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METHOD OF PREPARING IODINE -STARCH COMPLEX

Litvyak V.V, Alekseenko M.S.

IAll-Russian Reearch Institute of Starch and Starcbntaining Raw Materials Processing
1 Branch of Russian Potato Research Centre

°RUE «The Scientific and Practical Centre for Foodstuffs of the National Acaden
Sciences of Belarus»

Abstract. A method for preparing an iodirgtarch complex is proposed, which involves prep
ing a 5% aqueoualcoholic solution of iodine by mixing 50 g of crystalline iodine, 20 g of crystall
potassium iodide, followed by bringing to 1 liter with a mixture of water and ethyl alcohol in a ra
1:1, which differs from the previously known ones in that a 5% aqtedoaBolic solution of iodine is
used as follows in the recipes: recipe Na. ibh a quarter of a glass 50 ml of warm water, dilut
heaped teaspoon 10 g of potato starch, mix thoroughly, add 1 heaped teaspoon 10 g of granul
and a few crystals 0,4 g of citric acid, mix again, then cook the jelly, for which boil % of a glass
of water and carefully and slowly pour the resulting solution into the boiling water, the resultin
cool at room temperature iZ6°C and pour 1 teaspoon of 5% aquealasholic solution of iodine into
the cooled jelly liquid, mix everything thoroughly; recipe Na. ke a 250 ml container, pour ¥4 ¢
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50 ml of coldwater into it, dissolve 1 heaped teaspoon 10 g of potato starch in water, and then immedi-
ately 1 teaspoon of 5% aqueelsoholic solution of iodine, then boil 200 ml 1 glass of water and, after
cooling for 5 minutes, slowly pour into iodine starch, stirring continuowrgly a spoon; in this case,
instead of water, you can use juices, nectars, fruit drinks, syrups, fruit and vegetable decoctions
Keywords: starch, iodine, technology, iodistarch complex, isotopes, thyroid gland, recipe
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cOsh ji d tBJjLLOKGOYdoaOs M jji Hj2Msad,. 1 wWisdzO tsls
mMkzdz ¥ Ols© dzOlstedw .

RL o9 JMiIsjdz tagirfnls ¢t@its [ugolitc O ls o wgkviYtekOdnls o st 2 8SH O 9
cOMmlso tstej 2 KidoN B[IsE Pzd f o Mmistsdgifamsdy] wf{@p OQdzdztsds o s O

vOBdzdyB@tskdzsh jdzgd i S i3 tsdzj dzlstso  Of detelzf to JoctisHsds® cig [C2ig)C= 0k )
stsdzyl dalstcOydW | B 5H), GBE O ( s sSHJH KIPdzdWzc (| & SH J toy Odzd IS OX (¥

2 0,33 0,67 0,84

3 0,5 1 1,26

5 0,83 1,67 2,11

7 1,17 2,33 2,95

10 1,67 3,33 4,21

15 2,5 5 6,32

1JHEMIsOSCtsd3 dLo j Misdesets tcOMlso stce® [ B gtsdzw W o &
ftod d3j daj-da@ "V o 'psC 82 Ctsdeyj destcOydd  dzj d3j dzlsOtedetsc ts
dsdzj f sdyjmMecdjy Mot2Mmlsa®. 1 JjHESMISOICtsd tcOMlse stcO
Cov tOMmlsosted Bsis! CtoedMlsOdzdzd yj MEsets 2 SHO 9o o tSH

Il dzOfMmistswh jj obfc%h dehfddtickcig ] &2 ttOMlso ste 2t5HO, ¢
tejLEdz O] Mdizjh doOdedw 50 ¢ SCtdMmlsOdzdzd yj MS et 3
fesmMdzj HEs N ddg Hsoa jHjdedj 3 HBB 1 dzdkttO® Md3i Mm: ¥ otSHT
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| ZOo dzr d3 dzj HisMIs OIS sdBMEd B l§ Hds HaSE® B ol lp dstE tdAB
ofmMjictt, (dacrOw EMmetwjdktsmis! §tod o dazis® j elzdzfi) e
Yyd dzlstcOydd 2HO d OSCIsdodetsfisd jeots Wettd i Jqics®
tcOfMlso stc® 2t5HO dsyds k¢ OL Ols! fdzsndj Btec Odz
M Jclstsor 2 ttOMmMsotste 2tHO toj Stsd3d dzghlzj Isfyw, ¢ dzO
SBJLLOtOYydo OdzdwV t©OL dzd ydzr = tcOdz.

1 03 f toj Hdzs Y folipts Bzls § to Qpsi€Es@ L dgPdz’ dzse s € tsc
ftej HEMd3OIstcd o O8 B d2 o fiHfiafitdcldstisootEdzts tcOMiso ste® 2 SH
50 ¢ SttdmlsOodzdzdyj MSes 2BHO, 20 ¢ StodmlsOdzdz
His 1 dzdltc® fqd3iMm' s otHr d {Isdd&sbst’ M k&)
9jMisdzr = Hs% dp HH|EEE s s 52 tOMlseatste 2tHO MY tsdz
Yy i saag@Rj:fIsktc® ~ 1: oi 50 Isdqr tols [ dgsX0C OEz0T tcOL
cstc{B0 ¢ COtlstsWW jdz' desegts CtoOR BOZO, Ish Olsj dz' dat
CRL0 6 MOROtedetsets f j MC O id, dzj ig$ telatf'diistezdAistd d 6 5[ @
BjhOk:, LOjdB Mo Otedls! Cdfyj de'l,5 0H digdlz @ jsHts  affn ¢
totsy dzts d d3j Hdzj dzdets o dzdls! ff tsdzzyj degder 2 tcOMmlsoe tste
Isj &3t j @B R2BEAe d o thdzOYHjdedalz®s Y JHSC M € d-M
Mfdclssotsets tOMlsotste® 2BHO, ofgj Ish Olsjdz dets
250 ddz, dzOdzdls'i 58 dgfzf "I dMBlEEESRIZOSHT , © ©SHJ
CsR10 ¢ COtltWjd desets CtcOn BORZO, O L adjdds isfy
tcOMlso stc® 2HO, LOBJlBMBEMS Oy BB H0O0 stzzH d ¢
odzdlst © 2tHdMIsT 2 CtcOn 3Odz, ftepy tci ts6 sezdzs d3ff f5gE!
fsdz L s Ols! MsCd dzj SlsOter , dstefyr , Mdesfr Wik

tduydfbketeo "1 tdydflskzteo - 2

{ dMzdaGSstceOW dd o digH dafc OB BOdm BsE s § &Y &

] tteOddL &3] yjdzses SO0 26H dqcecttOjls g tctsd3dalz

1. 1Bdzji 60%, {§ssMmMskzfdeh jcects o eOddL @3 =

EmMeOdeOjls jes dL Ctseod d iéigictsdmngdzpPls do Isfigd @&

stsodHdzzs yjdzjLE dzOL T 90 Is cHdMY jlsyl tcsdze o

CstodBtsdzgso tsdzg@ twojcokzdzdtelzjls HJjWIsj dz desfyls! Htckzg

or j y4Jgdzjorr) (d, sjd3 MOdr &3, COLTM 90jlIs o dzdw

YJ dzso jCO. 1 1 sz MsMmistsdls 90y dzgj 2 OwW W dL dtsdz

2. BEBH dcectcOjls 90ydke tsd o Wsttdidtctse Otz

¥ Oetsydlstses, MotsjtsBteOLM n MOddlsOttss, L OroOls
stccOdzdL di3¥ d U SeotejyHjdeder | CdzjIsC (.

3. 1 BHHjtYdoOjls HodceOIjdzw dzglzs OCIsd o detsfls
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4. BEBH ByYjd 90y jdz HAzYW dtedzOdz! dese s tsMisO d
o BBtoOL ts9 CRdmfwdh jCostdipls ditsC Odzd, MddzlsjL j BJ &ZE O, Mmisd dit
5. [BiMfjudoOjls dsttdOd dsj Whkd€ ydsdzdtetss Odzd,

wijd" ddz. vOCd) fwsBdjd, COC BjMfdsndj, ddLSts,
CqH s , dOtekh jdedv B stz Od desets yd§ dzO dzj te
ZjLr, otLd{COsN j2 ftod 2BHEBHIYdydls] .

6. (BdMTJjudoeaOjls fwOoddz detsy tOLodIsdy ¢ dzsH O.
7. BBSH detOjls 90ydzy tosdzr o tBdi3jdzi Y Jtetse,
BO 1 dgjteedj?2. Jdz dzjsBRaBHdAB d HdY sy MMO B &
ydesosds Mdzsj, MismMseMmlsolkzjls tcOMfOHE Yy dttse d k&
8. [Ib MBHjt)y Odedw 2t5HO o BcOddL B L Oadmdls
Mswdedy dMdrdSd: tOMmlskzls d ttOLeadoe O Ilsmw Cdzjls¢ d,

tcOLHtOY dIsj dzi desfls! .

9. LyOmlselzjls o t©WOL o dlsdipsmiH ddylst2dzy gd o ls jfif g H
Cdh jydzsets IstcOCIsOMW § Fugtes B2 Md MB F bfls dzts

10. uwffissfmMeMmlsokzjls LHBso! 8 Cwyd, otdztshm, dascl

11. BBSH 90 jdz Hdzv dOh jes ddzlsj dzdzj CIsO: tsdz f st
Emotsj deds dJda? sted3Oydd.

1 sisef O hd2 M ddhj2 d etHB?2 22tH ol dogfuHdjH Sipts dz
oMOMr 9 0jlsmMw o o jterndzdr SlsHj &zOR btdS et Cdh j ydac
Cdzsh OjIsfw h dlsso dHdes?2 Y JdzjL t52.

]l IsOBdz. 2 HORO CLOISOW "OLOSIjtdMmisdcO d Mk
tcOMmMseo sted 3" = Msdzv 7 Hd&zY ©WOLd = ctlzl .

v OB iYW WOS s j edMisdS O  Mkssydovw §slstejsdshls! &ddjts
s dzj 2

szlssydzOv {ilstcj B dzsfls: , o3
. N . [ 51 t5dzdzd Is
MOGOS s t5d fls ¢ s 1114 g 1418 g 1859 960 d fi fslstc] B d
d3d dZJ tc O dzO . 1 J tej-g
1i1 0 . ts tod
| A A R A
d&34.)n

BH) (
Fyomlsekzjls o Mmddzl
stsodHdzts?2 X J dzjLr| 0,070
Hy2Mbeolzjls dzO dzd §| 0,120
Bl d ojhjMmbe,

ntsdzj Misj ted dzO ¢

0,130, 0,150, 0,150} 0,150 0,150, 0,150/ 0,150| 0,150, 0,070 | 0,140

Vtod ) yOudsfQ@dzr yq ¢, djznyjredsiz®; O, r > § dz' d dzO.
l Is0OB dz. 3 ftesH | BBsdzmistcdticso OdzO tOMlso stcd dzismls
Mo Odoe Ot Ismw d B Mistets oatBoadzj SOt Ismw o d3j sOB sdzd Y
v OB d&zdigy®@BWd yo ttOMmMlse sted d3smisd Msdzj 2 2 tHO
Oded sdz' / € O H* | Li* | K* | Na* | NHs | Ba&* | C&* | Mg®* | SP* Al¥* cr*
I' t t t t t t t t t { ?
Oded @ Is d tsd Fe&* | F&* | Ni** | Co?* | Mn?* | Zn** | Ag* | Hg®* | PR Sr¢* Ccw*
I" P ? P P P P t t t [ ?

lteddsd yrctteOMmlso tstew j Ismw  (2p) ¢l ec0dk® 1c®@Wlsd tsew § Ismw  (s6) O, 1
«i»io oBHAS?2 Micj K3»i Pl dOEBMjteds = HOddz = t fizhj

skl ydOY flstejBdsmls! yYjdksejCO o 26Hj Ml
| Efmksedwrs sujdd o MsCdn d ddLSdn Isj&sfjwOkis
EBEHO (15O fsltejBdsiis! ko jddydisossRwko; sdd ¢l d
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dzZ" Hd&zv yJjdztse jCO, dts 1Iss COMOjIlsMmw Iksd $5 Y
HO2tHJHO Y sdzdzj B Jj L ®tej Hdz . r O34 |4 Mmdzd ¢ smdzj
Cdzyj destcOydw 2tsHO o Ctesead Yo" Mdlsmw o 100
Vvifzse des MuydlsOjIsmw, Ykt L O eofMmr ydL dz@ dzkzy dets

vyissB' B fistets ftsdzzydls! Hdzjodkzs destedz 2 ¢t
yk2Ij dR, O LOljdB ftosecdslsdls,.

t OfmMsoste 2BHO ) 2BHdMIsTr &3 COdzdjd3 9" L " 90 Is
bstesy dmMudjLOdl fted Sdfwyjddd d odtse! W
ydw fteddzjdaw jlsiqpw Hdzv lStrisdw 0S¢ CttOn BBOAzO
BOZO o COyifmbse] dJqdzigfgh @sBcPL o B2 bBHERY Is@dd dzd |

BtSHd&ZOY t.j OCydwy dLojMmlsdzO ExJ HOo dzts, dzs ¢
dzj J oteddBv. 4 OCydw dzOMmMstsdz ¢t ykeMmlso dlsj dz' dz
©oJHJddd 1:500000. J tj0O¢ydd WdBsydes o" HJj dzdIs-

10 fjtoas?2, MowL Odzdes? f dzOYyOdkzsd3 HJ 2 Mmlse d
Colsf dzj C MstsBOL s Odedw, §sHyddswe hd2mw fMmilsjnd
zdots tsSBKOLBOOd] St@3fdj MO eadHds fted tj OC
dzedw 3 dBsdzj SEdz OB dztsf j SIsd dzgO. [ tsdzj Skzdzr 26BHO
ftedujdd dz0 COYHEE dsdjSbkdz 28HO ftedaotHdlsmw
tetsls M dqueOdzd) . v OCt?2 BjrOddL B3 SR dzj S MissB to
ORO&dL R d, Stsdj bkbsets, MSOYStsd §slsjdydoc
fsmdj SCtdyoddy Cs®Bf djShHsspkoL s Odzd W .

10 tedfm. 2 fsCO0LO0dO dsHJd M dtOdiSostedL2d
Msts?2 ketsdz Mstslse jlsMisoalzjls BjLOtBHABS?2 cdz¢ CtsL
LdHdz" §J ddzd S dMmdzstetsHdz §j Olssd3r ; Btdz hdj (L O
fsdzd2Hdzr §J ydfd edzzlstced ol O.

10 obtstets?2 MsOHdd ftesdmMratsHdls ftosyj M OH
VU ORJdzsy jCIsddz® OHMBEBYdY 2BHO ) MOBSEE dzO
tcOL ® jlsodzj dzgdzsets ff sdzd MOR OtcdH O, yYlsts L Od3j HdzV j
Mistectsj dzgdw d Mlsjfjded o jlsodzj dzgdw § sdzd MO- Otcd H O

tdm. 3 fJtwotsH] BcdMistcdtclzj s o COQFDA Ldzts GEsC
tOMmmissY dd2 &iyHG GOHBBEY dYFH i HE OB &K
B) wOMMmistswdzd] dBBidxHE Olstsds@Bth) fisdnj Hidzd ~o )d3tstfiAg ¢
ZOdz OB dzsL ¥ dBsdzj Czdzr T(REY:GIA sdzd B5j edL z¥ Ismw

] Is OB dz. 4 fJtojHMIsOodzj dzO L Oo dMmd dzsmls! sCt
CtcOR BOZO d CttORBOEsf tcsHEzZCIstsa. | OB dz6 HOJ Isfyw
fodddedL Oydd, =jd Btdjj ddlsj-tzb@s dg6gz' g eAp
1 OoadMmddstsMmis! 2tsHdetsets tsCteOh do Odedw tsls Milsj i J dz
s h g ZteOo dzj dzd j o3

- anba-Amunasa
KPAXMAIT + N0 i S » [IEKCTPUHbI + OJIMT OCAXAPWLbI
cunmit/duronetosein 1 =40°C, pH 2,5, obecLBeunBaHne
uget 2, = 590 HM t =23 cek (oKpalwmBaHne OTCYTCTBYET)

tff sftss. tej Odzd L zj Isfpyw mMdzj Hize h dd3 MY tSiYs B & ERE
Mfdolssots? wOMsoatste 2BHO MedzOMdzs IsStcOHd ydtsd
CtedmMlsOdzdzd yj ME tsets 2tsH O, 20 ¢ SCtedMmlsOdzdzd yJ M
Hts 1 dzdktc® Mmd3j Mm! &8 eotHr d 1 Isddzsetsects M JtclsO
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COYHT 2 N jMmMbs? Ekcetsd
BJLOBHMES?2 cds CtsL §
sCteky dtsmisd fd dze tsd
Goz¢e CsLdHde § ddzd ¢

Olstsdzr ; BtdZr "dj (L O!
sCtoky desmisd dzOc dzw H 0
fsdzd2tsHdz § ydtfd o«

Llenoyka aMuno3bl
(MOHOMeEp — rnKo3a)

fele
g“y 1 ‘qo
[o] |
Lo ©
WS
0 [+]
E ¢ Dfeld
" To". - o !

