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Pedepar. 3epHO 37aKOBBIX KyIbTyp Hapsily C APYTHMHU BHAAMM MUTATEIbHBIX BELIECTB MHOTO COJAEPIKUT Kpaxmania, yCBOCHHE
KOTOPOTO IPOHUCXOANUT MEUICHHO M HPH 3TOM NPOAYKTHBHO HCIHOJNB3YIOTCS TOJNBKO OHpeeNieHHbIe (OPMBI M TO B HEOOJBIIOM
konudecTe. 1o 1aHHBIM psifia UcCleI0BaHMH, yCBOAEMOCTh IMUTATENBPHOTO MOTEHIMANIA KpaxMana B CO3JaHHOM mpupoHoi Gopme
He npesbimaeT 20-25% B 3aBUCUMOCTH OT BUja KyabTyp. Ilo3ToMy 3amada HOBBIX TEXHOJOTUH MepepaboTKU 3epHA U COCTOUT BO
BHEJIPEHUH TaKHUX CIIOCOO0B 00pabOTKH MCXOHOTO CBHIPBS, KOTOPBIE TIO3BOMIMIIN OBl IEPEBECTU KpaxMall B YJOOHYIO ISl YCBOCHUS
opraHu3MoM (GopMy. DTO BOSMOXKHO IPH Pa3pyIICHUU 3€PHUCTOH CTPYKTYPhI KpaxMala Ha KJIETOUHOM YpPOBHE, YTO CIIOCOOCTBYET
pa3phIBy NMPUPOTHBIX CBA3EH MEXIY OTIECIBHBIMH COCTABIISIONIMMH YaCTAMH U NEPEBOAY €ro B 0oJiee NMPOCThIE YIIICBOABI B BUIE
JIEKCTPUHOB U caxapoB. be3 crenuansHoil 00pabOTKH TPYZHOYCBOSEMOH SIBIISICTCS TakKe M KIeTJaTKa, KOTOpas COICPXKUTCS B
00JIBIIIOM KOJIMYECTBE B 3epHE 1 600aX, 0COOCHHO B X BEPXHHX 3AIUTHBIX CIIOAX 1 00osioukax. IlosTromy pazpabarsiBaemble criocoObI
yIIIyONIeHHOH nepepaboTKH MCXOAHOTO 3€PHOBOTO CBHIPBS JODKHBI CIIOCOOCTBOBATh AECTPYKIMHU YACTH LEIUTIONO3HO-TUTHUHOBBIX
00pa30BaHUil KJIETYATKH B NPHPOAHBIX (opMax B Oojee NpOCThIe BHABI MOHOCAXapoB M aMHHOKHCIOT. B MHpOBO# mpakTuke
MPOU3BOJICTBA CYLIECTBYET MHOXKECTBO METOJOB M TEXHONOTMH 0OpabOTKM 3€pHOBOTO CHIPhSI C LEIbIO IIOBBILIEHHS €ro
MHUTAaTeNbHOCTH. B mociaeanue rojpl Hapsay ¢ TaKMMH IIPUEMaMU KaK SKCTPYAUPOBAHUE U SKCIAHAMPOBAHHE BCE OOIBIINIT HHTEPEC
CIIEIMAIICTHI 00PAIIAlOT Ha METO/BI IPSIMOTO BO3JICHCTBHS SJIEKTPO MarHUTHBIX MOJIEH Ha IpepadaTsiBaeMoe ChIpbe. OMHIM U3 TaKUX
TEXHOJIOTHYECKHUX IPHEMOB SIBISIETCS METOJ 3JIEKTPOTHAPABINIECKOTO BO3IEHCTBUSI.
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Summary. Grain of cereal cultures along with other types of nutrients contains much starch which digestion happens slowly and at
the same time only certain forms and that in a small amount are productively used. According to a number of researches, the
comprehensibility of nutritious potential of starch in the created natural form does not exceed 20-25% depending on a type of cultures.
Therefore the problem of new technologies of processing of grain also consists in introduction of such ways of processing of initial
raw materials which would allow to translate starch in convenient for assimilation by an organism a form. It is possible at destruction
of granular structure of starch at the cellular level that promotes a rupture of natural communications between separate components
and to his translation in more plain carbohydrates in the form of dextrins and sugars. Without special processing is trudnousvoyaemy
as well cellulose which contains in a large number in grain and beans, especially in their top protective layers and covers. Therefore
the developed ways of profound processing of initial grain raw materials have to promote destruction of a part of cellulose and lignin
formations of cellulose in natural forms in simpler types of monosugars and amino acids. In world practice of production there is a set
of methods and technologies of processing of grain raw materials for the purpose of increase in its nutritiousness. In recent years along
with such receptions as extruding and expansion experts turn the increasing interest on methods of direct impact of electro magnetic
fields on the earned extra raw materials. One of such processing methods is the method of electrohydraulic influence.
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TEXHOJIOTHH THUIIEBOTO Tpom3BoiacTBa. llpm
00paboTKe B AKCMAHIEPE MPOIYKT ITOABEPTASTCS
TIyOOKOMY CTPYKTYpPHOMY TIpeoOpa3oBaHuio. M3-
MEHSIIOTCSl CBOMCTBa Mmatepuana. IIpoucxogut
MOJTHAS KJIeWCTepru3annsa Kpaxmania, MOBBIIIAI0TCS
cojiepyKaHUe JICKCTPHHOB U JIPYTHUX HU3KOMOJICKYJISIP-
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MIUTATENBHBIX BEIIECTB MPOAYKTA, IIPUYEM C MEHBLICH
3aTpaTodl SHEPrHMHM Ha MPOLECC MUILEBapEHHUS.
[Ipy 3TOM TOTHOCTBHIO YHUUTOXKAIOTCA MHUKPOOP-
TaHU3MBI, TOBBILIIACTCS MUTATENbHAS LIEHHOCTD
MHIIEBOTO, B YAaCTHOCTH HA OCHOBE 3EPHOBBIX
npoayKTa. Pacimpsiercs: BO3MOYKHOCTb UCIIOB30BAHI
HOBBIX BHIOB ChbIpbd. lIpouecc skcTpyaupoBaHus
TIPU 3TOM SIBJISIETCS] BEChbMa SHEPrOEMKHUM. Y JIETTbHBIN
pacxol 3HEPruH Ha €0 OCYILECTBICHHE COCTaB-
asier 120-150 kBt u/T [1]. TTosTOMY TIpH momcke
3¢ PeKTUBHOTO, HO MEHEE PHEPTOSMKOTO BapraHTa
TEPMOMEXaHNYECKOH O00pabOTKH TPOIYKTOB, B TOM
quciIe B MUINEBOM IPOU3BOJACTBE, CIELUAIMCTHI
NPEANPUHAMAIOT TONBITKH Pa3pabOTKH HOBBIX
TEXHOJIOTHH U anmnapaTos.

