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TEXHOJIOI'TI, CHPOBUHA TA MATEPIAJIU Cuposuna ma mamepianu

IAEHTUDIKALIA POCJIMHHUX XWPIB Y BEPLLKOBOMY
MACII METOOAMU KOMITIOTEPHOI KOTIOPOMETPII TA
OANPEPEHLUIAIIbBHOI CKAHYIO4O0I KAJTOPUMETPII

O. M. Bawueka, KaHA. TeXH. HayK

O. O. lNeTpyLwia, KaHA. TEXH. HayK

J1. HO. ApceHbEBAa, A4-p TEXH. HAayK

HauioHanbHUU yHigepcumem xap4o8ux mexHosioail

3axucm crnioxueadig rnepedbayae iHGhopmMy8aHHs1 rpo ckrnad npodykuii. MNumaHHs iOeH-
mucbikauji ma susierieHHs1 ghanbcugbikauii xap4oeoi NPodyKUii € akmyarbHUM 5K Y 8CbOMY
ceimi, mak i 8 YkpaiHi. ¥ cmammi oriucaHo rnopsi0ok eubopy memooig ekcriepmusu eepuu-
KOB020 Macrsia 3 8U3Ha4YeHHSs1 MpucymHocmi pOC/IUHHUX Xupig y tio2o cknadi. [posedeHo
MOPIBHSIHHSI KifIbKOX Memodige aHanidy (KrnacudyHux i crieyugbidHux)3 BU3Ha4YeHHSIM Xa-
pakmepucmuk, siki ekasyroms Ha 0odagaHHsi 00 3pa3Kie 8epuKo8020 mMacria POC/UHHUX
XXupie. OujHeHo sukopucmosysaHi Memodu 0risi PO3POBIIEHHS an2opummy iOeHmucdbikauy,i
MpUCYMHOCMI POCITUHHUX XXUPOBUX KOMIMOHEHMI8 y MOTOYHOMY XUupi Onsi peanidaujii tio2o
8 1abopamopisix pi3HO20 MEXHIYHO20 PISHS.

Knro4oei croea: pocriuHHUU XXuUp, MOMOYHUU XUp, 8epuiKkose macrio, harnbcugbikauyis,
i0eHmucgbikaus.

IHocranoBka npoOaemu. [Tutanns ineHTUdIKaLIA Ta BUSBIEHHS panbcudikaiii xap-
YOBOI MPOMYKIII] € aKTyalbHUM B yCboMY CBITI [1]. 3 omHOro OOKy, [ HaJlaHHS Xapyo-
BUM TIPOJYKTaM ITiIBUINEHOI IIHHOCTI JIOJAIOThCS TEBHI iHrpedieHTH [2]. 3 iHIIOro —
Oy/b-siKka 3aMiHa CKJIQJOBUX a00 JT0JIaBaHHS KOMIIOHEHTIB ISl TIOKPAILEHHS SIKOCTI TO-
BHHHA OyTH BifjoOpa)keHa MPU MapKyBaHHI TaKOi XapuoBOi MPOTYKITii.

B Vkpaini 0coba1BO TocTpo MocTano NUTaHHS BU3HAYEHHS (Panbcudikallii MOIOUYHUX
MPOAYKTIB. Y PI3HUX perioHax OyJu BHUSBJICHHI 3JTOUMHIT, SKI 3317151 BIACHOTO MPUOYTKY
peali3oByBaJId MOJIOYHY MPOAYKIII 13 3aMIHOIO MOJIOYHOI'O JKUPY Ha POCIMHHUN [3—S5].
Tomy HuHI ineHTHIKALIA HATypaIbHUX MOJOYHUX MPOIYKTIB 1 MOMIYK e(peKTUBHHUX
HUISIXIB BUSABJIEHHS (abCU(IKOBAHUX POCIMHHUMMU JKUPaMHU MPOIYKTIB € OCOOIMBO aK-
TyaJIbHUM TIMTaHHSM SIK CEepeJI MPEACTaBHUKIB JIEPKaBHUX OpraHiB HATJISLY, Tak 1 100po-
COBICHUX BUPOOHUKIB.

