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Abstract. At present, GPS search technologies are increasingly being used to track cows, horses,
sheep and other animals in vast pastures. Comfortable monitoring of the movement of animals is
one of the primary tasks set by the owners of cattle and horses. So-called GPS collars are
common on large farms, as well as in small private households, and are one of the important
solutions to the problem of cattle theft prevention. The goal — is to substantiate the use of GPS
trackers and effectiveness of monitoring of the state of herd horse breeding in the areas where
basic farms are located. In order to assess economic feasibility of "smart" animal husbandry
technology, the following methods were applied: review of scientific literature on relevant topics;
guestioning. The article discusses main directions of digitalization in horse breeding: determining
the location of animal in real time, its physical activity, shows innovative approaches that have
manifested themselves in the presence of new investment objects (GPS trackers, computer programs,
databases), emergence of new effects. The authors studied and analyzed the data on disposal of
livestock of horses for reasons not related to production activities, and also calculated the amount of
losses. A practical example of the use of GPS trackers is presented and their economic benefits are
proven. The results of the study indicate the need for a wider introduction of information and digital
systems that allow to maximize the speed of obtaining information on location and prevent the loss of
animals of non-productive nature (theft). Conclusions - this device monitors, fixes and analyzes the
activity of the observed object in real time, often GPS tracker for horses can save the animal's life or
save the owner from significant damage.

AHHoTaumu. Kasipri yakbiTTa KeH XaubinbiMaapAaa cubipnapAbl, XbiIKbiNlapAbl, KoMnapabl XaHe
6acka mangapabl 6akbinay yuwiH xahaHgbik GPS isgey nosuuusinay XymneciHiH, TexHonorusnapbl
kebipek KkongaHbinyaa. MangapabliH Ko3fFanbICbiH bIHFalnbl 6akKbinay - 6yn ipi kapa MeH XbUIKbl
venepi anablHa KoATbIH 6acTtbl MiHAgeTTepaiH 6ipi. GPS pgen aTtanatblH HoKTtanap ipi
chepmanappa, coHaan-ak WaFbIH JKeKe WapyalwbinbiKTapAaa KeH TapanfaH XaHe manabl yprnayabiH
(ypnayabiH) angblH anyAblH MaHbI3Abl wWelwimaepiHii 6ipi 6onbin Tabbinagbl. Makcamsbr — GPS
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TpekepnepiH nanganaHyabl Herizgey XoHe onapAblH 6asanbik WapyawbiibIKTap OpHanackaH
ayAaHAaapaarbl XKbUIKbl WapyawbUbFbIHbIH XXKaW-KyniH 6akbinay TuiMainiri. "Akbingbl" man
WwapyauwblbiFbl TEXHONOMMACbLIHbIH, 3KOHOMUKAanbIK OPbIHAbIbIFbIH 6aFanay MakcaTbiHAA: TUICTI
TakKbipbin OOWbIHIIA FLIUNLIMU 3AebueTTepre WOy Xacay; cayaliHama Xypridy agictepi konga-
HbiNAbl. Makanaga XbinKbl WapyawbinbiFbiHAarbl LudpnaHabipyabiH Herisri 6arbITTapbl Kapac-
ThIpbIIFaH: MangblH HaKTbl YaKbIT peXWMiHOe OpHanacyblH, OHbIH KO3fanbIiC OenceHpginiriH
aHbIKTay, XXaHa MHBecTUUMANbIK obbekTinepaiH (GPS Tpekepnepi, komnblOTEpnik 6araapnama-
nap, MmanimeTrtep 6asachbl), XaHa acepnepaiH nanga OGonybiHAA KOpiHeTIH MHHOBaUUANbIK
Tacinaep kepceTinreH. ABTopnap eHAipicTiK KbiaMeTneH 6annaHbICTbl eMec cebentep 60MbIHLWA
XbINKbl OacbiHbIH WbIFYy AepeKTepiH 3epTTeAdi XoHe TangaAdbl, COHAaW-aK LWbIFbIHOAP COMAachbl
ecentenreH. GPS TpekepnepiH KongaHyAblH NMpaKTUKanbIK Mbicarnbl KenTipinreH xaHe onapabiH
3KOHOMMKanbIK Nangachbl ganengeHreH. 3epTrey HaTWXKernepi opHanackaH Xepi 6oMbiHIWIA aknapaT
anyabl GapbliHWIA Xedengetyre XoHe OHAIPICTIK emec cunaTTarbl MangapAabiH (yprblk, avMaan
9KeTy) KoFanyblH 6bonagbipMayfa MyMKiHAIK 6epeTiH aknapaTTbIK-UMpPnbIK XKynenepai HeFrypnbimM
KeHipeK eHri3y KaxeTTiriH kepceTtegi. KopbimbiHObIIap - GyN KYpbinfbl HAKTbl YaKbIT peXumiHge
OakblnaHaTblH OOBLEKTiHIH KbI3MeTiH Oakbinamabl, Tipkenpl XoHe Tangawabl, KebGiHece
XblnKbinapra apHanfaH GPS Tpekepi ManabiH eMipiH caKTan Kanybl Hemece neciHe anTapnbIKTan
3USIH KenTipMeyi MYMKiH.

