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METO/IA TA 3ACOBUY 3HUKEHHS HEBU3HAUYEHOCTEN
OINIHIOBAHHSA IHTEHCUBHOCTI TEIINIOOBMIHY
B CKVIAJJTHUX CYMIIIIAX

3 METO 3HWKEHHS HEBU3HAYCHOCTEH OIIHIOBAHHS IHTEHCHBHOCTI TEIIOOOMIHY B CKIIQJIHUX CyMIITax
BUKOHAHO JIOCHIJKEHHS EKCIEPHMEHTAIBHO-pOo3paxyHKkoBoro Merony (EPM) Bu3HaueHHS iHTEHCHBHOCTI
TEIUIOOOMIHY MiX METaJIeBOI0 CTIHKOKO 1 CKIaIHUMH CYMIMIAMH, UL SIKUX 1H(QOpMAIis mpo Termiohi3udHi
BJIACTUBOCTI HE BiOMa. YIOCKOHAIIEHO eKCIEpUMEHTAIbHY 1 po3paxyHKoBy uactmHH EPM. B
excriepuMeHTanbHOMY cTeHai EPM nobaBieHa ycTaHOBKa AJIsl BU3HAUEHHS iHTEHCHBHOCTI 32 YMOB BIMYIIEHOTO
pyXy. 3abe3neueHo eKcriepiMeHTalbHe BU3HAUCHHS PO3IIOJIUTYy TEMIepaTyp 1Mo BUCOTI IPIHHOrO 1 HArpiBaHOTro
TEIUIOHOCIs. 3 MeTOK aBTroMaru3allii 300py Ta OOpOOKHM eKclepuMeHTalbHa iH(OpMallis BHBOIMIACH HA
KOMIT'FOTEp. YIOCKOHAJIEHO MeTOJ OOpOOKM eKCHEepHMEHTIB IUIIXOM YTOYHEHHS [ialla30Hy IapamMeTpiB
MIPOBEJICHHS JIOCTIKEHb. 3alpoloHOBaHO 1 BBeleHO B cucteMy EPM Mero/ BU3HAYEeHHs HAIEKHOCTI HATYypHOT
cyMmimi (po3uMHy) /0 HBIOTOHIBCHKMX a00 HEHBIOTOHIBCHKMX piAMH. Brepiue 3anpornoHOBaHO 1 HAayKOBO
OOIPYHTOBaHO ~METOIU BHOOPY «MOIETBHOD» Ta «YaCTKOBO-MOJEGNBHOI PIAMHHWY» Yy  KOHKPETHHX
TEIUIOTIIPOJMHAMIYHMX YMOBaX Ta 3aCTOCYyBaHHS IX TEIIO(MI3MYHUX BJIACTHBOCTEH IS OLIHIOBAHHS
IHTCHCHBHOCTI TEIUIOOOMIHY B CKIIQJHUAX CyMilllaX B €JIEMCHTaX HATYPHOTO 00JIaTHAHHSI.

KarouoBi ciaoBa: TemmooOMiH, EKCIEPUMEHTAIBHO-PO3PAXyHKOBUH METOH, CKIAJHA CYyMII,
HEHBIOTOHIBCHKA PiAMHA, TEIUIO(I3UIHI BIIaCTHBOCTI.

Beryn

VY TeXHONOriyHUX Mpolecax pi3HUX Tamxy3ed BUpoOOHMYOI cdepu, 10 MOB’sA3aHI 3
Xap4yoBOI0, CIIUPTOBOIO, TIEPEPOOHOI0 MTPOMHUCIIOBICTIO, CLITBCHKUM TOCIIOAAPCTBOM, TTOTPIOHO
HarpiBaTH, OXOJIOJDKYBaTH, TEPMOCTAOUTI3yBaTH CKJIAAHI CyMIillll, PO3YMHHU OPTaHIYHOTO
MOXOJIPKEHHS, 010TEXHOJIOT1YH1 (MIKPOO10JIOTIYH1) cepeloBHIIIA.

ITig ckmagHOIO (HATYPHOIO) CYMIIIIIIO PO3YMIETHCS TMOJIKOMIIOHEHTHI, OaraTodasHi
KOJIOTTHO-JUCIIEPCHI, CTPYKTYPHO-B’SI3KI  CEpeoBHUINA, (I3MYHI  BJIIACTUBOCTI  SIKUX
HEBU3HAUEHI Ta 3MIHIOIOTHCA MPOTATOM TEXHOJOTIYHOIO MHpolecy. 3Ae0UIbLIOro HaTypHi
CYMIIIl MOHA BiTHECTU J0 HEHBbIOTOHIBCHKUX PEOCTAOUIbHUX Ta PEOHECTAOUILHUX PIIUH 3
TNICEB/IOTUIACTUYHOIO TEKYUiCTIO. [ieHTH(iKatist BIaCTHBOCTEH Ta CTaHy pealbHUX CyMileH y
TEXHOJIOTTYHOMY TIPOIIeCi CKJIaHA. 3a JOMOMOTOI ICHYIOUMX MPUJIaiB, BIIOMUMHA METOaMHU
1€ BU3HAYUTH IPOOIEMHO.

JloTpuMaHHST BUMOT TEXHOJIOTii CTOCOBHO IHTEHCHUBHOCTI TEIUIOOOMIHHHX IIPOIIECIB
(TeMriepaTypHuX OOMEXKEHb) B HAaTypHHX CYyMilIaX 3a yMOB HEBHU3HAYCHOCTI iX (i3MUHUX
BJIACTUBOCTEH € HEBUPIIICHOIO 33/1a4€H0.

B [1-3] 3amporoHoBaHO HETpajWIiHHMKA MiAXiA Ta JOCTYNHA EKCIEPHUMEHTAJIbHO-
PO3paxyHKOBAa METOJHMKA BH3HAYCHHS KOS(DIIIEHTIB TEIUIOBIAAYl BiJl CTIHKH JIO0 OPTaHIYHUX
cyMileil 3 oOMmexxeHow iHpopMmaliero npo Temtodiznydi BiaactuBocti (TPB) 3a ymoB
BUIBHOT 1 BUMYIIEHOT KOHBEKIII JJs PI3HOTO TE€OMETPUYHOIO BHUKOHAHHS IOBEPXHI
Teroo0MiHy. OOIpYHTOBAaHO 3aCTOCYBaHHS EKCHEPUMEHTAIBHO-PO3PAXYHKOBOIO METOIY
(EPM) B KOHCTPYKTHBHOMY PO3PaxXyHKY 1 YHCIIOBOMY €KCIEPHUMEHTI YTHJIi3aTopa TEIUIOTH
BiJIIIPalbOBAaHOI CyMIIIi B cCTeMi O10KOHBeEpCIi.