3a ocTaHHI POKM MIIBUIIMIOCH KUIBKICT MOBIIOMJICHb BiJ €BPOIEHCHKOI CUCTEMH
IIBHUJIKOT'O OTOBIIIIEHHS PO Xap4oBi mpoaykTH 1 kopmu (Rapid Alert System for Food and
Feed, RASFF), o Bka3yioTh Ha BUNIaiku MOsiBU (PaabCU(PIKOBAHUX XapUOBHX MPOIYKTIB
1 TaKMX, 110 MOXKYTh HECTH 3arpo3y 3J0pOB’I0 CIIOKHMBayiB. L1 CITOBIIIEHHS CTOCYIOTHCS
HE JIMIIIE BIaCHE MOJIOYHOI MPOIYKITii, ajie ¥ MOXIMHUX MPOAYKTIB (MeurBo Ta iHII 60-
POIIHSHI KOHIUTEPChKI BUPOOH), Y CKIIa/l SIKUX BUKOPUCTOBYETHCSI, HAPUKJIIA/I, BEPLIKO-
Be Macio [6].

JlocmipKeHHsT OCTaHHIX POKIB y TIEpeBakHIN OUTBIIOCTI OPIEHTOBAHI HA 3MEHIIICHHS
BapTOCTI 1IGHTU(IKAIIIHOT eKCIIEPTU3U 3 OJHOYACHUM IIIBUIIEHHSIM IIBUKOCTI OTPH-
MaHHs JIOCTOBIpHUX pe3ynbTaTiB [7—10]. Cucremarun3zaliisi Ta BCTAHOBJICHHS TTOYEPrOBO-
CTi 3aCTOCYBaHHSI METOMIB 1AEHTU(DIKAIIINHOI eKCIIEPTU3HU 3 YpaXyBaHHSIM iX UyTJIHBOCTI
HaJIa€ MOYKJIMBICTh PO3POOUTH CXeMy 1MeHTH(IKAIlIl MPOIYKIIii Ta BUSABICHHS haabcudi-
katiB. HasBHICTH ocTaHHIX 3a0e3medye pamioHaATbHAN MiIX1 Y MATAaHHSIX 1MeHTrdiKari
Ha BCIX erarmax BUPOOHUIITBA Ta peajii3amii KiHIIEBOrO MPOAYKTY, OpraHi3ailito BXiIHOTO
KOHTPOJIIO CUPOBUHH Ha HAJIGKHOMY PIBHI Ta BUIMOBIIHO JO BUMOI' CHCTEM YIPaBIIHHS
SKICTIO 1 O€3MEeUHICTIO, 0 3aMpOBaKEeH1 Ha BUPOOHHYHX TOTY>KHOCTSIX OIEPAaTOPiB PHH-
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Ky Xap4oBOi MPOMHUCIIOBOCT1. TOpProBeinbHUM MepexaM Ta orepaTopam, siki BAKOPHUCTOBY-
IOTh BEPILIKOBE MACIO SIK CHPOBUHY, 31 CHIOIOTH TOBApO3HABUY EKCIEPTH3Y BXKE KiHIIe-
BOT'0 TIPOIYKTY, 3aCTOCOBYIOYM CYYacCHI METOIM 1IeHTH(IKAI] POCTMHHUX KHUPIB Y CKIIa-
il BEPIIKOBOIO Macia, BaKIMBO HIBUIKO BUSBIATU (habCH]IKaT, HOro MOXO/HKEHHS 32
JIOTIOMOT'OI0 CHCTEMH TPOCTEXKYBaHOCTIL. ToMy MpoBeJeHHs TOCTIDKEeHb Yy cdepi 11eHTH-
¢ixaii poCIMHHUX KUPIB y CKITaJl MOJIOYHUX MPOIYKTIB € HEOOXITHNUM €TaIrioM ISl pO3-
POOKH HOBUX QJITOPUTMIB 1 CIOCOOIB CIIPOLLEHHS Ta MPUILBUALIEHHS pOOOTH BCIX CITYXO,
SIK1 KOHTPOJFOIOTH SIKICTh 1 O€3MEUHICTh SIK CHPOBHHH, TaK 1 KIHIIEBOTO MPOIYKTY 3 METOIO
3ano0iraHHs BBEICHHS B OMaHy CIO)KMBAiB Ta MPOBAPKEHHS TOOPOCOBICHOI KOHKYPEH-
mii.

