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The object of this study is the processes of sunflower disease
identification using neural networks and their impact on the ef-
ficiency and environmental sustainability of biological protection
methods. The research addresses the task of improving the diag-
nosing accuracy of sunflower disease under conditions of limited
real-world data. Specifically, this paper focuses on finding ways to
enhance neural network design methods in data-scarce environ-
ments to improve the environmental sustainability of sunflower
protection methods. A key feature of the results is the ability of the
synthetic data integration algorithm to achieve high accuracy even

with a limited amount of real data, which provides a significant
advantage over conventional methods requiring large volumes of
information.

The application of mathematical modeling and Few-shot
learning algorithms, combined with Generative Adversarial Net-
works (GANSs) for generating synthetic images, improved diagnostic
accuracy to 93-95 %, even with small datasets. This was achieved
due to the model’s high generalization capacity, trained on diverse
synthetic data that accounted for varying field conditions.

The findings make it possible to effectively apply biological
protection methods by optimizing disease diagnosis based on math-
ematical modeling of the relationships between environmental
conditions and biological agents.

The practical significance of the results is the ability for ag-
ricultural practitioners to employ innovative diagnostic methods
to enhance sunflower yield and reduce dependence on chemical
protection agents. The proposed approaches contribute to the imple-
mentation of international environmental standards and could be
integrated into agricultural decarbonization programs. The imple-
mentation of biological protection methods reduces environmental
risks, saves resources, and maintains agroecosystem productivity.

Keywords: neural networks, sunflower disease diagnosis, plant
protection methods, carbon footprint.
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This study focuses on the near-surface soil layers in suburban
areas of Astana, Northern Kazakhstan, to address the critical issue
of soil pollution caused by anthropogenic activities, particularly
coal dust dispersion from open railway freight transportation. Exist-
ing geophysical methods for soil conductivity measurement lack
precision due to interference from upper soil layers and seasonal
moisture variations, limiting reliable pollution source identification.

To enhance the precision of measurements, researchers modi-
fied the measuring probes. This improvement, combined with
geophysical studies and Global Positioning System topographic
referencing, allowed for identifying new patterns in pollutant behav-
ior. A strong correlation was established between electromagnetic

anomalies and human activities, including transportation, logistics,
and urbanization.

The study revealed that soil electrical conductivity near railway
tracks was three times higher due to coal dust, with peak values
reaching 4.8 mS/m in spring. Modified probes improved measure-
ment accuracy by 28-32 % depending on the season, enabling pre-
cise detection of subsurface pollution patterns.

The findings provide insights into urban pollution dynamics
and its long-term effects.

Based on experimental data, recommendations were developed
such as transition to renewable energy will reduce coal dependency
and pollution.

In conclusion, the study highlights key issues surrounding soil
pollution and provides recommendations to mitigate its effects.
This approach supports sustainable land management, regulatory
enforcement, and pollution mitigation strategies in urban-suburban
interfaces worldwide.

Keywords: soil electrical conductivity, digital processing, ex-
perimental data, coal dust, transport and logistics flows, rail trans-
portation.
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The object of this study was the value of nitrogen concentra-
tion at which the combustion process of anthracite is effectively
inhibited. Therefore, the problem of eliminating the sites of self-
ignition of coal relates to ventilating the pile with nitrogen, but
it is necessary to take into account the required concentration
of inert gas. It has been proven that on the basis of experimental
studies of the process of inhibition of combustion when washing
an anthracite batch with gaseous nitrogen, a sample of heated
coal in a normal air atmosphere continues to burn with greater
intensity. An increase in temperature by an average of 20 °C was
recorded for 40-45 s. Adding nitrogen to the air in an amount of
12.85 % reduces the combustion temperature of anthracite by 2 %,
but the cooling time of combustion below the ignition temperature
exceeds 120 s. For a nitrogen-air mixture with a nitrogen con-
centration of 23.81 %, a decrease in the combustion temperature
of the sample below its ignition for 120 s was recorded. Further
increase in the amount of nitrogen in the nitrogen-air mixture to
28.57 % more effectively cools the combustion of anthracite below
the ignition temperature for 70 s. The results showed that with an
increase in the concentration of pure nitrogen in the nitrogen-air
mixture, the requirements for the purity of nitrogen as a fire ex-
tinguishing agent increase. Therefore, it is necessary to introduce
it into the i-th nitrogen-oxygen composition in such a concentra-
tion that the nitrogen content in the formed mixtures with air in
both cases is the same. This is due to the fact that the purity of the
nitrogen-oxygen mixture and its fire extinguishing concentration
reflect the conditions under which there is the use of nitrogen-
oxygen mixtures of a certain composition for fire extinguishing.
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The practical significance is that the results of determining the
fire extinguishing concentration of nitrogen make it possible to
establish the operating conditions of coal storage facilities during
the elimination of fire sites.

