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BNJ2inB TUnNny 3ePHA NWEHULI
HA TEXHIKO-EKOHOMIYHI MOKA3HUKMHA
KPYN'AHOIo BUPOBHULITBA
TA KYJIIHAPHY OUIHKY rotoBoro
NMPOAYKTY

AHoTayia. Crarrio npucBsideHO ontumMizauii napameTpis BOAOTEN/IOBOro 06pPO6/EHHST Ta JYLUEHHS g 4ac BUPOGIEHHS
KpPyny Uiioi i3 3epHa rnieHnLi M’ssko3epHOro i TBEPAO3IEPHOro TUrly. BUBYEHO BIINB DPEXUMIB BOAOTEN/I0BOro 06pobieHHst i
NYLEHHST Ha TEXHIKO-EKOHOMIYHI Ta OPraHoenTUYHI MOKa3HNKY KPy’'ssHOro BUpobHuyTea. Haubinbwmil Brime Ha BCi KpUTepii
ONTUMAaNIbHOCTI 3yMOBJIIOBaIN NapaMeTpu JIyLEHHs, To4i $IK BOAOTEN/I0BE 0O6pPO6NEHHS XapaKTepu3yBasioCb HEICTOTHUM
BIJIMBOM. Buxig 1a SIKiCTb Kpyn'sHUX NPOAYKTIB CTATUCTUYHO AOCTOBIPHO BiIPI3HSINCE 3a/1E€XKHO Biff TUY 3€PHA. 3a [AEHTUYHUX
pPeXMMIB 06pObSIEHHS CTYMiHb JIYLEHHS] 3€PHa M'SIKO3E€PHOr0 TUIly iCTOTHO BULLME MTOPIBHSIHO i3 TBEPAO3EHUM. TOMYy EKOHOMIUHO
egexTuBHile nepepobnsiTu MSKO3EPHMUE T 3€PHA NMOPIBHSHO i3 TBEPAO3EPHUM, L0 3HAYHO 3MEHLLYE EHEProBuTpaTn. Ha ocHoBi
NPOBEAEHNX AOCIAXEHb JOBEAEHO, L0 PEXNMU N1EPEPOO/IEHHST TBEPAO3IEPHOIr0 Ta MSIKO3EPHOIr0 3€pHa iICTOTHO BiAPI3HSIIOTHCS
M c06010, 1O '\ JOLIIbEHO BPaxoByBaTu Ha BUPOBHULTBI. 3acToCyBaHHSI BOAOTENI0BOro 06pob/ieHHS EKOHOMIYHO e(PeKTUBHE Ha
AI0YNX MIZNPUEMCTBAX PI3HOI NPoAyKTUBHOCTI. [oUiIbHICTL 3aCTOCYBaHHS BOAOTENM/IOBOro 06pob/IeHHS Mif Yac rMpOeKTyBaHHS
HOBUX MiANPUEMCTB BUMarac 40AaTKOBUX EKOHOMIUHUX PO3PaxXyHKIB.
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NMEPBUHHA OBPOBKA MNMPOAYKTIB POCIMHHULTBA

BIMAHWNE TUNA 3EPHA NWEHULUDbI HA TEXHUKO-2KOHOMWUYECKMNE NOKA3ATEJIN KPYNAHOIo
NPON3BOACTBA U KYJIMHAPHYIO OLIEHKY TOTOBOIO NMPOAYKTA

AHHOTaums. CTaTbsi OCBSLEHa ONTUMU3aynn napaMeTpoB BOAOTENIOBOM 06paboTKy 1 LEYLLEHUST NP NOMYHEHUN KPY bl
HEesoN U3 3epHa MiueHuLbl MSIrKO3EPHOIO U TBEPAO3EPHOrO TUNa. U3y4yeHo BAUSIHUE PEXUMOB BOAOTEMN/IOBON 06paboTku
W WENYyLEeHNss Ha TEXHUKO-3KOHOMUYECKNE ¥ OPraHONeNTUHYECKUE OKa3arenu KpyrnsHoro npoussoacrsa. Haubosnbiiee
B/NSIHNE Ha BCE KPUTEPUU ONTUMATIbHOCTY OBYCHOBUAN NapaMeTpPbl LUENYUWEHUS, TOrga Kak BOAOTErn/0Basi obpaboTka
XapaKTepu30BanoCh HECYLECTBEHHbLIM BAUSHUEM. BbiX04 U KadeCTBO KPYrsiHbIX MPOAYKTOB CTaTUCTUYECKY 'JOCTOBEPHO
OT/INYANNCh B 3aBUCUMOCTY OT TUNAa 3€PHAa. 1Py MAEHTUYHbLIX PEXNMaxX 06paboTKy CTENEHL WWEYLEHNS 3€PHa MSIMKO3EPHOrO
Tmna 6bi1a CyueCTBEHHO BbILIE 0 CPABHEHUIO C TBEPAO3IEHUM. [1O3TOMY 3KOHOMUYECKU SPPexkTusHEE nepepabarbiBaTh
MSIFKO3EPHbIN TN 3EPHA MO CPaBHEHMIO C TBEPAO3EPHUM, MOCKOIbKY SHEPro3arparsl BO BPEMS €ro nepepaboTkyl CyLecTBeHHO
HuKe, YCTaHOBIEHO, HTO PEXUMbI MEPEPABOTKY TBEPAOIEPHOIO U MSTKO3EPH VIO 3€PHA CyLECTBEHHO OT/INYAIOTCS MEx Ay CO60/,
4TO YEenecoobpasHo y4YuTbiBaTb Ha MNPOu3BOACTBE. [IpuMEHEHNE BOAOTENIOBON 06paboTK SKOHOMUYECKN SQPPEKTUBHbLIM Ha
AENCTBYIOWUNX MNPEANPUSTUSX PAa3/IUYHON MPOU3BOAUTENBHOCTY. L{enecoobpasHOCTb NPpUMEHEHNsT BOAOTEN/I0BON 06paboTku
Py MPOEKTUPOBAHUN HOBLIX MPEANPUSTNI TPEGYET AOMNOIHUTENbHbBIX SIKOHOMUHYECKUX PacHETOB.

