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=eZ\guc j_"Zdlhj
:g"j__\ GbdheZc Jmn]| g\begehjg J:G gZmqguc jmdh\h-
<GBBBnbebZe N=;GM ©NBP dZjlhn_ey bf _gb : =

AZf_klbl_ev ]JeZ\gh]lh j_~Zdlhjz
Emdbg GbdheZc >fbtjb g\bAff_klbl_ev ~bj_dlhjZ ih gZmqg
<GBBBnbebZe N=;GM ©NBP dZjlhn_ey bf _gb : =

HI\_IkI\_gguc k_dj_I1Zjv
Jh~rbhgh\Z :gzZklzkby <hé\ jhkiI\gdguc k_dj _1Zjv mqg_guc
<GBBBnbebZe N=;GM ©ONBP dzZjlhn ey bf gb : =
J "ZdpbhggZy dhee_]by
@ _\hjER_j]_c . .o . o .
<Ze glbgh\bg N ko g ijhn_kkhj J:G ~bj_dlhj N=;GM ©ONBP dZjlhn_ey

yuah\<Zkbebe dko g "bj_dlhj <®BBBZe N=:GM ONBP dZjlhn_ey bf_gl

:jdzZ~v_\bqg

JZ"bge ] B]hj_ d ko g ij_ab” gl :kkhpbZpbb ©KhxadjZofzZe?®
H\_Re_gZz Nko g azZf_klbl_ev *bj_dlhjzZz ih gZzmgghc jZ[hl_ azZ\_%&m
<Zkbev _\gZ ldZg \uo I _ogheh]bc b ;AKD N=;GM ONBP dZjlhn_ey
:jrbg Dhgklzglt . : . :

<Ze jv_\bg dng mqg_guc k_dj_IZjv N=;GM ©NBP dZjlhn_ey bf
dk_gh¥Zjbkz ANl g ijhn_kkhj zZzdz”_fbd J:G jmdh\h~bl_ev gZmq¢
FboZceh\gZz N=;GM ©ONGP ibs_\uo kbkl_f bf < F =hj[Zlh\Z?

Kheh\v KX leZc

Xjv_\gZ dl g azf_klbl_ev ] g _jzZevgh]lh ~bj_dlhjZz HHH ¢
=hev”rl_cg dl g aZ\_"mxsbc hi*_ehf Jem[hdhc i_j_jZ[hldb djZof:
<eZ"bfbj =_hj]lb <GBBBnbebZe N=;GM ©ONBP dZjlhn_ey bf _gb : =

DheizdhZe_glkt ~ 1 g ijhn_kkhj h&Z\g kmxsbc hl*_ehf [bhl_ogheh]bb dhfie
<Zkbev_\gZz djZzofZekh”~_j Zs_]1h kujenbe®EBRDN=;GM ©NBP dZjlhn_ey bf_
O\hjh\Ex"fbez "~ 1 g Je @&\ _"mxsbc eZ[hjZlhjb_c | _ogheh]bb Jexdhau b ni
Kl_izgh\gZz ijh"mdldGBBBnbebZe N=;GM ©ONBP dZjlhn_ey bf_gb :
Eh\dbAk_ghg le gk Zdz~_fbd G:G ;_eZjmkb ijhn-ikEH|byM Kk Eb&Zm g
<Ze_glbgh\bqg GZpbhgzZevghc Zdz~_fbb ;_eZjmkb ih ijh~h\hev
Ebl\ykezZ” bfbj Nlog dog "hp_gl \_“msbc gZmqguc khljm
<eZ"bfbjh\bq <GBBBnbebZe N=;GM ©ONBP dZjlhn_ey bf _gb : =

JbfzZj \Ex[h\v ANl g ijhn_kkhj zZdz” JGBBHRe_¢ghic [bhl_oghebitbize N=;M
<yq_kezZ\h\gZz ©NBP iblZgby [bhl_ogheh]bb b [_ahiZkghklb ib
Lm'bedkgg_ke. 1 g gaehjg J:G ijhn_kkhj dZn_"ju ©Dhg”bl_jkdlljh kizp 2
B\Zgh\bq ibs _\dmkh\u_ | _ogheh]bb? Jhkkbckdbc [bhl_ogheh]bq

ANlg ijhn  azZ\_"mxsbc dZn_"jhc bggh\Zpbhgguo |I_ogheh]
kujvy Fhkdh\kdbc JThkm~ZjklI\_gguc mgb\_jkbl_I I_

b mijz\e_gby bf D = JZamfh\kdh]h
F_e_rdb®2_gz ANlg kIl gZmqguc khijm~rgbd a*rdpZdkhijijeGBalh\ _1h izj_

KezZ\ygkdigZlhel
:gZlhev_\bg

IZ\eh\gZ nbebZe N=;GM ©ONGP ibs_\uo kbkl_f bf < F =hj[Z
KiZjh\hclkbdlh ANlg ijhn_kkhj az\_"mxsbc hi*_ehf |_ogheh]bb b bgc
B\Zgh\bq N=;GM ONBP dZjlhn_ey bf _gb : = Ehjoz?
=mex@bdheZc Nlog aZkem  _gguc N _yl _ev gZmlbébZN NG BBD
=jblhjv_\bq ©NBP dZjlhn_ey bf_gb : = Ehjoz?
. Ml g ijhn_kkhj ~bj_dlhj GBB dzZq_klI\Z [_ahiZkghklb b | _«
fg;—%?g%ﬁ'\"gyzg‘ ibs \uo ijhAmdIh\ JWM bf = < le_o0Zgh\Z Ij_abr_
— ijhba\h~bl_e c ibs_\uo bg]j_~b_glh\
OZjq_gdhlj N[ g zZdz~_fbd J:G gZmgguc jmdh\h”~bl_ev N=:
GbdhezZ \bq <GBB k_evkdhohayckl\_gghc [bhl _ogheh]bb
K_j_1blg j]_c ANw g ijhn_kkhj kh\_Igbd ]_g_jZevgh]h ~bj_«
GbdheZzZ \bq <GBB ju[gh]h ohayckI\Z b hd_Zgh]jZnbb P _gljZevguc Zi
IZgnbembdlhj ANlg ZdzZ”h_fhidghd:&Gkhj dZn_7ju ijhp_kkh\ b ZiiZjzIh\ i_j
e_dkzZg”jh\bq ijhba\h”~kI\ JEXMO: bf D : Lbfbjya \z
Kb~ hj_gXhbc Al g ijhn Fhkdh\kdbc Jhkm~ZjkI\_gguc mgb\_jkbl_1 I_
Bevbg bf D = JZamfh\kdh]h :H ©Lhjlh\uc “hf ©;bhkg:
Fmkebflemj Zg Nlg ijhn_kkhdhge gz~ fbb k_evkdhohayckl\_gguo gZi
@mfzZjlh\bqg F_""mgZjh~gh¥Xrakdhh]lh bggh\Zpbhggh]lh bgklbImlZ bf_gb
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<lhjhc ghf_j @mjgZeZ ihk\ys_g hkg
]h*Zz+ g_klI\h\Zgb_ <GBB djZofZeZ b
djZzofZekh”~_j Zs_1h kujvy -\e kNyfalX[lbbe __f
hkgh\Zgby Hkgh\gu_ Zki-ighba\lgZini\gg
Nyl evghklb BgklblmlZ b bo hp_gdz
iha”jz\e_gbyo \ i_j_"h\hc klZlv_ "'mjgZeZ

Ghluc lh~ gzdez”u\Z_I| hkh[mx h
| _ fZlbdm "mjgZezZ \ mkeh\byo bgnhjfzZpt
L_fZlbdZ "mjgZeZ "he'gZ b [m~_I| hk\_sZ
d ijh\_~_gbx nmg”zZf_glZevguo b ijYhd@gt
h[ezZklb k_e_dpbb ijhba\h”kI\Z k
djZofZekh” _j°Zs ]h b bgmebgkh” _j Zs

nmgdpbhgZevguo ijh~mdlh\ ibs_\h]h
gZagZq_gby

Hkh[h_ \gbfZgb_ [m”~_|I m”_e_gh
ijhbal\h~"guo djzZzofzdBE"brmbdZpbb fhe_c

kljmdImju ~h jZks_ie_gby b ljZgknhjfZpt
kharzgby ijh~mdlh\ nzZjfZp_\lbq_kdh]h g
\Z guf 7~ey im[ebdzZpbb y\eyxlky ijhp
i_j_jZ[hldb a_jgZ k\yaZggu_ k bale_q
khimlkl\mbosijh*mdlh\ ijb ijhba\h”~kI\_ djZ
"bjh\  de_Ilgzldb b bo ~Zevg_ cr_c [!
ihemq_gby ijh*mdlh\ k ~h[Z\e_gghc
klhbfhklvx b j_r_gby wdheh]bq_kdbo ijh]|

gblZl_eb

lha~jz\ey_f k Gh\luf ]t
ijblezrz_f d khljm~gbqg_klfn
‘mjgZe_ \k_o mg_guo b

Zljhijhfure_ggh]lh dhfie_dkZ
k_e_dpbb ijhba\h”kI\Z b
djZofZekh”~ _j°Zs_]h b bgmeb
kujvy Z 1zZd _ ijbf_g_gby
ijh~mdlh\ bo i_j_jZ[hldb

[+€tee~ DfCE ..



©DjZofZe b _]h ijhbaX2028u_2 «

Blh]Hhevrh]h imlb

k_glyl[jy ]h~rZ <k_jhkkbelkkdlbe y\mbdbhgvkdbc bgklbIml djzofz
i_j_jZ[hldb djzZzofZekh”_j Adf Ihek@gifvgZl _evgmx "&linkh ~gy hkgh\Zgby
;ueh ijh\_~ _gh fZkrlZ[gh _
f _jhijbylb_ \ dhlhjhf ijbgyeb mqzZkl
[he g_ehlu"&Zxsb_ky mqg_gu_
khijm~gbdb bgklbImlZ b iZjlg_ju
Ohlbf \ujZablv [eZ]h”"Zjghklv
‘mjgde©lbs \Zy ijhfure_gghklv?a
dhlhjuc ihk\y[be x <GBB[Iruc
\uimkid*gh]bkbhbo ghf_jh\
< dhgmg x[gé@ébwhreh s h”gh \Z ght kh[ulb_
\ur_e \ k\i_lj\uc \uimkd gZr_]h "mjgZez ©DjZofZe b _]h
ijhba\h~rgu_2 hljZzab\rbc I\injighekldyp dhee_dlb\Z
bgklblmlz \ klZgh\le_gbb b jZa\blbb djZofZehizZzlhqghc
ijhfure_gghklb
<lhjhc ghf_j
‘mjgZeZ ijh*"he be
[ulvieZlnhjfhc "ey
hif_gZz b”_yfb b
hiulhf kj_~b ijhn_kkbhgZeh\ b mqgq_guo
Fum[_"~ _gu\Ihf qlh dz ~Zy kljZghb
wlh]h ‘mjgZeZ [m~ ] Kihkh[kI\h\Z
jZkrbj_gbx <Zrbo ijhn_kkbhgZevigldouaglagbc b
gh\u_ i_jki_dlb\u ey khljm~rgbqg_klI\Z
X[be _cgh_ azZzk §zZgqHehkv k ijb\_IklI\_gguo
kehtbj dlABgklblmlZ-odgk <Zkhpdz v_\bq
;uahd dhlhjuc jZkkdZazZe h[ bklhjbb Bgklblmlz
hkgh\gwbZiZdh jZza\blby
AzZf _klbl_ev 7~bj_dlhjz ih gzZmqghg jZ[hl_
Gbdhezc >fbljb_\bg Emdbg k_g" ktgjm g dz\ b
BgklbImlZ k x[baijZ&be [eZ]h"Zjghklv aZ “hklb]g
j_amevlZhduhlf_Ibe glh jz[hlZz dzZ ~h]l]h ba gl
kihkh[klI\h\Zez ~hkllb[s gbkklZ\e_gghc #p_eb
kh\ _jr_gkl\h\Zgbx djzZofzZehizZzlhgghc hljZzkeb il
ijhfure _gghklb
>bj_dlhj N=;GM
eNBP dZjlhn_ey bf_gb : =
Ehjoz2 -6 B ijhn_kkhj
@ _\hjz K_jk#Ze_glbgh\bg iha”jZz\be khljm~gbdh\
bgklblmlzZz k x[be__f b jzZkkdZaZe h kh\f_klguo gZmqguo
ijh_dlZo
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AZf_Kklbl_ev Fbgbkljz k_evkdh]h oh:
ijh~rh\hevkl\by FhkdhhkedBklb @Zjh\ Blhj
GbdhezZ_ hbdizaZel\ukhdmx agzZgbhklivevghklb
<GBBD p_ehf ih klpZgijba\Zle [he__ | _kghfn
khlijm~gbg_kl\m Kk ij_"ipoyzhgihbhfure ggphh
dhfie_dkiZzkBh\kdhc h[eZklb
dz™_fbd J: g 1 g
| Ijh\ :g”j_c GbdheZ \bq hif_lbe gvgbdgewg
ihroh” khljm~gbdh\ BgklbImlZ d j_r_gbx ijh[e_f \ h[eZklb
0jZg_gby b i_j_ jZ[hldb k_evkdhohayckl\ _gghc ijh*mdpbb b
ih” _eZe "Zevg_crbo mki_oh\
= _g_jJjZevguc “~bj_dlhj
©GZmaEdlbg_kdh]h p_gljz G:G _ezZjm
Ijh~rh\hevkl\bxd w g "hp_gls_gy e _dk
<bdlhjh\bg jZkkdzZazZze h[ mki_oZo Ahkl
ijh\_"~ _gbb kh\f_klguo bkke_~h\Zgbc \ h[eZkl
b i_j_jzZ[hldb dZjlhn_ey lyd djjlbofZe ijh*mdlu
lj_"k_"Zl_ev <k_jhkkbckdh]h i_~Z]h]bqg_
azZ\_"mxsZy dZn_"jhc Jhkkbckdh]h wd
mgb\_jkbl _1Z bf _gb =< ¢ wvofggh\ighn” kkhj
B\Zgh\Z <Ze_glbgZz GbdhezZ_\gZ hlf_IbeZ hkh[h_ agZqg_gb_
BgklbImlz \ jZza\Wibth dij@ah\Zgby ih~*q_jdgm\ jhev

dZn_"ju bggh\Zpbhgguo | ogheh]bc ijh mdlh\ ba
jZklbl_evgh]lh Rujvkdh\kdhf Jhkm~Zjkl\_gghf
mgb\_jkbl_1_ | _ogheh]bb b mfiZ\ke gby

D = JZamfh\kdh]lh dhlhjhc jmdh\h”bl G > Emdbg
AZf_klbl_ev ~bj_dlhjz ih gZe3BBc jZ
ibs_\hc [bhl_ogh%ejh]bd ijhn_kkhj K:G[Z
?e_ogboZceh\gZ b zZdz~2jbldgl:Gjhn_kkhj
Jbfzj \Ex[h\v <yq_kezZlhlgl iha”jzZ\beb
khljmBdh\ <GBBB[be_bih"_eZeb "Zevg_crt
mki_oh\ \ gZmqgghc b ijhba\h”~kl\_gghc ~_

:dz” _fbd J:g w gohkh\Zg :gZlhebc
IZ\eh\bq iha”j¥Rbe khljm~gbdh\ kGBBD
x[be__fhl bf_gb =hkG®BeB [hi_dZjghc
ijhfure_gghklb b \ujZabe [eZ]h”~Zjghklv aZz
kh\f_klgh_ I\hjg_kdh_ khljm~gbg_kl\h
lj_ab”_gl :kkhpbZpbb ij_"ijbylbc ]Jem[hdhc
i_j_jZ[hldb a_jgzZ ©KhxadkzoofZZ2bg He ]
Blhj_\bqgq ih  _eZe ~"Zevg_cr_]h jZa\blby b
Bgklblmihmg_jdgm\ _]h agZqbl_evgmx jhev
]Jem[hdhc i_j_jZ[hldbb eujhazbe gZ™_""m ¢
N evg_cr__  jZa\blb_ ijhgguo b \aZbfl
hilghr _glmdh[u kh\f_klgufb mkbebyfb “hklbq
\ukh!l \ jZa\blbb gZmdb b ijhba\h”~kl\Z
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lj_~"k_"Z| :ékkhpbZpbb ©DZjlhn_evguc khxa?® Emi_obg K _j]_
hif _Ibe qglh zZdIb\gh_ khljm~gbg_kl\h <GBBD b ij_"ijbylbc
hljzkeb kihkh[kI\m_1 ijh]j_kkm gZmdb b ih\urz_|I
wnn_dlb\ghklv ijhba\h?kI\_gghc ~_yl _evghklb ij_"ijbylbc
djZofZehiZlhqgghc ijbolrke b

Ihke_ aZzZ\ _jr_gby ijb\_IklI\_gguo \uklmie_gbc [ueb
aZkemrZgu "hdeZ”u mqgZzZklgbdh\ dhgn_j gpbb ihk\ys ggu_
jZagufzki_dlzf bkke_"~h\Zgbc \ h[eZklb gZmqgghc b
ijhba\h~kl\ _gghc ~_yl _evghklb

<uklmibeb

G>J?7?<
GbdheZc Jmn_ _\bgqg

gedhjj J:G 1l g g9gZmgguc jmdh\h~bl _

©Kbkl_fguc ih*oh” d bkke_"h\Zgby
i_j_jZ[hldb djZzofzekh”_j Zs_]h k

“HEV>RL?CG
<eZ"bfbj =_hjlb_\bgq

d |l g azZA\mxsht®_ehf Jemfhdhj@[hldb

djZzofZekh”™ jZs _]h kujvy <GBB

e&Kh\_jr_gkl\h\Zgb_ | _ogheh]bc Jem[hc
djZzofZekh”™ j Zs _]h kujvy?

Q?JGMO:
BjbgZ FboZceh\gZz

zdz”™ _fbd J:G MhmkkhjJ2\gugZmqgguc
knljm~gbpnmdh~bl_ kWM _eZ dhhjr*bgZpl
f ""mgZjh~guo b bgbpbZlb\gNg;GNMN& R
ibs \uo kbkl_f bf < F =hj[ZIh\Z?3
©>hklb _gby b i_jki_dlb\u jZa\blby
nmgdpbhgZevguo ibs_\uo ijh*mo
A:CQ?GDH
>fbljbc :e_dkzZg”jh\bq
dl g akllfbl _dvgjZevghbhdlhjzh gZmqgg
bggh\ZpbhgghcJM[hGZmjgghbqg_ kdbc ¢
GZpbhgZevghc Zdz”~ _fbb g4jha h;)\ heeZsjkh &
©Khklhygb_ b i_jki_dlb\u jZza\blby ijhbe
fhrbnbpbjh\Zgguo djZofZeh\ \ J_kim][e
K:<?GDH<:
LZlvygZe<glbgh\gZz
| g ijhkkhj*bj_dlhj GBB dzq_kI\zZ [_
| ogheh]bb ki_pbZebabjh\Zgguo ibs_
bf = < le_oZgh\Z 1j_ab”_gl KhxaZzZ i
ibs _\uo bg]lj_"b_glh\
©H jheb djzofzez b _]h ijhba\h”guc
ijhba\h~kI\Z hl_q_KkI\_§yoadghs *b_gll
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JBF:J7?<:

Ex[h\v <yq_keZ\h\gZ
Zzdz”~_fbd J:G ~ | gkkhjlerz\guc gZmq
khljm~gbd <GBB ibs_\hc [bHhlnlahfd]

N=;MG ONBP iblZzgby b [bhl_oghe
©I1_jki_dlb\u jza\blby ijhba\h~kI\Z hl_
[bhdZlZebazZlhjh\ ijb i_j_jZ[hld_ djZof
kujvy?@

DMABG:
Ebr"by ;hjbkh\gZ

AZ\ "mxsé&¥yhjZlhjb fb*bnbpbjh\Zgguo dj
<GBBBnbebZe N=;GM ©ONBP dZjlhn_ey b
©Kjz\gbl_evguc ZgZeba f_Ih~h\ hp_
j_abkl_glghklb djZzofZzeh\ djZofZehijh’
bglj_"b_glh\a
KHEH<V?<:
K\ _lezZzgz Xjv_\gZ
dl g aKklibl _dvgjZevghlhhdlhjih
bggh\Zpbhgghfm et ®&vx;bh?

©Kh\_jr_gkl\h\Zgb_ |_ogheh]bb kZoZj
nmgdpbhgZevgh]l]h gZagZg_gby gZ hi

djZofzZez?®

KB>HJ?GDH
Xjbc Bevbq

Alg ijhn_kKh®Lhjlh\uc ~"hf ©:bhkgz

©OKljzZl_1bq_kdb_ gZijz\e_gby jZa\blby
XXI'\_d_2

DZ ~uc \uklmizxdbclbengbdzexgZ[hlm \de&XGBBD j r_gb_
ijh[e_fzlbdb jZza\blby ijhba\h”kI\Z djZofZekh”_j Zs_]h kujvy b _]
Ihke azZ\_jr_gby hnbpbZevdmevddkgthf\p glj RBhkkdhekyv
lhj  _kI\_ggh_ f_jhighldp jI Kk mqzZklb_f I\hjg_kdbo dhee_dlb\h\
lha”rj\blvdhee dlb\ bgkijblmelkz ij ~klzZ\bl_eb hj]Zgh\ JThkm~"Zjkl
f _klghc \ezZklb ij_~klzZ\bl_eb ij_"ijbylbc hljZkeb
HI Kh\_1Z N_~ _jZpbb
dhee_dIb\ Bgklblmlz iha”*jZ\beb
N wog ijhn_kkhj ik j\giZzlhj
aZf_klbl _ev Ij_~"k_"ZI ey
Dhfbl_1Z Kh\_1Zzpbh _ ih
Z1ljZjghh~*h\hevkl\ _gghc
iheblbd_ b ijbjh~hihevah\Zgbx
Fblbg K_jl_c¢c =_jzZkbfh\bg b
ANw g ijhn_kkhj K_j ]bg K_jl] ¢ GbdheZ \bq

10
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AZlI _f ~ imlzZl =hkm~Zjkl\_gghc >mfu
Dhfbl_1Z =hk”*mfu ih Z]jZjguf \hijhkzZf Gbd|
B\Zgh\bgzZkbev_\ ih ihjmqg_gbx |Ij_"~k_"ZI_
Dhfbl_1Z =hk”*mfu ih Z]jZjguZd¥YmijfikdZ
J:G <eZ”bfbBAZgh\bd¥ZrbgZ iha”jZ\be
khljm~gbdh\ <GBBD k x[bee fgBb]jgmun
=hkm~Zjkl\_g g Z lZzd" _ gZljZ"Nu
Fbgbkl_jkI\Z k_evkdh]h ohaycklI\Z JN
HI Fhkdh\kdhc h[eZklghcha®jZibeb
kh[jZ\rboKynbgZeb gzZpNZibl lgv~ "k _"ZI ey
Fhkh[eud khp@Zmfhe_dkZg”j :gZlhév_\bq
> imlZzFhkdh\kdhc h[ezZklghxf_emygHe ]
<eZ”bkez\h\bq
AZf _klbl_ev ]Jez\u zZz fhgbktkdhidgm]z
Ex[_jpu d w g Kujh\
:g”j_c GbdhezZ _\bg ikha[jiA¥beky k x[lbe f
\jmgbe gZ]jkhujm~rgbdHEf :~fbgbkljZpbb
]Jhjhrkdh]h h#ijiin]ibe \Z ' gmx g_ lhevdh gZmqgr
gh b ]jZ*hh[jZamxsmx jhev <GBBD

l[jha\mqgZeb iha”jZ\e_gby hl ij_"ijbyl
hljZzketHHH :€bedh HHH ©Gvx;bH?2H
©Oh[hlh\kdh_ ij_"ijbylb_ ©DjzZofzZeehijh"mdl

\f_kl_hklZevguZhlg_jZfbheh hif_q_gh qgqlh <GBB® gZkbhzbfh\u]lh~gh
khljm~gbd KkVlj & gbd \uiheg _gbx gh\uo aZ~Zq g9gZijZ\e_gguo gZ "z
jZa\blb_ djZofZehiZlhqghc hljZkeb
Lhj _kI\_ggu_f _jhjbylby
iha\helbes jzZa \k_f khljm~gbdZzf
<GBBD b \_l_jzZzgzf hjljZgbazZpbb
\kihfgblv \Z gu_ fhf_glu Ijm”~h\uo
k\_jr_gbc bgklbkhb2Zz c klZe
yjdbf hljz" _gb _f j_amevlZlh\
Nyl _evghhEmqg _gguo ijb j_r _gbb
ihklZz\e _gguo a®Z®2qlgbc imlv
jZ[hlu ey kljZgu
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KHKLHYGB? B I?JKI?DLB<U J:A<BLBY IJHBA<H>KL<: IH =EM;HDH
[?7J?J:;HLD?A?JGB D:JLHN?EY

M>D

;uahk 1, JZ"DbH4B?

1<k _jhkkbckdbc-bkZmgtyh\zZl_ ewblgkibblm!| djzofZez b i_j_jZ[hldb
djZzofZekh”_j Zs_]Jhlrkugby e N=;GMdZNIBR_ey bf_gb : = Ehjoz?

2:kkhpbzZpby ij_"ijbylbc ]Jem[hdhc i_©KHAPAD a0 FgE?

:gghlzZpbyzZkkfhlj_gu \hijhku dem[hda[hldb a_jgZ b @&Zjlhn_ey
djZofZe fh”bnbpbjh\Zggu_ djZofZeu djZofZevgmx iZlhdm fZevIih”_
kbjhiu HIf_q_g jhkl ijhba\h”?kI\Z fh*bnbpbjh\ZgguoqtlhzZlo\fyzaezd hg i
\W\_ ~ gb_f kzZgdpbc ijhibjbIJhkkhbb[hId_ dZjlhn_ey gZb[he__bj_adh_ m\
khklz\beh ijhba\h”~kl\h aZfhjh  _ggh]lh dZjlhn_ey Iljhba\h?kl\h dZjlhr
jZa\b\Z _|Iky g_"hklZlhggufb | _fizZfb <hajh\ke&hB b nblpbjthhEbwg hf
Zfbehi_dlbghdhZofZe < kap k wlbf g_h[omXbébbgblv ijhba\h”kl\Z
\hkdh\brghc dmmdmjmi_j_jZ[hldm gZ Zfbehi_dlbgh\uc djZofZe

D ] ij_"iheZ]Z_Iky m\_ebq_gBoZ)bkinkadzZdjZofZehijh mdlh\ |
djzofzeHlqlb \ jZaZz Hkgh\ghc ijbjhkl \uimkdzZ ijh”~mdpbb h b~z
fh~_jgbazZpbb b jzZkrbj_gby bf_xsboky fhahhEbbc fk blglgilheapbhgguo
hl_q_kI\_gguo b aZjm[_"guo I_ogheh]lbc b h[hjmgdm\gabihklIpHbFh wlh]
gh\u_ djmigu_ ij_"ijbylby \ Ihf gbke_\ \hklhqguo j _]bhgZo Jhkkbl
ijhba\h~kl\h djZzofZehiZlhgghc ijh*mdpbb

Dexqg \u_ kehRZbnbpbjh\Zggu_djZofZeu iZlhdZ J]Jexdhaz fZevl|
dmdmjmaz irdgpdpada BY¥behi_dlbgh\uc djZofzZe p\_Igh¢h]dhjdhn _ev
ijhba\h~kI\Z djZofZehijh~"mdlh\

THE CONDITION AND PROSPECTS FOR THE DEVELOPMENT OF THE
PRODUCTION OF DEEP PROCESSNG OF GRAIN AND POTATOES

ByzovV.A.%, RadinO.1.2

IAll-Russian Research Institute of Starch and Stamitaining Raw Materials Processing
Branch of Russian Potato Research Centre
2Association of enterprises of deep grain process®@YUZKRAHMA 2

Abstract. Abstract the issues of deep processing of grain and potatoes for starch, modified
starchesstarchtreacle maltodextrins, glucose syrups are considered. The increasepobthuetion
of modified starches by 60% has been noted, that was connected with the imposing sanctions
against Russia. When processing potatoes, the most dramatic increase was in the production of
frozen potatoes. The potato starch production is devejagian insufficient pace. The demand for
modified amylopectin starch has increased. In this regard, it is necessary to increase the production
of waxy corn and its processing into amylopectin starch. In 2030, it is expected to increase the
production ofstarchtreacleand starch by almost 2 times. The main increase in output is expected
due to the modernization and expansion of existing capacities using innovative domestic and foreign
technologies and equipment. In addition, new large enterprises wWillilbgncluding in the eastern
regions of Russia, where there is no production of starch products.