K ey mocrarouHo 3¢ QeKTUBHBIX, HO MOKa
MaJIO UCIIOJIb3YEMBIX B MHILEBBIX MPOU3BOACTBAX
[IPHEMOB OJBOJA SHEPTHUHU SIBJISIETCS JIEKTPOTU-
paBiauyecKuii. MrHOBEHHOE BCKMIIAHHE BHYTpHU
IPEIBApUTEIbHO 3aMOYEHHOTO 3€pHa >KUIKOCTU
MIPUBOJIUT K «B3PBIBY» 3€PHOBOI 000JIOUKH, a BO3-
HUKAIOIAasi CHApY)KW THAPABIUYECKOE BOJIHOBOE
JaBJIEHHE, CIOCOOCTBYET MTHOBEHHOMY CXKaTHIO
YacTHII pa3pyiieHHoro 3epHa. Hanbonee ahdexTrn-
HBIM TaKoe BO3JEHCTBHE, MO-BUAUMOMY, SIBISIETCS
Ipy JAajbHEHIIEM YBIIAXHEHHH H3MEJIbYEHHOIO
3epHOBOI0 TMPOAYKTA, HANPUMEpP, HPH MPUTOTOB-
JICHUW TeCTa WJIM B TMBOBAPEHHOM IPOU3BOJICTBE
NpY YBJI&KHEHUHU COJIOJIA.

