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YAOCKOHAJIEHHA CIIOCOBY BU3HAYEHHA
CTYNEHS 3ABPYAHEHOCTI IPYHTIB METOJOM BIOTECTYBAHHS
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HaBeneHno pesysbraTd e€KCHEPHUMEHTAIBHUX JIOCHTIPKEHb IOJ0 BJOCKOHAJICHHS CIIOCO0y BH3HAYEHHS
(ITOTOKCHYHOCTI  (paKTOpa CEpeNOBHINA 32 PAXYHOK OTPHMAaHHS KIIBKICHOT OIIHKHA CTYIICHS
3a0pyIHEHOCTI ITPYHTIB BIAMIOBIMHO MO BH3HAYCHUX PIiBHIB IPHUTHIYEHHS POCTOBHX IIPOIECIB, KUIBKiICHA
XapaKTePUCTHKA SIKOTO BHPaXaeThes KoedimienToM 3adpymnenocti rpyHTiB (K3I). /s Bu3HaueHHS
(bITOTOKCHYHOCTI BOJHUX BUTSKOK 3 IPYHTY 00paHO KyKypya3y, STUMiHb Ta caJiaT.

Knouosi cnosa: tpynmu, cxooicicmo, nepioo eecemayii, pimomoxcuunicms, 3a6pyOHeHICIb IPYHMIG.

Krainiukov O. M., Krivitska I. A. IMPROVING THE METHOD OF DEFINING STEP POLLUTION
OF SOILS / V. N. Karazin Kharkiv National University, 61022 Ukraine, Kharkiv, Maidan Svobodi, 6

The article presents the results of experimental studies on the improvement of the method for determining
the phytotoxicity of the environmental factor by obtaining a quantitative assessment of the degree of soil
contamination in accordance with certain levels of inhibition of growth processes, the quantitative
characteristics of which is expressed by the soil contamination coefficient (CCS). To determine the
phytotoxicity of aqueous extracts from the soil, corn, barley and lettuce were selected.

The purpose of the work was to suggest the use of the indicator «degree of soil contaminationy» in
accordance with the definitions of the levels of suppression of growth processes, the quantitative
characteristics of which is the coefficient of soil contamination (CGD), with this soil contamination
coefficient differentiate the levels of suppression of growth processes.

To determine the phytotoxicity of the soils, a preliminary selection of plants was recommended, which is
recommended by the international standard ISO 11269-2. The main prominent activities, including in the
field of energy, science and education, associate research, additional. The probability of deviation of the
significance of these criteria from control was taken into account. Phytotoxic was considered as soil, for the
deduction of biotesting which values of any of the listed criteria were significantly different in the control.

The problem was solved by the fact that the determination of the toxicity of soils in higher plants was
based on the determination of the difference between the intensity of plant growth in the water extraction
from the soil (experiment) and the water in which the plants are kept (control).
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Criterion: more information at 20 sites is more information and not included in the rate of the stay (at an
additional cost) in the amount of 96 % of the cost of living.

The prognosis is predictive of potentially significant factors that may be related to the main factors that
may be associated with major illnesses.

During 2016, it was carried out 94 experiments on the determination of soil phytotoxicity was carried out
on the basis of the results obtained, certain regularities were found in obtaining results that made it
possible to solve the problem of improving the method of determining the phytotoxicity of the
environmental factor for the accounts for obtaining a quantitative assessment of the degree of soil
contamination in accordance with the specified levels of inhibition of growth processes, the quantitative
characteristics of which are expressed by soil contamination coefficient (CGD).

In order to assess the dangers of soil contamination, it is suggested to use the indicator «degree of soil
contamination» in accordance with the definitions of the levels of suppression of growth processes, the
quantitative characteristics of which is the soil contamination coefficient (CGD), with this soil
contamination coefficient differentiating the levels of depression of growth processes.

The advantage of the proposed method in comparison with the existing one is that the help can be
determined not only by the presence or absence of the phytotoxic effect, but also assess the dangers of
soil contamination of toxic substances through the quantitative assessment of soil contamination,
depending on the level of suppression of growth processes.

