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The modern scientific and technological advances allow more efficient use of the facility and
maintain comfortable conditions at livestock enterprises [4].

So the use of forced ventilation (2.25 m/s) during the hot season, compared with natural ventilation
(0.23 m/s), allowed to reduce the respiratory rate, the body temperature of cows, increase the time that the
cows were lying, and also reduce the concentration of carbon dioxide and ammonia in the air [5]. The use
of evaporative cooling can also lead to a positive effect on reducing heat stress [6].

Based on the clinical and physiological parameters of animals, it is possible to evaluate the reaction
ofthe cow's organism to the influence ofthe environment, including in premises [7,8].

Particular attention should be paid to the condition of the cow skin, which constantly interacts with
the environment, especially, it is involved in heat transfer. As a result of the natural processes ofthe life of
cows, in most cases, contamination of the skin occurs. The nature of the contamination can vary and
depend on the method of keeping animals, as well as environmental conditions. Contamination ofthe skin
affects the appearance of pathogenic microorganisms and cutaneous parasites [9]. Inadequate skin care of
animals leads to contamination and blockage of the sweat glands of cows, irritation of the skin, and
deterioration ofthe thermoregulatory function [10].

Therefore, the research on various cleaning methods of the skin is an important issue of keeping
animals. The solution to this problem is especially important in the warm and hot season when the
environmental conditions for heat transfer through heat conductivity, convection, or by radiation are less
favorable than in the colder period. In this case, special attention should be paid to heat transfer due to
evaporation.

With a detailed examination of the cow skin, the following characteristics can be distinguished that
affect the heat transfer in general and its individual kinds in particular: length and diameter of hair, the
distance between hairs (figure 1). Also, contamination of the skin, which can be divided into natural - the
secretion of the sebaceous glands, exfoliated horn cells, and the external - dust, dirt, animal waste
products, affects heat transfer.

BonocsHoii nokpos

BepxHwuii cnoii KoXu - anMaepMmc

Figure 1- Characteristics of the skin. (s - the distance between hairs, | - hair length, d - hair diameter,
hc- thickness of natural contamination layer, h3- thickness of external contamination layer).
BonocsHoi MoKpoB - hair; BepxHuiA cnoi KoXxm - anugepmuc - epidermis

Given the listed characteristics of the skin, we can express the function that determines the degree of
skin contamination:

n = {hc,h3,s,l,d,Kc,K3} 1)

where hs- thickness of external contamination layer, m; hc- thickness of natural contamination layer, m; s
- the distance between hairs, m; | - hair length, m; d - hair diameter, m; Kc - coefficient of natural
contamination; K3- coefficient of external contamination.

Coefficients of contamination Kc and K3 are integral characteristics describing the physical and
chemical properties ofthe corresponding layer of skin contamination.

Analytical expressions establishing the dependence of the influence of environmental parameters on
the heat transfer of animal can be represented as:
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where Ft - animal heat-sensing function; v d - respiratory rate, min-, vn - heart rate, min-
N - cow’s body temperature, oC; tkn - skin temperature, oC; te - premises air temperature, oC;
¢ - relative humidity, %; \& - air flow rate, m/s; Qk - convection heat transfer, W; Q” - radiation heat
transfer, W; Q - evaporation heat transfer, W; K - coefficient taking into account the method of
cleaning the skin; Kw - coefficient of hair; X- exposure time, s; Fo6- total surface area of the skin of

the animal, m2; P, P - coefficients of surface heat transfer, W/m~Q In- characteristic surface size, m;
rnp- given emissivity coefficient of the skin surface and the inner surfaces ofthe fencing; CO0- emissivity

of a completely black surface, W/m K ; ¢ - concentration of surface water vapor at 100% saturation and

liquid surface temperature, kg/m3; c2 - concentration of water vapor in ambient air, kr/m3; ¢ - specific

heat capacity ofthe matter, J/kg °C; P6 - barometric pressure of moist air, Pa; p - fluid density, kg/m3.

