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The publication materials reflect the results of scientific research conducted under the conditions of the
vivarium of the State Research Control Institute of Veterinary Medicines and Feed Additives. It was established
that the introduction of chromium sulfate in the amount of 2 mg/kg and cadmium sulfate in the amount of 3
mg/kg of live weight into the body of laying hens caused their significant accumulation in eggs compared to
their content in the control group. To reduce the concentration of heavy metals in chicken eggs, zeolite 3 % of
the feed mass was fed in the form of 1-3 mm grain size (TU 05792908.002-97. “Feed Zeolite”, produced at the
Sokyrnytskyi Zeolite Plant of the Ministry of Emergency Situations of Ukraine, Khust District, Zakarpattia
Region. It was established that the natural mineral contributed to eliminating Chromium and Cadmium from
egg components (yolk, white, shell) relative to the control. When zeolite was introduced into the diet of poultry,
3 % of the feed weight to all experimental groups, compared with groups without its introduction, contributed
to a decrease in the content of heavy metals in the studied samples of egg components. With a chromium load, a
1.7-fold decrease was noted in the white (P < 0.05) and yolk, and a 1.8-fold (P < 0.01) decrease in the shell,
and samples with a cadmium load, a decrease of this metal in the protein, yolk, and shell was, respectively, 1.5
(P <0.05); 1.6 (P <0.05) and 3.2 (P < 0.001) times the indicator of the experimental group without a sorbent.
A similar tendency to decrease the content of heavy metals is observed with the combined introduction of
toxicants. They found a slight increase in the weight of the egg in the test groups after correction with zeolite,
namely: in the first group by 3.7 %, respectively, in the third — by 1.9 % against the background of a decrease
in the indicator in the second group by 1.6 %. Eggs of hens of the first experimental group exceeded their
control counterparts by 0.9 % in terms of shell thickness. In contrast, those of the second and third groups, on
the contrary, were inferior in terms of shell thickness by 1.2 and 0.6 %, respectively. In the experimental
groups, there is a tendency to increase the percentage of the shell by 1.9 in the first group, by 2.8 % in the
second, and by 4.0 % in the third group relative to the control. Introducing the first group of natural zeolite into
birds' diet contributes to the thickening of eggshells by 6.6 % compared to the indicator without the mineral.
The same trend is observed in the second and third groups, respectively — by 7.1 % and 5.0 %, however, the
difference between the groups is unlikely. A tendency to increase in the experimental groups with the use of
zeolite in the percentage of egg mass in the first group by 1.9 %, in the second group by 1.8, and in the third
group by 2.3, relative to the indicator without the mineral, was also revealed. In the experimental groups, there
are changes in the components of the egg compared to the control indicator: an increase in the shelling
percentage in the first, second and third groups, respectively, by 1.0, 4.0, and 1.9 %. Regarding egg
productivity, a decrease is observed relative to the control in experimental groups with chromium-cadmium
total and separate load, which was 19.6, respectively; 40.2 and 29.7 %. An increase in egg production has been
established when mineral sorbent is used in the diet of poultry. Gross egg production in hens of the second
group with chromium load increased by 11.1 % when consumed with zeolite compound feed. The lowest
number of eggs during the experimental period was obtained from hens of the second group with cadmium
load. The introduction of natural minerals into the diet increased their number during the experimental period
by 8.3 %. In the third group, the number of eggs increased by 10.7 % during the experimental period with the
combined load of heavy metals and zeolite. A similar trend is observed in the experimental groups regarding
the number of eggs obtained per average laying hen. The results of the conducted research confirm that
chromium and cadmium ions affect the productivity and quality of chicken products, and the introduction of
Jfodder zeolite in the amount of 3 % of the mass of compound feed into the diet of poultry improves the level of
their mineral nutrition, laying and the indicator of the marketable quality of eggs.
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BukopucranHs meoJiTy I eJiMiHALl BAXKKUX MeTAJIB 3 KypsiUMX SI€b

