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OIITUMIBAIIA MIHEPAJIBHOI'O KUBJIEHHA POCJIMH AYMEHIO SIPOI'O
MNICJA PI3HUX MOMNEPEJHUKIB Y MIBHIYHOMY CTENY YKPAIHU

1. O. Kynux
Incmumym cinovcorkozo cocnooapemea cmenogoi 3onu HAAH Ykpainu

Bnepwe 6 nigniunomy Cmeny VYkpainu ecmanoéneni 3aKOHOMIPHOCMI poOCcmy, pPO3GUMKY,
dopmysan-ua  nPoOOYKMUBHO20 CMebIOCMOI0, 8POXCAUHOCII MA AKOCMI 3€pHA  SUMEHI0  Ap0o20
NPO006OILYUO20 HANPAMY BUKOPUCMAHHA. 3'acoeana peaxyis pociun HA cnocoobu i 003u 3aCMOCy8aHHS
MAKpo- ma MikpoooOpue 3a GUPOWYSaHHs NIiCAsA pi3HUX nonepedHuxis.  Hasedeni onmumanvhi
napamempu enemMeHmie MexHoa02li BUPO-UYBAHHA,3A AKUX MOJMCIUBO HAUOLIbUL NOBHO peanizysamu
2eHeMUYHUL NOMEHYIAN YPOICAUHOCI | MUM CaMum 3a0e3nedumu OmpUMAaHHA UCOKOSAKICHO20 3epHa
Yinb08o2o npusHayenHs. BusnaueHo exoHoMiuHy eghekmugHicmb YOOCKOHANCHUX eleMenmie MexHoI02il
BUPOULYBAHHSA AUMEHIO AP020 8 nigHiunomy Cmeny.

Kniouosi cnoea: suminb  sputl, MinepanvHi 000pusa, NONepPeoOHuxu, MIKpooooOpueo,
VPOUCAUHICMb, 3EPHO, AKICHb, eKOHOMIYHA eQeKmUBHICMb.

3HaYHa YyacTHHA TOCIBIB SIUMEHIO SIPOTO 30CEPEIKEHA Y CTEIIOBOMY PETiOHI, SIKHI Xapak-
TEPU3YETHCS HEJOCTATHIM 3BOJIOKEHHSM Ta BUCOKMM TEMIIEPATypPHUM PEKUMOM IIPOTATOM Bere-
Talil pOCIIMH, 110 YaCTO MPHU3BOIUTH JO CYTTEBOTO 3HIDKEHHS BPOXKAIO 3epHA Ta HOTO SKOCTI.
Cepen ¢axTopiB, sKi BU3HAYalOTh PIBEHb 3€PHOBOI MPOAYKTUBHOCTI SUMEHIO SPOTO Ba)KJIMBE
MicIle TOCi-Z]a€ ONTHUMAaJbHE 3a0€3MEUCHHS POCIUH €JIeMEHTaMH MIHEpPaJTbHOTO JKUBJICHHS Ta
BUOip Kparoro nomnepeanuka. Lle morpedye mMoCTiHOro KOMIIJIEKCHOIO BUBYEHHS iX CYMICHOT
i, a TAKOX BIUTUBY KOXKHOTO (PaKTOpa OKpeMO Ha YPO)KaWHICTh, SKICTh 3€pHA Ta MiABHIICHHS
CTaOUIBHOCTI IUX MO-Ka3HUKIB B yMOBax HiBHIYHOro Cremy.

Hocmimpkenns: npooawi Ha EpacriBepkiid mociimHiil cranmii  [HCTHUTYTY CITbCBKOTO
rocro-aapcTBa cTenoBoi 301U Bpoaosx 2011-2013 pp.

Krnimar perioHy — NOMIpHO KOHTHHEHTAJBHHA 3 HEJAOCTATHIM 3BOJIOKEHHSIM. 3a
Oararopiu-HUMH JaHMMH KoMicapiBCbKOT METEOCTaHINI CepeIHbOpiYHA KUIBKICTh OMAajiB
cTaHoBUTHh 420 MM, y TOMYy YHMCIi 3a Tepioj Bereramii suMmeHto siporo — 210 mm, cepemss
TemIeparypa noBiTps 3a nepioj Bererauii jnopisHioe 15 °C. I'izporepmiunuii koediuieHT 0,7.

