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CHUHTE3 TA JOCJILI)KEHHSA NOXITHUX IITPOJY B AKOCTI CTUMYJIATOPIB POCTY HA
HACIHHI 3BEPHOBHUX KYJIBTYP

Konpencauiero 4-anetuin-3,5-qumernin- 1 H-mipon-2-kapOoHOBOT KHUCIOTH 3 apOMAaTHYHUMHE anbaerizamu cunrte3oBano psx (E)- 4 - apumakpuoin -
3,5- numerun -1H- mipox - 2 - kapOOHOBHX KHCIIOT. BupileHe NUTaHHS MO0 PO3YMHHOCTI CHHTE30BaHUX PEUOBHUH JJIsI BUKOPUCTAHHS iX B SIKOCTI
npernapariB arpoximMidHoro npusHadeHHs. IIpoBezeHi (i3ionoridni JOCTIHKEHHS B yMOBax J1a0opaTopii 100 BIUIMBY BOIHUX PO3YHHIB HATPIEBHUX
COJIeH LIUX CHOJIYK HA EHEPrilo MPOPOCTAHHS, CXOXICTh Ta O10METPHYHI MOKAa3HUKH HA HACIHHI COpTiB stuMmeHto «J[xepenoy, «Denike», «IR-7019», ta
XKHTA 03UMOTr0 copTy «Jlixap» pi3HOI )KHTTe3maTHOCTI. BHKOHaHa cTaTHCTHYHA 00pOOKa Pe3yNIbTaTiB JOCIIHKEHHS METOJOM AUCIEPCiIHOTO aHai3Yy.
J1oCTOBIpHO BHSIBIICHA PICTCTUMYIIIOIOYA aKTHUBHICTD 3alPONOHOBAHUX CIIOJYK, SIKA 3aJICKHUTH 5K BiJ MPUPOAU CaMol CIIOIYKH Tak i Bix crienudiku
copTy HaciHHsA. BusiBiieHo, 1m0 Haile(heKTHBHILIMMU 32 SHEPTi€0 MPOPOCTAHHS, CXOXKICTIO HACIHHS, MAacOI0 MPOPOCTKIB, iX JOBKHHOIO Ta MAacOI0
KOPEHIB € apUIIIPONCHOINIIPOIKapOOHOBI KUCIOTH, 10 MICTSATh aTOM TaJIOTeHy Ta METOKCUTPYITY B (DeHINbHOMY sipi. 3alPOIIOHOBAHI TeXHOIOTIUHI
MIX0M 10 BUPOOHHUITBA epEKTUBHUX CTUMYJIATOPIB IPOPOCTAHHS HACIHHS 3€PHOBHX KYJIBTYP.

Kurouosi cioBa: 4 - apunakpuiioin -3,5 - qumerwn -1H- mipon - 2 - kapOOHOBI KHCIOTH; PO3YUHHICTD; CTHMYIISITOPU POCTY POCIUH; SHEPTist
MIPOPOCTAHHS Ta CXOXKICTh HACIHHS.

E. H. MUXE/IbKHHA, U. BIIEPETATBKO, H. U MEJIBHHUK, B. B. AHAHBEBA, A. B. IIBIT'AHKOB

CHUHTE3 U UCCJIEJOBAHME NPON3BO/JIHBIX ITMPPOJIA B KAYECTBE CTUMYJIATOPOB
POCTA HA CEMEHAX 3EPHOBBIX KYJIBTYP

Konpencauumeit 4-aernn-3,5-numetii-1H-nuppos-2-kapOOHOBOH  KHCIOTHI € apOMAaTHYECKHMHU anpaernaamu cuHtesupoBaH psg (E)—4 -
apunakpwionn -3,5 - mumernn -1H- muppon - 2 - xapOOHOBEIX KHCIOT. PelleH BOIpoc O pacTBOPUMOCTH CHHTE3HPOBAHHBIX BELIECTB UL
HCTIONB30BAHHUA UX B KaUECTBE IPENapaToB arpOXUMUUECKOro HasHaueHus. [IpoBeneHsl Gpu3Hoaorndeckyue UCCaef0BaHus B YCIOBUSX 1abopaTopun
[0 BJIUSIHUIO BOJHBIX PACTBOPOB HATPUEBBIX COJNEH DTUX COEIHHEHHH HAa DHEPrHIO IPOPACTAHMS, BCXOXKECTh M OHMOMETpHUYECKHE IOKa3aTelHd Ha
ceMeHax copToB suMeHs «/lkepenoy», «®Denukce», «IR-7019» um pxu o3uMoil copra «/luxap» pa3IMYHOM >KH3HECIIOCOOHOCTH. BrimomHena
CTaTUCTUYECKass 00paboTKa pe3ysibTaToB HCCICHOBAaHMUS METOIOM AUCIIEPCUOHHOTrO aHaiu3a. JloCTOBEpHO OOHApy)KeHa POCTCTUMYIUPYIOLIAst
AKTUBHOCTb IPEIJIOKEHHBIX COSIMHEHU, KOTOpas 3aBUCUT KaK OT IPHPOJbI CAMOTO COeJUHEHHs TaK M OT CHelU(UKU copTa ceMsH. BrisiBiieHo, 4To
HanOonee OS(PGEKTUBHBIMHA II0 OSHEPIUH IPOPACTaHMS, BCXOXKECTH CEMSH, MacChl IIPOPOCTKOB, WX JUIMHBI W MacChl KOpHEH SIBISTIOTCS
ApUIIIPONICHOMINUPOIKApOOHOBBIE KUCIOTHI, COJIEPIKAIUE aTOM rajoreHa M METOKCUTpymy B (eHuabHOM sape. IIpenoskeHsl TEXHONIOTHYECKHe
HOJXO/IbI K MPOU3BOACTBY 3 ()EKTUBHBIX CTUMYJISITOPOB HPOPACTAHHS CEMSH 3€PHOBBIX KYJIBTYD.