I. }O. Canamaxa', JI. M. Topmiitayx’™

lveiscoKuti nayionanbnuii yrieepcumem npupoOoKopucmyéanis, m. J[yonanu, Vepaina
2Jlvsiscokuil HayionanbHull yrieepcumem eemepunapHoi meouyunu ma 6Giomexnonoziti imeni C. 3. Dicuyvkozo, m. JIvsis,
Ykpaina

YV mamepianax nybnixayii 6idobpasiceni pezyromamu HAyKogux 00Ccaiodcens, AKi npoeooUTUCs 8 YMOsax gisapiio [epacasnozo HAyKoeo-
00CIOH020 KOHMPOILHO20 [HCIUMYIMY GeMNPEenapamis ma KoOpmosux 000aox. Bcmarnosieno, wo Ha0Xo0diceHHs 8 OP2ani3M KypPOK-HeCYHOK
cynvghamy xpomy y Kinokocmi 2 me/ke ma cyibhamy Kaomiio y KitbKocmi 3 me/ke HCusoi Macu CRpUdUHUIO 3HAYHe iX HAKONUYEHHS Y SAUYsX
NOPIGHAHO 3 IXHIM 6MICIMOM 6 KOHMPObHIl epyni. [{isi SHUNCEHHS KOHYEHMPAaYii 8aNCKUX MEMAié 8 Kypsauux Atysax 3e0008ysanu yeoaim 3 %
610 macu kopmy y euensioi kpynu gpaxyii 1-3 mm (TY 05792908.002-97. “Lleonim xopmosuii”, saxuti eunyckacmocsi Ha COKUPHUYLKOMY
yeonimosomy 3a600i MHC Yxpainu Xycmcwvrozo pationy 3akapnamcekoi obracmi. Bcmanognerno, wo npupoOHuti Minepai cnpusié eniMinayii
Xpomy ma Kaomito 3 komnonenmis siiys (2co8moxk, 6inok, wkapaiyna) wooo koumponto. Ilpu eeedenni 0o payiony nmuyi yeorimy 3 % 6io
Macu Kopmy 6cim nid0O0CIIOHUM 2pynam, NOPIBHAHO 3 epynamu 6e3 1020 86e0eHHs, CNPUSLO SHUNCEHHIO 8MICIY 8AXCKUX Memanie 6 00Cii-
O0JCYBAHUX 3PA3KAX CKAA08UX sicyb. TIpu xpomosomy nasanmagicenni y oinky (P < 0,05) ma scoemiy suseneno suudxcenns y 1,7 pasza i y
wkapanyni —y 1,8 (P < 0,01) pasa, a y 3pazkax 3 KaOMi€gum Ha8aHmMadceHHsaM 8ionogiono — na 1,5 (P < 0,05); 1,6 (P < 0,05) ma 3,2 (P <
0,001) paau 0o nokasnuxa 0ocnionoi epynu be3 copbenmy. AHAN02IUHa MEHOEHYIsl 3HUNCEHHST BMICTILY BAMCKUX MEMANI8 CNOCMepicaemobCs i
npu CYKynHomy 86e0eHHi MoKCuKanmis. Buasuiu HesHaune 3pOCMAaHHA Macu Ay y ni00OCTIOHUX 2PYN 3a KOpeKyii yeonimom, a came. y
nepwivi epyni na 3,7 %, 8ionogiono y mpemitl — na 1,9 % na ¢honi snudicenns noxasuuxa y opyeii epyni na 1,6 %. Aiiys kypeii nepwioi docui-
OHOT 2pynu 3a mosuuror wkapanynu va 0,9 % nepesadscanu c6oix KOHMPOILHUX AHANO2IE, A OpY2oi | Mpemboi 2pynu, HA8NAaKU, 3a OAHUM
nokaszuuxkom nocmynanuca va 1,2 ma 0,6 % 6ionosiono. B 0ocnionux zpynax cnocmepieaemovcs meHOeHYisi 00 3pOCMAHHS 8i0COMKO8020
emicmy wikapanynu na 1,9 y nepwiii epyni, na 2,8 % —y opyeii ma na 4,0 % y mpemiii epyni wjooo konmponio. Beedenns 0o payiony nmuyi
nepuioi epynu npupooHo2o yeorimy Cnpuse nOMosueHHIO wKaparynu acys na 6,6 %, 6 opyeii i mpemiii epynax 6ionosiono — na 7,1 % ma
5,0 % wooo nokasHuxa be3 minepany. BuseneHo maxkosc meHOeHYito 00 3pOCMAanHs y OOCTIOHUX 2PYRAX 3 6UKOPUCTAHHAM YeOolimy 6i0com-
K08020 emicmy macu auysa y nepwiu va 1,9 %, y opyeiti epyni — na 1,8 ma y mpemiii epyni — na 2,3 wjo0o nokasuuxa 6es yeonimy. B 0ocnio-
HUX 2PYNAX CROCMEPIeacmvCsi 3pOCMAanHsl 8I0COMKOB020 MICIY WIKAPALYNU Y nepwiil, Opyeiti ma mpemitl epynax 6ionogiono na 1,0; 4,0 ma
1,9 %. 3a scunoio npooyKmueHicmio 8UAGIEHO 3HUICEHHS WOOO KOHMPOTIO Y OOCIIOHUX SPYRAX 3 XPOMO-KAOMIEBUM CYKYIHUM MA PO30ilb-
HUM HABAHMANCEHHAM 8i0n06iono — na 19,6; 40,2 ma 29,7 %. Bcmarnoeneno 3pocmanus eupoOHuymea saeyb npu 6UKOPUCMAHHI 8 PayioHi
nmuyi minepaivho2o copbenmy. Banosuii 30ip sicyb y Kypeil Opyeoi epynu 3 XpoOMOGUM HABAHMAICCHHAM NPU CRONCUBAHHI 3 KOMOIKOPMOM
yeonimy 3pic na 11,1 %, 3 kaomiceum ma CyKynHumM HA8AHMadiceHHsIM 6ionogiono — na 8,3 ma 10,7 %. /loeederno, wjo HaKONUYeHHsl 8ANCKUX
Memarnie y payioHi cnpusie akymynayii ix 6 npooykyii,, a 66e0eHHs. KOpM0802o yeonimy y kinekocmi 3 % 6i0 macu KoMOIKOpmY 00 payiony
nmuyi noainwye pigeHd ix MiHEPAIbHO20 JICUBNEHHS, HECYHICIb MA NOKA3HUK MOGAPHOI IKOCMI ACYb.