Key words: soil, germination, vegetation period, phytotoxicity, soil contamination.
BCTYII

HaiiGinpm  iHpOpMAaTUBHUM 1 CTaOUILHUM KOMIIOHGHTOM JaHAmadTy BBaKAIOTHhCA IPYHTH,
CTPYKTypa SIKMX BIIUYTJIMBO BIUIMBAa€ Ha CYMDKHI KOMHOHEHTH. Cepex TpbOX CTPYKTYPHHUX
eneMmeHTiB Oiochepu (armocdepu, rigpocdepu, mirtochepr) HEHTPATHLHOIO JIAHKOIO € TPYHTH, SIKI
BIJIIIPalOTh BU3HAYAIbHY POJb y iX (hOpMyBaHHI i CYTTEBO BIUIMBAIOTH HA MEPEPO3MOIiT PEYOBUHU
i eHeprii B IHIIMX KOMIIOHEHTAax HpPUPOAHOro cepenoBuiia. KoHTpoabs mporieciB jerpajamii i
BIITBOPEHHS IPYHTIB MOBHHEH 3AIHCHIOBATHCS i Yac KOMIUIEKCHOTO MOHITOPHHTY SK CHCTEMa
CIIOCTEPEXKEHb 3a €KOJIOTIYHUM CTAaHOM IPYHTIB 13 METOI0 iX paI[iOHaJbHOTO BUKOPHUCTAaHHS Ta
OXOpOHHM. 3apa3 THOTPIOHO CTBOPIOBATM CHUCTEMY IPYHTOBO-EKOJOIIYHOIO MOHITOPHHIY,
alanTOBaHy /10 YMOB KOMIIJIEKCHOT'O aHTPOIIOT'€HHOTO BIUIMBY Ha IpyHTH [1].

Ha meii yac mpupoJ0OXOpOHHI 3aXOAM 3 PEryjIioBaHHA W OOMEXEHHs HaIXOPKEHHS B IPUPOIHE
CEepEIOBHIIIE EKOJIOTIYHO HEOE3NEYHMX PEYOBHH 1 CIIONYK, SIK IMPABHJIO, 3aCHOBAHI Ha IOPIBHSAHHI
(haKTUYHUX 3HAYEHb iX BMICTY 3 BCTaHOBJICHMMH BemmurHaMu ['JIK X pedoBUH 171s1 BIAMIOBIIHOTO
KOMIIOHEHTY MPHUPOJHOIO CepeloBUINA. AJie MPpH LbOMY BHKOPUCTaHHS Juile iHpopMamii 1010
nepeBuiieHHs ['JIK okpeMux XIMIYHHUX PEYOBMH HEAOCTaTHHO MJIsI OLIHKHM EKOJIOTIYHOIO CTaHy
TEPHUTOPii, OCKUIBKM HE BPAXOBYETHCS BIUIMB CYKYITHOI [ii IOJIKOMIIOHEHTHHX XIMIYHHX CIIOJYK Ha
010THYHY CK1Ia70BYy ekocucteM. Lle moB’s3aHo 3 TuMm, 110 koHueHTpauia I'JIK nependauae HopMmyBaHHs
130JIbOBAHOTO BIUIMBY XIMIYHMX PEYOBHH Ha BIJIMOBITHI TECT-OPTaHI3MH, SIKIi BUKOPHUCTOBYIOTHCS TTPH
BcranoBiieHi ['JIK, Toal K y peaqbHUX yMOBaX BIUIMB YMHSTH CKJIQJHI CYMIlll PEYOBHH, YHACIIIOK
YOro MOKE IPOSIBISATHCS KOMOIHOBaHHH €(EeKT BIUIMBY — aTUTUBHICTh, CHHEPTi3M, aHTaroHi3M [2].

binpmricts  cnpo0®, 10  BUKOPUCTOBYIOTHCS  JUIsl  HOPMYBaHHS  3a0pyJHEHHs  IPYHTIB
3a0pyAHIOIOYMMH PEYOBUHAMH, 3BOAATHCS [0 TOTO, MO0 BHU3HAUUTH TPAHUYHO JIOMYCTHUMY
KOHIICHTpAIlit0 pedoBUHM B IpyHTI. OnmHak dYepe3 OO0’€KTUBHI NPUYMHH, Takl SK
NoJi(pyHKIIOHATIBHICTh 1 T€TEPOTeHHICTh IPYHTY, PI3HOMAHITHICTh MOTO THIIIB, PI3HOMAHITHICTh
3a0pyAHIOIOYMX PEYOBUH, SBUIIA CHHEPri3My Ta AaHTaroHI3My MDK HHUMH, 3[JaTHICTb >KHBHUX
OpraHi3MiB JI0 ajamnTailii, a IpyHTy — J0 caMoouuieHHs, Bukopuctanus ['JIK momroranTtiB s
OIIIHKHU PiBHS 3a0pyTHEHHS € OJTHOCTOPOHHIM MTOKAa3HUKOM.

