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compressor refrigeration unit is formulated. At creation of physical and mathematical models of heat and mass
transfer in the course of drying and cooling of material (grain) the following conditions are accepted simplifying
the mathematical description, but without changing real process: moisture from the material is removed
according to Dalton's evaporation law, while the moisture in the material evaporates and is removed
simultaneously; moisture content and temperature in the volume of the material are evenly distributed, heat and
mass transfer occurs only between the surface of the material and the drying agent; the effects of radiation and
contact heat transfer are taken into account by heat transfer coefficients; stationary fields of temperature and
moisture content are assumed to be one-dimensional, which vary according to the coordinate calculated in the
direction of movement of the material; when cooling the moisture removal material is not taken into account for
low residual moisture; the size of the surface of the material in the process of drying and cooling does not
change; the heat exchange equipment of the heat pump is an object with concentrated parameters. Using the
obtained mathematical dependences, graphical dependences of changes in grain and air temperature are
constructed, which allow to evaluate the expediency of using a heat pump.

The formulated mathematical model of stationary modes of the heat pump drying unit with artificial
cooling of the dried material can be used to evaluate the feasibility and energy efficiency of the used
refrigeration machines for grain cooling, especially after high-temperature processing. The obtained analytical
dependences in the form of a closed system of equations can be used to optimize the parameters of the heat
pump drying unit by the criterion of minimizing energy consumption.
drying unit, material cooler, heat pump, compressor, condenser, air cooler
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TexHiuHe 3a0€3N€UEHHS 1H EKIIIAHOTO 3POIIEHHS
OBOYEBUX KYJIBTYP

B crarTi 3ampomnoHOBaHO CXE€My KpAIUIMHHOTO 3pOIIEHHS iH €KIIHHOTO THUIy MAJS BHPOLIYBaHHSI
OBOYEBHX KyNbTyp Ha MpHCAAMOHIN AinsHmi. B 3amponoHoBaHIH KOHCTPYKIIi A KPAIUIMHHOTO 3POIICHHS
PO3paxoBaHO CXeMy Ta HEOOXiIHy KUIBKICTH PO3MIIICHHS TPYyOOK 3 KpamenbHHISIMH Ta MIKpPOTPyOOK i3
KUJTOYKaM# [UIA T0J1adi BOIM B MiAIPYHTOBHH IMPOCTIp KOPEHEBOI CHCTEeMH pociuH. Ha minsgHmi mig oBouesi
KyJIbTYPY BUKOPUCTAHO EMHICTB JUIs (pepTHraLii — BBEICHHS PIIMHU B 3pOLIYBaJIbHY CUCTEMY JUIS M1IKMBJICHHS
POCIINH, 32Ul 3aXUCTY iX BiJl CTpECiB, MOKpAIlEeHHsI PO3BUTKY Ta 30UIbIIEHHs BpokaiiHOCTI. [IpoBeneHa cepis
JIOCIII/DKeHD 13 3a0e3MeveHHs BOJIOTOI0 AUISIHKMA y 30HI (opMyBaHHS KOpEHIB 1 30epeXeHHsI MOBITPOOOMiHY
IPYHTY Ta iX BIUIMBY Ha BPO)KalHICTh TOMaTiB. BUKOPHCTaHHS KPaIIMHHOTO 3pOIIEHHS iH €KIIHHOTO THITY a0
3MOTy 30UTBIINTH BpoXalHICTh 10 40% Ta Mpu HbOMY €KOHOMHO BUTpadaTH BOLY.
3MiHA KIIMATHYHUX YMOB, KpanJIMHHe 3PolleHHs, i’ eKIiiHnii THI, MiKpOoTpYOKa, KOpeHeBa cUcTEMAa

