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TexToHMUECKHE HANPSKEHUS BBI3BIBAIOT e(OpMAIHIO M pa3pyLIeHHE TOPHBIX TOpoA. MBI HccieoBaiu
CTaTUCTHKY (parMeHTallMd XPYIKHX MOPOJ, COCTaBIAIONMX 30HY paspyuieHus [Ipumopckoro pasznoma
baiikanbckoii pudToBOit 30HKI, B MacmTabax OT MUKPOH JI0 KMJIOMETPOB. AHAIH3UPYyEMBIE MTOPOJIBI pa3ioMa
BKJTIOYAIOT PA3JIMYHbIE TUTOJIOTUH M BEJTMYUHBI CIBUTOBBIX iehopMariuii. B paboTe HCIonp30BalIcs allrOPUTM,
OCHOBAHHBII Ha CBEPTOYHON HEHPOHHOH CETH /11 aBTOMATUYECKOT'0 KApTUPOBAHUS TPEIIUH Ha H300PaKEHUAX
U pa3jioMOB B Tomorpapuyeckux MaHHBIX. JlaHHBIE MOABEPrajich MPOBEPKE CTATUCTUYECKOW THUIOTE3e
Ha CTENEHHOE, JIOTHOpMalbHOE WK 3akoH BeiliOynna. [IpoBepka ocHoBaHa Ha kputepuu Kosmoroposa—
CmupaoBa. Oka3anock, 4To (harMeHTaIus MOopoI B siIpe pa3ioma IMOAYHHIETCS JIOTHOPMAIbHON CTaTUCTHKE
Ha BCEX paccMaTpUBaeMbIX MaclITabax, MpH 3TOM mapameTp (Gopmbl coxpansieTcs U Obu1 paBeH 1.4-2.0.
ITokazaHo, YTO ycedeHHE JaHHBIX PAaCIpEAeSICHUs MOXET MPUBECTH K HEBEPHBIM BBIBOJAM O CTEIIEHHOM
3aKOHE paclpeaeIeHusl.

MBI npenyokKuiIn MaTeMaTHYeCKyl0 Mojienb KBazu-KomMoropoBckoil (parmMeHTanuu Ajisi OMHCAaHUS
HKCHIEPUMEHTAIBHBIX IaHHBIX C Iorapu(hMUUECKUM pactpeaeaeHneM. MoJienb 0OCHOBaHa Ha ABYX YCIOBHAX: 1)
BEPOSTHOCTH pa3pyIIeHuUs TI000r0 (pparMeHTa Ha JIF000OM HTarie Mpoliecca He 3aBUCHT OT €T0 pa3Mepa, HaTHIus
Apyrux (pparMeHTOB M YHCia MPEAMIECTBYIONIMX COOBITUI pa3pyIIeHus; i1) ”HTEHCUBHOCTh (pparMeHTaluu
YMEHBIIAETCS C YMEHBIIEHHEM pa3Mepa (pparMeHTa Mo CTENEHHOMY 3aKOHY C MaJlbIM IOJIOKUTEIbHBIM
nokasaresuem cternenu. Ha ocHoBe TMHEHOT0 ypaBHEHUS (pparMeHTaluy TOKa3aHo, YTO IS IMPOKOT0 KJlacca
caMONOJJ00HBIX si1ep (hparMeHTaluu, pacipeesieHie pa3MepoB GparMeHTOB ACUMIITOTUYECKH JIOTHOPMAJIBHO
npu OONBIIMX BpeMEHax B Ipeesie Majoro IOoKa3aTedsl CTeNeHM MHTEHCHBHOCTH (parMeHTAlllH, TpU
3TOM TapameTp (OpMBlI COXpaHSETCS M 3aBHCUT TOJBKO OT mokasatens. KBasu-KoimoropoBkas Mozienb
¢dparmeHTanu 00ecreyuBaeT KOJINYECTBEHHOE OMMCAHUE DKCIIEPUMEHTAIBHBIX JTAHHBIX, TOTYYEHHBIX JUIS
ITpumopckoro pasznoma B baiikanbckoi pudToBoii 30He B MaciiTabax ot 10° go 10* m.

Paboma evinonnena 6 pamxax 2ocyoapcmeennozo sadanus Munucmepcmea HaykKu U 8bicuie2o 00pa3o8aHus
P® (mema Ne 125012700824-4).
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Tectonic stresses cause deformation and destruction of rocks. We studied the fragmentation statistics of
brittle rocks constituting the damage zone of the Primorsky Fault in the Baikal Rift Zone, across scales ranging
from microns to kilometers. The analyzed fault rocks include various lithologies and magnitudes of shear
strain. We use an algorithm based on a convolutional neural network for automatic mapping of cracks in
images and faults in topographic data, and statistically test for the presence of a power-law, lognormal, or
Weibull distribution. It was found that rock fragmentation in the fault core follows lognormal statistics across
all scales from 10 m to 10* m, with the shape parameter remaining constant at 1.4-2.0. It is shown that
truncation of distribution data can lead to erroneous conclusions about a power-law distribution.
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We proposed a mathematical model of quasi-Kolmogorov fragmentation to describe the experimental data
exhibiting a logarithmic distribution. The model is based on two conditions: 1) the probability of
fragmentation of any fragment at any stage of the process is independent of its size, the presence of other
fragments, and the number of preceding fragmentation events; ii) the fragmentation intensity decreases with
decreasing fragment size according to a power law with a small positive exponent. Based on the linear
fragmentation equation, it is shown that for a wide class of self-similar fragmentation kernels, the fragment
size distribution is asymptotically lognormal at large times in the limit of a small exponent of fragmentation
intensity, with the shape parameter remaining constant and depending only on the exponent. The quasi-
Kolmogorov fragmentation model provides a quantitative description of the experimental data obtained for
the Primorsky Fault in the Baikal Rift Zone across scales from 1076 to 10* m.
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