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IHcTuTyT 3aranbHOI 1 HeopraniuHoi ximii iM. B. 1. Beprnancskoro HAH Ykpainu

OLIHKA TOKCUKOJIOINYHOI TA NPOAYKTUBHOI Ali KOMMNIIEKCOHATIB
MIKPOENEMEHTIB HA TBAPUHAX TA NMTULI

B incmumymi 3acanvnoi ma meopeaniunoi ximii im. B. 1. Bepnaocvxoco HAH Yxpainu
cunme3o8ani  KOMniekcoHamu  mikpoenemenmis. Komnnexconom € emunenoiaminou-
oypuwmunosa kucaioma. /o ii cknady exnioueni mikpoeremenmu Fe, Zn, Mn, Cu.

Bugueno moxcuxonociuny ma npooykmugHy Oit0 KOMWIEKCOHAMI8 MIKpOeleMeHmie Ha
pisHux meapunax. ExcnepumenmanbHo 6CmaHo61eHo, Wo HAGIMb NPU 3HAYHOMY HAOXOOICEHHT
MIKpoenemenmie y CKiaoi emuneH-0lamMiHOU-OyPUmMuUHO80i KUCIOmMuU 00 Op2anismy MEAapuH,
nmuyi 8 ix op2anizmMi He CHOCMePIcaemvbCsi MOKCUKO3.

Bcemanosneno  niosuwenns npooykmusHocmi  Kopis, menam, nmuyi, NOKpAWeHHs ix
Qizionoziunoeo cmany.

Knrouosi cosa: MiKpOECIEMEHTH, €TUIICHIIaMIHAXOYPIITHHOBA KUCJIOTa, KOMIICKCOHATH,
KOpMOBa J100aBKa, MPOJAYKTUBHICTh

INocTanoBka npodaeMu

3abe3neyeHHs] OpraHi3My CUIbCHKOIOCIIOAAPCHKUX TBAPHH KHUTTEBOHEOOXITHUMHU
MIKpOEJIEMEHTaMH y TNEBHUX KUIbKICHHX CHIBBIZIHOLICHHSX € OJHIEI0 13 BaXKJIIMBUX
YMOB pallioHaJIbHOT iX TofiBI. HOpMOBaHUMH KUIBKOCTSIMHM BH3HAYA€THCS 0i0JIOTIYHA
e(EeKTHBHICTh MIKPOEJIIEMEHTIB B OpraHi3Mi, MakCHUMaJbHO DPETYIIOIOTHCS OOMiHHI
MpOLECH, Kpalle 3acBOIOIOTHCS IIOKMBHI  PEUYOBHMHM KOPMIiB, ITiBHILY€ETHCS
npoaykTuBHicTh [1]. Tlpore BupimmMTH JaHy npoOiieMy TOBHOIIIHHOI TOMIBII HE
3aBXIM MOXJIMBO y Yac PHHKOBOI EKOHOMIKH. Tak, y OiIBIIOCTI TPOBIIHUX
TOCHOAAPCTB HArajbHOI MNPOOJIEMOI0 € OJIEpKaHHS MAaKCHUMalbHOI KUIBKOCTI
MPOAYKILil, ypoXaw BiJg pOocIUHHMUTBA. Lle mocsraeTscsi 3a paxyHOK 1HTEHCHBHHUX
TEXHOJIOT1H, MAKCUMAaIbHOTO BUKOPUCTAHHS MiHEpaIbHUX JIOOPHB, 30KpeMa a30THHX,
KamiitauX, hochopHux. EneMeHTH KUBJIEHHS TOOPUB CTBOPIOIOTh KOHKYPEHTHI YMOBHU
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JUTST MIKPOGJIEMEHTIB, SKMX 1 TaK HE BUCTada€ y palioHax TBapuH 3oHU [lomiccs Ta
Jlicocrenmy Ykpainu. Tomy, omHUM i3 IUISIXiB IOBHOLIHHOI TOMIBIII TBAPHH € BBEIEHHS
0 CKIIaAy iX paiioHiB MiKpoeneMeHTiB. BioMo, 0 3aCBOEHHS MIKPOEIEMEHTIB i3
PAIliOHIB € HU3BKUM, Y CEPEIHLOMY MOXe CTaHOBUTH HE Buile 10% Bil KUTBKOCTI, sIKa
HAAXOJUTH 3 pamioHoM. OTxe, Hapa3i BUKOPUCTAHHS COJIEH MIKPOENIEMEHTIB y TOiBIIi
TBapHH € BXKE HECAKTyaJIbHHM.