The aim of the research. Estimation of the influence of the cleaning method of the cow skin on the
intensity of heat transfer between the animal and the environment in the warm season, by reducing skin
contamination.

M aterials and methods. The hypothesis of the study is that, after cleansing the animal skin during
the warm and hot seasons, the intensity of heat exchange between the animal and the environment will
increase with the help of contamination, it will make it possible for the animal to more effectively remove
excess heat from the body.

According to numerous investigations, data have been confirmed that, with heat stress, cows have a
higher respiratory rate and pulse. These changes are due to the peculiarities of the thermoregulation of
animals [8].

The research techniques are based on the determination of the clinical and medical parameters of
animals with various methods of skin cleaning: skin temperature, respiratory rate, and heart rate of
animals.

The data were obtained at the dairy farm of the zoo station RSAU-MAA named after
K.A. Timiryazev. The study includes a group of 10 animals selected according to the equal criteria (age,
weight, number of calving, animal health status). The research was carried out in a climate chamber at
temperatures of 20... 30 °C and relative air humidity of 50... 80% in several stages.

The first stage ofthe study is without cleaning the skin.

The second stage is after the dry cleaning ofthe skin.

The third stage is after the wet cleaning ofthe skin.

At every stage, there were taken measurements of the skin temperature, respiratory rate, and heart
rate of cows at various temperatures and relative humidity.

At the second stage, before measurements, the skin was dry cleaned using a brush (scraper). At the
third stage, before taking measurements, the skin was wet cleaned using a brush (scraper) and a detergent
based on a soap solution.

The data on the average skin temperature over several areas of the skin are recorded. After cleaning
the skin areas, measurements of the skin temperature are taken after 20 minutes to avoid the friction effect
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during dry cleaning and the cooling effect due to evaporation during wet cleaning. Measurements of the
skin temperature are made within 40 minutes, with an interval of 5 minutes

Research results. The selected areas of the skin are prepared and cleaned. The conditions in the
climate chamber are with ambient air temperature from 20.0 °C to 30.0 °C in increments of 5.0 °C,
relative humidity from 50.0% to 80.0% in increments of 10%, air flow rate about - 0.2 m/s, atmospheric
pressure 746 mm. Hg., exposure to direct sunlight on the skin is absent.

The temperature of each skin area is determined by a non-contact method using a pyrometer
(figure 2).

The results of measuring the respiratory rate in animals are obtained. The results are presented in
figure 3.

The investigations have shown that the respiratory rate in animals after dry cleaning is less by 6.08%
than in animals that did not receive skin cleansing. With wet cleaning, the difference is 9.63%.

Figure 2 - Measurement of the skin temperature of a cow during various cleaning methods.

Figure 3- Change in respiratory rate during various cleaning methods
YacToTa AbixaHna, MUH1- respiratory rate, min'l; Bpems, MuH - Time, min;
Be3 ouncTkm - without cleansing; Cyxas uncTka - dry cleaning; Bna>kHas uucTka - wet cleaning

103



Bulletin the National academy ofsciences o fthe Republic o fKazakhstan

100,00

95.00
X
L 90.00
0 8500
e
) 80.00
X

75.00
X X
_ 70.00 =
i 5 gso0 |l— b rt'_
U 6000
R 5500
E 10 15 20 25 30 35 40

Bpems, MuH
-6e3 QUUATKU lq’Xaﬂ OUYNCTKa - BnaxkHas ounctka

Figure 4 - Change in heart rate during various types of cleaning.
YacToTa cepieyuHbIx COKpaLLieHuil, MiUH'1- heart rate, min'l Bpems, MuH - Time, min;
Be3 ouncTkM - without cleansing; Cyxaa uncTka - dry cleaning; Bna>kHas uucTka - wet cleaning

The studies have shown that the heart rate in animals after dry cleaning is less by 4.45% than in
animals without skin cleansing. With wet cleaning, the difference is 12.95%.
The temperature of each area is observed for 40 minutes. The results are presented in figure 5.

