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IncTutyT 3poiryBaHoro 3emijiepooctsa HAAH

AHoTauis

Y cTarTi BUK/IaAeHo pe3ysibTaTi BUBYEHHS TOYHOCTI BU3HAYEeHHS €BaroTpaHcripalii y Mobi/ibHOMY
aogarky EVAPO.

Mertor poboTu € HagaHHS PeKOMeHAAaLIV LLo40 epeKTUBHOro 3aCTOCYBAHHS MOBI/IbHOro 404aTKa
A/151 OrepaTnBHOro, HeA4OPOroro 17a 3PYy4YHOro BU3HAYEHHST BUMAPOBYBAHOCTI Ta M/1aHYBAHHS PEXUMY
3POLLIEHHS].

Martepiann Ta merogn. [JocsiiaxeHHs BUKOHYBAaJIM B OCIHHIV riepiog 2020 poky Ta y JiTHIV nepios
2021 pOKYy i3 BUKOPUCTAHHAIM METEOPOJIONYHUX AaHUX XepCOHCbKOI 06./1aCHOI rigpoMeTeopos1oriyHol
CTaHUII, SIKI 3aCTOCOBYBAaJ/IN [7151 €TAJIOHHMX PO3PaXYHKIB €BaroTPaHCipaLii 3@ METO4OM, PEKOMEHOBA-
Hum DQAO (piBHAHHS [TeHMaH-MoHTenTa) y nporpami EToCalculator. Po3paxoBaHi Be/IMYMHN BUMNaPOBY-
BaHOCTI 3@ €Ta/IOHHUM METOAOM Ta ogepxaHi y MobisibHoMy foaatky EVAPO rmopiBHOBa/IM MiXx COO00 3
BU3HAYEHHSM KOeILIEHTIB KOpesisaLil, AeTepMiHaLIl Ta cepegHboi abCos1tOTHOI MoXmMbKu y BiCOTKaX A1
OLIHKM TOYHOCTI AaHMX OO JOC/IAXYBAHOMrO arpOMeTeopOsI0NYHOro iHAeKCyYy B MOBIi/IbHOMY AOAATKY.
CTatuCTUYHI PO3PaxyHKU Ta rpagiyHi Mogesii 6y/10 BUKOHAHO 3 BUKOPUCTAHHAM TabJ/IMYHOro ripotLe-
copa Microsoft Excel 365. KanibpyBaHHS i rnosiniueHHs 6a3080ro yHkKLioHany goaatka EVAPO 6yio
BUKOHAHO [MOJIIHOMIA/IbHOK PErpeCIero.

Pe3ynbratn. BcTtaHoBsieHo, 1o MobiibHuM goaatok EVAPO 6e3 [o4aTkoBOro KaslibpyBaHHS He
MOXKe 3a6e3rMeymnTit HaJ1IeXKHOI TOYHOCTI PO3PAaXYHKY €BarioTRaHCripaLil. ¥ xoano4Hu nepiosn poky (oB-
TeHb-/INCTOMNaa) cepenHs abcosliroTHa noxmbka craHoBuaa 137,02 %, a B terinv (TPaBeHb-CeprieHb) -
41,43 %. 3arasibHa rnoxmbka pPo3paxyHKIB y MOOI/IbHOMY AOAATKY MOPIBHAHO 3 €Ta/IOHHOM MPOrPaMoro
EToCalculator cknana 88,75 %. ¥ tovi camuut yac, EVAPO fnae MOX/INBICTb JOCTATHLO TOYHO BiACTEXY -
BaTu TpeHd AVMHAMIK1 eBaroTpaHcripalii, koegiyieHT gertepmiHalli mogesi craHoButbs O,86. Y Teriimm
rnepios POKY CNOCTePIraeTbCsa TeHAEHLIS 4O 3aBULLEHHS BEeJIMYVHN €BarioTPaHCIipaLyil, a y Xo/104HUA
rnepioq POKY YITKOI 3@KOHOMIPHOCTI He BusB/1eHO. CKOPUIrOBaHI rMoJliHOMIa/IbHOK PEerpeciviHoro MoaesI-
JIHO BEJIMYUNHN BUMNAPOBYBAHOCTI, 04epXaHi B MObisibHOMY goaatky EVAPQO, BUKOpUCTOBYOTh IX B ore-
PaTUBHOMY r71aHYBaHHI 3pOLLIEHHS].