KuioueBnle cioBa: 4 - apunaxpuion -3,5 - gumertin -1H- muppout - 2 - kapOOHOBBIE KHCIIOTHI; PACTBOPUMOCTB; CTHMYJISITOPBI POCTa PACTEHUI;
SHEPTrHs MPOPaCcCTaHUs U BCXOXKECTh CEMSIH.

E. I. MIKHEDKINA, 1. V. PERETYATKO, I. I. MELNYK, V. V. ANANIEVA, 0. V. TSYGANKOV

SYNTHESIS AND RESEARCH OF DERIVATIVES OF A PYRROL AS GROWTH-PROMOTION
FACTORS ON SEEDS OF GRAIN CROPS

A series of (E) - 4 - arylacryloyl - 3,5 - dimethyl - 1H - pyrrole - 2 - carboxylic acids have been synthesized by condensation of 4-acetyl-3,5-dimethyl-
1H-pyrrole-2-carboxylic acid with aromatic aldehydes. The issue of solubility of the synthesized substances for their use as preparations of
agrochemical appointment is resolved. Physiological researches in the laboratory were carried out on the effect of aqueous solutions of the sodium
salts of these compounds on germination energy, germination and biometric parameters on seeds of the sources "Dzherelo”, "Phoenix", "IR-7019",
and rye of the winter variety "Dihar" of different viability. Statistical analysis of the results of the research by the method of analysis of variance was
performed. It is authentically defined the activity of stimulators of growth of the offered compounds. The activity of growth-promoting factors
depends by nature compound and on specifics of a grade of seeds. The most effective in germination energy, seed germination, seed weight, root
length and root mass are arylpropenoylpyrrolecarboxylic acids containing a halogen atom and a methoxy group in the phenyl nucleus. Technological
approaches have been proposed for the production of effective stimulators of seed germination.

Keywords: 4 - arylacryloyl -3,5 - dimethyl -1H- pyrrole - 2 - carboxylic acids; solubility; growth-promoting factors of plants; energy of
germination and germination of seeds.

BeTyn. 3acTocyBaHHS CHHTETHYHHX PETYILSITOPIB pOCTY
POCTIMH € CYTTEBHM €JIeMEHTOM IHTEHCH(QIKaIli CyJacHHX
TEXHOJIOTI BUPOOHMIITBA TPOAYKIii pociuaHUITBA. Cepen
IHMX TpoOyieM, TaKMX SK MOXJIMBICTh HAIPaBJICHOTO
PEryioBaHHs OKPEMHX €TalliB PO3BUTKY POCIHMH 3 METOHO
T IBUIIICHHST BPOYKAHHOCTI Ta SIKOCTI BUPOIITyBaHOI MPOYKITii,
aKTyalbHOIO € TMpoOJieMa TiJBUINCHHSA JKUTTE3JATHOCTI
HaciHHA. be3CyMHIBHO, pEHOBHMHM, SIKI BHKOPHCTOBYIOTHCS
JUISL TAKUX, TIOBUHHI OYTH €KOJIOTTYHO OC3MEYHNMH i, B TOH
e Jac, BUCOKOE(EKTHBHUMH.