Amnaniz EPM mokazaB, MmO IiCHYIOTh MOJJIMBOCTI 3MEHIIEHHS HEBHU3HAYEHOCTI
OI[IHIOBaHHS IHTEHCHUBHOCTI TEIJIOOOMIHY B CKJIAJIHUX CyMiIax, TEII0(i3uyHI BIACTHBOCTI
SIKMX HE JIOCIJKEHI.
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EHEPTETUYHI TA TEIVIOTEXHIYHI TIPOLJECH H YCTATKYBAHHA

IlocTanoBka 3amaui
[HTeHCHBHICTH TEIIOBiAAa4i 32 YMOB MPHUPOAHOT 1 BUMYIIEHOT KOHBEKIIi1 OMUCY€ETHCS
PIBHSHHSIM B O€3p03MipHOMY BUTIIsI [4]

Nu = f(Pe,Re,Gr), (1)
ne Nu — zanexxna 3MminHa; Pe, Re, Gr — kpurtepii Ilekne, Peitnonpaca, ['pacroda, mio
3a/1al0ThCS YMOBAaMHU OJTHO3HAYHOCTI, HE SIBIISIOTHCS (DYHKIIEIO0 HE3AICKHUX 3MIHHUX 1 JJIs
KOHKPETHOI 3ajJadi € cranumu BenuuuHamu. [Iporec TemnoBianayi BinOyBaeThcsi Ha TPaHUII
TBEP/OI CTIHKU Ta PIMWHU 1 KOe(DIi€HT TEIUIOBIAIa4Yl OCEPEeTHEHUI MO TOBXKHHI MOBEPXHI
TerooOMiHy [4].

[Micnsa crpykrypu3anii (1), npuiHABIIN 10 YBard KOHKPETHI KPHUTEpiadbHI PiBHSIHHS
[3, 4], AKki omMCYIOTh pi3HI pEXKHUMHU TEIUIOOOMIHY 3a YMOB IpPHUPOJHOI Ta BUMYILIEHOI
KOHBEKIII1 B €JIEMEHTaX JIA0OpATOPHOTO 00JIATHAHHS 1 HATYPHHUX TEIUIOOOMIHHHUX YCTaHOBKAX
(HTOY), xoedimieHT TemuoBifnadi B €JIE€MEHTaX HATYpHOro 00’€KTa Ogroy MOXKHA

MPEJICTABUTH Y BUTIISI

CKCII
A5

" CsT5(Pry / Prg ) 2
%/—/
11

OHTOY =C II5_ gnl anln}Zt,u Hyrns (2)

HT.0

EK®B"

EK®B gpyy,
ne Iy :(Prp /PrCTZ:’ — TONpaBKa HA HamNpsM TEMJIOOOMiHY, 7y...N4, M — TOKa3HUKU

CTENEHsI B 3aJIeXKHOCTI Bl peXXUMY Teuli B TeruionepeaaBaibHOMy eaeMeHTi; C — KOHCTaHTa
KpUTEPiaJbHOTO PIBHSHHS;

EK®Bpppy = EKPBE" T_,, = f(f) — expiBamenT kommiexcy — (isuunmx
BJIACTUBOCTEH B HATYPHHUX YMOBAX TEIIOOOMiHY;
OLSKCH — eKCIIepUMEHTAIbHUHA Koe(]ilieHT TemoBiagaui B 0a30BHUX yMoOBax

TETIO0OMIHY BiJl TBEPOI CTIHKHM /IO HATYpHOI CyMillli, sIKa HAarpiBa€eTbCsl (OXOJIOKYETHCS) B
HTOY. ba3oBumu Ha3zBaHi YMOBH TEIJIOOOMIHY B €KCIIEPUMEHTAIBHOMY CTEHJII CHUCTEMHU
EPM [5];

EK®BE“" — 6a30Buii ekBiBaleHT KOMIUIEKCY (Bi3MUHMX BIACTUBOCTEH U1 PEANbHOT
peyoBUHU (CHEIiaTi30BaHU KOMIUIEKC JJIsI KOHKPETHOI HATYPHOI CyMIillli), BU3HAYAETHCS 32
€KCIIepUMEHTAIbHUMU 3HAUCHHSIMHU OLSKCH ITepaliiHUM METOJIOM

a%KCH
Cllg (PrlD /Prer )2’25 ’

[ — MHOXHUK, SIKMH BpaxoBye BHM3Ha4aJbHUII I€OMETPUUYHMI HapameTp 0a3oBOl

EKPBE = 3)

eKCHEPUMEHTAIbHOT YCTAHOBKM Ta TEMIEpaTypHUH HaIip 32 YMOB TEIUIOOOMiHY B 0a30Bii
eKCIepUMeHTalnbHIi ycraHoBLl; Cg — KOHCTaHTa 0a30BOr0 KPHUTEPIaIbHOIO PIBHSIHHSA
(C=0,0549 nnsa 6a30BOro eKCIEPUMEHTY MpH BUMYILIEeHIH KoHBekwii; C = 1,3 — npu BUIbHIN
KOHBEKIIi1, JaMiHapHa Tedis PiAUHH);
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I1,; ¢ — HonpaBKa BpaXyBaHHs BILIMBY HalpsMy TEMJI000MiHy Ha 0a30B1 Koe]iLI€HTH
TEIIOBIAAaYl, BH3HAYAETHCS METOIOM IIOCHITOBHUX HAONM)KEHh 3 BBEICHHAM IIOHSATTS

«4aCTKOBO-MOJIENBHOT Pi/IHHI» TIpH oTpuManHi Xapaktepuctuky EKOBE" = £(7) na erami

00poOKHK 6a30BOTO EKCTICPUMEHTY;
[Ig_, — mnompaBka mepexoay 13 0a30BUX B HATypHI YMOBH TEIJIOOOMIHY

I5_y; = KOBgppy /KPBg ;
KCDB6= Czl pkz Bkz. }\’k4vk5 (4)

BUBEJICHO 13 CTPYKTYPOBAHOTO KPUTEPIaJbHOTO PIBHSHHS JUI 0a30BUX YMOB TEMJI000MiHY B
MOJIETIbHIN PIAMHI, k| ...k5 — IOKa3HUKH CTEIEHS;

KOBEpp= Cpl p2pHAH v ()

BHUBEJICHO 13 CTPYKTYPOBAHOTO KPUTEPIATHHOTO PIBHSHHS 11 HATYPHUX YMOB TEIUIOOOMIHY B
MOJICTIbHIA piANHI, a)...a5 — TOKAa3HUKU CTeneHs; B — KoedillieHT TeMIepaTypHOro

pOSIIMPEHHs; V — KiHEMaTHYHA B’S3KiCTB; p — ryctuHa; C),, — TCIUIOEMHICTB, A —

TETUIONPOBIIHICTh PiIUHY;
IIg_y 1a Il , BU3HauYaeThCA 13 3acTocyBaHHAM TDB «MozenpHOT pianHWY;

At — cepenHili TeMIepaTypHHMii HAIlip MiK TBEPIOI0 CTIHKOIO i HATYPHOIO CYMIIIIIIO;
[, w — XapakTepHi JiHIHHUIA po3Mip Ta IBUIKICTH PyXy TEIUIOHOCIS, BiIIOBIIHO.

