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MOJEJIOBAHHS MPOIIECIB ITPU EKCTPY3IMHIN OBPOBIII
POCJMHHOI CUPOBHUHU

Anomayin. Y cTarTi po3nIsIHYTO 0COOIMBOCTI MOJIETIOBaHHS MPOLECIB, IO BiAOYBAIOTHCS MiJ] Yac eKCTPY3iiHHOT
00poOKH pOCIMHHOI CHPOBUHU. BeTaHOBIEHO, 0 e()eKTHBHICTD EKCTPY3iHHOTO MPOLECy 3HAYHOI0 MIpoIo 3aje-
KUTh Bill (I3MKO-MEXaHIUYHUX, TEIUIO(I3MYHUX 1 TEXHONOTTYHUX XapaKTEPHCTUK Marepiaiy, 30KpemMa BOJIOTOCTI,
ONIHOCTI, BMICTY 00OJIOHKH Ta CTPYKTYPHOI HEOIHOPIAHOCTI CHPOBHUHU. Y3araabHEHO IMiIXOOH 10 MaTeMaTHuHOTO
onucy ($a3oBHX 1 TEMIOMAaCOOOMIHHMX MEPETBOPEHb y MaTepiali MiJ Ji€l0 THCKY, TEMIIEpaTypH Ta MEXaHIYHOTO
3cyBy. HaBeneHo aHamiTH4HI 3aJ€XHOCTI, IO JAal0Th 3MOTY BPAaXxOBYBaTH BIUIMB TEXHOJIOTIYHHX XapaKTEPHCTHUK
CHPOBHHH Ha TIepe0ir mporecy.

Knrouoei cnosa: ekctpysiitHa 00poOka, MaTeMaTH4HE MOJICTIOBAHHS, POCIIMHHA CUPOBUHA, BOJIOTICTh, OJIIMHICTS,
JIYIITHHHICTb, TEIIO0- 1 MacOOOMIH, TEXHOJIOTIUHI XapaKTEPUCTHKU, EKCTPYIED.

Ilocmanoska npoonemu. CydacHi TEXHOIOTII MepepoOKH POCIMHHOT CHPOBUHU aKTUBHO PO3BU-
BAIOThCSl y HANPsIMi €HEPTOOIIAHUX Ta IHTEHCUBHUX IPOIIECIB, CEpel IKUX 0cOoOIMBE Miclie 3aiimae
eKCTpy3iiiHa 00poOKka. BoHa 103BoJIsI€ OTHOYACHO 3IHCHIOBATH TEPMOMEXaHIYHY MOTU(IKAIIIF0 CUPO-
BUHHU, MiJBUIILYBATH i 3aCBOIOBAHICTh, 3MIHIOBATH CTPYKTYpHO-MEXaHIuHI BIACTHBOCTI Ta GOpMy-
BaTH KiHIIEBUH TPOIYKT i3 3alaHUMH Xapakrepuctukamu. OHaK CKIaJHICTh (Di3UKO-XIMIYHUX Tepe-
TBOPEHb, 110 BiIOYyBAIOTHCS ITiJ] 4ac eKCTPY3ii (3MiHa BOJIOTH, TEMIIEPATypH, TUCKY, B’ I3KOTIACTHYHOT
MOBEIHKU Marepiaiy), yCKJIaIHIOE aHATITHYHUHA ONUC 1 KepyBaHHs mporiecoM. HasiBHI miaxonu 1o
OIMHCY EKCTPY3IMHUX TPOIECIB YacTO 0a3ylThCS HA EMITIPUYHHMX 3aJICKHOCTAX ab0 CIPOIICHHUX
MOJIETISIX, SIKI He BPaXOBYIOTh MTOBHOIO Mipoio OararodakTopHuil Xxapakrep BIUIHBIB. Lle npu3BoauTh
710 0OMEKEHOT TOUHOCTI MPOTHO3YBAHHS MMapaMeTpPiB MPOIECy Ta CKIATHOCTI ONTHMI3alii pexXKUMiB
po0OTH eKCTPYAEPIB MPH MepepoOIli pi3HUX BHUJIIB POCIUHHOI CHPOBHHH. Y 3B’S3KY 3 IUM BUHHKAE
HAyKOBO-TIPUKJIA/IHA 3a]a4a po3poOJIeHHsI Ta BIOCKOHAJICHHS MaTeMaTHUYHHMX MOZENEH, sKi J103BO-
JISIFOTH aJICKBaTHO OMKCYBATH MPOLECH EKCTPY3iiiHOT 00pOOKH 3 ypaxyBaHHSIM PEOJOTIYHUX BIACTH-
BOCTEW CHPOBHHH, TEINIOMACOOOMIHY Ta eHepreTUYHuX BUTpar. OcoONIMBO aKTya IbHUM € CTBOPEHHS
yHIBEpCAJIbHUX MiAXO/IB IO MOAETIOBAHHS, SIKi 3a0€3MeUyI0Th MiABULIICHHS €()EKTUBHOCTI TEXHOJIO-
T1YHOTO Tpo1ecy, CTablIbHICTh SKOCTI KIHIIEBOTO MPOAYKTY Ta 3HWKCHHS €HEPTOCIIOKUBAHHS.