Figure 5- The dependence of the skin temperature on the cleaning method.
TemnepaTypa KoXHOro nokposa, oC - skin temperature, cC; Bpemsi, MuH - Time, min;
Be3 ouncTkm - without cleansing; Cyxaa uncTka - dry cleaning; Bna>kHas uucTka - wet cleaning

As a result of wet cleaning, the area of the skin has an average temperature of 11.85% lower than
the uncleaned area of the skin, whereas after dry cleaning the difference is 2.51%. In this case,
temperature fluctuations of the uncleaned skin areas were not higher than 0.7 °C, and on average changed
by 0.3... 0.4 °C. The accuracy of measuring the pyrometer is 1%, which is 0.30... 0.35 °C.

The results are of great importance for beef cattle breeding, increasing the biopotential of productivity
[11], early maturity at different periods of ontogenesis [12], in conditions of additional feeding [13] and
improving the quality traits ofyoung stock [14].

Conclusions. The obtained data allow us to conclude that an increase in the intensity of heat transfer
between the animal and the environment can be achieved by reducing skin contamination. Herewith, wet
cleaning is more effective.
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According to the research results, it can be argued that wet cleaning of the skin contributes to an
enhance in heat transfer from the skin surface both by reducing contamination, which creates an additional
heat-insulating layer between the skin surface and the surrounding air, and the evaporation of moisture
from the skin surface that occurs after wet cleaning.

The studies and the obtained results allow us to conclude that the development and use ofa
mechanical device for skin cleaning, which would have wet cleaning functions with detergent, is urgent.

lO. I'. UBaHoBY [. A. balimykaHoB2, B. . bopynbkol,
0. A. MoHnsosknHl I'. K. OxaHabekoBa3

DKEPMBBEM PeceliMemMneKkeTnK arpap/biK yHUBepcuTeTa
K. A. Tumupsazes aTbiHaarel PMAY - MAA, Mackey, Peceit;
2Kazak man wapyallblibIrbl XKX3He XXeM eHJIPICi rblbIMU-3epTTeY UHCTUTYThbI»
KayanKepLuLwn weKkTeyni cepXxTecTT, AnmaThl, KasakcTar;
3Kasak yntrbiKarpapnbikyHusepcuten, Anvarbl, KaszakctaH

Xbl/T ME3M1IAE XbINY AM3EN1CIHAEN1 CUBIPIAPAbL, TEP1 XX ABbIHbIH
TASANTAY bW MANABLW, ®N3NONTOTNANDBLL, KOPCETKILWITEPIHE 0CEP1

AHHOTaumMa. 3epTTeydiH MakcaTbl TEPLULL facTaHyblH a3aiTy apKbl/ibl Xblbl Me3MN/4e CUblpnapablH TepiciH
TasapTy 34ICiHIH XKaHyapnap MeH KopLuaraH opTa apacblHAarbl Xblay anMacy KapKblHAblbIHbIHA 3cepiH baranay.

3epTTey sgKTemea TepiHi TasapTyfblH apTYpPAi 3gicTepiMeH >KaHyapnapAblH KIMHUKabIK XX3He (n3nono-
rMANbIK KEPCETKILITEPiH aHbIKTayra Heri3genreH: TepiHiH TeMnepaTypachl, TbhIHbIC ay XWINiri XXaHe »KaHyapnapAbiH
XYpeK cory >kuiniri. TepiHiH 3p aiMmarbiHbIH TemnepaTypacbl MNWPOMETP KemeriMeH 6alinaHbiCCbi3 3AicneH
aHblKTanafbl. 9p yyackeHiH Temnepartypacbl 40 MUHYT 60/bl 6aKblnaHagb!.

K. A. Tummpsaszes PMAY - MAA 300cTaHUMA CYT pepmacbiHia anbiHraH ManvMeTTep. 3epTTeyre 6ipaei kpute-
puiinep 6oMbiHWa TaHaanraH 10 >kaHyapfaH KypanraH (kacbl, canmarbl, Teffey caHbl, XaHyapnapiblH AeHcay-
nbirbl). 3epTTey KAMmaTTbiK kamepaga 20 ... 30 °C TemnepaTypaja >X3He ayaHblH CanblCTbipMasibl biirangblibIrbl
50 ... 80% 6GipHelle Ke3eHAepAe Xy3ere acblpblnagpl.