[pyHTOBHIT TIOKpUB MiCId TIPOBEIEHHSA JOCITIAIB TNPEACTABICHUH YOPHO3EMOM
3BHUYAlHUM MaJOryMyCHUM Ba)XKKOCYTJIMHKOBUM. BMICT rymycy B OpHOMY I1api CTaHOBUTH 4,3—
4,5%. BanoBuii BMiCT OCHOBHUX TOXUBHUX pedoBuH: N — 0,23-0,26 %, P,0s5 — 0,11-0,16 %,
K20 — 1,8-2,0 %. Peakiiist IpyHTOBOT'O pO3UMHY I'yMyCOBOI'O TOPU30HTY YOpPHO3eMY OJM3bKa 10
HeiitpanbHoi (pH BoaHoi cycniensii 6,5—7,0).

B nocmipkeHHAX 3aCTOCOBYBAIM SIK 3arajbHOBIZIOMI HAyKOBI METOAU (€KCIEPUMEHTY,
aHa-Ji3y, CUHTE3y, TINOTe3, MOJICTIOBaHHS), TaK 1 CIEMiaJbHI — TOJBOBHM, JTaOOpaTOPHUA,

HOPIBHSUTb-HHUH, PO3PaXyHKOBHUII Ta MATEMAaTUYHO-CTATUCTHYHUIA [1, 2].

IToroaui ymosu 2011-2013 pp. gocmiKeHb XapakTepU3yBaIKCs CYTTEBUM BapilOBaHHAM
TIAPOTEPMIYHUX MOKA3HUKIB, SIKI BIJIPI3HSJIMCH Bl CEpEelHIX OaraTOpiyHMX JAaHUX, TOMY
BJIAJIOCS BCTAHOBUTH PEAKLIIIO SYMEHIO SIPOT0 Ha yCi MPOSBU MOTOJJHUX YMOB B 30HI MIBHIYHOTO
Cremy.

VY nocmiai 3 BUBYEHHS IUIMBY MiHEPaJIbHHMX JTOOPUB, MIKPOAOOpPHUB 1 MOMEpPEHUKIB Ha
M1-BUILEHHS BPOKaHOCT1 Ta MOJIIMIIEHHS SKOCTI 3€pHa BiBca 1 SYMEHIO Iporo nepeadadanoch
BCTa-HOBJICHHsI BIUIMBY Pi3HMX CHOCOOIB, CTPOKIB Ta /103 BUKOPUCTAHHS MiHEpalIbHUX JTOOpPUB
(aiTpo-amodocka, amiadHa cenitpa) 1 MikpoaoopuBa (peakom-CP-3epHO) Ha piCT, pO3BUTOK Ta
dbopMy-BaHHSI TPOAYKTUBHOCTI POCIMHAMH SUYMEHIO siporo (copT [amakTwk) micis pi3HHX
nonepenHukiB. Jlocmia BKIIFOYaB BaplaHTH 3 0OpPOOKOIO HACIHHS MIKpogoOpuBoM peakom-CP-
3epHO Ta 0e3 00pob-ku. bynu mependaueni Bapiantu: 6e3 m0OpuB (KOHTPOIb), NogP2oKyg 1
NaoP40Kao (ocHoBHe BHe-ceHHs), N3g (mimkuBieHHs y ¢a3i KymiiHHs), peakoM-CP-3epHO
(oOmpHCKyBaHHS POCIMH Hamnpu-KiHLI a3y KyIIiHHA), @ TaKoXX 3 BHMKOPHCTAHHIM iXHIX



KOMOIHAIIiH.

Jlocmiayn po3MillyBaIM B JIAHII MIECTUIIIILHOT 36pHO-TIPOCAITHOI CiBO3MIHM. TeXHOJIOTIs
BUPOIIYBAHHS, KPIM MTUTaHb MIOCTABICHUX HA BUBYCHHS, 3aTAJIbHONIPUNAHSTA JJIs 30HU.

Po3minieHHst BapiaHTIB y MOJBOBHUX JOCHIAaX CHCTEMaTU4YHE, MOBTOPHICTh TPHUPA30Ba.
ITociBHa moma aiasHoK 80 M2, 06ikoBa — 65 M°. Hacinus sumento Bucisanu cisankoro CH-
16. Bpokaii 30upanu komOaitHOM «Sampo 500».

[HTEHCHBHICTD POCTY Ta pPO3BUTKY POCIMH 3E€pHOBHUX KYJIbTYp, a BIINOBIIHO 1
YPOKaHICTh BU3HAYAIOTHCS OaraTbMa (pakTOpaMu, cepel] SKMX BEJHKE 3HAaYCHHS MAa€ MOJIbOBa
cxoxicTh HaciH-HA [3, 4]. Cnig BiIMITHTH, IO MOJbOBA CXOXICTh HACIHHS SYMEHIO SPOTO B
cepenapomy 3a 2011-2013 pp. Oyna Ha piBHi 86—93 % 1 pi3HUIACK 3aJI€KHO BiJ MONEPEAHUKA Ta
00poOKHM HaciHHS MIKpoAOOpuBOM. 30Kpema, HaWBUILI ii MOKa3HUKU OYNIM MiCisl MONEepeaHNKa
nmenut o3uma — 90,0-92,7 %, a HaiHWK41 — Ticas cCoHsimHuKy — 85,8-87,7 %.

