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Abstract
Introduction. The solution of certain problems of geomechanics and geotechnology is
increasingly demanding indirect express methods for rock mechanical properties assessment,
including the methods using the Schmidt hammer. Schmidt hammer application does not
require a specialized set of testing equipment and highly qualified personnel to maintain this
equipment. Tests are carried out directly in the field.
Research objective is to estimate the possibility of using indirect express methods to determine
the crushability indices and the path of least resistance.
Methods of research. The indicators estimation by indirect express methods is demonstrated
through the serpentinite rocks of the Jitikara chrysotile-asbestos deposit which were submitted
to the related field and laboratory tests. In local areas of the exposed rock, in the field
environment, measurements were made with a Schmidt hammer according to the ASTM method.
Rock samples were additionally tested for compressive strength in laboratory conditions using
specialized press machines.
Results. Empirical dependences of the serpentinite rock crushability on the ultimate uniaxial
compressive strength and the Schmidt hammer face rebound value were established.
A comparative analysis was carried out with empirical dependencies established by other
authors. A method for calculating the optimal path of least resistance for a blasting pattern is
proposed based on the established dependencies.
Conclusions. Based on the results, it was found that the express method for assessing the
crushability indices and the size of the path of least resistance using a Schmidt hammer is quite
efficient and can be successfully applied for express assessment of physical and mechanical
properties variability at Russian mining enterprises. However, it should be taken into account
that Schmidt hammers cannot be used in certain mining and geological conditions without
laboratory calibration of all devices planned for use.

Keywords: Schmidt hammer; ultimate compressive strength; rebound value; crushability,
path of least resistance; serpentinite.

Introduction. At all stages of field development, knowledge about the strength and
deformation properties of rock building up the mine field is crucial since these particular
indicators determine the technological solutions for successful mineral extraction.

Hard rock preparation by separating it from the main mass is usually carried out by
drilling and blasting. The quality of rock mass preparation is determined by a number of
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indicators: boulder frequency, granulometric composition and the nature of rock mass
disintegration after blast. The main quality coefficient is the output of oversized fractions
in the blasted rock mass, i.e. the quality of rock mass crushing.

Crushing is widely used in minerals preparation for processing, their beneficiation,
and in the production of building materials. Therefore, the characteristics of rock
crushability are important in order to calculate the parameters of rock mass preparation by
blasting, as well as to clarify the strength characteristics of rocks whose properties change
with mining depth growth.

Crushability is rock resistance to crushing on exposure to a dynamic load. Crushability
is determined by the energy estimation of the failure of rock which is in the state of
a combined stress. There are six classes of crushability (Table 1).

Table 1. Classes of rock crushability
Ta6auna 1. Knacepl 1po0UMOCTH FOPHBIX MOPOA

Class Rock characteristic Crushability Vpay, cm’
I Extremely hard to crush Less than 1.8
II Very hard to crush 1.8-2.7
I Hard to crush 2.7-4.0
v Medium crushability 4.0-6.0
\Y% Fragile 6.0-9.0
VI Very fragile More than 9.0

Methods of research. At A. A. Skochinsky Institute of Mining, L. I. Baron,
V.M. Kurbatov and R. V. Orlov developed a method for determining rock crushability through
rock relative resistance to crushing under shock loading [1, 2]. Crushability is determined
by the granulometric composition of the products of a 50-70 g sample destruction after a
one-time drop of a 16 kg load on it from a height of 0.5 m. The crushability index (cm?) is
numerically equal to the volume of the fraction that passed through a screen with the holes
ofd =7 mm, and is determined by the formula: V= m./p where m_ is the mass of the
—7 mm fraction, g; p is the volumetric mass of rock, g/cm’.

This approach is quite convenient in the field. However, one of the authors notes that
data for one fraction are unreliable. A complete analysis of crushed rock granulometric
composition increases the labor intensity of the research. A specific distribution of lumps
of different sizes is a statistical realization of only one possible test result, which negatively
affects the accuracy of the data obtained [3].

There are also methods for determining crushability, in which the pieces are subjected to
pounding, abrasion, and crushing in closed vessels. Such tests are carried out in laboratory
conditions using expensive press, measuring, and auxiliary equipment, therefore being
rather labor and time intensive. The development of reasonable, effortless and efficient
express methods for determining crushability directly in the field will increase the speed
of obtaining and processing the data necessary to make and correct process decisions at a
production site in time.

