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AHOTALISA
Ksamidikamiitna po6ora Cemenwka Ha3zapa IlaBjioBu4Ya BUKOHaHa Ha TeEMY:
«@opMyBaHHSl BPOKal0 MIIEHUIi 03UMOI 32 IMO3aKOPEHEBOr0 Ta KOPEHEeBOIo
BHeceHHs 100puB B yMoBax TOB «AKPIC AT'PO I'PYII» m. KuiB
OcsitHiii piBenb «Marictp». CrneniansHicth 201 «ArpoHOMIs».
[Tonicekuit HalllOHABHUM yHIBepcUTET, M. JKutomup, 2025 p.
Ksamidikariitna po6oTa Ha rpaBax pyKOIHUCY.
Marictepcbka KBamnigikamiiHa poboTa Hamiuye 29 CTOPIHOK TEKCTY
KOMIT' FOTEpHOro Habopy, 1 Mae 6 Tabnuib. PoboTa 3a CTPYKTYpOIO CKIQJa€eThes 3
TaKuX PpO3JUIIB: aHOTaIllll, BCTyMy, 3-X pO3JUIB EKCIEPUMEHTAIbHUX KIHIIEBUX
pe3ynbTaTiB, BHCHOBKIB Ta  BIANOBIAHUX  NOPOIMO3ULIA  BUPOOHHUUTBY  Ta
010morpadiyHuX JHKEpEI - 35 MO3UIIIH.
Po6ora BukonyBamacs y 2024-2025 pp. 3rigHO 3aTBEP/KEHOTO 3aBJIaHHS
3m00yBaya.

Ilepwuti po3oin po3risiAae OMUC JITEPATYpHUX JHKEpesl JAaHOi TeMH poOOTH i
MOBHICTIO PO3IJIsiAA€ TEXHOJIOTI0 BUPOOHHUIITBA TMIICHUII O3MMOI, fKa mependayae
MO€THAHE 3aCTOCYBAHHS MIHEPAJIbHUX JTOOPUB Ta MIKPO100pHUBa.

Po30in 2 Bxiarouae 00’ €KT JOCIIIKEHHS, yMOBHU Ta METOAUYHI 3acaJu TOCTIIKEHb.

Po3zoin 3 PO3KpUBAE pE3yJbTaTH TMPOBEACHUX JOCHIKEeHb. OIIHIOETbCS
e(EeKTUBHICTh BUKOPUCTAHHS MiHEpaJbHUX J00puB Ta Mikpomoopua «OPAKVII
MYJIBTUKOMIUIEKC)» Ha IMiJIBUIIEHHS BPOXKAI0 Ta SKOCTI 3€pHA MIIEHUIl 03UMOi COpPTY
Kpaesua.

Bucnosku ma nponoszuyii 6upodbHuymey BKIIOYAIOTh OTPUMAaHI JaHI pe3yJIbTaTiB
JOCIIKEHb Ta MPOIO3UIIIT 100 BUKOpUCTaHHS y rocnoaapctBi TOB «Axkpic Arpo
I'pyn» M. KuiB npu BupouryBaHHl mnmieHuni o3uMmoi copty KpaeBua. Brecenns
MiHepallbHUX 100puB HOpMOKO N75P4sK7s y moegnanni 3 mikponodpusom «OPAKYJI
MYJIBTHKOMIUTIEKC» (2,0 J1/ra) TapaHTOBaHO O3BOJISIE OTpUMATH Bpokail 3epHa 61,3
1/Ta, YMOBHO-4YHUCTOTO NpUOYTKY 10 22607 rpH./ra 3a piBHs peHTadenpHocTi 67,1 %.

Kniouosi cnosa:, nuenuys ozuma, 006pusa, yporcaHicms ma aKicme 3epHa.



ANNOTATION

The qualification work of Semenyuk Nazar Pavlovich was carried out on the
topic: "Formation of winter wheat yield with foliar and root fertilization in the
conditions of LLC "AKRIS AGRO GROUP" Kyiv

Educational level "Master". Specialty 201 "Agronomy".

Polesie National University, Zhytomyr, 2025

Qualification work in the form of a manuscript.

The master's qualification work consists of 29 pages of computer-typed text, and
has 6 tables. The work consists of the following sections: annotation, introduction, 3
sections of experimental final results, conclusions and relevant proposals for
production and bibliographical sources - 35 positions.

The work was carried out in 2024-2025 according to the approved task of the
applicant.

The first section considers the description of the literature sources on this topic of
work and fully considers the technology of winter wheat production, which involves
the combined use of mineral fertilizers and microfertilizers.

Section 2 includes the object of the study, conditions and methodological
principles of the research.

Section 3 reveals the results of the research. The effectiveness of the use of
mineral fertilizers and microfertilizer "ORAKUL multicomplex" to increase the yield
and quality of winter wheat grain of the Krayevyd variety is assessed.

Conclusions and proposals for production include the obtained data from the
research results and proposals for use in the farm of LLC "Akris Agro Group" in Kyiv
when growing winter wheat of the Krayevyd variety. The application of mineral
fertilizers at the rate of N75P45K75 in combination with the microfertilizer "ORAKUL
multicomplex" (2.0 1 / ha) is guaranteed to obtain a grain yield of 61.3 ¢ / ha,
conditional net profit of up to 22607 UAH / ha at a profitability level of 67.1%.

Key words: winter wheat, fertilizers, grain yield and quality.



BCTYII

I'onoBHOMNO KyIbTYpOrO B YKpaiHi Oyia € 1 Oyzae nieHuist. Ajpke caMe MIISHUIS €
— OCHOBHHMM MPOJYKTOM XapuyBaHHS OUIbII HK Yy 45 KpaiHax CBITY J€ HaceleHHs
csrae 1,5 mipa. oci6 [7, 14, 30].

[Timennis o3uMa € TOJIOBHOIO 3€PHOBOIO KYJIBTYPOIO Y BCHOMY CBITI, 1 came Bix
Hel 3aJIeKUTh MPOJOBOJbYA Oe3meka Ta sKicHe (OpMyBaHHS EKCIOPTHOI CKIIaJI0BOT
nepxasu [4, 6, 10]. IpynroBo-kimimMatuuna 3oHa Ilomiccs mae 7 - obOnacTei, ne
HaWOIIBIII TUTOMII IMiJ TIIICHUIICID Halekarh: UYepHIriBebKik, JIbBIBCHKIN 1
Bomuncekiii [15, 22, 34].

Jlizepamu KpaiH 3a MOCIBHUMHU ILIOIIAMHU IIIIEHUII Y CBITI € YKpaiHa, [lakucran,
Typuist 1 @panmis [1, 2, §].

30UTbLIEHHS! BaJIOBUX 300pIB SIKICHOTO 3€pHa KYJIbTYpPU € BAXKJIMBHUM 3 TOJIOBHUX
HanpsIMiB PO3BUTKY Y CLIBCBKOMY TOCIIOAAPCTBl YKpaiHU 1 CBITI, @ COPT € BaXKIUBUM
CKJIaJJOBHM €JIEMEHTOM Y MiJBUILEHH] BpoxkaitHocTl. [Ilopoky B YkpaiHi BigOyBaeTbCs
OHOBJICHHS HOBUX COPTIB TIICHUIII O3UMOI, SKI MalTh TI'€HETUIHO-BUCOKHUI
MPOAYKTUBHHUM TMOTEHIIAN Ta MO PI3HOMY BIUIMBAIOTh Ha (PAKTOPH HABKOJIUITHHOTO
MPUPOJIHOTO cepenopuina [33, 34].

OnHak, ypOKaWHICTh IIICHMII HE 3aBXKJIH € BHCOKOIO, 1 Ha I1¢ BIUIMBAIOTh TaKi
bakTopu:
1. HegoTprMaHHS TEXHOJIOT1 BUPOIITYBaHHS
2. BukopucTaHHs 3aCTapUIMX COPTIB KYJIbTYPH
3. HenorpuMaHHs BIANOBIIHUX CTPOKIB C1BOU
4. HeBipHi HOpMU BUCIBY
5. HenpaBumibHoO migiOpaHa cucTeMa yaoOpeHHs Ta 3aXHCTy
6. Henocnimxkena cucrema >xuBjiaeHHs [4, 28].

BaxxnuBoro yMoBOIO cTabinizaiii y MmiBUINEHHI YPOKAWHOCTI SKICHOTO 3€pHa, SIKEe
Ma€ BHCOKI TMOKA3HUKHU SIKOCTI, MOXJIMBE 3a MPABUIBLHOTO BIPOBAKEHHS HOBUX
BHUCOKO-TIPOJYKTUBHUX Ta KOHKYPEHTO-CIPOMOXKHHX COPTIB, SKI XapaKTepU3YIOThCS
BEJIUKOI arpOHOMIYHOIO TJIACTUYHICTIO 1 MAKOTh MMIJBUINCH] aJaNTUBHI BIACTUBOCTI 10
PI3HUX HECTPUSATINBUX, EKCTPEMATHHUX YMOB HAaBKOJHIIHHOTO CepefoBHINa (TOcyxa,

&KapoCTiHKicTh) [2,9, 22].



Mera pociaixkeHb podoTH. BusHauutH  €(EKTUBHICTH  BUKOPHCTaHHS
MiHEpaJbHUX JOOpPHB Ta MIKpoJoOpUBa MJsi TO3aKOPEHEBOTO IMMiKUBICHHSA MpPH
BHUPOIIYBaHHI MIITEHUITI 03UMOi copTy Kpaesu.