Key words: modified starches, molasses, glucose, maltodextrin, corn, wheat, potato
amylopectin starch, colored potatoes, starch production forecast
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<\ _"bg HljZkev ]Jem[hdhc i_j_jZ[hldb a_jgZ gZ djZofZe b
ijhrhe Z | f_"~e_gguc gh klIZ[bevguc jhkl < ]h~"m agZgbl_evg
fh*bnbpbjh\Zgguo djZofZeh\ b fZevBhrgdhkwilbpoh\dZIl_Jhjbyo ijh*m
ijhbkoh”dIb\ghfihjlhazf_s _gb_ < -akhfmh_ledbg_gby klhbfhklb eh
mkeh g_gby nbgZgkh\uo hi_jZpbc b ~_klZ[bebazZpbb ihklZ\hd k
wdkihjl lzd b bfihjl jy*Z ijh mdlh\ bg"mkljbjpz[Hedd[hdh¢gZ
=hkm~”ZjkI\_ggu_ hjl]Zgu jZajZ[hlZeb jZagu_ f_oZgbadulhgeynih™ " |
A ckl\mxl b bkihevamxlky dhfiZzgbyfb

< ]h m dhfiZzgbb klhedgmebkv k gh\ufb \uah\zZfb dhlhju_
gh\u_ ko_fu ihklZ\hd h[hjhfhd Zglmyxsbo n_jf_glh\ b j_Z]_glh\ LZc
hljZzkeb ihklzZzjZzebkv gzZjzklblv fhsghklb m\_ebqgblv \uimkd ijh*md

dZl_]hjbb bfihjlZ < p_ehf ]h~r ey bg"mkljbb az\_jr_g k iheh"|
Jhkkbckdzy hljzkevi]lgmZhikdhdb a_jgZ i_j_jzZ[ZIlu\Z_1 hdheh
a_jgZ b ijhba\h”bl [he__ feg lhgg ]Jhlh\hc ijh*mdpbb M wlhc

\k_ rZgku "“ey jZa\blby azZimkdZ gh\uo ij_"ijbylbc ijhba\h”~kl\_¢
gh\u_ wdkihjlgu_ jugdbdhGdkdhguo ijh_dlh\ gZoh”ylky gZ klZ"bb |

=hkm~ZjklI\h Zdlb\gh ihA™_j"b\Z _ | hljZzkev ]Jem[hdhc i_j_jZ[h
ijhba\h~bl_eyf djzZofzZeh\ ij_"hklZ\eyxlky bg\ _klbpbhggu_ aZcf
fh™_jgbaZpbb ij_"ijbylbc b ev]hlgd_ ihkdmikln kujvy ”~ey ihke_:
i_j_jZ[hldb Kms_kI\m _| Izd" _ f_jzZ ih \haf_s_gbx aZzZljzl gZ eh
ijhA"mdpbb dhfi_gkzZpby azljzl ijb mgZklbb dhfizgbc \ \uklZ\hqgu
f_ju ih”r™_j"db

<klmibeb \ kbem gh\u_ ihgBEevgihyhNaZdhgZ ©H a_jg_2 kh]eZ

jZajzZ[hlZzgZ N=BK ©A_jgh? < ]Jham \_~ gb_ hlq_lghklb \ kbk
[uezZz ~"h[jh\hevghc gh 1ihqglb \k_ dhfiZzgbb hljZkeb gZqgZeb
ijhke_"b\z_fhklb K fZjlz ]h~Z ij\ kibKlIZfen dlgnhjfZpbb h ijh:

i _j_jZ[hldb a_jgZ klzZzeh h[yaZzZl _evguf

lh ~Zgguf JhkklzZIZ gZb[hevrbc ijbjgEI[exyZZ Iky \ ijhba\h”}
fhrbnbpbjh\Zgguo djZofzZeh\ qglh k\yaZgh k g_h[oh”bfhklvx a
ZgZeh]lh\ b i_j _oh~hf ikljgdlhé g _kI\ _ggu_ ijh*mdlu \ ]h
jZaebgguo \b”"h\ fh*bnbdZpbc djZofZeZ khklZ\be lhgg

GZ azZ Jh™ ih kjZ\g_gbx k ]h~hf m\_ebgbehkv ijhba\h”
ebabg dhlhjmx \ Jhkkbb ijhba\h”?yl M\Z ij_"ijbmkady hk g_ kI\Nb-gm h\]in
ebabg kmevnzZlZ khklZ\be lhgg GZb[he_ _ agZgbl_evguc jhl
fZem ™ _dkljbgihglb \ jza[A).l

AgZgbl _evgh kgbabehkv ijhba\h”~kl\h ~ _dkljbgh\ gh wlhl ijh~
k _]1f_gby~ mkljbb

Jhkkbckidb”ijbylby ih Jem[hdhc i_j jZ[hld_ a_jgZ aZ ihke_"gt
agZqbl_evguc jhkl ijhba\h?klI\Z djZofzZzeZ b djZofZehijh"mdlh\ <

]Jh~rhf \ Jhkkbb ijhba\h”kl\h gZlb\gh]h djZofZeZ hmkheibzobeehhk

luk Ijhba\h”kl\h jZaguo \b”h\ djZofZevghc iZlhdb ~“hklb]eh
khklZ\be \uimkd fh*bnbpbjh\Zgguo djZofZeh\ m\_ebqg_g [he__ q_

luk ijhba\h~kl\h Jexdmadgmaguo kbjhih\ m\_ZbqgbehlkvkigklZ\bel
278,21ukl

JZa\blb_ djZofzZehizZlhgghc hljZkeb gZ i_jbh~ ~h ] ij_"m
ijbhjbl _lguo gZijZz\e_gbc mklhcgb\uc jhkl h[t_fh\ wnn_dlb\ghklb ij

14



©DjZofZe b _]h ijhbaX2028u_2 «

d h[_ki_q_gbx ijh*h\hevklI\_gghc [_akidkphklfudd@lh§zZkus_gb_ jugd
jZaebqgufb \b"Zfb gZlb\guo b fh*bnbpbjh\Zgguo djZofZeh\

djzofZehijh~mdlh\ b jZkrbj_gb_ kn_ju b h[t_fh\ ihl§j_Yeklgdtlycijh”*mc
"h[Z\e_gghc klhbfhklvx

LZ[ebpZljhba\h”?kl\h djZofzeZ b djzofiZehijh~mHdlhuk |

DjZofZehijh”mdlu ] ] ] ] I

DjZofZeu djhf_ fh”bnbpbjh\]
gZlb\gu _

DjZofZeu fh bnbpbjh\Zggu _

zexdhargjimdlhagu_ kbjhiu

FZevih® dkljbg

I1ZIhdZ djZzofZevgZy Jexdhag

Ebabg

GZ k_]lh~gyrgbreckghdgufb \b~rZfb kujvy "ey ijhba\h~kI\Z A_jgh\h]h
\ Jhkkbb ljz"bpbhgghdmiiZjmlky 2z 1zd" _ ir_gbpz Ijbq_f k_]f_gl dj:
dmdmjmau azZgbfzZz_1| gZb[hevrmx “hex \ kh\hdmighf h[t_f_ ihlj_[e_gb
I1Zd b \ » g "ghf\ujZz  _gbb

F _Ih~Zfb gZijZz\e_gghc k_e_dpbb \ Jhkkbb kha”“Zgu gh\u_ \b”~u ki
jZaebqgguo \b~h\ djZofzZezZz GZijbf_j djZofZe \hkdh\b”"ghc dmdmjm
Zfbehi_dlbg beb \ukhdhzZfbehagu_ khjlZ JThjhozZ k kh"WIEdgd_f Zfbeha
kms_ klghg agZg_gb_ ~ey ihemq_gby ba gbo jZaguo \b~h\ fh*bnbpbj
dhlhju_ gZoh”yl ijbf_g_gb_ ijb ijhba\h”~klI\_ fgh]lbo \b”h\ ibs_\hc ijhA

DjZofZe y\ey_Ilky ijh*mdlhf ~ey fgh]l]hgbke_gguo _]h fh*bnbdZ
\brh\  [bhdhg\_jkbb Hhle\ kZoZAjbkluo ijh*mdlh\ fbdjh[bheh]bqg_kdh]
tihebheu ibs_\u_ dbkehlu Zfbghdbkehlu [bhjZaez]Z_fu_ ihebf_ju

ljhfure_ggZy |I_ogheh]by kZoZjbkluo ijh*mdlh\ gZ hkgh\_ [bhdz
ohjhrh bamqg_gZ b rbjhdh \g_"j_gZ \ fbj_ Atleedygebllb_&kBb n_jf_glh\
gZ djZofZe \ \h~*ghc kj_~_ijb hij_~ e _gguo mkeh\byo G | _fi_jzlI
km[kljzlZ ijh~he bl _evghklv ijhp_kkzZ \ gZlb\ghf b de_ckl_jbah\Zgg

Bkihevah\Zgb_ i_j_"h\uo [bhl_ogheh]bc ]b”*jhkehazhdpaftzfez \ d
khklhygbb gz hkgh\_ kh\j_f_gguo ijhp_kkh\ jZza”~_e_gby hqgbkldb b
ihemq_gb_ jZaghh[jZaguo iblZl_evguo kbjhih\ b ihjhrdh\ ij_~eZ]Zxsl
nmgdpbhgZevguo \hafh ' ghkl_c \oh”ysbo \ bo khklzZ\ mpeguh”~h\ Ihe
kihkh[hf ]b”jhebaz djZofzZez fZevlh”_dkljbgu djzofZevgzy iZl
m]e_\h~gh]lh khklz\Z kbjhiu k \ukhdbf kh”~_j Zgb_f njmdlhau b ]Jex
fZevihau ij_"ezZ]Z fu_ d j_ZebazZpbb \ qgbklhc djbklZeebq_ kdF
djbklZeebg_kdhc nhgfZlu\zZzxl rbjhdbc ki_dlj ijbf_g _gby g9gZ ibs
nzZjfzp \lbg_kdb_ b | _ogbg_kdb_p_eb

D ] ij_"~ihezZ]Z_lky m\_ebq_kdoZj\wkiukoddjZofZehiph mdlh\
djzofzez ihqglb \ jZaZz Hkgh\ghc ijbjhkl \uimkdZ ijh”~mdpbb h"
fh~ _jgbazZphBkbbj gby bf _xsboky fhsghkl_c k bkihevah\zZgb_f bggt
hl_g_kl\_gguo b aZjm[_"guo |I_ogheh]bc b h[hjm~h\Zgby

Ilhfbfh wlh]l]h gm gh igklyablwWjmigu_ ij_"ijbylby \ Ihf gbke_
\hklhqguo | ]bhgZo Jhkkbb 1 gZ k_]Jh~rgyrgbchba\lgdklbHhkmlklI\
djZofZehiZlhgghc ijh*mdpbb Ihlj [ghXbMfAekuipdhqgehycdijhfure _gghklb
bkoh”y ba gzZf _qzZ_ fuo hihMh\Zdjhimdamdpbb ij "klZRe gZ \ I1Z][e
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LZ[ebpZH[t_fu kujvy dj@ofzehizlhqgh]h ijhbdukiki\Z

Kujv_ ] ] ] ijhjgha

DmdmjmaZz

Ir_gbpZz

DZjlhn _ev

< ijh]jghabjm_fhf i_jbh”_ hkgh\guf Aig2"h§ kfumjviykiZ _Iky dmdmj
a_jgh <f_klI_kIlI_fh brzZ_ Iky jhkl i_j_jZ[hldb a_jgZ ir_gbpu \ Ihf{
ir_ gbgghzZofZzevgh]h ijhba\h”~kI\Z \ \hklhgqguo j_]bhgZo Jhkkbb

< khhl\_Ikl\bb k ijh]Jghabjm_fufb h[t_fzZfb ijhba\h”?klI\Z dj
ijhA"mdpbb gz i_jbh*]"mgzZf_qZ_|ky jZa\blb_ ijhba\h”kl\_gguo fl
\ujZ[hld_ ijh*mdpbb b i_j_jzZ[hld_ djZofZekh”~_j Zs_]h kujvy gZ m

M\ _ebqg_gb_ fhsghikiba\imklI\m ijh~mdpbb Jem[hdhc i_j_jZ[hld
j_Zebah\zZgu iml_f kljhbl_evkI\Z gh\uo ij_"ijbylbc \hafh gh \ !
mdZazZgguo ijhba\h~klI\ Kljhbl_evkl\h gh\uo ij_"ijbylbc [m”_1 hkn
\' I _o jZchgZo ]~_ hlkimd&lhtmkI\h djZofZehiZlhqghc ijh*mdpbb |
"hklZlhqgh]h kijhkZ gZ mdZaZggmx ijh~mdpbx

G_kfhljy gZ kZgdpbhggmx ihedlblgihg atdiZgkl\_ggdegnmiihdkev
i_j_jZ[hldb a_jgZ ijbkihkh[beZkv d hkh[uf mkeh\byf jZ[hlu lylijh"}
k\b~ | _evki\m_I h[ mklhcgb\hklb wdhghfbdb hkgh\guo ij_"ijbylbc
kzgdpbc b h]jZzgbg_gbc m”~Z |ky dhg\_jlbjh\ZIv \ mki_o

ljZdlbq_kdb k kzZfh]h gZgqZeZ kZgdpbc j_adh m\_ebgbehkv
<GBBD ihlj_[bl_e_c fh"BEghpbjldyZofZeh\ [Zdbo hljZzke_c dzd fyk
ieh“hh\hsgZy dhg”~bl_jkdZzZy h[ _kihdh_gguo hlkmlkl\b_f ih}
fhrbnbpbjh\Zgguo djZlZfZikdd < ? b "jm]bo k ijhkv[hc h \h;:
kharZgby ZgZeh]lbqguog!libigheltkdhhcgZ ij ~ijbytblylg [bl_ebyeob gZ
ij_"Nijbylbyo hljZzkeb Jem[hdhc i_j_jZ[hldb

Dzd ihdzazez ijzdlbdz \\_"~ _gb_ kZgdpbc ijb\_eh d m\_
fhrbnbpbjh\Zgguo djZofZeh\ \ Jhkkbb

:gZebjamgdZh®"bnbpbjh\Zgguo djZofZehhh\hphlkkbly ~hklZlhqggh
hit _h\ijhba\h”"Eh\l_gq_ kl\uaips \uo fh*bnbpbjh\Zgguo djZofZeh\ <
\uimkdzxlky fh~bnbpbjh\Zggu_ djZofZeu dZlbhgguimfzZz®ghc p._
ijhfure_gghklb “ey ijb]lhlih\euahZkivhj\\ b *jm]b_

Fghl]b_ fh*"bnbpbjh\Zggu_ djZofZeu ”"ey ibs_\hc ijhfure_ggh
\hkdh\b~guo khjlh\ dmdmjmau kh”*400Zsbiddhie dibgh\h]h djZofzZe
ijhp_kkZo obfbg_kdhc fhrbnbdZpbb djZofzZeh\ ij_"ihqghbl délvgin\ ijd f_
djZzofZzeh\ WIlb djZofZeu dzZd gZlb\gu_ 1Zd b fh*bnbpbjh\Zggu_
ibs _\hc ijhfure_gghklb Hgb h[_ki_gb\Zxl jZaebqguf khmkzZf
dhgk _j\bjh\Zgguf b fhehgguf ijhmdlzZf \yadhklv h~rghjh*"g&EKlky | _
klZ[bevghklv ibs_\uo ijhAmdlh\ ijb azZfhjzZz b\Zgbb AZ kq_| emqr_
Zfbehi_dlbgh\uc djZofzZe y\ey |ky ij_"ihglbl_evguf kujv_f
fZevih™ _dkljbgh\ ?]h rbjhdh bkihevamxl ijb ijhba\h”kI\_ k\lyamxs
khia\h\ “ey wibd_Ihd b dhg\_jlh\ de_cdbo e_gl \ dZjlhgZ ghf ijhbs
fhrbnbdZlhjh\ \yadhklb

GZ k_]hrgyrgbc ™ _gv \ Jhkkbckdhf =hkj__klj_ k_e _dpbhg
hl _gq_kI\_gguo khjlh\ b ]Jb[jb”Ah\ \hkdh\b”ghc dmdmjmau

ljb ijh[e_fZonbpblzZz Zfbehi_dlbgh\uo fh~bnb pbZkre\Agguwy bojZk\
g_h[oh~bfhklv [hevr_]hhjZg\klldygghec dpb¥hkijhbal\h*"khWdh\b”*ghc
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dmdmjmxad ba\_klgh \hkdh\bAgmx dmdmjmam ba bfihjlgh]h ihk_
\ujZsb\zZxg\[hevrbo h[t_fZo Ilhevdh \ KlIZ\jhihevkdhf djZ_ b <hjhg_ " kd
>ey h[_ki_qgq_gby dZg_kI\_gguo ihdZaZl_e_c ibs djZwmffhée¢bnhbpbjh'
[j _[m_Iky mblvebghba\h?*ki\h Zfbehi_dlbgh\h]Ked{aoflzedf Iblv qlh
<GBBDbf__| agzZqbl_evguy&[hluh i_j_ jzZ[hld_ \hkdh\b”ghc dmdmjmau
©DKgh~ZjkdZy a Ney ijhpet\jihelan\Zggh]lh Zfbehi_dlbgh\h]h djZofz
hkgh\_ dhlhjh]lh [ueh kha”~Zgh ijhba\h”?kl\h djh\_azZf_gbl_ey ©<he_c
kh\f_klgh<k _khx&adguBB | _ogheH]ih\ _azZf gbl e _c¢c b ]J]hjfhgZevguo ij_iZj
<h <GBBD ijh\_~ gu bkke_"h\Zgby ih kdjbgbg]lm a_jgZ dmdmj
<k _jhkkbckdh]h bgklblmlzZz ] _ g Ibqg_kdbo j_kmjkh\ jZkl _gbc bf_gb G
dhlhju_ iha\lhebeb hij_"* _eblv gzZb[he_ hjiZjKi_dZm\gkddhkgh]h

fZl _jbzez ey k_&8k&pbbBbh\Zgh [he_ _ khjlh\ b Jb[jbA"h\ dmdmjmau
hij_~ e _gu h[jZapu Kk \ukhdbf \uoh”~hf djZofZeZ azZjh”~urz |[_edZ
Zfbehi_dlbgZ [heb _ Z 1zd”_ h[jZapu k fZzkkhXhwehhe [He_

<ul[jZggu_ \ dZg_kI\_ bkoh”~gh]lh fzZIl jbzZezZ "ey k_e _dpbb khjlZ b ]
dmdmjmau i_j "Zu\\N=;@BVMGBB dmdmjmau

?s_ h~ghc ijh[e_fhc ijhba\h”"kI\Z ibs_ \u&pfhZagh{lZ pdjZofZeZz
obfbq_kdbf kihkh[hf y\ey_ Iky ijbf_g_gb_ ij_dmjkhjz mdkmkgth
ijhba\h~kl\h dhlhjhlh g_h[oh”"bfh m\_ebqgblv

Ih ijh]lghazf \% 11 jhkkbckdbc fmtimkbpbjh\Zggh]h djZofzeZz
ijhrhe bl jZzklb HIdZa kljZzg ?\jhkhxaZ ihklzZ\eylv ijh"mdpbx \ Jhkkbx
Zljhijhfure_gghc htjlkebhjhrzy \hafh ghklv ey hl_qgq_klI\_gguo ijhba'
aZgylv _s_[hevrmx “hex hl_q_klI\_ggh]h jugdZz

< ihke_"ghh™u lJihenZghZa\blb_ | _ogheh]by ]Jem[hdhc i_j jZ[hldb
\uimkdlIpf_ggh]h [_edh\h]h ijh~mdlZ ibs_\uo \hehdhg b \ukhdhzZfbeh
LZd \ gZklhys_ _ \j fy aZy\e_gu kjZam ¢gekdenhghjghhldlhYhjphoZ
\ dhlhjuo <GBBD gblghf ihkj_ ~kI\_ggh_ mqgZklbkj_ XKd\pdvhigacl fi
jhklzZz i_j _jzZ[hldb ]JhjhoZzZ \ fbj_ gZ [eb Zcrb_HAigdv e | khklZ\bl

=hjhoh\uc ijhl_bg ij_"klzZ\ey_I kh[hc \ukhdhdZq_kI\_gguc e_]dh
mk\zZb\zZ_fuc bklhggbd [_edZ h[eEg"ZgufbZzdbhxki\Zfb dzZd memqr_
fur_qggh]h jhklzZ ihfhsv \ kgb  _gbb ba[ulhgghc fZkku | _eZ b memqr_g
Hg kh\f_klIbf k [hevrbgkl\hf ~b_1 ih”oh”~bl "ey i_jkhgZebabjh\Zggh]h il
lexl _gZ b fhehqgguo ijh"mdlh\ b e jJhbauGZlb\gdec ]hjhoh\uc djZofZe
aZ\bkbfhklb hl khjlz i_j_jz[Zlu\Z_fh]lh ]JhjhozZ fh _| h[eZ"ZIlv ih\ur_gc
Zfbehau \ ke _"kl\b_ qg_]h h[ez”Z_| \ukhdhc ]_e_h[jZamxs_c kih
|_fi_jZImjhc "_eZlbgbazZpbb dhjhlidhc llkdkimZlaeblgbboglyljZkeyo ibs_\h
ijhfure_gghklb \ nzZjfzp_\lbd_ b ijhba\h”?klI\_ [bhjZaeZ]Z fhc mizZzdh\dt

=hjhoh\u_ \hehdgZ bkihevamxlky \ ibs_\hc ijhfure_gghklb ~ey Q-
"bjgh]lh kujvy b mgdggklghl _gpbb Jhlh\h]h ijh*mdlZz

<GBBD kh\f_kigh;GMNBP Bgklblml pblheh]bb b ] _g _Ibdb Kb[bjl
hi" e gby Jhkkbckdhc Zzdz”~_fbb gZzmd2 BPb= KH J:G ijh\h”"bl bkke.
bgljh]j_kkbjZdaguo ojhfhkhfZo a_jgZ bdjZzhdgguggue_dpbhgguo
ebgbc ir_gbpu gZ hkgh\gu_ b2irmfpHgguheimlgp_ggu_ ijbi_j jZ[hld_ a_jog
djZofZe ir_glkpe dpbhgguo eblm\ue_ &guf kh”_j"ZgQglhpbZdkh\
nbhe_Ilh\hc ]Jhem[hc djzkghc b q_jghc hdjZkdhec l[jh\h~ylky |
ig_\fhdeZkkbnbd@ddbtbljZz*bpbhgdbZ ght_j_ jZ[hldZdjZofZfendb
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l[jblbdzZze_ k \ukhdbf kh~”_j Zgb_f dZjhlbgNb{GWM NKOé _pdfdxg
Jhklh\kBdZ]jZjwcgZmuyagp gk NIJ:GP

Ba\_klgh qlh djZofZe b djZofZehijh”mdlu dzZd bg]j_"b_gl
ibs_\hc ijh"mdpbhghb\MZj@Zlky d ZgZeh]Zf kZoZjZ < k\yab k wilbf kh\
jZa\blby ijhba\h”"kI\Z djZofZeZ b djZofZehijh"mdlh\ y\ey Iky kghb
bgr dkz A"~ _kv j_qv b | hjzZza\blby ijhba\h”klI\Z j_abkl_glguo dj

JZKkrbj_gb_ ijh~mdlh\ a”~hjh\hZhhknlZ\gby _gbkl_glguobdjjbfze
ijhba\h~guo hlit_jffhj)\Z[hldb gh\uo \b”h\ kujvy gZkkmjdbdh\gll&m[hdh
i_j_jZ[hldjpZzofZekh”™ _j Zs_ 1hkujkly s_ h”bg bfimevikl jgakdlbggh]h
ijhbal\kMZ wlhf gZijZ\e_gbb

H i j jzZ[hld_dZjlhn_ey gZ djZofZe b dZzZjIbBbZ]jlhnijiiMmgduba
\Z"g_crbo ijh*h\hevklI\_gguo dmé&wZdmhRefljgb e | h[tzfu i_j_|j
k\_ " 1h dZjlhn_ey \ JN g _mdehggh jhkeb hkh[_ggh azZfhjh g«
kmrzgh]hhbh\h]h d mihlj_peZjglbx_ey Ijb wlhf g_ 1Zd hsmlbfh m\_
h[tzfu ihemqg_gby djZofZezZ Ijh[e_fzZ Jkhkkbkhdpf*mgh\g f bfihj
dZjlhn_evgh]lh dfbéz204uk | ijb kj_~g_lh” h\hf ijib,alBn0kuk | b
\ukhdbfb jughggufb p_gZfb gZ ijhba\h~bfuc dZjlhn_ev

>Zggu_ h ijhba\h?kI\_ ijh"mdpbb batdZj[hrueiybdZ® gu \ 1Z[e
LZ[ebpZ=hlh\Zy ijh*mdpby ba dZJlhn_e}y] bk |

<b”u ijh"mdpbb ] ] ] ] ] ] d ]

DjZofZe dZjlhn _evguc

DZjlhn e ijh~mkdIlh\ | ¢

dZjlhn_&vhah  _gguc

dZjlhn ew kgguc

fmdZ oehivy b ]jZ¢

dZjlhn_ev ijb]lhlh\e
beb dhgk j\bjh\Zgg

lh k\_~ _gbyf :kkhpbZpbb O©OKhxmatjZpogde?jughd JN BOBR2Z\ey_
lukl dzZjlhn_evgh]lh djZofzZzez \ dtkghdghdkihevam_Iky \ ibs_\
ijhfure_gghklb [he__Ijb wihf \ kljZzgm \ithigbhtkylukl dZjlhn_evgh]h
djzofzZzez ?keb jzZgvr_ hkgh\gufb bfihjlzjzfb dZjlhn_evgh]h djZo
kljzgaziz~ghc ?\jhiu Ih ihke_ \\_~zgguo kZgdpbc jughd djZofZeZ
\ klhjhgm Dblzyfz<b UgdBezZg"Z

Hkgh\gu_ ijh[e_fu ijb ijhba\h”kI\_ djZofzZeZz

Zgbadh_dzZq_kl\h kujvy f _edbc [bluc dZjlhn_ev k gbadbf k
DjZzofZebklhklv i_j_ jz[zIk\ZZddhdhlAn_ey dhe_[e_lky hiI\ IMMhj_fy
dzd aziz™guo kljZzgZo hgZ khklzZ\eyl ljgohf gZ \ujZsb\Zgb_ \ oha\y
kujv_\uo ahg khjlh\hlh dZjlhn_ey k kh*_jfZghh imjhzaégekIvx [he_

+ p ]JZhalhebl ih\ukblv j_glzZ[_evghklv _1h \kRa”_buhZgliy d'hl

j_glz[_evghklv i_j_ jZ[hldb g_f_g__

[ nbabgq_kdbc b fhjZevguc baghk | _ogheh]bg_kdh]h h[hjm~h\
\ukhdbc jZkoh”™ |hieb\Z we _dljhwg_j]bb b \h~u \ jZkg_|_gZ _"“bgtk

\ gbadzy ghjfz ijbJueb hithhgph ih\ukblv ijb bkihevah'
| _ ogbg_kdbo khjlh\ dZjlhn_ey b ~b\_jkbnbdzZpbb \ fh”bnbp
Mgblu\Zy qlh dZjlhn_e_djZofZevgu_ ij_"ibiylhypjA[AIEXtm b ~Z
\ugm ~ _gu "~Zlv gh\h]h k_ahgZz Hg \b~rguf yley\ likhbpigb\e q
fh”_jgbazZpbx ij_"ijbylbc b i_j_oh” gZ ki_pbZevgmx kujv_\mx
djZzofzZze emqr_ hi\_qgzZ_1 Ij_[h\Zglyf [jZ&keccqg_f _]h a_jgh\u_ Zi
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ljb wihf i_jbh”*bq_kdb _]h [hevrZy k_[_klhbfhklv g_]Zlb\gh \eby_ | g

Wnn_dlb\ghklv i_j_jZ[hldb dZjlhn_ey “he gZ [ulv hkgh\ZgZ gZ ]
ihgylghf jugd_ k[ulZ klZ[bevguo p_gZo “ey ijhba\h”bl_e_c kujvy \uk
i_j_JjZ[hlgbdh\ hkgh\Zgghc gZ j_kmjkhk[_j_]Zxsbo |_ogheh]byo
h[hjm~h\Zgdbhzd _ \ZjbZglZo p_e_\h]h bkihevah\Zgby ih[hgghc ijh"md
k_f gh\h”"kl\m g_h[oh”bfh khkj_~hlhgblvky gZ khjlZo ih gZagZq_gbx
]imii ki_ehklb b 1 _ogbqg_kdbo gZ dZjlhn_e _ijhmdlu b djZofZe

KLJ:L?=BQ?KDB? G:I1J:<E?GBY J:AKBEBYHC HLJ:KEBO& <?D?

M > B64
Kbr"hj_gdh X B
Fhkdh\kdbc ]Jhkm~ZjklI\_gguc mgb\_jkbl | | _ogheh]bc b mijz\

JZamfh\kdh]h :H Lhjlh\uc "hf ©®;bhkgZ[k[ul

cgghlZpbyx KklIZlv_ knhjfmebjh\Zgu i_j\hhq_jijhdahabgBZglby
kljZzl _]bbijh~h\hevkl\ _ggh]h h[ _ki_q_gby \dexgZxsb _ jZajZ[hldm
ijh~h\hevkI\_ggh]lh h[_ki_gq_gby gZk_e_gby bkihevah\Zighg kibnjh\uo
bgkljmf_glz j_ZebazZpbb KkljzZl_]bb \\_~_ gb_ \ dzZgdko\_glZgnhjfzy
©Hilbfzevgh_ ihlj_[e_gb_2 1j_"eh _gh 1Zd _ knhijjlogegdjini Zlvhjbkgh\gu _
ijhzdlb\gh]lh iblzgby b djblbq_kdbc ey gq_eh\_dphwdlijgkkgpnhbb glh
dk_gh[hlbdh\ :\lhj 1zd _ kqblzZ_I| g_h[dh2bflbfq\ kdfWZgzija\eélmpc jZ
ibs_\uo hljZzke_c jZajzZ[hldm]&hglzeéMghc b~ _glbnbdZpbb jZpbhgh\ il
]1Zjfhgbabjh\Zgguo kh kj_“~hg_dHbldgbyl hj Ibg_kdbo hkgh\ ©;bheh]t
ih"h[by2 b ©Fgh]hdhfihlgs glgaahfihablh\?

Dexqg_\u_ keljJZgbq_kulltizly kmjjh]ZIigh_ iblzZgb_ ibjlizgdlb\gh _
i_jkhgzZebabjh\ibdggb_ kbkl_fzZ k_jlbnbdZpbb kujuhlj hliebfgbevgh _
bgl_JjZevguc ihdZazl_ev a*hjh\vy [bhwdkij_kkhjibldgbgh[hlbdb jZp

STRATEGIC DIRECTIONS FOR FOOD DEVELOPMENT INDUSTRIES IN THE XXI CENTURY

Sidorenko Y.I.

Moscow State University of Technology and Management. K.G. RazumovskyrddiGg
House @iosnabsby?