ITocTanoBKa nmpodaemMu. 3i 3MiHOIO KIIMaTUYHUX YMOB, SIK B YKpaiHi, Tak i B CBiTi,
MOCTa€ HEOOXITHICTh 3a0€3MEeUCHHS POCIUH OBOYEBUX KYJBTYp CBITIIOM, OBITPSM Ta BOJAOIO
B TIOBHOMY 00Cs3i, TOMY BHUKOPHUCTAHHS 1H €KIIHHOTO KpPAIUIMHHOTO 3pOIICHHSA IS
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arpapHoro BUPOOHUIITBA € HEOOXIAHOIO yMOBOIO 3a0e3MeyYeHHS CTaJoro MaiOyTHHOTO
BPO’Kal0 Ta HOBUM BUKJIMKOM JIJIsl BUPOOHHUKIB CLIBCHKOTOCIOIAPChKOI MPOoAyKIii. B ymoBax
3MIHM KJIIMaTy IOJMB OBOYEBHMX KyJbTYp Ma€ BHUPILIAJbHUMA BIUIMB Ha BPOXKAWHICTH,
0COOJIMBO 32 YMOB IMOCYIUIMBOTO Ta apkoro Jita. CUlbChKOTOCMOMAPCHKI KYIBTYPH, IO
BiJIUyBalOTh CTpeC 4Yepe3 HecTauyy BOJIOTH, IOTaHO MPOPOCTAIOTh 1 BKOPIHIOKOTHCS,
BiJIMTOBITHO, 3MEHIIYETHCS X BPOXKAHHICTB.

AHaJi3 ocTaHHiX gociaikeHb i myOaikaniil. TexHONOrUHUN TpOIlEC BUPOILYyBaHHS
OBOYEBHX KYJBTYp BKJIIOYAE B ceOe IMO-TepIie: MOTEeHIial HACIHHS, MO-ApyTe: 3pOIIyBaHHS,
Ho-TpeTe: A00puBa, B 4YETBEPTE: 3aXUCT POCIMH 1 II’SATE: MEXaHI3allil0 TEXHOJIOT1YHOTO
nporiecy. TexHOJIOTiuHUI mpoIiec BUPOITYBaHHS OBOUEBUX KYJIBTYp 000B’SI3KOBO BKJIIOUAE B
cebe HACTymHI CKIIAJOBi: SKICHE HACIHHS 3 BHCOKMM T'€HETUYHHMM TOTEHI[IATIOM, 3pOIIEHHS,
N00pyrBa, 3aXHMCT POCIHMH Ta MEXaHI3aIlil0 BCIX €TaIliB TEXHOIOTIYHOTO mporecy. OO0’ eHaHHS
[IUX TOJIOBHHUX €JIEMEHTIB TEXHOJIOTIi MPH CypOBOMY JAOTPUMAaHHI HOPM BHECEHHsI 1 TEPMiHIB
IIPOBEJICHHS BCIX OIepalliii, € OCHOBOIO OTPUMAaHHS BUCOKHX 1 CTAOUIbHUX BPOXKaiB OBOYEBUX
KyJbTyp. OT)Ke KpalIMHHE 3pOLICHHS € HEe3aMiHHOI0 CKJIaJOBOIO IIbOI0 TEXHOJIOI1YHOI'O
poriecy, HOro MOTyTHIM CTa0iTi3aliiHUM YHHHHKOM.

KpannuaHe 3poleHHs XapaKTepU3y€eThCsl HAsIBHICTIO MOCTIMHOI PO3MOAUIBHOI Mepexi
i THCKOM, IO JTO3BOJISE 3MIMCHIOBATH Oe3MepepBHi a00 mepioanyHi NoauBU pociuH. [Ipu
KPaIJIMHHOMY 3pOLICHH] 1H €KLIHHOrO THUIy 3/A1HCHIOEThCA JIOKalbHA IOJaya BOJAU B 30HY
¢opMyBaHHS KOPEHEBOI CHCTEeMH pOCIMH. B ymoBax 3MiHM KiIiMaTy, TOCYIUIMBOTO Ta
XKApKOTo JIiTa caMe KpalJIMHHE 3pOLICHHS 1H €KUIHHOrO THUIY J03BOJISIE MiATPUMYBATH
BOJIOTICTb KOpPEHEBOTO IIapy IpyHTY MiJ 4Yac BCbOIO BEreTalliiiHOro mepioxy Ha
ONTHUMAaJIbHOMY piBHI, MEHILIE BOJIU BHUMAPOBYEThCSA 1 Ounble i1 moTparuisie 4O KOpeHEeBOl
CHCTEMH POCJIHH.

