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Bimomo, 1o miAroToBKa BYTiULIS J0 CHATIOBAaHHS a00 KOKCYBaHHS € BaXKIIMBOIO JTAHKOIO B
TEXHOJIOTTYHOMY JIAHITIOKKY MIANPUEMCTBA, a CIIOCIO MOAPIOHEHHS BYTJIJIS Ma€ BEJIMKUIN BIUIUB Ha
AKICTh 1 KUIBKICTh mpoaykiii [1, 2]. PiBeHs i cnoci6 moapiOHEHHsS BYTiuis, MaiOTh BEIMYE3HHUM
BIUIMB HA MIIHICTh 1 KPYMHICTh KOKCY, TPOJIYKTUBHICTh KOKCOBHX I€UeH, BUTPATH HA MIATOTOBKY
BYT1JUIS, YMOBH pOOOTH BYTJIEMiArOTOBYMX Ta KOKCOBUX IeXiB. Takok Ha TEMIOETEKTPOCTAHIIISAX
BYT'UUIA TIEPEBAXHO CHATIOETHCS B TWIONOAIOHOMY cTaHl. [IpuroryBaHHs BYTUIBHOTO MHITY
CKJIQIa€ThCS 3 JICKUIBKOX CTajidd, ajie HalOIIbIl CKIAQJHOI Ta CEHEPTOEMHOK CTAHi€l0 €
po3MentoBaHHs naymBa. JIJisi MpoeKTyBaHHS Ta eKCIUTyaTallii po3MOJIBHOTO O0IalHaHHS HEOO0X1THO
3HATH XapaKTePUCTHKU MIIIHOCTI TAalliBa, Cepell SIKHX OCHOBHOIO € pPO3MOJIO3JIATHICTH, IO
BiI0Oparkae omip majruBa po3Meny B MpoIeci MUJIONpUroTyBaHHs. [3].

VY wmiii poboti pocmimxeno 14 3paskiB Byrimis (Ykpaina, pocidiceka ¢enepauis, CIIA,
Kazaxcran), mo xapakTepu3yeThCs pI3HUM CTyneHeM MeTramopdizmMy Ta mnerporpadidyHoi
onHOpigHOCTI. Y Tabmuisx 1-3 HaBeneHO MaKCHMallbHI, MiHIMajdbHI Ta CEepelHl MOKa3HUKU
TEXHOJIOTIYHUX BJIACTHBOCTEH, TNeTporpadiyHUX XapaKTepHCTUK Ta EJIEeMEHTHOTO CKJary
JOCIIJKYBaHUX 3pa3KiB BYT1JLIS.

Tabnuuys 1. Texnonoeiuni enacmusocmi

TexHIUHMH aHAITI3, Koedimient po3mono3aataocti | KoedimieHT MiriHOCTI 3a
3HavYeHHS % 3a XapArpoBHUM, OJI. [Ipotoa skOHOBUM, OJI.
47 | 89 yda HGI f
Maxkcumaneue | 10.8 | 1.32 | 38.6 86 1.37
MiniManbHe 7.2 | 027 | 18.3 38 0.65
Cepenne 85 | 064 | 28.2 68.2 0.82

Taonuysa 2. [lempozcpagiuni xapaxmepucmuxu

. . CepenHiil TOBUILHUN ITOKA3HUK
3Ha4YCHHS Herporpaiummii cinaz, % ’ BiZIOUTTS BITPHHITY, %
Ve Sv 1 L 2FC Ry
MakcumanbHe 95 2 75 11 76 1.54
MiHimManabHe 24 0 5 0 9 0.72
Cepenne 70.7 0.5 27.7 1.7 28.9 1.10

Cytaicte Merona IIpoTon’skoHOBa 3a/yUIsl OIHKH TMOAPIOHIOBAHOCTI BYTUUIA MOJSATAa€E B
npoOeHH] TpoOr BYT1/UIS MAar04Y00 THPEIO, 110 CKUAAETHCS 3 MOCTIMHOI BUCOTH Ta MOCIITYyIOYUM
BU3HAUEHHSM TPaHYJIOMETPUYHOTO CKJIaAy IpoOJIeHOTO BYyruuis. PyiiHyBaHHsS 3epeH BYTijUIA
yaapoM Tajardoi rupi iMiTye YMOBH MOAPIOHEHHS BYTUJUIS B MOJIOTKOBHUX ApoOapKax, a CHTOBUI
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CKJIa] MOApiOHEHOI NPoOM HAOIMKAETHCS 10 MPOMHUCIOBHX 3HaueHb. HaTtoMmicTh 3a MeTOAOM
XaparpoBa MOBITPSHO-CYXUH 3pa30K BYTUUIA, MiATOTOBJIECHUI 10 BUMNPOOYBAaHHS 13 3aJaHUM
TPaHyJIOMETPUYHUM CKJIaJ0M, TOAPIOHIOIOTH Y TPalyHOBAaHOMY amapary y CTaHJapTHHX YMOBaXx.

