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Progress report on the topic:

Assessment of efficiency of the method of functional spectral-dynamic diagnostics
for diagnostics of bovine mastitis in the process of production operation of the
KOROVSKI bovine vital signs monitoring system in accordance with Agreement
No.156a/21 of 30.11.2021:

INTRODUCTION

One of the most serious problems in dairy herds is a number of diseases relevant for
cattle, which affect from 10% to 70% of cows? (the key of which is mastitis), which in turn
affects the health of the animals themselves, the duration and total number of lactation
cycles, the quality and volume of production and, as a consequence, the totality of economic
indicators of dairy enterprises.

In general, the problems of dairy production can be defined as the following:

- Increase in herd incidence (including mastitis);

- Decrease in milk productivity of cows with mastitis;

- decrease in milk yield per lactation from 3% to 25%?2 depending on the age of animals and
duration of the disease;

- Reduction of livestock, premature culling of high-value animals;

- decrease in the quality of dairy raw materials and their non-compliance with international
standards and GOSTs of the Russian Federation;

- decrease in the quality of dairy products (butter, cheese, sour cream, kefir) and their non-
compliance with international standards and GOSTs of the Russian Federation (GOST
31450-20133);

- high costs of detecting diseases in subclinical form by traditional diagnostic methods;

- high costs of treatment of animals with diseases in clinical stages;

- high incidence of calf disease and calf mortality;

- reduced fertility during the period of mammary gland disease (the sexual cycle is
disturbed);

- lack of timely separation of diseased animals from healthy ones and untimely start of
preventive treatment.

1 https://cyberleninka.ru/articleZn/zabolevaemost-korov-mastitom-v-techenie-goda/viewer (Incidence of mastitis in cows
during the year, author R.K.Shaev, Federal State Educational Institution of Higher Professional Education N.E.Bauman
Kazan State Academy of Veterinary Medicine).

https://vetkom.novreq.ru/tinybrowser/files/poleznaya informaciya/materialy vatkongressa/aspekty/klimov.pdf (The problem
of mastitis in cows and improvement of milk quality, author Doctor of Veterinary Science N.T.Klimov, State Scientific
Institution "All-Russian Research Veterinary Institute of Pathology, Pharmacology and Therapy", Voronezh,
Russia).https://www.merckvetmanual.com/reproductive-system/mastitis-in-large-animals/mastitis-in-cattle ~ (Mastitis  in
Cattle, By Ronald J.Erskine, DVM, PhD, Department of Large Animal Clinical Sciences, College of Veterinary Medicine,
Michigan State University, 2020)

2 https://vetlab.spb.ru/novosti/972-opasnye-posledstviya-mastita-u-krupnogo-rogatogo-skota (Dangerous consequences
of mastitis in bovine cattle, Federal State Budgetary Institution "Leningrad Interregional Veterinary Laboratory")
https://studref.com/415395/agropromyshlennost/molochnaya _produktivnost _selskohozyaystvennyh  zhivotnvh7yscl
id=161uxi jOmi865164053 (Dairy productivity of farm animals, monograph "Breeding of farm animals and basics of
selection™)

3 https://bstudy.net/784683/agro/rasprostranenie mastita ekonomicheskiy uscherb nego (Mastitis prevalence and
economic impact of mastitis, Cow Mastitis Monograph, 2018).
http://www.eurasiancommission.org/ru/act/texnreg/deptexreg/tr/Documents/%D0O%BF%D0%B5%0DI1%8Q%D0%B5 %D
1 °/087%D0%B5%D0%BD%D 1 %8C 2 033.pdf (Full list of GOSTSs that determine the quality of raw milk)



https://cyberleninka.ru/articleZn/zabolevaemost-korov-mastitom-v-techenie-goda/viewer
https://vetkom.novreg.ru/tinybrowser/files/poleznaya_informaciya/materialy_vatkongressa/aspekty/klimov.pdf
https://www.merckvetmanual.com/reproductive-system/mastitis-in-large-animals/mastitis-in-cattle
https://vetlab.spb.ru/novosti/972-opasnye-posledstviya-mastita-u-krupnogo-rogatogo-skota
https://studref.com/415395/agropromyshlennost/molochnaya_produktivnost_selskohozyaystvennyh_zhivotnvh7yscl
https://bstudy.net/784683/agro/rasprostranenie_mastita_ekonomicheskiy_uscherb_nego
http://www.eurasiancommission.org/ru/act/texnreg/deptexreg/tr/Documents/%25DO%BF%25DO%B50/oDl%258Q%25DO%B5

