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3ATAJIBHA XAPAKTEPUCTUKA POBOTH

AKTyaabHiCTh TeMH. M'sika spa NIIEHUALS K TOJOBHA NPOJAOBOJIBYA
KyJIbTypa XapaKTePHU3YEThCS MUIBUIICHOK BHMOTJIMBICTIO JO HaWBaKJIMBIIINX
(akTOpIB  30BHIIIHHOTO  CEPEAOBUIIA, SKI BUIPIBHIIOTHCS  BUHATKOBOIO
PBHOMAHITHICTIO, CYBOPICTIO 1 MIHJMBICTIHO B 4acl 1 mpoctopi Tomy mepen
CEJICKITIE0 CTOSATh BHUKJIIOUHO BaXKKI 3aBJIAHHS, MOB's13aH1 3 00'€KTUBHOIO OLIIHKOIO
COPTIB Y KIIIMAaTUYHUX yMOBax [1-3].

[To nanbie 30UTbIEHHST BUPOOHUIITBA 3€PHA MOKITMBO, FOJIOBHAM YAHOM, 34
PaxyHOK 3POCTaHHS BPOKAWHOCTI 1 3HWKECHHS BTpar, B TOMY WYHCJI 1 BIJ
3aXBOPIOBaHb. [[INBHIICHHA 1 MAaKCUMaIbHE BUKOPHUCTAHHSA AaJalNTUBHOIO
NOTEHLIATY COPTIB - HAWTOJIOBHILIE 3aBJaHHS CY4aCHOTO POCIMHHMIITBA, PILLIEHHS
IKOi BHU3HAYAETHCS 3HAHHSAM OIOJIOTTYHUX OCOOJMBOCTEH, SIKI MPOSIBISIOTHCS
KYJIbTYPOIO B KOHKPETHHX €KOJIOTTYHUX yMOBax [4].

VY 3B'M3Ky 3 LMKIYHICTIO MPOUECIB 3MIHM MOTOJM, MEPIOAUYHUANA aHANI3
METEOaHNX 3a OaraTopiyHMi mNepioJi B KOHKPETHOMY PEriOHI J03BOJISIE
KOPHUT'YBATH CTPATETIIO CENEKILi 1 BINOOPY COPTIB.

OnHa 3 akTyanbHUX MPOOJIEM CYYaCHOT CENEKINli - 1€ CTBOPEHHS COPTIB 3
BHCOKO €KOJIOTTYHOO MJIACTHYHICTIO 1 CTAa0UIBHICTIO BP OKak0 38 pOKaMH [5].

MeTta A0CHIIKEHb NOJIATAE B OLIHI[I COPTIB MIICHUIS M'SKOi spoi Ha
NOKa3HUKHU BPOKAHHOCTITA IKOCTI.

Jlia peanizaiii NOCTaBJICHOT METH BUPILIYBATUCS HACTYIHI 3aBAAHHS:

- OPOBECTUBHANPOOYBAHHS COPTIB MIIEHWII APOi Ta  OLIHUTH
CTaOUIBHICTL yposkaiHoCTI 17151 [lonTaBchkoi oOnacTi,

- OL[IHUTH COPTH MIIEHHLII APOi 3a MTOKA3HUKAMM SIKOCTI 3€PHA,

- JaTh PEKOMEHAAIlli TOCOAAapPCTBAM 00JIaCTI MO BUPOIILYBAHHIO SIPOT
MIICHUIIL,

- OLIHUTH €KOHOMIYHY €(EKTUBHICTH BHPOINYBAHHS COPTIB MINCHUII
MSKO1 Apof.

O0'eKT 10CTITKEHHSI: COPTH MIICHUIII APOT.

IIpeamer noc/igskeHHs: BIUIMB COPTY HA TOCHOJAPCHKO — IIHHI O3HAKH



COPTIB MIICHUL SPO.

Metoau gocaigxensp. [linpaxyHku Ta cnocTepeskeHHst OyIM MPOBEACHI MO
3aTBEPIKEHUM  METOJMKaM, BHUKOPUCTOBYBAIM  METOAM  KOPENSUIAHOTO,
JUCTIEPCIAHOTO, CTATUCTUYHOTO aHAII31B.

HaykoBa HOBH3HA oJep:kaHMX pe3yJbTaTiB. Bnepme B yMoBax
[TonraBchkoi 00MacTI OTpUMaH1 aHi MPO BIUIMB COPTY Ha mpoiec (opMyBaHHS
NPOAYKTUBHOCTITA SIKOCTI 3€pHA MILEHUII MSKOT pOi.

IlpakTu4He 3HAYEeHHS OAEpP:KAHUX pe3yabTaTiB. B xomi npoBeacHHS
JOCHIIKEHb O OILHII BPOKAMHOCTI, METEOPOJIOTIYHUX YMOB 1 CTaOUIbHOCTI
COPTIB Apoi M'AKOi MUICHWII B YMOBAaX HAUIOTO TOCIOJAPCTBA BUSBICHO Kpallli
COPTH Ta BOPOBAMKECHO ISl BUPOLTYBaHHS.

OcoOuctuii BHecOKk 3a00yBada IMOJSITa€ B TOCTAHOBII HEOOXITHUX
3aBJaHb, MPOBEICHHI EKCIICPUMEHTIB, B CTATUCTHUYHIA 0OpoOui 1 myOiKarisx
OTPUMAaHUX PE3YJbTaTIB, B PO3p0oOIl PEKOMEH Al MO BUPOUIYBAHHIO MIICHHUII
apol.

Iy6aikanii. Marepianu MbkHapoaIHOI HAyKOBO-MPAKTUYHOI KOH(pepeHLii
«Cy4acHa HXKEHEPIS arpoNpPOMHKCIOBHX 1 XapuOBHX BUPOOHUITBY «DOpMYBaHHs
CTPYKTYPH BPOKar0 MIIEHUI M'SIKOi ApOi 3aleXHO Bl copTy» 25-26 muctonana
2021. Xapkis, /lepaBHuil G10TEXHONOTTYHUAN YHIBEPCUTET.

CrtpykTypa Ta 06csr poGoTH. 3arajbHuii 00CAT MaricTepChbKOi TUMITOMHO{
poOOTH CTAHOBUTH 53 CTOPIHKM KOMIT FOTEPHOTO HabOpy, MICTHTHh 9 TaOnuip, 3
PUCYHKA Ta 6 JOMNATKIB, BKJIKOYAE BCTYI, 7 PO3JAUTIB, BACHOBKHM Ta MPOMO3MUILI
BAPOOHMUTBY. CHUCOK BHKOPHUCTAaHHWX JITEPATYPHUX JUKEpen Hamuye 74

HaWMEHYBaHHS.



PO3JAL)I 1. OCHOBHI HANDPIMH VY MIJIBHIIEHI
BPOKAHMHOCTIAPOI MAKOI HIITEHAITI

1.1 ExoJoriuni acneKTH a1anTHBHOCTI NIII€HU I

[TinGip GarbkiBChKHMX (hopM MpwH TOpUAM3ALI - OJTHA 3 BUPILIATLHAX YMOB
ycrixy OyJb-siKOi CENEKIIHHOT MporpaMu, TOMY JaHOMY MUTAHHIO TPUAUISIETHCS
BEIMKa yBara. YWM CHJBHINIE 1 CYBOPINIE €KOJOTIYHI YMOBHM, TUM OlIbLIe
BKIIMBO, 100 OJIMH 3 0AaTHKIBCHKUAX COPTIB IPH riOpuan3aitii 0yB NpUCTOCOBAHU A
JI0 KOHKPETHUX YMOB [6-8].

Ha nymxy B. A. 3umkiHa, B. B. MemkoBa, B. A. Canira, €kojoriisa
MJTACTUYHICTh COPTIB - 1€ iX 37AaTHICTh CTAOUILHO (hOPMYBaTH BUCOKUA ypokail B
HIMPOKOMY apeajl 1 Npu AJOCTAaTHBOMY PO3MAiTl MOTOJHMX 1 arPOTEXHIYHUX YMOB
[9].

BceebiuHa exkonoriyHa OMIHKA COPTY BKpaid HeoOXimHA st €(EKTUBHOTO
BUKOPHUCTAHHS BHXITHOTO Marepiainy B cenekuii [6,10]. o cyyacHuUX COpTIB
Opea'sIBASIOTBCS AYKE BUCOKI BUMOTH. BOHM TOBHHHI BOJIOAITH KOMILJIEKCOM
rOCIMOIAPChKO-IIIHHUX 03HaK [11]

bm3bko 50 OCHOBHMX O3HAK, SIKUMHA NMOBHHEH BOJIOJITH ICATBHHUIA COPT
MUICHUL, BUAUIEHT B KiacuuHid npani H.I. BaBunoBa «TeopeTmuHi OCHOBH
cenekii pocauny [12].

BrnuBe exosoriuHux (GakTopiB BHOCHTH CYTTEB] KOPEKTHBH B MPOLIECH POCTY
1 CTBOPEHHS MNPOJAYKTHUBHOTO TMOTEHIIATY POCIUMH. 3a CBOEK MPUPOJOKD
eKCTpeMaibHI (PaKTOpW pi3HI, 1 iX Aid JU(PEPECHIIFOEThCS HaA ajanTailiiHi, sKi
MOUIKO/UKYIOTh 1 JiETajbHIL. UMM CWIBHINIE «THCK» CEPEAOBHINA, TUM BHIIC
BUTPATH €HEPT1i POCIMHA HA MIATPUMKY CTAaOUTbHOTO PIBHS HOTO JKATTENISAIBHOCT1
[13].

[Tix cTIKICTIO PO3YMIFOTh 3ATHICTH 30€piraTt i MATPUMYBATH HOPMAJIbHE
(PYHKLIOHYBAaHHSI OPraHidsMy NP BIUIMBI €KCTpeManbHUX (akTopiB. CTIHKICTh €

IFCHCTUYHO KOHTPOJLOBAHUM CIIAAKOEMHOIO O3HAKOK), XapaKTCpU3YIOUHMCh



HOPMOIO peakii reHotumny [14]. Peanizaiis HENOXUTHOCTI BUSBIISIETHCS JIAIIE B
TOMY BHUNAQAKY, KOJIM POCIMHA BHSBISETHCA I BIUIMBOM EKCTPEMAIBHOTO
(daxkTopa. J[0 OCHOBHMX €KOJIOTIYHHMX BIUIMBIB, Jisl SIKUX BHKJIMKAE BIAMNOBIAHY
PEAKIII0 1 3HUKYE CTIAKICTh, CHII BIIHECTH €KCTPEMAJIbHI TEMIIEPATYPH, CUIIbHY
HCOJIAILI0, TEPIIAT BOJOTH, HAJTUIIOK coJich Ta Hie [15-17].

[Tpobnema apanrtamii 3aBXkAu 3aiiMaia NEHTPAIbHE MICIHE B EBOJIIOLIAHOT
TeoPii 1 0coONMMBO B cenekii [18].

TepMiHOM  «ANANTUBHICTH»  MO3HAYAKOTh  3JATHICTh  OpPraHi3BMy
MPUCTOCOBYBATUCS A0 TOTO YW 1HOIOTO cepenoBuma. CTpykTypHi abo
(YHKLIOHATBHI 3MIHM OpPraHiBMy, sKi 30UIBIIYIOTH HOTO JKUTTE3ATHICT,
BIDKMBAHHS, TEMII PO3MHOXKCHHS, B TMONYJSLUIMHOT TEHETHMKM HA3WBAKOTh
anantuBHUMU [19]. AnanTUBHICTH MPOSBIASETHCS 4Yepe3 HAOYTTS O3HAK
(amanTHBHUX) 1 OPUCTOCYBAIBHHUX (PYHKIIH, IO CHPHUSIOTH MPHCTOCYBAHHIO
OpraHi3MIB 0 NEBHUX YMOB cepenopuiia[20].

Barato ycmagkoBaHi O3HaKM OpPraHi3MIB BIAMOBINAIOTH Tid YW  HINIA
0COOMMBOCTI X 3BHYAMHOIO CEPENOBUINA MPOXKUBAHHA 1, TAaKUM YHHOM,
CHPUSATIIMBOI JKUTTS OPraHi3MiB B IbOMY cepenoBui [21].

[Ipo amanramiro JOUUIBHO TOBOPHUTH JIMIIEC MO BITHOWICHHIO 10 MEBHUX
KOHKPETHUX, SIK Iy>K€ 3araJlbHUM, TaK 1 CHEATbHAM MOP(POPU3AOTOTHYECKUM
BJIACTHUBOCTSIMH PO3TJIIHYTHX OPraHi3miB [22]

Ananramis BinoOpaskae BCE€ PIBHOMAHITTS BITHOCUH POCIUMHM 1 PUTOLEHO 32
3 HABKOJIMINHIM CEpeAoBUIIeM [23]. Apantaiiss MOXE MaThH PBHUN XapakTep,
NPUCTOCOBAHICTh YHIBEPCAILHOIO THITY € CTIAKOK B MPOLEC €BOJIFOLII, 1 TOMY
OpraHiBM MOCTIHHO aKyMYJIFO€ aJanTOBaHi O3HAKKA IIUPOKOTO 3HA4YeHHs [16,24].
By3bka €konoTi4Ha aAanTUBHICTh XapakTEPHA MPU ONTUMAJTbHIA JKATTEMISITBHOCTI
OpPraHi3My B KOHKPETHUX YMOBAX 30BHIIIHBOTO cepeaoBuia. [1lnpoka exosioriuHa
aIANTUBHICTh TOKA3y€ BUCOKY MPOAYKTHBHICTh B PI3HUX arpOCKOJIOTTYHUX 30HAX 1
CTAHOBUTH BEIIMYE3HUI IHTEPEC B KYJIbTYPi MIIeHHL [25].

Bunuisitore 3aKOHOMIPHO TEPIOAUYHI (PAKTOpU cepenoBuiia; 1000B1 Ta

CE30HHI 3MIHM KJIIMAaTUYHUX YMOB, TPHUBAIICTh JHS, IO BU3HAYAIOTH O10JIOTIUHI



UK. AfanTaitis 10 X YMOB Ma€ €BOJIIOLINHE MOXO0 KEHHS [26].

[TposiB €KOJIOTTMHUX YMHHHMKIB CIOCTEPIracThCsl B CHCTEMI «TEHOTHIT X
cepenouiey. Ilpu 1bOMy 3a3Buuaii BCl (PAaKTOPU TICHO B3aEMOTOB'S3aHI
Exonoriuni gakropu abo iX CYKyNHICTh MO-PI3BHOMY JIFOTh Ha POCIVHH B PI3HI
(da3m HOro OHTOreHe3y, a TakOX B 3AICKHOCTI Bi HOTO J>KUTTEBOTO CTaHY.
Cneuudika BIUIMBY CEPEAOBHINA 3aJICKUTh Bl CHNOCO0Y PO3MHOMXEHHS 1
TEHETUYHOT CTPYKTYPH monysiii [27].

JIMBOBW)KHA ~ 3/ATHICTH  OIOTMYHMUX  KOMIIOHEHTIB  arpO€KOCHCTEM
OPUCTOCOBYBATHCS 10 BapbUPYIOLIMM YMOB HABKOJMIIHBOIO CEPEIOBMINA € iX
OCHOBHOO BIIMIHHOKO BJIACTUBICTIO. [IpH bOMY aanTUBHAN MOTEHIIAT KOKHOT O
BALY OOYMOBJICHMHA MOAU(PUKALMOHHON 1 TEHOTUIIMYECKOW MIHJIMBICTIO,
(yHKLIOHATbHA B3a€EMO3B'A30K SKMX HA PIBHI TETEPO3UTOT 1 TETEPOrEHHUX
NOMYJISIIA BUCTYMAE B SKOCTI OCHOBHOIO MEXaHBMY CaMOPETYJSLii >KHBHX
cucteM. He3BakarouM Ha YHIBEPCATBHICTh OCHOBHMX MDISIXIB aganTailii BCIX
JKUBMX OPraH3MIB, aIaTUBHUI MOTEHINIAT KOYKHOTO BUY, [0 XapaKTEpU3ye HOTO
31aTHICTh JO MPHUCTOCYBAaHHS B OHTOTEHE31, BIATBOPEHHS 1 F€HOTUIAYECKOM
MIHJIMBOCTI, CHEHUPUHUA 1 €BOJIOMIMHO OOYMOBJCHHH. XapakTEpPHOIO
OCOOJIMBICTIO  aJanTHMBHUX PEAKIIA BHIIMX €YyKapioT € iX TEHETUYHO
JIETEPMIHOBaHA IHTETPOBAHICTh, SKa 3HAYHO MIACWIOE MOXIMBOCTI iX
KOMITEHCATOPHOK), CHHEPTETUYHOI, KyMYJIATHBHOT camoperysiii [28-30].

be3cymMHIBHO, cy4yacHe CBITOBE BUPOOHMIITBO MPOAYKTIB POCIMHHHIITBA
0oOMEeXEHa B 3HAYH1HA MIP1 HECTIPUSTIIMBUMH EKOJIOTTYHUMHA YMOBAMH.