Knrouosi cnosa: Xpom, Kaomiii, yeonim, kypu, stiys, 6L10K, HCOBMOK, WKAPALYNA, RPOOYKMUBHICHb.

Beryn inme (Kalachniuk, 2000; Kurkina & Rozputnii, 2012;
Orobchenko, 2013; Brezvyn et al., 2021).

v HpaKTI/IIIi CYy4aCHOI'o TBapMHHHULTBA BCJIUKE PO3IIO-

BCIO/DKEHHSI OTPHMAJI0O BUKOPHUCTAHHS PI3HUX KOPMOBHX
J00aBOK, SIKi IOJINIIYIOTh BUKOPHCTaHHS! KOPMIiB OCHOB-
Horo pationy (Bashchenko et al., 2020; Martyshuk et al.,
2021; 2022). Jo Takux n00aBOK MOXKHA 3apaxyBaTd IPH-
pomui meomiti (Ostapyuk et al., 2021). Borm 3aBmsku
CBOil MOJIEKYJIIPHO-CUTOBIH OYJIOBI € HE TUIBKH aKTHB-
HUMH COpOEHTaMH, a i 10HOOOMIHHMKaMH, 3[JaTHHUMH Y
pasi HecTadi B OPraHi3Mi IIEBHOI'O MIKPO - YM MakKpoele-
MEHTY BiJTaBaTH caMe HOTro 1 BOJAHOYAC 3aMIHIOBATH 1HIII
HeOe3neyHni peyoBuHU. Huska myOunikaiid 3acBiguyroTh
MO3UTHBHY IO MPUPOIHUX ICONITIB SIK aJCOPOCHTIB MpH
BHBE/ICHI Ba)KKHX METaIB 3 OpPraHi3aMy TBapHH. 30Kpema
3’scopano (Kalachniuk, 2000; Kyryliv et al.,, 2005;
Kurkina & Rozputnii, 2012; Vakhutkevych, 2012), mo
MIPUPOHI TEOomTH — e(eKTHBHI aJCOPOCHTH CITiJOBHX
KUTBKOCTEH BaXXKUX METAIiB, SKi JAeali JacTime 3a0py/I-
HIOIOTh 00’ €KTH NOBKiUIA. JIOBEICHO TO3UTHBHUM BILTUB
NPUPOIHUX LEOJITIB AT BHBEACHHS BAXKUX METANIB 3
oprauizmy nrumi (Kyryliv et al., 2005; Paraniak et al.,
2007).