BucHoBku. MobinbHu gogatok EVAPO € 3pyy4yHUM JOCTYNHUM IHCTRYMEHTOM OrNnepaTuBHOI OLIHKU
eBarioTpaHcriipayii. BTiM, 3apa3 Moro BUKOPUCTAHHS Ha TepeHax YKpaiHu He Moxxe 6yTu peKoMeHJo-
BaHuM 6e3 ronepegHboro KasaibpyBaHHS AJ1S KOXHOI arpOKJ/1iMaTu4yHOI 30HU Yepe3 3aHaATO BEJIUKY
MOXMNOKY B OLJIHL|i BUMaPOBYBAHOCTI.

Knro4yoBi cnoBa: BunapoByBaHicTb, EToCalculator, MaTeMaTu4yHu aHas1i3, 3pPOLLIEHHS, ornepaTuBHe
r/1aHYBaHHSI.
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Beryn. CydacHuil etanm poO3BUTKY Cillb-
CbKOTOCITIOJIaPCHKOTO0 BUPOOHMIITBA — 1I€
eTam TIepexony Ha «pO3yMHE» CiJIbChbKe
rocnoaapcTBO (3a KOPAOHOM BigoMe $IK
Intelligent Agriculture Ta Smart Agriculture),
1o rnependavyae BceOiYHE IIMPOKOMACIII-
TabOHe 3aJlydeHHs HOBITHIX iH(opMaLiHUX
TEXHOJIOTIM 1 BIANOBIAHUX TEXHOJOTIYHUX
MPUCTPOIB Yy IPOLEC BUPOOHUILITBA MPOIYK-
il pOCJIMHHMLTBA 1 TBAPUHHUILITBA, 1O HE
TUIbKM 3HWXXYE BUTpPATH XXKMBOI IIpalli, ajge i
CTAa€ MOTY>XKHUM IHCTPYMEHTOM IiJABUILECHHS
MPOAYKTUBHOCTI Taiy3i 3aBASIKM NPUNAHSITTIO
ONTUMAJIBHUX YIPaBJIIHCHKMUX PillIEHb 1 3HU-
JKEHHIO HerepeadayyBaHUX paHillle pU3MKiB,
MOB’3aHUX i3 BTPATOI MPOAYKTUBHOCTI Ta
ippallioHaJIbLHUM BUKOPUCTAHHSIM HasIBHUX
NPUPOITHUX 1 MaTepiaJIbHO-TEXHIYHUX PECyp-
ciB [Chen & Yang, 2019].