[ligBUATH 3aCBOEHHS MIKPOEIEMEHTIB MOYKHA IIJITXOM BBEIEHHS 1X Y palliOHH Y
BUIJISZII OUTBII JOCTYMHHX XEJaTHUX KOMIUICKCIB mojBiiHOo1 nmii [2]. Lli kommiekcu
JTO3BOJISIIOTH 30UTBIITUTH BiZICOTOK 3aCBOEHHS MIKPOEJIEMEHTIB B OPTaHi3Mi, a TaKOoX
TIOJIIIIIIIATH JKUBJICHHS TBApWH 33 PaXyHOK CAMHUX XeNaTiB — aMiHOKHCIOT, OiNKiB Ta
iHmux pedoBuH [3]. [Ipore, mpu HaaAMipHOMY HAAXO/PKEHHI MIKpPOEJIEMEHTIB 0
pallioHy TBapHH, HiJABUILIEHHS PiBHS TX 3aCBOEHHS MOXKIUBUH MPOSIB iX TOKCUYHOCTI,
TOKCHKO3 MOJKE€ TPOSBIATHCA 1 BiJ HETATUBHOI [ii XenmaTiB. Y 3B’S3KY i3 po3pOOKOI0
HamM# €(PEKTUBHHUX CHOJYK KOMIUIEKCOHATIB MIKPOEIEMEHTIB, KOMIUIEKCOHOM SIKUX €
CTWICHA1aMIHIUOYPINITHHOBA KUCIIOTa, HAMU OyJia MPOBEJICHA OIiIHKA X TOKCHYHOI Ta
MIPOJYKTHBHOI Jii HA pi3HUX TBapuHax i nrwuii [4].

AHaJi3 ocTaHHIX J0CTiZKeHb i myQaikamiii

[lpoBeneno  psg  OOCHiDKEHb 13 BHBUEHHA ~ BIUIMBY  KOMIUIEKCY
eTUIICHAIaMIHTUOYPIITHHOBOI KHUCIOTH BKIFOYEHHUMH [0 ii CKJIamy 3aiiza, Mifi,
KOOallbTy, Maprasif, IWHKY Ha NPOAYKTUBHICTb, AKICTh iX MPOMYKIIi Ta AesKi
MOKAa3HUKH PE3UCTEHTHOCTI OpraHizMy TBapuH. OTpuMaHi TMO3WTWUBHI JaHi I0J0
BIUIMBY BuIIeBKazaHux cnoiayk Feedds, Cuedds, Mnedds, Znedds, Coedds Ha
MPOJAYKTHBHI SKOCTI TBapuH Ta iX disionoriuamii cran. Hamm mocmimkyBaBcs
TOKCHYHHI Ta MPOJYKTUBHUH BIUIUB CIOJIYK MeTaliB 3 edds Ha TBapWHaX 1 MTHUIII.

