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Ha TexHomormyeckne cBOWCTBAa 3€pHAa TIIICHWIBI O3MMOW BIHAIOT COPTOBBIC OCOOEHHOCTH, MOYBEHHO-
KIIMMAaTHIECKHE YCJIOBUS 30HBI, KadyecTBO IIOCEBHOTO MaTepuayia, oOpa0oTKa TIOYBBI, yZOOpEHWs, OpOIICHHE,
MOBPEXKICHHUS HACEKOMBIMH, BPEAUTEISIME M OOJIE3HAMU, CIIOCOOBI U CPOKH yOOpKHU yposkas [1, 2].

Bonpmire moTtepy 3epHa MIIEHWIBI 03UMOW CBS3aHHBI C MOBPEXKICHHEM BpEAWTESIMH B Tonie. B Takom ciydae
ypoxaiiHOCTh yacto ymenbinaercs Ha 10...20 % u Gonee [3, 4]. BenencTBue MOBpEXACHUS yXYALIACTCS M KAYECTBO
3epHa. OnacHBIM BpeauTeNeM MIICHUIIBI 03UMOM SIBIISIETCS KIJIOI BpeHas Yepernamka. B CBI3H ¢ 3THM IIENbI0 HaINX
HCCIIEIOBaHUN OBUIO YCTAHOBJIGHWE BIMSHHUS 3TOTO BPEIWTENS HA TEXHOJOTMYECKHE CBOWCTBA 3€pHA INIICHHIIBI
03UMOM.

W3 Bcex BumoB xneOHbIX kiaomoB A. A. Murymun ¢ coaBropamu [5] cumraer Hambosnee OMACHOU BPEIHYIO
yepernamky. B3pocipie nmepe3suMoBaBIIe KIIOMBI BBI3BIBAIOT TMOENH IEHTPAIHHOTO JIMCTA, MOJHYIO WIN YaCTHYHYIO
0EeJIOKOIOCHITy, YMEHBIIAIOT IUIOTHOCTh MPOXYKTUBHBIX CTEONel B TeueHWE (ha3bl KyHmIeHUSI-()OPMHPOBAHHUS 3€pHA.
JIMYMHKY ¥ KJIOTIBI HOBOT'O ITOKOJICHHS 3HAYUTENFHO YXYALIAIOT OCEBHBIE M TEXHOJIOTHYECKHE KauecTBa 3epHa B (a3e
MOJIOYHO-BOCKOBOM CITEJTOCTH.

OOBEeKTOM HCCIeIOBaHUK OBLI COPT MIIEHHIBI 03MMOK Brana, a mpeaMeToM — BIMSHHE MOBPEKICHHOCTH 3€pHA
03MMOH MIISHUIIBI KJIOMOM-YEPEIalIKkoi Ha ero TEXHOJIOTHIECKHE CBOHCTRA.

Hccenenoanns nposoauin B maboparopurt HHAY B teuenune 2010-2011 rr.

[Mporpamma 1 MeTonuWKa TPOBENCHMS HCCIENOBAaHMN paspaborana corimacHo pekomenmamwsiM B. O. Emenka u
coaBTopoB [6].

Cxema 1abopaTopHOTO OMbITa (MOBPEKIEHHOCTh 3epHa KIIomoM-uepemnankoit,%): 0 (kourpoins); 1,0; 2,0; 3,0; 4,0;
5,0; 6,0; 7,0; 8,0; 9,0; 10,0.

[ToBpexeHHOCTh 3epHa MIIEHWIBI O3MMOM KJIOMOM-uepenamkoi omnpenensuin corimacHo ['OCTy 135860.4-83
"3epHo. MeTomb! onpeeneHust 3apaskeHHOCTH M TOBPEXICHHOCTH BPEAUTEISIMH '

KadecTBo 3epHa mIICHWIBI O3WMOW ONEHHWBAIM IO CIEAYIOIIMM I[OKa3aTelsIM. BIAKHOCTh — COIVIACHO
I'OCTy 13586.5-93, comepxanue 3epHOBOH M copHOM mpumecelt — corimacHo ['OCTy 30483-97, 3apaskeHHOCTH —
cormacHo 'OCTy 13586.4-83, creknoBunHocts — cornacHo I'OCTy 10987-76, natypa — cornmacno I'OCTy 10840-64,
Mmacca 1000 3epen — cornmacao [OCTy 10842-89, maccoBas nons 6emka — cornmacHo 'OCTy 10846-91, maccoBast mons u
Ka4uecTBO CHIpOH KiedkoBUHEI — cornacHo 'OCTy 13568.1-68, xracc mmenuntsr oz3umoit — cormacao ACTY 3768:2010
[7].