KnroueBbie cnoBa: BbiX04 KPyribi, BOAOTEN0Bast 06paboTka, KyaAnHapHas O4eHKa, \ANCrnepCuoHHbIN aHanms.
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THE IMPACT OF THE TYPE WHEAT GRAIN ON THE TECHNICAL INDICATORS OF PRODUCTION
CEREALS AND CULINARY EVALUATION OF THE FINISHED PRODUCT

Abstract. Was Established optimum parameters of water-heat treatment and peeling during the production of cereals
from whole wheat grain of soft-grained and solid-grained type. The influence of the regimes of water-heat treatment and
peeling on the technical-economic and organoleptic indices of cereal production was studied. The greatest influence on all
criteria of optimality was determined by the parameters of peeling, while the hydrothermal treatment was characterized
by insignificant influence. The yield and quality of cereals were statistically significantly different, depending on the type
of grain. With identical treatment regimes, the degree of peeling of soft-grained grain was significantly higher than that
of hardness. Therefore, it is more economical to process a soft grain type of grain in comparison with hard grain, since
the energy consumption during its processing is much less. Modes of processing hard-grain and soft-grained grains differ.
significantly, which is expedient to take into account in production. The use of water-heat treatment is economically effective
at operating enterprises of various capacities. Feasibility of using water-heat treatment when designing new enterprises

requires additional economic calculations.

Keywords: cereal output, water. treatment, cooking assessment, analysis of variance.

MoctaHoBKka Npo6aeMU. Y Cy4acHUX yMOBax peopraHi-
3auii pPUHKY 3epHOBUX NMPOAYKTIB CNOCTEPIraeTbCs 36inblIeH-
HA NONUTY Ha kpynu. Ans HopmanbHOro yHKUIOHYBaHHSA
OpraHisamMy AIAWMHW PEKOMEHAOBAHO BKJIKOYaTM B A060BUI
pauioH pi3Hi BMAM KPYN'aSHMX NpOAYKTIB, 30KpeMa AIETWYHI,
WO XapaKTepusylTbCA MiABULLEHOK nonyaapHicTio. MpoTe
BUCOKWUI BMICT KNITKOBUHWN Y NMPOAYKTAX AIETUYHOIO Xapuyy-
BaHHSA 3YMOBJIKOE NOTIPWEHHA X KyNiHapHUX BNAacTMBOCTEN.
Cy4yaCHUMM TEXHOJIOMAMM Ha KPYMN'AHUX BUPOOGHMUTBAX He
nepeatavyeHo BUMPOBAEHHS AIETUYMHUX KPYN 3 HOBWMX BUAIB
CUMPOBMHU, 30KPEMa 3 TBEPAO3epHMX | M'AKO3epHMX nwe-
HWUb, WO iCTOTHO BIAPI3HAKTLCSA 38 TEXHOAOMYHUMKU BRac-
TMBOCTAMMU. Lle noB’A3aHO Pi3HOK B3aEMOAIED CKNAA0BUX
YacTUH eHAO0CNepMy, WO B yMOBAX BUPOOGHULTBA 3yMOBJIIOE
OTPMMAaHHA 60POLIHA PI3HOrO rPaHYNOMETPUYHOIO CkNaay 3a
iAEHTMYHMX NapaMeTpiB BasbLbOBUX BEPCTATIB i PO3CiBiB.

HUHI 3annWaeTbCs HEAOCTAaTHbO BUBYEHUM MUTAHHSA
BMAWBY TUMNY 3epHa Ha OCHOBHI TEXHiIKO-eKOHOMIYHi nokas-
HUKKW Kpyn'aHoro BUpoGHMUTBA. B niTepaTypHUX Axepenax
HEeMa€E BIAOMOCTEN NpPO BMAMB TUMY 3€pHA HOBUX COPTIB
fweHUUi Ha KyniHapHY OUiHKY FOTOBUX KPYM'AHUX NPOAYKTIB
i EKOHOMIUHY e(PEeKTUBHICTb IX NepepobneHHs.

B yMoBax cy4acHoi pUHKOBOI €KOHOMIiKW OCHOBHY yBary
A0UiINbHO NPUAINATU NIABULLIEHHIO AKOCTI KPynu Ta 1i A0CTyn-
HICTb A1 CNOXKUBAYA, WO 6yAe CNPUATH CTINKOMY CTaHOBJIEH-
HIO HOBOrO MPOAYKTY Ha PUHKY 3aBASKN BUCOKIA KOHKYPEHTO-
CNPOMOXHOCTI.