Keywords: coal, fire site, amount of nitrogen, combustion

inhibition, oxygen concentration.
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The object of this study is the histograms of increments in haz-
ardous parameters of the gas environment in a leaky room in the
absence and presence of fires of materials. The task of early detec-
tion of fires of materials in rooms was addressed. A methodology for
determining the histograms of increments of arbitrary hazardous
parameters based on samples of arbitrary size from controlled pa-
rameters was substantiated. A laboratory experiment was performed
to identify the features of the histograms of increments of carbon
monoxide concentration, specific optical density of smoke and tem-
perature of the gas environment at intervals of reliable absence and
occurrence of fires of alcohol, paper, wood, and textiles. The results
indicate that hazardous parameters change over time non-station-
arily and are of a complex nature. It was found that for the concen-
tration of carbon monoxide, the specific optical density of smoke
and the temperature of the gas medium in the interval of alcohol
ignition, the number of modes of the histograms of increments is 9,
8, and 4, and the spread is 0—(+0.3), —0.07-(+0.09), and 0-(+0.32),
respectively. When paper ignites, the histograms of increments of
hazardous parameters have 10, 3, and 4 modes and the spread of in-
crements is —0.06-(+0.21), £(0.02), and -0.16-(+0.32), respectively.
When wood ignites, the shape of the histogram of increments for the
concentration of carbon monoxide is characterized by 4 modes and
the spread is 0-(+0.09). The shape of the histograms of increments
of the specific optical density of smoke and the temperature of the
gas medium during the ignition of wood does not change signifi-
cantly. The shape of the histogram of the increments of the carbon
monoxide concentration during textile ignition is characterized by 3
modes and a spread of +0.03, and the temperature - by two modes
and a spread of 0-(+0.16). These features of the histograms could be
used in practice as a sign of early detection of fires for their prompt
extinguishing and prevention of fire evolution.

Keywords: histogram of increments, ignition of materials, haz-
ardous parameters, gas environment, fire in the room.
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The object of this study is the process of liquid burning in a
spill, and the subject of the study is the temperature distribution
along the wall of a vertical steel tank when it is heated under the
thermal influence of a fire and cooled by water. The conventional
approach to cooling vertical steel tanks with petroleum products
with water during a fire is based on cooling the wall along the entire
half-perimeter from the fire side. Instead, it is proposed to cool only
that part of the tank wall that is heated above a certain limit value.
In this case, the intensity of water supply for cooling is chosen so
that the temperature of the tank wall does not exceed this value.
The proposed approach is based on a system of equations consisting
of a heat balance equation for the tank wall, heat and mass balance
equations for the water film flowing down the tank wall. These
equations take into account heat exchange by radiation and convec-
tion with the fire and the environment. An optimization problem
has been constructed, the criterion of which is the minimum water
consumption, and the restriction is not exceeding the wall tempera-
ture of the specified limit value.

An algorithm for determining the optimal intensity of water
supply for cooling the tank wall has been developed. At the first

stage, a reasonable intensity of water supply is determined, which
ensures that the wall temperature does not exceed the limit value.
At the second stage, the dichotomy method is used to determine
the minimum possible intensity at which the specified condition
remains fulfilled. The example of a diesel fuel spill shows that the
application of the proposed approach makes it possible to reduce
water consumption for cooling the tank by almost 3.5 times. This,
in turn, means reducing the number of equipment and personnel
involved for localization and elimination of the fire.

