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VJIK 631.5

BIIJIMB IIOKA3HUKA CTPYKTYPHOCTIT'PYHTY B
MNOBEPXHEBOMY IIAPI CMYTI'OBOI I'PSIJIU HA CTAH
PO3BUTKY ’KUBUEBUX IIALEI IVIOJOBUX KYJIBTYP

Ymxwnkos 1.O., K.T.H.,

Cymko C.JL., K.T.H.

Taspiticokuii  OeporcagHuil  a2pOmMexHoON0IUHULl  YHIgepcumem  IMeHi
JImumpa Momopnoeo, m. 3anopiscaca, Ykpaiua.

Ilocmanoeéka npoénemu. Y TEXHOJIOTII BHUPOIIYBaHHS CaJKaHLIIB
IUIOAOBUX KYJIBTYp IPYHT € BOXIUBUM (PakTOpoM (OpMYBaHHS Ta PO3BUTKY
IETH, SIK CEPEIOBUILE 3HAXOKEHHsI KOpeHeBoi yacTuHU pociauHu. Cepen
BIJJOMHX ICHYIOUHX CIIOCOO1B BUPOLIYBaHHS CaPKAHLIIB IJIOJOBUX KYJIbTYD,
aBTOpoM [1] 3ampornonoBanuii crioci®O BUPOITYBAHHS CAKAHI(IB TIJI0IOBUX
KyJIbTyp Ha cMmyroBux rpsagax. Llei cmocid, mo He mnepeadayae
nepecapyKyBaHHs MIIIET, 32 PaxXyHOK BHCAKCHHS JKUBIIIB 3a TEBHOIO
CXEMOIO Yy CMYTy, BEpXHIii IIap SKOi MOBHMHEH OyTH CTPYKTYpOBaHHI Ha
TIIMOMHY BUCAJKEHHS )KHUBIIS, @ KOHTYP CMYTH y TIONIEPEYHO-BEPTUKATIBHIH
IUIOLIMHI MaTH YUIUIbHEHY CTIHKY, BHUPILIYE JEKUIbKa CYTTEBUX MPOOJIEM
010 3a0e3MmeyeHHsT OlOCTPYKTYPHUX IMOKa3HMKIB SIKOCTI CaJKaHIS Ha
eTanmax MOro BUPOUIYBaHHS, IO MalOTh MICLE B ICHYIOUHMX CIOCO0ax
BUPOIIyBaHHS.

Cragii BMpoLuLyBaHHA

Buxig nigwen
BucagmenHa MKrBUA 3i CTaHy cnowow WenaeHHa BuuonysaHHARcagMaHyie
L iz 23-24 micAus
4-5 Micaus 9 micAyb
AMcTEn
1 ) BMPOLYBAHHE Lena | pory BrpoUyBanHA l.Ll.&!"la 1l poky Bupuu\;iajwp
(BepezeHe-kBiTEHS) {cepnenb) 06 ::lDETEHb-nHrrun

e i

W I G A A P l L A S g

i

S i B l

Qim
05~

_.-z"f - e ',' ._ .."'-._!\ ."-\-\_
A B pOIBATOH 8 l
HopeHi slacmysi NoABa HOPEHIB KOPEHEBOT CRCTEMH HOgsEHERA CHCTEM POFBHHYTA

CTyniHb PO3BMTRY KOPEHEBOT CUCTEMM

Puc.1. CTyninb po3BUTKY KOPEHEBOI CHCTEMH IIENH HA CTaXIAX il
BHPOIIYBAHHSL.

OpHiero 13 0O3HAYEHUX MPOOJIEM € 3aTPUMKA PO3BUTKY KUBIIA (CTYHIHb
KaJIFOCOYTBOPEHHSI, MOSIBU OPYHBOK, MAroHiB Ta KOPIHIIIB) MK CTaII€r0
«BHUCAKCHHSI JKMUBISD J10 CTaJll «BUXIJ KUBIS 31 CTaHy CIIOKOIO», i€ 3
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TOYKU 30py Oidypkalii crocTepiraerbCsi BeIWKa KUIBKICTh BHUIIAIB
(MEpTBHUX POCIIUH).