PaccmoTpuM Mozienb €MHMYHOTO 3¢pHA B BUIE
HEKOTOPOH PacTUTENHHOM OOOJIOUKH C JISHCTBYFOIIM
Ha Hee BHYTPEHHHMM JABJICHHEM 32 CUEeT 00pa30BAHHBIX
BHYTPHU NpW BCKUIaHUM Ta3oB. [locTaBum 3amady
JUTSL TIPOM3BOJILHOM (POPMBI 0OOJIOUKH, COCTOSIIICH
W3 TpeX YacTed pa3uuHbIX 10 GopMe KOHUUECKO,
LWIMHAPUYECKO U cepuueckoit  (pucyHok 1),
HaWTH TOJIIMHY CTCHKHU NPH 3aJaHHBIX FA0apUTHBIX
pa3Mepax ¥ BHYTpEeHHEM JiaBiieHuH [2-5].
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Pucynok 1. PacdetHas cxema 3epHOBON 000JIOUKH
Figure 1. The design scheme of the grain shell
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Pacuer BezieM ¢ yueToM pazMepHOCTEH, TO3TOMY
B HaYaje NpPOTrpaMMbl IS MPUKIAJHOTO TaKeTa
nporpaMmbl  Mathcad mpuBeneM — pasmepHOCTH
HEOOXOJMMBIX TApaMETPOB, B YACTHOCTH: PajHyca
IWUIMHIPUYECKOW  YacTHl o, JIABJICHUS p, JUIUHBI
IWIVHAPUYECKOM Y KOHUYECKOW YacTell 000JI0uKU
Liow 1 Ly, TIPHOTIDKEHHOE 3HAYCHHE TOJIIMHBI 000-
JouKA O (TS BRIBOZIA TIPOMEKYTOUHBIX PE3YIIBTATOB
PacteToB), JOITYCKAEMOE HAMPSLKEHHE Goor (PHCYHOK 2).

Jns moctpoeHusT TPahUKOB HANPSKCHHMA
NpUBEJICHA 3aBHCUMOCTh pajlyca TONEepedIHOr0
ceuennst 00010uku r(y) OT KOOPAUHATHI Y (BIOIB
0CH 000JI0YKH), a TAKXKE JJIsi KOHHYIECKOH, IIHITHH-
IpUYeCcKOor M ceprueckoil dacTel 00O0JOUKH.
Haiinen paanyc KpuBU3HBI KOHMYECKOM gacTH ().

IMpu BBIUMCTEHH paauyca F(y) cheprdeckoit
YacTH TMOJKOPEHHOE BBIPAKCHHUE B3ATO IO MOJIYIIIO,
T. K. BIIPOIECCE BBIYMCICHUA TIPH DPaBEHCTBE
HYJIIO TOJKOPEHHOTO BBIPAKEHHUS MAITHHHBINA
HYJIb OKPYTJISETCS TO B MOJIOKHUTEIBHYIO, TO B OT-
PHIIATENHEHYIO CTOPOHY, IIPH ATOM IporpaMmma Mo-
’KET BbIJJABATh OLIHOKY.

BoipaskeHust 17151 TAHTCHIUAIBHBIX ¢, U Me-
PUIMOHAIIGHBIX HAINPSHKEHUH dr, KaK U paamyca
r(y), Takke 3amrcaHbl B BUJIE MTOIIPOTPAMM.

[Tpw 3anmcu porpamMM ¢ YCTIOBHSIMHE CIICIVIIH,
yTOOBl OBUIM OmpenesieHbl 3HA4YCHUS (YHKIHMU
IIPU BCEX 3HAYCHUSIX apryMEHTa, yIelsis 0coboe
3HAYCHHE 3HAKAM.

Ilo 3Ha4eHUAM a, WU Goon OIPEHEIAIOTCS
SKBHUBAJICHTHBIC HAMPSHKCHUS TI0 TPEThEH WIH
10 YEeTBEPTON TUIIOTE3aM IIPOYHOCTH.

Bce BbIpaxkeHust A7l HAIPSDKEHUE 3aIMCaHBI
JUIst yeThIpex mapameTpos o (i, X, Y, z). Takas ¢opma
3aICH JIeTIaeT MPOrpaMMy pacueTa YHUBEPCAIBHOM,
IIO3BOJISASL OMPEACIATh HAIMPSDKEHUS TPU JTFOOBIX
3HAUEHMAX ITUX mapamerpos [3, 5-8].

Ha sToM ke pucyHke TIOKazaHbl TpaduKH
WU3MCHEHUS HANPSHKEHUH G, 8u, « 10 JIJIUHE
000JIOYKU TIpU 33/IaHHBIX B Hayalle MpPOTrPaMMbI
3HauYeHUSX p, o, L. BHU3Y moka3aHo ompeneneHue
JIOITYCKAeMOM TOJIIHUHBI O000JIOYKH W3 YCIOBUS
MPOYHOCTH C MTOMOIILIO JIOTIOJTHUTELHOTO BEIUUC-
JUTEITHLHOTO OJIOKA.

