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AHHoTauus. Beenenue. B yBennuennu npou3BoacTBa 3(UPHOro Macia U3 CeMsSH KOPHAHIpa BasKHAs
POIb OTBOJIUTCSI CHIYKEHUIO KOCBEHHBIX TIOTEPH OT JIPOOIIEHNUs, 0COOCHHO TTpH yOopke u 00paboTke ypo-
JKasl, TaK Kak coJlepaHue IpoOJIEHOTO U MOBPEXKAEHHOTO CEMEHH CHIDKAET MOCEBHBIE U TMPOJOBOIb-
CTBEHHBIC KauecTBa 3(UPHOr0 Macia u3 ceMsiH kopuanspa. Lleab uccienoBanus. TeopeTnyuecku ycra-
HOBUTh 3aBHCHMOCTb MEXAY HPOYHOCTHIO CEMEHHM, ACHCTBYIOLIMMHU Ha HErO YCHJIMSIMH U BO3HHMKAIO-
IMMU B HeM JiehopManusMu, 4TOOBI BBIICHUTD, KAKYIO BEJIMYHHY CHJIOBOTO BO3ICHCTBHSI MOKHO CUH-
TaTh JAOIYCTHMOM JUISI CeMsIH KopruaHapa. MeToasl uccienoBanusi. beun mpoBeieHbl SKCIIepUMEHTAITb-
HBIE UCCIIEJIOBaHUS Ha puOope - ananmm3atop TeKcTypsl CtpykrypomeTp CT-2. OH mo3BoOMISET peann3o-
BBIBATh KaK IPOCTHIE, TAK U CIIOKHBIC MHOT'O3TAIIHbIC METOIUKH AJIs aHAJIM3a IPAaKTHYECKH JIF0O0Tr0o BUaa
MPOAYKIIMH B aBTOMATHUECKOM PEKUME, IIPU ITOM MOIb30BATEIh UMEET BOZMOKHOCTH CAMOCTOSITENb-
HOT'O X COCTaBJICHUS, PETyJIUPYsl KaK CKOPOCTb IBI)KEHUSI MHIACHTOPA, TaK U CKOPOCTh HArpy>KEHHS
npoayKTa. X0/ aHalnu3a ¢ IOCTPOCHUEM COOTBETCTBYIOLINX IPa(hUKOB OTOOpAKAETCSI B PEXKUME pealib-
HOTO BpPEMEHH Ha MEPCOHAIFHOM KOMIBIOTEpPE, MPU 3TOM I0JIb30BATENbh NMEET BO3MOKHOCTH BCECTO-
pOHHEH 00pabOTKH MOyYaeMbIX pe3ysibTaToB. PesyabsTaThl. [IpuBeaeHa quarpaMMa c:kaTHs CEMEHHU U
yCTaHOBJIEHA pa3pyliaroiias aeopManus, a TakKe Harpys3kH, AedcTByromme Ha Hero. CeMeHa Kopu-
aH/ipa BCEX COPTOB MPH HEKOTOPOM JIOMYIIEHUH IPUHAMAIOTCS MIapoo0pa3HbIMU. 3HaUeHUs chepryHo-
CTH JUIA Pa3HBIX YPOBHEW BIakHOCTH BapsupoBanuck ot 0,820 1o 0,867 [1,2]. 3aBucHMOCTb CHIIBI y1apa
OT paspylIaroueld criocoOHOCTH paboyero opraHa U3MEIbUUTENs CYIIECTBEHHBIM 00pa3oM 3aBUCST OT
MOJYJIsl YOPYTOCTH H MO3BOJISIFOT ONPENENATh KPUTHUECKYIO CHITY, Pa3pyLLIAroONlyt0 36pHO IPU CHIIOBOM
KOHTaKTe. 3Hasi pa3pylarollyr0 HArpy3Ky U cOMOCTaBIIsIs €€ ¢ MOp(oJIorHeil BHyTPEHHETO CTPOCHUS Ce-
MSIH KOPHaHJpa, MOKHO TIO3TAITHO U CEJIEKTUBHO M3MENbYaTh CEMEHHYIO Maccy, BapbHpys JOCTYI K
3(GHUPOHOCHBIM M MaCJICHUYHBIM 00J1aCTSIM, CEIEKTUBHO BbIIENSAA HanOoJIee IeHHbIE U TePMOIa0MIbHbIE
3¢ upoMacInIHbIe KOMIOHEHTHI CEMEHHOM Macchl KOpUaH/IPa, BBIIENSS X HA MIEPBOM JTarle Ipoiiecca
MOJITOTOBKY K M3BJIEYCHUIO U3 CEMAH KOPHaHIPa STHUX BEIIECTB 3a CUET CEJIEKTUBHOW KPHOIE3UHTETpa-
MU ceMeHHoW Macchl. 3akiawueHue. Kak Obuto mokaszaHo B pabore [3], 3aBucuMoOCTh aedopmanuu u
MaKCHMAaJIbHOTO IaBJIEHHSI B MJIOCKOCTH KOHTAKTa OT CHJIbI CKATHsI CEMSH ObLIa CMOJIEIMPOBAHA IKCIIe-
PUMEHTAJIBHO HA aHAJIM3AaTOpE TEKCTYPHI - CTpyKTypoMeTpe CT-2, KOTOphIi MO3BONUIIN TOJTYYUTh YHC-
JeHHble 3HaYeHus1 koddduuuenta Ilyaccona u moxyns IOnra nmpu ynpyroil aegopmanuu ceMeHHOM
Macchl KOpUaHpa.