Merta, 3aBIaHHS Ta METOAMKA JOCTIIKEeHb

3amizoBmicHuii npenapar Feedds Ha TokcuuHicTe BuBYaBcs B IHCTHTYTI
tokcukouorii iM. JI. I. Mezasens ta IHcTuTyTi ririenn xapuyBanus MO3 Ykpainu.
JlochipkeHHST TIPOBOAMIMCS TpuBaiuii yac. Jlns WOro mpOBEICHHS MIOJACHHO
mabOpaTOpHUM TBapWHAM IEPOPATbHO BBOAWIM Tpemnapar. ['ocTpa TOKCHUYHICTH
npenapaTy AJs TEIUIOKPOBHUX TBAPHH BHU3HAYaIacs Ha OLTMX MallOKax >KUBOIO MACOIO
220 — 270 1. OCHOBHHUM KpHUTEpIEM OI[IHKH TOKCHUKOJIOIiYHOI [ii IpemnapariB Oyju
JI03H, 110 BUKJIMKAIOTh 3ari0eiib TBAPHH, Ha IiICTaBl AKHUX 3a METOJIOM MPpOoOIiT-aHai3y
po3paxoByBanmcs cepenHbonietanbHi 103U (JIs0). MicueBo-nosipa3Hioroda i
pe3opOTUBHA Ais Mpenapary BUBUANACS LIUILIXOM HAaHECEHHS Ha IIKipy OUINMX MAalloKiB
3a meroaukoro 0. I. Kynziepa. [is npenapaTy Ha ciu30BYy 000JIOHKY BH3HAyYajIacs Ha
KpOJIMKax 3a CTaHJapTHOIO MeTOAuKolo. Jlocimiau 3 BUKOPUCTAaHHSIM IIpernapariB
Feedds, Cuedds, Mnedds, Znedds, Coedds sk kopMoBuUX [00aBOK 3 METOIO
MiABUINEHHS IPOJYyKTUBHOCTI TBapyH, poBoauivcs y Kpumcrkiii ¢inii YkpaiHncbkoro
HAI nraxiBHumnrea i JOCTIIHOMY TrocroaapcTBi  HaiioHanbHOTO —arpapHoOro
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yHiBepcuTeTy «BemukocHiTeHCbKe». Takox JMOCHipKyBanacs MPOAYKTUBHA Iist
npenapariB Cuedds, Coedds, Znedds, Mnedds Ha moounnx kopoBax c. Ceners CTOB
«Ilomiccsa» Haponuiiskoro pationy JXKutomupcbkoi obnacti. [Ipemapatu BBogmmmcs y
KOHIICHTPOBAaHI KOPMH. MOJIOYHY TMPOMYKTHBHICTH KOPIB BHBUAIHM  IIITXOM
MPOBEJICHHS KOHTPOJIBHUX yIIOIB OJIMH Pa3 y MiCsIlb, SKICTh MOJIOKA Ha BMICT KUY Ta
Oinka mocmimkyBann Ha npuinani «Exominmky». Ilpn mpoBemeHHI HOCHIAIB y TBapuH
BiIOMpay KpoB, Y SIKid BU3HAYAIN BMICT €pUTPOIIHTIB, JEHKOLHUTIB, i3 TEHKOIIUTapHOL
dhopmynu — mimdonuTy. Jlani 00poOIIsITH CTATUCTHYHO.

Pe3yabTaTtu gociuixxeHb

Y pe3ynabpTaTi MpOBENSHHWX JJOCHIHKeHb BCTaHOBIEHO, 1m0 JIMso mms Oimmx
naiokiB cranoButs 6500 mr/kr. [lokazano, mo mpenapaT HE YMHHUTh HETATUBHOTO
BIUIMBY Ha OpPTaHi3M MaIloKiB, 30KkpeMa (YHKIIII0 eUiHKU, HUPOK, IMyHHY CUCTEMY. Y
JIOCTITHAX TBapWUH TOPIBHAHO 13 KOHTPOJIBFHUMH, BMICT y TKAaHWHAX IICYiHKH
MaJIOHOBOT'O JIiajIbJIErily — MOKa3HUKA MEPEeKICHOro OKMUCHEHHs miminiB i SH-rpym,
niypeTudHa 1 KOHILEHTpamidHa (QYHKIiS HUpPOK Oynu oaHakoBMMH. He 3miHmMIach
(harormTapHa aKTUBHICTH 1 OaKTepUIMAHI BIACTHBOCTI KpOBi, a TaKOX Maca
BHYTpIIIHIX oOpraHiB. ['eMaTonoridyHi MOKa3HUKU TMepUQEepuIHOi KPOBI Majdl SBHY
TEHJICHIIIIO JI0 TIOKPAIICHHS, SIK 1 [IOKA3HUKH MEePEKiCHOI PE3UCTECHTHOCTI €PUTPOILIMTIB,
PO IO CBIMYWUTH IIBUINCHHA B OPTaHi3Mi IOCHIAHUX TBapHH aHTHOKCHIAHTHHUX
(byHKIII.

30BHIIIHIN BUIIISA] TBapUH OyB OJHAKOBHM SIK Y KOHTPOJBHUX, TaK 1 JOCHITHUX.
BigHoIIIEHHS MAIIOKIB 10 TKi Ta BOJH, iX MOBEiHKA Oy OJJHAKOBO CXOKHMHU.

