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ensuring a year-round supply of vegetables to the market, and, more broadly, ensuring the country’s food
security.

The aim of this study is to select the optimal parameters for a portable hydroponic system using
intermittent flooding and the corresponding plant cultivation technology, which will increase plant productivity
through the use of phytomatrices with varying ratios of red to blue light components, different densities of
photosynthetic photon flux, and the use of a nutrient solution based on biological preparations.

To optimize the efficiency of growing vegetable and berry crops, the design of the experimental portable
flood-and-drain system was improved with an enhanced integrated artificial lighting system based on specialized
phytomatrices. The proposed technological solutions in the modernized portable hydroponic system for periodic
flooding make it possible, when growing basil, to optimize the initial conditions for vegetation and increase seed
germination energy and the accumulation of plant green mass, reduce the duration of plant maturation, and
intensify leaf mass growth. The selection of optimal lighting contributes to more stable photosynthesis under the
established microclimate conditions inside the system.

Thus, after analyzing the statistical data from the experimental studies, it can be concluded that when
growing basil plants in a modernized portable intermittent-flooding hydroponic system to achieve stable
photosynthesis without leaf scorch and acceptable microclimate conditions inside the system, the optimal ratio of
red to blue light sources ranges from 1:6 to 1:8 units in phytomatrices. Furthermore, the optimal range for
photosynthetic photon flux density (light intensity) is between 250 pmol/m?/s and 270 umol/m?s, which is the
most effective.
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ExcriepuMeHTabH1 JOCIKEHHSI POOOTH CTPYHHOTO
pelera

PoGora mpucBsiueHa eKCHeprUMEHTAIFHOMY BH3HAYEHHIO PalliOHATBHOI poO0YO0I JOBXHMHHM CTPYHHOTO
perrera 3epHoo4YHCHOI MamMHU. CTpyHHI pelnera € NepCHeKTHBHUME CeNapyBaJbHHUMH POOOYMMH OpraHaMu
3aBISKH CAMOOYHIIEHHIO POO0YO0T MOBEPXHi, HU3bKIH METaJOMICTKOCTI Ta 3HIDKCHIM CXWIBHOCTI 10 3a0MBaHHA
MOPIBHSIHO 3 TPOOMBHUMH pELIeTaMu, IPOTE iXHi pamioHaIbHI PO3MIPH CYTTEBO 3aJIeKaTh BiJl YMOB POOOTH.

Mertoro mociiKeHHs OyJI0 BCTAaHOBJICHHS BIUIMBY IOAadi 36pHOBOTO MaTepiaiy, KyTa HaXWiy periera
Ta BOJIOTOCTI 3€pHA Ha POOOUY JOBXKHHY CTPYHHOTO peleTa, MOTpiOHy s 3aBEpIICHHS MPOIIeCy CemapyBaHHs.
JocnimKeHHsT BUKOHAHO METOJOM MOBHOTrO (akTtopHoro ekcnepumeHty tumy I[IDE 2°. BinrBoproBanicTh
pe3yJbTaTiB MiATBEpKEHO 3a KpurepieM KoxpeHa, CTaTHCTHYHY 3HAYYILICTh KOE(ILIEHTIB — 3a KpUTEpieEM
CThI0ICHTa, a[ICKBATHICTH MOJIEI — 3a KpuTepiem PDirepa.

OTpHrMaHO aJileKBaTHE PIBHSIHHS PErpecii, sIKe OMHUCYE 3aNISKHICTh TOTPIOHOT poOOUOT JOBXKHUHM pelieTa
BiZ 3MIHHUX (akTOpiB. YCTaHOBJIEHO, IO HAMOUIBIIMI BIUIMB Mae€ rojadya marepiaiy, MpH HbOMY BOJOTICTbH
3epHa 1 KyT HaXWIy pelleTa € MeHII BILTMBOBUMH. BusBieHo, 1110 301IbIIeHHS BCiX (DaKTOPIB MOTIpIIy€ ITpoLec
NPOCIIOBAaHHS 3€pHA, 30UIBIIYIOYH TOTPIOHY poOOdy JOBXKHHY peuiera. Pe3ynbratn MoxyTh OyTH BHKOpPHCTaHi
IUIsl OOTPYHTYBAHHS KOHCTPYKTHBHHUX ITapaMeTpiB CTPYHHHUX PELIiT 36PHOOYMCHUX MAILHH.