OcobnmuBe Micue B iHgopMaTU3alii
arpapHoro BHPOOHMIITBA, SIKE TiCHO IOB’S-
3aHe 3 po3BUTKOM loT-texHomoriit (IoT ado
Internet of Things — IHTepHeT peueit, aKuit
€ HE UMM iHIINUM, SIK B3aEMOIIOB’SI3aHOIO CY-
KYITHICTIO IPUCTPOIB i JaTYMKiB, 00’ €JHAHUX
CHUJIbHOIO iHTEpHET-MEpexXel i1 OOMiHYy
(hakTMYHUMM JaHUMU Ta (PYHKILIOHYBaHHSI
Y KOHKPETHOMY CepeIOBMILI JJIsI BAKOHAHHS
MEBHUX 3aBAaHb 3 KOHTPOJIIO Ta yIIPaBIiHHS
npolecaMy BUPOOHMIITBA) MOCIOAOTh MO-
OiJIbHI MpUCTpol Ha 0a3i omepaliiiHUX CHUC-
teM iOS Ta Android, ki mepeTBOPIOIOTHCS
3aBISIKM  CII€lliaJi30BaHOMY IPOrpaMHOMY
3a0€e3MeYeHHIO Ta JOCTYNy A0 Mepexi IHTep-
HEeT 1 CYNyTHMKOBOI HaBiraiili Ha aKTMBHUX
MOMIYHUKIB JJIs1 arpapiiB. Hanpuxkian, 3apa3
arpoBUPOOHUK CMapT(GOHOM 3 IONEpPeaIHbO
BCTAHOBJICHMM BIiAIOBIAHUM MpPOrpaMHUM
3a0€e3MeYeHHSIM MOXe 3IiCHIOBATU AUCTaH-
LIMHUI MOHITOPUHTI CTaHy IIOCIBIB Ha IIO-
JISIX, K1 3HAXOASATbCS 3a COTHI KiJIOMETpIB
OJHE Bil OAHOrOo; 0e3 IMPSIMOro BTPYYaHHS
BMMKATu ab00 BUMMKATH OCBITJIEHHS Ta IO-
JIUB y TEIUIMIIi; IIBUIKO Ta TOYHO BM3HAYATHU
3a O3HAKaMM YpaXeHHSI Ta 30BHIlUIHIM BHU-
IJISIIOM 3aXBOPIOBAaHHSI Ta IUKIAHUKIB pOC-
guH, oo [Chenetal., 2020]. TakuM ynHOM
3HAYHO CHPOILYETHCS Ta MOJIMIIYETHCS MPO-
LIeC BUPOOHUIITBA NPOAYKIIil POCIMHHUIITBA.

BonHouac, BHMCOKa HACHUUY€HICTb PUHKY

Edition
29 (43)

Technical and technological aspects of development and testing of new machinery
and technologies for agriculture in Ukraine