AHanis octaHHix gocnipg)xeHb i ny6nikauin. Kpyn’'aHa

Ne1, 2017

NPOMUCNOBICTb 3a3BUYAN 34INCHIOE NEPBUHHE NepepobneH-
HA 3epHOBOI cmMpoBMHU. i npoaykuis noTpe6ye Tpusanoro
KyniHapHoro o6po6neHHa abo BMKOPUCTOBYETLCHA B SAKOCTI
CUPOBMHU ANA CTBOPEHHSA iHWMWUX NPOAYKTIB Xap4yyBaHHS.
TOMYy BWHMKAE HEOO6XiAHICTb 3acTOCyBaHHS iHHOBALUIMHUX
MeToAiB Ana 3abe3nedeHHsa MOro rANMGOKUX CTPYKTYPHUX
3MiH, MNOKpAaLleHHs CrOoXWBYOI SIKOCTI FOTOBOro MNpPOAYKTY
[1]. OcHOBHi eTanuM BITYM3HAHWMX TEXHONOrIM OTPUMAHHSA
KPYyn'sHUX NpoAyKTiB BKJIOYAOTe AOAATKOBE OYMLLEHHS
CUPOBUHK, BOAOTENI0BE O6PO6AEHHS, NYLEHHS, KOHTPOJb
NPOMIXKHUX MNPOAYKTIB, NoApPibHEeHHSA, naweHHs Ta dacy-
BaHHSA. 36inblWYETHCA NONUT Ha KPynwu noapibHEHi 3 BUCO-
KMM BMICTOM nNepUdEpinHUX YacTUH, Kpynu TUIOWEHHI,
naacTiBui Ta CyMmiWi kpyn’aHmux npoaykrie [2, 3]. TexHonoris
nepepobseHHa MNWeHnUi M'aKoi BKIOYAE OUYMLLEHHS 3epHa
6e3 noAiny Ha KpynHy Ta ApibHY dpakuii, noro nyweHHsa
Ha 066MBHMX MalWMHaX, WAiPyBaHHA Ta NOAPIGHEHHS 3 Ha-
CTYNMHUM COPTYBaHHSAM MPOMIXHWUX MPOAYKTIB Ta iX noAaipy-
BaHHSA. 3aranbHUI BUXi4 KPYN'AHUX NPOAYKTIB 3@ KNAaCUUHOT
TexHonorii ctaHoBuTbL 60-63 % [4].

Mia yac nepepobneHHa Kpyn'sHoro 3epHa ocobnuee
3HAYEHHSA MAa€ pi3HMUS Yy BONOrocti aapa Ta nnisok. Cyxi
060JI0HKMN 3epHa XapaKTepusylTbCA BUCOKOK KPUXKICTIO Ta
NEerkicTio iX BiAOKPEMSIEHHS, TOAI K BOAOre 3epHO MacE nia-
BULLEHY NAACTUYHICTL @HA0CNepMY, WO 3anobirae noro pyn-
HyBaHH©O [5].

MiagBULIEHHSA BOSIOrOCTi 3€PHA CMPUAE 3MEHLUEHHK MOro
TBEpAoCTi HA 10-18 %. Lle aBuLe NOACHIETLCS MEXaHiIYHUM
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BMJIMBOM BOAM Ha 3€PHO, L0 NPU3BOANTL A0 MOro HabyxaHHS
Ta 36iNbWEHHA B’A3KOCTI 060/0HOK., TaKOX 3MIiHIOETLCA
nMTOMa Maca 3epHisku [6].

YAOCKOHaNEeHHs PeXWMiB 3BONOXYBaHHSA Ta BiABONOXY-
BaHHA 3epHa TBepAMX COpPTiB MWeHUUi A03BOASAE 3MEH-
LWNTWM EHEpProBMTPaTn TEXHOMOriYHOro npouecy Ha 40-50 %
[7]. OcHoBHa TexHoONOriYHa i HaMeHepProeMHiwa onepauis
nig 4ac BMpo6HUUTBA KPynu — nyweHHsa [8].

BcTaHOBNEHO, WO npouecu nyweHHs Ta wWhipyBaHHS
iCTOTHO BMAMBAaKOTb Ha $AKICTb rOTOBOr0 NPOAYKTY, TOMY
BMMararTb onTuMisauii [9].

PazoMm i3 ctaHAapTHUMKN BUAAMU KPYNW HUHI 3pOCTaE no-
MAT Ha NPOAYKTW, OTPUMAHI 3 Uinoro 3epHa. BoHu maioTb
MEHLY KanopilHiCTb, 6inblWIWiA BMICT BiTaMiHIB | MiHEpPanbHUX
pedosuH [10].

Mera craTTi. BCTaHOBAEHHA ONTUMANbHUX PEXUMIB
BOAOTENOBOr0 06pobneHHA Ta NyWEHHS 3epHa nuweHuui
TBEPAO3EPHOro Ta M'AKO3€pPHOro TMniB.

Merta pocniaxeHb. [JocniaxeHHs nposoavnun B nabopa-
TOpii Kadeapwn TexHonorii 36epiraHHa i nepepobkn 3epHa
YMmaHcbkoro HYC. BukopucToByBanu 3epHO MLWEHULI COPTiB:
EmepiHO (TBEpAO3EpPHUIA TUM) Ta YXKUHOK (M'AKO3EePHUI TMN),
BMPOLLUEHUX 38 OAHAKOBUX YMOB.

TexHONOriyHy CXeMy OTPMMaHHS KPYN'sHMX NPOAYKTIB Y
naéopatopHux ymoBax 6yno 3M0AenbO0BAHO BiAMNOBIAHO BU-
MOI NpaBWN OpraHisauii i BeAeHHS TeXHOA0rYHoro npouecy
Ha Kpyn’'sHUX 3aBoAax. 3BOJIOXYBAHHSA 3A4IMCHIOBaNU Kpa-
nesbHUM MeToAOM. BiaBonoxysBaHHA NpoOBOAMAU B TEPMO-
i3onboBaHmMx 6yHkepax. JlyweHHa — Ha nabopaTopHOMy
aywuneHunky YUWI3-1, cenapyBaHHSA MPOAYKTIB NYLWEHHS —
Ha nabopaTtopHoMy posciBi PJIY-1. 3BaxyBanu OTpUMaHI
NPOAYKTU Ha eNeKTPOHHUX Tepe3ax 3 TOYHICTIO BUMIPIOBAHHSA
A0 COTUX YacToK.