The solution of certain problems of geomechanics and geotechnology is increasingly
demanding indirect express methods for rock mechanical properties assessment,
including the methods using the Schmidt hammer. Schmidt hammer application does not
require a specialized set of testing equipment and highly qualified personnel to maintain
this equipment. Tests are carried out directly in the field. Due to its wide usage in rock
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mechanics, a non-destructive method for assessing marginal rock strength properties with
a Schmidt hammer has been adopted by the International Society for Rock Mechanics
(ISRM) and American Society for Testing and Materials (ASTM).

Unlike laboratory methods, the measurement result of the express method of rock
mechanical characteristics determination is the Schmidt hammer face rebound value.
To move from the rebound value Hr to mechanical characteristics, it is required to
determine dependences between the determined properties and the Hr value in laboratory
conditions with further calibration of the instrument (Schmidt hammer).

One of the main mechanical properties of rocks is the ultimate uniaxial compressive
strength O, ompe MPa [4-8]. The calibration of Schmidt hammers is traditionally performed
for this characteristic specifically. Numerous empirical formulas described by linear,
power, and exponential dependences are found in a number of national and foreign
scientific works [9-24].

Table 2. Empirical dependencies of the ultimate strength in a sample and crushability on the
Schmidt hammer face rebound value
Tabaupa 2. DOMOMpuYeckHe 3aBUCHMOCTH IIpeje]a IPOYHOCTH B o0pasme H ApodMMOCTH
OT BeJIMYUHBI 0TCKOKA MoJoTKa IlIMuara

Ultimate uniaxial
Author (year) Type of rocks compressive strength Crushability Vpy, cm®
Gcomprs MPa
Xuetal. Prasinites 2,99exp(0,06 Hr) 435
(1990) [7]
2,99exp(0,06 Hr) + 9
Serpentinites 2,98exp(0,063Hr) 435
2,98exp(0,063Hr) + 9
Gabbro 3,78exp(0,05Hr) 435
3,78exp(0,05Hr) + 9
Karaman et al. Igneous rock 0.097 K" 435
2015) [12 ’ —
(2015)12] 0,097 Hr'® +9
IM UB RAS, Serpentinites 0,0017exp(0,14Hr) + 435
Kharisov T. F. 0,0017exp(0,14Hr) + 0,3Hr +9
et al. (2020) [18] + 0,3Hr+9-0,0017 , exp(0,14Hr) +0,3Hr +

It is known that the rock lumps resistance to disrupturing and crushing is determined by
the tensile and compressive strength. O. G. Latyshev established the following empirical
relationship between crushability and hardness of effusive rocks, which is expressed by
the formula [25]:

10°
Vmax T A s A (1)
(231 +21)
where f'is the hardness coefficient according to M. M. Protodyakonov.
The correlation ratio n = 0.76 obtained for formula (1) indicates the statistical
significance of the dependence.

It is also known that the hardness coefficient can be approximately calculated by the
formula:

S =016 2)
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Thus, by combining formulae (1) and (2), it is possible to obtain the ultimate uniaxial
compressive strength from the crushability index:

435
Gcompr = V_ - 9 (3)

max

In 2020 [ 18], when studying the strength properties of serpentinites, a relationship was
established between the compressive strength and Schmidt hammer rebound, expressed
by the formula:

=0,0017exp(0,14 Hr) + 0,3Hr +9 —0,0017, (4)

compr

where Hr is the Schmidt hammer face rebound value.
So, by simultaneous solution of formulae (3) and (4), it is possible to obtain crushability
for serpentinite rocks:

o= 435
™0,0017exp(0,14Hr) + 03Hr +9

®)

Meanwhile, there is a large number of established empirical relationships between
the effusive rocks strength and the Schmidt hammer face rebound value [10-18].
By successively substituting formula (3) into the analyzed dependences of different authors,
it is possible to express the crushability value V. through the rebound value Hr (Table 2).

As applied to open pit mining, based on the obtained dependences (Table 2), it seems
possible to calculate the optimal path of least resistance (PLR) for a blasting pattern
through the Schmidt hammer face rebound value.