OO11ee cOCTOSIHME 3€pHa MIICHUIBI O3MMOM OILEHUBAIN IO CICAYIOIINM ITOKa3aTeNlsM. 3arax, [BET, BIa)KHOCTH,
COZIepKaHNe 36PHOBOI M COPHOI MPUMECH, KOJIMYECTBO MEIIKOH (PpaKivy 3epHa.

CBexxecTh 3epHa XapaKTepH3YeTCsl €ro IBeToM, OneckoM M 3amaxoM. Ha 3epHe, KoTopoe OBIIIO MOBPEXICHO
BPEIHOW dYepemnamkoi, ObUTH JKENThle M CBETJIO-KENThIC IITHA OKPYIVIOW WIM HENpaBWIFHO OKpyriod ¢opmel. B
paMKax 3THX ISITEH 3€pPHO TEPSIIO CBOM OJIeCK, OBEPXHOCTH 3€PHOBKHU ObIIa BBITYKIOH MIIN MOPIIMHHUCTOM.

3amax — O4eHb BaXXKHBIH MPU3HAK KadecTBa 3epHa. CBekee M 30pOBOE 36pPHO HE MMEET HUKAKHX HECBOWCTBEHHBIX
3araxoB, a TOJNBKO TMPUCYIMHMH eMy crenuUUecKuidi 3amax — TMIIeHWYHBIA. Pe3ynpTaTtel HcciegoBaHUi
CBHJICTENILCTBYIOT, UTO IMOBPEKACHHOE KIOMOM-YEpEeIaKkoi 3epHO He M3MEHIIIO CBOETO 3amaxa.

BrnakHOCTh 3epHa OTHOCHTCS K O0S3aTENIBHBIM ITOKAa3aTeNsIM KadecTBa 3€pHA IIIECHHUIBI O3UMOM BCEX MapTHil.
[ToBpexneHne KI0moM-uepernanikoil He MOBJIHSIO Ha BIAXKHOCTD 3€pHA.

[ToBpexneHHOCTh 3epHa KIOMOM-4epeNanIkol He OKa3aja BIFSHIS Ha coJep)KaHie 36pPHOBOI M COpHOW mpuMeceit
B 3€pPHOBOH Macce MIICHHUIIBI 03UMOM. He MeHsuT0Cch 1 KOIecTBO MENKOH (ppakiyy 3epHa MIISHUIBI 03UMOH.

MyKoMOIbHBIE CBOWCTBA 3€pHA IIICHHIBI O3MMOI YCTaHABIMBAIM IO TAKUM IOKA3aTEIsIM KaK CTEKJIIOBHUIHOCTD,
Hatypa, Macca 1000 mrt. 3épen.

Ha crexnoBuaHOCTh 3epHa IIICHWIIBI O3MMOHM BJIMSAET MHOTO YCIOBHH M (DAaKTOPOB, OMHMM M3 HHUX SBIIIETCS
MOBPEXJCHNE 3EpHA KJIOMOM-4Yepenamkoi. JlaHHble O BIMSHHM TOBPEXICHHOCTH JTUM BpeOWTeNeM Ha
CTEKJIOBHIHOCTB 3€pHa MPEACTaBIICHB! B Tabmume 1.

Camast BbICOKasi CTEKJIIOBUIHOCTh OTMEUEHa y 3€pHA, KOTOpPOEe HE OBUIO IOBPEXICHO KIIOIIOM-Yeperarikon.
CymiecTBeHHOE yMEHBIIEHHE CTEKJIOBUAHOCTH 3€pHa HaOonanoch npu Hamwmuny B maptuu 2,0 u Oojee mponeHTOB
3epeH, MOBPEXKICHHBIX 3TUM BPEIUTEIIEM.

BnmsiHuEe NOBpEXXICHHOCTH 3€pHA MIIEHHIIB 03UMOI Ha €ro HATYpy ObLIIO HECYIIIECTBEHHBIM .