CTPYHHE pelieTo, podoua MOBXKHHA, ceMapyBaHHS 3epHA, BOJIOTICTH 3epHAa, NMOBHHI (aKTOpPHMI
eKCIIePUMEHT, PiBHSHHSA perpecii, moBepxHs BiIryKy
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IlocranoBka mnpodiemu. SkicTb 1 eHeproeeKTHBHICTh 3E€PHOOUYMCHUX MAIUH
3HaYHOI0 MIpOI0 BH3HAYAIOTHCS KOHCTPYKIEID Ta pPEXKUMaMU POOOTH CemapyBaJbHUX
pobounx opraiB. [lopsin i3 TpagumiiHUMH TPOOMBHMMM Ta 3BapHUMHU pEIIeTaMU BcCe
yacTillle yBara JIOCJIIJHUKIB 30CEPEKY€EThCS Ha CTPYHHHUX pelieTax, po0oya MOBEPXHS SIKUX
YTBOpPEHA CHCTEMOIO MapalielbHO HATATHYTHUX CTPYH, a00 TakuX, L0 PO3MIUPSIOTHCS B OIK
pyxy 3epHoBoro matepiany [1, 10-12, 16-19, 24]. Taki pemera MalOTh psl MEpeBar: BOHU
CaMOOYHINAIOTHCS MMiJ] Yac KOJIMBaHb, MAalOTh MEHIIY METaJIOMICTKICTh, Kpalle MPOMyCKaloTh
NpiOHY (pakiito 1 MEHII CXWIbHI 10 3a0MBaHHS BOJIOTHM 1 3aCMIY€HHUM MaTepiajoM, a KpiMm
TOT0, 1X MOTEHIiaN ePEeKTUBHOCTI, 3 MO3MINI 3a0e3MeyeHHs IUIONI >KMBOTO IMepepily, Mae
HaWBUII 3HA4YeHHd [3, 7, 10, 12].

Haii6inp BakIuBI mapaMeTpH PELIiT, K1 BU3HAYAIOTh MTUTOMY MPOTYKTUBHICTH — iX
mmprHa 1 noBxuHa. [Ipumyomy poboya MOBKMHA, Ha SKIM 3aBEPIIYETHCS BIIOKPEMIICHHS
3epHa BiJ JOMIIIOK, ICTOTHO 3aJI€KUTh BiJl MOJayl MaTepialny, KyTa Haxwiy peliera Ta
¢i3uKO-MeXaHIYHUX BJIACTUBOCTEH 3€pHA, HacaMmepea WOro BOJOTrOoCTi. 3aBHIneHa poboua
JIOBXKMHA MPHU3BOIUTH 10 3POCTAHHS rabapuTiB 1 MaTepiaJIOMICTKOCTI MAIIMHM, 3aHM)KEHA —
JI0 HETIOBHOT'O CerapyBaHHS Ta BTpaT. ToMy 0OIpyHTYBaHHS pallloHaJIbHOI poO040i JOBKUHU
CTPYHHOTO pellieTa 3 ypaXyBaHHSIM YMOB HOro poOOTH € akTyaJbHUM 3aBJIaHHSIM.

AHani3 ocTaHHiX gociaimxkenb i myoOaikamiid. [TutanHsM cenmapyBaHHS 3epHa Ha
pemeTax pi3HUX TUMIB Ta IJIAHYBAaHHIO BIJMOBIJHUX EKCIIEPUMEHTAIbHUX TOCIIIKEHb
NPUCBSYCHO 3HAYHY KUTBKICTH mpamsb [2, 4-6, 13-15, 21-24]. KiiacuuHi METOAWKH TUTaHyBaHHS
6araTo(akTOPHOrO €KCHEPUMEHTY i CTaTUCTUYHOTO OOpOOJIEHHS pe3yJbTaTiB Jal0Th 3MOTY
3a MiHIMQJIBHOI KIJIBKOCTI OCIiAIB OTPUMYBATH aJeKBaTHI MaTeMaTU4HI MOJIEIi TPOLeCy Ta
OILIIHIOBATH CTYIiHb BIUTMBY OKpeMHUX YMHHUKIB [8, 20]. Pa3oM i3 TuM, BIUIMB BOJIOTOCTI 3epHA
Ha po0OoYy JOBXHHY CaMme CTPYHHHX PEIIIT Y HasSBHUX JDKEpeiax BUCBITICHO HEIOCTATHHO!
OUIBILIICTh JOCTIIKEHb BUKOHAHO I CYXOro Marepiany abo 0e3 BHOKpEMJICHHsS BOJIOTOCTI
SK CaMOCTIHHOTO (pakTopa. OCKINBKH MiABUIICHHS BOJOTOCTI CYTTEBO IMOTIPINY€E TUTMHHICTS i
MPOCIIOBAHICTh 3€PHOBOTO MaTepialy, MOro BpaxyBaHHS MPH OOIPYHTYBaHHI MapaMeTpiB
CTPYHHOT'O penieTa € HeOOX1THUM.

