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I. AkTyanbHicTh TeMH J0CTIIKEHD

1 CKQHIIGHTPOBaHI B
TIOXOJ[KCHHS
VAOBY 1 ix
ix TpoOnenus. Il
pPO3pOOKOI0  HOBHIX

[Toxnaau pyaHUX 1 HEPYIHUX KOPUCHUX KOTAJIWH B YKpai
MacHBl MIIIHUX TIPCBKUX TOPiJI METACOMATHYHOTO 1 MeTaMopd1
VYkpaiHChKOTO KpucCTagidHOro muTy. BoHu mpencrasfis
pyiiHyBaHHSA MOTpeOy€e MOJATKOBHX 3aXOJIB MO0 €(PEeKTUB
3aX0AM TOB's3aHI 3  YAOCKOHAICHHSIM  ICHYIQ
pecypco36ep1ra}0qﬂx TEXHOJIOTTYHUX leIeHB i
(mpoBeeHHS TIEPETiHHUX TYHEIIB Ha 3aJ113HJifiga MOJIITEHY, TIPHUYUX BUPOOOK
B TNIMOOKUX MIaxTax), pyWHYBaHHIO 1 Teps OpPAICHUX KOTAIWH 3 BIAKPUTUM 1
M1I3EMHUM ITUKJIAMH POOIT.

[nsxu MABUINEHHS SIKOCTI ApoO@eH OpUCHUX KOTAJIMH HaIpaBjieHI Ha
BJIOCKOHAJICHHSI ICHYIOUUX CIOCO0iB ﬁyBaHHH MIITHUX TIPCHKUX TOPiA HUIIXOM
KOpUTyBaHHsI TapameTpiB b 10 KOHKPETHHUX TIPHHYO-TE€OJOTIYHHUX YMOB iX
3aJISTaHHs. AJle BOHU TPaKTH 1
OCHOB CTBOPEHHsI CHOCO0IB )BOTO PYWHYBAaHHS MIIIHUX TipChbKUX TOpiA 3

CTaHy TBEPJIOTO cepeaoB il BIUIMBOM Pi3HUX YMOB JIMHAMIYHOTO HABAHTAXEHHS
i HpoueciB (bopM HS €MOJIii, TIEpepOo3MOIITy Ta MEPEMIIIEHHIO IMOTY>KHOTO
HIIIFOF0YOTO 1M yMyJSTUBHOI nii mijg wac BuOyxy BP B 3apsimax 3miHHOTO
nepep13y, MIHH \OpM#T BUOYXOBOTO IMIYJIBCY 31 3HMO)KEHHSM TMIKOBUX IMOKa3HHUKIB
IIICHHS ﬁoro TPUBAJIOCTI Ta p03p061<a HOBHX croco0iB pyﬁHyBaHHﬂ

TCOTEXHIUHOW TIpHUYOI MEXaHIKH, [0 Ma€ BAXIMBE 3HAYCHHS IS MiIBUIICHHS
TEXHIKO-€KOHOMIYHUX TMOKA3HUKIB TIPHUYMX MiANPUEMCTB Ta CTBOPEHHs OE3MEYHUX
YMOB iCHYBaHHS 00’ €KTiB IIUBLILHOTO 1 MPOMKCIOBOTO MPU3HAYCHHS HA TEPUTOPISIX 3
PO3BHHYTOIO 1HGPACTPYKTYPOIO, a TeMa auceprartiiizoi poootn Imenko K.C. nprucBsieHa
BUPIIICHHIO ITI€] MPOOJIEMH, € aKTYaJILHOIO.

Huceprariiiina po60oTa BHKOHAHA B paMKax HAyYKOBO-IOCIIAHUX PpOOIT
IncTutyTy reorexniunoi mexaniku iMm. M.C. [TomsikoBa HAH Ykpainu BianmoBigHo 110
rany3eBux 1aHiB HJP 3rigno 3 [loctanoBamu Otopo Bimminenns mexaniku HAH
YkpaiHu.

Marepianu KaHIUAATCHKOI TucepTailii B poO0TI HE BUKOPHUCTOBYBAIUCH.



II. OcHoBHMI 3MiCT qUCEPTALIITHOI POOOTH i 3ayBaKeHHS 110 ii po3ijiam

Jucepraniisi  ckimagaeTbesi 13 BCTYIy, 6  PpO3IUTIB, BHUCHOBKIB, CIHCKY
BUKOPUCTaHUX Jkepen — 470 HaiiMeHyBaHb Ha 53 CTOpiHKaX CyMapHO 3a pO3/iJiaMHu,
MicTUTh 350 CTOPIHOK MAIIMHOMHUCHOTO TEKCTY, B KUX MICTUThCS 26 Tabmuip 1 124
pucyHkiB Ta 17 noxarkiB Ha 97 cTopiHKax.

Y BcTymi aBTOpOM JMcepTallii HaBeleHa 3arajibHa XapaKTEePUCTUKA: aKTyalbHICTh
TEMH, MeTa 1 3aJadl JOCTIKEeHb, i7esl POOOTH, BU3HAUYCHI OO0'€KT, TIMET 1 METOIN
JOCIIKEHHSI, HAyKOBI TIOJIOKEHHSI JUcepTallii, iX HOBH3HA, , OOIPYHTOBAHICTh 1
JOCTOBIPHICTb, HAYKOBE 1 MPAKTUYHE 3HAYCHHS JUCEpTaliiiHOI P ampooartist i
pe3ysbTaTIB, a TAKOXK OCOOMCTHI BHECOK 37100yBaya.

(axiBIIiB BHOYXOBOI CIIPaBU BIUIMBY PI3HUX TEXHOII
BUOYXOBOTO pPYWHYBaHHS MIIIHUX TipCh
MEPCIEKTUBHUX  HAMPSIMKIB  JOCIIIKEHE
pecypco3bepirarounx Croco0iB  BHAOOYT
MiI3EMHUM ITUKJIAMH POOIT.

AHamiz MeToaiB miap HHﬂA:p):[JIOBHHHHX (mmypoBux) 3apsgie BP

eXaHi3My IX pyWHYBaHHS,
OCHOBI po03po0Ili HOBHX
CHUX KONAJIWH 3 BIIKPUTHM 1

MiTOTOBIII 1 YIIPaBIIHHIQ @Ai ecamMu pyWHYBaHHS TipCHKUX TMOPiJ €HEPTi€l0 BUOYXY,
il TpaHCIIOpTYyBa b iepepoOiii. Bukonanuii aHami3 CBIIYUTH, IO MPAKTUYHO BCl
CrocoOu 1 KOHC 1i/8apsaiB AJs iX peanizailii BUKOPUCTOBYIOTh MPU pyHHYBaHHI
i ' 1PCHKUX TIOPiZl, & HE3HAYHA IX KIJIbKICTh — JJIsi pPyWHYBaHHS
aH130TPO KMX MaCHBIB CKJIaJIHOI OYyJIOBH.

3Tl TEPCTIEKTUBHUX HANpSIMIB - 3 TPOOJIEM  €HEProeMHOCTI
pYWHYBaHHS MIITHUX T1PCHKUX MOPiA MPU BUIOOYTKY KOPUCHUX KOMAIMH HAa BETUKHUX
rIMOMHAX BIJJ3HAYEHO 3pPOCTAIOUy POJIb HAMPYKEHO-1e(OPMOBAHOTO CTaHy TiPCHKOTO
MacHBY Ta 301JBIIIEHHS MIITHOCTI TIPChKUX TOpia. BcTaHoBIEHO, 1110 BU3HAYEHHS 3MI1H
nokaznukiB HJIC macuBy y BuOOi BupOoOKH a00 B OKONHI BUAOOYBHOI Kamepu
CHOPUSITUMYTh OOTPYHTOBAHOMY MIJIXOy 10 BUOOPY parioHaibHUX napamertpiB BIIP,
K1 TIOKpamiaTh yMOBH poOoTu 3apsaniB BP mpu BuOyxoBOoMy pyiHHYBaHHI MIITHUX
ripcbkux mopif. HemocTaTtHhO MpoBEAEHO AOCTIIKEHb 31 3HIKEHHS E€KOJIOTTYHOTO
HABAHTAXXCHHS 4epe3 YTHII3aIlil0 HAKOMMYEHUX TiPHUYONPOMHUCIOBUX BiIXOIIB B