Abstract. The article formulates the primary tasks of forecasting the food supply strategy,
including the development of a food supply strategy for the population, the use of digital technologies
as a tool for implementing the strategy, and the introductiag®ptimal consumptiofas information
content. It is also proposed to formulate the basic principles of the theory of proactive nutrition and a list
of nutrients critical for humansgbioexpressors and xenobotics. The author also considers it necessary,
within the framework of strategic directions for the development of food industries, to develop methods
for regional identificatiorof dietsharmonized with the human environment, the theoretical foundations
of @iological similarity2and @ulticomponent food cmposites

Key words: organic nutrition, surrogate nutrition, proactive nutrition, personalized nutrition,
raw material certification system, optimal consumption, integral health indicator, bioexpressors,
xenobotics, diets

<\ _~ ghlZa\blb_ ibs_\hkljbbdp"mhe gh jZkkfZljb\ZIvky \ khhI\_TkI\|

ijbgpbizfb ijhzZzdlb\gh]l]h ZgZebazZ gZ hkgh\_ hp_gdb b ijh]Jghab
0ZjZd!l_jbklbd pb\bebazZpkk[hlklhkblbb” iml_febg_cghylhdhie_gby

19



©DjZofZe hhHa\h”gu22023

kbkl_fguo ijhlb\hj_gbc\bekpbhggh]h jZaj_r_gby Kh\j_f gguc w
pb\bebazZpbb ozjzdl_jbam_Ilky \ukhdbfb |_fizfb jZa\blby I_og
[Zabjmxsboky gZ bgnhjfZpbhgguo j_kmjkZo LZdhc j_amevlZ
80xe Ig_]h jZa\blby [ _a djmiguo hAh_gbookKlithgdboghf aZzdhgzZz _~bgkl)
ijhlib\hiheh ghkl_c \ dzZqg_kI\_ k~_j 'b\Zxs_]h ~Zevg_cr__ jZa\bl
JZkkfZljb\ZIv mkbeb\Zxs__ky jZkkeh_gb_ kljZg ih mjh\gx |_ogh
khhi\_IklI\_ggh ih [eZ]hkhklhygbxX

GZ jbkijb\'~ gu k\_~ gby h “heb gZpbhgZevguo <<l \_"msb
fbjh\hfm <<I b khhI\_IkI\_ggh “hey qgbke _gghklb gZk_ e _gby
gbke _gghklb gZk_e _gby A _feb

GZ jbk ijb\_~ mhwnnbpb_gl ]JZjfhgbqghklb jZkij_~_e_gby fbjl
ijhAmdhz* _evguo kljZg k mg_Ilhf gbke_gghklb bo gZk_e_gby jZkl
N e _gby “heb <<l gZ "hex gbke_gghklb>gZk e _gby D

Jbkmgh&KjZ\gbl_evgu_ ~"Zggu_ 1Zjfhgbqghklb jZkij_~_e_gby fbjh\h]h
f_"~nmhI~_evgufb kljZzgzZfb "~hey d h[s_fbjh\hfm ihdZaZl_ex
-"hey <<I| kbgbc klhle¢ypgbke_gghklb gZzk_e_gby dhjbgg_\uc ki

Jbkmghdhwnnbpb_gl ]Zjfhgbqghklb jZkij_~_e_gby fbjh\h]lh \Zeh\h]h
hi~ _evgufb kljZzgzZfb k mqg_Ihf gbke_gghkdb>boygZk_e_gby D

Dhwnnbpb_gl ]Zjfhgbgghklb ~ey khpbZevgh k[ZeZgkbjh\Zggl
jb[eb ZlvétyagZq_gbx \bDgdAwdhghfRldZmskkdjZAZiZzoZjZdl_jbam |k
aZ\ur_gguf \ jZau dhwnnbpb_glhf ]Zjfhgbqgghklb ih hlghr_gbx
k[ZeZgkbjh\Zgghfm agZq_gbx

Ba ijb\_~_ggh]h ZgzZebaz ke_"m_I qlh kljZgu k \ukhdbf |
]Zjfabgghklb nhjfbjmxl k\hx \g_rg_wdhghfbqg_kdmx i@ZZRbofidg ggipt
keh b\r_]hky Jeh[Zevgh]h ~bk[ZeZgkZ Baf_g_gb_ kbkl _fu jZkij._
ijb\_~ 1 d jhklm khpbZevgh]h gZijy _gby \ wilbo kljZgZo

Bkoh”y ba \uy\e _gghc aZdhgth _jlghddlho ki _jZlhju fbjh\h]h wdhgl
jZa\blgm~nkllj_fblvidy*bnn_j_gpbXpkb KhpbZevalp]lki_q_YglyjZgko
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\ukhdbf b gbadbf agZg_gbyfb dhwnnbpb_glZ ]Zjfhgbgghklb
< wlhc k\yab ijhihjpbhgzZevgh ih*\_j]1Z _|ky agZqbl_evghc *bnn_j_
ijh~h\hevkI\_ggh]lh h[_ki_q_gby

ljh~Ah\hevkl\_ggh_ h[_ki_g_gb_ ih kmlb y\ey Iky hkgh\guf nZ
g_eh\ _q_kI\Zz DzZqg_kl\h b ~hkimighklv iblZgby hij_~ ey | g_ lhev
khklhygb q_eh\ _dzZ gh b _]h moh\gh_ Z \ dhg_qghf kg_I_ gjZ\klI\

ijZ\evgh knhjfmebjh\ZggZy kljzl_]lby ijh~h\hevkl\_ggh]h h[_ki_q
g_h[oh”bfuf mkeh\b_f "hklb _gby p_eb jZzakbbEWv gbgRukd dirhoh\gh]t
ImfzZgbklbqg_kdh]h h[s_kI\Z

LZdbf h[jZahf ijZ\bevgh kijh_dlbjh\ZggzZy kljzZl_]Jby ijh~h\
h[_ki_q_gby ih kmlb ij_"hij_~_ey_Il i_jki_dlb\u jZa\blby pb\bebazpl

Hkh[_gghklb kh\j_f _ggh]lh wlzZizZ jZa\blby h[s_klI\Z aZzdexqgZxlky \
p_gljh\ jhklZ gbke_gghklb gZk_e_gby b kf_s_gby _]Jh \ klhjhgm klj.
wdhghfbq_kdib]bby Z&\ "h\Zl _evgh b ijh*h\hevklI\_ggh]lh h[_ki_qgq_gby

KhpbZevgZy iZjzZz”"b]lfZz jZa\blby azZizZz”~gh]lh h[s_kI\Z [Zabjm _ Ik
ihlj_[e_gby kh]ezZzkgh dhlhjhc [_am”_j 'gh_ ihlj_[e_gb_ \h \k_o k_dI
yley Iky _~bgkl\_gguf fhlb\bjmxsbf gZqgzZehf ~\b]zZxsbf ijh]j_kk
Ihkdhevdm ihlj_ [e@Zglb khpbZevguc n_ghf_g y\ley |ky \_ebgbghc \_d
kdZeyjghc hgh bf__I k\hb ij_"~ evgu_ agZq_gby < k\lyab k wlb
ihlj_[e_gby? bf__1 ih~qbg_ggh_ agZq_gb_ b g_ fh _|I jzZkkfZljb\Zz
_“bgklI\_ggh]lh djbl_jby hilbfBaZgbbh Kh@ZImkZ h[s_kI\Z

< dzq_kI\_ hkgh\gh]lh djbl_jby hilbfbaZpbb p_e_khh[jZagh
_kl_kI\_ggh_ jzZza\blb_ h[s_klI\Z k mqg_Ilhf _]h kihkh[ghklb d kZfhj_
\ukhdh]h mjh\gy h[jZah\Zgby dmevimju b “moh\ghklb bHIZw[s _gguc
IZdh]h h[s_KkI\Z fh™ | mkeh\gh hp_gb\Zlvky ©lhdZazl _e_ f mjh\gy kha

JZkg_lu ihdzZau\zxl glh kms_kl\mxsbc mjh\ _gv jZa\blby | _ogt
h[_ki_qblv iheghp_gguf iblzgb_f g_ f_g__ fej” q_eh\_d

B heh]by hkgh\ZggZy gZ ihy\4del gbkehgZgykl\m ~\Z ijhlb\hiheh"
gZijZ\e_ggu_ \_dlhjz jZza\blby fbjh\h]h ijh~h\hevkI\_ggh]lh h[_ki_q_g

-hjl]Zgbqg_kdh_ iblZzgb_b kbkl_fzZ fgh]l]hmjh\g_\hc k_jlbnbdZpbb kt
]hlih\h]lh ijhrh\hexkéWwkljZzg k \ukhdbf mjh\g_f jZa\blby

-kmjjh]zZlgh_iblZzgb_gZ hkgh\_ =FH kujvy bkdmkklI\_ggh]h fykZ be
b fbdjh[bheh]bg_kdh]h dhgp_gljzZlZ ijhiz]lZzg”"Z i_j_oh”~Z gzZ fZkkh\h_ i
\'dZq_KkI\_ bklhggbdZt{egdidjZd'jk gbadbf mjh\g_f wdhdbfbqg_kdh]h jZa)

ljb wlhf [mjgh jZa\b\Zxsb_ky ibs \u_ | _ogheh]bb fhlml hlghkblv
dzZl_]lhjbb iblzgby 1Zd b dh \lhjhc

< mkeh\byo ijhiz]Zg”u kmjjh]Zlgh]h iblZgby k mqg_Ihf \k_ [he__ Kkl
| ogheh]bc bgnhjfZpbhggh]h ~Z\e _gby frbjig\hlifohkMbfhs jKidjZ[hlZIv
kbkl_fm ijhlb\h”~_ckl\by 1Zdhfm ij_kkbg]m b jZajzZ[hlZIv kljh]mx dh
hibjZxsmxky gZ nbabheh]bq_kdb_ ihlj_[ghklb gq_eh\_dZ k mq_Ilh"
hkh[_gghkl_c _]1h f_IZ[hebafZz

Hkh[h \Z'gh_ agZq_gb_ ~ZggucmkabhWyof kfil_ du | _ogheh]bqg_kd
mdeZ”~h\ ijb i_j_oh”_ hl nbgZgkh\h hjb_glbjh\Zgghc wdhghfbdb d w
gZ fZl_jbZevguo j_kmjkZo

< jzZfdZo gh\h]l]h mdez”Z kljzZl_]lby "~he gZ nhjfbjh\ZIvky "e
AhklZlhggufb j_kmjkZfb \k_c gbkegbghkjb gktkf *hfbgbjmxsmx jhev [n
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bf Iv fZI _jbZevgu_ j_kmjku k_evoha kujv_ iblv_\Zy \h~*Z ihe_a
wg_jlbb ijhAmdlu fZrbghkljh_gby

< mkeh\byo i_j_oh”Z d gh\hfm wdhghfbqg_kdhfm mdeZ”"m
ijbh[j_IZxIl [hevwadZq _gb_ h”gZdh hgb “he gu hklz\ZIvky g_ [he_
j_ZebazZpbb kljzl_]bb ijh~h\hevklI\_ggh]lh h[_ki_q_gby

< dlhj jzZza\blby k\yazZgguc k | _ogheh]byfb kmjjh]Zlgh]h i
\g_"j_gb_ \ fzkkh\h_ khagzZgb_ bgkhjjmddbhghihlh dhgl_glz <
ijh~h\hevkl\_ggh]h h[_ki_qgq_gby IZdhc dhgl_gl ij_"ihez]Z_|

-ijhizZ]Zg”m ihlj_[e_gby ibs_\uo kmjjh]ZIlh\

-fZkkh\h_ \g_"j _gb_ ] _g Ibg_kdb Ihdkbgguo =FH | _ogheh]bc

-g_[_ahiZzkgh_ 7~ey qg_eh\_dZ bkihevah\Zgb\ |IHh aqbkehgZ
] _g_Ibg_kdbo;~Zgguo

- "bklZgpbhggh_ gZ\yaulZgb_ ihlj_[bl_eyvkdbo ij_"ihqgl_gbc

-"bklZgpbhggh_ mijz\e_gb_ dzZq_kl\hf "bagb b a”hjh\vy q_
hkgh\_ wib]_g_Ibdb

ljhib\hklhysbc kmjjh]Zlghfm \_dlhj hjl]Zgbqg_Kk&ididin h&yghj\hidd |
knhjfmebjh\Zgghétbd#&Z”~ Lml_evyghf [Zah\hc "hdljbg_ ©HilbfZevc¢
< jZfdZo wlhc “hdljbgu Ihdkbgguc dhgl_gl ke_~m _| \ul_kgylv bgn
dhlhjuc mkeh\gh fh gh gZau\Zlv dhgl_glhf ©HilbfZevgh]h ihlj_[e_

JZajzZ[hldZ ijbgpbih\ 1Zdh]h dhgl_glZ b whd_gZylmXgZQjZ gthlylh
gzZf ij_"~klhbl j_rblv \ [eb Zcr__ \j_fy

>ey j_r_gby 1Zzdhc az”~zZgqb \ qzZklghklb gm'gZ _"“bgZy w
ieZlnhjfZz dzd bgkljmf_gl ljZgknhjfZpbbeklikkV_dg hiljin "th\hki_qg_gb
khklz\ 1Zzdhc ieZlnhjfu “he gu [ulv \dexq_gu b wlbqg_kdb_ ijbgj
iblzgby <Z ghc az”zZq hijytewbkiZzgbp b dBEWIOKHbkdmkkI\ _ggh]l
bgl _ee_dlz G_~himklbfh \g_"j_gb_ bkdmkkl\_ggeh]lgb bgkneg¢zZtd
bglbfghc "bagb \ Ihf gbke_ijbgpbih\ b I _ogheh]bc iblZgby < gZ
=hkm~ZjklI\_gghc >mfu dhfbl_| ih bgnhjfZpbhgghc iheblbd_ \_~_
©OPbnjhWbh”_dkz2 :e_dkzZg”j ?\k__\bqg Obgrl_cgb@]hjfZ&KH¥ ghkeZ
j_amevizZlafijbgylbyglgz”_ylvky gZ jZkrbj_gb_i ljloogheejabjh\Zggh
iblZzgby [ _a m]jhau [_kdhgljhevgh]h jZkijhkljZzg_gby i_jkhgZevgu

Dhgl_gl ©HilbfZevgh]h ihlj _[e_gby?2 fh™ | \dexqZlv \ k_[y ke_

1.JZajzZ[hldZ dhgp _ipbb iblZzgby hkgh\Zgghc gZ ijhZdIlb\guo
a“hjh\v_f q_eh\ _dz

2. Kihkh[u hljZ[hldb wlZehgguo jZpbhgh\ [jZ"bpbhggh]h iblZg

3. KharzZgb_ [Zau ~“Zgguo hl_qg_klI\_gguo ijh~mdlh\ iblZgby &
gmljb_glh\

4.JaAajZ[hldz f_Ih~"h\ hgeZcg dhgljhey nbabheh]bqg_kdh]h
ijh_dlbjh\Zgby p_e _\uo jZpbhgh\ iblZgby k mq_Ihf wlh]h klZImkZ

5.Dhg_qgZyxp_léwvu pbnjh\h]h ijh_dlbjh\Zgby jZpbhgh\ iblZgby
ijh~mdlh\ k mqg_Ilhf kbkl_fuih]jBghbggghc\Z guf iZzjzf_|jzf \ukhdh]h
"bagb g _eh\ _dZz

ljbgpbi ©ljhzdlb\gh]h iblZzgby? ij_~ihezZ]Z_1 ijh_dlbjh\Zgb _
hkgh\_ gZmggh h[hkgh\Zgguo f_oZgbafh\ k p_evx h[_ki_qgq_gby
]hf_hklZzaz q_eh\_dz dHEPh klgZbAeyog_f mjhlg_ ijh_dlbjh\Zghb
nbabheh]l]bg_kdh]lh gZ gb g_f mjh\g_ ijh_dlbjh\Zgby
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©Djzofze b _]h ijhba20°8u_2 «
ljZzdlbg_kdZy j_ZebaZpbb ijbgpbih\ ©ljhzdlb\gh]h iblZgby?2 "he gZ
gZ q_luj_o b_jZjobqg_kdblokhkdi\dwo _JbhgzZevgh]h ijHirih\hévkilqggby
"h kbkl_fu [bhnbabdb ijhp_kkh\ iblfzZgphAgZ de_Ihqgh
-\uy\le_gb_ j_]bhgZevguo hkh[_gghkl_c iblZgby k ZgZebah
gmljb_glgudéhklZldh\ b ij_bfms_klI\ WIZehggu_ jZpbhgu IjZ*bpbhggh
-\uy\e_gb_ hkh[_gghkl_c iblZgby jZaebqguo khpbZevguo ]jmii
iheh\hfm b ijhn_kkbhgZevghfm ijbagzZzdzf \ jZfdZo dhgdj_Ilgh]h j_]bhi
-\uy\e_gb_ hkh[_gghkl_c i_jkhgZebabjh\Zggh]h iblZgby k mq_|
ikbohwfhpbhgzZevguo ij_"ihgl Idplgc klnlhlc gZke "kI\_gghklb \ jzZfdZo
khpbZevghc ]jmiiu
-\uy\le_gb_ hkh[_gghkl_c ibs_\h]h ]hf_hklZaZ gZ nbabheh]bqgq_kd
mjh\gyo ihehklgh]lh f_f[jZzggh]l]h b \gmljbde_Ihggh]lh iblZgby \ jzZf
ihlj _[bl_ey
GZ jbk ijb\ifbgpgpbibZevgZy ko _fZ j_ZebaZpbb | _ogheh]bb ©Ij
iblzgby2 gZ b_jZjobg_kdbo mjh\gyo

JbkmghdjbgpbibZevgZy ko _fZ j_ZebaZpbb | _ogheh]bb ©ljhzdlb\gh]h i
gZ b jZjobg_kdbo mjh\gyo

Kihkh[u hljZ[hldb wlZehgguo jZpbhgh\ |jZ*bpbhggh]h iblZgby <
| ogheh]lbc kmjjh]zZlgh]lh ihlj_[e_gby kms_klI\m_1 hiZzkghklv gb\_ebjh
"b_I f_Ih~"Zfb Jeh[ZebaZpbb ibs_\hc bg”mkljbb b i_j_oh”Z d ~"bdlZIm
lhjlh\u kljmdImju AZ"Zqg_c y\ey |ky khojZg _gb_ j_]JbhgZevghc ahc
jZpbhgh\ iblZgby ]Zjfhgbabjh\Zgguo kh kj_~hc h[blZgby q_eh\ _dZz

Wfibjbg_kdbc hiul ijh~h\hevkl\ _ggh]h h[_ki_g_gby gZk_e _gby
khhi\_Ikl\bb k ijh~h\hevkI\_ggldb jltkhgjZz ijh b\Zgby

DZg_klI\h j _]bhgZevgh]lh jZpbhgZ hij_~ ey |ky rbjhlhc ki_dljz [
fbgbfbazZpb_c i_j qgy dk_gh[bhlbdh\ \ jZpbhg_ gZk_e _gby ~Zggh]h |
[mM~_| h[eZz*"Zlv gZb[hevrbf agZq_gb_f ©kl_i_g_c k\h[h?u jZpbhgZ?2 K

< i_j\hf ijb[eb " _gbb \ dZqg_kI\_ hkgh\gh]h bg”bdZlhjZ wnn_dlb\g
bkihevah\zZlv bgl _]jZevguc ihdzZazl _ev a”hjh\vy gZk e _gby gz |
klZlbklbg_kdbo kAgZijiplhcj kj_"~gxx ijh~he bl _evghklv "baghb

< dzZqgq_kI\_ ijbf_jz fh d&Hhbijjzajz[hlZzgguc dhee dlb\hf mqg_guo J
= lle_o0Zgh\Z ©ljbg_jghfhjkdbc kl_ighc jZpbhg iblZgby?

< dzZq_kI\_ ij_™"\Zjbl _evghc jZ[hlu g_h[oh”bfh knhjfmebjh\Zlv d
g_eh\ _dz i_j qg_gv gnibjbbwdkh) kkhjh\ b dk_gh[hlbdih\h K meqguhf wl
[ulv jZajZ[hlZgu [Zau ~Zgguo ijh mdlh\ jZklbl_evgh]h b “b\hlgh]h
kh~ _j"Zsbo djblbg_kdb_ gmljb_glu dhgljhebjm_fh]lh kibkdZ

K wlhc p_evx g_h[oh”bfh jZajzZ[hlZIv \gZqZe_ gZ "b\hlguo f
[bhwnn_dlb\ghklb wdkij_gkhhpihVNbdllk k \hafh ghklvx i_j _ghkZ j_amevl
g eh\ _dzZ k mg_Ihf ]Jh i_jkhgZevghc kbkl_fu [bhljZgknhjfZpbb dk_gt
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>7Z99gZy azZ”"ZqZ nhjfmebjm_1| gZklhyl_evgmx 1ihlj_[ghklv \
[bhihAh[by2 Ih ZgZeh]bb k |_hjb_c ih"h[by | _ogheh]bg_kdbo ijhp
ihalhebl gZ hkgh\_ [_ajZaf_jguo djbl_jb_\ [bhih~h[by Z~_d\Zlgh
wnn_dglhklv jZaebgguo [bheh]bg_kdb ZdIb\guo \_s_kI\ gZ hkgh\_
gZ [bheh]bg_kdb_ h[t_dlu [he__ gbadh]h b_jZjobg_kdh]h mjh\gy
[bhih~h[by fh™ | [ulv iheh _gZ ~bgZfbq_kdb jZza\b\ZxsZyky \ gZk
njzZzden\a ihal\heyxszy f_Ih~hf fgh]lhihjy~dh\h]h fzZkrlZ[bjh\Zg
ih~"h[gu_ f_"~m kh[hc ijhp_kku b h[t_dlu \ jZaebgguo h[eZklyo qg_

K p_evx j_ZebaZpbb ijbgpbih\ i_jkhgZebabjh\Zggh]h ibl:
jZajzZ[hlZgu | _hj_IbghRdbijhhkigbjh\Zgby bgkljmf_glZevguo f_Ih-
bgrb\b"mzZevgh]h mjh\gy Ihdkbgghklb b wdkij_kkb\ghklb gmljb_g
jZajzZ[hlZlv bg”"b\b"mZevgu_ ]Z~ lu b f_Ih~u bgkljmf_glZevgh]h
NZgguo bo h[jZ[hldbOnlipe Nefy baf _j gby hkgh\guo nbabheh]bqg_k
ihdzazl_e_c ]hf_hklzaz kh~_j Zgby ch”zZ ~_e_azZ hdkb”Zglgh
]hjfhgZevgh]lh klj_kkzZ b ~“jm]bo ihdZaZl_e_c nbabheh]bq_kdh]h |
bgl ]jZevghc hp_gdb ihdlfhagai\lel\lcy g _eh\ _dZ [m~ml hi_jZlb\gh dh
_]h kmlhgqguo jZpbhg

>ey |j _ZebaZpbb ihklZ\e _gguo azZ”~Zq "~he gu J[ulv jZajZ[
| _ogheh]bb ijhba\h”~kI\Z o0jZg_gby b ~hklzZ\db ijh*mdIlh\ iblZgb\
gZb[he__ agZgbfudgfhkgth ke_"mxsb_

1.1.< khhI\_IklI\bb k \_dlhjhf ©kmjjh]Zlgh]h iblZgby?2 \ gZklh
jZa\b\Zxlky ke_"mxsb_ gZijzZ\e_gby

-mijZ\e _gb_ kjhdhf Jh*rghklb aZ kgq_I| ] _gghc fh*bnbdZpbb
khaj \zZdgihybnbpbjh\Zggu_ h\hsb b njmdlu ojZgylky “hevr_

-ijbf_g_gb_ f_Ih~"h\ obfbg_kdhc b [bheh]bg_kdhc dhgk_j\
Zglbhdbkebl_eb

-1 _ogheh]by khaj \Zgby \ j_ Jmebjm_fhc ]Zah\hc kj_"_

1.2 < khhI\_Ilkl\bb k \_dlhjhf hj]Zgbg_kdh]h iblZgby

-bkibvah\zZgb_ ©mfghc? mizZdh\db hkgZs_gghc ~ZlgbdZzZf
fbdjhkj_~u ojZg_gby

-bkihevah\zZgb_ | _ogheh]bb Zdmklbg_kdhc azZfhjhadb g_
kljmdImjm [bheh]bqg_kdh]h h[t_dIZ b ij_~hlI\jZsZxs_]h IZ¥IkEébwafZzazZin

-jZajzZ[hldZz ©djzZznlh\uo |I_ogheh]bc? ijb ihemqg_gbb jZklbl_evg
fbdha _e _gb h\hs _c¢c y]h” b njmdlh\ ih | _ogheh]bb ©\ jlbdZevgh]h &

-djbhbgl_]jZevgu_ | _ogheh]blgh®mBDbb o0jZg _gby dmebgZjghc
gZ hik\g f_Ih*h\ Zdmklbqg_kdhc azZfhjhadb

-1 _ogheh]bb ijb]hIBbdesvigbyK M B> ©W\Zdmm;f_2

-ijb’bag_ggh_ nhjfbjh\Zgb_ k_evkdhohayckl\_gghl]h Kujy
nmgdpbhg-dewvgheh]lbqg_kdbfb k\hdkI\EFb hiemq_gb_ kujvy az”z
gmljb_glgh]lh khklz\z

-jZkg_I| fgh]l]hdhfihg_glguo ibs_\uo dhfihabpbc aZ”2Zggh]h gm
hljZgbg_ggh]lh gbkez _kl_kI\_ggh]lh ijbjhrgdirbkdjy¥g” _gdijbfogzp
aeZdh\uo dmevimj k iheghp_gguf ZfbghdbkehlgufhkdhDizfjih¥ & B h
ijhn A\_j \ K <

-bkihevah\zZlybjbgl jh\ ~ey hi_jzZlb\gh]h ba]lhlh\e_gby ijh"m
az”"Zgghlh gmljb_glgh]lh khklzZ\Z jbk
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Jbkmghdjbf_ju bkihevahbzZighbglbg}Zy balhlh\e_gby ijh~mdlh\ iblZgby

-Z\lhghfgu_ “~jhgu b ljZgkihjlgu_ kj_"kI\Z klzZgh\ylky wnn_dlb
kem [Zf jmgghc “hklzZ\db ijb h~gh\j_f_gghc wdhghfbb h[sbo azljzl

L_ogheh]by ©Il_jkhgZebabjh\Zggh]h iblZgby2 og\leghl]ilkyc [Zatai\hc
kms_kI\_ggh]h kgb  _gby ibs_\uo hloh”h\ ~hey dhltpuo hhtp_gb\Z |
ijhba\_~ gghc ibs_\hc ijh*mdpbb

L ogheh]by ©I _jkhgZebabjh\Zggh]h iblZgby? fh™ | kem bl [Zah
ijh~rh\hevklI\_ggh]lh h[_ki_qg_gby \h \jhkfb'ebddeosgmakd "bpbc hk\h_c¢
k \_ jguo j_]Jbhgh\ "“ebl _evguo ih®"\h"guo wdki_"bpbc ”"ey ki_pih?jZe

Bkihevah\Zgb_[_ahiZkguo dmebgZjguo | _ogheh]bc | _jfbg_kdhc |
\ukhdhhe_bgh\h]lh b \ukhdhizZzevfblbgh\h]h jZzklbl_evgh]lh fZkeZz

FZezdZy | _ogh@mdbyj ~eZ]XujzZzsb\zgb_ k\_jgdh\ \ dhgljhebjm_f
kj_~_ "~ey Ihlh qlh[u jZajz[hlZlv iblZl _evgu_ ijh~mdlu gZ _]h hkgh
[ ehd gZ hkgh\_ gZk_dhfuo ij_"eZ]Z | [hevr_ [_edh\ gZ ]jzff q_f ]I
\k_ N \ylagf gbfuo Zfbghjbkkehl

Jbkmghd&ZeZabckdbc klZjlZi (QWR \ujzZsb\Z | k\_jgdh\ \ dhgljhebjm_ft

=heeZg”"kdZy | _ogheh]by 7KH 3jUBMHALIQ\Z%UHZIHILA7 (,1
iZl_glh\Zgguc Zevl_jgZlb\guc bklhgqgbd ijhl _bgZ g_ kh”_j Zsbc
ljhba\h~klI\h )(5027(,1 \dexqZ_| \ k_[y azZz\Zjb\Zgb_ g_Zee_j]l]_gguo d
g_aZzZf_gbfufb ZfbghdbkehlZfb b de_IlqzZldhc 1Ijb wlimkbZ ghtk2éd&gujc ggh
oZjzdl_j khklz\ [_edh\ y\ey Iky g_ k\hckl\_gguf \ukrbf [bheh]bqg_kc
fh™ | [ulv wnn_dlb\gh bfb mk\h_g

<ujZsb\Zgby bkdmkklI\ _ggh]lh fykZ gZ hkgh\_ kl\heh\ua&a de_Ihd i
[bhijbglbg]Zz Z\lhj b"_b zZdz" ¢gBhtkVWbg :&hJdhkzZ | Zelk@Zpndhjby
[bhl_ogheh]bg_kdbo bkke_~h\Zgbc ' %LRSULQWLQJ 6ROXWLRQV
]jmiiu dhfiZzgbc BG<BLdHdkzZg”j Hkljh\kdbc b mijZ\eyxsbc iZjlg_j
Bioprinting Solutionst Xk _n O _kmjddkb
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< =

Jbkmghe&kujZsb\Zgby bkdmkkI\ _ggh]h fykZ gZ hkgh\_kl\hehYu# de |h
[bhijbglbgEzdz” B : Jhl]h&azZ[hjZlhjgu_ bkke "~h\Zgbybg\Zda kffdnk ]

L _ogheh]by Zijh[bjh\ZgZ \ dhkfbgq_kdbo mkeh\byo b g_kfhlj

bkihevah\Zgby kl\heh\uo de_Ilhd \ bg"mkljbZevguo p_eyo fh _1 ij
| oghgbx "ey ijhba\h”~kI\Z iblZgby \ mkeh\byo “ebl_evguo dhkfbqg
LZzdbf h[fzah dzZq_kI\_ i_j\hhq_j_"guo azZ”Zq ijh]lghabjh\z

ijh~h\hevklI\ _ggh]lh h[_ki_q_gby fh'gh mdZaZlv gZ ke_"mxs_ _
1.Knhjfmebjh\zZIlv kljzl_]1bx ijh~h\hevkl\_ggh]h h[_ki_qgq_ghb)
g _h[oh~bfh_ mkeh\b_ kha”Zgby \ukhdh"mohYghki\EmfZgbklbg_kd
2.Pbnjh\u_ |I_ogheh]bb “he 'gu hklz\zZlvky g_ [he__ q_f bgkl
kljzl _Jbb ijh~h\hevkI\ _ggh]lh h[_ki_q_gby

3. AZf_sZlv bgnhjfZpbhgguc dhgl_gl kmjjh]Zlgh]h iblZgby dhgl
ihlj _[e_gby?

4. Knhjfmebjh\Zlv hkgh\buu lijbgpb ijhZdlb\gh]h iblZgby \ jZa\b
hilbfZevgh]h iblZgby Zzdz®» < : Lml_evygZ

5.JZajzZ[hlZlv f_Ih~u j_]bhgZevghc ahgghc b” _glbnbdZpb
]Zjfhgbabjh\Zgguo kh kj_"~hc h[blZgby q_eh\_dZz

6. Knhjfmebjh\Zlv djblbg_kdbdZeyjgqegVv gmlijbhgdikij kkhjh\ I
dk_gh[hlbdh\

7.JZajzZ[hlZIv | _hjbx ©;bheh]bqgq_kdh]h ih*h[by?2

8.JZajZ[hlZlv bg”"b\b mZevgu_ ]Z" _lu b f_Ih~*u bgkljmf_glZz
]hf_hklZzaz g_eh\_dZz

9.JZajzZ[hlZlIv I _hjbx ©Fgh]lhdhfihg_dlgfuloaitbldr\¥uo

Ebl _ jZImjZ <<I| kljzg fbjZz >We dljhggue J_kmijk@hklmiz
https://novomoscow.ru/info/vvptrarmira-v-2023godu.

