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An adequate quantity of protein is a hallmark of a
balanced diet. There are legally approved norms of phy-
siological protein needs, which became standard for food
industry specialists who are developing new food products
or improving existing ones. However, the needs of
consumers with low or average level of physical activity are
usually taken as a basis. For consumers with high physical
activity, the protein need increases by 35...45%, which
requires the development of special high-protein food.

The article analyzes the protein needs of consumers of
1—5 physical activity groups, athletes of various sports, and
tourists. The necessity of creating bread products containing
1,5...2 times more protein than traditional products is shown.
Since the addition of significant amount of an additional raw
material can negatively affect the quality of finished
products, it was proposed to enrich new product — crumb
briquettes made of bread crumbs. According to the
requirements for high protein products, the recipes of
products containing soy protein isolate and maltodextrin
have been selected. Change of the main quality indicators of
crumb briquettes (robustness and duration of soaking) de-
pending on the size of the crumb and compacting pressure
has been studied. A mathematical description of the increase
in the values of the investigated parameters with the increase
in the size of the crumb particles and the increase in pressure
was obtained. Mathematical modeling allowed to obtain an
adequate mathematical model of the compression process
and to evaluate the influence of selected factors on the final
characteristics of the developed products. The formula and
the method of preparation of high-protein crumb briquettes,
including 12% soy protein isolate and 11,6% maltodextrin,
has been offered. The calculation of the nutritional and
biological value has confirmed the efficiency of the selected
raw materials for the production of high-protein bread
products.
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CYXAPHI BPUKETU ANA CNOXXUBAUIB
3 niABULLEHUMU BIJTIKOBUMU NOTPEBAMM

B.M. Maxunsko, B.1. Ipo6ot, M./I. 3eMauncbka
Hayionanvnuii ynieepcumem xapuoux mexHonoziti

Hassnicms odocmamnvoi kinbkocmi 6inka € OOHIEI0 3 BU3HAYAILHUX O3HAK
30a1aHCO8AH020 PAYIOHY XapyyeanHs. IcHyI0mb 3aKOH00A8Y0 3amEepOdIceHi HOpMU
Gizionociunux 6iKosUx nompeod, Ha SKi OPIEHMYIOMbCS Paxieyi Xapuos8oi npomuc-
J1080CMI, PO3POONAIOYYU HOBI YU BOOCKOHANIOIOHU ICHYIOYI XAPU08i NPOOYKMU.
Oouax npu ybomy 3a OCHO8Y, 3A36UdAl, NPUUMAIOMb NOMPedU CROAHCUBAYIE HU3b-
K020 YUl cepeOHb020 PieHs Qi3udHOl akmueHocmi. Jlist Cnod#cusayis 3 nioeueHUMu
Gdizuunumu HasanmasicenuamMu nompeba 6 oinkax 3pocmae Ha 35...45%, wo
BUMA2A€ PO3POONEHHS CNEYIATbHUX BUCOKODLIKOBUX XAPUOBUX NPOOYKIMIE.

Y ecmammi npoananizoeano 6inkosi nompedu cnoscusauie IV—V epyn ¢izuunoi
AKMUBHOCMI, CHOPMCMEHI8 PI3HUX 6udie cnopmy i mypucmis. /Joéedeno Heobxio-
HICMb CMBOPeHHs XLOHUX upobie, wo micmumumyms y 1,5...2 pazu Oinvue binxa,
Hide mpaouyitina npooykyis. OCKinbKu 8HeCeHHs 3HAYHOI KilbKOCmi 000amKo8oi
CUPOBUHU MOXCEe He2amueHo SNAUHYMU HA AKICMb 20MO8UX upodie, 3anpono-
HOBAHO NPOBOOUMU 30a2auentsi HOGIMHbLO20 NPOOYKMY — CYXAPHUX OpUKemie, uo
BUCOMOBIAIOMbCA 3 XMOHOT Kpuxmu. 32i0H0 3 eumMozamu 00 BUCOKOOLIKOGUX
npoOyKmie nioioparo peyenmypu eupoois i3 6HECeHHM I3015My COE6020 OIIKA ma
ManbmooeKCmuty. Busueno 3miny oCHOBHUX NOKA3HUKIE AKOCMI CYXapHux bpuxe-
mie (Miynocmi U MpUBANOCMI POIMOKAHHS) 3ANEHCHO 610 KPYNHOCMI KpUuxmu i
mucky npecygannsa. O0epicano mamemMamuyHull ONUC 3POCMAHHA 8eIUYUH OOCTi-
00ICYBAHUX NOKAZHUKIG 31 30i1bULEHHAM PO3MIDY YACMUHOK KPUXMU | NIOSUWYEHHM
mucky. Ilposedene mamemamuune MOOENOBAHHA 00 3MO2Y OMPUMATNU AOEK8AMHY
Mamemamuyny Mooeib Hpoyecy NPecy8ants ma OYIHUMU 6Naue 00panux Gaxmopis
Ha KiHYesi Xapakxmepucmuky pospobiieHux upoobis. 3anponoHo8ano peyenmypy i
cnocib npucomy8anHsi BUCOKODIIKOGUX CYXAPHUX Opuxemis, 00 CKIAY SKUX
exooums 12% izonamy coesoco binka ma 11,6% manemodexcmpuny. Pozpaxynox
xapuoeoi ma 6iono2iunoi yinHocmi niomeepous epheKmueHicmes GUKOPUCIAHHSL
00panoi cuposuHU 015 00EPHCAHHS BUCOKODIIKOBUX XALOHUX 8UPOOIE.