Otrxe, EPM Bximouae 0a30BUN EKCIIEPUMEHT 3 HATYPHOI CYMIIIIIO, JUIS SKOT
iH(popMallis 0 TeTIO(i3UYHUM BIACTHUBOCTAM oOMexeHa [1-3], 1 anropuTM po3paxyHKy 3
BUKOPHUCTAHHSIM CTPYKTYpPHU30BaHUX KpUTEPIaIbHUX PIBHSIHb. Crpykrypusaris
KpuTepianpHOro piBHsAHHA y (opmati EPM (2) — ne npuBeneHHs Horo 10 po3MipHOTro
BUTIISIAY 1 (opMyBaHHS po3MipHOro KoMIuiekcy ¢izmuHux BiactuBocteil (KDB), cyrybo i3
Habopy temnodizuynux BrnactuBoctei (3), (5). Ilpu npomy, Habip TemnodizuIHUX
BJIACTMBOCTEN KOMIUIEKCY OJHO3HAYHO BIJINOBIAA€ yMOBaM TeIUI000OMiHY. Piaunu 1 cymimi,
SKI BUKOPHCTOBYIOTHCSI B TEINIOTEXHOJIOTTYHUX MPOIIEcaxX, MOXKYTh OyTH HbIOTOHIBCHBKHUMH 1
HEHBIOTOHIBCBKUMHU, 3aJIEKHO BII yMOB [6]. Jlms XapaKTepuUCTUKH PIIKOTO THOIO
TBAapUHHUIITBA, aBTOpaMH [7] 3ampoONOHOBAaHO MOHATTS €KBiBaJleHTHOI pinuHu. B EPM raki
MIIX0AW A0 MOJCIIOBAHHS BJIACTUBOCTEHW Ta CTaHy CyMIlIl B TEXHOJOTIYHOMY IMpOIIeCi
OTPUMAJM MOJAIBLIMA PO3BUTOK 1 BBEAEHO TMOHATTS «MOAEIBHMX piaun» [1-3].
JlocToBipHICTh  pe3yibTaTiB  0a30BOro eKCHepUMEHTy (3) BH3HAYa€e JOCTOBIPHICTh
BU3HAUCHHS Oyroy. Meron BpaxyBaHHsa mnompaBok Il g, Iy u Ta Ig_, (2) €

BU3HAYaJIbHUM B IIJIaH1 HAAIMHOCTI U1 ATy , OTpUMaHux 3a EPM.

[IpoananizyBaBIM eKCIIEPUMEHTANBHY 1 TeopeTuyHy dactuHy EPM [1-3] mpuiituium
70 BUCHOBKY, 0 EPM Ha cporojHi HaiOuIbIl AOIUIBHUI 32 yMOB BH3HAU€HHS OLgTQY B

CKJIQJIHUX CyMiMIax, TeryIo(i3uvHi BIACTHBOCTI SKUX HEBH3HAUYCHI. AJle METOAM Ta 3acO0HU
peamnizanii EPM nmoTpiGHO BIOCKOHATIOBATH, 3 HABEACHUX HIDKUYE TPUYHH.
ExcniepumenTanbHuil cTeHA A MpoBeAeHHS 0a30Boro excrnepuMenty EPM Bkitouas
JMIIE YCTAaHOBKY MJIsi JOCHI/KEHHS NPUPOAHOI KOHBEKLIi, TeMmIepaTypa TelJIOHOCIiB
3aMipsutach TUIBKH B OZHIN Toulli. Hakonmm4eHHs ekcrepuMeHTaIbHUX JaHuX 1 iX 00poOKa He
aBTOMaTH30BaHI B jpoctaTHiil Mipi [1-3]. OOrpyHTyBaHHS yMOB TEIIOOOMiHY B 0a30BOMY
eKcrepuMeHTaibHoMy cTeHai EPM  motpeOye neranbHUX TapyBajJbHMX JOCHIDKEHb 3

YTOYHEHHSM KpUTEpiaTbHUX PIBHSIHB JJI1 BU3HAYCHHS ochcn [1-3]. TlepenbaueHns B cxemi
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peamizamii EPM TapyBanHs 0a30BMX yCTaHOBOK € HEOOXITHUM JUIsI OTPUMAaHHS KOMITJIEKCHOL

emmunan EKOBE ! (7) i3 0l (3) Ga30BOTO eKCTICPUMEHTY. B yMOBaX HEBH3HAYCHOCTI

BXianoi indopmanii npo T®B HarypHoi cymimi, sanexuicrs EKOBE"(f) Buctynae B poni

MOYAaTKOBUX JIaHUX 110 BJACTUBOCTSAM pEUYOBHMHU 3a IMEBHOIO PEXHUMY TEIIOOOMIHY B
KOHKpPETHii 6a30Biii eKcriepuMeHTaIbHIl ycTaHoBi [8].

3anpornoHoBaHui B [1-3] MeTOJ BW3HAYEHHS «MOJEIBHOI PITWHW» TOCHIIKEHUN
JIMIIE 711 BY3bKOTO KOJIa peajbHUX PiMH, HEIOCTATHS OOTPYHTOBAHICTh METO/Y BpaxyBaHH:
MONIPABKH HA HAIPSIM TEIJI000MiHY. Bei cyMinn po3risaaroThes sIK HBIOTOHIBCHKI piauHu [1—
3], He mependaueHU KOPEKTHUN METOJ] YTOUHEHHS TUIYy HaTYpHOI PiAMHU, CyMillli, PO3YUHY
— HBIOTOHIBChKA YW HEHBIOTOHIBCHKA, HE PO3TJISAAETHCS BpaxyBaHHS iX 3MIHHU PEOJIOTTYHHUX
0COOIMBOCTEH Yy HAaTYpHUX yMOBaX. TOMy PeXHUMH pyXy TEIUIOHOCIiB, yMOBHU TEINIOOOMIHY B
HTOYVY 1 rpanumi pexumiB mpuiMavcs TinoTeTudHo. JIJis mepexoay B HATypHI yMOBH
ternooOMiny Ilg_,; (2) moTpiGHO cpOrHO3yBaTH peonoriyny noseAinky cymimi B HTOV.

VY BuNaAKy, SKII0O HEBU3HAUEHWH THIl PIAUMHMA, HE BH3HAYCHUH PEXUM pYyXY
TETJIOHOCISI, TPAHUIll PEXKUMIB, TOAI BUOIP KPUTEPIaTbHOTO PIBHSHHS JJIi HAaTyPHUX YMOB
TEIIOOOMiHY, 32 YMOB BHXOJIY 13 MEPEiKy JOCTIKEHUX CKIAJHUX CyMIlIei, MOXe MaTH
BHCOKHH CTYITIHb HEBU3HAUYEHOCTI.

OTxe, MeTOI0 POOOTH € 3HIDKEHHS HEBU3HAYCHOCTI OIIHIOBAHHS 1HTEHCHBHOCTI
TEIJIO00MIHY B CKJIQIHUX CyMIiIIax, Terio(i3uyHl BIACTUBOCTI SIKMX HEBH3HAYEHI, IUISIXOM
yIOCKOHAJIEHb METO/IiB Ta 3aC00iB peaizallii eKClIepUMEHTAIbHO-PO3PaXyHKOBOTO METOLLY.

OCHOBHI J0oCTiKEeHHA
JUis  JOCSATHEHHA TIOCTaBJIEHOI METH pPO3po0sieHa CcXeMa JOCHiIKeHb LI0J0
ynockonanenHss EPM (puc. 1) BpaxoBytoun nornepeaHi HampamoBanus 5, 8—11].