KiaroueBble caoBa: PaCTUTCIILHOC CBIPEE, CEMCHA, KOPUAHAP, AaBJICHUC, 3(1)I/IpHBIC Maciia, BBICOKOIICH-
HBIC KOMIIOHCHTBI, MAaTCMATUYCCKHUEC MECTOABI, CTPYKTYPOMETpP, CWJIa C)KaTus, TCOPU Fepua, MOACIINPO-
BaHUC Iponecca
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Abstract. Introduction. In increasing the production of essential oil from coriander seeds, an important
role is given to reducing indirect losses from crushing, especially during harvesting and processing of the
crop, since the content of crushed and damaged seeds reduces the sowing and food qualities of essential
oil from coriander seeds. The goal of the research is to establish the relationship between the strength of
the seed, the forces acting on it and the deformations occurring in it in order to find out what value of
force action can be considered acceptable for coriander seeds. The Research methods. Experimental
studies were carried out on the Structurometer ST-2 texture analyzer. It allowed to implement both simple
and complex multi-stage methods for analyzing virtually any type of product in automatic mode, while
the user had the ability to independently compile them, adjusting both the speed of the indenter and the
speed of loading the product. The course of the analysis with the construction of corresponding graphs
was displayed in real time on a personal computer, while the user had the ability to comprehensively
process the results obtained. The Results. The diagram of seed compression has been given, and the
destructive deformation, as well as the loads acting on it, are established. Coriander seeds of all varieties
are assumed to be spherical. The sphericity values for different humidity levels vary from 0.820 to 0.867
[1, 2]. The dependence of the impact force on the destructive capacity of the grinder working element
significantly depends on the modulus of elasticity and allows determining the critical force that destroys
the grain during force contact. Knowing the destructive load and comparing it with the morphology of
the internal structure of coriander seeds, it is possible to grind the seed mass in stages and selectively,
varying access to the essential oil and oil-bearing areas, selectively isolating the most valuable and ther-
molabile essential oil components of the coriander seed mass, isolating them at the first stage of the
preparation process for extracting these substances from coriander seeds due to selective cryodesintegra-
tion of the seed mass. Conclusions. As shown in [3], the dependence of the deformation and maximum
pressure in the contact plane on the compression force of the seeds has been modeled experimentally on
a texture analyzer - Structurometer ST 2, which has made it possible to obtain numerical values of the
Poisson ratio and Young's modulus for elastic deformation of the coriander seed mass.

