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AHHOTanus. AkmyasHocmb, [lpe/icTaBleHHe O CTENIEHU U XapaKTepe paclpesie/leHHs HOPOBBIX KaHAJIOB OTHOCUTEbHO
MX pa3MepoB HAa OCHOBE JIaHHBIX KallWUIIPUMETPUYECKUX UCCIe0BAHUI MO3BOJISET UCIO0Jb30BaTh KPUBbIE OTHOCHUTEIb-
HbIX $pa30BbIX IPOHULIAEMOCTEN ISl PellleHUs Pas3/InYHbIX 3a/a4. B NpakTHKe pa3apaboTKU MeCTOPOX/AEHUH U3BECTHO 3Ha-
YUTEJbHOE KOJMYECTBO CIOCOGOB ITOCTPOEHUS KPUBOM pacnpe/iesieHHs IOPOBbIX KaHAJIOB 110 pa3MepaM, B TOM YHCJIe C [0-
MOlIbI0 0606I1eHHON MaTeMaTH4YeCKOH Mo/ieJd, KaK /g BceX 06paslioB KepHa, TaK U JJIs OTZe/bHbIX 00pa3lioB MOPOJbL.
B yc/10BHAX HEOOGXOAMMOCTH ONEPATUBHOIO OCBOEHHS TPY/JHOU3BJIEKAeMbIX 3allacOB BOIPOC ONpeJiesieHUs TpeHjAa uaMe-
HEeHUsA IVIOTHOCTH U XapaKTepa pacnpe/ie/ieHUs NOPOBbIX KaHaJIOB 110 pa3MepaM fIBJISETCS aKTyaJbHbIM U TpebyeT pelle-
HUf, OCHOBAaHHOI'0 Ha KOMIUIEKCUPOBAaHHWE M3BECTHBIX HAyYHO-METOJUYECKHX MOJXOJ0B U Pa3paboTKe MPUHLUIIHMAJIBHO
HOBBIX aClleKTOB MHTEPNpeTALUH Pa3/IUYHBbIX 3aBUCUMOCTel. Leqb: naeHTHOUKALKS CTENeHN M XapaKTepa U3MeHEeHHUsd
IJIOTHOCTH paclnpefiesleHHs] TOPOBbIX KAaHAJIOB JI/Il CHIXKEHHUS PUCKOB IPH ONTHMH3ALMM IIPOLECCOB pa3paboTKU MeCTo-
pPOX/JIeHUH U OCBOEHHH TPYAHOHU3BJIEKAeMbIX 3al1acOB B YCJIOBHUAX OrPaHUYEHHOr0 06'beMa BHYTPUCKBAXXKUHHBIX (IPOMBIC-
JIOBBIX) U KEPHOBBIX (JIaGOpPaTOPHBIX) MCCAeA0BaHUN. O66eKmbl: 06pa3libl KepHa miacta AB1/3 aJlbIMCKOH CBUTBI MeCTO-
poxzaeHuss N 3anmagHoil CHOMPH, XapaKTepHU3yoIHecss HEOAHOPOAHBIM NepecjauBaHUeM MeCYaHO-aJeBPOTUTOBLIX U IJIU-
HUCTBIX [IOPOJ, C MPOCJOSIMUA U JIMH3aMH KapOOHATHBIX OTJI0XeHUH. Memodsl: KOMILJIEKCHOE HCIO0JIb30BaHHE M3BECTHBIX
Hay4YHO-MeTOANYEeCKUX MOJX0/0B K U3YUEeHHUI0 TPeH/a pacnpe/e/ieHHs TOPOBBIX KaHAJIOB M0 pa3MepaM B COBOKYITHOCTH C
MOCTPOEHHEM pPa3JMIHbIX MaTEMAaTHYECKHUX MO/iesiel 10 pe3yJibTaTaM 0606IeHHs JaHHBIX JIab0paTOPHBIX HCCIeJ0BAaHUH.
Pe3ysaemambl. [locTpoeHb! KpUBbIe 0006IEHHBIX U 0GpPaTHBIX 0006IIeHHBIX MOZesIel /11 HauboJiee peiCTaBUTENbHbIX
00pa3sIoB KOJIJIEKTOPOB 3anafHoi CHOUPHU. YCTAHOBJIEH BUJ, M XapaKTep KOPPEAIHOHHBIX CBS3ei, HE0OX0AUMBIX JJIs1 pac-
yeTa HayaJIbHOT'0 KallW/IAPHOro JJaBJeHusl U MaKCMMaJbHOI0 pajiMyca NOpoBbIX kaHaloB. Ha ocHoBe o6paTHOM 0600611eH-
HOHM MoJie/iM KallWJIAPHOM KPUBOW C MCNOJIb30BaHHEM JIab0PATOPHBIX KaMULIIPUMeTPUYEeCKUX HCCIeloBaHUI ToJIydeHa
dopMyJia 3aBUCUMOCTH [10JIEBOI'0 OTHOCUTEJBHOI'0 KOJIMYeCcTBa MOPOBBIX KaHAJ0B OTHOCUTEJIBHO UX pa3MepoB (Tomnepey-
HBIX pafinycoB). JlaHbl 060CHOBaHHbIE peKOMeHJAIMHU 110 MCI0JIb30BAHUIO [TOJYYeHHbIX 3aBUCUMOCTEH /Il pellleHUs Kak
pa3IMYHbIX NTPOPUIbHBIX 33/la4 pa3paboTKU MeCTOPOXKAEeHUH, Tak U QyHAaMeHTalbHbIX, CB3aHHBIX C ONTUMU3aluel AJ1u-
TeJIbHO 3KCILIyaTHPYIOIIUXCS 3aj1eXell 1 BBOJOM TPY/IHOM3BJIeKaeMbIX 3al1acOB B POMBILIJIEHHY0 3KCIJIyaTalUI0 C y4eTOM
OrpaHHYEHHOTO0 YHCJ/Ia Pa3Be/JOYHbIX CKBAXKHH U, CJ1e/[0BaTebHO, MUHUMA/IbHOTO 00'beMa JIab0paTOPHbBIX UCCIeJOBaHHH.