AHHOTauumu. B HacTosiLee BpemMs ANA OTCNEXWBaHUA KOPOB, fnolwanen, oBel U APpYrnuX XXKMBOTHbIX
Ha OOWMpPHbIX NacToMWax BCce Yalwe NPUMEHSTCS TexHonorun FnmobanbHoOM cucTeMbl NO3ULMU-
oHupoBaHua GPS noucka. KomcopTHOoe HabniopgeHve 3a nepemelleHMEeM XKUBOTHbIX — OdHa U3
nepBoOCTeNeHHbIX 3agday, KOTOPYH CTaBAT nepen cobon Bnagensbubl KPC n nowapen. Tak Ha3bl-
Baemble GPS-olwenHNKM pacnpocTpaHeHbl Ha KpynHbIX hepmax, a Takke B HEGOMbLUMX YaCTHbIX
XO35INCTBaxX U ABMAIOTCA OAHUM U3 BaXHbIX pelleHUn npobnemMbl NpegoTBpalleHUsa yroHa (kpa-
*Wu) ckoTta. Ljennb — o6ocHoBaHue ucnonb3oBaHus GPS TpekepoB u 3achcdhekTMBHOCTL MX Habntoae-
HUA 32 COCTOSIHWEM TabyHHOro KOHeBOACTBa B paloHax pa3melleHus 6a3oBbix xo3ancTB. C uen-
b0 OLIEHKM 3KOHOMMYECKOM LieNecoobpa3HOCTU TEXHONMOINMM «YMHOro» XXMBOTHOBOACTBa Npume-
HeHbl MemodbI: 0630p Hay4YHOW NUTepaTypbl N0 COOTBETCTBYIOLIEN TeMmaTuke; aHkeTupoBaHue. B
cTaTbe pacCMOTpPeHbl OCHOBHbIE HanpaBrieHus uudpoBM3auuM B KOHEBOACTBE: onpeperneHue
MECTOMOJIOXKEHUSA KUBOTHOIO B PEXUME pearbHOro BpeMeHU, ero ABUratenibHom akTUBHOCTH, NO-
Ka3aHbl UHHOBaLMOHHbIE NOAXO0Abl, MPOABMBLLUMECH B HanM4Mn HOBbIX OObEKTOB MHBECTMPOBA-
Husa (GPS Tpekepbl, KOMNbIOTEPHbIE NPOrpamMMbl, 6a3bl AaHHbIX), NOsIBNEHMN HOBbIX 3(PeKTOB.
ABTOpamMu nsyyeHbl U NpoaHaNM3npPoBaHbl AaHHble BbIOLITUA NOroNoBbLA fowagen No NpUYMHamM,
He CBfI3aHHbIM C NPOU3BOACTBEHHOM AEeATENLHOCTLIO, a TaKXKe paccyuMTaHa cymma notepsb. Mpea-
CcTaBfieH NpakTu4eckum npumep npumeHeHusi GPS TpekepoB M goka3aHa MX 3KOHOMMYECcKas Bbl-
roga. Pe3ynbmamabi nccneoBaHusi CBUAETENbCTBYOT O HEO6X0AMMOCTH Gonee LUMPOKOro BHeA-
peHns MHPOPMaALMOHHO-LUhDPOBLIX CUCTEM, MO3BONIAOLWMX MaKCMMaNbHO YCKOPUTbL MONy4veHue
MHdopMaLUKM MO MECTONOJOXKEHUIO U NPeafoTBpaLlaTh NOTEPH XKMBOTHLIX HEMPOU3BOACTBEHHOTO
xapaktepa (Kkpaxa, yroH). Bbieodbl — AaHHOE YCTPOMUCTBO B peXUMe pearibHOro BPeMeHU KOHTPO-
nupyeTt, oMKCUpyeT U aHanM3UpyeT AeATENbHOCTL Habnogaemoro obvekra, 3a4yactyro GPS Tpekep
ANsA nowaaen MoXeT CNacTu XKMBOTHOMY XNU3Hb UINK yoepeyb X035iMHa OT 3HaYMTENbLHOro yuepba.