[Tpu KparIMHHOMY 3pOIIEHH] 1H’ €KLIHHOTO TUITY 3BOJIOKEHHS IPYHTY 31HCHIOETHCA 3a
JOTIOMOTOF0 KpareapHUII. [H’ eKIiitHa KpanelbHUIls (KUIOYOK 13 MIKpOTPYOKOI0) TIOJIa€ BOAY
710 30HU (pOpMyBaHHS KOPEHIB POCIIMHY, 32 PaXyHOK LbOT0 30epiratoThCsi ONTUMaibHI BOAHO-
¢bi3uuHi BIacTUBOCTI IpyHTY [1-7].

Inero 7OKanbHOrO BHECEHHS BOAM, 4YEpe3 MEXaHi3M IOBEPXHEBOTO KpPAIUIMHHOTO
3BOJIO’KEHHS, po3BUHYB y 30-x pokax XX cr. i3painecekmii imxkeHep C. brmace, sikoro
BBAXAIOTh BMHAXIITHUKOM KparuimHHoro 3poumeHHs [8, 9]. Came BiH 3ampornoHyBaB
KOHCTPYKIIIO TepIIoi KpameiabHHIl, OTpUMaBIIM Ha Hei mateHT y 1963 p. Ananoriyna
cucrema 3’sBunach y CIIA y 1964 p.

TexHoJOriI0 1H’€KIIHHOrO TOJHMBY Ta BHECEHHSA 3a ii JIOMIOMOTOI0 PiAKHX T00pUB
BIIEpIIe TIpoieMoHCTpyBa B bonHCchKkOMy yHIBepcuTeTi (Himeuunna) nHanpukiaimi 1960 p.p.
3emnesnopsaaauk K. 3oMMep, BUKOPHCTOBYBAB HOTO Uil MiPKUBJICHHS NACOBUIL, 3€PHOBUX
Ta MPOCAIMHUX KYJIbTYp, OBOYIB Ta HaBiTh BUHOTpay [3, 10].

OcranHiM YacoM Bi0yBaeTbcs 3MiHA KIIMAaTHYHUX YMOB Ta 3MIIICHHS KJIIMaTHYHOTO
nosicy B YKpaiHi, IO CYNPOBOKYETHCS TIOCYXOI0, SKa HETAaTHBHO TI03HAYAETHCS Ha
BpokaiiHOCTi. ToMy 0cOOIMBOTO 3HaUEHHS HaOyBae M00ip AKICHUX pallOHOBaHMX TiOpUIIB Ta
COPTIB CLIBCHKOTOCTIONAPCHKUX KYJBTYp, SIKi O MOTJIM TEPEHECTH TPUBAINN MOCYIUIHMBHA
nepion. KpiM Toro, st JesiIKMX CLIbCBKOTOCHOAAPCHKUX KYJIBTYp HaOyBae aKTyaJbHOCTI
NUTaHHS TOJMBY, IO JTA€ 3MOTY MiJBHIIUTHA BPOXAHHICTH 0€3 301IbIIEHHS B pa3u BapTOCTI
roToBoi Npoaykiii. OCOOJINBO 1€ CTOCYETHCS OBOYEBHUX KYJIBTYD.

IMocTaHoBKa 3aBaaHHs. METOIO HAIMCaHHS CTaTTi € OOTPYHTYBAaHHS 3aCTOCYBaHHS
KPaIJIMHHOTO 3pOLIEHHs 1H €KIIHHOrO THUMYy JUIs OTPUMAaHHS CTaJMX BpOXKAiB OBOYEBHX
KYJIbTYp Ta 30epeXeHHS eKOJOTTYHUX (DYHKIIH I'PYHTY B YMOBaxX 3MiHH KJIIMaTHYHUX YMOB.

Buxknan ocHoBHoro marepiaay. Ha cporonmHimHii JeHb 1H €KIliHHE KpariuHHE
3pOIIIyBaHHS € HAUTIPOTPECUBHIIIUM CTIOCOOOM TOJIHBY, IO JO3BOJISE HAUOUTBII PAIiOHATBHO
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BUKOPHCTOBYBATH BOJIHI PECYpCH Ta CTBOPIOBATH ONTHMAJIbHI YMOBH PO3BHUTKY pociuH [1-3,
71.