Knwuoei cnosa: xapuysanus, 0ok, cyxapHi Opuxemu, mexHoao2is, Opuxemy-
BAHHSL.

IocranoBka npodsemu. ParjioHanabHa opraHizaiis Xap4yBaHHsS Iepeadoadae
HAJXOKEHHS 3 DKEI0 BCIX HEOOX1IHUX PEYOBUH BiJIMOBIIHO JI0 IOTPEd OpraHizMy,
3YMOBJICHUX MOTO CTAHOM i piBHEM (i3WYHOI aKTUBHOCTI JtoquHH. OcoOnHBa poib
cepell XapuyOBUX PEYOBMH HAJICKHTHh OUIKOBI, OCKUIBKH OpraHi3M JIIOJUMHH HE
3MaTeH HAaKOMWYyBaTH 3HA4HI Horo 3amacu, a (izionoriuHa ponb OilKa € BH3HA-
YaIbHOIO ISl TIOBHOI[IHHOTO (DYHKI[IOHYBaHHS MPAKTUYHO BCIX OPraHiB 1 CHCTEM
moanHu. @axiBii XapuoBOi NMPOMHUCIOBOCTI y CHIBIpali 3 HAYKOBISIMH Taly3i
HAMAararoThCsl yIOCKOHATIIOBATH ICHYIOY1 Ta PO3POOIISTH HOBI MPOIYKTH 3 ypaxy-
BaHHSM OCTaHHIX JOCATHEHb HyTpHIionorii. OCHOBOIO Uit MOMIOHUX PO3POOOK €
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3aKOHO/IaBYO 3aTBeprkeHi «Hopmu ¢izionoriunux morped HaceneHHS YKpaiHH B
OCHOBHHUX Xap4OBHX PEUOBHHAX Ta eHeprii» [1]. Ha skanb, y OUIbIIOCTI BUITAIKIB
BpPaxOBYIOThCsS OUIKOBI MOTpeOM crokuBauiB juine [—II rpyn iHTEHCHMBHOCTI
mpairi, Xo4a BIZIOMO, IO 3 MIABUINCHHSAM pPIiBHSA (I3MYHOI aKTHUBHOCTI MOTPEOH
OpTaHi3My B JOAATKOBIH KUIBKOCTI OiJIKa JIOCHTh CYTTEBO 3pOCTAIOTh [2; 3]. AHai3
peKOMEH Al 111010 CIOKMBaHHA Oulka, 3akiazeHux y HoBi «Hopmu ¢iziosno-
riYyHUX MoTpeO...» (Tabn. 1), miaTBeprKye Halle TPUIYIISHHS: Ui TTOBHOI[IHHOTO
(YHKIIOHYBaHHS OpTaHi3My (SIK YOJIOBIYOTO, TaK i JKIHOYOrO) B yMOBax IIiJIBH-
ImeHrX (Pi3MYHUX HaBaHTAXXCHb HOPMa CIIOKHUTOIr0 OlIKa Mae OyTh Maibke y 1,5 pasa
BUIIA TIOPIBHSHO 3 MEpIIUM piBHEM (i3n4HOi aKTHBHOCTI. TOMY JIONIIBHUM €
PO3pO0IICHHS XJTIOHUX MPOMYKTIB 3 MiJBUIICHAM BMIiCTOM OlKa, IO OpPiEHTOBaHI
Ha Qizionoriyai morpedu croxusauvis [[I—IV (a mis womosikie — 1 V) rpymnu
(i3U4IHOT AKTUBHOCTI.

Tabnuya 1. Hopmu diziosioriunux norpeo y 6i1ky 3ajesxkHo Bi crari Ta piBHs Qizuunoi
AKTHBHOCTI

Crath YomoBikx Kinkn
I'pyna gisminof I om|m || Vv I n | m | Iv
AKTUBHOCTI
Hopma crioxxuBanHst Oika, 1| 80 91 106 | 108 | 117 61 66 76 87
3pocTaHHs BiTHOCHO
nepuioi rpynu ¢izudHol — | 13,8 | 33,0 | 35,0 | 46,3 — 8,2 24,6 | 42,6
aKTUBHOCTI, %

HeoOXiHICTh CIIOKUBATH JOJATKOBY KUIBKICTh OiIKa MalOTh TAKOX CIIOPTCME-
HU. AJKe Al OUTBIIOCTI BUJIB CIIOPTY XapaKTEPHUMH € HaBaHTaXCHHS, IO 32
KaJopiiHicTIO (i, BIINOBIJHO, HOPMOBAHOIO KUIBKICTIO OifiKa) HE JIMIIEe HaOIu-
KArOThCS JI0 MOTpPeOd CHOXKMBAdiB BHCOKOTrO pPiBHS ()i3UYHOI aKTHBHOCTI, ajne H
MEPEBUIIYIOTH iX (Tabm. 2) [4; 5].