PUMEHTAJIBHOTO CTEHY

1.2 YgocKoHaJIEHHS METO-
—| Iy npoBeneHHs 6a30BOTO
EKCIePUMEHTY

OIUCYIOTh 3aKOHOMIp-
HOCTI TeII000MiHy B
CJIEMEHTAaX EKCIIepHUMe-
HTAIBHOTO CTEHIY

—@ al | =—> —@ EKOBZT| = EKPBgpypy | =p OHTOY
1.1 MozepHisawis excrie- 2.1 YTouHenHs kpure- 3.1** Y nockoHaneHHs 4.2**’BH6ip
| | pianbHuX piBHAHB, IO METO/Ty BU3HAYEHHS T10- KPUTEpialbHOTO

[paBKU N1E€PEX0y B HATY-
PHI YMOBH TEIUIOOOMiHY
HG—H

v

PIBHSAHHS IS
HATYPHHUX YMOB

ﬁ

1.3 JociimkeHHs 3aKOHO-
|| MipHOCTEi TEIUI00OMIHY B

JIBHOT'O CTCHAY

CJIEMCHTaX €KCIICPUMEHTA~

1.4 BusHaueHHs TUILy
pioTuHA

2.2* Po3pobka meToxy
BpaxyBaHHS MOIIPABKH

Pr. 0,25
Pr,,

Ha HanpsM
TEII000MIHY

1.5 YnockoHajgeHHS METO-
| 1y oOpo0Oku excriepuMeH-
TaNbHUX TAHUX

3.2** Po3poOka MeToy
OIIIHIOBAaHHS TEIUIO(i3Nd-
HUX BJIACTUBOCTEW HATYpPHOI
PIAMHH B KOHKPETHOMY
JliarazoHi TeMneparyp ta
METOJly BU3HAYCHHS «MO/Ie-
JBHOI PiTTHI»

4.1** Yroune-

HEe BU3HAYCHHS

PEXHUMIB PyXy

TEIUIOHOCIS Ta

TPaHUIb PEKH-
MiB

Puc. 1 — Cxema nocmimpkens mozao ynockonanennss EPM. [ToznaueHHs: * — BUKOPUCTaHHS «4aCTKOBO-MOJICIBHOT
PiIMHI»; ¥* — BUKOPHCTAHHS «MOJIENILHOT PIIMHNY 200 OLIHEHHUX TEeTUIO(I3UYHUX BIACTHBOCTEH HATYPHOI PiIUHU
B KOHKPETHOMY Jlialia30Hi TeMIIeparyp; IyHKTH, sIKi peanizytoThbest cyMicHo: 3.1, 3.2,4.1,4.2
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MopepHnizallis exkcriepuMeHnTanbHoro crenay (1.1, puc. 1) B HacTynmHOMY: B 0a30BHiA
eKCHepUMEHTAIbHUN CTeH]I A00aBlieHa JIpyra yCTaHOBKa JUIs JIOCIIIKEHHs TEIUI000OMiHY 3a
YMOB BHUMYILIEHOI KOHBEKIIi (MepeMilllyBaHHS MPOIEIEPHOI MIMIAIKOK); peani30BaHO
BUMIPIOBaHHS TeMIIepaTyp TEIUIOHOCIIB TepMOMETpaMH OHOpY 3 aHaJIOroBO-IM(POBUMHU
NEepEeTBOPIOBAYaMU B II’SITU TOYKAX y KOXHIM 13 poOOYHX MOPOKHUH YCTAHOBOK, PIBHOMIPHO
PO3MOAIICHUX B 00’ €M B3JIOBXK TEIJI000MIHHOI MOBEpXHi. 3 METOI0 aBTOMaTH3allii 300py Ta
00po0KHU ekcriepuMeHTalIbHa 1H(hOopMallis BUBOAUTHCS Ha KoMm toTep [8, 9].

Jlns yIOCKOHalEHHsT METoJy TMpoBeneHHs Oa3oBoro excrnepumenty (1.2, puc. 1)
3aMpOTNIOHOBAHO €KCIIEPUMEHT MPOBOIAUTH 3 PI3HOIO MEPEAICTOPIEI0 CyMIllli: CBIXKa — B CTaHI
OpoJiHHs; 0e3 monepeIHbOro pyHHYBaHHs CTPYKTYpH HaTYpHOI CyMIllli, Micisl MONEPEeAHbOTO
pyWHYBaHHS; OJTHOKpaTHE HarpiBaHHs, OaraToKpaTHe HarpiBaHHs 1 oxono pkeHHs [10].

JlocnmiKeHHsT 3aKOHOMIpHOCTEH TeIIoOOMiHY B €JIEMEHTax eKCIEepUMEHTAIbHOIo
creunay (1.3, puc. 1; puc. 2) peanizoBaHO TapyBaHHSAM YCTAaHOBOK Ha PIAWHAX 3 BUSHAYCHUMHU
T®B: Boaa, ykpoBuit pozuut 40 %, 50 %, rainepuH, COHIITHUKOBA ois [8, 9].

Bukopucrani e XapakrepucTuka piamnm, ExcnepuMeHnTantHi JOCRimMKEHHA
EKCepUMEeNTi piauny, it Hi iT Winy Ha v
CyMimi _/ crenni EPM, Dazoei yMoBK Tennood winy
Boga HEHITOHIBCEKS 5,8 —10] MonensHi pisuan
MniuepuH Bezen HUA HEHITOHIECEKE Npw t>30°C - l Bintha i Boga
COHAWHMKOB & ONiA: ’ : i i
: HEHITOHIBCEKS Bumywena koHeekuina <RI UHD eaEGHH
pathiHoBaHa 7
BlogHi pozyuHu
TeXHINHA HetOTOHIECEKE, TDE He Bigomi OuiHwBaHHa BNacTUBOCTER HA GazoBOHY FRiLERHHY
= - crenai EPM: ryctuna, nutoma -
Lykposwii posuan: HEHITOHIBCEKS TeNNoEMHIiCTL, BONOMCTL Emunenrnikone

KOHUgHTpauia 40%

BiogHi pozyuHu

OTpHHMAHHA EKCNEPHHEHTANbHUX 5
ETHNEHTNIKONH

xapakrepuctur EKOBo=f(t)
BaraToKoMNOHEHTHA MazyT
HeHTOHIECEKS, TDE He EMEYEHI

KOHUEHTpauia 50% HEHITOHIECEKS le—]|

[niuepwH-cupele

wm le| PozpaxyHok koedpiuieHTie Tennoeisnavi B I8 Tpanc fiopMaTapHe
MHit BPZ . HaTYPHUX YMOBaX TeNNooaMiny Macao
gonoricTe 32% TpuihazHa rpybogucnepcHa
e DA% KONOifHE CHCTEME MaliuHHe mMacno
HORDLIGTE TapyeaHHA eKCNEpUHEHTANBHUX AR aTA S
THil CEMHER: HEHEHITOHIBCEKS f—| ycraHoeok ctevgy EPM
sonoricTs 90% peoHecTabineHa, PakeTHe nanueo
TOE QocTaTHED HE BHEYEH -
gonoricts 34% LlykpoBui po3ynH,
— . KOHUEHTpaLA
Peakuifina cymiw ana BatarORaMTOHENTrA, (1 K. AHaniTHUHE JOCNIKEHHS | Gy~ 10...90%
: ENACTUEOCTI 3MIHKIKITECA B f e
oTpHMaHHA Bioguseno 3 k I L thiznunm v :
npoueci peakuii ‘_/ BNaCTUEOCEEH enAcHa fiapaa,
KOHLEHTR aLiA
CoancTok nansmo- HHEHTR "0"
. C,10..70%
ARPOBONO MACna: Moy pozpazy X
KOHUEHTRauia muna 10% #apaktepuctuk KOBo=f{t) ™ TomMaTonpoayKTH,
R S (npu BiNBHIll, BUMYWEHIR KIJHB.BKI.I,II] KOHLEHTPALA
ol Ll i HEHBHITOHIECBKS (8NA HEIOTOHIBCEKHK, HEHBIOTOHIBCHKMX C 4. 26%
CoancTok peocTabinera, piguH) —
COHALWHMKOE O aii: NCEEA0NNACTHYHA ABny4HKUA cik,
KOHLEHTPaLiA Muna 10% EKcnepm«_leuTaanl AoCRiIKEHHA KOHUEHTR aLiA
TennodizHHUE BRAacTHBOCTER C,=10...70%
L
KOHUEHTPauia muna 40%