Amnaniz pe3ynbpTariB OIOMETPUYHOTO BHUMIPIOBAHHS JaB MOJJIMBICTH BHSBHUTH, IIO
napameT-pH, SKi XapakTepU3yIOThb 3arajlbHUH PO3BHTOK POCIHH, 3MIHIOIOTBCS B JIOCHTh
HIMPOKUX MEXKaX 3aJIe)KHO BiJ[ 103 Ta CTPOKIB BHECEHHS MiHEpaIbHUX J00puB (puc. 1).
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Puc. 1. Biomempuuni noKazHuUKu pOCauH AUMEHIO APO20 Y ha3i 6uxoody 6 mpyoKy
npu eupouiyeanni nicaa nutenuyi o3umoi (2011-2013 pp.).

BigmideHo, 10 MO€AHAHHS a30THOTO IMi/PKUBJIECHHS 3 BHMKOPHUCTaHHSIM MIKpPOAOOpUB
MO3U-TUBHO BIUIMBA€ Ha (popMyBaHHS O10METPUYHUX MOKA3HUKIB POCIUH STUMEHIO SIPOTO BXKE Y
¢a3i Buxony B TpyOKy. Tak, HalOLIBIIMI TPUPICT POCIHH SYMEHIO sIpOro y BUCOTY (9,6 cMm)
BIJIHOCHO KOHTpOJII0 OyB y BapiaHTi NgoPsoKgo + Nzo (mimkuBnenns) + peaxom-CP-3epHO
(0O6poOka HaciHHS Ta OOMpHUCKYBaHHS pociuH). KoedilieHT 3araqbHOr0 KYIIIHHS POCIHH NpPU
poMy O0yB BUluM Ha 13—47 % nopiBHSHO 3 BapiaHTaMu 0e3 3aCTOCYBaHHS 100pUB.

MaxkcumanbHa IUIOIa JIMCTKOBOT MOBEPXHI | POCIMHU SYMEHIO sSporo (gopmysanacs y
dasi Buxoxy B TpyOKy i craHoBmia 37,0-66,2 CM%, 3a]IeXKHO BiI 0COGIMBOCTEH MiHEPAIBHOTO
JKUBJICHHS Ta MONEepeHNKa. BUPOIyBaHHS SUMEHIO SPOTo MIiCs MIIEHHI 03UMO] 301IbIIYyBaJIO
J@HNUI T10-Ka3HUK Ha 6-9 cm’ MOPIBHSIHO 3 IHIIMMU nonepegHukaMu. HaiOumpinl nmoka3sHUKU



(DOTOCHHTETHY-HOTO MOTEHIlaNy y POCIHH staMeHio siporo (321-413 tuc. m*/n06y/ra) Gyma y
nepiog BUXOAY B TPYOKY — KOJIOCIHHS. Benmnunaa acuMINAIIHHOI TOBEpXHI Ta
¢dorocunreTrnynnii noteHmian (PII) mociBiB SYMEHIO SIPOTO XapaKTEPU3yBaBCS HAWBUIIUMHU
3HaueHHsIMH y BapiaHTi NaoPsoKag + N3 (mimkxuBnenns) + peakoMm-CP-3epHo (00poOka HaCiHHSA
Ta OONPHUCKYBAaHHS POCIHH). BCTaHOBIIEHO, IO BUPOIIYBAHHS SYMEHIO SIPOTO ITICIs TIICHHUI
o3umoi migBuinye BeauunHy PII mopiBHSHO 3 iHmIMMHU mornepeaHukamu (Kykypyasza MBC,
COHSIIIHUK) y cepeanbomy Ha 40,7-102,2 %.

YpoxaifHICTh 3€PHOBHUX KYJIBTYP 3aJ€KHUTh BiJl PIBHS MPOSBY €JIEMEHTIB CTPYKTYPH, SKi
3HAYHO BapilOIOTh IiJ] BIUIMBOM arpoTeXHIYHUX (hakTopiB. JlOCHTH BaXKIMBY poiib y (popMyBaHHI

ypoXxaro Bijirpae KoeiieHT MpOAyKTUBHOTO KYIIIHHS, a TAKOXK MPOAYKTUBHICTH KOJIOCY (pHC.
2).
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Puc. 2. Bnaue minepanvHozo jcuenenHa HA eNeMeHmu CMPYKMYpPU 6podlcaio
DOCIUH AUMEHIO APO20 NPU GUPOULYBAHHI nicaa nuienuyi o3umoi (2011-2013 pp.).