IIporpamoro nepeadavyanoch J0CTIINTH:

1. BriuB noOpuB Ha XapaKTepUCTUKY MOP(OJOTiyHUX TMOKA3HUKIB POCIUH
neHuIn copty Kpaesu.

2. KinbkicTh Bpoxaro 3epHa miieHul copty Kpaesu.

3. O0’eM eHEpPreTUYHUX Ta €KOHOMIYHUX BUTPAT BUPOIIYBAHHS MIICHMUIII.

O0’eKT A0CTIIZKEHHS — OIIHKA KIJIBKOCTI BpOXKal0 3€pHA Ta WOT0 SIKOCTI 3aJIEXKHO
BIJl yIOOpEHHS.

IIpeamer pociiazkeHHs1 — copT, JOOPUBA, YPOKANHICTH 3€pHA 1 MOT'O SKICTb.

3a nmpoBeaeHHs AOCJTiIKEeHb 3aCTOCOBYBAIMCH 3arajibHOMPUNHATI METOIMKH Ta
METOJIU JIOCJI1JIKEHb.

Iepedik myo0Jikanid aBTopa 3a TEMOI JTO0CTiIKEHHS

BbponoBunpkuii B.P. Brume cucrem ynoOpeHHs Ta 1MO3aKOPEHEBOro MiKUBIICHHS
PIAKUMH OpraHo-MiHEpaJIbHHUMH JOOpPHBAaMH Ha BpOXKAWHICTh TMIICHUL O03UMOT/
bponoBunbkuii B.P., I'ymentok O.B., JIynienko O.I1., ®nsunncbkuit M.P., BaxoBchkuii
I1.C., Cementok H.I1. Sciences of Europe. 2025. Ne 177 (2025). Vol. 1. P. 4-7.

HaykoBa HOBM3HA JOCJiIsKeHHsI. 32 BUPOIIYBAHHS MIICHUI]l O3UMOi COPTY
KpaeBun 3actrocyBanHs MiHepaibHUX J00puB HOpMOW N7sPssKss y moegnanui 3
MikposnoopuBoM «OPAKVYJI mynsTukommuieke» (2,0 n/ra) mis 1m03aKkopeHEBOro
MKUBIICHHS J03BOJIMIO oTpuMatu 61,3 11/ra Bpokaro sSIKICHOTO 3€pHa.

IIpakTnyHe 3HaYeHHs pe3yJbTaTiB AochailkeHHss. Y TOB «Akpic Arpo I'pym»
IpY  BUPOIIYBaHHI TIICHHUIN O03UMOi copTy KpaeBug peKOMEHIYEThCS BHOCUTH
MmiHepanbHi n00puBa N75P4sK;s y moemnanni 3 mikpogodpuBom «OPAKVII
MYJIbTUKOMIUIEKC» (2,0 71/ra) 1y MO3aKOpPEHEBOTOo MIHKUBJIEHHS, M0 3a0e3medye
BpO’KaiiHICTh 3€pHA Ha piBHI 61,3 1/Ta.

CTpykTypHuii o0csar kBaJjidikamiiinoi po6oru. Maricrepcbka kamidikaliina
pobora Hamiuye 32 CTOPIHOK TEKCTY KOMII'IOTEpHOro Habopy, 1 Mae 6 TaOIHIIb.
Po6oTa 3a CTpyKTYypOIO CKIQAaEThCS 3 TAKUX PO3JLIIB: aHOTAIlli, BCTYIy, 3-X PO3/LIiB
EKCTIEPUMEHTAILHUX KIHIIEBUX PE3YyJbTaTiB, BUCHOBKIB Ta BIAMOBIIHUX MPOIO3UIIN

BUPOOHULTBY Ta O10miorpadiuHux mKeperd - 35 Mmo3uiii.



PO3JILI 1. OIJISAJ], TA ONUC JITEPATYPHUX JKEPEJI JAHOI TEMU
POBOTH

1.1. Po3riisix CKJIA0BHUX €JIEMEHTIB TEXHOJIOTil BUPOLYBAHHS MILIEHULII 03UMOI

B Vkpaini o3uma mimeHdns — 1e ojHa 3 MPOBIIHUX CUIBCHKOTOCIIOIAPCHKUX
KYJIbTYp, SIKa 1 3a oOcsiraMM Ha EKCIOpPT Ta 3a pPO3MiIpaMHU TOCIBHUX IUIONL €
HanOupmo. Y 2025 porli mociBU KyJabTypH csaraiu - 6,5 miaH ra. He nuBnsduce Ha
ro0aibHl  KJIIMAaTUYHI 3MIHM Ta HECHPUSTIMBI METEOpOJOridyHI UYUHHUKA B
rocroJlapcTBax € pi3li TPYAHOIl, OJHAK, 3a NPaBWUJIbHOI IHTEHCHUBHOI TEXHOJOTII
BHUPOILYBAaHHS MILIEHUL 03UMOi MOYXHA OTPUMATH XOPOLU1 Ta CTaOUIbHI ypoxkai [5].

Pi3Hi K1IMaTUYHI 30HU XapaKTEepU3yIOThCS PI3SHUMHU YMOBAaMH, ajie JA1I0Th 3arajibHi
pEeKOMeH/IaIlli, SKi JOMOMaraloTh JOCITaTh TapHUX PE3yJIbTaTiB Ta OTPUMATH BUCOKUUI
BpOXKall 3epHa mieHuIl o3umoi [1, 5, 17, 22].

TexHonoriss BUPOIIYBaHHS KyJIbTYpH HaIIuye: TPYHTOBY IiJTOTOBKY, II€BHI
CTPOKH C1BOM, TapHUM JOTJISA] 3a MOCciBaMH, 30upaHHs Ta 30epiranHs Bpoxkato [3, 30].

BaxnuBuMu eranmamMu € - TEpPEANOCIBHUNA TIPYHTOBHM OOpOOITOK, ONTHUMAalbHA
rMOuHa, CTPOKHU CiBOM, 0OpOOKa HACIHHS, BHECEHHS MOMIPHUX HOPM MiHEpaJbHUX
n00pUB 1 3aXUCT BiJ XBOpoO Ta MIKITHUKIB [2, 18, 34].

MeTeoponoriudi YMOBH Halllol KpaiHU € PI3HOMAHITHI, ajle € COPUATIUBUMH IS
BUPOLIYBAHHS PI3HUX T'PYN CTUTJIOCTI KyabTypu. KoxkHa KiliMaTudHa 30HA KpaiHU Mae
CBOi OCOOJIMBOCTI: TPYHTH, TEMIIEpATYpHI IMOKa3HHWKH, 3BOJOXKECHICTH JIe IIE BCE Mae
BILJIUB Ha PICT, pO3BUTOK Ta (popmyBaHHs 3epHa [3, 5, 11, 19].

Yac 715 mociBy MIIEHUII 03UMOi BU3HAYAETHCS 32 TAKUMU €TallaMHu:
1. Micre y ciBO3MiH1 ToCcoIapcTBa
2. IpyHTOBO-KIIIMaTH4Hi OCOOJIIMBOCTI PETiOHY
3. BignoBinHa arporexHika [8,10].

JIifOTh TEBHI HAyKOBI pEKOMEHAalii, SKi YITKO PEKOMEHIYIOTh JaTh IMOCIBY
KyJIbTYypH Yy TEBHOMY PETIOHI, SIKI MAalOTh PO3PAaXyHKH 10 HACTAHHS BEreTaIliiiHOTrO
CIOKOIO 3a TporHo3amu. lle 1 € ocHOBa [JIsi pO3paxyHKIB ONTUMAJIBHOT'O MEPIony,

CTPOKIB IMOCIBHOT KammaHii [27, 29, 33].



KitouoBa ponb 1 BU3HAYEHHS HAMKpalIMX CTPOKIB HAJIEKUTh - TEMIIepaTypi
MOBITPs Ta Bosiorocti. Haikparie mpoBoauTH TOCIBHY, HEOOXITHO MPU TeMITepaTypax
14-18°C [9, 10, 16].

Sxmo mOCiBHY BIiIOYBA€ThCS PAHO, TO € WMOBIPHICTh PHU3HUKY 3apaKCHHS
XBOpoOamMu (KOPEHEBUMH) 1 CXOJIM MOXKYTh OyTH TMOIIKO/KEHHI IIKIHUKAMU (K1 Y
1en mnepioy AocuTh akTWBHI). Came Iie BIUIMHE HAa 3UMOCTIMKICTh Tak, SIK POCIHUHHU
MPOCTO -NEPEepOCTyTh. PU3MKKM MOXHA 3MEHIIUTH BHUCIBAIOYM COPTU IHTEHCHUBHOT'O
TUIly, BUKOPUCTOBYIOUM 3aXUCT «(PYHTIIUIHO-IHCEKTULUIHUNY». 3aIi3HEHHS IOCIBY
MIIEHUI 03UMOi, MPU3BENE O HEJOCTATHHO PO3BUHEHUX KOPEHIB, K1 JJII XOPOILIOi
3UMIBJII HE BCTUTHYTh HAaKOITUYUTHU TIEBHUN 00CST MTOXXUBHUX peuoBHH [8, 9, 17].