DESCRIPTION, MATERIALS, METHODS

The KOROVSKI system was developed to solve these problems. The novelty of the
"KOROVSKI" system lies in the use of the technology of functional spectral-dynamic
diagnostics (hereinafter - FSD-diagnostics), which is designed to diagnose risks, latent
forms and early stages of diseases for the purpose of primary prevention and early
treatment. In the process of FSD-diagnosis, subclinical mastitis is detected, including at the
latent stage of its development.

The system provides early diagnosis and monitoring of diseases (subclinical / clinical
mastitis) in cows to reduce the incidence of disease and ensure better survival rates, reduce
costs associated with cow treatment and lost economic benefits to farms. The system
consists of sensors installed on the collars of cows (IoT - Internet of Things device),
"KOROVSKI" software for processing of the received data, analysis and visualization of the
results of diagnostics and monitoring, as well as user interface of veterinary specialists,
administrative and technical staff.

Advantages of the FSD diagnostic method:

- simplicity and non-invasiveness of the examination procedure;

- short time of wave signal recording (7 sec.);

- high informativeness of the obtained data on the state of cow health;
- mobility and portability;

The system of preventive FSD-diagnostics of bovine diseases is based on the
technology of obtaining, with a certain periodicity, spectral data on the state of the animal by
means of specialized sensors that record phase spectra by direct contact with electrodes in
a certain frequency range, their discretization and transfer in digital form to the system of
records processing for diagnosis on the basis of algorithmic analysis.

After the recorded signal arrives in the record processing system, itis prepared for further
analysis, in particular, slicing into data buffers of a certain size with reverse offset and
forming them into the resulting clusters to carry out the process of determining the levels of
similarity with groups of reference markers of diseases. Similarity levels are determined
algorithmically in the process of comparing the results of wavelet transformations of phase
spectra of cluster elements and determining the standard deviations from the reference
markers of disease groups. After obtaining similarity levels for each element of the cluster,
algorithmic transformations are performed to obtain an estimate of the risk of the analyzed
disease, then, by selecting the main cluster with the largest number of estimates with the
smallest deviation relative to each other, the total risk estimate of the disease for the main
cluster is calculated. These data are used to make a diagnosis when compared with the
data from the results of the previous days of monitoring with the identification of trends and
patterns corresponding to the rules and exceptions in the diagnostic algorithm.

The key and the most complicated element of building the system of FSD diagnostics of
mastitis is identification, analysis and formation of the reference markers base,
determination of markers efficiency within the group by estimations of their informativeness.

To solve the problem of forming reference markers with the best performance and
stability indicators in the group of disease markers, a multistage iterative procedure for
optimizing the composition of the marker group by informativity indicators was used.

The algorithm of operation of the monitoring system of vital signs of cattle "KOROVSKI"
is as follows:

1. Wireless autonomous sensor KOROVSKI (hereinafter - sensor) is installed on the
collar of the cow and with the help of the built-in electrode records the wave signal from the
surface of its body in the frequency range from 20 Hz to 11 kHz according to a predetermined
(programmed) schedule; e~ 1;74 -



2. The sensor then sends the recorded data packets via Wi-Fi to the KOROVSKI
cloud server for decoding and automatic status determination (diagnosis) using software
algorithms comparing the image with a reference database;

3. After that, the results of the signal decoding with the sensor and the ID of the
animal (collar number) are displayed in the program interface of the user's personal account
on the KOROVSKI portal. The status system provides 3 possible cow states: healthy, risk
of disease (mastitis), presence of disease (mastitis);

4, Then, based on the status, the user independently takes measures for prevention
and/or treatment of the cow.

The peculiarity of the system, despite the short interval of 7 seconds, is the recording of
a sequence of several packets, which avoids significant deviations in the "purity" of the
recorded signal and, accordingly, the correct diagnosis.