After analyzing the experience of blasting in open pits in different mining and geological
conditions, it was found that the specific consumption of explosives ¢, which provides a
given quality of crushing, correlates with sufficient reliability with the crushability index,
which is expressed by the empirical formula [1]:

O gompr = 0,678exp 0,065V, ). (6)
The coefficient of variation in this case is 11.8%.
The specific consumption of explosives can be calculated using the following formula:

=7 %)
where M is the mass of the explosive charge in the borehole, kg; V' is the volume of blasted

rocks, m’.
The mass of the explosive charge is calculated based on the known expression:

nd’
M = (Tj lchargepexplosive > (8)

where d is the explosive charge diameter, m; /, is the length of the explosive charge, m;
Pesplosive 15 the density of the explosive, kg/m?; 7 is the volume of blasted rocks, m?*.
V is calculated by the formula:

13



PA3PYWEHUE M Pycckux A. I1. u dp. / Hzeecmus 6y306. Topnbwiit scypran. Ne 5, 2023. C. 9-19

V=m WozLeffa 9)

where m is the burden-to-spacing ratio; W, is the PLR size, m; L . is the effective length of
the borehole; in open-pit mining, L . corresponds to the height of the bench, m.

By simultaneous solution of formulae (5)—(9), the dependence is obtained between
the PLR size and the Schmidt hammer face rebound value for serpentinites of the Jitikara
deposit:

W - / M . )

0,678exp 28,275 mL
0,0017exp(0,14Hr) +0,3Hr +9

It is obvious that if other empirical dependences (Table 2) are used instead of
formula (5), PLR value can also be obtained for other lithotypes as well.

40

Crushability V,,,,, cm?

—_
(e}
T

0 1 1 1 1 1 1 1 _ J
0 10 20 30 40 50 60 70 80 90 100

Schmidt hammer face rebound value Hr

——IM UB RAS (serpentinites) —@— Xu et al. (serpentinites)
Karaman et al. (ingebous rock) —®—Xu et al. (prasinites)
—@— Xu et al. (gabbro)

Figure 1. Dependences of rock crushability on the Schmidt hammer face rebound value
Pucysok 1. 3aBHCHMOCTB APOOHMOCTH IIOPOJL OT BENHUYHMHBI OTCKOKa Goiika MonoTka [IImMuara

Results. The possibility of the dependences practical application is considered on the
example of serpentinite rocks of the Jitikara deposit.

Atthe deposit, in local areas of the exposed rock, in the field environment, measurements
were made with a Schmidt hammer according to the ASTM method. Rock samples were
additionally tested for compressive strength in laboratory conditions using specialized
press machines (Table 3).

14
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Based on the formulae given in Table 2, the dependences of rock crushability and PLR
sizes on the Schmidt hammer face rebound value are plotted (Figures 1 and 2).

Comparative analysis of the dependencies makes it possible to make the following
conclusions.

It follows from the graphs that both rock crushability and the PLR sizes vary in a
fairly wide range even for the same lithotype (serpentinites, dependencies of IM UB RAS
and Xu) when formulae obtained in this research and formulae obtained by other researchers
are used in calculations (Table 2). These discrepancies are obviously determined both
by the difference in the physical and mechanical properties of particular lithotypes in
different deposits, and by different characteristics of the applied Schmidt hammers, which
can be of two types: L and N.

However, the general trend in the dependences of crushability and PLR size on Hr
remains for various lithotypes: gabbro, prasinites, igneous rocks, and serpentinites.
With an increase in the the Schmidt hammer face rebound, the values of both V. and W
decrease logarithmically and non-linearly.

—
[oe)
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T

—
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T

—
\]
T

—
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The size of the path of least resistance (PLR) ¥, m
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Schmidt hammer face rebound value Hr

N

——IM UB RAS (serpentinites) —8—Xu et al. (serpentinites)
Karaman et al. (ingebous rock) —®—Xu et al. (prasinites)

—®—Xu et al. (gabbro)

Figure 2. Dependence on the PLR size and the Schmidt hammer face rebound value
PucyHOK 2. 3aBUCHMOCTD BEIMUYNHBI JINHHY HAUMEHBIIETO CONPOTHUBIECHUS OT BEJIMIHHBI OTCKOKa OOlKa
monoTka [lmuara

So, with an increase in the rebound value from 10 to 40 (4 times), the crushability
of serpenitinites changes (according to the IM UB RAS formula) from 37 to 4 cm?,
i.e., more than 9 times. A further increase in rebound does not lead to such a significant
increase in crushability. As Hr increases from 40 to 90, ¥ smoothly decreases
from 4 to 1 cm®.
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When using an indirect assessment of rock crushability, an increased control of accuracy
at low values of the Schmidt hammer face rebound (up to 40—60) can be recommended.
With rebounds of 60 and more, field measurement errors will have a minor effect on the
result of crushability and PLR determination.