CydacHe arpapHe BHPOOHHIITBO Ma€ JesKi TpoOJeMH, TakK, SK  BigOyBaeThCs
CKOpOYEHHSI CIBO3MiH. PeKOMEHIyeThCsi 3aCTOCOBYBaTH CEMHU Ta JIEB’SITH TMUIbHI
CIBO3MiHY, OJIHAK Ha)aJlb HE BCl JOTPUMYETHCS, YACTIillI€ BUKOPUCTOBYIOTh YOTHPHOX
Ta I’ ATUIUIBHY CIBO3MIHH, a III€ 1 IBOX MIJIBHY J€ YepryBaHHS KYJIbTYp - 1€ MIICHUIIA 1
consmHuK [31, 35].

BipHo nigiObpaHa ciBo3MiHa BIUTUBAE HA KUIBKICTh Ta SIKICTh YPOXKalo.
OnTuManbHUMU € — YOPHUM Ta 3allHATUNA map, 1 Taki KylabTypu: 000OBI, rpeuka,
KapTOILIA, JIbOH, MPOCAMHI KYJIbTYpH, Oypsik [13, 27].

BaxxnuBo, 1o came MIIEHUIS O3MMa € HAaWKpalluM MOMEPEIHUKOM JUIsi 0ararbox
CUTHCHKOTOCTIOAAPCHKUX KYJIbTYp, a ii OaKaHO CISTH MICHS NEAKUX KYyJIbTYp, 1 SKIIO
HACHUYECHHS CIBO3MIH € HaJIMIpHE KYJIbTYPOIO 11€ CTBOPIOE 3MEHIIIEHHS MPOAYKTUBHOCTI
Ta SIKOCT1 IPOyKIIi [8, 28, 32].

TonoesHi i easxcausi 00 nonepeoOHUKa UMOU:

1. 36upanns panHe. [pyHTOBa MiArOTOBKA Mae PO3MOYMHATUCS B ceprHi micsami. Came
MI3HI COPTU TAaKUX KYJBTYp, SK COfA, I[YKPOBUU OYpsK, KYKypyA3a, COHSIX Ile- HE
HalKpanil BapiaHTH, TOMY, 1110 CKOPOUYYIOTh IIEBHI CTPOKH CIBOU KYJIBTYpPH.

2. IpynroBa Bomoricte. CaMme MONEPENHUK MOBMHEH HAKONMYYBATU Yy TPYHTI
BIJIMOBITHY KIJIBKICTh BOJIOTOCTI.

3. Yucti nociBu (BiacyTHICTh Oyp’siHiB). 'epOinmana o0poOka, sika 3HUKYE PU3UK
MIPOPOCTAHHS - MaJAUIll, TOMY, 110 OOPOOITOK TPYHTY BiIOYBAETHCS HAa MIHIMAIbHIN

rJIMOWHI.
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4. ChouieHi xBOpoOM (3 momnepeaHukom). Skimo He Tol OyB MONEpPEeaHUK, IIe
MPU3BOJAUTEL O BEJIMKUX 3aTpaT Ha 3aCO0M 3aXHMCTY POCIWH 1 BiOYyBaeThcs ToOraHa
r'yCTOTa CXOAIB uepe3 mKiAHuKIB [17, 20, 26, 34].

Bipno migi6pani HopMu yaoOpeHHS 1 X BipHI TEpMiHM BHECEHHS, IKICHO BIUTUBAIOTH
Ha SIKICTh Ta KUIBKICTh ypoxkato. ToMy BUKOPHUCTAHHS SIKICHUX, 30aJlaHCOBAHUX JOOPHUB
€ BaxkiuBuM [1, 4, 19].

BaxnuBuM  eramoM mepes; BHECEHHsS  JOOPHUB PEKOMEHJIOBAHO  IPOBECTH
JT1arHOCTUKY TPYHTY, 1100 3HATH HAsIBHUM BMICT HEOOXIAHUX MOXUBHUX PEUOBHUH Y
rpyHTi [3].

A30m - € BaXJIUBUM I POCTY Ta TApHOTO PO3BUTKY MIICHUIN O3UMOi, 1 HOPMH Ta
CTPOKH 1X BHECEHHS IO PI3HUX KIIMaTUYHHUX perioHax OyayTs pi3i [11].

st 30um [lomicess 6akaHO BUKOPUCTOBYBATH TOBLILHO-PO3YMHHI 100pHBa, abo
BHECEHHS 32 JIEKUIbKa MPHUIOMIB MOBUHHO OYTH pO3aUTbHUM. HeBenmka KUIBKICTH iX
BHECCHHSI B1JI0YBAa€ThCS BOCEHM, a IHINY KUIBKICTh BUKOPHUCTOBYIOTH Ha BECHI Ta
MIPOTSITOM JIITHIX IMJIPKUBJIEHB B MEP10J] aKTUBHOI'O POCTY 1 pO3BUTKY KynbTypu [10].

Docgop ma kaniti € BAXKJIUBUAM 1 MEBHA iX KUIbKICTh 3aCBOIOETHCS HA MOYaTKOBUX
BeretaniiHux eranax. ®ocopHi Ta KanmiiiHl J00pUMBa BHOCATH 33 OCHOBHOT'O
00po6iTKy Ha rnbuny 10-20 cMm y po3unHHUX hopmax [5, 8].

OnTuManbHUM pIIICHHAM € KOMIUIEKCHI J00puBa sKi JO3BOJSIOTH 3a0€3MEUUTU
BIIMOBIIHY KUIBKICTh Makpo-enemeHTiB. CmiBBimHOIIEHHS ¢dochopy J0 Kamiro
noBuHHO OyTH 1:1 [7].

3HauyHe BUKOPUCTAHHS PETYJSTOPIB POCTY aKTUBYE 3MIITHEHHIO cTeOsa KyJIbTYpH, i
came 3aBJISIKM IIbOMY Bi1I0YBa€ThCA 3HIDKEHHS pU3UKY 10 BUsiraHHs. HopMu Ta cTpoku
PEryJaTopiB pOCTy HEOOXIIHO pO3paxyBaTH YITKO 1 PETENbHO, BpaxyBaTU IMOTOIHI
YMOBH, TaK, SIK COHSYHE CBITJIO 1 BEJIMKI TEMIIEPATypHU MOBITPS CHPUSIOTH MiABUILICHHIO
aKTUBHOCTI Jitounx-pedoBuH [15, 20, 28].

3aHaaTO BENMKI J03M PETYISTOPIB POCTY MPHU3BOAATH 10 3aBOTO KYIICHHS, 1 Uepes
11¢ BiI0YBA€THCS 3MEHITIEHHS MPOAYKTUBHUX KOIOCOUKIB [31].

MoskHa He BUKOPHCTOBYBATHU PEryJsiTOpy, a00 B3arajii 3MEHIIUTH HOPMY BUTpaT y
TaKMX CHUTYaIlisiX: TPYHTH € JIETKUMH 1 MalOTh HH3bKY 3a0€3MEUEHICTh a30TOM,

MPUCYTHSA M0CYXa, BHECEHHS BIIOYBAE€THCS 3aHA/ATO MI3HO, BUKOPUCTAHHS COPTIB, 5Kl €



10

CTIMKUMU J0 BUJISITAHHS, 3aCTOCYBaHHS PETYISATOPIB POCTY OJHOYACHO 3 repOiluaamu,
bynrinunamu [6, 12, 14, 23].

XOpomuMHU peryaTopamMu pocTy BBaXaroTb: Xiopmexeaod-Xinopuo, Mooodyc, Llepon
ma Tasa PK[2].

Benuke 3HaueHHsSI y CUIBCHKOMY T'OCHOJAPCTBI € - XIMIYHUNA 3aXUCT KYJIbTYPH Bij
IIKIJIMBUX (PAaKTOPIB Ta PI3HUX MATOT€HHUX MIKpO-OpraHi3MiB 1 MKigHUKIB [8, 10].

3 MeToI JIKYBAJBHOIO Ta MPO(UIAKTUYHOrO 3HAYEHHS, PEKOMEH]YEThCS
BUKOPUCTOBYBATH HacTymnHi npenapatu: [lapayenvc, [JOT, Cmapx KC, [lpecmo [25].

SIkuo BiIOYBa€eThCS HEJOTPUMAHHS CTPOKY 1 CIOcO0y 300py yposkaro, TO MOXKHA
BTPATUTU 3HAYHY KUTBKICTh Mpoaykiii [7, 10].

[Ilomo €KOHOMIYHOI CKJIaIOBOI, HEOOXiqTHO 30MpaTH 3€pHO MINEHUINl O3UMOi 3a
METOJIOM MPSIMOTr0-KOMOaHyBaHHSI 1 IPOBECTH JKHHMBA Y caMi KOPOTKI TepMiHU. SIKIIO
€ HEIOCTATHS CYyXiCTh, HEOOXI1JIHO 3po0OUTH — aecukarito [2, 13, 18].

JUisi BHU3HAYEHHS ONTUMAJIBHOTO CTPOKY 300pIB YpoOXKalw, TMOCIBU KYJIbTYpH
HEOOX1THO OTJISIIaTH Yepe3 KOKHUX 2 JTHI MICIS MOJIOYHO BOCKOBOI CTUTIIOCTI [22].

CydacHICTh 1 JOTpPUMaHHA TEXHOJOT1M 3 BHPOILYBAaHHA KYJIbTYpU CHpHUSIE
OTPUMAHHIO  CTa0LIBHOCTI  ypOXKallHOCTI, 3a0e3leuye MOBHICTIO  pealli3yBaTH
MPOAYKIIiI0 KyIbTypH [4, 15, 17, 24, 30].

