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BICHUK ATPAPHOI HAYKHU IPUYOPHOMOP'A
ny6J/1iKy€e pen,eH30BaHi OpMriHa/ibHi HayKOBi Ta OrJIAA0Bi CTAaTTIi
3 mpo6JieM arpapHoi HayKy Ta BUPOGHHLTBA

BUMOTH 10 0®OPMJIEHHA CTATEN

Jo apyky mnpuiimawTbcs cTaTtTi, o BignmoBigaioTh Bumoram [JAK YkpaiHu Ta MawTh Taki
HeOOXiAHiI e/ieMeHTHM: NOCTAaHOBKA NHpo6JieMH y 3arajbHOMy BUTrAAAI Ta 1i 3B’SI30K i3 BaXXJIUBUMHU
HAayKOBMMU YM NPAaKTUYHHMH 3aBAAHHAMH; aHa/Ji3 OCTaHHIX JocjaijkeHb 1 mnyb6Jikanii, B SKHUX
3al04YaTKOBAHO PO3B’sI3aHHSA JaHOi Mpo6JieMH i Ha AKi ONUPAETHCA aBTOP, BUJiJIeHHA HeBUPIlleHUX paHille
YaCTHH 3arajbHOI Npo6JeMHy, IKUM NPUCBAYYETHCA AaHa CTAaTTA; GOPMYII0BAHHA Lijsel cTaTTi (mocTaHOBKA
3aBJlaHHA); BUKJIAa/, OCHOBHOTO MaTepiaJy AoCIi>)KeHHS 3 HOBHUM OGI'PYHTYBAaHHAM HayKOBUX pe3yJ/bTaTiB;
BUCHOBKH 3 JJAHOTO JJOC/i/[P)KeHHs | IepCcreKTUBU NOJAAJbIINX PO3BiJOK V¥ JAaHOMY HAalPSIMKY.

3 MeTOo JOTPUMaHHS BUIe3a3HAaY€HUX BUMOT /10 HAYKOBOI CTATTI CJif ®KUPHUM MPUPTOM BUIIJIUTU
Taki eJleMEHTH CTATTi: MOCTAaHOBKAa Mpo6JeMHU, aHaIi3 aKTyaJbHUX AOCJi[PKEeHb, MeTa CTaTTi, BUKJAJ
OCHOBHOT'0O MaTepiaJly, BUCHOBKHM i NepcleKTUBU NOAAJIbIINX JOCiPKEHB.

CtaTTi, sKi He BiinoBifa0Th BUMoOraM Jjo ¢axoBUX CTaTel, 0 PYKy He NPUIMaIOThCS.

06¢csar ctatTi — 10-12 cTopiHok. Po3mipu noJiiB: aiBe - 20 MM, npaBe — 20 MM, BepXHe — 20 MM, HUXKHE —
20 mmM. CtaTTi Heo6XiHO rOTyBaTH 3a JOIOMOrOI0 TEKCTOBOr0 pefgakropa Microsoft Word. lllpudT crartTi -
Times New Roman Cyr, uepes inTepBaJ 1,0, po3mip - 14 pt.

Ha3Ba craTtTi Mae 6ytu kopoTkow (no 10 ciiB), agekBaTHO BigbuBaTu ii 3micT, BigmoBigaTu cyrTi
JocaipKkyBaHoi HaykoBoi mnpo6Guemu. [Ipd 1bOMy CJii YHHKATH Ha3B, L0 NOYMHAKTBCA 3i ciiB:
«JlocnigKeHHS NUTaHHA...», «/[lesdKi NUTaHHA...», «[Ipob6aeMu...», «ILlngxu...», B IKUX He Bi;OUTO JOCTATHHOIO
MipoI0 CyTb NpO06JIEeMHU.

AHoTanii (ykpaiHcbKolo, pocilicbKOI0 Ta aHIJIiMCbKOI0) HabupaTu KypcuBoM 12 kersieM. Bukiaj
MaTepiany B aHoTanii Mae 6yTH cTucauM i TouHUM (6s1u3bK0 50 ciiB). Caij 3acTocOByBaTH CHHTAKCHYHI
KOHCTpPYKIii 6e30c060BOro pedyeHHs, Hampukjaaxa: «JociaimkeHo..», «Po3riagHyToO..», «YCTaHOBJIEHO...»
(Hanpukaag, «/locaimxkeHo reHeTUYHI MiHAMBOCTI... OTpMMaHO 3a/10BiJIbHI pe3y/bTaTH...»).

Pedepar craTTi aHriilicbkoo mMoBolo (Big 300 go 350 ciiB) Ta K/I0OYOBi c/0Ba aHIJIINCbKOI MOBOMO
(Big 5 o 10 caiB). Tpeb6a HagaTu npodeciiiHuil nepeksaj pebepaTy cTaTTi aHIJIiNCbKOI MOBOIO (3aBipeHU
ne4yaTKo 610po MepekaaAiB abo 3a miAnucoM BUKAaAavya kadepu iHo3eMHUX MoB Baworo 3B0O, 3aBipeHuUM
Bigaisom kazpiB). baxkaHo HazaTH el pedepaT yKpaiHCbKO (POCIHCHhKOI0) MOBOKO.

PedepaTr craTTi aHI/IiACbKOI MOBOI NOBHHEH OYyTH CTPYKTypoBaHUM (ciaigyBaTu Jiorini omwucy
pe3ysbTaTiB y cTaTTi), iHGpopMaTUBHUM (He MIiCTUTHU 3arajbHUX CJiB); OpUTiHAJIbHUM (HE MOXKe OYyTH
KaJIbKOI0 pOCificbKOMOBHOI aHoTaljii); 3MicTOBHUM (Bifjo6pakaTH OCHOBHUHM 3MiCT CTAaTTi Ta pe3y/JbTaTH
JOCTi/PKeHBD).

Ilocu1aHHA B TEKCTi NoJlaBaTH TiJIbKU y KBaJpaTHUX AYXKax, Hanpukaaj [1], [1, 6]. [locuiaHHA Ha
HoMep (Hanpukaaz: [1, c. 5]). ko gaui e iHIIe JKepeJsio, TO CTAaBUTH HOr0 HOMeD Yepe3 KpamnKy 3 KOMOIo
B TUX CaMUX AyXKax (HanpukJaz: [1, c. 5; 4, c. 8]).

Yci nutaTy, MoBa OpUTiHaJy SIKHX € iHIIOM, I0aBaTH MOBOIO BicHMKa i 060B’I3KOBO CyNpOBO/KYBaTH
IX MOCUJIaHHAMMU Ha JpKepesio | KOHKPEeTHY CTOPIiHKY.

He po6uTH NOCTOPiHKOBUX NOCUJIAHb, @ NOJABATH iX y Ay»kKax 6e3n0cepeHbO B TEKCTI.

Ha Bci pucyHku ¥ Tabauui JgaBaTH NMOCHJIAHHSA B TeKCTi. Yci PUCYHKHM MalOTb CYNpPOBOJXKYyBaTHCHA
NiAPUCYHKOBUMU NiJiIMcaMy, a TabauLi NTOBUHHI MaTU 3aroJloBKU.

PucyHku BUKOHYBaTH y pesakTopi Microsoft Word 3a fonomoron ¢yHknii «CTBOPUTH PUCYHOK», a He
BHKOHYBAaTH PUCYHOK IOBepX TeKCTy. Hamucu Ha pucyHKax BUKOHyBaTH 3acob6aMu Microsoft Word 3 Tum,
o6 pefaKTOp MaB MOXJIUBICTb 3pOOMTH B HUX HeOoOXiZiHi BUNpaBJieHHd. Y pa3i BUKOPUCTaHHS iHLIHUX
nporpam /AJjs CTBOPeHHsSI PUCYHKIB HaJlaBaTH peJaklii Ha KO>XHUM pUCYHOK okpeMuit ¢ailn popmaty TIFF
(He3zxaTui - uncompressed) a6o popmaty JPG (Halikpaioi ssikocTi - best quality).

Ta6. iuni BUKOHYBaTH y peflakTopi Microsoft Word 3a sonomoroto ¢yukuii «Jogatu Tabaunio». KoxHa
TabJII MOBUHHA 3aliMaTH He 6Gisiblle 0AHOTO apKya npu po3Mipi mpudTa TIMES TekcTy Tabauii He MeHII
Hi’k 12 KerJib (KHUKKOBA OpieHTAaLis).

PucyHKHU Ta Ta6aMLi, po3MillleHi Ha cTopiHKax 3 a/IbOOMHOI0 OpPi€HTalli€l0, He AONYCKAKThCA/

@dopMyJIu y CTATTSAX 10 BCbOMY TEKCTY HabupaTu y popmyabHoMy pepaktopi MS Equation - 3.0, mpudT
TIMES, 10 kerab.

ABTOpU MalOTh JOTPUMYBATHUCS NPaBUIbHOI ranyseBoi TepMiHoJiorii (AUB. AepXKCTaHgApPTH).

TepMiHu o Bcit po60Ti MarOTh 6yTH YHiIGiKOBAaHUMHU.

Mix nudpamu i Ha3BaMH OJUHULB (TPOIIOBUX, METPUYHUX TOIL0) CTAaBUTH HEPO3PHUBHUH NPOGIIL.

CKOpOYeHHs TPOLIOBUX Ta METPUYHUX OJUHUIb, @ TAKOXK CKOPOYEHHS MJIH, MJpJ, METPUYHUX (TPH, T,
I, M, KM TOII[0) MKCATU 6e3 KpPamnKHu.
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Tpeb6a po3pi3HATH CUMBOJIU «—», «-» Ta «-». [leplIn#l i3 HUX Yy pyKOoNnucaxX He BUKOPUCTOBYIOTb.

fAkmo B TecTi € abpeBiaTypa, TO MoAaBaTH ii B [y>KKax IPU MepPIIOMY 3ra/[yBaHHi.

CnHCOK BUKOPUCTAaHUX J KepeJ, 1110 NIPUBOAUTHCA HaNpPUKiHLI My6Jikalii, TOBUHEH 6YyTU opopMJIeHUN
BiamoBigHO o HanioHanbHoro crangapty Ykpainu JCTY 8302: 2015 a6o 3rigHo 3 Bumoramu APA (American
Psychological Association). CepBicy, 10 fonoMararoTb 0pOPMHUTH CHUCOK JPKEPEJT 3a CTAHAAPTAMU, BU MOXKETe
3HAUTH Ha caiTi BicHuka.

[lepesik nocusaHb HABOAATD, 3 iHAekcamu DOI, HaBegeHUMH Ha caiiTi www.crossref.org.

HomMmep y cnucky siTepaTypy Mae€ BiANOBiZATH JIULIe OLHOMY JKEPEJTY.

OGOB'A3KOBO HAsBHICTh TPAHCJITEPOBAHOTO CNHUCKY JiTepaTypH, opopMyeHOro 3a MiKHApPOAHUM
6i6smiorpadiunum crtangapTom APA. Bumoru Ta pekoMmeHzalii 10 TpaHcaiTepyBaHHS Bu 3MoXeTe 3HAWTHU Ha
HaLIOMy CaMTi.

Jo pepakuiiiHoi KoJierii no/jlaeTbcss NPUMiPHUK TEKCTY CTATTI, NifIMcaHUN aBTOPaMHU, HAJPyKOBaHUHN
Ha nanepi popmarom A4 (auB. 3pa3ok opopMJIEHHS CTATTi), 3aBipeHUN NPUMIPHUK PO3IMIHUPEHOT aHTiHChKOI
aHoranii, a TakoX ix esieKTpoHHa Bepcig (daisn 3 TekcToM cTaTTi, Ha3BaHUN Mpi3BUIIEM aBTOpa
(CrarTa_llpizBuuie), ¢ain 3 posmupeHow aHIJiACbKOW aHoTanieo (AHoTtanis_IlpizBume) Ta, 3a
Heob6xifHOCTi, ¢aiau 3 pucyHkamu, rpadikamu Toio). O60B’I3KOBO NOJAETHCA: KBUTAHIlisl NpO OMJATY,
BifjoMocTi npo aBTOPa, yrojAa npo nepefavyy aBTOPCbKUX NMpPaB.

CTaTTi HaNpaBJAATb [0 pesiKoJerii 3BU4aliHOI0 NOIITOM (y PO3JPYKOBAHOMY Ta eJIeKTPOHHOMY BHUTJIsAA)
Ta eJIeKTPOHHOIO.

[lepen BignpaBkoio ¢aiiia nepeKoHaUTeCd y TOMY, [0 OTPUMaHi BCi BUMOTH peaKIiiHOl KoJieril, HasgBHI
BCi CK/1aZi0Bi BifIpaB/ieHHs: CTATTs, aHoTalil (yKp., aHTJIL., poc.), KJA4oBi ci1oBa (yKp., aHII., poc.), pedepat
ctatTi (aHr..), nepeknag pedepaty (ykp. abo poc.), faHi npo aBTopa(-iB) ([Ipi3Buie, IM’s, [To 6aTbKOBI,
HayKOBUH CTYNiHb, BUeHe 3BaHHS, nocaja, Micue po6oTtu, ORCID ID/Researcher ID, e-mail (6yge HazpykoBaHO y
>KypHaJli Ta Ha CalTi).

BignosifanbHuii cekperap - [lorpuBaeBa Hatans Bonogumupisua (tes.: +380-512-580-595).

TexuiuHui pegaktop - KymHapbosa Osiena MuxaitiiBHa (Tes.: +380-512-580-595).

Agnpeca pepkoJerii: MuKoJIaiBCbKMU HalliOHaJbHUM arpapHuil yHiBepcuteT, ByJ. ['eopria l'onragse, 9,
M. MukouaiB, 54020, YkpaiHa; e-mail: http: visnyk@mnau.edu.ua

IlopsAaaok penieH3yBaHHS CTaTel

HaykoBi craTTi, mo Hafiimiu [0 pejkoJerii, 000B'SI3KOBO NPOXOAATb pelleH3yBaHHA. Popma
pelleH3yBaHHSl CTaTel — 30BHIilIHA (pelLieH3yBaHHs PYKONMCIB cTaTed ABOMa NPOBIAHMMHU cllellianicTaMu 3
BianoBizHOI ranysi Hayku). CTaTTA NPOXOAUTh NOJABilHe cJline peleH3yBaHHS.

Yci cratTi, BiANpaBJieHi AJf 30BHILIHBOTO €KCIepPTHOr'0 OrJIAZy, NepeBipATbCA Ha OPUTiHAJIBHICTD 3
BUKOpUcTaHHAM cepBicy Unichek. ABTopu mnoromxymoTbcs 3 6yAb-IKMMH HeOOXiHUMH IepeBipKaMH
OpUTiHAJBHOCTI.

HasBHicTh mo3uTHBHOI peneHsii - HezocTaTHA yMoBa JJis my6uikanii cratTi. OcraToyHe pimieHHS Mpo
JOLiNbHICTD Ny6JliKauii npuiMae peKoJieris.

[licnss npuUHATTA pilleHHA Npo Mmy6Jikalilo TexHIYHUN pefakTop iHPOpMye Hpo Lie aBTOpPiB, BKa3ye
TepMiHU ny6Jikanii Ta onsaTu.

PepakiiiiHa KoJierisi 3a/iMiIa€e 3a co6010 NPaBo Ha peAaKIiliHi BUNp aBJeHHA
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EKOHOMIYHI HAYKH

YAK 332.146
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CTPATEI'IA EKOHOMIYHOI'O PO3BUTKY SMART GROWTH AJIA
OF’€AHAHUX TEPUTOPIAJIbHUX TPOMA/]

10. A. KOpMMIIKIiH, JOKTOP EKOHOMIYHUX HAYK

ORCID ID: 0000-0002-1005-1229

MuKo/1aiBCbKMU HaljiOHAJIbHUW arpapHUU YHIBEpCUTET

Y ecmammi docaidxceno cymHicms cmpameziuHo20 NAAHy8aHHS 015 06’€0HaHUX mepumopiaabHux 2pomad.
HasedeHno nepesik o0cHOBHUX npobaem, sKi BuHUKalomb y 2pomadax nid uac ixHb020 PYHKYIOHYS8AHHS.
06rpyHmMo8aHo, Wo 0151 eKOHOMIYHO20 P038UMKY 06’ €GHAHUX MepumopiaabHUX 2pomMad 8apmo eukopucmosgysamu

cmpamezilo  eKOHOMIYH020

pozsumky  SMART  growth,

abo I[HWumu caoeamu -  cmpamezii

pO3YyMHO20/IHMeAeKMyanabHo20 3pocmaHHA. Poskpumo npuHyunu 3acmocysauHa cmpameeii SMART growth,

s8uU3HaveHo emanu ii po3pobku ma nepesazu 015 OTT.

Karwuoei caoea: 06°cdHaHi
cmpameziuHe NAaHy8aHHs, cmpamezis.

mepumopiaabHi

IMocranoBka mnpodaemu. Peanii cboromeHHs
Vkpainu cBim4yaTe, MO BUPIMIEHHS TNPOOJIEM B
00J1acTi pO3BUTKY MOXYTh OyTH AOCSTHYTI TLIBKH
[UIIXOM PO3POOJICHHS, BIPOBADKEHHS Ta OI[IHKH
JEpXKaBHOI TIONITHKH, IO TOEIHYE EKOHOMIiYHY,
COLIaJIbHY Ta EKOJOTIYHY TOJITHKU OJIHOYACHO.
Teputopii Ha pi3HUX PIBHAX CTAIOTh KIIOYOBUM
eIeMEHTOM Yy IIbOMY BHIAJKYy, OCKUIBKH BOHH
3BEpPTAIOTh YBary Ha Pi3HOMAaHITHICTh KOHTEKCTIB Ta
3alliKaBJICHUX CTOPiH, a OTXE — PI3HOMaHITHICTh

CTpaTeTii, HEOOXiTHUX TS HAJIEYKHOT O
CUTYyalliiHOTO pearyBaHHs III0JI0 PO3BUTKY Ta
mpobiieM.

vy CBOIO 4epry, opraHu MICIIEBOTO

CaMOBPSALYBaHHs, NPUBATHUI CEKTOpP 1 rpOMajChKe
CYCHUILCTBO HAMAararoThCs 3HAWUTH Kpalli [UISXA
MICIICBOTO E€KOHOMIYHOTO PpO3BHUTKY. BakiuBum

IHCTpyMEHTOM B I[bOMY BHIAJKy Ma€ CTaTu
CTpaTeriuHe IUIAaHYBaHHS Ha PpiBHI TPOMaJH.
[lpaBunbHO  po3poONeHa  CTparteriss  PO3BUTKY
00’enmHaHOl  TepUTOpiaJbHOI  rpoMamd  CTaHe

«JIOKOMOTHBOM», SIKHH BHUBEIE I'POMajay Ha HOBHM
piBeHb pO3BUTKY. BOHA J03BONUTH BIIPOBAIKYBAaTH
iHHOBalil, BHUKOPUCTOBYBAaTH Cy4YacHI HayKOBi
PO3pOOKH, CIIPUATHME ITiBUIICHHIO 1HBECTUIIHHOI
AKTHUBHOCTI 1 KOHKYPEHTOCIIPOMOXHOCTiI T'POMaJIH.
ToMy Ha paHWii MOMEHT pO3poOKa cTparerii
€KOHOMIYHOTO po3BUTKY rpomann SMART growth
HaOyBae Bce OLIBIIOT aKTYaIbHOCTI.

AHaJi3 ocTaHHiX AocaikeHb i myOaikamii. Y
HUHIIIHIX YMOBax BiTum3HsHI BueHi T. be3BepxHiok
[1], O. €. boponis [2], B. Bakynenxko [3], A. Tkauyk

© KopMmuukin 10. A, 2020

epomadu, po38UMOK, IHMeE/eKMya/abHUll pPO38UMOK,

[4,17] C. Cepyrorin [2], B. TonkoBanoB [5,18,19],
A. Yemepuc [6], 0. lllapos [7] npuaiisitoTs 3HAUHY
yBary JOCTI/KCHHIO YIpaBJIiHHS CTpaTeriuHUM
PO3BUTKOM 00’ €IHAHUX TEPUTOPIATHPHUX TPOMAaJ,
OKpPEMO y CBOIX Mpamsix JOCHTIDKYIOTH MpoOIeMu
PO3BHUTKY TEpHUTOpill Ta ynpaBniHHg HUMH B. ['maniit
[8], I'. Bacunbuenko, H. €Epemenxo [9], M. Jleceuka
[10], L Iapacrok [9], B. Iloropinka [11], Ta iHmIi.
[IpobnemaM BHKOPHUCTaHHSI CTPATETiYHOTO IUIAHY-
BaHHS y PO3BHUTKY TEPHTOPIaIbHUX TPoMa]l TPUCBI-
T cBoi mpaui  O. bepmanosa, B. Bakynenko,
I. Banentiok [3], B. Kamescekuii, II. Magko,
A. Tkauyk [4] Ta inmi. BogHowac y npencraBieHnX
B JiTeparypi Oa4eHHSX HE OXOIUIEHO BECHh CIIEKTP
3aCTOCYBaHHSI iHHOBAaIliHHUX METOJIB Yy MiATrOTOBII
crparerii exoHomiuHoro po3Butky OTI, 30kpema
SMART growth 3anuiaerbcs mMajao BUCBITICHUM 1
notpedye MornubIIEHOro BUBYEHHS.

MeTow cTaTTi € JOCHKCHHS 3aCTOCYBaHHS
crparerii ekoHOMiuHOTO po3BUTKY SMART growth
Ui 00’€THAHMX TEPUTOpiabHUX rpoman. Jlns
JOCSITHEHHSI METH CTaTTi HEOOXiJHO BUPILIMTH TaKi
3aBIaHHS: BH3HAYUTH OCHOBHI MpOOJEeMH OpraHiB
MICIIEBOIO  CAMOBpSAYBaHHA Ta  NPUHLUIH
CTpAaTEriuHOro IUIAHYBAaHHS;, PO3KPUTH CYTHICTb
nousaTTss SMART growth Ta eramu po3poOiieHHs
cTparterii ekoHOoMiuHOro po3BuTky SMART Tomo.

Buknaxg ocnoBHoro marepiaiay. HectaGinbhe
30BHIIIHE CEPEOBMIIE BHMAara€ BiJ 00’ €IHAHMX
TEPUTOPIATHHUX TPOMAJ CBOEYACHOI afanTaii Horo
3MIH Ta HasSBHOCTI YIiTKMX I[iied Ha MaWOyTHIH
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po3BHUTOK. L1i 3MiHN (haKTHIHO BUSBHIIMCS PEAKITIEIO
Vkpainu Ha BHyTpiliHI (akTopm — HacamIepexn
3pOCTaHHS ACUMETPii PO3BUTKY OKpeMHUX 00’ €THAHUX
TEPUTOPIATLHUX TPOMAJa, Ta 30BHIIIHI (aKTOpH —
HEOOXIMHICTP  Y3TOOWTH BIACHI MIXOAW 10
JepKaBHOI ~TOJITUKA  MICHEBOIO  PO3BHUTKY 3
€BPONEHCHKUMH Y paMKax €BPOIHTErpaIiiiHIx
mporecis [3].

Opranam  MICIICBOTO  CaMOBpSAOYBaHHSI  Ta
MEIIKAHIIM 00’ €IHAHUX TEPUTOPiAIbHUX TPOMaj
TOBOJMTHCS MPALFOBATH B YMOBAX TPi3HUX BHKIIHKIB,
HIMPUINX MOKIIUBOCTEMN Ta OibIol
BIANOBIAANbHOCTI, KOJIM BOHM  HaMararoTbCs
CHIBpOOITHHYATH 3apajii €KOHOMIYHOTO PO3BUTKY
OTI' 1 3abe3nedeHHs 3aco0amul iCHyBaHHS il
MEIIKAHI[IB, YAMaI0 3 SKHX HE MalTh MOCTiIHHOI
pobdoru [12]. Tlopsim 3 1M, OpraHH MICIIEBOTO
CaMOBPSITyBaHHSI CTHKAIOThCS 31 CKIATHUMH Ta
3arpo3JIMBUMH TIpoOIeMaMH:

— HaJ3BUYaANHI €KOHOMIYHI
HEJOCTaTHhO PO3BHHEHA iIHPPACTPYKTYPa;

— BIACYTHICTh y Jrofieli mouyTTs Oe3nekd Ta
perioHanbpHOI PIBHOCTI;

—3pocTtatoya  OimHICTB, 0e3pobiTTH,
CaMOOIIIHKH Ta COIiaJbHEe BiIUyKESHHS,

—3arpo3a OIOpI3HOMAHITTS, HecTa4ya BOJHHUX
pecypciB Ta iX 3a0pyaHEHHS, Jerpanallis IPYHTIB,
3a0pyqHEHHS TOBITps, TMOTaHi CrocoOW yTHIi3arii
TBEPAMX, HEOE3MEUYHUX Ta TOKCHUYHUX BIIXOJIB,
OOMEKEHHH OCTYI 10 Oe3MeYHUX Kepen eHeprii
TOLIO.

VY pesynbrati ocHoBHUM 3aBaHHsM OTI crae
PO3BHUTOK 1H(PPACTPYKTYPH: PEMOHT JOPIT, JUTTIHX
Ca/IOUKIB, MIKiJ, OyAiBeNb MEIWYHHX 3aKIaJiB,
iHmmx 00’exTiB iH(pacTpykTypu Tommo. Takuit
nepe6ir mopxiii Bumarae Bim OTD  po3poOieHHS
cTpaterii iX pO3BUTKY, slKa Mae 3a0e3MeUnuTH
3pOCTaHHSI €KOHOMIYHOTO MOTEHIIay.

TakuMm 4YHMHOM, BIPOBA/KEHHS CTPATETiYHOTO
IUTAHYBaHHS ~ BiJlirpa€c  BaXJHMBY  pOJib B
eKOHOMIYHOMY PO3BUTKY 00’ eTHaHUX
TEpUTOpiaIbHAX TpoMal, 3a0e3nedyloun HaJIeKHE
BUKOPHUCTAHHS PECYpPCiB, ypaxyBaHHs I[IHHOCTEH Ta
MHCJICHHS. Ha INEepCHeKTUBy. Bapro 3a3HauuTu, 1o
TOJIOBHUM 3aBJIaHHSM CTPATETiUHOTO IIJIAHYBAaHHS €
3a0€3MCUeHHsT  CTaJoro  PO3BUTKY  TEPHUTOPIH,
OCHOBHHMH MPHHIUIIAMH SKOTO €:

1) opieHTaris Ha MOTPeOU Ta IHTEPECH JIFOJICH;

TpYAHOI],

BTpaTa

2) KOHCEHCYC IIOJO JOBFOCTPOKOBOi ~ METH
(GaveHHS) PO3BUTKY TEPHUTOPIT;

3) yceOiuHiICTb 1 IUTICHICTB;

4) 30cepe/UKEHHST Ha  YITKHX  IpIOpHTETax
OrOIKETY.

Y  HaykoBUX JDKEpeslax — 3a3HaydarTh, UIO
CTpaTeriuHe IUIAaHYBaHHS Bce  OuIbIe  CTae

THCTPYMEHTOM TiIBUIIICHHS KOHKYPEHTOCIIPOMOXK-
HOCTI TEpUTOpii 1 perioHiB, 3acO00M 3TypTYBaHHS

pi3HUX CYO’E€KTiB  TEpUTOPIATLHOTO  PO3BUTKY
HABKOJIO HOBHUX LIHHOCTEH 1 JIOBTOCTPOKOBUX
MPIOPUTETIB. 3okpema, mig CTpaTeriyHuM
IUTAaHYBAHHSIM PO3IJIIIAI0Th CUCTEMHY TEXHOJIOTiO
OOTpYHTYBaHHS Ta YyXBaJICHHS HaWBaKIUBIIINX
pilleHb [IOAO0 MiCHEBOIO PO3BHUTKY, BHU3HAUEHHS
OakaHOTO MallOyTHHOTO CTaHy TEPUTOPIi Ta CrIOCO0y
HOTO JNOCATHEHHA, IO 0a3yeThCS HA CHTYallIHHOMY
aHaji3i 30BHIIIHBOIO OTOYEHHS TepuUTOpii Ta ii
BHYTPIIIHBOTO MOTEHIIAY 1 noyisirae y (opMyBaHHI
Y3rO/DKEHHX 3 TepUTOPIaIbHOI TPOMAJOK0 i, Ha
peamizanii SKuX KOHIEHTPYIOTbCS 3yCHIUISA, PECYpcH
OCHOBHHUX Cy0’€KTiB MiCLIEBOT'O PO3BHUTKY [3, 4, 6].

OpHak TOBHOIIIHHO 3aCTOCYBAaTH CTpaTeTidHe
IaHyBaHHS  jnsi  HoBocTBopeHux OTI  Oymo
HEMOXKJIUBO 4Yepe3 BiJICYTHICTh JaHHUX 3 PO3BUTKY
rpoMajd 3a TOMEepeH] mepiogu. A sK HaM BioMo,
OCHOBHOIO  O3HAaKOI  CTpaTeriyHoro  IUIaHy
(ctparerii) € poBroctpokoBuil (TMOHAL 5 pOKIB)
Mepios1 TIaHyBaHHS.

HenormryctuMuM B po3po0I1i cTpaTeriqvHoro miaHy
€ BUKOPUCTaHHS IIA0JIOHY Ta OJHAKOBOTO CTYIICHS
MacITaOHOCTI, OCKIIBKM  KOXKHA  00’€gHaHa
TepUTOpialbHa TpoMaga e()EeKTHBHO PO3BHBAE CBOI
KOHKYPEHTHI I1epeBaru, BAKOPUCTOBYIOUH VIS LIbOTO
HasBHI B HEl aKTHBHI PECypCH, 30KpeMa MiCLEBY
iHOpPacTpYKTypy Ta  apxiTeKTypy, KyJIbTYypHi,
MPUPONHI Ta XYyMOXKHI PECYpPCH, KOHIEHTPAIIIIO
MiAMPHUEMCTB, poaroui 3eMIIi, SKi He
BUKOPUCTOBYIOTECSI IOBHOIO MipOIO TOIIIO.

Hns  cTUMyJIOBaHHS EKOHOMIYHOIO PO3BHUTKY
OTI' 1pOro HEAOCTaTHBO, MOTPIOHO HE JHIIEe
KOPHCTYBaTHCSI pecypcamu, a ¥ 30UIbIIyBaTH
HAJXO/DKEHHS KOIUTIB, PO3BHBATH EKOHOMIUHUIA
notennian rpomagu. Came tomy OTI cmimeHO 3
(daxiBIsIMH PO3POOISAIOTE CTpaTerii eKOHOMIYHOTO
PO3BHTKY IpoMa.

OcHoBoto MmaitOytHroro po3sutky OTI' B pomy

BUNaJKy Mae craTh  po3poOka  crparerii
€KOHOMIYHOTO  PO3BUTKY SMART  growth
(po3ymHE/iHTENeKTyaIbHE 3pOCTaHHS).

SMART - MHEMOHIYHA abpesiarypa,

KOMIIOHEHTH $IKOT € KpUTEPisIMH IOCTaHOBKH
3aBJaHb, HANpHUKIaJ Yy MPOEKTHOMY YIpaBIiHHI,
MEHE/DKMEHTI Ta IepCOHaIbHOMY PpO3BUTKY [13].
Jxopmk JlopaH, omyOJIiKyBaBIIM CBOIO IPaIi0 B
xypHaii Management Review y 1981 pori, Brieprie
PO3IIIHYB JaHy adpeBiaTypy YTBOPHBIIH ii 31 CIiB:

—S — specific — HacKiIBKM KOHKPETHHH
pe3yibTart;

—M — measurable — HackibkH BUMIpIOBaIbHUI
pe3yJibTar;

— A —assignable — uu mocskHUIT pe3yabTaT;

— R — realistic — uu peneBanTHUIT pe3yIbTaT;

— T —time-related — un BU3HaYCHO KiHIIEBY TOUKY
y MaiiOyTHbOMY, KOJI Pe3yJIbTatr Oy/ie A0CITHYTO.
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S.M.A.R.T MeTon mMOCTaHOBKHU ITJICH y mpoIieci
pO3pOOJICHHS CTpaTerii CKOHOMIYHOTO PO3BUTKY
00’€JHAHUX TEPUTOPIATBHUX TPOMAJ PO3KPHBAETHCS
SK:

S — 1idb, SIKa BH3HAYAE HA CKUIbKM (HAIPHUKIALI
10%) toro, mo Mae OyTH JOCSATHYTO (HANpHUKIAL,
SIKOI0 TIOBEIIHKOIO KOTO YU SKOTO pEe3yibTary), 1
Ko (Hanpukian 10 2025 poxy)?

M — indopmamniiina wine — mnependadae, MO
iHpopMalis, siKa CTOCYeEThCS ILiJIi, MOXe OyTH
3i0paHa, BUsBIICHA Ta OTPUMaHa.

A — 1inp Mae 6yTH Takolo, IKy MOXKHA BUKOHATH.

R — minmi go wicii. Bama opranizamis 4iTkKo
pO3yMie, SIK i I[UTi BIUCYIOTHCS B 3arajibHe OadeHHS
Ta MICII0 TPYTIH.

T — wini moBuHHI OyTH OOMEXEHi 4acoM 4epes
CTBOpEHHsI Je/aiiHiB. Bama opranizaris po3poomia
gacoBuil rpadik (YacTUHY SKOTO YiTKO BU3HAYECHO Y
LISX), 32 SIKUM BOHU OYIIyTh JIOCSTHYTI.

[amiuMy c1oBaMM, MOCTABJICHI Il Ta 3aBIAHHS
cTpaterii exkoHoMmiuHOTO po3BUTKY OTI moBHHHI
OyTH KOHKPETHMMH, BHMIPIOBaJIbHUMH, MAaTH
BUKOHABIIS, pEaTiCTHYHUMHU, OOMEKESHUMHU B Yaci.

SMART  growth  (po3ymHe/iHTEeNneKTyaIbHE
3pOCTaHHs) OXOIUTIOE PSII CTpaTeriii PO3BHTKY Ta
30epekeHHs, SIKi  JIOTOMAararoTh  MOKPAIIUTH
CUTyaIlll0 TpOMaji, CTBOPIOIOTh IEpPeBark, IIo
CHPUSAIOTH 3POCTAaHHIO TPOMAJH, POONIAYN iX OLmbII
NpUBaOIUBUMY, CKOHOMIYHO OUTBII CHJIBHUMH 1
O1UJIBII COITiaAJIbHO PiI3HOMAHITHUMU,

3acrocyBanHss SMART growth B obusacTi
exoHoMiyHoro po3sutky OTI BmmBae Ha Oarato
pedei, sKi  3a4iNarTh  TMOBCAKICHHE  KUTTSA
MEIIKAHI[IB TpOMaju: IXHI OYIWHKH, 370POB'A,
IIKOITH, SIKi BIABIAYIOTH IXHI AITH, IOJATKH, SKi BOHU
miaTaTh, iX IIOACHHI MOI3AKM Ha POOOTY,
HaBKOJMIIHE cepeAoBuine Tomo. Po3ymHi crparerii
3pOCTaHHS MOXXYTb JIOIIOMOITH CiJIbCBKUM IpoMajiam
JOCSTTH CBOI M MIOJ0 3POCTaHHS Ta PO3BUTKY,
30epiratoud Npu LOMY CBifl BHUpPA3HUH CUTBCHKHIA

Xapakrep.
PimeHHs  momo  3acTocyBaHHS  cTpaTerii
E€KOHOMIYHOTO  PO3BUTKY SMART  growth

00yMOBIICHO HU3KOIO IIPUYMH, a CaMe:

— MacITaOHICTh KPHU3H, IO HPU3BOIUTH MO
3aKpUTTS OCHOBHHUX OFOJIKETOYTBOPIOFOUUX
mignpuemcte  OTI, Ham3BHUaWHUX  CHTYyaIlii,
HEOOXiMHICTh 3MIMCHUTH MacimTabHi poOoTH 3
OYMILIECHHA 3a0pyJHEHUX 3€MEJbHUX Ta BOJHHUX
pecypcis;

— HeOOXiTHICTh  PEKOHCTPYKUil (BiAHOBICHHS)
NEBHUX TEpUTOPi (paiioHiB, Bynuis, yactiua OTI);

— HEOOXIiAHICTh BUKOPHUCTAHHS IIEBHUX
MOXIJIMBOCTEH,  HampuKIaJ  TOB’S3aHHX i3
IHBECTHULISIMH B iHPPaCTPYKTYpYy.

[pyHTYIOUMCH Ha JOCBiIi 'poMaj BChOIO CBITY,
SIKI BAKOPHCTOBYBAJIH ITiJIXOI PO3YMHOTO PO3BHUTKY

JUISL CTBOPEHHS 1 MATPUMKH TPOMaJ], aMepHKaHChKa
mepexka Smart Growth Network pospobmna 11
OCHOBHUX TPHHIIUIIIB, IKUMHU BapTO KEPYBATUCS TIPU
po3pobmnenHi crparerii po3Butky SMART growth, a
came [14,16]:

— IPUHIUN TEepUIMi — mependadae CTBOPCHHS
Py  MOXJIMBOCTEH  JUIS  MPAaleBJIAIITYBAaHHS
MEIIKAHIIIB TPOMAAH IMUIIXOM KOMIUIEKCHOI 3MiHH
CHUCTEMH YIpaBIiHHS OTT, MM ABUILEHHS
KOHKYPEHTOCIIPOMOXKHOCTI ~ MICIIEBOI  €KOHOMIKH,
IHBECTHIIIHOI MPUBAaOIUBOCTI, IKOCTI KUTTA B OTI

4yepe3 e(peKTHBHE BHKOPHCTaHHS pecypciB Ta
pearizaliio y3roJkeHUX 1HTEpeciB BIag, rpoMaan
Ta 6i3Hecy;

—OIpUHOWAN ~ JOPYyTHd  —  IPYHTYEThCS  HA

BIIPOBA/IXKEHHI 3MIIIAHOTO 3eMJICKOPUCTYBaHHS, SKE
nepenbadae OyaiBHUITBO OyAMHKIB, oiciB, MIKil,
MapKiB, MaraswWHiB, PECTOPaHIB Ta IHIIUX THIIB
3a0yI0BU MOPYY OJMH 3 OJIHUM — Ha OJHIH BYJIMIIi, B
OIHOMY KBapTaji ab0 HaBiTh B OJHIN OymiBi.
3MilraHe 3eMIIEKOPUCTYBaHHS TPUBEPTaE OinbIie
JIOJIEi B TpoMajay B Pi3HMN Yac IHS, IO MOXE
migTpuMaté  Oi3Hec,  MABUINUTH  Oe3meky i
HiIBUIIUTH KHUTTE3AaTHICTh TpoMaau. [lopsn 3 mum
BOHO TaKOX J{03BOJISIE JIFOASM XKUTH OJIMKYE 0 MicUs
poOOTH ab0 BUKOHAHHS AOpYYEHb i O3HAYae, Mo iM
He MOTPiOHO BOAWUTH MAIlMHY, 00 JiCTaTHCS TYIH.
BaratodynkiioransHi Byl (KBapTaid, OyIHHKH)
KOPHUCTYIOThCS TIOTIUTOM, a 1€ O3HAYae, 10 TaKHi
MiAXig MOXKe MIIBUIIMTH BapTiCTh HEPYXOMOCTI 1
30epertd i CTaOUBHICTH, 3aXMINAIOYM 1HBECTHII|
JOMOBJIACHUKIB, @ TaKOXX IOJATKOBI HaJXOPKCHHS
MYHIIMTIAIITETIB;

—IpUHIUN ~ TPEeTii — Hajae MOXIHBICTH
CKOPHCTATHCS TIepeBaraMi KOMIIAKTHOT KOHCTPYKIIT
Oynxismi. [lanuil npuHIMI nependadae OymaiBHUIITBO
SKICHOIO JKWTJIAa JUId CIMEH BCIX €TamiB JKUATTS
(Momoe moApYXKS, TOAPYKKS 31 CTaKeM) 1 Oyab-
SIKOTO PIBHS JIOXOAY, € HEBIJ'€MHOI YaCTHHOIO
OiAX0Qy  WIOAO  PO3YMHOTO/IHTENEKTYaJbHOTO
po3Butky OTT. JKUTno cTaHOBUTH 3HA4YHY YacTKy
HOBOTO OyZiBHMLITBA 1 po3BUTKY Oynb-skoi OTT, ane
HOT0 €KOHOMIYHE 3HAUCHHS 1HOJII IrHOpYeThCs. | 110
e OUTBIN BaXKJIMBO — BapiaHTH JKHUTIA, TOCTYIHI B
rpomazni, OyoyTh BIUIMBAaTH HA  EKOHOMIiYHI
MOJKJIUBOCTI CIMEH, BapTICTh JKUTTS 1 Te, CKUIbKH
yacy BOHHM BHWTPA4yarOTh HA JIOPOTY KOXEH JICHb.
Husepcudikaris BapiantiB xutia B icayrounx OTI
MOJKE€ JIaTH KOXKHOMY OLTbIIIe BHOOPY MO0 TOTO, JIe
KHTH,

— NPUHLMI YETBEPTUH — mependadae CTBOPEHHS
miMIoXigHUX 30H (HapKiB, BYJHMIb, pPaloOHIB).
[IporynsHKOBI BYJNWII KOPHCTYIOTHCS  BEIHKHM
[TOTIMTOM I10 BCiH KpaiHi, 1 HE ceKkpeT Yomy. Xoap0a —
e 3pydYHud, JOCTYMHHA 1 370pOBHIA CIIOCIO
nepecyBaHHs, SKUH HIKONM HE BUXOJWUTH 3 MOJIH,
AKIIO JIFOAW MOXYTh POOWTH 1€ O€3MeYHO 1 3pyUHO.
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Micust 1711 IpOryJIsIHOK CTBOPIOIOTHCS YaCTKOBO 32
paxyHOK  TIO€IHAHHA  3€MJICKOPHCTYBaHHS 1
KOMITAaKTHOTO NTU3aiiHy, ajieé aKTUBYIOTBHCS 3aBISIKH
MPOAYMaHOMY IW3aliHy BYJUIb, SKHA pOOUTH
MPOTYJSTHKA HE TUTBKH TPaKTUYHAMH, ane 1
0e3NneYHnMH, 1 3pPYIHUMH;

— CTBOPCHHS caMOOyTHIX, 1ICTOPHYIHO
MIPUBAOIMBUX MEITKAHIISIM MICIIb € OCHOBOFO IT’ ITOTO
OpUHOMIY. [ne€ro mporo mNpUHOMIY € Te, IO
VHIKaIbHi, I[ikaBl Miclis, SKi  BiJoOpaxkaroTh
pI3HOMaHITHI IMIHHOCTi, KYJBTYpy 1 CHAAIIUHY
JoJeH, 1o kuByTh B naHiii OTI, MatoTh HalOLIBITY
BUTpUBaNIicTh. [lpoexkTH Ta paiioHn, B SKUX
MOETHYIOThCA TIPUPOJHI OCOOIMBOCTI, 1CTOPHYHI
CHOPYIH, CYCHUIbHE MHCTENTBO 1 OONaImTyBaHHS
MICIlb MOXYTh JOIIOMOITH BUIUIMTH MICIE cepel
HOoro CycimiB, 3aJyddTH HOBUX JKUTENIB 1
BiJIBiTyBadiB, MATPUMATHA MEIIKAHIIB, IKi BXKE TaM
KHUBYTb;

— MPUHLUI IIOCTUH — IPYHTY€ETHCS Ha 30epeKeHH1
BIIKPUTHX MPOCTOPIB, CLIBIOCIYTioh, MPUPOAHOI
KpacH 1 BXJIMBHUX EKOJIOTIYHUX MicCIlb. 30eperKeHHsI
BIJKPUTUX MPOCTOPiB, TAKUX SK CTENH, BOJHO-
00JOTHI yrignd, mapku 1 ¢epMu, € OJHOYACHO
€KOJIOTIYHOI0 Ta €KOHOMIYHOI0 Tpobiemoto. Jlronn
Mo BCill KpaiHi XOYyTh MaTH JOCTYI 0 MPUPOAHUX
30H BIAMOYMHKY, IO NPHBOAWUTH A0 TONHUTY Ha
KHUTIO 1 TypU3M. 3aJOBOJICHHS LBOTO IOIHTY
nokpainye 3aatHicts OTT 3amyyartu poOoTOJaBIIB, a
TaKOX  MATPUMYE  CUIbCBKE  TOCHOJAPCTBO.
30epeKeHHSI BIAKPUTHX IPOCTOPIB TAKOXK MOXKeE
3poOuTH TpOMaLy OLTBIT KOHKYPEHTOCTIPOMOXKHOIO 1
€KOHOMIYHO PO3BUHEHOIO;

— CbOMHMI NPUHLUI — L€ 3MILHEHHS 1 PO3BUTOK
icayrounx OTI, mo mepenbadae OymiBHUITBO Ha
paHillie HEOCBOEHHX 3EMIISIX, I03BOJISIE MAKCUMAJIBHO
BUKOPUCTOBYBATH 1HBECTHIIIT, K1 B3k OyJr 3po0iieHi
B JIOPOTM, MOCTH, BOJOIPOBOAM UM  iHIIY
1HPPACTPYKTYpY, OJHOYACHO 3MIIHIOIOYU MiCLIEBY
MOJIATKOBY 0a3y 1 3aXMINAI0YM BiIKPUTHI MPOCTIp.
OnHak 3aKOHOJAaBuYE€ 30HYBAaHHS TEPUTOPIN Ta iHIII
Jep>KaBHI 3aKOHM 1 HOPMH 1HOJI HAAMIpHO
YCKJIQIHIOTh IeH maxix i PO3pOOHUKIB
(imBectopiB). Micuesi mimepu OTIT moxyTh 1
MOBHHHI 3MiHUTH MOJNITHKY, 100 CTHMYJIOBaTH
possutok icHyrounx OTI" B mporHO30BaHUX paMKax;

— MPUHIUI BOCBMHUH — I'PYHTYETHCS HA HAJIaHHI
LIMPOKOro BUOOPY TpaHCHOPTHUX 3aco0iB. Hananus
pPI3HOMAHITHUX BUJAIB TPAHCIOPTY — SIKICHUH
IpOMaJICbKHId  TpaHCHOPT, Oe3nmeyHa 1 3pydYHa
iH(QpacTpyKTypa Ui BEJIOCHNEAHMUX 1 MIIIOXiAHUX
MPOTYJISTHOK, a TaKOX JIOPOTH i MOCTH B XOPOLIOMY
crani — pomnomararote OTI 3amydyaru TajgaHTH,
KOHKypyBaTH B  HaI[lOHAJIbHOMY MaciiTabi i
MOKpAaIllyBaTH TOBCSKAEHHE ixHe xuTTsA. {00 me
cranocsi, oopani kepiBaukrn OTID Ta TpaHcmopTHi
areHTCTBAa IOBMHHI 3MIHUTH T€, SK BOHHU

PO3CTaBIISIOTH IPIOPUTETH, BUOMPAIOTH, IHBECTYIOTD,
OyAyroTb 1 BHMIPIOIOTH TPAaHCHOPTHI MPOEKTH Ha
MICIIEBOMY, PpErioHaJbHOMY Ta HAI[iOHAILHOMY
PIBHSX;

— IPUHIM ACB’ AT — Tiependadvae, mo pilreHHs
B 00macTi pO3BUTKY MOBHHHI OYTH CTIMKHMH,
repen0adyBaHIMH, peHTa0CITEHUMH i
€KOHOMIYHMMH. MICIIeBi OpraHy BiIaiy, 3aIliKaBIcHi
y 3a0X0UEHHI IHTEJCKTYaIbHOTO 3pOCTAHHS, MOXKYTh
1 TOBMHHI ONTHMI3yBaTy MpoIec BUAadi TO3BOIIB Ta
3aTBEPIKEHHS IMPOEKTIB, MO0 PIMICHHS IIOJO
PO3BUTKY OyJI OUTBIII CBOEYACHUMH, EKOHOMIYHUMH
i mepen0OavyyBaHUMH AJ1s1 po3poOHUKiB. CTBOpIOIOYH
CIPUSITINBE CepeIoBHILE ISt PO3BUTKY
IHHOBAIIHNX, 0araTo(QyHKI[IOHATBHUX MPOEKTIB,
MICIIeBl OpraHd MOXYTh 3a0e3MeUnuTH pO3yMHE
JMAepcTBO B 0O0NAcTi PO3BUTKY MJII TPUBATHOTO
CEeKTODa,;

— OCHOBOIO JIECSITOTO MIPUHIHITY € 320X0UYCHHS 10
coiBnpami MemmkaHimie OTI i 3aimikaBiIeHUX CTOPIH
IIpH TPUKAHATTI pilleHs Moo po3BUTKY. [loTpedu
BU3HAUAIOTHCS  JIIOABMHU, SIKI TaM JKUBYTh 1
MPaLIOIOTh. IHTenexkTyanpHui PO3BUTOK
HEMOKJIMBHH 0e3 ypaxyBaHHS TOYKH 30pY BCiX, XTO
3anikaBieHui B po3BuTky OTI. PozymHuit po3BUTOK
— 1me mno0ynoBa MailOyTHBOTO TI'pPOMAjad, B SKOMY
MOJKe OpaTh y4acTh KOXKEH, 1 € JUHHI cTI0ci0 3poouTH
e — 3i0paTtu inei, BIATYKM 1 MATPUMKY KOXKHOTO
memkanig OTI.  Ile#t nporec He  TUIbKH
IHKITIO3MBHAN 1 CHpaBeUIMBUN, BIH TaKOX Ja€
IIPO€EKTaM BOYZOBaHY IiATPUMKY 1 CTIHKICTB;

— OMHAAUATAA  NPHHIMUI  —  Iependavae
HasBHICTh  €KOHOMIYHOi  e(eKTUBHOCTI  TpH
MPUHHATTI pilieHb. TeXHONOTrisl yNpaBIiHHA, K
mporec MPUAHSTTS YIPaBIIHCHKUAX pillleHb, MOXKe
OyTH TpeICTaBlicHa Yy BUIJISAI MOCIIJOBHOCTI il
cy0O'ekta  ympaBmiHHA, SKi  OpIEHTOBaHO Ha
OTPHMaHHsI OYIKyBaHHX pe3ylbTaTiB y IMporeci
MICILIEBOTO PO3BUTKY.

Orxe, crpaterii E€KOHOMIYHOTO  PO3BUTKY
SMART growth momomaraioTh rpomagaM pocTd
TaKUM YMHOM, WIO0 pO3IIUPIOBATH EKOHOMIYHI
MOJKJIMBOCTi, OJHOYACHO 3aXHUIIAIOYH  3IO0POB'S
MoAeH 1 HaBKOJMIIHE CepeloBHIIE. AJie BapTo
BIIMITHTH, 110 SIKUMH O HE OyJIX MiCLIEBI MO>KIIHBOCTI
Ta O0OCTaBUHM eKOHOMIYHOTro po3BUTKy OTT,
HEOOXIZHO TOTPUMYBATHUCS TEBHOI'O MPOLECY, SIKUH
Ma€e 3a0e3MeYUTH MAaKCHMallbHY BiATIOBIAHICTD
nmoTpedaM rpoMajiy i 03BOJIUTh JIOCSIITH BH3HAYEHI
I,

Ha pucynky HaBemeHo eTamu po3poOieHHS
cTparerii ekoHOMiuHOTO po3BUTKY SMART growth
Ui 00’€HAHMX  TEPUTOpIalbHUX  TpoMal,
notpuManHsa skux nonermuts OTD gocsrtu ix
crpareriuni i [15,16].
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[Tepmmmii etam po3poOKu cTpaTerii eKOHOMITHOTO
possutky SMART growth mnepenbauae BuOip
Teputopii, Ha sKid I Oyne peamizoBaHo. Llimi
CTpaTerii, TOKa3HUKN MiIBHOCTI Ta IHCTPYMEHTH,
IO 3aCTOCOBYIOTBCA B Tporeci 1i pearmizamii,
00YMOBITIOIOTBCSI peasTisiMu rpoMaIi. 3a3HaYMMO, 110
BCSI TEPUTOPISI TPOMAIN CKIIATAETHCS 3 KUTBKOX Cill,

Bubip HanexxHoro
iHCTPyMeHTapito

Bu3HaueHHs u,ineb

@)

CeNuIll TOWO. TakuM YMHOM, CTpaTerisi Moxe
OXOIUTIOBATH SIK LTy TpoMajgy, Tak 1 OKpemy ii
yacTuHy  (Cello, CeNHMIIe), KOXHa 3  SKHX
XapaKTepU3yBaTUMETHCSI NIEBHUMH yYMOBaMH OO
BUKOPDHCTAaHHS 3€MEIbHHX pecypciB Ta (abo)
VHIKQJIbHUMH MicIIeBUMH ToTpebamu. BiamosignHo
BIJIPI3HATUMYTHCS ¥ i1 iSTTBHOCTI.

O

Bu3HayeHHA HaaBHUX
aKTUMBIB i nepelikos,

Bu3HauyeHHA KOHTEKCTY

o BIANbHOCTI

Bubip
TepuTopii

Puc. ETanu po3po6ku cTpaTerii ekoHOMi4YHOro po3BuTKy SMART growth

IHobyoosano 3a danumu [15,16]

Hpyruii eran nepenbavae omuc MiCIEBUX YMOB
[TBOBOI TEPUTOPIi HA OCHOBI KiJIBKICHOT Ta SIKICHOT
inpopmanii. Ilepen TuUM, SK TPUCTYNUTH 10O
PO3pOOIEHHS CTpaTerii eKOHOMIYHOTO PO3BUTKY
SMART growth i Bm3maumtm i1 mimi, OTD
HEOOX1THO OTPUMATH 1 ONPALIOBATH BEJIUKHIA 00CST
JAaHUX, SKi B MaWOyTHROMY MOXYTh OyTH
BUKOPHCTaHI JUIsl BU3HAYCHHS MICIIEBUX aKTHBIB 1
MmiciieBux mpobieM. [lyxe BaxiauBuM Oyne Tou
¢dakr, KO Takui omuc Oyne  BKJIFOYATH
iH(opMAITit0 TTPO MUHYII YCIIIIHI iHIIATUBU K y
JIepKaBHOMY, TaK 1 y IPUBaTHOMY CEKTOpax.

Ha mactymHomy erami po3poOieHHst cTpaterii
ekoHOMiuHOro  po3Butky  SMART  growth
BH3HAYaIOTh Ll 11 AIJIBHOCTI, SKI OB ’sg3aHi 13
MiciieBUMU yMOoBaMH. OCHOBHOIO YMOBOIO JIAHOTO
eTamy € Te, 0 il MOBUHHI OyTH amOITHUMH,
npote peamicTuuHuUMH. Jasg  Olmbm  9iTKOTO
BU3HAUEHHs MijJel iX BapTO PpO3AUIMTH HA TpU
Kateropii, sKi B CBOIO 4Yepry MOIUIAIOTECS Ha
TiKaTeropii, a came I, OB’ 13aHi 13 MM ITPUMKOIO
MICIIEBOTO Oi3HECY:

— MiATPUMKA MIANPUEMCTB — METOI i€l
IISUTBHOCTI € MiATPUMKAa PO3BUTKY MiCLIEBOTO
0i3Hecy 1 3aimydeHHsI HOBOTO Oi3Hecy, 10 Yy LiIoMy
MOKIIUKAHO JIOTIOMOTTH TPUBAaTHOMY CEKTOPY Y
CTBOPEHHI HOBHUX pOOOYHMX MicCllb, CIPHSITH
KpeInuTHO-(piHAaHCOBiH CTAOITBHOCTI, POLIMPIOIOYH
1 auBepcu(ikyrOvr NOJATKOBY 0a3y, MONIIIIYIOUN
THM CaMKM SIKIiCTh kuTTS B OTT;

— PO3BHTOK BXE€ icHyrouoro 0OizHecy —
nepeadaydae MiIATPUMKY MiANPUEMLIB 1 CTBOPEHHS
MIITHOTO (QYHAaMEHTy JUIs 3alo4yaTKyBaHHS a0o
3anmydeHHss Oi3Hecy 1, BIANOBIAHO, HOBUX

MEIIKaHI[B, 30UIbIIyI0OYM KUTBKICTH POOOUYMX
Mmicp. [ligTpyMKa pO3BHTKY BXE ICHYIOUOTO
0i3Hecy MOKe BKIIOYATH MOKPALICHHS iCHYIOYOl
iH(pacTpyKTypH, OyAIBHAIITBO HOBUX MPUMIIICHB 1
CTIOpYI;

—3alydeHHs HOBOTO Oi3Hecy, 30Kpema Yy
NPIOPUTETHUX TaTy35X, CHPUSATHME PO3IIMPEHHIO
MOKITMBOCTEH JIJIsI IpalleBIAIITYBaHHS i 3MIIIHEHHS
ITOJaTKOBOI 0a3u;

— MATpUMKA MiANPUEMHHLTBA  Iependavae
320X0YEHHS TIJNPHEMINB JIO 3all0YaTKyBaHHS
HOBOi CIpaBH, THM CaMHM TiIBUIYIOYN T0OpOOYT
TPOMaJIH;

— MIATPUMKA  PO3BHTKY  ITiIPHEMHHUIBKOT
NiSIPHOCTI  y  palioHax  [IUIBHOT  3a0ynoBU
nepeadadae, 1o rpoMagd MOXKYTh BUPIIITYBaTH, J1€
caMe  TMOBMHHA  BECTHUCS  MiANPHEMHHIIBKA
IUSTBHICTE.  3a0XOUYIOYHM  HIiANPUEMHHUIITBO Y
NMEBHUX  MICISAX  TPOMaaHM, TaKUM  YHHOM
MiBUIIYIOTh 3arajbHUH PIBEHb JKUTTA CBOIX
MEIIKaHIIB, 0 y CBOI Yepry € KOHKYPEHTHOIO
NepeBaror MicleBoro OizHecy.

i, mop’si3aHi 13 MIATPUMKOI HaWMaHHX
MpaIliBHUKIB:

— PO3IIUPEHHST JOCTYNY A0 MICLIEBOTrO0 PHHKY
nparii nependavyae HAOMDKEHHS PUHKY pOOOYUX
MICIIb JIO MiCIIeBOI TpoMajand abo IOIMIICHHS
TPAHCHOPTHOI MEpeXi, y TOMY 4HuCIi 00JaTHaHHS
MIIOXITHUX 30H Ta 1HQPACTPYyKTypu I
BEJIOCHIIEIVCTIB TOIIIO;

— PO3LIMPEHHsI JAOCTYNy A0 MOCIYT SKiCHOT
3arajJibHOi  OCBiTH, mpodeciiiHoi  ocBiTH 1
miBuUIeHHs podeciiinoi kBamidikalli, B JaHOMY
BUIIAJIKy MOBa Hae Mpo 3a0e3leyeHHs HailMaHuX
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MPAIliBHUKIB ~ OCBITHIMH  MOJXJIUBOCTSIMH,  IIIO
JO3BOJIUTh iM YCHIIIHO KOHKYPYBAaTH Ha PHHKY
npani y MaiOyTHbOMY;

— IMABHUINEHHS SIKOCTI OCBiTH niTeil. HasgBHICTH
SKICHUX JepkaBHUX K Ha piBHI OTI € omHieto i3
HaBaXIMBIMIMX YMOB 3a0€3MEYEHHs SIKiCHOI,
HaJSKHAM YHHOM KBali(hikoBaHOiI poOOYOi CHIIH,
LUTl, TOB’sA3aHl 13 IOJIMIIEHHSAM SKOCTI JKUTTS B
OTT:

— MATPUMKA PO3BUTKY ICTOPHUYHOTO LEHTPY
OTT abo mijoBoro ii paifoHy MOXKE CTaTH [EHTPOM
po3Bar Ta po3apiOHOI TOPTiBIi, LEHTPOM, He
BiOyBalOThCSl BaKJIMBI MOJIl Ha PiBHI TPOMajH,
TPOMAJICHKI 3aX0TH;

— 3aTy9eHHS TOPTIBEIbHUX TOYOK 1 HEOOXiTHUX
MOCIIYT, IO KOPUCTYIOTHCS LIOACHHUM ITOTIUTOM, 10

neHTpy abo nminoBoro paitony. OTIT crane
Ba)KJIMBUM YHHHUKOM BHCOKOT SIKOCTi JKHUTTS,
—3a0e3nedeHHs]  KHUTIa  PI3HOTO  THUIY,

JIOCTYIHOTO JUIsl MEIIKAHIB 13 PI3HUM piBHEM
moxomy. HasBHICTB JXKHTA pI3HOTO THIY Mae
3a0e3MeynTd MOTpPeOH oA Ha PI3HHX eTanax
KUTTS 1 Kap’epu;

—  PO3LMPEHHS JAOCTYNy [0 BIAKPUTHX
TEPUTOPIlA, MAapKiB Ta IHINUX MICIh BiJMOYUHKY
CHPUSIOTH MOKPAIICHHIO (i3UNYHOTO Ta eMOLIHHOTO
ctany memkanmiB OTT;

— 30epexeHHs pUpoaHoro cepenosuina B OTT
1 HABKOJIO HEI € BaXIMUBUM A 3a0e3IeuyeHHs
MOJKJIMBOCTEH BIiJMOYMHKY, HAJICKHOI €KOJIOTTUHOL
CHUTYaIlil Ta eKOJIOTIYHUX TIepeBar, siKi B CBOIO Uepry
i IBUIIYIOTH SKICTh )KUTTS B OTL;

— PO3BUTOK MIIIOXIIHUX 30H Ta BEJIOCHUIICTHUX
MapmipyTiB TOBHHHO 3a0€3MEYWTH  YHCENbHI
TIepeBary JIs MEIIKAHIIB, MPAI[iBHUKIB i TYPHUCTIB,

—30epexeHHs] YHIKaTbHUX AaKTHBIB 1 pHC
MICIIeBOT TrpoMagu Mae 3a0e3NeunTH YHiKabHUN
xapaktep OTI, cnpusith igeHTHYHOCTI rpomany,
YTPUMYIOUH X MEIIKaHIIB 1 3aJlydyaroud HOBHUX
MEIIKAHIIB 1 HOBUH Oi3HEC;

— Oarato(yHKI[IOHATBHICTh BIAIIOBIJHUX
TEPUTOPIi TOJETIIUTh JOCTYI O MiCIsl poOOTH,
JIO3BOJIUTh TIEPECYBATUCS MIIIKK 1 HAa BEJOCHUIIEI
a0b0 CKOPOTHTH BiJICTaHb JIO MICISl TPHU3HAYSHHS.
CTBOpEeHHsI TakuxX paioHIB Moxe OyTH MNepIIuM
BRXIUBUM KpPOKOM Y CTpPATETiYHOMY pO3BUTKY
OTT;

—3a0e3MedeHHs] CyMICHOCTI  CYCIAHIX — CiJ,
paiioHiB Mae 3a0e3MeUNTH CTBOPEHHS CepeIOBHILA,
CHPUSTIUBOTO JIJIsl PO3BUTKY MicIieBOro GizHecy;

— NIATOTOBKA J0 KJIIMAaTHYHHUX 3MiH. 3BaXKarOun
Ha KIIMaTU4YHI 3MiHH, sIKi BigOyBalOThCS y CBITi,
JIesKI  TpOMajaM ILIAHYIOTh CBi  €KOHOMIYHHUI
PO3BHTOK  TakUM YHHOM, [I00  3aXHCTHUTH
MEIIKaHI[IB TpOMaaM, MicueBuid Oi3HeC Ta
iHGpacTpyKTYypYy, BUKOPHCTOBYIOUH HOBI
MOXKJIMBOCTI, SKi TOB’S3aHl 3  KIIMAaTHYHWMH

3MiHAMH, B TIO3UTUBHOMY pycii. TakuMm dYHHOM,
rpoMajy, 1[I0  MOXYTh  MPOJACMOHCTPYBAaTH
PO3YMiHHS HIMOBIPHOTO BIUTMBY KJIIMAaTHYHHUX 3MiH
Ha MICIIEBY €KOHOMIKY, € TPUBAOIUBIIIAMH I
IHBECTOpiB,  SAKi  MIHYIOTh  JOBTOCTPOKOBY
CTaOlNBHICTD 1 Oe3MeKy.

3aKIFOYHUMU JisIMH I[HOTO €TaIy € BU3HAYCHHS
IHIUKATOPIB piBHS TIOCSITHEHHSI TIJIeH,
BukopuctoBytou siki OTT 3Moske OL[iHUTH TIporpec

y poOoTi 1 HampsIMOK, Yy SKOMY TIOBUHHA
PO3BHBATHUCS IPOMAA.

YerBepTnii eran  po3poOJeHHS — cTpaTerii
ekoHoMiuHOro  po3BuTtky  SMART  growth

nependadac BU3HAYEHHS ICHYIOUMX AaKTHBIB 1
MIEPEeIIKO/I, 10 MOXKYTh CTaTH Ha 3aBajli peaizamii
crparerii. JlaHuit eranm € BaXJIMBUM KpPOKOM,
OCKUTBKH  CHpUATHME  BHOOpPY  HEOOXiTHUX
IHCTPYMEHTIB 1 peCypciB, MOKIMKAHUX TOIONATH IIi
MEePEIKOAH

Ha nm’stomy erami o0uparoTh  HaJekKHi
IHCTpyMeHTH Ta 3aco0u peamizamii cTparerii
ekoHoMmiuHOro  po3BuTtky SMART  growth.