It is therefore important to calibrate specific models of the Schmidt hammer in
laboratory conditions for the rocks and lithotypes of the deposit where they are planned
to be used.

Conclusions. Based on the research results, it can be concluded that the express
method for assessing crushability indices and PLR size using a Schmidt hammer is quite
effective and can be successfully used for express assessment of physical and mechanical
properties variability at Russian mining enterprises.

However, it should be taken into account that Schmidt hammers cannot be used in certain
mining and geological conditions without laboratory calibration of all devices planned
for use. The accuracy of field measurements at small rebound values of the Schmidt
hammer should also be considered, which is easily achieved by standard methods,
i.e. increasing the number of measurements and carrying out their statistical processing.

REFERENCES

1. Baron L. L., Veselov G. M., Koniashin Iu. G. Experimental study of rock breaking by impact. Moscow:
AS USSR Publishing; 1962. (In Russ.)

2. Baron L. 1., Koniashin Tu. G., Kuznetsov A. V., Kurbatov V. M. The effect of the impactor shape on
the impulses of voltage and efficiency of rock breaking. Shakhtnoe stroitelstvo = Mine Construction. 1969;
8: 8-10. (In Russ.)

3. Latyshev O. G. Rock breaking. Moscow: Teplotekhnik Publishing; 2007. (In Russ.)

4. Laubscher D. H. Geomechanics classification of jointed rock masses — mining applications. Transactions
of Institute of Mining and Metallurgy, Section A: Mining Industry. 1977; 86: A1-A8.

5. Aksoy C. O. Review of rock mass rating classification: Historical developments, applications,
and restrictions. Journal of Mining Science. 2008; 44(51): 51-63.

6. Laubscher D. H., Jakubec J. The MRMR rock mass classification for jointed rock masses. In: Hustrulid W. A.
and Bullok R. L. (eds.) Underground Mining Methods: Engineering Fundamentals and International Case
Studies. Littleton, Colorado: Society of Mining Metallurgy and Exploration, SME; 2001.

7. Panzhin A. A., Kharisov T. F., Kharisova O. D. Complex geomechanical substantiation of the open pit
highwall slope angles. Izvestiia Tulskogo Gosudarstvennogo Universiteta. Nauki o Zemle = Proceedings of
the Tula State University. Earth Sciences. 2019; 3: 295-306. (In Russ.)

8. Deer D. U., Miller R. Engineering classification and index properties for intact rock. Deformation
Curve AFNL-TR. Urbana-Champaign: University of Illinois, 1966. P. 65-116.

9. Wang M., Wan W. A new empirical formula for evaluating uniaxial compressive strength using the
Schmidt hammer test. International Journal of Rock Mechanics and Mining Sciences. 2019; 123: 1-11.

10. Xu S., Grasso P., Mahtab A. Use of Schmidt hammer for estimating mechanical properties of weak
rock. In: 6th International IAEG Congress. Rotterdam: Balkema, 1990. P. 511-519.

11. Singh R., Hassani F., Elkington P. The application of strength and deformation index testing to the
stability assessment of coal measures excavations. In: The 24th US Symposium on Rock Mechanics (USRMS).
American Rock Mechanics Association, 1983. P. 63-67.

12. Armaghani D. J., Mohamad E. T., Momeni E., Monjezi M., Narayanasamy M. S. Prediction of the
strength and elasticity modulus of granite through an expert artificial neural network. Arabian Journal of
Geosciences. 2016; 9: 48.

13. Liang M., Mohamad E. T., Faradonbeh R. S., Armaghani D. J., Ghoraba S. Rock strength assessment
based on regression tree technique. Engineering with Computers. 2016; 32: 343-354.

14. Hebib R., Belhai D., Alloul B. Estimation of uniaxial compressive strength of North Algeria sedimentary
rocks using density, porosity, and Schmidt hardness. Arabian Journal of Geosciences. 2017, 10: 383.