SIk BimOMO, aKTMBHA 30HA JKUBJICHHS KOPEHEBOI CHCTEMH OBOYEBHX KYJIBTYp
3HAaXOIMUTHCA B IPYHTI Ha rmOuHi 20-30 cM Bij MOBEpXHI.

[Ipu moBepxHEBOMY NIOIITYBaHHI OBOYEBUX KYJBTYp BUTpadaeThes A0 30 i Ha 1 M s
TOMATIB, MEPIIiB Ta OakiIakaHiB, It KamycTu — 10 50 i 1 M.

bepyui Bosory i3 BEpXHBOTO IIapy TIPYHTY, OBOYEBI KyJbTYypu (GOPMYIOTH Oe3Jiu
O1YHUX MMOBEPXHEBUX KOPIHIIB. [Ipy 1IbOMY LIEHTpaNIbHUI KOPiHB EpecTae POCTH BIIHO 1, K
HACJIJI0K, POCIMHY MMOYHUHAIOTH BIAYYyBaTH Je(MIIUT BOIU Ta MiHEPATHbHUX PEYOBHH.

YacToTa MOJIMBIB PEryIIOETHCS Y MOBHIM BiAMOBIAHOCTI 1O BOAOCIOXHMBAHHS POCIHH,
HiATPUMYIOYH ONTUMAJIbHY BOJIOTICTh Ta JAI0YHM POCIMHAM MOJMIIMBICTH JIETKO OTPHMYBATH
BOJAY Ta, 32 HEOOXITHOCTI, MOXKHUBHI PEYOBHHH. TakMM 4YMHOM, 301NbIIEHHS BpOXKalo 3a
paxyHOK 3aCTOCYBaHHS KPAIUIMHHOTO CIIOCOOY TIOJHMBY Ta KHBIICHHS POCIHH 3a3BHYAil
JI0CSATa€ Ha OBOYEBMX KyJbTypax 70 50% (mpu npoMy A03piBaHHS OBOYIB BiJI0YBa€Thcs Ha 5-
10 mHiB paHire).

[Tpu opranizaiii KparIMuHHOTO 3POIICHHS 1H €KLIMHOTO TUITY MPOLIEC MOJUBY MOBHICTIO
aBTOMATH3YIOTh, 1[0 B CBOIO YEPry MPUBOIUTH 10 3HAYHOT €EKOHOMII TPYAOBUTPAT.

3 METOI0 MiJBUILEHHS TEXHOJOTIYHOI €()eKTUBHOCTI BHUPOILIYBAHHS OBOYEBUX KYJBTYD
Ha Kadeapi 3aranpHOTO 3eMiiepodcTBa LleHTpalbHOYKpaiHCHKOTO HAIOHAIBHOTO TEXHITHOTO
YHIBEPCUTETY PO3POOJICHO TOCITITHUN 3pa30K CHCTEMH iH €KIIIHOTO KPAITMHHOTO 3POILECHHS
JUIsl OBOUEBUX KyJbTyp (puc. 1) [1, 3].

8 1

1 — cityactuit GinbTp; 2 — KpanenbHUI; 3 — MIKpoTpyOKa; 4 — KiTOYOK [T MiKpOTpyOKH; 5 — KpaH; 6 — TpyOa;
7 — T-o0pa3Huii IepexigHuK; 8 — EMHICTB 3 BOJIOFO JUIS (hepTUTAIi]
Pucynok 1 — TumoBa cxema KpareirpbHOT0 3pOIIeHHS iH €KIIHHOTO THITY JUTS MIPUCAAUOHOT TiTITHKH:
IDicepeno: pospobneno asmopamu iz suxopucmanusam [1, 3]
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BukopucToByBaHa sl TOCIIIPKEHHSI CHCTEMa KPAIUTMHHOTO 3POIICHHS CKIATAEThCS 3
HACTYITHUX KOMIIOHEHTIB (puc. 1):

— JDKEpelo  BOAONOCTaYaHHS 3 HACOCOM Ui TepeKadyyBaHHS piAMHUA B
YCTaHOBJICHOMY 00CS3i;