[Ipenapatu MpupoOIHOTO MOXOKEHHS MiHIMI3YIOTbh
EKOJIOTiYHy HeOe3NeKy iX 3acTOCyBaHHS, TOII SIK

CHHTETHYHI TIperapaTH 3a paxyHOK CBO€l I[iHM Ta
e(eKTHBHOCTI CHPHUSIOTH IMiABHIICHHIO PEHTa0eNbHOCTI
CUIBCHKOTOCIIOIAPCHKOTO  BUPOOHUITBA. TOMy TOIIYK
MEPCIIEKTUBHUX CHHTETUYHHX CIIONYK Ta po3poOKa Ha iX
OCHOBI e(heKTHBHUX MpemnapaTiB MOCTIHHO TPUBAE.

Jlana poGoTa € MPOJOBKEHHSAM CHHTE3Y IMOXiTHUX
MpoJiB Ta JOCTDKEHb iX BIUIMBY Ha IPOPOCTaHHS
HaCiHHS 36PHOBHX KYJBTYP, TAKUX SIK SIMiHb Ta >KHTO.

Amnani3 giteparypu. Binomo mo nipoibHui MK €
CTPYKTYPHUM (pparMeHTOM OaraTbox aJIKanoiniB, 3HaW/e-
HUX B OakTepisix, rpubax, MOPCHKHX OpraHi3Max, Koma-
xax jkabax Ta iH. Pyopa TakoX € OaraTuM IpKepesioM

© O. M. Mixenpkina, 1. B. Iepetsatoko, 1. I. MenbHuk, B. B. Anan’eBa, O. B. Llurankos, 2019

58

Bicnux Hayionanvrnoeo mexuiunoeo ynigepcumemy « X111y
Cepis: Ximis, ximiuna mexnonoeis ma exonoeis, Ne 2 2019



ISSN 2079-0821

TaKUX CHCTEM, OCKUIbKH alleTHJI Miponu Oynu 3HaileHi y
6e3miui pocauH. OKpiM 1IbOTO, cepel MOXiTHHUX Mipoiry
BIZIOMI CHOJIYKH 3 aHTHTYOEpKYJIbO3HOI0, aHTUBIPYCHOIO,
AHTUMAJLIPIIHOIO, TMPOTU3ANaJIbHOI, MPOTUIYXIMHHOIO
Ta IHIIMMH BUJAAMH akTHUBHOCTI [1-3]. 3HaxomaTh BOHH
3acTOCYBaHHS 1 B arpoximii [4, 5]. XankoHu Ta ix aHajoru
TEX BUSABJAIOTH IUPOKUI CHEKTp 0i0JIOTiYHO aKTHBHOC-
1i. Cepen mporo Kiacy CHOIYK 3HaiIeHO 0araTo Takwx,
SKi MaroTh NPOTH3ANANBHY, AHTUMAISPiHHY, aHTUTY-
OepKyJIbO3HY Ta iHII BUAN aKTUBHOCTI [6-8]. BusBisiors
BOHH TaKOX 1 PiCTCTHMYNIOOUY akTUBHICTH [9]. Okpim
L[bOTO, XaJIKOHW BUKOPHCTOBYIOTHCS SIK CHHTOHH B
CUHTE31 T'eTePOLUKIIYHNX CIIONYK, TAKUX HANPUKIAI 5K
nipa3oJiiHy Ta mipa3oiu. Taki Crogyky 3HaXOISITh IIUPO-
K€ 3aCTOCYBaHHS B arpoXiMii B SIKOCTI BUCOKOC(DEKTUBHUX
1 IPYXHIX 1O BiIHOUICHHIO 10 HABKOJHIIHHOTO CEPeIo-
BHUINA 3aCO0IB I CEJICKTMBHOTO KOHTPONIO 33 KOMaxa-
MU, Oyp’stHamMu Ta TpuOKOBUMHE 3axBoproBanHsamu [10].

3 omigy Ha Taki BIACTUBOCTI MOMIOHHX CIIONYK
JOLITBHO OyJI0 CHHTE3YBAaTH MiPOJIbHI aHAJOTH XaJKOHIB
Ta JOCHIOUTHA BIUIMB iX BOJHHUX DPO3YHMHIB Ha CHEPTIIO
MPOPOCTAHHS Ta CXOXKICTh HACIHHS SIYMEHIO Ta JKUTA .

CHHTe3 cHOJYK Ta JocjigxeHHs dizionoriunoi
akruBHocTi. Cuntes cronyk 2-6 (mus. puc. 1) 3aiiicHio-
BaJM KOHACHcalliew 4-aretui-3,5-aumerui-1H-mipon-2-
KapOOHOBOI KUCIOTH 1 3 apOMaTHYHUMHU abJCTiIaMH B
NPUCYTHOCTI BOJHOTO PO3YMHY HATPIl0 TiIPOKCHAY
aHajorivao [8].