2. Kibkhd kljZzg ih gbke_gghklb gZk_e gby >We bdfljhgilgmd Z
https://basetop.ru/spisedtrarrpo-chislennostinaseleniya/httpsisasetopu/spisokstranpo-
chislennostinaseleniya

3. Kbrhj _gdh X B F_Ih~bdZ jZajzZ[hldb [ZaBE\dWh @Zp krkgh\
ihdzazl e _c a“hjh\v_a[_j_~_glkg~hj gdh B Iheh brgbdh\Zz
: X Kb”hj_gdh <bXgh\Z Kl gfZg E?ebk__\Z Gbdblbg E&mBabgZz
L _ogheh]lby b Ih\Zjh\_~ gb_ bggh\Zpbhggu#028s 1\Rio ijh38dd|h\
DOI:10.33979/2218B466202382-5-38-47.
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J:AJ:;HLDB JMI ©G:MQIGBILBQ?KDBC P?GLJ G:PBHG:EVGHC
:D:>?FBB G:MD ;?E:JMKB IH IJH>H<HEVKL<BX?2 >EY DJ:OF:EVGHC
HLJ:KEB J?KIM;EBDB ;?E:JMKV

M>D
| _Ixr_\G G AZcqg >gdh

J _kim[ebdZgkdh_ mgblZjgh_ ij_?ijEylibg Ck@Bmgpglgl)] GZpbhgZevgl
ZdzZ"_fbb gZmd ;_eZjmkb ih ijh*h\hevkl\bx?

‘gghlZpbygxujzZsb\zgb_ b i_j jZ[hldZ HdEZ}bhn beay [jZ"bpbhgguo b
ijbhjbl _lguo gZijzZz\e _gbc nmgdpbhgbjh\Zgby Z]jbijthkdré _Rgigh[|@bdHf
;_eZjmkv H~*gbf ba \Z'g _crbo a\_gv_\ hljZzkeb y\ey Iky ijhba\h”k
djZzofzZzez Hg ijbf_gy |Iky \ I1Zdbo hljZkeyo ijhfure_gghklb dZzZd ib:
obfbdmzjfzp \lbg_kdZy |_dklbevgZy kljhbl_evgZy g_mlblaZzah”~h[u\
;_ehjmkkdbc gZlb\guc djZofZe ihevam_Ilky kijhkhf gZ \gmlj_gg_f ju
gZklv _1h ihklZ\ey Iky gZ wdkihjl < ~Zgghc klZlv_ jZkkfhlj_gh kh
djZzofZevghc hljZzkeb J_kim[ebdb ; _eZjmkv Z 1Zd _ ijb\_Mdbgu i_jki_
khijm~gbdh\ JMI @{Zamgpg hkdbc p_glj GZpbhgZevghc ZdzZz~ _fbb gZmd
h[eZklb [mjh\uo j_Z] glh\ gZ hkgh\_ djZofzZezZ ~ey g_nl_]Zah\hc hljZz

Dexqg \u_ kefhZbnbpbjh\Zgguc djZofZe fh~"bnbdZpby gZlb\guc
j_Z]_gl "ey [mj_ghbey j4kiphyh wdkljm~bjh\Zgb _

'(9(/230(176 58( © 6&,(17,),& $1' 353&7,&$/ &(17(5 2) 7+(
1$7,21$/ $&$'(0< 2) 6&,(1&(6 2) %(/$586 )25 )22'2 )25 7+( 67$5&+
INDUSTRY OF THE REPUBLIC OF BELARUS

Petyushew.N., ZaichenkdD.A.

Republican Unitary(QWHUSULVH ©6FLHQWLILF DQG 3UDFWLFDO &HC
6FLHQFHV RI % HODUXV IRU )RRG?

Abstract. Growing and processing potatoes is one of the traditional and priority areas of
functioning of the agrandustrial complex of the Republic of Beus. One of the most important
links in the industry is the production of potato starch. It is used in industries such as food, paper,
chemicalpharmaceutical, textile, construction, oil and gas, and others. Belarusian native starch is
in demand in thea@mestic market and a significant part of it is exported. This article discusses the
current state of the starch industry of the Republic of Belarus, as well as the promising developments
of employees of the RUE "Scientific and Practical Center of the Natidcademy of Sciences of
Belarus" in the field of drilling reagents based on starch for the oil and gas industry.

Key words: modified starch, modification, native starch, drilling fluid, drilling mud, extrusion

<\_" gk_gzZklhys__ \p fyih[ebd_ ;_eZjmkv nmgdpbhgbjmxl ij_ "
]hkm~ZjklI\_gghc b gZklghc nhjfu kh[kI\_gghklb ih i_j jzZ[hld_ dZjlh
dZjlhn_e_ijhmdlu Bf_xsb_ky fhsghklb iha\heyx!l i_j jZ[Zlu\ZIv [he_
dZjlhn_ey \ 1h~r Z 1Zzd _ ijhbla\hhbogvdjZofzeZz

Dexqg_\ufb ijhba\h”bl_eyfb gZlb\gh]h dZjlhn_evgh]h djZofZeZz
©Jh]hagbpdbc djZofZevguc azZ\h~"?2 H:H ©=hevrZgkdbc djZofZev
©Lhehgbgkdbc dhgk_j\guc azZz\h”2 nbebZe ©O;jh*gbptHbtMljZofZevg
©;j _klkdbad _¢mh"hgqguc a@YheéZedh®™H ©<_joh\bqlkddBhofZevawxdh~?
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H:H ©;hjdh\kdbc djZofZevguc aZ\h”*2 JMI £ FHblga\d TXjlb kgHheie® p_o
Kgh\_ b Ex[Zgb

DjzofZevgufb ij_"ijbylbyfb J_kim[ebdb ; eZjmkv \uimkdZ

gZlb\gu_ djZofZeu < J_kim[ebd_ ;_eZjmkvVvuikhblaglgrdjKkpfZezZ \ ]I
luk lhgg i_j_jz[Zlu\Zz_fh]h dZjlhn_ey > @
Wdkihjl J_kim[ebdb ;_eZjmkv khklzZ\ey_|I fbjh\hlh wdk

djZzofzez ijb wlhf ;_eZjmkv_dgbi#dbkd_ffbjh\uo wdkihjl_jh\ ~Zgghc

H[t_f wdkihjlZ djZofZeddRc kimd&jmkv khklZ\ey_Ihlhdliehz
ijhba\h”~kI\Z ijbq_f h[t_f bfihjlZ gZlb\gh]h djZofZeZ ijZdlbq_kdb k
Wlh h[tykgy Iky | _f qglh itZ khbkifzhely | dmdmjmaguc gZlb\guc djZo

H[t _dlu b f_Ih*u bkke_ "Bkkgb9h\ZeZkv |_ogheh]by ihemqg_¢
j_Z]_glh\ ~“ey g_nl_]Zah\hc hljZzkeb f_Ih~hf wdkljm~bjh\Zgby bki
hilbfZevguo mkeh\bc jZ[hlu |_ogheh]bgbkdh hzZhZlejpah\@Zzq_kI\
ihdZzazZl_e_c ihemqgZ_fuo h[jZaph\ [mjh\uo j_Z]_glh\

Hl[km ~ gb_ | amedZduY gZijZz\e _gb_f \ jZa\blbb dZjlhn_e _d
hljZzkeb y\ey Iky jZkrbj _gb_ ijhba\h”?klI\Z fh "bnbpbjh\Zgguo djZof
hkgh\_  Nbalbfblg _kdb_ k\hcklI\Z gZlb\gh]h djZofZeZ \h fgh]lhf az\k
djZzofzZekh”™ _j Zs _]h kujvy b g_ \k_]J*Z m~h\e_I\hjyxl Ij_[h\Zgby
h[mkeh\e_gZ \hklj_[h\Zgghklv gZ jugd_ fh*bnbpbjh\Zgguo djZof-
ijbf_gyxl jzaphehdu_  kihkh[u fh”"bnbdzZpbb djZofZezZz "ey p_c¢
baf_g_gby _]1h k\hckI\ H[t_f bfihjlz fh*bnbpbjh\Zggh]h djZofzeZz
\ agzZqgbl_evghc kl_i_gb ij_\urzZz_| wdkkhjhrg jbk*h\hc h[t_f bfif
fhrbnbpbjh\Zgguo djZofZeh\ khklZ\ey | hdheh lhgg

O | - . - - - - . .
=) 2016 2017 2018 2019 2020 2021
BEWdkihjjm Bfihjl
JbkmghebgZfbdZ wdkihjlZ b bfihjlZ fh2bnbpbjh\ZlgdkhihlelydofZeeZZ)mkyv

JZajzZ[hldZ | _ogheh]bc ijhba\h?kI\Z fh "bnbply\leyZdgud tigDd o6 flx
\Z'g_crbo gzZijz\e_gbc bkke_"h\ZgbeijzudiMg Ck@Bmnpghglj GZpbhg:
Zdz™_fbb gZmd ;_eZjmkb ih ijh*h\hevklI\bx?

JZ[hlu ih jZajZ[hld_ |_ogheh]bc ijhba\h”?kl\Z fh*bnbpbjh\Zc
gm '~ J _kim[ebdb ;_ezZjmkv twkm&khi]reyethdk klI\_ k <k_jhkkbckdb
bkke_"h\Zl_evkdbf bgklblmlhf djZzofZzezZ b i_j_jZ[hldb djoddZ2&h”
N=;GM ONBP dZjlhn_ey bf gb : = Ehjoz® ~Ze_ _ <GBBD

HljZ[hldZ | _ogheh]bb \ ijhba\h”kl\_gguo mkeh\byo b ih
fh*bnbpbjh\Zgguo djZofZeh\ ijh\h*beZkv gZ H:H ©lbs_\hc dhf[b
[ue hk\h_g \uimkd djzZzofZeZ jZkl\hjbfh]h djZofZeZ dzZjlhn_evgh]
djZofZeh\ ©:fbehEZp bzZ®:fbehzK?qZldjZzofZzeZz ©HdkbzZfbe2 b ~_d}
| _ogheh]v@BBD

K mgzklb_f ki_pbZebklh\ gzZr_]h P_gljz \ eZ[hjZlhjguo mke
| _ogheh]by b jZajzZ[hlZgu L_ogbqg_kdb_ ghjfZlb\gu_ ijZ\h\u_
wdkljmabhgguc djZofZe hdbke gguc fZevlih™ _dkljbg [_edjZofZe
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< ijhfure_gguo fzZkrlzZ[Zo ljjajddZdu | _ogheh]bb b hj]JZgbah\z
ijhba\h~kl\h dZlbhggh]lh djZofZezZz dbkehlgh]b”jhebah\Zggh]lh wdkljn

Hjl]Zgbazpby ijhba\h”kI\Z kh\j_f _gguo wdkljmabhgguo djZofZeh\
gZ H:H ©Jh]haglhpdbtevguc azZ\h”*2 gZ dhlhjhf [ue mklZgh\e_g dhf
ijhba\h”~kl\m \ khhI\_Ikl\bb k ijh]jzffhc bggh\Zpbhggh]h jZza\blby kljZg

Khlijm~gbdzfb GIP G:G ;_eZjmkb ih ijh~h\hevkl\bx b
©; eGBIBg_nlvd JMI ©OIH ©; eZjmkg_nlv2& ijb mgZ&BoD khljm~ghb
DZaZokdh]h -gkEkeqdi\Zl_evkdh]h bgklblmlz i_j jZ[hldb k_evkdho
ijh mdpbb jZajz[hlZgZ kh\j _f ggZy | _ogheh]by ihemq_gby djZofZek
"ey [mj_gby gZ hkgh\_ nbabqg_kdhc fh*bnbdZpbb wdkljmabb djZofZz

lheghfzkrlZ[gh_ ijhba\Z1kitZ*bnbpbjh\Zggh]h djZofZekh”~_j Zs_
"ey [mj_gby hj]Zgbah\Zgh gZ H:H ©Jh]hagbpdbc djZofZevguc aZ\h"?

KjZ\gbl_evgu_ bkke_"~h\Zgby djZofzZzekh”_j 'Zs_lh j_Z] glZz
ijhba\h~kl\Zz J_kim[ebdb ;_eZjmkv bihZlgdaehljbg@duolh -JFbehj
NbltJD ihalhebeb mkliZgh\blv -glhfbg_rkbdbdhhcklI\Zf b | _ogheh]bqg_Kk
oZjzZdl_jbklbdzf jZzajzZ[hlZgguc j_Z] gl g_ mklmizZ_ | ZgZeh]zZf > @
EZ[hjZlhjgu_ bkke_ _"h\Zgby ih~I\_j"jéabihkesig gguc j _[4] gdb¥ey
hlghkblky d dZg_kI\_gguf \ukhdh\yadbf ihebf_jguf djZofZevguf j_Z]_
\ khklz\_ [_a]lebgbkluo kbkl_f mklhcqgb\ \ \ukhdhfbg_jZebah\Zgghc
ihemgblv [mjh\hc jZklI\hj k ohjhrbfb j_heh]bq_kdb_ ozZjzdl_jbklbdzf
ihdZaZl_eyo nbevljZpbb ljb  wlhf ih\ur_ggZy mkeh\gZy \yadhk
bkihevah\zZgb_f jzZajzZ[hlZggh]h djZofZekh”_j Zs_lh j_Z] glz "e:
kms_ kI\ _gghf kgb™ _gbb nbevljZpbb iha\hey | khdjzZlblv jZkoh” j_Z]
dkzglzZzgh\hc dzf_"b

HArgbf ba i_jki_dlb\guo ijh*mdlh\ jZajZ[Zlu\Z-ifddIbdMId®EZmqg
p_glj GZpbhgZevghc zZdz” _fbb gZmd ; _eZjmkb ih ijh*h\hevkl\k
khljm~gbdZfb H:H ©Jh]hagbpdbc djZofZevguc aZz\h”2 b BgklbImlZ ©;
©IH ©;_eZjmkg_nlvky ¥weght dhgp_gljzZl [mjh\h]h jZklI\hjZ ihemqg_g
wdkljmabhgghc h[jZ[hldb djZofZekh”~_j Zs_]1h kujvy b kZijhi_ey WIt
gZijz\e_gb_ \ hl_q_kI\_gghf ijhba\h”kI\_ [mjh\uo j_Z]_glh\ ihkdhevc
dhgp_gljzl_ < g_f [mMoNhijdlkw k\yaZggu_ wdkljmab_c hkgh\gu_ dhfi
dhlhjhlh fh gh [m”_I Jhlh\blv [mjh\hc jZkI\hj g_ihkj_"klI\_ggh gZ kd\z
+©ijhklh "h[Z\v \h~u?

KZijhi_ewvfgh]lh\_dh\u_ ~“hggu_ hleh  _gby ij_kgh\h~guo \h~hzfh'
knhjfbjh\Zebkv ba hlf_jr_c \h~ghc jZklbl_evghklb hklzldh\ “b\u
ieZgdlhgZz lzd"_ qzZklbp ihg\_gghlh i_j_Jghy kh~_j"Zsbc [hev
hjl]Zzgbqgq_kdbo \_s_kI\ JmfmkZ eb]Jgbgh]mfmkh\luc dhfie_dk m]e_\h"
dheehb”~ghf khklhyghb

KzZijhi_e_\u_ jzZkl\hju bf_xI jy~ ij_bfms_kI\ wdhghfblky 2
\ukhdhdZqg_klI\ _ggZy ]JebgZ mf _gvrZ |ky aZ]jyag_gb_ijhmdlb\guo i
kj _~u kgb Z |ky Z[jZab\guc baghk [mjbevgh]h bgkljmf_glzZz g_ |j_[t
Ah[Z\ddhemqgrZxlky mkeh\by ijh\_* gby ] _hnbabg_kdbo bkke_ ~h\Zgbc

KzZijhi_e_ _\u_ [mjh\u_ jZkl\hju h{eZ"Exlfhkhrecdhklvx ohjhrh
kh\f_szZxlky k ]Jebgbklufb f_eh\ufb b ihebf_jgufb jZzkI\hjzfb qlh ih
hkms_kl\eylv i_j_oh” hi\ImMfghdj@dkhfm \ ijhp_kk_ ijh\h~db kd\Z bg

GZ ijhba\h”klI\_gghc [Za_ JMEZdeh@Zindlghh p_glj] GZpbhgZevg
Zdz"_fgmd eZjmikbijh*h\hevklI\b¥bgkdzZy RH[EZjvbgzhjd4ueZ
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hljz[hlZzgZ |_ogheh]by ijhba\h”~kI\Z kb_jiph\gtZgugwd \ujZ[hldb ki
djZzofzekh” _j"Zs_]h fh bnbpbjh\Zggh]h dhgp_gljZlZ [mjh\h]h jZk
Amorg_dh\h]h wdkljm~,jZ it6 j_p_ilmjzf dhlhju_ \dexqZeb kZ
wdkljm~bjh\Zgguc djZofZe \khBbhghrggbyo b obfbqg_kdb_ j_Z]_
dZevpbgbjh\ZggZy gZljby oehjb” b 7]

LZ[ebpZ + L_ogheh]lbg_kdb_ o02Zjzdl_jbklbdb jZkl\hjh\ k bkihevah
djZzofZekh”™ j°Zs ]1h fh*bnbpbjh\Zgg#]]h “ey [mj gby

GZbf_gh\ZgbZaih _ey
s | S - |7 | =3
o™ (U < ~ —
> E %—“ > <z
z o x| N | X
¢ X > N2 Iow > o
o Lbi b khklz\ jzkl\| < N T | To% —| 2a O]
—_ — —_ X o N @
o ° |z¥|x= x 2’5,
s N N Nz
o (¢} N
- o
Khe _gZkus_gguc
1 iZeulhkdblh\uc fh";je'124 30 89 18/27 * * 7,8
Jj < KK; h[jZ
2 djzofZevghlh | Z] 124 100 5 23/32 | 11 84 7
Fj < KK; h[jZ
3 djZofZevghlh j 7] 124 76 7,6 20/30 | 10 82 7
;bhihebf_jguc fh”_ejvi
4 +0,5 h[jZapZ djZofZe 1050 28 4,8 12/25 | 10 74 91
ji_Z] _glZz

>ey N _|IZevghc hp_gdb hiulgu_ h[jZapu kmoh]h [mjh\h]h jZk
eZ[hjZlhjbx ijhfulhgqguo "brdhkl_c Bgklblmlz ©; eGBIBg_n!
©; eZjmkg _nliyh\_~ gu eZ[hjZlhjgu_ bkke_ "~h\ZfyboZghkmkdding ghl
nbevljZpbhgguo k\hckl\ < j ameviZl_bkke_ _"h\Zgbc mklZgh\e_
kzijhi_#y wdkljm~bjh\Zggh]h dmdmjmtagh ]hZdjjZzo oedidgb”™ b kh”u
dZevpbgbjh\Zhajikgz!l gzby ijb |I_fi_jzZImj_ wdkljm~bjh\Z&by
h[_ki_gb\zxlky Ij_[m_fu_ izjzf_lju [mjh\h]h jZkg\hkEkhykZ[e \j_fy b
hljz[hldZ | _ogheh]bb k p_evx m\_ebqg_gby “heb kZijhi_ey \ kmohf

LZ[ebpZAgZqg gb_izjzZf Ijh\ [mjh\h]h jZklI\hjZ ihemqg _ggh]h ba bkke "

GZbf _gh\Zgb_izZjzf _1jh\ AgZqg _gby izZjzf lji
lehlghklv 3] kf 1,03
Mkeh\gZy \ya/HOOKIR K 27
NbevljZpbhggZy kihkh[ghfbly kf 1,7
LhesbgZ dhjdb ff ie _gdZz
leZklbg kdZy \p¥dhkIZAk 19
>GK "z hljbpZl ewQZy
Gelie g NMgl ?nml 0/0
<h”hjh~guc ihdZaZl _ev jG 7 12,32
Mklhcgb\hklv "bki_jkghc kbkl_fu ijhlb\ .
ihA A~ cki\b f kbeu ly" klb KIZIbjm _f

lj_"eh  _gguc kihkh[ ihemqg_gby kmoh]h djZofZekh” _j Zs _]h
dhgp_gljzlZ [mjh\h]h jZklI\hjzZ khhI\_IklI\mxsbc fbjh\uf | _g” _gpby
[ulv bkihevah\Zg ~ey ijb]Jhlh\e_gby jZaebgguo | _ogheh]bq_kdb.
azZdzZgb\zgbfthdl _ kd\Z bg “b~rdhkl_c [mn_jguo "ey ]Jemr_gby ]b"]

30



©DjZofZe b _]h ijhbaX2028u_2 «

aZl\hj_gby b h[jZ[hldb 1ZfihgZ guo jZkl\hjh\ Z [zZd _ ijb ]b”*jZ\eb
ieZklz baheypbb ijblhdz iezZklh\uo \h” Djhf_  Ih]h ij_"eZ]
djZzofZekh”_j Zsbc fh bmlugbjdhgy _gljzl [mjh\h]h jZkl\hjz fh _1 [
bkihevah\Zg \ ebl_cghc ijhfure_gghklb \ dZq_Kh\héggh[d &bakdh3z@nhj

< g9gZklhys__ \j_fy gZrb bkke_"h\Zgby gZijZ\e_gu gZ ihem
fhrbnbpbjh\Zgguo djZofZeh\ k h*gh\j_f ggudfbfitkehechiEZgtbnibidZpbb
b wdkljmabhgghc | _ogheh]bb Bf_xlky ebl_jZImjgu_ bklhqgqgbdb \ dhl
hiul ihemg_gby nhknZlguo hdbke_gguo dZlbhgguo djZzatjgéeh\ k ihfh
wdkljm~_jZz Bkihevah\zZzgb_ \ezZ]hl_jfhf _oZgbqg_kdphmabh[ggphfldb ¢
h[hjm~h\Zgbb kh\f_klgh k h[jZ[hldhc obfbg_kdbfb j_Z]_glzf
bgl_gkbnbpbjh\Zlv ijhp_kk khdjzlb\ _]h ijh*he bl_evghklv \f_klh "e
bgh]*Z b ~gb obfbq_kdhc fh bnbdzZpbb ijhba\h”klI\h k bkihevah)
azZgbfzZ dnmkg”u b fbgmlu

K ih~A" _j'dhc ki_pbZebklh\ H:H ©Jh]hagbpdbc djZofZevguc aZzZ\f
hjl]Zzgbah\Zlv jZ[hIm \ wlhf gzZijZ\e _gbb Bf_xsbcky gZ ij_"ijbylbb H:
djZzofZevguc azZz\h”2 wdkljm”_j r\_cpZjkdh]h ijhba\h~klI\Z bHif | kbkl_f
gbke_ \ fbdjhh[t_fZo kmobo b "b”dbo obfbq_kdbo dhfihg_glh\ g_ih
wdkljmabb \ khhI\_Ikl\bb k az”~Zgghc ijh]jzffhc b gz g_f fh'gh Ih
dexg_\u_ | _ogheh]lbg_kdb_j "bfu Z bf_ggh | _fi_jZIlmjm ~Z\e _gb_ b i

[jh\_~_gu kh\f_klgu_ hiulu ih ihemqg_gbx nhknZlgh]h djZofZeZ k
gZljbc Ijb ihebnhknzlz b gZljbc ihebnhknzlz zZ 1Zd _ djZofzeZz
Z"bibgh\hc dbkehlu < gzZklhys__ \j_fy \_~ _|lky hljzZ[hldZ |_ogheh]b
djZzofZzeZ kbmfHkIH ©Fbgkdbc fZj]Zjbgh\uc azZz\hn?2

JMI ©GZmpghhbq _kdbc p_glj GZpbhgZevghc zZdz”~ _fbb gZmd
ijh~h\hevkl\bx® gZqgZzZlzZ jZz[hlZ ih bamqg_gbx \hafh ' ghklb ihemq_gby f
djZzofZezZ ih wdkljmabhgghc | _ogheh]bb ey ba]lhlh\e _gby fZjf ezZ"Z

<u\h”u Hkgh\ghc ijh*mdpb_c \uimkdZ_fhc hl_q_klI\_ggufb ij_
djZzofZevghc hljZzkeb y\eyxlky gZlb\gu -odjibaf Zledib Nib\alzdkh\Z gzlb\gh]
djZzofzez \h fgh]lhf azZ\bkyl hl hkh[_gghkl_c djZofZekh”~ _j"Zs ]h k
m~h\e _I\hjyxl lj_[h\Zgbyf ihlj_[bl_e_c wIbf h[mkeh\le_gZ \hklj_[h\Z
fhrbnbpbjh\Zgguo djZofzZzeh\ HJ[t_f bfihjlZz fh "bnbpbjh\Zggh]h djZofZz
;. eZjmkv \ agZgbl_evghc kl_i_gb ij \urzZ | wdkihjl khggklZ\ey | hdhe

M\ _ebqg_ba”_j _d ih ljzZgkihjlbjh\d_ bfihjlgh]h djzZzofzZzez 2z 1zd
hldza \ ihklzZ\dZo djZzofZeh\ b beb obfbg_kdbo j_Z]_glh\ ey bo ijhk
ijhba\h~bl_eyfb b mq_gufb azZz”~Zqgb ih khaZgbx gh\uo | _ogheh]bc ij
\brh\ fhr*bnbdd@ZlwdZzeh\ k p_evx bfihjlhazf_s_gby

GZb[he__ i_jki_dlb\guf gzZijz\e_gb_f bkke_"h\Zgbc y\ey_Iky khes
fhrbnbpbjh\Zgguo djZzofZeh\ k bkihevah\zZzgb_f dhf[bgbjh\Zgguo kihkl
glh ihalhey | bgl_gkbnbpbjh\Zlv ijhp_kk “lbhdeXigphklyhhijg"tkehevdbo
gzZkh\ b ~zZ°  kmlhd ~h fbgml b k_dmg”"

Ebl_jZImiZajhba\h”~kl\h djZzofZzezZz \ J_kim[ebd_ ; _eZjmkv >We _dljt
J "bf "hklmizZz KWWSV UHS SROHVVX E\ ELWVWUHDP
+>7Z1Z "imkE

2.K_evkdh_ ohayckl\h J_kim[ebdb ;_eZjmkv klZlbklbg_kdbc k[h
j_kmjk@ J_ " bf AhklimiZz KWWSYV ZZZ EHOVWDW JRY
iblock/7ce/7ce6207d84d4ad5801ee24bb91548090pdfZ1Z "hkImiZ
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3.1 _Ixr_\G G = h¥ ZB ?2\Imr_HK&Zy KIZgdH &g Jughd
djZzofZehijh~mdlh\ J kim[ebdb ; _eZjmkv hl gZmdb d ijhbe
ijhfure_gghklv gZmdzZ b 202t.keh] kb +K 83. DOI:10.47612/20%3
4794202114-2(52)74-83

4. 1Zkdmh D = Ebl\yd < < Fhkd\Z << :g?j__ \ G J Dhkl_g

= OFh"bnbpbjh\Zggu_ djZofZehkh”_j Zsb_ijh"mdlu “ey [mj_gby
| ogbdb :#P013. £« +K 184,

HJHEB DJ:OF:E: B ?=H IJHBA<H>GUO < J:A<BLBBKLXHBA<H
HL?Q?KL<?GGUO IBS?<UO BG=J?>B?GLH<

M>D

KZ\_gdh\g

<GBB dzZq_kI\Zz [_ahizkghklb b | _ogheh]bb ki_pbZebabjh\Zg
JWM bf =< le_oZgh\Z 1j_ab”_gl KhxaZ ijhba\h”bl_e_c ibs_\uo

gghlZpby=ezZ\guZdjZzd!l_jbklbdzZ | _dms_]h \_dlhjz jzZa\blby ijh”
kbkl_#f\ukhdbc mjh\_gv g_hij_~_e_gghklb azZljm~gyxsbc \u[hj klj.
b h[fmkeZ\eb\Zxsbc bo fgh]h\ZjbZglghklv Hij "~ eyxsbfb nzZdlhjZz
ijh"mdpbb y\leyxlky iylvo dgxigZ\e gbc ] _hiheblbdZ wdhghfbdZ
eh]bklbdzZ kujv_ ITh\ur_gb_ nbgZgkh\hc mklhcgb\hklb kha”"Z¢
"h[zZ\e_gghc klhbfhklb b wdkihjlgh_ hjb_glbjh\Zgb_ hljZkeb dZzZ
bs_\hc ijhfure_gghklb \ p_egyrglZck? 1¢ y\eyxlky ijbhjbl_lgufb az

Dexq_\u_ kehVBs_\u_ Kkbkl_fu eh]bklbdZz lem[hdzy i_j_j
ijhba\h~klI\h bg]j_"b_glh\ [bhl_ogheh]by djZofZehijhmdlu f_j
ij_"NijbgbfzZl_evkdh]h khh[s_klI\Z

$%287 7+( 52/( 2) 67$5&+ $1' ,76 '(5,9%7,9(6 ,1 7+( '(9(/230(1
2) 352'8&7,21 2) '20(67,& )22' ,1*5(',(176

6DYHQNRYD

$OIXVVLDQ 5HVHDUFK ,QVWLWXWH RI 4XDOLW\ 6DIHW\ D
Rl WKH 5XVVLDQ 8QLYHUINVRMWG RIWAFRQRPLBOHNKDQRYD 3UH
, QJUHGLHQW ODQXIDFWXUHUYV

$SEVWUDKM/ PDLQ FKDUDFWHULVWLF RI WKH FXUUHQW Yt
KLJK OHYHO RI XQFHUWDLQW\ ZKLFK FRPSOLFDWHV WKH F
PXOWLYDDMRMMEHWHUPDOWIRWWKIHHRER GURGREWYRHDUHDV
JHRSROLWLFV HFRQRP\ HQHUJ\ ORJLVWLFV UDZ PDWHUL
DGGHG YDOXH SURGXFWY DQG H[SRUW RULHQWDWLRQ RI EF
D ZKROHRDUMW IS WR G D\

.H\ ZRUMRRG VI\VWHPV ORJLVWLFV DGYDQFHG SURFHYV
LQIJUHGLHQWY ELRWHFKQRORJ\ VWDUFK SURGXFWYV PHDV.