Keywords: plant materials, seeds, coriander, pressure, essential oils, high-value components, mathemat-
ical methods, structurometer, compression force, Hertz theory, process modeling
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and operating modes for efficient selective disintegration in coriander seed grinding. New technologies/
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BBenenue. B uactHoM ciydae cOnmmkeHre  KOTOpOe, ¢ Y4eTOM TOTrO, YTO MaTepuas HH-
(a) compukacarommxcs c(hepuvecKkoro Tena  JCHTOpa MPAKTUYECKH He Ne(GopMUpyeTCs 1Mo
(cemst KOpHaHIpa) W MJIOCKOCTH (MHIACHTOpAa  CPaBHEHUIO C MaTepHUaioM CEMEHH KOpH-
Ha aHAIM3aToOpe TEKCTYphl CTPYKTYpOMETpe  aHJpa, B IAHHOM CIIy4ae MOXET OBbITh Mpe-
CT-2) nponopiuoHaibHO OTHOIIEHUIO [4,5],  cTaBleHO cienyrouiei pacueTHol GpopMyJIoii:
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rae P — cuna cxxatus MHIEHTOpa aHATN3a-
TOpa TeKCTypbl cTpykTypomerpa CT-2, H;
R« — paguyc ceMenn Kopuanapa, M, & — COJH-
xeHue, M; v—kodpounuent Ilyaccona ce-
MEHH Kopuanjapa, m/M; E —monyns ynpyro-
ctu KOHra cemenu Kopuanapa NpH CXKaTuu,
ITa. Tak xak cOmmKkeHUE (@) PETUCTPUPYETCS
Ha CTPYKTypOMETPE U SBISIETCS W3BECTHOM
BEJIMYMHOM, MOKEM BBIPA3UTh Yepe3 ITOT Ia-
pameTp Moxyib yrnpyroctu KOHra cemenu ko-
pHaHIpa TPU COKATHH:
3-P-(v?—1)

4.2 R, a3 .
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VuuteiBas, uto ypaBHenue (1) umeer aBa
KOpHS (2) OTHOCUTENBHO MOJYJIsSl YIPYTOCTH
FOHra cemMenu kopuaHpa B JaJibHEHIIIEM pac-
CMaTPHUBAETCS KBAJpaT 3TOTO IMapaMeTpa, 4To
MO3BOJISICT BBIACIUTH U3 BhIpaxeHus (2) mo-
CTOSIHHBIN TMapaMeTp, CBA3aHHBIA ¢ K03(du-
ueHToM [lyaccoHa ceMeHU KopuaHpa:

)

9-P ) 5
— - by;rae b, = (v - 1)

F2=—n
16 R, -«

3)

N3 (3) cmemyer, YTo KBampaT MOMIYJs
yopyrocti lOnra mnponopuuonaneH mnapa-
metpy (by) amst 1r0060# TOYKKM HAa KPUBOH Je-
¢dopmanuu (a) u cunsl cxarud (P) B muiocko-
CTM KOHTaKTa MHJIEHTOpa CTPYKTYypOMeTpa U
CeMsiH KopuaHzpa. B atom ciydyae nHamboinee
UH(POPMATUBHBIM OyJIeT rpauK B KOOPIHHA-
tax {9-P?/(16-Ri-a®) — @}, npsmonuHeHHbIH
Y4acTOK KOTOporo OyJIeT COOTBETCTBOBATH
yrpyrout nedopmaruu, mpeacTaBIsiFoei co-
00ii ko3 duuenT Hakinona (b,) Touek aehop-
MaIliy CEeMEHU KOPUAHIIPA.

