PELLEH3IS

KaHaM/1aTa CiJIbCbKOroCcnoaapchbKuX HAYK
I'ymentoka Onexcanapa BosoanmupoBuua Ha auceprauiitny podory
Ouxedipenka Bopuca Anatoniiiosuua
Ha TeMy « BnuiuB abioTHYHMX Ta aHTPONOreHHNX YHHHHKIB HA HACIHHEBY
NPOAYKTHBHICTL NINEHHUI TBEpaoi sipoi»
npecTaBieHy Ha 3100yTTA HAYKOBOro cTyreHs aoktopa dinocodii
3a crnetianeHicTio 201 — Arponowmis, B ranysi 3nanb 20 — Arpapri Hayku Ta
NPOAOBOILCTRO.

AKTYaJbHICTE TEMH Ta OTPHMaHUX pe3yabTaTiB. Y cucreMmi BHpOOHMITBa
3epHOBOI MPOAYKUII CTpaTeriyHe 3HA4YeHHs BiJBeJAEHE Tranys3i HACIHHWIITBA, AKA Mae
3a0e3lleuyBaTH  ClILCHKOTOCHOIAPCHKHX BHPOOHHKIB BHCOKOSKICHMM HACIHHEBMM
MaTepianoM, BIPOBA/UKYBATH B BHPOOHHMUTBO HOBI copTH, 30epiraioun ix Gionoriumi
OCOOIHBOCTI BOPOMOBAK BMPOLIYBAHHA, CIPHAIOYM 30VTY KOHAMUIfHOrO HACiHHA Ta
ONTHMI3alli COPTOBOI CTPYKTYPH [OCIBHHX IOl KOXHOI 061acTi. BajIHBHM
HanpAMOM B LBOMY € BHPOLLYBAHHA BHCOKOSKICHOT MIIEHMIII TBepaol 9poi, ska 3aiiMae
BAKIIHBE Micie He e B YKpaini, a i cBiTOBIi cninbHOTI, cTaHOBIAYH NPHGIH3HO S—
7% Bil 3aranrkHOCBITOBHX I[UIOUL [l BHPOIIYBAaHHAM I[MIUEHHII. BaxiuBuMu
MOKa3HUKaMH, MO CHNPHAIOTh 30LIBIICHHIO OOCATIB BHPOLIYBAHHSA L€l KYJABTYPH LS
BHYTPILIHIX M0Tped, € BUCOKA AKICTH 3epHA T4 BPOKAHHICTS.

HesanosinbHa SKiCTh BITYMIHAHOrO 3epHa MIUEHNUI TBEPAOT APOI MPHUIBOIUTH JI0
30LbIIeHHSA IMIIOPTY BXKe TOTOBHX MAKapOHHHX BHPOGIB 3 TBEpAMX COPTIB MIUEHWLI
abo BUCOKOSIKICHOTrO GopolHa Ui BITYM3HAHOrO BUpOGHWUTBA. [lns BHpilEHHS
MHTaHHs 30LIBIICHHS BPOKAHHOCTI Ta sKOCTI 3epHa MmeHHni Teepoi  spoi
PEKOMEHIYETBCA BHKOPHCTAHHSA CYYaCHHX PadOHOBAHHX COPTIB, JOTPUMaHHS
TEXHOJIOr1 BHPOULYBaHHS T4 BIPOBAKEHHSA MEPCEKTHBHUX METOMIB MepeanociBHOI
00pOOKH HACIHHS, CTHMY/IATOPIB POCTY POCIHH, EKOTOMYHHX METOIB | TEXHOMOTIIL.

OnHuM i3 HallBaAKIHBILIMX | EKOHOMIYHO BHIIIHHX 3ac00iB 361/IBINEHHS BATOBHX
300piB 3epHA € COPTOBE BHCOKOBPOJKAilHEe HACIHHA. Y 3B'S3KY 3 1lMM npodnema
BHPOLIYBAHHA HACIHHEBUX [OCIBIB moTpeGye GinblIol yBard, Hik 3a BHPOLIYBAHHS
TOBAPHHX MOCIBIB. A TOMY .EEGCII!,.J.&&EHHH OEPEeMHX e/IeMEHTIB TeXHOI0TIT BHPOILOYBAHHA
HACIHHA HULIE'HHUI TEEpﬂﬂi H]JL'.I] HaA3BUYalHO HEDGKII{HE JUIH OeTAIILHOTO HaYKOBOTO
Mi3HAHHS, 110 | BU3HAYAE AKTYANBHICTh AOCTIKEHb 3a TEMOK awceprauii, ii HayKOBY
HOBH3HY Ta NMPAKTHYHY UIHHICTH JUIs CLIBCBKOTOCTIOAAPCHKOrO BUPOGHHIITBA Ykpaiuu.

losioBri pesyasTaT, oTpumani ocobucro asropom. Beranossieno Xapakrep
BIUIMBY MPOTPYHHUKIB pi3HOi Ail HAa NMOKA3HMKH MMOYATKOBOI POCTOBOI AKTHBHOCTI
COPTIB  NUIEHHU TBepaoi sApoi. OGrpyHTOBaHO ed)eKTHBHICTH 3ACTOCYBAHHS
NPOTPYHHUKIB JUIs NepeanociBHoi o0poOKy HaciHHS, WO MO3UTHBHO BIIHHYIIO Ha HOro
NOCIBHI AKOCTI, MiABHILMIO MOJBOBY CXOKICTH i JKHTTE3JATHICTS POCIHH, WO B
MACYMKY 3a0e3neunno 30LIbIIeH s BPOKAHHOCTI 0CTIKYBaHNX coptis. Buinaueno,
U0 BHKOPUCTAHHA NPOTPYHHMKIB CIPHSIIO NOKpameHHIo MOCIiBHUX XapaKTePHCTHK
BHPOLUEHOTO HACIHHA. YCTaHOBNEHO, WIO BHECEHHA MiHEpATLHHX NOGPHB mepex
CiBOOIO, a TAKOK MIUKMBIEHHS MIUEHHII TBEpAOi Apoi y (asu BUXoAy B TpyGKy Ta
KCIJ'[(}CIHHH 3 JoJaBaHHAM \IlKPDHGﬁPHEH MO3HTHBHO BILTHBANO Ha Epﬂ?ﬁﬂﬁHICTﬁ-
MOCIBHI  AKOCTI Ta HPD}KEHHI BJIACTHBOCTI HACIHHA. II{)BE,EIEHG E{Zl]ﬂKTHHHlCTB
BUKOpuCTaHHs (yHriunais Ha IV, VII Ta IX eranax opranorexesy mmenmui TBEP10]



Apol, a Takok iHcekTHumais wHa VIII Ta [X eramax, mo crnpusio 36ibleHHIO
BposkaiiHocti, macu 1000 HaciHHH, BHXONY KOHAMLIHHONO HACIHHS T4 MiIBHINEHHS
eHeprii  npopoctanHs i jabopatopHol  cxomocti. BuszHaweno  ocobamBocTi
CHIBBIJIHOIIEHHA 4aCTOK BIUIMBY pi3HuX (akTopiB mwcrepcii i X B3aemomiii Ha
hopmyBanHs ypOXKaHHOCTI copTiB mwenuui Teepmoi spoi. YcTaHOBIEHO piBeHB
KOpensuil Mk KOMIIEKCOM IOKa3HUKIB MOCIBHUX sKOCTeH | BpoxkaiHUX BIacTHBOCTEI
HaciHHs. BusBieHo 3maudi BiaMiHHOCTI Mik copraMM mnmenHui Teepmoi spoi 3a
MOKA3HUKAMH TEIIOCTIHKOCTI HACIHHS Ta MOP(OIOTIYHHMHM THIAMH 3aPOJKIB.