OauH 3 HaNPSIMKIB 10 CTBOPEHHIO HOBUX COPTIB BUKOPHCTOBYE TEOPETUYHI1
PO3POOKH MOJIEICH COPTIB 3 MEBHUMHU O3HAKAMM 1 BJACTUBOCTSAMM, BIAMOBIIHUMH
BHCOKMX PIBHIB BPOKAK0 1 HOTO IKOCTI B 3a1aHUX yMOBax cepenoBuma[31].

Jlpyruili mmsx cnpsiMOBaHWH HA TOJIMIIEHHS YMOB POCTY 1 PO3BHTKY
POCJIMH B MPOLECI OHTOTEHE3Y 3 METOK OTPUMAHHS BHCOKOSIKICHOTO 1 BUCOKOTO
Bpokar [32]. Ognak Tpeda 3a3HAYUTH, UIO 111 HAMPSMKHU TICHO B3a€EMOIOB'SI3aH],
TaK K BOHU COMPAOTHCS HA 3HAHHS HABKOJIMIIHBOTO CEPEIOBHUIIA, B IKOMY POCTE

1 PO3BHBAETHCS POCITMHA.



[Tpy xapakTepucCTHIl CTYNEHs peakiii reHoThny ado momymsuli Ha 3MIHY
YMOB CEPENOBHUINA YacTO BUKOPUCTOBYIOTh TMOHATTS «IUJIACTHYHICTH» 1
«CcTabuIbHICTHY [12,33].

CTaOUIbHICTh COPTY - MOKA3HWK CTIAKOCTI peaniBaiii ado MEeBHOrO
(eHOTHIY B PBHUX YMOBax CEPENOBUIIA. Y HIMPOKOMY CEHC1 CTaOUTbHUM
BBAKAETHCS T€HOTHI, KWW Tak cTAOUII30BAHO, IO 3MIHA CEPEIOBHINA HE BIJINBAE
HA PO3BHUTOK O3HAK, TOOTO 3HAYEHHS O3HAKH B PI3HUX €KOJOTTYHMX YMOBAaX HE
BIIPIBBHIETHCS Bl CEPEAHBOTO IO COPTY, BiAl HOTO reHETUYHO| cepeanboi [ 18, 34].
Y BY3bKOMY CEHC1 CTaOUIBHICTh BU3HAYAKOThH, K CTYMIHb CTIAKOCTI peamBaii
aIanTUBHOTO €(EKTY TEHOTHUIY 1 CEpeaoBHINA a00 CTYMIHb BIAXHUICHHS (POPMH
BIITYKY Ha 3MIHY YMOB CEpPEIOBUIIA KOHKPETHOTO TEHOTHITY Bl CEPEIHBOTO
BIATYKY BCIET CUCTEMU AOCHIIKYBaHUX reHoTHmiB [17, 35].

JUTs IHTEHCUBHHX TEXHOJIOTIA MOTPIOHI COPTH HOBHUX THIIB, 3 MAKCHMAIbHO
MOKJIMBOK0 BPOKAWHICTIO B THX UM IHIIMX arpOTEXHOJOTMMHHUX yMoBax. lle mae
JIOJJATKOBHI CTUMYJT 10 PO3POOKK MPoOIeMHU i10TUITIB, a00 MOJIE1 COPTY. [HIIMM
TaKUM CTHUMYJIOM € HEOOXIIHICTh CTBOPEHHS IUIACTUYHUX COPTIB 3 BIJHOCHO
cTaOUIbHOK BPOKAWHICTIO B PI3KO PO3PBHAKOTHCS O METEOPOJIOTTYHUM YMOBaM
pokw [36].

CydacHe CUTbChbKE TOCMOJAPCTBO Mae MOTPeOdy B OMIHII €()EKTUBHOCTI
NPOAYKTHBHHAX MPOLECIB, PE3YJAbTATOM SIKHX € IMEBHA BPOXKAMHICTH 111 CKIaI0BI.
Taka oIiHKa JJO3BOJUTh KPallE 3PO3YyMITH O CHOBHI TEHAECHIII TOJIMIICHHS COPTIB,
a TAKOK J1a€ MOMIJIMBICTh migiOpaTy 1is ridpuausanii GopMH, IO pO3PIBHIAKOTHCS

PIBHEM OKPEMHMX MPOLECIB 3 MPUHLIUIIOM B3aEMHOTO AOTIOBHEHHS [37].

1.2. Bnoiue  arpokJiMaTH4HMX YMOB Ha  BPOKAMHICTH
NIe HA I

VYPpOskalHICTh CUIbCHKOTOCNOAAPCHKUX KYBTYP, B T. 4. 36PHOBUX, 3AJICKUTh
Bil 0araThbOX YMHHUKIB, CEPENl SIKUX MOrojia 3aiiMae 3Ha4YHE MICIE. 3a JTaHUMH
HAYKOBHMX YCTAHOB, HAa YaCTKy MOTOJHUX YMOB AOBOAMTHCS Big 44 mo 55 %

3arajlbHOI aMIUIITYIM KOJIMBAHb BPOKAMHOCTI, BUKJIMKAHWUX CIUTbHAM BILUTUBOM



Oaratbox ¢axrtopis [12, 38].

IcHye nymka, 10 3B'S30K BPOKAWHOCTI 3 KJIIMAaToM 1 MOroJ0k0
NOCHAOIOETECS Y MIPY 3POCTaHHS PIBHS arpOTEXHIKM 1 3arajabHOi KyJIbTYpH
3emyiepoOcTBa. OaHak nocmmkeHHs @, Jlaprras [36] mokazanu, 110 3 MiAHOMOM
KyJIbTYPHU 3eMJIEpOOCTBA 3B'A30K 3 KJIIMATOM 1 OTOJ0k0, &, OTKE, 1 HEOOXITHICTh
BpAaxXyBaHHS OCTAHHIX, HE 3MEHOIYEThCS, a 3pOCTac. 30KpPEMa, HOBI
BHCOKOTPOAYKTUBHI COPTH, BOJIOAIFOYM MIIBUILIEHOK YYTJIMBICTIO 10 YMOB
CECpPENOBHUINA, OJHOYACHO NOTPEOYIOTh 1 B MAaKCHMAaJbHIA onTuMmiaii ii
napametpis [15, 39].

3a nanumu €. [1. Konaparenko [40], Bii3HaY€HA HEraTUBHA CEPEAHBOT CHIN
3B'SI30K BPOXKAK SAPOi MINEHWI 3 TEMIEPATypOrO MOBITPS, sKa MOCHIWIACA B
CTEMOBIMA 30H1 B MEPIOA KOJOCIHHS - BOCKOBOT CTUTJIOCTL.

OcCHOBHMM (PaKTOPOM, IO BHU3HAYAE PIBEHb 1 CTIAKICTh BPOKAMHOCTI, €
XapaKTep BOJHOIO 1 TEMJIOBOTO PEXKHUMIB. 3aJIC)KHO Bil HUX PIBEHb BPOXKAWHOCTI
3€pHa o pokax To najae a0 2-4, To migHiMaeTbes 10 15-20 w/ra [41].

3a nanumu C. . Jleontbera [42], B ymMmoBax 001acTi 3B'I30K BPOKaHHOCTI
MIICHUL 3 OMaaaMH, a TakoxK rigporepmiuauM koedimientom (I'TK) mepioay
YEPBEHb - JIMINCHb NO3WTUBHA, a 3 CEPEAHbOJAOOOBUMH TEMIEparypamu -
HeratuBHa. [Ipu npomy HailOIMBIIME BIJMB HA BPOKANHICTE B 30HI HANAKOTH
METEOPOJIOTTYHI YMOBH JIBOX JICKA]l BETETAllli: TPETIA - YEPBHS 1 MEPLIOT - TUIHS.

Y cydacHOoMy 3eMJIepOOCTBI COPT BHCTYMAE SIK CaMOCTIHHUN (pakTop
MIIBUIICHHS BPOKaWHOCTI Ta SKOCTI Oy Ib-IKOi CUTbChKOTOCIOAAPCHKOT KYJIBbTYPH.
[Topsia 3 arpOTEXHIKOKO BIH Ma€ BUPIMIAIbHE 3HAYEHHS 711 OTPUMAHHS BUCOKHX 1
CTaMX BpoO’KaiB. BinoMo, MmO Big BOPOBAIKEHHS y BHPOOHMUTBO OUIbLI
MPOJYKTUBHUX COPTIB MpHUOaBKa Bposkaro 3MIHIOEThCS Bl 12,0 10 15,0 % [18, 43].

B ymoBax 3axigHoro Culilpy BpOKalHICTh 3€pPHOBHX B 3HA4YHIA Mipi
3QJIGKATh Bi XapakTepy BOJIOr03a0e3MEUYEHHs 1 TEMIIEPATYPHOTO PEXKUMY
BEreTAllfHOrO0 MEPIOAY, MIHAMBICT SKHX NPHU3BOJAWTH A0 CHIBHOI  ii

BapiadenbHOCTI [44].
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1.3. OCHOBHI HANIPSIMH B CeJICKIIT MIIIC HU i

['0TOBHMM pPE3EpPBOM MiABUUICHHS BPOXKAMHOCTI MIIEHUIN 1 €PEKTHBHOCTI
3€pHOBOTO BHPOOHMITBA B LIOMY € CTBOPEHHS 1 BBEACHHS B BHPOOHWITBO
HOBITHIX BUCOKOBPO’KaHUX COPTIB, II0 BOJIOMAIOTH KOMIIJIEKCOM TOCHOAAPCHKO -
IIHHUX O3HAaK 1 BIacTUBOCTEH [45].

Crpareris cenekiii copsMOBaHa Ha CTBOPEHHS COPTIB, Kl (OPMYIOThH
BHCOKY MPOAYKTUBHICTh, IO BOJIOJIFOTH BUCOKOIO TUIACTUYHICTIO 1 Al TUBHICTIO
0 3MIH yYMOB 30BHINIHBOTO cepenoBuina. [Ipy mbOMYy HOBI COPTH TOBHHHI
BOJIOJITH KOMIUIEKCHOK CTIMKICTIO A0 IMIKIITUBUX (PAKTOPIB HABKOJMUIIHBOTO
cepenosuia [46].

VY cenekuiifHii mMpakTUl MPAarHyTh A0 CTBOPEHHS COPTIB 3 KOMIUIEKCOM
IPYHTOBHUX O3HAK 1 BIACTUBOCTEM, OJIM3BKUM 110 i1€aIbHOTO TUMY. Jlumie mo qi0Hi
COPTH MOKYTbh 3alHSITH T'IHE MICILIE B CUTbCHKOTOCIIOAAPCHKOMY BUPOOHUUTBI[16,
47].

OpnHak HE BC1 COPTH OJIHAKOBO MOKA3YKOTh ce0€ B OJHUX 1 TUX )K€ YMOBAX
0o0poOiTky. OTxe, HeOOXiTHMI nudepeHiioBaHMi MiaXiA 10 Nia00py COPTIB B
KOHKpeTHUX ymoBax. OcoOJMBO BIH B@KJIMBUH B JaHWH 4Yac, Kojau Oararo
rOCHOAApPCTB HE MOXKYTh 3a0e3ledyyBard MOCIBH BHCOKUM arpooHoM 1
KOMIIJIEKCOM 3aXHCTy POCIMH. TOMy IIIKOM OYEBHMJHO, IO TOCMOJApPCTBAM 3
PBHUM €KOHOMIYHUM PIBHEM HEOOXITHUI 1 pB3HUIA copTOoBUii cknan [48].

Y CTBOpPEHHI COPTIB BEIMKE 3HAUYCHHS Ma€ TPUBAIICTh BETETALIHHOTO
nepioy, Mpu IbOMY YHMMAay PoJib MPEACTABISIOTH, K CMAIKOBI 0COOIMBOCTI
COPTY, TaK 1 KOMIUIEKC [PYHTOBO-KJIIMAaTHYHUX 1 arpOTEXHUHAX yMOB [ 10, 49].

TpuBanicCTh 1 CMIBBIAHOIIECHHS MDK(PA3HUX MEPIOAIB - 3HAUYILE AJaNTHBHE 1
rOCIMOaPChKO-I[IHHA BJIACTUBICTh B CENEKIMi MUICHUIL 3 HUX OJIM3bKO MOB'si3aH1
NPOAYKTUBHICTh, YPAKEHHS XBOPOOAMH, MOCYXOCTIUKICTB 1 AKICTh 3€pHA [36, 50].

Benukoi mwkoam Bposkaro 3aBae BUISITAHHS POCIMH. Buiisiranss, oco06nuBo
B PaHHIi Mepioa, 3a3BHYAil CYyNPOBOIKYETHCS CWIBHHM YPAKECHHSAM IPXKEHO 1
BUKITMKAE WIYIUTICTh 3€PHA MPU OJHOYACHOMY 3MEHUICHHI YMCJIa 3€PEH B KOJIOCI.

[Ipy MmiBHBOMY MOJIETAHWW YCKIIQAHKOETBCS MPUOMPAHHS 1 3POCTANOTh BTPaTd
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3epHa. HaciHHs, oTpumaHi 3 moJir ¢tedia, JaroTh yposkail Ha 15-16 % Hmkue, HbK
y 3BUYalHUX POCIUH [9].

Axanemik L. I. Kamuenko BBAKaB HABaKITMBILIUM
HApPOJHOTOCIMOIAPCHKUM 3aBJIAHHIM HE TUTbKH 30UIbIICHHS BPOKAHHOCTI 1 IKOCTI
3€pHA MIIEHUL, ajie 1 MABUIICHHS CTIHKOCTI CTBOPKOBAHUX COPTIB 10 OCHOBHHUX
xBOopoO [51].

[ToMmiyaemMO B OCTaHH1 pOKH (iTOCaHITapHA AecTadUIBAlllS arpOEKOJOTTHHUX
CHUCTEM BUMAara€ MPUCKOPEHOI CENEKIlI COPTIB, CTIMKUX HE TUIbKH J0 HAHOUIbII
HIKIJTMBAM OKPEMUM MATOTEHIB, aji€ 1 0 KOMIUIEKCY 30yIHUKIB XBOp0oO. Tomy
BITUM3HSIHI Ta 3apYODKHI CENEKIIOHEPH BCE OUTbIIEC YBArd NPUAUISIIOTh A1anTHBHOT
CeNEKII Apoi MILEHUII 1, 3aCTOCOBYIOUHM IJIACTUYHICTh BU1Y, 3ACHOBYIOTh COPTH 3
BEJIMKOK MPUCTOCYBAILHOK PEAKIIEI0 HAa MIHJIMBI YMOBH 30BHIIIHBOTO
cepenosuma [52].

OCHOBHMMHM aCTEKTaMU CEJEKIli Ha TPUBATY CTIAKICTh MIIEHUI A0
HAROUThII MIKIVIMBUX MATOTEHIB €: 3A1IHCHEHHS MOCTIHHOTO KOHTPOJTIO 32 CKJIAIOM
1 CTYNEHEM BIPYJIEHTHOCTI NOMYJISIIi MATOTEHIB, PETJIAMEHTYBAHHS! BUKO PUCTAHHS
JOHOPIB 3 IACHTHYHUMH TI€HAaMH PE3UCTEHTHOCTI MO perioHax. lIpoBencHHs
NOCTIAHOTO TOINYKY HOBHX JIKEPEN CTIAKOCTI K CEPeN KOJIEKUIMHUX 3pa3KiB
PBBHOMAHITHOTO MOXOKEHHS, TaK 1 cepel AMKUX (POpM MINEHHII 1 ii poanyiB;
BKIIFOUCHHSI B CEJCKIIAHUI MpoLec BUCOKOEPEKTUBHUX T'€HIB PE3UCTCHTHOCTI B
NO€EIHAHHI 3 HECTIEIU(PIYHUM 3aXMCTOM IPOTH NarorexHHa [53].