— (impTp rpy0O01 OYMCTKH, IO BCTAHOBIICHHUH TEepe]l KPAaHOM IS 3HIDKEHHS PU3HKY
3acMiueHb B MaricTpaibHUX TPyOax 1 KpaneabHUIIX;

— 0Oak 3 Bomoro abo Oouka — By30d i (epTHraimii — MiATOTOBKH Ta BHECEHHS
no0puB JUIst 30arayeHHs IPYHTY MIHEpPAJbHUMM PpEYOBMHAMM M I1HIIMMHU KOPUCHUMH
KommoHeHTaMu. [limcraBka BucoToro 1,0-1,5 M 103BOJIsIE CTBOPIOBATH JIOJIATKOBUN THCK IS
3a0e3meueHHs pyXy CUCTEMOIO BOJIM 13 PO3YMHEHUMH B Hill 10OpUBaMU;

— MaricTpaJbHUM 1 po3BimHWMH TpyOompoBim, 1m0 3a0e3nedyloTh  BiTbHE
TPaHCHOPTYBaHHsI BOAU 200 BOJHOIO pO34YHMHY JOOPUB A0 KparelbHULb IS TOJIUBY;

— perynsaTop THUCKY (MOHW)KYBAJIbHUI KJIalaH), 0 BCTAHOBJICHO Micis QinbTpa, 3a
JIOTIOMOT 010 SIKOTO, MOXHA KOHTPOJIIOBATH 00’ €M BUJIMTOI PIAMHU 32 OMHUIIIO Yacy;

— CHOJydYHA 1 3amipHa apMaTypa, IO PETYJIIOE EIEMEHTH, SIKi BUKOPHUCTOBYIOTHCS
JUTSI 3aITyCKY 1 MPUMTMHEHHS pOOOTH BCi€l CUCTEMU KPAIUTMHHOTO MOJNUBY (TaiiMep);

— KparuiiHHI TpyOKH 3a JIOTIOMOTOIO SIKHX BiJOYBA€ThCS KpAIUIMHHE 3POLICHHS
POCIIHH.

JinsHka i oBo4eBi KyabTypu 3aiimMana 10 M B HOBXHHY Ha 4 M B IIUPUHY, PIAWHU
BUCTAYaJIO JUIs IKICHOTO TPOMOYYBAHHS MiJIPyHTOBOIO KOPEHEBOTO MPOCTOPY IIISHKH.

Juns 3pomenns 80 xymiiB ToMmatiB copTy «PoxeBuil ¢uraMiHTro», BUCAKEHUX PsiiaMu
1o 10 M KOXeH, BUKOPUCTOBYIOThCS /1Bl 10-MeTpoBi TpyOKH. 3 KOXKHOI TPYOKH 3a 10IIOMOIOIO
KpareabHHIl OyJI0 Pi3HOHAMPABICHO YOTUPHU MIKPOTPYOKH 3 KUJIOYKOM TiJ YOTUPU TOMATH.
[IpoayKTUBHICTB OJHIET KpaneabHUII 10piBHIOE 1,2 71/ rof.

Hopwma ButpaTu cucremu 3a 1 roguny ckiane 24 n: KiutbKicTh emitepiB 20 mT. — (2x10
M) / 1 M) Ha HOpMY TToJIMBY 1,2 71/ TOSI.

Otxe, Uis IOCHIIKYBAaHOI IUISHKA TOMAaTiB BHUKOPUCTOBYBasioch 2 mo 10 merpiB
KparenbHoi TpyOku, 20 kpamenbHUllb, 80 KIJTOYKIB 3 MIKpOTpyOKamH, 3arajibHa TpyOa
JIOBXKMHOIO 5 METpiB, €MHICTh 3 BOJAOIO i (pepTHraiii, Hacoc Ta iHII €JIEMEHTH CUCTEMH

(puc. 2).