O0beKkT 1 MeToabI HccjienoBanust. Moze-
JMPOBAHUE TIPOIIECCA M PEKUMOB pabOTHI -
(DEeKTUBHON CENEKTHBHOW JI€3MHTErpalu Mpu
M3METbYCHUH CEMSTH KOPHUAHPa OCYIIECTBISIIA
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Ha ctpyktypomerpe CT 2, perucrtpupysi Cuiy
BO3/ICUCTBUS MHICHTOpA MPUOOpa Ha IO KO-
pHaHapa ¢ OJHOBPEMEHHBIM OIpeielieHUEM
3HaueHw nedopMarmu (a) pa3aaBIMBacMOro
cemenu. C y4eToMm 3THX apaMeTpoB U pajuyca
CceMeHH KopuaHipa (<1.5 MM) MOKHO mpearo-
JIOKUTB, YTO TP MEPEXOe OT ynpyroi nedop-
Mallii K TUTACTHYECKOW OyJeT MPOHCXOAUTH
packajibIBaHHE IUIOJAa Ha JIBE TOJOBHUHKU. B
ATOM CiIy4ae [0cje pacKajlbIBaHUs IJI0a KOPH-
aHJlpa Ha J[Ba MOJYIUIOAWKA BHYTpEeHHUE 3(Pu-
POBMECTHIIMIIA OOHaXKaroTcs [6-9] uto obier-
YaeT JI0CTYI K 3(pUpHOMY Maciy KOpUaHJIpa H,
CJIEI0BATENbHO, 3(PUPHOE MACIIO U3 HUX CTaHO-
BUTCA JIETKO JOCTYIHBIM Ui AajbHEHINEero
Ipollecca €ro CeJeKTHBHOro u3BieueHHs. B
ATOM Cy4ae Ba)KHBIM BOIPOCOM PEryIHpOBa-
HUSI TIPOIIECCa CEJICKTHBHOM JIC3MHTErPAIIUH SIB-
JsIeTCsl BBISICHEHHE BIIMSIHUSL HAa XapakTep Je-
(dopmaK ceMeHu ero Biarocoiepkanus. Jst
BBISICHEHHS TOT0 MEXaHW3Ma ObLTH MIPOBEICHbI
OIIBITHI 10 Ie(OPMAITMOHHOMY BO3ICHCTBHIO HA
KOpHUaHp copTa SHTaph MpH pa3IndHOM BJIaro-
COZIEp>KaHUU CEMSIH.

Kak BUAHO U3 MpencTaBICHHBIX JTaHHBIX
(Tabn. 1) mpouecca u3MeNbuYeHUs CEMEHU KO-
puaHapa TpHU CXKATUM Ha CTPYKTypOMETpe
CT 2, MOXHO BBIICITUTE TPH dTara TOro Impo-
necca: Ly, Lo, L3 (puc. 1).

['panunamu 3TuX obnacTel COOTBETCTBEH-
HO SIBIISIFOTCS 3HAUeHUs nedopmanuu (a), co-
OTBETCTBEHHO paBHbIE 684 MKM U 991 MKM.
ITpu 3a30pe, paBHOM R, — 684 Mmxm = 0.816 mm
MIPOUCXOJUT pacKaJIbIBAaHUE CEMCHH Ha JIBE
MOJIOBUHKHM, YTO OOJIer4aeT JOCTYI JKCTpa-
reHTa K 3(pUpHOMY Macity KOpuaHpa, u 3pup-
HO€ MacJIo U3 HUX CTAHOBHUTCS JIETKO JOCTYI-
HBIM JUIsl JaJbHEWIIEero mpolecca ero ceiek-
TUBHOTO Wu3BNeueHusa. I[lpu nanpHeiimem
nepopMUpPOBaHUH, HA4yMHasg C  3a30pa
R« —991 mxm = 0.509 MM, mpoucxoauT pac-
KaJIBIBAHUE TTOJYIUIOJMKA, YTO TPUBOAMWT K
pa3pyuieHuo dPUPOBMECTHIIMINA U BBIEIe-
HUIO JKUPHOTO Maciia, CojepKallerocs B ce-
MEHHOM Macce KOpHaHIpa, KOTOPOe CMEIIH-
BaeTcs ¢ 0oJiee eHHBIM YPUPHBIM MaCIIOM.
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Tadauua 1. DxcriepuMeHTaIbHBIC JaHHBIC TIPOIIecca N3MEITBICHUSI CEMEHU KOpHaHpa MpH

cxarun Ha crpykrypomerpe CT 2 (panuyc cemenu Ry = 1.5 mm, Bnarocoaepxkaunue 4.52 %)