Beranosnero, mo 3actocysanss npoTpyitHuKiB pisHol il TeGysan Yiastpa, K.c.
(0,2 a/t); I'pinpopr Crap, T.x.c. (1,5 n/t) Ta Tiarpun, TH (0,4 n/t) 3abesmeunno
MABHILEHHS NOKA3HHKIB MOCIBHAX AKOCTel HACIHHA TAKMX, AK aKTHBHICTB KijlbYeHHS,
eHepris MpopocTaHHs Ta jiabopatopHa cXokicTs. OGpobka HaciHus MPOTPYHHAKAMM
CIpHANA 3pOCTAHHIO NOJHOBOI CXOKOCTI Ta PiBHA BHKHBAHHA POCIMH. BHuty nonsosy
CXOKiCTh HaCiHHA Biamidanu y copry MIIT Marnanesa, soua cramosuna 82,6% y
BapianTi Ge3 oOpobkm i 86,7-87.4% 3a mpotpyiosanus. V copry MII Kcenis B
KOHTPOTLHOMY BApiaHTi T0/1b0Ba CcXokicTh craHoBuna 80,9%, a 3a obpobku
npotpyinukamMu — 84.9-86,4%, y copry MIIT Ilepnuna — 813 i 85,6-86,2%
BiANOBinHO. HafiBuuly mnomsoBy cxoxicTs OTpUMaHO 3a 00pobkn  HaciHHsA
focKyBaHuX copris npenaparom Tiatpun, TH (0,4 1/1).

Busineno, uo npotpyrosanns Hacinus 3alesmeunno 3Gepexens YpoKaw Ha
piBii 0,24-0,33 1/ra. HaitBuumii pisens ypoxaitnoeri (3,41-3,60 1/ra) Y COpTIB
MITT Keenis, MIIT Marnanena, MIIT [Tepauna otpamato Y BapiaTi i3 NpoTPYHHHKOM
(pynriauanol aii I'pindopr Crap, 1.k.c. (1,2 1/T).

YcTaHoBieHO Pi3HY {0 NPOTPYHHMKIB Ha MOKAIHHKH AKOCT BHPOILLEHOTO
HACIHHA MIUeHUU TBepAaoi spoi. ¥V BapiaHTax i3 npotpyiosanusM maca 1000 nacinun
cranosuaa 45,3-51,4 r, Buxia KoHAMIIHOTO Hacinug — 83,2-88,3%, a y Bapiantax Oes
00pobku — 43,1-49,7 r Ta 79,9-85,3% sianosiano. V nacinus, 3i6panoro i3 BapiaHTiB
32 00poOKHM HaciHHA NPOTPYHHUKAMM, BHABIEHO TeHASHUIIO [0 MiABHLICHHS
AKTHBHOCTI  Ki/IbYeHHS, eHeprii npopocTaHHs Ta 1aBopaTopHOi cXokocTi. Tak,
71adopaTopHa CXOKICTh Y BHPOLICHOTO HACIHHA 3 KOHTPOJIBHMX BapiaHTIB CTAHOBMIA
93-94%, a obpoldka mpoTpyiHHKAMH CHIPHSAIA MiABHIIEHHIO [LOTO NOKA3HHKA Ha 1—
3%.

Yeranosnero, mwo nepeanocise BrecenHs NP Ko Ta NiPyuKss, a Takox
MUKHBJIEHHS y $hasu BUXoLy B TPYOKY | KonocinHs n06puBamu Kapbawmia (8,0 kr/ra) Ta
Asanraps P 3epHosi (2,0 1/ra) mosHTHBHO BIUTHBAIO Ha YPOKailHICTs MIIEHMII TBEPAOT
APOI. 3aNeXKHO BiJ| eIeMEHTIB TeXHOIOTIH BUPOILYBaHHS BPOKANHICTH NOCTIIKY BAHHX
COPTIB MIIEHWLI TBepaoi spoi miasuumysanacs wa 0,26-0,59 t/ra, MOPIBHAHO 13
KOHTpO/IbHUM  BapianToMm (3,20-3,30 1/ra) Ges yuecenns ao6pus. Haiiumry
BPOKaiiHICTh IPY BUKOPHCTAHH| 100puB 3abe3neuns BapiaHT KHBICHHS N3 P3Ksy, +
(Kapbamin (8,0 kr/ra) + Asamrapa P 3epuosi (2,0 a/ra)) wa IV ta VII eramax
opraHorexesy. HaiGuibwmit npupict ypoxaitnocti copris (0,54-0,59 1/ra) sinssaueno
[pH MOETHAHHI UbOTO (ony 3 perynstopom pocry bpinon, PK (0,8 n/ra), skuit BHOCHIH
y ha3u BUXOIY B TpYOKY Ta KOMOCIHHS,

Busiiieno, 1o 3actocypadHs y pisHi (asm PoIBUTKY POCIHH MiHEpaJIbHHUX
NOOpHB | piCTperynsaTopa CHPHANO [OKPALIEHHK MOCIBHUX SKOCTeil OTPHMAHOrO
Hacinua. Jlocnmi/kyBaHi (OHM KMUBJACHHS | NOEAHAHHA iX i3 Pery;isTopoM pocTy
3abe3nedyBary NiJBUILEHHS BHXOAY KOHAMLIMHOrO HaciHus Ha 1,6-6,2%, MOPIBHAHO 3
KOHTPOILHUMH BapiaHTamu, ki Gynn B mexax 81,9-84,1%. Kpaumm BapiaHTOM 3a



BHINE3ralaHHMH MOKA3HHKAMH BUABHBCA (oH kuBneHHs N;:P3K;, 31 BHecennsm y
tha3n TpyOKyBanHs i Konocinus nodpus (Kapdamin (8,0 kr/ra) + Asaurapa P 3epHosi
(2,0 a/ra)) 1 peryastopa pocety Bpinon, PK (0.8 a/ra).

BeranosnieHo, mo 3actocysaHHs J00pHB Ta peryjisTopa pOCTy CHPHSIO
MiABHILEHHIO TTOCIBHAX AKOCTEH OTPUMAHOIO HACIHHSA, TAKHX K aKTHBHICTD KiJIbYEHHS,
EHeprig MpopocTaHHA i 1abopaTopHa cXOXicTh, BHII MOKa3HMKH 1OCIBHHX SKOCTEll
HACIHHA (€Hepris npopocTaHHs Ha piBHi 93-95%, naGopatopHa cxokicTs — 95-96%)
BI/IMIY€HO y BapiaHTax i3 BHeceHHAM y (a3n BUXOHYy B TpyOKy i Komociuus no6pus
Kapbawmin (8,0 kr/ra) i Asanrapa P 3eprosi (2,0 #/ra) y kombinauii is perynstopom
pocyT bpinos, PK (0,8 n/ra).