ITocTanoBka 3aBaaHHA. MeTol0 poOOTH € eKCIIEpUMEHTAIbHE BCTAHOBJIEHHS BILIMBY
1oJadi 3€pHOBOTO MaTepiaiy, KyTa HaXWIy pelieTa Ta BOJOTOCTI 3epHa Ha poO0Uy TOBKUHY
CTPYHHOTO HepyXoMoro (6e3MpuBiIHOTO) peliera, MOTPiOHY A 3aBEepIICHHS CelapyBaHHS, a
TaKOX OTPUMAaHHS a/IeKBaTHOI PErpeciitHOi MO MpoIecy PO3AiICHHS sl OOIpYyHTYBaHHS
palfioHaJbHIX MapaMeTpiB poOOYOro OpraHy.

Buksianx ocHoBHoro wmarepiany. /s mpoBeneHHS EKCIIEPUMEHTIB HamMHu OyJio
PO3pO0IIEHO 1 BUTOTOBJICHO JIAOOPATOPHY YCTAHOBKY (puC. 1), OCHOBOIO SIKOi € OpUTiHAJIbHE
penieTo, OcHamieHe cTpyHamu 3 mojiiMepy Dyneema, miamerpom 0,13 mMm. PoGodui orBOpH
(kaHaM) MAlOTh MMOYATKOBUK pO3MIp 2 MM 1 pO3MHPIOIOTBCA B OIK pyxy Marepiany,
3a0€3Meuyr0Yr YMOBY CAMOOYHIIIEHHS BiJl 3a0MBaHHSI.

PerymioBanHs mojadi 31HCHIOBAJIM 3aC/IIHKOIO, TOJIOKEHHS sIKOi OyJi0 momnepegHbo
BigTapoBaHo. KyT Haxwiy pemera 3MIiHIOBAIM WIAHATTAM onopu OyHkepa. Bomoricts
matepiany (IIIEHUI) Ha HWXKHBbOMY PiBHI Oyina mOpupoAHboro 1 craHoBuia 12,3%.
301TBITYBaM BOJIOTICTh NUISIXOM IITYYHOTO 3BOJIOKEHHS 1 BUTPHMYBAHHS 4 TOTUHH TIEpe.
MPOBEACHHSIM JOCIIIIB.

BuMiproBaHHs ~ BOJIOTOCTI  3/IMCHIOBAIM  EKCIPEC-METOJOM 32  JOMOMOIOIO
nabopatoproro Bojoromipy WILE 55 (puc.2).
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Pucynok 1 — JlabopatopHuii 6e3npuBiHUIA CTPYHHUI cenapaTop 3epHa
Joicepeno: pospobneno asmopom

[lin yac mpoBeaeHHS MOCIHIIIB KPUTEPIEM OIHKHU Mporecy Oyjo MpUHATO podody
JIOBXXUHY CTPYHHOTO pemiera L, MM — JOBXHHY IUISHKH, Ha SIKId JTOCATA€THCS TOBHE
npocitoBaHHsd  3epHa. JOCHIPKEHHS NPOBOAMIM  METOJOM  IIOBHOIO  (haKTOPHOTO
excriepumenty tury 1IOE 2°. Hamu posmmpeno monepensiii excriepument [17] i mposeaero
BHUBUEHHS MPOILIECY MiJl BIUIMBOM TPHOX (PaKTOpiB: Mojayi 3epHOBOro Mmarepiamy (J, KyTa
HaxXwiy pemera o Ta BoJorocti 3epHa W. KoxeH 1ociin TOBTOpIOBANM TpHUYl Y
pPaHIOMI30BaHOMY TOPSAKY JAJsl MiJBUIIECHHS JOCTOBIPHOCTI pE3yNbTaTiB 1 3MEHILIEHHS
BEJIMYMH JIFOYNX ITOXHUOOK.

PiBHi Ta iHTepBanu BapitoBaHHs (aKTOPiB HaBeIEHO B Ta0I. 1.