JIOIIUIBHICTh BHUKOPUCTAHHS OIOJIOTIYHMX METOIB OI[IHKM SKOCTI KOMIIOHEHTIB JaHJmagTy,
30KpeMa, IPYHTIB, MIJKPECIIOETbCA y YHMCIEHHUX POOOTaxX BITUYM3HSAHUX 1 3apyOLKHHUX aBTOpIB
[3-6]. 3okpema, y mpaui M. O. KiiuMeHko npy BU3HaYEHH] MepeiKy MOKa3HUKIB JJISl OLIIHKH SIKOCTI
KOMIIOHEHTIB ~ JIOBKUUII B  yMOBaxX AaHTPONOICHHOTO  HABaHTAXEHHS  PEKOMEHAYEThCS
BUKOPHCTOBYBATH TOPSA 3 IHIIMMH, OIONOTIUHI METOAM: «...OloiHAMKaIis 1 OloTecTyBaHHS,
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Ha BIJIMIHY BiJ] BIIOMHX aHAIITHYHUX METOJIB KOHTPOJIIO 32 CTAHOM CEPEOBHINA, € HE3aMIHHUMH
y BU3HAUEHHI TOKCHYHOCTI 1 IIKIVTUBOCTI (DaKTOPIB IS KHUBHUX OPraHi3MiB, 00 Ii XapaKTepUCTUKU
€ 010JOTIYHUMH, 2 TOMY BHU3HA4YalOTh O10JIOT1YHY MOBHOIIHHICTH (200 HESIKICHICTH) CEPEIOBHINAY
[6]. IlianTBepaKEHHSM HaBEIEHOTO € PEe3ylbTaTH BCTAHOBIEHHS KOPENALIMHOT 3aJIeKHOCTI MIX
OIIIHKOIO PIiBHIB TOKCHYHOCTI BOJM 1 3HAYCHHAMH KOC(QIillieHTIB il 3a0pyIHEHOCTI OKPEMUMU
XIMIYHUMHU pedoBHHAMH, sika ckianana 0,06 [7].

Meta poOOTH — 3alpoONOHYBaTH BUKOPUCTOBYBAaTH IOKAa3HUK «CTYIIHb 3a0pYIHEHOCTI IPYHTIB»
BIJIOBIIHO /10 BU3HAYEHUX PIBHIB MPUTHIYEHHS POCTOBHX IMPOLECIB, KUIbKICHA XapaKTEpUCTHKA
SIKOTO BUpaxkaeTbcs Kkoedimientom 3abpyanenocti 1pyHTiB (K3I'), mpum 1mpomy koedimieHT
3a0pyIHEHOCTI I'PYHTIB JU(PEPEHLIIOI0Th 32 PIBHAMH IIPUTHIYEHHS POCTOBUX MPOLECIB.

MATEPIAJIN TA METOIHN JOCJIIKEHDb

[Tpobu 1pyHTYy mns GiorectyBanHs BinOupamu 3rigHo 3 [OCT 17.4.3.01-83 ta I'OCT 17.4.4.02-84.
Maca 3aranpHOi mpoou OJIM3BKO 2 KT.