HoBejleHo, Mo oONpUCKYBaHHA POCIHH MIIEHHII TBep/ol Apoi dyHTinMIaMH Y
pi3Hi (asu po3BHTKY CIPHAIO MiABMIIEHHIO PiBHS ypokaiirocti Bia 0,16 mo 0,42 1/ra.
Ypoxaiinicts copty MIIT Kcenia y BapianTax i3 3axmetoM Bij xBopo6 craHoBuia 3,43~
3,66 1/ra 3a nokasunka B KoHTpoOai 3,24 1/ra, copry MIIT Maraanena — 3,33-3,59 1/ra |
3,17 1/ra, copry MIII Ilepauna — 3,55-3,70 t/ra i 3,30 1/ra, sianosizxo. Haiipummmis
npupict ypoxaiinocti (0,31-0,38 1/ra) otpumano npu o6pobui nocisis GyHrinmIoM
Qynricun, Ke., (0.5 a/ra) y tpu dasu possutrky. [lonarkose o6NPUCKYBAHHA POCITHH
MIeHHL Apoi y dasy usiTiHHA B 1aHOMY BapianTi we if incekTnumaom Kanonip Jlyo,
K.c., (0,15 n/ra) 3abe3neuysano npupict 0,40-0,42 1/ra.

Busisiieno, mo 3acTocyBaHHs iHCEKTHLMAIB HA MOCIBaX MIIEHHII TBEpAOi Spoi
CHpHAIO MIIBHIICHHIO PiBHA Bpoxaiinocti wa 0,16-0,34 1/ra. Bumy ypoxaitsicTs
COPTIB OTPUMAHO y BapiaHTi i3 3actocyBaHHSM iHcekTHuMay Kawouip Jlyo, k.c.,
(0,15 n/ra) ma VIII ta IX eranax opraHoresesy.

BusnaueHo 4acTky BIUIMBY GyHTinmiB Ha piBeHb YpoKaiHOCTI MeHni TBepol
sApoi, ska craHoBuia 22,9%. Binbmmil BniMB Ha YPOXKAHHICTE Mamd YMOBH POKY
(41,1%) i copt (25,3%). YacTka BIIMBY IHCEKTHUHMIIB HA piBeHb YPOXKAHHOCTI
cranoBuna 18,2%, pumi 3Hauenns 6yau y uHHHUKIB «Pik» (43,5%) i «Copt» (23,2%).

BigMmiveno, mo ¢yHriuMaHui Ta iHCEKTHUMAHMI 3aXHMCT MATH MO3UTHBHMI
BILTHB Ha MOCIBHI SKOCTI BUPOLICHOTO HACIHHA MIUEHHULI TBEpAOl Apoi. 3aXuCcT pociHH
Bill XBOpOO | WIKIIHMKIB cipuss niasumenHio macu 1000 3epen Ha 0,4-3.8 1, macH
1000 konmuuifinux Hacinue — Ha 0,.3-3,6 r, BUXOAY KOHIMUIIHOTO HaciHHs — Ha 1.2—
5,1%. binbumii BUXia HACIHHA OTPUMAHO Y BapiaHTax i3 3aCTOCYBAHHAM iHCEKTHIIHLY Y
(hasm KONMOCiHHA | UBITIHHS Ta y BapiaHTi i3 TPUPA30BUM (YHMILATHAM 3aXHCTOM v
KOMOIHALIT 3 BHKOPUCTAHHAM IHCEKTHUMAY ¥ a3y UBiTiHHA.

O6npuckyBaHHs MOCIBIB (YHIiUMAAMH HA PI3HHX eTanmax PO3BHTKY CIPHSIO
MIBAIIEHHIO aKTHBHOCTI KijbYeHHS, eHeprii NpopocTaHHA i nabopaTopHOI CX0KOCTI
HaciHHA. Tak, eHepris mpopocTtanHs y BapiaHTax i3 oGNPHCKYBaHHAM MOCIiBiB Oyna
BHIIA Ha |1-7%, 3a MOKA3HMKIB y KoHTponsax 88-93%, a nabopatopHa cxoxicTh — Ha 1—
5% (y xonTponsx craHoBHna 92-96%). Buili noka3sHHKH SKOCTI HACIHHS MILEHHIT apoi
YCTaHOBIeHO y BapianTax PyHricu, k.e., (0,5 n/ra) Ha tpeox etanax opranorenesy (IV
+ VII + IX) ta incextmuuny Kanonip [lyo, k.c., (0,15 n/ra) Ha asox eranax
opradorenesy (VIII + IX).

Bussneno, mo wafiBunli nokasHuMkm 3a wactkoro HacimHs 3 11 THnom 3apOJIKa
chopMOBAHO Yy BapiaHTiB i3 MPOTpyeHuM Hacinuam npenapatom Tiatpus, TH, (0.4 /1),
3 OUIHKOIO BPOJKAWHKX BracTusocteii 55,2-64,4 Gana. V nocnizi i3 GoHaMH KHBICHHS
HakOltbia gactka Haciung 3 11 Tunom saposka (34%) dopmysaracs y copry MIIT
Kcenist y Bapianti 3 ynecenuam NipPyKi + (Kapbamin (8,0 krira) + Asanrapa P
3eprosi (2,0 n/ra) i perynsTopa pocty Bpinon, PK (0,8 n/ra) ma IV e.0. i VIII e.o. [Tpu



ULOMY OLIHKAa BpOXKaMHMX BIacTMBOCTEH HaciHi crtaHosuna 61,7 Gana. Ilpu
3aCTOCYBaHHI 3aC0O0IB 3aXMCTY POCIMH Y Mepiojl BeCHIHO-IITHBOI BereTailii y cOpTiB
MIIT Kcenis i MIIT Marjanena vaifBunty ouinky spoxkaituux mnactusocteii (59,1 Ta
56,7 Dana) oTpuMany y BapiauTi i3 3actocysanHAM iHcexTHuMay Kamowmip Jlyo, k.c.
(0,15 n/ra) va VIII e.o. ta IX e.0., a y copry MIII [Tepiuna (62,6 6ana) — 3a BHeCeHHS
yurinuay @ynricun, ke. (0,5 a/ra) va IV e.0., VII e.0. Ta IX e.0. v noeauanni i3
incexTHunaoM Kanonip Jlyo, k.c. (0,15 n/ra) va IX e.o.

Otpumani pe3yibTaTH MalOTh BAroMe 3HAYEHHS 18 YIOCKOHATCHHS TEXHONOL
BHPOLIYBAHHA IMUEHALI TBEPIoi Apol, MiABHILEHHA 1i MPOAYKTHBHOCTI, MOKpALEHHS
NMOCIBHUX SKOCTEH HACIHHS, a4 TAKOMXK IS po3po0KH e(EeKTHBHHX CXEM JKHBJIEHHS Ta
peryisuii pocty, CpAMOBaHHX Ha MaKCHMI3alilo BPOXKailHOCTI CYYacHHX COPTIB.