PucyHok 2 — JlaboparopHuii Bosoromip 3epHa
Jicepeno: pospobaeno agmopom
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ouop | Mo [ Kot [ Hyons B e
ITogaua, xr/rox 0 Xz 360 530 700 175
Kyt Haxuny pewera, rpaz a X2 25 27,5 30 3
Bomnoricts 3epHa, % w X3 12,3 14,2 16,1 1,9

3anexHicTh (QYHKIII BIATYKY Bil KOJOBaHUX (DaKTOPIB OINHKCYBaJd HEMOBHUM
MOJIIHOMOM HEPIIOTo MOPAIKY 3 epeKTaMu B3aEMOIi:

Y =botbsx1Tbox21bsx3tbiox X2t b13x1x31D 23X 2X5+Hb 123X 1X 2X 3,

(1)

ne by — BUIBHUN uieH; by, b, bz — KOE]IIIEHTH, O XapaKTEPHU3YIOTh BIUIMB BiJIMOBIIHIX
dakropiB; bz, biz bzz bz — xoedimieHTH e]ekTiB B3aeMOAil; Xz, Xz X3z — KOJIOBaHI

3Ha4YeHHs (aKTOPiB.

[Tnan-matpuiro moBHoro ¢akroprHoro excrnepumenty (IIDE 2°) naegeno B Tadm. 2.

Tabmuns 2 — [Mnan-marpurs [1OE 23

Ne Xz Xz X3 X1X2 X1X3 X2X3 X7XoX3
1 -1 -1 -1 +1 +1 +1 -1
2 +1 -1 -1 -1 -1 +1 +1
3 -1 +1 -1 -1 +1 -1 +1
4 +1 +1 -1 +1 -1 -1 -1
5 -1 -1 +1 +1 -1 -1 +1
6 +1 -1 +1 -1 +1 -1 -1
7 -1 +1 +1 -1 -1 +1 -1
8 +1 +1 +1 +1 +1 +1 +1

Pe3ynpTatu mocniiB 3a MOBTOPHOCTAMHU Ta OOYUCIICHI CEpeIH] 3HaUeHHS 1 BHOIPKOBI

mucrepcii HaBeJeHo B Tab. 3.

Tabmuis 3 — PesynpTaTl eKCiepuMEHTAIBHUX JTOCIIKECHb

Ne JocnigHe 3HaUYEHHS J,, MM 32 TIOBTOPHOCTSIMH Cepenne Jucnepcii
) I II 111 Fuy MM S2,

1 94 98 102 98 0,16

2 145 148 151 148 0,09

3 118 121 124 121 0,09

4 172 176 180 176 0,16

5 116 119 122 119 0,09

6 170 174 178 174 0,16

7 142 145 148 145 0,09

8 201 205 209 205 0,16
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OnHopimHICTh Jaucnepciii (BIATBOPIOBAHICTh JOCIIIIB) TEPEBIPSIN 3a KPHUTEPIEM
Koxpena i BcTaHOBWIIH, 110 AOCIIIU € BIATBOPIOBAHUMH, OCKIIBKH BUKOHY€ETHCSI YMOBA!

G=0,16 <G(0,05; 8; 2) =0,5157. 2)
[Ticnsa mpoBeaeHHS PO3paxyHKIB KOSdIli€HTIB, HAMH OTPUMAHO PIBHSHHS perpecii
Y =149,4+26,4 x;+12,4 x5+13,6 x3+2,4 x; x>+0,1 x; x3-0,4 x5 x3. 3)

[epeBipuBimn 3HauyyHicTe kKoediuieHTIB 3a kputTepiem CTbhIOAECHTa, BUSBWIH, IO
nmomapHa B3aeMOJIisl (pakTOpiB HE BILIMBAE HA MPOIEC, TOMY CKOPOTHIIM OTPUMaHE PiBHSIHHS
710 BUTTISILY

Y =149,4+26,4 x;+12,4 x,+13,6 x3. “)

AJIeKBaTHICT, MOJENI TepeBipsuin 3a Kpurepiem @imepa i BCTAaHOBWIJIH, IO
noOysoBaHa MOJENb aJeKBAaTHO OMNKCY€E OCHIIPKYBAaHUH IPOIEC, OCKIIBKH BHKOHYETHCS
yMoOBa:

F=1,77<F(0,05; 4; 16)=3,01. (5)