3 l.g4c @
> %;:7?\3\0
>, *~li
Cnupanb i) \:}?CB’

amMunossbl =

dpu [ Blr¢1.WH&B
ftoslstsdetse 53 d dzj -

L dzj ¢ sl e e
152252208352363d 1045246 4d 1955255

™[ T

M oP
5s

M dEGHY & MfdeOd) sBOL dsc s 2 SH dzs O diq dzts
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t dMkzdes L O BsMo w L ! t5C € GBOF afddif ViztsX tsH s i3 dzj § MO
BiYHE ObLBRORBI 2tHO

v OB dzdiYCE WAOh o Odzdj 2BHBE o LOsdmddsmisd sl fmisj g
fesHES S0

S wlsjtfjde f tsdddedgjdmiduj :

l1itimket Mot shisOkEss npdes| 48" do0dkd]

SOn GO 70018000 ud dzj J
¢ dzsyjCisdds (MY M 600 6000 od didsdzj lstso

9 Ols T O Us3k0)
b BddzsL © ( MY s dat

2 t5iH18i 20%) 1002000 e g daj J

o 5] esH ] S Mkddz 39146 AdEd 560 6]

CtedlstosH | Mtk d 2529 S 16 OMdzs g

[Od sHjCMisted [idzjj 20 [CtOmed dzj |
[Od 5L 0 2 [CEOMSd dzj |
Jdzg 5L O 1 JCtOmMSd daj 1

[ Odzj | -Rius@GHSOdz! dz" 2 CsBfdzj $f ecslksowls s H

itej yiflskzte® ~1: 9 1 MsOCOdO 50 hid Isjf ds?2
COtclstsW j dzt detsets CteOR BOzO, Ish Olsj dz/ des tcOL dzgj h O
nOtedzse s f jMCO d dzej MEBd €5 CtedMlsOdzdzd C s 0,
Mo Otedls: CdMmjdzz, Hdzw yjets omMEdyfwisdls: 1 MmisC (
dzj dzdets o dzd s+ § tsdzlzyg dedz" 2 tOMmlse ste, f sdzkz yj dzdz’ I
20025Au d © AR @O HJdedzgzs Y dH S BMIs:  C ] diae ls to aig /
sostc® 2tHO, oMmj IhOIjd dets § jtoj d&3j M Ols+ ;

TtejyjfbkztcO® ~2: oLwWlIl! J&BEtsMmis! tBi JjBsd 25 ,
OtSHT, © otHj] w©OLo jMisd 1 yYyoO2dze dzsy Sk M ¢k |
Nd 1 yYyo2dzkzy b YliclsbEwtsgtsH OMiss stcO® 2 5H O, L (
otsH' d, tMmMskzHde o Isjuyjdzdy 5 d3ddz, 3 H dzj dzdzts [
o OV sy S 2.

dsdzjHEjls BlBilsdls:, Yyl odjMmists otsHT o toj
dzj SlsOter , st , Mdesfr WttkzClktser j d o th dz .

1) WttkzClstse d WeEeBH BGlsHjd dgs ddzd o tcOL dats
0dz0dzOfm, Of j dzr Mddz, OtBEZL, B O dzO dz, Bts2L j dztso
CtcOdzOls, ctj2fWtckls, ctokh O, Hr"dv, ddydt (W
KO dzd dz20, HBOdzcts, KBOdzH Oted dz, BOLOSE2W, dzgjSlso
AztedsG, yjtjhdw, hjdzCtsoadyO®, wBdtsSt, vyjtedsd¢
MigstesHd d2O, L jdBdzv dzdC O, CdzEBdedC O, Ctor )y tsodzed ¢
90, tBdZjfdr0O, wWwBddO CHOMdOw, ttweddd yJjtcdz
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2) wotsh j2 tslsHjd des ddzd o t©OL desdy Mtstsisdetsh j dzd d
COfMdss sYOdzdzOv, BWK* Mifj d MSOY COfkMksO, BKcSS sd

tsh, SOwktsW,jd , &seCss!, CkSkwkLO, BOLOL, BT
kT Co 0O, bkodkOl, WOmMsd , sektjy, dzls, yjhdss, kt
utsCd, dzj SOt , stehn', Mdesfr WekChkserj d

ydodzdzr 3 Isj mndesdzse d W 3.

{Bhdj tjCtdj dioydd e O-takOigy' ddjtdedy  Cptfddy ¢ O

1. rd2fMmbse jdedetsy MtejHMlsots Hdzw toj " jdedwvw f tetsB dzj d

2. lwsldotseadtekmdz § d ftotsBda-fzsOl B dzy detre tir § ¢
fsLosdwvels M EMfjrtd fteddjdwlis! Jjets fted dz¢#Br A E
Yydsddtsets nOtOSIsjteO. s ddds sdzsmwismw Ctsdzdlsr
s M Ctsot 8, SlseOodzj dzdv, IstsdzL d dzdzdls, Missd3OIs
d tyted.

3. uwfsMmsBdtsmils! o dzdvls!2 clA@zsOE RPOED dz¢ @t dE dsOsrz ©
dz28@ @3 Mtej HMlseatsds H dzv B tsB/H s~ GO jzic tzin MzEdsEE jHa)s .S Hrc t
ojdz Atz MmMsjteddzO d MOR OO o Cwtsead, yYydhojls Mt
Hytey Odzedj {tedtesydlsts® sa-GBOE oz oz dzts § v dzB & WO gzl HHH O
Misd ydesmils! Ctotse j desmder 7 MsmMEzutse, Yol sz jet dM
O BOSCY-H a&dff$ tQlssHdzsdr &30 dz! dz" A s iodejst Mz tc 30 dzd L s
Ctsd d dedL s Cttsowdets] HOo dzj dzd J .

4. (M BH dXst HtEERAEDdE dtsc M E SRt BzgzE€ MI©: f so " h C
dzd Isj Is. Il sissd3dz o § OOl dMfsd Lkjlsmw fted dzj-
mMesmMzundmls' 7, tdtosedy] é&da, gpdiodyilzsfsyd ¢ d
I MtsB jdedets 9 Oy des tojelzdzWtedzs ftesotsHdIs! fesW ddzOSIsd
Btsdzj L dz' .

5. 1 dZOetsH OteWw Mmj HDs e iz Oz’ sd2tsndsgp dOigs d3ts ozglz& ) @ te
BOI: o COyiMmbe EMfsStsdlsjd dsects Mmtej HMise O.

6 . rdioddwdydtekzs hjj, SBJLLOtOYdo OF h jIts Hefdzsts B ©
CtcOn BBOdz dzr A Y S BPdAL iz Micj HMsoa s foslsdeo Yy BEtso,
dzj o BL BBy des dzgO2Isd Mesydzzs otcOyjBdz® B  ( dz2O

7. bBB@GERBOd dz" 2 Ctdi3fdzi €M dzj dzr L v f tod dzd GZOIs |

LT, des sy des o BetwOdzd yj dzdz" = HBSLOR ftod dzOtelzh j dz
8. 1id LY MoyjB@OF GOty fetie B A tgg] &zj S MO ) dzj C ¢
Bd ~ddB3dyd MEBs2 HtodtetsHT |, st j dedets § sded y O h ddzd €

dzt€ tcOn Q3O dz! dzr 2 C 3 dzj €M ots otej 3 ddzlsj dzifdo dzsets ¢
tcOIstso , LIsts d@BsyJls 97" LoOIs! slsted yoOlsj dz' dzzs 4 OF Y
sHThClk, MjwHyjBdjddj, MzOstsMmls! d HwEzed Mdohfls
9. 1ddzLv MEWPEGKOD LsAdZESHBf dzj €M M ftedj BsA
J sy cttclisdesdy M dlstso dHdes2 Y jdzjLr .
10. BOSH@EERO dz! dzf 2 Ctdf dzy €M dzj Mseo d3d Misd d3 M te O
9 SHIS2 .

11. rrjdh ddzOdz ot otc§ RO dgP g dgdz? ~C BB dzfisC M § tod d
12. BSe@eszOdz) dzf 2 S d3f dzy € dzd dzr LW tod d3d dgv Is
fjtcj €dm: O BHESIEBH O: B dls dzOMmilskzy dlIs fjtcj HBL ( tc

Cdzlstctsdz' .
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13. ltd LOBtsdzj 9 Odzd d -Slstda@s-dzig @it defg" B2d IsSistiziz 2 dsjH
syj dz@ dBOdzj dz' Sdd&3d HBLORBd, Isd St §fSH dzOB dz¥ ¢t

14. 14ddL1v f tdc@-dgigtsdr! d'tH dfss o dzj S Jted L+
Stso dHdzts2 X J dzj L " .

15. bSO dz dzf 2 Stsdifdzj € Mo dg Misdds M dz
yddz .

16. wotd dzj yd B dziljtc Of a@dAlsim @ Xtswigltelz] ¢ Mts:
sdz dd&3j s dqdelsg dzmdoedzr 2 Mdded?2 vyejls (twdfm. 4) .

t Iz BT 0 dzj dzd j Md dzj-Q e BL BOMS dzts @ 5 H Uas B dzj
ftod Hdzdlsj d dtsd3 nteOdzj dzd d

tdSd3i dzH Oydd s ki O dFodz dakc 52 € wsdgf dzj ¢ My
dz2" = COljested? MmdzjHE® M dJ:

1) otLtOMIsdOwY CiAls jicdstc W cGHstH AsHnjdig l¥ ;

2) oBLEOMIsdOY COL)jZ WO tss @t5H Hds] Mdets Hzj &

3) otLtcOMlsdzOY COL)jIBHEWEWO s AtOH HES 50 dzj Is

4) oBLtOMIsdOY ¢ Ok4 cts@®JO® d tsdyslzg. 50 dzj Is

dnd d3F odzzlstcj dzdzj-€ BOF 3P zdlzs@ sH e B dzj ¢ MO My

1. ulsOdzH Otels dzOv fn j B3O -G GF dgP dzd Hzs 6:1s o A dizk
Els 8 Yyoddegr » dztsyj¢ 1 ttOL ©® Hjdz ydtjL 30 3
dzj yjidBdWw dzj 2, L Olsijfdd tgjhtgr 5. H dzj 2

2. lted 2BHBSH JWdydly flsdB3Od dzBEBH-O0BHBO &
Csi3f daj CHNjOdz! , O IS5k teifipizjd2j. yJ dzd W

3. ] tod oZY E3@UAMEO ~ BBOdz! dz' 2 o f§ jsaizy Oz 9§ fiy iy dzd JHT
20030 d3d dzizIs .

l1toj HEZOG O] GcD-WOAzEZ 2 SR dzj € By jIs M EFf
sdodesd3 L OOy jdedd o dOyYyoOdz dz@ j fJtedHT Hdzv {1
stsftso tOHdSOP¥ISdd dasEs) 2 shPshisedzy | L O N Olst

| OHd0OCIsdo dz'-I31 (U Ss Is(st j RdstEH ff 5 diAtEQffigl QH O O (
9" n dLtbtfse © YjfittytOr Hjdjddw EEttOdd d
GteWL dzdlsjdzj i3 sCtelkzy O h j2 MijHr ftod OHJOYdt
ydd dOStfdzjddw {Ilstsets JqLtskbsf O o tdcOddL di3j
HEC OB yjtfdr m tej OCyd?2 EtwcOdzO d f dzkzlstsddw toj

ltosWddzOSIsdC O M ftsdsh! 8 MisOBddz! detsegts 2 tsH
LOhdIsr dzOfmj dzj degdw o Mz yoO,j] twWOHdsOCIsdo dztse s
WHjtdzts?2 BBSdBB' d Is. H. ) .
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tcjh jdedw t dz2OyOdzj 2t

cstomf ¢f r4d

stedlsjtedd &3 Hdzv fteddWIsdw
HSLO © hdbtseodHdats?2 Y jdzjLj Bl ddze Odzw ydtsdadetscts ff
Hjlsj?2, 250 dite HdAv oLteshd o HES 45 djls d 2500
pjdzsdo dzs? 2tHdE?2 fslddzoSlsded) .

l Ldzi ftojojdds@foCez ®Htoyl lstcO tcOHIBOCIsd o dats
WddzOCIsdC O dgOyddzOj Isinwy MteOL 2 ftod otsL ded $ detsoe j dzd d

JB n HBL BB&kYyJddw hMdltsodHds?2 Yjd&jL™. 10 ftjH
WdazOSIsdC O fwsoasHdsMW M Eyjlstsds s jttOlsdodz = HOd
dLdkzyjddv, B OHJOyYydodds?2 temMisOdtssti dd fttsedsts

lted tdmMCj oomskzfdj ddy wOHdsOCISdo dsets 2t5HO
dzj sBrsSHd B 99 jHjdad] BceteOdzdydlsjdz' dz" = d3jtc dzO 1
ydd M ftesejHjddj s Mistslse jilsfisstlAfsdHdi~d3d d3is s ff wd NE ¢
Is to ts dzw .

l IsOedz. 5 ftedojHjd L dOyJdedw dBwBOMMr hHdlstse dH dzt
oJlsmlsalze Nd] HBLdeseCd KI Hdw Jjj BdZECOHT . dzv
ol Csd3gy dzHzj 3" | HBLdseCd ftojtf OcOSO KI 9o MmMtsslsa jlis
v OB dZzdiy@®mMEO hdlstsoadHdets?2 Y jdzjL" o LOsadmMddismisd Gl o s
sl Hddw Jjj BAESCOHT

[ OMMO hdlstseadHdzs? |1 5L dicle € B¢
] detsH fjtojH totsy HJ ded 1,52,0 12,5
| Sotstetsy Hj dzdz" 2 tej B j ¢ 1,512,5 1,512,0 15,6
[dlkd (1 GtsH) 1,8+0,3 2,1+0,6 13,1
[dld (3 GEtsHO) 2,6 0,9 2,5+0,6 21,9
[dld (7 dzjls) 4,6 +1,5 4,9 40,5 37,5
[dld (10 dzjls) 10,2 +2,5 11,2 +0,5 78,5
[dld (12 dzjls) 14,0 +3,0 14,4 +4,7 120
lLtetsmdz § (HB 45 dzjlf  20,046,7 18,0 6,3 125
] Ltctsmdi5 4  (dz bs) 18,5 +6,7 15,8 6,1 125
lLissMdd7p WA %) 14,3 6,2 15,5 +7,4 125
v OB dzdiyGs ez misd BOWY ftesHBsdzy dlsj dz' detsfpls! ftej f OOIsO MilsOB
dZOS s dzj dzd¥ ©OHdBOSCIkdodzsGts 2BHO o hdlstsoadHdas?2 ¥ j dzjtL

(Gl dOmj dj ded " | | GEnBddlj & dshls! {4
[dIsd Hts 1 CcEtHO (dzso ste
o < Ot dscizd o O dzd W ) JHdztsC tc Ols dats
(i S 1 GBHO HB 3 d&j| [GiEMSO MY (sokswd 2 4
. [ GiEMCO MY fcobbed 2 d
rd i 23 dzj s (1 ©OL o MklSd o bjy
. . [ GIEMCO MY (sobswd 2 d
} BH B NS dajds (1 ©OL o MklSd o kjuy
. . [ GIEMCO MY (sobsed 2 d
JLtesmdzr j (HB 45 dzjls) (1 ©OL o MklSd o kjuy
lLeshd jJ (MkOw"j 45 &j| [6({kmMCOjbmY (cobtswd 2 q4
1 J te] d3j dedzg" | [ Hdzts€ tc Ols dzts
stted3vh dj [ Hdzs5C 6 Ols dzts

dzestcdlsdz tcOMyYjlsO SCtsdzdyj Mlse © dzj sBrBHJBBGE S H
fMdzj Hizv h d2:

1. 1t OfMmyjls Stsdzdyj Mlso © Mmis OB Kidz!. dzte dntis OAUASD @z alzts? ¢
HAJHO COdzdw MtsHjteydls 764 d&Ge 22BHO.

2. 1 0OMuydls Stdzd ud Mls o G df lsoCigHdlES IsiAtsas tsd3 2 5@ fPIs o s 16 j%

dets o dzj dats, yloiEs cots HPHOH tels thodts e s tcOMisoa stc® 2BH O MisH |t
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3.1. tdvydfbkteyj ~1: MmMtsHjtydlsmw 250 d&e MfMmlis t
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symy LR 3LJuvyr1irRc SurR[JJIL1S 8#IRtUG d
VRIRULY 1rJc 1Jvuvaifsds [YyrRevsrR 1[0t 1{1{

utsdztso! jo 6. [., uvkthOlstse [.1., [ jHjdzjoe
LdSdljdeSts | .., 0BGLO®BSHO R. [

I M tetsfmfyd 2 o) Sdph ijz@&a@ds | dz MS 2 ddemisdIskzlsi
WdzdOd AjH]jEOd dscts cshMkzHOkmlss j dzdzgsec s B & H
diMdzj Hso Olsj dz' MSCd2 vyjdaste §dlsOdzdw, Bl R dats

b dzdzs s OB sH] dMimdzj Hse Oded?2 B'" dzd sz yj dz
fted fodshd fddzddec O L jtodzesor d3d Bty OBd o
ftesojHjdz OdOdzdL o dzdWdzedWw HOdesets M sMsBO
WdL efSekd yi MSdy sCSOLOIjdzd §fsdzzyjddwy 1 Isddse:H
SBdsY] S MOEMNEG e & HDEj ddd 2, 2% GONH%
d&zj dzdd 5, 3% &OMM. L jtedsor 7 wesdsUj S, fwd 1k
0,12%. 1tsBO dO0 MOBL OSdMOdedj ¢ OL OdzO, Yk
il dz0 BIJCtetsBdtsdsecdyj Mk ydmsslkskz d Mmddy O}
VHOdzj dzgdjJ L jtodztser n tBdsyj ¢ M shmBBMHise a8 Odzfsc
o' n BBAsYJ ¢ BEOctSftedwilsdzts ME OL Odzs: dzO d3qd ¢
1 Is tsd3, EHOdzjdzdj L jtodeseor 7 wBtdtsyj s Mfsimtse il
BXZOGtSHOtY yjdBz or atsH Mfdils® ke j dzdyde ©4 smw

sdzs YyJ o' JiLpdeEas® § Jdzddee, M dtels, cdzizstst Ow
yd Mcov ydmlsslso, owL CtsMmis!