MOOIJTbHUX AOAATKiB Ui arpapiiB Mae $K
MO3UTHUBHI, TaK i HeratuBHi cTopoHU. Ilo-
psif i3 IUPOKUM BUOOPOM, BOHA IIPUXOBYE B
c0o0i pU3MK BCTAHOBJICHHSI Ta BUKOPUCTAHHS
HEAOCTAaTHbO SIKICHOTO IPOTpaMHOro 3abe3-
MeYeHHs1, a00 TaKOro, sIK€ He € MpPOTeCTO-
BaHUM JIJISI KOHKPETHUX YMOB BUPOOHMIITBA.
Hanpuknan, omHuM i3 Kpamux (i Y41 HE €au-
HUX y CBOEMY pOJi) MOOIIbHMX [10JATKiB
JJIsI OIepaTUBHOIO BM3HAYEHHSI €BalOTpaH-
cripauii 1is1 cmMapTdoHiB Ha 0a3i Android €
EVAPO. Po3poObHUKM MOOiIBHOrO aojaTka
BUKOPUCTOBYBaJiu pekoMmeHmoBaHuii P®AO
aJITOPUTM PO3PaxyHKy BUIApOBYBAaHOCTI (a
came piBHIHHS [lenmaH-MoHTeiiTa) Ha 0a3i
METEOPOJIOTIYHUX JTaHUX, OJCPKAHMUX 3a Te-
ojnokatiieto i3 cepepiB NASA-POWER. Ili-
JIOTHE TIOPiBHSIHHSI PE3YJbTaTiB KaJIbKYJISI-
il eBarnoTpaHciipalii B fogatky EVAPO 3
(bakTUUHUMM 3HAYEHHSIMU, OJEPKAHMMU Ha
METeOCTaHIlil, OyJ10 JOBOJIi ONTUMiICTUYHUM:
iHIeKc BigmoBigHocTi craHoBuB 0,67, cepen-
HbOKBaJpaTnyHa noxuoka — 0,95 MM, a Ko-
ediuieHT gerepminauii — 0,72. Brim, giiicHo
BUCOKOI TOYHOCTI, SIK CBiI4aTh JaHI, JOCST-
HyTO He Oyno [Junioretal., 2019].
ITocranoBka 3aBmanb. Buxonsium 3 BKa-
3aHOI0 BMILE Ta BUCOKOI aKTyaJIbHOCTI MpPO-
OJ1eMU OIepPaTUBHOIO YIIPABJIiHHS 3pOILICH-
HSIM B YMOBaX 3pOCTaHHSM IOCYIIUIMBOCTI Ha
ITiBaHi YkpaiHu, MeTOO AOCIiIXKEHHS OyJ10
BUMBYEHHSI MOXJIMBOCTiI 3aCTOCYBaHHSI arpo-
BUPOOHUKaAMU MoOiIbHOro nomatky EVAPO
JUIS OLIHKM €BamoTpaHCIIipalil SIK TOJOB-
HOI'O0 arpoMeTeOpPOJIOTiYHOTO iHIEKCY, SIKMIA
BU3HAYa€ MOTpeOy B LUTYYHOMY 3BOJIOKEHHI.
Metoau i marepiaau. JlocmigKeHHSI BU-
KOHYBaJIM BOPOAOBX XOJOZHOTO OCIHHBOIO
nepiogy 2020 poky (’KOBTE€Hb-JIUCTOIAA) Ta
terioro mepiogy 2021 poky (TpaBeHb-cep-
MEeHb) i3 BUKOPUCTAHHSIM METEOPOJIOTIUHUX
JaHUX XEepPCOHCBHKOI 00JaCHOI TigpomeTe-
OpOJIOTIYHOI CTaHIIil A BUKOHAHHS €Ta-
JIOHHUX PO3paxyHKiB e€BamoTpaHCHipalil y
KOMIT' IOTEpPHOMY MporpaMHOMYy 3a0e3Iie-
yeHHi EToCalculator, sike € peKoOMeHJ0-
BanuM PAO [Raes & Munoz, 2009]. Hani
3a MepioJ rpydeHb-KBITEHb HE BKJIIOYEHO Y
JOCJIIIKEHHSI, OCKUJIBKM Yy LIEW TIepiof 4acy
3a3BMYail 3pOIIEHHSI HE IIPOBOAUTHCS Ye-
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pe3 BiICYTHICTb BOIM Y MepexKaX Ta HU3bKY
BOIOMOTPeOy KyabTyp y Liei mepioa. Pos-
paxoBaHi BEJIMYMHM €BaIllOTpaHCIIipalil Io-
PiBHIOBAJIM 3 OCTAHHIMHU, OJIEpPXaHWMU B
MoOitbHOMY noaatky EVAPO. JIng ouiHku
TOYHOCTI BUKOPUCTOBYBAJIM TpaiyHUid Me-
TOJA Ta METOAM MaTeMaTU4YHOI CTAaTUCTUKU:
KaJIbKYJISLi0 KoediuieHTiB Kopensuii (R),
nerepMiHauii (RSQ), a Takox cepeaHboi abd-
COJIIOTHOI MoxuOKu y Bigcotkax (MAPE) gk
OKpEMO I XOJIOAHOTIO 1 TEIJIOrOo MepiojiB
JIOCJIIKEeHb, TaK 1 IJIsI BCIEl BUOIpKW 3ara-
gom [Taylor, 1990; Coleman & Swanson,
2007]. CraTucTU4HI po3paxyHKU Ta rpadid-
HY poOOTYy BUKOHYBaJIUd B TaOJUYHOMY IIPO-
necopi Microsoft Excel 365. IMoninom apy-
roro cTyneHsi OyB 3aCTOCOBaHUI SIK 6a3oBa
MaTeMaTMyHa MOJeJb I KajliOpyBaHHS Ta
MOJIITIIEHHS Pe3yJbTaTiB OLIHKMA €Barlo-
TpaHchipaliii B MoOiJIbHOMY noaaTtky EVAPO
[Ostertagovo, 2012]. Perpeciiinuii anaii3 i
noOyI0BY MOJiHOMIiaJbHOI MOJAEJi JApPYyroro
CTyIleHsl OyJIO peajli3oBaHO B MPOrpaMHOMY
KoMmIuiekci BioStatv 7.