TipHUYOI00YBHUX pErioHax 3 PO3BHHEHOI0 1H(PACTPYKTYpOlO, SIKi MPHU3BOASTH [0
HECHPUSTIMBUX YMOB TpOXHBaHHS HaceneHHs. [lokazaHo, 10 iCHYIOUHH JTOCBIT
3aKJIaJlaHHsT BUPOOJICHOTO MPOCTOPY CIPHUSiE€ 3MEHIICHHIO KUTHKOCTI TMOPOAM, sKa
BUJIAEThCS 3 IIIAXT, PYAHUKIB 1 Kap'epiB, OXOPOHI TOBEPXHEBUX OO'€KTIB 1
O0e3peMOHTHE MIiATPUMAHHS BUPOOOK, IO JO3BOJIIE CTBOPUTU TMEPEIyMOBH JUIS
BUPIIICHHS] KOMILJIEKCY 1H)KEHEPHO-TEXHIUHUX 3aXOMIB 10 YCYHEHHIO I[JIOTO CIEKTPY
TEXHOJIOTIYHUX TMPOOJIEeM TIPpHHYOTO BUPOOHUIITBA 1 3a0e3nedyeHHI0 Oe3meKu
MPOYKUBAHHS HACENICHHS B HABKOJMIIIHBOMY IPHUPOIHBOMY cepenoBuii. [lpu mpomy
3a3HA4YCHI HEJIOJIKU ICHYIOYHX METO/IIB, BIIMIUCH] HAMPSIMKHU MOKpAIEHHS BUOYXOBO1
TEXHOJIOT1T JyIsi 301IbIIEHHA OOCSATIB BUPOOHHUIITBA Ta MPOIYKTWBHOCTI TIpHUYO-
30araduyBagbHUX KOMOIHATIB, IIAXT Ta PYIHUKIB, a HAMIPSIM JTOCHTiJKEHb aKTyaIbHUN.

Ha mincraBi mpoBeneHoro anamizy 3100yBau  copMyBaId™Me€Ty Ta 3amadi
JIOCITIDKEHb.

3ayBaxenHus. Ilpunyunosux 3aysaxcensb 00 nepuio2o po3Lay Hemae.

Y apyromy  po3aili  BUKOHAHO  po3pOOKy §crioco0y 1 METOIUKH
EKCTIEPUMEHTAIBHUX ~ JTOCTIDKEHDb  IOJI0”OMHKNA N, BIUIUBY  (P13UKO-MEXaHIYHUX
BJIACTUBOCTEH, CTPYKTYPHUX OCOOJMBOCTEH aHI30TPOIHUX TIPCHKUX TOPiA PI3HOTO
TeHE3UCy CKJIaJHOI OylOBM Ha 3MiHY MUTQMOi JTOBEPXHEBOI €Heprii, MOIUPEHHS
MIKPOTPIIIIMH 1 XapakTepy pyWHyBagfii TMpu pI3HUX YMOBax JHWHAMIYHOTO
HABaHTAXCHHS

3a «IIporpamoro-MeTOMUKOW JOCHIKEHb...» Ha 3pa3Kkax IopiJ Ppi3HOTO
reHe3ucy (0cazioBOro, MarMamiyHOrOWi MeTaMop(pi4yHOro MOXOJPKEHHS), BiIOpaHUX
Ha TipHHYoaoOyBHUX mianpuemcIBax Ykpainu — ['3K Kpusbacy, Il Cxial 3K,
Kap’epu HEpyIHOI MpOMHEHQBOCTI, maxTu 3axigHoro, llenTtpansHOoro i CxigHOTO
Houbacy, JloKy4a€eBCbKOTO / (pIIFOCOOIOMITHOTO KOMOIHATYy Ta 1H. BHUKOHAHO
OOCTiIKeHHsT (PI3AKOPMEXdHIUHUX BJIACTUBOCTEH Ta CTPYKTYpPHHUX OCOOIMBOCTEN
BIIMOBIIHO /10 YHHANX//leXCTaHAApTIB 1 MUTOMOI IMOBEPXHEBOI €HEprii pyHHyBaHHS
mopia BighHO i1a1afoeiiM BaHTaXXeM Ta 17 4ac BUOyxy 3apsay BP.

B po@0Ti“méBencHO, 110 Ha XapakTep PYWHYBaHHSA MIIHUX TIPCHKUX MOPIA
CKJIaJHOI OWI@BU, TaKUX SIK: TPaHITH, CEPEIHBO- 1 KPYMHO3EPHUCTI MICKOBUKH,
KBapIuTH 3° BMICTOM 3alli3y, TPaHITH 3 BMICTOM YypaHy BIUIMBAaE KBapll, SKUU
NPUCYTHIA y BUIVISINI 3€pPEH, MArl4M BEJIHKY KITbKICTh JedekTiB OynoBu —
MIKpOTpiliuH. Butpatu eneprii Ha ix pyHHyBaHHsS Ha 30-50% wMeHmie, HIX Ha
pyHHYBaHHS MIITHUX B'SI3KMX MOPIJ TaKKUX, sIK BAMHAK 1 0a3ajbT, /1€ KBapll MPAKTUIHO
BIJICYTHIH.

Takosx Oyi0 mpoaHalli30BaHO TPAHYJIOMETPUYHUN CKJIa/l 3pyHHOBAHUX MOJIEIeH
Ha MikpopiBHI (po3mip ¢pakmiii 0-100 MKM) 3 BUKOPUCTAHHSIM MOJISIPU3AIIMHOTO
Mmikpockony MII-2 i naboparopnoro npunany JIPOH-3. BcranoBneni 3akOHOMIpHOCTI
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PO3MOJIITY TPaHYJIOMETPUYHOTO CKIIamy, sIKi 0OpOOJIEHO METOIOM KOPEINSIIHHOTO
aHaJi3y 1 pEHTTeHIBChKi AU(paKkTorpaMu ApiOHOAUCTIEPCHOT (PpaKirii.

AHami3 3aJIeKHOCTEH KITBKICHOTO pO3MONALTY (pakiiii mMmokaszaB, IO MpPH
BUOYyXOBOMY HaBaHTaXeHHI B mpobi 0-100 MkM mepeBa)katoTh HAMOIIBIN YACTUHKU
KBapI1y, TIOIBOBOTO IITIATY i CTIOAHM, 4 CaMe: CepeTHbO3BAKEHUH [iaMeTp YaCTHHOK d
nopiBHIOE 23,97 MKM, a TIpH PyHHYBaHHI BiTbHUM yaapoM — d cTaHOBHTH 31,35 MKM.
Tonmi sk anamiz audpakTorpam npiOHoAMCTIEpCHUX (pakiliii BamHSIKIB, MICKOBHUKIB,
METaCOMAaTUYHO 3MIHEHUX TPaHITIB 1 KBapIUTIB 3 BMICTOM 3aii3y IIOKa3aB, IO
CYTTEBUX 3MIH CTPYKTYpHU ApIOHOIUCTIEPCHUX (PPaKIliid UX MOPIT IPH PI3HUX BUAAX
HaBaHTaXEHHS: yAap 1 BUOyX HE BHUSBJIEHO. ABTOPOM 30KpeMa BCTAHOBIIEHO, 1110 MPHU
yAapl CIIOCTEPIraeThCsl TUIBKU HE3HauHa amopdizaliisi KBapily MiCKOBUKY 1 KBapLUUTY 3
BMICTOM 3aJi3a, SIKW{ BKa3ye Ha HasBHICThH Aeopmarlliii 3MuHaHHS (PO3AABIIOBAHHS)
B TOYIll KOHTAKTy 3pa3Ky 3 HEPyXoMoro moBepxHer {(CTaHMHOIO Kompa) 1 1CTOTHE
(Mmaiike MOJBIMHE) MOCUJIEHHS 1HTEHCUBHOCTI JI1HIT aHOPTUTY (BATICKOBUKAX) M1 Yac
BUOYXy 3apsiny BP B nopiBHSIHHI 3 y1apHUMU HaBaHTaKEHH M.

Otpumani 1ikaBl pe3ylbTaTd 3a TPOBEICHUMU EKCIIepUMEHTATbHUMHU
JOCTIIP)KEHHSIMHA BIUIMBY MIKPOCTPYKTYPH HOPIANCKIANHOT OyJJOBH 3 BMICTOM ypaHy:
opieHTamii 1 QopMu 3epeH Ha Xapaklep pO3BUTKY MEpeXi MIKPOTPIUMH Yy
noJTiMiHepabHIN TipChKii opoi, 00po6IeHeI0 WIABMKOBOIO KUCIOTOXO ii MOBEPXHI ,
MIpU pyHHYBaHHI X BHOYXOM.