VY Hammx gociigax oNnTUMI3allisl MIHEPaJIbHOTO KUBJICHHS SYMEHIO SpOro Cpusiia 3011b-
IIEHHIO TTPOJIYKTUBHOTO CTEOI0CTOI0 ¥y cepeaubomy Ha 1,7-9,6 %. HaiiG1abpIn BUCOKI 3HaYEHHS
1bOro mokasHuka Oynu y BapianTi NagPaoKao + N3o (mimkuBnenss) + (00poOka HaCiHHS peakoM-
CP-3epHo Ta obnpuckyBanHs pociiuH) — 1,25. Y BapianTti NaoP2oKzog + N3p (mimxuBienss) + pea-
KoM-CP-3epHO (00poOka HaciHHS Ta OONPUCKYBAHHS POCIMH) KOe(ILI€HT MPOIYKTUBHOTO
KYIIiH-HSI OyB TaKOX BHCOKHUH — 1,24,

VY 1mux BapiaHTax BigMidaiMcs HalBUILI MOKa3HUKH O3€pHEHOCTI Konocy (20—22 mT.) Ta
macu 1000 3epen (47-48 T1). Y pe3ynapTaTi ONTUMI3AIil MiHEPATHHOTO J>KWBIICHHS POCIUH
03epHEHICTh KoJyiocy 3poctana Ha 30-32 % MOpiBHAHO 3 KOHTpOJIEM. Y CEepelHbOMY 3a POKHU
nociimkeHb Maca 1000 3epeH suMeHIO siporo HaliMeHIow Oyna Ha HeynoOpeHomy ¢oHi. [Tpu
3actocyBaHHI  NyoP2oKzo + N3 (mimkuBnenHus) + peakoM-CP-3epHo  (00poOka HaciHHS i
obmpuckyBaHHsi pociiiH) Ta NgoPsKs + N3o (mimxusnenns) + peakom-CP-3epHo (0OpoOka
HaciHHS 1 oOnprcKyBaHHs poc-muH) Maca 1000 3epen 3pocrana Ha 2,68 Ta 3,17 1, a6o 6,0 ta 7,1
%.

HaiiBumux noka3HUKIB BPOXAMHOCTI CUIBCHKOIOCHOJAPCHKI KYJIbTYpU JOCSTAlOTh 32



ONTU-MAJBHOTO CIIBBIIHOIIEHHS OCHOBHUX CTPYKTYPHHUX €JEMEHTIB, (OPMYBaHHS SIKUX
BEIIMKOIO MIpPOIO 3aJICKUTh BiJl TMONepeaHuKka. [Ipu BupoIIyBaHHI MICHS TIIEHHUIl O3WMOL
POCIIMHU SUMEHIO SIporo (GopMyBayid OUIBIIY KiJBKICTH NMPOJYKTUBHUX CTeO€N, HIK MiCHs
kykypyasu MBC — na 5,0 %, a micna coHsimiHuKy — Ha 6,8 %. HalimeHmia KiIbKICTh 3epeH 3
konocy (12,3-17,1 mr.) cdopmyBa-nacs y BapiaHTax 3 MOMEPEAHUKOM COHSIIHUK. HaiiBuina
o3epHeHIcTh Kosocy (15,95-21,91 mir.) Oyma y BapiaHTax Iicis IMOMEPEAHUKA MIIICHUIIST 03UMa,
mo Ha 29,2-33,5 % Oinblue, HIK TiCHs COHSIMHUKY Ta Ha 23,2-27,4 % — HIX micas KyKypya3u
MBC.

[Tpu Buznauenni macu 1000 3epeH SUMEHIO SPOTO BCTAHOBIICHO, 1110 HaHOLIbIINM (48,15
r) el Moka3HUK OyB y TMOCiBaxX, MOIMEPEIHUKOM SKHUX Oyia MiieHuns o3uma, mo Ha 4,2 %
Oinprre, HiX micns Kykypyasu MBC ta Ha 2,0 % — npoTH COHSIIHUKY.

PiBenb BpOXaHOCTI KYJIBTYpHU € OCHOBHHUM KPHUTEPIEM OIIIHKH €(PEKTHBHOCTI
3aCTOCYBaHHA OYAb-IKOTO €IEMEHTa TEXHOJIOT1l BupouryBaHHs (Taba. 1).