Keywords: spill fire, tank heating, heat flow, water cooling,
optimization.
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BOCKOHAJIEHHA METO/IIB ITIOBYIOBU HEMPOHHHUX MEPEX K IHCTPYMEHTY /I EKOJIOTT3ALIIY
METO/IB 3AXUCTY COHAIITHUKA (c. 6-17)

A. B. Koxan, 1. C. Kpagerp, C. O. Cokosos, I. O. EBTy1ieHko, B. B. Birarogarumii, H. B. I'ypers, O. A. OBuapeHnko, C. C. MeJIbHUYYK,
0. B. sI6i10HbcKa, O. M. MapuHens

O6>eKTOM JIOCTiZPKEHHS € TIpollecH ieHTudikariii XBopo6 COHAIIHUKA 3a JOTIOMOI0I0 HEHPOHHUX MepeXX Ta IX BIUIMB Ha e(eKTHUBHICTh
i eKoJIOTiuHiCTh 6i0JIOTiYHMX METOZAIB 3aXUCTY. JlOCIi/KeHHsI MPHCBSYeHO BUPIIIEHHIO MTPo6eMH MiIBUIEHHST TOYHOCTI JiarHOCTHKU 3a-
XBOPIOBaHb COHSIIHHUKA 32 YMOB 0OMEXEHUX peasIbHUX JaHUX. 30KpeMa, MOUIYKY IJISXiB BAOCKOHAJIEHHS METOJIB MOOYZOBH HEHPOHHUX
MepeXX B yMOBax OOMEXKEHOCTI pealbHHUX JaHUX. OCOOIMBICTIO OTPUMAaHMX Pe3y/IbTATiB € 3/IaTHICTb aIrOPUTMY iHTerpamii CHHTeTUYHUX
JTaHUX JIOCATAaTH BUCOKOI TOYHOCTI HaBiTh ITPU 0OMe)XeHii KiIbKOCTi peaJIbHHUX JaHUX, [0 BUTITHO Bifipi3Hsie HOTO0 Bif TpaAUIiitHUX METOB,
SIKi BUMAraroTh BeJITMKUX 00CATIB iHGopMariii.

3acTOCOBAaHHS MaTeMaTUIHOTO MOZIETIOBAaHHS Ta aaroputMiB Few-shot learning y rmoejHaHHi 3 reHepaTUBHUMHU 3MaraJlbLHUMU Mepera-
mH (GAN) i reHepariii CHHTETUYHUX 300payKeHb JTO3BOJIMIIO i JBULIUTH TOYHICTD /[IaTHOCTUKH 3aXBOPIOBAHbB 710 93-95 % HaBiTh HA MAJIUX
Habopax AaHuX. lle cTao MOXKJIMBUM 3aB/ASKHM BHUCOKIN y3araJbHIOIOUIN 34aTHOCTI MOJeJI, 1[0 HAaBYaIach HAa BapiaTUBHUX CHHTETHUYHUX
JlaHUX, BPAXOBYIOUU Pi3Hi I10JIbOBi YMOBU.

OTpUMaHi pe3y/IbTaTH JJO3BOJISIOTh €(heKTUBHO 3aCTOCOBYBATH GioJIOTiuHi METOAN 3aXUCTY, ONTHUMI3yIO4H JjiarHOCTHUKY 3aXBOPIOBaHb Ha
OCHOBi MaTeMaTUYHOTO MO/Ie/II0OBAaHHS B3a€MO3B’I3KiB M’k yMOBaMU HAaBKOJIMIIIHBOTO Cepe/JOBUILA Ta 6i0JIOTYHUMY areHTaMHU.