JloCTiPKEeHHSIMH  BCTAHQBJICHO# 1110 BHYTPIIIHI MIXK3EpPHOBI HANpy>XEHHS B
rpaHiTax, 0 BUHUKAIOTh 3aBisiigd crenudiyHOMYy, BJIACTUBOMY TIIBKH JaHUM
MopoJaM peXUMY KpucTamizaifli, MOKYThH 30epiraTUCh B MacHBi TPUBAJIUN Yac, MTOKU
HE BIAOYIEThCS 1X pellaKCcallimsB pE3yJbTaTI 3aMIMIEHHS TOJHOBOTO IIMaTy —
TOJIOBHOT'O MOPOAOYTBOPIOIOHOLO MiHEpaAlTy — BTOPUHHUMH MiHEpajJaMu — CEPULUTY,
XJIOPUTY 1 KaubnuTy. BCTaHOBIEHO, IO UIsI TPaHITIB, MITMATUTIB 1 aabOITUTIB
BaryTincekoro p@foBHIa ypaHOBUX Py 30HA PYWHYBaHHS Ma€ eIirncoBy dopmy, a
yTBOpeHa _ BelUKd BICh BOPOHKH pyHHYBaHHS 30Ira€Tbcsi 3  HAMPSMKOM
TOPU30HAATLHOT MPOCKIi BEKTOpa JIIHIMHOCTI MiHEpadbHUX arperaTiB, KOeQillieHT
aHI30TPOMIMKIX KOJIMBAETHCSA B Mexkax 1,7-2.5.

3ayeancénna.

— diazpama 0eghopmysanus 3pa3Kie 2ipcbKux nopio, w0 Haseoeno Ha puc. 2.2,
Mae euznad noeHoi oiazpamu oegpopmysanns (3i cnaoarouoio Ko
oeqhopmysannsn 3a mexcero MiyHOCH), npome agmop He HA8OOUMb KOHCHPYKUIIO
npecy, AKa 003601U1a NPOBOOUMU BUNPODYBAHHA 3PDA3KIE 6 PeHcUMI
KOHMPOJIb08AHO20 PYUHYBAHHA;

— ni0 uac onucy memoouKu npPOBeOeHHA GUNPOOYBAHb 3PA3KI6 3 PYUHYGAHHA
6i1bHO nadaroyum eanmadicem (n.2.2 oucepmauii) 3aznauena mozo eaza — 21,4 ke,




npome He HABOOUMBCA OOIPYHMYBAHHA, YOMY CAMe MAKA 6a2d 3ACMOCO8Y8ANACH 8
eKcnepumMenmax;

— Ha puc.2.19 nageoeni Kpugi (na pucynkax 6e3 mapkepie), 3HA4UEeHHA AKUX He
PO3Kpusaromuvca ami y nionucu 00 pUCyHKy, ani ¢ mexkcmi oucepmauii;

— Ha cmop.151 agmop pooumos 6ucH0B80K, W0 Xapakmep KyMyaamueHoi Kpueoi
zpanyinomempuuno2o cknaody (puc.2.19,a), é dinvwiiin mipi euznauarome wiiibHiCMIO
oeghexkmie 0y006u noIIMIHEPANLHOT 2IPCbKOT nOpOOU, npome He HABOOUMb NIOCM A8
0115 Yb020 MEEPOIHCEHHA.

Y mpemvomy po3oini npvBeieHO TEOPETUYHI 1 EKCIIEPUMEHTAIIBHI TOCIIKEHHS
MeXaHI3My Jii MOo0BX)eHOTO 3apsny BP pi3znoi dhopmu mepepidy 3@ BCTaHOBJICHHIO
3aKOHOMIPHOCTEW pyilHYBaHHS TBEPJOTO CEPEIOBUILA BHOYXOM.

PosrsiHyTOo mporecu, Mo TMPOTIKAIOTh B 3apsiiHIN, MOPOKHHKIIPH J1eTOHAIII]
BP B 3apsamax 31 cepuyuHOIO IHEPTHOI BCTABKOIO HA BWIUICHIN AUMIHIN 3apsiy,
BHUCOTa SIKOTO JOPIBHIOE AlaMeTpy UWIIHAPUYHOL 3apsAaHOINIIODOKHUHU. OLIHEHO
TerIoTy BHOYXy O BHOYXOBOI PEUOBHHH, BCEPEIHHingKOl 3flaxoauthes cheprdHa
BCTaBKa — KyJiga macor M. BcraHoBieHO, M0 H@SBHICHH >KOPCTKOI OOOJOHKH Ha
nUIAXy nomupeHHs yaapHoi xBuil (YX) me™Biel 3apsgy NpU3BOAUTH 10 TOTO, IO
gacTuHa eHeprii YX BIAOMBA€eThCA 1 HAMpaBISIERbCH B CTOPOHY CTIHOK 3apsiHOi
MOPOKHUHU. JIOBEJIEHO, SIKIIO 3apsgHa WMOPOXHNHA pO3TAalllOBaHA B TBEPIAOMY
CepEeOoBHIII, AKE HEOOX1THO 3pYHHYBaTH{ HAsBHICTH C(PEepUUHOT BCTAaBKH BCEpEIUHI
BP npusBoauTh 10 nmocuieHHs @i Y X #a cepeoBHIIIE, [0 PyHHYETHCS.

JIJist OLIHKU PO3BUTKY ACEOHAIINHUX MPOIECIB 1 XapaKTepy pPO3MOBCIOHKCHHS
TPIIIUH B TBEPAOMY cepenoBuill miaNdac BuOyxy BP B mogoBXeHHX HMUITIHAPUIHUX
3apsafax CyILUIbHOI KOHCTPYKIITiyl 3MIHHOTO mepepi3y Mo HOro BUCOTI B NMPOBENEHO
JOCITIJDKEHHS B JTA0OpaFOpHMX 1 MOJITOHHUX YMOBAaX Ha MOJEISX 13 3aCTOCYBaHHSIM
MeToAy MmBHAKICHOT QoTopeecTparnii kiHokameporo COP-2M, a peectparito
mBUAKOCTI JIX 3 BAKOPUCTAHHSAM 10H13aI[IHHUX JTaTYUKIB.

AHani3 10€MKeHb MOKa3aB, 10 MpU 0e3NnocepeHbOMY KOHTaKTI CheprUuHOl
BCTaBKH 81 CTIHKAMIT 3apsIHOiI MOPOKHUHU BiAOYBA€THhCS 3MEHIICHHS CTYIEHIO ii
BIUIMBY Ha PyitHytodue cepeoBuile, ToOTO 3MiHA pajiyca TPIIIMHOYTBOPIOBAHHS B
HaMpsIMKY, NePIEHANKYIIPHOMY BiJl OCI 3apsay BIIMOUHY CEpeOBHUINA. A TIPU OIIHII
BIUIMBY MPOMIKHOTO CEPEJIOBHINA HA TMONIMPEHHS JCTOHAIIMHOI XBHJII Ha KOHTAKTI
fioro 3 ¢gpontom JIX Bim BuOyxy 3apsaniB BP mocrtiiiHoro i 3miHHOTO mepepizy 3
BUKOPUCTAHHSAM TrpanyiboBaHoro tpotwiy (THT) mokazaB, mo ¢dpont AX mnpu
3ycTpiui 3 TNPOMDKHUM cepenoBuiieM (OypoBHil IMTHO) CHOpHUSE  EIKOMY
YHOBUIBHEHHIO TIPOIIECY JASTOHAIIT 3apsiay 3 MOAAIBIINM PO3IIaApyBaHHSIM (PPOHTY Ha
KUIbKa TIOTOKIB 1 TposiBy HermoBHOTH jaetoHamii BP. Ilpu 3yctpiui dponty X 3i
c(hepruyHOI0 BCTaBKOIO, /¢ (HOpPMYETHCS 007acTh CPOKYCOBAHOTO Ta30BOTO MOTOKY
CIpusi€ TEePepO3NOALTY eHeprii BUOyXy Ta MEpPEeMIIICHHIO MOTYKHOTO IHIIIIOI0YOTrOo
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IMITYJTbCY, 11O TIEPETBOPIOETHCS B KYMYJISITHBHUN CTPYMiHb 3MiHEHO1 (DOPMHU TOJIOBHOT
gyacTiHM. Ha migcraBi  oTpUMaHWUX — pe3yibTaTiB  OOTPYHTOBAHO  pecypco-
eHepro3oepirarodi  crocodbu (QopMyBaHHS CBEpJJIOBUHHHX 3apsjiiB  3MIHHOTO
nepepizy.

3ayeajcenns.

— He 3DPOo3yMiNno, uum Kepyeaecsia asmop nio uac eudopy mamepiany 0ns
NJIOCKUX ma 00’ EMHUX Mooeneil.