1. ¥Yposicatinicms auMenIo apo2o 3a1exHcHo 610 cucmemu MiHepaIbHO20 HCUBICHHS
npu eupowgyseanni niciia nuwenuyi ozumoi, m/za (2011-2013 pp.)

Bapiantu Poa
2011 2012 | 2013 | cepenne

be3 mobpus (KOHTPOIIB) 2,56 2,85 3,01 2,81
N2oP20K20 2,73 3,08 3,17 2,99
NagP4oK o 2,85 3,19 3,31 3,11
N3o (i KUBICHHS) 2,89 2,99 3,13 3,00
N2oP20K 2o + N3g (T mKHBICHHS) 3,07 3,13 3,24 3,15
N4oP 40K 40 + N3g (THimKHBICHHS) 3,27 3,37 3,31 3,32
peakoM-CP-3epHoO (0OmprCKyBaHHS) 2,76 3,10 3,16 3,01
N2oP20Kz0 + peakom-CP-3epHO (0OnpUCKyBaHHS) 3,14 3,08 3,21 3,14
N4oP4oK4o + peakom-CP-3epHO (00TIpHCKYBaHHS) 3,27 3,40 3,36 3,34
N3o (mipxuBiIeHHs) + peakoM-CP-3epHO

(oOnprCcKyBaHHS) 2,92 3,18 3,23 3,11
N20P20K20 + N30 (HiIDKI/IBJIeHHH) + peaKOM-CP-3epH0

(obnpucKyBaHHS) 3,08 3,33 3,28 3,23
N4oP4oK4o + Nao (TimxuBnenns) + peakom-CP-3epHo

(oOnprcKyBaHHS) 3,22 3,44 3,49 3,38

HIPgs 0,17 0,13 0,10 -
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N3, + Peakom-CP-3epno; 5. NyoP,K,o+ N3y + Peakom-CP-3epno

O COHAIIHMK Okykypyaza NIIeHUIA 03uMa

Puc. 3. Ypoorcaiinicms aumenio apozo 3a1ex4HcH0 6i0 cucmemu MiHePanbHO20 HCUBIEHHA POCIUH HPU
eupouiyeanni nicia pisnux nonepeonuxie, m/za (2011-2013 pp.).

Tak, onTuMizallis MiHEpaJIbHOTO KUBJICHHS CIpHUsJIA ITiIBUIICHHIO BpoXaitHoCTi 3 2,81
1o 3,38 1/ra. Ilpupict BpokaitHOCTi Big BHeCeHHS NogP2oKag Ta NagP4oKag BiTHOCHO KOHTpOITIO
cra-HoBuB 6,1 ta 10,9 %. 3actocyBanus Ha manux ¢onax mimkusieHHs (Nzg) 3abe3mednio
IOpUpICT BpOXKAWHOCTI TOpiBHSAHO 3 KoHTposem 11,7 ta 18,1 %. BigmiueHo miABHIICHHS
BpPOKalfHOCTI 3epHa MiJ BIUIMBOM OOpoOKH HaciHHSA MikponobpuBoM — Ha 6,0 % BIZHOCHO
KoHTpouo. [Ipu oGnprcky-BaHHI BEreTYIOUUX POCIUH MiKpogoOpuBoM peakoM-CP-3epHo Oyio
MiBUIICHHS YpOKaHOCT1 Ha 6,4—7,2 %.

[Ipun cymimieHHi nepeanociBHOI OOpOOKM HAaciHHS Ta OONPHUCKYBAaHHS BETETYIOUHX
pociuH y ¢a3i KyliHHS MiKpoJgoOopuBoMm peakoM-CP-3epHO BpokaifHicTs 3pocna Ha 7,1-13,6
%. Bcra-HOBIICHO, 10 y BapiaHTax 3 CyMICHMM 3aCTOCYBaHHSM a30THHX TMikuBieHb (N3g) Ta
MikponoOpuBa peakoM-CP-3epHO (00poOka HaciHHS Ta OONpPHCKYBaHHS pPOCIMH) INpHOaBKa
BpokaiiHocTi craHo-Buna 0,46-0,73 1/ra, abo 17,4-27,5 %, 3anexxHo BiJ (OHY MiHEpaTBHHX
TOOpHB.

3epHOBa MPOAYKTUBHICTh SYMEHIO SPOro MiJ BIUIMBOM pI3HUX MONEpPEIHUKIB
3MIHIOBAJIaCh HACTYIIHUM YUHOM (JUB. pUC. 3).