TECHNOLOGY FOR PRODUCING ETHYL ALCOHOL USING PEELING FOR DEEP
CLEANING OF GRAIN RAW MATERIALS

Solovyev A.O., Turshatov M.V., Ledenev V.P., Kononenko V.V., Krivchenko V.
Nikitenko V.D., Abramova I.M.

All-Russian Scientific Researdhstitute of Food Biotechnology branch of the Federal
State Budgetary Institution of Science Federal Research Center for Nutrition, Biotechnolog
Food Safety

Abstract. During the research, wheat samples were obtained with 2,2 and 5,3% of the m
grain husks removed by peeling. After that, an analysis of the effect of this cleaning method on
crobiological, rheological and physicochemical parameters of ethyl alcohol production was carri
It was found that the starch content of the husks waB,6% with the removal of 2,2% of the mass ¢
grain husks and 1,2,5% with the removal of 5,3% of the mass of grain husks, while the total los
starch in the raw material did not exceed 0,12%. Aaszfification test showed that the removal of tt
grain husks has a positive effect on the microbiological purity and reduces the increase in titrata
ity to 70%. The removal of the grain husks contributed to a decrease in viscosiy2b%2The re-
moval of the grain husks had a positive effect on the microbiological purity of the fermentation sal
At the same time, the removal of grain husks promotes the intensification of fermentation activi
to which the alcohol yield increases by 0,23 decaliters per ton of conventional starch

Keywords: grain, peeling, alcohol, deep cleaning, technology, microbiological purity, viscosi
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lojiHjldlistote] d3g dzdzts?2 fdh jos2 ftesdg " dzj dedzetsfyls d
ssHse tydMmlstd dMrtsHdtsets M tc! W, dzOyddzOv tsls tsBT
Bs? otHB?2 Jdd SBEOBskSS2 kd sttOLokCBHR [ 1, 2] .
fdzj Hizy s tiHzdalO daj datf'j] §shmlsstsdddr feddimi2 d BOS
sBd M jyjddvw BICtesBddztedy MEits?2 ydmissisr ftetsdL
sudmisSd wodwjlkmw fdddds. [t Mkls! LOCds yo lkmw
fp feddi MY di3d d BIStststeeOdedL BOBd. 1 ted d3d ded s j dz' o
ftojHMsOodzv jIs dL MmjBWw EZHOdzjdedj odgjh dedr BB tdzsY
2 fodjid fcLosdvjls EHOdR]l' shdsse dks &OMhNE ¢
Bdsdsedyuj MS ks ydhmisslsk, -t dtsaddo o b &g dzks Olo da
ftod §oddyjdeder & IsjBfjtcOkicOr. uwtcdOfds d&dlsjto
fdzsHtser a d Isted Mmdsw L jtedss' n tSBdEsYyjs, (Slttr
Hsdy dzgs B ZOCE B tedvWisdzs MG OL Ols! MW dzO® Isj R desdztse d yj M
&j dzdj S tcOR O dzd fif It 2H S EAfdsd S| t B s s Bz ylsts | st f
9T ABHO MIdiko d SodskdyujmMSdad §slsjtwdd. I ik
fisd fteddsj daj ded™ §dzddzc® L jtodzO ) oL sy detsflss s

{Bl JCIr d 3 IstsH" | ifdgtieddpHds o OeRA(J'C Istsd3 dMmMdzj Hiso
fs COyjMmlsok Mmslse jlsflsoky h OW 4 -200d2@Bh) i hoj digioys o ji
Medqj bkffdsadwe. 1 SCOyjfles] C(tdsttd dsct SBEOL
Wjfbsej ®f)kdsnm wOLdzdyds? flsjfjd s sudhcd &
MsmlsOo dzw 20 13, 2N0, 2% EOMM. , Mowdshls! 0, 2% &Of

rdzv fetsojHjddy ftesy MMO fddzddec O L jtedOd dhi s
Cd uvky 1" dzs ftsdzkzyjds HoaO ttBtOL YO tydh jdzdes?2 "
sEBdEYj S (Gltkej2) 2,2% &OmMh. (90kdOdds 1) d °
WslsscteOWdd Ljtedd Hts d fshmdzj sSewOstlkSd §dddddrt
odzdwdzdj bOCEB2 tsBLOBBSISd, O ISOCYj odzgjhdzd?2 odH

{ ik des ey dzd | afi @28 ded @zis i Lojjtdatetss f Sfdzj § d dzd dzd ©, b H
L jtodzso " & chBjtztzn] §sMmdzi §ddzddec O, kHOdj des 5, 3 %
diodzj hdzad?2 odH L jtedesor 7 tBBdZYJ ¢
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[ ftejHjdzj dzd J Emdztseo dzs?2 CtcOn BOzd Missmisd L §
316832 012 ¢) jtodzsotsy CtOn BOdsMBH jtey O jj Mt |
H' BBfftejH]jddddy BOMMtets?2 HBdd MBttOydo O d&3" A
tcOL ytso tftcjHjdvwdzd BijssHtsB ftshMisOdktseCd {totss
tcOL ytsso dz0 Mlsjteddz! detsy MmemMdzs  fshdjHiEze M j2 ¢

CWWJGls adzdwdedw fddzddzec O dzO sz tesHEZC IST
90dzd ftod fodshd foMmisOdtseo ¢d dzOBBOISSd » B
BsHEzdzr 1: 2,5, MY % dff tc 5[ sy bolz! wyijtelgdv Mdlsts M H
dz’ j ftoj f OcOls’ ;O ds[EzP@ Hi@R2h ook sl o detsfyls! & o HEsL I
dq tBdZOHOE "N 2 CMddZzOdzOL dzts?2 OCIsdo desfMmiss ¥ o HTBSL
Ndo Odzd fted Isj B jteObktey 60 o bjujddj 30 &qd

vjfdzsolzs tsBtcOBBICE ftoso-&6ddzd HpuJ deg g
tcdoOdzd] Mmrt: v ftoesotsHddzd W,jtced3j dzlsdzr d3 ftoj f Ots!
9 HBLdEeGC] 9 JjJH. Jdzd/ I8 EMzseo degtsets € tcOn d30 dz!

1tesy j dzdd thih jMise dvdd M §toddj dsj dé@cretdgrorytze
cerevisiaglAngelYeastCk PRC. ) © HtLdttse¢j 0,5 @6/ dz mMkmdz
72 yYyoOmse. 1t LOojth jdzdd Btetsy jdedWw s ted HJ dzw
osHBBHO ftod § sish J-A3Pls Re@ediHadspil i) fif SStisq) szy s B34 &
Is j € Is tncab &xpert Pro pH (Mettler-Toledo GmbH, Switzerland ; sdlstclz j dzlz 67
B SSHER ftowBSEes Isdlstetso Odzdw 0, 1 1 tOMlse stet
GteOH. ; Bl jJ di3dzz® H tsides] dzmg(dizitisaesicuy Mg tfdize IsE) IstsH <
Yyd M sets gL d&3d e Isj dzw Slsdetsmd Is § dz! dzts-Alcomfitdz(Siberinir
El ettronica S.R. L., ltaly), % ftsB. ; oMt dzte
B stedud MCddz Odastetsdetso " &3 3 ssHsd3 1 tbd f & dgtisidq
sy Bl jHddzidzdd ¢1ff1e, t(sMmdw), 6/ 100 d3dz.

lwiL Ctsmis! 5 J1twekCWdd HE tSftejHjdvdd ftd
CsLddB3d stcO -vVRIKA-&ver e IGombH & Co. KG, GH4r rhdns\C
dzr 2 dzOBtste hfddzHn jdzj?2), ftod MEitstesMmisd 10 B
mMetstsMisd foslsj COdzedw MkeMisteOISO yjtedL Mmilsj ¢ dz

d4lsOIsdMmMlsduyud MS ke BtOBEBISCE 1+ CMYf jtod d&3d dzls Odz
dzj 4 L dz2OUd dzedj tsftejHjdzV ] Bts2-no f tee itttz iy j 23] d
sdydes] tsIs€ dztsdzj dzd § .

[BMEYH]ddd tcp Mmidztko HZOBSKL.tcOn BOdzd Mistsmls d
58, 21N0, 06% &OMMm. 1 sidj EZHOM] ddw 2, 2% d&Ofif
58, 33N0, 04% BOMM. uvHOdjddj 5, 3% &OMM. L jts
BOdMissmisd Hits kZtseadw 58, 41N0, 07% diOmMm. ¢ W
LJtodztor n tSBBAERZYJ ¢, Btsy dgs tsBi W Mdzd Is Isj &3 WO
BOMME L jtedzO, dzs o I8 34 otej 3w, daj BZHOW jIs
Csdzdyd Mlsos CttOR BOZO o SHAs?2 d Ists?2 XJj J HJda

lted EZHOdzjdzdd 5, 3% di0MmMm. L jtodzso " n fsB tsdzt
0,12% BOMM, yybsts wodw jlsmw dzj L dzOydlsj dz! dzts?2 o
MfdtclsO. vMmdztses dzOv CtOn BOZdMistsMIs! L jtodeso ™ 7

JHdddE L L d&Oydlsjdz dz" » W OCIktstetse Isj ~ dats dzts
ovWwLCsMis: MejHr . 4 Mmdedyjdzdd MY sMmss Mdsjetfizdrtise
Wjted3dj dzlsOlsdo dets?2 BBtcOBSISE d, g tetsh jdede ftetslsy
dzde 1 CMf &z OlsOydsdedzr = dLHjtey J ¢ dz2O § jtoj d3j h
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cdud Médisd ftesyj MMOB]. | OodmddsMmis: owL Ctsiisd Mmts
orn By ¢ fttjHMlsOodzj 2O o IsOBdz. 1. RL diBJ toj dzd
ots?2  Wjttdsj dzlsOlsdodets? B©BWOBSISSd, SOYHT j 60 &
hjme ftod 1 lsts MsMlsOo dzv 2O ftstewHSC O 22, 5N0, 3 %.

s OB dzdiy@d¥ dzd] L jtedzseo ' n BBdEEYJ S O HJEZOBIyd MS ks ow

O dd U] ME OW oW C B!

| O q Odls 0 Gdcdz |60 Bqad 120 dsdodz] 180 asd
1hjddy® dfMa SHAdOW 594+12 1001+24 856+16 821+21
1hjdedyO tydh j dzdzOv g 561+9 912+18 66811 652+19
1hjdedyO tydh j dzdzOVv g 498+16 785+33 634+14 615+11

O dzOdzdL sz yd dzgdz" = HOdzdzr », fB8COLT 90jIs, ylsts
dz2s odzdw jls dzO § sCOL Olsj dz2 HJ dzO0Bd Yy iMtdsRe v Lk sinisty
sdo des? wBtOBtSISSd Mrtc! v, LOS d 5 jeEts L Os jteh j dz
2,2% mMfsmMsemMlsolzjls Mmdady jdede ovwLECBMIsd dz© 21 %, S|
Ljtodztso ™ 7 Bt yj s, 8COLT"90jl jhi d&kyhd?2 wLjLk
Slsdesmdlsj dz' dgs dMrBHdSEets Mrte! w. 1tojHMIsOs dzj dadz" J
B dzj dzdWw fddzddze © L jtedz@, © tORBE OR toj MztemsMe jtoj & (

ltcddsj daj dedj fddzddec © f sHECOLEZRj 9 Ojils kHOMz) dzd |
dzd &3 EZHOdzw jIsfqw d BdZ hjj SCdzdyjMmsets dBdStotstce O
tesBdtsdzsedyj Mk ydmbstslskz Bdtlsjrdtsdtedy MSdr ft
sr fsMmMisOdtseotd ftotse dz20 MOBsL OCdMOdzd J .

I sdzlzyj dzgdz" § tojL lzdz IsOIsT  dzOG dzW H dzts d dzdzt isted telz &
Bdtsdzsedyd Mk ydmbslskz L0k MO. uvOL, dOttOMlsOdzdJ
ots oafmMjrn 90ttdOdzlsOr L jtodzsor 7 BBBAEEYJ S Btsdj i Yd
Cdmdzslsdetsmisd o o 0OtdOdzalsOr L jtodzO §tsmdzj ¢ ted d&3j dzj dzd
Misjtfdded WWJjCIlsdodesMmisd ftoddsdi dzgj dedw fddzddze © o € C
ecsfted B Mdi2 d RBISCtststcOddL @dses, MfsmMsemlselzs h dna
cduimsédn fsyjmmse.

1
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1 smdzy fdkzkyj dedvy tjLEzdz sOlstse ftoj Ho Oted Is §
tc Ols ts tc dats § MmMetcOY do Odzd J tcOMMdzOIsted o O d3" ~ tsSB to
s ©B dz. 2 .

OB YBCDL Olsj dzd L tej dzs?2 BtOYSd d BOtwHT

] OO®R) ISts’ 1 5C 0L Olsj dzq
Wt Ihjdd| 1hjddyo sy 1 hjddyod sty
dfyatsH o Ot d Odzls o Ot d Odzls
sdltok j 30% ¢ dMmdzslsd 0,74+0,05 0,43+0,4 0,42+0,5
pH 4,02+0,11 4,37+0,09 4,42+0,08

[ OfMffse OV Ctsdayj dzlstcOyd

o sHEs, %6/ 100 f L12:003 0,87+0,02 0,77+0,02
| j16OMise 5tej dzdz” 2 X e O 0,17+0,04 0,13%0,03 0,100,01
[B) j BAzOY HisdzW { Isddes| 11,66+0,11 11,80+0,10 11,88+0,13
]T nsH MydlsO, HOdM Is| 66,12+0,07 66,31+0,06 66,35+0,08

b dzOdzdL BtotsHdz dzes?2 OSCIsdo dzesmisd, ¢ 0L Odz, t
ftesaHdIl ) di3jde' h j2 HEsdzj?2 ROtOMlsOdzdy Isdlstck
dzdd fofMmiststesdedzi 2 RBJCtetsW dzster , ©WOL O o Osh j2Mmw ‘|
dzdydd S OLOlsj dzw8 %c19,” "Gitsls ®tc 9oV tecdf@ dals O ) § tod

l tjLbkzd sOIsj Btsdzjj OSCIkdodsséts Btotsy j dzd W,
fpr to! w BT dzd kfo #3j3d, dakz ydijL d® s3I yjets, B | /
odd&zO Hts 11,88% tsB. (bt fLotsddddks ko jddydls: |

1 0Cdzs yldgd s j L 2dz? sOsOd3 dMmMmdzj Hise Oded 2, kMl
sudmis¢d Ljtdd f feddjdjdd 3 jrndsasedd §d
sBdzsyj§ oLetdvjls HBdI! MW Mmdedy jdedw o w L !
fsLodY jls MdedL dls! d&zOttOMisOdzdd Isdlbtelzj @ds2 € d
Btsdzj j Y& ® 2 t©OLO. lted 1Ilstsdz 9 Otcd Odzls' G |
Hesf EMmisd dstsy dzOteOMIsOdedj Isdlstelzj d3s?2 § d Mdztsls dzts
MsCtsd fMsHjtey Oddd (ohststddz 2 RISl dster |
] Cthtstes? MismMsemlsekjlk feorh jddr &BJCtetss

VHOdzj dzdj L jtodesor 7 BBy fretdvjls ( t
sjd3 MO d@3 o jdzdyde o' atsH M dtelsO dzO 0, 23 H

[ Odzdz" 2 ftedjd3 oL By des ftod gy dzvIs! Hdzv M 2
ftsdz! L so Odedd dedL CSslsj B jtcOlskztedzr 7 fMnjd3 ttOL 9 O

[dlsj cOEZtPO! CZNO s.17., [OYyoSCsoaO 1. 1., :
90 5. 1. [YjdCO 1 WWjClkdodsimlsd f§syj MmO 4 dc |
otsHMIse ORF [/ / mdzjBtsSBERZAsYyd |, CsdzHdIsj emMSCdJ !
[ i HEdZOSH dzt & O WOz jddtss 52 2 CtsdaW j tod dzyd d . s tc Off :
dzr 2 bjrndsdzsedy MSd2 koo jtcmdlsjls, 2013. d.

2. stdztsdzj dzSts 1. 1., skteh Olstse [ . 1., [ JH,
[sdmMijoa0O 1.1r., 10LdS¢tse J.RrR. GCWWJjCIsdo dztsfls:
Mfduelssotsd ftesdLoatsHMlsej // RHots d dzOf dlsC .

3. JdLOdBjSCB9O . 5., sO2rBOj9o 0O .

sdsodz j IsjdzH jdzydd L jtodesotsegts tor dz€ ©O-101/ 1 tots
4 . Jomwdzdzd S s 5. b I Mdztso T BdBlsj n dzts dzts €
ltruebwe, 2024. 226 Mm.
5. [sBdBse uw. )., [Osismissea O [ . R. ANcOC
sjdzd COyimleaO Ljttdd d k) 02 dohMicO?lcdgygisBC
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MsrtcOdzgj dzdv d otMmMftesdLotsHMIso O  dzsHSteSHdWY 5y
s CBBteHdZOYydtsddtsects Mo jIsO ¢l tesBdzy 3" L j dgdzi H J
g . -144.6
6. I1tMmMisdditss 1.¢., IftsoO® I.1., uvdrOdG OW
possBteslsO0R g BsSd®RIUujMSd2 MMsOe L j WO [/ 1]
7. o¢ctftetsdir hdzj dedzr 2 St dzd €M t sMmdd: Agric
EmMss?2ydotsets tOLoadldwY tojcecdtsdzOdz’ dzsects Octetsf tesd3r h
tcJH. [.R. mttekzyd?2, 5.1. s0OkCB0O, [.]. sOLOISOJ
8. Jkdzdje (.s5., 41dyjdese R.J. s BBLBEZ Mok
Cd Lijtdseo' n Skd bkt // 1 jMmlsdds dOEzydz = IstclzHtse
stse AjgJ1Juv 1 c¢cytmMid?2 cetmMkzHOMmlse jdzdz" 2 Oc tcOtcdzr
COoCOL: IttmMCd?2 cMmMkzHOtmlse j dzdzr A680CtcOtcdz” 2 kzdzd o
9. RBdjo J.1., 8#8C0yitsce0O wuw.¢., w0Ootsm! CddO
M jSIsder eodzgjHtj dedWv toj MztemMsMmMB jtejc O h dnan Isjn dgtsdzs
t sfpifdd // 1 tetsBdzj d&3¥ tcOLoadlsdw -$8 s tjcedtsdzO. 2021
ANd dzOdzmd e s iPafjjH s Odedw o ' f sdzdzj dz o wORS On
- FGMF-20220006.

vrs 664.149 DOI 1064999/29420253-9-24-34

VtRrRfCVUOUVRLE YtrdRJURSLI 1/ C to¢8ZRUTU1LRC [ R1
somotulrrtrozrm 1 frosuvfl

stsBisdzj o, [([dJlstesh JdzgO ygdzQow del$ 2 tcdf B § stp O )
z2dlstseo 0% uv. ¢.