Pe3yabTaTn. 3riZHO 3i CTAaTUCTUYHUMU
poO3paxyHKaMM MOXHa JIiATHM BUCHOBKY IpPO
HEAOCTAaTHIO TOYHICTh OLIHKM €BaIlOTpaH-
cnipauii  Mob6inbHUM gogatkom EVAPO,
0COOJMBO B Temauii mepiona poky (tadi. 1).
Ckaximo, BeJIMYyMHa Koe(illiEHTy Kopessi-
il AJ1 TIepioAy TpaBE€Hb-CEPNEeHb CTAHOBUTh
jume 0,30, mo Bka3sye Ha ciaabKuii 3B’S-
30K, a BeJIMuMHa noxudOku B 41,43 % kaxe
Npo MOCepPeaHi piBEHb BIPOTIAHOCTI TaKoO-
ro mporHosy 3rimHo 3 Morenoetal. (2013).
Y3arajgbHeHHSI TEIUIOTO i XOJOAHOIO Iepio-
JIIB POKY 3HAYHO MOJIIIIYE TOYHICTh MOJE-
Ji (koediuieHt kopensuii — 0,93, koedini-
eHT netepMminarii — 0,86), 1110 CBIAYUTH PO
MOXJIMBICTh BUKOPUCTAaHHSI MOOIJILHOIO J0-
JaTKa JJIsl BiACTEXEHHS 3arajJlbHOro TPEHIY

eBanoTpaHchipaliii. BtiMm, 3aHaaTo BHCOKaA
rmoxuoka y 88,75 % He 3aimia€ MOXINBOCTI
pekomeHayBatu EVAPO a9 ouiHKM eBamno-
TpaHCITipalil Ta ONepaTUBHOIO TMJAHYBAaHHS
Ha 11 OCHOBI PEXMMY 3POILLICHHS.
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PucyHoK 1 - MpadiuHa OLiHKa pO3paxyHKIiB
eBanoTpaHcnipauii y MobinbHoMy gopaTtky EVAPO
Ta eTanoHHIn nporpami PAO EToCalculator

Ta6nuusa 1 - Pe3ynbTaTu CTaTUCTUUYHOT OLiHKM NMOPIBHAHHA eBanoTpaHcnipauii
po3paxoBaHoOi Yy MOGinbHoMy poaatky EVAPOTa B eTaNloOHHIN KOMM’IOTepPHiN nporpami
®AO EToCalculator

CTaTUCTUYHUNA Tennuu nepion XonopgHun nepion Y3aranbHeHUM!
NOKa3HUK (TpaBeHb-CepneHb) (OKoBTeHb-nUcTonaa) nepion
R 0,30 0,79 0,93
RSQ 0,09 0,63 0,86
MAPE, % 41,43 137,02 88,75
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I'padpiuHa oliHKa pe3yabTaTiB BCTAHOB-
JII0€  (paKT 3aBUILEHHSI BEJIMYMHMU €BaIlo-
TpaHcHipauii MoOiibHUM noaatkoM EVAPO
y TEIUIMI Tepiol POKY, Y TOM 4Yac K Yy XO-
JIOOHUI TIEpiol BIACYTHS €IMHA 3aKOHOMIip-
HiCcTh y Toxubkax (puc. 1).