Haiikpamii ymMoBU JUIst pOCTY 1 PO3BUTKY POCIHH SIUMEHIO SIPOrO 1 BIAMOBIIHO MAJIs
OTPUMAaH-HsI HAaWBHUIIIOTO BPOXKaro Oy y MOCiBaX, MONEPETHUKOM SKHX Oyiia MIIEHHUIST 03UMa.
PiBeHb Bpo>kaliHOCT1 B JJAHMX BapiaHTax 3aJIe)KHO BiJ cUCTeMHU yIOOpeHHs cTaHoBuB 2,81-3,38
T/ra, TUMYacoM sIK micis Kykypymsu MBC — 2,58-3,20 1/ra, a micns consimauka —2,32—3,03
T/ra. Haii-Buma npubaBka BpokaifHOCTI 3epHa Oyna oTpumana y BapiaHTi NagPaoKao + Nag
(mixuBieHHs) + peakoM-CP-3epHo (00poOka HaciHHS Ta oOmnpuckyBaHHS pociuH) — 0,73 1/ra
(27,5%).

XiMIyHUH cKJaja 3epHa (POpMyeThCsS MiJ BIUIMBOM KOMILIEKCY (paKTOPIB 30BHIIIHBOIO
cepeoBUINa — PIBHS POAIOYOCTI IPYHTY, YMOB 3BOJIOKEHHSI, CBiTIIa, TeMIepaTypu Touio. [Ipote
AKICTh 3€pHA TAaKOX BU3HAYAETHCA M HU3KOIO arpOTEXHIYHUX MPHUIOMIB, OCOOIMBO PEXKUMOM
JKUBJICHHS Ta TIONIEpeHUKaMu [5, 6].

OTpumaHi HaMH JIaHi, CB1T4aTh, III0 BMICT O1JIKa B 3€pHI ICTOTHO 3aJIe’KaB BiJ J103W MiHE-



panbHux n06puB. Tak, mpu BHeceHH1 10OpuB B 1031 N4gP40K4g BMicT Ginka 3pocTaB MOPiBHSHO 3
koHTposieM Ha 0,83 %, a mpu BHeceHH1 NgoP40Kso + N3p (mimxuBnenns) — va 0,86 %.

HaiiBumuit BMicT Oinka y 3epHi slAMEHIO Sporo BUSBUBCS y BapiaHTi NaoPsoKao + Nsg
(mipg-xuBieHHs) + peakoM-CP-3epHo (00poOka HaciHHS + oOmpuckyBaHHs pociuH) —12,40 %,
mo Ha 0,43 % Oinble 3a KOHTPOJIb.

[lomo BMICTY KpOXMallto, MPOCTEKyBajacs TEHACHIISI O 3MEHIICHHS] HOro KUTbKOCTI
npu migBuiieHHi jgo3u  no6puB. Tak, mpu 3actocyBanHI NgoPsoKao + N3p (mimxuBnenns) +
peakoM-CP-3epHO (OONPUCKYBaHHS POCIMH) BMICT KpPOXMAIIO IOPIBHAHO 3 KOHTPOJIEM
3HIKyBaBcs Ha 1,43 %.

[ToninmeHHsT pexXUMy MIHEPaIbHOTO KHUBJICHHS POCIMH CHPUSIIO 30UIBIICHHIO HAaTypU
3epHa B cepeaabomy Ha 60 1 (10,6 %). HaitOinbmi 11 mokazuuku Oynu y BapiaHTi NagP4oKag + Na3o
(mimxuBnenHs) + peaxkomM-CP-3epHO (00poOKa HaCiHHSA + OOIPHUCKYBAHHS POCIIHMH) 1 CTAHOBUIIN
628 r/n. Caix BiAMITHTH, IO 3aCTOCYBAaHHS MIKPOAOOpPWB MpPU BHUPOIIYBaHHI SUMEHIO SIPOTO
nigBuIryBaio HaTypy 3epHa Ha 30 r (5,2%) nopiBHAHO 3 KOHTPOJILHUM BapiaHTOM.

OTrxe, BUpOIyBaHHS STYMEHIO siporo Ha (HoHi NaoP2oKzo + N3g (TimpkuBiieHHs) + peakoMm-
CP-3epHO (00poOKa HaciHHS + OONMPHCKYBaHHS POCIHMH) 3a0e3leduyBaio BiIIMOBIIHICTh 3€pHA
Bumoram JICTY mepmoro kiacy sKocTi. BiamoBimHO npu 3HIWKEHHI piBHSA yIOOpEHHS
CIIOCTEpPIra-eThCsl MOCTYIOBE 3HMKEHHS KJIacy 3epHa.