The risk of pathology development is assessed for a specific nosology according to the
nosologic risk scale (Table 1). The risk scale does not include health status. Two risk groups
and a clinical mastitis group are distinguished. The first group is characterized by an actual
risk level, which determines a high probability of disease manifestation. The second group
is characterized by the presence of a latent pathological process and, accordingly, a very
high probability of disease manifestation. The clinical mastitis group is characterized by
realized risk and signs of disease manifestation.

Table 1 - Nosologic risk scale

Risk group/ , Phase of disease Probability of
e Percentage of risk : :
mastitis development manifestation
1 60-65 % Actual risk High
2 more than 65 % Latent process Very high
3 more than 65 % Clear process Signs of disease

manifestation

(clinical mastitis)

The high-risk zone (group 1) includes individuals that have not yet fallen ill, as well as
those with latent mastitis with no clinical symptoms. Also in this group fall individuals who
do not have laboratory manifestations of the pathological process, as well as those who
already have such manifestations, usually due to laboratory error. The high-risk zone is
usually about one tenth of the range of variation of risk values. The entire real range of
observed variation in risk values is from 40% to 90%, and the risk zone itself is from 60% to
65%.In the case of monitoring, when making a diagnosis, not only the risk values are taken
into account, but also the nature of the dynamics of risk values.

The very high-risk zone (groups 2 and 3) includes individuals with latent subclinical
mastitis and, partially, with clinical mastitis, i.e. with a manifest (manifest) process.

Thus, the following actually observed values of risk values correspond to the states of
health, actual risk and latent (subclinical) process:

- health between 40% and 60%;
- current risk more than 60% and less than 65%;
- latent mastitis from 65% to 90%.

In accordance with the work schedule (Appendix No.1 to the Supplementary Agreement
No.1 dated 26.12.2022 to the Agreement No.156a/21 dated 30.11.2021) at dairy farm No.3
of Kuban training and experimental farm of Kuban SAU in the period from October 07, 2023
to December 31, 2023, testing of the KOROVSKI system operability was continued and the
current state and operability of all its components were monitored.



In the process of production operation of the system there were technical problems
associated with instability of the Internet, which were due to objective factors and prompt
elimination of which did not depend on the capabilities of Commercial dairy farm No. 3 of
Kuban training and experimental farm under Kuban SAU and SDS LLC. Due to this
circumstance, some of the data obtained were either lost or could not be reliably analyzed.
Thus, it was confirmed the critical importance of a stable and high-quality Internet connection
for the normal operation of the system and the need for a wireless local area network
(WLAN), built on Wi-Fi technology throughout the cattle housing / movement of cattle in strict
accordance with the requirements of the Service Level Agreement (SLA) of the company-
developer SDS LLC.

Between December 08, 2023 and December 29, 2023, laboratory diagnostic and FSD
data were compared in the context of general debugging of the FSD mastitis monitoring
system in cows, including sensor debugging.

The following work tasks have been identified for the current phase of work:

1. Scanning groups of selected cows (with and without elevated somatic cell counts)
using the KOROVSKI system;

2. Analysis of milk monitoring data on the farm, identification and selection of cows
by lactation and somatic cell count (SCC) in milk and subsequent allocation of 3 groups of
cows (in accordance with the Complete List of GOST, determining the quality of raw milk):

- Group 1 - animals without suspicion of subclinical mastitis (somatic cell count not
exceeding 200,000 cells/ml)

- Group 2 - animals with possible subclinical mastitis (from 250,000 to 400,000 cells/ml)

- Group 3 - animals with increased probability of subclinical mastitis (more than 400,000
cells/ml).