AHani3 piBHAHHS (4) MOKa3ye, 1m0 BCl Tpu (HaKTOpH 30UIBIIYIOTH MOTPIOHY pobouy
JNOBXHHY pemiera. HailOinpmuii BIUIMB CHpaBiisge€ IMojgada 3€pHOBOTO MaTepiamy, Mo
HOSICHIOETBCA 3POCTAHHSAM TOBIIMHHU LIapy, B pe3yjibTaTi 4YOro HIXKHI 3€pHa JOBILE
J0CSTal0Th po00Y0i MOBEPXHI, IO TMOJOBXKY€E 30HY CenapyBaHHs. BIIIMB KyTa Haxuiy
HOSICHIOETHCS 30UIBIIEHHAM IIBHUJIKOCTI 1 CKOPOYEHHSM 4acy KOHTAKTy 3€pHa 3 pelIeToM
3a Oimpmux KyTiB. IligBumieHHs BoiOrocti mependadyBaHO MOTIpIIye IUIMHHICTD 1
MPOCIIOBaHICTh 3€pHA, BHACHIJOK YOO IS 3aBEpIICHHS CemapyBaHHS MOTpiOHaA OiibIna
JOBXKMHA penieTa.

[To6ynoBani moBepxHi BiAryKy (puc.3) [I03BOJSIOTH HAOYHO CIOCTEpiraTu
OTpUMaHi 3aKOHOMIPHOCTI 1 MIATBEPIKYIOTh MOHOTOHHE 3pOCTaHHS POOOUYOI JOBKWHU
pemieTa 3 MiABUIIEHHSM YyciX Tpbox ¢akTopiB. HaiimeHma po6Goda noOBXHHA — OJIU3BKO
100 MM pgocsAraeTbcs 3a MiHIMAIBHHUX 3HAY€Hb IOJadi, KyTa HaXWJy Ta BOJOTOCTI,
HaioOinbma — nonag 200 MM — 3a 1X MaKCUMaJIbHUX 3HA4€Hb. 3 OTJIAAY Ha Li€ palioHaIbHI
napamMeTpyu CTPYHHOTO pelieTa JIOIIJIbHO OOMpaTH B 30HI HIDKHIX pPiBHIB (pakTopiB 3a
yMOBU 3a0e3MeyeHHs] MOTPiOHOI MPOAYKTUBHOCTI MAIIMHH, a IJi1 POOOTH 3 BOJOTHM
3EpHOM CJIiJI epeadadaTu 3amac pooodoi JTOBKUHH.

B - 150
I < 168
[ ]<148
I <128
<108
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ST o 5
19 LTS
G f ’3” el B - 180
‘ =
0 S :.:’::“0‘0.0‘ 52 B - 180
SIS PLITIIITITLH TS Il < 160
1 [ < 140
e B < 120

Pucynox 3 — [ToBepxHi BIATYKY TOBXHHU peIIeTa Bifl TiF0UNX (aKTOPiB:
a — BiJI moJayi x; 1 KyTa HaXxuiy X,; 0 — BiJ| mojadyi x; i BOJIOTOCTI X3; B — KyTa HAXUIIY X
BOJIOT'OCTI X3
Iicepeno: po3pobneno asmopom

BucHoBkwn.

1. Metomom moBHOTO (akTopHOTO eKcrepumenty [IDE 23 E€KCIIEPUMEHTAIBHO
BCTAHOBJICHO BIUIMB I10/1a4l 36pHOBOTO MaTepiaiy, KyTa HaxXHiy peleTra Ta BOJIOTOCTi 3epHa
Ha po0OYy JOBXHHY CTPYHHOTO PElIeTa if OTpUMAaHO aJIeKBaTHE PiBHSHHS perpecii.

2. Yci Tpu (haktopu 30U1bLIYIOTH MOTPIOHY poOOUy AOBXKHHY pelleTa; HalOUIbIINN
BIUIMB CIIPABJISIE TOJIa4a MaTepiaiy, TOII SK BIUIMB BOJIOTOCTI 3€pHA CyMipHHH 13 BILTMBOM
KyTa Haxuiy. [ligBumenHs Bosorocti 3 12 1o 16 % 30iab11ye pobody JOBXKUHY HMPUOIU3HO
Ha 10%, 1m0 HEOOXiMHO BpaxOBYBATH IIiJ] YaC MPOEKTYBAHHS PEIT Ui pOOOTH 3 BOJOTHM
3€pPHOM.