HoBiTHi TexHojorii Ta cy4yacHI MpOLECH TapHO BIUIMBAIOTH Ha 30UIBIICHHS
ypOKaifHOCTI 03 BUKOPHUCTAHHS XIMIKATIB 1 116 MOJKJIMBO 3IIMCHUTH 3a TaKHUMH
Cy4aCHUMHU CUCTEMaMU MOHITOPHHTY:

- JIIsl BUSABJICHHS NMPOOJIEM-HUX 30H BUKOPUCTOBYBATH - APOHU
- JI7Is1 OTITUMI3allli BUTPAT 3aCTOCOBYBATH CUCTEMHU TOUYHOTO 3eMiiepoOCTBa

- I TOYHOT O TIPOTHO3YBaHHSI KOPUCTYBATHUCS CYITyTHUKOBHUM MOHITOPUHIOM [26].


https://lnzweb.com/product-hlormekvat-hlorid-750
https://lnzweb.com/product-moddys
https://lnzweb.com/product-tava-rk_
https://lnzweb.com/product-paracels
https://lnzweb.com/product-dot
https://lnzweb.com/product-stark-ks
https://lnzweb.com/product-presto
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PO3A1JI 2. OB’EKTH, YMOBU TA METOAUKA JOCJ/IIXEHD
2.1. O0'exTH Ta YMOBH JA0CJIiIKEHb

VY 2024-2025 pokax pobora BukonyBasiach y TOB «Axkpic Arpo I'pyn» m. Kuis.

Hampsimok TOB «Akpic Arpo I'pym» — 3ephHoBuil. Lle BucOkoepekTHBHE Ta
MPOAYKTUBHE CUTbCHKOTOCIIOAPChKE MIAMPUEMCTBO, SIKE€ 3 POKY B pIK CTaOLIbHO Mae
BHUCOKI MOKa3HUKH IOCTIOJIAPIOBAHHS B 00JIACTI.

TOB «Akpic Arpo I'pyn» mae 3pydyHe po3TallyBaHHS 10 IHYHKTIB 30yTy
CUIbCBKOTOCTIONAPChKOI mponaykuii. ['ocmogapcTBO Mae: MIIMH, ONIMHIO 1 TapHO
peaitizye MpOAYKIIiI0 BIACHOTO BUPOOHMIITBA.

Cran (piHaHCOBHI rocronapcTBa — 1€ MOHATTS KOMIUIEKCY, SIK€ 3a pe3yiIbTaToM
B3a€EMOJIiH BCIX €J1eMEHTIB (DIHAHCOBHUX CHUCTEM, BU3HAYAETHCS:

1. CyKymHICTIO (paKTOPiB BUPOOHHUO-TOCTIOIAPCHKUX ITiIeH

2. XapaKTepU3YEThCS CUCTEMOIO TTOKA3HUKIB

3. HasBHICTH Ta PO3MIIIEHHS! BUKOPUCTaHHS (DIHAHCOBUX PECYPCIB.

CriiikicTh  (pIHAHCOBOTO CTaHy MIANPUEMCTBA BIAOYBAa€TbCcs y  Mpolleci
BUPOOHUYO-IOCIIOIaPCHKOI AISUIBHOCTI BUPOIIYBAHHS MEBHUX KYJIbTyp. TOMy OLlIHKa
CTaHy (iHAHCIB OO0 €KTHBHO 31HCHIOETHCS 32 JOMNOMOTOI0 KOMIUIEKCHOI CHCTEM
MOKA3HWKIB, SKi  JIETaJbHO  XapaKTePU3YIOTh  CUIBCHKOTOCIIOMAPCHKUI  CTaH
MPUEMCTRA.

KuiBcbka o0jacTh HajlleHa BEJIMKUMHM TPUPOJHUMH OararcTBaMu, Kpacoro
PUPOAM, Ma€ Oarary iCTOpIIO 1 3pyYHE pO3TAIIYBaHHS.

ATpOKIIIMATHYHI Ta TPYHTOBI YMOBHU O0JIACTI € TapHUMH, CHPUSTIMBUMU IS
BHPOLIYBAHHS NMPAKTUYHO BCIX CLILCHKOTOCIOAAPCHKUX KYIBTYP.

KuiBcbka oOnacth 3aBxau Oyia 3a0€3[eYeHOI0 30HOK0 BOJOrOCTI, OJHAK I
TEHJIEHI[ISI B OCTAHHI POKHM 3MIHHWJIACS 1 JOCUTh YacTO KYJIbTYpU CTPAXKIAIOTh BiJ ii
HecTayl. 3a BCiMa METEOpPOJIOTIYHUMHU TOKa3HUKAMH CIIOCTEpirae Ta Ja€ OIHKY
METEOCTaHIIIA.

3a mociiapKyBaHl POKH KJIIMAaTHYHI YMOBHU Majd MIHJIUBICTh 3MIHIOBAaTUCS 1HOI

cyrTeBo. | came e 103BoJsie O0’€KTMBHO Ta YITKO JaTH  OIIHKY JOCHIIKYBaHHUM
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COpTaM IILIEHULI 03UMOi B 3aJI€KHOCTI BIUIMBY €JIEMEHTIB METEOPOIOTTYHUX YMHHUKIB
1 PpI3HUX arpOHOMIYHO-TEXHIYHUX YMOB iX BUPOIIYBaHHS.

MicieBicTh Ma€ MOMiIpHO-KOHTUHEHTAIBHUN KJIIMAT, XapaKTepU3yeTbCs TOBTUM
JIITOM Ta M’SIKOIO, TEIUIOKO 3UMOIO.

[TorogHi yMOBHM y pPOKH BHpPOIINYBaHHS KyJIbTYpH Malld pPI3HI KOJUBAHHS
TEMIIEPATypHUX Ta IPYHTOBUX MOKA3HUKIB, OMAiB, BITPOBOro pexumy. B mutomy 1i
MOKA3HUKU OYJU COPUSATIMBUMU JJI BUPOIILYBAHHS MIIIEHUII O3UMON.

Omanu 3a JOCHIDKYBaHUW Tepioj] MPOTSIrOM BereTalii Majaud He IoraHi
noka3Huku. BecHsina mopa 2024 ta 2025 pp. 3a KUIBKICTIO Ona/AiB Oysia HEAOCTaTHLOIO
1 Mana nokazuuku 20,0 - 35 MM, i€ HIDKUE 3a cepeHboOaraTopiuHe-3HayeHHs -52,5
mMm. Came 1 HecTaya BOJIOTH y BECHSHUH IMepioj] BiI3HAUMIACH HA MPOLecaX POCIHH
y (i310JI0T1YHOMY BiJHOIICHHI.

Cyma nm000BHX TeMmmepaTyp CepeaHiX 3a  JOCHKYBaHUM Mepioj Jie
temriepatypa noHas 10°C 3 rigpo-TepMiuHUM KOE(IIIEHTOM, SKUH € TMOKa3HUKOM
CTYIICHS BOJIOT0-3a0€3MEUEHOCTI 3a IIel Mepioj, TEPUTOpis pailoHy Ta TOCIOoAapCTBa
BIJHECEHA JI0 1-ro MOMIPHO TEIUIOro Ta BOJOrOr0 paloHy 3a arpoKIIMaTHYHUMHU
MTOKa3HUKAMH.

baratopiudi crocTepeXeHHs METeOCTaHIlli IMOoKa3ylTh, IO TeMIepaTrypa
MOBITPs cepeliHd piuyHa Mae + 6,8°C, a cyma temnepatyp noHaa 10°C ctanosuts 3000°
- 3400°. TpuBanicTh 3 cepenHbo-1000BUMH Temieparypamu noHaa 5°C cknagae 200
nuiB i moHaa 10°C mae 180 mniB. Jlath mepexoay TeMIepaTypHOro moKa3HUKa yepes +
5°C npumanae Ha 1-mry mexkany kBiTHsA. [locTymoBumii mepexia A0 JiTa MPOXOAWTH 3
CTAHOM TEILIO1 IMOTOJIM 1 3aBEPIICHHSAM HIYHMX 3aMOPO3KIB 3 IEPEX0JIOM CEpPEIHbO-
no00oBoi1 Temneparypu moBiTps uepe3 15°C. OcrarouHuMm mepiogoMm JiiTa € Japyra
MOJIOBMHA TPABHS, a KIHLIEM JIiTa BBAKAIOTH JAPYTY J€Kaay BEpECHS.

VY 2025 poui TemmneparypHuil pexum pisHuUBCA Bin 2024 poky Ta cepeaHbO-
OaraTopiuyHMX TOKa3HUKIB. Temmeparypa mMoBiTps 30utbmryBamacs y 2025 pomi B
nopiBHsHHI 13 2024 pokom Ha 1,5°C ta Ha 1,6°C TOpIBHSHO 13 CEPEIHBO-
OararopiunuMu ganuMu. Lli TemmeparypHi IOKa3HUKH BCE€ X TaKd TMO3UTHUBHO

BINIMBAJIX HA YMOBH BUPOITYBAHHA HHIGHI/IHi 03HUMOI.
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2.2. MeTOoaMKH H0CTIIKEeHb

BaxnuBuMH  eneMeHTaMu TEXHOJIOTii BHUPOILIYBAaHHSA IIIEHUIl O3UMOI Y
rocroAapcTBi €: BUOIp NMOMNEpEIHUKA, BYACHE IMPOBEACHHS «OCHOBHOT0» OOpPOOITKY
IPYHTY, HEpPEANociBHUI 0OOpOOITOK, cucTeMa MPaBWIIBHOIO yHOOpEHHS, MpaBWIIbHI
CTPOKH CiBOH, TYCTOTA CTOSIHHSI KYyJIbTYpPH, HaJCKHUHN JOTJISA] 32 TOCIBAMH.