HaykoBa HOBH3HA OTPHMAHHX Pe3yJbTATIB MOJIATAE Y PO3E S3aHHI BaMIHBOT
HAYKOBOI MpobieMu 1100 BCTaHOBIeHHs B ymosax Jlicocteny Ykpaium xapaxrtepy
BILIMBY TIPOTPYHHHKIB pi3Hol Al Ha NOKA3HMKH TOYATKOBOI POCTOBOI aKTHBHOCT]
copriB  miueHHUi TBepAol Apoi. OOGrpyHTOBaHO e(EKTHBHOCTI  3aCTOCYBAHHS
MPOTPYHHHUKIB /115 NiepeanociBHoOT 00po6KK HACIHHA, IO MO3WTHBHO BILTHHYJIO HA HOTO
MOCIBHI AKOCTI, MiABMIUIMIO MONBOBY CXOKICTB | JKMTTE3MATHICTH POCAHH, IO B
miACYMKY 3a0e3neunsio 30inblueHHs BpOKailHOCT] A0CTIKYBAHNX copTiB. BusHadeno,
IO BHKOPHCTAHHA MPOTPYHHHKIB CIPHAE TMOKPAIIEHHIO MOCIBHHX XaAPAKTEPHCTHK
BHPOLICHOTO HACIHHSA. YCTAHOBNEHO, IO BHECEHHS MiHEPATBEHMX J0OPHB mepen
ciBbOIO, a TAKOK NMi/UKMBICHHS MIIEHHI TBepaoi Apoi y dasm suxony B TpyOKy Ta
KOJIOCIHHSA 3 JI0@BaHHAM MIKpOAOOpPHBA MO3UTHBHO BIUIMBAIO Ha BpPOMKAiHICTS,
NOCIBHI  AKOCTI Ta BpOXKaHHI BIacTHBOCTI HaciHHA. JloBeleHo e(eKTHBHICTS
suxopucTaHis Qynrinngis #a IV, VII ta IX eranax opranoreHesy muieHuii Teepnoi
apoi, a Takok iHcektHuumiB Ha VIII Ta IX eranax, mo cnpusiio 36imblIeHHIO
spokaifHocTi, Mack 1000 HaciHMH, BMXOAY KOHAMIIHHOIrO HACIHHS Ta MiIBHIICHHS
eHeprili  mpopoctanHs i sjabopatopHoi  cxokocTi. Bwusnaueno  ocoBiuBocTi
CNiBBIJHOIIEHHA YAaCTOK BIIHBY pi3Hux (akropis aucrepcii i X B3aemoniii Ha
(opmyBanHs ypoxaiiHocTi cOpTiB mMueHHUI TBepaoi Apoi. YCTAHOBIEHO piBeHb
KOpesIALil Mi% KOMILIEKCOM MOKa3HUKIB NOCIBHUX AKOCTEIt | BpOKailHMX BIacTHBOCTEI]
HaciHHi. BusBieno 3nauni BinMiHHOCTI MDK copramm nuenuii TBepnoi spoi 3a
NOKa3HHKAMH TETIOCTIHKOCTI HACIHHA Ta MOP(OTOrTYHHMH THNIAMH 3apPOIKIB.

YI0CKOHA/IEHO TEXHOJIOTIH0 BHPOIIYBAHH HACIHHS MINEHHI TBepaoi Apol nns
ymos Jlicocteny Vkpainw, saka cnpuse 30inblueHHIO  BpoxkaifHoCTi, BHXOIY
KOHIMILIAHOTO HACIHHS, MACH HACIHHA Ta MOMINIUEHHIO HOTO MOCIBHUX XAPaKTePHCTHK |
BPOXKAHHUX BJIACTHBOCTEI.

[IpakTHuHe 3HAYEHHS OTPHMAHHX Pe3YALTATIB MONATAE Y BIOCKOHATCHHI
TEXHOJIOT1] BHPOLLYBAHHSA HACIHHA CY4aCHHX COPTIB MEHKLi TBepaol spoi. TexHomoris
BKIIIOYae: NMPOTPYIOBAHHS HACIHHA NpenapaTHMu iHcekTHuuanol aii Tiatpun, TH, (0.4
/1) Ta ynriuuanoi aii I'pindopr Crap, 1.x.c., (1,2 71/T); BHeceHHs nobpus NP K s i
N32P3:K3, mepea cisGorwo; nimkusienns y ¢asm Buxoay B TpyOKy Ta KONOCIHHA
nobpusamut KapGamin (N;;) i Asamrapa P 3epuosi (2,0 n/ra) y noeanasni i3
peryiatopom pocty bpinos, PK, (0,8 a/ra); BHecenns Ha nocisax ysarinmay Oyuricun,
K.e., (0,5 w/ra) ta incektnunay Kaunouip [yo, k.c., (0,15 a/ra) na IV, VII i IX eranax
opraHoreHesy. BrpoBakeHHS UMX eNeMEHTIB TeXHOJOr! J03BOMSE MiABHIIMTH
BpoxkaiiHicTs Ha 0,23-0,47 T/ra, MOKpalMTH €Heprilo NMPOPOCTAHHS Ta nabopatophy
CXOXKICTh HaciHHA Ha 1-4%, 36inpiunTH Bpoxaiini BnactuBocti Ha 0,23-0,36 1/ra, a
TAKOK 3a0esneqnTdH YMOBHO wHMCTHi npudyTok y Mexkax 15531-24806 rpw/ra.



Pesynpratin excrniepuMeHTanbHMX [OCII/DKEHB V3AraAlbHEHO y BHIVIAAI METOMMYHHX
pexoMeHpauii (HaciHHuubka TexHONOris BHPOIUIYBAHHA MHPOHIBCBKHX COPTiB
nmeHkul o3umol Ta apoi. Muposniska, 2024, 52 ¢.; BrumBs arporexHivHHX 3axois
BHPOLIYBAHHA HA HACIHHEBY NMPOAYKTHBHICTH mmennni. Llentpansue, 2024, 38 c.), gxi
anpoboBaHO Ta BNPOBA/UKEHO Yy HaciHHMbKHX rocnogapersax TOB «Arpodipma
«Konocn,  [lepkasromy — mianpuemctsi  «[locnigse  rocnomapetBo  «Emitan
Muposiscekoro iHCTHTYTY miuenuni imeni B.M. Pemecna HAAH Vkpaium» Ta
Hepxasromy nianpuemersi «Jocnigne rocnogaperso «[Ipockypiska» MupoHiBebkoro
IHCTHTYTY muenni imeni B. M. Pemecia HAAH Vipainuy,

ObrpynroBaHicTs | A0CTOBIpHICTL OJEepP/RAHHX HAYKOBHX pe3y/bTaTIB,
JlocToBIpHICTH OTPUMAHKX Ta Mpe/ICTaBIeHHX Y AHcepTallii pe3yibTaris 1abopaTopHuX
Ta  NOAbOBMX  €KCHEPHMEHTIB  [PYHTYETBCA HA  BHKOPHCTAHHI  CYYaCHMX
3ara7bHOHAYKOBMX Ta CHEUIATbHHX METOMIB JOCHIUKeHHS, aHajli3y Ta CHHTe3y.
OuiHiol0uH BUKOHAHI JTOCTIKEHHS, O JAMIM B OCHOBY AWCepTalil c/if BiAMITHTH
BAade MOEIHAHHA PI3HUX METOAONOTIMHMX MIJAXOMIB (KIACHYHHX HACIHHMIBKHX Ta
CTATMCTUYHMUX) ANA JOCATHEHHS MMOCTABIEHMX 3aBJlaHb, 110 3a0e3nevwIo uinicHicTs
pofoTH.