Table 1. Experimental data on the process of grinding coriander seeds under compression on
the ST 2 structure meter (seed radius is Rk = 1.5 mm, moisture content is 4.52%)

No o P 9-P2/(16:R«a®) L1 Lo Ls
1 175 1,94 264 264

2 418 5,58 160 160

3 701 6,38 44 44

4 946 5,83 15 15

5 1229 5,38 6 10
6 1474 8,57 9 10
7 1635 12,7 14 10
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Puc. 1. ®a3pl geopmaruu npu cxxaTuu ceMeHu kopranapa Ha crpykrypomerpe CT 2 (paauyc
cemenu Ry = 1.5 mm, Bnarocogepskanue 4.52 %)
Fig. 1. Deformation phases during compression of coriander seed on the ST 2 structure meter
(seed radius is Rk = 1.5 mm, moisture content is 4.52%)

Pe3yabTaThl HCCJI€I0BAHUS U UX 00CYK-
nenue. Kak BUIHO W3 MPeICTaBICHHBIX JIaH-
HBIX (Tab11. 2) mporecca U3MeIbYeHHS CEMEHH
KOpHaHJIpa TPHU CKATHU HA CTPYKTYPOMETpE
CT 2 Tak ke, Kak U B MpeIbIAyIIeM clydae,
MOJKHO BBIJICJIMTH TPH ATAIla 3TOTO MpoIlecca:
Ly, Lo, L3 (puc. 2). I'panuniamu 3Tux obnacrei
COOTBETCTBEHHO SIBIIIIOTCS 3HAYCHUS Jedop-
Maruu (&), KOTOpBIE ISl TaHHOTO BJIAroco-

75

nepxkanus (8.10 %) umerot cnenyromue rpa-
HUIBI 3TUX 00JIACTEH: COOTBETCTBEHHO paB-
Hble 409 mxm u 1203 mxwm. Ilpu 3a3ope, pas-
HOM Ry — 409 mMxm = 1.091 MM, Taxke mpouc-
XOJUT pacKajablBaHHE CEMEHHU Ha JIBE IOJIO-
BHUHKH, YTO 00JIerdaeT JOCTYI dKCTpareHTa K
abupHOMY Maclly KopuaHzpa, u 3pupHOe Mac-
JI0 W3 HUX CTAHOBHTCS JIETKO JIOCTYITHBIM JIJIS
JTAIBHEUIIETO Mpollecca €ro CeIeKTUBHOTO
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usBiiedeHus. [Ipu nanpHeiimem aedopmupopa-
HUH TIPOUCXO/IUT PACcKaJIbIBAHHE TTOTYTIIOANKA,
HaunHast ¢ 3a3opa Ri«— 1203 mxm = 0.297 mm;
MPOUCXOJUT BBIIICJICHHE JKUPHOTO Macla,
COJIepIKalIerocss B CEMEHHOM Macce KOpH-
aHapa, KOTOpoe CMeIunBaeTcsi ¢ Ooyiee IeH-

HbIM 3(QupHBIM MacioMm. Takum o0pa3zom,
yBenuueHue Biaroconaepxanus ¢ 4.52 % no
8.10 % (mpakTuyecku B JIBa pa3a) MpHUBEI K
CMEILIEHUIO 30H Aucnepruposanus (puc. 1, 2)
HHTEpBaa {0.816 mm, 0.509 mm} JI0
{1.091 mm, 0.297 mm}.

