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BCTYII

3 MEeTOI0 MiABUIICHHS MPOAYKTHUBHOCTI CUIBCHKOTOCIOAAPCHKUX KYIBTYDP,
KpIM TPaJMIIIHHUX CIIOCOOIB 3aCTOCYBAaHHS OPTaHIYHMX 1 MiHEpAJIbHHX JTOOPUB,
Bce OUIBIIOI aKTyaJlbHOCTI HaOyBae 3acTOCYBaHHS OIOJIOTIYHUX IIpernaparTiB
a30T¢IKCYBabHUX MiKpoopraHi3miB. Lleii HampsiM IHTEHCHMBHO pPO3BHMBAETHCS Ha
TaKuX TPAIUIINHUX O000BHX KYyJbTypax K TOpOX 1 cOsl, OJHAK HEJIOCTaTHBO
JOCIIDKEHUM Ha 1HIIUX KyJIbTypax, Hacamrepea Ha COYEBMIl, BIJHOCHO HOBIH
kyneTypi st [IpaBoOepexnoro Jlicocremy VYkpainu. 3a CBOIMM LIHHUMHU
O10JIOTTYHUMHU  BJIACTUBOCTSIMU  COYEBHUILS TEPCIEKTUBHA KYyJIbTypa MI0JI0
BUPOOHUIITBA POCIMHHOrO OiJiKa Ta BIAHOBJIEHHS POJIOYOCTI IPpyHTY. CTOCOBHO,
COUEBMIIl 3a3HAYE€HI MUTAHHS B HAYKOBIM JITEpaTypl PO3KPUTO HEAOCTATHHO, a
OTXKe, TTOJIAJIBIII TOCTIKEHHS € aKTyaJIbHUMHU.

BrpoBamkeHnHs Ta po3po0Ka TEXHOJIOT1T BUPOIYBaHHS BUCOKOTIPOTYKTUBHUX
KYJIbTYp, CTIMKHMX J0 HETaTUBHOTO BIUIMBY a0lOTHYHUX 1 OI0TMUYHMX YMHHUKIB
HABKOJIMIIIHHOTO TIPUPOTHOTO CEPEIOBHUIIA 3YMOBIIIOE aKTyalIbHICTh TEMH.

Meta gocaigkeHHsI— HAYKOBEOOIPYHTYBaHHS Ta po3po0aeHHS epeKTUBHOT
CUCTEMH YyJIOOpEHHS COYEBHUI 3a paxyHOK ONTUMI3alii J03 1 CTpPOKIB
3aCTOCYBaHHS MIHEpPAJIbHUX JOOpUB Ta OakTepiaibHOrO Mpemnapary s
OJICpaHHS CTa0UIbHUX BHUCOKOSIKICHUX YpOXKaiB 3€pHa Ha 4YOpPHO3EMI
omiazoneHomy IIpaBoOepexunoro Jlicocteny Ykpainu.

O0’ekT HOCTITKEHHSA— B3a€EMO3B’SI30K MK MOXUBHUM PEKUMOM IPYHTY,
703aMHU 1 CTPOKaMH 3aCTOCYBAaHHS MiHEpaJIbHUX JOOPHB, 1HOKYJSIIE€I0 HACIHHSA
OyJnb004YKOBUMH OaKTEepisIMU 13 PEKUMOM MIHEPAJTbHOTO JKUBJICHHS POCIUH
COYEBHUIII.

IIpeameT nocaixAKeHHsI — ONTHUMI3AIlS MIHEPAJBHOTO KUBJICHHS COUYCBHII
Ha YopHo3eMi ormiazoiieHoMy [IpaBoGepexxkHoro JlicocTeny 3acTocyBaHHSIM PI3HUX
703 MIHEpaJIbHUX J0OpUMB 1 Tmpenapary a3oT(ikcyBadbHUX OyIbOOYKOBUX

OaKTepiil.