Puc. 2 — Pinunu Ta cyMmilii, BAKOPUCTaHI B JOCIIKEHHSIX 110 yI0CKOHaIeHHI0 EPM

Jns BusHauenHs Ttumy piauau (1.4, puc. 1; puc. 2) 3amponoHOBaHO 1 JOBEICHO
HEOOXITHICTh MPOBEJCHHS 0araToBapiaHTHOTO 0a30BOT0 €KCIIEPUMEHTY JOCIIHKEHHS TIPOIIECy
TEIJI0O0O0OMIHY B CyMilllaX, IO /A€ MOXJIMBICTh BHSIBUTH PEOJIOTIYHY MOBEAIHKY HATYPHOI
CYMIII1, OLIHUTH ii peocTabiIbHICTh a00 PEOHECTAOUIbHICTD, TOCIIANTH TEINIOOOMIH B Hill ipu
pI3HUX TiAPOAMHAMIYHMX 1 TermaoBux ymoBax [10]; 3ampomoHOBaHO METON OIIHIOBAaHHS
HAJIE)KHOCTI CyMillll JO HBIOTOHIBCBKUX UM HEHBIOTOHIBCHKUX PIAMH, B KOHKPETHUX
TEIUIOTIAPOIMHAMIYHMX YMOBaX Ha OCHOBI aHalli3y EKCIEPUMEHTAIbHUX 3aJIeKHOCTEH.
bazoBuii eKCIepUMEHT TPOBOJUTHCS 33 YMOB BHMYMIEHOI KOHBEKIIl, IUIIXOM
nepeMilllyBaHHs IPONENEPHOI0 MILIAIKOIO.
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BusHaueHHs TumNy piAMHM BUKOHYETHCS 3a JTOTIOMOTOIO XapaKTEPUCTHK o = f{w) Ta

EK®BZ" = f(w) 3a ymoB cranoi Temneparypn cymimi (puc. 3): koedinienT Terosinadi

TIPONOPIIiHMI XapakTepHil BHAKOCTI pyXy cymimi o ~w™, w=nnd,,, 1€ n—dacrora
obepranHs Mimanku, o6/c. EkcriepuMeHTaIbHO BCTAHOBIEHO Ha 0a30BOMY CTEHII, MIO TS
HBIOTOHIBCHKHX PiTUH |m| =0,1...0,15. Sxmo |m| > (0,15 — npucyTHI 03HaKH HEHBIOTOHIBCHKOI

noBeTiHKH cyMmim. 3mina kommiekcy EKOBE " Bin w 3a cranoi temneparypu BinOyBaeTbes

3a PaxXyHOK 3MiHU €(PEKTUBHOI B’ SI3KOCT1 CyMIIITi.
OTxe SKIIO JUIs HBIOTOHIBCHKOT PITUHH B’S3KICTh 3aJICKUTh JIUIIIE BiJl TEMIIEPATypPH, TO

EK®OBE" ne sanexurs Big w. Ynm 3Hauninmii Brume w Ha Bemmuuny EK®BE", Tum

OLUTBIIIE IPOSIBIISIIOTHCS. HEHBIOTOHIBCHKI BIIACTHBOCTI cywMiri (puc. 3).

Jnst ynockoHalleHHsT MeToAy oOpoOku ekcnepuMmeHTanbHuX maHux (1.5, puc. 1)
JOCHIJKEHO 1 OI[IHEHO HEePiBHOMIPHOCTI PO3MOJUTY TeMIeparyp cyMmimi (piIuHH) B3AOBXK
BEPTUKAIBHOI TEIIOOOMIHHOI TIOBEPXHI; BHUKOHYBAJOCh OCEPEIHEHHS TeMIepaTypu I10
BUCOTI (cepemHpoapudmeTnyHa) 1 B yaci (cepeqHboapudMeTHUHA) B Mpoieci oOpoOKu
EKCIIEPUMEHTIB; 3aIllpOIIOHOBAHAa OKpeMa METOJIUWKa OOpOOKH EKCIIEPUMEHTY Il KOXKHOTO
tuny pizmHH. OOpoOKa eKCHepUMEHTIB MPOBOAWIACH MO  CepeAHbOoapupMETHUHIH
TeMITepaTypi.

CKC:
EK®B 6K 1 EK®B gKC"

9500 0-1
7000 - o-2
s, O& ¢ xTe g 63
2000 o] 8 7o o4

002 007 012 047 022 w,Mlc X

a w 6

Puc. 3 — 3anexnocti EKPBE = f(w) st pisHoro kiacy pijis Ta cyMieii, ski noBozsth ceGe sk

HBIOTOHIBCHKE Ta HEHBIOTOHIBCHKE CEPEIOBHINE: ¢ — SKICHI XapaKTePUCTUKH JUIsl: | — HRIOTOHIBCHKA CYMIIT,
2 — HEeHPIOTOHIBCHKA, OJIM3bKA 10 HEIOTOHIBCHKOI; 3 — 3HAYHO HE HBIOTOHIBCHKA; 6 — €KCIIEPHIMEHTAIBHI
TOYKH, TTIEPHH AUCTHIUIAT, | — cepenHs TeMmeparypa riuinepuny 70...75 °C; 2 —-45...50 °C;
3-60...70°C; 4-75...80°C; 5-50...60°C

Xapaxtepuctuka EK®BE"(7) (2, puc. 1) BinOuBae BIUIMB He TilbKH OKPEMHX

termodizuyaux mapamerpiB cymimi B HTOVY, ane 1 iX CykymHOCTI Ha IHTEHCHBHICTH
TerooOMiHy. [Iyii yTOYHEHHsS KpHUTEpiadbHUX pIBHSHb, LI0 OMHUCYIOTh 3aKOHOMIpHOCTI
TEIIO0OMIHY B €JIeMEHTax 0a30BOTO €KCIepUMEHTAIBHOTO cTeHay (2.1, puc. 1): po3risHyTO
BapiaHTH BHOOPY BH3HAYAJIBHUX TEMIIEpaTyp Ta TEMIEpaTypHHUX HAMopiB, B Mpoleci 00poOku
EKCTIEPUMEHTATLHUX JaHUX;, BapiaHTH YMOB TEIUIOOOMiIHY B 0a30Biil eKCIEepUMEHTaTbHIN
yctaHoBIi [8, 9]; BUKOHAaHO TOpPIBHSAHHSA METOAUMK OOPOOKM EKCHEpUMEHTAJIbHUX JaHUX
BIJIMOBITHO JI0 BapiaHTIB YMOB TEIUIOOOMiHY [8]; yTOUHEHO KpHUTEpialbHI PIBHSIHHSI, SKUMHU
MOXHA OINHCAaTH TEIUIOOOMIH y TOCYAMHI 3 po3MipaMu (3riJHO ICHYIOYMX YSBJIEHb IO
TETI000MIHY) Ha MEXI «BEJTMKHN 00’€M» — «O0OMEXEeHH 00’€M» B HECTAI[IOHAPHUX YMOBaX
JUIS BUTBHOT Ta BUMYIICHOI KOHBEKIIT [8]. YTOYHEHHSI KpUTEpiadbHUX PIBHSIHB MPOBEACHO 3
BpaxyBaHHSIM TapyBaHHs 0a30BOT0 €KCIIEPUMEHTAIILHOTO CTEHY (puc. 2).

