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gby \ha”_ckl\by hdjm Zxs_c¢ kj_"~u gZ gZ[ex~Z _fu_ h[t_dlu ; ah[eZqg
bljz_| dexg_\mx jhev \ ijhp_kk_ jzZzkijhkljzg_gby khegoqgh]h baemq_
ghklv A_feb Z 1zd _ \eby_I| gZ debfZlbghkbhyghhafhdjnybixd c
ki "tu@ >ey [he__ ]Jem[hdh]h ihgbfZgby wlh]h ijhp_kkB \ ~Zgghc klZ
\Z _lky f_Ih” ijh\_jdb klZlbklbg_kdbo ]bihl_a “ey ZgZebazZ ozZjzdl_jbl
[ _ah[eZgghc ZIfhkn_ju

P_ev bkke_"h\Zgby azZdexqZzZ_ Iky lgihkdighc gfth® \ephip \uyle gbb
\aZbfhk\yab f_""m bgl_gkb\ghklvx kheg_qghc ~“ufdb b Zm]bfb ZIfhkn_
f _ljzfb K ihfhsvx klZlbklbg_kdh]h ZgZebaz [ueZ ihkljh_gZ \_jhylghk
dhlhjzy ihal\hebeZ \uy\blv \azZbfhk\yav f_""m bgl_gkdhghklvx kheg_ q
Ajm]lbfb ZIfhkn_jgufb izjzf_1jzZfb

< jZ[hl_ [ueb bkihevah\Zgu |I_klu Dhefh]hjh\Z b IbjekhgZ "~ey ijh\_]j
klbg_kdbo ]bihl_a h khhI\_IklI\bb wfibjbg_kdh]h jzZkij_~_e_gby |_hj_It
| _klu y\eyxlky h~rgbfb ba gZb[he__ jZkijhklj2&kdly ud Zf| blkl’brd\b\ bh [
ihal\heyxl hp_gblv gZkdhevdh ohjhrh ~Zggu_ khhl\_lklWmxlI| ij_"ihezZ]z
g_kdhc fh™_eb



1. F_Ih~u ijh\_jdb klZIbkibg_kdbo Jbihl_a |_kl Dhefhlhjh\z b I_kI Ibjk

L_kl Dhefh]lhjh\zZ y\ey_Ilky h~gbf ba gZb[he__ jAgjtkidihsg_gguo klz
| _klh\ bkihevam_fuo ~ey ijh\_jdb khhlI\_IklI\by ~"Zgguo_ij_"iheZ]Z_fhf
e_gbx Hg hkgh\zZg gZ kjz\g_gbb wfibjbg_kdhc nmgdpbb jzkij_~_e_g
kdhc qglh ihalhey_| hp_gblv gZkdhevdh ohjhrh ~Zggu_hkhhI\_IlklI\mx]
fm jZkij_Nbex_b \uy\blv gZebgb_ agZgbfuo hildehg_gbc WIhl |I_klI fh°
ijbf _g_g "ey jZaebgguo Ilbih\ "Zgguo \dexqgZy g _ij_juldu_ ~bkdj_Ilgu_
Zevgu_ Ko_fzZ \ugqbke_gby djbl_jby Dhefh]lhjh\zZ ~ey gZr_]h \b~Z jZ[hl
jbk1[2].

X ) f@ D Fw = [ Feode > d = marfRe) — F )|

Buibopka MnotHocT DyHKUMA PacueT sHaqeHnn kputepua Konmoroposa
3IMNKUPHUECKOTO 3AMMMPUUECKOTD rae F* - TeopeTuueckoe pacnpefeneHue
pacnpefienenus pacnpepenexus

Jbk Djbl_jbrebhlhjh\z

L_kl Ibjkhgz -wéB~¢bl |_klI 1Zd°_ y\ey_Ilky h~rgbf ba gZb[he__ jZkijl
g_gguo klzZlbklbg_kdbo f_Ih~h\ bkihevam_fuo ~ey ZgZebaZ dzZIl_]hjb
Hg hkgh\Zg gZ kjz\g_gbb gZ[ex~Z_fuo b h'b”rZ_fuo qzZklhl \ jZaebqg
NZgguohMWI_ kI ihalhey | hp_gblv gZkdhevdh ohjhrh ~Zggu_ khhiI\_Ikl
ihez]lz_fhc |I_hj_Ibg_kdhc fh~_eb b \uy\blv gZebgb_ agZgbfuo hldehg
klZlbklbdbd\@hBjzl kjz\gb\Z_Iky k djblbq_kdbf agzZq_gb_f dhlhjh_ az
mjh\gy agZgbfhklb bkki[h~"g_ c?keb agZq_gb_ dZdbkibdp ‘ob
rZ_| djblbg_kdh_ agzZq_gb_ Ih fu fh™_f k~_eZlv \u\h® h. gZebgbb agzZ
gbc \ "Zgguo < ijhlb\ghf kemqgz_ fu g_ fh _f hI\_jlgmllv ij_"~iheh  _gb
ki\bb "Zgguo |_hj_Ibg_kdhc fh*_ebglko djBl\jylgpKbjkhgZ ~ey gZr_]h
\b~rZ jZ[hlu ijb\_~_@[8]Z jbk

X [ n=1+3322-1gN [ > F1=In, F2=3n, [ = masri - 2o

CymMbI 9rIeMeHToB PacueT sHaueHns kpuTepuaA Mupcona,

Beibopka Henetue Ha pacnpegenexu rae F2 - TeopeTnyeckoe pacnpepenene

WHTepBars! no AMMUPUYECKOTO N

opmyne TEOPETUUECKOTD
Crepmpkecca

Jbk Djbl_jbc Ibjkhgz

H~rgbf ba \Z 'guo wlzih\ f_Ih”~Z ijh\_jdb klZIbklbqg_kdbo ]bihl_a y\ey
0ZjzZdl_jbklbd jzkij_~_e_gbc WIh iha\hey_1| hij_~_eblv Ibi jzZzkij_"*_e_
hp_gblv _]1h izjzf_lju 1Zdb_ dzd kj_"~g__ agZq_gb_ b kklzg~Zjlgh_ hl
jbg_kdh_ jzkij_~_e_gb_ ij_"~klz\ey_| kh[hc nZdlbg_kdb_ ~Zggu_ ihe
amevlZl_ gZ[ex”_gbc beb wdki_jbf glh\ L_hj Ibg_kdh_ jZkij_~_e_ gt
j_"v y\ley Ikylbgl _Kdahc fh~_evx hibkul\Zxs_c¢c \_jhylghklv jZaebqguo
gbc kemqgZcghc \_ebgbgu KjzZ\g_gb_ wlbo “\mo Ibih\ jZkij_~_e_gbc
gblv gzZkdhevdh ohjhrh I_hj_Ibq_kdzZy fh~_ev khhI\_Ikl\m_I| j_Zevgu
wlhlh bkihevamxlky jZaebqgu _ikdZlaxllbegb kdbdb dzZd kj_~g__ agZq_g
f "bzZzgz "bki_jkby b *jm]b_ LzZd _ \Z gh h[jZlblv \gbfZgb_ gZ nhjfm
b gZebqgb_\u[jhkh\

Djhf_ Ih]lh ”"ey hp_gdb Ihgghklb ihemqg_gguo j_amevlZlh\ g _h[oh”k
kj_~g_d\zZz~jZlbggmx hrb[dm\ZHbZgihkddheevdh kbevgh ihemqg_ggu_ agZq
hlebqzZxlky hl bklbgguo Q_f f_gvr_ agZq_gb_ kj_~g_d\zZ~jZlbgghc hrb
lhggufb [m~Aml j_ameviZlu bkke_~h\Zgby LzZd _ \Z'guf ihdZazl_e_f ijl
Ih~hf ijh\_jdb klZlbklbg_kdbo ]bihl_BZgvgyylky dgdkly fb *m fzdk
fZevgufb we_f_qglzZfb jzZzkij_~_e_gby WIh iha\hey_I| hp_gblv jZa[jhk *.
N _eblv gZebqgb_ \u[jhkh\ dhlhju_ fhlml bkdZablv[3l.amevIZlu bkke_"h\



2.F_Ih~ h[jZ[hldb ~Zgguo

< oh”_ ij_"h[jZ[hldb ~Zggu_ ij_h[hzpaki]ky e hdlg_ *HhZe_ _ gZo
A"blky iehlghklv jZkij_~_e_gby Z azl_f gZ hkgh\_ g__ kugbkey_ Iky kZ
ij_"~_ e _gby LzZdhc ih”oh” iha\hey_|I| [he__ lhggh bkke Hh\Zlv "Zggu_
ghf_jghklb dhlhju_ fh]lml [ulv ihe_agu “ey ~Zeypglfcr 'hphZgZebaz :e]
jZ[hldb "ey gZrbo bkoh~guo ~Zgguo i3. "klZ\e_g gZ jbk

A data.frame: 3300
x 2

MnoTHoCTL pacnpegeneis BMnupuUecKan dhyHKUMA pacnpeaeneHn
BRTS mu_s_d
8 0\ —_— "
<dbl>  <dbl> 3 “ Noa - &=
|\ « | ]
0.04482 0 ) f \;’\ I 3 T
3 B o
5 V| s
0.00425 0 ‘\ \ [ {2 i
0.02303 30 i ‘ \/ E> § /
° Vo £ 34 I
0.00311 30 P o H =
g N )
0.00235 60 g4 [\ 3 i
[ \/ N
0.00163 60 |V VAN )
g 47 =N ° T T
0.04482 0 sl — : s » 6 w
2 & A9 1A e
3300 Bandwidth = 3.989

Jbk H[jZ[hldZ bkoh”guo "Zgguo
gZ ijbf_j_ jzZkij_~_e_gby yjdhklb hl dhkbgmkZ m]ezZ f_""m gZijZ\e_gb_f kheg_qguo emqg_c
>Ze_ _gZ "\mo gZ]ey”®guo ijbf_jZo jZkkkhjbbinvmn gbhp\¥g lh*Z
ijh\_jdb klZlbklbg_kdbo ]bihl_a
3.1jbf_j yjdhklv hl dhkbgmkZ m]ezZz f_""m gZijZ\e_gb_f kheg_qgguo ¢
b gZ[ex™_gb_f
< i_j\hf ijbf_j_ ijb\h~blky jZkij_~_e_gb_ yjdhklb hl dhkbgmkzZ m]
gZijZ\e_gb_f kheg_qguo emq_t W3z " kiZ\e_gh "Zggh_ jZKkij
N e _gb_ "\mo i_j f gguoij GKlI4b&k _gh Ih ~_ jZkij_~_e_gb_ gh yjdhkl
ij_"klz\e_gZ \ eh]Zjbnfbg_kdhf fZkrlZ][_

Bivariate Distribution Plot
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Bivariate Distribution Plot
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Jbk JZkij_~_e_gb_ yjdhklb \ eh]Zjbmz{gq kidihkbgmkz

JZKkij_~ e _gb_ hlh[jZz Z_| ohjhrmx kh]l]eZkh\Zgghklv gZ |_klZo k |_|
NZggufb GZ jipkrklZ\e_gu \uqgbke_ggZy wfibjbg_kdzy 8 |_hj_Ibg_kdb
pbb

CpaBHeHune hyHKUMIA pacnpepeneHus
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o
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Jbk Kjz\g_gb_ wfibjbg_kdh]h b I_hj Ilbg_kdbo jZkij_~ e _gbc

lh |_kilm DHhetiZ ijbgbfzZxlky ]bihl_au h khhI\_Ikl\bb_~Zggh]h wfibj
kdhlh jzkij_~_e_gby ~\mf ij_~eh  _gguft ghhjZevghkdbib- ]ZFfz

jZkij_~_e_gbx k j_amevlzZIZfb \ b kKhhi\_IkI\_ggh Ih I_KklIn
ghjfzevgh_ b-jlzZKifiz » _e_gby |Zd&Xxlklwgbilheg_ koh bfb k NZgguf wfi
jbg_kdbf jzkij_~_e_gb_f k j_amevlzlzZfb \ b khhi\_IkI\_g
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ij_"klzZz\e_gZ 1Z[ebpZ k j_ameviIZIZfbtQlgbke 6D WHEG (UURU kj_"g
d\z~jZlbq_kdZy hrb[dZz
LZ[ebpZ
J_amevlZlu \ugbke_gbc 1 Ijbf_j
JZ\ghf_jgh GhjfZevg =ZffZ | Wdkihg _gpbZ| ImZkkhg

MSE 0.021 0.001 0.002 0.016 0.023

Fzdk jZaghk 0.268 0.096 0.116 0.318 0.341

L_kI Dhefh]h 0.001365 0.3667] 0.3667 0.000246§  5.099e10

ang_g-izalue)

L_kIIbjkhgZz 0.01999 0.2762) 0.2762 0.002762 0.005412

agZq_pialue)

J_amevlZlu ihdZau\zZxl qlh ~Zggh_ jzZkij_~_e_gb_ [he__ Ihqggh
ghjfZevghfm b-jExKfifiz~_e _gbx WIh hagZqgqzZ_| qglh fh”_ev b ijh]lghabj

fhiml [ulv ihkljh_gu gZ hkgh\_ wlbo jZkij_~_e_gbc
yjdhklv hl a_gblgh]l]h m]JeZ k mq_lhf "ebgu \hegu

glh g_ \k_ \ugbke_ggu_ wfibjbg_kdb
jZkij_~_e_gby ohjhrh ih~oh”yl ih® bkihevam_fu_ gzZfb f_Ih”~u ijh\_jdb

4.1jbf_j
<lhjhc ijbf_]j

kdbo ]bihl_a
IZdbo jZkij_~_e_gbc \ jzZfdZo

amevlZlu

D

beexkljbjm_I

Ih

IZdbf jZkij_~_e_gbyfagm g _Fjmlht_gh _
1Zdh]h bkke _~h\Zgby fh |

bamqgq_gb_

A"ZIlv k\hb b

GZ jbkij_"klzZ\e_gh jZkij_~_e_gb_ "\mgyjdhklb ddua_gblz Gz

jbk
fzkriz]_

y - SIPKOCTL

12

ij_~klzZ\e_gh Ih

0.15

0.10

0.05

0.00

Bivariate Distribution Plot
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Bivariate Distribution Plot
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Jbk JZkij_~_e_gb_ yjdhklb \ eh]Zjbnfbq_kdhf fZkriZ[_ hl a_gblZz

GZ h[hbo ]jZnbdZo jZkij_~_ e _gbc iZjZee_evgu_ djZkgu_ ebgbb ij_
[hc we_f_glu dhjj_eypbhggh]&Zkiilheyh™ Hgib \j aZ\bkbfhklb hl agZq_gby
lj_Iv_ci_j_f gghc \u[hjdb "ZgaghéibbgubfihEgu

LZd _ ih Ze]lhjblfm ba pbéohjyvf nmgdpbx jZkij_~_e_gby b hlh[jZz Z_
__.09Z ljZnbd_ k ~jm]bfb iylvx I_hj_Ibg_kdbfb jZkiji™lkdZgbyfb GZ jb
e _guiwjbg_kdzZy b I_hj_Ibg_kdb_ nmgdpbb

CpaBHeHue (yHKUUI pacnpegeneHns

v

1.0
|

0.8
1

Fn(x)

0.4

~ ——  3mnupudeckas
c 7 —— PaBHOMepHOe
—— HopmasisHoe
— Tlamma
W BKCNOHEHLMaILHoE
o
2 - MyaccoHa
T T T T T T T
0 10 20 30 40 50 60

X

Jbk. KjZ\g_gb_ wfibjbgq_kdh]h b |_hj Ibqg_kdbo jZkij_~_e_gbc

Gb _ ij_"klz\e_gu j_amev!|ZIyMBEgb&EDgb&ETXDUHG (UURU kj_"g
d\Z"jZlbg_kdZy. hrb[dZ
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LZ[ebdZ
J_ameviZlu \ugbke_gbc 2 Ijbf_j_

JZ\ghf_jgh GhjfZevgh =ZffzZ| Wdkihg _gpbZ¢ ImZkkh

MSE 0,044 001] 0011 0.041 0.033

FZdk jZaghk 0.394 02] 0116 0.42 035

L_kl Dhefh]hj 2251607 0.0004453 7.143¢05 4.366e08|  4.366€08
agZq_pralue)

L_kl Ibjkhgz 00004343 00004343 0.0004343 0.0004343 >-334€06
agZq_jpmlue)

J_amevliZlu |_klh\ ihdZau\zZxl qlh ey ij_"~klzZ\e_gghllh jzkij_~_e_gl
ky 1bihl_azZ h khhiI\_IlkI\bb iylb \u[jZgguf |_hj_Ibg_kdbf jZzkij_~_e_gbyf

AZdexqg_gb_

< oh”_ bkke_"h\Zgby [ueb bkihevah\Zguw Ilkjlluh @ e th]lhijju\ Z
ihalhebeb ihemqgblv bgl_j_kgu_ ~ey "Zevg_cr_c jZ[hlu Z amevlIZlu H]J
eb k\hb mgbdzZzevgu_ j_amevlZlu \ jzfdZo ~Zggh]h bkken_"h\Zgby WIh
n_dlib\ghklv b ijbf_gbfhklv f_Ih~Z ijh\_jdb klZlbklbqg_ketbo ]bihl_a \ ~
klb bkke_"h\Zgbc

>799Zy jZ[hlZz y\ey_Iky \Z guf rZ]hf \ bamqg_gbb bakemqg_gby [_ah]
kn_ju b fh™ _|I kem blv hkgh\hc *"ey "Zevg_crbo bkke_"hwaZgbc \ wlhc h
[Zlu "Zgghlh bkke_~h\zZgby fh]lml [ulv bkihevah\Zgu “ely memqr_gby |
p_kkhijhbkoh”rysbo \ Zlfhkn_j_ Z 1Zd _ "“ey jZajzZ[hldbhgh\uo f_lh”h\
]bc \ h[eZklb hilbdb ZIfhkn_ju

EBL?J:LMJ:

1L FZI\__E LDmjk h[s_c f_|_hjiNoreb®Z ZIfhkaEjugbg]jZ® =bAjhf_|_hba’rZzl
640 k

2. FbljhihevkdixL _ogbdZ klZg4b kdbo \uqbkE_@GandZ 576 k

3.Dj_f G RL_hjby \_jhylghkl_c b fZI_fzZlbg_kdZy klZIbklb#Z_ ®a* [ghd j&§ \mah\
b "htF XGBLB 573k

BKIHEVAH<:GB? IJYHHEH>?EBJH<:GBY
>EY J:KQ?L: O:J:DBKLBD MOH>¥=3?BAEMQ?GBY
IH>KLBE:XS?C IH<?JHE&LB

Debf_gdhB =_g”jBgX
Lhfkdbc Thkm~ZjkI\_gguc mgb\_jkbl_I
anyaklimenko@inbox.ru

<\_"_gb_

< kh\j_f_gghf fbj_ ZdimZe_g \hijhk h[ bamqg_gbb ijhp_kkZ i_j_ghk:
Zifhkn_j_ \ klyab k I_f qlh Z@ldhhipd _iglgph "yl d baf_g_dbyf \ jZ"b
pbhgghf ihe_ A _feb JZ~bZpbhggu_ ijhp_kku b]ljzZxl dexq_\mx jhev \
wg_jl_Ibg_kdhf h[f_g_  Bo ihgbfZgb_ g_h[oh~bfh 7~ey ijh]lghabjh\zZgl
debfZlbg_kdbo baf _g _gbc b bo \ha”_ckl\by gZ hthih Zks'mx kj_"m Dj
ebjh\Zgb_ i _j ghkZ baemqg_gby \ Zlfhkn_j_ \Z gh ~ey jZaebqguo hJe
|_ogbdb I1Zdbo dzd zZlfhkn_jgZy hilbdZ b Zwjhdhkfbq_kdZy bg _g_jby

P_evx “Zgghc jZ[hlu y\ey_Ilky bkke_~h\Zgb_ \ebygb#f ZIfhkn_ju gZ
"ys ]1h baemqg_gby shekibeZdrwghklb

< ijb[eb _gbb emqg_\hc hilbdb azZz~Zqgb |_hjbb i_j_ghkZ baemqg_gby
hd_Zg_ k mq_Ilhf fghlhdjZlgh]lh jZzkk_ygby b ~_IZebabjh\Zgghc jZ"bZ
kj_~u dzd ijZz\beh hibku\zZxlkynbplgpjhzevgufb mjz\g_Igbyfb k khh
\ _IkiI\mbfb ]JjZgbqgufb mkg@bybmq Ihf jZaebgguo j_Zevguo mkeh\bc
mjZ\g_gby hg_gv keh gh beb ~zZ°_ g_\hafh 'gh j_rzZlv deZkkbq_kdbfb
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wlhfm p_e_khh[jZagh bkihevah\ZgbZjéhlhbeb Fhpi~rh\ ijyfh]h fh~
ebjh\Zgby D iexkzf ijyfephhiZgby i_j _ghkZ baemqg_gbw \ ZIfhkn_j_ h
kblky \hafh ghklv mgblu\Zlv g_h~ghjh~ghklv ZIfhkn_ju b jZaebqgu_ o.
ih"klbeZxsbo ih\_joghkl_c

F_Ih*u FhdlZjeh aZdexqgZxlky \ \hkijhba\_~_gbb k ihfhsvx we _dlj
\ugbkebl_evghc fZrbgu pmgdpgh\gbhylghklghc fh”_eb gddhlhjh]lh h[t_
1z F_Ih" Fib@djeh ~ey fh”_ebjh\Zgby ijhp_kkZ i_j_ghkZ baemq_gby \
ij_~klz\ey_1| kh[hc fh”_ebjh\zZgb_ |jZ_dlhjbc ihezlZ hi~Zevguo nhlhgh
Xs_c b ihlJehsZxs_c kj_~_ b \ugbke_gbbklijZaelbdlgua dklzkhd ~ey b
dhfuo nmgdpbhgzZeh\

ljyfh_ fh”~_ebjh\zZgb_ ihalhey_ | \ugbkeylv bgl_]jZevgu_ oZjzdIl_jbk
ghkzZz baemq_gby \ ZIfhkn_j_ Z 1Zd _ _]1h klzZlbklbg_kdb_ o0zZjzdl_jbl
fzI_fzlbq_kdb_ h'b~rZgby o0zZjzdl_jbamxsbhki_jkbb_bbdb\gjbopdb
< nZgghc jZ[hl_ jzkkfzljb\zZ_Iky ihlhd q_j_a \_jogxx ]jBgbpm ZIfhkn_
ezZxsmx ih\_joghklv

1.lhklZzgh\dZ az”~Zqghb

< jzZ[hl_ jzkkfzljb\Z_Iky baemq_gb_ Ihq_qggh]h bahljhigh]h bklhqgh
Jhky gZ ih~klbeZxs_c ih\_joghklkliheR]hgb _ ijbgbfZ f aj gZzqZeh dhh

"bgZzZl >7ZgZ iehlghklv jZkij_~_e_gby gZijZ\e_gbc baemqg_gby bk
f(P)MY2 , Q)
]*_ tdhkbgmk a_gblghPhr>m]e3xZabfmlZewghe « >
JZkkfZljb\Zxlky ~ebg \heg baemqg_gby ba bgbhdjhdelHil N h
dhlhju_ gZoh”ylky \ hdgZo ijhajZzgghklb | _ ”~ey gbo fh gh ij_g_[j_q\

]Zzazfb \ ZIfhkn_j_

>ey j_r_gby az~zZq I_hjbb i_pbyhkZlda&mqgj_ f_Ih~hfhijyfh]h f
N _ebjh\Zgby hJjuqgh kj_"m jZa[b\Zxl gZ ~hklZlhqgh fZeu_ h[eZklb k i
wnnbpb_glhf hkeZ[e_gby 1 < ~Zgghc jZ[hl_ \ dZq_kl\k fh”_eb ZIfhk
ihevah\ZgZ iehkdhiZjZee _evgZy fh”_ev k JThjbahglfbevgh g9yghjh~rgufb
liZzgbpz kj_"u ij_~klzZ\ey_| kh[hc ih\_joghklvdA_fepogyybljzg _\
pZ+100df gZ”~ ih\_joghklvx < dZg_kI\_ ijb_fgbdh\ baemqg_gby jZkkfZz
\_jogyy b gb gyy ]jZgbpu kj_"u

< dzZq_kI\_ bkoh~guo ~Zgguo [ueb ijnBpklA\e_blkedlivngby i
lhdz 1 1Z[é& Zev[_~h h~ghdjZlgh]lh jZkk_ygby | _ \_jhylghklv jZkk
klhedgh\_gbb nhlhgh\ kh Xj_~hc |Z[e

LZ[ebbZz
Dhwnnbpb_glu hkezZ[e_gby ihlhdZz
\ukhlz d 0;3) [3;13) [13;25) [25;35) | [35;100)
1 0.1 0.0025| 0.0018 0.0003 0
LZ[ebdZ
:ev[_"h h~rghdjZlgh]lh jZkk_ygby
"ebgZ \hegu \ukhl] 0.55 0.633 0.694 0.86 1.06
(0;13] 0.891 0.883 0.879 0.841 0.804
[13;100] 1 1 1 1 1

Ko_fZlbggh fh”_ev ZIfhkn_ju ij_"klZ\lengd&lbggujblepgbb
gbpu h~rghjhRgho\ ZlIfhkn _ju
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: A Bepxuas rpanAna arMocpepnl

PacmosioxeHHe HCTOMHHKA — HAMAI0 KOOpAHHAT ¥

X
Jbk Fh~_ev ZIfhkn_ju

< jZ[hl_ [ueh mql_gh i_j_hljZz" _gb_ baemqg_gby hl ih”klbeZxs_c ih
jZkkfhlj_gu jZaebgqgu_ \b”u hljZz" _gby Kihkh[ghklv ih\_joghklb hljZ":
gb_ b jzkij_~_e_gb_ gzZijZz\e_gbc _]h hljZlbghy lati\jkymjul _z
\eZ ghklb b “jm]bo nzZdlhjh\ :ev[_"h ih~klbetAxebghb¥Z JoghXlb
| jbamxsZy hlghr_gb_ jZkk_yggh]lh ih\_joghklvx \h \k_o gZijZ\e_ghb
ihlhdZ d h[s_fm ihlhdm izZz*Zxs_fm gZ ih\_joghklv

Q_f k\_le__ ih\_joghklv b_dgib’jZzImjz |I_f [hevr_ __ Zev[_"~h Lzd k
" \uiZ\rbc kg_] bf__ I Ze¥[_"hlZxsbc k.3Dx ol\hcguczte Kk
0.1+ ljbf_ju agZqg_gbc [ue[Bl.\aylu ba

>ey jZaebgguo ih\_joghkl_c¢c o0zZjzdl _jgu jZaebqgu_ \b”u hljZ" _gby
gh_ jZk? _e_gb_ gZijz\e_gbc \ dhlhjhf ih\_joghklv hljZz Z | iZ"Zxs__ ¢
Ih\h_ baemqg_gb_ az\bkbl hl m]JezZ iZz*Zxs_]h baemqg_gby hl dhwnnb
ih\_joghklb hl Ihl]h ]Jez”~dZy eb ih\_joghklv beb bf__I g_jh\ghklb b r

GZ jbkko_fZlbogghZzaZgu \b”u hljZ" _gby baemq_gby

3epkaabHOE 3epKajabHO- dnddysaoe ﬂnq}rqumoe ) CMemanHoe
paccesiHHoe H30TPONHOE JIAMOEPTOBCKOE

N

Jbk <b”u hljZz ' _gby baemqg_gby

< N"Zgghc jZ[hl_ [ueb jZkkfhlj_gu \b”rZ hljz" _gby a_jdZevgh_ b
eZf[_jlh\kdh_

A _jdZevgh_ hljz" _gb_ ijhbkoh”bl ih ke_"mxs_fm aZzdhgm m]he iZ’
\_g mlJem _Jhgh¥jz>im]bfb keh\Zfb dhkbgmk a_gblgh]h m]ez iZz*_gby
jZ\_g dhkbgmkm a_gblgh]l]h m]JeZ hljZ " _gbyA mdgbvghghhmiZzgZgb
bf_ | f_klh ijb hljz"_gbb hl ]Jez~dbo ih\_joghkl_c I1Zdbo dzd gZzijb
beb \h"Z Kms_kI\m_IldEedphkla yjggh_ hljz" _gb_ dh]*rzzljZz_dlhjby hlj
"_gghlh baemqg_gby g_fgh]lh hldehgy_Iky hl IjZ_dlhjbb a_jdZevgh]h hl

>bnnmagh_ hljZz" _gb_ bf_ I f _klh ijb hljZz°_gbb baemqg_gby hl r_jl
fZlh\uo ih\_joghkl_c _keb g_jh\ghklb ih\yjoghREbdph_ Weiqiu beb
ij_\urzx!l __ beb hl fZl_jbZeh\ k gbadhc kl_i_gvx hljZz > _gby <hafh gh

hijz> _gb_ b hl Jez~dbo ih\_joghkl_c _keb \ ijhajZgghc kj_~_ fZl _jbZe

bf xlky p_glju jZkk_b\Zgoyhk§hjBrghklb gZijbf_j tibdbjgu&gg
fiZfhjbeb ih\_joghklv fhehdZ H”gZ b 1Z *_ ih\_joghklvnfh* _I [ulv fZIh
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nmadqhjZ Zxs_c ~"ey \b bfmldwvigébhbhe Ih\h]h badm]eZdlyjc b a_
dZevbhjz Zxs_c BggjZzdjZzkgh]lh baemq_gby

>ey bahljhigh]h hljZz" _gby bgliZgkly\ghlklivbaémqg_gby h”*bgZdh\Zy ih
\k_f gZijz\e_gbyf lehlghklv jzZkij_~_e_gby gzZijz\e_gbc hljz _ggh]h
ij_~klz\e_gZ \ nhjfme _

>ey eZf[_jlh\kdh]h hljZ" _gby kbeZ hljZz" _ggh]lh \ gZijZ\e_gbb a_gb
k\_I1Z baf_gy_Ilky ih aZzdhdml dbdskbgigkk\kbeZ hljZz _ggh]h k\_1Z \
gZijZ\e_gbb ghjfZzeb d ih\tijdgkkiib *m jzkkfzljb\zZz_fuf gzZijz\e_gb_f b
ghjfZevx lehlghklv jzkij_~_e_gby gZijZ\e_gbc hljz" _ggh]h b a
f(P)M /F ]* _tdhkbgankgblgh]lh mPez , 3t+tZabfmlZevguc m]he
Me>

2.Bgl_ljZevgZy hp_gdZ ozZjzdl_jbklbd i_j_ghkZ baemqg_gby
ljyfh_ fh~ _ebjh\Zgb_ iha\hey | \ugbkeylv jZaebgqgub bgl_]jZevgu_
kibdb i_j _ghkZ baemggdhpf igf j,Z2 iehlghklv klhedgh\_gbc qgq_j_a

r), zihlhd gzZklbp bgl_gkb\ghklv baemqg_ghyj_~lhdgdlky Kidp
"mxsbf h[jZzahf \_gbgbdsdZ jZ\gZ kj_"g_fm gbkem dZldbypsbo
iehszrdsm hjb_glbjh\Zggmx i_ji_gZbdimeyjghf_y gZijz\e bgb_ ~\
" gb¥ zd 42 Ba\_klghf gld Vvr )r, Z

Ihihd gqzZklbm_4_a ijhbal\hewgnixglZjgmx ietissENdm_ey Iky
nhjfmeher,Zz |n,2)r,Z Im_+_"bgbgguc \_dlhj gdsjfZeb d

Kj_"g__ gbkeh klhedgh\_gbc qzZklbpu \Digy\ekhlhljhy HhgedHdhix
bgl_]jzZeéfZx)dx, x r,

D

Kji_~*g__ qbkeh i_j_k_qg_gbc g_8hibhghcj\eZkdBijZ\erZghc
hp_gdm bgl_dsZe X$2|Zn|dz
?keb Wlbsi;lj_k_q_gby mabnziv k \_Khmq_lhf gZijZz\e_gby i_]j
k_gbyg Ih ihemqzZ_ f hp_gdm IZdh]h bgl_]ljZeZz
ds3) r($,Z dz )

s 5
LZdbf h[jZzahf fh gh hp_gb\Zlv kj_~gb_ bgl_]jZe¥gub agZg_gby ni
- ().

3.J_amevliZlu

Fhr _ebjh\Zgb_ [ueh ijhba\_~_gh k bkihevah\Zgb_f h[s_c¢c ko_fu fh~
ijhp_kkZ_ighRBza \ ijh]jzff_ \ kj_~_ 9LVX DT §WNXKGLRK Dbkeh f
N ebjm_fuo ijh[_]h\ gZklbp ey dZ ~hc ~ebgu \hegu jZ\lgh h~*ghfm fbe
1iZzff_ [ueZ ijhba\_~_gZ hp_gdZ bgl_]jZevguo oZjZdl_jbklbd moh”ys_
ih"klbeZxs_c ih\_jodhkgmphzZ gZc™_gu ihlhdb gzZklbp gq_j_a \_jogxx ]jZg
Zlfhkn_ju b ih~*klbeZxsmx ih\_joghklv Ihlhd baemq_gly gq_j_a ih\_jo
"Z _|ky g_j_a bgl_]Hfe gdb [ueb ihemqgq_gu “ey jZaebggto oZjzdl_jbkl
klbeZxs_c ih\_joghklb Zev[_~h ih*blpridbsbcbh¥ hljZz  _gby
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LZ[eb®Z
Hp_gdZ ihlhdh\ qZklbp

"ebgZ \hegu fdf 055 0633 0.694 0.86 1.06
ihihd qzklbp = 1.93826|  1.92847 1.9143 1.8699|  1.83071
g j a\ jogxx ]jZgbpm ZIf
ihihd qZkibp

g_j_a ih”klbeZxsmx ih\_jo

0.420182| 0.422182 0.417® 0.39375 0.373043

H[Z ihlhdZ mf_gvrZxlky k m\_ebqg_gb_f “ebgu \hegu baemqg_gby

;ueZ bkke_"h\zZgz azZ\bkbfhklv ihlhdh\ gqZklbp hl o0Zjzdl_jbklbd ih
ih\_joghklb 1Zdbo dzZd Zev[_"h ih”"klbeZxs_c ih\_joghklb b \b”u hl
amevlZlu ey ihlhgZ gjzkl \_jogxx ]jZgbpm ZIfhkn_ju "ey jzZkkfzZljb\Z_
"ebg \heg ij_"klZ\e_gu gZ ]j3&fbdZo gZ jbk
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Jbk AZ\bkbfhklv ihlhdZ qZklbp }hjZjglepm jdlfkxn_ju
hl 0Zjzdl_jbklbd ih"klbeZxs_c ih\_joghglub ~égfrebgu \he
>ey jZkkfzljb\z_fuo ~ebg \heg ihlhd gzZklbp gq_j_a \_jogxx ]jZgbpm
mf_gvrZ_lky k m\_ebq_gb_f Zev[_"h ih~klbeZxs_c ih\_joghklb KZzZfu
ihlhd ozjzdl_j_g ~ey ezZf[_jlh\kdh]h hljz" _gby G_fgh]h [hevr_ ihlhd
ghlh hljz" _geyy bahljhigh]lh hljz> _gby ihlhd azf_Igh [hevr_ q_f ey 7
]Jbo K m\_ebqg_gb_f Zev[_"h ih~klbeZxs_c ih\_joghklb a4ZagbpZ j_ame
ebgguo \b”rh\ hljZz" _gby m\_ebgb\Z_ Iky
Gz jBk ij_~klZ\e_gu ]jZnbdb j_ameviZlh\ ey ihltkddZ qgzZklbp qgq_j_
eZxsmx ih\_joghklv *ey jZzkkfzljb\zZ_fuo ~ebg \heg
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JbK2. AZ\bkbfhklv ihlhdZ gZklbp gq_j_a ih~klbeZxsmx ih\_joghklv
hl ozjzdl_jbklbd ih~"klbeZxs_c ih\_joghklb ~égf*ebgu \hegu
Ihihd gZklbp g_j_a ih~klbeZxg&hvx iy jjblgkfZljb\Z_fuo ~ebg \heg
mf_gvrZ_lky k m\_ebqg_gb_f Zev[_"h ih”klbeZxs_c ih\_joghklb <b”
ih\_joghklb g_ hdZau\Z_ | kms_kI\_ggh]h \ebygby gZ ihlhd <hafh gh
gZklbpu ihqglb \k_]7Z i_j_hljz zZxlky hl ih~"klbeZgxs [deiph_joghkl
jZaz

AZdexq_gb_

< ~"Zgghc jZ[hl_ [ue bkke_"~h\Zg i_j _ghk moh”ys ]1h baemq_gby ih”"
\_joghklb b ijhba\_"*_gZ hp_gdZ _]h bgl_]jZevguo o0zZjzdl_jbklibd Fh”"
j_ghkZ moh”ys ]h baemqg_gby ih”klbeZxs_c ih\_jodltkkhi® [ueh j_ Zebatl
ah\zgb _f h[s_c ko_fu fh”_ebjh\Zgby i[3@ hkZebamrmqiq gdtbly j hlj
" gb_baemqg_gby

;ueZ bkke_"~h\Zgz az\bkbfhklv ihlhdh\ gqzZklbp gZ ]jZgbpZo ZlIfhkn_
kdbo ozjzdl_jbklbd ZIfhkn_ju b hl o0zZjzdl_jbklbd ih~klbeeZxs_c¢ ih\_joc
dzd Zev[_~h ih”"klbeZxs_c ih\_joghklb b \b”u hljZ _gby

EBL?J:LMJ:

1.FZjgqmrdB FboZceht GZaZjBebE\NIh™ FhdiZjeh \ ZIfhkn_jgh.c+ hdtbk
[bjkd B&@"©GZmdZHIKbd_gb_ +280k

2.1Z\eh\ <Fhgblhjbg] Djbhebi&h\dkb[bjkd :dXh Cba™h? +224k

3.?2jfZdlK F  FboZzelmjk klZlbklbg_kdh]lh fhtFebjBANg®W ZmdZ 3320 k
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KL:LBKLBQ?KDB? WDBF?Z2GLU
G: BFBL:PBHGGHC FHEB?
IHEMKBGOJHGGH=H DHIKH; ULBC <LHJH=+IY>D:
<KO?F? K IJH>E?<:XSBF F,JL<UF <J?F?G?F

G_'_evkdzZy HklzdbH
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_lI
ludne@mail.ryostanin.romal5@gmail.com

<\_"_gb_

| _j\u_ az”~zZgb I_hjbb fZkkh\h]h h[kem b\Zgby LFH “ueb jzZkkfhlj_
gbdhf Dhi_g]Z]_gkdéghlc @ hfihzgbb *Zlkdbf mWjjzgagflhfD < k\h_c
kiZzlv_ him[ebdh\Zgdhc @ W)eZg] bkihevah\Ze fh~*_ev imZkkhgh\kdh
ihlhdz dzd fzIl_fzZlbg_kdmx fh”_ev ihklmiZxsbo gZ |I_e_nhggmx klZg
>Ze__ |_hjbx ihlhdzZz h”ghjh*gubjihw[elfeZ dhhkgh\m LFH jZajZ[hlZe
kh\_lkdbc fzZI_fzZ16d gq¥2h

< klyab kh agzZgbl_evguf jhklhf bgnhjfZpbhgguo ihlhdh\ khh[s_gbc
azy\hd \ k_lyo k\yab |_e_dhffmgbdZpbhgguo k_lyo fhh_ev imzZkkhgh
[ulbc klZez mklzj_YyZvvzhB 1dyZlghklv hlh[jZ  _gby j_Zevguo ihlhdh\ ~Zg
GZ kf_gm ijhkl_cr_fm klZpbhgZjghfm imZkkhgh\kdhfmg ihlhdm ijbrel
gu_ "\Z ~u klhozZklbg_kdb_ ihlhdb kh[ulbc dhlhju_ kihkh[gu zZ~_d\Zlg
j_Zevgu_ bgnhjfZpbhggu_ ihlhdb

<i_j\u_ fh~r7ré4¥ ~u klhoZklbg_kdh]h ihlhdZ [ueZ him[ebdh\ZgzZ \
> Dhdkhf < k\h_c jRphdk jZkkfzZljb\Ze "\Z ~u klhoZklbqukdb_ ihlhdb k
Ibc bgl_gkb\ghklv dhlhjuo y\ey |ky g_ij_julguf kemqg4{cquf ijhp_kkhf
jZ[hlZo s524rZjbgZz ®hdhinbgZz <GZmfh\Z BWIkzZ Z \] %\
jZ[hl_ > EmdzZglhgb J[ueb jZkkfhlj_gu ~\Z "u klhozZklbfg_kdb_ ihlhdb
klvx yleyxs_cky -dmkihgglguf kemqgzZcguf ijhp_kkhf k dhlg_qguf gbkehf
klhygbc

Kbkl_fZlbabjh\Zgguc fZl_jbZe ihIdgZ KdbklithdBE®dZf khjulbc b
| _gkb\ghklv dhlhjuo y\ey-ilkkldyglgluggkemqgzZcguf ijhp_kkhf k dhg_qguf
gbkehf khklhygbc ij_[BklZ\e_g \

< n"Zgghc jZ[hl_ bkke_"h\ZgZ h”gZ ba IZdbo fh”_e kkt "\Z ~u klhoZ
IlhdZ kh[ulbc bgl_gkb\ghkiveyhlliy hd milhkkdlgyhgguf kemqgZleguf ij
p_kkhf k "\mfy khkthgghkfbhgojhgguc ihlhd kh[ulbc \lhjhdh ihjy*dZ nm
pbhgbjmxsbc \ mkeh\byo ijh*re_\Zxs_]Jhky fzjl\h]h \j_fbgb nbdkbjh\Zz
| _evghklb

<i_j\u_ fzZl_fZlbg_kdzZy fh”_ev ihemkbigh[jhihogchihhjh]hdihjy
dZ dZd \ mkeh\byo iheghc gZ[ex”~Z_fhklb 1Zd b ijb gZelbgbb g_ijh~e !
\h]h \j_f_gb [ueZzZ jZkKihlj_gz \

< N"Zgghc jZz[hl_ ij_"klzZ\e_gZ fh~_ev ihlhdZ nmgdpbthgbjmxs_]h \ n
Ne \Zxs_lhky fzjl\h]lh \j_f_gbZ\ehh lijghkbagm ijh\_~zggh]lh bkke_"h\
gby

Ihkljh_gZ bfblzpbhggzy fh~_ev ihlhdzZ b ijh\_~_g jyB klZlbklbqg_kd
f_glh\ k p_evx ihemqg_gby j_amevlZlh\ qgqbke_ggh “hdZlau\Zxsbo z"_d
_gghc fh~_eb

1. 1hklZgh\dZ az~Zqgb

JZkkfzZljb\Z _Iky ihgmubgidjihd kh[ulbc \lhjh]h ih
gbyfb khijh\h"~"Zxsbc kemqgZcguc ijhptkk \eidhlhg

jiyrdzy k "\mfy khklh
ihklhygguf ijbgpbibZevgh g_gzZ[ex"Z_fuf ijhp_kkhf

hdmkhqggh

y
9]
& S\mfy khklhyghb:
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2kel@) « Ih Jh\hjyl qlh bfi- | khklhy@bi_ 1,2, ijhp_kkiZ ih
IhdZz H[yaZl_evgh_ mkeh\b_ gZe#]D tiOO0gZ ijhp_kk

>ebl_evghklv bgl_j\ZeZ f_“~m kh[t)N\okhtklithy§ thEj ~ ey Iky
kemgZcghc \_eKghmhft, ? ]~ kemqzZcgzy ¥ bbgblgimgdpbx
iZkij_~ e FfHy 1 e, tt0, kemqgZcgzZy \_@bfbgZ nmgdpbx_jZkij
N e gbYM) 1 e tto; W @ ixg az\bkbfu_ kemg&Eghigu < fhf_gl
gZklimie _gby kh[ulby ihlh@Z_jjhoph™®K ba kh&IhkbgEyhyseb[h
k \_jhylgh®¥x,p, eb[h k \_jhyl®@Rkly®, \ az\bkbfhklb hl Ih]h
dzdzZy ba kemqgZcgl'bbeb¥bijbgyz fbgbfZzevgh_ agzZq_gth_ LzZd _ \ f
f gl gZklmie_gby kh[ulby ihithdEXlIghpkykk khigrehgdbbk \ jhylg
kKIve® P, ebl[h k \_jhyl®@RkIyMX, \ az\bkbfhklb hl Ihlh @zZdZy ba ke
gZcguo \_e®dbap?® ijbgyez fbgbfZevgh_ agZq_gb_ < _jhylghklb ih dz'~
kemqgZcguo \_ebqgbg m~h\le_I\hjyxIP® @k RByf,p, A,

P? Ol O P? P, A >ebl_evghklv ij_[u\Zgbytijh@hkkiZy&bb

y\ley _Iky kemqgZcghc \_ebgbghc k nmgr(PblcejZKijt tO[4]. gby
>ebl_evghklv ij_[ulZgby tjjhp-fkkBEklhygbb y\ey_ Iky kemqgZcghc \
ebgbghc k nmgdpb_c jZKk@)_2 e®gbtyo < |_q_gb_ \j_f_gB ij_[u\
gby ijhp_Kkk¥h -f khklhygbb bf__ | f_klh imZkkhgh\kdbc ihlhd kh[ulbc k
f_ljhf, 1_j_oh” ijhptkik&-1h khklhygby ijhbkoh”bl \ ijhba\hevguc
fhf_gl \j_f_gb g_ k\yaZgguc k fhf_glhf \j_f_gb gZklmile_gby kh[ulbc
kdh]h ihlhdz k izjZf_ljhf
Jixkfhljbf ihemkbgjhgguc ihlhd kh[ulbc \lhjh]lh ihjy~rdZ ijb _]h g_
gZ[ex"Z_fhkib D mkeh\byf fZl_fZlbg_kdhc fh”_eb baeh’  _gghc \ur_
mkeh\by nmgdpbhgbjh\Zgby ihlhdZ \ ko_f_ k ijhre_\Zxsbfky fzjl\uf
Ko_fZ nhjfbjh\Zgby gZ[eXMBEdEZhKh[iulbc hij_"_ey_Iky k& "mxsbf h[j
ahf
lhke_ dzZ ~h]h azj_]bkljbjh\Zggh]lh \WflhH[wllbyj bfk @brgih]h ihl
dZ «d ,gZklmiZ_1 i_jbh» fzjl\h]h \j_f_gb nbdkbjh\Zlggh¢_®ebl_evghklb
gb_ dhlhjhlh dZz°~h_ ihke_"rixs khfbtb_ g_ gZ[ex"Z_lhy h”gzZdh ij
Ne \Z 1 i_jbh®r g gZ[ex™*Z_fhklb bkoh”~gh]lh ihlhdZ gZ ntbdkbjh\Zggmx -
ijhre_\Zxs__ky fzjl\h_ \j_fy Ilhke_ hdhgqgzZgby i_jbh*Z g_gZ[ex"Z_f
gZklmib\r__ kh[ulb_ kgh\Z kha”Z_| i_jbh2eflzlil'evmikii bf gb
LzZzdbf h[jzahf ihkdhevdm kh[ulby gZkimizZxl \ kemqZclgu_ fhf_glu \j_
sbc i_jbh® g_gZ[ex”Z_fhklb yley_ Iky kemgZcghc \_ebgbghc
JZkkfhlj_\ \k_\hafh gu_ \_jhylghklb i_j _®Dtheh\khjkihgkbky
khklhy@bi,j 1,2, fh gh \uibkZlv fZljbpu bgnbgbl_abfZevguo oZzZjzdl_jbk

Do bD: lijhp Kkkip

0
D o .
o, | .0 PD O " Ql, OPO D,
1 O Q "
We f_glzfb fzDjbpweyxlky bgl_gkblghklb i_j_ohthbajtkp_kkz
klhygby \ khklhylglmiek gz f kh[ulby ihlhdZ G_"~bZ]lhgZlevgu_ we_f_ gl
jbpbg £tbgl_gkb\ghklb i_j_oh”h\ ba khklhygby \ khklhygb_[_a gZklmie
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ihlhdZz >bZ]lhgZevgu_ we_fDygtbdlZIghpughklb \uoh”~Z t)jbp_kkZ
k\hbo khklhygbc \aylu_ k gjfle\dhdadeh"

>ey gZley~ghklb gZjbbkrzg ijbf_j \hagbdZxs_c kblmZpbb |
t.t,..t,.. i fhf_glu gZklmie_gby kh[ulbc \ gZ[ex~Z_fhf ihlhd_ nhjfbjh
i_jbh~rh\ fzjl\h]lh \j_f_gb ~elll _hdhaglgkld_gh aZrljboh\Zggufb k_jufb
ijyfhm]hewvgbd h[sbc i_jbh® g_gZ[ex~Z_fhklb h[hagZq_g qzjguf azdjz
ijyfhm]l]hevgbdhf qgzjgufb azdjzZr_ggufb djm dzZfb h[hagZq_gu kh[ulb
ojhgghlh ihlhdZ \lhjh]lh ihjy*dZ g_"hklilmigu_ “ey gZ[ex"_gby

Mt) 4
PI/U(}‘I [ }\1) }3;2'/(;\.[ [A,) Pjrz'/(?\, [%,)
1 Fy Fy
P2, |,) P R)
A, v v +
Peanuzauus mponecga A('t )

A

PI”J (Ay|2;)

2
5

2
v

HcxoqHEBIH TOTOK COOBITHI

& PN . F.
A7 A~ <

ay
A g
[
a
G
¢

g
Fa
G
"

~.

%% W’r

q)OpMHpOB HUC MEPUOA0B HEeHAOMIOTaeMOCTH

OO0l nepHo H¢HAOMI0IASMOCTH|

t, t 1, z, t t 7
Habmomaemerit motok e
Jbk Nhjfbjh\Zgb_ gZ[ex~Z_fhlh ihlhdZ kh[ulbc
2.Bfblpbhggh_ fh*_ebjh\Zgb_

BfblZzpbhggzy #hwlhedhfivxl_jgZy ijh]jzffZz dhlhjZy himku\Z_I kljmd]I
jm b \hkijhba\h”bl ih\_~_gb_ j_Zevghc kbkl_fu \h \j_f _gb BfblZpbh
ihalhey | ihemqZlv ih*"jh[gmx klZlbklbdm h jZaebgqguo Zki_dlZo nmg
kbk fu \ az\bkbfhklb hl \oh~guo ~Zgguo

BfblZzpbhggzy fh”_ev bkke_"m_fh]lh ihlhdZ kh[ulbc ihkljh_gZ k ihfh
h[jZlguo nmgogd@bclmkOvragZq_gb_ “ebl_evghklb ij_[u\Zgby ijhp_kkZ
khklhygbb KemqgZcg2y™elelbghkld ij [ulZgby ijhp\_kkElhygbb
tbf__| nmgdpbx jZkijF't ePgWwy 1 e', tt0 < khhI\_lkl\bbh k f_I
"hf h[hagZAgbf Bf __J1e",tt0 Ih]*"Z In1 J hldm”Z gZoh”bf
nhjfmem fh” _ebjh\Zgby agZqg_gbc “ebl_evghklb bgl_j\gé&h\ ij [ulZgby

khklhygtbblTInl J, T"‘onl\; +jZ\ghf_jgh jZkij_~ ezggZy gZ bgl_j\Ze _
kemqgZcgZy \pebghrgzjZf_Ilju ihlhdZ
3.;ehdko_fzZ bfblZpbhgghlh fh~r_ebjh\Zgby ihlhdZz

GZ jbkij_~klz\e _gZzkpetid Ze]hjblfz bfblZpbhggh]h fh* _ebjh\Zgby i
emkbgojhggh]lh ihlhdZ kh[ulbc \lIhjh]lh ihjyrdZ \ ko _f_ k ijh”e_ \Zxsbf]
\j f g f
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:
L=t s L=tz
bnok 3
RAN(O 1)=
0 1 L 1) =
tyl = S/\) n(1 xw) o
ty2 = (1/ Anexa) )
mm(ty V2) ty

ty = -(1/22)Ln(1-X)
T2=t

t=tsty
1d2=1d1

HET aa
t=Tm
RAN(D, 1) = X
i
td.1 =t td1=t
td1=td1+T td1=td1+T
1 T ty.s = -(1L2)Ln(1-X)
861204 BbIBOA T2=T2+tys
MACCHB NOTEPAHHbIX +1 Maccne + 1

d2=td1

td2=T2 td2=T2
td2=1d2+T td2=td2+T
I ]
BBIBOO BBIBOJ
MaCCHB NOTEPRAHHBIX +1 MacCcHB + 1
bnox 5

Jbk ;ehido_fz bZpbhgghlh fh~_ebjh\Zgby ihemkbgojhggh]h ihlhdZ kh[ulbc \lhjh]h ihjy~d
\ ko_f_ k ijh~re_\Zxsbfky fzjl\uf \j_f_g_f

ljb ihkljh_gbbKehflu \\_* gu h[hagZqg_gby

1)Tm +£\j_fy fh” _ebjh\Zgby \j_fy gZ[ex”_gby aZ ihlhdhf

2)iZjzf_lju ihlhd2Z ,L2 + ;,al +.5,a2 +.;

3)\_jhylghklb 3RP® p, 6 ,P12+xp® P, ,P21xp"Y ,p,, 6 P.22i

RY P,
4H)RAN (0,1) +~ZIgbd kemqgqZcguo gqbk_e jzZ\ghf_jgh jZzkij_~ze_gguo gZ |
[0,1);
5L 1 _dms__ khklhygb_ ihlhdZz
6)t tl_dms__ \j_fy fh*_ebjh\Zgby
Nty £72ebl_evghklv ij_[ulZgbytijhg_IkkfZkhklhygbyo W\ W\
jbh~ru f_"~m kh[ulbWwfbkhklhygbb ijhp ikkiZj\hc b \lhjmc ke
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gZcghc \_ebgbg_ khhI\_Hil\jghgh f WAnV kh[ulbyfb imZkkhgh\kdh]h
ihlhdz k izjzfyljhf
8)SV tkemqgZcgZy \_ebgbgzZz ih dhlhjhc j_Zebah\Zeky fbgbfZevguc i_
kh[ulbyfb-fA khklhyghbb
9td.1,td.2+ijZ\Zy ]jZgbpzZ i_jbh~Z g_gZzZ[ekDZf fhikkbhygtyo k
hi\_Iklggh
10)T2 +~*hihegbl_evgZy i_j_f_ggZy agZqg_gby \j_f_gb h”_ebjh\Zgby
klhygbb
J_amevlZlhf jZ[hlu ZelhjblfZz y\eyt Iky .\_tlhijhf_glh\ \]j
f_gb gZklmie_gby kh[ulbc ihemkbgojhggh]lh ihlhdzZ \lhjh]lh ihjy*rdZ \ k¢
\Zxsbky fzjl\uf \j_f_g_O t~t, .. t T

HibkzZgb_ [ehdh\ ij_~klZ\e_g3yuo gZ jbk

;ehd GZqzeh Ze]lhjblfZz bgbpbzZebazpby izjzf_Ijh\

;ehd Jhau]jur gZqZevgh]h khklhyigyby ijhp_kkZ

;ehd 1_j_dexqg_gb_ bfblZpbhgghc fh~_eb fijhpn KkKkIhygbyfb

;ehd =_g_jzZpby "ebl_evghklb bgl_j\Zez f_""m kfthkhikfgbyfb ihlhdz

ygbb ijhp_(RkZ

;ehd =_g_jZpby "ebl_evghklb bgl_j\ZezZ f_""m khfkkhygbyfb ihlhdZz

klhygbb ijhpi)kkZz

;ehd AZ\ _jr_gb_ ZelhjblfZ ih “hkllgbygbb agz

GZ jbkij_~klz\e_g j_amevlzl jZ[hlu ijh]jzffu \ \b~_ kdjbgrhlz ]~_ it
hrgZ ba j_ZebazZpbc ihemkbojhggh]h ihlhdZ kh[ulbc \lhjh]lh ihjy~rdZzZ \
\Zxsbfky fzjl\uf \j_f_g f < j_ZebadpblhyggkhihghemqgqZckh]lh ijhp_
kz(t) kbgbf b a_ezguf p\_Ihf ij_~klZ\e_gu i_jbh”u f_"~mh kh[ulbyfb k]_
\Zggu_ i_j\hc b \lIhjhc kemgZcghc \_ebgbgzfb khig\ijhiplk_ggh \ khklhy
k Z(t).

Mapan, Trm: Mapaw. T Mapass. I1: Mapas. 12: Mapaw. a1 Mapau. a2: Bep-tu P.11: Bep-u P.1.2: Bep-e P21 Bep-e P2.2
35 0 15 0a 5] 03 07 03 o7

LT e TR BT AL

I
|
|
\
[ | I

L

)i
== 5]
i

ok )|
t [ [ ®oot 6 17 tB ¢ i) il 112 113 11815 416 t17 118 ¢t

Jbk Kdjbgrhl ijh]jzffu
4.K1ZIbklbg_kdb_ wdki_jbf_glu

0:J:DL?JBKLBDB IHLHD:

<\_~ f kemqgZtgabgbzyurebl_evghklv bgl_j\ZezZ f_""m gZ[ex"Z_fufb
kh[ulbyfbtrebl_evghklv i_jbh?Z g_gZ[ex"Z_ thkbd idVigthRlv ij
[uN\Zgby ijhp (tkkZf khklihygbk” ebl_evghklv ij_[u\Zgbytijhip_kkZ
2-f khklhygbb

9 120 {1l w02 w3 R4 56 w7ws
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l[jh\h~bIKY 100 j ZebazZpbc ijhp)_ kkz j_Zebaijﬂ,TN bf f
\u[hjdinbgl_j\Zeh\ f_""m kh[ulbyfb \ gZ[ex"W,_fW.,ilehdgqm
ey |ky agZg_gb_ hp_gdb kj_"g_]h keang&gghcj V elhabmhub

|
@ %: M AZI_f jZkkgblu\Z_lky hp_gdZ kj_~g_lh2iemgaAEghc \_ebgbgu
j_ZebaZpl\lQ/W%h:‘O"v.
i
:gZeh]bggh gZoh”blky agZq_gb_ hp_gdhj-icjj gepnZehb
5 i o Yoo Lo
E:l)IiIlL’@ Iilllj(’@ I|I1§.

AZl_f\ugqbkey Iky hp_gdZ kjih"yk Nnj_ ZebaZpbyf
MO = 1@ MK = 1&, K = 1T&.
Ozjzdl_jbklbdZfb ihlhdZ [m”_f kqgblZlv

MO thp_gdZ kj_"~g_c ~ebl_eVvadXlb bgh kh[ulbyfb \ gZ[ex"Z_fhf
inlhd MP thp_gdz kj_~g_]h i_jbh”"Z g_gZ[exM2 Kihkhp izl Z

kj_"g_c "ebl_evghklb ij_[u\ZgBby\ i-jh[d(_hH(HZyglb@l@ +hp_gdZz
ki_"g_c "ebdhklb ij [ulZgby i{hph KkEhklhygbb

WDKI?JBF?GLMklZgh\e_gb_ klZpbhgZzZjghlh j_"bfZ nmmgdpbhgbjh\Zc
lhdZz

Baf_gy_Iky \j_fy fhr_dRhjhhzgby \j_f_gb ~h "~ \j_f_ghzk r
]hf Nbdkbjmxlky izZjzf_lju ihlhdz yIdkKkig g Ikzjzdl_jbklbd
ihlhdZ Bkoh”gu_ ~Zggu_ ey WwWdRklpphe g \ I4keke_ggu_ |
amevlZlu i RlZ[e

LZ[ebpZ
Bkoh”~gu_ ~Zggu_ ~ey wdki_jbf_glZz
T 1 2 -1 2 R(l) 1p1 R(l) 2 pl F;(Z) 1p1 Fim 2 p1
01 ] 15| 09 11 0.2 0.3 0.7 04 0.6
LZ[ebdZ
J_amevlZlu wdki_jibf_glz
Tm 100 200 300 « 2900 3000 « 3900 4000
MO @ 1.0403| 1.0203| 1.0322 « 1.0306 | 1.0305 « 1.0268 1.0291
MO P 0.1055 0.1052| 0.1053 « 0.1055| 0.1054 « 0.1054 0.1054
MO @ 0.5752 0.5872| 05770 « 0.5854 | 0.5872 « 0.5858 0.5802
MO ® 51510 | 49356 | 5.0463 « 5.0029 | 5.0004 « 49732 4.9801

GZ jbk ij_~klZ\e gu ]jZnbdb azZ\bkbfhkl_ cMd@jaOjbkibd
MK bMK hi \j_f_gb fhr_ebjh\Zgby
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0.98

1.00 1 0.1060 -

=
=]
~N

[ ]

L ]
° o
0® %%00%0,,000000%000% 00 00%0% 0,0

(L]
°?

0.1055 -

M(ksi)

0ge® 0,_0° 000 ¢ 0 0g,0%%,° °
P ™ ..-.O,-O.uoo.l

M(tau)

=
o
&

1@
0.1050 4
1.06

0.1045 L5

0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Tm Tm
Jbk =jzZnbd az\bkW Kk hhT, Jbk =jznbd az\bkNd kX htT,
0.62 5.4 4
0.60 V. 52 ,
= L] [ ] = [ ]
£ 058 4 ...." o® 90%0%" 0,00,0%% %%, 0, & 5.0 .' o o0° o...‘...o‘. 00%e%0%%¢ % 20000
= = L]
0.56 481
0.54 A 4.6
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Tm Tm
Jbk =jZdbaZ\bkbeﬁ"2|@ h Ty, Jbk =jZnbd aZ\kaZQI@(Hh)ITm

<U<H> 1h gbke_gguf b ]jZnbg_kdbf j_amevlzZIlZf \bAhgh mklzZgh\e_
gZjghlh j_"bfz ijb \j_f_gb fh T ett3pR0Z gy f_gb | dgdtbp KYj_
gbo agZqg_gbc klj_fylky d ihklhygguf \_ebgbgzZf < ~Zevg_crbo wdki_j
bkihevah\Zlvky agZq_gb_ \j_f_gh, f8BO00ebjh\Zdgbygb

WDKI?IJBF?GLAZ\bkbfhklv ozZjzdl_jbklibd ihlhdZ hl ~ebl_evghklb fz

\j_f_dh
Baf_gy_|ky “ebl_evghklv fzjITt]h \jAf \gbf_gb M \j_f_gb
k rZ]hf < dZ'~hc j_Zebadphb3D0BZ~*Z2Alky_gb NbdkbjEXxIky iZ]

f lju ihlhdZ Bkke_"m_Ilky baf g _gb_o0zZjzdl _jbklbd ihlhdzZ \ aZ\bkbfh
T Bkoh”gu_ ~"Zggu_ "“ey wdKki*kbZ\glfu \ Ifteke _ggu_j ameviZlu
i1z«

LZ[eb®Z
Bkoh”gu_ ~Zggu_ “ey wdki_jbf_glZz
Tm 1 2 -1 -2 Pl(l) 1 p 1 P1(1) 2 pl le 1 p 1 P1(2) 2 p 1
3000 15| 09 | 11 | 02 0.3 0.7 0.4 0.6
LZ[ebdpZ
J_ameviZlu wdki_pbf_glz
T 0.1 0.2 03 | « 0.8 0.9 « 13 14 15

MO & 1.0283 | 11425 | 14191 | « | 21771 | 24380 « 3.7581 | 4.1974 | 4.6929

MOP 0.1054 | 0.2225 | 03532 | « | 1.2675 | 15206 « 24590 | 3.2843 | 3.7799

l\/p@ 05830 | 0.5864 | 05843 | « | 05820 | 0.5829 « 0.5839 | 0.5892 | 0.5866
l\/p@ 50235 | 4.9966 | 4.9906 | « | 50083 | 4.9805 « 5.0080 | 5.0047 | 5.0358
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GZ jbK ij_~klZ\e_gu ]jZnbdb azZ\bkbfhkl_c \ugbkldyghfuo o0zjzdl_jb
IhdEP @, MO P, MK, MK hl ~ebl_evghklb fzjl\h]h \j_f_gb

[ ] [ ]
[ ] [ ]
41 [ ] 3 [ ]
[ ] [ ]
%3 LJ 52 ®
H o = !
[ ] [ ]
2 ° 1 ]
o ° ‘ o * *
11 e ° [ ] o ° ° [ ]
02 04 06 08 10 12 14 02 04 06 08 10 12 14
T T
Jbk =jzZnbd az\b kNI KkhtT Jbk =jznbd az\bknI X hor
0.62 5.4
_0.60 A52
ﬁmﬁo‘o'ﬂ...oo’.'.' gs.u-'..oo'oo..‘o.o‘
= =
0.56 4.8
0.54 4.6 . i . ‘ . ‘ ‘
0.2 0.4 0.6 0.8 1.0 1.2 1.4 0.2 0.4 0.6 0.8 1.0 1.2 1.4
T T
Jbk =jZnbd aZz\bkW Kk T Jbk =jZnbd az\bkMIKxIbIT

<U<H> Ba gbke_gguo b ]JjZnbqg_kdbo j_amevIZlh\ \bihgh qlh k jhkl
kilb fzjl\h]lh \j_T_ jgBIml agZM_)@bpl\pP Jhkl “ebl_evghklb fzjl\h]h
\j_f_gb \e_qgzl aZ kh[hc jhkl i_jbh"Z g_gZ[ex"Z_fhklb uihwlhfm gZklm
Iby bkoh”rgh]lh ihlhdZ gzZs_ g_ gZ[ex~Zxlky b khhI\_IklI\_ggh agZq_g!
bgl_j\zez f_""m gZ[ex"Z_fufb kepubyZblkyW\ Fh gh azf ablv qlh ag
q_gbP® bMOK® ihqglb g_ baf_gyxlky LZdh_ ih\_~_gb_ wlbo hp_ghd h[

ky | _f qglh agZq_gby kemqgZadgug \ aebbbgl g ihkj_ ~kI\_ggh hl agZq
gby ~ebl_evghklb ¥jzji\ kth

WDKI?JBF?GLBkke _~h\Zgb_ azMKdfihklbgl_ gkb\ghkjllb

p_kki \ khklhggbb

ljb\ _7rzf "\Z kemgZyhf kemdZebqgb\Z _Iky \_jhylghklvhi_ j oh”Z ij
p_kk@® ba-]h \h_ khklhygb_ ih h[_bf keetbgbogdfih Whjhf kemqgZ _
m\_ebgb\Z_Iky \_jhylghklnf kkkdhwigghb ih h[_bf kemqgZcguf \_ebqgbgzf
h[hbo kemqgZyo Taz3@dIky \j_f_gb bkoh”gu_ ~Zggu_ "8y wdki_jbf_gl
azZnbdkbjh\Zgu \ k&lreqZb \ 1Z[ekmqZc 1Zjzf_Jjbaf_gy_Ilky hl
~h k rZ]hf Qbke_ _ggu_ j_ameviZhNewikilhbd \ghgh]h kemqgzZ _\
ij_~"klz\e_gu \ lB[ekhhlI\_IkI\ _ggh

GZ jbk kemqgzb jbk kemqgZcj_"~klZ\e_gu ]jZnbdb azZzWkbfhkl_c o

jzdl_jbkbbichIhn2K® hl agzq_gby iZyZf 1jz
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LZ[ebpZ
Bkoh”gu_ ~Zggu_ "ey wdki kidbmhdpa

Tm T 2 -1 2 Pl(l) 1 p 1 Pl(l) 2 p 1 le 1 p 1 Pl(Z) 2 p 1

3000 | 01| 02| 11 | 0.2 0.3 0.7 0.3 0.7
LZ[eb®Z
J_ameviZlu wdki_jbfkegizyc
1 05 1.0 15 « 3.5 4.0 45 5.0
MO @ 0.8950 | 0.6789 0.5494 « 0.3131 0.2793 0.2553 0.2346
0.8 4
.
M(etal)0.6 4 .
L]
0.4 4 L]
* L ]
[ ] ° -
1 2 3 4 5
[}
Jbk =jznbd az\bkMIKKIbl; kemdgc
LZ[ebpZ
Bkohrgu_ "Zfgwy wdki_jbf_gkZ2m@gyZc
Tm T 2 -1 2 Pl(l) 1 pl Pl(l) 2 p 1 le 1 pl Pl(Z) 2 pl
3000 | 01| 02 | 11| 0.2 0.7 0.3 0.7 0.3
LZ[eb®Z

J_ameviZlu wdki_jbfkegiZgyYc

1 0.5 1.0 15 « 35 4.0 45 5.0
MO K 20658 | 15897 | 1.2765 « | 07210 | 0.6545| 05961 | 0.5469

2.00

1.75 A

1.50
M(etal)

1.25

1.00 4

[ ]
0.75

° L ]
0.50 . : . . e
1 2 3 4 5

11

Jbk =jzZnbd az\bkMIKkIbl, kem@yc

<U<H> Ba gbke_gguo b ]jZnbg_kdbo j_amevIZlh\ \b*gh qlh ijb
agZq_gbyo izjzfady_ oW jZaebggu WIh k\yazgh ik jikhf glh \
kemadZjhylghklv i_j_clb Rinklhygb_ih h[_bf kemqgZcguf \_ebgbgzZf \ur_
khhi\_IkI\_ggh Kk ijboh~hf kh[ulby ihlhdz \ i_j\h@) gkslhygbb ijhp_kk
Abl \R_ khklhygb\lhjhfi &mqgq¥Z jhylghklv hklZfvklgkihygbb ih h[_bf
kemqgZcguf \_ebgbgzZf \ur_ b khhI\_IkI\_ggh k ijb&hgBEs kh[ulby ijhp_
hklzzlkyf\khklhygbb ihwlhfml\/@@Zdngbry_ H”rgzZdh \ h[hbo kemgZyo k

jhkihf izjzf_Jjg@zperzZ_Ilky mf_gvr_gb_l\/ﬁ")g@q_vgbry k\yvazgh k I_f qlh

ijb m\_ebqg_gbb ag@iqZgHly lky ihlhd khffkibicihygbb b jhaa]jur m
Ib beb hklZlvky ijbpjhdkioh” bl qZs_ : lzd\HZzd&emqgrhylghklv

3C



mclb \u

r_

1h khklhygby

Zhyhf kemlyg@Z f _gvr_

gh \k_ " _

_kI\t) hhotihipl-kia

WDKI?JBF?GLBkke _~h\Zgb_ azZMK®fikibgl_gkb\ghkjlb

p_kk@\ khklhyS$bb
f M\Z kelmdkZyi\ j\hf kenmpZiZahg bgdfyghl

lib\

N

rZ]nhf

i_j\hlh b \lhjh]h Kgm&ZZ\e gu

Alnjhfthl
\j f_gb AZnbdkbjm _f

Ah
iZjzf

_lju

k rz]ht

< h[hbo KEm@&WYo "azZ”Zzf
ihihdzZ[é& IQkke _ggu_ j ameviZlu
khhi\_IkINZjgeg b

~h

LZ[ebDZ
Bkoh”gu_ ~Zggu_ “ey wdki kjdrh A&
Tm T 1 2 -1 Fi(l) 1 p 1 Pl(l) 2 p 1 Pi(Z) 1 p 1 Pl(Z) 2 p 1
3000 01 ] 15| 02 | 11 04 0.6 0.6 0.4
LZ[eb}0z
J_ameviZlu wdki_jbfkgmagyc
.2 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
MO B 10043 49.45 3310 24.95 20.04 16.76 14.29 1273 1123 9.96

GZ jbk kemgzb jbk

jzdl_jbklbdb MYl agzZq_gby iZpzf_1jz

kemqgZzZcj_"~klzZ\e_gu ]jZnbdb azZzWwkbfhkl_c o

100

80

M(eta2) 60

40

20

0.02

0.04

0.06

a2

0.08

0.10

Jbk =jzZnbd aZ\bkl@l@(Hh)I.z kemdyc
LZ[eb¥Z
Bkoh”gu_ ~Zggu_ “ey wdki kibh A&
Tm T 1 2 a1 PY P, PY P, P P, R? P,
3000 01| 15| 0.2 11 04 0.6 0.6 04
LZ[eb}z
J_ameviZlu wdki_jbfkgmagy c
2 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0
Mo © 2006 | 1.002 | 0665| 0501 | 0400 | 0.333| 0286 | 0249 | 0223 | 0.199
2.0 Y
15
M(eta2)
1.0 L]
L]
0.5 L] °
° . . . .
1 2 3 2 5
a2
Jbk =jZnbub&BEfhkMPK® hl, kem@gc
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<U<H> Ba gbke_gguo b [JjZnbqg_kdbo j_amevIZlh\ \Z*gh qlh k m\_
q_gby iZjZf.zlaqu_g@_@ \ h[hbo kemgZyo mf_gvrZ_Iky WIh k\lyaZgh k
glh izjzf djhij_~_ey_ | ™edhkev bgl_j\ZeZ ij_[u\Zgb®) Yhh{g_kkz
khklhygbb

AZdexqg_gb_

< ~Zgghc jZ[hl_ bkke_~h\Zg ihemkbgojhgguc ihlhd kh[ulbc \lhjh]kt
"mfy khklhygbyfb nmgdpbhgbjmxsbc \ mkeh\byo ijh*e_\Zxs_]hky fzj
gb nbdkbjh\Zgghc "ebl_eyghkZbbflhklpbhggzZy fh”_ev ~Zggh]h ihlhdZz
\b”_ ijh]jzffgh]lh dh”~Z gZ yaud_ ijh]jzffbjh\Zzgby 3\WKRQ k bkihevah\
guo [b[ebhl_d QXPS\ WNLQWHU PDWSORWOLE b I ~

:gZeba dhjj_dlghklb j_amevlZlh\ ijh\_~zgguo klZlbkibg_kdbo wdki_
NZzlhafh ghklv mI\_j"~zZIlv qgqlh ihemq_gZ jZ[hlhkihkh[gZzy fh”_ev g_ i
szy fzl_fZlbq_kdhc fh”_eb ihlhdZz

EBL2:LMJ:

1. Erlang A.K. The theory of probabilities and telephone conversations // Nyt Tidsskrift for Matematik BSeria
1909. +Vol 20,is. B. +P.3389.
2.0bggbd JZ[hlu ih fZI_fZlbg_kdhc I_hjbb fZkkh\RWh h NdeafiZb\Zay h3B6C.
3.G_"_evk&ZyHp_gdzZ khklhygbc ~\Z ~u klhoZklbq_kdhtoL hlikkid hB ak\z[lu ldwk I\ h
Lhfkdh]h 1Thkm~ZjkI\_ggh]h mapbx2ijkibl_1Z
4. LmfZrdbgBHp_gdZ khklhygbc “ebl_evghklb f_jl\hlh \j_f_gb b izZjzmljh\ jZkij_~_e_gb)
kbgojhgghf ihlhd_ kh[ulbc \Ihjh]lh ihjyr"dZ-fZItbgZrmddZg2L ntked +154 k
5. Kh[hvFQbke_ggu_ f_Ih™~DEhgH_i F GZm#A2k

<U<H> MJ:<G?GBY FBEH< < A:>:Q? HP?2GBY

>EBL?EVGHKLB IJH>K82=HKY F,JL<H=H XRH?GB
< J?DMJJI?GLGHF H;HK5GHF
:KBGOJHGGHF IHLHBI?ZULBC

G_~_evkd&Zy |hghfzj_gcdh

Lhfkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_I
ludne@nail.ru, valya.ponomarenko.00@mail.ru

<\_"_gb_

< ~Zgghc jZ[hl_ jzkkfzZljb\Z |Iky h[h[szgguc Zkbgojhbgguc ihlhd khJt
Ne \Zxsbfky fzjl\uf \j_f g _f b \u\h?blky mjzZ\g_gb_ fhb glh\ ~ey hp_
|_evghklb fzjl\h]lh \j_f_gb FZI_fZlbg_kdZy fhlth ewlhakkAgp\Z
ky gZb[he__ ijb[eb _gghc d j_Zevghklb fhr_evx ihlhdh\ aZy\hd aZzij
gbc ijhl_dzZxsbo \ dhfivxl_jguo k_Iyo |_e_dhffmgbdZpbhgguo k_Ilyo b
>ey "\Z ~u klhozklbg_kdh]h ihlhdZ ozjzdl_jgh ke_"mx%__ khijh\h ~Z
gw ijhp_kk y\ey |ky ijbgpbibZevgh g_gZzZ[ex"Z_fuf b flf_glu gZklimie
Ibc kemgZcgu >\Z ~u klhoZklbq_kdb_ ihlhdb ~_eylky gZ "\Z deZkkZ
highkylky ihlhdb bgl_gkb\ghklv dhlhjuo _klv g _ij_jukg@c #bmqgZcguc i
\lhjhfmihlhdk bgl_gkb\ghklvx \ \b&ihidiimk@glohh kemgZcgh]h ijhp_kkZ k
dhg_qguf gbkehf kkkih@gbc

< [hevrhf dhebqg_kI\_ jZ[hl ih I_hjbb fZkkh\h]h h[kem b\zZgby j_rzZxl
dh]~Z \k_ kh[ulby \oh”ys_]h ihlhdzZ ~hklmigu "ey gZ[ex¥_gby h~*gzZdh
"Ze _dh g_ \k_]*Z khhI\_IkI\m_1 j_Zevghklb I d \ j_Zevguo kbkl_fZo \
kihkh[gh ihjh~blv i_jbh” fzjl\h]h \j_f_gb “ey j_]bkljbjmxs_]h ijb[hjzZ <
wlhlh i_jbh”Z ~jm]b_ kh[ulby \oh”ys_1]h ihlhdZ klZgh\ylky g_gZ[ex"Z.
bgzql ijjyxlky @ Fzjl\h_ \j_fy ihjh ~Z_fh_ gzZklimib\rbf kh[ulb_f y\ey_
g_dhlhjhf jhr_ bkdZ Zxsbf nzZdlhjhf ijb j_r_gbb jZaebqgqfgh]lh jh"Z az":
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gby khklhygbc ihlhdZ beb ~_ _]h izjzf_Ijh\ ih fhf_glzf gZklmie_ghby
gZlex"Z_fhf ihlhd_

< jZ[hl20 @ j_r_gu azZ™~"Zgqb hp_gb\Zgby ~ebl_evghklb fzjl\h]h \j_f_
gZklmib\rb_ \'I_qg_gb_ i_jbh~Z fzjl\h]lh \j_f_gb kh[ulby g_ \uaul\zZx!| _]h
g_ijhre_\zZxs__ky fzjl\h_ \j_fy Fzjl\h_ \j_fy fh™ _| bf_dv nbdkbjh\Zgg
| _evghklv eb[h [ulvfkemqgZcgu

Ihihd jzkkfzljb\Z_fuc \ “"Zgghc jZ[hl_ hlghkblky dh \lhjhfm deZk
klhoZzklbg_kdbo ihlhdh\ b ij_"ihez]Z_Ilky qlh khJulb_ hgZklmib\r__ \
nNZ fzjl\h]h \j_f_gb ohly b g_ gZ[ex*Z_Iky \kz “~_ kihkh[gh ijh*eblv h
g_gZ[ex"Zbftbkloh~ghlh ihlhdz ijh*re_\Zxs__ky fzjl\h_ Bj_fy ljb wlhf
gbfz _Iky qlh fzjl\h_ \j_fy bf__| nbdkbjh\Zggmx ~ebl_evghklv

< gZklhys_c jZ[hl_ y\eyxs_cky ijh*he  _gb_f bkke @hW\Zgby gZqZzZlt
\h~blky mjzZ\g_gb_ fhf_glh\ ~ey j_r_gbyyaZ'wqgle vigh kgt \Zzgb\h]h
\j_f_gb \ h[h[szgghf Zkbgojhgghf ihlhd_ kh[ulbc nmgdpbhgbjmxs_f \
ijhre_\Zxs_]lhky fzjl\h]h \j_f_gb

1.FZl_fZlbq_kdZy fh~_ev ihlhdZ

JZkkfzZljb\Z _Iky h[h[szgguc Zkbgojhgguc ihlhd kh[utbc h[ezZ”"Zxsb
sbfb k\hckI\ZfklIZpbhgZjghklphnylghklgu_ k\hckl\Z ihlhdzZ g_ azZ\bkyl h
\u[jZggh]h bgl_j\Zzez \j_f_gb gz V) K dgtzg ghklyy \hafh ghklv
gZklmie_gby “\mo beb [he__ kh[ulbc \ h*bg b3)lgiZzebdhbf gl \j_f_gb
ke " cklAbyjz Z | kh[hc vaZafg\bkbfhklv ih\_~_gby ihlhdz \ g_i_j_k_d
xsboky f_""m kh[hc ijhf_"mldZo \j_f_gb

Khijh\h *Zxsbc ijhp_kk "Zggh)ly\ehikZ ijbgpbibZevgh g _gZJ[e
NZ _fuf dmkhgdhygguf kemqgZcguf ijhp_kkhf k "\@&GbSkhklhyfgbyfb
JhVhjblv qglhl Bf klh khklgyighp kktx _ke®) (i 1,2, QO 'OO0.
>ebl_evghklv ij_[u\ZgbytifpnbhkkdGlybey Iky kemgZcghc \_ebgbghc k
nmgdpb_c jZkij_F(¢ _gky*, tt0,i 1,2 < I_g_gb_ \j_f_gb ij_[u\Zgby
ijhp_KkkZ \ khklhygbthf | f_klh imZkkhgh\kdbc ihlhd kh[ulbc k iZjzf_Ij
1 Vl_qg_gb_ \j_f_gb ij_[ul\Zzghy\ikhklkkGbbimZkkhgh\kddc ihlh
kh[ulbc k izZzjzf,ljhf

< fhf_gl i_j_oh”Z khijh\h ~Zxs_]h kemgqZ)clga ]khkjhSgkkyZ
khklhy&bk \ _jhylghg(Oxpd 1) bgbpbbjm_Iky “hihegbl_evgth_ kh[ulb_ ihl
dz \ khklihSygbhtpzqzez i_jSoh® bazlgZklmie_gb_ ~hiheglhl_evghlh k
[ulby S :gZeh]lbggh ijb i_j_oh”_ khijh\h ~Zxs_]h kethqQZcghlh ijhp_k
khklhy&by khklhytk \_jhylghg(0xgd 1) bgbpbbjm_Iky ~hihegbl_evgh_
kh[ulb_ ihlhdZ \ kBklkgghBeZoih}S$HaS azl_f gZklmie_gb_ "hiheg
| _evghlh kh[8)by \

< fhf_gl gZklmie_gby dZ ~h]lh kh[ulby ihlhdZ gzZklmhzZ_1 i_jbh” g_g
klb kh[ulbc nbdkbjh\Zgghc Nelfizjlewngh¥jlbfy 1Zd qlh ~jm]b_ kh[ulby
gZklimib\rb_ \ I _qg_gb L \grhkdmigu gZ[ex® _gbx DZ ~h_Zkh[ulb_ g_g
[ex*Z_fh_ \ 1_q_gb_ fzjl\h]lh \j_f_gb \uaulzZ_I ijh*re_ghbh_ i_jbh”~Z g_g
kilb gz \_eblgbgm[ex*ZIlvky [m”_| ebrv |h kh[ulb_ dhlhjh_ gZklmibet
hdhgqzZgby ihke_~g_Jh i_jbh~Z g _gZ[ex™Z_fhklb

GZ jbkijb\~ _gZ ko_fZ nhjfbjh\Zgby gZ[ex~Z_fh]lh ihlhdZ kh[ulbc b
j_ZebaZpbc khijh\h ~Zxs_1b ijjfpthlgZqg_gby ijhp \kkZklhygbb
S, i 12 t,t,.. £fhf_glu \j_f_gb gZklmie_gby kh[ulbc \IgAB[ex Z_fhf ih
GZ[ex"Z_fu_ kh[ulby h[hagZg_gu g_aZzZdjZr_ggufb dimzZfb Z g_gZ][¢
[ulby | _ g_"hkimigu_ gZpexfyZehnglbyw fzjiI\h]lh \j f gb Zh[hagZg_gu a
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djZr_ggufb djm 'dzZfb RIljboh\dhc h[hagZq_g i _jbh® g _gZ[ex™Z fhklb
jbh~ g _gZ[ex~Z _ffklellmgZcgZy \_ebgbgz
FZljbpu bgnbgbl_abfzZevguo ozZjzdl_jbklbd khijh\m@rzZxs_]h ijhp_

bf_xI \§O}:
Q b @ p, D . B,
@1 )b © B "ja, D
We f_glzfb fzDpbypweyxliky bgl_gkb\ghklb i_j_oh@h\bighlp kkz
klhygby \ kbgklhk gZklimie_gb_f kh[ulby ihlhdZ G_%bZ]hgZevgu_ we_
jbpb, +tbgl_gkb\ghklb i_j oh~h@ijbp KkiZhygby \ khkihyigh [_a gZklm
e_gby kh[ulby >bZ]hgZevgu_ wbBy tbgllu JEb)\ghkl|b \uoh”Z ijhp_kkz
@ ba k\hbo khklhygbk ij\mlypMhiheh guf agzZdhf
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HaGmo1aemplii MOTOK COOBITHIT
Jbk Nhjfbjh\Zgb_ gZ[ex~Z_fhlh ihlhdZ kh[ulbc
2.>\mf_jgZy iehlghklv \_jhylghklb
"ebl_evghkl_c “\mo kf_"guo bgl_j\Zeh\ Mkeh\by j_dmjj_glghklb
Imklty,t,,...t ,... xfhf_glu \j_f_gb gZklmie_gby kh[ulbc \ ihlhd_
E_ffa. Ihke_"h\ZI_evd‘@ﬂgl\v h[jZzam_fzZy kh\hdmighklvx fhf_glh\
gZklmie_gby kihtiu.lhe.. yley_Iky \eh _gghc p_i9x FZjdh\Z
H[hagzqWwft, t, W0, tagZd g”~ebl_evighlkkibgl_j\ZezZ fh *m k
k_~gbfb kh[utbbtth k 1,2,.. gZ[ex”*Z_fh]lh ihlhdz JzZkkfzljpb\Z_lky klzZpb
gZjguc j_"bf nmgdpbhgbjh\Zgby ihlhdZ ihwlhfm 7~ey iehlghklb \_jhyl
gbkijz\_~elp\W p(), WO, k. WIh iha\hey_| [_a h]jZgbqg_gby h[sghklb
kgblzZlv fhf_gl gZklmie_ gtbyZkg@ilgmex beb qlh Ih °_ kzZfh_ fhf_gl
gZklmie_gby kh[uWiQ. _klv
L hj fizlehlghk \_jhylghklb agZg_gbc "~ebl_evghklbhbgl j\Zez f_ "7
k_~gbfb kh[ulbyfb \ h[h[szgghf Zkbgojhggh[iOlhlhd_ bf__1 \b~"
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1 2 a
Z E Q p zo zD\/ 1 01 D2 Q D 1 2(1 mel q)(q’

z, 1210,z 1z zO.
L_hj_®ZKh\f_klgZy iehlghklv \_phyWhkeéebl_evghkl_ch*\mo k
k_"gbo_lkigZeh\ ~ey h[h[szggh]h Zkbgojhggh]h ihlh@B]:kh[ulbc bf__1 \b”"

PW.,Wp , W, W )JQZ—OZI?—lQ[%eW zEM ze g

W Qa, ,WO0,t
b.pz Q@ Op.,Dg,D, O, ®, pb,
z z QD OOpq,DPD
z, 1210, z zz0,
1"z,z hij_~_e_gu p W hij_~*_e_gu \ W *ely 12
Ba ZgZebaz ZxAhumkeh\by j_dmjj_glghklb b khhI\_IklI\mxsb_ iehlg

p( %
1.?kel® Op ., ,Dg,DO [hy Y 0 bp W nZdlhjbam_Ilky\ Ih*klZ

eyy mke®\bO p ,Dg , D\ gZoh”bf iehlghklv \aglzyl ghlotb” e
|_evghklb bgl_j\ZeZ f_"~m khk_"gBfb\khpi(\NoydhD , ®°* ¢,
WO < wlhf kemqgZ_ h[h[szgguc Zkbgojhgguc ihlhd \ujh™*Z Iky \ ijhkl_
2.?kel® Oq.,Dp,D® Ihfx Y 0 bp W nZdlhjbam_Ilky\ Ih*klZ
eyy mke@\bOq ,Dp , D\ gZoh”bf iehlghklv \_jhylghllb agZq_gbc »
|_evghklb bgl_j\Zez f_"~m khk_"gBf\b\bRpeW ydhD , @™ © ,
WO DZd b \ ij_ ~u”ms_f kemqZ_ h[h[szgguc Zkbgojhgguc ihlhd \uj}
ijhkl_crbc
3.?kel® Opg, DM Ih kh\f_klgZy iehlghklv p_jhWIlgZzidllbj
am_lky Ih*klZ\eyyOm&xed\BD M \(1), gZoh”bf iehlghklv \_jhylghklb
agZq_gbc "ebl_evghklb bgl_j\Zez f_""m g(Bk_~gbfb kh[ulbyfb

MW%WWO)§§,M%Ji£%£% 7 0. 3)

5 @
n

>Ze_ _ jZkkfzZljb\Z_lky j_dmjj\_géguecZihlhd
3.1j_h[jZzah\zZzgb_ EZiezZkZ iehlghklb \_jhylghklb
h[s_lh i_jbh~"Z g_gZ[ex"Z_fhklb

Imklv~rebl_evghklv his_]h i_jbh”r"Z g_gZ[ex”*Z_fhklb \ j_dmjj_glghf
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Kbkl_fu fZzkkh\h]h h[kem b\Zgby &02 y\eyxlky rbjhdh jZkijhkljZg
fzl_fZlbg_kdbfb fh”_eyfb j Zevguo nbabg_kdbo |_oghgg_kdbo wdhg
nhjfZpbhgguo kbkl _d bKkEH \dexqZxglh  _klI\h \oh”ysbo ihlthdh\ kh][

Ibc fgh _kl\h h[kem b\Zxsbo ijdpmhh\kl\h [mgd_jh\ gZdhibl_e_c
hg_j " _c bkpbiebgu h[kem b\Zgby

| _j\uc we_f_gl hij_"_eyxsbc KFH \dexqz_|I \ k_[y fgh  _klI\h jZaeb
ih\ ihlhdh\j\uf ba IZdbo ihlhdh\ "ey bkke_~h\Zgby b ijbh_g_gby \ I_hjb
\hlh h[kem ' b\Zgby LFH J[ue ijhkl_crbc klZpbhgZjguchimZkkhgh\kdb:
[ulbc H~”rgZdh \ gZklhys__ \j_fy fh~ _ev ijhkl_cr_]h ihlhdZ y\ey_Ilky ¢
ey hibkZgby j_Zevguo bgamhpflhgihhgignuh[s _gbc aZzZijhkhdh azZy\hd kh]
Ibc \ I _e_dhffmgbdZpbhgguo k_Iyo WIh k\yazZgh k |I_f qlh fzZl_fZlb
ijhkl _cr_]1h ihlhdZ g_ mqgblu\Z_1 jZzaghjh~rghklv i_j ~zZ\Z fuo ~Zgguo |
gmx \azZbfgmx dhjp @ phZdbf h[jZzahf Ijz[di\dgbyhkemtbeb ki
fmehf d jzZkkfhlj_gbx "~\Z ~u klhoZklbg_kdbo ihlhdh\h dhjj_ebjh\Zg:
dh\> i @ dhlhju_ y\eyxlky rbjhdh bkihevam_fhc fZl_fXlbg_kdhc fh"_
guo ihlhdh\ khh[s_gbc \ | e _dhffmgbdZpbhgguo kbkl _§fZo J]Jeh[Zevgu
guo k_Ilkgionlgbdh\uo k_lyo k\yab

Alhju jZ[hl ih LFH bkke_"mx| dzd ijZz\beh fzZl_fZlbq_kdb_ fh"_el
khfulbc dh]”~Z \k_ kh[ulby ihlhdZ ~hklmigu gZ[ex”_ghblx < j_Zevghkl
kljbjh\zggh_ kh[ulb_ fh™_I kha”~zZlv i_jbh~ f_jl\h]h \j_f_gb ~ey j_]bklj
ijb[hjz i_jbh” g_gZ[ex®»Z@hklb g_gb_ dhlhjh]h “"jm]b_ XZh[ulby ihlhdZz
gh\ylky g_~hklmigufb ~ey j_]bkljbjmxs_]lh ijb[hjzZ [|_jyxlky ljb wlhf |
r__ \Vl_qg_gb_ i_jbh~z f_jI\h]lh \j_f_gb kh[ulb_ fh™ _I dZd ijh*eblv h[sl]
g_gZ[ex"Z_fh&hBgih ihlhdz ijh~re_\zZxs__ky f_jl\h_ \j_fy 1Zd b g_ ij
\ZIv _1h g_ijhre_\Zxs__ky f_jlI\h_ \j_fy

Lzdbf h[jzahf f_jI\h_ \j_fy \ukimizZ_1| bkdZ Zxsbf nz&llhjhf ijb j_r_«
"Zg hp_gb\Zgby dzZd khkbh@gbikzdhbhdkh iZ2jZf@ljh\

< "Zggizdhl_ gZoh~blky hp_gdZ ~ebl_evghklb f_jl\h]h \j_f_gb \ j_dn
h{h[s_gghf ihemkbgojhgghf ihlhd_ kh[ulbc k ijh*re_\Zxsbfky f_jl\uf \j_
hkh[hf kemqgZ_ khhighr_gby izZjzf_Ijh\ ihlhdZ dzZd j_r_gb_ mjZ\g_gby
bfblzpbhgghc fh”r_eb ihMdkyijiZIbklbg_kdb_ wdki_jbf Ahlu k p_evx m
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gh\le _gby dzZq_kI\Z ihemqgqzZ_fuo hp_ghd b ijb\h*"blky ZgZeba ihemq ¢
j_amevlZlh\ hp_gb\Zgby

1.1hklzZzgh\dzZ az”~Zqghb

JZkkfzljb\Z _lky "\Z ~u klhozZklbqg_kdbc h[h[s_gguc themkbgojhggu
[ulbc khijiMBAxsbc ijhp_kk dhlhjh]h _-khkldmnkduyghjbgpbibZevgh
g_gZ[ex"Z_fuc kemqgZcgtc kihrpmkk khklhygby®b (kém~_f
Ihvhjblv qglh bf__I f_klh i_j\hg kihkphk&Z ihlhdz Otke b,
lh \lhjh_ khki&ydphp_kkZ ihlhdz QMO0 < I_q_gb_ \j_f_ggh]h
bgl_j\Zez @]"Z bf__1I f_klh imZkkhgh\kdbc ihlhd kh[ulbc k iZjZf_Ijh:
i L2. I_j_oh” ba ]Jhj\Wwhklhygby ijHp_kikzZ\Ihj¢(§. o S) \hafh _g
lhevdh \ fhf_gl gZklmie_gby kh[ulby ijb wlhf i_j_oh” lhkms_kl\ey_ Ik
klvp (0O p 1 k \_jhylghklpxjhp_k#) hklZ_NMNy_j\hf khklhygbb L
12z ~ebl_evghklv \j_f_gghlh bgl_j\ZezZ g9gZ dhlhhf a@Zq_gb_ ijhp_Kkl
mqgZkldzZ klzpbhgZjghk(tb \jhpj\kkZhklhygbb i _klv kemqZcgZy \_ebqgbc
wdkihg_gpbZevghc nmgdpb_cF{Xkijer**etthby @ Ijb wlihf "e
| _evghklv ij_[ul\Zgby {ithph RkZjhf khklhygbb jZkij_~_e_dZ ih wdkihg_g)
Zevghfm aB@hdme *,tt0.1_j_oh” ba \lhjh]h khklhyg@y\iibhp_kkZz
\h_ khklh¢®m_S) fh _| hkms_kl\eylvky \ ijhba\hevguc fhf_gl \j_f_gb
k\yvazZzgguc k fhf_glhf gZklmie_gby kh[ulby ihlhdZ ({tjbbiaj_oh”_ ijhp.
\lhjh]lh khklhygby \ i_j\h_ bgbpbbjm_Iky kG @ljhyhghédord /evgh _
khfulb_ \ i_j\hf khklhygbb | _ kgZgZeZ hkms_kl\ey_ Ikl i_j_oh”® Z aZz
ky “"hihegbl_evgh_ kh[ulb_ ljb wlhf [ehgqgZy fZljbpZ bgnbgbl_abfZe\
jbkibd ijhp (kkigbgbfz_I[4b"
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We f_glzfb fzDbypweyxlky bgl_gkb\ghklb i_j_ _oh(hbdjikp_kkz
klhygby \ khklhygb_ k gZklmie_gb_f kh[ulby G_"bzZ]bgZevgu_ we_f_g
bgl _gkb\ghklb i _j _oh”~h\ ba khklhygby \ khklhygb_ [_ahgZklmie_gby
gZevgu_ we_ fljblub§Zd bgl _gkblghklb \uoh”Z(t)jha kkkBo khklh
gbc \aylu_ k ijhlb\hiheh guf agZdhf

MI\_j "~ _ghl. >ey h[h[s_ggh]h ihemkbgojhggh]lh ihlhdZ kh[ulbc khijf
NZxsbc kemqgZcguc(i)jppekklky fZjdh\kdbf

MI\_j " ~_gb2. Fhf_glu gZklmyekg[ultht,...t ... \ h[h[s_gghtf i

emkbgojhgghf ihlhd_ ihjh ~Zxl \eh _gghox p_iv FZjdh\Zz

>hdZazl_evkI\Z mI\_j°~ _gbc [4."klZ\e_gu \
;mA~_f jZkkfzljb\Zlv h[h[s_gguc ihemkbgojhgguc ihlhd kh[ulbc ijb _

D

ghgz[ex~Z_fhklb | _ dh]~Z g_ \k_ kh[ulby ihlhdZ ~“hkimigu gZ[ex”"_
azZj_lbkljbjh\Zggh_ \ ihlhd_ kh[ulb_ ihjh"*Z_1 i_jbh” ch gZ[ex*Z_fhkl
\Zgghc ~ebl_evghklbh_ \j_fy ~jm]lb_ kh[ulby ijhbahr_~rb_ \ wlhl i_jb
g_"hklmigu gZlex?_jolxlky Ohly kh[ulby b g_ gZ[ex"ZxHky \ |_q_gb_ i
ANZ f_jI\h]h \j_f_gb dZ ~"h_ ba gbo \uvau\Z_1| ijh*re_gb_ i_jbh~Z g_gZ[e
Im "“_ \_ebOhbgen "mxs__ gZ[ex*"Z_fh_ khf[ulb_ j_]bkljbjm_Iky ihke_ hdl
ihke_~g_]h i_jbh~Z g_gzZ[ekgh\Zhkhph*Z_| i_jbh” f_jl\h]lh \j_f_gb

N"ebl_evghklizdbf h[jZzahf h[sbc i_jbh” g_gZ[ex~Z_fhklb y\ey_ Ilky ken
\ _ebgbghc
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GZ jbkij_"klz\e_g ijbf_j h~rghc ba \hafh guo j_Zé&bbdZpbc ijhp_kk.
gZ[ex™Z_fhlh ihlhdZ kh[Whikdhygbly lgdmigdchp _®&tkZz (i 1,2;
qg_jgu_ lhgfthd iglu gZklmig_gByex~Z fuo khfudly&Zqg_gby i_jbh~h\
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JbK.J_ZebaZpby h[h[s_gghlh ihemkbgojhgghlh ihlhdz
k ijhre_\Zxsbfky f_jl\uf \j_f_g_f nbdkbjh\Zggdhc ~ebl_evghklb

2.MjzZz\g_gb_ fhf_glh\ "ey hp_gdb ~ebl_evghklb f_jl\h]h \j_f_gb
< NZgghf jZza~_e_ jZ[hlu \uibkZgh mjzZ\g_gb_ fhf_glh\ ~“ey gZoh "~ _
N"ebl_ekbh f_jl\h]lh \j_f_dky hkh[h]h kemqgZy khhighr_gby izZjzf_Iljh
Q O ,Do.

<\ A g kIZIbIG”pd%m: " JAW®L, t i agZq_gb_ “ebl_evighklb bgl_
k1

\ZeZ,t, f_"~m khk_~gbfb kh[bthykb1ln \ gZ[ex”~Z_fhf ilAhd_ A
nbdkbjm _f izjzf_lju ihihdzZ,p MjzZ\g _gb_ fhf_glh\ ihalheyxs__ hp
gblv ~ebl_evghklv f_jl\hTh Wff bbM2 C ]*_ klZIbKibid&

[hevrhf dhebqggk[ex” abdj fblky d gZgZevghfm |_hj _Ibq_kdhfm fhf_g
i_j\h]lh ihjymg@2 @ Bkihevamy MPgulkke\g_gguc \ > @ \uibr_f mjZz
g_gb_ fhf_glh\ "ey hp\gb\Wmgjjyglghf h[h[s_gghf ihemkthgojhgghf ihl
d_ kh[ulbc k ijh*re_\Zxsbfky f_gl\bf \j_

01 1 pDhl Be?¥ p,@ )Ge? %1 p,aD )T'G
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]1*0dr dW W min , k

J r_gb_ mjzZ\g_gb \hafh gh lhevdffT qb ke \ZyhqZkilklvmjZ
g_gby M2 f(T) Ihdz _f f@lhy\ey_Iky \hajzZklzZxs_c nmgdpb_c i_j_f_ggh
T, T!0 Bf__f

1) (T 0) %!o;

1n.
y

2) lim (1) F;

2

pm )G pDA B
3) () = s QL=
g MT) SY(WeT
NT) PR B .0p.O. D
dpO BB
WMo p.0o D (WMe T B (Mp, O BT,
B(T) pQ D ,0p,0, D, Opa ,O{(Tpe’ "’
pRL Hp.O ,@ e "),
M Q pMl )G,TO12e¥, (WM 1 p,AD)T & .

Bkke_"my nnigdpbix[gZjm b\z_f¢eryte, T O.

Lzdbf h[jZzahf bf__I eb[h _"bgkl\_ggh_ j_r_gb_ lb[h j_r_gby g
ebf(O)tK 1h]~rzZ \ dZq_kI\_ agZgq_gby hp_gdbvIRI0 kIPkedh \u[jZI
f(O) K Ih

Zeb[h dhj_gv mjZ\g_gby ijbgz”e_ O WhenblNZjhgem _Kklv

agZq_gb_ bkdhfhi hrp;ngjtfﬁZy\eylky khklhyl _evghc ihkdhevdm \

iheg_gu mkeh\by I_hj_fu h khklhy[l0pvghklb hp_ghd

[ eb[h dhj_gv mjZ\g_gby 2(hdki~Z qhézPZ W

3.Qbke _ggu_ j_amevliZlu hp_gb\Zgby

Ihkljh_gZ bfblZpbhggzZy fh~_ev hhdmlsb ggajlhlggh]lh ihlhdzZ kh[ulbc k
ijhre_\Zxsbfky f_jlluf \j_f_g f nbdkbjh\ZgghagZebdglkVgliulelbk k
g_kdbo ih"oh”~h\ d bfblZpbb \oh”ysbo ihlhdh\@khJu lbnoe¥ KFIf j
[hlu fh”_eb y\ey_Ilkyt\y[htjdihf_glh\ \[ gb gZklmie_gby kh[ulbc \
gZlex"Z_fhf ihlhd_

:elhjblf hp_gb\Zgby khklhbl ba ke_"mxsbo wlzZih\

1)jZzkkgblu\Zz _Iky klZAbklbdlzj amevlizl jzZ[hlu bfblZpbhgghc fh~_eb
h[h[s_ggh]lh ihemkbgojhggh]h ihlhdZ kh[ulbc nmgdpbhgbjmxs_]h
g_iheghc gzZ[ékxRkRIb

2)f _Ih~"hf GvxlhgZ gZoh”blky dhjl)gv mjZ\g_gby

A\ j_amevlZl_ ih\IMjjZebyrz]h\ b gZoh”ylky agZq_gby hp_g
101, 0T, \ dZ "hc j_ZebaZphW;

4) jZkkgblu\Zxlky klzZIbklbg_kdb_ oApféihiggdibdlj_~gh_ b \u[
jhaggzZy \ZjbzpbyThpZgdh* ijhp_gl gZ[ex”"Z_fuo kh[ulbc ih highr
gbx dh \k_f kh[ulbyf ihlhdZ ih nhjfmeZf
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17i% i chebq_kl\h g_gZ[ex~Z_fuo kh[ulbi\i jd Zelbq Zp bbb gZ[ex"
_fuo kh[ulbc \ j_ZébiazapgZly_gb_ ~ebl_evghklb f_jl\h]h \j_f_gb ba\_kl
ba bfblZpbhgghc fh~r_eb bkke_~m_fh]lh ihlhdz

| _j\uc klZlbklbg_kdbc wdki_pbKlZgdh\e_gb_ klZipbhgbfgh
nmgdpbhgbjh\Zgby ihlhdZz

AZnbdkbjm_f izjzf_ljk mdhdiZf \uiheg_gby mkeh\by hkh[h]h khhlighi
gby iZjZf_Ifh\((© 00 b mkeh\by j_dmjj @ighkItD p 0 )
ke_“mxsbf h[jKahd0, 008, ,003, D05 GO04,p 06, T 25.