[HmuBigyampHICTP CHOMYK 2—6 MiATBEpIKYBaIA
MeTOoJaMH TOHKomapoBoi xpomatorpadii (TLIX), ckiax -
pe3yIpTaTaMy eJIeMEeHTHOTO aHamily, a OymoBy — AMP 'H
CHEKTPOCKOITIT.

Crnonyku 2-6 KpucTaniyHi peYOBWHHM, IO MAlOTh
00pYy PO3YHHHICTH B 0arathb0X OPraHIYHHX PO3YHMHHU-
Kax, aje HeJOCTaTHIO Yy Boxai s (izionoriyHux
nocnipkenb. ToMy aJ1st OCHiiB BAKOPUCTOBYBAIIU BOJIHI
PO3YMHHU HATPIEBHX COJEH IMX CHOJYK, SIKi MPU 0OroBO-
PeHHI JuIs 3pyYHOCTI Ha3MBaTHME CHOJTyKamu 2—6.

PozurHn ToTyBarm OesmocepenHbO Tepen 0OpOoOKOro
HACIHHS B3a€EMOJIEI0 EKBIMOJIPHHUX KUTHKOCTEH BiATIOBITHIX
KHUCJIOT Ta HATPIIO TiIAPOKCHY Y BOJJHOMY CEPEIOBHIIII.

®i3i0NOTiYHy aKTUBHICTh PO3YMHIB Pi3HUX KOHIICH-
Tpamiil croiyk 2-6 BU3HAYAIM 3a CTYIICHEM iX BIUIMBY Ha
CHEprir0 IMPOpOCTaHHA Ta JIA0OpaTOpPHY CXOXKICTh
HACiHHA, Macy MPOPOCTKIB, iX JOBXHHY Ta Macy KOPEHiB
y copriB stumento «JIxxepeno» ta «®@enike» 3rigHo [11].

Hacinus pi3HOI XHTTE31aTHOCTI 0OPOOISITH PO3UH-
HaMU peyoBUH 2—4 B Jiama3oHi KiJIBKOCTI Jit0Y0i pevOB-
unu Big N/256 no 8N, ne N — TeopeTHuHO oOYHCIIeHA
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onTuManbHa 103a, o ckiaagae 0,048 r cnomyku Ha 1 kr
HaciHHs, po3unHeHHMX Yy 12 ma Boau. HaciHus mpopo-
LIyBaJM B POCTWIBHIX Npu (ikcoBaHiil Temmeparypi B
TpU- YOTHPHKpaTHiil moBToproBaHocTi. EHeprito mpopoc-
TaHHS BHU3HAYalId HA TPETiH JdeHb, CXOXICTh Ta
OioMeTpHYHI BUMIpH - Ha JECATUH IeHb TOCHTiITy.

CratuctuaHy O0OpOOKYy OTpHMaHHX pe3yJbTaTiB
MPOBOIMIIA METOJIOM JIUCTIEpCitiHOTO anamizy[12].

Tak, Ha KOHIWIIITHOMY HACiHHI SYMEHIO COPTY
«DeHike» 3 BUXITHOIO CXOXKICTIO 96,0 % HaiOimbm edek-
THUBHO IIiJIBUIIYBaJUCh BCI NMOKA3HHWKH, 1[0 BUBYAIIUCH,
npu kounentpamii N Ha 5,0-20,0 % cmomyku 3. Crig
BIJIMITUTH, IO NMPU KOHIEHTpauii aito4oi pedyoBuHH 8N
CIIOCTEpIrajay 3HUKCHHS CX0K0cTi HaciHHA Ha 20,0 %. Ha
3actapiioMy HaciHHI «®DeHikc» (BHXiIHA CXOXICTh
84,0 %) 3aranpHa Maca POCIMH Ta IOBXHHA MPOPOCTKIB
HAWOUIPII IiJBUIIYBaJaCh y [iala30HI KOHIEHTpPAIii
N/128 — N ua 7,0-24,0 %. Ha coprti «/[xepeno» 3 Buxif-
HOIO cxoxicTio 92,0 % Oimemn edekTHBHOIO cTaja
00poOKa pedoBHHOI 3 B [iama3oHi OLTBII Po30aBIICHUX
po3unHiB npu koHteHTparisx N/8 ta N/64.

3a pesynpTataMy IUX J1a0OPATOPHHUX OCIHIIKEHb
JIOCTOBIPHO BHSBJICHO (Di3i0JIOTIYHY aKTUBHICTh Ha3BaHUX
CIIOJTYK, SIKa 3aJIeKHUTh Bill IPHUPOIM caMoi CIOIYKH Ta Bif
crenu)iky COPTIB Ta BUXIAHOT JKUTTE3ATHOCTI HACIHHS.