<\ _ "N ghigZeba kh\j_f _ggh]lh khklhygby fbjh\uo ijh*h\hevkl\
hijb_glbjh\ jZa\blby Z]jhijhfure_gguo dhfie_dkh\ iha\hey |
gZpbhgZevgu_ ijbhjbl _lu \ h[fezZklb f_"~mgZjh~gh]h hljZke \h]h k
\aZbfhk\ya_c f_""m ijhglgtheeykB\hiZkghklvx f_ ""mgZjh~ghc g_KklZ
dhgnebdlZfbhiheblbg kkddighfbg _ kKalayZpgdy\bil_j_ANjhba\h”*bl_eyfb
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ibs_\uo ijh~mdlh\ gh\ub azZ"agb_glZpbx ijbhji2D21HNh*m ibs_\u_
hljzkeb hjb_glbjh\Zebkv gZ f_""mgZjh~gu_ ijh]lJghau b | _g”~ _gpbb b
wdheh]bx ~_fh]jZnbx [bheh]bq_kdb_ b ijh*h\hevklI\_ggu_ j_kmjku
ijh"he bl_evghklb "bagb d ]h m b gbke_gghklb dZk_efegby ieZg._
g_eh\_d azZdhghf_jgh klzZ\be azZz”~Zgm h[_ki_q_gby iblZzgb_f gZk_e.
khojzg_gb_f j_kmjkh\ iezZzg_lu < ijbhjbl_lu \u”\b]Zebkv jZa\blb_ gt
ihemq _gby bg]j_"b_glh\ ba Zevl _jgZlb\guo bklhggbdh\ JEni[hdZy i_]
gbke_ \lhjbgguo j_kmjkh\ Z 1zZd _ |_ogheh]bb ijjfmadipbdbl\Ehibs _\
keh guf dhgkljmbjh\Zgb _f b i_jkhgZebazZpb_c ijhmdpbb b jZp
leZzgbjh\Zehkv jzZa\b\Zlv gZijZ\e _gb_ khdjZs _gby ihl_jv ibs_\hc
ijhly” _gbb \k_]h glhdly pdppdezZ kgb _gby "heb hloh”h\ b kharZgby i_j_
[bhieZzklbdh\ \ Ihf gbke_ kt_~h[ghc miZdh\db < keh b\r_cky kblmzZz
nZdlhjzfb \ h[eZklb ibs_\hc ijhmdpbb y\eyxlky iylv dexqg_\uo
] _hiheblbdZz wdhghfbdZembgk]bdibdKujv_

< gZklhysbc fhf_gl ijhr_e i_jbh” Z~ZilZpbb d gh\uf mkeh\byf \i
jZaj_r_gby \hagbdrbo ijh[e_f b Ze]lhjblfu gZ[ex™Z Iky \hkkl:
i _j_hjb_glZpby eh]bklbg_kdbo p_ihqg_d

Kujv_\u_ ijh[e_fu Hkgh\ghc ijh[e_fhc \hhlelXX& | giljhBd _glh\
hklZ Iky » nbpbl kujvy b mjh\_gv _]1h p_g ijbg_f k[hb k kujv_\ufb i
\ ]Jh*m Z k_cqgZk kbImZpby mkm]m[beZkv qlh k\yaZgh eh]bk
"hklz\db ]jmah\ b dzZd ke_"kl\b_ nhjfbjh\Zgb hf[t* fhbpldh hljjludm _fu«
ijh\hpbjm_I| \hegm jhklZ p_g gZ kujv_ b bg]j_"b_glu GZjZklZxsbc ku
hljZzablvky dZd gZ p_gZo gZ dhg_qgmx ijh*mdpbx 1Zd b gZ Zkkhjlk
lh\zZjh\ hg_\b”gh qlh jZaghh[jZab_ 6.8 [m”_I| khdjZsZIvky

Nhjfbjfzgb_ p_gu Wg_j] IbdZ b wdheh]by P _gu gZ ijh~md
ijbklZzevghfm dhgljhex b \gbfZgbx kh klhjhgu ]Jhkm~ZjklI\Z ihkdhev
ih\h~u d m\_ebg_gbx p_g b k_[_klhbfhklb Ba”_j dbdhVrag\hekli\z d
i _jbh”~ 1Zd b aZ ihkkypgbl Hiheblbg _kdhc gZijy _gghklb agZgbl_ev
\'Ih ~_\j _fy iezl_ ~ _kihkh[ghklv gZk_e _gby g_ ih\ukbezZkv B _keb \
jhklZz p_g [ueb \ hkgh\ghf m~Ahjh Zgb_ eh]bklbdb m\_ebqg_gb_ gZc
h[ _ki_q_gbx kZgblZjggbclj lhh\Zz ]h m m"_ nbdkbjh\Zebkv hklZgh\dl
ijhba\h~klI\_gguo h[t_dlh\ ih \k_fm fbjm

ljbgbgah[gh\e_ggZy fbjh\Zy ih\_kldZ ih wdheh]bb b wg_j]_Ibd_ Z
wg_jl_Ibg_kdbc djbabkz* iKéurkgWh klhbfhklb wg_jlhj KwmykHky qlh
hrgbf ba i_j\hhg_j_"guo \hijhkh\ f ""mgZjh~guo hlghr_gbc gZjzZ\g_
[ ahiZzkghklvx b wdhghfbq_kdbf jZa\blb _f

?keb i_j\bgguc jhkl p_g gZ bg]j_"b_glu [ue kijh\hpbjh\Zg jhklhf
n_\jZexfzZjl _ . ]Jh k_cqzZk m"_eihhbaah\h_ m~hjh Zgb_ ba]lhlh\e_
h[jZlgZy kujv_\Zy \hegZ \ k\yab k jhklhf p_g wg_j]_Ibg_kdbo j_kmjl

Hlgme gb_ klZ\hd \\haguo ihrebg gZ g_dhlhju_ \b”u kujvy \h fg
ebrv \hajhkrb_ eh]bklbg_kdb_ jZkoh”u ¢&hjZzagzoky g¥gklhgbfhklb
bgl]j_"b_glh\ \ j ZebaZpbb

;bhl _oghek]le&EZ\guc \_dlhj jZa\blby Hkgh\guf gZijZz\e _gb_f m\_e
ghf_gdeZlmju 1Zd b h[t_fZ kujv_\uo dhfihg_glh\ \ mkeh\byo | _oghe
yley |ky jzZa\blb_ b kh\_jr_gkl\lo\@Zdogeh]bdbtl obfbqg_kdh]h kbgl_
ijhba\h~rkl\hhijh~mdbhi\n\ur_gbwnn_dlb\ghjc jZ[hl&bjvygZ _~bgbpm
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]hih\hc ijh*mdpgth\j f ggh_ \g_7~j_gb_ ~Zgguo ~\mo \_dlhjh\ |
mdeZ”~Z \uihegyx!|IKiZKigmhkxh[jZamxsmx jhev

< ] JhkkbckdzZy N_"_ jZpby KKHKJkldazgbdgerZh mjh\gx jZa'
[bhl_ogheh]bc ~_ckl\h\Zeb ij_"Nijbylbc ih ijhba\h”kl\mz ebfh
fhehgghc dbkehbgghc dbkebhhunfZjh\hc dbkehXubebgZz Ijhba\h”beb
Amrbklu_ b ZjhfZlbg_kdb_ \_s_ kI\Z mkbebl_eb \dmkZ e _cphbg
Zglbhdbkebl _eb Ihdhn_jheu Zkdhj[bgh\Zy b 7] y[ehggZy b yg
Zfbghkdbkehlu \blZfbgu aZ\h~h\ ijhba\h”"bebbfuo ba< g
<ujZ[Zlu\Zebkv gZbf_gh\Zgbc ibs_\uo djZktzll_dh¢gbbbgZdmgZevg
ljbg_f \k_ ij_"ijbylby [ueb ihegh]h | _ogheh]bg_kdh]h pbdeZz
nmgdpbhgbjmxl K_]Jh~rgy \ Jhkkbb ijhba\h”~blky g_[he__ hglZzbf_

Kujv_\u_ bklhggbdb "ey \uimkdzZ ibs_\uo “h[Z\hd ¥ JN
bglj_~b_glh\ \hafh gh \uimkdzZlv \ gZr_c kljZg_ k ihabpbb gZebg
gZijbf_j Ihevdh ba djZzofZehijh~mdIlh\ \hafh gh ijhba\_klb ~h 7
k ~jhc klhjhgu ijh[e_fgufb hklzZxlky \hijhku ~“hkimighklb h[hjm
dhfihg_glh\ g _h[oh”bfuo “ey aZimkdZ ijhp_kkh\ n_jf _glu dZlZe
hkgh\Zgbc ~ey hilbfbafz \ qZklb hjlJZgbazZpbb \ kljZg_\uimkdZ ibs
\'j_amevlZl- b[obfkbgl _aZ dhgk_j\Zglu jy”~ ih*"keZklbl_ e ¢ Zgl
h{tykgy _ Iky \hijhkzZfb jzZkihez]z f eb fu kh\j_f ggufb | _ogheh]byf
bo g h[oh”bfh ijhba\h”blv h~rgh\j_f ggh beb \u”_eblv ijbhjbl_Igu_

L_ogheh]by d&k@p_ipby ihegh]h pbdezZz Kha”Zgb_ bggh\Zpt
ijhba\h~kI\Z ibs_\hc ijh"mdpbb khhlI\_IklI\mxsbo ihlj _[ghklyf hj]
obfbg_kdhfm khklZ\m wg_j]_Ibg_kdhc b [bheHphdhkddthjgZgdg
f ""bkpbiebgzZjgzZy az"Zgdby elylhjhc Ij [m_Iky dhfie_dk bkke_ ~h\
gZmd k_e_dpbb [bhl_ogheh]bb [bhobfbb ibs_\hc obfbb f_~bp
ljb wihf Ij _[m _Iky kbkl _fguc i _j oh” d gh\hc | _ogheh]bg_kdhc iZ
lhggh_ k_evkdh_ olhdkgtikdavhpby dhfihabpbhggu_ m~h[j_gby bc¢
[bhazZsblzZz j_kmjkhwnn_dlb\gh_ehdZevgh_ k_evkdh_ ohayckl\h

:ID mkbeb\zZ Iky \dez” ieZlnhjf _gguo | _ogheh]bc f_"hljZke
bgnhjfZpbhdggimgbdZpbhgguoblc ogthrelhpgheh]bc Z\bZdhkfbqg_kdl
| _ogheh]lbc b | i K[eb™ _gb_ | _ogheh]bc hldju\Z | rbjhdb_ \haft

wnn_dlb\ghklb :ID gZ hkgh\_ IhlZevghc pbnjh\baZpbb mijZ\e_
\g _"j_gby gh\uo wnn_dlb\guo ijhba\hRkh\ gguo ijhp

L ogheh]lbqg_kdZzZy izZjz~b]fZz ihegh]h pbdezZ \dexqZ_ | jZajzZ
j_ZebaZpbx GBJ GBHDJ kZfhklhyl _evgh beb k ]Jhkm~Zjkl\ _gghc
ijh~mdlz \ bg"mkljbx \uimkd \ h[jZs_gb_ b j_ZebazZpbx ijh~mdpb
\hafhghkl_c jZ[hlu \ mdZazZgghc dhgp_ipbb iheghjhhpdbldzdd\glvl
N _ckl\mxsb_ I _ogheh]lbb b ihfh]zlv ij_”"ijbylbyf Zz~Zilbjh\ZIvky ql
ijh"mdpbx g_h[oh”bfmx gZ \gmlj_gg_f jugd_ ih\ukblv wnn_
m~h\e _I\hjbjlvk ki

l[jhba\h~kl\h bg]j_~b_glh\ y\eky dklyjgdijfrkk ]f_glhf wdhghfbdb
hljZkeb ijhfure_gghklb y\eyxlky g_lhevdh ihlj_[bl_eyfb bg]j_"b_g
ijhba\h”~kI\_ LjZ*"bpbhggh ihlj_[bl_eyfb ibs_\uo bg]j_~b_glh\
fykhi_j_jzZ[Zlu\ZxsZy dhg”bl_jkdzy fa&e[hibjhXygyZy ibs_dhgp_glj:
hljzkeb Z 1zd  _ ijhba\h”kl\h [ _aZedh]hevguo b Zedh]hevguo gZibl
ijhfure_gghklb bglj_~b_glu ibs_\h]h gZagZq_gby bf_xI 1Zdf_ rb
nZfZp_\lbg_k#Zdhkf_Ibqg_kidBfure_gghklezdhdjZkhdgkyklbevgZy
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ijhfure_gghklb kljhbl_evgu_ fZl _jbZeu b dhfihablu obpfmdd@ gd¥y b p_ ¢
ijhfure_gghklv g_nl_"h[u\ZxsZy b g_nl_i_j_jZ[Zlu\ZxsZy hljZkeb v
mqgZkl\mxI|l b \ ijhba\h”kI\_ bg]j_"b_glh\

Qlh fu k_]Jh~rgy bf__f" Wdhghfbqg_kdbkv kZgdgbb gktyZe H”gZdh a

e | _"“bgbpu ba ij_"ijbylbc azZgyebkv ijhp_kkhf ijhba\h”?kI\Z g:

iehszZz~dZo b k_]h”gy lhevdh ih*oh”yl d nbgZevghfm wlZim j ZebaZz
gZklhys__ \j_fy mkeh\by “ey jZa\blby kh[kl§_glghflin_ijleZdhhpkjligu
k hrghc klhjhgu fu bf__f kZfu_ ~_r _\u_ kujv_\u_ b wg_jlhgZkmjku \ fi
©hldexgbeb? hl fbjh\h]h khh[s_kI\Z b \\_eb \ bkdmkklI\_ggmx ©b:
h[hjm~h\Zgby gZmqggh]h h[f _gZ b | _ogheh]bc bg\_klbpbc

Il j_gq_gM HIh\ d \hkijhba\h?*klI\m \ kn_j_ bg]j_"b_glh\ ~hklZlhqg:
i_j_q_gv ibs_\uo ~h[Z\hd 7"ey ijbf_g_gby \ ibs_\hc ijhfure_gghk

ljbeh™ _gbx LJ LK \dexqgqZ _| _"bgbpu \_s_kI\ \ I qg k b
t[_a bg”_dkz ? ANdmghgyhfZlbg_kdbo \_s_KkI\ ~ey ijbf_g_gby ijb ijhl
ZihfzZlbazlhjh\ kh]JeZkgh Iljbeh” _gbx LJ LK \dexqZ | [he_
\dmkhzjhfzZzlbg_kdbo \_s_kI\ i _j qg_gv n_jf _glguo ij_izZjzZlh\ ~ey ijbf
ijhfure_gghklb kh]JeZkghgdkbeh LJLK [he \b~rh\ n_jf gl

jZaebqggh]lh ijhbkoh ™~ _gby

Dexqg_\u_ \uah\lu b |_abku \ kn_j_ bg]j_"b_glh\ Ih\ur_gb_
mklhcgb\hklb kharzZgb_ ijh"mdpbb \ukhdhc ~"h[Z\e_gghc klhbfh
hjb_glbjh\Zgb_ hljZzkeb dzZdnh\ bgllZd*bbglibs_\hc i_j_JZ[Zlu\Zxs _«
ijhfure_gghklb gZ k_]h”gyrgbc ~_gv y\eyxlky ijbhjbl_lgufb az*~ZqzZfl

Hkljuc ~_nbpbl hl_g_kI\_ggh]lh ijhba\h”?kl\Z ijh"mdpbb obl
fbdjh[bheh]bg_kdh]h kbgl_azZ n_jf _glu b rlZffu ijh"mp _glu \blZfbgt
b "jm]b_ [bheh]bq_kdb Zdlb\gu_ dhfihg_glu ibs_\uo bg]j_"b_glh\
ZjihfZlbazlhjh\ b | _ogheh]bg_kdbo \kihfh]ZIl_evguo kKj_"kI\
p_e_khh[jZaghklv m\_ebq_gby h[t_fh\ b Zkkhjlbf_glZ Jem[hdhc i_j |
jZklbl _evghdd b “b\high]h ijhbkoh ~ _gby k \h\e_qgq_gb_f \ h[hjhl
kujv_\uo j_kmjkh\ \ |Ihf gbke_ b 7"ey ]jZz ' ~Zgkdbo hljZzke_c ijhfure
jZa\blb_ k_dlhjz fZehlhggZ 'ghc obfbb

< lzZdbo g_ ijhkluo jughqguo mkeh\byo Ij_[m _lky ey "fZa\8Ebyhkm"Z
fZehlhggZ ' ghc obfbb fbdjh[bheh]bg_kdhc ijhfure _gghklb b ij
[bhl _ogheh]bc \ p_ehf g_h[oh”bf kbkl_fguc ih”oh” b \ujZ[hldZ f_j ih’
ki_dljz ijh"mdpbthg_kdih]ibdjh[bheh]bg_kdh]h kbglbfaZ kd\tldaghg
oZjZdl_j bf__ | khihklzZ\bfu_ kujv_\u_ dexgb b bkihevam _ |ky \ | _oghe
Jy*"Z hljZke_c

LZd"_ g_h[oh2~bf jy~ f_j ih ih\ur_gbx azZbgl_j kh\Zgghklb b kIl
ij_"Nijbgbfzl _evkdh]h khh[s_kI\Z \ p_eyo jZa\blby ~Zggh]lh k_dlhjz |
M_ebqg_gby \Zeh\h]h h[t_fZ ijhba\h”kI\Z dhfihg_glh\

T ev]lhlgh_ bg\_klbpbhggh_ dj_~blh\Zgb_ ih” klZ\dm ~h ]hA

T \haf_s_gb_ qgZklb ijyfuo ihg_k_gguo aZzZljzl gZ kha~Zgb_ j.
fh™ _jgbazZpbx h[t_dlh\ &$3(; Z 1Zdb_dihbhakhBkI\Z b _1h h[t_fh\
az”™_ckl\h\zZgguo \ ijhba\h”?klI\_ dhjfh\uo ~h[zZ\hd bg]lj_~b_glh\ ki_y
iblzgby b nzZjfbg”mkljbb ibs_\uo bglj_~b_glh\ \ Ihf gbke_ ibs_\
ZihfzZlbazlhjh\ ijh~mdlh\ obfbq_kdh]h b [bheh]bg_kdh]h kbgl_aZ
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th[e_]Jg_gb_ gZeh]h\hc gZ]jmadb ~h ] bfms_kI\ _ggh]
ijb[uev gZ j_]bhgZevghf beb n_"_jZevghf mjh\g_ ijb mkeh\bb
fh™_jgbaZpbb ~_ckl\mxsbo ijhba\h”~kl\

tj_Imebjh\Zgb_ gZeh]Z gZ "h[Z\e_ggmx kldywfhkh¢mdphb
fbdjh[bheh]bqg_kdhc ijhfure_gghklb gZ dhlhjmx [u jZkijhkljZgyekt
ih~n j°db \ 1 g klzZ\dZ gZeh]Z gZ “h[Z\e_ggmx klhbfhklv ;he
"he gZ ijbf_gylvky bkdexgbl_evgh “ey ijhfure_gduhd\ijlkb\anksbk
ijhA"mdpbb eb[h bfihjl_jh\ dhfihg_glh\ ey ijhba\h”?klI\Z ~_Ikdh]h

Mqgblu\Zy gZjzZklZxsmx |_g”~_gpbx wdhghfbq_kdhc baheypbb
ijhba\h~klI\Z dzd fhghkujv_\uo dhfihg_glh\ b bg]j_~b_glhl\Zdfdbehl
keh'guo ijh~mdlh\ kbgl_aZz Ab\_jkbnbdzZpby ~_ckl\mxsbo ijh
gZkmsghc g_h[oh”bfhklvx k mq_Ilhf hiulZz ]hrz "~Z2° _ aZiha”Z
b h[_ki_g_gb_ \gmlj_ggbo ihlj_[ghkl_c i_j_jZ[Zlu\Zxsbo hljZke_c
gZklhys__ \j_fy }enizkgb_gb_ dhgkheb”Zpbb \hafh ghkl_c [bag_kZ
]hkm~ZjkI\N\Z \ "Zgghf gZijZ\e _gbb

Ebl_jZImjlz>he]lhkjhggZy kljzZIl_]by jzZa\blby a_jgh\h]h dhfie

N_"_jZpbb ~h ]h~rz jzkjib\lyl_ebkI\Z IJN hi Z\lmklzZ -j ] «
Kh[j AZdhgh”Zl_evklI\Z JN < KI
2. KZ\_gdh\Z Kgh\E : Fbdjhbglj_~b_glu ey h[h]Zs_g¢

ki_pbZebabjh\Zgghc ibs_\hc ijh*mdpbb i_jki_dlb\u jZa\blby ijhb
fhehd < -9K

3.N_" _jZevgZy IZfh  _ggZy kem ' [Z NLK LZfh _ggZy klzZlbkll
>We dljhgguc j_kmjk@ 85/ KWWSV FXVWRPV JRY UX VWDW|

4. 1bs_\u_ bg]j_~b_glu \ ijh*mdlZo iblZgbghéah]pahitdy d | < :
Lml _evygZ | G_qZ _\Z F-= b&a%udikgg ~hi F F=MII k

5.L_ogbqg_kdbc j lezf gl LZfh  _ggh]h khxaZz LJ LK
[_ahiZzkghklb ibs_\uo ~h[zZ\hd ZjhfZlbazZlhjh\ b |_ogéedybq_k
kj_"~kl\a k baf_g_gbyfb gZz k_glyljy ]h~z J r_gb_f K
wdhghfbqg_kdhc dhfbkkbb hl bxey lh~rz 1

BKIHEVAH<:GB? HEB=HNJMDLHAU < |IJH>MDL:0O IBL:GBY G: H
DJ:OF:E: >EY >?L?C ,HEVGUO N?GBED?LHGMJB?C

M > B64.2.613.22
;udh\K L DZebgbgZz

<k _jhkkbckdbc-bk&xmqgym\zZl _evkdbc bgklblml djZofZeZ b
djZzofZekh” j°Zs Jhrkugbye N=;GM ©ONBP dZjlhn_ey bf _gb : = Eh

:gghlZpbywh <GBB djZofzezZz b i_j_jZ[hldb djZofzZekh”_ j°
ijh\h~blky ihklhyggZy jZ[hlZ ih kha”Zgbx | _ogheh]bc ihemqg_gby
A lkdh]h iblZgby gZ hkgh\_ djZofZeZ ~ey ~ | _c¢ [hevguo n_gt
ijhba\h~klI\_ hj]Zzgbah\zwlbaimkdmdlh\ b ihklz\dZ bo [hevguf *
gbadh[_edh\uo ijhmdlh\ Z bf_ggh djmiz ©KZzZ]h2& kf_kv ©>_|dZ
©lurdb® ©H\hsgu_ [ebggbdb?& ©H\hsgu_ dhle_lu2 bf_xI \ k\h_1
bgmebg Ijbkmlkl\b_ bgmebgZl\hjbhfAEsZdé jlgldhc b memqrz _|
gbadh[_edh\uo ijh mdlh\ \ j_amevlZl_]_e_h[jZah\Zgby ijb”rZ_I
G_ f_gvrbc bgl_j_k ij_~klz\ey_| ijh*mdl ]E"jeébaznbdlmabgy \b
ihjhrdZ beb kbjhiz K< hl[ezZ?ZAbBYyblg Kkdbib k\hckl\Zfb gh
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nmgdpbhgZevgufb ijbagzdzfb Ijbf_g gb_ heb]hnjmdlhat njmdlhl
NHK \h fgh]lhf koh”gh k kZozZjhf gh \ hlebgb_ hl kZoZjz heb]hi
i_jbklZevibdm dbr_ggbdZ b khklzZ\ fbdjhnehju meémagey¥ | bnfkirhgglb
KZ b 0J kgb Z_I| mjh\_gv ohe_kl_jbgz Ijb]lJebp_jb~h\ djh\b jZa\blb
kh~ j"Zgb_ kZoZzZjz h[h]Zzsz_| ibs_\Zj _gb_ ibs_\ufb \hehdgZzZfb
h[f_ki_gb\zZz | kh”_j"Zsph*mdIlZf nmgdpbhgZevgu_  k\hcklI\Zz b ij_d
ihlj [bl _evkdb_dzZq_kI\Zz < klzZlv_ ijb\_"* gu j_ameviZlu bkke_ "h\Z¢
bkihevah\Zgbx heb]hnjmdlhau NHK \ dzZq_kI\_ bg]j_~b_glZ \ khkl
ijh~mdlh\ djmiZz ©KZzZ]h? kf_kv ©> 1dZ2 djZofZehh\hsgu_ kf_kb ©I
[ebggldbglh iha\lhebl h[h]Zlblv ijh”mdlu ibs_\ufb \hehdgzZfb b qzZKkll
kZoZj \oh”ysbc \ bo khklz\

Dexg_\u_ kehbgmebg heb]J]hnjmdlhaZz Ab_Ihl_jZiby n_gbe
nmgdpbhgZevgu_ bg]j_"b_glu

USE OF OLIGOFRUCTOSE IN STARCH-BASED FOOD FOR CHILDREN
WITH PHENYLKETONURIA

BykovaS.T, KalininaT.G.

All-Russian Research Institute of Starch and Stamnftaining Raw Materials Processing
Branch of Russian Potato Research Centre

Abstract. At the All-Russian Research Institute of Starch and Processing of-Stantaining
Raw Materials, constant work is being carried out to create technologies for producimgpiein
baby food products based on starch for children with phenylketonarigilat production, the
production of these products and their supply to sick children has been organized. Sqnutdmw
products, namely: Sago cereal, Detka mixture, steegetable mixtures Pyshki, Vegetable pancakes,
Vegetable cutlets, contain theepiotic inulin. The presence of inulin enriches with soluble fiber and
improves the texture of loyrotein products as a result of gelation, imparting prebiotic properties. Of
no less interest is the product of inulin hydrolysiigofructose in the fan of powder or syrup (75%
DM), which also has prebiotic properties, but other functional characteristics.

The use of oligofructose (fructooligosaccharid€%S) is in many ways similar to sugar,
but unlike sugar, oligofructose improves intestinal mgtikind the composition of microflora,
strengthens the immune system, improves the absorption of Ca and Mg, reduces cholesterol levels,
blood triglycerides, the development of intestinal cancer and sugar content, enriches digestion with
dietary fiber. Oligofuctose provides products containing it with functional properties and excellent
consumer qualities. The article presents the results of a study conducted on the use of oligofructose
(FOS) as an ingredient in leprotein products: Sago cereal, Detka migtustarckhvegetable
mixtures Pyshki and Vegetable pancakes, which will enrich foods with dietary fiber and partially
replace the sugar included in their composition.

Key words: inulin, oligofructose, diet therapy, phenylketonuria, functional ingredients.

<\_" gb<h <GBB djZofzeZ b i_j_jZ[hldb djZzofZekh”_j Zs_]h kuj\
bkke ~h\Zgby ih kha”"Zgbx | _ogheh]bc ihemqg_gby bgmebgZ heb]h
kbjhih\ b njmdlhau ba Ihibgzf[mjZz b pbdhjby k bkihevah\Zz
mevljZnbevljZpbb ojbbZlh]hxkZoZjb\Zgby djbklZeebazZpbb J @
bkke_"~h\Zgbc ihal\hebeb jZajZ[hlZlv mgb\_jkZevgmx | _ogheh]
bgmebgkh” _j Zs_1h kujvy pbdhjby b lhibgzZf[mjZz gZ bgbtepbg \ \b"_
bebihjhrd®5%), ZIZd _heb]lhnjmdlibaymdlihagkBhhiZzdhlhjufh gh
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bkihevah\zlv "“ey h[h]Zs_gby ibs_\uo ijhfmdlédXdlibggk@dhh
ha”hjh\bl_evgh]h iblZgby

P_evx ijh\h”*bfh]h bkke_"h\Zgby y\ey |ky hij_~ e _gb_ bg]
gbadh[_edh\uo MWijjhefaeélh\ kh” _j"Zsbo heb]hnjmdlham ”"ey hilbl
A Il_c [hevguo NDM

JZkrbj_gb_ Zkkhjlbf_glZ gbadh[_edh\uo ijh*mdlh\ hl_¢&_ kI\_
ZdlmZevgZy azZz™"ZqZ kihkh[klI\mxsZy ih\ur_gbx dZq_kI\Z "bagb [
bfihjlz

>¢g/ bkihevah\Zgby \ dzZq_kI\_ bg]j_"b_glh\ [ueb ijhZgZebab]
ba lhibgzf[mjz Dhfizgby ©Bkl:]jh>hg? kbjhi ba pbdhjby <GE
;_ev]l]by b bgmebg DblzZc 1IZ]e
LZ[ebpZM]e _\h~rguc khklz\ h¢jamhmdihau NHK

M]e \h”guc khklZ\

]G bgm| heb]hkZzZqa . .
ebg Au NHK kZoZj| Jexdh|{ njmdlh

GZbf_gh\Zgb | K<
h[jZzapZ %

Kbjhi ba IhibgZf[n

dhfizgby ©BkI:]jh 723 | 445 | 8,48 4,62 23,75 16,87 46,28

Kbjhi ba pbdhjby <| 73,8 | 598 - 75,02 9,86 3,02 12,10
Nb[jmehaZ N ;| 96,0 | 575 | 9297 - 5,17 - 1,86
Bgmebg DblZc 96,0 | 6,2 57,2 22,9 9,83 3,78 6,29

Ih j _amevlIzZIZf ZgZebaZ h[jZa_p ONb[jmebamad BNg]j[ud bdklde xd
heb]hnjmdlhaz ihkdtkéXtdery | kh[hc kdhj__ ©ONb[jmebg? b fh™ _| [u
dZd bgmebg K ijbf_g _gb_f bgmebgZ DblZc b heb]hnjmdlhaguc
h[jZapZ djmiu ©KZ]h?2

L ogheh]lby ijhba\h”?klI\Z djmiu ©KZ]h? ij_~mkfzljb\zZ_|
bglji_"b_glh\f bZj@mhf ihjhrhd heb]hnjmdlhau kf_rb\Zxl k kmobfb
h[j < Z kbjhiu ij_™\Zjbl_evgh jZkl\hjyxl \ \h~_ dhlhjmx bkihe\
h[jZa_p xkbjhi ©Bkl:]jh>hg? h[jZlkbjhikba pbdhjby <GBBD JZK
khklzZ\ey 9%.