[licnst BHeceHHs mpemnapariB Ha MIKipy mamookiB B 7031 2000 Mr/kr micieBo-
MoJIpa3HIOYa 1 MKipo-pe3opOTUBHA His He 3adikcoBani. Ha oOpoOneHMX miIsTHKAX
HIKIpY HaJalli CIOCTepirald 1HTEHCHBHUE pICT miepcTi. 3akamyBaHHs Ipenapary y
Burnsiai 25%-ro BOJHOTO PO3YMHY B KOH'IOHKTUBAJIBHUM MIIIOK OKa KpPOJHUKIB
CIPUUMHSIIO CIIbO30Teuy, ska udepe3 20-25 XBWIMH NpUNMHSAIAchk. 3MiH 3 300Ky
CKJIEDH 1 31HUII HE CIIOCTEPIraIHuCs.

Omxe, BignoBimHO 10 TirieHiyHoi Kiacudikarii JI. I. Mensens, npenapar Feedds
BIJHOCSATh A0 MAJIOTOKCHUHMX cmoiayk VI ximacy 31 crmabko  BHpaskeHOIO
[TOIPA3HIOIOYOI0 JIIETO.

Jns  nocmipkeHHsT TpoAyKTUBHOT edexTrBHOCTI Feedds y ropiBmi kypyar-
OpoiinepiB Oyno copmoBano 4 rpymu nruui no 200 roniB y koxHid. IIpemapar
BUIIOIOBAJIM KypyaTaM LUIIXOM JIOJABaHHA Yy BOJY 3 II'STUAEHHOTO BIKY Yy KUIBKOCTI
15, 25 1 35 MI/Kr XHMBOT MacH MPOTIATOM YChOI'O JOCJIIHOIO MEPiOAY BHUPOIIYBaHHS.
PesynbraTu mocinipkeHb HaBeIeHi y Tabmui 1.
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)KHAEY 2016
Tabnuys 1. PesynbTaTn BUNpo6oByBanb npenapary Feedds
Ha KypuaTax-0poiiiepax
Jlo3a npenapary, Mr/Kr
I'pynn 15 25 35
KypuaT- JKHBA KiJIbKIiCTh JKHBA KiJIbKiCTh JKUBA KIIbKiCTB
Opoiisiepis Maca BUTPa4YeHO maca BUTPa4YeHO Maca BUTpPa4YeHO
Kyp4art, r KOpPMY, KI' Kyp4ar, r KOpMIB, KT Kypuar, T KOpPMiB, KT
Hocinna 1530 2,85 1561 2,70 1489 2,84
KonTponbHa 1468 2,87 1468 2,87 1467 2,87

[Ticnst 56 ni6 BUTOIOBaHHA XHMBa Maca Kyp4aT CTaHOBHWIIA, BIATIOBITHO IO TO3U
npemnapaty 1530 1, 1561 ri 1489 r, Toai gk y KOHTpONbHiH Tpymi — 1467 r. HaitGinbn
e(eKTHBHOIO BUSBWIIACS 1032 mpenapary 25 mr/kr. XKusa maca KypuaT y Wil rpymi
nepesuinyBaga Ha 6,3% wmacy KypuaT KOHTponbHOi rpynu. [Jo3m 15 1 35 mr/kr
BHUSIBIJIUCS MEHIN €(pEeKTHBHHMH, X04Ya y IUX TPYIMax CIOCTepiragocs 30iTbIICHHS
*uBOi Macu ntulli Ha 4,2 1 1,4%, BiamoBigHO. 30epekKEeHICTh KypyaT MPOTATOM BCHOTO
JMOCTI/DKEHHS y BCIX MiJUIOCHITHUX Tpymnax Oyia BHUCOKOO 1 craHoBmia 93 — 95%.
Burparu xopmy B gocmigHux rpynax craHosmwiu 285, 2,70 1 2,84 kr Ha 1 kT mpupocTy
KHUBOT MacH, TOJI sIK Y KOHTPOJIi BOHA cKjajana 2,87 Kr.

TakuMm 4YmHOM, BUKOpHCTaHHs npenapaty Feedds cnpusuio 30inblIeHHIO KHBOT
MacH Kyp4aT-OpoiisiepiB Ta 30epeKeHOCTi, 3SMEHIIIEHHIO BUTPATH KOPMIB.