Takum ynHOM, TpoOieMa TONATae y HEAOCTaTHIM TOYHOCTI ICHYIOUMX MOZENEH eKCTpy3iiHOi
00pOOKH POCITMHHOT CHPOBHHHU Ta HEOOX1THOCTI pO3pOOKH OUTBIIT aICKBATHUX MAaTEMATHYHHUX OMHUCIB
JUISL OTITUMI3AIII] Ta KEPyBaHHS IIUM CKJIQJIHUM TEXHOJIOTIYHUM TPOIIECOM.

Ananiz ocmaunnix oocnioxcens i nyonikayiu. Excrpy3iiiHa 00poOKka € oqHUM 13 HalOUIbII edek-
TUBHUX CIOCO0IB iHTEHCH(}iKalLii TEXHOIOTTYHUX MPOIECIB Y XapuoBiid, KOPMOBIiil 1 mepepoOHil
npoMuciioBocTi [ 1-3]. BoHa nmoeaHye MexaHi4HMIA, TETUTOBHH 1 OapUYHUI BIUTMB HA MaTepia, yHa-
CJIIJIOK YOTO 3MIiHIOIOTHCS HOro (i3uuHi, CTPYKTYPHI Ta TEXHOJIOTiYHI BIacTUBOCTI [4—6]. SkicTh
KIHIIEBOTO MPOIYKTY, CTabiIbHICTh poOOTH 00JIaJTHAHHS Ta EHEProePeKTUBHICTH MPOLIECY 3HAYHOIO
MIipOIO0 BU3HAYAIOTHCS BIACTUBOCTSAMH BHXITHOI CHPOBHHH Ta yMOBaMH ii 00poOku [7-9]. OnHiero

210 Proceedings TSATU. 2026. 26. 2. ISSN: 2078-0877



[pami THATY Bumyck 26. Tom 2

3 BXKJIMBUX MPOOJEM € CKJIaJIHICTh MPOTHO3YBaHHS MOBEAIHKM CUPOBUHU B poOOUiil kKamepi eKc-
Tpyaepa. Ilig yac pyxy marepiaiy y300BX IIHEKa OAHOYACHO BiJ0YBarOThCS MOrO YIIIJIbHEHHS,
HarpiBaHHs, 3HEBOJHECHHS, TJIaCTUYHA AedopmMaliis Ta cTpyKTypHi nieperBopenHs [10—-14]. Uepes
11 TpoIec eKcTpy3ii € 6araroakTopHUM, a HOTO aHATITHYHUN ONKC MOTpeOye BpaxyBaHHS BEJH-
KOT KIJIbKOCTI B3a€MOTOB’si3aHUX napameTpiB. Came ToMy MaTeMaTH4YHE MOJENIOBAaHHS MPOIIECIB
IIpU eKCTPY31HHIN 00poO1ll € BaXKJIMBUM 1HCTPYMEHTOM JUIsl PO3POOIEHHS palliOHAIbHUX PEXKUMIB
po6otu o0nagHAHHS.