Y uemeepmomy po3dini HaBe1eHO pe3yIbTaTH AOCTIIKEHD 110JI0 BCTAHOBJICHHS
3aKOHOMIPHOCTEM 3MiHM HampyxkeHo-aedopmoBanoro crany (HEC) mnopoaHoro
MacHBY HABKOJIO BHOOIO BHUPOOKH 3 BUKOPUCTAHHSIM PI3HMX KOMIUIGKTIB IIMYypiB Ta

TIPCHKOTO MACHBY MPOBEICHO MOJCIIOBAHHS 3MIH IIOJIIB pPYXEHb TIPCHKOTO
MacuMBY HaBKOJIO BHUPOOKH 3 eleMEeHTaMu BpYOy. BKcrepuMeHTH TpOoBOAMIM Ha
IJIOCKUX MOJENAX 3 Opra”iyHoro Cckjaa 3 eJIeMEeHTaMu BpyoOy 3
BUKOPUCTAHHSIM ONTHYHO-TIONIPI3AI[iHHOTQ pO3pO0JIEHOTO CTEHAY, a
MatemaTuuHe MojentoBanHa HJIC macuiy TQNIOMOTOI0 YHCEITFHUX METOJIB —
Metony kinieBux enaemenTiB (MKE).

3a pesyiabTaTaMH pPO3PaxyHKiB yIOBaH1 3aJieKHOCTI 3MIH HaNpyKEHOTO
CTaHy 3a TapameTpoM, SIKHI pax%ye CTYIMiHb PI3HOKOMIIOHEHTHOCTI TIOJIIB
HaIpPY>XEHb B3JIOBXK BICi, sKa OJIUTh Yepe3 IEHTP BUPOOKHU JUIsl PI3HUX THUIIIB
MOJIEJIEH.

[IpoBeneni Takox
MacHBY B OKOJIMII Tip
KOMIIEHCAIIIHY CBEP.IT
opija, TIUOUHU T1a
BUPOOKH.

Al

pPO3p HaIpy>KeHO-1e(POPMOBAHOTO CTaHYy ITOPOIHOTO
0 ! poOKM Tia 4yac BUOyXy mimypoBoro 3apsiny BP nHa

3QIEKHO BIJ (PI3MKO-MEXaHIYHMX BJIACTUBOCTEH
i1 BUPOOKHU 1 TEXHOJOTIYHMX MapaMeTpiB BpyOy B BHOOI

3 OCTeM CBIMUWTH, IO TpH 30UIBIICHHI BIJCTaHI MIXK
BEPUIOBHUHOIO 1 BpyOOBHM MIMTypOM MK CTUCKAIOYMX HAMpPy>KEHb
3MINY€ETHCS B BUTPHOI TTOBEPXHI Pa30M 3 XBUJICIO PO3BaHTaXEHHS 1 (hOpMyBaHHSIM
MDK HHMH ClHaOKuX TOPYIIEHUX TIOpiJ, 3MEHIIYIOYM WMOBIPHICTh PyHHYBaHHS
MOBEPXHI CBEPJIOBUHHU.

Ha migcraBi oTpuMaHuxX pe3yibTaTiB OOTPYHTOBAHO MICIIE 3aKjIafaHHS
IITypPOBUX 3apsiiiB y BHOOI BHPOOKH 1 MmapameTpiB BpyOy 3 KOMIIEHCAIIIHOIO
CBEPJIOBUHOIO JIJIs1 €(DEKTUBHOTO PYWHYBAHHS MIIIHUX T1PCHKUX MOPII.

3ayBaKEHHSI.

— He 3p03ymino, Yum Kepyeascsa asmop, Kojau HA3U8ae mooei 6e3 e1iemenmie
epyoy (puc.4.2, a ma 6) moodenamu eudor0 supodoK, a ue ckopiuie mooeini He 8ubolo,




a 00KOBUX NOBEPXOHb, A OMIHCE — HE3PO3yMiie nodaibuie NOPIGHAHHA pe3)lbmamis
071 yux mooeneil ¢ pe3yibmamamu 3 pe3yivmamamu mooeieil 3 enemMeHmamu
epyoy (puc.4.2. 6-0);

— OCHOBHI NONOMCEHHA MAMEMAMUYHO20 aAnapamy memooy CcKiHUeHHUX
e1eMeHmie 0ocums 000pe 8i0oMi, momy MONHCHA 0Y10 0 1l He 3YRUHAMUCH HA YbOMY
6 OCHOGHOMY meKcmi oucepmauii;

— 6 po30ini 4.1.4 aemop He HABOOUMb KOHKPDEMHUX NAPAMEMPI8 YUCETbHUX
Mooeneil, AK MO: PAHUYHI YMOGU, (PIZUKO-MEXAHIUHI napamemp u mamepiany
Mooeni, KOHCmPYKYia wnypa;

— aemop nazueace puc.4.10 «Po3nooin napamempy Q», oani glonucy pucyHkie
Ha cmop. 237-238 ¢in akuyenmye, w0 na puc.4.10, 2 moscna nebatdumu 3HaueHHA
napamempy Q, Hasedeni 6 mexcmi, mooi aK ¢ nionucy Qo puc. 4. T03a3naueno, wio
«2» — Ue KapmuHa MaKCUMAIbHO20 HANPYIHCEHHA.

B _n’amomy po30ini npoBeneH1 JOCTIHKEHHS Jidy, OOTpyATYBaHHIO NapamMeTpiB
HOBHUX pecypco30epiraiouux i1 6e3rneyHux crnocoOigBeieHst OyporniIpuBHUX poOIT y
BUOOSIX BUPOOOK 1 BUJOOYBHUX OJIOKaX pyAFPIRaIAXE, 43 3aK/Ia/laHHAM BUPOOJIEHOTO
IPOCTOPY.

Jlnst BIMOCKOHAJIGHHST BHOYXOBOI TEXHOJOLIH MPOXOIKU TipCHKHX BUPOOOK 1
BIIOIMKK PYIHOTO TOKJIAAy B MacuBi MAITHUX TOPIJ CKJIAJHOI OyJIOBU TMPOBEICHI
JIOCJTIJIPKEHHSI 3MIHHM TTOJT1B HAP§RKEHBB OKOJI1 BUAOOYBHOI KaMEPH IO BCTAHOBJICHHIO
MaKCHUMAaJIbHO MOJKJIMBUX 30H ilii, pPO3TATYIOUMX 1 CTHUCKAIOYMX HaIPY>KEHb II0
OOTIpYHTYBaHHIO MICLIS 3aKJIa/I¢gHHS] BHOYXOBUX CBEPAJIOBUH Yy OJIOIII.

JlocnipkeHHSIMH BCTaHOBHEHO, 110 (opMa BOPOHKH BUKUIY MpH pyHHYBaHHI
CTaTUYHO HampyKeHorg TBepAOoro cepeaoBuila BuOyxoMm 3apsay BP B mepepisi
HaOyBae eminTuuHOi (G@pMU. Tomy. 1Ist OOTpyHTYBaHHS MapaMeTpiB Crocoly
MpOBENEeHHs NiFOTOBUMX BHUPOOOK PIZHOTO TEXHOJIOTIYHOTO MpPU3HAUEHHS Ta
KOHCTpyKIii 3apagy BP mpoBenaeHO eKcrepuMEHTaNbHI JOCTIHKEHHS pyHHYBaHHS
TBEpPAOrQ/CePEIOBIA B CTaH1 «3aTUCKY» Ha KOMIIEHCAlIHHY MOPOKHUHY €JNTUYHO1
dbopmu.

3a pésysibTaTH HaBEJACHUX MOCIIIKEHb MO PO3MOAUTY TPaHyJIOMETPUUYHOIO
CKJIaay 3pYWHOBAHOTO TBEPJOTO CEPEAOBHINA PO3POOJEHO perpeciitHi  Mojeri
ONTHUMI3aIlii TapaMeTpiB KOMIIEHCAIlIITHOI MOPOXXHUHU 1 BHOOPY pallioHaIbHOI
KOHCTpyKIii 3apsay BP mo makcumanbHOMY BUXOAY KUTBKOCTI CE€penHiX (ppakiriid.