KiioueBble cjioBa: oT/ie/ibHasi 06001eHHAsT MO/JieJib, 001jas 0606I1eHHass MO/ieslb, KaMWLISAPUMETPHs, pacnpesesieHue
MOPOBBIX KAHAJIOB 110 pa3MepaM, HayaJbHOe KanWJUISIpHOE JjaBJeHHe, pa3paboTKa MeCTOPOXKAEHUH, KOMIILIOTEPHOE MoJie-
JINpOBaHUe

J1a nuTUpOBaHMA: AHa/IM3 TPeH/Aa U3MeHeHUs IJIOTHOCTH U XapaKTepa pacnpe/ie/ieHUsl IOPOBbIX KaHa/IOB M0 pa3MepaM C
HCII0JIb30BaHUEM KOMILJIIEKCHOr0 MoJenaupoBaHus / M.O. Muxaiinos, JI.C. Kynewosa, P.T. AxmMeToB, P.A. 'unasetauHoB //
H3BecTUs1 TOMCKOTO MOJUTEXHUYECKOT0 yHUBepcuTeTa. UHXKUMHUPUHT reopecypcoB. — 2025. - T. 336. - Ne 4. - C. 16-24. DOI:
10.18799/24131830/2025/4/4696

16



HW3Bectust TOMCKOro NOJIMTEXHUYECKOTO YHUBepcuTeTa. UHXKMHUPUHT reopecypcoB. 2025. T. 336. Ne 4. C. 16-24
MuxaiisnioB M.O. u ip. AHa/IM3 TpeH/ja U3MeHEeHUs IJIOTHOCTH U XapaKTepa pacnpe/e/ieHHs TOPOBbIX KAaHAJIOB 10 Pa3MepaM ...