OcHoBHI nosoxenns auceprauii onyGaikoBaHo B 17 HaykoBHX npausx. 3 Hux
TpH crarTi y (axoBux BuAAHHAX Vkpaiuw (karteropis b), 12 Te3s momosimeii y
Marepianax HayKoBHX KoH(epeHIH, 1Bi MeToauuHi pekomengauil. Marepianu
nyOmikauii GasyloTbest Ha OPHTIHAIBHHX EKCTIEPHMEHTANBHHX JaHWX, OTPHMAHMX
aBTOPOM camocTiitHo. 3micT mybnikauiif noBHiCTIO BioOpakae OCHOBHI M0I0KeHHS Ta
BHCHOBKH Jucepraull. XpoHosmoris BHXOAY craTeil Ta BHCTYNIB Ha KoHpepeHLisx
BIZIMOBi1a€ eTaram poGoTH HAJ JHCEpTALliElo,

Y BCTVIII npeacrasieHo akTyambHicTh BHOpaHoi TeMH, HOBHM3HA, Nepelik
MOCTABNEHHX 3aBJlaHb, 00 €KTH Ta METOIH JIOCTiIKEHb.

Y PO3ALII 1 nposeseHo aHanis HayKoBOI JiTepaTypH 3a TeMOLO
AUCEPTALIHHONO JIOCIIKEHHA, BUCBIT/ICHHI1 CydacHMI CTaH JOC/I/UKEHb 1010 BILTHBY
abloTHYHHX Ta AHTPONOreHHMX YHHHHUKIB HAa HACIHHEBY TMPOIYKTHBHICTH NIUEHMLI
TBEp01 ApoL.

Y PO3JLJI 2 naseseH0 XapaKTepPHCTHKY IPYHTOBHX Ta IOTOIHMX YMOB Ha yac
NpoBeleHHs MOMBOBHX AOCHIKeHb. JleTalbHO BHUCBITIEHO METOAMKY MONLOBHX Ta
1abopaTOPHHX 10CTII/KEHb.

Y PO3ALMI 3 npencrasBineHo ocobauBocTi  (HOPMYBAHHS — HACIHHEBO]
MPOAYKTHBHOCTI MILEHHLI TBEPIOI APOI 3a/IeHKHO BiJ IPOTPYIOBAHHSA HACIHHA.

3a poxu nocnimKens npotpyiinuku Tebysan Yabtpa, k.c., (0,2 2/1), pindopr
Crap, t.x.c., (1,20/7) ta Tiatpun, TH, (0,4 n/t) 3abe3neunnn MiABMIIEHHS TaKUX
BKIHBHX MOKA3HHUKIB MOCIBHUX AKOCTell HACIHHA AK aKTHBHICTBH KiNbYeHHA, eHepris
MpOPOCTAHHA Ta JadopatopHa cXoxkicTs. Ha OloMeTpH4HI NMOKAa3HHUKA MPOPOCTKiB
HACIHHA ICTOTHOTO BILIMBY MPOTPYHHUKIB He BHABJIEHO.

Obpobka HaciHHs npoOTpyiHUKAMHM pi3HOI Ail cHpusia 3POCTAHHIO [OJBOBOL
CXOMKOCTI TA PIBHA BHKMBAHHA POCIUH. Bijblly MOABOBY CXOKICTh HACIHHS BiaMivamy
y copry MIII Marganesa — 82,6% y sapianti Ges obpobkm i 86,7-87,4% 3a
npotpytoBatts. ¥ copry MIIT Kcenis B KoHTpoabHOMY BapianTi MonsoBa CXOKICTh
craHouna 80,9%, a 3a oOpobkn mnporpyiinuxamun — 84,9-86,4%, y copry MIII
[Mepmuna — 81,3 i 85,6-86,2% sinnosinuo. Binslty noasoBy cXoxicTs oTpHMaHo 3a
00pobkn Hacinus gocniKyBaHHX coptis npenaparom Tiatpun, TH, (0.4 1/1),



3a pok# J0cHiKeHs IPOTPYIOBAHHS HACIHES 3a6e3meqmnno s0epexenns ypoxaio
Ha pisni 0,24-0,33 1/ra. Bunty ypoxkaiinicts COpTiB Ha pisHi 3,41-3,60 T/ra otpumano
Y BapiaHTi i3 npoTpyitHuKoM (yHriumaHOT i ['pindopr Crap, T.K.c., (1,2 1/7).

[pu gocrimkenni BrumBy 06pobku HaciHus PI3HUMH NPOTPYHHUKAMH Ha NoCiBHi
AKOCTI BUPOIIEHOTO HACIHHA BCTAHOBIEHO, 1O BOHHM 110 PI3HOMY ZifTM Ha MOKa3HUKH
AKOCTI HaciHHA MINEHHLI TBepoi APOl. 3a pOKM J0CHiKeHs Yy BapianTax i3
poTpytoBaHHAM maca 1000 sepen cranosuna — 40,8-43.8 r. maca 1000 HACiHHH —
45,3-51,4 r Ta BUXia KOHAMLITHOTO HaciHHsg — 83,2-88,3%, a y papiantax Ges o6pobkn
— 39,4408 r, 43,1-49,7 r, 79,9-85,3% Bignosiano, V HaciHHA 3i6panoro i3 sapianTis
file MPOBOAM/IH OOpOOKY HACIHHS MPOTPYHHUKAMH TAKOXK BHARIEHO TEHAEHUIO [0
NiIBULIEHHS aKTUBHOCT] KiTbYeHHS, EHEprii MpOpoCTanHs Ta 1abopaTopHOi CXOKOCTI.
[lpu naGoparopuiii cxomoeri nacinag 3 KOHTPONBLHMX BapianTiB Ha piBai 93-94%,
NPOTPYHHUKM CIIPUSATH 1T NABHIICHHIO Ha 1—3%,

BusiBlieHo cyrreBi BiaMinHOcTi 3a wacTkamu BIUTHBY pi3HUX dakTopis i ix
B3aEMOJIN Ha QopMyBaHHs BpoxkaifHocTi. Binbmmii BrLIHE Ha VPOKaiHIiCTh MueHuwi
TBEP/IOL SIPOi M/l YMOBH BHPOLILY BAHHS (42,0%). 3nauni vacTkn BrMBY TaKOK Ooyiaun y
4uHHIKIB «Copr» (23,8%), «Bapiaut» (15,1%) ra B3aemonii dakropis «Copt» i «Pik»
(11,9%).