VY cydacHUX MOCTIDKCHHSIX €KCTPY3iiHI MPOIECH PO3TIANAIOTHCS SIK CKIagHi O6aratodakTopHi
CHUCTEMH, B SIKMX OJHOYACHO BiJOyBaIOThCS TEPMOMEXaHI4YHI, T1APOJUHAMIYHI Ta CTPYKTYpHI Tepe-
TBOPEHHS CUPOBUHU. 30KpeMa, BCTAHOBJIEHO, 110 M1 Yac eKCTPY3ii 3MIHIOIOTHCS PEOJIOT1YH1 BIACTH-
BOCTI POCJIMHHOI MacH, TUCK Y MaTpHIIl Ta CTYIIHb A€CTPYKIi 010MOIIMepIB, 110 CYTTEBO BILIMBAE
Ha SIKICTh KIHIIEBOTO MPOIyKTy [15-18].

Benuka KinbKiCTh pOOIT MPUCBAYEHA BUKOPUCTAHHIO HETPAJULINHOI POCIMHHOI CHUPOBUHU
(OypsikOBHIA )KOM, BUHOTPAIHI BUYaBKH, OBOUYEB1 I00ABKM) y MOETHAHHI 3 3¢PHOBUMHU KOMITOHEH-
TaMH, 110 JI03BOJISIE HE JIUIIIE PO3IIUPUTH CUPOBUHHY 0a3y, a i moKpanuT (yHKI[IOHATbHO-TEXHO-
JIOT14H1 BJIACTUBOCTI eKCcTpynariB. [Ipu oMy mokaszaHo, 1o pexKuMHI MapaMeTpH mpoiiecy (BoJio-
riCTh, TEMIIEPATypa, IBUJIKICTh 00EpTaHHSI IITHEKA) € BABHAYAIbHUMU JIs1 CTa01IIbHOCTI CTPYKTYPH
MPOIYKTY.

Oxkpemuii HarIpsIM TOCIIKEHB ITOB’ I3aHUH 13 MAaTEMaTHYHUM MOJICTTIOBAaHHSIM €KCTPY31HHUX MPO-
reciB. CydacH1 miaxoau 0a3yroThCsi Ha BUKOPUCTaHHI perpeciiHux Mojenei, MeToAIB MIaHyBaHHS
€KCIIEPUMEHTY Ta KOMIT I0TEPHOTO MOJICTTIOBAHHS VISl OITUCY 3aJIEKHOCTI MK TTapaMeTpamMu MpoIiecy
Ta AKICTIO MPOAYKTY. 30KpeMa, OTPUMaHO MOJIEINI ONTUMI3allli MPOIEeCy eKCTPYAyBaHHS POCIMHHUX
CyMIILIEH, AK1 103BOJIIOTH MPOTHO3YBaTH IMOKA3HUKH SIKOCTI Ta €HepreTuyHi BUTpatu [19].

BaxxnuBum HampsiMOM € TaKOX JJOCIIKEHHS, CIIPSIMOBaH1 Ha BUBYEHHS T'1IpOAMHAMIKY Ta TEILIO-
MacooOMiHy B poOourx 30HaX eKCTpylaepa. BUKOpHCTaHHS 4YMCENbHOTO MOJENIOBAHHS J03BOJISIE
OIMCATH CKJIA/IHI MOTOKHU MaTepialy B IIHEKOBUX CHCTEMax Ta MaTpHIl, 1110 BIAKPUBAE MOXKIIUBOCTI
JUISL ONTHMI3allili KOHCTPYKTUBHUX MapameTpiB oonagHanHs [20].

TakuM ymHOM, aHaji3 OCTAHHIX JOCHIKEHb TMOKa3ye, 110, HE3BAKAIOUM Ha 3HAYHHUM MPOTpec
y BUBYEHHI €KCTPY31HHUX MPOIIECIB, 3aJUIIAIOTHCS HEAOCTATHHO PO3BUHEHUMHU YHIBEpCaJbHI MaTe-
MaTH4YHI MOJeNl, sIKI O KOMIIJIEKCHO BPaXOBYBaJIM PEOJIOTIUHI BIACTUBOCTI POCIMHHOI CUPOBHHH,
TEIJIOMEXaHIYHI MPOIeCH Ta eHepreTU4H1 xapaktepuctuku [21, 22]. Ile 3ymoBIt0€ HEOOXIAHICTH
MOJANBIINX JAOCTIKEHb y HapsMi CTBOPEHHS OLIbII TOUHUX 1 aAaTUBHUX MOJENIel eKCTPy31iHOi
00poOKwH.