UDC 622.276:553.98:550.832
DOI: 10.18799/24131830/2025/4/4696

Analysis of the trend of changes in density and the nature
of the distribution of pore channels by size using complex modeling

M.0. Mikhailov, L.S. Kuleshova, R.T. Akhmetov, R.A. Gilyazetdinov®

Ufa State Petroleum Technical University (branch in Oktyabrsky),
Oktyabrsky, Russian Federation

“gilyazetdinov_2023@mail.ru

Abstract. Relevance. The understanding of the degree and nature of the distribution of pore channels relative to their sizes
based on capillarimetric studies allows us to use curves of relative phase permeability to solve various problems. In the prac-
tice of field development, a significant number of methods are known for constructing a pore channel size distribution curve,
including using a generalized mathematical model for both all core samples and individual rock samples. In conditions of the
need for the rapid development of hard-to-recover reserves, the issue of determining the trend of changes in density and the
nature of the distribution of pore channels by size is relevant and requires a solution based on the integration of well-known
scientific and methodological approaches and the development of fundamentally new aspects of the interpretation of various
dependencies. Aim. Identification of the degree and nature of changes in the density of the distribution of pore channels to
reduce risks when optimizing the processes of field development and development of hard-to-recover reserves in conditions
of limited volume of downhole (field) and core (laboratory) studies. Objects. Core samples of the AB1/3layer of the Alym for-
mation of the deposit N of Western Siberia, characterized by an inhomogeneous interlayer of sandy-siltstone and clay rocks
with interlayers and lenses of carbonate deposits. Methods. The integrated use of well-known scientific and methodological
approaches to the study of the trend in the distribution of pore channels by size in conjunction with the construction of vari-
ous mathematical models based on the results of generalization of laboratory research data. Results. Curves of generalized
and inverse generalized models are constructed for the most representative samples of reservoirs in Western Siberia. The
authors have established the type and nature of the correlations necessary for calculating the initial capillary pressure and
the maximum radius of the pore channels. Based on the inverse generalized model of the capillary curve using laboratory
capillarimetric studies, the authors obtained the formula for the dependence of the fractional relative number of pore chan-
nels relative to their sizes (transverse radii). Reasonable recommendations are given on the use of the obtained dependencies
to solve both various profile tasks of field development and fundamental ones related to the optimization of long-term depos-
its and the commissioning of hard-to-recover reserves into commercial operation, taking into account the limited number of
exploration wells and, consequently, the minimum amount of laboratory research.

Keywords: separate generalized model, general generalized model, capillarimetry, pore channel size distribution, initial ca-
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BBegeHue CTBO TPOBOJMMBIX Pa3HOHANPABICHHBIX J1A00paTOp-