TOB «Axpic Arpo ['pyn» MarTh CBITIO-CIpi, A€PHOBO-ITIA30JIUCTI TPYHTH, SIKi €
CHPUATIMBUMU JUIsl BUPOUIYBAHHSA CUIBCBKOIOCHOJAPCHKUX KYJIBTYp Ta BEJIEHHS B
LIJIOMY CLIBCHKOI'O TOCTIOIaPCTBRA.

[TmieHunst o3umMa BUMAarae BHUIUX HOPM JIOOPUB y TIOPIBHSHHI 3  1HIIUMU
36pHOBUMU KYJIbTypaMH, a HOpMa BHECEHHS JOOPUB TaKOX 3aJIEKUTh BiJl «POJIOUOCTI
I'PYHTY» 1 MAa€ PO3PaxOBYBaTUCS Ha 3aIJIAHOBAHUI BPOKaM.

['ymycHuii map rpyHTy y FOCIIOAApCTBI Mae TuOuny - 15-25 cantumerpis.

3a rpaHyJIOMETpUYHUMHU MOKa3HUKAMU CKJIAJ TPYHTY € CEPEIHbO CYTIUHKOBUMN
Ta IPyA0YKYBAaTHI 32 CTPYKTYPOIO IPYHTY, a MILILHICTE IpyHTy csarae 1,1 — 1,2 r/em’.

OpHuti wap rpynmoeo20 NOKpugy Mae:

a) BMicT rymycy -1,5 — 2,0 %

0) Ty>KHOT1pOJI130BaHMM a30T 52 — 63 MI/KT

B) 3a KipcanoBum pyxomuii pochop 64-110 mr/kr rpyHTy

r) 3a KipcanoBum oOMiHHMI Kaniil 84-125 Mr/kr rpyHTy

1) KUCIOTHICTh Py — 5,7 — 6,2.

3a 3aralbHONPUKHATOI0 METOJMKOI0 y TOCHOAApCTBI BiOYBAETHCS BHPOIIYBAHHS
MIICHUL 03UMO].

Pexomennaiiii 3a 30HAJIBHICTIO PETiOHY MOXKYTh BUKOPHUCTOBYBATHUCS PI3HI 3ac00U
3aXMCTY BiJ] MEBHUX XBOPOO, MIKITHUKIB KYJIbTYpPH.

VY rocnomapcTBi CTBOpPEHI TapHi YMOBHU JUIsl BUPOUIYBaHHS KYJIbTYpH paHHIX Ta
CepeHbOPAHHIX COPTiB. AJ[Ke BIpHO MiAIOpaHMil COPT MILEHULI 03UMOi € YUHHUKOM,
AKUI 3a0e31euye rapHuil Bpoxkail 1 CTBOPIOE rapHi CMaKoB1 SIKOCT1 pociunH [19, 23].

Y TOB «Akpic Arpo I'pym» zie Taka cxema JOCHIIKEHb JIJIsl BUPOILLYBAHHS COPTY
nieHul o3umoi - Kpaesun:

a) amiadHa ceJiTpa Ta cedoBUHA - N7s
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0) cynepdocdat mpoctuii — Pyus
B) XJIOPHCTHH Kaii Ta KamiiHa citb — Kys
A Takox noegHaHHs N75P4sKys + Mikpogoopuso «OPAKYJI mynbTukommieke» - (2
a/ra).

VY nocnimpkeHHsIX HaMu OyJI0 BUKOPUCTAHO COPT MIilleHuUlll 03uMoi KpaeBu.

Xapaxkmepucmuxa __copmy  Kpaesuo. KpaeBunm — 1€  cepeIHbOpPaHHIM,
BUCOKOBpOXKatHUN copT. Tepmin mo3piBanHs — 80-285 nHiB. 30Ha BUPOIIYBaHHS
[Tomicess ta Jlicocren. Ky pocnuuu € HiBOpsiMocTosuuid. Mae wminHe cTebno 3
BUCOTOI085-90 caHTUMETPIB. Y POCIMHU HEOMYIIEHI: JIUCTS, CTe010, KoJioc. JIucTouku
MalTh KOJIp CBITJIO3EJICHUM, TJSHIEBUN. JIUCTOUKM € BEIUKMMH 1 HE MAaroTh
BOCKOBOr0 HajboTy. Komoc Ta crebiio micisi JOCTUTaHHA MaloTh OIICHBKUH KOIIp.
dopma KOJIOCY HMWIIHAPUYHA 3 JIOBXKUHOIO 8-9 caHTUMETpiB. 3epHO Mae UYepPBOHUI
KOMIp, KpymHe 1 Mae sifnenoniony ¢gopmy. 3a sKICTIO 3€pHO MICTUTh: OUIKY — 14%,
kJeiikoBuHM (cupoi) -32%, cuna 6opoirna — 330 o.a. Ta 620 MM € 00’em xJT10a.

Mixkpoodoopuso « OPAKYJI mynemuxomniexcy. Ile ™ikpomoOpuBO piake, sKe

BUKOPHCTOBYIOTh JJIs MO3aKOPEHEBOTO IMIHKUBICHHS TaKUX KYyJIbTYyp: OBOUYEBHX,
MOJbOBUX, TUIOJIOBUX, IEKOPATUBHUX KYJIbTYp Ta ATiAHHUX. [laHWil mpemapaT B MOBHIi
Mipi 3abe3neuye KyabTypu HEOOXITHUMU MOXKUB-HUMH PEYOBUHAMH, SIKi 32a0€3MeUyIOTh
rapHuii Ta IBUAKUM picT 1 PO3BUTOK MiIeHHUIl o3umoi copty Kpaesun.
Mikpono6puBo «OPAKYJI MyTbTHKOMITIIEKC MAIOTh y CKJIaAl MaKpO 1 MIKpOEIEMEHTH
B xenmatHux (opmax. Bci enmeMenTn Mixk cobor0 € 30amaHCOBAaHUMU, OO0 MPOTATOM
BereTalli poCIMHM CIIPUIMaNH iX 3a BIACHY CTPYKTYpY.

Hopwma BHecennst Mikpono6pusa «OPAKYJI mynbTrkoMITIekc - (2 ji/ra).
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PO3A1J1 3. PE3YJIbTATHU ITPOBEAEHUX JOCJIIKEHb

3.1. BruiuB 100pMB Ha XapaKTEePUCTHKY MOP(OJIOTiYHUX MOKA3HUKIB

pocJiuH nueHuni o3umoi copry Kpaesupg

3HaueHHsT MOP(OJIOTIYHUX MOKA3HUKIB POCIWH MIIEHUIIl TaKUX 5K, 3arajibHa Ta
NPOAYKTUBHA YHCENBHICTh CTeOeN, BHCOTa POCIMH 3aliekalld BiJl BHECCHHS
MiHEpalbHUX J00puB Ta Mikpogoopua «OPAKYJlI MynpTUKOMILIEKCY) IS
MI03aKOPEHEBOTO MiKUBJICHH. J{aHi mocmikeHb BKa3ani y Tabmmii 1.
3a 3acTocyBaHHS MiHEepaIbHUX 0OpUB HOPMOIO N7sP4sKys 3aranpHa uyncenbHICTH
creben y mociBax HuueHWIi y BapiaTi 2 csrana 514 mr./mM?, mo Gilble KOHTPOIIO
(Bapianr 1, Ge3 no6pus) (475 wr./m?) Ha 39 wr./mM?> 3a HIPys — 28,7 mr./m2. 3a
J0JJATKOBOT'O 3aCTOCYBaHHs KOMIUIEKCHOT O MiKpoaoOpuBa «OPAKVJI
MYJIbTUKOMIUIEKC» (BapiaHT 3) 3arajbHa YHUCENbHICTh CTEOENl CYTTEBO 3pocTaja, a
came, 110 525 mryk/m?, a6o Ha 50 mr./M? Oinbine, HiX y KouTposi ( Bapiant 1) 3a HIP s
— 28,7 wt./M%.
Tabmurs 1

3HadeHHss MOPQOJIOTTYHHUX MTOKA3HUKIB POCIHH MilieHuIll copty Kpaesun,
cepenne 3a 2024-2025 pp.

YUucenpHicTh | YucCENbHICTD Bucora
Bapianti creden credern MIIEHNL
3arajibHa, MPOJYKTUBHHUX, 03UMOI,
IIT./M? IT./M? cM
1. Kontposs (63 100pHB) 475 433 82,7
2. N75P45K55 514 498 92,5
3. N75P45K75 + MiKpOI[O6pI/IBO 525 504 94,9
«OPAKYJI MyJIbTUKOMILIEKC) - (2
n/ra)
HIPy 5, mr./M%, cm 28,7 26,8 7.4

AHaJsloriyHa 3aKOHOMIPHICTh Yy TIOCIBaxX IIIIEHHUIIl CIOCTepirajach BiHOCHO

KUIBKOCTI MPOJYKTUBHUX cTeOen. Mixk BapiaHTaMU 13 3aCTOCYBaHHSIM JOOPHUB PI3HUIIS
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CKIajana B Mexax 65 mr./m?> ta 71 wr./M? (Bapiants 2 i 3, BiAmOBigHO) BiZHOCHO
kouTposo (Bapiant 1) npu HIPys— 23,9 mr./mM%, 1110 NO3UTHBHO OYII0 BigoOpakeHo Ha
BpoOXal 3epHa.