[Tponec cenekiii pociMHA-rocnoaap MOBUHEH OYTH O€3MEPEPBHUM 3
BUKOPUCTAHHSM MPUCKOPIOIOYKMX HOTO CydacHMX METOMIB OioTexHoJsori. BiH
NOBUHEH BUIMEPEMKATH « CENEKIIF0» MaToTeHIB [2, 10], IopoKy 3HUUIYIOTh 3HAYHY
YaCTUHY IJIOLI 3€PHOBUX KyabTyp. HallOinbim pe3ynbTaTUBHUM 1 EKOHOMIYHHM
crocoO0OM 3aXMCTy BPOXKAKD BII MOCYXH € BUBEICHHS 1 00POOITOK CTAOUIbHUX A0
NOCYXH COPTIB [54].

B yMmoBax mocyxu 0COOJMBHIA HTEpPEC MPEACTABISAE MIABHULICHHS TEMITIB
HAIMBY 3€pHA HA 3aKIIOYHMX €Tanax OHTOreHe3y. BByanbHuili BinOip Ha

BHIMOBHEHICTh 3€pHA JO03BOJIIE BHSBISATH HAWOUILIN MOCYXOCTIHKI T'€HOTHIIH,
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0CO0MBO B MEPIOA HAMBY, IO Y3TOJKYETHCS 3 JaHUMH JOCJIIHUKIB B IHIIAX
I'PYHTOBO-KJIIMaTiyHUX 30Hax [10, 55].

HaiiGuib1r 00'eKTMBHUM KPUTEPIEM OLIHKH IMOCYXOCTIHKOCTI € Maca 3€pHa 3
OJMHHLI Tonl ado MPOAYKTHBHICTH arpo@ironeHo3is. BHacminok 1mporo npu
BUJIUICHHI MPOAYKTUBHINIMX T[E€HOTHUIIB 3 BIIMIHHOK BHKOHaHHS 3€pHA
ABTOMAaTUYHO BITOMPAOTHCS 1 OUIBII NOCYXOCTIHKI KJIacH.

Ha paymky Jneskux AOCHIAHMKIB, TOCYXOCTIHKICTE POCIMH MIICHUI
3QICKATh BII Takux (AKTOPIB, sIK TEXHOJOTIE OOpOOITKy, 3a0e3MeUYeHICTh
BOJIOTORO, TETJIOM, TIOYKUBHUMM PEYOBHAHAMM [7].

Jlyxe BaKIMBO, OO B yMOBAaX MOCYILIMBOTO KIIMAry COPTH Apoi M'AKO1
NmeHUIl (GOopMyBald HE TUIbKA BHCOKY BPOXKAMHICTH, a W Manu BUCOKY ii
cTabuIbHICTIO. CTabUIBHICTh THM BULIC, YAM MEHILIE KOJUBAHHS BPOXKANHOCTI MO
pokax [28].

3 (BIOJOTYHOT TOYKH 30py, 3OUIBIIECHHS BPOXKAWMHOCTI COPTIB B
NOCYLUIMBIA 30HI 3aJCKWTh Bil POOOTH aCMMUBILIAHOrO amapary 1 Luioi
CYKYITHOCTI MPOLECIB, 10 BU3HAYAKOTh HAKOTIMYECHHS O10MAacH Ta ii rOCIoJapChKo-
KOPUCHOI 4acTUHU, 00YMOBJIEHE OUIBII MPOAYKTHBHUM BUKOPUCTAHHSM BOJIOTH
[55]

BaximBorw 03HakOW B CeNeKUii pocauH Oynaa 1 3aMIAETbCs  iX
OPOAYKTUBHICTE.  [IposSiB  MOTEHWIATy MNPOAYKTUBHOCTI  OOYMOBIIOETHCS
TEHETUYHOK 1H(OPMALED, 3aKIaACHOI B POCIMHHIA KIITHHI, 1 YMOBaMH
CEPENOBHINA, B IKMX POCIUHU POCTYTh. CENEKIlis HA MABUIICHHS MPOAYKTUBHOCTI
BUKOHY€ OJIHY 3 HAllB&KYMX 3aB/IaHb. 34 ICHYFOUMMH OLIHKaMH, BHECOK CEJIEKIIIT B
MIIBUIICHHS BPOKAMHOCTI 32 OCTaHH1 ACCATUIITTS OIHIOETHCS B 30-70 %, 1 € BCi
NIICTaBH  CTBEP/UKYBATH, IO POJIb JAHOTO YHWHHHKA Oyae HE3MIHHO
ninBuryBarucs [49,16].

BpoxaifHICTh MIIEHUI 3aJIEKATh HE TUIBKH Bl (PAKTOPIB HABKOJMIIHBOTO
cepenoBuina, a i 0OpoOIIOBAaHUX COPTIB, 3aBASIKA TOMY, IO IUJIACTUYHICTH 1
AIANTUBHICTH 10 PI3BHUX YMOB BHUPOILYBAHHS € CYTTEBUMU COPTOBUMHU O3HAKaMH,

K1 BCTAHOBJIFOKOTh HOTO IPOAYKTUBHY CTAOUTBHICTH [9].
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buibmiicTe JOCHIIHMKIB BB@XKA€, 10 COPTH 3 BUCOKOK MOTEHIIHHOIO
OPOAYKTUBHICTIO OUIBII YYTJIMBI 0 €KOJIOTIMHUX CTPECCOpaM 1 iM BJIACTUBA
3HAQYHA AMIUIITYJa Bapia0eIbHOCTI BEIMYHMHHU 1 SKOCTI BPOKAK0 B HECTIPUATINBUX
yMoBax cepeaoBuma. O HaK 3 TOSBOO COPTIB MICIIEBOT CEJIEKILi, MPUCTOCOBAHUX
J0 KOHKPETHMX MOTOJHO-KITIMAaTUYHUX YMOB, KOE(DIiEHT Bapiauii MOXKe
3HwKyBatucs 10 19,1-22.1 %. Lle minTBepaKye BUCHOBOK NPO TE, IO COPTH
CUTbCHKOTOCMOAAPCHKUX KYJIbTYP (OPMYIOTh HAHOUIBII BUCOKWN ypoOKaid, sK
MPaBUJIO, TaM, JI€ BOHHU BifceaekToBaHui [50].

ToMy, HE3BaXAIOUM HA CKIIAAHE (PIHAHCOBE CTAHOBHUIIE, BUPOOHUKH 3€pHA
3000B's13aH1 CTPIMKIIIE BHOPOBAIKYBATH HOBITHI COPTH MINEHHMI, SKI Kpauie
aIanToBaH1 A0 MICLIEBHX YMOB.

[Tpu nbOMyY JOLUILHO BUPOILILYBATH HE OJMH, a 2-3 pailOHOBAHUX COPTH, SIKi
BIAMOBIIAIOTE BUMOTAM I[IHHUX 1 CUJIbHUX COPTIB MINEHUI 1 3/1aTHI (JOpMYyBaTH
BUCOKOSKICHE 3¢pHO [3].

J1J1sl yCHIIHOTO BUKOHAHHS 3aB/IaHb MO 30 UTIIEHHIO BUPOOHUIITBA3EPHA Ta
TOJIIIIICHHA HOro SKOCTI MalOTh 3HAYCHHSA HE TUIBKH NOCATHCHHS CENEKIi, a i
nojajbuIa HTEHCH(IKALIS 3€pPHOBOrO TOCMOJAPCTBA, MPUCKOPEHHS HAYKOBO -
TEXHIYHOTO MPOTPECY, CTPIMKE BIPOBAKEHHS HOBHX COPTIB Yy BAPOOHUITBO [5].

Omxe, COpT ApOi MUICHULI CTaB B JAHWHA Yac HAWBAKIMBILIMM (PAKTOPOM
€KOHOMTYHOTO 3pOCTaHHS CUTbCHKOTOCIO AP ChbKOTO BUPOOHHUIITBA.

Henoouinka posii copty B 30UIBIIEHH] BPOXANMHOCTI 1 SKOCTI MPOYKIIT
NOXOJUTh BII TOTO, IO 3YCTPIHAIOTHCS Y HBOTO NEPEBArd B MOBHIA MIPI MOXKYTh
BUSIBUTHCS BUHATKOBO MPHU CTBOPEHHI HEOOXITHUX YMOB BUPOILLYBaHHs. JIuie B
€IHOCTI COPTH 3 TEXHOJOTTYHUMHM YMOBaMHM 3a0€3MeuyeTbCcsl 3POCTAHHS

BPOKaHOCTI1 i1 cTaOUTBHICTH [13].
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PO3ALJ12. OB'€EKT JOCJIKEHb

1.1. boraHiYHa XapaKTepUCTHKA KYJIbTYPH

Pin mumenuiu Triticum L. BigHOCHTBCSA 10 ciMeiicTBa M'sTiiikoBi (Poaceae
Barnhart), a00, 3a ctapoto kimacu@ikariero - 31akoBi (Gramineae Juss).

Cepen xmiOHux 3makiB pig Triticum L. BHUPBHIETHCS HaHOUTHIIAM
noiMopdmMom [44]. Bel Buaum nieHwm, a ix 27, NoAUISIOTECS Ha YOTUPH TPYIH
3a KUIBKICTIO XPOMOCOM, YTBOPIOKOUM MOJIILIIO T AHUH psij [4].

Outorenii poay Triticum aetanbHO AOCHIIKEHA 3 3aCTOCYBAHHSAM PI3HHUX
METO/IB: MOPQOJIOTHHOTO, UTOJIOTTYHOTO, IMYHOXIMIYHO T'O 1
enexkTpogopernyHoro [15].

I'ekcamoinnoi Buau (n = 21) marote renomu A, B1 /] - T. aestivum L., T.
macha Dek. et Men., T. spelta, T. vavilovii Jakubz., T. campactum Host., T.
spaecrococcum Pers., T. petropavlovskyi Udacz. et Migusch. I'enomu A, BiC - T.
zhucovskyi Men. et Er. [22].

B nanwii 4yac BBaXXaeTbCsi BCTAHOBIIEHWM, IO JAOHOPOM reHoMy D € Ae.
squarrosa L. [13], a noHopom reHomy B OyB eruionc 3 cekmii Sitopsis (Jaub. et
Spach.) Zhuk. [21]. 'enom D Mae Benmuke €BOJIONIMHE 3HAYEHHS, OJTHAK BIH HECE B
c001TeHN CIPUHHATAMBOCTI 10 XBOPOO.

[lepBuHHMME apeanaMu (LEHTpaMK (POPMOYTBOPEHHS) MILEHHII MPUHHATO
BBakatn llepenneaziarcekuii, Cepea3zeMHOMOPCHKUNA 1 AOUCCUHCKUH. 3 1UX
LHEHTPIB 1 BIIOYBAIOCS MOLIMPEHHS BUAIB NIICHULbL MO BCid 3eMHIA Kymi [18].
[TmeHnnsg B MpoLECi €BOJIIOLI MPH B3aEMOAlL JHOAMHM OTPUMAa BEIMYE3HY
PBHOMAHITHICTH B CBOEMY BHI0BOMY 1 coptoBoMy ckiaal [12]. Ocpira
cnequ(pIUHUX E€KOJIOTIMHUX TPy BIIOYBAIOCS B PBBHUX E€KOJIOTIYHWX HIMIAX T
TUCKOM CTpecoBUX (pakTopiB. B pe3ynbrari nommMopdizamy CBITOBUH TeHO(POHT
MIICHULI BETMYE3HUH 1 pBHOMaHITHHM [ 1].

CucTeMaruka MIICHULI, IKa BAKOPUCTOBYETHCS B HAlll KPaiHi, 3aCHOBAaHA
Ha poOotax H. I. BaBunopa [16]. B nanmii uwac cuctema poay Triticum L.,
po3poodusiena y BypaLi neHuii BIP iv. H.I. BaBunosa [21]. Cepen rekcamioianoi

MUICHAL HalOUThn nommpeHa mnueHuns M'sika (T. aestivum L.). Bona €
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OCHOBHOIO XJTIOHOKO KYJbTYpOK B OararboX KpaiHax cBiry. [lmeHunsg M'ska,
3aBJSKH PI3BHOMAHITHOCTI CMAJKOBOTO Marepiaay, OJUH 3 HaHOUIbII TJIACTUYHUX
BUJIIB KYJIbTYPHHUX POCIIMH. Apeal IbOTO BUAY OXOIUIKOE BCl KOHTUHEHTH 3€MHOT
Ky, 1i BUPOLIYIOTh B HAWPIBHOMAHITHIIIMX TPYHTOBUX 1 KIIMATHYHUX YMOBax
[16].

Burcoka nnacTMYHICTE NIIEHUI] NOB'sI3aHA 3 HASBHICTIO (OPM, IO MAKOTh
ApoBUi 1 03uMuid TUn po3BuTKy [11]. Bua BukmouHo mnomiMopdHUil K 3a
crnocoOoM KUTTA (03MMI, TOJNy0o3iMHE, sApi GOpMH 1 IBOPYYKH), TaKk i MO

Mop@oOionoriyHi o3Hakamu [12].
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Puc. 1 KoJsioc nenuui

Ha m'skiif mueHuin 30CepeKeH0 OCHOBHY yBary CENEKIIOHEPIB 3axiTHOTO
Cubipy. Ii BUKIOUHO BHCOKHMI TOMMOP()I3M 103BONSAE CTBOPIOBATH COPTH, LIO
BIIMOBINAIOTH CYYaCHUM BUMOTaM 3€pHOBOTO BUpoOHuULTBa [10].

Buan apoi miueHWni pB3HOMAHITHIE COPTIB O3MMOI 3a TPUBATICTIO
BEreTaIIiHOrO0 MepioAy, WO TOB'S3aHO 3 MOUIMPEHHSM SPOi T'PYNMU B PIBHUX
reorpauHuX 30HAX.

TpuBanicTh BEreTaiiiHOTO MEPIOAY Bi MOCIBY 10 AO3PIBAHHS B 3AJIEKHO CTI
Bil TCHOTUIY 1 €KOJOTTYHUX (akTopiB KoJmBaeThes Bin 70-80 mo 120-130 mif.

PocnvHn mmeHnni 10 KOJIOCIHHS OCOOIMBO YYTAMBI A0 PIBHOI JOBXKWHU IHS,
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TEMIEPATYPH, BOJIOTOCTL
JKurreBnii iuki1, a0 OHTOTEHES, MIIEHUI{ CKJIAJAETHCS 3 IBOX MEPIO MTIB;

- ITlepumii - gaza BereraTMBHOTO POCTY, MPH SKIA ije GOPMYBaHHS KOPEHIB,
ctebua, TMCTs, TOOTO OPraHiB, Ikl BAKOHYIOTh BKIIMBI (PYHKII XapuyBaHHS,
JIUXaHHS, BOJOOOMIHY, CHHTE3Y 1 IEPECYBAHHS PEYOBUH B OPraHBML

- Jlpyruii nepion - reneparuBHas ¢aza, npu gk BinOyBaeTbcs PopMyBaHHS

OPraHiB PO3MHOEHHS; KOJIOCA, KOJIOCKIB, KBITOK 1 3¢pHIBOK [30].

2.2. BioJ1oriyHi 0c00MBOCTI KYJIbTYpH

[ToTpeda pociuH y (akTopax 30BHINIHBOTO CEPEAOBHUINA B PI3HI MEPIOAH
OHTOTEHE3Y pI3HA 1 3aICKUTH BT TEHOTHUILy, TEMIIEPATYPHOro, BOJHOTO Ta
CBITJIOBOTO PEKUMIB, MICIISl 3pOCTaHHs, TPYHTIB 1 6aratboX HIIMX (akropis [42].