3a pe3yiabTaTaMH MaTeMaTUIHOI OOPOOKM ITaHWX BCTAHOBJICHO, IO 3 (aKTOpiB, SKi
BHBYA-JIMCS, HANOUIbII BaroMuil BIUIMB Ha MPOAYKTUBHICTH suMeHIO siporo (60,6 %) mana
cUcTeMa MiHe-paIbHOTO JKMBIICHHA. HaWOumpmmii BIUIMB  cepel €JIEeMEHTIB  CHUCTeMHU
MiHEpaJIbHOTO XHUBJICHHS 3/ilicHIOBaB (pakrop asotHoro mimkuBicHHSA (N3g). Y cepenHbomy 3a
POKH JOCHIJKEHb 4acTKa y4acTi mboro (Gaxkropa y ¢popMyBaHHI BpOKaHHOCTI 3epHA CTaHOBUJIA
40,0 %. HactynHuwm 3a 3Ha-ueHHAM OyB (hakTop (poH MiHEpaIbHOTO XKHUBJIECHHS POCIUH — 38,2
%. Yactka ¢akropa Mikpomo0-puBa y opMyBaHHI MPOAYKTHBHOCTI SIUMEHIO SIPOTO CTAaHOBHUIIA
16,9 %.

Harmmi po3paxyHKHU MoOKa3alid, 10 ONTHUMI3aIlisi MiHEPAJIbHOTO JKUBIICHHS POCIIMH JJOCHUTH
MOMITHO BIUIMBAJIa HA €KOHOMIYHY €(peKTUBHICTh BUPOIIYBaHHS SUMEHIO (Ta0d. 2).

Busnadyeno, mo HaiOLIbIII TOKa3HUKH YHCTOTO MPHOYTKY 3 OJWHUII IJIOMHI PH BHPO-
IIyBaHHI SYMEHIO poro oTpuMaHo y BapiaHTi NgPoKao + Ns3p (mimxusnenns) + peakom-CP-
3epHO (00poOKa HaciHHA + OONpHUCKYBaHHS pOCIUH). YucTHil NpUOYTOK y AaHOMY BaplaHTi Ha
675 TPH/T TEpeBUINYBaB IMOKA3HUKU KOHTpOJbHOTO (0e3 BHeceHHs noOpuB). Illogo piBHs
pEeHTa0EeNbHOCTI, TO TYT 1€l MOKa3HUK OyB TaKOX BHMCOKHMU MOPIBHSHO 3 IHIIMMH BapiaHTaMu 1
craHoBHB 88,7 %.

2. EKonomiuna egheKmugHicnb GUPOWYBAHHA AUMEHIO APO20 3ANEIHCHO 6i0 CUCEMU MIHEPATbHO20
JrcueneHns ma nonepeonuxie (2011-2013 pp.)

BupoOunui | YmoBHo-umctuii | CobGiBap- | Penrabenb-
Bapiantu BUTpPATH, pUOYTOK, TiCTh, HICTb,
rpH/Ta TpH/T TPH/T %

[TonepeTHUK NIISHUIIS 03UMa
be3 1o0puB (KOHTPOJIB) 26410 359,2 940,8 38,2
N2oP20K 20 3221,0 624,5 1075,5 58,1
N2oP2oK 2o + N3g (i KHBICHHS) 3516,0 982,4 1117,6 87,9
N2oP20Kzo + Nao (mizukusnersn) + pea- | 5596 986,9 11131 88,7
koM-CP-3epHO (0OnpuCKyBaHHA)
NaoPaoKao + Nao (mizokusnenin) +pea- | 4976 865,2 1234,8 70,1
koM-CP-3epHo (0OnpuCKyBaHHS)

[Tonepennuk kykypyaza MBC
be3 1o0puB (KOHTPOJIB) 2625,0 283,9 1016,1 27,9
N2oP20K 20 3205,0 5715 1128,5 50,6
N2oP20Kog + Nao (K uBIeHH) 3500,0 511,5 1188,5 43,0
N2oP2oKzo + Nao (mimkuBnenns) + pea- 3580,0 533,1 1166,9 45,7




koM-CP-3epHO (0OTIpUCKYBaHHS)
N4oP 40K 4o + N3 (TmimxuBiaeHHs) + pea-
koM-CP-3epHo (00npuCcKyBaHHS)

4160,0 801,1 1298,9 61,7

HOHGpeI{HI/IK COHSIITHHUK

be3 noOpuB (KOHTPOJIB) 2637,0 164,0 1136,0 14,4
N2oP 20Kz 3217,0 23,6 1276,4 1,8
N2oP20Kog + Nao (TimKuBIeHH) 3512,0 12,4 1287,6 1,0
N2oP20Kz0 + Nag (mimkxuBienns) + pea- 3592.0 55.0 12450 4.4
koM-CP-3epHo (00npuCcKyBaHHS)