Ha Takwii MopQosoriuHnii MOKa3HUK SK BHUCOTA POCIHH, TaKOX BIUTHBAJIO
BUKOPHUCTaHHS J00puB. /e BHOCUINCH TUThKH MiHepanbH1 100puBa N7sP4sKys (BapianT
2) 3aranbHa BHCOTa POCIHH caraia 92,5 cM, a y BapiaHTi 3, ¢ BHOCWJIOCH JTOAATKOBO
Mikpos10opuBo «OPAKYJI MmynbTukOMIUIEKC» — 94,9 cM, 1110 TTOPIBHSAHO 13 BapiaHTOM 1

(xoHTpOIB, O€3 10OpHUB) OLIbIIE HA 9,8 cM Ta 12,2 cMm, BianosinHo, 3a HIPys— 7,4 cMm.

3.2. ITmennus o3uma copty KpaeBua 3a mopgoJioriunumMu

MOKA3HMKAMHM K0JIOCY Ta 3epHAa

Mopdomnoriuyni 3Ha4eHHS 3€pHa Yy KOJOCi, Taki SK, JIHIHHUNA PO3MIp KOJOCY,
YUCEIBHICTh 3€pEeH, Bara y KOJIOCI 3epHa 3ajiexalau BiJl BHeceHUX ao00puB. [laHi

npeacTaBeH! y Taomuil 2.

Tao0mug 2
MopdomoriyHi 3HaY€HHS 3epHa y KOJIOCI,
cepenne 3a 2024-2025 pp.
3HaYCHHS
Bapianmi JTOBXKUHH quclia 3ep.eH maca y
KOJIOCY y KOJIOC1 KOJI0Ci
MIIEHUI], MIIEHUI], 3epHa,
cM IIIT. T

1. KonTpons (63 1006puB) 9,1 41 1,76

2. N75P4sKys 9,7 43 2,27

3. N75P4sKss + Mikpogo6puBo 10,3 44 2,34

«OPAKYJI mynbTUKOMILIEKCY - (2 j1/Ta)

VY koHTponpHOMY BapiaHTi 1 (6€3 1oOpuB) NiHIMHUN po3Mip KoJocy mpocsiraB 9,1
cM. 3a paXyHOK BHECEHHsI MiHepaibHUX J00puB N75P4sK57s (BapiaHT 2) 1OBXHHA KOIOCY

30UIBIIIYBaJIach 1 IOpiBHIOBaNA 9,7 cM, a 3a BHeCeHHs n0aaTkoBo go0puBa «OPAKYJI
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MyJbTUKOMIUIEKC» - 10,3 canTumerpiB (BapiaHT 3), 1O OLIbIIE MOPIBHAHO 3
KoHTpoJeM (BapianT 1) Ha 0,6 cMm Ta 1,2 caHTHUMETPIB.

UrcenbHICTh 3€peH y KOJIOCI 30UThITyBaNach 13 30UTBIICHHAM JIIHIHHOI JTOBKUHU
Kosocy. Y BapiaHTi BapiaHT | (KOHTPOJIb) HAPAXOBYBAJIOCH 3€PEH B KIIBKOCTI 41 mIT., y
BapianTi 2 — 43 mrT., a y BapiadTi 3 — 44 MTyKH.

Bin BHecenux no0puB 3ayiexaiia Maca 3€peH Yy KOJoci 1, 32 BUKOPUCTAHHS TUIBKU
MiHepanbHUX J100puB  N7sP4sKss, ckmamgana 1,76 TpamiB 1 3a J0JaTKOBOTO
BUKopucTtanHs 100puBa «OPAKYJI mynbTuKOMILTEKC) - 2,27 TpaMiB, IO MOPIBHIOIOYU
3 KoHTpoJsieM (Bapiant 1) Ounbiine, BiamoBigHo, Ha 0,51 rpamiB Ta 0,58 rpamiBs, 110

MO3UTUBHO BIJJ0OPa)kanoch Ha KUIBKOCTI BPOXKalo.

3.3. XapakTepuCTHKA MIIEHUIII 03UMOI 32 AKICTIO 3epHa

VY mnieHuni 3arajgbHOBIIOMI XJ1100MEKapChKi Ta TOCMOAAPChKI BIACTUBOCTI 3€pHA
BHUPAXalOThCAd HACTYIMHUMM MOKa3HMKaMHU: BMICTOM OUIKY 1 KJIEHKOBUHM Yy 3€pHI Ta
HOro HaTypa.

3acTocyBaHHS MiHEpAIbHUX TOOPWMB Ta MIKpOAOOpHWBA CHPHUSIIO 3MiHI JTAHUX

MOKa3HUKIB y copTy mienuini Kpaesua. [lani npuBoasTbes y Tabnuii 3.

Tabmus 3
XapakTepucTUKa MIIEHUIlI 03UMOI 3a SKICTIO 3€pHa,
cepenne 3a 2024-2025 pp.
[Toka3Huku
HaTypa, Bara BMICT BMICT
Bapiantu /7 1000 KJICHKOBHHH, OUIKY,
3€pEH, % %
r

1. KonTpons (6e3 100puB) 722 38,9 22,4 12,1
2. N75P4sKys 734 42,4 21,8 12,9
3. N75P4sK7s + mikpomobpuBo 739 42,9 21,9 13,6
«OPAKYJI MyJIbTUKOMILUIEKC) -
(2 n/ra)
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Hatypa 3epHa Big BHeCEHHS TUIbKHA MIHEpPAJIbHUX JOOPUB y BapiaHTi 2 HOPMOIO
N75P4sK7s 30impmryBanacs Ha 12 /11, a mpu BHeceHH1 goaaTtkoBo goopuBa «OPAKVYII
MYJIBTUKOMIUIEKC» Yy BapiaHTi 3 - Ha 17 1/71 y 3piBHSHHI 3 KOHTPOJbHUM BapiaHTOM
(BapianT 1), abo ckimamana 734 r/n ta 739 r/n, BignoBigHo (y KOHTpOai — 722 1/1).

Bin BHeceHux nmo0puB Bara THCSAYY INTYK 3€pEeH TaKoX 30UIbIIyBaiach. Y
KOHTpOJIbHOMY BapiaHTi 1 (6e3 moOpuB) Bara 1000 3epen csarama 38,9 rpamis, 3a
BUKOPUCTAaHHSI MIHEpaJbHUX A00puB (BapiaHT 2) — 42,4 rpamiB, a 3a JOAATKOBOTO
BHeceHHs1 noOpuBa «OPAKYVYJI mynbTukomruieke» (Bapiant 3) — 42,9 rpamis, a0o,
BiZIMTOBIHO, HA 3,5 rpamiB Ta 4,0 TpaMiB OLIbINE Y 3pIBHSIHHI 3 KOHTPOJIEM.

VY 3epHi NIIEHUIll BMICT KICHKOBUHU 3MEHIIYBABCS HA BapiaHTax 3 yAOOPEHHSIM Y
MOPIBHAHHI 3 KOHTpoJieM. Bix BHeceHHs MiHepalbHUX J00puB N7sP4sKys (BapianT 2)
BmicT gocsraB 21,8 %, a 3a BHeceHHs jgojgaTtkoBo goopuBa «OPAKYVYII
MyJIbTUKOMIUIEKCY» (BapiaHT 3) — 20,9%, 3a KOHTpoNbHUX 3HaYeHb — 21,9 %.

BigHocHO KiIBKOCTI OUIKY y 3€pHi, TO HOTrO BMICT 301IbIIYBABCS BIJ BHECEHUX
no6puB 1 y BapianTi 2 (N7s5P4sKys) ckimamaB 12,9 %, a y Bapianti 3 (N7sPssKgs +
noopuBo «OPAKYIJI mynsTukomiuieke») — 13,8 %, 110 Bkazye Ha MiABUILECHHS SKOCTI

3epHa.

3.4. Ypouxkaiini 1ani nmeHuuni o3umoi copty Kpaesun

Bin BukopucTaHHs HOOpHUB 3HAYHO MIJABUIIYBAJIACH TAKOXK 1 KUIBKICTH BPOXKAIO
TMIIEHUII 03UMOT.

Crnig 3a3Ha4uTH, [0 BHUKOPUCTAHHA MiHEpalIbHUX JOOpPHB 1 MiKpoaoOpuBa
«OPAKVYJI MynbTUKOMIUIEKC» Yy 3HA4YHIA MIpl TOKpalryBajio sK MopQOoIoriyHi
MOKA3HUKWA POCIWH, CTPYKTYpy KOJIoca Tak 1 30UIbIIYBali0o YpPOXKAMHICTH 3€pHa
neHuIl. J{ani BIIHOCHO OTPUMAaHO1 yPOXKaifHOCTI 3epHA HABOASTHCS B TaOIuUIl 4.

VY koHTpOIBLHOMY BapiaHTi (6€3 100puB, BapiaHT 1) OTpUMaHO BPOKAHHICTh 3€pHA
B Mexax 32,8 11/ra, 3a 3aCTOCYBaHHS TUIBKU MiHEpaTbHUX HOOPUB HOPMOIO N75P4sK7s

(BapiaHT 2) ypokaifHICTh 30UIbIIMIIACH 10 56,7 1/ra, a JOJATKOBOTO 3aCTOCYBaHHS 10
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MiHepasibHUX J00puB Mikponoopua «OPAKYVYIJI mynpTukoMIieke» (Bapiadt 3) - 10
61,3 wra. OTpuMaHO CYTTE€BHI MNPUPICT YpOXKar B TMOPIBHSIHHI 3 KOHTPOJIBHUM

BapiaHTOM, BiAnoBigHO, Ha 23,3 m/ra Ta 28,5 m/ra 3a HIPys— 7,4 w/ra.