3. Y mocmimxkeniit o6macTi poboda TOBKMHA CTPYHHOTO pPEIIeTa 3MiHIOETHCS B MEXKax
9,8-20,5 cwm; parioHalbHI TapaMeTpH IOIIBHO OOMpPAaTH B 30HI HIDKHIX PIBHIB ()aKTOPIB 32
30epexeHHs TOTPiOHOT MPOTYKTUBHOCTI MAIITHHU.
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Mykhailo Kryshko
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine
Experimental Studies of the Operation of a String Sieve

This paper is devoted to the experimental determination of the optimal working length of the string
screen in a grain cleaning machine. String screens are promising separation elements due to the self-cleaning
nature of their working surface, low metal content and reduced susceptibility to clogging compared to perforated
screens; however, their optimal dimensions depend significantly on operating conditions.

The aim of the study was to determine the influence of grain feed rate, screen inclination angle and
grain moisture content on the working length of the string screen required to complete the separation process.
The study was carried out using a full factorial experiment of the PFE 2° type. The reproducibility of the results
was confirmed using the Cochran criterion, the statistical significance of the coefficients using the Student’s t-
test, and the adequacy of the model using the Fisher criterion.

An adequate regression equation was obtained, describing the dependence of the required working
length of the sieve on the variable factors. It was established that material feed rate has the greatest influence,
whilst grain moisture content and the angle of inclination of the sieve have a lesser influence. It was found that
an increase in all factors impairs the grain sieving process, increasing the required working length of the sieve.
The results can be used to justify the design parameters of string screens in grain cleaning machines.
string screen, working length, grain separation, grain moisture content, full factorial experiment,
regression equation, response surface
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Pe3ynbTaty MOPIBHSUIBHUX AOCHIIKEHb HMPUCTPOIO JIJIS
BHEeCceHHS PM /I

SIKicTh NOBEPXHEBOTO PO3MOALIY arpoXiMiKaTiB € BH3HAYaJIbHUM YHHHHUKOM pPecypco30epexeHHs Ta
€KOJIOTIYHO1 Oe3MeKN B POCIMHHUITBI. POOOTY MpHCBAYEHO BUPIMICHHIO HAYKOBO-TEXHIYHOI CYNEPEYHOCTI MiXK
HEOOXITHICTIO MIATPUMAHHS PETIaMEHTOBAHOI JVICIIEPCHOCTI PO3MMIY Ta IECTPYKTHBHUAM BIUIHBOM BiTPOBOTO
HAaBaHTAXKCHHS Ha INTaHry oOmpucKyBaya. IlpeacTaBneHo pe3ynbTaTh MOPIBHSUIBHUX — JIOCTIIKEHb
¢ysakmionyBanHs 0azoBux posmmtoBadis (P/1-4,0, RD.05.SD5-b) ta po3po6ieHoro koM6iHOBAaHOTO MPHCTPOIO
JUTA BHECEHHS PIAKHX MiHepalbHHX m00puB. Ha ocHOBI po3pobieHoro aaroputmy OiHapu3alii Ta cerMeHTamii
BinOuTKiB yacTok y cepenosummi Fiji (Imagel) omineHo (yHmaMeHTa bHI MapaMeTpH OCAKCHHS: KUIBKICTh
AaKTHMBHUX IUISIM, IHTETPaJIbHUH BIJICOTOK MOKPHUTTS, CepelHIo IUIoIly BinOuTka Ta niametp 3a Depe.
BcTaHOBIIEHO, 1110 3alIPOIOHOBAHI TEXHIYHI PILICHHS JEMOHCTPYIOTh BHCOKY €KCIUTyaTalliiiHy aJalTHBHICTS.
BusznaueHo, 1m0 koMOiHOBaHui qedaekTopHUi MpHUCTPiil MiHIMI3Y€e NaliHHs Koe(illieHTa TOKPUTTS OBEPXHi 110
3% mpu nepexoai y BiIkpuTe nose, a KOMOIHOBaHMI CTPYMEHEBHUIl NPUCTPIl 3MEHILYE MTPOLECH KOaryJsiii Ta
JIECTPYKTUBHOT'O TiZIpoynapy 4acTok. Pe3ymbratu mociiukeHb IMiATBEPIDKYIOTH Mpale3aTHICTh po3po0iieHoro
MIPHUCTPOIO ITiJ] 9aC CTCHIOBHUX Ta BUPOOHNYNX BHIIPOOYBAHb.
piaki MmiHepaabHi n0o0puBa, KoMOiHOBaHMIl NpuUcTpiil, po3nmuiOBayY, BoAOYYT/IMBHH mnamip, ImageJ,
IJIBHICTh MOKPUTTS, IITAHTOBUI 00NPHUCKYBaY, (hake Po3NUJIy, KOaryasauisa KpanjiuH
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