Tabnuya 2. OpieHTOBHI HOPpMHU (i3i0N0riYHNX NOTPEd CIOPTCMEHIB Pi3HUX BUIB
cnopry i crari y dinkax

I'pyna BuniB cnopty Crate | Hopwma,r

, . . 9 96...109

Bunu criopty, He 0B s13aHi i3 3HAYHUMU (HI3SMYHUMH HABaHTaXKCHHSIMH K 89 102
Buau cniopry, oB’s3aHi 3 KOPOTKOUACHUMU, aJle 3HAYHUMU 4 120...154
HaBaHTAXEHHAMU XK 102...136

Buau cniopry, 110 XapaKTepu3ylOThCs BEIMKUM 00’ €MOM Ta 4 154...174
IHTEHCUBHICTIO (PI3MYHOI0 HABAHTA)KEHHS XK 136...158

Buau criopty, oB’s3aHi 3 TPUBAJIUMU 1 HAIIPY)KEHUMH 4 174...190
HaBaHTAXECHHAMU X 158...175

Sk GaurMo, HaBITH MaKCUMaJIbHI PIBHI CIOKMBaHHA OUTka, nepeadayeHi «Hopma-
MU (izionoriyHuX MoTped. ..», € HEAOCTATHIMUA Maiike JJIsl BCIX KaTeropii croprcme-
HIiB. Y mepiof IHTEHCUBHOI MirOTOBKK JI0 3MaraHb Ta iX MpOBeAeHHS (Hi3i0I0rivHi
MoTpeOU OpraHi3My CIOPTCMEHa B OUIKax IIEPEBHUINYIOTh PEKOMEHIIOBaHI IS
3BHYAITHOTO CITOKMBAYa HOPMH Maibke y 1,5 pasa.

Crerugigaoro GopMoro (Gpi3nYHOT aKTUBHOCTI € Typu3M. X04a Ha ChOTOJHI BiH
HapaxOBYE€ BEJIMKY KiUIbKICTh PI3HOBHUIIB, KJIACMYHUMH MOKHA BH3HATH IIIIWH,

162 ——— Hayxogi npayi HYXT 2018. Tom 24, Ne 3



FOOD TECHNOLOGY

TipChbKUil 1 JMKHUN BUAM TypuU3My. Y4YacTh y TYPUCTHYHHUX MOXOIAX LUX THIIIB
nependavyae TPUBAIi 3a Y4acoM 1 3HAYHI 3a IHTEHCHUBHICTIO HaBaHTaKeHHs. Tomy
SHEpPTrOBUTPATH TSI MAPIIPYTIB BUCOKOI CKI4IHOCTI MOXKYTh CSTaTH 5...6,5 THC. KKal
[6]. puiinsBmm pexomennoBany «Hopmamu ¢izionoridaux morpeo...» 4YacTKy
OlIKa y 3arajibHii KaJopiHHOCTI pallioHy JjIs AOPOCIIOro HacelleHHs Ha piBHI 13%,
MOXEMO PO3paxyBaTH MPUOIU3HI OUIKOBI MOTPEOU TYPHUCTIB 3AJICKHO Bijl BHIY Ta
KaTeropii ckiaaHocTi Mapipyty (Tadi. 3).

Tabauys 3. BiIKkoBi OTpedU TYPUCTIB 3aJ1eKHO Bil By i kKaTeropii ckJagqHocTi MapipyTy

Kareropis binkoBi notpedu (I) 3a BULOM TYpU3MY 3pOCTaHEIH Bi)IHOC}-.IO
. - N . . HEPILO] KaTeropii
CKJTIaJTHOCTI Tinmi JIVDKHUR ripchKuii cKnaHocTi, %
Husoka I 101 121 131 —
11 111 133 144 9,7
Cepens 111 120 144 156 19,4
v 133 160 173 32,3
Buicoka \4 146 176 190 45,2
VI 163 195 211 61,3