OnHak pe3yJsbTaTH JOCIDKEHb HEOJHO3HAuHI Ta 3a-
JIeKaTh 3HAYHOIO MIpOIO B/l BUY 1 03U LIEOJITY, KiIbKO-
CTi Ta CHIBBIIHOIIEHHS KOMIIOHEHTIB Yy pallioHax, BiKy W

Meta gociigKeHHs

MerToro mociimkeHs Oyl0 BUBYCHHS BUKOPHCTAHHS B
paIioHi NTHII 3 XPOMO-KaJAMi€BUM PO3IITBHIM Ta CYKY-
[THUM HABAHTAKCHHSIM KOPMOBOT'O I[EOJIITY HA HPOIYKTH-
BHICTb Ta SIKICTh MPOAYKIII.

Marepia i MmeToan 10CaiTKeHb

JlocuimkeHHsT TPOBOJMIKCEH B Jlabopartopii iHCTpyMe-
HTQJIBHUX METOMIB KOHTpOJIO Jlep»KaBHOrO HayKOBO-
JIOCIIIZTHOTO KOHTPOJIFHOTO 1HCTHTYTy BETIpeENapaTiB Ta
KOPMOBHUX J100aBOK. 3a NMPHUHIMIIOM aHAJIOTIB Oyno cdo-
pMoBaHO 4 WIIIOCHINHI TPYNH KypOK-HECYHOK KpOCY
Xaticek Oinwii (TI0 4 TOJOBH B KOXHIM), SIKIX YTPUMYBaJIH
B yMoBax BiBapiro. [IpoTsarom mociimKyBaHOTO TEpioxy
ITHII TIepIoi Tpynu (KOHTPOJIBHOI) 3rOAOBYBalld CTaH-
JapTHUI KOMOIKOpM 1 BunoroBanu Boay. Kypu nociigHux
Ipym, KpiM KOMOIKOpMy, OTPHUMYBAId BOAY, HACHYCHY
COJSIMH BaXKMX MeTaliB (mpyra rpyma — 2 MI/KD
Cr2(S04)3:6H,0, Tpetst rpyna — 3 mr/kr CdSO48H,0,
4yeTBepTa Irpyna — noefaHanss cyibgaris xpomy (III) ta
KaaMiro, 2 Mr/kr i 3 Mr/kr). [ KOpeKIii Ba)KKHX METalliB
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B Oprasi3mi OTHIli 10 KopMy BBoawH 3 % Bij HOro Macu
y Buniai kpynu ¢paxuii 1-3 mm (TY 05792908.002-97.
“IleomiT KOPMOBHMH™) TPHPOAHY MiHEpaNbHY J100aBKY
LICOIITY.

BMicT BaKKHX METANiB y KypsSYuX SHLIX BH3HAYAIH
3a JOMOMOTOI0 aTOMHO-3JCOPOIIHHOTO CHEKTPOQOoTOME-
Tpa Varian AA240Z.

EdextuBHicTh 3acTOCYBaHHS MIHEPaJIbHOI KOPMOBOI
JN00aBKM OLIHIOBAIM 32 CEPEIHBOI0 IPOAYKTHUBHICTIO
Kypel-HeCy4OK KOXKHOI IpyIIu.

O1iHIOBAJIN CEPENIHIO Macy S€Lb 3BaKyBaHHAM, 1001p
SIKAX JUTSL OIHKH TPOBOJIMJIN 32 TIPHHIIMIIOM BHITAIKOBOI
BUOIPKH B KiHIII AOCIiTY.