st po3poOKK METOy BpaxyBaHHS IONPaBKU HAa HampsiM Teriooominy (2.2, puc. 1)
BUKOHAHO HacTymHe [5, 8—10]: po3mupeHo nepesnik MOTeHIIATbHIX «MOJCIBHUX PITUH» Ta
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0a3y JaHMX 10 iX TEMI0(I3MYHUM BIACTUBOCTAM (pHC. 2); BUKOHAHO aHATI3 TeII0(i3HIHUX
BJIACTUBOCTEH MOTEHIIAIbHUX «MOJEIBbHUX DPIMH»; MPOBEJIECHO MOPIBHIHHA 3aJIEKHOCTEH
PO3paxyHKOBHX KOMIUIEKCIB (Di3MUHMX BIIACTHBOCTEH «MOAETBHHUX PIAMH» BiJl TEMIIEpaTyp

KOBE™P v=r (¢), 3a AKEMH PO3TINIEHO «MOIEITBHI PiMHE» Ha FPYITH 1O TETUIONPOBIIHOCTI;

JOCTKEHO  3alIeKHOCTI [KCDB%‘BPJM = f(t), sxi BimoGpaxaroTh 3MiHy TerOhi3MIHIX

BJIACTUBOCTEN B KOMIUIEKCI BiJl TEMIIEPATYPH, 1 BCTAHOBIICHO 1110 HAa XapaKTep 3MiHU KOMILIEKCY

HaOUTbIIMI BIUIMB Ma€ B’S3KICTh 1 TEIUIONPOBLAHICTh PIAMHHU (CyMillll); BBEIEHO IOHSTTS

«4aCTKOBO-MO/IEJIbHA PiJIUHA», pO3p00IEHO METOIU BUOOPY «4aCTKOBO-MOAEIBHOT PITMHIY.
IIpornosyBaHHs ooy HOTpPeOy€ yIOCKOHAJIEHHS METOAY BHM3HAYCHHS IONPaBKU

nepexofny i3 6a3oBoro B HaTypHi ymoBu Temnooominy Ils_, (3.1, 3.2, puc. 1), B mexax

[IbOTO TUTAHHA PO3POOJIEHO METOAM BHOOPY «MOJENBHOI PIAMHW», 3a JIOTIOMOTO SIKOi
MOJKHa ONMCAaTH HATYypHY CyMIIl B KOHKPETHHMX TEIUIOTiIAPOAMHAMIYHUX ymoBax [5, 8, 9];
3alpOMOHOBAHO METOJ OIIHIOBAHHSA TEIUIO(QI3MYHUX BIACTUBOCTEH HATYpPHOI pIAMHU B
KOHKPETHOMY Jiana3oHi Temmeparyp Uil oJHO(a3HHX OaraTOKOMIIOHEHTHUX pIAUH Ta
cymimeit [8].

Jns BUOOpY KpHUTEpiaJbHOIO PIBHAHHS AN KOHKPETHMX HAaTypHUX yMmoB (4.1, 4.2,
puc. 1) BcTaHOBJIEHO HEOOXITHICTh, BPaXOBYIOUM THI CyMillli, BAKOHAHHS TIEPEBIPKH YMOB
TEIUIOOOMiIHY 1 BH3HAYEHHS PEXUMIB pyXy TEIJIOHOCIS Ta TpaHHIlb pPEXHUMIB 3
BUKOPUCTAHHSAM TeIUIO(I3MUYHUX BJIACTUBOCTEH «MOJIENBHUX piAMH» ab0 OIiHEHUX
TerI0(13UYHUX BIACTUBOCTEN HATYpHOI piauHH (1. 3.1, puc. 1); BUKOHaHO CTPYKTYpH3allilo
KpUTEpIaIbHUX 3aJIe)KHOCTEH 1 OTpUMAHO PIBHSHHS /ISl BU3HAYCHHS IOTPABKU IEPEXOTY
Ig_, [8-10].

. . 6
TakuM uMHOM, B IrOPUTMI HEPEXOAy Bill Oexey A0 Oyroy (2) OCHOBHMM ISt
3HIDKEHHSI HEBU3HAYEHOCTEH OLIHEHUX OLHT(Y , € BU3HAYECHHS TUIy PIIUHH, JOCTOBIPHICTBH

MIPOTHO3YBAaHHS PEOJIOTIYHOTO CTaHy CyMIIlll B HATYpPHUX yMOBax, PEKHUMIB PyXy Ta YMOB
terooOMiny B HTOVY. KpiM Toro, TOUHICTh TapyBaHHS €KCIIEPUMEHTAIBHUX YCTaHOBOK (200
BHU3HAUEHHSI 0a30BHX yYMOB TeII000MiHYy) B cuctemi EPM, TouHicTh pe3ynbTaTiB 0a30BOTO
eKCIIEPUMEHTY Ta METOIB HOoro oOpoOKu — 1€ € (hyHTaMEHTOM, HEBiJ €MHOIO CKJIAJI0BOIO
HagiiiHOCcTI EPM. VYV 1hOMY MpOCTIIKYETHCS 3BOPOTHHUH B3aEMO3B’SI30K  (B3a€MOBILIUB)
HaJIIHOCTI pe3yJbTaTiB EKCIEPUMEHTAIbHOI YacTUHM Ta HAMIMHOCTI PO3PaxyHKOBUX
anroputMmiB EPM.

JlocmipkeHo 1 OOIPpYHTOBAaHO MPHHLUMIMN BHOOPY «MOIENbHUX pinuH». Kpim
«MOJIENIBHOT PIAMHKU» BBEIEHO TMOHATTS «YaCTKOBO-MOJENBHOI DPIAMHW», IO J03BOJHIO
CYTTEBO MIJBHUIIMTH HAJIIHHICTh THepexoay i3 0a30BOro B HATypHI yYMOBH 1 BHM3HAYUTHU
IHTEHCHUBHICTh TEIJIOOOMIHY B HaTYpHUX piguHax (Tabi.). Y pe3ynbrari HaMu chopMOBaHO
BUMOTH JI0 BHOOpPY «MOJENBHOI piawHM» 1 MeToau 3actocyBanHs ii TOB B EPM mns
HBIOTOHIBCBKUX DPIAWH Ta OJIM3bKUX J10 HBIOTOHIBCHKHX, HEHBIOTOHIBCHKHX PEOCTA0UIbHUX
cymimei (tabn.). Merox BuGOpy 4acTKOBO-MOAENBHOI pinuHu MByy,2 MICTUTB eleMeHTH