3epTTeyfiH GipiHWI Ke3eHi TepiHi TasapTnaii.

TepiHi Kyprak TasanayfaH KeiiHri eKiHLi Ke3eH.

TepiHi AbIMKbIN Ta3apTyAaH KewHN YLWiHLI Ke3eH.

Jp KeseHfe Tepi TemnepaTypacbl, TbIHbIC any XWINiri XaHe ap TYpAi Temnepatypaja >K3aHe cablCTbipMasibl
bINrangblablKTarbl cubipnapAbiH XYpeK cory XbingaMmabirbl eflleHear

EKiHWI Ke3eHae enweyaeH OypblH Tepi uwieTkameH (KMprollineH) Kyprak TasanaHafbl. YLWiHWI Ke3eHae
efnweyaeH 6ypbiH TepLu weTkameH (KMPrbilneH) X3He cabblH epTHATaHe HerisfenreH XYrbill 3aTreH bliaranjaH-
[bIPYMEH iCKe acblpbingbl.

TepiHiHGipHeWweaiMaFbIHAaTEPIHIHOPTaLaTeEMMepaTypacbITypasiblAepeKTepXKasblnaibl.
TepiaiimaFblHTa3anaFaHHaHKeliH 20 MUHYTTaHKeliiHTepiHiHTeMNepaTypacbiHenLeykypFakTasanaykesiHgeY Mkenic
neH binFanTasapTykesiHgebynaHyablHCANKbIHAATY3CcepiHOoNAbIpMacY WiHbacTanafbl. TepiTemnepaTypacbiHeLley
40 MUHYT iWiHge, 5 MUHYTTbIKUHTEPBa/IMEHXXacanasbl.

3epTTey HaTuxenepi kepceTkeael, TaHaaFaH Tepi aiMakTapbl faibiHAanafbl XaHe TasapTblnagbl. KnumarTbik
Kamepagasbl xaFgaiinap kopwaFaH opTa xaFgaibl YwiH Temnepatypacbl 20,0 oC Fa 30,0 oC, ayaHbIH canbiCTbipMarbl
binFangbinbiFel 50,0% aeH 80,0 % i3giniri 10 %, aya aFbIMbIHBIH XbligaMabIFbl WamameH - 0,2 m/c, aTMmocepanbik
KbICbIM 746 MM. pT. CT., “ H C3YyNecCiHiH Tepi >XaMblFbICbiHA Tikenewn TYcyi 601magbl.

3epTTeynep KepceTKeHAel, KypFak TasapTyfaH KellH >xaHyapnapfaFbl )YpeK KaracblHbIH XU LW N Ta3apTbli-
MaFaH >xaHyapnapmeH canbicToipFaHga 4,45%. blntan TasapTyga ablpMmallbinbik 12,95% Kypagpl.

b/an TasapTyfblH HA3TWKeciHAe Tepi >XaMblnFbiCbl aiMarbiHbIH opTawla TemnepaTypacbl 11,85 %, Ta3apTbl-
NnmaFaH alimakTaH TeMmeH, KypFak TasapTygaH KeliH aiblpmalubiibik 2,51 % Kypafbl. TasapTyFa ywbipamaFaH Tepi
»KaMmblNFbICbIHbIH TeMMepaTypacbiHbiH aybiTKybl, >XOFapbl 60nmagbl 0,7 °C, an optawa esrepyi 0,3...0,4 °C.
MupoMeTpaiH enwey aikbiHAbIHLI 1%, 0,30.0,35 °C Kypaiigbl.