Wypa1Juv 1] ¢ftmMiteomMCd?2 etz OtMmise jdadz" 2 kdzdo
gdzjdzd s. 1. (1 OLkzdsseamMitsets (1 jtear 2 COLOYd?2 kdzdo j
2] M tets MM d 2 M Cqfidh dzjz0tzoy@isj dzr MS 2 ddzmisdlkzls ¢ tO
CtcOnr BOdZMtsH j i@ i@ dmAtguY v ¢CARA COtolstsW j dzv d d3j &
A1 10U CAjJHjWOM d&" 2 ddeMmisdlskzls fftesd3 hdzj dedats?2 Mt

b dzdets s Ofstetso ! j yYjdzseo j SO o L dzOydlsj dzi dats?2 fyls j t
1 si sz fdhjoOw fJtesdir hdzj dedesfls! t sfafmdd dzOyJ dzj c
sf OfmMder 7 ftesHizSCIsses fdlsOddwy. [MtsBtsy o ded BOdedy  te
desets dz2OL dzgOyjdzedv. 1 bkfpdzsedw i twOfMmlskzh jets MftetsMmO
OClsizOdz! dets?2 LOHOYj2 WwWodzw jIlsfyw Mtse jteh j defise so Odad j
stcOHdyYdisdeder » ftosHEZCIsse fdlkOdzdw, o YOMmilsdesmisd B
Lk fsdmé d foHBBte iy fijlsejdidddztsld s i jtetg i) jd&v I d
slsjyj Mlse jdedets?2 Hdh jots?2 ftotsdg' hdzj dedetsfylsd fp OC yj dak
HESCydd. s sHBBd i3 adHOR Mrt! w dsyjls Brils! , da
azzyh jdds fsyjmmtse §fdhjootjddy yjdseito d
HjdzOjls jets kdzedo jtemMOdz des?2 ftsdzjL dzs? HBSBOOC B2
fdlsOdedw. | ©OREOR fHttso jHjdeder » dMimdzj Hiseo Odzd?2 B
qdze dzd 2@ o Hdh jots?2 ddznkMmlstedd, oCdzt yow fJttsdL o i
h jdeder 7 dazzdzd dets s  tOL OB BISOdZO Misslse jlsMisalzs h Ow
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dsdzsedd L OMdh jdz § Olsj BibTs @838 445 5f8L)ts B 6} tists alzff 4 j d
ftsHilso jteHddzd jets L WWJjSIlsdodzetsfils! Hdzw tOMh g «
ydmdzy d WekdSydodzOdz dzse s dzOL dzOyJ ded v .

sdzé Yyj o' j:Bfjaias RO @2z @idz, tdzdesWttkzClssL O,
nOteMmMtsH jtey O d2 JtesHECIs, COoadlsOydndedz §j Isjnrd
sBtscOh jdzdj, HdhjoOw vyj dedetsfyls: .

USE OF PREBIOTICS TO EXPAND THE RANGE OF SUGAR-
CONTAINING PRODUCTS

Soboleva E.A?, Mitroshina D.PZ1, Slavyanskiy A.A, Gribkova V.Al, Shchitova T.A3

!Razumovsky Moscow State University of Technology and Management (First Cc
University)

2All-Russian Research Institute of Starch and Staartaining Raw Materials Processifig
Branch of Russian Potato Research Centre

3Federal Instute of Industrial Property

Abstract. Human health is largely determined by nutrition. Therefore, the Russian foot
dustry is focused on producing highality and safe foods, with particular attention paid to fur
tional foods. Given the growing demand for this category of food products, improving technolc
approaches to enriching traditional foods, particularly white sugar, with various nutrients is a
ing issue. Therefore, the search for and selection of promising domestic raw materials is a ke
for the Russian food industry, with an emphasis on developing appropriate products. Inulin, f
ample, is one such raw material. It improves human digestion and is beneficial for the intestir
crobiota, making it a versatile, beneficial additive in the development of functional foods. Res
has examined the potential use of inulin in the food industry, including the production of s
containing products fortified with inulin, and a corresponding technology has been developet
method for implementing this technology is protected by an invention patent (RU No. 2845
Conducted studies have confirmed its effectiveness for expanding the range efmuganing
products, including those witluictional purposes.

Keywords: white sugar, inulin, oligofructose, prebiotic, honey, sugartaining product,
cavitation technology, functional foods, fortification, nutritional value.

lojHjwaddzOmdzs § jtemfjCldoOds wOLodldw, dL i
fMlse ® §dhjots? fsHkzSydd o tMMd2MSE2 AjHjts
dzr 7 LOHOY fdh jots?2 ddzHEMmlstedd dzO 1 Istsls ff jted i
CONh jdzdzr 7 ftesHECktse §dlsOdedw. 1teduj 3 tshdase dat
dzr 7 bjrdtsdtsed?2 dr ftesdLotHMlse O M tOMh dtej dac
slseo jIsflseadd # 00bu g l8BHELZE Isr Hfdhjor j. uJtod3ddz
& j §dhjorj fwoHbkSClr fojHmsOodvsls Msss?2 I
Hdw fdflsj BOduj MS et kfslstjBdjddy o Mo
tcsotsets dzOMJ dzj dedw fm yJjdzr ¢ fMdedy Jd dedv tdmMC O to
LIssd3 HOdzdz" | ftesHECIT dzOf Qo dzj dz@ dzO MR t.O
ZOdzdydw o dr MMmlsOej WdLdtsdtsedyj MSd WEkdSy
L3, WEdSydsdOdz dz" | ftesHEZSISr o thdse desd3 dz
Metsets 1 WWjiClkO HMY GcOddL BO yYjdss jSO LO f
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ZOdzt dz" = fdhjor s ddeGtejHd]dzsse M tftej HJ dzj dedets?2 W
fsHisBder 3 dqdectej Hd j dalstsds dBtsdlzls B Is! tslsdzj jdem o n
shdj Mishsedshis: & SCOL' 90! BkOStodwlisdr 2 + WY
mMedr WEdSyd2 d ftetsyj M tBdkj dO o jh jMmMse tstec Odzd
stcjBdzjdzdd o Stdzdyj mMlseo OR, MMlsOoadvs hdr ls 10 H

dsmisd. 1 Moty wyjtejH', BBEONMNjdade j fdh jor j
dzr j] fHtesHEZzCIr, fdkEyOjdk j HtBOoadzjded j d3 tSHdesSE B
ZOdzt dz" = fdhjorn ddztejHd]jddsse € IsteOHdyddedz o3 f «

ulssdls Sldjlsdls!, ybkt ©OLddyudj BiyHEz %EdSyds

fdlsOdedw L OCdzt yojlsmw o Ibjrndsdtecdd dn MtsL HOddW.
SBWLOIjdz des odaj fpjdedj WhkdeC ydtsdzOdz dz"n = ddedtej HdJ
kOdzd". vOCH?2 YBHAGBH fLjHYIBSEOCO]ls GBWL Olsj d dzts,
flsjdd 99 jHjddw © dzgjets dqLodzgj WEkdzeCS ydtsdzOdz dz@ = dc
MzlsmMlsezs s ddzd MBHJtey Olsmw o dzj HsMIsOIlstsydasdz ¢ tsdzg
sr dzj dd&3jsls Mtosetsets tsetcOded yj dedvw s ftetsdmn sy H
Hdjdzlstsea. 1ted 1 Istsdy tslsdzj yoOjlsmw dzdh+ dzgj sBRtSHJ @B
L Issets, HOddZOW fdhjoOw ftsHESYdwY dBydil dd3jls! 1
YydtsdzOdzt dz" | ftesHlEzSCIr fdlsOodedw o thdse dtsdz sted j dzls
Yj zseo j €O, IsseHO C0O¢C BBGEONMNjdeder | HtetsHbkCI™ fdls
LOHOYd, doOfteddit, MowLOdzdzr § f tjnh jdedi ¢ totsB dzj 3

Il dzOfmlstswh jj otcjddY dsHd, EHjdYW odedBOdedj L H
dzr 3 ftesHEZCISOR fdlsOdedy, MtsB | dgdes B ZOH O h dd3 60O
[Hds?2 dL cdzOedz' » ftosBdzj 5, MowL Odzder » M  dlsOdzad j
tcOL dzd ydz' » Wstcdd OmMitpefsdgse s i d@EIBQdzts] Mmow L d M
HzCltse f dlsOdedWi ot B j BndtIOFYO B3N smseMisazs h dds ff tso
BdCtesBdtslsT Cdh jydede O, wWodw jlsfpw OCkkzOdz dz@ &3 d

1l jdzr 2 MOonOot, ftjHMlsOoadzwe hd2 MmMsets?2 §tOCIsdyy
(e MzOHg R "™ 8B LMo Odoe Oj diisMis! e OdzdL BB W o
Msd MOR OO o YdlsOddd yYyjdtsesa iSO [3]. ItBdBs 11
B Mstets?2 1 dzjtcedd Hd&zvW tteeOddL ZO yj dztse j €O, § sMCt
HS cdz¢i Sldeseo dzsc s C sl sdzj des© kEMmoatsjdzdW EZcdzj 9 SHEBSS
LsdgOR Ot © o dfiBHIEdEXdaOjls YdLdajHjWVIsj dz' detsfyls ¢
9" Hj dzj dad j O OIS dzjdtdndsdsdu.dzd ¢ 1+ dzj e dd MOR Ot dzj IstejBlzj
sMsB jdedets 9 Oy dets HdzZwW dzs H] 2 Edmlse j dzdegse s IstczHO (
fMlst 8. [HdOSCE o dOMmlstswh jj otcjdkdY ftslstejBdzptiedj M
cOL O, yYybkt dzg MfsmMsemMsolkjls LHBKGEB I ¥ yYJdzso j € O.
dLotsHdIjdvdidd MOROtt® d I MjBJtedes? teeOdegdL Oydj 2
nOttO, SColtteOv MMisOoadzw jls 10% S Odsted 2 desfylsd H dzj
ktcjBdv j 5" 7 MONOtetH jtey Ohdn ftesHEC k6D d.dz0 o Mb

4 On OtetsL O, fted Jd GJdy hdzj dedesdz dmyf sdz' L ts9 Odzd
d3r hodzj dedetsflsd tWwH ©WOL dzdyder = WkdSyd?2. v0O¢, dz2Of tec
sjdzj d5, o ZOcEtbkH jteydoOshdds OCjdassds d dzd dzOlsk tcOdz
tsd MOS0t dqcetwOjl o ftsdLotsHmMise j dzydey 7 S tsdzH o
ftedHOdd"Y {Isdk fesHESISOE MEZOHS e oCkMO, Gd M
tosySd ~rdzjBtsBlzdZtsydse @3 qLHjddvd (o MmdzjHfmlseadd toj C
dzedd MstezClkzter IsjMlsO d Ctjdksea. 1 dLEOY ddctetsmMets
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ftsdgj dglstsds o fftesdLoetsHMmlsej Hdhjeorn MmMkadas Mmd3j
Mse © Mtote] dzj dzdz” P]. f sH MdzOMIsdIsj dzj 2

1 JMdstslstew  dzO o Oy dgzs tsdzr MOROtetsLr o fdIkO
Mise j dzdats? MOR Otodets?2 Htetsdz' h dzj dedetslsd tsMlsOj Ismw
9 jHEISMY t©OLWOBISCd dsoe' rn Mfiydods def » Mistcls
OMmMmttels U3 dzls ©

zdtesCOv twOmMftesMmisteOdzj dzdzsmils! MOR OO o O
dmf sdz L so Odzdw o COyjMmkej Bdtseor HsHEZCISB
sEzOdz' desfls' ftedtsBtojlsOjls tcOLOBSISCO dgj IstsHts9
Yyd dzdztsmis d .

l Hj2Mmlsoky PS5 OLH® ¢l tesHEZCIT WEd ydsdzOc
dzO dz! dzr § . RdzGtej Hd j dalsT fdhijoerj WEkd ydtsdoOd
ftoej HMMisOo dzj dz2O € dZOMMdW d S Oydw WEkdeC ydsdzOdz' dz" =
HezCIlsses fdlksOdzdw. wtejHd BBz "Sets OL dzstsBteOL
hjmlse, ®BdEZOHOsNMNdR 1 WWJjClstsd3 ff t5H HEjdd ) jOpEAY G SH J
Yydimdzs CStslstste’ » ontsHWYWIE ftojBdBlsdSd. dtscdzOmdzs
HEZ 90ydgj2"dr WEkdSyd?2 CdhjydedScO: HBHHjteydo
Zsycd ¥ jUbhHpsyddscts kwOCl0O; o' hOslks bkfss2y
LOBBdzj o Odzd W d3; Ctdestetsdzdtekzs s Moats2Mmlsa ® Cdh jy
Lo Odzdj SCBtelsEtyjftsy yd » Ydtdr = Cdhdsls;
Cdh jyded€ O d EdzEyh 0t ls fMtsmisswdzdi Jjcets  dzd3kz dzd |

l Mmoslke jlsmisodd -2 14 «d oicsHEEBO 1L fdh jor j W
sftejHjdzjdzedY BdWdHBGjdede' = Moats2MmMlsee. 1tjBdt
tcj o Otcdo Oj a3 j Ctslftsdzj dzls' gdhd. [ded LB OIS
Mk OCIsdodesfils! L OMdlsdes?2 BwBJStesBdslst Cdh j yi
Jd destedzsOdz’ dz" 2 MsMmisOes d Bdtdsedyj mMikzs OCIsd:¢

{fteinjdjdd] fdhjera fttjBdtslsdld 6y tcd atsisd
s ZOmmdi S Oydy BdtlsjodsdscdyjmMSs? fesHEzSyd
BdtslsdSd wodwslsimw dzjffjtejoOtedoOjd3r &3 §dh jor
ssdS sz Sdh jydedSj, BHROSCEK MLHOsIs B d&zOG Y tod
Cdh Jjyded € 0.

ltejBdlded MismMtseMmlsaksls ftsHHjtoY Odeds datsts
ZOMmlstswh jj otej 3w dBdescdj MOz do 08 sfpw ) f tets
LOBtsdzj 9 Oded W d3d, Mo wL Odedz" d©3d Mts Mistej Mmsdy, daj
Mise jdedz' » HtosHEZSCIsse Y dlsOdedw, ftodj Bsdz Odzelsd B
sd¢d Mudlsos lsmw BHddd L 90xydr m { dzj d3d dzlstso
sjrdtsdzcedd ftosHEzSIstses § lsOdedw, BESEON j dadze R
ftosWddzOCIsdCkEz LOBBdZ) 90dd?2 Sdhjyddso, wodvw,l
20 MhtcOdzj dedj LHBtse! v dzOfmj dzjdedj s [ 5] .

ltejBdlduimédy ojhjMmsoO CdOMMd¥dydeizs s
sjrdsdzsedd fsdzzyj dzdv d B &ZOMisd f tod d3j dzj dzd W
SftjHjdvshdd fteddzOH dzj y desfls: t©€OL dzd ydz' = §
de rd®Bdui Sy Mbtesjddj. dltsdls sldjlsdls!,
MzOo zd o Ojls OCdj dR WdLdosdseduimSd) Mmots2m
ZzdLlz o 9 jtwnddrn EKigH jjon@ias csj dslAcOEYsdas (r sv), O
B dzlsdolzj BBsMis! OdzO! tetsB dzes?2 RIS tetsBdBlsts? -dts
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ssBOSCIsjtedwdid. o6 d2OMMUEs ¢lftetwsH ACI1S52 304000 j o § W Izds€
yd dedvw. wvjtedddds d BftjH]jdjddve, ideidp ds tekin @-dOitd
HT , BdzdfEtsdzd NOR OtedHT , RsesOlstsdde | Mfdtlsr , O0dd
COdd Ui MSdj dedL Sz SEdzvteder | d dgj dgOfmr 0 j deder § o
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1 OBtsdzslsy y1doqfS o d dilsof? ¢ wisddsddd dgy e3P S'tses ¢ . R.