I'eomeTpuio IyCTOTHOrO IPOCTPAaHCTBA ILIACTAa-  HBIX HCCIEAOBaHMA Ha oOpasmax-kepHax. OmHUM u3
KOJIJIGKTOpa B OOJIBIIMHCTBE CIy4aeB MPEJICTABISIOT B BAXKHEUIINX KPUTEPHEB, OMPEACISIONUX HOPMY U THIT
BHJE ITyYKa MapaJUICIbHBIX KAWIDIAPOB C IMOCTOAH-  IMYCTOTHOTO MPOCTPAHCTBA B KOJUICKTOpaX, SIBISIETCS
HBIM IIOIIEPEYHBIM Ce€4YeHHEM. [laHHAasg Monenb MMEET  pa3Mep MOPOBBIX KaHAIOB M UX MPOIEHTHOE COOTHO-
JONYLIECHUs] B CBA3U C TE€M, UTO HOPOBBII 00BEM KON-  [ICHHWE B OTHOCHUTEIBHOM KonuuectBe [7, 8]. Pammyc
JIEKTOpa MMEET CIOXHYI0 M HEIOCTOSHHYIO (BOpMy,  KaKIOTO OTAEIBHOTO MOPOBOrO KaHajla M €ro KOJHde-
KOTOpasi Ha TPOTSDKEHHE BCETo dTama pa3pabOTKH 3a-  CTBEHHOE COOTHOIIECHHE B JOJSX CIUHHUII B ITyCTOTHOM
JEXKH TOABEPraeTcs pa3auyHbIM JedopmanusaM. Ilpea-  mpocTpaHCTBE TOPHBIX MOPOI OMPEICISIOT PSII KITFO-
CTaBJICHUE PEAJIBHOIO IIyCTOTHOI'O IPOCTPAHCTBA MO-  YEBBIX (DHUIBTPAIIMOHHO-EMKOCTHBIX M KOJICKTOPCKHX
POIBI-KOJUICKTOpA B BHIC NPHONMKEHHONH WMHUTAIlM-  I1apaMeTpOB, TakuX Kak: d()(EKTHBHAs I[TOPHCTOCTH,
OHHOM MOJIENM 3HAYUTENIBHO OCIOXKHEHHO Pa3IMYHbl-  OTHOCUTEIbHBIE (Pa30BbIC MPOHUIIACMOCTH, OCTATOY-
MH 00CTOSITEIILCTBAMH, O YEM CBHUJACTCILCTBYIOT MHO-  Hasl BOJOHACHIIIEHHOCTb, HE(TEHACBHIIEHHOCTh W Ip.
roducieHHble paboTsl [1-6] u 3HauurensHOoe Konmuue- [9, 10]. HamexHoe MX ompeleieHHe Ha pasIMYHOM
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CTaIuu pa3padOTKU SBISIETCS IIAroM K ONTUMHU3AIUH
nporecca He(TeU3BIEUYCHUST W MMOI00pa, Hampumep,
HauboJIee MOAXOSAIINX COCTABOB Il 00pabOTKH NpH-
3a00HHOI 30HBI IUTACTa MM peal3aldi ITOTOKOOT-
KJIOHAIOIIUX TEXHOJOTUH B CBA3H C HEOOXOJUMOCTHIO
MOBBIICHAS TEXHUKO-DKOHOMHUYECKHX —ITOKa3aTeieh
JeSTEIIFHOCTH HEe(PTEera30g00bIBAIONINX TPEIIPUITHI
[11, 12]. Ha ocHOBEe W3BECTHBIX 3HAYEHUU pPaIUyCOB
MOPOBBIX KAHAJIOB MOXKHO Ha JOCTATOYHOM BBICOKOM
YPOBHE CIIPOTHO3MPOBATH XapakKTep (IIBTPAIMU KUI-
KOCTH B TIOPHCTON CpeJie ¢ LIENbI0 COBEPIICHCTBOBAHUS
HAYYHO-METOJNYECKUX AacCIeKTOB TOBBIIICHUS 3(dek-
THBHOCTH JKCIUTyaTaIllid MECTOPOXKICHIH Ha 3aKIFOUH-
TeNbHON cTaguu. Mcxoas W3 BbILICNPEACTABICHHOTO,
3aJjaya MOHHTOPHHTA TUHAMUKA U3MEHEHHS pacipese-
JICHUSI TIOPOBBIX KaHAJOB II0 pa3MepaM SBIACTCS aKTy-
AIIBHOM 1 TpeOyeT KoMILIEKCcHOro moaxoaa [13-16].

MeToAbl 1 MaTEpUAJIBI
M3BecTHO, YTO IUIOTHOCTH PACIpEAETICHUS IOPO-
BBIX KaHaJoB ¢(7) MO MOMEpEYHBIM pajuycaM ecTh
OTHOMIEHHE OECKOHEYHO MaJIoro IpHUPAIICHHS BOIOHA-
CBIIIEHHOCTH K OECKOHEUYHO MAaloMy HPUPALICHHIO
pamuycos [17-20] (1):
dK

g(r) =—= M)

dr

B xadectBe 0a30BBIX UCXOJHBIX JAHHBIX UCIOJb3Y-
€M pe3ynabTaThl J1a0OpPaTOPHBIX KaNMWUIAPUMETpHYe-
CKHMX HcciaenoBaHui 1miacta ABq; oIHOTO M3 MecTo-
poxaenuit 3anaanoit Cubupu (tabn. 1). ns Beiumc-
JIeHUs TPOU3BOIHON HEOOXOAMMO HAWTH 3aBHCHMOCTh
TEKyIleld BOJOHACHIIICHHOCTH OT Paauyca IMOPOBBIX
KaHaJIOB, IMO3TOMY BOCIOJIb3yeMcs OOOOIIEHHOW MO-
JIeTIbI0 KaMIUIAPHBIX KpuBbIX [21-23] (2):