3. Collecting milk samples from selected cows and performing California Mastitis
Test (CMT) on the collected milk samples;

4. Collection of milk samples from selected cows and analysis of the collected milk
samples using a somatic cell analyzer (DCC) manufactured by DeCaval (Sweden);
5. Comparative assessment of FSD diagnostic results with the data obtained by the

California mastitis test (CMT) and with the electronic somatic cell counter of "DeCaval"
company (Sweden);

6. Adaptation of software (using the resources of Spectral-Dynamic Systems LLC)
for mastitis diagnosis based on new data obtained,;

7. Software update (using the resources of Spectral-Dynamic Systems LLC) based
on the results of data comparison;

8. Summarizing, analyzing, comparing, interpreting data obtained by all diagnostic
methods, and preparing a report;

9. Drawing up a work plan for the next stages of scientific research work on the topic

"Assessment of efficiency of the method of functional spectral-dynamic diagnostics for
diagnostics of bovine mastitis in the process of production operation of the KOROVSKI
bovine vital signs monitoring system".



SENSOR APPEARANCE

Figure 1 - KOROVSKI sensor appearance

Figure 2 - Location of the KOROVSKI sensor on the cow's neck
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USER INTERFACE AND ANIMAL MAPS
SYSTEM USER INTERFACE VIEW
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RESULTS ANALYSIS

During FSD diagnosis and monitoring, milk samples were collected for laboratory
diagnosis.

WBONXKCKOE -
1P -E;Al

e o

\ i cPEBOAOB /&5



KOROVSKI System - California Mastitis Test (CMT)

Selected milk samples were tested using the CMT test (California Mastitis Test).1 ml of
milk and 1.5 ml of CMT reagent (PL) for mastitis test were added to the test cup, then after
gently rotating the cup, the result was read after 15 seconds. The result was scored as
negative if no change in consistency was observed, or as a grade 1, 2 or 3 reaction,
depending on the intensity of clot formation. Grade 1 indicates a possible increase in SCC,
and grades 2 and 3 indicate a reliable increase in SCC.

KOROVSKI system - somatic cell analyzer (DCC) DeLaval, Sweden

The selected milk samples were tested using a somatic cell analyzer (DCC)
manufactured by DelLaval, Sweden according to the manufacturer's instruction manual. The
DCC instrument is a portable optical counting device for somatic cells in raw milk.

Together, the full sample totaled 218 diagnostic cases (DCs), with 36 cows excluded
from the analysis as not having complete health information at the time of the study.

Thus, the total final sample amounted to 182 animals.

The raw data are presented in Tables 2 and 3. Data were analyzed for four samples of
animals:

- The first sample included cows for which kenotest data were available;

- the second sample included cows for which DelLaval test data were available;

- the third sample included cows diagnosed with mastitis by DelLaval test;

- The fourth sample included cows diagnosed with subclinical mastitis by DeLaval test.
The results of analyzing the data for the four samples showed the following:

Comparative assessment of the results of FSD-diagnostics for the first sample with the
data obtained by the California mastitis test (kenotest) showed that the coincidence of
diagnoses amounted to 75.1% (n=182).

Comparative assessment of the results of FSD diagnostics in the second sample with
the data obtained by the DelLaval test showed that the coincidence of diagnoses was 75.0%
(n=36).

For the third sample of animals diagnosed with clinical mastitis by the DeLaval test, the
proportion of matches with the FSD diagnosis was 82.1% (n=39).The experience of the data
analysis allows us to make a tentative conclusion that the DeLaval test has greater reliability
than the kenotest because it gives a higher number of matches with the results of FSD
diagnosis, especially in sick cows.

For the fourth sample of animals diagnosed with subclinical mastitis by DelLaval test, the
proportion of matches with FSD diagnosis was 77.8% (n=9).

The weighted average estimate of the proportion of matching diagnoses across the four
samples was 77.1% (n = 263), and the discrepancies that did exist were often of the following
nature, as described in the Example below.

Moreover, the observed discrepancies were greater for the kenotest than for the DelLaval
test and this points to kenotest errors as a significant reason for the lower proportion of
matches, i.e., if kenotest errors were smaller, the level of matches would be higher.

Example cow #5331, which simultaneously reveals the nature of the discrepancies
between the three diagnostic methods used (FSD diagnosis, kenotest and DeLaval test):

A Kenotest (CMT) performed twice in cow #5331 (08/12/2023 and 12/15/2023) during
this period showed no mastitis in this animal.