NaoPaolao + Nao (mizpxmneriun) + pea- | 442 325,1 13749 236

koM-CP-3epHO (0OTIpHCKyBaHHS)

Crit BIIMITUTH TMO3UTHUBHUIN BIUTMB 3aCTOCYBaHHsI MiKpoaoOpuB peakoM-CP-3epHo (00-
poOka HaciHHS + OONMPUCKYBaHHS POCIWH) HAa €KOHOMIYHI MOKAa3HUKHU SUMEHIO siporo. JlaHuii
3aXil Ja€ MOXJIMBICTh, 30UTbIIMBIIM BUpoOHMYI BuTpatd Ha 100 rpeH/Ta (MOpIBHSAHO 3
KOHTPOJIEM) 32 PaXYHOK MPHPOCTY BPOKAWHOCTI Ta MOJIMIICHHS MOKA3HUKIB SKOCTI, 3MEHIIIUTH
cobiBapTicTh Mpo-AYKIi Ha 82,45 TpH 1 B pe3ynbTaTi OTPUMATH BHIII IMMOKA3HUKH YHUCTOTO
npuOyTKY Ta piBHS peH-Ta0eIbHOCTI.

BcranoBneHo, 110 npu BUPOLIYBaHHI SYMEHIO sSporo micis Kykypyasu MBC Haiibinbina
eKoHoMiuHa epekTuBHICTh Oyna y BapiaHTi NagPaoKao + N3o (mimkuBnenns) + peakom-CP-3epHO
(0OpoOka HaCiHHS + OOMPUCKYBAaHHS POCIHH). X04a JaHi BapiaHTH BiI3HAYAIUCS HAHOUIBLIIUMU
MOKa3HUKaMH yMOBHO-uncToro npuOytky (801,1 rpu/T) Ta penrabensHOCTi (61,7 %), mpore
MOC-TYTAJUCS aHAJIIOTIYHUM BapiaHTaM, Je MOoIepeIHUKOM Oyia MiieHuls o3umMa. Tak, yMOBHO-
yucTUH TpUOYTOK y BapiaHtax micias Kykypyasu MBC OyB MeHmmii Ha 64 TpH/T, HIK Y
BapiaHTax pPO3-MIIIEHUX IIC/s MIISHUI 03uMOi. HalHMKYl €KOHOMIYHI MOKAa3HUKH OJEprKaHi
IpY BUPOIIYBaHHI SIYMEHIO SPOTO MICIs COHSIIHUKY — peHTabenbHicTh KonuBanachk Big 1,0 mo
23,6 % 3anexHO BiJ BapiaHTy YIOOPEHHS.

Takum ymHOM, B yMoBax miBHIYHOro Cremy Ha 4YOpHO3eMax 3BHYAHHUX 3 METOIO
orpuman-us 3,08-3,33 t1/ra 3epHa I-ro kmacy SKOCTI siluMiHb fApuil copty [amakTuk ciin
BUPOIIYBATH TICJISI TMIICHWIII O3MMOI 3a TEXHOJIOTI€I0, IO Iepeadayae OCHOBHE BHECCHHSI
MiHepanbHUX A00puB Yy 1031 N2oP2oKzo, TOKabHE MIHKUBICHHS POCIUH y (a3l KYIIIHHSI a30TOM
y 1031 N3p 3 BUKOpPUCTaHHS MiKpojoOpuBa peakom-CP-3epHo misi mepenmnociBHOI 0OpoOKHu
HaciHHA (3 7/T) Ta 3A1MCHIOBAaTH MMO3aKOPEHEBE MiJKUBICHHS POCIMH HAIPUKIHLI a3y KyIiHHSA
(3 n/ra). 3a BuponryBanHs micis Kykypymsu MBC (mis orpumanns 3,03-3,30 1/ra 3epHa I-ro
KJacy) 1 COHSIWHUKY (Uit onepxaHHs 2,91-3,15 t/ra 3epna Il-ro kmacy) TpeGa BHOCHTH
N4oP10K40, TpOBOINTH JIOKAJIbHE TIHKUBICHHS pOCIHH y (a3l KymiiHHS a30ToM B 1031 Njp,
3aCTOCOBYBaTH MiKpoaoOpuBo peakoM-CP-3epHo 115 mepeamnociBHOi 00poOku HaciHHsA (3 J/T)
Ta T03aKOPEHEBO MHKUBIIOBATH POCIUHH HAMPUKIHIN (a3u KymiiHH (3 j1/Ta).
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