In(pry) = a + binK}, + cln?K:, )
Kip
Tae p — KalmuUIApHOE JaBJICHUEC, aTM.; T'O = K_ — Xa-
I
v * Kg—Kso
PAKTEPHbIM pagnuyC, MKM.; KB = 1-K — HOPpMHPOBAH-
~Rpo

Hasi BOJOHACHIIIEHHOCTh, MOMH exa.; K, — octarodnas
BOJIOHACHIIIIEHHOCTb, JTOJH €1.; d, b U ¢ — GUKCHPOBaH-
HbIe TIApaMeTphl, OMNpEJeNieHHbIe MyTeM CTaTUCTHUYe-
CKOW 00pabOTKU TaHHBIX KAIMJUIPHBIX UCCIICIOBAHHH.

Ta6auya 1. Pesysbmambl 1a60pamopHbIX KAnUuAAsIpUMEM-
pu4eckux uccaedo8aHull KepHoO8bIX 06pas3yos

naacma AB1/3
Table 1. Results of laboratory capillarimetric studies of
core samples of the formation AB1/3
Ne/No. | Kuo | Kup Ka
0,14 10,28 10,56 | 1,05 | 245 | 3,5 | 49
4 227 59 [975(974 1898|788 |687|657|638
1 254 | 285 (91,4 (879702578483 |479 | 441
3 24,1 | 55,6 [81,9 (703|592 |518 |43,7|42,7 | 418
12 23,51 132,6 | 70,5 | 60,3 | 52,6 | 45,6 [ 36,8 | 34,9 | 345
15 24,3 | 460 |54,2 431|361 |31,1 244|242 232

[TocTpoenue 060OMIEHHONW MOAEIH IO TAHHBIM Jia-
OOpaTOPHBIX HCCICIOBAaHUN IPOM3BEICM Ppa3ieiIbHO
Mo TpeM HaumOoJee TPEACTABUTEILHBIM O0pasiam,
OXBATHIBAIOUINM IIENBIA CIICKTP BapbHPOBAHUS 3HAUEC-
Huit K,, 1 B 11es10M 10 BceM MCXOAHBIM oOpasnam. Ha
puc. 1, 2 mpencraBiIeHBI PE3yNBTATHl PACUETOB IO
dopmyie (2) U uwHTEpHpeTalMii HCXOIS W3 IaHHBIX
Tabu. 1.

y=-0,227x2-2,0404x-3,3545
R=0,9439 4 _

2
B_ r
=5
=
-6 -
In (K,*)
Puc. 1. 0O6wasa 3asucumocms In (pro) om In(Ks") das ecex
06pasyos
Fig. 1.  General dependence of In(pro) on In(Ks") for all sam-
ples

Hnsa Hambonee TOYHOTO MOCTPOEHUS KPHUBBIX pac-
MpeJIeNIeHUs] TOPOBBIX KaHAIOB C MUHHMMAJIbHBIM 3Ha-
YeHHSM TOTPEUTHOCTH HEOOXOJMMO  OIpPEICIIUTh
HavalbHOE KaWULIpHOE naBieHHe. PaccunmrtaeM wmc-
KOMBII ITapaMeTp MpPHU CISIYIOUINX YCIOBUAX COTTIACHO
[15] u ucxonms w3 3TOrO OMpENeNIUM, YTO TOYKA Tepe-
ceveHus1 0000IIEHHOW MOJIEIH C OChIO OPJMHAT Xapak-
Tepu3yeT HayallbHOE KamwuIsipHOe faBiieHue (3):