The KOROVSKI system reliably detected mastitis on a number of observation days
between 08/12/2023 and 12/18/2023 (see Figures 5.1, 5.2, and 5.3).
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Figure 5.1 - Animal condition dynamics #5331 from 01.12.2023 to 06.12.2023.
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Figure 5.2 - Animal condition dynamics #5331 from 07.12.2023 to 12.12.2023.
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This diagnosis was laboratory confirmed by the DelLaval test (Figure 5.4) and the
veterinarian's report:

Figure 5.4 - DelLaval electronic somatic cell counter readings
of animal condition #5331 as of 12/19/2023.

Thus, according to the preliminary data of the first stage of the study, the diagnostic
efficiency of the "KOROVSKI" system should be recognized as high enough for express
diagnostics.

As a result, already at this stage of work, it should be noted the high efficiency of FSD-
diagnostics in most cases of diagnostic observations.

It is important to note that the mode of daily FSD-monitoring allows to follow the dynamics
and thus provides additional reduction of the error of diagnostic conclusions.

In addition to point comparisons of laboratory and FSD diagnostic results, the reciprocal
transitions between health, risk, and disease states as measured by FSD diagnostics were
analyzed in the observed animals.

Two types of transitions were analyzed (provided the first condition was present for at
least 2 consecutive days).

The first type of transitions:
1. Health status - 2. Risk status
1. Risk status - 2. Mastitis status

The second type of transitions:
1. Mastitis status - 2. Risk status
1. Risk status - 2. Health status



The statistics of 120 transitions showed that the first type transitions were 53% and the
second type transitions were 47%. Hence, we conclude that transitions of the first type have
a 6% higher probability. In other words, if an animal is at risk, she is more likely to progress
to mastitis than a healthy cow. This is important to take into account in order to correctly and
timely predict the course of the process and make timely decisions.

The results of the first stage of research work on the topic "Assessment of efficiency of
the method of functional spectral-dynamic diagnostics for diagnostics of bovine mastitis in
the process of production operation of the KOROVSKI bovine vital signs monitoring system”
allow us to come to the following conclusions:

1. The concordance of diagnoses obtained at this stage (from 03.10.2023 to
31.12.2023) according to point comparisons of laboratory diagnostic results and FSD
diagnoses (77.1% on a sample of 263 DSs) should be considered sufficiently high within the
framework of the production study;

2. Regardless of point comparisons, the monitoring mode allows the veterinarian to
predict the dynamics of the animal's conditions and make timely decisions on prevention or
treatment;

3. Positive qualities of FSD-diagnostics, including monitoring mode, possibility of
dynamics forecasting, sufficiently high compliance with the results of laboratory diagnostics,
great potential for development of this technology make it undoubtedly relevant for industrial
exploitation in order to reduce animal morbidity.



Table 2 - FSD diagnostic data, kenotest (December 2023)

08.12.2023 15.12.2023
Kenotest Kenotest

No. Cow No. '.:SDD Conclusion tablet Conclusion |Overall match '.:SDD Conclusion tablet Conclusion Overall

(risk, %) X (risk, %) . match

view view
1 6063 56.59 H 1 C 60.85 H C
2 5915 54.71 H h C 66.33 H NC
3 6275 67.47 M h NC 60.89 H C
4 4087 66.19 M h NC 63.71 H C
5 5331 63.88 H h C 65.19 H NC
6 5677 77.93 M h NC 71.29 H NC
7 5895 68.16 M h NC 61.03 H C
8 5677 77.93 M h NC 71.21 H NC
9 6321 59.15 H h C 64.26 H C
10 20152 66.65 M h NC 61.84 H C
11 20182 71.65 M h NC 74.56 H NC
12 5307 48.84 H h C o — —
L T2 s D
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13 5535 59.91 C 63.70 H C
14 5699 57.46 C — — —
15 5727 | 65.53 NC 58.36 H C
16 6219 44.94 C 55.11 H C
17 6223 0 — 51.66 H C
18 20150 | 48.98 C 56.92 H C
19 6 57.53 C 49.77 H C
20 76 47.52 C 52.17 H C
21 4597 64.61 C 64.61 H Nc
22 4699 65.01 C 56.14 0 M Nc
23 4815 56.79 C 0 H —
24 4831 63.50 C 0 H —
25 4839 63.05 C 58.59 H C
26 4963 64.23 C 51.80 H C