Dopmyniosanun memu cmammi. MeTo0 poOOTH € y3araJIbHEHHS TEOPETUIHHX IT1IXO/IIB 10 MOJIe-
JIFOBAHHS MPOLIECIB MPH €KCTPY31iHIM 00pOOIIl pOCIMHHOI CUPOBMHU Ta BU3HAUEHHS POJIi 11 TEXHOJIO-
TIYHUX XapaKTepUCTHK y (GOpMyBaHHI TEINIOMaCOOOMIHHUX 1 CTPYKTYPHHUX MEPETBOPEHbD.

Jlis MOCATHEHHSI MOCTaBJIEHOT METH HEOOXiJIHO: PO3MISHYTH OCHOBHI TEXHOJOTIYHI XapakTe-
PUCTHKHU CHPOBHMHH, 1110 BIUTMBAIOTh Ha MPOIIEC €KCTPY3ii; MpoaHali3yBaTH iXHil BIUIUB Ha mepedir
TEMJIOMacOOOMIHHUX TIPOIIECIB; TO/IaTH y3arajJbHEHI aHAJITHYHI 3aJEXKHOCTI I onucy (ha3zoBUX
MEPETBOPEHb; OOIPYHTYBAaTH HEOOXIAHICTh BpaxyBaHHS MOP(}OIOTriuHUX 1 (13UKO-XIMIYHUX BJIACTH-
BOCTEH CUPOBUHH IIPU MaTeMaTUYHOMY MOJIEJIIOBaHHI €KCTPY31iHOT 00pOOKH.

OcHnosna yacmuna. Ilin yac excTpy3iitHOT 0OpOOKH POCIMHHA CHPOBUHA MMIITAETHCS KOMIUICK-
CHOMY BIUIMBY TE€MIIEpaTypH, THCKY, MEXaHIYHOTO CTUCKAaHHA Ta 3CyBHHUX Aedopmalliil. YHacii1ok
L[OTO B Marepiajii OJHOYACHO BiIOYBalOTHCS HArpiBaHHS, MEPEPO3NO/LT BOJOTH, YACTKOBE PyHHY-
BaHHS KIJIITUHHOI CTPYKTYpH, YUIUIbHEHHS Ta IjjacTUYHEe (OpMyBaHHS HPOAYKTY. |HTEHCHBHICTH
LUX 3MIH 3aJIEKUTh B1Jl TEXHOJIOTTYHUX XapaKTEPUCTUK CUPOBUHU, CEPEll AKX 0COOIMBE 3HAYECHHS
MaloTh OJIIHiHICTb, BOJIOTICTE 1 BMICT OOOJIOHKH.
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Jlyis 6araTOKOMIOHEHTHOI POCIMHHOI CUPOBHHM Ba)KJIMBUM € CITIBBIAHOIIEHHS MK OKpPEMHUMU
CTPYKTYpHUMH yacTuHamu. Lle moxke OyTu nmojjaHo yepes 3aJIeKHICTh:

M 1

A

M, 1-0,9]1

(1)

ne M, — oniiiHiCTh Apa;

M, — 3arajbHa OJiiHICTh CHPOBHHU;

JI — mymmuHHICTh 200 YacTKa 0OO0JIOHKH.

Ie ciiBBiHOIIEHHS TIOKA3Y€, IO 31 3MIHOIO YACTKU OOOJIOHKH 3MIHIOETHCS CIiBBITHOIICHHS MiX
BHYTPIIIHBOIO MO)KUBHOIO YaCTHHOIO M 30BHILIHIM 3aXHCHUM IIAPOM, a OTXKE — 1 3arajibHi TEXHOJIO-
TiYH1 BIACTUBOCTI MaTepiaiy IMiJ 4ac eKCTpy3ii.

Jnst oniHIOBaHHS (Pa30BUX MEPETBOPEHD Y MPOLECi eKCTPy3iiHOI 00poOKH MoXke OyTH BHKOpPHC-
TaHUM KPUTEPiH, IKUIl OB’ A3y€ 3MIHY CTaHy OKpeMUX MOP(OJIOTIYHUX YaCTHUH MaTepiaily i3 3arajb-
HOIO 3MIHOIO HOTO MapaMeTpiB:

g= 20, @)
AG

ne AG, —3MiHa Macu abo cTaHy BHYTPIIIHbOI YaCTHHH MaTepiaiy;