Key words: agriculture, herd horse breeding, horse stock, slaughter, average live weight, sales,
digital technologies, GPS trackers, efficiency.

TyniHai ce3gep: aybifl Wapyalwbifbifbl, TaOblHAbI XbINKb] WapyawbibIFbl, XbIIKbl 6acbl, coto,
opTawa Tipi canmak, eTKi3y, undpnbik TexHonorusanap, GPS Tpekepnepi, Tnimainik.

KnrouyeBble crnoBa: cenbckoe X03siMCTBO, TaOyHHOe KOHEeBOACTBO, MOrosioBLe fowagen, 3abon,
CpeaHui XXMBOW Bec, peanusauus, undposblie TexHonornu, GPS Tpekepbl, achheKTUBHOCTD.

Introduction. Among the priority direc-
tions of development of the agricultural sector
of Kazakhstan, the solution for the problem of
increasing the production of meat and its pro-
cessed products seems timely and relevant.
With the presence of vast territories of natural
pastures (180 million hectares) the Republic
of Kazakhstan has significant prospects in
supplying the country with environmentally fri-

endly food. A large reserve for the implemen-
tation of the Food Program of the republic is
transhumance, in particular, horse breeding [1].
After all, the cheapest source of keeping
herd horses is their year-round maintenance
on pastures. In Kazakhstan horse breeding is
a specific traditional industry. Horse meat
products — meat, koumiss, delicatessen prod-
ucts: kazy, zhal, zhaya, karta are in great de-
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mand among the population, that is, herd
horse breeding is a profitable industry for the
economy and industry of our country [2,3]. But
recently, the problem of horse theft and theft
has become acute - the solution of which we
see in the use of digital technologies.

Horse breeding is a difficult and rather
expensive branch of animal husbandry. It is
not easy to save and grow a herd on free
grazing. Farmers face a number of adverse
factors: difficulty in determining the current
location of the herd; death of animals; theft;
complex record of quantity [Ik.3].

The way out of the situation is satellite
positioning systems — GPS trackers, which
are in the real-time tracking of the location of
a given object. It has become an actual and
in-demand service for a wide range of service
consumers [4,5].

Therefore, the issue of the effectiveness
of the introduction of digital technologies is
relevant (GPS trackers), which will minimize
the impact of the human factor and solve the
problem of remoteness and loss of livestock.

Material and methods of research. The
theoretical and methodological basis of the
research in the article was the scientific works
of domestic and foreign specialists and scien-
tists in the field of theory and practice on the
analysis of the horse breeding industry of
economic entities. Information materials were
used, including from the websites of the Minis-
try of Agriculture of the Republic of Kazakh-
stan, the Ministry of Statistics Department,

domestic organizations, where research re-
sults and information on the digitalization of
agriculture are presented, on the basis of
which their analysis and generalization are
carried out.

The article reveals the objective socio —
economic necessity of the development of
herd horse breeding in the areas where the
basic farms are located. An economic as-
sessment of the development of herd horse
breeding is given; the number of horses in the
dynamics over years is considered and ana-
lyzed; provides information on the losses of
horses associated with non-productive activity
of farms (theft, theft); provides information on
prices for processing products.