VYpaxyBaHHs NEPEUIKOA MiABUINYE SHEKTUBHICTD
o0paHOTO IHCTPYMEHTAapilo, IHKONH JTOCSATHEHHS
MeBHOI METH TMOTpedye BHUKOPUCTAHHSA JABOX 1
Oimpmre  inctpymenTiB.  Tomy  medt  eram
MPUCBSYCHUI 1HCTpYMEHTAM peai3alii MOJITHKY 1
3axo/aM, SKi TPOMagW MOXYTh 3IIACHIOBATH Yy
MeXKax cTparerii eKOHOMiYHOTO po3BUTKY SMART
growth.

Takum 4uHOM, OOHMparO4M JUII €KOHOMIYHOTO
po3Butky crparerii SMART growth, o0’enHani
TEPUTOPiaTIbHI TPOMAJM MOXYTh CTBOPIOBATH HOBI
BYJNHWIli, palOHH 1 TWIATPUMYBaTH iCHYIOYI,
CTUMYJIIOBaTH  COILabHY, TPOMAJISHCBKY Ta
¢iznuny AKTUBHICTb. Kinnesoto METOIO
3aCTOCYBaHHS ~ CTparerii Mae CTaTh 3axHCT
HaBKOJIMITHBOTO ~ CEPEJOBHINA 3  OJHOYACHUM
CTUMYJTIOBAaHHSIM €KOHOMIYHOTO 3POCTaHHS.

3a JIOTIOMOT010 BUKOPHUCTaHHS TUTS
eKoHoMiuHOro po3BuTKy crparerii SMART growth
00’eTHaHI TepUTOPiaTbHI IPOMAId OTPUMYIOTh TaKi
nepeBaru:

— IpOMaJii €KOHOMJIATBH PECYPCH, IHBECTYIOUH B

iCHylouy iHQpacTpyKkTypy Ta  BiIHOBIIOIOYHU
icTopu4Hi OyiBi;
— MPOEKTYIOYM JKUTIIOBI KBapTalid, B SKHX

Mara3uHu, OQicH, IIKOJIM, MOJHUTOBHI 3aKIaiH,

napkd Tomo OyayTe po3TaloBaHi  moOnm3y
OyIWHKIB, TpoOMaad HANAIOTh JKUTEISIM Ta
BiJ[BilyBauaM  MOXITUBICTh 06e3  mpobiem

nepecyBaTUCs y OYIb-sIKUI crIoci0 (Y¥ TO MIIIKK YK
OyIb-SIKUM TPAHCIIOPTOM);

— PI3HOMAaHITHICTh PI3HUX THIIIB JKUTIIA JIa€
MOJKJIMBICTD JIIOASM MOXHJIOTO BiKy 3ajUILATHCS B
OKOJIMIISAX 3 BIKOM, MOJIOJIUM JIFOJISIM — JIO3BOJIUTH
co0i mepiumii Oy IUHOK, a CiM'sIM Ha BCIX eTarax Mix
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HAMH — 3HAUTH Oe3MeUHUH, MPUBAOIMBHI Oy THHOK,
SKHI BOHU MOXKYTbH CO01 TO3BOJINTH;

—3aBASKH PO3YMHHM MiJX0JaM 0 3pOCTaHH,
AKi TIOKPAIIyIOTh KBAPTAIH Ta 3aTy4alOTh JKATEIIB
IO pillIeHb 00 PO3BUTKY, ITi TPOMAN CTBOPIOIOTH
EHEpriiiHi Micls JIs )KUTTS, poOOTH Ta irop;

— BHCOKa SKICTh JKUTTS POOUTH IIi TPOMaaH
E€KOHOMIYHO KOHKYPEHTOCIPOMOXKHUMH, CTBOPIOE
JIJIOBI MOYJIMBOCTI Ta 3MIIHIOE MICIIEBY ITOJAATKOBY
Oa3sy.

3a  JOMOMOTOI0  CTpaTerii  €KOHOMIYHOTO
po3Butky SMART growth OTI" MOXyTh BUPIIINTH
npo0JeMu, 3 SKUMHU BOHU CTUKAIOTHCSI TiJ] 4ac CBOTO
icHyBaHHS ((QYHKIIOHYBaHHS), 30KpeMa TpoMaaaM
yacTo He BHCTadae KaapiB 1 pecypciB. [lana
CTpaTerisi JomoMarae poO3CTaBUTH NPIOPUTETH Y
TUTaHaX 1 BU3HAYMATH MAJIOBiIOMI pe3yJibTaTH, SKi
MoxyTh Habmmutm OTI 1o iX exoHOMIYHHX,
comiampHUX 1 ekosoriyamMx 1imed. Crpareris
€KOHOMIYHOT'O PO3BUTKY MOBHHHA MiATPUMYBATH
MiAIPUEMCTBA 1 PAIiBHUKIB, TOKPAIIyBaTH SKiCTh
KUTTS. [linXoau po3yMHOTO pO3BUTKY (3pOCTaHHS)

00'€eTHYIOTH IIi €JIEMEHTH 1 BU3HAIOTH OajaHC MiX
HUMH 1 HEOOXIIHICTh CTBOPEHHS IOBTOCTPOKOBOI
BapTOCTi HA TOJATOK 10 KOPOTKOCTPOKOBOI BUTOJIH.

BucHOBKH 1 TmepcHeKTHBM  MOAAJIBIIMX
AocaigkeHb.  JlocmiKeHHS — IOKaszajao, IO
3aCTOCYBaHHS 00 ’€IHAaHMMH TEPHUTOPIATEHUMHU

TpoMaZiaMy Il eKOHOMIYHOTO PO3BUTKY CTpaTerii
SMART growth po3yMHOTO 3pOCTaHHS TOTIOMOXKE
rpoMajiaM pOCTH TaKUM YHHOM, 00 PO3LIMPIOBATH

CBOI  E€KOHOMIYHI  MOXKJIMBOCTI,  OJHOYACHO
3aXMINAI0YNA  3IOPOB'S JIIOMWHA 1 HABKOJHUIITHE
CepeloBHINle, 3adydyaTH IHHOBAIlii B HAYKOBI

BIIKPUTTSI, BPaXOBYBAaTH CydacHi moTpeOu OizHecy
i ocobmmBocTi periony. Came 3 BHKOPHUCTaHHAM
maHoi crparerii OTIT MOXyTh NEBHOIO MiporO
CIIPOTHO3YyBaTH PO3BUTOK PETiOHAJIBHOI/TEPHUTO-
pianbpHOT  COIiaTbHO-€KOHOMIYHOI CIIUTFHOTH Ha
JIOCUTh TiependavdyBaHUil TmepioJ, a BiaTak —
cnpoOyBaTh BIUIMHYTH Ha IIed PO3BUTOK dYepe3
CUCTeMYy IJIeH 1 Jiif, 10 € 3MICTOM CTpaTerii
€KOHOMIYHOTO PO3BHTKY.
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10. A. KopmbiikuH. CTtpaTterusa 3koHomuuyeckoro passutusa SMART growth piaa
06 beJUHEHHBIX TEPPUTOPHAIBHBIX OOLIMH

B cmamve uccnedosaHo  3HaYeHUe  cmMpame2u4ecKko20  NJAAHUPOBAHUS 041  065edUHEeHHbIX
meppumopuaabHbix 06wWuH. [Ipuseden nepeyeHb OCHOBHbBIX Npob6/eM, 803HUKAIOWUX 8 OOWUHAX 80 8peMs UX
GYHKYUOHUPOBAHUS. YecmaHo8/1eHOo, Ymo 018 3IKOHOMUYECK020 pa3sumusi 00se0UHEeHHbIX MmeppumopudabHbuIX
06WuH caedyem UCno/1b308aMb cmpameauio sKoHomu4eckozo pazsumusi SMART growth uau, dpyzumu cioeamu,
cmpamezuro pa3yMHoz0 / UHMeA1eKkmyaabHo20 pocma. Packpbimbsl npuHyunsl npumeHeHuss cmpamezuu SMART
growth, onpedesieHbl smanbul ee pa3pabomku U npeumyujecmad 0151 06sedUHEeHHbIX MeppuUMopuUaIbHbIX OGWUH .

Katoueswle cs108a: 06seduHeHHble meppumopuda/ibHble 06WUHbl, passumue, UHmMeJ/1/1eKmyaJ/ibHoe paseumue,
cmpamezuveckoe n/aaHupoeaHue, cmpamezus.

Yu. Kormishkin. SMART growth economic development strategy for associations of
territorial communities

The article explores the essence of strategic planning for united territorial communities. The list of the main
problems that arise in communities during their functioning is given. It is justified that for the economic development
of united territorial communities it is necessary to use the strategy of economic development SMART growth, or in
other words the strategy of smart / intellectual growth. The principles of application of the SMART growth strategy
are revealed, the stages of its development and advantages for UTC(United territorial community) are determined.

Keywords: united territorial communities, development, intellectual development, strategic planning,
strategy.
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MuKko/1aiBCbKMM HalliOHAJIbHUM arpapHUM YHIBEpCUTET

JlocaidoceHo cymHicmb noHsamms pusuky ma posaAsHymo Kjaacugikayilo coyiaabHUX pusukie
domozocnodapcms. IlpoaHanizoeaHo coyianbHo-demozpagiuHy xapakmepucmuky domozochodapcme YKpaiHu.
Po3enssHymo ocHo8HI hokasHuku, hpodiai, 03HaKku 6idHocmi ma HanpsiMu ekoHoMiuHoi denpueayii. BusHaueHo
Hallbinbw 6naueosi 4UHHUKU, wo hideuwyroms ii puduk: 6azamodimHicms, 6e3pobimms, pieeHb oceimu.
IlpoaHanizosano enaue Hacaiokie COVID-19 Ha 3pocmaHHs cOYyianbHUX pudukie: o4iKyemvbCsi 3pOCMAHHS PigHs
6idHocmi y ecix munax domozochodapcme Ykpainu (ocobauso nidsuwjeHutl pusuk y domozocnodapcme 3 dimbvmu)

ma 36iabweHHs pieHs 6e3pobimmsi.

Kamwowuoei caoea: pusuk, domozochodapcmeo, 6idHicmb, ekoHoMiYHa denpueayisi, 6e3pobimms, HaceseHHs

[ocranoBka mnpodsemu. CkiIagHa COIaIBHO-
EKOHOMIYHA CHUTYaIlis], SKa CKJIANacsd Ha ChOTO/ICHHI B
CYCHiJIBCTBI, Hece B co0i 3arpo3u Ta HECTaOLIBHICTH
yKpaiHChKiii ciM’i, momorocnoaapctBy. OcoOarBo
HEraTMBHUIM BIUIMB HA IIABUIIECHHSI COLIAIBHO-
EKOHOMIUHMX pH3HKIB Ma€ CHUTyallis, TOB’s3aHa 3
MaH/IEMIi€I0 KOPOHABIPYCHOT XBOPOOW, IO 3HAYHO
YCKIIaJHUIa MOXIIMBOCTI JIOCTYITy —IIpare3IaTHUX
YJIeHIB JIOMOTOCIIOIaPCTB JI0 POOOTH, sika 3a0e3redye
crabuteHMil noxim Ta Oesneky. Ilpm 1pomy ciij
3ayBaKHTH, IO ITiJI Yac KapaHTWHY 3Ha4YHa YacTHHA
TOJIIB JIOMOTOCTIOZIAPCTB BTpATWII pobode Micte (B
JICAKUX BUTIAIKAX TAMYACOBO). [IpOrHO3 eKOHOMIYHOTO
Ta COIaNbLHOro po3BUTKY Ykpainu Ha 2020-2021 pik 3
ypaxyBaHHsM BILMBY Haciigkie COVID-19 we nae
MOXITUBOCTI 3pOOWTH ONTUMICTHYHI BUCHOBKH [1,2].
ﬁMOBipHiCTL MOTJIMOJIEHHS, TIOIIUPEHHST COLIATbHO-
CKOHOMIUHHMX PHU3HUKIB JIOMOIOCIIOJIAPCTB 3POCTaE, a
TOKpAIIeHHs] PIiBHSA 1 SIKOCTI JKWTTS HacelieHHS He
OYiKY€ETBCSL.

AHaNi3 ocTaHHIX JOCTIIKeHb Ta MyOsiKamiii.
JIOCHIPKEHHIO  COLIAJIbHO-€KOHOMIYHMX  PU3HUKIB
NPUCBSYCHO YWCIIEHHI TMpali YKpaiHCBKHX BYCHHX,
3okpema: E. Jlianoroi, O. Hogikosa, JI. llamineroi,
B. Hagparu, JI. Uepenbko Ta iH. Po3risHyTto
PI3HOMaHITHI acleKTH JaHOi MPOOJIeMH B ITyOITiKaLisIx
3apyObKHUX BueHMX, Hampukiad: Y. beka, K. Jlefika,
M. lyrnaca, X. Cazepiens.

© Kpusosa I. T, IBanenko T. 4., 2020

E. JlibanoBa Bim3Hauaia BigMIHHICTH MPHPOAU
COIiaJIPHUX Ta €KOHOMIYHUX PU3HKIB Ta 3ayBa)KyBaja,
0 COMIAGHI PH3UKKA € BHUPWKEHHSIM HAHOUTBII
OYiKyBaHOI BIPOTiIHOCTi 3MiHM THCTHTYLIHHOTO TOJS
Ha KOPUCTh THUX UM IHIIMX COINATbHUX TPYyN Ta
MATPUMKE ~ IMX ~ TIEPETBOPEHb  HAWOUIBIIONO
(HaliaKTHBHIIIO) YaCTHHOIO cycminbetBa [21]. B
KOJISKTHBHIM MoHorpadii 3a penakiiero E. JlibanoBoi
JOCITKYIOTBCSL  leMorpadiuHi acTieKTH COIlialbHUX
PVBUKIB Ta OCHOBHI COILialbHI pU3UKH Yy cdepi mpari,
TaKOX HAYKOBIIIMHU PO3MJIAAAI0THCS COLIA/IbHI PU3UKU
3 MMO3HIIi# JIFOICKKOro po3BUTKY [13].

Y nmocmimkennsx O. HoBikoBa corlianbHi pH3UKA
PO3IISAAIOTECS 3 TO3MIIHN colianbHol Oesneku. [Tpu
LLOMY CepeJl HallBaroMilux HeOe3MeUHUX BHY TPIIITHIX
COIiaJIbHUX 3arpo3 (sIKi MarmTh BIMB Ha 3arpo3d
HAIllOHAJIbHINM Oe3Melli) BiJ3HAUYa€ BUCOKHI PIBCHb
OimHocTi HaceneHHs kpaimu [22]. JI. Illaminesa
MpoBea aHalli3 IHTETPAbHOTO TIOKa3HWKA PIBHSA
COLIJIbHUX PHU3WKIB Ha pErioHAIbHOMY piBHI Ta
BU3HAUMIIA CTpaTeriyHi TPIOPUTETHI HAmpsMu  iX
MiHimi3aLii y perioHax YKpaiHu 32 OCHOBHUMH BHIaMH
comiayibHMX pm3uKiB [6]. B. Haapara mnpoBonus
OIIHIOBAHHSI COIIAILHUX PU3HUKIB Y TPYJOBIH cdepi Ta
JOCITIIKYBAaB COI[iajlbHE CTPaxyBaHHS SIK TOJOBHHM
MEXaHi3M PETYIIOBaHHS COLIabHUX PHU3UKIB [5]. VY
LJIOMY, OUIBIIICTh BITYM3HSIHUX HAYKOBIIB BiJIHOCUTH
COIlIJIbHI PU3UKH came JI0 chepu Ipalli, poOssuau
aKIIeHT Ha Aoxojax iroaunu [13].
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[uTanHs pm3uWKIB ~ OiTHOCTI, MaTEpiaILHOTO
CTAQHOBHINIA JIOMOTOCTIOZIAPCTB JOCTIiPKEHO
JI. YepeHbKko: aBTOp Big3Hauala 3aJICKHICTh PIBHS
JIOXOJTy TOMOTOCTIOIAPCTBA BiJ iX CKJIa/Ty Ta BiAMiTHIIA
HaiOLTBIT Baromi (hakTOpH, IO BH3HAYAIOTH OCHOBHI
npodim OigHocti [13]. V konekTuBHINA MOHOTrpadii,
TIPUCBSTYEHIN JTOCHTIIKEHHIO BIUTUBY KOPOHABIPYCHOL
XBOopoOM Ha  OigHICTP  HACENCHHA  YKpaiHd,
BHUOKPEMIICHO OCHOBHI COIlIaJIbHO-CKOHOMIYHi
HACNIAKA Ha pIiBEHb KHUTTS JIOMOTOCIOJAAPCTB.
BianoBigHO 10 IPOTHO3HOI OITIHKK PiBHS OiTHOCTI Ha
2020p., ouiKyeThcsi 3pOCTaHHs PiBHS OITHOCTI y BCiX
THMaX JOMOTOCTIONapcTB (ocobmamuBo 3 AiTeMH) [9].
Omxe, Bce BHUIIE BUKIAJAEHE IOBOAWTH, IO OILIIHKA,
aHai3 Ta MOHITOPHHT COIIATEHO-€KOHOMITHIX
PH3UKIB JOMOTOCIIOAApPCTB YKpaiHU Ha CHOTOJCHHS €
AKTYaITBHOO Ta BXKIIHBOIO TEMOKO JIOCIIIKCHHSI.

MeTo10 CTATTi € IOCTIPKEHHS CYTHOCTI TTOHSTTS
«COIIbHO-CKOHOMIYHMH ~ PU3UK»,  NPOBEJICHHS
aHAIT3y ColiaNnbHO-AeMOrpadiuHoi XapaKTepPUCTUKH
JIOMOTOCTIOZIAPCTB  YKpaiHM Ha OCHOBI TIOKa3HHKIB
OlIHOCTI Ta BHU3HAYEHHS HANOUIBII BIUIMBOBUX
(akTopiB, 1110 MiJABUILYIOTh PiBEHb PUZUKY O1JHOCTI.

Buknan ocHoBHoro wmarepiamy. Pmuk — 1me
IMOBIpHICTh HE3MIICHEHHS 3aIUIAHOBAHWX IIJIed ado
HEOTPUMAaHHS OYiKyBaHOTO pe3yJbTary, B Oyab-sIKOMy
BUIAJIKy HOTO MOYKHA TIOB’SI3aTH 3 MIHJIMBICTIO JIOXO/IiB
Ta BUTpaT. PH3nKy Baxko TmO30yTHCS, ane HUM

MO>KJIBO KEPYBaTH Ta 3BECTH JI0 MiHIMyMy. LlikaBuM €
aHANI3 PU3WKY SK HEraTUBHOIO, TaK i TMO3UTHBHOIO
SBUIIA. 3  HEraTMBHOI TOYKM  30py  PHU3HK
MIPEACTABISIETECS  SIK  B3a€MOJIA CYCIIBCTBA 13
3arpo3amd, SKi MMOCTIHHO BWHHKAIOTh B ycCiX cepax
(YHKUIOHYBaHHS CyCHiIbCTBA. 3ayBaKUMO, IO PH3HK
— HEBiJ'€MHAa YaCTHHA >KUTTS JIOAWHH, Ta TIO CYyTi
IIpeACTaBIsie cO00K0 CBOOOY BHOOpY IUTsA Hel, OanaHc
MIK CTaOLIBHICTIO Ta HECTIiHKICTIO. OTKe, MO3UTUBHUI
XapakTep pU3MKY BHCTYIAE B JOCATHEHHI OakaHOTro,
OYiKYBAaHOTO pE3yJbTaTy, SKHH MOJKIJIMBO BBAXKaTH
HACNIZKOM paHillle TPUHHATHX pirieHs [13].

OIiHIOETHCS PIBEHb PU3KKY 32 JJOMIOMOT'OFO METOTIB
MaTeMAaTHYHOI CTAaTUCTUKU Ta Teopii BiporigHocTi. Sk
Bkazye B. Hampara, mociimkeHHs pu3rKy B COMIATBHIN
IUIONIMHI OB S3YIOTh 3 HEBH3HAUCHICTIO TIOJIH,
PE3YIIBTATOM SIKHX € 3HIKEHHs JoOpoOyTy HaCeIIeHHSI.
[Tpu IBOMY JIOCITLTHUK BiZI3HAYAE, o
JIOMOTOCTIOZIAPCTBA € BPA3NUBi MEpe] PU3HKaMH, SIKi
MalOTh Pi3Hi JKepena MOXOPKEHHsI, a came: PUPO/IHI
abo anTpomoreHHi [5]. JlesKi TOCHITHAKNA BBaXKAIOTh,
IO COINAIbHUIA PHU3UK SIK SBUILNE Ma€ TPOSB B YCIX
cepax KHUTTEMISIIBHOCTI JIFOJIMHU Ta BKJIIOUYaE B cebe
HACTYITHI PU3UKU: y cdepi 3alHATOCTI, TeMorpadidHi,
pym3WKH  OiTHOCTI, pPHU3WK BTpPaTd 3IOPOB’S Ta
pare31aTHOCTI, colliajibHa HECTaOUTBHICTD,
HE3aJI0BUILHUIA €KOJIOTIUHMH cTaH [6]. Moxmsi
COIliaJlbHI ~ pm3WKA 32  (DakTopamMu  BIUTHBY
MIPEACTaBICHO B Tabmui 1.

Tab6saung 1

Mo:x/IMBI coLia/IbHi pU3UKH A0MOI0CIOAApPCTB

dakTopu BNANBY

XapaKTepucTuKka 3arposu

EKOHOMIYHI

Be3pob6iTTa; BigHICTb; 3HUKEHHS KUTTEBOTO PiBHA 40 MEXI, HUXKYOI 32 MiHIManbHy

dizionoriyHi

HW3bKMIN noTeHuUian camosabesneyeHHs: BiK (AUTUHCTBO, CTapicTb); CTaTb; CTaH
340pOB’A; MaTePMHCTBO; BTPaTa NpaLe3faTHoCTi; CMepTb

OcobucTicTb NtoaMHU

CoLiabHO-MNCUXOOTiIYHI XapaKTEPUCTUKM iHAMBIAA: NOBEAiHKA, CNOCIO KUTTS

OemorpadiyHi

BaraTo4iTHiCTb; HenoBHa cim’s; BTpaTa rogyBanbHuUKa

BupobHuyo-npodeciitHi

0cob61BOCTI TPYAO0BOT AiANbHOCTI; YyMOBM Ta XapaKTep npai

Joicepeno: eusnayeno 3a peyrbmamamu Onpayiogants ananisy aimepamypuux odxcepen [5,6]

BinmosimHo nm0 parudikoBaHoi konBeHiii MOII
Nel02  «KonBeHmiss mpo  MiHIManbHi ~ HOPMH
COLliaJIbHOrO  3a0e3meueHHs» Ta  €BPONEHCHKOro
KOJIEKCY COIliaJlbHOTO 3a0e3neyeHHs, COIliaJIbHI
PU3MKH (SKi BPaxOBYIOTb JJIsI HAJAHHSA TIPOLIOBOL
JIOITOMOT'H, COLaJIbHIX BUILIAT) MOKJIMBO
Ki1acu(iKyBaTH 3a TAKUMH OCHOBHUMH IIapaMeTpaMHu (a
caMe oOcTaBMHaM, 32 SIKHX HAJA€ThCS JIOTIOMOTa):
XBOpoOa, 0e3po0ITTs, CTapicTh, BUPOOHMYA TpaBMa:

TpyOOBE KaJiUTBO, mpodeciiiHi  3aXBOPIOBAHH,
Hellpane31aTHICTh, IOBHA BTpaTa CIIPOMOXKHOCTI
OTpHMYBaTH  3apO0ITOK, CMEpPTh TONYBAJIbHUKA;

BariTHICTh Ta MOJIOTH; IHBAIITHICTG [7, 8].
Kpwuza B ekoHOMIIII Ma€ CyTTEBI HACIIKU ISl BCIX
cdep KUTTEMISIIBHOCTI CYCIIbCTRBA, a B COLIAIILHOMY

aCTIeKTi Hece 3arpo3y 0e3poOiTTs, 3HWKEHHS JTOXO/IIB
ciM’l, OOMEXEHHS MOXJIMBOCTEH JUIS ITOJIIMIIEHHS
pPiBHS 1 SIKOCTI JKUTTS, TOTIPIICHHS COLIAJILHOTO
cratrycy Jromuan. Omke, BCI 1 HeOe3meku
XapaKTEePU3YIOTh MOHSTTS COIIAIbHOTO PH3UKY.
JlomorocriofiapcTBo € 0araTorpaHHUM YHIKaITbHUM
COLIAJIBHO-€KOHOMIYHMM YTBOPEHHSIM Ta TMOB’S3aHO 3
ycima cdepamu KHUTTS CYCIIUILCTBA Ta, 03 CYMHIBY, €
Horo ocHoBoto. JlocmipkeHHst y Wil cdepi iCHYIOTh B
OaraTbOX Haykax: EKOHOMIYHil Teopii, COLioJOrii,
neMorpadii, CTaTUCTHIII, ICHXOJIOTI] TOIIO.
BignorigHo mo crarti 1 3akoHy Ykpainu «IIpo
Bceykpaincbkuii nepenuc HaceJIeHHs», i TEPMIHOM
«IIOMOTOCTIOZIAPCTBO» PO3YMIIOTh CYKYITHICTB OCi0, sIKi
CIUILHO TIPOXUBAIOTH B OJHOMY  JKHTIIOBOMY
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MpUMIIIeHHI a00 Horo JacTuHi, 3a0e3medyroTh cede
BCIM HEOOXiIHUM [UIi JKHUTTS, BEAYTh CIJIbHE
TOCIIOAPCTBO, MMOBHICTIO 200 YaCTKOBO 00'€THYIOTH Ta
BUTpadaroTh KomTH. Lli oco6m MoxyTh TiepedyBaru y
POJMHHUX CTOCYHKaxXx ab0 CTOCYHKax CBOSIITBA, HE
niepeOyBaTh y Oy/Ib-sIKHX 3 IIUX CTOCYHKIB, 200 OyTH 1 B
THX, 1 B IHINNX CTOCYHKax. /loMorocmnogaapcTBo Moxe
cKiamatucs 3 omHiei ocobm [3]. Jlame BuU3HAYCHHS
BUKOPHCTOBYETBCS 1 B METOZOJIOTTYHHX MONOXKEHHSAX 3
opranizarii JICP’)KaBHOTO CTATUCTUYHOTO
cnocrepeskeHHsT  «OOCTeKEHHI  YMOB  JKUTTA
JOMOTOCTIOZAPCTBY». 3ayBaXHMO, IO B Cy4YacHHX
YMOBaxX MOHSITTS «CIM’S» Ta «IOMOTOCIIONApPCTBaY
nyxe OJM3bKi, ajpke BCl mporiecH aeMorpadidHoro,

COITIATbHO-eKOHOMIYHOTO XapakTepy BiIOyBalOTHCS Y
MexKax cimi. YacTka TOMOroCnoIapcTB, y CKiIafi SKUX €
ocoOu, He TOB’A3aHi POAMHHUMH CTOCYHKaMH,
cradoButh  0,24%  Big  3arajgpHOi  KUIBKOCTI
JomMorocmonapcTs [3,12].

Jani Tabnuui 2 cBigyars, M0 B CEpeJHHOMY PO3MIp
YKpaiHCHKOTO JIOMOTOCIIOZIapCTBA (bakTHIHO
HE3MIHHUIA Ta cTaHoBUTH 2,58 oci6. Hampuxman, y
kpainax €C y 2018p. mel MOKa3HUK CKIaB Yy
cepemHboMy — 2,3 ocobu, Tofi K B YKpaiHi Ha TOW
MoMeHT 2,6 oci6. Ilpm mpoMy  OimbIIiCTH
JOMOTOCTIOZIAPCTB MalOTh y CBOEMY CKJIaji BI 0cOOH
(33% Bix 3aranbHOI KITHKOCTI B CEPEAHBOMY 32 TEpPiox
2017-2020 pp.) Ta TpH 0COOH.

Tabung 2
ConiasibHO-AeMorpadiyHa xapaKTepUCTUKa JOMOrocnoapcTB YKpainu
MoKasHMKK 2017 p. 2018 p. 2019 p. 2020 p.
CepefiHilt po3mip Aomorocnogapcraa, ocibo 2,58 2,58 2,58 2,58
KinbKicTb fOMOrocnoaapcrs, TMCAY 14985,6 14934,9 14881,7 14784,3
Posnogin pomorocnoaapcts 3a KiibKicTio 0oci6
y ix cknagi,%:
ofHa ocoba 19,9 19,7 19,8 18,7
OBi ocobu 32,0 32,8 34,2 35,3
Tpu ocobu 27,3 26,5 24,7 26,2
4oTUpK 0cobu i binble 20,8 21,0 21,3 19,8
YacTka gomorocnoaapcTs i3 gitbmu o 18p., % 38,2 37,8 37,9 37,7
YacTtka gomorocnogapcts 6e3 aiteit, % 61,8 62,2 62,1 62,3
Po3noain gomorocnoaapcrs i3 Aitbmu 3a
KiNbKiCTIO AaiTel y ix cknagi,%:
oAHa ANTUHA 75,9 75,5 74,8 79,4
OBi AUTUHN 21,2 20,9 22,5 18,1
TPU AUTUHM i Binblue 2,9 3,6 2,7 2,5
Po3nogin somorocnogapcts 3a HasABHICTIO
npawoymnx ocib y ix cknagi,%:
€ npavtotodi ocobm 71,6 71,8 66,2 66,6
HEMaE npawoYmnx ocib 28,4 28,2 33,8 33,4
KoedilieHT eKOHOMIYHOro HaBaHTaXKeHHA Ha
NpPaLoYoro YaeHa LOMOrocnoaapcTea, pasis 2,21 2,19 2,42 2,38

IDicepeno: cknadeno 3a danumu Jepacasnoi cnyacou cmamucmuxu Yxpainu [4,17]

3ayBaXMMO, MO CIIOCTEPIra€Thbesi  MIOPivHE
3MEHIIICHHS KiJTbKOCTI JIOMOTOCIOIAPCTB YKpaiHw,
Hanpuknazn, y 2020 p. B mopiBHsHHI 3 2017p. ixHs
YHUCENBHICT, cTasia MeHmor Ha 201,3  THC.
BigMiTiMo, 1110 3HAYHA YacTHHA JIOMOTOCIOIAPCTB
icHye 0Oe3 mitei, a 3a mepion 2017-2020 pp.
pu0IM3HO 76% JIOMOrOCIONAPCTB MAIOTh Y CKIIaIi
mumre 1 mqutury. B 2020 poui cepen 14784,3 Tuc.
noMorocnoaapcTs 67% manu npamrodux ocid, npu
npoMy 48% J0OMOroCIomapcTB y CBOEMY CKJIaji
MalTh ONHY IIpamoody ocodby Ta 43% — nBoe
MPAIOIYHNX, CEPEeNHS KUIBKICTh MPAMIOKYUX Y
PO3paxyHKY Ha OJ[HE JJOMOTOCIIOIapcTBO ckianae 1,1
0coOH, a Koe(illieHT eKOHOMIYHOTO HABAaHTAKEHHS
Ha MPAaIOIY0ro 4wieHa JoMorocnojapctsa — 2,38
pasu. HeoOxiHO BIAMITHTH TEHICHIIO MO0

CKOPOYCHHSI IUTOMOI Bark JOMOIOCIONAPCTB, Y
CKJIaJIi SIKUX € MPaIrordi ocoou (Ha 5,0 B.I1. 3a mepion

2017-2020 pp.). Ta  3pocraHHi  KoedimieHTa
€KOHOMIYHOTO HaBaHTAXECHHS. Orxe,
y3arajipHIOIOYHM,  BIAMITHMO, IO B  I[JIOMY

nemorpadiuHi XapaKTepHCTHKH Taki: YKpaiHCbKe
JIOMOTOCIIOJIAPCTBO He 0araTtojiiTHE, Y CBOEMY CKIIai
MaroTh 3 0COOH, IO MOXKIIUBO PO3YMITH SIK CIM’0, B
SIKil 0aTbKM yTPUMYIOTh OJHY TUTHHY.

3ayBaKMMO, 10 Taka colliaibHa 3arpo3a y
BUIJIAAI OIHOCTI MOXE 3HAYHO 3pPOCTATH [
BIUIMBOM JeMOrpa(iuHiNX YWHHMKIB, HANPHUKIAL 3
HapOILKEHHSIM Jpyroi abo Tperboi auTuHU. llpu
OMY JieMorpadiyHuil YUHHUK Ma€ OLTbIIHIA BILUIUB,
HDK EKOHOMIYHMH (pU3MK BTpaTH pobotn). Y
HAIIOMY JOCIiPKEHHI aKIEHTYEMO yBary caMe Ha
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COIIAIbHO-CKOHOMIYHUX  PH3WKaxX  JOMOTOCIIO-
JapCTB, 3 IUX MO3UILINH BaKIUBUM Ta aKTyaJbHUM €
aHamiz pusuky OimHocti. Ilim TepmiHOM «puU3HK
01THOCTI» MOXKHA PO3yMITH BipOTiIHICTH BTpa4aHHS
MOJKJIMBOCTEH KHUTH 32 CYYaCHUMHU CTAHAAPTAMH 5K

OKPEMOIO OCOOHUCTICTIO, TaK 1 CYCHIIBCTBOM Y ITLIOMY
[10]. ¥V Tabmaumi 3 mpeacTaBieHO OCHOBHI TOKa3HHUKH,
SIKI BAKOPHCTOBYIOTh BiZIIIOBITHO 10 3aTBEPAKEHOI B
Ykpaini MeToauky KOMITIEKCHOT OIIHKH O1THOCTI.

Tabaung 3

OCHOBHIi NOKa3HUKHU GigAHOCTI

MoKasHMKK

XapaKTepucTuKa

FnnbwuHa GigHocTi

BM3HAYa€, HaCKiNbKK cepeaHi goxoam (BUTpaTu) HiAHOro HaceNEeHHSA € HUKUYMMM Big, Mexi BigHocTi

Jenpusauis

BMMYyLLeHe No36aBieHHA 0cobM BHACNIAOK HECTaudi KOLWTiB MOMKAMBOCTI 3a40BOIbHATH CBOI 6a30Bi
notpebu yepes BiACYTHICTb JOCTYNY A0 OCHOBHMX MaTepianbHMX baar i couianbHUx pecypcis

MoHeTapHa 6igHicTb

HecTaya KowTiB AnA NigTPUMaHHA cnocoby KUTTA, NPUTaMaHHOTO KOHKPETHOMY CyCnifibCTBy B
KOHKpEeTHWI nepioa,

Mexa moHeTapHoi
6igHoCTi

piBeHb AoX0AyY (BUTPAT), HUXKYE Bif, AKOTO € HEMOXKAMBUM 3340B0/IEHHA 0COH0K0 OCHOBHUX NOTpPED,
BapTiCHe 3HaYeHHA MeXKi € OCHOBOI A BigHeceHHA ocobu Ao KaTteropii 6iaHnx

Mexa HemoHeTapHoi
6igHocTi

HasABHICTb Y 0CObM NeBHOI (HEMOHETapHOI) 03HaKM HAaNEXHOCTI A0 KaTeropii 6igHnx

HemoHeTapHa
6igHicTb

nosbasneHHs abo obmeKeHicTb 4OCTyNy A0 MaTepiafbHUX 6aar Ta Nocayr A1 NiATPUMaHHA cnocoby
UTTA, NPUTaMaHHOTO KOHKPETHOMY CYCMifIbCTBY B KOHKPETHWI Nepiog,

PiBeHb MOHeTapHOi
6igHocTi

NUTOMA Bara HacesieHHs, B AKOTO piBeHb CNOXWBAHHA (4,0X0A4iB, BUTPAT) Ha 04HY 0COBY € HUMKYMM
Bi/Z, BU3HAYEHOI MmexKi BigHOCTI

PiBeHb HEMOHeTapHOI
6igHocTi

NUTOMA Bara HaceNeHHs, AKe Ma€E BU3Ha4YeHi HEMOHETApPHiI 03HAKW HaNeXHOCTi A0 KaTeropii biaHnx

CepegHin gediumt

poxoay 6iaHoro CYMa KOLUTIB, IKUX Y cepelHbOMY He BUCTaYya€e oAHil b6iaHii ocobi Ao BM3HauyeHoi mexi bigHocTi
HaceneHHs

CoujanbHe cycninbHe sBule abo CMTyaEl,iﬂ, B AKi rpOMaZAHN He MaloTb 3MOFVIVK0|.DVICTyBaTVICﬂ couianbHUMM
BiAuyKEHHS npaBamu, WO rapaHTyloTbCcA TM 3aKOHOAABCTBOM (NpaBa Ha Npauto, rigHi YMOBW XWUTTA, AOCTYN 40

OTPUMaHHA COLiaNbHUX MNOCAYT, MeAUYHOT ZOMOMOTM, OCBITH, NOCAYT Yy Chepi KynbTypu

CyrynHuit aediynt

noxoay 6igHoro CyMa KOLUTiB, AKUX He BUCTaYae BifHOMY HaceNeHHIo KpaiHu B LinoMy A0 BU3HAYeHOT Mexi bigHocTi
HaceneHHs
WiKana cucTema KoedilieHTiB, L0 HaAalTbCA Y1eHam 4OMOrocnoaapcTea BignosigHo Ao ix gemorpadivuHnx

XapaKTepPUCTUK, AKi Big0OpaKaloTb 3MeHLWeHHA MiHIManbHO HeobXigHUX NoTpeb Ha 04HOro YneHa

€eKBiBa/IEHTHOCTi

AomorocnogapcTea npu 36inblUeHHi po3mipy AOMOrocnoAapcTsa Ta 3MiHi Moro cknagy

JDicepeno: usHaueno 3a pe3yibmamamu Onpayio8ants aHaizy aimepamyprozo oxcepena [11]

[lin mOHATTSM «OiHICTE» PO3YMIIOTH COMIAJIBHO-
CKOHOMIUHY CHUTYallil0, KOJM JIIOAMHA HE MOXKE
MATPUMYBATH TOU CHOCIO KHTTA, SIKUI TpUTaMaHHHAN
KOHKPETHOMY CYCHUJIBCTBY B TIEBHHMH NEpiOj dYacy.
BinHumMu MoxHa BBaXKaTd 0Ci0, y SIKMX PECYpCH Ta
JIOXOAY HACTUILKH OOMEXKEHI, 1[0 II€ HE JA€ IM BECTH
MiHIMATGHO TIPUHHATHAN CIOCIO JKUTTS B TOMY
CYCIIUIBCTBI, 4JIEHAMH SIKOTO BOHM €. Yepe3 CBOIO
OiHICTP BOHM  BiJUyBalOTh I030aBJICHHS,  SIKI
NPOSIBISIIOTECA Y 0e3po0iTTi, HHU3BKOMY JOXOi,
MOTaHWX YMOBaX IPOYKMBAHHS, HEIOCTATHROMY DiBHI
MEJJMYHOTO OOCITYTOBYBAHHS Ta TEPEIIKOMU IS
OCBITH, KYJIbTYPH, CHOPTY Ta BilmoynHKy [18].

BaxmBoro  xapakrtepucTHKOO  OimHOCTI € i
«mpodin» — BHOKPEMIICHHSI TPy HACEJIeHHS, IO
XapaKTEepU3YIOThCSl  MIIBUICHIM  PU3UKOM  Ta
CTaHOBJISATH OUTBIIICTH OiTHOrO HaceleHHs. B 1inomy
aHali3 OCHOBHUX npo(dLTB OIIHOCTI  COILaIbHO-
neMorpadiyHuX Ta  COIIATbHO-CKOHOMIYHHX TPYII
HaceJIeHHs Ta THIIiB JJOMOTOCIIOAAPCTB 3AIHCHIOETHCS 3

BUKOPHCTaHHSM BiJJHOCHOTO KpuUTepito OimHOCTI 3a
BUTpaTaMH Ta aOCOJIOTHOTO 3a JIOXOJIAMH HIDKYE
(hakTHIHO TIPOKHUTKOBOTO MiHIMYMY [11].

[Ipr BU3HAYEHHI THIIIB JOMOTOCIIONAPCTB (ISt
PO3paxyHKy TMOKa3HHUKIB OIHOCTI) BPaXxOBYETHCS:
KUIBKICTh JIOPOCTHX, iX BiK; HAsBHICTh JiTeH, IX
KibKicTh  (BIK);  TPHCYTHICTH  0€3poOiTHOTrO.
Hampuxian, y HayKOBHX JOCTI/PKEHHSX, TIPUCBSTIEHIX
neMorpaiuHUM YMHHMKAaM OiHOCTI  (KOJIEKTHBHA
MoHorpadis Iacturyr amemorpadii Ta comianbHHX
nocmipkens HAH  Ykpainu), BusHauajmucs Taki
nipoii 0iqHOCTI HaCeIICHHS: po3mip
JIOMOTOCIIofiapcTBa  (BEJMKi, OCOOJIMBO 3 JIIThMH),
HAsIBHICTB JiTel (TPO€ Ta OiMblIie), HAsIBHICTH OJHOTO 3
0aTbKIB, CTaTyC Ha PHHKY TIpaili (XapakTep 3aifHATOCTi),
CTaTh TOJIOBH JIOMOTOCIIOIApCTBA (3KiHOYA), OCBITHIM
piBeHb (HU3BKHI), pETiOH MPO>KUBAHHS, THIT TOCEICHHS
(cibCchbka MICIEBICTB), HE TPOIIOBI ACIEKTH IPOSBY
OigHocTi (MOraHM| JOCTYIl 10 COLIAJBHHUX TIOCIYT,
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Tiprmi  YMOBH — TIPOXKMBAHHSA,  HEPO3BHHECHICTH

indpactpykrypn) [10].

Ipu ouinii pu3uKy OITHOCTI cepen Pi3HUX THIIIB
JIOMOTOCIIOAAPCTB Y IHIOMY BHU3HAYAIOTh Taki THIH
pU3UKiB: TpocTi (TependavacTbesi BHKOPHUCTAHHS
OJTHOTO 130JIbOBAHOTO (PAKTOPA), YACTKOBI (IJIsI IEBHOT
rpynu abo THITy JTIOMOTOCIIOAPCTBA ITEepen0adacThCs
MOPIBHSAHHSA 1X PH3UKIB 3 «AHTUTPYIOIO», OTXKE
BpaxOBYIOTbCS UMHHHUKH 1 XapaKTEPUCTUKH, IO
NpUTaMaHHi JIMIIE TeBHIM Tpymi), KoMOiHOBaHi
(BpaxyBaHHSI JEKUTbKa YWHHUKIB OiJHOCTI: perioH
NPOXMBAHHS, PIiBEHb OCBITH, CTaTh, COLIaJIbHO-
SKOHOMIUHMI craryc i T. iH.) [10].

BigmoBimHO 0  HAyKOBMX — MIDKHAPOJHUX
JOCITIKEHb CTOCOBHO PH3HMKIB OiTHOCTI B KpaiHax €C
i B YkpaiHi HaiOUIbII BIUIMBOBUMHM YWHHUKAMH Ha

3pOCTaHHA PU3HMKY  OTHOCTI  JTOMOTOCIIONApCTB
BHOKpEMJIEHO Taki: 1) uuM Oinbln GaraTopmiTHa CiM3,
THUM Oinblle BipoOrifHICTH OiMHOCTI; 2) UMM HIDKYE
pIBeHB OCBITH, TUM BHIIE PiBeHb PU3UKY OiTHOCTI Ta
0e3po0iITTs; 3) SKIIO TOJNOBa JOMOTOCIIONAPCTBA €
0e3po0iTHUM, TO IIIKOM JIOTIYHO MPHUITYCTHTH, IO
pM3HK OimHOCTI B HhOMY OyJle 3HAYHO BHINNM, HIK y
JIOMOTOCTIOJIAPCTBA, JIE TOJIOBOIO € MpAIioroda 0co0a.

JaHi Tabmumi 4 cBim4aTh, M0 OCHOBHE JKEPEIO
JOXOAy JOMOTOCIONapcTB YKpaiHW — OIulata Ipaii,
NP IOMY MUTOMA Bara Takux rocrmogapcts y 2019 p.
niopiBHsHO 3 2017 p. 3pocna Ha 4,3B.11. Takoxk CyTTEBHM
IDKEPETIOM 3aIUILAIOThCS «TpaHChEePTH Ta JOXOAX Bij
BJIACHOCTI», ajie 3a Tepioj] JOCTIHKEHHs Horo miToMa
Bara 3HM3MIacs Ha 5,0 B.II

Tabaung 4
Po3moji A0MOrocnoapcTs 3a/1€3KHO Biji 0CHOBHOrO JKepeJia J0X04y A0MOrocnoaapcrsea,%
2019 p.B
Oxkepeno goxoay 2017 p. 2018 p. 2019 p. NOpPiBHAHHI 3
2017p., B.N.
Onnarta npaui 52,3 53,9 56,6 +4,3
[oxig Bia niAnpUMEMHUNLKOT AiANbHOCTI 0,5 0,7 0,9 +0,4
[oxia, BiA camocTiHOI TPyA0BOi AiAaNbHOCTI 6,7 7,1 7,6 +0,9
TpaHcdepTH, 4oXxoaM Big, BAACHOCTI Ta iHWI goxoan 40,5 38,3 34,9 -5,6
Lorcepeno: cknadeno 3a oanumu [epocagnoi cayocou cmamucmuku Yrpainu [15,16]
ComiayibHi pU3UKH, SKI POPMYIOTHCS i TUCKOM Heo0xigno BII3HAYUTH, 110 HaHOIIbII
EKOHOMIYHHX (akTopiB (OigHICTH Ta BTpaTa poOOTH), Bpa3liMBUMH JO PHU3UKY OigHOCTI € came

Ha CBOTOJICHHS TIJBUIIMJINCS B JEKiJIbKa pasiB
BHachigok moxii 2020 poxky — COVID-19 Ta
KapaHTUHHUX 3aXOiB. BianoBimHO 10 IOCHIPKEHb
IacTHTyTY nmemorpadii Ta CoIiaJbHUX TOCHTIIKEHb
imeni IItyxu HamionansHoi akazemii Hayk YkpaiHu
OYiKY€ETBCSI 3pOCTaHHs PiBHS OifHOCTI 110 45%, Mo Ha
6,5 Ba. Outeime, Hix y 2019 p. (KO KapaHTHHHI
3ax0/u OyIyTh YaCTKOBO 3aKiHYeHi B 4yepBHi) [9].

noMorocrnogapcTa 3 AiTemu, skux y 2020 p. B
Vkpaini Oyno 38% cepen 14784,3 tuc. 3rigHo 3
MPOTHO3HUMU JaHUMH, OHiKYETHCSI 3pOCTaHHS PIBHS
0iHOCTI ToMOTOCTIONAPCTB 3 AiThMHE 110 53%, 1110 Ha
19,6% Oinbmie, HiX y 2019p. [9, c.13]. ¥V Tabmumi 5
MpeJcTaBiIeHo MPOrHo3 piBHs OigHoCTi Ha 2020p. 32
OCHOBHUMH THIIAMH JIOMOTOCIIOJIapCTB.

Tabauig 5

IIporHo3s piBHA 6igHOCTI (3a paKTUYHUM NPOKUTKOBUM MiHiMymMoM) Ha 2020p.
3a OCHOBHUMH TUINIAMHU JOMOrocnoaapcTs,%

PiBeHb bigHOCTI
Tun gomorocnogapcrsea
2018 p. 2020 p.
[Boe popocaux i3 gBOMa AiTbMKU 58,4 63,4
Tpoe abo binble AOPOCAMX 3 AiTbMU 56,1 60,6
OanH JopOCAniA 3 AiTbMMU 47,0 50,4
3 AiTbMu, e € ogMH 6e3pobiTHUI 66,2 70,6
[JomorocnogapcTsa 3 AiTbMU 49,9 53,1
[BOo€E fopocnux, 3 HUX xo4a 6 o4MH BiKOM 65p. i cTapLui 46,7 48,3
[1BOE [,OPOCNNX 3 OOHIEI0 AUTUHOKO 37,7 38,9
bes pgiten, ae € NnpuHaliMHi oaMH 6e3pobiTHUI 53,7 55,1
3 TpboMa Ta binblie giToMmu 70,7 72,3
JomorocnopgapcTea 6es gitei 35,4 35,6
YKpaiHa 43,2 45,0

Joicepeno: 6usHAUeHo 3a pe3yibmamamu ONpayrOeaHHs ananizy simepamyprozo oxcepena [9]
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Jani Tabmmii 5 cBigdaTh MPO 3POCTAHHS PiBHA
O1IHOCTI y BCIX THUMax JOMOTOCHONAPCTB YKpaiHU.
HaiiGinen 3arpos3nuBa cuTyallis Ta IiBUIICHUAN
pu3MK OiTHOCTI y JOMOTOCIIOAApPCTBaX 3 IITHbMH
(ocobnmBO OaraTOMITHUX Ta B THX, J€ € IEKiIbKa
MOKOMiHB CiM’T). 3HaYHO MOCTPaXIAIOTh i HEMOBHI

ciM’1 (OIMH OPOCIHIA 3 JITHMH), 1€ PIBEHb O1THOCTI
3pocTe 3a mporHozom 10 50,4%.

BaxmBuM mpu AOCHimKEHHI PH3HKY O1IXHOCTI
JIOMOTOCTIOZIAPCTB € CaMOOIIHKA O3HaK OITHOCTI Ta

menpuBarlii  (mo30aBIeHHS) — IX  CIOKHBYHX
MOXXJIUBOCTEH 32  OCHOBHHUMH  HampsMaMu
€KOHOMIYHOI aepuBariii (Ta6:m1.6).

Tabsung 6

OniHka JoMoOrocnoAapcTB YKpaiHU 03HaK 6iAHOCTi Ta no36aBjieHb (JAenpuBaniii),
y % 3arajibHOI KiJIbKOCTi J,0MOrocnojapcTs

JomorocnopgapcTea
O3HaKu 6igHocTi Ta Nno3baB/ieHHs AKI BBa)K_anM . AKI noTepnanv siA
o3Hakamu bigHocTi nos6asneHHnA
2017p. | 2019p. | 2017p. | 2019p.
XapuyBaHHSA — HeA,0CTaTHICTb KOWTIB ANA:
- TOro, Wob He BiAMOBAATU cObi B HAMHEOOXiAHIWNX HEA0POTUX
NpoAYyKTax Xxap4yyBaHHA 99,6 99,2 10,4 6,8
- CMOXMBAHHA CTPaBU 3 M'ACOM, KypAaTUHO, puboto (abo ix
BereTapiaHCbKMM eKBiBaJIEHTOM Yepes [eHb) 96,9 96,6 26,6 19,4
HenpopgoBonbyi ToBapu — HEA,OCTaTHICTb KOLWITIB ANA:
- OHOBJ/IEHHA BEPXHbOIO OAATY Ta B3YTTA AJ/11 XOJIO4HOI MOPU POKY
ONA AOPOCANX OAMH pa3 Ha 5 poKis 98,6 98,1 27,5 24,9
- NnpuAabaHHA HOBOro oAAry Ta B3yTTa AN Aitei 99,0 98,7 8,7 6,4
- 3MiHU MebniB y BUNAAKy iX 3HOLWEHHA abo NOWKOoAKEHHA - 95,5 - 40,7
BiacyTHicTb y 3B’A3KY 3 HEAOCTATHICTIO KOLWTIB:
- KOJIbOPOBOTO TeneBi3opa 97,3 94,4 2,0 3,4
- X0N104MNbHUKA 99,3 98,4 2,6 3,0
- TenedoHy (y T.4. mobinbHOro) 94,7 94,7 2,5 2,0
- Komn'toTepa 83,3 83,9 14,3 12,4
- NPaANbHOT MaWWHN 96,3 96,0 10,0 8,6
- aBTOMO0bina 69,3 68,2 26,6 24,6
Xutnosi ymosu gomorocnogapcrea — BigCyTHICTb y 3B’A3KY 3 He40CTaTHICTIO KOLWITIB:
- XMTNa y HOpMasbHOMY CTaHi (NPOTiKae Aax, BOAOTi CTiHM i T. iH..) 99,6 99,3 10,3 8,8
- BOAOTOHY Y XXWUTAI 96,2 96,3 16,5 14,0
- BAHHOI abo AyLWOBOT KIMHATW B CEPEAMHI XKUTNA 95,4 95,4 19,1 17,1
- TyaneTty 3i 3/IMBOM B CepeaMHi XXUTna 94,2 94,6 21,7 19,7
HepocratHicTb KowTiB gan:
- CBOEYACHOI Ta B NOBHOMY 06CA3i ONAaTh paxyHKiB 33 XKUTNO Ta
HeobXifHi Nocayr1 3 Noro yTpMMaHHs 99,0 98,2 26,5 20,5
- MNiATPMMaHHA AOCTAaTHBLO TENI0i TEeMMepaTypu B CBOEMY KU
NPOTArOM OMNaJIloBa/IbHOTO Ce30HY 99,0 98,5 26,6 22,9
- B MOBHOMY 06CA3i CN/IaTU OPEeHAHMX, iNOTEYHUX NAATEXKIB,
NAaTexiB 3a CNOXKMBYI KpeauTn 92,9 91,4 6,7 4,1
OXOpOoHa 34,0p0B’A — HEA,0CTAaTHICTb KOLWITIB ANA:
- nocayr nikapa (OKpim cTomaTonora) y meauyHomy 3aknagi,
aHanisis, obcTexkeHb, Npoueayp 99,3 99,1 29,2 25,1
- NIKAPCbKMX 3ac06iB, MPU3HAYEHUX JlIKapeM 99,5 99,5 31,7 26,6
- NiKyBaHHA B CTaLioHapi 99,2 99,2 30,0 26,4
®iHaHCOBi MOX/IMBOCTi AOMOroCNOAAPCTB LWOAO 3aA40BO/IEHHA HEOUiKYBaHUX HEO6XiAHMX BUTpaT
- BiICYTHICTb MOXMBOCTi 03BONUTH COBi HEOUiKyBaHi HeobXxigHi
BUTPATK 33 PaxXyHOK BAACHUX pecypcis 95,9 95,5 62,1 53,6
BignoOYMHOK Ta A03BiNNA — HEAOCTATHICTb KOLWTIB ANA:
NPOBEAEHHSA LLLOPOKY OAHOTO TUXHA BigNYCTKW JANEKO Big oMy I 91,9 | 90,1 | 50,4 I 41,1

Hoicepeno: cxknadeno 3a oanumu Hepoicagnoi cuyacou cmamucmury Yxpainu [12]

Sk cBiguath AaHi, mpencTaBieHi B Tabnwmii 6, 3a
BCiMa HarpssMamM# €KOHOMIYHOI nenpuBaltii Big 90 mo
99% nOMOTOCTIONIAPCTB BBAXKAIOTH BCl TPECTABIICHI
03HaKU — 03HaKam¥ OinHOCTi. Haiibinbine moreprnany y

2019 p. Bix mo30aBeHHS TaKuX OJar, siK: «BiJICYTHICTh
MOYITUBOCTI JIO3BOJIMTH COOI HEOWiKyBaHI HEOOXiHi
BUTpaTH 3a PaxyHOK BIAcHUX pecypciy (53,6%),
«HEJIOCTATHICTh KOIWITIB JUII TIPOBEJCHHS WIOPOKY
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OJTHOTO TH>KHS BIAITYCTKH asieko Big gomy» (41,1%), y
cepi OXOpoHH 370pOB’s (IO BCIM HampsMaMm B
cepenHboMy 26%). Bigmitumo, mo mnuWToMa Bara
JIOMOTOCTIONIAPCTB, AKi MOTepHald BiJ MO30aBICHb Y
2019 p. nopiBusiHO 3 2017 p., 3MEHIIYEThCS B MLIOMY
MO BCIM O3HAaKaM. 3ayBa)KMMO, L0 3MEHIIEHHS PiBHS
abcomoTHOT OiTHOCTI po3movanocs y 2017 p.,y 2018 p.
3a(ikCOBaHO 3HIDKEHHS PIBHS BIXHOCHOI OimHOCTI, Y
2019 p. TeHmeHmis IIOMO 3MCHIICHHS MaciiTaliB
0iiHOCTI B KpaiHi 30epiraiacs Ta nependoavyanocs, o y
2020 p. (BIATIOBITHO JIO ONTHUMICTUYHOTO IPOTHO3Y,
nobynoBanomy y TpynHi 2019 p. Ha MikpoaaHuX
OOCTeXKEHHsI  KHUTTA  JIOMOTOCIIOJNApPCTB)  PiBEHb
abCoIOTHOT OiTHOCTI 3HMBHUTECS [9]. AJe, coriaTbHO-
EKOHOMIYHA CHTYaIlisl, SIKa CKJIAIACS B YKPaiHCHKOMY
cycminbetBi y 2020 p., cBimumTh mpo TE, IO
IMOBIpHICTH OiHOCTI Ta TamiHHS PIBHA JOXOQY B
JIOMOTOCTIOZIAPCTBAX ~ HaceNeHHs  3poctae.  [Jlawi
BUOIPKOBOT'O OITUTYBAHHSI JOMOTOCIIOJIAPCTB CBITYaTh,
mo y 2017p. 70,7% momorocmomapcts  3a
CaMOOIIIHKOI0 MaTepialbHOTO I0OpOOYTY BiTHOCSTH
cebe 110 OiHuX, ay 2018p.—71,8% [16]. Comionoriune
nociimkenns (6epeserb 2020 p.) cBimuuth, mo 60%
OIMMTAaHWX MAarTh (PiHAHCOBI BTpaTH BHACIIIOK:
3MEHIIEHHS peryjsipHoro noxoxmy — 38%; moBHOI
BTpatH goxoay — 16% ta Brpatu podotn — 14% [9].

BaxxnmBuM € aHasi3 3MiHH CTPYKTYPH CIIOKHBAHHS
HACENEHHS BHACTIJOK 3MEHIIEHHS PIBHS [OXOY,
OCKUTbKM TPU  BHTPATHO-CTPYKTYPHOMY  KpHTEpii
BUMIpPIOBaHHS O1THOCTI BU3HAYAETHCS YACTKA BUTPAT
Ha Xap4yyBaHHS B CTPYKTYpi 3araibHUX BUTpart. [lpu
IIbOMY, SIKIIIO YaCTKa BUTPAT Ha Xap4yBaHHS CTAHOBUTH
60%  CyKymHMX  BHUTpar,  JOMOTOCHOAApPCTBO
BBAXKAEThCS OiMHMM. BimmoBimHO M0 MPOTHOZHUX
PO3paxyHKiB, piBeHb OIMHOCTI 3a O3HAKOK YaCTKH
BUTpAT Ha XapuyBaHHs Oyjie 3pocTaTd [9].

LlikaBUMH € HayKOBi JOCTI/PKEHHsI, MPUCBSYEHI
Cy0’€KTUBHOMY OJIaromnoiyydro, IMAcTI0O Ta SKOCTI
XKHUTTS. B 1IbOMy KOHTEKCTi 3alHSTICTH HACENCHHS €
(YHIAMEHTAJBHOIO ~ BEJIMYMHOIO UL OIIHKH
Onaronoyyds JTI0HA. BetanoBneHo, o 0e3po0iTTs
3HIWKYy€e Omaromomyyusi Ouiblle, HDK Oyab-sIKHI
(akTop, HaBiTh Y IOPIBHSIHHI 3 IETIPECUBHIMHU MOJIISIMH
KHUTTEBOTO IUKITYy JtoanHu [20]. Bakimsa cortianbHO-

E€KOHOMIYHA mpobiema, sIKa 3arpoXKye
JoMorocmofapcTBaM ~— —  0e3poOitTs.  Brpara
MaTepiabHOTO 100po0yTy O€3p00ITHOrO Ta HOro CiM 1,
3pOCTaHHS JOBrOTPUBAIIOL OiTHOCTI — BCE 1€ TIPHU3BOJIC
JI0 TIOTIPIIIEHHS 37I0POB’ S JTIIOIUHU SIK Y (hi3HIHOMY, TaK
i B TICHXOJIOTIYHOMY, €MOLIIOHAILHOMY acmekTi (Iie
JIETIPECUBHI CTaHH, 3HIDKCHHS CaMOOIIHKH, PO3JIaan
TICUXIKH).

Ha oxanp, 3alHATICTE INe HE TapaHTye Ha
CHOTOZIEHHSI 3axucT Bix OimHocti. be3poOitts,
0COOJIMBO  JOBrOTPUBAJIE, € TPUIAHOIO OiTHOCTI
JOMOTOCTIOZIApCTBa.  BimmoBigHO 10  MPOTHO3IB
HamionaneHoro Ganky VYkpainu, piBeHb 0e3poOiTTS
(MOIT) y 2020 p. ouikyeTbest Ha piBai 10% (y 2019 p.
oyio 8,2%), na 2021 p. — 9%. 3a mepion aii kKapaHTHHY
(3 12 ©Oepesns mo 30 uepas 2020 poky) craryc
6e3pobitHOro orpumanu 324 tuc. ocid, mo Ha 76%
OipIIie, HIXK 32 aHAJIOTIYHWH TEpPioj]] MUHYJIOTO POKY,
cranoM Ha | ymmas 2020p. KiIBKICTh 3apeecTpOBaHHUX
0e3pobiTHHX cTaHoBwiIa 518 THC. 0ci0, 1m0 Ha 80%
oinpmie, Hix y 2019 p. Ha Toit ke mepion. Li mani B
LiIOMy CBim4aTh mpo e(EKTHBHICTh AisUILHOCTI
CIy>kOM 3aiHSTOCTI, aje Tpeba po3yMiTH, IO 3HAYHA
KUTBKICTh 0€3p00ITHUX HE 3BEPTAEThCA 32 JIOTIOMOTOIO
y TIpaleBNamTyBaHHl. 32 TPOrHO3HUMH OLIHKAMH, Y
2020 p.  O4YIKYyETbCSA  YHCENBHICTH  HEOMIIIHHUX
0e3podiTHHX Ha piBHI 3,0 MutH oci6. Ha 1.07.2020 p. Ha
OHE BUTBHE poOoYe MiCle TmpeTeHayBamn 9
0e3p00ITHHX, TO/I SIK B MUHYJIOMY POIIi HaBaHTa)KeHHSI
Ha OJTHY BAaKaHCII0 CTaHOBWJIO MPUOIHM3HO 3 0COOM.
3Haxoamnucs y  Biamyctkax  0e3  30epesKeHHS
3apo0biTHOi maty y I kBapram 2020 poky (3a JaHUMHA
JepxaBHoi cy>kO1 CTaTHCTHKU YKpainu) 96 Tuc. ocio
(1,3% Bim 3ara’apHOi KUTBKOCTI CEepPeAHBOOOIIKOBOT
YHCENBPHOCTI MTATHUX TPAIliBHUKIB), 10 HA 65,4 THC.
oci6 Oureme, Hix y 1 kBapram 2019 p. IlepeBeneni 3
EKOHOMIYHHMX TPUYMH Ha HEMOBHHH pOOOUYMid JEeHb
(Twxnens) y I kBaprami 2020 poky 157,9 Trc. oci, Tomi
sIK 3a ToH ke nepiox 2019 p. ix Oyno Ha 27,3 THC. 0ci0
MmeHIne [4,14]. Sk noka3yroTh aaHi Ta0MIIl 7, KUIbKICTh
3apeecTpoBaHuX 0e3pobiTHUX mpu mopiBHstHHI 2020 p.
3 2019 p. 3a KBiTeHb-YEPBEHb 3pOCTala, MO CBIAYUTH
PO MiZBMIIIEHY 3arpo3y OIiHOCTI BHACHIJIOK BTpaTH
poboTn.

Ta6auns 7

KinbKicTh 3apeecTpoBaHuX 6e3p06GiTHHX B YKpaiHi, THC. 0Ci6

. 2020 p. y NOpiBHAHHI
MNepiog, 2019 p. 2020 p. 32019 p.
CivyeHb 67,6 77,5 +9,9
ot 51,1 55,5 +4,0
bepeseHb 45,3 37,3 -8,0
KBiTeHb 51,5 149,2 +97,7
TpaseHb 58,5 97,1 +38,6
YepBeHb 43,3 74,7 +31,4

IDicepeno: cknadeno 3a danumu [eparcagnoeo yenmpy satnuamocmi [14]
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BucnoBku. 3arposa 0e3poOiTTs, 3HIDKCHHS
JOXOMIB CIM’i, OOMEXEHHS MOKIMBOCTEH IS
MOJIMNIIEHHS. PIBHS 1 SIKOCTI >KUTTS, HOTipIICHHS
COIIIAJIBHOTO  CTaTycy JIOJWHU XapaKTEePU3YIOTh
MTOHSTTS COIIaTbHO-€KOHOMIYHOTO PU3UKY
JIOMOTOCTIOIapCTBA. Amnani3 COIIaIbHO-
neMorpadigHOl XapaKTEPUCTHKH ITOMOTOCIIOIAPCTB
VYkpainu 3a nepiog 2017-2020 pp. cBig4uTh npo IXHIO
HeOaraToMiTHICTh (32  JIOCHIDKYBaHUU  mepiof
npubmu3Ho 76% AOMOTrOCIOAapcTB MaloTh Jume |
IUTHHY), Y CBOEMY CKJIaJli B CEPETHROMY MAlOTh 3
ocoou, CIIOCTEPITa€TbC  TCHJCHIIS 10710
CKOPOYEHHSI MHUTOMOI Baru JOMOTOCHOAAPCTB, Y
CKIIaIi SKWX € TpaIolodi 0COoOM Ta 3pPOCTAHHS
KoeQiieHTy €KOHOMIYHOTO HaBaHTaKEHHS,
3aikcOBaHO  MIOPIYHE  3MEHIICHHS  KIJIBKOCTI
JIOMOTOCTIOZIAPCTB B KpaiHi.