< |zZ[e ij_"klZ\e_gu gqbke_ggu_ j_amevlZlu i_j\h]h wdki_jbf_glz -
kljhd_ IZ[ebpu gimdZaZebl_evghklv \j_f_gb fh” _ebjh\Zgby
T 200,300,....,1900,20C _~ \j_f_gb \h \lhjhc b Ij_Iv_c kljhdZo i \u[hjhqgg

ki ~gM ® b \u[hjhqgZy \Zyb®pbp _gdb ~ebl_evghklb f_jl\h]h \j_f_gb

T \ q_I\_jlhbdktijhp_gl gZ[ex"Z _fuo kh[ulbc dh \k_f kh[ulbyf bkoh”g
ihlhdZ

LZ[ebpZ
Qbke _ggu_ j_ameviZlu i_j\hlh wdki_jbf_glZ
To 200 300 400 500 « [ 1600 1700 1800 1900 2000
M P 2528 | 2552 | 2523| 2517 « | 2506| 2497 | 2492| 2489| 2501
v P 0038 | 0029| 0016| 0014 « | 0005| 0004| 0003| 0004| 0004
P 1936 | 1915| 1926 | 193 « | 1949 | 1958 | 1972 | 1970 | 1953

lh ~Zgguf 1Z[ienkljh_gu ]jZnbdb azZ\MkPfhk®cP hl \jf_gb
fhr _ebjh\Zgbyjb\_~ ggu_ giZ jbk

2,56
L]
2,54
.
2,52 e 4
o
25 . * ° e ® ® . .
L] . L
2,48
0 500 1000 1500 2000
Bpems monenuposanus 110
Jbk <u[hjhggh_ kM ®__
0,06
0,04 .
.
0,02 o .
o ..."'0'000.000
0 500 1000 1500 2000

Bpema monenuposasns IO

Jbk <u[hjhggZy \2yb&pby
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20
19,8 . .

4 . .
19,6 * o * . o ®
] L] L
19,4 .
.
19,2 .
.
19
0 500 1000 1500 2000

Bpewmsa monenrposarna 70
Jbk ljhp_gl gZ[ex~Z_fuo kh[ulbc dh \k_f kh[ulby¥f bkoh~gh]h ihlhdZ

<u\h”ba ZgZebmZggbk j_amevIiZlh\ i_j\h]h klZlbklbg_kdh]h wdki_jb
ke _"m_I qlh klzpbhgZjguc j_ " bf nmgdpbhgbjh\Zgby bkke_~m_fh]h ihl
ijb agZq_gbb \j_f_gb fhr"TetdpPo@Zdgbwj_f_gb | d \u[hjhgqgh_ kj_"g

M P klj_fblky d ihklhygghfm agZq_gbx

<lhjhc klZIbklbg_kdbc wdkibkkfe gth\Zgb_ ihemqgzZ_fuo hp_ghd ijb
baf_gyxs_cky “ebl_evghklb f_jT\h]h \j_f_gb

AZnbdkbjm_f ~\zZ gz[hjz izjzf_ljh\ ihlhdZ k mq_lhf mkeh\by j_dm
hkh[h]l]h kemqZyi&AZ5Zgby

1) N 100, ©0.8, ,003, D05 GO04, p 0.6;

2) N 100, O15, ,01, D05 GO05 p 038.

<j_fy fhr_ebjh\zZgby dzd ~ey i_j\h]lh gZ[hjz izjzf_ljmh ihlhdZ 1zZd b
Ih gZ[hjZ ijbgbTz 1009 _~ \j_f_gb qlh khhlkl&kdbYrhe | gbxhklZpb
gZjghlh j_"bfz

< IZ[e ijb\_~_gu qbke_ggu_ j_amevlZlu \lhjh]h wdki_jbf_glzZ "ey
gZ[hjz izjzZf_ljh\ ihlhdZ < i_j\hc kljhd_ 1Z[ebpu mdZazZgZ "~ebl_evgl
\j_f_gb 05/10,..,253. _~ \j_f_gb \h \lhjhc bljljdldo d \u[hjhgqgh_

ki_ "gM ® b \u[hjhgqgZy \Zyb®pbp _gdb ~ebl_evghklb f_jl\h]h \j_f_gb

T \ q_I\_jlhf klkéjfpp_gl gZ[ex"Z _fuo kh[ulbc ih highr_gbx dh \k_f kh[
Ibyf bkoh”~gh]hP.hlhdZz

LZ[ebdZ
Qbke _ggu_ j_ameviZlu \lhjhlh wdki_jbf_glZ ~ey i_j\h]h \ZjbZglZ gZ[hjZ iZjZf_ljh\
T 05 1.0 15 2.0 25 30
M P 0493 | 0998| 1496| 2000| 2500| 3007
v P 0001 | 0001| 0001| 0002 | 0003| 0005
P 7642 | 5317 | 3844 | 2452 | 1957 | 1827

>ey gZ]ey"gh]h_ ij_"._kIZ\e_gby ih\_~ gby bkke_"m_fuo ozjzdl_jbkll
liZnbdb azZ\bkb¥h®l,w Y ,P hl ~ebl_evghklb f_jI\h]& \jjd\ gb
A_ggu_ gZijbk
. 3 ®
25 ®
2 L]
15 )
1 L]
05 @

0,5 1 15 2 2,5 3
Mepteoe Bpema T

Jbk <u[hjhqgh”ogkm ©
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0,005

°
0,004
0,003 °
0,002 ®
0,001 ® P ]
0
05 ! 1'5,\{9]}1309 Bpe:»{%{ T 25 3
Jbk <ulhjhqgzZy \zyb®phby
100
80 o
60 .
40 o
°
20 . [
0
0,5 1 15 2 2,5 3

' Mepteoe Bpema T’
Jbk ljhp_gl gZ[ex~Z_fuo kh[ulbc dh \k_f kh[ulbyf bkohAgh]h ihlhdZ

< 1Z[e ij_"klZ\e_gu qbke_ggu_ j_ameviZlu \lhjh]h KiZIbkibg_kdh]h
f glz ~ey \hhgg[hjZ iZjzZf_ljh\

LZ[ebDZ
Qbke _ggu_ j_ameviZlu \lhjhlh wdki_jbf_glZ ~ey \lhjh]h \ZjbZglZ gZ[hjZ iZjZf_ljh\
T 05 1.0 15 2.0 25 30
M P 0491 | 0989 | 1497 | 1.999| 2493| 3004
v P 0001 | 0001| 0001| 0002| 0004| 0011
P 5243 | 2275| 1751| 798| 252| 114

lh AZgguf IZ[kljh_gu ]jZnbdb azZ\MkPIhKk® cP hl ~ebl_e
ghklb f_jl\h]h \jJTfigb'klZ\e _ggu_ §Z jbk

3 °
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2 °
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1 °
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0,5 1 15 2 2,5 3
Mepteoe Bpema T’

Jbk <u[hjhggh_ kM &y __
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0 hd ® Py
0,5 1 15 2 2,5 3
i-IepIBoe Bpema T
Jbk ljhp_gl gZ[ex”Z_fuo kh[ulbc dh \k_f kh[ulbyf bkoh~gh]h ihlhdZ

<u\h”~ba ZgZebaZzZ ]jZnbdh\ ij_"klZ\e_gyhoglyZ qjlthk \u[hjhqgu _
kj_"~gb_ agZq_ghw ﬁp’;lglhlcﬂlhqgh [ebadb d bklbggufGagy gk gbyf

b khhi\_IkI\_ggh \b”"gZ \azZbfgZy ihiZjgZy h[jZIgly dhjj_eypby
jhgghc \ZjbZp®P_b ijhp_glhf gzZ[ex*Z_fudP kMulbbq_gb_ agzZq_gby
"ebl_evghklb f_jlI\h]hT\jbAhgdbl d mf_gvr_gbx ijhp_glZ glZ[ex"Z_fuo k
[ulb® b khhiI\_IkI\_ggh d m\_ebq_gbx \u[hthg/h@ \ZjbZpbb hp_gdb

AZdexqg_gb_

< gZklhys_c jz[hl_ jzZkkfhlj_g hkh[uc kemqgZc khhlghr_gby iZ
Q O ,D0\ az~Zq_ hp_gb\Zgby "“ebl_evghklIbT fA_jl\dijtjj\jg f_gb
ghf h[h[s_gghf ihemkbgojhgghf ihlhd_ kh[ulbc nmgdpbhgbjmxs_f \
ijh~re_\Zxs_]hky f_jl\h]h \j_f_gb

Qbke_ggh ihemqg_gh _~bgkN\T‘gghz\g_gbybfhf glh\ AE~ZqZ hp_g
\Zgby j_r_gZ k bkihevah\zZgb_f bfblZpbhgghc fh”_eb h_Zebah\Zgghc
liZzffbjh\zgby K \ kj_~_ 9POAXDO 6WXGLR

l[jh\_~_gh ~hklZlhggh_ dhebqg_kl\h klZIbklbg_kdbo wWdki_jbf_glh\
xsbo Z~_d\Zlghklv ih&lpfbbgfpbhgghc fh”r_eb Z |zZd _ ijb_fe_fh_ dZq_
ihemgzZ_ fuo hp_ghd

EBL?J:LMJ:
1.<brg_\k&b& >m~Bg Debf<gBKlhoZklbq_kdb_ kbkl_fu k dhjj_ebjh\Zggufb ihlhdZfb

L_hjby b ijbf_g_gb_ \ 1_e_dhffmgbdpbHhgopgd kn | ya564 k
2.;ZrZjbg | DhdhimsdbdgGZmkhtY H f_Ih”_ wd\b\Ze_glguo azZf_g jZzkqzlZ njz]f_glh\ k_I_

klyab Q Ba\ :G KKKJ L_a§979h{_6.g-K 62490.
3.;ZrZjbg | Dhdhimsdbg GZmfhH f_Ih~_ wd\b\Ze_glgZbgalZd mjZ]f_glh\ k_1_c
kl\yab Q Ba\ :G KKKJ L_a98ah{_1g:Kbdel.

4. G_"_evk#ZyHp_gdZ khklhygbc "\Z 2u klhoZklbq_kdhtolL htiklid hB ak'Z[lu ldwck I\ h
Lhfkdh]h Jhkm~ZjkI\_ggh]h mgbx2ljkibl_1Z

5.:iZgZkhxg Dhey”"ZQ_jgy\kdbKIZIbklbg_kdbc ZgZeba kemqgZcguo ihlhdh\ \ nbabqg_kd
wdki_jbf_gfFbgkd Mgb\_jkbl_Ikd56 k

6. Nezhelskaya., Tumashkind. Optimal state estimation of sesynchronous event flow of the secooxier
under its complete observability / Communications in Computer and Information Sci2@#8. +Vol. 912. +P.93 +
105.
s_gghf ihemkbgojhgghf ulbled_ khklgbd Lhfkdh]lh JThkm~Zjki\_ggh]lh mgbu_jkbl_1Z MijzZ\e_gl
gbkebl_evgZy | _ogbdZ b #201bh+tZ3A@BA)Z+tK i

8.G_"_evk#zZyKh\f_klgZy iehlghklv \_jhylghkl_c ~ebl_evghklb bglMAZeh\ fh "mebjh\Zggh
ihlhdZ kh[ulbc \lbymkedmjj_glghklb ihlhdZz <_klgbd Lhfkdh]h JThkm~ZjkI\_gghlh mgb\_jkbl_I
gb_ \ugbkebl_evgZy | _ogbdZzZ+p0I6gxhifZAbHER i

9.<Zkbe_\kdZy =hjp R\ G_"_evkdZyp_gb\Zgb_ "ebl_evghklb f_jl\h]hz\j_f_gb b iZj
f_ljh\ kbgojhgghlh Zevl_jgbjmxs_]h ihlhdZ k ijhy\e_gb_f eb[h g_ijhy\e_gb_f kh[ulbc <_Kk
Jhkm~ZjkI\_ggh]h mghk2004&tht S¥2. +K i

10.Rme_gb¢ FZI_fZlbg_kdZy klZlbklbdZ Q 1ZjZf_ljbg_kdZy tkkAIbBaRdZ mq_[gbd
GLE +540 k

7.DZeylbg G_"_evEdZjZ\g_gb - FIFFhp_ghd ~ebl_evghklb f_jl\h]lh \j_f_gb \ h[h
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11. G_"_evk&zy KIl_iZgBgdtip_gdZ ~ebl_evghklb f_jl\h]h \j_f_gb \ j_gmjj_glghf h[h[s_
ghf ihemkbgojhgghf ihlhd_ kh[ulbc k ijh*e_\Zxsbfky f_jl\uf \j_f_g_f \ hkh[hf kemqZ_ < _ Kkl
lhkm~ZjkI\_ggh]lhbmdB\ NkjZ\e_gb_ \ugbkebl_evgZy |_ogbd2«<x6d giKibpE3.bdZ

12.Ebnrbp E FZewpKlZlbklbg_kdh_ fh”_ebjh\Zgb_ kbkl_f fZkkhFh]hKihhfkem b\Zgby
jZ~bh +248 k

F?LH> EHD:EVGHC HPBPGEY M=EH<H=H
J:KIJ?>?E?GBY OYHKLB LHQ?QGH=H @E&BH:

OZebmeebgZz
Lhfkdbc JThkm~Zjkl\_gguc mgb\_jkbl_I
alinalailail2347 @mail.ru

<\_"_gb_

Kms_kI\m_1 fgh _kI\h azZz~Zq |_hjbb i_j_ghkZ baemqg_gby \ Zlfhkn
jZkijhkljZzg_ggufb b ZdIimZevgufb y\eyxlky azZz”~zZqgb Ijm" bebjh\Zgby dek
j_r_gbb \Z"gh mqgblu\zlv fgh _kI\_ggu_ baf_g_gby k\_Ih\h]h ihlhdZz
gZr_c ieZg_l_ dhlhju_ ijhbkoh”yl \\b m jZkk_ygby b ilylehs_gby nhlh
xsbo wlhl ihlhd <Z gh mqgblu\zZlv g_h~ghjh*rghklv ZIfhign_ju ehdZevg
gu_ o0ZjZdl _jbkheds baemqg_gby \ g ¢ >ey ihemqg_gby ’kZgguo oZjZdl_
ihevam_Ilky h~*bg ba f_-IbZhéhFhihl® ehdZevghc hp_gdb m]Jeh\h]h jZKkij
N _e_gby yjdhklb

1.J_Zebazpby ko_fu ijyfh]h fh~_ebjh\Zgby -DZjrethf Fhgl

<aZbfh”~_ckl\b_ jzkkfzljbuw kfbaekmg® gb_f Ihg_qggh]h bklihggbdz fh~*
ebjm_Iky dzd ijhp_kk kemgZcguo klhedgh\_gbc nhlhgh\ k Zwjhahev
dhlhju_ ijb\h~yl eb[h d jZzkk_ygbx eljflh d ih]Jehs_gbx

Fh~r_ev kj_"u ij_"iheZ]Z_| az"Zgb_ ke_"Ixghond phbfb | g\
jZKk _ygditEdhwnnbpb_gl ih]Jehsdlgwyndpb_gl hke¥[eV gbly

| _j_f_s_gby nhlhgh\ \ kj_~_ az”zZxlky lhqdhc o0ZzZjzdjl_jbamxs_cky |

Ih\ufb dhhj~bgzIZfb ~ey hij_~_e_ ghyg fZehijygbhh fhAZgbyh
f Ih~"hf Fh@iZjeh ij_"kiZ\e gZ[2hZ jbk

J119 HAY9ATbHOTO
STara BEIOepeM TOUKy
€ KOOpIHHATAMH
- N 0.0.0
N Bridop HauaTbHOH TOTKH H M ranpapTeRmmT
HaNpaBIeHHT

H=0

l =0

=1

Br1bop ATHES cBoGOIHOTO Npobera
In&
s=——>
g
Ha TIpoBepka Ha BBUIET H3 CpelIbl
©0TOH BhUTIETEN?
l Her
x=x"+p,s
g =
Jemxerne doToEa }—. Y=y +uys
—
l Z=2Z +US
POTOH NOTIOTHIC! BaIOOp THIA CTONKHOBEHHI

l DoTOH paccedics

Pacw4eT yI71a paccesHHd H MepecteT
KOODIHHAT Ipodera

Jbk Ko_fz ijyfhlh fhA_ebjh\Zgby
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Imklv kj_"~Z hljZgbqgq_gZ ZzethkdithkhjXxy khhiI\_Ikl\m_I| ih~*klbeZxs_c
ih\_joghklb A_feb b iehkdhkbvifih y\ey Iky Ilhesbghc kj_"u b \ur_
NZgghc 1ljZgbpu ijhp_kk jZkk_ygby hlkmlklI\m_I Lhg_qdwuc ijb_fgbd hi
hj*bgzZIlzZfbh Lhg_qguc bklhggbd baemqg_gby nhlhgh\ hzZzkihez]z_Ilky

eZxs_c ih\_joghklb \ IThqd_ Hij_~_ebd_gdbqZekbihgh\gXijz\
fhsvx gZijzZ\eyxsbo dhkbgmkh\ mklZgh\b\ bo kROMMRObf h[jZahf
P 1.

Fh~r_ebjm_f “ebgm k\h[h”*gh]h ijh[_]Z k ihfhsvx
In [
v’ 1)
1" _tkemaggh_ gbkeh hl ~h
Ilh mjfme ]_g_jbljwykemgZcgu_ ~ebgu k\h[h*rghJEKkijjh[* ]Z
e_ggu_ ih wdkihg_gpbzZevghfm aZzdhgm khhI\_IlklI\mxs_Hm nbabq_kdhc
A _ckl\by nhlhgh\ k \_s_klI\hf \-DZhéh Fhgl_
>ey hij_~_e_gby ~ZevgjZde JdbywgizkijhkljZzg_gby ZgZeh]l]bggh [m~_
bkihevah\ZIlv Ijb gZijZz\eyxsbo dhkbgmkz iml_f h[gh\e_gby dhhj*bgZl |
nhjfmeZzZf
X X" Ps
@ y Rs
z Z Ps
< lhgd_ k h[gh\e_ggufb dhhj*bgzlzZfb ijhbkoh”bl klhedgh\_gb_ wl
gb_ ijb\h”bl eb[kBh&_igbx eb[h d jZzkk_ygbx >ZggZy Zewl_jgZlb\zZ fh"
_lky k ihfhsvx \_jhylghklb jZzkk_ygby ?keb \ Ilhgd_ klhedgh\_gby ijhb
s_gb_ Ih ijhbkoh”~bl \ha\jzZl d \u[hjm gZqZevghc IhgdbklebgzZijz\e_ghby
"_ijhbkoh”bl jzkk_ygb_ 1hlk¥ kkigthlu\@ZijZz\e_gb_ nhlhgZz
Qlh[u mf_gvrblv “"bki_jkbx b memqrblv dZqg_kI\h fh~Zeb ijbf_gy_f
pbx [_a ihlJehs_gby \ "Zgghf kemqgZ_ \_k nhlhgZ dhlhjuc i_j\hgZq.
ijb dz"~hf klhedgh\_gbb mfgh Z_|ky gZ Zev[_"~h[8*ghdjZIgh]h jZkk_yg
Kji_~*g__ agZq_gb_ dhkbgmkZ m]eZ jZkk_ygby nhlhgk\ ba\_klgh dZ
k_yglgy dhlhjzy bf__| agZqg”2gb_ WIlh[u hij_~ _eblv gh\h_ gZijz\e_gb_
nhlhgh\ b ke_"h\Zl_evgh dhkbgmku gzZijz\e_gby nhlhgh\ gm gh
nmgdpbx jZkkbgg¢bdZljbkm Bg”r"bdzZljbkzZ jZzkk_ygby beh nZah\Zy nmg
jbb jZkk_ygbywlhlth]eh\h_ jZkij_~_e_gb_ bgl_gkb\ghklb jzkk_ygghc d
lu hilbg_kdh]h baemqg_gby AZzZ"Z~bf bg”"bdZljbkm ZgZeblbg_kdb k it
O gw=jbgrl _cgz

-1 ) 19 &

o— 1 ————"« 920,
cos T @g 9 1 g 29[e, g
1 2[,g o

GZ hkgh\_ bkoh”~guo dhkbgmkh\ gZijZ\e_gby fh gh gZclb gh\uc gZ
xsbo dhkbgmkh\ Gh\h_ gzZijz\e_gb_ jzZkijhkljZzg_gby fh _I [ulv ij_"kl:
dZjlh\hc kbkl_f_ dhhj*bgZhkkjimfd svx

sinT P,Ros M, dh M sinT pP,kos M, dh M

P, Pcos , P, Pcos

VP e

P, ,/1 Psin dos M, ds.

lj_ ~iheZ]Z _lky qlh iheyjguc m]lhe 3 jZ\ghf_jgh jzZkij_~ e _g f_""m
M2 <
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JZkkfhljbf hkh[u_ kemqgqzZb ?keb nhlhg ~\b Zlkyh\ghvh ih hkb 2
gZijZ\e_gb_ i_j_kqgblu\Z_Ilky rkhjfimféPsvsin Tos , P, sin &in ,
P, cos. ?keb "_ nhlhgu "\b]Zxlky¥ ih bKbjZ2e_gbx \gba Ih gh\u_
gZijZ\e_gby hij_"_eyxlky it nkipfosZfP, sin &in , P, cos"

Ko_fz ijyfh]lh fh~_ebjh\Zgby [ueZ j_Zebah\Zgz \ \b”_ ijh]jzffgh]h
yaud_ 3\WKRQ "ey dhebqg_kI\Z nhlhgh\ jZ\gh]h b ]_hf_ljbg_kdh
Au jZ\ghc 29 bk fhgkljbjmxl jZzkijhkljZg_gb_ nhlhgh\ \ kj_~"_

Jbk

Jbk JZkij_~_e_gb_ nhlhgh\ \ ijhkljZgkI\_ ijb Zgbahljhibb jZkk_ygby jZ\ghc

5C



Jbk Jj_~_e_gb_ nhlhgh\ \ ijhkljZgklI\_ ijb Zgbahljhibb jZkk_ygby ijb[eb _gghc d agZq

Fh gh azf_Iblv qlh ijb m\_ebqg_gbb hilbg_kdhc Zgbahljhibb b ijb[e
agZq_gby d jzZkk_ygb_ ijhbkoh”bl ij_bfms_KkI\_ggh \ ijyfhf gZijzZ\e_g
\_k nhilhdhgp_gljbjm_Ilky \"Ae@klelbb 2 agZg_gb_ hilbg_kdhc Zgbahljhik
ijb[eb Z_Iky d agZq_gbx Ilh jzkk_ygb_ ijhbkoh”bl ijzdlbg_kdb bahlj
gh\_jhylgh ih \k_f gZijZz\e_gbyf

2.J_ZebazZpby f_|Ih~"Z ehdZevghc hp_gdb m]Jeh\h]h jZkij_~_e_gby yj

ljb j_ZebazZpbb ko_fu ijyfhl]h fh~_ebjh\Zgby kemqgZcgu_ gZijZ\e_gl
nhlhgh\ \u[bjzZxlky gZijyfmx ba azZz~Zgghc nZah\hc nmgdpbb bg~bdZzl
gby WIh ijb\h~bl d agZqgbl_evguf klZlbklbg_kdbf nembtdimzZpbyf \ j_a
[_ggh "ey m]eh\ jZzkkn¥abhy¥Zy*nmgdpby fZeZ EhdZevgZzZhy hp_gdZ iha\t
ZgZebabjh\zZlv dzd yjdhklv jZzkij_~_ey_|ky \ jZaebgqguo m]eZo hlghkhb
ijb_fgbdZ b jZaebgguo h[eZkl_c ijhkljZzgkI\Z

Ilhemg_gb_ m]eh\h]h jZkij_~_e_gb_ yjdhklb ij_"ihezZ]Z_| \ugbke_gb
nmgdpbhgZzZeZ

) rzedz 3l X, fox dx Ml QI x3x )
exp Wyr*2p ¥
%, x* — ;s 3)
Z‘r*Sr‘
s T p ze,
r* r‘
l 2
prp—9% @
1 g*> 2gP*?

A”_Kvs zbg”bdZIlhj bkke_"m_fhcfhfeZiklblghklv klhedgh% gbc -

ihlhd gzZzklbp \ az*ZgYy,l% thigichfh]Zl_evguc \_k

Nhjfm&¥ hij_~_ey_| iehlghklv \_jhylghklb Ih]lh qlh nhlhg gZoh”ys
hij_~ e _gghc lhgd_ b bf _xsbc hij_* e &dkik dEKyjdheggbjZ\ie gbx
d lhg_qghfm ijb_fgbdm b ihiz~_I \ Thgdm k dhhj*bgZlZfb jZkiheh  _g
ijb_fgbdk

Nhjfmé¢3f bf__| kfuke iehlghklb \_jhylghklb ITh]h qlh mhlhg dhlhjuc
A"blky \ IlkgddhlhjZzy ozjzdl_jbam_Ilky iheh  _gbf fitbkgZikbhe dgb
\_gby jZkk__Ilky ih gzZijZ\ex glhhagdbhgtdg qguc ijb_fgbd
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lh nhjfm@) \ugbkey_Ilky bg~"bdZljekZbgrlgedwz | _ \_jhylghklv
Ihlh qglh nhlhg jzkk__Ilky ih” hij_~_e_gguf m]ehf

>ey hij_"~_e_gby h[eZkl_c ijhhkdyagkl|fZl b&kikgu_ m]Jeu L_e_kguc m]h
twlh ijhkljZzgklI\_gguc m]lhe dhlhjuc ho\ZIlu\Z_1| qZklv kn_ju JZa”"_ebf
gZ | _e _kguo m]Jeh\ ij_~klzZz\e_gguo \ \b~_ djm]h\uo dhdgmkh\ k \ukhlh
ihklhyggh m\_ebgb\Zxsbfky jz*tBmkhf gZ jbk

Jbk > e _gb_ ijhkljZzgkI\Z gZ | _lef k@lZgim]eu \

lj_ "klZ\e _gguc Ze]hjblf ijbf_gy Iky "~ey ihkljh_gby m]Jeh\h]h jZkij
yjdhklb lThgq_qgh]h bklhggbdZ dhlhjh_gZoh”blky g_j _ahhlghr_gb_ iehl|
kig2)\ h[eZk|lW \_ebgbg_ |_en]legh]lh

Fu bkke_"h\Zeb m]Jeh\h_ jZkij_~_e_gb_ yjdhklb ey dhwnnbpb_glF
gbke _ggh jZ\guo b jbk @.k

NnoTHOCTb BEPOATHOCTH

Yrnbl npuema

Jbk MJ]eh\h_ jZkij_~_e _gb_ yjdhklb Ihq_q¥Hih bkihqgbdZ ijb

MNNOTHOCTL BEPOATHOCTH

Yrasi npuema

Jbk MJ]eh\h_ jZkij_~_e_glhhg ygdhkhbbklhqg¥®® ijb

:gZeba j_amevliZlh\ ihalhebe \uy\blv ke_"mxsb_ azZdhghf_jghklb
1. AgZqg_gby iehlghklb \_jhylghklb mf_gvrZxlky ijb hi*Ze _gbb hl gz
eh\ ijb_fzZ 1Ijb fZeuo m]JeZo hldehg_gby hl gZqgki¢hkglj¥rhg gggbyZ\e _gby |z
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nhlhgu bkiulu\zxl f_gvr_ jZzkk_ygbc \ kj_~_b ke_"h\Zl_evgh |_jyxlI f
]Jbb WIlh ijb\h”bl d [he__ \ukhdbf agZq_gbyf iehlghklbv\_jhylghklb \[
guo mleh\ ijb_fZ 1h f_j_ m\_ebq_gby m]eZ hldehg_gby hl gZgqZevgh
nhlgu ijhoh”yl [hevr__ jZkklhygb_ \ kj_~_ glh m\_ebqgly\Z_1| \_jhylghk
gby K dzZ ~uf jzkk_ygb_f gzklv k\_1Z I_jy_Iky qlh ijbgh”bl d mf_gvr
kb\ghklb k\_1Z 2hklb]Zxs_]h Ilhq_qggh]h ijb_fgbdz ih» W®d~Ze_ggufb hl
klyfb

2.K m\_ebd_dbwnnbpb_glZ hkeZ[e_gby iehlghklb \_jhylghklb mf_gv
< ijhp_kk_ m\_ebqg_gby 1 b khhI\_IkI\_ggh \azZbfh”~_cll\by nhlhgh\ k
gb\Z_Ilky b \dez” fgh]lhdjzZlgh]lh jZzkk_ygby FghlhdjZlgh_ jZkk_ygb_ ij
glh k\_ I 1_jy_ I [hevr_lI wig kj]ldob ~uf klhedgh\_gb_f qzZklv k\_1Z jZzkk_b\Z
Wih \_~ | d m\_ebq_gbx jZkklhygby dhlhjh_ ijhoh”yl nhlhgu \ kj_"_
hilbg_kdhc IThesbgu M\_ebqg_gb_ hilbg_kdhc lhesbgu gb\h”bl d mf_g
| _gkb\ghklb nhlhgh\

AZdexq_gb _

Lzdbf h[jZzahdmgvIZlu bkke_"h\Zgby ihal\heyx|l k" _eZIlv ke_"mxsb_ \
1.?keb hilbg_kdZy Zgbahljhiby m\_ebqgb\Z_Iky b ijb[eb Z_Ilky d
ijhbkoh~bl ij_bfms_kI\_ggh \ ijyfhf gzZijz\e_gbb hkgh\ghc \_k nhlhgl

l[jbjm_Iky \*he¥ hkb 2

2.< ijhp_kk_ aq\gbh 1 b khhiI\_IkI\_ggh \azbfh~_ckl\by nhlhgh\ kh
m\_ebgb\Z_lky b \dez” fghlhdjZlgh]h jZzkk_ygby WIh \_~ | d m\_ebq
dhlhjh_ ijhoh”yl nhlhgu \ kj_~_ b m\_ebqg_gbx hilbg_kdhc lhesbgu M
Ibg_kdhc Ihesbgu ijb\h*blgdxmbggvagkb\ghklb nhlhgh\

EBL?J:LMJ:

1.FZjgmrdBF _Ih” Fh-gdZjeh \ ZIfhkn_jghc@hbdkb[bjkd GZmig4 Kk

2. F_Ih™ Fh-@dZjehwe_dljhgguc §_kbdk@" l&kyh[h*"gZy wgpbdeMWe~blyjhg #Zg
>; f 2013. zURL: http://UX ZLNLSHGLD RUJ ZID\Zlj efh_ I™hZ BZF h §jl25.0492094).

3. Am<\? Dj diHilbg_kdb_ fh~_eb ZKBkgbpdjZz® =b~"jhf_Il_hba&256lk
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. 1JH;E?FU BGNHJF:PBHK& C ;7AHI:KGHKLB
B J;:AJ:;HLD: BGNHIJHBHGGUO KBKL?F

KHA>:GB? <2?KMJK:
>SEY <A:BFH>?CKL<BY«B I:PB?GL:
[ihkbfh\E : 1Zohfmz

Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
pocyriteko@gmail.com, PakhomovaEG@yandex.ru

<\_"_gb_

K_Ah~rgy h klj_kk_ ]Jh\hjyl ijzdlbg_kdb \k_ b fgh]b_ ex”b kdehggu
hkgh\ghc ijbgbghc k\hbo ijh[e_f \ Ihf gbke_ b ijh[e_f kh a”hjh\v_f
wlhlh agZqgbl_evgh \hajhk kijhk gZ mkem]b ijhn_kkbhgZeh\ \ h[eZklb

a”“hjh\vy ?2ké&®]\ azZz ihfhsvx d ikboheh]zZf h[jZsZehkv \k_]h jhkkbyg

]h m wlZ pbnjZz m\_ebqgbezZzkv ~h HrgZdh g_kfhljy gZ wlhl jhl
ki_pbZebklh\ hdheh jhkkbyg ~_ckl\bl_evgh gm ~"Zxky \ ikboheh]b
sb

< gug_rgbo mkeh\byo_hdjZjhngtkkbhgzZezf \ h[eZklb ikboheh]bq_kdl
a“hjh\vy klzZgh\blky ihglb g_h[oh”bfhklvx H~”gZdh hlkmdlkl\b_ gZezZ" _
Ib\ghc k\yab f_""m ikbohl_jzZi_\lhf b iZpb_glhf gZklh azZljm~gy_1 ijhp
Wlh kha”Z_| keh ghklb dZd ey kieybZebktih hWZj&Z$z" lky d gbf az
ihfhsvx

JZajZ[Zlu\Z_fujc Rm[jk ijba\Zg j_rblv wim ijh[fe_fm hde_]qZy \aZbfr
ki\b_ f_""m \jZzghf b iZzpb_glhf K _]h ihfhsvx fh gh [m~_1 kms_kI\_ggl
\j_fy gz k[hj Zzgzfg_az | d \jzq kfh _| alzgBEpbqg bdmgkhklkpob
iZpb_glz ~h fhf_glz ijb_fz Djhf_ Ih]l]h ijzdlbdzZz \_~_gby "mjgZezZ b
ikbobg_kdh]lh a~hjh\vy dhlhjZy klZgh\blky \k_ [he__ iHimeyjghc [m~_
g__ k bkihevah\zgb_f jZajZ[4IlWK@KA]hWAIh[ iha\helfl [itkpb glZz
IsZl_evgh hlke_"b\Zlv k\hb wfhpbhgZevgu_ khklhygby bx*bgZfbdm e _c
[he__ wnn_dlb\gh ZgZebabjh\zZlv b dhjj_dlbjh\ZIlv I_jZi_\lbq_kdb_ ih”c

1.:jobl_dImjz

>ey jZajZ[hldlh_KRm[kzZ JuezZ \u[jZgZ Zjobl _dimjXie®9& ORGHO
Controller dhlhjzy ihfhlezZ jZa”_eblv ijbeh  _gb_ gZ Iljb khklZ\eyxsb _
ij_~klz\e_gb_ b dhgljhee_j Fh”_ev hiI\_qzZ_| aZ higa[tbldimn ~Zgguo b
ijbeh”™ _gby ij_"~klz\e_gb_ hlh[jZz Z_ | "Zggu_ ihevah\Zl_ex Z dhgljhee
\aZbfh~_ckl\b_f f_"émxfh”?ij ~klzZ\e_gb_f h[jZ[Zlu\Zy \oh”ysb_ aZijhkt
bgbpbbjmy g h[oh”~bfu_ ~ ckl\by

:jobl_dImjz \dexqzZ_I \ k_J[y Ijb hkgh\guo dhfihg_glzZz deb_glkd
JURQWHQG K _j\_jogmx qZklv % DFNHQG b mjh\_gv "Zgguo 'DWDEI

Deb_glkdzZy qgqZ&«yvdeb_ glkddd §k¥Zclz [uezZ \u[jZgZ Zjobl_dImjZz
Multi-page Application (MPA). Multpage Application (MPA)twlh Yijbbeh  _gb_ ~“ey

dhlihjh]h k_j\_j ijb dz ~hf azijhk_ gh\hc kljZgbpu hlijZ\ey_| iheguc
A"hdmf_gl >ey kha”Zgby deb_glkdhc qgZkldthb bkviodvakbbelbkv yau
JavaScripf1].

< ijhp_kk_ jzZajzZ[hldb kZclz [ezZ]h”~Zjy \hafh ghklyf rZ[ehgbaZlhjZz
bkihevah\ZgZ nmgdpbhgZevghklv kharZgby rZ[ehgh\ < j amevlZl_
ljb EDVH KVWSR/WBEDKWRO HBVEROWRO LzZd _-tQeigbagthil_ b
ihevam_Ilky "ey |_g_j&pjxgbpy & “bgZfbq_kdbf kh”_j bfuf WIh ihal\hey
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bgl_]jbjh\ZIlv ~Zggu_ ba k_j\_jghc qzZklb gZ klhjhg_ delb_glZ h[_ki_qg
dbc b bgl_jzZdlb\guc ihevah\Zl_evkdbc bgl_jn_ck

K_j\_jgZy qzkbbl_dImEDFNHQG y\ey_I|ky fhgheblghg < fhgheblghc
obl_dIimj_ \_kv dh” k_j\_jghc qZklb gZoh”~blky \ h~rghf igbeh” _gbb <k_
lu I_kgh klyazZgu b jZ[hlzZx] \ hyghfbiffhjh[KkKk[hldZ fZjrimbh\ \aZ
fh~_ckl\b_ k [Zahc "Zgguo eh]bdZ_gh\bmjlb&aZplbh b Zm

<azZbfh”~_ckl\b_ deb_glZ ok HQ GZ\azbfh~_ckl\m_1 k k_j\_jhf g_j_a
HTTP-aZijhku dhlhju_ y\eyxlky kj_~kI\hf h[f_gZ bgnhjfZpb_c f_""m de
k_j\_jhf WIb aZijhku hlijzZ\eyxlky gZ hij_~_e_gguc 85/ b \dexqgzZxI| f_It
lZdhtZzdyZijbf_j*(7 b 3267

GET-aZijhku gm ' gu “ey ihemqg_gby "Zgguo k k_j\_jz GZijbf_j ijb az
kljZgbpu [jZma_j hlijz\ey_| aZijhk qlhF¢hidremagdlb +7y@]b_ k\
azZggu_ k gbf j_kmjku &66 -DYD6FULSW bah[jZ _gby

POSTFaZijhku gm ghln&ydb ~Zgguo gZ k_j\_j < hkgh\ghf hgb bkihe\
xlky ~ey Ilh]lh qlh[u i_j_"Zlv bgnhjfZpbx ey h[jZ[hldb ijb hlijZ\d_ nhji

Mjh\_gv "~Zgg®uey bgbpbZebazZpbb [Zau "Zgguo bkihevam_Ilky
SQLAIchemy[2@ < ijh_dl_ j_Zebah\Zgu I|jb dexq_\ugubh”"8¥bU¥au ~Zg
5HFRUGV b ). OHV jbk

Fhr _ev 8VHUV mijZ\ey_| bgnhjfZpb_c h ihevah\zZl_eyo h[_ki_qb\
0jZg_gb_ ~Zgguo b ihA*_j'dm nmgdpbhgZevghklb Zml_glbnbdZpbb
Lzd _ \gmljb deZkkZ hij_~_e_gu nmgdpbb ~ey rbnhre\digbgby_rbnjh\Zg
br_glbnbdzZlhjzZz ihevah\zZl_ey b ijh\_jhd Zdlb\ghklb Zml_glbnbdZpbb

Fhr _ev 5SHFRUGV hl\_qgZ_| aZ ojZg_gb_ aZibk_c d&lhju_ fhlml Kkt
gmx bgnhjfZpbx hlghkysmxky d ihevah\zZl_eyf beb bo ~_ckl\byf \ kbkl

Fhr _ev )LOHYV ij_"gZedgghgegdgbyenwZcezZfb azZ]ljm Z _bufb b ojZgys
fbky \ kbkl_f_ h[_ki_qb\Zy bo [_ahiZkghklv b "hkimighklv

Records Users Files

user_id <D user_id
id name id
title login title

text password file_content

date o P
__repr__(self); __repr__(self);

set_name(self, name);
__repr__(self); get_name(self)
is_active(self)
is_authenticated(self)
get_id(self)

Jbk Fh”_ev [Zau "Zgguo

Hkgh\gh_ijbeh appby). NZce DSS S\ hi\_qZ | aZ gZkljhcdm fZjrjmlh
bo h[jz[hldm FZjrimlsa]el@RgXW HjZkhyhebeh  _gby3@ DN&b a
AZxl ehlbdm dhlhjZzy "he gZ [ulv \uiheg_gZ dh]~Z ihevah\zZl_ev h[jZz
N e_gghfm 85/ Kha~rzZgb_ fZjrjmlh\ \ JODVN ijhbkoh”~bl k ihfhsvx Ki
AN dhjzlhjz #DSS URXWH Hg khihklz\ey |[48®&/ &hmeygdijbec 3\WKRQ
"_gbx hiI\_qgZlv gZ jZaebagiyhku773

Hkgh\gh_ ijbeh _gb_ dhlhjh_ kh”_j blky \ nZce_ D®S S\ hl\_qzZ_|I
aZpbx ijbeh” _gby JODVN b _]h dhgnb]mjZpbx < wlhifogizce_ gZkljZb\:
Ney mijZ\e_gby ijhp_kkZfb Zml\pipmeébdpdpdbbzblZzd™ _ kha*Zxlky fZj
jmlu ~ey j_]lbkljZzpbb \oh”"Z b \uoh”Z-jh&mghk\ygl MhkdZ\ay[ | fZ]j
jmlu ~“ey \azZbfh”_ckl\by k ihek&tihZjbfe bb ih~jh[g__

GZqg_f k ]Jez\ghc kljZgbpu b kljZgbpu k bgnhjfZpb_c¢c FZjrjml %e
kljzgbpu hih[jz Z_| rZ[ehg KRPH KWPO ij_"hklzZ\eyy ihevah\Zl_ey
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| jn_ck ey gZqgZeZ jZ[hlu k ijbeh” _gb_f KljZgbpZ k bgnhjfZpb_c
ZgZeh]lbggh hlh[jz Z_| rZ[ehg LQIRUPDWLRQ KWPO dhlhjuc kh™_j'b
pbx "ey ihevah\Zl_e_c

J_]bkljzpby iZpb_glzZ ijhbkoh”~bl q_j-8§HZLNWIUBWMWRM® Qdhlhjuc h
jZ[Zlu\Z_ 1 dzd t{d b 32@Bijhku Ijb-agijhk_ hlh[jZz Z_lky nhjfz j
lbkljZzpbb Z ijbad2®k_ h[jZ[Zlu\Zxlky ~Zggu_ \\_~ _ggu_ ihevah\ZIl_
nhjfm < kemgZghmii JbkljZpbb kha~Z _Iky gh\uc ihevah\Zl_ev rbnjm_
bfy b khojzgy_lky \ [la@ "Zlgeghug_]bkljZpby ijhreZz mki_rgh ihevah\zl
i_j_gZijzZ\ey_|ky gZ kljZzgbpm b~ _gtibnhbdZpbb SDWLHQW

FZjriml SDMA@AHQWgZagZq_g “ey hlh[jfZplgbwy bigph kl_ B
ihevamy b~ _glbnbdzZlhj ihevah\Zl_ey ba k_kkbb hg bake_dzZ_| "Zggu_
jm_I| bfy iZpb_glZ ~ey hlh[jZ _gby gidhtjZgbp_ SDWLHQW

>ey \oh”Z iZpb_glh\ bkihevam_IlkyHQWHU K<®AINVHKQ Wi g
hih[jz z_| mhjfoh”~zZ Z ijba3Q36K_ ijh\_jy_ | \\_"* _ggu_ eh]lbg b iZjhev
?keb "Zggu_ dhjj_dlgu ihevah\Zl_ev Zml_glbnbpbjm_IKy b i_j_gZijz\
gbpm k aZibkyfb iZpb-pg$t8). SDWLHQW

FZjriml ORJRXW hiI\_qgZ_1 aZ \uoh” ihevah\ZI|_ew" btpl kbkl_fu Hg
nbdzZlhj ihevah\Zl_ey ba k_kkbb b i_j _gzZijz\ey_| _]h gZ kljZgbpm \oh

>hdlhjz fhlml \hclb \ kbkl_fm q_j_ aHQ@\WHU GREFWRGB[jZ[ZIu\Z_I
GET- b 326&Zijhku Ijb 32&iThk_ \\h~bfu_ ~hdlhjhf mgbdZevgu_ dh” b b
ijh\_jyxlkyz khhI\_Ikl\b_ \ [Za_ ~Zgguo ?keb ~Zggu_ &hjj_dlgu ~hdl
ijZ\ey_lky gZ kljZzgbpm k aZibkyfb-p&sh_glhy GRFWRU

FZjriml SD®RWVWWW hlh[jZ Z_ | aZibkb | _dms_]h ihevah\Zl_ey <k_
\e _dZxlky ba [Zau "Zgguo "~ _rbnjmx\ik¥ [ hgj STRARMMWIUMWKWPO “ey
hih[jZ _gby

>ey ~hdlhjh\ ij_~mkfhlj_g fZ$MVWARFIWMRHJuc 1Z2d _ h[jZ[Zlu\Z_]I
GET-aZijhku Ijb-aijhk_ hg hlh[jz Z_| aZibkb iZzpb_glZzb_keb ~hdlhj Z
nbpbjh\zg _k#&bhdlHjm ij_"*ezZ]Z_lky \Hmlb \ kbkl_

Kha”rZgb_ gh\uo aZibk_c iZpb_glZ hkms_kl\ey t&rgatg_j_a fZjrjml
UHFRUG dhlhjuc h[jZz{dluwdZedz5ifhiku Ijb-aijhk_ hlh[jZ Z _lky
nhjfz ~ey kharzZgby azZibkkzzjtikh 3Z&ygu_ nhjfu rbnjmxyky b khojZg
xlky \ [Za_ ~"Zgguo

FZjriml SRVWV VWULQJ LG! GHOHWH \ ihe_ VWULQJ LG \klZ\e
nbdzZlhj dZz"~hc azZibkb iha\lhey_ | m~"Zeylv aZibkb iZpbhglZz < kemqgZ
\Zl _ey _klv ijzZ\Z gZ m~Ze_gb_ aZibkb hgzZ m~Zey |ky ba [Zau *"Zggu

FZjriml SRVWYGVWSGOQWH hl\_gZ_ | aZ h[ghle_gb_ aZibk_c iZpt
GET-azZijhk_ wlhl fZjrjml hlh[jZz Z_| nhjfm ~ey j_~Zdlbjh\Zgby \u[jZgghc
AZibkv ba [Zau "Zgguo bale_dzZ _I|ky ih __ b~ _glbnbdZImm ~Ze_ _ kh~"
_lky b i_j_~Z_ 1ky \ rZpisgX SOCWWHQW PO WIh ihalheyd | kh[kI\_ggh
Ibjh\Zlv bf xsmxky aZibkv Z g_\\h”blv -aZajh&h\h[|QpadBR&k
ky "Zggu_ \\_~_ggu_ ihevah\zZl_e_f \ nhjfm H[gh\eyxlky aZ]heh\hd |
ihke_ g_lh I_dkl kgh\Z rbnjm_Ilky Zligho)\Z§Zahmky*hdguo < kemqZ_
mki_rgh]h h[gh\e_gby ihevah\Zl_ev i_j_gZijZ\ey_|ky gZ kljZgbpm kh
iZpb_glz

>ey \azZbfh”_ckl\by k nZcezZfb bkihevamxiklyOfZyrjhely a3 PDWa i W
b hih[jZ  _gby nZceh\ iZpb -fids<ibt:ids@AL HOPWW dZevguc B _glbn
dzZlhj dZz"~hlh nZcezZz "ey kdzZqb\Zgby gZ dhfivxl_j dhgdj_Ilghlh nZceZ
jml h[jzZ[Zlu\Zz_| dzdzd(d 32Bifhku ihalheyy aZ]jm ZIlv AZceu b hlh[j
“Zlv kibkhd azZ]jm™ _gguo nZceh\ <lhjhc fZjriml eékhakdg&gZlvihevah\ZI_
nZce _keb m g_lh _klv gZ wlh ijz\z
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2.Bgl_jn_ck
JZkkfhlj_gb_ bgl_jn_ckzZ gZzqg_f k JeZz\gh®)kljZzgbpu kZclZ jbk
T

<
Bontu kak nayueHr

Bam 6yAyT AOCTYNHbI DYHKLMM A06ABAEHUA 3anuUCeid, uX
PEAAKTUPOBAHUA W YAGNEHNA

Boiitu Kak Bpau Perucrpauvs

Jbk =eZ\gZy kljZzgbpZz

< p_glj_ kljZgbpu gZoh~ylky Ijb bgnhjfZpbhgguo [efidZ k dghidZft
xsbfb ihevah\Zl_e_c g« kljZ]JdokljZpb_c beb \oh”Z \ h*ghf ba "\mo j_"b
\jZgZ beb izpb_glz

< \_jog_c gZklb KHDGHU jZkihez]zZ Iky gZ~ibkv ©yeZ\gZy kljzZghb
_Iky kkuedhc ihal\heyxs_c¢ \_jgmlvky gZ ~Zgguc jZa"_e ba ex[hc
GZ~ibkv ©0HG 'LDU\Nghhfdlth ifh"klZ\ey | kh[hc gZa\lZgb_ ~Zggh]h j_k
1Zzd”_ kem bl kkuedhc gZ kljZgbpm k bgnhjfZpb_c h k_j\bk_

>ey |lhlh qlhJu ihevah\ZIvky kZclhf \ j_"bf_ iZpb_®Z g_h[oh”*bfZ
|_evgZy j_1bKbj@phwygl _jn_ck dhlhjhc ij_"~k8Z\e_g gZ jbk

BeseawTe cBoM AaHHbIe

Jbk J_]bkljZpby

ljb dhjj_dlghf \\h~_ bf_gb eh]bgzZ b iZjhey ihevah{Zl_ex hlh[jZz Z
s _gb_ h[ mki_rghc j_]bkljZzpbb \f_kl_k mgbdZevguf dhlg*hf ,* Wlihl
Am_Ilky i_j_~Zlv k\h_fm e_qZs_fm \jZgm >Ze__ ihevah\Zl_ev i_j_gd
kljZgbpyh”~Z eh]lbgZ b iZjhey Ijb dhjj_digh \\_* gguo ~Zgguo iZpb_gl|
gZ kljzgbpm kh k\hbfb aZibkyflzidbkkljZzgbpu [Zd _ ihy\ey_Iky dghidZz
Ney mijZ\e_gby ZddZmglhf bf_xsZy nmgdpbb \uoh” BFa ZddzZmglz i
pby mgbdZevghlhbdim“Ze, gb_ ZddZmglzZ kh \k_fb k\yaZggufb nZceZfb
fb b ebgghc bgnhjfZpb_c
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[¥) Med Diary

Bce 3anucu Ha cauTe

Mposepka

Aara: 2024-05-19

Mposepka

Aara: 2024-05-19

Jbk <k_ azZibkb iZpb_glZz

<gbam dZ ~hc aZibkb jZkiheh  _gu dghidb "~ey j_~Zdbbjh\Zgby b m~
_gl fh™_I \hkihevah\Zlvky wibfb dghialZ[ftb b akabhhllZ dZlkydg_Z
ImZevghc beb [m~_1 kh”_j ZIv hrb[db

Ihke_\azZbfh”~_ckl\by k dghidhc ©m~Zeblv2 ihevah\Zl_ex [m”~_1I ij_
I\_j~blv k\h_ gZf_j_gb_ m~Zeblv aZibkv < kemqgZ_ ihem bl_evgh]h hl
AN | [_a\hal\jZlgh m~Ze_gZ

Iib gz Zlbb dghiddi®jh\VZave ihevah\Zl_ev i_j_z~j kB\u\Z _Iky gZ k
gbpm j_~Zdlbjh\Zgby Ijb \aZbfh~_ckl\bb k dghidhc ©>h[Z\blv aZibkv?a
[m~ 1 ij_"~eh _gh kha~Zlv gh\mx azZibkv

DghidZz ijhkfhljZ az]jm' _gguo nZceh\ i_j_gZijZz\ey | iZpb_glZ gZ kKl

0jZgylkyh nZceu < \_jog_c qZklb wlhc kljZgbpu jZkiheh™  _gZ dghidZ
dh \k_f aZibkyf iZpb_glZ < p_gljZevghc qZklb jZzaf_s_gu dghidb ©<u
©AZ]jmablv nZce? [eZ]h”Zjy dhlhjuf ihevah\Zl_ev fh _| “h[Z\eylv g_h
Ahdmf_glu 5)bk

Bce 3arpy>xeHHble ¢paiinbl

Jbk <k_ nZceu iZpb_glz

ljb jZ[hl_ k kZclhf \ j_"bf_ \jZqZ ihevah\Zl_ex ij_"el]Z_1lky \\_klb
_glz mdzZazggh_ ijb j_]bkljZzpbb b mgbdZevguc dh® bbk\h_gguc iZy
g_kdb @bk
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Bce 3arpy>xeHHble ¢aiinbi

BuibpaTs Gains! | Daiin we uibpan m

Jbk <oh” ey \jZqZz

Ilhke_ mki_rgh]lh Wh*Z2@Z ggjuaXjijZz\ey_lky gZ kljZgbgm ]~_ hlh[jz"
xlky \k_ azZibkb _]h iZpb_glEZZifbk kZclZ ~hihegbl_evgh ihyley_Iky dgh
OKf_gblv iZzpb_glz2 dhlhjZy \ha\jZsZ_| ihevah\Zl_ey & kljZgbpm \\|
pb_glz < p_gljZevghc qZklb kljZghfpudbbtgpb\kglZz Z 1Zd" _ dghidZz
dhlhjzy ijb gz Zlbb hldjulZ_| \k_ jZg__ ~h[Z\e_ggu_ nZceu dhgdj_Ig
jb18).

<jZgm g_"hklmigu nmgdpbb j_~Zdlbjh\Zgby m~Ze_gby b ~h[Z\e_
nzZceh\

Bce 3anucu Ha canTe

Mposepka

Aara: 2024-05-19

Jbk <k_ aZibkb izpb_glZ j_"bf\jzqz

Bce 3arpy>keHHble ¢painbl

JbB <k_ nZceu iZpb_glz j_"bf\jzZzqz
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AZdexq_gb _

< aZdexq_gbb ke_~m_1I| hif_Iblv qlh p_ev kharZgxolzZnmeydpbhgZevg
\azbfh”™_ckl\by \jZqZ b iZpb_glZ [ueZ mki_rgh ~hkjlbQmpdZz Kha”"Zgg
ihalhey | iZzpb_glzf \_klb azZibkb h k\haZ]kZfBbmkkIhbb IkI\mxsb _
nZceu b ~_eblvky bfb k \jZgZfb qglh kms_kI\_ggh mijhdz_| b memqrzZ_
fh~r_ckl\by f_""m \jZqhf b iZpb_glhf

Wihl j_kmjk bf__1 ihl_gpbzZe ey ~Zevg_cr_]h jZa\blby b fZkrlZ[bj
ihalhey | zZz~Zilbjh\zZIv _blggh” gZmeéu b aZijhku ihevah\zZl_e_c¢ \ kn_]j
f_ "bpbgkdh]lh h[kem b\Zgby lezZgbjm_Ilky “h[Z\blv \hafh ghklv \u[hjZ
d dZz"*hc azZibkb qlhJu e_]g_ [ueh gZ[ex"Zlv aZ baf_g_gbyfb wfhpbh
iZpb_glz j_Zebah\zZlv kbkl_fm azfjiabMey Wk g Zakhl}Ze_gguc k_
\_J

Fh gh aZdexgblv qlh ~Zgguc ijh_dl fh™ _| [ulv bkihédwah\Zg \ j_Ze\
\byo “ey memqr_gby dzZq_klI\Z f _~"bpbgkdh]h h[kem b\Zgby b \azZbfh"
iZpb_glzfb b f_~bpbgkdbfb jZ[hlgbdzfb

lheghklvx hagzZzdhfblvky kK jhdjiz¥ha fh gh ih kkued_
https://github.com/aabrosimovam/Fir@lalificationWork

EBL?J:LMJ:

1.IJmdh\h”klIVh JavaScript >We_dljhgguc j_kmjM@BN Web Docs URL:
https//developemozilla.org/ru/docsWeb/JavaScripGuide ~Z1Z h[jZs_gby
2.>kdmf_glZp3QLAichemy >We_dljhgguc j_kBQkARZhemy 2.0 Documentation URL:

https//docssglalchemyorg/en NZIZ h[jZs_gby

3.>hdmf_glZpglagk >We_dljhgguc j_kniflagk@ussiandocs URL: https//flask-russian
docsreadthedocm/ru NZ1Z h[jZs_gby

4. IJmdh\h”~kI¥Hythdn >We _dljhgguc jpkhopo@URL: https//www.pythonorgddoc  ~Z1Z Zh[j
s_gby

5.>hdmf_glZmppdiggraphy>We _dljhgguc jcrigmigdra@hyio URL: https//cryptographyio/enlatest
NZI1Z h[jZs_gby

KHA>:GB? IJBEH@?GBY
MIJ:<E?GBY G?F:L?JHBVGUFB :DLB<:FB

ce_dk__d®dK
Lhfkdbc J]hkm~ZjklI\_gguc mgb\_jkbl_lI
ilya.alekseenko.s@gmail.com

<\_"_gb_

K jZa\blb_f bgnhjfZpbhgguo |I_ogheh]lbc klIZgh\blkyT-\k_ [hevr_ b
dhfizgbc dhlhju_ ijh~zZxl k\hb mkem]b ih jZajz[hld_ bgl_]jZpbb b h
ijhljzffghlh h[_ki_q_gby Ijb wihf dZz°~"Zy ba |IZdbo hj]JzggbaZpbc h[eZz"
ghc kljmdIimjhec bf__1 kh[kI\_gguc ih*oh” d jzZajzZ[hld_ ijh]jzffgh]lh h
kh[kI\_gguohh~d hjl]ZzgbazZpbb dhffmgbdzZpbc \gmljb dhfzZg” jZajZ[hldk
gbfb < ijhp_kk_ jzZajz[hldb dz°~Zy dhfzZzg”Z b dZ ~uc khljm~gbd \_*
Ilhlh qlh [ueh k*_eZgh aZ dhgdj_lguc i_jbh"h@mjthrdldjhpzgBjbc
dh”~Z ijhbkoh”bl iZjZegzZebgBEZgbph Gh dzZd ihdZaul\zZ_I| ijzdlbdz 1zd
h[klhyl ~Ze_dh g_ \k_]*"Z Dhfzg”u jZajzZ[hlgbdh\ khkj a&hlhg_gu gZ \i
g-mz”"Zqg dhlhju_ Jueb i_j_~ gbfb ihklZ\e_gu \ezZ”_evpZfb ijh*mdlh\
dhc az~Zgb _klv dhgdj_Ilgu_ kjhd&l_ifh gbZed ahgbf_glbjh\Zgb_ oh"Z
jZajZ[hldb gzZklh g_ hklzZ_lky

:m~blhjkdb_ ijhxwjlhbh”~bg ba kihkh[h\ hp_gblv I_dms__ khklhygb_ :
dhfizgbb <k_]h kms_kI\m_I M\Z \b”rZ Zdlb\h\ fZIl_jbZevgu_ gZijbf_]j
aZlhjh~rguc "hf b g_fzZl_gZjpfgy_izZl_gl dh” dhlhjucfibr_I ijh]jz
fbkl eh]hlbi DhfiZzgbb hlebqgh kijzZz\eyxlky k mqg_Ihf fZl_jbZevguo Z
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fgh _kl\h kbkl_f b f_oZgbafh\ iha\heyxsbo dhgljhebjh\ZIlv IZzdb_ Zdl
bo mq_| G_fzZl_jbZevgwlhztd[b\dlu bgllre2evghc kh[kI\ Zgghklb <
jbzZlib\ghklv 1Zzdbo ZdIb\h\ hg_gv \ukhdzZy b ~Z°_ hl*_eMgu_ h[eZklb ij
ky g_ihegufb \ qZklb mijZz\e_gbyfb IZdbfb ZdIb\Zfb

ljh*mdlhfdR@fiZzgbb ih [hevr_c qZklb y\ey Iky g fZl jbZevguc Zdlb\
aZ\bkbl dzZiblyedhZpzgbb klhbfhklv __ hi*_evguo mkem] \hafh ghklyv
gbg_kI\Z k "jm]bfb dhfizgbyfb gZzZijbf_j bkihevah\Zgb h\ k\h_f ijh*mc
]h fh mey beb p_eh]h ijh*mdlZ klhjhgg_c dhfiZgbb

1.lhgylb_ g_fzZl_jbZevgh]h Zdlb\Zz

G_fzZl_jbZevgu_ wlib\kn[dlu bgl_ee_dimZevghc kh[kI\_gghklb dhlhj
g_ bf_xI fZl_jbXewghl\_gghc nhjfu dhlhju_ fh]lml [ulv hI*_e_gu hl Ajm
bfms_k[1)z

MijZ\e_gb_ g_fZl_jbZevgufhlx widhlbijafdh kk b~ _glbnbdZpbb mqg_IZ
hp_gdb klhbfhklb h[t_dlh\ bgl_lkkldlgpadrkidbhcpkevx dhlhjhlh y\ey Iky
bale_q_gb_ ijbJueb ih”~"_j Zgb_ ijhajzZzqghklb \ \hijhk_ klhbfhklb Zc
dhgdmj_glhkihkh[ghklb

K jZa\blb_f bgnhjfzZpbhgguo |I_ogheh]bc jZkrbjbezZkv b h[ezZklv \ d
gh kha”rz\Zlv bgl_ee_dimZevgmG kidklI\bGgghginfb ZdIb\Zfb yleyxlky
dhfivxl_jgu_ ijh]jzffu dhlhju_ ibrml jZajZ[hlgbdb bahdj_I_gby b ijhf
gu_ fh~_eb Ih\Zjgu_ -ag4adbekglhmbiu b | » Ihkdhevdm [hevrhc kijhk
jugd_ ij_"~klz\eyx| dhfivxl_jgu_ ijdhd&#fgbb 79 _ij_iZggh\ZxIky
\ kKlhjhgm ih\ur_gby kh[kI\_gghc dhgdmj_glhkihkh[ghklf b kha”Zx| \kz
Amdlh\ dhlhju_ m2h\e_I\hjyxl ihlj_[ghklb ihevah\Zl_e_c

GZ k_]h~rgyrgbc ~_gv azZdhgh”Zl_evgZy [ZaZ g_ hibku\lZ_| ihegh
mijZ\e _gby g_fZl _jbZevgufihiadpo\ghbbaf _gyxsb_ky kj_"kI\Z b kihkh[u
i_j_"Zgqb bgnhjfZpbb b ijzZz\ gZ Ih beb bgh_ ijhba\_*_gb_ g_eh\_g_kdh
mkm]lm[eyxl kbImZpbx

GZebgb_ ijh[e_fu mijZz\e_gby g_fZl _jbZevgufdhZiddpbzfly kj_~b ,7
dz" _Iky k_jv_aguf ij_iylkINmifmkdhfrk\hbo ijh*mdlh\ gZ yughd gh y\e
_Iky k_jv_aguf h[klhyl_evkI\hf dhlhjh_ azf_2ey_| ijhp_kk jZajZ[hldb
blhlh\mx klhbfhklv Ijm~hazljzl dhfiZzgbc

2. ljh[e_fZ mijz\e_gby g _fZl _jbZevgufb ZdIlb\Zfb

JZkkfhljbf ijh[e_fu k dhlhjuf klZ-@ddhldizgbkdy \ ijhp_kk_ mijzZ\e
gby g_fzZl _jbzZevgufb Zdlb\Zfb GF:

ljh[e_fzZ deZkkbnbdZpbb GF: RhjhkihbbjZzkijhkljZzg_ghZz bgnhjf
pbhggu_ | _ogheh]bb ihemgbeb hlghkbl_evgh g_"Z\gh H~*gZdh i_j\u_
bkke_~h\Zgby k\yaZggu_ k bamdhotjuf hflt glhhhlg_klbbd g_fzZIl_j
Zevguf ZdIb\zf ihy\bebkv]htdtZggZe-1h \_dh\ Ihkdhevdim g_fZIl_j
Zevguc Zdibyylb_ ~hklzZlhggh fghlh]ljZggh_ kbImZpbx k _]1h bamqg_gb_
_I h[ezklv d dhlhjhc hlghkblky ZdIb\ g_fmlojB&kvikdtcZ&hb\j\ b
wdhghfbg_kdhc m™_ bf__1 hlebgby b gxZgku

ljh[e_fZ dezZkkbnbdzZpbb g _fZl _jbZevguo Zdlb\h\ bkke_ "h\ZgZ mq.
gZ |_hj_Ibg_kdhf mjh\g_ h~gzZdh gZ aZzdhgh”~Zl_evghf qnjh\g_ _s_ g_
ghlh mjh\gy ijZzdlbdZ \ h[edgtkybgmfiZZ\gbZevgufb ZdIb\zZfb b ~hklZlhqggh
ihegZy deZkkbnbdZpby g _fZIl _jbZevguo Zdlb\h\

G_fzl_jbzZevgu_ Zdlb\u g_h~rghjh”?gu ih k\h_fm khklZ\m ih k\h_fm
pbdem ih ozjzdl_jm bkihevah\Zgby \ ijhp_kk_ ijhba\h?ki\Z ih kI _i_
nbgZgkh\hlhykdqik b j amevliZlu ohayckl\_gghc ~_ yl[Z3lghklb ij_ _"ijby
ljbf_j deZkkbnbdzZpbb g_fZl_jbZevguo ZdId\h\ ijb\_~_g \ IZ]e
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LZ[ebpZ
ljbf_j deZkkbnbdzZpbb g_fZl_jbZevguo Zdlb\h\

DeZkkbnbdZpbhgguc ijbagzd =jmiiu \b”u Zdlb\h\
.Bkihevam_fu_ \ ijhfure_gghklb
.1jbf_gy_fu_ \ k_evkdhf ohayckl
G_h[oh~bfu_ \ e_kghf ohayckl\|
Bkihevam_fu_ \ kljhbl_evklI\_
Bkihevam_fu_ \ "jm]bo hljZkey
.ljhba\h~kI\_ggu_
G_ijhba\h”kI\_ggu_

H[t_dlu bgl_ee_dIimZevghc kh[K
<ebyxsb_gZ " eh\mx j_imlZpb
Nmgdpbhgbjmxsb_ jZ[hlZxsb_
G_nmgdpbhgbjmxsb_ g_jZ[hlZ

Ih hljzkeyf gZjhhalykklaz

Ilh nmgdpbhgZevghfm gZagZqg_gbx

Ilh gZImjzZzavghkl\_gghfm ijbagZdm

Ilh highr_gbx d ijhp_kkm wdkiemZI|ZpH

HI Ah e |
Ih kjhdZf bkihevah\Zgby IR
K\ur_ e_I_

.:fhjlbabjm_fu_

.G_ Zfhjlbabjm_fu_
J_Imebjm_fu_ izZl_glguf ijZ\hf
J_lmebjm_fu_ Z\lhjkdbf ijz\

J ]Jmebjm_fu_ ~jm]bfb hljZkeyfl
Higm ' ~"Z_fu_

G_hlgm™*"Z_fu_

H[t_dlu hdZaulZxsb_ ijyfh_ \el
H[t _dlu hdZaulZxsb_ dhk\ .ggh
GZ wlZi_ jZajZ[hldb Ih\ZjZ

GZ wlzZi_ \u\_~_gby gZ jughd
GZ wlzZi_ jhklz

GZ wlzZi_ aj_ehklb

GZ wlZi_ miz~rdZ

GZ klZ"bb ijhp_kkZ.kgZ[ _gby
GZ klZ~bb ijhba\h~kI\Z ijh~Amdp
GZ klZ"bb ijh*"Z b ijh"mdpbb
.<g_rgb_

.<gmlj_ggb_

Ilh \hafh ghklb bkihevah\Zgby f_o0Zgb|

lh ghjfZlb\ghfm j_]mebjh\Zgbx

KI_i_gv hlgm ~_gby

Ilh kl_i_gb \ebygby gZ nbgZgkh\u_ jb 4
ylby

lh wizizf "bglgllgpbdeZ ba”_eby

Ilh kIZ~byf djm]hh[hjhl1Z "\b"_gby kj_A

Ilh hlghr_gbx d ohayckl\mxs_fm km[t_

NEwhRORONEINEINEIONDRINDERONDENEINEINDEO RN R

Kh \j_f_ g f ijzdlbdzZ ih mijz\e_gbx g_fZl_jbZevgufb_ZdIb\Zfb [m~_
gZ h~gzZdh k jZa\blb_f I _ogheh]bc ihyleyxlky \k_ gh\uo b gh\u_ bgkl
ghke]lbb dhlhju_ Ij_[mx| hibkzZzgby B \ mkeh\byo [ukljh f_gyxsboky I
g_h[oh”bfh mki_\Zlv ibkZlv *hdmf_glZpbx b khhI\_lkl\mxsb_ ghjfZlb\g
Zdlu j_lezf_glbjmxsb_ bo bkihevah\Zgb_ mijZ\e_gb_ b mq_lI

ljh[e_fZ mijzZ\e_gby g_fZIl_jbZevgudfbiTZZdhdfiZf§byo mkéh\
yo hlkmlkl\by “hdmf_glh\ dhlhju_ [u j_lJeZf _glbjh\ZebZf _oZgbaf mijZz
| _jbZevguo Zdlb\h\ gZoh”~ysboky gZ [ZeZgk_ dhfiZzgbh ijboh”~blky h
p_kku Ijm”~ ex~_c b hl*_eh\ bf_xsbfbky kj_~klI\Zfb

GZijbf_j ih hdhgd@glgthlh i_jbh”Z jzZ[hlu gzZ” ijh_dlhf ijboh”~blky
ijhoh”~blv \g_rgb_ b \gmlj_ggb_ Zm~blhjkdb_ b gZeh]h\u_ ijh\_jdb dh
[hevrbo Ijm~haZzljzl dhfzg~u

Lzdb_ ijh\_jdb \dexqzZx!| \ k_[y ihAlhlh\dm khhlI\_lklI\mxsbo khijh\h
gZ ijhly  _gbb jZajizhhhddlZ ~hdmf_glh\ hibkZgb_ jmdh\lh~bl_eyfb ijh"r
\uo dhfzg” Ijm~Z jzZkkj_~hlhg_ggh]lh ih jZaebqgguf kbkl_fZf mijzZ\e_gb\
\_~_gby "hdmf_glzZpbb Z IZd _ kjzZ\g_gb_ j_amevIZlh\ aZyle_gguo i_
jZ[hl k nzdlbg_kdbf khklhigb_ f ijh~md

ljhAmdlh\u_ dhfZg”u khkj_~hlhg_gu g_ihkj_~kI\_ggh gZ jZajzZ[hld_
ghlh ijh~mdlz ihwlhfm g_ m”_eyxl "he gh]h \gbfZgby d hibkzZgbx ijh
ihegh]lh kl _dzZ | _ogheh]bc bkihevam_ fuo [b[ebhl_d k mdzZazZgb f dhgc
gZ bo bkihevah&Ildh _i_j_"~Zqgb ijz\ hlgm 4 ~gby Ijm~Z b
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?keb jZajz[hlgbdb [m ml m”~_eylv “hklZlhggh \j_f _gb ~ey hibkZgby
j_qbke_gghlh 1Ih ihjh] \oh~Z gZ "he ghklv jZzajzZz[hlgbdZ \hajzkl_| Z
[hldm ijh mdIZ \ujzZkl_1 \ jZau >eyghZdEghfZév chigdmevgmx dhfZg*m
dhlhjzy [u g_ij_"~\aylh hibku\ZeZ oh” b j_amevlZlu jZajZ[hldb qlh Kl
azZljzZlu gz jZajzZ[hldm

lj_g_[j_1Zy k\h_\j_f_gguf mijZ\e_gb_f b nbdkZpb_c g_fZl_jbZevgh
dhfiZzgbb \ugm ™ *_gu azZdezZz”u\Zlv kx}v_lklgm¥ qZkjlxlu k\yaZggu_ k
gZjmr_gb_f aZzdhgh”~zZIl_evkI\Z b jbkdmxl!| ihl_jylv k\hx §_Zevgmx klhb
fh ghklv ih\ukblv kh[kI\_ggmx dZiblZebaZpbx \_“~v g_~he gh_ hibkZ¢
A 1'd g_~hhp_gd_ k\hbo mkem] gZ jugd_ kh \k_byflul\ dZXxsbfb ihke_~
ihl_jb ijb[ueb b hllhdZ khljm~gbdh\

GZ k_]lh~gyrgbc ~_gv dhfizgbb hldjulu d j_r_gbyf ihwijZ\e_gbx g_
gufb Zdlb\zZfb dhlhju_ kihkh[gu h[_ki_qgblv ijhajZzqghkZv ijhp_kkh\ \
[hIdb ijh]jzffgh]lh ijh~mdlZ kgbablv azlkzlg_"kjyrakdgllguf
hnhjfe_gb_f j_amevlZlh\ jZz[hl ih\ukblv dZiblZebaZpbx_dhfiZzgbb g_ |
jv_aguo |I_ogbqg_kdbo b g_eh\_qg_kdbo Ijm~h\uo j_kmjkh\

3.1jh mdl ,SWLPL]JHU

JZkkfhljbf jZzajz[zlu\Zz_fh_ j_r_gb_ ih mijZ\e_gbx g_fZIl_jbZevgufb
\ ,7dhfizgbyo Klhbl hif_Iblv qlh ijhAmdl gZoh”blky \ Zdlb\ghc klIZ”"bb
ihwlhfm gzZklv k\_~_gbc khklz\ey_| dhff_jg_kdmx IZcghkn k\_~_gby Iz
kfhlj_gu g_ [m~ml

31.H[s__ gZagZq_gb_ ,SWLPL]JHU

Iptimizer twlh :HBheh  _gb_ dhlhjh_ hlgd&gh | khxklhygb b g_fzZI_]j
Zevguo Zdlb\h\ dhHiZgbbgZagZq_gb_ ijbeh  _gbdhfieWdiPdHHU
mijZ\e _gb_ g _fZl jbZevgufb-ddfbXgbbyd ,Akgh\gu_ p_elb b azZz*Zqgb ij
eh” _gby ke_"mxsb _

Hl1jZz  _gb_ j_Zevgh]h khklhygby g_fZl_jbZevggbptichizexh\ dhfiz
iha\hey I \_klb mqg_I| b fhgblhjbg] \k_o g_fZl_jbZevguo_ZdIb\h\ dhlhj
kK _gu \ kbkl_fm gZzZijbf_j dh”~ dhlhjuc ibr_I| jZajzZ[hlgbd izZI_glu Ihj]l
Z\lhjkdb_ ijz\Z b ebp_gabb

Mg_| kljmdlimjdhfiZzgbbjbeh™ _gb_ mgbhjiZgbaZpbhggdx kljm
Imjm dhfizgbb b ijbgylu_ ijhp_kku mijZ\e_gby ijh~mdlZfb iha\lheyy h
mijZ\eylv g _fZl _jbZevgufb Zdlb\Zfb gZ jZaebqguo mjhhgyo I1Zdbo d:
fZg~u b hi®*_evgu_ khljm~gbdb

Hlke "b\Zgb_ k\lya_c f_""m ijpitnae|izfd\hey | mklZgzZ\eb\ZIlv b
hlke_"b\Zlv k\yab f_""m jZaebqggufb ijh*mdlzfb dhfiZzghb Z IzZd _ k\y
[Zfb dhlhju_ bkihevam_I|ky kzZfhc dhfiZzgb_c balg_ wlh fhlml Julv d
kK_j\bku dhfizgbb 1Zd b g_h[oh”bfu_ bgl_]jZpbb \ inhdkdlZo WIh ihf
jh\zZlv az\bkbfhklb b ihl_gpbZevgu_ jbkdb k\yaZggu_ k bkihevah\Zg
fh me_c b dhfihg_gl

MijZ\e _gb_ ebp_gabyfb b Z\lhjkdblfbeihZ\Hth ihalhey | hlke
"b\ZIlv ebp_gabb gZ bkihevam_fu_ [b[ebhl_db b dhfihg _glu Z 1Zd _ n
N"Zq_c Z\lhjkdbo ijz\ hl jZzajz[hlgbdh\ d dhfiZzgbb WIh b[_ki_qb\zZ_I kt
p_gabhgguo kh]eZr_gbc b aZsblm bgl _ee_dimZevghc kd[kI\_gghklb k
pbhg_jh\ dhfizgbb Z 1Zd _ Zm~blhjkdbo b gZeh]h\uo ijh\_jhd

lhan_j°dZ hlgq_lgh&SWLPL]JHKIZYeyhl \hafh ghklv ]_g_jbjh\Zlv hliq
lu ih az~Zgguf rZ[ehgZf gZ yaud_ /D7H; WIh iha\hey | kha”zZ\Zlv ijh
hnhjfe_ggu_ “hdmf_glu hljZz Zxsb_ khklhygb_ g_fZl_jbZevguo Zdlb\h)

< p_ehf ,SWLPL]JHU ijbadBfidpblydvwnin_dIbXydylmijk\hbfb
g_fZl_jbZevgufb Zdlb\zZfb fbgbfbabjh\Zlv jbkdb k\lyaZggu_ k bgl_e
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kh[kI\_gghklvx b h[_ki_gblv kh[ex”_gb_ ijZ\h\uo b ebp_gabhgguo
ljbeh  _gb_ ij_"~hklzZ\ey_| p_gljZebah\Zggmx ieZlnhjfm ~ey mqg_lZ fh
mijZ\e_gbyzb jbZevgufb zdlb\zZfb qglh kihkh[kI\m_I ijbgylbx h[hkgh}\
j_r_gbc b ih\ur_gbx wnn_dlb\ghklb mijZ\e_gby bgl_ee_dlmZevghc kh
\ ,7dhfiZzgbyo
3.2.1_khqgbpzZ ,SWLPL]JHU

DZd [ueh aZy\e_gh jZg__ ,SWLPL]JHU ~Z | \hafhyggtbklyY azZz”Zlv kljn
dhlhjhc hkms_kl\ey Iky mijzZ\e_gb_ g_fZl_jbZevgufb Zdlb\Zfb WIlh Kk
guf [eZz]h~Zjy kha”Zgbx i_khqggbpu

ljh\_" _ggu_ bkke_"h\Zgby \ h[eZklb mijz\e_gby g_fal_jbzZevgufb Z
\hebeb \u”_eblv-phébih\ “"Zgguo dhlhju_ y\eyxllxfb ddbfkh gfug
\gmljb ,SWLPL]JHU Kbkl_fzZ ij_~klz\ey_1 ba k_[y g_dhlhjmx ZIhfZjgm
dhlhjhc hkms_kl\ey_ |ky mijZ\e_gb_

Kzfz kljmdImjz dhfizgbb ij_7~klzZ\ey_I| kh[hc h[t_dl xhlhjuc ihA*_j°
[mx kl_i_gv \eh _gghklb b \k_ gZkljh&dgudhlijEeh\ugbh d
lhjh_ b jZz[hlZ_I k wibf h[t_dlhf G_h[oh”bfh [ueh jZajzZ{hlZlv \bamZeyv
e _gb_ 1Zdh]lh h[t_dIZ b bgl_jn_ckZ ~ey _]1h mijZ\e_gby Ihkdhevdm
kdhev m]h~gh \eh  _gghc b gZkljzZzb\Z_fhc kljmdImjhcey” "EZggZy azZ"Z
[hevrmx keh ghklv

K ihfhsvx i_khggbpu bkihevamy k\hckI\Z \u”_e_gguwo Ibih\ "Zgguc
fhsb \eh™ _gby h”gbo Ibih\ "Zgguo \ *jm]b_ “ey Ibih\ dDZgguo dhlhju
\Zxl \eh” _gghklv ,SWLPL]JHU iha\hey_I| hibku\zZIlv kljmidImjm dhfiZgbl
Kb b \ZjbZIb\ghklp jbk

Mpynnel ceorcTE @ " Ceovictea @ MapaMeTpbl cBONCTBa
Tun csoitcTea
O6wan nHbopMauna ' Ha3BaHwe NpoaykTa Crpoka AKTUBHO
p N
MHorocTpouHoe none seoaa v )
[KDkauMcHanhHooonvlcaHMC] ' [MHEMDKO,EL CTpoka AKTHUBHO J
Hazsanne
, ( 3nauenue
TexHu4eckoe onmcaHue Kop npogykta Crpoka AKTUBHO h
B riocrcsinn sepenn
CroMmMocTb paspaboTku ! [Twn crucTemsl  BeiGop AKTMBHO]
! [Kopc'rxoo HazBaWme Tlpynna AK‘ruauo]
'
OTHeTs! 1M CNpasku NonHoe HaseaHWe  CTpoka AKTHBHO
[CTEWC B/gop Auerusho J
'
[CTpaHMLlEI]leA CTpoka Alﬂ‘HBHO]
. [CTpaHmuaBConﬂuence CTpoka AKTUBHO
. [Hasuaum-mc- Crpoka AKTUBHO ]
. [KDBETOD Crpoka AKTMBHO ]
' [Bepwmaﬂb Crpoka AKTHUBHO J
N [Bnancneqnpony»ﬂa Crpoka Ax‘ruauo}
' [TMH pa3paboTku  CTpoka AKTUBHO ]

Jbk GZkljhcdZ kljmdImju k ihfhslptimizekhqgbpu

D
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Ilhke_ hibkzZgby kbkl_fu dZd kZfhc gbadhmjh\g_\hc mijZ\ey_fhc _"k
hibkzgb_ [he__ \ukhdhmjh\g_\uo dzZIl_]hjbc gZzZijbf_j hi~_eh\ b ih"jZ
hagZgzZglh ihevah\zZl_eb fhlml ~_IZevgh hibkZlv b_jZjobx k\h_c hj]
\dexqZy hl*_eu ih*jZza~_e_gby dhfzZzg”u b hiI*_evguo khljm~gbdh\ |
ihalhey | mgblu\zlv ~Zz° _ kZfu_ keh 'gu_ b g_klzg~Zjlgu_ kljmdImju dh

Ilhevah\zZl_eb fhiml e_]db pH{Zdeélyjw\ZIv we_f_glu kljhdImju gZklj
b\Zlv bo k\hckl\Z b \azbfhk\yab WIh ihalhey | [ukljh Z~Zilbjh\ZIv ,S
g_gbyf \ hjl]zgbazpbhgghc kljmdIimj_ dhfizZzgbb h[_ki_gqb\Zy ZdImZevg
ANZgguo
3.3.Kbkl_fu ,SWLPL]JHU

Ihke_ az”"zZgldymkgmlh [Zabkz Kbkl_f \ i_khqggbp_ ~Zevg_cr__ mijZ
g_fzl_jbzZevgufb ZdIb\zZfb hkms_kl\ey_Iky k ihfhsvx \dez”~db Kbkl_fu

<k_ gZrb kbkl_fu [m~ml ij_~klz\e_gu \ \b~r_ dZjlhggd kh”_j Zsbo
gmx djZldmx bgnhjfZpbx dhlhjzy ij_"ezZ]h\hkyreywdqgj\kig Z gq[Za
ghlh ihemqg_gby bgnhjfZpbb g_ \*Z\Zykv \ ih*jh[ghklb

lhegmx bgnhjfZzpbx h kbkl_f_ fhgh m\b”~_Iv \ [he__ jZa\_jgmlhf ij
gbb ihke_gZ Zlby gZ khhl\_Ikl\mxsmx dghidm gZ dZjlhqd_

Kbkl_fz fh™ _| [ulv dzd ijh_dlhf 1Zd by hiffhebhgmliybhidhfiZzgbb
ijbgbfz_lky aZz _~“bgbpm mijz\e_gby D2ZzZd ijZz\beh ih” gbkl_fhc [m~_f
dj_lguc ijh~mdl gz~ dhlhjuf \_~_Ilky jZajzZ[hldZ

Ihkdhevdm ijh~mdlu ihklhyggh ~h[Z\eyxlky b \u\h”yfilky ba bkiheva
iZzgbyfb ,SWLPL]JHU diakheay Zllve kbkl_fm mdzZaz\ fbgbfZevguc gZ[hj
beb hlijz\blv hl*_evgmx kbkl_fm \ :job\ qlh[u g_ aZzZ]jgfh " ~ZIv jZ[hq_
kl\h

M dZ ~h]h ijh~mdlZ _klv klZIlmk \ dhlhjhf hg gZoh”blky gZijbf_j \
Zjob\_ beb \ wdkiemZlZpbd_ WIkv NZe glhgv klZImkh\ gt ,SWLPL]JHU ij
eZ]Z | gZkljhcdm b wlh]h nmgdpbhgZeZ >ey mijhs_ghby b "Zevg_crb
0jZg_gby dhff_jg_kdhc IZcgu ,SWLPL]JHU g_ [m~_f azZljzZ]lb\Zlv jZzkkfhl

Ijb ijhkfhlj_ ih”~jh[ghc bgnhjfZpbb h kbkhefvahj\itH_evzfh  _| a
ihegblv h[yazZl_evgu_ ihey ijbdj_iblv kkuedb gZ "hdmf_glZpbb aZih
h dhfzg”~_ kdZqgZlv aZ]jm _ggu_ nZceu \ h[s_f aZihegblv \k_ Ih ¢l
i_khggbp_

Jbk 1jhkfhlj kbkl_fu
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Ihke aZiheg gby \kewvghijopdadé c ihevah\zZl_ev \ijZz\_ i _j \_klb klZz
ijh_dlz \ ke_"mxsbc khlezkgh gzZkljh_gguf klZImkzf b hlijz\blv gZ ih
aZiheg_gghklb b ijh\_jdm zZ~fbgbkljZlhjm

NmgdpbhgZevghklv kbkl_f \ Ihf qgbke_ mdhfie_dlh\tIZgZ m~h[guf it
hi\_lkI\mixfsihabpbyf dhlhju_ fh'gh gzZkljhblv \ i_khqgbp_ [1Zd _ _klv
b khjlbjh\db ih jZzaebqguf izjzf_Iljzf dhlhju_ fh gh az~Zlv

Nmgdpbb k\yazZggu_ k ih”]hlh\dhc jZaebgghc hlq_bghklb g_ [m?”
\Zlvky \ “Zgghc jZ[hl_ ba khh[jZz _gbguhff_jg_kdhc IZc
34.K\_~_gby h[ Zjobl_dImj_

JZajzZ[hldZ ijh*mdlZz ,SWLPL]JHU jZa”_e_gZ gZ g_kdhevdh klzZ”~bc
,SWLPL]JHU ih k\h_c dhgp_ipbb b b”_heh]bb y\ey_Iky ijbeh _gb_f d
[j_[m_1l jZzkrbj_gby b ih~]hlh\db gh\h]h nmgdpbdigyZeihwidynbkihevah\.
Zjobl_dimjm ,SWLPL]JHU khklzZ\eyx!l hlI*_evgu_ fbdjhk_j\bku \uihegyx
azZ”"Zqb 3)bk

%DFNHQG qZklv ijbeh” _gby jZajZ[hlZgZ gZ yaud_ & Kk bkihevah\z
dh\ $63 1(7 b 1(7 )URQWHQG qZklv jZajz[hlZgZjsk ihfhsvx nj_cf\hjd:

Fbdjhk_j\bkgZy Zjobl_dImjz iha\hey_| ,SWLPL]JHU hklz\ZIvky ]b[db
\g_"j_gbx gh\uo nmgdpbhgZevghkl_c¢c dhlhju_ hldju\Zxhky ijb bamqg_g
Amdlh\ ih mijz\e_gbx g_fZl_jbZevgufb Zdlb\Zfb

Jbk H[sZy ktptirhzer
AZdexq_gb_

MijZ\egb_ g_fZl_jbZevgufbzZdilmZélwvgZy az*ZqzZ ~ey gZr_]lh \j_f_gt
ihklhyggh_ jzZkrbj_gb_ h[eZkl_c¢c \ dhlhjuo ihy\leyxlky g _fZl jbZevg
ij_"hklz\eyxl ,SWLPL]JHU h]jhfguc ihl_gpbZe "ey jZa\blby

IT-dhfizgbb dzd gbdlh azZbgl_j_kh\Zdumg”h[jibbkd¥Z oklgh _gghf
mijZ\e_gbb g_fZl_jbZevgufb ZdIb\Zfb

K_cqZk gbrZ \ kn_j_ mijZ\e_gby g_ aZgylZz dzZ ~Zy dhfiZgby azd
[x* _1Z qglh[u h[_ahizZzkblv k_[y \ kemgZ_ _keb m gZed]h\uo ijh\_jhd
abb Dhfizgbb hj]j]zgbamxl| \glmljdddgju ZmM\urzZzxIl ijhajZzqghklv b j
Zevgmx klhbfhklv ijhAmdlh\ b mkemlxdhbEZylbd Kdkb wdBEHZIu dhl
ju_ gbdh]*Z g_ azZzdzZgqgb\zZxlky

IT-dhfiZzgbb bkihevamxl ijh*mdlu *jm]bo dhfiZzgbc qlh[u kwdhghfbl
[hld_ b \g_"jblv Ih ghlwhmijhlok]bjh\Zgh b bkihevam_Iky ,SWLPL]JHU il
xjbrbqg_kdb h[_ahizkblv ijhp_kk i_j_~Zqb ijz\ b “hklimit\ f_""m dhfizg
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lhiblv ~h]lh\hju h[ higm ~_gbb ijZ\ b bgl_ee_dimZevghc kh[kI\_gghk
Zdpbhg_jh\ b bg\_klhjh\ ihal\heblziébaklpllvxd&Zd kq_I| ijZBbevgh]h hi
kZzgby Ijm~hazljzl dhfiZzgbc b Ijm~hazljzl hl®_evguo dhfzg”

Iptimizer thlebqguc bgkljmf_gl ey mijzZ\e_gby g_fzZIl_jbZevgufb Zdlb\z

EBL?J:LMJ:

1.J_cebN R\Zck Hp_gdZ g_fZl_jbZevgubFZdBah\©D\bgigkZelbg]® =
761 k

2.E_\ G_fzZl_jbZevgu_ Zdlb\u MijzZ\e_gb_ baftf_gB-ahhop \lgdhgkZelbg]?
2003. 240 k

3.K_eb\zZgth\Zz =hjhrgiAgBkke_"h\Zgb_ ij_"ijbylby gZ hkgh\_ fhgblhjb g_fZl_jbZevguo Z
\h\ D MA_[cb ;Zelbckdbc wdhghfbqg_kdhie 4mKylBReAT76.

WEB-IJBEH@?GB? >EY LMHBEK

eomeZzZ_Kk IZohfhAz=
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_lI
tuhum_05@mail.ru, PakhomovaEG@yandex.ru

<\_"_gb_

< kh\j_f_gghf fbj_ Imjbaf b]jZz_| agzZgblbayglgnfyghjjbev ex”_c
JZa\blb_ |I_ogheh]bc b bgl_jg_|Z k*_eZeh iml_r_klI\by [lhe__ ~“hklmigu
e _ggu_ kZclu b ijbeh” _gby kms_kI\_ggh mijhklbeb ieZgbjh\Zgb_ ih_a
k\yab k baf_g_gb_f ]_hiheblbg_kdhc kbImZpbb fgh]l]bmpba\_klgu_ bgt
klbg_kdb_ k_j\bku g_ fhlml jz[hlZlv \ Jhkkbb < klyab k wlbf ihy\ey_|
kharzZgby hl_q_kI\_gguo Zevl_jgZlb\ bghkljZgguf k_j\lbkZf b ij_"hklZ
klzf g_h[oh”bfhc bgnhjfZpbb h f_klZo hl*uozZ \ Jhkkbb

JZ[hlZ ihk\ys_gZ jZajZjlnédh_g\by "ey Imjbklh\ hjb_glbjh\Zggh]h b
dexgbl_evgh gZ jhkkbckdb_ Imjbklbg_kdb_ f_klZ H”ghlt ba dexq_\uo
jhc klZedb\Zxlky ihevah\zZl_eb kms_kl\mxsbo kZclh\ yl\ey_ Iky h]jZg
NZgguo ih ~“hklhijbf_qzZl_evghklyf b Imjbklblkgkikibf hé¢tv dlZgghlt
jZ[hlkekha”Zlv ieZlnhjfm dhlhjZy [m~_1 g_ lhevdh kh”_y Zlv h[rbjgmx
gmx bgnhjfZpbx h Imjbklibq_kdbo f_klZo \ Jhkkbb gh ¢ ij_"hklZ\eylv
kljmf_glu ~ey ieZgbjh\Zgby ih_a”~hd

1. AZ~Zgb
JZajzZ[hldZ ex[hijlbbenh [ gby [Im_I j_r_gby jy*Z dexq_\uo azZ”Zq <
gZr_f kemqZ_ wlh [m~ml ke_"mxsb_ azZz”~Zqb
<u[hj | _ogheh]bc ”"ey jzZaly[phmdbHky \u[jZIlv kl_d | _ogheh]bc "ey

njhgl _g~Z b [wd_g”Z ijbeh™ _gby \uJ[jZlv ih*"oh?ysmx [Zam ~Zgguo “ey
nhjfZpbb <k_ \u[jZggah]blb oghe gu [ulv kh\j_ f ggufb bn~hklZlhggh w
n_dlb\gufb

JZajzZ[hldZ ihevah\Zl_evkdh]h Bgl_jn_ckZijbeh  _gby ~he’ g
[ulv m~h[_g b bgimblb\gh ihgyl g M ihevah\Zl_ey g_ “he'gh \hagbc
ihbkdhf b ijhkfhljhf bgnhjfZpbb

KhanrZgb_ b k2 [fau "Zggupjbeh  _gb_ [m~_I| kh[bjZlv ~Zggu_ h
Imjbklbg_kdbo f_klZo ~hklhijbf_qzZl_evghklyo ijbjhfguo h[t_dlZo b
g_h[oh~bfh kha”*Zlv [Zam ~Zgguo dhlhjZzy [m”~_1 ojZgblv bgnhjfZpbx
kdhf jzkiheh _gbb bklhjbb d&ZkEfchkZhlllue_Ih\ b ~jm]blo \Z guo Z
i_dlZo dZ ~h]h h[t_dlIZz

H[_ki_g_gb_ [_ahiZkghklb b Igh2¥ahdEkleb [m~ml j_]bkljbjh\ZIvky
gZ kZcl_ ihwlhfm g_h[oh”bfh ij_~mkfhlj_Iv f_oZgbafugazZsblu i_jkhg
guo Djhf_ Ihl]h g_h[oh~bfh h[_lkkihigbdvijm&hhcgby d gZdjmadzf <
iheg _gb_ wlbo azZ~Zq ihal\hebl kha~Zlv gZ~ "gh_ nmgdpbhgZevgh_
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ijbeh> _gb_ dhlhjh_ klZg_I| p_gguf j_kmjkhf ~ey ImjbkIk\ iml_r_kl\mx
kbb

2.Kl_d I_ogheh]bc

Njhgl_¢gl” ogheh]bby jZajZ[hldb njqgklgNjheh  _gby 4_"g
agZq_gghlh ey Imjbklh\ Jueb \u[jZgu ke_~mxsb_ kh\j_f _ggu_ |I_oghe
HTML (HyperText Markup Languagefyaud ]bi_jl_dklh\hc jzZzaf_Idb |_dklZ dhl
juc ijbf_gyxl "ey khanrzZgby b kljmdImjbjh\ZglblyZigh#p @ bth7dh" \ [
+70/ g_h[oh”~bf ~ey kha”zZgby we_f_glh\ bgl_jn_ckzZ 1Zdbo dzd I|Z][e
kkuedb b bah[jZ. _gby

CSS (Cascading Style Sheetslyaud dhlhjuc hibku\Z I \g_rgbc \b” “hdmf_gl:
>im]bfb keh\zZfb hg hij_~_ey_| \gklighobpib”™ p\ [IZ nhgl®\ ~_dhjz
gu_ we_f_glu jZaf_ju b klbeb rjbnlh\ >ey m~ h[kI\Z [ke bkihevah\Z
khj &66 Z b eghps ?]h bkihevah\Zgb_ mijhsZ_| b mkdhjy_| gZibkZzg
dh~Z 1 d hg jZkrbjy_| \hafh ghklb &66 ;eZ]h”"Zjy 6%$66 ihy\ey_ Ilky
bkihevah\zZhdh&&b6Zglu gZke_ "h\Zgb_ kf _rZggu_ klbeb Yy I ~ LZd _ hg
_I' ba[_]Zlv fgh]lhdjzZlgh]h ih\lhj_gby h”bgzZd[Bluo njz]f_glh\ dh"Zz

JavaScriptt y\ey_|ky hkgh\guf yaudhf ijh]jzffbjh\Zgby k ihfhsvx dhlh]
ibr_Iky nmgdpbh&Zjedbpu Hg g_h[ohhZ[heédb ihevah\Zl_evkdbo
kh[ulbc 1Zdbo dZd debdb \\l. *Zgguo b I i

>ey h[e_]g_gby gZibkzZgby dh”Z [ueZ \u[jZgZ [b[ebh_dz M4XHU\

|_dz y\ey_ |ky bgkljmf_glhf mijhsZxsbf \azbfh”_ckl\b_ k '20 ij_"Kkl
HTML-hdmf_glzZz \ \b”~ 1 Yhj_\E \uiheg_gb_ Zkbgojhgguo aZzZijhkh\ d k_j\
I _ $-®Zijhk[b)

;wd_g”~ogheh]bBajz[hldZ [wd_g"Z gZoh”blky _s_ gZ gZgZevghc Kkl
bgkljmf_glu g_h[oh”bfu_ ~ey j_ZebaZpbb k_j\_jghc eh]bdb mijZ\e ¢
h[_ki_q_gby [_aBmMmkgHbnbdZpbb ihevah\Zl_e_c¢ m _ hdj_~_e_gu >e)
[hldb k_j\_jghc qzZklb ijbeh  _gby [ueb \u[jZgu ke_"mxsb_ bgkljmf_glu

tNode.jstieZlnhjfZ ~ey bkihevah\Zgby -DYD6FULSW gZ klhjhg_ k_j\_]

tExpress.jstfhsguc b ]Jb[dbaoj\ c[f\hjd "ey 1RGHuMWI[eh]qglZ | k

a"Zgb -ijbgh _gbc

tPassportjst j r_gb_ “ey j_ZebaZpbb Z\lhjbaZpbb b Zml_glbnbdZpbl

ijbeh”_gbb ihkljh_gghf gZ 1RGH MV

+PostgreSQL+ j eypbhggZy [ZaZ ~Zgguo \u[jZggZy “ey o0jZg_gby b h

NZgguo

<ul[hj [ue h[mkeh%hdpflu ihdZzazl_eyfb ijhba\h”bl_ewghklb b gz~_~
kilvx i_j _gbke_gguo kbkl_f

3. NmgdpbhgZe ijbeh™ _gby

>ey lhlh qglh{ijbeH gb_ \uihegyeh k\hb nmgdpbb bk [ueh m~h[gh
ihevah\Zgbb g _h[oh”bfh h[_ki_qgblv khhI\_Ikl\mxsbc nmgdpbhgZe >e
kZzd hg ke_~mxsbc

J_]bkljzpby ihevahlBévah\Zl_ev fh | azZj_]bkljbjh\zHvky kha”zZ\ ij
nbev k bf_g_ f b we_dljhgghc ihglhc Ihke_ j_]bkljZpbb hg ihemgbl »
nmgdpbyf dzZd ~“h[Z\e_gb_ f_klI gZibkzgb_ hlau\h\ b kharzZgb_ fZjrj
ijhnex ihevah\Zl_ey aZsbs_g iZjhe_f

>h[Z\e _gb_ f>KIggZy nmgdpby ij_~ihezZ]Z_| qlh ihewah\Zl _eb fh]ml
eylv gh\u_ Imjbklbq_kdb_ f_klZ k ih~jh[guf hibkzZgb_f nhlh]jZnbyfb
Djhf_ Ihlh aZzj_]bkljbjh\Zggu_ ihevah\zZl_eb fhlmlkhEbB\éylv hlaulu I
[Z\e_gguo “"jm]bfb ihevah\zZIl_eyfb

ljhkfhlj dzZjljbeh” _gb_ [m~_1 ij_~hklZ\eylv bgl_jZdIbhgmx dZjIlm k
dzfb Imjbklbqg_kdbo f_klI 1Ijb gZz\_~_gbb furdb beb gz '@lbb furdhc g:
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A 1 hlh[jz ZIvky djzldZy bgnhjfZpby h f_klh]jZibbgEadZgf_ \unhl
N 1Zeb

KharzZgb_ fZjrjmlhp\_Jbkljbjh\Zggu_ ihevah\Zl_eb kffijml kha”*zZ\Zlv
kI\_ggu_ fZjrjmlu 1jb wlhf fh'gh mdZau\Zlv m~h[gu_ f_klZ hklZgh\hd
b li FZjrimlu [mA"ml khojZgylvky \ ijhnbe_ ihevah\zZI® ey b bfb fh gl
eblvky k "jm]bfb ihevah\Zl_eyfb

NbevljZzpby b iHhkdah\Zl_eb kfh]lml khjlbjh\Zlv j_amevIZlu ih ihim
ghklb j_clbglm b jZkklhygbx ;m”ml “hkimigu nbevlju “ey ihbkdZzZ it
\brzZf ~_yl_evghklb mkem]zf b *jm]bf izjzf_|jzf

Fh~_jzZpbyey h[_ki_gby dZqg_kI\Z b ijz\*b\hklb bgnhjfZpbb \ ijbeh’_
[m~A_ I \g_"j_gZ kbkl_fz fh~_jzpbb <k_ \gh\v “h[Z\e_gdu_ f_kIZ b h[a
oh”blv jmggmx fh”_jZpbx qglhJu ij_~hI\jZIblv \hagbdghV_gb_ g_\_jguo
\_Ikl\mxsbo *"Zgguo Fh”_jZlhju [wadljmhlgjoou_ nZceulb |I_dklu h
aul\h\ gz khhiI\_Ikl\b_ klzg"zZjlzf b ijZ\beZf ijbeh _gby

4. Bgl_jn_ck kzclz

JZkkfhljbf bgl_jn_ck gZr_]h kZclZ 7UDYHOHUV $URXQG GzZqg_f k
GZ g_c fh gh m\b~_Iv djzldmx bgnhjfZpbx h \hafh>ghlelyo kZclz gz
i j_oh~Z \ jZeDZEABHK j\BKH gZkLZd _ gZ Jez\ghc kljZgbp_ bf__lky
\hafh ghklv kha”Zlv ijhnBav]bkdjZdEybk).

Jbk =ezZ\gZy kljZgbpZ kzZclZz

Qlh[u ihevah\zl_ev fh] \hclb \ k\hc ijhnbev _fm g yw[oh”bfh aZih
k\hbf eh]lbghf b iZjhe_f b I'h]"dldgdpwdyf gblky gZ 'dgrhd bbm
jb k).