Ha nmymky aBTOpa 1mx Te3, NJIsi BHPINIEHHS O3HAYEHOI MpoOieMu
BUCA/PKyBaTH TMIAIICIA HEOOXITHO Yy Iap IPYyHTY 3 MOKa3HHUKOM
arperatHoro crany K > 0,7 (koedimient ctpykrypHocti IpyHTYy K > 0,7), 110
MOke OyTu 3a0e3MedeHHii aKTMBHUMHU pOOOYMMH opraHamu ¢pe3u 3
BEPTUKAJILHOIO BicCio oOepTaHHs. ToMy BHCYHyTa TilOTE3UW MOTpedye
NepeBipKkd, a OTpPUMaHHI JaHl CTaHyThb OJHIEIO 3 TEPEAyMOB [0
0OTpYHTYBaHHS ITapaMeTpiB poOOUHUX OpraHiB IPYHTOOOPOOHOI MAIIIMHM.

Ocnoeni mamepianu oocnioxcennsa. Jlocniy 3akiagaBcs y >KOBTHI
2018 poky B ogHOMY 3 PO3CaAHHUIILKHX TOCIOAAPCTB MeiTOnoIbCHKOTO
paiiony 3amnopi3bkoi 00JacTi.

Meta mocnigy — BU3HAYCHHs BIUIMBY arperaTHOro CTaHy IPYHTY 3a
MOKa3HUKOM CTPYKTYPHOCTI B TIOBEPXHEBOMY IIIapi CMYTOBOi Tpsiau Ha
IMPHKUBIIIOBAHICTD I IUISIXOM 3I1HCHEHHS KOHTPOJIIO 32 POCIMHAMHU
Ha TIEBHUX CTA/IisIX iX PO3BUTKY.

Metoauka nocmimy. Arperatauii ckian 1pyHry, srigno JICTY 4362 [2] €
OJTHUM 3 arpo(i3uYHUX MOKa3HUKIB, 32 IKMM MOKE BU3HAYATHUCS POIAIOUYICTD
IPYHTY.

3HaueHHs MOKAa3HHWKA arperaTHoro CTaHy BU3HAYAJIOCS 3a IIKAJOH0
OIIIHIOBaHHS CTPYKTYypHO-arperaTHOMy CTaHY IPYHTY, 3a SIKOIO HasBHICThb
arperartiB 3 po3mipamiu Biz 0,25 mm g0 10 MM Outein 80% xapakTepusye cTan
IPYHTY SK «BIIMIHHMID». Takl arperaTd Ha3UBalOThCS Me30arperaramu 1
BIIHOCSTBCA JI0 cepelHboi ¢pakiie My Arperatu Outbm 10 MM €
MakpoarperaTaMu 1 BiJHOCSTbCSI 1O KpYITHOI (ypakiiii my;. Arperatu, po3mip
aKuX MeHIe 3a 0,25 MM BIIHOCSITBCSA JI0 MiKpoarperariB — dhpakiis m;..

Y HOpMOBaHOMY BUTJISAI KOEQIIIEHT CTPYKTYPHOCTI BUBHAYAETHCA 32
mkasoro Big 0 mo 1 3a hopmyioro:

m
KC ) m| + ml:l+ IFnlll ’ (1)
me M, — MacarpyHry ¢pakuii Mmenm 0,25 mMwm;
m, — MacarIpyHTy (pakuiiy aianaszoni Big 0,25 mm 10 10 mMm;
m, — MacarpyHTy ¢pakuii 6inbme 10 Mm.

Jna nmocnmipkeHHs OyJid CTBOPEHI TPH BapiaHTU TP y TPHOX
MOBTOPHOCTSIX (BIAMOBITHO JO PHUCYHKY 2) i3 CTPYKTYpHO-arperaTHHM
CTaHOM TPYHTY, CTBOPEHUM cHUTOBUM MeTo1oM 3rigHo ['OCT 12536 [3]:

1 BapiaHT — noka3Huk arperatioro crany K=0,4;

2 BapiaHT — oka3Huk arperatHoro crtany K=0,6;

3 BapiaHT — nmoka3HuK arperatHoro crany K=0,8.

['MubuHa MOBEpXHEBOToO IIapy IPYHTY Yy Tpsiii, KU 3a0upaBcs s
cenapyBaHHs ckiagana 20 cm. JloxkuHa rpsiau — 4 M.

