AHHaiKA BAK 
KHX MauIHH», AKa 6yna npuCBAYeHa 80-pi4uo akanemika HAH YkpaïHH BolbLIa 
KOBa B. I. (HMeTAY, JlHinpo, Vkpaina, 2018); Beeykpaïncbka Hay KOB0-TeXH0HHA 
KOHHepeHuia «loTypaïBCbKi 4HTaHHA»), AKa 6yJa npuceAHeHa 99-À piHHui 3 AHA 
HapojxeHHA akaneMika HAH YKpaïHn Ilorypacsa B. I1. (/lninposckka noirexH0Ka, 
Jluinpo, Vxpaïnn, 2021 ); V MiKHapoHnD nay kOBn KOHIPec «Society of ambient 
intelligence 2022» (|YET, KpHBHH Pir, Vkpaina, 2022); VI MixHapoHnù Hay KO 
BHÍ KOHIpec «Society of ambient intelligence 2023» (UYET, KpHBHÄ Pir, VKpaia, 

2023): VII MixnapojHnú Hay koBnH KOHIpeci «Society of anbient intelligene 
2024» (JIYET, KpuBnP Pir VKpaina, 2024): XV MixnapoHa NOHhepeHiN 
«Ctpareris aKocri B ipOMHeJIOBOCT0 I oCBiTD> (TexuiHi yisepcHre, Bapa, 
Boirapia, 2024); VII Mixnapona konhepema «hmoini texHOori s Havi 
Ta ocHiT0. CHponeicbKnú J10CH0» (Aano, Ieteinki, Dwswis, 202). 

IIHH 

BKazani ny6JiKaniï KOMILJeKCHO BMCHTIOIOTL KIIOHOBHç MicrHCepraii 
HoÏ poo¡TH, a TakOK B0J06paxaiot, 00CHT T Cenpiky iponeeN TeopeHHHN 



Ta eKcnepuMeHTalbHHX AOCHÍJDKEHb. Pehepar 3a CBOÏM 3M0CTOM YroJKyCT bCA 3 
OCHOBHHMM IOJIOKEHHAMM HCepTaiii Ta 0cTaTHbO IIOBHO peripezeHTyE 11 ro1OBHI 
Hay KOB0 pesybrarH. 

10. 3arnJLHi 3ay BaxeunH I10 poooT0 

1. IleBHUM AHCKyciHHMM MOMeHTOM ¬ 30CepekeHHA YBarM SIMIIIe Ha cripa 
MOBAHHX KOJIHBaHHAX Kopooy niJn yac reopeTM4H4X 10cIIiJIKeHL CTaHy ciYOÍ rIO 
BepxH0 B yMOBaX BiNópauiHHO-ynapHoi níï. BicyTHicT5 aHanisy iHIHX MOKIMBKX 

BapiaHTIB KOJNHBaHb MOKe MeIO 3By3WTH MeK0 3acTOCY BaHHA pesybTaT IB, TOMy Ba 
pro po3TJIAHYTH abo o6rpyHTy BaTH TaKuÄ inxi. 

2. BHkIHKaE neBH0 IIHTaHHA CTYniHb o6rpyHTOBaHOCT0 BMKOpHCTaHHA 3a 
KOHY T yka loNo MaTepiaiy 4acTHHKH, AKa pozciBa¬TbCA. 

3. Ha Mi� nornsA, nin yac oIHCy naÑopaTopHoï MONesii MaiiKHK BIopaiaHO 

ynapHoi aiïi 3 BiJBHO yKIaneHoro cisuoo noBepxHerO 1OuiTBHO Ðy10 6 HaBecTH IT 
TeXHIHHY xapakTepkcTHKY, IO cnpusno 6 6iBII nOBHOMy posKpurTo i hyHKLio 
HaJIbHHX MOKJIHBOCTeH. 

4. AlouimBHO PyNO 6 yTOTHWTH, AKi unHHHKH 3yMOBHJIH BHoip neBHX HOMepiB 
BHTK0B IIpyKHH IJIA YHceTbHOi oujHKH MOKJIHBOCT0 3acTOCYBaHHA BHpagy (5.36). 

5. Byno 6 nonibHO IOB a3aTH OTpHMaH0 nin 4ac npOMHCIOBHX 10CIiTKEHS 

pesyIbTaTH 31 3M0HaMH ra301MHaM04HOrO CTaHy MOMeHHOÏ NeY0, IIMO 1038o.THIO 6 
rIHOWe posKpHTH IpaKTHYHY 3Ha4AMÍCTb IpOBeNeHKX IOcHiTKeHb. 

6. Heo6xiFHo Qyno õiNbI jeTaTbHO IpoaHani3y BaTH MexaHisM py�HyBAHHS 
CHT I0J 4ac npOMHCIOBHX 10CIiNKEHL. 

7. Ey1o 6 nouiNbHO npOBecTH A0CiNKeHHA 1eopMauiMHe-HanpykeHOro 
craHy Kopoba rpoxOTa Ta aoro eJieMeHT0B npu poóori ciauoo noBepKHeKo Biopa 
ui`HO-y1apHoï niï. 