PucyHok 2 — 3aranbHuil BUTIIS KpPAIeIbHHAL, KUTOUKA I MIKPOTPYOKH Ta KpareilbHHUII i3 90THpMa
MIKpOTPYOKaMH ISl 3pOIIYBaHHS TOMATIB
Loicepeno: pospobaeno agmopamu
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BuxopucranHs Ha AOCTITHINA AUISHIN CHCTEMH KPAIUTMHHOTO 3POIICHHS 1H €KIIHHOTO
TUIY Jajo 3MOTY MiJBHUIIMTU KIJBKICHI Ta SKICHI XapaKTEPUCTHKH BpPOXKAIO TOMATiB. A
BUKOPUCTAHHS 1H €KIIITHOTO TIiJIBEICHHS BOAM JO3BOJWIO MIATPUMYBATH ONTHMAIbHHUI
BOJIHO-(DI3UYHMI PEXKUM B KOPEHEBOMY WIapi IPYHTY, 110 CTBOPUIO YMOBH IUIi OTPUMAaHHS
KpaIloro BpoxKaro.

Cepennst BpokaiiHICTh TOMATIB copTy «PoxkeBuil ¢uiaminro» Ha IUIsHII cTaHOBMIA 2,4
kr/m2. Ie Ha 40% BuIIe, HiXK Ha AUTSTHII 0€3 KpaneabHOTO MOJUBY 1H  €KIIIHHOTO THITY.

Tako eKOHOMHE BUKOPUCTAHHS BOJIU caMe B 30H1 ()OpMyBaHHS KOPEHIB POCIMHHU JAJI0
3MOTy 30UIBIIMTH BPOXKAWHICTh 1 HE JOMYCTUTH 3I0POXKEHHS TOTOBOI MPOAYKINi. 3HIKCHHS
BUTPAT BOJYU MPHU BUKOPUCTAHHI CUCTEM 1H €KIIITHOTO KPAITMHHOTO 3POIICHHS CTAHOBUTH JI0
100% mopiBHSAHO 3 IHIIUMHU METOJaMH 3POIIYBaHHS.

BucHoBku. TakuM 4YHHOM, 13 3MIHOIO KIIMAaTUYHUX YMOB, OilbllIa YacTHUHA
KipoBorpaacekoi o6acti moTpanuia B 30Hy PH3UKOBAHOTO 3eMJICPOOCTBA, 3aBISIKH IOMY
mocraja roctpa norpeda y BUKOPHCTaHI HOBITHIX CHCTEM MOJHBY CLIbCHKOTOCTIOAAPCHKHUX
pocauH. KparumHHe 3pomeHHS iH €KIIHHOTO THIy € HalOUThII eQEeKTHBHUM TIPU
IHTEHCUBHUX TEXHOJIOTISIX BUPOIIYBaHHA MPOCAITHUX Ta OBOYEBHUX KYJIBTYp, KOJIU CTaH
POCIMHM B 3HAYHIM Mipi 3a1exarb BiJl TOYHOCTI MIATPUMKH PEKUMY BOJIOTOCTI B 30HI
KOpIHHSI Ta PEXHUMYy XapuyBaHHS pocnuH. KparnmHHe 3polleHHs 1H’€KIIHHOrO THIY Aa€e
3MOTY MIJBUIIATHA BPOKAHHICTH OBOYECBHUX KYJIBTYDP 3 CKOHOMHUM BHKOPHUCTAHHSIM BOJIH.
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Technical Support of Injectable Irrigation of Vegetable Crops

With the change of climatic conditions, both in Ukraine and in the world, there is a need to provide
vegetable crops with light, air and water in full, so the use of injectable irrigation for agricultural production is a
prerequisite for sustainable future crops and a new challenge for producers of agricultural products. In climate
change, irrigation of vegetable crops has a decisive impact on yields, especially in dry and hot summers.

The technological process of growing vegetable crops necessarily includes the following components: quality
seeds with high genetic potential, irrigation, fertilizers, plant prot ection and mechanization of all stages of the
technological process. Combining these main elements of technology with strict adherence to the rules of application
and timing of all operations, is the basis for obtaining high and stable yields of vegetable crops. Therefore, drip
irrigation is an indispensable component of this technological process, its powerful stabilizing factor. The article
proposes a scheme of injectable drip irrigation for growing vegetables in the backyard. In the proposed design for drip
irrigation, the scheme and the required number of placement of tubes with droppers and microtubes with pegs for
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water supply to the subsoil space of the root system of plants are calculated. In the area under vegetable crops, a
container for fertigation was used - the introduction of liquid into the irrigation system to feed the plants, to protect
them from stress, improve development and increase yields. A series of studies was conducted to provide moisture to
the area in the area of root formation and preservation of soil air exchange and their impact on tomato yield. The use of
injectable drip irrigation has increased yields by up to 40% while saving water.