[IpoOu TpyHTY 3BUTBHSUIM BiJl CTOPOHHIX JOMIIIOK, MOJAPIOHIOBAIN, TMPOCIIOBAIM KpPi3b CHUTO 3
nmopamu JliaMeTpoM 1 MM, pO3MOAUISUIM TOHKUM IIAPOM Ha apKyIli namnepy abo KalbKH y BUTIISII
KBaJpaTa 4Yd NPSIMOKYTHHKA 1 MOAUISUIM Ha 4 4acTHHU. [|Bl MPOTHIIEKHI YaCTUHU TPYHTY 3CUTIANN B
OJIHY KYIly, IIOBTOPIOIOY1 BKa3aHy OIEepallito 10 TUX Mip, JOKH Bara 3paszka IpyHTY He JOpiBHIOBaja
100 r. HaBaxkKy IpyHTY MEpPEHOCHIIA B KOJIOY 3 MPUTEPTOIO MPOOKOI0. 3aTUBaIN JUCTHIHOBAHOIO
BOJIOIO y cmiBBigHOMmEHH] 1:1 i 300BTyBaiM BMICT KOJIOM 3a JOMOMOIOI0 CTPYIyBada MPOTATOM
1,5 rox. Ilicns 1poro BMICT KOJIOM MEPEHOCHIN B LEHTPU(YKHI CTaKaHU W LEHTPUPYTYBaIU TPU
2000 06/xB mpotsirom 10 xB. Ilicig neHTpupyryBaHHs BOJHY BUTSIKKY 3 LIEHTPUPYKHUX CTaKaHIB
MEPEHOCHIIN BC KOJIOY 3 MPUTEPTOIO MPOOKOIO 1 BUKOPUCTOBYBAIIU JIsl O10TECTyBaHHS.

Jlist BU3HA4YEeHHS (DITOTOKCUYHOCTI TPYHTIB MOIMEPEAHBO OYJIO MPOBEACHO BUOIP POCIUH, ITUPOKE
KOJIO SIKUX PEKOMEHAYEThCS MiKHapomHuMm craHmaptoM ISO 11269-2 [8, 9]. B excrepumenTax
BUKOPUCTAHO 4 BUIM OMHOAOJBHUX (TIICHMISI TBEpHAa, SUMIiHb, OBEC, KyKypya3a) 1 15 Bumuis
JBOJOJIBHUX POCTUH (TOPOX, KBACOJIA, COs, cajlaT, TOMAT, MOy, Kpilm, MOPKBa, NEpelb, OypsK,
Kamycra, pelbka 4OopHa, PeIuc, MeTpyIlKa KydepsiBa, OTipOK) TaKHUX COPTIB, SKI MaJH HaWOLIbII
PaHHIO CXOXKICTh T4 HAWMEHILUH Mepioj Bererarii.

Pocnuau, siki € mpugaTHUMU Uit 010TeCTYBaHHS, MAalOTh BI/IMIOBIIaTH TAKUM BUMOTaM: PO3BUBATHCS
IICJI 3aMOYYBAHHS y BOJ1, MaTH JIOCTaTHIO IIBUJKICTb POCTY y BOJIHIM BHUTSKII, 1100 3a 5 7110
JOCATHYTH TaKOi JOBXKMHU KOPEHIB Ta MapoOCTKiB, siIka HEOOX1JHA JUIs MiApaxyHKy. BinmoBigHo 10
[IUX BHMOT HENpPUIATHUMH 10 O10TeCTyBaHHS BUSBWIHMCA POCIHMHHU: MeEpelb, MEeTPYIIKa, TOpoX,
KBAacCoOJIsA, COs, SIKi OBUIBHO TPOPOIYIOTHCS MICIS 3aMOYYBAHHS Y BOJI; Yy HACIHHI pOJHHU 000OBUX
MMOYMHABCS TIPOIleC THUTTA. HaciHHS KyKypy/3u, KallyCTH, OTipKa, cajary Ta IIICHHUIll BHUSIBHIOCH
MIPUIATHUM JUTsE O10TecTyBaHHA y BOJHIM BUTsDKII (po3BuBasiocs 80-90 % HaciHH:).

[Ilo crocyeTbcs MMIBUAKOCTI pOCTY, TO HACIHHS KyKypyA3W [Ja€ NapoCTKH, JOCTaTH1 [yis
mipaxyBaHHs JOBXHHU 4epe3 4 100M Micis 3aMOYyBaHHS; HACiHHS caiaTy, TOMary, MIIeHHMI,
SUMEHI0, OypsiKa, pelbKU, PEIUCY, KallyCTH, BiBca Ta Oripka — yepe3 5 110; HaCIHHA MOPKBH, KPOIy
1 Oy — yepe3 7 1110, a nmeTpymku — 6uibie Hix yepe3 11 nib.