3a pokH gochigkeHs BMicT Ginka v Haciuni copry MIIT Kcenis B HeoOpobneHoMYy
BapianTi craHoBHB 13,7%, y BapianTax i3 npoTpyitHuKkamu — 13,9-14,1%, y copry MII1
Marnanena — 13,3 i 13,6-13.7% BUINOBIAHO, copry MIIT Iepauna — 13,1 Ta 13,3-
13.4%. Binsui nokazauky BMiCTY GinKa Ta KIeHKOBMHHM BiaMiueHo vV BapiauTi i3
NPOTPYHHUKOM (HCEKTHLMIHOT mif Tiarpun, TH, (0,4 a/1), Cepen COPTIB Kpalmm 3a
AaHHMHA nokasHukamn 6ys MITT Kcenis.

Y PO3JILII 4 nasesieno ypoxaitsicTs, mocisui gxoerti Ta BpoaHHl BAaCTHBOCTI
HACIHHA MIIEHHUI TBEPAOT APOi 3ai1ekHo Bin BHKOPHCTaHHA OKPEMHX TeXHOMOrTYHHX
3aX0J1iB  BUPOLLYBAHHS. VYeranosaeno, 1o nepeanocisie BHeceHHs NP K, Ta
N3:PiKso, a takok mimkusienus v (asu Buxomy B TpyGKky i Komocimms nobpusamu
Kapbamin (N;-) T1a Asasrapny P 3eprosi (2,0 1/ra) nO3UTHBHO BIJIMBATIO Ha
YPOKAHHICTE MIIEHHIL TBepHOT APOT.

3a poky JOCHiKeHb 3aCTOCYBAHHS Y Pi3Hi (hasu po3BHTKY poC/HH MIHEpaNbHHX
NOOpHB i picTperyasTopa cnpusio HOKPAIUCHHIO TOCIBHHX AKOCTeil OTpUMaHOro
HacinHa. JlocmimkyBani GOHM KUBAEHHS | moeaHAHHS X I3 peryasTopom pocry
3abe3nedyBand NijBHIEHHS BUXOIY KOHIHIUIHHOIO HacinHs Ha |,6-6,2%, MOPIBHSHO
A0 KOHTPOIiB, fiKi Oyam B Mmemax 81,9-84.1%. Kpawmm Bapiantom 3 Gimsmmmu
3ralaniMK BHIE NOKAIHHKAMH BHABWIN (DOH JKUBJIeHHS NiPKys 3 BHecennam y thazn
TpyOKyBaHH i Konocinus no6pus (N; 5 + Asanrapz P 3eprosi) i perynsropa pocty.

Beranosnerno, wmo 3actocysaxus noOpHB Ta peryasTopa pocty COPHAIIO
MABHUIEHHIO MOCIBHUX AKOCTEH OTPHMAHOI'0 HACIHHSA, TAKHX SK AKTHBHICTD KIJTbYEeHHS,
EHepris NpopoCcTaHHA | 1abopaTopHa CXOWKICTB.

llpn  pocnimkenni snamBy Qouis kuBreHHs Ta peryisTopa pocty Ha
XJIi60neKapesKi SKoCTi nierni TBepa0I Apol 3adixcoBano 3pocTanus Bm IcTy Dijsika Ha
0,3-1,5% i BMicTy KnelikoBHHH Ha 1,4-2,7%.

OBnpucKyBaHHS POCTHH MImeHH] TBepaol Apoi dyHriumaamm vy pisui thazu
PO3BHTKY CTIPHANIO [IABHIIEHHIO PiBHS yposKkaitHocTi Bin 0.16 10 0,42 1/ra.

3aCTOCYBaHHS HCEKTHUHMIIB Ha mociBax MIUeHHUI TBepaoi Apoi CcrpHsiIo
MABHILEHHIO PiBHA BpOXKAMHOCTI Ha 0,16-0.34 1/ra. Binsmy YpokaiHicTh copTiB



OTPHUMaHO y BapiaHTi i3 3acTocyBanusam incextuunay Kanonip Jlyo, x.c., (0,1 n/ra) Ha
VIII ta IX eranax opraHoresesy.

OyHriMIHNA T2 IHCEKTHLMAHNN 3aXHCT MM NMO3MTHBHUIL BIUIMB HA TOCIBHI
AKOCTI OTPUMAHOTO HACIHHA MIIEHUII TBepoi Spoi. Y A0CHiIKYBaHHX COPTIB Ginbummil
BHXiZ HaciHHA OyB y BapianTax i3 3acTOCYBaHHAM iHCEeKTHIMAY Y (asH KOMOCiHHA Ta
UBITIHHA Ta y BapianTi i3 Tpupa3oBuM QYHriuMAHMM 3aXMCTOM y KoMmGiHauil 3
BHKOPHCTaHHAM iHCeKTHIHAY Y (asy usitinus. OBnpHckyBaHHA MociBis (GyHriummamu
Ha PI3HUX eTanax PO3BHTKY CHPUAIO MiABMINEHHIO AKTHBHOCTI KilbueHHs, eHeprii
MPOPOCTAHHSA | 1a0OpPaTOPHOT CX0KOCTI HACIHHS.

Bwmict Olika B HaciHHHI cOpTiB y BapiaHTi Ge3 3axMCTy MoCiBiB Bijl XBOpoG i
WIKIHUKIB cTaHoBHB 13,1-13,7%, BM™icT kieiikoBuan — 25,9-26,2%. 3acTocyBaHHS
GyHriuMniB Ta iHCEKTMLMIIB Ha pi3HMX e.0. 3abesneunsno QOPMYBAHHA HACIHHA i3
BMITOM Oisika Ha piBHi 13,4-14,4%, kieiikosunu — 26,4-27.6%.

OneprkaHi pesy/IbTaTh A0CHIIKEHb 0 MOP(OTHIIAX 3aPOAKIB TA TEIUIOCTIHKOCT]
HACIHHA CBLAYATH MPO MOKIHBICTH B MEBHIA Mipi MPOrHO3yBaTH 3a iX MOKA3HHKAMH
BPOXKaiiHi BJACTMBOCTI HACIHHSA, & TAKOXK BHKOPHCTOBYBATH B CeleKilifiHiii MpaKTHIL
[PH CTBOPEHHI HOBUX COPTiB MMILIEHHLI TBEPAOT APO.