Kmob_ kf_kb ©lurdb2 b ©H\hsgu_ [ebggbdb? ]Jhlh\ylky b:
"h[zZ\e_gb_f kheb kZoZjz b h\hsguo ihjhrdh\ Qd&@ZXlIbgoFtynpidllya
\hafh'gZ |hevdh ijb bkihewahhZgbihjhrdz Hij_~_e_gb_ kl_i_gb
kzozjz [m~_| \hafh gh ijb \ui_qd_ ]hlh\uo ba”_ebc ba kmobo kf_
[ebggbdb?

;ueh ijb]lhlh\e_gh ih h[jZapZ dZ ~hc kf_kb ]*_ azZf_gZ kZc

b khhi\_IklI\_ggh 1Z]
LZ[ebpZBgl]j_"b_glguc khklz\ djZofZzehh\hsguo kf_k ¢ k NHK
Bglj_~b_glu KhklZ\ djZofZehh\hsghc kf_ kb
©lurdb?® ©H\hsgu [ebgqgbc
HIj <[ H[ <[ H[j <[ H[ <[ H[ <[H[ <
Kf kv ©> |dz? 80,8 82,2 84,5 82,9 83,8 85,6
2. lhjhrhd ba lud\u 8,4 8,4 8,4 - - -
Ihjhrhd ba fhjdh - - - 7,2 7,2 7,2
Ihjhrhd ba emdZ
i igZIh]h 3,0 3,0 3,0
KZoZj 6,8 59 4,9 2,9 2,5 2,0
Khev 4,0 3,5 2,2 4,0 3,5 2,2

J_p_ilmju ijb]hih\e_gby Jhlh\uo gjhdahdlhedbiuo kf_k_c b hJ
djmiu ©KZ]ha kh”_j°Zsbo NHK
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ljb]lhlh\e_gb_ dZrb ba djmiu] @K@|jh2©KZ]h2& \kuizxl| \ fe
dbiys_c¢c \haufbg i _j_ f rb\Zxl < dZrm ih \dmkm ~h[Z\eyx| khev kZoZ
b azl _f ihf_sZxl gZ qd&k \g*mioh\f_rb\Zy W K

Kf kv djZofZehh\hsgZK® llurdblurdab?a ] kl e \kuizxl \
fe \h~u i_j_f _rb\zZxl b \uklzZb\zZxl fbg <ui_dzxl gZ ih”"kheg_qgl
aZdjulhc djurd_ ~h ]Jhlh\ghklb

Kf kv djZofZehh\hsgZy ®Hghsdd KHe ©OH\hsgu_[ekggbdb?

] kil e \kuizxIl \ _iehfe \In™u fK i_j_f_rb\zZxl b \uklzZb\zZxl f
<ui_dzZxl gZ ih"kheg_qghf fZke_ ijb aZdjulhc djurd_ ~h ]Jhlh\ghklb

l[jh\_~ gZ ~ _ImklZpbhggZy hp_gdZ ]Jhlh\uo ijh*midflhk _babh[jZap
dimiu ©KZ]h?2 k NHK ih ihdzZazZl_eyf \g_rgbc \b* p\_| azZizZo
p_e_khh[jZaghklv ijbf_g_gby heb]l]hnjmdlhau \ j_p_ilmj_ ijh~mdlh\ O}
b ©lurdb? Ijb wlhf kZfmx \ukhdmx hp_gdm ihemqgbeb h[jZapu ijh”
aZf_&ZoZjZ gZ NHK khklzZ\ey |

DZrb ijb]Jhlh\e_ggu_ ba djmiu ©KZ]h2a h[jZa_p <« khn j"Zs ¢
bf _eb ohjhrmx dhgkbkl_gpbexucp\DEZrb ba djmiu ©KZ]h2& k kbjhiZzfb NH
< b [ueb ohjhr_c dhgkbkl _gpbb b bf_ep ijhiclguclk\ leh

lhemqg_ggu_ h[jZapu ithdpndh\©KZ]h2 kf_kv ©> [dZ& ©Olurdb
©H\hsgu_ [ebgqgbdb2 kh~_j zZI fZzdkbfmf [ edZ bf_xI \ k\h_f khl
agzZqbl_evgh m\_ebgb\Z_| p_gghklv *Zgguo gbadh[_edh\uo ijh"mdlh'

<u\h?u< j_amevlZIl_ ijh\ BkKlkggguch\Zgbc gZc”_gu b ijhZgZebabj
h[jZzapu NHK ~ey bkihevah\Zgby \ dZq_kI\_ bg]j_"b_glh\ gbadh[_edh

Hij_ ~ e g bglj_"b_glguc khklz\ h[jZaph\ kmobo kf_k ¢ ©>_
©H\hsgu_[ebggbdb? b djmiu ©KZ]h? ihemq_dd[hiZlgw | p[jdagu jZa
N"ey ijblhlh\e _gby ]Jhlh\hc gbadh[_edh\hc ijh*mdpbb

ljh\_~ gZ "~ _]mklZpbhggZy hp_gdZ Jhlh\uo ba”_ebc ba djZofz
©H\hsgu_ [ebggbdb? b ©lurdb® kh” _j"Zsbo heb]hnjmdlham

Hij_~ e _g hilbfZevguc bg]j_"b_glgudjxdfkiZhhkimedpwo kf_k_ c k
NHK Ijb wlhf kZfmx \ukhdmx hp_gdm ihemqgbeb h[jZapu%jh”mdlh\
hebl]hnjmdlhau hl h[s_]h dhebq_klI\Z ~h[Z\ey_fh]h kZoZjZz

Ebl _jZImjZ=me®&d= |_j jZ[hldZ bgmebgkh” _jZs ]1h kujvy gZ bg
ijhba\h”~guo G = =mexd G > Emdbg L K Imgdh\Z > F 1IboZeh
| ogbdb :#P017.xL < +K -79.

Imgdh\Z L K H[ mgb\ _jkZevghc | _ogheh]bbmjZjbjplhddjpoyhibg
gZ bgmebg L K Imgdh\Z > F IboZeh H F DZjZX19Z4L Ibs \u_ kb
< +K -43.

;uah\ < : H j_amevlZlIZo bkke_"h\Zgbc | _ogheh]bb dhfie_d
bgmebgkh” _j°Zs ]h kujvy < : ;uah\ > FurhbdzZeK[MHjgbdZjm~h\
F_""mgZjh~ghc -gjZdboch kdhc dhgn_j gpbb ©Hkgh\gu_ gZijZ\e_ghb
| _ogheh]bb ]Jem[hdhc i_j_jZ[hldb djZofZekh”_j Zs_]1h b bgmebgkh”_
2022. tK -58.

;udh\Zz K L Bgmebg b hebjhpymadlbagug]j b*b_glu "ey
h[h]Zs _gby nmgdpbhgZevguo ijh~mdlh\ ~ _Ikdh]h iblZgby KL ;udfh
Ibs_\Zy ijhfure_gg#@22 +« +K -11.
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J:KRBJ?GB? KUJV?<HC ;:AU >EY IHEMQ?GBY NHKN:LGL
WNBJH< DJ:OF:E:

M>D
Khehfbgz, Ehkhfbg > :

<k_jhkkbckdbc -bkxegymh\zl_evkdbc bgklblml djZofzZez b
djZofZekh”™ _j Zs_ ]Jrrkugbye N=;GM ©ONBP dZjlhn_ey bf _gb : = Eh

'gghlZpby ]h~ m djZofZehiZlhggZy hljZkev m~h\e _I\hjbe
fh*bnbpbjh\Zgguo djZofZeRlohdZ ]h h[t_fZ bo ihlj_[e_gby GZ \¢
jugd_ ij_"~klzZ\e_g rbjhdbc Zkkhjlbf_gl bfihjlguo wnbjh\ djZofz
dZjlhn_evgh]lh 1Zibhdh\h]h dmdmjmagh]h Zfbehi_dlbgh\h]h b
Jhkkbb Bhbdbpbjh\Zggu_ djZofZeu ihemqgZxl \ hkgh\ghf ba dmd
M\_ebqg_gb_ h[t_fh\ ijhba\h?klI\Z fh”bnbpbjh\Zgguo djZofZeh
Zkkhjlbf _glz gZ hkgh\_ bkihevah\Zgby a_jgh\h]l]h b dem[g_\h
ZdlmZevgufb az~zZqzfb "edynqajlizofRlghkeb P _ev bkkeZayE\hydlw
gZmggh h[hkgh\Zggu_ iZjZf_lju ihemqg_gby I|Zibhdh\h]Jh nhknZ
djZzofZehnhknzlZz oheh”gh]l]h gZ[moZgby k ih\ur_gghc "bgZzf
mklhcgb\hklvx de_ckl_jZ ijb 0jZg_gbbZcofeye himdkmZigbyjlf_gyeb f
wdkljmabb < dzZq_kI\_ h[t_dlZ bkke_~h\Zgby \u[jZg I1Zibhdh\t
ijhba\h~ki\Zz Z \ dZq_kI\_ wnbjhh[jZamxs_]h j_Z] glZ ijbf_gyeb
Bkke_"h\Zgh \ebygb_ dhgp_gljZpbb j_Z] Ighaibbl gfd A dbrbigdh vkd b _
k\hckI\Z 1Zibhdh\h]h djZofZehnhknzlz Hij_~_ e _gh qlh djb\u_
de ckl_jzZ djZofZehnhknZzZlh\ k ih\ur_gb _f dhgp _gljZpbb j_Z] glZ
ijhoh”yl g _j_ a fZdkbfmf GZb[hevrmx "bgZébagkkdjdxb\ygaZdmlolx dh
oheh”ghc \h”_ bf_eb h[jZapu ihemqg_ggu_ ijb | _fi_jZImyl80WKd kljm
b dhgp_gljZpbb j_zZ¥183%3Z d fZkk_ kmobo \_s_klI\hdZaZZe&b kl_i_g
jZkI\hjbfhklb h[jZzaph\ djZofZehnhknZlZ \ oheh”ghc \h”*_ b kh*"
\_s _kI\ ih\urzZxlky ijhihjpbhgZevgh jhkim | _fi_jZImju wdkljma
fZl_fZlbg_kdhc h[jZ[hldb wdki_jbf_glZevguo ~Zgguo ihemegygh
hij_~ e _gby "~bgzZfbg_kdhc \yadhklb de_ckl_jz 1Zibhdh\h]h djZ
| ogheh]bq _kdbo iZjzZf _ljZzo _]h ihemq _gby Hij _~ e _gb_
\h~hjzkl\hjbfhc njzZdpbb IZibhdh\h]h djZofZehnhknzlzZz ikdZaZe
"bkZoZjbZhi\jbkmlkl\b_ ~_dkljbgh\ KjzZ\gbl_evg@lyfheg_lgdxo nkhaic &
[Zibhdh\h]h b dZjlhn_evgh]lh djZofZehnhknzZlh\ \ujZ[hlZgguo ijb
ihdZzazZzez qlh ihdzZzaZl_eb ~bgZfbq_kdhc \yadhklb de_ckl_jZ b ¢
djZzofZehnhkndr_ qg_f m IZibhdh\h]h khhI\_IklI\_ggh \ b jZ
de_ckl_ju IZibhdh\h]h djZofZehnhknZlZ mklhcgb\u d i_j f rb\Zgkt

Dexqg_\u_ kehlZibhdh\uc djZofzZe wl _jbnbdZpby f _ITh»
| _ogheh]lbg_kdb_ izjgkl\jdi dkZbfZehnhknZzZlZz

THE EXPANSION OF THE RAW MATERIAL BASE FOR RECEIVING STARCH
PHOSPHATE ESTERS

Solomina L.S.Solomin D.A.

All-Russian Research Institute of Starch and Processing of Stanthining Raw Materials,
Branch of the Lorkh Federal Research Center on Potato
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$ E V W. Uhe BteYch sector has covered the requirements in modified starches with less than
60 % of their total consumption for the last ten years. In Russia modified starches are mainly
received from corn starch. The production expansion of modified starchepiesion of their
assortment on the bases of using grain and tuber starches are crucial tasks for the starch sector. The
aim of the research is to develop scientifically grounded parameters of receiving tapioca phosphate
ester of cold swelling starch (sta phosphate) with higher dynamic viscosity and starch paste
stability at storage. The extrusion method was applied for receiving starch phosphate. Tapioca starch
of foreign production was chosen as a subject of research and sodium hexametaphospbkate was u
as an ester forming reagent. The influence of the reagent concentration and the extrusion
temperature on the physicochemical characteristics of tapioca starch phosphate was investigated. It
was determined that the curves of the dynamic viscosity ahspdosphate paste with the reagent
concentration and extrusion temperature increase pass through the maximum. The samples, received
at the extrusion starch temperature of @0 °C and reagent concentration of 1,80,25 on
starch dry weight, had ¢hmost dynamic starch paste viscosity and swelling in cold water. The
indices of cold water solubility of starch phosphate samples and the content of reducing agents
increase in proportion to extrusion temperature rise. The regression equation for @gtemnoi
dynamic starch paste viscosity of final product at different technological parameters of tapioca
starch processing was received from mathematic treatment of experimental data. The comparative
evaluation of the physicochemical characteristicsmbtaa and potato starch phosphates, produced
under identical conditions, showed that the indices of the dynamic starch paste viscosity and
swelling of potato starch phosphate is higher than of tapioca one by 1,25 and 1,1 times respectively.
It was determiad that tapioca starch pastes are resistant to mixing and storage. The results of the
research provide the basis for the development of standard documentation for tapioca starch
phosphate production.

Key words: tapioca starch, esterification, extrusion method, technological parameters,
starch phosphate characteristics

<\_" gb< k\yab k ~bgzZfbqgguf jzZa\blb_f ibs_\hc ijhfure_ggl
| ogbg_kdbo hljzke_c¢ ihlj_[ghklv \ fh*bnbpbjh\Zgguo djzZzbfZeZo gZ
\hajzklz | k dZ ~Nuf<]h~rpgdh”~ % 11 ihlj_[ghklv fh*bnbpbjh\Zgguo
djzofZzeh\ \ JN [he__ q_f gz ihdju\Zezkv bfihjlgufb] iklZ\dzZfb > (
ijhba\h~kI\Z fh bnbpbjh\Zgguo djZofZeh\ \ Jhkkbb ih *Zggkf JhkklZIz
| &t _f bfihjlE "Zgguf N_" jZevghc 1Zfh _ggbabkesky fhluk |
>hey bfihjlz fh bnbpbjh\Zgguo djZokah&hX\@p2Z4ugd_ hl h[s_]h h[t_fZ
bo ihlj _[e_gby

< Jhkkbx ihklmiZxtbfihjlm hdbke_ggu_ ]b”*jhghBahoZxgb
djZzofZeu ijhklu_ b keh'gu_ wnbju djZofZeh\ dhlhju_ rbjhdh bkihev
k\yamxsbo aZ]lmsZxsbo ~_ebjmxsbo ie_gdhh[jZamxsbo klZ[bebab
dhfihg_glh\

Kji_"b fh*bnbpbjh\Zgguo djZofZeh\ ibs_\h]h gZagZq_gby gZb[he
ijhku_ b keh'gu_ wnbju djZofzZez \ |Ihf qbke_ nhknZlgu_  Zp_I|Z
Z"bizlgu_ Z 1zZd _ Zp_lbebjh\Zggu_ b hdkbijhibebjh\Zggu_ "bdj.
dzZqg_kI\_ wnbjhh[jZamxsbo j_Z] _glh\ rbjhdh ijbf_gyxl Ijbf_|IZnh
] _dkzf_IZnhknzl gZzZljbyv oékphdBEk Z 1Zd _ hdbkv ijhibe_gZ md
Z"bibgh\mx b ebfhggmx dbkehlu beb bo Zg]b”jb”u Ijhp_kku h[jZ[hI
j_Z] _glzfb hlghkylky d kh\j_ f gguf f_Ih~Zf ihemqg_gby wnbjh\ djZofz

ljbf _g_gb_ wnbjh\ djZofZezZ \ ibs_\hc ijhfure_gghklb ih\urz | n
ibs_\uo kbkl_fijbi_j_f_rb\Zgbb hoez ~_gbb o0jZg_gbb baf_g_gbb

41



©DjZofZe hhHa\h”gu22023

azZfhjz b\Zgbb b hllZb\Zgbb > @ GZ ij_"ijbylbyo djZzofZehiZz
g _[hevahzkkhjlbf_gl wnbjh\ djZofZeZ \ hkgh\ghf ba dmdmjmagh]t

JZkrbj_gb_ Zkkhjlbf_glZ b ih\ur_gb_ h[t_fh\ ijhba\h”*kI\Z v
ZdimZevgZy azZ~ZqZ "ey jZa\blby ij_"ijbylbc djZofZehiZlhgghc
ijh~h\hevkl\_gghc [_ahiZkghklb

< ihke_7~gb_ ]1h~u gZ \gmlj_ggbc jughd ihklmiZ_ | rbjhdbc
djZzofZezZ ba kljkXgklkppghc :abb DblZy LZbeZg”Z b <v_IgZzZfz
bfihjlbjm_fuo djZofZeh\ khklzZ\eyxl wnbju IZibhdh\h]h djZofzeZz
djZzofZe ihewcgdaf dem[g_c fZgbhdb dzZkkzZ\u b Zyojhfimghlkdbifh
k\hckI\zZf ijb[eb Z |ky d dZjlhn_evghfm djZofZem Hg h[jZam_|
de_ckl_ju k dZi_evghc dhgkbkl_gpb_c b rbjhdh ijbf_gy_|ky \ jZag
wnbjh\ djZofZed_]hhjyp oheh”gh]l]h gZ[moZgby Ihke_"~gb_ bf_x
ij_bfms_kI\Z 1Zd dZd gZ[moZxl qZklbggh beb iheghklvx jZkl\h
h[jZamy de_ckl_j

J Zdpby wl _jbnbdZpbb wnbjhh[jZah\Zgby djZofzZzezZ hiq
\hklj _[h\Zgguf obfbth™MMdbfdZpbyf \ fbj_ "ey ihemq_gby wnbjh\ dj

D kh\j f gguf wnn_dlb\guf f_Ih*Zf ihemqg_gby wnbjh\ djZof.
f_Ih” wdkljmabb <hijhkzZf jZa\blby |_ogheh]bc |_jfhiezZklbqg_kdht
djZzofzZehijh~mdlh\ dzd \ Jhkikb hliiZzeh’b_ay_ Jky [hevrh_ \gbfzZgb_
fhrbnbpbjh\Zgguo djZofzZeh\ f_Ih~hf |_jfhiezZklbg_kdhc wdkljma
ijhp_kk g_ij_jul\guf e_]dh dhgljhebjm_fuf b ihemqZlv djZofZeu
obfbg_kdbfb b nmgdpbhgZevgufb k\hcktoifibpb3h\Zg@u_FldjZofz
ihemg_ggu_ f Ih~"hf wdkljmabb hlghkylky d gZ[moZxsbf djZofZeZz
ijb kf _rb\Zgbb k oheh”ghc \h*hc h[eZ"ZxI| kihkh[ghklvx gZ[moZlv

>ey jZkrbj_gby Zkkhjlbf_glZ wnbjh\ djZofBEeZjhbh\t kl\Zc
bkke "h\Zg | _ogheh]bg_kdbc ijhp_kkZ ihemq _gby IZibhdh\h]h r
djZzofZehnhknzlz f_Ih~"hf wdkljmabb

P_ev bkke_"rR\iZah¥[hlZlv gZmggh h[hkgh\Zggu_ | _ogheh]bq
ihemg_gby IZibhdh\h]h djZzohizéhghkm&glZ[moZgby k ih\ur_gghc ~b
\yvadhklvx b mklhcgb\hklvx de_ckl_jZ ijb ojZg_gbb

AZ"Zgqb bkke_ _"h\Zgby bamqgblv \ebygb_ \Z g crbo | _ogh
ijhp_kkz wdkljmabb -gdbfbopadh k\hckl\Z 1Zibhdh\h]h djZof.
Hij_~_eblaz\bkbfhklb ihdzazl_e_c kl_i_gb jzZzkl\hjbfhklb b ”“bg
[Zibhdh\h]h djZofZehnhknzlz hl dhgp_gljZpbb ]_dkzZf_IZnhknZl.
wdkljmakp ~ eblv hilbfZzevgu_ iZjZf _|lju ihemqg_gby djZofZehnhkn
ihdzazl_eyfbglljdklI\hjbfhklb \ oheh~ghc \h”_ ~bgzZfbg_kdhc \yac
mklhcgb\hklv de_ckl_jZ ijb ojZg_gbb b i_j_f_rb\Zgbb

H[t _dlu b f _Ih”u bkke ."HlZghlyfb bkke_ "~h\Zgby yleyebkv |
djZofZe b ihemqzZ_fu_ ba g_]h djZofZehnhknZlu LZibhdh\uc djZz
ba <v_IgZfz hl n\Wgdan @tnam Enterprise Corp. LTD2 kh ke _"mxsbfb
hjl]Zghe ilbq_kdbfb-bbrfibgbKtbfb ihdZzazl kkyZb pM deuc aZAiZa
ihklhjhgg Jh azZziZzoz fzZkkh¥Zy "hefyZk&kh\Zy "hey ahekh” j Zgb _
jZkI\hjbfuo \_szKklI\ Ibljm_fZy dbkehlghldfv FNaOH < dZq_kI\_
wnbjhh[jZamxs_]h j_Z] glZ \u[jZg ]gdkify |ZkhihknjZEZ % dP.0s,
ijhba\_”~_gguc nBigrhaAl@ich Chemie? GmbH

F _Ih”u bkke_"h\zZgby \g_rgbc \b” p\_| b fZikk EHKL "98x \eZ
kl_i_gv jZkl\hjbfhklb \ oheh~gh£dithf_Ijbg_kdbf fhlaMKIL -2014
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"bgzZfgb kdmx \yadhklvgh]h de_ckk pbkdhabf_Ijbqg_kdbf f_Ih~hf gZz
\bkdhabf_I|j_ =_iie_jZ j_"mpbjmxssbbfbgskBbZ f_Ih*hf ;_jljZgZ > @
\hA*hm”_j b\Zxsmx kihkh[ghklv ] djZihfZehmhkmRHdzZ > @ gZ[moZ_fh
tih LM -001-2794968- ©GZ[moZxsb_ djZofZehijh"mdlu?d

H[jZapu |IZibhdh\h]h djZofZehnhknZI|Z ihenfZembyphjhlgbggwo o_
djZofZzetGBB djZofzZzeZ b i_j_jZ[hldb djZofZek®Z g Zjs jphgdugwbgbb k
Amorg_dh\uf wdkljm”_jRDWZdMHilulgu_ h[jZapu ]Jhlh\beb ke _"mxsbf h]
] dkzZf 1ZnhknzZl gZljby jZkl\hjyeb \ ]Jhjyq_c \h_ "Kbbl jZikijZdmegb
imev\_jbazhhghZofZe ijb _]Jh g_ij_julghf i_j Kf ribhZgbb #&jZloffiZe k
j_Z]l_glhf gzZijz\eyeb \ MdKIjmMdadm djZofZzezZ k j_Z]_glhf ijh\h~*beb ijb f.
“heb \eZ]b gZklhl_ \jZs_gby rg_dh\ wdkljm~_jz h[ fbg 1jh
wdkljm”_jZ khklzddyeazij_kkh\u\Zgb_ wdikhbkahlZbeh q_j_a hl\_jklby \
fZljbp_ "bzf_Ijhf. Ihéfmq_ggu_ h[jZapu wdkljm”~zdZ bZ{heXld4dehc
f_evgbp_ ijhkgb)Zalkblh k jzaf_jhf klhjhgu d\zZ”*jZlghc yq_cdb ff b Z

<ebygb_ dhgp_gljZpbb ] _dkzZf_IZnhkn2hz 9Zafjlgyynij “hey ~h

d fZkk_ K< djzZofzeZz ijb | _fi_jZImj"Kwd&bygdbob!l fi_ jZImju wdkljmal
bkke_ "~h\Zeb \ "bzZiZ2ah'kb dhgp _gljZpbb j_Z] glz d fZkk_ K< dj
KlZ[bevghklv de_ckl_jZ ijb k™\b]_ i_j_f_rb\Zgbb bkke_"h\ZgzZ gZ +
ijb 1 _fi_jZImj"K b dhgp_gljZpbb ] _dkzZf IZnhknZlZ gZljby d fZkk_
QZklhlZ \jZs_gby f_rZedb ijb bkke_"~h\Zgbb khklZ\eyeZ h[ fbg |
i_j_f_rb\Zgby baf_gyeb hl Ah fbg KlZ[bevghklv de_ckl_jZ ijb o]
Ag_c ijb | _fi_jZWhjij ~ eyeb gZ h[jZapZo djZofZehnhknZlZ ihemqg_

b "K b dhgp_gljzZpbb j_ Z]ddlzkk K< djzZofzeZz

H[jZapu djZofzZellznhkbhkke ~h\Zeb \ lj_odjZlghc ih\lhjgh
Wdki_jbf _glZevgu_ hfZgdg@uu\Zeb \ ijh]@&dtistica a>h\_jbl _evguc
bgl _j\Ze kj_~g_]h Zjbnf_Ibqg_kdh]h jZkkgblzZgpih mjhHgjx ‘agedgfhklb
kj_"gb_ agZq_gby F b hidehdgqglmppm)j ““gbo ag

J _ameviliZbwhfkm ~ _.gbkke_~h\Zgh \ebygb_ dhgp_gljZpbb ]_dkzf_|I
gZljby b I_fi_jZImju wdkljmabb gZ hj]l]Zghe-oibblhlgg kkddhb bk \rhicaki dh
[Zibhdh\h]h djZofZehnhknZlZ oheh”gh]h gZ[mozZgby J_amevlZlu bkk

k m\_ebq_gb_f dhgp_gljZzpbb j_Z] _glZ hl N h d fZzkk_ K< dj
"bgadfq_kdhc \yadhklb b \h"hm~_j b\Zxs_c kihkh[ghklb djZofZehnhk
khhi\_TkI\_ggh \ b jZaZ HJ[jZapu djZofZehnhknzZlzZ [_eh]lh p)

"bgZfbg_kdhc \yadhklvx b \h"hm” _j b\Zxs ¢ kihkh[ghklvx J[ueb
dhgp_gljzZpbb j_zZ] _gdZdzZkk_ K< djdB8fdeZ

LZ[ebpZ<ebygb_ dhgp_gljZpbb ] dkzZf_IZnhknZ|Z odZbjdpykdZ_ nlb\ehickh\ Z
|Zibhdh\h]h djZofZehnhknzlZ L w#kljmabb

Dhgp_gljZpby >bgzZfbg_kdzy \y P\ _| <h“hm”_j b\Zxs
] dkzf _1ZnhknzlzZz gZ 10%gh]lh de_ckl| kihkh[ghklv ]
fZkk K< djZofZe flZ k
0 “ ;_euc
0,25 “ ;_euc
0,50 “ ;_euc
0,75 “ ; _euc
1,00 “ ;_euc
1,25 “ ;_euc
1,50 ! IZe \u
1,75 . IZe \u
2,00 . IZe \u
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<ukhdzy | _fi_jzZIlmjz b ~zZ\e _gb_ kha”z\zZz _fu_ \ jZ[hqg_c
wdkljm~ _jz Z 1zZd _ ijbkmlkl\b_ wnbjhh[jZamxs_]h j_Z]_glZz
mihjy*hq_ggmx kljmdIimjm a_j_g |IZibhdh\h]h djZofZeZ gh b h[_Kki
djzofZezZ k igohrc \yadhklvx \ke_"klI\b_ ijhl_dzZgby j_Zdpbb wl_jbr
wl_jbnbdzZpbb djzZofzZzez ijhbkoh”bl ijbkh_~bg_gb_ nhknZlguo
jZks _ie_gguo ihebkzZozjb”~h\ qlh ijb\h”bl d baf_g_gbx j_heh]bq
ijhAmdlz \ Ihf gbkegbk\ubgzZfbq_kdhc \yadhklb b \h*hm”"_j b\Zxs.
ljb ~Zevg_cr_f ih\ur_gbb dhgp_gljZpbb j_Z] glZ hl N h
ihdZazZl _eb g_agZqgbl _evgh mf_gvrzZxlky P\ _| h[jZaph\ 1Zibhd
ihemq_gguo \ "bZiZahg_dhjgmlgdljZpkc j_Z klZgh\beky iZe \uf \ke
h[jZah\Zgby djZkysbo \_s_KkI\

<Z'g_crbf | _ogheh]bg_kdbf iZjZf_ljhf ijb h[jZ[hld_
\ezZ]lhl_jfhf_ozZgbqg_kdbf f_Ih~*hf y\ey Iky |_fi_jZImjZz wdkljmabb
wlhlh izjzf_1jz gZ k\hchlpBjHhW2dquo djZofZeh\ oheh”gh]lh gZ]Jr
\hafh ghklv ihemqgblv Jhlh\uc ijh*mdl k az”~Zggufb k\hcklI\Zfb
nbabqg_kdb_ b obfbq_kdb_ ijhp_kku ijhbkotdjgetZeb h[jZ[hld_