Ky=1=>K; =2

—1=>In1=0;p, =% (3
BO To

IMo nauubIM dopmyibl (3) ompenesnmM MakcuMalb-
HBIH pajuyc MOpOBBIX KaHaioB ((opmyna Jlammaca
[19]) u cBemeM pe3yabTaThl pacueToB B Tabm. 2 (4):

__20c0s6-

= ool @

rmax Do

Ta6auya 2. Pesysomamsl pacdemog HAYAAbHO20 Kanus-
JASPHO20 0as/neHusl U MAKCUMA/AbHO20 paduyca
041 pasAuvHbIX 06pa3yoe

Table 2. Results of calculations of the initial capillary
pressure and the maximum radius for different
samples

Ne/No. Ko Kup po Timax
4 22,7 59 0,18 8,38
1 25,4 28,5 0,13 11,07
3 24,1 55,6 0,07 21,24
12 23,5 132,6 0,03 47,00
15 24,3 460 0,02 78,39
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4 y=-0,7892x2-2,8872x-3,566
R=0,9287

In (pry) ,

In (K;)

y=-0,3096x?-2,46x-3,6573
R?=0,999

=
o1

In (pro)

In (K,*)

Pe3y1bTaThl U 06CY:KACHUSA

O06001eHHass MaTeMaTH4Yeckass MOJIENb TPECTaB-
JseT COOO0H 3aBHCUMOCTD MPOM3BEICHHS KaMLIIPHO-
ro JaBJE€HMs Ha XapaKTEpHBbIM paguyc OT HOPMHUPO-
BaHHOW BOJOHACHIeHHOCTH. OTpa3uM 3epKallbHO OCH
koopauHat (K; = f(p)) ¥ 1o aHAJOTHU OMNpPEaSIIUM
BUJ W XapakTep Hauboyiee MpPEJICTABUTEIBHBIX MaTe-
MaTuueckux mozeneit (puc. 3, 4).

O0o0rmIeHHass MOZeTh HAa OCHOBE PE3yJIbTaTOB HC-
CJICZIOBAHUI 1O BceM 00pasiiaM TOPHBIX IMOPOJ UMEET
CIIeIyIOUINI BHUI:

K* = e—0,1171x2—1,0242x—2,2735. (5)
4 y=-0,3234x%-2,1976x-3,761
R*=0,9998
& C
-4
o -1
<
£ -2
-3
In (pro)
15 y=-0,3793x2-1,2337x-2,0082
R*=0,9826
-2 2

In (K,*)

y=-0,3108x2-2,1047x-3,4038
3 R?=0,999

Puc. 2. 3asucumocmbv In(pro) om In(Ks) 0aa Haubosee
npedcmasume/ibHbIX 06pa3yo8

Fig. 2. Dependence of In(pro) on In(Ks") for the most repre-
sentative samples

n
1%

In (K,*)

y=-0,1171x?-1,0242x-2,2735

R2=0,9259
In (pfg)
Puc. 3. O6wasa 3asucumocmo In(Ks") om In(pro) dasa ecex
06pasyos

Fig. 3.  General dependence of In(Ks") on In(pro) for all samples

y =-0,343x2-1,8971x-3,0489
3 R*=0,993

In (pro)

Puc. 4. 3asucumocmbv In(Ks") om In(pro) oas Haubosee
npedcmasume/ibHbIX 06paA3y08

Fig. 4. Dependence of In(Ks") on In(pro) for the most repre-
sentative samples

19



Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2025. V. 336. 4. P. 16-24
Mikhailov M.O. et al. Analysis of the trend of changes in density and the nature of the distribution of pore channels by ...