I3 mepeniueHux poCIuH JUIsl BU3HAYCHHS (JITOTOKCUYHOCTI BOJHUX BUTSDKOK 3 IPYHTY Oyi0 0OpaHo
KYKypya3y, siuMiHb Ta canaT. llmeHuns, kamycTa Ta OTIpOK HE BHKOPHUCTOBYBAIUCH Y
OioTecTyBaHHI 3 TaKMX NPUYMH: KAIlyCTa Ta OTIPOK MAaIOTh JIyXKe HIKHI KOPIHI[, JOBXKHHY SKHX
HEMOJKJIMBO BIMIPSATH, a MNIIEHUL Mae Oararo OOKOBUX KOPIHIIB, KOTPl MEPEIUIITAlOThCS MIXK
c00010, IO YTPYAHIOE PO3PAaXyHOK PE3YIIbHTATIB.

OCHOBHMMHM TOKa3HUKaMH 3TiIHO 3 [9], 32 SIKUMU NPOBOJWIN OLIHKY (ITOTOKCUYHOCTI IPYHTIB,
OyJu KUIBKICTh NMPOPOCIUX POCIWH, JOBXHHA KOPEHIB Ta MapoCTKiB. BpaxoByBaiu BipOTiiHICTH
BIIXWJICHHS 3HAu€Hb LMX KPUTEPIiB B KOHTPOJt0. (DITOTOKCHYHHUMM BBaXAIHCh IPYHTH, 3a
pe3yibTaTaMu OlOTECTYBAaHHS SIKMX 3HAUeHHS Oylb-SKOTr0 3 TepeslidyeHHuX KpUTepiiB BIPOTiIHO
BIJIPI3HSAIOCS BiJl KOHTPOJTIO.
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JInst BU3HAYEHHS NPUAATHOCTI HACIHHS BHUIIMX POCIUH J0 OIiOTECTyBaHHS BCTAHOBIIOIOTH
KOHI.[CHTpaI_IiIO PO3UNHY €TaJIOHHO1 pPCYOBUHHU, HIO CHPHUYHUHAE 3MCHIICHHSA JOBXHWHU KOpeHiB
1 (a60) mpopocTkiB Ha 20 % 3a 96 rox 6ioTectyBanHs (EK20-96).

Sk eramonny peuyoBuHy BUKOPUCTOBYIOTH (heron (CO6HSOH) 3riqno 3 'OCT 6417-72 kBamidikarii
y.11.a. BUXiTHUH PO3YMH rOTYIOTH 13 KOHIIGHTpaIli€ro | r/nm° CeHsOH. JIns IbOro BUKOPUCTOBYIOTH
muctuiboBany Boay 3riHo 3 [OCT 6709. I3 BUXigHOTO pO3YHHY FOTYIOTH cepito po3unHiB Big 100
10 200 mr/nm® CeHsOH 3 inTepBanoM 25 Mr/am°, BUKOPHCTOBYIOYH JEXJIOPOBAHY IHUTHY BOLY.
bioTectyBaHHSl pO3UMHIB MPOBOJATH YNPOJIOBXK 96 TOA 3riHO 3 MPOLEIYPOI0, OIMNKUCAHOIO BHUIIIE.
3a pe3ynbTaTaMu po3paxoBy0Th EK20.96.

Skmo onmepxana BenmuuuHa EK20.96 TepeOyBae B eKCIIEPUMEHTAIBHO BCTAHOBJIEHOMY Jiana3oHi
pearyBaHHs TecT-00’ekTa, akuii nopiBHIoe 89,5-194,5 mr/nm® CeHsOH, mapris nacius npuaatHa
11 610TE€CTyBaHHS.

SAxmo JIK20-96 C6HSOH He nTparuisie y BKa3aHUW Jlama3oH pearyBaHHs, MapTil0 HAaCiHHS
3aMiHIOIOTh Ha HOBY. PeKoMeH10BaHO BUKOPUCTOBYBATH HACiHHS 31 cxoxicTio 90 %.

KoHTposb BIATBOPIOBAHOCTI PE3y/bTaTiB BU3HAYEHHS TOKCHYHOCTI 3I1MCHIOIOTH 3a PO301KHICTIO
pe3ynbTatiB 1BoX BuzHaueHb EK eramonnoi peuounu (EKi, EK3).