[ToTeHLIiHI MOKITMBOCTI TEHOTHITY POCJIMH MPOSBISIFOTHCS TUM SICKPABILIE,
YUM TMOBHIIE BIAMOBINAKOTE €KOJIOTTYHI (PAKTOPU HOr0 BUMOTAM, 1 HE BUIAKOBO
BHJIATHI CEJICKI[IOHEPU 3aBXKIHM HAJABAIA BEJIMKOTO 3HAYCHHS PI3HOMAHITHUX
(hakTOPIB 30BHIIIHLOTO cepenopuia[31].

[Tpuponnmii BinOip, OyAy4d HACIIAKOM CEPEIOBHINA, POOUTH ICTOTHHIA
BILIMB HA (JOPMYBAHHSI TEHOTHITY CEIECKTIPYEMUX POCIIHH.

«UnuM rmmOmme #jpe DOCHHKEHHS, YAM BHINE CTAlOTh BUMOTH 10 CENEKIIIi,
TUM OUTbIIE JOBOJAUTHCS MPHUAUIATH yBard CTOCYHKAM CEPEIOBMINA 1 COPTH,
BUSBJICHHS IHAMBIAyAIbHUX COPTOBMX OCOOJNHMBOCTEH B CEHCl BUMOTH
arpoTEXHIKM, 10OpUBA, MAO0PY MEBHUX YMOB 1 paiiOHIB KyJIbTypm» [13].

Ynponoex Bererauii MIIEHHUIS spa TPOXOAUTh 12 MOCHIAOBHUX ETalliB
OPraHoOTeHEe3y, SKAM BIAMOBINAKOTH Taki a3y pocy H PO3BUTKY: MPOPOCTAHHS
HACIHHSI, TOSBA CXOJIB, KYUIHHS, BUX|] B TPYOKYy, KOJIOCIHHS, IBITIHHS,
(hopMyBaHHS Ta HAJIMBAHHS 3€PHIBKU, CTUIJIICTh 3€PHA.

Hecraua Bosiorn, azoty ta pocdopy B Ll Mepiol HETaTHBHO BIUIMBAE HA
PO3BUTOK KOJIOCA i MPU3BOINATH 10 3MEHILIEHHS KUTBKOCTI KOJIOCKIB Y HBOMY.

3a 35-40 nmHIB miCs KYIIHHS MOYMHAETHCS KOJIOCIHHS, a e 3a 3—5 JHIB
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nieHuls 3aiBitae. B ymoax noMipHoi Temneparypu nosirps (20...22 °C) upitiHHS
OJHOTO KOJIocaTpuBae BT 3 10 5 AHIB. MacuB Binugitae 3a 7—10 aHiB [23].

3epHO  Apoi  MIIEHWI 3AeOUTBIIOTO  3aB’A3YE€TbCS B PE3yJbTari
CaMO3aIuJICHHS, aJic ¥ MOKJIMBE i MEepeXpecHE — 3a MIIBUIICHOT BOJIOTOCTIL

KopeneBacrucTema nieHNI CKIAAAETHCS 3 IEPBUHHNX, a00 3apOJKOBUX, TA
BTOPUHHMX, a00 BY3JOBUX, KOpPIHIIB. By370BI KOPIHLI IHKOJIM Ha3WBAKOTh
crednopumu [43].

[TpopocTarouu, HaCiHHS CIIOYATKY YTBOPIOE OIMH F'OJIOBHHIA, 800 OCHOBHMUIA,
KOPIHEILb.

[ToTiM 13 OazanbHUX BY3JIB 3apOJKOBOrO MariHid BOJHOYAC 3 SIBJISIOTHCS
Oyropku, sKi, 30UTbIIYIOYUCh y MPOIECI CBOTO POCTY, AOCATAIOTH BEIUYUHU
NEPIIOr0 KOPIHIS Ta YTBOPIOKOTH 13 HAM IMEPBUHHI 3apOJIKOBI KOPIHI[I MIICHHMII
[13].

VY nuieHuni spoi HalvyacTile HapaxOBYKOTh B 4 10 6 NEPBUHHHUX KOPIHLIB
HAa OJMH MNPOpOCTOK. [lepBHMHHI KOPIHI JOBOJI WMIBHAKO POCTYTh. J[0OoBHii
OPUPICT Yy HUX CTAHOBUTH OJIM3BKO 2 ¢cM. Ha MOMEHT MOsIBM CXOIB iXHsS BHCOTA
cTaHOBUTH 7—10 cM, a Bxke 3a ¢IM JTHIB — csrae 25 ¢m [23].

HaciHag mimenuni spoi mouwHae nmpopoctard 3a temmneparypu 1...2°C.
Cxou BUTPUMYIOTH 3aMOpo3ku 10 -8...-10°C, a y ¢azi kyunHHs — 10 -7...-9°C.
OntuMaibHOK TeMmmeparyporo s KyunHHs € 10...14°C, ans KoJoCiHHS i
HaMBaHHs 3epHa — 16...20°C, mig nocturanus — 23...25°C.

Bucoki temneparypu B nepioJ] HaIMBaHHs 3€pHA HETATUBHO BIUIMBAOTh HA
Horo gopmysanns. 3a temneparypu 38...40°C y pociuH nmieHuI spoi yepe3 17
rOJMH HACTa€E mapaiy MpoauXiB, YHACTIIOK 4OTO (POPMYIOETHCS IUTHO CKIIE 3€PHO.

[TpopocTaroumn, HACHHHS MIIECHUI] Spoi BOMpae BoAu B KulbkocTi 5055 %
BiJl BIacHoi Mmacu [21].

Tpancnipaniinuii koediieHt — 400-450.

Kputnunuii nepioa BITHOCHO 3a0€3TMEUEHHS BOJIOT0K0 — L¢ (ha3a KyILIHHS
Ta Buxoay pocymH B TpyOky (IV-VIII eranu opranorenesy). Hectaya Bojoru B

el nepio1 CpUuYrHSIE 30UTIIEHHS KUTbKOCTI O€3IITIIHUX KOJOCKIB [43].
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3a mepiojaMu BereTauii MIIEHUIS BUKOPHUCTOBYE TaKy KUIbKICTH BOAH (%
3arajlibHOTO CMOKUBAHHS 34 BEreTalliiHUA nepion): cxoau — 5—7, KyliHHs — 15—
20, Buxia B TPyOKy 1 KoOJOCIHHS — 50—-60, MosiouHa cturimcts — 20-30, BOCKOBa
CTUTITCTh — 3-5.

Kpammmu nns nmeHuni spoi € CyraMHKOBI YOPHO3EMHI, KalITaHOBI, CIpi
nia30JmcTi IpyHTH 3 pH 6,0-7.5.

Kucm rpyatn notpibno BanHyBatu. KopeHeBa cuctema B spOi MINEHWII
pO3BUHEHA cnallle, HDK B 03UMOi, TOMY BOHa JA00pe pearye Ha BMICT Y IPYHTI
PYXOMMX €JIEMEHTIB >KMBJICHHS [2].

3a popmyBaHHs 1 T 3epHA MIIEHI APOi BUHOCHTS 13 IPYyHTY 35 - 40 KT a3oTty,

10 - 12 - pocdopy, 20-30 kr - kamro [23].
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PO3aA1LU13. YMOBU TA METOJUKA TPOBEJIEHHA TOCJI/I’KEHb

3.1. 3aranbHi BiToOMOCTI PO rocnoAapcTBO
1. TICIT'A® Ypoxkaii' [Tonraschkoi 00acTi Kodensubkoro paiiony
2. T'ocnogapcTBO cHEMiAIBY€EThCS HA BUPOLIYBaHHI 3€PHOBUX 3 PO3BHHYTUM
TBAPUHHUITBOM
3. 3eMJIEKOPUCTYBAHHS TOCIOAAPCTBA. 3arajibHa 3eMenbHa 1oma — 472ra,
opHoi 3emy — 431 ra, CiHOKOCIB — 26ra, nacoBuul— 15ra.
4. Top(stHUKHM BIICYTHI.
5. 3a TpyHTOBHM penbePOM 3eMETbHUI MAaCHB TOCTOAAPCTBA SBISIE COOOKO
PIBHHHY.
Teputopis 3eMenb TrOCMONAPCTBA IMMPOKO XBHJSICTA, PO3UYJICHOBAHA
HErMMOOKUMU OalTkaMM 3 TIOJIOTUM CXUJIaMU, 3yCTPIHAKOThCS HEMNTMOOKI 3anauHu.
4. llpuBarHe cinbcbkorOcnoaapcebke mignpueMctBo [ICIT «AD  Vpoxaii»'
[TonraBcbkoi o0nacti, KoGendupkoro paiioHy po3tamoBaHuid B 15 kM. BiA
pailoHHOTO IEHTPY Ta B 67 KM Bif 00J1aCHOTO.

5. Biagctane rocnoaapcTea Bl MyHKTIB peam3anii TpoAYKIii CTaHOBUTE 80 KM.

Tabnmuys 3.1
Y poxaifHICTh CUILCHKOTOCTOAAPCHKUX KYJIbTYP i IVIAH MOCIBY HA PIK PO3pPOOKH
CHCTEMH
KynbTypa VYPposkalHICTh 32 OCTaHHI 3 POKU [TnanoBa
2019 2020 2021 YPOKalHICTh, 1/Ta

[Tmenunsg o3uma 54.6 53,0 61,0 63,1
LlykpoBi Oypsiku 245,1 | 251,1 300,2 3452
SUMIiHb 442 38,2 42,1 45,3
I'opox 29.3 31,1 32,0 35,2
[Twennng spa 44,1 39,6 50,6 54,3
COHSIIHUK 25,1 31,2 30,1 33,6
Kykypynsza 83,2 74,5 79,1 85,6
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Tabnuys 3.2.
CiBo3MiHH rocmoaapcraa
CiBo3MmiHa Ne ot UepryBaHHs KyJIbTYP [Inowa,ra

1. momeoBa 1 [Tmennus o3uma 40
2 Kyk-3a Ha 3epHO 40
3 Suminb 30
4 ITmenng o3uma 60
5 Kyk-3a Ha 3epHO 40

Bcerworo 200
2. TonbOBa 1 I'opox 31
2 [Tmenng o3uma 40
3 LlykpoBi Oypsiku 50
4 Kyk-3a Ha 3epHO 50
5 Suminb 30
6 COHSLHUK 40

Bcerworo 231

Bcerworo OPHUX 3EMEJIb 431

3.2. I'pyHTH rocnogapcrsa 1a ix arpoxiMmivHa XapakTe pucTHKa

OCHOBHI OpHI TPYHTH TOCHOAApCTBA MPEACTABICHI YOPHO3EMAMHU
(COJIOHIIFOBATUMH, KapOOHATHUMH ) JYYHO-4YOPHO3EMHUMH 3aCOJICHUMH
MAaJIOMOTY>KHUMH MaJlO- 1 CEPEIHBO-TYMYCHUMH BaKKO CYTJIMHKOBI.

['pyHT nmocmimHOi AUISHKA - YOPHO3E€M  3BHYaiiHW  KapOOHaTHO-
coJioHIroBaThii CepeHbOrMOOKI MANIOTyMYCHI JIETKOTJIMHUCTI ¢J1a001e€(h)0 pMOBaHI.

Bmict rymycy 6-7 %. IlagiHHs rymycy BHU3 MO NpOQUIIO MIABHE. Y CKIAAl
ryMyCy TYMIHOBI KHCJIOTH TIEPEBAKAIOTH HAJ (pyabBOKUCHOT (BimHOmEHH Cr: C =
2). Peakuis rpyHTiB HeltpansHa (pH 7,0-7,5).

€MHICTh MOrJMHAHHS BHCOKa (35-55 mr-ekB Ha 100 r rpyHTy). Y Ccknaai
NOTJIMHEHUX MIACTaB KalbLiii 3HAYHO MEpeBakae HAjA MarHiem. BamoBuii ckiian
I'PYHTIB XapaKkTEPU3YETbCS OJHOMAHITHICTIO, 3MICT MYJy PO3MOAUIEHO 3a TpoduieM
I'PYHTIB PIBHOMIPHO. He3Bakaroum Ha BUCOKY NPHUPOJHY POIIOYICTh TPYHTIB,
YOPHO3EMH 3BUUAlH1 011HI pyXoMumMu Gpopmamu pocdopy.

['pyHTM  MarwTh  ONTUMAILHWUNA  BOJHO-NOBITPSIHWA  pexkuMm,  O00pe

OCTPYKTYPEHI,  CTPyKTypa  BojomoriuHaroya  [15]. I'pyatn  mmpoxo
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BAUKOPHUCTOBYKOTBCS B CUIbCBKOMY TrocrnoaapctBl. OCHOBOK OTPUMAHHS CTaldx
BPO’KaiB € CYMICHE BHECEHHS OPTraHIYHUX 1 MIHEPAILHUX JTOOPUB, CHITO3aTPUMAaHHS,

PaHHBOBECHsIHE OOPOHYBaHHsI, OOPO3HYBaHHS 1 IIUIFOBAHHS MOJIB, 00poThOa 3

€po3iero IPyHTIB [14].

Tabnuys 3.3.
ATrpOoXiMidYHa XapakTEPUCTUKA FPYHTIB TOCTIOAapCTBA
No  |Hazea tuniB rpyHtiB|[ mubuna|Mexaniu |BmicT Bmict pyxomux ¢opm
n/n OPHOTO |-HUH IrYMYyC | - |GTIEMEHTIB >KWUBJICHHS, MT
mapy, cMm ¢ |#a1100 r rpyHT
pyn CKIIaN y 5 py y
% T N PzOs KZO
a.
1 |Yopuozemu ramodoki|20-30 Bakkuid (3,84 16,3 |5,24 7,3 12,3
MaJIOTYMYCHI
2 |Yopnozemu rimOoki|20-30 . 13,64 (6,3 16,56 16,21 10,9
c1ab03MHUTI BOKKIH

3  |YopHozem r1imO0K0|25-40 BaKKkuil |4,1 6,5 |5,2 7,0 11,0
cnado

COJIOHIIOBATHUI

4 |Temnollcipi 15-40  |Baxkmii (3,4 6,7 15,2 7.9 11,2
OMIA30JIEH]

3.3. KniMaTu4Hi yYMOBH PO3TallyBaHHSA IOCIOJAPCTBA

Kinimar 30HM KOHTHMHEHTAIbHHANA 3 HEAOCTATHIM, MIBEPHUM 3BOJIOKCHHSM
(K-0,4). PiuHI BenWYMHM TEMJIOCHEPreTHUHUX pecypciB 41-55 kkan/cm?. 3uma
xoJiogHa. Cepenns temmneparypa ciuns -19 °C, abcomoruuii MiHimym -42 °C. JliTo
MOMIPHO JKapKe, cepeaHs temneparypa JmmnHs 19,5 °C, aOCOMOTHHA MaKCUMyM
40,3 C°. Bererauiitnuii nepion B cepennbomy 160 aniB. Cyma Temmneparyp 3a
terumait nepioa Buuie +10 © C ctanoButh 2050-2150 °C.

[lorogHi yMOBM B POKM JOCIKEHHS PO3PBHSAIMCS 32 KUIBKICTHO 1

PO3NOAUTY OMaaiB, IO BUNAIM 1 TEMIEPATYPHOMY PEKUMY, IO JT03BOJIAJIO



22

BHBYHTH 1 OL[IHUTH 3PA3KH SPOi MIIEHUII 32 OCHOBHUMH I'0CTOAAPCHKO -IIIHHUMHU
o3Hakamu (puc. 1).
Y TpaBHI nepeBakana Temia norojga 3  HEIOOOpPOM  OMAiB.
CepennbomicsiuHa TeMneparypa nosirps ckiana 10-13,5 °C, Tpoxu BUILlIE HOPMH.
VY mepuiii 1 Apyriid nekagax TpaBHs €(PEKTUBHUX OMAIB HE CMOCTEPIranocs,
a cyma onaaiB 3aMicsaue cknana 21 mm, 61 % Big HOpMH.

20

|
| I I | Il Il | Il Il | Il Il | I I

TpaBeHb 4YyepBeHb nneHb cepneHb BepeceHt

Temnepatypa nositpsa, °C

Puc.1. Temneparypa nosiTpsi no aexagam,2019-2021 pp.