AnblHFaH H3TWXeNep CUbIp ManblH ecipyge, eHIMAINIKTIH 6MoNOTeHUMOHaNAbIIbIFbIH, OHTOreHe3g4iH apTYphi
KeseHAepiHAe epTe micin >KeTinyiH, KocbIMLIA a3blKTaHAblpy >KaFfaiblHAa >K3He >Kac MangapablH cananblik
KepceTKilTepiH »oFapbinaTty YLWiH YNkeH ma™oTa ve.
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AJIbIHFaH M3M1IMETTep TepLULL NacTaHyblH a3aiiTy apKbl/bl XaHyapaap MeH KopluaraH opTa apacblHAarbl Xbiay
6epy KapKbIHAbINbITbIHBLY, apTyblHA KON XXeTKi3yre 6o0nafbl AereH KOpbITbIHAbI XXacayra MyMLIHIX 6epefi.
CoHbIMEH KaTap, AbIMKbIN TasapTy TuiMAaipek. 3epTTeynephiH HaTWkenepi 60WbIHLIA TepiHi AbIMKbIN TasapTy
Tepuiwy, 6eTLl KabaTbIHaH XX3He KopLuaraH aya apacbiHAarbl KOCbIMLUA XbIy OKLLAaynarbill KabaTblH K¥paiTbiH X3He
blAran TasanayfaH KewH naiga 6onatbiH Tepi 6eTiHeH blaranasil, 6ynaHybiHa 6ainaHbICThl TEPiIHIH 6eTiHEH Xbly
TacbIManblHbIL, apTyblHa biKnan eTefi gen awyra 6onagbl. 3epTTeynep MeH afiblHraH H3TVKeNep XKYyrbill 3aTneH
ObIMKbIN Tasanayfbl XXysere acblpa anaTblH TepiHi TasapTyra apHairaH MexaHWKablK K¥pbIATbiHbl Xacay MeH
KO/IAaHY AblL, €3eKTiNIri Typanbl KOPbITbIHALI XXacayra MyMLWHOX 6epesi.

TYWiH cesgep: cublpiap, Xbiny Kyii3enoTep” Tepi XaMblirbiCbl, K¥prak TasapTy, binranjsl TasapTy.

HO. . BaHoBL . A. balimykaHoB2, B. . Bopynbkol,
O. A. MoHnzoskmHl I'. K. [xaHabekoBa3

1PIrBOY BO Poccuitickuii rocyapCTBeHHbIA arpapHblii yHUBepCuTeT
PFAY-MCXA um. K. A. Tummnpsasesa, Mocksa, Poccus;
ToBapuLLEeCTBO C OrpaHUYEHHO OTBETCTBEHHOCThLHD «KaszaxCKuil HayuHo - 1ccnefoBaTe/lbCKul
MHCTUTYT XXMBOTHOBOACTBA U KOPMONPOW3BOACTBA», ANMaThl, KazaxcTaH;
Kazaxckunil HaLMoHabHbIA arpapHblid yHBepcUTET, AnMmartsl, KasaxcTaH

BINAHWE OYNCTKWN KOXXHOIO NMOKPOBA KOPOB HA ®N3NONTOTMYECKUNE
MOKA3ATENN MPW TEMNOBbLIX CTPECCAX B TEN/bIV MEPNOA BPEMEHW

AHHOTauma. Llenbto nccnesoBaHus SBASETCA OLEHKA BANAHWUA CNOCo6a OUUCTKM KOXHOIO MOKPOBa KOPOB Ha
MHTEHCUBHOCTb TEN006MEHa XXMBOTHOFO C OKPYXKaroLLeidl cpefjoli B TEMbIA Neprog BPeEMeHU roja 3a CHeT CHUXKe-
HWA 3arpssHEHMA KOXXHOI0O MOKpoBa.

MeToAarKa uccnefoBaHMs OCHOBaHa Ha onpefeNnieHn KIIMHUKO-(M3M0I0rMyecknx nokasarenei XXMBOTHbIX Npu
pas3NnyYHbIX CNocobax OUYMCTKM KOXHOrO MOKPOBA: TemnepaTypbl KOXHOIO MOKPOBa, YacTOTbl AbIXaHUA U 4acTOTbl
CepLeYHbIX COKpAaLLeHW XUBOTHbIX. TeMnepaTypa KaXAOro yuyacTKa KOXHOrO MOKpOBa Onpegensietcs 6eckKoH-
TaKTHbIM CMOCO60M C WCNO/Mb30BaHWEM MNMPOMeTpa. Temnepatypa KaXAoro y4yacTka Habnofaetcs B TeuyeHue
40 MUHYT.