KyniHapHe ouiHOBaHHSA NpoBOAWAN BiANOBIAHO A0 METO-
amkn [11]. EkcneptMsy OTPMMaHUX MNPOAYKTIB MPOBOAUAM
TPU eKcnepTu. AHanNi3 OUiHOK 34INCHIOBANN METOAOM PaHXy-
BaHHS.

MaTeMaTU4YHWIA aHani3 pesynbTaTiB A0CNIAXKEHDb 34INCHIO-
BajM 338 BUKOPUCTAHHA nporpamHoro sabesnedyeHHs Excel
2007, Statistica 10. Mig 4ac aHanisy BMKOPUCTOBYBAaM
kputepii CTelogeHTa Ta agncnepcinHoro aHanisy AHOBA (ans
NPaBUAbLHO PO3NOAINEHUX AAHUX) | KpuTepii MaHHa-YiTHI Ta
Kpackena-Yonica (ans HenpaBuabHO PO3NOAINEHUX AaHUX).
EKOHOMiUHY e(eKTMBHICTb NpPOBEAEHHS BOAOTENJI0OBOIO
06pO6AEHHA BM3Ha4YanuM pPo3paxyHKOM YMOBHOro npubyTky
BignoBigHO Ao dopmynu 1.

n=n+n,+mn-¢c, (1)

Ae M. — YMOBHUA ApUBYTOK;

M, M, M, - BianoBigHo BUpyYKa Bi4 peanizauii kpynu 3
nweHunui noapiéHeHoi N21, Myuku Ta Api6bKKU, TPH;

C, — TexHonorivHa co6iBapTiCTb KPYN'aHOr0 BUPO6HMLTBA,
rpH:

Br
I — —x T x ik, 2
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Ae B, B,, B,, — BiANOBIAHO BUXiA4 KPynWu 3 nuweHuLi
noapiéHeHoi N1, Buxig Myukun, BUXia Api6Ku, rpH;

M- NpoAyKTUBHICTb NiAMPUEMCTBA, T/A06Y;

U, U, Ll‘1 — BiAMOBIAHO PUHKOBA UiHa Kpynu 3 NWeHuui

noapibHeHoi N21, myukun Ta ApibkKu, rpH.
C.=B,+B,+B, (5)

e B, — BUTPATK Ha CUPOBUHY Ta €HEProBUTPATH, MPH;

B, — BUTPaTK Ha 3apobiTHy nnaTy, rpH;

B, - BuTpatM Ha 0O6CAyroByBaHHA MalWMWH Ta iX
amopTu3auisa, rpH.

LliHy Ha kpyny Ta CynyTHi NpoAyKTK nepepobneHHs BCTa-
HOBAOBANW Ha pPiBHi, WO BiANOBIAAN0 BAPTOCTi aHaNorivYHmUX
npoaykTiB. Butpatn Ha amopTtm3sauito, 3apobiTHy nnaty Ta
eHeproHocii — y uiHax 2017 p.

OcHOBHI pe3ynbTaTh gocniaXeHHa . Kpyutepiamm ontu-
Mi3auii 06paHO TEeXHiYHi MOKA3HMKW KPYN'AHOro BUPOG-
HMULTBA Ta KyNiHapHa oUiHKa roTOBOr0 NPOAYKTY, 8 YAHUKaMKn
6ynn napameTpu BOAOTENNOBOro 06p06NEHHA Ta NYLEHHS
(tabn. 1).

Bk, B4, Bm, 3KO, T, Kp, E = f(X,, X,), (6)

ae Bk - suxig kpynu, %;

Ba - suxia opibku, %;

BM - Buxig myuku, %;

3KO - 3aranbHa KyniHapHa ouiHka kpynu, 6an;

TB — TPMBaNiCTb BapiHHA KPynu, XB;

Kp — koediuieHT po3BaproBaHHSA Kpynu;

E — ekOHOMiYHaA edeKTUBHICTb BUPOBHMUTBA, rPH/PIK;

X, — BonoricTb, %;

X, — TPMBanicTb NyLeHs, C.

Mia 4ac 3acrocyBaHHA BOAOTENNOBOro 06po6AEeHHSA
onTMManbHUM 6yno BiABONOXYyBaHHA Bnpoaosx 30 XB, WO
BiANOBIAAE PEKOMEHA0BaHy TePMiHy.

AucnepcinHM aHanisaom BCTAHOBJ/IEHO, WO TWUM 3€pHa
iCTOTHO BM/IMBAB Ha BUXiA KPYNU, My4ku Ta Apibku. Ctatuc-
TUYHO JOCTOBIPHO BMXiA KPynwu i3 TBEepAO3epHOro Tuny
nweHuui 6ye BUWKUM Ha 3,6 % MNOPIBHAHO i3 M'AKO3EpPHUM,
BUXig APIGKN Ta My4Kn — MEHLWWM BigNoBiAHO Ha 2,21 1,9 %
(tabn. 2).

Hanbinbwe pexuMmn BOAOTENNOBOro 06pobneHHs BnauU-
BasM Ha BMXi4 MY4YKM Ta APi6KM, OCKiINbKWM MIHAMBICTE LUX
NOKasHUKIB 6yna BUCOKOW, TOAI SK Ha 3aranbHWMin BUXIA
Kpynu Ui 4YMHHUKKM BnauBanu He ictotHo (V=4,2 % i
V=6,4 %).