MeTtoro cTarTi € pO3pO0JICHHS aITOpUTMY 1IeHTU(]IKAIlIT BEPIIKOBOr0O Macia IIIIXOM
BCTaHOBJICHHS TTOCITIJTOBHOCTI 3aCTOCYBaHHS METO/IIB MTOPIBHIILHOTO aHAJII3y Ta BU3HA-
YEeHHsl CTaHJAPTU30BAHUX 1 CEUU(IYHUX 1ICHTU(IKALIITHUX XapaKTEPUCTHUK IOTOBOIO
MIPOIYKTY.

Marepiaam i MeToau. Y JOCIIPKEHHSIX BUKOPHUCTOBYBAJIM BEPIIKOBE MACIIO Ta 3pa3-
KU, BUTOTOBJIEHI LIUISIXOM 3aMIHM MOJIOYHOI'O JKMPY Ha T1APOre€HI30BaH1 POCIUHHI KUPH
(cymiI majgpMOBOrO Ta MAIbMO-SIIPOBOrO JKUPIB) Y ciBBiAHOIIEHHX: 93:7, 90:10, 85:15,
80:20, 75:25, 70:30 ta 60:40%. SIx KOHTPOJIb BUKOPUCTOBYBAJIU COJIOJIKOBEPIIKOBE Ma-
CJI0 3 M. 4. k. 82%.

31iiiCHIOBAJIOCH SIKICHE TOCITI/DKEHHS BMICTY POCIMHHHX KHUPIB Y 3pa3Kax peaxilisiMu
benbe ta [pora, siki nependavaroTs 3MiHy 3a0apBlieHHS Ta MosiBY ocany [11].

[Tig yac mpoBeeHHs 1AeHTH(IKAIT] BEPIIKOBOIO Macjia BUKOPUCTOBYBAIM METO KOM-
T'TOTEPHOI KOIOPUMETPIi 3 JIFOMIHECIIEHTHIM OCBITJICHHSIM (XapaKTEpPUCTHKA JIFOMIHECIICHT-
HOI yAbTpagioNeToBOI JJaMITH: MOTYXHICTh 26 BT; nokons E 27; cBitnosuii notik 780 JIm,
A=365 M) 3pa3ka a1 30ypKeHHs JroMiHodopiB mpoaykiii [12]. 3 o0csary mikceniB aHa-
J130BaHOro IIU(PPOBOro 300paskeHHs O0MpaK AUITHKY, SIKa MAa€ CTaHAAPTHE BIAXUIICHHS JI0
5,0%, 1110 BIMOB1Aa€ YACTHHI, SIKa MaJia HAHOLIbIIIE TJTACKE 1 PIBHOMIPHE PO3MOALICHHSI.