BucamxyBanu migmenu — skuBmi BCJI-2, oTrpumani MeTonoMm
3amepeBeHuIoro xuBLIOBaHHA. Cxema caninas 140x70x8 cm (puc.2).
BucamkyBanu >KMBLI y TpPETIA JEKall *OBTHS BpY4YHY, MiJ IIa0JOH 13

TaBpiliCbKMI AEPPKABHUI arpOTEXHONONYHWUIA YHiBEPCUTET imeHi ImuTtpa MotopHoro 58



V MixKHapoaHa HayKOBO NpaKTU4YHa KoHpepeHL;in 01-24 nucrtonapga 2023 p.

BIJICTAHHIO MK pociMHamMu 8 ¢M Ha riuouny no 10-12 cMm. B koxxHOMY
BapiaHTi po3minryBanocs 100 pocnus (o 50 pociavH B KOXKHOMY PAIKY).
Bormoricts rpynTy Y mapi 0-20 cranosuia 18,5%, tBepaicts — 0,67 MI1a.
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Puc.2. Cxema 3akjajaHHs 10CJTiay.

CrocrepexeHHsl 3A1MCHIOBAJIOCS JI1 BU3HAYEHHSI CTaHy PO3BUTKY
JKUBIIS, 30KpeMa HasBHOCTI KaJllOCy Ha IT’SITOYHIM YacTHHI, HasBHOCTI
OpYHBOK, CTYTICHIO PO3BUTKY IMAaroHiB Ta iX po3Mipy, AlaMeTpy >KUBIIS.

CrnocrepexeHHsl 3A1HCHIOBAINCS Y ABOX KOHTPOJbHUX TOYKAX:

Touka Ne 1 — cTajiisi yTBOpEHHS KaJIIOCy Ta OpyHBOK;

Touka Ne 2 — cTajiisi yTBOPEHHS KalltoCy, OpyHbOK, PO3BUTOK IAroHiB.

VY KOXHIN TNOBTOPHOCTI OKPEMOIO BapiaHTa, BUWMaiacs 3 IPYHTY
KOKHA I1’iTa POCIMHA 3 PSAAKY. TakuM YHHOM, Y KOXHOMY BapiaHTI
BHiIManock 60 pociuH,

JlaHi 3aHOCHJIMCS B JKypHaJ CIIOCTEPEKEHbD.

Pesynbratu  gocmimy. 3a  pe3ynbraraMu  OOCTEKCHHS  JKHBIIB,
BUCA/PKEHUX HA CMYTOBUX TIpslax 13 IITYYHO CTBOPEHUM MOKAa3HHUKOM
arperatHoro crtaHy rpyHty B Bapiantax K=0,4; K=0,6; K=0,8 y nBox
«KOHTPOJIBHUX» ToYkax (mata peectpamii manmx 01.04.2019 p. Ta
23.04.2019 p.) oTpumaHoO n1aHi, K1 y3arajJbHEHO 1 HaBe[eHO y Tabmuiri 1.
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a) Tpolec cemapyBaHHS TpyHTy, O) BHU3HA4YCHHs TJHMOWHA
MOBEPXHEBOIO IIapy; B) 3arajlbHUM BUTJISA )KUBIIIB; T,J1) 3arajibHUM BUTJISI

TPSIIA.
Puc.3. LnrocTpanii 10 npouecy 3akjaagaHHs 10CTiay.
Tabnuys 1
CTaH pOo3BUTKY KHBUIB 32J1€5KHO BiJl CTPYKTYPHOCTI IPYHTY Y
BapiaHTax J0Caixy

CraH po3BHUTKY Bapianr 1, BapianT 2, Bapianrt 3,
Pocimman K=0,4 K=0,6 K=0,8
He mpwxwmcs 28 12 5
HasBHicTh Kamocy 42 43 50
HasBHicTh OpyHBOK 90 93 100
HasiBHiCTh TIaroHiB 35 72 75
HasiBHiCTH KOpIHIIIB 28 46 53

3a pesyabraTaMu JaHux Tabmuui 1 moOyaoBaHO niarpamy CTaHy
PO3BUTKY JKUBIIIB 3aJIC)KHO BiJI MOKa3HWKA arperatHoOTO CTaHy IPYHTY, SIKY
HaBEJICHO Ha PUCYHKY 4.
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BapiaHT 1, K=0,4 BapiaHT 2, K=0,6 BapiaHT 3, K=0,8

Puc.4. liarpama crany po3BUTKY KHBIIB 32JI€KHO Bi/l IOKa3HUKA
arperaTHOro CTaHy IpyHTy.