MeTOI[I/IKa IMPOBCACHHA IlOC.]IiI[)KeHL.

[TonboBi gocnigu npoBoammm y 2019 porti Ha HOCTIAHOMY MOJi Y MaHCHKOTO
HaIlIOHAJILHOTO YHIBEPCUTETY CaIIBHUIITBA.

[pyHT mOCHiAHOT MiNSHKHM —YOPHO3EMOIIA30JIEHUHBAKKOCYIIIMHKOBUI Ha
neci. Bmict rymycy B TIpyHTI apocmigHux auisHok 3rigHo JCTVY4289:2004
NiABULICHUH, peaklis IPYHTOBOIO PO3UMHY OJM3bKa [0 HEWTpalbHOi, BMICT
pyxoMux cronyk ¢ocdopy i kamiro (3a JICTY 4115-2002) — migBuIleHUH, a30Ty
JYXKHOT'1IpOJTIi30BaHUXCIIONYK (3a MeTooM KopHdinga) — HU3bKUH.

Cxema nociiny:

1. bBe3 no6puB (KOHTPOJIb)

2. P3oKy0— on

3. Kiot Neo

4. P+ Neo

5. @on + Nz

6. Dou + N3gSz

7. ®on + Ngg

8. ®on + N3y + Mo

9. @oH + N3S3; + Mo
10. ®on + Ngy + Mo

Y nmocmiai BHpOIIYETBbCS COPT codeBHUIll AHTOHIHA. [IOBTOpHICTH mociimy
Tpupazona. Ilnoma mocaigHOl MiITHKU36 M2, 061ikoBoi — 25 M2, TexHojoris
BHUPOIIYBaHHS COYEBHWIIl BIAMOBigaNia pekoMeHaalisM g JlicocTenmoBoi 30HU
VYxpainu. [lonepeqaukomM OyB SIUMIHB SIPUA.

Bocenu BHocumucst gocdopHi i kamiitHi JoOpHUBa 3riIHO CXEMH JIOCHTIAY Y
Burisigicynepdocdary rpaHy’IbOBAHOTOTAKail0 XJOPUCTOTO; HABECHI, IIiJ

NEePEeANnOCIBHY KyJbTUBALIIO aMiauHy CeNITpy Ta cyib(aT aMoHit0. BuBuanu nairo



Ta B3a€EMOJII0 JIBOX YMHHUKIB. A — ynoOpenHs, B — iHokynsamis. [Hokymsio
HACIHHS OyJbOOUYKOBUMHM OAKTEPISIMU MPOBOJUIIM 32 JIBl TOAUHU 10 CiBOU.
[Tpotsarom Bereraiii BigOupamy 3pa3Ku IpyHTY Ta POCIWH JJISI aHAJI31B 3T1HO
IUIaHy HAyKOBOTO MOCHiKeHHS. JlOCHi/PKeHHS BUKOHYBAJIM 3a CTaHAAPTHUMHU
METOJMKAMHU 3 BUKOPUCTAHHSIM CYYacHUX TPHJIAIIB 1 MaTeMaTHYHUX 3aco0iB

00poOJIeHHS OJiep)KaHUX PE3YJIbTATIB.

Pe3yabTaTn goc/iaxeHb

JocnipkeHHsT TOKa3aiad, 1[0 IiJ BIUIMBOM MIHEpaJbHUX JOOpHUB 1
OakTepiaJbHOIrO Mpenapaty NPOXOASTh 3MIHU Yy CTPYKTYpl BPOXKal COUYEBHIII
(tabu. 1).