LjasteemhSd?2 dOydsdOdz def 2 Isjrdeduyj MSd2 kdzdo j

[ i HEZdOKEBHA 2 ctsfizH Otefise j dzdz j2dzift. S ts dztsuc@fAuQ tdifss
1 JazstezmMMEse s ez OtMmise j dzdzse s kdzdoe j temdIsy IsO

5l M etsmind 2 M- )b dzplz0tray@dsj dz MC 2 ddzmisdlskzls CwOR d
BOzMtsH j oy OhijWedfsdzdfri@ds! Wy 11V C¢CAJHJjtOdz dzr 2 dMmMmdzj v s
Wddzw disddzed ¢. 4. [ BtemrOe

0 dzdzts s Glytgwa j H j dets  d I dzj HtsO®aEdLl ME t5& B BPO H j dzj dac
Ok dz 5 ©OL &jtelz o e JdEOE A dily Aagdd s dzd o ffigfciists. n
JoOdzedV SCOR RO dz¥ 7 CteOdkzdz 5 otej Bj dzd GlsMsOde O
BOd dgs?2 MMy jdr dd B' &2 wOMMdisslsej d ©WH dSHJ dj?
(250, 1000, 2000 k). 10ddkzyrdd SBLOLGd HA&Y o

34



cstomfof R 4L It IRAVISLr30e "3 (9) [/

cejMMmMdd o jthdtsimisd BSddCO: 1) HdAdv &j6ds
b tc Qo dzj ¥zd jesp: (54819167 0,00314% i 0,00000%F + 0,0174€T i 0,0017532 +
0,000208) : 2) Hdkv &jedscs ydoddHeO sBi j BsdY1
= exp(7,04527i 0,01784Di 0,00001F7 0,05308E + 0,0040€32 + 0,00198) ; 3) H
yddzddzi c® B j Bsds 2000 d3dz d3ts¥i 5 e (7,581B2( 1),00488Dj+ Is
0,01548% i 0,0021€32 + 0,0001€(%) ; WiHGMOH 8Q| o thiak® sk Od e C
Bgqdz, 3 &ddz, 4 BwJds, 5 RwJdz, 10 RJdz, 15 &Jdz
Bddz, 55 Rddz, 60 wulikdsdzy.j.dzlsHs® y2(40 € dgP&)BO dz' dztis 2
10%, 3i 15%, 4i 20%, 5i 25%, 6i 30%, 7i 35%, 8i 40%).

sdz¢ yj o j:tligdpiseO e PE@2E S, Ct0On BOdz' dzOW My |
Wd mMétsy t©OLHJjdjdd), &sHidk ictimmdd, {§td
CeOR BOdz, kjndsdkscdujMSts] GBStkzHtso Oded | .

THE PROCESS OF STATIC SEPARATION OF STARCH GRANULES BY SIZE
IN THE FIELD OF GRAVITATIONAL FORCES

Zabolotets AA.1, Novikova NM .2, Litvyak V.V.3, Solomin DA.3, Ermakov Al .1

1Belarusian National Technical University

%International Sakharov Environmental Institute of Belarussian $tateersity

3All-Russian Research Institute of Starch and Staaritaining Raw Materials Processifig
Branch of Russian Potato Research Centre

Abstract. The study of the process of static separation of starch granules by size in the
of gravitational forces was carried out. To find the dependence of the settling rate of starch gi
on the settling time in the sedimentation zone and the concentration of the starch susper
number of models for different sizes of graduated cylinders (250, 1000, 2000 ml) were consi
The response surface regression model was the best fit for all cylinder sizes: 1) for a 250 ml
ated cylinder, the model is described by the equation: Y = exp (5,481®806314%®i 0,000007F
+ 0,0174€C i 0,0017%22 + 0,000208{); 2) for a 1000 ml graduated cylinder the model is ¢
scribed by the equation: Y = exp (7,0452D,01784D1 0,00001F i 0,0530&Z + 0,0040€32 +
0,00193C); 3) for a 2000 ml graduated cylinder the model is described by the equation: Y :
(7,58132i 0,00186 + 0,0154&X i 0,002160%° + 0,0001@T); where Y is the sediment, mlit
settling time (1 min, 2 min, 3 min, 4 min, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 35
40 min, 45 min, 50 min, 55 min, 60 min ... up to 240 min); €ncentration of starch suspensic
(1 for 5%, 2i 10%,37 15%, 4i 20%, 5i 25%, 61 30%, 7i 35%, 8i 40%).

Keywords: settling, sediment, starch suspension, time, process, static separation, regi
model, gravitational force field, starch granules, starch, technological equipment.

lojHjtidddei J ftoed tOLOBBISS ] Isjrdtsdzcedd € d
O3 BT &ZO d&O2AHj 2O MmMdzj HE® h OW Ctstetej dzv y d 5dzdz
CtcOn B3O dz! dz" = G teOdzlz az, tcjydhisdz € dmdztsls s[a3s yg
Mots2MmMlse CdMmMizslsdzsedJHtctdzdL s Odzdetse s § tcOn d@3O dzO

l fesmdzjHimseady B" dz MH ] dZOdz 9" atsH, yYbts Ctd
s CtcOr BOXZOe, CBlststcOw MM dkd L OC dz¢ YyOls!
Yyd M2 MmMbtckClskzter CtcOn BOXZO d tiGclsy o dziizj 38 O
BOdz! dets wMEh j Mise dzvw Is! YyJ dzj dzOff tcOo dzj dzdztsy dL d3d
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BdXZOGtsHOWY BBdzjj cdkzetstts?2 ] tcj tciOm ttsts fifdz S Hedad dgz Olsigts
cduyuimMSdds +{ sOftsdz C ZzOMMdW dS Oydd SCtOr ©3Odz! dz" = G teC
ZOf tcOo dzj dzdets dzj dzgW Is' Mo w2 Miso © dzOIsdo desets CtcOR BBOC
Wdydtekzs hdrn WOCkttetse WdLduimMSédn, ~"ddidyd MSdm dd
odzzIstej dzgdzj 2 MlstckzClskztcr CtOR BOEZO d ltcOy O smw dzO

1 O)ydzgr @3 dgOkzydzr &3 d bjrdsdtecdy MSdds OMYf jSlssd3 H
MiBets tBtstczHBo Oded™w HdzW t6OLHJ dzj dzgdv CteOn @3Odz' dz' -
Yyd MmO MlsOlsdyd MEsets t6OLHJjdiddy CttOn d@B3Od dF n cCttOd

AJddmmdzj Hse Odedd ftesyj MMO MisOIsdyd MEsets ©OL H,
oz o ftdzj ctOQoadlsOydsdeds » Mmd dz.

[Bl i€l d d&jIstsHr [ gfifninidy sids o Pfogdddzj Hiseo Odzad W W 9 dzW
sets S tOn BOAZO. lteJHABIIstsdg dMMmdzi Hise Oded W W 9 dzv dzfn
BOdz' dzf 7 CteOdzdz 5 wWOL Btk o dzi cSteOodls Oy dad

l "tH] ftseojHjddw 1 CMYf jtcd 3 dzelsOdzt desects d mMmdzj Ht

Totcj 3w tslsMisOdoe Odzdw (1 d&ddz, 2 dBddz, 3 d&ddz, 4
30 d3ddz, 35, dBJds, 40 dwddz, 45 dddz 50 dBddz, 55 *B

TCtsdzyd delstcOydvw CteOn d3O0dz! dzts?2 Mk jdr dd (5%, 10

isBl Jdg tOLHJ &Y jBs2 CtcOn 3Odz! dets?2 Mkt jdr dd (2

bUymdesdzsedyud MSdd thMtsej dzdesfilsd MisOlsduyui ME et tof
CtcOdze dz s tOL BBtk o Ftsdzij cCtOo dlsOydtsdedz =« Mmddz
Mstcedtetso Odes dzO tdfm. 1.

ltesojHjdedd + S jteddid dzls©O© dzOyd dzOdzsfp: M tslsB 5t
Mlso O dOIsdo dzse s COtlsY j dz dzgsets CteOn GZOZO. 1 sMdzj
B Qo dzv dzO ! 9 5H O, oMMy Hjtoj di3&i" do Odzts ! Hdzv  f 5dzlz y.
YyJ dzgstcOydd, HOdzjj BMEh jMlseo dzv dzsm:  jtoj dzd e Odedj M
sBl jBO. 1td MsOdujMSEtsd tOLHjdjddd SttOR B3Od dz
dzr » Mddz dMfsdz L so Odzd ! 3 tede" § ydadzddznter 250 d3dz

- _J‘.C % Toosng Sk Vo )

lLojhdoOdd] dOdodzst 1 syjmh LOL H'dz;dzo[w (
Mz desg nhes s duj MSdj Ghesj ddshlsd MsOlsdyj NS et
CORROd d 7 cCwOdkd 5 ©OL &)k o fodj CiC
[BMmMEyHjdd] twltciaz] lspPdztseo dmMidzj Ms®OBdzdj ME 6 5] GOE
CcOrnB@BOdz! dz" » CctcOdzzdz fts tOL BBJ telzTdp Jtsdzi GCtcOoadlsOy
VMilsOdats 0 dzj dzts, Yylsts Btsdzj j Stekzfdzr j yomlsdyr CtcOn
Yj B BjdSdj. wltstesmls! MOyHjddY yOmksdy Isjd& B
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s CstesMmis! MOy HJjddY yoOfmisdy Isjdg Btsdzr hj,
fjdtdd. l1td Ctdyj dlsteOydd CteOn 3Odz des?2 MMy
SH&ZOCtsotsd3 tsBI jd&3d dBJtedzr » yYyddzddzHtetse ttOL dzOW
CtcOn BBOdz! dz" = yYyoOfmlsdy o tWOLHJ Y] B2 ydwhedlsd
Bdz " jets Itejddw d MskzHOtj dd2 yoOfmsdy &iyHE
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VMlsOdetse dzj dets, yYlss o CtLOR 3Oz dets?2 MM jdt dd dd
ftoesj Ssdtcso Odzdd dzOBtSKOIstcdzs? EMlsOdzso ¢ 5 ttOL H
MisOdoe Odzdv, dzj sBrtHd®BS o jMmisd OMusl Isjaddud MSd
LCMY jtod d3j dzlsOadz! dz" j HOdzdz' § yYyOfMmlsdy dBjde " jets tcOL O3
dzdvw oi3d 2z dr yoOfmlsdy, It Hdzw Ctkzfdzr n, Bdzd BEHLEIS

rdzw Btsdzj 4§ + WWJjCldodzsets fteso jHjddw syl MO
Mlsedy dzO0 MEBtetsMmis! BMOYHJjddw, Edkjd' hOw eowL Csfls
hjdedw Jj bl jteOlskzter. ltod 1Ilstsdy3 Isj i3 J cOsktck |t
Covw Cdzj2MmlsjtedL Oydd SCtOn d&3Odz dz" = GteOdzzdz, . j. Is

[ dzv dOa sy HjddY LOsadMmMddismisd MEtsttsMmMisd BlsMisOd
slsMisOdo Odzdw o Ltsdzgy BMOYHJddY dd Stdyd desteOydd ¢
BHjdzi 2 HAY tOLdr » OLBjtetse ditedzr = yYyddzd dzgH tets 9
BB) . 10ddzEyh dds tsBtKOL BB HAZW oMmjnr tOL 3] ese Y d dz
desisd S dZdSO0. 1| ERZttOosdzgj dzedWwr dMmMY tsdz' L s Odz" Mmdzj H

I YishMOHE, didz

T tisatey d3W lsMisOdo OdzedwY (1 dddz, 2 dddz, 3 d3q dz,
B3ddz, 30 d&ddz, 35 d@3ddz, 40 dBJdz, 45 dBJdz, 50 d3qd dz,

T i CBdzyj dzlstcOydw CtcOn BOdz! dzisTD%,Biz1HA, Hid20%W & (1 H-
25%, 61 30%, 7i 35%, 8i 40%).

[ dzv 3 edetsec s yHazg dglses P z2 584 dsfily” 9 Oj Isfw ke Oo dzj dzd

Y =exp (5,481916 0,00314®i 0,000007 + 0,0174& i 0,0017%¢2 + 0,000200T).

r dzw a3 edetsets yddzddzntc® 1000 d3dz/ 66 d3d3 d3tsH j dz

Y = exp (7,04527 0,01784Di 0,00001Fi 0,0530&C + 0,0040€2 + 0,00198T).

[ dzv a3 edetse s yddzddzntc® 2000 dgdz/ 90 B3 GBS H J dz

Y =exp(7,58132 0,0018@+ 0,0154&X i 0,0021&C? + 0,0001@T).

I My fOttOdi Ister HOdzdz" = BSHJ dzj 2 W p<®O0OUE MW MISOIs

vOCYJ BT dz o ftsdzdzgj dz Isj mMisr dz2O MOy ME ke L dz
fjiemMdcddsets O0dOddL 0. st WWdydj Gsro dafgdztsynv i ldplsj Gso
U med L dOydds” 3d ( Hdzv 268,800 0001 dBwidgzY 2 Syaf datfcddzr
1000F=6884,39p<0, 0001; HdMv yddzd dzF=£836,8tps80 ,j @BEEL )2,0 0Qls &
LT 90jls dzO L dOyddismls: eofmijrn kZttOoedzj dzgd?2 tojctcj Mipdd

10 . ft2j HMisOoadzj dz@r GOV dud MEdy LOadMmddsMmisd
slsmMisOde Odzedw d Ctsdzyd dzlstc OUd oy J Sdats@F: d3Q dizd dyts[ 0z 0 EsffOiH ck
Mts otcj d3d dad d3 tSlsMisOdo OdzedwY o ke jdzdyde Ojlsmw M s

l sdzkyj dedzr | tjL Edz sOIsr dMmMmdzi Hiseo Odzd?2 ME stesMmisc
tcOLdz' » s B j@3E Bitedzr = yYyddzddHtcOr d&Bsckzls { )
Bj dedetse s Isjrdesdzsedyj MSséts SBtczHES OdegdW HddzW tOL

RLOJMsdes, yYbts olttes? LOCtsdz R. 1! 8lksdd (1)

v Isdv dgflzd Mo (2) [8]:

F =ma, 1)
G HFjTi ) d de® BO &, MC stej dzd § ,
F :%, 2)

G HR=MAT d i3 Zdz! ) (¢ tsdzd W Mis gity jH efpfjtedmtfnispisw s sy € o,
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l ddzj cydOdz dz" = MmdMmilsj BOr BlsMyy SO ftesdL ot
BBy dzd O dzO Hj2Mlsolze h j2 dzgO dgjy Mmddzj.
lsttes? LOSHd: ! ¢6lstsdz® o ¢ &OMMdyj MSs2
Hody)J dds dBOIjtedOdz dets?2 IssySd. Il tojHYf sdZOGO]Is
o8 otej d3j dzd. vtOodzj dedv, Mistslse jlsMmilsolze hdj HO
dzdw BBOIsj ted Odzr dzts? Iskastay@ oddzjdadef{w dsdn detshdz® dfFHS d BO I
VicOodzj dzdj olststesets LOCtSdZO R. 17! 8 btsdzO d3ts:
dzj dzdzts?2 fd dzr
dF:deiu, 3)
dt
G HAM=4dVi ¢+ dzj d34 dzls} idfQifriis dzty(f Is + dWi ¢ Mdzjj igdg alaB,0 tc dziFT B f5 )
Ctsdzj ydes GO dzOW H j 2 fisfe- ARV O dztsidOdztsts] Is! s fifddz0O) . (
Cts?2 LOfdMmd, odzkzyOsls kZttOodzjdzdj, o' tcO)IOEWQ:¢
dzd dzdJ Hody Jjdedw MY dztsh des?2 MmejHr (o YOMlsdesmls
Csflzdc o dzj dzd j G2 dzj t©O, O 99 WeL(CHERS HyjtfdelreNeta(iflg) diz iz
glstsCMO) [ 9] .
) O dzf ul tetsp j HJ dzs dMMmdzj Hse Odedd Jsyj MO *
CtcOdzze dz 5 wWOL Bjtelz o tsdzi ctcOoadlsOyddedz = MM
1. 16dzjd Stkfdr j yofmlsdyr ¢ tc OB dIPlsids dzs,?2 .
s CtstesMmis! MOYHJddYy yoOMmisdy Isid3 Btsdz hj, yddhi
2 . 4 C stotsmis! sMOYHjddY yOflsdy Isjd3 BBd Nh
mMemf jdLdd. 1ttd SCtdyd dzstcOydd SCtOn BZ3Odz! dets?2 1
ZzO 9 BHJBBOSCBotd GBI jdBBi dBjteder = yYydddzddzHictse fo
ydd COnB@BOdz dz » yoOmlsdy o t©OLHJ &Y j B2 »deyg
Msedj Btsdz hjets Itejdzdw d MtskzH Oty dzd?2 yoOfmisdy
3. uvMmMlsOdzatse dzj dets, Ylsts o CtcOR BOdz dets?2 MMy j
ftesjClsdteso Odzgdd dOBGSEOBtedts? EMsOdseSd {1
MisOdoe OdzdV, dzgjtsBrtBHdHBS o jMmilsd tOMmMyjls Isjr dad y
LMYy jtod d3d dels Odz! dzr § HOdzdzr | yOfmlsdy o3j dz' h j ets
dzedw BBj 2¢dr yomlsdy, bt HdY Stkzfd 7, tdd Bk
cts feso jHjddY Hftsyj MmO GlMisOde Oddw Mmdzj HEJ
Edzj dg# h Ow ow L C tsfyls: d f dzsldsihmls: MmMtejHr fllsjc
L Issdy Isjd3tf jtcOlskztez dBsy des s " Ols! tsyd dz ts fi)
BOdz' dzf » CteOdgzdz, Is. j. Isj B jtcOlskztcO dzj H tsdzy da
4. r1dw dZOABYHjddY LOsdMmddsmisd MEstesmisd
slkfMisOdeo Odzdw o Ltdgi tMOYHjddY d SCtdyj dlsttOy
BsHjdzj 2 HAzvW OLder » tOL Bjtetse d3j tedz" =y d dzd dzH
BBB) . 1 0dizeyh dds sBtcOLtsd3 HdzZv ofMjrn ©WOL Bj totso
desfisd wsils$ dzd € O:
THdZY ogjtedetsets yddzddzHtc® 250 dgdz/ 39 dizd3 d3tsH J
Y = exp (5,481916 0,00314%i 0,00000% + 0,0174& i 0,0017%22 + 0,000208T);
THdY oijtedtsets YyddzddzHtc® 1000 ogdz/ 66 BBz BsH
Y = exp (7,04527 0,01784Di 0,00001Fi 0,05306€E + 0,0040€22 + 0,0019HT);
iTHdZY oigjtedetsets yYyddzddzHntc® 2000 d3dz/ 90 d3d3 d3tsH
Y =exp(7,58132 0,00186D+ 0,0154&> i 0,0021&0%2 + 0,0001EX),
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GHYTI sMOH ts€i,0 tafdzv lsMmlsOdoe Odzdwy (1 d&ddz, 2 dddz, 3
20 d3ddz, 25 diddz, 30 d3ddz, 35 dBBddz, 40 dzgdadzai 45 3
Ctsdayd delstcOydvw € tcOn d3Odz! dzisTD%,ilz1fH%, #1020 Hi 25%d 61 808y 5 %,
71 35%, 8i 40%).
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tctso Odzgdets? ) twOMisdlilsj dz' dz" d3d S iR tsdzj dels O3 . 1 ted ud
ftccHso tsdz! flse j degdetse s M ! W Cotss sfw o tOLoadlsdd
Y fsysoOodgdq otLHjdz 9a0O0dedw / o' cOh do Odegdw / ff dzOdz(d te
d BjLGfOMdsNisd M w COC tjMkeMO. wdjHkjls Gl
9jCltste] ojHjlMmw OCkdodsts, o I3 ydimdj 0 yjd s
frc! jor n t©jMktemMss Hdv fofdjHkzsh j2 §jtjcOBskSc
sl dhstsyddS Oo®d fdjLd » CERftd dsss ) yj d
dv COyiMmsoO® ydLdd. vOCHj] COC d ot ofjjrn GliOf
tedlsjls ftoedmikzlsmMlsolzjls o CtdzHdlsjteMCts? tlstcOMmdzd. st
Hdzj o dese s ©6OYdsdz® E yjb't6jf dL Hjmwisd wsfndY d

40



cstomfof R 4L It IRAVISLr30e "3 (9) [/

tcOL dzts?2 f jtodtsHduydesMmis: 8 fslstcjBdzwels CtsdzH dIsj te
CsdzHdIsjtemMSdr qLHj A2 ttoshmdw dodkd MthmisOse dzwv j
dL MOdr = or MsS¢dr fCOLOIjdj?2 o ddt,.

szt yjor j Ciipdizma®:j cmC OW SlstcOfmdz! , ¢cLHBttso On
dzd?2, dzlsted j dalsr, dzOydtsdzOdz! dz' j ftetsj Clsr .