Busnadenns B3aeMO3B'A3KY Misk OKpeMHMH MOKa3HHKAMM SKOCTI HACIHHS i fforo
BPOKAIHHHMH BJIACTHBOCTAMM LIONO BIUIMBY Pi3HUX (DOHIB JKHBICHHS HA MOCIBHI SKOCTI
Ta BPOXKaiiHI BIACTHBOCTI HACIHHA MILIEHHILI TBEpPO! APOi BHABIEHO BUCOKHIl 3B'130K Ha
pisai 0,526-0.844 s GinbluocTi NOKa3HUKIB MOCIBHUX AKOCTell HACIHHS i BpOMKANHHX
BiacTuBOCTed HaciHua. CunpHy Kopensuiio (r = 0,722) BiaMmideHo Mixk TerocTifikicTio
Ta BPOKAHHUMH BIIACTHBOCTAMH HACIHHA, a TAKOXK MK YHCIOM NEPBHHHHX KOPIiHIIIB i
BpOXKaHHUMHK BaacTuBocTaMu (r = 0,708).

Y PO3JILII 5 npeacrabiero eKOHOMidHa e)eKTHBHICTE BHPOLILYBAHHS HACIHHS
MUCHHL TBEP/IO] APOT 3a1€MKHO Bijl €/1eMEHTIB TEXHOIOTT BUPOLLYBAHHS.

HocniukeHHAMH eKoHOMIuHOT edexTHBHOCTI 06POOKH HACIHHS NPOTPYIHHHKAMH
3 (DYHTIIHIHOIO Ta iHCEKTHLMAHOK Mi€l0 GyI0 BCTAHOBIEHO, HIO IX BHKOPHCTAHHS
CHPHAIO 3POCTAHHIO YMOBHO 4ucToro npubytky Ha 2545-6812 rpu/ra nin wac
BHPOLYBaHHA 100a30BOro HaciuHg muienuui Teepaoi spol. Haiisuummii npubyTOK
(42488-44245 rpu/ra) 3abesnednsio 3acTocyBaHHS [HCEKTHLMIHOTO MpOTPYHHUKA
Tiarpun, TH (0.4 /7).

Busnavyeno, wo y ngocmini i3 pisHuMu (OHAMM KMBIEHHS YMOBHO YHCTHil
npubyTOK miasuulyBasca Ha 163—4991 rpu/ra nopiBHAHO i3 KoHTpoJeM Ge3 n06puB.
bineile 3pocraHHs YMOBHO YHCTOrO npudyTky (Ha 4125-4991 rpu/ra) npu
BUPOILYBaHHI COPTIB MUICHALI TBepIoi Apoi BiAMideHo y BapiaHTi 3 nepe/InociBHUM
BHeceHHAM HiTpoamodockn (NPisKis) Ta nimkusnennsm ma IV i VIII eranax
opranorexesy kapbamigoMm (Ni;) v noeasasui 3 Asanrapa P 3epnosi (2,0 n/ra) Ta
peryastopom pocty bpinon (0,8 n/ra).

Ycranosnero, 1110 3aCTOCYBaHHA HA MOCIBAX MIIEHUI TBEp/101 Apoi dyHriuunis
Ta IHCEKTHUMIB, AK OKPEMO TaK | B KOMIUIEKC] CIPHSIIO OTPHMAHHIO YMOBHO YHCTOIO
npuOyTKy BHILOro Ha 2581-7211 rpu/ra MOpiBHAHO i3 KOHTPOASMH 6e3 3aXHCTY BIX
XBOpOD Ta IIKIAHKKIB. Binbumii ymoBHO umcTHil npubyTok npu 3aCTOCYBAHHI JTHIIE
(pyHriUMIIB OTPHMAHO Y BapiaHTi i3 TPHPA30BUM OONPUCKYBAHHAM MOCiBiB Npenapartom
®ynricun, x.e. (0,5 n/ra) na IV, VII ta IX e.o., npu 38CTOCYBAHHI IHCEKTULHIIB — ¥
Bapianti Kanonip [yo, k.c. (0,1 n/ra) va VIII ta IX e.o. KoMmiexcHe 3ACTOCY BAHHAM
pyurinuay @yuricun, k.e. (0.5 a/ra) na IV, VIl ta [X e.0. i incexTHumay Kanowip Jlyo,



Kk.c. (0,1 n/ra) ma IX e.o. cipusinio OTpHMaHHIO YMOBHO YHCTOr0O NMpUOYTKY BHILOIO Ha
43256214 rpu/ra MOpiBHAHO 3 KOHTPOJIEM.

BUCHOBKH TA PEKOMEHJALI JUIsi CEJEKIIHHOI ITPAKTHKH
IMACYMOBYIOTE Pe3y/IbTaTH NpPOBEJEHHX NOCTIIKEHb, MPENCTABIEHO MPONO3MLii 11
CeNIEKIIHHUX mporpam.

Ouninka moen 1a crmmwo ameeprauil. Crpykrypa auceprauii € norivudowo i
TAKOW, 110 BIANOBIJAE 1MOCTABIEHI MeTi Ta BH3HAYeHHM [UId 11 pearizaiii 3aBiaHHAaM.,
3pobiieHi BMCHOBKHM 0a3yloThCs Ha CTATHCTHYHO [MIATBEP/UKEHHX PE3YJIbTaTax
NOCTIDKeHB, BIANOBIJAIOTH MOCTABIEHHM 3aBjaHHsM. PoboTa MICTHTB JOCTATHIO
KibKicTh TaGnuyHOro Ta imocTpatuBHOro Marepiany. [losutusHoKO cTOpOHOK podoTH
€ BHKOPHCTAHHS  aBTOPOM  CTATHCTHYHHX TIOKa3HHMKIB, 110 MiATBEPAKYIOTh
JOCTOBIPHICTH OTPHMAHHX PE3yIIbLTATIE.

3aysamenns i nobaxaunn 10 3micry. [o3uTHBHO oUiHIOWOYH aHCepTaliiiny
po0oTy, HEOOXIAHO 3YIHHHTHCH HA TAKHX HeJ0JliKax Ta nodamaHHIX:

1.V PO3JALII 1 Bapto Oyno 6 kpiM UIHHOCTI Ta 3aBAaHs BHPOUIYBAHHSA MITEHHLI
TBEPIOI APOI HA IPOJAOBOABHI LTI (KOPMOBOTO Ta Xap4YoBOr0 3IHAYEHHS) 3HAYHO
AeTanbHillle TAKOK POKPHTH MHTAHHA T4 NPOOIEMH BHPOLLYBAHHA [MIICHUII TBEpIOl
APOT HA HACIHHMIIBKI L.

2,V PO3ALII 1 mHeodxiano Oyno Giasw o6’eMHO BinoOpasWTH BILUHB
AHTPONOTeHHHX YHHHHMKIB HA HACIHHEBY NMPOAYKTHBHICTD MIIEHHII TBEP/OL APOi.

3.¥ PO3JALI 2 onuc 3acolis KMBNEHHS 1 mnperapartiB, BHKOPHCTAHHX Y
aochixeHnsx Bapto Oy/1o 6 BioOpazHTH 3 OCHIAHHAM (eJIeKTPOHE [Kepeso UM jaHi
KaTalI0ry KOMIaHiI), a He MPeICTABIATH K BIACHI MaTepiain.

4. ¥ PO3JLJII 2, BucHOBKH 110 po3ainy 2 HeoOXiHO Oy/10 NPpOHYMepYBATH.