B momaneiiomMy JOCTiTHIN MOXIHBICTE BiTHOBJICH-
HS JKMTTE3AATHOCTI 3HAYHO 3aCTapijoro HACIHHS SUMEHIO
KonekniHoro 3paska «IR-7019» 3 ¢dounis Hamionans-
HOTO LEHTPY TCHETHYHHX PEeCypCiB pPOCIHH YKpaiHu
(HIIT'PPY) 3 BuximgHOIO cXoxicTio 73,0 % mig BIIIMBOM
nii crionmyk 2—4. Pesynbratu npezcrasieHi B Tab. 1.

Amnamizyroun fasi tabi. 1 BHIHO, MO JOCHTIIKYBaHi
PEUOBHHH MPOSIBUIIM CTUMYJIIOIOUMIT eheKT Maiixke B ycix
BapiaHTax JoCiiny i 3a OUIbLIICTIO MOKa3HMKIB. J[Bodak-
TOPHUI AMCHEpCIHHUN aHalli3 OTPUMaHHX pPe3yJbTATIB
HIITBEPAMB JIOCTOBIPHICTh BIUIMBY (DakTopa KOHLEHT-
parrii Ha (i310JIOTIYHHUN PO3BUTOK HACIHHS, aji¢ HC BHSIBHB
CYTTEBOI TepeBard Oyab-sKOI 31 CIOJYK, TOOTO BOHU
BUSIBJISUTA NIPUOJIM3HO OJHAKOBHH CTUMYIIOIOYHH €(EeKT.
[Ipu ipoMy GiOMETpPHYHI MOKA3HUKHU (TOBXXHHA MPOPOCT-
KiB, Maca pOCJIHH, 3eJICHUX IPOPOCTKIB KOpPEHIB) 3011b-
[TyBAACh Iif] BIUIMBOM Pi3HUX KOHIIEHTPAIIIH BCiX TPHOX
CHONYK B OimpIIid Mipi, HK €Hepris MPOpPOCTaHHS i
CXOXICTh. A 32 a0CONIOTHUMH TTOKa3HUKAMHU HaWOLIbITY
AKTUBHICTh MOKA3aJH MiPOJIIXaJKOHA 3 aTOMOM OpoMy
(3) Ta merokcurpynoiro (4) B ¢eHUTBHOMY $Aapi, IO
00YMOBIIIOE PO3IIMPEHHS CUHTE3Y CIOJIYK [BOTO PSIY Ta
MOUIYKY CepeJi HUX AaKTUBHILIMX CTHMYJSTOPIB POCTY
POCITHH.
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Pucynok 1 — Cxema cunresy 4 - apunakpwioin - 3,5 - aumeruin- 1H - mipoi - 2-kapO0HOBUX KHCIIOT
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Tabmuus 1 — diziosoriyHa akTUBHICTB CrIONYK 2-4 Ha HaciHHI stuMeHto copty «IR-7019», %

VMOBHA ) Cepemus Maca 100 pocnux
c Enepris Vru % . Vru % Y ru %
0 | KOHIICH CxoxicTb, JIOBXKHHA
. MIPOPOCTAHHS, 10 o 110 . 10 V1ua % 3eneHux V1 % V1u. %
Jlyka| Tpau, % KOHTPOJIIO % KOHTPOJIO TIPOPOCTKIE, KOHTPOJIIO Saramsna, 0 MPOPOCTKiB o Kope o
% MM r > HiB,T
KOHTPOJIIO r KOHTPOJIIO > | konTpOMIO
KO‘;EZ“"' 71,0 100,0 73,0 100,0 87,0 1000 | 396 | 1000 16,1 1000 | 235 | 100,0
2N 73,0 102,8 75,0 102,7 95,0 109,9 49,1* 124,1 19,3* 119,9 29,8* 126,9
N/2 73,0 102,8 75,0 102,7 104,0* 119,8 49,5* 125,1 19,7* 122,6 29,8* 126,8
2 N/8 71,0 99,1 75,0 101,8 100,0 115,3 46,7* 117,9 18,5* 115,2 28,2* 119,8
N/32 77,0* 108,4 77,0 105,5 96,0 111,0 45,4 1147 18,2* 113,2 27,2 115,7
N/128 69,0 97,2 69,0 94,5 89,0 102,9 42,4 107,3 17,1 106,5 25,3 107,9
2N 71,0 100,0 72,0 98,2 99,0* 114,1 50,3* 127,1 18,6* 115,7 31,7* 134,8
N/2 69,0 96,3 71,0 96,4 91,0 105,7 48,4* 1222 18,4* 1144 30,0* 127,6
3 N/8 77,0* 108,4 81,0* 110,9 102,0* 117,4 47,1* 119,1 18,2* 113,3 28,9* 123,0
N/32 67,0 93,5 69,0 93,6 97,0* 112,5 45,8* 115,6 18,5* 114,9 27,3 116,0
N/128 76,0 106,5 76,0 103,6 102,0* 118,2 46,3* 116,8 18,7* 116,0 27,6 1174
2N 71,0 100,0 73,0 100,0 96,0 1115 48,3* 122,0 17,5 108,8 30,8* 131,1
N/2 77,0* 108,4 79,0 108,2 104,0* 120,2 49,7* 125,5 18,8* 116,6 30,9* 131,7
4 N/8 71,0 100,0 75,0 101,8 101,0* 116,5 47,7* 120,6 18,1* 112,7 29,6* 126,0
N/32 83,0* 116,8 83,0* 113,6 105,0* 121,3 45,1 113,8 19,6* 121,6 25,5 108,5
N/128 81,0* 114,0 83,0* 113,6 106,0* 122,0 46,0* 116,2 19,3* 119,9 26,7 113,7

