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Iocmanoexka npoodaemu. HeoOXiIHICTh MOKPUTH TIOMUT CIIOKUBAUiB
Ha 3/I0pOBE KOHJUIIIHHE 3€PHO € YyJA0BOI0 MOTHBALIIEIO JJISI POMHCIOBUX
nepepoOHUKIB 3epHA 3a0€3MeYUTH 30€peKEHH SKOCTI 3epHa Iij] Yyac Horo
nepepoOku. BukopuctanHs HEpyWHIBHUX, CBO€YACHUX, TOUYHUX, HAJIIMHUX,
CKOHOMIYHMX 1 O€3MEeYHMX IS HABKOJMIITHHLOTO CEpPE/IOBHINA METOIB
BU3HAYCHHS SKOCTI 3€pHA 3AIUIIAETHCS MPEIMETOM HAHOUIBIIIOTO 1HTEpECy
JOCIIITHUKIB 1 CLIHCHKOTOCIIOAAPCHKOT MPOMUCIOBOCTI B OCTaHHI POKH.
®i3uyHUN 1 CEHCOPHUN KOHTPOJIb, a TaKOX aHam3 (Pi3UKO-XIMIYHOTO
1HJIEKCY € YaCTHMHOIO aHai3y SKOCTi 3epHa. Uepe3 mopymieHHs MUTICHOCTI
3pa3ka Ta HU3bKY €(EeKTHBHICTH Il TPOIEAYPH HE 3aBXKIU BIAMOBIIAIOTH
CyYaCHHUM CTaHJapTaM, B HACIIJOK JIFOJCHKUX Ta aHAIITUYHUX (PAKTOPIB.
[IBuAKKN PO3BUTOK METOJIB BHUMIPIOBAaHHS NPU3BIB /10 BUKOPUCTAHHS
PI3HOMAHITHUX ONTHUYHUX METOAIB JJii MOHITOPHHTY 3€pHa MPOTATrOM
yChOTO TMPONECY CYIIHHSA, OCKUIbKM BOHM € HEpYWHIBHUMH Ta
BUCOKOepeKTUBHUMHU. Taki Meronu, sik 24 OitroBe RGB-300paxenHs,
MIKPO300paKE€HHSI Ta TEIJIOBI 300pa’KE€HHS, MIMPOKO BUKOPHCTOBYIOTHCS
JUIsl OIIIHKU SIKOCTI 3€pHA, SIKE BKIIIOYAE XAPAKTEPUCTUKHU 3€pHA. PO3MIp,
dbopmy, ycanky, KOJip, pO3MOAUT TEeMIEpaTypd Ta MIKPOCTPYKTYpY.
BonHouac 3actocyBaHHs ONITUYHOT CIIEKTPOCKOITIT, SIK-OT yJIbTPadioIeTOBO-
BUJIUMOTO,  ONMKHBOTO  1H(PPAUYEPBOHOTO Ta  KOPOTKOXBUIHLOBOTO
1H(ppavepBOHOrO CHEKTPY, IiJ Yac CYIIHHS 3epHa OyJI0 MEHII OI[iIHEHO B
ocTaHHi poku. ToMy HaJI3BUYAHHO BaXKIIMBO JOCIIIUTH OCTAHHI IOCATHEHHS
B TMpolLeaypl Ta 3acTOCYyBaHHI METOMIB HEPYHHIBHOTO OITHYHOIO
300pakeHHsI JUIS OIIHKK SIKOCTI 3€pHa Mij 4ac mporiecy cymniHHS. Lle
BUMAara€ yBard JO pPO3POOKH TOKpAIIEHOI CHUCTEMH MOHITOPHHTY Ta
KOHTPOJIIO 32 TPOIECOM CYIIIHHA 3€pHa, 100 3a0e3MeunTH CBOE€YACHE,
3I0pPOBE Ta BUCOKOSAKICHE BUPOOHUIITBO KOHIUIIIMHOTO 3€pHA.