Jocmimkennst ¢pazoBUX 3MiH TIIIIEPUAIB MOJIOYHOTO JKUPY B 3pa3kax BEPIIKOBOIO Ma-
clia TPOBOAMIIA TEPMOJMHAMIYHMM METOJIOM Ha TU(EpeHIiabHOMY CKAaHYIOUOMY Kallo-
pumerpi (DSC-60 Plus, Shimadzu Corporation, SnoHist) y aiana3oHi TemnepaTyp Bij
—100 °C mo +70 °C. BimHocHa moxu0ka OTPUMAHUX PE3YNITATIB CTAHOBUTH HE OUTBINE
2,5% npu gosipuiit imoBipHOCT1 0,95. Ha oTpumaHux eHaoTepMax IJIaBJICHHS BIAMIYAIN
MIKK BUJAJIEHHS TEIUIOTH, XapaKTepHI Til YK HIIIN rpymi miepuaiB abo BoaHoI gaszu
nponykTy [13]. ImeHTHIKAIIIIO TTIKIB TPOBOIMIN 32 TEMIIEpaTypaMH TUIABJICHHS Xapak-
TEPHUX TPYI TIiLepHIiB. J{1st OLIbI TOYHOrO BU3HAYEHHS TEMITEpaTyp Ta IHTEPBAIB I1JIaB-
JICHHSI OKpEMUX TPYIT TITILEPHIIB MPOBOIMIA MaTEMaTHYHY 0OpOOKY KPHUBHX 32 JIOMIOMO-
roro porpamu PeakFit.

Pe3yabTaTu 1ocimxenns. [Ipy BCTaHOBIEHHI HATypaIbHOCTI BEPILIKOBOIO Macia Hail-
OUTBIII aKTYaJIbLHUMH METOJaMHU 3 BUCOKUM PIBHEM JOCTOBIPHOCTI OTPUMAHUX pe3yibTa-
TIB € METOJH xpOMaTorpa(plqﬂoro aHaJIi3y Ta BU3HAYEHHS! KOHCTAHT MOJIOYHOTO XKHPY [8;
14]. V 3B’s13Ky 31 CKJIaIHICTIO 3aCTOCYBaHHS XpOMaTOrpaaHuX JOCIIIPKEHb BasKIMBOIO
3HAUYEHHsI PU BUKPUTTI (pasibcudikaliii BepIIkoBOro Macia HabyBaroTh cienudiui ¢pizu-
YHI Ta XIMIYHI 1IeHTU(IKAIIAHI XapaKTepUCTUKU NMPOAYKTY. Ciij BIAMITUTH, 10 MPU iX
BH3HA4YeHH1 y OUIBIIOCT1 BUIMA/IKIB ME€peBary Ha/latoTh (13MYHUM KOHCTAHTaM BEPIIIKOBO-
ro macna. [{e 00yMOBJIEHO MPAMOIO 3aTEKHICTIO (DI3UYHUX XapPAKTEPUCTUK MPOIYKITIT BifT
il XIMIYHOTO CKJIa/Ty Ta MOXIIMBICTIO 3aCTOCYBAaHHS OUIBII MPOCTHX 1 MEHIII BAPTICHUX Me-
TOJIB ISl iX BU3HAUEHHSI.

Jlo ¢i3nyamX cnerudiyHuX imeHTH(IKAITHTX 03HAK MOJIOYHOTO JKUPY BITHOCSATH TI0-
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Ka3HUKH KyTa 3aJIOMJICHHS, TEMIIEPATYPH ILIaBJICHHS KPUCTAIIYHOI )KUPOBOI (hazu mposy-
KTy Ta MOro JFOMIHECIIEHTHI BIacTUBOCTI. CydyaCHUMHM METOAaMHM JOCHIKEHb 13 J10CTaT-
HIM CTYIIEHEM JOCTOBIPHOCTI NP iX BU3HAYEHHI € audepeHItiaibHa CKaHyrda KOJIOpH-
METpisi Ta METOMIM JIFOMIHECIIEHTHOr 0O aHam3y. Cepell SIKICHUX Peakiliil, 10 JAalTh 3MOT'Y
IIBUJIKO BCTAHOBHUTHU MPUCYTHICTh POCIUHHUX KUPIB MPH 1X 3HAYHOMY BMICTI Y CKJIaJl
BUPOOY € peakiii bemse Ta L{pora.