Hani Tabn. 3 cBim4ath, 10 NOTPEOU B eHepril TYPUCTIB HA MapUIpyTax BUCOKOT
KaTeropii CKJIaJHOCTI MEPEeBUIIYIOTh HOpMH (i3i0NOTIYHUX TOTped T0pOCIIOoro
HACeJIeHHsl HaBiTh Juis V Tpynu (i3UdHOi aKTHUBHOCTI Ta HaOIMKAIOTHCS [0
SHepronorped CHOPTCMEHIB 3 BEIMKHM OOCATOM Ta IHTCHCHUBHICTIO (Di3MYHOIO
HaBaHTaXeHHs. Lle minTBepKye Hallle MPUITYyHIEHHS TPO HAIEXKHICTh 3TrajlaHuX
BUJIB TYpU3MY JI0 Tpynu (i3U4HOI aKTHBHOCTI, SIKa BHMarae MiJBUIICHUX PiBHIB
CHOXXMBAHHS MaKpOHYTpieHTIB (Hacamriepen Oinka). OmHak 10 TYPHUCTUYHOIO
XapuyyBaHHs BHCYBA€ThCS OJHA crenu(diuHa BUMOra: SKOMora MEHIIUN 00’eM i
Maca (3yMOBJICHI HEOOXIIHICTIO TIEPEHOCHUTH 3amac Xap4YoBUX MPOIYKTIB CAMUMH
TypHCTaMH), IO Tiependadac BUCOKY KOHIICHTPALIIIO MOKUBHUX pedoBUH. J[o Toro
X TaKi MPOIYKTH MOBHHHI MaTH BUCOKY XapuoBY LIHHICTb 1 MBUAKO TOTYBAaTHUCS,
o HaONWkae iX 0 TPyNH Xap4yoBHX KOHIEHTpaTiB. [IeBHa yacTWHA MPOIYKTIB
MOBHHHA OYTH T'OTOBA JIO CIIOKMBaHHS B3arayi 0e3 KyJTiHapHOTrO MPHUTOTYBAHHS:
OCOOJIMBUM BHUJIOM TYPHCTHYHUX XapUOBHX MPOAYKTIB € TaK 3BaHE KUIICHHKOBE
XapuyBaHHSD» — MPOJYKTH HEBEIMKOI MaCH Ta PO3MIpPY, IO BXKHUBAIOTHCS MPOTSI-
rOM TYpPUCTHYHOI MaHPIiBKU O€3 3yNUHKM [UIs IPUroTyBaHHs ki, IX kanmopiiiHicTs
y 3araipbHOMY pailioHi Moxe csrati 10% [6; 7]. 3a3Buuaii, Ui IbOTO BHKOpPHUC-
TOBYIOTb CYXO(PYKTH Y JbOASHUKOBY KapaMelib, OJHAK BKa3aHi MPOIYKTH 3IaTHI
3aJI0BOJILHHTH JIMIIIE BYTIICBOAHO-KAJIOPiliHI TOTpedu opraHizmy.

Mera gocaimkeHHs1: PO3pOOJICHHS BUCOKOOUIKOBUX XJIIOHUX BHPOOIB 3 BHCO-
KOO 010JIOT1YHOIO Ta SHEPreTUYHONO I[IHHICTIO, 0 MOXKYTh OYTH BUKOPHCTaHI 5K
«KUIICHBKOBE XapuyBaHHS» Y TYPUCTHYHUX TOX0JaX abo MiJl yac JOBrOTPHUBAINX
CIIOPTHUBHHX 3MaraHab.

BuknagenHsi 0OCHOBHHX pe3yJbTaTiB AoCTizKeHHs. BuTbIIicTs TpaauiitHux
XJII00OYI0YHMX BHUPOOIB HE BIANOBINAIOTH IOCTABICHUM BHMOIaM: MarOTh
HEIOCTATHIO KUIBKICTh OLIKa HU3bKOI 010J10rYHOI IIHHOCTI, HEAOCTaTHIA TePMIiH
30epiraHHs Ta 3HAYHY PO3MYIIEHICTH (110 3yMOBIIIOE HM3bKY KOHIICHTpAIlil0 Olika
B onuHUII 00’eMy). ToMy cItii 3BepHYTH yBary Ha HETpaJMIliiHY XIJIIOHY TIPOIyK-
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Iif0, MO MOXKE CTaTH OCHOBOIO JIJIS MOJAJIBIIOTO YAOCKOHAIEHHS PElenTyp 1 xap-
4oBOi IiHHOCTI. [0 Takux BHpOOIB MOXHA BITHECTH CyXapHi OpUKETH, SIKi BHIO-
TOBJISIFOTH CIPECOBYBAHHSIM BHCYIICHOI XJIIOHOI KPHXTH 3 IOJJATKOBOKO CHPOBHHOIO.
OCKIIBKHM TEXHOJIOTIS XJTI0HMX OpUKeTIB He Iependavae cTajii OpoJiHHS, CIIBBiI-
HOIICHHST PEIENTYPHUX KOMIIOHEHTIB MOXKE KOJNHMBATHCSA y LIMPOKHX MEXKaX.
BincyTHicTs crazii BunlikaHHS 3a0€3Me4nTh 30epeKeHHsT MaKCHMAIBHOI KITBKOCTI
BHECCHUX OLTKOBHX PEUOBHH.

OO6upatu mpoAyKTH Ut 30aradeHHs CyXapHHUX OpHKeTiB OLIKOM MOTpIOHO 3
ypaxyBaHHAM ocoOiuBOCcTel monanbinoi TexHonorii. [lepeBary ciming HamaBaTH
CHIIKMM TPOAYKTaM O€3 CTOPOHHIX TPUCMAaKy 1 3amaxy Ta 3 BHCOKHM BMICTOM
OlIKa, 10 TACTh 3MOT'Y BHOCHTH ILIF0 CUPOBUHY 0€3 10JaTKOBOI MiATOTOBKH 1 B He-
BEJIMKHUX KUTBKOCTSX. Tako BaXIJIMBO, 1100 OLT0OK 00paHOi CHPOBUHU JOTIOBHIOBAB
HasBHI B XJTIOHIH KpUXTi OUIKH 32 BMICTOM JIIMITYIOUMX aMiHOKHCIOT. Y CIM 1M
BMMOT'aM BiIIOBINAIOTh 130JIATH POCAMHHUX OUIKIB, sIKi MICTATH 10 90% (Ha CP)
Oinka, 0araToro JIi3MHOM — HaiAe(IIUTHINIOK aMIHOKHCIOTOK XJIIOHMX BHPOOIB
3 MIIEHUYHOro OopoiHa. [ momanabIIMX JOCHIIPKEHb 00paHO i30JI8T COEBOTO
OlIKa, OCKUIBKY BiH Ma€ HaWHWXK4YY BapTICTh, a aMIHOKHUCJIOTHA ()OpMyJia 3 BHCO-
KAM BMICTOM JIi3WHY JIOMOBHIOE OLTOK MIIEHUYHOro OOpOIIHA, CYTTEBO MiJBH-
HIYFOYW XapyoBy Ta Oi0J0TriUHY I[IHHICTh TOTOBUX BHPOOIB [8].