CTaTUCTUYHO AOCTOBIPHO, WO NPOBEAEHHS BOAOTENI0BOMO
06po6neHHs iICTOTHO BMAMBaNO Ha BMXIA Apibku nig uvac
nepepobaeHHA M'AKO3epHOro TMNy 3epHa, NpoTe iCTOTHO He
BNAMBAaN0 Ha BUXIA KPYMKU Ta MYYKH.

Buxia kpynu Ta Apibku 3MiHoBaBcs 06epHeHO nponop-
UiMHO. BCTaHOBNEHO, WO 36iNblUEHHA BONOrOCTi M'AKoO3ep-
HOro TNy nwenunui 3 12,0 ao 16,0 % 3ymMoOBNIOBaNoO 3MEH-
WEeHHA 6UTOro sApa 3anexHo BiA TPUBANOCTI NYLIEHHA B
cepenHbOMY Ha 2 %.

Mia yac nepepobneHHa TBEpPAO3epHOro TUMy 3epHa Ha
Manux NiANPUEMCTBaX NPOBOANTM BOAOTENI0BE 06pO6NEHHS
HeZOoUINbHO, OCKiNIbKWN 36iNblUEHHSA BUTPAT HE MOKPUBAETLCS
NiABULLEHHAM BMXOAY rOTOBOM0o NMpoAyKTy. Ha BuUXi4 My4Kwu
Ta APi6KN 3BOSIOXXYBAHHA TBEPAO3EPHOMO TUMY 3E€pHa TakoX
iCTOTHO He BrMBano.

MpoBeAeHHA BOAOTENIOBOr0 O6pPO6NEHHS XapakTepu-
3YETbCS BUCOKMMU KanitTanbHUMW BUTPaTaMu, 36ibLUEHHAM
KiIbKOCTI TEXHONOMYHOro o06nagHaHHA Ta OnepaTUBHUX
EMKOCTEN ANS BiABONOXYBaHHSA. [poTe B 3epHOnepepobHin
NPOMUCNOBOCTI CMPOBMHA CKNAaZa€ OCHOBHY 4acTKy Cobi-
BapTOCTi rOTOBOr0 MPOAYKTY, @ TOMY HaBiTb He3HayHe
36iNbWIEHHA BMXOAY 3a CTaniMX €HEeproBuTpaT MOXe iCTOTHO
BNAMBATU Ha peHTabenbHiCTb. TOMYy AOUINBHO A0AATKOBO

Tabnuys 1
PiBHi Ta KpOK BapiloBaHHS

MokasHuk/napamerp Mo3HaueHHsn X, X,
HynboBuWiA piBeHb X, 14 100
BepxHiin piBeHb X, 12 180
HUWXHIl piBeHb X_ 16 20
IHTEepBan BUMiptoBaHb A 0,5 20
BICHUK YMAHCbKOIo HAIIOHANbHOIO YHIBEPCUTETY CAAIBHULITBA N°1, 2017
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Tabmuuys 2

OnucoBa CTaTUCTUKA BUXOAY KPYMNM Ta CyNyTHIX NPOAYKTIB 3a/1€)KHO BiA TUNy 3epHa Ta peXxumMmis
horo o6po6neHHs

Moka3Huk cen MepiaHa Min Max V, %
;'Be,qosepnm‘i THIT
Buxia mydkn, % 3,9 3,2 1,7 8,8 50,3
Buxia apiéku, % 3,1 3,0 0,3 7,1 66,1
Buxia kpynu, % 92,8 93,6 84,1 97,8 4,2
M’axo3epHnii Tun
Buxia my4ykn, % 6,2 51 2,3 14,5 53,4
Buxia apibkun, % 5,4 5,2 0,7 11,0 54,3
Buxia kpynu, % 88,3 90,0 77,9 96,3 6,4

po3paxyBaTh eKOHOMiYHWI edeKT Bij 3acToCyBaHHSA BiABO-
JIOXYBaHHS.

BianosigHO A0  poO3paxoBaHOro Kputepito  MaHa-
YiTHi, 36inblieHHA TpuBanocTi NyweHHa 3 20 a0 180 ¢
iCTOTHO BMAMBANO Ha BCi KpuTepii onTuMmizauii. Mg 4ac
nepepobkn M'AKO3EPHOro TUMY 3epHa NiCna KOXHOro 36inb-
WEeHHs TPWMBANOCTI NyweHHa Ha 20 ¢ BiabyBanocb iCTOTHe
3HUXEHHA BUXOAY Kpynu. lpoTe nicna 36inbleHHA Tpu-
BaJIOCTi NIYWEHHA TBEPAO3EepHOro Tuny 3epHa 3 20 10 40 ¢
iCTOTHOrO 3MEHLUEeHHS BUXOAY Kpynu He BiabyBanoch.
CTaTUCTMYHO [OCTOBIPHO BIAPI3HABCA NuWe BUXi[4 Kpynu
3a TPMBANOCTI NYLWEHHS TBEPAO3EPHOro TMny nweHuui 20 i
60 ¢. NiaBULWEHHSA TPMBANOCTI NYLWEHHSA TBEPAO3EPHOro TNy
3epHa 3 80 po 100 c i 3 120 ao 140 iCTOTHO He BNAMBaNO
Ha BUXiA, MPOTE HACTYMHE NiABULLEHHSA TPUBANOCTI JIYLLEHHS
iICTOTHO 3HMXYBaJIO BUXiZ KpYMnn. YiTKOI 3aKOHOMIPHOCTI MixX
no4yeproBuM 36i/bLUEHHAM TPUBANOCTI ylweHHa Ha 20 C i
BUXOAOM APIOKN Ta MyUYKN HE BUSABJIEHO.