— nocTtoBipHO Ha 5,0 % piBHI 3HaUYIIOCTI

[IponoBxyoun I AOCTiIKeHHS OyIo IOUUTEHO
JIOCHIZIUTH BIUIMB CHONYK 1—6 Ha IHIMINX BUAAX 3€PHOBHX,
HATIpUKJIAJ, XUTa. Byno oOpaHe HEKOHAWIliIIHE HACIHHS
KHUTa O3UMOro copty «Jlixap» 3 BHXIJHOI CXOXICTIO
64,0 %. Cmig 3a3HauMTH, [0 XKATO O3MME MAa€ BEIHKE
3HAUeHHs K IPOJOBOJNIbYA Ta KOPMOBa KyJabTypa i
HAJIeKUTh JI0 BHCOKOBPOXKAHUX 3€PHOBHX KYJBTYpP 3
BUCOKMMH MOXXHBHUMHU SIKOCTSIMU 3aBJSIKM 3HAYHOMY
BMICTy OlJIKIB, BITaMiHIB Ta BHCOKOi €HEpPreTH4HOi I[iH-
HocTi. L[ KynpTypa € MOp030- Ta MOCYXOCTiiKOK. Mae
JI00pe pO3BHHEHY KOPEHEBY CHUCTEMY, IO J0OpE 3aCBOIOE
BoJy. Binpi3HsaeThcs HEBHOATIHMBICTIO IO MOTEPEIHUKIB,
MEHIIEe HDK IHIII 36pHOBI KYJIBTYPU YPa)KaeThCsl XBOPO-
O0amu, moOpe pearye Ha JOOpWBa Ta iHIN AarpOTEXHIYHI
3acobu [13]. Alle € oOIWH HEIOJIK: HACIHHS JKHTa
03MMOTO, MOPSJ 3 IHIIUMHA 3€PHOBHMH IPH 3aKPUTOMY
30epiraHHi 3 HH3BKOIO BOJIOTICTIO XapaKTEePH3YETHCS
HaMEHIIMM 3HAYSHHSM IMEPioly, YIPOIOBXK SIKOTO 36pHO
30epirae MOCiBHI, TEXHOJIOTIYHI Ta MPOJOBOIBYI SKOCTI.
ITociBHi BIACTUBOCTI HACiHHS BH3HAYAIOTHCS EHEPTIEI0
NPOPOCTaHHS Ta CXOXICTIO, SIKI MaloTh BaKJIHBE
3HAYCHHS B OTPUMAaHHI BHCOKHX i cTanux Bpoxais [14].
Tomy 30epekeHHs 1i€i KynbTypu B reHo(OHII pecypciB
POCIIMH € Ba)KJIMBUM, a JIOCHI/PKEHHS IOJIO IMiBUILCHHS
CXO’KOCT1 HACIHHS KHTA € aKTyaIbHIMHU.

®i3i0M0TiYHy aKTUBHICTH PO3YHHIB Pi3HUX KOHICHT-
pamiif conyk 1-6 BU3HAYaNM 3a CTYICHEM iX BIUIMBY Ha
€HEPTif0 MPOPOCTAHHS Ta TAOOPATOPHY CXOXKICTh HACIHHS
JKHUTa 03UMOr0. HaciHHS HU3BKOT KHUTTE3AATHOCTI 0OPOO-
JSUTM  PO3YMHAMHM  HATpieBUX cojied croiayk 1-6 B
Jiarma3oHi KibKOCTI Iit040i peyoBuHH Big N/128 mo 4N,
ne N cknagae 0,09 r nocniKyBaibHOT cHONyKH Ha 1 Kr
HACiHHS, pO3YMHEHHX y 12 MJI BOIH.