Tadauua 2. DKcriepuMeHTaIbHBIC JaHHBIC TIPOIIecca N3MEIBICHUSI CEMEHU KOpHaHpa MpH
cxarun Ha crpykrypomerpe CT 2 (panuyc cemenu Ry = 1.5 mm, Bnarocoaepxkaunue 8.10 %)
Table 2. Experimental data on the process of grinding coriander seeds under compression on

the ST 2 structure meter (seed radius is Rk = 1.5 mm, moisture content is 8.10%)

No (1] P 9-P?/(16°Ri-03) L1 L L3
1 154 1,68 290 290
2 383 3,84 98 98
3 628 6,12 57 56
4 911 7,63 29 30
5 1194 4,83 5 4
6 1439 2,78 1 4
7 1683 2,52 1 4
8 1967 9,96 5 4
9 2050 12,8 7 4
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Puc. 2. ®a3pl gedopmaruu npu cxxaTuu ceMeHn Kopranapa Ha ctpykrypomerpe CT 2 (paauyc

cemenn Ry = 1.5 mm, Bmarocoaepskanue 8.10 %)

Fig. 2. Deformation phases during compression of coriander seed on the ST 2 structure meter
(seed radius is Rk = 1.5 mm, moisture content is 8.10%)

Hossie texnosoruu / New Technologies, 2024; 20 (4)

76



H.B. Crepexosa, C.YO. I'onexyk, 3.A. Meperykos, M.B. Illepbakos
MozenupoBaHue MpoLecca U PeXUMOB pabOThI A5l 3OPEKTUBHOM ... TIPH U3MEIbYCHUHU CEMSIH KOPHAH/IPa

Kak mokaspIBacT MpakTHKa PEKHUMOB Tiepe-
paboTKH ceMeHHOM Macchl kopranpa [10], Bo3-
MO>KHO TTOCTYIIICHHE OOJiee BIKHBIX CEMSIH Ha
nepepalboTKy. B cBsi3u ¢ 31MM pakToM ObLIO U3Y-
YEHO JIMCTICPTUPOBAHUE CEMSH C BIIAr0COICpKa-
auem 10.08 % (1ab6m. 3) u 11.89 % (tadm. 4).

B aTux ciyyasx HaOiromancs aHajaoruy-
HBIA TPOIECC TUCTICPIrUPOBAHUS B CICAYIO-
MIMX HWHTEpBajax 30H JUCICPTHPOBAHUS:
{1.091 mm, 0.042 mm} (puc. 3) u {0.877 mm,
0.301 mmMm} (puc. 4).

AHaJIu3 MOJIyYCHHBIX JTAHHBIX TTOKAa3all,
qToO MAaKCHUMAaJIbHOC pa3iniuc MCIKIAY
3a30pOM JIHCHEPTUPOBAHMS, IPH KOTOPOM
NpOUCXOJUT pacCKaJblIBAHHC CCMCHHU Ha
JIBE TIOJIOBUHKHU C OOECIIEUCHUEM JIOCTYIIa
K 3()MPOBMECTUIIUIY U 3a30POM, KOTOPBIH
oOecrieuynBaeT BBIXOJ JKHUPHOTO Macia,
JeXUT B uHTepBane ot 8 % no 10 % Bnaro-
COJepKaHUS CEMsSH M COCTaBIISIET B
cpeasem 1.09Mm u 0.17 MM coOTBeT-
CTBEHHO.