ToBUMHY IIKapanylnd BHUMIPIOBAIM MIKpPOMETPOM 3
toyHicTio 10 0,01 MM Ha TPHOX ALISIHKAX: EKBaTOpiaIbHIN
YaCcTHHI, TYIOMY Ha TOCTPOMY IOIIOCaX, BiJOKPEMHBIIH
M IIIKAPaTyITHY TUTiBKY.

BinHocHuit BMicT Oinka, ’KOBTKa Ta MIKapaIylmd BH-
paXkaliy y BiICOTKax 10 MacH sTAIISL.

udpouii marepian omnpanboBaHO 3a JIONOMOIOI0
METO/IiB BapialiifHOi CTATUCTUKU 3 BU3HAYCHHSM BIpOTi-
JHOCTI PI3HHUII MK NOKAa3HUKAMH Y KOHTPOJIbHIN 1 H0-

cmigHUX rpymnax. [[Jis BCTaHOBJICHHS CTYIICHsI BipOTiqHOC-
Ti pe3yNbTaTiB BUKOPUCTOBYBAIHM 3HAYCHHS KPHUTEPIrO
BiporimHocTi 3a CriogeHTOM-DilmepoM MpH  MOporax
BiporimHocTi * P < 0,05, ** P <0,01, *** P <0,001.

Pe3ynbTaTn Ta iXx 00roBopeHHs

HanxomxkeHHst B opraHi3aM KypOK-HECy4dOK Cyibdary
XpOMY y KUIBKOCTI 2 MI/Kr Ta cynb(haTy KaaMmilo y KiJib-
KOCTI 3 MI/KT J)KMBOI Macd CIIPUYMHHUIIO 3HAuHE 1X HaKO-
MUYEHHS Y SHISX TOPIBHIHO 3 X BMICTOM Y KOHTPOJIbHIN
rpyIi.

Jlnst 3MEHILeHHsT KOHLIEHTpALlii Ba)KKUX METaNliB B Ky-
PSIYMX SMLSX 3rO0BYBaIM LEOIT 3 % BiJ Macu KOpMYy.

BcraHoBneHO, MO MpH BBEICHHI JO PAIliOHY NTHII
reonity 3 % Big Macu KOpMY BCIM IiJTOCIITHAM TPyIIaMm,
MOPIBHSHO 3 TpymaMu 0e3 Horo BBEACHHS, CIIPHUSIIO 3HU-
JKEHHIO BMICTY BaXKHX METANIB B JOCITIKYBAaHHX 3pa3-
KaX CKJIaJIOBHX f€lb. Tak, TP XpOMOBOMY HaBaHTA)XKEHH1
y 6inky (P < 0,05) Ta %OBTKY BHSBJICHO 3HMXEHHS y 1,7
pasa iy mkapanymi — B 1,8 (P <0,01) pa3za (puc. 1).

0.2
0,15

0,1
0,05

mK B K+neomr
m]I1 J1 + neomit 0.2
m]3 ® J3 + meoiit ’
0,15
1
0,75 0,1
0,5 0,05
0,25
0 0

Bimox

JKosTok

ITIxapanyma

Puc. 1. Bmict XpoMy y CKIIQIOBUX SHIS MIIOCTIAHAX IPYI 3 J00ABKOIO IIEOITY 10 PALiOHY, MI/KT

VY 3paskax 3 KaJMi€BUM HABaHTKCHHSM 3HIDKCHHS
JIAHOTO MeTally y OlIKYy, KOBTKY Ta IIKapaiyIi CTaHOBH-
mo Bignosigao 1,5 (P < 0,05); 1,6 (P < 0,05) Ta 3,2 (P <
0,001) pa3a momo MOKa3HHWKA IOCIIAHOI TPyIH Oe3 cop-
6eHty (puc. 2).

AHasoriyHa TeHJICHLIIS 3HIDKCHHS BMICTY Ba)KKHX Me-
TaJIiB CIIOCTEPIraeThesl 1 IPU CyKYITHOMY BBEJICHHI TOKCH-
KaHTIB.