J _ameviZlu bkke_"h\Zgby ihdZazeb qlh wdjklkihdblb fhhljzIlm}
180"K"bgzZfbgq _kdzZy \yadhklv de_ckl_jzidjdkb2&knhknZlfZaz \ke ‘
h[jZah\Zgby nhknZlguo wnbjh\ djZofZeZ ijb \aZbfh”_ckl\bb ]_dl
jZks_ie_ggufb ihebkZozjb~zZfb IZibhdh\h)]h djZofZeZ |jbk

Jbkmgha&kebygb | fi_jZImju wdkljmabb gZ "bgZfbg_kdmx \yadhklv de
djZofZehnhknzlz K)

Mf_gvr_gb_ ~bgzZfbg_kdhc \yadhklb de_ckl_jzZ ijb [he__ \
wdkljmabb "W ijhbkoh”~beh \ke_ ~kl\b_ mkdhj_gby ijhp_kkZ -
ihebkZozZjbrh\ djZofZeZ Ilhemqg_ggu_ j_amevlZlu bkke_"h\Zgby
ijb h[jz[hld_ 1Zibhdh\h]h djZzofzZzez f_Ih~"hf wdkljmabb \ ijbkmlk!
gZljby h~gh\j_f ggtZxiljhiljhd kku ~ ihebf jbaZpbb fhe_dme ihel
wl _jbnbdZpbb h[jZah\Zgby wnbjh\ djZofZeZ

ljh\_~ gu bkke_ _"h\Zgby ih bamqg_gbx \ebygb_jZaguo dhgp_g
gZljby b [I_fi_jzZImj wdkljmabb gZ "~bgZfbg_kdmx \yadhklv
dZofZehnhknzlz Hij_~_e_gh qglh djb\u_ “bgZfbq_kdhc \yadhklb d
k ih\ur_gb_f dhgp_gljZpbb j_Z] _glz b |I_fi_jZImju wdkljmabb ijho
ih\ur_gb_f dhgp_gljZpbb j_Z] _glZ hli Ah b | _fi 4AImikK wdk
"bgzfbq_kdzy \yadhklv h[jZaph\ 1Zibhdh\h]h djZofZehnhknZzZlz
gZb[hevr_]h agZq_gby ijb | _ #18)2MmijBEk Ih\ur_gb_\yadhklb h[mke
mkdhj _gb_f ijhp_kkZ h[jZah\Zgby nhknZlguo wnbjh\ djZofZeZ
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ljb ih\ur bgb | _fi_jZImju wdkljmabb djZofzZék BhdhgpbgljZpbb
j_Z]_glzZ nhl Nh "bgzfbqg_kdzZy \yadhklv djZofZehnhknZzZl
\ke_"kl\b_ [he__ bgl_gkb\gh]h ijhp_kkzZ "~ _ihebf_jbaZpbb ihebkZoZ]
\ukhdbo |_fi_jzZImj Ijb\_wlhfjpaph\ djZzofZehnhknzZlzZ klZgh\beky i.
Hg_\b~rgh qlh k ih\ur_gb_f I_fi_jZImju wdkljmabb djZofZezZ ijhp_kk
AN ithebf _jbazZpbb ijhl_dzZxl h~rgh\j_f ggh gh k jZaghc kdhjhklvx

Jbkmgh&ebygb | _fi jZImju wdkljmabb b dhgp_gljZpbb j_Z] glZ gZ
\yvadhklv de_ckl_jzZ IZibhdh\h]h djZofZeKnhknZzZl|Z - K
- K - K - K
lhemqg_ggu_ wdki_jbf_glZevgu_ "Zgguh]jEffStEisticau 2 b
Ziijhdkbfbjh\Zgu mjzZz\g_gb_f MjzZ\g_gb_ aZ\bkbfhklb "bgZfbqg_kdhc
[Zibhdh\h]h djZofZehnhknZlZ hl \ebyxsbo nzZdlhjh\ bf__| \b”"

]* Ke~*bgZfbg_kdZy \yadhklv de_ckl_jz flZ k

L+l _fi_jZImjZ wdkljmabb IZibhdh™]h djZofzez

K<xdhgp_gljZpby ]_dkZf_IZnhknZlZ gZljby d kmobf \_s_KklI\Z
djZofzZeZz

<k _dhwnnbpb_glu mjzZ\g_gby agZqbfu pmjh\_gv agZqgbfhklb

GZ hkgh\Zidkeimg gguo j _amevlZlh\ hij_~ e gu hilbfZevgu_ |
wdkljmabb 1Zibhdh\h]h d4B0fReB dhgp_gljZpbb ] _dkZf IZnhknZlZ ¢
1,00 + d fzZkk_ K< djZofzZez ~"ey 1ihemq_gby dzZq_kl\_ggh]r
djZzofZehnhknzlZz [_eh]lh p\_1Z k gZb[hevrbfb ihdZazZl_eyfb ~"bgZf
de_ckl_jZz

<ebygb_ |_fi_jZImju wdkljmabb gZ ihdzZzazl_eb kl_i_gb jzZkl\hjb
\hr_  gZ[moz_fibklbh\Z]ih djZofZehnhknzlz b kh”_j Zgby \ g_f j_"n
\_s_klI\ ihdzazgR. \ IZ[e

LZ[ebpZ+ <ebygb_ |_fi_jZImju wdkljmablobglZg rkdedbbdhk\hckI\Z |Zibhdh\h]h
djZofZehnhknZ#2,0 %)
L_fi_jZImj KIl_i_gv jZkl\hjbf| GZ[mozZ_fh Kh”_j Zgb_ j_"mpb]
wdkljmabhb \h”_ ijb"K kf ] \_s_KkI\
150 ! ! !
160
170
180
190
200

:gZeba "Zgguo IZ[ebpu ihdZau\Z_| glh k ih\ur_gb _f I _fi_jZImju
"h "MK ihdzazl_eb kl_i_gb jzkl\hjbfhklb IZibhdh\h]h djZofZehnhkn2Zl
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g f j_"mpbjmxsbo \_s_kI\ ih\ukbebkv khhiI\_IklI\_ggh \ b
| _fi_jZlmju wdkljmabb djZofzZez kihkh[klI\m_I|I T[he__ bgl_gkt
jZks_ie_gbx J]Jebdhab”guo k\lya_c fhe_dme ihebkZoZjb”h\ b I
A kljmdpbb ihebkZloZjlg¥vh_c fhe_dmeyjghc fZkkhc jzZklI\hjbfuo \
GZ[moZ _fhklv djZofZehnhknZzlz k ih\ur_gb_f |_fi_jZImju ™Mdkljm
mf_gvrbeZkv \ jZaZz

ljh\_ "~ gZ kjZ\gbl_evgZy hpohthaqg rkhlddbwmdk\hckl\ djZofZehnh
ihemq_gguZzjdhn_evgh]h b I1Zibhdh\h]h djZofZeh\ f_Ih~hf wdkljm:
mkeh\byo dhgp_gljZpby ] dkzZf_ |IZnhknZzZlZ gZljby khklZ\eyeZ
\eZ ghklv kf_kb djZofzZez+k j_Z]lgfhfjZImjzZz wdxljoikbb

<uy\e_gh glhZihdBEa"bgzZfbg_kdhc \yadhklb de_ckl_jZ b
dZjlhn_evgh]lh djZofZehnhknzlZ \ur_ q_f I1Zibhdh\h]h khhI\_IKkl
H~rgZdh ihdzazl _eb kl_i_gb jzZkl\hjbfhklb b kh”_j Zgby j_~
[Zibhdh\h]h djZofZehnhknzZlzZ hkh\inhI\_ITkb\ _gg jZaZ \ur_ \ KkjZ\g_
dZjlhn_evguf djZofZehnhk8)ZIlhf [Z[e

GZ hkgh\Zgbb ihemqg_gguo j_amevlZlh\ hij_~ e _gh qlh [Zib
ih k\hckI\Zf ijb[eb Z Iky d dZjlhn_evghfm djZofZehnhknZIm Ke _
djzofze fhijbf _gylvky \ dZg_kI\_ Zevl_jgZlb\gh]h kujvy \aZzZf_
djZofzZzezZ ey ijhba\h”kI\Z nhknZlguo wnbjh\ djZofZeZz

LZ[ebpZt KjZ\gbl_evgZy hp_gddbfbhgakdho k\hckI\ 1Zibhdh\h]h b dZjl
djZofZehnhknzZlh\ "K K1,0%)

>bgzZfbqg_ K KI i _gv Kh” _j Zg
. \yvadhklyv| . = = GZ[moZ j_"mpb
GZbf_gh\Zgb_ijh~ de_ckl_j3 \jhzl\kl\?_Jbbthhkl _fhklv? K imxsbo
f1Z k ~ ! \' s kI\
DjZofZehnhknZzZl| dZjlh ! 0,20
DjZofZehnhliZnEhdh\uc ‘

D \Z'g _crbf nmgdpbhgZevguf k\hckl\Zf dphefgthihkgZ[mozZ
hlghkylky klzZ[bevghklv bo de_ckl_jh\ ijb f_ozZgbg_kdhf \ha”_ck
0jZg_gbkaf_g_gb_ ihdzZazl_ey \yadhklb de_ckl_jZ I1Zibhdh\h]h
ijh~he bl_evghklb _JTh i_j_f rb\Zgby ij_.8klZ\e_gh gZ jbk

Hij ~ e ghh ihdZazl _eb ~"bgzZfbq_kdhc \yadhklb de_ckl_jZ i
| g _gb_ h~gh]lh gZkZzZ ijb dhfgzZlghc | _fi_jzZImj_ b gzZklhl_\jZs g
ijZzdlbg_kdb hklz\Zebkv gZ h~ghf mjh\g_ De_ckl_j IZibhdh\h
jZkkehbeky dhbkbkllhgpg baf_gbezZkv Ih _klv hg mklhcqgb\
\ha”_ckl\bx3)jbk

Jbkmghd&ebygb_ijh*he bl _evghklb i_j_ f_rb\Zgby de_ckl_jz 1z
djZofZehnhknzlz ihemq_dghltdhiglp _gljZpbb j_Z] glz gZ ihdza
"bgZfbq_kdhc \yadhklb
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De_ckl_ju "\mo h[jZaph\ |IZibhdh\h]h djZofZehnhk&ZIlZ ihemq.

180"K b dhgp_gljZpbb j_Z] _glZz bkke_"~h\Zgu gZ mklhcgb\hklv
oheh”bevghc dzf_j_ ijb #"& _jZijm{ _e _gh qlh de_ckl_ju g_ j_ljh]ljz"b
b g_ jZkkehbebkv \ |I_qg_gb_ kmlhd IhdZaZl_eb "~bgzZfbq_kdhc

bkke_"m_fuo h[jZaph\ ijb 0jZg_gbb agzZqbfh g_ baf_gbebkv qlh k)
klZ[bevghklb ijb ojZzg4)gbb jbk

Jikkmgh#<ebygb_ ijh*he bl _evghklb o0jZg _gby de_ckl_jZ h[jZaph\ IZibh
djZofZehnhknzlzZz ihemdé_dgubKijb dhgp_gljZpbb j_Z] _glZz gZ ihdzazl.
A"pbgZfbqg_kdhc \yadhklIb"K - L hK

LZibhdh\djZofZehnhknZlu ihemqg_ggu_ ijb jZaguo |j_ "bfZo
ij_"klz\eyxl kh[hc f_edh”bki_jkgu_ ihjhrdb [_eh]h beb iZe_\h]h p\._
aZiZozZ J_ameviZlu bkke_"h\Zgbc ihdZaZeb qlh iehlghklv fZkku h[j-
hij_~ e _ggZy ijb ZIfmknejgyidb khklZ\eyed]3fHgZ g_baf _gyeZkv hl
| _ogheh]bg_kdbo iZjZzf_Ijh\ ihemq_gby djZofZehnhknZlh\ Z agZqgbft
baf_evg_gby wdkljm~rzlZz

H{ezZz~"Zy \eZ]lhih]JehsZxs_ ¢ b \h"hm”_j b\Zxs_c¢ kihkh[ghklvx
djZofZenhknZbw\EWl b m~”_j b\zZxl gqzZklv "b~dhc nZau \ jZaebqguo
kbkl _fZo qglh iha\hey | ijbf_gylv bo \ jZaebgguo hljZkeyo ibs_\hc |
dzZqg_kI\_ klyamxs_]h aZ]lmsZxs_]Jh klZ[bebabjmxs ]h beb mj]e_ \}I
gZ[moZxs_]lh \ oheh”ghc W _wdKijhaibhhggu_ djZofZehnhknZlu dZzd
\b”ru gZ[moZxsbo djZofzZzeh\ ijbf_gyxlky \ ibs_\hc ijhfure_gghklb ijb
im~bg]h\ fZdZjhgguo ba”_ebc ju[guo b fykguo ihemnZ[jbdzZIh\ Z
aZlmklbl_e_c¢c kmih\ khmkh\ dd_fgmigZiklhmjlh\ gZgbghd “ey ibjh
Aijm]bo ibs_\uo ijh"mdlh\

WdkljmabhggZy h[jZ[hldZ [Zibhdh\h]h djZofZez \ ijbkmlkli\bb ]
gZljby ih\urz_1 \yadhklv de_ckl_jzZ ]hlh\h]h ijh~mdlZ mklhcgb\hk
i_j_f_rb\Zgbb b o0jZg_gbibhlI\ gllkhl\ lggh jZkrbjy_| h[ezZklv ijbf_g_:
djZofZehnhknzlz \ kjZ\g_gb_ k wdkljmabhgguf djZofZehf ihemqg_ggt

<u\h”uljb h[jz[hld_ IZibhdh\h]h djZofzZzez f_Ih~hf wdkljmabb \
] dkzf IZnhknZlzZ gZljby ijhl_dzZxl| ijhp_kku ~ _ihebf_jbaZpbb ihebkzZ
wl_jbnbdzZpbb \ j_amevlizZl_ dhlhjuo baf_gyxlky ihdzZazl_eb kl_i_
"bgZfbg_kdhc \yaddidlbZzdegZ[moZ_fhklb b \h*hm”_j ' b\Zxs_c Kkihk
gZlb\gh]h djZofzZeZz

Hij_ ~ e _gh qglh ey ihemqg_gby IZibhdh\h]h djZofZehnhknzlZz
gZb[hevr_c “bgZfbg_kdhc \yadhklvx de_ckl_jZ dhgp_gljZpby ] _dkZ
"he gZ khklZ\ewly25 d fZkk_ K< djZofzez | _fi_jZImjZ180dkljmabb
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IlhdZaZl_eb kl_i_gb jZkl\hjbfhklb djZofZehnhknZIh\ \ oheh”g
j_"mpbjmxsbo \_s_KkI\ ih\urZxlky ijhihjpbhgZevgh jhkim I_fi_jZI

k\b”r_I_evkl\m_lI h N _ihebf_pbadhpdb ihfdhbkZoZjb”h\ k h[jZa
gbadhfhe_dmeyjguo ijh mdlh\ 2~ _kljmdpbb MklZgh\e_gh glh
djZofZehnhknzZIlZ mklhcgb\u ijb i_j_f_rb\Zgbb b ojZg_ghbb

ljb baf_g _gbb dhgp_gljZpbb j_Z] glzZ b | _fi_jZImju wdkljm
k _jbx IZhdh\uo djZofZehnhknZlh\ bf_xsbo jZagmx ~bgZfbqg_kdm>
kil _i_gv jZklI\hjbfhklb \ oheh”ghc \h”_ gZ[moZ_fhklv b \h~"hm”"_]
glh ihal\hey | bkihevah\Zlv bo \ jZaebqgguo hljZkeyo ibs_\hc ijhf
aZlmklblkl&ZybebazZlhjZz k\yamxs_]h beb m]Je_\h~gh]h dhfihg_glZ

KjZ\gbl_evgZy hp_g-dbfbgabdiho k\hckl\ [Zibhdh\h]h b dZj
djZofZehnhknZlh\Z[hlZgguo ijb h”bgZdh\uo mkeh\byo thdzZazi
[Zibhdh\h]h djZofZehnhknzlZ \ur_ ih ihdZazZl_ex kl_i_gb jZklI\hjb
ih ihdzazl_ex "“bgZfbgq_kdhc \yadhklb de_ckl_jZ b gZ[mozZ_f
khhi\_IklI\_ggh \ Zav ]

Ebl_jZImjZz KhehfbgZ E K Emdbg G > Khehfbg > : JZa\l
gZlb\guo b fh”bnbpbjh\Zgguo djZofZeh\ \ djZofZehiZlhqghc
ijhfure_gghkd2021. +< +K -15 DOI: 10.52653/PPI1.2021.12. 002

2. Jiangping Ye, Shunjing Luo, Ao Huang, Jun Chen at all. Synthesis and characterization of
citric acid esterified rise starch by reactive extrusion: A new method of producing resistant starch /.
Food Hydrocolloids.+2019. +Vol. 92. £ pp. 135142. DOt org/10.1016f.foodhyd2019.01.064

Khehfbg > : KhehfbgzZz E K Bkke_~h\Zgby \ hl[eZklb
ljblbdZe \h]h djZofZeZ Ibs \Zy ipj2018.e<gghtkdv - 95.

4. @mrfZzg :FEh*bnbpbjh\Zggu_ djZofZeu F | BE300V} e f b akaZ |
DZjih\ < = Dh\Ze _ghd < : Wdkljmaby djZofZeZ b djZofZek
Jhkk _evohazd2012thy k

5 Lj_]Im[h\ G G Dhkl_gdh < = L_oghobfbq_kdBcthgdig]lhhe
ijhba\h~klAZ ba”™ i_j_jZ[ b ~hi F :]pi9phfb K"Z}118.

6. Jbol_j Ba[jZggu_ f_Ih~u bkke_"h\Zgby djZofZezZz F Jbo
N Rbj[ZzmF Ibs_\Zy ijhfure_gfBi&. ¢ k

1?7Q:LV G: IE?GD:0 BA ;BHIJ:AE:=:?FUO F:L?JB:EH<

M>D
Khehflrg:l, <ZkbeB X% MkZqgB \K

<k _jhkkbckdbc -bkZmgdm\Zl _evkdbc bgklblml djZofZez b
djzofZekh”_j Zs_lhzkujehp2e=;GMON_"_jZevguc bkke_"h\Zl_evkd
dZjlhn_ey bf_gb : & EhjoZz

2N_~ _jZevgh_ 1hkm~ZjkI\_ggh h[2ahgBfgavgh_ mqj_""_gb_ \
h[jZzah\Zgby ©Fhkdh\kdbc ihebl_ogbqg_kdbc mgb\_jkbl_12

gghlZpby jZ[hl_ ij_~klZ\e_gu j_amevlZlu wdki_jbf_glZevguc
hkh[_gghklyf i _qZlb gZ [bhjZaeZ]Z fuo ie_gdZo

L _jfhieZklbgguc djZofZe ihemqgzdB\gZo hkjZdo\fZeh\ jZaguo \
i _j_jZ[Zlu\Zy bo \ eZ[hjZlhjguo wdkljm” _jZo nbjteZKP[ _dhkkbyp ©

Kf _rb\zy \ wdkljm”_jZo |_jfhiezZklbggu_ djZofZeu k ihebv
[bhjZajmrZ _fu_ ]b[jb~rgu_ dpfDh\abipbbklj_glméjdbgie_ghd
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Ih\_joghklgu_ k\hckl\Z ;=D ie_ghd hij_"~ eyeb k ihfhsvx ]hgl
mklZgh\db hkgZs_gghc ijh]jZffguf Jmpg®i _dhkbkby ©2Z [Zd _ |_klh\ufl
g_jgbezfb k hij_~ e gguf mjh\g_f ih\_joghklgh]h gzZly  _gby =_jfZg
fhbnbdZpbx hkms_kl\eyeb k ihfhsvx dhjhgghc mklZgh\db :~]_abhg
djzkhqgh]h kehy d ihebf_jghc ih”eh d_ hij_~_eyeb f_Ih*hf j_r_Ig
f ITh~hf ebidhc e _glu Baf_g gby obfbg_kdhc klIjmdImju \ ijhp_Kkl
fhrbnbdZpbb hypb*felh"hf Nmjki BIDDhkdhibb

MklZgh\e_gh glh ijb ih\_joghklghc fh”bnbdZpbb ih\_joghk
[bhjZajmrZ fuo ]b[jb~rguo dhfihabpbc f_gyxlky b dhfihabpbhggZy il
ijbl]hr"gzZz "~ey hkms_kl\e_gby ijhp_kkzZ i_qZlb h”gdhlh\ \ieiflap_kk _
dhjhggh]lh jzZzajyrZ ;=D g_ i_j_oh”yl \ we_dlj_Igh_ khklhygb _

Dexq_\u_ ke[b\WjZaezZ]Zhtabf jgu_ie_gdb i_qZlv gZ ihebf_jguo ie
ihebhe _nbgu djZofzZze 2z"]_aby ih\_joghklgh_gZly gb_. kfZgb\Zgb_

PRINTING ON FILM FROM BIODEGRADABLE MATERIALS

Solomin DA. ! Vasiliev .Y .2, UsacheV.S.!

LAll-Russian Research Institute of Starch and Steocitaining Raw Materials Processinggranch
of Russian Potato Research Centre

2 Federal State Autonomous Educational Institution of Higher Educalitwscow Polytechnic
University?@

Abstract. The paper presents the results of experimental studies on the features of printing on
biodegradable films.

Thermoplastic starch was obtained on the basis of native starches of various types, processing
them in laboratory extruders from Brabender and MashPlast (Russia).

By mixing thermoplastic starches with polyethylene in extruders, biodegradable hybrid
composiions (BHA) were obtained in the form of strands, granules and films.

The surface properties of BHC films were determined using a goniometric installation equipped
with Jmage software (Russia), as well as test ink with a certain level of surface temsioan(g.

Surface modification was carried out using a crown installation. The adhesion interaction of the paint
layer to the polymer substrate was determined by the lattice cuts method and the adhesive tape method.
Changes in the chemical structure in inecess of surface modification were determined by Fourier
transform infrared spectroscopy.

It has been established that with surface modification, the surface properties of biodegradable
hybrid compositions change and the composite polymer film is saifablthe printing process,
however, during processing in a corona discharge plasma, BHCs do not transform into an electret state.

Key words: biodegradable polymer films, printing on polymer films, polyolefins, starch,
adhesion, surface tension, wettingrana discharge.

<\ " g ZdimzZevguf ijh[e_fzZf obfbb \ukhdhfhe_dmeyjguo kh_"bg
azZ"ZqZ khanzZgby [bhjZzaezZ]Z_fuo ihebf_jguo dhfihabpbc gZ hkgh\_ kb
\dexqZy ihebhe_nbgu Ihke_"gb_ [eZ]h~Zjy k\hbf \ulkhdbklwdkiemZ]I:
khklz\eyxl iheh\bgm hl \k_o ijhba\h”*bfuo ihebf_jh\ Ijhba\h”~kl\h ihebl
dz ~uf Jh~hf jZzkl_ I Hgb \_kvfZ mklhcgb\u d \g_rgbf \ha”_ckl\byf ihwl
ihke  wdkiemZlZpbb khojZgyxlky [_a baf_g _gby 7elbl\Zepkgh — \j f
ij_"klz\eyxl hizkghklv “ey hdjm Zxs_c¢ kj_"~u Ilhwlhfm h~gbf ba i_jki_
mlbebazZpbb Z 1zZzd _ i_j_jZ[hldb kbgl_Ibg_kdbo ihebf_jh\ b ba”_ebc b
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bf [bhjZaezZ]Z fuo Kk\hgxkxilheg _gb_ ihebhe_nbgh\ kh_"bg _gbyfb
ijhbkoh ~ _ gB8ly >

ljb~rZgb_ kbgl _Ibqg_kdbf ihebf_jzZf k\hcklI\ [bhjZaeZ]Z_ fhklb
ihr ~ _ckl\b_f fbdjhhj]l]Zgbafh\deilgb4hdghkdbo nzdlhjh\ 1Zdbo dZz
k\_1Z dbkehjh”rZ \ha"moZ \eZ]b Z]j_kkb\guo kj_~ b “jm]bo iha\
dhebq_klI\h ihebf_jgh]l]h fmkhjZ b memqgrblv wdheh]bg_kdmx h[klZ

GZb[hevrbc bgl_j_k kj_~b fgh _kI\Z ihebf_jh\ ijbjh”~gh]h
ihabpbhgbjm\_#twa kI\_ fh*bnbdZzZlhjZz "ey [bhjZaeh _gby \uvuau\zZ _|
gZdZieb\zZ _Iky \h fghl]bo \b”"Zo jZzkl_gbc \ Ihf qbke_\ dem[gyo |
DjZofZe o0ZzZjzZdl_jbam _Iky ijZdlbg_kdb iheghc [bhjZaeZ]Z fhklvx
jZkl_gbyowlhim _]h bkihevamx|l \ dzZq_kI\_ hkgh\gh]h kujvy
[bhjZzaez]Zz fuo fzZl_phZ®h\DpZofZe jZaebqzZz I|Iky ih ijhbkoh™ ~ _g
ijhba\h~kI\Z bkihevamx| dZjlhn_ev jbk ir_gbpm beb dmdmjmam

AZ ihke_"~gb_ iylv e_| gZb[he Za\bphZz ¢Kkp\ghg4lv gZ ihebf
ie_gdZo bkihevamy kh\j f ggu_ i _qgZlgu_| _ogheh]bb fh gh kh:
we f glu dhlhju_ [u ghkbeb bgnhjfZlb\gmx bah[jZabl_evgmx
nmgdplgZ ih\_joghklb ihebiZgihdédb @ IWwhf\Z gh hp_gb\zZlv 1zd
o0ZjZdl_jbklbdb dzd zZ”~] _abhggZy ijhqghklv i_qgZlghc djZkdb gZ
fzl_jbzez zZ 1Zd _ dZqg_klI\h azZi_qgzZlzgghc ih\_joghklb > @

?keb i_qZlv gZ ihebf_jguo 1ie_gdZo "Z\gh ijZdlbdm_I
ijhfure_ggufb ijhba\h~klI\Zfb |h i_qgZlv gZ [bhjZaeZ]Z fuo ie_
bamqg_gZ g_ ~h dhgpZ Ihwlhfm ~Zgguc \hijhk y\ey_ Iky ZdIlmZevg
k gZmqghc Ihqdb aj _gby

P _ev gZklhys c H4Ekkkeu "h\Zgb_ hkh[_gghkl_c ijhp_kkZ i_qZzZl
[bhjZaeZ]Z fuo fZl _jbZeh\

H[t _dlu bkke "h\Zdglzyg kI\_ h[t_dlh\ bkke_ ~h\Zgby bkihevah)

-ihebwlbe_g gbadhc iehlghklb W GH fdajdba\h”~klI\zZ 1|:H
©DZahglkbgl_a? Jhkkby kh kj_"~g_c fhe_dmeyjghlc JZkkhtbpgdhel

-]lebp _jbg fZjdb IDehlghklvx 2ijhka\h~kI\Z dhfiZgbb ©LP <u
Jhkkby = H K96;

-F=> ~bklbeebjh\Zgguc ijhba\_” gguc ih |I_ogbf0ll8#mmb mkel
dhfiZzgb_¢ HHH ©JmkODbflj_c”2 Jhkkby

-djZzofZze dmdmjmaguc ijhba\_" gguc HHH ©DjZofZehijh~mq
khhi\_Ikl\bb k =HKD13;

-djZofZlkekh\u®/inh Thuan Tradindmport-ExportCo. Ltd(<v _I1g)Zf

-djZofZe ]hjhadn\lyfou Roquette NjZgpby

-dhfihabpbhggu_ djZofZehkh”_j Zsb_ fZl_jbZeu gZ hkgh\_ I\

-djZzkdZ ne_dkh]jZnkdZlyki \fkbghgdé¢y fzZjdb Panton. nbjfu
©lhebNe_ dk?@

-djZzkdZ ne_dkh]gznkidZgbqg_kdbo jZkY&lkow | f&ydantonenbjfu
©lhebNe. dk?