merony MB,,2, a MBy,,] — okpemo pospobiennii MeTox (tabi.). Pospobmeni B pamkax

EPM wmetomu (Tabn.) crpaBemvBl [Jii BHU3HAYEHHS IHTEHCHBHOCTI TEIJIOOOMIHY Y
HBIOTOHIBCBKUX 0araTOKOMITOHEHTHHX, OJIM3BKUX JO HBIOTOHIBCHKHX (IHACKC TEKYyYOCTi
n = 1), cymimax, piiuHax, po34nHaXx.
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Tabmuus
BapianTu pearnizailii ekcriepuMeHTalIbHO-PO3PAXYHKOBOTO METOTY
E Just BuzHagyennss EKOBE" Jist po3paxyHKy Olyroy 3aCTOCOBYIOTBCS
S - JUTS iy i
=3 Meron BpaxyBaHHs ONPaBKU Merton nepexony i3 6a3oBoro cymiluei
= Ha HaIPSIM TETIO0OMiHY B HaTYPHI yMOBH TEILIOOOMIiHY
. (P » )0 ’s f(K) y(6) =f[(KCDB)6], Hb}gTOHiBgLKi Ta
peai- r, /Pr. ) = flAL 0.25 — JIN3BK1 10
3aris 0 (Prp / PrCT) =f (At ) HBIOTOHIBCHKHX
Il [TOB MP]
(Pr, /Pr, \'** {T®B MP} o
o o/Pre); (pr, /Pr,, ¥ [T®B MP] -
MB,,1 MBI
s Il [OuT®B, TOB MP]
(pr, /Pr, S {T®B uMP}; ( pas
116 Pr, /Pr., **[OuT®B, TOB MP] =
MB,,,
MB,,,2

[o3nauenns B tabmuui: T®OB MP — teruodizuyni BractuBocTi «MonenbHOI pimuamy; OuTdB — omnineni
peanbHi Termmo¢izuuHi BinacTuBocTi HatypHOi piguau; TOB UMP — Temnodi3uyHi BIACTHBOCTI «94aCTKOBO-
MOJIETIBHOT P1ITUHIY; MB,,,1, 2 — meronu BUOOPY «MOJIENTBHOT PiANHIY; MB,,,1 —Meronu BUOOpY «4aCTKOBO-

MOJICITBHOT PiAWHIY.

B pesynbraTi CyMiCHOTO aHaslily METOJIB BH3HAUEHHS I[IONPABOK Ha HANpsAM
TEIJIOO0MIHY 1 TIepexoy 3 0a30BOTO B HATypHI YMOBH TEINTIOOOMIHY JJIi HHIOTOHIBCHKHUX 1
HEHBIOTOHIBCHKUX pinuH, B EPM npuiinsaTo HacTymnHe.

3miny T®B pocmimkyBaHOT HATYpHOI CyMIIli B JWHAMIIl 3MIHH TEeMIEpaTtyp y
TEIUIOOOMIHHOMY TIpOIeCi XapaKTepu3ye «4acTKOoBO-MojeibHa pimuHa» (UMP), ska
MiI0MUPAETHCS BITOBITHO IO YMOB:

SEK®BE“"e o [K@BEOSPJM B Jllania30H1 TeMIiepaTyp g oo (5)
3a HasBHOCTI PO3PAaXyHKOBOI 3aIeXKHOCTI Pryy, = f [ {K@Bgogp LMp) ,

Ie E 1 t,; — XapakTepHa TeMIepaTypa HaTypHOI CyMillli 1 TBep10i CTIHKH.

®i3uyHI  BIACTUBOCTI  «MojaenbHOi  piauHu»  (MP)  ayns  HBIOTOHIBCHKHX
0araTOKOMIIOHEHTHHUX, ONM3BKUX 1O HBIOTOHIBCHKUX PIAWH Y TOBHIA Mipi €KBiBaJEHTHI
HaTYpHIN pIOuHI B KOHKpETHUX yMmoBax. «MojenbHa piauHa» xapakTtepusye 3miHy TOB
JOCHIJKYBaHOI CyMillli sIK B JWHaMILl 3MIHM TeMmIeparyp, Tak 1 MpH CTalliil TeMIeparypi.
BukopucToBYy€TBbCS Ui BH3HAYSHHS IIOTPABOK HAa HANPsIM TEIJIOOOMiHY 1 IOMpaBKU
nepexoy 13 0a30BOro B HaTypHI YMOBH, YTOYHEHHsI PEXKHUMIB pyXy Ta YMOB TEIUIOOOMiHY B
HAaTYPHUX ycTaHOBKax. Ilinbupaerscs 3a ymoBamu (MB,,2)

@y > min; P, - min; 1. =ty, (6)

p03le [ eKan
_ a[KcDB6 0 EK‘I)]?6 @, - [EKcDBgKCHL _ [KGDBE“I’JM-

ot ot

Bapiantn BuOGOpy i 3actocyBanHs UMP (5) i MP (6) 3ymoBieHi 0OMEXEHOIO
KUTBKICTIO PIAMH Ta po34HHIB 3 gocmimkeHumu TOB. fkmo no HatypHOi cywmim, sika
BIIHOCUTLCS 1O HBIOTOHIBCHLKMX 0araTOKOMIOHEHTHHX, a00 OJM3BKUX 110 HBIOTOHIBCHKHX
HEMOXJIMBO MiIOpaTH «MOJEIbHY PiIMHY» 3a yMOBaMU (5), TOAl BUOMPAETHCS «YaCTKOBO-

e q)M
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MoJleNbHA piftiHay 3a (6) 11 oTpuMaHHs 6a30BuX xapakTepuctuk EKOBE " = f (t_ ) Hami

NPOBOJUTHCSA OLiHIOBaHHS peasbHuX TdB xapakTepucTuk HaTypHOI CyMilli, 3a SKHUMHU
pO3paxoBY€ThCS TIOMpaBKa Iepexoay 3 0a30Boro B HaTypHi yMoBH. YMoBH (5), (6)
CHpaBeJIUBI Yy BUMAJKY MPOBEIEHHS 0a30BOro eKCIepuMeHTy B cucteMi EPM y Bumaaky
MIPUPOTHOT 1 BUMYIIICHOT KOHBEKITIi.

3 MeTor TmepeBipkd ePEKTUBHOCTI 3alpONOHOBAHUX METOMIB 1 3aco0iB B
KOHKPETHOMY TpuKianal (puc.4) 3a HaTypHY pPIIMHY 3 «HEBIIOMUMHU TEIUIO(DI3UIHUMHU
BJIACTUBOCTSAMUY NPUHHATO TIILEPUH-TUCTUIAT, TEIUIO(QI3UYHI BIACTUBOCTI SKOTO BiIOMI.
BigmoBimno 1m0 EPM BukoHaHo 0a30BUM  €KCIIEPUMEHT, OTPUMAHO 3aJICKHICTh

K — . e . .. . .
EKQDB% o — f (t) 3 BUKOPHUCTAHHSM IIi€1 3aI€KHOCTI BU3BHAYEHO KOe(IlieHTH TerIoBiaaayi

B HaTYpHHMX yMOBax TemjaooOMiHy ogpyr (puc. 4) 3a merogamu EPM mepmoi peasnizamii
(touku [, puc. 4) ta ynockoHaneHuM EPM (toukum 2, puc. 4). Cepenani 3HaYCHHS
TEMIIepaTypHUX HAmopiB 3HaXoAWIHCh y Mexax 8...23 °C. Po3paxyHKoBi Koe]ilieHTH
TEIJIOBIANAYl Olposp (PUC. 4) BU3HAYEHI 3a THX K€ YMOB 13 3aCTOCYBAaHHSIM KpHTEpialbHUX
PIBHSHB Ta TEIUIO(I3NIHUX BIACTHBOCTEH MIINEPUHY-TUCTUIATY. s oLgp) , BU3HAUCHUX 32
EPM nepmoi peamizauii, cepelHbOKBaJpaTUYHE BIAXWIECHHS 3HAYCHb OLppM /ocpogp BIJI

onununi fopisHioe 6 =021 (puc. 4). JInsd oppyj, BU3HAYEHUX 3a yAOCKOHaTeHUM EPM,
6" =0,096 (puc. 4). Crin BimmituTi — BaockoHanenuit EPM 103BONMB HA/iliHO BCTAHOBHTH,
mo B HTOVY BinOyBaeTbcs TemoBifgada 3a yMOB BUTBHOTO TYpOyJIEHTHOTO PYXY B3IIOBXK
BEPTHKAIBHOI TNIOCKOT CTIHKH.