Jbk <oh” \ ijhnbev

Ihke j_]bkljZpbb b Z\lhjbazZpbb ihevah\zZIl_ex klzZg_| "hklmi_g nmg
jb 1B).
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Jbk =eZ\gZy kljZgbpXAmigdpblng Ze

Ihke_ k_dpbb NmgdpbhgzZe b~_| k_dplgdhkvdghbdkhthlkkuedZz
jZy i_j_gZijzZ\ey_I|l ihevah\Zl_ey gZ k_dpbx J_d&f_g"m_fu_ f_klIZz

Jbk =eZ\gZy kljZzgbpZz k_dpby kyghmmhc kkuedz

Jbk =ez\gzZy kljZzgbpz k_dpby k dhgl_glhf

Jbk =eZ\gZy kljZgbpd_d&hfdgbyn_ fu_ f_klZ

7C

ibk



K_dpby k jmqguf keZc”_jhf ~ey ijhkfhljZz hlau\h\ h kZcl_ jbk

Jbk =ez\gZy kljZzgbpzZz k_dpby k hlau\zZfb

Kh\j_f_ggu_ kZclu m”~_eyxl| [hevrh_ \gbfZgb_ ih”"\Zem kljZgbpu
ij_~hklz\eyhKIimi d \Z'ghc bgnhjfZzpbb | _ogbg_kdh]lh ozjzdl_jz GZ gZr
ih"\Ze_ dZ *hc kljZgbpu [m”~_| gZoh”blvky gZ\b]ZpbyhkZclZ khpbZe
ibjzcl jBXk

Jbk lh"\Ze kZclz

L_i_jvi_j_cr_f d kljzgbp_ DZlZeh] < i_j\mxhhg_j gt tu m\b~bf
gZ ]JeZ\ghc kljZgbp_zdzbbh]gghx kZclZ b \hafh 'ghklv aZj_]Jbkljbjh\ZIv
beb \hclb jbkzZe__ b~ _| k_dpby k ijbf_jhf kibkdz f_kl G_keh gh azZf_
f_klz fh gh hlkhjlbjh\u\Zlv ih jZaguf djbllhkef Wwk]lh B~ _1 i
\Ze dZd b gZ ]JezZ\ghc kljzZzgbp_ kZclZ jbk

Jbk Kljzgbpz Dzlzeh] kibkhd ~hkimiguo f_KkI

>Ze__i_j_c~r_fdijzar_em K_j\bk GZ wlhc kljZzgbpZ gZk 1Zzd" _ \k
pby kZclz \hafh ghklv \hclb beb azZj_]bklpbmbUddlvikgZAebtdly
f_kl jbk b ih™M\Ze kzZcd)Z jbk
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Jbk KljZzgbpZ K_j\bk nmgdpbhgZe ~h[Z\e_gby f_kl
KljZzgbpz HzgHgkEgbpZ k bgnhjfzpb_c h kzZcl_ b _]hljfxajZ[hlgbdZo |

Jbk KljZzgbpZ H gZk
5.:9gZeba ijh]jzffghlh dh~Zz

JZkkfhljbfijhzgZebabjm _f ijh]jZffguc dh4¢Zkjbgyzg” Jh \ ]
ijbeh’ _gbey gZqZeZ jZkkfhljbf Zjobl_dImjm2pnjhgl_g~Z jbk

Jbk jobl_dImjzZz njhgl_g” gqZklb
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DzZzd fh gh azZf_Iblv m-mgZkezZ KAZP®uc hl\_qgZ | aZ k\hx kljZgbpm ¢
kzcl_ b -nE¥Vdhlhjuc ojZgbl \ k_[_ klbebazZpbx bkhEZgmpbc \b™ \_]
hij_~_eyy rjbnl p\_1l ]jZgbpu ZgbfZpbb

L_i_jvi_j_c~r_fdizid_ VDVV HgZ ojzZgbl \ k_[_ iB)db IzZzdb_ dzd
dhlhjzy \ k\hx hqg_j_"v ojZgbl \ k_[_ nod&ghbl BED VdhWMWRk VM a
\u_ k\hcklI\Z ~ey kljZzgbp +BUMEHW NEZYVYZjlgu_ k\hckl\Zz BPL[LQV V
tkh”_j'bl \ k_[_ rZ[ehgu gZau\zZ_fu_ fbdkbgzfb dhlhju_ ij_"hklZ\ey
ih\lhjgh]lh bkihevah\Zgby-dehdh\ BR6B W& AN k_j[ figgu_

Jbk | Zid@asé

lzidZz EORFNV kjok j"bl \ k_[_ nZceu dhlhju_ hI\_gzZxl hI*_evagt
k\hc [ehd ;ehdb \ k\hx hqgq_j_"v iha\heyxl hij_~_eblv gZklb dh”~z d
bkihevah\zZlv b i_j_hij_~_eylv \ jZaguo dhglddkgZd godemlhodgh fb
khf gz [he__ ]b[dh_ i_j_hij_~_e_gb_ kh”_j Zgby

Jbk 1ZidZ EORFNV
Il j_cr fdiZid-FDRIRXVHO jbk < g_c ojZgylkyth[yaZl_evgu_
lhju_ ojzgyl \ k_[_ hibkZgb_ klbe_c MelBcrhZg2ujbkihjlbjmxlky \f
kl k mklzgh\dhc keZc”_jzZ

Jbk 1 Z i d@wl-carouseé!
1ZzidZ VHFWLRQV kh~_j-iklbek_[hlgZlceab ky d jZaebqguf k_dpbyf
beb jzan_eZfljzdbpu GZijbf_]j BKHRIGEN VYé&W ¥ _dpbb azZ]lheh\dz
" footer.scss"tklbeb ey k_dpbd iBDERSHNkIbeb "ey kljZgbpu H gZk
b I ~ jBk
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Jbk 1 Z i dgection$

1ZidZ XWLOLWLKNA jjbkd \ k_[_ jZaebggu_ mlbeblu b \kihfh]ZIl_ev
nmgdpbb

Jbk | Z i duilities"

NZce PDLQ VFVV\ i7bé_ VEMVblKez\ghc Ihqdhc \oh”Z ~ey \k_o
SCSSnZceh\ ijh_dlZ < wlhf nZce_ bfihjlbjmxlkynZkeu”jmib[u 6&66
kh[jZlv bo \ hAbg blh]hXce &66

Jbk NZce PDLQ VFVV
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| j_cr_f d nZceZf -DYD6FULSW JZkkfilZlefe nht\e qP RsDHH Oa K1V
mijZ\e_gb_ ~Zggufbelh]lbdlgc kjbeh> @byL d gz ~Zgghf WlZi_ jZajZ[h
db m gZk g_ ijh\h?*bezkv jZ[hlZ k "Zggufb nZce ihdZ imkl
>Ze__i_j_c~r_f dnZcem YLHZ MV Hg hi\_qzZ_I| azZj_"~klz\e_gb_
| _ex b mijz\e_gb_ hlh[jZz _gb dflbjphdfh@ifth® ba gZr_]h nZceZ m gZk bf
_Iky h[t_dl HOHPHQWYVY kh”"_j"Zsbc kkuedb gZ jZaebgqgu_ we_f_glu 'Z
bkihevah\zZIlvky \ f_|Ih»Z@ dpgkkZlh® KHDGHU&KDQJH)RUP%XWWRQ \
YLHZ hiI\_qZ_l aZ baf_g_gby |_dklz*dghidb \ lijfey\mhjfu |_dkl gz
dghid_ Z\IhfZlbq_kdb baf_gy_Ilky \ aZ\bkbfhklb hl aZzihZzg_gghklb ihe
jhey
NZce FRQWUROOHU MV bljZ_I jhev ihkj_"~gbdz f_\'m fh*_evx P
e_gb_f YLHZ MV Dhgljhee_j h[jZ[Zlu\Z NlaX\thh/ihekEm ZIl ke y
N _evx ey h[jZ[hldb “Zgguo b h[gh\ey_| ij_"klZ\e_gb_[6lglh[u hljZablv
j b K0).

Jbk NZce YLHZ MV

Jbk NZce FRQWUROOHU MV

NZce FOARMHURXWHO MV kem bl "ey bgbpbzZebaZpblb b gzZkljhcdb
ihevwvazgb_f [b[ebhl_db 2Z0 &DURXVHO WIhl nZce ihalhey_1| gzZkljl
kezZc”_jzZz 1Zdb_ dzZd dhebq_klI\h hlih[jZz Z_fuo we_f_glhZ kdhjhklv ijh
Ibg_kdh_ \hkijhba\_~_gRl)b I ~ jbk
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Jbk NZce Feiotsel sV
AZdexqg_gb_

Lzdbf hgpa ihklz\e_ggzZy az”~zZqzZz ih jZapgpWib_ -\njhgl_g*
ijbeh™ _gby “ey Imjbklh\ JueZ mki_rgh \uiheg_gZ IjbehZ gb_ dhjj_dlg!
_I'"Zggu_ h Imjbklbqg_kdbo f_klZo \ Jhkkbb ij_~hklzZ\ey | ihevah\Zl_e
j_]1bkljbjh\ZIvky b Z\Ihjbalh{Z\ewkygMu_ f_klZ k nhlh]jZnbyfb b \b”_h
nbevljh\Zlv b bkdzZlv bgnhjfZpbx \ [Za_ "Zgguo LZd _thgh h[ezZ~Z _ |
\e_dZl_evguf ihevah\zZIl_evkdbf bgl_jn_ckhf

< ~Zevg_cr_f iezZgbjm_Ilky jZajz[hldZ b-dhKkl{jZjbeh [wdyg”?

;m” | j_Ze@9pAhhNEZ[hldZ "Zgguo o0jZg_gb_ bgnhjfZpbb \ [Za_ ~Zgguo
dZjlhc b fZjrjmlZfb b jZkrbj_gb_ nmgdpbhgzZeZz

EBL?J:LMJ:

1. Njwcyg Hlau\lgb\uc "baHTML g&#CSS "ey ex[uo mklIBhckdafKI[ Ibl_j +
336 k

2.;_kiezZlguc dmjk ih kZ&lmbontEnd >We _dljhgguc jYouTfupe@ZgZe ijh jZajZ[hldm
kz
I h \URL: https//www.youtubecomwatchv=yJcCKuxftR2o& list=PLM6XATa8CAG4AFONAIYNS50AiPotxwLFIr&ab ch
annel NjbezZgk_jih-Badghbezgk ~Z1Z h[jZs_gby

3.>hdmf_glBp8y>We_dljhgguc j Sassjlcd@dmf_glZpby gZ jmKkIRLhittysa/isass
VFVV UX GRFXPHQWDWLRQ ~ZIZ h[jZs_gby

4.HaverbekeM. Eloquent JavaScriftith ed.). No Starch Presst 85/ KWWSV HORTXHQWMDYDVFULSW Ql
h[jZs_gbp4.2024)

5.>hdmf_glZpby M4XHU\ >We dljhgguc j_kmjk@ M:AixtpslepijfBerycsiF XPHQWDWLRQ 8
>Z1Z h[jZs_gby

6.>hdmf_glZM¥g >We_dljhgguc j_kvDNM @Veb Docs MVC Design Pattern URL:
https//developemozilla.orglenUS/docgGlossaryMVC ~Z1Z h[jZs_gby

KHA>:GB? IJBEH@?GBY
HLKE?@B<:XS?=H BARPBBY J:KIBK:GBY

ghj__\zZ: IZohfh%Z=
Lhfkdbc J]hkm~ZjklI\_gguc mgb\_jkbl_lI
aandreeval313@mail.ru, pakhomovaeg@yandex.ru

<\_"_gb_

J_Zebb mqg_[gh]h ijhplZiddA W \aib _jZkibkZgb_ dhjj_dlbjm_1lky ijZdlbq
kdb dZz""mx g_"_ex Djhf_ Ih]h \hafh gu g_ij_~\b”_ggb_ kbImZpbb d
oh”blky baf_gylv \ k_j ~“bg_g_"_eb WIh ijb\h~bl d g_h[oh”~bfhklb ihk
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aZ jZkibkzgb_f Ilhwlhfm kha~rZgb _[y_kirkkgkZb\dhdhjaé_g_gby b k\h
\j_f_ggh khh[sZe h[ wlhf kim”~_glzf J[ueh [u hg_gv ih& _agh “~ey mqg_
kZ2 @ H”bg ba \ZjbZglh\ j_Zebatkhah Al h th flxerzgith ijbeh”_gb _

Fhibevgu_ ijbeh _gby b]jzZxl dexg_\mx jhev \ kh\j gb\@Zghf fbj_ h[_
m~h[guc “hklmi d bgnhjfZpbb b mkem]zf Hgb [uklj__ azZ]jm Zxl dhgl
bkihevah\zZgbb ih kjzZ\g_gbx k Z&zZehZlblogBfdo \bhZcg iMa\hey_ 1 ih
kljzb\zZIvky ih”~ jZagu_ jZaf_ju wdjZzgZz Hgb ihal\heyxl phevah\zZIl_eyf |
gu_ mq_kgdibkb b ojZgblv \Z'gmx bgnhjfZpbx ih®” jmdhchb \ kemqzZ_ g,
kib hlijz\eyxFnB\X¥YiKfe_gby bgnhjfbjmxsb_ ihevah\zZl_ey h[ baf_g_g
j_Zevghf \j_f_gb L h bkihevah\Zgb_ fh[bevguo ijbehZ _gbc dhlhju_
gh\blv gz kfzZjlnhgu bf_gbh Mmydizth~h]h mijhszZ_1| ih\k_~g_\gmx “bag!
ex™_c

Bf _ggh ihwlhfm [ueh j_r_gh kha”Zlv fhibevgh_ ijbeh  _gb_ dhlhjh_
jZkibkzgb_ q_j_a hij_~_e_ggu_ bgl_j\Zeu \j_f_gb b m\x "hfey_1| iheva
[uo baf_g _gbyo \dexqZy hlf_gu aZgfylbcgbyjijghktiz\zd be ¢ Zm~*
lhjbc beb dhjimkh\ Hgh ij_~gZagZq_gh *ey |I_o dlh olwg_I \h\j_fy ihe
gmx bgnhjfZpbx h[ baf_g gbyo \ jZkibkZgbb gh g_ bf__ | \hafh ghkl
hlke_"b\Zlv bgnhjfZpbx gZ kzZcl_ LZdh_ ijbeh  _gb\j_iftyabhey_ | kwdhg
N eZ | h[jzah\ZIl_evguc ijhp_kk [he__ dhfnhjlguf “ey \k_o _]1h mqgZklg

>ey “hklb _gby ihklZ\e_gghc p_eb ihlj_[h\Zehkv ijhZgZebabjh\ZI\
kZclh\ b ijbeh” _gbc k jZzkibkzgb_f Ihfkdbo <MAh\ bamqgblv yaud ijh]j
KRWOLQ "ey dghelkZgplyy kihkh[u zZ\IhfZlbabjh\Zggh]lh k[hjZ bgnhjfzZp
bgl _jg_I| kZclhl\ b nmgdpbhgZevghklv ieZlnhjfu jZajzZ[hldb fh[bevguo
ILUHEDVH Z Izd _ jzZzajzZ[hlZlv b j_Zebah\Zlv ijbeh  _gb_

GZ I_dmsbc fhf_gl ijbeh  _gb_ kha”Zgh b kihkbhkggbhlke_ "b\Zlv
Lhfkdh]h JThkm~ZjklI\_ggh]lh b Lhfkdh]h ihebl_ogbq_kdhkh mgb\_jkbl_It
ibkzZzgb_ Lhfkdh]h Jhkm2ZjklI\_ggh]lh mgb\_jkbl_IZ kbkl_H mijZ\e_gby b
gbdb >ey dZ ~h]lh ba wlbo <MAh\ kms_kI\m_1I| kZcl k jZkibkzZgb_f Z m
khhiMkiI\mxs__ fh[bevgh_ ijbeh”_gb_ dhlhjh_ gZaulZ _|ky 768 ,Q7LPF
hrbg ba kZclh\ g_ m\_"hfey_I| ihewdjhzbefy gh girydbo< 768 ,Q7LPH
lZzdZy nmgdpby ij_~mkfhlj_gZ gh m\_~hfe_gby \ g_f hlijZ\eyxlky g_c
ihevah\zZl_eb ihegmgkZpbx h[ baf_g _gbyo g_ lhevdh k\h_]h jZkibkZghb
\k_o ~jm]bo Ihfbfh \ur_mihfygmluo kZclh\ kms_kI\m_1 _s_ b ijbeh”
\Zg \ dhlhjhf fh gh kfhlj_Iv jZkibkZgb_ jZaebqguo <MAh\ \ Ihf gbk
juo lhfkdbo h”gzZdh \ wlhf ijbehhlkgblkINAdd’l nmgdpby hlke_"b\Zgby b
f g _gbc Ihwlhfm kharzZgb_ 1Zdh]lh j_kmjkzZ ~_ckl\bl_evgh ihe_agh e
gbke _gguo mqg_[guo aZ\_~ _gbc

1. Kl _d I _ogheh]bc

1.Deb_glkdZy qZKklv

FhibevgZy jZajz[hldZ [ulZ_I| gZlb\gZy b djhkkiezZIfhhpgh ggZy <u
\bkbl hl nmgdpbc [mMm*"ms_]h ijbeh  _gby p_e_\hc Zm~blhjbb [x"" _I
jh\ >ey ~Zgghlh ijbeh” _gby [ue \u[jZg bf_ggh gZlb\guc ih?"oh”"

>7Zggh_ ijbeh’_gb_ jZajzZ[Zlu\Zehkv "ey mkljhckI\ k hi_jZpbhggh
$QGURLG | d hgzZ h[_kic_oqbVA_lgYukhdbizkghklb qlh \Z°'gh ~ey aZsb
ihevah\Zl e ¢ ~Zgguo Z 1Zd"_ ij_"~hklZ\ey | fhsgu_ bg&ljmf_glu mijh
jZ[hldm ijbeh _gbc gZijbf_j $QGURLG 6WXGLR Djhf_ Ih]l]h kh]eZk¢
6WDWKRXQWHU -yt |bijZe$QGURUG azghtigdz@ b jZz[hlz_| gz
[he_ _ qg_f mkljhcklI\Zo jZaguo [j_g”~h\ qglh ~Z 1 ijbeh” _gbx ~hk
hljhfghfm dhebg_kl\m ih@yvah\zZl_e c

>ey jZajZ[hldb bkihevah\Zeky yaud ijh]jzffbjh\Zgby .RWOLQ WIlh
guc h[t_dhgh_glbjh\Zggancd vy jZ[hlZxsbc ih\_jo -90 -DYD 9LUWX

[hj
Zb
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ODFKLQH dhlhjzZzy y\ey_lky hkgh\ghc gZklvx bkihegbl_evghc kbkl_fu
ihy\beky \-f JTh~m Z \f ihemgbe hnbpbZevguc klZImk hl dhfiZzgbb *RR.
dzZqg_kI\_ bgkljmf_glZ ~ey jZ[hluofdZ $QGURLG 6WXGL
2.K_j\_jgZy qZklv

< k_j\_jghc qzZklb ~Zggh]lh ijbeh™_gby hkgh\ghc aZz~Zq_c y\ey_Iky i
k jZkibkzgbyfb L=M LIM b LMKMJZ

IZjkbg]lhf kzZclh\ gZaul\zZz_Ilky z\lhfZlbg_kdbc k[hj bgnhjfZpbb ba b
kljmdImjbjh\Zgb_ ihemqg_gguo "Zfyguo | IpginBEffZpbx ih azZ~Zgguf
izjzf_ljzf gz hij_~_ezgguo kZclZo >Zggu_ kh[bjzZxlky hkbkl_fZlbabjm
Aylky d ih*oh”ys_fm nhjfZlm Ihke_ wlh]lh bo fh gh h[jZ[Zlu\Zlv b bkih

>ey ~Zggh]lh ijbeh’ _gby [ue \u[jZg yaud ijh]jZffbg#&Zgby 3\WKRQ
sbcky k\h_c ]Jb[dhklvx b mgb\_jkZevghklvx Z 1zZzd _ ijhglhlhc b eZdhg
lZzdkbkz <_khfuf _]1h “hklhbgklI\hf yley |ky 1Zd" _ Ih qglh hg ij_~hklz\
Zkkhjlbf_gl [b[ebhl_d “ey iZjkbg]Z <”~h[Z\hd gZ \u[hj yaudZ ih\eb
hiulz ijh]jdfih\Zgby gZ g_f b agZgb_ g_dhlhjuo _]h hkgh\
3.;Zau “"Zgguo

;Zau “Zgggwoh gZ[hj kljmdImjbjh\Zgguo ~Zgguo >ey wlh]h ijbeh”™ _g!
\u[jZgZ [ZaZ "Zgguo )LUHBEDPNZH HD@WZPEgguo 1R64H dhlhjZy iha\
ey _| ojZgblv b kbgojhgbabjhnhlpfZNZgweR2l f_ ""m ihevah\Zl_eyfb \ j
"bf_ j_Zevgh]lh \j_f _gb Ijbeh’  _gby J)LUHEDVH hklZxlky hlaulgb\ufb
ghfghf j_"bf_ I d 6'. )LUHEDVH 5HDOWLPH 'DWDEDVH bkihevamx
mkljhckI\_ ~ey h[kem b\Zgby b 0jZg_gby HBOW LdHt [ZHUHB®IVH 5
jm_lky k Zml_glbnbdzZpb_c¢ J)LUHEDVH h[_ki_gb\Zy ijh&klImx Zml_glbn
[hIgbdh\ Djhf_ Ihlh gZ iezZlnhjf_ )LUHEDVH ij_~mkfhlj_g k_j\bk &C
dhlhjuc ihalhey_|I| hlijz\wmyl¢hifer[5.by

2. 1jh_dlbjh\Zgb_ ijbelhy _

1.JZajzZ[hldZ deb_glkdhc qzZklb

JZa[_j_f Zjobl_dImjm deb_glkdhc qZklb jZajz[Zlu\Z_fh]lh ijbeh  _gb
A"bzljzffu dezZkkh\ JZkkfhljbf dzZdb_ dezZkku [ueb hij_~_e_gu \ ijbe
nmgdpbhgZevghklv Z 1zd _ Ih dzZd hgb \azZbfhbdkKgklI\mxIl ~jm] k ~jm]hf
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Jbk >bZz]jzffz deZkkh\

Dezkk 8VHU kh”_j'bl \ k_[_ bgnhjtZdbxbhydeMAl nZdmevl_I
]jimiim b eh]bg

DeZkk :HHNG6FKHGXOH kh”_j"bl \ k_[_ bgnhjfZpbx tZazZgylbb ~ZlIr
gb_ Ibi aZgylby ijZdlbdZ e _dpby bky figgih"Zb 21 *ey Zm~blhjbx b
dhjimk \ dhlhjhf wih aZgylb_ ijhoh”bl

DeZkk 6 WD UM SEMKL YOlhWHjuc nhjfbjm_Ilky ijb hildjulbb ijbeh _gby <
\uihegy _I|ky ijh\_jdZ gZ ih~dexq_gb_ d bgl_jg _Im b ijbh_]lh gZebqgbb
\_jdZ gz Ih \uihe\@hd eithke_ q_]h ~Z_Ilky \hafh ghklv i_j _clb d de
SigninUpActivity.

DeZkk 6LJQ,Q8RIRZWH YW Ibjmxsbcky ~ey j_]bkljZplwb beb \oh~Z il
ah\zl_ey < az\bkbfhklb hl Ihlh gZ dZdmx dghidm gz f_I| ihevah\ZIl_q
wdjZzg_ 9gZ wlhf ihyy\agulkyhey ~ey \\h"Z ~Zgguo b \uiZz*"Zxsb_ kibkd|
wlhf deZkk_1Zd"_ \uihegy |ky ih~dexq_gb_ d h[eZqghc [Za_ ~Zgguo |

ljb j_]1bkljZzpbb \\_~ ggu_ ihevah\zZl_e_ f ~Zggu_ kgblu\Zxlky b \u
_]1h zZ\lhjbazpby k ihfhsvx k_j\bk@wIhEUKEDWYIE eViphZy bgnhjfZpby k
o0jZgy_|lky \ 1Z[ebpm XVHUV \ [Za_ ~Zgguo j_Zevgh]lh \J]_ f gb GZ ihql
ijZ\ey_lky ibkvfh k ijhkv[hc ih~I\_jrblv HPDLO Ijhba\h~blky ijh\_jdZz
ijhrez Z\Ihjbazpby azl_f ijhba\h”*blky VUkcawjdjlzgZ gZqZevg

ljb \oh”~_ ih \\_~_gghfm ihevah\Zl_e_f eh]bgm _keb hg [ue aZzZjZz
A g \ [Za_ ~"Zgguo bs_Iky bgnhjfZpby h g _eh\_d_ Ilhke_gZoh ~_gb
khojzgy_Ilky gZ mkljhckl\_ k ihfhsvx \kljh_ggh]lh deZkkZ 6 KDUHG3UH
mki_rgBel_glbnbdZpbb ijhbkoh”bl i_j_oh” d deZkkm ODLQ$FWLYLW\

< deZkk_ ODLQS$SFWLYLW\ hjJZzgbah\Zgz \hafh 'ghklyg i_j_dexqgZlvky
[Zfb khhI\_Ikl\mxs_]h wdjZzgZ +RPH)UDJPHQW b 3URILOH)UDJPHQW
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gbb \vaulZ_Iky "bZeh]h\h_ hdgh _kgghhfllhsde 2Zkkih $OHUW'LDORJ k ijhkyv
jZaj_rblv ihemqg_-gb\_“1thfre_gbc

DeZkk 3URILOH)UDJPHQW ij_"klz\ey_| bgnhjfZpbx h I_dms_f ihev
jZg__ [uezZz khojzZzg_gZ gZ mkljhckI\_ K~ _kv ~_ ijhba\h”blky ih*ibkd
m\_~hfe_gbc h[ bafZigibgktagby Jjmiiu kim”~_glZ bkihevamxs_]h ijbeh™ ¢

< dezZkk_ +RPH)UDJPHQW ijhbkoh”bl ihemqg_gb_ ~Zgguo ba ;> <
<MAZ b ]jmiiu ihevah\zZIl_ey nhjfbjm_Ilky gZa\Zgb_ [Z[ebpu d dhlhjh
h[jZs_gb_ Ba g__ bale_dZ_Ilky jZgiBPk2®pb |Addmshbkok” bl \ugb
e_gb_ "Zl gZqZeZ b dhgpZ I_dms_c g_"_eb

DeZkk 5Y6FKHGXOH$GDSWHU bkihevam_Ilky ey ij h"klzZ\e_gby dZ
Ilhjhc jzkihez]lzZz_Iky gZza\zZgb_ b \j_fy aZgylby Z IZd _ hklZevgZy bgnt

Ihfbfh wibo dezZkkh\  \gbhlbelzd _ ij_~klZ\e_g h[t_dl &RQVWDQFH d
ojZgbl dhgklzglu \ Ihf gbke_ kibkdbLm&k\Z jLHMIhLIIM LMKMJ
nZdmevl_Ih\ *ey dZ ~h]h ba gbo b khhI\_IklI\mxsbo ]jmii

Ilhglb "ey dZ *h]lh ba i_j_gbke_gguo deZkkh\ kmsnKidenkl khhl\_lkI\
jZaf_ldhc < wlbo nZceZo "ey \k_o wdjZgh\ hibku\zZxlky we_f_glu I.
dghidb kibkdb b I ~ Z Izd _ bo izjzf_Ilju gzijbf_j jzaf_j p\_l jZk

| AN

2.3Zajz[hldZ k_j\_jghc qZklb

K_j\_jgZy qZklv ijbeh’ _gby gZibkZiZZfgphyzagidy IJWKRQ \ kj_~_
ijh]jZffbjh\Zgby S\&KDUP H[sZy ko _fz jZ[hlu ijh]jZff2 ij_~klZ\e_gZ g

Jbk Ko_fZ jZ[hlu k_j\_jghc qZklb ijbeh”_gby

< hkgh\ghf nZce_ PDLQ S\ jZkiheZ]Zxlky \k_ g_h[oh”bfu_ nmgdpb
Zelhjblf kjz\gb\zZlgibk4gby JZkkfhljbf ih~jh[g__ _1h kh”*_j Zgb_

| _j\uf ~_ehf ijhba\h”~blky ih*"dexqg_gb_ d [Za_ ~“Zgguo k ihfhsvx [b
firebaseadmin b n m g dipibdlize_app AZl_f hij_~_eyxlky g _kdhevdh keh\Zj_c
h[oh”bfuo “ey ijb\_~ gby jZkibkZgbchlj do hjZgagfuro nimiak em
qg_]h az~zZxlky mpagrpdparsingTPU bparsingTUSUR ijhba\h~ysb_ k[hj
bgnhjfZpbb k kZclh\ L=M LIM b LMKMJZ khhI\_lkI\_ggh

DZ ~hc ba wlbo nmgdpbc gZ \oh” ihklmizZxl keh\Zjv khklhysbc ba
b bo b _glbnbdzZahljldd  _ eb[h "Zlu gZqZeZ b dhgpZ g_"_eb eb[h ghf_
<k_ agZq_gby ih*klzZ\ekixhidyn\ XtghagZqggh hij_~_eyxsmx gZoh ~_gb_
kmjkZ \ bgl_jg_I_ ihke_ g_]h ijhba\h”blky ihiuldZ ihem@gblv bgnhjfzZp
gbb k kzZclzZ ih wihc kkulekZzgbyey g®Mkwlb *Zggu_ 0jZgylkKy \ nZce_ \ nh
| MVRQ >ey bo ihemqg_gby ijbf_gyxlky [b[ebhl_db MVRQ b UHT
SDUVLQJ738 kgZgZeZ bgbpbZebabjm_ Iky ~jZc\_j [jZmla_jZ b ijhba\h
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djulby kZclZ k jZzkibkZgb_f ih i_j_"Zgghenkkued k ihfhesmygZ |h"rZ
SDJHBVRXUFH ihemqgz_lky dh” kljZzgbpu \ nhjfzl_ KWPO b k_Zgk
dhfzgrhc TXLW WIih ijhbkoh”bl k ihfhsvx [b[ebhl_d MHOHQLXP b Z
KMJZ k ihfhsvx [b[ebhl_db UHTXHVW kha"Z_ lkwx kk kikpby* y\eyxsZyky
ezgguf [jZma_jhf AZIl_f ijhbkoh”bl kgqblu\Zgb_ "~Zgguo k kZclZ ih k
nhjfZzl_ Ba ihemqg_golRldeZKW&\@_dzZxlky ~Zggu_ k ihfhsvx [b[ebhl_c
%WHDXWLIXO6RXS Ba wlbo “"Zgguo \u[bjZ |ky gm 'gZy bgnhjfZpby dh
keh\Zjga keh\Zj_c khklz\ey_Ilky kibkhd kh \k_fb izZzjzfb | _dms_c g_"_
azZl_f mihjy~hgb\zZ_lky ih ~Z1_ b \j_f_gb

Ihfbfh wlbo Ij_o nmgdpbc \ ijh]jzff_ _klv nmgdpbb "ey kjZ\g_gby jZ

Nmgdpby ZHHNGD\6FKHGXOH \ha\jZzsZ | jZkibkZgédb Iz dhgdj_lg
g_dhlhjuc bg”r_dk GZ \oh” _c ihkimiz_I kibkhd k jZkibkzgb_f gZ \kx
ex bg”_dk yleyxsbcky kg_lgbdhf we_f_glh\ \ wlhf kibkd_ Z 1Zzd" _ ¢
eb ?keb kq_Ilgbd f_gvr_ gqbkez azZgylbc \ jZzkibkzZzgbb Ih ~h I_o ihj
khhi\1\kn_| az~Zgghfm ~gx g_~_eb hgzZ ~h[Z\ey_Ilky \ jZzkibkzZgb_ gZ
nmgdpby y\ey_Iky \kihfh]Zl_evghc b bkihevam_Ilky \ ke_"mxs_c

Nmgdpby VFKHGXOH&KDQJHV:HHNGD\ \ dzZq_kI\_ izZjzf_Ijh\ ihemi
dms_c¢c g_" _eb b jZkibkZgb_ ojZfyguo kK §Z[gaeZ kq_Igbdb ~ey h[hbo
kibkdh\ az”~Zxlky jzZ\gufb gmex AZimkdZ_ Iky pbde ih ~gyf g_"_eb ¢
N _evgbdZ b azdzZggb\Zy km[[hlhc >ey dZ ~"h]h ba jZkibkzZgbc \uau\zZ
nmgdpby b bale_dZ_I|ky kibkhd k azZgylbyfb Ix ghtl j*kgvighdihfbgZz
dhlhjuc bkihevam_lky “ey ke_"mxs_]h ~gy g_"_eb

GZijbf_j gm'gh ihemgblv jZkibkZgb_ gZ ihg_~_evghd Kh]ezZkgh I
ibkZgbx \ wlhlfMjlgviZju Z \ [Za_ ~Zgguo gzibkZgHh]f§Zh
ZHHNGD\6FKHGXOH \_jg_Ihbgtkldkgghb AZlh f ijb ihem&j_gbb jZkibk
gby gZ \lhjgbd ihbkd aZgylbc gZqg_Ilky kjZam k wibo bg”_dkh\

Ihke_ kha”Zgby wlbo kibkdh\ kibkdb kjzZ\gb\Zxlky +keb bo ”“ebg
khhi\_Ikl\mxsbc ~_gv g_"_eb khojZgy_Hhgb_kbbhki'bex ey |
Ajm]lm ihwe_f _glgh b gZebgb_ baf_g _gbc 1Zd _ mqgblu\Z_Ilky Ilhke_ a
nmgdpby \ha\jZszZ_| kibkhd ghf_jh\ "g_c g_"~_eb ”"ey dhlhjuo jZkibkZz
kljh_gh

Nmgdpby FKHFNLQJ&KDQJHV ihemqgZ_| gZ \oh” jZkibkZgb_ | _dms_
|Z[elup lIjhbkoh” bl ih"dexq_gb_ d [Za_ ~Zgguo b kqbluXZgb_ bgnhjfz,
azZzgghc 1Z[ebpu K ihfhsvx nmgdpbb VFKHGXOH&KDQJHV:HHNGD\ ij
gZ gZebgb_ baf_g _gbc ?keb hgb _klv Ih kh” _j"bfh_ IB[ebpu \ [Za_ "
kulZ_Iky kibkhd ghd_gh¥ “gb ij_h[jZam_Ilky \ kljhdm b hlijZz\ey_ Ilky \ |
kKI\_ irm\_~hfe_gby gZ mkljhckl\h ihevah\Zl_ey jZkibkzZgb_ ]jmiiu dhl
baf_g_gh

< hkgh\ghf Zelhjblf_ azZimkdZ_Iky [_kdhg_qguc pbde Hij_"*_ey Iky
b ghf_j g_~_eb Ba nZce@jzgykhjkegh\Zjb b kibkdb k ]Jjaniizfb bale_d
xlky ]jmiiu LIM AZimkdZ_lky pbde ih gbf \ dhlhjhf az~Z _ |ky gZa\Zg
rZ[ehgm ZHHNBVFKHGXOHBWSXBJURXSBLG b aZimkdzZ_Iky nmgdpb
ghf ihemqg_gbb jZzkibkzZgby \uaul\Z_IlkpynmAgdpby kjZ\dZgbimeypbb
ijhba\h~ylky k ]jmiizfb L=M b LMKMJZ

3.Bgl_jn_ck ijbeh™ _gby

Dh]~Z ihevah\zZl_ev hldju\zZz_| ijbeh _gb_ i_j_~ gbf ikyley_ Iky wdj
Mmfy dghidzZfb \oh” b j_]bkljZpby |Ijb gZ Zlbb gZ dghidm j_]bkljZpbl
khhiMlkI\mxsbc wdjZg GZ g_f jZkiheh  _gu g_kdhevdh ihe_c¢ ey \\h"
ihevah\Zl_e_ lhevah\Zl_ex ij_"~eZ]Z_lky \\_klb bfy ihglm b iZjhev Z
k\hc mgb\_jkbl_|I nZdmevl_I b Jjmiim k ihfhsvx \uiZz*"Zxsbo kibkdh\ |
ihe_c gZ wdjhg@h'jZkd dghidZ ijb gz ZIbb gZ dhlhjmx Xuihegy_Ilky Z\
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pby ihevah\zZl ey ?keb ihevah\Zl_ev g_aZihegbe \k_ ihey b gZ Ze g.
khh[s_gb_ h[ wlhf b j_]bkljzpby g_ ijhbahc”_| "h |I_o éhj ihdZ \kz g
g_gh Ilhke_ az\_jr_gbp vWhhja ijjhbkoh”bl \ha\jzl gz klZjlh\uc wdjZg
kemqgqzZz_ _keb ijb j_]bkljZpbb ijhbahc”_1 hrb[dZ ihevah\zZl_ev [m~_I

S_9

Jbk KlZjlh\uc wdjZzg b wdjZg j_1bkljZpbb

ljb \u[hj_ gZ gZqZevghf wdjZzg_ \lhjhc dghidb H)dijha\Z_Iky wdjZg
\heyxsbc ihevah\Zl _ex \hclb \ ijbeh™_gb_ >ey wlh]l]h gm > gh \\_klIb ihq
< kemqZ_ _keb g_eh\_d hrb[_Iky ijb \\h~_ ihy\blky \kieulZxs__ khh
glh eh]bg beb iZjhev gZibkZg g_\_jgh

Jbk WdjZg \oh”rZ

?keb ihevah\Zl_ev a¥[uegiZhhel gZ Zlv gZ khhiI\_Ikl\mxsmx gZ”*ibk:
ih~ iheyfb \W\h~Z ~Zgguo Lh]*Z hldjh_Iky *bZeh]h\h_ hdgh \ g_f gz~
k\hc HPDLO gZ dhlhjuc ijb”_1I ibkvfh kh kkuedhc iha\heyxs_c ihf_g
ghluc

ljb mki_rghf ihiz"Zgbb ihevathlZm eiy \ Rbkbf ihyley hky ~"bZeh]

\h_ hdgh k ijhkv[hc jZaj_rblv hlijz\dm m\_~hfe_gbc h[ baf_g_gbyo
jbk ?keb hg gz f | jZahldjpixlky gZkljhcdb m\_~hfe _gbc ijbeh’ _gby

\
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1" hg kfh _I \dexgblv hih\_s_gby _keb " hh[g _ighimkibhhghh ik

y\blky kgh\Z ijb ke_"mxs_f \oh”_ ?keb hih\_s_gb_ h kf_g_ jZkibkzZghb
dzdHhHb fhf_gl jZzkibkZgb_ ]Jjmiiu kim”~_glZ bkihevamxs_]h wlh ijbeh” _
baf_g_gh _fm gZ mkljhckl\h ijb"_| m\ <ilgfef pb"_Ihkk\ZdZdb _
dhgdj_lgh ~gb g_~_eb ijhbahreb i_j_f_gu ihke_ g_]lh hg kfh _| aZclb
b ihkfhlj_Iv \ q_f bf_ggh khklhyeZ i_j_kljhcdZ jzkibkZgby

Jbk HIijz\dZ m\_~hfe_gbc

Ilhke_azZdjulby “bZeh]h\h]h hdgzZ klZgh\blky \b*_l\2idjZg k ijhnbe_
ey jbk gZ dhlhjhf hlh[jZ  _gZ bgnhjfZpby h g f Z 1ZdZ_ dghidZ \uoh
mglZ ijb gZ Zlbb gZ dhlhjmx ijhbkoh”~bl \ha\jzZl gz klZjlh\uc wdjZg I
\oh”_ \ ijbeh” _gb__keb ihevah\Zl _ev g_ \uoh”be ba ZddZmglZ hldj
k jhnbe_f Kgbam wdjZgZ jZkihezZ]Z_lky f_gx gZ dhlhjhf jZkiheh  _gL
ljb gZ ZIlbb gZ e_\mx dghidm fh gh hldjulv jZkibkZglf). | dms_c¢c g_*"
K\_jom ihdZaZgu ~Zlu gZqZeZ b dhgpZ g_"_eb b iZzg_ev k \u[hjhf ~g
gZ we_f _glu wlkb iZlggh ijhkfzZljb\ZIv bgnhjfZpbx h aZgylbyo \ wlhl
?keb iZj g_ | gZ wdjZg_ ihy\ey Iky khhiI\_IklI\mxsZy gZ”ibkv

Jbk WdjZgu k ijhnbe_f b jZkibkZgb _f
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AZdexq_gb _

< A"Zgghc jZ[hl_ [ueZ ij_"klZ\e_gZ jZajZ[hldZ b j_ZebaZpby ijbeh’ _
\Zxs]lh baf_g_gby \ jZkibkZgbb Hkgh\guf Ij_[h\Zgb _f ipb j_ZebaZpbhb
eh” _gby y\leyehkv |j_[h\Zgb_ hlijzZ\db m\_~hfe_gbc kim”_glZf h ex[uc
jZkibkzZzgby 1Zdbo dzd i_j_ghku b hif_gu azZgylbc kf_gu Zm~blhjbc b
e_c

< ijhp_kk_ jZ[hhujlwgZ[hlZgh b j_Zebah\Zgh fh[bevdh_ ijbeh _gb_
khigh_ ihdzZau\Zlv jZkibkZgb_ gZ I _dmsmx g_"_ex "ey kim~_glh\ Ilj_o
L=M LIM b LMKMJZ ;ueZ "“h[Z\e_gZ \hafh ghklv ihemqgZlv m\_~hfe_
mkljhckl\h ihevah\Zl_ey h ex[uozZkabkdggpbypgmiju mdZazZgghc bf ijb
j_]1bkljZzpbb

G_kfhljy gZ ~hklb]Jgmlu_ j_amevlZlu "ZggZy jZ[hlZ cdhklZ\ey_ | f_KkIt
r_1h kh\_jr_gkl\h\Zgby >ey wlh]h ieZzgbjm_Ilky azZ]jmablv ijh]jZffm g
[_kij_julghc jZ[hlu Z Izd _ ~“h[zZ\bIvk\hafh\HdikyvjhkibkAhgby ij_i
NZ\ZI_e_c b ijhkfhljZ ]1jZnbdZ g_ lhevdh I_dms_c g_~_eb gh b *jm]bc
ohjhrbf "hiheg_gb_f d nmgdpbyf ijbeh™ _gby klZeZ [u hZpby ~h[Z\e_ghb
gb_ebgguo ~_e b ieZgh\ ihevah\Zl ey

< aZdexq_gb_ fh gh kdjZaib{hlidlggh_ ijbeh  _gb_ hlke_"b\Zxs__ b
f_ g_gby jzkibkzgby b k\h_\j_f _ggh khh[sZxs__ h[ wlhf kilm”*_glzZf h
"ey mqgq_J[gh]lh ijhp_kkz Hgh ihfh]z_1| I_f dlh ohg_I \h\g fy ihemqgZlv 2
nhjfZpbx h kf_g_ ]jZznbdz gh g_ bf__I " \e&fdgbyghikliblhyglmh hlke
"b\Zlv bgnhjfZpbx gZ kZcl_ LZdh_ ijbeh ™ _gb_ ihalhey_ | kwdhghfblv \
h[jZzah\Zl_evguc ijhp_kk [he__ dhfnhjlguf

K iheguf dh~hf ijbeh” _gby fh gh hagzdhfblvky ih KKue
https://github.com/Nastyand/Schedule.git

EBL?J:LMJ:

1:g7j__\zZ IZohfRP\ZKha”Zgdegram[hlZ hlke_"b\Zxs_]h baf_g_gby \ ZZkibkzZgbb F
|l_jbZedc F_""mgZjh~rghc fheh”_"ghc gZmqgghc dhgn_j_gpbb FZI_fZlbg_kdh_ b ijh]jzffgh_
bgnhjfZpbhgguo |_ogbg_kdbo b wdhghfbq2&dbdZikbkl_fiLjimfkdLhfkdh]lhjlhkm~Z
kI\_gghlh mgb\_[K308: KZjby nbaZdhfZIbq_kdhykd +K 95 #101.

2.>hey jugdZ fh[bevguo hi_jZpbhgguo kbkI_f ih \k_fm fbjm+ &Rle_dljhgguc j_kmjk
https//gsstatcountecon'osmarke-sharémobileworldwide "Z1Z h[jZs_gby

3.JheWndroid >We_dljhgguc j_tkoRlk @https//www.androidconyintl/ru_ru/everyonéenabling
opportunity ~Z1Z h[jZs_gby

4. Javavs Kotlin £ [hevrhc h[ahj >We_dljhggtdRlj:_httpsjkv@w.sravniru/kursyinfo/javavs-
kotin  ~Z1Z h[jZs_gby

5. FirebaseRealtimeDatabase>We _dljhgguc jtWmhjki@s//firebasegooglecomdocddatabase ~Z1Z
h[jZs_gby

HP?GD: KDHIJHKLB <K€L.LBY <H>YGUO A<D
IJBIHD:>JH<HF B <GMLJPBIH<HF
J:KI:J:EE?EB<:GBB

;g bg< :
Lhfkdbc Thkm~ZjkI\_gguc mgb\_jkbl_I
viktor.anjin@gmail.com

<\_"_gb_

JZa\blb_ 1I_ogheh]bc ijhba\h?kl\Zz b ~hklz\db fmevlbf_~bz fZI_jb.
kKI\_ggh m\_ebgbeh h[tzfu bo ijhba\h”"kI\Z Wihlil)kie [lydm 1401
Zevghc klZgh\blky az”~ZqZ aZsblu Z\lhjkdbo ijZz\ gZ ptnjh\hc dhgl_gl
jhZZggh_ dhibjh\Zgb_ b jZkijhkljZzg_gb_ dhlhjh]h ijb\h7al d ihl_j_ "~hc
\h~bl_e_c beb e_]Zevguo "“bkljb[vxlhjh\
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HAgbf ba ih~oh”~h\ d aZsbl jZX\yg kfdbeovlibf_"~bZ fZl_jbZeu y\ey_lky
bkihevah\Zgb_ \h”"yguo agZdh\ < kemqZ_ ml_qdb fZl_jbZeZ \h”ygu_
bkihevah\Zgu ~ey h]jZgbq_gby jZkijhkljZzg_gby ibjzZlkdtc dhibb 1Ijb \g
dZevghc “ey dZ ~h]h ba deb_glh\ f_Idb mihbnfhiml| blktgguahdgivky
Ney ihbkdz deb_glz ~himklb\r_]h g_kZgdpbhgbjh\Zggh_ dhibjh\Zgb_
gb_fzZIl_jHXeZz

<kljzb\zZgb_ \h~yguo agZdh\ \ bah[jZz _gb_ fh _I hknbs_kl\eylvky \ j
Zglzo ij_"klz\e_gby ~Zgguo gZaul\Z_fuo b[@Zklefhjbdku'j lgby
ihevamxsb_ ijhkljZzgkl\_ggmx h[eZklv g_ihkj_"klI\_ggh fZgbimebjmxl
yjdhklb ibdk_e_c dZjlbgdb :e]hjblfu bkihevamxsb_ qZklhlgmx h[eZk
eyxl \g_"j_gb_ \h*ygh]h agZzdZ aZ kqzl dhjj_dIbjh\db gZklhlguo o0zZjzd
[mx] ij_"\Zjbl_evghlh i_j_ \h”~Z bah[jZ _gby \ gZklhlgmx h[eZklv < h
Zelhjblfu b ijhkljZzgkl\_gghc b qzZklhlghc h[eZklb \g_"j_gby Ij_[mxl
h[jz[hldb "Zgguo dz~jZz qlh ~_ezZ_| \kljzb\Zgb_ \h~yg@o agZdh\ j_kn
g_c¢ KdhjhklIb\Wkdjpy \h~yghlh agzZdz ijb jz[hl_ gz fghlhijhp_kkhjghc
fh™ I Julv m\_ebq_gZ aZ kq_I| hjl]ZgbaZpbb i8ljZee_evghc h[jZ[hldb

< jzfdZo ~Zgghc jZ[hlu jzkkfzZljb\Zxlky ih*oh”u d jZKiZjZee_eb\Zgt
pbc Zelhjblfh\ \kljZzb\Zgby \h*yguo a@zZklib\ hkokujWhclky Zelhjblf
E_ BLIND/D LC > @ \u[jZgguc "“ey hp_gb\Zgby ih*oh”h\ d jZkiZjZee _eb\
\lhjhc qzZklb jzkkfzljb\zxlky b hp_gb\Zxlky ih*oh”u d \gmljbdZ~jh\hfm

eb\Zgbx < Ij_Ilv_c gZklb kjz\gb\Z_Iky wnn_dlb\ghlka¢jhahdjh\h]h b \g
jZkiZjZee _eb\Zgby
Bkoh”~guc dh” gZ yaud_ & j_Zebah\Zgguc \ jZfdZo bkke_"~h\Zg

\kljZzb\Zgby \h”ygh]l]h agzZdZ (B%/,1' 'B/& | _ZebaZpbb jZaebgguo ih’
jZkiZjZee _eb\Zgbx b bkihevam_fu_ ijb ijh\_~ _gbb |_klIh\ bah[jZ _gb
\[5].

1. HibkzZgb_ Zelhjblfz (B%/,1' 'B/&

:elhjblf (B%/,1' 'B/& bkihevam_I| ijhkljZzgkl\_ggmx h[eZklv ~ey \g_
hrgh[blgh]h khh[s_gby P \ bkoh*guc dZ~j &R J_amevlZIhf jZ[hlu y\e)
>ey \kljzb\Zgby khh[s_gby bkihevam_Ilky rZ[ehgguZafdd&jkliU bf_xs
jhg khhI\_Ikl\mxsb_ bkoh~ghfm dzZ~jm &R AgZqg_gb_ :B \u[bjZ_Ilky bk
b\zZ_fhlh [blZ GZkljhcdZ k\hckl\ mklhcqgb\@kIbebh)bhzfiikkiims Kkl
ey_Ilky g_j_a \u[hj agZq_gby . bkihevam_fh]lh *ey fZkrgZ[bjh\Zgby ag
ghh dznjz :U

< jzfdZo hibkzZggh]lh ijhp_kkz fh gh \u”_eblv ih~"JhlhAbl_evguc wlZi
lhjhlh \u[bjZ_Ilky rZ[ehgguc dZ”~j hkms_kl\ey_ |ky _]h fEkrliZ[bjh\Zgb _
jMdzZ agzZzdzZz b ke_"mxsbc azZz gbf wlzZi \g_"j_gby azZdexqgzZxsbcky \
kmffbjh\Zgbb ihemqgq_ggh]h gz ih~Jhlh\bl_evghf wlzZi_ dz~jz :P b bko
&R GZzZ[hj "_ckl\bc hkms_kl\ey_fuo gZ wlbo wlZiZo hlebqzZ_Ilky hl |
agzZdz d "jm]lhgm\gh*wlgby \ h[s_f kemqZ_ Ij_[m_I| ihibdk_evgh]h h[oh
jZ b \uiheg_gby g_dhlhjuo Zjbnf_Ibg_kdbo ~_ckl\bc Bkoh”y ba wlh]h
ij_~iheh _gb_ qglh kdhjhklv \g_?j_gby \h”"yguo agZdhgd bkihevamxs|
kI\_ggmx beb qZklhlgmx h[éfkglwoijhN&laeZo d jZkiZjZee eb\Zgbx [m~"_
baf_gylvky \ khhiI\_Ilkl\bb k I_g~_gpbyfb baf_g_gby kdhjhklb \g_"j_gb
fb ijb hp_gd_ j_ZebaZpbb Ze]lhjblfZz (B%/,1' 'B/&
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2.Hp_gdZ ih"oh~h\ \gmljbdZ~jh\h]h jZkiZjZee_eb\Zgby

>ey hkms_kl\e_gby wnn Ze&lb\ghghiZjj_ZebazZpbb gm 'gh jZa[blv az”"
gZ g_aZ\bkbfu_ ihraz”rZgb < jzZfdZo Ze]lhjblfzZz \g_"j cgby (B%/,1' 'B
kiI\b_ hkms_kl\ey_fh_ gZ g_dhlhjuc ibdk_ev azZ\bkbl Ilhevdh hl g_]h |
ki\mxs_]h _fm ibdk_ey fzZkrlZ[bjh\Zggh]h rB[ebggh]hd@atup)\z I
\ebygby gZ baf_g_gby agZqg_gbc *jm]bo ibdk_e_c¢c WIh ~Zzl \hafh ghk
h[jzahf jza[b\Zlv dZ~j "ey hkms_kl\e_gby _]h iZzjzee_evghc h[jzZ[hld
jZa[b_gb_ dz”jz ih ]JjmiizZzf ]hjbahglZevguo kljhd b hpapgbf _]h \ kjzZ\g.
gb_f ih ]Jjmiizf klhgdkih\

Jbk JZa[b_gb_ dz7jZ ih klhe[pZf ke _\Z b kljhdZf kijz\Z

>ey hp_gb\Zgby \ZjbZglh\ jZkiZjZee_eb\Zgby hkmsbkl\e_gZ ijh]jz
aZpby gZ yaud_ & "hkimigZy iBakkpeglby ijhba\h”~bl_evghklb ijh\h”
ebkv gz dhfivxl_j_ k ijhp_kkhThf  QWHXXRJHaZ\bkbfuo y~_j
b eh]bqgq_kdbo ijhp_kkhjh\ Hp_gdZ ijhba\h®*bezZkv gZ y§jmiiZzo bah[jZ"
guo jZaf_jh\ ]jmiiZz 6' \dexqgZ_1| bah[jZz  _gby fZeh]h jzaf_jz jzZaf_j \
hdheh [ibdk_e_c¢ JjmtiZah[jZ _gby k jZaf_jhf \Zjvbjmxsbfky hdheh
1920x1080ibdk _e_c¢ b ]jmitZ[hevrb_ bah[jZz _gby jzaf_jhf [he__ q_f
4032x3000ibdk_e_c¢ < klhe[pdodEA[£2gh dhebqg_klI\h iZjZee _evgh jZ[hlZxs
ihlhdh\ \ ygzx&dZdbgb_ \j_fkbZb\Zgby \h*yghlh agzdz \_dz”j \ fbeebk
dmg”~Zo

LZ[ebpZ
J_amevlZlu azf_jzZ kdhjhklb \g_”"j_gby

Dhebq_kI\h ihlhdh\ jZkiZjZee_eb\Zgby

1 2 4 6 8 10 12 14 16 18 20
' klhe[p| 174 0.93 051| 039]| 036| 039| 0.37| 0358 0.32| 0.31 0.32
' kljhdb 1.75 0.93 049| 037| 035| 039| 035| 035]| 0.34| 0.38 0.33
' klhe[p| 15.59 8.17 435| 328| 284 | 3.04| 283| 2.83| 266| 251 2.49
' kljhdb| 15.62 8.18 432| 321| 275| 296 | 2.75| 277| 260 | 246 241

klhe[py 4299| 22.08| 1155| 830 | 7.08| 8.00| 745| 7.19| 6.84| 6.53 6.42
. kljhdb | 43.08] 22.32| 11.48| 8.29| 698| 7.79| 736| 7.10| 6.75| 6.44 6.31

|+ |+ |o|e

<bamZevgh j_amevlZlu azZf_jZ kdhjhklb ihemg_ggu” \ jZfdZo wdKi
klZ\e_gu g2 jbkh[jZz Zxs_f azZ\bkbfhklv kdhjhklb \g_"j_gby \h”ygh]h
bkoh”y ba IbiZ jZkiZjZee]jebiiZgbkjhith b klhe[ph\ jZafhjz dz~jZ b d
ebq_kI\Z ihlhdh\ =hjbahglZevgZy hkv mdZaulZ | gbkeh bkihevamxsh
ghf j_"bf_ ihlhdh\ Ih \_jlbdZevghc hkb hleh _gh \j_fy \ fbeebk_dmg-’
gby \h*ygh]lh agzZdz \ dz*j
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Jbk AZ\bkbfhklwkkidhjg_"j_gby \h*yguo agZdh\ \ fbeebk_dmg”~Zo hl qbkeZ iZjZee_evguo

Ba ihemg_gguo j_ameviZlh\ \b~rgh qglh ey bah[jZ  _gbc ]jmii +' b
\g_"j_gby ijb iZzjzee_evghc h[jzZ[hld_ ih kljhdzZf \ur_ k@hjhklb \g_"j_¢
jZee_evghc h[jzZ[kllMe[pAf H"*"gZ ba \hafh 'guo ijbgbg ihEmqg_gguo j_an
Ilh\ aZzdexqzZ_Ilky \ Ihf qglh ijb iZzjZzee_evghc h[jZ[hld_ ih kljhdzZf dZ "u
bf_ I [hevrmx ih kjZ\g_gbx k iZjZee_evghc h[jZ[hldhc _ih klhe[pZf h]
julghc izfylb AZ kqgzl wlh]h\ihhytg@hkky ihiz~Zgby h[jZ[Zlu\Z_fuo
NZgguo \-iddylv qlh ijb\h”*bl d mkdhj>gi@ jZ[jdidZo ijh\_~zggh]h
wdki_jbf_glz ~ey fZe_gvdbo dZjlbghd jZzaf_jhf 6' Ibi \gmljbdzZ”jh\h]h
eb\Zgby g hdZaulZ | \ebygby gZ kdhjhkwihph h _gbywZkdeéxbglz
ky \ Ihf glh gZdeZ”gu_ jZkoh”u jZkiZjZee _eb\Zgby b \ebygb_ klhjhgc
fghlhihevah\zZl_evkdhc kbkl_fu hdzZaulzZxlky [he__ kms_kI\_ggufb q_
kdhjhklb f_"~m jZagufb IbizZzfb jZkiZjZee_eb\Zgby gZ h@lebgvdhf jZzaf_j
bkihevam_fhf \ wdki_jbf_gl_ dhfivxl_j_

3.Hp_gdZ kdhjhklb ijb ihdZ~jh\hf b \gmljbdZ~jh\hf jZkiZjZee_eb\Zgb

I1ZjZee_evgZy h[jz[hldZz fh _| [ulv hkms_kl\e_gZ dzZd \gmljb dzZ*j
mjh\g_ hl*_evguo dzZ”~jh\ >ey hj]ZgbazZpbb \gmlipbdghyh\dyhd jZkizZjZe
\b~rgh ba ijh\_~zgghlh jZzg__ wdki_jbf_glZ gZb[he__ wbn_dlb\gh bkih
_gb_ gZ h[ezZklb ihke_"~h\Zl _evguo kljhd 1ZjZee_evghv \g_"j _gb_ g7
guo dZ”jh\ ijbf_gbfh ey kbkl f bf xsbo \ dZ ~uc fhf_¢d \j_f _gb g_kd
ebgguWZ”jh\ ey h[jZ[hldb

< jZfdZo hp_gdb kdhjhklb \g_7j _gby hkms_kl\e _gZ iph]jzffgzZy j_Ze
jblfz (B%/,1' 'B/& k bkihevah\zZgb_f ihdzZ”~jh\h]lh b \gmljbdZ”jh\h]h jZ
eb\Zgby gZ yaud_ & "hkimPg@y hZkkjwedihba\h~bl_evghklb hkms_kl
egu gZ g _kdhevdbo dhfivxl_jZo b jZaguo jZaf_jZo dZhjgh\ J _ameviZlu
g_gu “ey ijhp_kkiRyZei0' 8 bf_xs_ W~ _j bg_azZ\bkbfuo ihlhdh\

b gzZ[hjz dzZjlbghd jZzaf_ymf cdZo |Z[ebpu kh”_j blky kje*g__ \j_fy \ f
ebk_dmg”rzZzBb\kgjpby \h*ygh]h agzZzdz \ dz»~j Kljhdb I[Z[ebpu mdZau\Zxl
ihlhdh\ ihdZ”jh\h]h jZkiZjZee_ebYXgmyjbkdidvgpph]lh AgZg_gb_ gZ i
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j_k_q_gbb kljhdb Q b klhe[pZ P mdZau\zZz | \j fy aZzZljZq_ggh_ gZ \g._
agzZzdz \ dz”j k bkihfe@Qahhihgth\ ihdZ~jh\h]h jZkiZjZee_eb\Zgby b P ihl
\gmljbdzZ”jh\h]lh jZkiZjZee _eb\Zgby “ey dZ ~h]h ba wlbo dzZ*jh\

LZ[ebpZ
Kdhjhklv \g_7j_gby ijb ihdZ”~jh\hf b \gmljbdZ”jh\hf jZkiZjZee_eb\Zgbb

Dhebq_kI\h ihihdh\ \gmljbdZAjh\h]h jZkiZ]Zee
1 2 4 6 8 10 12 4 | 16

1 | 13.432| 7.161] 7.157| 5.364| 4580 3.923| 3.492| 3.238 | 3.081
2 | 8202] 6.090] 4.702| 3376 2.811] 3.071| 2.970] 2.925| 2.797
2 | 5617] 4261] 2.780| 2.793| 2.767| 2.757| 2.725] 2.717| 2.731
Dihhﬁﬁgﬁ{"\h 6 | 4237| 3.204| 2.657| 2.690| 2.676| 2.628| 2.606| 2.676 | 2.660
hdz t\hin |8 | 3.776] 2.757| 2.753| 2.738| 2.695| 2.603| 2.665| 2.656| 2.72

10 3.210| 2.730| 2.727| 2.709| 2.777| 2.675| 2.675| 2.687| 2.647
12 3.011| 2.700| 2.646| 2.573| 2570| 2.522| 2.570| 2.530| 2.496
14 2.743| 2.564| 2.599| 2.623| 2.484| 2553 | 2.546| 2.547| 2.573
16 2.569| 2453 | 2.439| 2404| 2.390| 2.512| 2439 | 2.391| 2481

jZkiZjZee_eb\Z

<bamZevgh j_ameviZlu ihemg_ggu_ \ jZfdZo wdki_jbf_glz ij_"klZ
jbkmgdZo hlh[jZz Zxsbo aZ\bkbfhklv kdhjhklb \g_”j_gby hl dhebq_Kkl
fuo ihlhdh\ Ih hkyf ]JjZznbdh\ hleh  _gh gbkeh ihlhdh\ \gmljbdZ”jh\h]h
\hlh jZkizZjZee_eh)Ziypygh~j _gby \ fbeebk_dmg~Zo

Jbk AZ\bkbfhklv kdhjhklb \g_”"j_gby \h”"yguo agZdh\ \ fbeebk_dmg~Zo
hl gbkeZ iZjZee_evguo ihlhdh\ d&Z ANMD BRywelyhbirioa))
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Jbk AZ\bkbfhklv kdhjhklb \g_”"j_gby \h~yguo agZdhled iDlechek ehnggdZic | hd ro\b k
(AMD Ryzen7 570QJ)

Jbk AZ\bkbfhklv kdhjhklb \g_"j_gby \h”"yguo agZdh\ \ fbeebk_dmg”~Zo hl gbkeZ iZjZee_
(Intel Corei7-12700)

GZ jbkhljz" _gzZ azZ\bkbfhklv kdhjhklb \g_"j_gby \h”ygh]h agZdZ bkc
jZkiZ¢£ _eb\zgby jzZaf_jz dz~jZz b dhebqg_kI\Z ihlhdh\ khemqg_ggZy \ |
i_jbf_glz gz dhfivxl_j_ k ijhp_Rikepif $@8' =hjbahglZevgZy hkyv
mdZaulZ_| gbkeh bkihevamxsboky \ iZjZee_evghf j_"bf_ ihlhdh\ 1Ih
hkb hleh” _gh \j fy k\ dhegelzo \g_"j gby \h”ygh]h agZdz \ dz*] GZ |
bah[jZ  _gZ kblmzZpby \ dhlhjhc kdhjhklv \gmljbdZ”~jh\E]h jZkiZjZee _
eZkv \ur_ ihdzZ”~jh\h]lh ijb iZjZee_evghc h[jZ[hldo khikhkdhevah\Zgb f

Ih h[gZy kblmZpby g_ [ueZ ihédmg?jogdbob g@ZkP\anxsbo \ wdki_jbf_gl_
dhfivxl_jZo

JbB AZ\bkbfhklv kdhjhklb \g_”"j _gby \h”"yguo agZdh\ \ fbeebk_dmg”~Zo hl gbkeZ iZjZee_
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Ba ihemg_gguo \ oh”®_  wdki_jbf _glZz j_amevlZlh\ \b”rgh qlh kdhjh
ijb iZjZee_evghc hfjz[h2djzf \ur_ kdhjhklb \g_"j_gby ijb iZjZee_evgl
\gmljbdz~jh\hc h[jZ[hld_ Gh ijb fZehf dhebqg_klI\_ ihlhdh\ 7ey jy~rZ
kdhjhklv \gmljbdz~jh\h]h jzZkizjZee_eb\zZgby fh _I [ulv \ur_ ihdzZ”jh\l
h[jzahf _keb ijh_dlbjm_fzZy kbklhfghllfv. ihdB4ajfh\hc iZjZee_evghc
h{jz[hldb Ih p_e_khh[jZagh bkihevah\zZlv _z ?keb dhebqgq_kl\h \haf
ihdz”~jh\h]lh jzZkizZzjZzee_eb\zgby f_gvr_ gbkeZzZ g_azZ\bkbfuo ihlhdh\ ij

bf I kfuke hkms_kl\eylv \gmljbdzZ”jh\h_ jZkizZjZedckbfB\eAgh Kk p_evx
azZ™_ckl\h\ZIlv \ugbkebl_evgu_ j_kmjku ijhp_kkhjz
AZdexqg_gb_

< jzZfdZo wdki_jbf_glZz ihemqg_gu hp_gdb kdhjhklb \g_"j_gby \h"
(B%/,1" 'B/& k bkihevah\Zgb_f jZaebgguo ih”"oh”h\ d pZkiZjZee_eb\Zz
g_ggu_ j_ameviZlu ihalheyxlZkntkémemhkisb _ j _dhf_g~Zebb ih izZjz
e_evghfm \kljzb\Zgbx \h*yguo agZzZdh\

ljb iZzjZzee_evghc h[jZ[hld_ ~Zgguo \gmljb nj_cfZ gZb[he__ wnn_d|
aulZ_Iky _1h jZza[b_gb_ ih ]Jjmiizf ]hjbahglZevguo kljhd ibdk_e_c Ijb
h[jz[hld_ hj]l]Zgbah\Zlgdgleegilhf mj_cfzf kdhjhklv \g_"j_gby hdZau\zZ_|I
[uklj__ ih kjz\g_gbx k iZzjZee_evghc h[jZ[hldhc hj]l]Zgbah\Zgghc ih *.
dZz ~h]lh ba nj_cfh\ LzZdbf h[jZzahf _keb ijh_dlbjm_fzZy kbkl_fz bf__|
ihdzZ”~jh\hc iZjZee_evghc h[jZ[hldbaglh Ipkidektah)izlv _z_ ?keb dhebq
kiVh \hafh'guo ihlhdh\ ihdzZz~jh\h]h jZkiZjZee_eb\Zgby f_gvr_ gbkeZ ¢

ihlhdh\ ijhp_kkhjz 1h bf__I| kfuke hkms_kl\eylv \gmljbdZ”*jh\h_ jZkiZ]j
k p_evx fZzdkbfZevgh azZz”~_ckl\h\ZIv \ugbkebl hgZgu_ j_kmjku ijhp_kk
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<\_"_gb_

AZ~ZgqZ \uihegbfhklb [me_\uocaxhjZmam§s$Zf_glZevgZy azZ”zZqzZ \
h[eZklb bgnhjfZlbdb b |I_hjbb \ugbkebl_evghc keh ghKldy HgZ y\ey Ik
dhlhjhc m~"Zehkv "hdZazlv __ ijbgZ”eiha@gdikdvad ded kkgE dBe _

o]] ijb nhjfmebjh\d_ hlghkbl_evgh DGN Hgz bf__1 rbjhdh_ ijbf_g_g
h[ezkl ¢ \dexqZy bkdmkkI\_gguc bgl_ee_dlI \_jbnbdZpbx ijh]jzffgh
gby djbilhbpz ijh_dlbjh\zZgb_ bgl_JljZev@uaoditb\du_ bkke_~h\Zgby \

_z gZijZ\e_gbb \_“mlky ih k_c ~_gv _ _]h”~gh ijh\h~blRy f_"~mgZjh”~
gb_6%$7rZl_e_c ijh]ljzZzffguo j _ZebaZpbc Ze]lhjbldBY4@b gby 6%7

;hevrhc deZkk kms_kl\masbe]hhkelga\ j_r_glay 68gb hkgh\u\

_lky gz f_Ih~_ \_I\_c b ]jZgbp ihbkd_ k \ha\jzIhf ijb dhlhjhf ihbkd ¢
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kdhl]h mjzZ\® @My hkms_ klley Iky q_j_a ihke_"h\zZIl_evgh_ jzZa\_I\e_gb
kljzgklI\Z ihbkdz iml_f nbdkbjh\Zgby agZdo@hbBysibg ¥ @GN b j
dmjkb\ghlh jZzkkfhlj_gby dZ *hdlpba wlbo \_I\_c

H~rgbf ba i_j\uo b gZb[he__ ba\_klguo Ze]h@lil’fﬁ\qk) _y\egppo Vi key$ 7
DPLL-Ze]hjblf jzajz[hlZgglc \ hkgh\_ dhlhjh]h e_ bl A~ \_I\_c b ]j
gbp \f_klI_ k "\'mdgzifZ\eh]bg_kdh]h \u\h~Z |jZ\beZ _"bgbqgh]h Abatx
ijZ\beZ gbklhc ebl_ju

G_aZ\bkbfh hl '3// kh\_lkdbf b [_ehjmkkdbfAdl[]_j\&kdibfdhf : >
1964] J[ue jZajz[hlZg \h fgh]lhf koh bc Ze]lhjblA"Zg@ghbd/h BT c
[m~r_f gZau\Zlblgef]Wjzdj_\kdh]h

HAgbf ba gzZb[he__ wnn_dlb\guo Zelhjbdaii\Zgh gdyk 6]$h7 gy
gbc ~_gv kgblzZz_Iky Ze]hjblf &'&/ ij_"klZ\eyxsbc kh[hc memqr_gb_ '3/

< g_dhlhjuo ijZdlbgq_kdbo azZz~ZgZo \hagbdzZ_| g_h[oh”bfhklv \ j_r_
az”"Zqb fbgbfbaygpblehdbg_kdh]lh mMjE@MNgL glbxd gZijbE@ i¥}_
eh” _g f_Ih” ihkljh_gby I_klh\uo gZ[hjh\ *ey g_bkijz\ghklb ko_fu dhlh
ky d ihbkdm ~himklbfuo bgl_j\Zeh\ g_dhlhjhc DGN b nhjfbjh\Zgbx ijh

|_klZz gZ bo hkgh\_ Ijb wihfjZg]lfgfZagVvrgguo bgl_j\Zeh\ |_f [hevr_
\hafh ' ghkl_c “ey khdjZs _gby ~ebgu ijh\_jyxs_]h |I_klzb glh y\ey_ Iky
| _evguf

< ~Zgghc jZ[hl_ jzajz[hlZg klhozZklbg_kdbc f_Ih” fbgbfbazZpbb dhjg
1h mjZ\g_gbPGTZgZ hkgh\_ Ze]hjblfZ & &/

1.lhklzgh\dzZ az”~Zqgqb b kms_klI\mxsb_ f _h~u __ j_r_gby

NhjfZevgh az”~zZqZ fbgbfbaZpbb dhjgy eh]lbg_kdh]lhijmjZ\g_gby \b"Z
klZ\ey_| kh[hc az*Zgm dhf[bgZlhjghc hilbfbaZpbb azZdexqzZxsmxky \
"Zgghc DGN ~“himklbfh]h bgl_j\ZezZz dhjgyhdzZd}nggk yf aghirZ2qZ
\h fgh]lhf koh Z k azZ~Zq_c \uihegbfhklb [me_\uo nhjfme \\b"m q_]t
[hevr_c gZklb ijbf_gbfu j_amevliZlu ba wlhc h[eZklb

Ba jZaebgbc jZzkkfzljb\Z_fhc az~Zqb k az~Zq_c \uihegbfhklb [me
\Z gh hif_Iblv qglh KHkljihgpkdzZ ij_~klZ\ey ntfkhhgihc gme _Hh ij
kljZgkBh ™M +tdhebqg_kI\h i_j_f _gguo jZkkfzljb\Z_fhc DGN Z fgh'_kl\h
\hafh guo bgl_j\Zeh\ \ wlihf [me_\hf ijhkljZgkI\V, dhlhjh_ h[hagZgbf

Ba kms_klI\mxsbo f_Ih~h\ fbgbfbaZpbb]lhmgZ\ehdb g 1RGN
h[jzIbf \gbfZzgb_ gz f_Ih~ ij_[5e@ bgigutkiZ\eyxsbc kh[lZc fh*bnbd
pbx Zelhjblfz AZdjHkgdhpgvZy fhr*bnbdzZpby khklhbl \ ki_pbZevghc w\jb
\ I\e_gby gZijZz\e _gghc gZ ihbkd dhjgy dZd fh 'gh f_gvy ]lh jZgl]Z b
dhlhjhc aZzdexqgZ _ I|ky \ Ihf qlh[u \ ljhbgghc fZljbp_ khBAI\_IklI\mxs_c |j
_fhe DGN \ i_j\mx hqg_j_"v ihdju\zlv kljhdb fbgbfZevghlh jzZglz |
gZb[hevr_c kl_i_gb \ebyxl gZ \b” dhjgy “himklbfh]h bogl_j\ZeZ _keb

I

Wnn_dlb\gWwkhyh f_ITh~"Z gZ kemgZcgh k]_g_jbjh\Zggul DGN \ kjZ\g_
oh~rguf Zelhjblfhf AZdj_\kdh]h [ueZ ihdZazZp@ wtkig4Hdh_¢Zgepwoch
f_ Ihr\k_ "_ h[ez~Z_I| g_kdhevdbfb g_~hklzldZfb

< i_j\mx hg_j_~v \\b"m ijbjh”ru f_oZgbefZh{lbkdzZe/lHY
\dexqZy Zelhjblf AZdj_\kdh]lh qgzZklv NhKIKkXGRI}E\Zh§kid zhil
fbaZpbhgghc azZz~Zgb g_ba]_"gh mimkdZ Wkl ba bjkzokik ¥l j\\gbym
Ilhlh qlh nhjfZevgh ihbkd dhjgy g_j_a f_Ih" \-ih*k[dub Boelp \ '3//
jblfZzo KMky d h[oh m 2~ _j \Z ihbkdzZ dhlhjh_ ij_7~klzZ\ey_I| kh[hc gZ
Zpbdebqg_kdbc ]jZzn khklhygihtghhatdhebq_ klI\h i_j f gguo \ DGN
]"k-c mjh\_gv kh™)\iplbg khhI\_lkl\mxsbo jZaebqgguf bgh j\ZeZf jzg]Z
B" LZd kmffZjgh_ dhebq_kI\h \_jrbg wlhlh ~_j \Z Ihqg W ijhkljzgkl\z
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ju_\hafh gh jZkkfhlj_Iv \ oh”_ ihbkdzZ f_gvr_ q_f fhsghklv ijhkljzgk
Va jZkkfZ1jb\Z_fhc hilbfbaZpbh{@ghc az~Zqb

: : 1)

GZ jbkij_"~klz\e_g ijbf_j hrgh]lh ba \hafh guo iheguo ~_j \v_\ ihbk
AMmf_jghlh [me_\Z ijhkljZgklI\BahdJgZZjbyg gZijZ\e_gguc Zpbdebqg_kdbc
lizn 1izZn ihbkd® “Nely “bgyxsbc \ k_[y \k_\hafh gu_ ~_j \vy ihbkdZ
AMmf_jghlh [me_\Z ijhERijZI/g_ijL‘xZ ihf_q_gu \_jrbgu Ihqgdb ijhkljzgkl\z
ihbkdzZz dhlhju_ mimkdzZxlky ba jZzkkfhlj_gby ijb h[oh™. ~_j \Z ihbkdZz

LzZzd _ ~Zgguc Zelhjblf dZdim*Rkgu'3Zelhjblfu g_ ijbf_gyxsb_
i_jbh”"bqg_kdbcimlkdaihbkdz ih”\_j g azklj_\zZgbx \ g_m~*Zqgh \u[j:
\_I\yo hl[eZklyo y\leyxsboky agZgbl_evghc “he_c h]ljhfgh]lh ijhkljzZgk
ijb wihf g_ kh”_j Zsb®6Hhjg_c

Jbk H~gh ba \hafh guo ~_j_\vBi ih Jbk =jZn ihbk®BZ ~ey

2. KlhozZklbg_kdbc f_Ih” fbgbfbazZpbb dhjgy eh]b®GMNth]h mjZ\g_gby

21.HibkzZgb_ f_Ih"Z

K mg_Ilhf g_~hklZldh\ ij_~u”“ms_]h f_Ih"Z \ ~Zgghc [Z[h]l_ ihbkd dt
kdhlh mjzZ\g_gby Y A ZIGM "gh f_gvr_]h jZg]Z fbgbfbaZpbx dhjgy ij_
eZlZylbhkms_kl\eylv q_j_a fh*bnbpbjh\Zgguc Ze]lhjblf &'&/ k i_jbh~bqg._
j_aZimkdhf ihbkdzZz b kh klhoZklbg_kdhc wW\jbkhthdizphy ' &by
khklhbl \ g _kdhevdbo g_[hevrbo baf_g _gbyo Z~ZilbjmXxsbo wlhl Ze]lh]
jb\z _fhc hilbfbazZpbhgghc az”*Zq

1.Bkoh”gZy DGN ijh\_jy Iky gZ \uihegbfhklv \ dZ"~hf mae_ ~ _j \Z
Ney dZ " h]lh jzkkfzljb\Z_fh]lh ijhf_"mlhggh]h j_r_gby gZ[hjZ ijbk\h_gh
i_j_f_gguf bgl_j\ZeZz

2.lhbkd ijh~he Z_Iky "h | _o ihj ihdZ g_ \uihegblkly @al¥\'¥Zggh_ mkeh
ljb gZoh ™~ _gbb dhjgy hg "h[Z\ey_ Ilky \ kibkhd gZc”_ggbo dhjg_c¢c b ih
g_kdh]lh hldzlz gz ij_~umsbc g_ ~h dhgpZ jZkkfhlj_gguc ma_e ijbgyl
bkd ijhrhe Z_Ilky ~Zevr_ 1ljb wlhf maeu ~_j \Z ihbkdZ e_"Zsb_ gZ n
beb jz¥gllbogbfZevghfm jZglm ba gZc”_gguo dhjg_c hlf_qzZxlky dzZd g_
j_r_gbc

3.>ey gZc”_gguo bgl_j\Zeh\ dhjg_c ij_*"ijbgbfz_lky ihiuldZ bo jz
aZ kqg_| m~"Ze_gby g_dhlhjuo \g_rgbo dhfihg_gl

4. 1lh~h[gh Ze]lhjblfm AZdj_\kdh]h jzZkkfZihb\Wkd A ZYG\NoHW" ~klZ
ey _|lky \'\b~_ ljhbgghc fZljbpu <u[hj i_j_f_gghc \_I\e_gby b _z agZq_
ghc gb"_ klhozZklbg_kdhc w\jbklbd_ \_I\e_gby hibjzZ_Iky Ilhevdh gZ Zg
ghc fZljbpu

5.Bkihevam_lky klhozklbg_kdZy w\jbklbdgg¥Zyl\@eZgbpkd aihzdg
dzd fh gh f_gvr_]h jZg]Zz
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22.KlhoZklbg_kdZy w\jbklbdz \_I\e_gby

Hkgh\hc ij_"eZzZ]zZz_fh]lh f_Ih~Z y\ey_ Ilky klhoZklbq_kdZy w\jbklbdzZ \
dhlhjhc \ul[hj i_j_f_gghc \_I\e_gby b _z agZq_gby hijk®_ ey Iky j_Ze
dj_lghc kemgAcgbghhdgid fgh _kIVhf agXd® (gbcgh™_klI\h i_pg f_
guo DGN+[me_\h fgh  _klI\h jZkij_~_e_gb_ \_jhylghkl_c dhlhjhc nhjfl
gZ hkgh\_ ZgZebaZzZ ljhbgghc fZljbpu khhlI\_IklI\mxs_c |l_dms_c mijhs
LZzdZy w\jbklbdZ iha\hey_ I[ hl\ZlablIki \dkj \_kh\ beb dzq_kI\ \hafh
guo \u[hjh\ Z g-lhdE¥hg \u[hj khhI\_Ikl\mxsbc fZdkbfZevghfm \_km
ijb ~_I_jfbgbjh\Zgghc w\jbklbd_ \_I\e_gby jZkkfhlj_gghhh \ur_ f_Ih~Z
l]h gz Zelhjblf_ AZdj_\kdh]h

< kh\hdmighklb "~ hMNbg_kldbf i_j azZimkdhf ihbkdZ k gZqZezZ ihy\e
\hafh ghklv jZkkfhlj_gby g_kdhevdbo [ebadbo ih ij_"ihqlbl_evghklb
bkdz az kq_l q_]h [he__ IsZl_evgh bkke_~"r.lky ijhkljZgkl\h ihbkdZz

Imklv gZ ~"Zgghf wlZi_ \u[hjZ |_dmsZy mijhsmgbZyx AN\ kh"
Z khhI\_Ikl\mxsZy _c ljhbqgZy fZljbpZz hftkdgdddgZ WwiZah~"gZy DGN
aZ\bkbl hl fgh _kI\Z i X fhsg@ubb

Blhlh\h_ jZkij_~_e_gb_ \_jhylghkl_c kdimdichgiky \_gbkdiye

dh wizZih\ < i_j\mxNegyZd™w iZju i_j_f _gpagZlyp _gby \uph
jZ ba fgh  XkB\Xugqbkey Iky khhlI\_Ikl\mxsbc _¢c g _hljbpEl _evguc \_Kk
fhsvx nmgdpbb hp_gdb ij_"klzZ\e_dghc \

: )

]"1 tbg”~bdZlhjgZy nmagdphbyjhdZ fZIYpbputk-y dhfihg _sod Zlh
db fZljbl,u +\_k beb agzZg®lickkVjhdb fZljblpand *ey \u[hjZ
i_j_f _gghc \_I\e_gby b __ agkgbaglhyz ij_"~klzZz\ey_ 1 kh[hc
kmffm \_kh\ h[jZsZxsboky \ bklbgm ~batxgdlh\ kljhd ijb "Zgghf gzZa
j_f_gghc 1~_ \_k ~batxgdlzZz hij_~_ey_lky jZzg]lhf khhI\_lkl\mxs_c _fm
f_gvr_ jZg]l |_f [hevr_ \_Kk
< dzZg_KkI\_ t_kmdgdgbjb *ez]Z_Ilky \aylv
: 3)
< \_k & F "batxgdlzZz kljhdb F jz\_g hlghr_gbx fhsghklb khhiI\_IkI\
bgl_j\ZezZ ba fgh _kI\Z gme_\uo agZq_gbc bkoh”ghc DGN d fhsghklt
ijhkljzZgkBl.z
>ey \k_0 ba izZj agZq_gbdo ij_"eZ]Z_|ky jZkkfzlp\ZIv lhe
dh fZdkbfZevght[bh@awbo ba wlbo agZzq_gbc [_j_|ky g_baf_gguf Z hkl.:
ijbgbfzZ _Iky jZ\guf gmex < j hmevjZzjl "bXdgby \ ghev Im[jZsZxlky
ba bkoh"gumgZq_gbc \GkIdhg_p ba j_amevibjmxs_]lh gZ[hjzZ \_kl
nhjfbjm_Ilky blh]Jh\h_ jzZkij_~_e_gb_ \_jhylghkl_c q

ghjfbjmxs__ ij_h[jzak\izgBf |jhf (4):
4
<Z guf k\hckI\hf ij_h[jZah\Zgby yley_ Ikyijbh qglhl _
\u[hj i_j f gghc \ _I\e_gby b _ agZq_gby dhlhjhfm ijb nmgdpbb hp

kKhhi\_Ykl_I gme_\hc \_k [m~_Il bf_Iv gme_\mx \_jhylgh&lv [ulv \u[jZc
ghc klhoZklbqg_kdhc w\jbklbdhih \g Ihdogbhfh ~ey IThlh qlh[u w\jbklbdZ
\u[bjZeZ Ihevdh |I_ i_j_f _ggu_ ~ey \_I\e_gby dhlhju_ gm \oh?yl \ | _dn
lhggh_ j_r_gb_ WO dhhhjbs_gghc DGN Ijhbgghc fZljbp_ khhl\_IklI\m>
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klhe[pu kh”_j"Zsb_ ohly [u h~gm hij_~_elLg@amxX_dhHihgggG[im
blhlh\h]lh jzkij_~_e_gby \_jhyPglkhl* cj "bdbdydsd fbgbfngime \uo
dhfihg_gl b \u[hjlkyhd*b \Zjbzglzfr ¥gbkeh gZagZqg_gbc i_j_f_gguf \
| _dms_f ijhf_"mlhqghf j_r_gbb

1Zjzf_1j ij_h[jZzah\Zgby ihalhey | \Zjvbjh\Zlv dhgljZkl j_ame\
lh jZzkij_~_e_gby \_jhylghkl_c

+ijb j_amevibjmxs__ jzkij_~_e_gb_ \_jhylghkl_c ijb[eb Z_lI

jZ\gh\_jhylghfm g_gme_\u_ dhfihg_glu dhjhjh]h jZ\gu

+ijb ij_h[jZzah\Zgb _ \ujh "~z 1ky \ ghjfbjh\Zgb_ \_dlhjz \_k

ghjfl; ijb dhhlijdhfihg_glu j_amevibjmxs_]h \_dlhjZ jzZkij_"~_e_qgby

jhylghkl_c ijhihjpbhgZevgu khhiI\_lklI\mxsbf bf \_kzf

+ijb ih~Ah[gh fghlhi_j_ f_gghc eh]lbklbg_kdhc nmgdpbb VRIWPL

r_ c kl_i_gb\ujzZz Z_|ky fZdkbfZevgZyj dhfehgbylZ jZKki

GzZ jBk ijb\_~_gu ijbf_ju jzZzkij_~_e_gbc \_jhylghkl_c ihemqg_gguo
hibkZgguc \ur_ Ze]hjblf ijb jZaguo agZq_gbyo izjzf_lja ~ey DGN |Ijl
jbpu ba IZ[ghly5@ gme_\u_ dhfihg_glu g_ bah[jZ _gu

Jbk JZkij_~_e_ghylghkl_c=ilh Jbk JZkij_~_ e _gb_ \_jhylghkl _c

3. Wdki_jbf_glZevgu_ j_amevliZlu

JZajZ[hlZgguc Ze]hjblf [ue j Zebah\Zg gZ yaud_ & b bkiulZg g<
[ _ggfzjdZo [D@N \dexgzZxsbo \ k_[y jZz\ghf_jgh kemgZcgu_ DGN Xl
knklhysb_ba Ij_o jZ\gh\_jhylgh \ayluo ebl_j Z 1Zd _ bg”"mkljbZevgu
khhi\_Ikl\mxsb_ j Zevguf az~zZqzf az”~Zq_ bg~ mdlb\gt]lh \u\h”Z LL
\_jdb gZebqgby g_bkijz\ghklb \ eh]bqg_kdh8).ko_f_ VVD 1Z[e
LZ[ebpZ
J_amevlZlu jZ[dduzZfhlZggh]h f_Ih~Z gZ bg"mkljbZevguo [_gqfZjdZo

b n m r c S rs
ii8a2 180 800 143 9842 X 157
ii8a3 264 | 1552 191 X X 62
ii8a4 396 | 2798 283 X X 22
ii8bl 336 | 2068 191 815 X 44
ii8b4 1068 | 8214 658 2289 1155 2
ssa.7552.08 | 1501 | 3575 | 1448 1514 X 31
ssa.7552.158 1363 | 3034 | 1327 1718 X 48
ssa.7552.159| 1363 | 3032 | 1327 1988 X 62
ssa.7552.160, 1391 | 3126 | 1359 3776 X 45
ljbf_qgzZgby
ntzdhebqg_kI\h i_j_f_gguo DGN
mz+dhebq_kl\h "batxgdlh\ DGN
r +fbgbfZevguc jZg] ba gZc”_ggoofbhdmd ddlig_ ¢
c+tdhebqg_kI\h \klj_g_gguo dhgnebdlh\
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s*xdhebq_kI\h ijhimkdh\ h[eZkl_c gb _ fbgbfZ
rstdhebqg_klI\h jZa [ue ijhba\_~_g i_j_azZimkd i
b+*gZa\Zgb_ [ _gddiBjNZ

LZ[ebpZ
J_amevlZlu jZ[hlu ij_"u”“ms_]h f_Ih~Z gZ bg"mkljbZevguo [_gqfZjdZo
b n m r c i t
ii8a2 180 800 159 X X x X X
ii8a3 264 | 1552 + X x x X
ii8a4 396 | 2798 349 20 681 328
ii8bl 336 | 2068 191 7448 X 2 x
ii8b4 1068 | 8214 + X x X x
ssa.7552.038| 1501 | 3575 + X x X X
ssa.7552.158| 1363 | 3034 + X x x X
ssa.7552.159| 1363 | 3032 | 1327 38 2753 1781
ssa.7552.160| 1391 | 3126 + X x x X
ljbf_qgzZgby
ntdhebqg_kI\h i_j f_gguo DGN

mz+dhebqg_kl\h "batxgdlh\ DGN

r+jZzg]l gZc”_gghlh dhjgy ijhg_jd _keb g_ gZc”_g az
ctdhebqg_kI\h \klj_g_gguo dhgnebdlh\

i tdhebqg_klI\h bfiebpbjh\Zgguo ijbk\h_gbc

t+\j_fy jZ[hlu jpéiB \ fbeebk_dmg”~Zo

b+gZa\Zgb_ [ _gqfZjdZ DGN

LZ[ebpZz
J_amevlZlu jZ[hlu "\mo f_Ih"h\ gZ jZ\ghf_jgh kemgZcguo b g_\uihegbfuo DGN
b n m r r* t t*
uf.125.538 (100) 125 538 | 116,74| 116,09 X X
uf.150.645 (64) 150 645 | 140,53| 139,61 x 96 X
uuf.150.645.1 150 645 + + 547
uuf.200.860.1 200 | 860 + + X X
ssa.0432.003 435 | 1027 + + x 189
ssa.2670.141 986 | 2315 + + X 3498
ljbf_gZgby
n+tdhebqg_kI\h i_j_f_gguo DGN

mzdhebq_kl\h “batxgdlh\ DGN

r£kj_"gbc jZg] i_j\h]h gZc”*_ggh]h dhjgy ij_~u”“msbf f_|
r* £kj_"gbc jZg] i_j\h]h gZc”_gghlh dhjgy gh\uf f_lh”h
txkj_~g__ \j_fy jZ[hlu ij_~u”ms_]h f_Ih”*"Z \ fbeebk_dm
t* tkj_~g__ \j_fy jZ[hlu gh\h]lh f_Ih~Z \ fbeebk_dmg”"Zqg
b+tgZa\Zgb_ [_gqfZjdZz DGN

Kbf\he , hagzZqzZ_l qlh Ze]lhjblf g_ ijbr_e d \u\h”m h
ih bkl _g_gbbfbgml

< ijb\_~_gguo \ Ig[emevlZIlZo jZ[hlu ij_~u”ms_]h f_|Ih"Z gZ[ex"Z_
wnn_dl azklj_ \Zgbhiw*"hBdglo Ze]lhjblfh\jbg gyxsbo i_jbh~bqg_kdbc
i _j_aZimkd ihbkdzZz \ g_m~Zggh \u[jZgguo iehobo h[eZklyo ijhkljzZgk
g_dhlhjuo DGN m~Z _|ky gZclb dhj_gv aZ highkbl_evghedhjhldh_ \j_fy
lhjblf moh”~bl \ “ebl_evguc b [_aj_ameviZlguc ihbkd

GZ \uihegbfiz\ghf_jgh kemgqZ@Gdub[Z Ze]hjblfZ ihdZaulZx| [ebadb_
d jZz\guf j_ameviZlu

< 1zZ[e Izd _ ij_"~klz\e_gh \j_fy jZ[hlu “\mo Ze]lhjblfh\ gZ g_\uihe
DGN ba dhlhjh]h fhgh \b~_Iv qlh jZajZjh|¥XgagubkflZl hi&y \hh
guf Zelhjblfhf jby 6$&Z~Zqb -blhjyho [eZ]h"Zjy ZgZebam dhgnebdlh\
iha\hey_| ijbclb d \u\h~m h g_\uihegbfhklb nhjfmeu [uklj__ q_f ij_"u
[h~

GZdhg_p h[jZszZy \gbfzgb_gZ j_ameviZlu jZ[hlu "\go f_Ih~"h\ gZ ¢
A"mkljbZevguo [_gqfzjdzb \ It \b~_Iv qglh ih djZcg_& f_j_ gz jz
kfhlj _gguo DGN jzZajzZ[hlZgguc \ *Zgghc jZ[hl_ klhoZklbg_kdbc f_Ih~"
dhjgy eh]l]bg_kdh]lh mjzZ\g_gbyihdWWep3NZoh~blv dhjgb f_gvr_]h jZg]Zz

95



b az f_gvr__ \j_fy q_f jZkkfhlj_gguc kmshlkdbYhzghocfhlh~Ze]
jblf _ AzZdj_\kdh]h

AZdexqg_gb_

< n"Zgghc jZ[hl_ [ueZzZ jzkkfhlj_gzZ az~ZqzZ fbgbfbazpbb dhjgy eh]b
g_gby \b"Z=DGH |zZzd _ kf_"gZy k g_c az”~ZqgZ \uihegbfhklb [me_\uo n
nhjfmebjh\d_ DGN LZd _ [ue jZkkfhlj_gnkébg bahkrhs fiblgbf
aZpbb dhjgy mjzZ\g=gbWkiyGWN.gguc gZ Ze]lhjblf_ AZzZdj \kdh]h ;ueb \uy
gu g_kdhevdh _]h g_"hklzZldh\

GZ hkgh\_ wlh]l]h ZgZebaZ [ue jZajZ[hlZg klhoZklbq_kdbc f_Ih” fbg!
eh]l]bg_kdh]h mjz\g_gby \biiZ"RBIANeyxkth[hc fh "bnbpbjh\egguc Z
lhjblf &'&/ kh klhozZklbg_kdhc w\jbklbdhc \_I\e_gby

JZajZ[hlZgguc f_Ih” [ue j_Zebah\Zg gZ yaud_ K _]h wnn_dlb\gh
gbb k ij_~u“msbf f_Ih~hf ihdZazZgZ wdki_jbf_glZevgh

EBL?J:LMJ:

1.BiereA., HeuleM., Van MaarerH., WalshT. Handbook of Satisfiability // Frontiers in Atrtificial Intelligence
and Applications.#lOS Press, 2021+P.336. +ISBN 9781-64368160-3.
2.7KH ,QWHUQDWLRQDO 6%$7 &RPSHWLWLRQ :HE 3DJH 85/ KWWSV VDWFRP S
25.06.2024).
3. AZdj_\kdb&Eh]bgq_kdb_ mjZ¥F_dgbyolhjbZe MJKH6 k
4. Lugbgkeba :gMj<_«khemqg_gb_ I_klh\uo iZj "ey jh[Zklgh |_klbjm_Zuo g_bkijzZ\ghkl_c
_j_diml_c k bkihe8aTh\jZgBl fe_€ZI_fZlbq_kdh_ bfgjhljBf_ki_q_gb_ bgnhjfZpbhgguo
|_ogbg_kdbo b wdhghfbg_kdbo kbkl_f fZl_jbZeu F_""mgZjh~ghc gZnigghc dhgn_j_gpbb
2020] *Lhfkd Ba~Lhf-Idg +K 194200.
5.:9"j__¥& LZjgh\KdZ¥KXhdjZs_gb_ jZgl]Z dhgtxglddklxsijcr*khj_gv eh]bg_kdhlh
mjZ\g_gby <_klgbd Lhfkdh]lh Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z MijZ\e_gbB_ \uqbkebl_evgZz)
Ibd&2015. £« (33). +K6268.
6. Gome<C.P., SelmarB., KautzH. Boostingcombinatorialsearchthroughrandomizatio // AAAI/IAAI 98.1998
(1998):P. 431437.