Sk 3a3Havanocs, MUK TypU3M XapaKTepU3YeThCs OE3MEepPEepBHICTIO Y MiJIBU-
IIEHOIO TPUBATICTIO HABaHTAXKEHb, 1110 HAOJIKAE HOT0 10 BUIB CIIOPTY, OB’ 3aHUX
3 TPUBAJIMMH 1 HaNpy>XeHUMH (Pi3MYHUMH HaBaHTRKEHHSIMH — MapadOHCHKOTO Ta
JIDKHOTO Oiry, CHOPTUBHOI X0ab0M ToIo. s 3a0e3NeUeHHs MMiIBUIIECHOI BUTPH-
BaJIOCTI M’5I31B BOXKJIMBUM € MOCTIMHE HAIXO/KEHHS JICTKO3aCBOIOBAHUX BYTJICBOIIB.
JlenieBuM JKEpeoM TPOCTHUX IYKPIB € MaTOKa, OJHAK ii BUKOPHCTaHHS B TEXHO-
Jorii cyxapHHX OpHKeETiB OOMeXeHe BHUCOKOI B’S3KICTIO 1 CKIIAJIHICTIO TOYHOTO
No3yBaHHs. 3 i€l TOYKM 30py 3HAYHO MEPCIEKTHBHIIINM BHJIOM CHUPOBUHH €
MAIIbTOIEKCTPHUH, IO BUIYCKAETHCS Y BHUIVISAL JAPIOHOKPUCTAIIYHOTO TTOPOIIKY
OLI0r0 KOJILOPY 1 MICTHTh OTM3bK0 94% MIBHMIKO3aCBOIOBAHUX BYIJICBOJIIB.

s 3a0e3rneueHHs] MPOSKTOBAaHOMY BHPOOY CTAaTyCy «BHCOKOOLIKOBHI» OYi10
MPOBEJICHO TMOIIYK HOPMATUBHUX KPHUTEPIiB Ui Kiacupikailii OLTKOBMICHHX MPO-
IyKTiB. 3rimHO 3 mpoekToM 3akoHy Ykpainu «[Ipo iHdopmarito i crioxuBadvis
I0/I0 XapYOBUX MPOIYKTIB» [9] MPOMYKTOM 3 BUCOKHM BMICTOM OiJlka MOXKe Ha3u-
BaTUCs BUPIO, y SKOMY 3a paxyHOK Oinmka 3a0esnedyerhcs mjoHaiimenme 20%
3arajbHOI KaJOpIHHOCTI MPOIYKTy. Buxoasuu 3 11iel HOpMH 1 HEOOXITHOCTI JOTPH-
MYBAaTHUCsI CIIBBIIHOIICHHS OUTKIB 1 ByrJieBoMiB mpuOiIu3Ho 1:4, a TakoX Bpaxo-
BYIOUH, IO NPECYBaHHSIM MOXKHA OJCPKYyBaTH BUPOOM 3 CHPOBHUHH, BMICT SIKOi
JIOIYCKAEThCSl 3MIHIOBATH Yy IIHMPOKUX MeXaX, OyJlo MPOBEJNCHO KOMII IOTEpPHE
MOJIETTIOBAHHS PEIENTYp BHCOKOOUTKOBHX CyXapHHX OpUKETIB Ha OCHOBI XJiOHOT
KPHUXTH, 130JITy COEBOT0 OiIKa Ta MaJbTOACKCTPUHY (Tab. 4).

Tabnuya 4. BapianTu penentyp cyxapHux OpukeTis

CupoBuHa Baplanr
Nel | Ne2 | Ne3 | Ne4 | Ne5 | Ne6
1 2 3 4 5 6 7
Cyxapi NIIeHuyHi, I 100 | 100 | 100 | 100 | 100 | 100
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IIpooosoicenns maon. 4

1 2 3 4 5 6 7
I30715T coeBoOro OinKa, T 10 11 12 13 14 15
ManpTOAeKCTpHH, T 4 7,8 11,6 | 154 | 19,2 23
Bwmict makponytpienTiB y 100 r cymimi, r:
OLIKH 17,5 | 17,6 | 17,6 | 17,7 | 17,7 | 17,8
KHPH 1,3 1,2 1,2 1,1 1,1 1,1
BYIJIEBOAU 67,3 | 67,6 | 67,9 | 68,1 | 68,4 | 68,6