'IEPM"‘apuap
1.8 |
O
15 ol [ ]
. O -
1.4 0 l
1 GUG@ a
12 ? = Dﬂ = “ v LB o
' oo cm Bo mesies - g 4 |®
Les 3. RETRGETIAUTE etV UE
i o a s} GC‘CIC‘
ne oo o ¥ il Pa &
0.6 i & s
T 80 110 130 Cpazp

Puc. 4 — 3icTaBneHHs Koedilli€HTIB TEIUIOBI1a4i, BU3HAYEHUX
3a EPM i3 po3paxyHKOBUMU: po0OOYE CEPEIOBHUIIEC TIIIICPUH-TUCTUIIAT;
TEIJIOBiA1aua 32 YMOB BUILHOTO TypOYJIEHTHOTO PYXY B3OBK
BEPTHKAJILHOT CTIHKU: [ — Olgpy BU3HAUeHO 32 EPM mnepiuoi peanizaii;
2 — 3a ynockoHasienum EPM

Orxe, cuctema EPM po3Bonsie 3a eKCHEpUMEHTAIBHUMHU  pe3yJbTaTaMH
IHTEHCUBHOCTI TEIJI000MIHY B CyMini, OJIEp)KAaHUMU Ha MMOPTAaTUBHOMY
eKCIIEPUMEHTATbHOMY CTEH/1, BHUKOPHUCTOBYIOUM B HETPAIUIIIHOMY acmeKkTi Teopiro
noMI0OHOCTI, BHM3HAYaTH IHTEHCUBHICTh TEIUIOOOMIHY B HAaTypHUX TEIJIOOOMIHHHMX
ycTaHoBKax. Tofi, sIK TpaauIiiiHUi MeTOoJ BH3HAYEHHA KOe(illieHTIB TEIUIOBiaAaul
MPU3BOJIUTH 0 HEOOX1THOCTI CIIOPY/KEHHS IPOMI3JIKUX, EHEPIrOEMHHUX YCTaHOBOK [6, 7, 12].
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BucHoBKH

3 MeTOI 3HW)KCHHS HEBHU3HAYCHOCTEH OIIIHIOBAaHHS 1HTEHUBHOCTI TEMJIOOOMIHY B
CKJIQJIHUX CyMIIIax:

1) 3anpomnoHOBaHO METOJ BCTAaHOBIIEHHS TUITy HATYPHHUX PiIWH, CyMillled, pO3UHHIB
[UISIXOM 0araToBapiaHTHOTO JOCIIKEHHS IHTEHCUBHOCTI TETNTIOOOMIHY B HUX, 1110 JO3BOJIMIIO
KapAMHAIBFHO 3HU3UTH HEBU3HAYCHOCTI OIlIHIOBAHHS IHTEHCUBHOCTI TETJIOOOMIHY B CKIIQIHHUX
CyMillax, Tero(i3uuHi BIACTUBOCTI IKUX HEIOCIIIKEH].

2) Po3po6iieno mMeTo | BpaxyBaHHsI MMOMPAaBKU BIUIMBY HANpsMy Tepeaadi TEIIOTH Ha
IHTEHCUBHICTh TEIUIOOOMIHY JUIS BUTIAAKY, KOJM HEIOCHIHKCHI TEIUIo(i3WdHi BIACTUBOCTI
PEUYOBMHU Ta YJOCKOHAJEHO MeETOA TpaHCPOpMYyBaHHS KOE(DIIIEHTIB TEMI000OMIHY,
BU3HAYCHUX B 0a30BOMY EKCIIEPUMEHTI, B KOe(IIiEHTH I HATypHUX 00’ €KTIB, 32 paXyHOK
BBEJICHHS TIOHATH «4aCTKOBO-MOAENBHOI PIIUHIY, «MOAEIBHOI P1IMHI.

3) Bueprire 3arponoHOBaHO i HAYKOBO OOIPYHTOBAHO METOIU BHOOPY «MOJEIBHO» Ta
«YaCTKOBO-MOJENBHOT PIAUHW» Y KOHKPETHHUX TEIUIOTIAPOAMHAMIYHHUX YMOBax Ta
3aCTOCYBaHHS 1X TEIUIO(QI3MYHUX BJIIACTUBOCTEH ISl BA3HAYCHHS IHTEHCUBHOCTI TEINIOOOMIHY
B CKJIQJIHUX CyMiIlax.

4) Po3po0seHo MeToA OLIHIOBaHHS TEIUIO(I3UYHUX BIACTUBOCTEN HATYypHOI PIAMHU B
KOHKPETHOMY Jiama3oHl TeMIeparyp, IO Jal0 MOXIIHUBICTh OIIIHIOBAHHS PEXUMY pPyXy
TEIUIOHOCIIB, MPOrHO3YBaHHS YMOB TEIUIOOOMIHY B HATypHIM TemIOOOMiHHIM yCTaHOBII,
BUOOPY ISl HATYPHUX YMOB KPUTEPIaTbHOTO PIBHSIHHS.

5) MonepHi30BaHO EKCHEPUMEHTAJIbHUN CTEHJ 3a PaxXyHOK JIOJIATKOBOTO BBEIICHHS
YCTaHOBKH JIOCII/IKEHHS IHTEHCUBHOCTI TEMJIOOOMIHY ITPH MEpeMilIyBaHHI.

6) JlocniykeHO YMOBH TEIUIOOOMIHY B CTEHJ1, HUIIXOM TapyBaHHS 3 BUKOPUCTAHHAM
piauH, Teriodi3uyHi BIACTUBOCTI SKUX BIAOMI.

7) YIOCKOHAJIGHO METOJIM TPOBEACHHS 0a30BOTO EKCHEPUMEHTYy 1 00poOKH
eKCIIEPUMEHTATbHUX JJAaHUX, 32 PaXyHOK OpraHizailii BUMipIOBaHHs PO3MOTY TEMIEpaTyp Ta
aBTOMaru3aIlii 300py iHdopmarii.

Ha KoHKpeTHOMY MNpHKIaai IOKa3aHO, IO IepepaxoBaHi 3aXxOIu MPHU3BENIU 10

3MEHIIECHHSI CEPeHbOKBAIPATUYHOIO BIIXWICHHS 3HAYEHb OLEpM /ap03p BiI OIWHHUII 3

+ . cee . . ) +
c =0,21 (mo peamizamii MeToAiB Ta 3aco0iB 3HIKEHHS HeBU3HaueHocTei) mo o = 0,096
(micns peamnizariii).
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