Pe3ynbratu BU3HaueHb TOKCUYHOCTI 3310BLJIbHI 32 YMOBH:
(EKi-EK2) < [T,

ne JI — HopMaTHB ONEPATUBHOTO KOHTPOJIIO BiJITBOPIOBAHOCTI Pe3yJbTaTiB, 3HAYCHHS SKOTO MpHU
nosipuiit iimoBipHOCTI P=0,95 cknanae 74 mr/mm® denomy.

XapaKkTepuCTUKH MOXUOKH OJTMHOYHOTO BU3HAYCHHS TOKCUYHOCTI HajaHi B Tabmui 1.

Tabmuns 1 — XapakTepucTuku NOXHOKKA OJMHOYHOTO BU3HAYEHHS TOKCHYHOCTI

EK20-96, Haii61s1b111€ MOKIIMBE 3HAUEHHS I'panuui inTepBaiy, y SKUX
mr/am’ CEepPEeAHBOr0 KBAIPAaTUYHOTO nmoxuOKa BU3HAYEHb TOKCUYHOCTI
(benomy BIIXMJICHHS BUIIAJIKOBOI CKJIaA0BOL 3HAXOJIUTHCS 3 JOBIPUOIO HMOBIPHICTIO
MOXMOKM (TIOKa3HHUKA BIITBOPIOBAHOCTI) P=0,95
0 3
o (A”), mr/mm
(A%), mr/n + A, Mr/nv’ + 0, %
142 26,8 52,5 37,0

ITocraBiieHe 3aBiaHHS BHpillyBajJachb THUM, IO BHU3HAYEHHS TOKCHYHOCTI IPYHTIB Ha BHIIUX
POCIIMHAX OCHOBYETHCSI Ha BCTAHOBJIEHHI PI3HHII MK 1HTEHCHBHICTIO POCTY POCJIMH Y BOJHIN
BUTSDKII 3 TPYHTY (JOCTIA) Ta Y BOJ, Y SKIM POCIMHU YTPUMYIOTHCS (KOHTPOJIb).

Kpurepiem TOKCHMYHOCTI € 3HWKeHHs Ha 20 1 OUIbIIE BIJICOTKIB JTOBXHHHU TPOPOCTKIB 1 (a00)
KOPEHIB POCIIMH B JIOCIIi/Ii TOPIBHSIHO 3 KOHTPOJIeM 3a 96 Toj 6i0TecTyBaHHS.
Hanpukinii 6ioTecTyBaHHS BUMIPIOIOTh JOBXXKHHY KOPEHIB 1 IPOPOCTKIB y KOHTPOJII Ta JOCII/I].

3a pe3ynbTaTaMyd BUMIpPIOBaHb JIOBKMHH KOPEHIB 1 NMPOPOCTKIB BHUILUX POCIUH PO3PAaXOBYIOTh
iXHi cepeaHi apupMETUYHI 3HAYEHHs B OCHiAl i KoHTpoii. OTpuMaHi 3HAYCHHS BUKOPUCTOBYIOTH
Ul pO3PAaxyHKY pI3HUII JOBXKHUHU KOPEHIB 1 HPOPOCTKIB Yy JAOCHiAl BIAHOCHO KOHTPOJIIO
y BiICOTKax 3a popMyIIolo:

A = ((Xk — Xd)/Xk)*100, ne
A — NOBXHHA KOpPEeHiB (IPOPOCTKIB) Y A0OCII/1 BITHOCHO KOHTPOIIO, %0;
Xk — cepenHe apupMETUYHE JOBKHHU KOPEHIB (IIPOPOCTKIB) Y KOHTPOII, CM;
Xd — cepenne apudmeTuyHE TOBKUHHA KOPEHIB (IPOPOCTKIB) y JOCHTI/I, CM.
[pyHT BUSBJISEC TOKCUUHICTD, KO A cTaHOBUTH 20 i GijbIle BiCOTKIB.
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PE3YJIBTATH TA IX OBGTOBOPEHHS