27 5021 | 50.26 C 47.59 H
28 5025 | 63.30 C 0 H
29 5047 | 64.69 NC 65.75 H
30 5071 | 48.70 C 0 H
31 5087 | 59.02 C 0 H
32 5125 | 69.20 NC 0 H
33 5133 | 57.36 C 57.94 H
34 5141 | 56.43 C 0 H
35 5149 | 60.89 C 0 H
36 5157 | 47.95 C 0 8 K M
37 5167 | 58.36 C 60.55 H
38 5171 | 42.04 C 0 H
39 5185 | 53.96 C 0 H
40 5193 | 47.96 C 48.83 H
41 5211 | 49.35 C 48.83 H




42 5303 60.70 C 61.34 H C
43 5343 59.84 C 0 H —
44 5367 62.41 C 0 H —
45 5669 53.34 C 56.30 H C
46 5523 62.79 C 0 H —
a7 5531 60.34 C 66.63 H C
48 5549 61.22 C 68.44 H NC
49 5553 68.04 NC 63.79 H C
50 5579 47.71 C 51.96 H C
51 5583 60.34 C 73.89 H NC
52 5617 60.27 C 65.55 H NC
53 5631 60.72 C 63.36 H C
54 5707 58.02 C 0 H —
55 5755 57.17 C 47.64 H C

T2
CZ L{/. e

e

’;f7z D




56 5759 68.91 Nc 0 H
57 5191 55.62 C — —
58 5827 64.30 C 0 H
59 5835 54.36 C 0 H
60 5843 58.99 C 65.04 0 M
61 5847 54.99 C 0 H
62 5897 61.25 C 0 H
63 5905 57.89 C 59.43 H
64 5919 67.81 Nc 53.01 H
65 5961 55.81 C 0 H
66 5967 50.19 C 57.99 H
67 6009 61.54 C 58.02 H
68 6021 51.44 C 0 H
69 6023 55.16 C 64.42 H
70 6025 64.68 C 0 H
sy 24




71 6053 | 60.73 C 0 H —
72 6073 | 53.91 C 0 H —
73 6211 | 58.38 C 68.87 H NC
74 6279 | 64.16 C 69.33 H NC
75 6203 | 46.47 C 54.29 H C
76 6309 | 58.89 C 0 H —
77 6317 | 59.87 C 69.51 H C
78 6349 | 64.35 C 0 H —
79 6357 | 57.17 C 57.97 H C
80 9638 | 60.73 C 43.94 M NC
81 9940 | 48.81 C 46.65 H C
82 20146 | 67.65 NC 60.53 H C
83 20180 | 41.60 C 0 H —
84 20202 | 63.36 C 62.89 | C
L
o, ot
==y




85 5861 | 56.76 > M NC 58.11 H C
86 6079 | 68.02 v M C 61.46 H C
87 5787 | 49.71 M NC 51.61 H > NC
88 0982 | 63.35 M NC 65.44 M NC
89 5519 | 59.01 M M Nc 61.66 H C
90 5757 | 47.75 0 M NC 0 — —
01 6005 | 64.22 > M C 64.22 M NC
92 6033 | 56.59 0 M NC — — —
03 5721 | 60.10 H C 61.11 H C
94 5669 | 57.46 M M Nc 64.29 H C
95 5821 | 66.16 ¥ M C 56.95 H C
96 5015 | 45.18 = M NC 51.11 H C
97 5801 | 51.30 ¥ M Nc 63.45 M NC
08 5655 | 66.29 H Nc 45.55 H C
99 4687 | 48.08 H C 0 — —




100 5927 0 0 H —
101 6333 59.62 60.53 H C
102 6209 0 57.99 H C
103 6227 0 49.84 H C
104 6329 0 49.05 H C
105 5737 60.77 61.91 H C
106 5877 0 68.20 H C
107 6061 51.44 0 H —
108 6027 0 66.44 H C
109 5525 0 57.48 H C




Table 3 - FSD Diagnostics data, DelLaval (December 2023)