PimrenHs onmTuMizaiiHUX MoOJENeH JIO3BOJMIM OOIPYHTYBaTH palliOHAJbHI
3HAUEHHsSI OCeH eNIICiB KOMIEHCAIilfHOI OPOKHUHU 1 00paTu ePEeKTUBHUHN 3aps 3
cheprUYHUMHU BCTaBKaMH, sIKi PIBHOMIPHO PO3TAIlIOBaHI BIOBXK MOTO KOJIOHKH.

besneka po3poOkM pyaHUX POJOBHUIN TIJ36MHUM CIIOCOOOM KaMEpHUMH
CUCTEMaMH 1 EKOJOTIYHMA CTaH HAaBKOJUIIHHOTO TPUPOJHOTO CEPEOBUINA B




MIPOMHUCIIOBO PO3BMHEHUX pErioHax Moxe OyTH 3a0e3nedyeHa MUISIXOM 3aKJIaaHHs
BUPOOJIEHOTO MPOCTOPY CyMilllaMH, IO TBEPJitOTh. PileHHS 3amaui 3 po3poOku i
OOTpYHTYBaHHSI ONTHUMAJIBHOTO CKJIAy CYMillli, 110 TBEPJi€, MPOBEACHI BiIMOBIIHI
TOCTIXKEHHS 1 PO3pOOJIEHO HOBI CKJIAJAM CYMIIIEH 3TiTHO PO3pOOJIEHOT METOAMKH 1
BUNPOOYBAIBHOTO CTEHY.

SKicTb  CTPYKTYpH TBEPAIIOYOi CyMIIIl  3aJ€XHO BiJ  BOJOTBEPIOTO
CIIBBIIHOIICHHS OI[IHEHO 3 BUKOPUCTAHHSIM EJIEKTPOHHO-MIKPOCKOMIYHOTO METOIY.
Pe3ynbrarn BHmpoOyBaHb 3acBiAYMIIM, IO OXHOPiAHMM € ckiman 3 B/T= 0,15, 1
OJTHOPITHICTB Horo cknana 53 %, To/i SK y IHIIUX cyMiliei BoHa qopiBHIOBana 24 % i
22 %.

3ayeaxcenns.

— anano2iuno 3aysaxrcenniro N4 0o po3oiny 4 — asmop nazuea
napamempy Q....» , ane 3 HOACHEHb 00 PUCYHKA Ub020 He U

— aemop euxopucmogye (n.5.3, cmop.272, puc.5.13) pizni
ma «CRy4y8aHHa» — O1A ORUCY 00HO20 Ul MO0 A6
00MPUMYBAMUCH EOUHOT MEPMIHOOCIL.

5.2 «Po3nooin

— (3OUMAHHA)
a. /louinono oyno 6

B wocmomy ___po3dini  mpoBefieHO \\reOMexaHiuHe  OOTpYHTYBaHHS
pecypco3bepiratounx 1 0Oe3medyHux CcrnocOQiB BUOYXOBOTO pPYWHYBaHHS MIIIHUX
TIPCHKUX TIOPiJT CKJIAIHOT OY/IOBU IIOJI0#BIOCKOHATICHHSI OYpOMiAPUBHOT TEXHOIOTI]
pyHHYBaHHS MIITHUX T1PCHKUX HOPIT IAMOB BYT'UTbHUX IIAXT, PyJAHHKIB 1 Kap’€piB,
OIIIHEHO €KOHOMIUHY €()eKTUBHICEB) NIEPCIICKTUBY X MOJAIBIIOTO BUKOPUCTAHHSI.

1y of mii 100 BAOCKOHAJIEHHS pecypco30epirarydoi
TEXHOJIOT1l pYWHYBaHHS @

OyZI0BM Ha Kap’€ OpMyBaHHS BpyOOBOi MOPOKHUHM Y BUOOI BUPOOKH B MacHUBI
MIIIHUX Hampy X AIpChKUX TIOpiA €Heprielo BUOYyXy, OYIIBHHUIITBI BUPOOOK
pizHOTO OJIOTY&HIOT0 TPU3HAYCHHS Ta pPYWHYBaHHA pPYTHOTO TIOKJIATy B

HKOMY MACHBI Ha PyJHHKAaX, HOBH3HA SIKUX IOBEIEHA OTPIMAHUMHU
MaTeHTaMHu HaBUHAXI].

OO6rpyHTOBaHI TeoMeXaHI4HI MapaMeTpu OyAiBHUIITBA POOOYMX MailJaHYMKIB
Ha 30BHIIIHIX Ta BHYTPIIIHIX BiJBajax, Ha 00pTy Kap’epa.

TeopeTnuHy 1 MPaKTUYHY LMIHHICTH MAIOTh TOCTIKEHHS 100 OOTPYHTYBaHHS
TEXHOJIOTIYHUX CXeM po3TalryBaHHs 3apsaiB BP wa Omorl 3 ypaxyBaHHS (i3HKO-
MEXaHIYHUX 1 CTPYKTYPHHUX OCOOJIMBOCTEH MIIHUX TiPCHKUX TMOPIJl CKIaHOT OyI0BH,
SIK1 JIO3BOJISIFOTH BPAaXyBaTH HACTYIHI YMOBH: BUCOTA YCTYITy, MIIHICTh MOPiJa, AlaMEeTp
CBEPJIOBUHHM, TIMOMHY Tepedypy, CITKY pO3TallyBaHHS CBEPAJIOBUH Ha OJIOL, CXeMy
KOMYTaIIil 3apsi/IiB 1 HAMPSMOK X ITiIpUBAHHSI.
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B po3mini HaBenmeHi pe3ydbTaTH 3aCTOCYBaHHSA OYypOMIJAPUBHOI TEXHOJOTII
pyWHYBaHHS TipchbKuX mopia B ymoBax [lerpiBcekoro, ['nmeeBaTchkoro kap’epiB BAT
«ITI'3K» Kpusbacy, Ha kap’epax «Tomamropon», «Bita Copucy, «CiBau»y KopcyHb-
[[TeBueHKIBCHKOTO  Kap’€pOYNpaBIiHHS HEPYAHUX KOPHUCHUX KOMAIMH TPHU
pyWHYBaHHI TPIIIMHYBAaTUX TPAHITHUX MACHUBIB JUISl SIKHX PO3POOJICHI TEXHOJOTIYHI
CXEMH 1 BOHU MArOTh MIPaKTUYHE 3HAaYeHHS. Pe3ynbTaTu mepenaHi mianpueMcTBam, e
BOHU arpoOOBaHi i BOPOBAKEHI B MPOEKTaX MACOBUX BHOYXIB, IO MiATBEPKYETHCS
aktamu B Jlomarkax b.

CnpoekroBaHi TexHonoriuyHi macroptu bIIP ams mpoxomku miaAroToBumx
BUPOOOK  MpoHnuM  BUMNPOOYBaHHS B  yMOBax  BYTUIbHU maxt [IAT
«KpacHogoHBYT LISy, HEOE3MEUHUX 10 BHOYXY METaHy, BYT'UIbHOTOWIHITY 1 BUKHUIY
MOPOAM 3 BUKOPHCTAHHSM PO3POOJICHOTO MPSIMOTO TMPU3MATU TPHUSPYCHOTO
KPOKYIOUOT0 BpyOy 3 KOMIIEHCAIIMHOIO CBEPAJIOBUHOIO [IIEHOTO A1aMeTpy B MOTO
1eHTpi. AHayoriudi TexHosoriudi macrnopta BIIP pospo i OyIBHUIITBA

BUPOOOK PI3HOTO TEXHOJOTIYHOTO MPU3HAYEHHS: TO HT UX 1 BEPTHKAIHHHUX B
HaIpy>KeHOMY T1pChKOMY MacHB1 Ha Py HUKAX.
Ha migcraBi pe3ynbTatiB MpoBeAcHUXAPOMIIC X BUIMPOOYyBaHb MapaMeTpiB

BIIP 1 ix BOpOBaJKEHHS BHUKOHAHO OK  EKOHOMIYHOi €(EeKTUBHOCTI.
ExoHoMiuHa e(eKTHUBHICTh BiJ 3acCTOCYBA PO3pOOJICHUX pEeKOMEHaIlid Oyia
BH3HAUYCHA B TOPIBHSUILHOMY aHali31 1 BaplaHTIB: 0a30BOT0 M PEKOMEHIOBAHMX
napaMeTpiB TEXHOJIOTTYHHX TIé OPT%P Ha MPOXOJKY BHPOOOK B yMOBAax IIaxT
(pyHMKIB) 1 TIPOBEICHHS MacoBHX, BUOyXiB B kap’epax ([Jomatku b, B). B ocHoBy
PO3paxyHKy MOKJIaeH! (aKkTH @ )&TH 1 3 BUKOPUCTAHHSAM 3alpPOMOHOBAHUX 3MIH
B HOBUX TexHosoriyHux napamerpax BIIP: KBII, nutomi Butpatu BM 1 3aco6iB

1HiIIFOBaHHS, OypoBi p@bo 1laMeTp CepeaHbOro Kycka. PesynbTaTu po3paxyHKIB
HaBEJCHO B JI0JIaTKaX, SK] BEpJIKEH1 HEOOX1THUMH TOKYMEHTaAMH.
3ayeasricen UHUUNOBUX 3AYBAICCHD 00 ULOCHIO020 PO30LLY HEMAE.