HaifOmmxunM aHamoroM cnocoOy, IO pPO3IISAAETHCS, € CHocid BU3HAYeHHSA (DITOTOKCHMYHOCTI
¢dakropa cepenosuia [10]. 3a3HaueHuii crnocid nossArae B TakOMy — IPOBOJIATH TECTYBAHHS POCIUH
3a mii pi3HUX 1103 (pakTOpa. BecTaHOBIIOIOTH NiHIHHUI po3Mip abo Macy HaJ3eMHOI Ta KOpPEHEBOl
YaCTHH, a MOTIM CIIBBIIHOIICHHS BIAMOBIIHUX MapaMeTpiB Ui UX OpraHiB pociuH. Ha ocHOBI
3MIH TECTOBOTO TMOKa3HWKAa BHU3HAYAIOTh 103y (akTopa 3a MaKCHUMAIbHOTO 3HAYCHHS
cruiBBigHOmEeHHS. [Ipr 3HWKCHHI BEJIMYMHU I[HOTO CIIBBIIHOIICHHS JIarHOCTYIOTh ITiIBHINCHHS
¢ditoToKCcHYHOCTI (pakTOpA.

PesynpTaT mal0Th MOXKJIMBICTH TMPOTHO3YBaHHS U MuEpPEHIIHHOT OIIHKA MaKCHUMAaIbHO
TOKCHYHHUX KOHIEHTpAIiii (hakTOpiB KOPEHEBOTO >KUBJICHHS Ha OCHOBI aHami3y J030BUX 3MiH
IarHOCTHYHOI'O MOKA3HUKA.

Henonikom Bimomoro crmoco0y € Te, mo 3a HOro JONOMOTOI0 HEMOXIIMBO 3JIHCHUTH KUIBKICHY
OIIHKY (PITOTOKCHYHOCTI (pakTOpa cepenoBHUIla 1, IK HACIIIOK, - CTYIiHb 3a0pyIHEHOCTI TPYHTIB.
Takox 3a3Ha4eHHH croci0 mepeadayae OMIHKY T030BHX 3MiH OKPEMHX JIIarHOCTHYHKX IMOKA3HUKIB,
10, Ha BiZIMIHY BiJ 3alpONOHOBAHOTO aBTOPAMHU CIOCO0Y, YHEMOXIIUBIIOE IHTErpabHICTh B
OLIIHIII SKOCTI I'PYHTIB 3a JONOMOIOI0 O10TECTYBaHHS — METOAMYHOIO MPUHOMY, 3aCHOBAHOIO Ha
BUKOPHUCTaHHI B CTaHAAPTHHUX J1A0OpATOPHUX yMOBax O10JIOTTYHUX TECT-00’€KTIB JJIs1 BU3HAYCHHS
TOKCHYHOCTI TPYHTIB IIUIIXOM pEecTpallii 3MiHM BiAMOBITHUX MOKA3HHUKIB IXHBOI KUTTEMISUIBHOCTI
MiJ] BIUIMBOM CIIUTBHOT [TiT 1 B3aeMOIii crieru(i9HUX XIMIYHIX TOKCHYHUX PEYOBHH.

Yuponosxk 2016 poky 3miiicHeHO TOCTaHOBKY 94 excnepuMeHTiB (puc. 1) 3 BHU3HAYCHHS
(ITOTOKCUYHOCTI TIPYHTIB Ta HAa OCHOBI OTPUMAaHMX pe3yJIbTaTiB OyJ0 BCTAaHOBJIEHO IEBHY
3aKOHOMIPHICTh B OTPUMaHMX pe3yJbTaTax. € Jajo 3MOI'Y BUPIIIUTH IOCTAaBIEHE 3aBJaHHA 1070
BJIOCKOHAJICHHs CHOCOO0Y BH3HA4Y€HHS (ITOTOKCHYHOCTI (haKTopa CEpelOBUIIA 33 PaxyHOK
OTpPUMaHHS KUTBKICHOI OIL[IHKM CTYIEHsS 3a0pyAHEHOCTI IPYHTIB BiJIOBIJHO 10 BU3HAYEHUX DPiBHIB
MPUTHIYEHHS POCTOBUX IPOLECIB, KUJIbKICHA XapaKTEPUCTUKA SKOI'O BUPAXKAETHCS KOEPIIIEHTOM
3abpynuenocti rpyHTiB (K3I').