Decoding of abbreviations:

h - healthy
M - mastitis
C - compliant

NC - not compliant

FSDD - functional spectral-dynamic diagnostics

14.12.2023 19.12.2023
No. |Cow No. (rli:ssk[,)a)) Conclusion SDCelcl:r_n?\:ﬁls Conclusion Cr)nvaircaﬂl (rli:sskl,jlt?m) Conclusion SDC(::'/CI:r_n?\:ﬁL Conclusion %Ve?trcaril
1 6063 63.44 h — — — 71.98 h 28 h C
2 5915 64.06 h 35 h c 63.35 h 164 M NC
3 6275 59.59 h — — — 67.41 M 290 M C
4 4087 69.04 M 111 m c 68.63 M 41 h NC
5 5331 68.38 M — — — 70.22 m 3534 M c
6 5677 60.68 M — — — 57.98 h 16 h C
7 5677 60.69 M — — — 57.98 h 16 h C
8 6321 63.13 m — — — 63.08 h — — —
9 20182 | 71.72 m — — — 63.55 h 16 h c
e £




10 5727 57.70 h — — — 59.25 h 49

11 6219 56.45 h — — — 58.58 h 21 C
12 6223 54.75 h — — — 50.31 h 22 c
13 6 50.95 h — — — 55.33 h — —
14 76 54.72 h 159 m NC 51.09 h 156 NC
15 4597 61.56 m — — — 0 — — —
16 4699 58.12 h — — — 59.13 h — —
17 4815 0 — 78 h — 0 — — —
18 4963 56.65 h — — — 61.84 m — —
19 5021 48.16 21 h c 52.80 h — —
20 5047 65.76 M 186 m c 60.19 — —
21 5071 0 — 325 M — 0 — — —
22 5125 0 — 287 M — 0 — — —
23 5167 65.81 h — — — 64.40 m 26 NC
24 5549 55.09 h 51 c 62.61 h — —
25 5583 67.60 m 669 M c 65.89 h — —
26 6023 65.15 M 9 NC 56.75 h — —
27 6293 64.99 h — — — 42.33 h 148 NC
28 6309 65.82 h — — — 0 —— 46 —




29 | 6317 | 68.33 M 213 m ¢ 62.61 h — — —
30 | 6349 | 60.92 h 10 h ¢ 0 — — — —
31| 9638 | 50.80 h 92 h ¢ 56.49 h — — —
32| 5861 | 62.88 h — — — 59.60 h 18 h c
33| 9982 | 70.13 M 122 m c 0 — — — —
34 | 5015 | 51.36 h 9 h c 50.36 h — — —
35| 6333 | 64.56 M 176 M c 62.55 m — — —
36 | 6209 | 56.59 h — — — 62.43 h 46 h Cc
37 | 6227 0 — — — — 42.57 h 271 M NC
38 | 6329 | 41.01 h — — — 43.81 h 94 h ¢
39| 5737 | 60.65 h — — — 66.16 m 365 M ¢
40 | 5877 | 65.33 h — — — 62.04 h 28 h ¢
41 | 6061 — — — — — 58.41 h 39 h ¢
42 | 6027 | 67.14 h — — — 0 — 14 h —
43 | 5525 | 65.83 m — — — 59.71 h 57 h c

HacTtosiLumin nepeBof ¢ aHIMUIACKOIO si3blka Ha PYCCKMI 53biK BbINOMHEH B [pusosmkckomM 6ropo nepeesodos.

MepeBon, BbINOMHEH KOPPEKTHO, COAEPXKaHMe opurMHana nepeaaHo BepHOo, 6e3 CMbICNOBbIX MCKaXKeHWU U onyleHui. Nepesoa npoluen npoBepKy u
pPeaakTOPCKyHO NpaBkKy.

[aTta BbinonHeHus nepesoaa: 17 aHeapa 2024 roga

MepeBogumk: AnekcaHgpbides Cepren AHaTonbeswd, vnnom ABC 0928017, per. Ne 215/98 ot 18 uioHst 1998 1., BblaaH Hkeropoackum
rocyAapCTBEHHbIM JIMHIBUCTUYECKMM YHMBEpcuTeToM M. H.A. [lo6ponto6osa.
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