[IpoananizyBaB naHi Tabnuill Ta JiarpaMu PO3BUTKY, HaBEACHOI Ha
PUCYHKY 4 MO’KHA 3pOOMTH BUCHOBOK IIPO MO3UTUBHY JMHAMIKY 3a BCciMa
NOKa3HUKAMH PO3BUTKY POCIIMH 13 MOJIMIIEHHSAM CTPYKTYpPHO-arperaTHoro
CTaHy BEPXHbBOT'O IIapy CMYTOBOI IPSI/IH.

Tak, Ha Tpsial 13 moka3HUKOM arperatHoro ctany K=0,4 3adikcoBaHo
HAJ[BEJIMKY KIJIbKICTh «BUMAIB» (28%) MOB’sI3aHUX 13 3arHOEILII0 POCIIUH.
B Toi1 ke gac, y BapianTax i3 koedimieHTom K=0,6 Ta K=0,8 11eit moka3zHuk
cta”HoBUTE 12% T1a 5% BIAIIOBIIHO.

oo HasBHOCTI KaJlOCy Ha I’ SITOYHIM YaCTHHU KUBLS — TYT TEX
MO3UTHUBHI pe3yJIbTaTH Y CTOPOHY MOMIMILIEHHS CTPYKTYpPHOCTI IpyHTY. [lpu
IIOMY, UBIII, K1 MaJIi TIOCTATHBO IMIUPOKE KIJIBIE KATIOCY BOJHOYAC MaJTH
1 OpyHBKH, a TAaKOX, IIIOHAWMEHIIIE TI0 OJJHOMY TIaroHy.

Takoxk, y BapiaHTax 3 mokazHUKOM arperatHoro crany K=0,6 Tta
K=0,8 3adikcoBaHO NIJBHIICHUN BIJCOTOK KHUBIIB, SKI MaJldi KOPIHII.
Takux Oyno 46% Ta 56% BiANOBIAHO, TOPiBHSIHO 13 28% JKUBIIB 3
KOPIHISIMHU, 110 BUPOILYBAJIMCA HA TIPS/l 13 MOKA3HUKOM arperaTHoro CTany
K=04.

TakuMm ymHOM, MOXHa 3pOOMTH BHCHOBOK IpO T€, IO HaMKparli
MOKa3HUKU PO3BUTKY JKUBIIIB Ha CTA19X (POPMYBaHHS KOPEHEBOI CUCTEMU
Ta MaroHiB 3a0e3MeuyeThCs MPU CAJIHHI KUBIIB HAa CMYIOBY Ipsiay 13
MOKa3HUKOM arperatHoro crany K=0,8.
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Puc.4. 3arajabHuii BUTJIA )KUBIUIB Y KOHTPOJIbHIN Touli Ne2.

Bucnosku. Ha OCHOBI NPOBEACHOTO CIOCTEPEKHOTO JIOCIIKEHHS
BU3HAYCHO, 110 Y TEXHOJIOT1i BUPOIIYBAHHS CaJHKAHIIIB IUIOAOBUX KYJIbTYP
Ha CMYTOBUX Ipsijax HaWKpallll MOKa3HUKU po3BUTKY >kuBIiB BCJI-2 Ha
cTajisax popMyBaHHS KOPEHEBOT CUCTEMH Ta MAroHiB 3a0e3MeuyeThes MIPH iX
CaJIIHH1 HAa CMYTOBY TIPSy 13 MOKAa3HUKOM arperatHoro ctany K= 0,8, 1110 3rigHo
JCTY 4362 xapaktepusye CTaH IpyHTY, K «BIAMIHHUN.

[Toganpimi AOCHIIKEHHS B TEXHIYHOMY HampsiMi TMOJSAralTh Y
MPOBEJICHHI HAYKOBO-AOCIIIHUX POOIT MO OOTPYHTYBaHHIO MapaMmeTpiB Ta
pexkuMiB poOOTH POOOUYMX OpraHiB IPyHTOOOPOOHOI (pe3u, IO 31aTHA
3a0€3MeYNTH TaKUH MOKA3HUK CTPYKTYPHOCTI.
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