YKOBHX I0J105K€Hb, BUCHOBKIB Ta peKOMeH/Ialliii, iX HOBU3HA,
00IPYHTOBAHICTH Ta BipOriHiCcTH

muceprarttii copMynpoBaHo 3a criermianbHICTIo 05.15.09 — «'eoTexHiuHa

1 TIpHMYA MEeXaHIKa» 5 HayKOBUX TOJIOKEHb.

[Tepuie HayKoBe MOJIOKEHHS «XapaKTep pyHHYBaHHS MOJIIMiHEPAIBbHOT TOPOIH
CKJIaHO1 OymoBM TIpW BHOYXOBOMY HaBaHTAXXEHHI 3aJI€KHUTh Bl il MIKPOCTPYKTYPH,
sAKa BU3HAYAETHCA 3POCTAHHAM 32 JIHIMHOIO 3aJEXKHICTIO KoedilieHTa AUHAMIYHOTO
MOPYIICHHS Bi 5 10 55 Tp./cM, MPpHU IIbOMY KUTBKICTb HOBOYTBOPEHUX MIKPOTPIIIUH,
K1 (hOPMYIOTHCS 1T0 KOHTAKTaX MiHEpaIbHHUX 3€peH 30UIbIIyeThes 10 95%, a pemira —
He Ounpiie 5% HacHiAyloTh IUIONIMHHI CHAWHOCTI B 3epHaX IuIarioknazy i O10THUTY.»
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OTPUMAHO Ha IMiJICTaBl OOPOOKH pe3ynbTaTiB EKCIEPUMEHTAILHUX JOCHIKEHb Ha
3pa3kax TipChbKUX MOPiI.

Jlpyre HaykoBe TOJIOKEHHS «/lis JeToHaIliiHOI XBWUII NpH TEpeMileHH] il
bpoHTy B310BXK KOIOHKK BP 31 chepuunnMy BcTaBkamu, JiaMeTp sSIKO1 3MIHIOETHCS B
mexax Bin 0,5 mo 0,8 BiIHOCHO nmiaMeTpy 3apsiy 1 pO3TalllOBaHUMH Ha BiJICTaHI Mixk
co0010, piBHIN JOBXKWHI aKTUBHOI YaCTHHM 3apsify CIPHUSE MEPEPO3NOUTy E€Heprii
BuOyxy BP Bin chopMOBaHOTO MOTYKHOTO 1HILIFOIOYOTO IMITYILCY KYMYISTUBHOT i,
KU 3a0e3meuye 3HIKEHHS 3a JIHIMHOIO 3aJIeKHICTIO TMIKOBUX 3HAY€Hb THUCKY Ta
30ubIIeHHs Woro TpuBamocti Ha 10-15 %, migBuinyroun cTidkicTh meroHarlii BP i
Mpare3/1aTHICTh MOJOBXKEHHUX 3aps/IiB» OTPUMAHO Ha MiACTaBl peecTpallii mMomrupeHHs
):[eTOHauiﬁHo'l' XBWJII HAa KOHTAKTi MPOMINKHOTO CEpEIOBHIIA 3 '1"1' pOHTOM BiJ[ BH6yxy

OOrpyHTOBaHICTb 1 JOCTOBIPHICTH pPE3yJIbTATIB
JIOCTAaTHIM OOCSTOM EKCHEpUMEHTaIbHUX JaHUX, SIKI OTpHU
anpoOOBaHUX METO/IIB MIPOBEICHHS JOCIiKEHb.

Tpete HayKOBE MONTOXKEHHS «3MIHA TUCKY Tig4ac yxy 3apsiny BP Ha macus,
[0 PYWHYETHCS, 3 XapaKTepHUM CTPHO pasiB #oro MIUIBHOCTI Ta
temmeparypu 10 4000° Ha mepexaboMy (HPO € TIePEePO3MOALTY CTUCKAIOYHNX
Hampy)XeHb Ha Biacrani Big 200 Mm MM MDK LEHTpamMH 3apsay 1
KOMIICHCAIIIMHOI CBEPIJIOBUHU 3 YTBOPCHHSAM EKCTPEMYMIB PI3KOTO 30UIBIICHHS Ta
CHaJa”HHs 3HA4YEHbh MAaKCHUMaZbHUX ﬁpymem, [0 Ha BIACTaHl Big BUIBHOI
i i, pi TiaMeTpiB 3apsly 3yMOBIIOE TOJAJbIIe 00’ €MHE
HHS MacHBY TOPI1JI MiJ I1€10 XBUJIb HAIPYKEHb
1eXaHI4YHOTO MmapaMeTpy B Mexax Bix 0,8 mo 1,6,
€ kputepieM edeKTUBHOCTI (HOpPMYBaHHS BPYOOBOI
MOPOXKHUHU Yy  BUOOT PO0KM» OTPUMAHO B peE3yibTaTl MaTEeMaTUYHOTO
MOJIETIIOBAHHS B PHUYO-T€OJOTYHUX 1 TEXHOJIOTIYHUX YMOB TPOXOAKHU
BUPOOKHM Ha 3aK ipHocTi 3MiHM B 4aci reomexaHigyaux napametpiB HIC macuBy
' I3 XyBaHHSIM MPOCTOPOBOTO po3TairyBaHHsA 3apsAiB BP y Bu6oi
MiAr0TOB BPoOku.  OOrpyHTOBAHICTH 1  JIOCTOBIPHICTH  BCTAHOBJICHHX
peii 3MIHM B yaci reoMexaniunux mnapamerpiB HJIC macuBy ripcbkux
nopia 3 ypaxXyBaHHSIM MPOCTOPOBOIO po3TallyBaHHs 3apsAniB BP y Bu6oi miarotrouoi
BUPOOKHM  3a0e3neuyeTbcs  JOCTaTHBOK — 30DKHICTIO — €KCHEPUMEHTATbHUX 1
TEOPETUYHUX JaHUX, 5Kl He nepeBuIlyoTh 10 %.

UetBepTe HaykoBe moyioxkeHHA «CIHiBBIAHOIICHHS Majoi Ta BEJIHUKOI OcCei
KOMITEHCAIIHHOT TOPOKHUHU EJNTUYHOI (JOPMHU 32 YMOB, KOJIM JOBXHHA MaJIOi OCi
smiHIOETBCsT Bim 60 mo 80 MM, a Benukoi Bim 60 mo 100 MM mpu BHOYXOBOMY
pyHHYBaHHI TBEPJIOTO cepenoBuIa 3apsaamMu BP pi3HOi KOHCTpyKIii, SKi CIIPUSIOTH
3pPOCTaHHIO 3a TIOJNIHOMIQIBHOIO 3AJIEKHICTIO MaKCUMAJIBHOTO BHXOAY CEPeIHIX

HKOPHUCTAaHHAM

3aBEPIICHHS PYWHYBaH
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¢pakuiii 3 nokazHUkoM K., 1m0 mopiBHIOE 75 % Bij 3arajbHOi KIIBKOCTI CEpEAHIX
dpakmiii, a 3a JIHIKHOI 3aJIeKHICTIO 301IBITYEThCS MAaKCHMAIBHUN BHUXIT APiOHHX
¢paxuiii 3 mokasHukoM K5, piBHOMY 80 % Ta BENUKHX, SIKI 3MEHIIYIOTbCS NPH Kiey,
piBHOMy 70 % 1O BIAHOIIEHHIO IO KUIBbKOCTI BCiX (ppakmiity. HoBu3Ha HaykoBOro
TIOJIOXKEHHS TIOJISATaE Y BCTAHOBJICHHI 3aJIEKHOCTEH MOKa3HUKAa MAaKCUMAJIbHOTO BUXOY
NpiOHUX, CepeHiX 1 BEeNMMKUX (pakiliid Bif CIIBBIIHOIIEHHS Majoi Ta BEIUKOI oceit
KOMITEHCAIIHHOT TOPOXKHUHU eNINTHYHOT (OpMU il 4Yac PyHHYBaHHS TBEPIOTO
cepenoBuiia BuOyxom 3apsany BP Ha xommnencarniitnuiit npoctip. OOrpyHTOBaAHICTS 1
JOCTOBIPHICTh BCTAHOBIIEHUX 3aJIEKHOCTEH TOKA3HUKA MAaKCUMAIBHOTO BHUXOIY
IpiOHMX, CEepelHIX 1 BENMMKUX (Qpakiiid 3a0e3medyeTbcs AOCTATHhOI 301KHICTIO
EKCIIEPUMEHTAIbHUX 1 TEOPETUYHHUX JIaHUX, SIKI MiATBEPIKYIOTHES OTPUMAHUM
BHCOKHUM KoedimienTom nerepminarii 0,92-0,98.