Calculations for the acquisition and further
operation of GPS trackers, justifications for their
use, which provide new opportunities for analyz-
ing animal tracking, represented by interests,
location, geographical data, are given.

The authors confirm that Global Position-
ing System (GPS) trackers, which provide the
necessary information about the location and
movement of horses, can serve as an im-
portant factor in the safety and growth of the
number of horses.

Results and their discussion. The data
of the official statistics of the Republic of Ka-
zakhstan allow us to state that, in general, the
total number of horses in the areas of the
basic farms increased by 1.1-1.5 times from
2016 to 2021 (table 1).

Table 1 - The number of horses in the areas of the basic farms for 2016-2021 (on January, 1)

No Indicator Number of horses, heads
2016 | 2017 | 2018 [ 2019 | 2020 | 2021
1. East Kazakhstan region, Tarbagatai district
1.1. | Total (all categories of farms) 23353 | 26114 | 29439 | 33448 | 36040 | 40776
1.1.1 | Agricultural enterprises 605 690 680 750 716 858
1.1.2 | Peasant or farm households 14020 | 16198 19006 | 21964 | 23017 | 25823
1.1.3 | Households of the population 8 728 9 226 9753 | 10734 | 12307 | 14095
2. Zhambylregion, Bayzak district
2.1. | Total (all categories of farms) 10585 | 11179 | 12632 | 13414 | 14765 | 17113
2.1.1 | Agricultural enterprises 105 - 19 - - -
2.1.2 | Peasant or farm households 5210 5769 6 841 7639 | 8425 | 10041
2.1.3 | Households of the population 5270 5410 5772 5775 | 6340 7072
3. Zhambylregion, Zhualy district
3.1. | Total (all categories of farms) 8 520 8 780 9920 | 10366 | 13132 | 14 080
3.1.1 | Agricultural enterprises 51 61 61 61 70 66
3.1.2 | Peasant or farm households 3681 3974 4 638 5208 5220 | 4573
3.1.3 | Households of the population 4788 4745 5221 5097 | 7842 9441
4. Pavlodarregion, Maysky district
4.1. | Total (all categories of farms) 15000 | 15400 | 15900 | 20100 | 20121 | 26 107
4.1.1 | Agricultural enterprises 3000 3400 3 200 4800 | 4754 6 246
4.1.2 | Peasant or farm households 6 000 6 500 7400 | 10100 | 9235 | 11558
4.1.3 | Households of the population 6 000 5500 5200 5200 | 6132 8 303
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5. Akmolaregion, Tselinograd district
5.1. | Total (all categories of farms) 15 300 16900 | 18200 | 19000 | 19089 | 18 761
5.1.1 | Agricultural enterprises 3100 3 500 3 800 4000 | 3346 3 659
5.1.2 | Peasant or farm households 2 000 2 200 2 900 2900 | 3336 | 3124
5.1.3 | Households of the population 10300 | 11200 11500 | 12200 | 12407 | 11 978
6. Almatyregion, Panfilovsky district
6.1. | Total (all categories of farms) 18351 | 17927 18450 | 18558 | 19 880 | 20 659
6.1.1 | Agricultural enterprises 723 869 912 487 564 524
6.1.2 | Peasant or farm households 11202 | 10457 11023 | 11422 | 12438 | 12 890
6.1.3 | Households of the population 6 426 6 601 6515 6 649 6878 | 7245

Note: according to the data of the regional departments of agriculture.

According to the table, the largest in-
crease in the number of horses by 1.5 times is
observed in the Tarbagatai district of East Ka-
zakhstan region and Zhualy district of
Zhambyl region. This is due to favorable cli-
matic and historical conditions. The increase
in livestock by 1.3 times was noted in the
Bayzak district of the Zhambyl region and the
Maysky district of the Pavlodar region. In addi-
tion, a relatively small increase in herds is ob-
served in the Tselinograd district of the Akmo-
la region and the Panfilov district of the Al-
maty region. At the same time, the largest
share of livestock is concentrated in peasant
farms or farms of the population of the ana-
lyzed areas.