ITpakTUYHe 3HaYeHHs pe3yJIbTaTiB [0JIsATae y MOXKJIMBOCTI arpapiiB BUKOPHUCTOBYBATH iHHOBaIIiiiHi MeTo1 iiarHOCTUKU /IS MiZIBUIIIEHHS
BpPOKalfHOCTi COHSIIIHMKA Ta 3HIDKEHHS 3aJIeXKHOCTI Bifi XIMiUHMX 3ac06iB 3aXMCTy. 3aIIpOIIOHOBAH] MiZIX0[1 CIIPUSIIOTH peastizaliii MiXkHapos-
HUX eKOJIOT{YHUX CTaH/APTiB i MOXKYTb OyTH iHTErpoBaHi y mporpamu fiekapGoHizanii ciibChbKoro rocrofapcTsa. BripoBapkeHHs 610710 YHOTO
3aXMCTY 03BOJIsI€ 3HUXKYBATU €KOJIOTIYHI pU3UKH, EKOHOMUTH PECYpPCH Ta MiJTPUMYBATU MPOLYKTUBHICTb arpOCUCTEM.

Korro4oBi ciroBa: HeifpoHHI Mepexi, liarHOCTHKA XBOPOO COHSIIIHUKA, METOJ, 3aXUCTy POCJIVH, BYIVIELIEBUH CJIif.
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PO3POBKA BJIOCKOHAJIEHOT'O METO/IY TEOITPOCTOPOBOI EJIEKTPUYHOI PO3BIJIKU
MPUTNIOBEPXHEBUX IIAPIB IPYHTY B IIIBHIYHOMY KA3AXCTAHI U1 BUSABJIEHHA JXKEPEJI
3ABPYIHEHHA (c. 18-27)

Kuandyk Akshulakov, Dauren Kassenov, Marat Samatov, Sabyrzhan Atanov

Ile fmociipKeHHsT 30Cepe/PKeHO Ha IPUIIOBEPXHEBUX LIapax I'PYHTY B IMPUMIChKUX paiioHax Acranw, IliBHiuyHuMiT KasaxcraH, mo6 BU-
pilIMTH KpUTHUYHY NTpo6IeMy 3a0pyAHEHHS I'PYHTY, CHIPUYHMHEHOTO aHTPOIIOTeHHOIO [IisUTBHICTIO, 30KpeMa PO3CiI0BAaHHSIM BYTiJIBHOTO ITHILY
BiJKPUTUM 3aJIi3HUYHUM BAaHTa)XHUM TPaHCIOPTOM. IcHyIoui reodismuHi MeTogy BUMipIOBaHHs eJ€KTPOIIPOBIAHOCTI I'PYHTY HEOCTaTHBO
TOYHI Yepe3 BIUIMB BepXHiX IIapiB IPYHTY Ta CE30HHI KOJIMBAHHS BOJIOTOCTI, 1110 00MeXXye HaJiitHy ifeHTHdiKamiio prepesa 3a0pyAHEHHS.

1106 migBUIUTH TOYHICTH BUMipIOBaHb, JOCIJHUKNA MOAU(DiKyBaIl BUMipIOBaIbHI 30HAM. Lle BAOCKOHAJIEHHS B IOEJHAHHI 3 reodi-
3UYHUMU JJOC/TIPKEHHSIMHU Ta TonorpadiyHyUM NpUB’sI3yBaHHAM IJ106aJbHOI CUCTEMU IO3UI[iOHYBAHHS J03BOJIMJIO BUSIBUTU HOBi Mojesi
TIOBEZIiHKM 3a6Py/IHIOIOYMX PEUOBHH. Bysia BCTAHOBJIEHA CHJIbHA KOPEJISALlis MiXK eJIEKTPOMAarHiTHUMH aHOMAJIisIMU Ta JisUIbHICTIO JIFOIUHU,
BKJIIOUAIOYH TPAHCIIOPT, JIOTiCTUKY Ta ypOaHizarjito.

JlocifpkeHHsT TI0Ka3aJ1o, 110 eJIeKTPOIIPOBIAHICTE I'PYHTY OiIsl 3a/Ii3HUYHUX KOJIiii Gysa B TpU pasy BUILOIO Yyepe3 BYTiJIBHUU MW, IpU
1bOMY IIiKOBi 3HaYeHHs gocsraiau 4,8 MCm/M HaBecHi. MozaudikoBaHi 30HAM MiABUIMIIN TOUHICTh BUMIPIOBaHb Ha 28-32 % 3aJIe)KHO Bif
Ce30HY, J03BOJIAI0YN TOUHO BUSBJISATH CTPYKTYPU 3a0pyAHEHHS MiI3EMHUX BOJ.