[aHHble nonyyeHbl Ha MONOYHOM epme 300cTaHUUM PrAY-MCXA umenn K. A. Tumunpssesa.
B uccnefoBaHum yuyBCTBYET rpynna u3 10 XXMBOTHbIX, BblGpaHHbIX MO O4MHAKOBbIM KpuTepuam (BO3pacT, Macca,
KONMYeCTBO OTENOB, COCTOSHME 340POBbS XMBOTHOrO0). VccnesoBaHme NpoBOAUTCSA B KNMMATUYECKOW Kamepe npu
3HaueHusx Temnepatypbl 20.. .30 °C 1 0THOCUTENbHOW BnaxkHocTu 50.. .80 % BO34yXa B HECKO/bKO 3Tanos.

MepBbIil 3Tan nccnefoBaHUS 683 OUMCTKM KOXHOTO MOKPOBa.

BTopoii 3Tan nocne cyxoii 0UNCTKMN KOXHOIO MOKPOBA.

TpeTwnit 3Tan nocne BAAXHOW OYNCTKMN KOXHOMO MOKPOBA.

Ha Kaxgom 3Tane npousBOAATCA 3aMepbl TeMMNepaTypbl KOXXHOI0 MOKPOBa, YacTOTbl AbIXaHUS U My/bca KOPOB
NPy Pas3InyHbIX 3HAUYEHNAX TeMnepaTypbl U OTHOCUTENLHON BNaXXHOCTW BO3AYXa.

Ha BTOpoM 3Tane nepej 3amepaMu KOXHbI/i MOKPOB OYMLLAETCS CyXUM CMOCOBOM C UCMO/Ib30BaHUEM LLETKU
(ckpebka). Ha TpeTbem 3Tane nepej 3amMmepaMu KOXHbI MOKPOB OUMLLAeTCS BNaXHbIM COCOB0OM C MCMO/b30BaHUEM
LeTKn (CKpebka) 1 MOKOLLLEro CPefCcTBa HA OCHOBE MbIIbHOrO pacTBopa.

PerncTpupyoTcsi faHHble CcpefHeii TemMnepaTypbl KOXHOFO MOKPOBA MO HECKONbKUM Y4acTKaM KOXHOro
nokposa. ocne OYMCTKM Y4aCTKOB KOXHOTO MOKPOBA, W3MEPEHUS TemnepaTypbl KOXXHOrO MOKPOBa HayMHATCA
yepe3 20 MUHYT, YTOObI U36eXaTb BANSHWUSA TPEHUS NPU CyX0l 0YUCTKM 1 3ththeKTa OXNTaXAeHUS 3a CHET ucnapeHus
Npu BNAXHOI 0YNCTKE. 3aMepbl TeMNepaTypbl KOXXHOIO MOKpOBa NPoM3BOAATCS B TeueHue 40 MUHYT, C UHTepPBa/IOM
B 5 MUHYT.

PesynbTaTbl UcCCNnefoBaHWUA MOKa3anu, 4TO Bbl6PaHHblE YYAcTKM KOXHOro MOKpoBa MOAroTaBAMBalOTCA WU
OYMLLAOTCA. YCNOBUA B KMMATUYECKOW Kamepe COCTaBMsKOT AN TeMnepaTypbl BO3fyxa OKpYXatouleli cpefbl OT
20,0 oC po 30,0 oC ¢ warom B 5,00C , OTHOCMTENbHO BNaXHOCTM Bo3ayxa oT 50,0% ao 80,0 % ¢ warom B 10 %,
CKOpPOCTb BO3AYLIHOINO NOTOKa OKoMo - 0,2 m/c, aTMoctepHoe faBneHne 746 MM. pT. CT., BO3AEWACTBME NPAMbIX
COMTHEYHBIX NTyyeli Ha KOXHbIli MOKPOB OTCYTCTBYET.