Thus, the share of these farms in
Tarbagatai district accounts for 98%, Baizak,
Zhualy districts — almost 100%, Maysky dis-
trict - 76%, Tselinograd district — 81% and
Panfilovsky — 98% of the total livestock of the
district. Thus, the growth of livestock in the
district is mainly provided by these forms of
management, which, as experience shows,
are favorable for herd horse breeding.

Horses are kept on pastures. The area of
pastures in the presence of each of the farms

ranges from 500 hectares to 93 360 hectares
[6]. Basic farms keep records mainly on pa-
per. The weight of horses is not taken into ac-
count since most of the time the animals are
on pastures. Basically, accounting is carried
out only in quantitative terms in the context of
gender and age groups. Therefore, the collec-
tion of information about the qualitative char-
acteristics of farms was carried out through
interviews.

It is established that in all basicfarms
there is an increase in the number of horses.
At the same time, in two farms, the growth of
livestock significantly exceeded the average
for the corresponding area (3.7 times and 2.6
times). The remaining farms increased their
livestock in an amount slightly inferior to the
average rate of increase in livestock in the
district. The selling price of horse breeding
products is set individually within each indi-
vidual transaction. In general, according to
farms, it corresponds to the average price for
the district, reflected in official statistics [7].
Therefore, for the purposes of this study, the
average selling price of horse breeding prod-
ucts in 2021 was adopted on the basis of offi-
cial statistical information (table 2).

Table 2 - Prices for agricultural products, products of its processing (horses) by districts for 2016-

2021, per head (on January, 1)

Indicator Price, tenge
2016 | 2017 | 2018 | 2019 [ 2020 | 2021
East Kazakhstan region, Tarbagatai district
Horses from 3 years and older 244 545 | 290000 | 290000 | 299 126 | 337 461 | 400 000
Young horses up to 3 years old 197 000 | 200 000 | 200 000 | 200 000 | 240617 | 320 000
Foals up to 1.5 years old 118 027 | 132810 | 154927 | 160000 | 189 712 | 230 000
Horse meat, per kilogram 1200 1470 1500 1577 1900 -
Zhamby Iregion, Baizak district
Horses from 3 years and older 320 100 | 370000 | 390000 | 399666 | 442 731 | 498 328
Young horses up to 3 years old 230400 | 280000 | 256 360 | 300000 | 289104 | 326 013
Foals up to 1.5 years old 120700 | 175000 | 179256 | 220000 | 207 457 | 219 392
Horse meat, per kilogram 1400 1558 1 600 1 806 1558 2 100
Zhambyl region, Zhualy district
Horses from 3 years and older 325110 | 364904 | 383536 | 405382 | 442731 | 498 328
Young horses up to 3 years old 238441 | 280000 | 272265 | 256 360 | 289 106 | 326 013
Foals up to 1.5 years old 123709 | 167067 | 191824 | 179526 | 207 457 | 219 392
Horse meat, per kilogram 1 300 1363 1528 1728 1991 2 100
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Pavlodar region, Maysky district

Horses from 3 years and older 271064 | 300000 | 300000 | 320000 | 336528 | 410000
Young horses up to 3 years old 200000 | 200000 | 200000 | 250000 | 277 084 | 340000
Foals up to 1.5 years old 147701 | 120000 | 122459 | 150000 | 183189 | 200 000
Horse meat, per kilogram 1200 1522 1 606 1747 2 000 2 000
Akmola region, Tselinograd district
Horses from 3 years and older 350000 | 372632 | 412614 | 426417 | 468 230 | 480 000
Young horses up to 3 years old 280000 | 282603 | 316327 | 324815 | 360207 | 375000
Foals up to 1.5 years old 111607 | 141710 | 165927 | 174668 | 208 102 | 220 000
Horse meat, per kilogram 1449 1591 1600 1950 2 496 2 600