15. Karaman K., Kesimal A. A comparative study of Schmidt hammer test methods for estimating the uniaxial
compressive strength of rocks. Bulletin of Engineering Geology and the Environment. 2015; 74: 507-520.

16. Yagiz S. Predicting uniaxial compressive strength, modulus of elasticity and index properties of rocks
using the Schmidt hammer. Bulletin of Engineering Geology and the Environment. 2009; 68(1): 55-63.

17. Yasar E., Erdogan Y. Estimation of rock physicomechanical properties using hardness methods.
Engineering Geology. 2004; 71(3): 281-288.

18. Kharisov T. F. Assessing serpentinite compressive strength using regression analysis. [zvestiya
vysshikh uchebnykh zavedenii. Gornyi zhurnal = News of the Higher Institutions. Mining Journal. 2021,
1: 45-53. (In Russ.)

16



Russkikh A. P. et al. / Minerals and Mining Engineering. No. 5, 2023. Pp. 9—19 ROCK BREAKING

19. Gergart Iu. A. Overview of the methods of diagnosing strength properties of rocks during transportation
tunnels driving. Nauchnoe obozrenie = Science Review. 2013; 11: 65-68. (In Russ.)

20. Prokopov A. ITu., Gergart Iu. A. Approbation and accuracy evaluation of non-destructive express-
method of determination of natural rock structural behavior in conditions of the Roki tunnel. Izvestiya vysshikh
uchebnykh zavedenii. Gornyi zhurnal = News of the Higher Institutions. Mining Journal. 2015; 4: 101-107.
(In Russ.)

21. Korneev V. V., Gareev A. F., Vasiutin S. V., Raikh V. V. Databases. Intelligent information processing.
Moscow: Knowledge Publishing; 2001. (In Russ.)

22. Candida F. Genetic representation and genetic neutrality in gene expression programming. Advances
in complex systems. 2002; 5(4): 389-408.

23. Behniaa D., Behniab M., Shahriarc K., Goshtasbid K. A new predictive model for rock strength
parameters utilizing GEP method. Procedia Engineering. 2017; 191: 591-599.

24. Ozbek A., Unsal M., Dikec A. Estimating uniaxial compressive strength of rocks using genetic
expression programming. Journal of Rock Mechanics and Geotechnical Engineering. 2013; 5: 325-329.

25. Latyshev O. G., Zhilin A. S., Osipov 1. S. Regarding the rationale for the methods of determining
the characteristics of rock crushability by impact and blast. Izvestiva vysshikh uchebnykh zavedenii. Gornyi
zhurnal = News of the Higher Institutions. Mining Journal. 2005; 1: 102—106. (In Russ.)

Received 3 October 2022
Information about the authors:

Aleksandr P. Russkikh—Director of the mining administration, PJSC Uralasbest. E-mail: office@uralasbest.ru;
https://orcid.org/0009-0006-2930-7171

Sergei V. Kornilkov — DSc (Engineering), professor, chief researcher, Institute of Mining UB RAS. E-mail:
kornilkov@igduran.ru; https://orcid.org/0000-0002-3432-1449

Arkadii N. Avdeev — PhD (Engineering), senior researcher, Laboratory of Geodynamics and Formation
Pressure, Institute of Mining UB RAS. E-mail: avdeev0706(@mail.ru; https://orcid.org/0000-0003-1023-7645
Timur F. Kharisov — PhD (Engineering), senior researcher, Laboratory of Geomechanics of Underground
Structures, Institute of Mining UB RAS, E-mail: timur-ne@mail.ru; https://orcid.org/0000-0002-4668-081X

VK 620.173.2 DOI: 10.21440/0536-1028-2023-5-9-19

HccaenoBanue pu3nko-MeXaHHYeCKUX CBOWCTB MOPOJ /s IKCIPecc-0leHKH
napaMeTpoB APOOMMOCTH B YCJIOBHAX MacCHBa XpU30THI-aclecTa

Pycekux A. IL.!, Kopumikos C. B.2, Asiees A. H.2, Xapucos T. ®.2
' TIAO «VYpamnacbect», I. Acbecr, Poccus.
2 UucruryT roproro aena YpO PAH, . EkarepunOypr, Poccusi.