OTpuMaHi JlaHi Jaf0Th 3MOTY 3PO3yMiTH AUHAMIKy 3a0pyAHEHHs MICT Ta i1 JOBrOCTPOKOBI HACTiAKH.

Ha oCHOBIi eKCIIepIMEHTaIbHUX AAHUX Oy po3pobiIeHi peKOMeHAaILil, cepes; IKUX HACTyITHA: ITepexif] Ha Bi/[HOBJIIOBaHI /pKepesia eHepril
3MEHIINTD 3JIeXKHICTb BiJj ByTiLIs Ta 3a6pyHEHHS.

Ha 3aBepuieHHsI JOCTiZPKEHHST BUCBIT/IIOE KJIIOYOBI IpoGaeMu 3a0pyAHEHHS I'PYHTY Ta Jla€ PeKOMEHJAIii Io/0 ITOM SIKIIEHHS H0ro
BIUIMBY. Lleit mizxin migTpuMye crase yrpaBiIiHHS 3eMeIbHIME PeCcypcaMy, JOTPUMaHHS HOPMaTUBHUX BUMOT i cTpaTerii oM sIKIIeHHs 3a-
OpyaHeHHH B iHTepdelicax MK MicTOM i IepeZiMicCTsM 110 BCbOMY CBITY.

KUIro4oBi ciioBa: eIeKTpOIIPOBiHICTE I'PYHTY, I poBa 00poOKa, eKCIIEPUMEHTAIBHI [JaHi, BYTIIBHUI MNJI, TPAaHCIIOPTHO-JIOTiCTHYHI
TOTOKH, 3aJ1i3HUYHI IIepEBE3eHH.
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BCTAHOBJIEHHS 3AKOHOMIPHOCTEM JIIKBIJAIIL OCEPEJKIB ITOXKEXI KAMAHOTI'O BYTLJL/IS A30THO-
IIOBITPSIHUMU CYMIIIAMM (c. 28-36)

10. B. ITaniko, T. M. Tkauenko, O. M. KacbsaHoBa, O. 10. Ilaniko, P. B. JlixasoBchbkuii, 10. O. BepesHuiibka, B. B. IIpHCSIKHIOK,
O. M. CaynpKa, O. I. BegpaTiok

O6’eKTOM JOCITi/PKEHDb OyJI0 3HAUE€HHSI KOHIIEHTpALlii a30Ty, 32 IKOI MPOXOAUTD edeKTHBHE TaJIbMyBaHHS IIPOLIeCY F'OPiHHS aHTPAILIUTY. A
TOMYy ITpo6JieMa JIiKBizanii ocepeikiB camo3aliMaHHsI KaM sTHOTO BYT'UJIJIS TIOJISITA€ B BEHTWJIIOBAHHI HACHUITY a30TOM, ajie HeoOXiIHO BpaxyBaTu