Tabnanig 4
VYpoxkaiiHi qaHi nmeHuIr o3umoi copty Kpaesun,
cepenne 3a 2024-2025 pp.
VYpoxaifHiCTb, [IpubaBka

Bapiantu 1/ra 1/ra %
1. Konrposs (63 100pHB) 32,8 - -
2. N75P4sKs 56,7 23,3 172
3. N75P4sK7s + MikpogobpuBo 61,3 28,5 186
«OPAKYVYJI mynbrukomiuiekce» - (2 n/ra)
HIPy 5, 1/ra 7,4 - -

ToOTO, BHECEHHsS MIHEpaNbHUX JOOpUB Yy TMOEAHAHHI 3 MIKPOAOOPUBOM
«OPAKVYJI MynbTUKOMIUIEKC» JO3BOJIIE OTPUMATH BHUCOKY BPOXKAWHICTH 3€pHA

MIIICHUIT 03UMOT, 1110 BKa3y€e Ha e(DEeKTUBHICTh 3aCTOCYBAHHSI TAHOTO YIOOPECHHS.

3.5. BurpaTu eHepreTHYHUX pecypciB Ta eKOHOMIYHA e(eKTHUBHICTH

TEXHOJIOTIYHUX NMPUAOMIB BUPOIILYBAHHSA NMIIIEHUII 03UMOI

3a BUKOPUCTaHHS fK 3arajJbHONPUUHITHUX TEXHOJIOTiM, Tak 1 1HTEHCHUBHHX,
BUKOPUCTAHHS HEMOHOBIIOBAHOI 1, BIJIMOBIJHO, TIOHOBIIOBAHOI E€HEPTrid € JIOCUTh
e(eKTUBHUM 3aX0JI0M Y MiABUIIIEHH] eHeproedeKTUBHOCTI BUpoOHUIITBA [5, 12, 30].

B minomy, oOpaxyBaHHA €HEPreTHUYHMX pECYpPCIB TpH  BUPOIIYBaHHI
CUIBTOCIIKYJIBTYp BHUP@Xa€TbCsl 1O  CIIBBIJHOIICHHIO KUIBKOCTI ~ €HEprii 10
HarpoMajpKyeTbCsA y BPOXKAIO 1 3aTpaTaMy €HEPreTUYHUX PECypCiB Ha BUPOIIYBAHHS 1

BUpaKaeThes K KoedinieHT eHeproedekTuBHOCTI (K ¢.¢), AKHI MOXe OyTH OLIBIIUM YU
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MCHIIMM 34 OJUHHIIO, IO 3aJICKUTH BiI[ KOHKPCTHHUX YMOB Ta TEXHOJIOT11

BUpPOILYBaHHs BUpouryBaHHs [30].

3araqoM BBaXa€ThCs, SKIIO OTpUMaHi 3HaueHHA K.. OuTbIle OAWHUIN, TOII B

[IJIOMY JlaHa TEXHOJIOT1sl BUPOIIYBaHHS CUIBTOCIIKYJIBTYpH OyZie eHepro3oepirarodoro

[10].

Y Hammx AOCHIPKEHHSX OTpPHUMaHl JaHl IIOJA0 CHEPreTUYHUX BUTPAT TPH

BUPOIIYBaHHI MIIICHUII TPUBEICHI B TAOIHIN 5.

Taomung 5
Eneprernyni pecypcu BUpOUTyBaHHS MIIEHUII O3UMOT,
cepenne 3a 2024-2025 pp.
YpoxaitHicte | Otpumano | Butpaueno Ha | KoedimieHT
BapianTu 3epHa eHeprii y BHUPOILIYBaHHS Kee
MIICHUII], BpOXarlo, eHeprii, (eHepreTu4Ha
n/ra M/Ix./ra MJIx./ra e(EeKTUBHICTD)
1. Kontpons (6€3 32,8 60498 16351 3,7
T00pUB)
2. N75P4sKys 56,7 80779 17951 4,5
3. N75P4sKyqs + 61,3 81334 18485 4,4

MIKpOAOOPHUBO
«OPAKVIJI
MYJTBTUKOMIUIEKC) -

(2 n/ra)

Pesynbrati oOuucieHh MOKa3ylOTh, IO KUIBKICTh €HEPTrii, B IUIOMY, IO

HaINIIIA y eKOCUCTEMY Y KOHTPOJIBLHOMY BapiaHTi (BapiadT 1, 6e3 700puB) ckiamana

16351 M]Ix/ra, a npu BHeceHHI MiHepanbHUX 100puB (N75P4s5Kys) 30impimmiace mo

17951

MJIx/ra (BapiaHT 2) Ta BHECEHHI

MyJIbTUKOMILIEKC» - 110 18485 M/Ix/ra (BapiaHt 3).

JIOIaTKOBO  J00pHBa

«OPAKYVIJI

KinbkicTh eHeprii, 1o HarpoMaawiach y Bpoxkar Oyjla 3HayHO BHIIOK 1

cknajana, BianoBigHo, 60498 M Ix/ra, 80779 M Ix/ra ta 81334 M /Ix/ra.

BignocHo enepretruuHoi

CKJIaJI0OBO1

HAaBUIIMKM  KOE(PIIIEHT EHEePreTUYHOI

epexktuBHOCTI (K o) OTprMaHO 3a BHUKOPUCTAaHHS MiHEPaTbHUX JOOPUB HOPMOIO

N75P4sK7s (BapianT 2), sikmid ckinagaB 4,5 OJWHHII.

3a 107aTKOBOrO BUKOPUCTAHHS
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MikposioopuB «OPAKYJI mynbtukomiieke» (BapianT 3) meit nokazHuk (K o) gemio
3MEHIIYBaBCs, TaK SK 30UIBIIMINCH BUTPATH Ha IX NpUAOAHHA Ta BHECEHHS, 1
nopiBaoBaB 4,4 omuuuinb. Ha xonTpomi (Bapiant 1, 6e3 mobpus) K. OyB cammm
HIDKYUM 1 CKi1aziaB 3,7 OMHUIIb.

OTpumaHni JaHl BKa3yrOTh, 0 AOCTIKYyBaHa TEXHOJIOT1sI BUPOIIYBaHHS MIIIEHUIT
03UMOi 13  3aCTOCYBaHHSM  MiHEpaJIbHUX JOOpHUB Ta  MIKpPOJOOpHBa €
eHeproeeKTUBHOIO.

3a OCHOBY OOpaxyHKIB €KOHOMIYHOi €(EKTHBHOCTI BHUPOIIYBAHHS MIICHUII
03MMOi HAMH B3STO TEXHOJIOT1YHY KapTy BUPOIIYBaHHS /i€ BpaXOBYIOThCS BCi 3arajibHi
3aTpaTH, a TAaKOXK 3aCTOCYBAaHHS OPraHIYHUX 1 MiHEpATbHUX A00pHB (Tal. 6).

Tabmuus 6
ExoHOMIYHI BUTpaTH Ta YMOBHO-YMCTUN IPUOYTOK BUPOILITYBAHHS MIIEHUII 03UMOI,

cepenne 3a 2024-2025 pp.

Bapiantu
1. bes 2. 3. N75P45K75 +
InicT n00puB N75P4sKss | MmikpogoOpuBo
(KOHTPOJIb) «OPAKVYIJI
MYJTbTUKOMILIEKC)
- (2 n/ra)
BposkaitHicTh TmeHuiri, m/ra 32,8 56,7 61,3
BapricTh Bpokato miieHuili, rpH./ra 27462 48649 56299
3arpaTy pu BUPOILYBAHHI MIIIEHUIII, 18993 33255 33692
IpH./Ta
YMOBHO-uMCTUI TPUOYTOK, TpH./Ta 8469 18394 22607
PenTabenpHICTH TP BUPOITYyBaHH1 44,5 55,4 67,1
mmeHuI, %

[Ipu oOpaxyBaHHI TOKa3HMKIB €KOHOMIUYHOI €()eKTUBHOCTI BHUPOIIYBaHHS
KYKYpyA3U Ha 3€pHO BHUKOPHUCTOBYBAJIUCH TaKi MOKA3HUKH SIK ypOxXaii, IiHa ypoxKaro,
3arajgbHl BUTpPATH, OTPUMAHHS YMOBHO-YUCTOTO TIPUOYTKY Ta pPEHTAOENbHICTh

BHpoulyBaHHs [3, 4, 27, 35].
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OuiHka po3paxyHKiB IOKa3aja, 110 OTPUMAaHUN 3a BHECEHHS JOOpUB YMOBHO-
yiUCTUH TpUOYTOK OyB 3HAYHO BHIIMM Yy TOPIBHAHHI 3 BapiaHTOM J¢ N0oOpuBa He
BHOCWJIUCH. Tak, MpU BHECEHHI MiHepaibHUX N0OpuB HOpMOIO N75P4sKss (BapianT 2)
YMOBHO-YMCTUH TpuOyTOK ckimagaB 18394 rpH./ra, 3a piBHA peHTAOEIBHOCTI
BHUpoNTyBaHHA 55,4 %.

