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determined that in almost all experimental samples the content of
heavy metals did not exceed the maximum allowable level.

The results of the conducted research allow us to state that
of all the heavy metals (copper and zinc) samples studied, samples
of plant components of agrophytocenoses, only one sample ex-
ceeded the amount of zinc content - wheat bran (the zinc content
exceeded the standard figure by 21,9% )- This is explained by the
fact that bran is the hard shell of the grain, which is obtained by
grinding and sorting its particles by size and mass, namely, the seed
casings are most in contact with heavy metals that pollute the at-
mospheric air.

Key words: heavy metals, contamination, copper, rol-line
components of agrophytocenosis, zinc.
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Anomayin. B poGoti noBeneHo, mo s IIPOXODKEHHS
yemimHol ceprudikanil monosoi HPOAYKIII 3a CcTaHmapToM
GlobalG.A.P., Bupo6HHKaM HE0O6XinTHO Oprasi3yBaTH mpolec me-
PEPOOKH i KOMIIOCTYBaHHS BiTHOBIIOBAHHX pecypciB camiBHMIIT-
Ba (TpiCKM i3 3pi3aHUX TLIOK IMIOZOBHX II€PEB) 3a HAYKOBO-
06rpyHTOBaHMME MeToaMKaMu. I MiTBHIIeHHS edeKTUBHOCTI
3aCTOCYBaHHA GypTOBOTO C€rocoby KOMMTOCTYBaHHS TpicKH 3a-
TPOTIOHOBAHO METOAMKY BH3HAYEHHS HOTO eHepreTHHHOI edek-
THBHOCTI i OCHOBHHUX I1apameTpiB 6ypra, IPU SIKHX YTBOPIOETHCSA
ONTHUMAIIbHUA PEKHM KOMIIOCTYBaHHSL.
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Knrouosi crosa: wionopa IPOIYKIisl, Tpicka, KoMmocTy-
BaHHS, cepTuikanis, caniBHUNTBO, €HEPreTHIHa eeKTUBHICTE.

Ilocmanoexa npo6nemu. 3rinmo 3 [1] 3pizani rimku mwiomoBux
nepes (3I) € mobiuror0 TPOAYKIIIO CaIiBHHUIITBA, a B CY4aCHOMY BH-
POGHHIITBI T10210BOT Mo KyKuii Ykpainu € Bukunom. Sk 3asnaveno y
[2] 3T Hanexars 1o BimHOBOBAHOTO pecypey (BP), sxuit moske O6ytu
NepepoOIeHnii B NEBHUIA By CHEPronponykry. Ha manmii wac yrmmi-
3anito 3I" 3ilCHIOITE TIEPEBAKHO CMIATIOBAHHSM Ha BIIKPUTOMY I10-
BITpi, [0 PU3BOIHTE 10 TAaKuX EKCILTyaTalifHAX HACTINKIB, K BU-
CH&KXCHHS IIPUPOIHUX PECYPCIB i HEFATUBHIX 3MiH y Giocoepi.

Ananiz nimepamyprux Ooxcepen. OnHnM i3 MOLIMPEHUX Me-
TOAIB MOCTaYaHHs IUIOA0BOT IPOIYKIii NiANpHEMCTBAME Ha 30B-
HIlIH1 PUHKY € Tpouenypa ceprudikamii Beix npomecis BUPOOHHUII-
TBa NPOXyKUii 3a cranaaprom GlobalG.A.P. [3]. Tak, nanum cran-
A4pTOM BH3HAaY€HO TaKy KOHTPOIBHY TOUKY: «SK OpraHizoBaHa
nepepobka i KOMIIOCTyBaHHS OpraHiYHHUX BiIXOMiB mpu BIICYTHOC-
Ti pU3HKIB...». Kputepiem BIAMOBIAHOCTI naHOi KOHTPOJIBHOT TOY-
KM € Te, W0 BIIXOAM MOBHHHI KOMIIOCTYBAaTHCS i 3aCTOCOBYIOThCS
AUISl NOJINIIIEHHS IPYHTY B Cafax, a MeToI1 KOMIIOCTYBaHHSI MarOTh
TapaHTyBaTH BIACYTHICTh PH3HMKIB VISl HABKOIHIIHBOTO CepeoBH-
1ma [3]. To6To Ha BUPOGHHUIITBI Mae OyTn BrpoBamkena edexTiBHa
1 Oe3re4na TexHoIOris nepepoOkw i kommnocTyBanHs 3T,