Ta6auya 3. Modeau 0413 onpedeseHuss n1omHocmu pacnpe-
desieHUs1 NOpo8bIX KAHA108 dudpdepeHyuposaHr-
HO no 06pasyam u no ecem obpasyam 8 yeaom

Table 3. Models for determining the density of the distri-
bution of pore channels differentially across
samples and across all samples as a whole

Ne/No. 3aBHCHMOCTb/DependenC6
Axrg
g = e—03234ln( 10)-2,1976 In(£270) -
4 0,6468 - In (A 2210) + 21976
—3,761 - -
g = e 2897 In? (A*TO) 180371n(A*r°)
1 0,5794 - In (A ~10) + 1.8037
—2.9482 -
r
g = 03431 (A*ro) 189711n(A:T°)
3 0,686 - In (A 2270 + 18971
—3.0489 - .
g =e 3364In ( o) 146591n(A 20—
12 0,6728 - In (A r") +1.4659
—2.2661 - r’"
g = o~037931n° ( To)- 123371n(A A0
15 0,7586 - In (A 2210) +1.2337
—2.0082 - -
_ —o,1171zn2ﬂ—1 0242 InATo_
O6was g =e Ars
General 02342 - In (“"2) + 1,0242
—2,2735-
.
0,6
0,5
0,4
03
= U
0,2
0,1
0
0 5 10
r
0,2
o1
50
0
0 10 20
0,2
~—
=01
(@)
0
0 20 Zp 60 80

20

[Tpeobpazyem (5) 1o (6) u ¢ ucnonb3oBaHueM (HopMy-
nb1 Jlamtaca (7) IOMyYrM MOJHYHO 3aBHCHMOCTB TEKYIIISH
BOZIOHACHIIICHHOCTH OT PaJIiyca IIOPOBOTO KaHaa:

_ ,—0,1171x%-1,0242x—2,2735 , _
KB =e (1 KBO) + KBO’

)=

—1 0242 ln——2 2735 (1

(6)
U]

20 cos @

x =In(pry) = ln(

KB — e—O 11711n KBo) +

+K,0; A = 20 cos 8 = 1,44.

s BBIBOZa 3aBUCUMOCTH IJIOTHOCTH pacmpeaee-
HUS TIOPOBBIX KaHAJIOB OT pajiyca BBEAEM MPOU3BOJI-
HYIO CJIIOKHOH (yHKIMH ¥, TpaHCHOpMHUPYs 0a30BYIO
mozens (1), momyaum psin ypaBHeHu# (tadun. 3). Pac-
MIpeJIeJICHUs] IOPOBBIX KaHAJIOB 10 pa3MepaM (OTHOCH-
TEJIFHOE KOJWYECTBO MOPOBBIX KAaHAJIOB) MO MOAEISIM
o01Ieil 0000LIEHHON U OTAEIBHBIX O0OOILIEHHBIX MO-
Jienield peicTaBIeHbI Ha PUC. 5.

Tpenn pacnpeneneHus MOPOBBIX KaHAJIOB ¢ OOIIeH
0000IICHHON MOIEeIbI0 MOHOTOHHO YOBIBAET IO CPaB-
HCHHIO C AHAJIIOTHYHBIMH KPUBBIMH ISl OTACIBHBIX
0000IIEHHBIX MOJIeNIeH, KOTOPBIE UMEIOT 3KCTPEMYM B
mpejiesiax 3HadeHud 1-2 MKM, HO IIPU 3TOM B 00JIaCTH
BBICOKMX 3HAYCHUI MOPOBBIX KaHAJIOB COCTABISIET B
cpenHeM oT 4—8, COOTBETCTBEHHO, YTO MOATBEPKIACT-
s pe3yIbTaTaMHt CXOXKHX paboT [24—-26].
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Puc. 5. (CpasHumeabHble epagduku pacnpedeseHusi NOPOBbIX
KaHan08 uccaedyemozo 06beKkma HA OCHOge om-
desbHbIX (cuHue AuHUU) u obujell (kpacHble AUHUU)
0606UjeHHbIX Memamamemamu4eckux modesell
Comparative graphs of the distribution of pore chan-
nels of the studied object based on separate (blue
lines) and general (red lines) generalized metamath-
ematical models