COOPERATION OF BUSINESS, SCIENCE, AND REGULATORS

Savenkova T.V.
Plekhanov Russian University of Economics

Annotation. FAO and WHO forecasts state that by 2040, the majority of food (proces
will be engineered, and in the dairy/meat sector, combined with plant components. The reas
the global limitation/availability of food raw materials are rooted in the development of innova
in agricultural technologies for working with the chains of cultivation/growing/planning/saving
prolonging the quality and safety of raw materials as a resource. It should be noted that in ou
try, work in this area is being actively carried out, including with the aim of increasing the r
tional value of raw materials for subsequent processing. Therefore, familiar foods should b
sources of beneficial components to reduce the risk of disease and improve quality of life. A
sectors of the food industry, this priority is present in the confectionery industry. Confectionel
daily staple for four out of ten Russians. Overall, 91% of Russians consume confectionery a
ing frequency, and the average per capita confectionery consumption by Russians is 26.3
person per year, one of the highest rates in the world.

Keywords: confectionery industry, "healthy" modification of confectionery products, nu
ents, national projects.

lojHjUaj HOdzsdzr 5 OdzOdzdils[cf Sdzs o ,2 023 vedsai@is 58 N
CsdzHdlsjtemMCdr dLHjdd?2 © Hjdzjydesd3 o' teOy j ded d
HdgdZOBd S O o' tcORYP d2d, WOy ¢ cStHEz. [ Odeder §j
ModHjlsjdz Mlsaksls 5 MrteOdzj dzdd MlsOB d dz' detsc s
HOYJ o kfMdtsedwrn tsMlsO yjdz. [ Jdwelsfipw dzdh s |

uftetsf O tr dg€ ) CSsdHdljtmMSds dLHj k]2 Mk
0" GOy jdzdd, O 5 GBI jBE o MssddEsfhsdsd o' 0
15% 5 Sldtsh j dzd ¢ €. IS Isfylstod BRiQILBEd o tsOY j da
dzd 3Ot s 9% s wBI jdBdz © CttoLrddzgj fJtesHEzCIstse
Bddz dzO 5 MtcOodzj dzd¥ M tesh dzr d3 6 SH t503.

[ Odgdz" | Mo dHjIsjdz Mlsekzs s tsB ko jddyjddd {t
dj Mslstey &0 s0¢d) ©wdMmMSd, COC: CtsdjsOddY vy
BOdzdw yjdz dzO ddzetcjHdjdzlsr d EZfOCtseCk, BOt!
slsteOmd Mt &l Meslse jlsMlse so Ols! Mo o] d3j
o Odzdztsj] G dlsOdedj d ojSlktste OLoadldw dzOf 0o dz,
ftesHikzSCydd: MtsLHOdd] ddzdetseo Oydtsdzdzr = Isj n dzts dzts
flswd ScOddL BO Yjdso SO0 5 Sdidyuj NS sdkz MmNt
misd ; dmMf sdz! LsoOdzed] dMrabHdSes Mrte! w ) L OH
tjhjddy LOHOY Yt fksdBdLoydd d MsOBdddL O
CodS btoj dzs sy shsedts? §dh jots?2 fesHkESydd.
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[ Odadz" | LOHOYd twjhoslsmw yjtejL LORj dlz IstcOHd yc
dzd € d , GHy dzj sBratsHdBBs Mmdzdy jdedj MBHJtY OdzdWw MO~
tOdz dz" § fHMdzOMIsdIls) dzd, fted Mmdedxjdedd MmtsHj ey Odad
sOltstecse d BsHdWJdECOyYydwy yydseotscet ¢ i tsdzj dzls O, Is
yj dedzsisd fMtsmMisOo O fsHBEOs s ©SBSEONOE N dj Ctdif
or j Cwdzyj delstcOlsr, Hdhjorj otdtstdd, Od Isjtddlsds
BOaCd d Hts.

[BIl jCIr d o3jIstsH' R iffipdgjday sies@d@diz] W tetso sH d dztsfy!
sBtcOBBISCd d OdzOdzdL O H Odzdz’ = .

[BiEYHjddj Gtedjdsdiese tOLodlsdw CdHdlsj e 3
dez ¥ f j emtujtsiLindteda].j d odzgj Hisj dzdj MdMisj i3¥ ddzlsj cteO
Yyi mMlse® d BjLtsfOMdesMmisd Mmr ! v d CsdHdlsjtemMSdn dL
¢Cd d RrtcOdzi dzgdvw dzO BOL ] Htesyj mMimdsects fSHARSHO (d
sBjMyfjydeOshdn toj OdzdL Oyds v jnmndesdzcedyj MSBsets Ml
tcOLodlsdw lsteOMmdzd .

{BdMfjuddd] bijrndsdtedujmMisl djLOsdmdBshisd
O tcOo dzj dzd ¥ ¢l tesHiSotsdz! Mise j dzgdzOW B j L 5 Ofpdatsfmils! &
cmMCobLder ré bjrdtdted?2 f LOBE dlzlsr &3 ydqe dzsdz ff j toj
sHds dL dZOfis0a fedeg 2 f tcsHEzCIstse desoatse s §f € tsdzj dgd W
(B ddzOlsstedCd d HtedydL dzj dzdztsets Wstedidtetse Oded W L (
Mise j dzgdgs e ts Mmr to4 W,

1dhjoeoOw d fjtcjtceOBOIsr 9 O h O ftotsd3" M dzj dedets fyls ' ¢
tesBdBlsjrndetsdzsedd Hdzw oM jddw 1 WWJiClsdoe desfylsd
dMrBHdses M t! w d Ctdgj ydets?2 fwosHkzSydd d M-t
dmMf sdz! L soOdedj W jtedsj desde’ » (e f OtcOlstsea d 14 teaffosd dzd
Bdyud ME B2 Jtesdgr hdzj dedetsisd Bdtslsj mndesdzsedd My sdzd L
fesyjmMises d fesHkCkse, vyt mMishsemselkjls fdsdy.
WiClkdodesisd #HOegOyte By mMe Oow ftotsd" " dzj dzdetsfyls '«
Hdzw" tcOL tcOBBISSd dJdzedzso Oydtsdede” » dzj S Otcfmise d IsjteOf
dets s dzj yj dedv, Edzzyh Ovw COyjMmlsets ydLdd § Oydj dals

ldzgjHtejdedj o ftetsdyr " dzj dedetsfyls! Mmtsotej d3j dede” = dzizls
mMseMlseaze h drn MrtdOdidRdests dadz®@Icdty dzlstse o CtsdgH dIsj tofy
ftotsHEZC yde-mjicldgiddEsd®) f sLotdzdls MEh jMmlse jdedes § sor f
f sdzdetsy j dede’ 5 B j dzS tsds d dekzlsted j dzls Od3d .

[Bimfjujddj omj2 ftsHkzSydd kEfOoCsa(t?, Ckt
BJLBY OMmdetsMmis! ; MBLHOded] d odzgjHjdedj o ftesdL o tsH
BdCtetspdzr &3d HsSBOOC ORI, O IsOCHJ] BIBOL tkzh O d3ts?

stsLHOdd] Motej dizgj dedets?2 ddeW tcOMistczClskzter Hdzv fda
fselsdesoCd d dsedmlsdSd lktsoOusHodyjddy fdhjot?

Astedddtetseo Odzdy MmdMmilsj d3r MsydOodz detsets f dlsOded W
dZz2Ofmj dzi dzgdw L O Mydl ftesdLotsHMmMiso O §sdzzW OBtcd  Olsts:
HjkMStsets d HjlsdyujMmMSsets § dlsOdedv .

1ted fMtsltezHnddyjMmlsej bEyjd 7 OSOHjBIUjMSB2, ol
kjteMSCdrn dLHjdd2 f yjd' ¢ orfkmMCO CdSlktej dalstsmy t
Elsfpw Cdz#ryjo'jy RrOLOCIjtedMmisdSd MmbteOljedyj MEtsets
ZzOvw L OodMmddBsmis! (OLHjdjdd] ttdmMSiss, GlsejlsMmisej
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sBYWLOIjd Mlsoe® ( MsedzOh jdedjy B ¢ &ZOH] EyoOfmlsd
iSlbdtetso OdzgdY HB toj OdzdL Oydd), t©WOLHjdzjdd] €t
tcOL dzd ydzr » Isdise d Sodfjlsjdyd?).

dsdzjHEZ il tSldidilsdls! ftedstedlsjlsder j yddzd o 0O

1) Rdzilzgso Oydtsdedesj tOLodlsdj < Ctds®dSd, ¢
mMCdy, BttcOddL Oydtsdede” §j, dBOGS jlsddzetsar j, 5

2) uvjndtiseduimMed?2 Mkzojtojdedlsjls d disf stels

3) 1torhjdady SCtdeS ktej dzstsmtf sftse detsmisd ttec O

4) uvtydtsmis! fosoasHdB » dL 3§ toj dzd 2 ;

5) dwdedyjdedi Ijrddyimédr BOt! jtcse o Iststcq

6) 10O tr dzS O tsls dzjBj LB OMdes? JtesHEZC Y

¢ OdzdL MdkkzOydd fsCOLr 90jls, yYlts ) Hdts?2
9 BOMBEOr twjelkzdzdtetso OdedWw d dzOh j 27 {¢ls tO C asidasjH"Ojisc
sdd d MeotsCkfde@ 2 dzOBSt " OLOCISjtedMmMisds / s
dzed yj MS sets tojckzdzdtetseo Odad W .

lted tIstsds, Mmkh jMmMsekzjls HEBdJtekzs h OV B dZOMk
f sHyddzj dzdetsfls: / C &zOmMMmdW deoOoydes ), dzgj Moy OH
dzts tcOL dzgk ¥ ddPlipssw h j j otej d3W BWL Olsjdz' dz" d&gd Hd
WdeoOoydd ftesHEzSydd weodws Ilsmw IstcjBtseo OdedWw Isj n
Isj dz¢ dzOw yOMmlis: dHJ dzZlsdWdS Oydsdzdzr = Istej B 59 Odzl
ZOMmlstswh jj oty 3w oCdz¢ yjdzO o Isjrdedud MSdJ ted
Is dH] dzZsdW¥ dS Oydesdzdzr § IstciBBBoOdzdw ¢ ff telisptzde
dHJ dzlsdW O dMmYf sdzdzj ded™w BBW L Olsj dz' dz" = Iste
YdmMlsoO d BjLfOMdsmMisd, HMIstse jtodzte s HJ ¢ dzO
ydd. R®jdedets ofd §Jted udgzidedzefj ®BBJ OB fzizd &1 @ fa

1 0ydsdzOdzt dzr | ftesjClsr, LOfEMNjdadz" j VY tojL gt
d2 &5 o PO IP o ' 2 fsjClk 2024 ESHO &O§ ©LOo dz
SBOL 5o OdzgdW . 1 jtejHbor j o doyHdzictOdz jdzr 2 ¢ 8 de'ts j
ZOkzCd d or fmh jets tsBtp@usts LAyl bW igGegd s’ o1 fr
tctso Odgdz' » ddgy j dgj tcse deso sets  sCtsdzj degdw, MY tsfy
odJtjdzdlsg Is.

ltetsj Clst cormhdr ddzyjdzjtedzr = hCtsdzée tj Odzqd
2030e 5 dOydodzOdz' desd3se ftetsj Slsz ¢1 duvsd d v
BsHjdz] 2 oL OddisH j2Mlsadw etseotstedls s fsdmcj k
Msea © BBEOLB Odzdw, dOEZSd d BdL dzj MO.

L cOdZsso OV ftsHHjWYCO yYjtejL [ ddassBtedzOES d,
ZOw Isjrdtsdzsedyud MSOw ddzdydOlsde ©, ¢G6J dzsfilsoe ts
tcOBRS On TAMA) dz2Of 0o dzj dzts dz® tcP® trld yJij d§ fs ¢ &zO Iz dztz
O 9 LO9BH. t OLtcOBBISSCd wodwe sfpw  j BE B2 YOMI
Msswlsj d dzs Stdif Odedv do thkh jMmsedls! dzj &Bsy,

| Sotstew 5 toj OdzdL Oydd ddzdetseo Oydesdzde' = ftetsg ¢
g sdz' L soOdedj tjLbd sOstses ddalsj dzdzj § sz Ozt dats
Msdls!, yle" Isjrdtsdzsedd c¢dzjecdzd dzO sz kze.
Hisdzy dz2@ Ml Ols! slsCterisr 3. 1 OS2 MdkkzOydd
Sdodzs?2 BBEERSHJYJ. sBECHO BSSdZcH | ! oteodzj COJIs
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wdsd o dgdztceH. tkBdzj?2 d L OWONOBGBIIsBW Isd ezt o tgd dzg
dzd ydesc s B dzOG s sdzlz yd v .

1 OCdz¢ ypdepszdL ftej HMIsOo dzj dzdz" = HOdzdz" = Mo dH s
HitxPHEBMdHdeseo Odedj 1 RyIst; oLOdBSHj2Msoadj M d
M Bzdzdtetso Odedy MtesMO dzO o dzzlstej dedzj d3 te6" dzC § 5B §
Cd; dztetslsdz 2 1re. 10 Mudl Sdtfjdhoydd IsttOdzit t
fsHHjYydoOjlsmw 1 CMftstels. R Ykt e j ddets o Oy dats,
ROdtse o 52 dOctekzL $d; MEdHSd s MistcORtsar d3 oL dztsf
Jqdzgtej Hdj delsr  tBtttkkHtSoOdedj; L OCOHdI] dz' dg' j {1
ftesHizC yde .

JdittObkzte®jndzdyudi MCd2 toj cdzORj dzls v OBtsy j dedets G
Misd jJj ®BOLCdtesoCde (vt vw 022/2011).

2. 1ttd¢OL [dqdzLHtOODO t A I 15.01.2020 -~ 8 ¢/
LHBBoa G tSBOL O Y dLded dzOfmj dzj dedw, JtesWwddzoClsdCd
2O fjtcdtsH HB 2025 cEtsHOE.

3. sklsjd vwde 1.¢., 1dSdls ¢ .1 ., v Otcd3Oj 9 O R
sBjMfjyd ddw tj OdzdL Oydd csfzH OtcMmise j dzdes? § sdzd s
ddw // tshmd2mSd2 o j fils dERDOK ID.R4DTSMRN. 202521242 5. ~ 1.

NMPUTJTIALLAEM ABTOPOB |
ONYBJIMKOBATb CTATbU
B HAYHHOM >XXYPHAIJIE

" «KPAXMAIJI 1 EFO MPOU3BOLHDIE »

N

XXypHan «Kpaxman v ero npoussogHbie»
pacnpocTpaHseTca becnnaTtHo gns aBTOPOR,
NyONnKyHOWMNXCA B HOMEpE. 44
>4

OdopMUTb NOANUCKY MOXHO Yepes canT http://arrisp.ru

CroumMocTb OOHOIro HomMepa XXypHana Kpaxman
n ero npomsBogHble:

Mo Poccuum - 100 py6nei. YN
Mo ctpanam CHI" n Bantuu -300 pybnei. Q
Mo Bonpocam obpalatbca Ha NoYTY: =
info@arrisp.ru
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{ téorlrRurRrR VRIS JrHwvl o Jafturflérrc 1|
susuvfuvr13g R sétufarfc Vo StemIof 1o

JeSddz 1.1 .