Mema odocnioocenns. 3abesneuntu npouenypy ceprudika-
uii mom0Boi mpoxykwii 3a crannaprom Global G.A.P. mo KOHTpO-
JIbHIA TOYII 3 BUMOTaMH 11010 NepepoOKH i KOMIIOCTYBaHHS opra-
HIYHUX BiIXOiB MUSIXOM BHM3HAYEHHS ONTHMAJIBHUX HapaMeTpiB
OypToBoro croco6y KOMIIOCTYBAaHHSI TPICKH 13 3pi3aHHX TIilOK
IJI0JIOBUX JIEpEB.

Ocnosna wacmuna. Tinku A€PEB, IO 3PI3YIOTH Mix gac jo-
TIAMY 3a TIONOBMMH HACAIDKEHHSAMH € HEBil €MHOIO JIAHKOI0 B
GionoriuHoMy nanmrory arpoeKocucTeMy cany. Maca 3pisaHux ri-
JIOK 3 OZTHOTO reKTapa cafy AOPIBHIOE GIU3bKO
8 T, AKi cnamoTs Ha BIIKDHTOMY TOBITpi, a ix muTOMa TeIoTa
3TOpaHH4, 32 HAIMMHU JaHUMH, 10piBHIOE 10,2 M]Ix/kr [2]. TTose-
PHEHHS 1aHOT eHeprii B exochcTeMy Caly MOXIHMBE 3a paXyHOK
fiepeTBopeHns nepeBunu 3I° Ha m06pHBa mUTIXOM iX KOMIIOCTY-
BaHHs B Oyprax. IToTentiitiy CHEPreTHYHy €(EeKTHBHICTD TaKOTO
CII0co0y KOMIIOCTYBAHHS 33 BH3HAYHMO dbopmymoro [4]:
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1e g1 = 10,2 M]JDx/Kr — eHepris 171010BOi A€PEBUHH;

q2= 2,8126MJIx/KT — €Hepris OTpIMaHOIo 100pHBa;

g3 = 5,09 M][/kr — BTpaTH eHeprii Bill XiMiko-6io10riaamx
peaxiiiii B mpoleci KOMIIOCTYBaHHS;

gs = 0,43 MJx/Kr — BTpaTH €Heprii Bifl HEOJTHOPITHOCTI
oIpiOHEHHS TPICKH;

q5=0,41 MJDK/Kr — BTpaTd eHeprii 3 ra3onomiOHMMH TpO-
ITyKTaMHu;

g6 = 1,43 M]Dx/Kr — BTpaTH €Heprii B HaBKOJIMIIHE CEpeIo-
BUIIE.

3HaueHHs NUTOMHUX BHTPAT €HEprii ¢1 — g¢ Oyi10 NpHHHATO
3rigHo 3 [5].

B pesyabTari po3paxyHKy IOTeHIiiHa eHepreTudHa edex-
THUBHICTh KOMITOCTYBaHHSI CTaHOBUTh Nep = 27,57% [na 3abesmne-
YeHHs JaHOi eHepreTHIHOT e(peKTHBHOCTI MPOIECY KOMIIOCTYBAHHS
HeoOXinHO 06IpyHTYBaTH NOBKHHY OypTa Ls Ta miorry HOro mo-
BepxHi Fg.

Jlnst oTpuMaHHsI 3Ha4eHb LHUX TTapaMeTpiB PO3ITIAHEMO CXe-
My TeIUI0i30s11il 6ypTa 10 mapaM, Ky HaBeJIeHO Ha PHCYHKY 1.

JloxuHy O6ypTa BU3HAYUMO 32 GOPMYJIOH0:

Lg
Qs

T (ke +key) (Tp—Toe) 'T+2R,’ )

ne Qs — BTPATH TEIIOBOI EHEpril B HABKOIMILIHE CEPENIO-
e, JDx;

T —4ac KOMIIOCTYBaHHs, FO;

kg,kcq; — xoeilienTy Teronepenayi BiAMOBIAHO MHUIIHI-
pudHOI i cheprdHOT YacTUHH OypTa.