Takox BUBuUaBCs BIUIMB Tipernapaty Feedds Ha 301nbIIeHHS )KMBOT Macu IOPOCHT 1
tenst. Jns uporo Oyno chopmosano 2 rpynu Tenar mo 30 roji Ta mopocsat mo 50
roniB. TBapuHaMm JOCHIIHWUX TPYN BHUIOKOBANH: TenstaM 3 MoJokoM 1000 wu,
MopocsiTaM — 3 KHIT T9eH0r0 Bo1or0 20 M. [lani mociimkeHs HaBeleH] y Ta0wmii 2.

Tabauysa 2. Pe3ynbTaTn BUNPoOOBYyBaHHA npenaparty Feedds
Ha MopocATax i Teasarax

. 30iJIbIIEeHHST 30iJIbIIEeHHST
.. . . npupicr . . .
Bun i Bik JIIBKiCTH 032 .. piBHs KinbKocTi
rpynu . JKMBON . .
TBapuH rojiB npenapaty | o oo, reMorJiodiHy, | epuTpouMTIB,
’ % MJIH
[opocsTa Jocninna 50 3,0 10 15 0,5
5-30 ni6 Kontponena | 50 - - - -
Tensr Jocminna 30 5,0 8 17 1,0
1-10 ni6 Kontponena | 30 - - - -

[IpoTsiroMm nocmiPKeHHST Y TBapuH JIOCHIAHAX TPyl HE BUSBICHO 3MIH Yy

TeMIeparypi Tijia, 4acTOTH MynbCy i nuxaHHs. Ha 2-it ta 3-ii neHb JOCHIKEHHS Y
TBapUH BigMIUY€HO 3pOCTaHHS AaKTUBHOCTI, MOKpPALIEHHS AaleTUTy TMOPIBHSIHO 13
TBapHHAMH KOHTPOJBHHOT Tpynu. [IpupocTr mopocsaT MochiHOol rpyny OyJid BUIIUMH
Ha 10%, tenat — 8%, TOPIBHSIHO i3 TBapMHaMHU KOHTPOJIBHOI TPymu. Y KpOBi
JOCHIJHUX TBapUH BiAMIYajocs MiABUIIEHHS BMICTy TeMOIIOOIHY 1 €pUTPOLMTIB.
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NEaPNHEHNITEG

Takum 4MHOM, HaBEJICHI JTaH1 TAOJUIl CBiqYaTh, IO MpemapaT MO3UTUBHO BILIMBAE HA
301IBIIIEHHS )KUBOT MacH TBApHH Ta IMOKPAIEHHS iX (i310JI0TIYHOTO CTaHy.

KpiMm Toro, HamMm TPOBOAMIMCS MOCT/DKEHHS 3 BHUBYEHHS BIUTUBY PI3HHUX
kommiekconatiB  Edds +Zn, Mn i Edds +Zn, Mn, Cu Ha npOoayKTUBHICTh MOJIOYHHUX
KOpiB Ta iX (izionoriyamii cTaH. J{is mpoBeneHHs TOCTiAiB OyJI0 B35STO KOPiB YOPHO-
ps60i mopoan, chopmMoBaHUX y 3 TpynH 3a MPUHIIAIIOM Tap-aHaJIOTiB, BPaXOBYIOUH iX
JKUBY Macy, BiK Ta MPOTYKTHBHICTh. JlaHi MOJIOYHOI MPOXYKTUBHOCTI KOPiB HaBeIEHI
y Tabmnmi 3.

Tabauys 3. MoJ104HA POAYKTUBHICTH A0CTITHUX KOPIB

IToka3- I'pynu Micsini_pocJiny
HHK KOpiB 1 2 3 4 5
Hapniit 1 285,24253 331.,8+ 295,1+5,66 1943+ 64,0+21,61
MOJIOKa 2 297,6+17,3 19,91 373.8+ 21,50 68,0+6,18
3 307,7+ 343,8+ 13,02 212,0+ 71,0+£26,19%
16,01 21,60 337,9+8,02 11,30
3228+ 205,0+
19,91 29,82
Cepen- 1 9,46+0,84 11,10+0,66 9,52+0,18 6,27+0,69 2,10+0,72
HBOJIO- 2 9,60+0,56 11,46£0,76 | 12,00+0,42 6,8440,36 | 2,30+0,20
GoBuii 3 9,70+0,52 10,76£0,66 | 10,90+0,25 6,60£0,96 | 2,40+0,87*
HaJIil
MOJIOKa,
KI'
Bigcor-ku | 1 100 100 100 100 100
2 101 103 109 109 110
3 103 96 106 106 114
Jani Tabnuii cBigyaTh, 0[O0 KOMIUIGKCOHATH MIKPOCJIEMEHTIB TO3UTHBHO