UepBHI XapaKTepU3yBaBCS TEIUIOK 1 CYXOK MOT0J0K, CEPEAHBOMICIYHA
temnieparypa 15-20 °C, B wmexax HopmuA. Onagd 3JIMBOBOTO XapakTepy
PO3NOAUISINC S HEPIBHOMIPHO, CyMa 3a MicsIilb ckiana 15 mm, 30% Big HO pMHU.

VY JmnHl nepeBaxana XoJoAHa, aomosa noroga. CepenHs TeMmeparypa
noBiTps 3a Mmicsaub 15-18 °C, Hmwxue HOpMmM Ha 2,5-4 °C. Onaau BUNagamu
IHTEHCUBHO Yy BCIX JCKaIax, CyMa 3a MicAlb CKana 56 MM, 93% HopMmHu.

CepricHb BUSBUBCS CaMUM TEIUTUM JIITHIM MICSIEM, 3 JOUIAMH B APYTIi
nexanl. CepennpboMicsunatemneparypa nosirps 18-20 °C, na 2-3 °C nepepuimna
Oararopiuny. Cyma onajiB 3a Micsilb - 43,7% HOPMHU.

[Toroani ymoBu 2019 poKy XapakTepu3yrThCS CUIIBHOI0 OCYXO0 B MEPIIIA
NOJIOBHHI BEreTallii 1 CEPeNHbOi B APYTiA, TEMNEPATYPHUN PEXUM OJIM3bKHUMA 10
CPEAHEMHOTOJIETHUM OKA3HUKAMM.

[loroaHi yMOBM B POKH AOCHIIKECHHS PO3PI3HSUIACS MO TEMIEPATYPHOMY

PEXKUMY, KUIBKOCTI Ta pO3NOALUTY ONaaiB, M0 J03BOJMIO 00'€KTUBHO .
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3.4. Marepiaj Ta METOAH A0 CTIIKEHHSI

Mu npoBOIWITM TOJIBOBI TOCIAKEHHS HAJl COPTAMU MIICHUII M'IKO1 Spoi B
[ICII «A® Ypoxkaiiy, a moOKa3HUKHA SKOCTI (pBUYHI Ta skicHl) B Jlaboparopii
sakocTi 3epHa [IJIAY, po3milieHHs AOCHIAIB, BiAOIp 3pa3KiB IPYHTY Ha aHaI3
POJIFOYOCTI BUKOHYBAJIM 3THO 13 3arajlbHOBU3HAHUMU METO IuKamu [50-52].

JIist nocimkeHb OyJsii BUCISIHI IT'SITh COPTIB MIICHHUIIT M'SIKOT P Of:
Vrob6iena;
bapsucra;
Etron;

Ilansnka;

LA

Eneris MmupoHiBChKA.

[TonboB1 gocainu, OOMIKKA 1 CIOCTEPEKEHHS MPOBOAWIUCS BIINOBIIHO 10
METOIMKHN JIEPYKABHOTO COPTOBMIPOOYBAHHS CUIBCHKOTOCTIOAAPCHKUX KYJIBTYP
[13].

[lonepennuk - yuctuéi map. [loBTOPHICTE AOCHIAY - YOTHPHUPA30BA,

PO3MILLIEHHS AUISHOK B MOBTOpax cuctemarnyue. [nowma nusiaku 25 m? (puc. 2).

Puc 2. IoasoBiaocaign y IICII «<A® ¥Ypoxaii»,2021 p.

OcHoBHa 1 mepeanociBHa 0OpoOKa rpyHTY MPOBOJMIACS BIAMOBIIHO J0
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30HAJIbHUX PEKOMEH TALLIHA.

OciHHs 00poOka micast 30MpaHHs KyJbTypH — IUIOCKOPIBHUE 0O0pPOOITOK
(KTII'-250). B3umKky - cHirozarpumanns (CBY-2,6).

BecHsina 06po0ka - 3akpuTTs BOJI0TH O0poHyBaHHsIM y aBa ciiau (B3CC-1).
[lepennocisaa kynpTHBawis (KI1C-4).

IlociB - 2,3 AekagaKkBITHS.

Hopma BuciBy 4,5MUIbHOH CXOMX HAcCHMH Ha rekrtap. [licnsnmociBHe
koTKyBaHHs (3KKIII - 6).

[TpoTsirom BereramiiHOro nepiogy MPOBOAWIMCS TakKl CHOCTEPEKEHHS,
OOJTIKM Ta aHAITI3H:

1. BusHaueHHs DOCIBHUX SKOCTEH HACIHHA BIINOBIIHO OO0 JIFOYNX
CTaHJapTIB HA HACIHHS 1 CaJUBHUI Marepial CUIbChKOTOCMOMAPCHKUX KYJIBTYP.
JUIs 1OCIBY BHKOPHCTOBYBAJIM PENMPOAYKUIAHE HACIHHS, IO BIAMOBIAAKOTH
Bumoram ['OCT 52325-2005.

2. Bci pocnuan npuOupany, 00'€IHYIOUM B MEXKaxX AUITHKH B CHOMOBHUX
3pa3ku, [Ki B MOJAIBIIOMY BUKOPUCTOBYBAIM JUJIsl MTPOBEACHHS JJAOOPATOPHOTO
aHaJIBy CTPYKTYPH BPOXKaro.

3. OOmKk BpOKarw MNPOBOJWIM 3BOKYBAHHSIM BPOXKAK 3€pHA 3 KOXKHOI
NUIAHKY 1 0AHOYACHUM BU3HAYEHHIM i1 BOJIOTOCTIL

DakTU4YHY yPOKaWHICTh 3€pHA BU3HAYAIM LUIIXOM MPUBEACHHS 3€pHA IO
CTaHAApTHOI BoJlorocTi 14%.

JUIs BU3HAUEHHS SKICHUX TOKAa3HHWKIB 3€pHA, 30Kpema #oro (pBUKO-
XIMIMHEX 1 O10XIMIYHHUX BIACTUBOCTEH, Oy 00paHi METOIA TOCIIIKEHb, OTIMCaH1
y BIIMOBIAHUX CTAHAAPTaX 1 IHCTPYKLIAX.

BonoricTs 3¢pHa BU3HA4YaIM 3a 10MOMOT00 BOJIOTOMIpa B MOJbOBUX YMOBAX
[13], BOJIOTICTh BUBHAYAIM Y BIICOTKAX.

Harypny macy 3epna Bu3navamu 3a JICTY 10840-82, B r/n [14].

3aranbHy ckionoAI0HICTs Bu3Havdamu o JICTY 10987-86 [41].

Macy 1000 3epeH, micas BUJAICHHS CMITHOI 1 36pHOBOT JOMIIIOK BU3HAY AN

PYYHHMH METOAOM [42].
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KiutbKicTh KJIEHKOBHHM Ta SKICTh BU3HAYaM B Ja0OPATOPHUX YMOBAaX
(pyuHe BinMHBaHHA). [Ipy>kH1 BJIACTUBOCTI KICHKOBWHU BH3HAYaM HA TPWIAAl
BIK-1.

MacoBy yacTKy Oulka B 3€pH1 BU3Hadaiu 3a MetoioM Kenbaans [46], skuii
3aCHOBaHWIl Ha CMAJIKOBAHHI OPraHMHUX KOMIIOHEHTIB MpoOu BUPOOIB B KOJOi
Kenbaans B npucyTHOCTI CIPYaHOT KMCJIOTH.

3BUTbHECHUI NIPU LIbOMY a30T BU3HAYAIM TUTPYBAHHSM 1 MO HOr0 KUTh KOCTI
BHPAXOBYBAIX BMICT OUIKA.

CratuctuuHy OOpOOKYy €KCIEPUMEHTAIBHUX [AaHWX NOPOBOAWIM 34

nonomoror nporpam Microsoft Office 2010, Statistics 20 [40].
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PO3ALI 4. BILUIUB COPTY HA NIPOAYKTHUBHICTDb TA AKICTb
COPTIB IIII EHUII

4.1. ®opMyBaHHS CTPYKTYPH BPOKAK0 NIIEHHLI MAKOI SIPOT 3aJ1€/KHO
B copTy

EnemMeHTH MNpPOAYKTMBHOCTI - BEIMYMHM HEMOCTiHHL. BOHM MOXyTh
3MIHIOBATHCS B 3AJICKHOCTI BII TPYHTOBO-KIIMATHYHUX, arPOTEXHIYHUX Ta THIIAX
yMoB. [1po 1ie cBigyarh 1aHi HammMxX AOCIKEHD [23].

Uucsio 3epeH B KOJIOCI MO POKaX 3MIHIOETHCS B 3AJICKHOCTI Bifl CKJIaHUAX
MOTOJHUX YMOB B MEPI0J iX OpMyBaHHS.

P13ke 3HM)KEHHS YMClia 3€PEH B KOJOCI MIICHMI BIA3HAYEHO B MOCYIUIMBI
POKH, KOJM aTMOC(EPHA MOCYXA OETHYETHCS 3 HEAOCTATHBOK) KUTBKICTIO BOJIOTH
B rpyHTi [43].

Ha rpyHTax micas mapa, 3aBOsKW KpamloOMy iX 3BOJIOJKECHHIO, POCJIMHHU
3a3BMYAi 3aKIaa0Th OUIBIIEC YUCIO KOJIOCKIB 1 3€PEH B KOJIOCI, B MOPIBHSHHI 3
3€pHOBUMHU NonepeaHuKaMu. OTHAK B POKH 3 JY>KE CUIBHOI0 YEPBHEBOT MOCYXO KO
napyv TakoX WIBAAKO BTPAYarOTh NEPEBAry Mo 3aracax BOJOTH B OPHOMY Iapi
IPYHTY a00 HaBITh NOCTYMAKTHCS i, 0 HETATUBHO MO3HAYAETHC S HA 03E€PHEHOCTI
KoJioca. [[puurHOI0 IbOTO MOKE OyTH TaKOX 1 HE30aTaHCOBaHE a30THO-(PochopHe
XapuyyBaHHs MOCIBIB MIeHUI [22].

[cToTHA 3aneXHICTh BHSIBJICHA MDK PO3MIPOM KOJOCAa 1 TEPMIHOM HOro
(dopmyBaHHs [16]. Y NBHBOCTUIIIMX COPTIB SAPOi MIIeHHL (POPMYBaHHS KOJoOca
BiIOYBAETHCA TOMI, KOJM POCIMHU MAKOTh 5-7 JHUCTKIB, 4 Y PaHHBOCTUINIMX 3-4
JHMCTA, 4epe3 10 MPU IHIMX PIBHUX YMOBAX MIBHBOCTHUII COPTH (HOPMYIOTH
OurbIIi KOJOCCH.

[Towarok (¢QopmyBaHHS Kojoca y OUIBIIOCTI COPTIB 30IraeTbCs 3
3aKIHYEHHSAM KYIiHHS. CHJIbHE, PO3TATHYTE KYLIHHS y SPOi MIIEHHI 3aTPUMY€
audepeHIanito Kojoca, 3MEHIIYE HOTO JOBXKMHY 1 KUIBKICTh 3€pEH B KoJiocl B

OKpPCMHUX BHIIaAKax 3a HCIraTMBHOI'O BIUIMBY BOHO MOJKC 6YTI/I HpI/IpiBHHHe a0

nocyx# [53].
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[TpoBOAsSYM AOCHIIKEHHS IO COPTAM MILEHUL, KUTbKICTh 3€PEH B KOJIOCI B
2019 poui HaiiMmeHmor Oyna B copty ETroa Ta YnroOseHa 1 cTaHOBHA BIAMOBITH
029,0 ta 29,1 wr. 3eper. Coptu Ilansuka Ta bapsucta B 2019 pom He
NEPEBUILYBAIM  KUIbKICTE 3epeH 32,1 mr. HailOubmorw KUIbKICTIO 3€pEH
BAUTMBCS copT Eneris mupoHiBebka - 33,1 mwir. (tabn. 4.1).

Ha piBH1 2019 poky 3a KIIBKICTIO 3€peH B koJioci OyB 12021 pik. Haiibubma
KUTbKICTh Oyna BuaiieHa y copty bapeucra — 31,1 wr, coptu YnrobnieHa ta Eneris

Muponicbka — 30,2 mit., Ta HalimeHie y copty [lansHka — 28,1 mr.

Tabnuys 4.1
CTpyKTYpHI NOKA3HUKH COPTIB NIIICHUL M'SIKOT APOT
Coptu 2019 p. 2020 p. 2021 p. CepenHe
KibKIiCTh 3€peH B KOJIOCI, IIIT.
Ymobnena 29,1 31,0 30,2 30,1
bapsucra 32,1 35,2 31,1 33,1
Etron 29,0 36,1 29,3 32,1
[TansiHKa 30,0 34,2 28,1 31,1
Eneris 33,1 35,0 30,2 32,1
MHUPOHIBCHKA
Maca 3epeH 3 KoJioca, T

Ymobnena 1,98 2,31 2,23 2,17
bapsucra 2,32 2,54 2,31 2,39
Etron 2,00 2,91 2,38 2,43
[TansiHKa 2,09 2,62 2,33 2,35
Eneris 2,29 2,63 2,28 2,40
MHUPOHIBCHKA

2020 pik 3a MOKA3HUKOM KUIBKOCTI 3€PEH B KOJIOCI BHUIMBCS HAHOUIBILIE.
Haiikpain pesynaprarn Mu cnoctepiraemo y coptie Ettog — 36,1 mr, bapeucra —
35,2 mir, Eneris mupoHiBcbka — 35,0 .

Copt YnrobnieHa MaB A€o ripin MOKa3HUKH 1 ctaHoBUB 31,0 mr, Ta copt
ITansiaka — 34,2 .

3a cepeaHIMU JaHUMU 10 POKaxX MOKHA BUAUMTH copT bapeucrta (33,1 wr.)
ta coptu ETroa Ta Eneris MupoHIBChKa 3 MOKa3HUKOM 32,1 1.

Maca 3epHa KOJI0ca € IHTerpaabHOI 03HAKOIO TAKUX CTPYKTYP, K TOBKUHA,
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YUCJIO KOJIOCKIB 1 3epeH B Kojoci, maca 1000 3epeH i oOymoBiecHa Oararbma
re€HaMHW 3 PIBHUM TUIOM B3aEMOJII. Y CENEKIIHHIM MpakTuIill Maci 3€pHa KoJjoca
3aBXIM BIABOJAWIIOCS OJIHE 3 UEHTPAIBHUX MICLb. Binbip Mo K0JI0Cy € roJoBHUM
OPUHIMIOM poOOTH OaratboX ceNneKuioHepis [41].

[Toka3HWK Maca 3epHA 3 KOJOCa 3a pOKaMU JOCIIIKEHb HABUILIMMU OYB Y
2020 poui Ta cTaHOBHMB O copTax BiA 2,31 ry copty YmoOnena 1o 2,91 ry copry
Erron.

Coptu bapeucta, [lansnka ta Enerisi MUpOHIBCbKAa MalM MOKA3HUK MacH
3EPEH 3 KOJIocaB Mexkax 2,54 — 2,63 1.

Jlemo HWx40r B nopiBHsAHHI 3 2020 pokom OyJia Maca 3€peH 3 KoJioca B
2021 poui. Bupiuserbcs copt ETroa 3 HAOUT IO Macoro 3epeH — 2,38 1 1a copT
ITansinka — 2,33 1.

HaiiMmeHmiM noka3HWK Macu 3€peH 3 kojoca Oy y 2019 poui, Ha mo
ICTOTHO BIUIMHYJIM TOTOMHO — KiIMarnyHi ymoBU. Copt YmrobOnena — 1,98 r
(Haiimenuie) Ta copT bapsucta 2,32 r (HailOuib1LE).

3a cepeaHIMHA JaHUMH MO0 POKaX HAWKpAUIMM MOKA3HUKOM MO Maci 3€PEH 3
koJioca BuauieHo copTETron — 2,43 r, Ta Eneris Muponicbka — 2,40 1.

3 CEneKIfHOT TOYKM 30pYy BEAUKE 3HAYEHHS MAKOTh O3HAKM, K1 MEHII
BAPIFOIOTh MiJ BIUIMBOM YMOB cepenoBHINA. [0 HMX BITHOCUTBCS, MEPIN 3a BCE,
maca 1000 3epeH, sika € HaAIMHUM IHAMKATOPHUM MOKA3HUKOM MPH BIIOOPI Ha
BPOXKANHICTE.