I mMitesmid?2 M g dzjz0koy@ds] dz! MSd2 ddzmisdlskzls ¢t
fMtsH J to O j BWsd dgd @dzwA J 11 U CARA COtlstsW jdzv dd3j d

1 7080+ | GH' -PtcEaPlzayEsshls o j dzdzf 8 © IO F ez dzis i ¢
fMih j Mlse j dedes tcOMh dqtoj des s r lsdetsy CtdeistekzC Issts
o j dzd yd der ftoesdL @ sHMise j dadz" | Bsh dzts s d d
1 CMYf Jtcd g dzlsOdz! detse s L O tsH O.

l dddt o Ists otcj dzw
90 LOotsHBBe 5 ff Jjtoj teC
LOotsHEs s jto]j OB TSI
110 tIsdms ftejHftedWisdw
sBStckH 59 Odzd j B dzts I
Mise j dzdetse s ftotsdL o sH s
dzj o S 56 5t Sy jistaldsi | dzls O «
HO, O IOSCYj vtOdzm dd3d
hqdesmlstetsd s j dzr detsets L C
ZO dzO" jd&3 LOoatsH,| BBfSts
9 Odzts ! sO¢ Y J o Irt,
cds , 1l Bdzg Oted & . J AT .
Yy der v dz0 CtsdemlstezC yde dLdsjdzt ydilsjdzw, o Jrt
ftcOdzd dztso ' - CodW j Is. 1ts t©OLtcOBBIsOdzdz d@3 1 tots |
CCbktozL SCteORROdz dz j L OoatH' dz0 vStOddzj, s
LOosHES9  jMikedzdSd 1 j d&zOtlkz ! M tedd3d dzj dzd §
Hj2Mlseakels HB dgOMlsswh jets otcj d3j dzd . sO¢ dL oy
B' dzd Of dizQo dgjOdz’o dIsdj d §tHH]jty Oded]d Msslse |

l mae Wl i e fMilstcOdz" . Il T S tsdzgusjH 58 0
. oL i3y dzgsMis! B OIsdIs
' sdj CLOYHOEZMS IR ko
2 ]l Mmetles jlsmisadj M 1
«s 9O [dddMmistetse uuuf
1278 B" &0 fteddzwilsO |
CGtoOBBO Ctsdzo jtemdd BB
desfylsd d tOLadlsdw {ts
M2 JtsHEzSCyYydd o BT
fitcdtsH HBB 1995 G6tsHO.

4 kyjbtd {Iss?2 1 tfs
12z 10 Hdv dL d&jd yjdd dztsy § def wlzdC ydd cJ dzj

200Isde/ MizlsC d fs ©jrdsdtecdyj M Bk

fjtcjtcOBOI" 908 hdn s

dzj dzdzscts Ctsdli3f dzj S MO dzO [ JdzdMmilsj temlsots GO H

Isj mnded yd MS sy Ef tcOo dzj dzd | fted J|BfMEHOtMmIse j dz
ftcsHtsosdz! Mseds d L OSCEY S O.

ldHtetsyd ¢ dztsdzdz” §| Bk Mils Odzts
COtlstsW j 200 1 J v
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17 2O ftoddzvsO MBS g
dztds j - dzd 4 MC OW ftets@ tc O
o O h Ow H dzw CtcOn BO dzts
dzj dzdzts s tOL OB ISS Iz
CodemMstczC yd2 ©e GRSy
ssdz ydfmdzj Istcj » W OL dzg
fhjddyr d MmifoOLolt
ftosdLotsHdlsj dz detsfylsd .

s Mty Oodzjdeds, s
ftedudds, o §sfMmdzjHksH" Ajdseditzec® Hdv fMih
l cBetcOBRBBO B dzO Mo jtedzz s L.

stesdsj btsets, B"' s ftoj CtcOh jdats WddzOdemdtetso Odzed j
JCIsdzg" i3 tOL tcOBSIsE O3, O 9 yYjdzsda tWHJ okL e Ml
Yyd dzjor g ddgyjdgjteder § SCOWJHIEIT, Yylsts ftedojdzs € toj
ftesjClsdtesoah dCtso.

J Is § dzj § tc tsdnds0
l1 RRS LOC dz¢ yd az 7 |
fsMsOoCk o sdkO02MmCl
Zzd Sk ®BBtStckzHtse Oded v,
yde 7 LOosHBe ft ]t
CtcOR B3Oz i3sh detsfmils & 5Spw
COtelstsW jdzv o MmElCd. IE
LOf zh j dg 9 1 C i dzz O™
MfJiydoddmistses 11 RRs. B =¥

ddzj Hzjls ®lsdijlsdls! =
BOo " d 2 dzdHdtolze h jj af
8Bl jBz fttsdLoHMse O
dzd BSHdsets COtlstsW j dzi & -

l Moty tyjtjH!, Mesyder 2 LOCOL sdlOs dO s
gL citsddd HdY ftesdLotHmMise O Ctedkss HAY OCo0OCLkc
Bzt dn wWHftsdhSdn M d3! va.

ltedj BC O BBBSKkzHSo OdedV ftetsdL o sSHJ d&zOf! Issdzt Cts
Gduyui MEitsets BBtSZHBSI OdedW d ftsdzEyd dzdw o MsSE ¢ OYd

sOC dL o jidssltg,Hh i@ EtsHT sdls02 L dzOyddsqtote Qes-
dzj dedv a3, o Itk ydmdzi d s fesdLosHmMsok CtOR BOd
dzf BOdzts o' Mskzf Odzd FitejHn SdbO2MEdid Eyjdz" i3 d
Bl dzts tstedOdzgdL 59 Odaets bk dedrn  tsBJ MY j g ded dzj 5B - SH
ftcOCIsdyj MSd SCOYHOW L OWoCO -lgmjsd dazlstw sdgw .dzOfMm! o Is

l ffdzjHdedj etsHr o (6Mimdd fteddwilsts dzj ZOdzts |
otsftesmMse wOLodIsdw &BOh JqdetsMmistetsj dedw Hdzw ftetsdL & BH
fprwe:w o toMidd. s ddd& sbdshdlshy  LOMY stewy j da
T 193kt ¢ [B EZlkeojteyHjdzdd dlstcOlsjedd tOLoadIlsdw O J
008h j2 ftosdd hdzj dedetslsd (A dO fjtedtsH HB 2030 o
oshdzd ofmd odH' ®BtttzHBo OddW f jto] tOBOIsT 9 O h dr t

[ 8260 fsdddjtess, ftsdL o
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J dlstcOlsjcedd wlsdj Yy
Isj dz@ dzOw yOMmls!: MftetsMO
- fdh joats? d fjtcjtcOBOIsT
dzj dzdzsisd sCter 9 Of Isfyw
. G GBStZzHBSo Odzdw, W o dz
. dzs, BfSdzjj IsjRdetsdztsedyd
- CtsftetsdLotHdlsj dz dzr 5 f &
tcHBSo Odzd J A3 ttsMmd2 ME ¢
Mjoedzj degls Oz o dzlzIstcj dzdzj G 1
Hsdzj 2 ddesfstcOdedetsets s
dz’ (MsedzOMmMdzs tWOMYJ Is!

11 sBON ddz0 Hdzw dL d3jdz y yj delste®@ ted 1o dlsj dz

LJtedzO 100 lSdZ»/fl]IZlAJHJtQqu'q‘) fdzj HEzs h dj

tcj cOBOIT 9O h OW, HBOMEZzZsy diess OW, MO-OtedzOW, Bt

msyj lsmw dzgOH jwIs! iqw, yYbts M ftsish ' 8 OCIsdec

Isjtcj Mo Odedz" = o jHBBMISe d ddy HBEY lsj yd Mise
holsjfnw_

Il sftesf tedOdedL Oydd wOBtsls' s fydedy j ded ¥
Hdzw fdhjoets?2 d fjtcjtcOBOIsr 908N j2 ftoesdgr h dzj dad
BN dzd tBMEZ)yHjdzm dzgO f dzsh OHC ] J1 RR S tcOR BOEZD ¢
WddzdOdzO A1 11 UV ¢ARA COtelstsW jdzv ddsjded ¢. 4. [t
fsHetlkzffr 6 dRfslssLOBIMjdds Tt d&ZOf 0o dzj
osHMIso O ftesHEZCIsEY GdzzB 5C t52 fjtejtcOBBISSCd L,
[ jsddHtse dyoO, LORJ Misdlsj dzv dzOyOdz' dgd $ © v teOc¢
Mistcsd IsHj e wasdzs 6 5 RO d dzesMistetsj dedWw [ ddzf esBlsstcE

JHHHA TEPEPABOTKH KAPTO®EIA HA KPAXMAJI ITPOU3BOAUTEJILHOCTLIO
1001, 200 T 1 500 T B CyTKH

KapToenn Ceexan sona

Taxensie
npumecu

1 — KAMHeJIOBYIIKA, 6 — rEAPONHKJI0OHHAS YCTAHOBKA, 11 — obe3Bo:kHBaOmAad NeHTpHQYTA,
2 — MoiiKa, 7 — meCKOBBIH MAKIOH, 12 — THeBMATHYEeCKAA CYMHJIKA,
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jets ®BOMIEZsEdR d ftvwdshswdd  MisLeOd Mosdr Hisk
GcOo ddzsM:' , OC COC tds B' &t dLEsls dzj dets  dzj

BJtcOdz tcOMMj toH d dzhfw dzO Moty dzgj EHOYE d My Jic
lteshdzs jhj dzgj Sslsstets] otcj BWw, 60O COtclstsW |

]l RtoedzOdzHd®¥ COtlstsW jdz2 Brdz LOoajLjdz ftod d3j to
yddzOfm: d M etcOkzO dMmCdzs ydlsj dz@ delz tetsdz? o ftej
ofmMdzj HMmlsed,j dzgj Ztetsy OW LS dzjBtSO. RicdzOdZHY"'  jtco!
ftedo jlsisotseo Odzd & Otels tphatq izl dzj § tetm Y 3O dggetcd L d &34 O
2O dqtedzOdzH yd o EkyJj dlsodzdm! ¢ OtlssW jdj d.

g4 COtlktsW jdzjd SOCY] MoawL OdzO d dzOdzld ts lEd tizeiz gl
ssWjd MOz dMmssyddtsd 80% COdksted?2, ftlstcjs
B2 dhMssyddsS CtEed@O HiY MSskO. 1t L OsdMmddks
GBHOR © RtedzOdzHdd o tjLbizdz sOIsj WdbtsWiststetsL O
9" LOOIEZs EtdzsH, Bkdgjmhd?2 yduLded 1 dgdzdz yj dzso j ¢
Htezednr dtodzOdzH y,j o .

Il s AteOdzydd COtlstsW jdzz Brdz qLejfisjde jhj o
dzr 3 wWBdEsECOBde. Clkts dzOL 9 Odedj dzj Ssststetsy 9ot
fOdz ©# MjtejHddzgy XVIII 9.

l 20yoOdzj L jdigdzvdgr j wBdZsSSCd daj dzOh dzd ot AtcO
cdrn MbteOdzOR. AteOdzykzL MSdj otOyd klso jtey HOd],
yqodz dzr 8 ¢ OLsd3 LOftcjlsddz tcOLotBHdIs! ot AtO
yde sy juHdwe, Clstclze o 1765 G. gL g ws®dzdr '
Hiczedj, d kO MmtstseifGBdEO,c tolglstOWe tgld F, | dg'tsH dzOW
NJd dzzHC 5o .

#4CBtes, BHABBOCEK, dOhjdahv ot AttOdydd yj detse,
Br &z § OtedyMS 2 Octktsdsd d OfkjSO0k! ¢dskzOd [¢
fsL d2OC sz dzfpw  IsOd3 fp desots?2 Ckdz' skztots?. l sL 9t
BihtsC COlstsWjdv. 1 10tdyj td Mmstesddz B H,
stsWjdv. )} Ott®kOdids' j dzgj fsoltstwdd shdeSd jdjw
ftedmizlsmlsotso Odzd odHdr | SttesdjomMSdj MOdss dd ¢
MSd2 SddidS odzskzOdz [ SwOdz [ OokOL! j. [BjH § 150
stsydes. [dz HBBdoO Odzlpw, yYlser COwlstsW j dz@  sdzizy
cutcjJHd BJMudmdz dzdetscts Rdesy j Mise © tOMIsj ded 2 , (
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fseo jtordetsils! L jdsdesets h OO, dzjls, Brils! disyjls, dad
Brf odzgd d30dedj HBsBt' » GOy HOdz YJd&B COtclstsW j dz' &.

15 ¢CHBBWKG' ] GCOYHOMe AtOdydd §fcdoyodz dj tOo
IsjCOte! twjhddz fts2lsd dzgO RdltesMmis! . 1" s slsOs Lk ¢
] OtedzOdzls' §J EMmMlstesddz dzO dzj d3 S OtelstsW j dz/ dzr 2 GSEBSKEBH.
HJS o ddzdets sz tcOMmisj dede ? 1 Otcd3Odzls?! | HtedHEZBOdz: dz «
HO. 1 dajd3 sded BHdIsj dzt des Mz Hddzd L O Isjd3, vuylstser

basHddd MOk . vOCOW dzjtsB’ YydzOvW ©ROdO dzj o 5dz «
Ctojfls! wdzg. 1 Oh dztsfy!  dzj BOdzts dzs Bdlsj dzj 2, Stbtter j to
SRtEOd" j-Bf BEzeOR! . [dd fditsHddkd] dsy ¢, kO2CsE B

2O BetsHOR. C(lktets 1 Oted3Odzls' j Itsdzr $8 d HtsBdo Oz
Missd dzmlse 2 BByJ dzd dzd deseo zs Ckdz' sktlk.

1t Hikzets? o jtefndd 1 Oted3sOdzls' j BEHIsSts B' L Oddzlsj t6
9d¢0O XVI ; stsls tOLjhddz 1 Oted3dOdzls! § tsMOHECd € Otels
COoteOkzdz. ©vOS ddzd ddzOyd, wWJhOshEzs twwsdz? o fesf Oc
OfIsj COte! d Octedtsdy ¢ dzlszOdz 1 OtedzgOdzls* | .

[HBZOSC B hdJesits] tOmMftsMmistcOdzj dzgdjy o 1 Iss?2 MbicOd
18¢6ts 9 jC 0O BAXZOGtSHOKY OBl Mjd3' d 1 ddz dzstcj detso .
fteddzwdz IsOC Y4 etsMmMizHOmMIse j dedz" 2 Ctsdelstetsdzj to6 W d dzO dzfte

ANtecOdzgydw dzj LOBMr dzO ff jtcotsets HikzecO d 1 dzZlskzL dOMmls
[ sdzedH! j JdBBz otsLHodedzls f ORBVIsdedS, dz2O Ctslstetsd3 o
tcEets?2 fORRWIsded S EMlsOdesodzj dz f sH 1 Otedy Jd&3 o Istsd3 o3
CGHOtdzr | fOtedyOdzgj SCOYH'™2 ctsH MOYOELUs, CHejs s Ris to
BOdzls' j, d MCtetd®de" § yYyojlkSéd ofMmj djlts ECttOhOsls j@
Jets di3v M’ df COwlstsW jdzt dz" d@3 M tsdz, Stttz { toc

1 Oyodzs tOLoO jHJjdzdw COtclstsW jdzwvw o  smdd B yYdots
odtemdw, ybts 1 jkte |, LdOSsd3dohdm! M ¢ OtlssW j dz
tcj Bjlsjok B@BINBE COwltsW jdzv Mts Mlstecseddz ftcd G OL sd3 ¢
1dekdzr o Motsjd3 tesdzOdzj cudzsots d HJ dzse Elseo jtey HO
Widz, O bfiddzOdkBkztt). o 1kttt d@Bjh SO COtlstsW j dzvw &
JHEZOCE yj dls ddScOCdms MojHjdzd?2 & MEH! BJ {Ist52
Hj2Mseadlsj dz@ desmisd, Ists Br d&zO dzdh+' HdddE dqL fElsj?2
oMmMwitsdy Mz yoOj EmMlsOodzsadzj detg ¢ Oylets addsistd L H dedejnmE & -
CtejMmMls! wdzgj d tSestesHddCd tOLotsHddzd ¢ OwlstsW jd .

ljtoots] otcjd3w COtelstsW j dz! o t tsmMimdd, Cco¢, off tes
Yy mMéddz sotsh j ds. [t ftSHOOdZd C0O¢C twjHECt] drR EZOSCT
COC 1 sts dzgd ftsCOyJjIsw MmlstcOdzdz” &3, § sfMmr f Odzd IstsGH O

1 sflsj f j dedets tozmMMmCd) dz¢Hd Btsdzr hj kL dZ2Oo Odzd s t
ZOL OH 9 BHdB2 dL MOl j2 YYkztedOdkzO cutyddz ddv d
ftsmowh jdzdets?2 COtelstsW jdz¢, cEotsteddzsim', ylsts L j ddv d
Widit)lsts ftedwisdesy d LHBtseats Ckh Ody j . LEOLT 8 0O
o Otcdls! COhd, cetbtsoadls! fdtsyc¢d d Cdzj ycd.

VY4 011777864 6. COtclstW jdz2 otSLHjdzm 9a0dzd dzO0O G st
cts?2 d ©®© Htwkzedr dj MsOR.