Ha nepriomy erami gociiKeHHs] BAKOPUCTAHO SIKICHI peaKiiii 3 BUSBICHHS IPUCYTHO-
CT1 POCTIMHHUX YKHUPIB Y CKJIaJll BEPIIKOBOro maciia MerojoM benbe 1 [lpora. 3a pe3ynbra-
TaMH TIPOBEACHHUX JOCTIHKEHh EKCIIEPIMEHTAIBHO BCTAHOBJICHO, 110 MEXKa BU3HAYCHHS
3aMIiHM MOJIOYHOT'O HpPY Ha POCIMHHUM 3a peakuieto Lpora ckinanae monan 25% mpucyr-
HOCT1 OCTaHHIX y CKJIaJll TOTOBOTO MPOAYKTY. BUIbIT 4yTIUBOIO € siIKiCHA peakilisi bernbe.
3MiHa 3a0apBIIEHHS PO3YHUHY CIIOCTEPITaeThes BiKe pu 15% (3pasok 13 CIiBBIHOIICHHSIM
85:15) 3aminu Mono4Horo >xupy. IIpore 10CTOBIpHUMM € pe3yabTaTH MPU BMICTI 3aMIH-
HUKIB noHas 20%.

JInst IpUIHATTS PillieHb 010 3aCTOCYBAHHS METO/IY JIFOMIHECIIEHTHOT KOMIT FOTEPHOT
KOJIOPUMETPIi Ha MepIIoMy eTarli Oyu oTpuMaHi HU(POBI 300paXKEeHHsT BEPIIKOBOTO Ma-
cia 13 M. 4. K. 82% Ta poCIMHHUX KUpiB (puc. 1).

250

200

150

100

KomipHa koopaIHaTa, VM. 01,

R G B
J X \ i
ﬁ Bepmmose Maciio PocmmHInT AK11p

Puc. 1. I'icrorpama koJiipaux koopauHart cucrtemu R, G, B

JI1st 3pa3ka BEPIIKOBOTO Macia BUIMMH OyJM KOOPAMHATH JUTS YEpPBOHOI Ta 3eIeHOi
ckimaioBoi (puc. 1) — nHa 70 ym. ox. Lle gae miacTaBu uisi MOJAIBIINX OUIBIT A€TATbHUX
JOCIIDKEHDb MO0 MOXKIIMBOCTI 3aCTOCYBAaHHS METOMY VISl BHUSIBICHHS (asibcrdikarril
BEPILIKOBOI'O Macjia POCIMHHUMH >KUPaMHU.

Ha nacrynmHoMy ertami AOCIiKEHbh MPOBOAWIM BUBUYCHHS 3MIHU KOJIPHUX XapaKTepHC-
TUK TIpU YIbTpadioeTOBOMY OCBITICHHI AOCIIIHUX 3pa3KiB 13 MOAAJIBIIO 00pPOOKOI0
IU(PPOBUX 300paxKeHb 1 PO3KOJ0BYBAHHAM 3a KOOPAMHATAMH KOKHOTO Mikcens. J{is pos-
KOJIOBYBAaHHSI MO)KHA BUKOPHCTOBYBAaTH HHM3KY MpHUKIAAHUX mporpam Mathcad, Imagel,
CorelDraw Toro, a Takox omnaiH-cepBicu IMGonline, ImageColorPicker.online, Aspose
toulo. ITpu npoBenenH1 gocnimkenHs 3actocoByBaiu cepsic IMGonline. 3a pe3ynbraTa-
MU PO3KOJIOBYBAHHS PENPE3EHTATUBHUX NUITHOK NHU(POBOTO 300paXeHHS MOOYI0BaHO
3aJIGKHOCTI KOJNIPHUX KOOPAMHAT BiJ KUTBKOCTI TOJAHUX POCITUHHUX KHPIB JI0 BEPIIKO-
BOro macia (puc. 2).
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Puc. 2. 3anexnicTb komipHuX xapakTepucTuk R, G, B Bin BMicTy poc/iMHHUX KUpiB