TakuMm 4WHOM, IPUPOIHUN MiHEpal CIpHSAB eTiMiHa-
mii Xpomy Ta Kaamito 3 KOMITOHEHTIB SIS (OBTOK,
O110K, IIKapaTymna) 010 KOHTPOJIO.

S = N W kR LN

mK B K+neomt

mJ2 J2-+meomit

L I[S u H3+HGOHiT 0.004
0,004 0,003
0,003 0,002
0,002
0,001 0,001

0 0

Bimox

JKosTok

[Ixaparyna

Puc. 2. Bmict Kagmiro y ckiiaioBux SISt HiAAOCTIAHUX IPYI 3 J00ABKOIO LEOJITY JI0 PaIlioHy, MI/KT

[TopiBHIOIOYHM TOKA3HUKHU SKOCTI SIENb MITHIII, BUSBUIIH
HEe3HaYHEe 3POCTaHHS MacH SIS y MiAJOCHIIHUX TPy 3a
KOpEKIIii [eoiToM, a came: y mepiuiid rpymi Ha 3,7 %,
BIJMOBiNHO y TpeTii — Ha 1,9 % Ha (OHI 3HIKEHHS TOKa-
3HHUKA y JApyrii rpymi Ha 1,6 %.

S xype#t mepInoi JOCTiIHOI TPy 338 TOBIIUHOIO
mkapanynu Ha 0,9 % mepeBakanu CBOiX KOHTPOJBHHUX

aHAJIOTIB, a JIpyroi i TPeThOi TPyIH, HABIAKU, 332 IaHUM
MOKa3HUKOM TocTynanucs Ha 1,2 ta 0,6 % BiOBiTHO.

3a CKJIaJOBHMHU SIS MTHUIl ICTOTHOI Pi3HMIIN MiX KO-
HTPOJIFHOIO 1 JIOCHITHUMH TpynaMu He BUsBIeHO. OqHAK
B OCTITHUX TPYyTax CIIOCTEPIraeThcs TEHASHIIIS 10 3pOC-
TaHHS BiJICOTKOBOTO BMIiCTY miKapamymu Ha 1,9 % y mep-
mwii rpyni, Ha 2,8 % — y npyrid ta Ha 4,0 % — y Tperiit
rpy1i BIIHOCHO KOHTPOJIO.
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[opiBHIOIOYH TTOKa3HUKHU SKOCTI SI€Nb A0 1 MICNIsl BBE-
JICHHS 710 pallioHy Kypei LeoJliTy BUSBHIIM BIUIMB copOe-
HTY Ha TOBLIMHY IIKapaaylnud y MiIAOCTIIHUX Tpymax
(puc. 3).

Bimomo, 1110 Ha TOBIIUHY HIKapaTylH BIUIMBAE PIBEHD
MiHEpaJIbHO-BITAMIiHHOTO JKHUBJICHHS HECYYOK. BBemeHHs
IO palioHy MNTHII NepIIol TPyHmH HPUPOJHOTO IEONITY
CHpusie TOTOBIICHHIO IIKapalymu siens Ha 6,6 % mono
NokasHuKka 0e3 miHepaiy. Taka >k TeHJIeHIs crocTepira-
€TBCS B APYTiH 1 TpeTid rpymnax BianosiaHo — Ha 7,1 % Ta
5,0 %, otHaK pi3HMI MK 'pylIaMy HEBIPOTiIHA.

BusiBiieHO TakoX TEHJIEHLIIO O 3POCTaHHS Y JOCIia-
HUX Tpynax 3 BHKOPHCTAHHSAM LEOJITY BiJCOTKOBOIO
BMICTY MacH siins y mepuiid rpymi Ha 1,9 %, y apyriid —
Ha 1,8 % Tta y tperiit — Ha 2,3 % moa0 nokazHuKa 0e3
MiHepany. B mocmigHuX rpymax crocTepiraloThCs 3MiHH y
CKJIAIOBUX YaCTHHAX SHIIA IIOJ0 MOKa3HHKa KOHTPOJIIO, a
caMme: 3pOCTaHHSA BIJCOTKOBOTO BMICTYy IIKapadymu Yy

mK B K + neomit
mT1 = J11 + meomit
uJ2  JI2 + neomit
=13 J[3+ueomit

65

60

55

Maca sins, T

nepiuii, Apyrii ta TpeTii rpynax BiamnosigHo Ha 1,0; 4,0
ta 1,9 % (puc. 4).