[Ipu moegHanomMy BHECEHHI MiHepalbHUX 100puB N7sP4sKss Ta MikpomoOGpuBa
«OPAKYJI MynbTUKOMITIEKC» (BapiaHT 3), yMOBHO-YUCTHN MPUOYTOK II1JBUIIYBABCS
1o 22607 rpu./ra 3a piBHS peHTabenpHOCTI 67,1 %, MO0 € €KOHOMIYHO BHTiTHUM. Y
KOHTpOJIIbHOMY BapianTi | (6e3 moOpuB) peHTaOeIbHICTh BUPOIIYBAaHHS MIICHMII
csarana e 44,5 % 3 OTpUMaHHIM YMOBHO-YHCTOrO IPUOYTKY 8469 rpH./ra.

OTxe, TEXHOJIOT1SI BUPOIIYBAHHSI MIIIEHUII 03UMOI y TOCTIOJIAPCTBI € €HEPTeTUYHO

Ta EKOHOMIYHO €()eKTHUBHOIO.



23

BUCHOBKH

1. 3a 3acrocyBaHHs MiHepalbHUX J00puB HOpMo0 N75P4sKys 3aranbpHa
YUCENBHICTL cTeOEN y MociBax IIIEHHUI y BapiaHTi 2 carana 514 mr./m?, mo Ginbmre
KOHTpoIo (BapiaHT 1, 6e3 100puB) (475 mr./M?) Ha 39 wt./m? 3a HIPy s — 28,7 mr./m%.
3a  [10AATKOBOrO  3aCTOCYBAHHS  KOMIUIEKCHOro  MikpomoopuBa  «OPAKVYII
MYJIbTUKOMIUIEKC» (BapiaHT 3) 3arajbHa YHCENIBHICTh CTEOENl CYTTEBO 3pocTalia, a
came, 110 525 mryk/m?, a6o Ha 50 mr./M? Oinbine, HiX y KoTpodi ( Bapiant 1) 3a HIP s
— 28,7 wr./ M.

AHanoriyHa 3aKOHOMIPHICTh Yy TMOCIBaX TIICHMII CIIOCTEpirajach BIJHOCHO
KUTBKOCTI MIPOJIYKTUBHUX cTeOen. Mixk BapiaHTaMU 13 3aCTOCYBaHHSIM JOOPHUB PI3HUIIS
CKIajana B Mexkax 65 mr./mM?> ta 71 wr./M> (BapianT 2 i 3, BiAIOBigHO) BiJHOCHO
xouTpoimo (Bapiant 1) mpu HIPys— 23,9 mr./M%, 1110 MO3UTHBHO Oys10 BimoOpaskeHO Ha
BpoOXkal 3epHa.

2. Y xoHTponbHOMY BapiaHTi 1 (0€3 A0OpHB) JIHIKHUKA PO3MIP KOJIOCY JOCSATaB
9,1 cM. 3a paxyHOK BHeceHHsI MiHepaidbHUX H00pUB N75P4sK7s (BapianT 2) moBxkuHa
KOJIOCY 30UnbIIyBajach 1 JopiBHIOBaia 9,7 ¢M, a 3a BHECEHHS JOIAaTKOBO J0OpHBa
«OPAKVYJI mynerukomiiekce» - 10,3 cantumerpiB (BapiaHT 3), 1m0 OLIbIIe MOPIBHSHO
3 koHTpoJieM (BapianT 1) Ha 0,6 cM Ta 1,2 caHTUMETPIB.

UucenbHICTh 3€peH Y KOJIOCI 301IbIITyBaNach 13 30UIBIICHHSAM JIIHIHHOT JTIOBXHUHU
Kosiocy. Y BapiaHTi BapiaHT 1 (KOHTPOJIb) HAPAXOBYBAJIOCh 3€PEH B KIIbKOCTI 41 mT., y
BapiaHTi 2 — 43 wrT., a y BapianTi 3 — 44 mWITyKH.

3. Harypa 3epHa BiJ BHECEHHS TUIbKH MIHEPATbHUX JOOPUB Y BaplaHTI 2 HOPMOIO
N75P4sK7s 301nbmyBanacs Ha 12 1/1, a npu BHeceHH1 qoaaTkoBo go0puBa «OPAKYIJI
MYJIBTUKOMIUIEKCY Yy BapiaHTi 3 - Ha 17 r/n y 3piBHSHHI 3 KOHTPOJIBHUM BapilaHTOM
(BapianT 1), a6o ckimamana 734 r/n ta 739 r/n, BignoBigHo (Y KOHTpOai — 722 1/1).

4. Big BHeceHUX NOOpUB Bara THCAYY INTYK 3€pEeH TaKOX 30UTbIITyBayiiach. Y
KOHTpoJbHOMY BapiaHTi 1 (6e3 mobpuB) Bara 1000 3epen csrama 38,9 rpamis, 3a
BUKOPUCTAHHS MiHEpaJIbHUX H00pWB (BapiaHT 2) — 42,4 rpamiB, a 3a J0JIaTKOBOTO
BHeceHHs1 no0puBa «OPAKYVYJI mynbTukomruieke» (Bapiant 3) — 42,9 rpamis, a0o,

B1IMOB1AHO, HA 3,5 rpamiB Ta 4,0 rpamiB OuIbIIE Y 3pIBHSIHHI 3 KOHTPOJIEM.
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5. BiAHOCHO KUIBKOCT1 OUIKY y 3€pHi, TO 1Or0 BMICT 3011bIIYBABCS BiJ BHECEHUX
noopuB 1 y BapiaHTi 2 (N75PssKss) ckmamaB 12,9 %, a y Bapiaati 3 (N7sP4sKys +
noopuBo «OPAKYJI mynsTukomimieke») — 13,8 %, mo Bkazye Ha MiABUIICHHS SIKOCTI
3epHa.

6. Y KoHTpoJabHOMY BapiaHTi (0e3 m00puB, BapiaHT 1) OTpUMaHO BPOKAMHICTH
3epHa B Mexax 32,8 1/ra, 3a 3aCTOCYBaHHS TUIbKM MiHEpaJbHUX JTOOPUB HOPMOIO
N75P4sKss (BapianT 2) yposkaifHiCTh 30UTbIIMIACE A0 56,7 1/ra, a J0JaTKOBOTO
3aCTOCYBaHHS /10 MiHepainbHUX A00puB MikpogoOpuBa «OPAKYJI MynbTUKOMILIEKCH
(BapianT 3) - mo 61,3 w/ra. OTpuMaHo CYTTE€BUIM MPUPICT YpOXKalO B TMOPIBHSIHHI 3
KOHTPOJBLHUM BapiaHTOM, BifamoBigHo, Ha 23,3 1/ra ta 28,5 n/ra 3a HIPys— 7,4 nj/ra.

7. BigHOCHO €HEpPreTWYHOi CKJIAJ0BOi HAWBUIIMKA KOe(illieHT EHEepreTHYHOI
epexktuBHOCTI (K o) OTprMaHO 3a BHUKOPUCTAaHHS MiHEPATbHUX JOOPUB HOPMOIO
N75P4sK7s (Bapiant 2), skuii cknagaB 4,5 onuHMIb. 3a JI0JATKOBOTO BHKOPHUCTAaHHS
MikposioopuB «OPAKYJI mynbrukomiieke» (BapianT 3) meit mokasHuk (K ) gemro
3MEHILYBaBCs, TaK K 30UIBIIMIMCH BUTpaTH Ha iX MNpuAOAaHHS Ta BHECEHHA, 1
nopiBHioBaB 4,4 onunuub. Ha xontpomi (Bapiant 1, 0e3 noOpus) K. OyB camum
HIDKYHM 1 CKJIaJ1aB 3,7 OqUHHIIb.

8. Ilpu BHeceHHI MiHepabHUX HOOpUB HOPMOKO N7sP4sKys (BapianT 2) yMOBHO-
yrcTUi TpuOyTOK ckianaB 18394 rpu./ra, 3a piBHA peHTa0EIbHOCTI BUPOIIYBaHHA 55,4
%. Ilpu moegHaHOMy BHECEHHI MiHepanbHUX a00puB N7s5PssK;s Ta mikpomobpuBa
«OPAKYVYJI mynpTukoMImieke» (BapianT 3), yMOBHO-YMCTUN MPUOYTOK ITiJIBUIIYBABCS
no 22607 rpu./ra 3a piBHA peHtabenbHOCTI 67,1 %, 0 € eKOHOMIYHO BUTIIHUM. Y
KOHTpOJbHOMY BapiaHTi | (0e3 m00pHB) pEeHTAaOENbHICTh BHUPOIILYBAHHS MIIEHMII
csrana nuiie 44,5 % 3 OTpUMaHHSIM YMOBHO-UYUCTOTO IpUOYTKY 8469 rpH./ra.

OTxe, TeXHOJIOT1sI BUPOIIYBAaHHS MIISHHII 03UMOI y TOCTIOAPCTBI € €HEPreTUIHO

Ta EKOHOMIYHO €()EeKTUBHOIO.
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MNPONO3ULII BUPOBHULITBY

HocnimkeHnasimu  BcraHoBiieHo, mo y TOB «Axpic-Arpo-I'pyn» M. KuiB 3a
BUPOIIYBaHHS TMIICHUIII 03uUMOi copTy KpaeBus mNponoHyeTbhcs BUKOPHUCTOBYBATH
MiHepalibHI 100puBa B KUTbKOCTI N75P4sK7s y moeananni 3 mikpogodopusom «OPAKVYII
MYJIBTUKOMIUIEKC» (2 Ji/ra) I TMO3aKOPEHEBOI'O IMJKUBJICHHS, 3 TapaHTOBAaHUM

OTPUMAaHHSAM BpOXkaro 3epHa B Mexkax 61,4 1/ra, 3a piBHa penTadbenbHocTi 67,1 %.
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