AHaJi3 HaBeEHUX PE3YJIbTATIB JAOCIKEHb BKa3y€e Ha 3arajibHy TEHJCHIIIO 3HKEHHS
3HA4YEeHb KONIPHUX KOOPIMHAT MPHU 3POCTaHHI BIZICOTKOBOTO BMICTY POCITHHHUX KHUPIB Y
3pa3kax BEpIIKOBOro macia — Bif 5 1o 40% (puc. 2), 110 MOSICHIOEThCS, BIacHE, 3HU-
YKEHUMH KOJIPHUMH XapaKTEPUCTUKAMH POCIMHHUX >KHPIB (puc. 1). I3 HaBeneHoro BUIHO,
10 XapakTep 3MiHU KomipHuX KoopauHaT RGB nepeBakHO MaroTh JiHIMHI 3aJIEKHOCTI.
3HaveHHs KoipHOi KoopauHatd R Ta G mpu BHECEHHI 3aMIHHUKIB MOJIOYHOIO KHUPY Y
kutbkocTsx Bi 7 10 10% Ta Bin 30 10 40% 3miHIOETHCSI He3HAYHO. CyTTEBUM 3HIKEHHSIM
Ha 73 ox. 147 yM. O1. BIIIIOBITHO XapaKTEePU3YIOThCS JTialla30HU KOJIIPHUX KOOPIUHAT 3pa3-
KIB 13 BMICTOM pociIuHHUX *HpiB Bix 10 10 30%. YepBoHa Ta 3efeHa CKi1aoB1 MPOsBIIs-
I0Th HAaHOUTBIITY YYTJIMBICTH JI0 3MIHM CKJIQIy 3pa3ka B I[bOMY OOMEKEHOMY Iiara3oHi.
Kpammm kputepiem Jj1si BCTAaHOBJIEHHS BIICOTKA BMICTY POCIMHHHX XKHPIB Y MEKaX BChOT'O
Jiana3oHy € BAKOPUCTAHHS KOMIPHOI KOOpUHATH B, sika JiH1IHO 3MIHIOETHCS B Alania30H1
Bim 5 1o 40% BMICTY POCIMHHHUX >KUPIB Ta 3MeHIIyeThesl Ha 64 ym. om. KoedirieHT
perpecii KpuBoi CTaHOBUTH OubIIE 95%.