[I’sare HaykoBe mosjoxxkeHHs «BubyxoBe pyiinyBafiH
nopiax koMOiHOBaHMMH 3apsiiamu BP miametpom cBepanoB 150 no 250 mm,
rbunoo OypinHst 11...16 M 3 mepeOypoM 0gmh,S MFTa 3MiHH MeXaHI3ZMYy
HaBaHTA)XCHHS MACHBY 4Yepe3 Mepepo3mnoIiyl eHep Ml il BuOyxy BP B 3apsmHnx
MOPOKHWHAX 1 ypaxyBaHHS B KOPUTOBAW gap pax OypomiapuBHUX poOOIT
KoeirieHTa aHi30TPOMii MOpiA, SKUN 3M 1B Mmexax 1,14...1,4, cmpuse
PO3MOJIITY TPaHYJOMETPUYHOTO CKIIAIy BiJ PHUYOI Macu 3a Jorapu@MiqHOIO
3aNeXKHICTIO 31 3MeHIIeHHsIM Ha 25-304% mlameTpa cepeAHbOro Kycka, MUTOMUX
BUTpaT mpomucioBux BP, ski iHii/'QAMeHHIYIOTBCH B 3aJIe)KHOCTI BiJl TJIMOMHU
cBepasioBuHu 1 mMacu BP B 31 30EpEKEHHSIM TPOEKTHOI TMO3HAUKH ITiJOIIBU
ycTyny». HoBu3Ha HayKoOBOT( @ CHHSI TIOJISITa€ 'y BCTAHOBJIEHHI BIIUBY 3MIH
Koe(iIieHTy aH130TpOMii MOPITBKIPUTOBAHUX TTapamMeTpax OypormiApuBHUX POOIT Ha
MEXaH13M HaBaHTa)KEH TIPCHKUX TIOPIJT 32 PaXyHOK MEPepOo3MOALTY €Heprii
BuOyxy BP B kom0biHO 3apsimax BP, mo copusie piBHOMIpHOMY PO3MOILTY
IPaHyJIOMETPUYH KJI BIIOMTOT TIPHWYOI MAacH 31 3MEHIICHHSAM JlaMeTpy
CEpPEIHBOTO KYC UFOMHUX BUTpaT mpomucioBux BP 31 30epexeHHsIM MpPOEKTHOI

ctymy. OOIPYHTOBaHICTh 1 JOCTOBIPHICTH  BCTaHOBJICHOTO
aH130TPOMIl MOPiA B KOPUTOBAHUX TapameTpax OyporiIpuBHHUX
poOIT Ha M 13M HaBaHTaKEHHSI MACUBY TIPCHKUX MOPIJ BUOYXOM 3a0€3euy€eThCs
JO0CTaTHIM 00’ €MOM 1 30DKHICTIO €KCIIEPUMEHTAIBHUX Ta TEOPETUUYHUX JAHUX, 5K HE
nepeBuIytoth 10 %.

JlucepTtanT s po3B’s3aHHS MOCTaBIEHUX 33ad BHKOPUCTaB ampoOOBaHi
METOAM JOCII/DKEHb: aHali3, y3araJbHEHHs W CHUCTeMaTH3allisi TEOPETUYHOTO Ta
MPAKTUYHOTO JOCBiAYy, MeToau (I3MYHOTO 1 MaTEeMAaTHYHOTO MOJIEITIOBAaHHS,
aHATITHIHUN Ta TpadoaHATITHUHUA METOJ JOCITI/KeHb. METOIU BIiAMOBIAAIOTH
MOCTaBJIEHUM 3ajla4yaM, 10 J03BOJISIE TBEPIUTH MPO OOIPYHTOBAHICTH Ta BIPOTITHICTh
HAyKOBUX IOJIOKEHb Ta BUCHOBKIB M CEPTAIlil.
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IV. 3nayeHHs oep:KaHUX B IMCePTALil pe3yJIbTATIB 1151 HAYKH T MPAKTUKH

HaykoBe 3HaueHHs1 momsrae y po3poOlli T€OMEXaHIYHHX OCHOB CTBOPCHHSI
croco0iB BUOYXOBOTO pyHHYBaHHSI MIITHUX T1PCHKUX MOPIiJl HA MiACTaBl BCTAHOBIIEHUX
3aKOHOMIPHOCTEH 3MIHU HANpy>KeHO-I1e(OPMOBAHOTO CTaHy TBEPIOTO CEpEeIOBHUIIA
MiJ] BIJTABOM PI3HUX YMOB JIMHAMIYHOTO HABaHTAKCHHS, BPAaXyBaHHIO IPOIIECIB
dhopMyBaHHs, B3a€EMOJIIi, TIEPEPO3IOALTY Ta MEPEMIMICHHIO MOTYKHOTO 1HIIIFOI0OYOTO
IMITyTIbCYy KyMYJISITUBHOT i1 i yac BuOyxy BP B 3apsgax 3miHHOTO mepepi3y; 3MiHH
dbopMu BUOYXOBOTO IMITYJIbCY 31 3HIDKEHHSIM MKOBUX 3HAYEHb THCKY 1 30LTBIICHHS
HOTO TPUBAJIOCTI, 10 JO3BOJIMIO OOTPYHTYBATH MapaMeTpH 1 po3poOMITH HOBI CITIOCOOU
pYWHYBaHHS MIIHUX TIPCBKHUX TIOPiJ 3 METOK €(PEeKTUBHOTO €HHS TiPCHKUX
MIOPiJ CUCTEMOIO TTOI0BX)eHUX 3apsaiB BP Ta cTBopenHto 6e3neu OB iCHYBaHHSI
00’€KTIB IMBIILHOTO 1 MPOMHCIOBOTO MPU3HAYCHHS UTOPISIX 03BHHYTOIO
1H(]pacTpyKTypOIO.

[IpakTuyHe 3HAYEHHSA TONATAE Y  PO3PO
EKCTIEPUMEHTAIBHUX JIOCII/KEHb MO0 OIIHK
TIPCHKUX MOPIA P PI3HUX YMOBAX iX TUHA
CTPYKTYPHUX 3MiH, THTOMOi IOBEPXHEBOI 1i pyWHYBaHHS, XapakTepy
TPIIIMHOYTBOPIOBAHHS B aHI30TPONMHUX TIPCHKUX MOPOJAAX CKIIATHOI OyIIOBU INpHU
pPI3HMX yMOBaxX iX JUHAMIYHOTO HABAHTAXKEHHS, IMITAIMHOTO MOJCITFOBAHHS
pyHHYBaHHS TBEPJOTO CEPEIOBHINA %XOM, MpWIAIIB 1HIIIFOBAHHS 1 peecTparlii
XBWJIBOBHX TPOIIECIB Mij Yac BUOYXY 3apsniB BP, meToauku po3paxyHKy OCHOBHHX
napamMeTpiB TmpsSMuUx BpyOiB JEHCAI[IITHOI0 TIOPOXKHUHOIO TIPH TPOBENICHHI
y MIIIHAX HaMpyXeHUX TOpoAax, HOBUX

Hi 0cOo0IB 1 MeTomuK
py pyHHYBaHHS MIIIHHX
HTa)KCHHS, CIIOCO0IB OI[IHKH

JIOKaJbHO-TPIIUHYBATHX WHYBAaTUX MINHUX TIPCHKUX TMOPIJ CKIaAHOI OyJOBH,
croco0iB Gopmy BpPYOOBOi MOPOKHUHU 1 IPOXOJIKU TIPHUIUX BUPOOOK PI3HOTO
TEXHOJIOT1YHOTO 3H@UCHHS, OOIPYHTYBaHHI HAYKOBO-TEXHIYHUX OCHOB CTBOPEHHS
arodoi™ Oesmevnoi TexHomorii BeaeHHs BIIP Ha kap’epax pyaHux i
fiX KOmajauH, ByruibHuX 1maxt Jlonbacy, pyanukax Kpusbacy 1 JI1

Cxin[3K.