PerpeciiiHa mojiiHOMiajbHa MOJEIb IO-
Jimuuiaa  @yHKUiOHAJbHY OILIHKY eBaro-
TpaHcHipalii B MooiibHOMY noaaTtky EVAPO.
[ToniHomianbHa MoAeab, po3pobiieHa IS
y3araJibHEHOIro IIepioay MOCIiIKEeHHS, Ma€
ICTOTHO Kpallli TTOKa3HUKU CTaTUCTUKU: KO-
ediuieHT kopesuii 0,95, koediuieHT geTep-
miHauii — 0,90, ckopuroBaHuili Koegilli€HT
nerepMiHauii — 0,89. 3a mux yMoB 1oxu0-
ka komOiHoBaHuX (EVAPO Y mnoyiHOMialb-
Ha Mojeab) po3paxyHKiB MAPE ctaHoBuTh
47,52%, a6o Ha 41,23% MeHIlIe HiX 3a OLiH-
KM Y HEKaJiOpoBaHOMY JOAATKY.

Binacue mopmens mae suniso: —0,6121
+ 1.3038 x EVAPO — 0.0664 x EVAPO?
(EVAPO — BenumumHa eBamoTpaHcCHipallii,
olliHEHa B MOOiJIbHOMY J0JaTKy, MM/100Y).

I'padpiuna anpokcumaliisi Moaesi HaBeae-
Ha Ha PUCYHKY 2.

Howmii. [lani HamMu 3amjlaHoBaHE BUBYEHHSI
IHIOMX 1[IKABUX IHTEJIEKTYaJIbHUX TPOJIYKTIB
JJISl «PO3YMHOT0O» CUTIBCHKOTO TOCIIOJapCcTBa
JUIS 1X TIOMYJIsIpM3allil Ta ONTUMi3allil BUKO-
PUCTAHHS Ha MPaKTULIi Ta B HAYKOBUX JIOCJIi-
JIOKEHHSIX.

BucHoBgku. PesynbratamMu  mociimkeHb
OyJ10 BCTAHOBJIEHO, 110 MOOUIBHMIA JOJATOK
EVAPO He Moxe OyTM BUKOPUCTAHUIA ISt
OLIIHKM €BaloTpaHCIipalil Ta IUIaHyBaHHS
peXMMYy 3pOILIEHHS Yyepe3 BUCOKY MOXMOKY B
OL[IHIII LBOTO arpOMETEOPOJIOTIYHOIO IT0Ka3-
HuKa. BTiMm, icTOpUYHUMIA TpeH BUITApOBYBA-
HOCTI JOBOJIi TOYHO MEPENAETHCI TOAATKOM.
BonHouac, 3a motpedu MOXIMBE KOPUTYBaH-
HSI pOo3paxyHKiB MOOUJILHOTIO J10JaTKa MOJIiHO-
MOM JpPYTroro CTyIeHsl, 110 pOOMUThH iX OiIbLI
MPUITHITHUMU Ta HAJA€ MOXJIMBICTbL OOMe-
KeHoro 3actocyBaHHs1 EVAPO Ha nipakTuili.
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ANALYTICAL STUDY OF FRICTIONAL AUTO-VIBRATIONS IN
SYSTEMS WITH TWO DEGREES OF FREEDOM

Vozhehova R., D-r Agr. Scs, Prof., Academician of NAAS,

Lykhovyd P., Ph. D.,

Institute of Irrigated Agriculture of NAAS

Summary

The article presents the results of the study on the accuracy of evapotranspiration in the EVAPO
mobile application.

The aim of the work is to provide recommendations on the effective use of the mobile application for
the prompt, low-cost and convenient determination of evapotranspiration and planning the irrigation regime.