F_ Ih~u bkke "h\ZglhlyieZklbgguc djZofZe jZaguo \b”h\ ihemq
gZlb\gh]h djZofzZzeZ \ eZ[hjZlhjguo wdkljm” _jZo nbjfu ©;jZ[_g”"_j?
Jhkkby >ey wWlhflhe d Jebp_jbg b F=> kf _rb\Zeb-\ fbgmdb\
Abki_j]Zlhj_ lhemq_ggmx fZkkm azZ]jm Zeb \ wdkljm”™_j b i_j jZ]:
ijb | _fi_jZImjZo gZ \uoh”_ ba wdkljmANKjZKH|] _g]b~hID hoeZ "~Ze
Ajh[beb k ihfhsvx ]jZg midyelinjgZy ]jjZamenlil2 ~h4 ff =jZgméuD
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bkihevah\Zeb ~ey ba]Jhlh\e _gby ;=D b ie_ghd gZ hkgh\_bo kf_k_c¢ k I
\ eZ[hjzZlhjghf iehkdhs_e_\hf wdkljm”_j_ijhba\h?*kI\Z FZrlezZkl Jhk
>ey bfblZpbb j_Zevgh]h ijhp_kkZ i_qZlb djZzkhqgu_ hllbkdb ihe
eZ[hjZlhjghc ne_dkh]jZnk dfexipndof Z@DHFX)n b jfulV +Service Jhkkby
Kdhjhklv i_qZlb "hklb]ZeZ ~h f fbg
>ey hij_~_ e _gby mjh\gy ih\_joghklgh]lhbfgjflyo giey ghle
bkihevah\Zeb |I_klh\u_ fZjd_ju nbjfu ©3UFRWHVW?2 =_jfZgby L_KkIF
"b~rdhklv k hij_~ e _gguf ih\_joghklguf gZly  _gb_f >bZiZahg agZq_g
gZly _ghbhyl ~h fG f
DjZ _\hc m]he kfzZzgb\zZgby hij_~xeggphjZlihjfdilses Jhgbhf_ Ijbqg_kdhc
mklZgh\db hkgZs_gghc dhfivxl_jguf bgl_jn_ckhf k ijh]Jdddguf h[_ki_
Jhkkby ijb | _fi_j%dmplghkbl_evghc \eZ ghklB0¢ha*moz
H[jZ[hldm ih\_joghklb ]hlh\uo ;=D “"ey ih\ur_gby bo 2z~7
\&Zbfh”_ckl\by ijh\h~*beb k ihfhsvx mklZgh\db dhjhggh]h jZajy”*zZ
:N]_abx djzZzkhggh]lh ihdjulby d ihebf_jghc ih?*eh d_ hij_"_ey
j_r 1gZluo gZ~j_ah\ khlezkgh =HKb | _fi_jZImj " b hlghkbl_evghc
\eZ ghklbz b f Ih*"efboidhc e_glu khleZkgh =HKLb |_fi_jZImj_
“"K b hlghkbl_evghc \e80%.hklb
Bamg_gb_  obfbg_kdhc kljmdIimju ;=D hkms_kl\&&b f |h"h
ki_dljhkdhibb k ijbklZ\dhc FGI<H gztipbllGermdrngFk jZaj_r_gb_f \
K¥ ki_dZevguc "bZiZahg \hegh\uo qbkt).e
J _amevlZlu b bo h[km "~ ghbgheh]bqg_kdbo ijhp_kkZo ba]hlh\
miZdh\hgghc ijh"mdpbb ihebf_jgZy ie_gdZ dhglZdlbjm_| k jZaebq
gZklghklb k iheb]jZnbqg_kdbfb djzkdzfblgh¢ly khamaidby >egZriZlgh]h
ijhl_dzZgby ijhp_kkh\ i_gZlb g_h[oh”bfh qglh[u ih\_joghklv ihebf _jgh]
ebhnbevghc
;hevrbgkl\h ie_ghd ij _~"gZagZg_ggu_ “ey ]Jb[dhc miZdh\db y\e
bg_jlgufb g_ ihjbklufb b bf_xI gbadh_giZhy jodhklmh dzZzd ke_ "kl\b_
gbadh_  zZ~] _abhggh_ \azZbfh”~ _ckl\b_ d i_qgZlguf djzZkdzf b ~jm]k
ih\_joghklv ihebf_jghc ie_gdb “b~*dhklyf
HAgbf ba i_jki_dlb\guo b jzZzkijhkljZzg_gguo f_Ih~h\ ih\ur_gby ih
gZly _gby ie_ghqguo fzZl_jedbegh\gtby nt\*] _abb ijbf_gyxl f_Ih” h[jZ[hl]
ieZaf_ dhjhgghlh jZajy*Z <h \j_fy h[jZ[hldb dhjhgguf jZajy~hf ih\_jo
fZl_jbzZezZ hdbkey_Iky \ke_~kl\b_ ih\ur_gby ]b”jhnbebazZpbb ih\_
kljmdimjguo b obfbq_kdbo baf_g gbo\Zwk jdHjgu §b_ ~ebgguo p_i_

ijb\hrys d h[jZah\Zgbx k\h[h*guo k\ya Zdphbhj@ZaumxIlkjmiiu
ih\_joghklgZy wg_j]by ie_gdb \hajzklz_ | > @

>Zgguc f_Ihr y\ley |ky gZb[he__ jZkijhkljZg_gguf gZ ij
ihabpbhgbjm_fuo 9Z i_qZlbhc miigHdfihdpg b \\b"m wg_jlh_fdhk

| _ogheh]bg_kdh]h ijhp_kkZ ijhklhlu b ijhba\h~bl_evghklb

GZ jZggbo wlzZiZzo jZ[hlu [ueb ba]hlh\e_gu ;=D gZ hkgh\_ dmdm
b jbkh\h]h djZofzez ]~_ ~hey LID \ ;=D \Zjvbjh\ZeZ ijb khhlghr_ghb
khhi\_TklI\_ggh > @ Mqgblu\zy Ih qglh "Zggu_ dhfihabpbhggu_ i
fhlml ihalbgthjh\Zlvky \ dZq_kI\_ miZdh\db *ey ibs_\uo ijh*mdlh\ ih\_
azZi_qZlu\Z |ky eb[h gZ gbo gZghkblky wlbd _ IdZ
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| j\hgZqgqZevgh hij_~ _ebeb djZz_\hc m]he kfzZqb\Zgby ijb g
| _fi_jZzImjz ihf_s_gby fK hlghkbl_evgzZyshkeZ ghekywihdih mwjZ aZ
h[jZa_p ihebf_jghc ie_gdb jZaf_jZfb o ff b jZkiheZ]Zeb __ g:
]Jhgbhf_Ijbg_kdhc mklZgh\db <hkihevah\zZ\rbkv rijbphf gZgt
Hij_~_eyeb jzZ\ghl_d&gulsaf_gyxsbcky \h \j_f_gb djzZz_\\Woghy]h& k
ihfhsvx ijh]jZzffgh]lh h[_kiJmpggbihemqgZeb we _dljhggu_ nhlh]jZnbb
ij_"klz\e_gu ijhnbeb dZi_ev ey ;=D ijb fzdkbfZevghf khhlghr_gb

|ZjZee _evgh hij_~ eyeb ih\_joghklgh_ gzZly gb_ /| keihfhs
BkiulZzgb_ ijh\h~*behkvo'ijbmkeh\bgbth b ~Byj_~_ e _gby djan]\egh
kfZgb\Zgby >ey wlh]h \uj_aZeb h[jZza_p jzZaf_jzZfb o ff Ihh
ihfhsvx dbklb gz ih\_joghklv ihebf_jghc ie_gdb "b~rdhklv b nl
kfzgb\zZgby ih\_joghklb ?keb \' I_qgq_gb_ k "b~dhklv g_ kdZlu\zZ_
Ilh ijhbkoh”bl kfzgb\Zgb_ ih\_joghktbg_gxktifhjihNzgb _ J_ame
ih\_joghklggly  _gby ij_"klzZ\e_gu \ IZ[e

Ba\_klgh qlh ~ey ihegh]h kfZzgqb\Zgby ih\_joghklb ihebf_jgh
\hafh ghklb gZg_k_gby i _gZlb djZ _\hc m]lhe kfZqgb\Zgly fMhedghg |
kfzgb\Zgb_ hij_~ ey lky dh]*"Z djzZ_\Wo bk k\ZgbXzhdkgghhl
g_ kfzqgb\Zptbevr "

Lzd _ ba\_klgh glh ~ey dZq_kl\_ggh]lh aZzZi_qZlu\Zgby
ih\_joghklgh_ gzZly _gb_ ie_ghqggh]h fZl_jbzZzez ~he gh [ulv g_ gb

Jbkmghdjhnbeb dzZi_#wDZgZ hkgh\_ dmdmjntgagb]lyd Iikgh\_ ]Jhjhoh\h]h
\+;=D gZ hkgh\_ jbkh\h]h LID

LZ[ebpZHij_~ e _gb_ ih\_joghklguo k\hcklI\ ;=D

GZbf_gh\Zgb _ ih\_joghklgh DjZ_\hc m]Jhe kfZq
ie_ghggh]h fZI_jbZel gZly gbfG/f ]liZ"mKku
;=D dmdmjmaguc LID IW( 32 83
;=D ]hjhoh\uc LID IWGI 32 81
;=D jbkh\uc LID IWG 36 64

>ey ;=D gZ hHgh\mjmadjizjhfZzeZz b ]Jhjhoh\h]h djZofZeZ djz
kfzgb\zZgby jZ\bg"khhlI\_IklI\_ggh “ey ;=D gZ hkgh\_ jbkh\h]h dj
m]he kfZgb\Zgby"jZk gljb ihdZazl_ey nbdkbjmx!l h]jZgbg_ggh_ kf
hqg_j_"~vh\ _joghklgh_ gZly _gb_ ~ey \k_o Ij_o dhfihablh\ f_gvr_
g_"hklZlhgguf ihdzZzazl_ e f ey aZi_qZlu\Zgby b nbdkbjm _| h g
fhe _dme gZ ih\_joghklb ihebf_jguo dhfihablh\

K p_evx ih\ur_gby Zdlb\Zpbb ih\hkoghkdbbelD ijhp_kk ih\_jogl
fhrbnbdZpbb f_Ih~hf dhjhggh]h jZajy*Z >ey wlh]h \uj_aZeb hJ[jZa
600 ff Ihhqg_j_"gh aZdj_ ieyeb h[jZapu gZ Jmffbjh\Zgghf pbebg”j._
ij_™"\Zjbl_evgh hgbklb\ _]h hl ih\_joghkHdud rdmyaoghbi¢h\h~beb
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ijb ke_"mxsbo iZjzZf _ljZzo #Zdy a@bahj f_""m we dljh*hf_bh&[jZ[ZIu\z
ih\_joghklvx dhfirafdit\jZza _p ijhoh”be f ""m we dljh*Zfb "\Z ~u I|hk
\gh\v baf_jbeb 1ih\_joghklgh_ gZly  _gb_ b hij_~_ebeb djZ_\hc
lh\_joghklgu_ k\hckI\Z ihke_ h[jzZz[hldb ij. "klZ\e_gu \ IZ[e
LZ[ebpZlh\ _joghklgk\hcklI\Z ;=D ihke_ fh~"bnbdZpbb ih\ _joghklb

. ih\_joghklgl DjZ \hc m]h

GZbf_gh\Zgbghqghlh fZI_jbz gZIy_‘J_ggbf_G/% kuqu\_quzyAth
GZijy' _gb_f ""m we dIjh”"Zfb dhijl d<|

;=D dmdmjmaguc LID IWGI 40 17

=D ]hjhoh\uc LID IWGI 41 47

;=D jbkhluc LID IWGI 38 14

Nhlh]jZnbb ijhnbe_c dZi_ev ihke_ih\_joghklghc fh~bnbdZpbb "e
ijb fZzdkbfZzevghc fZkkh\hc “he_ LID IW ij_"klZ\e_gu gZ jbk

<

Jbkmgh&g_rgbc \b” ijhnbe_c dZi_ev ihke_ ih\_joghklghc h[jZ[hldDb
Z+:;=D gZ hkgh\_ dmdmjmagB]lyZ Iikgh\_ Jhjhoh\h]h LID
\t+;=D ghizkkgh\_ jbkh\h]h LID

Ilhke ijh\_~ gby ih\ _joghklghc fh*bnbdZpbb djZ \hc m]he kfZc
lj o dhfihabpbc kgb Z |ky LZd ”"ey ;=D gZ hkgh\_ dmdmjmagh]h «
kfZgb\Zgby kgb zZ_ Iky \ jZaZ "ey ;=D gZ hkgh\_ jpgBEoreyh=d)Zof:
gZ hkgh\_ jbkh\h]lh #HjZofZzaZ < ijhp_kk_ ih\_joghklghc h[jZ[hldb
ih\_joghklb ;=D baf_gy_Iky ijhbkoh”bl hdbke_gb_ ih\_joghklb b ih
]Jbrjhnbebabjm_Iky \ j_amevlZl_qg_]Jh b memqrZ_Ilky _]h kfZgb\Zgb_

< k\hx hqg_j_"~v agZq_gby ih\_joghklgh]h gzZly _gby dhfihabpbl
fZl_jbzZeh\ m\_ebqgb\zZxlky <ukhdbc ihdzZzazl_ev ih\_joghklgh]lh gzZly"
;=D gZ hkgh\_ ]hjhoh\lZ]hg&Zzfofgwrbc ihdZazl _ev bf__| ;=D gZ hkgh\_
djZzofZzez H"MgZdh \k_ Ijb dhfihabpbb ijb]h~gu “ey hkms_kl\e_gby ijh

>ey “hihegbl _evghc hp_gdb baf_g _gbc ijhbahr_~rbo \ ijhp_kk
fh*bnbdZpbb ;=D ie_ghd hij_~ eyeboXkjiZdlljzeklhuwb bkihevamy f
NmjvBBki_dljhkdhibb

Bkke_ "~h\Zgby f_ IkRhfdBBPkdhibb FGI<H ihdZazZeb qlh ijb hJ[jZz
dhjhgguf jZajy*hf ijhbkoh”bl g_azZf_lgh_ m\_ebq_gb_ bgl_gkb\ghklb
0ZjZdl_jguo "ey dhe_[Zgbc dbbkehjhmihHK BKsH "ey ;=dhde
Fhrbnbpbjh\Zgb_ ih\_joghklgh]h kehy KEgph\\hZxabf klghc p_ib k
ihke_"mxsbfhdbke_gb_f K Hjb\h~bl d ihy\le_gbx \ ki_dlj_ ih]Jehs_i
bgl _gkb\guo ihehk dhe _[Zgbc wlbo k\ya_ ¢

J amevlzZlhf |Zdbmdbdfhgbb ~he gh [ulv k h”ghc klhjhgu agZg
mkbe gb_ ki_dljZ ih]Jehs _gby k ~jm]hc klhjhgu gZebqgb_ dbkehjh
IbizZK H-HG \ ih\_joghklghf keh_ m\_ebgbl \_jhylghklv *jm]Jbo \b~h\ \
obfbg_kdh]lh \h~hjhrgudlkbyajnc]h® ijhp_kku ~Zxl \dezZ” \ m\_ebqg_ghb_
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Ke "mxsbf wlZihf balhlh\beb djZkhggu_ hllbkdb k ihfhsv
mklZgh\db ©)OH[L3URRI a dhfizgbb 5. 3ULQW KdHhijhtklv ijh[l
f fog Bkihevah\Zeb ne_dkh]jZnkddgbjdthmbMafidk? gz hj]Jzgl
jZkI\hjbl_eyo \ khklz\ dhlhjhc \oh”¢lkipZkIWipelh¥enc b ijhibeh\t
keh 'gu_ wnthhjlbezZp [Z1 ijhibezZp_I1Zl beb [mlbeZp-1ZIh\ dtheblq ki
hit_fZ "~h[Z23db klyamxs25 ib]f_g#12%.

LZzd _ bkihevah\Zeb ne_dkh}jfdrkkdpkbRggoimx djZzkdm lhc ~_ d
khklhysmx ba hjljZgbg_kdbo jZkl\hjbl_e_c¢c \h”"Z beb kibjl \ dhe
hi - \h k\yamxs_]h \ \b”_ jZklI\hjZ beb \ #35M0% b k[ Z)\lhldb
l:< b i_gh]Zkbt3-eb ib]Jf_glZ dzd hjlJZzgbqg_kdb_ 1Zd b g_hj]l]Zgbqg
+~h

GZ jbk ij_"klz\e_g djZkhgguc hllbkd ey ;=D gZ hkgh)
khhlghr_gbb LID IW

Jbkmghdkg rgbc \b” djzkhqggh]h hllbkdZ ~ey ;=D gZ hkgh\_ jbkh\h]h

hjl]Zgbq _kdbo jZkl\hdbdy _efgpjZz[hlZggZy iehfj@IhlZggZy ie_gdz

DZd \b”gh ba ij_"klZ\e_ggh]h jbkmgdZ dZq_klI\h i_qZlb g:
ohjhr__ DjzkdZ eh blky jh\guf |hgdfeke[tte fd Jeaguo g _ijhi_qZlZ¢
mqgZkldh\

lj _~klz\eyeh bgl_j_k \uykgblv dzd azjy”™ jZkij_"~_ey_ lky
ih\_jogllglhc fh "bnbdZpbb >ey ihemq_gby gZ]ley”guo dZjlbg jZk
ih\_joghklb ZdIb\bjh\Zgghc ie_gdb bkihevah\Zebihpheahdljhgycl
eZa_jguo ijbgl_jh\ 1ljbg_f bkiulZzgby ijh\h*beb \ ~_gv h[jZ[hldb
jbk ij_~klaz\enhdh]jZnbb jzkij_~_e_gby lhgbjmxs_]h ihjhrdz gz
hkgh\_ jbkh\h]h LID ]~_ fZzkkh\Zy “hey LID \ ;=D khklzZ\ey_|I
ieZaf_ dhjhggh]lh jZajynrZz

: <
JbkmghdNhlh]jZnbb jZkij_~_e_gby Ilhgbjmxs_]h ihjhrdZ gZZth\_jog

g_h[jZ[h1ZggZy ih\_jadikayhiZggZy ih\_joghkjZ[MIZggZy ih\_joghklv il
bkl_q_gbb kmlhd
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Ba ij_"~klzZ\e_gguo nhlh]jZnbg YW}ghhlgdbgZy ie_gdZ bf__|I g _[hev
azjy™ dhlhjuc jzZkij_"~_ey_Iky g_jZ\ghf_jgh gZ ih\_joghklb ie_gdb
ih\_joghklb jzZzkij_~ e _gb_ lhgbjmxs_]h ihjhrdZ hkms_kl\ey Iky |
bkl _g_gbb 1j_o kmlhd dhebqg_kl\h m~_j b\Z_fbdhgdz ithhrioghklb
mf_gvrZ_Iky WIh fh™ | [ulv klyaZgh k I_f glh ;=D gZ hkgh\_ LID \
dhjhgguf jZzajy*hf g_i_j_oh”~bl \ we _dlj_Igh_ khklhygb

>ey ih”M\_j°~ gby \u”\bgmlh]h ij_~iheh  _gby hij_~ ebeb Z"]_a
kehy d ihebf_jghdih®ehfy f_h~"Zfb f_Ih~hf ebidhc e_glu b f_Ih”~hf j_
gzZ”™j_ah\ kimkly Ijh_ kmlhd b q_j_a ~\_ g_"_eb ihke_ ba]lhlh\e_gby
ijb ke_~*mxsbo mkeh\byo | _fiKjZAgjkbl“ evgZy \eZ ghkdgvrgbc
\b” ;=D h[jZaph\ YyZ jbkghh]h LID ijb LID IW ihke  bkiulZ
ij_"klZ\e_g gZ jbk J_amevlZlu Zz~]_abhgguo bkiulbgbc ij_"~klZ\e_

Jbkmghd&g_rgbc \b” djZkhqguo ;=D hllbkidkh\¢pZhhlkigh\ijb
bkihevah\Zgbb djZzkdb gZ hjl]Zgbq_:kgHboijjZkléhjpd eZ®d] _abb f_Ih" hf
j_r_lgZluo gz~j_aml\j_PM_e_gb_ zZ~]_abb f_Ih~hf ebidhc e_glu

LZ[ebpZAHij_~ e_gb_ z~]_abb f_Ih~hf j_r_IgZluo gZ”~j_ah\ g_j_wn kmlhd
djZkhggh]h kehy

:N]_aby

DjzkdZz GZ hjl]Zgbg_kdbo jZKkl <h”ghbki_jkbhggZy
>h h[jZ[h| Ihke_ h[jZ][ >h h[jZ[hlq¢ Ihke_ h[jZ]

< GZbf_gh\Zg ie_gdb ie_gdb ie_gdb ie_gdb
djZofzez dhjhggut dhjhgguf dhjhgguf dhjhgguf
jZajy~hf jZajy~ht jZajy~hf jZajy~ht

GZijy _gb_ - 25 - 25

1 =hjhoh\uc m~h\ m~h\ m~"h\ m~h\

2 Dmdmjmag m~h\ m”~h\ m~h\ m~h\

3 Jbkh\uc m~h\ m”™h\ m~™h\ m~™h\

LZ[ebpZHij_~_e_gb_ z~]_abb f_Ih~Ahf j_r_IgZluo gZ”j_ah\ g_j_a kmlhd
djZkhggh]h kehy

N _aby

DjzZzkdz GZ hjl]Zgbqg_kdbo jZklI\ <h~ghbki_jkbhggZz
>h h[jzZz[hl({ Ihke_ h[jZ[l >h h[jZ[h| IThke_ h[jZ]

< GZbf_gh\Zg ie_gdb ie_gdb ie_gdb ie_gdb
djZofzeZz dhjhgguf dhjhgguf dhjhggul dhjhgguf
jZajy~hf jZajy~hf jZajy~hf jZajy~hf

GZijy  _gb_ - 25 - 25

1. =hjhoh\uc m”~h\ m”™h\ m~h\ m~h\

2. Dmdmjmag m”~h\ m”~h\ m”h\ m”~h\

3. Jbkh\uc m~h\ m~h\ m”~h\ m~h\
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LZ[ebp®Hij ~ e gb_ Z~] abb f Ih~"hf ebidhc e _glu q_j adjZkhbghjhkeshy

"] _aby [Zeeu
DjZkdZ GZ hjlZgbqg _kdbo jZkl) <h”~ghbki jkbhggZy
>h hLZIh e hpjzpn >N POZIME pkenrizini
< GZbf_gh\Zg ie_gdb | . ) ie_gdb | . )
: . ie_gdb dhjhg . ie_gdb dhjh
djZofzez dhjhggul 7 aivAnf dhjhgguf 7 aivAnf
jZajy’\hf J 1y jZajy’\hf J 1y
GZijy  _gb_ - 25 - 25
1 =hjhoh\uc 4 4 4 4
2 Dmdmjmag 4 4 4 4
3 Jbkh\uc 4 4 4 4
LZ[ebp#Hij " _e_gb_ Z7]_abb f_Ih"hf ebidhc e_glu q_j_a kmlhd ihke_ ¢
‘Nl _aby [Zeeu
DjzkdZz GZ hjl]Zgbg_kdbo jZkl\ <h”ghbki_ jkbhggZy
>h hOZIhD S ppe  npjzen >0 POZIN yhke  hpjzin
< GZbf_gh\z ie_gdb . . ie_gdb| . :
) . ie_gdb dhjh . ie_gdb dhjh
djZofzez dhjhgguf 7 aivAnf dhjhggu 7 aivAnt
jZajy~hf J 1y jZajy hf J 1y
GZijy _gb_ - 25 - 25
1 =hjhoh\uc 4 4 4 4
2 Dmdmjma( 4 4 4 4
3 Jbkh\uc 4 4 4 4

:gZebabjmy j _amevlZlu bkke_ ~h\Zgbc Z~] _abhgguo k\hckl
ihemq _gguo k ihfhsv¥bkh”*pdkbhgghc djZkdb b djZzkdb gzZ h
jZklI\hjbl _eyo fh gh kA _eZlv \u\h® qglh h[jZapu ijhy\eyxl \h \
Z"] _abhggh_ \azbfhglhkckihbeZzkm _Iky k \ur\bgmluf ij_"~iheh _gb_f
ie_gdb g_i_j_oh”yl \ we_dlj_Igh_ khklhygb_

<u\h”uljhZgZebabjh\Zeb hkh[_gghklb i_qZlb gZ ;=D ie_gdZo

<uy\beb qlh ijb ih\_joghklghc fh*bnbdZpbb ;=D ie_ghd ih\_]
m\ _ebgb\zZ Iky Z djZ_\hc m]lhe kfzZqgb\Zgby kgb zZ Iky qglh \
hkms _ kl\eylv ijhp_kk i_qgqzZlb LzZd "ey ;=D gZ hkgh\_ dmdmjm.
k\hckI\Z baf_gyxlky gZ "ey ;=D gZ hkgh\_ JHjegywh*DZIDkgh
jbkh\h]L I 45%.

MklZgh\e_gh qglh ih\_joghklgZy fh*"bnbdZpby ;=D ie_ghd ijb\l
h[jZah\Zgbx bgl_gkb\ghklb ihehk ihlJehs_gby 0ZjZdl_jguo
dbkehjh~kh”_j"ZsboeHjnmKiiHK glh \ k\hx hg_j_ _~v ijb\h”bl d ih\ur_gbx
\aZbfh”_ckl\by gZ ]jZgbp_ jZza™_eZ nZatadjiZkydu\Z\ feckiXh jbZe

HrgzZdh zZ~]_abhggh_ \aZbfh”_ckl\b_ djzZzkdb d ihebf_jghc
ih\_joghklghc fh*bnbdzZpbb [1Zd b ijb __ hlkmlkl\bb Kdhj__ \k_]
;=D iggdb g_i_j_oh”yl \ we _dlj_Igh_ khklhygb_ qglh ih®I\_j ~Z Ik
f Th~hf j_r _IgZluo gzZz~j_ah\ f_Ih~hf ebidhc e _glu Z 1Zd" _ gZg_
;=D ie_ghd we_dljhg_cljZevgh]h |hg_jZ ~ey eZa_jguo ijbgl_jh\

ljbf _gZgb Bkke_ ~h\Zgjlh\h”Abehkv ijb nbgzZgkh\hc ih”*™ _j d_
Jhkkbckdh]h nhg”"Z nmg~Zf_glZevguo bkke_ _"~h\Zgbc \ jB8dZo g
9028419.

Ebl_jZImjZAlMaadeedM.A., NogellovaZ., Mi ju & M. etal. // Mater. Des. 2014. V.
53. P. 29.

2.Moreno D.D.P., Saron @. Compos. Struct. 2017. V. 176. P. 1152.

3. Araujo J.R., Waldman W.R., De Paoli MAPolym. ' HJUDG G6WDE 9
1770.

56



©DjzZzofZe b _]h ijhbaX2028u_2 «
Fufjbg < G ;bhihebf_ju i_jki_dlb\u jZa\blby < G Fufjbg
fZl_jbZeR013. £« +K  #0.
l[jhjhdh\Zz G | |1_jki_dlb\u b ijh[e_fu ijhba\h”kI\Z [bhjZaeZ]Zfi
Jhkkbb G | IjjBUA§E\h -\lhaBOJ J:G .bf DF_kIh2@L3.+£37 k

6. RazavSMA, Cui SW, Ding H. Structural and physicochemical characteristics of a novel water
soluble gum from Lallemantia royleana seed. International Journal of Biological Macromolecules. 2016;
83:142451. DOI: https://doi.org/10.1016/jijbiomac.2015.11.076.

7. Aimasi B, Ghanbarzadeh B, Entezami AA. Physicochemical properties ofGtd€imanoclay
biodegradable dms. International Journal of Biological Macromolecules. 2010; 466.):DOI:
https://doi.org/10.1016/j.ijbiomac.2009.10.001.

8. Torres F, Troncoso OHporres C, Diaz DA, Amaya E. Biodegradability and mechanical
properties of starchdms from Andean crops. International Journal of Biological Macromolecules.
2011,;48(4):603606. DOI: https://doi.org/10.1016/jijbiomac.2011.01.026.

9. Suvorova Al, Tyukova ISTrufanova El. Biodegradable stafithsed polymeric materials.

Russian Chemical Reviews. 2000;69(5):448309. (In Russ.). DOI:
https://doi.org/10.1070/RC2000v069n05ABEH000505.

10. Sanyang ML, Sapuan SM, Jawaid M, Ishak MR, Sahari J. Development anc:thatiact of
sugar palm starch and poly(lactic acid) bilayer films. Carbohydrate Polymers. 2016:486:B)I:
https://doi.org/10.1016/j.carbpol.2016.03.051.

11. Luchese CL, Garrido T, Spada JC, Tessaro IC, de la Caba K Development and characterization
of cassava starch films incorporated with blueberry pomace. International Journal of Biological
Macromolecules. 2018;106:838B9. DOI: https://doi.org/10.1016/j.ijbiomac.2017.08.083.

+RUQXQJ 36 EYLOD 6 ODVLVL . 0DOXQJDetAl GeBri]DURWYV
development of biodegradable films based on native yam (Dioscoreaceae) starch mixture$. \Stht¢iN H
2018;70(56). DOI: https://doi.org/10.1002/star.201700234.

13. Domene/y SH] ' *XLO O p Q-Gullon 0, BarhaQuigsada JC, Montalban MGtudy
of the behavior of biodegradable starch/polyvinyl alcohol/rosin blends. Carbohydrate Polymers.
2018;202:299805. DOI: https://doi.org/10.1016/jcarbpol.2018.08.137.

14. Nogueira GF, Fakhouri FM, de Oliveira RA. Extraction and characterization wfr@oto
(Maranta arundinaceé#e) starch and its application in edible films. Carbohydratgmers 2018;186:64
72.DOIl: https//doi.org/10.1016karbpol2018.01.024.

15. JZ\rZgh\ > Q Kheh”h\gbd : GH dZpexd\? ne_dkh]jZnkdhc i_qZ
ihebffguo ie_gdZo klghd LZ”" " bdkdh]h | _ogbqg_kdh]kh Ingb\_Kk22l |Z

16. ;ZdZgh\ < : NZj _g[jmo D < HpZ|ekd 2~] abhgghc ijhgghklb ijb i
gZ ihebf _jguo ie_gBZb klby \ukrbo mg_[guo azZ\_"~ gbc Ijh[e_fu ih
barzl_evkdh]h "<ezZ K -039.

17. <Zkbev_\ B X :gZgv_\ < < Dheizdh\Zz < < JEKZjZ[hl@&Z"a_
| _ogheh]bb ihemq_gby [bhjZaeZ]Z fuo dhfihabpbc g@gZofHlkgh\b ihetk
fhghlebp_jbrhhgdb_ obfbg_kdb_ |I_ogheh]bbK -55. L

18 JZ\rZgh\ > Q ;Z[exd ? ; MEhh\Gghildb h[jZ[hldb dhjhgguf jZa]j}
ihebf_jguo aZzZi_qZlu\Zz_fuo fzZIBabZeltby \ukrbo mqg_[guo aZ\u™_gbc I]
iheb]jZnbb b banzZl_evkdhk]h K eAl.

19. 1ZiZobg : : DheiZzdh\z < < ;hjh~"bgzZ A F Kzj"\_ez”a_ : K
ljbf_g_gb_  fh~bnbpbjh\Zggh]lh ihjbklh]h djZofzez "~ey kha”Zgby
dhfihabpbhgguo ihebf_jguo 1ZdgjhdZZe b\l _ogheh]by ibs_\uo ijhba\h”*klI\
50. < K -558.

57



©DjZofZe hhHa\h”gu22023

DJ:OF:E B ?=H I[IJHBA<H>GU?

<

Mqgj_~bl_ev N=;GM ©ONBP dZjlhn

: = Ehjoz?
ISSN 29495229 20.10.2023

K\b~ | _evk]\fbkljZpbb
IB <« NK - hi Zij_ey ]

FZl_jbZeu jZaf_szZxlky gZ ihjlZe
we_dljhgghc [b[ebhl_db H/,%5¢%

@mjgZe \uoh”bl k |
| _jbh~*"bqghklv bar7ZZaylh»

Nj_k "'mjgZez \h \k_fbjghc k_Ib |
http://arrisp.ru/

We_dljhggZyinfo@é&tisp.ru

Aj_k j_~Zdpbb Fhkdh\kdZy
lhjh~kdhc hdjm] Ex[_jpu 7i Dj!
me G_djzkh\z A~ L_e-1500

D jZzkkfhlj_gbx ijbgbfZxlky im[eh
khhi\_lkIsmaxyZmqg