Eneprito mpopocTaHHsl *HuTa BU3HAYaJId Ha YeTBEp-
Tl geHp pochixy. Llei mokasHHMK y 3HA4HINA Mipi 3ane-
KHUTh BiJl )KUTTE€3AaTHOCTI HACIHHS Ta BU3HAYAE€ IIBHJ-
KicThb #Oro mpopocTaHHs. 3HaueHHS €Hepril akTHBaril
BIUIMBAa€ Ha BpPOXKaWHICTH wi€l KynbTypu. Pesynbratn
MpEeCTaBICHI B Ta0M. 2.

Sk BUIHO 3 JaHUX TaOJ. 2 OCHIMKYBaHI pEYOBUHH
MIPOSIBIIIN PI3HUM CTUMYIIOIOUNH €eKT, SIK I IBUILYI0UH
3HaueHHs eHeprii npopocranus (3,0-25,0 %), Tak i 3MeH-
mryroud 1i mokasHukd (5,0-15,0 %) B mopiBHsHHI 3
KOHTPOJIbHUM 3Pa3KOM.

CX0ICThb HACIHHS KMTa BU3HAYAIN HA CHOMHMII ICHD
nociiny. Ile OionoriyHa XapakTepHCTHKA HACIHHS, IO
O3HAYa€ 3/IaTHICTh HACIHHS 3a TIEBHUH TEpMIiH JaBaTH
HOPMaJIbHI IPOPOCTKU B IIEBHUX YMOBaX IPOPOIILYBaHHS.
Leit moxa3HUK 3AeOITBIIOTO 3alCKUTh BiJl CTYICHS
BU3pIBaHHs HACIHHS THX YM IHIIMX KyJbTYyp. Pesymnbratn
JOCITIKEHB TIPeJCTaBIeH] B Ta0. 3.
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Tabmuus 2 — Enepris npopocTaHHs HaciHH )kuTa copty «/lixap» npu o0poodui cronykamu 1-6, %

Crionyka 1 2 3 4 5 6
YMoBHa 55,0 | 100,0 55,0 100,0 55,0 100,0 55,0 100,0 55,0 100,0 55,0 100,0
KOHIIEHTpaIli
1, % 1) 2) 1) 2) 1) 2) 1) 2) 1) 2) 1) 2)
4N 64,0 | 1164 50,0 90,9 56,0 101,8 56,0 101,8 53,0 96,4 41,0 74,6
2N 62,0 | 1127 47,0 85,5 59,0 107,3 64,0 116,4 56,0 101,8 51,0 92,7
N 610 | 1110 49,0 89,1 57,0 103,6 64,0 116,4 47,0 85,5 57,0 103,6
N/2 58,0 | 1055 49,0 89,1 60,0 109,1 61,0 111,0 57,0 103,6 58,0 105,5
N/4 66,0 | 1200 49,0 89,1 55,0 100,0 66,0 120,0 52,0 94,5 61,0 111,0
N/8 62,0 | 1127 50,0 90,9 55,0 100,0 63,0 114,5 58,0 105,5 57,0 103,6
N/16 62,0 | 1127 52,0 94,5 49,0 89,1 66,0 120,0 57,0 103,6 55,0 100,0
N/32 62,0 | 1127 52,0 94,5 49,0 89,1 67,0 121,8 63,0 114,5 58,0 105,5
N/64 57,0 | 103,6 54,0 98,2 59,0 107,3 69,0 1254 52,0 94,5 55,0 100,0
N/128 59,0 | 107,3 48,0 87,3 57,0 103,6 67,0 121,8 61,0 111,0 54,0 98,2
1) eHepris NpOpOCTaHHS;
2) y 1.4. % 10 KOHTPOJTIO.
Tabmuis 3 — CxoxkicTh HAaCiHHS KUTa cOpTy «lixap» mpu 06pobii cionykamu 1-6, %
Cronyka 1 2 3 4 5 6
YMoBHa 64,0 100,0 | 64,0 100,0 64,0 | 1000 | 64,0 | 100,0 64,0 100,0 64,0 100,0
KOHIICH
Tpauis, % 1) 2) 1) 2) 1) 2) 1) 2) 1) 2) 1) 2)
4N 74,0 1156 | 60,0 94,0 68,0 | 106,3 | 61,0 95,3 66,0 103,1 50,0 78,2
2N 67,0 104,7 | 52,0 81,2 72,0 | 1125 | 66,0 | 1031 66,0 103,1 56,0 87,5
N 68,0 106,3 | 54,0 84,4 63,0 98,4 69,0 | 107,8 59,0 92,2 64,0 100,0
N/2 64,0 100,0 | 54,0 844 640 | 1000 | 650 | 1016 66,0 103,1 64,0 100,0
N/4 72,0 1125 | 52,0 81,2 70,0 | 1094 | 69,0 | 1078 62,0 96,9 68,0 106,3
N/8 70,0 109,4 | 56,0 87,5 810 | 1266 | 68,0 | 106,3 66,0 103,1 66,0 103,1
N/16 70,0 109,4 | 56,0 87,5 72,0 | 1125 | 740 | 1156 70,0 109,4 64,0 100,0
N/32 68,0 106,3 | 56,0 87,5 69,0 | 107,8 | 72,0 | 1125 78,0 121,9 67,0 104,7
N/64 66,0 103,1 | 57,0 89,0 68,0 | 1063 | 72,0 | 1125 59,0 92,2 66,0 103,1
N/128 67,0 104,7 | 58,0 90,6 66,0 | 1031 | 72,0 | 1125 70,0 109,4 62,0 96,9
HIPOS 2,9 — 2,1 — 2,8 — 2,7 — 2,3 — 2,5 —