Ak 6aunMo, pelenTypu CyxXapHHX OPHMKETIB, IO BIATOBINAIOTH IMOCTABJICHUM
BHMOTaM, CYTTEBO BIJPI3HSIOTHCA, IO BIUIMBATUME Ha SKICTh TOTOBHUX BHPOOIB.
Tomy Oyna0 HpPOBEACHO CHUCTEMHMH aHAi3 TEXHOJIOTII BHUTOTOBJICHHS CyXapHHUX
OpHKETIB, IO /a0 3MOTY BUSIBUTH IIECHTPAIILHY MiJICUCTEMY, Ha SIKil (OPMYIOTHCS
OCHOBHI OpTaHONIENTHYHI Ta (Pi3HKO-XIMIUHI MOKa3HUKH CYXapHUX OpPHKETIB — IIe
ctanis npecyBanHsa. OCKUTbKHM TEXHOJIOTiSI OPUKETYBAHHS € XapaKTepHOIO s dap-
MAaIeBTUYHOI Ta XapUOKOHIIEHTPATHOI Taiy3eill MPOMUCIOBOCTI, 3 METOI OI[iHIO-
BaHHS SKOCTI CyXapHHUX OpUKETIB BUKOPHCTOBYBAIH TPAAUIIIHI ISl IUX Taly3eH
MOKa3HUKH — MIILHICTG 1 TpUBaJicTs po3mouyBanns [10; 11].

Ha mnepmiomy erami BHBYamu 3MiHY MOKa3HHKIB SIKOCTI TOTOBHX BHpPOOiB
3aJIeKHO BiJl KPYMHOCTiI cyxapHoi kpuxTu. [lomepenmHimu mociikeHHSME Oyno
BCTaHOBJICHO, IO Cepel MPE/ICTABICHUX Ha PUHKY YKpaiHU BHIIIB MaHIpyBaTbHHX
cyxapiB BiZICYTHs 3iCTaBHICTh TpaHyJIOMeTpU4HOro ckiany [12]. Bognovac Teopist
OpHKeTyBaHHS CTBEP/DKYE, IO BHCOKY SIKICTh MPECYBaHHS MOXYTh 3a0e3MeUnTH
KOMIIOHEHTH, OJM3bKi (aje HE OJHAKOBI) 3a (pakiiiiHuM ckiagoM. Tomy Oyio
MPUAHATO PIllIEHHS TOTYBaTH KPHUXTY JUIS MTPecyBaHHS 3 TPboX (pakilii, mimiopa-
HUX 32 3aKOHOM HOPMaJbHOTO PO3IMOJLTY: OCHOBHY (pakilito Opaind B KiTBKOCTI
44% 3aranpHOI MacH, o 28% mpunaaano Ha JIpiOHINIY Ta KpYyMHINIy ¢pakiii. Y
MOJANBIINX JOCIIPKEHHSIX BHKOPUCTOBYBAIM YOTHPH MapTii KPUXTH, J€ KPYI-
HICTb OCHOBHOI (pakilii BiANOBiIaNa MPOXOMy Kpi3b CHUTa: 3pa3ok 1 — CHTO
Ne 0,56, 3pazok 2 — cuto Ne 1,0, 3pa3zok 3 — cuto Ne 1,5, 3pazok 4 — cuto Ne 2,0.
[IpecyBanHs TPOBOAMIIM HA TiAPaBIIYHOMY Mpeci, BUKOPHCTOBYIOUH MATPHIIIO
BHYTpilHIM giamerpom 20 MM. Maca HaBaXKH — 5 T, 3BaKaloud Ha HEOOXiqHICTH
3a0€e3MeYUTH MPUIHATE Y PapMalleBTUYHIN MPOMHUCIOBOCTI ONTUMAJIBHE CITIBBITHO-
meHHs giamerpy i Bucotu sk 1:0,5. [pecyBannst mpoBoaui mpu Tucky 127 Mlla,
BUTPUMYIOUH OpUKET il HaBaHTaXeHHs M 30 cek.

Bcranosieno (puc. 1), mo 3pocTanHst KpYIMHOCTI KPUXTH MPU3BOITUTH 1O TTi/IBHU-
menns y 1,3...2,4 pa3a MIIIHOCTI TOTOBUX OPUKETIB 1 MOJOBXKCHHS TPHBAJIOCTI iX
po3mokanHs y 6,5...10 paziB. CyxapHi OpHKeTH, BUTOTOBJICHI 3 HaMIpiOHIIION
cepen MOCTiKyBaHUX (PaKIiii KPUXTH, Mald HEIOCTATHIO MIIHICTh, IO CIIPH-
YHHSE YaCTKOBE PYHHYBaHHS TOTOBUX BHUPOOIB IlI€ HA €Tami BHUINTOBXYBAHHS 3
npec-popmu. BogHowyac OpuMKeTH, Ui BUTOTOBIICHHS SIKUX BHKOPHUCTAHO HAWKpYII-
Hily (paxiiito, MarOTh 3aBUINEHI 3HAYCHHS JIOCIDKYBAaHUX TTOKA3HHKIB, 10 YCKIIa/1-
HUTH X BUKOPHCTAHHS ISl «KUILIEHHKOBOTrO» XapuyBaHHs. [1o/i0HI cyxapHi OpukeTH
MOXYTh OyTH PEKOMEHI0BaHI JUIs JOJAaBaHHs y MEPIIi Ta APYri 00iaHI CTpaBH Iij
yac X TNPUTOTYBaHHA. BUKOPHCTOBYIOUM ampOKCHMAIidHI MOXIIMBOCTI IaKeTa
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Microsoft Office Excel, Oyno oTpumMaHo MaTeMaTHYHHUI OIHC 3aIeKHOCTEH MIIHOC-
Ti ¥ TPUBAJIOCTI PO3MOKAHHSI Bil KPYITHOCTI KpUXTH (POpMYIH HaBEIeHO Ha puc. 1).
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Kpynnicts ocHOBHOT (pakiii