V. KoHKpeTHi HUISIXH BUKOPUCTAHHS 0IePKAHUX
HAYKOBHUX TA NPUKJIATHUX Pe3yJIbTATIB

HaykoBi pe3ynbrat BAKOHAHUX JOCTIHDKEHb BUKOPUCTaHI:

— B TPOEKTaX MAacOBUX BHOYXIB Mpu pyHHYBaHHI TPIIMHYBATHUX 1 JIOKAJIHHO-
TPIIMHYBAaTUX  aHI3OTPOMHUX TIpCbkUX mopig mus  ymoB  IlerpiBchkoro,
I'nmeeBatchkoro kap’epiB BAT «III'3K» Kpusbacy, kap’epiB «Tomamropoa», «Bita
Copuc», «CiBauw» KopcyHb-l11leBueHKIBCHKOTO Kap €pOympaBliHHA B paMKax
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JeP>KOIOHKETHOT TEMATHKH;

— B TexHoyoriuHux mnacrnoptax bBIIP mis mpoxonku mMonboBUX BUPOOOK B
ymoBax maxT [IAT «KpacHOTOHBYTIIs» 1 B aHAJIOTTYHUX YMOBAaX TJIMOOKUX IIaXT
JlonOacy B paMKax JepkKOIKETHOT TeMAaTHUKH.

VI. 3araibHi 3ayBaskeHHs 110 poOOTi

1. Ha mornsg omoneHnTta, TepmiH « finite element method» (poc. «meron
KOHEYHHX (T.e. — OTPAaHUYCHHBIX B pa3 Mepax, He OC3KOHEUHHUX) BJIEMEHTOBY») OLIb
KOPEKTHO MEPEKIaIaTH YKPATHCHKOI0 MOBOIO, SIK «METOJ CKIHUEHHUX €JIEMEHTIB», 00
YKpaiHChKOIO CaMe «CKIHUCHHHUX» € aHTOHIMOM TMOHATTS «HECKIHYEHMNI», TOOTO — «€
TakuM, M0 Mae OOMEKEHUN pO3Mip», TOJI SIK «KIHIIEBUI» OUIBHI BIINOBIIAE CEHCY
«TOM, 110 HATIPUKIHIIIY.

2. [HomimpHO Oyno © HaBecTH Yy JoJaTKa METOIUK
eKCMIEPUMEHTATFHUX JTOCITIPKEHb PYWHYBAaHHS TBEPAHX CE pi3HOTO THITY
HaBaHTaXeHb Ta iX iHTeHCUBHOCTI ([lomatku A) ckop@TuTu omuc ix abo ix
CKJIAJIOBUX B OCHOBHOMY TEKCTI1 JAMCEpTaIllii.

VILI. 3aranbHi BHCHOBKI, NOJlAcepTALL
1. B mucepTariii JaHo pillieHHS aKTyaJIbHOI HAyKOBO1 IIPOOIIEMH, SIKa CTOCYEThCS
PO3BUTKY T€OMEXaHIYHMX OCHOB CTBOPGH 0c00iB BHOYXOBOTO pyHHYBaHHS
MIIIHUX TIPCHKUX TOPiA, SKI TOJsra y BCTAHOBJICHHI 3aKOHOMIPHOCTEH 3MIHU
HaIpy>XKeHo-1e(OopMOBaHOTO CTaMy TBEPAOTO CepeOBUIIA ITi/1 BILTMBOM PI3HUX YMOB
JMHAMIYHOTO HAaBaHTAXEHHS; XyYBaHHS TMpoOIeciB (OpMyBaHHs, B3aEMO/III,
MePEePO3NOATYy Ta TEPEeMIIIeH YKHOTO 1HIIIIOI0YOTO IMITYJIBCY KyMYJISITUBHOI
i mig yac BuOyxy B 3apsilax 3MIHHOTO Tiepepizy 31 3MIHOW Horo ¢opmu;

3HM)KCHHST TIKOBUX 3H Ky 1 MOTO TPHUBAJOCTI, 11O JO3BOJHJIO PO3POOUTH 1
OoOTpyHTYyBaTu na Tp BUX CMOCO0IB PYWHYBaHHSI MIIIHUX TIPCBKHUX TOPiA 3
METOI0 €(EKTUB X fIpOOJICHHS CUCTEMOIO TOIOBXKEHUX 3apsAiB BP Ta cTBopeHHs
Oe3rneuH HHA 00’ €KTIB IUBIIBHOTO 1 MPOMHUCIOBOTO MPU3HAYEHHS HA

BUHYTOI 1H(GPACTPYKTYpPOIO, BIPOBAIKEHHS SKUX JO3BOJIUIIO
OTpUMATH WPaKTUYHUI eKOHOMIUHUN edekT y cymi monHan 4,5 MIH TpH, IO Mae
CyTTEBE 3HAMEHHsS JJs TMIABUIICHHS €()EKTUBHOCTI pPOOOTH TipHUYOJ00YBHHUX
MiIpPUEMCTB Y KpaiHu.

2. HaykoBi TONOXEHHs JHMCEpPTAllii MalOTh HAYKOBY HOBU3HY, JOCTAaTHBO
0OIpYHTOBaHI 1 JIOCTOBIPHI.

3. Pesynbratu JOCTIKEHh aBTOpa BUKOPUCTaH1 B MPOEKTaX MacCOBUX BHOYXIB MpHU
pYWHYBaHHI TPIIIMHYBATHX 1 JIOKATHHO-TPIIIMHYBATUX aHI30TPOMHUX TIPCHKUX MOPIT
st ymoB ['3K Kpusbacy, kap’epiB [IpAT «YkparpoBuOyXmnpom i B TEXHOJIOTTYHUX
nacrioptax bBIIP gn1s mnpoxonku monboBHX BHpoOOK B ymoBax maxT I[IAT
«KpacHOZOHBYT LIS 1 B aHATIOTIYHUX yMOBaxX rubokux maxt Jlonbacy.
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4. Omy6rnikosani poGotH i aBTopedepaT miceprauli BITOBPAKAIOTH OCHORHMH 3MicT
mucepTauiiinoi podoru.

5. Jluceprauia HamMcaHa TEXHIMHO TPAMOTHOIO MOBOR), it othopMIeHHs BIANOBiIae
CYYaCHUM BHMOTaM,

Ha mincrasl BHILE BMKITAIEHOr0 BBAKAID, 1110 aucepTatiitna pobota «Po3BHTOK
TCOMEXaHIYHUX OCHOB CTBOPEINA ClI0CO0IB BHOYXOBOro pyHHYBaHHA MILIHUX TipobKux
nopimz» Binuosigae cmemiansHocTi 05.15.09 - «[eorexmiuna i TipHHYL MeXaHiKaw,
NpPENCTak/Ise 3AKIHIEHy HayKoBy poboTy, BiAToBixac icHyiounM sunmoram BAK Vipaiuan
1010 KBamhikauifitHux pobirt, a 17 artop, lmenko Koersorun Crenano
HAYKOBO-TEXHIYHOI npofiieMH, AKa CTOCYETHCA PO3BHTKY TIe
CTBOPEHHS croco0iB BUOYX0BOro pyiHYBaHHA MillHUX Ti
Y BCTAOBJICHH] 3aKOHOMipHOCTel 3MinK Hanpyxkero-uedopmongrgpo ey TBepOro
CCPe/IOBHIIA [T BINIHBOM pilaHHx YMOB IHHAMIYHOTQ HaB

, 3 BHPILIEHHS

ACCHHA] EpﬂX}"BElHHH
EMIIIEHHID [OTYKHOTO

nepepisy 31 3MIHOIO Horo GopMA; IHHKEHHS
IO JIO3BOMIMIIO PO3POOHTH i obrpynTyBaTh

eHb THCKY 1 floro TpusaiocTi,
PH HOBHX clocoDIB pyHHYBaHHs
MILHEX TipCRKHX TIOPiX 3 METOO e@:ew?m IX JIpoONIeHHS CHCTEMOK TIOJIOB/KEHIX
sapanis BP Tta cTBOpenns WCUHWR VMOB ICHYBaHHA o00'€xTiB UMBIIBHOrO |
MPOMHCAOBOIO HPU3HAYEHHS | HTOPIAX 3  PO3BHHYTOK iHGPACTpyKTYPOIO,
BIPOBAIMEHHA AKHX A03BOMHI

noHaa 4,6 MIIH IpH, 110 Mageg HAYCHHA 1Sl NIABHILEHHA edeKTHBHOCTI podoTH

naminysay kaenpu OyaisHULTRA,
reoTexHiku i f€oMexadikn

HauionaisHoro Texniunoro ynisepeutery
«/lninposceka nomitexnikan MOH Vkpainu V' &2 oz’ anecer C. M.,