11.3araJbH0 BHCHOBKH 

Iuceprauiäna po6ora Ilononosa JMwrpa BonoauNHPORHVa «Pospoóka Ha 
ykOBHX oCHOB CTBopeHHA BIópaiihHo-yaapHux MaHN AUIa MeranypriñHoro BHpo 
6HMUTBa» e camOcT0ÄHOIO 3aBepImeHOIO pO00TOO Ha akTyaIbHY TeNMy, äo MaE TeO 
peTHYHe i IipHKJIaIHe 3Ha4CHHA. 

OrpuMaHi 3106y Ba4eM pey1brarH y eykynuocri snpiuy KOTb 3HIMHy Hay 
KOBO-TeXHi4Hy npobIeMy, Korpa io19Tae B pospoóui Hay KOBHN OoCHOB CTBOpeHHR 
BiopauiúHO-ylapHnX MalinH JI9 MeTalypriitoro BIpoóNnTBa LINNOM BCTaHOB 
neHHA 3AKOHOMipHOcreD nnaMiHoro CTaly cHeTeMn3 HeBTpIMHHM 38°A3KOM M0N 



napaMeTpIB rpoxOTY, reOMeTpHYHHX XapakTepucTHK CHTa Ta MexaHi4HHX BIlaCTH 
BOCTeH MaTepiaIy, 3 AKOro BOHO BHTOTOBJIeHe, npoleciB MOro o4MUIeHHA, 3HOcy Ta 

pyxy yaCTHHOK MaTeplaTy no HbOMY, BH3HaYeHHA BILJIMBy BMUIeNepepaxoBaHHX þa 
KTOp0B Ha niIBHIeHHA eheKTHBHOCT0 opakuioHY BaHHA ipu ninroTOBI0 MeTanyp 
riÄHHX IWHXTOBHX MaTepiaiiB 1o cnikaHHA 0 INaBKH. PoôOTa nOBHICTIO Yy3ro[Ky 
eTLCA 3 nacnoprOM CHeLiaTbHOCTi 05.05.08� MauHHH AJIA MeTalypriAHoro BHpo 
6HMUTBa. Peepar BinnOBina¬ cTpyKTypi Ta 3MicTy AMcepraii. 

BiMI4eH0 BHIue onnOHeHTOM neBHi Heno0KH poboTH He MaOTb BHPIlaTb 

HOro 3HaYeHHA WO10 opMyJIKOBaHHA IPHHIHIOBHX IO10KEHb AHcepTauii, 11 Hay 
KOBO1 HOBH3HH Ta npakTHYHOÈ 3HayHMOCTi, Ta He BIJIHBaIOTb Ha no3HTHBHY O;IHKY 
AHcepraui}Hoi poõoTH y uinoMy. 

IuceprauiaHa poóoTa 3a aKtyatbH0CTO, ipaKTHIHOO 0HH0CTIO Ta Hay KOBOFO 
HOBH3HOHO INOBH0CTHO B0nnoBiIae BHMOram nYHKT0B 7, 8 Ta 9 «llopanky IiHcy 

1KeHHA Ta no30aB1CHHA Hay KOBOro CTynens 1OKTOpa HayK», 3aTBePIKEHOTO Tloc 
TaHOBOO KMY No 1197 BiJ 17.11.2021 i3 3M0HaMH, a iï aBTop, IlonoJ1OB IMHTpo 
BononuMupOBM4, 3acnyrOBye Ha ripucynxeHHA HaYKOBOro CTyneHA IOKTOPa TexHI 
YHHX HayK 3a cneuianbHiCTHO 05.05.08 - MauHHH AJ1A MeTanypriñHoro BMpooHHII 
TBa. 

OhiuiHnHH onOHeHT: 
ipoBiFHnH Hay KoBMÄ cniBpoQiTHHK 
BIJ;IiIy TeXHOJIoriYHOrO o61aFHaHHA Ta 

CHCTeM ynpaB1iHHI lHeTHTYTy YopHOÈ 
MeTaJnyprii iM. 3.1. HexpacoBa 
HauioHaNbHOÏ akanemiï Hayk VKpaiHH, 

NOKTOP TeXH0YHHX HayK, CcTapuun� 
NOcH0NHHK 

Iliannc barona K.B. 3acBiI4yo, 

B4eHH� cekpeTap 
IHCTHTYTy 4opHoÏ MeraTyprii 

iM. 3.1. HekpacoBa 
HauioHalbHOi aKaneMiï Hayk Ykpaiy 

KaHIHlaT TeXHIYHHX Hayk, 

CTapunH Hay KOBMÄ crigpoQiTHHK 

bHOT 

TAETANYPriT 
KAAEMI AKA 

KPATHA. 019029 

M0CTO 
OHIN? 

KocTAHTHH bAIOJI 

Jlapuca ITAPMAII 
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