Tabmms 1

CTpyKTypa BpoKal COYeBHUIli 32JI€KHO BiJl y100peHHS

' KinbkicTh 60613 Ha KinbkicTh HaCiHUH y Maca 1000 Hacirm,
Bapiant pOCIIYHI, IIT. 00008, 1IT.
JOCITI Y bes 3 bes 3 bes 3
THOKYJISIIT | IHOKYJISILIEK0 | IHOKYJALIL | IHOKYJISIIEIO | IHOKYJISIIT | IHOKYJISALIEIO
be3
n00puB 12,5 12,1 1,28 1,39 51,4 52,5

(KOHTPOJIB)

P30 Kao pon 11,9 12,2 1,48 1,50 52,3 54,2
Ko+ Ngo 13,0 12,5 1,49 1,58 52,9 54,9
P30+ Neso 12,2 12,1 1,67 1,77 52,0 52,9

®on + Na3p 11,8 12,6 1,48 1,50 54,1 55,1

o + 13,0 14,6 1,45 1,42 53,9 54,3
N30S34
®on + Ngo 12,9 13,0 1,65 1,68 53,6 55,2
®on + Nj
+ Mo 11,5 11,9 1,71 1,76 51,6 53,2
®oH +
N30S34 + 12,0 12,8 1,78 1,80 499 51,8
Mo
@on #Neo |95 12,1 1,80 1,87 54,4 54,8
+ Mo




[le BUKIMKAHO, SIK 3MIHOIO MOXUBHOTO PEKUMY IPYHTY, TaK 1 CHMOI0TUYHOT
¢ikcauii atmocdepHoro azotry. KuibkicTh 000IB Ha pOCIMHI Ha AUISTHKaX Oe3
THOKYJIAI, aye 3aJeXHO Bia ymoOpeHHs Oynu B mexax Big 11,5 mo 13,0 mr. #
ICTOTHO 3ajie)kalia BiJ| piBHS a30THOTO JKMBJICHHSI.

HaiiGinpmie 3011bIIeHHs iX KUIBKOCTI Ha POCIHHI OyJi0 y BapiaHTax JAOCIiTy
dbou+ Ng3zpSzs Ta Ky + Ngo— Ha 4%. IlpoBenenHs iHOKyISIII HACiHHS
Oy1b00YKOBUMHU OaKTEPISIMH CHPHSUIO MiJBHUILEHHIO KITBKOCTI 0001B HA POCIHUHI.
3anexHO BiJ BapiaHTy yIOOpEHHS KUIbKICTb HAaclHMH y OOOOBI TakoX Maia
TEHEHIII0 10 301JIbIIEHHS 3aBASKU bOMY arpo3axoy.

Maca 1000 naciaun coueBuil y nociini 0yna B Mexax 49,9...55,2 r. Hanani
MOKA3HUKHU 3HAXOJSITHCS B ONTUMAIBLHUAX MEXKax JUIsl JOCIIKYyBAaHOTO COPTY. 3a
MPOBEJACHHS 1HOKYJSAIIi HACIHHEBOIO MaTepialy crocrepirajgacsi TEeHACHIs
miasuieHas Mmacu 1000 gaciHuH.

3MIHHM B CTPYKTYp1 BPOKaIO MM CyTTEBUM BIUIMB Ha BPOXKANWHICTH COYCBUILI
(Tabum. 2).

Taomung 2

YpoxkaiiHicTh COYeBHI 3aJ1€KHO Bil 000 IMBOCTEl y100peHHHA

ITpupict | Ipupict 10 KoHTpOIKO, %
BapianTtu bes 3 BIJI 5 3
JTOCTINY THOKYJISIIIT | THOKYJISIIEIO | IHOKYJALIL, | | S ,
0% THOKYJISIIT | IHOKYJISIIEIO
bes nobpue |5 o, 2,38 7 : :

(KOHTPOJTB)

P30 Ky don 2,49 2,68 8 12 13
K40+ Neo 2,77 2,93 6 25 23
P30+ Neo 2,86 3,06 7 29 29