V nitepaTypHUX JKepenax HaBOJSTHCS pe3ysbTaTh JOCTIHKEHb MPOIECIB SKICHOTO BU-
SIBJICHHSI TIPUCYTHOCT1 POCIMHHUX JKUPIB Y CKJIaJli MOJIOYHOTO JKUPY METOJIOM JTH(EpPEH-
IIHOI ckaHyrouoi kKanopumerpii [13]. 3 MeToro miABUIIIEHHS JOCTOBIPHOCTI IHTEPIIpETa-
11 OTPUMAHUX PE3YJIbTATIB AOCIIIPKEHb 3alIPOIIOHOBAHO MPOBEIEHHS 00pOOKU KPUBUX
TUTABJICHHS KPUCTATIYHOI (Da3y BEPIIKOBOTO Macia 3 BUKOpHUCTaHHSIM mporpamu PeakFit
Ta PO3KJIAZAHHS y3arajJbHEHOI KPHBOI 1 CyMapHOI KPUBOI TETUIOEMKOCT] JOCIIAHUX 3pa3-
KIB Ha OKpemi raycianu. Jljis mpoBeneHHs TOCTiKEeHb OyJI0 BUKOPHCTAHO HAaTypasibHE
BEPIITKOBE MACJIO Ta 3Pa3KH 13 3aMIHOI0 MOJIOUHO KHUPY B KUTbKOCTsX 5 Ta 10%. 3aranbhi
€HJIOTEPMH IUIABJICHHS TOCTITHUX 3pa3KiB 1 pe3yJIbTaTH iX MaTeMaTUYHOI OOPOOKH HaBe-
aeHo Ha puc. 3. [TopiBHIOIOUM XapakTep 3arajJbHUX €HIOTEpPM IUIABJICHHS, CIIiJ 3a3HAUH-
TH, IO 13 3pOCTaHHIM KUTHKOCT1 3aMIHHHUKIB MOJIOYHOT'O JKUPY 3pOCTae TUQy3HICTh MIKIB
TuiaBlieHHs: B iHTepBaii Temnepatyp —50...+15 °C. Lle Ouibin BupaxeHo y 3pasky 3 10%
3aMIHOI0 MOJIOUHOTO XUpY (puc. 3, c). [lik chopMoBaHUi CyMICHUM TUTABJICHHSM JICTKO-
TUIABKUX TJILIEPU/IIB MOJIOUHOIO JKUPY Ta BOIHOI (a3u npoaykty. Ilik cymicHoro mias-
JICHHSI TPYI CEPEIHBO- Ta BUCOKOIUIABKUX TIILEPUAIB B 1HTEpBasi 6mu3bKo 15...35 °C npu
30UTBIIIEHH]T BMICTY POCIMHHUX JKUPIB CTa€ TUEPEHIIHOBAHUM 1 3MIITYETHCS y O1K HIK-
YUX JIOJATHUX TEMIIEpaTyp.
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Puc. 3. EnnorepMu njiaBJjieHHs JOCTTHUX 3pa3KiB MOJIOYHOT'0 5KUPY Ta iX cyMimeﬁ
a — HaTypallbHE BEPIIKOBE MacIIo; b— 3pasoK 13 5% 3aMiHOIO MOJIOYUHOTO KUPY Ha cyMlm POCIMHHUX
KHUPIB; ¢ — 3pa3oK 13 10% 3aMiHOI0 MOJIOYHOTr0 KUPY HA CYMIIll POCTMHHUX KHUPIB

AHai3 pe3yabTaTiB MaTeMaTHYHOI OOPOOKHM KPUBHX IUIABIECHHS BKa3ye, 110 MpU J10/1a-
BaHHI POCIIMHHUX XUPIB TIpU (HOpMYBaHHI KpUCTATIYHOI (Da3u MPOMYKTY 3pOCTA€E BKIIA]
JIETKOIUIABKUX TIIIEPUIB 13 Aiana3oHoM riaBiieHHs —22...+15 °C. Tlpo 1e cBimuTh 3011b-
TIIEHHS TUTONII iKY TiaBieHHs 3a Temrieparypu —9,03 °C (puc. 3, b). [Ipu 30imbIIeHH] KiJTh-
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KOCT1 POCIIMHHUX >KUPIB y MPoayKTi 10 10% mij yac kpucTamizaiii CriocTepiraeTbest (hpak-
I[IOHYBaHHS JICTKOIIABKHUX TIIIEPUIIB 3a TeMIIepaTypaMu IiaBieHHs (puc. 3, ¢). 3araib-
Ha eHJ0TepMa TUIaBIICHHS KPUCTAIIIYHOI (ha3u, chOpMOBAHOIO BOJHOO (a30r0 Ta JIErKo-
TUTAaBKUMHU TJILEPUIaMU, XapaKTepU3yeThCcs TphOMa TayciaHaMH 3 MAKCUMyMaMH TIpH —
19,9 °C, —11,07 °C ta —4,94 °C.