3a pe3yabTaTaMn AUCMEPCIAHOIO aHaNily BCTAaHOBJIEHO,
WO NYLEHHA M'AKO3epHOro TUny 3epHa BiabyBanock NOCTYy-
noBo Ta CTabifIbHO, He3aJIeXHO BiJl MOYaTKOBOI MOro BOJIOrOCTi.
Lle NOACHIOETBCSA MOro aHAaTOMIUHOK CTPYKTYpor. O4eBUaHO,
WO Y M'AKO3€pHOro TUMYy 3epHa CUKM B3aEMOAIT MIOAOBUX,
HaCiHHEBUX OBOMIOHOK Ta asIeMpOHOBOrO MPOLWApPKY MiX CO-
6010 ICTOTHO He BiApIi3HATLCA Ta € BIAHOCHO CNabknMu.

[MpoTe HepiBHOMIpHE 3MEHLIEHHS BMXOAY KPynu Mif 4yac
nepepobku TBepA03EePHOro TUMY MNLWEHWLi CBIA4YUTb NPO Pi3Hi
cunn B3aeMogii nepudepinHnuX CknafoBux 3epHiBkM. Kpim
LbOro, TBEpAO3EPHUI TUN 3epHa ByB NPYXHIWMUM NOPIBHAHO
i3 M'IKO3€pHMM, O NOSICHIOE MEHLUY KiNbKiCTb APiGKH.

MaTeMaTU4HY 3a/1eXHICTb MiX BUXOAOM Kpynu, Apibku Ta
MYy4KM HaBeaeHo y popmMynax 7-9 (4ns M'sKO3epHOro Tumny)
i 10-12 (ansa TBEpAO 3€pHO TUNY).

Ba=-9,0198 + 0,1502X2 + 1,8302X1 - 3,869x10-5X22
- 0,0063X1X2 - 0,0825X12 (7);

veguel TR
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Bm=22,2008 - 0,1181X2 - 2,7933X1 + 0,0004X22 +
0,0062X1X2 + 0,1037X12 (8);

Bk=86,819 - 0,0321X2 + 0,9632X1 - 0,0004X22 +
0,0001X1X2 - 0,0212X12 (9);

Ba=-2,1615 + 0,05X2 + 0,3655X1 + 7,5x10-5X22 -
0,0018X1X2 - 0,0159X12 (10);

Bm=22,0707 + 0,0658X2 - 2,6857X1 + 0,0002X22 -
0,0053X1X2 + 0,0952X12 (11);

Bk=81,0908 - 0,1158X2 + 2,3202X1 - 0,0003X22 +
0,00071X1X2 - 0,0794X12 (12);

Ae Bk - Buxia kpynu, %;

Ba - Buxia aApi6kn, %;

Bm - Buxig myuku, %;

X, — Bonorictb, %;

X, — TpMBaniCTb NyleHs, C.

[na cnpoweHHs aHanisy BiANOBIAHI 3aN€XHOCTI AOUiNbHO
npeacTaensTu rpadivHo (puc. 1-3).

3a AoMnoMOorow rpadiyHoOro MeToAy NIATBEPAXEHO, LWO
NpoBeAeHHs BOAOTEN0BOro 06pobneHHs 36inblyBano BuXia
Kpynu i3 TBEpPAO3EpPHOro TUNY 3epHa NOPIBHAHO i3 M'sko3ep-
HUM, NpW LbOMY BMXiA APIOKM 3MiHIOBABCA aHasorivyHo, ane
BMJINB 3BOJIOXYBaHHA Ha M'SKO3ePHUI TN 6yB BULLUM.

3BONOXYBaHHA TBEPAO3EPHOro TMMNY 3epHa 3MEeHLYyBano
BUXiZ, MYYKU, TOAI AK M'AKO3EPHOro TUMy — MigBULLYBaso.
I3 HaBejeHUX pe3ynbTaTiB AO0CAIAXEHb CAi4 3a3HauuTy,
WO NowyK rnobanbHUX eKCTPeMyMiB BignoBiAHUX YHKUIN
MOXJIMBUIA TiNlbKU AN BUXOALY MYUKM Ta ApPi6kM, WO pobutn
HeAoUINIbHO, OCKIiNIbKW 3HaWTW OMTMMAaJibHE 3HAYEHHS BU-
XOAY Kpynu HEeMoX/uMBo. ToMy Ansa onTuMisauii TexHosoril
BMPOBHMUTBA Kpynu HEOBXiAHO MigibpaTn CNpoLeHy eKOHOo-
Mi4YHYy MOoAenb BUpOOHMUTBA Pi3HOI NPOAYKTUBHOCTI.

BCTaHOBNEHO, WO MiABULWEHHA BOAOroCTi 36inblwyBano
YMOBHUW NpubOYTOK HE3anexHo BiA TPMBANOCTI NYLWEHHS Ta
Tuny 3epHa. BctaHoBNEHO, WO NigBuLWEeHHA BonorocTi 3 12,0

M SKO3EPHHN THII
Puc. 1. Bnxia api6bkmn 3anexHo Bia napamMeTpiB BoaoTen/10B0ro o6po6seHHsA Ta NyLeHHA 3epHa nweHnui
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TBEPAO3EPHUN THTI

M’SKO3CPHUM TUI

Puc. 2. Buxia MyuKu 3a5€XHO Bif napaMeTpiB BOAOTEN/IOBOro 06po6aeHHs Ta SyLWEeHHA 3epHa nueHuui

2BBRRNERES

5, VRS TUMR

@ o
-

<y
PR

TBEPAO3EPHUI TUII

8o 15,0 % 3ymoBAOBanO iCTOTHE MiABULEHHSA YMOBHOIMO
npubyTtky nopiBHaHO 3 15,0-16,0 %-to BonoricTio. Ls
3aNeXHICTb MOACHIOETLCS YTBOPEHHAM BiNbLWOi HacTKM APiOGKK
Ta MYYKW Yy pe3ynbTaTi 3BOJIOXYBAHHA, WO MalTb HUXYY
BapTicTb. [MpnbyTOK 3MeHWYyBaBCA MNPSMO MNPOMNOPUIAHO
TPUBANOCTI JNylWweHHa. Haneuwe noro 3HayeHHs Oyno 3a
TpuBanocti nyweHHa 20 C He3anexHO Bij NpOBeAEHHS
BOJOTEMI0BOIrO 06pO6IEHHS.