®on + N3 2,55 2,81 10 15 18

Do+ Nao | 574 3,04 11 23 28
Saa

®on + Ngo 3,08 3,26 6 39 37




®on + N3

+ Mo 2,74 3,01 10 23 26
®on + N3
Su+ Mo 2,88 3,22 12 30 35
®oH + Ngg

Mo 3,15 3,35 6 42 41

Ak BugHO 3 maHUX TabJ. 2, YpOKaMHICTh COUYEBHIN B Jociial Oyma 2,22—
3,35 T/ra 3aiexHO BiA BapiaHTy AochiAy. EQEeKTHBHICTh IHOKYJSLIT HACIHHS
3anexana Bl yAoOpeHHs coueBHli. [IpupicT yposkalHOCTI HACiHHS BiJ LbOTO
arpozaxony OyB 6-12% 1 3HMXKyBaBCs 3a BHECEHHS a30THHX JOOpUB y 031
60 xr/ra a.p. HailBummumii mpupicT ypoKailHOCTI COYEBUIlI MTOPIBHSIHO 3 BapiaHTOM
nociiay 0e3 BHeceHHs noOpuB OyB 3a BHeceHHS P30Kio + Ngo TaP30Kso + Ngo +
Mo - 37-41%.

3 BUIIB MiHEpPAIbHUX JOOPWUB Ha TJI MMApHUX KOMOIHAIIH OCHOBHHX
€JICMEHTIB JKWBJICHHS HAWOUIbIIE HAa BPOXKAWHICTh COYEBUII BIUIMBAIM a30THI
noOpuBa, MeHIe — pocdopHi Ta KaiitHi.

3actocyBaHHsI MOJIO/IEHY Ha TJII BHECEHHS cyib(ary amoHito y 1031 30 kr/ra
J.p. 1OpOBEACHHS 1HOKYJSAIII HACIHHS CHPHUSIIO MIABUIIEHHIO BPOXKAWHOCTI
coueBHIll Ha /%, a Ha TJI1 BHECEHHs aMiayHOi ceniTpu y 1031 60 kr/ra 1.p. —Ha 6

%, 110 CBIAYUTH PO €(PEKTUBHICTD LIBOTO arpo3axoy.

BucHoBKkH i pekoMeHaaIlil 1Jisi 0OCBOEHHS BUPOOHUIITBOM

1. TlpoanamizoBaHO CydYacHHUH CTaH CHUCTEMH YJIOOPEHHS COYEBHII Ta
BU3HAYEHO MEPCIEKTUBU 11 BUKOPUCTAHHS.

2. YnoOpeHHsI COYEBMIIl PI3HUMHU BHJIaMU 1 QopMaMu JOOpUB 3MIHIOE
CTpyKTypy 1ii ypoxkato. Ilpu 1mwomy dochopHi m00puBa CHpUSIIOTH

M1JBUILIEHHIO KUIBKOCT1 HACIHUH y 000OBI.




3. IHokynsmiss HAciHHS COYEBHUIl OyIbOOYKOBUMHU OaKTEpPisIMU CHpHUSIE
MIJBHUINCHHIO BPOXKaro codeBuIll Ha 6-12 % 3aimekHO BiJ 0COOIMBOCTEM
yIOOpEHHS.

4. 3acTtocyBaHHS a30THHX J00puB Ha (dochopHo-KamiiHOMy (oHi 1
MIPOBEACHHS THOKYJIAIII HACIHHS OynpOOukoBUMHU OakTepisMu y 1031 30-
60 kr/ra a.p. maBuIIye BpoxaiHicTh coueBuili 3 17,6 no 21,4-23,8 1/ra.

5. 3a pmanmumu pociuimkxeHb y 2019 poui nans BUpOOHMIITBA MO>KHA
PEKOMEH/IyBaTH CUCTEMY yIOOPEHHS COUYEBHUIIl 3 BHECEHHSIM 111 OCHOBHHUIA
o0pobitok r1pyHTy P30K40, min mnepennociBny kynbTuBalito Ngy Ta
NPOBEIECHHA 1HOKYJIALII HAciHHA OyJbOOYKOBMMM  OakrTepisiMu 1

MOJTIOIEHOM.