PiBHI pUTHIYEHHS POCTOBHX MPOTIECIE

m0-20,0 20,1-40,0 E40,1-60,0 m60,1-80.0 E80,1-100.0

Puc. 1. KinpkicHe 3Ha4YeHHs BHIAJKIB BUSBICHHA (DITOTOKCHMYHOI Jii IPYHTIB MpPH BU3HAYEHHI
PIBHIB IPUTHIYEHHS POCTOBUX MPOIIECIB

Jns owiHKM HeOe3neku 3a0pyAHEHHS IPYHTIB 3alpOIOHOBAHO BHMKOPHUCTOBYBATH ITOKA3HUK
«CTYIIHb 3a0pyIHEHOCTI IPYHTIB» BIJNOBIJHO [0 BU3HAUYEHHX pIBHIB MPUTHIYEHHS POCTOBHX
MPOLECIB, KUIbKICHA XapaKTEPUCTHKA SIKOTO BUPAXae€TbCs Koe(ilieHTOM 3a0pyIHEHOCTI IPYHTIB
(K3T'), npu 1ipomy KoedirieHT 3a0pyJHEHOCTI IPYHTIB AU(PEPEHIIIOI0Th 3a PIBHSIMU NMPUTHIYCHHS
POCTOBHUX ITPOLIECIB.

VY tabnuni 2 HaBeAeHO Kiacu}ikaliio SKOCTI IPYHTIB 3a CTYIIEHEM 3a0pyIHEHOCTI.
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Tabmuns 2 — Kimacudikarist SKOCTi IpYHTIB 3a CTyneHeM 3a0pyaHeHocTi [11]

Knac sixocti PiBenb 3a0pyaHEHOCTI PiBHI npUTHIYEHHS POCTOBUX Crymisb
IPYHTIB IPYHTIB nporieciB (piTOTOKCHUHUN 3a0pyTHEHOCTI
edexr), % rpyHTiB, K3r

I HezabpynHeni 0-20,0 1,1

11 Cnabko 3a0pyaHeHi 20,1-40,0 1,2
III [TomipHO 3a0pynHeHi 40,1-60,0 1,3
1AY bpynni 60,1-80,0 1,4

A% Hyxe OpyaHi 80,1-100,0 1,5

[lepeBara 3amponoHOBAHOTO CIIOCOOY TMOPIBHSHO 3 ICHYIOUMMH TIOJNATaE B TOMY, IO 3a HOTO
JIOTIOMOTOI0 MO’KHA BH3HAUWUTH HE TUIBKH HAsABHICTH a00 BiJICYTHICTH (DITOTOKCHYHOTO €(EeKTy, a
TAaKOXX OLIHUTH HeOe3neKy 3a0pyAHEHHs IPYHTIB TOKCHYHHUMH PEUOBHMHAMH uepe3 KUIbKICHY
OLIIHKY 3a0pyIHEHOCTI IPYHTIB 3aJI€)KHO BiJl piBHIB IPUTHIYEHHS POCTOBHUX MPOIIECIB.

[lepcnexTBM TONANBIIMX JOCHIIKEHb TMOJIATAIOTH B OIHII Ta pPaHXXyBaHHI AaHTPOIOTEHHO
MEPETBOPEHUX IPYHTIB 3 BUKOPUCTAHHSIM MMOKA3HUKA «CTYIIHb 3a0pyIHEHOCTI IPYHTIBY.

BUCHOBKH

3a pe3yibTaTaMM €KCIEPUMEHTAIbHUX JIOCTIIKEHb MOKJIMBO 3pOOUTH BUCHOBOK IO TE€, L0 AJIS
OLIHKA HeOe3mekn 3a0pyAHEHHS TIPYHTIB CIiJi BUKOPUCTOBYBATHM TMOKAa3HMK  «CTYIiHb
3a0pyAHEHOCT1 IPYHTIB)» BIANOBIJHO 1O BU3HAYEHUX PIBHIB IPUTHIYEHHS POCTOBHX IPOLECIB,
KUIbKICHAa XapaKTepUCTHKA SIKOTO BUpaXkaeTbcs koedimientom 3abpynHeHocti 1pyHTiB (K3I), npu
IbOMY KO€QIli€HT 3a0pyIHEHOCTI IPYHTIB AUGEPEHIIIOTh 32 PIBHAMH MPUTHIYCHHS POCTOBHUX
MIPOIIECIB.
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