BcranoBineno, mo  CKJlagHa  COMLiaNBHO-
CKOHOMIYHA CUTYallisl, IKa CKJIANacs B yKpaiHCBKOMY
CYCHUIBCTBI,  OCOOJIMBO  BPaxOBYIOUM  BIUIHMB
HacminkiB, mo cupuunaeHi COVID-19, cyrreBo
i ABHIYE COL[iaJTbHO-eKOHOMIYHi PU3UKH
JIOMOTOCIIOZIAPCTB:  3HAYHO 3POCTAE  IMOBIPHICTb
nosrotpuBanoi OigHocti. ComiaabHI PU3WKH, SKi
(hOpMYIOTBCSI TIiJi TUCKOM E€KOHOMIYHUX (haKTopiB
(Gignicte Ta BTpaTa pPoOOTH), HA CHOTOJCHHS
MIABUIIAINCS B JCKUIbKA pasiB:  OYIKY€EThCA
3pocTtaHHs piBHs OigHOCTI 10 45%, mo Ha 6,5 B.I.
oinbie, Hix y 2019 p.

BuzHaueHo, mo Ha pU3WK OiTHOCTI CYTTEBO
BIUIMBAIOTh JleMOorpadiuHi YMHHUKH, a came: BiH
3pocTae i3 TOSBOIO B CKIaJi JIOMOTOCHOJApCTBa
OUTHHW;, HAWBHUINI PHU3UKH CIIOCTEPITaloThCA Y
0araToaiTHUX CIM’SIX; Y OyIb-SIKOMY BUTIAAKY OiTBIII
3a BCE IMOCTPaXIAlOTh JOMOIOCIOAApcTBa i3
3HAYHOIO KUTHKICTIO YTPUMAHIIIB Ta Ti, Je JIHIIE OfHa
mpaioroya ocoba. TakuM YHWHOM, BUSIBICHO, IIO
colliajibHa 3arpo3a y BUTIISA OiTHOCTI MOXKE 3HAYHO
3pOCTaTd MiJ BIUIMBOM AeMOrpadidyHUX YHHHHKIB,
SIKI MalOTh OUTBIIMNA BILTHAB, HIK €KOHOMIYHI (PHU3HK
BTpatd poboTtn). HeobOximHo BiA3HAYHWTH, 1O
HalOIpII BpasznMBi 10 pU3UKY OigHOCTI came
JOMOTOCIOAAPCTBA 3 IITbMH, B SIKUX OYIKY€THCS
3poctaHHsl piBHA OigHOCTI A0 53%, mo Ha 19,6%
Oinpine, Hixk y 2019 p.

OTke, OCHOBHI COIIIaJIbHO-€KOHOMIYHI HACIIIKH,
SIKi HECyTh B CO01 3arpo3d JOMOTOCIIONapCTBaM
VYkpainu taki: 1) BTpaTa OCHOBHOTO JDKepesa J0XO0Ly
(ckopodeHHsI JOXOAiB); 2) 3HIKCHHS CIIOKUBYUX
MOXXITUBOCTEH — JOCTYIy 1O KYMiBJII MPOIYKTIB
XapuyBaHHS Ta HEOOXiTHUX TOBapiB; 3) pH3HK
3YNUHUTHCS B CTaHi JOBrOTPUBAJIOrO 0e3poOiTTs;
4) moripiieHHs 3II0pOB’s; 5) 3HIDKEHHS
MOXITMBOCTEH JOCTYIy /IO SIKICHUX TIOCIYT, SK TO:
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Hccnedosana cywHOCmMb noHSMuUsl pucka U paccmompeHa Kidccugukayusi COYUdabHbIX PUCKO8
domoxossiicma. IIpoaHaau3upogaHa coyuaibHo-deMozpaduyeckass xapaKkmepucmuka 0omMoxo3siticme YKpauHbl.
PaccmompeHbl 0oCHOBHble hokazamesu, npoduau, hpu3Haku O6edHOCMU U HANPAB/AEHUS IKOHOMUYECKOU
denpusayuu. OnpedesieHbl Haubosiee cyujecmeeHHble (HAKMoOpsbl, hosviwawujue ee PUcCK: MHO200eMHOCMb,
6e3pabomuya, yposeHb 06paszoearust. [IpoaHaauzuposaHo sausHue nociedcmeuti COVID-19 Ha pocm coyuanbHbIX
puckos: oxcudaemcst pocm ypogHsi 6edHOCMU 80 8cex munax domMoxo3siicms YkpauHst (0c06eHHO N08bIUEHHbBIU PUCK
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[. Krylova, T. Ivanenko. Social and economic risk of household poverty in Ukraine

The essence of the concept of risk and the classification of social risks of households are investigated. The socio-
demographic characteristics of Ukrainian households are analyzed. The main indicators, profiles, signs of poverty and
directions of economic deprivation are analyzed. The most influential factors that increase risk are identified. They
include large families, unemployment, level of education. The impact of COVID-19 on the growth of social risks is
analyzed. The poverty is expected to increase in all types of Ukrainian households (especially in households with
children) and increase in unemployment.

Keywords: risk, household, poverty, economic deprivation, unemployment, population.
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The results of research on the formation of productivity of alfalfa varieties for hay in non-irrigated
agrophytocenoses under conditions of global warming in the steppe of southern Ukraine are presented. It was found
that some varieties zoned in Ukraine are more adapted to the arid conditions of the southern steppe and therefore
more productive (5.5-11.7% in hay harvest) compared to control plants (Nadezhda variety - hay yield on average for

four years of alfalfa life amounted to 2.84 t / ha).
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Formulation of the problem. It is generally
accepted that perennial grasses are an important
component in animal nutrition. At the same time, in
recent years the production of all fodder crops,
including high-protein legumes, has decreased.

Alfalfa is one of the most common forage crops
that can improve the condition of the forage base to
provide animals with the necessary proteins and at the
same time affect the level of biologization of
agriculture, improve (or at least maintain) soil
fertility. It is in great demand in the market of
perennial herbs. It is sown both in mixtures and
independently [1-4].

Analysis of recent research and publications.
Many studies have been conducted to identify
measures to improve alfalfa productivity. Scientists
from the Institute of Feed and Agriculture of Podillya
NAAS and Vinnytsia National Agrarian University
have investigated that weather conditions have a
significant impact on the content and ratio of
structural carbohydrates in the green mass of alfalfa.
These alfalfa feeds have no equal in terms of nutrients
and biologically active substances [3].

According to Yulia Nazarenko [5], in the field of
agriculture, the production of alfalfa fodder is a very
profitable business. Under the conditions of
application of scientifically grounded technologies,
agrarians provide high productivity of a plant within
4-6 years.

The productivity of alfalfa plants can be increased
through the use of the growth-regulating drug
Emistim C for pre-sowing seed treatment [6].

© Antipova L., 2020

Scientists of Bila Tserkva NAU emphasize that
alfalfa leaves have a much more valuable
composition compared to the stems. It contains about
80% protein and carotene and about 70% of the most
important mineral elements [7].

It is calculated that the cost per feed unit of green
mass of alfalfa is the lowest compared to other types
of feed [3].

At the same time, according to Kovalenko V.P.
[8], the model of growing alfalfa for green fodder
without fertilizers is optimal in terms of cost savings
(2771 UAH/ha), while the most expensive is the
technology, which uses NgoPgoKi20 (4661 UAH/ha).

An important factor in obtaining high yields of
green mass, and hence hay grass, is moisture. The
highest yields of hay of perennial grasses, including
alfalfa, are collected in Ukraine in areas of sufficient
moisture [9, 10].

However, in the South of Ukraine, under
conditions of low moisture supply, insufficient
research has been conducted to determine the most
effective measures to increase forage productivity of
alfalfa, in particular the optimization of varietal
composition..

There are more than 50 varieties of alfalfa, but
only a few are widespread in Ukraine [5].

At present, edaphic selection methods are
increasingly used in the creation of alfalfa varieties
[11].

We have repeatedly emphasized that alfalfa
should play an important role in field grass sowing.
At the same time, in terms of management in the
southern steppe of Ukraine, it is important to grow
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varieties that are resistant to drought, which is
increasingly observed in recent years.

The aim of the study - determining the influence
of weather conditions on the formation of the harvest
of alfalfa varieties on hay under conditions of natural
moisture in the southern steppe of Ukraine to identify
the most drought-adapted varieties valuable high-
protein culture.

Materials and methods of research. Studies to
determine the productivity of alfalfa varieties
(intended for haymaking), to identify the most
adapted to arid conditions, were conducted in the
south of Ukraine (a branch of the Nikolaev National
Agrarian University). The relief of the soil under the
experiment was flat. Soil-southern chernozem
residual weakly saline, heavy loam on the carbonate
forest. The content of humus according to Tyurin (in
a layer of 0-30 cm) is 2.9%. The reaction of the soil
solution is close to neutral: the pH of the salt extract
IS 6.6-6.8. 100 g of soil contains an average of 1.2 mg
of nitrates, 8.5 mg of mobile phosphorus and 18 mg
of exchangeable potassium.

The density of the soil layer 0-60 cm is 1.25 g/cm?,
HB — 23.5%, wilting moisture — 11.4%. Groundwater
lies deeper than 20 m and does not affect the process
of soil formation. An average of 400 mm of
precipitation falls per year, and the hydrothermal
coefficient is 0.7-0.8. The average height of snow
cover is 6-8 cm, and the average reserves of
productive moisture in the soil layer 0-100 cm in the
spring are 130 mm.

The experiments used sowing material of alfalfa
varieties, the originators of which are scientists of the
Institute of Irrigated Agriculture NAAS (Vavilovka 2,
Veselka, Nadezhda, Unitro), Breeding and Genetic
Institute — National Center for Seed Science and
Variety Studies NAAS (Laska, Lyuba, Nasolodov,
Inselodov, Nasiloda) farms of Podillya NAAS
(Regina).

Alfalfa was grown according to the generally
accepted technology for the zone. Predecessor —
winter barley. Sow alfalfa of the studied varieties by
ordinary row way April 3, 2015. Seed wrapping depth
2-3 cm. Alfalfa sowing rate is 9 million similar seeds
per 1 ha. Before sowing and after sowing, the soil was
rolled under sowing.

Care for alfalfa crops in the second, third and
fourth years of life included early spring harrowing
with a cultivator KShP-8. Collected leaf mass for hay
during budding-early flowering.

Yield was determined by weighing as the number
of replicates according to the method [12-14].
Processing of the received information and results of
research was carried out by means of software
packages: Microsoft Excel, Agrostat New.

Presenting main material. According to the
above data, weather and climatic conditions for
growing alfalfa for various purposes in the South of
Ukraine are satisfactory, so its seeds are in great
demand compared to other perennial grasses. Thus,
its areas are allocated larger areas compared to other
grasses (65.8% in the structure of sown areas for grass
seeds in 2016, 89.2% — in 2017 (Table 1).

Table 1

Production of perennial grass seeds on non-irrigated lands Of the South of Ukraine
(on an example of the Nikolaev area [15])

2016 2017 2018
Th
The area is Gross eisarea Gross The areais Gross
collected, . Yield, . Yield, collected, . Yield,
collectio collected, | collecti collecti
thousand t/ha t/ha thousand t/ha
n, t thousand on,t on,t
hectares hectares
hectares
Seeds of perennial grasses (total)
038 | 1741 | o046 | 037 | 997 [ 027 | o019 | 947 | o049
including alfalfa
025 | 86 | 035 | 033 | 204 | 006 | <c* | ¢ | ¢
sainfoin
0121 | 842 | 069 | o004 | 783 [ 191 | c | ¢ | ¢
other perennial grasses
0004 [ 13 | 033 | 0003 | 094 [ 031 | o004 | 12 | 030

Note: * ¢ - information is confidential.

The gross harvest of alfalfa seeds (88.6 tons),
obtained in 2016, was sufficient for sowing (88,600
kg: 20 kg/ha) on an area of 4430 hectares. As for
sainfoin, the volume of harvested seeds (84200 kg:

100 kg/ha) was only enough for 842 ha. Regarding
the structure of areas harvested for seeds in 2017, the
advantage, as already emphasized above, was also
alfalfa.
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Thus, the main crop among the small variety of
perennial grasses in the arid conditions of the
southern steppe is alfalfa. Fluctuations in its
productivity are quite different over the years and
depend significantly on weather conditions. If in
farms of all categories in 2018 the seed yield was
0.49t/ha, in 2017 it did not exceed 0.27 t/ha.
Undoubtedly, the abiotic limiting factor in the
cultivation of alfalfa in southern Ukraine is moisture.

During the study period, the plants in the initial
period of growth and development were best supplied
with moisture due to precipitation in 2018. In March,
their number was 75.5 mm at a rate of 18.0 mm. In
addition, 289.0 mm of rain fell in April-September,
which is 49.0 mm more than normal. In 2015, ie in
the year of alfalfa sowing, these figures were much
lower (64.0 mm in March and 186.1 mm in April-
July). Insufficient precipitation was also noted in
2017: 4.3 mm in March at the rate of 18.0 mm, 19.9
mm in June at the rate of 54.0 mm and 192.0 mm - in
April-July at the rate of 240.0 mm .

Researchers have found that in the southern steppe
of Ukraine plants use only about 24-25% of summer
rainfall, and with a monthly rainfall of less than 25
mm, this moisture completely evaporates [16].

Important for the growth and development of
grasses are the reserves of productive moisture, which
in arid conditions accumulate, mainly during the
autumn and winter months. During sowing (in 2015)
in the meter layer of soil moisture reserves were
formed at the level of 142 mm (optimal). As of March
10, 2016, the moisture content of the meter layer
under alfalfa crops in the second year of life was
satisfactory - 112 mm. However, in 2017, the reserves
of productive moisture in the 0-100 cm layer of soil
were 148 mm, which corresponds to optimal
moisture. At the same time, agrometeorological
conditions of the 3rd decade of March 2017 were
unfavorable for the vegetation of alfalfa of the third
year of life. Thus, due to dry and windy weather, there
was a rapid consumption of much-needed for plants
productive moisture from both arable (0-30 cm) and
meter-long soil layers. In 2018

The reserves of productive moisture (as of April 9,
2018) in the meter layer were optimal (145 mm) for
alfalfa plants of the fourth year of life.

It is advisable to analyze the temperature regime
that developed during the growing season in alfalfa
agrophytocenoses.

According to scientists, temperature is an
important abiotic factor. It limits the growth and
development of plants because it affects the rate of
cell division, the intensity of cellular metabolism and
photosynthesis. The rate reactions of photosynthesis
also depend on the temperature regime. They control
various metabolic pathways [17, 18, 19].

The hottest growing season was in 2018. The
average daily air temperature in April-September
averaged 20.1°C at 17.9°C. At the same time, the
average monthly air temperature in March was 1.4 °
C lower than normal and was only 0.6°C warm.

In the southern region, the temperature regime was
slightly higher than the norm, according to which the
long-term average was adopted, and during the
vegetation periods of 2015-2017. The average daily
air temperature exceeded the norm (17.9°C) by 1.5;
1.5 and 1.1°C, respectively.

It is determined that in hot, in addition to dry
weather, the plant is able to lose by transpiration up
to 0.5 kg of water per 1 m2 for 1 hour, which
corresponds to a loss of about 350 watts of heat
energy per 1 m2. This value is almost half of the total
amount of energy absorbed by the plant itself. Due to
such mechanisms, plants can strongly regulate their
temperature. This ability is closely correlated with the
relative humidity [17].

It is well known that the normal temperature of
plants requires an optimal temperature in the range of
5-30°C. A larger excess of this indicator significantly
weakens the physiological and metabolic processes in
alfalfa.

It is generally accepted in science that the
temperature should be summed not from zero on the
scale of the thermometer, but from the limit from
which the development of the plant begins, ie from
zero to the effective temperature. For many plants,
including alfalfa, the lower limit of effective
temperature is close to 5°C.

In order to determine the heat supply of alfalfa
plants, we used the sum of effective temperatures
above 5 ° C. They have ecological significance and
characterize the provision of the studied varieties with
heat.

It is established that the sum of effective air
temperatures above + 5°C was the highest during the
vegetation period of alfalfa in 2018. This indicator
reached the level of 2768°C, which was 400°C more
than the norm (2368°C). Slightly higher than the norm
of heat supply was found during the growing seasons
of 2015-2017, which indicates a significant warming
in the southern region (Table 2).

The main criterion for determining the suitability
and economic value of a crop to local soil and climatic
conditions is its productivity. It depends on many
factors, including the variety.

For the period of laying the experiment to
determine the most adapted to arid conditions plant
varieties in 2015 BC The State Register of Plant
Varieties Suitable for Distribution in Ukraine
included 27 varieties of alfalfa for sowing and 11 -
variable. Over time, inln 2019, their number
increased to 34 and 12 varieties, respectively [20, 21].
The varieties Vavilovka 2, Veselka, Laska, Lyuba,
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Nasoloda, Unitro, which we studied, are classified as
variable, and the varieties Nadezhda and Regina are
classified as alfalfa.

Plant productivity is determined by a set of
indicators, in particular such as the vyield of
aboveground leaf biomass, dry matter, the yield of

feed protein units per unit area, the accumulation of
energy in the crop.

According to scientists from the Institute of
Irrigated Agriculture NAAS, the vyield is a
consequence of a compromise between plant
productivity and its resistance to adverse
environmental conditions [22].

Table 2

The sum of effective air temperatures is above + 52C in the years of research

Months Years Medium-
2015 2016 2017 2018 perennial
March 0 36 59 0 0
April 104 264 191 267 132
May 473 602 538 707 479
June 953 1109 1042 1229 938
July 1520 1701 1594 1812 1487
August 2115 2293 2188 2435 2014
September 2583 2677 2611 2768 2368
During the growing season 2583 2677 2611 2768 2368
Deviation from the norm * 215 309 243 400 0

In the first year of the growing season, the yield of
alfalfa hay was low, due to the biological
characteristics of the studied plants, so the hay yield
was the lowest compared to all subsequent years of
use for fodder purposes.

It was established that in the first year of
vegetation the highest yield of alfalfa leaf mass on

hay was formed by plants of Nasoloda variety - 2.34
t/ha. Regina (2.32 t/ha) and Lyuba (2.31 t/ha) were
less productive. The lowest yields were formed by
plants of the standard variety Nadezhda (2.26 t/ha),
accepted for control in the experiment (Table 3).

Table 3
Yield of hay of alfalfa varieties
Sort Hay yield, t / ha * to control
2015 2016 2017 2018 average t/ha %
Hope - standard (control) 2.26 3.42 2.80 2.83 2.83 0 0
Unitro 2.28 3.48 3.09 3.12 2.99 0.16 5.7
Beloved 2.31 3.55 3.23 3.20 3.07 0.24 8.6
Pleasure 2.34 3.66 3.34 3.14 3.12 0.29 10.2
Rainbow 2.25 3.59 3.32 3.21 3.09 0.26 9.3
Vavilovka 2 2.27 3.75 3.36 3.27 3.16 0.33 11.7
Affection 2.29 3.54 3.10 3.01 2.99 0.16 5.5
Regina 2.32 3.52 3.12 3.07 3.01 0.18 6.3
Average 2.29 3.56 3.17 3.11 3.03 - -
0.022 th 0.179th 0.134 th
NIR g5, t / ha most most most
common 0.120 common common 0.129 - -

More favorable weather conditions in 2016 had
a positive effect on the formation of the hay
harvest. In addition, alfalfa plants of the second
year of life (and use) provided higher productivity
of varieties compared to the first and third and
fourth years of life.

On average in 2015-2018, the largest hay
harvest was provided by growing varieties
Vavilovka 2 (increase of 0.33 t/ha or 11.7% to the
standard variety Nadezhda, the yield of which was
2.83 t/ha). Also noteworthy are the varieties

Nasoloda, Veselka and Lyuba (yield increase was
10.2, 9.3 and 8.6% higher than the control,
respectively). Significantly higher against control
plants is the productivity of alfalfa varieties
Regina, Unitro, Laska, for the cultivation of which
the increase in hay yield was 6.3, 5.7, 5.5% to
control.

At the same time, it is generally accepted that
green mass (or hay) should not be assessed as the
main criterion of crop productivity. Its volume
depends primarily on its moisture content. More
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objectively, the level of productivity of a crop is
determined by the yield of dry matter.

On average in the experiments, the highest yield
of dry matter was formed by the variety Vavilovka
2 (2.69 t/ha), which is 0.28 t/ha higher than the

standard variety Nadezhda. More dry matter was
synthesized against the control and plants of the
varieties Nasoloda, Veselka and Lyuba (increase in
yield by 0.24, 0.22 and 0.20 t/ha compared to the
control) (Table 4).

Table 4

Productivity of alfalfa plants depending on the variety (average for 2015-2018)

Collection of 1 hectare
sort hay, t dry matter, t KPO, vol exchange energy, GJ
Hope - standard (control) 2.83 2.41 2.02 18.88
Unitro 2.99 2.54 2.14 19.94
Beloved 3.07 2.61 2.20 20.48
Pleasure 3.12 2.65 2.23 20.81
Rainbow 3.09 2.63 2.21 20.61
Vavilovka 2 3.16 2.69 2.26 21.08
Affection 2.99 2.54 2.14 19.94
Regina 3.01 2.56 2.15 20.08
Average 3.03 2.58 2.17 20.23

Dry matter also does not fully reflect the forage
guality of plants. For a more objective
characterization of the nutritional value of the formed
crop, it is important to determine the collection of
feed protein units (CPU). This indicator determines
not only the total but also the protein nutrition of the
harvest. Its value is due to the fact that it takes into
account not only the provision of feed with crude
protein, but also emphasizes its full value, ie the
number and ratio of essential amino acids.

There is no consensus among scientists on the
nutritional value of agricultural plants, because their
content of feed units, digestible protein depends on
many factors, including growing conditions, phases
of plant development, varieties, etc.

It is generally accepted that in the first year of life
for the formation of a slope for green fodder (or hay)
the sum of effective temperatures (approximately)
should be 1300°C. For the second and subsequent
years of life, an average of 900°C is enough to form
an alfalfa slope. At the same time, due to the lack of
such a resource as moisture in today's conditions,
such an additional resource as heat supply is not
effectively used.

It is established that in the first year of life (and
use) at 1°C effective air temperatures above + 5°C a
leaf-stem mass is formed for harvesting 1.76 kg of
hay on average by varieties. In the second, third, and
fourth years of life, this indicator reaches the level of
3.96, 3.52, and 3.46 kg per 1°C of effective
temperature (Table 5).

Table 5

Use of heat supply by plants of alfalfa on hay depending on the variety

Hay was formed, kg / 19C of effective air temperatures
Sort above + 50C + to control

2015 2016 2017 2018 average kg / 1°C %
Hope - standard (control) 1.74 3.80 3.11 3.14 2.95 0 0
Unitro 1.75 3.87 3.43 3.47 3.13 0.18 6.1
Beloved 1.78 3.94 3.59 3.56 3.22 0.27 9.1
Pleasure 1.80 4.07 3.71 3.49 3.27 0.32 10.8
Rainbow 1.73 3.99 3.69 3.57 3.25 0.30 10.0
Vavilovka 2 1.75 4.17 3.73 3.63 3.32 0.37 12.5
Affection 1.76 3.93 3.44 3.34 3.12 0.17 5.7
Regina 1.78 3.91 3.47 3.41 3.14 0.19 6.5
Average 1.76 3.96 3.52 3.46 3.18 - -

On average for 2015-2018 (the first - fourth years
of life and use of alfalfa for hay) harvested at 1°C
effective air temperatures above + 5°C most hay

variety Vavilovka 2 - 3.32 kg, which is 0.37 kg, or 12,
5% more than the control variety Nadezhda. In the
varieties Nasoloda, Veselka and Lyuba, this figure
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increased by 10.8, 10.0 and 9.1%, respectively,
compared with the control (2.95 kg / 1°C effective air
temperatures above + 5°C).

The above indicators indicate that the varieties
Vavilovka 2, Nasoloda, Veselka and Lyuba are more
adapted to the arid conditions of the southern steppe
and therefore more productive compared to control
plants. They also provide a larger collection per unit
area of feed protein units and metabolic energy (see
Table 4).

Alfalfa is characterized by high water
consumption. Plants consume a significant amount of
water during a long growing season, due to its
increased growth and accumulation, with sufficient
rainfall and reserves of productive (soil) moisture,
large terrestrial biomass to each slope. At the same
time, alfalfa is considered a drought-resistant plant
due to its characteristic ability to tolerate short-term
drought. However, prolonged drought has a negative
impact on productivity.

It was found that during the harvest of alfalfa for
hay, the reserves of productive moisture in the soil
decreased compared to the initial (spring) period of
plant growth. Thus, in early August 2015, a drought
was observed under crops of the first year of life (the
reserves of productive moisture of a meter layer of
soil amounted to 16 mm). In 2016, under alfalfa crops
of the second year of life, during the haymaking
period, a meter layer of soil was satisfactorily
moistened (88 mm). Regarding the soil moisture
supply of alfalfa, in 2017 the meter layer was again
covered by soil drought (11 mm). In 2018, moisture
reserves in the meter layer were also unsatisfactory
(20 mm).

Itis calculated that in the first year of life (and use)
per 1 mm of precipitation and productive moisture of
0-100 cm of soil layer is formed leaf-stem mass for
harvesting 7.41 kg of hay on average by varieties. In
the second, third, fourth years of life, this figure
reaches the level of 18.64, 14.59, 13.99 kg per 1 mm
of water (Table 6).

Table 6

Use of precipitation and productive moisture reserves of a meter layer of soil
by sowing alfalfa on hay depending on the variety

Formed hay, kg / 1 mm of moisture 0-100 cm
Sort layer of soil and precipitation % to control

2015 2016 2017 2018 average krir/nl %
Hope - standard (control) 7.31 17.89 12.89 12.74 12.71 0 0
Unitro 7.38 18.20 14.22 14.05 13.46 0.75 5.9
Beloved 7.48 18.57 14.86 14.41 13.83 1.12 8.8
Pleasure 7.57 19.14 15.37 14.14 14.06 1.35 10.6
Rainbow 7.28 18.78 15.28 14.45 13.95 1.24 9.7
Vavilovka 2 7.35 19.61 15.46 14.72 14.29 1.58 12.4
Affection 7.41 18.51 14.27 13.55 13.44 0.72 5.7
Regina 7.51 18.41 14.36 13.82 13.53 0.82 6.4
Average 7.41 18.64 14.59 13.99 13.66 - -

On average for 2015-2018 (the first — fourth years
of life and use of alfalfa for hay) 1 mm of available
moisture of precipitations and from soil most of hay
of the Vavilovka 2 grade — 14,29 kg that on 1,58 kg,
or 12,4% more than the control variety Nadezhda. In
the varieties Nasoloda, Veselka and Lyuba, this figure
increased by 10.6, 9.7 and 8.8%, respectively,
compared with the control (12.71 kg / 1 mm of
moisture).

The extraordinary value of alfalfa as the most
productive and high-protein crop among perennial
grasses to strengthen the fodder base is noted in the
publication "Concept of fodder production in Ukraine
until 2025", prepared by scientists from the Institute
of Fodder and Agriculture of Podillya NAAS. In the
steppe zone, it should be located on 60-70% of the
total sown area of legumes [23].

First of all, it is proposed to introduce into
production new domestic varieties of alfalfa sown and
variable, adapted to the soil and climatic conditions
of growing areas.

Conclusions. Productivity of alfalfa plants
significantly depends on weather conditions of a year,
a grade, life expectancy. Due to the lack of moisture,
such an additional natural resource as heat supply is
not used effectively.

On average for four years of life and use (2015-
2018), the highest yield of hay under arid conditions
on the non-irrigated lands of chernozems of southern
Ukraine was provided by the alfalfa variety
Vavilovka 2 (increase of 0.33 t/ha or 11.7% to the
standard variety Hope accepted for control, the yield
of which was 2.83 t/ha). Also worth noting are the
varieties Nasoloda, Veselka and Lyuba (yield
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increase of 10.2, 9.3 and 8.6%,
compared to the control).

Varieties Vavilovka 2, Nasoloda, Veselka and
Lyuba are more adapted to arid conditions of the
southern Steppe and therefore more productive in
comparison with control plants. The above varieties

respectively,

also provide a greater collection per unit area of feed
protein units and metabolic energy.

Slightly higher against control plants is the
productivity of alfalfa varieties Regina, Unitro,
Laska, for the cultivation of which the increase in hay
yield was 6.3; 5.7; 5.5% to control.
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JI. K. AuTunosa. ®opMupoBaHue YpPOKaMHOCTH COPTOB JIIOLEPHbI Ha ceHO B I0KHBIX

cTenAx YKpauHbI

Ilpedcmassienbl pesyabmambl UCCA€008AHUS HOPMUPOBAHUS YPOKICATHOCMU COPMOB AYEePHLI HA CEHO 8
HeopoulaeMblx azpo@umoyeHo3ax 8 nepuod 2/106a/41bH020 nomenjeHuss Ha weae YKpauHsl. YCmaHoeaeHo, Ymo
Hekomopble palioHUposaHHble 8 YkpauHe copma 60/1ee adanmuposaHsl K 3acywausblm ycaosusam FxcHoll cmenu u
nosmomy 6osee ypoxcatinot (5,5-11,7% Ha ceHOKOC) no CpasHEHUI0 C KOHMPOAbHbIMU pacmeHusimu (copm Hadedxcda
- ypoicailiHocmb ceHa 8 cpedHeM 3a Yemblpe 200a HUIHU AYepHbl cocmasua 2,84 m/za).

Kawuesvle cnoea: awyepta, copm, no200Hble YCA08US, CEHO, YPOHCATHOCMb.
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JI. K. AHTunoBa. ®opMyBaHHA YPOKAaWMHOCTi COPTIB JIIOLEPHU HA CiHO B cTemax
IliBAeHHOI YKpaiHu

IlpedcmasaeHo pesyabmamu 00CAIOHCEHHS HOPMY8aHH NPodyKMUBHOCMI copmig /N0YepHU HA CIHO 8
Heno/ausHux azpogimoyeHosax nid yac 2106a16H020 nomeniHHs Ha nigdHi YkpaiHu. BcmaHosesieHo, wo desiki
patioHogaHi 8 YkpaiHi copmu 6inbw npucmocogaHi do nocyw.iusux ymos IliedeHHoz2o cmeny i omoce — 6iabu
epodicatini (5,5-11,7% Ha eposcall ciHa) nopieHAHO 3 KOHMPOALHUMU pocauHamu (copm Hadis - yposxcaiiHicms ciHa
Y cepedHboMy 3a HOomupu poKu xcumms AloYyepHu ckaaaa 2,84 m/za).

Kawuosi cnosa: awyepHa, copm, no2o0Hi ymosu, ciHo, npodykmueHicme.
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The reality of nowadays is to find priority areas
and support those industries that will give Ukraine the
opportunity to engage its own niche in the world. One
of these areas is the agricultural sector. Even during
the general crisis, agricultural products will be in
demand. The Food and Agriculture Organization of
the United Nations (FAO) predicts that global food
production should grow to 70% till 2050 to meet the
needs of the nine billion population.

There is a need to study both the benefits and risks
for the agricultural sector. Latest in general include
noticeable climate changes, under the influence of
which, we see that food security in the long term
depends on how it is possible to modernize the
traditional model of agricultural production, due to
possible weather and climate shifts [10, 23].

Climate changes are manifested in an increase in
the average annual temperature on the surface of the
planet, an increase in the level of the oceans, an
increase in the number of natural disasters and
cataclysms (desertification, landslides, hurricanes,
etc.). According to the Institute of irrigated
agriculture of the National Academy of Sciences [3,
4] over the past 35 years in the dry Steppe subzone,
there is a steady trend of increasing the average
annual temperature from 9.3 (1973-1980) to 11.3°C
(2006-2010), that is, by 2°C. At the same time, there
is a tendency to increase precipitation of a storm
nature and increase the wind regime, which leads to
water erosion and soil deflation.

Temperature increases occurs too fast then
compared global rates [21], which are caused by
human-made emissions. The IV Report of the

© Mohylnytska A., Panfilova A., 2020

Intergovernmental Panel on Climate Change (IRCC)
shows the unprecedented rate of increase greenhouse
gases in the atmosphere over the past 150 years.
According to the latest data, the concentration of
these harmful gases in the Earth's atmosphere
increased by 31% (carbon dioxide) and 149%
(methane) compared to their amount at the beginning
of the Industrial Revolution. About half of all
greenhouse gases produced in the course of human
economic activity remain in the atmosphere [24].

Climate changes pose a real danger to Ukraine,
since due to insufficient moisture reserves in the soil,
it is very difficult to form a crop of agricultural crops.
In addition, strong winds are more often observed,
which interfere with the timely application of plant
protection products and lead to wind erosion of soils.
Together with warming, there is a probability of a 1.5-
2-times increasing the number of insect pests, for
whom these conditions are a favorable factor for
reproduction and spreading [17].

Based on climate change simulations conducted
by Cambridge Group climate scientists from all over
the world, under the auspices of the UN FAO, further
air temperature will increase in the range from 2 up to
6°C 1is predicted up to 2100yr period. Such an
increase in temperature and CO2 concentration in the
air will have a direct impact on the Earth's biosphere,
including the productivity of the agro-industrial
complex, yield and quality of agricultural products.
Negative climate changes in the nearest future
includes rise up in air temperature, rise up in the effect
of droughts, shortage in snow cover, an interruption
of precipitation even flow, which in combination
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leads to the activation of erosion processes and soil
degradation [4].

Question of the dependence of crop yields on
climatic factors was considered by leading scientists
[9; 1; 22]. Generally scientists note, that while recent
years in Ukraine, the work had been done to evaluate
the response of grain crops on climate changes and
growing conditions. For better information support of
agricultural production, it is advisable to provide
forecasting of the productivity of individual crops on
local, regional and state levels [7, 8]. One of the
problems of plant adaptation to local agroclimatic
conditions is the establishment of an optimal level of
heat and moisture.

Under such conditions, according to some
estimates, the global wheat grain production may
soon decrease on 6% with temperature increase for
each Celsius degree [15].

For gathering high vyields, favorable weather
conditions are necessary during plant vegetation, but
the latter depend on natural factors that cannot be
managed or corrected [14]. Winter wheat in the
process of growth and development goes through two
periods, which depend on weather and climatic
conditions. During the first period of plant growth,
vegetative organs are formed mainly, which are
responsible for the main functions in the body such as
supply, respiration, water exchange, etc. The second
period goes with organization of generative organs
(ear, spikelets, flowers and grains).

The most important for winter crops is the first
period passing in autumn, during which plants
actively grow, go through the initial stages of
organogenesis in the growth cone, where the main
productive organs are in their infancy, and sugars
accumulate as protective compounds before
wintering [13].

Despite the large volume of theoretical and
experimental studies, the influence of weather and
climatic conditions on the yield of winter wheat in the
Southern Steppe of Ukraine is insufficiently studied
and it requires constant research. Therefore, there is a

need to build a model of changes in exogenous
indicators (the amount of precipitation during the
vegetation of the crop, changes in the temperature
regime of air and its humidity), which cause changes
in endogenous ones (the yield of winter wheat grain).

Tasks and methods of research. Experimental
studies were conducted during 2011-2016yrs in the
experimental field of the Mykolaiv NAU. The object
of research was winter wheat. The technology of
growing crops, except of the studied factors, was
generally accepted to the existing zonal
recommendations for the Southern Steppe of Ukraine.

The experiment scheme included the following
options:

Factor A - variety: 1. Kolchuga; 2.Zamozhnist.

Factor B — nutrition: 1. control (without
fertilizers); 2. N30P30 — for pre-sowing cultivation -
background; 3. background + Urea K1 (1 I/ha); 4.
background + Urea K2 (1 I/ha); 5. Background +
Escort-Bio (0.5 I/ha); 6. Background + Urea K1 +
urea K2 (0.5 I/ha each); 7. Background + Organic D2
(1 I/na). The rate for the working solution was 200
I/ha. The replenishment of crops with growth-
regulating drugs was done both times at the beginning
of spring vegetation reduction and at the beginning of
going winter wheat into tubing stage. The yield was
measured with the method of total moving from each
reported field part (combine-harvester "Sampo -
130").

The variance and correlation-regression analyses
were performed [5, 12], to estimate the influence of
meteorological factors on the yield.

Research results. Our research shows that yield of
winter wheat grain is changes under the influence of
varietal characteristics, the background of nutrition,
weather and climatic conditions of the growing year,
the supply of plants with moisture during the
vegetation.

Weather and climatic conditions during the
growth and development periods of winter wheat
plants for 2012-2016yrs are shown on Fig. 1-3..
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Figure 1. The amount of precipitation occurred during the interphase periods of growth and
development of winter wheat plants, mm
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According to the analyses of meteorological
indicators, it was pointed that maximum amount of
precipitation (Fig.1), specifically 83.0 mm were
received in 2016 years during the interphase period of
earing-full grain ripening. The lowest amount of
precipitation was in 2013year. So, in the interphase
period "plant tubing - earing", there were no

precipitation at all. During the period "spring tillering
— full ripeness of grain”, 81 mm of precipitation
appeared. It should be noted that in 2012 year, the
lowest amount of precipitation, which is 73mm,
appeared during the interphase period "spring
tillering — full ripeness of grain™, and in 2015 year —
the highest amount of precipitation, which is 188 mm.
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Figure 2. Air temperature, C

In general, temperature regime (Fig.2) had similar
patterns, but it raised up in 2012yr and 2013yr during
the interphase period from earing to full ripeness of
winter wheat grain. The average air temperature in
these years and interphase periods was +21.8 and 22.0
0C, respectively, what topped up the indicators of
studied 2014-2016yrs on 4.6 - 20.6% and 5.5 -21.4%.

The relative air humidity had been changed during
the studied years also, for the interphase periods of
growth and development of winter wheat (Fig. 3). So,
in 2012yr and 2016yr, it was the highest, respectively,
in the interphase period "spring tillering - winter
wheat plants tubing™ and "earing — full ripeness of
grain" — 74%.
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Figure 3. Relative air humidity, %

Weather and climatic conditions of the years and
factors of research (variety, way of nutrition)
significantly affected on the yield of winter wheat
grain (Table 1).

The lowest yield of winter wheat grain was
formed in 2012yr as 1.71 up to 3.04 t/ha by the
Kolchuga variety and it was 1.86 up to 3.76 t/ha by
the Zamozhnist variety, depending on the way of
nutrition. Favorable weather conditions in 2015yr
and 2016yr during the vegetation of plants ensured
the highest yield of winter wheat grain, regardless of

the factors studied. In average, for both varieties and
way of nutritions, 5.53 t/ha of grain was formed in
2015yr, and it was 5.59 t/ha in 2016yr, what
exceeded their level in 2012yr, which became the
least favorable, by 2.63 up to 2.69 t/ha or 90.7 up to
92.8%.

Over the research years, the positive effect was
shown with main moderate dose application of
mineral fertilizers and foliar feeding procedures
during vegetation of winter wheat varieties. So, over
the research years, 3.44-3.58 t/ha of winter wheat

31



BicHuk azpapHoi Hayku [IpuuopHomop’s. - 2020. - Bun. 4 [ DOI: 10.31521/2313-092X/2020-4(108)

grain were obtained with the background of N 30 P
30 application, depending on the variety, which
exceeded the control starting from 0.53 up to 0.55
t/ha and from 17.4 up to 19.0%. More significant
grain growth was formed with the options of crops
fertilizing due to their background with Organic D2

and Escort-Bio preparations. Using of mentioned
before preparations increased the yield of winter
wheat Kolchuga variety staring from 1.53 up to 1.59
t/ha or from 52.9 up to 55.02%; Zamozhnist variety
from 1.91 up to 1.94 t/ha or from 62.6 up to 63.6%,
respectively.

Table 1
Winter wheat yield depending on varietal characteristics and optimization of nutrition, t / ha
Variety Variant of nutrition Years
(factor A) (factor B) 2012 2013 2014 2015 2016
Control 1,71 1,85 2,71 4,02 4,15
N3oP30 (background) 2,23 2,36 3,13 4,71 4,78
& Background +Urea K1 2,73 3,29 3,78 5,64 5,69
g Background + Urea K2 2,79 3,37 3,90 5,78 5,82
E Background + Escort-Bio 3,04 3,49 3,97 5,93 5,99
Background+ Urea K1 + Urea K2 2,91 3,44 3,94 5,82 5,77
Background + Organic D2 2,97 3,42 3,98 5,74 5,98
Control 1,86 1,99 2,90 4,20 4,28
- N3oP30 (background) 2,35 2,47 3,35 4,86 4,89
':__é Background +Urea K1 3,32 3,74 4,21 5,96 5,99
S Background + Urea K2 3,54 3,95 4,42 6,09 6,13
£ Background + Escort-Bio 3,76 4,14 4,55 6,24 6,28
N Background+ Urea K1 + Urea K2 3,71 4,11 4,46 6,21 6,25
Background + Organic D2 3,72 4,20 4,39 6,20 6,31

Essential things to ensure the manufacturing
stability in the Agro-Industrial Complex are crop yield
forecasts, which can provide a significant
improvement in foreign trade activities; reducement of
imports cost and export revenues increasement of
agricultural  products; capacity and structure
optimization of reserve funds and reserves [11, 26, 27].

An outstanding feature of the grain production
process in Ukraine is a sharp increase of yield
variance over last years (Fig. 4 and 5). This trend can
be explained by the influence of meteorological
factors that goes through the similar changes [2, 16,
18, 20].

Using data of the winter wheat yield depending
on the optimization of nutrition and varietal
characteristics, we will test the hypothesis at the
level of significance  —0,05: based on that both

varieties of winter wheat have the same yield.
Let's create a single-factor analysis of variance
using the Excel add-in "Data Analysis" (Fig. 4 and 5).
Analyzing the data in Figures 4 and 5, we can
say that the Zamozhnist variety is more better, since
with some options of nutrition, its yield is higher and
more stable. So for the Kolchuga Variety, the

: - : -~ .S
selective coefficient of yield of variation (v; = =,
Yi

S, variance)  acquires  the  values:
414%<v; <465%, and for Zamozhnist

283% <V, <44,3%. The same time, the highest

average yield y*=4994:v*=283% — is for the
Zamozhnist winter wheat variety, while for
Kolchuga this indicator is: y* = 4,484;v* = 42,9%.

Using the data in the Table of variance analysis
(Fig. 4 and 5), let's calculate how significant the
differences in yields is. Marked F < Fkp, and p > a,
it can be pointed that the hypothesis about the
influence of weather and climatic conditions on the
yield of these winter wheat varieties is not
contradicting real data of research.

To plan the job in the agricultural sector, it is
necessary to have such evaluate performance of
indicators in the annual outlook. The most
successful forecasts are effected when an adequate
mathematical model of the object is created, which
shows timely and consistent information about the
expected levels of crop production [6, 25]. Quite
serious realistic successes in this direction did allow
us to consolidate confidence that mathematical
models can become an effective way of large set
integrating of theoretical ideas about the life of
agroecosystems for solving practical problems [2,
28, 29, 30].

To identify the influence of climatic factors on
the yield of winter wheat, an effective tool is
regression model analysis based on the collected
experimental observations [19]. The most common
technical method in correlation studies is the least
squares method (OLS).
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A B C D E F G
1 |Single-factor dispersion yield analysis (Kolchuga variety )
2
3 |RESULTS
4 Groups Score Sum Mean Dispersion
5 |Control 5 1444 2888 1,34272
6 |NipPsp (background) 51721 3442 1.53377
7 |Background + Urea K1 5 2113 4226 1.86393
8 |Background + Urea K2 5 2166 41332 1.95017
9 |Background + Escort-bio 5 2242 4484 1.92408
Background + Urea K1 +
1p Urea K2 5 2188 4376 1.81093
11 |Background + Organic D2 5 2209 4418 1,86802
12
13
14 |Dispersion analysis
15| Source of variation 55 df MS F P-Value F tabl
16 |Between groups 1127813714 6 1879689524 1070297168 0403520281 2445259395
17 | Within groups 4917448 28 1.756231429
18
19 |Results 6045261714 34
20|
Fig 4. Single-factor dispersion yield analysis of winter wheat variety, - Kolchuga
A B € D E F G
1 |Single-factor dispersion yield analysis (Zamozhnist variety )
2
3 |RESULTS
4 Groups Score Sum Mean Dispersion
5 |Control 3 15,23 3,046 1,34938
6 |N3Pso (background) 5 17,92 3,584 1,53808
7 |Background + Urea K1 5 23,22 4,644 1,57553
& Background + Urea K2 5 24,13 4,826 1,47103
9 |Background + Escort-bio 5 24,97 4,994 1,41388
Background + Urea K1 +
10 | Urea K2 3 24,74 4,948 1,44022
11 \Background + Organic D2 5 24,82 4,964 1,45003
12
13
14 Dispersion analysis
15| Source of variation 55 df M5 F P-Value F tabl
16 Between groups 18,52678857 6 3,087798095 2,111180894 0,083653518 2,445259395
17 |Within groups 40,9526 28 1,462592857
18]
19 |Results 59,47938857 34

N

Figure 5. Single-factor dispersion yield analysis of winter wheat variety, - Zamozhnist

For identifying the dependence of yield on
weather and climatic conditions during the growth
and development of winter wheat, we use a linear
dependence, because research of other scientists had
proved that the dependence of grain yield in a certain
period is linear [12].

It should be noted that in all interphase periods
of the studied varieties of winter wheat, depending
on the nutrition way, the connection became tight,
and the most tight connection is characteristic for the
interphase period "plant going into a tube - earing™.
It should be pointed that in this research weaker

connection is characteristic for the period of “earing
— full ripeness of grain™.

The coefficient of determination R? for both
varieties in the interphase period "plant going into
tube - earing" varies in the range from 0.997 up to
0.999 depending on the way of nutritions, which
indicates that the variation in winter wheat yield of
99.97-99.99% is determined by the variation of
weather and climatic conditions.

The coefficient of determination R? for the
studied varieties for all ways of nutrition in the
interphase period "spring tillering - plant going into
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tube" varies in the range from 0.949 to 0.985, which
indicates that the variation in winter wheat yield
from 94.9% up to 98.5% is determined by the
variation of weather and climatic conditions.

The coefficient of determination R? for varieties
and ways of nutrition of the interphase period
"earing — full ripeness of grain" varies in the range
from 0.845 up to 0.914, which indicates that the
variation in the yield of winter wheat grain from
84.5 up to 91.4% is determined by changes in the
temperature regime of the air and its humidity, as
well as the amount of precipitation. It was found that
Zamozhnist variety got weaker connection in
specified interphase period.

To calculate the dependence of grain yield on
agroclimatic factors and creating regression
equations, based on the analysis of variance and
close connection, we use data of the Zamozhnist
variety with the option of nutrition Background +
Escort-Bio during the period "plant going into tube
- earing".

We identify the variables of the econometric
model: let be y — the yield of winter wheat, t/ha; x; —
temperature, °C ; x» — precipitation, mm; xs —relative
air humidity, %.

A linear multi-factor econometric model of
winter wheat yield has the form:

§ =—12,779—0,049x, —0,054x, +0,283x,

Regression coefficients show how many points
in average the performance attribute Y will be
changed when the factor attributes x,,x,,x, are

changed for one mark. In other words, the
coefficients show the average efficiency of
independent factors and reflect the average increase
in the result per unit factor.

In our case, a coefficient of -0.049 means that
under the same conditions, with an increase in
temperature by 1, the yield will decrease on 0.049
t/ha, with not changed composition of other factors.

The coefficient -0.054 means that under the
same conditions, with precipitation increase for 1
point, the yield will be decreased on 0.054 t/ha, with
not changed composition of other factors.

The coefficient 0.283 means that under the same
conditions, with relative air humidity increase for 1
point, the yield will be increased on 0.283 t/ha, with
not changed composition of other factors.

The coefficient -12.779 indicates the projection
of the regression line on the abscissa axis and the
same time it is a mathematical start point of
calculation. R=0,999- multiple correlation
coefficient, which is a measure of the linear

connection of a dependent variable Y with
independent  variables  x;,x,,x;. Its value

distinguishes a fairly strong relationship between the

appropriate socio-economic indicators.

The value of the coefficient of determination for
this model indicates that the variation in yield on
99.9% is determined by the variation in temperature,
precipitation and relative air humidity.

Partial elasticity coefficients:

oY

The calculated partial elasticity coefficients
show that increase of air temperature for 1% will go
with further decrease in yield on 0.275, as long as
other factors stayed constant. If precipitation
increase for 1%, the yield will decrease on 0.487, as
long as other factors stayed constant. Increase of
relative air humidity for 1% will show an increase in
the yield of winter wheat grain on 6,186, as long as
other factors stayed constant.

Total elasticity is: A:Z:EL:5,425_ Total
=X
elasticity shows that when all counted factors
increase simultaneously for 1%, the yield will
increase on 5,425.

The statistical significance of estimates of model
parameters was checked according to the t —
Student's statistics at the significance level o — 0,05
. The model parameters were found statistically
significant, which means they have a significant
impact on the independent variable Y .

We will use the Fischer criterion to test the
adequacy of the econometric model to actual data,
the hypothesis about the significance of the
connection between independent and dependent
variables.

Consider a hypothesis H,:R?>=0 versus an

alternative  hypothesis H,:R*>0. This is
equivalent to checking the significance of all model
parameters at the same time (hypothesis
H,:4,=4 =8,=4,=0 VS, alternative
hypothesis H, :a, #0, 4, # 0,4, 0,4, #0 ). Let

is determine actual value of F —
F

paxm

Criterion (
=321,768) and compare it with the table
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value. The table value for a given significance level
a =0,05 and the number of degrees of freedom is

k=2 and k,=2 : F,; =Fs0035 =19 . Since
F > Frasn » the null hypothesis is rejected and the

maobn

econometric model can be considered adequate to
the actual data with a given probability p=0.95 ,
which means that hypothesis about the significance
of the connection between independent and
dependent variables is confirmed.

Let is check the accuracy of the econometric
model using the average relative approximation
error, we have

_ 1&y -
g==)|2—211.100% =1,22 <10%
N Y
this indicates the high quality of the model.
Provided research job gives us the conclusion that
the influence of weather and climatic conditions in
different interphase periods of growth and
development of winter wheat plants is quite
significant.
Conclusions. The yield of winter wheat grain is

highly depends and changes under the influence of
weather conditions of vegetation stage, biological
characteristics of the variety and the supply of plants
with nutrients. Despite of cultivation year,
significantly higher grain yield and lower variability
of winter wheat is provided by the cultivation of the
Zamozhnist variety, with applying of mineral
fertilizers background in moderate dose and foliar
feeding with Escort-Bio crops as 4.99 t/ha.

Correlation and regression analysis showed
close connection between yield and temperature,
precipitation, and relative air humidity. Multivariate
regression is created with the significance of A=0,5.
It was shown that under the same conditions, with
an increase of temperature for 1 point, the yield of
winter wheat will decrease on 0.049 t/ha, with not
changed composition of other factors; with an
increase of precipitation for 1 point, the yield will
decrease on 0.054 t/ha, with not changed
composition of other factors, and with an increase in
relative air humidity for 1 point, the yield will
increase on 0.283 t/ha, with not changed
composition of other factors.
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A. M. MorunbHunkas, A. B. [landusnoBa. OneHKa 1 MOAeTUPOBaHUE BIUSIHUA
NMOroAHO-K/IMMAaTH4YeCKHMX YCJIOBUH HAa YPOKAaNHOCTD NMILIEHULbl 03UMOU

PaccmompeHul azpokaumamudeckue yca108us 8blpauwju8aHus COpmoas 03uMoll NeHUuYbl Ha ae YKpauHsl npu
pasaudHbIX eapuaHmax numauus. [as Kaxcdol @asvl paseumus Kyabmypsbl NpoaHAAUIUPOBAHO U3MEHEHUS
memnepamypbl 8030yxa, KOA1u4ecmaa ocadkos, OMHOCUMEAbHOU 8/4AHCHOCMU U UX COBMECMHO20 BAUSIHUS HA ee
npousgodumesibHOCMb 8 COBPEMEHHDLU Kaumamuyeckull nepuod (2011-2016 ze.). HatideHo 0CHOBHblEe 8bI60POYHbBIE
Xapakmepucmuku pe3y/1bmamoe 83aumooeticmaus copmos nueHuysb! U N0CMpoeHa MHO20(haKmopHas pezpeccus
3asucumocmu ypoxcatiHocmu om 2udpomemeopo02uieckux gakmopos.

Kawuesvle csaoea: yposcaliHocmb, azpokauMamuyecKue yca08Us; O03UMAs NWEHUYA peapeccust;
Koppeasyusi.

A. M. MorunbHuIbKa, A. B. [landinosa. OniHKa Ta Mo/Je/Il0BaHHSA BIUIMBY NOroJHO-
KJIIMaTU4YHUX YMOB Ha YPOKaWHICTh NIIEeHULi 03UMO]

Po3z1ssHymo azpokaimMamuyHi yMo8u 8Upowy8aHHs copmie nweHuyi o3umoi Ha nigedHi Ykpainu npu pizHux
sapiaHmax sxcusaeHHs. [l151 KoxucHoi pa3u po3eumky Ky/1bmypu npoaHanizoeaHo 3MiHy memnepamypu nogimps,
Kisibkocmi onadis, 8i0HOCHOI 80/1020cmi ma ix cymicHO20 énugy Ha i npodyKmueHicmsv y CyuacHuli KAimMamuvHuii
nepiod (2011-2016 pp.). 3HatideHo 0CHOBHI 8UGIPKOBI Xapakmepucmuku pe3y/sibmamis 83aemodii copmie nuweHuyi
ma no6ydosaHo 6azamodakmopHy pezpecito 3a1excHocmi ypoxcaiiHocmi 8id 2idpoMemeopo.102iYHUX YUHHUKIB.

Kamouoei cao8a: ypoicaiiHicms, azpokaiMamuvHi ymMo8u; nueHuys 03umd; pezpecis,; Kopeasyis.
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Kyavmypoto, wo 30amHa npomucmosimu 8UCOKUM MeMNepamypHuM pexcumMaMm I mpusanum nocyxam, €
copzo: 04151 cmeopeHHs 1 ke cyxoi pevosuHU 80HO sBumpayac eodu matixce 8 1,5 pazu MeHwe, HixC KyKypyod3a i e 2 pasu
MeHule, Hixc 3epHo8i Kysibmypu. LliHHicmb 11020 06yM08/1eHa MAKOXC YHIBepCcaNbHICMI0 BUKOPUCMAHHS, 30amHicmo
dasamu cmabinbHi 8poxcai, MoxcAUBICMIO BUPOWYBAHHS HA MA/I0NPOJYKMUBHUX TPYHMAX.

Y cmammi sucgimsaeno pesysomamu docaidxiceHHs eHepzemu4Hoi ehekmusHOCMi 8UPOUWYB8AHHS UYKPOBO20

ma 3epH08020 COp20o 8 yMoeax KAIMAmMu4YHUX 3MiH.

Katouoei cnoea: eHepzemuuHull exkgisasenm, Koe@iyieHm eHepzemuyHoi egpekmusHocmi, eHepzemuyHi
sumpamu, copao 3epHo8e cop20 UyKpose, biona.uso, eHepeemuyHa ehekmueHicmb.

IMocranoBka mnpodjemu. [lonut Ha eHepriro 3
pOKaMu 3pocTae uepe3 Taki GaKTopH, K 30UTbIICHAS
YHCENBHOCTI HACETIeHHs1, ypOaHi3allisi Ta ITiBUICHHS
piBHs *UTTS. 30UTbIIEHHS BUPOOHMITBA ii 00’eMiB
MPU3BENIO JI0 MiABUILEHHS I1T00aIbHOI0 3a0pYAHEHHS,
CKOPOUYEHHSI NPUPOJHUX PECYPCIB Ta MPOLYKTUBHUX
wrom,. [li HeratmBHI epekTH MOXYTh OyTH
MOM'SIKIIICHI, SIKIIO 3aCTOCOBYBAaTH BiJHOBIIIOBaHI
JDKepena eHeprii Ta migBHUIyBaTH e(eKTUBHICTH
BiJIMIOBITHUX BUPOOHWYMX TPOIECIB, 3aBASKH HYOMY
CTIO’KUBAHHSI €HEPrii 3MEHITYEThCS, HE BIUTMBAIOYH Ha
SIKICTh KUTTS Jroged [5, 6]. Huska mociimkeHb
MOKa3aJly, 110 €HEepreTHYHI albTepPHATUBHI JKepena
MO>KYTh 3MEHIIINTH BUKHIU MAPHUKOBHX ra3iB [10].

OmHuM 13 CydYaCHHX albTCPHATUBHHMX BHUJIIB
eHeprii € OionanuBo, sike OTPUMYIOTh 3 POCIMHHOT 200
TBapUHHOI OiomMacu. 3a JaHMMH 3aKOPIOHHHUX
nocmigHukie [11], HaiOUIbIe Ui BHUPOOHMIITBA
OiomanuBa BUKOPHCTOBYIOTH OlomMacy KyKypylI3u,
MICKaHTYCY, IIyKpOBOr0 OypsKYy Ta LyKPOBOI'O COPIO.
Li ;okepena MarOTh BETMKUIN MOTEHINAN K 3aMIHHUKA

© ®egopuyk M. I, Kosasenko 0. A., Faspvw B. I. Ta iH., 2020

3BUYAlHUX  BUIIB MaJIuBa  JUISL  3MEHILIEHHS
3a0pyTHIOIOYHX BUKHJIIB.
Ha CLITBCHKOTOCTIOIAPCHKUX 0i0razoBux

YCTAaHOBKAaX HANOUIBII MIMPOKO BUKOPHUCTOBYETHCS
KYKYPYA3SHHUIA CHJIOC, TOJIOBHOIO TIEPEBArol0 sIKOTO €
CTaOlIbHE BHPOOHHIITBO Oiorasy Ta MeTaHy, IO
3HAYHO TIOJIETIIYE JI03yBaHHA CyOCTpaTy B Kamepy
OpomiHHS Ta crabimizye pobOTy KOreHepariiHoi
YCTaHOBKH.

Y  nopiBHSHHI 3  IHIOIUMH  CUIBCBKOIOC-
MOJAPCEKUMH  KyJIbTypamH,  IYKPOBE  COPro
BUKOPHCTOBYE MEHILE BOJOTHM Ta JOOPHB 3aBISIKH
BUTIJTHOMY IIO€JHAHHIO CBOIX arpoOTEXHIYHHX Ta
TEXHOJIOTIYHUX XapaKTePHUCTHK, IO POOUTH HOTro
OJJHUM 3 HalMKpalux CHPOBHHHHX PECypciB Y
BUpOOHMITBI Oionanusa [13-15]. Sk eHeprernuna Ta

KOpMOBa KyJIbTypa BOHO TIPEACTABISE COOOIO
BEIMKUI TPaKTHYHWIM 1HTEpeCc I CLILCHKOTO
rocrmojiapcTsa y IMiJIOMy Ta OCOOJIHMBO IS

nocyuumBux obmactedt Ykpainu. Llg kymerypa €
ATBTCPHATUBHOIO [UIs BUPOOHUIITBA OiOMaNMB Ta
Oiorazy. Copro Mae BeJIMKY NPHCTOCOBAaHICTb [0
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[IOCYXH, BUCOKUX TEMIIEpaTyp IOBITPs Ta 3aCOJIEHHS
rpyHTy. Copro cTilikimie 10 TOCyXu, Hi’K KyKypyaA3a, i
BpOKaiHICTh Horo 0iomMacH BHUILA B POKH 3 HU3BKUM
piBHEM OITajIiB, OIHAK BOHA BaPIFOETHCS 3AJICHKHO Bill
cCopTy, yMOB (TpyHT, BOAa, KJiMar, IIKiTHUKH Ta
XBOpOOH) Ta arpOTEXHIKK BUPOILLyBaHHA [12, 16].

s kymeTypa OLIbII TOJIepaHTHA 0 PI3SHOMAHITHIX
YMOB HaBKOJIMIITHBOTO CEPEIOBUINA, 1 1T BAPOOHUIITBO
€ MEHIII EHEPrOEMHUM Y MOPIBHSHHI 3 BAPOOHULITBOM
Kykypyasu [16]. Lle € myxe BaxauBuM (HaKTopoM,
OCKUTPKM EHEpreTWYHI KyJIbTypH TIOBHHHI MaTH
MO3UTHBHUI eHepreTuuHuid Oanmanc. Eneprerwuni
KyJIbTYpH TOBHHHI XapaKTepU3yBaTuCs HeE JIHIIe
BHCOKOIO BpOXKAHHICTIO OiomMacH, aje W HHU3BKUMH
BUTpaTaMd C€HEpPrii, TOB’S3aHUMH i3 CLIBCHKO-
rOCTIOJIApPCHKUMH  oTiepanisiMu. TiTbKH CUTbCBKOroC-
NOAAPCHKI  KYJIBTYPH 3 BHCOKUM EHEPreTUYHHM
MOTEHINiaJIOM Ta BHCOKHM KOE(II[iEHTOM eHepro-
e(eKTUBHOCTI TapaHTYIOThb TIOCTIHHE Ta HaailiHe
MOCTa4YaHHs BUXiHOI CUPOBUHH JJIsI IEPETBOPEHHS 11

Ha €Hepriro.
BrpoBa/pkeHHST ~ MPOTPECHBHUX — TEXHOJOTIH
BUPOLIYBaHHS COPrO BaXJIMBO HE TUIbKH B

arpOHOMIYHOMY aCTIEKTi, a i 3 TOYKH 30Py €KOHOMIKH.
ExonomiuHa eeKTHBHICTh BHPOIIYBaHHS IIyKPOBOTO
COPro 3HAYHOK) MIPOI0 3aJIC)KHTh BiJI arpOTEXHIYHUX
MPUIOMIB BUPOLIYBaHHSI.

EdextnBanii mpomec BupoOHMIITBA OiomanmBa
BUMAarae, 1Mmo0 eHepris, 110 BKJIAJAEThCI Y
TEXHOJIOTI1YHI TIPOIIECH, BKJTIOYAIOYHU fioro
CUIbCBKOTOCHO/IApCEKUI T4 MPOMHUCIIOBUI  €TanH,
OyJia MEHIIIOI0, HiXK €HEprif, sKa 3aJUIIAE CHCTEMY.

Enepretriuni 0ajgaHCH J03BOJIAIOTH OLIHUTH Ta
MOPIBHATH  €(EKTHBHICTh METOJIB BUPOOHUIITBA
ATFTEPHATUBHUX  C€HEPreTMYHHX  pecypciB  [7].

EneproedekTUBHICTh CHpUSiE  CTAJOMY DPO3BHTKY
CUTBCBKOTO TocrioiapcTBa [8] Ta BpaxoBye 3aTpadeHy
Ta BUPOOJIIEHY EHEprir0 y BUPOOHUYOMY TIPOIIECi.
OnmHak CrOXUBaHHS eHeprii Ta i1 BHUPOOHHUIITBO
CHJIBHO  BIJIPI3HSIOTBCS ~MDK  KyJIbTypamud Ta
cHCTEeMaMH BHPOOHHUITBA. Y LIOMY €(EKTUBHICTH
BUPOOHMYOTO TIPOIIECY BHUMIPIOETHCS  CITIBBIAHO-
IIEHHSAM  MDK  OTPpUMaHUMH  BUTOJIAMH  Ta
BUKOPHCTaHUMHU  pecypcamud. ToMy  BaXKJIMBO
NpaBUJILHO BUOPATH METOJl aHalli3y Ta iHCTPYMEHTH.
(91

AHaJi3 ocTaHHIX aocCHiTxeHb i myOJikamii.
ATPOTEXHOJIOTIYHI OCHOBH BHPOIILYBaHHS COPTOBHX
KynsTyp B YKpaiHi, y T. 4. 1 s 3oHu Creny,
po3pobisiu Taki Bimomi BueHi: Kamammuk M. C.
(1978), Onekcenko HO. @. (1983), llepbakor B. .
(1983), Llenens M. A. (1989), 3aBap3in A. 1. (1994),
Kpacuenkos C. B.(2000) Tta ixmi. IIpore, Ha
CHOTOIHIIIHINA A€Hb, y 3B’A3KY 31 3MiHOIO KJIiMaTy,
MUTaHHS [I0JI0 BUBYEHHS MOXIJIMBOCTEH KYyJIbTYypH
copro CcToiTh Jenani rocrpime. B ocraHHBOMY

JIECATHPITUi, Y 3B’ SI3Ky caMme 3 ITI€I0 MPOOJIEMOT0, Ta 3
po0sieMor0 eHeprode3nekn KpaiHu, MeperisigaroThCs
TPaWIIAHI MIXOAX 1O BHUPOIILYBAHHS TIOJIBOBUX
KylnbTyp y pi3HHX perioHax Ykpainum. I, came me
MMUTaHHS OUIBIIICTIO BUYEHWX HA CHOTOJHINTHHOMY
piBHI He BHpillleHe MOBHOIO Mipoto. OkpemMumH 3
€JIEMEHTIB TEXHOJIOT1i 3aiiManucs i 3apyOikHI BUEHI
Bildirici M. E., Turhollow A., Perlack R., Eaton L.,
Zegada-Lizarazu W., Monti A., Ta iHiri, ajie CTOCOBHO
IPYHTOBUX OCOOJIMBOCTEH, OiONOTIYHMX MOTEHIaiB
MONTIbOBUX ~ KYJNBTYp, 3MiH KIIMAaTHYHAX YMOB,
BiJITIOBIZTHO JIO MICIl y CIBO3MiHi, TO II¢ MHUTaHHS Y
KOMIUIEKCI BHPILIYETHCSI BIEpIIE, TOMY OIHUM i3
HallBOKIMBIMHNX 3aBAaHb TIPOEKTy € pPO3poOKa
IHHOBaLlIIHUX ~ €KOJIOr0-0€3MeYHUX  TEXHOJIOTIH
BUPOILIYBaHHSI COPIrOBUX KyIbTYp AJIs 3a0e3TMedeHHs
ANBTEPHATUBHUX JDKEPEN €Heprii 3ae)HO caMe Bill
30HANTBPHUX yMOB Crenmy YKpaiHu, HOTo HMOTEeHIaNy 1
MO>KJIUBOCTEH. €BpoNeHCHKHIA TIOCBIT, 3a
Bildirici M.E. (2013) [25], cBiqunTh PO BaXKJIUBICTH
BUpIIIEHHS EHEePreTUYHUX TMpoOJieM 3a paxyHOK
BUKOPUCTaHHS aJbTEPHATUBHUX JKepen eHeprii. Y
TETepiliHii Yac eHepreTW4Hi MOoTpeOH III0ACTBA
3abe3mneuyroThes Ha 35 % 3a paxyHOK HaTH, ByTLLI
— 23%, razy — 21%, spmepnoro mammBa — 7%. Lli
ESHEPIreTHYHI PECYPCH € HE TIOHOBJIIOBAHUMH 1, OLTBIIIS
TOrO, 32  HHUHIOIHIX  TEeMHiB  BWA0OYBaHH,
PEHTA0EThbHUX E€HEPreTUIHUX PECypCiB 3aJHUIITUIOCH
JIMIIE Ha JEKiTbKa JACCATKIB POKiB: BYTULIS — MOHAT
200 pokiB, Tazy, HaQTH, SIEPHOTO MaIUBa — OJIU3BKO
40 pokiB. Buxomsum 3 pocmimkens Turhollow A.,
Perlack R., Eaton L. (2014) [26], y CLLIA, nounHaroun
3 2005 poKy CHOCTEpIiraeThCs MOCTYIIOBE HAPOCTAHHS
o0csriB  BUpoOHHITBa OlomammBa. Jlo 2030 poky
MIPOTHO3YETHCST 3POCTaHHS PHHKY OlOCHEPreTHYHHX
pecypciB  (EHEpreTHYHMX  KYJIbTYp,  3aJIMIIKIiB
BUPOOHHUIITB CLIBECBKOTO rOCTOAapcTBa Ta
MIPOMHUCIIOBOCTI 110 1,5 Mipz TOH).