7.SATLIB = %YHQFKPDUN SUREOHPV 85/ KWWSV Z2ZZ FV XEF FD aKRRV 6%7/,9
h[jZs_gby

N

J:AJ:;HLD: I JBEH@?%B
>EY D:L:EH=BA:PBB>BWDGB=

=Zckhlg? I|ZohfRA\Z
Lhfkdbc JThkm~gucl\mgb\_jkbl_|
gaisin.roman@mail.ru, PakhomovaEG@yandex.ru

<\_"_gb_

< ihke_7~gb_ ]1h~u Zm~bhdgb]b klZeb \_kvfZ ihimeyjdgufb [eZ]h"Z]jy
Ibgghklb b “hklimi@hklthgb ihal\heyxl gZkezZ ~ZIlvky ebl_jZImjhc \ kblr
dh]*Z ql_gb_ i_gqZlguo aw wWegbdlphdhafh gh gzijbf_j ijb \h ™~ _gbb
Z\Ilhfh[bey aZzZgylbyo kihjlhf beb \uiheg_gbb ~hfZrgbo ~_e K jhklhf
Zm~bhdgb] ihyley Iky ihlj_[ghklv \ jZajzZ[hld_ wnn_dlbbguo kj_"kI\ *e
aZpbb b mijz\e _gby

P_evx "Zgghc jZ[hlu y\@yhl&¥ wrarj_dlb\gh]l]h b m~h[gh]lh bgkljmf_gl
dhlhjuc ihal\hebl ihevah\zZl_eyf e _Jdh mijZ\eylv k\h_c Whee_dpb_c Zr
eh™ _gb_ [m~_I| h[_ki_gb\Zlv m~h[gmx hjl]ZgbaZpbx o0jZg_gb_ ihbkd
e_Jdbc “hklmi d f_lz~*Zgguf Zm~bhdgb]rHafghhhfelZhZlihgh*h[guf
b bglmblb\gh ihgylguf bgl_jn_ckhf

1.1jh_dIbjh\Zgb_ ijbeh _gby

sjobl_dImjz ijbeh _xydy ijbeh _gby [ueZ \u[jZgZ Zjobl_dlmjz 09&
libgbghc klZezZ \hafh ghklv gq_Ildh]lh jZa~_e_gby hI\_lklI\_gghklb f_"~
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[bagekh]bdhc b hh2aveaevkdbf bgl _pn_c@®hfWlh agZgbl _evgh mijhszZ | jZ

jZ[hidm

| klbjh\Zgb_b ~Zevg_cr_ _

khijh\h*~ gb_ijbeh _gby

Eh]bg_kdzZy fh”r_ev XgmdomjZ bgnhjfZpbb gZ mjh\gZ Z[kljZdpbb g

\bkbfhf hl dhgdj_Ighc KM;>
p_kk_ jzajz[hldb dZlZeh]baZlhjZ [ueb \u”"_e_gu ~\_ knbsghklb

:m~bhdgb]Z 1,BX[e

F_""m
fgh]bf

qg_j_a Zljb[ml
_Iky gZ ERRNBLG \ IZ[ebp_

KmsghkIiNZce Zm~bibdgb]

jb[ml Lbi HibkZgb _
file_id INTEGER MgbdZevguc b”_glbnbdZlh
is_listened BOOLEAN KlZInmkhkemrb\Zgby
file_path TEXT Imlv d nZcem
book_id INTEGER B~ _glbnbdZlhj k\yaZgghc 4
Kmsghklvm~bhddb]z
jb[ml Lbi HibkZgb _
book id INTEGER MgbdZevguc b”_glbnbdZ
title TEXT GZa\Zgb_ Zm”bhdghb]b
author TEXT \lhj
genre TEXT @Zgj
year INTEGER =h” \uimkdZ
narrator TEXT Ql_p
date_added TEXT >Z1Z "h[Z\e_gby
description TEXT HibkZgb _
is_completed | BOOLEAN KI1ZImk aZ\_jr_gby
is_favorite BOOLEAN KI1ZImk ba[jZgghlh
bitrate INTEGER ;blj_cl Zm~bh
duration INTEGER >ebl_evghkldmg”™u
size INTEGER JZaf_j
path TEXT Imlv d Zm~bhdgb]_

:m~bhdgb]Z b

NZce Zm~bhdgb]b

hAgZ Zm~Abhdgb]Z fh _| bf_Iv g_kdhevdh nZceh\
ERRNBLG \ ZmPetipdgbNZ cedhlhjuc

:m~bhdgb]Zz

hibku\Z Iky \ ehdbq_kdpbgcdih”*ijeb ~"Zg

NZce

LZ[ebpZ

LZ[ebdZ

[mA_I kms_kI\h\ZIv k\y
WIZ k\lyav |

\ k\hxzZzhqg_j_"~v kkue

>bz]jzffz dhfihg_glh\ ijbeHjhgbyw ZgZeba \k_\hafh duo ihevah\
| _evkdbo kp_gZjb_\ k mg_Ilhf ki_pbnbdb jZajzZ[ZIlu\Z_fh]h ijbeh” _gby |

fhlh

g_glh\ ijbeh” ghly.

ihevah\zl_egkdjmhcbkZz

ibk

fh gh \u”_eblv ke_"mxsmxh”~bZ]jzZzffm dhf
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JbK >bZz]jzffz dhfihg_glh\ ijbeh _gby
2. ZebaZpby ijbeh™ _gby

<u[hj | _ogheh]bc b bgkljméygliEajZ[hldb ijbeh”  _gby [ue \u[jZg
yaud ijh]jzffbjh\Zgby 3\WBKIRI> \@jkBOBWKRQ hlebgqgh ih“h~bl ey gZib
gby djhkkiezZlnhjf_gguo ijbeh’ _gbc DZzZlZeh]lbazlhj kfh _| jZz[hlZlv gZ
hi_jZpbhgguo kbkl_fZo :LQGRZV PDF26 b /LQX[ < dZqg_klI\_ [Zau
[iZgZ 64/LWH 3\WKRQ bf__| [b[ebhl_dWhthjpbf hijm kiVTDOLAMH b
l_jn_ck ~ey jZ[hlu kB 64 /5WWH jZ[hlu k Zm~bhnZceZfb [ureh j_r_gh bkih
\Zlv ]hlh\mx [b[ebhl_dm @XWBYyH®bkdZ bgnhjfZzpbb \ bgl_jg_I_ Z Iz
iZjkbglZ kljZgbp bkihevamxlky [b[ebhl_db UHTXH&WXgbkWHDXWLIXC
nj_cf\hjdz ~ey kha~zZgby *8, [ueh j_r_gh[fkihevah\ZIv 3\4W

J ZebaZpby ij_"klZ\e_gbc=keZRighe dcdgh ijbeh  _gbygy\ley_Ilky p_
ljZevghc gZklvx 1~_ jzZaf_szZxlky \k_ hkgh\gu_ we _f _glu bgl_jn_ckZ -
ijhbkoh”bl bgbpbZehaezygwo hib”~™ Th\ b bo bgl _]jZpby \ h[smx kljmdln
ijbeh™ _gby

< dhgkljmdlhj_ deZkkZ $XGLR%RRN&DWDORJXHU az~Z_Iky fbgb
jZaf_j hdgz Z azl_f \uaulzZxlky f_Ih~u ~ey gZkljhcdb bgl_jn_ckzZ fh?”
dhgljhee_jh\ b bo \azZbfhZkki#Hlpcf ko \ ihjy*rd_ \uah\h\ < f_|h~"_
VHWXSBXL ijhbkoh”bl gzZkljhcdZ hkgh\gh]lh bgl_jn_ckZ mklzgzZ\eb\Z
b kha~zZ_lky hkgh\ghc ]JhjbahglZevguc fZzd_| 4+%R[/D\RXW \ dhlhjuc
hkgh\gu_ dhfihg_glu bgl_jn_ckZz

>ey kha”Zgbweh ¢byZiZzg_eb dzlZeh]zZ \uvuau\Z_Ilky f_Ih» VHWXSBFD'
1" kha”Z _I|lky wda_fieyj &DWDORJ3DQHO b "h[Z\ey_Iky \ hkgh\ghc fz

< f_Ihr_ VHWXSBWDEV kha*zZ_lky \b”A" | 47DE:LGJHW \ dhlhjuc
\dez~db %RRN,QIR7DE 6HWYQQi¥Y gD¥E b dlgbR XWZDQEev gZkljh_d b
bgnhjfZpby h ijbeh™ _gbb khhiI\_IkI\_ggh Hgb gZkljh_gu IZd qglh[u jZ
"bf_ ~hdmf_glh\ b jZkrbjylvky \f_kl_ k jZkrbj_gb_f hdgz >Ze__
VHWXSBPRGHOV bgbpbZebabjmxlky fh~_eb ~Zgguo I,1Zdb_ dzd $
6HWWLQJVORGHO b &DWDORJ3DQHOORGHO

F_Ihr VHWXSBFRQWUROOHUV hiI\_qZ_1 aZ kha~Zgb_ dhgljhee_j
ij_"~klz\e_gby k fh~_eyfb ~Zgguo h[jZ[Zlu\Zx] kh[ulby b h[gh\eyx| b
I\ | gZ baf_g_gby ~Zgguo GZijbf_j $XGLRERRKRN, JUJQEEZRGOWW ROOH
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bgnhjfzZpb_c¢ h dgb]_k fh*_evx "Zgguo Zm”~bhdgb] Z &ZHWWLQJV&RC
bfhr _ckl\b_f f_""m \dezZz”~dhc gzZkljh_d b fh~_evx gZkljh_d

F_Ih" VHWXSBFRQQHFWLRQV gZkljzb\zZ_1| [Zah\u_ kb]JgZeu b kehl
f_""m jZaebqguiftbgdffzfb 1Zd \hafh'gZ i_j_"ZqZ bgnhjfZpbb ba h”gh]
ljhee_jZz \ “"jm]hc

< dhgp_ “ey aZ]ljmadb gZkljh_d ijbeh  _gby b h[gh\e_gby bgl_jn_c
f_ IThr ORDGBDSSBVHWWLQJV dhlhjuc h[jZzsZ_lky d dhgljhee_jm gZ
bgnhjfZpbx h Ihfbfb dZ&ljhcdzfb aZimklblv ijbeh” _gb_ >hihegbl_evgh
_Iky nmgdpby “ey ijbf_g_gbyn Xtleely HROEBEW\OHVKHHW dhlhjZy kqbl
kh~ _j"bfh_ nZceZ klbe_c b ijbf_gy | _]1h dh \k_fm bgl_jn_ckm ijbeh’
gbke_ b d “hqg_jgbf bgl_jn_ckzf

Hkghhg deZkk &DWDORJ3DQHO gZke_"m_Ilky hl 4:ILGIJHW b ij_~lI
N _evgmx iZg_ev “ey mijZ\e_gby kibkdhf Zm~bhdgb]

< dhgkljmdlhj_ dezZkkZ \uvau\zZ_lky f_Ih” VHWXSBXL dhlhjuc gzklj.
iZzg_eb KhanZ_lky \_jlbdZevguc fzZd_I| 49%R[MD e XMWy Kkdhhjuc
gh\gu_ dhfihg_glu iZg_eb dghidzZz “h[Z\e_gby Zm~bhdgb]b we_f_glu
Ibjh\dhc iZg_ev ihbkdZ b IZ[ebpZ Zm~bhdgb]

>ey gZkljhcdb dghidb "h[Z\e_gby Zm~bhdgb]b bkihevam_lI|
VHWXSBVHDUFKLQIJBEXWWRQ < doXWWRQ kkygZdghkdX 438ZKblv
Zm~bhdgb]lm _c ijbk\Zb\Z_Iky h[t_dlgh_ bfy “ey klbebaZpbb

F_Ih" VHWXSBVRUWLQJBFRQWUROV hl\_qZ_I| azZz BzZkljhcdm we_
jhddhc Khanrzxlky f_1dZz 4/DEHO k |I_dklhf Khjlbjh\ZIv ih \uizZ™Zx
4&RPER%Rfufkeyz iZjzf_l1jZz khjlbjh\db b dghidZ 43XVK%XWWRQ “ey
gZijZ\e_gby khjlbjh\db <k_ wlb we_f_glu h[t_~bg_gu fZd_Ilhf 4+%R[/C

>ey kharzZgby iZg_eb ihbkdzZ bkihevam_Ilky f_Ih® VHWXSBVHDUFKI
ky I_dklh\h_ ihe_ 4/LQH(GLW kKbhh"KdA&atKHey ihbkdZz | LZd _ kha*zZ.
ky 1Zzcf_j 47LPHU dhlhjuc [m”~_Il bkihevah\ZIlvky “ey j KebaZpbb ~bg.:
dz

F_Ihr VHWXSBDXGLRERRNBWDEOH kha”Z_| b gZkljzb\zZz_1 1Z[e
Zm~bhdgb] <_jlbdZevgu_ aZ]lheh\db &«jhadZXxgligghcZlAhebphgkZevgu _
aZlheh\db \ k\hx hq_j_"~v gZkljzb\zZxlky 1Zd qlh[u bo jzZaf_ju ih”klj
kh”_j"bfh_ ihdZau\zZy dzd fh gh [hevr_ bgnhjfZpbb J_"Zdlbjh\Zgb_
ebp_ hldexqgzZ_Ilky qlhJu g_ [ueh \hafh 'ghklb baf_b&[lebbgnhjfZpbx q_
az™Z _lky iheblbdz jzaf_jz qlh[u hgZ fh]ezZ jZkrbjylvky b azZgbfzlv
ijhkljzgkl\h \ fzd_2). jbk

JbR 1Zg_ev dZlZeh]Z Zm~bhdgb]
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BgnhjfZpby h[ Zm~”bhdgb]_ DXGLRERRNBLQIRBYLHZ y\ey_ Ilky h
we_f_glh\ ijbeh _gklk ““RRRN,QIR7DE y\ey_Ilky gZke_~ghdhf 4:LGIJHW
ey | kh[hc hI*_evgmx \dezZz”dm k bgnhjfZpb_c h dgb]_d we_f_glZfb n
kljmdlhj dezZzkkzZ \uau\zZ_| f_Ih® VHWXSBXL dhlhjuc gZkljzb\zZ_1 bgl_ji

KhanzZ _|ky \_jlbdZevguc fZd_| d9%RE QMXWhkgh\guf fZd_Ihf
\dez”~db AZI_f kha”Z_1lky \_jlbdZevguc jZa"_ebl_ev 46 6OLWWHU dh
\Zlvky ey jZkij_~_e_gby ijhkljzgkI\Zz f_""m ~“\mfy hkgh\gufb h[eZklyf
ijhdjmldb ~ey bgnhjfZpbb h dgb]_ b h[ezZklvRdijbhdpjedbguteyZdghi
e h\

HleZklv ijhdjmldb ey bgnhjfZpbb h dgb]_ kha”Z_Ilky k bkihevah\Z
46FUROOS$SUHD <gmljb wlh]lh \b”" _1Z kha”Z_lky _s_ h”~bg \b~"_I 4:LG
kh~ _j"Zlv \k_ we_f_glu bgnhjfZpbb h dgb]_ b mklZgBj&b\Z_Ilky dZd k
klb ijhdjmldb >ey dhfihgh\db we_f_glh\ bgnhjfZpbb hbdgb]_ bkihev:
dZevguc fzd_|I 49% R[/D\RXW Lhevdh ihke_ wlhlh \uau\z _|
VHWXSBERRNBLQIRBWDE dhlhjuc gZkljzb\zZ_1| hlh[jZzj_gb_ h[eh db ¢
fZpbhb H[eh dZ dgb]b hmh[kz bkikevah\Zgb_f 4*UDSKLFV6FHQH
4*UDSKLFV9LHZ dhlhju_ jZzaf_sZxlky \ ]JhjbahglZevghbfzd_|_ 4+%R]
jmy h[eh dm k ihfhsvx jZkly]l]b\Zxsbo we_f_glh\ F_ldbabgnhjfZpbb h
f_szZxlky \ k_Ilhgghf fzd_1I_ 4*ULG/D\RXW

>ey h[eZklb ijhdjm]ddbs khfighidb b IZ[ebpm nZceh\ kha”Z _ Ilky \lh
\bA" | 46FUROOS$UHD k IzZzdhc "_ kljmdlimjhc <gmljb wlh]h \b~"_1Z
49% R[/D\RXW b \vaulzZxlky f_Ih*u VHWXSBDFWLRQBEXWWRQV b V
gbo khanzZ _| dghidb "ey jZaebdgjbd 4 cklXletb dpgnhjfZpjox \ bgl_
g_|I_ M~rZeblv >h[Z\blv \ ba[jZggh_ b I » Ah[Z\ey | bo \ fzd_I
g_gu ~“h I_o ihj ihdZ hgb g_ ihgzZz~h[ylky F_Ih® VHWXSBILOHBWDE
Mmfy klhe[pZfb ey hlh[jZ _gby nZceh\obijihhdihjiZgbb hLBE[ebpZ
kdjulz “h 1 _o ihj ihdz g_ ihlj_[m_Ilky __ hlh[jZ _gb_

H[_ kha~Zggu_ jZg__ h[eZklb ijhdjmldb ~"h[Z\eyxlkyh\ jZa™ _ebl_ev
lhjuc azl_f "h[zZ\ey_Iky \ hkgh\ghc fZd_I| \deZ~db >ey jZa”™_ebl_ey n
ijhihjpbhgzZevghkij *_e_gb_ ijhkljzgklI\z "ey bgnhjfZpbb h dgb]_ b
Ney dghihd b IZ[ebpu nZceh\

ljb 1Zzdhf ih"oh”_ ihevah\Zl_ex \k_]*"Z [m~_l \b~rgZ Yy g_h[oh~bfZ
pby dghidb “ey mijz\e_gby dgb]hc g_ [m*ml |I_jylvky aZ [hevrbf |_dk
nZcezfBizmdgblb [m”A_I e_]dh ~“hkimigzZ &).ijhkfhljm jbk
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Jbk Hdgh k bgnhjfZpb_c h[ Zm~bhdgb]_

DezZkk gZkljh_d 6HWWLQJV7DE gZke_"m_Ilky hl 4:LGJHW b ij_"hk
bgl_jn_ck ey gZkljhcdb jZaebqguo iZjzf_Iljh\ ijbeh” _gby < dhgkljmi
Zghlbggh \uaulzZ_Iky f_Ihr VHWXSBXL dhlhjuc gZkljEb\Z_1 bgl_jn_
gh\ghc fzZzd_I| \dézZpNdbwZevguc 49% R[/D\RXW \ dhlhjuc "h[Z\eyxlky \k.
f_glu bgl_jn_ckz I_j\uf kha”zZ_Iky \b~" _| h[eZklb ijhdjmldb 46FUROO
kh”_j bl \k_ ]jnizikbljhg.d <gmljb g_]h kha”Z_lky \b”A" _| 4ZLGJHW dhlhj
_lky dzd kh”~_j bfh_ h[eZklb ijhdjmldb b \_jlbdZevgucafZzd_| 49%R[/C
f s _gby \k_o ]jmii gZkljh_d

>ey gZkljh_d khjlbjh\db kha”Z _lky ]jmiiZz 4*URXS%R[ k \_jlbdZev
<gmljb wimdilj \uau\Z_Ilky f_Ih" DGGBVRUWBFKHFNER[HV dhlhjuc ~h
Ney dz ~h]lh izjzf_ljz khjlbjh\db ba 6257B237,216 dhgklzZglz kh"_]j
\hafh gu_ hipbb khjlbjh\db WIlb nezZ db ihalheyxl|l ihe¥ah\Zl _ex \uJ[jz
dbf djbl_jbyf khjlbjh\Zlv kZggu_ jb
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Jbk Hipbb khjlbjh\db

>Ze_ _ kha”Z _lky ]jmiiZz ey gZkljh_d hlh[jZ  _gby klEZe[ph\ HgZ IZ
gz k ihfhsvx 4*URXS%R] b kh~_j bl \_jlbdZevguc fzd_lI
DGGBWDEOHBGLVSOD\BFKHFNER[HV ~h[Z\ey_| nezZz db “ey dZ ~h]h
klheggh\ ba &2/801B237,216 dhgklzglz kh”_j ZsZy \k_\hafh'gu_ gZ
klhe[ph\ ihalheyy ihevah\Zl_ex \u[jZIlv dZdb_ klhe[pu [m ml \b~rgu \

Ke_"mxsZy ]jmiizZz gZkljh_d hlghkblky d hlh[jZz Z_fhc bgnhjfZpbb h
hjlZzgbah\ZgZz ZgZeh]lbggh iJimuiraisbfk ihfhsvx f _Thrz
DGGBERRNBLQIRBFKHFNER[HV dhlhjuc "h[Z\ey_| neZ db ~ey dZ ~F
“Z _fhc bgnhjfZpbb ba %22.B,1)2B237,216 dhgklZglzZz kh”_j ZsZy \k_'
gZkljhcdb hlh[jZ _gby bgnhjfZpbb

Lzd _ ~h[Z\ey_Ilky ]jmiiz "~ey ubdhihigpdpl _é¥dbo dzd \u[hj |_fu
hnhjfe_gby < wlhc ]jmii_ kha”Z_Iky f_IdZ b \uiZz~Zxsble kibkhd 4&RP
juc ihalhey | ihevah\Zl_ex \uJ[jZlv f_""m |I_fghc b k\_lehc |I_fZfb

<k_ wlb ]jmiiu "h[Z\eyxlky \ fZzd_I| h[ezZklb ijhdjmldb AZI_f h[eZkl\
"h[ey I|ky \ hkgh\ghc fzd | \dezZ~db

< dhgp_ kha”zZ _Iky dghidZ KhojzZgblv gZkljhcdb dhlhjzZy ~"h[Z\ey_
fzd | \dez~db WIZ dghidZ ij_~gZagZq_gZ "~ey khojZg _gby \k_o baf
k" eZgguo ihevah\zIl_e f

DeZkk (GLW%RRN'LDORJ pghloRJIh_ikg\héy'l ihevah\Zl_ex baf_gy
bgnhjfZpbx h dgb]_ b khojzZgylv baf_g_gby WIh hdgh h *Zevg_cr_c j.
yleylvky \ *\mo kemqgZyo ijb g_ihkj_"kI\_gghf baf_g_gbb bgnhjfZpbhb
eb[h ey m~"h[ghc aZf_gu | _dms_c bgnHljf agdrie kZv I\mB glh ljlgj | _

Dhgkljmdlhj wlh]lh dezZkkZ ijbgbfz_1| ~\Z Zjlmf_glz SDUHQW b ER
eyxsbc jhrbl_evkdbc \b~"_|I b kh*_j"Zsbc ij_~hklZ\ey_fmx \b”"_Im bg
Ney j_™zZdlbjh\zgby <gmljb dhgkljmdlhjzZ \uau\zZ_lky fZdh® LQLWBXL
\Z_ 1 bgl_jn_ck “bZeh]h\h]h hdgZz

Wihl f_Ih® mklZgzZ\eb\zZ_| aZ]l]heh\hd b jZaf_j hdgZ vkha”Z_| hkgh)
guc fZzd_I b ~h[zZ\ey_| \ g_]h \k_ g_h[oh”bfu_ we_f_glu < gZqgZe_ \u:
FUHDWHBLQSXWBILHOGY dhlhjuc kha~zby blgewh MAhpEb~reydpg ~Zdlbjh)
] Hg i_j_[bjz_I \k_ we_f_glu ba ERRNBLQIR ihemqg_gghlh jZg__
f _glz ~h[zZz\ey_I| f_Idm b |I_dklh\h_ ihe_ \ ]hjbahglZevguc fzd_| AZzIl_f
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[Z\ey_Ilky \ hkgh\ghc \_jlbdZevguc fzZzd_I| Z |_dklh\h\Zjhe_ khojZgy.
LQSXWV ~ey “Zevg_cr_c jZ[hlu

>Ze__ \uvaul\Z_Ilky f_Ih" FUHDWHBDFWLRQBEXWWRQV dhlhjuc k
gblv b HIf _gZz Dghidz Khojzgblv ijb\yaul\Z_Iky d f_Ih"m VDYH dh
NZggu_ ba \k_o ihe_c \\h~Z b h[gh\ley_| ERRN®BLZXI& gifgifve agZq_g
gb_ ijhoh”bl mki_rgh ~bZeh]h\h_ hdgh azZdju\zZ_Ilky \ ijhlb\ghf kemqZ
hdgh khh[s_gby h[ hrb[d_

< fh "me_ \u[hjZ Zm~bhdgb]b dezkk 6HOHFW%RRN'LDORJ gZke_"
ihalhey | ihevah\zZl_ex \u[jZlv dgb]m badagkibkd¥Yey>Fkayghjb mki_
ghf ihbkd_ Zm~bhdgb] \ Bgl_jg_1I_

:gZeh]lbggh ij_~u”ms_fm ijbf_jm dhgkljmdlhj "Zggh]lh deZkkZzZ ijb
iZjzf_ljz SDUHQW b ERRNV |_j\uc izjzf_Ilj bf__1 1Zdh_ ~_ ij_"gZagZ
kh”_j bl kibkhd \k_o gZc”~_gduodgtBlgl_jg

F_Ih" LQLWBXL mklzZzgzZ\eb\zZ_| aZ]lheh\hd b jZzaf_j hdgZ kha~zZ _| |
guc fzd_1I b "h[Z\ey_I \ g_]lh kibkhd dgb] b dghidb ~_bokl\bc KgzZqZzZe
AT | kibkdZ 4/LVW:LGJHW dhlhjuc gZihegy_lky we_f_glZfb gZ hkgl
DZ "uew_gl kibkdZ kh”_j bl bgnhjfZzpbx h[ Z\lhj_ gzZaAzZgbb b ql_p_
|_f\b~"_| kibkdZ "h[Z\ey_Iky \ hkgh\ghc fzZd_|I

>Ze_ _ kha”Z_1lky ]hjbahglZevguc fZd_| ey dghihd <u[jZlv b HI
ijhbkoh”bl ijb\yadZ dghihd DghidzZ <u[jZl¥_Ihbhy&HQHIKW ddhl
juc ijh\ _jy | [ue eb \u[jZg we_f gl ba kibkdzZ ?keb we_ f gl \u[jZg &
dgb]_ khojZgy_Ilky b “bZeh]h\h_ hdgh azZzdju\Z_Iky ?keb we_f_gl g_ "
ij_"mij_"~Zxs__ khh[s_gb_ Dghidz HIf_gz ijb\yau\dhMy d \kljh_ggl
UHMHFW dhlhjuc azZdjul\Z_| “bZeh]h\h_ hdgh [_a khojZg_gby baf_ ¢
dghihd ~"h[Z\eyxlky \ ]hjbahglZevguc fZd_1 dhlhjuc azZl_f ~h[Z\ey_Ilk
\_jlbdZevguc fzZd_|I

<dez”~dzZ H ijh]jzff_ kh~_j'bl \ k_[_ g_kdhevdhbwe_hH glh\ k bgn
ijhljzff_ \_jkbb jzZzajz[hlgbd_ b dhglzdlZo ~ey k\yab

KlbebaZpby bgl_jn_ckzZ \ ijbeh” _gbb ijhbkoh”bl g_j_a bkihevah\Z

&66 \ dhlhjuo ih~jEg@jz{hfd_ ijhibkZgu jZaghh[jZaguv k\hckI\Z hlA_
guo we f glh\ az”Zxsbo \g_rgb\c WbZdebah\Fgh ~\Z nZceZ klbe_c
GDUNBWKHPH FVV b OLIJKWBWKHPH FVV qglh khhI\_IklI\m_I |_fghc b

J ZebaZpby fhFfhé_ev $XGLR%RRN,QIRORGHO hl\ @mZ_| aZ mijZ\
gufb k\lyaZggufb k Zm~bhdgb]zZfb \ ijbeh’ gbbk\ybgZ mkahgzZ\eb\zZ |
NZgguo b ij_"*hklz\ey | f _ITh~u ~ey ihemqgq_gby h[gh\e_gby b m~Ze_gb
dgb]Zo Ijb kha”rZgbb wda_fieyjZ $XGLR%RRN,QIRORGHO bgbpbZeba
[Zahc "Zgguo bkihevam_I|ky deZzkk 'DWDEDVH Fh”_ev \aZbfh”_ckl\
ijhba\h~bl gl_gb_ aZzZibkv b m"Ze_gb_ ~Zgguo

F Ihr JHWBERRNBLQIRBE\BLG ihalhey | ihemqgblvgbgnhjfZpbx h
IbnbdZlhjm F_Ih” ijbgbfzZz_| b~ _glbnbdzlhj dgb]b b kibkhd ihe_c bagr
dhlhjuf g_h[oh~bfh ihemgblv KgzZqgzZezZ nhijébpm\ Ik& kkighhd Kklj
NZgguo hipbc azl_f \uihegy Iky azZijhk d [Za_ ~ZgguoZ ?keb dgb]Z ¢
sZ lky keh\Zjv ]~_ dexqgb y\eyxlky hipllylhib\ Fklagkebdy*Zgg
fb ba ;>

>ey ihemqg_gby kibkdZ nZceh\ Zm~bhdgb]b bkdltoek diles, Iky f_Th”~ JH\

dhlhjuc \uihegy_|I khhi\_IklI\mxsbc azZijhk d [Zza_ "Zgguo
ILQGBDXGLRERRNBFRYHU ij_"gZagZq_g “ey bale_q_gby h[eh db Zr
ihemqgz | imlv d i_j\hfm nZcem Zm~bhdgb]b b bkihevam |

H[WUDFWBFRYHUBIURPIBAhQHA ~ghyithd mhy dgby

Fh~_ev ij_~hklzZ\ey_| f_Ih”~u "ey mijZ\e_gby klZImkz¥b dgb]lb 1Zdbf
e _gb_ \ ba[jZggh_ DGGBDXGLRERRNBWRBIDYRULWH mhZe
UHPRYHBDXGLRERRNBIURPBIDYRULWH b ijh\_jdz y\ey Iky eb dg|

10z



:gZeh]bqggh j_Zebah\Zgu f Th”u Ney hif _Idb dgblb dzd az\
PDUNBDVBFRPSOHWHG beb " g_aZzZ\_jr_gghc PDUNBDVBLQFRPS(
db klZImkzZ az\_jr_gby LVBFRPSOHWHG

F_Ih" XSGDWHBERRNBLQIR iha\hey_1| h[gh\leylv bgnhjfZpbx h dgb
br _glbnbdzZlhj dgb]b b keh\zZjv k gh\ufb ~"Zggufb ij_h[jZam_Il dexqgb k
\_Ikl\mxsb_ ihey [Zau ~"Zgguo b hlijz\ey_| aZijhk F_Ik® XSGDWHBO
ihevam_Ilky ey h[gh\e_gby klZImkZ ijhkemrb\Zgby nZcezZz Hg ijbgbfz
imlv d nZzcemh® JHWBDOOBERRNBLQIRBRSWLRQV \ k\hx hqg_j_"v
\k_o "hklImiguo hipbc ~ey ihemq_gby bgnhjfZpbb h dgb]_ Fh”_ev &D
hkms_kl\ey_| mijz\e_gb_ ~Zggufb dhlhju_ [m”ml hlh[jZ ZIvky \h \k_
ijbeh”_gby Z bif\ghd_eb dzZlZeh]Z Ijb bgbpbZebazZpbb dzd b \ ij_"u
ijbf_j_ mklzgz\eb\Z _Iky kh_"bg_gb_ k [Zahc ~"Zgguo JZkkfhljbf gZ
f_Ilh~"u dezkkz &DWDORJ3DQHOORGHO

Ki_pbZevgh ~ey bfihjlZz Zm~bhdgb] [ue j_Zebah\Zg f_Ih® LPSRUWE
f_Ih~ ijb§z_| imlv dZd d nZcem 1Zd b d ~bj_dlhjbb HK _Ibf qglh _ket
j_dlhjbb g_ mdzZazg 1Ih ih mfheqZgbx hg kgblZ_Iky hlkmlklI\mxsbf ?
[ueZ mdzZazgZ |h j_Zebah\Zgguc f_Ilh” h[oh”bl \k_ nZceu \ g_c b b
e_ggu_ f_l1z~rZggu_]banA&ZeZh [blj_cl ijh~he bl_evghklv b jZaf_j AZ
wlb agZqg_gby nhjfZlbjmxlky b khojZgyxlky \ [Zam "Zgdguo < kemqZ_
ky imlv d hi*_evghfm nZcem f_IZ~Zggu_ bale_dzZxlky g_ihkj_"kI\_gg!
b 1zd _ ~“h[zZ\eyxlky \ [Zam "ZFPPHPRPUWBILOH iha\hey_1| hlijZ\eylv aZzZijt
[Za_ ~“Zgguo "ey "“h[Z\e_gby hI*_evgh]h nZcezZ Zm~bhdgb]b WIhIl f
dhgljhee_jhf ijb "h[Z\e_gbb gh\uo Zm~bhdgb] lhemqg_dgb_ kibkdzZ Zm~
\Zgh \ f_Ih"_ JHWBDXGLRERRNVBOEZYW_ &ajhihkkBE dI[DA[fBHJguo gZ
hkgh\_ izjzf_Ijh\ khjlbjh\db |_dklZ ba ihbkdh\hc kljhdb b hipbc h
klhe[ph\ Ijb wlihf klZImku ba[jZggh]l]h b azZ\_jr_ggh]l]h mklZgh\e_gu ih |

>ey kgqblul\Zgby nZceh\ ba ~bj_dlhjbb bkihevam_IlKyhfi Ih" JHWBDX
emqgZ_| kibkhd Zm~bhnzZceh\ b hlijZ\ey_| bo dhgljhee_j/mh F_Ih® JHWB
| b~ _glbnbdZlhj dgb]lb \ [Za_ ~Zgguo ih imlb d nZcemmbeb ~bj_dlhjb
s_kl\h\Zzgby Zm~bhdgb]lb \ [Za_ "Zgguo hkms_kl\ey_Iky k ihfhs
DXGLRERRN|BHjLX&WAZ @by g_h[oh”"bfZ ~ey ba[_]Zgby “m[ebjh\Zgby
ihA"" _j°db p_ehklghklb bgnhjfZpbb \ [Za_ ~"Zgguo

Fhr_ev 6HWWLQJVORGHO hi\_qZ_1 aZ mijz\e_gb_ dZkljhcdzZfb ijb
\Zy bo khojZg_gb_ b aZ]jmadm ba nZceZ

Iljb kharZgbb wda_fie§ HWWIRZRKWXYORGHO ijhbkoh”bl ZgbpbZebaZpby
gb_f bf_gb nZcezZ gzkljh_d |Ih mfhegZgbx bkihevam_dgky nZce VHW:!
kljmdlhj_ \uvuaul\Z_|ky f_Ih» ORDGBVHWWLQJV ijhbkoh”bl hldjulb_ b
gZkljh_d ?keb hg g_ gZc”_g \u\h”~brbkydkhbh[Shag\WZsZxlky agZq
gby ih mfheqgZgbx

F_Ih" VDYHBVHWWLQJV hi\_gZ_I| aZ khojZg_gb_ gZkljh_d \ nZce
f _lju khjlbjh\db hlh[jZz  _gby bgnhjfZpbb h dgb]_ b I_fm hnhjfe_gby
keh\zZjv k wlbfb izjzf_ljzfb b azZibku\BylaZilbRbnEZkihewdm_Ilky |_
klh\uc nhjfzl -621

>hihegbl_evgh fh~_ev ij_"hklz\ey_I| f_Ih~u ~ey ihemq_gby \dexq_.
khjlbjh\db hih[jZ  _gby b bgnhjfZpbb h dgb]_

>ey ihemqg_gby \k_o \hafh guo hipbc khjlbjh\db hlh[jZ  _gby b bgr
dgb]_ \ iZzgkéjjh g g_azZ\bkbfh hl Ih]h \dexq_gu hgb beb g_I| bkiheva
lh"u JHWBVRUWLQJBRSWLRQV JHWBGLVSOD\BRSWLRQV b JHWBE

F Ihr JHWBWKHPH \ha\jZzsZ | I _dmsmx | _fm hnhjfe_gby mdZaZgg
?keb hgzZz g_ [ueZ az”rZgz f_Ih fmkhz gk hely\Zg b x

J ZebaZpby dhgljh®eglhhee_ j $XGLRERRN,QIR&RQWUROOHU hj
\azbfh~_ckl\b_ f_"~"m ij_~klZ\e_gb_f b fh”_evx mijZ\e¥y ihlhdhf ~Zg
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[hldhc kh[ulbc k\yaZgguo k baf_g _gbyfb ~Zgguo dgb]b BgbpbZebaZzZj
hkmsl\&y |ky k i_j ~Zgq_c ij_"klzZ\e_gby b fh”_eb Z 1Zd _ \uah\h
VHWXSBFRQQHFWLRQV “ey mklZgh\db kb]JgZeh\ b kehlh\ Dhgljhee_
ygb_ \dexqZy \u[jZggmx kljhdm \ 1Z[ebp_ b” _glbnbdzZlhj dgb]b klZlIn
azZ\_jr_ggh]lh Z |l&mdsb | hipbb bgnhjfZpbb h dgb]_ “ey hlh[jZ _gby

gZevgh kha~zZxlky \k_\hafh 'gu_ f_Idb ey hlh[jZ _gby bgnhjfZpbb hJ[
f Ihr_ LQLWBLQIRBODEHOV ijb wlhf hgb kdjulu b g_hhlh[jZ Zxlky *

f glz
Dh]~Z ijhbkoh”~bl h[gh\e_gblh[jBigbéhch bgnhjfZpbb f_lh~
XSGDWHBERRNBLQIRBRSWLRQV h[gh\ey_I| |I_dmsb_ hipbb \ dhg

XSGDWHBLQIRBODEHOV qlh[u hlh[jZz ZIlv Ihevdh |_ fhldb dhlhju_ [
\Zl_e_f 1Ijb \u[hj_ nZcez \ IZ[ebp_ wfblbjm_Iky kbl®§Ze KkjZ[ZIlu\
XSGDWHBVHOHFWHGBERRNBLG ijhbkoh”~bl khojZzg_gb_ b”_glbnbdZ
hih[jz Z_fhc bgnhjfZpbb

F_Ih® GLVSOD\BDXGLRERRNBLQIR hlI\_gqZ_I| azZz hlh[jZ _gb_ ih”jh
dgb]_ Iljhbkoh”bl ijh\_jdZ kms_kl\h\Zgby dgb]lb ijb[jZi_o_ bgnhjfzZp
_lky k ihfhsvx \uah\zZ f_Ih"Z XSGDWHBFXUUHQWBERRBNBLQIR \ ijh
nhjfZpby hqbszZ_Ilky Z dghidb mijz\e_gby dgb]lhc ~_ZdlIb\bjmxIl
XSGDWHBFXUUHQWBERRNBLQIR \ k\hx hq_j_~v azZgbfzZ_Iky hlh[jz
[eh\ k mq_Ihf 6_dhislhph_d ijbeh  _gby b mijzZz\ey_| \bAbfhklvx |Z[ebpu nZ

LZ[ebp_c nZceh\ azgbfz_Iky f_Ih" XSGDWHBILOHBWDEOH Hg aZz
ba fh~_eb b hlh[jZ Z_1 bo \ IZ[ebp_ DZ ~uc nZce khijh\h"~Z _1Iky neZ
f _Idb ijhkemrzZggh]lh kIZImMKDHBOhYWHQ@HG h[gh\ey | klIZImk nZceZ i
g_gbb khklhygby nez dz

>ey |h]h qlh[u hlh[jZablv gZ ij_"~klZ\e_gbb h[eh’dm bkihevam
XSGDWHBFRYHU aZ]jm Zxsbc bah[jZz _gb_ ba fh”_eb ?keb \hagbdZz
g_ hlh[jZz Z_Ilky b \u\h”blky hdhihnfb[db

M~rZe _gb_ Zm~bhdgb]b hkms_kl\ey_Iky g_j_a f_Ih® GHOHWHBDXG
au "Zgguo m~Zeyxlky bgl_jn_ck h[gh\ey_Iky dghidb N_ZdIb\bjmxlky

\hc dgb]b
Dhgljhee_j 1Zzd _ mijz\ey_1| klZImkhf az\_jr_gghklb dgb]lb q_j.
update c®SOHWHGBEXWWRQ dhlhjuc h[gh\ley | I _dkl b h[jZ[hlgbd kh]

F |lh"u PDUNBDVBFRPSOHWH b PDUNBDVBLQFRPSOHWH baf_gyxl| k
ghleyxl bgl_jn_ck

>ey mijZ\e_gby ba[jZggufb dgb]zZfb ZgZeh]lbggh bkihevamxlk
update_favorite P(WWRQ DGGBWRBIDYRULWHY UHPRYHBIURPBIDYRULW
fZpbb h dgb]_ hkms_kl\ey_Iky g_j_a f_Ih” HGLWBERRN dhlhjuc hld
hdgh ey j_~Zdlbjh\Zgby Ihke_ khojZg_gby baf_g_gbchbgnhjfZpby h[
N eb b bgl_jn_ck_ Hidpbb k iZm~bhdgb]lhc j_Zebah\zZgh \ f_Ih~"
RSHQBDXGLRERRNBIROGHU dhlhjuc hldju\Z_| ijh\h~gbd nZceh\ gZ
I'b

lhbkd bgnhjfZpbb h[ Zm~bhdgb]_ hkms_kl\ey_Iky f_Ih~"hf ILQGBD
Hg h[jZzsZ_Ilky d fh~_eb ~ey ihbkdZ bgnhjhdgdpb bbbbdb Zjgh]lh\ ] h
hdgz ~ey \u[hjZ dgb]b F_Ih" VHWXSBFRQQHFWLRQV k\yau\Z | dghi
\_IklI\mxsbfb f_Ih~Zfb dhgljhee_jZ

N Z caatalog_panel_controller.pyd e x q Z\ Kk _ [ ¢l e Z KkltiDirectoryDialog. D e Z k k
jZkrbjy | nmgdpbhgZevghdghthktdgeh]h\thlh hdgZz 4)LOH'LDORJ Ajm
keh\zfhi_j_hij_~ _ey_ | h[fuggh_ “bZeh]lh\h_ hdgh b iha\hey | \u[bjZlv
kdhevdh ~bj_dlhjbc

Hkgh\ghc deZzkk &DWDORJ3DQHO&RQWROOHU ijb bgbpbZebazZphbhb
b fhr_ev iZg_eb dzZlzgh]z\ HJ ojZdmsmx hipbx khjlbjh\{db b hipbb hlh
iZ° _gby klhe[ph\ \ [Z[ebp_
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Dh]~Z ihevah\Zl_ev \u[bjZ_| Zm~bhdgb]m \ IZ[ebp_Zf_Ih» QHZBLYV
gZeZ h[jz[Zlu\Z_1 wlh kh[ulb_ Z azl_f h[gh\ey_| I_dmilsbc \u[jZgguc
ijZ\ey_| kblgzZe kbaZlglibh dgb]b K mqg_Ilhf gZkljh_d f_Ih® XSGDWHB\
h[gh\ey_1 izZjzf_lju khjlbjh\db

F_Ih" GRBVHDUFK \uihegy_| ihbkd ih I_dklm \\_~ _gghfm \ iZg_e
amevlzZl_ \ khhI\_IklI\bb k j_amevlzZIZfb ihbkdZ h[gh\ey_ | IZ[ebpm Zn
toggle SOWBGLUHFWLRQ i_j_dexqgZ_l gZijz\e_gb_ khjlbjph\db b baf_gy_
smx f_ldm gZ dghid_ F_Ih" XSGDWHBDXGLRERRNBWDEOH h[gh\e
azZljm Z_| ~Zggu_ h gbo ba fh~_eb b hlh[jZz Z_1 \ 1Z[ebp_ Hg gZkljZb
klhe[ph\ bo aZ]h2atdlubzZ IZd _ azZihegy_ | IZ[ebpm ~Zggufb ba ;> >e
Ahlh Zm~bhnZcez \ IZ[ebp_ “h[Z\eyxlky wfh”ab dhlhjug mdzZaul\zZxl g
ghlh b azZ\_jr_ggh]h

ljhp_kk ~h[Z\e_gby gh\uo Zm~bhdgb] j_Zebah\Zg g_j_a f_Ih® DGG
hih[jz Z_| "bZehfilg\h “ey \u[hjZ IbiZz "h[Z\ey_fh]lh nZceZ beb ~bj_dlhj
aZ\bkbfhklb hl \u[hjz f_Ih” DGGBILOHV beb DGGBGLUHFWRULHV
Zm~bhnZceh\ beb ~bj_dlhjbc \ [Zam ~"Zgguo F_Ilh” D\GGBILOHYV \ua
e _gby nZceh\ Zm~”bhdgbdiobokks$ ditep.m D

Dhgljhee_j 6HWWLQJV&RQWUROOHU mijzZ\ey_| gZkZjhcdZfb ijbeh’
| bo azZ]ljmadm khojZg_gb_ b ijbf_g_gb_ 1Ijb bgbpbZebazZpbb dhg
VHWXSBXLBVWDWH azZ]jm Z_I| gZkljhcdb ba nZceZ ZwaZI_f mklZgZ\e
kdhf bgl_jn_ck_

F_Ih» ORDGBLQLWLDOBVHWWLQJV azZ]jm Z_I I_dmsb_ gZkljhcdb
khklhygby nezZ dh\ \ bgl_jn_ck_

F_Ih» HPLWBVHWWLQJVBWRBYLHZ hlijZz\ey_1| kb]Jg&eu k I_dmsbfb
fb wlh g_h[oh”~bfh qglh[u h[gh\blv \WATiHg lgiynbljp_jn_ckZz

L fu hnhjfe_gby azZ]jm Zxlky b ijbf_gyxlky f_Ih"hf ORDGBWKHPH
eb\Z_I I _dmsmx |I_fm ba kibkdz Z ke_"hf \vaul\zZz_| f_Ih® FKDQJHBW!
gby khhI\_lklI\mxs_]h nZceZ klbe_c

KhojZzg_gb_ gzZkljh_d hkms_kl\ey VIBY HBY HW W LIV F_Ih” kh[bjZ
|_dmsb_ agZq_gby nezZ dh\ b \uiz~Zxs_]h kibkdzZ |I_fu b khojZgy_1I bc
j_™ khojzg_gb_f \uihegy_Iky ijh\_jdZ ohly [u h”"gZ hipby \ dZ "hf jZe
[ulv \dexq_gZ ?keb gb h”gZ hipby g_\u[jZgZ'Zxs\h "WKk[s_"mij_°
gb_ b ijbgm~”bl_evgh \dexqgZ_Ilky i_j\Zy hipby

F_Ih" FKDQJHBWKHPH baf_gy_ | I_fm hnhjfe_gby < aZ\bkbfhklb h
fu hlijz\ey_Iky kb]lgzZe k bf_g_f khhl\-nZt\eZzxsdhhhec6azl f ijbf
gy_Jlky d ijbeh”™ _gbx

AZdexqg_gb _

< NZgghcljZ[beZzZ ij_"~klZ\e_gZ jZajZ[hldZ b j_ZebaZpby ijbeh”™ _gby
l]bazlhj Zm~bhdgb] 7~ey mijZ\e_gby dhee_dpbyfb Zm~bhnZceh\

JZajzZ[hlZzggh_ ijbeh  _gb_ bf__| ijbylguc m”~h[guc \ bkihevah\Zghbt
b ij_"hklz\ey_1| k\hbf ihevah\ZIl_eyf rbjhdbkl ké_dljewvaahf\ZIgtev
fh™ | ~h[Z\eylv Zm~bhdgb]b \ jZaebqguo nhjfZlZo khabdzZ\Zy kh[kI\_gg
jh\Zggmx [b[ebhl_dm dhlhjmx fh' _| iheghklvx gZkljhblv ih”~ k\hb ih
M~Ah[kI\h bkihevah\Zgby wlhc [b[ebhl_db aZdexqzZ_Ilky VW fgh _kI\_ nm
]Zfuo ijbeh”_gb_f gZzZijbf_j ~h[Z\e_gb_ g_"hklZxs_c gnhjfZpbb h d
gmx beb q_j_a Bgl_jg_I

< NZevg_cr_f iezZzgbjm_Ilky jZkrbjylv ~Zgguc ijh_dl 2h[Z\blv ih~"_j°
ihevah\Zl _evkdh]lh j_ "bfZ \u]jmadm [b[ebhl_db \ h[eZ@gh_o0jZgbebs
ebaBllv kh[kI\_gguc ijhb]julZl_ev Zm~bhnZceh\ dhlhjux “hihegye [u k
S__j_r_gb_ WIb gh\h\\_~_gby h[_ki_qb\Zeb [u _s_ [he__ \ukhdbc mj
gby [b[ebhl_dhc
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Ilh~jh[gh k dh”hf ijh]jZffu b "hdmf_glZpb_c fh'gh hagZdhfblvky it
https://github.om/Romkagai/books

EBL?J:LMJ:
1.Dhkl_gBh< =jbpdh\W_ghf_g kh\j_f_gghc Zm~bhdgH]bhj2028, +Xb& +K 52+
56.

2. =jmaBg: KjZz\g_gb_ rZ[ehgh\ ijh_dlbjh\Zgby Zjobl_dNEjWMVPbleMVV bk
ModernScience +2021. £< 1-1. £+ K 434#440.

3.=Zeb]lmahdzZ BeezZjbh®h¥gzZ\gbl_evguc ZgZeba Zjobl_dImjMud MYR|_jgh\
MVVM FZIjbpZ gZmqgh]h£2028g:gha +K 106411,
4. IJmdh\h”~kI¥Hythdn >We _dljhgguc jpkhopo@URL: https//www.pythonorgdoc  ~Z1Z Zh[j
s_gby

5.>hdmf_glBRbite >We_dljhgguc | sglieokgRL: https//www.sgliteorg/docshtml ~Z1Z h
jZs_gby

6.>hdmf_glZpby [b[eMutagenhb >We _dljhgguc j_knmjka@emreadthedoc®o URL:
https//mutagerreadthedoc® ~Z1Z h[jZs_gby

7.>hdmf_glRDplywe_dljhgguc jddcegjé|@RL: https//docgtio ~ZI1Z h[jZs_gby

F?LH> KL:LBQ?KDHSGHEBA: MLP@I:FYLB
< >BG:FBQ?KDBO KLMIDO
IJIHBA<HEVGHC KEH@BHK

=hafzah\tz? g <&

Lhfkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_I
n-minus@mail.ru, avv.21@mail.ru

<\_"_gb_

< ijhp_kk_ jzajz[hldb ijh]jzffgh]l]h h[_ki_q_gby hkms_kl\ey_Iky jZ
rbjguf h[tzfhf ~Zgguo b gZibkzgb_ ijh]jzffghlh dh~Z dhlhjuc gZijzZ\e
r gb_ azZz”~Zq k\yazZgguo k h[jZ[hldhc ihl_gphZ@vdjm myae\bdhkl_c >
gbb keh ghklb ijh_dlZ ijhbkoh”bl m\_ebqg_gb_ h[tzfzZ h[jZ[Zlu\Z_fhc I
glh m\_ebqgb\zZ_I \_jhylghklv \hagbdgh\_gby hrb[hd beb ijh[e_f \ ijh_dl
>ey khdjZs_gby dhelbbghd&l\zijhqjzffghf ijh~mdl_ ijh]j4ffbklm g_h
oh”bfh ijh\_klb IsZl_evguc ZgZeba H~*gZdh m IZdh]lh ih*oh”~Z _klv g._
dZd qg_eh\_qgq_kdbc nzZdlhj b azljzZzlu \j_f_gb gZ ihbkd mya\bfhkl_c
GZ k_lh~rgyrgbc ~_gv emqrbf f_Ih~hf hp_gdb dZqkkly ijh]jzffgh]h
gby hklzzlky ZgZeba ijh\h~bfuc ijh]jZffbklhf \ khihdmighklb k \kihfh]
bgkljmf_glzfb jZzajzZ[hlgbdZ
<kihfh]zl_evgu_ bgkljmf_glu jZajZ[hlgbdZ [u\Zx| g_kdhevdbo \b”h\
1. KIZIbg_kdb_ ZgZebazMbjubghlfmf_glu ijh\h~yl ZgZeba bkoh”gh]h
dh”~zZ [_a _]h nzZdlbg_kdh]h \uiheg_gby b fhlml \uyldeylv ihl_gpbZz
fhklb
2.>bgZfbg_kdb_ ZgZebazZlMpubigkhjibf _glu hlke_"b\ZxlZbkihevah\
gb_ izfylb \h \j_fy \uiheg_gby ijh]jzffu b fhiml h[¢Zjm b\zZlv g_d
gu_ hi_jZpbb ijh\h~bfu_ k g_c
Gh fh gh \u”_eblv iZzjm ij_bfms_kI\ klZIbg_kdh]h ZdZebaz ih kjZ\¢
gZfbq_kdbf Z bf_ggh
1. Kihkh[_g h[gZjm blv ihl_gpbZevgu_ ml_qdb izZfylb _sz gZ wlZi_
beb ZgZebaz bkoh”rgh]lh dh~Z ~h aZimkdZzZ ijh]jzffu
2. 1jh\h~blky gz \k_f h[tzf]lhb#&bhZgihh]jzffu qglh ihal\hey_ | \uy\blv
ml_qgdb izZzfylb \h \k_o _]h gZklyo \dexqZy |I_ dhlhju_ fhlml [ulv I
"bgzZfbg_kdhf ZgZeba_
3. Kihkh[_g \uy\blv ihl_gpbZevgu_ ijh[e_fu b hrb[db \ mijZ\e_gbb iz
4. lhkdhevdm klZlbg_kdbc ZgzZye Haa\wmibdeldyy |lkdh]lh \uitheg _gby ij
lizffu hg h[uggh Ij_[m_I f_gvr_ \ugbkebl_evguo j_kmjkh\ b \j_f_g

107



5.B kZfh_ ]JezZ\gh_ ij_bfmklvkh\thafh ghklv lThqgh mdzZaZzlv f_klhiheh"
gb_ ]~_ijhbahrezZ g_\_jgZy hi_jZpby
P_ev "Zgghc jZ[hlu aZdexqZdlky \hiZajkbqg_kdh]h ZgZebaZ bkoh
gh]lh dh”~Z gz yaud_ ijh]jzffbjh\Zgby & & k bkihevah\zZgb_f “bgzZfbqg_
N _e_gby izZfylb k p_evx h[gZjm _gby ml_q_d iZfylb ~ey "bgZfbq_kdbc
bal\hevghc keh ghklb Wlh ihfh _I ij_~hI\jZlble_gh[é _ ifAfywdvmijz\
gZ [he__ jZggbo wlZiZo jzajz[hldb

1. MI_qdb izfylb

Ex[Zy ebg_cgZy beb g_ebg_cgZy ~“bgzZfbqg_kdZy kljmdImjZ ~Zgguo
| _f qlh "ey g_z \u”_ey_I|ky hij_~_ezgguc mqZklhd izZzfglb dhlhjuc kh
|_ev gZ i_j\uc we_f_gl dklan [mh_If h[hagZqgZlv +($' [mM~Av ITh kibkhd b
A j_\h Thwlhfm \ kemqgZ_ ml_jb beb i_j_hij_~_e_gby Z%j_kzZ +($' g_r
_dlu ojzZgysb_ky \ iZzfylb [m”~ml ijh~he ZIv aZgbfzlv f_klh ~h iheghc
\ugbkebl _evghc fZrbgu

Fh gh aZzdexgblv_oggdB nZlfylb ij_~klZ\ey_1| kh[hc kblmZpbx dh]”*Z j_k
\ur_eyxlky gh g_ hk\h[h"~Zxlky qglh ijb\h~bl d g_\hafh ghklb “hklmiZ
0jZgysbfky \[3lmq_

<u”_ebf g_kdhevdh dezZkkh\ hrb[hd dhlhju_ fh]lml \klj_Iblvky ijb jZz
bal\hevguf k\yaldgghf
21.1hl_jy klyab f_""m maeZfb

Hi_jZpbb k\yaZggu_ k i_j_klZgh\dhc maeh\ \ *bgzZfhqg_kdhc kljmdl
[Z\e_gb_f m~rZe&hyml fihle_qgqv aZ kh[hc gZjmr_gb_ klya_c \ klyaZgghf
\ke_"klI\b_gg ehay [m”_| \hkklZghdbhk “hogb firib & f

JZkkfhljbf ijbimklv kms_kI\m_| g_dhlhjuc hjb_gfph¥kkgguc ]jZn
azZzggu_ \_jrAoRJC, D, E,F ]~ _ZjZ ij_"~klzZ\e_gu \ dzZq_kI\_ kibkdzZ ~m]
( ) ( ) ( ) ( ), ( ) ( ) ( ), ( ),

( )( ) ( ) ( ). =jZG ij_"klZ\e_g gz jbk

Jbk Hjb_glbjh\Zgguc k\ya®Bgguc ]jZn

GZ jbkihdZazgz hi_jzZpby m~rZeDgbyj\ameguZ]lhjhbahreh
gZjmr_gb_ k\ya_c f_""m \_jrbgZfb

Jb. M~AZe gbjrbgD\ 1jZ1G

M~rZe_gb_ \_pPrbhpbh_eh d ihl_j_ ~hkimiz & bFjrthg2Z\b\ ~hklImi
lhevdh “h \_f¥bguj_amevlzZl_ wlbo baf_g_gbc ]jZn i_j_klZe [ulv k\yaZg
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22.1hl_jy bf _gh\Zgguo mdzZazl _e ¢ bf _xsbo “hklmi d "bgZfbqg_kdhc kI

<le "klI\b_ g_dhjj_dlgh]lh i_j_hij_~ e _gby mdZaZl ebc mdZaul\Zxst
gZfbg_kdbo klIjmdIimj _klv Vhafh ghklv ihl_jylv “hkimi ~h “bgzZfbqg_kd}
p_ehf Ijbf_jhf fh™ _| ihkem blv \hafh ghklv i_j_hij_~_e_gby mdzazl_e
lhevdh glh khaVZ4glggmnx Bhk

Jbk 1_j_hij_~_e_gb_ iEADRZI_ ey
2.1j_~eh  _gguc f_Ih” klZlbgq_kdh]h ZgZebaz

<[4@ [ue ij_"eh  _g f_Ih® h[gZjm b\Zxsbc ml_qgdb iZbylb \ *bgzZfbq_
khgguo kljmdIimjZzo \ hkgh\_ dhlhjuojedIbi® Zitn@XykkljmdImjZz
iha\hey | hlke_"blv khklhygb_ k\lya_c \ ijhp_kk_ fh™_ebjh\zZgby jZ[hl
f_Ih~ ihkbf\hevgh]h ql_gby < ~Zgghc jZ[hl_ ij_"ezZ]z_lky fZkrlZ[bjh\Z
_fuc f_Ih”~ ihkbf\hevgh]h gl_gby b ~hihegblv Zeghjdheihdbb~Zfb ba
jZkkfhlj_gguo f_Ih~"heh]lbc bkihevah\Zgb_ ]jZnZ ihlhdZ mijZ\e_gby I
j_axf_ f_“ijhp_"mjguo 6@.dpbc >

JZkkfhljbf fgh _kivAyly (jZ[hgZy kj_fgh _klI\h ij_~klz\ey_|I
khlfhc ebg_cgh_ fghgzZkihyh\_dlhjh\ Jh_ ihjd_ \_dlhjzZ khhI\_IklI\m_]I
agZq_gbx wd\b\Ze_glghfm \_jrbgzf \kihfh]Zl_evghlh ]jZznzZ Z \lhjh_
yley Iky ih~fgh™ _kIVhf jz[_j khhI\_Ikl\mxs_c \_jrbgu

Fgh  _kl\hyley Iky ebg_cguf fgh _kI\hf dhlhjkh[ihc g
\_dlhjh\ khklhysbo ba mdzZazZl_e_c¢c ZgZebabjm_fh]h f_|I
liZznZz gZ dhlhju_ mdZaul\zZxl mdZazl_eb .

<\_~zf fgh' _8(hHezklv » _ckl\bgh _k3Wey Iky ebg_cguf fgh"
kiI\hf dhlhjh kliZz\eéy | kh[hc gZ[hj \_dIhjh\ khklhysbo ba ih~"fgh ™ _klI\

hgy |
b

h» \_jrbg \}

< _dlhj fgh _kISZm”_f bf_gh\ZidvhglZzd kl JjZmdhdZ mijz
e _gby Ih” dhgl_dklhf [m~_f ihgbfzZlv imlv h[oh”*Zd&ZIidhdebabjm_fh]lh c
\eby | gZ fgh"ixfiykv Bjz[hgZy RK{_"Znhjfbjmy bklhjbx bo baf_g
gby Z fgh _klI\h dhygdZdktgh _kl\h iml_c bkiheg_gby ijmhjzZffu b _z hd]j
“_gby

3.:e]lhjblf nhjfbjh\Zgby fgh _kI\Z 6 b _]Jh dhgl_dklh\
\h \j_fy klZlbg_kdleBaZgih"Z

Imklv gZ i_j\hf rZ]_ ZgZebabjm_fhlh dh”*Z kms_kI\&zl g_dhlhjh_ f
gZ[hj we_f_glh\ hdjmb _ggbdphlhjuc gZ[hj we_f_glh\ \kihfh]zZIl_evghlh ]jZr
\ gzf , . < ~Zgghf kemqgz_kdhaghv qglh kms_klI\m_l|
1dhgl_dkl gz i_j\hf rZ]_ZgZebaZz

10¢



?keb gZ \lhjhf rZ] _ ZgZebabjm_fh]h dh”"Z ke_"m_1| mkeh\guc hi_jZI
Z\gmljb [ehdZz LI kms_kl\m_|I lZzdhc L dhgl_dkl
]1*"_ 2 £ knhjfbjh\Zgguc \kihfh]zZIl_evguc
liZzmbgzZfbg_kdhc kijmdIimjutjehdfiZddu_ h[eZklb \bA"bfhklb [ehdZ LI
[ \gmljb [ehdZ HOVH kms_kl\m_| | Zdhle: dhgl_dkl
, ] _ 3 £ knhjfbjh\Zgguc \kihfh]Zl_evguc
liZzn "bgzZfbg_kdhc kljmdlsgju fehjdAd _ggu_ZzZk]é \b~bfhklb [ehdZ
else

\ ihke_ ZgZebaZ mkeh\guo hi_jZlhjh\ knhjfbjh\Zggu_ fgh _kI\Z [Z
“Zl baf_g_gbx

b

J_amev@gZl ihiZ\eb i_j_k_q_gby ~Zgguo ibgtte’_KIN *hihegbl_evghc
ijh\_jd_ gZ gZebgb_ ihl_jv kkuehdb .L_i_jv kg

* kI\&kh”_j"bl Ihevdh dhgbLsiklu

Dhebq_kl\h dhgl_dklh\ "em dkheb\g kd\&i_jZlhjh\ jZ\gm
+tdhebqg_kl\h \eh®™ _gguo mkeh\gmadhebgfilhhh\h g \eh™ _gguo mkeh\guo
hi_jzIhjh\ \ dh”_

?keb gZ \lhjhf rZ]_ ZgZebabjm_fh]lh dh”Z ke_"m_1 hi_jZlhj ZKLOH

Z\gmljb [ehdZ ZKLOH kms_klI\mLxl 1Zdhc dhgl_dkl

[ lhke_ ZgZebaZzZ [ehdZ ZKLOH beb IRU

L i _jv fgh' &KW~ _j'bl lhevdh dggl_dkl

4. Khklz\e_gb_ j_axf_f_"ijhp_"mjguo nmgdpbc
?keb \ ZgZebabjm_fhf dh”_ ke_"m_| \uats_fhImWNAfnijiogZi}e _

~dlm b jZg__ ~Zgguc f_Ih” [ue ijhZgZebabjh\Zg |h [m”_| ijbf_g_ g<
j_axf_f _“ijhp_"mjguo nmgdpbc dhlhjZy \ _jgzl \k_ \hafh gu_ dhgl_dk
fu ?keb f_Ih® \_jgmeéhgkZfdklh\ ,Ih fgh™ _k&\[m~" | kh”"_

“Zlv

H[t_"bg_gb_ dhgl_dklh\ ijhbkoh”blfyglkhohlgdhtr_fghg bk kb
dexqg_gby ih\lhjgh]lh ZgZebaZ nmgdpbb fu khojzgy f ijb i_j\hf _z ij
fgh™ _kl\h dhgl_dklh\ dzZd j_amevlZl _z ZgZebaZz

JZkkfhljbfzZA\pezZ h[t_~bg_gby “\mo dhgl_dklh\

’

1~ +fgh _kl\h h[eZklb \b~rbfhklb knhjfbjh\Z\r__Kky
ijb h[t_~bg_gbb fgh  _kI\ bf _gh\Zgguo mdZazZl_e_c

Ilh~fgh™ _kIVhf h[eZkl_c \b/AfihkkbihgbfZlv gZ[hj h[eZkl_c \ dhlhjuo
bf_gh\Zggu_ mdzazl_eb fhljml [ulv “hkImHyibrb fbifih\de&Zhfgu
_"bg_gby fgh _kI\Z iZfylb ba jZaguo dhgl_dklh\ "ey \umu\Z_fh]lh h[t_c
_fhlh bf f_Ih"Z :
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?2keb \_jrbgz fgh* _kI\Z ba dhih_dub@\z fte i

\lhjgh nmgdpbb ihy\beZkv \ ZgZebabjm_fhf dh”_ qg_j_a hi_jZlhj QHZ
NZggmx \_jrbgm \ ghluc dhgl_dkl dZzd gh\mx khojZgyy aZ g_c \k_ k\
M;. _

?keb mdzazl ZwsbkckyegZ \_Kribgwa kkueZeky gZ bgmx \_jrbgm ba
dhgl_dlklzlh \ gh\hf dhgl_dklI_ ijbhjbl_I kl\yawh. khojzZzgy_lky aZz

?keb \_jrbgZz fgh™_klI\z ba dhiylh [dkelz "h[z\e_gZ

qg_j_a h[jZs_gb_ bf_gh\Zgghlh mzd&@wnzfl "y glmx*h[jrbgmd gh\uc dh
|_dkl dZd m _ bf_xsmxky khojZgyy aZ g_dvi\bL;. k\yab ba dhgl_dklZz
?keb mdZazZl_ev kkueZxsb&kpaddZkkujeBghy gZ bgmx \_jrbgm ba
dhgl_dlklzlh \ gh\hf dhgl_dklI_ ijbhjbl_I kl\yawh. khojzZzgy_Ilky aZz
?keld \_jrbg_ fgh _kI\Z ba dh@] JdkehZaZnbidkbj

\Zgh dzZet[h h[jZs_gb_ b ihke_ [ueh ijhba\_~_gh m*Z@e hgb_ 1h \_jrbg
0jZgy_Ilky \ gh\uc dhgl_dkl Z kkuedb ~“jm]bo \_jrbg mdZaulZxsbo gZ

H{t_"bg_&dh _KkI\ ijhbkoh”~bl hl khihklzZ\e_gby klZjlhdthc \_jrbgu dh
ki, b \_jrbgu gZ dhlhjmx mdZaulZ_| mdZaZl_ev j_Zebamxsbc \uau\
| _dmszZy \_jrbgZz

KIZjlh\Zy b I _dmsZy \ _jrbgu kgblzZxlky wd\b\Ze _glgufb ~jm] ~jm]m
Ilh\Zy \_jrbgzZ g_flupZgBI\ dhgl_dkl_ q_j_a hi_jZlhj QHZ

Hkl1Z\rb_ky \ _jrbgu kgblZxlky wd\b\Ze _glgufb ~jm] *jm]m _keb \oh
b \ _jrbgu hlghkbl_evgh dhlhjuo wlb "m]b y\eyxlky bkoth”*ysbfb 1Zd"_
\Ze_gl \ Ajm]hf ]jZn_ [m~_f gZaulZjlvrdlo \ bjgEmglu jZaebqgu
ljbf_j khihklZ\e_gbc k mgzlhf mdZazl_ey QHZ mdZaZg gZ jbk

JbM. GZeh' _gb_ ]jZznh\ ZgZebabjm_fh]h f_Ih"Z b f_Ih"Z

MdZaZF emxdZaul\Z_| gZ |I_dmsmx \_jrbgm I_dms_]h ZgZebabjm_fh]t
g_dhlhjhf dhgl_dkZn F mdzZaBibku¥Z_ | |I_dms__ khklhygb_ fgh _kI\Z
"1Zfyv ~h \uah\Z fl1lh~Z

<_jrbgzba Jjznz f_Ipwwexy _Iky klZjlh\hc \_jrbghc \h fgh _klI\_ 1Zfylv
\ g_dhlhjhf dhgl_dkl_ Ijb nhjfbjh\Zgbb mdzx&zZIf dbN\Z T gghf ij
f jFl-d”_ ih hdhggZgbb ZgZebaZ kkueZeky gZ klZjlh\mx \_jrbgm
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;m”~_f kgblZlv qglh \ bablguwms_]h ZgZebabjm_fh]lh f_I1h~Z b ba f_Ih~
wd\b\Ze glgu

H[jZs_gb_ d \_jrbg_ [ueh hkms_kl\e_gh g_j_a hjibgZlhj QHZ kljh
ihwlhfm g_evay kghbZlwdlh\Zze _glgzZ \ojwbygloh”rys__ j 4jh kh\i
nNZ |

< _jrbgzZba ]1jZnz f_l1g~2Zbf__| wd\b\Ze _glghc \_jrbgul) 1jZn_ f_Ih~Z
Il d \_jrbgzhl dhlhjhc gZijz\e _gZ \oh?ysZy "m]Z g_ bfh | ZgZeh]z \
N
void Method_1(int dat){
this->A = new NodeA(data);
NodeA*temp = this>A;
temp>B = this;
}

O wWNPF

EbkibgdF _lhA

GZ jbkijb\_~zg ijbf_j khihklZ\e_gbc k mqzlhf ijyfh]h_h[jZs_gby d m
e X

Jbl. GZeh' _gb_ ]jZnh\ ZgZebabjm_fh]B f_Ih~"Z b f_Ih"Z

MdZaZF esdZaulZ | gZ | _dmsmx \_jrbgm |_dms_]h ZgZebabjm_fh]t
g_dhlhjhf dhgl_dkl_ =jzn F midiZwe\Zl_lel fdms__ khklhygb_ fgh _klI\Z
"1Zfyv ~h \uah\zZ fllh"Z

<_jrbgzba ]Jjznz f_Iywwedy Iky klZjlh\hc \_jrbghc \h fgh/_kI\_ 1Z
\ g _dhlhjhf dhghk_dKH _ kkueZeky gZ klZjlh\mx \_jrbgm f_|h"Z

;m~_f kgblzlv ql bablguwms_]h ZgZebabjm_fh]lh f_|&~Z b ba f_Ih"
wd\b\Ze glgu

H[jZs_gb_ d \_jrlueh hkms_kl\e_gh gZijyfmx dZd d m _ bf_xs_cky
g_ maenrhi [[ZdhjZ QHZ kdpkdBdB)]Z

<_jrbguj_~db m \_jrbg h[hbo ]jzZznh\ kh\iz*Zx] ihwlhfm [m”_f kqgblZz
glh hgb wd\b\Ze glgu ba jltxqz f3Ahkhyg_"g_frmg_ bf__ | wd\b\
e_glghc \_jrbgu

F_ITh~ ijh~_fhgkljbjh\Zg gZ ebklbg]_

7 void Method_3(int data){
8 NodeA*temp = this>A,

9 temp>B = this;

10 }
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EbklibgkF_lh~
Ijbf_j khihklZ\e _gbc k mqzlhf hi_jZIhjZ GHOBWH ij_~klZ\e_g gZ jb

Jbk H[t_~bg_gb_ ]jZnh\ ZgZebabjm_fh]lh f_Ilh~"Z b f_Ih"Z

JZa[hkrhs_kl\ey_Iky dzd ij_"klzZ\e_gh gZ \ur_mdZXaZgguo ijbf_j:
dexq_gb_f \_jebgu d \ f_Ihr_  hgZ [ueZ m~"Ze_gZ I|h \ j_axf_fu _z h
dZd m~Zezggmx \_jrbgm b \ gh\uc dhgl_dkl kh \k_f \oh”ysbfb b bkoh’
hgz g_ ihiz~rzZ_| ?keéhm_Zhgfzébdms f f_|Ih”_ [ueZ gZc”_gZ wd\b\Ze_g!
~c \_jrbgzZ Ih hgzZ I1Zzd°_ m~Zey_|ky b \ m > _ gh\hf j_axf_ gh\h]lh f_Ih
[mM~_| hif_gq_gZ m~Zezgghc

F_Ih~ ijh~_fhgkljbjh\Zg gZ ebklbg]_

void Method_4(int data){

2 NodeA*temp =this - >A,;
delete temp ->B;

3 temp- >B = this;

4 }

5

6

Ebklbg]F_IhA

ljbf_j h[t_"bg_gby ]jZnZ k mqgzlhf k"\b]Z Jheh\gh]h mdzZazZl_ey gZ |j
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Jbk Gzeh'_gb, Kphpbjh\Z\r_]hky ~h \uah\Z g_dhBhjjiZmzf \ umtZZ _fh Fok ik~
kI\_gghk migf k"\b]Z Jheh\ghlh mdzazl ey

JZkkfhljbf ijbf_j gZeh  _gby ]jZnh\ dh]*~Z bf_gh\Zggu_ mdZaZl_e
kkueZxlky gZ “"Zggu_ kijmdIimju deh kg gmlanh\ \_~zlky hl klzjl
\hc \_jrbgu \uvau\zZz_fh]lh f_Ih”"Z b hbdudfrgZebabjjm_fh]lh f_Ih*Z Gh \
nhjfbjh\Zgbb gh\h]h dhgl_dklZ bf_gh\Zgguc mdzZaZzZl_ev h”ghc b Ilhc
[mM~_| wd\b\Ze_gl_g mdzZazl_ex \vaul\Z_fh]lh f_Ih*z | _ 1Zd _ kkueZ._
+4.

AZdexq_gb_

< jZ[hl_ij_"ez]lZ_Ilky f_Ih" klZlbdqekdh]gZimZedplay mj_q_d j_km
kh\ \ “"bgzZfbq_kdbo kljmdIimjZo ijhbalhevghc keh ghklth F_Ih” hkgh\L
"bnbdzZpbb fhr_eb ij_"eh _gh@c]r_jZpM_ebjh\Zgb_ dmagb \uihegy_Iky
ihfhsvx ljzo fgh™_kI\ iZfylv jZ[hgzy kj_~Z Bbh¢_jamprelvl4l < ~Zg
eb \\_"~ _gu "hihegbl_evgu_ ihgylby fgh  _kI\Z dhgl_dklza b dhgl_dkl j_
p_"mjguo nmgdpbc Fgh _kl\h dhgl_dkl khklhbl ba ih~fgh  _kI\ iZfyl
kj_~u glh \ ijhp_kk_ ZgZebaz ihal\hey_| mqg_klv \k_ kp_gZjbb jza\blb
dihz J_axf_ f_"ijhp_~mjguo nmgdpbc \ k\hx hq_j_"v hihfh]Z_1 gZ m’
kljh_gghf dhgl_dkl_ihemqgblv j_amevlZlu ZgZebaz \uau\z_fh]h f_Ih~"
| _evghc gZ Ih ijh\_jdb LZd _ [ueb \\_~ gu ijZ\beZ "~ey hij_"_ e _gby r
ijb jZ[hl_ k "bgdlhlbly KdjmdImjzfb ijhbal\hevghc keh ghkhb ;ezZ]lh~zjy »
fm ZgZebam j_ameviZlhf [mAml kljhdb ]~_ [ueb kh\_jr_gu ihl_jb

EBL?J:LMJ:

1. DmeyfbgF_Ih”*u \_jbnbdZpbb ijh]jzZzffgh]h k[ kiBgkdblynl Kbkl_fghih Ijh]jz
fbjh\Zgby J:G #111k

2. Static Code Analysis. In: van Tilborg H.C.A., Jajodia S. (eds) Encyclopedia of Cryptography and Security.
Springer Boston MA. https//doi.org/10.1007/9781-44195906 B NZI1Z h[jZ30.0612024).

3. Dhjf_g E_ca Qkhgb\Jkl RIZdy:e]hjblfu Ihkljh_gb_ b tZgieedydk . *
K1324.
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4. FZ|l_jbZkuc F_""mgZjh~ghc gZmqgghc dhgn_j_gpbb FZI_fZlbg_kdh_ b ijh]jzffgh_ h[_
bgnhjfZpbhgguo |_ogbqg_kdbo b wdhghfbg_kdbf&@kbkl_§ Lhfkds jRYujBgk
LhfkdB aNhLhfmdZ2022.+309 k
5.SakngernS. An address mapping approach for test data generation of dynamic linked structures. Information
and Software Technologyt2005. +Vol. 47. +< 3. +P.199214.
6. A study on the weakness analy$dr binary code in embedded environmetn017. +international Journal of
Software Engineering and Its Applications 11(18fp. 5362.
7.Dhr_e<\DF_"ijhp_"mjguc klZlbg_kdbc ZgZeba ~ey ihbkdZ hrb[hd \ bkoh~ghf dh”_ ijh
yau€_ Z\lhj_n_1Bk dZg”"b"ZI|ZZlbé&blbhg_kdbo gZmdtFhkd\Z +24k
8. Improving Memory Management Security for C and C+tinternational Journal of Secure Software Enginee
ing +April 2010. #1(2) +P.5782.
9. Static Verification Tools foC Programs and Linux Device Drivers: A Survesdanuary 2012 +Proceedings
of the Institute for System Programming of R&3. +J 293:326.
10.Modeling Memory with Uninterpreted Functions for Predicate Abstracti@danuary 2015 +Proceedings of
the Institute for System Programming of RAS (5). +P.117#42.

J?:EBA:PBY ;?AHI:K&H MIJ:<E?GBY MFGUHHF
K THFHSVX F?KK?G>@ TELEGRAM

=hjvdbR > KZfhdb@Z
Lhfkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_lI
gorkykirill@mail.ru

<\_"_gb_

Mfguc ~Rfwlh dhigpy dhlhjZy klZgh\blky \k_ [he__ ihimeyjghc >Z
|_g”_gpby ij_"ihezZ]Z_| bkihevah\zZgb_ kh\j_f_gguo I|_ogheh]bc "ey
mkljhckI\Zfb \ ~hf_ 1Zdbfb dZd hk\_s_gb_ hlhie_gb_ dhg”bpbhgbjh
[_ahiZzkghklv b fgh]lh_@\jKpkl_ fuhntfigftz ihal\heyxl dhgljhebjh\Zlv \kz
wlh k ihfhsvx kfzZjilnhgz iezZgr_IZ beb Jhehkh\h]h ihfhsgbdzZz GZ jugd._
hljhfgh_ dhebg_klI\h ieZlnhjf dhlhju_ h[e_]1qZxl mijZ\e_gb_ mfguf ~h
gbo kzZfu_ ihimea$j980OH +RPH.LW *RRJOH gRPH Migu® PHRf Y
N> @ Gh ijhZzgZebabjh\z\ ihimeyjgu_ j_r_gby hl bf_gbluo [j_g”~h\
eblv h[sb_ g_"hklzlIdb dhlhju_ \ IThc beb bghc f_j_ ijbkmlklI\mxIl m \k_
bf_ggthh]jZzgbg_ggZy kh\f_klbfhklv \ukhdZzZy klhbfhklighdkl®hklZlhggZy
"Zgguo hljZgbq_ggZy [_ahiZzkghklv b h]ljZgbg_ggZy bgl_]ljZpby

< ihke_~gb_ ]1h”u jughd mkljhckI\ *ey mfgh]lh ~hfzZ i_j_"b\zZ_ I klj_:
jhkl glh khijh\h"~Z _Iky ihyle_gb_f gh\uo m]jha [_ahiZkghklb WIlb 1
bf Iv k_jvzagu_ ihke_ _"kldhywndzd g'elyZevghklb ihevah\zZl_e ¢ 1Zd b
nbabqg_kdhc [_ahiZzkghkllth bo "bebs

< gZklhys__ \j_fy kms_kI\m_1| fgh _klI\h m]jha ey mfgh]h ~hfz kj.
hkh[_ggh \u”_eyxl djZ°m ebgqguo "Zgguo ZlzZzdb ©q_ehg_d ihk_j "bg_
gu_ Zl1Zdb Ibiza@hhflkem b\Zgbb® g_kZgdpbhgbjh\Zgguc “hkimi b hlke
f_klhiheh  _gby

< k\_|_ fgh _kI\Z m]jha djZcg_ \Z gh qlh[u mfguc ~hf [ue [_ahiZ|
aehmfure_ggbdb k ihfhsvx ba\_klguo mya\bfhkl_c g_ fh]eb aZihemi
NZggu_ ihevah\zZl_e_chdddphi dzkbkl_f_ mfgh]h ~hfzZ Ilhevah\zZIl_eyf ~_
k\hx hg_j_"~v 1Zd _ ke_“m_1I [ulv hk\_~hfezggufb h ihl _gpbZevguo jbk
bkihevah\zZIlv \k_ ~“hkImigu_ kj_"kI\Z aZsblu 1Zdb_ dzd “"\monZdlhjg:
pby b keh'gu_ iZjheb

1. <u[hj Zjobl_dImju_kbk h[hjm~h\Zgby

GZ jugd_ kms_kI\m_1 h]jhfgh_ fgh"  _kl\h jZaebqgguo | ZebaZpbc gh
x|l k\hb g_7hklzldb hl azZ\ur_gghc klhbfhklb dhfihg_gl mfgh]lh ~hfZz
kI\_gghlh ijh]jzffgh]lh h[_ki_g_gby ihwlhfm [ueh j_r_gth kha~Zlv k\hc
lhjuclkebqZ Iky hl *jmgducceRBaQ[hldhc b \hafh 'ghklvx aZf _ghc fh "me _c
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mkljhcklI\Z Jhev ihevah\zZl_evkdh]h bgl _jn_ckZ \uihegy | ihimeyjgu
Telegram.

Bkihevah\zZgb_ f_kk_g” _jZ ~ey mijZ\e_gby mfguf ~hfhf klZgh\blk:
ihimeyjguf j_r_gdzfh~Zjy _1h mgb\_jkZevghklb b \hafh'ghklyf 7HOHJ
\hey | kha~z\zZlv [hlh\ dhlhju_ fh]lml \uihegylv fgh _klI\h nmgdpbc Kkj
fh™ I \ukimizZlv b mijZhé ngbZe ggh]h dhgljhey mkljhckl\ ~h ihemqg_gby
"hfe_gbc h kh[ulbyo \ "hffh]WwldZtlu bgl_]jbjh\ZIvky khZaebqggufb k
kl_fzfb q_j_a $3, ij_~hklzZ\eyy rbjhdb_ \hafh ghklb ey Z\lhfZlbazZphb
gby “hfZrg_]lh mijZ\e_gby

Djhf_ Ih]lh ijbeh _gb_ m _ rbjhdh bkihevam_Ilky fgh]bfb ihevah\Z
kj_~kl\h _"_~g_\gh]lh h[$_elZy | qllth ijb\e_dZl_evguf \ZjbZglhf ey bgl
ljiZpbb \ kbkl_fm mfgh]lh ~hfzZz \_"v ihevah\Zl_eb fhlml k e_]Jdhklvx mi
mkljhckI\Zfb gq_j_a m _ agZdhfuc bgl_jn_ck [_a hk\h_gby gh\uo bgk!
ijbeh” _gbc@ LZdbf h[jZzahf \ky hkljgh\gZyjhapmizlv \ JJHOHJUDP
ihA” mijz\e_gb_f dhfivxl_jhf

Hkgh\gh_ \gbfzZzgb_ m”_ey_ |ky Zjobl_dImj_ kbkl_fu mfgh]lh "hfzZ gz
3L dhlhjzy bl]jz_1I| jhev ]JezZz\gh]h a\_gzZ \ fh_c dhgnb]lmjZpbb <ul[hj *’
h[_ki_gb\zZ_| ]1b[dhklv b frkkl¥[kbkl_fu H~*gbf ba iexkh\ y\ey_ Iky Ih
glh kbkl_fzZ kljhblky gZ fh~mevghc kljmdIimj_ ]~_ dz ~ac dhfihg_gl fl
f g_g [_a g_h[oh~bfhklb i_j_kljzb\2ZIv@\kxlkbkhki]Zz |ky [eZ]h"Zjy
p_gljZebah\zZgghc jheb 53 dhlhjzy Wd_gb_gb\ZdHhmiggzZzpbx \k_o
ihr"dexg_gguo mkljhckI\ b fh me_c

sjobl_dImjz ijh]jzffgh]lh h[_ki_g_gby kbkl_fu mfgh]lhg~hfZ kljhblky
pbiZzo fghlJ]hkehcghklb >Zggu_ kehb fh gh ij_~klzZ\blv ke_"mxsbf h[jZa

1. Kehc ij_"klZ\ailgbyah\Zl_evkdbc bgljjm dklhjuc hkms_kl\e

_Iky \azbfh”_ckl\b_ ihevah\Zl_ey k kbkl_fhc

2. Kehc i_j_"~Zqb 2Bpgkiogb\Z_I| k\yav f_""m nbabqg_kdbfb mkljhcklI\zZ

ijhljzffguf h[_ki_q_gb_f mijZ\eyxsbf wlibfb mkljhckI\Zfb

KljmdImjz 1~_ 7HOHJUDP \uihegy_kdjh]dv binlejahtklZewZ 53
k_j\_jz iha\hey_I| h[_ki_qgblv g_ Ilhevdh m~h[kI\h bkihevah\Zgby b gZ!
kh klhjhgu ihevah\Zl_ey gh b \ukhdmx kl_i_gv Z~"ZilZgbb d baf_gyxs
gbyf [_ahiZzkghklb b nmgdpbhgZevdghkhegjgdh &ikmevfarh\Bgb _
5DVSEHUU\ 3L dzZd p_gljZevgh]lh maeZ agZgbl_evgh mijhsZ_| bgl_
mkljhckI\ b k_j\bkh\ ih\urZy h[smx wnn_dlb\ghklv b jZkhrbjy_fhklv kbk

Ih ~hiaL

Jbk :jobl_dImjz [_ahiZkgh]h mijZ\e_gby mfguf ~hfhf
2.JZajzZ[hldzgram-QMl Zz b ijh]jzffgh_ h[_ki_gq_gb_ ey 5DVSEHUU\ 3L

lj_*A_q_f ijbkimiblv d jZajZ[h]dIZ WH QI DPh ihkljhblv kljm
Imjm ijh]jZffu KZfuf mAh[guf j r_gb_f ~ey Z\IhfZlbaZkbb ijhp_kkh\
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ihevah\Zgb_ dhg_qguo Z\lhfZlh\ Hkghfilgudbgdlgighph g\ hfzIzZ y
eyxlky khklhygby gZgzZevgh_ khklhygb_ ~himkdzZxsb_ khklhygby b i_
>Ze__ g_h[oh”bfh hij_"~_eblvky k nmgdpbhgZehf ijmjzZffu Knhjfbj
\u_ kp_gZjbb bkihevah\zZgby mkljhckI\ mfgh]l]h ~hfz \b”_hgZ[ex"_gb_
kKhijhh™~ _gb _
L_i_jv fhgh ijbklimiblv d kzZfhc j_Z.ebazZpbb jbk

Jbk ;ehido_flélegram[h|Z

Hkgh\gZy eh]lbdZ i_j_dexq_gby f_"m khklhygbyfb jbZebah\zZgzZ q_
db \oh”ysbo khh[s_gbc qglh ihal\hey_ | [hIm Z~ _d\Zlgh M _Z]bjh\ZIv gZ
ah\zZey b ih~*_j"b\ZIv dhgl_dkl I_dm3._c k_kkbb jbk

Jb.k Nmgdpbhgbjheblegrambot



lhemqg_gguc dh” [hlZ [ue kljmdImjbjh\zZg 1Zdbf h[jZzdhf qlh[u h[_k
dhklv “h[Z\e_gby gh\uo nmgdpbc b h[jZ[hldb khh[s_gbc hl ihevah\Zz
jZ[hlu [hthEgh\ZgZ gZ ijbgpbiZo Zkbgojhggh]h ijh]jzffbjh\Zgby qglh it
wnn_dlb\gh h[jZ[Zlu\ZIlv \oh”*ysb_ aZijhku 7Z°_ ijb \ukhdhc gZ]jmad_

L_i_jv fhgh ijbklimiblv b d gZkljhcd_ 5DVSEHUU\ 3L g_h[oh”~bfh
iZlgb [_ahizkghklb azdjulv \klug h&kiZ'gah_"\Ej kbkl_fgu@® igxlZ
djZcgb_ kemqgZb ihklZ\blv ~“hihegbl_evgu_ "jZc\_ju xhlhju_ hij_"_e
g_ggh_ mkljhckl\h [m~v Ih dZf_jZ beb dhehgdzZ mkljmkl\h ~ey \hki]
audb

3.F_Ih~u h[_ki_q_gby [_ahiZkghklb ZmlnghbagplZpby rb
azZsblz hl “"hkimiZz

F_Ih~u h[_ki_g_gby [_ahiZkghklb b]jzZxl djblbg_kdbb\Z gmx jhev \
kl_fu mfgh]lh "hfZz Hkgh\gufb hrb[dZfb ~hims_ggufb jdajZ[hlgqbdZfb
kimizZlv hlkmlkl\b_ Zml_glbnbdZpbb rbnjh\Zgby \Z'guoZz”Zgguo b g_*
sblZ hl g_kZgdpbhgbjh\Zggh@ Mfklggl® wlb m]jhau [_ahZZkghklb fu iul
ebkv ij_~hI\jzlblv \ ~Zgghc jZ[hl_

< j ZebaZpbb \u[jZgZ Zml|l_glbnbdZpby k bkgabyaad\Zgm hiZjhey
gh_ kj_"klI\h aZsblu dhlhjh_ azZijzZrb\Z_1 iZjhevim hkhNalkR\ZI ey i_j_
gb_f "hklmizZ d nmgdpby¢f [hlZ jbk

Jbk NbgZevgh_ ij_"Klelegeang[thlZ

LZzdh_ ~h[Z\e_gb_ Zml_glbnbdZpbb ih*jZzamf_\Z_| baf_g_gb_ kljmog
ihke_ gZgZeZ k_kkbb ihevah\Zl_ev "he  _g Z\lhjbah\Zlvky "~Ze__ hg f
bkihevah\Zgbx [hl1Z Djhf_lh]l]h k_kkby g_ fh | [ulv [_kdhg_qghc h
ih \j_f gblvx qZkZzZfb

L_i_jv gz 5DVSEHUU\ 3L o0jZgylky g_ lhevdh mgbdZevgu_ ~Zggu_
\br_h kdZg_ggu_ Ij_db gh b iZjhev k_kkketh ®£Ab8bs vwglb hhdgu_ [u
ih™"\ _jlZxlky rbnjh\Zgbx Rbnjh\Zgb_ h[_ki_gb\Z_ | aZsblm ~Zgguo i_j
f_""m mkljhckI\Zfb mfgh]lh "hfZ b k_j\_jhf Z I1Zd _ ihevah\Zl_ey b [hl:

Ihfbfh rbnjh\Zgby \ kzZfhf ijbeh _gbb gZ mjh\g_ ©mkljhckl\h k f_I
jhf+53287rhe gh ijhbkoh”blv b rbnjh\Zgb_ gZ mkljhcklI\_k WIlh j_Zeban
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ihevah\zZgb_f khhI\_Ikl\mxsbo [b[ebhl_d 1Zdbo dZd &U\SWRJUDSK\ :
ij_"~klz\ey_I| h]ljhfguc gZ[hj bgkljmf_glh\ b Ze]lhjblfh\ ~édy rbnjh\Zgby
\Zgby kha”Zgb_ owr_eb KkibffulljBgqgh_ rbnjh\Zgb5 $(®hlhhk _

ihalhey | aZrbnjh\Zlv b jZkrbnjh\Zlv ~Zggu_ k bkihevah\Zgb_f h~gh]
\_klgh]h lThevdh 5DVSEHUU\

Jb Rbnjh\Zgb_ "Zgguo k ihfhs\AESZe]lhjblfz

Gh kZfhc djblbgghc ahghc y\ey Iky gck@Zgdmbh gioklhzeggm ~zZ°
\ kZfuo keh 'guo ijh_dlZo bf_y nbabqg_kdbc "hkimi aehmfure_ggbd fh
ijb\Zlgu_ ~Zggu_ Ilhwlhfm dexq_\hc azZz~Zq_c [ueh kgbablv dhebq_Kkl
jbkdh\ J_r_gb_f jbkdh\ fhlml ihkem blv k_I_\hc nZkjghklbh[gh\e_gb_
b hljzgbq_gb_ ijZ\ *hkimiz

< jheb k_I_\h]h nZ_j\hezZ \ukimizZ _| ihevah\Zl_evkdXy mlbeblZ LSV
smx kbkl_fghfm zZ~fbgbkljZlhjm gzZkljzZzb\Zlv ij4XWeZhh X ¢jZzpbb ,3
fZmwjz y*jZ ILQX[ j_Zebah\Zggu_\ \b"_ jZarb@guwdZ ghpZymemt 1HWIL(
eblz gzkljh_gZ gz [_ehf kibkd_ ~“hklmigh]h ljZnbdZ qlh ih*jZamf_\Z
glh g_ jZaj_r_gh < gZr_f kemqZ_ jZaj_r_gu lhevdh 66+ b +7736 KI
glh ih mfhegqzZgbx wlh ihjlu b khhi\_IkI\_ggh gh Yuebeyo [_ahiZkg
baf_g _gu gZ g_klzZg~Zjlgu_ Z hklZevgu_ [REukedklaZdpwlu q ldjltuf \
kemqgqZ_ g_ihez~hd ZzZIZd [ueZ \hafh 'ghklv ih gbf ih~dexqgblvky d kbkl_

H[{gh\e_gb_ [_ahizkghklb g_h[oh”~bfh ihklhyggh qlhju g_ \hagbde
kl_fm \_4¢ZdgZoh yl-gE[dmw myalbfhklv hgz Iml ~_ ij "Z _ |lky hlezZkd
iZ"Zy \ ©;Zgd ~Zgguo m]jha? JZajZ[hlgbdb fhf_glZevgh iulzZxlky _
mfure_ggbdb iulZxlky _c \hkihevah\Zlvky

H]ljZzgbq_gb_ ijZz\ ~hklmiZz WIh \Z guc Zki_dl [kdahikfkyghklb Dh”" 2
mq_lghc aZibkb /LQX[ dhlhjZzy g_ bf__| kbkl_fguo ijZ\ gZ baf_g_gb_
nZceh\ qlh ~_ezZ_| "Zggmx kbkl_fm nmgdpbhgZevghc lhevdh \ ~_ckl\
aZijhk h[jz[hlZc kdZqZc beb k®”_eZc nhlh \hkijhba\_~b beb \_jgb nh



AZdexq_gb _

< N"Zgghc jzZ[hl_ jzkkfhlj_gu hkgh\gu_ Zki_dlu kha”Zgby kbkl_fu
mfguf "hfhf k bkihevah\zZgb_f f_kk_g”  _jZ THOHJUDBR @ZZieZlnhjf_ 5D
jZ[hlzg 7THOKHODUDBP ki_gb\Zxsbc m~h[guc b nmgdpbhgZevguc bgl_jn_
mijZ\e_gby mfgufb mdkbjHhrdKRA |jbf_g_gu f_Ih~u Zml_glbmbdZpbb rbnj
\Zgby ~"Zgguo b aZsblu hl g_kzZgdpbhgbjh\Zggh]lh ~hkbBmizZz qlh ~_eZz
hiZzkghc b nmgdpbhgZevghc

EBL?J:LMJ:

1. GreengardS. The Internet of Things+2015. ~Z1Z h[jZs_gby

2.RozetkedMfgucrhf \ Qlh 1Zdh_ ODWWHU 7KBWBGdIhhgdudE HHURL] k @
https//www.youtubecomwatchv=7zktlvaNEL/ "~Z1Z h[jZs_gby

3. Overbafer Dzd 1Z\_e >mjh\ \aehfzZe FZIljbpm >We_ddjhéRluc j_kmjk@
https//www.youtubecom/watchv=UujDkEi_BGY&list=LL & index=33&t=253% ~ZI|Z h[jZs_gby

4.; _ahiZkguc mfguc ~hf keh gzZy |_ogheh]lby ihe URgZy dZ ~"hfm
http://newsifmo.ru/ru/startupsand businesktartugnews NZIZ h[jZs_gby

5.Dbj#l >hmkbmux “ey ijhn_kkbhgzZeh\ Jmdh\h”kl\h Z~fbgbkljZlhjzZz+k_Ib \lhjh_ ba"z
KI[ Ibl_j NZIZ h[jZs_gby

6.;hjbkmR < B\Zgh\:dimZevgu_ m]jhau bgnhjfZpbhgghc [_ahiZkghkh bgl_jg_I_ \_s_c

\j_f_ggu_|_g”_gpbb jZa\blby aglZiedld H elg +K 2325

KHA>:GB? I JBEH@?GBYEBABJMXS?=H L?DKL

Ebl\Zd B IZohf\ Z
Lhfkdbc ]hkm~Zjkl\_gguc mgb\_jkbl_I
sashditvak02 @mail.ru, pakhomovae@yandexru

<\_"_gb_

H[t_f |I_dklh\hc bgnhjfZpbb 2hklmighc "ey 2Z&gXeWhah\b "Zevg_crb
kh\j_f_gghf fbj_ jzkl_I| hgq_gv [ukljh ihwlhfm klZgh\blkg \k_ [he__ Zd
jZ[hldZ bgkljmf_glh\ b k_j\bkh\ dhlhju_ kfh]lml Z\lhfzZlbg_kdb [ukljh
ih~lhlz\eb\zZlv d h[jz[hld_ b g_ihkj_"kI\_ggh h[jZ[Zlu\Zlv b ZgZebabj
Hrgbf ba dexq_\uo bgkljmf_glh\ \ ~Zgghc |_f_ yleyxlky f_Ih~u h[jZ]
kI\_ggh]h yaudzZz 1DWXUDO /SNOQR)XDJH 3URFHVVLQJ

Jmkkdbc yaud \ klyab kh k\h_c “he]lhc bklhjb_c h[rbjghklvx h]jhf
kIVhf ijZ\be b bkdexg_gbc fgh  _kiI\hf iZvdhgaodgbhjfjZadebgguo \

Ah\ kijy ' _gbc b kdehg_gbc Z 1Zzd _ hlkmlki\b_f g_ldhc kIjmdImju ij_"e
_Iky hg_gv keh guf ey bamqg_gby Bf_ggh ihwlhfm h[jZ[hldZ |_dklh\
lZzdZy g _ljb\bZevgZy b bgl_j kgZy azZz~ZqZz

P_ev ijh ikZzarZIlv kZc|nk_fhc ey ijh\_~ _gby ZgZebaz | _dklZ gZ jmik
nmgdpbhgZevghklvx \dexqZy fhjnheh]lbqg_kdbc ZgZeba_ ijh\_jdm hjnt
qg_gb_ bf _gh\Zgguo kmsghkl_ ¢ ZgZeba IhgZevghkl_€ ihkljh_gb_
k_fzglbg_kdh]lh ]jZznzZz \u”~_e _gb_ dexq_\uo keh\ i_j \h® kmffZjbaZz
koh™ _klb I_dklh\

<u[hj bf_gghijbdh™ _gby h[mkeh\e_g m~h[kI\hf b mgb\_jkZevghklvx
fhr _ckl\bc LZdbf h[jZzahf g_ gm gh kdZgb\Zlv hIl® _evgu_ ijbeh” _ghby
azZ™"Zgm

lj_"~_q_f ijbklmiblv d kha~zZgbx ijh_dlZ J[ue ijh\_~_g ZgZeba kms
j_r_gbc Hkgh\gufb ZgZeh]Zfbkdelx &7\UX b UHWH[W $, | _jluc k_j\l
fh™ | ihfhgv k ZgZebahf fhjnheh]bb keh\ b ihkljh_gb_f k_fZglbqg_kdt
\lhjhc k kmffZjbazZipdb\ec q_gb_f dexg_\uo keh\
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1. Kl _d I _ogheh]bc

11.Ljm~rghklb h[jzZz[hldb jmkkdh]h yaudZ

1/3 gZ ~Zgguc fhf_gl y\ey_Iky Ij_g~hf ihwlhfm kms_kI\m_1| h]jhfgl
ki\h [b[ebhl_-dh®/e_c b ~ZIZk_lh\ H”gZdh [hevrbgkl\h wibo j_kmjkh\ ¢
gZ Zglebckdabd pdbc yaudb qglh khanzZ | g dhlhju_ keh ghklb *ey jZa
jZ[hlZxsbo k I _dklZfb gZ “"jm]bo yaudZo \dexqZy jmkkdbc

Jmkkdbc yaud hlebqgzZ_Iky \ukhdhc keh ghklvx b fgh]lhh[jZzab_f ]jz
dhgkljmdpbc qlh azljm~gy_ | _]h h[jZ[eldgb b WdgZgbabckdh]h b
g_f_pdh]l]h 7~ey jmkkdh]h yaudZ ]hjZza”h f_gvr_ Jhlh\uogj_r_gbc b ki_
guo bgkljmf_glh\

Keh ghklv jmkkdh]h yaudzZ ~ey ZgZebaz k\yazZgh k jy*hf nzZdlhjh\

t[hevrh_ dhebg_klI\h ijZ\be b bkdexqg_gbc d gbf

+fgh” _klI\h hdhgqgaghqggjo \brh\ kijy'_gbc b kdehg_dbc kha"Zxsbo

ihegbl_evgu_ keh ghklb ijb e_ffZlbazZpbb b kl_ffbg]_

thfhgbfu mkeh gyxl az~Zqgb ih k_fZglbg_kdhfm ZgZebam

thlkmlkl\b_ gq_ldhc kljmdImju ij_“eh” _gbc mkeh gy _| kbglZdkbqg_kd
12.KI_d | _ogheh]bglkelbc b k_j\_jghc qZkl_c

>ey deb_glkdhc qZklb [ueb \u[jZgu |I_ogheh]bb &66Zb +70/ \u[hj
ghle_g gZ gavolbadh qlh hgb yl\eyxlky klzg~zZjlzfb \ kh\j -f_gghc jZajZ][t
kzclh\ Z 1zd _ \\b"m e_]dhklb *Zevg_cr_]h fZkrlZ[bjh\Zgby ijh_dIz

>ey KR_jghc qZktxZclZ [ueb \u[jZgu |I_ogheh]bb )OD¥Y¥N b -LQMD
[ukljuc b jzZkrbjy_fuc rZ[ehgbaZlhj Hg ih mfheqzZgbx wdjZgbjm_1 i_
\u\h”Abfu_ \ +70/ qlh ij_~hl\jZzsz_| zlzdb ;66 f_"kZclh\uc kdjbilbg]
ihal\hey | e_]dh bgl_Jljgbhgdhlw_jxZkrbj_gby b [b[ebhl_dbh h[_ki_qgb\Zy
"mevghklv ijbeh’ _gby
13.Nj_cf\hjdb [b[ebhl_db fh~_eb b Ze]hjblfu 1/3

Pymorphy2[1] £ fhjnheh]bq_kdbc ZgzZebazlhj ?]h hkgh\gufb nmgdpbyft
xlky ijb\_~_gb_ keh\Z d ghjfZevghc nhjbgnbglp\ | eeph &imis _kI\
| _evgudf _gbl_evguc iZz~_~ _"bgkl\_ggh_ gbkeh mklZgh\dZ keh\Z \ ¢
nheh]l]bg_kdmx nhjfm b \ha\jZzs_gb_ ]jZffZlbg_kdhc bgnhjfZpbb h keh)
gbkeh jh~ iz~ _° qzZklv j_gb \j_fy gZdehg_gb_b I~

< ~"Zgghf ijh_dl_ el [#Z bkihevam _ |ky ~ey kljZgbpu k nmgdpbhg
klvx fhjnheh]bq_kdh]h ZgZebaz Gb" _ ijb\_~_gu pymgphybb bkihevamxs:

+tZgZeba i_j\bgghc fhjnheh]bb keh\Zz

tihemqg_gb_ ghjfZevghc nhjfu keh\Zz
tihemqg_gb_ 1jzZffZlbg_kdhc bgnhjfZpbb h keh\_

tih~kd dhebg_kI\Z jZaguo gZkl_c j_gb \ |I_dkl_

tihbkd b khojZg_gb_ \ kibkhd kms_klI\bl_evguo b ]JeZ]lheh\

tbale_q_gb_ bf_gh\Zgguo kmsghkl_c

tihemqg_gb_ \k_o nhjf hlijZz\e_ggh]h keh\Z bale_q_gb_ \k_o keh\hn

B3\PRUSK\ bkihevam_I| keh\Zjv 2SH@% RidBIRWLDh g¢thudjzckh”_j bl
hdheh lukyqg e_dk fbéebhgh\ hiI® _evguo keh\ >ey g ba\_klguo keh\ kI,
ij_~iheh  _gby QIlh[u kwdhghfblv hi_jZlb\gmx iZfylv b h[_ki_qgblv [ukl,
dzd keh\Zjguo 1Zd b g_keph\\RguoKkebuale_dZflL iZgzébdk_f
ij_h[jZzam_Il bgnhjfZpbx \ pbnju b dh”bjm_1| keh\Z \ 'LUHFWHG DF\F
gZijZ\e_gguc Zpbdebqg_kdbc ]jZn keh\

Spacy +ihimeyjgZy [b[ebhl_dz ~ey h[jZz[hldb _kl_kI\_ggh]h yaudz |
ihA” j°dm yaudh\ \ IThf gbke_ b jmjkkKdHpihg gguo fh”_eb ~"ey
25yaudh\ \kljh_gguc \bamZebazZlhj b "jm]b_ nmgdpbb g_h[oh”~bfu_ "e

GZ jbkij_"~klz\e_gZ Zjobl_dImjz fh~_eb Dhg\_c_ju h[mg_gby jZaj
mq_lhf wnn_dlb\ghklb b \hafh ghklb gzZkljhcdb GZijbf_j g_kdhevdh
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fhiml bkihevah\Zlv h[shikdfHg deéWwj Zz e_ffZlbazlhj fh'gh azf_gylv beb
bkdexqgzZlv < ihke_ng_c \_jkbb g_dhlhju_ dhfihg_glu azZ\bkyl hl j_am
"msbo fh™ _e ¢

Jbk :jobl_dImjz fh~_eb

< ijh_dl_ bkihevam_lky fh*mev GLW@DIFihldhhbjucihhig_"e
" gbx k_fzZglbg_kdbc ]jZn gZley”~gh ihdZaulZxsbc dZd bf_ggh dhfivx
_kl_kI\_gguc yaud

TextBlob +[b[ebhl_dzZ 3\WKRQ “ey h[jZ[hldb |I_dklh\uo $§Zgguo HgZ ij
_l ijhklhc $3, "ey j_r_gby jZkijhkljzZzg_glgbo &Z"Kl§_lgg&aIh yaudZ
1/3 [ Zdbo dzd | _]bjh\Zgb_ gqZkl_c j_qb bale_qgq_gb_ njZa kms_klI\b
gZkljh_gby dezZkkbnbdzpby b fgh]l]h_ ~jm]h_

WI1Z [b[ebhl_dZ bkihevam_Ilky \ ijh_dl_ "ey ZgZebaZzZ IhgZevghkl_c

eh\ lhke_ h[jZs_gby dd[bpebddpby \hal\jZsZ | bf_gh\Zgguc dhjl_"~ \b
6HQWLPHQW SRODULW\ VXEMHFWLYLW\_s Hgd\ ggigzh ihgkethklb SRO
Abzizahfg > @ H*_hagzZqzZ_I| j_adh hljbpZd_eljgrmaxgmx £Z

j_adh iheh bl _evgmx lhgZewddbhkdh kKKmMX EMBAFEW LY sWRI\ _ggh _
gbkeh Ilhevdh \ "bZiZzahg_ >hq_g® hJt_dlb\gZy hp_gdZ ih”"oh”ys__
\k_f Zzj_adh km[t_dlb\gZy Hp_lyag Zgvgetbqggh _

GZijbf_j ij_"eh™Wjln! j_klhjZg hlebqzZ_lky ijkenZkyadbh [f
hlebgguf dZqg_klI\hf b k\_"_klvx _~u fg_ hqg_gv ihgjZ\behkv ijh\h”blv
kh\_Imx Vkk fihfhsvx [b[ebhl_db [ue hp_g_g dzZd iheh bl_evgZy lhgZe
\ukhdbc mjh\_gv h[t_dlb\ghklb

Sentiment(polarity=0.8966666666666666,subjectndiyt 333333333333334)
Z ij_"~eh _gb_ Ebggh fg_ nbevf ihdZaZeky kdmqgguf b jZklygmluf ih
ex[ex [h_\bdb y _"\Z m~_j b\Ze bgl_j_k ~h dhgpZz

Sentiment(polarity=0.69791666666666666, subjectivity=0.7854166666666667).

D kh'Ze_gbx [b[EBHHW®BDRE jZ[hlZ_| bkdexqgbl_evgh k |I_dklhf gZ
guf gZ Zglebckdhf yaud_ ihwlhfm ~ey ~jm]bo nmgdpbc [ueb bkihev
[b[ebhl_db Z ~ey ZgZebaZ IhgZevghkl_c ij_~\Zjbl_evgh \uihegy_ Iky f
\h~ k ihfhsvx $3, JRRIJOHWUDQV

GoogleTrans H{ _kiedZy b g_h]jZgbg_ggZy [b[ebhl_dZ j_ZebamxsZy $3,
7TUDQVODWH HgZ g_ y\ey_ |ky hnbpbZevghc b bkihevam_| *RRJOH 7
ah\z Izdbo f_Ih~h\ dzZd GHWHFW b WUDQVODWH bkihevam_|I
translate.google.com.