Tabauus 3. Enemenmuutl ananis

Enementauii anamis, %
3HadueHHS caar gdar ndar 54 Uétaf
MakcumasbHe 90.51 5.84 2.97 1.32 8.55
MiHiManbHe 83.39 4.52 1.32 0.27 2.62
Cepenne 87.18 5.18 1.99 0.65 5.00
TICIIsE YOTO BUKOHYIOTh CHTOBHMM aHaJl3 OTPUMAHOTO MaTepiaiy.
JUnst  mocHi/KyBaHUX — 3pa3KiB  PO3pPaxOBaHO KOE(IIEHTH MapHOI KOpeJsmii  Mix
BJIACTUBOCTSIMH BYT1/UISI Ta 3HAUeHHSAMU f 1 HGI (Tabn. 4).
Tabnuysa 4. Koeghiyicum napnoi kopenayii r'
3HaueHHs R, yaaer cdar ol
Il 0.693 0.586 0.771 0.798
0.930 0.896 0.935 0.898

SAx BugHO 3 Tabnuil 4 3HaYeHHs KOediieHTIB apHOi Kopensmii Mixk mokazHukamu f 1 HGI,
a TaKoX IOKasHUKaMu Ry, V%, C%, O, mo xapakTepusyloTh CKiam i CTPYKTypy ByTili,
nepesuiyoTh 0,5. Ha puc. 1-4 300pakeHo rpadiuni 3amexHOCTI moka3HukiB [ ta HGI Big
NOKA3HUKIB SKOCTI Byrimns Ry, V%, C¥ 0%, Amanizyrounm mi rpadiuni 3a1exKHOCTi, MOXKHA
KOHCTAaTyBaTH, 1110 BOHU 33JIOBLIBHO OIUCYIOTHCS TOJIHOMAMH JPYTOro CTYIICHS.
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Puc. 3. Bnnus C™ na posmonozoammuicme eyeinia: a —f; b— HGI.

'V uncenbruKy 11 f; y 3HaMeHHUKY - 3a HGL.

58




L3
r 80

% 11 ° s o2

=] ¢ ~ &

w3 E &

0.6 30 s
2 4 6 8 10 2 4 6 10
04, % Of7. %
a b

Puc. 4. Bnnus Oy na posmonosdamuicme eyeinna: a—f- b — HGI.

Ha puc. 5 naBemeno rpadik 3amexHocTi KoedimieHTy MimHOCTI f Biag KoedillieHTa
po3mono3aatHocTi HGI, 3 aHamizy SKOrO MOXHa 3pOOMTH BUCHOBOK, IO IIi JBa TOKA3HUKH
B3a€MOTIOB’s13aH1, a KoedirienT kopensii cranoBuTh 0,90.
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Puc. 5. Bnause HGl na f
VY tabnumi 5 HaBeneHo MareMaTtuyHi piBHIHHSA (1)—(8) Ta CTATUCTUYHY OIIIHKY 3aJIKHOCTEH
JOCIHIKYBAaHUX TMOKAa3HUKIB BJIACTUBOCTEH BYTULISA, IO JAIOTh 3MOTY YCIIIIHO MPOrHO3YBaTH

nokasHuku f ta HGI.

Taonuua 5. Mamemamuuni pigHAHHA ma iX cmMamucmu4Ha OYiHKa

Ne Bun piBHsHHS R?

1 f =1.3695 - RZ — 3.6455 - Ry + 3.0978 0.711
2 HGI = —51.754- RZ + 167.42 - R, — 50.297 0.937
3 f =0.0024 - (V997)2 — 0.1199 - V947 4 2.1846 0.550
4 HGI = —0.0738 - (V927)2 1 2.487 - V9% { 60.081 0.845
5 f = 0.0136 - (C997)2 — 2.4376 - €9 +109.79 0.716
6 HGI = —0.396 - (C%97)2 + 74.843 - €997 — 34451 0.897
7 f =0.0119-(05%)2 — 0.0385 - 05 + 0.6895 0.674
8 HGI = —0.0141- (05°7)? — 7.164 - 05%7 + 104.42 0.807
9 f = 0.0004 - HGI* — 0.0599 - HGI + 3.0722 0.814

[TokazaHo, 1m0 BIUIMB IIOKA3HUKIB SKOCTI BYTiUIsI Ha Koe(imieHT iX MIIHOCTI 3a
I[potox skoHoBUM (f) 3HauHO HIKumii (R?=0,550-0,716), Hixk Ha KOedilieHT IX PO3MOJIO3AATHOCTI
3a  Xaparposum (HGI): R?=0,807-0,937. Buxomsum 3 1pOro, s HPOTHO3YBAHHS
pPO3MOJIO3AATHOCTI BYTULIS Kpalle BUKOPHCTOBYBAaTH METOJ XapArpoBa, a HE METOJ
[Tpoton sskoHOBA.

KpiMm Toro, y Ttabmumi 5 HaBemeHo piBHsHHA (9), M0 Ja€ MOXKIMBICTH Mepen0adyuTu
PO3MOJIO3AATHICT BYTULIS 32 HASBHOCT1 OJTHOTO 3HAYEHHS 3 JIBOX.

BusHaueHo siKicHI MOKa3HUKHU 14 3pa3KiB BYTULIS, 110 XapaKTEPU3YIOTHCS Pi3HUM CTYIIEHEM
MeTtaMopdi3My, TEXHIYHOTO aHali3y, MNeTporpadiyHoro, IUIACTOMETPHUYHOIO Ta EJIEMEHTHOTO
CKJIaJly, a TAKOX IMOKa3HHKAMHU PO3MOJIO3aTHOCTI.

Po3pobiieno  rpadiuyHO-MaTeMaTHuHi  3aJ€XKHOCTI, IO JO3BOJISIIOTH MPOTHO3YBaTH
PO3MOJIO3JaTHICTh BYTiwis 3a Mmeroaamu [lporton sikonoBa (f) 1 Xaparposa (HGI) Ha OCHOBI
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BHU3HAYEHHS MOKA3HUKIB iX sKOCTi (Ro, V™, C, O%).
BcranoBneno, mo 3HaueHHs Toka3HukiB HGI Ta f 00epHEHO MpOIOpIiiiHi; po3poOIeHO
MaTreMaTHyHy Ta rpadiuyHy 3aJeKHICTh X MPOTHO3Y Ha OCHOBI 3HaY€Hb OJHOTO 3 HUX.
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