Hns orpumanHs OiomanuBa BYeHHid Matthew W.
Veal (2014) [27] 3 yniBepcurety IliBHiuHOT Kaponinu
(CIIIA) pexoMeHIyE CiSITH COPro IyKpOBE 3 KiHIIEBOIO
TYCTOTOIO CTOSIHHS pociiuH Ha rekrtapi 100-125 Tuc.
pociun. JlocmigHuku 3 yHiBepcuteTy KeHTYKKi
npodecop Todd Pfeiffe Ta Michael Montros (2013)
[28] BBaxkaroTh, IO JJIsi BUPOOHHUITBA OlOETaHOITY
KUIBKICTh POCJIMH MOBHHHA OyTH AEIIO OUIBIION —
150-250 tuc. mT. Ha TeKTap. AJDKE MOCIBH, SKi MAIOTh
BEJIMKY IIUIBHICTh, NPU3BOAATH 10 (OPMyBaHHS
TOHKHX CTE€0EN 3 MEHIIOK KIJIBbKICTIO IIyKpiB.
[podecop 3 arponomii TleHCITHLBAHCHKOTO JIepIKaB-
Horo yHiBepcurery I'per Poc (2015) ctBepmxye y
cBoiti crarti, mo B ymoBax CIIIA pexomeHIOBaHOIO
HOopMOtO BHCiBY € 150-200 Tuc. pocnwH Ha TeKTap.
JocmimpkeHHsiMy, MIPOBEICHIMHU IpaHCHKUMH
BueHnMH Naser Eshaghi Sardrood Ta Amin Bagheri
Pirouz [29] Ha mociigHOMY TIONI arpOHOMIYHOTO
¢daxynprery YHiBepcutery Tabpiz B Ipani (2013),
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BU3HAYCHO BIUIMB HA TPOAYKTHBHICTH  COPro
IyKpoBOro OiompenapariB: biocymep (ckiamaerscs 3
Oakrepiit Azotobacter, Azospirillum, Pseudomonas ma
Bacillus) i @ocar Bpasap-2 (ckinamaeTbes 3 GakTepiit
Pseudomonas i Bacillus). Tak, 3a 00poOKH pOCIHH
IUMH TIpernapaTaMy YIPOJOBXK BEreTallii OTpUMaHO
HaHOUTBIIMI TTOKA3HWK IO JIMCTKOBOI ITOBEPXHI
(3,48) 3 maitmenmoro (0,95) y xortpouni. Haiiumoro
BpoKaiHicTh cyxoi Oiomacu (39 T/ra) oTpumaHO 3a
Mi/KUBJICHHST pOCIWH TpemnapatoM bpaBap-2 3a ii
piBHS y KoHTpO:i 12 T/Ta.

Mera pociaigxeHHs. MeTor0 TOCHIDKEHHS €
BH3HAYEHHS EHEPreTHYHO! €(EeKTHBHOCTI BHPOIILY-
BaHHs IyKPOBOTO Ta 3E€PHOBOIO COPro B yMOBax
KIIIMaTUYHUX 3MiH. Jlist JmocsrHeHHs MeTH OyJo
MTOCTABIIEHO Ta BUKOHAHO TaKi 3aBJIaHHS: JOCIIHPKEHO
TEHJCHINI 3MiH Ta HAaKOIMUYCHHS aTMoc(epHUX
OTa/IiB; BUSBJICHO TPEHAM TSHJICHIIIT 3MIHU CePEIHBOT
TEMIIEpaTypy TOBITPS; TPOBEACHO CHEPreTHYHUI
aHaNi3 BHUPOIIYBAaHHS I[yKPOBOTO COPro Ha CHIIOC Ta
CHEPreTUYHHMI Ta EKOHOMIUHHMIA aHANi3M TEXHOJIOTIT
BUPOILIYBaHHS BUJIIB COPTO.

Buknan ocHoBHOro marepianay. Enepretnunnmit
aHami3 y 3emiepoOCTBI — 1€ OIliHKa BHTpaT
HETIOHOBJIFOBAHOI €HepPrii Ha BUPOOHHUIITBO MPOIYKIIii
Ta KUIBKOCTI OTPUMaHOI EHEprii 3 ypoXKaem,
BUpPaXEHOI B OJMHUISIX eHeprii, 3a3Buyaid [k Ta ii
moximaux.  EHepreTmuHmMii  aHami3  M03BOIISAE
OLIIHIOBATH ICHYIOYi 1 TEPCHEeKTUBHI TEXHOJOTI 3
TOUYKH 30py €HepreTUYHOI e(EeKTUBHOCTI.
Enepreruunwmii anaii3 He 3aMiHsI€, a TOTIOBHIOE OI[IHKY
TEXHOJIOTIH 3a IHIIMMHU KpUTEpisiMH (3aTpaTH Tpari,
€KOHOMiYHa e()eKTHUBHICTh TOIIO).

BigHomieHHsT OTpUMaHOI €Heprii 3 ypoKaeMm J0
CyMapHOI KUIBKOCTI BHUTpa4yeHOi aHTPOIOTeHHOI

eHeprii Ha3WBalOTh KOoepiyicHmom eHepeemuiHol

egpexmusnocmi Ken. BiH nae ysiBIeHHS npo eHepre-
TUYHY  ©(EeKTHBHICTh  CUIbCHKOTOCIIONAPCHKOTO
BUPOOHUIITBA 200 OKPEMHUX HOTO JTAaHOK. TeXHOIOTi0
BUPOLIYBaHHS  CUIBCBKOTOCIIOJAPCHKUX  KYJBTYP
MO>KHA BBaYKaTH €HEPTOOIIATHOIO, SKIIO Koy > 1.

KoedimienT eneprerinynoi egekTHBHOCTI Kem — 1IE
BIJHOLIGHHS ~ €Heprii  BpoOXKal JI0 CyMapHHX
CHEpProBUTPAaT TI0 TEXHOJOTil BHPOIILYBaHHSI 1
nepepoOKu a0 CYKYITHHX BUTPAT HETIOHOBITFOBAITLHOT
eHeprii.

Busnauenns CKAAO0BUX
MEexXHONO2III.

Burpatu

eHepeogumpam
aHTpororeHHoi  eHeprii  (Ea) Ha
BUPOIIYBaHHSI  CUTLCHKOTOCIIOIAPCHKOI  TIPOYKITIT
BKJIFOYAIOTh TakKi CTaTTi: TpsiMi, HeNpsMi Ta
IHBEeCTHLiHI BUTpaTH. Bcl IOKa3HUKN eHepreTHYHMX
3aTpar OyJieMO BU3HAUYaTH B PO3paxyHKy Ha | ra.

Enepreruuni 3arpatu Ea Ha BeCh TEXHOJIOTTYHHI
nporiec Ha oxuHMIO mionii (1 ra) BU3HAUYAIOTH 3a
(dhopmystoro:

Fa=FE +FE, +FE,

ine’

ne E, — npsmi BUTpaTh EHEPreTHYHHX PECYpPCiB,
M/lx/ra; E.,, — HempsMi BHUTpaTH EHEPreTHYHHX
pecypciB  (eHepris, BUTpaueHa Ha BHPOOHHIITBO
TEXHOJIOTIYHUX MaTtepialliB, Takux sK J00pHBa,
HaCiHHsA, mectuiumu Ttomo), MJbk/ra; Eue -—
IHBECTHIIIIHI eHepreTHyHi BUTpaTH, MJX/Ta.

IIpstvi BUTpaTH eHeprii (MaauBo, eIEKTPOSHEPTis,
KHMBa Tpalsd TOLIO) PO3PaXOBYIOTh  IUIIXOM
MHO>KEHHS BUTpAT nanuea (Kr/ra) abo enexTpoeHeprii
(xBt'TOoz/Ta) Ha BIAMOBITHI CHEPreTHYHI €KBIBAJICHTH.

[psimi 3atpatu eneprii £, pospaxoyrothes 3a
HacTymHUMH (popmynamu. J[J1s pikoro majabHOTO IIi
3aTpaTH MiAPaxoBYIOTHCS 3a (HOPMYIIOIO:

E, = a,Bn,

ae (X, — eHepreTMYHHH eKBIBAJIEHT MAaJbHOIO,
MJIx/kr; Bn — BUTpaTa NajiiBa Ha OJMHUIO ILUIOII],
Kr/ra.

Y BUNAAKY 3aCTOCYBaHHSI €JICKTPOSHEPTIi:

Ene = aeWe, M]l/ra,

ne We — BuTpaTa eeKTpU4IHOT CHEprii B epepaxyHKy
Ha OJIWH TeKTap, KBT rog/ra., kKBT; ae — enepreTnaHmAi
€KBIBaJIICHT eleKTpryHOi eneprii, M/[x/kBT roz.

Eneprosutparn sxkuBoi mpami. OOcCIyroByro4Hit
MepcoHan, mo Oepe ydacTb B TEXHOJIOTIYHOMY
mporieci, BUTpavae EHeprio, siKa TOBWHHA OyTH
BpaxoBaHa:

_ 0 p
E,, _(noa 2+ 0,0 M)/\Nw,

ne E., — eHeproBuTparty )uBoi npaii, Mx/ra; no, Ny
— BIIMOBIAHO KUIBKICTH OCHOBHHUX Ta HOIIOMDKHUX
MPALiBHUKIB, 4YOJL; e, e BIIIIOBITHO
EHepreTHYHI eKBIBAJIGHTH 3aTpaT KHUBOI TMparl
OCHOBHUX Ta JONOMDKHUX poOiTHHKIB, MJIx/mro.-
rox; Wy, — TPONYKTHUBHICTH arperary 3a TOJIUHY
3MIHHOI'O Yacy, ra/ro.

Jlns ocHOBHUX pobiTHUKIB o ’oc=1,26 M]x/moy,.

O, TS HOMOMDKHUX o’orc = 0,9 MJ[K/M0. TOx.

Henpsami eumpamu enepeemuunux pecypcie — 1e

BUTpaTd  €Heprii Ha  BHUPOOHHMUTBO  J00pUB,
MECTUIMIB, HACIHHS Ta  IHIIMX  PCUOBHH;
PO3paxoOBYIOTh  IIIIXOM  MHOXKEHHS  KUIBKOCTI

BHECEHHX IIPU BUPOILIYBaHHI KyJIbTYPH arpoXiMiKaTiB
(KT) Ha BINMOBIIHUI CHEPTeTHYHUI EKBIBAJICHT, SIKIH
JOPIBHIOE KUJTBKOCTI aHTPOIIOT€HHO1 eHeprii, mo Oyia
BUTpayeHa Ha BUPOOHUILITBO 10401 PEYOBHHHU.
3atpatn eHeprii, sKki Oylud BUTpaueHi Ha
BHPOOHUIITBO JOOPHUB, TIECTUITUIIB, OTPYTOXIMIKATIB:
E, =22

v T} )

Ie @, — CHEPreTHYHHH eKBIBAJICHT BiAIMOBIIHOI
pedoBunu, MJ/Kr; BO — HOpMa BHECEHHS PEUOBUHH,
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kr/ra; T, — TepMiH Iii pe4oBuHM (MiHEpaJIbHI 10OpHBa,
MEeCTULUAN, OTpyToXiMikaTh — 1 pik, opraHiuHi
no0puBa — 3 pokH).

[HBecTHITINHI EHEPTETHYHI BUTPATH — 1€ BUTPATH
€Heprii TeXHIYHWX 3aco0iB I dYac BHPOOHUIITBA
(TpakTOpiB, KOMOAiiHIB, CITBCHKOTOCTIOJAPCHKUX
MarH Tomo). EHeproemMHicTs 3aco0iB MexaHizarrii

E;, (TpakTopiB, CiTBCHKOTOCIIONAPCHKUX —MAIITHH,
34ilIOK  TOIIO) TMEPEHOCATh HA  BHPOIIYBaHY
MPOAYKIII0 CHEpPrifo, sKy BUTPaTHWIM Ha IX

BUPOOHHWIITBO HE TIOBHICTIO, a JIHMIIE YacTKOBO.
Bennuunny eHeproeMHOCTI s 3aco0iB MexaHizarlii
BH3HAYAIOTH 32 (hOpMYJIOIO:

— M3'1,1 a?.M (ap(‘H +ap(‘.¥i)

E. =
m 100-7;, (3m) Waep

ne M., — Maca 3aco0y MexaHizailii (Tpakropa, 34ilKH,
MAaIlIMHU TOIIO), KT; O — CHEPTeTHYHUN €KBiBaJECHT
3aco0y Mexanizamii, MJDK/Kr (mis TpakTOpiB,
aBTOMOO1JIIB, caMOoXimHuX MamuH o = 86,4 MJIx/kr;
JUIL  3YIMOK 1 CIIBCHKOTOCIIONAPCHKUAX — MAIHH

0=75,0 MJIx/kr); Apeny Apen — BIIOBITHO
BiZ[paxyBaHHSI Ha PEHOBALl0 Ta PEMOHT 3aco0y
mexanizarii, %; T.(») — HOpPMaTHBHE piuHEe
3aBaHTAKEHHS 3aco0y MexaHizarii, rof;
Wz, — IPOYKTHBHICTB arperary 3a TOAWHY 3MiHHOTO
qacy, ra/Top.

EneproemuicTp BHUKOHaHHS TEXHOJIOT19HO1

oreparlii OyZe MOPIBHIOBATH CyMi BCIX CKIIQJIOBHX
CHCPIroBUTPAT, BUSHAYCHUX BHUIIIC.

3aco0iB  MexaHizallii BH3HAYAIOTh CHEPTOEMHICTH
BUPOOHUYHX MPUMILICHB:

aonnpanp

E =
n 1007, w?a’

I€ Ony — CHEPreTWYHUH EKBIBaJCHT BUPOOHUYMX
npumimens, MJDx/M% (B OLIBIIOCTI  BUNAJKiB
0np = 5025 MITx/M?);  F,,—ioma  BUPOOGHHYOTO
NPUMIILEHHS, M2, d,,— aMOPTH3aLliliHi BifpaxyBaHHs
Ha piK, %, (a, = 4,7%); T; — TepMiH BUKOPHCTAHHS
MIPUMITIIEHHS TIPY TPAIOYoMy 00IagHaHHI 3a pIK,
rog.; W~ MPOIYKTUBHICTh  CTAI[lOHAPHOTO
oOJlafHaHHS, SIKE€ pO3TAIllOBaHE Y BHPOOHUUOMY
TIPUMIIIIEHHI, Ta/TO/.

[IpoxyKTHBHICTH CTaIliOHAPHOTO OOJIAJHAHHS, 5K
NpaBWJIO, BUMIPIOETBCS B TOHHaxX 3a TOJAWHY.
[IponyKTUBHICTD B IeKTapax 3a TOAWHY BHU3HAYAIOTH
3a (hOpMyIIOIO:

Wm
ICON

ea

ne g(Y) — BIAMOBIIHO HOpMa BHECEHHS MaTepiary
(HanpuKIaa, IPOTPY€EHHS HACIHHSI Tepe ciB0oI0), 00
ypOXKalHICTh KyJAbTYypH (IpH Mepepodili MpoayKiii),
T/ra; W" — IpOyKTUBHICTH 00JIaAHAHHS, T/TO/I.

VY po3paxyHKax BHKOPHCTOBYBAJIH CHEpPIreTHUYHI
€KBIBaJICHTH, 1[0 HaBeIEHI B Ta0. 1.

3 manmx Tabnm. 1 BHOHO, MO0 3 EHEPTEeTHYHHX
€KBIBAJICHTIB OCHOBHHX €HEPreTHYHHX MaTepialliB
HaWBUIIMIA CHEPreTHYHUN CKBIBAJICHT MPUIAZae Ha
3acobu 3axucty pociuH — 1020 MJIx/kr Ta repOinuau

EHe}?foeMHicmb cmauiOHapny m€XHOJZ02i'{Hu)f — 454 MJIx/KT BiANOBIZHO, WO B NECSTKU pasiB
onepgulu. HpI/I BITI?Ha‘IeHI-.Il CHCPro€EMHOCT1 TIepeBUIIye BUTPATH Ha I[IMM Ta ,Z[O6pI/IBa.
CTallOHApHUX orepamimn 3aMICTh CHCPIroBUTpPAT

Tab6saung 1
EHepreTnyHi eKBiBa/IeHTH OCHOBHHUX T€XHOJIOTIYHHUX MaTepiasiB
Pecypc (peyoBuHa) OANHMLA BUMIPIOBAHHA EHepreTM4Hui ekBiBaneHT
EHepreTuuHi pecypcu

[nsenvHe nanmeo MOx/Kr 52,8

BeH3unH MOx/Kr 54,4

EnektpuyHa eHepris M//KBT-rog, 12,1

[obpusa

OpraHivHi gobpusa (Bosorictb — 80%) MUs/Kr a.p. 0,42

MiHepanbHi fobpusa:

- a30THi MUs/Kr a.p. 86,8

- ¢docoopHi MUK /Kr 4.p. 12,6

- Kaninui MUK /Kr 4.p. 8,3

biomaTtepian
HaciHHeBMI1 maTepian (copro) MUsK/Kr 59,5
Cunoc copro (CBixKui) MUsK/Kr 3,1
3acobu 3axmncTy pocanH
Inipocar (repbiuna) MUsK/Kr 454
MIK (rep6iuma) MO/ Kr 1020
Koedimient €HEepreTUYHoL e(eKTUBHOCTI
Koeghiyienm  enmepeemuunoi  eghpexmuenocmi  TEXHOJOTII L€ BiTHOIIEHHS €HEPreTUYHOI IIHHOCTI

mexnono2ii
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TOTOBOI MPOIYKIIi 0 CyMapHHX CHEPrOBHUTPAT IO
TEXHOJIOT1I:

Kem = Eu/Em: (aoyo + adyO)/Emy

1€ Clo, 0o — BIATIOBIATHO CHEPTETUYHHMA EKBIBaJCHT
OCHOBHO{ Ta JOJATKOBOI mpoaykmii, MIx/kr; V,, Vo
— BIJMIOBIJIHO ypoOXKall OCHOBHOI Ta JI0JaTKOBOL
MpoayKMii, kr/ra; E, — cyMapHi €HEeproBUTPaTH IO
TexHoJorii, MJx/ra.

st GLIbIIOCTI CITBCHKOTOCIOAAPCHKHUX KYJIBTYP
KOoeQilli€eHT eHePreTUIHOI ePEeKTUBHOCTI TEXHOJOTIT
MOBMHEH OyTH OUTBIIMIA 3a OAWHUINO. BHHATKOM
MOXKe OYyTH KapTOILIs, V SIKOi Il MOKa3HUK MOXe
nopisatoBatu 0,8-1,1 (3ay1eKHO Bij] ypOKaro).

Eneprermuna  mpoayktuBHicte  (EIl) e
CHIBBITHOIIEHHS MK KUTBKICTIO TPOIYKTY, IO
BUMIPIOETHCSI B OJUHMIIIX MacH, Ta CHEPTI€lo,
HEOOXiTHOIO 711 HOTO OTPUMaHHS

Yo
EIll = T kr/MJIx.

750

ITutomi Butpatu eneprii (I1IE) — 1e 3B’SI30K MiX
eHepriero, 10  3a0e3MeuyeTbesi  OTPUMaHUM
MPOAYKTOM BHPOOHHYOTO IMpOIecy, Ta KUIBKICTIO
MIPOAYKTY (-iB), 1[0 BUMIPIOETHCS B OJIMHUIIIX MacH

Em
IIE = Vo’ MJIxk/KT.

Tenoenyii nocoOHUX NOKA3HUKIG: onaou ma
cepeonss memnepamypa nogimps.

Hocnigy 3 BHpOLIYBaHHS COPro NPOBOAWIHA B
yMoBax HapuainbHO-HayKOBO-TIPAKTHYHOTO MEHTPY
MukomnaiBcbKOTro HaI[lOHATBHOTO arpapHoro
yHiBepcuTeTy B c¢. brmaromapiBka MuKkoiaiBcbKoro
paiiony, MukonaiBcekoi obmacti. 3rimHO 3
0araTopiYHIMH METEOCTIOCTCPEIKCHHIMH, TIPOCIII-
KOBYETBCS CTiliKa TEHJCHIIiSI JI0 3MCHIICHHS PIYHOI
Kimpkocti omaxaiB (puc. 1) [24]. Tak, 3 1970 poky
BoHM 3MmeHmmmca 3 450 mo 400 mm y 2019 poi,
To0TO Ha 12%. Xoua cmocTepiraroTbcsi 3HaYHI
KOJIMBaHHA B jgiama3zoni Bim 250 mo 705 mm. lle
HeoOXiTHO BpaxoByBaTW MpH BHOOpi TiOpWAiB Ta
TEXHOJIOT1{ X BUPOIIyBaHHS.

®
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Puc. 1. Kinbkictb aTMocdepHux onagis 3a 1970 - 2019 pp.
3a JJaHMMHM MeTeOPpOoJIOriYHOoi cTaHii M. MMKoJ1a€Ba

BcraHoBiieHo, 1110 cepeHbOPIUHA TeMIlepaTypa
MOBITPS Ma€ TEHJICHIIIFO J0 3pOCTaHHs. 3a ocTaHHi 50

12,50

POKiB BoHa 30inmbmmnacs 3 9,6 g0 11,25°C, tobto Ha
17% (puc. 2) [24].
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Puc. 2. CepeHa piuyHa TeMnepaTypa noBitps 3a 1970 - 2019 pp.
3a JJaHMMM MeTeOoPpOoJIOriYHOoi cTaHIii M. MMKoJ1a€Ba
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Takum dwHOM, OaraTopidHi AOCTIIKCHHS 3MiH
KJIIMAaTHYHUX TIOKa3HUKIB BKa3ye Ha  CTilke
3MEHIIEHHsS KIUTBKOCTI OmaaiB mpu  30UIbIIEHHI
TEMIIEPATypPHOTO PEXHUMY, IO TOTpedye mimbopy
MMOCYXOCTIKHUX BUCOKOBPOXKaWHUX KYJIBTYP.

Enepeemuuna oyinxa yykpogozo copeo.

Henpsimi BuTpatm eneprii, ski moB’s3aHi 3
TEXHOJIOTIYHUMH Matepiaiamu  (100puBa, 3acobu
3aXUCTYy PpOCITWMH Ta HACIHHEBHM Marepiaiom)
ctaHoBIITh 6580,14 MJIx/Ta (Tadm. 2).

Tabsung 2
HenpsmMi eHepreTu4Hi BUTpaTH
Bua TexHonoriyHoro [l03a BHeCeHHS, Kr EHepretTnuHui BmicT eHeprii,
maTepiany a.a.p./ra (u/ra, 7/ra) ekBiBaneHT, MOX/kr MAOx/ra
MiHepanbHi gobpusa:
-a30THi 18,7 86,80 1623,16
-bocopHi 74,8 12,60 942,48
-KaninHi 0 8,30 0,00
3acobu 3aXMCTy POC/IUH:
- Fnidocar 8 454,00 3632,00
-MIK (repbiuma), Kr/ra 0,025 1020,00 25,50
biomaTepian:
-HacCiHHA 6 59,50 357,00
Pasom: 6580,14
CyKyHHi eHepFeTI/I‘IHi BUTpAaTH CTAHOBIATH  CKJIaJar0Th BUTPATH Ha ILO6pI/IBa Ta 3acobu 3aXUCTY

11256,13 MJlx/ra. 3a oTpuMmaHoi ypokaiHOCTI
406 m/ra koedimieHT eHepreTHYHOi e(PEeKTUBHOCTI
TexHoiorii craHoButh 11,18. Ilutomi BuTpatn
eHeprii Ha OJWHMIIO TPOAYKIIi JIOPIBHIOIOTH
27,72 MIx/1.

Posmonin eHeprii, moB’si3aHuil i3 BUPOOHUYUMHU
3aTpaTaMu, HaBe/ICHO Ha PHCYHKY. JIeBOBY "4acTKy

pociuH — 58%. YacTka 1HBECTHHIHHUX BHTpAT
CTaHOBUTH Jume 7%. Butpatn Ha manuBo Ta iHmI
EHepreTHYHI pecypcH — Ha JApyrid mo3wmii 3
MOKa3HUKOM 35 %.

Amnaniz CTPYKTYpHU EHEeproBUTpAT 3a
TEXHOJIOTTYHUMHU orepariisiMu (psimi Ta
IHBECTHIIIIHI BUTPATH) MMOKa3aB HACTyIHE (TalI. 3)

O MNpami
BlHenpami

[ IHBeCTUUMHI

Puc. CTpyKTypa eHepreTu4HUX BUTpAT

Ta6aunga 3

CTpyKTypa eHeproBuTpar 3a TEXHOJIOTIYHMMH OllepanisiM1
(opsiMi Ta iHBecTHLiiTHI BUTpaTH)

TexHonoriyHa onepaiis EHepretviuni suTpatu

Mx/ra %
|. OCHOBHMI 0BPOBITOK 'PYHTY Ta BHECEHHA MiHEpa/bHUX J06puB 1157,01 28,20
1. NepepnociBHUIA 06POBITOK FPyHTY Ta Nocis 648,17 15,80
IIl. Aornag 3a nociBamm 505,99 12,33
IV. 36upaHHA BporKato 1791,92 43,67
Pazom: 4103,09 100,00

HaiiOinbIn eHeproeMHUME € oreparii OCHOBHHH
00pobiTOK TpyHTY Ta 30upaHHs Bpokaro 1157,01 ta
1791,92 MJlx/ra BiamoBigHO, MO ckiagae 28,2 abo

43,7% Bin 3araJbHUX EHEPrOBHTPAT IO TEXHOJIOTI
BUPOILLLYBaHHSI.
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Enepeemuuna  egpexmusnicmo
COp20 3epHOB020 MA YYKPOBOZO.

BUPOULYBAHHSA

IIpu anHami3zi BUKOPHCTOBYBAJH SIK BIACHI JaHi,
Tak 1 JaHi iHmWWX npociigHukiB [17-23]. Bymo

JMOCITIDKEHO TpU TiOpHIN COPro 3EpHOBOTO Ta
4 copt 1 ribpuIU COpPro MyKpPOBOTO, SIKI B yMOBax
miBAHA YKpaiHM [aroTh HaWKpaili pe3ylbTaTh
(Tabm. 4, 5).

Tab6aung 4

KoedinieHT eHepreTuyHoi epeKTUBHOCTI AOCAiA)KYBAaHUX riGpPUJiB COPro 3epHOBOro
3aJIeXKHO BiJ, CTPOKIiB CiBOM Ta r'yCTOTH CTOSHHS POC/IUH

ri6pua Crpoky cisbu 1OI'(\)/CTOTa CT(;ZI;HH pocnviré,omc. LLIT./I'2320
Comuenap PaHHi cTpokM cisbu 2,51 2,84 2,21 2,17
Mi3Hi cTpOKM ciBbu 1,28 1,06 1,11 1,00

Byprro PaHHi cTpoKM ciBbu 2,01 2,45 2,26 1,97
Mi3Hi cTpoKM ciBbu 0,94 1,15 0,95 1,1

faw E PaHHi cTpoKu ciBbu 2,08 2,73 2,90 2,36
Mi3Hi cTpoKM ciBbn 1,55 1,25 1,84 1,84

Tabaung 5

KoedinieHT eHepreTnyHoi e¢peKTUBHOCTI AOCAiA>KyBaHUX COPTIB Ta riGpuAiB cOpro yKpoBoro
3aJ1e>KHO BiJ, HOpMU BHCIBY, GionpenapariB i Mikpog06puB

Hopma BuciBy, TUC. WT. | BapiaHT no3akopeHeBoro Copr, ri6pua (Paktop A)
cx. Hac./ra (dpakTop B) NiAXUBAEHHS Cuno 700 [ (St) dasoput Megosuii TpoicTuit
KoHTponb (Boaa) 2,82 3,92 4,33 4,09
Bbiokomnnekc-B6TY (BK) 2,84 3,99 4,32 4,11
70 komnniekc Keantym (Ks) 2,65 411 4,56 4,18
BK +Ks 2,68 4,14 4,58 4,25
KoHTposb (Boaa) 3,07 4,62 4,92 4,57
Bbiokomnnekc-B6TY (BK) 3,22 4,69 4,89 4,78
100 Komnaekc KeaHTym (KB) 3,26 4,80 4,95 4,77
BK + Ks 3,16 4,81 4,85 4,78
KoHTpons (Boaa) 3,72 4,61 4,77 4,43
Biokomnnekc-BTY (BK) 3,60 4,68 4,88 4,52
130
Komnaekc KeaHTym (KB) 3,56 4,81 5,03 4,62
BK + KB 3,55 4,80 5,08 4,67
KoHTponb (oaa) 3,01 4,09 4,43 4,07
Biokomnnekc-BTY (BK) 3,13 3,94 4,49 4,17
160 Komnekc KeaHTym (KB) 3,28 4,19 4,79 4,20
BK + K 3,30 4,20 4,72 4,18

Y pe3yabTari perpeciiHoro aHaumizy Oyio
BCTAaHOBJIEHO, IO Ha 3Ha4eHHsA KoedilieHTa
€HEePreTUYHOL e(eKTUBHOCTI TEXHOJIOT1]
BIUIMBAIOTh TAKW OCHOBHI (hakTOpHU: TIOpHJI, CTPOKU
CiBOM Ta TyCTOTa CTOSIHHS POCIHH. MHOXHHHA
perpecist Ma€ HaCTYNTHUM BUI (KBagpaT KoedimieHTa
KOpeJsIii R? = 0,807)

Ke = 3,196 + 0,148X1 — 1,118X2 — 7,327 -
10720. x3,
ne X1 — xop riopuny; X2 — cTpok ciBOu; X3 —
I'YCTHUHA CTOSIHHSI POCJIMH, THC. IIT./Ta.

Kopensmiiina Mmatpuis

X1
X1 1
X2 0
X3 0

Y 0,189886291

[poanamnizyemo KOpeIsIiiHy MAaTPUIIFO
3aJekHOCTI (Tabd. 6).
Tabauiga 6
X2 X3 Y
1
0 1
2,6E-

-0,877914358 18 1
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SIk  0aumMo, MDK 3MIHHMMH BeJIMYHHAMU
BIACYTHIH  KopemsuidHuid 3B'A30K  (KoedimieHT
kopesnii gopiBHIoe R= 0). Cepen 3MiHHHX BETHYUH
HaWOIIBIIMIA Bil’€eMHUH 3B'SI30K Ma€ CTPOK CiBOHM
(R = -0,877914358). I'ycTtoTa CTOSIHHS POCIUH Ma€
Haiimenmmi B (R = 2,6-10718).

e(heKkTUBHICT. MHOXXHHHA perpecisi Mae HaCTYITHUH
Buj (KBajpaT KoedimienTa kopensnii R? = 0,845)

Ke=1,074+0,148X1 — 1,118 - X2 — 3,792 -
10719 X3 + 5,628 - 1073 - X4,

ne X4 — pidHi ommaan, MM.

. . [Ipoananizyemo KOPEJSIiHHY MaTPHIIO
Buxonaemo aHajoriyHe OOCHIIKEHHS IS .
. 3aIeKHOCTI (Tabm. 7).
BU3HAYCHHS BILUTUBY OMAaJliB HA CHEPTCTUYHY
Tab6aunga 7
Kopensmiiina MaTpuis
X1 X2 X3 X4
X1 1
X2 0 1
X3 0 0 1
X4 0 0 0 1
Y | 0,132187 | -0,611149 | 5,79E-17 | 0,674661
. mocsrae piBHA 11, a MakcumanbHE 3HAYEHHS Y
Sk 3MIHHUMH  BEJIHYNHAMH .
) o e \ .. JesIKUX Kpainax gocsrae 18.
BIJICYTHIM  KOpeNALidHUN  3B'A30Kk  (koedimieHT

kopesstnii nopiBHioe R = 0). Cepen 3MiIHHUX BETHUUH
HaHOUTBIIMI BiJ’ €MHUI 3B'I30K Ma€ CTPOK cCiBOM
(R=-0,611) Ta BenmumHa aTMOC(hEpHHX ONAIIB
(R =-0,675).
HaiiMermmi Brumms (R = 5,79-107),

BucnoBku. IIpoBesenuit anamiz pes3ynbTaTiB
JIOCJIIDKEHD MOKa3aB, 110 Ha IMiBAHI MHUKOIaiBCHKOI
obnacti BiAOyBaeTbcS 3POCTAHHS CepelHbOPIYHOT
TeMIlepaTypu NoBiTps Ha 17% Ta 3MEHIIICHHS OTaJliB
Ha 12% 3a octanHi 50 pokiB.

Eneprernuna
CHJIOCY COPro IIYKPOBOT'O B YMOBaxX MiBJIHS Y KpaiHU

3a

IIPOBEICHUMHU

po3paxyHKaMu

psiMi

EHEepreTHYHI BUTPATH i Yac BUPOIILYBAHHS COPTO
cxnanu 35%, nenpsmi — 58%, a iIHBECTULIIHHI — JTUIIIe
7%. Copro 3epHOBE Ma€ B JiBa pa3yu MEHIIEC 3HAUCHHS
koedirienTa enepretuyroi epextuBHOCTI (0,94-2,9)
MOPiBHAHO 3  copro IykpoBuMm  (2,65-5,08).
KopensuiliHo-perpeciinuii  aHaii3 MokaszaB, IO
HaWOITBIIMIA BIUTMB HAa €HEPTreTHYHY e(EeKTHBHICTH
BHPOIIYBaHHS COPTrO I[yKPOBOTO Ma€ CTPOK CiBOM
(R=-0,611). Pamniit crpox ciBOM 3abe3mneuye
CYTTEBE 3pOCTaHHS KoedillieHTa eHepreTHYHOI
edexruBHOCTI Big 2,01 mo 2,90.

I'ycrota CTOSIHHS pOCIMH — Mae

e(eKTUBHICTh  BHUPOOHHMIITBA
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M. U. ®epopuyk, O.A.KoBanenko, B.HW.TaBpum, A.B.YepnoBa, B.A.[pyb6ans.
JHepreTuyeckKass OILl€HKA TEeXHOJIOTMM BbIpalllUBaHUsA COPro B YCJOBUSX IOra
HukoJs1aeBCKOM 06J1aCTH

B ycaosusax 3acywiueozo kaumama Hukosnaesckoll obsaacmu u KosiebaHuli memnepamypsl ho eodam
BAXCHLIM HANPAB/AEHUEM NOBbIWEHUS] NPOOYKMUBHOCMU NAWHU S18451emcsl 8blpaujusaHue 3acyXoycmouidugbix
KyAbmyp U COBEPUIEHCMBOBAHUE  IMeXHO/02UYeCKUX  Npuemos,  HANpas/aeHHblX  HA  CO30aHue
8bICOKONPOU3B00UMEAbHBIX  A2pOYeH0308. Kysaemypoll, komopas cnoco6HA npomusocmosims  8blCOKUM
memnepamypHbsiM PeXCUMaM U 0AUMeAbHbIM 3ACYXaM, S1851emcsl cop2o: 0415 c030aHusl 1 k2 cyxoeo sewjecmad oHO
mpamum 80dbl noumu 8 1,5 pasa meHbule, YeM KyKypy3d U 8 2 pa3a MeHblUle, YeM 3epHO8ble Kyabmypbl. LleHHocmb
€20 00yC/108/1€HA MAK¥Ce YHUBEPCANbHOCMbI0 UCNO/b308AHUS, CNOCOGHOCMbI dasams cmabuibHble ypoxcau,
B03MOJCHOCMbI0 BbIPAWUBAHUSI HA MA/0NPOOYKMUBHBIX nousax. B cmamve nposedeHa oyeHka aHepzemuyeckol
sppekmusHoCMU 8bIPAWUBAHUS CAXAPHO20 U 3ePHOB020 COP20 8 YCA0BUAX KAUMAMUYECKUX USMEHEeHU.

Kaiouesvle caoea: sHepzemuueckull skeusasieHm, koadduyuenm sHepzemuveckol 3gddekmusHocmu,
JHepzemuyeckue 3ampambl, COP20 3epHOB0E COP20 CAXAPHOE, BUOMONAUBO, IHEp2emuUYecKas 3P HeKmusHOCMb.
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M. Fedorchuk, O. Kovalenko, V. Havrish, A. Chernova, V. Hruban. ENERGY EVALUATION
OF SORGHUM GROWING TECHNOLOGY IN THE SOUTH OF MYKOLAIV REGION

In the conditions of a high drought of climate of the Nikolaev area and fluctuations of temperature on years
the important direction of increase of productivity of arable land is cultivation of drought-resistant cultures and
improvement of the technological receptions directed on creation of highly productive agrocenoses. Sorghum is a
crop that can withstand high temperatures and prolonged droughts: to consume one kg of dry matter, it consumes
almost 1.5 times less water than corn and 2 times less than cereals. Its value is also due to the versatility of use, the
ability to give stable yields, the possibility of growing on unproductive soils. This article evaluates the energy
efficiency of growing sugar and grain sorghum in the context of climate change.

Keywords: energy equivalent, energy efficiency coefficient, energy costs, grain sorghum, sweet sorghum,
biofuel, energy efficiency.
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0. A.TepameHKo, 3/100yBay BUILOi OCBITU

MuKoJ1alBCbKUM HalliOHAJIbHUW arpapHUM YHIBepCcUTeT

HocaidoceHo enaue mexnonoeii No-till Ha winbHicmb rpyHmy, 3anacu rpyHmosoi 80402u, Mikpo6ioa02iuHy
aKmueHicmv TpyHmy ma 6podcaliHicmb  ciabcbkozocnodapcvbkux  Kysavmyp. Ilpubaska  epodscaliHocmi
CinibCbK020cn0dapcbkux Kyasmyp 3a mexHosozieio No-till cmanosunaa 14,3-22,9%, wjo 0o38015€ 3pobumu 8UCHOBOK
npo onmumisayilo NOKasHukie podioHocmi rpyHmy 8 KAIMamu4Hux ymoeax 30Hu IliedenHozo Cmeny YKpaiHu
nopigHsiHO i3 mpaduyitiHumu iHMeHcusHuUMuU mexHoaozismu. IlokazaHo, wo 3anposadiceHHss mexHosoz2ii No-till
do3goaums nosinwumu eko/02iuHi npoyecu y TPYHMI, 3MEHWUMU AHMPONO2eHHe HABAHMANCEHHS Ha
azpoekocucmemu i nposie eposiliHux npoyecis, hidsuwumu 8poXcaliHicMb CiAbCbLKO20CN0JAPCbKUX KyAbmyp ma

3HU3UMU eHep203ampamu Hd iX BUPOWYBAHHS.

Kamwuoei caoea: rpynm, mexHonozis No-till,

ypooxcatiHicmo,

IMocranoBka mpodjemu. [pyHTOBUI MOKpUB 3emiti
Biflirpa€ BaXJIMBY pOJIb y MIATPUMAHHI CKJIIHOTO
MeXaHi3My (QYHKIIIOHyBaHHS OiocdepH, 3a0e3rmedeHHi
EKOJIOTTYHOTO OanaHcy i1 30epexeHHi Oi0pi3HOMaHITTS
Ta € TOJOBHHM TIIPUPOAHHM  PECYPCOM  JUIS
BHUPOIIYBaHHS  CUIBCHKOTOCIIONAPCBKUX ~ KYJBTYp 1
BUPOOHUIITBA MPOYKTIB XapayBaHHSI.

Y cydacHOMY CBiTI IHTEHCHBHO pPO3BHBAIOTHCS
JieTpaiatliiiHi IpoIecy IPYHTIB, 3yMOBIICHI HAJIMIPHOIO
PO30paHICTIO 3eMeNnbHOro (HOHIY, HEAOTPUMAaHHSIM
HAyKOBO OOTPYHTOBAaHUX CHCTEM 3eMJIEpOOCTBa Ta
arpOHOMIYHHX 71 €KOJIOTIYHIX HOPM
3eMJICKOPHCTYBAHHS, BIJICYTHICTIO HAJIGKHOI CUCTEMHU
VIPaBIiHHSA TpOILlECAMH  POAIOYOCTI TIPYHTIB. 3a
maaumu [1, 2], maivke 33% rmobaibHMX TPYHTOBHX
pecypciB AerpagoBaHi BHACTIAOK e€po3ii, 3a0pyIHEHHS,
VILUTbHEHHS, 3aCOJICHHS, MiIKUCICHHS, Aerymidikarrii
Ta 1HIOIMX HECTIPUSTIMBHUX TPOIIECIB, TMOB’3aHUX 3
HepalioHAILHUM BUKOPUCTAHHSAM IPYHTIB.

Pazom 3 TuM, y cydacHOMY CBiTI I1HTEHCHBHO
30UTBIIY€ETHCST Ae(ILMT IMPOJOBOJILCTBA HA IUIAHETI.
[IprurHu HOTO YAaCTKOBO MOB'SI3YIOTH 31 IIBHAKUMH
TeMnaMd 30UIBILEHHS] YHCEIBHOCTI HACeNeHHs Ha
3emiti, OCKIJIBKY, 32 OIiHKaMu BYeHHX, J10 2050 poky

© Manyukina T. M., [lpo6iTeko A. B, Kauanosa T. B. Ta in., 2020

WinbHicmb TpyHmy, 80/102icmb TpyHmMy, podrouicmy,

HACEJICHHS TUIAHETH MEPEBUIUTL 9,2 MIIPJ YOJIOBIK.
MixxHapoHwit JIOCIT AHULIBKUIA IHCTUTYT
IPOJIOBOJTHUOI MTOJITHKH TI0Ka3as, 1o y 2010 pori Bif
rosiofy cTpaxkaaio rmoxas 1,0 Miap moaei, Ipu boMy
[I0/THS TOMHPANTO TIOHAA 20 THC. YOI, OUTBIIICTE 3 IKUX
— mita 10 3 pokiB. HaifOimbIn BUCOKHMI piBEeHB TOJIOIY
3adikcoBaHUH B appUKaHCHKUX KpaiHax,
posramoBanux miBaeHHie Caxapu, i B [TiBnenHiit A3ii
[3]. 3a nannmu anamitukiB FAO, nume gekinpka KpaiH
CBITY MOXYThb TPHCKOPEHO 30UIBIIMTH BHUPOOHHIITBO
MPOAYKTIB XapuyBaHHS W TMPU3YNUHUTH IBUIKUIA
PO3BUTOK TJIOOATBHOI THPOAOBONBYOI KpU3H, cepen
sIKUX YKpaina [4].

3a ocTaHHI POKH PO3BHTOK arpapHOTrO CEKTOpa
EKOHOMIKM YKpaiHU XapaKTepu3yeThCs CTaOLTHHOO
MO3UTUBHOIO JIMHAMIKOIO 3POCTaHHS, BiOYBA€THCS
HApOIIyBaHHS TEMITB BHPOOHMIITBA CLIBCHKOTOCIIO-
JApChKOT TPONYKINi. 3eMenbHi pecypcH YKpainu
BKJIIOYAIOTH 33 MJIH ra CUILCHKOTOCTIOAPCHKHUX YTib,
o craHoBUTh 70% 3aranbHOI TepUTOopii, 3 sikux 80% —
puus. ToMmy 3axomu 1100 30€peXKeHHs! POMIOYOCTI
IPYHTIB SIK OCHOBHOIO 3aco0y BHpOOHHLTBA Yy
CUIBCBKOMY TOCHOIapCTBI MatOTh OYTH y IPIOPHUTETI Ha
piBHI JepKaBH, BUPOOHUKIB CLILCHKOTOCIIONAPCHKOT
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TIPOYKITii Ta HAYKOBIIIB arpapHoro Hampsimy. Ilpore,
Hapasi, pOIFOYiCTh YOPHO3EMIB 3HWKYEThCSI BHACIZIOK
SK HEpaliOHATbHOTO BUKOPHUCTAHHS, TaK i MPUPOAHUX
POIIECIB, 30KpeMa KIiMaTHuHuX 3MiH [1, 5].

VY 3B’A3Ky 13 IIM OCOOJIMBO AaKTyaldbHO CTOITh
MUTaHHS JOCTI/DKEHHS Ta PO3pOOJICHHS €HEepro- Ta
PECYpPCOOIIATHIX cucTeM 3emiiepoOCTBa.
[IpioputetHoro A1t Ykpainu € texHonoris No-till, o
nepeadavyae BiAMOBY Bil 0OpoOITKY IPYyHTY, TOCIB 1O
CTEpHI, 3aCTOCYBaHHS TMOKPHBHHX KyJIbTyp 1
BHUKOPHCTAHHS ciBo3MiHM. 3a TexHouorii No-till mocis
MPOBOJNTECST 0€3 MEXaHIYHOro BIUIMBY Ha IPYHT Y
MOXXHUBHI PEIITKH, 0 YTBOPIOIOTH MYJIbUYFOUHIA II1ap,
SKAK 30epirae BOJOTY, 3aXWINAE TPYHT BiJ BOIHOI,
BITpOBOi epo3ii Ta mwioBHX Oyp, MO O0COOIMBO
aKTyallbHO B YMOBaX HEJOCTaTHHOTO 3BOJIOYKCHHS
[liBmennoro Cremy Ykpainu.

AHAI3 aKTyaJIbHHX JA0CTITKeHb. 3a gaHnMu [6],
o0csirm  3actocyBanHs TexHonorii No-till y cBiTi
3HaxXomAThCS B Mexax 105 muH ra. Y ToMy ywmcIi, B
Awmepuri  miomy i3 3ampoBaPKEHHMMH  HOBUMH
TEXHOJIOTISIMUA  CKJIaJaf0Th MpuOIu3HO 87 MIIH Ta,
ABcrpanii — 12, iHmmx xpaiHax cBiTy — 6 MiH ra. I3
3araibHOI TuIonTi, 3aiasATol mix No-till, 95% npumnanae
Ha TICTh KpaiH — bpasumito, Aprentuny, CLIA,
Kanamy, Asctpamito 1 [laparBaii. Ha w4actky
€BpONEHCHKOTO0 KOHTHHEHTY, BKJIFOUAIOYH 1 CXiIHY
Horo yactuny, npunagae 2,5-3%. lopiuxo momi mix
No-till 3pocTarots prOIM3HO Ha 1 MITH Ta.

VY cBiti Texnonorist No-till po3rnsmaerses s
IPYHTO3aXUCHUN  3axif,  e(QeKTUBHICTH  SKOTO
BCTAQHOBJICHO 33 PI3HUX IPYHTOBO-KIIMATHYHUX Ta
EKOHOMIYHMX YMOB. 30Kpema, TMOKa3aHO IO3WUTHBHI
pe3ynbTatd B ekBaTopianbHMX KpaiHax  (Kewis,
VYranma), a Takok KpaiHax, 1o posTamioBani Ha 40°
na. ur. (AprentuHa, Ywmmi) Ta Ha 60° mH. 1o
(Oimmstamis).  Texnomoris  No-till  edekruBHa 3a
MOCYIIIMBAX YMOB, Koiu Bumagae 200 MM omaniB
(3aximHa ABcTpatis) Ta 3a ymoB, koju Bunamgae 3000
MM arMocepHux onamiB  (Ummi), Ha miOIaHUX
(ABctpamist, IlaparBaii) Ta TJIMHHCTHX TIpyHTax
(bpaszwnist). PocnuHHI pemiTky Ha TOBEPXHI IPYHTY
YTBOPIOIOTh MYJIBUYIOUMH Iap, IO, BOJHOYAC 3i
30epeKEHHSIM ~ BOJIOTM Ta 3aXWCTy BT epo3ii,
po3IIIsAAEThCA SIK 3axin 6opoTeOu 13 Oyp siHamu. st
MiJpi3aHHsT OJHOPIYHUX OYp’SHIB 3aCTOCOBYIOTHCS
3HapsiIs Oe3 mopyIieHHs MyJibyi [6, 7].

opiuno mtomma mix Texnonoriero No-till 3pocrae y
cBiTi OUIbIIe AK Ha 1| MIIH ra, HaOyBalO4M 3HAYHOTO
TIOIIMPEHHSI Y Pi3HUX KpaiHax cBity [6, 8]. Haitoinbmi
IUTOIIi i TAKOK TEXHOJIOTiEr y 3aximHii €Bpori
MaroTh Icnianis Ta @panuis, npoTe B HitoMy 1o €Bpomni
Y CTPYKTYpi MOCIBHUX IIIOIT YacTKa 3eMeb i No-till
He niepesuiirye 3% [9, 10].

3a JaHUMM BYEHMX, BIPOBA/DKEHHS HYJILOBOTO
00poOiTKy B YKpaiHi Ha YOPHO3EMHHUX IPYHTax Ja€

MOXJIMBICT  JUISI  ONTHMI3aIlii  IPYHTOTBOPHOTO
Mpolecy 1 PO3MMUPEHOr0 BiATBOPEHHS IPYHTOBOL
POMAIOYOCTi, IO € HEepealbHUM 3a IOJUIEBOTO
00pobitky 1pyHTy [11, 12]. Yemimmo 3ampoBaawimm
TEXHOJIOTII0 No-till KOMIIaHi1 «ArpomMup»,
«ATpOCOIO3»,  ATpPOHOMIYHA  JOCHiAHA  CTaHIs
HYVYBIIlY [5]. 3a maHuMu IOCTITHUKIB YMaHCHKOTO
HYC, y nmepmi pokn ocBoeHns No-till Ha goprO3eMi
OITI30JIECHOMY YMOBH BOJIOT03a0€3Me4YEHOCT] KyJIbTYp
HE MOTIPIYBaJIHCs, a UTBHICTB IPYyHTY Y mapi 0-30 cm
Jemo 3pocTana, TpoTe 3alumaiacs y Mekax
onTUMaTLHUX apamerpiB [13, 14]. [IporpecuBHIM €
nocBiz 3actocyBanHs cuctemu No-till y @' « Apkapis»
MuxonaiBcbkol 00acTi, A€ 3a L€ TEXHOJIOTIEI0
BUPOIIYIOTh KYKYPYI3y, O3UMY TIIEHHUII0 Ta 6000BI
(ropox, HyT, coro) [15].

VY3aranpHIOIOYM HAYKOBI [aHi, OJepXkaHi SK ¥y
3apyOKHUX KpaiHax, Tak i B YKpaiHi, MOXHA 3p00UTH
BIUCHOBOK MO  MEPCIEKTUBHICTh  IPOBEJCHHS
JIOCJTI[KEHb €KOJIOTTYHMX acIiekTiB TexHosorii No-till
Ta 1i BIUIMBY Ha POMIOYICTh IPYHTY Y 30Hi IliBneHHOTO
Cremny Ykpainu.

Merta cTaTTi — J0CIiauTH BIumB TexHouorii No-till
Ha Qi3uyai ¥ OloNOTivHI BIACTHMBOCTI IPYHTY Ta
BPOXKalHICTh  CLTBCHKOTOCIIOJAPCEKUX — KYIBTYp B
ymoBax [liBnennoro Cremny Ykpainu.

Metoauka NpoBe/IeHHsI HAOCJTi/IZKEHb.
Hocmimxenns nposomw y 2017-2019 pp. Ha 6a3i O
«Apkanist»  Bpatcekoro paiiony  MukonaiBchKkoi
obmacTi, po3ramoBaHoro B 3oHi [liBgeHHoro Cremy
Vkpainu. [pyHT [OCHIZHOrO MOJMss — YOPHO3EM
MBICHHWH MAaJIOTYMYCHHUH  CEepEeIHbOCYTIIMHKOBHUI.
Bwmict rymycy B mapi 0-30 cm — 2,4%, BMiCT
JIETKOTIIPOJI30BAHOTO ~ a30Ty 32  TropiHEM  —
6,3 mr/100 T 1pyHTY (HU3BKHIA), pyxomoro (ocdopy 3a
Mauurinum 6,0 mr/100r r1pyHTy (CepemHii),
oOMiHHOTO Kaito 32 MacnoBoro — 24,0 mr/100 r rpyHTY
(BHICOKHIA).

JlocmipkeHHsT TIPOBOJIMIM HAa CHOMUIA-JICB’ ATHIA
poku BopoBapkeHHs TexHosorii No-till, 3a skoro
BUPOLIYBIN TIICHULIO O3MMY, COI Ta COHSIIHHUK.
KonTrponem ciyryBanu AUISIHKH, M0 0OpoOIsUM 3a
TPAJUIIIMHOI0 TEXHOJIOTIEI, MPUHHATOK Ui 30HU
[linenHoro Cremy 3 iHTEGHCHMBHMM 0OOpOOITKOM
IPYHTY, BKIIIOYAIOYH OpaHKy Ha rimouny 20-22 cm. st
BU3HAUEHHS arpo(i3MYHUX Ta O10JIOTTYHUX TTOKA3HUKIB
POMIOYOCTI  IPYHTY  SIK  MOJCIBHY  CHCTEMY
BHUKOPHCTOBYBAIN JOCIIIHI AUISHKY MIISHUI] 03UMOT,
MONepeAHNKOM siKoi Oyna cos. [lociB mmeHui o3umoi
3a TtexnHonoriero No-till TpoBOAWIN  CTEPHBOBOIO
3epHOBOIO ciBaskoro JD 7000.

HlinpHICTE IPYHTY BHU3HAUalM 332 METOAOM
KaunHchKoro, BMICT BOJIOTH — T€PMOCTATHO-BarOBUM
METOJIOM [16]. Busznauenns 3arajabHOI
MIKpOOIOJIOTiYHOI aKTHUBHOCTI IPYHTY IPOBOAMIIH
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3TTHO 13 3arajbHONPHHHATOI0 METOAMKOIO  3a
IHTEHCUBHICTIO PO3KJIaJTy JUITHOTO TIOJIOTHA.

O6nikoBa mioma gociaiguux miasHok — 0,05 ra,
PO3MIIIIEHHST X PEHIOMI30BaHE, ITOBTOPHICTD —
YOTUPHPA30BA.

Buxaax ocHoBHoro marepiamy. Texnomorist
No-till € o0coOmMBO aKkTyaabHOK Y MOCYNLIHBHX
ymoBax 30HU [liBmennoro Cremy YxkpaiHw, y sKii
JMMITyIounM  (akTopOM  BUPOIIYBaHHS  BHUCOKHX
BpOXKaiB ~ CTpaTeriuyHuX  CLILCHKOTOCIOAAPCHKHX
KYJIBTYP € BOJIOTa, TPYHTH ITiJTAI0THCS BITPOBIH epo3ii,
HaBecHi OyBaroTe cyxoBii. Cepex arpodiznuHux
MOKa3HUKIB POJIOUOCTI IPYHTY came IIUIBHICTh Ta
3amacy IPYHTOBOI BOJIOTM HAaWOLIbIIE BIUIMBAIOTH HA
YpOXKaWHICTh  CUTBCBKOTOCTIONAPCHKUX  KYIBTYp, a
TaKOX CTIMKICTh IPYHTY JI0 €pO3iHUX MPOIECIB.

HlinbHicTs TpyHTY. ONTHMAaNbHA MIUTBHICTD JUIS
OinpIIoCTI CUIBCBKOTOCIIOIAPCHKUX KYJIBTYP
craHoButh 1,0-1,3 r/cM®. 3a Takoi HIUIBHOCTI
(hopMmyeTbcs  CPUSTIAMBUN  TIOBITPSHWN, BOIHUM,
TEIUIOBUIA 1 TIOXKMBHHUH PEXUMH y POMIOYOMY IIapi
IPYyHTY, IO 3a0€3MeUyloTh PO3BUTOK KOPCHEBOI
CHCTEMH pOCIIVH. 32 IHTEHCHBHOTO HaBaHTAKEHHS HA
IPYHT BaXKOI0 TEXHIKOIO HOro MIUTBHICTH MOXKe
nigpumtyBatucss g0 1,4-1,6  r/eM® i Giiblue,
MIEPEYIIUTLHIOBATUCS MOXE HE JIMIIC OPHUH, ale U
M AOpHUH map [5].

vy pe3yJbTarti MPOBEACHUX JIOCITIDKEHD
YCTaHOBJICHO, IO MIUIBHICT 3pOCTajia i3 TIIMOMHOIO
[Iapy IPyHTY Ta Yy 9aci Bij ciBOH 10 30MpaHHs BPOXKaIo
IIITICHHUIT 03UMO] K 33 TPATUIIIHHOIO TEXHOJIOTI€I0, TaK
i3a No-till (Ta6m. 1).

Tab6saung 1

HlinbHiCTh 'PYHTY Nij NIIEHHIIEI0 03UMOI0 3a/1€2KHO BiJ TeXHOJIOTii BUpOLLyBaHHA, I'/cM3

) LWap FpyHTY, Mocis 36vpaHHA
Textonori M 2017 p. 2018 p. 2018 p. 2019 p.

0-10 1,09 1,10 1,14 1,18
TpaguujitHa 10-20 1,12 1,12 1,20 1,24
(KoHTpONb)

20-30 1,16 1,18 1,26 1,25

0-10 1,16 1,14 1,22 1,18
No-till 10-20 1,20 1,17 1,27 1,22

20-30 1,25 1,22 1,29 1,26

Y KOHTpOJII IUTBHICTh IPYHTY KOJMBAJIACS Y MEKax
1,09-1,18 r/cm® Ha wac mociBy Ta 3poctana go 1,14-
1,25r/cM® ma mepiom 30MpaHHS ~BpOXaw. 3a
BIJICYTHOCTI MEXaHIYHOTO OOPOOITKY IPYHTY IIUIEHICT
Oyna icToTHO BuHIOK, ctaHoBMnma 1,14-1,25 r/cm® Ha
yac mociBy i 3pocrana xo 1,18-1,29 r/cm® Ha mepion
30upanns. [lpore, 3a pOKM JMOCHTIPKEHb IIIIBHICTH
IpyHTY 3a TexHojoriero No-till B pisHi mepioan
3HaXoAWiacs B ONTHMAJbHMX MeXax 1 He
MEpPEeBUIyBaja PIBHOBOKHOTO IOKA3HUKA,  SKUIA
craHoButh 1,30 r/cM®,

[lixBumenns minpHOCTI mapy 1pyHTy 0-10 M y
BapianTi 3 No-till 1o 1,14-1,16 r/cm® nopisnsuo 3 1,09-
1,10 r/cM® y KOHTpON HE CIPHYMHWIO HETATUBHOTO
BIUIMBY Ha TMOSABY CXOIiB TMIUCHHUNI O3UMOI Ta Iii

OGN PO3BUTOK 1 Iepe3nuMiBito. Lle cBiqunTs mpo
Te, M0 TakKa IMUIBHICTh TPYHTY Yy TIOCIBHOMY Iapi He
CTBOPIOE MEXaHIYHHMX TIEPElIKO] JUIsl TPOPOCTKIB
IIICHHMII Ta 3a0e3Ieuye JOCTAaTHIN PIBeHb aepallii.

Boutoricts rpynty. Y 30Hi [liBnennoro Cremy
Vkpainn  nmiMiTyrouuM  (akTopoM  OIEepKaHHS
CTaOUTBHUX BPOXaiB CUTHCHKOTOCIIOAPCHKUX KYJIBTYD
€ Bojtora. OcoOIMBO BaXXJIMBUMU € 3arlacl AOCTYIHOT
BOJIOTH Y TPYHTI 1A ozieprkaHHs cxoiB. Yacto BoceHH
abo HaBecHI BOJIOTHM y TIPYHTI HEJOCTaTHBO, TOMY
TEXHOJIOTI{, 110 CHPSIMOBaHI HAa HAKONMMYEHHS 1
30epe)KeHHs! BOJIOTH Y IPYHTI, € aKTyaJIbHUMH.

BwMict Bomorn y TpyHTI TiJ| IMIIIEHHUICIO O3UMOIO
BU3HAYAIM Y JICHb TTOCIBY Ta repejt 30upanHsM (Talit. 2).

Ta6saung 2

BMicT Bos1Ooru y rpyHTI IiJi NIIeHULe10 03MMOI0 3aJIeKHO
Bij TexHOJIOTii BUpOLLYBaHHSA, MM

. Wap rpyHTy, Mocis 36upaHHA
Texwonoria ™ 2017 p. 2018 p. 2018 p. 2019 p.
T o 0-10 18,4 20,2 23,9 22,0
PapuliMHa 10-20 17,4 19,5 20,1 19,2
(KoHTpONb)
20-30 16,8 17,6 17,3 18,0
0-10 25,2 27,6 27,4 26,3
No-till 10-20 23,7 24,8 25,3 25,3
20-30 21,3 23,0 22,5 24,0
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AHami3 pe3yibTaTiB MOKa3aB, IO 332 TEXHOJOTIl
No-till BooricTh IpyHTy OyJia BUILOIO TMOPIBHSHO i3
KOHTpOJIEM Y BCiX LIapax sIK Ha 4ac MOCIBY, TaK i Ha
mepioq 30MpaHHA ypOXKal0 TIIEHUII  O3UMOI.
Oco0HBO BaXKITUBO, IO HA MEPiO ITOCIBY BOJIOTICTh
y JOCIiJHOMY BapiaHTi y BEpXHbOMY MIapi 3HAYHO
MepeBHIIlyBaja [eil TOKa3HWK y KOHTPOJ, IO €
B)KJIMBOIO YMOBOIO ISl IOSIBH CXO/IiB.

Takum 4MHOM, BMICT BOJIOTH y IPYHTi OyB 3HA4YHO
BUIIMM 3a TexHonoriero No-till mnopiBHAHO 13
KOHTpoJIeM i cTaHOBUB 21,3-27,6 MM i 4ac mociBy
nuIeHuni o3uMoi ta 22,4-27,4 MM y niepiof] 30upaHHs
BpOXKal0, TOAI 5K 3a TPAIUIIIIHOT TEXHOJIOTIT JaHUI
MMoKasHMK ckiaB 16,8-20,2 MM i 17,3-23,9 mm
BIJIIIOBIHO.

Mixkpo6ioJioriuna akTuBHiCTL IpyHTY. [pyHT —
IIe OpraHo-MiHEpaIbHUI CyOCTpaT 3 XapaKTEepHOIO

30HANBHICTIO Ta  IHAWBIAyadbHUM  CKIIAZOM
MIKpOOpTaHi3MiB pi3HUX PIBHIB Oprasizamii, sKi
HOBHICTIO fioro 3aCeISIOTh. I'pyHTOBI

MIKpOOPTaHi3MH BHKOHYIOTh KIIFOYOBY pOIb Y
(hopMyBaHHI pOIIOYOCTI, TPAHCPOPMYIOUHN OpraHidHi
pemTKH Ta 3a0e3Medyloud CHHTE3 TyMYCHHX
pedoBuH IpyHTy. llemono3a — ocHOBHa CKiazoBa
YaCTHHA POCIMHHOI PEYOBHHHM, HA YaCTKy SKOI

npumagae 40-70% Bixm ImOpPIYHO YTBOPIOBaHOI Ha
IUTaHeTI  OpraHiyHOi  pe4yoBUWHH. PosknamaHHS
LEI0JIO3N  ABIsl€  co0OI0  HaWOUIbIIMK — 3a
MacimrabamMu TPUPOTHUN MECTPYKIIHHUA TpoIec,
OCHOBHY pOJIb y SKOMY BIJIrparoTh IPYHTOBI
MIiKpOOpTaHi3MHu.