1l sdzt "z tosdz! 9 wOMftsmMisteOdzj dzdd ¢ OwlstsW j dzv o
“B'9h OW IsSGHO olbtster d3 fsMmdzy ¢S OHJBIdI dzOET Ok Q%2
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186ts 9jC0O0 o dzj Clstste’r 7 ©O2&OR MistOd tOL teOL
M J ydodz: dg@ i3 tcOf stclstsds 9 v j dzOIs. |1 1 ssd3 tcOf tc
Btstc! B M EedzsHd ¢. .. Mshhssdls o Isja L j dgdzv dz
ddzr = &4 MlsOR L jdBdzw dzr &3 ctebkzh Odzd, sOtclszW j dzv i
ECOL. Il Yyt dsydas B dzts o dgj?2 ftetsydlsOls: t
Yybsts tsdzd ftcd ttOLotsH] o jf! BO BOdEs IStezHO Istej
dzs HWds ¢ Hftodwisdes?2 d LHBtetseats?2 fdhj, dets & !
g8 fsyjfms: LO dzy"d2 o Hs®BsMts2Missj otsh
I s diis 2SS OL O, wjdOls orflkmisdd d M jydodz «
dede COtlstsW jdzw. [ Istsdz, dOMEtsdz CB8 MJte! jLdets
COtelstsW jdzw, MoadHjlsjdz METBHIs cletsls sORR, tcPlB® &
Nd Brdd fwejHftedd s d fwO0sidyuymsédy "Ocd;
o Cdzg yow d MO § GlsHOdzjdedzr §j, CIsd d3jter HOdzd
yddz ftedL dzOdedi ot Bdesedr Sk jtdedwn A j dalsteOdz
sBatsHdd&sM! dd BjL SCtdsttftosf OcOdH’ Mt Miststods
ddSd dzOL " 9 Odzd S OtelstsW jdzr c¢cyjtestsor d3 wB dzts€ tsdze
RM3d dzd 3 Mlsts d Mmjte! jLdzr §j otdzdzj dedw, fMmowL O«
ssWjdw. v Ctojfis! wdz slsBdtceOdzd f sH C OtlstsW j dz
ftsdzdzj dzdj HtejHf dMOdzed?2 o d&zOMIS40FR, ctsHdBc GAPE Of t=
dZzOMmddz: Mlso j dzdzr | BBdter HteOoadlsj dzt Mso ® | d¢ sdzOW
Isré. CIsd Blkdadsr wWoddzdf' tHdtsotej d3j dadzets toj L &z dz
BifdStse d StjfsmisddSss. AOttMCdj yddase dzd S d,
otsdzdzj dzgd?2, dLBBtOYOdkZd dr ddh! C0O0¢ wjLkzd IO
Med2 f§ehfj@sSdeQly tehyjrdz & Motsjd3 fesdL e jHjddd ¢
COC ftesdmMotsHddd {Id otddzy ddw o sOLOENSEB2 (
Isdz s LdOyjdedd o ©OLoadlsdd S OlstsW jdzj o tsH
dsdd yj M sés BN jMlsa O, BcOddL o Odzgdetsets o 1§
Z2Of j yOlsOdets dzj ZOdzts MlsOIsj2 odHde" » kyjdeg = Istsc
dzedr tsitsB OV totsdz? ftoddzOHdzj Y dls ff jtcoatsdske tlkzmMme ¢
ok. 1 1770 ¢. td SfkzBdzdStso Oz &OEydzz®s flsOls+ s
d dO0detsdzjj ®tBfMMtsWisjd d' » t©OBBI ¢t L O8 jHJdz]
MsedteOdzdd d MBHjtey Odedd tsdzg" me. [sBBYr Isdets, 7yl
wWBdzsC OB d dzj ctitslsjlsjfme (dz20 Odze dzd2 mMSC d2 BOdz]
1 OR tsH d dzts iy ¢ o t(simMimdd dzaj BOdzs d Htekzedrm {1 dal
Bsy des lsdgj Mlsd OCOHjBJSO 1. [ . wjojtecddzO. 1k
ZORBH]d& otej " L Odd RO MW d ftesfOcOdHE? €Ot
[fMsBBs MdzjHEZjls MCOLOL! t fjljtBkzteeMEBdR
dL vteshdzOemSdns CtjMmMls: wdz. Jt6OyYyjo o©rojdz sEts0
Czd BOIsdLOYydd d ofeojHjdedWw detser 7 fMtstelstse tsdz
ismMmMdd d LO ctwOdzdyj?2. 10 [ jYHEZOtSHdES?2 or f
COtelssW jdzv B" dzd ftedL dzOdzr dz2Odadzzyh ddzd. 4 teOYJ o
{ Odedz® ¥ 5L O, Ctlstster 2 dz0 detsots?2 twsHddzj ¢ tod siB
¢ tstots fy Qg 2 7 Lz .
10 fteslswyjddd stsez Mg dzu@hHEHo 28MIsOo OdzOM!
dzdH jtotsdz o B dZOMIsSd fHftesdLotHMIsoa ® ¢ OtclstsW j dzvw .
Bjdzj j Bescdj jotwsfj2MCd) MstOd ontHwWl o
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Ctodesddzj dzlsj OS] LOWdSMdieseo Odz MOdzr 2 o MsC d2 [zt
100 €6 dz2O HEZhE dOMjdzjddw o c6tH). [dscdj L OfOH
dzdw COwltWjdv ¢ fjtjtcOBBlS] d ftosdLeotsHmMsolk s

Il rRMy @EJfteslsw y j dzd d sasElz f)lg Q@ dzjyOdniatlad@ s sdzy ddnw (
ots? dMmf OdzMStsets Mjdz MEtsets AttLY2MmMlsoa O, Htod {Ist5d
n GBHtte ftoj oujhcOxia dpv dfdmlis dls.o sHMIsets C OtelssW j dzv 9o R
ZzOd3 |1 Of OHdzts2 [ 9i@S 20,0 6Mded ¥ & IdMfs'tc Odzj BT dzZs MEsSB 6 Oz
COlstsW jdz dz" » fBdzj 2, HBMSdeOoahOwW o 1990 €. 270

RMy Odzedw o dzOMIstswh jj otejddw wWeo dzw jildnmwl 90O fedz’ dg t
sBl jd&3 BRI StclsO Mr esets d §jtcj cOBBSIsOdzdesets € OtclstsW |
RIsOdzdd d [ Otes¢SCt, Ekojdduyddahmw m 395 Isrfyp. I HEts 1

1 dH J tedzOdzH T 9nfSHYIS 9o (Jjtcolzs® HiMwIisCk WddJteser A
MistcOdzO MBBtOXZO EkEtesy ©2 o 6,5 d@lzd Is. 1 st ot di3v
hddzilse j MisteOdz [ o telfsth ] ) dejodslazdzaO@M QY  f @4 Is § sylsd 25
Mlse j dzdz" AT dededs ixdj?2 f tod d3] tcddge B dadappel Md w€®B do O Ismw
Hdzw o fMmjcets BBdieO MijHdedr Y BCOLOISjdzj?2 Etotsy 02 desflsc
otHYJ MEd?2 My Shtste MisteOdz" o' MsE B8 BBy ~OdzdL Jletso Odz ¢
90eahdn MjBw Mtstclstso .

Jdh! odzsoaddzO COtltsW jdzv o 1 dHjtedzOdzH OF o' tcOf
Mlse jdedz" " cYpdzs n20% JtedrtsHdlsmw dzgO fj d3j dedets?2 € Otcls:
Isr 9 O Isw dz20 CtcOn BOdz. I tdBdzdL dIlsj dz dzgs 70 % ¢ t5dzdzO«
© odH] Mejydms CdkzBdzi?2 d ftotsHEZCIstse, dJLGEtlstse dzj dz
1 JHj tedzOdzgH"™ WwWodwe Isfpw Ctolzfdzgj2hddz f sMlsOoh dCsd3 dzO
Bj dedetséc s COtolssW jdzw, B jdi3 { ¢ stelsO Ctshstetsets Ms

Il s AteOdzydd ftetsdL otsHMIse s € Otels mhhelde terredz® us' ds@ jo o

Mosjets fd¢O © 1960 6., CSGHO MBBteOdzdzr 2 EZttsy O2
B3 Mists EMmMlss2ydetsy MmMdedy jdedy BB j BO ftesdL oatsHMise O,
hy 6,5 ddzdz Is. 1todd3jtedzsts 2 dBdzdz Is WtcOdzykzL MEBEts5 ¢
Mo jydcets COLlW jdv, O jhj 1 &Bd s f{slstejBdvjl
LOdZd B3O fijtcos] BiMsts o oty s Bl jBBz 1 ¢MY
Csstesets © 2005/ 2006 6¢. MoMmlsOaddzd ftedBdzdL dlsj ¢
dzj 2 AtcOdzydd Bl jHjdets ftsH ftesdLotsHMIsats M) d3j dzadatsc
djoetsHd COltsW jdz@ ftosHBdy Ojls L Odzd i3OI o Oy dats
JOCBHMdts ftlstejpdwels tsCtdkts 30 ¢c¢ Mojyjet C Otlstst
hz dgOMmj dzj daed v .
1 jdz ed2yr d&zOL r 9 &rdéppel, misaeé {praz! kartoffel & j ¢ sH dzgv 1 § dz
dzd B3O J-Js BOfMIsts Mtej Hd MsteOdz BItcO, HtesdLotsHwWhdrn ¢
MlsDoddz BCsdzs 2, 6 ddzdz Is. 1 ZOEBHOKBY sz, yYlbt Et
s M 0O, COtltsWjd wodv,jlsmMw thdseo ds? ftosH sSdz! |
dz2" , HOYJ] dgj Mdislstewy dz2O Ists, yYlbts COlstsW jdz dz | ¢ sz
MeBratLWwW2IMmlse jdedg" = kZetsHd2 1 jdz ¢d(d.

[Jdgji 15% Bjdz cd2MEtsets C Oclsts¥ i Uas dztf s& &Y B iz i Jst
90 jlsmw o ydgimr , L O ditdaats ¥ JCdmi® 23000 tadfls sHitg iy f |  f totSH
L CMistclsdteso OdzO BBz | BHAdESEBS i3ddzdzdtsdO Istsdzdz  J tod
s fMmj i3j dedetsects COtelssW jdzv. 1 jdzt edWw OS] dRBfstclsdtct
st . b fesHEzSBss L COwLlstsW jdzv, cdzOsdr d3 SBEKOL 5d

J
HE

58



cstomfof R (4L Pt IRYILr 30 "3 (9) [/

14 teOdedY L OdddB3Ojls N jMmistsjy h3j Mists o ddtej
hdds ftesdLotsHdIlsjdzj &3 S OlssW jdzv o | Of OHdets?2 [ ¢
MstceOdzj © 2006 GEtHEZ MMmMisOeddz dzdh + dzj dzdetsc d a3
fsCOLOIjdzd, MdzjHEZjls Blsdikildls!, Yyt ftesdL ot
stsls ctsH kRt 02 MoMmMisOeaddz ftsylsd 33 d&dzd s, O
Hdzw o jHjdzdw Mjd MSBE ALY2Mlse O L j &dzd, (s

] Jted3gOdedw wodzw jlsfqw Ctobkzff der &3 § jtcj teOBBIsYJdS ¢
Bf dzs f jtojtcOBSIsOdets 6, 5 d@dzdz Is C OtclstsW jdzv, o Is
CteOR B3Oz, O 1 CMMftstls MtsMlsOoaddz 2 ddzdz s (1 Soad
HzCIstse . l]JtedB3Odzedw wodzw jIsfpw IsOEYJ oJHEMNJAEB
Brdzts oo jL jdets ftedBdzdL dlsjdz dets 550 Isrfyp. s, ¢&d

I 1 jdzdssfedlociddd dc. ftotsdL o tsHMiso s pltadys Is s W i dk
vidz Md HBMisdedts Metsiets SO, SCtSEHO f dztsh OH !

1 sfpdzj 1960 ¢. §dztsh OH!' COtelstsW jdz' dgr = kG BH
tcj edMmistcd totso OdAD E Is WY jodh)j detistotso EZd3j dz' h d dzOfm:!
Uy, 1jdditsetdlsodd) odpiflgtd jfta jOiddd diPlysO dz 13q te
O kZtesy©2 ©® 2006 6. MmMsMmisOGaddz 5, 7 ogdzdz s fted
sBl Jd&3d §BIstejBdzj dedWw dzO HENE dzOMg dzj dzedw, 09
tojdedzj j ftejHdzsy jdzdj: © 2005 ¢. JjdzdStsBtodlsO
" esets COlstsW jdzvw) jtojtcOBSIsOdedz’ » ftosHEZSIstso

l RtodzOdzHdd ftslstcjBdzW jlsfqpw Bd! W j COtclstsW j dz
sYyjdS Ods L SMf jelsse, o OlEE jdjoBBBs Y5 dz) dzisd
COtclssW jdzv, 85% Cmlststesets fMtsMisOodzw jIs Istso Otcds
O tsfmisOeah OV igs WP dzdzs?2 C OtclstsW jdz2 Hdzw §sfyj o C

Il RIsOdzdd dzj Mdi3sIsAcOte sz (st steyB s Mtso toj d3j dedz J
patatai W o dzv dzfpw f mefMmjHdzj o des?2 fdh j2 Hdv dgtsedn
Wjdzj otsHflse O MisGhiec Od O s, Ms clH®@ OW j tod3j te' fMdstsc
380 Isr fy. GO COtlstsW jdzt dgr n fYtsdzi 2. 7 d&2Oydlsj dz
9" cOh do Odzgdw C OtclstsW j dzv s5C OL Odzd fiy! M kjrn fC
CjClkOKLO otLtesMdd f 10 H fteddjteds 26,5 Is.

l Bty O8h j2 ®BOCOtetsde" RIsOdzdd L Otjcdmisted te
dzj dzgdw C OtclssWijglpdzj g @O dzO HEZME d2OMmj dzj dzad v
EHBo dzj sostej dzdv o dzzlstej dzedzj 65 MftesMO o 2005
fr esets d fjtojtcOBSlsOddzsets § Olstsy j dv.

td3" dedw orntSHdIs © o jtendz®E®¥ HOOHYOLSE dJdtt
ftoed dzOH Az Y dIs € Isjds dzj dzdesedd3 Jottst j2mMEdds Mmist
Yd MSd dOfiRls j8ls dddzdz Is o 1961 ¢. THtcds dejsids WwiBd3 J
COlstsW jdzv dzO HEh E dz2OMj fzi dzif s B s zhOWO90 ¢.

H4jGtsHAES OYlda®W Chkdz' skte® Hdzv fMjdz2 MEBEBS RBL
dzdf, t©OQodats COC d Hdvw ftoddsjtedets 2, 2 dBdzdz telkz a3
jBtsd hdri SOty jd d ° fsdvs: COYHT2 EH. I}
Mo jyJd o9dH ], d btd ¢t 2% ffjtcjtcOBOIsT 9 Oj sMmw
MsmisOoaddz Bsdzj j 140 Isrf). s, O {CMyfstels B¢ OLO

t g dzmSdd EBujdj dLEyosls oL d@tsydshisd dfh
sty dzd o dets G &€ dzlsOda ZzOo r 6Oh j dzdz’ § o 5 3 dzgts? L sdzj
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qetedeOydd, MsHjtty Ol o MjiBj dBdses CttdOn OO, yYlst
SHdZte s G 0.

s 1970 ¢. 1tdhO ftesdL otsHddzO 9B tsdgj jp tc5 AW d3dzdz] I§
oHMisoa © BT dz BBAZN N § Ssdz! Cts5 E uwto-fEfHyeyg Xz e B8 SO
fjteoks HjMwikClk &dss' 7 ftosdLotHdlsjdj?2 COtlstyj
Lddzdfm! f 36 ddzdz s ®© 1990 6. HB 24,2 ddzdz § o 2
Bidejd Yddg 9 dBzdz s © 2006 6. uvdRBide "jdedj ®BI J BB
ftsetsHdz" 3d Iztnddgsded Wylte ¢ d &3 B4 MY yoOod Mmjtej Hddzr dzjls
YytejLor yoddets tseddz' dz" j HBYH(.

U j 3 dzj zieBpidkj j S OC dzOL T 90O ls COtlstsW jd@ ftsdzw €,
Meitsets nicdA 2dNiste®" o O Is 2, 2 dBdzdz W jtedgj tetso, dMmf sdz’ |
sts?2 fsMmMijoOdRd ftsdzjoeor s Skdz skte. 1t dzgj HOoadeddz tsyJ d
fsdz Lezjlsimw WitedsjtcOdzd o COyjfMmlej CtedsO Hdv MC Bl
betso jdg §sltejBdzj dzdv MisMsOQoadvd o 2005 ¢. € s

Il { sf§fPfeds sW j dz2 wodzw jIsmw Hds?2 dJqL sshdsesdr = MM
1973 ¢. ttiimdy ftesdLotsHddzO, odkjMmisj M HtekeddBd,
d vStcOddets?2, BBdzjJ 100 dBdzdz Is COlstsW jdzvw o cEtsH. ]
s MsCteOh OdzOM:, O Bl jd&B jYjcEBHMsEs fftosdL otsHMmis
HYyOIsd dzils MlsOBddzdL Jtetse Odzimw dz0 Ektetso dzi f tod dzgd to dzts

t siimd2MEOW AjHjteOYdw WwWodzw jlsfqw ¢ COtclstsW j dz' dz" o3
Mso® ®© 2006 GEtsHbk ddh! sdkOs, O COYH'N2 ttsdw dz
detsj € sdddhydinisods C OtelstsW jdzv. 1 tsdzjj 90% tetsmnpd?2 MC ts¢
' n EyomksCoOn d o yOmkdy 7 StLw2MlseaO®R, CcHj Lty
des?2 ftotsBdzj dBs?2 wWodzws Isfqw otcjHdIsjdzd d L OBtsdzj o Odad ¥
iJOeBHs o twjLikzd O] BGltedyOlsj dz' desects oL Hj2Mise
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