JZkklhygb_ E _\cg®f ljbdZ baf _jyxsZy ih fh*mex jZaghklv f_""m
Mmfy ihke _~h\Zl _evghklyfb kbf\heh\ HgZ hij_" ey |ky dZd fbgbfZevg
hrghkbf\hevguo hi_jZpbc \klzZz\dZ m~Ze_gb_ azf_gZ g_h[oh”bfuo
hrghc kljhdb \ Ajm]mx

< N"Zgghf ijh_tHjbWAebkihevam_ Iky ey kjzZ\g_gby “\mo kljhd L d qz:
]h ijb dhfivxl_jghf gzZ[hj_ |I_dklZ hrb[dZfb y\eyxlky gZ ZIb_ deZ\brb de
jy*hf k g_h[oh”~bfhc azf_gZz ijhimkd [md\u \klz\dZ B kemqgZcgh_ i
Ib_ dezZ\br gZzZijbf_j ijb aZ&eiZglhb rmh f_IjbdZ E_\_grl_cgZ ~hklZlhqgg
ohjhrh ijh\_jy | ~Zggu_ |_dklu
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?keb d kibkdm jZaj rzgguo hi_jZpbc ~h[Z\blv ljZgkihabpbx azf_
"Mmo khk_~gbo kbf\heh\ ihemqZ_I|ky 4EkkllgygbcgZ2zZtegmg_z 1Z
" kms_kI\m_1l Zelhjliksd®MN hi_jZpbc >Zf_jzZzm ihdzZaze qlh
hrb[hd ijb gZ[hj_ I_dklZ q_eh\_dhf yleyxlky ljZgkihabpbyfb

<> @ 9gZ hkgh\_ wdki_jbf_glzZ [ueh Kfthddagghlhqglhlh Ze]hjblf
>Zf _jam_\_grl_cgZ ihdZaul\Z_| f_gvrmx wnn_dIlb\ghlBof g [hevrbo Kl
klh ijb j_r_gbb az”~zZgb zZ\IhfzZlbg_kdh]h bkijzZ\e_gby hrb[hd gZijbf_j
aZijhkzZzo hg [m~_I jZ[hlZlv wnn_dIlb\g__ q_f Ze]hjblf £#_\_grl_cgzZ W
aZgh k hrb{ldzgikihabpbyfb

>ey \ugbke_gby jZzkklhygby bkihevanhjbk{ €Z]jdtdNGturc jZe ]

Ld gzf g_ gm gh ojzgblv \k_ we_f_glu fZljbpu fhmh khojZgylv |
smx b ij_~u“msmx kljhdm ~ey ih\ur_gby ijhba\h”~bl_evghklb

:e]hjbIfRAKE (Rapid Automatic Keyword Extractiont h"bg ba ]Jb[jb~guo
ebg]\hklZlIbklbg_kdbo Zelhjblfh\ *“ey \u”_e_gby dexqg hluo keh\ \ |_d
\Zg gZ ij_"iheh _gbb qglh dexq_\u_ we_f_glu fhlml [uhv g_h~ghkeh\¢
AN jtZlI agZdh\ imgdimZpbb kem™ _[guo b A~ _k_fZglbabjh\Zgguo keh\ |
beb iheghklvx kqfZdb himklhr_ggu_ b ke_~h\Zl_evgh fZehbgnhjfz
beb \h\k_ g_bgnhjfZlib\gu_ Dexq_\u_ \ujzZz _gby \u”_e_ggu_ \ I_dk
keh\Zjy jZza~_ebl_e_c¢ jzZg bjmxlky ih \_km hij_"~ ey fhfm dzZd kmff.
gZklhlz kl_i_gv f_jz kh\f_kh&hlr \Kljglgz gb_ qzZklhlu d kl_i_gb

<> @ [ue ijh\_~ g ZgZeba f_Ih”h\ bale_q_gby dexqeluo keh\ b bo
]hjblf 5%.( *Ze ~“hklZlhqgh ohjhrb_ j_amevlZlu ihwlhfm [ueh j_r_gh bl
bf _ggh _]h

< ijh_dl_ bkihevah\ZezZkv [bQebhWh gzahuba\Hey | Z\IhfZlbqg_kdb
ijhba\h~blv bale_q_gb_ dexq_\uo keh\ b \ujzZz _gbc ba |I_dklIh\ _kl_kI\
;b[ebhl_dzZ ij_~hklzZ\ey | m~h[guc bgl_jn_ck h~gbf bakdexq_\uo ij_b
ihevah\ZgbyQ OWD/MNMHy\ey _Iky _z kihkh[ghklv jZ[hlZZ¥bk|[W&VZbfb h[t
h[_ki_gb\Zy [ukljh_ b Ilhggh_ bale_q_gb_dexq_\uo keh\

HuggingFaceth”*gZ ba ihimeyjguo ieZlnhjf ~ey h[jZ[hldb _klI_kI\_ggh]h
GZ wlhf kzZcl_ kh[jZzgh g_dhlhjh_ dhebqg_kI\h ij_~h[mg_gguo fh*_e _c
kmffZjbazZpbb |I_dklt\egg<ébjbh”_eb "he gu [ulv h[mageblhgZ dzZdhf
gZ[hj_ bkoh~guo ~"Zgguo KZzZfufb ihimeyjgufb yleyxlky ~ZlIZk_lu bki
aZlheh\db klzl_c ]Za_I1 \ dZq_kI\_ p_e_\hc i_j_f_gghcbb kzfb |I_dklu
agZdh\ beb \oh~guo i_j_f _gguo L¥amxI&¥kkin[pXglges _ itkklu ba f_

k_ g™ _jh\ b khpbZevguo k I _ ¢ ]*»_ p_e \uf yleyxlky i_j\u_ kljhdb bel
hklZevghc | _dkl ihklZ y\ey |ky ijbagzdzfb

<ul[jZggZy fh"_ev h[mg_gZ gZ aZlheh\dZo jhkkbckdbo gh\hklguo b
wlz fh~_ev ihdgakg¥fkeo eh]lbqghc ey |_klh\uo |I_dklh\

Ygr_dk Ki_ee jj\bk ijh\_jdb ijz\hibkZgby ij_"eZ]Zxsbc jZajzZ[hlqb
bkihevah\zZlv \hafh 'ghklv bgl_jzdlb\ghc ijh\_jdb hjnh]jZznbb gz kljzZg
kZclh\ Ki_ee_j ZgZebabjm_I keh\Z hkgh\u\Zylhb dZeijdkibeZo hjnh]j.
kh\j f ggh]lh yaudZ Z 1Zd _ bkihevam_| | _ogheh]bb £Zrbggh]h h[m
ODFKLQH /HDUQLQJ Ih”A*_j"b\Z_| yaudZ jmkkdbcijhddjZzbgkdbc b Z
|_ $3, bkihevam_Ilky “ey \uy\e_gby hjnh]jZnbqg_kdbo hib[hd gZ kljZghb
qg_kdhid@pzZebaz
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2.Bgl_jn_ck

21.:jobl_dImjz b deZkkbnbdzZpby kZclz

GZagZqg_gb_ jZajZ[hlZgah]hhklZdlkeZ gb_ ihevah\zZl_eyf \hafh ghklb
ZgZebaz |_dklh\hc bgnhjfZpbb k bkihevah\zZgb_f kh\j_f_gguo f_lh"l
_kl_KkI\_ggh]lh yaudz 1/3 Kidaolgigpbddz]lZzdlb_ dzZd fhjnh2h]lbqg_kdbc Zg
eba ihkljh_gb_ k_fzZglbg_kdh]lh ]jznz kjz\g_gb_ I_dklh\ \u”~_e_gb_
kmffzjbazpby ZgZeba IhgZevghklb b i_j \h~gbd

KzZcl y\ey_Ilky "bgzZfbg_kdbf ihkdhevdm dhgl_gl b jmameviZlu ZgZ
xlky \ ijhp_kE[hlu k ihevah\Zl_e_f b ~h[Z\eyxlky ih f_jg ]hlh\ghklb >/
ghklv kzZclz ~hklb]zZ_lky aZ kqgq_Il bkihevah\Zgby k_j\_jguo | _ogheh]bc
k \g_rgbfb [b[ebhl_dzZfb ~ey h[jZ[hldb *"Zgguo <k_ j_amevlZlu ihdZau
“_ kljZgbp_ [_a igq4_"ojm]d _

Deb_glkdZy qZzZklv y\ey lky fgh]lhkljZgB®giic $SSOLBPRWWWRQ "ey
m~h[kI\Z ihevah\Zl ey

K_j\_jgZy gqzZklv kZclzZz bkihevam_I| fhgheblgmxlhjdlalgddmjrh jbk
glh \k_ dhfihg_glu \azZbfh”~_ckl\mxl| gZijyfmx q_j_&htra&&hW nmgdpbc b
imkd nZceh\ h[jZz[hldb ba URXWHV S\ "h[zZ\ey_I| fh*mevghklv

Jbk :jobl_dImjz k_j\_jghc qzkib

22.BgnhjfZpby h dZ ' ~hc kljZgbp_ kZclZ

<k_ kljZzgbpu kh~_j 'zl kZc"[Z]j gZoh”ysbcky \ e_\h¢egyZklb wdjZg-
e _]Jdh]lh i_j oh~Z d g_Imjogdpbyff [_a g _h[oh”bfhklb \ha\jZsZlvky g
gZqZevgmx kljZgbpm LZd _ \ o_~_j \k_o kljZzgbp djhf_leZ\ghc _k
j_oh~Z d gZqZevghc kljZzgbp_

Jbk KZcA[Z]

| _j_\h~rgqbDzZd ihdZazZgh gx&gb§ZezZ ihevah\Zl_ex \ ki_pbZevgh_ hd
g_h[6bfh \W\_kIb I_dkl Ihke_ wlh]h ijb gZ ZIbb gZ dghidm 1_j_\_klb |
POSTazijhk \ dhlhjhf \' i j f ggmx khojZgy_ |ky agZq_gby ihey b hgZz
nZce WUDQVODWRU S\ dhlhjuc k ihfhsvx $3, JRRJOgWUDQV ~_eZ
guc i_j _\hithke_ wlh]lh \ha\jZzsZ I m~_ i_j \_"~ gguc |_dkl b "bgZfbq_Kk
fhsvx -LQMD \kljzb\zZ_1 \ rZ[ehg ljhba\_~_gZ h[jZ[hldZ bkdexqg_gbc
| _f qglh ihevah\Zl_ev gZ Ze dghidm gh gbdZdhc |I_dkl g_ [ue \\_"_g
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Jbk > _fhgkljZpby jZ[hlu kljizgbpgbd _

'gZeba IhgZevdghXljtbkij_"~klZ\e_g bgl_jn_ck kljZgbpuv :gZeba IhgZe
ghklb lhevah\ZIl_ex ij_"eZ]Z_lky aZ]jmablv nZce \ nhjfzl_ W[W b ¢
8SORDG DQG $QDO\]H G_h[oh”bfh gqglhJu dZ"~h_ hI*_evgh_ \ukdZ
[ueb dZ® _evghc kljhd_ Ihke_ ijh\_jy_Iky qlh nZce [ue_aZ]jm _g ijh\l
Ahljz[hldz |_dklz jza~_e_gb_ ih kljhdzf hqgbkldzZz b zZ\IhfZlbq_kdbc f
\h~ Ilhke_ wlh]lh kibkhd hgbs_gguo b i_j_ \_"~ _gguo kljhd hlijZ\ey_
WH[WBWRQH S\ihfhshbhjhof[&bhl_db 7TH[W%ORE magZ_Ilky IlhgZevghklv
_Jh km[t_dIb\ghklv Z 1Zd _ kj_~gbc ihdZaZl_ev lhgZevghklb

Jbk >_fhgkljZpby jZ[hlu kljZgbpu :gZeba lhgZevghklb

Ld lhgzZevghklv ij_~klzZ\ey_I| kh[hc \_ebgbgm ®@ ij&Ef hlmudu >
gZs_ \k_]h ij_~klz\e_gu \ ijhf_"mld_ > @ J[ueh ijjbgylh j_ r_gb_
\Zlvky ebg_cghc ljZgknhjfZpb_c Blh]l]h\Zy nhjfmeZ \WKey~bl dzd
bkoh”*gZy \ _ebgbgZ iWextBipbgygtZhhbagqgzZy

Kj_~gbc ihdzaglZzewghklb fh™ _| [ulv bkihevah\Zg “ey hp_gdb ijz\~b)\
hp_ghd f_kl az\_~_gbc nbevfh\ beb A*jm]bf h[t_dlh\ gZ dhlhju_ ihev:
hklz\eyxl hp_gdm b hlau\

Dexq_\u_ keh\Z b kmffzDexfpby_ keh\Z ihfh]zxl Zelkhjblfzf ihb
dhluo kbkl_f gZdhRbkZgbpu dhlhju_ ke_"m_I| ihdZaZlv dhevah\Zl_eyf
" gZklh bkihevamxlky \ gZmqgguo klZlvyo ljZ\bevguc ih~[hj dexg_\uo
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| [bag_km emqr_ ijh~ZIv k\hb mkem]b ihkj_~kI\hf [he_ _ j e \Zglguc
ijh~\b" _gby Ih\Zjh\ b mkem]

GZ jbkijh~_fhgkljbjh\Zg ihevah\Zl_evkdbc bgl_jn_ckK >ey gZqZeZz
|_ex g_h[oh”bfh ijbdj_iblv g_imklhc nZce \ nhjfzl_ W[W \ nhjfm *Z
dghidm 8SORDG DQG $QDO\]H < wlh \j_fy nZce hldju\Z_Iky ijh\_]
"h[Z\e_g b yl\ey Ikhwfg_bm _]h kh”_j"bfh_ hlijz\ey_Iky \ nZce
NH\ZRUGVBDQGBVXPPDUYL e BRk BN HgBAZRUG([WUDRKWRU \ dhlhjF
fhsvx Ze]lhjblfZ 5%.( \uihegy_Ilky bale_g_gb_ dexqg_\uoZeh\ J amevl:

Iky \ \b~_ kibkdzZ dhjl_"_c¢ kh”_j Zsltho kzhZkemkhvb\ ~Zgghf
dkl_ >Ze m*_ gZ kljZzgbp_ jzZkizZzdh\u\Z_|ky b aZibku\Z_Iky ~bg

I_
g_gmi_jh\Zgghlh kibkdz

Jbl >_fhgkljZpby jZ[hlu bale_q_gby dexq_\uo keh\

KmffZjbazZpmyh[guc bgkljmf_gl ey wdhghfbb \j If[glkljiHg ihfh]Z _
ihgylv hkgh\gh_ kh~_j°Zgb_ [hevrh]lh I_dklZ [_a g_h[&®h~bfhklb gblzZ
klvx

GZ jbkij_~klz\e_g ijbf_j jzZ[hlu fh*mey kmffZjbazZpbb L d [ueh i
j_r_gb_ ijh\h”blv bale_q _gb_ dexqg_\uo keh\ b kmffZjbaZpbx gZ h*"g
h[jz[hldahbkoh”~bl k | _f ~_ nZcehf Ilhemg_gguc ba nZce\Z |_dkl gzZijyfn
ey |lky \ nZce NH\ZRUGVBDQGBVXPRMG@UdpHh xSV XP BD WigiHBZLWKBED |
dhlhjzy gZ \oh” ihemqgzZ_I| I_dkl b ebqguc $3,B72.(1 ihemqg_gguc ihke
gZ kZcl_ +XJJLQJ)DiMkke >Adijz\db 3267 azZijhkz gzZijyfimx d \u[jZgghc
N eb \hal\jZzsZ lky m _ kmffZjbah\Zgguc |I_dkl =hlh\h_ ij_"eh” _gb_\
URXWHY S\ \ dhlhjhf \ha\4Flelrg Iky KWEBOIZIhf
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Jbk >_fhgkljZpby jZ[hlu kmffZjbaZpbhb
KjzZ\g_gbgz kdgbp_ KjzZ\g_gby bkihevam_Ilky f_IljbdZ E_\_grl_cgZ
bgkljmf_gl ijhklh g_h[oh”bf ijb ZgZeba_ |_dklh\uo "Zglguo GZ hkgh\
jblfz fh gh kha~zZlv fh mev dhlhjuc [m”_| ihfh]ZIlv bkijZ\eylv hrb[db
gZ wlzZi_ hgbkldb beb ij_~hjZXhZdp8RiZhZ fhgkljbjh\Zg j_amevliZ]
jZ[hlu Ze]lhjblfZz <&ZNbrjzZ "ey f _Iljbdb E_\_grl_cgZz

Jbi > fhgkljZpby jZ[hlu kljZgbpu KjzZ\g _gby
K _fZglbq_kdbc ¥jZvs_f \bA"_ k_fZglbq_kd@gly kkihh \ _jrbg

dz ~Zy ba dhlhjuo kHhhijlKI\em_gghfm h[t_dIm ihgylbx nzZdlm y\e_g
beb ijhp_kkm Zf ""m \_jrbgZfb aZ”~Zgu jZaebggu_ highr_gby ij_"k
1Zfb

>hklhbgkl\Zz

+[hevrb_ \ujZabl_evgu_ \hafh 'ghklb _kl_kI\_gghklv b gZ]ey~ghk!
agZgbc ij_"klzZ\e_gghc ]jZnbqg_kdb

t[ebahklv kljmdImju k_Ib ij_~klZ\eyxs_c kbkl_fm agzZgbc k_fZ
kljmdImj_ njZa _kl_kI\_ggh]lh yaudZz

+7ZggZy fh”r_ev [he__ ~jm]bo khhI\_IkI\m_1 kh\j_f_gguf ij_"klZ\e_¢
l]ZgbazZpbb ~he]lh\j f gghc iZfylb q_eh\_dZ

G_"hklzldb

t]ljhfhardhklvnm gdlw\ghklv ij_~klZ\e_gby agZgbc lheydh ZiiZzjzZlhf k
Ibg_kdhc k_Ib

tkeh ghklv hjlZzgbazZpbb ijhp_"mju ihbkdZ gm gh]h agZgby dZd njZ
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Kljzgbpz K_fzZglbg_kdbc ]jZn ij_~klAgeZgZ Z jbkhiZihevah\

|_ey \W\h~Z ij_"eh  _gblgybdgBAi@lb Ihkljhblv ]JjZn Ilhke_ wlh]lh \\_~_ggl
ij_~eh  _gb_ hlijz\ey_Iky \ nZce VHPDQWLFBJUDSK S\h< wlhf nZce_
| _db VSD&\ b fhr_eb UXBFRUHBQHZMBMREZ Rhdhlhjhlkcy aZYJgyxlky
Zglebckdb_gZalZgby gzZkl _c | gbgh pZkkbfhkRey [he_g ihgylgh]h b

| _jn_ckz 1_j_\h” azZ\bkbfhkl_c [ue \uiheg_g \jmggmx &g \dexqzZ_1 \
fhgu_ keh\zZ b Z[[j_\bZImju dhlhju_ fh]lml bkihevah\zZlvky \ jzZzaf_Ild_
i_j_\_" ggZy b hlj_~zZdlbjh\ZggZy jZaf_|dZDOW\EBAUIRG K\ KWHFO b
\klZ\ey |ky gZijyfmx

Jbk >_fhgkljZpby jZ[hlu kljZgbpu K_fZglbg_kdbc ]jZn

DzZd \b~rgh gZ ijbf_j_ ih” keh\Zfb mdZau\Z_Ilky boxglzklv j_qgb Z if
ghr_gby f_"~m gbfb

Fhjnheh]lbq_kdbc zZKIFEgbhpZ fhjnheh]bqg_kdhijh"2g@Y2plah
rbjgu_ klZlbklbg_kdb_ djbl_jbb hp_gdb |I_dklZ ZgZeba fhjnheh]lbb ke
bf _gh\Zgguo kmsghkl_c b bkijz\eD gdZlbkllg@lkdbf nmdgdpbyf hlg
kiky dhebqg_kl\h keh\ dhebqg_kI\h bf_gguo qZkl_c j_gb qzZklhlzZz \Kkl
kehfzb gzklyf j_qgb

Bf _gh\Zggu_ kmsghklb 1DPHG (QWLX¥k\eBbHFBIR KWHAMK®h dL (I5
by dhlhju_ \u”~_eyx!| hij_~_e_gguc ij_~f_| beb y\l\e_gb” ba jy*Z h”gh
f ITh\ b yl\e_gbc D gbf hilghkylky NBH ]hjh® gZa\Zgb ~dhfiZzgbc b hj
j_k&fyza\zgby dgb] nbevfh\ b ~j

Bale_q_gb_ bf _gh\Zgguo kmsghkl_c gm gh ~ey [hevyh]h gbkeZ aZz
Aey

+ZghgbfbazZpbb |I_dklZz

+Z\IhfZlbg_kdh]h kha”rzZgby f_1Z~Zgguo

tkha”zZgby ] _hbgnhjfZpbhgghc kbkl_fu *,6 ”"ey "Zevg_cr_]lh ZgZek

th[gZjm _gbfibgdabc b fhgblhjbg] gh\hkl_c

< ~Zgghf ijh_dl_ bale_qg_gb_ kmsghkl_c jz[hlz_I k ihfhsvx [b
S\PRUSK\ Ijh\_jyxlky I_]1b gZ[hju ]jzff_f o0ZjzZdl_jbamxsbo "Zggh_
fhjnheh]bgq_kdhf ZgZeba_ b _keb keh\h bf__1 | _] 1DaRH bfy 6 XUC
hlig_kl\h  *HR[ Ihihgbf 2UJQ hj]JZgbazpby 7UDG Ihjlh\zZy fzZjdz
"h[zZ\ey _lky \ kibkhd b \ha\jZsZ_ |ky ihevah\Zl_ex > 1bhgkljZpby jZ[hlu
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Jbk > fhgkljzpby jZ[hlu bkijZ\e _gbWBRnh]jZnbb b

BkijZ\e_gb_ hi_qHEIBdIjE[ihfhsvx h[jZs_gby d $3, Yg&a dk Ki_ee_j \
\jZzsZ Iky gzb[he__ \_jhylgh_ keh\h Ih j_amevIZIZf | _ulbjh\Zgby fh'g
\h~ qlh bkijZ\e_gb_ jz[h1Z_1 ohjhrh 1 d gzZb[he__ qzklu_ hrb[db ijt

ghf \\hah~ghkbf\hevgu_ ijhimkd_jgZdyZ [aZd\m klhysmx gZ deZ\bZImj_
jy*hf beb ih\lhjgh_ gz ZIb_ ijb aZebiZzgbb 1106f_j jZ[hlu gZ jbk
AZdexqg_gb_

< jzZfdZo ijh_dlZ [ueZ ihklzZz\e_gZ pjeehkbhaBZlvdhllijh_ hk
s_klley | ZgZeba |_dklh\hc bgnhjfZzpbb k ijbf_glhgth\f igh\j _f gguo f_
[hIdb _klI_kI\_ggh]lh yaudZ b kh\j_f_gguo | _ogheh]bc

Ihklz\e_ggzZy p_ev “hklb]Jgmlz < j_amevlzZl_ ijh*_eZgghc jZ[hlu
nmgdpbhgZevgZa N k[ jm™ _kI\_gguf bgl_jn_ckhf ij_~hklZ\eyxsbc rbjhc
ki_dlj \hafh ghkl_c ~"ey ZgZebaeb gdKlrZiAfiAjZf

< oh”_ jzZ[hlu [ueb bamqg_gu f_Ih*u ZgZebaz |_dklZ eg_h[oh~bfu_ [l
Jhjblfu fh”~_eb b yaudb ijh]jzffbjh\Zgby LZd _ [ueb imhZgZebabjh\z
j_glu

JZajzZ[hlZzgguc k_j\bk fh _I [ulv ihe_a_g ebg]\bklzf ex”~yf dhlhj
ijhnkkbhgZevgh bamgZzZlv jmkkdbc yaud bghkljZgpzf dhlhju_ ohlyl ¢
jblv gZ g _f ijZ\bevgh Z 1Zd" _ ZgZeblbdZf "Zgguo

Fh'gh azZzdexgblv qglh ~Zgguc ijh_dl \g_k \dez” \ jZa\blb_ bgkljm
ZgZebazZ |I_dklh\uo "Zgguo b hg fh  _ | [urygghhici hbe vjehin\ ZIigk b hoggZZ e
ghc ~_yl _evghklb



< NZevg_cr_f iezZzgbjm_Iky ~h[Z\blv "hihegbl_evgmx nmgdpbhgZev
jZaguo nhjfzlh\ ~hdmf_glh\ h[_ki_qgblv [_ahiZkghklv k#clzZ hl \g_rgbc
ablv ijh]jZffm gZ m~"Ze_gguwdjkjul\gjhee[hlu

EBRJ:LMJ:

1. Fhjnheh]bq_kdbc Z gpyredigh®l kJURL: https//pymorphy2.readthedoc®/en/stable ~Z1Z zh[j
s_gby

2. lh]lhj_ehn\; LZjZaZglr\ <hedhEKjZ\gbl_evguc ZgZeba Ze]hjblfh\ j_MZdpbhggh]h jZkkl
ygby E_\_grl_cgZ b+xEZf_jg&m cgZ Kbg_j12049G<Z rBH + K 803811.

3.FbljhnZghNZ: =Z\jbebWdki_jbf_glu ih Z\IhfZlbg_kdhfm \u~r_e_gbx dexq_\uo \ujZ _gb
\ klbebklbg_kdb jZaghjh”rguo dhjimkZo jmKledalraguigtga a2D22l kllh13. <« +K22*
40.

J:AJ:;HLD: <?tJBEH@ ? G B XINEMA SCHEDULE "

lebkdk < [Zohfh\Z
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
vova.plisko@mail.ru, pakhomovaeg@yandex.ru

<\_"_gb_

< gZklhysbc fhf_gl kh\j_f_ggu_ |_ogheh]bb ihalheyxl gZf memaqr.
Ag_\gmxagly \ Ihf qbke_ b \ h[eZklb jZaVg_dmgbZx girhx jhev \ h
eZklb jZale_q_gbc bljZz_I ihk_s_gb_ dbghl_ZIljh\ Dhg_qggh [hevrZy
"hklmigZ gZ jZaebqgu&knhjk&dcggh ij_fv_ju [hevrbgkI\Z nbevfh\ \k_ °
ijhoh~yl \ dbghl_ZljzZil]DjhhfZrgbc |_e_\bahj dzd ijZ\beh \hkijhba\h:
dzZjlbgdm b a\md [he__ gbadh]lh dZq_kI\Z qg_f h[hjm~h\Zgb_ dbghl_2ZI
gh gZclb fgh]h Zjlmf_glh\ \ ihevam ihk_s_gby dbghl_ZIljZ NZdlhf ~_ vy
dbghl_Zlju \hklj_[h\Zgu k_cdyzk bz\dl__\j_f_gzZ dh]~zZ ~hfZrgbc |I_e_\ba
Ilhevdh \oh”be \ "bagv ex”_c

P_evx ~Zgghc jZ[hlu y\ey Iky -jiZag B[ h gi&@néméa Schedule k
ihfhsvx dhlhjh]lh ihevah\zZl_ev kfh] [u ihemqgZlv ZdimZevgmx bgnhjfZpl
\ dbghl_ZIljzlbfRdZ] &K _\_jkdZ k_ZgkZo b p_gZo gZ bgl_j_kmxsb_ _]h
LZd _ ihevah\zZIl_ev fh _| ih?*ibkZlvky gZ m\_~hfe_gby h gh\bgdZo dh
dbghl_ZljZzo \ [m"ms_f

Kms_kl\mxsbf ZgZeh]hf khar“Zggh]lh j_kmkkZ4\lykeyD bloyhhrgeZcg
rz tk_j\bk dhlhjuchklZ\ey | nbevfu b k_jbZeu \ azZz\bkbfhklb hl \u[jZg
ihevah\zZl _e f ]hjhrZ Hg ihdZaulZ_ | nbevfu b \hafh gul_ gZ gbo k_Zg
jZo Ihlh Jhjh~rZ dhlhjuc mdZaZe ihevah\Zl_ev Fbgmkhf ~Zgghc ieh
g_iheghlz ij_~hklz\ey fhc bgmhdtdppho HbevfZo bgnhjfZzpbb g I 1| d
wlb nbevfu ijhoh?yl \ jZfdZo dbghdem[Z \ klyab kh keh b\r_cky \ kljZg

1.Kl_d I_ogheh]bc

>ey j_ZebaZpbb ijh_dlZ Jue \u[jZg yaud ijh]jzffbjh\Zgby 3\WKRQ |
e__ ijhkl b bglmblb\_g >¢& kwmib]klymud fgh  _kI\h [b[ebhl_d dhlhju_
hle_lqzx!| jZzajZ[hldm

JZkkfhljbf nj_cf\hjdb ey khakZgbyjglelln_igbeh”_gby

Django. Wlh hldjuluc nj_cf\hjd ”"ey jZaijjpedhdbghc] gZ yaud_
B3\WKRQ Hg bkihevam_I| rZ[ehg ijh_dlbjh)\Zytbkyl Z0e& |' M Q\LR i
bgkljmf_glu b ijZ\beZzZ "ey-Kblzflk \_[

Flask. Y)ODVN ij_"~klz\ey_ | kh[hc e_]dh\_kguc nj_cf\hjd ”"ey kha":
ijbeh™_gby gZ 3\WKRQ Hg ij_"hklz\ey_ | kzfu_ [Zah\u_ \hafh ghkl
gZ]ljm Zlv ijh]jzffbklZ bamd\hghzZf nj_c
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FastAPl. Wlh ijhklhc \ ihgbfZgbb e_J]dij)\ ckgnjd \bagZqlZzevgh k
a"Zgguc "ey jZajZ[B@b $3,]Jh hkgh\_ e_"ZI "\ + dWEBUOHWWH b
Pydentic.

L d lijpeh _gb_ g_ [m~_I| [hevrbf Ih b nj_cf\hjd “hle’ " _g [ulv e_]hi
gbfzgbhzajz[hld_ bf_ggh ihwlhfm [ue \u[jZg )DVW$3,

2.:jobl_dImjZ [Zau ~Zgguo ijbeh’ _gby

Kms_klI\mx| ~\Z |biz [Za “Zgguo |j_eypbhggu_ b g_j_eypbhggu_
[Zau "Zgguo kh™ _j°ZI \ k_[_ IZ[ebpu khklhysb_ ba aZibk_c WIb IZ[el
"m kh[hc -eedfythbhlghr_gby < g_j_eypbhgguo [ZaZo ~Zgguo \ k\hx hq._
bkihevam_Ilky 1Z[ebqgZy ko_fZ kljhd b klhe[ph\ H[uggh hgb kh~_j ZI
kljmdImju ~"Zgguo LZdb_ ~Zggu_ lhevdh gZklbggh kljmgdImjbjh\Zgu |
guo bkihevamxl|l ey o0jZgo gZygglevrb

;ueZ \u[jZgZ j_eypbhggZy [ZaZ3®@Zghgdo BgZLWilKIZIhgqgh dhfiZdlgZy
b ih"oh”~bl ihn jZzafijpeh_[gkyey \‘ijbeh  _gby bkihevamxhky Iljb j_e
pbhggu_ [Zau “Zgguo ILOPYVY VHQGBPHVVDJH b XVHU JZkkfhljbf d
9__

;ZaZ "Zgguo ILOPV kihKiebpa FLQHPDBWDEOH ILOPBWDEOH b
LZ[ebpZ FLQHPDBWDEOH kmgbdZéwghijb_k"LGlbnbdzZlhjZz dbghl_ZIjz
nametxgZa\Zgby dbghl_ZljZz < IZ[ebp_ ILOPBWDEOH kh*tj ZIky ke_"m:
mgbdgeic br_glbnbdZlhj nbetwdZa\@BPH nbewfkkkuB D gZ nbevf
img_url tkkuedZ gZ ihkl_j EbQ@BHE@D&8Uglc b”_glbnbdzZlhj gbghl_Zljz Lz
ebpu VLQHPDBWDEOH b ILOPBWDEOH k\yaZgu f_""m kh[hc iheyfb L!
FLQHPDBLGp\ IR[@PBWDEOH K\yaVvhybey dkyfdbibflZ[ebp_
VHVVLRQVBWDEOH gZoht@lkw élvéy I1GORBIVEBL PPHHKkApSYLFH
LZ[ebpu ILOPBWDEOH b VHVVLRQVBWDEOH bf_xI k\yav h~bg dh f
ILOPBLG \ IZ[RIEQQVBWHDMRAAH b LG \ IZ[ebp_ ILOPBWDEOH

K\yab b \k_ ihey \ [Za_ "Zgguo ILAPV ihdZaZgu gZ jbk

Jbk :jobl_dImjZ [Zau “"Zgguo k nbevfZfb
3. H[sZy Zjobl_dImijizbeH _gby

JZkkfhljbf h[smx Zjobl_-djlorejtm \gby b _]h jZ[hIm HgZ bah[jZ _gZ g
jbk Deb_gl hlijZ\eyadijKWWEZ k_j\_j K ihfhkvik §B*XYLFRUQ
ijhbkoh”yl \aZbfh”~_ckl\by f-elbdlbagzk klhjhg_ k_j\_jZ b kzZfbf \_]
k_j\_jhf WIh ijhbkoh”~bl ihlhfmjbghh _SWWKRQfh _| gZijypfmx ijbg
fZlv b h[jZ[ZIu\Z&Z IKMKW SH[jZsZykv d [Za_ ~ZggueebBiBHdWH \ [bag_Kk
ihemgzZ_f gm ' gmx bgnhjfZpbx b \ha\jzsz_f hI\_I deb_glm 1Zd _ q_j_
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nZce_ PDLQBSDUVHU ijhbkoh”bl ieZgh\h_ h[gh\e _gb k[Zau ~Zgguo
kuedZ HPDLO khh[s_gbc

Jbk H[szZy Zjdbinjz-ijbleh  _gby
4.>bZ]jzffZ \ZjbZglh\ bkihevah\Zgby

>bZzZ]jzZffZz \ZjbZglh\ bkihevah\Zgby hljZ°Z | nmgdpbhgZe jZajZ[Zlu
dhlhjuc “hkimi_g “ey hij_~_ e _gghc ]jmiiu ihebamh\[4Z egZ "®Z jbk
1iZffZz \Zjbzglh\ *ey Z\lhjbah\EgoghhhZggh¥h ihevah\ZIl_e_c

Jbk >bz]jzffz \Zjbzglh\ bkihevah\zZgby
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5.J ZebaZpby deb_glkdhc qZklb ijbeh™ _gby

JZkkfhljbf j_ZebaZpbx deb_glkdhc qzZklb ijbeh _gby ~ey Z\lhjbah\:
Z\lhjbah\Zggh]lh ihexah\Zl_e

>ey g_Z\lhjbah\Zggh]lh itkdymt\@jZeyeb_ _glkdhc qgzZklb ihdZazZgzZ ¢
jbk "ey Z\lhjbah\Zggh]h ikg¥ajilz| ey

Jbk KljmdImjzZz deb_glkdhc qZklb ey g_Z\lhjbah\Zggh]h ihevah\Zl_ey

Jbk KljmdIimjZ deb_glkdhc qZklb ey Z\lhjbah\Zggh]h ihevah\Zl_ey
6.Bgl_jn_ck ihevadayz
GZ jbkihdZazgh dzd \u]ey”~bl Jez\gZy kljZzgbpZ kZclZ

Jbk =ezZ\gZy kljZzgbpZz
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GZ jbkbah[jz _gZ kljZzgbpZ j_]bkljZpbb ihevah\ZIl ey

Jbk KljZgbpZ j_]bkljZpbb ihevah\Zl_ey
7.J _ZebaZpby k_j\_jghc qZklb ijbeh”™_gby

<ky j_ZebazZpby k_KibjohvcolmgZblky \ nZce_ PDLQ Kha"Zxlky wda_
deZkkz )DVW$3, wda_fieyj dezZzkkz -LQMD 7THPSODWHV wda_fieyj c
ihdZzazZzgh kharzZgb_ wda_fieyjh\ dezZkkZ

Jbk Kha~rZgb_ wda_fieyjh\ dezZkkh\

>Ze__ kha”Zxlky h[jZ[hlgbdb "ed kg |hgju@dbgh\Zgh h[jZ[h
gbdht h[jZ[hlgbdh\ Ibiz *(7 b IbiZhdpB[MhIgkdb \haljZsZxl| ihe
ah\ZIl_ex-KAY®mg 3-hdyZ[hlgbdb gm 'gu “ey lh]h qlhJu k_j\_j ijbgye \\
N _ggu_ ihevah\zl_e f ~Zggu_ b hJ[jZ[hlZe bo JZkkfhljbf ih”jh][g
h[jZz[hlgbdb

H[jZ[hlgbd ]JeZ\ghc kljggbkoh~bl ijh\_jdZ gZebgby FRRNLH ih® gZ:
gb_f FLQHPBN dMihh!_Zlju dhlhju_ \u[jZe ihevah\Zl_ew K ihfhsvx [b
| db 64/$OFKHP\ ijhba\h?blky h[jZs_gb_\ [Zam ~“"Zgguo “ey ihemqg_g
h nbevfZloeb? FRRNLHYV _klv |1h]*Z ba [Zau "Zgguo ihemqgZ_f Ihevdh n
guo dbghl_ZIljh\ ?kebhém@Z If nbevfu \k_o dbghl_ZIjh\ J _amevlZl aZz
\'[Zam ~Zgguo aZibku\z_f \ keh\Zjv ih” gZa\Zgb_f FRQWH[W ]*_dex
ILOPV >Ze_ _likp\gryebgb_ -:7 Ihd_gZ \ FRRNLH 2?keb hg bf__Ilky Ih]
FRQWH[W k dexghf WRNHQ mklZzgZ\eb\Z_Iky agZg_gb_ 7UXH lhev
JinjarZ[ehg \ dhlhjuc i_j "Zgh gZa\&gdhZ KW Zjv FRQWH[W dhlhju
bkihevam_| rZ[ehgbaZih¢ g egby rZ[ehgZ "ZggufbdZaZ gikj_Ze
aZpby h[jZ[hlgbdZ
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Jbk J_ZebaZpby h[jZ[hlgbdZ ]JeZ\ghc kljZgbpu

H[jZ[hlgbd \oh”Z ihevah\ZIl_eyA\ Zadgjmgljy Iky lhevdh gZebgb_ m
ihevah\Zl_eyhd7gZ ?keb hg ijbkmlkiI\mvhahaglZelwvl mihehZ\lhjba
\Zg ihwlhfm \ha\jZzsZ_lky JezZ\gZy kljZzgbpz ?keb "_ ihevah\Zl_ev ¢
_fm \ha\jZsZ_Iky rZ[ehg ORJLQjKMWPD e GgZjpkZzebazZpby h[jZ[hlgbdZz

Jbk H[jZ[hlgbd \oh”Z ihevah\Zl_ey \ ZddZmgl

H[jZ[hlgbd ebqdB]bg_IllZzh\_jy Iky gZebgbhd-gZ _keb _]1h g_lI
lh ijhbkoh”bl i_j zZ~j_kZpby ihevah\Zl_ey gZ lJeZ\gmx kljZgbpm ?keb
lh]j~rz ~ _dh”2bjm_f Ilhd_g b ihemqzZ_f bgnhjfZpbx h ihql vihevah\Zl_ey
ghf b~ _glbnbdzZlhj_ H[jZsZykgud [Zlmem&GZ_f kibkhd nbevfh\ dhlhju_
ihevah\Zl _ev \u[jZe "~ey hlke_"b\Zgby bo ihyle _gby \ dbghl_ZIljZo
\hal\jZzsZ_|ky rZ[ehg -LQMD \ dhlhjuc i_j_"~Zgh gzZa\Zgb_ rzZ[ehgzZ O
FRQWH[W Kkh~ _j"Zsbc "Zggu_ “ey aZihebaghppyib frK[Eheg ZgZ) gZe

jbkll.

Jbk H[jZ[hlgbd ebqgh]h dZ[bg_IZ

13t



>Ze_ _ jZkkfhljbfhBjZzdRhlgbdb

H[jZ[hlgbd j_]bkljDdgbz ihevah\Zl_ev aZihegbe ihey ihqlu b iZjhe\
hlijz\ey | gZ k_j\_j aZijhk < hJ[jZ[hlgbd_ ijh\_jy Ik¥l meggpbdZevghklv
Il _ _]h hlkmlkI\b_ \ [Za_ ~Zgguo ihevah\Zl_e_c ?kebZhevah\Zl_ev
[hIgbd \ha\jZzsZ | khh[s_gb_ h Ihf glh IZdhc ihevah\Zlkev m _ aZj_]t
eb IZdh]h ihevah\Zl_ey g_ [ueh gZc”_gh hg “h[Z\ey_Ilky \ [Zam ~"Zggl
lhd_g b "h[zZ\ey_Iky \ FRRNLH Ilhevah\Zl_ex \ha\jZszZ12ky ]JezZ\gZy klj

ihdZzazgZ j_ZebazZpby h[jZ[hlgbdZz

JbK2.POSTh[jZ[higbd j_]bkljZpbb
H[jZ[hlgbd \oh~Z \ zBDt&Zrn¥gihevah\ZIl_ev \\_e ihglm WbiZjhev gZ kljz
p_ k \oh~hf \ Zzddzkmg\_j hlijZz\ey_I|ky aZijhk Ijh\_jy Iky ihglZ b owr
NZgghlh iZjhey b _keb IZdhc ihevah\zZIl_-dkd_Iglv kkdjagdy Iy -\: 7

FRRNLH b ihevah\Zl_ex \ha\jZsZ_|Iky ]JezZ\gZy kljzgbpzZ ?keb ~_ ihe
gZc™_g beb [ueb \\_* ogww_i4Z9ggeu_ |h ihevah\Zl_ex \ha\jZsZ_1lky kh
s _gb_ h g_dhjj_dlghklb i_j ~"Zgguo "ZjgdkdZ\@ Zgiblk ZdbazZpby h

jZ[hlgbdZ \oh~Z \ ZddZmgl

JbK3.POSTh[jZ[hlgbd \oh~Z \ ZddZmgl

H[jZ[hlgbd \uoh”~Z ba Add&ytdpliZz*h\hevgh ijhkdh"djhhkZe
gb_ -:hd_gZ b ihevah\Zl_ex \ha\jZsZ_|ky Jez\gZyiktjzgbpz GZ jbk
NZgguc h[jz[hlgbd

JbK4.POSFh[jZ[hlgbd \uoh”Z ba ZddZmglZ

H[jZ[hlgbd "h[Z\e_gby Yelyetwike_"b\Zgby _]h ihy\e_gby \ dbghl_ZIjZ
lhevah\Zl_ev \\h"dbb ghbedfZz \ nhjfm b hlijZz\ey_| gz k_4\_j aZijhk < |
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[hlgbd_ ijhbkoh”bl ijh\_jdZ _keb ihevah\Zl_ev gbqg_]lhbg_ \\_e \ha\jZ
pZ ebggh]h dzZ[bg_1Z bgzZq_-thdlhgdthmhdmgZz _f ihqglm b LG ihevah\ZIl_«
"h[zZ\ey_f \ [Zam "Zggudbrelqgjlirkkhevah\Zl_ey b gZa\Zgb_ nbevfZ \he
sZ_f kljZzgbpm ebqggh]lh dZ[bgijl22kiZAeb&Z j _ZebaZpby h[jZ[hlgbdZz

JbK5.POSFh[jZ[hlgbd "h[Z\e_gby nbevfZ "ey hlke_"b\Zgby _]h ihyle_gby \ dbghl_ZIljZc
8.J ZebaZpby jZkkuedb m\_~hfe _gbc

>eyjZkkuedb m\_~hfe_gbc gZ ihglm \ nZce_ P\BVFKHGXOH j_Z
VFKHGXOHU Hg bf__I f_Ih*"u FKHFNBIkBD®\Z ¢pbY¥ HWQI@ B K B W)V DddZ
kzZ VFKHGXOHU kkhap\Z|IlkyijViB88*blky \oh” \ ihglm kndhlhjhc [m~_]I
s_kl\eylvky jZkkHdejbk (thdzazg f_Ih™ hl\_gZxsbc aZ bigbpbZebaZpbx
a_fieyjZz

Jbk BgbpbZebaZpby wda_ddredylérdeZkkZz

F_Ih" FKHFENBILOPV kjzZ\gb\Z_| nbevfu dhlhju_ h b2Zxl ihevah\ZzZlI
fb \ [Za_ ~Zgguo ?keb 1Zdhc nbevf _klv \ [Zdky "MZdbOo [|h \uau'
VHQGBPHVVDJH dhlhjuc ijbgbfzZz_| dzd Zjlmf_glu ihglm ihevah\Zl_ey
\ur_e \ ijhdzIl b dZjlbgdm nbevfZz J_ZebazZpby f_Ih*"Z FKHFNBILOPV i
gZ jHK.

Jbk JZ[hIZ f_che&dims



K ihfhsvx f_Ih*Z VHQGBhWEOIPNIiijjaVWko khh[s_gby gZ ithglm ihevah\
|_ey GZ jbftirgh m\b”_Iv j_ZebazZpbx ~Zggh]h f_Ih"Z

Jbk JZ[hlZ f _skhdidessage
AZdexqg_gb_

< MZgghc jZ[hl_ JueZz ij_"klzZ\e_gZjh2ajZ[diCm&ma Schedule
dhlhjh_ ihal\hey_| ivevhbh¥ZdZev ZdimZevgmx bgnhjfZpbkx h nbevfZo \ d
|_ZljZzo Lhfkdz b K_\_jkd jzZkibkzZgb_ k_Zgkh\ b bgnhjtZpbx h p_gZo
" ijbeh’_gb_ hlke_"b\Z_I bgl_j_kmxsb_ ihevah\zZl_ey nbevfu b khh]
ihyle_gbb \ Znbr_ dbghl_ZIljh\ ihkueZyheh_"~hfe_gb_
J_Zebah\Zgghjbeh [ gb_ mki_rgh ijhl_klbjh\Zgh Ilheguc dh™ \_|
ijbeh”_gby “hkimi_g ih kkued_ KWWSV JLWKXE2E6RP &UD]J\) UH &L

EBL?J:LMJ:

1. >hdmf_glZpby rZlehgbadnjajz >We_dljhgguc j_kmjk@ URL:
https//jinja.pallesprojectcomen’3.1x  ~ZI1Z h[jZs_gby

2.>hdmf_glZpby [b[EdstAPIdlVe_dljhgguc j_WRLjki@s//fastapitiangolacom ~ZIE h
iZs_gby

3.>hdmf_glZpby [b[®Q@UAlchdhy>We_dljhgguc j_URh;jhkti@s//docssglalchemyorgen20/
NZ1Z h[jZs_gby

WEB-1JBEH@?GB? BGNHJFHRBGHC KBKL?FU
>EY J:;HLU K J?>DBIFBEE?DPBYFB DGBr I<=M

Imjukdbd> S_j[bogz:. KZfhobkgE B\Zgh\k@&Zy
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
rpuryskin@mailru, sv.samtsk@gmailcom

<\_"_gb_

GZmqggZy [b[ebhl_dz Lhfkdh]h Jhkm~Zjki\t lgydZhbegblZjjkbl |z
rbo \mah\kdbo [b[ebhl_d Kb[bjb b >Zz2wd gh =hjEbjd¥Zeky \f_kl_ k
\ha\_~_gb_f a~Zgbc Lhfkdh]h JThkm~ZjkI\_Bgh]b_rmgd\ ghkbl _iljz
n kkhju jhkkbckdbo mgb\_jkbl_Ih\ h[s_kI\_ggu_ b iheblbg_kdb_ ~_yl_
hjlZgbazZpbb ijbgyeb j_r_gb_ i_j_~Zlv k\hb [b[ebhl_db beb dgb gu_ df
Lhfkdhfm mgb\_.jRE&I Ame]lb_ ]h”u kms_klI\h\Zgby kx~Z ihklmibeh [he_
dgb 'guo kh[j&ghxtgguc fhf_gl nhg® G; L=M bf__| gZzmggmx bklhjbg_k
dmevimjgmx agZgbfhklv h[_ki_gb\Z_|I mq_[gmx b gZmggmx ~_yl_evgh
gZmqguo ih"jza” e _gbc.mpdmmfikpllulgZzbjhdh bkihevamxlky bkke_ ~h\Zl
eyfbJZaghh[jZzab_ b mgbdzZevgh\kliy_fXxIZ\eX | kh[hc g_bkqg_jizZz_fuc
j_kmjk ey ijhk\_Ibl_evkdhc b h[jZzah\Zl_evghc ~_yl_evghklb

< ihke_"gb_ g_kdhevdh ~_kylbe_Ibc \ [b[ebhl_d_ mgb\_jkbl_IzZ \_
jZ[hlZ ih \uy\le_gbx khojZzg_gbx b mqg_Im [de¢h lgudZiZéhigbdh\
Ahf fgkb\ fZ1_jbZeh\ gZdhie_gguc khljm~rgbdzZfb G; L=M m\_ebqb\Z_
eZkv ihlj_[ghklv \ khanrZgbb ijh]jzffu dhlhjZy ihal\hebeg [u h[t_~bgyl
gu_ kh[jZggu_ jZagufb khljm~rgbdzfb ih jZaguf ebqgguf [b[ebhl_dzf
dhee_dpbyf
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P ev "ZgghthdujKkha~Zgb_bgnhjfZpbhgghc kbkl _fu ey jZ[hlu k | _fZ
kdbfb dhee_dpbyfb b ebgqgufb [b[ebkl adZ2ibgl\daFWMI| kharZgb_ :HE
ijbeh™ _gby dhlhjh_ h[t_“~bgy_I| \ k_[_ deb_glkdmx ihevah\Zl_evkdbc
k_j\_jomx gZklb bgnhjfZpbhgghc kbkl_fu

>ey khanrZgby iheghp-ipmdih_gBE g_h[oh~bfh j_Zebah\Zlv k_j\_jgm)>
qgzZklv ]~_ [m”™ml ojZgblvky ~Zggu_ EDFNHQG b deb_glkdmx qZk
(frontend)> @ >ey kha”~zZgby k_j\_jghc gZklb g_h[oh~bfh

l)ijhzgzZebabjh\zZlv kms_kl\mxsb_ j_r_gby

2) kijh_dIbjh\Zlv bgnhjfZpbhggmx kbkl_fm

3)j_Zebah\Zlv k_j\_jgmx eh]bdm

>ey kharZgby deb_glkdhc qzZzklb g_h[oh”bfh

1)ijh\_klIb h[ah]j kms_kl\mxsbo bgkljmf_glh\ b bgnhjfZpbhgguo |_c

"ey kha~rZghbiybedhE _gbc

2) hij_~_eblv kljmdImjm jZajzZ[Bijbz& hfh]dbyH

3)j_Zebah\Zlv hkgh\ghc nmgdpbhgZzZe

1. <u[jZgguc bgkljmf_glZjbc jZajzZ[hldb

>ey j_ZebaZpbb ijh_dlZ [ueb bkihevah\Zgu

+HPostgreSQL+tKM ;> “ey 0jZg_gby ~Zgdal,o h dgb]Zo

+Java nj_cf\hjd 6 Skb@3dZgb_ bgnhjfZpbhgghc kbkl_fu

+Visud Studio Codex,'( ey jZajZWdldikibeh _gby

+JavaScript TypeScripttkha”~Zgb_ ihevah\Zl_evkdf7h bgl_jn_ckZzZ
tReactJStnj_cf\hjd ~ey jZajZ[hldb ihevah\zZl_eJ&dh]h bgl_jn_ckZ

2.:jobl_dImjZ b | _ogbg_kdb_ hkh[_gghklb kbkl_fu

>ey j _ZebaBpghhjfZpbhgghc kbkl _fu \u[jZgZ deZkkbgb kdZy Zjobl_dI
_gk_j\_j jbk

Jbk Ko _fz ded jyljghc Zjobl_dimju

Deb_-glj\_jgZy Zjobl_dliph&h\_fgbc ozjzdl_jbam_Ilky jZa”_e_gb_f h
\ IklI\_gghklb deb hghigdZzwlkl qZ | aZ \bamZebazZpbx *Zgguo b \azZzbfh”
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k ihevah\zZl_e_f Z k_j\_jgZy klhjhgZ azgbfzZ_Iky h[jZ[hiddhc eh]bdb A
g_gb_f WIlh mijhsz_1I| jzajz[hldm b ihA*_j°dm Z |zZd _ h[e_]qzZ_I| fZkr
ihkdhevdm k_j\_j fh gh jZkblkjpflv lyl_d2b_glZz P_gljZebwh\Zggh_ mijz
e gb_ ~Zggufb gZ k_j\_j_ mijhsZ | bo ojZg_gb_ h[_kilgb\zZz | [_ahiZzl
gh_ dhibjh\zgb_ ;ezZ]h~Zjy mgb\_jkZevghklb "hklmiz ihevah\zZl_eb ft
_]1h d-Njheh™ _gbx k ex[h]h mkljhckI\Zoh™\ bglvjgul H[e_]lq_ggZy
deb_glkdzy qzklv ihal\hey_| mkljhckI\Zf [uklj__ azZ]jm Zlv ijbeh  _gb
gZklv h[jZz[hldb ~Zgguo ijhbkoh”bl bf_ggh gZ k_j\_j_ %2 g_ gZ kzfhf
gh\le_gby b ihA*_j°dZ ijhbkoh”yl 1Zd _ q_j_a kngdphbwhihZfgn gh\u_
\ylky “hkimigufb ey ihevah\Zl_e_c [_a gm ~u h[gh\eylv deb_glkdmx c

Ijb ijh_dlbjh\Zgbb kbkl_fu bkihevah\ZezZkv Zjobl [8imjgZy fh"_ev
REST (Representational State Transfeh”~ _ev \aZbfh”_ckl\by dhfihg_glh\ jZkij_"
e_gghlh ijbghy \ k_Ib HgZ ij_~hklz\ey_| jy™ ij_bfms_kI\ dhlhju_ ~_
hlebqgguf \u[hjhf ey kh\j_fijpgho_\gHc

3. Kha”Zgb_[Zau ~“"Zgguo

>ey bgnhjfZpbhgghc kbkl_fu ojZg_gby “Zgguo h digb " guo dhee_.
_dlbjh\ZgzZ hkgh\gZy qzZklviqzdd itKigZdeogZ ¥ jbk

r

JbR. Ko_fZ 1Z[ebp \ [Za_ "Zgguo

< jZfdZo kbkl_fu dexq_\uf Zkillyhjf yedbaZpby nmgdlpbhgzZezZ ih
ke_"b\Zgbx bklhjbb fhr"bnbdZpbeyhjtZ&lhdazZpbb kijh_dlbjh\ZgzZ qZklv
[Zau "Zgguo ey 0jZg_gbiBbklhjbb

14C



JbB. Ko_fZ 1Z[ebp \ [Za_ ~Zgguo

>ey ij_"hl\jZs_gby ijh[e_f k jZkrbj_gb_f [Zau "Zgguo beb __ baf
bkihevah\zZgz kbkl_fzZ /LTXLGEDVH

4 HibkZgb_ nmgdpbhgigb&h:HEby

Khanrz\zZ_fhijlvthE_gb_ ~"he gh ij_~hklzZ\ggkivihafhlu k Ij_fy
kmsghklyfibee _dpddb]z\lhju

:AMbgbkljzlihj fh™ _ I ~h[Z\eylv \ [Zam ~Zgguo gh\u_ dhee_dpbb < wl
fhgh [m~_1 ihf_sZlv gh\u_ dgb]lb d dhlhjuf fh gh [m”~ X ijb\yaulZlv ki
sbo Z\lhjh\ beb “h[Z\eylv gh\ueo ijNellyd mibtygZey Z~fbgbhljZIhjZ ij
beexkljbjh\zZg &Z jbk

Jbld Migdpbhgehejbeh’ _gby ~ey Z~fbgbkljZlhjz
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5. Deb_glkdZy gzZkiybethE_gby

GZ lez\ghc kljZzgihpehY _pgby jzZzkihez]Z_lky kibkhd dhee_dpbc dhl
m> bf xlky gZ k_j\_j_ Z \ rzZid_ kljZgbpu jZkiheh  _g hlgh\ghc nmgdpl
[Z\e _gbx gh\uo wda_fieyjh\ kmsghkl_¢c dhee_dpbb dgb]b Z\lhju

Jbk hlh[jz Z_1 \b” ]JeZ\ghc kljZgbpu

Jbl =Z\gZy kljZgbpZ ijbeh’_gby

Nhjfz "elw[2\e_gby gh\hc dhee_dpbb [m”~_I ihy\eylvky k ihfhsvx i
ZgbfzZpbb ijb gz Zlbb gZ dghidm k khhiI\_lklI\mxs®.f nmgdpbhgZehf jbk

Jbk Nhjfz "ey kharZgby gh\hc dhee_dpbb

Nhjfz ~ey “h[Z\e_gby gh\h]h Z\IhjZ [m”~_I ihy\leylvkyZk ihfhsvx ieZzZ\
pbbjb gz Zlbb gZ dghidm k khhiI\_Ikl\mxsbf @imgdpbhgZehf jbk

Jblk MjfZz "ey kharZgby gh\hc dhee_dpbb

GZ jbkihdzZzazZzgZ nhjfz ~ey "h[Z\e_gby gh\hc dgb]lb dhlhjZy ihy\ey
gZ Zlby dghidb \ rzZid_ kljZzgbp_ k khhI\_IklI\mxsbf nmgdpbhgZehf
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JbB MjfZz "ey “h[Z\e_gby gh\hc dgb]b

Lzd _ h[_ki_gq_gZ \hafh ghklv \u[jZIlv \ dZdmx ba kims_kl\mxsbo dl
[Z\blv wim dgb]lm Z 1Zd"_ \u[jZlv Z\lhjZ ~ey g__ ba ij_"~eh” _ggh]lh kib

ljb "h[Z\e_gbb gh\uo dhee_dpbc hgb [m~ml
kljZgbp_

jZkihegdlZlvky kibkdh:
Z gh\u_ dgb]lb ihyleyxlky \ \uiz~zZxs_f kibkdd khhlI\_lkl\mxs
pbc qglh ihdZaz®h gZ jbk

Jbl. >h[Z\e_gb_ gh\uo wda_fieyjh\
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AZdexq_gb _

< oh”_ jZ[hlu [ueZ \uiheg_gZ azZz~ZqZ kha~zZgby bgnBjfZpbhgghc Kkt
[hlu k dhee_dpbdbhb dgb] \ G; L=M

>ey k_j\_jghc qzZklb jzajz[hlzgZ kbkl_fzZ gz [Za_ KM;> 3RVWJUHG6
gb_f kh\j_f_gguo | _ogheh]bc [_ahiZzkghklb J_amevlZlu ~Zgghc jZ[hl
ijbf_g_gu khljm~gbdZfb gZmqguo [b[ebhl_d h[_ki_qb\Zy bf [he__ dZ
[_aizkguc “hklimi d dhee_dpbyf j_"~dbo dgb]

>ey deb_glkdhc gzZklb jzajz[hldb ijh\_~_ g h[ahj kms_kl\mxsbo bgk
bgnhjfZpbhgguo | _ogheh]bc "eyijbrd&d®Zgby :HiE_" e _gZ kljmdImjZ b
"baZcg-i\beh  _gby j_Zebah\Zg hkgh\ghc nmgdpdhiglbe \deb_glkdh
ijbeh” _gby ihal\heyxsbc ihevah\Zl_ex m~h[gh b gZ]ley~gh ~h[Z\eylv b
NZggu_ dhlhju_ [m~ml ojZgblvky gZ k_j\_j_

< i_jki_dIlb\_ jZajZjhdébazZpby [he__ ~_IZevgh]lh nmddpbhgZezZ \ha
klb "h[Z\e_gby gh\uo Zljb[mlh\bijbgdbh[ZVehjgb ~h[Z\e_glby \hafh'g
klb \oh~Z \ ijbeh” _gb_ ih mgbdZevguf eh]l]bgm b iZjhex ~ey Z~fbgbk
h[_ki_g_gby [hevr_c [_ahiZkghklb 0jZg_gby "Zgguo

EBL?J:LMJ:
1.B\Zgh\k@ZyEbqggu_ dgb gu_ kh[jZgby \ HI*_e_ hkgh\gh]h nhd"Z hGRdhdghc [b[ebhl
Thkm~ZjkI\_gghlh mgb\_jkbl_1Z ijh[e_fZ \uy\e_gby khojZgghklb b mqg-1Z F_""bkpbie

ijZdlbg_kdZy dhgn_j_gpby Dgb gu_ iZfylgbdb \+Eki_dltKd7&Zgghklb

2.B\Zgh\k@ZsF _Ih~u jZkdjulby hkgh\gBhmmiydgtZ[b[ebhl_db Lhfkdh]h Jhkm~ZjkI\_ggh]h
mgb\_jkbl_1Z HAbggzZ” pZlu_ FZdmrbgkdb_ ql_gby fZl_jbZeusfZynqgghcxdhgn_j_gpbb Lhfk
Gh\hkb[bjkd *K107#414

3.B\Zgh\k@ZgsDgblb ba ebqgghc [b[ebhl_db i_j\h]hhMbjihklhjZogbtkddhbh mgb\_jk
I_1Z \ nhg”_ GZmqgghc [b[ebhl_db Lhfkdh]lh JThkm~ZjkI\_gghlh mgb\_jkbl_1Z <_klgbd Lhfkd!
mgb\_jkbl_IZ Dmevimjheh]by b BRGRMH kk|dh \+ K3141822

4. B\Zgh\k@Zy=hgqZji®\&D ijhd_f_ nhjfbjh\Zgby dgb guo -dhfgéghigib\c Lhfkdhc
hfezZklb \ nhg”_ GZmqghc [b[ebhl_db Lhfkdh]h mgb\_jkbl_I1Z >\_gZ"pZlu_ FZdmrbgkdb_
f_""mgZjh*"ghc gZmqghc dhgn_j_apbfZyLxf_gwh\hkb[bjkd +K5#4

5. >jhgh :JZajzZ[hldZ kh\j WelglgZolhaKI[ ;0K I_j[mj] .

6. Q_f PostgreSQL emqr_ ~jm¥RbL [Za ~"Zgguo Kk hildjuluf bkohfguRL: dh”?
https://habr.com/ru/post/282764/

7. >hdmf_glZpTypeScript URL: https//metanitcomweb'typescrip/

8. Bkihevah\Zgb_ nj_®&eabtjdZ k\hbo ijh_ dJRLlohttps//ru.legacyreactjsorg/docdgetting

startechtml
9. :jobl_dImMEST URL: https//habrcom'ru/articleg38730/

'<LHF:LGU? FH>?EB KB?LJBQGUO DJBILHKBK

JmArZc<  Lj_gve&zZG\
LhfkdBhlekm~ZjkI\_gguc mgb\_jkbl_I
zzzing5@yandex, trenkaev.vn@mail.ru

<\_"_gb_

L_hj_IbdHhfZlguc ih*oh” y\ey |ky h~gbf ba gZijZ\e_gbc ijb bkke_
k\hckI\ djbilh]jZnbg_kdbo kbkl_f :\Ihfzlgzy fh~_ev ij_"klzZ\e_gzZ \ Ij
mqg_guo dzZd :]b[féh\Z[Zr<> @ Dm~2»bKph@ IMmAhkdbBE
Lj_gvdzZ_6G> @*jb Ijb ihkljh_gbb djbilhkbkl_f dhg_qgu_ w\lIhfZlu fh]ml
kKilmizlv \ dZgq_kI\_ hl*_evgh]lh dhfihg_glZ ygZ@bbdep wWwhilfZgdZj¥
g_jZlhjz dexq_\h]k @Ihd[l»  hkgh\ghc nmgdpbhgZevghc ih*kbkl_fu
\ rbnj_ Azdj_\ke¢hdh@ Ih\_»~_gb_ djbilhkbkl_f fh>_I hiBku\zZlvky Z\Ihf
gufb k_Ib &¢zZz@ \]*_ ]_9g_jZlhj dexq_\h]lh ihlhdz =DI ij_"klz\e_g \ \b’
"h\Zl_evgh kh_~bg_gguo Z\lhghfghhhzZBlgfZI\Hhghfgh

< |I_hjbb ZzZ\lhfZlguo djbilhkbkl_f jZkkfzZljb\Zxlky hkh[u_ deZkku Z
(I gh[jzlbfu_ zZ\IhfZlu “"ey dhlhjuo \k_]*Z jZaj_rbfzZ azZz®WzZqzZ hij_"_e_«
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l]h keh\z ZzZ\Ihfzlz ih ba\_klghfm gZgZevghfm khklhygbx b \uoh”~ghfm
ij_"klZ\eu_ ebg_cgu_ \_dlhjgu_ zZ\IhfzZlu i_j_klzgh\hgguh Z\IhfZlu ihe
\u_ Z\IhfZlu b "j@ J_rZxlky azZz”~Zgb k\yazZggu_ k aZzij_Izfb zZ\IhfzZlh\
i_jbh~h\ \uoh”~guo keh\ Z\lhfzZlh\ hij_~_e_gbx \oh~gh]h keh\Z Z\IhfZl
ghfm \uoh”~ghfm kehYerqijgu j_ameviZlu jZagh]h jhrZ \\ gZklghklb mn
e_gZ nmgdpbhgZevgZy wd\b\Ze_glghklv deZkkh\ ihlhgqguo b Z\IhfZlgu

HrgZdh bkke_"h\zZl_eb g_ ijb"_j b\zZxlky _~bgh]h klbvey baeh _gby
[ZIh\  HIlIkmlkI\b_ _~bghc |_jfbghdhblmazdpm” gzl jbzZzez < dzZq_klI\_
[Zah\h]h deZkkzZ dhlhjuc fh*_ebjm_I| kbff_Iljbggu_ djbilhkbkl_fu jZe
jZkkfzZljb\zZzxl jZzagh]h \b~rZ Z\IhfZlu rbnjmxsb_ Z\lhfZlu djbilhzZ\IhfZzl
kljzb\z _fu_ Z\IhfZlu

< ~Zgghc jZ[hl_ ijh\h~blky ZgZeblac [Zatjbbo ZNWpyzIigho djbil
kbkl_f ~Z_lky djzZldbc h[ahj g_dhlhjuo ba\_klguo j_am\evIiZlh\ ih bkih
Ihfzlghc fh"_eb ”~ey ijh_dlbjh\Zgby b ZgZebazZ kbff_ljbgguo djbilhkbk
ij_~klz\e_gz |I_g\lltbf&kHgZy fh~_ev rbnjzZz 5&

1.G_h[oh”bfuj_"h e _gby

Hij_~ e _Bb Dhg_qguf Z\Ihf&ZIldhZau\lZ_I|ky iW3yd® ¥ F4%_
dhg_qgh_ g_imklh_ fgh _kIXthYkh#dhgygjogou  \oh~ghc b \udh”*ghc Zen

\blu khhI\_IKkI\_¥th S% XiS: Y tnmgdpbb i_j_oh”h\ b \udh”h\ khhl\_
kI\_ggh
Q \zjdeixty: sC 19C %s ly ¥xs gZau\Zxl oh”BYIhfZAZ =Hn\
jyl glh ‘oh*"ghxxkeqdtt i_j \h*ZNIhfAlba khklhygkyhklhygb k
\urZqg_c \uoh~ghpykeXZ _keb kms_kI\m_1| ihke_"~h\ZIl_evghklv i_j_oh

SSiXlY1: S, S 1%lY21 S5 « S XfYn ! Swa=S .

AIhfZIA ijb nbdkbjh\Zgghf kiskjh¥gbbhm_| ZenzZ\blgh_ hlh[jZ _gb_
X 0 Y Aey dhltipbhox)=ywys < ya.

Hij_~_e_Bb:\InfZA h[jZIbf _keb ijb ex[hf khkteygblkh[]jZ"
gbft kms_kI\m_1I h[pZhgjz _db._

Hij_~_e_Bd_:\IhfZIA"=(Y,SX % ¥ gZau\Z hikylgufd Z\IhfZIm
A=X,SY % ¥ |j_Zebarhysisfm _k&'bDj Zebaf : bE5.

Hij_~ _ebf Il g gZklbggu_ nmgdph& b_\uoh™mplo¥ j_a % b ¥
ke "mxsbjfZlahf, S5 S %s IS H¥S:Y, ¥(s ¥9).

Hij _~ e bd :\IhfZIA gZau\Zxlj klZzgh\hqggukeb _]1h qZklbggu_
nmgdpbb i_j_oh&Mmknms _klleyxl \azbfgh hrghagZqd@usS hlh[jZz _gby

Hij " e BB :\IhfZIA gZau\Z \lk¢lhjguf_k&H/, £\_dlhjgh_h ij
kljzgkl\h jZaf_joglgklb ihegfbag we_f_glh¥=FZ <_dlhjguc Z\IhfZl
gZau\Z ellkg_cgufkePyex% Jex tebg_cgu_ hlh[jZ _gby

2.Rbnjmxsbc Z\lIhfZzl

7 Z[Zr < \ k\hbo Ipm~ArZ® ij_"klzZ\ey | | _hjbx kb@lrhdxn ZgZeba
sbo Z\lhfzlh\ BamqgZxlky jZaebqggu_ Ibiu i_j _klZgh\hgqgu_ ebg_cgu
iheghpbdehYy_ b oZjzdl _jbklbdb i _jbh”bgghklv keh\ ZIhfZIZ b ~j r

sbo zZ\Ihfzlh\ J _rzZxlky azZz~Zgb k\yaZggu_ k g_hlebqgbfhklvx khklhyg
Z\IhfzZlfhp_gdhc i_jbh”~h\ \uoh”guo keh\ Z\lIhfZlh\ hij_~_e_gbx \oh~gt
Z\IhfzlzZ ih ba\_klghfm \uoh”~ghfm keh\m b *j

;Z[Zr <  ijb\h”bl g_kdhevdh hij_~ e _gbc ihgylby rbnjmxs_]h Z\I
GZijbf_j zZ\lIhfzZl gZzabWmbkybf_keb ~ey ex[h]h khigih¥gbgam |
bgt_dlb\g@enz\blgh_ hih[fZ _gb_

>Ze _ ijb\_~ _gh gzZb[he__ h[s__ hij_~ e _gb_rbnjmxs_]h Z\IhfzlZ i

Hij ~ e 3b ImkI¥ +dhg_qggh_ fgh' _klI\h dexqg XSiKVhnfZI
]7 _h:STKiX: STK bf: STKiIX:Y gZaul\Zrbkhymxsbfljp wltEh,h, I _
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h(s,k,X)=(hy(s,k,x),ha(s,kx ]’ STKiIX: S £+ nmgdpby i_j_ omp"SiKiK: K £
nmgdpby h[gh\le _gby dexqZ LZd _ _klv nmigdBby bgbpbZebazZpbb
Im~h\dblgZ \ k\h_c “bkk>jl@pbjlo\h~bl ijbf_ju hibkZgby jZaebgguo
ihlhggpurbnjh\ k ihfhsvx Z\lhfZlghc fh”"_eb \ gzZklghklb_5& *, 6ROl
klz < ~bkk_jlZpbb ijb\_~_gu Z\lhghfgu_ Z\lhfZlu dhlhju_ fh®_ebjmx
rbnj 5& b Zelhjblfu ihlhggh]lh rbnjh\Zgby k_f_cklI\Z <_klzZ <\_~_gh
Zelhjblfh\ ihlhgqgh]lh gbwjhK\Z \ j_amevliZl_ q_]lh ba\_klgu_ Ze]lhjblfu
,%%% ,68%& ij_"klZ\e_gu \ h[sZ&lhfEjghcdhh”_eb
JZkkfhljbf hij_~_e_gb_ rbnjmxs_]h Z\IhfzZlZ ih Im~h\dbghc
Hij_~_e_3b Imklyg XTKiS: S f: XTKTS: Y £nmgd p bbg((x,k),5)=0xk(S),
f(x,(k9)=fey(X). :\IThfZIXTKSY,gf gZau\Zrhbkymxsbf_keb qZklbggZy nmg
pbyxy:S: S£[b_dpby “ey ex[xlEXZ{ Z [Zd _ ijb nbdkbjh\Zgghf dexq_
kb khklhygb[jZ _ddy:X: Yy\ey_Iky bgt_dlb\guf

3.Djbilhz\Ihfzl

Ib[zZzem 1 \ k\h_c jZ2[l@_\\h~bl ihgylb_ djbilhz\Ihfzlzh ijb\h”bl fgh]
gbke_ggu_ ijbf_ju bkihevah\Zgby dhg_qguo Z\IhfZIh\ b djbilhZ\IhfZIh
liZnbb hibku\Z_I-dkihfdgdu_ kbff_ljbggu_ rbnju b djbilhkbkl_fu k h
djuluf dexghf ~_fhgkljbjm dlgidibAZelhgqguo b Z\IhfZlguo rbnjkbkl _f

Hij_"_e_3b Djbilhz\Ihfzdwlh gZ[hj ba r_klb Ge[X Sk \% ¥
\ dhlhji S Y, K +dhg_qgu_ fgh K&}\K,, SCS % Hnmgdpbb
%KoTX1S: Sbh ¥,iX1S:' Y We f glu \ fgiK gKlAu\Zxl&yqdfb

< ijhbal\hevghf ldeodg EK dhfihg_&lXukIimizZz_| \ jheb iZjaf_ljz \

AN _eyxs_lh \ djbilhz€CEMhfZ=(X,SY %¥ ]*_ nmgdpi8: %b

¥ XiS: Y "ey ex[xiX bsts hij "~ eyxlky (Zd%exs bu¥s ¥yxs b

gZadXxlky khhl\_IkI\_ggh nmgdpbyfb i_j_oh”h\ b \u&h@B&\ djbilhz\Ihf:
dexd&k :\IhfZk gZaulZ iJhkydpb_c djbilhz\h§zldlekqDhfihg_glZ

s\ dexfbkihevam_Ilky \ dZq_kI\_ gZqgZevgh]B.khklhygby Z\IhfZlZ

:\lhghfguc djbilhz\IhHgl ~_ehky ZgZeh]bggh Z\lhghfghfm Z\lhfZIm
Il dZzdSY,S1K, % ¥ ]"KoTS%S b ¥iS:Y ¥US: S b ¥S:Y b
%(s Ukos b(¥ ¥kos "ey exkx(mky) EK bsEs

Klhbl hif_Iblv qglh =DI \ ihlhgguo rbnjZo fh _| [ulv hthbkZg g_dhlhjt
ghfguf dijilhz\IhfzIhf Ijbf_jhf kbgojhgghhlkhggagh =DI fh™_|I
kem blv ] _g_jZIHpl.08*,

JZkkfhljbf hij_~_e_gb_ Z\lhfZlghc rbnjkbkl_fu ~Zggh_ :]b[Zeh\uf
\_ihgylby djbilhz\Ihfzl H{hadZdbh A\ bjlgh hIh[fZX_ oW _
ijb khkyglshey ijh_dpbb djbilhXK\g&EfAEAKq_

Hij " e 3d:\IhfZlgZy rbnjkbkltWwZh iyl_jdZ h[tX¥KBED>,
1M E=(X,SY,K % ¥DHY,S" XK % ¥t+tk\h[h”gh bgbpbZebabjm_fuz djbilhz\Ihf
lu gZau\zZ_fu_ Z\IhfzlZfb rbnjh\ZglZygbyjEkhbdnjhkI\ _gghh _keb ex]

]h khklhgBbgZc” _lky 1Zdh_ hiBlhyplh \uihegy_Iky

4.1_j_kljzb\zZz_fuc zZ\lIhfzl
>ey aZ”Zgby zZ\lIhfZlghc rbnjkbkl _fu fh gh bkihevah\zZIlv i_j_ kljZb\.
Ihfzl ij_"~eh _gguc Lj_&gvBZ _ @ufG_nhjfZevgh ih” i_j_khjzb\zZ_fuf i
gbfzZz_lky zZ\Ihfzl k \haf'tggklkhexhmgdpbb i_j_oh”h\ Dhglj_lguc \Zj

Zgl gZkljhcdb \f_kl_ k gZqZevguf khklhygb f yl\ey IkyZdexqghf rbnjkb
aZgh @ glh fhsghklv dexqg_\h]lh fgh _kh¥dzfihgdh[dihewrbf qglh[u

ijhib\hklhylv Z1Zd_ ]jm[hc kbeu gZ Z\lhfzZlgmx rbnjkbkl_fm ihkljh_gc
i_j_kljzb\zZ_fhlh zZ\Ihfzlz Lzd _ ihdZazZgh qlh 1ZdzZy Z\IhfZlgZy rbn
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klhcdz d Z1zd_ gZ hkgh\_ \u[jZggh]lh hldjulh]lh |I_dkdgzZ dh]~"Z djbilh:
gZqZevgh_ khklhygb_ b bf__|I g_kdhevdh wda_fieyjh\ rbnjzlhjz
Hij_~_ e _4b Imklv "Zgu "\_ nmgdpbbsiXiS:&hBheX¥: S b
nmgdpby gZkljKiXd®:E " |_j_kljZzb\Z_fuc Z\lhWwAh \hkvf_jdZ h]
_dIhXSYK %% E ¥ Ks) ¥¥x) t[b_dpby “ey ex[h]h EhiNbggbymy
KEK ihemqz_f ZAHXBY %¥ m dhlhjhlh nmgdpby hijj "oleyh\l %
ih ke_"mxs_fm ijZ\bgus _ KEM(GE %xs bgZgxs %%éx.s).
Lzdbf h[jZzahf \u[hk WexlmzgZggh® _ey_| nmgdpbx g&kljhcdb &
Z ke_"h\Zl _evgh b nmgdpbxXifjlmthrdih% dj IgZyxsmdédpby E
| [ulv az”~ZgZ k ihfhsvx [me_\h]hXX|SdIjZM=Ebgu fu bf__f
2 dexq_c qlh ~hklzZlhgqgh qlh[u ijilb)jnklhylkbZIZ
Kihbl hif_Iblv qglh i_j_kljzb\Z_fuc zZ\lhfzl az~Z_1 fghh _kI\h h[jZIbf
fZINAEXSY % ¥k 1Zdh_ qglh m dzZ " *hpMh bAIWIBIBE fgh nkI\Z k
s_kI\m_|I| h[jZlguc d g_md Z\jbh§Zif \uihegy_ Iky ke_"mxs k_ k\hckl\h
ebrey g_dhlRjalImMfALijb nbdkbjh\Zgghf kisk]hpgjizmm _I| hldjuluc
| _dkBEX \ rbnjh\Zgguc IBXdkll _ j_Zebam_Ilh Z\IWNZ|_Zebam_I
fs' .

5.L_hj_Ib@NhfzZlgZy fha_ev 5&

Dm2AbyjR\K \ k\h_c "bkk j@Z ffZbkb\Z_| aZz~Zgm ihkljhbgby |I_hj_I
dhz\IhfzZlghc fh~_eb =DI 5& b hp_gdb k __ ihfhsvx i_jlZh~Z \uoh”ghc
| _evghklb b khklhygbc 5& lhdzazgh qlh =DI 5& fh _I| [ulv ij_"klZ)\
ihke_~h\zZl_evgh]h kh_"bg_gby Z\lhghfgh]h b g_ZXldhghfighih Z\IhfZlh
A _gh hibkzZgb_ Ze]hjblfz 5& bZ\hfZlhzylbdh_ev

ce]lhjblIfRC4 > @ ij_"eh _gguc Jb\_klhfij\ *klZ\ey_1| kHh[hc [uk
juc kihkh[ ]_g_jZpbb ik_\"hkemqgZcguo qbk_e-[béhhabbfH§Z[hlZ _1 k
\Zfb hJuggh <ugbgbkby ijh\h*ylky ih fh*@&x[Z&eh\gh]h dequ

K=KoK1..KLi 1_g_jbjm_Ilky ihke_"h\zZl_ewghklv=kghjZpby hqg_j_"gh]h
ik_\"hkemqgZcghidtikmb\XkI\ey |ky gZ [Za_ ang_gch\ban_gIh\ fZkkb\:
keh\ b "\mo i_j_ifbojgdguokS kh” _j bl \k_ \hafh[lgith\u_ gbkezZ \ i
j_f_rzZgghf \b’\ AgZq_gb_ weSfhodB fzkkh\ZIlv eb[h dbd gqbkeh e
[h dzd ghf_j ~jm]h]h we f_glZ fZkkb\Z

DexH aZ"Z I ngZevgh i _j_f rb\Zgb SqUdklkjA _fakkbhjim Iky
k ihfhsvx k\enxs _]h Zelhjblfz

j8 S8 "

FORi=0,1,....21 '2

j 8 j+S+K; modL) mod2"

S<3

i8 |8

= g_jZpby ik_\"hkemqgzcighbla\kébl¥ky k ihfhsvx ke_Mtmxs_]h Ze]
jblfz

i 8 i+1) mod 2

j 8 j+S) mod 2

§<S

t8 S+S) mod 2

z8 S

Ijbf_j Imkin=3,K=25 (=2). Knhjfbjm_f gZqZevgmx i_j_klZgh\dm gbk_e \
j=0, S$=(0,1,2,3,4,5,6,7),

i=0,j=0+0+2=2, S=(2,1,0,3,4,5,6,7),

i=1,j=2+1+5=0, S=(1,2,0,3,4,5,6,7),

i=2,j=0+0+2=2, S=(1,2,0,3,4,5,6,7),



,j=2+3+5=2,  S$=(1,2,3,0,4,5,6.1
,j=2+4+2=0, S=(4,2,3,0,1,5,6,7),
,j =0+5+5=2, S=(4,2,5,0,1,3,6,7),
|=2+6+2=2, S=(4,2,6,0,1,3,5,7),
|=2+7+5=6, $=(4,2,6,0,1,3,7,5).
jv \ugbkebf g_kdhevdh we_f_glh\ ik_\"hkemqgZcghc ihke_"h\ZI_
+2=2,5=(4,6,2,0,1,3,7,5=2+6=0,2,=4,
+2=4,5=(4,6,1,0,2,3,7,5=1+2=3,2,=0,
+0=4,5-(4,6,1,2,0,3,7,5)=2+0=2,z3=1,
+0=4,5=(4,6,1,2,0,3,7,5)=0+0=0,2,=4,
+3=7,5=(4,6,1,2,0,5,7,3)=5+3=0,z5=4,
=7+7=6,5-(4,6,1,2,0,5,7,3}=7+7=6, z5=7.
h]_ azZibkz\ gqbkez \ "\hbgghf \b”r_ ihemqgZ_f ihke_~h\Zl_evghl
1000000011001001211...

L_hj_Ib&hklhfzlgZy fh”_ev 5&

Imklw tdhevph \uqg_Ih\ ihNfIS} mlexff_ljbg_kdzZy JjmiiZN,kl _i_gb
sxX) £i_j_oh~ \ ihhKUEgh”~ ghf_phdy) zljZzgkihabpby "\mo i_{ oh~h\ ih
klZgh\db ih® ghfbyZfb

Hij_~_ebf "\zZ Z\IhmMXIZ=SY % ¥ Z\lhghfguc Z\IhfZl m dhlhjh]h
SY=:n %n: inxtnmgdpby i _j_oh”h\ DEbg_f1™% thi_jZpby keh ™ _gby
ih fhAmexXx dhevp_ \uq_I®¥\: :nznmgdpby \uoh”Z i)FbdL,ifD¥.
Imklv Z\ITHFZIXY,(h)xao(fxe) £ 9_Z\lhghfguc Z\IhfzZIyi%tzfgh _
ki\h khklhyghct\oh”*ghc ZewZ\ot\uoh”rghc ZermZ\bl & t0Z
klbggu_ nmgdpbb?h¥b: Y)x £qZklbggu_ nmgdpbb \uoh”h\ 7~ey dhlhjuo
\uihegy_Iky

h(i.9=( [ s)),s &35 [ ), i 9=(s¥) [ (1)), 1" SBSw, j B

<> @ ihdzazgh qlh \uoh~gZy ihke_"h\Zl_evghklv =DI 5& ij_"klz
\uoh*gmx ihke_~h\ZIZeWwdhBik khklhyg®y ] tijhbal\hevgZy
gZqZevgZy ih~klZzgh\dZ ijb \oh”ghc i@Qke_«KRKZl_evghklb

Lzd _>\@ ~hdzZazZgh glh \uoh”gZy ihke_~h\Zl_evgh&klv =DI 5& b
| _evghklv ihAklZgh\hd \ _]h \gmlj_ggb &y gblkhiyhgbyidbh\legxkdbfb

Hij_" e ®blhke_"h\ZI_ebghkdly « we_f_glh\ g_dhlhjh]h ZenZzZ\blZ
gZau\Z _dbklh i_jbh~bg_kkdélr gZc™_Iky gZlmjZdevgjt_ dabhkjenrf
b=bug ey ex[uo gZimjZevguko EGbkbéZevgh ddbkredZ aZ g
kiI\hf gZzau\d_jk~"hhke_"~h\Zl_evghklb

6. KjZ\gbl _evguc ZgZeba

< IZ[eij_"klZ\e_g kjZ\gbl_evguc ZgZeba jZzkkfhlj_ggmuo \ur_ Z\IhfZl
N e_c kbff_Ijbqguo djbilhkbkl_f DZzZd \b~"gh ba IZ[ebpu gZb[he__ hJ[
yley I|ky djbilhz\IhflZzAjmedsbc Z\IhfZIl ih ;Z[Zrm

Klhbl hif_Iblv qglh h]ljZgbg_gby dhlhju_ gZdezZ”u\Zxlky gZ nmgdpt
b nmgdpbx \uoh”h\ \ kemqgZ_ rbnjmxs_]h Z\IhfZlZ ih Im~h\dbghc beb \
kljzb\z _fh]lh z\Ihfzlz iha\heyxl Z~Zilbjh\ZIlv bkihdkAalgufu_ |_hj_Ibdh
fh~_eb d ijzdlbd_

~NOo ok Ww

cr._._._._._.__._._

OO WNE
I onu
A BbBDNO

ATl T onunnurrnoonun

LZ[ebpbZz
KjZ\gbl_evguc ZgZeba Z\IhfZlguo fh~_e_c kbff_ljbgqguo djbilhkbkl_f

Rbnjmxsbc Z\lhfZ . .
[*ih ;Z[Zrm DjbilhZz\IhfzZI '—J—Zk\'IJhZbe\IZ—fUC
i tih Im~h\dbghg
Nmgdpby \uoh
aZ\bkbl hl dex "z "z g_!
Nmgdpby i _j o nNZ 4 nNZ
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aZ\bkbl hl dex

QZklbggZy nmgd g_lI h]ngbq__gbc

i_j_oh”B\S [b_dpby i g_l hljZgbq_gb g_ | hljzgbq_gt

ZklbggZ I hljZzgb b .

Q\UOh()\%X:yYnmg g_bgt]Jdgbg_? ‘ g_l hliZgbg_gb [b_dpby
_klv nmgdpby gZ

Z [Za_ djbilhZ\Ihf Ipl
_klv. nmgdpby ghij[ A e ng Z\Ihf| Nmadpby i_j_o "

h[gh\e_gby dEexq rbnjkbki_fu blky gZ [Za_ ~dm
- guo nmgdpbc

Hkh[_gghklb

AZdexqg_gb_

< ~rZgghc jZ[hl_ \ _~bghf klbe_ jZkkfhlj_gu [Zah\u_ ihgylby |I_hjbb
djbilhkbkl_f Bgyd bkke_"h\Zl_e_c |Ij_"klzZ\e_gu ljb \ZjbzZglZ bkihev:
|_hj_Ibdhlhfzlghc fh~_eb ~"ey hibkzZgby kbff_Ijbgguo djbilhkbkl_f rbnj
Z\Ihfzl djbilhz\Ihfzl i_j_kljzZzb\Z_fuc zZ\lhfzZl >Zggu_ \ZjbZglu bf_x
h[sb_ ozjzdl_jbklbdb gzijbfhlj_uglgu jZkWhfZlu kljhylky gZ ~h[Z\e_gbb
\ Ijz*"bpbhggmx fh~_ev Z\IhfzlZz dexq_\h]h fgh _kI\Z ZzZvlzd _ b g_dhlt
gu_ jZaebgby gZzZijbf_j \ rbnjmxs_f Z\IhfzZl_ ih ;Z[Zrm\ bf__lky nmgd|
e_gby dexgz zZ \ i_j_kljzb\z_fhf zZ\Ihfzl_zZkfihclkly ndhdldjityy ib
\hey | kh[jzZlv nmgdpbx i_j_oh”~h\ ba “\mo aZ*"Zgguo\nmgdpbc IhdZ
ghklv bkihevah\zZgby zZ\lhfZlghc fh”_eb ~"ey ZgZebazZ bhkbgl_az kbff_
kbkl_f \ gzZklghklb *ey ZgZebaZ rbnjzZ 5&

EBL?J:LMJ:

1.:]b[Zebk\I Dhg_qg@\IhfZlu \ djbilh]jZnbb IjbdezZ~"gZy "bkdjbedZy g1 fZlbdZ
+2009. + ¢ +K 4373

2.;Z[Zr. <L_hjby Z\IhfzZlh\ Kbgl_a rbnjmxsbo Z\IhfZlh®Fhigd{gh_Nhktib <H
JWM bf<le_0Zgh\Z #348k

3.;Z[Zr. <L_jby Z\IhfZlh\ :gZeba rbnjmxsbo Z\IhfZlh\ #f@kddZ_ iNkhHM <H
JWM bBf< le_0Zgh\Z+296 k

4. Dm" "byphKAZsblZ hl m]jha dhgnb”_gpbZevghklb Zml_glbnbdZpbhgguf *"Zgguf \ kbkl_
gby hkgh\Zgguo BZ =MK®k_jlZgbkhbkdzZgb_ mq_ghc kl_i_gb dZg”® |I_o g¢gZmd BgklblIml |
mijZ\e_gbyx bfLjZi_agbdhRBkd\Z 157k

5.Im~h\dbgZ K\hckI\Z ijh]jZzffgh j_Zebam_fuo ihlhqgguo rB&4,BI &Z kjbBk_b

k_jlzpby gZ khbkdzZgb_ maddfdt kiZa_ghZmd Fhkdh\kdbc ]Jhkm~Zjkl¥t_gguc bg _g_jgh
nbabgq_kdbc bgdHbkmdlZz 151k
6.Lj_gvdZ_GJ_ZebaZpby rbnjz AzZdj_\kdh]lh gZ hkgh\_ i_j_kljZzb\Z_fHJh Z\lIhfzlz ljbde

dj_lgzZy fzI|_fzpbIZ+« 3(9). tK69476.
7. 2 11 BL @ittinsB., LandmarH. VEST HardwareDedicated Stream Cipher // IACR Cryptology ePrint A
chive. £2005. #413p.
8. EkdahlP., Johanssoil., MaximoWA., Yang). A new SNOW stream cipher called SNGW/ IACR Transa-
tions on Symmetric Cryptogy. £2019(3). +P.1#2.
9. WatanabeD., FuruyaS., Yoshid&l., TakaragiK., PreneeB. A New Keystream Generator MUGI // LNCS
2002. £No. 2365. +P.179494.
10. Jy[dh Y Nbh:gB8\Djbilh]jZnbg_kdb_ f_Ih”"u aZsblu bgnhjfZpbbtFmgk[gh_ ihkh[b_
jyagZy ebbgbg_dhf +229k

IJIBEH@?GB? >EY :GAEBRHQGHKLB IJH=GQHAH>U

KZ\hkvd® g: IZohflR\ 2
Lhfkdbc Thkm~ZjkI\_gguc mgb\_jkbl_I
savn-an@mail.rupakhomovag@yandex.ru

<\_"_gb_

lj_~klZz\bf k_[_ kbImZpbx \h \j_fy hdiohkdzZobebh gzZrbab kt_
Ablv gZ ijbjh m <u[bjz_1_\j_fy f_klh kfhljbl_ ijh]lghahih]l]h”u gZ wlh
N-Tu \kz azZf_qgZl _evgh khegurdh ykgh H”gZdh dh]”d \u ijb_oZeb ¢
\Z_lky qlh 1Zf eb\_gv b b~lb hg [m~_I _sz Ijh_ kmlhd
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>ey |h]lhh[glba][_"Zlv ih~h[ghc kbImZpbb gm 'gh ihgylv dzZdhfm kZc
Ah\_jylv gvb ijh]Jghau hdZau\lzZxlky gZzb[he__ lhqgufb

Dzd ijz\beh fu hjb_glbjm_fky gZ Ihl kZcl ijhljghazhih]h~u dhlhju
rehf gzZr_f h[jZs_gbb d g_fm ~Ze [he__ Ihgqgh¢b] cHimjew|Zky IgZz fu
gZr "bag_gguc hiul Gh Ihl "_ "bag_gguc hiul ih"kdZaulZ_1 qglh kZzZcl
dhlhjh_ \j_fy gZaz” ~"Z\Ze hq_gv lhgguc ijhlJgha ih]Jh2u fh _I \*jm] Kk
kI\h ijh]jghaz

Hg_\b”~gh qglh \uoh”hf ba IZdhc kbimZpbb y\eyhjllkg]ahij_julguc fhg
ghklb ijhlghaz ih]l]h”u kZclZz

P_evx ~Zgghc jZ[hlu [ueh kha”Zgb_ ijbeh’ _gby kihgh[gh]h ZgZeb:
ghklv ihlh~u k g_dhlhjuo kZclh\ Z 1Zd _ \u\h”blv ijhljgha gZ hklZ\rbck

1.KI_d I_ogheh]bc

>ey jZajZ[hldb ijbeh” _gby [ue bkPgthonesh\@ g lydudZjkbg] gZ wlhf
yaud_ agZgbl_evgh ijhs>&y mfjpgchldb ihemg_gguo "Zgguo [ueZ bkihe
ah\zgz kbkl_fZ mijz\e_gby j_eypbhggufb [ZaZfb "Zgguo 3RVWJUHG®G4
nmgdpbhgZe rbj_ b jZ[hlZIv k g_c ijhs_ highkBH evphelbzbZgZeh]h\
ihevah\Zgu [b[ebhl_db

Psycop@ tk ihfhsvx ~Zgghc [b[ebhl_db fu fh™ _f k\yaZzZlv gZr_ ijbeh™ _¢

[Zam "Zgguo gZkljhb\ f_""m gbfi2lh[f_g “Zggufb

frequests + gZb[he_ _ ihimeyjgZy [b[ebhl _dZ ”"ey ihemqg_gby ”~Zggut

klZgbfsh

iBeautifulSoup tbkihevam_lky ~ey ihbkdZ ~Kgdgb[d; +70/

idatetime £t[b[ebhl_dZ bkihevamxlky ~ey jZ[hlu k 1Zdbf lbihf *Zgguo ¢

fy [5];

Isysbost[b[ebhl_db dhlhju_ h[fuggh bkihevamxlky \ iZf_ k ihfhsvx i

ihemqz_f bgnhjfZpbxpbhdghjz kbkl_f_ k ihfhswvaXkhfihc

AN ckli\m_f 16,§;_c

rex[b[ebhl_dZ jZ[hlZxsZy k j_]meyjgul@y \ujZ _gbyfb

Ishedulet[b[ebhl_dZ dhlhjZy ihal\hey_| aZimkdZIv \u[jZggu_ nmgdpbl

ezggh_ \j_fy beb k hij_~_ezggu®ijhf_"mldhf

PyQté t[b[ebhl_dz dhlhjzy z~Zilbjm_| yaud 4W d 3\ WKRQ bkiheva

ebazZpbb bgl []6]. ckZz

2.:jobl_dImjZz ijbeh” _gby

Kmlv ijh]ljzffgh]lh ijh*mdlZ aZdexqZ_Ilky \ ke_"mxs_f ;ueh \u[jZgh
ijh]ghaz ihlh”~u k ~jm _kI\_gguf $3, US 1h*Z0BL® WX Ihljh]ghau
wlbo kZclh\ b [m"ml|l ZgZebabjh\ZIKkyh¥high&h[b[ebh|_db UHTXHVWYV
[mMAr_f 2~ _eZlvaZ{jfhku gZ kZcl b ihemigzZgbprd/ ihke_ g_]lh k ihfhsvx
[b[ebhl_db %HDXWLIXO6RXS b j_]meyjguo \ujZ  _gbd_HJHZ[ZIu\Z fuo
[mMm~_f "hklz\Zlv ba ihemqg_gghc kljZgbpu bgnhjfZpbx huijhlJghaZzZo ih]h
\Zlv \ [Zam ~"Zgguo bkihevamy 3V\FRSJ < [Za_ "Zgguo bgnhjfZpby
nhjfbjm_Ilky lhqghklv >Ze_ _ hgZ bale_dZ_Ilky ba [Zauh*Zgguo b ihdZ
\Z1_ex

cjobl_dImjm ijh]jzZffu fh'gh jZa[blv gehd[eh®iZqz|Z |Ihgghklb
2) [ehd iZjkbg]Z ih]ehd bgl_jn_ckz

;ehd ihrkqzlz IhgghkZlgghf [ehd_ nhjfbjm_Iky dhwnnbpb_gl Ihggh!
Ney \u[jZgguo kZclh\ >ey wlh]lh bkihevamy [b][redukstsdie, % HDXWLIXC

VKHGXOH Ilhemqgz_f \ ijhlghau k kzZclh\ gz \j_fy \j_f_ggh
iZzidm k ihfhsvx [b[ebhl_d V\V b RV azl_f \ ihemqzZ_f nzZdlbqg_k
ihl]h~u ~hklZzf ijh]lghau ba iZidb b h~gbf dhjl_"_f hlija\ey_f \ 1Z[ebr
jbKL).
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Jbk Ko_fZ [Zau ~Zgguo

LZ[ebpZ $FFXUDF\ kh~_j'bl \ k_[_ dhwnnbpb_glu Ilhgghklb dZ ~h]
ju_ k ihfhsvx Whurlgdpbb i_j _kqgblul\zZxlky ijb dZz"~hf \g_k_gbb ~Zgguo
ebpm 3UHGLFWYV :e]hjblf ih*kqzlZ lhqghklb ke_"mxsbc

1.1lh~kqbVd_f gbkeh kljhd \ |Z[ebp_ 3UMHGmEWAG bkrekI4] bo

kdZazZghbc
2. Kgblz _f "ey dZ " *h]h kZclZ dhebqg_klI\h kh\iz~_gbc tj_"kdZaZgghc
Ibg_kdhc imtgllbkeh mki_rguo ij_~kdZaZgbc

3.Lhgghklv "ey \u[jZggh]h kZclZ \yfiinkey ¥y ih nh

;ehd iZjkbg]Zz ihgh®Zgghf [ehd_ bkihevamxlky [b[ebhl_db %HDXWL
UHTXHVWYVY UH GDWHWLPH A~”_kv nhjfbjm_Ilky ij_~kdZazZgb_ ih]h
KgzZzqzZeZ ihemqZkFkz2@Bpm h[jZ[ZIlu\Zz_f z gq_j_la GoHHDIK@MgXOBR XS
gZ \uoh”~_ fZkkb\ ij_"~kdzZaZgbc ih]h”u K ihfhsvx GDWHWLPH khjlbjn
N ey _f lhevdh ijhlJghau gZ hklz\rbcky *_gv |h gz Zlbxmihevah\zZIl_e f
xs_c dghidb \u\h~bf _fm knhjfbjh\Zgguc ijh]jgha \u[jZggh]h kZclZz

;ehd bgl_jn_ekZgghf [ehd_ \ hkgh\ghf nb]lmjbjm_1I [b[ebhl_dzZ 3
;ueh j_r_gh ~_eZlv bgl_jn_ck gZ yaud_ 4W | d hg ohjhrh Z~2Zilbjh\Z
"ey bkihevah\Zgby &QgI3yWkRQkh~ j bl \ k_[_ gZa\Zgb_ dZ ~h]lh kZq
dghidm ©lhdzZazZlv ihl]h"m?& kby\dhwngboep\lZzggl Thqghklb] Z 1Zd _ njZz
f_gl kh kezZc”™_jhf \ dhlhjhf ihdZau\Z_I|ky ihevah\Zl_ex ijh]Jgha \u[jZ
jb k).

Jbk =ezZ\gh_ f_gx

151



3.JZ[h1Z ijbeh’ _gby
ljib aZimkd_ ijh]jZffu \b~bf hdgh ij_~klZ\e_ggh_ gZ jbk

Jbk KIZjlh\Ugbedr® gby

<k_ dghidb ©lhdZazlv ih]Jh~ma ZdIb\gu Z ihe_ k ijhjghahf gZ hkl
kdjulh hl ihevah\Zl_ey Dhwnnbpb_gl Ihgqghklb aZijzrb\Z Iky ijb aZin
gby b ihf_sZ Iky \ ihe_ ba dhlhjh]h fh gh _]h kdhibjhhZiv gh g_eva

\Zlv

Ijb\u[hj_ kZclz ih]lh~m dhlhjh]lh fu ohlbf ihkfhlj_|Iv hdghidZ ©lhdZe
Ama& wlh]lh kZclZ klzgh\blky g_Zdlb\ghc b ihy\ley_ Iky ihe_ k ijh]jghahf
N gv Lzd_ f_gy_Iky nhg ijbeh™ _gby ihyley |Iky neZ] k eh]hlbihf \u[j

kgbfhd wdjZgZ éZe R 4).jbk

Jbk Iljbeh _gb_ k \u[jZggug5kZclhf
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ljb \u[hj_ ~jm]h]lh kZclZ dghidZ ©lhdZaZzZlv ih]h"m2& \u[jZggh]h kZcl.
g_Zdlb\ghc \ Ih \j_fy dzd Iz ~_ dghidZ ij_~u”ms_]h kZclzZz Zdlb\bjm_|I
ihe_ ijhlghaz Z 1Zdbehnhgby gZ khhI\_IklI\mxsbc \u[jZgghfm kZclr
iblb)

Jbk Iljbeh’_gb_ k \u[jZggwaikiziclhf

Lzdbf h[jzahf \azbfh”_ckl\b_ k ijbeh _gb_f “hklZlhqggh ijhklh_ b |
ihgylgh_ ihevah\Zl_ex

Kh k\h_c hkgh\ghcthig”2rZgecgb_f lhgdHkgltazj ih]h~u _ijbeh”
gb_ kijz\ey _Iky I_f emqr_ q_f “hevr_ hgh jz[hlZz_| 1 d Ihgghklv hJ[g
Ng_\gh

ljbeh™ _gb_ 1Zzd _ ihdZau\Z_| b ijh]Jgha ih]h?u gZ |I_dmsbc ~_gv "e\
lj_o kzZclh\ ijbg_f ijb “_ezZgbb bf__Iky \hafh ' ghKlglgudhibyh\ZIv wlb
NZevg_cr_]lh bkihevah\Zgby gh aZ[ehdbjh\ZgZ \hafh ghklv bo j_"ZdlIt
fmx qlh ~_eZ | nmgdpbhgZe ijh]jzZzffu mklhcgb\uf

AZdexqg_gb_

< jZ[hl_ klZ\bezZkv azZ~ZqZ ih kha”Zgbx ijbeh™ _gby ZgZebabjmxs
ij_"kdZazZgby ijhlghazIbA]bSu kZ6&60(7(2 b Ih]h"Z0ODLO UX >Zggu_ kZ
[ueb \u[jZgu \ kbem Ih]lh qgqlh hgb h[ez”*Zx| *jm _kI\_g@uf $3, < dZqg.
| ey Ilhgghklb ijh]Jghah\ \u[jZgh hlghr_gb_ gbkeZzZ ih”?I\[j~b\rboky ijh]¢
s _fm gbkem ijh]Jghah\

IhklZ\e_ggZy azZz”~"ZgzZefugZ \Ujhheh  _gb_ _ " _"~g_\gh kjzZ\gb\Z_1 ijh]gh
ih]h~u k j_Zevghc ihl]h~hc b h[gh\ey_| itDdB&zIlhdt |hjpehKklibgb
ihdZau\Z | ijh]lgha ih]h”u \u[jZggh]h ihevah\Zl_ e fKha®yZ gZ |_dmsbc

gh_ ijbeh _gb_ h[ez~Z_| ~jm _kI\\Agguifhgybgumibldl _jn_dbdkhf Ij
eh”_gb_ [ueh mki_rgh ijhl _kZlgjhhZghbeh _gb_ iha\hebl hij_~_eblv
gZb[he__ lhgqguc gZ | _dmsbc fhf_gl kzcl qglh \ k\hx hqg_j _~v ihfh]z_|I
ex[uo f_jhijbylbc k\yaZgguo gZijbf_j k ijbjh~hc

< N"Zevg_cr_dhiemz Iky fh bnbpbjh\Zlv ijbeh™ _gb_ m\\ ebgb\ gzZklhlIn
g_gby j_Zevghc ih]l]h”u k ijhljghahf qglh g _khfg _ggh ih\ukbl Ilhgghklv
Djhf_ Ih]lh ij_"~iheZzZ]Z_lky ij_"~hklzZ\blv ihevah\Zl_ex \hafh ghklv \u[h]j
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ghklb \u\h”~bfh]lh ijh]ljghaz dhlgpd "6k gZ kmldb gZ ljb gy ;m~_I 1Z
g_fghlh baf_g_g b kzf bgl_jn_ck ijbeh” _gby

EBL?J:LMJ:

1.IJmdh\h”kI\hPython >We_dljhgguc |_kURLk @ttps//docspythonru  ~Z1Z h[jZs_gby
25.05.2024]

2.>hdmf_glZpby [b[mshdopgdbWe_dljlkgjg kmjK@L: https//www.psycopgorgdocs ~Z1Z
h[jZs_gby

3.>hdmf_glZpby [b[reguestsdVe _dljhgguc | URinjit@s//requestseadthedocm/enlatest
NZIZ h[jZs_gby

4. >hdmf_glZpby [b[e b hBealtifulSoup >We_dljhgguc j_kmjk @URL:
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<\_"_gb_

L_klbjh\Zgb_ b \_jbnbdZpby ijh]jzffghlh h[_ki_g_gby IH b]jzxl
kdmx jhev \ h[_ki_gq_gbb _]h dZq_kI\Z b gZ~z ghklbky<gZbnbdZpby n
khhi\_Ikl\bb IH az~Zgguf |Ij_[h\Zgbyf b ki_pbnbdzpbyfyij_~hl\jZzszy ~
sb_ hrb[db gZ ihke_"mxsbo wlZiZo "bag_ggh]h pbdeZz

Kms_klI\m_1I fgh™_kl\h f_Ih~ h\ \_jbnbdZpbb b |_klbjh\&gby dhlhju_
N _eblv gZ g_kdhevdh Jjmii WdkZyjlpazZhihkgh\agg@gbyo ki_pbZebklh\
klZlbg_kdbc ZgXlhbAlbabjh\ZggZy ijh\_jdZ dh~Z gZ khhI\_IklI\b_ nhjfz
ijZ\bezf b rz[dh2jZzf*"bgZfbq_kdbctZXg¥esbagb_ hrb[hd \hulj_fy \
iheg_gby ijh]jZffu nhjfZevgu bkfihlwah\Zgb _ fZlkddld fhr_e_c
"ey “hdzZazl_evklI\Z dhjj_dlghklb IH kbgldhdpbd&kdjih\zgdh" iz
ebqguo ih”roh”h\

< N"Zgghc jZ[hl_ jzkkfZljb\Z _Iky klZlbg_kdbc ZgZeba “ey \uyle_gby
\ "bgZfbg_kdbo kljmdImjZo “"Zgguo |Zdbo dZd kibkdb b ~_j \vy

Yaudiph]jzffbjh\Zgby & b & ij_~hklzZ\eyxl ]Jb[db_ \hafh ghklb mijZ\e
iZfylvx gh wlzZ k\h[h~Z fh™ _| ijb\_klb d ml_qdZf dh]”*Zh\u”®_e_ggZy iz
[h"~Z_1ky “he guf h[jZzahf GZzZdhie_gb_ IZdbo ml_q_d fh _I ijb\_klb d
dhjj_dlghc jZ[hl_ ij§djzffu

KlIZIbg_kdbc ZgZeba y\ey Iky wnn_dlb\guf bgkljmf_glhf “ey jZgg_
ml_q_d izfylb g_ Ij_[my aZimkdZ ijh]jzffu Hkgh\gufb ijh[e_fZfb ijb k
ZgZeba_ ml_q_d iZfylb gZ \ur_mihfygmluo yaudZo fh]lml y\eylvky Ihqt
\Zgby N _ckli\bitylwx ?keb ]Jh\hjblv h kibkhgguo kljmdIimjEo bo fh gh kf
jh\Zlv V' \bA_ 1jZnZ Z ml_qdz izfylb \ ~Zgghf kemqzZ_ [Im~_1 ij_"klZ\ey
kiI\b_ hij_~_ezgguo jz[_j f_""m maezfb Ijh\_jblv k\yadhklv ]jZznz fh"
svx 6%$azZ72Zqb >ZggzZywegy[hk¥Y ph~he  _gb_f jZzal\blby ihmoh”~Z d h[gZ]j
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_gbx ml_qgq_d j_kmjkh\ dhlhju_ [uRH]ijljbetz]Zgfuc ihrdh”" klZl
g_kdh]h ZgzZebaz dh~zZ ZgZebabjm_I bf_ggh Ihl mgzZkllud \ dhlhjhf g_
ihegyxlky hi_jzZpbb gz~ kibkhggufb fioljmidljdjbid fIKZ ebjmxlky k
ihfhsvx jZkkfzljb\zZ_fhc fh~"_eb 6%$7 dhlhjzZy ij_~klzZ\ey_I| eh]bg_kdm
\br"Z DGN khklhys_c¢c ba “batxgdlh\ lhevdh hl "\mo i_f§_f_gguo K ih
xgdlh\ hibku\Zxlky hilghr_gby f_""m we_f_glZfb "bgZfbg_kdbo kljmdln
Ihf ZgZebaz y\ey_Ilky ijh\_jdZ 1Zdhc nhjfmeu gZ \uihegbfhklv k ihfl
j_rZl_ey G_\uihegbfZy nhjfmez ~_fhgkljbjm_1 nzdl hlkmlkl\by ml_q_
ihkljh_gzZ fh”_ev \ dhlhjhc g_|I| jZaju\h\ klya_c f_""m we_f_glh\

< dhgl_dkl_ ~Zgghc jZ[hludihBkdlibmImd | 1Zd"_ k\h”blvky d ihkljh
gbx khhI\_lkl\mxs -ahjg#®eu b ihbkdm j_r_gby k hij_~_ebgguf h]jZgbqg_
_fj_r_gby Ih j_ameviZIim wlbo *~_ckl\bc fhgh ~_eZlv Wwi\h” h gZebqgb
Ib mdzZazZlv ml_jyggu_ we_f_glu "bgZfbqg_kgdhke KdjihdinjZdkibkhq
gZclb f_klh hrb[db

<Z gh hif_Iblv qglh k\_~_gb_ az~Zqb ihbkdZ ml_q_d d 6%$7 g_ \k_
H~rgZdh \ g_dhlhjuo kemqgZyo wlhl ih”oh” fh™ _| [ulv wnn_dlb\guf b iha
\uy\blv ihl_gpbZevgu_ ml_qdb

1. Kibkhggu_ kljmdImju ~Zgguo

K\yaZggu_ kibkdb ihalheyxl wnn_dlb\gh ojZgblv b h[jZ[Zlu\ZIv ij}l
dhebqg_kI\h *Zgguo [eZ]h~Zjy ]b[dhc kljmdImj_ b “bgZfbg_kdhfm baf_c
1.1.Ebg_cguc h*ghk\yaguc kibkhd EHK

Ebg_cguc hrghk\lyaguc kibkhd ij_~klzZ\ey_I| khyhweihfkeglhh\Zl_evghk
k\yvaZzgguo mdzZazl_eyfb HJ[t_dlIhf hij_"* _eyxsbf h[t_dlgkibkdz y\ey_
gZyndzZazZl_ev +HDG dhlhjZy mdZaulZ _| gZ i_j\uc we_k gl kibkdzZ K&t
eb +HBO@klhc mdZazZl_ev agzZgbl kibkhd imkl

DZ ~uc we_f_gl kibkdzZ kgo_jbbImHdZazl_ev gZ ke_"mxsbc we_f_gl
kemqgZ_ ihke_7~g_]lh we_f_glZ kibkdZ wlhl mdzZaZzZl_ev y\ey_Iky imkluf

Bkihevah\zZgb_ kibkdh\ h[_ki_qb\Z_1| wnn_dlb\gh_ "hgzZ\e_gb_ b m~*
Ih\ azZz dhgklzglgh_ \j_fy ~"bgZfbq_kdbc jzaf_j zZ I4dja ]b[dhklv \ nb
f s _gbb we_f_glh\ Ba g_~hklzldh\ klhbl hif_Iblv keh ghklv “hklmiz d
fm we f _glm g_hJoh~bfhklv \u®_e_gby ~hihegbl_evghc iZfylb gZ md
wnn_dlb\guc ihke_~h\Zl_evguc ~hkimi q_f m fZkkb\hb b \_dlhjh\ Z
fhklv d ihimgZazZl e _c¢c gZ h[t_dlu iZfylb qglh b y\ey Iky ml_qdhc izZfyltk

ljbf_j ebg_cgh]lh h~rghk\yagh]h kibkdZz ifl. *hklZ\e_g gZ jbk

Jbk Ebg_cguc h”*ghk\yaguc kibkhd

12.KibkhggZy kljmdImjz ~_j_\h

KibkhggzZy klijmdIimjZz whj khimdImjzZz "~Zgguo SgZVy‘kkBE|lbgx
b_jZjobg_kdmx hjl]ZgbazZpbx h[t_dlh\ maeh\ ]~_ dzZ ~uc h[t_dl fh _I
beb g_kdhevdbo ihlhfdh\ k\yaZgguo f_""m kh[heaihlghhrdgb_f jh~bl_e
DZ "uc ma_e kh”~_j bl bgnhjfZzpbx b kkuedb gZ k\hbo ihlhfdh\ Dhj_q
bf__14bl_ey Z eiklhydhk*\hbqgh_ ~_j_\h bah[jZz2.gh gZ jbk
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Jbk >\hbggh_ ~_j_\h
2.Hi_jZpbb gz~ kibkhqggufb kljmdImjZfb
ljh]jZffbkl ijb jZ[hl_ kh kibkhggufb kljmdImjzZfb fh _| ~himklblv h
ijb “h[zZ\e_gbb m~Ze_gbb we_f_glh\ bedZdgjbgbafmgZal¥d e _c¢c Qlh[u
ba[_"Zlv hrb[db ijb "h[Z\e_gbb gm gh hij_~_eblv f_klhy b ijZ\bevgh ij
ab f_""m m _ kms_kl\mxsbfb we_f_glzZfb b gh\uf

21.>h[Z\e_gb_ we_f_glZ \ mdZazZzggh_ f_Kklh
GZ jbkbah[jZ  _gZ kbimZpby dh]*Z gm ' gh fhgiZ\blv gh\uc we

Jbk >h[Z\e_gby gh\hlh we_f_glZz

>ey “h[Z\e_gby gm'gh kgZqZezZ mklZgh\blv k\lyav f_""m h[t_dlhf
jbk ihke_g_]h mklZgh\blv kl\yab f_"*m 3UHYLRXV adZdhfuf we f_gll
AhimkdZ _Iky m~rZe _gb-mdZ4aZlgghc7®S bk

Jbk MklZgh\le_gb_ k\yab k ke_"mxsbf maehf

Jbk MklZgh\e_gb_ k\yab k ij_~u”"msbf maehf
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Jbk M~”Ze_gb_ mihphazZl_ey

?keb k\yav f_""m 3UHYLRXV b 7PS [m”~_I| mklzZzgh\e_gZ jZgvr_ ¢
IH[W wlh ijb\_~_1 d ml_qd). iZfylb jbk

Jbk Ml_qgqdZzZ izZfylb ijb g_ijZ\bevghf ~h[Z\e_gbb we_f_glZz

22.>h[Z\e_gb_ \ gZqZeh kibkdz
GZ jbkbah[jZz ' _gZ kbImZpby dh]*Z gm 'gh ~h[Z\blv we_f_gl \ gZqZe

Jbk >h[Z\e_gb_\ gZqZeh kibkdz

KgZzqgzZezZ gm gh ijh\_klb k\yab f_"~m gh\fufgwef_1HdM®f, jbkve
ihketmklZgh\blv k\yab f_ "m +HDG b gh\uf wemftZglhlfv bkzZazZl_ev
7PS jhX.