KOHIIEHTpAILlif0 iHepTHOro rasy. JJoBeZieHo, 1[0 Ha OCHOBi €KCIIEPUMEHTAIbHUX JIOC/Ii/KeHb MIPOLeCy IaJIbMyBaHHs TOPiHHS IIPU OMHMBaHHI
HaBa)YXKU aHTPAIIATY Ia30I0/[i6HUM a30TOM 3Pa30K pO3irpiToro ByrijuIsg B HOPMasbHii MOBITPsAHIN aTMocdepi pooBKye rOpiTH 3 GLIBIIO0
IHTEeHCHBHICTIO, OCKiJIbKY 3a(hiKCOBAHO Mi/[BUIIEHHS TeMIIepaTypy B cepefHpoMy Ha 20 °C mpotsrom 40-45 c. [lofaBaHHS 0 ITOBITpS a30Ty Y
kinbkocti 12,85 % Ha 2 % 3HIDKye TeMIIepaTypy FOPiHHA 0CepeAKy aHTPALUTY, ajle Yac OXOJIO/KEHHs TOPiHHA HIDKYe TeMIlepaTypy 3aliMaHHs
riepesuItye 120 c. 11 a30THO-IOBITPSIHOI cyMillli 3 KOHIEHTpaliero a3oty 23,81 % 3adhikcoOBaHO 3HIDKEHHS TeMIlepaTypy IOPiHHS 3paska
HIDKYe TeMIIepaTypy 3aiiMaHHs mpotsiroM 120 c. ITopasblie MiBUILEHHS KUIBKOCT] a30Ty y a30THO-TIOBITPsIHIN cymii g0 28,57 % Giibu
e(eKTUBHO 0XOJIOAXKYE OCepe/JoK FOpiHHS aHTpaIUTy HUXKYe TeMIlepaTypy 3aiiMaHHs IpoTaroM 70 c. 3a pe3yJbTaTaMU BCTAHOBJIEHO, 110 3i
361IbIIEHHSM KOHI[EHTPAILlil YUCTOr0 a30Ty Y a30THO-TIOBITPsHIM CyMilli 3pOoCTaloTh BUMOTH /10 YUCTOTH a30Ty SIK BOTHETAaCHOI PEYOBHHU.
ToMy B i-i1 a30THO-KMCHEBUII CKJIa/] HEOOXiZIHO BBECTH HOT0 y TaKiil KOHIIEHTpallii, 11106 BMICT a30Ty B yTBOPEHUX CyMilllaX 3 TOBiTPsIM B 060X
BUIaJKax OyB ofiHaKOBHil. Lle 0GyMOBIeHe THM, 10 YHCTOTA a30THO-KMCHEBOI CyMili Ta ii BorHeracHa KOHIIEHTpaIlisl BiZloOpaXkae yMOBH,
3a AKUX iCHye 3aCTOCYBaHHS a30THO-KHCHEBMX CyMilleii MeBHOTO CKJIafly il MoxexoraciHHsA. IIpakTH4HA ILiHHICTh MOJATAae y TOMY, 10
OTpMMaHi pe3y/IbTaTH BU3HAUE€HHs BOI'HETACHOI KOHIIEHTpAIlil a30Ty YMO)KJIMBJIIOIOTh BCTAHOBJIEHHSI YMOB eKCIUTyaTallii CXOBUII] KaM’ sSTHOTO
BYTIJLJIS TTiJ, Yac JIKBifaii ocepefKiB MOXKexXi.
KurrouoBi croBa: Kam’siHe BYTL/LISA, OCEPeIOK MOXKeXKi, KIIBKICTh a30Ty, TaJIbMyBaHHS TOPiHHS, KOHI[EHTpallil KHUCHIO.
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BU3HAYEHHS OCOBJIUBOCTEM I'NCTOI'PAM IIPUPOIEHDb HEBE3IIEYHUX ITAPAMETPIB TA30BOI'O
CEPEJOBHUIIIA ITPU 3ATOPIHHAX MATEPIAJIIB Y HETEPMETUYHUX TPUMIINEHHAX (c. 37-44)

1. B. TosoK, B. B. ITocriesnos, €. O. Pu6ka, 0. Y0. Kozap, O. M. KpaiiHiokos, B. M. BosioBuk, O. I. Boraros, C. A. MaHXypa,
C. 0. Ymukar, K. B. Tinreukina