AG —3aranbHa 3MiHa apaMeTpiB CUPOBUHH B IIPOIIeCi 0OpOOKH.
[Ticna nepeTBOpeHHA LIei KpUTepiil MOXKHA TOJIATH SIK:

_AG, AW,

AG AW

ae AWﬂ i AW XxapaKTepH3yrTh 3MiHy BOJIOTOCTi OKPEMHUX YACTHH MaTEPiaay Ta CHDOBUHH B LILJIOMY.
3 YpaxyBaHHAM MOp(I)OJ'IOl"i‘lHI/IX XapaKTCpUCTUK MaTepiany KpI/ITepH\/'I Ha6yBa€ BUITIAOY:

£=(0,95-0,86J1)¢, (4)

e €, — KIHETMYHa CKJIaJ0Ba, 10 Bil0Opa)ka€ 1HTEHCUBHICTh MEPETBOPEHHS MaTepialy B Mpoueci

EKCTpY3ii.

HaBenene criiiBBiIHOIIEGHHS CBIAYUTH, IO KIHETHKA MPOLIECIB MPH EKCTPY3iiiHii 00poOIIi BU3HA-
Ya€eThCS HE TUIBKU PEKUMHHMHU MAapaMeTpaMu, a # CTPYKTYpHO-TEXHOJIOTTYHUMH OCOOIHMBOCTAMU
cupoBuHU. Came TOMY JUIsl aIeKBaTHOTO MOJIEJIIOBAHHS MOTPIOHO BpaxoBYBAaTH COPTOBi, MOP(oIIO-
riuHi Ta (Pi3MKO-XiMIUH1 BIACTUBOCTI MaTepiaiy.

VY3aranbHeHUH KpUTEpiabHUM OMUC Tpoliecy MOoXKe OyTH MOJaHUH y BUIVISL

3)

23
) w

Fo-©-Re"*-Gu" =4,1-10°(0,95-0,86J1 K’ (%)

0
ne F,, ©, Re, Gu, K, — xkputepii Ta CUMIUIEKCH, 110 XapaKTEPHU3YIOTh TEILJIOBI, TAPOAMHAMIYHI
¥ KIHETUYHI YMOBH TIPOIIECY;

W, H, — mapamMeTpH BOJIOTOCTI 1 TEIUIOBOTO CTaHy Marepiaiy.

[IpakTuuHe 3HaYEHHS TAKO1 MOJIEIII MOJISTa€ B TOMY, 1110 BOHA JTO3BOJISIE BPaXOBYBaTH BIUIMB BJIac-
TUBOCTEW CUPOBHHHM Ha IHTEHCHBHICTBH Mepediry mpolieciB y pobouiil kamepi ekctpyaepa. Lle mae
3MOT'y MPOTHO3YBaTU TPUBAIICTH OOpOOKH, pIBEHb HarpiBaHHs, 3MiHY BOJIOTOCTI Ta (POPMYBAHHS
CTPYKTYPH MPOAYKTY.

AHaUi3 mokasye, 1o 31 30UIbIIEHHSIM OJIIMHOCTI Ta YaCTKH OOOJIOHKH 3MIHIOETHCSI XapaKTep Mpo-
XOJKEHHS TIPOIIECY: MOXKE 3pOCTaTH TPUBAJICTh TEPMOMEXAHIUHOT OOPOOKH, 3MIHIOBATUCS CTYITIHB
MPOTPiBaHHS T4 YMOBH INIACTUYHOTO JeopMyBaHHs. BogHouac rmubuHa CTPYKTYpHUX MTEPETBOPEHD
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3aJIeXKUTh HE JIMIIE BiJ IMOYATKOBOTO CKJIATy Marepiaily, a i BiJl y3rOIKEHOCTI PEXKHUMIB eKCTpy3ii
3 BIACTUBOCTSMHU KOHKPETHOI CHPOBHHH.

OTtxe, MaTeMaTUYHEe MOJIENIOBAHHS MPOLECIB MPU EKCTPY3iiHiM oOpolOIil Mae Oa3yBaTHCS Ha
KOMITJIEKCHOMY BpaxyBaHH1 (P13MUHUX, TEXHOJIOTTYHUX 1 MOP(OJIOTIYHUX XapaKTEPUCTUK MaTepiay.
Jluie 3a Takoi YMOBU MO>KHA OTPUMATH JOCTaTHHO TOYHHUM OMKC MOBEIIHKH CHPOBUHU B EKCTPYEpI
Ta OOTPYHTYBATH PaIliOHAJIbHI TApaMeTpy POOOTH OOJIaTHAHHS.