Jbk 1jh\_~_gb_ k\yab f_“~m gh\uf we _f _Ndtf b we f_glhf

Jbk 1jh\_~ _gb_ k\yab f_""m-indZaZjHeedb gh\uie f_glhf



Jbk  Hk\h[h'~_gb_ j_kihjkh\jb& gghZaZlmey
Ld wlh qgZklguc kemqgZc hi_jZpbb ~h[Z\e_gb_ we_tk glZ \ mdZaZg

d_ i_j\uc rZ] k hij_~_e_gb_f f_klZ hlkmlklI\m_1I ih ijbgbg_ Ih]lh Z~j_Kk
f _glZz kibkdZ \/mkl lya we_f_gl 1H[WigZ fbgmdyazl_ev +HDG o0jZgbl

Z™Nj_k gZ wlhl we_f_gl < ~Zgghc hi_jZpbb fh™_| Julv “hims_gZ ZgZeh
hlebgb_ azdexqz_Ilky \ Ihf qglh |_i_jv [_a\ha\jZlgh ml_jyg ~hklmi dh
Eb[h hrb[dZz fh _| [uUdgzkW%wwd f qlh g_ [m~_I| i_j_ f_s_g mdZaZzZl_ev +HIL
\ihke_"~kl\bb fh™_| ijb\_klb d Ihfm qlh iZfylv aZo\Zq_ggZy ih® mdZa

[mMm~_| khojZg_gZ
23.>h[Z\e_gb_ \ dhg_p kibkdz

>799Zy hi_jzZpby yl\ey_ |ky _sz h~gbf gqzZklgufb kemqgz_f hi_jZpbb
we_f_glZz \ mdzZzazggh_ f_klh \ kibkd_

>ey \uiheg_gby hi_jZpbb gm ' gh k®”_eZlv h[oh” kibkdZ gZgbgZy k i
|Z kibkdZ gZ dhlhjuc mdZau\ddFZazjl fewgZypP G WIlh ~_eZ |ky ~ey ihe
gby zZ7~j_kzZ ihke_"g_]lh we_f_glz WIhl webhbh_phA_t2gglb\REivKd
SUHYLRXY). jbk

Jbk lhemq_gb_ zZ”~j_kZ ihke_~g_]h we_f_glZ kibkdZz
N"ey hij_~_e_gby f_klIZ \ dhlhjh_ [m~_I ihf_szg gh\uc we_f_gl

AZl f gm gh mklZgh\blv k\yab f_""m we_ f _glhf 3UHYLRXV b gh
kibkdzZ 3®k

Jbk Ijh\_~_gb_ k\yab f_"~nPrevousbgdhfuf we_f_glhf kibkdz

Ihke _ wlh]h ~himkdZ _lky hk\h[h ~-igB_i]jkinjkdhizez| ey
7PS jh&.
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Jbk  Hk\h[h'~_gb_ j_kihjkh\jb& gghZaZlmey

Ke_"m_I| hif_Iblv Ihl wWZAdbghlhhi_jzZpbb g_\hafh gh ~himklblv hrb[d
g_ijZ\bevghc ihke_~h\Zl_evghklb ijh\_~_gby k\ya_c
24 M~"Ze _gb_ mdZazZggh]h we_f_glZz

Hi_jZpby m~"Ze_gb_ mdZazZggh]lh we_f_glZ ba kibkdz y\ey_lky ki
ghc hi_jzZpb_c gZ” ebg_cgufb h”rghk\KaogdZdbkjigtkdZfb klZ\e gb _
hi_jZpbb bah[jZz  _gh gBHgBklZd _ \uihegy_ Iky \ g_kdhevdh wlZih\ b b
hkh[_gghklb ijh\_"~_gby klya_c f_""m we_f_glZfb kibkdZz

Jbk Hi_jZpby m~Ze_gb_ mdZaZggh]lh we_f_glZ ba kibkdZz

>ey gZgZeZ gm gh hij_~webtvgfizkldhlhjuc gm > gh m~Zeblv ba kibkc
>ey wlh]lh g_h[oh”bfh ijhclb kibkhd k kZfhlh gZqZeZ \ ihbkd_ bgl_]j
we_f_glZ16bk

Jbk Hij_~_e_gb_ f_klZ we_f_glZ dhlhjuc gm gh m~Zeblv

AZl_f gm gh kha~zZlv \kihfh]zl_evgmixZag&y 7Ry nmbx mklzZzgh\blv
k\yvab f_""m g _¢c b we_f _glhf dhlhjuc g_h[kh~"bfh m~Zeblv jbk

Jbk KhanZgb_ \kihfh]Zl_evghomdZaZlngsyh c
b ijh\_~_gb_ k\yab f_""m g_c b we_f_glhf dhlhjuc gm 'gh m~Zeblv

MkIZgh\blv k\yab f_"Am we f g ZHPWS BB K LR X V

Jbk 1jh\_~_gb_ k\yab f_"~nPreviousbNeb f
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lhke_ wlh]h fh gh m~Zeblv we_f_gl bla kkbkpgiZ*bjbkj_kmjku ba
ih~ i _j_ f_gohZazZl_ey 7B0%. jbk

Jbk M~AZe_gb_ we_f_glZ kibkdz

Jbk Hk\h[h " jghmjkhihai_j f_ goldZaZlimey

ljb ijh\_~_gbb ~Zgghc hi_jZpbb fhlml \hagbdgmlv "\_ kbImZpbb dt
Aml d ml_qgqd_ iZfylb < i_j\hcipreingbogwl@dh ijb\h~bl d Ihifm qglh \Ki
fhlZl _evgZy i_j-mdiZgeZzZl _ev 7PS dhlhjZyj Zhe gZj kh"we f _glZ
dhlhjuc g_hJoh~bfh m~"Zeblv g_ kha”Zzlky WIlh ijb\h~bl d ml_qd_ iZ:
I_f qglh ihl_jyg ~“hklmi d we_f_glm kibkdZ dhlhjuc g_h[oh~bfh [uel
kibkdz WIlhl ~_n_dl hizk_g I_f qglh ohly "_ezZ fuwge dmeglviZl "hklb]:
m~rZey |ky ba kibkdZ b nzdl ml_gdb hklZ_Iky g_azZf_q_gguf ihkdhev
g_ hk\h[h ~Z 1ky |Ijbf_j "Zgghc hrb[db iRil”rklZ\e_g gZ jbk

Jbk Hrb[dZ ijh\_~_gby k\yab [_a khojZg_gby Z"j_kZ gZ m~Zey_fuc we_f_gl

<lhjzy kbIm&Zwhyjhimkd wlZih\ b M~rZe _gb_ we_f_glZ ijhbkoh”b
ijh\_~ _gby klya_c f_""m qzZklyfb kibkdzZ LZdZy hrb[dZ kjb\h~bl d ihl_j
dZ g9gZgbgZy k we_f_glzZz 1H[W Z we_ f gl 3UHYLRXV mdZau\zZ_| gZ f
ijb\_klb d zZ\Zjbcghfm az\ hjin gjgwjiZZAfu Ijbf_j hrb[db ij_~klZ\e_g
gZ jlpRr.

Jbk Hrb[dZ m~Ze_gby we_f_glZ "h ijh\_"~_gby k\ya_c

>Ze _ jZkkfhljbf gqzZzklgu_ kemqgZb ~Zgghc hi_jZpbb 1Zdb_ dzZd m~
we_ f _glZ kibkdZz m~Ze_gb_ ihke_"g_]h we_f_glZ kibkdZz
25.M~Zebg i_j\hlh we_f_glz

Hi_jZpby m~Ze_gb_ i_j\h]h we_f_glZ kibkdzZ ih kmlb k\h_c fZeh
hl ij_~u“ms_c WIZiu b”_glbqgu azZ bkdexg_gb_f i_j\h¥h ihlhfm qlh .
ghlh we f glZ kibkdZ m™_ ba\_kl_g hg-odgbiky a i HHD@ghc

Hrbfdb ijb\h*ysb_ d ml_qgdzf j_kmjkh\ ZgZeh]bqgu BErb[dZf ijb m~"Z
aZgghl]h we f glzZz kibkdzZ Ko_fzZlbqgh hi_jzZpby m~Ze_gb_ i_j\h]lh w
ij_"klZ\e_gZ 8% jbk
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Jbk Hi_jZpby m~Ze_gb_ i_j\h]lh we_f_glzZ kibkdz
26.M~"Ze_gb_ ihkewégflglZz

Hi_ jZpby m~Ze _gb_ ihke_~g_]h we f glZ kibkdzZ bf_ | hlebgby h
jZpbb b bf__| k\hb hkh[_gghklb ijh\_~ _gby k\lya_c¢c Ko_fZlbggh hi_jZp
gZ gZ 286k

Jbk Hi_jZpby m~Ze_gb_ ihke_"g_]lh we_f_glZ kibkdZz

>ey wlh]l]h gmudte kgkZ* _eZlv h[oh” \k_]h kibkdZ gZqbgZy k i_j\h]h
kibkdZ gZ dhlhjuc mdZau\Zmtdaglf eggZHDG WIh gm ' gh “ey ihemqg._
Z™j_kZ ihke_~g_]lh we_f_glZz dhlhjuc g_h[oh”bfh m~Zeblv Ij_"ihke_~
AZgghc hi_jzZpbb [m”_1 bfHYhRX\26)) BkU

Jbk Hij_~_e_gb_ Z"j_kZ we_f_glZ dhlhjuc gm'gh m~Zeblv

AZl_f ijhbkoh”bl m~Ze_gb_ we_f_glZ bkibkdkXh_ghbk- ihex
mdZaZl _ex we_f_glZ kibkdZ 3UHYLRZX%. agZq_gby 18// jbk

Jbk6 M"Ze_gb_ we_f_glZ kibkdz

JbR7.1jbk\h_gb_ imezazl_ex we_ f_BiKickishlgdz by

JZkijhkljZzg_gghc hrb[dhc \ "Zgghc hi_jZpbb y\ey_Iky Ih qlh ihev
ijbk\Zb\Z | agZq_gb_-InBdz alxéxex we_ f _glZ kibk&zZ JUHYWR XV ba
f gl mdzZzaulZ_| gZ fmibf\jdHEgghdt¢ hrb[db ij _"~klZ?6. g gZ jbk
27.Hi_jzZpbb gz~ kibkhgghc kljmdImjhc ~_j_\h

K lhgdb aj_gby ij_"~klZ\e_gby ~_ckl\bc gzZ” ~j_\h\b~gufb kljmdImjZz
hibkZgghc nhjf_ kms_klI\_gguo hlebgbc hl ebg_cgh]lh h”ghk\yagh]h ki
1Zzd"_ kjh%Zl mdZazl_eb gh \f_klh h~gh]h mdZaZl ey gZ ke_"mxsbc w
dz ~uc fh _ | kh~_j Zlv g_kdhevdh mdZldhZtbe \cagZAbrkbthklb hl \
NZ N N\Z

Kms_kl\mxIl \b”u ~_j_ \v_\ ]~_ _klv hij_~_e_ggu_ ijZ\beZ ~h[Z\e_gb
1Zdb_ dzd kbzle\Zggh_~_j \h ]~_ jZg] e_\h]lh b ijZ\h]tb ih~*_j \Z fh]
gzZlvky g_ [he__ bfebgZj_\h ihbkdz ]~_ ~ey dZ "h]h maeZ dZ ~uc w
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e \hf ihA™ _j \ f gvr_  Z&\hgZAMWIb h]jZgbg _gby fhlmlvebrv mf_g
rZlv gZley~ghklv hi_gzZpthaf_glyx! kmlv jZ[hlu k mdZazl_eyfb \ kljmdImj
GZijbf_j \ h[s_f kemqgZ_ kljmdImju ~_j \h “"ey hi_jZpbb ~h[Z\e_
maeZ g_h[oh”bfh 1Zd _ gZclb f_klh ~h[Z\e_gby >ey wlh]h g_h[oh”k
ijZ\beZ ihbkdz f_klZ < kemqZ_ _bkébphpyhiogdd_gbyf \ maeZo |Ij
[m_Iky h[oh™ ~_j \Z dhlhjuc \ k\hx hq_j_"v I1zZd-jZdghfim\uihegylvky
gZijbf_j \]em[v beb \rbjv Dh]~zZ f_klh ~h[Z\e_gby [m~_I| hij_~_e_gh
dZdbf ba ihlhfdh\ klZg | gh\uc ma_e bebc gzdajbsf fh[Zkebh gy u\
dhj_gv ~_j_\zZ dzdbf ihlhfdhf klZzg_| ma_e dhlhjuc [ue dhjg_f ~h wlh]

3.Eh]bq_kdZy nhjfmeZ DGN dzZd fh®_ev hjb_glbjh\Zggh]h ]jZnZz

Kibkhggu_ kljmdImju fh gh ij_~klz\blv \ \b~A_ hjb_glbjh\Zggh]h ]j
\_jrbgu khhiI\_IkI\mx| Z4fe Zf ~"gdRbyayf f_"*m gbfb H[gZjm _gb_ ml_q_d
iZfylb k\h”*blky d ZgZebam ]jZnZ gZ gZjmr_gb_ k\ya_c

<[5] ij_"~ez]z_lky f_Ih~ bgl_jij_lZpbb hjb_glbjh\Zgghl]th ]jZnZ k bkih
_f DGNdhgtxgdlb\ghc ghjfzevghc nhjfu [me_\hc nhjfmeu WIlhl f_Ih~
gZ_lky \ ke_"mxs_f 7~ey dZ *hc iZju \_jrbg f_""m dhhjufb kms_kl\n
e _ggZy k\lyav kha”nzZ lky ~batxgdpby ba “\mo i_j f gguo GZijbf_j
j_[im hi \_jragl; [m~_| khhI\_IkI\h\ZIv eh]bg_kdh_ \ujZ]~gb_ \b"Z
X bx teh]bg_kdb_ i_j_f_ggu_ LZdbf h[jZzahf eh]bq_kdBy nhjfmezZ "e)
\Zggh]lh ]jZnZ ij_"~klzZ\ey_| kh[hc dhgtxgdpbx “batxgdpbc ]~_ dZ ~Zy
kKhhi\_IkI\m_I j_[jm ]jZnZ b khklhbl ba "\mo i_j_f_gguo NhjfmezZ DGN
khfhc [merh\jfhmem dhgtxgdlb\ghc ghjfZevghc nhjfu | _ ddhgtxgdpby "b
pbc hl "\mo i_j_f _gguo

DzZd ihdzZaBjghlZdZy nhjfmezZ h[ezZ”~Z_1 bgl_j_kgufb k\hckI\Zfb |_
k\hckl\h aZzdexqgzZ_lky \ Ihf qlh dz ~Zy ~batxgdpby k" _j bl jhigh h
| _evgmx b h~rg@l héppgmx i_j_f _ggmx qglh \ k\hx hq_j_%v ]1ZjZglbjm_lI
gbfhklv “"Zgghc nhjfmeu LZdZy nhjfmezZ bf__ | "\Z j_r_gby [_eh_ j_r_
NZy i _j_f_ggzZy ijbgbfz_| agZq_gb_ bklbgzZz b g_jgh_g_r_gb_ ]~_d
gZy ijbgbfz_1 agZq_gb_ dhfmez?kéb _hlhevdh wlb ~\Z § r_gby b gb h
ghlh ~jm]lh]lh Ih JjZn kgblZ _Iky[kX®evigh kbyevpif k\yazZgguf ]jZnhf
ihgbfz _Iky ]1jZn \ dhlhjhf dz"~Zy \_jrbgZ fh _1 [ulv "hib]gmlZ ba ~jn

g uv].
>ey h[_ki_qg_gby wlh]h mkeh\by_fjbtezZ\]|Ahljkyneam ~\Z ~batxgdlZ
dhlihju_ [m~ ml ij_~klz\dybhgzhjpiLgbg_gb_ h~bg khklhbblhevdh ba ihe
| _evguo i_j_f _gguo -Zhejdlhda hljbpzZl_evguo GZijbf_jz ~ey ]jZnz k A
fb : : khhi\_IklI\mxsZy DGN [m~_I bf_Iv \b~"
Z gzjglkeh_ h]ljZzgbg_gb_ [m~_|I \u]Jey” Iv dzd
Lzdbf h[jZzahf nhjfmeZz k qzjgh

[ _euf h]ljZgbg_gb_f yleyhdkpfdic\bikemqgzZ__keb ]jZn kbevgh k\yaZg
nhjfmezZ [m”~_1 \uihegbfhc

< wlhc jzZz[hl_ jzkkfzljb\zZ_lky ih~oh”~ dhlhjuc k\h~bl aZz*Zgm h[gZjn
iZfylb d ZgZebam ]jZnzZ ij_"klZ\eyxs_]h kibkhggmx kljmdIimjm gZ ij
k\yaghklb Ijhbkolth*tkl bkihevah\zZgb_f j_-raZdbvidgb6$Hkgh\gZy b"_y
azZzdexqZ_lky \ Ihf qglh g_\uihegbfhklv nhjfmeu mdzZaulZ_| gZ kbevg
liznz qlh \ k\hx hg_j_"v ]h\hjbl h[ hlkmlkI\bb ml_qdb izfylb WIlh ]Z
j_dlghklv k\ya_c f_""m we_Khgbdfd KlknwImjZo LzZdbf h[jZahf j_r_gb_
azZ”r"Zgb hij_~_e_gby nzZdlZ gZebgby ml_qdb iZfylb k\h”~blky d nhjfbjh\
DGN gZeh _gbx geljplh h]ljZzgbqg_gby ey ZgZebabjm_fhc kibkhgghc kI
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b ihke_"mxs_fm j_r_gaX" B¢y Ijb wlhf ijy*"&Z]JAEplkk_ rhjfb]j

\Zgby nhjfmeu \\h”~blv ki_pbZevgu_ ijZ\beZ dhlhju_ hd_ki_qb\zZxl kb
ghklv g_ azljz]lb\Zy hi_jZpbb ijh\h”*bfu_ gZ” kibkhqggufb kljmdImjzZfb
ihalheyxsb_ \uy\blv gZjmr_gb_ k\ya_c Z 1Zd _ khojZgvgb_ ijhf_"mlhi
1Z1Z h[jZzah\Zgby nhjfmeu ey \hafh ghklb ihbkdZ f_klZ hrb[db

JZkkfhljbf 1&zin]jzn khhI\_IlklI\mxsbc kibkhgghc kljmdImj_ =jZn khk
ba \_jrbg b jz[_j i_j\u_ hibku\zxl we_f_glu kibkhgglkdyklgmdImju \lh]j
f "m wilbfb we f glZfb Fhvgh\Xuhtbi&bl jrbgG]ljXnjZbgu hdhl
ju_ fh~_ebjmx!| i_j-mdagazZl _eb ojZgysb_ zZ~j_kzZ we_f Iglh\ kibkdz b
gu fh”_ebjmxsb_ g_ihkj_"klI\_ggh we_f_glu kibkdz

ImklIv={Vj} +fgh _kI\h i_j f-ggZ®azZl_e_c¢c o0jZgysbo zZz"j_kz we_f_glr

kibkhgghcdkiN={N} +fgh _kl\h Z~j_kh\ we_f_glh\ ojZglysboky \ ~"bgZf
qg_kdhc iZfylb

= g_jZpby nhjfmeu ijhbkoh”bl iZjZee_evgh k ZgZethahf ihevah\Zl_
lizffghlh dh”~zZ ijhf_"mlhqgu_ j_amevlZlu khojZgyxlkyh >ey ijh\_jdb
\Zgghc nhjfmeu gZ \uihbégbfblkam _ 1kyrBI$ F6Y.

| _j_~ ijh\_jdhc nhjfmeur®di$7%e f "h[Z\ey_Ilky d g_c "\E ~batxgdlZ Kk
klhysb_ ba \k_o we_f_gMbMghHgkI\ij_~klZ\eyxl kh[hc gzjgh_ b [_eh_
j_r_gby az”"Zqb 6%7

>batxgdl ij_"klzZ\eyxsbc h]jZzgbg_db_j\r\lwby [\eheyhyl ke_~"
xsbf h[jZahf "ey [_eh]lh j_r_ghby b

Ney q_jghlh j_r_idgdwhI\N~kI\m_| _dhebq

kKI\m we_f_glh\ fgsh" ZkhiZI\_1TkI\m_| dhebqg_kI\m we_fNglh\ fgh™_klI\Z

LZdbf h[jfZadmlh h]jZgbq_gb_ ihalhey_I| knhdmkbjh\Zlvky lhevdh gZ
r_gby dhlhjh_ ~Z | hI\_I gZ \hijhk h Ihf yl\ey_ Iky eb ]jZn kbevgh k\ya
3.1l ljbgpbi b ihjy*hd nhjfbjh\Zgby [me_\hc nhjfmeu ~8y ebg_cgh]lh h”g
k\yaghlh kibkdz

>ey h[gZjm _gby ihl_gphZeMbuodhlhju_ fhiml ijb\_kid d ml_qd2zZf i
fylb ijh\h”~blky \_jbnbdZpby dh~Z >ey wlh]h ijhba\h~blky ZgZeba
njzZ]f_glh\ dh”~Z dhlhju_ kh”_j ZIl hi_jZpbb gz~ "bgZfbdj_kdbfb kibkhc
Imjzf8] 1Zdbfb dzZd kibkdb kljhblky [me mdZikhd#Zmelz"Zelijhba\h”b
ky ijh\_jdZ k ihfhsvx j_r-agb\&8 7

>ey hi_jZpbc gZ» hrghk\yagufb kibkdZzZfb jZajzZ[hlZgu ijZ\beZ ij_h]Jj
DGN >ey ™ j_\v_\ kljmdImjzZ hlebqgZ _Iky Ilhevdh dhebq_kI\hf mdzZazIl_«

3.2.Kha”~Zgb_ kibkdZz

>ey khabBy kibkdzZ ijh]jZffbklm gm 'gh h[ty\blv mdZaZl _ev dhlhjuc
gZau\Zlv +HDG “h[Z\blv i_j\uc we_f_gl kibkdz mklzgh\blv k\yav k
ihexmdzZaXlwe f glZ kibkdZNJkEqg gb

>ey dZ ~h]h ~_ckl\by ijhbkoh”bl baf_g gb_ mhywmefu glgbbkharzZghb
mklZgh\le_gbb k\yab f_""m mdzZazl_e_f gm gh ~“h[Z\blv \ fgh _kI\Z 9
we_ f_MbN twlh fgh _kI\Z mdZazZl_e_c b h[t_dlh\ < nhjfmem ~h[Z\ey_|I

"batxgdl >ey h[_ki_qgq_gby kbevghc k\yaghlklby]phbhEe gh
| _ evgZy k\lyav f_""m dhgphf kibkdZ b mdZazl_e_ f gZ kljmdimjm Ijb
wlh [m~_| nhjfmezZ ijbgbfzZz_I \b" . J_amevlZl kha~zZgby

kibkdZ bah[jZ z®83Z jbk
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Jbk =jZn hibkaB& kibkhd khhI\_Ikl\mxsbc k]_g_jbjh\Zgghc nhjfme_

33.>h[Z\e_gb_ we_f_glZ \ gZqzZeh kibkdZz

ljh]ljZffbklm gm gh kha*Zlv-mdZfaglgmx ~ey gh\h]h we f _glZ b we
f_gl kibkdz ijh\_klb k\yab f_""m gbfb azl_f mklzZgh\blv k\yab f_""m
gh\uf wie glhf b we_f_glhf 1H[W f_""m 3UHYLRXV b gh\uf we_f_glhf
m~"Zeblv mdzZazl _ev 7PS

ljb mklZgh\e_gbb k\yab f_""m gh\uf we_f_glhf bNLH]'W kha”Zzlky w
t+dhebqg_kl\h m _ kha”Zgguo we_fNglh\nhghmeli\Z2h[Z\ety |Iky ~ba
xgdldhlhjuc khhI\_IkI\m_I| kha”Zgghc k\yab Baf_g_gb_aagZq_gby +HL
f_g_gb_ ~"batxgdlh\ dzd wlh ihdZazZughjfrg&z jbhkogbfz_| \b~

Jbk =jZn ihke_ \uiheg_gby hi_jZpbb ~h[Z\e_gb_ we_f_glZ \ gZqZeh kibkdz

34.>h[Z\e_gb_ we_f_glzZz \ dhg_p kibkdz

ljb "h[zZz\e_gbb \ dhg_p kibkdZzZ ijh]jzffbkilm gm 'gh kha”~Zlv mdZaZzZl_
\uc we_f_glZ mklZgh\blv k\yab f_""m gbfb aZzZl_f mklZgh\blv k\yab f
gh\uf we _f_glhf

DZd m _ [ueh mihfygmlh ijb jZ%kdhhj_gdbpbb kha*rZgb_ i_j_f_
guondZazZl_e_c b we_f_glh\ kibkdZ g_ \uvaulZ_| baf_g_gb_ nhjfmeu |
gbb k\yab f_""m gh\uf we_f_glhf b 1H[W,; kddtHpdkyfw'e efbjgi I
gh\uc we f _gltdftebqg_klI\h m°_ kha”Zgguo we KN glAEdbgE[jkI\Z
ahf \ nhjfmem [m”_I| ~h[Z\e_g “batxgdl dhlhjuc khhI\_IklI\m_I kha?”
LZd"_ gm gh baf_gblv klyab ihke_"g_]h wendfZgZZ kyi cHiHD @ghc
jZw\ey |ky “hihegbl_evghc dhlhjzZy h[_ki_gb\Z_1| kbevgmx k\yaghklv

GZ jbk bah[jZz  _gu ]jZn fh”_ebjmxsbc kibkhd Z |zd _ khhI\_IlklI\mx
nhjfmeZz .

Jbk =jZn ihke_ \uiheg_gby hi_jZpbb "h[Z\e"gb_ we_f_glZ \ dhg_p

35.>h[Z\e_gb_ we_f_glZ \ mdZazggh_ f_klh \ kibkd_

>ey \uiheg_gby *"Zgphd gmjgh kha*Zlv imidZaggnrmew HPS b g
\uc we_f_gl mklzZgh\blv klyab f_"~m gbfb gZclb f_klh "h[Z\e_gby gh
mklZgh\blv k\yab f_""m gh\uf we_f_glhf b 1H[W 3UHYLRXV b gh\uf
wlh]h "himkdzZ_|ky m~Ze_ ghdZiefyl T Ry hc

KharZgb_we f glZ beb i j f gghc g_ \uaulZ_| baf_g _gbc \ nhjfme
kibkdz 1zd"

_gbdzdb_ k\yab g_ baf _gyxlky ke_ _~h\Zl _evgh nhjfmezZ t
ljb mklZgh\e_gbb k\yab f_"m gh\uf we_f_glhf bNNH[Wkkha"*Zzlky we _
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hi\_Ilkm_| dhebqg_klI\m kms_klI\mxsbo we Nf_glhd fgh nikjfidem »
[Z\ey_Iky ~“batxgdl dhlhjuc khhI\_IklI\m_I gh\hc kl\yab G_h[oh”bfh b:
BUHYLRXV b 1H[W gZ k\yav f_""m 3UHYLRXV b gh\uf we_f_glhf

GZ jbk bah[jZz _gu ]jZzn fh”_ebjmdstzcIkibk khhl\_IlklI\mxsZy _fm

nhjfmeZz

Jbk =jZn ihke_ \uiheg_gby hi_jzZpbb "h[Z\e_gb_ we_f_glZ \ mdZazZzggh_ f_klh \ kib

36.M"Ze_gb_ mdZazZggh]lh we_f_glZ ba kibkdZz

>ey m~Ze_gby ijhbal\hevgh]lh we_f_gliZ_Baekibkd Zidphdghf hklh
we_f_glZ dhlhjuc g_h[oh”bfh m~Zeblv azl_f kha~Zlv Ykihfh]Zl_evgm
mdzZazZl_ev 7PS b mklzZgh\blv k\yab f_"*m gbfb baf_gbyv klyav f_""m
_fuf gz 1H[W Ihke_ wlh]h “himkdZ_Ilky m~"Ze_gb_~web f jglZ kibkdZ b

kmjkhliba i_j f_gohZazl_ey 7PS
Iljb mklZgh\e_gbb k\yab f_"~mdZjpadl gghfc7PS b m~Zgy_ fuf we f_
Ilhf g_h[oh”bfh kha*zZIw wehfhgdc ij_~klzZ\ey_| kh[hc-i_j_f_ggmx

mdzZazl_evkhM\_TkI\m_1 dhebq_kI\m m™_ khkavZglguouwvah f_
ke_ wlh]h ijhbkoh”~bl "h[Z\e_gb_ \ nhjfmem “batxgdlZ ykhhI\_Ikl\mxs_
ab

Ke_m_I| h[jZlblv \gbfZgb_ qlh ijb "h[Z\e_gbb IZdhc k\yab 1]jZn i_
kbevgh k\yazZgguf Z 1Zd _ wlh ijb\h”*bl d hrb[d_ \ ngghfene_ >ey j_r_
ijh[e_fu ijb ijh\_~_gbb k\yab f_""m ghhhtZa gl fegfybcm _ kha~zZgguf
we_ f_glhf kibkdZ g_h[oh”~bfh ijh\_klb “hihegbl_evgmx k\yav ba ihke_"

kibkdz d i_j_fmggraZl _ex LZdb_ k\yab “ey gZley~ghklk [mAml \u”_e\
guf p\_lhfljbf_j ij_~klZ\e_g gZ jbXhjfmeZ ijbgbfz_ | \b~
Jbk Ijh\_~_gb_ k\yab f_""m gh\hmdZaZl eeglfcb kms_kl\mxsbf we_f_glhf kibkdZz

Baf_g _gb_ k\lyab f_""m we_ f glZfb B3UHYLRXV b 1H{W hljZz " Z Iky
e _gb "batxgdlZ wlbo "\mo we_f_glh\ M~Ze _gb_ we_f glZ kibkdZ \uat
ba nhjfmeu \k_o kl\yaZgguo k wlbf we_f_glhf “batxgdlhkh b jz[_j khhl\_
ke ~gbc rzZ] hi_jZpbb g_ \uaulZ_ | baf_g_gbc \ nhjfme_ WIh k\yaZgh
g_h[oh~bfu_ ~Hatkgad[jZ m _ [ueb m~"Ze_gu gZ ij_~u“ms_f rz]_

GZ jbk bah[jZz" _gu 1jZn fh”_ebjmxsbc kibkhd Z |zd _ khhI\_IlklI\mx
nhjfmeZz
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Jbk =jZn ihke_ \uiheg_gby hi_jZpbb m~”Ze_gb_ mdzZazZggh]lh we_f_glZ ba kibkdZz

3.7.M"Ze_ghbhke_"g_]h we_f_glZ kibkdz

>ey m~"Ze_gby ihke_~g_]h we_f_glZ gm 'gh k*_eZlv h[oh” kibkdzZ ~
j_kzZ ihke_"g_]lh we_f_glZz m~Zeblv _]1h b ijbk\himdZagdgegby 18// it
gh\hfm ihke_"g_fm we_f_glm \ kibkd_

ljb nhjfbjh\Zgbb ]jZnzZ b rMbpfm&ubkdZz g_ ijb\h”bl d baf_g_gbyf
M~rZe gb_ ihke_"g_]lh we_f_glZ kibkdzZ Ij_[m_I m~Ze_gpy ba nhjfmeu
aZgguo k gbf “batxgdlh\ b jz[_j khhI\_IkI\_ggh 1Ijbk\h -gb_ agZq_gby
mdZazl_ex gh\h]h ihke_~g_]h we_f_glZ kotbkdKblgvgmclkhyalkihljb
liznz Ke_~h\zZIl_evgh |j_[m_Ilky ijh\_~_gb_ ~hihegbl_evguo k\ya_c f_
we_ f _glhf b mdzZzazl_eyfb gZ kljmdIimjm

GZ jbk bah[jZz _gu ]jZn fh”_ebjmxsbc kibkhd Z IzZd _ khhI\_lkl\mx

nhjfmeZz

Jbk =jZn ihke_ \uiheg_gby hi_jZpbb m~Ze_gb_ ihke_"g_]lh we_f_glZ kibkdz

38.M"Ze_gb_ i_j\h]h we_f_glZ kibkdZz

ljb m~Ze_gbb i_j\hl]h we_f_glZ gm gh kha~Zlv \kihfh]Zl_evgmx i
mdZaZl _ev 7PS b mklZgh\blv k\yab k i_j\uf wekIlfZghhbly Kkibkd_ azl_f
ab f_""m i_j_fnghazl_e_f +HDG b we_f_glhf 1H[W Ihke_ wlh]h fh'g
we_f_gl ba kibkdZ b hk\h[h2th4 ij_jkrhjlgutddazl_ey 7PS

>ey mklZgh\le _gby k\yab f_"“mdzZajZlf ¢ggth@PS b i_j\uf we f_ glhf
kibkdz weVif_dhlhjuc fh”_ebjm_I| i-mdZggmxivkh]™\_Iki\rh_I d
ebg_kI\m m” _ kms_klI\mxsbo we_fVglhXefgh '\ kihZfmem ~h[Z\ey_ Ilky
"batxgdl fh”_ebjmxsbc gh\mx k\lyav MklZgh\e _gb_ -k\yab f_""m i
mdZazZl e f +HDG b we_ f_glhf BHpWhsMxbRbOhZbe gby ~batxgdlZ hl
wlbo "\mo we_f_glh\ \ nhjfmem M~*Ze_gb_ we_f_glZ kibkdZ \uvau\zZ_]I
fmeu b ]jZnZ \k_o k\yaZgguo k gbf “batxgdlh\ b jz[_j khhI\_IkI\_ggh
j_kmjkhitbrai_j_f_goldZzazl_ey 7PS baf_gywWlhnhjjimleoh~bl ihl
fm qglh \k_ g_h[oh”bfu_ “batxgdlu b jz[jZ m _ [ueb m~"Ze_gu gZ ij_"u’

GZ jbk bah[jZz  _gu ]jZn fh”_ebjmxsbc kibkhd Z |zd _ khhI\_lklI\mx
nhjfmeZz

Jbk =jzn ihke_\uiheg_gbymhizéZgbb i_j\h]h we_f_glZ kibkdZ
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39.1jbk\h_gb_ gh\h]h agZq_gby-indZ&d2Zdghg +HDG JZa[hj b mkljZg
gb_ ml_qdb izZfylb

JZkkfhljbf kblmZpbx dh]*Z ihevah\Zl_ex g_h[oh~bfh ijbk\hblv i_
mdZazZl_ex +HDG gh\h_ agZqg_gby qlh[jmnkd#hZarZlZew &Z[kljatd]rmk
ke _"mxs_]lh we_f_glzZz kibkdZz G_h[oh”bfh mklZgh\blv gh\mx k\yav f_°
mdZazZl_e f +HDG b i_j\uf we_f_glhf kibkdZ gZ-kdyaAarZF_e~h i_j f_gc
+HDG b \lhjuf we_f_glhf kibkdZ =jZn ihke_ \uiheg\gbgui_j _azZibkhb
gZ jbk nhjfmezZ bf__1I \bA

Jbk =jZn ihke_ \uiheg_gby i_j_aZibkb k\yab

Klhbl hif_Iblv glh “h we_f_glZ kibkdzZ 1 [hevr_ g_evay "h[jZlvky
we_f_gV¥hbhed, WIh kb]JgZebabjm_I| h Ihf qlh\kyi_lky]kbreygh yk\
azZzgguf Ke_~h\zZl_evgh nhjfmezZ [m~_| bf_Iv j_r_gb_ qglh \ k\hx hqg_]
Ilhf qglh kms_kI\m_1 ih~I\_j"*_ggZy ml_qdZzZ izZfylb

>Ze__ [m~_Il jzkkfhlj_g ijhp_kk hij_~_e_gby h[t_dlZdghrb[db b ihbkd
db \ dh”_

>ey bkijZ\e _gtbpdbhrgm > gh kha”Zlv \kihfh]Zl_evgm&kZaZl fegygmx
7PS ijbk\h_gb_ ¢ agZq_gb_ Z~j_kZ i_j\h]h we_f_glZ kibkdz K~_eZzZl
"h ijbk\h_gby gh\h]h agZq_ghhyZajZlf egyghdtd DG

>ey mklZgh\le _gby k\yab f_"mdZajZlf e;gh/cP 8fbwie ji_glhf
kibkdZ kha~rzZzlkwiwdhfhpdc hibku\zZ | i_-jm#f ZgagZnh xeivk h]MA _
k\m_I| dhebq_klI\m m _ kha”Zgguo w¥_flhkleh\ wgh]hki\\Bhjfmem »
[Z\ey_Iky ~batxgdl fh”_ebjmxsbc gh\mx k\yav LZd _ ~“h[Z\ey_Iky \Ki
k\wv f_""m we_f_glhf kibkdZ agZq_gb_ Z~j_kZ dhlhjh]h [ueh ijbk\h_g
mdZaZl_ex +HDG b \kihfh]zl_ewghZcaZl] & QgkPS

ljbf_j mkljZzg_gby ml_qgdb izZfylb ij_*klZvehjgmeZ jbfk | \b~"

Jbk =jZimke_ mkljZg_gby ml_qgqdb iZfylb \ualZgghc g_\_jguf ijh\_~_gb_f klya_c
4. 1hbkd f_kIZ hrb[db

AZ"ZqZ ihbkdZ f_klZ \hagbdgh\_gby hrb[hd \ klZIbgbkdhf ZgZeba_
\bZevghc ihkdhevdm bgh]~Z dhgklZlbjh\ZIlv nZdl gZebgby hrb[db ihe
iha g f hgZ ihy\ey_ Ilky



KzZfuf ijhkluf ijbf_jhf ml_qdb izZfylb fh™ _| kem blv kblmZpby dh]”
\ur_e_gZ iZfylv ih”™ h[t_dl izZfylb :~j_k wlh]h h[t_dIZ [ue ml_jyg >Zg
g_ [ue gZklvx kibkdzZz k wlbf h[t_dlhf g_ kms_KkI\m_I| k\ya_c Hij_"_
hrb[db \ wihf kemqgZ_ k\h”"blky d ZgZebam gZeb§Aynh[fme&lh\ ba fgh _k
Gh glh ~_ezlv _keb k we_f_glhf kms_klI\mxI| k\yab hg _yley_ Ilky gZklv
j_\Z gh ~h g_]h [hevr_ g_evay ~h[jZlvky k ihfhsvx mdZaZl_e_c"

Ijb bkke_~h\zZgbb ijh[edZuf ikbXk hrb[db [ueh k”_eZgh ij_"~eh _gb_ il
j_r_gbx ~Zgghc az~Zgb \ kemqzZ_ dh]*Z [ueb gZjmr_gu k\yab f_""m
beb ~_j_ \_ b zZ”~j_k h~rghlh ba maeh\ [ue ml_jyg WIhl ma_e fh _| [ul
beb ih~A”_j \hf ~h dhlhjuo [hevr_ gbavjdehMh[jkilvk¢gZz beb dhjgy *
j_\z B~_y azZdexqZ_lky \ Ihf qlh _keb gZ h[t_dl [hevr_ gbglh g_ m¢
h{t_dl [ue gZklvx kibkdzZ beb ~_j \Z 1Ih hg -[mh}frhamhMbévdh &$7
hljbpZgb_f ke_~h\Zl_evgh gZc”_ggh_ j_r_dihl\ [hkMNnxistmx j"ZIv k
_fm i_j_f_ggmx kh agZq_gb_f \ Th \j_fy dzd ~jimkldhevdnf_ggu_
ml_qdZ iZfgtb[dZ nzZdlbg_kdb g_hJ[jzIbfzy \ jzfdZo \uiheg_gby dh”Zz
gZclb f_klh ]~_ \i_j\u_ ijhbahrez ihl_jy wlh]h h[t_dIEZm L d khleZkc
ij_~ihez]lzZ_Ilky qlh nhjfmeZ kljhblky \f_kl_ k ZgZebahf dh*"zZ gz dz *I
nhjfmem fh gh khojzZgylv “ey \hafh ghklb \ha\jzlZz qlhjk®_eZ_| \hafh’
gmx ijh\_jdm dh”Z \ ijhba\hevghf fhf_gl_ >Zgguc ih?oh” ihfh  _| h[gZ
imeyjguc”géd_dh g_ _"bgkl\_gguc Ibi hrb[hd \ jZkkfZljb\Z_ fuo kljmdIm
wlhf ih"oh” hkgh\u\Z_|ky gZ ZgZeba_ ihkljh_gghc nhjfmeu b ihemqg_«
glh yley Iky wnn_dlb\guf \ jZfdZo ij_~eh” _ggh]h Ze]hjblfZ ih h[gZjm
iZfylb

Gh ~zZ° _ \ 1Zdhf kelimgfh” _| [ulv azZljm~gbl_evguf ihkdhevdm dh”" f
bf Iv fgh  _kl\h \ZjbZglh\ bkiheg_gby \ aZ\bkbfhklb hl jZaebgguo mke
keh gu_ kbglZdkbqgq_kdb_ dhgkljmdpbb qlh Ij_[m_I| bkihevah\Zgby *

bgkljmf_glh\ ~ey klZlbq_kdh]h ZgZebaz dh"Zz
GZ jbk ijb\_7zg ijbf_j dh”*Z kh~_j Zs_1h ml_gdm izZfglb ijb jZ[hl_ k
guf hrghk\yaguf kibkdhf

Jbk 1jbf_j dh~Z kh~_j Zsbc ml_qgdm izZfylb ijb jZ[hl_ k ebg_cguf hAghk\yaguf kibkdh

< wlhf ijbf_j_ ijhbkoh”bl dhjj_dlgh_ ~h[Z\e_dhmad WMeeH\m kibkdZz
Ilhf Z azl_f "h[Z\e_gb_ k hrb[dhc Hrb[dZ k\yaZzgZ k |_f qgqlh mdzZaZzl_
gZgbgZ | hlke_“b\zZlv izZfylv aZo\lZq_ggmx ih” gh\uc h[t_dl dzZd wl
iZg__ AZlI_f mdzZazl_ev WPS dhlhjuc hlke_"b\Ze khaZzZgguc we_f_g
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dbf h[jzahf fu bf__f ml_qgdm iZfylb ijb dhlhjhc we_f_gl y\ey Iky qZ}
bf 1 k\yab k _]h we_f_glzZfb gh ~h g_]h [hevr_ g_evay ~h[jZIvky K il
e_c

=jZznu fh”_ebjmxsb_ kibkdb ijb dhjj_dighf ~h[Z\e_ghb "\mo we _f_¢
\m ij_~klZhegd jbk Nhjfmeu ~ey dzZ ~hc kljhdb ihke_~h\ZI_evgh kljh
khleZkgh lhfm dzd wdh hibkzZgh \

Jbk =jZnu khhI\_IkI\mxsb_ i_j\hfm b \Ihjhfm ~h[Z\e_gbx we_f_glh\
Ihke _ i_j\h]lh "h[Z\e_gby nhjfmeZz \uley”bl ke_"mxsbf hj
ihke _ \lhjh]h "h[Z%e _gby

JZkkfhljbf ih~jh[g__ ~h[Z\e_gb_ ijb\h*ys__d ml_qd_ iZfylb Ihke
gh\hlh we f glZ ih® mdzZzazl_e_ f WPS ijh\h*blky k\yavijf_""m gh\uf we
\uf we_f_glhf kibkdZ dzZd whbikdZalhghkdplmzZpbb khhlj_IkI\m_1 nh
fmeZz

Jbk Kha”Zgb_ klyab f_“~m gh\uf we _f_glhf b i_j\uf we f_glhf kibkdZz

AZl_f \f_klh h[gh\e_gby mdzZazl_ey (OHP+ gZ gh\luchi_j\uc we_f_gl
bkoh”bl h[gme_gb_ mdadZ4lbfenw [i(R8f "~h gh\h]h we_f_glZ [hevr_ g_¢
A"h[jzZlvky k ihfhsvx mdZazZl_e_c WIlh ~_ckI\bN hjfdZeaZ gjb hg[Z jbk
1Z_1 \b~



Jbk > _ckl\b_ ijb\h~Ays__ d ml_qd_ izfylb

>ey hij_~_e_gby gZebqgby hrbrhxkb nilhjkhlemgg_h[oh”~bfh ijh\_jblv
SAT-j_rZl_e_f D g_c "h[Z\ey_Ilky hljZgbg_gb_ \ \b”_ g_kgh]h b [_eh]h
eb j_r_gb_[m”~_I gZc”_gh wlh kb]JgzZebabjm_I h Ihf qldp \ ijh]jzff_ kmn
dz izfylb b g_h[oh”dZblb >ey blh]lh\hc nhjfmeu

[mM~_1 gZc™_gh j_r_gb, , , .

KhlezZzkgh ij_~eh _gbx ih ihbkdm f_klZ ml_qdb Huge_ mlojyg h[t_dl
Abfh gZclb ij_~u~rhkishygtkh nhjfmeu ijb dhlhjhf ~h wlh]hhh[t_dIZ fh gh
[jZIvky k ihfhsvx mdZaZl_e_c <_jgm\rbkv d khklhyghbi®, bah[jZ zgghf
ih nhjfme_ e_]dh hij_~_eblv qglh “h wlh]lh h[t_dIZ fh ghZz*h[jZlvky Kk ih
| ey WPS 1jh\_jyxlky “batxgkillu ogdqdblgldiyu  ml_jygguc h[t_dl \oh”bl
[_a hljbpzZzgby ijhba\h”blky ihbkd IZdhc ihke_"h\Zl_evghc p_ihqdb ]’
jbpzZgb_f yley_ Iky mdzZazl_e_f < ijb\_7~zgghf ijbf_j_I1Zdbf _~bgkl\_gg
Ihf [m~_|I Lzdbf h[jzahdkah”bl hij_~_e_gb_ f_klZ ml_qdb iZfylb

AZdexqg_gb_

< nZgghc jZ[hl_ jzajz[hlZzg Ze]lhjblf klZIbg_kdh]h ZgZebaz ijh]jzf
ihalheyxsbc h[gZjm b\Zlv ml_qgdb iZfylb \ ~bgZfbg_kdbo kljmdIimjZo
Ibiz 1j_"ezZ]lZ fh_ j_r_gb_ hkgh\Zgh gBE]mdjkdhtZgbjdmeu DGN
Ney ZgZebabjm_fh]lh mqzkldzZ dhazbZpglr _gbb 6%$7

JZajzZ[hlZgu ki_pbZevgu_ ijZ\beZ ihalheyxsb_ h[_ki_qblv \Z gh_
2SAT-azZz”Zgb 1Zdh_ dZd kbevghk\yaghklv 1jZnzZ y\eyxsglhky bgl_jij_I.
ghc kljmdImju hifbgwlgZjmrZxsb_ hi_jzZpbb ijh\h~bfu_ gz~ kibkhqggu
kljmdImjzZfb gh ihalheyxsb_ h[gZjm blv gZjmr_gb_ k\ya_c

lj_~eh” _gguc ih?~oh” ijh]jzffgh j Zebah\Zg \ \b~_ ZgZebaZlhjz
B\WKRQ h[_ki_gb\Zxs_]h \uiheg_gb_ wlZih\ Ze]lhjblfihezgZebaz < j_z
ah\Zgu [b[ebhl_dwW]&ep bglZzdkbq_kdh]h ZgZebaz & [dh~Z k ihfhsv:
kljzdlgh]lh kbglZzdkbqg_KHH]hz~4d\Z-j6$Z1_ev ba fPIFRVDW
amevlZl_ ZgZebaZlhj kihkh[_g mdzZazZlv ml_jyggu_ we_f_glu “bgZfbc
kibkhqghjl IZ 1Zd"_ gZclb f_klh hrb[db
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TELEGRAM -;HL >EY AG:DHFKLBGL?J?K:F

K_j_og: IZohfh%Zz=
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
dehaekx@gmail.com, pakhomovaeg@yandex.ru

<\_"_gb_

< kh\j_f_gghf fbj_ khpbZevgu_ k_Ib b f_kk_g”*gmu bjpaxl agZqbl_e\
ih\k_~g_\ghc "bagb h[e_]qzy dhffmgbdZpbx b h[f_g bgnhjfZpb_c L
hg_gv [hevrhc ihimeyjghklvx ihevam _Iky f_kk_g”~ " _j 7THOHJUDP H[mk
glh hg bf__1I \ukhdbc mjh\_gv [_ahiZkghklb rbjhdb_ nmgdpbhgZevgu_
ijhkl bkihevah\Zgbb < gzZklghklb 7HOHJUDP ihalhey_| ~hklZlhggh
[hlh\ 7HOHNIUBWRIh Z\IhfZlbabjh\Zggu_ ZddZmglu dhlhju_ fhlml ij_~
eylv ihevah\zZl_eyf jZaebqguc nmgdpbhgZe Bo kha”Zgb_ b bkihevah
\k_ [he__ ihimeyhgbfhk zZ\IhfZlbazpbb ijhp_kkh\ ij_~hklZ\e_gby b ihl
bgnhjfZpbb

P_evx ~"Zgghc jZ[hlu y\eyeZkv jZajZ[hldZ b[hlZebeayZ alygy 7THOHJUL
dhfklI\ ih bgl_j_kzf ;hl ~he _g ij_~hklzZ\eylv ihevah\zZl_eyf \hafh ghkl
_"bghfure_ggbdh\ b h[sZdvkZ kkghfti_ h[sbo bgl_j kh\ ~ZezZy ijhp_kk &
dhfkI\Z [he__ m”~h[guf b wnn_dlb\guf

< jZ[hl_ [m~ml jZzkkfhlj_gu hkgh\gu_ ijbgpbiu ihkljh_gby b nmgdpbl
Telegram[hlh\ f_Ih”u h[jZ[hldb khh[s_gbc b dhfzg”r Z Iz& _ \azZbfh”~_ck
ahc "Zgguo deyghwyzbgnhjfZpbb h ihevah\zZl_eyo b bo ij_"ihgl_gbyo

Bkihevah\zZgb_ [hlZ ~ey agzZdhfkl\ ih bgl_j_kzf iha\lhebl ihevah\ZzZlI
jblv djm] h[s_gby gZclb gh\uo “jma_c b iZjlg_jh\ ey h[sbo m\e_q_gkt
jZajzZ[hldZz 1Zdh]lh [hlZ kihkh[kI\ImjlfhRdguogbxogheh]bc b ijZzdlbg
kdhfm ijbf_g_gbx agzZgbc \ h[eZklb ijh]jzffbjh\Zgby b jEajz[hldb khpb
eh™ _ghbc

1. Kl _d I _ogheh]bc

>ey jZajZ[hldihlg@ZJue \u[jZg yaud ijh]jZffbjh\Z@bydhIWjKIRQ
hlebqzZ_lky k\h_c ijhklihlhc oWhlhrx odlgdZzb rbjhdbfb \hafh ghklyfb \
h{ezklb jZajzZ[hldb ijbeh _gbc LZd _ [ueb bkihevah\Zgu [b[ebhl_db

taiogram = [b[ebhl_dZ [ueZ \u[jZgZ \ k\yab k | _f qlh __ j ZebaZpby

Zkbgojhgghc ih mfheqzZzgbx Z agzZgbl ijhljzffz [m2_I| h[jZ[Zlu\Z]
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pbx ]JhjZa”h [uklj__ LzZd _ [b[ebhl_dZ iha\hey_ | bkihevah\Zlv fZr
gbc #]
tasincio + [b[ebhl_dZ g_h[oh”~bfzZzy ~ey Zkbgojhgghc jZ[hlu kZfhc ijh
:kbgojhgghklv ijh]jzffu hqg_\b”gh memqgrbl _[5lijhba\h”~bl_evghklv
tdotenv £ [b[ebhl_dWa\heyxsZy azZ]jm Zlv i_j_f_ggu_ hdjm _gby ba n:
HQY WIlh m~h[gh b [_ahiZkgh | d iha\hey_| ba[_VvZIlv 0jZg_gby
guo ~Zgguo \ hildjulhf dh”_
tasyncpg + \ukhdhijhba\h~bl_evgZy [b[ebhl_dzZ 7~ey Zkbgojhggh]h ~h
3RVWJUHG64/ WIlh hnB gibrelg]lw \azbfh”_ckl\by [hlZ k [Zahc ~Zgg
ijb \uiheg_gbb azZijhkh\ b ojZg_gbb bgnhjfZpbhb
tpillow £[b[ebhl_dZ ~ey h[jZ[hldb bah[jZz _gbc gqglh ihalhey_ | [hIm hi
h[jZz[Zlu\ZIv ]jZnbq_kdb_ ~Zggu_ b \bamzZevgh \azbfh~_ckl\h\ZIlv
eyfb
2. NmgdpbhgZzZe [hlZ

K ihfhsvx dhfZzgru VWDUW fu gZqbgzZ_f h[slgbvak\pHllfv jbk
gZ bfz_| dgl@dlgqzlv ~Ze__ ijhbkoh”bl ijhp_kk j_]bkljZpbb

Jbk KIZjlh\h_ hdgh [hiZ

WIZi j_lbkljZpely gZqZeZ bkihevah\Zgby [hlZ ihevedlibZ|l _ev ~he g
ijhp_kk j_]bkljZzpbb G _h[oh”bfu_ rZ]b
l.lhevah\zZl _ev aZimkdzZ | [hlZ b"gZZb&Av | dghidm
2.;hl azijZrb\Z_| m ihevah\zZl_ey bgnhjfZpbx h _]Jh bf_gb \hajzZk
ijh b\Zgby bgnhjfzpbx h k_[_ \u[hj k\h_]h ihezZ \u[hj dlh bgl._

1Zd" [ehd k bgl_j _kzfb dhlhjuc fh>_I \u[jZIv2iBevah\Zl_ev jbk
3.lhevah\Zl_ev gZ bfz"Ihdghidtilvhke Ih]h dzd ijhr_e [ehd k
bgl_j_kZfb

4. lhevah\zZl_ev hlijz\ey_I k\hx nhlh]jZnbx beb \b”_h

>Ze__ \Zf ijboh”bl khh[s_gb_ hzgd_I|glmAidr&g_gZ khjhkv[hc h"
ANZIv ihMN_j 2 _gby hl Zz~fbgbkljZIhjh\

lhemqg_ggu_ k\_" gby khojZgyxlky \ [Za_ "Zgguo b bhkihevamxlky \
bkdz ih”oh”ysbo kh[_k_"gbdh\ Knhjfbjh\Zgguc ijhnbev ihevah\Zl_e
NZevg_cr_f ihkfhlj_Iv b hlloerhigihklid_  kdhjj_dlbjh\Zlv
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Jbk ljhp_kk j_]1bkljZpbb

Jbk l1jhp_kk j_]1bkljZpbb \u[hj bgl_j_kh\

J_]bkljzpby "guc wlzZi dhlhjuc ihalhey_ | [hIm ij_"eZ]Zlv ihevah\.
gZb[he__ ih”"oh”~ysb_ \ZjbZglu ~ey agZdhfkl\z

WIZi \_jbnbdZpbb Zigkeaz\_jr_gby ijhp_kkZ j_]bklpZpbb Z~fbg
kljZlhjm ijboh”bl ibkvfh k [Zah\hc bgnhjfZpb_c h ihevah\zZl_e_ bfy \
nhlih jbk :~fbgbkljZlhj \_jbnbpbjm_| ZddZmgl gh\h]h ikevah\ZIl_ey be
ey | ihevah\zZl_ex khh[s_gb_ h g_h[ohtbafBkibgihdblyjghdd u WIlh
iha\hey | m[_~blvky \ ih*ebgghklb ihevah\Zl_e_c¢ b ij_~hl\jZlblv kha?.
ZddZmglh\
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Jbk <_jbnbdZpby ijhnbey

Ihke_ \_jbnbdZpbb ihevah\zZl_ex ijboh”~bl ibkvfh qlh _]h ijhnbev
ih~I\_j°~_g b hg fh _| ihemggvahgghvky [hlhf M ihevah\Zl_ey ihyleyxlk
A\ _dghidb :gd_lu b Ihkfhlj_Iv B)hnbev jbk

Jbk Ijhkfhlj Zgd_I| beb ijhnbey

JZkkfhljbf ih~jh[g__ bgnhjfZpbx b \hafh'gu_ ~_ckl\by ijb \u[hj_ dZ
wlbo dghihd

Fhc ijhnbew ijhnbe_ fh ghhwth¥y \hajZkl bgnhjfZpbx h k_[_ gZk
e_gguc imgdl b dg&iidFhbkrjmayBaf_gblv Bfpaf_gblva\h
jZkl4) Baf_gblv nhlh ®Balf_gblv |_dkl h[6) Bfgf _gblv bgl_j_ku
7Y MrZeblv ijhikbelwfhsvx IZdh]l]h nmgdpbhgZe&vibévalh\hafh ghklv
j_"zZdlbjh\zZIlv k\hx Zgd_Im

Jbk Fhc ijhnbev
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ljhkfhlj Zgdlhke_ ijhp_kkZz j_]bkljZpbb ihevah\zIl_eh fh _| gzZqZlv
kfzljb\zZlv Zgd_lu ~“jm]bo ihevah\zZl_e_c hli\_g2tshblihdhamgll_j_kzf
Zelhjblf qglh[u gZclb iZwiheysbo kh[_k_~gbdh\ ~ey ~Zggh]lh ihevah\ZlI
ljhp_kk ihbkdzZ ih"oh”ys_c¢c dZg”"b”"ZImju ey h[s_gby ijhbkoh”~bl ke_*
ahf
1.:e]hjblf ihbkdz hij_~_ey_| ihevah\zZl_e_c¢c m dhlhjh]l]h k \zZfb _Kkl
h~bg h[sbc bgl_j_k b kh\iz~Z_| \u[hjhijhénmqglggbyu bf_ggh
wlbo ex”_c \u m\b~bl_ ijb ijhkfh¥)_ Zgd_I jbk
2.1jb ihyle_gbb Zgd_Ilu m ihevah\zZl_ey _klv q_luj_ \ZjbZglz ~_cklI\
j_Zebamxlky gz ZIb_f khhiI\_Ilkl\rd»esthod dfljiidlv khh(s
gb_ AbaezZcd ijhklklyheblky Zgd[h2vr] g_ ihdZau\Zlv wlh]h
qg_eh\_dz
3.lhke_ hlijz\db eZcdZ beb khh[s_gby \u[jZgghfm \Zfb ihevah\Zl_e:
ibkvfh k m\_~hfe_gb_-fh gllth ckelhcdgme b hg fh _| hH\_Iblv \azZbfg
klvx beb ijhebklzZlv q_eh\_dZ jbk
4. ?kebgl_j_k ihevah\Zl_e_c hdzZaZeky \azbfguf Ih fh gh ~h[Z\blv i
ey \ “jmavy b gZqZlv B)s_gb_ jbk

Jbk 1jhkfhlj zgd_|I

Jbk M\_~hfe_gb_ eZcdz
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Jbk >jmavy

lhbkd kh[_k_~gbdh\ hkgh\Zg gZ ZgZeba_ ij_"ihql_gbc b bgl_j_kh\
glh iha\hey | [him ij_"eZ]Zlv dZqg_kI\_ggu_ b bgl_j kgu_ \ZjbZglu "ey
1Zg_ev Z~fbgbkljaMhizZfbgbkljzlhjz bf_xlky A\ lhddhlijdHv
azZzy\db b Ihkfhlj_Iv “Zeh[ul_jbZy'ey \_jbnbdZpbb gh\wo ihevah\
| _e_c \lhYey ijhkiffZ “Zeh]

Jbk 1Zg_ev Z~fbgbkljZlhjz

H ijhp_kk_ \_jbnbdZpbb ZddZmglh\ m _ Jh\hjbehkv j€g__ JZkkfhlj
oh~bl ijb gz Zlbb dghidb ~ey ijhkfhljz “Zeh[ Ihy\ey Iky khh[s_gb_ k
Ihf dzZdhc ihevah\Zl_ev ih Zeh\Zeky jhgiZgdhlheuZd  fbgbkl]

Ihj bf__I \hafh ghklv ih~I\_jAblv beb hlfelyblv “Zeh[m

Jbk @Zeh[Z
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;_ahiZkghklahizkghklv ihevah\Zl _e ¢ y\ey |Iky h”rgbf ba hkgh\guo i
Ilh\ [hlZ ~ey agzZdhfklI\ Ijb khathdBb"&iH il JkiD &_idZkkyg Mk lebh
[ueb ij_"ijbgylu ke_"mxsb_ f_ju

1.<_jbnbdZpby ijhnbdbgbkljZlhju ijh\_jyxl b \_jbnbpbjmx| dZ "~uc
ijhnbev WIlh iha\hey_| m[_”~blvky \ ih*ebgghklb ihevah\Zl_e_c b ij_~
a"Zgb_ n_cdhluo ZddZmglh\

2. <hafh'ghklv ih*"Zlv "Eeha@hevah\zZl_ev fh™ | ih"ZehWwlvky gzZ *j
]hlh ihevah\zl_ey _keb hg kgblz_1 qglh _]lh kh[_k_"gbd gZjmrz_1I ijz\
_keb kgblz_1I qlh _1h Zdlb\ghklv gZqZeZ ghkblv ih*hajbl_evguc o0ZjZzZd

3. M~"Ze _gb_ ijhdbeyah\Zl_ev bf__| \hafh ghklhe mhraeékw bk\

ijb g_h[oh”bfhklb kha”~Zlv gh\uc WIlh ~Z | dhgljhev gz~ k\hbfb ~Zggl
aZibkvx

4. M"Ze _gb_ "jpmmawy ihyleyxlky lhevdh ihke_ \azZbfgh]h eZcdzZ b ~»
gby \ "jmavy qlh ~_eZ_| wlhl ijhp_kk \azbfguf H~”gzZdhlihke_ gZqZe.
hdzazlvky qlh g_kfhljy gZ h[sghklv \Zrbo bgl_j_kh\ kh[_k_~gbd \Zf
Lh]*Z \u fh _I_ m~Zeblv I1Zdh]h ihevah\Zl_ey ba kibkdZ k\hbo ~jma_
his_gb_ Lzdbf h[jZzahf \u \k_]7~Z bf__1_dhgljhev gzZz” kibkdhf k\hbo k

<g_"j_ghb_j_gbke_gguo f_j [_ahiZzkghklb ihfh]Z_| mkbeblv ~h\_jb_
| e c dieZlnhjf_ ~ey agZdhfklI\ b kha~zZlv dhfnhjlgh_ b [_ahizZkgh_ ijl
h[s_gby Ilhevah\zZl_edhiBQmMImDBmM\kI\h\ZIlv k_[y aZsbs_ggh b m\_j_o¢
ijhp_kk_ agzZdhfklI\

3.:jobl_dImjz ijh_dlz

3 ConnectifyBot +dhjg_\Zy ~bj_dlhjby \k_]h ijh_dlZ Kh~cj Zsb_ky \ g_c
eu b izidb

1.main.py thkgh\ghc bkihegy_ fuc nZce 1lhqgdZ \oh”Z \ [hl

2.envtnZce k i_j_f _ggufb hdjm _gby ey dhgnb]mjZpbb [hlZ

3.requirementstxt tkibkhd mklZgh\le_gguo iZd_Ilh\

4.3config_data £+~bj_dlhjby k fhme_f dhgnb]mjZpbb [hlZ

4.1.configpy tfh "mev dbgnb]lmjZpbb [hlZ

5.C30handlers xiZd _| k h[jZ[hlgbdZdb kh[u

5.1.admin_handlerspy + fh*mev k owg”e_jZfb kjzZ[ZlulZxsbfb gZ ~_ckl\

ihevah\zZl_ey _keb hg yley Iky zZz~fbgbkljZlhjhf [hlZ

5.2.user_handlerspy tfh"mev k owg”e_jZfb ihevah\Zl_e_cZ <k_ hkgh\gu_

[hIgbdb Zi®*_clh\ gZoh”ylky a”_kv

6.3 keyboards +tiZd _| k fh*meyfb ]~_o0jZgylky deZ\bZImju [hlZ

6.1.keyboardspy tfh*mev k dezZ\bZémjjZfhlu k [hlhf

7.utils xiZzd_| "ey jZ[hlu k [Zahc *"Zgguo b kdjbilzZfb

7.1.databasepy t[ZaZ “"Zgguo b nmgdpbb

7.2.Image collagepy tiZd | ]~_ kha”Z I|Iky dheeZzZ"

7.3.mapspy tkibkhd ]Jhjh~h\ b bgl_j_kh\

7.4.statespy t]jmiiZ khklhygbc ey j_]bkljZpbb ihevah\ZIl_ey

7.5.scriptspy tiZd _| "ey kdZqdb nhlh]jZnbc b \b”_h

JZkkfjtblf hkgh\gu_ nZceu ijh_dlz

NZceainpy. < nZce_ PDLQ S\ gZoh”ylky hkgh\gZy nnggdpby PDLQ
ojhggu_ nmgdpbb ERWBWDVN b XSGDWHBGDWD dhlhju_ azZimk
NZgguo k kZclz didgdml khhI\_IkI\_ggh

NZcenv. < wlhf nZceh”ykky i_j_f_ggu_ hdjm _gby “eyhdhgnb]mjZpbhb
1z Z bf igpd g ohkl gZalZgb_[Zau ~Zgguo iZjhev ihjl kkuedZ gZ |
N Zceonfigpy. < nZce_ FRQILJ S\ azZ]jm Zxlky \k_ i_j_fhggu_ hdjm  _g

fhsvx [b[ebhl_db GRWHQY dhlHjjgh”b §Zahidkym»



N Z c admin_handlerspy. < wlhf nZce_ gZoh”ylky \k_ owg”e_ju dhlhju_ g
Z~rfbgbkljzlihjzf [hlZz 1zZdb_ dzd izg_ev Z~fbgbkljzlhjz \k_ h[jzZ[hlqt
k\yaZggu_ k "Zevg_crbfb ~_ckl\byfb

N Z caser_handlerspy. < wlhf nZce_ gZ&h” "hwkagh\gu_ h[jZ[hugbdb kh]

Ibc k\lyaZggu_ k ihevah\zZl_eyfb \_kv ijhp_kk j_]bkljZzpbb b aZzZibkb
[Zam ~Zgguo ijhp_kk j_~Zdlbjh\Zgby k\h_]h ijhnbey ihdZazZ gh\uo Zg
N Z ckeyboardspy. < wlhf nZce_ gZibkzZgu \k_ dez\bZlewjamxhlhju_ bkih
ky \ [hl_ \u[hj iheZ ijb j_]bkljZpbb \u[hj bgl_j_kh\ ijhkfhlj k\h_]h i

| JAN

| Zd_databasepy. < wlhf iZzd_|_ kha”Z_lky [ZaZ "Zg®\ko d) hZe_ _ \ g_c
oh~rbfu_ IZ[ebpu XVHUV PHVVDJHV OLNHV GLVOLNHV SKRWRYV
LzZzd _ 1Zf gZoh”ylky \k_ g_h[oh”bfu_ nmgdpbb k aZijhlzfb d [Za_ "~Z
\e_dZlv g_h[oh”bfmx bgnhjfZpbx

AZdexqg_gb_

Telegram[hl ~ey agzZdhfkl\ ih bgl_j_kzf hldjul\Z_1 gh\un \hafh ghklb
n_dlib\gh]h ihbkdzZ izZjlg_jh\ “jma_c b\_"Blgihfevmamggbdlj f_ ggu_
| _ogheh]lbb fu klj_fbfky k~_eZlv ijhp_kk agZdhfkI\Z ijbylguf b ieh”hl
dZ ~h]lh ihevah\zZl_ey

EBL?J:LMJ:

1.IJmdh\h?kl\h ih 3\WKRQ >We_dljhgguc j_k&®\\WEBRQ 86X KIMW BYjZsGRBEFYW

2.>hdmfZglby [b[ebhl_db DLRJUDP >We_dljhgguc j_kmjk@ 85/ KWWSV GRFV DLR
h[jZs_gby

3. Dju zZgh\kdbcL_e_]jzZHlu gz 3\WKRQ b $LRIJUDP >We_dljhgguc j_kmjk@
KWWSV VWHSLN RUJ OHVVRQ .2024). ~ZIZ h[jZs_gby

4. >hdmf_glZpby $3, 7THOHJUDP >We _dljhgguc j _kmjk@ 85/ KWWSV FRUH WHOH

s_ghby
5.>hdmf_glZpby [b[ebhl_db DV\QFLR >We_dljhgguc i_kmjk@
KWWSV GRFV S\WKRQ RUJ OLEUDU\ DV\QFLR KWPO ~"ZIZ h[jZs_ghb

J:AJ:;HLDANDROID-1JBEH@ ?GBY
>EY MIJ:<E?GBY NBK:EB

Ohfydm : KZfhobgz K B
Lhfkdbc J]hkm~ZjklI\_gguc mgb\_jkbl_lI
homyakovdenis2021@yandex.rgy.sam.tsk@gmail.com

<\_"_gb_

BgnhjfzZpbhggu_ kbkl_fu b]ljzxl dexqgq_\mx jhev \ khh}_f _gghf fbj
klZz\eyy ihevah\zZl_eyf \hafh ghklv h[jZ[Zlu\Zlv b ZgZebabjh\Zlv [he\
"Zgguo H~rghc ba gzZb[he__ \hklj_[h\Zgguo h[eZkl_c ijbf_g_gby bgn
kbkl_f y\ey_ Iky kn_jZ nbgzZgkh\h]h mijZz\e_gby < k\yab k wlbf jzZajZz
gbc "ey mijgbe nbgZgkzfb klZgh\blky hkh[_ggh ZdImZevghc azZz”~Zq_c
ohlyl bf_Iv \hafh ghklv hlke_"b\Zlv k\hb jZkoh”u b "hah”u \ ex[h_ \j
[hf f_kI_

< ihke_"~g__ \j_fy b~_| Zdlb\guc jhkl jugdZ fh[bevguo ijbeh” _gbc i
\k_ [hevr_ b [heVjpZffighho ijh mdlh\ bkihevam_fuo \ jZaebgguo h[eZk
Ex”b i_j_oh”yl k dhfivxl_jZ gZ fh[bevgu_ mkljhckI\Z b dzd ke_"kl\b
ijbeh” _gby klZgh\ylky g _hlt_fe fhc gZklvx gZr_c "baglZ <k_ [hevr_
sZxlky d fh[bevguf ijbeh’_gbyf gj thgbdghjZ[dybo b mg_[guo azZ"Zq
gh 1Zd>_ b "ey mijhs_gby ih\k_~g_\ghc “bagb < kn_j bfh[bevguo nbg
eh” _gbc 1Zd _ ihy\behkv h]jhfgh_ dhebqg_klI\h ijh]jzffgho ijh~mdlh\ d
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fhlzxl ex~yf ijh\h”~blv nbgZgkh\u_ hi_jZpbb b k*e&dlbjh\ Ao [x~" _| i
ihdmidb b | ~
< ~Zgghc jZ[hl_ ij_"klz\e_gZ jZajgdehdZgbQP QERL®BijZ\e_gby
nbgzZzgkzfb dhlhjh_ ij_~hklzZ\ey_| ihevah\ZIl_eyf rbjhdbc nmgdpbhgZe
hlke_"b\Zgby dzZd ebgqguo [1zZzd b k_f_cguo ~_g_"guo kj_"~kI\ Z 1zd _
[x~" _1Z JZajZ[hlZzggh_ ijbeh _gb_ hlebqZ_Iky hl kms_kl\mxsbo ZgZeh
b bgimblb\gh ihgylguf bgl_jn_ckhf Z IZd _ rbjhdbfb nmgdpbhgZevgu
ghklyfb
1. H[ahj kms_kl\mxsbo ijbeh” _gbc "ey mqg_IZ nbgZgkh\

>ey |hl]h qglh[u ~ZIv [he__lih\eghgb ijh*kms_kl\mxsbo ijbeh” _gbyo
"ey mq_IlZ nbgzZgkh\ b \uy\blv gZb[he__ \hklj_[h\Zgguh nmgdpbhgZe:
klb [ueh ijh\_~_gh bkke_"~h\Zgb_ jugdZ fh[bevguo ijb&@h " _gbc < oh*
gby [ueb jZkkfhlj_gu hlaulu b hp_gdb ihevah\Zakjhazgalkd"  _ ijhZgZe
Ibklbg_kdb_ ~Zggu_ h aZ]jmadZo ijbeh’ _gbc

GZ hkgh\zgbb ijh\_~ _ggh]lh bkke_~h\Zgby \u[jZgu bgZb[he__ ihim
eh™ _gbc "ey mq_IZ nbgZgkh\ dhlhju_ bf_xI \ukhdb_ hp_gdb ihevah\Z|
dhebqg_klI\h aZ]jmahd \ fzZ]Zabg_ODHEMHWbWBODbeh _gby [ueb ih
\_jlgmlu ~_IZevghfm ZgZebam k p_evx \uyle_gby bo “hklhbgkI\ b g_~
hij_ " e _gby gZb[he__ \hklj_[h\Zgguo nmgdpbhgZevguo \hafh ghkl_c

Gb h~gh ba jzZzkkfhlj_gguo ijbeh”_gbc g_ h[ezZz”Z_| hrbjgufb nmgdp
fb \Wd ghklyfb dhlhju_ [u iheghklvx m~h\e_I\hjyeb ihlh_[ghklyf \k_o
\Zl_e_c

LZ[ebpZ
J_amevlZl kjZ\g_gby kms_kl\mxsbo ijbeh _gbc "ey mqg_IZ nbgZgkh\

Ilhwlhfm ijb jZajz[hld_ gh\h]h ijbeh” _gby “~ey mqg_IlZbnbgZgkh\ g_h]
lu\Zlv gZb[he__ \lgdjp_[mMm@gdpbhgZevgu_ \hafh 'ghklb Z 1zd _ ij_~hklZ
ihevah\zZl_eyf mgbdZevgu_ b ihe_agu_ hkh[_gghklb dhlhju_ hlebqgZx
ijbeh™ _gbc gZ jugd _

2.1jZzdlbq_kdZy j ZebaZpby fh[bevgh]h ijbeh™ _gby "ey mq_IlZ nbgZg

< wlhf jZza”_e_ ij_"klAbeq g Zjyzg_ZebazZpby fh[bevgh]h ijbeh’_gby ~’
mq_|Z nbgzZzgkh\ dhlhjzZzy \dexgZ_| \ k_[y \u[hj yaudZ iph]jZffbjh\Zgby
jZ[hldb kha~zZgb_ [Zau “Zgguo Z I1Zd _ jzZajZ[hldm b |I_klbjh\zZgb_ ijb
21.<u[hj yaudZ ijh]jzffbjh\Zgby b kj_"u jZajzZ[hldb

Kms_klI\m_1I fgh  _klI\h yaudh\ ijh]jzffbjh\Zgby ih”oh”~ysbo “ey "Zg
jZajZ[hldb h~gzZdh ~ey I_dms_c j_ZebaZpbb [ue \u[jZg yaud ijh]jzZffb
-DYD y\ey Iky h~gbf ba hnbpbZevguo yaudh\ ijh]jzffbjh\Zgby "ey
Androidcijbeh™ _gbc < d¢hgtbe d wlhfmdjHkkDeZInhjf_gguc tyaud ij
lizffbjh\Zgby b wlh hagzZqz_| qlh ijbeh _gby gZibkZggu_ gZ wlhf y
[hIZIv gZ ex[uo mkljhckl\Zo ih”" _j"b\Zxsbo ieZlnhjfm $QGURLG W
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\Z'gh ~ey fh[bevguo ijbeh” _gbc dhlhjuZlvihgeZ gd ajgfgguo mkljh
kiI\Zo 1Zdbo dzd kfzZjlnhgu iezZgr_lu b *jm]b_ mkljhcklI\Z

>ey j_ZebaZpbb fh[bevgh]h ijbeh’ _gby gZ yaud_ ijh]jzZffbjh\Zgby -|
kj_"Z jZajzZ[hldb $QGURLG 6WXGLR dhlhjZy y\ey_Iky hnbpbZevght
Android-ijbeh” _gb >ZggZy kj_~Z h[ez~Z_1 jy*hf ij_bfms_kI\ |Zdbo dzd ij
e _gb_\k_o g_hJoh~bfuo bgkljmf_glh\ "ey gZibkZgby dh~Z gz -DYD
dh~rzZ hlez”~gbd b ijhnzce_j Djhf_ Ih]lh kj_~Z \dexqZ_I \ k_[y \bamZ
bgl_jn_ckh\ qlh agZpgblleZghiphp_kk kha”zZgby bgl_jn_akZ b mkdhjy_
jZ[hldm ijbeh” _gby ;he__ Ih]h kj_"Z ij_~hklZ\ey_ | bgkljmf_glu "ey I_
hlez~db ijbeh’ _gby \dexqzZy wfmeylhj $QGURLG dhlhhuc iha\hey_ 1
" gb_ gz \bjlmZevghf mkljhck\l | (Hibjmiphglz b hlez~rdk jZajZ[ZIu\
_fhlh ijbeh”_gby
22.KharZgb_ [Zau "Zgguo fh[bevgh]h ijbeh _gby

>ey khanZgby fh[bevgh]h ijbeh” _gby “ey mq_I|Z nbbgzZgkh\ g_h[oh’
IZlv [Zam ~Zgguo dhlhjZy ojZgbl bgnhjfZpbx h "hoh~Zo b jZkoh”"Zo
ey gZdhie_gbyo b j Jmeyjguo ieZl "Zo ihevah\ZIl_ey

>ey jZajZ[hldb fh[bevgh]lh ijbeh™ _gby “ey mq_IZ nbgZgkh\ \u[jZgZ
5RRP'DWDEDVH dhlhjzZy ij_"~klZ\ey_| kh[hctWIKh Zaiptooy jg£~ 64/LWH
pbhgghc [Zahc "Zggue \@$GBEURNLEB w\&Yy ‘Igkhc b wnn_dlb\ghc [Zahc
NZgguo h~rgzdh jZ[hlZ k g_c fh™ _ | Julv ~hklZlhqgh Ijm~h_fdhc ihkdl
gZibkzZgby khhi\_lklI\magZbjhleld/ 5RRP'DWDEDVH ij_"klzZ\ey_I| [he__ ijl
kihkh[ jZ[hlu k [Zahc “Zgguo ihkdhevdm bkilmhigvame lgbygkdZpbb ~ey
fu [Zau "Zgguo b Z\IhfZlbg_kdb J_g_jbjm_I dh” 7A@ly "*hklmiz d [Za_ ~Z

< jZajzZ[Zlu\Z_fhf ijbeh” _gbb bkihevah\ZgzZz 5SRR~Kha®dgby |
au ~“Zgguo hij_~_e_gu kmsghklb dhlhju_ ij_"klzZ\eyxl 1Z[ebpu \ [Z
Accumulation, ([SHQVH *RDO ,QFRPH b 5HJXODU3D\PHQW DZ ~Zy km
klhe[pu dhlhju_ hij_~_eyxl Ibi b nhjfzl "Zgguo dhlhjub [m ml ojZgbl

p_ jHlk

Jbk >bZz]jzffZ kmsghkl_c ijbeh _gby "ey mqg_lZ nbgZgkh\
>Ze hij_~_ e _gu '$2 'DHEBMHFHWHYYI| 2ln_cku ey dZ *"hc kmsghk

thhju___ij_"thZ\eny f _Ih~u "hkimiz d [Za_ ~Zgguo Wdb f_Ih~u iha\h
gylv hi_jzZpbb k ~Zggufb 1Zdb_ dzZd ~h[Z\e_gb_ baf_g _gb_ m~Ze ¢

NZgguo ba [Zau “"ZBguo jbk
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Jbk >bZ]jzE®O bgljn_ckh\ ijbeh’ _gby "ey mqg_I1Z nbgzZgkh\

KhanrZggZy [ZaZ ~Zgguo \dexqZ_| \ k-HyglkmmsglkkilbhlyZ$ig _
klZ\ey_| kh[hc dezZkk dhlhjuc jZkrbjy | 5RRP'DWDEDVH >ey emq
kljmdImju b \aZbfhk\yab 1Z[ebp ij_"klZ\e_gZ "bAB)ZffZ [Zau "Zgguo |

Jbk >bZ]jzffZ [Zau "Zgguo ijbeh _gby “ey mq_IlZ nbgZgkh\

23.JZajZ[hldZ fh[bevgh]h ijbeh™ _gby

>ey h[_ki_qg_gby h[jZlghc kh\f_klbfhklb k [he__ klZkufb \_jkbyfb $
ihevah\ZgZ [b[ebhl_dZ DQGURLG[ DSSFRPSDW bh&8FRHXDW w
jZ[hlzlv gZ rbjhdhf ki_dlj_ mkljhcklI\

>ey kha”rzZgby fzd_Ih\ ihevah\Zl_evkdh]h bgl_jn_ckzZ bkihevah\Zc
DQGURLG] FRQVWUDLQWOD\RXW FRQVWUDLQWOD\RXW dhlh
fzd_lu qglh mijhsZ_1 b mkdhjy_ | dbhp DkfizahZhhlaz”_ckl\h\ZgzZ [b
ebhl_dz FRP JRRJOH DQGURLG PDWHULDO PDWHULDO ey L
"bazZcgZ \ ijbeh” _gbb

>ey | _klbjh\Zgby ijbeh”™ _gby bkihevah\zZgu lzdb _ [b[ebhl_d
MXQLW MXQLW "ey fh mevglghWHMMNNNNZYWbMXQ QWG URL ~ey |_Kk
\Zgby gZ mkljhckl\Zo $QGURLG b-BRAGHRLG [*8WYHNWI W SAgHY VIR e
ah\zl_evkdh]h bgl_jn_ckz

ljbeh™ _gb_ bf__ | ke_"mxsb_ izZjzf_I134 (AkdroRIS) @ N 6j® bly
bkihevah\ZggZy ijb k[hdld34 (AMDAIBH W H e \Zy \_jkby 24PLQ6GN
(Android7) £tfbgbfZzevgzZy ihA*_j"b\Z_fZy \_jkby WIh hagZaq¥Z_| qlh ijbeh
AN 1 jZ[hlZlv gZ mkljhcklI\Zo k B3pumjhbglilbfbabjh\Zgh ~ey jZ[hlu gZ
mkljhckI\Zo k $334[Bjh\gy

181



>ey hlh[jZy dgnhjfZpbb jZajz[hlZgu deZkku dhlhju_ ij_"klZ\eyxl \
ijbeh” _gby DZ ~uc deZkk hlI\_qzZz_I azZz hij_~_e_gguc wdjZg gZij
5HIXODU3D\PHQWS$FWLYLW\ hlh[jZz Z_| j_]lmeyjgu_¢zielZl_"b Z $FFX|
gZgkh\u_ gZdhie 4yby jbk

JbW. >bZ]jZffZ wdjZgh\ ijbeh’ _gby “ey mqgq_IlZ nbgZgkh\

>ey j_"~zZdlbjh\Zgby wdjzZgh\ ijbeh” _gby jZajz[hlZgu khhI\_lklI\mxs|
dZ ~uc ba dhlhjuo hiI\_qZ_| aZ hij_"_e_gguc wdjZg b kh”_j bl eh]bdm
\azbfh~_ckl\by ihevah\ZIl_ey k wdjZgh S GoZ({iGofWj, QFeRAKH$SFWLY LW\ hl
gZ_I| az “h[Z\e_gb_ b j_~zZdlbjh\sdgb_ “hoh”~h\ jbk
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>bz]jzffZz "h[Z\e_gby b j_~ZdIbjh\Zgby wdjZgh\ ijbeh  _gby
"ey mq_IlZ nbgzZgkh\

hi\_gqzZxsb_ aZ hlh[jZz  _gb_ kibkdh\ ~Zgguo \ ijb
GZijbf_j depkkXPXODWLRQ$GDSWHU hi\_gqZ_I| azZ hlh[jZz _gb_ kibk
gZdhie_gbc Z *RBROPRDBEWHGYZgkh\uo p_e_c Djhf_ Ih]lh bf_xlky bg
n_ cku 2Q, WHP&OLFN/LVWHQHU ”"ey h[jZ[hldb kh[ulby gZ Zlby b deZ
gZxsb_ az ij_~hklz\e_gbf kihkdpwe

Jbk

Bf xlky Z~Zil_ju
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Jbk >bZz]jzffz z~Zil_jh\ ijbeh _gby “ey mq_IZ nbgZgkh\

24.L_klbjh\zZgb_ fh[bevgh]h ijbeh”_gby

L_klbjh\zgb_ fh[bevgh]lh ijbeh’_gby y\ey Iky g_hlt_fe_fhc gzZklvx |
dhlhjzy iha\hey_I1 ijh\_jblv _]h nmgdpbhgZewmpghidiw bijgidba\h”bl_e
ghklv Z 1zZd _ \uy\blv b bkijZ\blv ex[u_ hrb[db b g_~hklZldb

< kj_™_jZajzZ[hldb $QGURLG 6WXGLR jZajZ[hlgbd fa[bevguo ijbeh
fh ghklv \u[jZlv ex[mx ba \_jkbc hi_jZpbhgguo kbkl_f $8QGURLG dhll
a”"Zgu Ilhke_\u[hjZo \egkbfe ijhba\h~blky aZ]jmadZ bImklZgh\dZ khl
kI\mxsbo 6'.

>Ze__ g_h[oh”bfh \u[jZlv p_e_\h_ |I_klh\h_ mkljhcklkh gZ dhlhjhf
dzZlvky ijbeh”_gb_ WIlh fh™ _| [ulv dZd nbabg_kdh_ mkljhckl\h 1Zd b w
\u[hjZ mkljhckI\Z azZzimkdlZ blkyekhdZz ijh_dIz |_j _oh?u f_""m wdjZgZzZfl
kjZ[Zlu\Zgb_ gz Zlby ih dghidzf k\b”_I_evkl\mx!| h dhjj_dlghklb bkoh
jZ[hlhkihkh[ghklb ijh]jzZffu

Djhf_Ih]lh ijbeh” _gb_ | _klbjh\Zehkv \jmggmx k ihfhgvx DSN nZce
guo mkljhckl\ZodZ2d d;b@ARAMWH b ;RARPH \kz kjZ[hlZeh dhjj_dlgh
Wlh ihal\hebeh ijh\_jblv dzZd ijbeh  _gb_ [m~_I| jZ[hlZIvaZ jZaguo mkl
ebqgufb jZzaf_jzZfb wdjZgh\ b 0zZjzdl_jbklbdZfb
25.> _fhgkljzpby fh[bevgh]h ijbeh’_gby

=zeZ\guf wdjZghf ijbegheygbkyy wdjZzg kh klZlbklbg_kdihfb ~Zggufb jzZi
A“h\ b “hoh”~h\ ihevah\ZIl_kjy gEKZIbb gZ jZkoh”u beb “hoh”u ihy\ey_|I
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\hafh ghklv “h[Z\blv khhI\_Ikl\mxsmx nbgZgkh\mx hi_jlizpbx Z 1Zd" _
\Zlv *h[Z\e_ggu_ jZg__ nbgzZgkh\u_ hi_jZpbb

Jbk =eZ\guc wdjZg ijbeh’_gby “ey mq_IZ nbgZgkh\

GZ wdjZg_ j_]meyjguo ieZl_~_c ihevah\zZl_ev bf__ I \hafh ghklv ijl
h[smx kmffm j_]Jmeyjguo ieZl_"_c¢c j_"Zdlbjh\ZIlv kms_kl\mxsb_ b ~h[Z
jb18).
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Jbk WdjZg j_]Imeyjguo ieZl_"_¢dybmly _IgbybgzZgkh\

WdjZg nbgzZgkh\uo p_e_c 1zd _ ij_~hklZ\ey_| ihevah\Zl_ex \hafh"
kfZzljb\Zlv h[smx kmffm nbgZgkh\uo p_e_c j_7~Zdlbjh\XIv kms_klI\mxs
eylv gh\u_9)jbk

Jbk WdjZg nbgZgkh\uo p_e_c ijbeh’_gby "ey mq_I1Z nbgZgkh\
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AZdexghb _

< gZklhys_c klzZlv_ klZ\bezZzkv az~zZqzZ jzZajzZ[hlZlv ijbeh _gb_ *~e
ieZlnhjfu $QGURLG dhlhjh_ iha\hey_| ihevah\Zl_eyf wnn_dlb\gh dh
ieZzgbjh\zZlv k\hc [x~"_| Iljbeh _gb_ ij_~klZ\ey_1 gZ~_"guc b m~h[guc I
N"ey hlke_"b\zdbBhVbojzkoh”~h\ dhgljhebjh\Zgby j_Imeyjguo ieZl_"_c \
nbgZgkh\uo p_e_c b gZdhie_gbc Z I1Zd _ \hafh ghklv \_klb kh\f_klguc

< ijhp_kk_ jzajz[hldb [ue ijh\_~_g IsZl_evguc ZgZeba ZgZeh]h\
nmgdpbhgZevgu_ Ij_[h\Zgby \u[ljZdu kKjgkkjimz_Mey ijh]jaffghc jZ
jZ[hldb kha”ZgZ h[sZy fh"_ev ijbeh” _gby b _]h hI*_ewguo gZkl_c ij
ebazZpby ijbeh” _gby gZ hkgh\Zgbb kijh_dlbjh\Zgghc fh?_eb Z 1Zd _
klbjh\Zgb_ b hlez~rdz

< i_jki_dIb\_ iezZgbjm_Ilky jZa\byb "ti[E&d_ghb \hafh ghklb hlke
"b\ZIlv klZlIbklbdm nbgZgkh\uo hi_jZpbc aZ hij_~_e_ggu_ ijhf_"mldb \]j
r_ gb_ "bazZcgz "hjz[hldZ |IZdbo nmgdpbhgZevguo \hafh ' ghkl_c dzd |
b kh\f_klgh_ \_~ _gbx [x* _IZ
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<\_"_gb_

< k_]lh”gyrg_f fbj_ bgnhjfZpbhggu_ kl oddweth |\mbxbjjZv \ "baghb
ex™”_ ¢ BgnhjfZpbhggu_ kbkl_fu kha~zZxlky \ jZaguo gZiyZ\e_gbyo qgq_el
| _evghklb @ H"*"ghc ba hkgh\guo az”~Zq kim”~_glZ y\eyZlky wnn_dlb\¢c
gb_ b hj]Zzgbazpby mqg_[gh]h ijhp_kkzZ Hkh[_ggh ikjkkbdhgljhevghc g
dh]*"Z gm gh k~_eZlv fghl]h mg_[guo aZ~Zgbc b ~jm]bo hZ 'guo ~_e J
[e_fu yley Iky jZajZKbklZ f\ g \gbd kim~”_glZz dhlhjzy iha\hey | ~_
azf_Idb iezgbjh\zZlv az~Zqgb b ihfh]zZlv mklzZgh\blv ijbljbl_I f_""m aZz
" pZgblv bgnhjfZpbx \ [_ahiZzkghf j_"bf_

ljh\_~ gguc ZgZeba kms_kl\mxsbo j r_gbc ihdZazZe gqlh gZ "~Zg
bf_xlky ijbeh” _gby "“ey ieZgbjh\Zgby az~Zq b \_~_gby azf_l|hd gZijb
7TRGRLVW 7KLQJV b (YHUQRWH H~”rgZdh gzZw@u kbkingdppb® | bf_Ilv
gZijbf_j j_ZebazZpby fZljbpu Wca_goZmwjZ “ey mijZ\e_gby azZ”"ZqZf
bgnhjfZpbhgguc [_ahiZkghklb

Hkgh\gu_ nmgdpbb kbkl fu \dexqzZxl \ k_[y j_]bkljZz@gbx b Z\lhjbaZzZ
gb_ kibkdh\ az~Zq kha~Zgb_ b j_"Zdlbjh\Zgith_kadpbhd ~NEZ[a_e_gb
e_gb_ 1_]h\ b ijbhjbl_Ih\ azsgtindpbdc6dihbkd b nbevljZppx Z IZzd _ b
| _liZzpbx k “jm]bfb ijbeh” _gbyfb

1.:jobl _dImjZ bgnhjfZpbhgghc kbkl_fu

BgnhjfzZpbhggzZy kbkl _fZ >g _\gbd klm”~_glZ bkihevam_| bgl_jn_ck
ijhljzffbh\zgby i_j_~Zqb j_ij_a_glzZlb\gh]h khklhygby $3, rZ[ehg ijh
gby dhlhjuc bkihevam_I| ijhlhdhe i_j_~Zqb ]bi_jl_dklZzh+773 b nhjfz



[Zpbb h[t_dlh\ -DYD6FULSW -621 "ey h[e_]q_gby k\yab f_""m deb_
jbKL).

Jbk :jobHblmjZ bgnhjfZpbhgghc kbkl_fu

< jzfdZo wlhc Zjobl_dImju deb_glu b k_j\_ju VazZbfh”_ckl\mxIl ~jm]
j_a gZ[hj-BBl_jn_ckh\ 5(671X0O h[_ki_qb\zZy ~hkimi d kbkl_fguf j_kmjk
Auc j_kmjk bf__ 1 hlI®*_evguc b”~_glbnbdZlhj mgbnbpbjh\Zgguc mdZe
kz 85/ iha\heyxsbc deb_glzf bale_dzlv baf_gylv beb m~Zeylv mdZa

:jobl_dImjzZz khklhbl ba Ij_o mjh\g_c mjh\gy deb_glzZl $3, b [Zau "Z
kdbc mjh\_gv kem bl bgl_jn_ckhf \ dhlhjhf ihevah\Zl_eb \azbfh”~_ckl
fhc j_Zebah\Zgdkihevah\Zgb_f |I_ogheh]bc +70/ dzZkdzZ~guo |Z[ebp
&66 b -DYD6FULSW WIhl mjh\_gv \azZzbfh~_ckl\maZikhkyh\g_f $3, q
*(7 3267 387 '(/(7( ”"ey ihemqg_gby kha~Zgby h[ghj\e_gby beb m~*
kh\

Mjh\_gv [Zau "Zgguozhb\jZgZ glba b h[jZ[hldm kbkl_fghuo "Zgguo j_
ah\Zgguo k ihfhsvx 0\64/ WIhl mjh\_gv h[_ki_qb\zZ_| [_ahiZzkgh_ o0jZ
qg_gb_ h[jZ[hldm IjZgaZdpbc b p_ehklghklv *Zgguo

1RGH MV b HrémewdRy\MYyxlky "\mfy dexq_\ufb | _ogheh]byfb bkihe
am_fbfrey jZajz[hldb k_j\_jghc gZklb bgnhjfZpbhgghcgkbkl_fu >g_\g
|z 1RGH MV b ([SUHVV MV ij_"hklZ\eyxl rbjhdbc gZ[hj bgkljmf_glh
jZajZ[hldbijbgh  _gbc Ijb kha~Zgbb ijbeh” _gby bfihjlbjmxlky g_h[oh”"
fh*meb \dexqzZy ([ByJHNVdbeydZ3jhkh\ 0\64/ ~ey \azZbfh”~_ckl\by k
[Zahc "Zgguo Z 1Zd _ fh"meb “ey jZ[hlu k nZceh\hc kbkl_fhc aZshbl
dh”"Z b mijz\e_gby k_Zgkzfb ihevah\Zl_e_c

Ihke_ bfihjlz fh*me_c¢ kha”zZ_I|ky wda_fieyj ijbeh  _gby Z 1Zzd _ \gl
g_agb\ ijhf_"mlhgqgh_ IH 1Zdb_ dZd H[SUHVV MVRQ DblIH[SUHVV XUC
db \oh”ysbo-aZvjhkh\ Bkihevah\Zgb_ 1RGH MV b ([SUHVV MV iha\
fzkrlZ[bjm_fh_ ijbeh” _gb_ kihkh[gh_ h[jZ[Zlu\ZIlv [hevrh_ dhebqg_KkI\
f _gguo kh_"bgagiokh\ Z 1Zd _ h[_ki_qb\Z_I| \ukhdbc mjh\_gv [_ahizk

Z
(

2.Hkh[_gghklb bgnhjfZpbhgghc kbkl_fu >g_\gbd KIm~_glZz

1. MijZ\e_gb_ az~Zqzfb k ihfhsvx fZljbpu Wca_goZmwjZ \ hlebqghb
ZgZeh]lbqguo ijbeh” _gbc-kbkggizzy iy_[hklZ\eybk daighdpu W
a_goZmwjZ “ey mijZ\e_gby az~Zqzfb dhlhjzZy iha\heybl kim~_glzf w
jh\Zlv k\hb az~Zgb b hij_"~_eylv bo ijbhjbl_lu

2.Bgl_ljZzpby k ~jm]bfb ijbeh  _gbyfb kbkl_fZ ij_"eZzZ]zZ_1| \hafh ghk
liZpbb k “jm]bfb ijbeh’ _gbyfb ibvathdZimehm dghh h[e_]qZZ | kbgojhgba
pbx "Zgguo b jZ[hlm k g_kdhevdbfb ijbeh _gbyfb
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3.AZsblz hl-l6d_dpbc \ hlebgb_ hl g_dhlhjuo *jm]bb ZgZeh]bgguo
" _gbc ij_"ez]lz_fzZy kbkl_fZ bkihevanbgt adptbhdmgih 64/ ki_qb\zZ _|
[he__ \ukhdbcgmjphlahizkghklb ~Zgguo b ij_~hlI\jZsZ_| g_kZgdpbhghbjfr
Ahkimi

4. O _rbjh\zZgb_ iZjhe_c k bkihevah\zZgb_f EFU\SW kbkl_fZ bkiheva
o_rbjh\Zgby iZjhe_c qlh h[_ki_gqb\zZ_1 [he__ [_ahiZzkgmx Zml_glbnbd
NZgguo ihevah\ZIl_e_c

5.JZa” gb_ azf_lhd gZ k_dpbb kbkl_fz ij_~hklzZ\ey_I| \hafh ghklv
azZf_Idb gZ k_dpbb qglh h[e_]JgZ_I| bo ihbkd b hj]jZzgbazZpbx \ hlebqgb_
1*_ fhlml \hagbdgmlv Ijm~ghklb k gZoh *_gb_f gm 'ghc bgnhjfZpbb

3.;_ahizkghklv bgnhjfZpbhgghe d&bliglbduKIm” _glz

;_ahizZkghklv yley |ky h~gbf ba dexq_\uo -Zbkieldlhgbgx[b]lh \_]|
jZajZ[Zlu\Z_fZy bgnhjfZzpbhggZy kbkl_fzZ >g_\gbd kim”b glZ g_ yley_
_f >ey aZsblu "Zgguo hl g_kZgdpbhgbjh\Zggh]h ~hkimiZz b fZgbimel
bkihenm&gu ~\Z hkgh\guo ih*oh”zZ -dfsbbtpihd BA/bnjh\Zgb _ iZ]j
e_[8].