OTXe, Ha Macy sUIA Ta CKJIaJ(OBl YaCTUHU SIS M-
JIOCHIZIHUX TPYII CYTTEBOTO BIUIUBY LIEOJNITY HE CIIOCTEPi-
ra€Thesl, 32 BUHATKOM TOBIMHH Ta BMICTY IIKapaJIyIIH.

TakuM YUHOM, BBEIIEHHS IICOJITY 1O PaIliOHy MTHII
301IBIITy€ TOBHIMHY MIKAPaIyld — BOKIMBOTO IMOKa3HUKA
TOBApHOI SIKOCT1 SI€Lb 1 PIBHS MiHEPAIbHO-BITAMIHHOIO
JKMBJICHHS HECYUOK.

3a S€4YHOI0 MPOIYKTUBHICTIO CIIOCTEPIraeThest 11 3HU-
JKEHHS IOJI0 KOHTPOJIIO y JOCHIAHUX TpyHax 3 XpOMO-
KaJMi€BUM CYKYITHHM Ta PO3IUTBHUM HABaHTAXKCHHSIM,
siKa BiAmoBigHo ckiagana 19,6; 40,2 ta 29,7 %.

BcranoBneHo 3pocTaHHSI BUPOOHMITBA SIELb NPH BH-
KOPUCTaHHI B PpAaIliOHI NTHUII MiHEPaILHOTO COPOEHTY.
Tax, BanoBuii 30ip s€np y Kypei Ipyroi rpynu 3 XpoMo-
BAM HaBaHTAKEHHSIM TPU CIIOKHUBaHHI 3 KOMOIKOpMOM
neomnity 3pic Ha 11,1 % (puc. 5).
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Puc. 5. [IpoayKTUBHICTh NTHIII MIATOCTIIHUX TPYI 3 JOOABKOIO IICOTITY JI0 PALIOHY

HaiimeHmry KinbKicTh si€lb 3a JOCHITHUH Tepion
OTpUMalM Bl Kyped Apyroi rpynu 3 KaaMi€BUM HaBaH-
Ta)XEHHSIM, a BBEJICHHS J0 palioHy MPHUPOIHOTrO MiHepa-
Ty 30UTBIIIIO IXHIO KUIBKICTH 3a Tepiof Oochimy Ha
8,3 %.

VY Tperiii rpyrmi 3a nepiosl eKCEPUMEHTY NPH CYKYTI-
HOMY HaBaHTa)KCHHI B)XKKMMH MeTaJlaM{ Ta IPH BUKOPH-
CTaHHI LEOITy KIIBKICTb si€nb 3pocia Ha 10,7 %.
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AHaJIOTIYHA TCHJICHIIIS CIIOCTEPIraeThCsl Y MiIOCIiA-
HUX Ipynax i 3a KiJIbKICTIO OJIepKaHKX S€Ib Ha CEPEIHI0
HECYUKY.

BucHoBku

PesynpraTi mpoOBEeNeHHWX MOCHIIKEHb ITiITBEPIKY-
10Th, 110 Ha MPOJIYKTUBHICTh Ta SIKICTh NPOIYKLIT Kypen
BIUIMBAIOTH 10HM Xpomy Ta Kasamito, a BBEIeHHST KOPMO-
BOT'O LICONITY B KiJbKOCTI 3 % Bif Macu KOMOIKOpMY 10
pauioHy NTHLI MOJIINIIyE PiBeHb 1X MIHEPaJbHOTO JKUB-
JICHHSI, HECYUiCTh Ta IOKA3HUK TOBAPHOT IKOCTI SI€Ib.

Bigomocti npo konduIikT iHTepeciB. ABTOpU CTBEp-
JUKYIOTB TIPO BiAICYTHICTH KOHQUIIKTY IHTEpEcCiB I0J0
BHKIIAIy Ta PE3YJIbTATIB TOCIIIKCHb.
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