BeraucimtensHOMYy OJOKY TPEIIIECTBYET
HadaJIbHOE MPUOKEHUE TOJIINHEI 0. Bappupys
UCXOJHBIC 3HAYCHUS p W Ty, MOXKHO OIPEICIUTH
JIOTTYCKaeMYI0 TOJIIHHY OOOJOYKH Ogon MPH JTEO-
OBIX 3HAYCHUAX NABJICHUS U pagnyca 00O0JI0UKH.

W3 ycnoBust mpOYHOCTH MOXKHO ONPEAEIHTD
U JIABJICHHE p TIPY 33/IaHHBIX TOJIIMHE O U PAIUYCE To.

BeiBeneHHBIH rpauK ONMCHIBACT 3aBUCUMOCTB
JIOITYCKAeMOW TOJIIUHBI O0O0JIOYKH OT JaBICHUS
U pajnyca obonouku. ['paduk mocTpoeH 1o pac-
YETHOMY MaCCUBY TOYEK.

Ha pucyHke 2 nipuBesieH pacueT paanaibHbIX
TIepeMeIIeHIA 00O0JIOUKH 10 M3BECTHOM W3 COIIPO-
mata gopmyne. [lepememenus L. onpexnemnstorcs
JUTSL TOITyCKAeMO# TomuHe! o6onouku [4, 9-11].
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UroObl onpenenuTh MepeMeIieHus pyu WHOM
TONIIMHE O0OJIOYKH, €€ HaJo 33/aTh MPOrpaMMe
BBIIIIE MECTA OTPEACIICHIS TepeMeIeHHH.

Ha pucyHke 3 BBIBEICHBI 3HAUCHUS PACCUH-
TaHHBIX MEpEeMENIeHHH U MOCTpoeH rpaduk
MOBEPXHOCTH 0OOJIOUKH JI0 ¥ TOCie JeOpMAIHH.
IMpomexxyrounas ¢ynkims K (y, 0) 3axaeT BEKTOp
KOOpJMHAT TOYEK IMOBEPXHOCTH (CBEPXY BHU3:
BJIOJIb PaJINyCa, 10 yIIIy, 0 OCH 00O0JI0YKH).

[TockodbKy — paaMalibHBIE  IMEPEMELICHUS
000JIOYKH MaJIbl, TSl HATJISIMHOCTH OHH YBEJTHYCHBI
C HOMOIIBI0 MacTabHoro kod(duuuenra 1028,
Takas ¢dopma 3amck MaciTabHOro KO3 QUIMEeHTa
oueHb ynoOHa. OHa MO3BOJISIET, MEHSS IOKa3aTellb
CTeTIeHH, OBICTPO MEHSTH MaciiTad rpaduka [5, 12].
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Pucynok 2. [Iporpamma fijist pac4eroB

Figure 2. Program for settlements
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Pucynok 3. I'paduueckoe n300paskeHne pe3ysnbTaToB
Figure 3. Graphical representation of results

[TonyueHHast yHUBepcalbHasi IpoOrpamMma
TPUTOJTHA JUTSL pacdeTa TEXHOJIOTUYECKHX PEKHUMOB
(BHYTpEHHET'0 JIaBJICHHS U TEMIIEPaTypbl) JUIs JF000M
TOJIIUHBI 000710UKH. 1151 000I0UKH, COCTABICHHOM
U3 JPYTUX AJIEMEHTOB, MO)KHO BHECTH COOTBETCTBY-
IOIME M3MEHEHHs B MOANPOrPAMMBI OIIPEIeTICHHS
HaNpsOKEHUH ¥ paJJiyCOB KPUBH3HBI Ha PHCYHKE 4.
Psitom ¢ rpadukoM BbIBEICHBI TAaOIUIIBI 3HAYCHHUI
Soon JJISI PA3TMYHBIX p W lo. BHU3Y BbIBeneH
JABYMEPHBIN rpaduK 3aBUCUMOCTH 8on OT P.
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Pucynox 4. Xapakrep aedopmanuu  000JIOYKH
SIMHUYHOTO 3epHa

Figure 4. The nature of the deformation of the shell
of a unit grain
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