OTXe, 3epHO NWeHULi PauioHaNbHO YLUTK 38 BOJOrOCTI
15,0 % He3anexHo Big TMny Moro TBEpAOCTI.

B yMOBax PWHKOBOI E€KOHOMKW OMTUMIi3yBaTM BUPOG-
HULUTBO TiJIbKM Ha OCHOBI TEXHIKO-€KOHOMIYHUX MOKA3HUKIB
HeaouinbHo. O4eBMAHO, WO MPOAYKT, OTPMMAHMWIA 3a HaW-
BULLOTrO BUXOAY Kpynu 6yae MaTn HakBMwuin npubyTok, npote
Oro kyniHapHa ouiHka 6yAe He3aAO0BIJIbBHOK 33 paxyHOK
XKOPCTKOI CTPYKTYpWU O60NIOHOK. KOHKYPEHTOCMPOMOXHICTb
Takoi Kpynu 6yae HM3bKOK. TOMY BaX/MBO OLIHWUTKU BMIMB
TPWMBANOCTI JIYLLEHHA Ha AKICTb KPYN'AHUX NPOAYKTIB.

Y jpocnigax nyweHHs 3epHa nuweHuui nNpoBOAMAW 3a
no4yaTkoBoi Bos1orocTi 15,0 % 3 HAaCTynHUM BiABOJSIOXYBaHHAM
ynpogoex 30 xB.

BcTaHOB/IEHO, WO TBEPAXKEHHS BCIX €KCMNEpPTiB Y3roAxy-
I0TbCAA, OCKiNbKU Koe@ilieHTN KOHKopAauii 6ynn BUCOKMMU,
a TOMy OTpMMaHi cepefHi 3HauYeHHs MOXHa 06pobuTu cra-
TUCTUYHO. AHai30M PiBHSA BiAMIHHOCTI TBEPAXEHb EKCNepTiB
AOBEAEeHO, WO TPUBANICTb JIYLWEHHA iCTOTHO BNaMBana Ha
3anax, KoJip, CMakK i KOHCUCTEeHUi Kawi nig 4ac po3xXo-
BYBaHHS, NMPOTE He 3MiHIOBaNa KOHCUCTEHLIIO Kalli 3a/1eXHOo
Bif, TUNY 3epHa.

BICHUK YMAHCbKOIo HALIOHAJIbHOIo YHIBEPCUTETY CAOIBHULITBA

42

g VAR UM
A32RESRBRLES

M’ AKO3EpHHU THII
Puc. 3. BUxia Kpynu 3a7eXHO Bif napamMeTpiB BOAOTENNOBOro o6po6seHHA Ta NylWeHHA 3epHa neHuyi

3'COBaHO, WO KOJip i KOHCUCTEHLUiS Kalli, OTpUMaHoi

3 Kpynu TBEpAO3EepHOro 3epHa COopTy MWeHuui, nig 4ac
pPO3)XOBYBaHHA Halbinblwe 3MiHOBanacb 3a7eXHO Bij
TPUBANOCTI NyLWEHHA 3epHa - BiA 2,7 Ao 9 6anis. Cnia
BiZ3HAYNTU, LLO BUCOKIi MOKA3HUKK LMNX NapaMeTpiB OTPUMAHO
3a 140-160-cekyHAHOrO nyuweHHa. [MogibHy TeHAeHUio
BCTAHOB/MIEHO AN KPynu 3 M'AKO3EpPHOr0 3epHa CopTy
NMWweHuLi, nNpoTe ONTMMasJbHa TPUBANICTb JyleHHa 6yna
120-140 c (6,7-8,7 6anis). Ons 3epHa 060ox Tunie pewTa
NOKA3HWUKIB KyJliHAPHOI OUiHKM 3MiHIOBanacb y MEHLWOoMY
AianasoHi — Big 6,3 ao 9,0 6anis.

JoBeaeHo, WO MiXX TUMOM 3epHa Ta 3arasibHOK KyJjiHap-
HOIO OLIHKOIO He 6yJ10 CTaTUCTUYHO AOCTOBIPHOI BiAMIHHOCTI.

Bnave TpuBanoCTi JNyLWEHHA Ha 3arajbHy KyJliHapHY
OUiHKY 3J4iMCHIOBaNM 3@ BWKOPWUCTaHHA OAHOMaKTOPHOro
AncnepciiHoro aHanisy. loseaeHo, wo 36inbwWeHHs TpMBano-
CTi NyLWeHHs 3yMOB/IOBAJIO iCTOTHE MOKPAaLLEeHHs KyiHapHOI
ouiHkun (puc. 4).