BusBiieHO, 0 HA 3aCOJICHHOMY TPYHTI Y POCJIMH TMUICHULI 3HU>KYBaBCS
noka3Huk macu 1000 3epen [33].

CynyTH1 YMOBH NEPIOAY «KOJOCIHHS - TO3PIBAHHS» ICTOTHO BIUIMBAKOTH HA
macy 1000 3epeH, ane mpu LBOMY BOJIOTA TIIMOOKMX LIAPIB TPYHTY Mae OuIbIe
3HAYEHHS, HDK BUMAIA0Th B 1€l yac onaau [23].

Maca 1000 3epeH 3anexuTh K Bl (PakTOPIB 30BHILIHBOTO CEPEAOBULIA, TAK
1 BiI OIOJIOTTYHUX OCOOJMBOCTEN COPTY, B PE3yJbTaTi HOr0 MOKE BApIFOBATH B
nmpokux Mexax. CopspkeHicte macu 1000 3epeH 3 MPOAYKTHBHICTH KOJIOCA B

PBHUX Tpynax CTUMJIOCTI  COPTIB  3MIHKOETHCS B 3aEKHOCTI  BIJ
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arpoOMETEeOPOJIOTTYHUX YMOB [28].

2019 pik mo copTax MUICHULI APOi HE MaB BEJIMKOI PIBHULI 1 KOJMBABCS Bil
36,8 T (copt Ymobnena) no 39,0 r (copt Eneris muponisceka). Copt bapsucta
nepeBuiryBas copT Yaooaena Ha 1,0 r, copt [lansHka — 1,6 r. moka3aB HU3bKHIA
nokazHuk macu 1000 3epen copt Etrog — 35,1 1.

Hocnimkytoun nadi orpuMani B 2020 poui HaliOuemoro macoto 1000 3epen
BUPBHsUMCA cOpTH Eneris mupoHiBcbka — 44,1 r ta [lansaka — 43,1 r. Ha 4,0 r
MeHor Oyina maca 1000 3epen y copty YmoOiieHa Ta Ha 2,9 r 'y copty OapBucTa
(v nopiBHsiH1 3 Eneris mupoHiBcbka) (Tabn. 4.2).

Tabmuys 4.2

Bnuiue copry mmeHuui Mskoi sipoi Ha macy 1000 HaciHuH 3a pOKH

AO0CJIAKEHb, T

Coptu 2019 p. 2020 p. 2021 p. CepenHe
VYnrobaeHa 36,8 40,1 384 384
bapsucra 37.8 41,3 40,0 39,7
Etron 35,1 39,1 37,0 37,1
ITansiHKa 38.4 43,1 41,1 40,9
Eneris MupoHIBChKa 39,0 441 42.0 41,7
HIP g5 0,2 0,3 0,2

[Tokaznuk macu 1000 3epen B 2021 powi 6yB Bin 37,0 r (copt ETron) no 42,0
(copt Eneris MUpPOHIBCHKA).

3a cepenHiMu ganumMu copth [laHsHka Ta Eneris MHUpPOHIBCbKA Maid
Haiiouemy macy 1000 3epen 40,9 ta 41,7 r, BignoBigHO. JI€M0 MEHII NOKA3HUKH
Oyau y coptiB bapeucta— 39,7 r, YmoOneHa — 38,4 r ta copty Etton — 37,1 1.

BpoxaifHICTh NIIEHUII] - € KUIBKICTh 3€PHA, OTPUMAHOI0 3 0JJTHOTO reKTapa
B PE3YyJbTaTl XKUTTEABUILHOCTI MEBHOI CYKYMHOCTI POCJIMH, SIKa CKIQNAEThCS B
3aCBO€HHI MO>KUBHUX PEYOBUH 1 BOJIM 3 TPYHTY 1 CHHTE3Y OPTraHIYHUX PEYOBHH M1
JUE0 COHAYHO1 eHeprii [40].

30UTbIICHHST MOTEHIIATY BPOXKAK MUICHUIN 3aBXKAd OYyJI0 1 3aMIIAETHCS
(yHOAMEHTATBHO BRKIMBAM B CENEKUIHHUX OporpaMax. Bucoka 1 crabuibHa

BPOXAMHICTh MOXK€ OyTH HOOCATHYTA NPU MOEAHAHHI B TEHOTHI BHCOKOi
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NOTCHUIMHOT TPOAYKTUBHOCTI Ta CTIAKOCTI A0 HECHPUATIMBUX EKOJOTTYHUX
(axtopis [13].

VYposkalHICTh 3€pHA - HTErPAJbHUI O3HAaKa. B KiHIIEBOMY MIACYMKY BOHA
BA3HAYAETHCS YUCJIOM IJI0T0HO CHUX CTEOET HAa OAUHUIL IJTOL] 1 TPOAYKTUBHIC THO
kojjoca. OCHOBHOK YMOBOK YTBOPEHHS ONTUMAJBLHOIO 4YHUCJa KIaciB B
BHCOKOTPOJAYKTUBHOMY MOCIBI € MEBHE YUCJIO POCIMH HA OAWHMIN TUIOWIL, SIKE
3QJICKATh Bil TPUMHATUX B 30HI HOPM BHCIBY, MOJBOBOI CXOKOCTI HACIHHS Ta
BIDKMBAHHS POCJIMH B MEpioj Beretarii [23].

Ha nonboBy CXOXICTh BINIMBAKOTH (HAKTOPH, CEPEA SKUX HaiOUIbIIe
3HAQUEHHST MAarTh SKICTh NOCIBHOTO Marepialy, CTIAKICTh 10 MNaTOr€HHUX
MIKPOOPTaH13MIB 1 HECTIPUATANBUX (PAKTOPIB HABKOJIMIIHBOTO cepenoBuima [16].

YpokaliHICTh COPTIB MIICHHWII M'SKOi O3MMOi B POKH JOCIIIKEHb
BIIPBHSJIACA SIK 32 POKAMU TaK MO COPTax.

2019 pik 3a ypoxkaifHiCTIO BUAUMB copT Eneris mupoHiBcbka — 5,09 T/ra.
[HUn copTn Mamu aemo HWx4y BpoxaitHicte. CopTETion 4,91 1/ra, mo Ha 1,0 T/ra
MEHILIE B MOPIBHsAHI 3 copToM Euneris muponiBcbka. Copt bapBucrta cepen Beux

HIIAX COPTIB MAaB HaliMeHINY yposkaiHICTh — 4,38 T/ra (Tadn. 4.3).

Tabnmuys 4.3
Ypo:xkaiiHicTh COPTIB NILIEHUII MSIKOT IPOT 32 POKAMH J0CJIiIKeHb, T/Ta

Coptu 2019 p. 2020 p. 2021 p. CepenHe
YrobneHna 4,41 4,71 4,32 4,48

bapsucrta 4,38 491 4,46 4,58

Etron 4,91 5,31 5,13 5,12

[TansiHKa 4,63 5,18 4,81 4,87

Eneris MupoHIBChKa 5,09 5,84 5,51 5,48

HIP (o5 0,28 0,21 0,41

Sk O6aunmo 3 Tabmumi 4.3 B 2020 poul yposkaiiHicTh Oyja HaBUIIOH.
Haiikpaimi 3a MOKa3HUKOM BPO>KaWHOCTI BHAUIEHO COPTH Eneris MUpOHIBChKA -
5,84 1/ra ta copt Etton — 5,31 T/ra. [nui coptv Mmay Ao HIXKYY YPOKaHHICTh B
MOPIBHSHI 3 BUIUICHUMM.

B 2021 pom ypoxaitHicTh copTy YmooOneHa cknana — 4,32 1/ra, mo Ha 0,7
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T/ra MEHIIE B MOPIBHSHHI B copToM ETion, Ta Ha 1,2 T/ra MEHIIE HDK Y COPTY
Eneris muponiserka. Copr [lansHka nepesunms copT bapsucra Ha 0,4 T/ra Ta Ha
0,5 1/ra copt Yaro0eHa.

3a cepeiHIMU MOKa3HUKAMU BPOKaHHOCTI COPT Eneriss MUpOHIBChKaTa COPT
Erton Mamm HaiiOublly BpOKAWHICTE B MOPIBHAHI 3 IHIIAMU COPTAMH.
Haiimenmoro BposkaiiHICTIO BigMmiueHi coptu YmoOneHa (4,48 T/ra) Ta coprt

Bapeucta 4,58 1/ra.

4.2. BniiuB copry Ha (popMyBaHHs (PiI3HYHHMX Ta SIKICHUX MOKA3HUKIB
NMILIeHU I M'SIKOY Ipoi

SIKICTh 3€pHA MUICHUL - MOHATTS KOMIUIEKCHE. BOHO MICTHTh psii O3HAK,
[0 XapakTEPU3YIOTh WOro MOKUBHY IIHHICTH, OOPOUTHOMENBHI 1 XJTIOOTIEKAPCHKI
BJIACTUBOCTI [23].

3 (BUYHUX MOKA3HUKIB SKOCTI 3€pPHA MW BH3HAYaIW CKJIONOJIOHICTH Ta
HaTypy 3epHa. Lli MOKa3HWKH BKJIFOUEHI B CTAHAAPT YKPAiHW, SKI MOTPIOH1 JJIs
BH3HAYCHHS KJIACYy 3€PHA.

Harypy 3epna mMm Bu3Hauanu B naboparopHux ymoBax — JlabGoparopis
akocTi 3epHa M. I, Il Kemenu I[lonATaBCBHKOTO JEPKABHOTO arpapHOro
yHiBepcuTeTy. JlocmmkenHs Oyio MPOBEACHO HAJl COPTaMU MILEHUI PO,

B 2019 poui Harypa 3epHa MO cOpTaM BEIMKHAX BIIMIHHOCTEH HE Masa.
Haiibuibra Bona Oyna B copty Ymobnena — 775 r/nra [lansinka 770 r/n. va 15 r/n
MeHIIor0 Oynia Harypa y coptiB bapsuctata Etroa 1 ctanoBuina 760 /.

Haiimenmoro Harypa 3epHa B 2019 poui Oyna y coprty Eneris MupoHIiBCbKa
— 745 r/n (tabn. 4.4).

Buni nokazaukn Harypu no pokax Oynu B 2020 poui. BoHu cTaHOBHIM Bl
760 r/n (copt Eneris mupoHiBcbka) 1o 760 r/n (coptu bapsucrta ta Etron). ¥V
coptry Ilansnka — 800 r/n. BHCOKA HaTypa 3€pHa XapakTEpU3ye 3EPHO SK
JpIOHOHACIHHE.

Harypa 3epna B 2021 poui icTOTHO MO COPTax HE BiIpiB3Hsacs 1 Oyna B
mexax 750 — 785 r/n.
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3a cepedHIMH TOKa3HMKAaMM HaTypa 3€pHa HailOubwor Oyna y copTy

[Nanstnka — 783 r/n, HaliMeHor copT Eneris MmupoHiBcbka — 752 /1.

Tabnuys 4.4

Di3UYHI NOKA3ZHUKHU AKOCTI COPTIB MILIEHUL I M'IKOT ApoT

Coptu 2019 p. 2020 p. 2021 p. CepenHe
Harypa, r/n
YmobneHa 775 770 780 775
bapsucra 760 790 785 778
Etron 760 790 775 775
[TansiHka 770 800 780 783
Eneris 745 760 750 752
MUPOHIBCHKA
Cxnomo mi0HICTE, %o

YmobneHa 86 90 84 87
bapsucra 80 86 84 83
Etron 79 88 80 82
[TausHka 85 93 90 89
Eneris 84 90 88 87
MUPOHIBCHKA

3a NOKa3HUKOM CKJIOMOJIOHICTE BC1 COPTH 3a POKAMH ICTOTHUX 3MIH HE
maiu. Bona cranosuna Bin 79 % y copty Ertoa 2019 poui no 93 % copt Eneris
mMupoHiBchkay 2020 poui

3acepeHIMU TaHUMHU CKJIONO TIOHICTh Oyjia B Mekax 82-89 %,

OaHuM 3 OCHOBHHX MOKA3HUKIB SIKOCTI 3€PHA NIICHUL[, 3 SKHM TICHO
MOB'3aHA HE TUIbKW MOKWUBHA IIHHICTh XJ110a, a i TEXHOJIOTT4H1 1 OOPOUTHOMEITEHO
- XJMOOMEKAPChKI IKOCTI, € BMICT OUIKA B 3€PHL

KnelikoBuHa - HaMI[IHHINIA CKJIAJ0BAa 4YacTKa MIIEHUYHOTO 3€PHA, IO
3YMOBJIKOE HOr0 XapyoBl, TEXHOJIOTMMHI 1 TOBapHI TigHOCTL. Bwmict Ouika 1
KJICHKOBWHU B 3€PHI MIICHUIII 3aJI€KUTh I'OJIOBHUM YHHOM BiJl KJTIMAaTHYHUX YMOB.

Bupimanssa pone B 0i0CuHTE31 OUIKa 1 KICHKOBUHU B POCIMHAX HAJICKUATH
BOJIOTOCTI1 TEMIIEPATYPH TPYHTY 1 TPYHTOBOTO MOBITPs [23].

BMict kneiikoBuHM 3a cepeaniMu ganumu 2019 — 2021 pp. Oyna mo coprax

Bin 27,1 % (copt bapeucta), Ha 0,8 % BuIa kneikoBunu y copty Etton, Ha 2,3 —
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2,2 % Oinbiue y coprty llaHsHka Ta Eneriss MUpOHIBChKA, Ta HAHOUIbIIA Y COPTY

Ymobnena 31,5 % (Tabi. 4.5).

Tabnmys 4.5
Bnuius coproBuX 0¢00/1MBOCTEI HA MOKA3HHUKH IKOCTI 3€pHA

NIIeHU i MAKOY sipoi (cepeane 322019 —2021 pp.).

Coprt Bwmict SIkicTh KelikoBuHU, | BMICT Ouka,

KJICMKOBUHH, %o on. BJIK -1 %
VYnrobnena 31,5 96 14,0
bapucra 27,1 100 12,8
Etron 28,0 95 14,4
INansiHka 294 88 14,0
Eneris 29,1 90 14,6
MUPOHIBCHKA

3a NOKa3HUKOM SIKOCTI BC1 COPTH MIICHUIIl BITHOCATHCS A0 APYroi rPyIu.
SIkicTh KeKoBUHU ¢cTaHOBUTH B 88 10 100 ox. mpunmaay BJIK.

Biikn nNimeHWYHOro 3epHa € CTPYKTYPHMM KapKacOM CTBOPEHHS
KJICHKOBUHH, & TAKOK BU3HAYAIOTh Xap4YOBY LIHHICTh KIHIEBUX MPOAYKTIB. BMICT
OUlKa B 3€pHI MINCHHLI 3AICKUTh TOJIOBHHAM YWHOM Bl KIIMAaTHYHHUX YMOB.
BupimaneHa pons B 0locHHTE31 OUIKA B POCIAMHAX HAJICKUTh BOJOTOCTI 1
TEMIEPATYPH FPYHTY 1 TPYHTOBOTO MOBITPs [53].

BwMicT Ounka B 3epHi meHuIi o coprax Oyna B mexax Big 12,8 % y copty
bapsucta (1o € Hafimenmmm) 10 14,6 % HaiiOuibIe y copty Eneris MUpoOHIBChKA.
Ha 0,2 % wmeHumm € BmicT Ouka y copty Erron (mopiBHsHO 3 Eneris
MUPOHIBChKA), Ta HA 0,6 % y copTy [laHsiHKA.