SQL-bgt_dpkywlh h~bg ba kzZfuo jzZkijhkljZzg_gguo Ilbih\ ZzZlzd gz
ijbeh” _gby ijb dhlhjhf aehmfure_ggbd \\h”bl ki_pbZevgh knhjfbjh\Zg
ihey \Wh~Z ijbeh” _gby qbiju gihleZggdpbhgbjh\Zgguc ~higlmi d [Za_ "Z
guo @ >ey aZsblu hl wlhec m]jhau bkihevah\Zgu izZzjzfZIljbah\Zggu_
gbjh\Zgb_ kbf\heh\ b ijh\_jdZ \oh”guo "Zgguo < gZr_f dh”_ bkiheva
P\WVTO dhlhjuc ih~*_j'b\zZ_I izjzf_ljbahNZdgba\ha¥ijlhkuy _HzZ\Zlv
agZq_gby i_j_f _gguo hil*_evgh hl | _dklzZ aZzijhkz ij_"hI\jZsZy \g_"j_
j_gghlh dh~Z

>ey h[_ki_q_gby [_ahiZkghklb bkihev@h\iBhghgahi\ZZhe o ijbf_gzg
Zelhjblf %FU\SW Whi Ze]lhjblf bkihevam_hdjEéyhb féohjh\Zgb _

"ey khar"Zgby mgbdzZ&ylgéyh”reyrdZ ~h]lh ihevah\zZl_ey k gZr_f kemqZ
ihevah\zZgu bl jZpbc o_rbjdkEZidhevigZy khev *ey aZsthlu hl ij "\Zj

| _evgh \ugbke_gguo |Z[ebp o_r_c¢c Djhf_ ITh]l]h bkihevah\Zg Zkbgojl
Ber\SW ~ey o_rbjh\Zgby iZjhe_c \ nhgh\hf j_"bf_ g_ [ehdbjmy pbde ki
iZ

Jbk AZrbnjh\Zgguc iZjhev

>ey Zml_glbnbdzZpbb ihevah\Zl e _c¢ bkihevah\Zzg fh"mev 3DVVS]
IRFDO6WUDWHJI\ Ijb ihiuld_ \oh”~Z \ kbkl_fm \uaulZahlkKy nmgdpby |
dhlhjZy \uihegy | aZijhk d [Za_ ~“Zgguo “ey ijh\_jdb kms_klI\h\Zgby i
ij_"hklz\e_gguf bf g f ihevah\Zl_ ey ?keb ihevah\Zl_ev gZc”_g d
ijhreh eb [he__ h~rghc fbgmlu k fhf_glZ ihke_~g_]h \oh”Z ihevah\ZI_
reh [he *ghlhc fbgmlu dh” kjzZ\gb\Z_1 ij_"~hklZ\e_gguc iZhev k khojZg.
jhe f ihevah\Zl_ey k ihfhsvx nmgdpbb EFU\SW FRPSDUH ?keb iZjhe
f ggzZy f _1dZ ihke_~g_]h \oh”Z ihevah\ZIl_ey h[gh\ey |ky \ [Za_ "Zgg
|_ev mki_rgh Z\lhjbah\Zg

ljb kha~Zgbb bgnhjfZpbhgghc kbkl _fu >g _\gbd kim~_glZ "ey 0jZg._
[ueZ \u[jZgZ kbkl _fZ mijz\e _gby [ZaZfb ~Zgguo 0\64/ |j_bfms_kl\h



KM;> yley |ky hldjuluc bkoh”~guc dh” ijhklhlZ mklZghhdb b bkihevat
dbc nmgdpbhgZe \ukhdbkw [FZ&hiZKygk fhklv b kdhjhklv jZ[hlu

>ey ih*"dexq_gby d [Za_ ~Zgguo 0\64/ ba ijbeh”_gby] 1RGH MV bkil
ebhl_dz P\VTO HgZ ij_"~hklzZ\ey_1| gZz~_"guc b wnn_dIb\guc kihkh[ \a
[Zahc “Zgguo ]ZjZglbjmy [_ahiZzkghklv b y_eFhgbgoklvjojrgysbok
dexqg_gbb d [Za_ "Zgguo bkihevamxlky iZjZf_lju dhgnb]lmjZpbb GLD
VHFWLRQV HIlghr _gby GLDU\ b VHFWLRQ k\yaZgu k hlghr_gb_f XV
RZQHU dhlhjuc kkueZ |ky gZ ihe_ XVHUQDPH \llZlhbpheXVHUV Ba
dh ihevah\zl_ev fh™ _I bf__I ~hklmi d k\hbf ~Zgguf

< [Za_ ~"Zgguo ojZgylky hlghr_gby kh”_j"Zsb_ bgnhZfZpbx h iheva
NZqZo aZf IdZo b "jm]bo "Zgguo g _h[oh”bfuo “ey jD&hlu ijbeh” _gby
Ah_ hlghr_gb_ bf__1I hij_~_emgomxdlilhypZdd hij_~_ey_| Ibiu b nhjfzl
o0jZgbfuo "Zgguo GZijbf_j hlghr_gb_ ihevah\zZl_e_c kh”_j bl ZIljb[ml
ihevah\zZl _ey we_dljhgghc ihqlhc iZjhe_f b ~Zlhc j_]bkljZpbb

Jbk Ko_fZ [Zau ~Zgguo
4. FZljbgguc f_Ih® Wca_goZmwjZ

MijZ\e _gb_ \jf b gjbhjbl_1Zfb y\ey Iky dexq_\uf Zki_dIlhf *ey kim”" _g
dhlhju_ klj_fylky ~h[blvky mki_oZ \ mq_[_ FZljbgguc f_Ih® Wca_goZ
hrgbf ba wnn_dlb\guo f_Ih*h\ mijz\e_gby \j_f_gf fij jZ@Z[hlZgguf
Ihf KR: >mZclhf >w\b~hf Wca_lgloZnl/jhithfiz_I| hij_~_eblv gZb[he__
\Zgu_ b kjhqgu_ az”~Zgb b jzkij_"~_eblv bo ih q_luj_f dzZI_]Jhjbyf \Z°
\Zgh gh g_ kjhqggh g_\Z'gh gh kjhggh b g_\Z'gh b g_ kjhqggh

< n"Zgghc jZ[hl_ iezZzgbjm_Iky j_Zebah\XlvkwlIffelgf \igh"di kN _ [

N glz "~ey mijZ\e_gby azZz~ZqZfb b ieZzgbjh\Zgby \j_f _gb KIm”_glu kfl
k\hb az~Zgb \ khhiI\_Ilkl\mxsbo dzZIl_]hjbyo fZljbpu Wca_goZmwjzZz ql
emqr_ ihgbfzlv dzdb_ az”~Zgb Ij_[mx] g_f_~e_ggh]lh \gbfzZgby Z dzd
"blv ghgq__ ihargbc kjhd WIh iha\hebl kim~_glzf dhgp_gljbjh\ZIvky
azZ”"ZqZo b ba[_"Zlv i_j_]jmadb

>ey m~h[kI\Z ihevah\Zl_ e ¢ ieZgbjm_Iky ~h[Z\blv \Hafh ghklv gZKkl|
jbpm \ khhiI\_Ikl\bb k bo ihlj_[ghklyfb GZijbf_j ihevalt\zl_ev kfh 1}
ebg_kI\h dzIl_]lhjbc i_j_bf_gh\Zlv bo b gzZkljhblv p\_1Z ~ey dZ ~hc d
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iha\hebl ihevah\zl _eyf zZ~Zilbjh\ZIv fZljbpm Wca_goZmhwjZ ih® k\hb g
ql_gby

Djhf_ Ihlh ieZgbjm_I|ky j_Zebah\ZIlv nmgdpbx i_j IZkdb\Zgby azZ"Z
Jhjbyfb aqlhjhklbl ijhp_kk i_j_iezZzgbjh\zZzgby b baf_g_gbymijbhjbl_Ih\ Lz
ANl “h[zZz\e_gZ \hafh ghklv ~“h[Z\eylv |_]b b dhff_glZjbb d az*~Zqzf gz
gZihfbgZgby

<g_"j_gb_ fzZljbggh]h f_Ih*Z Wca_goZmwjZ \ khq_lZgbb k ~jm]bfb r
jZ[Zlu\Z_fhekdk[_fu ihfh _| kim~_glzf [he__ wnn_dlb\gh mijzZ\eylv k
\j_f_g_f b \uihegylv k\hb h[yaZgghklb WIlh [m”_I| ihe_mguf bgkljmf_g
AN _glh\ dhlhju_ klj_fylky memqrblv k\hb gZ\udb mijzZ\e_gby \j_f_g_f
k\hx wnn_dlb\ghklv

Hkgh\gu_ kljZgbgtzphhdgghc kbkl_fu >g_\gbd kim~_glZz ihdZazZgu
jbka 4.

Jbk =ez\gZy kljZgbpgbdZ kI'm~_glz

Jbk KljZzgbpz Z\lhjbaZpbb
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Jbk AZf_Idb

Jbk KljZg®edions
AZdexqg_gb_

JZajZ[hlZzgZ [_ahiZzkgZy bgnhjfZpbhggZy kbkZ fZdh*gj2ywbd kim~*_
iha\hey | ~ _eZlv azZf_Idb ieZgbjh\zZIlv az~Zgb b mklzZzgzZ\eb\Zlv ijbhjb
gzZfb ojzZgblv bgnhjfzZpbx \ [_ahiZzkghf j_"bf_

ljh\_"~_ g ZgZeba kms_kl\mxsbo ijh_dlh\ b hij_~_e_gu mgbdZevgu_
gZr_c kbkl_fu I[Zdb_ dZd nmgdpbygofZmhwpd Véy mijZ\e _gby azZ”~ZqZfb
memqr_ggZy [_ahiZkghklv Hkgh\gu_ nmgdpbb kbkl_ fu \dexqgzZxl \ k_[}
Z\lhjbazZpbx kha”~Zgb_ kibkdh\ az”~Zq kha”Zgb_ b j ~Zdlbjh\Zgb_ aZ
ih k_dpbyf ~h[Z\e_gb_ 1_]h\ b ijbhjblLibygt adsthbdmihblé# b nbe
ljZpbx Z 1Zd"_ bgl_J]jZpbx k “"jm]bfb ijbeh ™ _gbyfb ih ZHdZmgim J_Ze
|_dImjzZz bgnhjfZpbhgghc kbkl_fu gz hkgh\_ $3, k bkihevah\Zgb_f 1RG
JUDPHZRUN glh iha\hebeh kha”~Zlv \ukhdhwnn_dlbYgh_ b fZkrlZ]
ijbeh”_gb_ >ey o0jZg_gby "Zgguo \u[jZgZ KM;> 0\64/ h[_ki_gb\ZxsZ)
b wnn_dlb\gh_ o0jZg_gb_ b bale_g_gb_ ~Zgguo

J Zebah\Zgu f_oZgbafu [_ahiZkghklb 1Zdibgt dZpbazbmlZr hl 64/
jh\Zgb_ iZjhe_c k bkihevah\zZgb_f EFU\SWhddlh rmmjhkigkb\zaHiX
ghklb "Zgguo b ij_~hlI\jZsZ_| g_kZgdpbhgbjh\Zgguc "hiImi LzZd _ ieZ
ebah\Zlv nmgdpbb fZljbpu Wca_goZmwjZ ~ey mijZ\e_gby azZ”~zZqzZfb
kKilm~_glzf iezgbjh\Zlv k\hx jZ[hIm b hij_"_eylv ijbhjbl_lu

< p_ehf jzagggzly-kbkl_fz >g_\gbd kim~_glZ yley_ |ky m~h[guf
gzZ”_"guf bgkljmf_glhf ey klm~_glh\ dhlhjuc ihfh _I bf ieZgbjh\Zlv
azZ”"Zqb b ojZgblv \Z gmx bgnhjfZpbx \ [_ahiZkghf j_ "bf_
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EBL?J:LMJ:

1. Mklbgh&z: KZfhd&b 8ZBgnhjfZpbhggZy kbRKlebddZ Zghklhygby a”hjh\vy q_eh\_dZz
"H.TOGETHER FzZI_fZlbg_kdh_ b ijh]jzffgh_ h[_ki_q_gb_ bgnhjfZpbhgguo |_ogbqg_kdbo b wi
kbkl_f fzZl_j¥iZEu "mgZj fheh”_"ghc gZmq dhgmZywhfkadLhfkd Ba”Zl_evkdbc >hf
L=M +K 8891.

2.GZjmr_DzK KZfhkbByZ B\Zgh®kdZyKIimdZHghBgnhjfZpbhggZy kbkl_flz mq_1zZ "\

“_gby "hdmf_glh\ \ GZmqgghc ;b[ebhl_d_ Lhfkdh]h Jhkm~ZjkI\_gghlh #[dhybjkbl_I1Z Bggh\Zz
fZl_jbZedM F_""mgZjh~ghc-ddlgewu j_gkbb”_glh\ ZkibjZglh\ b fheh”tio Zig_ewo
2020] L hfk &TT, 2020.+K 372375.

3. Building Secure Web Applications: A Sourcebook for Develapgkdike Shema, O'Reilly Media, 2019.

4. 1jhohj_gBd >jhght70/ -DYDG6FULSW 3%3 9leOv64gkdbcWeB[HEKI_jZ

5.LZdlbdZ aZsblu b gZWehijpehgZgkKI[ ;0<4_I_j[mj] +432 k

L?KLBIJH<:GB? IJHBABH?EVGHKLB IJHLHLBI
IE:LNHJFUS(&85('%06 J:AJ:;HLDBSBS?GGHC
H;E:QGHC KM;>

Ydh\le =\: Lji_gvdZz G\
Lhfkdhlekm”Zjkl\_gguc mgb\_jkbl_I
yakovlevgrisha@mail.ru, trenkaev.vn@mail.ru

<\_"_gb_

ljbf_g_gb_ h[eZgguo |I_ogheh]bc ijb\h~bl d \hagbdgh\_gbx jbkdh\ |
\hafh 'ghklvx ml_gdb dhgnb”_gpbZevguo "Zgguo ihevath\Zl e ¢ h[eZq!
\Zc~_j fh™_I dhph \dlidnegylv ~_ckl\by g_h[oh~bfu_ ~ey ig *hklZ\e_gby |
ghc mkem]b gh ijb wihf \_klb gZ[ex"_gby aZ bgnhjfZpbhggufb ihlhd
h[eZqguo KM;> \hafh  _g g_kZgdpbhgbjh\Zgguc ~hkimi d bgnhjfZpbb
K_j\ _jZ [Zau "Zgguo jZkiheh _gghdgmjZklijezdgtj_ 1jb whbhf [jZ bp
hggh_ ijhajZqgh_ rbnjh\zZgb_ [Zau ~Zgguo g_ j_rZ_| ifh[e_fm I d d
\Zgby “hklimigu ijh\Zc”_jm

H[_ki_qgblv [_ahizZzkghklv h[eZqguo ~Zgguo \hafh ghbazZ kq_I ijbf_g
Zevguo ko f rbnjh\Zgby dhlhju hbh8hhelhwlasbs ggu_ \ugbke gby
gZ™ dhgnb”_gpbZevgufb "Zggufb >Zgguc ih*oh” bkihevam_Ilky \ jy”_
kdbo ijh_dll®d gzZijbf_j &U\SW'% ORQRPL $U[ =HUR'% ijbg_f "e)
ihdzZzazgz [_ahizkghklv ijhlhdheh\ aZsblu Ki_pbzebapih\Zggu_ Ze]hjl
gby ~hklzZlhggh j_kmjkh_fdb qlh ijb\h~bl d mom~r_gbl ijhba\h”~bl_e:
s _gguo [Za "Zgguo Lj _[m_Ilky ]b[dh_ j_ r_gb_ dhlhjh_kijb \ukhdhf mj
ghklb ij_~hklz\ey_| g_h[oh”~bfuc “ey ij_~f_lIghc h[ezZklf gZ[h] hi_jzpl
gufb b ijhbdlhevghklv kjzZ\gbfu_ k h[uggufb g_aZsbs_ggufb KM;>

<> @ ij_"klz\e_gZ Zjobl_dIlmjz hldjulhc ieZlnhjfu 6HFXUH %06 "e\
aZsbs_gguo h[eZgguo KM;> leZlnhjfZ 6HFXUH'%06 ij_~hklzZ\ey | &
ihal\heyxsbc ihkljhblv gZ [Za_ p_e_\hcgki®l;2gZehdZdbpls wglhf bf
_Iky Vhafh ghklv zZz~Zilbjh\Zlv \u[h]j djbilh]jZnbg_kdbo Ze]lhjblfh\ ih» I
mjh\_gv [_ahiZkghklb b ey az~Zgghc ij_"f_Ighc h[eZklb

< ~Zgghc jZ[hl_ ij_"klZ\e_gu j_amevlZlu j_ZebaZpbb b |I_klbjh\Zc
[Zah\uo fh me_t%®FXDH _j ijhdkb k_I_\hc ijhlhdhe bij_"eh _gu \Z
Zglu memqgr_gby ijhba\h”~bl_evghklb ieZlnhjfu

1.:jobl_dImjz ieZlnhjfu 6HFXUH'%06

<> @ ih*jh[gh hibkZgZ Zjobl_dImjz 6HFXUH %06 h[tykg_gZ eh]b
kiI\by dhfihg_gl ieZlnhjfu jZkibkZgd 1h m&xglrbnjh\zZzgby ij_"klZz
e_gh ™\b _gb_ ~Zgguo \gmljb ieZlnhjfu azijhkh\ hl d&b_glZ gZ k_j\.
Ih\ bkiheg_gby h[jZlgh =ezZ\gZy hkh[ tg'glykh{_ikiZlonhgtiy dhgn
N gpbZevghkldzZbdhku \uihegyxlky gZ” aZrbnjh\Zg@ugfbhjZggufb
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pby h[ h[jZ[Zlu\Z_fuo ~Zgguo jZkdju\Z_Ilky \ lhc f_j_udhlhjZy Ij_[m_
iheg_gby azZijhkz

GZ jbkij_"klz\e_gzZ Zjobl_dImjz ieZlnhjfu 6HFXUH'%06 dhlhjZy
jZkrbj_gb_f Ibih\hc Zjobl_dktkjg\ dgbcgKM;> >h[Z\eyxdky ijhdkb
dhfhg_glu dzZzd gz klhjhg_ deb_glz 1zd b gZ klhjhg_ k_j\_jZz LzZd gZ
ijhbkoh”bl \uy\e_g&Zijo&/z b i_j_"~ZqZ _lh gZ JZkihagh\Zl_ev aZijhkl
lhjuc kljhbl ~_j \h jZa[hjZz =eZ\ghc azZ”~"Zq_c jZkihagz\zZl_ey y\ey_Il
\Z'guo kmsghkdZijbf j gzZal\zZgb_1Z[ebp b klhe[ph\ ik _\*"hgbfu |[|_dk
gbkeh\u_ dhgklzglu F_g_"~ _j br_glbnbdZlhjh\ hlke_"b\Z | "Zggu_
[m_Iky rbnjh\ZIv Fh mev rbnjh\Zgby b F_g_""_j rbnjh\Zgby hli\_
rbnjh\Zgb_ ~Zgguo b eh]bdnbkilmdv&hdBEpby jZaguo rbnjh\ F g ™ ]
dexg_c rbnjh\Zgby b F_g_""_j ojZgbebszZ \_“ml jZ[hlm k o0jZg_gb_
gb_f k_dj_IZfb b kem™_[gufb ~Zggufb

Jbk :jobl_dImjZ ieZS&eturéDBMS

leZlnhjfz 6HFXUHV 06 bgZy gZkljzZzb\zZz_fzy\kgb'yZaZegb&ha
guo h[eZzqguo KM;> dhlhjZy h[ez”Z_| ke_"mxsbfb [Zah\ufb oZjzdI_jb
i_j\uo ieZlnhjfz ihalhey_ | j_Zebah\u\Zlv jZaebqgu_ Zhobl _dIimjgu_ \
kljh_gby KM;> [_a ihRMNuj[Hjlhhgghc ih”**_j dhc ki_pbZeviguo ko_f rbnj
\Zgby kghtlguf deb_glkdbf ijhdkb k ~\hcguf ijhdkb deb_glkdbf b k_j
<h\lhjuo iezZlnhjfz h[_ki_gqb\Z_1I hldjuluc “hkimi d dh"m b bgkljmf_gl.
eZ | __ ]b[dhc b fZkrlZEbjjmvbloc ie€ZlnhjfZz iha\hey_ | jZajZ[hlgbdZzf
\g_"jylv kh[kI\_ggu_ finjtvh2dpbybb eh]bdm bo \azZbfh”_ckKi\by qglh h[_ki
\Z I \ukhdmx kl_i_gv dhgnb”_gpbZevghklb b [_ahiZzkghklb *Zgguo

GZ ~Zgguc fhf_gl ijhlhlbi ieZlnhjfu ij_~ihez]zZ | \ dZq_kI\_ p_e _\lI
bkihevah\zZgb_ 0\64/ JZ[hlZ ih ijhlhdhem 0\64/ ijhbkdhébl aZz kqg_I
[b[ebhl_d gZ yaudZo *R b & JZkihagz\zZl_ev aZijhkh\ ihkljh_g g
f_glzZz ey ]_g_jZpbb iZjk_jh\ $17/5 Ijbf_g_gb_ $17/5 vbkihevamxs_]t
gu_ 1jzffZlbdb yaudz 64/ iha\hey_|I| [ukljh Zz~Zilbjh\ZIv F_g_""_j rbnj
hkh[_gghklyflgzg\64/

2.F_Ih~bdZ |_kibjh\Zgby b hkh[_gghklb j ZebaZpbb

< jZ[hl_ ij_"klzZ\e_gu j_ameviZlu |_klbjh\Zgby ijhba\h”~bl_evghklb
6HFXUH'%06 \ jZaguo dhgnb]mjZpbyo k izZjk_jhf [_a izZjk_jz [_a
deb_glkdbo b k_j\ _jguo fh*me_cupgh\Zipppywnn_dl azaf "~e_gby \
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iheg _gby-8&4ijhkh\ ijb \dexqg_gbb \udexqg_gbb [Zdbo [Zah\luo fh"me
iZjk_j b k_I_\hc ijhlhdhe >ey ijh\_~_gby |I_klh\ j_Zebah\zZg ijhlhlbi i
bgl_ljzpb_c k[hjz f_Iljbd \h \k_ dhfihg_glu

ljb I _klbjh\Zgbtbebdm_|ky aZzimkdzZijhBHAY g_luj_o Ibih\ ,16(57
83'$7( 6(/(&7 '(/(7( <k_ azZijhku \uihegyxlky gZ” h~ghc IZ[ebp_c e
kh kemgZcgh k]_g_jbjh\Zggufb ~Zggufb AZijhku IbiZz ,16(57 83'$7(
jZ[hlzxl k h~rghc azZibkvx \ |Z[ebpjzphjhkddibkb_ Z azZijhku Ibiz
6(/(&7 h[jz[Zlu\zx] [hevrmx qZklv *Zgguo |IZ[ebpu ij_"~klZ\eyy kh[hc |
gZ]jmadm gZ ql_gb_ ~"Zgguo < ~Zevg_cr_f ieZgbjm_Ilky bkihevah\Zl
aZijhku SUHSDUHG VWDWHPHQWY dhlhju_jmelkklhgipé_gyxlky \ j_Z

Hkh[_gghklb j_ZeB&Zpdbam_|ky d_rbjh\zZgb_ k_kkbcmhevah\zZl_ ey
gZ_ ih\lhjguo aZijhkh\ g_ hildju\Z_Iky gh\h_ kh_"bg_ghb_ qlh kgb Z_
iheg_gby azZijhkh\ \ jZzfdZo jZ[hlu h~gh]h ihevah\Zl_ey J_Zebah\Zgh
Zkbgoghhg \uiheg_gb_ azijhkh\ qglh iha\hey_| g_ "~ZlvZ\uiheg_gby *
ijhkh\ hl fgh' _kI\Z deb_glh\ < iZjk_j_ gZ [Za_ $17/5 _fh _| bkihevat
“bf 6//]jZzffZlbdb qlh ~Z_| \hafh ghklv m\_ebgblv ijhba\h”*bl_evghklb
2jZaz ohly g_dhlhku_gaZfihfpm!| [ulv jZkihagZgu \ jZfdZd mijhs_gghc ]j
fZlbdb

3.J_amevliZlu | _klbjh\Zgby

Jbk ~_fhgkljbjm_I jzZkij_~_e_gb_ \j_f_gb-axihelghghyb 6kid
h[jz[hld_ KM;> 0\64/ GZ ]jZnbdZo ij_"~klzZ\e_gu ]bklh]kzffu jZzkij_"_e.
eZ aZijhkh\ ihg\y \fuiheg_gby \ fbeebk_dmg~Zo

Jbk L_klbjh\Zgh_ p_e MyBQIKM ;>

DzZd \brgh ba ]jZnbdh\ gZb[he__ \u”~_eyxlky aéwvhkwu IbiZ 6(/(&7
gZklv aZijhkh\ \uihegy_Ilky f_fk 6@/ (®&4aZ ~ey aZijhkh\ Ibiz ,16(57
83'$7( "(/(7( \j_fy omfig f_gv#60 fdk WIb "Zggu_ bkihevamxlky \ dZq
kI\_ wlZehgghc ijhba\h”bl_evghklb

GZ jbkij_"klz\e_gu j_amevlZlu |I_klbjh\Zgby ih~kbkl_fu i_j_~Zqgb
ieZlnhjfu dhlhjZy khklhbl-ijladOh64deb_glZz b k_j\_jZz 53& deb_glZz
0\64/ DZzZd \b~rgbhkba\j_fy ijhoh ~_gby azZijhkh\ ih kjZ\g_gbx k p_e_\
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KM;> m\_ebgbehkv 7ey aZijhkh\ ,16(57 *83'$Z& "é{7aZijhkh\
SELECT+\ jZa

Bkke_"h\zZgb_ ihdZaZeh qlh ih*"kbkl_fzZ i_j_~Zgqb "Zgguo ~Z_| azZ"
rbgkl\Zz azZzijhkh¥kth< gZklghklb -gbhak/b \ghkbl az”~_j 'dm ~ey aZijhkh\
IbiZz 6(/(&7 \ "bZiZRabgk Z ~ey hklZevguo lbitf_a@Zijfkk hMi
dh\dZ b i_j_kuedZ ~Zgguo gZ [Za_ J53& \fkhkigbaz” [hiedtr b*h
azZ”™ _j°db h[mkeh\e _gu aZijhk&fb dhijZz6(jhbkoh” bl miZzdh\dZ fgh"_klI\Z
NZgguo \ “jm]bo kemqgAayogaZfk j db

Jbk L_klbjh\Zgb_ ih~kbkl_fu i_j_"~Zqb ~Zgguo ieZlnhjfu

Lzd _ ijh\_~_gh | _klbjh\Zgb_ ieZlnhjfu dh]~Z \f_kl_ k ih"kbkl_fhc
NZgguo nmgdpbhgbjm \ZIJ&kiaZghkh\ i ZjlbKj kfuyle_gh qlh
deb_glkdbc ijhdkb izZjk_j debjsnd &82Z& “"ey_| hldebd KM;> 0\64/
ljbg_f hkgh\gh_ \j_fy ljZlblky gZ ihkljh_gb_ ~ _jaXZjhjKh{hjZ "ey 64/
kemqgZ_ hldexqg_gby iZjk_jZ gd]ex9h_lkZagdghj gb_\uiheg
gby azijhkh\ Ibiz ,16(57 83'$7( '(/(7( Z 1zd _jfHafZhewkdhj \
gb_ \uiheg_gby azZijhkh\ Ibiz 6(/(&7

Lzdbf h[jzahf ijhklu_ aZzZijhku \uihegyxlkykf \glh \q_fyadzd
keh"guf g qgq_f &g AZ\bkbfhklv azZz”~_j 'db hl h[t _fZ "Zgguo "“ey aZijl
h[jZz[Zlul\Zxsbo g_[hevrh_ dhebqg_kl\h kljhd-aZzabkmifeyahRy¥ glthya
iZjk_jz dhlhjuc ljzlbl \j_fy gZ jZkihagz\zZgb_ ijb ex[hfb\b”~_ aZzZijhkZz
fhklb hl jzaf_jz hI\_1Zz
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Jbk L_kIbZyb_ ieZInhjfu k iZjk_jhf

GZ jbkfh gh m\b~_Iv ~bZ]jzffm \j_f_gb \vaEejhkdhy 6Z24g

k_ggmx ih dhfihg_glzf iezZlnhjfu dhlhju_ ij_~klZ\e_guggZ ijZ\hc klhjl
dZ < qgzZklghklb PYwWwIO SIPpHRIKb h[jz[Zlu\Zxsbc aZijhku ih ijhlhdhen
MySQL, clientproxyxwlh ijhdkb h[jZ[Zlu\Zxsbc aZijhku ih kh[kI\_gghfm ijhll
em gZ klhjhg_ deb_glz \ "Zevg_cr_f [m~_Il \uihegylv hi_jZpbb rbnjh\.
serverproxytijhdkb h[jZ[Zlu\Zxsbc azZijhku ih kh[kI\_gghfm ijhlhdhem gZ
h[eZgghc KM;2Zevg_cr_f [m~_I| ijhba\h”?blv hi_jZpbb gzZ” aZrbnjh\Zc
NZggufb

Jbk >bz]jzffz \j_f_gb \uiSQigaZihlykh\

Ba jbk\brgh qlh deb_glkdbc ijhdkb FOLHQWSUR[\ mki_\Z_I h[jz
aZijhku f_g__ qfk &@Zkeh gd_g__ q_foékk \ |Ih \j_fy dzd-0\64/
ijhdkb P\VTOSiYlR{\u+1Zd "= dZd FOLHQWSWR[\g_Z Kkeli gd_
50fk 1j_~klZ\e_ggu_ dofZljbkb ihdZau\Zxilevgqlkty [gZklv \j_u_gb \
iheg_gby-&2Zijhkh\ |jZIblky gZ jZkiZdh\dm mizZdhj\wddlnbjghaf_g_gb_ k
guo Z 1Zd _ ihke_"mxs__ h brZgb_ azZijhkzZ \ hg_j_"b Zkbgojhgghc hJ
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< j_amevlZl_ gZ]jmahggh]lh |I_klbjh\Zgby ieZlnhjfu \lmy\e_gh qlh ij
kljh_gby ~_j \Z jZza[hjZZ*egwkBM/iZjk_j gZ [Za_ $17/5 kwms_klI\_ggh \ek
1 gz ijhbd\reNvghklv ~h[Z\eyy aZfk jg&ba¥Xhijhku ,16(57 83'$7(
"(/(7( b 20fkxgz azZijhku 6(/(&7 qlh kjz\gbfh k az~_j dzZfb \ghkbfi
ij_h[jzah\zZgb_f ~Zgguo ijhlhdhe J53& b 0\64/

<u\h~uBkihevah\Zgb_ ieZlnhjfu azf_"ey_| hldebd p_e_\hc KM;>
1) ey ijhkluo azZijhkh\ \dexqZxsbo fZejwdZgjbuwwIhf aZiujhku \
ihegyxlky f_gvr_ g fk az*ey |y _euo aZzijhkh\ h[jZ[Zlul\Zxsbo fgh]h
NZggudb\  jZa ijb wlhf aZijhku \uihegyqlKyalZfgk F_"e_ggZy
jZ[hlZ iZjR_fjEevr_c kl_i_gb kdZaulZ_Iky gZ \uiheg_gbbhijhkluo aZijhk
lhdhe J53& b miZzdh\dZ ~"Zgguo \ 3URWREXI kt_~Z | khj_fy \uiheg_gb
kh\ Bf__Iky g_h[oh”bfhklv "Zevg_cr_]lh bamqg_gby \adbfh”_ckl\by dl
nhjfu k p_evx kgb _gbyzlkddjgZs dgby hi_jZpbc ij_h[jZah\Zgby ~Zgguo
khdjzs_gby h[t_fz i_j_~zZ\Z_fuo ~"Zgguo

4.1j_~eh"_gby ih ih\ur_gbx ijhba\h~bl_evghklb

<hafh gh ih\ur_gb_ ijhba\h”bl_evghklb ieZlnhjfu aZ kqgq_I| hilbfbaZ
azf_gqu izZjk_jz Z lzd _ azZf_gu ijhlhdliredfo 358 & Kgrds &PI&M QI \h
fh ghklv ih\ur_gby ijhba\h?bl_evghklb k_I_\h]h ijptelimdhedbaz kq_lI
\azZzbfh”~_ckl\by yaudh\ *R b & \ kemqZ_ jZ[hlu gZ h™yhc fZrbg_ bel
ghlh ijhp_kkgzkljhcdb khhiI\_lklI\mxsbo iZjzf_Ijh\ J53&d §ZR I[Zdbo
f _j khh[s_gby ijb [hevrhf h[t_f_ ~Zgguo beb ihlhdh\hf f_Ih~_i_j ~Zqb
3) hilbfbazZpbb jZ[hlu-iQkh&lkb i_j_ _miZdh\dzZ ~Zgguo f_""nj ijhihdheZfb
jZ[hldZ hg_j_"b azZijhkh\ deb_glh\ LZd _ \hafh 'gZ i_j "ZqZ ~Zgguo ¢
\uah\ nmplgd ba *R \ & k bkihevahxz@b\ff I6lh*j _Zebah\zZgghc \ |
dms_c \_jkbb ieZlnhjfu k_#Z[\kl¢gzldpdbbl J53& RYHU 7&3 8QL[ 'RPDL
Sockets).

AZdexqg_gb_

< jZ[hl_ ij_"klzZ\e_gu j_amevliZlu |_klbjh\Zgby ijhba\h?bl_evghklb
ieZlnhjfu 6HPRPXKW6 [_a fh me_c rbnjh\Zgby Bkke_"m_Ilky \ebygb_ gZ \
iheg _gby-&Zijhkh\ [Zah\uo hi_jZpbc ZgZebazZ b ij_h[jZah\Zgby i_j_“
NZgguo <uyle_gh kms_kI\_ggh_azf _~e_gb_ hldebdZ p_e \hc KM;> 0
wlhf 64/Zijhku \uihegyxlky F igh*efe ifEdlibdb aZ~_j dhc Baeh  _gu |
dmsb_ hkh[_gghklb b ij_~eh” _gby ih memqgr_gbx ijhba\h?bl_evghklb |
NZevg_cr_f ieZgbjm _|ky j_ZebaZpby b | _klbjh\Zgb_ieZdinhjfu k fh me
gby

EBL?J:LMJ:

1. FZjlbrbg& : OjZiqFgdh RhdmjhBke_"h\Zgb_ azZz~Zgb h[_ki_q_gby [_ahiZkghklb ijb
0jZg_gbb b h[jZ[hld_ dhgnb”_gpbZevguo "Zgaguo < B)MP0BK + KITT3490.

2.Ydh\e=\: Lj_gvdZGl&ZInhj{SECUREDBMS”ey jZajZ[hldb aZsbs_gghc h[eZgqghc KM;>
FZl_jbZ®uF_""mgZjhrghc fdlreh’gZmqgghc dhgn_j_gpbb FZI_fZlbg_kdh_ b ijh]jzZffgh_ h[_ki_c
bgnhjfZpbhgguo |_ogbqg_kdbo b wdh.glhtfblgd kdhkb 308 kiK 7481

3. KZcl ijh_gbagfi Protd' tURL: https//capnprotiorg  "~ZI1Z h[jZs_.§&3024)

4. J _ihablh@htwb ijh_dBWIG tURL: https//githubcom/'swiglswig *Z1Z h[jZs_gby
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. F:L?F:LBQ?KD:Y L?HYB?E?LJ:NBD:
B L?HJBY F:KKH<HszKEWM @B<:GBY

[JHLHLBI! IJBEH@?GBEY IHBKD: J:KIJ?>2&BY
G:B;HE?? ,EBADH=M:®BGGHFM WFIBJBQHRKM

ljhdm~b&Z: Fhbk_: G
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
prokudina_ua@mail.ru, moisee&su@gmail.com

<\_"_gb_

< gZklhys__ \j_fy \ BIFDG L=M \_~_1lky jZajz[hldZ ijh]jzffgh]lh dh
SmQ> @ H"*ghc ba az~Zq wlh]h ijh]jzffghlh dhfie_dkzZ y\ey_Ilky gZoh"
N e_gby gbkezZ azy\hd \ kbkl_fZo fZzkkh\h]bk @kemngZetdby kKdH
\bAr_ >ey lhlh qglh[u wlh \uihegblv gm 'gh ih j_amevIZzhzf bfblZpbhgg
\Zgby gZclb gZb[he__ ih~*oh”ys__ jzZkij_~_e_gb_ \_jhyllghkl_c b hp_gt
ju

lj_~ihezZ]Z_lky qlh bf__Iky g_dhlhjuc [Zgd jZkij_"~_lk_gbc \ dhlhjl
A"blky ihbkdgked\_evx ~Zgghc jZ[hlu y\ey |ky ihkljh_gb_ ijhlhlbiZ ijb
gby ey hp_gdb izZjzf_Ijh\ hlh[jZgguo jZkij_~ e _gbc b lgZoh ™~ _gby gZ
"ys _1h jzZzkij_~_e_gby

1.1h\_~_gb_ b kljmdImjZ ijhlhibiZ

lj_"eZ]Z_lky ke_"mxs__ ih\_~_gb_ ijlclAlbépepbk gbyzih~
_Iky wfibjbg_kdh_ jzZkij_~_e_gb_ \_jhylghkl_c ~bkdj_Idhc kemqgZcghc
emqg_ggh_ \ j_amevizI_ bfblZpbhggh]lh fh”_ebjh\Zgby

Jbk Th\_~_gb_ ijhlhlbiZz

>ey hp_gdb izjzf_Ijh\ jzkij_~_e_gbc bkihevamxlky fklh” fhf_glh\ b
gh\Zgg gZ g_kdhevdbo i_j\uo agZq_gbyo wfibjbq_kdh]h jZkij_"~_e_ghby
rZgguo f_lh~h\ \uihegy_Iky hp_gdz izjzf_Iljh\ jzkij_~_e_gbc Ilhemqg_
ih~"klz\eyxlky \ dzZzq_kI\_ izjzf_ljh\ ~ey dZ ~h]lh jZkij_~_e_gby ba [Zgd
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gbc b ijhba\h~blkylkjZ\gemqg_gguo ZgZeblbg_kdbo jZkij_~ e _gbc k a
wfibjbg_kdbf >ey hp_gdb ih]j_rghklb bkihevam_Ilky jZKklhygb_ Dhefl
q_kI\_ gZb[he__ ih?*oh”ys_]h jZkij_~_e_gby ba [ZgdZ \k[bjZ _Iky Ih "¢
klhygb_ Dhefh]hjh\Z ihemqgbehkVjlg alpf gdrbifzjzf_Ijh\ jzkij_~_e_gbc
fhlml ihemgblvky agZq_gby dhlhju_ g_ [m” ml m~h\e_uWhjylv h]jZgbq.
\Zz_fuf gZ izZzjzZf_lju wlbo jZkij_~_e_gbc Ilhwlhfm _keb g_evay hp_ghb
jZkij_~ e _gby hgh g_ [_j_Ilky ey \uiheg_ g§bygbtevig gdribe fbgb
jZkklhygby Dhefh]hjh\Z b \u[hjZ gZbemqr_]h jZkij_~_e_gby
lj_"eZ]lZ_lky ke_"mxsZy kijmdImjzZ ijKihibdEmjjblokihévam _| iZ
| _jg ijh_dIbjh\ZREyehgguc f>Il@ :[kljZdlguc deZkk $EVWUDFW'LVWL
yley Iky rZ[erdgegakkhf ~ey k\hbo dezZzkkh\ ihlhfdh\ &RQFUHWH'LVWUL

Jbk KljmdImjZ ijhlhlbiz
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DeZkk $EVWUDFWZ[MZUdLEMXWIER®K ij_~klZ\eyxsbckhp_gb\Z fh_ j
ij " e gb_ DeZkk &RQF 4 H&ZHKK VIVUkEZX@MxRQc dhgdj_Igh_ jzkij_A

e_gb_ gZke_~m_fh_ hi deZkkZ $EVWUDFW'LVWULEXWLR
,PSOHPHQWHG(YDO3DUDPVOHWKRGV kh”~ _j bl fZkkb\ j Zebah\Zgg
hp_gdb izjzf _Ijh\ :ljb[ml ,PSOHPHQWHG(YDO'LVWVOHWKRGV kh"_

\Zgguo ihlhfdhf f_Ih~h\ kjzZ\g_gby jakbjnN_&DélitZ atZgbk jZ
ij_~_e_gby Zljb[ml "LVW kh”_j bl \_jhylghklb ~ey jZkij_"~_e_gby k \
hp_gdzfb izjzf_IljhxhpZeghgguc jy” jZkij_~_e_gby F_Ih® &DOFB(YHL
\ugbkey_I| \k_ o0zZjzdl_jbklbdb dhgdj_Igh]lh jzZzkij_2f eljlp\thyi hp_gdzZ _]h
kljh_gb_ hp_ghggh]h jy~rzZ jzkij_~_e_gby kjz\g_gb_ w#ibjbg_kdh]h b
Ah\ k ihfhsvx jZkklhygby Dhefh]hjh\Zz F_Ihr (YDOXDWH3DUDPHWH
f_lju jzkij_~_e_gby \uihegyy azZ”~Zgguc f_Ih” hp_gdb F_Ih® OHWKRG
Zebam_h#N fhf_glh\ “ey hp_gdb izZzjzf_Iljh\ jzZzkij_~_e_gby F_Ih® %\)LUV
\uihegy_I| f_Ih” hp_gdb izjzf_Ijh\ gZ hkgh\_ g_kdhevdbo i_j\uo agZq.
F_Ihr (YDOXDWH'LVW \ugbkey_ | b khojzgy_l hp_ghqguc jy”~ jZkij.
&RPSDUH'LVWYV kjzwdgihjbgl_kpbkjzkij_~_e_gb_f

DeZkk ODLQ@&OjZVayxsbc h[t_dl ijbeh  _gby kh”~_j bd dhee_dpbx d
dj_lguo jZkij_~_e_gbec dhlhju_ bkihevamxlky \ ijhljzff_
.ROPRJRURY'LVWDQFH hiI\_qzZ_| aZ j_ZebaZpbx jZkklhygby Dhefh]t
EvalParamsMeK RGBHQXP b &RPSDUH'LVWVOHWKRGBHQXP kh~_j Zl gZa
hp_gdb izjzf_ljh\ b kjzZ\g_gby jZkij_~_e_gbc khhI\_IkI\_ggh

Lzd"_ kljmdImjZz bkihevam_I| iZH_@y K&REZPSDYH'LVWYV ij_~hklzZ\ey._
bgl _jn_ck ~ey f_Ih~h\ kjZ\g_gby jZkijby &RFPIBD UH'JYWYV \uihegy |
kjZ\g_gb_ jZkij_"~_e_gbc < qgZklghklb \ j_Zebah\zgghf ijhlhlb
.ROPRJRURY'LVWDQFH 7~ey \ugbke_gby jZkklhygby Dhefh]lhjh\zZ j_Z
n_ck

< dzZq_kI\_ ijbf_jz ijb hp_gd_ izZzjzf_ljh\ ~ey jZkij_~_e_gby hkgh
nhjfmezZo Wjezglz izjzf_|j 5KR fh™_| ijbgbfzZlv g_kdhevdh agZq_gbc
[jZIv gZbemqr__ agZq_gb_ bkihevam_Ilky jZkklhygb_ Dhefh]hjh\Zz

2.JZkij_~ e _gby gbkeZ aZy\hd \ KFH k g_h]jZgbqg_gguf gbkehf ijb[h
b hp_gdZ bo izjzf_Ijh\

<> @ [ueh mklzglh\eegh[ &kdhg_qghebg > @udkKFigZxlky ke
"mxsb_ klZpbhgZjgu_ jZkij_~_ e gby \ _jhylghkl _c gbkeX azZy\hd \ kbkl
kdh_ h[h[s_ggh_ hljbpZl_evgh_ [bghfbZevgh_ ]ZmkkhbkdZy Ziijhdkb!
abjh\Zggh_ b ghjfbjh\Zggh_ gZ ihehhbkV _ekpf@devihte jZkij_~ e gb_
<k_wlb jzkij_~_e_gby ihf_s gu \ [Zgd jZkij_~_e _ghbc

>ey |Ihlh qglh[u \uihegblv hp_gdm izZjzf_Iljh\ wlbo jZkij_~_e_gbc
f _Th~ fhf_d6ir} >ey bkoh”ghc \u[hjdb \ugbke_gu agZqg_gby fzZl_fZlbq
h b~rZgby b ‘kibkbi_jwlb agZq_gby ih~klZ\e_gu \ \ujZ  _gby "ey ZgZehbl
\ugbke_d@bly fZlbg_kdh]h h'brZgby #Z*"bkihjbabjzkij_~_e gbc < j
amevlzZl_j_r_gby kbkl_f mjz\g_gbc "ey dZ " ~h]h jZkij_~_e_gby ihemq_
1 ZjZf_ljMemp xwfibjbq_kdh_fZkdg_kdh_ h; b&gagwfibjbg_kdKy ~b
i_jkby

JZkij_"~_e_gb_ ImZkkhgdhg jZkij_™_e_gby \_jhylghkl_c
AN kv +iZjzf_lj jzZkij_~_eeybhp_gdd iZ]j

f 1jZz wihZlkij_~ e gby ke_~m_| bkihevah\ZIlLv nhjfmem
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=Zmkkh\kdZy ZiijhdkbfAZhhn g jZkij_~_e_gby \_jhylghkl_c
, AN _B) tnmgdpby jZKkij_~_e_aoby ghjfzZe

ghc kemqgZcghc \_eblgthfbk_kdbf h b rBEgbbKi_ jkif _cH]jZgbgq
gb_ gzZdez~u\zZ_fh_ gz izZjzZf_lju ~Zggh]lh jAKijfmea gy hp _
db izjzf_ljh\ jzkij_~_e_gby ihemqgzZxlky ijyfuf ijbjz\gb\zZgb_f fhf_glh\
b \lhjhlh ihjy~rdh\ |, :
H[{h[s_ggh_ hljbpZl_evgh_ [bghfbZevgh_ jZkijAZdhgthZ HH;J

ij_"_e_gby \_jhylghkl_c , AN Ky = ]ZffZ

nmgdpby q xiZjZf_lju jZzkije ~gby H]jZgbg_gby gZdez”uhNzZ_fu_ gZ izZjz
ju , , . Nhjfmeu hp_gdb izjzf_Iljh\ jzkij_~_e_gby gZ hkgl

wfibjbg_kdbo fhf_glh\, ,

3.JZkij_" _e _gby ey ZiijhdkbfZpbb gbkezZ aZy\hd \ KFH k h"'b*"Zghb_
b hp_gdZ bo izjzf_Ijh\

>ey ijhkluo KFH k h b”rZgb_f [ueb \u”_e_gu ke_“mx-sb_ jZkij_"_e._
f _ljbg_kdh_ -]d\fabjbq_kdh_ jzZkij_"_e_ab_gahkdhimgedo Wjezg]lZ
nhjfmeZ IheeZQbdgdbgz WIb jzkij_"~_e_gby IZzd _ ihf_s_gu \ [Zgd jZk
e _ghbc

>ey lh]lh qglh[u \uihegblv hp_gdm -]ZjZff_ljjihg _d\dha]th jZzkij_~_e
gby hkgh\Zggh]lh gZ nhjfmeZo WjeZg]Z \ nhjfmem gzij_~_e_gby \_
klZ\e_gu agZq_gby \_jhylghkl_c ~ey i_j\h]lh we_f_glZ \u[hjdb khklZ\e
b \ j_amevlZl_\ugbke_gbc “ey dZ ~h]h jZkij_"~_e _gbyZihemq_gu agZ
f_ljh\ >ey ]_hf_Iljbg_kdh]h jZzkij_~_e_gby bkihevah\zg f_Ih” fhf_glh\

= hf_Iljbg_kdh_ _jZkdjgb_AZdhg jZkij_~_e_gby \_jhylghkl_c
, AN kvwbqg £iZjZf_lju jZkij_"~_e_gby H]jZgbg_gby
gZdezMu\Z_fu_ gz izZjzf_lju . Nhjfmeu "eydhbpigjzf_Ijh\

wlihlh jZkij_~_e_gby bf_xI \b?

D\Zap hf_ljbq_kdZkiji~_e [88. AZdhg jZkie_gby \_jhylghkl_c

AN KRvozy 2iZjzZf _lju jZKij_~_e_gby W]jaddeZgyru\Zz _fu_ gZ izZjzf _lju
, . Nhjfmeu ~ey hp_gdb izZjz{f] IpH\ Igbfdalkdh]h jZkij_~ e _gby

: - A" _Behp DPemp *agZq_gby gme_)jHiphbwe _f_glh\
wfibjbg_kdh]h jzkij_~_e_gby
JZkij_"~_e_gb_ hkgh\Zggh_ gZ nhjAddig Wjed]Z jZkij_~_e_gby
\_jhylghkl_c bf__1 \b~
@

AN Ky , +iZjzZf_ljuzkij_"~_e_gby < I_dms_f ijhlhlbi_ fu
ij_~ihezlz_f qlh iznzgblkeh h[kem b\Zxsbo ifjbjgbk&hbf_kl "ey
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h*brZgby az”Zgu ihwlhfm hkIZ_Iky lhevdH hZgdhlvgbZZgzie
AUNZ _fu_ gZ wihl iZjzZf_I]j

)

GZ hkgh\_ kbklihfamqgq_gh ke_"mxs__ mjzZ\g_gb_ hlghkbl_evgh g_ba
izjzf_ljz !

®3)

A" _BMp tagZq_gb_ gme_\h]h we_f_glZ wfibjbqg_kdh]h jZkij_"~_e_gby

< j_amevlZIl_ j_r_gby mjzZ\g_gby dihjgmqgqzZ Glkvh~*oh”"ysb_ ih~
mkeh\by dhjgb dhfiekhWikgh ggu_ hljbpZl_evgu_ « hl[jZku\Zxlky <
j_amevlzl_ fh _1 g_ hklZlvky ih*oh”ysbo dhjg_c 1Ih]*Z hp_gblv izZjz
jZkij_~_e_gb_ bkdexqgZ_Ilky ba kibkdz dzg/tbh*dhNysPkedhhgbZebkv
Ilh]~Z \uihegy_Ilky ihkljh_gb_ hp_ghd jy*rZ jzkij_~_e_gby ~ey dZ ~h]h
\u[bjz _Iky Ihl ~ey dhlhjh]h jZzkklhygb_ Dhefh]hjh\Z ihemqgbehkv gZbf_

4.J ZebaZpby f_Ih*Z kjzZ\g_gby [ebahklb jzZkij_~_e_gbc

< dzZg_kI\_ f_Ih"Z[elpalgkdb jZzkij_~_e_gbc \ I_dms_c \_jkbb ijhlhlb
ijbeh™ _gby bkihevam_Ilky jZkklhygb @ Dbreth]thzhth]h jZkij_~ e _gby
Ney dhlhjh]lh ithemqgbehkv hp_gblv iZjzf Kikuhyagb ketye filkyhjE\Z ih
nhjfme _ AN K twfibjbqg_kdh_ jZkij_FX) et hply

dzZ jy"Z jZKkij_™_e_gby
5. 1jbf_j jZ[hlu ijhlhlbiZ

GZ hkgh\zZgbb \ur_baeh _ggh]h [ue j_Zebah\Zg ijhlhlbi ijbeh’_gby
jZkij_~_e_gby gzZb[he__ [ebadh]l]h d az*Zgghfm wfibjbgq_kdhfm GZ
ih~"Z _IKybwg_kdbc jy™ jzZzkij_~_e_gby gbkez azZy\hd \ KiFH dhgdj_Igh]l
emqg_gguc \ j_amevlzZl_ bfblzpbhggh]h fh”_ebjh\Zgby khhI\_IklI\mxs_c

GZ jbkihdzZzazgz Ziijhdkbfzpby jzkij_~_e_gby qbk&Q& 'aZzy\hd \ KFH
Ney jZkij_"~_e_gbc "bkdj_lghjhz&ggklhlZzimzZzkkhgh\kdh]h h[h[s_ggh]t
hljbpzl_evgh]lh [bghfbZevgh]h b ]_hf_Iljbq_kdh]h <uqlkke_gu izZjzf_I|
ij_~_e_gbc b jZzkklhygby Dhefh]lhjh\Z ih highr_gbx d aZ~Zgghfm wfibj
"m < j_amevlZl_kjz\g_gby k®_eZg \u\h” bdlhp gy bemzgrghyf Kejhdk
gZztwlh h[h[s_ggh_ hljbpZl _evgh_ [bghfbZevgh_jZkij_~ e _gb_ 1HJD\
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JbR. :iijhdkbfZpby jZkij_~_e_gby gbkeZ aBMtd \ KFH lbiz

GZbemqrZy ZiijhdkbfEpsbyggh_ hljbpZl_evgh_ [bghfbZevd\egatvékinpmta)e _gb _

GZ jbkihdzZzazgz ZiijhdkbfzZpby jzZkij_~_e_gby gbkez azy\hd \ K
M/M/N * "~ey ke_"mxsbo jzZkij_~_e_gbc ]_hf-]jibthd_kjbglhkdlk}l\Zab
jZkij_~_e_gby hkgh\Zggh]h gZ nhjfmeZo WjeZg]Z <uqgbke_gu izjzf_lI
N e_gbc b kihlhidxsb_ jZkklhygby Dhefh]lhjh\Z < j_amevlZl_ kjZ\g_gby
jZkklhygbc Dhefh]lhjh\zZ k" _eZg \u\h” qlh \ "Zgghf kemqgZ_ gZbemqrz
+jZKij_"~_e_gb_ hkgh\Zggh_ gZ nhjfmeZo WjeZg]l]Z %DVHG RQ (UODC

JbM. :iijhdkbfZpby jZlijgby gbkeZ azZy\hd M/M/NH.biz
GZbemqrZy Ziijhdkbkgpbh¥ggZy gZ nhjfmeBaseddhjEridiggrinction3

AZdexq_gb_

< dzZq_kI\_ j_amevlzZlZ ~Zgghc jZ[hlu ij_"~eh’ _gu nhjfmeu “ey hp_c
iZjZzf_ljh\ ke_"mxsbo jZkij\ Nheglgtkl_c ~ey Ziijhdkbfzpbb az”~Zggh]h v
ibjbg_kdh]h jy*Z imzZkkhgh\kdh]h h[h[s_ggh]lh hljbpZlkevgh]h [bghfk
khikdhc Ziijhdkbfzpbb ]_hf_Iljby_kdHjbg dk&kah jzZkij K _e_gby h
gh\Zggh]lh gZ nhjfmeZo WjeZg]Z nhj®hgdbglhedZgjdnhlzZgZ ijhp
"mjZ ihbkdz jzZkij_"~ e _gby gzZb[he__ [ebadh]h d aZz*Zgghfm
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:jobl_dImjz ijhlhlbiz ijbeh’ _gby kijh_dlbjh\ZgzZ IZdlmf h[jZzahf qlh]
"ms_f fh gh [ueh [u "hklZlhggh e_]dh ihihegylv [Zgd bkihevamxsboky
gbc Z 1Zd _ febbhd rgdb [ebahklb f_""m jzZkij_~_e_gbyftb \_jhylghkl_c
]_ijhlhlbi ijbeh” _gby [ue j_Zebah\Zg b ijhl_klbjh\Zg

EBL?J:LMJ:
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8. FedorovaE.A. Quastgeometric and Gamma Approximation for Retrial Queueing Systems // Communications
in Computer and Information Scienc#2014. V. 487. +P.123#36.

9.GZazjh\), Ex[bglZ <G_fZjdh\kdZy "bgZR@&bkdzfZ k \ohMy&bihihdhf aZy\hd
\IhfZlbdl b |_e_f_oZ2p88 2 7. +K89401.

KBKL?FU F:KKH<H=HKEM@B<:GBY
K G?H=J:GBQ?GGUFEMHFKMKLJIJHCKL<
< KEMQ:CGUO KJ?>:0

LZjZzk_gdd Fhbk:; G
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
Isa328@yandex.ru

<\_"_gb_

< ~rZgghc jZ[hl_ jzkkfzljb\@Z _dky ffiblf fZlbq_kdbo fh~r_e_c¢ izjzf_Ilju
dhlhjuo f_gyxlky kh \j f g f kemqZcguf h[jZahf \ azZ\bkbfhklb hl khkl
g_]h kemqgZcgh]lh ijhp_kkz Lzdb_ fh”_eb gZoh”yl rbjhdh_ ijbf_g_gb
ijbeh™ _gbyo < qzZklghklb [_kdhg_qghebg_cldu h[kékl bW gBkkh\h
bkihevamxlky ~ey ZiijhdkbfZpbb kbkl _f k [hevrbf gbkehf h[kem b\Zx
jh\> @ Ijbf_jzfb 1Zdbo kbkl_f fhiml [ulv k_Ib [Zgdh\ gkitmi_jfZjd_Ih\ |
b k_j\bkh\ pbnjh\hc *"bklj@[mpdh hif_Iblv qglh I1Zdb_ Rbkl_fu gzZklh i
\ jlZzxlky \g_rgbf \hafms_gbyf dhlhju_ \ebyxl gZ bgl_ghb\ghklv \oh”"y:
dZ aZy\hd b ~ebl_evghklv \j_f gb h[kem b\Zgby aZy\hd < aZ\bkbfhkll
ihlhd deb_glh\ fh™_I| [ulv [he__ beb f_g__ bgl_gkb\guf Z kjhd h[jZ]
[mM~_| "ebggdhjbhgb LzZdbf h[jZzahf fzIl_fZlbg_kdb_ fh”_eb k mqg_Ilhf ke
baf_g_gbc iZjzf_Iljh\ ihalheyxl ZgZebabjh\ZIv b hilbfbdbjh\ZIv ijhp_Kk
guo kbkl_fzZo

1. 1hklZgh\dZ az~Zqgb

JZkkfhljbf kbkl_fm fZkkh\h]h h[kem 'b\Zgby KRHdhHhFh'c jbk
\oh’sypc ijhkl _crbc ihlhd b wdkihg _gpbZevgh_\j fy h[kem b\Zgby aZ\b
gZcguo kj_» ih~r dhlhjufb fu ihgbfzZ kft pmitb KFZhd\h\IxI\_ggh k
g_ij_julguf \j f g_f ijbgbfZxsb_ agZq_Bgby 1ZjzZf_1j
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\oh”ys_1h ijhkl_cr_]h ihlredAbkbl hl khklhydkty & _iZyzf_Kj wd
ihg_gpbZevgh]h \j_f _gb h[kem3ihEZdghklihygbynij_ Nubkl_fzZ \

ANzl k_[y d4d @ Kj_"at Kkt hij_~_eyxlky fZljbpzfb Ibgnbgbl_a
fZevguo ozZjzdl Qblk@ &khhl\_ITkI\_ggh KemqgZcguc ijhp_kk

yley |ky p_ivx FZjdh\Z H[hagZgbf gq_j_a , ,

: jZkij_~_e_gb_ \_jhylghkl_c khklhygbc jZzkkfzljb\Z_fh]h ker
ijhp_kkz < kbkl_f_ i_j_oh” kj_~u \ gh\h_ khklhygb_ fhm_I ih\ebylv gZ
"b\Zgby aZy\hd gZoh”ysboky \ kbkl f beb gzZlhdZzb kgl\oh”ys _ ]h it
kb\ghklv h[kem ' b\Zgby Lh]*"Z ~ey bkke_~h\Zgby lZighkdzkbkl_fu ij_"ih
jbZglh\ nmgdpbhgbjh\Zgby ijb i_j_oh”_\ gh\h_ khklhygb_ kemqgZcghc

1.Baf_gy_Ilky bgl_gkb\ghklv h[kem 'b\Zgby aZy\hd \k_ azZy\db \ kbk
hlkem b\¥Ivk gh\hfm aZdhgm
2.Baf_gy_Ilky bgl_gkb\ghklv h[kem b\Zgby aZy\hd \k_ | _dmsb_ a2z
ijhrhe Zxl h[kem b\Zlvky ih klZjhfm aZdhgm
3.Baf_gy_Ilky bgl_gkb\ghklv \oh?ys_1h ihlhdzZz \k_ azZy\db \ kbkl_f_
h[kem b\ZIvky ih klZjhfm aZdhgm
4. Baf_gy_Ilky bgl_gkb\ghklv \oh?ys _1h ihlhdZ b bgl_gkb\ghklv h[ke!
y\hd \k_ azy\db \ kbkl_f_gZgbgzxl h[kem b\ZIvky ih gh\hfm azd}
5.Baf_gy_Iky bgl_gkb\ghklv \oh”?ys_]h ihlhdZ b bgl_gkb\ghklv h[ket
y\hd \k_ azZy\db \ kbkl_f_[kéamhbiZkikly ih klZjhfm aZdhgm
< N"Zgghc jZ[hl_ [m~_1 jZkkfhlj_gh j_r_gb_ az~Zqb "By iylh]h \ZjbZ
gbjh\Zgby jbkf_klh "\mo kemqKtgh® Kizkkfhljbf hsgmip
gbfZxsmx agZq_gby P _iv FZjdb\2hij_~ ey |ky fZljbp_c bgnbghbl
abfZevguo 0zZjzdQ. jbklbd

Jbk KFH \ kemqgZcguo kj_"Zo

Jbk QZzZklguc kemgZc KFH k h*ghc kemqgZcghc kj_"hc
2. Kbkl _fZ “bnn_j gpbZevguo mjzZ\g _gbc Dhefh]hjh\Z

KgzZgzZezZ khklz\bf kbkl_fm ~bnn_j_gpbZevgjlhdzm}Bgygrghpghlhefh]h
fh~ _eb
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1)

;m~_f ihez]zlv qlh \ jzkkfzljb\Zz_fhc KFH kms_klI\m_I klZpbhgZjg
H[hagzZgbf gq_j_a gZklbggmx ozZjzZdl_jbklbg_kd@dx nmgdpbx ki

pbhgzZjghlh jzkij_~_e_gby \_jZybghWwihd \gkk&l_f_  LZd m\\_~_f ke_~"
xsb_ h[hagZd(@hyw _dlhj khklhysbc ba wel)Hlglh\«+#,95, =
"bzZlhgzZevgzZy fZljbpzZ k we sfqglkdB\ghc "baAM higtedblhgZevgZy
fZljbpzZ k we _f j94Z§lgZ JeZ\ghc "bZ]RgZ ddb kL hfm fhgh azZibkZlv
\'\_dlhjgaljbqghf \b"_

)

GZqgZevgh_ mkeh\b_ "ey j-fZgjbbygd hiihhggE\g vdiy \\ hia* _
: 3)
17r £\_dlbhKkljhdZ klZpbhgzZjgh]lh jzZzkij_"ghklgbykhkjlhylgbc kemqgZcghc
fZjdh\kdhc lsft).”u
3.J_r_gb_ az”rzZgb f_Ih~hf Zkbfilhlbg_kdh]h ZgZebaz
>ey j_r_gby azMZqgb\hkihevam_fky f_Ih*hf Zkbfilhlbg_kdh]h ZgZel
J r_gb_[m~_f bkdZlv \ mkeh\bb \ukhdhc bgl_gkb\ghklb \oh”ys_]h ih
ki_gu khklhygbc>k@ " "wey wlh]Jh \\_~_f ke_"mxsk, Qag@N, gu
+iZjzZf _1Ij oZzZjzdl_jbamxsbc \ukhdmx bgl_gkb\ghklv \oh”~ys_ ]h i
gZklmx kf_gm khklhygbc kemqgZcghc kj_"u
ljbf_gyy f_Ih~ Zkbfilhlbqg_kda]lh\\ZgZfebkee "mxsb_ h[hagZqg_gby
, Th~KIZ\bf \ ihemqgbf

(4)
L_hj_fZ:kbfilhibg_kdh_ j_r_gb_ mjZ\g_gbpf__1 \b~

Hikx~Z fh gh aZibkZlv \ujz" _gb_ "ey o0Zjzdl_jbklbg_kdhc nmgdpbb
\ kbkl_f_\i_j\hf ijb[eb” _gbb \ \b"_ .
GZcnzf Zkbfilhlbdm \lhjh]lh ihjyrdd& j HadgZgbhjgmxdnmg

pbx m~hle_I\hjyxsmx \ujZ _gbx .Ihrklz\eyy wlh_\ujz”
gb_\ ihemqgbf
<uihegbf a~_kv ke_"mxsb_ aZf_gu, .lhemqgbf



Q)
L_hj_0z:kbfilhlbq_kdh_ j_r_gb_ Bjb¥g_¢bp~"

AN kv \-HIfhdZ J y\ey_Iky j_r_gb_f kbkl_fu
< j_amevlZl_ihemqgzZ_f \ujZ  _gb_ "~ey o0ZjZdl_jbklbg_kdhc nmgdpbb
kbkl_f_\h \lhjhf ijb[eb  _gbb \ \b"_

Lzdbf h[jZzahf \ mkeh\bb \ukhdhc bgl_gkb\ghklb \oh&dys_]h ihlhdz
f_g_gbkhklhygbc kemqgZcghc kj_~u klZpbhgzZjgh_ jZkij_~_e_gb_ \_jhy
azZy\hd \ kbkl_f_ fh'gh Ziijhdkbfbjh\ZIv ]Zmkkh\kdbf jZkij_~_e_gb_f k
kdbf h'brZgb _f b "bki_jkb_c

4.>bkdj_IbazZ@yiji~_e_gby

Ilhemqg_gguc j_amevlZl \ jZ[hl_ y\ey |Iky nmgdpb_c jZkij_~_e_gby ¢
ebgbgu >ey ihemqg_gby ba ghjfZevgh]h jZkij_~_e_gbylazdhgZzZ jzZkij_"
ghc kemgZcghc \_ebgbgu gbkezZ azZy\hd \ kbkl_f_ ke_"4m_1 \uihegblv
gb_ gzZmZj]gl ba fgh  _kI\Z g_hljbpZl_evguo p_euo gbk fe >ey wlh]h \
k y1]

: (6)

1~ bG(X) tnmgdpby jZkij_~_e_gby ghjfZzevghc kemgZcghc \_ebqgbg
fZIlbg_kdbf h*brzZgb_f D b*bki_jkb_c 1

5. Qbkegguc ZgZeba h[ezZklb ijbf_g _gby Zkbfilhlbg_kdbo j_amevlZlh

Kfh” _ebjm_f j_ ZebazZpbx ih\_* gby kbkl_fu k ihfhsvx bfblZpbhggh
>ey ZgZebaZ Ihqghklb ihemq_gguo ZiijhdkbfZpbc aZzdhgh\ jZkij_"_e_¢
gbkez azgyluo ijb[hjh\ kfh*_elthpmibH\][ "Zghbyzith~_eb k ikfhsvx ~b
dj_lgkh[ulbcgh]lh ihroh”~Z L d Zkbfilhlbg_kdbc ZgZeba [ue ijh\_"zg
\ukhdhc bgl_gkb\ghklb \oh”ys_]h ihlhdZ b \ukhdhc qzklhlu kf_gu kh
gZcghc kj_~u Ih gm>gh hij_~_eblv ih]j_rghklv Zigjhuk afgdpdpb ijb az»
gbydizjzf _|jZz ozjzdl_jbamxs_]h bgl_gkb\ghklv >ey kjZ\g _gby aZdhg
e _gby \ _jhylghkl_c¢c bkihevam_f dhebq_kI\_ggmx f_Iljbdm jZkklhygb_

I P thighkbl_evgu_ oqZkbhtg kdh]h_jZkij

N _e_gby ihkljh_ggh]lh gZ hkgh\_ bfblZpbhgghhv dhy_pbih\Zgby Z
e_gby ihkljh_gguc gZ hkgh\_ khhiI\_lklI\m6s_& AiZzjh dkibfZigbb
jZ az"Z"bf ke_"mxsb_ izZjzf_lju fh”_eb

; : : ()
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KhlezZzkgh ZiijhdkbfzZpbb ijb7iZAZf fdlogq_kdh_ h b”rZdb_ [m~_1 jZ
gh GZ jbkhdZazZgu ]jZnbdb kjzZ\g_gby wfibjbg_kdh]h b Zkbfilhlbqg_k
ij_"_e_gbc gbkez azZzy\hd "ey gBédlebqdidpeiggZllZ\e_gu agZqg_gby
jZkklhygby Dhefh]lhjh\z f_"~m wfibjbg_kdbf b Zkbfilhlbq_kdbf jzkij_~"_
|Z[ebp_ fh'gh hij_~_eblv gNk gZidhpgagtkklv jZkij_~_e_gpy khklz\e

I f_g__ glh [m~_f kgblZlv ijb_fe_fuf j_amevlIZIhf
LZ[ebpZ
JZkklhygb_ Dheflllhjh@ wfibjbg_kdbf b Zkbfilhlbg_kdbf jZkij_~_e_gbyNb ijb jZaebqgguo
N 1 5 10 30 50 100

d 0227 | 0113] 0090 | 0.060| 0.043| 0.028

Jbk Kjz\g_gb_ wfibjbgq_kdh]h b Zkbfilhlbgq_kdh]h jZkij_~_e_gbc gqbkeZ azy\hd \ kbkl
AZdexq_gb _

< jZ[hl_ jzZzkkfhlj_gZ kbkl_fzZ fzkkh\h]lh h[kem 'b\Zgby k g_h]jZgbqg_
ijb[hjh\ nmgdpbhgbjmxsZy \ kemqZcghc kj_~_ < j_amevlZl_ihemqg_g
jZkij_~_e_gb_ \_jhylghkl_c gbkezZ azy\hd \ kbkl_f_\ Zkbfilhlbg_kdhf
dhbglbydghlh \oh”ys_]h ihlhdZ b gzZklhc kf_gu khklhygbc kj_~u ;ueZz
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bfblZpbhggZy fhA_ev b hij_~_e_gh ijwZkbdbblagZidpbyj@kij »
e_gb_ ~hklb]Z_I ijb_fe_fhlh j_ameviZIZ

EBL?J:LMJ:

1. Fhbk__G GZaZjh)_kdhg_qghebg_cdu_bkbkklb fZkkh\h]lh h[kemltb\kZdby
Barh GLE +240 k
2. WilkinsonR.1. Theories for toll traffic engineering in the USA. // The Bell System Technical Jouth8b6. +

¢ +P.421507.
3.Gzazjhl Fhbk K \ZF_Ih” Zkbfilhlblq_KgZebaz \ |_hjbb fZkkh\h]h th[kem b\Zgby
Lhfkd BarGLE +112k
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IV. F:L?F:LBQ?KDB? F?LH >
B FH>?EB PBNJH<HBGMWEBBDB

KJ:.<G?GB? J?AMEVEK . LHKLBJH<:GBY MQOER K
BKIHEVAH<:GB?F KLKLBBQ?KDH=H :G:EBA: B
DE:KL?JGH=H IH>0OH>:

;ZjudbgZzH LZjZzk <gdNh ?jzfb@ £
Lhfkdbc JThkm~Zjkl\_gguc mgb\_jkbl_I
stok1712@gmaitom, vtaras4@mail.ru, 26051971@mail.ru

<\_"_gb_

< kh\j_f_gghc h[jZah\Zl_evghc iZjZz"b]f_ ~ey hp_gdb mjh\gy hk\h_
fZl_jbzeZzZ rbjhdh ijbf_gyxlky f_Ih”u I_klbjh\Zgby >ZggzZy f_Ih~bdZzZ ij
kh[hc ijhp_~mjm bkke_ "~h\Zgby gZijZ\le_gorxyZebdukhed gb \uj
" _gghklb hij_~_ezgguo gZ\udh\ mf_gbc b agZgbc m md¢zZkligbdh\ |_KkIk
kiI\hf \uiheg_gby bfb dhfie_dkZ ki_pbZebabjh\Zgguo aZ~Zgbc LZdb_
_"bgzggu_ h[s_c dhgp_ipb_c ijbgylh gZzau\zlv |_klzZfbzZz Ih j_amevlZl
gby fh'gh ihemqgblv bgnhjfZpbx h[ mjh\g_ jZa\blby IhJhubeb bgh]h dZc
Im_fh]lh b khihklzZ\blv _]h k mklZgh\e_ggufb klzg”*zZjlzfb L_klh\u_ f_I
J_""bgzZz bkihevam_fu_ \ ijhp_kk_ ih”~]hlh\db b ih\ur_gby d\ZebnbdZz
jh\ ihemqgbetbdhbj jZzkijhkljZzg_gb_ \h fgh]bo kljZzgZo fbjz DZ ~uc I_kl
Ibiz kh”~_j bl mi\_j°~ _gbc b az”Zq_c bkiulm_fh]h y\ey Iky hp_gd
beb eh'ghklb dZ ~h]h ba gbo

< ;;7;f \_d_ ozjzdl_jbamxs_fky [ukljuf jzZa\blb_f | _ogheh]bc mkt
dhgdmj_glpbd ij "kdZam_fufb baf_g _gbyfb \ hdjm Zxs_c kj_"~_  mKki_
dhfizgbc azZ\bkbl hl gZebqgby \ bo riZl_ fhilb\bjh\Zgguo \ukhdhd\Zebn
khljm~gbdh\ kihkh[guo hi_jzZlb\gh j_Z]bjh\Zlv gZ \gmlj_ggb_ b \g_rgt
>ey wnn_dlb\gh]lh mijZ\gZehy f_jgkh" _ju "he’gu h[eZ~ZIv agZgbyfb h
ih\_~ gg_kdbo hkh[_gghklyo bg”b\b~h\ b ]jmii ijh[e_fZo dhffmgbdZp
pbb WIlh ihalhey | bf hjl]Zzgbah\ZIv ijh*mdlb\gh_ \azZbfh”_ckl\b_ \gml
hilbfbabjh\Zlv hj]ZgbazZpbhggmx klIjmdbmkmj\ [khBg\bykb\hg rg_c
ki_~u b N\ dhg_qghf blh]_ ~hklb]ZIlv ihklZ\e_gguo i_j_" hjl]ZgbazZpb_c

H~rgbf ba f_Ih~h\ \uy\le_gby ijh[e_f \ mijZ\e_gbb y\ey I|ky hijhk fg_
AT _jh\ hlghkbl_evgh agzZgbfhklb jZaebgguo nZdlhjh\ \ebyxsbo gZ w|
mij¥e _gby < ~Zgghc jZ[hl_ jZkkfzZljb\Z_Iky dhebq_kI\_gguc ih”oh” d
hkgh\Zgguc gZ jZajz[hld_ b ijbf_g_gbb zZ~_d\Zlguo fal_fZlbg_kdbo
[e_fguo kbImZpbc qglh kihkh[kI\m_I ih\ur_gbx wnn_dlb\ghklb >Zggu
mijZ\e _gbx \ khq_|Zghhbglgufib\jpgnhjfZpbhggufb |_ogheh]byfb ZgZeba
[hevrbo "Zgguo b “"jm]bfb ZgZeh]lbggufb bgkljmf_glzZfbz\ gZklhys_ _ \]
gZ_Ilky | _jfbghf pbnjh\Zy wdhghfbdZz

1. HibkZgb_ ij_~f_lghc h[eZklb

lj_~f_Ihf bkke_"h\Zgby yl\eyxlky j_amevlIZlu gzZlhmhw "gaddhjz J_"~"b
gb_f DhffmgbdZpbb \ hj]l]ZgbazZpbhb Bgnhjfbjh\Zgghklv khljm~gbdh\
kdb_ hlghr_gby Ij ~f IgZy h[eZklv gZklhys ]h bkke_ ™Mh\Zgby aZdexq
| evghf ZgZeba_ mjh\gy hk\_~hfe_gghklb \ h[eZklb mijZ\e_gby kj_"~b |
j_kig~_glh\ ihl_gpbzZevguo f_g_~"_jh\ \ I_q_gb_ iylgx*pzZlbe_Ilg_]h
ke_~h\Zgby

L klu jzZajz[hlZggu_ ~hdlhjhf J _~~bghf ij_~gZagZq gu ey \uy\e
kihg”_glh\ dhfi_|_gpbc ih dexq_\uf Zki_dlZf mijz\e_gty b f_“ebqghk
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r gbc \ hjl]Zgbazpbb Iglkihkh[klI\h\ZIv jZa\blbx i_jkhgZeZ memqr_g
dhffmgbdzZpbb b ih\ur_gbx wnn_dIb\ghklb jZ[hlu dhfEg ev Lj_of_jgZy
eb”_jkI\Z ij_~eh’_ggZy [jblZzgkdbf ijhn_kkhjhf Mbevyfhf > _cfkhf J
[ueZ bamq_gZ \ dhgl_dkl_jZaebgguojHI\Zjbbkigith.eZggebdgZ kbImZp
hgguo nzZdlhjZzo \ebyxsbo gZ wnn_dlb\ghklv hjl]ZgbazZpbb WIzZ fh”_
kK _[y Ijb baf_j_gby ethg* ¢bl\Z_"ebgghklghklgu_ hilghr_gby mijZ\e_gq_k
ih\_~ _gb_ Fh”_ev eb”_jkI\Z J_"~bgz ij_"klzZ\eijg@kRlw\N\e9¢Zgghc jZ[hl_
khlhc bgl_]jbjh\Zgguc ih*oh” d hp_gd_ eb”_jkdbo dZqdklI\ b wnn_dlb
Ilh\ b \dexqZ_| IZzdb_ Zki_dlu dZd p_eb f_"ebgghklgu_ hlighr_gby b r
ih\_~ _gb_ qlh ihalhey_ | ihemqgblv [he__ ihegmx dZjlbgm eb”_jkdbo
ihlgpbzez j_kihd1. glh\

< jZfdZo kjz\gbl_evgh]lh ZgZebaz j_amevlZIh\ |_klh\ klm~_glh\ fh
J_"MbgZ ij_"iheZ]Z_1 qglh wnn_dlb\ghklv f_g_""_jZ baf_jy_Iky \ bkihei
mqgq_|hf mkeh\bc fh® _eb mijZ\e_gby b g_ij \b”_gghfihlagbdZxsbf baf
kihg”_glu dhlhju_ mki_rgh ijhreb |I_klu 7~he’'gu [ueb hjh”_fhgkljbjh\
khighklv klZ\blv ykgu_ b “hklb bfu_ p_eb Z 1Zd _ mfxiv Z*Zilbjh\ZIv
sbfky mkeh\byf b ~hklb]ZIlv ihklZ\e_gguo p_e_c Q_eh\_qgq_kdb_ hilghr
eyxlky h~rgbf_akllZzlbklbg_kdbo baf_j _gbc eb”_jkI\Z Kkm”_glu dhlhju
gh ijhreb I_klu “~he’gu [ueb ijh~_fhgkljbjh\Zlv kihkh[gbklv kljhblv b i
\Zlv wnn_dlb\gu_ f_"ebgghklgu_ hlghr_gby k *jm]bfb kuam[t_dlZfb Hgb
eb ijhyleylv wfiZzlbx 2~h\_jbbxb dhipuzipha”~zZlv [eZ]hijbylgmx jZ[hgmx
Zlfhkn_jm b ih\ukblv wnn_dlb\ghklv dhfZzg®”u Fh”_ev eb”™_jkI\Z J_"~"b
1Z_1 qglh mijzZ\e_gq_kdh_ ih\_~ _gb_ aZ\bkbl g_ lhevdh hl ihklZ\e_ggh
k\yvazgh k f_"ebgghklgufb hlghr_gbyfb fb ' 4mikfMtZzdlZybb J
kihg”_glu “he gu [ueb mf_Iv Z~Zilbjh\ZIv k\h_ ih\_~ _gb_ d jZaebqguf
ex™yf qlhJu “hklbqv gZbemqgrbo j_amevlZIlh\

Bkke_~h\zZgb_ \dexqZ_I| j_amevlZlu hipfkdZklim™b gd kb bjo [
Amsmx dZjv_jm \ h[eZklb f_jgftiZoghkke_~h\zZgby jZkkfzZljb\Z _lky \j
f_gghc ijhf_"mlhd-J® ih -c ]h~ k h[t_fhf \u[hjdb ih dZ"*hfm I_kIm

DhffmgbdzZpbb \ hj]zgp®&4ipbithg”_glZz Baf_g_gby j_nhjfu ij_hJ[jZa
\Zgby + 4118j_kihg”_glh\ F_g_" _j b g_eh\_gghkgbt hlighr
3728 _kihg”_gBg\nnhjfZpby ih”e_"ZsZy ~Zevg_cr_c h[jz[hld_ ij_"klZ\e

\b”r_ ijyfhm]lhevghc 1Z[ebpm Rihgedpbnbtdjhd \ dhlhjhc kwjlhdb
h{t_dlu Z puhke®[ZjZdl_jbklbdb HZ8l.dlh\
ljb kjZ\gbl_evghf ZgZeba&a)\ |_kimMenMiZyby mgzZsboky flvigh klhedgml
ky k ijh[e_fhc [hevrh]h h[t_fZ \u[hjdb j_kihg~_glh\ ;hévrhc h[t_f \u[l
" Lijb\_klb d keh ghklyf \ ZgZeba_ "Zgguo b bo jZamfghc bgl_jij_IZpl
>ey j_r_gby wlbo az”~zZq ij_"ezZ]Z _Iky ijbf_g_ghh Zgihgbbafh\ deZkl _j
b \bamZebazZpbb ihemqg_gguo j_amevlZlh\ DeZkl_jguc ZgZeba iha\l
h[t_dlu gZ hkgh\_ bo koh”~klI\Z beb jZaebgby ih hij_~_d_gguf izjzf_Ij.
gZ_| h[jZ[hldm bgnhjfZpbb <bamZebaZpby ihemqg_gguo j_amevlZlh\ ‘
gZleydj_~klz\blv “"Zggu_ b \uy\blv hkgh\gu_ |_g”_gpbb b aZdhghf_jc
< nZgghc jZ[hl_ ijhba\_"_g kjZ\gbl_evguc ZgZeba j_amevlZIh\ hjb]bg
jZajzZ[hlZgguo J_"~bguf ijbf_g_gu f_Ih~u dezZkl_jgh]h ZgZebaz "ey |
kihg~_glh\ gz _gUL kIJimiiu \gmljb dZ ~h]lh \j_f_gghlh bgl_j\ZezZ dhlh
nhjfbjmxIlky ih hkgh\_ \_jguo ihzZfgnlybbh\Zyhj\hijhku wibo |_klIh\
Z 1zd" _ \ ijbf_g_gu klZlbklbg_kdb_ f_Ih~u h[jZ[hldb "Zgguo “ey ihbk
kl_ ¢ b aZzdhghf_jghkl _c¢c \ \uyXe _gguo ]jm

2.F_Ih~u bkke_~h\Zgby

ljb dezZkl_jbazZpbb jza”_e_gby gZ ]Jjmiiu g_h[oh~bfh ~“h[blvky 1Zd
1Z ijb dhlhjhf \ h~ghc ]jmii_ [m~"ml ihoh'b_ h[t_dlu \ jZaguo ]jmiiz
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[m "ml jZaebq@u Kj_~b f_Ih~h\ deZkl_jgh]h ZgZebae \ukjZeyxl ~"\Z gZkt
ijhkljZzg_gguo \ ijbf_g_gbb b_jZjobqg_kdbg Zgdbeba b f_Ih" N
>ey \ugbke_gby jZkklhygby f_"m h[t_dIZfb bkihevah\Zehkv _\deb

gb_ Z "ey baf_j_gby jZzkklhygby f_""m deZkl_jzZfb [ue bkihevah\Zz
(2):
: 1)
]*z+dhebqg_kI\h i_j_f_gguo hibku\Zxsgbke[tgdh_ a@gZqi gb_
j_f_gghcifayh[t_d&iZgbke_ggh_ alkZqi_gbf gghglhek[t_dlZ
: )

1~ d(xy) +d\Z~jzl _\deb”h\h]hbyAkklhyegbg kI\h we f glh\A deZkl_j_
Bl tdhebg_kl\h we_f_glh\B\ dezZkl_j_

< j_amevlzZl_\ugqbke gby fZljbpu _\deb”h\uo jZkklhfgbc ihkljh_gZ
fZ "ey dZ ~hlh I_klIZ \ dZ ~hf i _jbh”~_ bkke_~h\Zgby qglh[u ihdZaZlv o
ky deZkl_jiy_b keblv gZb[he__ ih"oh”ys__ dhebqg_klI\hijd®Zkl_jh\ G2Z jl
klZz\e_gu ~ _g”™h]jzffu \k_ \j_f ggu_ hlj_adb bf_eb gZbphevrb_ kdZgdt
yo h[t_~bg_gby ijb gbke_ dezZkl_jh\ jzZz\gh]lh Ij_f

Jbk >_g~jh]jzffz h[t_~bg_gby dez0R0jf\itaZ_amevIZIZf |_klh\
DhffmgbdZpbb \ hj]ZgbaZpbb Baf_g_gby j_nhjfu ij_h[jZah\Zgby Q_eh\_g_kdb_ hl
Iljb \bamZebazZpbb hp_gdb dezZkl_jbazZpbb k bkihevah\zZgb_f f_|h*Z
rdZebjh\Zgby h[t_dlu ~Zggu_ hlghkysb_ky d jZjagkfizdeZigu jZzf [ueb
\'\b~r_Ihg_d \ "\mf_jghf ijhkljZzgkl\_ Fgh]lhf_jgh_rdZebjh\Zgb_ ~Zeh !
m\b”~_Iv gZkdhevdh h[t_dlu \ dZ ~hf dezZkl_j_ihoh”beb beb hlebqzZeb
\ ijhkljZzgklI\_ k mf_gvr_gghc jZaf_jghklvx DZ ~uc h[t_dl \bamZebabj
Ih\hc fZjdbjh\dhc khhI\_Ikl\mxs_c _]h 2de dlah[jZ @4 jjidamevl
lu fghlhf_jghlh rdZebjh\Zgby b_jZjobq_kdhc dezZkl_jbazZpbb \ dz ~hf i
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JbR. Fghlhf_jgh_ rdZebjh\Zgb_ j_amevlZlh\ b_jZjobqg_kdhcldeZkl_jbaZpbb ey I_klZ

JblB. Fghlhf_jgh_ rdZebjh\Zgb_ j_amevlZlh\ b_jZjobq_kdhc 4dezZkl_jbazZpbb ~ey |I_klZ «

JbM. Fghlhf_jgh_ rdZebjh\Zgb_ j_amevIZlh\ b_jZjobqg_kdhc6édeZkl_jbazZpbb ey I_KkIZ

GZ jiBk bah[jZz  _gu j_ameviZlu fghlhf_jghlh rdZebjh\Zgby dezkl_]
f Ih~AHékj_~@b\ dZ ~hf i_jbh~_

Jbks. Fghlhf_jgh_ rdZebjh\Zgb_ j_amevIZIh\ dekkl_jbppbbyf |1k Ef<

Jbi6. Fghlhf_jgh_ rdZebjh\Zgb_ j_ameviZlh\ de&kKlj_jbpzpbbyf 4k A

JbK. Fghlhf_jgh_ rdZebjh\Zgb_ j_ &m¢bhazimbhbdeéRikjhfgbo ~ey 16klZ <

Bkihevah\zgb_ fgh]lhf_jghlh rdZebjh\Zgby “ey \bamZebaZpbb hp_g
pbb ihalhebeh mykgblv kljmdIimjm b \azbfhhlghr_gby f_""m h[t_dIZfk
deZkl_jZo glh hdzZzazZehkv ihe_aguf ijb kjz\gh\gdb zZikla¢bagmpbbf bl

bgl jij 1Zpbb j_amevlZlh\ ZgZebaZ "Zgguo GZ hkgh\_ij _"~klZ\e_gguc
fh gh k~_ezZlv \u\h”® h Ihf qglh h[Z f_Ih~Z deZkl_jbazZpbb ijb\h*yl d i
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beb gZeh _gbyf dezkl_jh\ ijbg_f wilh i_j_k_q_gb_ ykgthfiujz' _gh \ b_
f_Ih~r_ WIlh k\b”_|I_evkl\m_I h Ihf qglh ikki_dgbb_g¥# INZdgguo
gZb[he__ khhI\_IkI\m_1 ihklZ\e_gghc aZ~Zq_ deZkl_jbaZpbb

Ihke ZgZebaZ j _amevlZlh\ \bamZebaZpbb ey "Zevg cr_]h ZgZek
gb_ h[ bkihevah\Zgbb deZzZklrhlokyh\(jgasrm2avIZ|_ K&jhpolhs
WIih j_r_gb_ ijbgbfzZz_Iky gZ hkgh\_ IZdh]h nzZdlhjz dzd q_ldZy jZa"_
jh\

>ey hp_gdb jzZkij_~_e_gby bkihevah\ZekyMDbghlZ jb6 KR Bilb|jHR
:LON WHVW “ey ijh\_jdb ]bihl_au h lhhemlh_¢§a[rtbjaZ [mejZevghc
khihdmighklb k ghjfZzevguf jZkij@”" Je aghex|IZlu ijh\_jdb ij_"~klZ\e_gu g:
jb k8 40.

Jbt8. 1jh\_jdZ 1bihl_au h ghjfZevghklb jZkij_~_e_gby gqbkeZ kh\iZ\rbo km'~_gbc |_kIZ <

Jbte. 1jh\_jdZ 1bihl_au h ghjfZeyghkdbgEkiqgbkeZ kh\iZz\rbo kmd~_gbc |_kIZ «
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JbKO. Ijh\_jdZ ]bihl_au h ghjfZevghklb jZkij_~_e_gby gbkeZ k®B\iZ\rbo km™~_gbc I_klZ «

=bihl_az g_ [ueZ ijbgylzZz ey \k_o lj_o |I_klh\ \h \k_ go jZkkfzljb\Z _
guo i_jbh”"Zo gZ mjh\g_ addgbfhklb

3.HibkZl_evgu_ klZIbkibdb

Ilhke_ ijh\_~_gby dezkl_jbazpbb ihkfhljbf gZ hibkzZlZevgu_ klZlbkl
kil _jzf Ba |z2\lk*gh qlh kj_~gb_ agZq_gby ihdZazZl_e_c ih ]jmiiZf hlebc
hkgh\_ ~heb kh\iz~_gby hlI\_Ih\ \ dz"~hf dezZkl_j*u hhlgh k~_eZlv \u
gZkdhevdh jZaebqggu Ihgdb aj_gby [m~ msbo f_g_~"_jh\ ih hlghr_gbx
\hijhkzf

LZ[ebbZ
Qbke_gghklv deZkl_jh\ ih gbkem kh\iZz*"Zxsbo hp_ghd
DeZkl_j DeZkl_j DeZkl_j
< =h" Ki_"g_] =jZgbpy Kj_"g_| =jZgbpu Kj_"g_| =jZgbp
agZq_g| deZkl_j agZq_g| deZkl_jh agZq_g deZkl_j
20052010 55.86 3867 5515 39475 4871 3260
L_kl <[ 20102015 57.45 46472 50.33 3162 49.75 3362
20152020 49.88 3661 5101 3363 56.84 4767
20052010 55.86 3867 5515 39#5 4871 3260
L_kI «| 20102015 57.45 46472 50.33 4672 4975 3362
20152020 49.88 3661 5101 3363 56.84 4767
20052010 57.21 45474 47.32 2868 486 3361
L_kI «| 20102015 44.8 21568 56.89 4745 4756 3360
20152020 5741 41473 4583 41473 4752 3568

GbadzZy khé&iwy”™ _gby hl\_Ih\ k fg_gb_f Z\IhjZ mdZau\lZ | gZ g_h”"gh
beb g _hij_~ e gghklv fg _gbc ih wlhc | _f_ Hij_~ eb\ dzZdb_ \hijhku
Ih\ bf_eb \ukhdmx ~hex kh\iz*_gby hI\_Ih\ k fg_gb_f Z\lhjZz fh gh
dZdb_ \hijhku [ueb gZbffluéb "y ZgzZebaz b ijbgyfby j _r_gbc

AZdexqg_gb_

Km[t_dlu hp_gb\zZxIl k\h_ \azbfh~_ckl\b_ k j_Zevghklvx bkoh”y ba
fhr_e ¢ wlhc j_Zevghklb k\hbo agZgbc bgnhjfZpbb KiulZ \aZbfh”_
ghklvx ij_"klZ\e_gbc ij_"iheh kdlbc h j_Zevgh

Dh]~Z km[t_dlu h*bgzZdh\h teb[gb\hXglglk \ukhdhc ~hle_c \_jhylg
klb ij_~iheh blv qlh m gbo fhredhhwkhlhz§ZXh beb [ebadb ?sz jZa
ih~rq _jdg_f qlh j_gv g_ b~ _| h Ihf ijZ\bevgh beb g | j_kihg”_gl hp_«
J_qv lhetvdhf kh\iZzezZ hp_gdzZ j_kihg”_glZ k hp_gdhc Z\lhjh\ |I_klh\ b
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kh\iz~_gb_ hpwbhdh\h® "ey h[km ~_gby km ~_gbc \ jZfdZo ~bkpbiebg
g N f gl

lh ih\h"m ex[h]h km ~_gby fh gh ijb\h*blv ~h\h”u dzZd az 1Zd b i
\hjyl kdhevdh fjhg_~Klhevdh b fg_gbc Ihwlhfm @ ktMhfgd_gb”
f_gltkZfuc keh guc \b® mijZ\e_gby | d f_g_"" _ju mijzZ\eyxl kZfufb ke
ih k\h_c ijbjh~_ kbkkhfgdBevgufb

GZr_ bkke_"h\Zgb_ ihal\hebeh knhjfmebjh\Zlv g_dhlhju_ klZlbklbq
\Zgu_ \u\h™u gZ hkgh\_ ihklZ\e_gguo p_e_c b az~Zq ® oh”_ jZ[hlu |
n_dlb\guc kihkh[ ij_"klZ\e_gby ~Zgguo |_klbjh\Zgby hkms_kl\e_g \
deZkl_jghlh ZgZebaz b hp_g_gZ _lh ijbf_gbfhklv ~ey jZ[hlu k "Zggu’
Ibiz b ijbf_g_gbj ZBEwghc \u[hjd_ hkms_kl\ezg ZgZebaZihemq_gguo j.
[h\

Lzdbf h[jZzahf [ueb aZnbdkbjh\Zgu baf_g_gby \ agZqg_gbyo hibkZzZl
klbd \ azZ\bkbfhklb hl i_jbh”~Z bkke_"h\zZgby qlh fh _I_k\b”_I_evkl\h
julguo ljZzgknhjfZpbyo N_"_jZevyupgldbkmjZph\Zl_evguo klzg™Zjlh\
beb h[ baf_g_gbyo -kidhlghdbghkdhc h[klZgh\db \ JThkm~ZjkI\_ dhlhju_
aulzZxl \ebygb_ gZ \hkijbylb_ klm~_glZfb |_o beb bguo iheh _gbc ]r
"bkpbiebg \ h[eZzklb mijZ\e_gby khpbzZevgufb kbkl_fZfb

EBL?J:LMJ:

1. ReddinW.J.Managerial EffectivenesstN.Y.: McGrawHill, 1970.

2. LZjZk_gdK LZjZk_¢&dhlh?"oh” d h[mqg_gbx f_g_~"f_glm hjb_glbjh\Zgguc gZ bkihevah\Z
f_lh~heh]lbb b I_ogheh]lbb kbkl_fghlhVIEdZeYma@Zjh\gmwjZd gmd dhghbkl_fguc
ZgZeba \ ijh_dlbjh\Zgbb b mbjZde04gthxe3003. +tKi[ Ba”Zl_evkl\h Ki[=IM

3.>fbljb_X = ?jzfb@Z& LZjzZk_Ndhl_jfbgZpbhgguc ZgZeba hijhkh\ ih I_klzZf J_~"bgZ
FZI_jbZeu f_""mgZjh*"ghc gZmqghc Zdhtalbjg glpdbtb_ B ijh]jzffgh_ h[_ki_qggb_ bgnhjfZpbh
guo |_ogbqg_kdbo b wdhghfbg_kdbaktay f ] +hhkkd 208210

4. FZg~r_Bv>DeZkl_jguc ZgFZebMbgZgku b klZlbdz

5.FZklbpdkcW RblIbd®KIZIbklbgckdgZeba b \bamZebaZpby "ZRguk k ihfhsvx
>FD Ilj_kk

6.;Zjudbgz LZjZk< gdBhkke_~h\Zgb_ "bgZfbdb j_ameviZlh\ |I_KIFjAh\Zgby mqgZsboky
Ibg_kdh_ b ijh]ljzffgh_ h[_ki_q_gb_ bgnhjfZpbhgguo |_ogbqg_kdbaljbZedhghfbq_kdbo kb
IX F_""mgZjh~rghc fheh”_"ghc gZmqgghc dhgn_j_gpbb IRfupjgZeLhfkdAdpBa¢B_Kk
kIVh Lhfkdh]lh Thkm~ZjkI\_ggh]h mg#$K 17%#83.1Z

7.;ZjudbgzH LZjZk< 0NKhZ\gbl_evguc ZgZeba j_ameviZlh\ lokylqB\Zfghdy mqgZsb
q_kdh_ b ijh]jzffgh_ h[_ki_qgq_gb_ bgnhjfZpbhgguo |_ogbq_Wddojb2%edah&hfbqg_kdbo kbkl_f
"mgZjh~rghc fheh”_"ghc gZmgghlchdhde_f gpbbdpbRéuBb&Z+tIh”® h[s_c j_~Zdpb_c
B KRfujbgzLhfkd Ba”Zl_evkdWMmHLhhkm~rZjkI\_gghlh ,2028) +k b31437.

8.LZjZk_gdKFh~_ebjh\Zgb_ kbkl_f f.gLlhflkdylBa*Lhfkd =hkZ Muokl_f mijz
e_gby b jZ"bhwe _dljhgbdb

HILBFBA:PBY WDHGHFBQHC >?YL?EVGHKLB
1J?>1JBYLBY K MQ?LBHF:EMGH=H KIJHK:

Djb\dE K
Lhfkdbc Thkm~ZjkI\_gguc mgb\_jkbl_I
lyubov.krivko_tsu@mail.ru

<\_"_gb_

ljb khklz\e_gbb kljZl_]lbb dhfizgbb g_h[oh~bfh \u[jZIlv f_Ih” ~ey hil
Zkkhjlbf_glz \ p_eyo fbgbfbazZpbb azljzl b fZzdkbfbazZpbb ijb[ueb Ijb
ZgzZzehh\ZIv \ebygb_ fgh]lbo \g_rgbo nzZdlhjh\ h~gbf ba g_fZeh\Z guo
kijhk dhg_qgh]lh ih[l] [b1]reyagZqbl_evgh_ dhe_[Zgb_ \ [hevrmx beb
f gvrmx klhjhgm fh]lml kms_KkI\_ggh bkdZablv j_ameviZlu hilbfbazZphb
ih\e_qv aZ kh[hc m[ofohblzZilhw_h[oh”bfh mf_Ilv fh bnbpbjh\Zlv \u[jZgg
f_Ih~ ih™ jZaebgqgu_ kbIimZpbb



1.L_hj_Ibg_kdZy qZklv

JZkkfhljDfHtdhwnnbpb_gl h[hjzZqR)ZifkZldbul\Zxsbc kdhevdh jZa
azZ Jh~r f_kyp \ha\jZsZxlky \eh™ _ggu_ \ h[hjhlgu_ kj_JhkI\Z aZizZku
fh gh jZzkkgblZlv ih nhjfme_

H[hjhH[3] hij_~_ ey Iky dzd highr_gb_ dhebq_kI\Z ~g_c \ jZkkfZljb\Z
jbhA_ d dhwnnbp® _glimkhhI\_IkI\m_Ib ihdZau\Z_| azZ kdhevdh ~g_c

h[hjZzgb\Zxlky _yeghu_ \ aZiZk " _gv]b >Zggu_ ihdZaZl_elb jZkkfZljb\Zxl
gzZfbd_ Q_f \ur_ dhwnnbpb_gl b gb™_ h[hjhl |_f \ur_ @dZq_kl\h mijz\
k h {4].

lj_rez]lZ_Ilky fh*bnbpbjh\Zlv dezZzkkbqg_kdbc f_Ih" jZ&q_|Z ~Zgguo
Ih\ ~ey ijbf_g_gby \ kemgahizedghdbykidgkZz >ey wlh]h gZf g_h[oh”bf
jZkkfhlj_Iv djbl_jbc ~ey gZoh ~_gby \u[jhkZ Z bf_[glgh djbl_jbc =

, .1~ 1+kj_~g_d\z”jZIbg_kdh_ hlidekg_gb_ KDH

- agZq_gb_ \u[hjdb zkj_"g__ agZq_gbn tu[hzdBu[hjdb
< kemqgZ_ dh]*Z ihemqg_ggh_ agZq_gb_ djbl_jby ijb.az*Zgghf mjh'
[hevr_ 1Z[ebggh]lh djblbqg_kdhjh[eXxZkegipbagZ_ Iky \u[jhkhf

LZ[ebpZ
LZ[mebjh\Zggu_ agZq_gby djbl_jby =jZ[[kZ

Mjh\_gv agZgbfhklb .
0.1 0.05 0.025 [0.001 |0.0001
1148 |1.153 1155 [1.155 |1.155
1425 [1.463 1481 1492 |1.499
1602 |[1.672 1715 1749 |1.780
1729 |1.882 1887 1944 |2011
1828 |1.938 |[2020 [2.097 |2201

=}

~N|o(o|h~(w

Ilhke_ \uy\le_gby \u[jhkZ djbl_[f MeyjfkBbdZpbb deZkkbq_kdh]h
f Ih~rZ jZzkHZHgm gh azZf_gblv deZzkkbg_kdh_ \ugbke_gb_ kj_~g_1lh

kihbfhklb azZizkh\ gZ mk_d6lggbgbkjeygfih ih nhjfme_

Lh]*"Z agZq_gby dhwnnbpb_glZ h[hjZqb\Z_fhklb b h[hjhlZ ijb gZeb
fh gh jZkkgbkBhM\_1kI\_gbhn_jfmezZf

: )
)

2.1jzdlbg_kdZy qZklv

Bf xlky ~"Zd@duh ijhrZ2 Zo gjudbhlt\Zjh\ \ i _jbh” k yg\Zjy ih bxev
<gbfzZl_evgh bamgbbkleZietguo ~Zgguo fh gh hlf_Iblv ke_]dZ aZ\ur_g¢
fZjlh\kdmx ijh~Z " m Ih\zZjz >\Z b hlkmlkl\b_ fZckdhc ijh*Z b Ih\zjz >
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LZ[ebdZ
Bkoh”gu_ ~Zggu_

Kj_"gyy Ijh~"Z"b N f Kk
p_gz

GZbi_gh\Z} 77 imn| v\ | N\ | Fzjl | i Fzc | Bxgy Bxev

jm[ _*
HAbg 98] 1207] 1003 1123 989] 1075] 1102] 1098
NV 250 119] 127 165  116]  122] 107 93
Ljb 104 322 360 345]  312]  325] 339] 328
0 Iuj_ 350 100] 110 90 100 105] 95| 100
TyTv 200] 103 112 106 98 go| 109 1D
R _KIv 100] 98 95 93] 114]  108] 120] 119
K _fv 30 280] 295 287  279]  293] 300] 288
<hk fv 286 20 25 23 19 18] 15 16
> \ylv 100] 50 60 70 30 o 40 60
> Kylv 230 18 18 9] 20 o] 22 21

>ey jZkqgzlZ dhwnnbpb_glZ h[hjZgb\zZ_fhklb ih \ujmqgkl_ b h[hjhlZ g_
ihevaalv fzZkrlzZ[bjh\Zggu_ ~Zggu_ \ dhlhjuo _klv bgnhzfZpby h klhbfl

kh\ ey Ih\Zjh\ >\Z b > \ylv ij ~®IZ\e gu \ IZ[e
LZ[ebdZ
FZkrlZ[bjh\Zggu_ ~"Zggu_
Lh\Zj >\Z > \ylv
F_kyp| H[t_f j_ZebaZz| Klhbfhklv azZil H[t_f j_ZebaZ Klhbfhklv azZil
lukjm[ f_Kk gZ dhg_pyhzZk luk jm[ f_Kk gZ dhg_p f_k
luk jm|[ luk jm][

Yg\Zjv 29750 7500 5000 53125
N_\jZe 31570 78125 6000 5625
FZjl 41250 3750 7000 6562.5
Gij_ev 29000 7187.5 3000 4687.5
FZc 30500 9687.5 0 8437.5
Bxgv 26750 8427.5 4000 3750
Bxev 23250 7187.5 6000 5626
Blhlh
\ujmqd 212250 + 31000 +
jm[ f_K

21.Lh\Zj k aZ\ur_gguf kijhkhf

>ey gZqZeZ jZkkgblz_f dhwnnbpb_gl h[hjZzgb\Z_fhklb b h[hjhlZ ~h
bkdexq_gby \u[jhkZ_\ WHhid IkI\mxs_c klhbfhklb azZizkh\ Ih\zZjZz

lj_ "

gZ ghjfZzevghklv

jblv __

q_f

ijbf_gblv djbl_jbc

lhjuc \ugbkey Iky ih nhjfme _

< gZr_f kemqZ_

agzZgbfhklb

ihalhey

Z agZq_gb_

fhkib azZizkh\ gz dhg_p f_kypZ

L_i_jv \u\bg_f JH9hhlgmkbl_evgh klhbfhklb azZizkh\ gZ dhg_p f_Kk
bf xs__ jzZkij_"~_e_gb_

lh\Zz4

>\Z

=jZ[[kZ d ~Zgghc \u[hjd_
>ey wlh]h \hkihevamzfye@Fblijb f RZibjh

glh

| d

ijb az*Zgghf mjh\g_
mi\_j " ~ZIlv h ghjfzZevgkyk I\ [thifdbs kth

X, = (7 500,7812.5,3750,7 187.5,9 687.5,8427.5, 7187.9:

g_h[oh”bfl



Ho: X2 3= 3 yley Iky \u[jEkRt_jgZlb\gZy ~_HbxhEAIB0Og y\g
_Iky \u[jhkhf
L_i_jv jZkkgblz_f djbl_jbc =jZ[[kZ "ey gZoh ™~ _gby gb g_]h \u[jhkZ

\ulhjd_

< gZr_f kemmgZ _ kj_"ggZgagb_\u[hfdb Kj_"g_a&\zZ"]j
Ibg _kdh_ hldehdl gb_ 1Z ag@Ggbl LZ[ebgguc djbl_jbc =jZ[[kZ ijb
n=7.G = IlhemqgZ_I|ky qlh , ke_~h\Zl_evghb fu ij

gbfZ _f ]bih#g AnkgblZA3  \u[jhkhf

Z k \u[jhkhf [ [_a \u[jhkzZ
Jbk GhjfZevgu_ \_jhylghkligu_ ]jZnbdb klhbfhklb azizkh\ 1h\Zjz >\Z

L_i_jv ijh\_jbf \u[hjdm [_a \u[jhkZ gZ ghjfZevghklv jZg__ mihfygm
jb_f RZibiiMbedZ Ihewgz_f Z agZq_gb_ i ha
\hey | mlI\_j ~Zlv h ghjfZzevghklb ihemqg_gghc \u[hjdb qglh \b”rgh b
jbk2.