Y  Hamiii  poOOTI BH3HAYaNM  3arajbHy
MIKpOOiOJIOTiYHY aKTHBHICTh TPYHTY Ha OCHOBI
PO3KIJIaAaHHs LENIOJI03U (JUISTHOT TKAaHWHH) 3aJIEKHO
BiJ TexHoJIOTil 00pobiTKy IpyHTY. Jocmin 3aknananu
y JBa CTPOKH — Y Tiepiof ciBOM (3KOBTEHB) 1 TIEpPioj
30upaHHs Bpoxkawo (KiHeHb YepBHS — IIOYATOK
munHs), y wapi rpyatry 10-20 cm, ekcnosumis
niepeOyBaHHS 3pa3KiB y IpyHTI — 20 1i6.

AHai3 pe3ynbTaTiB JOCIiKEHHS iIHTEHCUBHOCTI
PO3KIIaAy JUISHOTO TIOJIOTHA MOKa3aB, IO 3arajibHa
MiKpoOioJIoTiYHa aKTUBHICTh IPYHTY 3aJIeKaia sIK BiJl
TEXHOJOTi{, Tak 1 BiA CTPOKy TPOBEACHHS
nocmimpkens (tadbn. 3, puc. 1). Ilpu mopiBHSHHI
BIUIMBY TE€XHOJIOTii OOpOOITKY IPYHTY Ha aKTHBHICTb
IPYHTOBHX MIKPOOPTaHi3MiB BHSBIIEHO, III0 Y O0OHIBa
CTPOKM TIPOBEACHHSA JIOCHI/DKCHb  HaOIIbIINH
BiJICOTOK pO3KJIaAy BiMIYCHO TPU 3aCTOCYBaHHI
texnoJorii No-till.

Tabaung 3

IHTEeHCUBHICTh PO3KJaAy JUIAHOI TKAHWHU B I'PYHTI Nij, NIIEeHULEeI0 03UMOI0
3aJ1e>KHO BiJ, TexHoJiorii BupomyBaHHs, %

) Mocis 36upaHHA
Texronoria 2017 p. 2018 p. 2018 p. 2019 p.
TpagmuiiHa (KOHTpONb) 14,2+1,2 11,9+2,1 20,7£2,5 24,0£2,3
No-till 22,0+2,4 19,7+2,7 35,1+2,9 40,7+3,7

a

o

Puc. 1. IHTEHCUBHICTb PO3KJIaAy JIITHOI TKAHUHM B I'PYHTI NiA NIIeHUIEl0 03UMOI0
3aJ1eKHO BiJ TexHoJI0rii BUPOIYBAaHHA: a - mpaduyitina(koHmpoas), 6 — No-till

VY 4epBHI-IUMHI BTpaTa MacH JUITHOTO IOJIOTHA
Oyna Ha 7,8% Oinplie MOPiBHIHO 3 KOHTPOJIEM, & Y
KOBTHI — Ha 14,4-16,7%. OueBHgHO, BHSIBICHA
3aKOHOMIPHICTh TOB’si3aHa 13 OLIBIIOK KUIBKICTIO
cyOcTpary Aisl MIKpOOpPraHi3MiB 3a TEXHOJOTIEO
No-till Ta GibIIOI0 BOJIOTICTIO IPYHTY HOPIBHSHO i3

TPaUIiHHOO TEXHOJIOTI€I0,
PO3MHOKEHHIO MiKpOOPTaHi3MiB.

Haii6inpma BTpaTa Macu TKaHWHU BijOyBaiacs y
niepiosi 30MpaHHs BpOXKaio (YepPBEHb-JIUIICHB), KOJH
€KOJIOTIYHI yMOBH JJIsl  LIENIOJIO30PYHHYIOUNX
MIKpOOpraHi3MiB € OipIl cnpusTauBuMuU. Bimomo,

110 CIIpUSIE
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IO JIJIS1 LIEJIF0JIO30PYHHYIOUHMX OaKTepii OnTHMAalIbHA
TeMmIeparypa >KUTTEAISIbHOCTI ckiagae 20-25°C i
BoJIOTiCTh TpyHTY 60-70% BiJl TOBHOTO HACUYCHHS
IPYHTY BOZOIO. Y JKOBTHI TeMmIieparypa TIPyHTY
3HIDKYBanacs, IO CHPUYMHIOBAIO  3HIDKCHHS
MIiKpOOIONOTiYHOT ~ aKTHUBHOCTI. Y  KOHTpPOIi
IHTEHCHBHICTh PO3KIIaAy JUITHOT TKAHWHU Y TIEPiof
30upanns ckiaama 20,7-24,0%, mo Ha 6,5-12,1%
OlIbIIE TIOPIBHSAHO 13 TepiogoM 30upaHHA. 3a
texuooriero No-till BTpati Macu TKaHWHH Y TIepioj]
30upanHs cranoBuiu 35,1-40,7%, mio Ha 13,1-21,0%
O1JIBIIIE TTOPIBHSHO 13 TIEPi0I0M CiBOH.

Takum umHOM, 3actocyBaHHsi TexHouorii No-till
CIIPHSUIO TABUINICHHIO 3arallbHOiI MiKpoO10I0TigHOT
aktuBHOCTI TpyHTYy. [lpm 3acTtocyBaHHi i€l
TEXHOJIOTII crocTepiranacs HalOUIbIIAa 1HTEHCUB-
HICTh PO3KJIJy JUISTHOI TKAHWHHU B TPYHTI y Tepion

30upanHs Bpoxato 35,1-40,7%, mo Ha 14,4-16,7%
OiTbILIe TTOPIBHSHO 13 KOHTPOJIEM.

YpoxaiiHicTh CiJIbCBKOrOCOAapCHKUX
KYJbTYp. YpOXaiHicTB — 1[e  KUIBKICTh
POCITUHHHIIBKOI TPOAYKIii, OAEpXaHOi 3 OJHOTO
reKTapa B pe3yibTaTi IKUTTEMISUIBHOCTI TEBHOI
CYKYITHOCTI POCIHH, SIKa TIOJSITa€ y 3aCBOEHHI
MOXXMBHUX PEYOBHH 1 BOAM 3 IPYHTY Ta CHHTE3Y
OpPTraHiYHUX PEYOBUH Tij Ji€I0 COHSYHOI CHepril.
To0OTo, BpokaiiHICTh € iHTErpaNTbHUM IOKa3HUKOM
POIFOYOCTI TPYHTY.

VY HamuMx AOCHiIKEHHAX BU3HAYAIN BPOKAHHICTh
CIJIBCBKOTOCITOIAPCHKUX  KYJBTYP y CIBO3MIHI 13
TaKUM YepryBaHHSAM KYJBTYp: COs, MIICHHUIS 03UMa,
cosl, COHSIIIHHUK. YpoxaiiHicTh BU3HAYaIU
MOIUISTHKOBO 3a Jjonomoroto mpwiany Ag Leader
Technology Ta BaroBum metomom (Tabdi. 4).

Ta6aung 4

YpoxkalHiCTb Ci/IbCbKOroCnoAapCchbKUX KyJAbTypP
3aJIe)KHO Bij, TexHoJIOTii BUpOIyBaHHs, T/ra

YporaltHicTb, T/ra
KynbTtypa TexHonoria cepefHe 3a + no
2018 p. 2019p. 2018- 2019 pp. KOHTPOAIO
TpaguuinHa
g:;eﬂ:a“”" (KOHTpOb) 3,21 4,12 3,67 ;
No-till 3,86 5,21 4,54 0,87
HIPos - 0,42 0,48 - -
TpaguuinHa
Coa (KoHTpONb) 2,03 1,89 1,96 -
No-till 2,50 2,18 2,24 0,28
HIPos - 0,42 0,27 - -
TpaguuinHa
COHALWHMK (KoHTpONb) 1,98 2,19 2,09 -
No-till 2,56 2,85 2,71 0,62
HIPos - 0,32 0,45 - -

Amnaui3 nanux Ta0s1. 4 mokasye, o BUPOIIYBaHHS
BCIX KyJbTYyp, IO BKIIOUYEHI JO TpOrpamu
JOCTiKeHb, 3a TexHomoriero No-till 3abe3meuyBano
ICTOTHY TpUOaBKYy ypOXaiHOCTI MOPIBHSIHO i3
KOHTpOJeM. Y cepelHbOMY 3a JiBa POKHA 32
texHozoriero No-till ypokaliHiCTh MIISHUII 03UMOL
cranoBuia 4,54 t/ra, mo Ha 0,87 1/ra (23,7%) Oinbie
MOPIBHSHO 13  KOHTpOJEeM. YPOXKaWHICTh  COi
craHoBuia 2,24 T/ra, a mnpubaBKa 0 KOHTPOIIO —
0,28 1/ra (14,3%). CoHs1mHuK ¢dbopmyBaB
YpOKalHicTh y TOCiTHOMY BapiaHTi 2,71 1/ra, mo Ha
0,62 1/ra (22,9%) Oinblie MOPIBHSHO i3 KOHTPOJIEM.

[IpubaBka BpOXKaHHOCTI CIILCHKOTOCIIOAAPCHKUX
Kkynmetyp 14,3-22,9% 3a Texnomoriero  No-till
JI03BOJISIE  3pOOMTH BHCHOBOK TIPO  ONTHUMI3AIIiO
MOKAa3HHUKIB POJAIOYOCTI IPYHTY B KIIMaTUYHUX
ymoBax 30HH IliBnennoro Creny YkpaiHu NOpiBHSIHO
13 TPaAUIITHUMK IHTECHCUBHUMHU TEXHOJIOTISIMHU.

ExoJsoriuni acnexktu Texnouorii No-till. Axais

CydaCHMX JITEpaTypHHMX JDKEpel 1 HayKOBHX
myOmikarii Ta pe3ynbTaTH BIIACHHUX
EKCIIEpUMEHTAIBHIX  JOCIHI/PKEHb  JIO3BOJISIOTH

3pOOUTH HACTYIHI y3arajJbHEHHS 100 €KOJIOTTYHMX
nepesar texHosorii No-till:

1. [llinpHicTe  TpyHTY B  pi3HI  mepioau
BUPOIIYBaHHS IIICHUII 03MMOI HE TepeBUIIyBaja
PIBHOB2)XHOTO  TIOKA3HUKA, SIKHH  CTAHOBUTH
1,30 r/em®.

2. Bonoricte rpyHTY OyJia BUIIOI MOPIBHIHO 13
KOHTPOJIEM Y BCiX Iapax sK Ha 1mepioj ciBOu, Tak i Ha
nepios 30MpaHHs ypOoXKaro MILIECHHL O3UMON.

3. Bussneno [T ABUIIEHHS 3arajbHO1
MiKpOOi0JIOTiYHOT aKTUBHOCTI IPYHTY.
4. IlpubaBka  BpPOXKAHHOCTI  CUIBCHKOT'OCHO-

JNapChKUX KyJbTyp cknana 14,3-22,9%.
5. 3aBISKM POCIMHHMAM pEIITKaM Ha TOBEPXHi
MOJISL YTBOPIOETHCS MYJBUYIOUHN IIap, IO CHpUSE
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3HIDKCHHIO TEMIIEpaTypu IPYHTY, 3MEHIIICHHIO BTpAT
BOJIOTH Ta MPOSIBY BITPOBOI 1 BOJHOT €pO3ii.

6. 3MEHIIYIOTHCS. BTPAaTH OPraHiYHOIO BYTIJIEIIO
gepe3 3MEHIICHHS IHTEHCHBHOCTI MiHepamizamii Ta
MiACUIIEHHS TyMiQiKarrii.

7. 3MeHIIYI0THCS BUTpaTH NanuBa Maibke Ha 50%
MTOPIBHSHO 13 TPAIUIIIHHOIO TEXHOJIOTIEI0, IO CIIPHUSIE
CKOPOYEHHIO BUKHUIB TAaPHUKOBHUX T'a3iB.

OcHoBHuM mpuHIUNOM cuctemu No-till €
BUKOPUCTAHHS  MPHPOJHHUX  TPOIECIB, o
BiI0OYBalOTHCA B IPYHTI. AHAJIOTIYHO HAIIUM JaHWM,
psAA  MOCHiAHWMKIB BBaxaroTh [5, 11-14], mro
HEOOpOONeHU!  IPYHT MPOHHM3YIOTh  MUTBSIPIH
KamuisipiB Ha TOuOWHY 1-2 M, SKi YTBOpWIHCA Y
pe3yNbTaTi KUTTEIISUIBHOCTI  POCIHH, JTOMIOBUX
4epB’sIKiB Ta iHIIKMX opraHizMiB. [1o kaminsapax rpyHT
HacH4ye BOJIOTa, KA 3MMOIO 3aMep3a€ 1 pO3pHBac ix,
BHACJIIOK 40r0 BiIOyBa€ThCS MIPUPOTHE
po3nymryBaHHs. [lociB MPOBOIUTHCS CIELiaIbHOIO
CIBaJIKOIO, 110 3pi3a€ MOKHUBHI PEIITKH, PO3IOALIISE
iX 1O TOBEepXHI IPYHTy, POOUTH y Hiii OOpO3HY
noTpiOHOI TAMOWHM, BHCIBa€ HACiHHA 1 3aKpUBaE
HaciHHeBe Joxe. TexHozorig No-till Mae kommekc
HO3UTHUBHUX €KOJIOTIYHMX HacihiakiB. [loXHuUBHI
pPEUITKH, IO 3aJHIIAlOThCS Ha IO, CIYT'YIOTb
MyJBUCI0 ISl IPYHTY, YTPUMYIOTH  BOJOTY,
3HWKYIOTh TEMIEepaTypy IPYHTY, 3aXHUIIAIOTh IPYHT
BiJl epo3ii, Jaf0Th MOXINBICTh KEPYBATH IPYHTOBUM
BYTJICLIEM, SIKHI € OCHOBOIO TYMYCY, IO MOKpaIlye
CTPYKTYpYy IPYHTY, € cyOCTpaToM Uil OAep>KaHHS
eHeprii MikpoopraHisMamu. Takoxk, 32 TEXHOJIOTIEIO
No-till icTOTHO 3MEHIIYIOTHCS BUTpPATH MaNHWBa HA
00pOOITOK TIPYHTY, TOOTO 3MEHINYIOTHCS BUKHIN
JBOOKHUCY BYTJIEIIO B aTMoc(epy, a y IOKHHBHUX
pemTkax (iKCyeThCsl OpraHiyHa peyOBHHA, CTBOPEHA

3aBJSIKM  BWJIYYEHHIO  JIBOOKHUCY  BYIJICHIO 3
aTMocgepH.

BucHoBku i mepcneKTHBM — NOAAJBIIMX
Aociaimkenb. Ha OCHOBI TpOBEJEHHX HAYKOBHX

JIOCHI/PKEHb HaBEJICHO EKOJIOTIYHE OOTPYHTYBaHHS
3acrocyBaHHs TexHoorii No-till y 30ni [liBnenHOTO

Cremy VYkpaimm. Ha miacraBi  oTpuMaHux
pe3yNbTaTiB COPMYITHLOBAHO TaKi BUCHOBKH:

1. lIlinpHICTH TPYHTY MiJ NIISHHULEIO 03UMOIO 32
TEXHOJIOTI€I0 No-till HE MIepeBHIIyBalia
onTHMaIbHOro mokasHuka 1,30 r/cm® i cTaHoBmia
1,14-1,25 r/cm® na nepion cis6u ta 1,18-1,29 r/cm® na
repio 30upaHHsI.

2. Bmict Bonoru y IpyHTi OyB 3HAYHO BHIIUM 32
texHoyorieto No-till i cranoBu 21,3-27,6 MM y
nepioy ciBOM mmeHuIl o3umoi ta 22,4-27,4 MM y
repioa 30MpaHHsS BPOXKAr0, TOMI SK 33 TPaTUIliHHOT
TEXHOJIOTI{ JaHWH MOKa3HHUK CTaHOBHUB 16,8-20,2 MM
117,3-23,9 MM BiITOBITHO.

3. 3actocyBannss TexHonorii No-till crpwusiio
ITi IBUIIIEHHIO 3arajabHOl MiKpoOiooTigHOT
aKTHUBHOCTI TIPYHTY — IHTCHCHUBHICTb pPO3KJaLy
JUTSTHO1 TKAHWHU B TPYHTI y TIepio 1 30MpaHHs BPOKaI0
cranoBuia 35,1-40,7%, mo Ha 14,4-16,7% Oinbiie
MOPIBHIHO 13 KOHTPOJIEM.

4. YposkaifHicTh MIIIEHHIII 03UMOT 38 TEXHOJIOTIE0
No-till y cepeqapomMy 3a nBa poku cknana 4,54 1/ra,
coi — 2,24 t/ra, consmauky — 2,71 1/ra. [lpnbaBka
BPOXKANHOCTI CIJIbCHKOTOCIIOIAPCHKUX KYIbTYp 14,3-
22,9% 3a Texnonoriero No-till no3sosse 3poOuth
BHCHOBOK ITPO ONTHMI3AIlif0 MMOKAa3HHUKIB POAIOYOCTI
IPYHTY B KIIMaTHYHUX yMOBax 30HHU [liBIeHHOTO
Creny VYkpaiHu TOpIBHSHO 13 TpagulliiHUMU
IHTEHCHBHUMU TEXHOJIOT15IMHU.

5. BigMiueHO IIO3UTUBHI €KOJIOTIYHI HACIiAKU
texHouorii No-till, Taki sk 3MeHIIIEHHS BTPAT BOJIOTH,
OpTaHivHOTO BYTJICIIO Ta MPOSBIiB BOJHOI 1 BITPOBOT
epo3ii, a TakoX nanbHOro 6;n3bK0 50% MOpiBHSIHO 13
TPaJUIIHHOI TEXHOJIOTIERD, 1110 CIIPUSE CKOPOUCHHIO
BHKH/IiB TAPHUKOBHX T'a3iB.

[lepcriexkTrBH IO IANTBIITUX JTOCITiPKEHb
MOJISITAlOTh Yy BHWBYEHHI ITOKA3HHWKIB POJIIOYOCTI
rpyary B HactymHi (10 1 Oimbime) pokwu
BrpoBa/keHHs TexHojorii No-till, a Takox
pO3po0JIeHHI IPUIIOMIB BUPOIIYBaHHS
CLIBCBKOTOCTIOZIAPCHKUX ~ KYJNBTYp 32  YMOB
HYJIbOBOTO 0OPOOITKY IPYHTY.
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T. H. ManymkuHa, A. B. [lpo6utsko, T. B. KauaHoBa, A.A. 'epaliieHKo0. IKOJIOrHYeCcKue
oco6eHHOCTH TexHo10ruM No-till B yci1oBusax I0:xxHo# CTenu YKpauHbl

Hccnedosano eausiHue mexHoaozuu No-till Ha naomHocmb nouswl, 3andcbl NOYBEHHOI  8/1a2u,
MUKPOOUO/I02UYECKY0 AKMUBHOCMb NO4Y8bl U YPONCALUHOCMb Ce/nbCKOX03s1licmeeHHbIX Kyabmyp. Ilpubaska
yposxcallHocmu cebCKoXo3s1ticmeeHHblx Kyaomyp 14,3-22,9% no mexnosnozuu No-till nozgoasiem cdesams 8b1800 06
onmumu3ayuu nokazameseli n10dopodusi NO48sbl 8 KAUMAMUYECKUX YCA08UsIX 30HbI HOxcHOl Cmenu YkpauHbl no
CPABHeHU ¢ MpAadUYUOHHbLIMU UHMEHCUBHbIMU MmeXxHo/102usiMu. [lokazaHo, yumo esedeHue mexHoso02uu No-till
no3go/um yaAyqywums 3K0/02U4ecKue npoyeccbl 6 house, YMeHbWUMb AHMPONO2EHHYH HA2PY3KY Ha
azposkocucmeMbl U nposig/eHUe 3PO3UOHHbIX NPOYECcco8, NOBbICUMb YPOICAUHOCMb CeAbCKOXO0351UCMBEHHbIX
Ky/bmyp U CHU3UMb 3HEpP203ampambl HA UX 8blpaljusaHue.

Kamwuesvle caoea: nousa, mexvosozusi No-till, niomHOcmb nouswvl, 8/4AHHOCMb h0o48bl, h/a0dopodue,
YPOX*CATIHOCMb.

T. Manushkina, A. Drobitko, T. Kachanova, O. Heraschenko. Ecological features of No-till
technology in the conditions of the Southern Steppe of Ukraine

The effect of No-till technology on soil density, soil moisture reserves, soil microbiological activity, and crop
yields was studied. The increase in crop yield up to 14.3-22.9% by No-till technology allowed us to draw a conclusion
about optimizing soil fertility indicators in the climatic conditions of the southern Steppe zone of Ukraine in
comparison with traditional intensive technologies. It was shown that the introduction of No-till technology will allow
improve environmental processes in the soil, reduce the anthropogenic load on agroecosystems and the manifestation
of erosion processes, increase crop yields and reduce energy costs for their cultivation.

Keywords: soil, No-till technology, soil density, soil moisture, fertility, yield.
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TexHO0JIOTr0-eKOHOMIYHUH KoJie XX MuKoJ1aiBCbKOTO HauiOHaﬂbHOFO arpapHoro

yHiBEepCUTETY

IIpedcmas.ieHo pe3ysbmamu ekcnepuMeHmMaabHUx docaidxiceHs i eupobHU4OI nepegipku cepedHbocmMu2AUX
copmie Hymy 6 ymoeax IlisdenHozo Cmeny Ykpainu. Hatimpueanaiwuil eecemayitiuii nepiod - 108-113 0i6 6ye
gidmiveHull 3a wupokopsidHoi ciebu Hymy Hopmoto sucigy 0,4 MaH cxoxcux HaciHuH Ha 1 2a. KopeasiyitiHum aHaizom
BU3HAYEHO CU/AbHUL no3umueHull 368’130k Mixc mpusaJjicmio eezemayitiHozo nepiody i cepedHb000608010
memnepamypoio nogimps y nepiod eecemauii (r = 0,89). Ha popmysaHHs 8poicaro 3epHa 3HA4HO 8NAU8aAIU onadu I
I'TK (r=0,73ir=0,75), a Ha Hakonu4eHHsA 6i1Ka 8 3epHi — cepedHb0d0608a memnepamypa nogimps (r = 0,80).

Kamwouoei caoea: Hym, memeoposioeiuHi ymogu, ezemayiiiHutl nepiod, yposcatiHicms, copmu, cnocobu cigou.

IMocTtanoBka npodjaemu. OcHOBHI 3epHOO000BI
KyJIbTypHr MHUKOIa{BChKOI 00J1aCTi — TOPOX 1 cosi. Arre
iX TOCIBM 30CepellKeHi, TOJIOBHHM YHHOM, ¥
MIBHIYHUX paiioHax. Y OUIbII MIBJCHHUX palioHaX
obnacti, 3o0Hi IliBxenHoro ta Cyxoro Cremy,
0COOJIMBUH 1HTEPEC MPENCTABIAIOTh MOCYXOCTIHKI 1
JKApOCTIMKI BHJIU 3epHOOOOOBUX KYJIBTYp, CEpel
skux Hyt (Cicer arietinum L.) € w#ai0ubI
nepcriekTuBHOIO [1]. BoHa Bifpi3HAETBCS BHCOKOIO
MOCYXOCTIHKICTIO, KapO-BUTPUBAITICTIO, TPAIUIIIHO
BUPOIIYETHCSI B HAIIBIIOCYIIUIMBUX TpoTiKax (A3ist Ta
Iunis), ABctpanii i Cepenzemuomop'i [2]. Y 3epHi
HyTy Mmictutbest 22-31% Oinka, 4-7% >upy, BOHO
nepeBepiye OUIBIIICTh 3¢pPHOO00OBHUX KYJIBTYD 3a
30a7aHCOBAHICTIO OljIKa IIOJ0 aMIHOKHUCIOTHOTO
CKJIaly, BiTaMiHIB Ta IHIUX OiOJOTIYHO I[IHHHUX
pedoBuH. lle 00yMOBIIOE BUCOKMI MOMUT Ha HOTO
3€pHO, SIKE BUKOPUCTOBYIOTH SIK Ha IPOJOBOJIBYI, TaK
1 kopmoBi wini. [loganeiie po3mIMpeHHs MOCIBHUX
IJION  HYTy  HEMOXJWBE 0e3  MiIBUIICHHS
KOHKYPEHTHOCITPOMOXKHOCTI ~ BUPOOHHMIITBA M€l
KYJBTYPH, HacaMIepel yporkaitHOCTi 3epHa.

AHaJli3 OCTaHHIX AOCJHIIKeHb I MyOJiKamii.
B. I. Ciukap Ta O. B. Bymrynsa [3] cTBEp/KyHOTS, 1110

y KOMIUIEKCI 3aXOJIiB, CIIPSIMOBAHMX HA ITiJ{BUIIICHHS

BPOXKAaWHOCTI HYTY, BaXJIMBE MicClleé HaJICKUTh
BUKOPUCTAHHIO  BUCOKONMPOJIYKTUBHHX  COPTIB,
MIPUCTOCOBAHMUX b1 (6] MICIIeBHX TPYHTOBO-

kinimMatnuHux ymoB. Jlo Peectpy copTiB pocnuH
VYkpainn 3aHeceHo 15 cOpTiB HYTy BHKIIIOYHO
YKpaiHCHKOI CeJIeKIlii 3 MOTEHIIaIoM YPOKalHOCTI
2,5-4,2 1/Ta, i COPTH Pi3HATHCS 32 MOP(OIOTIYHUMHU
O3HaKaMu 1 TO-pi3HOMY pearyiTb Ha IPYHTOBO-
KJIIMaTW9HI YMOBH 30HH TIBJHS YKpaiHH.

OHMM 3 BU3HAYAILHHUX [TOKA3HUKIB, OB’ I3aHUM
3  NOPOLYKTHBHICTIO  POCIMH, €  TPHUBAIICTb
BEreTallIiHOrO Mepiojy, 0 € OJHAKOBO Ba)KJIUBUM
JUIE  PI3HHX  EKOJIOTiYHO-TeorpadiyHuX  30H.
[Toka30Bo, 1110 3 AAHOIO 03HAKOIO KOPEJIOIOTH OaraTo
rOCIIOIaPChKO-010JIOTYHNX O3HAK 1 BIACTHBOCTEH,
SKICTh 3€pHA, CTIMKICTh JI0 XBOPOO 1 MIKiJHUKIB, a
TOJIOBHE — BPOXKaHHICTH [4].

TpuBanicTs BereramiiiHOro mepiomgy y COpTiB
MOBHHHA BI/INOBIIATH TPUBAJIOCTI TIepioy Bereraii
Ti€i 30HM, IS SKOi cOpT cTBopeHuit [1, 5]. 3okpema,
JUIE HYTY JOBXHHA BEreTalliiHOro Iepiogy Mae
Ba)XXJIUBE 3HAYCHHS, OCOOJIMBO B MiJ30HI YOPHO3EMiB
MiBJCHHUX, JIE CIIOCTEPIral0ThCs YacTi mocyxu. Yum
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MEHIIA TPUBAIICTh BETETAIIMHOTO TIEPiOTy Y COPTIB,
TUM Oinbllle BOHM TMPHIATHI 10 BUPOILYBAaHHS B
ymoBax lliBgennoro Creny Ykpainu. CkopocTurii
COpPTH, Kpalle BHKOPHCTOBYIOUH OCIHHBO-3UMOBI
3amacu BOJIOTH, (OPMYIOTb, SIK MPaBHJIO, BHILMIA
ypokaii. 3 Orjisay Ha TMOCYIUIMBI YMOBH, IS
KyJIbTYpH OyXe BaXJIMBHM € TIEPioN cigba-cxoou,
SIKAN € BiMTOBIMATFHUM 332 OTPHMAaHHS CBOEYACHHX 1
npyxHix cxomis [1, 3].

HAns  miABHIIEHHS TPOAYKTUBHOCTI HYTY V
MOCYLUIMBUX YMOBax MiBOHSI YKpalHU BEJHKE
3HAQUEeHHS MalTh MPHUHOMH, CIOPSMOBaHI Ha
MOJIIIIIICHHST 3a0€3MEYeHOCTI POCIMH BOJIOTOIO, Y
mepiry 4epry, me Ao0ip MOCYyXOCTIMKHX COpTiB, a
TaKOX paIlioHaJIbHUX CrIOocO0iB ciBOM i HOPM BHUCIBY.
OnTuMizalliss UX arpo3axojiB JO3BOJIUTH OiJIbIIl
eeKTHBHO  BUKOPHUCTOBYBaTH  arpoOioyorigHi
pecypcu JUTST peamizarii MOTEHITIHHOT
MPOAYKTUBHOCTI CY4acCHUX COPTiB HYTY.

HopMma BHCIBY, TOJJOBHMM YHMHOM, 3aJICKUTh BiJ
COPTY Ta Croco0y CiBOM HYTY, 1 TSI KOKHOI 00JIacTi
il MOTpiOHO YTOYHIOBATH 3a JaHWMH CEJICKIIHHO-
JOCHITHUX YCTAaHOB 1 JIEPKABHUX COPTOBHIIPO-
OyBaJbHUX AUTHHUI. € pi3HI PEKOMEH[AIII] 1010
ONTUMAaJbHOI ~ HOPMH  BHCIBY  HYTY. 3a
pexomennanismu Bueaux CI'T-HIIHC (M. Oneca) no
ciBOM HyTy Tpeba mNpHCTyNaTH, KOJIH IPYHT Ha
rMOMHI 3aropTaHHa HaciHHA (6-8 cM) mporpieTbes
no 5-6°C. Ilpu psaaxoBomy crmocobi ciBOM HOpMH
BUCiBY MaroTh craHoBUTH 500-700 THC, CTPIUKOBOMY
— 400 Tuc, mmpoxopsagHoMy — 300-500 TuC. cX0)UX
HacinmH/Ta [1].

3a  pganmmu  H. lepmanmeBoi [6], piBeHb
YpOXKalHOCTI HYTY B IIMPOKOPSAHUX IIOCIBax y
MOCYIIIMBI POKH BUIIWAN TIOPIBHSHO 3 PSIKOBUM 1,
HaBIIaKH, npu  HaAMIpHIH  Ta  cepeiHii
BOJIOT033a0€3MEUEHOCTI  POCIIMH  CIIOCTEPIraeThCs
(hopMyBaHHS IPAKTUYHO OAHAKOBOTO PiBHS BPOXKAIO
3a BCiX CMOCO0IB CiBOH.

Iuniiiceki BYEHI MTOB1IOMIISIOTh, 110
ONITUMAJIBHOIO JUISl HYTY € IuprHa MbKpsiab 30 cM Ta
BiACTaHb MiX pociuHamu y 10 cMm, me cTBOpIOE
nomynsiito pocanH y 330 tuc. pocimH Ha 1 ra.
wuprri MDKPSIIUIS (45-60 cm) MOYKHA
BUKOPUCTOBYBAaTH JJIsl KPYHHO3EPHOBHX DPOCIHH
HyTy Ta Ha 3pOINEHHI, aJpke B 3aryIICHUX IOCiBax
POCIMHU  CTPaXIAlOTh BiJ] HECTayl CBITIA,
(dbopmyroun ciadur pocinrHy i myme 3epHo [4].

OpHak, iHIIII BYEHI MONEPEKA0Th, O 3PiHKEHI
MOCIBM HYTY HE IMOBHOIO MipOI0 BHKOPHCTOBYIOTb
BOJIOTY Ta MOKMBHI PEUYOBHHH 3 IPYHTY 1 CHJIbHILIE
3apocTtaroTh Oyp’ssHamu [ 1, 4].

Ak Oauumo, pe3ysibTaTH JOCHIDKEHb PI3HUX
HAYKOBI[IB MalOTh JIOCUTh CYNEPEWINBUI XapakTep
LIOAO0 ONTHUMAaJbHOI KIJNBKOCTI POCIMH HYTy Ha
OJMHUINIO IUIONN, Yy OUIBIIOCTI BUNAAKIB 1€

MIOSICHIOETBCS ~ PI3HUMH ~ TPYHTOBO-KIIIMATHIHUMU
YMOBaMHU BUPOIIYBaHHS KyJIbTypH.

VY 3B'A3Ky 3 MOSIBOIO HOBHX COPTIB HYTY, fKi
BiJI3HAYAIOTHCSI HEOJHAKOBHUMH TEMIIAMHU pOCTY 1
PO3BUTKY POCIHH, €KOJOTIYHOIO MPHUCTOCOBAHICTIO
IO YMOB BHpOIIYBaHHs, BHHUKae morpeda Yy
BHBUYEHHI TPHWBAJIOCTI X BeTeTaIliifHOTO mepioxy,
aJaNTUBHOCTI 10 TIOTOJHUX YMOB, SIKI 3HAYHOIO
MipOIO BIUTUBAIOTH Ha BPOKAHHICTD Ta SKICTh 3epHA.

Merta [gocaimKeHHsi — TIOPIBHSUIBHA OIliHKA
COPTIB HYTY 3a TPUBAJICTIO BEreTaliiHoro nepiomy i
MPOJYKTHBHICTIO 3aJIGKHO BiJl CHOCOOIB CiBOM i
noroauux ymoB [linenHoro Creny Ykpainu.

Mertoguka gociail:keHb. EKciepuMeHTaIbHY
gactuHy Oyino mposemeHo y 2008-2010 poxkax, a
BUpPOOHUYY TIEPEBIPKY OTPHUMaHUX pPE3yJIbTaTiB
mocminy — y 2017-2019 pokax y rocmomapcTBax
MuxkonaiBcbkoi  obnmacti  (BiTOBChKMET  paiioH).
Oco6nuBictio  [liBmennoro  Cremy €  pi3ka
KOHTHHEHTAIBHICTh KIIIMATy 13 YaCTHMHU CYXOBisIMH
BIITKYy. 3WMa Teria, OE3CHDKHA, JITO — JKapKe.
CepenHbopiyHa TeMIlepaTypa MOBITps cCKiIagae 8-
10°C, wmadrerniimoro micsms aumas — 21-23°C, a
Haixonognimoro cigas — 3-5°C. CyMu MO3UTHBHUX
temrepatyp Buiie 10°C pmocsratote 3200-3400°C.
CepenHs OaraTopiuHa TPUBAIICTh OE3MOPO3HOIO
nepioxy — 195-205 nuiB, BereTamiiiHoro — 225 JIHIB.
CepenHbOpiuHa KUTBKICTH onaaiB ckianae 410 mm, y
TOMY 4YHCII 3a BereramidHuii mepiog 270 M.
3a0e3rneueHHsT POCIMH BOJIOTOI XapaKTepH3YEThCs
rigporepmiuauM koedimientom 0,6-0,7, mo Bkazye
Ha HEeJIOCTATHIN PiBeHb BOJIOT03a0e3MeueHHs 1111 9ac
aKTMBHOI Bereranii. [PyHT €KCIIEPUMEHTAIBLHOTO
o — YOPHO3eM MIiBACHHUH MalOTyMyCHHI
MITYBaTO-BAKKOCYIJIMHKOBUH Ha KapOOHAaTHOMY
aeci.

OO0’ €exT mocmimkeHHs — 4 paifoHOBaHi COPTU HYTY:
Pozanna, Ilam'ste, Tpiymdp Ta bBymkak cenexii
CenekuifHO-TEeHETHIHOTO IHCTHTYTY —
HamionaneHOro  1UEeHTpY  HaciHHE3HaBCTBA  Ta
coproBuBUeHHs. CxeMma JIOCIily TaKoX BKIOYaAsa
cocobu ciBOM —  psagkoBuit  (15cMm) Ta
mupokopssaHuil (45 cm). TlociBHa IUioma MiSSTHKH
mepuioro  mopsAaky 75 mM%,  obmikosa — 50 M2
[Monepenauk —  suminb  spuit.  TexHomoris
BUPOIIYBaHHS HYTY, 32 BHUKJIIOUCHHSM EIIEMEHTIB,
110 BUBYAJIH, BIJIIOBI1aIa PEKOMEHIOBaHIH 1J1s1 30HU
MIPOBEJICHHS  JOCHIDKeHb. BecHsHHMII 00po0iTOK
IPYHTY IOYMHaBCA 3 OOPOHYBaHHS, Aajli NPOBOAMIH
CYLJIbHY KyJbTHBAIiID Ha 4-6 cM, mepen SKOI
BHecnn N1sP16Kis. CiBOy nmpoBoammu ciBankoro CH-
16 3 moTpUMaHHAM IIWPHUHU MDKPSAB BiAIIOBIIHO
cxemu gociigy. Hopma BuCIBY HaCiHHSA: s
CYLUTBHUX MOCiBiB — 0,6 MITH, JUIsl ITUPOKOPSITHIX —
0,4 muH WT. cxoxux HaciHuH Ha 1 ra. Ilicast mociBy
nojie  TPUKOYYBAIWA. bByp’sHH  KOHTPOJIOBAJIH
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IUBIXOM OONpPHCKYBaHHS TMOCiBiB TepOinmaamMu y  CraTucTuHy ~ 0OpoOKYy — OfepKaHWX  JTaHHX
¢da3zy 2-5 chopaBXHIX JHCTKIB KyJdbTypu. 30ip  BHKOHYBaJIU METOJIOM JHCIIepCiiHOTO Ta
ypOKaro 3epHa MIPOBOAMIIU npsaMuM  KopensimiiHoro  aHamizy  (B.T. Bomed, 1966;
koMOaitHyBaHHsIM ~ «Cammo-130», wmacy 3epra b. O. [locnexoB, 1985) 3a momomororo Microsoft
nepepaxoByBanmu Ha 100% umcrory Ta 14%  Office Excel 2010.
BOJIOTICTb. ;
o Buknagenns OCHOBHOT0 MaTrepiasy.
[Tporsrom Bereramii mpoBoawIN (HEHOJIOTIUHI o - .
Mereoponoriyai  yMOBH Y HEpHIiii  IOJOBHHI

CTIIOCTEPSIKCHHS 32 POCIMHAMH HYTy IO (¢azam
PO3BUTKY: CXO/IH, 3-1 TUCTOK, OyTOHI3aIlis, IIBITIHHS,
¢opmyBaHHs 000iB 1 TOBHA CTHUIJICTh 3€pHA.
KoMmmiexkcHi  OOCHIIPKEHHS,  BH3HA4Ye€HHI  Ta
CIOCTEPEXKEHHS  TpoBOoaWIM 32  «MeETOIUuKOI
JICP’KAaBHOTO COPTOBHMIIPOOYBAHHS CiJIbCHKOTOCITO-
mapcekux  KynbTyp»  (B. B. Bomkomas, 2003).

Beretamii 2008 poky OyiM OCHTH CHPUSTINBUMU
JUIs pOCIMH HYTY (OIajiB BUIAJIO Y MeXax HOPMH),
aze B TpeTid AeKani 4epBHS MOJsl OylH OXOIUICHI
IPYHTOBOIO TIOCYXOI0, Y IIeH Iepio]] POCIHHH SIKpa3
nepedyBay y ¢aszi HaTUBY 3epHa, U0 € KPUTUIHOIO
Ui KyabTypu (Tadm. 1).

Tabaung 1

MeTeopoJ10TiYHi yMOBH BereTaniiiHOro nepiogy HyTy B POKH A0CaiJKeHb

CepeaHbogoboBa Cyma . Kinbkictb

Pik TemnepaTypa onagis Bororicto [OHiB 3 MK
. . ! nositpsa, % .

nositpsa, 'C MM CyXOBiAMM
2008 17,5 192 73 7 0,92
2009 18,4 117 59 8 0,50
2010 18,8 353 65 4 1,06

X+5« 18,240,4 221469,6 6614,1 6+1,2 0,83%0,2

Y nurHI onaAiB BUMAO YABIYi OibIlIe HOPMHU, ajie
BOHM Malll 3JIMBOBHH Xapakrep, A0 TOr0 K,
MiZBHIIEHA TeMIIepaTypa MOBiTps, o 30epirauacs,
MPUCKOpWJIA  PO3BUTOK HYTy, IO HETaTHBHO
BIUTMHYJIO Ha ()OPMYBaHHS HOTO BPOXKAI0. 3araiom
2008 pik OyB cepelHBOIOCYIUINBUM, YPOXKAWHICTD
HYTy y CepelHbOMY 10 coprax ckmaia 1,51 T/ra, y
ToMy uucii o copty Pozanna — 1,39 1/ra, [lam’a16 —
1,49 t/ra, Tpiymd — 1,52 1/ra, Bymkak — 1,65 1/ra.

Bepesenp 1 kBitenb 2009 poky Xapaktepu-

3yBaJIUCS M1 IBUILIEHOIO TEMIIEepPaTyporo i
HEJOCTaTHBOIO KiJIBKICTIO OTaJIiB, IO yTPYIHIOBAJIO
MOSIBY CXO/iB HYTY. TpaBeHb TaKOXK

XapaxkTepu3yBaBcs MMiJBUILECHOI0 TEMIIEpaTyporo, aje
JOCTaTHSA KUIBKICTh OMajiB CHpUsia pOCTy 1
PO3BHUTKY IOCIBiB. Y YepBHI Ta JIMIHI IepeBa)xxana
CyXa Ta CIEKOTHA TO0ro/ia, 0 HEraTUBHO BILIHBAJIO
Ha (OpMyBaHHSA, HAJIMB Ta JO3PiBaHHS 3€pHA.
Cepennst BposkaliHiCTh HYTY Y TOCTPOIOCYIITUBOMY
2009 porii Oy:1a Ha pieHi 1,10 T/ra, a y po3pisi copTiB:
Pozanna — 1,05 1/ra, [lam’ste — 1,09 1/ra, Tpiymd —
1,09 1/ra, bymxak — 1,17 T/ra.

VY 2010 pomi arpoMeTeopoJIOTiYHI YMOBH JIJIsI
(dbopMyBaHHS BpOXKaro HYTy OyiaW  BiJIHOCHO
3aJI0BIJIbHUMH, 32 BereTaliiHUN Nepiox KyJIbTypH
BUNaNI0 aTMocdepHUx omaaiB y 1,5 pasu Buuie 3a
cepenHio  OaraTopiuHy HOpPMY, OJHAK  BOHH
po3noniisucs BKpald HepiBHOMipHO. Tak, komu y
POCIMH  PO3IMOYABCS  KPUTHYHMH  TEpion
(opMyBaHHS 3epHA, MOTOJHI YMOBH YCKJIaTHIIUCS
BHACIIZIOK BIICYyTHOCTI e(eKTUBHUX omnaaiB Ta
migBUIIeHHST TemmepaTypu 1o 31-34°. 'V mepiox

HaJMBY 3€pHa HYTY CIEKa MPUIHHUIACS 1 TPOUIILIN
CWJIBbHI 3]IMBOBI JIOMIi, 110 3HAYHO MOKPAIIWIO CTaH
MOCIBiB KYJBTYypH. YpoxkalHicTh HyTy Y 2010 pomi
cknana 1,63 1/ra, B ToMy 4ucii o copry Po3ana —
1,42 1/ra, ITam’site — 1,58 T/ra, Tpiymd — 1,73 T/ra,
Bymxak — 1,81 1/ra.

TpuBamicth  BereramiifHoro  mepiogy  HYTY
CTBOPIOE ~ MOXJIMBICTH  JIETQIBHOTO  BUBUCHHS
JTUHAMIKH POCTY 1 PO3BUTKY POCIHH 3aJIeKHO Bif
O10JIOTIYHUX OCOONMBOCTEH KYyJIBTYpPH, BH3HAUa€E
MPUCTOCOBAHICTh COPTY JI0 YMOB KJIIMaTHYHOI 30HH.
3alie)XHO Bifl COPTiB, MO OyJM B3STI HA BUBYCHHS,
TPUBAJICTh BereTamiiHoro mepiogy y 2008 p.
BapitoBana Big 105 go 113 xi6; y 2009 p. —Bin 107 g0
110 mi6; y 2010 p. — Bixm 105 mo 111 mi6, ToOTO BCi
COPTH HaJISKAIIU JI0 CePEIHBOCTHUIIIHX.

Bereraniitauii nepiog HyTY pO3NOLUISBCS TaKUM
YUHOM: TIepio] cigba-cxoou 3ahimaB 15% Bix
3arajpbHOI  TPUBAJOCTI BETETAIlifHOrO Tepioay
KYJABTYPH, cxoou-oymonizayis — 14%, oymonizayis-
yeiminnsa — 16%, yeiminnsa-gopmysanus 606ie — 16%
1 HaWOIIBIIMM MiDK(pa3HUM INEPIOAOM XapakTepH-
3yBaBCs INepion Big  gopmysanns  600ie 00
docmueanns 3epua — 39% Bin 3arajabHOI KIIBKOCTI
IHIB (CepenHe Mo CopTax Ta crocodax ciBom).

Junamika npoxo/ukeHHs (eHONoriYHuX (a3 Big
cXoliB 70 OyToHi3alii y copTiB Oyna MpakTHYHO
oHakoBOr. COPTOBI BiIMIHHOCTI OYHHAIH OijIbIle
nposiBisATUCS 3 (aszu OyTonizauii (puc. 1, 2).

Tak, copt Po3anna maB Oinbin TpuBaiti MikdasHi
nepiogu  cxoou-Oymowizayis ~— Ta  YGIMIHHA—
@opmysanns 606ig, MO CYTTEBO BIUIMHYJIO Ha
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3arajpHy TPHUBAJICTh Bereramii IMbBOrO  COPTY.
3araioM pi3HHLS MK COPTaMH B Yaci MPOXOKEHHS
Mikda3HuX mepioniB Oyjna HE3HAYHOIO 1 CTaHOBMIIA
1-5 nmuiB. HaiiMeHmry TpHWBAJiCTh BETeTALiIHOTO
nepiony y mocmiai manu coptu [lam'ate, Tpiymd Ta

KinpKicTe, JHIB

bymxak — 106 mHIB y cepeTHROMY IT0 BCiX BapiaHTax
nocmigy. bimpmn TpuBanmuM BereTauidiHWN mepiox
BU3HA4YECHO y copry PosanHa, sikuii nOocTMraB Ha 5
JTHIB Hi3HIIIIE.

> 108 Y 103 Y 101 Y101
Mixda3ni nepiogu:
41 4 40 40 Doprmyearna bobis-
Iosna cmuznicms
19 16 17 17 Leiminua-Popmyearnns bobis
16 15 16 16 Bymonizayiz-Lsiminug
16 15 12 12 Cxodu-Bymonizayis
16 16 16 16 Cigba-Cxodu
Pozanna | IMam ate | Tpivmd | Bymsax
Copr

Puc. 1. CTpyKTypa BereTauniiHoro nepiogy coprtis HyTy 3a pAJKOBOro cnocody ciB6u
(cepenne 3a 2008-2010 pp.)

TpuBamicTh OCHOBHUX NEpiONiB PO3BUTKY HYTY
i AIOPSAKOBYBaIacs 3araTbHONPUHHATIH
MPaKTUYHO JUIS BCIX MOJLOBUX KYJIBTYP CXEMi — MPH
30iNbIIEHH] TYCTOTH POCIMH Yy TociBax a3

POCIUHHN PO3MIIyBalvCA MIUIBbHINE, TPUBATICTD
MIePioy no6HI cxoo0u-oymouizayis KomuBanacs iz 16
1o 12 ni0; 6ymonizayis-ysiminus — Big 16 mo 15 ni0;
yeiminna-docmueanna — Big 60 mo 57 nmi6o y

HACTyNaJW  paHille 1 TPUBAIICTh  TEPiOJiB
3MeHIyBajacs. Tak, 3a psIKOBOro croco0y ciBowu, jie

CepeIHbOMY 3a TPU POKH JOCIIIKEHb.

KinbKicTh, JHIB

Y 112 Y 108 Y110 Y110
Mizxgaszni mepiogn:
2 42 “ H Doprysarua Bobis-
Iloena cmuanicms
19 17 17 17 Lsiminna-Popyysannn bobis
18 16 18 18 Bymonizayia-I{eiminua
18 17 15 15 Cxodu-Bymonizayia
16 16 16 16 Cieba-Cxodu
Pozanna | IMan’ 218 | Tpivmd | Bymsax
Copr

Puc. 2. CTpyKTypa BereTaniiHOro nepioay copTiB HyTY 3a LIUPOKOPAAHOrO0 CIIOCo0y CiB6U
(cepenue 3a 2008-2010 pp.)
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30UTBbIICHHS TIUPUHN MDKPSAIb ITOKPAIIyBajio
YMOBH PO3BUTKY POCJIHMH 1 TPUBATICTh BCIX OCHOBHHUX
NepiofliB y MOPIBHSHHI 3 TpPaaWLiHUM CIOcOOOM
ciBOn 3 MikpammaMu 15 cm. TobOro 3a mUpHHH
MDKpPSITe 45 CM TPHUBATICTh TEPIOAY NOBHI CXOOU-
boymonizayis womuBanmacs Big 18 no 15 ni0;
oymoHnizayis-ysiminua — Bin 18 mo 16 nid; yeiminna-
docmueanta — Bin 61 mo 59 nib y cepenHpoMy 3a Tpu
POKH JTOCITiPKEHb.

Omxe, HamMMH JOCHIDKCHHSIMH  JIOBEJICHO
MOIOBKEHHA TPUBAJIOCTI BETETALIMHOTO Mepioay
HYTy 3a MIMPOKOPSAHOTO crocoOly Horo ciBou. Taxk,
Yac BiJI MOBHUX CXOJiB JI0 TTIOBHOI CTUTJIOCTI 3¢pHA Y

COpTIB IITUPOKOPSTHOTO croco0y ciBOH
30ibLIYBaBCS HA 5-9 AHIB TOPIBHAHO 3 CYLITBHUM.

VY minomy BereTauniHuiA epiod HYTYy KOJUBAaBCS
B HACTYITHUX MEXKaXx: 3a CyIUTFHOTO crIoco0y ciBOM —
Bix 108 mi6 mo 101 moOwm; 3a MUPOKOPSTHOTO — BifT
113 ni6 mo 108 mi6 3a cepemnimu manumu 2008-
2010 pp. 3anexHO BiJ] COPTY.

TpuBajicTh BereTamifHOTO TeEpiogy HYTY B
yMoBax MUKOIaiBCbKOi 00JIACTi TAKOX 3aJieKana BiJl
MOTOJHUX YMOB POKYy BupoiryBaHHS. Y 2008 pori
BETETAIIMHAN TIepioA 3aJeXHO BiA COPTY HYTY
BapiroBaB y Mexax 105-113 nniB (tabm. 2).

Tabaung 2

TpuBasicTh BereraniiiHoro nepioy, ypoxauHicTb Ta BMicT Gijika
B 3€pHi HYTYy 10 pOKax JOC/JIiJKeHb

BereTauinHui YporKanHicTb, BmicT 6inka B
Copr . . :
nepioz, AHis T/ra 3epHi, %
2008 pik
PosaHHa 113 1,39 24,2
MNam’saTb 106 1,50 27,3
Tpiymo 105 1,52 25,7
byaskak 105 1,66 25,9
2009 pik
Po3aHHa 110 1,06 25,4
MNam’aTb 109 1,09 28,7
Tpiymd 107 1,09 27,1
byaskak 107 1,17 27,3
2010 pik
Po3aHHa 111 1,42 22,9
MNam’saTb 105 1,58 25,8
Tpiymd 105 1,73 25,9
byarak 105 1,81 24,9
X+5x 107+0,8 1,4240,08 25,9+0,45
V, % 2,6 18,5 6,6

TpuBanicte mepiony cigba — cxo0u CTaHOBHJIA B
cepeaHboMy 12 nHIB. Y KpUTHYHY AJ1s1 pOCiuH a3y
LBITIHHS CIIOCTEpIrajiucs 3HaYHI atMocdepHi onaau
Ta IHTGHCHBHE HAapOCTaHHS  3€JIEHOI  Macw,
MaKCUMaJbHUX 3HA4YEHb Ii MOKAa3HUKH IOCSTANH Y
Mixda3Hui nepion ygiminus — popmyeanns 606ie. Y
MojajbIiMK  mepioj Bereramii y 3BSI3KY 3
MiCHXaHHSIM BEPXHIX Ta BIAMHUPAaHHSAM HWKHIX
JIUCTKIB, a TaKOXXK HAKOIHMYEHHSAM Y POCIMHI CYyXHX
PEYOBHH TEMIIM HApPOCTaHHS  3€JIeHOi  Macu
CKOpOYYBAJIHCS.

VY 2009 p. TpuBajicTh BereTawliifHOro mnepiomy
Oyma Oinpm kopoTkoto (107-110 nHIB), TakoX
MibkGa3HUN nepioj cieba — cxoOu CKIaaBCs JIyKe
HECTIPUSITIAMBO y 3B’S3KYy 13 Ae(iLMTOM BOJIOTH.
Uepes HecTauy BOJIOTU CXOIU 3’ IBUJIKCSA Julle Ha 24
JieHb. BHacIiZiok X0J0AHOI MOTroAM Ta 3aMOpPO3KiB
MOJIOBKHUBCS TAKOX 1 Iepioft cxodu-oymonizayis (BiH
tpuBaB  10-14  ni0), UBITIHHA 3aTpuMaioc,

criocTepiranocst 3HauHe OOCHTIaHHS 3aB's31, MEPioj
OymoHizayis-ysiminua TakoX po3TarHyBcs (19-
23 n1obu), oHAK BXKE y TpaBHI BiaMivamucs IHI 3
BHCOKOIO TeMIleparyporo moBiTps 10 34-38° C — 1e
MIPUCKOPHUIIO TIEPiOJ, ysiminHA-opmysanns 6006is,
BiH TpuBaB Big 9 no 13 ammie. llocymumBi ymoBH
BereTaiii CroCTepirajucs y mepioa ¢hopmyseanns
6006i6-0ocmucanHs 3epHa, BHACJIIJIOK qoro
TPUBANICTh HOTO TaKOX cKopoTuiacs 10 38-43 nio.
Y 2010 pormi TpUBANICTh HIESKUX MiX(PaZHHX
nepioniB Oyna pnoBmioro mopiBHsSHO 3 2008 Ta
2009 pp. lepion cieba-cxoou y 2010 poui Oys
KOPOTKMM BHACIIIZIOK JIOCTaTHBOI BOJIOr03a0e3-
MEYCHOCTI 1 JTocTaTHBOI KijbkocTi Temia (13 ai0), a
nepion cxoou-6ymomizayia 6yB TpuBanimuMm Ha 10-
22 nHl BHACHIAOK 1HTEHCHUBHHUX JOIIIB Ta HU3BKOT'O
TEMIIEPATypHOTO PEXUMY TOBITpL. Y  Jpyry
MOJIOBUHY Bereramii i3 HacTaHHSAM TeIUla Ta
MOMIpHMMHM JoIlaMu O000M Ha pOCIMHAX HYTYy
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APYXKHO JOCTHUIIHM BIPOJOBX KOPOTKOI'O 4Yacy —
nepion  ¢opmysanns  600ie-0ocmueaHHs  3epHA
TpuBaB Big 29 mo 42 ni0 3anexHO Bif COpTy Ta
cnocoOy ciBow.

Sk cBimuaTh maHi TaOmWI, BMICT OiNKa B 3€pHI
HYTy TaKO)XX pIi3HUBCS 3aJle)KHO B  POKiB
nociimkens. Tak, y mocymmuBomy 2009 pomi meit
moka3HuK OyB Ha 1,2-2,9 abcomoTHux, abo Ha 5-11
BiIHOCHUX BIiJICOTKA BHIIUM, HDK Y HaHOLIbII
Bosioromy 2010 porii. ¥ 2008 pori, sikuii 3a onagaMu
y TIepIiii TOJIOBHHI BeTeTallil HyTy OyB HaOIMKeHHHA
70 GaraTopivyHOi HOPMH, KUTBKICTh CHPOTO MPOTEiHY
B 3€pHI HYTY 3aleXHO BiJl cOpTy Oyla TaKoxX
JIOCTaTHHO BHCOKOIO — Ha piBHI 24,2-27,3%, mo Ha
0,3-1,4 abcomoTHHX BIJICOTKA Oliblle, HDK Y
2010 pori. My TOSICHIOEMO 1€ THM, IO Y TEPiof
HaJIMBY 3epHa HYTY, sk 1 y 2009 pori, crioctepiraBcs
rocTpuid ediluT ONMajiB, MO H COPUINHHAIIO JIESKEe
30ibIeHHs O1JIkoBOCTI, a y 2010 porii B 11e#t nmepion
SIKpa3 BHITQJaJIN 3JIMBOBI JOIIIi.

[IpoBenennM aHamizoM 3aJIe)KHOCTI TPHUBAJIOCTI
BEreTalliifHOro mepiogy HYTY BiJ METEOPOJIOTiYHUX
YMOB BH3HAYEHO, IO KOPEIIis MK TPUBATICTIO

BETCTAIlIMHOTO  TEpioxy 1  CepemHbOI000BOIO
TEMIIepaTypolo TOBITpsl y IMepiox BereTauii Oyia
CWIBbHOIO 1 crtaHoBwia 0,89, TicHUM OYB TakKoK
KOpesIiitHmit 3B’ SI30K MK TPHUBAJIICTIO
BereTaliifHoro mnepioay i Bosorictio mositpst (0,75).
Cepenni  piBHi  kopemsnii  (=0,11; 1=0,33)
BiIBHAYAIMNCSA MIDK TPHBAJICTIO  BEreTaIliiHOTO
niepiony 3 cymoro omafiB i I'TK BiamoBigHO (TabmI. 3).

AHali3 KOpeNsiMHUX 3B’S3KiB ypOXKaiHOCTI 1
METEOPOJIOTIYHMUX YMOB 3a BEreTallio MoKa3aB, IO
Ha (OpPMYBaHHS BPOKAO 3epHA HYTY BETUKHAN BILINB
manu omagu 1 I'TK, nge BusHaueHUN CUIBHUI
MO3UTHBHUIA  KOpensmiianid  3B’s30k  (r=0,73 1
r=0,75). CepemHs TIO3UTHBHA KOPEIAIis i3
BPOKalHICTIO BCTAaHOBJIEHa MK TEMIIEpaTyporo Ta
BOJIOTICTIO  TIOBITpsi.  MeETEOpoJIOTiuHI  yMOBHU
BETETAIIfHOTO TIEpioAy HYTy BIUIMHYIH 1 Ha
0inkoBicTh 3epHA. Tak, Mi>K TEMITEpaTyporO MOBITPS 1
BMICTOM OlIKa BiA3HAYajacsd CHJIbHA IIO3UTHBHA
kopeusis (r = 0,80). Cnabky i cepeiHIO HEraTHUBHI
KOpeIAllii BU3HAYIIN M)XK BMICTOM Oiika i3 CyMOro
omafis, 'TK Ta BOJOTiCTIO MOBITPA.

Tabauig 3

Kopenauiiini 38’43KM rocnojapcbKo LiHHUX 03HAK HYTY Ta METEOPOJIOTiYHUX YMOB

Lo BereTauinHuii .. BmicT 6inka
MeTeopooriyHi MOKa3HUKM ) YposKarHicTb .
nepioa, B 3epHi
CepenHbogo060Ba Temnepatypa
nositpsa, °C 0,89 0,61 0,80
Cyma onagis, mm 0,41 0,73 -0,13
ITK 0,33 0,75 -0,58
Bonorictb nositpsa, % 0,75 0,52 -0,60

VY 2017-2019 pokax Oymna mpoBejeHa BUpOOHHYA
nepeBipka crocobiB ciBOM HyTy. B pesymibrarti
BUPOOHMYMX JOCHTIMIB MH TEPEeKOHAIHCS, IO
CYTTEBHH BIUIMB Ha TPUBAIICTh BereTamiiHOro
Mepiofly HyTy MalTh He TiJIbKH CIIOCOOM ciBOW, a U
METEOPOJIOTIYHI YMOBH, TOOTO KUIBKICTh OMAJiB i
TeMmreparypa TIOBITpsS BIPOAOBX Bereraiii, B
pe3yJIbTaTi YOT0 BUHHMKAIOTh 3HAYHI KOJIMBAHHS Y
tioro npoaykTuBHOCTI. i1 2017 poky XapaKTepHOIO
OyJia JTHS TIOCYXa 13 CYXOBiSIMH, YPOXKalHICTh HYTY
y cepeHbOMY 10 coprax ckiana 1,34 1/ra, y Tomy
gucni 1o copry Poszanmna — 1,32 T/ra, Ilam’ate —
1,26 t/ra, Tpiymd — 1,33 1/ra, Bymxak — 1,47 t/ra. ¥
He wMeHm nocynumBomMy 2018 pomi cepenHs
yposkaiiHicTs HyTy ckiana 1,19 1/ra, y ToMy uncii mo
copty Pozanna — 1,16 1/ra, [lam’sitb — 1,16 T/ra,
Tpiymd — 1,19 1/ra, Bymxkak — 1,29 t/ra. ¥V 2019 porii,
3aBJISIKM JIOCTATHIH BOJIOT03a0€3MEUeHOCTI POCIIUH,
cepe/iHs BpoXKaiHicTh HyTy ckiana 1,41 1/ra, y Tomy
gucii 1o copry Poszanmna — 1,38 T/ra, Ilam’sate —
1,37 t/ra, Tpiymo — 1,40 1/ra, Bymkak — 1,52 1/ra.

Po3pobieHi eeMeHTH TEXHOJOTIT BUPOIyBaHHS
HYTy, sKi 3a0e3neuyioTh (QOpMyBaHHS BHUCOKOI
MIPOJYKTHBHOCTI KyIbTypH, OynH BHUIPOOYBaHi Y
CLIBroCHmigIpueMcTBaX MUKONAIBCHKOI  00JIACTi:
®I' «Arpapuuk-B» BitoBcekoro paiiony, TOB
«HBO «Hogi texnomnorii» Ta TOB «HBO « TEPHA»
CHirypiBcekoro pariony npotsirom 2018-2019 pokis.
Hns BUTIPOOYBaHHS Oy BUKOPHUCTaH1
KpyIHOHACiHHEBI coptu HyTy Tunmy Kabuli, sxi
mokaszajau cebe y MJOCHIKCHHSX SK HaiOIbII
ypoxkaitai — Tpiymd Ta Bymxak.

PesynpraraMmu ~ BUpOOHMUMX  BHNPOOYBaHb
npotsirom 2017-2019 pp. moBeneHO eQEeKTHBHICTDH
3aCTOCYBaHHS IMUPOKOPSITHOT CIBOM HYTY MOPIBHSIHO
3 PSIKOBOIO. Y CepelHbOMY 32 POKH MEepeBipKH
pE3yIbTATIB  €KCIIEPUMEHTAIBHUX JOCTIDKEHb Y
BUPOOHMYMX YMOBaX MAaKCHMalbHy BPOXKAWHICTh
3epHa 1 BHCOKHIA YMOBHHH 30ip CHpOro mMpoTeiHy
3a0e3MnevuyBajiy MOCIBH HYTY 13 MiKpsagamu 45 cm
HOPMOIO BHCIBY 0,4 MJTH IIIT. CXOXKUX HACIHUH Ha 1 Ta

(Tabm. 4).
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HaBeneni mani 3acBiT4yrOTh, IO 3MEHIIICHHS
LIMPUHU MIXKPSIb A0 15 cM 3a Hopmu BuciBy 0,6 MITH
IIT. CXOXXHMX HAaciHMH Ha | ra 3a0e3meuye HUKUY
BpoXaiiHicTh 3epHa Hyty Ha 0,07-0,19 T/ra, a

3HIKEHHS OLTKOBOCTI 3epHa 00YMOBITIOE OTPUMAHHS
MEHIIIOI  KIJIBKOCTI ~ YMOBHOTO  300py  CHPOTO
pOTEiny.

Tabaung 4

IIpoAYKTUBHICTh HYTY y BUPOGHUYMX YMOBax (cepeHs MO COPTax)

o YpoxaltHicTb, T/ra o VMOBHMI 36ip
Cnocib cisbun cuporo
2017 p. | 2018p. | 2019p. 3a 2017- npoTeiny, Kr/ra
2019 pp.
Pagkosuii, 15 cm 1,25 1,16 1,34 1,23 317
LLnpokopaaHui, 45 cm 1,44 1,22 1,49 1,38 364
BucnoBku. [locnimkyBani copTi HyTy HoKa3almd  cXoxux HaciamH Ha 1 ra (101-108  mif).
cebe B ymoBax IliBmenHoro Crenmy sk KopensuifiHuMm  aHami3oM BHU3HAYCHO CHIIbHUH
CEepeqHBOCTUTII, PI3HUI MDK COpTaMH 32 TO3WUTHBHHU 3B’S30K MK TPUBAIIICTIO BETETAIlIITHOTO
TPUBANICTIO  BeTeTaliiiHoro  mepiogy  Oyma  mepiomay i cepeIHbOI000BOIO TEMIIEPATYPOIO TTIOBITPS
HE3HA4YHO0, OKpiM copTy Po3anHa, sikuii focturaBHa y  nepiog  Bereramii  (r=0,89).  HaiiBumioro
5 mHiB  misHime. 3aKOHOMIpHE  3MCHIIEHHS  BpOXKaWHICTH 3epHa HYTy Oyia chopMoBaHa Yy
TPUBAJIOCTI BEreTaIifHOrO Tepioay 3alexajo BiJg  IMHPOKOPSIIHUX TIOCiBaX, MPHPICT YypOXKAKO IPHU
cnoco0iB ciBOM HYTY. Haitrpusanimum  npomy ckianas 0,11 1/ra abo 7,8 % y nopiBHSHHI 31

Beretauiituuii  mepion (108-113 ni6) Oy 3a
IIUPOKOPSAAHOI ciBOM HOpMmoto Bucisy 0,4 wmiH
CXOKMX HaciHMH Ha 1 ra, a HalMEHIIHM — 3a
CYUTBHOTO criocoOy ciBOu HOpMoto BuciBy 0,6 MITH

3BHYAHUM pSAKOBUM mociBoM. Ha ¢opmyBaHHS
BpOJKalo 3epHa HYTY 3Ha4HO BruuBany onaan i ['TK
(r=0,73 1r=20,75), a Ha HakoTIMYEeHHA OiNKa B 3epHi
— cepeaHbo000Ba Temneparypa nositps (r = 0,80).