Ochoeni mamepianu 0ocniodcenna. 3a0€3MEUEHHS POIOBOJIBYOI
Oe3meKku B yMOBax IMOCTIHOTO 3pOCTAaHHS HACENEHHS CBITYy, fKe, 3a
OIIHKaMH, CTAHOBUTHME ~9 MIIbApAIB Jtonen y 2050 porri, € HalO1IBIIOI0
npo0JIeMOI0  I00AIbHOTO  CIABCHKOTO TOCIoJapcTBa choroani [1].
OuikyeThCsl, IO TMOMNUT HAa MPOAYKTH XapyyBaHHS 3pocTaTUMe 3i
301IBIIICHHSIM HaceeHHs CBITY. [Ipo10BOIbYE 36pHO € OCHOBHUM JIXKEPEIOM
K1 17151 JTI0JIeH 1 JOMAIIHIX TBapUH Yy BChOMY CBiTi [2]. 3epHOBI KyabTypH
ckianaote ~50% cnoxuBanHs Oinka B Asii [3], a 606oBi — ~30%
criokuBaHHs Oiyika B JlatmHCBKiN Amepuiii Ta KapuOcekomy Oaceiini [4]. B
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JaHUM Yac A3l € PEKOPACMEHOM 3 HalO1IBIIOro BUpOOHHUIITBA 3€pHA, 1 Ha
Hel npumanae 61u3pKo 50% 3arabHOTO BUPOOHUIITBA 3epHA B CBITI. Y 2020
pOLIi CBITOBE BUPOOHHUIITBO 3€PHOBUX, TAKUX AK KYKYpY/3a, pUC 1 MIIECHUII,
CTaHOBUJIO ~2,9 Minbsipaa ToHH. Ha Hhoro mpumnagae HaiOisIblIa yacTka 3
~32% Bij 3araapHOTO BUPOOIJIEHOTO Bposkato (9,3 Mibsipia TOHH) 3a pik [3].
3rigHo 31 CTaTUCTUYHUMU TAaHUMH [IponoBosbuoi Ta
ciabchkorocmoaapcehkoi opranizamii OOH, BUpPOOHHIITBO 3€pHOBUX Ta
OJIIMHUX KYJBTYp JocsirHe ~3,1 Mutbsipaa ToHH Ta 598,7 MUIbHOHIB TOHH Y
2031 poi BignosigHo [4]. [Tpote npubimsuao 30% BUpoOIIeHOT TXi B yChbOMY
CBITI OyJi0 3apiKCOBAHO AK BTpATy IiJl 4Yac MICIA30MPaTbHUX MPOILIECIB.
Brpatu micig 300py Bpoxaro HEMUHYYl Ha eranax oOpoOKM 3epHa, SKi
BKJIIOYAIOTh TPAHCTIOPTYBAaHHA, CYIIKY, T[aKyBaHHS Ta 30epiraHHs.
[Ticns30upanbHi BTpaTH NOPOJOBOJBYOTO 3€pHA BIIOYBAIOTHCS SIK 34
KIJIBKICTIO, TaK 1 3a sKicTIO. 3a cimoBamu [5], mporec cyuriHHS 3epHa
BiamoBigae 3a ~25-30% BTpat micis 300py BpoOXKaro.

CyuriHHS - BaXJIMBa MicIs30upalibHa ornepaltis IIpy nepepoOIll 3epHa.
Ile 3MeHIIye 0OcCsAr 1 po3mip 310paHOro 3epHa, OJHOYACHO IIIJBHINYIOYH
BapTICTh BUCYIICHOTO TMPOAYKTY Ta CIpHUS€ HOro JOCTYMHOCTI JJIst
30epiraHHsi TPOTATOM POKY. Y TPOIECl CYIIIHHS BHUKOPUCTOBYETHCS
OJIHOYACHUM TemIo- Ta MacoOOMIH MIDK 3€pHOM 1 HaBKOJHUIIHIM
cepenoBuiieM. IIlo0 mokpamutTi 30€peKeHHS TMMOXKXUBHUX PEUYOBHUH 1
3MEHIIUTH BTpaTu Micias 300py Bpoxkaro, 310paHe 3€pHO Bijapazy
NIACYIIYIOTh, 100 YHUKHYTH 3a0pyJAHEHHS CTOPOHHIMH PEYOBMHAMHU Ta
IHIIOro HeraTuBHOro BILMBY. Cylika 3epHa 3a3Buyail 3aiimae 0araTo 4acy,
BUMArae 3Ha4yHy KUJIbKICTh €HEprii Ta 4acTO MPHU3BOAUTH JO HEraTHBHOTO
MIJICYITyBAaHHS 3€pHA, SIKIIO HEK HE KepywTh mpoiiecoMm. OcTaHHi
JIOCITIJIPKEHHSI YacTO OIIHIOIOThH 3MIHY (PI3MYHUX 1 XIMIYHHUX BJIACTUBOCTEH
3epeH, SIK1 BIUIUBAIOTh HA BMICT BOJIOTH Ta 30€peKEHHS MOKUBHUX PEUYOBUH
Hicysl CYIIIHHSA, 32 JOTIOMOTOI0 TaKUX IMapaMeTpiB: 1HTEHCHUBHICTh TEILIa,
IIBUJIKICTB MOBITPSI Ta BITHOCHA BOJIOTICTh. L1 BITacTUBOCTI Ge3mocepeIHhO
BU3HAYAIOTh XapyoOBY I[IHHICTh 1 BIUIMBAIOTh HA PIIICHHS CIIOXKHUBA4YiB PO
NOKynKy. ToMy CyHIiHHS NPOJOBOJIBYOTO 3€pPHA 3 BHCOKHM BMICTOM
MOXKUBHUX PEYOBUH € HAJ3BHUYANHOIO MPOOJIEMOIO ISl 3€pHOCYIIMIBHUX
KOMIUIEKCIB. Y 3B’SI3Ky 3 IIMM HAIOJETJIMBO MPOCTIAKOBYETHCS TEHACHLIISA
3€pHOBHX IMPOMHUCIIOBIIIB MOIIYKY CBOEYACHUX METO/IB MOHITOPUHTY SIKOCTI
3epHa 3 BHCOKOIO TOYHICTIO Ta HHU3bKUM BIJIMBOM Ha HABKOJIUIIHE
CepeOBHILIE.