Materials and methods. The study was conducted in the autumn of 2020 and in the summer
of 2021 using meteorological data from Kherson Regional Hydrometeorological Station, which were
used for reference calculations of evapotranspiration according to the method recommended by FAO
(Penman-Monteith equation) in the ETo Calculator software. The calculated values of the reference evapo-
transpiration and those obtained in the EVAPO mobile application were compared with each other through the
computation of the correlation coefficients, determination coefficients and mean absolute percentage errors
to assess the accuracy of the data on the studied agrometeorological index in the mobile application. Statistical
calculations and graphical models were performed using Microsoft Excel 365 spreadsheet processor. Polynomi-
al regression was applied to calibrate and enhance the performance of original EVAPO application.

Results. It was found that the EVAPO mobile application without additional calibration cannot
provide the proper accuracy of the evapotranspiration calculation. During the cold period of the year
(October-November) the mean absolute percentage error was 137.02 %, and during the warm period
(May-August) it was 41.43 %. The general error of the calculation in the mobile application compared
to the ETo Calculator reference values was 88.75 %. At the same time, EVAPO makes it possible to ac-
curately track the trend of evapotranspiration dynamics, the coefficient of determination of the mode/
is 0.86. In the warm period of the year, there is a tendency to overestimate the value of evapotrans-
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piration, and in the cold period of the year, no clear pattern was found. The evapotranspiration values
adjusted by the polynomial regression model obtained in the EVAPO mobile application allow their use
in operational irrigation planning.

Conclusions. The EVAPO mobile application is a convenient, accessible tool for the rapid assess-
ment of evapotranspiration. However, its implementation on the territory of Ukraine cannot be recom-
mended without preliminary calibration for each specific agroclimatic zone due to enormous errors in
the estimation of evapotranspiration value.

Key words: evapotranspiration, ETo Calculator, mathematical analysis, irrigation, operational planning.
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OLLEEHKA TOYHOCTU PACYETOB 3BANOTPAHCINMUUPALIUUN B
MOBWUJ/1IbHOM NPUNOXXEHUUN EVAPO

BoxeroBa P., n1-p c.-x. Hayk, nipod., akag. HAAH,

JIuxosup II., KaHI. C.-X. HayK,

HMucrtutyt opomaemoro 3emueaenns HAAH

AHHOTauNs

B cTatbe n3/10)KeHbl Pe3y/IbTaTbl U3y YEeHMUS] TOYHOCTU OMPeaesIeHUS 3BaNOTPAaHCIMPaLMM B MOBUIIb-
HOM ripusioxeHun EVAPQ.

Llesibro pa6oThl SB/19€TCS MPEefOCTaB/IEHNE PEKOMEHAALUMMN M0 d3DBHEKTUBHOMY MPUMEHEHMIO MO-
OUITBHOIO MPUITOKEHMS A1 ONepaTuBHOro, HegopPoOroro 1 yaobHOro ornpeneseHus UCrnapsemMocTi m
M/1QHUPOBAHUST PEXKMMAE OPOLLIEHMS.

Marepunasibl u meroabl. Vicc/ieqoBaHWS BbIMO/IHA/IM B OCeHHu riepuog 2020 roga v B JIETHUMA re-
puon 2021 roga C  UCO/Ib30BaHMEM METEOPOSIONMYECKUX AaHHbIX XepCoHCKo¥ 06/1aCTHOM  rgpo-
METEOPOsSIONMHYECKOM  CTaHLMY, KOTOPbIE MPUMEHSI/IM /19 ITaJ/IOHHbIX [PACYETOB  3BarloTPaHCIMPAE-
o meroay, pekomeHpaoBaHHoMy DAO (vpaBHeHue [leHmaH-MoHTenT) B rporpamme EToCalculator.
PaccyuntaHHbIe BETNYMHBI MCIIaPSIEeMOCTH 10 ITA/IOHHOMY METOAY U MOJIYHYEHHbBIE B MOBUIbHOM MOMTOMEHMN
EVAPO cpaBHmBaiv Mexxay cobow C oripenesieHmemM KoO3hMhULIMEHTOB KOPRPRETSLMN, AETEPMUHALIMN 1 CREOHEN
a6CO/IIOTHOM MOrPeLLIHOCTH B MPOLEHTaX A/151 OLEHKU TOYHOCTU AaHHbIX 00 UCC/IeAYEMOM arlpOMeTeopOsI0M-
YECKOM MHAEKCe B MOBU/IbHOM MpnIoxeHu . CTaTUCTUYECKME PAaCHYETbI U rpaghmyeckmne Moaesm 6bi/im BbiroJi-
HEeHbI C MCO/Ib30BaHMeM TabJiM4HOro ripoLjeccopa Microsoft Excel 365. KasumbpoBaHme v yiiyylueHne 6a30B0ro
hyHKLMOHaa rpuioxeHns EVAPQO 6biim OCyLLEeCTB/IeHbBI C [MOMOLLIBIO MO/IMHOMUAIIBHOM PErjpeCcCHim.