B mepepabaTriBaromieli, a IMEHHO MYKOMOJBHOM HPOMBIIUICHHOCTH, BBIXOJ MYKH W3 KPYIMHO3EPHOW MIIEHUIIBI
OonbIme, yeM W3 MENKO3EpHOW. B cpemnem 3a aBa ronma WCCIENOBaHWH IMPOCIEKHBATACH TCHICHIHUS yMEHBIICHHS
maccel 1000 mT. 3epeH B 3aBHCHMOCTH OT IIOBPEXKICHHOCTH ero kiornoM-uepermamkod Ha 1,0...4,0 %. Ilpnm
MIOBPEXXICHHOCTH 3€PHA IMIIEHUIIBI 03UMOi1 KitonoMm-yepernamkoi Ha 5,0...10,0 % macca 1000 mT. 3epeH yMeHbIIMIACh
Ha 2,8...5,8 r IO cpaBHEHHUIO C HEMOBPEKACHHBIM 3EPHOM.



Tab6mmna 1

CTGKJ'IOBI/IHHOCTI) 3€pHa MIICHULIbI 03UMOI
B 3aBUCMMOCTH OT NOBPCIKACHHOCTH €TI0 KHOHOM-‘IGpeHaHIKOﬁ, %

[MoBpexnénnocTs 3epHa
KIIOTIOM-4€epEenalikoH, 2010T. 2011 r. Cpennee + K KOHTPOJIIO

%

0 (kOHTpOIB) 81 77 79 0
1,0 78 74 76 -3
2,0 75 71 73 -6
3,0 72 68 70 -9
4,0 70 65 68 -11
5,0 66 60 63 -16
6,0 61 57 59 -20
7,0 58 54 56 -23
8,0 52 50 51 -28
9,0 49 45 47 -32
10,0 43 41 42 -37

HUP 65; % 4 3

HaHHLIe O BJIMAHUU MOBPCKIACHHOCTHU 3C€pHA MNIICHUIBI 03UMOIt KHOHOM-‘IGpeHaHIKOfI Ha MACCOBYIO JOJIIO U
Ka4yCCTBO CLIpOfI KJICHKOBHHEI MpCACTABJICHLI B Ta6J'II/IIl€ 2.

Tabmmna 2

MaccoBast 107151 M Ka4eCTBO CHIPOI KJICHKOBHHBI B 3€pHE MILIEHUIIBI 03UMOM
B 3aBHCHMOCTH OT IIOBPEXICHHOCTH €ro KIonoM-uepenainkoii (cpeanee 3a 2010-2011 rr.)

IoBpexxn€HHOCTH MaCCOBaHUI[OJ'Iﬂ [Tokazarens T'pymna 3
3¢pHa KJ'IOH\S)N;— _CHIPOH . npudopa MNJIK-1, KIICHKOBHHbI XapakTepucTuKa KIEHKOBHHEI
yepermanrkon, % KJIeiKoBUHEL, %0 el M.
0 31,0 70 1 Xopomast
1,0 30,0 80 1I Y noBieTBOpUTENIbHAS Ciiabast
2,0 29,0 90 1I Y noBieTBOpUTENIBbHAS Ci1abast
3,0 27,8 95 1I Y noBieTBOpUTENIbHAS Ciiabast
4,0 26,7 105 III HeynosneTtBopurensHas ciabas
5,0 25,4 110 III HeynosneTtBopurensHas ciabas
6,0 24,0 115 III HeynosneTtBopurensHas ciabas
7,0 22,2 120 III HeynosneTtBopurensHas ciabas
8,0 20,4 3a 120 - PacruisiBuaTas
9,0 18,4 3a 120 - PacrmuisiBuaTas
10,0 16,2 3a 120 - PacrmisiBuaTas
B 3epHe mnmieHMIB 03MMOMH, TOBPEXIEHHOM KJIOIOM-YEPENalIKoi, OTMeYaeTcs HeraTHBHOE JICHCTBHE

MPOTCOJIUTUICCKUX (1)€pMeHTOB OTOr'o BpCAUTCIIA, KOTOPLIC OYCHb HOJII0 COXPAHAIOT CBOIO AKTUBHOCTD. HpI/I IIOMOJIC
MYKa M3 MOBPCKACHHBIX 3C€pPCH CMCIINBACTCA C MyKOI>'I 340pOBOro 3¢pHa. I[O TOro BpEMCHH, IMOKa OHa COXPAHSCTCA B



CyXOM COCTOSTHWH, ()epMEHT HE JICHCTBYET, HO CTOUT 3aMECHUTh TECTO, KaK HAUMHACTCS OYPHBII MPOIECC pacIleIUICHUs
0enIKoB. DTO TPHBOIWT K TOTEpPEe KICHKOBHHOW CBOMX CBOWCTB. OHa CTAaHOBUTCS pACIUTBIBUATOM, PaCTKHOMH,
mpuoOpeTaeT Cephlii MM TEMHO-CEphIil IBeT. TecTo, MONMy4YeHHOe W3 TaKOH MyKH, UMEET HEOONBINYI0 YIPYTOCTH,
pacIuIBIBaETCs, HE COXpAHAET MPUCYITYIO eMy (hopmy [8].