10.
11.

12.

Cnoco60B
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nepuod - 108-113 cymok 6bl1 ommeveH npu WUPOKOPSATHOM Chocobe cesd, a cambvlll KOpOMKUU — npu CNAOUWHOM
cese kKysabmypwl (101-108 cymok). KoppeasiyuoHHblll aHa/AU3 NOKA3aa CUAbHYH0 NOJA0XCUMENAbHYIO C8S13b MexHcdy
npoodoaXcUMeAbHOCMbI0 8e2emayuoHHo20 nepuodd U cpedHecymoyHol memnepamypoli 603dyxa 8 nepuod
sezcemayuu Hyma (r = 0,89). Ha goopmuposanue ypoxcas sepHa Hyma 601buwioe sausHue umeau ocaoku u I'TK (r =
0,73 ur=0,75), a Ha HakonsaeHue 6e/Ka 8 3epHe — cpedHecymo4Hasi memnepamypa gosdyxa (r = 0,80).

Kamwouesvle cioea: Hym, memeoposiozuveckue yca08usl, 6e2emayuoHHbIl nepuod, npodyKmusHoCmyb, copm,
cnocob6 nocesa.

A.Dobrovolskyi, 0.Kovalenko, L.Andreychenko, N. Koloyanidi. Influence of seeding
methods on the duration of the growing season and productivity of chickpea varieties

The results of experimental research and production testing of mid-season chickpea varieties in conditions of
Southern Steppe of Ukraine are presented. The longest growing season — 108-113 days was observed with a wide-
row sowing method, and the shortest - with solid sowing crops (101-108 days). Correlation analysis showed a strong
positive relationship between the duration of the growing season and the average daily air temperature during the
growing season of chickpea (r = 0.89). Precipitation and Sielianinov’s hydrothermal index (r = 0.73 and r = 0.75) had
a great influence on the formation of the grain yield of chickpea, and the average daily air temperature (r = 0.80) had
an effect on the accumulation of protein in the grain.

Keywords: chickpeas, meteorological conditions, growing season, productivity, variety, seeding method.
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TaBpilicbKUH Jlep>KaBHUM arpoOTEXHOJIOTIYHUM YHiBepcUTeT iMeHi JiIMuTpa MoTopHOTrO

Y emammi posaasiHymo ocobausocmi gopmysaHHs npodykmueHocmi coHAwWHUKY ceaekyii Euralis e ymosax
Iliedennozo Cmeny Ykpainu. IIpoaHasizoeaHo azpomemeoposoziuHi ymosu y nepiod eezemayii COHAWHUKY.
Jocaidoceno mopgonoeiuHi 03HaKu ma SAKICHI NOKA3HUKU ypodxcaro 2ibpudie comHsswHuky AHdpomeda, Hiazapa,
CasanHa i Apkadis. BcmaHoeseHo, wo 2ibpud coHswHuKy AHOpomeda ¢opmyeas Haliguuwy epoxcatiHicmv,
Koegiyienm cmabiabHocmi cmaHosus 2,35 ma naacmuunocmi - 1,03. I'i6pud do6pe adanmyemucsi 00 3MIHHUX Y MO8
B8UPOWYBAHHS, POPMYHOUU CMABGIALHO BUCOKY 8POHCATHICMD.

Kamouoei cno8a: coHAWHUK, 2ibpud, ypoxcaliHicmy, IKicmb, paHxcupysarull psio.

I[MocranoBka mpo6Jjemu. OCHOBHOIO OJNIHHOIO
KyJIbTypoto B YkpaiHi € comsmuuk. Moro mmpoko
BUKOPDHCTOBYIOTh Y  XapyoBiii MPOMHCIOBOCTI,
epepoOIISIFOTh HA Pi3HI LTl Yy TaIy3sX HapOIHOTO
rocmogapctsa [1].

PocnunHi onii 32 MeAMKO-010JIOTTYHOIO OILIIHKOFO
KOPHCHIIT, HIK XUPU TBAPUHHOTO TOXOJDKCHHS.
Bonu micTsaTh 6arato HeHaCHUSHHUX KUPHUX KUCIIOT,
MikpoesieMeHTiB, ocdarumis, Bitaminie A, /I, E, K
Ta iHmi xommoHeHTH. CriokuBaHHS 3a ocTaHHI 30
POKIB POCIIMHHUX JKUPIB Ha JYIIy HACENEHHs Y CBiTi
3pocio yasivi [2]. Tomy oTpuMaHHS SIKICHOT OdIii €
OOHMM 3  OCHOBHHUX  MNHTaHb  CY4YacHOTO
CLIBCBKOrOCHOAaPCHKOr0 BUPOOHMLITBA.

Bax<mBuM 3aBJIaHHAM Cy4acHOTO BHUPOOHHIITBA
COHSIIHUKY €  pO3po0Ka  HAyKOBUX  OCHOB
IMiIBUIIEHHS HOTO MPOAYKTUBHOCTI, OCKIJIIBKH TTE€BHI
eTalli  OpPraHOreHe3y  PO3BUTKY  DPOCIHH €
KPUTUYHUMM 1 BIUTUBAIOTh HAa GOPMYBaHHS BUCOKOTO
Bpoxkato [3]. PiBenp peamizamii OionoriyHoro
MOTEHIia]ly COPTiB Ta TiOpWAIB OJNIHHUX KYJBTYp
3aJICKHTD SIK BIJI TEXHOJIOTIT BUPOIyBaHHSI, TaK 1 BiJ
KJIIMAaTHYHUX YMOB KOHKPETHOTO POKY [4, 5]. Takum
YMHOM, MIPOTHO3 YpPOXXaMHOCTI 3aJIe)KHO Bil YMOB
POKY € BaXIMBUM €JIEMEHTOM arporpoOMHUCIOBOT
MOJIITUKY JepKaBH [6].

AHaJIi3 ocTaHHIX Jocailxkensb i myOaikanii. Ha
Teputopii YKpaiHu myke 4acTO BUHUKAIOTh CyXOBii

© TMoxkomnuesa JI. A, Epemenko 0. A, Togoposa /1. B. Ta iH., 2020

Ta nocyxu. lle mpu3BOANTH OO 3HAYHHMX BTpaTaTr y
CLIBCBKOTOCTIOAPCHKOMY BUPOOHUIITBI. 3a
mporHo3amMu BueHuX [7, 8], Ha Tepuropii €Bporu
Temneparypa rnoBitps 10 2030 poky IiBUIIATHCS Ha
1-3°C, 3uma Oyze BOJIOTOIO, a JIITO — Ie OLIBII
nocyuuiuBuM. Lle 3MiHUTH arpokimiMaTH4YHI yMOBH
(TpuBamicTh BereramiiHOrO TEPiOAY, BOJIOT03a-
0e3MeUeHICTh POCIIHH, IPOTEPMIUHI YMOBH TOIIIO).

Benuki 1romni mociBy JOCTIKYBaHOI KyJIbTypH
30CepekeHi y ImocynumMBHX yMmoBax — Cremy
VYkpainu. bararo mocmimaukiB [9-11] BuBUaroTh
BIUIMB arpoKIiMaTHIHUX ¢daxTopis Ha
MPOAYKTHUBHICTh COHSIILIHUKY Y PI3HUX 30HAX.

Ha ¢oni 3MiH arpokiiMaTHYHUX YMOB BEIUKY
yBary BUYEHi MPHIUISIOTH 1 CEeJIeKIIii COHALIHUKY, IKa
MOKpAIIye HOro reHEeTHYHI BJIACTUBOCTI Ta CTIHKICTh
no HecnpusTimBux ¢akropis [12,13]. Ilporsrom
OCTaHHIX POKiB 3HA4YHI KOJHMBAHHS TiIPOTEPMIYHHIX
MOKAa3HHKIB 32 POKAMH MOXYTh MaTH MicCIle HaBiTh B
OJHIM IPYHTOBO-KJIIMaTH4HIl JioKamii, 110 CyTTEBO
BIUIMBA€E HA IMPOSB OKPEMHUX O3HAK 1 BIACTUBOCTEH
arpoKyJIbTYp, a B pe3yJbTaTi 1 MaKpOO3HAK, Y TOMY
YHUCIIi 1 BposKaiHOoCTi [ 14].

Ha cporomni B /[lepxaBHOMY peecTpi COpTiB
pociuH  Ykpainu 3apeectpoBaHo 850 copTiB i
riOpHUIIB COHSIIHUKY, SKI TIOTPEOYIOTh TOJATKOBUX
JOCIIDKEHb 1X MPOJYKTUBHOCTI 338 EBHUX MTOTOTHO-
KJIIMaTUYHUX YMOB 1 TEXHOJIOTiH BUpoUTlyBaHHsA [15].
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Tomy mnpaBunbHUN migbip OUIBII  aJanTOBAHUX
COPTIB 1 TiOpUAIB COHSIIHHUKY IJIsl BUPOLIYBaHHS Y
[TliBgennomy Creny YKpaiHu € akTyaJbHUM.

Merto10 po60TH Oy7I0 BUBYEHHS IPOIYKTUBHOCTI
COHAMHMKY TiOpuniB cemekmii Euralis B ymoBax
HemocTaTHROro 3BosioxkeHHs1 [liBgennoro Cremy
Ykpainu.

Hocnimxenas nposogmwm y 2018-2019 pp. y
[IpuazoBcbkoMy  paiioHi  3amopi3bkoi  o0macTi,
naboparopii  MOHITOpDUHTY  SIKOCTI  IPYHTiB 1
npoxnykmii pocnuaHMnTBa HJ[I ArpoTexnonoriii ta
exosiorii TaBpiiCBKOTO AEP>KaBHOTO arpoTeXHOJIO-
riuHoro yHiBepcutety iMmeni JIMutpa MoTopHoOro.

[pyHT DOCTITHUX ALISHOK — YOPHO3EM MiBIECHHHUI
3 pH conpOBOi BUTSIKKH TPYHTOBOTO pPO3YHHY 6,8,
CepeIHBO3BAKEHUM  BMiCTOM  rymycy  3,2%,
JerKorigpomizoBaHoro azory (3a Kopubinmom) —
45 mr/kr, pyxomoro dochopy — 120 mr/kr i
oOmiHHOro Kamito (32 YupukoBum) — 233 MI/KT
IpYyHTY.

B ymoBax monpOBOro  OCHILYy ~ BUBYAJIH
MPOAYKTUBHICT,  TakMX TiOPUIIB  COHSIIHUKY
cenekuii Euralis: CaBanna, Hiarapa, Anapomena i
Apxkanis (dbakrop A) Ha QOHI TiAPOTEPMIYHAX YMOB
poky (dakrop B).

HacinHsl COHSIIHMKY BHCIBANIW y TpeTid Aekami
KBITHA 3 HOpMoro 50 THC. WT./Ta, 3 UIMPHHOIO
MiDKpsie — 70 cm. TlonepeqHuK — o3UMa TIISHUIIS.
OOmiK, BHMIPIOBAaHHS, CYMyTHI CIHOCTEPEIKCHHS
MPOBOAMJIM 33 METOJHMKOI IOJIbOBUX JIOCIIIIB 3
BUBYEHHS arpoTeXHIYHUX NPHUAOMIB BHPOLIYBAaHHS
cousimHuky (IOK HAAH, wm. 3anmopixoks) Ta
JocHigHo crpaBoto B arpoHomii (A. O. PoxkoB)

[16-18].

Hocmigni TUTSTHKA Oynu 3aKJIafeHI
cucTeMaTHyHuM MetonoM. IlociBHA IIoma IIITHKU
ckiajana  lra, obmikoBa — 50M° 3a

YOTUPHOXPA30BOT'O ITIOBTOPCHHH.

30upaHHs BPOXKAI0 TPOBOMIIN TOMUITHOYHO 3
HACTYITHUM 3Ba)KyBaHHSIM HACIHHS 1 MepepaxyHKOM Ha
7% Boorictb Ta 100% 4YucTOTY HACIHHS. ATpOTEXHIKA
BHPOIITyBaHHS COHSIITHMKY BIATIOBI/aNa 3arabHOTIPHIA-
HATHM BUMoram Jutst CTenoBoi 30HU.

Marematnady oOpoOKy OTpHMAaHHX pe3yJbTaTiB
MIPOBOIMIM KOMIT FOTEPHOIO Iporpamoro Agrostat [19].

JI1  BCTAHOBIICHHS HAWOUIBIT TIPHOATHOTO JIO
BupomryBaHHsi B ymoBax [liBnennoro Cremy Ykpainu
ridpuIy coHsIIHKKY cenekiii Euralis Gyo 3actocoBano
MeTo] 6araToKprUTepiabHOI ONTHMI3arlii 1 ToOyI0BaHO
pamxupyBanuii psn [20, 21].

Buksiax ocHOBHOrO MaTepianay q0caiIKeHHs. 3
YCiX YMHHUKIB, K1 BIUTMBAIOTh HA BEIMYHHY yPOKAIO
COHAIITHUKY Ta HOTO fAKICTb, OCOONHBY yBary CIiif
MOPUIUIMTH TEMIIEPaTyPHOMY PEXHMY Ta yMOBaM
3BOJIOXKEHHS BereTamiiHoro mepioxy. OCHOBHHM
niMityrounM (pakropom I[liBnerHoro Cremy Ykpainu,
[0 CTPUMY€ OTPUMAHHS BHCOKHUX 1 CTaOLIBHHX
BpOXKaiB ONIMHMUX KyJNbTyp, € Bosora. Poszmomin
OIaJliB Ha TEPUTOPIi MO OKPEMHUX POKax i mepiogax
POKY HOCHTh HEpiBHOMIpHHMI Xapaktep. Yacrto
CIIOCTEpIraloThcs JOBI1 mepioan 6e3 Ioury, IPYHTOBI
i aTMocepHi MOCYXH Ta CyXOBii, TOMy KOMILIEKC
arpoOTEXHIYHUX TPHUAOMIB B IUX YMOBaX IMOBHHEH
OyTH CHpsSMOBaHUI HAa MakCUMallbHE HAKOTIMYCHHS,
30epekeHHs 1 pallioHaIbHE BUKOPUCTAHHS IPYHTOBOT
BoJjioru [22].

Krnimarnuni ymosu IliBgenHoro Cremy Ykpainu
XapaKTepU3yIOThCsSl 3HAYHUMH TEIUIOBUMHU pecypca-
MH Ta HEIOCTAaTHIM 3BOJIOKCHHAM (Tadm. 1).
Temnmo3abe3neueHICTh TEPUTOPIi BIPOJIOBK MEPIOAY

AKTHBHOIL Bererarii pocinuH COHSAIIHUKY
BIJ3HAYAETHCS CyMaMH aKTHUBHHX TEMIIEPaTyp
(momag 10°C) B w™mewxax 3116-3473°C. Llporo

JOCTaTHBO JJisi (POPMYBaHHS BPOXKAIO COHSIIHUKY
HAaBITb ITi3HIX TPYI CTUTIIOCTI.

Ta6saung 1
CepeHbO-6araTopivyHi arpok/JiMaTU4YHi NOKa3HUKU
3a JaHMMHU MeTeocTaHIii «MeJsiTonosib» (1979 - 2019 pp.)
MicAub .
MNMoKasHMK 3a piK
1 2 3 4 5 6 7 8 9 10 11 12
CepepnHs 6araTopiyHa
TemnepaTtypa nositpa, °C| -1,9 -1,3 3,1 10,5 | 16,9 | 21,3 | 23,6 | 23,2 | 17,2 | 10,5 4,1 0,0 10,6
CyMa aKTUBHMX
Temnepatyp (BULLMX 33
10 °C), °C 0 0 0 123 520 633 732 716 516 234 0 0 3473
CepepnHs 6araTopiyHa
KiNbKiCTb onagais, mm 44 34 36 35 48 53 44 35 39 32 37 43 480
CepepHilt baratopiyHui
rmK - — - 1,1 0,9 0,9 0,6 0,5 0,7 1,1 - - 0,8

Cepennst OarartopiuHa Temreparypa MOBITPS Y
nepios BereTamii COpusTIMBa JIsl POCTY 1 PO3BUTKY
COHAIIHUKY. AOCONIOTHI MaKCUMyMH TEMIIEpaTypu

MOBITPSI 3 KiHIIS KBITHS 110 KOBTCHb CATalOTh 32,3-
39,5°C, a y cepnui — mmoc 41°C. Bigomo, 1mo
nporiecd  (QOTOCHHTE3y  POCIUH  COHSIIHUKY
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npurmHstoTbea npu 40°C [2]. 3 BiporigaicTio 50%
MaKCUMaJbHi TEMIEpaTypy MOBITPS 3a BereTainHui
nepios KONMMBaThCs B Mexkax 29,8-35,7°C. Lle wacto
MPUTHIYYE TPOLECH POCTy 1 (poTocuHTE3y pOCIHH
corsamHuKy y IliBnennomy Creny Ykpainm.

YMOBH  3BOJIOXKEHHS TEPUTOpii  XapakTepu-
3YIOTHCS SIK TIOCYIIUINBI, TPO IO CBiTYaTh 3HAYCHHS
rigporepmiunoro  koedimienrta (I'TK).  Jlume
MMOYaTOK aKTHBHOI BereTailii (KBiTeHb) Ta ii KiHEUb
(>KOBTEHB) y CEpEeIHBOMY JIOCTATHBO 3BOJIOXKEHI
(I'TK=1,1). Haiinocynumsimi wicsimi, 3BHYaHO
JUMEHb 1 ceprieHb, KOIM POCIMHU COHALIHHUKY
3HAXOMAThCS y ¢a3i 1BiTiHHA. B winomy 3a
BETeTAIMHNN Tepiof KyJbTypH Ha TepuTopii
JIOCTI/DKYBaHO! 30HM BWITagae Onm3pko 254 MM
omagiB, TOAlI AK  MaKCHUMaJbHO  MOJXKJIHMBE
BUTIAPOBYBAHHS TEPEBUINYE BKA3aHUA MOKA3HUK
mpuOIM3HO B 1Ba pa3u. lle Takoxk CBiTYHUTH TIPO
HanexHicte [liBmenHoro Cremy Ykpainu 0
HOCYIIJIMBOI 30HHU.

Y Temnmii mepioxg PoOKy HYacTO CIIOCTEPIraeThCs
aTMocepHa mocyxa. VIMOBIpHICTH  HAaCTaHHS
0€3/101I0BUX TIEPIOAIB TPUBAICTIO moHax 50 mio —
40%. Maifke IIOPIYHO MPOTITOM TPHOX — LIECTH
nekan 1 Olmpllle pOCTUHH  PO3BUBAIOTHCSA 32
HECTIPUSITIMBOTO PEXHAMY 3BOJIOKEHHS TIPYHTY,
TOOTO MpH 3amacax MpOLyKTHBHOI BOJIOTH B OPHOMY
mapi Merme 19 mMm. KpiMm Toro, mpotsroM poky
OyBae B cepeiHbOMY 56 1110 i3 cyxoBisimu [9].

AHami3 arpoMeTeoposIOTiYHUX YMOB TEpioay
JOCTIDKEHHS TI0Ka3aB, 110 TiAPOTEPMidHI PEKUMH Y

2018 Ta 2019 pokax pi3HWIHCS, IO JO3BOJISIE
OIIIHUTH QJIANITUBHICTH PI3HUX TiAPUIIB COHSIIHUKY
0O KPUTHUYHHX YMOB BUPOIIYBaHHS Ha IMiBIHI
Ykpainu.

CepenHboMicsI9HA TeMIlepaTypa TMOBITPS Ha
moyaTky BereTaiii cosimmHuKy y 2018 pori Oyna
CYTTEBO BUIIE, HiX HOopMa Ta y 2019 pori (Tabm. 2).
[IpoTte yMOBH 3BOIOKEHHS OYIIH ICTOTHO TipIINMU: Y
2018 potri B 11e# iepio1 criocTepiranacs IyKe CUIbHa
nocyxa (I'TK B mexax 0,1-0,4), y Toil yac sK B
HactymHoMy 2019 pomi y kBiTHI Oynma mocTtaTHs
kinekicte  omaniB  (I'TK=1,4), a y TpaBHi
crnoctepiranu HagmipHe 3BonoxkeHns (I'TK=1,7).

[IporsiroM mocnmimKyBaHUX POKIB y YepBHI, KON
pocnuHN (hopMyBaIH KOMWKH, 3a(iKCOBAHO CHIIBHY
IPYHTOBY Ta MOBITPSHY MOCYXH, IO TOB’SI3aHO i3
3HAYHOIO HecTayero omafiB (BignosimHo y 1,6 ta 3,7
pasiB Menme Hopmm). AtmocdepHa mocyxa (3

BITHOCHOIO BOJIOTICTIO TMOBITps MeHiie 30%)
TpuBamicTio 16 JAHIB Tpu3Bera 10  CHJIBHOL
atMoc(epHOi TOCYXH, IO CIPHUSIO ICTOTHOMY

BUIIAPOBYBAHHIO BOJIOTHU 3 IPYHTY Ta 3MEHIICHHIO 11
MPOAYKTHUBHUX 3aI1aciB.

OcHoBHe HapocTaHHS (ITOMACH Y COHSIIHUKY
BinOyBaeThcss A0 (a3u UBITIHHSA, a ICIS IHOTO
301IBIIYETHCS IO TUIBKM BEPXHIX JUCTKIB. [le
HEBEIIMKUI TMPHUPICT CIIOCTEPIracThCsi O IOYATKY
HaIWBy HaciHHA y komwuky. llpm nocsrHenHi
OKPEMHUX BIKOBMX MEX JIMCTS BIJJAIOTh YaCTHHY
HAKOMUYEHOTO paHilme a3oTy s (OopMyBaHHS
01IKOBOTO KOMITIIEKCY HaciHHA [23].

Ta6saung 2
ArpomeTeopoJioriyHi yMOBU BereTaniiiHOro nepioay coHssmHuky y 2018, 2019 pp.
Mepiopg,
MoKa3HMK Pik TpaBeHb-
TpaBeHb YyepBeHb NUnNeHb cepneHb BEpeCceHb
BepeceHb
Cepess TemnepaTypa nosiTps, °C 2018 19,8 23,4 24,8 25,8 18,7 22,5
! 2019 18,3 25,3 23,1 23,6 17,9 21,6
MakcumanbHa TemnepaTypa 2018 32,5 36,6 35,0 36,9 33,5 34,9
nositps, °C 2019 31,8 36,4 35,2 36,8 32,8 34,6
KinbKicrs onagie, M 2018 22,4 32,4 80,1 6,1 80,7 221,7
’ 2019 96,2 14,4 42,1 55,1 13,2 221,0
K 2018 0,4 0,5 1,0 0,1 1,4 0,68
2019 1,7 0,2 0,6 0,8 0,2 0,70
KinbkicTb AHIB 3 aTMOCcdepHOto 2018 12 16 3 25 2 58
Nnocyxoto 2019 1 16 7 9 13 46

Uepes BiciM JHIB Bijl MOYAaTKy MacOBOTO LIBITIHHS
HAaIlllUMKA  JIOCHI/DKEHHSAMHU  OyJi0  BCTaHOBJICHO
Mop(ooriuHi  O3HAKM JIOCTiDKYBaHUX TiOpHIIB
coHsmHUKy. OnmHUM 13 BaximBHX (akTopiB, B
ymoBax [liBgennoro Cremy Ykpainu, sKuii BIUITUBA€E
Ha MPOAYKTHBHICTh COHSIIHUKY, € CTiHKICTh 0
BwIAraHHs [24]. BaxiuBy poib y LbOMY Biairpae

TaKWil TIOKa3HUK, SIK JliameTp crebna. BusiBieHo, 1o
OlpII MilHI cTeOsa GOopMyBalld POCIMHU TiOpHILY
consiiHuKy CaBanHa (puc.l). I'iopun Hiarapa na
12% w™aB MeHmWA Jiamerp crebna, MOPIBHSIHO 3
riopunom Caanna. ['iOpuau AHapomena i Apkasis
3aiiMalii IPOMIXKHE 3HAYCHHS 33 IUMH ITOKa3HUKAMHU.
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Puc.1. liameTp cTe6./1a ri6GpuAiB COHSAIHUKY
cenekuii Euralis (cepeane 3HayeHHA)

Bucora pocnuH € TeHETHYHO OOYMOBICHUM
MMOKa3HUKOM, ajieé BIUTMB IOTOJHUX yYMOB Ha HOTO
dbopMyBaHHS € icTOTHMM. Bwucota  pociuH
JOCHiKyBaHUX Ti0puaiB mpotsirom 2018 ta 2019 pp.
KoimBanacst y cepenapomy Big 101,9 mo 139,1 cm
(puc. 2). Cnig BiI3HAYUTH, MO 32 UM ITOKA3HUKOM
pocnunu riopuay Hiarapa manu HaliHWK4i 3HAYCHHS
3 yCiX MOCTiKyBaHHUX TiOpHU/IiB COHAMIHUKY. Tak, 3a
MM TOKa3HUKOM BiH OYB JOCTOBIpHO MEHIIIHNM,
MOPIBHIHO 3 BHUCOTOI pociuH riopuniB CaBanHa,
Anpapomena i Apkanis Ha 25-36%.

Jyxe BaXIHWBY pOIIb BiAIrparOTh MOKa3HUKH
IJIONI JTUCTKOBOI MOBEPXHI 1 KUJIBKOCTI JIMCTKIB Ha
pociuHi. Bo came TOTYXHICTh acCHMUIAIIIHOTO
amapaTy € OCHOBHUM (haKTOPOM TPOTYyKTHBHOCTI
(doTocuHTE3y, IO TPUBOAWUTH 1O 3OiTBIIEHHS
KUIBKICHHX 1 SIKICHMX TIOKa3HHKIB ypOKaro.

3a jmaHmmMu  OaraTthox BYeHHX [25, 26],
ONTUMAJIbHA IIIOIIA JIMCTKOBOI ITOBEPXHI POCIHH

Ccm
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Puc.2. Bucora pocauH ri6pujis COHSIHUKY
cesnekuii Euralis (cepeaHe 3HayeHHA)

CLIBCHKOTOCTIONAPCHKUX KYJIbTYP, 32 PaXyHOK SIKOT
JOCATAETHCS (dbopmyBaHHS MaKCUMaJTbHOT
npoayKTUBHOCTI, ckmagae 40 tuc. M®> Ha 1 ra.
JlocipKkeHHs Mi3HIMNUX POKIB BCTAHOBWIIM, IO JJIS
COpTIB Ta TiOpH/iB IHTEHCUBHOTO THITY, SIKi Ha TaHUH
yac MEpPeBaXalTh B  CLIBCHKOTOCHOAAPCHKOMY
BUPOOHUIITBI, OITMMajJbHA  IUIOIIA  JIUCTKIB
3HaXoJMThCA B Mexkax 50 — 60 tuc. m%/ra [27, 28].

BcranoBneHo, 1m0 poCIWHY TiOPHUIIB COHSIITHUKY
CaBanna i1 Amnzapomena QopMyBany HaHOUIBITY
¢dorocunTe3yrody mnoBepxHio (tabn. 3). Ilmoma
JIUCTKOBOI MOBepXHi pocimH TiOpuay Hiarapa na
36% wMeHIma 3a 1eld MOKAa3HWK Yy POCIUH TiOpHIiB
CaBanHa Ta AHapomena. Mik IIUM TOKa3HUKOM 1
BPOXKAWHICTIO COHSIIIHUKY BCTAHOBJICHO
KOpeIsidHNA 3B'130Kk cepenHboi cum (r=0,689).

3a KIJBKICTIO JIMCTKIB Ha POCIHMHI HE OyIIo
BCTAHOBJICHO JIOCTOBIpHOT pizHUII MK
JOCTIDKYBaHUMH T10puIaMu.

Tabaung 3

Mop@o6ionoriyHi nOKa3HMKU POC/IMH ri6opuaiB COHAMHUKY ceaekuii Euralis
(cepenne 3a 2018-2019 pp.)

. Mnowa AMcTKkoBOI NOBEPXHI, KinbKicTb NCTKIB Ha [LiameTp KoLWMUKa,
Fibpnan ) .
™c. m2/ra POC/VHI, WT. ™
CaBaHHa 37,4+2,9 250+1,1 11,90+0,5
Hiarapa 27,5+3,6 22,2+1,0 10,48+0,4
AHgpomesa 37,9+2,7 246+1,1 10,63 +0,4
Apkagia 35,8+2,4 22,6 £1,0 11,77 £0,5

Cnocrepiranu noaiOHy cuTyalito y TiOpuaiB i 3a
MOKa3HUKOM JliamMeTpa KOWMKy. Pocnmuuu ribpuny
consimHuKy CaaHHa (OpMyBalK JIOCTOBIPHO BHIII
ui nokasHuku (Ha 14%) mopiBHAHO 3 TiOpuaOM
Hiarapa.

Kputrnyaum 10 BOIOrM NepiofioM y COHSIIHUKY €
¢a3a uBiTiHHA — HanuBaHHA HaciHHA. Lleil mepiox
MPUITAJIA€ 3BUUANHO Ha MICSIIl JTUIICHD 1 CEPIICHb.

dopmyBaHHS CiM’STHKH 3aJI€KHUTh Bij 3alMICHHS
KBITOK. AJie 3Ha4Ha YacTUHA IyCTHUX CiM STHOK, fIKi
pO3TalllOBaHi Yy IEHTPAIbHIA YacTHUHI KOIIIKKAa,
MOXYTh  YTBOPIOBATUCS  BHACIZOK  JeQiluTy
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TPYHTOBOI BOJIOTHM, BUCOKHX TEMIIEpaTyp 1 HU3BKOI
BiJIHOCHOT BOJIOTOCTi TIOBITps mijx 4ac uBitiHHs. Lle,
BiJIMIOBiZIHO, IPU3BOIUTH 0 3HWKEHHS MacH HaCiHHSI
3 OJHOTO KOIMKA, MOTIPIIEHHS HOro SAKOCTI 1, K
HACIIIJIOK, JTO 3MEHIIEHHSI 010JIOT1YHOT YPOXKAIHOCTI.
lgpoTepmiuni yMoBH y TepioJ aKTHBHOTO
[BITIHHS POCITUH COHSIITHUKY PI3HIIMCS 32 POKAMH.
Y 2018 porii yMOBH 3BOJIOKEHHS JIUITHS OyIIH OiTbII
COpUATANBUMH, HiX y 2019, OCKINBbKH KiJIBKiCTBH
omamie 'y 1,8 pasu mepeBumyBano HopMmy. ['TK
cranoBmwio 1,0, 10 CBimYUTH TIPO JOCTATHIO
3BOJIOJKEHICTB, a B 2019 pomni atMocdepni onamu y
MeXax HOPMH CHPUYMHWIN 3BUYAWHY Ui LBOTO
nepiony cuneHy mocyxy (I'TK=0,6). B cepmni B
o0WaBa PpOKH CIocTepiramacs TocyXa pi3HOI
inTencuBHoCcTi: y 2018 poui — ayxe cuibpHa (I'TK
6muzpko 0,1), ay 2019 — cmadka (I'TK=0,8).

IIpoxykTHBHICTE poCIHH JTOCITI Ky BaHUX
ribpuaiB Bu3Hayanu y Gpasy TEXHI4HOI CTHIIIOCTI.

OnHa 3 OCHOBHHX CTPYKTYPHHX OJJMHHULb YPOIKAIO
COHSIIHUKY — [I¢ Maca HAaCIHHUH 3 OHOTO Komuka. Ha
(hoH1 HI3BKOT IHTEHCHBHOCTI (popMyBaHHS (iTOMacH
pocinuHamu TiOpuay coHsIHUKY Hiarapa, mokazHUK
MacH HaciHHS 3 OAHOrO KOIIMKA MaB TEHJICHLIIO 10
30UTBIIIEHHS, TOPIBHAHO 3 TiOpumamMu Apkamis i
CaBanHa. Ane 3a SKICHUMH NOKa3HHKaMH (Macoro
1000 HaciHuMH 1 HaTypolO), ypokail IbOTO TiOpHIy
(hopmyBaBcst HaiimMeHmuM (Tadu. 4). Tak, TOKa3HUK
macu 1000 nacinuH riopuny Hiarapa 6yB 1ocToBipHO
HWKYMM 32 iHmi ribpuaun Ha 28-61%. Kpami
3HadeHHA Mmoka3Huka macu 1000 macinuH (68,3 T) 3
JIOCTDKyBaHUX TiOpuIiB OyJno BCTaHOBIEHO Y
pocnuH TiOpUIy COHSINHMKY AHApoMeda. 3a
mokazHukoM Hatypu (420,2 1/m) mepeBary MaB
riopum Apkamisi.

Tab6aung 4
IIpoAyKTUBHICTB riGpuAiB COHAMHUKY cesieKii Euralis (cepegne 3a 2018-2019 pp.)
riGpnz, Maca HaciHHA 3 Mac.a 1000 Hatypa, VpoxaiiHicTs, T/ra
O4HOrO KOLWMKa, I HacCiHuH, T r/n
CaBaHHa 34,3+1,6 54,6 £2,7 380,0+11,8 1,65+ 0,07
Hiarapa 39,2+1,7 42,5+2,4 368,6 + 10,2 1,88 + 0,08
AHgpomena 40,1+1,7 68,3+2,9 382,1+11,3 1,92 +0,08
Apkagia 36,0+14 63,9+2,8 420,2 +10,9 1,73 £0,07
Jus  po3paxyHKy  ypoKaHOCTI  MijJ  4ac Tak, onTuManbHUM MJI1 BUPOUIYBaHHS CeEpel

MPOBEIEHHs JOCHIPKeHb HaMHu Oyja po3paxoBaHa
T'YCTOTa CTOSIHHS POCIIUH COHSIIITHUKY, KA CTAHOBHJIA
y cepenHboMy 48 THC. poCIL./Ta.

Ha ¢oni xpamoi chopmoBarocTi diTomacu
pOCIuHAMHU riopuay CaBanna MOKa3HUK
ypokaliHOCTI OyB HIKYUM 3a 1HII JIOCIIJDKYBaHi
riopuam. HaiiBumny BpPOXKalHICTh cepen
JOCHI/DKYBaHUX TiOpWAiB  CQOpPMYBa POCIUHH
ribpuny consHUKy AHnpomena (Ha 0,27 1/ra).

3rigao 3 Meroaukor M. I'. Terumnpkoro [29] B
TabNuUIli 5 MPECTaBIEHO JaHi, SKi XapaKTepu3ylTh
BUOIp HaWHOUIBII TPHUIATHOTO IS BHPOLIYBAaHHS
riopuny  coHsmHUKY ~ cemekmii  Euralis 3
JIBOCTOPOHHBOIO  AJIbTEPHATHBHO-KPHUTEPiaIbHOIO
knacudikaiiero. BcTaHOBIEHO 3HAYEHHS KPUTEPIiB
fj, 110 XapakTepu3yr0Th MOKA3HUKU MPOILYKTUBHOCTI
1 AKOCTI HaciHHA Aj — B KUIbKICHHMX IIKaJaX Ta y
0e3po3MipHOMY BUTJISAII. v MOTePETHIX
JOCTIDKEHHIX MU HEOTHOPA30BO 3aCTOCOBYBAIIH LIeH
merox [20, 21].

Jlis HaciHHS COHSIITHUKY BCIX JOCIIIKYBaHHX
riOpuaiB TpM TPOBEJICHHI IMOPIBHSUILHOI OI[IHKH
pe3yJNIbTaTIB JIOCTIDKEHD BCTAHOBJICHO
PAKUPYBaHUU psifl, SIKUM XapakTepusye ix Kpally
MPUCTOCOBAHICTh JI0 BHpOINIyBaHHs y [liBaeHHOMY
Creny Ykpainu.

JMOCT/DKYBaHUX TiOpUIIB  COHSIIHUKY — CENeKIli
Euralis (tabn. 5) e riopua AHzapoMena — mepiiui
panr (¢p(x,) =3,08). [lpyruii panr — ribpun Apkais,
10 TiATBEPIKYETHCS 3HAYEHHSIM IUTHOBOT (DYHKITT
¢(x,) =3,83. Tperiii — ribpun CaBanna (¢(x,)=3,99).
Haiiripini nmoka3HUKM 32 POKH JTOCIIKEHb MTOKa3aB

riopung comsmuHMky Hiarapa — derBepre Micle
(¢(x,) =6,56).

Jns  mepeBipKM  HANIMX  PO3PAxXyHKIB MU
3aCTOCYBAIH e OIUH Bigomuii METOI
MaTeMaTHYHOTO MOJICIIFOBAHHS — KJIACTCPHUH aHaIi3,
BUBYEHHS CTaOIILHOCTI Ta IUIACTHMYHOCTI 34

Meronukoro EOepxapma-Paccema Ta i, [30].
Ekosoriuna rmacTu4HiCTh cOpTy (TiOpuay) — 11e fioro
OloyioriyHa 37aTHICTh TPUCTOCOBYBATHCS JO YMOB
HaBKOJIMIITHLOTO CEPEIOBHIIA.

BusHaueHHs cTaOiNBHOCTI Ta IJIACTHYHOCTI
riOpUIIB 32 YPOXKAHHICTIO TPOBOIUIIN BiIIIOBIIHO J10
meronukn E6epxapma-Paccema, mpm mpoMy 3a
KpUTEpi “HyHKT’ HaMH BHUKOPHUCTaHO KpHUTEpii
“norosHi ymoBH poky”. B Takiit momudikamii mu
BHU3HAYWIIA TOKA3HUKH CTAO1IBHOCTI 1 TJIACTUYHOCTI
COPTIB BIJTHOCHO METEOPOJIOTIYHUX YMOB ITyHKTY
MIPOBEICHHS TOCIiIKEHb.
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Tabaung 5
Pe3yibTaTH 3Ha4eHb LIIbOBUX QYHKIIN @ (X1)...qp (X4) Ipu BUGOPi
ONTHMAJIbHOTO IiGpUAY COHAIIHUKY cesieKIii Euralis
ri6pug CaBaHHa Hiarapa Angpomesa ApKagis
.I: - f _+ fj (x,,) f onm
ANnbTepHaTUBM X1 X2 X3 Xa ! ! !
f 131,2 101,9 139,1 127,8 97,0 144,5 144,5
BucoTa pocauH (cm), 1 (max)
A A
! f, 0,72 0,10 0,89 0,65 1
19,9
[liamerp cre6na f2 19,0 17,0 17,6 18,1 16,2 19,9 (max)
A A~
(mm), Az f, 0,76 0,22 0,38 0,51 1
) f 119,0 104,8 106,3 117,7 100,6 | 123,8 123,8
[OiameTp KolwmrKa 3 (max)
A A
(cm), As f, 0,79 0,18 0,25 0,74 1
Mnowga nMcTkoBoi f . 161,4 1185 161,1 149,2 112,9 | 169,3 169,3
noBepXHi — (max)
(Tuc. m2/ra), Ag f, 0,86 0,10 0,85 0,64 1
o . f 25,0 22,2 24,6 22,6 21,2 26,1 26,1
KinbKicTb ANCTKIB Ha 5 (max)
i (wr.), A ;
pocauHi (wr.), As f. 0,76 0,20 0,69 0,29 1
. 41,8
Maca HacCiHH# 3 fe 34,3 39,2 40,1 36,0 32,7 41,8
(max)
O4HOrO KowwuKa (r), —
As fe 0,18 0,71 0,81 0,36 1
71,2
Maca 1000 HacCiHME f, 54,6 42,5 68,3 63,9 40,1 71,2 (max)
A ~
(1), A7 f, 0,47 0,08 0,91 0,77 1
f8 380,0 368,6 382,1 420,2 358,4 | 431,1 ?31’1)
Hatypa (r/n), As - max
fq 0,30 0,14 0,33 0,85 1
f 1,65 1,88 1,92 1,73 1,58 2,0 2.0
YposKaliHictb (T/ra), 9 ’ ’ ’ ! ! ! (max)
A ~
° f, 0,17 0,71 0,81 0,36
3 - —
HauyeHHA LinboBMX PYHKLIN, 3,99 6,56 3,08 3,83
o(xi)
PaHr 3 4 1 2

Buxozstun 3 mogeni pospaxyskis S. A. Eberhart i
W. A. Russel, Hali0inpll HIHHUMHA € Ti COPTH
(ribpumu), y sxkux bi>1. Taki coptu (ribpumm)
HaJIe)XaTh [0 BUCOKOIHTEHCUBHUX. BoHH mo0pe
pearyloTh Ha TOJIMIICHHS YMOB BHUPOIIYBAaHHS Ta
XapaKTEePU3YIOThCs CTa0IILHOI BPOKAHHICTIO.

3riHo 3 i€l METOAMKOIO NOPIBHSIHHS riOpHIiB,
y Mexax BHOIPKH TIPEJICTaBICHUX TiOpHIIB,
npoBOJMMO 3a KoediieHToM perpecii b; abo
Koe(illi€HTOM TUIACTHYHOCTI.

Bcranosieno, 11 (0] riopua COHSIIIIHUKY
Anapomena ¢GopMyBaB HaWBHILY BpOXKAHHICTD,
Koe(illieHT  CTaOiIBHOCTI craHoBuB 2,35 Ta

miactruyHocTi — 1,03. T'ibpua mobpe agantyeTses 10
3MiHHUX YMOB BHPOIIYBaHHS, (hOpMYI0UH cTabiIbHO
BHCOKY BPOXKaHHICTb.

BucHoBok. 3 ormsgy Ha arpoMeTeopoNIOTiuHi
YMOBH BUPOIIYBaHHS POCINH COHSIIHUKY 32 2018 Ta
2019 pp. y Creny Vkpainu, iX TEHETHYHUH
ITOTEHIIiaJ Ta CTIMKICTh O HECTIPUATINBUX YNHHUKIB
Cepe/IOBHIIA, HAWOLIBII aJaNTOBAaHMM 1O YMOB
HEJOCTATHHOI'O 3BOJIOKCHHS € TIOPUJ COHSIIHUKY

AHnpomena, SIKAH 3a0e3neunB Kpaiy
MPOAYKTHBHICTE 1 c(opMyBaB BHCOKY SIKICTb
HACIHHS.
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JI. A. TlokoneBa, O. A. Epemenko, JI. B. TogopoBa, H.T.HexHoBa. ®opmupoBaHue
NPOAYKTUBHOCTHU NOACOTHeYHUKA cesieKnuu Euralis B I0xxHo# CTenu YKpauHbI

B cmambe paccmompenst ocobenHocmu popmuposaHus npodykmusHocmu nodcoaHevwHuka ceaexkyuu Euralis
8 ycao8usax FOxcHoli Cmenu YkpauHst. [IpoaHaau3upogaHsl azpomemeopoio2udeckue ycao8us 8 nepuod sezemayuul
nodcosnHevHuka. Hccaedosanvl mopgosiozuveckue nNpusHaku U KayecmeeHHble nokasameau ypoxcas 2ubpudos
nodcosnevHuka AHdpomeda, Huazapa, CasanHa u Apkadus. YemaHoseHo, mo 2ubpud nodconHevyHuka AHdpomeda
copmuposan HauUboAbLUYH YPoxrcatiHocms, Ko3agPuyueHm cmabuibHocmu nokasas 2,35 u nanacmuuvocmu - 1,03.
T'ubpud xopowo adanmupyemcsi K USMEHSHOWUMCS YCA0BUAM BbIpAUWUBAHUS, HOPMUPYST CMAOUALHO B8bICOKYHO
yposxcaiiHocmb.

Katoueavwle cnosa: nodcosHeuHuK, 2ubpud, 6U0102UHECKaAst yPOHCATHOCMb, KAYECME0, paHHCUPOBAHHDIU ps0.

L. Pokoptseva, O. Eremenko, L. Todorova, N. Nezhnova. Formation of sunflower
productivity of Euralis selection in the Southern Steppe of Ukraine

The article discusses the features of the formation of the productivity of sunflower selection Euralis in the
conditions of the Southern Steppe of Ukraine. Agrometeorological conditions during the growing season of
sunflower are analyzed. The morphological characteristics and quality indicators of the yield of sunflower hybrids
Andromeda, Niagara, Savannah and Arcadia were investigated. It was found that the Andromeda sunflower hybrid
formed the highest yield, the stability coefficient showed 2.35 and plasticity - 1.03. The hybrid adapts well to
changing growing conditions, forming a consistently high yield.

Keywords: sunflower, hybrid, biological productivity, quality, ranked range.
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The aim of this study was to determine the effect of some important factors influencing on the birth and
weaning weight variability in lambs. Data from 2603 ewes was included in the analysis, where 3961 lambs were
obtained during the five years of the research. Data was tested using analysis of variance (ANOVA) with the GLM
procedure of Minitab Release 13.1. Our results presented significant influence on the year of lambing, breed, ram
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Relevance. Sheep in the domain of developing
countries adapt well to severe climatic conditions and
arduous terrains that are often not suitable for raising
the larger livestock and are fully exploited for their
ability to produce a variety of commaodities without
disrupting the cultural harmony. Today, as many as
418 sheep breeds that have been documented in
nearly 75 countries are combinations of two or more
distinct breeds, populations and landraces [1].
Phenotypic radiation under selection is ongoing,
resulting in a spectrum of modern breeds adapted to a
diverse range of environments and exhibiting the
specialised production of meat, milk, and fine wool.
The last few hundred years has seen the pace of
genetic gain increase dramatically through the
division of animals into breeds, the implementation
of quantitative genetics methodology, and the use of
artificial insemination to prioritise genetically
superior rams [2]. Various authors have studied the
influence of maternal effects in relation to their
economic importance in domestic mammals and from
the theoretical academic interest and dam breed
effects were significant and considerable on weaning
weight [3].

© Kramarenko S., Kramarenko A., Lugovoy S. Ta in., 2020

Sheep production is affected by genetic and non-
genetic factors. The knowledge of these factors is
essential for efficient management and for the
accurate estimation of breeding values [4]. Lamb
weight and daily gaining are important components
influencing the profitability of sheep and are two
important objectives in selection strategies. Growth in
weight reflects the genes an animal has inherited from
its parents (direct additive effects), and a mix of
seasonal and husbandry factors peculiar to a
production system or farm. As a part of the
phenotypic variance of the growth traits is heritable,
genetic improvement in these traits through selection
programmes would be possible [5].

In Vesely & Peters [6] it has been shown that some
environmental factors favored the later-bearing ewes.
Climate and seasonal differences among different
years affect the production of the whole flock, while
sex, type of birth, age and weight affect the individual
growth performance. Birth size/weight represents the
greatest initial barrier on weaning and pre-weaning
growth among the non-genetic factors in sheep. Birth
weight, weaning weight and efficiency of pre- and
post-weaning gains are growth traits of economic
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importance with regards to the cost and efficiency of
meat production in sheep. Therefore, understanding
of the extent of influence of both genetics and
environmental factors becomes very important for
devising efficient and effective management plans in
sheep [3].

Adjustment of performance records for non-
genetic effects is also necessary in genetic evaluation
schemes. Birth and weaning weights of lambs were
usually influenced by physiological, environmental
and genetic effects. Environmental effects include the
age of ewe, litter size, growth type and lamb sex.
Growth curve analysis in many species clearly
indicates direct relation between birth weight,
weaning weight and daily growth [7].

Analysis of recent research. As it was shown
earlier, the year of lambing was one of the major
sources of variations in weaning weight, and effects
of litter size (single or twin) on birth weight and
weaning weight were significant in the Rambouillet,
Romnelet, Canadian Corriedale, and Romeldale
sheep [6]. In addition, age of dam had significant
effects on birth weight and weaning weight but was
relatively unimportant as a source of variation.
Analysis of the lambs from the Hampshire,
Columbia-Southdale, Targhee, Suffolk and Dorset
breeds of sheep and all possible crosses among these
breeds have been shown that years of lambing, age of
a dam, type of birth, sex of a lamb and breed groups
all these had significant effects on the studied traits
(birth weight, weaning weight, gain from birth to
weaning and average daily gain) [8].

In the Navajo and Navajo cross-bred sheep, year
of lambing, breeding-group, age of a dam, type of
birth (litter size), sex of a lamb and lamb’s birth
weight affected significantly all weaning traits [9].
Male lambs of the Baluchi sheep in comparison with
female lambs and single-born lambs in comparison
with multiple-born lambs had higher birth weight and
daily growth, however, effect of a litter size on birth
and weaning weights was higher in young ewes [7].
The effect of herd, sex of lambs, dam age and birth
year on all traits (birth weight, weaning weight and
body weight at 6 months) and birth type in the Lori
sheep had significant effect only on weaning weight
[10]. Single-born crossbred (the Dorper x indigenous
sheep breeds) lambs had higher weight at birth,
weaning weight, and pre-weaning average daily gain
as compared to twins. Sex of a lamb, in comparison,
was significant and male lambs recorded highest pre-
weaning growth performance compared to female
counterparts. Parity, season, and year of lambing
significantly influenced the pre-weaning growth of
crossbred lambs [11].

A similar report was given by Sanchez-Davila et

al. [12] who also proved that environmental

conditions are important source of variation in a litter
size, birth, and weaning weight in sheep under semi-
arid climate. The lambing breeding season had a
significant effect on weaning weight in the Saint
Croix hair sheep — the highest weaning weights were
recorded in lambs born in spring and the lowest ones
in those which were born in summer. A lambing year
had a significant effect on a litter size and weaning
weight, since the values of both traits improved
through the years.

Different non-genetic factors such as year, sex,
type of birth and dam’s age had a significant influence
on birth weight and weaning weight of lambs (see the
review in [3]). Season of lambing influenced the birth
weight while it had no significant effect on weaning
weight in the Bharat Merino lambs. The trend of the
increase in birth weight and weaning weight of the
lambs is being observed up to the period when the age
of their corresponding dams is 4-5 years. Thus, the
findings of the study [13] showed that non-genetic
factors play an important role in the expression of
genetic potential in the lambs as well as growth
performance of the Bharat Merino sheep under sub
temperate conditions.

Sheep breeding in Ukraine historically has always
been an integral part of the national economy, which
meets its needs for specific types of raw materials and
food [14]. But the high cost of production remains the
main problem of sheep breeding. Despite the fact that
the cost of fodder, energy appliances, and ways of
mechanization in Ukraine has reached the world
level, but the prices for this kind of products, dictated
by the modern market, are only 30-40% of world
prices [15]. In Ukraine, sheep breeding is represented
by the largest number of breeds and breed types,
although this species is characterized by a significant
reduction in the number of ewes, and it was mostly
noticeable during 2011-2019 [16]. Successful sheep
breeding requires a perfect breeding programme,
which should take into account the influence of
various factors at all stages of the technological
process. At the same time the birth and weaning
weight in lambs has a major role in achieving
profitable in the sheep breeds raised for meat and
wool [17; 18].

The aim of this study was to determine the effect
of some important factors (genetic and non-genetic
nature) influencing the birth and weaning weight
variability in lambs.

Materials and methods of research. The study
was carried out on the basis of the Institute of Animal
Husbandry of Steppe Regions named by M. F. Ivanov
“Askania-Nova” the  National  Scientific
Agricultural Center in Sheep Breeding of NAAS. The
object of the study was the influence of genetic and
non-genetic factors on the birth and weaning weight
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of lambs. Data from 2603 ewes was included in the
analysis, where 3961 lambs were obtained during the
five years of the research.

The reproductive qualities of the Ascanian fine-
fleece ewes (AC) were evaluated by their matching
with the sires of the following genotypes which are
the Ascanian fine-fleece, the Australian merino (AM)
and the half-bred rams (1/2AC + 1/2AM). The
influence of the year of lambing, age of ewes, litter
size, sex of lambs on weight of lambs at birth and
weaning was also studied.

Two models were used for data on the birth and
weaning weight of lambs:

WBijuimn = u + YEAR; + Sire; + AGEi + LS, +

SEXm + Eijkimn ; (Model 1)
WWijimn = u + YEAR; + Sirej+ AGEx + LS, +
SEXm + €ijkimn ; (Model 2)

where: WB —the individual birth weight of a lamb;
WW — the individual weaning weight of a lamb; p —
the population mean; YEAR; — the fixed effect of i-th
year of lambing (i = 1...5); Sirej — the fixed effect of

j-th a ram genotype (j = 1...3); AGEx — the fixed
effect of k-th age of a dam (k = 1...8); LS, — the fixed
effect of I-th size of a litter (1 = 1...3); SEXm — the
fixed effect of m-th sex of a lamb (m = 1...2); €ijumn
— the residual effect.

A significance level of 0.05 was used for all
analyses. Data was tested using analysis of variance
(ANOVA) with the GLM procedure of Minitab
Release 13.1 [19].

Results. The significant effect on the weight of
lambs at birth and weaning was established for all
factors which were used in the analysis. The
significant influence of the ram genotype on the birth
weight of lambs was not established (Table 1).

In general, the population means (p) were 4.047 +
0.035 and 26.83 + 0.38 kg for birth and weaning
weight of lambs, respectively.

Least squares estimates of deviations from the
population mean and standard errors (LSE = SE)
shown by subclasses for the year of lambing are
presented in Table 2..

Table 1
Summary of Analysis of Variance for each of two traits
Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Source of variation
F p F p

Year of lambing 205.67 <0.001 91.44 <0.001

Ram genotype 2.51 ns 9.00 <0.001

Age of a dam 4.45 <0.001 2.99 0.004

Litter size 404.19 <0.001 68.89 <0.001

Sex of a lamb 46.61 <0.001 34.60 <0.001
Table 2

Least squares estimates of deviations from the population mean and standard errors (LSE * SE)
shown by subclasses for the year of lambing, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £0.38%**

1st 0.038 +0.021 -1.64 £0.23%**

2d 0.377 £ 0.018*** 3.21 £ 0.20%**

3d -0.484 + 0.020*** -1.03 £ 0.22%**

4th 0.048 £ 0.024* 1.15+0.26***

Sth 0 0

Notes: * - p < 0.05; ** - p < 0.01; *** - p < 0,001.

The birth weight of lambs significantly exceeded
the population mean among ewes which lambed
during the 2nd (+377 g) and 4th (+48 g) years of
lambing, while ewes which lambed during the 3rd
year, gave birth to lambs which were lighter than the
population mean for 484 g.

Lambs, which were born during the 1st and 3rd
years of lambing, were significantly lower than the
population mean (for 1.64 and 1.03 kg, respectively).
In contrast, ewes which lambed during the 2nd and

4th years of lambing, on the other hand, gave birth to
lambs which significantly exceeded the population
mean (by 3.21 and 1.15 kg, respectively). In general,
the periods of increase or decrease coincided for the
birth/weaning weight of lambs (Table 2).

Least squares estimates of deviations from the
population mean and standard errors (LSE + SE)
shown by subclasses for the ram genotype are
presented in Table 3.
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Table 3

Least squares estimates of deviations from the population mean and standard errors (LSE * SE) are
shown by subclasses for the ram genotype, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £ 0.38***
AM -0.033 £0.018 -0.78 £ 0.20***
1/,AC + 1/,AM -0.031 £0.018 0.01+0.20
AC 0 0

As it was shown above (Table 1), the birth weight
of lambs did not depend on the genotype of the ram.
According to the weaning weight of lambs the ewes,
which were mated with the AM rams, gave birth to
lambs, which were inferior to the population mean by
0.78 kg (Table 3).

Least squares estimates of deviations from the
population mean and standard errors (LSE + SE)
shown Dby subclasses for the age of a dam and
presented in Table 4.

Table 4

Least squares estimates of deviations from the population mean and standard errors (LSE * SE) are
shown by subclasses for the age of a dam, kg

Subclass Birth weight of a lamb (Model 1) | Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £ 0.38%**

2 -0.155 £ 0.035*** -0.32+0.38

3 -0.002 £ 0.026 0.17 £0.29

4 0.009 + 0.027 0.51+0.30

5 0.049 +0.029 1.06 £ 0.32%**

6 0.010 £0.031 0.85 £ 0.34*

7 0.028 £ 0.035 -0.29+£0.39

8 0.101 +0.051* -0.02 £0.56

9 0 0

The birth weight of lambs was significantly
higher than the population mean among eight years
old ewes (101 g), while the youngest ewes, by the
contrast, gave birth to lambs which were
significantly lower than the population mean (by
155 g). As for the weaning weight of lambs, middle-
aged ewes (5-6 years old) gave birth to lambs which

significantly exceeded the population mean by 0.85-
1.06 kg (Table 4).

Least squares estimates of deviations from the
population mean and standard errors (LSE + SE)
shown by subclasses for the litter size are presented
in Table 5.

Table 5

Least squares estimates of deviations from the population mean and standard errors (LSE * SE)
shown by subclasses for the litter size, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035%** 26.83 +0.38***

1 0.561 +0.030*** 1.89 £ 0.31***

2 0.011 £ 0.029 -0.71+0.31*

3 0 0

As it was expected, the weight of singles was
significantly higher than the population mean at birth
(561 g) and at weaning (1.89 kg). The weaning weight
was significantly lower by 0.71 kg for ewes lambing
twins (Table 5).

Least squares estimates of deviations from the
population mean and standard errors (LSE = SE)
shown by subclasses for the sex of a lamb are
presented in Table 6.
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Table 6

Least squares estimates of deviations from the population mean and standard errors (LSE * SE)
shown by subclasses for the sex of lamb, kg

Subclass Birth weight of a lamb (Model 1) Weaning weight of a lamb (Model 2)
Constant 4.047 £ 0.035*** 26.83 £ 0.38%**
male lambs 0.074 £ 0.010*** 0.66 £ 0.11***
female lambs 0 0

The ram lambs significantly exceeded the ewe
lambs by 74 g at birth and by 0.66 kg at weaning
(Table 6).

Least squares estimates of deviations from the
population mean shown by subclasses for a ram
number are presented in Figure 1. In general, ewes
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mated to rams NeNe 519 and 748, gave birth to lambs
which significantly exceeded the population mean,
whereas ewes mated to a ram Ne 6640, on the
contrary, gave birth to lambs which were
significantly lower the population mean for the birth
weight of lambs (Fig. 1A).
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Figure 1 - Least squares estimates of deviations from the population mean and standard errors (LSE *
SE) shown by subclasses for a ram number: A - Birth weight of a lamb; B - Weaning weight of a lamb (* - p <
0.05; ** - p<0.01; **-p<0.001)

In relation to the weaning weight of lambs, ewes
mated to rams NeNe 90, 519 and 2336, gave birth to
lambs which significantly exceeded the population
mean, while ewes mated to rams NeNe 58, 369 and
785, on the contrary, gave birth to lambs, which
were significantly lower the population mean for the
weaning weight (Fig. 1B).

Thus, only for a ram Ne 519 it is possible to state
high prepotency according to the potential of
increasing the weight of lambs both at birth and at
weaning. In total, for 20 sires, a significantly
relationship between their LS-estimates of birth and
weaning weight of lambs was not established (r =
0.293; n = 20; p = 0.209) (Fig. 2).
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Figure 2 - Scatter-plot of sires based on the Least squares estimates of deviations from the population
mean for the birth weight (LSE_WB) and weaning weight of a lamb (LSE_WW)

Discussion. Birth weight of lambs. Our results
presented a significant influence of the lambing
year, breed, sire genotype, age of a dam, type of a
birth (litter size) and sex of a lamb on the birth
weight and weaning weight of lambs which is in a
good agreement with the results obtained by other
authors. This was in the agreement with
observations by Assan & Makuza [4] that year of
lambing had significant effect (p < 0.05) on birth
weight in indigenous the Sabi, the Mutton Merino
and the Dorper sheep.

A number of studies reported about influence of
the birth type on lamb performance, to which
singletons outclassed the twin birth (see the review
in [3]). Type of a birth was the largest source of
variation in birth weight of the Rambouillet,
Romnelet, Canadian Corriedale, and Romeldale
lambs [6]. The effect of birth status was non-
significant in the Dorper and Mutton Merino sheep
while effect of birth status was significant on birth
weight in indigenous the Sabi sheep [4]. In 60% of
the dead lambs in the Romney and cross Border
Leicester x Romney sheep, 44.6% of single-born
lambs died of dystokia and 15.1% from
physiological starvation. Of the multiple-born lambs
autopsied, 16% died from dystokia and 41.7% from
starvation. Most of the deaths occurred within 3 days
of birth, and relatively more single- than multiple-
born lambs died at birth [20].

Lambs born to first-parity ewes were lighter (p <
0.01) at birth than lambs of older ewes. Parity did
not have any significant effects on pre-weaning
growth rate [21]. Two-year-old ewes of the
Rambouillet, Romnelet, Canadian Corriedale, and
Romeldale sheep bore lighter lambs than the older
ewes. The birth weights showed a slight increase for
each year of increase in the age of dams up to 6 years
of age [6]. The age of a dam exerts most of its
influence on pre-weaning traits in the Navajo and
Navajo cross-bred sheep. Dams 8+ years of age had

lambs that were heavier at birth than all other
groups. However, their lambs were lighter at
weaning than those from 4 to 7 years of age. This
could be due to better intra-uterine environment,
while not providing as much milk. This pointed to
the fact that selection pressure exerted on older ewes
might be more intense, causing those surviving to
give heavier lambs at birth [9]. On the other hand, in
the Romney and cross Border Leicester x Romney
sheep lamb survival rate (lambs weaned as a
percentage of all lambs born) increased with
increasing age of dams for both single- and
multipleborn lambs [20].

Morris et al. [22] reported that analyses of
variance for perinatal survival and pre-weaning
survival in the lambs on the New Zealand research
stations showed the significant effects of
contemporary group of lamb, the age of a dam, and
the birth rank-sex combinations, whilst linear and
curvilinear effects of birth weight were also
significant. Optimal birth weights of lambs were
4.36 kg and 4.77 kg for maximal perinatal survival
and maximal pre-weaning survival, respectively. At
the same time, these authors noted that heavy singles
and twins were at higher risk of not surviving, but
light singles and twins were also at risk. At birth,
survival was consistently lowest from lambs out of
2-year-old dams, whilst pre-weaning survival was
lower amongst lambs from 2- and 5-year-old dams,
and higher in lambs from 3- and 4-year-old dams.

Sire had significant effects (p < 0.05) on birth
weight in the Mutton Merino and indigenous the
Sabi sheep in Zimbabwe [4]. Sanchez-Davila et al.
[12] demonstrated that effect of ram in the Saint
Croix hair sheep was significant for each of the traits
considered: there were differences up to one lamb
per litter, also differences up to 1.5 kg for birth
weight and up to 6.5 kg for weaning weight among
rams.

According to Eltawil et al. [9], a sex of a lamb
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was responsible for 1.6, 3.5 and 27.9% of total
variability in birth, weaning and yearling body
weights, respectively. Such a trend in the effect of a
sex on body weights might be attributable to
different physiological functions in the two sexes,
mainly of a hormonal nature that tend to become
more pronounced as animals approach maturity.

Mortality in lambs of different breeds was 1 to
5% higher for males than for females. At the same
litter size and ratio of birth weight to a mature size,
the more prolific breeds were superior in lamb
viability and had lower optimum birth weights. The
age of dams, litter sizes, and birth weights all had
important, often quadratic, effects on lamb’s
mortality that differ among breeds [23].

Analysis of variance of birth weight in the
Romney and cross Border Leicester X Romney
sheep showed that male lambs were 0.5 pounds (227
g) heavier than females and singles 2.3 pounds
(1043 g) heavier than twins. Lamb birth weight
increased from two-year-old to five-year-old dams
[20]. GLM analysis in our study showed that male
lambs were only 74 g heavier than females and
singles were 561 g heavier than twins (Tables 5 and
6).

Weaning weight of lambs. In our study year of
lambing differences of the weaning weight of lambs
were significant is consistent with the results in the
Rambouillet, Romnelet, Canadian Corriedale, and
Romeldale sheep [6]. In our study single lambs were
2.60 kg heavier than twins. These results are very
similar to those in other studies. At weaning single
lambs were 12.5 pounds (5.67 kg) heavier than twins
lambs in the Romnelet sheep [24], thus in Hazel &
Terrill [25] the Rambouillet singles were 9.2 pounds
(4.14 kg) heavier than twins. Similarly, Hazel &
Terrill [26] reported on the effects of environmental
factors on weaning weight in pooled data for the
Columbia, Corriedale and Targhee lambs. Their
results showed that singles were 11.7 pounds (5.31
kg) heavier than twins. Thus, the differences
between singles and twins were statistically
significant, but a part of this difference might be due
to the heavier weight of singles at birth [9].