Takox oHI€I0 3 BKIMBUX XapaKTEPHUCTHUK, 0 BKAa3y€ HAa MPUCYTHICTh POCTMHHUX JKH-
piB, € 30UIbIIEHHS AM(Y3HOCTI CTprOKa PO3CKIOBYBaHH 3a Temieparypu —33,12 °C ta
3MILIEHHS oro y Oik gopaTHUX TemrepaTyp. [Ipyu BHeceHH1 A0 BepuikoBoro macia 5%
POCITMHHUX JKHUPIB TEMIIEpaTypa CTpUOKa pO3CKIOBYBaHHS 3MeHIIyeThess Ha 4 °C. [pu
3pOCTaHHI KUTbKOCTI OcTaHHIX 10 10% — Temmnepartypa 3HmxkyeTbes Ha 5,5 °C. Otpumani
JTaH1 KOPETIOITh 3 BITOMUMH Pe3yibTaTaMu JOCTIHKEHb [13].

OT1xe, OTpHUMaH1 pe3yabTaTh TOCTIIKEHb BKAa3yIOTh Ha MEPEpO3MOIUT BKIAIIB TP
rinepuaiB 'y (OpMyBaHHS KPUCTAIIYHOI CTPYKTYPU HPOAYKTY. Y XIMIYHOMY CKJIAAl
CTICIIaIbHO MMIATOTOBJICHUX CYMIIIel POCIMHHUX JKUPIB MEPEBAKAIOTH JIETKOIUIaBKI TJTi-
LIEPU/IU 3 HU3HKUMH JOJAaTHUMK TEMIIEPATyPaMH IUIABICHHS. [X BHECEHHS /10 BEPIIKOBO-
ro Macia CHpUYMHIOE JudepeHiianiio B KpucTaiiyHii (a3l 3a Temmneparypamu IUIaB-
JICHHS Ta, Y CBOIO Uepry, popMmye AU y3HHA XapaKTep IMKiB IJIABJICHHS Y Jiama3oHi
-50...+15 °C.

BucHoBku. BcraHoBieHO, 1110 3aCTOCYBaHHSI METOIY JTFOMIHECIICHTHOT KOMIT FOTEPHOL
KOJIOPUMETPIT 3 TIOAAJIBIIIOK 00POOKOK OTPHUMAHUX 300paKeHb 1 BUHAYCHHIM KOIPHHUX
KOOpIMHAT HAJal0Th MOXJIMBICTb 3a 3HAYEHHSM KOJIPHOI KOOpauHATH B BcTaHOBUTU
HasIBHICTB MOHA]T 7% 3aMIHHUKIB MOJIOYHOT'O KUPY B CKJIa/ll TOTOBUX BUPOOIB.

Pe3ynpTaTi aHasizy eH10TepM TUIABICHHS CB1T4ATh, IO HA HASBHICT Y TIPOTYKT1 poOC-
JIMHHMX >KUPIB MOXKE BKa3yBaTH XapakKTep 3arajibHOl KPUBOI IJIABICHHS: HAsBHICTD U (Y3-
HUX TIKIB TJIABJICHHS CePEeIHBOIUIABKUX MITIIEPU/IIB, 3HAYHA TIJIOIIA MIKY IUIABJICHHS JIeT-
KOIUJTABKHX TJLEPUIIB 1 AM(Y3HICT 200 BIICYTHICTh MIKY PO3CKJIOBYBAaHHS TJILIEPU/IIB B
iHTepBaiii —50...—18 °C. MaTtemaruuna oOpoOka eHI0TEepMH I1JIaBJIEHHS 3 BUKOPUCTAHHIM
nporpamu PeakFit moserinye iHTepnpeTaIiiro OTpUMaHUX Pe3yJIbTaTiB.

Bapto mpoBecTu Takox 1mojasibiiie MOPIBHSHHS W IHIIMX METOMIB IS MO0y I0BH CXe-
MH 1AEHTU(DIKALI] POCTUHHUX JKUPIB Y BEPLIKOBOMY MacJIl.
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