BIUIMHYJIM Ha 30UIbLICHHS HAOOI0 KOpiB. Y BiACOTKAaxX 3pOCTaHHS HAZOK KOpiB
CTaHOBMJIO IIpH BUKOpHUCTaHHi edds +Zn, Mn 3 3 1o 10%, a npu Bukopucranti edds +
Zn, Mn, Cu Ha 6 — 14%.

BucHOBKH Ta nepcneKTUBH MOJAJBIINX J0CTIIKEHb

1. [lpenapar Feedds BimHOCUTBCS 10 HU3BKOTOKCHYHHUX CIIOJIYK 1 MOYE YCIILIHO
3aCTOCOBYBATHCS SIK KOPMOBa JI00aBKa JI0 PaIlioHy ClUILCHKOTOCIOAAPCHKIX TBAPUH Ta
IITHI.

2. Bukopucranns Feedds y roaisni ntumi cipusiio 301bIIEHHIO 1X KUBOT MacH Ha
6,3%, Kpamiomy 30epexeHHI KypJaT Ta 3MEHIIIEHHIO BUTPATH KOPMiB Ha | KT IPUPOCTY
— Ha 8-10%.

3. Feedds cmpusie miaBHIIEHHIO TPUPOCTIB XKUBOI Macu mopocAat Ha 10%, TensT —
8% TmMOpiBHSAHO 13 TBApHMHAMH KOHTPOJILHOI TpymnH. Y KpOBi HOCHIIHUX TBapuH
CIIOCTEpIrayocs IiIBUIIEHHS BMiCTy reMorio0iny Ha 15—17%, eputpouuTiB — Ha 0,5—
1,0 minbiioH.

364




T E DM H MR O R

4, Tligromieist MOJOYHHMX KOPIiB KOMIUIECOHATaMU MiKpoeleMeHTiB, Znedds,
Cuedds, Znedds crpusina miABHINEHHIO MOJOYHOI MPOXYKTHBHOCTI KOpiB Ha 3—14%
MTOPIBHAHO 3 HAJIOSIMH TBApHH |-i KOHTPOIBHOI TPYTIHL.

[lepcriekTHBE TOJANBIIMX  JOCHIPKEHb TOJSATAlOTh Y BUBYCHHI  BIUIUBY
KOMILIEKCOHATIB MikpoeneMenTiB Ha nepexin ¥'Cs i °Sr, enementis TVE i3 rpynty y
POCIHHU, MPOAYKIIIFO TBAPUHHHIITBA.
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JKuToMUpChKUiA HALlIOHAIBHUN arpOeKOJIOTTYHUN YHIBEPCUTET

BMJIUB ANYHITOBOIO EOPOLUHA HA 3ABINHI MOKA3HUKW IHAWYOK

Y cmammi nagedeno egpexmusnicms 3acmocysanta 0emepeeHma aniyHimogo2o 6opouHa &
2001871 iHouuok nopoou BIA-6 sikom 101-200 0i6 na nouamok docnidy, scueor macorw 8,23—
08,91 ke ma 16,18-17,28 ke y kinyi 8ideodieni y Kinekocmi 7—8 & i3 po3paxyHky Ha 1 eonosy Ha
0006y, 6niugy Ha emicm gepymy ma Kooaibmy 6 iIHOUYAMuHy.

Buxopucmanus npenapamy 0ossonse 36invuwumu emicm Fe ma Co na 16,1-33,3 %, abo
na 0,5-0,7 me % i 0,002-0,001 m2%.

Knrouosi cnosa: anynimose 60opowiHo, MiHepanbHi  000aeKu, M'ACO  [HOUYOK,
eghekmusHicmo.
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