Thus, with the change of climatic conditions, most of the Kirovohrad region fell into the zone of risky
agriculture, due to which there was an urgent need for the use of irrigation systems for agricultural plants.
Injection-type drip irrigation is most effective in intensive cultivation of row crops and vegetables, when the
condition of the plant largely depends on the accuracy of maintaining the humidity in the root zone and plant
nutrition. Drip irrigation of the injection type allows you to increase the yield of vegetable crops while
economically using water resources.
climate change, drip irrigation, injection type, microtube, root system
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TeopeTuuH1 JOCHIKEHHS PyXy KOMIIOHEHTIB
3€pHOBOI0 Marepiany 13 MTY4YHO C(POPMOBAHUM
PO3MOA1IOM HMIBUIKOCTI IMOBITPSI B MONEPEUYHOMY
MEPETUHI KaHaTy

B crarTi po3rnsnaroThCsl AOCIIKEHHS MOAUIY 3€pHOBHX MaTepiaiiB y HMHEBMAaTHYHUX KaHalax i3
IITY4HO c()OPMOBAHMM PO3IIOJIOM IIBUAKOCTI IOBITPSI B MONEPEYHOMY IIEPETHHI KaHATYy, Ul BH3HAYECHHS
pamioHansHOI (POpMHU Ta MMapaMeTpiB MoIavi MaTepialy Ta BapiaHTiB MOILTYy 36pHOBOTO MaTepiary Ha (pakiii.

TeopeTHdHO IOCITIHKEHO Ta BCTAHOBICHO 3aKOHOMIPHOCTI PYXY 3€pHIBKH y BHTIIALI MaTeMAaTHIHUX
MoJleNiell AMHAMIKH PyXy TBEpHOi YacTKH B TIOTOI TOBITPSA, SKi BIiIPI3HAETHCSA BiJ BIIOMHX THM, IO
BPaxOBYIOTh Iif0 OOKOBHX CHJI, KOHLIEHTPAIII0 MaTepiajy, a 3aCTOCYBaHHS CTEIIEHEBOTO 3aKOHY Ta INTYYHO
c(OPMOBAHOI0 EKCIIOHEHIIabHOTO 3aKOHY PO3IMOJTY TMOBITPS A0 MOJMIIMBICTH MIiJIBUIIUTH PO3XOKECHHS
(po3merieHHs) TpaekTopiil pyxy 3epHiBoK Ha 20%.

Po3B’A30K cucTeMH HENIHIMHMX IUQEpPEeHLIHHUX pPIBHAHB i3 NOYATKOBUMHU YMOBAaMH BHUKOHAHO B
nporpamaomy cepenoBuii MathCad y Burisini TpaekTopiii pyXy 3€pHIBKH B HIOBITPSIHOMY IIOTOLII, 1110 JJO3BOJISIE
po3paxoByBaTH iX TpaekTOpii pyXy, SIKi pi3HATbCA Koe(illieHTaMH NAapyCHOCTI Ta BWU3HAYUTH pAliOHAJbHI
3HA4YEHHs NapaMeTpiB MHEBMOIPaBiTaLliIHHUX Ta THEBMOIHEPIIIHUX CerapaTopis.

BukopucToByroun oTpruMaHi 3aJIeKHOCTI JUIsl pO3POOKH TOBITPSHUX CerapaTopiB, MOXKHA BU3HAYUTH
MOYaTKOBY IIBHIKICTh BBEJCHHS 1 HAIPSIMOK BXO/DKEHHS 3€PHIBOK y TOBITPSHUH IOTIK, & TAKOXX BH3HAYUTHU
TpaeKTOpii pyXy MaTepiary B MOBITPSHHUX KaHAaJax 3 HIDKHIM BUBaHTaKEHHSIM MaTepiairy.

NOTIK MOBIiTPs, 3epHiBKa, ciin JKykoBcbKOro Ta Marnyca, Tpa€ekTopisi, mpouec noaijty, NHeBMaTHYHHUI
cemaparop
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