ITo maccoBoii mone Oenka MOXKHO CHENaTh BBIBOJ, YTO B CPEIHEM 3a JIBAa TOJAa WCCICIOBAHWN 3EPHO IMIICHUIIBI
03UMOH, MOBPEKICHHOCTH KOTOPOTO KIIommoM-uepernanikoi He npessimana 1,0 %, cootBercTBOBanio 1-My kmaccy, npu
nospexaennoctu 2,0...6,0 % — 2-my, npu nospexnennoctu 7,0...9,0 % — 4-my u npu nopexaenHoctu 10,0 % —
5-My Kiaccy.

Taxkum o0pa3oM, mIIeHWIIAa O3uUMasi copra Bpama B 3aBHCHMOCTH OT TOBPSKICHHOCTH €€ 3€pHAa KIIOIIOM-
YepernaIrkoi COOTBETCTBOBANA TOMY HIIH HHOMY Kiaccy (tabi. 3).

Tabmuma 3
Kiracc nnieHnIbl 03MMOii B 3aBHCHMOCTH OT MOBPEXKICHHOCTH 3¢pHa KIOMOM-YepenamKoi
Kiacc nmieHup! 1o:
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0 (kOHTpOIB) 1 1 1 1 1 1
1,0 1 1 1 1 2 2
2,0 1 1 1 1 2 2
3,0 1 1 2 1 2 2
4,0 1 1 2 4 2 4
5,0 1 2 2 4 2 4
6,0 1 2 2 4 3 4
7,0 1 2 3 4 3 4
8,0 1 2 3 4 3 4
9,0 1 3 3 4 5 5
10,0 1 3 4 4 5 5

Hcxonst n3 AaHHBIX 3TOM TaOIMIBI, MOBPEXKICHHOCTH 3€pHAa copTa Brama CyIiecTBEHHO MOBIMsUIa HA KIIacc
TIIEHUIB! 03UMOH. JJ1s TOro, YTOOB! NONYYUTh NIIEHUIY 03UMYI0 1-T0 Kitacca, ee 3epHO He JOJDKHO OBITH MOBPEXKIECHO
KJIonom-4epenamkoi. [Ipu noBpexxaeHHOCTH 3epHa KionoMm-uepenamkord Ha 1,0...3,0 % M0OXXHO MOJTydHTh MIIEHUILY
03MMYIO HE BBIIIE BTOPOro kiacca. [TimeHniry 03uMyro, 3epHO KOTOPOH OBLIO MOBPEXICHHOE KIIOIIOM-UeperaIikol Ha
4,0...8,0 %, MmoxxHO KIaccu(pUIPOBATh YETBEPTOM KiaccoM, a mpu nospexaeaHoctr Ha 9,0...10,0 % — nsaTeiv.

Kak cBuIeTeNbCTBYIOT pe3ynbTaThl SKOHOMHYECKOTO aHalHM3a BBIPAIIMBAHUS MIICHUIBl O3UMOM HaMOOIBIINHA
YUCTHIA 10X0x ¢ 1 ra momydeH y BapHaHTax, IJe 3¢pHO OBUIO HE MOBPEXKAEHO KIOMOM-uepenamkoi. OH cocTaBHII
4595,28 rpu (567 $), a Hammenbmmii — 2475,10 rpu (305 $) — mpu 10 %-Holl MOBPEXKICHHOCTH 3epHA KIIOMOM-
yepenamkoi. PeHTabeapHOCTD BBIpaMBaHuUs MIICHAIB 03MMOoH coctaBmia: 51,9 % — npu 10 %-Hol moBpeXIeHHOCTH
3epHa KJIONoM-yepenaikoi 1 96,4 % — npu oTCyTCTBUH 3epeH, MOBPEKAEHHBIX 3THM BPEIUTEIEM.

Takum 0o0OpazoM, KON BpegHas depenamika HaHOCHUT 3HAYWTEIbHBIH YPOH TEXHOJIOTHYECKHM CBOMCTBAM 3€pHa
TIISHUIIB 03UMOH, 0COOEHHO KauecTBY OeNka M KJICHKOBHHBI.
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