OTxe, 3a pe3ynbTaTaMd HAIIMX JOCIKEHb 34 YPOXKANHICTIO MOKHA
BAAUMTH coptu Eneris mupoHiBchka Ta ETioa. 3a SKICHUMH MOKa3HUKaMU

KJICHKOBUHU Ta BMICTY OU1Ka KpaluMHK € COPTH Yro0sieHa 1a [laHsHka.
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PO3ALJIS. EKOHOMIYHA EOEKTUBHICTH BUPOLILYBAHHA
ITITE HATII

[linBUIICHHST E€KOHOMIYHOI €()EKTUBHOCTI CUIbCHKOTO TOCIOJApCTBA B
YMOBaX PHUHKOBUX BIIHOCUH € aKTyalbHY 3a/1ayy. BOHO BIOKPHBAE MOAAIbLI
MOKIJIMBOCT] NIl MPHUCKOPEHHS TEMINB PO3BUTKY BUPOOHMIITBA 1 MOCTAYaHHS
HACEJICHHs TPOAYKTaMU XapuyBaHHs [56].

EdextuBHicTh - opmMa BHpakeHHs MeTH BUPOOHMITBA. BoHa mokaszye
KOPUCHHIA €(EeKT Bi 3aCTOCYBaHHS PBHUX PECypCiB (TPyAOBHX, (PIHAHCOBHX,
MareplalbHuX, 3eMENbHUX 1 T. A.) [57].

[linBuiyBaTi €QEKTHBHICTh - 3HAYUTh OTPUMATH OUIbLIE MPOIAYKII Ha
OJIMHULIIO BATPAUYEHUX PECYPCIB.

ExoHOMIUHA €(EKTHBHICTh XapakKTEPU3Y€ BIAHOIIEHHS E€KOHOMIYHOTO
eeKTy 10 PECYPCIB 3YMOBJIIOE Iieh eeKT, ab0 HABMAKK - BTHOUICHHS PECYPCIB
710 BEMMYMHOK0 EKOHOMIYHOTO epekty [58].

ExoHOMIuHa  €(EKTHBHICTH  MOKa3ye, SKUX PECYPCIB  JTOCSATHYTO
EKOHOMIYHUH e(eKT.

Yum Outbmie e€EeKT 1 MEHIIE BUTPAYEHO PECYPCIB, TUM BHLIC EKOHOMIYHA
€(PEKTHBHICTh. 3POCTAHHS EKOHOMIUHOT E()EKTUBHOCTI NOKA3YE, IO EPEKT 3POCTAE
HIBUJLIE B MOPIBHSHHI 3 PECypcamMy 1 OTXKE HAa OJMHHIIKD OTPUMAHOTO €(eKTy
JIOBOJIMUTHCSI MEHIIIE TPOMAACHKOro mpaiii [59-61].

HeoOxinHicTh  MIABUIICHHS  €PEKTUBHOCTI  CUILCHKOTOCHOAAPCHKOTO
BAPOOHMITBA MOB'A3aHE 3 TOCTIHHUM 3POCTAHHSAM MOTPED MOAEH B BUCOKOSKICHOT
1 PI3BHOMAHITHOT MPOAYKILIi, 2 MPOMHUCIIOBICTh B CUTbCHKOTOCIOAAP ChKINA CUPOBHHL

CdopmoBanuii BUpOOHUYMI NOTEHLIA KPATHU, PO3BUTOK HAYKH 1 TEXHIKH B
NOEJHAHHI 3 BUCOKOKBATI(PIKOBAHUMH Kaapamu AO03BOJISIE 3HAYHO MIIBHINYBATH
E€KOHOMTYHY €()EKTUBHICTh BUPOOHUIITBA [61-63].

Po3pi3HsIOTE JEKUTbKA BH/IIB €KOHOMIYHO{ €(PEeKTHBHOCTI
CUTbCHKOTOCIOIAPCHKOr0 BHPOOHUIITBA.

Hacamnepen, rany3eBy €(eKTUBHICTh CUIbCHKOTO TOCMOAPCTBA, SIK raly3i

HApOJHOTO rocroaapcerea [64].
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Kpim TOro, edexkTuBHICTH ICHYHOUMX (OPM CUIBrOCH MIAOPUEMCTB, iX

BHYTPIIIHbOTOCIIO JAPChKUX

MIAPO3AUTIB,

OKpPEMHUX

raiays3e,

CUTbCHKOTOCMOAAPCHhKUX KYJBTYP 1 BHIIB NPOAYKII OKPEMHX TOCIMOJAPCHKUX

3axoAiB [65].

Ha exkoHOMIYHY €(EeKTUBHICTh CUIBCHKOTOCTIOAAPCHKOTO BUPOOHHUIITBA

BIUIMBAKOTh Oarato 1 p3HOMAaHITHI (pakTopu (MPUPOJHI, €KOHOMIYHI Ta iH.).

E€KOHOMIYHA E€(EKTHBHICTh CUTbCHKOTOCIOAAPCHKOTO BUPOOHULTBA MOXKE OYyTH

BAP&KEHA Yepe3 il KpUTEpIi Ta MOKA3HUKH [66].

VY CUTbCBKOMY FOCIIOIAPCTBI KPUTEPIEM EPEKTUBHOCTI € 30UTLIIEHHS BUXO1Y

CUTbCHKOTOCIOAPCHKOT MPOAYKIII 3 OAMHUII 3€MENBHOT IO MPU HAWMEHIINX

BUTpPATax TPyAOBHX 1 MaTepPialbHO-IPOIIOBUX peCcypcCiB [67].

Tabnuys 5.1.
ExoHoMivuHa epeKTUBHICTH BUPOLYBAHHS COPTIB NMIIEHULI M'AIKOT A1pOY,
2021 p.
VYmobnena | bapeucta | Etton | [lansnka Eneris
[MokazHuku .
MUPOHIBChKA
YpoxaitHicTb, T/ra 4,32 4,46 5,13 4,81 5,51
3arparu npar, 15,1 15,2 15,7 15,5 15,9
moa-roa. Ha 1 ra
HalT 0,35 0,34 0,30 0,32 0,29
[liHa, rpH./T 8300 8300 8300 8300 8300
BupoOuuui 14200,7 14201,5 | 14205 142033 142070
3arparu Ha 1 ra,
I'PH.
BapricTs BanoBoi 35856 37018 42579 39923 45733
npoaykiii Ha 1 ra,
I'PH.
CoOBapricts 1 T 328 318 277 295 258
OPOAYKLIL, TPH.
YucTuit noxin, 21656 22817 28374 25720 31526
I'PH.
PiBeHb 152 161 199 181 221

pPEHTAOENBHOCTI, %

ExoHOMIUHY €(QEeKTHMBHICTE HAMH OyJI0 pPO3Pax0oBaHO MO BCHUX COPTaxX sKl
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aocHimkyBanucss B rocrnonapctei. [lokazHuk yposkaiiHOCTI B3sAT0 2021 poky.
ExoHOMIYHY €(EKTHBHICTH PO3PaxXOBaHO 3a JOMOMOIOK TEXHOJOTITYHHUX KapT
B3sATUX B rocnoaapcti[ICIT « AD Yporkaiiy.

[{ia Ha 15 sxoBTHs 2021 poky ctanoBmiaa 8300 rpH/T. BUPpOOHUYI 3aTpaTu
no coprax 0y Bin 14200 rpu po 14207 rpH /ra.

BapticTe BaioBoi npoaykuii po3paxoBaHa TaK: YPOXKaHHICT MOMHOKEHA HA
peanBamiiiy ImiHy.

BoHa crtanoBuna 3anexHo Bl cOpTy Big 35856 rpH y copty YaoOsieHa
(HaiimeHna) no 45733 rpH y copty Eneris MupoHIBChKA.

Hailimenmmm nokaszHuk co6iBapTocTi OyB y coprty Eneris MUpOHIBCBKA i
CKJIaB 258 TpH. [I¢ XapaKTEPU3YE COPT K HAWOUTbIIT PEHTAOCTbHUIA.

[TpuOyTOK roCmoaapcTBO OTPUMAJIO MO KOKHOMY COPTY Bix 21656 rpH 10
31526 rps.

HaiiBuma penrabenbHicTe Oyna mo coprax meHuni spoi y Eneris
MupoHiBcbka — 221 %, Etton — 199 %, [lansuka — 181 %, bapsucta — 161 % tay
copty Yarobnena — 152 %.

3a pe3ysibTaTaMl €KOHOMIYHOI €()EKTUBHOCTI MOXHA 3pOOHUTH BHUCHOBOK
Opo PEHTA0ENIbHE BHUPOILYBaHHA COPTIB miieHUIl M'akoi spoi B [ICIT «AD

Ypoxaity.
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PO3LJ1 6. EKOJIOTTYHA EKCIIEPTU3A

[lectuman - 30MpabHI TEPMIHM, IO OXOPOHSAKOTH XIMIUHI 3'€IHAHHS
PBHUX KJIaciB, 3aCTOCOBYIOTHCS [jisi OOpPOTHOM 3 BapHUMH OpPraHi3Mamu B
CUTbCHKOMY TOCTIOAAPCTBI, 3J0POBOi TEXHIKH, MPOMHUCIOBOCTI, HAQTOOYyBaHHS
Ta OararboX HIIMX BUMaakax [68].

BukopuctaHHs MECTULMIIB MAaE HEAOJIKMA, MOB'SI3aHI 3 HUMHU MOOTYHUMH
JisiMuy. 30Uk IICHHS 3a0pYIHEHHSI IPUPOHUX CEPEOBMUIIL, TOCHITIOIOTHCS €PO31iHI
IPOLECH, 3MEHIIYOTHCS MIOJAOPOHI TPYHTH, HABITh HU3bKI PIBHI BUKOPUCTAHHS
NECTULMIIB, SKI BUKIMKAKOTh HEraTWBHI HACIIIKHA, BHU3HAYAOTh 3a0pYIHEHHS
atMOC(PEepHOro MOBITPS, TPYHTOBI, BOJASHI JOKEPENA, KIHIIEBY MPOAYKIIIO
BUPOOHMUIITBA [69].

CydacHe CUIbChKE MOCMOJAPCTBO HE MOXKE 00XOIUTUCS 0€3 MECTULIHMIIIB -
pedel, 3acTOCOBYBaHMX M  OOpoThOM 3  IIKITHUKaMH, 30yJIHUKaAMU
XBOPOOOTBOPHUX POCJIMH Ta POCIMHHUME OypsiHamu [ 70].

3a IHTEHCUBHOCTI 3arpo3W BIUIMBY HABKOJMIIHBOIO CEPEAOBULIA BOHU
3aiiMaroTe nepme Micue. l[lecTuouan € €IMHMM 3arpsA3HIOBavYeM, OCOOJMBO
3HAUYILIMM AJIs1 JIFOACH Y HABKOJIMIIHBOMY CEPEI0 BUILIL

Macurabu X BApOOHUITBA Ta BAKOPUCTAHHS IIBUAKO 30UThLIIYIOTHCS.

Tuteko B 2012 roay Ha pUHOK mOCTymwio 94 THC. TOHH MECTULUAIB.
[lecTunmam AVISTHCS HA HACTYITHI TPYIIH:

IHCEKTHLIMIY - 1Jis1 00pOTHOH 3 HIKIIJIMBUMH OPraHi3MaMu;

GyHriuan ta OaKTepUIUIM - 111 00pOTHOU 3 XBOPpOOAMU POCIIHH;
repOIuan - 111 00pOTHOM 3 OypsiHAMU POCIIUH.

[lecTman, 3HMINYIOTH IOKUTMBI OPraHi3MH, HAHOCUTH IIKOAY OararboM
KOPUCHHUM Opranizmam [71].

Beranosneno, mo 6nm3pko 1,5 MIH. TOHH IUX pedeit Bxe OyJio y ckiaai
HA3€MHHUX Ta MOPCHKUX EKOCUCTEM, SIKI TOTPANWIA PI3HUMU LUIIXaMH.

Bceene ne 0yn0 po3riasiHyTo, ik OCHOBHI MOPYIIyBadl IPUPOAHOT pIBHOBACH -
€ MPOMUCJIOBICTh Ta TPAHCTIOPT, a TAKOK, MOKJIMBO, BAPTICHUM BIIJIMB CUTbChKOTO

rOCIOIaPCTBA HA HABKOJIMUIIHE CEPEAOBHUIIE, IKE OYJIO HEMOOIHEHO [72].
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CuibCbke BHPOOHMUTBO 0€3 BUKOPHUCTAHHS «XIMI» - E€KOHOMIYHO
HECEKTUBHO Ta HE BHTPUMYETHCSA. 3aBISIKM «XIMIi» KOXEH TeKTap
CUTbChKOTOCTIOAApPChKOi ramy3i pactb Ha 200 % Ouiblie NHICHWI, Ta IHIIOT
npoaykuii [68].

3aBASKM 3aCTOCYBAHHIO BENMKOI KUTBKOCTI PI3BHOMAHITHUX XIMIKATIB Ha
BEIIMYE3HUX IUIOWIAX, CUIbCBKE TOCMOJAPCTBO € OCHOBHHM JUKEPEIOM
3a0 Py THCHHS EKOCHUCTEMM.

[lecTmamn 3arpsA3HSAOTE OTOUYIOUY CEpemnoBULIC OararbMa HUIIXamu. 3
CUTbCHKOTOCMOAAPCHKUX MOJEH BOHW BIIXOIATh Y KaHABHM, PIUKH, 03€pa, MOps
[72].

Y pe3ynabTari 3acTOCYBaHHS MECTHIMAIB Yy CUIbCHKOMY TOCHOAApPCTBI
NOCTPAKIAINA BC1 CKIQI0B1 EKOCUCTEMU. 30POB'St EKOCUCTEM - CTaH YCIX KUBUX
OpraHiBMIB (HACENCHUX, NTAXIB, MOJOKONMUTAKYMX) - MOPYIIYETHCA B PE3YyJbTari
noTpeOn 00EPHEHOT MECTUIMAAMY i .

LnpKysiist MeCTULIMAIB MOYKE BHHUKHYTH 34 HACTYITHOO CXEMOKO:

1. TPYHT - POCJIMHH - TPABOSIAHI TBAPUHM - JIFOAUHA.

2. TPYHT - BOJa - 300 (PITOIMIAHKTOH - prula - IO J1HA.

MOXTMBUMH ~ HETaTUBHUMH  TNOOIMHUMH  JiISIMA  TPU  3aCTOCYBaHHI
NECTULIUIB iX HAa O1ocdepy €:

- HAKOTIMYEHHS 3IMIIKOBHUX KUIbKOCTEN Y OBITPsI, BOJ1, TPYHTI,

- MOPYILIEHHS MPOLECY CAMOOUYHIICHHS Ta IKOCTI EKOCUCTEM;

- MOPYILIEHHS CTPYKTYPH Ta (P1310J0TTYHUX (PYHKIIH POCIIUH;

- PO3BUTOK PE3UCTEHTHOCTI 10 MECTULIM/TIB MIKJIMBUX OPraHI3MIB;

-MIKpOOPTaHI3M, AHTArOHICTH, €HTOMOQaru, €(PEeKTUBHICTb 3aXUIICHUX
3aX0[1B, MOPYLICHHS €KOJIOTTMHOT PIBHOBArd y NOJIb3y IIKIIJIMBUX OPraHiB;

- TONaJaHHs PEIITA KUIbKOCTI B OPraHi3aM, TE€HETUYHI HaCJIIKH,
3aXBOPIOBaHHS Ta 3aru0enb TBapuH [69];

- OTPYEHHS 1 HAHECEHS LIKOM 3JJ0POB IO JIFOJWHHU.

VY 3B’A3Ky 3 MM NECTULUAN Y CUIBCHKOTOCTIONAPCHKOMY BUPOOHUIITBI CJT1

BUKOPHUCTOBYBATHM BUKJIIOYHO B TOMY BHUMNAAKY, KOJM IHOI METOAM 3aXUCTY
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(arpOTEXHIYHI, CEJICKTUBHI, O10JI0TTYHI Ta 1H.) HE AOTH [68].

CulbChKE rOCMONAPCTBO, SK HisKa HIIA rainy3b, Mae 0€3N0CEPENHIN BILUTUB
Ha €KOJIOTIYHE cepeaoBuine. bararo B 4omy 1€ 0OyMOBJIEHO THM, IO JOCHTH
3HAUHI TEPUTOPIi CATarOTh MiA 3aHATTS JaHUM BHIOM JLUIBHOCTL BHacmimox
OO MPOXOASTh 3MIHU B JaHAWadTi iaHeTn. Came MoeTOM 3HAXOASThCS MO Py Y
TEPUTOPI 3 HACOM BTPAYAOTh CBOi BIIMIHHI TPUPOAHI XapakTepucTHku [70].