3HayeHHA KoedillieHTIB Teruionepenayi LAIHAPHIHOT 1
cheprYHOT YaCTHHU BH3HAUMMO 32 hopmynamu [4]:

ke =(25 m2+ = )_1, 3)

i R1 ZQRZ
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Puc. 1. Cxema Tennoizonsmii 6ypra:

I — renoizonsiiis Bix moBepxHi rpyHTy; I — Tpicka;

III — Tennoi3ousiiis Bix HABKOIMUIIHBOTO CEPEIOBHINA;

M, A2, A3 — Koe®ilieHTH TEIIONPOBITHOCTI; &), &, & — TO-
BIIMHA WapiB; Ry, Ry — paziycu Oypra; Te— TeMmilepaTypa cepeji-
HBOT YacTHHU OypTa; Ty — TeMIepaTypa HaBKOIUIIHBOTO CEPENO-
BHIIIA; @ — KOEDIlIEHT TeNI0BiAnavi moBepxHi Gypra.

[Tnoury moBepxHi 6ypra po3paxyemo 3a GopmyIiow:

) ) 5)
el
8 7 k(Tp—Tuo)r
1e Ox— BIpaTH eHeprii Bil XiMiko-Giomoriunmx peaxttii, JIxk;
k — xoedinient Tenmonepenayi, Br/(m*-K).

Jnsa pospaxyHKy mapamerpiB OypTra mpuiiMEMO HACTYIMHi
BUXiIHI maHi [5]:

- ToBmMHA mapiB 5, =0,1 M, & =12 M, &= 0,3 M;

- koedimienTn reronposinHocti 4= 0,250B1/(MK),

A= 0,545B1/(M'K), A3= 0,055 B1/(MmK);
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- paniycu OypTa Ri = Im, Ro= 1,6M;

- koedillieHT TerIoBiaNa4i noBepxHi Oypra
=12 Br/(M*K);

- maca Tpicku m;= 10000 Kr;

- eMIIepaTypa CepeHbOi YaCTHHH Ta HaBKOTUILHBOTO cepe-
noBuma, ianoBimHo Te = 50°C, Thc = 6°Cs

- yac KOMIOCTyBaHHs 7= 713,4 TOLL.

Toxi 3a hopmymnamu (3 i 4) 3HAUCHHA xoe(illieHTIB Teronepe-
Ayl [AHIPEIHOT 1 chepryHOT JaCTHHA Oypra OyIyTh TAKIMHU:

4 Tlouht el

BT MZ'K’ (6)
k.s= 0,032 —

i M b B RS T (7)

3a hopmyramu (2, 5) JOBKMHA GypTa noBiHHA OyTH
Ls= 6,395M, a IU1oma #oro [IOBEpXHI Ma€ IOPIBHIOBATH F=32,128 M

TIpu Takux napamerpax Gypra B mmapi I (puc.1) Ha moO4aTKy
TIpOIIECY KOMIOCTYBaHHS YTBOPIOETHCA temmeparypa Ic, = +27°C,
qKa € ONTAMATBHOIO IS pOGOTH ME30LIBHIX GaKTepiil, sika MOTIM
TOCTYOBO MiIBHITYETHCA 10 Top = +50°C, mwo CcBiTYMTH Ipo poGoTy
TepMOGLTBHIX GaKTEPii.

Ciix 3a3HAYUTH, IO IIPU TAKOMY croco0i KOMIOCTYBaHHSA
Tpicku BinOyBaeThCA HE TiIBKH PO3KIATAHHA ii opraHi4Hoi peyo-
BUHM 3 BUAUICHHAM €Heprii, a ¥ yTBOPEHHA IYMIHOBHX CIIOJY-
YeHb, SKi MOJIMIIYIOTh AKICHI BiacTuBoCTi KommocTy. IIpu oMy,
eeKTHBHICTb Bijl BUKOPHCTAHHS KOMIOCTY Oyne BUINOIO 32 TY,
1110 BU3HAYEHA CYTO SHEPreTHYHO Yy dopmyi (1), a 3aCTOCYBaHHA
TeXHOJIOTT [epepobKy 3pi3aHuX iloK Gyzle CIPUATH PaLlioHalb-
HOMY BAKOPHCTAHHIO NPUPOIHHX pecypcis. [Ipu mpoMy ceprudi-
Karis BApOOHHUIITBA 32 CTaH1apTOM GlobalG.A.P. 1o KOHTPOJIBHIH
Toumi «Opranizauis, nepepodka i KOMIOCTYBAHHA ...» II03BOJIUTH
MiHIMi3yBaTH PUCKA PO3MOBCIOKCHHA xBopoG i Gyp’sHiB Ta M-
BHILLATH TIOKA3HMKH POIFOYOCT] IPYHTIB.