CepenHi apudmMeTnyHi BMBIpOK KyniHapHOI OUiHKM 3a
TpuBanocTi nyweHHs 201 100 ¢ piBHi, TO6TO HyIbOBa rinoTe3a
He BigkuAaeTbcs. MpoTe Mix BMGipKaMu 3a TpPUBANOCTI Ny-
weHHs 20 i 120 c HynbOBa rinoTesa Bigkuaanacb. Bubipkm
3a TpMBANOCTi nyweHHs 120 i 180 ¢ CcTaTUCTUYHO AOCTOBIPHO
He BiApI3HANMCb. 3a MPOBEAEHHS AUCMEPCIMHOrO aHanisy
BCTAHOBJIEHO, WO AN 3a6e3neyeHHs ONTUMaabHOI Ky niHapHOI
OUIHKM HeobXigHO NyWMTN 3epHO nuweHuui ynpoaosx 120 ¢
He3aJiexHo Bif Tuny.

Bax/IMBMM MapKeTMHrOBUM MOKA3HMKOM € TpUBaniCTb
BapiHHA Kawi. Mg yac nepepobneHHs 3epHa TBEPA03EPHOrO

Ne1, 2017
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Puc. 4. 3aranbHa KyJniHapHa ouliHka Kawi
3a/1e)XXHO Bij TUNY 3€pHa MNweHuldi Ta TPUBaNoCTI
Moro nyuweHHs

Ta M'SIKO3EPHOro TUMIB MlWeHULi 36iNbleHHsT TpMBaNOCTI
NYLWEHHA Ha KOXHi 20 ¢ iCTOTHO 3MeHlWyBano TpUBAnICTb
BapiHHA Kawi. Lle NOSACHIETLCH TUM, WO MNOBEPXHEeBi Wwapu
3epHa MWeHULi MeHW CTiNKi A0 HabyxaHHsA Ta Aii BUCOKMX
TeMnepaTyp MNOPIBHAHO i3 60pOWHNCTUM eHpocnepMoM. [Mo-
CTynose 3BilbHEHHS 3epHa BiA 060J0HOK MOKpally€e npo-
HVWKHEHHS BOJIOTM Y UEHTPaJsbHi YaCTUHU EeHAOCNepMy Ta
3MEHLYE TpUBaiCTb BapiHHSA Kawi. Moaanblue 36iNblIEHHS
TPUBANOCTI NIYLLLEHHS 3yMOBOBAIO 6 3MEHLUEHHS TPUBANOCTI
BapiHHA Ta ii dikcauii Ha piBHi rnobanbHOro MiHiMymy. [o-
Aanblue 3MEHLEHHS TPMBANOCTI BapiHHA MOX/IMBE 3a paxy-
HOK 36inblEeHHs naowi Kpyn'sHOro npoayKTy BHaCNiAOK
noapibHeHHs 3epHa.

ICTOTHO BiAPI3HANNCE | kKOediLiEHTN pO3BapOBaHHSA Kpynu
3a/IeXKHO BiA TUMY 3epHa nweHuui. I3 TBepao3epHOro Tuny
nweHuui koediuieHT po3BaploBaHHA Kawi 6yB CTaTUCTUHHO
AOCTOBIpHO BUWMM (Ha 0,4) NOPIBHSHO 3 Kale, OTPUMaHy
3 M'IKO3€pHOro TUMNy 3epHa.

BcraHoBNEHO, WO TUN 3epHa iCTOTHO BrJIMBAE Ha
TPUBaNiCTb BapiHHA. I3 M’'AKO3epHOi MNWeHuW TpuUBanicTb
BapiHHA kawi 6yna B cepeaHbOMY Ha 16 XB MEHLIOW
MOPIBHAHO i3 TBEPAO3EPHOIO MLUEHULLEID.

JoBeneHo, Wwo yMoBHUI NpUbYTOK Ta 3arajsibHa KyJsliHapHa
OuiHKa Kpynn MawTb OO6EpHEHY KOpEensiuifiHy 3enexHiCTb.
Nia 4vac nepepepobneHHs nMweHUUi M'SKO3epHOro Tuny
HE3aNeXHO BiA NPOAYKTUBHOCTI 3aBOAY TO4YKa OMTUMYMY
3HaxoAmMnacb y Mexax TpuBanocTi nyweHHs 100-120 ¢, a
TBEpAo3epHoro tTuny — 120-140 c.

Cnia 3a3HaunTM, WO MPOBEAEHUA EKOHOMIYHUIA po3pa-
XYHOK € aAeKBaTHUM AN AiYNX NIAMPUEMCTB, OCKiSIbKU He
BPaxOBY€E KaniTanbHi BUTPaTH. TOMY MiA Yac NPOEKTYBaHHSA
Kpyn'sHnX 3aBoaiB (0Co6MBO MNiANPUEMCTB Manoi NpPoAyK-
TUBHOCTiI) HeobXiAHO AOAATKOBO BpAxXOBYBaTWM AOLIJIbHICTb
BMKOPUCTaHHS BOAOTEM0BOro 06pobneHHs.

Ne1, 2017

NMEPBUHHA OBPOBKA MNMPOAYKTIB POCJIMHHULTBA

BUCHOBKWU. BcTaHOBNEHO, WO nepepobnatn 3epHo
MweHnUi TBEpPAO3EPHOro Ta M’'AKO3E€PHOro TUMY AOLINBHO
i3 3aCTOCyBaHHSAM MOro 3BOJIOXYBaHHA A0 15,0 % i BiaBo-
noxyBaHHA Bnpoaosx 30 xB. TBepao3epHWUn TUN MNWeHuLI
OoNTUManbHO NywmTM BrnipogoBX 120-140 ¢, a M'ako3ep-
HUA - 100-120 c. 3aranbHa KyniHapHa oOuiHKa Kawi i3
KpPY’'SHUX MPOAYKTIB, WO BUPOBNEHO 3a L€ TEXHOJOriE
CTaHOBUTbL 7-8 baniB.
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