Pegpepam
Beeoenue. [Ipu pewienuu psaoa 3a0au 2eOMeXaHUKU U 2e0mexHoI02Uul 6ce boee akmyaibHbIMU U
80CMPebOBAHHBIMU CIMAHOBAMCA HeNpAMble (KOCBEHHbLE) IKCPECC-MemoObl OYeHKU MeXAHUYECKUX
ceoticme nopoo, 8 mom uucie ¢ npumeneruem moromra Llmuoma. Ipu ucnonvzosanuu moromka
LIvuoma ne mpebyemcs cneyuanusupoBaAHHO20 KOMNIEKCA UCHbIMAMENIbHO20 000pYOO8aHUsL U
BbICOKOKBANUDUYUPOBAHHO20 NEPCOHANA NO OOCIYHCUBAHUIO d1020 000pyoosanus. Mcnvimanus
NPOBOOSMCA HENOCPEOCMBEHHO 6 NONEBLIX YCIOBUSIX.
Ienv pabomot. B nacmosiuell pabome oyeHeHa 803M0NHCHOCTb NPUMEHEHUS KOCBEHHBIX IKCNPecc-
Memooos npu onpedeienul nokasamenel OpooUMOCIU U TUHUU HAUMEHbUE20 CONPOMUBTEHUS.
Memooonocusn. Oyenka nokazameneu KOCGEHHIMU IKCHPeCC-Memooamu NOKA3aHa Ha npumepe
CEPNeHMUHUMOBLIX ~ NOpoO  [IJICembleapuHCKo20 — MeCmopodCcOeHus — Xpuzomui-acoecma,
0712 KOmopuiX Obliu nposedenvl cOomeemcmsyoujie nonesvle U i1adopamopHvie UCHbINAHUAL
Ha noxanvhoix yuacmrax 06HANCEHHO20 MACCUBA 8 NOJIEBBIX VYCILOBUSIX NPOU3BOOUTUCH USMEPEHUSL
monomxom [LImuoma no memoouxe ASTM. JJonornumenbrno npogoounucsy ucnvimanus oopasyos
2OPHBIX NOPOO HA npedel NPOYHOCU NPU CHCAMUU 8 TAOOPAMOPHBIX YCI0BUAX C NPUMEHeHUeM
CReyUanu3UPOBaAHHO20 NPecco8o20 000PYOOBaHUsL.
Pe3ynomameut.  Ycemarnognenvl smnupudeckue 3a8UCUMOCHIU OPOOUMOCIU  CEPREHMUHUMOBBIX
nopoo om npedena NPOYHOCMU HA OOHOOCHOe Ccxcamue U 6eludUHbl OMCKOKA 0ouKa
monomra [lImuoma. Ilposeden cpasHumenvHviti aGHAIU3 € SMAUPUHECKUMU 3AGUCUMOCHISAMU,
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yemawosnenHviMu opyeumu agmopamu. Ilpednodxcena memoouxa pacuema onmuMairbHO JuHUY
HAUMeHbUe20 CONPOMUBIeHUs O nacnopma OyPo83PLISHLIX pabom Ha 6asze YCMAaHo81eHHbIX
3asucumocmetl.

Bu1600vt. Ha ocrosaruu pe3ynsmamos yCmaHo8IeHo, Yno 9KCHpecc-menoo0 OYeHKy noKasamernel
Opobumocmu U 6eTUYUHbL JUHUU HAUMEHbWE20 CONPOMUGTIEHUA C NPUMEHeHUueM MOTOMKA
LIvmuoma sa6asemcss 0oCmamouno dPHexmusHviM U Moxcem 0blmb C YCNexom UCNOIb3068aH
Osl  IKCHPecc-OYeHKU — USMEHYUGOCTIU — (PUSUKO-MEXAHUYECKUX — COUCME HA  POCCUUCKUX
2oproodoodvisarowux npeonpusmusx. OOHAKo credyem yuumvleamy, 4mo Helb3s UCHONb308aNb
monomox  Llmuoma 6 KOMKpemHbIX 20PHO-2€0N02UHeCKUX YCA08UAX 0e3  1adopamopHoll
MapuposKu 8cex NIAHUPYeMbIX K UCTIOTb308AHUI0 NPUDOPOS.

Knrouesvie cnosa: monomox lllmudma; npez)eﬂ npodHocmu Ha cokcamue, eeiuduna OmcKoka,
0p06wwocmb; JAUHUSA HAUMEHbULECO CONPOMUBTEHUA, CEPNEHMUHUNT.
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