3epHOBI MOAUIAIOTHCA HA TPU OCHOBHI KaTeropii: HACIHHS OJIIMHUX
KyJbTyp, 6000B1 Ta 3epHOBI KyJIbTypH. BOHU € OgHMMH 3 HallBaXKJTMBILINX
OCHOBHHMX MPOJYKTIB XapuyyBaHHS Yy CBITi, CTAHOBJISYM 3HAYHY YACTUHY
partiony siroaunu (~ 34,4%) i kopMiB i TBapuH (~ 65%) [4]. Xapuosi omii
BUPOOJISTIOTH 3 HACIHHS OJIIMHUX KYJBTYP TaKl SK JAWHS, pIMaK, cos, apaxic,
HACIHHSl COHSAIIHMKY 1 HaciHHA OaBOBHUKY. lle HalmomupeHimn oOJikHI
KyJbTYpH, SIKI BUPOILYIOTh Y BCbOMY CBITi. boOOBI - 1€ BUJA 3€pHa, IO
MOXOJIUTH 13 cimelicTBa Fabaceae abo Leguminosae. I'opox, HyT, coueBuIs,
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KBacoJis, KBAacoJisl Ta TEMHA KBacoJsl HAJEXaTh J0 CyXOro HACiHHS, SKe
CIIOXKHMBAIOTh K 0000Bi. Puc, mmenwuis, Kykypyasa, mpoco, copro, OBeEC,
COpro 1 >KUTO HaJeXaThb IO 3JIaKiB, Kl BXOASATH O YUCJIAa HACIHHS TpaB
ponunn Poaceae. 3epHO € BaJIMBHM JXKEpENIOM BITaMiHIB, MiHEpAaJiB,
KJIITKOBUHU, CUPOTO KHUPY, OUIKIB, HE3aMIHHUX )KUPHUX KUCIIOT, ByTJIEBOIIB
1 HEOPTaHIYHUX EJIEMEHTIB, SKi BCl BaKJIMBI ISl 3/I0pPOB’S JIIOAWHH [6].
[IMonenHe crokuBaHHS O1710T0 Ta KOPUIHEBOTO pUCY noaae Big 334 mo 341
KKaJ JI0 3arajibHOi OTPMMAHOI JIETUYHOI €Heprii OpraHi3MoM JouHu [7].
Puc, nmenuns, Kykypynasza, Topox, KBacoJsi, apaxic 1 HaCiHHSI COHSIITHUKY €
IIMPOKO CIIOKMBAaHUMH 3€PHOBUMHU. HaBmaku, MeEHIIE CIOXHUBaHUX
3€pHOBUX BKJIIOYAIOTh HACIHHS OAaBOBHUKY, pINAKy, HYTY, )KMTa Ta COpIO.
[TpoTe Bci 3epHA € XOPOIIMMH JDKEpETaMH TOKUBHUX PEYOBHH, TAKUX 5K
BYTJICBOM, OUTKM, MiHEpaJlu Ta BiTaminu [8].