Puc. 1. MiunicTh i TpBajIicTh pO3MOKAHHS CYXapHOIo OpHKeTy
3aJ1€5KHO Bill KPYNHOCTI KPUXTH

Ha mpyromy erarmi qociikeHb BUBYAIN 3aJICKHICTh OCHOBHUX (DiI3MKO-XIMIid-
HUX TIOKa3HUKIB CyXapHHX OpHKETIB BiJl TUCKY MpeCyBaHHs. BelwmuuHy THCKY
3MiHOBanM Bix 127 mo 255 MIla. 3acrocyBaHHS HH)KYOT'O THUCKY, HDK 3a3HadeHa
HWKHSL MeXa, He 3a0e3MeuyBajo CIpecoByBaHHS PEIENTYPHOI CyMillli, a epeBH-
IICHHS BEPXHBOI MEXKI IIJBMILYBAaJO THUCK, HEOOXIMHUH JJi1 BUINTOBXYBaHHS
oJIep>)KaHOro0 OpUKETy 3 MaTpHIli, PU3BOJSYU 0 HOro YacTKOBOI'O PyHHYBaHHSI.
I'padiunmii i MaTeMaTHYHUH OMKC OJICP’KAHUX 3AICKHOCTEH HABEIEHO Ha pHC. 2.
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Puc. 2. MiuHicTh i TpBajIicTh pO3MOKAHHS CyXapHOro OpHKeTy
3aJ1€5KHO Bill TUCKY IIpeCyBaHHs
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Sk 6aunMMo, CIIOCTEPIraeThcsl Maike MPSMO MPOMOPIiHHE 3pOCTaHHS JOCHi-
JDKYBaHUX TOKAa3HHKIB 3aJIEKHO BiJl TUCKY mpecyBaHHs. OnepkaHi JaHi MOXHA
MOSICHUTH YIIUIHEHHAM CyXapHUX OpHKETiB, IO MiJBUIIYE CTYIMiHb HICTICHHS
YaCTUHOK MDK CO0OI0, TPU3BOMSYM JO 3POCTAaHHS MII[HOCTI TOTOBHX BHPOOIB.
YTBOpEHHs MIUTBHOTO 30BHINIHBOTO MIAPY YCKIAJHIOE NMPOHUKHEHHS BOJOTH Y
BHYTPILIHI YaCTUHU OPHUKETY, a BIJICYTHICTh BEIMKUX BHYTPIIIHIX MMOp MEpPEIIKO-
JDKa€ MBUIKIA Mirpaiii BOJIOTH JI0 IIEHTPY BUPOOY, MOAOBXKYIOUN TPUBATICTH HOTO
PO3MOKaHHS.

Ha ocHOBi onmepaHWX MaHWX i MiMIOPaHOro CITIBBIAHOMICHHS PEIENTYPHHX
KOMIIOHEHTIB OyJIO IMPOBEACHO MaTeMaTH4YHE MOJICIIOBaHHS LIEHTPaIbHOI Mij-
CHCTEMH TEXHOJIOTii BHUTOTOBJICHHS CyXapHUX OpHKETIB — cCTajii IpecyBaHHSI.
3Bakaloud Ha HEBENHMKY KUIbKICTh BXiMHMX (PakTopiB i HE3HAUYHY TPHUBAIICTH
JOCIIKSHHS, ONTHMAJIbHUM BapiaHTOM OJICp KaHHSI MaTEeMaTHYHOI MOJIEII MOXKHA
BBAXATH MOBHMI (hakTOpHMii excriepument (IIDE) 2°, B sikoMy Tpu I0CTiTKyBaHi
(dakTopu 3MIHIOBAIIM JIMIIE HAa JBOX PIBHAX: BEPXHHOMY 1 HHKHBOMY. OCKITBKH
METOI0 JIOCTi/KEHHsT Oysio 3a0e3leueHHss BHCOKOI Xap4oBOi I[IHHOCTI T'OTOBHX
BHUPOOIB, 3a BXiNHI (akTOopH 0Opaly KUIbKICTh BHECEHOTO 130JISTY COEBOTO OilKa
(Gis), xpymnicte kpuxTtH (Ki) 1 THCK mpecyBanHs (P,) 3 niamazoHamu 3MiHH
3Ha4YeHb, HABEICHUMH y TaOm. 5. 3a KpuTepili onTHMaNIbHOCTI OOpPaHO MIIHICTh
OpHKETIB, OCKUIbKH IIeH MOKa3HHUK IMOKa3aB Kpally MMOBTOPIOBAHICTh PE3yJbTaTiB
napajienbHUX BU3HAYEHb 1 BUMArae MEHIIE Yacy JJIsl IPOBEICHHS aHATI3Y.