Bucnosxu.

1. JloBezieHo, IO Wi NPOXO/DKEHHA yemimuoi ceprudikauii
IUI010BOT MPOIYKILi 32 CTaHAapTOM GlobalG.A.P., BupoOHMKaM HE-
06XiZHO OpraHi3yBaT MpoLec nepepoOKH 1 KOMIIOCTYBAHHS BIIHOB-

©
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JIOBaHMX PECypCiB CaiBHMLTBA (TPICKH i3 3pi3aHUX TUIOK ILUIOAOBUX
JiepeB) 3a HAYKOBO-OOTPHTOBAHMMI METOJIMKAMH, 5IKi OBHMHHI 3a0e3-
[EYMTH He TUIbKU BiIMOBIIHY SKICTh KOMIIOCTY (IOOpHBA), & MEBHY
eHepreTAYHY e()eKTHBHICTb IPOLIECY.

2. BcraHOBIEHO, IO eHepreTHyHa eheKTHBHICTE OypTOBO-
ro crnocoby KOMIIOCTYBAHHS TPICKH IIOJOBOT IEPEBHHU MOXE J10-
csaraty 3 27,57%. BusHadeHo, mo 1is 3abe3nedeHHs Takoi edex-
THBHOCTI 0BXUHA OypTa Mae Oyru 6,395M, a Horo ruionia mose-
pxHi — 32,128 M°. TIpuIbOMY B cepeluHi GypTa yTBOPIOETHCA TEM-
neparypa +27 °C, sika € ONTHMANBHOIO s POOOTH Me30(DiITbHIX
GaxTepiii 3 moctynosuM 36imbmeHHsM 10 +50 °C — s Tepmodi-
JBHHX, M0 3a0e31edye BiAMoBiIHY SKiCTh KOMIIOCTY.
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THE USE OF RENEWABLE GARDENING
RESOURCES IN ACCORDANCE WITH THE
GLOBALG.A.P. STANDARDS

A.G. Karaiev, L.Yu. Bondarenko, M.I. Struchaiev

Summary

The article proves that in order to pass successful certifica-
tion of horticultural products according to the GlobalG.A.P. stand-
ard, it is necessary for producers to organize the process of recy-
cling and composting of renewable gardening resources (chips
from cut branches of fruit trees) with the use of scientifically-based
methods.

In order to increase the efficiency of the application of the
collar chip composting method, a method has been proposed for
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determining its energy efficiency and the main parameters of the
collar in which the optimal composting mode is formed.

Key words: fruit production, wood chips, composting, certi-
fication, gardening, energy efficiency.
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Anomayis. 5. 12. 2018 poxy BiAMOBIIHO 1O Hakasy MOH
Vipaiau Oyno BBEICHO B Jif0 CTAHIApT BULIOT OCBiTH 3a CrieljambHic-
10 208 «ATPOIHKEHEPISH ramy3i suanb 20 «ATpapHi HayK# Ta MpoJio-
BOJLCTBOY IS IEPLIOTO (6aKanachsK0ro) piBHS BULLOT OCBITHY.

HoBwii craHaapT BAILOT OCBITY € HaCTYITHUM TOKOJIIHHAM CTa-
HIAPTIB 1 3aMiHIOE c000r0 Taly3eBi CTaHIapTH BHIIIOT OCBITH, fKi PO3-
pobsmeh Y 2002 — 2014 poxax. CranaapT Gasyerbcs Ha KOMIICTEHT-
HicHOMY TiIXOi i moiste Ginocodiro BUSHATCHHA BUMOT 10 (axiBILsL.

B craTTi KOMEHTYIOTBCSH OCHOBHI TIOJIOKEHHS, TOSICHIOKOTHCS

TepMiHM 1 BU3HAYCHHA 3 METOO TOBHOTO i CKOPILIOTO fioro 3ampoBa-
JUKEHHS B HABYATBHIH MPOLIEC 3ak1aLy BHIIOT OCBITH. ;

Knrouosi cnosa: CTaH[IAPT BUIIOT OCBITH, arpoiHKeHepis,
imKkeHep-MeXaHikK, KOMIIETEHTHOCT] BUITYCKHUKA, kBanidikaniiHa
pobora.