Note: a source: https://stat.gov.kz

According to the table, the following
conclusions can be drawn:

e in the East Kazakhstan region: (i) for
horses aged three years and older - 400.0 thou-
sand tenge per head (+38% compared to
2018); (ii) for young animals up to three years —
320.0 thousand tenge (+60% compared to
2018y); (iii) for foals up to 1.5 years — from 154.9
to 230.0 thousand tenge, depending on individ-
ual characteristics (+48% compared to 2018).
The average selling price of horse meat was 2
100 tenge per kilogram, which is 900 tenge
(75%) more expensive than in 2016;

e in Zhambyl region: (i) for horses aged
three years and older — 498.3 thousand tenge
per head (+30% compared to 2018); (ii) for
young animals up to three years — 326.0 thou-
sand tenge (+20% compared to 2018); (iii) for
foals up to 1.5 years — 219.4 thousand tenge
(+14% compared to 2018). The average selling
price of horse meat was 2 100 tenge per kilo-
gram, or 37% more expensive than in 2018.

According to official statistical infor-
mation, the average weight of a horse at
slaughter varied from 332 to 350 kg [Ik.7]. Ac-
cording to the farms, these values reflect the
indicators of their activity, so they were adopt-
ed as the basis for the study (table 3).

Table 3 - Average live weight of a horse slaughtered on farms or sold for slaughter in 2016-2021

Region Average live weight of a horse at slaughter, kg
2016 2017 2018 2019 2020 2021
Akmola region 336 337 333 330 329 327
EastKazakhstan region 324 327 332 334 337 338
Zhambyl region 341 340 352 353 355 359
Pavlodar region 338 339 339 339 337 342
Note: based on official statistical information, www.stat.gov.kz [Ik.7].

The average number of employees en-
gaged in grazing of horses is from one to
three people. The average monthly salary
ranges from 80.0 to 150.0 thousand tenge per
month. Additionally, at the end of the year, up
to two heads of horses are transferred to each
employee as a reward for work.

It was found that the attrition of livestock
in 2018-2022 for reasons unrelated to produc-
tion ranged from 1.1% to 6.5% per year, and
on average at the level of 3.0%, but it is per-
manent, unforeseen and entails significant
financial losses (table 4).

Table 4 - Attrition of the number of horses in the basic farms for reasons unrelated to production

activities for 2017-2022 (on January, 1)

Livestock attrition (% of total livestock, damage in thousands of tenge)
Farm 2017 2018 2019 2020 2021 2022 Total
% |damage| % |damage| % |damage| % |damage| % |damage |damage| damage
Farm 1 - - - - - - - - 2,8]1583,8 - 1583,8
Farm 4 3,1| 550,0 [1,1| 2752 |6,3|21459|1,3| 626,2 | 3 |17395 - 5 336,8
Farm 5 3,8| 406,7 |44| 6400 |4,1| 8788 |3,6/15356(35|22174 - 5678,5
Farm 7 3,1| 8250 [1,9| 606,7 |52]|1839,3|35|1252,4|25]|1043,7 - 5567,1
Farm 8 1,1| 630,0 |1,1| 655,2 |1,2| 728,9 |1,3| 751,2 |3,9|2899,6 - 5 664,9
Farm 10 - - - - - - - - 2,1| 633,5 - 633,5
Total, thousand |2411,7| - |2177,1| - |55929| - |41654 | - [10117,5 - 24 464,6
tenge

Note: according to the data provided by the basic farms in the form of documents or as a result of

interviews; the damage is calculated at the average selling prices of horses in the relevant area.
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The average amount of damage per
household increased from 402 thousand ten-
ge in 2018 to 1 686.3 thousand tenge in 2021,
or by 70.7%. Taking into account the correc-
tion for the increase in the price of one horse
for the same period by an average of 40%,
the increase in damage, excluding the infla-
tion factor, will be about 60% to the level of
2018 in 2022, theft, loss of non-productive
nature was not observed. As a result, the risks
of livestock loss are assessed by the heads of
farms as high, and the prospect of gaining
access to technologies that allow remote
monitoring of the location of animals, provided
their economic efficiency.