Tabnuya 5. Niana3oHn ¢paKTOPHOIO NPOCTOPY eKCIEPUMEHTY

JocnipkyBani gakropu
PiBHi dakTopiB Kinbkicts 1301ty | Kpynnicts | Tuck npecyBaHHs
(X)), T kpuxu (X)) | (X)), MITa
HynboBuil piBeHb 12 0,68 191
IHTepBas BapitoBaHHs 2 0,12 64
BepxHiil piBeHb 14 0,8 127
Hiokniii piBeHb 10 0,56 255

MareMaTHKO-CTaTUCTHYHE ONpPAIIOBaHHS OJiep)KaHUX 3HaYeHb 3MIHHOI CTaHy Y
JIalio 3MOTY MiJATBEPAUTH BaroMicTh (CyTTEBICTh) 00paHMX BXiOHHX (hakTopiB 3a
kputepiem CTbIOJIEHTA Ta OTPUMATH aIcKBATHY MaTEMAaTHYHY MOJIEI!

Y=1515+1,38X,+ 1,28X,+ 1,40X;.

AHanizyroun Koe}illieHTH OJIepKAHOTO PIBHAHHS, MOXKEMO CTBEP/DKYBATH, IIO
BCi TpH 00paHMX (HaKTOpU MAIOTh MPUOJU3HO OJHAKOBHI NMO3MTHBHUMN BILIUB Ha
3pOCTaHHSI MIITHOCT1 CyXapHHX OpHKeTiB. Takox oJiepKaHa 3aJIeKHICTh MiATBEp-
JDKY€ Hallle TIPUITYIICHHS PO BU3HAYAIBHUI BIUIMB THCKY IPECYBaHHS Ha 3a0e3-
MIEUCHHS CTPYKTYPHHUX XapaKTEPUCTHUK TOTOBUX BUPOOIB.

J7ist 3py4HOCTI BUKOPUCTAHHS B MPAKTHYHIN JIISUTEHOCTI Ta MOXKIIMBOCTI po3pa-
XYHKOBOT'O ITPOTHO3YBaHHs 3MiHH MIITHOCTi OpUKETIB Y 3aJJaHOMY Jiana3oHi JTOcTi-
JDKYBaHUX (PaKTOPIB OIMUC MPOIECY MPECYBAaHHS TaKOX MPEACTABICHO B HATYPallb-
HOMY BUTJISIIL:

Y=-4,61+0,69Gi;+ 10,7K+ 0,14P,.
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Ha 3aBepmianbHOMy eTami JOCTIKEHb NPOBEIEHO PO3PaxXyHOK XapdoBOi Ta
OionoriuHoi IIHHOCTI PO3POOJICHUX CyXapHUX OpuKeTiB. J{jst HAOUHOCTI oJepiKaHi
JlaHi MOPIBHIHO 3 XIMIYHUM CKJIAZIOM 1 010JIOrYHOIO IIHHICTIO CyXapiB BEPIIKOBUX

BHIIIOT'O COPTY (Tad. 6).

Tabnuya 6. Xap4oBa i 6ios1oriuHa HiHHiCTh cyXxapHUX OpHKeTiB

EnemeHT XiMI4HOr0 CKJIa]ly CHUPOBUHU Becpyniif))]Bi C%’;:II::::M BmXPEZeHHﬂ’
Binku, /100 ¢ 8,5 17,6 +107,2
Kupwu, r/100 r 10,83 1,2 -88,9
Byrnesoau, /100 r 69,6 67,9 -2,4
AwmiHokucnoTH, Mr/100 T IponykTy
BaJiH 393 852,2 +116,8
130JICHIIIH 359 859,6 +139,4
JICHLIMH 668 1355,2 +102,9
JI3UH 226 791,6 +250,3
METIOHIHHI[UCTHH 302 515,9 +70,8
TPEOHIH 269 650,4 +141,8
Tpunrodax 85 214,1 +151,9
(eHinanaHiH+TUPO3UH 628 1414,0 +125,2

BUCHOBKM

HaBezeHi y cTarTi gaHi cBiayaTh MpPO JOCSITHEHHS OCHOBHOI METH — PO3p00-
JIeHi cyxapHi OpHKETH MICTATh YABiUi Oinble OinKa, 0 TOro X Horo Gionoriyaa
LIHHICTh 3HAYHO BHINA 3a OUIOK XJIIOHOT KPUXTH: BMICT JIMITYIOYOI ISt BUPOOIB 3
MIIEHUYHOro OOpOIlHA aMIHOKWCIIOTH JIi3UHY 3pic y 3,5 pa3a. BupoOu maroth
BHCOKI OpPTraHOJICHTHYHI Ta HEOOXiAHI (Di3MKO-XIMIUHI MOKa3HWUKH, BiANOBIIAIOTh
OCHOBHUM BHMOTaM JI0 «KHIICHBKOBOT0» XapuyBaHHsS TypHCTIB: HEBeJIHMKa Maca 1
00’eM, HEOOXiJHA MII[HICTh, TOCTATHS TPUBAIICTH 30epiraHHs (3yMOBIIEHa HHU3b-
KOO BOJIOTICTIO), BUCOKA KOHIICHTpAIlisl JIETKO3aCBOIOBAHUX BYIJIEBOJIB Ta 0ioJo-
rYHO-ITIOBHOLIHHOrO OiJIKa.
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