VccnepoBaHnst Mokasaiv, YTO YacToTa CepAeUHbIX COKPALLEHWI Y XMBOTHBIX MOC/AE CYXON OUMCTKM MEHbLUE
YEM Y XXMBOTHbIX, KOTOPbIE HEe MOMYYUIU OUMCTKY KOXHOFO MOKpoBa Ha 4,45%. Mpu BNaXHON OUYNCTKU pasHuLa
cocTaBnseT 12,95%.
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B pe3ynbTaTe BNaXHON OUMCTKM Y4aCTOK KOXXHOIO NMOKpPOBa MMeeT TemnepaTypy B cpegHeM Ha 11,85 % Huxe,
YyeM HeOUMLLEHHbIM Y4aCTOK KOXHOr0 MoKpoBa, TOrAa Kak Mocse Cyxoil 04MCcTKM pasHuua coctaBnset 2,51 %. Mpu
3TOM KosiebaHuna TemnepaTypbl YHaCTKOB KOXHOIO MOKPOBa, KOTOPble He MOABEPraiucb OYUCTKE, OblN He Bbllle
0,7°C, a B cpegHeM usmeHanuce Ha 0,3...0,4°C. ToYHOCTb U3MepeHUs NUpomeTpa coctasnseT 1%, 4To cocTaBnseT
0,30...0,35°C.

MonyyeHHble pe3ynbTaTbl MMEKT 60/bLLIOE 3HAYEHME A1 MACHOTO CKOTOBOACTBA, MOBbIWEHNe 6onoTeHLMana
NPOAYKTUBHOCTMW, CKOPOCNENOCTU B pa3/IMyHble NepMofbl OHTOreHe3a, B YC0BUAX 4ONOAHUTENIbHOTO CKapM/IMBaHWs
1 NOBBILLIEHNA KA4eCTBEHHbIX MOKa3aTeneil MONOAHSKa.

MonyyeHHble AaHHbIe NO3BOMIAKOT CAENATb BbIBOA, YTO MOBbILEHWE MHTEHCUBHOCTM TENI006MeHa XXMBOTHOIO C
OKpY>KaloLLelt cpefloii MOXXHO [0BMTHLCS 3a CUYET CHUKEHWUS 3arpsisBHEHUS KOXXHOro rokposa. [pn 3TOM BnaXKHas
04YMCTKa 6onee aghekTmBHa. o pe3ynbTaTaM UCCNeAoBaHWUA MOXHO YTBEPXKAaTb, YTO BaXKHash OUMCTKa KOXHOro
MOKpPOBa CMOCOBGCTBYET YBE/IMUEHUIO TEMN00TAAaYN C NOBEPXHOCTM KOXMW KaK 3a CYET YMEHbLUEHWUS 3arpsisHeHus,
KOTOPOE C03AaeT AOMOMHUTENbHbIA TEMI0M30MALUMOHHbIA CMNON MeXAy MNOBEPXHOCTbIO KOXW U OKPYXXatoLuM
BO3/yXOM, TaK M 3a CYET WCMapeHMs Bnary C MOBEPXHOCTM KOXMW, BO3HUKAIOLLEro MOCMe BMAXHOW OYMCTKM.
MpoBeaeHHble MCCNef0BaHNA U MONyYeHHble pe3ynbTaTbl MO3BOMAKT TakXke CAenaTb BbIBOA 06 akTyalbHOCTU
pa3paboTKM M NPUMEHEHNS MEXaHUYECKOrO YCTPOIICTBA OYMCTKU KOXHOIO MOKPOBa, 06/1afatoLLero BO3MOXHOCTbIO
NPOBOAUTL BAAXHYK OYMCTKY C MOKOLLMM CPEACTBOM.

KntoueBble CN0Ba: KOPOBbI, TEM/OBbIE CTPECChHI, KOXHbI MOKPOB, CyXas OYMCTKA, BfaXKHas 0UMCTKa.
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