Ploumi and Emmanouilidis [27] reported that
month of lambing influenced a litter size, a lamb
birth and a weaning weight in the Serrai ewes. There
was also a significant effect of a litter size on a lamb
weight at birth and weaning. In our study lambs
raised by mature (5 to 6-year-old) dams were 0.85-
1.06 kg heavier than those raised by 2-year-old ewes
(Table 4). In a similar study [6], lambs from mature
ewes were 1.8 to 3.0 pounds (0.82-1.36 kg) heavier
than lambs from 2-year-old ewes. There were no
significant differences in weaning weight of lambs
from the different age classes of mature ewes. There
was, however, a slight decline in weaning weight

after the ewes reached 6 years of age. This was
partly in agreement with Vesely & Slen [24], who
demonstrated that at weaning lambs raised by
mature dams of the Romnelet sheep were 2.7 pounds
(1.22 kg) heavier than those raised by 2-year-old
ewes, thus in Hazel & Terrill [25] the Rambouillet
lambs raised by mature dams were 6.1 pounds (2.77
kg) heavier than those raised by 2-year-old dams. In
another report Hazel & Terrill [26] reported than
lambs of the Columbia, Corriedale and Targhee
sheep raised by mature dams were 8.7 pounds (3.95
kg) heavier than those raised by 2-year-old dams.

Bathaei & Leroy [28] reported that the sex of a
lamb of the Mehraban breed had the most important
influence on the pre-weaning traits (p < 0.001). The
male lambs were significantly heavier than the
female lambs at weaning (1.71 kg) and had a
significantly higher rate of growth from birth to
weaning (22 g/day). Male lambs of the Norduz breed
were heavier (p < 0.01) than female lambs at
weaning and 180 days of age by 1.0 and 2.3 kg,
respectively [29]. In our study significant difference
in body weight due to the sex of a lamb was only
recognized in weaning weight of lambs - male were
heavier than female lambs by 0.66 kg (Table 6). Sex
difference could be explained by the influence of
sexual hormones on animal development affecting
body dimensions and fat deposits, as well as, muscle
and bone tissues [30].

Assan & Makuza [4] observed that sires had
significant effects (p < 0.05) on birth weight in the
Mutton Merino and the indigenous Sabi sheep in
Zimbabwe. Increases in body weight due to
crossbreeding (hybrid vigor) were more evident in
weaning weight and gain from birth to weaning than
in birth weight in the Hampshire, Columbia-
Southdale, Targhee, Suffolk and Dorset breeds of
sheep and on all possible crosses [8]. On the other
hand, Alsheikh [31] reported that the level of
inbreeding in the Barki lambs had a negative
significant effect on birth weight while it had no
significant effect on weaning weight. In our study
significant difference in body weight due to ram
genotype was only recognized in weaning weight of
lambs (Tables 1 and 3).

This implies that lambs that have heavier birth
weights that might be due to being males, singles
and/or from mature ewes, tend to achieve higher
weights at weaning, partly because of the close
relationship between both traits [9]. On the other
hand, lamb survival rate was also related to birth
weight. In single-born lambs survival rate was
highest in lambs of about average birth weight and
decreased with lambs of lower or higher birth
weights. In multipleborn lambs survival rate was
lowest with lambs of low birth weight and increased
with increasing birth weight [20].
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Conclusions and prospects of use. The
significant effect on the weight of lambs at birth and
weaning was established for all factors which were
used in the analysis. The significant influence of the
ram genotype on the birth weight of lambs was not
established. Only for a ram Ne 519 it is possible to
state high prepotency according to the potential of
increasing the weight of lambs both at birth and at
weaning. In total, for 20 sires, a significantly

relationship between their LS-estimates of birth and
weaning weight of lambs was not established (r =
0.293; n = 20; p = 0.209).
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C. C. Kpamapenko, O. C. KpamapeHnko, C. I. Jlyrosu#, [I. banaH, K. B. 3emorasaguyk. Bnyius
NopoJy, IVIiJHUKA Ta cepeAOBULIHUX PAKTOPiB HA )KUBY MACy ATHAT NPU HAPOAKEeHHI
Ta BiAJ1Iy4eHHi

T'os08HO0 Memoto docaiddiceHHsl € aHAJi3 negHUX hakmopis, ujo 8nausams Ha MiHAUBICMb HUBOI Macu
s2HAM npu HapodiyceHHi ma g8idayyeHHI. B aHaxiz 6y/10 ekaroueHo daHi wodo 2603 gisyemamok, gid sKux 6y/10
ompumaHo 3961 seHAM npomsicoM n’smu pokie docaidxceHHs. AHai3 daHux 6ysn0 nposedeHo Ha hidcmasi
aszopummy ducnepciliHo20 aHa.izy i3 BuKopucmaHHusam npoyedypu 3azaavHoi JliHiiiHoi Modeai (GLM) e
cmamucmuyHiti npoepami Minitab Release 13.1. OmpumaHi pezyibmamu cgiduams npo HAsI8HICMb 8ipo2idH020
8NJ/1UBY POKY sicHIHHS, hopodu, eeHomuny 6apaHa-naidHuKa, 8iKy 8isyemamoxk, po3mipy eHizda (muny HapoOyiceHHs1)
ma cmami si2HAM Ha ix Hcuey Macy npu HapooxiceHHI ma 8id1y4eHHi.

Kawwuosi caoea: scusa maca sizHam npu HapodyceHHI ma 8id/y4eHHI; zeHomun 6apaHa-naidHuUKa; pik
SleHIHHS; 8IK 8i8yemMamxku; po3Mip eHizda (mun HapoOHceHHS); CMame si2HIM; ACKAHIICbKa MOHKOPYHHA nopoda.

C. C. Kpamapenko, A. C. Kpamapenko, C. HU. Jlyrosoy, /l. banan, K. B. 3eMorasaguyk.
BiusiHMe mopojbl, NIpou3BoAUuTe el U PAKTOPOB CpeAbl Ha )KUBYI0 MAcCCy SITHAT NpPHU
POXAEHUM U OTbeMe

I'nasHas yeswv uccaedosaHusi — aHa/Iu3 onpedesieHHbIX PaKmopos, 8AUSIOWUX HA USMEHYUBOCMb HCUBOU
MACCbl sI2HAM npu poxcdeHuu u omeeme. B aHasiuz ekawveHvl daHHble 0 2603 osyemamkax, om KOmMopbiX
noayyeHo 3961 sizHéHOK 8 meyeHUe nsimu Jem ucci1edosanust. AHA/U3 OaHHbBIX Obla hposedeH HA OCHOBAHUU
aszopumma JUCNEepPCUOHHO20 AHA/AU3A C UCNO/b308aHUeM hpoyedypul Bceobwell Jlunelioii Modeau (GLM) e
cmamucmudveckoll npozpamme Minitab Release 13.1. [lonyyeHHble pe3yabmamyl ceudemeabcmaeyom o Haau4uu
803MOJCHO20 8AUSIHUS 2000 0KOMA, NOPOdbl, 2eHOMUNA 6apaHa-npou3sodumes, 03pacma 08YemMamok, pasmepa
2He30a (muna poxcdeHUs1) U Noa A2HAM HA UX HCUBYH MACCY NPU POHCOeHUU U omseMe.

Kawuesvle cnosa: xcusas macca ssieHsim npu poxcdeHuu U omseme; 2eHomun 6apaHa-npousgodumesi; 200
oKoma; 803pacm 08YemMamku; pasmep eHe30d (mun poxcoeHusl), noAa sigHAm; AcKAHUliCKasi MOHKOPYHHAS nopoda.
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MuKko/1aiBCbKMM HalliOHAJIbHUM arpapHUM YHIBEpCUTET

Y po6omi suceimseHo pesysbmamu aHani3y oYyiHKU OCHOBHUX NpoMipie 6y008U mina meauybsb 3a1ex#cHO 8i0 ix
noxodxceHHs. [IpodykmusHi i naemiHHi AKocmi meapuH 8U3HAYAMbCA iX eKcmep '€EpHO-KOHCMUmMyyitiHuUM munom.
/Jlo sucokoi npodykmusHocmi ma mpuea.i020 8UKOPUCMAHHS 30amHi misbku 300posi, dobpe po3guHymi meapuHu.

Koncmumyyitino miyHi

meapuHu Halbinbw nosHo 8idnosidarome 6aXicaHuM 20cnN00apcbkKo-6i0/102iYHUM

saacmusocmsm. [locaidxceHHs1 ekcmep 'epy meauyb pisHUX NOPOJHUX NOEJHAHb nidmaeepdxncytoms, Wo nidguujeHHs
YMO8BHOI KposHOCMi 3a 4ep8OHON JamCbKOKW MA AH2/AepCbKOoK NopodaMmu Cnpusi€ NOKPAWAaHHI0 NOKA3HUKIG
ekcmep’epy meauys y 6ik 6i16W020 8UPANHCEHHS MOA0YHO20 muny 6ydosu miaa, 36iAbWeEHHI0 OKpeMux 8UCOMHUX I
WUPOMHUX NPOMIpis, 3a2anbHOMy po3mipy I nponopyiiiHocmi 6ydosu mina meapuH. OmpumaHi pezysbmamu
daromb nidcmagy cmeepdicysamu, wo homicHi meauyi 3 1/4 kposHocmi 3a yep8oHO0 damcbKor Xydobo cymmeso
8I0pIi3HAOMbCS 3a cCmyneHeM pO38UMKY JIHIUHUX npomipie 6ydosu mina 8id poeecHuyb vyucmonopodHoi ma
nomicHoi epynu 3/4 uepsoHoi cmenosoix1/4 anenepcuokoi.

Kamwouoei caoea: exkcmep'ep, npomipu 6ydosu miana, npodykmugHe 008204immsi, aHa/1epcbka nopodaa,

yep8oHa damcvka Nopoda, yMo8HA KpOBHiCMb.

IMocTanoBKa npooJieMu. 3abe3neueHHs
HACEJICHHsST BUCOKOSKICHUIMH Ta IOBHOIIIHHUMH
NPOAYKTaMH XapyyBaHHs 3aBXAHM OyJIO T'OJOBHUM
3aBJaHHAM PO3BUTKY CYCIILIBCTBA. Le
3a0e3MeuyeThbcsl BUPILNICHHSIM DIy 3ajad  II0J0
30iNbIIeHHsT O0CSTiB  BUPOOHMIITBA YCIX BHIIB
MPOJYKIii TBapUHHUITBA. TimbKH (i3i0IOTIYHO
3JI0POBI, J00pe PO3BUHYTI TBAPUHH, 3a ONTHMATHLHUX
YMOB Ui TPHUBAJOrO iX BUKOPUCTaHHs, 3/aTHi
JaBaTH MaKCUMAIIbHY KiJIbKiCTh poayKii [6]. JIumre
KOpOBa, sIKa Ma€ crenudiuny OyJ0oBYy, MpUTAMaHHY
Xy00i MOJIOYHOTO THUITY, CIIPOMOHA MPOJyKYBaTH
BHCOKI HaJI01 MPOTSATOM TPUBAIOTO Yacy [2, 6]. Tomy
eKCTep'€pHO-KOHCTUTY I HHUH THUI TBApUHU
BU3HA4ae ii MPOJyKTHBHI 1 IJIEMiHHI SKOCTi [3, 6].

[IpoBoasium  cenekuiiHO-TIJIEMiHHY poOOTY Y
MOJIOYHOMY CKOTapCTBi, 3Ha4yHy yBary 3aBXIH
NPUIOLISAIOTE  OIIHII Ta Jg00Opy TBapuH 3a
30BHIIIHIMY (OpMaMH 1 MPONOPIISIMU OyJTOBH TiJa.
Agxe Hacammiepes Oyz0Ba Tia Tenwil a0 KOPOBH
Jla€ MOXKJIMBICTh CEJEKIIIOHEPY MaTH ySBY PO CTaH
il 310pOB'SA, PiBEeHb MOJOYHOI MPOJYKTHBHOCTI Ta
BHPa)XKE€HHS OPOJAHMX O3HAaK [3, 12].

XapakTepu3yroun MPOLYKTHBHI SIKOCTI
BUCOKOTIPOJTYKTUBHUX TBapUH, BAXJIMBE 3HAYCHHS

© Kapareena O. L., Jlecik I. M., 2020

HQ/Jal0Th camMe Tunmy OyJOBM Tijda TBapHHHU SIK
OCHOBHOMY  IOKa3HHKY  CENEKIIHHX  O3HaK.
Oco6nuBocTi Oy10BH TiNa TBApUH BU3HAYAIOTH HOTO
TUII, 1110 BKAa3y€ Ha METY iX BUKOpPUCTaHHA [3, 6, 9].
TomMy 3 O0OOKYy CeNEKIIHHO-IUIEMIHHOI po0OTH
HEHMOBIPHO MiBUIIYIOTECS BHUMOTH IO OIlIHKH
eKcrep'epy 1 KOHCTUTYIIIi TBApHH.

BcraHoBiieHo, 10 CcXpellyBaHHS BITYM3HIHUX
nopij 3 OyrasmMu TOJNITHHCHKOI, YePBOHOT JaTChKOL
Ta IHIIMX 3apyOKHUX TIOPiJl, MiABHUIEHHS YMOBHOI
KPOBHOCTI 3a IIUMH TOPOJIaMH CIIPHSE MOKPAIIAHHIO
excrep'epy KOpiB y OiK OLIBIIOr0 BHPaKECHHS
MOJIOYHOTO THITY OYJIOBH Tijla, 30UTBIIIEHHIO OKPEMHX
BHCOTHHX 1 HMIMPOTHUX TPOMIpiB, iHAEKCIB Oyma0BU
TiNa, 3arajlbHOTO PO3Mipy TBapHH, PO3BHUTKY,
mponopuiiHOCTI, MilTHOCTI [4, 5].

B ymoBax mnpoMuCIIOBOT TEXHOJIOTii MOJIOYHI
KOPOBM I 1X YCIIIIHOI eKCIUTyaTaiii IOBHHHI
XapaKTepu3yBaTHCS  BUIMOBIHUM  €KCTEp €PHUM
THUIIOM: BiIPi3HATHUCS PO3BUHYTHM TYIyOOM, MIIIHOIO
OyZoBOIO  TiNa, BiAMIHHUMH MOP(OIOTTYHUMU
SIKOCTSIMH BHMEHI, TIPaBUIILHOIO TIOCTABOKO KiHI[IBOK
Ta MIIHAMH paTHUIAMHU. TBapHHH, IKUM IpUTaMaHHI
no0pe BUpaKeHi MepepaxoBaHi O3HAKH, SIK MPaBUIIO,
BUPI3HSIOTBCS BUILOK TMPOAYKTUBHICTIO Ta OLIBII
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TPUBAIUM TEPMIHOM MPOITYKTUBHOTO BUKOPHUCTAHHS.
Y 3B’S3Ky 3 UMM ICHYye HayKOBO-TIpaKTHYHA
HEOOXiAHICTh MIPOBEJICHHS MOPiBHAIBHOTO
JOCTI/DKEHHSI OCOONMBOCTEH eKCTep’epy TBapuH
PI3HOTO TEHETUYHOTO TIOXO/KEHHS B YMOBax
OKpeMuXx rocronapcts [14].

Jiis 00’€KTHBHOI OWIHKM KOHCTUTYIIi BEIHUKOT
poratoi Xymobm HEOOXiTHO HacamIepen MaTH
KUIBKICHI TTOKa3HUKHU MPOMIPIB €KCTEp’€PY Ta 3HATH
Tun Oynou Tina TBapunu [13]. Tomy OUIBIIICTB
BUEHHX-IOCIITHUKIB BKa3yIOTh [6, 7], M0 ekcTep’ep
KODiB 3HAYHOIO MipOI0 BH3HAYA€THCS T€HETUYHUMHU
YMHHUKAMH: HAJEKHICTIO 0 TMOPOAW, THITY, JiHii,
POIIMHY, TTOXODKEHHSIM 3a 6aThKOM 1 (hopMyeThCs B
MpOoIeCi OHTOTEHETUYHOTO PO3BUTKY IijJ BILIHBOM
(hakTOpiB 30BHIIIHBOTO CEPEINOBUINA. A SKCTEep €pHI
MapaMeTpu KOPiB CIIil BpaXOBYBAaTH, B MEPIIY YEPTy,

mpu  QGopMyBaHHI IDIEMIHHOTO Sipa, TPYIH
OyraiiBiATBOpHUX KOpiB, J00Opi KOpiB  JIs
PO3/I0I0OBAHHS.

HaiicyTTeBimmM  eneMeHTOM  YIOCKOHAICHHS

MOPOJIM € MOHITOPHHT THITY 1 0cOOIHMBOCTEH OYyI0BH
tina. o /mae MOXJIMBICTH cHocTepiraTd 3a
mporiecaMu Horo (OpMyBaHHS Ha PI3HHAX eTamax
OHTOTEHE3y, Y KOXKHOMY HAaCTyMHOMY TOKOJiHHI ITiJ

BILTHBOM CIIaJKOBOCTI BUXIJTHUX hopm
MPOCTEeXKYBaTH 3MiHHM pO3BUTKY crareid. [lpu
CENeKIIMHO-TNIEMIHHIH ~ poOOTI 3  MOJIOYHOIO

XyJ1000F0 KITFOUOBa POJIb HAJICKHUTh OIIIHIT MOJIOYHUX
MOpiJI 32 MOKa3HUKAaMU eKCTep'epy, OCKUTBKU BHUCOKI
MTOKa3HUKA MTPOAYKTHUB-HUX SAKOCTEH
00yMOBIIOIOTECS  1I00pe BUPAKEHOI ITOPOIHOIO
TUTIOBICTIO 32 eKCTep'€pHHMHU  TpOMipamMH  Ta
iHgexcamu Oy10BH Tina [6].

Bueni Ta mpakThkuM BiJ3HAYaIOTh, MIO OIliHKA
eKcTep’epy BKa3ye Ha MIIIHICTh OyI0BU TiJia i YMOBH
eKCIUTyaTallii, B SIKMX ICHYIOTh TBapHHHU, & TaKOX
BiJIMTOBi/Ta€ 3a/1aHOMY PiBHIO IPOAYKTUBHOCTI 1 MeTi
po3BeneHHs mwX TBapuH [3, 6, 19]. BuBuenHs
eKcTep’epy BKa3ye Ha 3aJICKHICTh, KA ICHYE MIiXK
piBHEM TMPOIYKTHBHOCTI TBApWHU Ta ii 30BHINIHIM
BUTIIAIOM. JlaHa B3a€EMO3aJEKHICTh A€ TiACTAaBY
CTBEpP/KYBaTH, III0 IMOBHOI MipOI BIiJIOBIAIOTh
TOCMONApPChKO ~ KOPHUCHMM  O3HaKaM  TiIbKH
KOHCTUTYLIHHO MillHi TBapHHU 3 TapMOHIHHOIO
OyZ0BOIO Tija. BOHM MalOTh CTIMKICTH 10 KOPCTKUX
YMOB TPOMHCIIOBOTO KOMIUIEKCY 1 TpPUBAJIOTO
rOCIOAapChbKOro BUKOPUCTaHHS [ 1, 7]. A ToMy nuiie
TBAapHUHU 3 MIIHOI KOHCTHUTYLIEI0 HAaHOIJIBII TOYHO
BIJIMIOBI1al0Th 0a)XaHUM TOCITOIaPChKO-010JI0TTYHUM
O3HaKaM Ta IPOMHCIOBHM TexHojorism [10].

AHaJIi3 0CTaHHIX JOCHiIKeHb Ta myOaikaniii. B
CEJIEKIMHO-TUIEMIHHIN MIPaKTHIII CKJIAZIOBOIO
YaCTHHOI KOMIUIEKCHOTO iH()OpMAIiHHOTO aHaII3Y 3
BHU3HAYEHHsI 0a)XKaHOTO KOHCTUTYI[IOHAJIBLHOT'O THITY
TBApUHU € MHUPOKE BHUKOPUCTAHHA KOMIUICKCY

METOIB PaHHLOTO MPOTHO3YBaHHS MPOTYKTHBHOCTI,
ix po3poOka Ta ampoOawis, 00 0a3ylOThCS Ha
BUBYEHHI Ta OLIHII KOHCTHUTYI[IOHATBHUX
0coOMMBOCTEH oOpraHizMy TBapuH. B kpaiHax 3
PO3BHHEHHM MOJIOYHUM CKOTApCTBOM YHCICHHUMH
JOCIIPKEHHSIMUA HayKOBIIIB I0BEICHO, 110 TPUBAIIUM
MPOJAYKTHBHAM JIOBTOJITTSAM, BHCOKOI MOJIOYHOIO
MIPOAYKTHBHICTIO Ta JOOPOIO BIITBOPHOIO 3AATHICTIO
XapaKTepU3YyIOThCS caMe Kpalli 3a MOKa3HUKaMH
excrep’epy TBapuHH [15, 21].

B3aemo3B's130K MK~ THIIOBUMH  O3HaKaMu
eKcTep'epy 1 OCHOBHHMMH CEJICKIIHHUMHU O3HAKaMU
MOJIOYHOT ~ XyJoOM  BHBYAaBCS  HEOJHOPA30BO.
BuxopucTtoByroun pi3Hi miaxou, aBTOPU IMOKA3aiH,
o0 OUTBIIICTh TOCIMOAAPCHKO KOPHCHHX O3HAK
3HAYHOI0 MIpOIO MOB'A3aHi 3 JIHIHHUMH MIpOMipamMu
OynmoBu Tima xopiB. Tak, M. C. [lenexarnii,
O. A. Komyxk-Amenko, B. I1. Bypkar Ta ixmi [2, 9]
BKa3ylOTh, 1[0 B YMOBaX MPOMHKCIIOBOI TEXHOJIOTIT
JUIsl YCTIIITHOT eKCIuTyaTalii TBapuH MOJIOYHA Xy 100a

MMOBMHHA BUPI3HATHCA BIAMIHHAM €KCTEp €poM
OymoBu Tima, a caMme: XapaKTepU3yBaTHCS
TFapMOHIHHO  PO3BHHYTUM  TYJIyOOM,  MIIIHOO

OyI0BOIO TiNla, MaTH BiAMiHHI MOP(OIIOTIYHI SKOCTI
BHMEHI, MPaBWIBHY MTOCTAaHOBKY KIiHIIIBOK Ta MIiIHI
paruui. Sx mpaBwio, TBapuHH, SIKi MAarOTh J00pe
BUPa)XCHI TepepaxoBaHi BHINE O3HAKH, € OUIbII
KOHKYPEHTOCIIPOMOXKHUMH, OCKIIBKH XapaKTepu-
3YIOTbCSL BHIIOKD MOJIOYHOKO MPOAYKTHUBHICTIO Ta
TPUBANIIINM TEPMIHOM TOCHOJAPCHKOTO BHKOPHC-
TaHHA [9].

A. L. Zavadilova BCTaHOBHJIA TaKOX
B32€MO3B'SI30K MK KOH(QOpPMAaliHHUMU O3HAKaMH
excrep'epy 1 QYHKIIIOHATIBHOIO TPUBANICTIO XKHUTTS Y
KOpIB TONIITHHCHKOI TOPOAM HYEChKOI CeNeKIIii.
OyHKIIOHAIEHA TPUBAICTD JKUTTSI 3HWKYBaNacs 3i
3MEHIIICHHSIM OIIIHKY CTaHy OyIOBH Tijia KOpiB [22].

I. C. Miman [10] mocmimxyBaB coMaTOMETPHYHI

MOKa3HUKUA LIBILB pi3HOTO €KOJIOTIYHOT O
MOXOJKEHHsI, SIKI XapaKTepu3ylTh iX K Xyaoly 3
rapMoHiiiHor0  OymoBoro  Tima  Ta  JoOpe

KOHCOJ'IiILOBaHy nmopoay 3a OaHOK O3HAaKoHo. TaK,

ABTOPOM BCTAHOBJICHO, IO Yy KOPIB PI3HOTO
€KOJIOTIYHOTO  MOXOJPKEHHS  IIBIIBKOI  MOPOJH
excrep’ep XapaKTePU3YEThCS TapMOHIIHOIO

OyIOBOIO Tija: Tyny0 JOCTaTHBO BHJIOBKCHUI
(naBkicHa qopkuHa 169-170,8 cM) 3 piBHOIO JIHIEIO
CIIMHH Ta MOSICHULLL; TPYIu TIMOoKi (74,4-75,9 cM) Ta
mupoki (48,9-49,9 cm). TBapuHH XapaKTEPU3YIOThCS
rapHAMHU BHCOTHMMHM TIOKa3HMKaMH (BHCOTa B XOJIII
140,1-143,7 cM), MawoTh MIIHI Ta MPaBUIBHO
ITOCTaBJICHI KiHIIBKY (00XBaT Im’sicTka 19,5-20,3 cm).
[HII1 TOKa3HUKH BiAIOBILAIOTHE BUMOraM MOJIOYHOTO
TUIY: BUM’sl 00’€MHCTE Ta LIUIBHO NPUKPIIUICHE 3
nifikaMy UATHAPUYHOI (OpPMH, YepeBHI MOJIOYHI
BEHU J00pe BHpaKEHi, IIKipa TOHKA Ta IIiJIbHA,
BOJIOCSIHMM IOKPHUB KOpPOTKMH Ta ryctui. Takum
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YMHOM, aBTOp HiATBEPIMB, IO KOPOBU TPUBAIOTO
TOCHOAAPCHKOTO BUKOPHCTAHHS BOJIOJIIOTH MIIIHOO
KOHCTHUTYIII€I0, BIIMIHHUM 3]J0POB’SIM, BHCOKHUMU
HagoOsIMH MOJIOKa Ta M0OpOI0 BiITBOPIOBAILHOIO
(byHKITETO.

VYcmix BEICHHS CENEKIN 3aJeKUTh BiJl PIBHS
CHIBBIAHOCHOI ~ MIHJIMBOCTI  MDK  OCHOBHUMH
rOCHOAAPCHKO KOPUCHMMH O3HakamMu. Tomy He
BTpada€e akKTyalbHOCTI MUTaHHS NP0 PpiBEHb
KOPEIAIIAHOTO 3B'SI3KYy MK O3HaKaMHU EKCTep'epy
KOpIB 1 X HACTYIHOIO MOJIOYHOIO MPOIYKTHBHICTIO.
OTpumaHi aBTOpPOM pe3yJIbTaTH CIiBBIIHOCHOI
MIiHJIMBOCTi O3HAK € HEOJHO3HAYHUMHU, & caMe — MiXK
HaJ0EM Ta BHCOTOIO B XOJIi cepen kopie YUPM
ITOPOIM CTIOCTEpirajacs MO3UTUBHA KOPEIAIis, K B
Me)Kax THITIB IHTeHCUBHOCTI pocty Bifg 1,=0,08+0,18
(mBugkuit TH) A0 1,=0,22+0,21 (MOBiNBHHUNA THIT),
Tak 1 B mimoMmy mo mopomi — p,=0,01+0,13. Cepen
npencraBuull YUM Xyao0u, Xxoda cepel THUIIIB
(dopMyBaHHsI OpraHi3My BiAMIYaBCsS HETaTUBHUHN
B3a€MO3B'S30K, aje B IJIOMy [0 TOpOMAi BiH
nepexoauB y moaatuuii — ,=0,09+£0,14. B TOM uac,
kosu y kopiB UC moponau OyJio BUSBICHO HEraTUBHI
JIOCTOBIpHI 3B'sI3KH [6].

3. €. lllepbatwuii, [1. B. bomnap, FO. I'. Kponueka
BKa3ylTh, M0 y KOMIUICKCHIH CHCTEMi CEJeKIIii
OLIIHKa TBapWH 32 €KCTEp’€POM Ta KOHCTHUTYIIEIO €
BXIMBOIO  CKJIAJIOBOIO.  3OBHINIHIM  MPOSBOM
KOHCTUTYLII € eKCTep €p CiIbCHKOTOCIIONAPCHKUX
TBapHH 1 MOBHOIO MIpOO XapaKTepu3ye iX IIIEMiHHI,
MPOJAYKTHBHI Ta aJanTalliifHi MOXIHUBOCTI. 3a
EKCTEpP’€POM TaKOXK IPOBOJATH OLIHKY CTYIHEHS
BIJIMOBIIHOCT1 THUIIOBOCTI TBAPWH JUIsS TIOPOJIH, JIiHIi,
poOvHU. ABTOpPU JOBENH, 1[0 KOPOBU YKpaiHCHKOT
YOpHO-psi00i  MOJIOYHOI  Mopoau y  Mepiox
BUPOIIYBaHHS MaJd PI3HHH TUN KOHCTUTYIII,
BIJIPI3HSJINCS 32 JTUHAMIKOK POCTY JKMBOi Macu Ta
eKcTep’ €PHO-KOHCTUTYIIHHIMH OCOOIHUBOCTAMHU. SK
MIPU HAPOJ/KEHHI, Tak iy Bii 6, 12 ta 18 Micsis, a
TaKOX MU NEePIIOMY OCIMEHIHHI TBAPHUHU HIUTBHOTO
TUIy KOHCTHTYLIi 3a >KMBOIO Macolo y mepiof ix
BUPOILYBaHHS NEPEBaXaJIW TBapuUH MNPOMDKHOIO i
puxioro  TumiB  KoHcturymii. Li  KopoBm
XapaKTepu3yBaJIUCS 1 HAWBUIIOK IHTEHCHUBHICTIO
POCTY HMBOi MacH y Iiepio]] BUPOLyBaHHsI. 3a mepiof
BII HapOHKEHHS o 18-MmicstyHOrO BIKY
CepeTHLOI000BUH MPUPICT Y TBAPUH HA3BAHOI IPYIIH
ckias 709,3 r, 1110 BipOriAHO BHILE B/l pUXJIOTO TUIIY
Ha 60,3 r (P < 0,001). Y xopiB-mepBiCTOK pi3HHX
TUTIB KOHCTUTYIIIT 32 )KUBOIO MacOI Ta OCHOBHUMHU
poMipamH Tiia 3a OUIBIIICTIO TTOKA3HUKIB NIepeBary
MaJId TBAPUHH MIIJIBHOTO THITY KOHCTUTYII. [l Hux
XapakTepHi O3HAaKW MOJIOYHOI XyZo0W, a came:
NOOpUil  PO3BUTOK TPYyAHOI KIITHHH, BIJIHOCHO
ruOoKi, aje He WIMPOKi Ipyau. TBapuHM IIIIBHOTO
THUIYy KOHCTHUTYIIl Mald BIpOTiJIHY TiepeBary Haj
MPOMIXKHUM 1 PUXJIAM THIIOM SIK 32 KHBOIO Macoro,

TakK 1 3a OaraTbMa MpoMipaMy W 1HAEKCaMHU OyIOBU
tiza [15].

A.Getu, Tta S.Campus BCTaHOBWIH, LIO
MIOCTIIOBHE TOMINIICHHS (i3ndHol KoHpopMarii i
3HAYHA YaCTKa F€HETUYHUX 3MiH Y TPUBAJIOCTI )KUTTS
3aJIMIIAETHCS HE3PO3YMIUTUM iCHYIOUMM THIIOM a0o
0COOJIMBOCTSIMA BUPOOHUITBA. Y AESIKUX Oyrais, sKi
IepelaBaii BUCOKY MPOAYKTHUBHICTH 1 THIT OyIOBH
Tijda, BCe e OyaM JOYKH, SKi Majau TCHACHIIIIO
MepeayacHo 3ajJMIIaTH CTaao 32 HEe3aJAO0BIIbHUMH
MMOKa3HWKaMu ekcrep'epy. OTke, THNOBI pucH
MOXYTh OYTH BHKOPHUCTaHI B SIKOCTI HEMpPSIMOTro
MOKa3HUKa OYiKyBaHOTO PIiBHS PO3BUTKY TOIO UM
iHmoro mpomipy OymoBu Tima go4dok Oyras-
IUTiTHUKA. ABTOPH BH3HAIOTH, IO INIOMIOYICTH 1
BIYKMBAHHS IOYOK € BOKIMBUMH XapaKTePUCTHKAMH
mpubyTKoBOCTI [17].

Huskoro 3apy0OikHIX BYEHUX OyII0 TOBEIEHO, IO
MOJIOYHA MTPOMHCIIOBICTh CTUKAETHCS 3 YHIKAIBHUM
3aBJJaHHSAM TMOCTIHHO TOKpaIlyBaTH (QYHKIIOHAb-
HICTh MOJIOYHHX KOPIB UIsI 3aJIOBOJIEHHSI TMOTped
Mail0yTHROTO  BUPOOHHWITBA 1  BiITBOPCHHS.
OcHOBOIO JIOpOOOK € BiAOIp Kpamux TBapUH 3a
MMOKa3HUKAMH eKCTep'epy Ta OyJOBH Tijla TBapHHH.
Sk mpaBwiO, KOHCTUTYIIOHAIBHI OCOOIMBOCTI
BaXUIMBI B YJOCKOHAJICHHI MOJIOYHOI XyJIOOU.
OyHKIIOHAILHUMH O3HaKaMH, SIKi BIUTUBAIOTH a0o
CIPUSAIOTH JOBTOJNITTIO 1 BUCOKIMl TPOIXYKTUBHOCTI
MOJIOYHHX KOpiB, € JO0OpWUil pO3BUTOK BHMEHI,
CTYIIHb PO3BHUTKY 1 IpaBUIJIbHA MOCTAHOBA KiHIIIBOK,
MIPOMIpiB TPYAHOI 1 YepeBHOI YaCTHHU TiJia, Kpyma i
ronepeka. B3aeMo3B'SI30K Mik IUMH CENEKIIHHUMUA

O3HaKaMHu 3 MOKa3HUKaMH MOJIOYHOT
MIPOJYKTHBHOCTI 1 penpoAyKIlii MOke OyTH Pi3HUM Y
pI3HMX TOpiA, MOXE MaTH 3HA4YCHHS Ui

BUKOPHUCTAaHHA OaHUX O3HAK B piSHI/IX mporpamMax
MOJIOYHOTO ckoTapcTBa [16, 18, 20, 21].

IMocranoBka  3aBAaHHsl.  3Ba)KalOud  HA
BOXJIMBICTh OIIIHKM KOHCTUTYI[IOHAIBHOTO THUITY
OyIOBM Tija TBapHUH sIK 3 OOKy CeJeKIlii, Tak i
TEXHOJIOT1YHOT'O BUKOPUCTAHHS, JJaHa MPOOIeMaTHKA
3aJIMINAEThCS AKTyalbHOK. TOMY METOH HAaIIuX
JOCII/DKEHb CTallo JOCIIDKEHHST BILUTUBY OKPEMHUX
FeHeTUYHNX YMHHHKIB, a CaMe — YMOBHOI KPOBHOCTI
3a aHITIEPCHKOIO Ta YEPBOHOIO JATCHKOIO MOPOJAMHU
Ha eKCTep'ep TETHUIlhb YePBOHOI CTEIOBOI MOPOIU Y
Ppi3HI BIKOBI IepioJiu.

Marepian i MeTOANKA  JOCJIIKEHHS.
JlocnimKkeHHS IPOBEACHO 3a JAHUMH 300TEXHIYHOTO
Ta IJIEMIHHOTO OOJIIKY TeNmuIlh Ta ix momicei 3 1/4
CTYIIEHEM KPOBHOCTI 33 aHTJIEPCHKOI Ta YEPBOHOIO
IaTchkor xymobor B ymoBax CI'BK «ABanrapmy
BitoBcbkoro paitony MukonaiBcbkoi 001acTi.

3rigHo i3 3aBAaHHAM, JUIS JOCIHIDKCHHS BIUIMBY
YMOBHOI KPOBHOCTI 3a aHIJIEPCHKOIO0 Ta YEPBOHOIO
JATCHKOIO MOPOJIaMHU Ha €KCTep'ep TEIHUIlb YEPBOHOI
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CTEOBOI  MOPOAM HAa  IIANPHEMCTBI  OyIJIO
chopMoBaHO 3 TpPymM PEMOHTHUX Tenulpb 10 18-
MicsuHOoro BiKy 1o 20 TOJiB B KOXHIiM.
KommuektyBanHS TPy 3MIHCHIOBAIH 32 TPUHITUTIOM
Tpyn-aHaJOTiB Yy  BIAMOBIAHOCTI 3 BHMOTaMH

MPOBEACHHS 300TEXHIYHHX MJOCTIIKEHb, B SKI
BXOJIMJIM PEMOHTHI TEJHI[l YUCTOMOPOJIHI 32 YEPBO-
HOIO CTEMOBOIO IOPO/IOIO Ta iX momici 3 1/4 crynenem
KPOBHOCTI 32 aHTJIEPCHKOIO Ta YEPBOHOK JATCHKOKO
opoaaMu. CxeMy IocIiay HaBeaeHo Taour. 1.

Tabaung 1

CxeMa J0C/IiAy 3 BUPOLLYBaHHSI PEMOHTHMX TeJIULb
B ymoBax CI'BK «ABaHrapa»

pynu KinbKicTb ronis Nopoaa, nopoaHicTb
| (mocnigHa) 20 3/44Cx1/4AHr
Il (aocnigHa) 20 3/44Cx1/440
KOHTpoAnbHa 20 YepBoHa cTenosa

VY Bini 6, 12, 18 MicAwiB 3a JOMOMOIOK MipHOT
TAJHII, TUPKYISA Ta MIPHOI CTPIYKK Opanyd OCHOBHI
JHIAHI TPOMIPH eKCTep'€py TEIHIIb, SIKi BU3HAYAIOTh
eKcTep'epHi  OCOOJMBOCTI 1 3arajbHH PO3BUTOK
TBapUHU: BUCOTY B XOJIi, KOCY JIOBKHHY Tyiy0a,
MMONHY TPYIeH, IHUPHHY TpyAel, o0XBaT TpyAei,
00XBaT IT'CTKA Ta IIUPUHY 331y B MAKIOKaX.

3a J0MOMOroI0 MpOorpaMHOro mnakety Microsoft

Excel Tta Statistica 6.1 3a I.®.Jlakinum
3MIACHIOBAJIN CTATUCTUYHY 00pOoOKy manux (8, 11]. B
SAKOCTI ~ KOHTPONBbHOI  Tpymu  Oyno  B3ATO

YUCTOIIOPOHHUX TBAPHUH YEPBOHOI CTENOBOI IOPOAH.

PesysabTaTH gociaigxeHb Ta iX 00roBOpeHHs.
Y mporieci JOCHIPKEHb HaMu OyJIO IMPOBEICHO
MOPIBHSJILHUIM ~ aHai3  OCHOBHHUX  IIOKa3HUKIB
JMHIAHUX TPOMIpIB eKcTep’epy OYIOBH Tia Xymoou
YepBOHOI CTENoBOi Mopoau Ta ix momicedt 3 1/4
CTYIICHEM KPOBHOCTI 3a aHIJIEPCHKOIO Ta YEPBOHOIO
JIaTChKOI0  XynoOoro.  PospaxyHkamu — CTymneHs
PO3BUTKY JiHIHHAX TrabapHTiB TBAPUH BCTAHOBIJICHO,
IO BCi BOHM 3HAXOJISThCSA B MEXaX BCTAHOBJICHUX
CTaHJAPTiB, a KOPOBHU BCiX TPHOX JTOCTIKEHUX TPYII

XapaKTEepU3YIOThCS rapMOHIHHUM nobpe
PO3BHHEHHM  MPONOPHIHHUM  TylyOoM,  SIKWH
NpUTaMaHHUi ~ Xymo0i  MOJIOUHOTO  HampsMy

POIYKTUBHOCTI. Tak, IPOBOSYM OLIIHKY E€KCTEp'epY
32 OCHOBHUMH IPOMipaMu Oy/IOBH TiJia TEIHIb Yy Billi
IIiCTh MICSIUB, CIIIJ BIAMITHTH, IO 33 BHCOTOIO B
XOJILI MaJM MepeBary poBECHUL MOMICHOI Ipymnu 3a
YEPBOHOIO TATCHKOI0 MOpo1oro — 94,1 cM (tadu. 2). 1
X mepeBara HaJl YACTONOPOJHUMH aHaJoraMu Oyia
CYTTEBOIO 1 CTaHOBWJIa 5,3 CM 3a MaKCHMAaJIbHUM
piBHem BiporigHocTi. Ilpu 1BOMY BigMivaeThCs
JIOCTaTHLO BHCOKA TPYINOBa MIHJIHMBICTE y pO3pi3i
nociigaux rpyn o= 7,3-27,2 ta Cv=5,6-15,3.
I'mubuna rpyneit XapaxkTepu3yBanacs
aHAJIOT1YHOIO JMHAMIKOIO pe3yibTaTiB. Tak, momicHi
TENUI 3a TIOMIIIIYIOYAMH TOPOJAAMH IOKa3alu

BUIIMI DPiBeHb PO3BUTKY JNaHOi o3HaKu — 33,4 cm
(3/44Cx1/44]]), mpm cCyTTeBili mepeBa3i HaJ
gucronopogaumu  temumsmMa y 4,3 oM. OcrtaHHI
BiMivamucsl HAaWMEHIIOK TJIMOMHOIO Tpyaed —
29,1 cM, 1m0 BIpOTiTHO MEHIIE 3a MOKAa3HUK TPYIH
momicHOi 3a anrmepamu (32,9cm) Ha 3,8 cMm
(P>0,999).

3a nmpomipamu OyIOBM Tijla TENOHIlb, SKi
XapaKTepU3yITh PiBEHb PO3BUTKY T'PYAHOI KIITHHA
(mmpuHa Tpymed Ta obxBaT rpyzei), Biamidamacs
aHaJIOTIYHA TEHJCHIIS Pe3yJIbTaTIB, e HAHBUIIIMMU
3HAYEHHSIMH BIIPI3HSUIACA TIOMICHI  POBECHHII
npyroi rpymu (3/44Cx1/44]]) — 28,3 Ta 127,3 c™m
BIJITIOBI/IHO, @ HAWMEHIII TX 3HAYCHHSI, HABITAaKH, OyJIn
MPUTAMaHHI YHCTOMOPOJHUM TBapUHAM 251
(P>0,99) ta 123,2 (P>0,999) cMm BiamoBigHO.

3a KOCOI [JOBXHMHOI Tylyba crHocTepiraBcs
AQHAJIOTIYHUM  PO3MOALT 3HAYeHb. Tak, TeNHIl
JMOCTITHUX TIOMICHUX TPYIl TepeBakalld aHaJIOTiB
KOHTPOJIBHOT TPYITH, X04Ya i 3 pi3HUM PiBHEM Pi3HHUIIL.
A came: DpI3HHUIS MDK TEpIIOK JOCTIJIHOK 1
KOHTPOJIbHOIO ~ TpymamMu  craHoBwia 18,7 cm
(P>0,999), a mix nmpyroto mocmigHor 21,1 cm 3a
TPETIM CTyNEHEM BipOTiTHOCTI.

HlupuHa B MakiIoOKax XapaKTepH3ye BiKe 3BUUHY
TUHAMIKY pe3yJIbTaTiB, a caMe — IOMICHI TeluIl 3a
YePBOHOIO JJATCHKOIO XYA0000 BiPi3HINCS BUIIAM
piBHEM pO3BUTKY 03HaKu — 31,6 cM, 110 BipOTiTHO
NepeBakaly KOHTPOJIBHUN TMOKa3HUK Ha 4,4 cM
(P>0,999). Skuii B cBOIO dYepry MaB Hauripiie
3HAYEHHS J1aHOT 03HaKK — 27,2 CM 1 TaKOX BIPOTiTHO
MIOCTYTIABCS MIMPHHI B MaKJIOKaX TEPIIOi TOCIHiTHOT
rpymu (3/44Cx1/4Anr) Ha 3,3 cM 3a TpeTiM piBHEM
BipOT'1THOCTI.

3a 00xBaTOM I'acTKa OyJIM OTpUMaHi aHAIOTIYHI
MIOKAa3HHUKH, 3CIJHO 3 SKHMHM IIOMICHI TeEIMII 3a
YEpPBOHOIO IATCHKOIO TOPOAOI0 MAJIM KPAIMid PiBEHb
rioro po3Butky — 12,0 cM mipu 11,7 cM y KOHTPOITBHIH

rpymi.
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Tabauiga 2
EKcTep’epHi 0C06/IMBOCTi pEMOHTHMX TeJIMLb Y Billi 6 MicALiB, cM
PiBeHb pO3BMTKY 03HAKM Ta ii MiHAMBICTb 1 BipOriAHICTb
[ocnigHa rpyna n ),( ., o c g4, N
BucoTa B xonui
3/44Cx1/4AHr 20 93,410,7 21,4 11,4 -4,610,86 5,35%**
3/44Cx1/444, 20 94,1+0,3 7,3 5,6 -5,3+0,58 9,14***
YepsoHa cTenosa 20 88,8+0,5 27,2 15,3 X X
[nnbuHa rpyaen
3/44Cx1/4AHr 20 32,9+0,5 26,7 1,1 -3,840,58 6,55***
3/44Cx1/44., 20 33,410,1 53 2,1 -4,3+0,32 13,43***
YepBoHa cTenosa 20 29,1+0,3 20,9 7,3 X X
LWnpwuHa rpyaem
3/44Cx1/4AHr 20 27,7+0,6 33,3 9,4 -2,611,12 2,32%*
3/44Cx1/444, 20 28,3+0,5 11,8 7,5 -3,2+1,07 2,99%*
YepBoHa cTenosa 20 25,1+0,9 27,5 13,4 X x
Koca poBuHa Tynyba
3/44Cx1/4AHr 20 110,0+1,2 13,6 6,7 -18,7+1,63 11,47***
3/44Cx1/44., 20 112,4+0,5 18,7 4,4 -21,141,21 17,4%**
YepBoHa cTenosa 20 91,3+1,1 9,4 11,8 X X
06xBar rpyaem
3/44Cx1/4AHr 20 126,810,7 25,8 13,3 -3,610,92 3,91%**
3/44Cx1/44], 20 127,3+0,3 14,3 10,1 -4,1+0,67 6,12%**
YepBoHa cTenosa 20 123,2+0,6 8,9 7,2 X x
LInpuHa y maknoKax
3/44Cx1/4AHr 20 30,5+0,6 13,4 25,8 -3,310,72 4,58%**
3/44Cx1/44], 20 31,610,3 5,9 14,2 -4,4+0,50 8,8***
YepBoHa cTenosa 20 27,210,4 3,3 21,7 X X
0O6xBart n'actka
3/44Cx1/4AHr 20 11,940,6 9,7 14,4 -0,240,63 0,32
3/44Cx1/444, 20 12,0+0,5 12,2 27,0 -0,3+0,54 0,55
YepBoHa cTenosa 20 11,7+0,2 10,5 7,3 X x

AHami3 1aHUX OCHOBHHUX IPOMIpiB OyA0BH Tina
Teqump y Bilmi 12 MicAmiB mMokasaB, MO BOHH
3HAXOJUIINCS B MEKax cTaHiaprtiB (Tadn. 3). Tak, 3a
BUCOTOI0O B XONLi BUIIMH PIBEHb PO3BUTKY
cnocrepiracsi 'y teinuup Il nmocmimnoi rpymm —
118,2 cM, 1o BIPOTiHO TMEPEBaXKaB TMOKA3HHUK
KOHTpousbHOI Tpynu Ha 4,5 cm (P>0,999). B Toii uac
YUCTOIIOPOJHI aHaAMOrM mnocTynanucs Ha 1,7 cMm
Takox i momicsim [ nocmigHoi rpymi (115,4 cm), 1 manu
HalMeHIy BUCOTY B Xoumi — 113,7 cm.

3a piBHEM pO3BUTKY TpyAHOI KIITHHH, SKa
npeacTaBieHa TNTMOWHO, IIMPUHOI Ta 00XBaTOM
rpyjaed, Bigmivajgacs — aHajoOriyHa  TEHJCHIIS
posnoniny pe3yibraTiB  BuMiptoBaHHS. [lomicHi
tBapuHu  3/4UCx1/4YJl Manu BUIIMH CTYIiHb
PO3BHTKY JaHUX mpoMipiB 52,4, 36,0 ta 159,4 cm 3
PI3HUM CTyIIEHEM BipOTiIHOCTI 3a IX IepeBaror Haj
aHaJoraMM KOHTpoJibHOI rpymu Bim P>0,95 no
P>0,999. AmnrnepusoBaHi TeNWIll TaKOX Malld
Kpamuii piBeHb PO3BUTKY TPYAHOI  KIJITHHH,

MOPIBHAHO 3 KOHTPOIBHOW rpymoro — 51,1, 33,1 ta
146,8 cm BignosimHo. | Takoxk ix mepeBaxanu
31e0UIBIIOrO 13 BiporifHOIO pizHuiieo P>0,99.

3a KOCOI0 IOBKUHOIO TyTy0a TeJHLi KOHTPOIBHOT
rpynu (129,9 cm) Manu mMaiike OJTHAKOBHIA TTOKa3HUK
3 anrepu3oBaHuMU romicssmu (130,7 cM) 1 pizHUIS
MK HMMH cTaHoBwia Jmmie 0,8 ¢cM Ha KOpHCTh
OCTaHHIX. A KpallMM MOKa3HHUKOM KOCO1 JOBKWHH
Tynyba XapakTepu3yBalllcs IOMiCi 32 YEepBOHOIO
JIATCHKOI0 mopoaoro — 132,9 cM 1 manu nepeBary Hax
aHaJioraMy KOHTpOJIbHOI rpynu y 3 cM (P>0,99).

[lokasHMK MMPUHM B MakKJIOKax cepel BCiX
JOCIITHUX TPYH OLIbIIl BUPIBHSHHUN 1 3HAXOUTHCS B
Mexax 34,2-36,6 cM, 3 HaWKpamuM piBHEM HOro
PO3BHUTKY y MIPEACTABHHUIID IPYTol JOCHiJHOI Ipyny —
36,6 cm. Ilpm mnpomy mmprHA B MaKJIOKax
KOHTPOJIBHOI TPYITH CTAHOBHUTH 34,2 CM 3 BIpOT1IHOIO
PI3HUIIEI0 HA KOPUCTD Ti€l YK 1HIIOT MOMICHOT TPYITH
1,2-2.4 cm.
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Tabauig 3
EkcTep’epHi 0CO6JIMBOCTI pEMOHTHUX TeJMLb Y Bini 12 micaunie, cm
PiBeHb p03BUTKY 03HAKM Ta il MiHNMBICTb 1 BipOrigHICTb
JocnigHa rpyna n )7( i o c 45, ty
Bucota B xonui
3/44Cx1/4Anr 20 115,4+0,6 11,6 10,8 -1,7+1,08 1,57
3/44Cx1/440 20 118,2+0,4 7,3 2,2 -4,5+0,98 4,59%**
YepBoHa cTenoBa 20 113,7+0,9 15,2 22,4 X X
Tnnbuna rpypen
3/44Cx1/4Anr 20 51,1+0,7 4,4 10,1 -0,3+0,73 0,41
3/44Cx1/440 20 52,4+0,6 2,7 3,4 -1,6+0,63 2,54%
YepBoHa cTenosa 20 50,840,2 3,3 7,2 x X
LWnpwuHa rpyaem
3/44Cx1/AAHr 20 33,1+0,5 25,4 17,4 -2,3+0,64 3,59%*
3/44Cx1/440 20 36,0+0,1 9,5 7,8 -5,2+0,41 12,68***
YepBoHa cTenosa 20 30,840,4 17,6 21,5 x x
Koca poBuHa Tynyba
3/44Cx1/4AHr 20 130,7+1,3 21,3 7,7 -0,8+1,53 0,52
3/44Cx1/44], 20 132,940,6 9,6 5,1 -3,0+1,0 3,0%*
YepBoHa cTenosa 20 129,9+0,8 13,9 23,8 x x
O6xBart rpyaew
3/44Cx1/4Anr 20 146,8+0,7 6,9 12,2 -2,8+0,76 3,68**
3/44Cx1/440 20 159,4+0,6 13,4 26,7 -15,4+0,67 22,98***
YepBoHa cTenosa 20 144,0+0,3 9,7 17,4 x X
LnpuHa y makaokax
3/44Cx1/4AHr 20 35,410,3 2,3 4,5 -1,2+0,42 2,85%
3/44Cx1/44], 20 36,610,5 7,8 4,3 -2,4+0,58 4,14%**
YepBoHa cTenosa 20 34,2+0,3 1,2 4,5 x x
06xBat n’'acTka
3/44Cx1/4AHr 20 15,0+0,2 3,3 6,6 -0,7+0,45 1,56
3/44Cx1/44., 20 15,8+0,1 8,5 6,3 -1,540,41 3,66%**
YepBoHa cTenosa 20 14,310,4 13,1 12,4 X X
AHanoriuHa TEHJEHIiA BimMivamacs 1 32 [OCTyHaluMcs BCIM TpynmaMm TBapuH, SKi Oynn

oOxBaToM m'sicTka. SIK 1 3a OUTBIIICTIO MPOMIpPiB
Oy/I0OBM Tija mepeBary MaJid MOMICHI TEeNHI APYTroi
rpynu (3/44Cx1/44]]) — 15,8 cm i3 pizHHLEIO 3
KOHTpOJBHUMU JaHumu Ha 1,5 cm (P>0,999). B Toit
yac, KOJM aHIJICpU30BaHI IOMICHI  aHAJIOTH
BiJJ3HAYAINCSI TaKOXX BUCOKUM pPIBHEM PO3BUTKY
Janoi o3Haku — 15,0 cm.

XapakTepucTHKa MpoMipiB ekcrep’epy y Bimmi 18
MICSIIIB BiMiYana TiepeBary MOMICHHX TENHUIb 3a
YepBOHOIO  JAaTChKOIO  XyJgoOoro  Hax  iX
YHCTOIIOPOJHUMU aHanoramu (Tadu. 4).

Tak, 3a mpomipam#, 5Ki IOKa3yKTh 3arajlbHUN
PO3BHTOK OYJIOBH Tiia TBApHHH, ii POMOPIIIHICTE:
BHCOTA B XOJIL, KOCa JIOBXWHA TyJIy0a Ta IIMpUHA B
MakJIoOKax BigMmidajacs dYiTKa IiepeBara IMOMICHHX
poBecHuIb Apyroi rpynu (3/44Cx1/44]]) — 133,9,
159,6, 46,0 cwm i3 BiporigHotro pizauieto P>0,999. B
TOW Yac 3a BKa3aHUMH NpPOMipaMH YHCTOIIOPOJHI
aHayioru 3xae0inbiioro Biporigao (P>0,95, P>0,999)

BKJIFOUEH] B JOCIIDKEHHS, 1 Majad HalMeHIm IX
3HaueHHs — 128,5, 155,5 ta 42,0 cM BiAmOBITHO.

AHajioriuHa TEHJCHIIIS BiJMivyayiacs i 3a piBHEM
PO3BUTKY TPYIHOI KIITHHH, SKa BUPAXKAE MOJIOYHHIMA
tun OynmoBu Tina. A came: mmbunHa (63,8 cm),
mpuHa (44,2 cm) Ta obxsar (184,8 cm) rpyneit
Kpalie po3BHHEHI y mpenctaBHunb Il mocimigHOT
rpymu  (3/44Cx1/44/1)  nopiBHsHO 3 iX
YUCTOIIOPOJIHUMH POBECHUISIMU 60,8, 41,0 Ta
182,7 cM BimmoBiHO, SIKi Maay HAUMEHIINI TPOSB
BHIIIC 3a3HAYCHUX ITOKA3HHKIB.

OO6xBar m’sCTKa, KU XapaKTepU3ye 3araibHy
MILHICTh KICTSIKA, Yy IIOMICHUX 3a YE€pPBOHOIO
JATCHKOK TIOPOIot0 Tenuilb OyB Bummu — 20,5 cMm,
[0 CTAHOBWJIO Pi3HMIIO 3 KOHTPOJIBHOI I'PYIIO0 Y
0,8 cm (P>0,999). OcranHi, B CBOIO 4epry, HaBIAKH,
Manu Tipmumi nposs (19,7 cm) naHoi o3Haku 1 Ha
0,4 cM moctymanucs CTYHEHIO PO3BUTKY OOXBaTy
I’sICTKa y aHryepu3oBaHux aHanoris (20,1 cm).
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Tabauig 4
EkcTep’epHi 0CO6IMBOCTI pEMOHTHUX TeJMLb y Bini 18 micauisg, cm
PiBeHb po3BMTKY 03HaKW Ta ii MiIHAMBICTb 1 BipoOriaHiCTb
[ocnigHa rpyna n >_< . o G g4, N
Bucota B xonui
3/44Cx1/4Anr 20 129,1+0,5 11,6 3,3 -0,610,94 0,64
3/44Cx1/440 20 133,9+0,3 6,6 4,1 -5,4+0,85 6,35%**
YepBoHa cTenosa 20 128,510,8 9,2 1,3 X X
[nnbuHa rpyaen
3/44Cx1/4Anr 20 61,8+0,7 18,7 7,3 -1+0,73 1,37
3/44Cx1/440 20 63,810,6 10,5 5,5 -2+0,63 3,17**
YepBoHa cTenosa 20 60,8+0,2 14,8 4,2 x x
WwnpwuHa rpyaen
3/44Cx1/4AHr 20 43,2+0,1 33,3 14,6 -2,2+0,51 4,31%**
3/44Cx1/440, 20 44,240,6 9,7 6,6 -3,240,78 4,10%**
YepBoHa cTenosa 20 41,0£0,5 24,4 17,4 X X
Koca goBuHa Tyny6a
3/44Cx1/4AHr 20 157,8+0,7 12,4 9,4 -2,310,81 2,84%
3/44Cx1/444 20 159,6+0,5 7,3 6,6 -4,1+0,64 6,40***
YepBoHa cTenosa 20 155,5+0,4 8,8 10,3 X X
O6xBart rpyaew
3/44Cx1/4AHr 20 183,1+0,4 13,2 9,9 -0,410,64 0,63
3/44Cx1/447, 20 184,8+0,6 21,7 17,2 -2,00,78 2,56*
YepBoHa cTenosa 20 182,7+0,5 20,6 18,2 X X
WnpuHa y maknokax
3/44YCx1/4Anr 20 44,4+0,4 13,7 10,0 -2,410,45 5,33%**
3/44Cx1/440 20 46,010,1 8,8 7,3 -4,010,22 18,18***
YepBoHa cTenosa 20 42,0+0,2 10,7 11,2 X x
O6xBat n'AacTka
3/44Cx1/4AHr 20 20,1+0,3 21,1 17,6 -0,4+0,36 1,11
3/44Cx1/444, 20 20,5+0,1 8,5 4,4 -0,8+0,22 3,64%*
YepBoHa cTenosa 20 19,7+0,2 11,4 16,8 X x
BucHoBkH i mepcmeKTHBHM  MOAAJBIIMX  TMPOMIpIB, 3arallbkHOMY PO3MIpY 1 MPOMOPIIHHOCTI
AOCTiGKeHb. Y pe3ysbTaTi JAoCHikeHb Oyno  OyIOBH Tila TBapuH. A OTpUMaHi pe3yiIbTaTH Jar0Th

BCTaHOBJICHO, 1110 ITiIBUIIEHHS] YMOBHOI KDOBHOCTI 32
YEepPBOHOIO JAaTChKOIO Ta AaHIJIEPCHKOI0 MOPOJaMU
CHpUsiE€ MOKPAIIAaHHIO MMOKa3HHUKIB eKCcTep’epy KOpiB
y OiK OUTBIIIOTO BUPAKEHHS MOJIOYHOTO TUITY OY0BH
Tija, 30UIBIICHHIO OKPEMUX BHCOTHHUX 1 MIMPOTHUX

MiJICTaBy CTBEP/DKYBATH, IO MOMIiCHI Tenwmmi 3 1/4
KPOBHOCTI 33 Y€PBOHOIO JATCHKOIO0 XyI0000 CYTTEBO
BIZII3HSIIOTBCSL 32 CTYIIEHEM PO3BUTKY JIHIHHUX
IIPOMipiB OynoBm  Tima  Bil  POBECHHIIb
YHCTONOPOIHOT Ta TIoMicHOT rpynu 3/4UCx1/4 AHr.
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E.N. KapareeBa, W.H. Jlecuk. OneHKa 3KcTepbepa OCHOBHBIX IIPOMEpPOB
TeJIOC/10)KEHUS TeJIOK B 3aBUCUMOCTHY OT UX IPOUCXO0XKJEeHUA

B pabome oceeujeHbl pe3yabmambsl AHAAU3A OYEHKU OCHOBHbIX NPOMEpPO8 Men0C/A0HNCEHUS MEeAOK 8
3asucumocmu om ux npoucxoxcoerusl. IIpodykmuegHvle u njaemeHHble Kauecmeda HCUBOMHbBIX 0npedesiilomcs Ux
IKCMepbepHO-KOHCMUMYYUOHAIbHbIM MUnoM. TO/bKO XOpowo paszeumbvle, 300pogble HCUGOMHbIE CNOCOGHbLI K
8bICOKOU NPOJyKMUBHOCMU U OAUMEAbHOMY UCNO/Ib308AHUN. KoHCcmumyyuoHHo kpenkue jcugomHble Haubojee
NOJIHO CO0ME8eMCcmMaym HeadeMblM X035UCmeeHHO-6U0102u4ecKuM nokazameasam. Hccaedosanus akcmepvepa
mesI0K pasHbiX NOPOOHbIX coYemaHuil nodmeepicdarom, Ymo nosvluieHue YC/A08HOU KPOBHOCMU NO KPACHOU
damckolli u aHea/sepckoll nhopodam cnocobcmeyem yJAyyuwieHul hnokasamesiell IKcmepvepd mesoK 8 CMOPOHY
60/1bWe20 BbIPANCEHUS MOJAOYHO20 MUNA CMPOEHUS. MeAd, Y8eAUHeHU 0MAeabHbIX 8bICOMHbIX U WUPOMHbBIX
npomepos, obujemy pasmepy u nponopyuoHa/abHOCMU MeAOCA0NCEHUS HUBOMHbIX. TloyveHHble pe3yibmamul
darom ocHogaHue ymeepxcdamv, Umo nomecmuvle meaku ¢ 1/4 kpogHocmu no KpacHomy 0amckomy ckomy
CyWecmeeHHo OmJIUYAmcss ho cmeneHu pasumusi JUHelHbIX NPoMepos CMpoeHuss mead 0m CceepcmHuy
yucmonopodHotl u nomecmuoli epynnui 3/449Cx1/4 Ane.

Kawuesvle cao8a: sxcmepuvep, npomepbl meaoca0sxiceHus1, npodyKmusHoe 0o1204emue, aH2/AepcKas nopooa,
KpacHasi damckas nopooa, ycA08HAs1 KPOBHOCMb.
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E. Karatieieva, I. Lesik. Assessment of the exterior of the main measurements of the
physique of heifers depending on their origin

The paper highlights the results of an analysis of the assessment of the main measurements of the heifers
physique depending on their origin. Productive and breeding qualities of animals are determined by their exterior-
constitutional type. Only well-developed, healthy animals are capable of high productivity and long-term use. And also
constitutionally strong animals most fully correspond to the desired economic and biological indicators. Therefore,
studies of the exterior of heifers of different breed combinations confirm that an increase in conditional blood count
for the Red Danish and Angler breeds contributes to an improvement in the indicators of the exterior of the heifers
towards a greater expression of the milky type of body structure, an increase in individual altitude and latitude
measurements, the overall size and proportionality of the physique of animals. And the obtained results give grounds
to assert that local heifers with 1/4 blood level in red Danish cattle significantly differ in the degree of development
of linear measurements of the body structure from peers of the purebred and local group 3 / 4ES x 1/4 Ang.

Keywords: exterior, body measurements, productive longevity, Angler breed, Danish red breed, conditional
blood.
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The problem of the interaction of harmonic waves with a thin elastic circular inclusion, which is located in an
elastic isotropic body (matrix), is solved. On both sides of the inclusion between it and the body (matrix), the conditions
of smooth contact are realized. The solution method is based on representing the displacements in the matrix through
discontinuous solutions of the Lamé equations for harmonic vibrations. This made it possible to reduce the problem
to Fredholm integral equations of the second kind with respect to functions associated with jumps in normal stress
and radial displacement to included ones. After the realization of the boundary conditions on the sides of the inclusion,
a system of singular integral equations is obtained to determine these jumps.

Keywords: elastic inclusions, cylindrical waves, matrix, stress intensity factor.

Formulation of the problem. Modern
problems of dynamic fracture mechanics,
improvement of means of non-destructive testing
and flaw detection require further development and
improvement of methods for solving problems of
dynamic interaction of thin-walled inclusions with
the environment. An important case of inclusions is
a circular (disc-shaped) inclusion. This is primarily
due to the fact that thin disc-shaped reinforcements
are quite common in machine parts and building
structures. Thin inclusions are not only stress
concentrators, but are also used as fillers in
composites. When creating composite materials,
the matrix is often filled with coin-like reinforcing
elements of high rigidity. Therefore, they are the
inclusions of this shape that have always been
given a lot of attention, which requires the solution
of problems on the stress-strain state of bodies with
inhomogeneities such as thin inclusions.

When solving problems on the vibrations of
elastic bodies containing thin inclusions, it is often
assumed that the inclusion is absolutely rigid. This
assumption greatly facilitates the mathematical
solution, but on the other hand does not allow

© Vakhonina L., Potryvaieva N., Sadovyi 0., 2020

taking into account the influence of the elastic
properties of the inclusion on the stress
concentration near it. The fact that this influence
can be significant was shown in [1], where
oscillations of an unbounded body with strip
inclusions were considered. Oscillations of bodies
with inclusions having low rigidity were
considered in [2], [3]. In the present work, a method
based on the use of discontinuous solutions is used
to solve the problem of harmonic vibrations of a
body with an inclusion in the form of a circular
elastic plate.

Analysis of current research. An unlimited elastic
body (matrix) in which there is an inclusion in the form
of an elastic disk is considered, thickness h i radius
a(h<<a). If you enter a cylindrical coordinate system,

than in the area z=0 it occupies a circle
r<a, 0<0<2x.Theinclusions are under the action of

waves propagating in the matrix. Several cases of wave
action are considered. In the first case, a flat longitudinal
wave propagates in the medium, the front of which is
parallel to the plane of inclusion. This wave is given by
the potential and causes displacement in the matrix
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_ AOeIKIZ (1)
Ky
In the second case, the matrix propagates
cylindrical waves of expansion-compression, the
potential and displacement caused by these waves are
determined by the formulas [4]:

P (r’ Z)= %Jo(ﬁlr)eiyz ;

1

, ul= iﬁbeiw, u’ =0.