OG6>EKTOM JIOCTi/PKEHHS € IicTorpaMy IPUpPOIeHb HeOe3IeYHNX ITapaMeTpiB ra30Boi CepeZioBHILa B HET€PMETHYHOMY IIPUMIIleHH] Tpu
BiZICyTHOCTI Ta HasIBHOCTi 3aropstHb Martepiajis. BupilryBasack rmpo6eMa paHHBOTO BUSIBJIEHHS 3arOpsiHb MaTepialiB y npuMimieHHsax. O6-
I'PyHTOBAHO METOAMKY BU3HAUEHHs FiCTOrpaM MpPUpOIIEHb JAOBIIbHUX HeOe3eYHHX ITapaMeTpiB 3a BUOGipKaMu JJOBIJIBHOTO PO3Mipy 3 KOHTP-
0JIbOBAHUX ITapaMeTpiB. BUKOHAHO 1aG0PAaTOPHUI eKCIIEPUMEHT 3 BUSIBJICHHsI 0COOJIMBOCTEI! TricTorpaM MpUpolleHb KOHIEHTpaLlil 4a/[HOTo
rasy, IATOMOI ONTUYHOI L[IJIBHOCTI UMY Ta TeMIIepaTypU ra30BOr0O Cepe/loBHUIla Ha iHTepBajax AOCTOBIPHOI BifICYyTHOCTI Ta BUHUKHEHHS
3aropsiHb CIIUPTY, MaTepy, IePeBUHN Ta TeKCTHI0. OTpHUMaHi pe3y/bTaTH CBif4aTh IIpo Te, 1[0 HebGe3NeuHi TapaMeTpy 3MiHIOIOThCA Y Yaci He
CTaIioHapHO Ta MAIOTh CKJIAJHUM XapakTep. BcTaHOBJIEHO, 10 /It KOHI[EHTpALlil YaJHOTro ra3y, IUTOMOI ONTHUYHOI IiIBHOCTI UMY Ta TeM-
repaTypy ra30BOTO CePeJJOBHIA Ha iHTepBasIi 3aropsiHHs CIUPTY YUCJIO0 MOJ, TiCTOrpaM IpHUpPOLeHb JOpiBHIOE 9, 8 Ta 4, a po3max 0—-(+0,3),
-0,07—-(+0,09) i 0-(+0,32) BipmnosigHo. [Tpy 3aropsiHHI marnepy ricrorpamMmu IpUPOIeHb HeGe3IIeUHNX ITapaMeTpiB MaroTh 10, 3 Ta 4 MOAH i po3-
Max npupoiieHs -0,06-(+0,21), £(0,02) Ta -0,16—(40,32) BianosigHo. [Ipu 3aropsHHi AepeBUHM (OpMa TicTOrpaMy MPUPOIIEHb AJis KOHI[eH-
Tparii 4aJ[HOTO ra3y XapaKTepu3yeThcs 4 MoiaMu Ta po3MaxoM 0—(40,09). Popma ricrorpaM IpHUpoIeHb MTUTOMOI OIITHYHOI I[IIBHOCTI UMY
Ta TEMIIEPAaTypH ra30BOr0 CepPeJOBUIIA IIPH 3aTOPSIHHI IepEeBUHU CYyTTEBO He 3MiHIOeTbCsL. PopMa ricrorpaMu IpUPOLIeHb KOHI[EHTPaLil Jyai-
HOTO rasy MY 3arOPsTHHI TeKCTHITIO XapaKTePU3YeThCsl 3 MOAAMU Ta po3MaxoM +0,03, a TeMIepatypu — BOMa MOJaMHu Ta po3maxoM 0—(+0,16).
3a3Ha4eHi 0cOOIMBOCTI ricTorpaM Ha IPaKTHUIli MOXKYTh BUKOPHCTOBYBATUCH SIK O3HAKa PAHHBOTO BUSIBJIEHHS 3aTOPsIHb JJIS1 iX OIIepaTHBHOTO
raciHHs Ta HeJJOIyILIeHHs! PO3BUTKY ITOXKEXK.

KurrouoBi coBa: ricrorpama IprpoleHb, 3aropssHHs MaTepiasiB, He6e3IeuHi IapaMeTpy, ra30Be CepPeOBHILE, IT0XKeXKa B IPUMIIIEHHI.
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PO3POBKA MOJEJII BUBOPY IHTEHCUBHOCTI IIOJAYI BOAY HA OXOJIO/DKEHHS PESEPBYAPA ITPU
MOXKEXKI (c.45-51)