CilbChKOTOCMOAAPCHKI TEPUTOPIT JTOCUTh HECTIHKI, 1€ MPU3BOJAUTH J0
€KOJIOTTYHUX KaracTpo( CBITOBOTO 1 JOKAIBHOTO MacITaldy.

[ToTpiOH1 AECATHIITTS, @, MOMJIMBO, 1 TUCSYOJITTS JJs TOrOo, MO0
NOBEPHYTU TEPUTOPIAIM iX KOJMINHI (PyHKIIOHANBHI sikOcTi [l umocTpauii
CKa3aHO MO>KHA MPUBECTH MeKupiuusi, 1€ YEPE3 HEMPABWIILHY METOpAIlii 3eMIs
BTpPaTHjia CBOIK POJIOYICTb, 1 CTAJOCS 3aCOJICHHS TPYHTIB. Tako BHACHIAOK
rOoKoi opanku B Amepuil 1 KazaxcTtaHi NOCTIHHUMM SIBUIIAMU CTaIX MilIaHi
Oypl.. Ha nmesxux teputopisx Adpuku BIIOYIOCS OMYCTENIOBAHHS CaMe ITICIIs
HEKOPEKTHOT O 3eMjiepoOcTBal neperunacy xyaoou [71].

HaiiGimbn  cufbHMIA  BIJIMB  HA  HABKOJIMIIHE  CEPEAOBHINE  HAIAE
0e3nocepenHbo  3emiepoOcTBO. HacTulbkn CubHHNA BIJIMB  3eMJIEpOOCTBA
00YMOBJICHO HU3KOIO (DAKTOPIB:

* PO30PIOBAHHS 3€MEJTb 1 YCYHEHHSI MPUPOAHOT POCIIMHHOCTI 30HH,

* PO3MyLIyBaHHs TPYHTY, OCOOIMBO L€ CTOCYETHCS MOMEHTIB BUKOPHUCTAHH 51
NEBHUX MPUCTOCYBAHb, TAKUX SIK BIABAIbHUMA YT,

* BUKOPUCTaHHS B MPOIEC 3eMJIepoOCTBA OTPYTOXIMIKATIB 1 MIHEPATbHUX
T00OpUB;

BHacainok BNONMBY HEraTMBHUX YWHHUWKIB, TPYHT BTPadac CBOi SKICHI
XAPAKTEPUCTHKH.

['pyHTOBI €KOCHUCTEMH PYHHYKOTHCS, IIAp TYMYCY 3HHMKAEe ad0 CTae IIOJ0
MI3EPHHUM, HE 3IaTHUM 3a0€3MEUUTH BECH 00CAT MOTPEO B HHOMY.

BapTo BiI3HauMTH, IO TPYHT YIOUIBHIOETBHCS 1 ii CTPYKTypa MOCTYMOBO
BTPavac KOJIMUIHIO BIOPSAAKOBAHICTh. OTHAM 3 OCHOBHUX HEFaTUBHHUX HACIIIKIB €

epo3ist TpyHTIB [71].
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PO3LJI7. OXOPOHA ITPAILII

MexaHi30BaH1 CTPYMY KOMIIJIEKCH, OYMCHI 1 CYIIWIbHI arperarv, MyHKTH
00OpoOKM MPOAYKTIB 1 IHIIMX MPOAYKTIB CUIbCHKOTOCTIONAPCHKOr0 BUPOOHUITBA
NOBWHHI 3BOJMUTUCS 32 PO3POOJIEHUMHM 1 3aTBEP/UKEHUMHU TPOCKTaMHU,
PO3pOOJCHUMH 3 YPaxXyBaHHIM BUMOT JEP>KABHUX HOPMATUBHUX BUMOT OXOPOHHU
npaill, MoKeXHoi Oe3MmeKu Ta exoJiorii [73].

CHcTeMH  KOHTPOJKO 1  YOpaBiaiHHA  BHUPOOHMYMMM  TPOLIECAMHU
nicas30upaibHoi 00pOOKM MPOAYKIIi POCIMHHUIITBA MOBWHHI 3a0€3Me4yBaTH
HAAIAHUNA 3aXMCT TMPALIBHUKIB Bl MOXIMBOTO MPOSIBY HEOE3MEUHUX ado
WIKUIMBUX  BUPOOHMYMX  (aKTOPIB, a TAKOXK aBapiiHE  BIIKIIFOUCHHS
TEXHOJIOTTYHOT0 00 IaaHaHHs [74].

ByHkepu-HaKonM4uyBayl OUMCHUX 1 CYHIMJIBHUX KOMIUIEKCIB JUISl CUMYYUX
MarepiaiiB MOBUHHI OyTH 3aKpIMJIEH] HA OMOPHUX KOJIOHAX 1 HECYYMX EJIEMEHTaX
apMarypu kapkaca OyIIBJIL.

[lepen BBEIECHHSIM B EKCILTyaTallll0 1 MOPIYHO MEPE] MOYAaTKOM CE30HY
HEOOXITHO TEPEBIPATH KPIJICHHS OYHKEPIB OO0 OMOPHUX KOJOH 1 HECYUMX
€JIEMEHTIB Kapkacy Oyniemi [73].

ByHkepu-HakonruyBayl MOBHHHI OyTH 00JIagHaH] 3aMOODKHUMHU TpaTaMH,
BCTAHOBJICHUMM Ha BifcTaHl He Outbiie 0,6 M Bl BEPXHbOI KPOMKHM OYHKEpa, 3
METOK0 3ano0iraHHs 3aTATyYBaHHIO MPALIBHUKIB B BOPOHKY, IO YTBOPKOETHCS MiA
4ac BUBAHTAXKCHHS NMPOAYKTY [74].

Cunioc 1 OyHKEpa-HaKOTMYyBadl TPOAYKI(l POCIUHHMIITBA, HE3AJIECKHO Bij
MICISl iX pO3TallyBaHHS, MOBWHHI OyTH 3aKPUTI CYUUIbHUMHU TMEPEKPUTTIMHU, 3
OPUCTPOEM B HUX IIUIBHO 3aKPUBAKOTHCS JIHOKIB 13 3aMOODKHUMHU Tparamu, 1o
3aMUKAIOThCS HAa 3aMOK. KpHIlKKM JFOKIB JJis JOCTYNy MNpAIIBHUKIB B OYHKEpa
NOBUHHI PO3TAlIOBYBATUCS HA OJHOMY PIBHI 3 MAJIOTOO [73].

[lepeBipka Temneparypu 30epiraerbcss B cuiocax Ta OyHKepax-
HAKOMMYYyBayax  MPOAYKLli  POCIMHHMLTBA  TMOBHHHA  3A1HCHIOBATHCS
CTaIlOHAPHUMHU a00 MEPEHOCHUMH yCTaHOBKaMU. OTNYCKaHHS B CUJIOCY 1 OYHKEPH -

HAKOMWYyBayl MPAIIBHUKIB JJIs [IUX HUIEH 3a00PpOHSETHCS [73].
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3aBayibHI SIMU, NPUHOMHI OYHKEPU-KMBUIBHUKM MOBUHHI OyTH 0OnanHaH1
3ano0DKHAMM TpaTaMM, IO 3aMHUKAKOTHCS HA 3aMOK, MOPYYHSAMH a00 IHIIMMHA
MPUCTPOSIMU, IO BUKITIOYAKOTh MOKIJIMBICTh MAJIHHS B HUX MPAIIBHUKIB,

He nonyckaerbcsi mepeOyBaHHS MpalIBHUKIB, SIKI HE O€pyTh y4acTi B
pYHHYBaHHI CKJICMIIHL a00 3aBUCJIMX MAC 3€pHA, B 30H1 JIA31B 1 3aBaHTAKYBATLHUX
JoKIB [74].

Jlo mouarky ekcrlyaraiii 3€pHOOYHMCHOro oOnaaHaHHsS poOO0TOHABELb
3000B's13aHMI MPU3HAYMTH 3aBiAyBaua CTPYMOM, MEXaHIKA arperary (MEeXaHIKiB
arperariB) 1 0ci0, sIKi iX 3aMIIIAK0Th.

[Tpy po3BaHT@KEHHI 3€pHA CAMOCKWIOM B Karati MOBMHHA BUKIIFOUATHCS
MO>KJIMBICTh 3HAXOJKEHHS MPALIIBHUKIB B 30H1 PO3BAHTAKEHHS 1 HA LUIAXY PYXY
TPaHCMOPTHOTr0 3aco0y [73].

[lyck 1 BAMUKaHHS arperary (KOMIUJIEKCY) MOBUHEH POOUTH TUIbKA MEXAHIK
arperary (KOMIUIEKCY) a0o0 IHIIE MNPU3HAY€HE POOOTOJABIEM BIIMOBIIATbHA
ocoba. Tlepen myckom oOnamHaHHsS B poOOTy a0 PO3BAHTAKECHHSAM 3€pPHA 3
TPAHCMOPTHOTO 3aco0y B 3aBajibHY sIMy, MEXaHIK (OMeparop) MOBUHEH MOAATH
3BYKOBHI curHan [74].

YCYHEHHS HECMTPABHOCTEHN, OUMINEHHS MAIlWH Bl 3€PHOBOrO Marepiaty i
BIIXOJIB, MAaCTWJO 1 PEryjrOBaHHS pPOOOYMX OpraHiB MamMH 1 OO0JaaHAHHS
3€pHOTOKY MOBWUHHI MPOBOAUTHCS TUIBKA TP BHUMKHEHHUX (3HECTPYMJICHUX)
MalmHax 1 o0JiagHaHH1 [74].

[linkmoueHHs (BIOKITFOUEHHS ) ENEKTPUPIKOBAHUX MalIvH 10
ENIEKTPOMEPEXkKI 1 PEMOHT ENEKTPUYHOI YACTHHW MAlIMH [MOBHHEH MPOBOIUTH
NpAalBHUK, AOMYLICHUH 10 BUKOHAHHS €IEKTPOTEXHIMHHMX poOir. MammmHictam,
00CaYroByOUMM eNeKTpU(DiKoBaHa 00JIaHAHHS, TO3BOJIIETHCS TUIbKA BMUKATH Ta
BAMHKATH MAlIAHU.

[Ticns  3akiH4eHHS POOIT MExaHIK arperary (KOMIUIEKCY) TOBUHEH
NEPEKOHATUCS Y BIACYTHOCTI B 3aBalbHOI M1, MPUsSMKaX HOPIA, OyHKepax-
HAKONMYYyBayax MpAlIBHUKIB. 3aBaJlbHI SIMH 1 JIIOKM OYHKEPIB-HAKONHMYYBaYiB

NOBUHHI OyTH 3aKpuTl 3anoObDKHMMM rparaMu. JIroku OyHKEpIB MOBHHHI OyTH
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3aKpUTI HA 3aMOK [73].

HecnpaBHOCTI 3¢pHOOYMCHOTO 0OJIaIHAHHS CJTIT YCYBATH MPH BUIKIIFOYEHUX
MallMHAX, MEXaHBMAax 1 MPU BIOKIOYEHOMY €IEKTPUYHOMY Harpy3i Ha myckosi
KHOMKHK 1 BaXENl MOBUMHHI OyTH BCTAHOBJICHI MONEPEIKyBajdbHI Hamucu: "He
Bmukaru! [Ipamrorots moau” [73].

Uwn He MOBUHEH AOMYCKATHCS PY4YHOi BIOIp mpoO 3epHa 3 00IaqHaHHS, 1110
Mae B MicIll BigOopy ado B Oe3mocepeiHiil OJM3bKOCTI pyXoMi yacTUHH. Jjis 1iei
METH MOBUHHI OyTH Tepen0ayveHi JIIOUYKKW B MPOAYKTOMPOBOJAX. MIC/s BinOOPY
npo6 ado orysay 00IaHAHHS JIFOKW MOBUHHI OyTH 3aKkpuTi. J{is BinOopy npood 3
JIFOKA BUITYCKHOTO MPUCTPOKO MPALIBHUKY IOBUHHI KOPUCTYBATHCS COBKaMH [ 74].

[lepeMilieHHs TEPECYBHUX HECAMOXITHUX TPAHCTIOPTHUX 1 3€PHOOUMCHUX
MAIIMH Ha HOBE MICIIE MOBUHHO MPOBOJUTUCS TP BUMKHEHOMY €JIEKTPOIBUTYHI,
BiI’ €IHAHHI B JKEPENA KUBJICHHS 1 3TOPHYTOMY B OyXTy KMBWJIBHOMY KaOen,
mo0 YHHKHYTH Hai3ay Ha kabenb 1 HagMIpHOro Horo Harary. [IpuenHanHs i
Bi'€/IHAHHS IITENCEbHUX BWIOK HA >KMBUJIBHUX KaOensiX MEPECYBHUX MAIUWH
NOBUHHO MPOBOAUTHCS MPA BUMKHEHOMY PYOHIIbHUKY (aBTOMATi) PO3NOAIIIBHOTO
umTa [73].

[Ilo6 yHWKHYTH Hai3Ay MalllMH HA THYYKWI KaOenb >KUBJICHHS, OCTAHHIN
NOBUHEH OyTH NMIIBILICHUH 1 HAAIHHO 3aKPIUJICHUH.

[lepeMilieHHs TEPECYBHUX HECAMOXITHUX TPAHCTIOPTHUX 1 36PHOOYUCHUX
MAalllMH Ha OYKCHP1 32 JOMOMOIOK aBTOMAIIWH, TPAKTOPa MOKE 3[1HCHIOBATHACS
TUIbKMA TP HAIBHOCTI YKOPCTKOTO HAATMHOTO 3UETIJIEHHS 3 OYKCHPOM.

[Tinfiom (HaKar) 1 yCTAHOBKY MEPECYBHUX TPAHCHOPTHUX 1 3€PHOOUMCHUX
MallMH Ha TIarGopMu CKIAAIB, MICTKM a00 1HOI MIAHECEH! MICIS MOBUHHI
OPOBOAUTHUCS 3a JONOMOTOK JEOIIOK Yy TOXUIIMX, MILHO YKPIJICHAM CXOJHIMU
(Tpanax), abo HIMM OE3MEYHKUM 1 MOJETIYE K0 POOOTY CHOCOOOM, i HAJIAI0 M
KEpIBHUKA poOiIT [74].

[lepeMilieHHsT MamMH TO TEPUTOPIi 3€PHOTOKY MOBHHHO MPOBOIUTHCS
TUTbKYM 3 JIO3BOJIY 1 11 KEPIBHUIITBOM 3aBiayBaya CTpyMOM a00 ocoOu, 1o Horo

3aMIHIOE.
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BUCHOBKH TA ITIPONO3UIIIT

OaHuM 3 HalOUIBIIMX 33aBAAHb CUTbCHKOTO FOCIOJAPCTBA € MA0Ip COPTIB,
cTaOUIbHUX 34 BPO’KAUHICTIO 1 MPHAATHUX A OOpOOITKY B PBHUX TPYHTOBO -
KJTIMaTUYHUX YMOBAX PETIOHY.

JUis  1poro  HEOOXiZHO MNPOBOAUTH  JAOCHUDKEHHS 1 OIL[HKY IO
NPOAYKTHBHOCTI 1 BPOKAHOCTI COPTIB APOi M'IKOT MILIEHUIII.

Y cHopusTIMBMX yMOBax MEpEBary Ciif BiIJaBaTH COPTaM 3 BUCOKOKO
NOTCHUIMHOK NPOAYKTUBHICTIO, TOAl SIK B HECHPUSATIMBHAX 1 €KCTPEMAIbHHMX
YMOBaX OCTaHHS TMOBUHHA MOEAHYBATUCS 3 JOCHUTH BHCOKOK €KOJIOTITYHOIO
CTIAKICTIO.

Omxe, 3a pe3ylbTaTaMu HAMX AOCHDKEHb 34 YPOXKAMHICTIO MO>KHA
BAAUMTH coptu Eneris mupoHiBchka Ta ETioa. 3a SKICHUMH MOKa3HUKaMU

KJICHKOBUHU Ta BMICTY OU1Ka KpaluMHK € COPTH Yro0sieHa T1a [laHsHka.
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