Do

= I};AO Jo(Blr)eiYZ;

The third case is the interaction with the inclusion of
a cylindrical shear wave with potential [4] and
causes in the moving medium:

By

0 u =—AJy(B:r)e™. (2)

u

\Vo(r,z):—zJO(Bzr)eiyz '
B2
Ug = BoJo(Bzr)eiyZ’ uy :_i}{}BO Jl(Bzr)eiyz- @)
2

In formulas (1) - (3) the notation is accepted:

Kk=cg, Bkz\/‘(i_}’zy k=12
K
Ay +2
cr=mr 2 b @)
P1 Py

where A,,p, — constant Lame matrix, p, — matrix

density. Multiplier e, which determines the
dependence on time here and further discarded.

The conditions of interaction of the inclusion with
the matrix on the basis of the small thickness of the
inclusion are formulated relative to its median area.
At smooth contact on inclusion normal pressure and
radial movement for which jumps designations are

entered will be discontinuous
<o, >=0,(r+0)-o,(r,+0)=,(r);

<u, >=u,(r+0)—u, (r,40)=x,(r). (5

Equality must be observed on both sides of the
inclusion

1, (r40)=0, u,(r,20)=wy(r),

0<r<a.

(6)

Here w,(r) — bend the displacement of the
median plane of inclusion, which is determined from
the equation of bending oscillations of round plates
[5] under conditions of axial symmetry

2
D[a_+1g

2
a? oy 8r} Wy — Mo Wy =7, (F) »

O0<r<a,

()

E,h*
121- v
- mass per unit area of inclusion. Equations (10) are
considered with free-edge conditions

M(a)=0; Q(a)=0,
where M(r) —bending moment and Q(r) — transverse
force included. From the last equations it follows that

where p = — cylindrical stiffness, m = hp,

W VoW | .
o> r or .
2
9 6v¥0+l% =0, O<r<a (8)
or\ or r or .

In addition, the function w,(r) should be limited
when r — 0.

The aim of the article is to solve the problem of
harmonic oscillations of an unbounded body with a
disc-shaped inclusion in the case of smooth contact
conditions. Previously, this problem was solved for a
completely rigid inclusion. [6].

Presenting main material. To solve the boundary
value problem (7), (8), the Green's function is first
constructed, which is determined by the formulas:

Gy(n,r)= 91(11, r)_
_i(Jo(qom)Gl(r)+ lo(don)G.(r).

o1

In the formula (9) g,(n,r) — the fundamental
function of equation (10) which is equal to:

9)

g,(n.r)= Ziql(gl(n, r)+g; (n,r);

7»Jo(klf)Jo(M)dn_
A tqf

[’e]

g (n.r)=]

0

For other functions included in (9) there are
equalities:

&)= ﬁ%l)(Ib‘l(qu)‘]o(qlr)Jr IO((:llr)j |
6.0~ g At 200

A (o) = 11(loy Ja (doy ) + %I hl(q01)H1(1)(q01) ;

A, (0o ) = @ (Glor JKs (0lor ) — I3 (dos ), (0lor )
A(Qm) = al(q01)|l(q01) + ‘Jl(q01 )hl(q01) ;
J; (%1 )

3y (0oy )= Jo(doy ) - (1 - v,

01
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i 1)
az(qm):%I(H((Jl)(qm)—(l_vo) ) :

Qo1

|

hy(0o1)= Io(Qo1)_(1—vo)M;
Qo1

K

h, (dos ) = Ko(Q01)+(1—VO)M;

oz
4 mOJZ_
&b = ' Qo =0a-

Using the Green's function, the solution of the
boundary value problem (7), (8) is given in the form

r):ja%n)Gl(n,r)dn, O<r<a. (10)
0

To determine the displacements and stresses in the
matrix, which are included in condition (5), they are
presented as

0 1 0 1
u,=u, +u,, T,=T,+7,. (11)

In these formulas u), <% - displacements and
stresses are caused in the medium by a propagating
wave. Additions ul, i, this displacement and stress

are caused by waves reflected from the inclusion. They
are represented by jumps (5) by means of a
discontinuous solution of the Lamé equations, which for
the case of oscillation of an elastic medium under
conditions of axial symmetry [7] has the form:

I”XL 1y (or, 2)dn + m )a.(n. 1, 2)dn

1

T%z = IT]X1

0

(11)921(11, r,z)dn+

+fnx4 )92.(n,r,2)dn . (12)

Then, after substituting (10), (11), (12) into
boundary conditions (6), we obtain a system of
integral equations with respect to unknown jumps.

(o).

1

_I.nh(n)lzzl(n,r)dn-i-‘:fnxl';( 24(71, )dn_

Fsl(n,f)dm?nxi( 34(11, )dTl—
Nl 0 (13)

a
:Jx_GlnrdT] u’(r,0), O<r<a.
0

Ul

ja' Xl(n)

When deriving the system (13) in the integrals that
contain, was the integration of parts and introduced
the notation:

)= < ()
n dn
Fu(n,r) = [ Bm szo(kn)Jl(M)dk,
0
Fou(n, RO“) le(xn)Jl(xr)dx ,
0
Fau(n.r)= ng Oq2 xJo(xn)Jo(xr)dx,
Fau(n,r)=— 3 I (=2 223, () J, (Ar)da,

2K5 9 qz(x)

Q2(7“):\/7‘2 —K5

In order to bring the system (13) to a form
convenient for numerical solution and selection from
the kernels of integral operators of the singular
component over it, it is necessary to make
transformations similar to those described in [8]. To
do this, you must enter into consideration of the

function Fl(x)} _ }n{xi(”)} Jo(An)dn.

T, (7‘) 0 x4(n)

Then the first and second equations of the resulting
system must be acted upon by operators

where g,(A) =32 -1,

ydy

dxg\/iff rpr,

X rf(r)
Rl N

Substitute the cosine representation by Fourier
integrals into the equations obtained after this

equation
{Tl(l)} _ ET{%(T)} cosidr.

T4(7‘) To (PA(T)

Functions ¢, (x) associated with jumping ¥, (n),
equations

D1
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o= T o.(0)=] Zllan, 0<e<a

9,(1)=0; 0,(r)=0, t>a.

As a result of these actions we find that functions
¢ (t), (k=14) are solutions of the following

system of integral equations

o= TSRy =2)- R (v )y +

+2_1n_}192<y><Rz(y—g)— Ry(y)dy = 1,(c)

1

_[gl(y)R3(

-1

1

o y—q)dy+2in}gz(y)R1(y—g)dy = (14)

1

[a(y)F(&. y)dy + f,(c).

-1

1

21

When deriving equations (14), notations were also
introduced

t=ay, x=a; ¢ lay)=wag,(y) (k=12

Ky

Ko =aK, —=d, &= (k=12). (15)

Ks Ks

The right parts of the system (14) depending on
the type of wave incident on the inclusion are
determined by the following formulas. When
interacting with a flat longitudinal wave

fl(ﬁ)ZO; fz(g):_ia'
If cylindrical waves of expansion-compression
propagate in the medium, then

fy (é) (1_ cos Exoby y);

2ia,

1
d, o, cos(Exgbyy)
f — 10 oM .
-(¢) b
In the case of action on the inclusion of a
cylindrical wave of transverse shear
B()(sz2 —1)(1—COSKOb2y)
fl(&): 2
b;
f, (Q) =By COS(Koﬁz Y) .

In the resulting system functions
R (x), (k=123) are determined by integrals

0

R, (X)=1, [By (u)cosuroxdu, (k=123), (16)
h _ ub(u) . B,(u)= Ro(u) :
where Bl)=mr Bl

uofu) .

Nk

b(u)=2u? ~1-2Ju? -1 Ju? -2 ;
Ry(U)=(2u? —1f —au?u? —1,Ju? &2 .
ofu)=u? —Ju? —1Ju? - |, u:Ki.

2

B3(u)=

You can see that function B,(u), which are

included in the integrals (16), are bounded by u — «
and therefore these integrals must be understood in a
generalized sense. To establish this value, we should
use formulas (3.753) with [9] and formulas for
differentiation of generalized functions [8]. As a
result, we find:

R =R, +iR,, k=123.

Ris(p)= 7 [2C11(p)5"(p)+2C:; (P (p)+
+Cus(P)(p) + Cua(p)sign(p)];
Ras(p)= 2 [4C1(p)5"(p) + 4C (p)6'(p) +
+Ca3(P)3(p)+ Cou(p)sign(p)];
Ras(p)= 2 [Coa(p)S"(p)+ Car (PI5'(P)+

+Ca3(P)S(p) + Csy(P)sign(p)];
Ro1(P) = o[- 281(p)~ S, (p) + 2275, (Ep) + 26%, (¢p));
Ry2(P)=1o(~45.(p)-4S,(p)+
+42%5,(p)+ 42%S, (p) ~ C, (p));
Ray(p)= 16(25, (15 P) — 26%5, (155 P) + £°5, (€0 )
where

1 1

2ClP)=Calp)= % Galiop)- JoExop):
2Cua(p)= 4 CanlP)= (31 (k0P) -3, (6P

C.s(p)=26A(p)-6£2A(Ep)+
+#3o(oP)—26%35(Ex,P):
C.5(p)=8(3A(p)-
~37A(Ep)~ Jo (ko P)+ €23 (€0 )
Cua(p) = o[- 22, (p)+ 26°A, (ep) +
+3,(1c0P) - 22%3,(Exp));
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C24(p) =—4x, (Az(p)_ E_,SAz(ép)— Jl(Ko p)+
+£%3;(Exop) - KOCl(p)) ;

2 (350P)~ J(ExoD))

Ko

C31(p): -

%(KoJl(Ko p)- i‘(o-]l((ta'(o p));

Ko

Csa(p)=6A (1o P)-6AE? (1o P)+ 2873, (Ex50 P
C34(p) =—KoA (Ko p)"‘ Ko‘isAz(EsKo p)"‘ K0533\]1(‘(0 p);

Csz(p) =

A(x)= ‘]O(X)_M; A (x)= Jl(x)_z‘ll_

X 2

L ) me)
T B e T T
(-1)" 1,2,

m:

Cm—Dn(zm+ 0’

2k+1

Cl(p)= l;)dk|‘<oz|

2k+2

C,(p)= éck (ic02)

I
T (K)P2% (2k +1)
_ (-)"
T ok 2) (k1) a
8(p)- delta Dirac function.
FE )= 220 @l )0 (@(c-v)-
—2(B,(y)cosat + B, (y)chaet )]
where

D (ol2])= (Infz| (o 2]))+ (1~ cos || i 2]) -
—sin (q0|z|{si(qo|z|)+ gj :
D* (q0|z|)= (1— chq0|z|)ln|z| - ch(q0|z|XC +In q0|z|)—

-l o5,

Functions B, (y), k =1,2 are due to the action on

the Green's function (10) and their derivatives by
the differential operator and the calculation of the

), 30

introduction of
of the

the
subtraction

corresponding integrals,
notation (15) and the
discontinuous component.

After substituting (17) into the system (14) and
calculating the integrals with - function and its
derivatives, we obtain a system of integral
equations, the matrix record of which has the form

AG(Y)+ - [Qle yI5(eHE +

+AG(O +—JQO (CB(Ehe=F(y).  (8)
Vectors G(y), F(y) and matrices A, A,, Q, are

by formulas

5 1
G:(gl} F:(fl} A= 22 i
9> f, 148" &
4 2
a <[ ~b-e?)) Q:(—Ql —sz;
0 0 ’ -Q -Q

Q
0

Q
0

ar(® )

Q(6)=Qu(6)+iQp(t) 1=12
Qu(p) = sign(p)<

x (-2 (p) + 267 Ay Ep)+ 31 (1coP) - 26731 (&)
Qui(p)= = sign(p)<

x| (p)- %A, (&p) - 34 (0 P) + £33 (&6 )+ Gy ()

Quu(p)= 52 sign(p)- 4o (p)+ £y €9) + £ o P):

lj=12.,

)

FEy).

Qlj(p)= Rij (p),
-Q;

(@
Q_[— -Q;

)
P& Y)=Qs(c-y)-

Because, det(A):%io, then you can always
find the inverse matrix for matrix A
-2 —af-¢)

-1 _
A _[1+<:2 — 22 ]

Multiply both parts of the system (18) by the
matrix A™' and enter the notation:

R=A"Q; R°=A"Q,; D’=A7'A;
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As a result, the system (18) is transformed into
a form

(5)+ 5 R~ )6(e)e+

L iRe)e()e

2n

+D°G(0)+

=H(y),-1<y<1 (19)

Thus, system (19) is a system of Fredholm
integral equations of the second kind, which allows
effective approximate solutions.

The approximate solution of system (19) will be
found in the form of an interpolation polynomial

0 P.y) .
G(y)= mzlG"‘(y Yo Pr (Vi)

on~{sion)
:

n(y) — polynomial Legendre, y,, (m=212..n)—
his radical.

If we now use the Darboux-Christophel identity
for Legendre polynomials [10], [11],

R 1 g POP)
y_ym n+1lz(:)( J+ ) Pn+1(ym)
then we find that
G(0)= ZAnbm o
by, = %n_;(21+1) ()P (Y ):

= 2 .
- y2)[Pa(y. )P

We approximate the integrals in system (19) by
the Gaussian quadrature formula [12] and use (20).
As a result, we obtain the following system of linear
algebraic  equations for the  approximate
determination of the values of unknown functions in
interpolation nodes:

G, +2_1nm%A’“ [R(y,

(20)

Y, )+ R%(y, )+ D0 JG,, =

Fi=Fly;)

To estimate the stress concentration in the
matrix near the inclusion is used, as in [8], [13]
stress intensity coefficients (CIN), equal to:

K, = lim varn(r), K= im Yaro,(ro).

r—a-0 r—a+0

j=12.m (21)

After performing the boundary transition, we
find that

K, =m+2aN;,

T

j=13;

&22 91(1)_ (1_ ‘:2)92(1)

Using (22), the dimensionless values of CIN are
expressed through the solution of system (21) by

(22)

formulas
N, =§—;; ; =2—1n(<g2csl —ol-g2)s, )
o= m%Cmg i (V)
Crn = (L~ Y )Py )™ (23)

Consider the results of a numerical study on the
frequency dependence of CIN. First, it was found
that the rigidity of the inclusion on the stress
concentration around it. For this purpose, it was
assumed that the inclusion and the matrix have the
same density and Poisson's ratios
(p=1v,=v,=0,25), the results of these studies

can be seenin fig.1 a, b. The curves in these figures
correspond to the specified value of the ratio of the
modulus of elasticity of the matrix and the

L and that a flat longitudinal wave
0

(1) interacts with the inclusion. Corresponding
curves g, =107 on the fig. 1 i ¢, =10™ on the fig.

1b completely coincide with similar constructions
for absolutely rigid inclusion [6]. The behavior of
both coefficients is complicated by a decrease in
the stiffness of the inclusion and becomes complex
with a large number of highs and lows.

Value |Ny| for elastic inclusions, as a rule,

exceed the corresponding values for absolutely
rigid inclusions and this excess can reach several
times. Value |N;| for elastic inclusion, as a rule, are

smaller than those calculated for absolutely rigid
inclusion. Calculations of CINs for inclusions and
matrices from real materials were also performed.
The results of these calculations illustrate the
graphs in the fig. 1c-h. Solid curves are constructed
taking into account the elasticity of the inclusion,
and dotted according to the assumption that the
inclusion is absolutely rigid. The inclusion was
considered steel, and three types of materials were
assumed for the matrix. Curves 1 are constructed
for the concrete matrix, curves 2 are constructed

inclusion e,
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under the assumption that the matrix material is
lead, and curve 3 in fig. 1 ¢ corresponds to a matrix
of copper. The graphs in fig. 1c and fig. 1d show
the change in CIN depending on the wave number
when interacting with the inclusion of a flat
longitudinal wave. The results of the calculations

NENEV.

0.24

0.12 >//\\
10

00 15 30 45 K,
a

Ny

0.30

0.15

IN,|

/\

5.0

25

0.0 1.5

are shown in fig. le and fig.1f correspond to the
case of the action on the inclusion of a longitudinal
cylindrical wave, and those graphs that in fig. 1g
and fig. 1h are constructed when a transverse
cylindrical wave acts on the inclusion.

N )
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Fig. 1. The results of a numerical study of CIN (N1 - for normal voltage, N3 - for radial
movement) under conditions of smooth contact from the dimensionless wave number around the
elastic inclusion in the isotropic matrix: a, b - action of a flat longitudinal wave; ¢, d - action of a flat

longitudinal wave for real materials; e, f - action of a longitudinal cylindrical wave; g, h - the action of a
transverse cylindrical wave
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account the stiffness of the inclusion also

Conclusions and prospects for further research o
prosp significantly changes the dependence of CIN on the

The analysis of research results indicates: 1. In the ber. It b | ith
case of real materials, taking into account the WaV€ NUMDET. Il HECOMES more complex with many

elasticity of inclusions significantly affects the value highs and IOW.S' Moreover, the maximum values_ of
of CIN. The values of CIN obfained taking into CIN several times may exceed the corresponding

account the elasticity for some materials may exceed, ~Values for absolutely rigid inclusions.

and for some be much lower than those corresponding When calcu_la_tlng the strength Of. machine parts
to the absolutely rigid inclusion. 2. Taking into and structures, it is necessary to take into account the

elasticity of inclusions.
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JI. B. BaxoHina, H. B. [lorpuBaesa, O. C. CazgoBuii. TOHKe Npy>KHe Kpyrose BKJIIOYEeHHS
y 30Hi Ail rapMOHIYHHUX KOJIMBAaHb HEOOMEXKEHOr0 Tijia 32 YMOB IJIaiKOr0 KOHTAKTY

Pose'sizaHa sicecumempuyHa 3a0a4d npo 83aeMo0it0 2APMOHIYHUX X8UAb 3 MOHKUM NPYHCHUM KpPY208UM
BK/IOUEHHSIM, sIKe pO3mAauw08aHe 8 NPYHCHOMY i30mponHomy miai (Mampuyi). Ha 060x cmopoHax 8KAYEeHHs MidC
HUM ma mijiom (mMampuyeio) peanizosaHi ymosu 21adko2o0 koHmakmy. Memod po3e’sa3aHHs1 6a3yembubcsl HA NOOaHHI
nepemiujeHb 8 Mampuyi yepes po3pusHi po3e’sa3ku pigHsAHb Jlame 019 2apMOHIYHUX KO1UBAHb. L]e do3eonus10 36ecmu
3adavy 0o iHmezpaabHux pieHAHb Ppedzosbma Opy2020 pody 8iOHOCHO (BYHKYIl, 38°s3aHUX 31 cmpubkamu
HOPMA/bHO20 HANpyxceHHs i padiasibHo2o nepemiujeHHs1 HA ekAoveHHl. Ilicasi peasizayii epaHu4HUX yMo08 Ha
CMOPOHAX BKAIOYEHHS 0151 BUSHAYEHHS YUX CMPUOKI8 OMPUMAHO CUCMeMy CUH2YASIPHUX [HMe2panbHUX PIGHSIHb.

Kawuoei caoea: npyxcHe 8K/AKWYEHHS, YUAITHOPUYHI Xx8uili, mampuys, KoegdiyieHm iHmeHcusHocmi
HanpyiceHb.

JI. B. BaxonnHa, H.B.IlotpuBaeBa, A.C.CagoBoii. ToHkKoe ymnpyroe Kpyrosoe
BKJ/IDYEHHUE B 30HE [ eliCTBUS rApMOHHYECKUX K0JIe6aHMil HeOrpaHUYEHHOT0 TeJia NP
rJIaAKoOM KOHTaKTe

Pewena 3adava o e3aumodelicmeuu 2apMOHUYECKUX 80/H C MOHKUM YNpyaum Kpy208biM GK/AI0YEHUEM,
KOmMopoe pacno/0}eHo 8 ynpy2om u3omponHom mese (mampuye). Ha o6eux cmopoHax 8KAYEHUS] Mexcdy HUM U
mesiom (Mampuyeli) pea1u308aHbl ycA08Usl 21A0K020 KOHmMakma. Memod peweHusl 6a3upyemcsi Ha hpedcmas.ieHuu
nepemeujeHuli 8 mampuye vepe3 paspbléHble peweHusl ypasHeHull Jlame 048 2apMOHUYeCKUX Kosie6aHutl. Imo
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no0380.1u/0 ceecmu 3adavy K UHmMezpa/abHbiM ypasHeHusm Ppedzosbma emopozo poda omHocumenbHo GyHKYU,
CB5130HHbIX CO CKAYKAMU HOPMA/AbHO20 HANPSXCEHUSl U padua/ibHO20 hepemeujeHusi Ha ekawveHuu. [locae
peaausayuu epaHu4HbIX YCA08Ull HA CMOPOHAX 8KAKYeHUs 0151 onpedeseHust 3Imux cKa4ko8 noJyyvyeHa cucmema
CUH2YASIPHbIX UHMEZPAAbHbIX YPAGHEHU.

Knawuesvle caosa: ynpyzoe ekawdeHue, YUAUHOpUHECKUe GOJIHbI, Mampuya, KodgdgpuyueHm
UHMEHCUBHOCMU HANPSIHCEHULL
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JIBH3 «XepcoHCbKUH Jiep>KaBHUM arpapHUU YHIBEPCUTET»

Memoto pobomu € docaidxceHHA doyinbHocmi gukopucmaHHsa nweHuyi copmy «Kocosuysa» i pocauHHux
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do 3% pOCAUHHUX KOMNOHEHMIi8 2400y, HceHbuleHlo I 064inuxu, hideuweHull 8idcomok 68edeHHsI POCAUHHUX
KOMNOHEHMI8 Cynpo800HCyeEMbCsl Nid8UWEHUMU eHepeemu4HUMU 3ampamamu Hd 8upo6HUymeo daHozo eudy

Xap408020 npodykmy.

Katouoei cnoea: pocauHHa cuposuHa, 3epHo8i XAi6yi, nopowok 24100y, NOPOWOK KHCeHbUWEHH), NOPOUWOK

o6ainuxu, nweHuys copmy «Kocosuys».

IMocTanoBka npooJieMu. JocimkeHHs
JIE€TOJIOTIB CBIMYATH MPO TE, IO y CyYaCHOMY CBITi
OJHE JIUILE TPaAULiiHEe Xap4dyBaHHS NPU3BOAUTE 1O
pi3HUX BHUAIB Xap4oBOi HEAOCTATHOCTI, LIO MOXKE
OyTH 3yMOBJICHO HECTA4Cl0 B pallioHaxX Xap4dyBaHHS
Makpo- Ta MIKPOHYTpi€HTIB, OUNIKIiB Ta IHIIMX
0IOJIOTIYHO  aKTUBHUX  CIIOJYK. Harowmicts
CHOXKMBaHHS ~ HaJMIPHOT  KUTBKOCTI ~ XapyOBUX
100aBOK, IHIIMX KOMIIOHEHTIB 1KI XIMIYHOIO
MMOXO/DKEHHsI Ta He30allaHCOBAaHWX IHTPEMI€HTIB
MPU3BOJIUTL 1O (i310JIOTIYHUX MOPYIIEHb 3 OOKY
IUTYHKOBO-KHUIIIKOBOT'O TPAKTY, IMyHHOI CHCTEMH Ta
HC [1].

Uepe3 HEBUCOKY BapTiCTh BHXIJHOI CHPOBHHHU
CTBOPEHHS 30aradyeHux MpPOJYKTiB Ha OCHOBI 3epHa
CTaJlO OJHUM i3 TIPOIPECHBHUX HAIPSIMKIB Y
PO3BUTKY BUPOOHHMITBAa IPOAYKTIB XapuyBaHHS,
BOHHM 3JaTHI MiJBHIIUTH OIIPHICTH OpraHi3My 0
HECTIPUSITIMBAX  YMHHUKIB Ta  KOMIIGHCYBaTH
HezocTady 010JIOTIYHO aKTUBHUX PEUOBHH y PallioHi

VY 3B’S3Ky 3 MEPEeTBOPEHHSAMH, M0 BiOYyIHCS Y
CTPYKTYpl IIONHUTY CIIOKMBAdYiB, SKIi OOYyMOBJICHI
NEBHUMHU  COLIaJbHUMHU  (akTopamu, JIOIWHA
HaMaraeTbCsl CHOXHUBATU OiblIe MPOAYKTIB 3
BHCOKHM BMICTOM Oi0JIOTIYHO aKTMBHUX PEYOBHH Ta
B MOOYTOBUX YMOBaxX HaMara€ThCsi CKOPOTHTH Yac Ha
OpUTOTYBaHHS ki g0 MiHiMymy. TexHomorii
OTPHMaHHS Ha OCHOBI pI3HUX BHWJIB CHPOBHUHU
KOHIIEHTPOBaHUX NPOJYKTIB 3 TaKUMHU
BJIACTUBOCTSIMH, SIK TPUBAIMH TepMiH 30epiraHus,
MOXJIMBICTH ~ BHKOPHCTaHHS  0€3  J0JaTKOBOI

© HosgikaBo H. B., AuTonenko H. M., 2020

TepMiuHOi  OOpOOKH,  BHCOKa  KOHIIEHTpAIis
MOKUBHUX PEYOBMH Ta iX 3acBOIOBaHHA, a00pa
TPAHCTIOPTAOENBHICTh TPOIOBXKYIOTh BIOCKOHAITIO-
BaTHCs, HaOyBalOTh  TIONIMIICHHS  pEIENnTypH
OTPUMAaHHSI Pi3HUX 3€PHOBUX MPOIYKTIB, K1 IIUPOKO
PO3MOBCIOJKEHI B MACOBOMY XapuyBaHHI HaCEICHHS
— Xap4oBi KOHIIEHTPATH, XJII000YIOUHI 1 MakapOHHI
BUpPOOM, 30araueHi Jo0aBKaMH  MPUPOIHOIO
MOXO0/KeHHS [4].

Ha cporomHi HemocTaTHBO YyBaru NPHUAIIICHO
MPOAYKTaM O37I0POBYOTO TMPH3HAYECHHS, a caMe —
CTMOXMBHUM BIIACTUBOCTSIM 3€PHOBUX IPOJYKTIB 3
METOI0 TIOBHIIIIOTO 33/JI0BOJISHHSI MOTPeO IMUTLOBOI
KaTeropii CroXxuBavis.

Cyxi CHIIaHKH cepe]] XapuyoBUX KOHIIEHTPATIB Ha
ChOTOAHI 3aiiMalOTh 3HA4YHE MICIE, OCHOBHOIO
CHUPOBHMHOIO Ul NPUTOTYBaHHA SKUX € DPi3HI BUIH
3epHOBUX KyJbTyp. CyXi CHIZIaHKH y TOPIBHSHHI 3
IHIIAMHA Xap4YOBUMHU KOHIIGHTpPAaTaMu BUPOOIIEHI 3a
JIOTIOMOTOI0 TEPMiYHOi OOPOOKH i € TOTOBHUMH IO
B)KMBAaHHS XapYOBUMH MPOIyKTaMu [3].

Cepen  croxuBadiB  OCOONMBHII  iHTEpec
BHKIIMKAIOThH 3€PHOBI XJIiOI11, SIKi MAIOTh ITOIOBKECHUN
TEpMiH 30€piraHHs, XapaKTepHU3YIOTbCS TOOPUMH
CHOXKMBYMMH  BJIACTUBOCTSIMH,  KOPUCTYIOTBCS
MOTIUTOM Ccepel] PI3HUX BEPCTB HACEJICHHS, B TOMY
YUCITi AITEeH, MiUTITKIB, JIFOJEH MOXUIIOTO BiKY

Omxe ¢opMmyBaHHS MiBHIICHOT  Xap4oBOi
LIHHOCTI 36pPHOBUX XJIIOIiB 3 BUKOPUCTAHHSIM HOBHX
BUIIB CHPOBHHH € aKTyaJbHUM HampsMOM Y
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JOCITI/HDKEHH] BITYU3HSHOTO aCOPTUMEHTY XapuOBUX
MPOAYKTIB.

AHami3 ocTaHHIX AOCHiIKeHb i myOJikamii.
Cepmrok JI. B. Ta Mapnap M. P. cTtBepmxytoTh, 10
UL oci0, SAKI CTpaXmaroTh OHCOAKTEPio30M
KHLICYHHUKA, PO3POOJIEHO TEXHOJOTiI0 TPOAYKTY
(YHKIIIOHATBPHOTO  TPHU3HAYeHHA, I 9OrO
BHKOPHCTOBYIOTh ~ KOMOiHamif0 mpebioThKa Ta
SYMIHHOTO OOpOIIHA, SIKE MigAanu OapoMeTpUuHii
00po0611i. 3acTocyBaHHs 00paHKUX T00ABOK JI03BOJISE
OTpUMAaTH BUPOOHM 3 MIABHUIIICHAM BMICTOM OLJIKiB,
XKHPIB Ta BYIJIEBOIB [9].

I[lpu  mocmipkeHHI  TPOIECIB  MIATOTOBKH
CHUPOBHWHHM 1 BHUIIYKH XJIIOIIIB 3 TPOPOIIECHOTO 3epHA
MIIeHUIll OOTPYHTOBAaHO OMNTHUMANBHI  PEXKUMHU

MOJPiOHEHHSI BUCOKOBOJIOTOTO MPOPOLICHOTO 3epHa
Ta ¥oro cyminus [10].
Ha ocHOBi rpeuaHoi kpynmu METOIOM BHOYXY

po3po0iieHo  crocid  BHPOOHMIITBA — XapuOBHX
MPOJYKTIB 3 BUCOKUMU CIIO)KUBHUMH
BIIACTHBOCTSMH, SKi HE BHUMAaramTh TEPMIYHOI

00poOKH Tepen criokuBaHHsaM [11].

OcTaHHIMH pOKaMU BYCHHMH BHBYCHO KOPHCHI
BIIACTHBOCTI ~ TOPOOWHHM, HA  OCHOBI  fKOIi
3aMpoIIOHOBAHO XJIIOIi 32 TPaAUIIIHHUM PEIenTOM 3
inbHO3MONO0TOr0 Oopourna. [11o6 36epertu BiTamiHu
(B, E), miHepasbHi peyoBUHH Ta Xap4oBi BOJIOKHA,
3epHa MEePEMETIOI0TH Pa3oM 3 000JI0HKOI0. OTprMaHi
XapyuoBi MPOAYKTH XapaKTEPH3YIOThCSI BHCOKOIO
010JIOTTYHOKO LIHHICTIO Ta MOKPAIICHUMHU
CIIO)KMBHUMH BJIACTUBOCTSAMU |2, 9].

31aTHICTIO BIUIMBAaTH HA CTaH 370POB’S JIOAWHH
X0 MOXYTh 3aBJSIKM BMICTy B 1X pelenTypi
OionoriyHO  akTUBHUX  J00aBok.  Hampuknan,
HOpMai3allii poOoTH HEpBOBOi CUCTEMH CHPHUSIOTH
BiTaMiHM rpynu B, siki MicTsThCst B HUX. JlogaTkoBuii
00CsT HEOOXI1THUX OpPraHi3My MiHEpabHIX PEYOBHH
Ta BiTaMiHIB 3'ABISETHCS 32 PaXyHOK N00aBOK, SKi
BHOCSTH JI0 peuentypd ximiOiiB. Bitaminu, ski

MICTSITBCS Yy IBOMY TIPOAYKTi, 3a0e3MMeuyroTh
ONITUMAJILHUN KUCJIOTHO-ITYKHUI OaaHCc opraHizmy,
Makpo- Ta MIKpPOEJIIEMEHTH MiITPUMYIOTh 3I0POB’S
CepIIeBO-CYANHHOL CHCTEMH, MOCHITIOIOTh
MeTaboIIi3M BYTJIEBOIB Ta KUPiB. X0 MIIeHNIH1
MOJIMNIIYIOTE POOOTY OpraHiB TpPaBICHHS 3aBASKH
MiJBUIIEHOMY BMICTYy MarHil0 Ta Kallilo, TpedaHi
XmilIi  CTUMYIIOIOTH  POOOTY  KPOBOTBOPEHHS,
HOPMaJIi3yl0Th poOOTy TPaBHOI CUCTEMH, BUBOISTDH
LIJIaKK 3aBISKH BMICTY B rpedaniii kpymi ¢omieBoi
KHCIIOTH, PHUC B perentypi XImiOIiB copuse
OUMILEHHIO OpraHi3My Ta HoOpMamizauii poboTn
HEPBOBOi CHUCTEMH, a BMICT SYMEHIO TIOJMIIIIY€E
poboty nedinku 8, 12].

®opmyJoBaHHA Hijeii craTTi. Metoro craTTi €
JOCTIDKEHHS JIOIIBHOCTI BUKOPUCTAHHS MIICHUITI
copry «KocoBumsi» Ta pOCIMHHHX Xap4OBHX
M00AaBOK TJOJY, JKEHBIICHIO Ta OONIMUXH B
TEXHOJIOT1] BUTOTOBJICHHS 36pPHOBUX XJIiOIIiB.

Bukiaaa ocCHOBHOrO marepiaiy JOCTiI:KeHHSI.
[Ipu ToBapo3HaBuiil omiHIl Ta (OPMYBaHHI SIKOCTI
HOBOT'O IIPOAYKTY I'OJIOBHUM € MOJENIOBAHHS HOTO

pEeIEnTYPHOTO CKJIamy Ta BCTAHOBJIEHHS
OIITUMAaJIBLHOTO CHIBBIJHOIIEHHS  KOMIIOHEHTIB
pelenTypu 3 YpaxyBaHHAM  TEXHOJOTTYHHX

MO>KJIMBOCTEH MpH BUPOOHUIITBI IPOAYKTY [5; 6].

OnHuM 3 OCHOBHUX (DaKTOpIB, SIKMH BIIMBAE Ha
(opMyBaHHsSI CIIOKUBHHX BIIACTHBOCTEH HOBHX
3€PHOBHX XJIIOIIIB, € BUJI 1 IKICTh BUX1JIHOT CHPOBHHH.
3 MeTor BUOOPY COPTY IIICHHUIl Oy MPOBEICHI
TEXHOJIOTIYHI Ta XIMIYHI JOCIIDKEHHS, JaHl SKUX
300paxxeHo y Taoa. 1.

ByrieBogu €  OCHOBHMM  KOMIIOHEHTOM
MIIEHUYHOTO 3€PHA, OCHOBHHU BYIJIEBOJ — 1€
Kpoxmaib y 3pa3ky mnineHuii «Kocosuisi» — 0yB Ha
piBHI 74,34%, B TOU 4Yac sIK MacoBa yacTKa OLJIKIB
ckiana 17,87%, mo Ha 70% Oinblie y TOpiBHSHHI 3
MIICHUIICI0 copTy «DaBopUTKAY.

Tab6saung 1
XimiyHUi cKJ1aj Ta MiKpoO6iooriyHi noka3HUKH (MacoBa 4acTka, % Ha a.c.p.)
p=20,95, n=3

. . MAGAM,

Bua nweHunui Byrnesogu| binku HKupu 3ona KYO B 1r

MweHunua copty «PaBopuTKa» 87,81 10,42 1,98 1,44 3,6%104

NuweHnuya copty «Kocosmua» 74,34 17,87 2,43 1,48 3,2*%104
Haiimenmri 3a KiJIbKiCTIO MAKpOHYTPIEHTH 3€pHA — Jns  3epHOBUX  KyJbTYyp, $Ki  37€0LIbIIOro

KHUPH, Y JOCTIKYBaHHX 3pa3kaX MacoBa YacTKa
akux ckiagae 1,98 ta 2,43%.

30/bHICTD € TIOKa3HUKOM BMICTY YacTKH
MiHEpAILHUX PEUOBHMH, HAWOUIBIIMK TOKa3HHK
XapakTepHuid Juis muieHuii copty «KocoBuis Ta
cknanae 1,48%, mo Ha 5% nepeBuilye 3Ha4YEHHS
LBOT0 TIOKA3HUKA Y MIIEHULI copTy «DaBopHUTKay.

epepoOISIIOTHCS Ha KPYIT STHI POILYKTH, TOJIOBHUM
TEXHOJIOT1YHIM TOKa3HUKOM € IUTIBYACTICTh 3€pHA,
BiJl SIKOT 3aJI€)KUTh BUXiJ] TOTOBOI MPOAYKLII Ta JIy3TH.

Cepen JIOCITIJDKEHUX 3pasKiB HaliMeHIa
IUTIBYACTICTh ~ XapakTepHa Uil  3€pHa  COPTY
«KocoBums» — 19%, mo pobutk #Horo Oiibin
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HEePCTIEKTHBHUM BUPOOHHMIITBA
X1101iB.

3a nanumu Mappaap M. P., 3nauek P. P., 3epHoBi
XJTIOI[I BUTOTOBIISIIOTH Y BEIMKOMY aCOPTHMEHTI, 3
NOJTaBaHHSIM pPI3HUX BHIIB 3E€PHOBUX KYJIBTYp Ta
30arauyBallbHUX CyMillled, IO MiABUIIYE KOPHUCHI
BIIACTHBOCTI IUX MPOMYKTIB [5]. Y mochimKkyBaHHX
HaMU perenTypax X1i011iB BapitoBalld MACOBY YacTKY
MOPOUIKY IUIOMAIB TJIONY, KCHBIICHIO, OOJMIMUXHU Ta
KyXOHHOi coyi. Bci KOMIOHEHTH miIaBain
MPOCIIOBAaHHIO Ta JIO3YBaHHIO. Y  pe3yibTarti
OTpUMyBanM XJiOUi 3 winmkHOrO 3epHa y Qopmi
KpYIJINX OpHUKETIB.

3MeHIIeHHsI BMICTy 3€pHOBOTO iHTpe/di€HTa Ta
301IBLIEHHS MacOBOI YaCTKU KyXOHHOI coii 10 1,0%
CTpHsi€ HE3HAUHOMY 3HIKCHHIO CTYICHsI HaOyXaHHS
3epHOBHX XJIIOIiB, 30UIBIIEHHS BMICTY KyXOHHOI
comi mo 1,5%  oOyMoBmIOE  MigBHILEHHS
JOCTIDKYBaHOTO TIOKa3HHKA.

LinpHE ouMIIICHE 3ePHO MiAIAI0Th IPOCIFOBAHHIO,
Ta JO3YBaHHIO Ha Barax, Cyxi MOApiOHEHI MOPOIIKH
POCIMHHKX N00aBOK Ta KyXOHHY CiJib 3BaXYIOTh Ta Y

I 3CPHOBUX

KOXKHUH 3pa3oK J0JAl0Th BOAY, IEPEMIIIYIOTh
MPOTATOM 5 XBWIMH JO OJHOpimHOI Macu. [loTtim
MOJAI0Th Yy CHelialbHUi OyHKep MAalluHH, [e
BiOyBaeThCS MexaHiuHA 1 TepMmiuHa 00podka 3 c.
npu t=140°C, y pe3ynbraTi y BUIJISIII OpPUKETIB
OTPUMYIOThH XJIOIIi 3 LITBHOTO 3€pHA Ta POCIMHHOIO
I00aBKOIO.

Y BuUpOOHWYMX yMOBax OynIH BHTOTOBIEHI

JOCTIIHI 3pa3KH 3E€pHOBUX XIJIOI[IB 3 METOI0
YTOYHCHHS ONTHUMAJIbHOTO BIiJICOTKA BBEICHHS
JI00aBOK.

Pocnuani no6aBKkM (MOPOIIKHM TJIOAIB TJIOAY,
JKEHBIIICHIO, OOJIIMUXK) BBOJWIM JIO CKJIaIy XJiOIliB
y ximpKocTi 3,0; 6,0% (tabm. 2).

KoHTponbHHI Ta TOCTIAHI 3pa3Ku OIIHIOBAIN 32
($i3UKO-XIMIYHUMH MTOKa3HUKAMHU. Ockinbku
POCITUHHI KOMIIOHEHTH B 3€PHOBIH CHPOBHHI CYTTEBO
3MIHIOIOTh ~ OpPTaHONENTHYHI 1  (i3uKO-XiMidHI
MOKAa3HUKH TOTOBUX MPOAYKTIiB, JaHI MOKAa3HUKHU €
HaWOUIbII BaXJIMBUMHU TPH OINHIN CHOXHUBHHX
BJIACTHBOCTEW IAHOTO BUJLY TOBApY.

Ta6aung 2

PenentypHuii cKjiaj, 3epHOBMX XJIiOLiB

3pa3ok

MoKa3HMKKM KoHTponb 1 > 3 2 5 6
3epHo nweHuLi copTy «KocoBuua» 99 97 97 97 95,0 95,0 95,0
MNopowok naogis rnoay - 3,0 - - 5,0 - -
MNMopoLWwoK nNao4is KeHblleHo - - 3,0 - - 5,0 -
Mopowwok naoAis o6ainuxm - - - 3,0 - - 5,0
Cinb KyXOHHa 1 1 1 1 1 1 1
Bcboro, % 100 100 100 100 100 100 100

BaxnuBuM 1moka3HUKOM HOBUX 3€PHOBUX XJTIOIIiB
MOKPAIICHOI SKOCTI € BU3HAUCHHS (hi3UKO-XIMIYHUX

MOKa3HHUKIB, BOHM XapaKTEpU3YIOTh  CIIOXKHBHI
BJIACTHBOCTI ~ XapyoOBOTO  MNPOIYKTy Ta ix
HiBYTJIEBOJTHUIA CTaH.

3HayeHHsT TOKa3HUKA CTyNeHs  HaOyXxaHHS

3HHM3WJIOCS Y BCIX JOCHIIHUX 3pa3kax Ha 8,9-15,7%,

a TIOKAa3HUWKA — BOJIOTOYTPUMYIOYa 3/aTHICTh — Ha
2,9-3,7% (3pa3ku 4-6).

3 miABHUINEHHAM BIJICOTKA BBEIEHHS 100aBOK IIO
BiJTHOIICHHIO JI0 KOHTPOJIIO 00’ €MHA Maca 3epHOBHX
xJTi0IiB 30ibIIy€eThCs Ha 16,4-19,7% y 3pa3kax 1-3,
MaKCHMajJbHE  3HAUYCHHS  JAHOrO0  IIOKa3HUKa
3aikcoBaHo y 3paskax 4-6, ski MicTate 6,0%
POCIIMHHUX Xap4YOBUX J00aBOK.

Tabauig 3

®i3nKo-XiMiYHi NOKa3HUKHU JOC/IiHUX 3pa3KiB 3epHOBUX XJIiGLiB

3pa3ok
lMOKa3HMKK KoHTponb 1 5 3 2 5 6
MacoBa 4acTka Bosioru, % 7,9 8,1 8,3 8,4 8,4 8,4 8,4
06’emHa maca, r/am3 544 551 553 558 615 610 619
CTyniHb HabyxaHHA, % 6,58 6,51 6,49 6,53 6,21 6,18 6,23
Bonoroytpu-mytoda 3aaTHicTb, % 8,10 7,88 7,82 7,90 7,80 7,77 7,75
Jani  nmocmimkenb cBimuate (puc.l), mo 1O 3a OCHOBHHUMM TIOKAa3HHKAMU XIMIYHOTO CKJIay

BIIHOIIICHHIO JI0 KOHTPOJIIO 3aMiHA YaCTUHH 3€PHOBOI
CHPOBMHHA HOBOIO  J00OABKOIO  TPHU3BOIUTH  JIO
HE3HAYHOTO 3HMKEHHS BOJIOTOYTPUMYIOYOi 3IaTHOCTI.

MpoaHaIi3yBa Xap4oBy Ta €HEPreTWYHy IiHHOCTI
HOBHX 3epHOBHX Xmi01iB (Tab. 4.)
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3pa3ok6

3pa3ok5

3pasok4

3pa3ok3

3pa3ok2

3pasokl

KoHTponb

Puc.1. Bosioroyrpumywo4a 3JaTHICTb AOC/TiAHUX 3pa3KiB 3epHOBUX XJIi61iB

Tab6aung 4

XimiyHMI CKJ1aJ HOBUX XJIiGLiB Ta CTYNiHb 3a40BOJIEHHA A060BOi NOTpe6oH

32 OCHOBHMMHU Xap40BUMHU peyoBrHaMu B 100 r npoaykTy, r (Mr); p20,95, n=3

3pasok 1 3pasok 2 3pa3ok 3
. Jobosa ) . .
Xapuosi pe4yoBuHM noTpe6a KoHTponb 1 BMICT rnoay BMiCT Fs:vucr
3% »KeHblueHto 3% | obninuxu 3%
Binku, r 80 10,38 15,29 15,21 15,89
Hupu, r 80 1,62 1,64 1,70 2,42
Byrnesogum r., B TOMy Ymnchi:
Kpoxmane, r 400 68,80 60,10 60,14 59,50
MoHo- i gucaxapugm, r 70 2,22 3,23 5,90 2,46
KniTKOBMHa, T 25 2,00 2,74 2,68 3,20
EHepreTnyHa WiHHICTb, KKan - 324 310 314 319
BimamiHu, m2/100 a:
TiamiH (B1) 1,5 0,40 0,33 0,34 0,33
PubodnasiH (By) 2,0 0,14 0,12 0,10 0,10
AckopbiHosa Kucnota (C) 70 - 20,47 2,58 0,12
HiauwnH (PP) 15,0 4,80 6,40 6,38 6,38
doniesa kncnota (Bg), MKr 200 37,4 40,6 39,4 41,2
MiHepaneHi peqosuHu, me/100 :

Kanin (K) 2500 323,00 339,00 341,00 344,00
Kanbuin (Ca) 1000 50,00 40,25 44,10 55,60
Marnin (Mg) 400 111,0 128,0 125,0 140,0
docoop (P) 1200 340,0 392,0 399,0 441,0
3aniso (Fe) 15 4,10 5,70 5,09 5,75

[opiBHIBLHUE aHAJI3 MMOKa3aB 10, MOPIBHSHO 3
KOHTPOJIBHUM 3pa3koM po3po0IIeHi MPOIYKTH MAIOTh
MiABHUIIEHY XapuoBy UiHHICT. Bwmict Oinka y
3epHOBHX XJOmsx ckiamae 15,29-15,89%, mo y
MOpPIBHIHHI 3 KOHTposieM Oinbme B 1,7 pasu. [lpu
BIANOBITHOMY  3HW)KEHHI  BMICTY  KPOXMAIIO
MOKa3HMK KIITKOBUHHM Y XJTiOISX Y cepeqHbomy B 1,5
pas3u MepeBuIye KOHTPOJIBHUH 3pa3oK.

Pe3ynbrati Hammx JOCHIHKEHb CBiI4aTh, IO
XJIOII, SIKi MAlOTh Y pPEeLenTypi POCIWHHI JI0OABKH,
XapaKTepU3YIOThCSl  3HIKEHOI  €HEPreTUYHOI0
LWiHHICTIO, e  HiATBEpAKYIOTh  pe3yJbTaTH
nocmimpkens loprayosa K. T'., Jlebenenko T. €. [3].
Ha ocHoBi momaBaHHS BiTaMiHIB, JOOAaBOK Ta 1HIIHX
MOKUBHUX PEYOBMH BUPOOHHKH CTBOPWIM XJIiOIi
¢biTHec-iHil.
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JlomaBaHHS 10 pEHENTYpH 3EPHOBHUX XJIiOIIIB
HaTypajJbHUX  POCIMHHHX  TOPOIIKIB  JAJIo
MOJKJIUBICTH IMiJIBUIIMTHA B HUX KUIBKICTh MakKpo- Ta
MiKkpoeseMeHTiB. HaltOinpima KiTbKICTh IpHITagae Ha
tdhocdop y gocmimHuX XITIOIAX 3 TIIO0M, KEHBIIIEHEM
Ta 00IIINX 00 BIAIIOBIAHO 392 mr/100r,
399 Mr/100r, 441 mr/100 r. BimHOCHO KOHTPOJIIO
HaWKpamui MoOKa3HUK Mad HOBI XJTiOI 32 BMICTOM
3ajiza.

3no6un A. A., MapruncoH E. A., Jluteuner C. I
Ta iH. [2, 9] CTBepMKYIOTh, IO IiJBUIICHUN BMICT
BiTAaMiHIB y peUenTypi XmiOIiB MOXIUBUU 3a
paxyHOK OOOJIOHOK 3€pHa Ta iHIIMX POCIMHHHUX
KOMIIOHEHTIB. Tak, BBEAEHHS 0 pELeNnTypHOIOo
CKJIa[y 3€pHOBHX XIIOIliB 3alpOTOHOBAHMX HaMHU
IHHOBAIITHUX POCIMHHUX n00aBoOK Jano
MOXKITUBICTh MiIBUIIATH BMICT acKopOiHOBOI
kucnotd y 3pasky 1 - 20,47 mr/100 r 3a paxyHOK
BBEJICHHSI TOPOMIKY TioAy. Bwmict Bitaminy B y
3pa3ky | cknas 0,12 mr/100 T, a y mocmiTHUX 3pa3kax
2T1a3mo 0,10 mr/100 1.

VY mporeci TOBaponpoCyBaHHS Ta AOBEACHHS JI0
CHOKMBa4ya  HAWTOJOBHIIIUM  3aBIAaHHAM €
30€peKEHHs] CIIOKMBHUX  BJIACTUBOCTEH  HOBHUX
3epHOBHX XJIOIB TOMY, IO, SK BiJOMO, TIpOIIEC
30epiraHHsl 3aBXAH CYMPOBOIKYETHCS 3HUKEHHIM
CTHOXKMBYHX BJIACTUBOCTEH XapuoBHX MpOAyKTiB. Ha
TPUBANICTh 30€piraHHs BILTUBAE CKIIAJ] XapdOBOTO
MPOAYKTY, I1HTEHCHBHICTh TIPOTIKaHHS B HBOMY
pi3HUX XIMIYHMX TWpOILECIB, a TaKOX MPHpPoJa

JIO0MaHUX  100aBOK, Mis SKUX MOXe Oyru
pisHOMaHiTHOMO [3].
[NMakyBanpHi MaTepianu y XapyoBid ramysi

3aCTOCOBYIOTb 3 METOI0 3aXUCTy INPOIYKTIB Bif
BILJTMBY 30BHIIIHBOTO CEPEIOBHINA, 3a0pYAHEHHS, [T
COHSYHUX TPOMEHIB, YTBOPEHHsI KPHIIOK, HaJlaHHS
MPOIYKIIiT eeKTHOTO Ta pUBaOIMBOTO
30BHIIIHBOTO BHUIJISAY, 30€peXEHHS CMaKy W
apoMarty IpOJyKTy.

[lpn maxkyBaHHI 3epHOBHX XJIiOIiB HalyacTiiie
3aCTOCOBYIOTh TakKi BHAM YIAKOBKH: 3BHYAMHY
Xap4OBY IUIIBKY Ta MOIMPOIiJIeHOBY UIiBKY [10].

XapuoBa IUTIBKa He MpU3HAYCHA Ui 30epiraHHs
3€pHOBHX XJIIOIIB MPOTSATOM TPUBAJIOTO Yacy, TOMY
IO MEPelIKOPKAE Ta3000MiHy MiXK YHaKOBaHUM
MPOJYKTOM 1 30BHIIIHIM CEPEJIOBUINEM, Yepe3 IO
MPOJAYKTH Y Takiii yHakoBIli JOCHTH HIBHJKO
NICYIOTBCSl, TAaKOXX BOHAa HE MpPU3HAYEHa IS
30epiraHHsl raps4ux MNPOAYKTIB, sKi  374aTHI
YTBOPIOBATH KOHJICHCAT, 1 IIe CIPUSE IBUAKOMY iX
ncyBasHo [12].

Marepianom, KUl IIUPOKO BHUKOPHCTOBYETHCS
JUIsl yIIaKyBaHHsI KOHJUTEPCHKUX Ta XI11000yI0YHNX
BUPOOIB, € MOJIMPOITIIEHOBA TUTiBKa, BOHA € CTIHKOIO
710 TEMIIEpaTypHUX PEKUMIB Ta HETATUBHOT'O BILUIUBY
pi3HUX  MIKpOOiB, HE 3MIHIOE  CIIOXHBHHUX

BJIACTUBOCTEH MPOAYKTIB Ta HE MICTUTH IIKIIJTHBHX
J00aBOK, CyMIIIICH.

Bci 3paskm  po3poOiieHMX 3EpHOBUX  XJIIOIB
MOMIIATH B 3BUYAHY Xap4yOBY IIOJIIETHICHOBY
IDTIBKY 1 TAKeTH 3 MOJIMPOMJICHOBOI IUTIBKH Ta
30epirajii OpoTATOM 5 MICSILIB NPH TeMIEpaTypi
18°C i BimHOCHi} Bonorocti mositps 75%.

3a TAHIMHA pe3ynbTaTiB JIOCTIKEHb
BCTaHOBJICHO, II0 JOCIITHI 3pa3KH, sKi 30epiranucs
OpOTSITOM ~ M'ATH  MicsWmiB B MakeTax i3
MOMIIPOMIJICHOBOI  IUTBKH, Mald  MPUEMHUH
BUPaXEHUH CMaK 3aCTOCOBAaHMX JJOOABOK Ta XPYCTKY
cTpykTypy. [lpu 1BbOMYy Yy KOHTPONBHOTO 3paska
CIIOCTepiraBcs CTOpOHHIN mpucMmak. lle ToBOpHUTH
PO Te, IO BKIIOYEHHS IO PELENTYpH 3epHOBUX
XJTOI[IB POCIIMHHUX NT00ABOK CIPHSE IMOIOBXKECHHIO
30epe)KEHHSI ~ OPraHOJENTHYHUX  XapaKTEPUCTUK
NPOIYKTY, IO 3yMOBJICHO HASBHICTIO Yy MPHPOIHUX
no0aBKax pEYOBUH, SAKI 3[aTHI CHOBUIBHIOBATH
Ipoliec TICYBaHHS MPOIYKIIii.

Ilin dgac 30epiraHHs 3epHOBUX XIIOIliB TaKOXK
criocTepirand 3MiHH (i3UKO-XIMIYHHX TOKAa3HUKIB
sKocTi. SIk BHOHO 3 HaBeneHHMX naHux (puc. 2), y
3paskax, sKi 30epiraiau y MmoJMpoIiIeHOBIH TUTiBII,
[0 BIAHONIEHHIO 10 3pa3KiB, sKi 30epiramm y
Xap4oBiil TIiBI, MacoBa YacTKa BOJIOTH 3pOCIIa, IO
MOSICHIOETBCSL THM, IIO MOJIIPOIIJICHOBI MaTepiain
BOJIOIIOTh KpammMu BOJIOTOHEIIPOHUKHUMH
BIACTHBOCTSIMUA. 3a WIICTh MicsmiB  30epiranHs
MacoBa 4YacTKa BOJIOTH Yy 3€pHOBHX XJiOIUIX, fKi
30epiranuics y XapdyoBiil IUTiBI, MiABUINWAIACS Y
cepenaboMy B 1,1 pasu, HaTOMICTh pH 30epiraHHi y
MOJITNPOMIJICHOBUX Marepiajax Ied TOKa3HUK B
cepenHpoMy OyB Ha piBHi 1,5 pasa.

3HWKEHHIO I1HTEHCUBHOCTI BTpPAaTH BOJIOTH Y
mporieci 30epiranHs CrpUsUIo BHECEHHS J00aBOK JI0
ckiany xmioiiB. Lle mosiCHIOEThCS TUM, 110 TPUPOJTHI
xap4oBi NT00aBKH, sKi Oymu BKIIOYEHI IO CKIAAY
pelenTypH 3ePHOBUX XJIIOIIB, MalOTh OLIBII BUCOKY
BOJIOTOYTPUMYIOUY 3JIaTHICTh, came Iei ¢akTop
JI03BOJISIE  TIO3UTUBHO  BIUIMHYTH Ha  TEPMiH
30epekeHHs XapuOBUX NMPOIYKTiB (puc.2).

8,9

10

o N b OO

KoHTponb

3pa3ok 1 3pasok 2 3pa3ok 3

£ [NaKyBaHHA 3pa3KiB y NONIETUNEHOBY NJiBKY

MakyBaHHA 3pa3KiB y XapyoBy NAiBKY

Puc. 2. 3MiHa YaCTKH BOJIOTH y AOCJAIAHMX 3pa3Kax
3epHOBUX XJIiGIiB y po1eci 36epiraHHsa
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Sx  Bimomo [8], TWiABHIICHWHA TOKa3HUK
TUTPOBAaHOI KHCJIOTHOCTI CBIIYHTH MPO 3MiHH
CKJIaJIOBUX XIMIYHHX PEUOBHH 3€PHOBOTO MPOIYKTY
ma  miero  GepMeHTiB  a00  MIKpOOpPraHi3MiB.
HasBHiCT, oOpra"iuHmx Ta JKAPHUX KHCIOT ¥
MPUPOAHUX Xap4YOBUX J00aBKax, SIKI BKIIOYEHI N0
CKJamy 3epHOBHX  XJiOIiB, TPU3BOAWTH  JIO
i IBUIICHHS BUX1THOTO 3HAYEHHS KUCIOTHOCTI.

PesynpraramMu mOCHiKEHb BCTaHOBIEHO, IO
3pa3KM 3€pHOBHMX XJIIOIIB MOJIMIICHOI SIKOCTI, SKi
30epiranucs y MOJMpONiIeHOBIH TuTiBIi, (haKTHIHO
HE 3MIHWJIM TOKAa3HUKU KUCJIOTHOCTI, sika Oyya Ha
pisni 4,3°H, natomicTs X611, SKi IPOTATOM HEpioLy
30epiranHs Oynm y XapyoBid IDIBIN, Maln
MOKAa3HHUKH 32 JTAHUM JIOCTIPKYBaHHUM TOKa3HUKOM
na pieui 7,1°H. Otpumani pe3ysbTaTi CBiguaTh IpoO
JOUINMBHICTh 30epiraHHs 30arayeHuX 3epHOBHX
XJTIOIIB Y TIOJIIIPOITiICHOBIH TLTIBI IPOTATOM IT'ATH
MicsuiB (puc.3).

7,5 7,3

o N B OO

KoHTponb 3pasok 1 3pasok 2 3pasok 3

i3 MaKyBaHHA 3pa3KiB y NONIeTUNEHOBY MJIBKY

MaKyBaHHSA 3pa3KiB y XapyoBy NiBKY

Puc. 3. 3MiHa KMCJIOTHOCTi 36 pPHOBHUX XJIiOLiB
3aJIe)KHO Bijl yIaKOBKH y nponeci 36epiranHsa

3a 10TIOMOTOI0 JaHUX KUCIIOTHOTO YHMCIIa MOKHA
TIPOCTEUTH 32 HAKOTIMUEHHAM KUPHUX KUCJIOT. IXHs
IHTEHCUBHICTh 3YMOBJICHA YMOBaMH Ta TEPMiHAMH
30epiranHs, penenTypHUM CKIQJOM MPOAYKTY Ta
BJIACTHBOCTSIMU ITaKyBaJIbHOTO MaTepiaiy.

[lcyBaHHS mNpOAYKTYy MOXe BigOyBaTHCS TIpH
HESIKICHOMY TaKyBaHHI Xap4OBHUX MPOJIYKTiB, IO
NPU3BOJAMTH /IO  TJIBHIICHHS  BOJIOTOCTI  Ta
TEeMIIEpaTypyd y TOBII XapyOBOTO MPOIYKTY, i €
i7IealbHAM  CEepeIOBUILEM IS PO3BUTKY PI3HUX
BUJIB MIKPOOPTaHI3MIiB Ta 3yMOBIIOE ITiJIBUIICHHS
KHCJIOTHOCTI.

Ha puc. 4. HaBemeHo pe3yNbTaTH AOCTiIKECHD
3MiHHU KUCIIOTHOTO YHCTIa XKUPY Y Tpo1eci 30epiraHHs
3CpHOBHMX XJIOIIB, fKi CBiIYaTh MpPO Te, WIO
TTOJTIIPOIIJICHOBI  IUTIBKM BOJIOMIIOTH 3aXUCHUMH
BIIACTUBOCTSIMH, SIKi  CIIPHUSIOTH  TallbMyBaHHIO
HAKOMUYEHHS BUIBHUX JKUPHUX KHCJIOT, TaKOX
BBEJICHHSI POCIMHHHX JIOOABOK SIK MPHUPOIHUX
AHTUOKCUIAHTIB  CIPHUSAE 3HIKCHHIO KIUTBKICTH
BUJIHHUX KUPHHUX KUCJIOT Y MOPiBHSHHI 3 KOHTPOJIEM.

6,5

o N B O ©

KoHTponb

3pa3sok 1

3pasok 2 3pa3ok 3

l NaKyBaHHA 3pasKiB y NONieTUAEHOBY NAIBKY

MaKyBaHHA 3pa3KiB y XapyoBy NAiBKY

Puc. 4. 3MiHa KM C/IOTHOTrO YMCJIA )KUPY 3€pPHOBUX
XJIiGLiB 3a/1€’)KHO BiJ yIaKOBKM y npoueci
36epiraHHs

Ha miacraBi mpoBeeHUX MOCIIIKEHb BUSBJICHO,
mo Ui 30epiraHHs 30aradeHuX 3€pHOBUX XIiOIliB
JIOLIJIBHO BUKOPHCTOBYBATH MOJIIITPOITICHOBI
IUTIBKH, SIKi TAPAaHTOBAHO MO3BOJIIOTH MOJOBKUTH
TepMmiH ix 30epiranHs mo 14 7mi6 3 He3HAYHHM
3HMKEHHSM (Pi3MKO-XiMIYHUX TTOKa3HUKIB

BucHoBKkM Ta mepcHeKTHMBM  MOAAJBLIIHX
MOCTIIKEHD. Ha mijicrasi JIOCIIIKEHD
OpTaHOJIENITHYHUX Ta (PI3MKO-XIMIYHUX MOKAa3HHKIB
3€pHOBMX XJIOIIB JIOBEJCHO JOIIBHICT BBEICHHS
no ix peuentypu 3% POCIMHHMX KOMIIOHEHTIB
TJIO/TY, XKEHBIIIEHIO Ta OOIIMTUXH, 110 Ja€ MOXIIUBICTh
MOKPAIIUTH Xap4oBY Ta G10JOTIYHY IIHHICTh HOBOTO
MPOJYKTY WIISXOM IIiJBHINEHHS BMICTy OiNKIB Ta
3HIDKEHHS €HePreTHYHOI I[IHHOCTI y TOpiBHSIHHI 3
koHTposieM Ha 4,5, 3,1, 1,56%. "apanToBanuii TepMiH
30epiraHHsi 3epHOBHX XJIOIIB y MOJIMPOMIJICHOBIH
i 3a temneparypu (18+2)°C i BimHOCHI# BoJjIO-
rocti noBitpst 70-75% cknamae SMicsiiB.
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H.B. HoBukoBa, H.H.AHTOHeHko. Lle/iecOOGpPa3HOCTb HCNOJIb30BaHMA MNIIEHULbI
copta «KocoBuma» M pacTUTe/NbHbIX OOGOraTUTE/IbHBIX J00ABOK B TEXHOJIOTHHU
U3rOTOBJIEHUS 3€PHOBBIX XJIEOL,0B

Lleavlo daHHOU pabombl A645emcst UccaedosaHue YeaecoobpasHocmu Ucho/b308aHUsl NWeEHUYbl copma
«Kocosuya» u pacmumesibHbIX nuujesblX NOPOWKO8 6OSPLIUHUKA, HCeHbUWeHs U 06/enuxu 8 mexHo/02ul
U320moe/ieHUsl 3epHO8bIX Xx1e6Uyos. Ilpu oyeHke @GuU3UKO-XUMUYECKUX C80licme @dumochipbsi yCmaHosaeHa
yes1ecoobpaszHocmsv 88edeHus 8 peyenmypy 3epHo8bIx X1e6408 do 3% pacmumeibHbIX KOMNOHEHMO8 60pbILHUKA,
JHCeHbUWEeHs U 006/1enUXuU, NOBbIWEHHbIU npoyeHm 86800a pacmumesbHbIX KOMNOHEHMO8 Conpoeoxcoaemcs
NoBbIWEHHBbIMU IHEP2eMUYECKUMU 3ampamamu Ha Npou3e00cmeo daHHO20 8uda nuwegozo npodykma.

Kawuesslie caoea: pacmumesibHoe Cblpbe, 3epHo8ble X./16'6L{bl, nopowok 60ﬂpblLUHl,lKa, NOPOWOK JHCeHbUWEHA,
nopowok o0b6/1enuxu, nweHuya copma «KOCOSUL{H».

N. Novikova, N. Antonenko. Feasibility of use of wheat variety "Kosovitsa" and
vegetable concentrating additives in the technology of producing grain loads

The purpose of this work is to study the feasibility of using wheat of the "Kosovitsa" variety and plant food
powders of hawthorn, ginseng and sea buckthorn in the technology of making cereal crisps. When assessing the
physical and chemical properties of phyto-raw materials, the expediency of introducing up to 3% plant components
of hawthorn, ginseng and sea buckthorn into the formulation of cereal loaves was established, an increased
percentage of input of plant components is accompanied by increased energy costs for the production of this type of
food product.

Keywords: vegetable raw materials, grain breads, hawthorn powder, ginseng powder, sea buckthorn powder,
wheat of the "Kosovitsa" variety.
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