Bucnoexu. Y ctaTTl y3aralbHEHO TEOPETUYHI MIIXOAU J0 MOJEIIOBAHHS MPOLECIB MPU EKCTPY-
31iHIi 06poOI POCIMHHOT CUPOBUHU. BCTaHOBIIEHO, 1110 TEXHOJIOTIYHI XapaKTEPUCTUKH MaTepiay,
30KpeMa BOJIOTICTb, OJIIHHICTH 1 YacTKa 000JIOHKH, ICTOTHO BIUIMBAIOTh Ha Mepedir TernjaoMacooOMiH-
HUX, ()a30BUX 1 CTPYKTYPHHX IEPETBOPEHD y poOoUiil 30H1 eKCTpyaepa.

[Tokazano, 110 AJI1 MareMaTUYHOTO OMMCY IMPOLECY IOIUIBHO BUKOPHCTOBYBAaTH KpUTEpiasibHI
3JIKHOCTI, SIKI BPaXOBYIOTh MOP(HOIOTIYHI OCOOIMBOCTI CUPOBHHHM Ta ii peakilito Ha TepMOMeXxa-
HiuyHUH BIUTUB. Lle 103BosIsi€ ORI TOYHO OIIHIOBATH YMOBH MPOTIKAHHS MPOIIECY Ta MPOTHO3YBaTH
SKICTh KIHIIEBOTO MPOIYKTY.

[IpakTHyHa LIHHICTH 3alIPONIOHOBAHOTO MIJIXOMYy IMOJISITA€ Y MOXKJIMBOCTI BUKOPHCTAHHS MaTe-
MaTHUYHUX MOJENEN Al ONTUMIi3alli peXKuMiB eKCTpy3iiHOI 00pOOKH, MiABHUILEHHS CTaOlIbHOCTI
poOotu 001aiHaHHS Ta BIOCKOHAJIEHHS TEXHOJIOT1H MepepoOKy pOCIMHHOI CHPOBHUHHU.
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MODELING OF PROCESSES IN EXTRUSION PROCESSING
OF VEGETABLE RAW MATERIALS

Summary

The article considers the theoretical foundations of process modeling during extrusion treatment of plant raw
materials. It is shown that the efficiency of extrusion depends on the physical, mechanical, thermophysical, and
technological characteristics of the material, in particular moisture content, oil content, husk content, and structural
heterogeneity. Generalized analytical relationships are presented to describe phase transformations and heat-and-mass
transfer processes occurring under the influence of pressure, temperature, and mechanical shear. It is substantiated
that mathematical modeling makes it possible to predict processing duration, heating intensity, moisture change,
and other parameters determining the quality of the final product. The study confirms that taking into account the
structural features of raw materials is necessary for improving the accuracy of calculations and optimizing extrusion
treatment modes. Modern technologies for processing plant raw materials are actively developing in the direction
of energy-saving and intensive processes, among which extrusion processing occupies a special place. It allows
simultaneously to carry out thermomechanical modification of raw materials, increase its digestibility, change
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structural and mechanical properties and form a final product with specified characteristics. However, the complexity
of physicochemical transformations occurring during extrusion (changes in moisture, temperature, pressure,
viscoplastic behavior of the material) complicates the analytical description and control of the process. Existing
approaches to describing extrusion processes are often based on empirical dependencies or simplified models that
do not fully take into account the multifactorial nature of the influences. This leads to limited accuracy in predicting
process parameters and the complexity of optimizing extruder operating modes when processing different types of
plant raw materials. In this regard, the scientific and applied task of developing and improving mathematical models
that allow adequately describing extrusion processing processes taking into account the rheological properties of
raw materials, heat and mass transfer and energy costs arises. The creation of universal approaches to modeling
that ensure increased efficiency of the technological process, stable quality of the final product and reduced energy
consumption is especially relevant. Thus, the problem lies in the insufficient accuracy of existing models of extrusion
processing of plant raw materials and the need to develop more adequate mathematical descriptions for optimizing
and controlling this complex technological process.

Keywords: extrusion treatment, mathematical modeling, plant raw materials, moisture content, oil content, husk
content, heat and mass transfer, technological characteristics, extruder.
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