CymriHHS 3epHa € BaKJIMBOIO OMEPAIli€0 MPU MPUTOTYBaHHI TOTOBUX
3€pHOBUX MPOAYKTIB, TAKUX K OOPOIITHO, HATMOI, KOHIUTEPChKI BUPOOH Ta
IuTsde XxapuyBaHHsA. KiHeTuka CylIiHHS 3€pHa BU3HAYAETHCS IMPOLIECOM
TEMJIOMacOOOMIHY MK 3€pHOM 1 HaBKOJIMIIHIM cepenoBuieM. HemosHe,
HEeIpaBUJIbHE Ta HAJIMIPHE CYILIIHHS Ma€ BUPIIIAIbHE 3HAYCHHS JJIs SIKOCTI
3epHa Ta HETaTWBHO BILJIMBA€ HAa BXXKMBAHHS 3€pHA CIOKKMBadyaMu. Bosoricts
BUCYIICHOTO 3€pHA € KPUTHYHUM (HDaKTOPOM JIJIs1 pO3POOKHU CHUCTEM CYIIIHHS
3¢pHa Ta BHOOpPY ONTUMAJIBHOI MPOJYKTHUBHOCTI JOCHIJHUKAMHU Ta
3€pHOIEPEPOOHO0 MPOMUCIIOBICTIO. B OCTaHHI POKM BUKOPHUCTOBYETHCS
0arato TEXHOJOTIH CYIIIHHS 3€pHa, TAKUX SIK CYIIAPKH 3 TICEB03P1IKEHUM
miapoM, CyMIApKd 3 HEPYyXOMHUM IIAapoM, 1H(payepBOHI CyLIapKH,
MIKPOXBWJIBOBI CYIIApPKW, BaKyyMHI CYIIApKH Ta CyOJIIMAIliiHI CyIIapKu.
[I[o6 mokpamuTu MNpoIEeC CYUIHHSA 3€pHa, JOCIITHUKU MOETHAIN MEsKi
TEXHOJIOT1i CYIIHHS, TaKl SIK MIKpOXBHJII + rapsiie MmoBiTpsi, iHppauepBOHE
+ rapsiye MoBITPS Ta MIKPOXBHWIII + CyIlIapKa 3 MCEBAO3PIIHKEHUM IIIAPOM.
Kpim TOro, BOHM 3ampoBaXKYIOTh JesKi BHUAM OOpPOOKH, Taki SK
yJIbTPa3BYyKOBa Jie€NIeKTpUKa Ta ocymieHHd. LI meTonu miaBUILYIOTH
MPOJIYKTUBHICTh CYIIAPKH, HANPHUKIAA MOKPAIIYyIOTh BUIAJICHHS BOJIOTH,
CKOPOYYIOTh 4ac 00pOOKHU, MiABUIIYIOTh eHeproeeKTUBHICTD 1 30€peKEeHHS
MOKUBHUX PEYOBHH.

Cymka € HaiOIbII MIMPOKO BUKOPUCTOBYBAaHMM  METOJIOM
KOHCEPBYBaHHS Ta HAlOUTbII JUBEPCU(]PIKOBAHOIO OJJMHUYHOIO AiSUTbHICTIO
B IepepoOIli CLTLCHKOTOCTIONAPCHKOTO 3e€pHA 1 € TIOTIEPETHUKOM JIJIST 1HIITAX
OCHOBHHX TmporieciB. [Iporec cymiiHHS BKItOYae KOMOIHAIIO B3a€MOIl
TEIUIa, BOJIOTU Ta IMITYJIbCY, MiJ] Yac SIKOi BOJOTICTh 3€pHa 3HIKYETHCS JI0
O6axxanoro piBHs (Hampukan, Bix 8,5 mo 13,0% s pucy, 8,0-13,5% s
KYKypyn3H, 8,0-15% nist kBacouni). Kisibka METO/IB CyIIHHS Ta Pi3HI YMOBU
00pOoOKH, Taki SK IHTEHCUBHICTh TEIUIA, IIBUIKICTH IMMOBITPS, TPUBAIICTh
CYIIIHHS Ta MOYAaTKOBlI YMOBH, MOKYTh 3HAYHO BIUIMBATH SIKICTh KIHIIEBUX
MOKA3HUKIB BUCYIIEHUX TMPOAYKTIB, HAIMpPHUKIA] BHCOKA BOJIOTICTD,
TPILIMHY, TIeperopisii 3epHa. Hanpuknaza, po3BUTOK rprOKiB, MPOPOCTAHHS,
JUXaHHS Ta PICT UB1JI1 Y BUCYILIEHOMY 3€pHI ITOB’3aH1 3 BUCOKOIO BOJIOTICTIO
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3epHa. lle poOuTh Horo HempuaaTHUM JJIsi TPUBAJIOTO 30epiraHHd. SKIIO
BOJIOTICTh TPABWJIBHO BHCYIIEHOTO 3epHa MeHime 9%, BOHO MOXe
30epiratucs Outbine poky. CBik0O310paHe 3epHO Ma€ BUCOKY BOJIOTICTH (Bif
20 o 36%). Ilepm Hixk Horo MoxkHa OyAe mpoAaBaTH aO0 BUKOPUCTOBYBATU
SIK KOPM YU HACiHHS, BMICT BOJIOTH Ma€ OyTH 3HKEHUMU 10 MeHIe 15% ms
TpuBaJIOTo 30epiranHs. BrpaTu Bposkaro 3epHa MOXHa 3MEHIIUTH Ha 2-5 %,
oOuparouu MpaBUJIbHY TEXHOJIOTIIO CYIIIHHS.