B. B. Ouiiinuk, O. €. BacmaHoB, O. C. IlleBuenko, A. O. XMuposa, I. 1. Pymjak

O6>e€KTOM JIOCTiKeHHS € ITpoliec TOPiHHS PIJUHU B PO3JIUBI, a IpeMeTOM JOCTiPKeHHS — O30T TeMIIepaTypH 10 CTiHI[i BEpTUKAIb-
HOT'O CTaJIeBOT0 pe3epByapa IIPH HOro HarpiBi Mif TEIVIOBUM BIUTMBOM ITOXKeXKi i 0Xosio/pkeHHi Bozofo. TpaANIiHNM MiAXiJ 0 OXOT0[KeHHS
BOJIOI0 BEPTUKAJIBHUX CTAJEBUX pe3epByapiB 3 HAPTOMPOAYKTAMU IIifi 4ac MOXKeXKi 6a3yeThcsl Ha OXOJIO/PKEHHI CTiHKU B37I0BXK BCHOTO IIiB-
repuMeTpa 3 60Ky Moxkexxi. HaToMicTh ITPOITOHYETHCST OXOJIO/KYBATH JIUIIIE Ty JACTUHY CTIHKU pe3epByapa, 0 HarpiBaeThcsl BUIIE TIEBHOTO
TPAaHUYHOTO 3Ha4eHHs. IIpH I[bOMY iHT€HCUBHICTb ITOAA4i BOJM Ha OXOJIO/KEHHS 00MPAETHCS TAKOIO, {00 TeMITepaTypa CTiHKM pe3epByapa He
TIepeBHIIyBajIa I[bOT0 3HAYeHHs. 3aITPOIIOHOBAHMI Mi/IXi/l CTUPAETHCS HA CUCTEMY PiBHSHB, 0 CKJIAAAETHCS 3 PiBHAHHS TETJIOBOTO GaIaHCY
JUTS CTIHKH pe3epByapa, piBHSAHb GalaHCy TeIla i Macy JijIs BOAHOI IUIIBKY, IO CTiKa€ I10 CTiHIIi pe3epByapa. BkaszaHi piBHSHHS BpPaxOBYIOTb
TEeIIOOOMiH BUIIPOMiHIOBAaHHSIM i KOHBEKIIi€I0 3 ITOXKEXKEI0 | HABKOJIMIIHIM cepezioBuILeM. I106yZ0BaHO 3aady ONTHMi3arlii, KpuTepieM siKoi
€ MiHiMyM BHUTpaT BOJ|, a 0OMEXEHHSIM — He IIepeBHUIeHHs TeMIIEPAaTypPOIO CTiHKH 33JJaHOTO IPAHUYHOTO 3HAUYEHHS.

Po3po6JIeHO a/ITOPUTM BU3HAUEHHS ONTHMAaJIbHOI iHTEHCUBHOCTI ITOja4i BOJYM Ha OXOJIO/PKEHHS CTiHKM pe3epByapa. Ha nepiromy erari
BHU3HAYAETHCS JOCTATHS {HTEHCHBHICTH I10Aa4i BOAM, 10 3a0e3Ieuye He IEePEBUIIEHHS TEMIIEPAaTypol0 CTiHKM I'DAaHUYHOrO 3HaueHHs. Ha
JIpyroMy eTalli MeTo[0OM AUXO0TOMil BU3HAYaeThCsl MiHIMaIbHa MOXKJINBA iHTEHCUBHICTb, IPU SIKill BKa3aHa yMOBA 3aJIMIIAETHCSI BUKOHAHOIO.
Ha nipuksiazii 3 FOpiHHSIM PO3JIUBY [JM3€JIbHOTO MaJBHOIO IT0KA3aHO, 10 3aCTOCYBaHHS 3aIIPOIIOHOBAHOrO MiIXOAY A03BOJISIE CKOPOTUTHU BU-
TpaTH BOJM Ha OXOJIO[PKEHHSI pe3epByapa Maibke B 3,5 pas3u. Le, B CBOIO uepry, 03Hayae 3MeHIIeHHs KiJIbKOCT] 3aTy4eHol TeXHIKHU i 0c060BOTO
CKJIaly AJ1d JIOKaJli3anii i likBiganii moxxexi.

KUrro4oBi ciioBa: mojkexxka po3jIMBY, Har'piB pe3epByapa, TeIUIOBUI MTOTIK, OXOJIOIKEHHS BOZ0I0, OIITUMI3allisl.