5. ¥ PO3JAL 3 Buxoas4u 3 orfsy JiTepaTypHHX IUKepell | HalllHX IyMOK TepMiH
~MPOTPYIOBaHHS HAaciHHA® Bapro Oymo O 3aminuTH Ha ,00pobka HaciHHA
NpoTpYiHUKOM ",

6. AAx ma Bamy nymky, npun oOpobui HaciHHsS NPOTPYIHMKOM iHCEKTHUMAHOT il
Akuil BinOyBaBCA MeXaHi3M, IO cOpusB B Baluux JOCTDKEHHAX IMiABHILEHHS
aKTMBHOCTI KUIbYEHHS, €Heprii npopocTaHHs Ta 1abopaTopHOi CXOKOCTI HACIHHS
COPTIB MILEHHL TBepaoi apoi?

7. Y PO3ALII 3 y nocnizuenHsx 3a o0poOku HaciHHS NpoTpyiiHUKaMK pisHOi il
Bu BHKOpHCTOBY€TE TepMiH ,BIKHBAHHS POCIHHH, MOACHITH OyAB-7TacKka 3HAYEHHS
LULOTO TEPMIHY,

8. YV PO3JILJI 4 y nocnimxennsx Bu HasoxuTe naHi BU3HAYEHHA Y HACIHHI BMiCT
Oifka Ta BMICT KIeHKOBHHH, NMOSCHITh Gyib-1acka HeoOXiaHiCTh Ta OOIPYHTOBAHICTE
Npe/ICTAB/ICHHA B HACIHHI JAHMX NMOKA3HHUKIB SKOCTI 3epHa.

9. ¥ PO3JALII 5 okpiM ekoHOMiuHOI ed)eKTHBHOCTI BHPOLIYBAHHS Ha J06a30Be
HACIHHA, BapTo Oyn0 O mNpeaCTaBUTH eKOHOMIYHY e(eKTHBHICTh BHPOLIYBAHHA
MPOAOBOJIBYOrO 3epHa N0CAIUKYBAHHX COPTIB, WO 4410 O MOKIHBICTD He HACIHHEBHM
FOCMOAapCTBAM EKOHOMIYHO 30DIEHTYBATHCS HA [EPCHEeKTHBY NaHOi KYIBTYDH,
BPaxOBYHOYH 11 PiBEHb YPOKAHHOCTI.

10. Craxite Oyae-nacka npu  oOpaxyHKax eKOHOMiYHOT edeKkTHBHOCTI
BHPOLIYBAHHA Ha Jo0Da3ose HaciHHS Bu BpaxoByBamu 3arTpaTh Ha ceprudikaiiro
HACIHHA, | YM BiIPI3HACTBCS TEXHONOriS BHPOULYBAHHA HA HACIHHS BiJl TeXHOJOTI]
BHPOLIYBAHHS HA NPOAOBOILYE 3epHO?

I1. B ocrosHoMy TekcTi amuceprauiiinol pobotn Bu BuKOpHCcTOBYETE TepMmiH
»TLIPOTEPMOTECTYBAHHS ", NOACHITH Oy/Ib-NacKka 3HAYEHHA aHOTO TEPMiHy Ta 3a SAKHMH



METOJMYHAMM pEeKOMEHAALisMH (4M JITepaTypHHM TIOCHJIAHHAM) MPOBOJHIIOCSH
JIOCTTI T EeHHSI.

12. Taxox B ocHOBHOMY TeKcTi Bu BUKOpHCTOBYETE Taki TepMminu ,Maca 1000
sepen’, ,maca 1000 waciaun micns oumcrtiku”, maca 1000 koHaMUiHMX HaciHuA”,
MOXIMBO BapTo Oyno © yci umi Tepminm 3sectd v dopmar senwyuHd ,Maca 1000
HaclHHUH".

13. Y BUCHOBKAX, 3okpema Neld4 «Onepxani pesyibTaTd I0CHiIKEHb 110
MopdoTHIIax 3apOJIKIB Ta TENIOCTIHKOCTI HACIHHA CBIAYATEH MPO MOMKIIHBICTH B NEBHIi
Mipl MPOrHO3YBAaTH 3a IX MNOKa3HMKAMH BpPOKAaiiHI BIACTHBOCTI HACIHHA, @ TAKOK
BUKOPHCTOBYBATH B CEEKLIHHIA TPaKTHLI NPH CTBOPEHHI HOBHX COPTIB MILEHML]
TBEpAOI ApOi», MNOACHITH OyAb-lacka $Ka MNPaKTHYHA CTOPOHA JOCHIIAKEHb IO
MOP(OTHIIAX 3aPOIKIB MOKe OYTH BUKOPHCTAHA B CelleKUiiHii mpakTwHii.

14. Y NPOMNOZUIISAAX BHPOBHHUUTBY pauionantsuuM Ta HaiibinsL
MPaKTHYHHM Pe3yJIbTaTOM AHCepTaliiHAX J0CTIKeHb BapTo B0 OKPEMHM MYHKTOM
PeKOMEHJYBaTH rocnoaapcrsaM B 30HI JlicocTeny BHPOUIYBATH COPTH [IIEHWL
TBepoi fpoi, a came MITT Keenis, MITT Marganena ta MIITT [Tepauna.

BucroBok npo sianosiamicTs auceprauil Bumoram, siki npea’sBasioTbesn 10
HAYKOBOTO cTyneHs JokTopa dinocodii. [uceprauiiina pobora Onedipenka bopuca
AnaroniiioBrua Ha TeMmy «Brums abioTHMHHX T4 AHTPONOTEHHHX YHHHHKIE Ha
HACIHHEBY MPOAYKTHBHICTL MNUIEHHLI TBepAOi SPOi» 3a AKTYAIbHICTIO, HAYKOBO-
TEOPETHYHUM pIBHEM, OCHOBHHMM pe3y/bTaTaMi OBIPYHTOBAHOCTI, MOJOKEHHIMH
pesynbraTaMe, omy0iikoBaHMMM Y (axoBMX BHIAHHAX, HOBH3HOI [MOCTAHOBKM Ta
NPaKTHYHAM 3HAYEHHAM BUMOBiAae BuMoram Hakasy MOH Vkpainn Ne 40 pia 12
cigna 2017 p. «IIpo 3arsep/ukenns Bumor 10 odopMmieHHs auceprauii» Ta [ocranosi
KM Vkpaian Bix 12 ciuns 2022 p. No 44 «IIpo 3arBepakenns [Topsky npucymkeHHs
cTynensa noktopa (inocodil Ta ckacysaHHs pillleHHs PasoBOi CTIeIiani3oBaHO! BYeHOT
pamy 3aKnaay BHILOI OCBITH, HAYKOBOI YCTAHOBH NP0 NPHCY/UKEHHS CTYNEHs J10KTOpa
rrocodii», a i asrop Onedipenko Boprue AHaToniiiOBHY 3aC/HYrOBYE NPHCYIKEHHS
HOMY HayKoBOIro CTYHeHs Joktopa ¢inocodii 3a creuiansuictio 201 — ArpoHoMis B
ranysi 3HaHb 20 — Arpapsi HayKH Ta NPOIOBOIBCTBO.
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