1) - cxokicTh HaCiHHS,

2) - y 1.4. % 10 KOHTPOJTIO.

CratuctudHy OOpOOKY OTpPHMaHUX pe3yJbTaTiB
MPOBOJAMJIA  METOJOM JAucHepciiiHoro awnamizy [12].
Pesynbratu mociimkenb noctoBipHi Ha 3,5 %-HOMY piBHI
3HagymocTi. TouHicTh Aocnixy mopiBHioe 1,24-1,52 %.
3nayeHHs HaiMeHmoi icrotHoi pizHHMII (HIPgs), mo
KonmBaroThes Big 2,1 mo 2,9 % cBimyath mpo iCTOTHHIMA
BIUIMB JIOCHI/DKYBaHHUX CIIOJyK HA CXOKICTh HACIHHS.

Crin 3a3Ha4MTH, MO AOCTIKYBaHI PEUOBUHU MPOSI-
BUJIM 3HAYHUN CTUMYJIIOIOYHNN €(PEKT MPH NCBHUX 3HAYCH-
HSX KOHIIGHTpAIlii, TOAlI SIK BHXiJHA Miposl KapOOHOBa
kuciaoTa 1 mposiBmia Oi0oNOTiYHY AaKTHBHICTH B YCIX
BapiaHTax JOCIHiAy, MiJBUIIYIOYN TOKa3HHUK Jjabopa-
TOpHOI cxoocti Ha 3,0 — 15,0 %.

Haii0inpin  e(heKTUBHO MiABUINYBATH IOKAa3HUKH
CXOKOCTI HACiHHS CHOJYKH 3 Ta 5, ski y (eHOIbHOMY
pamukaini MICTATb aToM OpoMy B II- Ta O-TOJIOXKEHHI
BignoBigHo. Tak, cronyka 3 mokasaja IiJIBUIICHHS CXO-
xocTi HaciHHS Ha 26,0 % mnpu 3HaUeHHI KOHIEHTpamii
nirogoi peuoBmHH N/8, a cmomyka 5 — mpum N/32. Inmi
JOCTIKY BaJibHI pedoBHHH (4 Ta 6) TPOSBHIN Pi3HHUH
Jiama3oH 3Ha4eHb J1abopaTOPHOI CXOXKOCTI, SIK ITiIBHIITY-
toun ii 3Hauenas ( Ha 1,0 — 15,0 %), tak i 3MeHIIyOYH

meii mokasmk (Ha 3,0—-22,0%) B mopiBHAHHI 3
KOHTPOJILHAM 3Pa3KOM.

BucHoBkH. 311ifiCHEHO CHHTE3 PsIIy IMIPOJIHHHUX aHa-
JOTiB XaJIKOHY Ta MPOBEAEHO JOCHIIPKEHHS CTHMYJIIO-
1090TO BIUIMBY BOJHUX PO3UMHIB COJIEH IUX CHOJYK HA
SHEPTil0 MPOPOCTAHHSA, CXOXKICTh Ta OIOMETPHYHI TOKa3-
HUKW HaCiHHS SYMEHIO PI3HHX COPTIB Ta XXHTa O3UMOTO
copty «Jlixapy.

Buxonana
IOCITIKEHHS.

Bussneno, mo HaiOimbII epEeKTHBHAM 3a BILUTUBOM
Ha EHepriro MpOpOCTaHHS HACiHHA, CXOXICTh Ta OioMerT-
PHUYHI XapaKTEPUCTUKHU € apHUIIIPOIECHOIIIPONIKapOOHOBI
KHCJIOTH 3 METOKCH- Ta OpOMOM y ()eHITbHOMY SApi, sKi
OylM pEeKOMEHJOBaHiI JUIl JOCHIKEHb Yy MOJbOBHX
YMOBaX.

CTaTUCTH4YHa O00poOKa pe3yibTaTiB
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