Pe3ynbrartbl. YCTaHOB/IEHO, YTO MOGM/IbHOE ripusioxeHne EVAPO 6e3 [orosIHUTEe/IbHON Ka/IMOpOBKM
He MOXEeT obecreynTb AOSINHOM TOYHOCTU pacyera 3BaroTpaHcrivpaumn. B xonoaHswt nepuosn roga (ok-
TS6pPb-HOSOPL) CPenHSS abCO/IFOTHAS MOrPeLLIHOCTL cocTaBuia 137,02 %, a B Tervibivi (Mavi-aBrycr) - 41,43
%. Ob6Las rnorpeLIHOCTb PAacCYeToB B MOOUIIBHOM MPOUIONKEHUN 10 CPABHEHUIO C 3TAJIOHHOM MPOrPaMmMon
EToCalculator cocraBsuna 88,75 %. B 10 »xe Bpems EVAPO [aeT BO3MOXXHOCTb JOCTATOYHO TOYHO OTC/IEXKMU-
BaTb TPEH AMHAMUKM 3BAroTPAHCIMPALIMMN, KOIGDMUUMEHT geTepMuHaLumm mogesam cocrtassisger 0,86.8 Te-
M/IbIV repmod roga Hab/IioAaeTcsl TeHACHUMST K 3aBbILLIEHMIO BE/TMYMHBI 3BAMOTPAHCIMPALMM, & B XOJI04HbIV
rnepuoa roga YeTkow 3aKOHOMEPHOCTU He OOHapyXeHO. CKOPPEKTUPOBAHb! C MOMOLLIbIO MOJIMHOMMNAESTbHOM
PErPEeCcCHMOHHOM MOAEIN BESINYNHBI UCIIaPSIEMOCTH, MOJIyYEHHbIE B MOOMIIBHOM ripuioxxeHmm EVVAPO, no3so-
JISIFOT MCI10/1Ib30BaTh UX B ONepPaTMBHOM J1aHUPOBAHMN OPOLLIEHMS.

BbiBogbl. MobuibHoe nipunoxeHne EVAPO sBrisercs yaobHbIM OCTYNHbIM MHCTPYMEHTOM Orepa-
TUBHOWM OLI€HKM 3BaroTPAHCIMPAaLMU. BripodeM, MoKa YTo ero rnpuMeHeHme Ha TepPUToOpmumn YKpanHbl He
MOXKET ObITb PEKOMEHJOBAHO 6E3 MpenBapUTEe/IbHOM KaJIMOPOBKMN AJ15 KaXKOO0N KOHKPETHOMArPOK/IMMa -
TUYECKOM 30HbI M3-3@ C/IMLLIKOM GOJIbLLIOV MOrPEeLLUHOCTMY B OLI€HKE MCrapsieMOCTH.

KnroueBbie csioBa: vicriapssemMocTb, EToCalculator, MaTeMaTuyeckm aHasin3, opoLLIeHUe, OnepaTus-
HOE r/1aHMpPOBaHMe,
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