According to farms, the main reasons for
the disposal of livestock are theft and attacks
of wild animals. As the heads of several farms
noted, their resources can significantly in-
crease the number of horses and, as a result,
the production of products. However, the risks
of disposal of animals for the above reasons
and the lack of available means of livestock
control are the main deterrent to further in-
crease in production both in the farms them-
selves and in the areas of their location as a
whole [8,9].

In addition to direct damage from the dis-
posal of livestock, the lack of operational con-
trol over the finding of animals entails addi-

tional costs associated with their search. Ac-
cording to the information of the basic farms,
as a rule, the search for animals is carried out
within a radius of up to 100 km from the loca-
tion of the herd and can take up to several
days. Depending on the number of lost horses,
2-3 cross-country vehicles participate in the
search (as a rule, cars of the brand "Niva" or
"UAZ", or foreign cars with a service life of more
than 15 years). Accordingly, significant human
resources are diverted, unforeseen costs
for fuel and lubricants, fuel, and car mainte-
nance arise.

Additionally, the heads of farms of the
Zhambyl region noted the peculiarity of being in
the border zone. Thus, cases of horse theft are
mainly associated with theft to the Republic of
Kyrgyzstan. Having tested 10 stallions that drive
50-60 heads, it turns out that 600 heads on ave-
rage will be under control, and based on this,
this technology justifies itself twice, providing
security around the clock, and the cost of 1
tracker is on average 120.0 — 150.0 thousand
tenge, plus a subscription fee of 100.0 thousand
tenge per month.

Based on the above, the following formu-
la is proposed to determine the effect of the
introduction of trackers in herd horse breeding
in the prices of 2021:

n .
9p = (B X 11 + Search costs X N) — (average cost of the tracker X - + maintenance costs),

where: 3, — the effect of the introduction of
trackers;

B — average number of retired animals;

Ll — the average selling price of an animal
per year for which the effect is calculated,;

U — the average number of incidents per
year related to the loss of animals, calculated
on the basis of data for several previous
years;

I — total number of livestock animals;

K —average number of animals in one shoal.

A positive value of the variable indicates
that there is an effect from the use of trackers
(that is, the amount of possible damage ex-
ceeds the cost of installing and maintaining
trackers):

ebased on the proposed formula, the
magnitude of the effect is influenced by (1) the
sale price of animals prevailing on the market;

e the cost of purchasing and servicing
trackers;

¢ the total number of livestock;

e the number of incidents related to the
disposal of livestock, and;

¢ (the number of animals that have been

disposed of. It should be noted that when cal-
culating for variables B and I, it is recom-
mended to use the average values for several
previous years due to the significant variation
of the retired livestock by year.

The use of the formula for other periods
is possible by recalculating its fixed parame-
ters based on their ratio to the sale price of
one animal, given in this article. The formula
proposed by the authors can serve as one of
the tools for preliminary assessment of the
potential effect when farms consider the use
of trackers in each individual case. Along with
the formula, the factors given in this article
that affect the magnitude of the effect, and the
established ratios between the costs of im-
plementing trackers and the price of selling
animals, will significantly increase the efficien-
cy of planning and resource use in herd horse
breeding. Therefore, the responsiveness to
the loss of horses significantly affects the pro-
spects for their return (the loss was discov-
ered faster, the chances of returning the ani-
mals are greater).
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Conclusion. Comfortable observation of
the movement of animals is one of the primary
tasks set by the owners of cattle and horses.
Therefore, the solution to this problem lies
in the hypothesis of the use of so-called
GPS collars:

1. The use of such gadgets is completely
safe for animals. Most models do not require
special skills. Beacons use satellite commu-
nication for work, and therefore can be oper-
ated even where cellular communication does
not have stable reception.

2. A wide range of operating tempe-
ratures allows the use of new technologies in
deserts, steppes, mountains and forests.

3. The tracker has sensors of horizontal
and vertical position - the owner of the animal
receives information not only about the loca-
tion of the horse, but also about the position of
the artiodactyl [10].

Thus, the use of remote monitoring sys-
tems for the location of animals makes it pos-
sible to reduce the disposal of livestock as a
result of theft, injury, attacks by wild animals,
and other factors unrelated to production ac-
tivities, thereby saving time and money.
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