Ha cyminHg 3epHa mnpumanae Benuka 4dactka (Bim 27 go 70%)
CIOXKMBAHHSL TMPOMMCIIOBOI €HEprii, 3aleXHO BiJ KIHIIEBOTO MPOIYKTY
nporiecy [9]. Hapasi cyrniHHS Ma€e 3aJ0BOJIbHUTH MOIUT K arpapiiB, Tak i
nepepooHukiB. Kpim Toro, 1ogatkoBy 00poOKy, K yIbTpa3BYyK, BiOpalis Ta
OCYIICHHSI, MOXHA TIOE€JHYBATH 3 MpolieypamMu cyminHsa. He3Baxaroun Ha
Te, 10 TEXHOJOTil CYIIIHHS 3€pHa HEIOJAaBHO Oyiau BIOCKOHAJEHI Ta
MOKpAIEeHI, Ha ChOTOJHI 3E€PHOCYIIAPKUA TMpAIIOI0Th Ha MKy CBOTO
MOTEHITIATY 3 0OMEKESHHIMU.

Bucnoeku. EpextuBHMIA MpoIIeC CYIIHHS € KPUTUIHO BAXKIUBUM IS
3epHOIepepoOHOT TPOMHUCIOBOCTI. [Ipolec CymiHHS 1CTOTHO BILIMBAE Ha
SKICTh BUCYIICHOTO 3epHAa. BiH Bifirpa€e »XUTTEBO BAXKIUBY POJIb 1 Mae
3HAYHMI BIUTMB HA BUKOHAHHS orepallii pesepyBanHs Ta nutidyBanus. Le
BKJIIOYA€E 3alUT Ha BHUCOKOSIKICHY MPOMYKIIIO, JOTPUMAHHS JE€PKABHUX
€HEepreTMYHUX HOPM, 30UIbILIEHHS BUPOOHUYMX MOTY>KHOCTEH Ta
MOKpAIEHHs] EKOHOMIYHOI Ta €KOJIOTTYHOI MPaKTUKU. {151 ToCATHEeHHS 1€l
METH BHUMAraeTbCsi MNOTEHIladl KOMOIHOBaHMX MpPOLEAYp CYLIIHHS.
3aCTOCOBYIOTH TOPHUIHI CYyIIApPKHU, SIKI BKJIIOUAIOTh TEXHOJIOT1I0, KOJU JBa
abo0 OlIbIlIe MEXaH13MIB METO/Y CYIIIHHS MOE€JHYIOTHCSA B OAHY ONEPALIIO.
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Annotation. This article explores the important role of multimodal
transport in optimizing logistics supply chains. Multimodal transport is a
method that involves the use of different modes of transport to deliver goods
and plays a crucial role in modern logistics. This article examines how
multimodal transportation can improve efficiency, reduce costs, and increase
supply chain reliability.

Introduction. In the modern world of logistics, we are faced with a
constant increase in cargo transportation volumes and a more complex
supply network. In this context, multimodal transport plays a key role - a
method that combines different modes of transport (land, water, air, rail) to
deliver goods from sender to recipient. This approach is becoming
increasingly important in modern logistics and plays a decisive role in
optimizing supply processes [1].

In this article, we'll look at what multimodal transportation is, the
benefits it provides to companies, and how it helps optimize the supply chain.
We will also look at examples of successful implementations of multimodal
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