Fig. 5.
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B 3aBucumoctu oT HoMepa oOpasia, MpearnouTH-
TEJIBHBIM JUTS peUICHHS Pa3InYHBIX 33a7a4 pa3pabOTKu
MECTOPOXKIICHHUH SIBIISICTCS KPHBAas pacHpeiclCHUS
s obwmei 0000menHoi Mmonenu. OtnenpHas 0000-
mIeHHas MOJENb MOXeT OBITh PEeKOMEHJOBaHa IJis
MPUKIAIHBIX HCCICIOBAHUN IIPH MaJbIX 3HAYCHUIX
TOTNIEPEYHBIX PagnuycoB (10 4—8 MKM), XapaKTEPHBIX,
Hampumep, JUIsl HEKOTOPBIX MPOIYKTUBHBIX ILIACTOB
TIOMEHCKOW CBUTHI MJIM B YCIOBUSX HAYAJIBHOTO 3Ta-
ma pa30ypuBaHUs 3aJCKU MPH OTPAHHYCHHOM YHCIC
Pa3BeIOYHBIX CKBAXHUH M, CIEI0BAaTEIbHO, KEPHOBBIX
HUCCIIEJOBaHUH.

BpiBOABI

1. Ha ocHOBaHMH AaHHBIX JTa0OPATOPHBIX KaIMJIUIA-
pYMeTpudecKux uccienoBaHuil mnacta ABjz me-
cropoxxaeHust N moctpoeHsl 0000IIeHHbIE U 00-
paTtHble 0000IICHHBIE MOJIENN KaK Tu(depeHIupo-
BaHHO 110 KaXJOMY U3 00pa3IloB, TaKk U B IEJIOM IO
BceM oOpasnam. OG0OCHOBAHO YCTAaHOBJIEHBI KOppe-
JSIUUOHHBIE CBSI3M, HEOOXOAWUMBIE Ui pacuera

HavYaJIbHOI'0 KAaIlMWJUUIAPHOr0 MOJaBJICHHUA W MaKCH-
MAaJIBHOI'O paJinyca MOPOBBIX KaHAJIOB.

. IIpu momorm oOpaTHOW 000OMEHHONH MOJeTH M

¢dopmyner Jlanmaca BRIBEACHBI SMIHPHUYCCKHE 3a-
BHCHUMOCTH TEKYIEH BOJOHACBIIIEHHOCTH OT pas-
Mepa TIOpPOBBIX KaHAJIOB, KOTOpBIE IOCIYKWIN
(yHIaMEHTOM ISl ONMHUCAHUS IUIOTHOCTH pacIpe-
JIEJIEHUs] TIOPOBBIX KAHAJIOB OTHOCUTENBHO pajny-
COB TOTIEPEYHBIX CEUYCHUH TI0 Pa3Mepam.

. ITocTpoeHbl KpHUBBIE paclpenesieHUs] TOPOBbIX Ka-

HAJIOB TI0 pa3Mepy Al HauOojee MpeaCTaBUTENb-
HBIX 00pa3IoB KepHa MpH Pa3lIu4HBIX (HUIBTpaLH-
OHHO-EMKOCTHBIX TIOKa3aTesIX Ha OCHOBAaHWH OT-
NENBHBIX U 00111e 0000IIIEHHBIX MOJEIEH.
OtnenbHass 0000II€eHHAs MOJIEIbL MOXKET OBITH HC-
MOJIb30BaHa Ha 00pa3lax KepHOB C MaJBIMH 3Haue-
HUSIMH PaJyCOB TIOPOBBIX KaHAIOB (10 4—8 MKM).
Jiis obnactu OONBIIMX 3HAYEHUN PAJNYCOB TOTIe-
PEUHBIX CEUYeHHI PEKOMEHIYETCsl UCIIONB30BAaTh 3a-
BHUCHMOCTh, MOJYYCHHYIO MpPH ITOMOIIM OOIIeH
0000IIEHHOI MOJIEINH.
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