Tabauna 3. DkcniepuMeHTalbHbIE JaHHBIE NIPOLIECCA U3METBICHUSI CEMEHU KOpUaHIpa npu

cxaruu Ha ctpykrypomerpe CT 2 (paguyc cemenu Rx = 1.5 MM, Bnaroconepxanue 10.08 %)

Table 3. Experimental data on the process of grinding coriander seeds under compression on
the ST 2 structure meter (seed radius is Rk = 1.5 mm, moisture is content 10.08%)

No a P 9-P?/(16°Ri-a®) L1 L |Ls
1 171 2,83 600,727 601
2 409 4,17 95,254 95 95
6 1461 6,33 4,825 5
7 1705 7,89 4,714 5
8 1989 9,56 4,355 5
9 2152 12,9 6,286 5
n/m MKM H MITIa?
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Puc. 3. ®a3pl nedopmanuu npu ckaTuu cCEeMeHH KopuaHjapa Ha ctpykrypomerpe CT 2
(pannyc cemenu Ri = 1.5 mm, Bnaroconepxanue 10.08 %)
Fig. 3. Deformation phases during compression of coriander seed on the ST 2 structure meter
(seed radius is Rk = 1.5 mm, moisture content is 10.08%)
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Tadnauua 4. DKcriepuMeHTAIBHBIC JaHHBIC TIPOIIecca N3MEIBYCHUSI CEMEHU KOpHaHpa MpH

cxaruu Ha ctpykrypomerpe CT 2 (paguyc cemenu Rq = 1.5 MM, Biaroconepxanue 11.89 %)

Table 4. Experimental data on the process of grinding coriander seeds under compression on
the ST 2 structure meter (seed radius is Rk = 1.5 mm, moisture content is 11.89%)

Ne a P 9-P%/(16°Rya®) L1 L> L3
1 142 1,94 152 149
2 448 5,58 76 83
3 651 6,38 43 39 43
5 1220 5,38 3 3
6 1423 8,57 5 5
7 1709 12,7 4 5
n/n MKM H MITa?
300
250
200
150 “\
100 \\
50
\
©

600 800

O 9-P2/(16-Rk-03)

1000 1200 1400 1600 1800

—L1 =—L2 —L3

Puc. 4. ®a3pl gegopmaruy npu cxKaTuu ceMeHH Kopranapa Ha ctpykrypomerpe CT 2
(paguyc cemenu R = 1.5 mm, Bnaroconepskanue 11.89 %)
Fig. 4. Deformation phases during compression of coriander seed on the ST 2 structure meter
(seed radius is Rk = 1.5 mm, moisture content is 11.89%)

3akiouenue. B pesynbrare npoBe1eHHBIX
WCCIIC/IOBAaHUIM YCTaHOBJIEHO, YTO U OCY-
niecTBieHus: YPPEKTUBHON CENEKTUBHOM J1e3-
WHTETPAllU TIPU U3MEIbUCHUH CEMSH KOpH-
aHIpa HEOOXOAMMO OCYIIECTBISTH MPOIIECC
JIE3UHTETpaIliy B J1Ba dTarna. Ha mepBom sTamne
JUCTIEPTUPOBAHUE OCYILIECTBIIETCS C 3a30pOM
M3MENbYArONIIX 3JIEMEHTOB ~ 1.1 MM, uTO 00ec-
MEYMBAET MPEUMYILIECTBEHHOE PACKAJIbIBAHUE
IoAa Ha JBa TOJYIUIOAWKA C JOCTYIOM K
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3pupHOMY Maciy, a TOCJe €ro HW3BJIECYEHMs
JOIMOJITHUTCIIBHOMY JUCIICPTUPOBAHUIO TIOJTY-
IIoJMKa J1o pazmepa =~ 0.2 MM, YTO MO3BOJISIET
3¢ dEeKTUBHO M3BJIEKATH KUPHOE Macio, u3de-
rasi ero CMEUIMBaHUS C YAAJIEHHBIM paHee KHp-
HBIM MacjoM. J[OTOJHUTENFHO YCTAaHOBIICHO,
yto Haubosee 3(PEeKTUBHO ITOT MPOIECC pea-
JIM3YETCA ITPU OITUMAJIBHOM BJIAroCOJACPKaHU N
CEMEHHON MAacCChl, KOTOPOE JIEKHUT B UHTEpBaJe
ot 8 % 10 10 %.
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