Zk \u[jhkhf [ [_a \u[jhkz
Jbk. GhjfZevgu_ \_jhylghkldb klhddbkib aZizkh\ 1h\Zjz > \ylv

Ihke wlh]h jZzkkgblz _f fhbnbpbjh\Zgguc dhwnnbpbhgl h[hjZgb\Z _
jhiz ih jzZg__ mihfygmluf nhjfroeZf ,

. AN _kv kmffZjguc h[t_f j_ZebazZpbklZ alkyi ijobhgbf

(R=212250 Z kj_"~g__ klhbfhklw7azizkazf_ gy _|Iky gZ mj_aZggh_ kj_"~g__
=7 . dh*lhjh_ gZ _"bgbpu [hevr_ J_amevlZlu hugbke_gby fh’
\ZgghDHbH ij_"klZ\ei_glZHe

LZ[ebdZ
Dhwnnbpb_gl h[hjZgb\Z_fhklb b h[hjhl Ih\ZjZ >\Z
Ki_~gyy KIhbfnkiv d DHaZ f_kyp[ . .o
luk jm[ jza 9
K \u[jhkhf 7366.07] 29 7
- a \u[jhk 7625 28 8
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22.Lh\Zj k aZzgb _gguf kijhkhf
<uihegbf ZgZeh]bqggu_ \uqglkibd _gbghhkdhbfhklb azizkh\ Ih\zjz >
\ylv. m dhlhjh]h ilyZfde~Z_|ky ZghfZevguc kijhkh Elkimjgl\b_\
k

fZ_ 1_j\uf ~_ehf \ugqbkebf dhwnnbpb_gl h[hjZgb\Z_fhkib b h[hjhlZ
> \ylv

>Ze__ ijh\_jbf \u[hjdm gZ ghjfZevghklv qglh[u fh'gh Jueh \hkihey
djbl_jb_f =j45%[kDzd b jzg__ ijbf_gy_f djbltibceBZikjiyz
ghc kbImW@pbb Z agZpgvade= glh ijb az~Zgghf mjih\g_ agzZgbf
klb.= AZ | \hafh ghklv ]Jh\hjblv h ghjfZzevghklb bkkeh”m_fhc \u[hjd
klb aZzizkh\ gZ dhg_p f_kypzZ 1| d .

Ilhke_ wlh]lh \u”\b]z_fi9] thilglhlald _evgh \u[hjdb klhbfhklb azZizkh\ gZ
dhg_p f_kypZ Ih\zZjz >_\ylv bt s gd= |(BRIZ.5, 5625, 6562.5,
4687.5, 8437.5, 3750, 5625): Hp: X95= 3 yley |ky \u[jhkhf Zevl_jbZlb\gZy ]bi
| _a#H;xg5=3 og_ y\ley Ilky \u[jhkhf

L_i_jv jZkkgblz_f djbl_jbc =jZ[[kZ "ey gZoh ~_gb_ gb g_]h \u[jhkZ
\u[hd_ , \ "Zgghf kemqZ_

agZq_gb_ klZlbklGd&b jZz\gbjblbg_kdh_ agZq_gb_ djbklZbykyjZ[[kZ

| f G = Ba wih]h ke_~m_I qlh , 1IZdbf h[jzahf
fu ijbgbfz _f ]bilkb bakgblZglfxgs=8 yley Iky \u[jhkhf
Kgh\Z ijh\_jy_f \u[hjdm gZ ghjfZevghklv k ihfhs¥MHmébZ jby RZibjh

gh m’_ bkdexqgb\ \u[jhk WhemqZ Zf agZq_gb _
ihalhey | mI\_j"~ZIv h ghjfZevghklb ihemhjZyghke~gi hgdb]jAmbdZo
jb1B.
Ihke_ wlh]h \ugbkebf fh bnbpbjh\Zgguc dhwnnbpb_&l h[hjZqgb\Z_ft

jhlz ~ey Ih\zZjz >_\ylv

KjZ\gblv blh]b jZkq_1Z deZkkbg_kdh]h bDfhb binbeyhZ 7z gh]h
> \ylv fh ghZ[kb

LZ[ebpZ
Dhwnnbpb_gl h[hjzgqb\Z_fhkib b h[hjhl 1h\ZjZ > \ylv

Kj_"gyy klhbfhklv DHaz f_kyp H
luk jm] jZa "gb
K \u[jhkh 5714.29 5 42
;_a \uf[jhH 5562.5 6 35

23.>h\_jbl_evgu_ bgl_j\ZEHbMey
QhJu gZclb ~h\_jbl_evgu_[Hgley\kgu*g_c klhbfhklib\&jZZZk Z
ihke_ b ey dhwnnbpb_glZ h[hjzZzqb\Z_fhklb b h[hjhld*%j_"eZ]Z_Ilky ijl
guf [_a \u[jmkixlj-fi 1h[10]. Hghkgh\Zg gZ fgh]hdjZlghc ]_g_jZpbb \u[hjho
ba gbkeh\uo @gBEkolgbghc \upthdbbl_eviggl j\Zeu [m~_f kljhblv k
mjh\g_f “h\_jby Lh]*"Z ihezZ(Q&) |kly 0@yIvagZq >gb@ banihe
qg_gghlh \ZjbZpbhgghlh jy*Z kj_~dbho agZq_gbc jbk
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Z1lh\Zj>\Zz [ ITh\Zj>\ylv

JbB. JZkij_~_e_gby qzklhl [miklj_i kiZIbkibd kj_~g_c klhbfhkib azizZkh\
L_i_jv gZoh~bfb kj_~g__ agZq_gby "ey |Ih\ZHZ246:22~¥
b =8593.75 Lh]~"Z ]ljZgbpu ~h\_jbl_jé¥ghb begy _ dhwnnbpb_glZ h]

jZgb\Z_fhkib b h[hjhlZ \ugbkebf ke_~mxsbf h[jZahf

Lzdbf ~_ h[jZzahf hij5~_ep_ f kj_~g__ agZq_gby ~ey Ih\zjz >
\ylv =4635.75b =5833.5 b \ugbkey_f ~h\_jbl_evgu_ bgl_j\Zeu

Blzd k mjh\g_f ~h\_jby bklbggu_ agZq_gby dhwnnbpb_glZ h[hj
Ney lh\zjz >\zZ bf_xI agZq_gby hl HhjhlzZzbhlagZg”~bby <
kemqgZ_ Ih\ZjzZz > _\ylv ]jZgbpu Ah\_jbl_evgh]lh bgl_j\ZeZ bf_xI| agZ

"ey dhwnnbpb_glZ h[hjZzgb\Z_fhklb b b ey h[hjhlz

ljb wlihf fu \b~rbf qgqlh agZq_gby dhwnnbpb_glZ h[hjzgb\Z_fhklb b h
[jhkf m h[hbo Ih\Zjh\ \uoh”yl aZ ]jZgbpu ihemqg_ggh]lh ~h\_jbl_evgh]
glh \bArgh b&.1Z[e

LZ[ebpZ
Kjz\g_gb_ j_amedHBHR \u[jhkhf b [_a
Lh\zj >\Zz Lh\zj >_\ylv
K \u[jhkhi ;_a \u[jhk| K \u[jhkh ;_a \u[jhkz
DH jZ 29 28 5 6
H ~gkh 7 8 42 35
AZdexqg_gb_

< jZ[hl_ hkms_kl\e_g jzkq_Il ihdZazl_e_c h[hjZgb\Zhfhklb azZiZkh\
fZevguo agZq_gbc ;ue jZkkfhlj_g f _Ih”u \ugbke _gby \u[jhkZ \ djbl_]
Ney ~"Zevg_cr_]lh ijbf_g_gby LZd _ [ueZ ij_"~eh _gZ fh*"bnbdZpby f_I
dvnnbpb_glZ h[hjzZzgb\Z_fhklb b h[hjhlZz imI_f ijbf_g _gby mk_q_ggh
\f_klh kj_"~g_]h Zjbnf_Ibgq_kdh]h Bkihevamy wlhl f_Ih” f_g_ "~ _ju dhf
ihgh\hfm hp_gblv dZq_kI\h mijzZz\e_gby azZiZzkzZfb b \g_klb baf_g_gby ”
gby

D \u[hjdzf FZ2glguf kijhkhf [ue ijbf_g_g f_thR "[mbjljwigby
"ey ihemqg_gbphh ~h\_jbl_evgh]lh bgl_j\ZeZ dhwnnbpb_glZ h[hjZgb\Z_1
h[hjhlz J_ameviZlufimlkhjh\Zgby ihal\hebeb ihemqgblv ghe__ lThggmx |
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dm j_ZebaZpbb Ih\ZjZ k ZghfzZzdhgufflkighkhfgh ijb hp_dd_ wnn_dlb
ghklb mijZz\e_gby azZiZkzZfb
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<\"* gb_

< ihkljh_gbb fzZl_fZlbg_kdbo fh”_e_c kbkl_f az”~ZqZ b~ _glbnbdzZpb
gbb az\bkbfhkl_c k]JezZz b\zZgbb ~Zgguo \Z'gh_ f_klh azZgbfZ_| nmgd|
yleyxsZyky mkeh\guf fZl_fZlbg_kdbf h b”rZgb _f

17 f(xy) tkh\f_klgZy nmgdpby iehlghklb kem¥Zchhjkul\Zdi4y \a
bfhk\yav f_""m h[tykgyxs_c \oh”ghc i_p fi_gghcgghc hldebdz

\uoh”ghc i_j_f_gghe¢ t nmgdpby iehlghklb \_dlhjz
< aZ\bkbfhklb hl jZkihez]lZ_fhc bkoh”ghc bgnhjfZzpbb jzZk}
xlky jZagu_ fh~_eb wlhc nmgdpbb 1ZjZf(xljbgokhdpl bFa"h ebihe
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*_gby qlh g_ba\_klgmx azZ\bkbfhklv fkighfhkibkZdkI\thd\nmgdpbc
azZ"Zgguo k Migythikdhg_qghlh gbkeZz izjzf_ljh\ G_izjzf_ljbq_kdb_ fh~
ij Aihez]zxl 1Zdh]lh hibkZgby b \ wlhf kfuke_ ijhib\hiheh gu izZjzf_Ij
<[1@ gZjy"m k mdZaZggufb fh~_eyfbiZZEKihjljqggqkdihebnhd}

ij "eh> _g f_Ih~ ehdZevghc ZiijhdkbfzZpbb FE: 7ey kbgl_az j_]j_kkbb

JZkihez]zZzy gZ[ex”_gbyfb gz~ \oh”ghc b \uoh”~ghc h[tj f_ggufb

_fag_h[oh”bfh ihkljhblvxhpHpdmdb kljhylky bkoh”y ba \u[jZgghc fh”_
j_likkbb k khhI\_lkl\mxsbfb gzZa\Zgbyfb [2H#]jZfg |jiZgZkdpbqg

kdd1l®] iheidjZf_ljbq_Kdd_ FHp_g[é@ b | ~ Lhgghklv hp_gb\Zgby
hij_~_ey_Ilky jZagufb dLbl@jbkjbrgyy d\Z"jZlbg_kdZy hrb[dZ KDH b
liZevgZy kj_"gyyg\Edgad hrb[dZ BKDH wfibjbg_kdZy kj_~gyy d\Z"j
kdZy hrb[dZ WKDH b ~j Iljh[e_fZ ih\ur_gby Ihqgghklb g_izZjzf_ljbq_k

aZ kq_Il ijb\e_g_gby ~hihegbl_evghc Zijbhjghc bgnhyZzpbb jZkkfZIjk
<u”™_ebf jZz[hlu \ dhlhjuo ~hihergljif ZpvbgyZyukbmiz | \ \b”~_ Zijbhjghc
AhlznNdeds5 1j_~ihez]lzZ_Ilky qlh bkke_~h\Zl_ev gZ hkgh¥Zgbb k\h_]h h

gbc fh™_1 az”~Zlv dhgdj_Igmx nmgdpbx \hafh gh k lhqghklv ~h jy~rZ
Ilhkljh_gb_ hp_ghd ebg_cguo nmgdpbhgZehh]ZMdpzhHfjZkjiphjghc »
e_gbc \_jhylghkl_c b ZgZeba bo k\hcklOfBkkfZljb\Zehkv \

P_ev jZ[hlu aZdexqZ _Ilky \ ihkljh_gbb hp_gdb j_]j_kKkbb k mqgzlhf Z
]z~db b ZgZeba_ wnn_dlb\ghklb ihemqg_gghc hp_gdb

1. Dhf[bgbjh\Zggu_ hp_gdb j_]j_kkbb klwnn_dlb\gh

JZkkfhljbf dezZzkk dhf[bgbjh\Zgguo hp_ghd nmgdpbb j_]j_kkbb \b*Z
: 1)
A~ kv tbkoh”gZy hp_gdZ nmgdpbb j_]j_kkbb ihkljh_g@Zy ih KIZIbklb
guf h[t_f@Z ¥x) £Zijbjgzy "h]1z~84%Z kh\hc dhwnnbpb_gl \u[bjZ

fuc ba az”~Zggh]h djbl_jby dZqg_kI\Z hp_gb\Zgby JZaelkqgu_ djbl_jbb
kbhgguo hp_ghd bd§k6@ gu 2Zgghc jZ[hl_ bkihevam_Ilky bgl_ljZevgZy
BKDH

)

Ba bZbf hilbfZevghhklZ\eyxs_ _ fbgbfmf BKDH

®3)

(4)

Nhjfmez ihdZau\Z_| qlh BKDH dhf[bgbjh\Zyightzepghtb ijb

g_ ij_\hkoh”~bl BKDH bkohrghc hp_gdb j_]j_kkbb Hp_gdm
gZah\_f hilbfZzevghc \ deZkk _ \ kfuke_fbgbfmflz BKDH <\_*z
ju b(x), , X 1~ + kf_s _gb_ bkoh”ghc hp_gdb
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+ _z “bki_jkby thldehg_gb_ Zijbhjghc

Ahlz~db hl bklbgghlh agZq_gby j_]j_kkbb bfpavfzf, GglbljZeu hl
ihemqgbf bgl_]jZepfuljuz 1" _ : :
ljb wlihf lj_h[jZah\Z\ b
k mg_Ilhf, ihemqghbf

, : ®)
Qlh[u kjzZz\gblv Ihgghklv hp_gb\Zgby ih BKDH hilbfZzevghc dhf[bgl
hp_gdb k bkbddhc \W_7zf ihdZazl_ev wnn_dlb\ghkl&Z dhlhjuc h[he
qbf g_j_:a

(6)

Nhjfmé&d ihdZzau\Zz_1 qlh q_f f_gvr_ dgZdugbywnn_dlb\ghklv
hp_gdb \ kjZ\g bkbbkoh~rghc Ij_~klZ\ey_I bgl_j_k bkke_~h\Zlv ih\
N _gb_hl izjzf_ljh\ ,

2.:gZebwnn_dlb\ghklb

JZkkfhljbf dZdh_ \ebygb_ hdZaul\Zxl iZgZf Bju JZaebqgu_
kemqgZb bo \azbfhhlighr_gbc hbj6)* _e_gu \

21.?keb b Ih Lh]"Z hilbfZevguc \_kh\hc dhwnnbpb_gl

: Q)
Z wnn_dlb\ghklv
©)
BA7) \brgh qglh ~ey hp, dghd \_kh\hc dhwnnbpb_glDh]"Z
( ) dhwnnbpb_glZ jbK % < lZfdkemqgZ_ ZijbhjgZy
"h]Z~"dZ kbevg__ \ha”_ckl\m_Il gZ lhgqghkhijbhgbigb\Z §b4 bij
hjghc "h]1Z%db

?keb Ih , \ 1Zdhf kemqgZ_ ZhpAjdZyijb hp_gb\Zgbb
Ilhgghklb hkez[_\Z_Ikbj_fblky d bkoh”~ghc hp_gd_

Imklv nbdkbjh\Zgh Dh]*Zdhwnnbpb_gl Z ZijbhjghAy *
1z~dZ klzgh\blky ij_"~ihqglbl_evg_clh?keb dhf[bgbjh\ZggZy
hp_gdZ i_j_oh”bl \ bkoh*gmx hp_gdm

22.1j_~iheh bf qglh \ () b . Lh]"Z , jb KL B),
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23.<_jgzfky d ?keb Ilh \_kh\hc dhwnnbpb_gl fh]_I Julv

jbiB+ dhlrz Dhwnnbpb_gldh]*Zg_ ijbgzZz~e_"bl bgl_j\
em ,

24.3Zkkfhljbf gkean dh]*Zz ijb jbk £ Lh]*Z ba@®) b
ke _"m_I| gh g_ke_"m_I| dVmn_dlb\ghklv hij_*_ey_Ilky.

3.1j_~klzZ\e_gbnn_dIb\ghklb \ ]jZnbdZo

Gzleyrguf ij_~klz\e_gb_f wnn_dlb\ghklb y\ey_Iky ]jZwbq_kdh_ bah
aZ\bkbfhklb hl iZjzf_ljh)
3.1.1jb b&7), 8)\ul_dZxl| ke_~mxsb_ ]jzh®db jbk

Jbk AZ\bkbfhkit ijb nbdkbjh\Zgguo )

JbR. AZ\bkbfhkIvl ijb nbdkbjh\Zgguo )

3.2.1jb b, @), (8) \ul_dZxl| ke_~mxsb_ ]jzhddb jbk
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Jbk AZ\bkbfhki¥ ijb nbdkbjh\Zgguo

JbK. AZ\bkbfhklvl ijb nbdkbjh\Zgguo

33.1jb b @), (8) \ul_dZxl ke_~mxsb_ ]jZ:@&db

Jbk AZ\bkbfhki¥ ijb nbdkbjh\Zgguo

Jb. AZ\bkbfhklvl ijb nbdkbjh\Zgguo



3.4.1jb , , , B7), 8) \ul_dzZx| ke _~mx&b_ ]j
nbdb jB&):

JbK.AZ\bkbfhklvl b ijb nbdkbjh\Zggtimgdibj gZ ]jZnbd_ )

Jbk8. AZ\bkbfhklvl b ijb nbdkbjh\Zgghmgdibj gZ ]jEnbd_)
AZdexqg_gb_

HibkZgguc deZkk hp_ghd g_ba\_J§lgtkbmmjpdpblbfzevghf \_k
\hf dhwnnbpb_gl_ iha\hey_ | mf_gvrblv BKDH dhf[bgbjtk\Zgghc hp_gd
ihevah\zZgby Zijbhjghc ~h]Zz~db h[ bkke_"m_fhc j_]j_kkbb :gZeba wnr
dZaZe qlh dhf[bgbjh\Zggu_ hp_gdb fhlml bf_Iv [he rmXukhdmx lhqgt
BKDH ijb gz*e_"Zs_f \azbfhhlghr_gbb ljzo bgl_J]jZevguo iZjzf_Ijh\

G_dhlhju_ khhlghr_gby wlbo izZzjzf_Iljh\ fhlml Julv azZhZg__ ba\_klgu
ebl \ugbkeblv hilbfzdusgdghec dhwnnbpb_gl < bguo kemqgZyo Ij_[m_Ilky Kk
Z"Zilb\gu_ dhf[bgbjh\Zggu_ hp_gdb iml_f hp_gb\Zgby milbfZevgh]h \_
nbpb_glZ ih bkoh”ghc \u[hjd_
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3.GZ "ZjMWy :H[ hp_gd_ j_]lj_kkbb L_hjby \_jhylghkl x¢96%. + L 19,bfuig_ @by
K 147449.

4. GasselT., MullerH.-G. Kernel Estimation of Regression Functions // Lect. Notes Matfol. 757. +P.23 £8.
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V. BKDMKKL<?GGUC BGIDEE
F:RBGGH? HMQ?GBREVRB? >:GGU?

IHBKD :JOBL?DLMJUMEVKGHC G?CJHGGHE K
IJB IHFHSB =?G?LBQ@HKK=H :E=HJBLF:

<hedh D
LhfkdBhrekm~Zjkl\_gahu\c jkbl_|I
viktor.volkov.mailbox@gmail.com

<\_"_gb_

AZ ihke_"gb_ iZzjmb%t_lkdmkkl\ _ggu_ g_cjhggu_ k_Ib BGK ijhre
[hevrhc imlv fh”_jgbazpbb \ j_amevizZlI_ dhlhjh]lh [ueb knhjfbjh\Zgt
dhgp_ipbb Zjobl_dlmju b ih*oh”u hij_"_eyxsb_ lof¢hedrtkh\j_f_gguo V
627% fh~r_e ¢ H”gZdh dZd b m [heerbmgkB\@KI_&dhekhhb h]jZgbg
gby b ijh[e_fu < gzZklghklb \ukhdb_ azljzZlu we_dljhwg_jlbb b \j_f_gl
Z 1Zd"_ gbadZy wnn_dlb\ghklv ih kjzZz\g_gbx kh kdhjhklvx h[mqg_gby ]
g_eh\_dzZz >Zgguc nzdl klZe h~ghc ba hkgh\\kigzhtzghdhhhgba Zbkke _~h
BGKtBfimevkguo g_cjhgguo k_*% @ BNGK Ibi BGK h[ezZ”~Z_I| kh\_jr_ggh
bghc fh”r_evx bkdmkklI\_gghlh g_cjhgZ jZ[hlZxs_c¢c gZ hkgh\_ _“~bghbqg
\h \j_f_gb BfGK o0zZjzdl_jbamxlky [he__ gbadbf wg_j]mihlj_[e_gb_f \lI
g_ghloyjz[hlu IZdmx fh*_ev fh gh jZza\_jgmlv gZ [he__ rbjhdhf deZkk_

lhbkd f_Ilh~h\ wnn_dlb\gh]h h[mqgq_gby b jZajz[hldZ ih~oh”h\ ijh_dlIl
obl_dImju ih"h[guo BGK \k_ _s_ hklzZxlky keZ[h bamqg_ggufb h[eZkl
ij_~klz\eyxl hkh[uc Zgboj bkamqg_gb_ h[ez”Z_ | \ukhdhc ZdIimZevghklvx
rbjhdh_ ihe_ ey | _hj_Ibg_kdbo b wdki_jbf_glZevguo bkke_"h\Zgbc

>ey j_r_gby ~Zgghc az”~Zqb g_iehoh k_[y aZj_dhf_g*h\Zeb ]_g_lbc
fu xih"\b” wi\hexpbhgguo Zelhjblfh\ ihjhc ij_\dXlbAgusthf Fevl_j
Au> @ K\h_ gZalZgb_ ] g _Ibg_kdbc-AZ&]hhhhf idldim\gb ghblakgh\_ e
“Zl hi_jZpbb gZke_"~h\Zgby fmlZpbb kdj_sb\Zgby b h[f_gZ ] _gZfb
kI\_ggu “b\uf hj]J]Zzgbafzf b yleyxlky hkgh\hc ey bo w\hexpbb

1.Bfimevkgu_ g _cjhéggub

H~rgbf ba i_j\uo bkke_ _"h\Zgbc ihk\ys gguo bfimevk\guf g _cjhgguf
ey _|lky jzph@& \ dhlhjhc \\h”*blky ihgylb_ ihdhe_gbc BGK ih”~jh[gh jZk
xlky hkgh\u jZ[hlu BfGK b ijh\h”~blky kjZ\g_gb_ k ~jm]bfb ZdImZevguf
f gl \brzZfb BGHKjhf ij "eZ]Z Iky jZza™_eblv bf_xsb_ky BGK gZ Ijb ihc
gby | _j\uf ihdhe_gb_f y\eyxlky g _cjhggu_ k_Ib hkgh\@gdguh gZ fh"_e
\lhjhfm ihdhe_gbx hlghkyl g_cjhggu_ k_Ib gZ hkgh\_ gdcjhgh\ bkihev
pbx ZdIb\Zpbb Klhbl azf_Ih%_ckihb\aZbf*m [bheh]bg_Kkdbfb g_cjhg
fb ijhbkoh”bl ijb ihfhsb we_dljbg_kdb@ bFimeekh0&3 h[eZ"Zy [he__
koh bfb k [bheh]bq_kdbfb g_cjhgzfb k\hckl\Zfb g_ fh _1 jzZkkfzZljb\
gZb[he_ _ [ebadZy | d \ g _c fhf_gl ihyle_pb¥obgincghgh\ §ZIAhuo
kljhlh kbgojhgbabjh\Zg GZdhie_ggu_ wdki_jbf_glZevgu_ ~Zggu_ ihe
ihkfhlj_Iv gZ ijhp_kk h[f_gZ bgnhjfZpbb \ JTheh\ghf fhalg qlh klZeh fh
dhf jzZza\blby Ij_Iv_]h ihdhe_gby BGK dhlhju_ bkihevamxl \ k\h_f kh
bidmkkI\_gguo g_cjhgh\ [he__ lhqggh hljZ 'Zxsb_ j Zevgmx “~bgZfbd]
GZley”gh_ kjz\g_gb_f ""m ihdhe_gbyfb BGK ij_"“klZ\e_gh gZ jbk
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Jbk KjzZ\g_gb_ jz[hlu BGK jZagglo ihdhe gbc

< hkgh\_ kh\j_f_gguo BfGK azZgqzZklmx bkihevammgllkphfih® _ev g_cjhg
\ZIlv b kjzZ[hlZlv k ml_qdzfb ?_ kbevgufb klhjhgZfb ywyxlky gbadZzZy
gbke_gbc b \hafh ghklv ~hklzZlhggh lhggh ih\lhjylv ~“bgzZfbdm jZ[hl
g_cjhgh\ < ~Zgghc fh*_eb g_cjhg ij_"klzZ\e_g f_f[jZghc gZ dhlhjhc ¢
we_dljbgckdzjy® Ijb ij_h”~he_gbb ihjh]lh\h]h agZq_gby ]_g_jbjm_Iky
bfimevk b f_f[jZgZ | _jy_I| [hevrmx qZklv k\h_]h azZjyrZ LZd _ kms_Kkl
iZkkb\ghc ml_qgqdb ihkl_i_ggh kgb Zxsbc azjy” gz f_f[jg_ Ih\_~_gb_
ku\Z_Iky khhI\_IklI\mxshf gpbrizrevguf mjzZxg_@b hi*gZdh ~ey jZ[hlu
m~rh[g__ bkihevah\zZlv _]h ~bkdj_I@h_ ij_"klZ\e_gb_

17U tihl_gpbze f_f[\WX@utlhd ihiz*Zxsbc gz f_f[jZzgm
21\ f ggZy dhgkl4lg§Z g_c +tnmgdpby k[jhkZ ihl_igplebegZz
gZ ihl_gpbzez dhlhjmx ihl_jy_ | f _f[jZgZ \ kemqgZ_ Zdld\Zpbb nmgdpb
pby 1" _ khklhygb_ khhlI\_IklI\m_1 Zdlb\bjh\dgbbhc ZAmg
+g_ Zdlb\bjh\Zgghc >Zggmx nmgdpbx fh gh ij_~klZ\blv dzd
: 1)

1~ tnmgdpby Ow\bkzZdhzhlh\h_ agZqg_gb_ ihl_gpbzez f_f[jZgu ijb
dhihjhf nhjfbjm_lky.bfimevk

< ijhp_kk_ \ugbke_gby ]jz~*b_glz ey f_|Ih~Z h[jzZzIgh]lh jZkijhkljZg_
ijhbal\h*gZy nmgdiphEsZ _Iky \ beb [ _kdhg _qghklv ~ &Zy ~"Zevg_crb._

e_gby g_\hafh gufb >ey mkljZzg_gby ~Zgghc ijh[e_fa g_h[oh”"bfh
f gblwmgdpbx Zdlb\Zpbb ijb \ugbke _gbb ijhbal\h?*ghc ke _"mxsbf h[jZal
2
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< bkihevam_ Iky nmgdpby >Zgguc f_|hr gZaulZ _|ky 6 XUURJDV

Gradient Learning> @ [eZ]h”Zjy _fm h[_ki_qgb\Z_lkygtyaflghghkkleshh[mqg _
guo BfGK

2.1hbkd Zjobl _dImju BGK

H”r"gZ ba \Z'guo p_e_c¢c klhys_c i_j_" jZaijizikdlqB paddib_ dBIGKu
ihalheyxs_c “h[blvky fZdkbfzZevghc Ihqghklb \ j_r_gbb _ihklZ\e_gghc
dhlhjuo az~ZqZo IZdhc ihbkd y\ey_ |ky 1sd pialh\xegHhgufev *he
gZ [ulv kihkh[gZ jZ[hlZIlv gZ h[hjm~h\Zgbb k jZaebqggufb h]jZgbqg_gby
jZg__ bkihevah\Zebkv jmgghc ihbkd b |I_klbjh\Zgb_ j_rn gbc h”gzZdh
IhfZlbabjh\Zggu_ kihkh[u ihbkdZ Zjobl_dImju iha\heyjxh gZoh”~blv [he_
gu_ \ZjbZwlid1].

Himqg_gb_ k ih~rdj_ie_gb_f b w\hexpbhggu_ Zel]lhjblfu W: yleyxlk
klZjufb f_Ih~zZfb ijbf_gy_fufb “ey j_r_gby “"Zgghc azZz”~Zgb :jobl_dImj
_fu_ ijb ihfhsb W: fh]lml ij_\hkoh”blv ih wnn_dlb\ghklhm j_amevIZlu j:
qg_gby k ihArdj_ie_@b_F g _Ibg_kdbc Ze]hjblf =: y\ley Iky w\jbklbqg_kd|
jblfhf ihbkdzZ b ihA\bA"hf w\hexpbhggh]h Ze]hjblfZz Hg bkihevam_lky ~
IbfZevgh]lh j_r_gby \ rbjhdhf deZkk_ az~Zq K\h_ gZa®Zgb_ Ze]lhjblf
lhlh qglh \hkgh\_ e_"ZI hi_jzZpbb gzZzke_~h\zZgby fmlZpbb kdj_sb\Zghb
]_gzfb dhlhju_ k\hckI\_ggu “b\uf hjl]Zgbafzf b yleyxlky hkgh\hc "ey
pbb H[sZy ko_fzZ jzZ[hlu ij_"klzZ\eZeZ g4mBk!| hibkZzgz _]1h j_ZebaZpby
jZfdZo ~Zgghc jZ[hlu

Jbk >bz]jZffz jZ[hlu ]_g_Ibq_kdH2h Zelhjblfz

:jobl_dImjz g_cjhgghc k_Ib dh”bjm_Iky ijb ihfhsb \ gdlhjz dZ “uc
lh\ dhlihjhlh khhI\_IkI\mhl]dgdhfmZgguc \_dlhj gZau\Z_Ilky ]_ghlbihf >
gZzqZeZ jZ[hlu ZelhjblfZ Ij_[m_lky\hl&_eZpbyZklZghhbih\i Qlh[u h
Ibfbabjh\ZIlv \uqbke_gby jzZaf_j ihimeypbb ihklhyg_g Ke_"mxsbf rz]
hp_gdz izjzf_IljzZz ijbkihkh[e_gghklb o0ZjzZdl_jbamxs_]lh_dZq_kl\h hp_
r gby < ~Zgghc jzZ[hl_1ZdZy hp_gdZ ijh\h~blky imd*"Zddmg_gby fh~"_
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Zjobl _dlmjhc gZ h[mqgZxs_c \u[hjd_ k ihke_“mxs_c hp_gdhc __ lhgghl
gZklb ~Z1zk_1Zz

Dh]~Z dzZ°~Zy ba Zjobl_dImj hp_g_gZ g_h[oh”bfh hlh[jZlv hij_"_e
kiI\h emqgrbo \Zjbzglh\ dhlhju_ [m~ml| bkihevah\zZlvkg2adfzZevg_cr_f H’
e__ ijhkluo \Zjbzglh\ y\ey_ Iky jZg bjh\Zgb_ k ihke_~mxsbf hl[hjhf
m~rZqguo j_r_gbc =_ghlbiu hlh[jZgguo Zjobl_dIlmj bkihevamxlky ~ey |
ijhf_"mlhgghc ihimdhprhbypbb ihlhfdh\ ?_\_ebqgbgZ hip *_ey_Ilky dzd
gbpz f_""m p_&a\fufifjf ihimeypbb b jZzaf_jhf ihimeypbb @lh[jZgguo Zjo
Imj >ey nhjfbjh\Zgby ihimeypbb ihlhfdh\ kem ZI| hi_jZpbb djhkkbg]h)
pbb < BGK ijyfh]lh jzZzkijhkljZzg_gby izZjzf_Ilju keh_\ fh]lml [ulv aZibkZ
\ dlhjZz agZq_gbc LQW >ey ppb_ djhgkpgih\jgZ \u[bjZmlky "\Z ke
gZcguo \_dlhjZz qgvb we_f_glu ihiZjgh dh”»bj@x|klykdéevdmjwebgZ
ihemqg_gguo ihke_~h\Zl_evghkl_c fh _I hlebgZlvky ijh\h”*blky \ujZ\gk
"h[Z\e_gby g_agZqZsbo gme_c Ihke_ Ih]klbd\4gd zi\gk g uhijhlb evgh
oh”bl jZza[b_gb_ \ h"bgZdh\uo f_klZo gZ h”"bgzZdh\h_ dhebqg_kl\h gz}
"N lhemqg_ggu_ gZklb ihizZjgh ]Jjmiibjmxlky \ gZ[hju ihke_ qgq_]lh ba d
\u[bjZz_Ilky kemqgZcgh h~rgzZ qzZklv Lzdbf h[jZzahf khkll¥ey_ I|ky gh\Zy
ghklv dhlhjzy h[jzlgh ~_dh”bjm_Ilky \ LQW Hi_jZpby djhkkbg]lh\_j:
az”"Zgghc \_jhylghklvx b fh™ | g_ ijhbahclb \ 1Zdhf kedhqZ_ ey nhjfb
]h J_ghlbizZz bkihevam_Ilky khhiI\_IklI\mxsbc we_f_gl h~gh]lh ba bkoh”*gu
[bjZz_fh]l]kemqZcgh Hi_jzZpby fmlZpbb ihke_~h\zZl_evghh k hij_~_e_gg
kilvx ~_dh”bjm_1 we_f_glu ]_ghlbiz \ dh?~u =jwy < ihemg_gghc ihke_
kemqgZcguf h[jZzahf f_gyxlky [blu ihke_ q_]h ijhbkoh”~bl ~_dh”bjh\Zz
hi_jzlhjz djhkkbg]lh\_jXZh|_kibkt gh\uo Zjobl_dIimj Z hi_jzZlhj fmlzZpl
\ghkbl "hihegbl_evgmx kemqgZcghklv \ ~Zgguc ijhp_kk ij_iylkl\my ko
ehdZevghfm fbgbfmfm Ihke_ Ihl]h dzZd ihdhe_gb_ ihlhfdh\ knhjfbjh\z
Ablky hp_gdZ ihemg_gguo fh”_e_c idgkgeuo q_JdhhlbahhIb[]_ghlbih\
ihlhfdh\ nhjfbjm_Ilky gh\h_ ihdhe_gb_ \ dhlhjh_ ihiz~Zkl emqrb_ Zjob
eb \ ihemqgb\r_cky ihimeypbb ijbkmlkI\m_1 fh~_ev k Ij_[m_fuf mjh\g_
beb \ur_ Ih Ze]lhjblf ij_djzZzsz_| jZz[hlm Lzd _ jz[M@h¥e fdZz | [ulv hKkl
ijb "hklb” _gbb fZdkbfZevgh]h gbkeZ pbdeh\

3.F_IhAbdZ ijh\_~ _gby wdki_jbf_glZ

>ey ijh\_~_gby \ugbke_gbc bkihevah\Zebkv [_kieZlgu_ \ugbkebl_e
klb ij_"hklzZ\ey_fu_ kZclhf .DJJOH < dZq_kI\_ \b "PXOkdhjbl_ey \u]

HibkZggZy \uZelazZpby bkihevam_| ~_kldb_ h]jZgbg_gby gZ jZaf_ju ki
ihimeypbadag_ h[oh”"bfhklb kh[ex” gby fZdkbfzZevgh]h \[j_f_gb jZ[hlu
ju =: ij_"klzZ\e _gu \ I€[ighp_kk_jZ[hlu ijh\h"beZkv aZibkv kj_~g_]h mj
ZNZilZpbb \ ihimeypbbzbzmijhpbgvemqgr_c fh”_eb \ ihimeypbb
LZ[ebbZ
1Zjzf_lju jZ[hlu =:
T FZdkbfzev
JzZaf_j| ljhp_g <b” .| FbgbfZevqg FZdkbfZev| Qbke
<] >Z1ZK] inimeyp| hi[hjz hI[hqubk\eEegh—CJ gbkeh ke| gbkeh keH wihd
1] MNIST 50 500 H!LN 1200 3 6| 20
emgrhb
o HILh]
2| MNIST 50 50% emaqrh 1200 3 6 20
3| mNisT 50 s00| HILNI 1200 3 6| 20
emqr_b
4| CIFAR10 50 5006 HILN 1200 3 71 20
emqr_b
5 | CIFAR10 50 5006 H!LN 1200 3 7 20
emqrhb
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<h \k_o wdki_jbf_glZo bkihevam_lky \_jhylghklv djihkkbg]h\_jZ
ghklv fmbZpb Hi_jzlhj djhkkbghhyhjhig_gguc

4. H[ahj j_amevIZIh\ wdki_jbf_glz

| _j\u_ g_kdhevdh aZimkdh\ j_Zebam_fh]lh =: [ueb ijh\_~_gu gZ "~"ZI
J_amevlZl azZf_jh\ khklhygby ihimeypbb ij *&yZA@ggh]hpZ gdKkk_I1Z
baf_j_gby ije\thk\b jZaZz

JbB. >bgZfbdZ baf_g_gby Z~ZilZpbb \ ihimeypbb "eMNjZ[hlu =: gZ "ZI1Zk_I_

& e_]_g~_\ kdh[dZo mdZaZg ghf_j ijh\h~bfh]h bkiulZgby
GZ nhg_ wdki_jbfbglhZf_Igh \u”_ey_ Iky wdkeyjlMZgdk]h wd
i_jbf_glZ ozjzdl_jggheZy kj_~gyy Z~ZilZpby gh m _ ihke_ i_j\h]h pl

\ ihimeypbb ijbkmlkiI\m_1I fh*_ev k Z~ZilZpb_c ij_\hkoh”ys_c¢c emqrl
hklZevguo wdki_jbf _glZo >jm]bf \Z 'guf hlebgb_f yley |ky ~bgZfbdZ
dzZq_kI\Z fhr_e_c GZ ijhly  _gbb Wkhomicdydhteb ggbc \hagbdzZ _| fh”_ev
gv_ dZq_kl\h agzqgbl_evgh hlebqzZ_Iky hl emqr_c fh”"_eb ij_~u”“ms_
\ke_"klI\b_ gq_]h gZ[ex*Z_lky "\Z g_[hevrbo i_j_oh”~Z b Ze]hjblf g_ \uo
G_kfhljy gZ wlhl nzdl blh]lh\uc mjh\_gv Z"~Zi\Zynhdyg leimgdkd fh”_eb
jbf_gl_ y\ey_ I|ky kzfuf gbadbf Kj_~g__ dzZq_kl\h fh~_egc \ ihimeypbb
kljbjm_| [he__ gbadbc mjh\_gv gZ ijhly  _gbb [hevrbgklI\Z wiho

Ba ihemg_gguo ~Zgguo \b~rgh qlh Ze]lhjblf ihalhey | ij_h”he _Ilv ih
\ gh p_e_\hgbagaq> @ g_ “hklb]zZ_Iky Klhbl hif_Iblv qglh \ |I_dm
j_ZebaZpbb g_ bkihevamxlky iheghp_ggh ~“bgZfbqg_kdbh k\hcklI\Z BfC
"h[gu_ jZaebqgby h'b”rZ _fu LZd _ ihke_ iylh]h ihdhe_gby gZ[ex"Z_|
kgb™_gby kdhjhklb jhklz kj_~glZipbbjh\ghydEéZgbb b gZgbgzxl gZJ[e
NZIvky dhe_[Zgby ~Zgghc oZjzdl_jbklibdb WIlh \ujz Z_lky \ \b~_ hI~™_
m\_ebg_gby beb mf_gvr_gby mjh\gy kj_~g_c Z*ZilZpbbzk ihke_~mxsbf
q_gby "h gZgZevgh]lh agZgq_gby beb g _kdhevdh \ur_

Ilh ihemqg_gbadguf fh gh k~_eZlv \u\h® qglh ijb azZz*"Zgguo iZjZf_IjZ«
gh\ghc wlzZi Zdlb\gh]l]h memqgr_gby j r_gby ijboh?blky gz i_j\u_ iylv it
ke q_]h ijh]j_kk \ memqgr_gbb gZgbgZ | ihkl_i _ggh aZf "eylvky <t
gbafu \hagbdgh\_gby ~Zggh]hhwnkZ g zg pm” ml
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< N"Zevg_cr_f jZ[hlZ =: [ueZ ijh\_j _gZ dBb "NZlaZkeVIZ&y)H5
klZ\e_gu gZ jbk

JbK. >bgZfbdZ baf_g_gby Z*ZilZpbb \ ihimeypbb "eQIFARIBIu =: gZ "ZIZk_I_
& e_]_g~_\ kdh[dZo mdZazg ghf_j ijh\h~bfh]h bkiulZgby

>bgfbdZ memqr_gby kj_"g_c Z~ZilZpbb b Z~ZilZpbb emqr_c ihimey
Ney "Zgguo wdki_jbf_glh\ kbevgh hlebgZ_Iky hl IThl]h qglh [ueh ihemq
01,67 Ij_"~_\k_]lh Kklhbl hif_Iblv ijbkmlkli\b_ g_kdhevdbo i_j_oh~h\
dzZzq_kI\Z emqgr_c hihbebwdki_jbf_glZo Ze]hjblf g_ \uob”bl gZ ieZlh
kmlkI\m _| aZf_lguc jhkl dZgq_kI\Z emqr_c fh2ijébi\jwdk?-_jinfl_gl_
]h dfm ihdhe_gbx H”*gZdh \ ~Zevg_cr_f \ h[hbo wdki_jbf_glZo jZael
agZq_gbyfb "Zgghc ozZjzdl_jgk[beévihkfz Aklzd" _ ijbkmlkd\m_1 ijzdl
q_kdb b _glbgguc jhkl ijb i]lh_o&H” ikdhe_gb_ Mjh\ _gvikj _~g _c Z"Z
[Zpbb \ h[hbo ihimeypbyo 1Zd"_ [ebldhdh -hkindlgghgk  ihke_ g_]h
azf_Igh g_dhlhjh_ jZkoh *_gb_ G ufhljy jhXI[hewdk[_jbf\ gl _
19f ihdhe_gbb gZ[ex”Z Iky azZf_Igh_ kgb  _gb_ mjh\gy kj_"g _c Z"ZilzZ
\j_fy ey wdki_jbfihghdgh]h g_ \hagbdzZ_1 KIhbl hif_IblZ qglh "ey =: ij
[hl_ gz ~zZgghf ~zlzk_|I_ f_g__ k\hckl\_ggu nmegmnl@lpbdp blyimheebgbgu Z
pbc Z Izd _ ijbkmlkI\m_I| mklhcgb\Zy |I_g~_gpby jhklzZ kj_~g_]h mjh\g
lh g_ gZ[ex~Z _lky "ey "ZIZk _1Z 01,67 &dhjhklv koh ~vgby Ze]hjblfz
r_ glh kgb Z_I dZq_klI\h blh]lh\h]h j_amevlZIlZz

H~rghc ba gzZb[he__ hg_\d "ddpZgjbpb\Zxsbo wnn_dlb\ghklv jZ[hlu
=: yley |ky fZeuc jZaf_j ihadBeyplbgbaZevguc gZ[hj fh*_e ¢ hdZau\:
azf_Igh_ \ebygb_ gZ kdhjhklv ihbkdzZ hilbfZzevgh]lh j_r_gby <ebygb_ “/
"hihegbl_evgh mkbeb\Z_lky ijbgpbihf jd[hljZ fihoZfghafX gh\mx
ihimeypbx Ihkdhevdm jZaf_j ihimeypbb bf__ | h]jZzgbq_gguc jzaf_j d
| ¢ dhlhju_ [m~ ml mqgZkl\h\ZIlv \ ijhp_kk_ nhjfbjh\Zgby gh\hc ihim
hljZzgbg_g \ Ihf cgbzked_dlmsbo |j_[h\Zgbc ih \j_f_gb \uiWdg_gby ihbkdz
ijb\h~bl d km™ _gbx ijhkljZzgkI\Z ihbkdZ j_r_gbc gZ wlZih nhjfbjh\Zgby
Ihfdh\ qlh fh _|I “hihegbl_evgh kgb Zlv kdhjhklv koh ~_gby =: d hil
j_r_gbx Mqgblu\Zy qglh \ nhjfbjh\Zgbb gh\hc ihimeypbbgmqgzZkl\mxl| Ihe
gu_ jh”bl_ebzpbgjgguc gZ[hj ihlhfdh\ qv_ dZqg_kl\h fh™_| hdZazZlvky ¢
m hkh[_c g_ ijhr_~rbo hi[hj kj_7~gyy Z"ZilZpby fh™ _| kgb Zlvky qlh ¢
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gh \ wdki_jbf _glZo gz ~zZlzZzk_|_01,67 >ey [he__ keh'guo aZ~Zq wlh
baaz f_gvr_c \_ebgboggbbadZigZzdl_jbklibd ihimaypgb\babm ghklb
gZoh”blv azf_Igh [he__ dZqg_kI\_ggh_ j_r_gb_ aZ h”"bg pbdeZ jZ[hlL
kdhjhklv koh ~_gby Ze]lhjblfz \eby_| f_ozZgbaf i_j_ghkZ gZb[he__ m~Z
klZjhc ihimeypbb \ gh\mx klZ[belbdimjmzpxd?bjbokiibd ihimeypbb

AZdexqg_gb_

< "Zgghc jZ[hl_ jzZzkkfhlj_gzZ fh”_ev g_cjhgpZZ[bbdljbghhzlv
dzfb dh”bjh\Zgb_ bgnhjfZpbb ~ey BfGK f_Ih” h[mg_gby 6 XUURJDWH
Z 1Zzd _ ijbgpbiu jZ[hlu J_g_Ilbg_kdh]lh Bélbjghbhz BeyltihipkdZ hil
fZevghc Zjobl_dImju BfGK JZ[hlZ ]_g_Ibq_kdh]h Ze]lhjblfZ ijh~_fhgkl,
BfGK ijyfhlh jzZkijhkljZzg_gby \ azZz*"ZqZo dezZkkbnbdZpbb ey ""ZIZk_
01,67 \uyle_gu hkh[_gghklb jZ[hlu \' I _dms_c j_ZebaZpbb Ihemqg_gg
mdZau\lZxl gZ Ih qlh I _dmsZy j_ZebazZpby =: mki_rgh jZ[hlIZ_I b kijz\
e _gghc az*"Zq_c¢c h~gzZdh ijbkmlkI\m_I jy» | _ogbqg_kdbo_h]jZgbqg _gbc
ki\h ihemqgz_fh]lh j_amevlzlzZz lezgbjm_Iky ijh\_~_gb_ g_h[oh”bfuo ~h
rZxsbo h[smhhba\h”bl_evghklv b bkijZ\eyxsbo I _dmsb_ g_"~hklzZldb H}
gZijzZ\e_gb_f ~ey fh~_jgbazpbb y\ey_ Iky hilbfbazZpby ijhp_kkZ hp_gd
IZpbb ihemq_ggh]lh j_r_gby 1 d gbadZzZy ijhba\h”~bl_ewghklv wlhc hi_
| _evghc f_j_ h]jZgbgb\Z_| \hafkkghkhdzZgbx jZ[hlu =: J_r_gb_ ~Zgghc
ijh[e_fu ih\ukbl kdhjhklv jZ[hlu =: ~_eZy \hafh guf ijhM_~_gb_ [he__
guo wdki_jbf_glh\ zZ lzd _ jZkrbjbl \hafh 'ghklb ih gZzkGhcd_ Ze]hjblf.
gbl_evgu_ h]jZgbg_gby gZ ~himklbfu_ aggZ[hlgbyLZAjZf [ImH\ I
memqr_g ijhp_kk nhjfbjh\Zgby ihimeypbb ihlhfdh\ imlhf \g_"j_gby g
jblfz hi[hjZz memqgrzZxs_]lh jZaf_j ijhkljZzgkI\Z ihbkdZ Kkh[ex"Zy [ZeZ¢
g_f azljzqb\z_fuf gz "Zgguc ijhp_kk Ihfbfh wlh]lh [ _I ijh\_~_g i_
]bdpZ[hlu wlZiZ k_e_dpbb \ klhjhgm khojZg_gby bkoh~ghc ihimeypbb
fhr _eyf mqgzkl\h\zZlv az ijz\h ihizklv \ gh\mx ihimeypbx >Zggu_ f_ju
gZ mkdhj_gb_ koh~bfhklb =: Z 1Zzd _ gZ kgb _gb_ nemyImZpbc 0Zjzd
pbb
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<LHF:LBQ?KD:Y DE:BKKBD:PBY B K?=F?GRYP
HIMOHE?C =HEH<GHHEAM=F G: KGBFD:0O FJL

AZdbY\L
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_lI
ya@stud.tsu.ru

<\"* gb_

Ih ~Zgguf f_"dhglbg_glZevgh]h jZzdh\h]h j_]bkljZz h[t_~bgyxs_]h ~Z
jZdh\uo j_]bkljh\ dhglbg_glh\ azZ[he_\Z_fhklv i_j\bqgufb himoheyft
fhal]Zz \dexqZy f_gbg]bhfu Hakedhgy¥Y N gldikyg fm kdh]lh b
18 kemqgZ_\ glaakyg ~_gkdh]h gZk_e_gby >ZggZy fbjh\Zy klZlbklbdzZ k!
F_"~"mgzZjh~guf Z]_glkl\hf ih bamqg_gbx jZdz ,QWHUQDWLRQDO $JI
FDQFHU ijb mgzZklbb <k_fbjghc Hjl]ZgbaZpbb A2dhhi@jZzg_gby bklh
pbhgguc ihjlZe h[ himohegpoefthalZ]hklbdb \ gzZr_ \j_fy ijhba\h”~blky
jmggZy k_]f_glzZpmh [FIL_gbc

KhleZkigd hkgh\gu_ ijh[e_fu jmqgghc k_]f_glZpbb FBL bah[jZ _gbc
e_c ]Jheh\gh]lh fhal]zZz gZ k_]h”~gyrgbc ~_gv \ Ihf qglh hgZ

1.Lj_[m_I [hevrbo azljzl \j_f_gb khdthlcethN\GebBobdZpbhb

2.>Z° _ \gmljb h~gh]h _~bgkl\_ggh]lh bkke_~h\Zl_evkdh]h p_gljz

klzg~zjlz ]jZzgbp k_]f_glZpbb himoheb qglh Jh\hjbl h km[t_dlb\ba

_klv hij_~_e_gguc ijhp_gl hrb[hd < p_ehf wlhl imgdl fh gh hoZj

\Zlv dzd g_&hbc nzdlhj dhlhjuc b]jZ_I jhev \ "bZRghklbd_ himotl

eh\gh]h fhalZz

LZzd _ hif_qgZglbkkyhkl_i_ggh f_Ih~u fZrbggh]lh b Jem[bthggh]h h[mqg_gt
]ml klZlv klzg~Zjlhf "ey wlbo p_e_c

< khhI\_IklI\bb k wlbf p_evx ~Zgghc jZ[hlu klZeh Rha”Zgb_ b kjzZ\g
fZrbggh]h b ]Jem[bggh]lh h[mg_gby kihkh[guo ij_"kdZau\Zlv gZebqgb_
"bpbgkdbo bah[jZz _gbyo b ijhba\h”blv bo k_]f_glZpbx hk ihemqg_gb_f
\j_f_gghf mjh\g_ ihdZaZzZl_e_c

1. Hkgh\gZy qZklv

< i_j\hf wdki_jbf_gl_ [m~_I| ijhba\bl® eyqziy R\Af glZ@Zby bahl]j
" _gby "ey ihiuldb m[jzZlv ebgbx q_j_iZ b a~hjh\u_ fy]db_ 1dZgb dZc
iheaghc bgnhjfZzpbb b azZljm~gyxsb_ jZ[hlm Ze]lhjblfZz >Ze__ ijhkoh"l
ijbagZzdh\ k bkihevah\zgb_f fZljbpu */&0 fZljbpzZ kfkhghklb beb fZlIj
f_klghc \klj_qzZ_fhklb mjh\g_c yjdhklb b \ugbke_gb_ ih g _c klZlbklbq
jbkibd dhlhju_ ih”"Zxlky gZ \oh” jy"m deZkkbqg_kdbo d&zZkkbnbdzZlhjh\
i _jbf_gl_ k_]f_glzpby [m~_| kzZfhklhyl _evghc az”~Zq_c ihfbfh dezZkk
gZ[hjm ~Zggjud ii_j_~"Zgq_c g_cjhk_|I_\hfm deZkkbnbdZlhgm 5HVQHW K
gb_f 7UDQVIHU OHDUQLQJ ijbf_gy_ Iky Zm]f_glzZpby |I_j_~ k_]f_gl
5HV8QHW k Zjobl dHPRGHRIGH UZkdZf himohe_c¢ [ueZZijbf_g_gZ ghjf
pby b p_gljbjh\Zgb_

F Ih~ deZbklaZpbb "Z§&aguoC-Means(FCM). < g f h”"bg we g gl "Z
guo fh™ 1 ijbgz”~e_"ZIv "\mf beb [he__ deZkl_jzZf F_|Ihgy )&0 jZajZ[hl.
ghf \ ]l[2@ b memqgr_gguc ;_a?N[8@®f \qZzklh bkihevam_kky \ k_]f_gl
pbb bah[jZz  _gbc Bkihevah¥YZgph&0Zejhhkigh\_ bgl_gkb\ghklb ]~_ )&0
jZa”™ _ey | bah[jZ  _gb_ 9gZ aZjZg__ azZ”"ZgghK dh2blg gklghldmZkl_ jh\
ijbgz”e_"ghklvglh[u hibkZlv kl_i_gv koh?kl\Z h~rgh]lh ibdk_ey k dzZ ~uf
jhfd@ Whh[s_gbOHDQV dhlhjh_ ihgdzfyr*Zdguo ijbgzZzre_"Zlv g_
Ilhevdh hrghfm deZkl _jm gh b bf _Iv kl_i_gv ijbgZ”e_"ghklb d g_kdhe\
\br_ gbkezZ hl ~h



:e]hjblf+CM

1.BgbpbZebazhdh¥qg_gby p_gljhbrh\ dezkl_jh\ b kl_i_gb ijbgz~e_"
(SE bgbpbZebabjmxlky hgnZahdgkf mkeh\b_f qlh kmffZz~kl_i_g_c ijbgZz
e_"ghklb ey dZ ~hc Ihgqdb jzZz\gZz

2. Ih\Ihj_gb_ rZ]h\ ~h koh~ufdikkleyxIky gh\u_ p_gljugdézZkl_jh\
h[gh\eyxlky kl_i_gb ijbg4dwe_"phlkld ihj ihdZ Ze]lhjblf g_ khc”_Ilky bel
g_ [m~_I ~rklb]fZdkbfZevgh_ dhebq_kI\h bl_jZpbc

3.J_amevlhl az\_jr_gbb Ze]lhjblfz dz"~Zy lhqdZ ~Zgdwo bf__I klI_i_
gZ”e_"ghklb d dzkdefaklbgh\

FZljbpz */&M@ ij_"hklzZ\ey_| bgnhjfZpbx h Ihf dzZdbZ iZju ibdk_e_«
dbfb mjh\gyfb yjdhklbghf\gazd{tZ\ee _gbb k~\b]Z \klj_gzxlky \ bah[jZ _gb
WIib ~Zggu_ fhlml bkihevah\ZIlvky ~ey \ugbke_gby mihfygmluo jZaebq
kdbo ozjzdl_jbklibd |I_dklmju bah[jZz _gby Fgh]lb_ bkkeg"h\Zl_eb khkl
gu_ dhf[bgZpbb ba \u”_e _gguo ijbagzdhgbizislh jgdaebhjgu_ ag
g_gby gZ gzZklyo kgbfdzZ k himMé@ev® Zklp abf§_ wsb_ himohev beb g_
bf_xsb_ __ ijb wlhf fhiml kbevgh hlebgzZlvky ~jm] hl Ajm]Z ih kljmdlI1
eh_ beb k_jh_ \_s_kI\h dhklgzZy Idzgv b *j |XK\¢lydb mhjkigb[pu ij_"k
yjdhklb \ bah[jZ ' _gbb D ijbf_jm \ ~Zgghf kemqZ_ m gzZk _klv lhevd
dhklb b

AgZq_gby \ yg_cdZo fZljbpu mdZau\Zxl gZ dhebg_kg\h jZza dh]*Z |
gufb mjh\gyfb yjdhklb \klj_qgzZxlky *jm] k *jm]hflkjaZzhgbfaf k* "\b]hf
guf b m]eRfZ"mkh\

>Ze_ _ "ey \k_o0 iZj ibdk_e_c \ugbke_gh ih r_klv ozZjzdl_jbklbd

1. DhgljZldontrast). DhgljZkl baf_jy | ehdZevgu_ baf_g_gby \ fZljbp_ k
mjh\gy khk_"kI\Z \uqgbkey_ Iky dZd kmffz d\zZ~jZlh\ jZagmbpu f_""m bg
khk_~gbo ibdk_e_c

2. G_ihoh  _lQigsimilarity). G_ihoh  _klv baf_jy_| jZaebgby\f_"*m bgl_gkb
ghklyfb khk_~gbo ibdk_e_c WIh ijhklh kj_~g__ Zjbnf_Ilbqg_kdh_ jZkk
bgl_gkb\ghklyfb

3. =hfh]_gghKomogeneity. =hfh]_gghklv baf_jy_ | [lkipahkev gZy
we_f_glh\ \ */&0 d _]h *bZ]lhgZeb

4. Wg _jltBnergy). Wg _jlby beb 1Zd _ gZaul\Z_Iky tnwlhn kpi§fizk|vx
d\z~jzlh\ we_f_glh\ */&0

5.Dhjj_eypgrrelation). Dhjj_eypby baf_jy_| kl_i_gv ebg_cghc azZ\bkbfh
f_"~m bgl_gkb\ghklyflcibtdkhé¢jz" _gbb

6. Mleh\u_ fhf_glu \lhjh]h iWnSMYd&%60 ij_~klzZ\ey_I| kh[hc kmffm
d\z~jzIlh\ we_f_glh\ */&0 b baf_jy_ | mjh\_gv " _|IZebaZpbb I_dkImju

Ihmq_ggu_ ijbagzZdb dezZkkbnbpbjmxlky k ihfhsvx 1Zdbo dezZkkbq_|
fZrbggh]h h[mqg_gbw, K-KN, LRGNB, DT, RF.

K\_jlhqgZy g_cjhggResnktS0v:jobl_dImjz 550\(Rdsital Network
k -x kehyfb jbkij_~klz\ey_| kh[hc ]Jem[hdmx g_cjhggmx k_Iv dhlhjz
ij_"klzZ\e [\ WIZ Zjobl_dImjzZ jZajZ[hlzZzgZ ~ey j aZgdbylhjh[e_ fu azli
liZ"b_glzZ ijb h[mqg_gbb Jem[hdbo g_cjhgguo k_I_€e Ihkgpbi jZ[hlu 5H
\Zg gZ bkihevah\Zgbb [ehdh\ gZaul\Z fuo UHVLGXDOBEORFNV [ehi
g_gb_f Hgb ihal\heyxl wnn_dlb\gh h[mqgZlv hg_gv Jemlihdb_ k_Ib ij_
[e_fu &ZImoZxsbfb ]jZz*b_glZfb >ey deZkkbnbdZp@bihimahe c¢ fhalz \
_Iky kh\f_klgh k I_ogheh]b_c 7UDQVIHU /HDUQLQJ
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Jbk :jobl_dIResAes0

ResUnet < Zjobl_dImj_ bkihevam_Ilky klzZg/dhtgipc bdh’y _jdhlhjh]h
azZzdexqZ_|ky \ iezZ\ghfgmbf jgaf_jZ bah[jZz _gby dh~bjh\Zgb_ b azl_f
ihrZlh\hf m\_ebg_gbb ~_dh~*bjdhhggbdpbKdihia\heyx!| i_j_"Z\Zlv [he__
gbadhmjh\g_\u_ ijbagzdb gzZijyfmx \ ~_dh”~_j memqrZy i_j_~Zgm bgn
jZagufb mjh\gyfb k_Ib b ihfh]zZy bhighzgwklZghde gbb bah[jZz  _gby

| _j\u_ [ehtl\wh”"gZy qZklv dh*_jZ HQFRGHU \dexqZ_ 1 \ k_[y k\_jl
&RQY ' nmgdpbb Zdlb\Zpbb 5H/8 ghjfZebazZpbx iZzd_1Z %DWFK
kehc imebg]Zz OD[3RRO Bf__Iky "\Z wlbo_[gegdZnf dépvhrw] ihkl_i
jZaf_jghklv ~Zgguo ih \ukhl_ b rbjbg_ bah[jZ  _gby b Zm\_ebgb\zZxl dl
gZeh\ ijbagzZdh\ WIb [ehdb h[uggh bkihevam_Ilky ey aZo\ZIlZ [he__
ijbagzZzdh\ \ bah[jZz _gbb IZdbo dzZd ]JjZzgb p\_1Z b I_dklimju

>Ze__ ke_"m_IlhidhbWHe/EORFN dhlhju_ ij_"klZ\eyxdy kh[hc [ehdb
ghc k\_jldb 5HVLGXDO %ORFNV "h[Z\e_ggu_ “ey memqgr_gby ijhp_
"Zgby ijh[e_fu aZlmoZxsbo ]jZz~b_glh\ WIb [ehdb h[uggh kem ZI ~e\
[he__ \ukhdhmjh\g_\uo b Z[kljhdlgumahjhzaygzgbb JZa”_e_gb_ i_jl\uo
[ehdh\ dh”~_jZ hl ihke_~mxsbo [ehdh\ UHVEORFN iha\they_ | emqr_ dh
\_gv "_IZebaZpbb b keh ghklb ijbagZzdh\ bale_dZ_fuo gZ jZaguo wlZ
Wlh memqgrZ_| h[mg_gb_ b ihalhey | k_Ith\W\gMueylVvzZdZih gukahddh m |
mjh\g_\u_ ijbagZdb \ bah[jZ _gbb

Ilhke_ [ehdh\ UHVEORFN \ 5HV81HW ke_"m_I ~_dh”~"_j GHFRGHU
jbb [ehdh\ h[jZlguo ih highr_gbx d dh”_jm >_dh”_j i&kl_i_ggh m\_«
f _jghklv *Zgguo b \hkklzZgzZ\ed\ZgghjhkZagk gb_ bah[jZ _gby

>ey dZ ~h]lh [ehdZ ~_dh”_jZ bkihevamxlky ljZgkihgbjh\Zggu_ k\_j
&RQY '7TUDQVSRVH beb &RQY ' k XSVDPSOLQJ dhidhju_ m\_ebqgb\
guo WIlh ihalhey | \hkklZgh\blv ijhkljzZzgkI\_ggh_ jZbhker _gb_ bahJ[jZ"’
dz ~h]lh IZzdh]h kehy ke_"m_1I| kehc dhgdzl_gZpbb &RQFDWHQDWH
oh”gu_ "~Zggu_ k khhlI\_Ikl\mxsbfb ~Zggufb ba kd\haguo kh_"bg
FRQQHFWLRQV i_j_~"Zgguo ba dh”_jzZz WIlh ihfh]lzZ_Ihi_j_~zZ\Zlv bg
mjh\g_\uo ijbagZidgfonx \ ~_dh”_j memqrZy khojZg_gbg”" _|Ze_c \hkkl
ghlh bah[jz Dgbf_ Ih]h ihke_ kehy dhgdzZl_gZpbb h[uggh ~h[Z\eyxlk
UHVEORFN \ ~ _dh”_j_  qglhfu memqrblv ijhp_kk h[mg_gby b bale_q_gl

< dhgp_ ~_dh”_jZ h[uggh ~h{PgV%ecy Klklyc\usthlhjuc ij_bw[jZam | \
ohrgu_ ~Zggu_ \ khhI\_Ilkl\bb k Ij_[m_fuf nhjfzlhf gzZijbf_j "ey k_]
bah[jZ  _gbc wlh fh™ _| [ulv h“bg beb g_kdhevdh k\_jlhdguo keh_\ k n
\Zpbb I1Zdhc dzZd kb]fhb~rZ ey "\hbgghc k_]f_gl]hldle aih\\WRIWPD[ "
k_1f_glZpbb

Blzd Zjobl_dImjz 5HV81HW khklhbl ba dh~_jzZz \dexqZxs_]h \ k_[y
b UHVEORFN “ey bale_qgq_gby ijbagZdh\ b ~ _dh”_jZ WexgZxs_]h \ |
gbjh\Zgguo k\_jlhd dhgdzZl_gZpbb b ~hihegbl_ewgue UBWEORFN "¢
bah[jZz ' _gby WIZ Zjobl_dImjz ihal\hey_| wnn_dlb\gh j_gZlv azZz*"Zgb |Z
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1Zpby bah[jZ _gbc khojzgyy ijb wihf ~_1ZebMu Zidhd gdid Zjbh | _
ImjZ ijbf_gy_Iky \ jZ[hl_ “ey k_]f_glZpH®.himohe _c fha]z \

Jbk :jobl_d&ResUnet
2.HibkZgb_ Zelhjblfz

lj_"rezlzZ_fzZy kbkl_fZ h[gZjm _gby himohe_c ]J]heh\gh]h fha]Zz k bk
ljZzZ"bpbhgguo Ze]lhjblfh\ fZrbggh]lh h[mqg_gby khklhbl ba ke_~mxsbo wl

1. K_]f_glZpby k ihfhsvx Ze]hjidéans) X]]\ &

2.Bale_q_gb_ ijbagZdht *f&yZijZz\e_gbyf khhlghr_gbc ibdk_e_c

0, 45,90, liZ"mkh\ b Xx.Z]hf

3.DezZzkkbnbdiEpibifhsvxljZ*bpbhgdgledkkbnbd Zldyjstic Regre-

sionn\Support Machine vectoNaive BayesDecision TreeRandom ForesK-nn

< wdki_jbflgdah[jz _dlg\_jlbjmxlky \ mjh\gb k_jh]l]h b fZkrlZ[bjmx
ky “h jzaf_jzZz ibadk_e_c k bkihevah\Zgb_f [b[ebhl_db &9 AZI_f ijbf_
Ky nbevlju =ZmkkZ ~ey kleZ b\Zgbyl10l@afhjlgth]ldyrmky nblevlj j_ad
klb "ey \hkklZgh\e_ghty@" blZeé”"Zxlkyhw’gZh¥o eb deZkl_jbazZpbb )&0
>ey j_ZebaZpbb )&0 bkihevam _Iky [b[ebhl_dZ 3\FOVXVWHULQJ GZ
J&0 [m~™_| 1Zd”_ ~"\mf_jgZy fZljbpZ gh m _ k gZagZq_glyufb dezkl_jzf
dz" | dzdb_ ibdk_eb hlghkylky d dZ ~hfm deZkl\ujihedyZdbf h[jZahf
k_1f_glZpbx k p_evx m[jZlv ebgbx q_j_iZz b fy]l]db_ IdZgb qlh[u ba[zZ\]
nhjfZlb\guo ~ey gZr_c p_eb ijbagzdh\ AZzZI|I_f k bkihevah\zZgb_f fZljbp
ihfhsb [b[ebhl_d 3DQGDV b 6N\PDJH bale_dZ_|ky ih r_klv ozZjzdl_jbk
\azZthfhighr_gby q_luj_o \u[jZgguo iZj ibdk_e_c¢ &RQWUDVW |

+RPRIJHQHLW\ (QHUHJ\ &RUUHODWLRQ $60 ijbagzdz gz dz ~h
\ 3DQGDV 'DWDIUDPH dhlhjuc *_eblky gZ h[mgZxsmx_ b |_klh\imx \u
gbb b b "Zezxlkih’"gZ \oh” deZkkbnbdzZlhjh\ 690 -/5"'7 5) 1%

11 k bkihevah\zZzgb_f [b[ebhl_db 6FNLWOHDUQ dhlhjwZ m" _ \u”Zxl
\bkbfhklb hl Ih]h _klv himohev beb _z g_|I

< wdki_jbf2gdZ[hj "Zgguo jZa[b\Z_Iky gZ h[mgZxsbchb |I_klh\uc \ k
r gbb b ljhba\h”~blky Zm]f_glZpby h[mqgZxs_]lh gZ[hjZ iml_f ~hih
h[jz[hlZggufb bah[jZz  _gbyfb k ijbf_g_gb_f nbevljZz =ZmkkzZ k g_\ukhoc
_f ~"ey klez b\Zgby fZehagZqgbfuo ~_1Ze_c¢c b fZeh\_jhylgh]lh rmfZ b i
ih\ur_gby j_adhklb ~egbiWjumdhklb b mkbe_gby ]jZgbp LZd _ ijbf_g}
kemqgZcguc ih\hjhl ih ]hjbahglZeb J]hjbahglZevguc b \_jlbdZevguc k
VKHDULQJ kh ag¢jZd mioh\f kemgZcgu_ bkdzZ  _gby ih Ibilm gZdehgZ bet
e_gby AZl_f ihemgb\rbcky gZ[hgjhkj [*"Xhfilayde ZkkbnbdiZzlhjm gZ hkg
\_ k\ _jlhgghc g_cjhgghc k_Ib ij _~h[mg_gghc gZ ~Zgguo ,PDJHQH
Resnet \aylhc k bkdexq_gb_f ihke_~gbo keh_\ b ~h[Z\eg gb_f kehy kj_
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12 mkj_"gy_f ijbagzZdb ih ijhkljzZzgkl\_gguf baffjyghdf kh agZqg_gb
iheghk\yaguo keh_\ keh\ ghjfZebazZpbb iZzd_IZ b keh_\ ~jhiZzmlZ Bk
Transfer learningtk ILQH WXQLQJ ~h[Z\eyy gh\u_ kh[kI\_ggu_ kehb dezZkkbn|
Z~AZilbjh\Zlv fh”_ev “ey j_r_gby dhgdj_lghc azZz”~Zqb_gb_Jfk glbjm_Ilky
ihfhsvx Zjobl_dImjuQBMN8_Zebah\Zgghc \ [b[ebhl_d_ aAHUDV >ZggZy
Imjz \dexqZ_1 \ k_[y dh”_j b ~_dHieéhjdgad WHN] L XDgbdly kdbi
g_dpbc f_"m khhiI\_lkl\mxsbfb kehyfb >ey k_]f_glZpbb gZ[hj ijbf_
mihfygmlht_ghZjpbb D fzkdzZbahFHZL_gbyf ijbf_gbeb p_gljbjh\Zgb_ b
ghjfZebazZpbx ~Zgguo \ugblzZ_Ilky kj_~g__ agZq_gb_ \Kkh o ibdk_e_c f:
emq_ggh_ agZg_gb_ "~ _eblky gZ klzg”Zjlgh_ hldehg_gb_ WIh iha\he:
gby fZzkdb d [he__ klzZZbevghb gzklh ijbf_gy_Ilky *“ey memqr_gby ijhp
hfmqg_gby b ih\ur_gby klZ[bevghKlbdHhf"Nuebijbi_g_gkehb
Conv2DTranspos&kh[mqZ _fuZhzf_1jZfb

ResUnet:Total params: 2733953 rainable params: 2729568lontrainable params:
4384

Resret-50: Total params: 25752450, Trainable params: 2569881 8{réimable params:
53632

3.J_amevliZlu

J_ameviZlu wdki_jbf_glh\ ihdZaBgjbdt [ZJeamevIZlu gihemq_
gu_ wdki_jbf_3l ihdZaulzxl glh ij_~eh  _gguc \ g_f ih*oh” Ij_[m_I| ~hjZ
db ohly b [ueZ ijbf_g_gZ djhkk\Zeb~Zpby b | _ogheh]by *UHDGUHVH
Iblv gbadb_ ihdZazl_eb 6SHFLILFLW\ m ehl]bklibag_ "kdiZd jevyghkkbb b .
[ueb gZklu_ kemqgZb eh gh ihablb\ghc deZkkbnbdZpbb <hafh gh 1Z
fh™ | [ulkihevah\Zgb_ kh\f_kligh k ijbagzdzfb */&0 b “jm]bo |_ogbd it
ijbagZzdh\ 1Zdbo dZd dhglmju k \uqbke_gb_f ]_hf_Iljbg_kdbo ozjzdl_
i_jbf_ljz iehsz”b khhlghr_gby klhjhg DVSHFW UDWLR h]jZgbqgb\Zz
gbhdZ ERXQGLQJ ' HFAWENQPLHO Kb livtvagZtdljb GLRM (GrayLevel
RunLength Matrix) bHOG (Histogram of Oriented Gradient)/50 ij ~klZ\ey | kh[hc
fZljbpm dhlhjzZy hljz°Z | dhebqg-ROIMQ XWVWkKbc ibdKQe ¢ k h”bgzZdh\ufb
mjh\gyfb yjdhklb \ hij_~ e _ggbb @ZijBa&d][jZz  _gbb +2* ij_~klzZ\ey_|I
khihc f_Ih® dhlhjuc \ugbkey_| 1bklh]jzffm gzZijZ\e_ggub ]jZ~b_glh\ \
d_ bah[jZz  _gby <hafh gh dhf[bgbjh\Zgb_ ihemq_gguo ih gbf b ~jm]b
ijbagzdh\ k ij_"\Zjbl _evguf ijbf_g gb f nbevljhf_dapbhj@  _gbc b
GZb[hevrZy ~"hklb]gmlZy Ihgghkkkivhevah\Zgb_f 5DQGRPb)RUHVW k ijb1
_f nbevljZpbb k ih*h[jZgguf agZq_gb_f y*jZ =ZmkXxAuru J _ameviZlu m
eb k [hevrbf agZq_gb f NBpAIlj j_adhklb [ue ihklhygguf KkhhiI\_IkI\_ggl
fzljbp Ax>A, 4], [4,9,4], [4,4,4].

<wdki_jbf_ 21 _ogheh]l]by 7TUDQVIHU OHDUQLQJ} gZijdfa_g_cjhk_1Ib t
[mg_gghc gZ gZ[hj_ ~Zgguo ,PDJHQHW ihdZaZeZ k_[y agZgbl_evgh
gu kehb WRS gZ gZkljh_ggu_ ih® az"NZdZphbgdjdhende dokgkbbn f_ 1]

db hdzZaZebkv hl b \ur_ =jZnbd nmgdpbb ihl_jv ihdZaZe g_agZq
[Zgby [Ih]*rZ dZzd f_ljbdzZz $FFXUDF\ bf_eZ [hevrb_ dhe_[Zgby gh h]
[ebadb d koh~bfhklb i_j _h[mqg_gby g_ [ueh Dhe_jZghhhfhlml [ulv \u:
jZab_f nhjf himohe_c k h”ghc klhjhgu wlh fh™ _| ihfhqv fh*_eb emqr_

jZaghh[jZaguo kp_gZjbyo b emqr_ h[h[sblv k\hb agZgby k ~jm]hc Kk
mkeh gblv h[mgagb[hdvar _]h jZaghh[jZzaby h[t_dlh\ b jZaebgbc f_""m
MdzZazZglwkipbeeypbb fhlml [ulv \vualZgu g_~hklZlhgghbigh]meyjbazZpb_«
1Zfb g_"hklZlhgguf dhebq_kI\hf wdki_jbf_glh\ kh kdhjhklvx h[mqg_gby
\u[hjhf hilbfbazZlhjz b ~“jm]bo izZjzf_Ijh\ K_fZglbg_kdzZ%w k_]f_glZpby
dZazZeZ 1Zd _ ohjhiE¢t ijh amlgbbdzf hl ]liZnbdb __ b nmgdpbb ihl_]
ihemqg_gu \_kvfzZ klZ[bevgu_ [ebadb_ d koh”bfhklb JZamevlzZlu k_]f
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“Zxl h[eZklv himoheb [ebadmx d hjb]JbgZevghc fZkd_ b< ~Zevg _crbo
jm_Ilky ihemqgblv [he__ \ukhdb_kq_#&nbkiheluat@\Zgby gZ[hjZ ~Zgguo

[hevr_1h h[t_fZ b ZddmjzZlghc jZ[hlhc k khojZg_gb_f khhlghr_gby hJ[t
ijb Zm]f_glZpbb \u[hjZz f_Ih~Z ij_~h[jZ[hldb k mqg_Ilhf khojZg_gby \Z°
b dhgl_dklzZ bah[jZz  _gbc Z |Zd _ bkihevah\dgb”efyebggttdqglbh ~bg g

bgnhjfzZpbb hl [he__ ]Jem[hdbo keh_\ d [he__ ih\_joghkhguf kehyf qlh
0jZgylv b bkihevah\Zlv [he__ "~ IZevgmx bgnhjfZpbx h dhgl_dkl_ bah][
ebgguo mjh\gyo Z[kljzdpbb b fh _I memqgrblv dzZq_klI\h k_]Jf_glZpbb
bahf" _gh1a]

LZ[ebbZ

J_ameviZlu wdki_jbfdgZkkbnbdZpbb deZkkbq_kdbfb fh~_eyfb

DeZkkbnbd| Accuracy Recall | Precision | Specificity Jaccard_score
LR 68.63%| 96.0% 60.97 % 53,85% 64.86%
SVM 78.43%| 92.0% 71.88% 65.38% 67.64%
Random Forest 84.31%| 100.0% 5.75 % 69.23% 86.20%
Naive Bayes 76.47%| 88.0% 70.96% 65.38% 64.70%
Decision Tree 78.43% 92.0% 71.86 % 65.38% 67.64%
K-nn 76.4%6| 100.06 67.56% 53.8%% 80.66%
LZ[ebdZ
J_ameviZlu wdki_jbfdgZxkkbnbdZpbb g_cjhk_I_\uf deZkkbnbdZlhjhf
DeZkkbnbd| Accuracy Recall Precision fl Specificity
Resnet50 97.79% 98.0% 98.0%| 98.0% 98.25%
LZ[eb®Z
J _ameviZlu wdki_jbifc gzglbq_kdZy k_]f Rgsdneby
K_fZglbg_K Focal - .
K 1f glZpl Tversky Tversky Precision Recall fl [0]V] Dice coef.
ResUnet 94.17% 11.75 % 100% 95.1%| 95.08% 90.62% 95.08%

Jbk =jzZnbd ihl_jv FDWHJRULFDO FURVVHQWURSW\E f_Ijbdb DFFXUDF\ 5HVQH
b 1jZznbd ihl_jv )RFDO 7YHUVN\ b f_Iljbdb 7YHUVN\ 5HV8QHW kijzZ\Z

Jbk &RQIXVLRQ PDWUL[ NBy /5 690 5)
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Jbk &RQIXVLRQ P DWNMLResre$0' 7

>Ze__ kjz\gbf emqgrb_ j_amevlZlu k "jm]bfb jz[hlZzfb J_amevliZlu d
\aylu [h2a@ 1].>

LZ[ebpZ
KjZz\g_gbb_ k j_amevIZIZfb deZkkbnbdZpbb ~jm]bo jZ[hl ihk\ys_gguoadZZkkbnbdZpbb himo
:\lhju GZa\Zgb_ fh"™_e Lhgghkly
Wo'zniak et al. (2021) CNN with classic architecture 95.09
Ayadi et al. (2021) CNN 94.74
Ghassemi et al. (2020) GAN+CNN 95.6
%DGaD DQG %DUNMDNWDU|CNN 96.56
Swati et al. (2019) AlexNet, VGG16, VGG19 94.82
Sultan et al. (2019) CNN 96.13
Pashaei, Sajedi, and Jazayeri (2018) CNN 93.68
Ismael and AbdeQader (2018) Neural Network 91.9
Afshar, Mohammadi, and Plataniotis (201{ Capsule Network 86.56
Atika Akter (2024) B] Deep CNN 96.7
Resnets0 Resnet50 97.79
LZ[ebpZ
KjzZ\g_gbb_ k j_amevIZIZfb ~jm]bo jZ[hl ihk\ys_gguo k_]Jf_glZpbb himohe_c fha]z
JZ[hlZ Dice coeffecient
W. Chen et al., 2019 83.90%
Aboelenein et al., 2020 86.5%
Ben naceur et al., 2020 86.2%
Zhou et al., 2020 86.88%
Sun et al.,, 2021 90%
Nanda et al., 2023 93.0%
Z.Zhu et al. 2023 86.93%
Y.wang et al. 2023 83.24%
Sangeet Kumar et.al (brats20183] 94.80%
Sangeet Kumar et.al (brats2021) 95.01%
ResUnet 95,08%

Jbk J_amevlZlu ijbf_g_gby k_]f_glZpbb d hjblbgZem
\ kjZ\g_gbb]kgigevghc {gkdehc _gghc gZ hjblbgZe
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AZdexq_gb _

< oh”_ ijhr_ezZgghc jZ[hlu [ueb ihemqg_gu j_amevliZku deZkkbnbdZr
sb_ \ k_]Jy deZkkbq_kdbo fh”_e_c b h*gm g_ejhkJIlr\mk gZ [Za_ 5F
az”"zZqb g_cjhk_I_\hc k_]f_glZpbb [wehkighbalijbfgg gby 5HV8QHW
l[jh\_~ _gh khihklz\e_gb_ j_amevlZlh\ ijh\_*_gguo gqbke_gguo wdki_jl
\_klgufb ZgzZeh]zfb KhihklzZ\e_gb_ ihdZaZeh qglh bkke_"h\Zgguc \
g_cjhk_I_\hc dezZzkkbnbdzlhj ihiz~z_1 gz i_j\h_ f_klh]iba jzZzkkfhlj_gg
g_cjhk_I1_\Zy k_]f_glZpby gZ [Za_ 5HV8QHW hlebqZ_Ilky hl i_j\h]lh f_k
bo ihdzazl_eb gz kh\j_f_gghf mjh\g_

EBL?J:LMJ:
1.>Ze_qbgZ ;_ey A LxjbgZ AhehkKh&Z Ijh@b6 =heZghM >_eh\hc p_glj
g_cjhobjmjlBbglj =Zztffr Fhkd\Z Jhkkby Kdhedh\kdbc bgklblml gZmdb b I_ogheh]bc Fhkec

GFBP g_cjhobjmj]bb Bf GAwj2*gdh Fhkd\Z Jhkkby < Dhee_dlIb\ Z\lhjh\

2.DunnJ.C. A Fuzzy Relative of the ISODATA Process and Its Use in Dete€iorgpact WeHlSeparated Ch+
ters// Journal of Cyberneticst1973. £3. +P.3257.

3. BezdeKl.C.Pattern Recognition with Fuzzy Objective Function AlgoritmiBlenum Press, New York, 1981.

4.DengW., XiaoW., DengH, LiuJ. MRI Brain Tumor Segmentatiowith Region Growing Method Based On
The Gradients And Variances Along And Inside Of The Boundary Curve // 3rd International Conference on Biomedical
Engineering and Informatics , 2010.

5. LufgmdB H\u[hjmjh\gkcjh\az”Zlg dkimjkhdf_glzZpah[jZz _gekghfZIljbp
yjdhklgaz\bkbfHkDthb[_jg_IlbdZ b ijh]jZffbi200Bgh_3. +K19.

6. SompondC., Wongthanavas8. MRI brain tumor segmentation using GLCM cddir automatdased texture
feature //2014 International Computer Science and Engineering Conference (IGHHER, 2014.+P.192A97.

7.HeK. et al.Deep residual learning for image recognition // Proceedings of the IEEE conference on computer v
sionand pattern recognitiont2016. +P.7704778.

8.Balaji G., SerR., KirtyH. Detection and Classification of Brain tumors Using Deep Convolutional Neutal Ne
works // arXiv preprint arXiv:2208.13264:2022.

9. KumarP.S. et alBrain tumor segmentation tie FLAIR MRI images using novel ResUnet // Biomedica}Si
nal Processing and Contrat2023. L 82. + K 104.

10.Li Q. et al.Medical image classification with convolutional neural network // 13th international conference on
control automation robotic& vision (ICARCV). +IEEE, 2014.+P.844848.

11.Balaji G., SerR., KirtyH. Detection and Classification of Brain tumors Using Deep Convolutional Neural
Networks // arXiv preprint arXiv:2208.132642022.

12. PradeepK.R. et al.lmproved machine leaing method for intracranial tumor detection with accelerated- part
cle swarm optimization // Journal of Healthcare Engineeritaf22.

13. AkterA. et al.Robust clinical applicable CNN and-Net based algorithm for MRI classification and segme
tation forbrain tumor // Expert Systems with Applicationt2024. +V. 238. +P.122.

14.KumarsS., BiswaB. MAEU &ET: A novel supervised architecture for brain tumor segmentation // #atern
tional Journal of Imaging Systems and Technolag8024. £V. 34. + < 2. +P. e22988.

H,MQ?GB? :=?GLHBXLM:EVGHC KJ?>?
KUKADIVERSEOBJECTENV

AZeh]g?
Lhfkdbc ihebl_ogbq_kdbc mgb\_jkbl_lI
zaloginnikita@mail.ru

<\_"_gb_

H[mg_gb_ k ih~rdj_ie_gb_f S5HLQIRUFHPHQW /HDUQLQJ 5/ KlZe
f _glhf "ey h[mg_gbymfévgeiodZ] glh\ \uiheg_gbx jZaebgguo az”~Zq \ |
guo kj_~Zo < ihke_~gb_ ]1h~u \k_ [hevr_ jZkl_I bgl_j_k d ijbf_g_gbx
jh[hlhl_ogbd_ k p_evx h[_ki_gq_gby Z\lhghfghklb b zZ~Zilb\ghklb d hdj
N
P_evx jZ[hlu y\ey_ |ky j ZebaZpb¥ebhjkjZhy JUR[LPDO 3ROLF\
Optimization (PPO> @ Z 1Zd _ Ij_o fh*bnb8Zp¥c 3B32Y 332n e
jblfu j_Zebah\Zgu b ijhl_klbjh\Zgu k bkihevah\zgb _f k
KukaDiverseObjectEnv> @ gZ nbabg_kdhf "\b>d@ 3WAKX Z@HWbIfu rbjhdh
ba\_kldu”_fhgkljbjmxl g_dhlhjmx wnn_dlb\ghklv \ jZaebqguo h[eZkly
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s_lj_[mxl ~Zevg_cr_]h bkke_ _~h\Zgby b kjZ\g_gby ~dy ih\ur_gby b
| _evghklb b ijbf_gbfhklb \ keh guo kj_"~Zo jh[hlhl_ogbdb
Lzd _ ijh\_~_g ZgZeba j_amevlZlh\ jZ[lHku giZZ Wigh\ Z&]Hjbd

lZdbo dZd kdhjhklv h[mg_gby dhebqg_klI\h \azbfh”_cklAbc kh kj_"hc
gh]lh \uiheg_gby az~Zgb WIh iha\hebl kjzZ\gblv wnn_dlb\ghklv b ijbf_
"hlh Zelhjblfz \ kj_~_ . XND'LYHUVH2EMHFW(QY Ilhemguggu_ j_ame
N"ey hilbfbazZpbb Ze]lhjblfh\ h[mg_gby k ih~"dj_ie_gb_f \okeh ' guo kj_"Z
gbdb

1.<bjlmZevgZy kj_"~Z h[mqg_gby

KukaDiverseObjectEnvt\bjimZevgZy kj_"Z kbfmeypbb gZ iealnhjf_ 3\%XOC
jZ[hlzggzZzy ~ey h[mqg_gby Z]_glh\ fZgbimebjhkdgbxkIhift "dIzfb |
kiI\bc \ kj_~_ bf__1I iZijlzthAghfm ~_ckl\bx ~ey i_j_f_s_gby ih dZ *hc b
hk xby jZzaf_jghklvx hl~h Z 1Zd"_ h~gh ~_ckl\b_ mijzZ\e_gby aZo\.
ljb dz"~hf rz]_ \ kj_~_ fZgbimeylhj Z\IhfZlbg_kdb hinhfdzZ Iky L h Z
Abfh azo\zZlblv b ih~rgylv ex[hc h[t_dl ba dhgl_cg_jZ <y~Zgghc azZ"Zq
_Iky [bgZjghc b \urZ_Iky Ihevdh _keb h”"bg ba h[t_dlhd gZoh”~blky \u
khlu d dhgpm wibah”"Z <oh”gufb ~Zggufb ij_~hklZ\eyofufb Z]_glm 'y
dZgZevgah[jEZ _gby khklhygby kj_"~u jZaf_jghklvx [ ijbf_j 1zdh]l
jZ° _gby ijb\_~ glgZ jbk

Jbk 1jbf_j bah[jZ _gby k \bjlmZevghc dZf_ju jh[hIZ

;eZlh”~Zjy j_~dhc "\hbgghc gZ]jz~_ 1jZnbqg_kdbf \oh~guf ~Zgguf b
az”"Zgqb \ p_ehf kjbMNy KNZzlgllkNlhggh bgl_j kghc “ey bkke_ _"h\Zgby

>ey | _klbjh\Zgby b hp_gdb Zelhjblfh\ h[mg_gby Z] _glh\ Jue mklZgh
jZgg_c hklzghhdbb™ gb_ kj_~g_c gZ]jZz*wibahalZ\ qlh wid\b\Ze g
gh Ilhgghklb

2.HibkzZgb_ Zelhjblfh\

:e]hjblProximal Policy Optimization (PPOhkgh\Zg gZ ihebRIOLRQ b
bkihevam JFDEWRF Zjobl dimjm 332 ijbf_ gy | "\ _ dexq \u_ b~ _b "e
gby klZ[bevghklb b wnn_dlb\ghklb h[mgwigbyn[dhjeZyth” iheblbdb
gZ hkgh\_ hlighr_gbkki_jhyl "*m klZjhc b gh\hc iheblbdZfb qlh[u h]jZ
gblv __ baf_bdlghr gb_ iheblbdy\ukylkeih nhjfme _

’

]7"_ €Hheblbdz&izZjzZf_lju iheblkbdd_ ckl\b_ \ lsjzkhklhygb_ kj_"u

@ls hij_~_ey_ | \_jrylghlkkjZz ~_ckl\by D \ khWihylddZqz | qlh __
h[gh\e _gb_ ijhbkoh”bl fZeufb rzZ]Zfb b ba[_]Z_ | agZgbl_evguo baf_g_
fhlml ijb\h~blv d g_klZ[bevghklb h[mqgzwgbly bkihgAathVZgb agZq
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gbc ij_bfms_kI\ DGYDQWDJMyby'dyjghijz\gbc iheblbdb \ ijhlb\h\_k
Z[khexlguf \_jhylghklyf WIlh kihkh[kI\m_1I [he__ k[ZeZgkbjh\Zgghfm b
h[mqg_gbx

;_a hljZzgbq_gby gZ jZkklhygby f_"~m gh\hc b klZjhc iheblbdzZfb f
p_e \hc nmgdpbb ijb\_eZ [u d g_kladEough K he krlyffb ah[gh\e gb
fb iZzjzf_ljh\ b [hevrbfb dhwnnbpb_glZfb iheblbdb 332 gZdezZ”u\Z
azZklz\eyy hklz\zZlvky \ ij_~_eZo g_[hevrh]h bgl_j\ZeZ <uqbkey_I
k wibfb baf_g _gbyfb > @ ih nhjfme_

I h
Ky p

]"A(sa) tnmgdpby ij_bfmstlki\ jijzf_Ij

< "~hiheg_gb_ d h]jZgbg_gghfm \hagZ]jZz ~ _gbx p_e_ \Zy nmgdpby
ge_ghf hrb[db ijb hp_gd_ agZq_gby b wgljhib_c qglhJu klbfmebjh\ZlIlv
bkke_~h\Zgb_ kj_~u < blh]_ p_e_\Zy nobkeybyky>i@nthpmel \u

’

] Kbk tdhgklzZglgu_ ]bi_jizygfthub”rZ_ fuc \ha\jZl kkklhygby
Lhiheh]l]by g_cjhgghc k_1b 332 ij_"klZ\e_gZ gZ jbk

Jbk Lhiheh]lby g_cjhgghchPOb Z]_glZz

332Y ij_"klz\ey_ | khkhéhtbjantmdZpbx 332 ki_pbZevgh Z~Zilbjh\Z

gmx "ey \azZbfh”_ckl\by kh kj_~hc . XND'LYHUVH2EMHBW(QY < ~Zgg
fbfh kljmdIimjguo baf_g_gbc \ h[mgZxs_f pbde_ ijhba\ g* gu baf_g _gb
kiI\Zo gZ[ex™ _gbc b ~_ckl\bc <oh”gu_ "Zggu_ m\hebqg_gu kZ

dhebg_klI\h “hklmiguo ~_ckl\bc m\_ebqg_gh ~h iylb ih ~\zZ ~ _ckl\by "e
ih dZz"*hc bax bk_& 1Zd _ h~gh ~_ckl\b_ “ey mijZ\e_gby aZo\ZIhf Ba
lzd"_ azZljhgmeb Zjobl_dimjm g_cjhgghc k_Ib >teihlegliueevgu_ kdjul
"h[Z\e_gu "ey k-FULWHEWRDjhf_IhlJh \ k\_jlhgguo kehyo baf_g_gu
yrjZ b rz] Z 1zZd _ ijbf_g_9gZ iZd_lgZy ghjfZzebazZpby %DWFK1IRUP C
Ilh~Z bgbpbzZebazpbb \_kh\ g_cjhgghc k_Ib bkihevah\zg f_Ih”~ jzZ\ghf_
e _ghykz\v_ [RQLHRIUP >Zggu_ baf_g gby “he'gu klZ[bebabjh\Zlv b
h[mg_gb_ Z]_glZ Lhiheh]by g_cjhgghc k_Ib 332Y ij_"klZ\e_gZ gZ jbl
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Jbk Lhiheh]lby g_cjhgghcRPOM Z] glZ

332Y \ghkbl ~hihegbl_evgu_ baf_g_gby d jBga¥_ edjgxqzZy kbgo
e_evgh_\uiheg_gb_ ~_ckl\bc \ kj_~ Wihl ih?*oh” kms hkl\_ggh mkdhj

jZ ljZz_dlhjbc ~_ckl\bc \ kj_~_ b ke_"h\Zl_evgh memqrZ_I| ijhba\h”~bl
gby Z] _glZ \ p_ehf J_ZebaZpby iZjZee_evguo kj_~ \u[heg_gZ k bkih
ethl_db PXOWLSURFHVVLQJ ijb wihf gbkeh iZjzee_¢évguo kj_" khk

\_IkI\m_I| dhebqg_klI\m ihlhdh\ ijhp_kkhjZ gZ jZ[hq_c klZgpbb

332Y ijh~rhe Z_| jZza\blb_ 332Y < wlhc \_jkbb Ze]hzblfZ [ueb hilb
gu fghlb_ ]bi_jizjzf_lju [ezZz]hdR\¥gbkiHa¢tmevghc kbkl_fu h[mqgZxs_]h
pbdez < qzklghklb Jez\gufb baf_g_gbyfb klZeb mf_gvr_gb_ jzaf_jZz
b m\_ebqg_gb_ kdhjhklb h[mg_gby /HDUQLQJ UDWH glh ihalhebeh
wibah”h\ h[mg_gby b mkdhjblv ijhp_kk "h[gh\eglgbhZzd_ khmiKthhjbeh
h[mq_gb_ <Z guf baf_g_gb_f yley |Iky m\_ebqg_gb_ ]Jem[bgu keh_\ k |
kiz\hf g_cjhgh\ ~ey k\_jlhggu_ k_Ib \dexqZy h[sb_ kehb VKDUHG OD
FULWLF Lhiheh]lby g_cjhgghc k_Ib 3324y ij_~klZ\e_gZ gZ jbk

Jbk Lhiheh]lby g_cjhgghcRPOM Z] _glZ



3.J _amevlZlu

Ilh oh”m h[mg_gby Z]_glh\ [ueb ijh\_~ _gu baf_j_gby Kkj_"~g_c d
100wibah”h\ j_amevlZlu dhlhjuo ij_"&1Z\e_gu gZ jbk

Jbk Kj_"gyy gZ]jz’¥"PQ@]_glz JbK Kj_"gyy gZ]jZ"PPDil,BPOR, PPOB

< “hiheg_gb_ d ]jZnbdZf kj_"g_c gZ]jZ”"u [ueb aZrmbdkbjh\Zgu ih
_gqghc kj_"g_c gZljZz"u dhebq_kI\h rZz]h\ h[mqgq_gby b \j_fy h[mqg_gby
ZEe1l.
LZ[ebpZ
Kjz\g_gb_ f_Ijbd h[mg_gby \k_o ihemqg_gguo Z]_glh\

gl Kj_8yy gz]j4 RZ]b himg_| <j fy h[mg_g
PPO 50.202 696320 5:12:04500
PPOv1 50.690 65 (66560 1:52:07842
PPOV2 50.061 26 (26624 0:35:12836
PPOV3 50.067 13 (13312 0:09:34629

Ba j_amevlZlh\ ij_"~klZ\e_ggwbolge fiakgh k”_ezZh¢ tw\lhf
glh klzg~Zjlguc Zelhjblf 332 ~hklb]Z_1 ihklZ\e_gghc p_eb gh “ey wl
agZgqbl_evgh_ dhebq_kl\h \j_f _gb Ihke_“mxsb_ Ijb fhnbnbdZpbb kfh]
gh khdjzlblv \j_fy h[mg_gby Z]_glZz

>ey |_klbjh\Zgby ihemqg_gguo Z]_glhh bkitvélvah?XAe hdjv Niu \
| _klh\hf j_"bf_ J_amevlZlu |I_klbjh\Zgby2.ijb\_~ _gu \ IZ[e

LZ[ebdZ
L_klbjh\Zgb_ h[mqg_gguo Z]_glh\

1 gl PPO [ PPOv1 | PPOv2 [ PPOV3
True episode | 49.7% 50.2% 49.1% 524%
False episode| 50.3% 49.8% 50.9% 47.6%

Ba IZ[efh gh kMNveW\h” qglh \k_ Z] _glu j_rZxl ihklZ\eZ ggmx azZ”~Zqm
"Zgghc IThgghklvx \ hdj_klghklbklh\ad wibah”h\

AZdexqg_gb_

KlZzgnZjlguc Zelhjblf 332 ihdZaZe ohjhrb_ j_amevlZlu b ijh~_fhg
kihkh[ghklv j_rZlv az*Zgm k ihklzZ\e_dghbflhdgdadkZyb! ghvgu _ ij
[e_fu k \ugbkebl_evghc keh ghklvx AZ kq_I| baf_g_gby g_cjhk_Ib b »
hilbfbazpbc \ 332Y \j_fy h[mq_gby 7~ey jzZkkfzZljb\zZ _finc azZz”~Zqgb [ue
djZs_gh ;eZ]lh"Zjy iZjZee_ebazZpbb kj_~ \ 332Y miMZlehklv _s_ kbe
\j_fy h[mg_gby Fh”~bnbdzZpby 332Y 1Zd _ khdjzZzsz_1I| \h fy h[mq_gby
\Zggu_ Z]_glu j_rzxl ihklZz\e_ggmx azZ”~Zgm “hklb]Zy lhgqghklb \ jZ
10001 _klh\uo wibah”h\
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< [m"ms_f ij ~iheZ]Z |ky ~Zevg_cr__ memqgr_gb_ ZBk]hjblfZz 332 b
pkkzZ h[mg_gby ey “hklb " _gby emqgrbo j_amevIiZIh\ b j r_gby ijh[e_:
gby :ijh[Zpby Ze]hjblibk\@6BO[/&7T@ ~ey ~"Zgghc azZz”~Zqb AZf_gZ kj_"
h[mg_gby gZ m _ kms_kl\mxsb_ \ZjbZglu beb jZzajz[hldgZ Z\lhjkdhc kt
pbb kj_"u fh _I hidjulv @gZijZ\e_gby bkke_~h\zZgbc \ h[eZklb h[mqg_gby
dj_ie_gb_f
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<\_~ _gb

Kh\j_f _ggu_ | _ogheh]bb \ h[ezZklb dhfivxl_jgh]lh aj_gby b fZrbggh]t
klZzgh\ylky dexq_\ufb we_f_glzZfb \ j_r_gbb keh'guo azZ”~Zq \bamZev
kp_g 1Zdbo dzZd deZkkbnbdzZpby h[t_dlh\ gZ kp_g_ b k_]f_glZpby hl
kp_gu

H[ezZzdZ lhg_ "klig\eyxl kh[hc fgh]hf_jguc bklhqgbd bgnhjfZpbb ihel
fuc k eZa_jguo ~Zlgbdh\ IzZdb@dddaAH8$xsbc jZkrbjblv \hafh ghklb
Ney \hkijbylby hdjm Zxs_c¢ kj_"u ijb ihfhsb dhfivxl_jgh]h aj_gby

:elhjblfu h[jzZz[hldb h[eZdh\ Ihg_d gZoh’¢Ylaejlbdggogh[eXklyo
GZijbf_j \ Zjobl_dImj_ b JjZz*"hklf@bbbebklihevamxlky ey kha”Zgby Ih
guo -fh™ _e_c¢c a~Zgbc b ezZg”rzZnlh\ K m\_ebq_gb_f ihemqgzZ_fh]lh hJt
\hagbdz_1 ihlj_[ghklv \ wnn_dlb\ghf b [ukljhf ZgZeba_

K_fZglbg_kdzy kbyfijglZzZz\ey | kh[hc ZdImZevgh_ gZijZ\e_gb_ \ I
"h\Zgbyo dhfivxl_jgh]h aj_gby < dhgl_dkl_mebqguo kp_g ]~_ jZaght
b bo \aZbfh”_ckl\b_ y\eyxlky keh gufb azZz~"ZqzZfb ey ljZ"bpbhgguo f_
g_gb_ fZrbggh]lh h[mqg_gby klZgh¥hlfkp gkljmt fglhf ~ey ~hklb _gby
lhqguo b wnn_dlb\guo j_amevIZIh\

HAgbf ba kihkh[h\ h[jZ[hIdb h[t_dIh\ ij_~klZ\e_gguo\\ \bA"_ h[eZdh
ey_Ilky bo ij_h[jZzah\Zgb_ \ ]jZnh\mx kljmdImjm :dlb\gh_ ijbf_g_gb_
rbgghlh h[mqg_gby ~ey hpaihdddjppdimj \ "~ k@@ Ihy\bebkyv
fh~r_eb \azbfh”_ckl\mxsb_ k h[ezZzdZfb |lhg_d dZd k ]jZnZfb 1iha\lhey)
jZkklhygb_ f_"~m hil*_evgufb lhgdzZfb dZd \@ ggthijbabzd ~z_|I
ZdimzZevghklv jZajzZ[hldb wnn_dlb\gh]bkith[letif@hh[lhg_d gZ hkgh\_
ljiZnh\uo kljmdImj

P_evx ~Zgghc jZ[hlu y\ey_lky jZa\blb_ b~_b ijbf_g_gby ]jZnh\uo
k_I_c ey k_]f_glzZpbb h[eZzdh\ Ilhgq_d \ gqzZklghklb memqgr_gb_ kh\j_
ijb ihfhsb Zz~Zilbjh\Zggh]lh f_oZgbafzZ \gbfzZgby
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1. 1hklZgh\dZ az~Zqgb b \u[hj fh*_e _c

K jZza\blb_f fh"_e_c¢c hkgh\Zgguo gzZ>k\@jliihggmekkelhgo/rhc b
| _j_k \'Ihf qglh[u Z~Zilbjh\ZIlv wlb f_Ih~u ~ey ]_hf_ljbghkdbo ~Zgguo
f _ljbg_kdb_ ~Zggu_ \ gqZklghklb h[ezZzdZ Ihq_d xlkiy kil paédvgh hlebqgzZ>
jZ  _gbc kljmdIimjm ihwlhfm i_j\u_ jZ[hlu \ wlhc h[eZklb ij_"ijbgbfzZe
dZth kljmdImjbjh\Zlv ]_hf_ljbg_kd@® “~Zjhgu f k jZalblb_f ]Jem[hdbo
g_cjhgguo k_ | _c [ueZ jZajZ[hlZgZ>fh@_ el BRL-Q@W hifaZ kdv ] _hf_|j
q_kdblem[hdbo g _cjhgguo k_I|_c

>ey aZ"Zgb k_]f_glZpbb b deZkkbnbdzZpbb h[eZzdh\ hhg_d kms_kl\n
jZy kihkh[gZ hkms_kl\eylv ij_h[jZah\Zgb_ h[eZdh\ Thg_d \ ]jZn “ey |
h[h[s_gby bgnhjfZpbb gz hkgh\_ ]jZbhyngm Graphl €bnvolignal
Network (DGCNN)[7].

< wlhec jZ[hl_ jzZzkkfzljb\Z_lky jZa\blIbLinked Dyndmi¢_ Graph
Convolutional Network (LDGCNN)> @ :jobl_dImjz fh~_eb ij_"klZ\e_gZ gZ jbk

Jbk :jobl_dimjz fDGONN

Hlebqgbl_evgufb hkh[_gghklyflc wiep 1ky %®bgzZfbq_kdh_ ihkljh_gb_
ljZnh\ < k\hx hg_j_"*v \ fh*>el@/ifRadZdb k jZaguo kew_\ "hihegbl_e
gh i_j_~Zxlky gZ [he__ ]Jem[hdb_ kehb =eZ\ghc hkh[_gghklvx wlbo f
kehc (GJH&RQY ijbgpbi _1h jZ[hlu khklhbl \ ke_~mxs_f
1.>ey dZ ~hc lhqdb kljhblky ]jZn iml_f kh_"~bg_gby [Eb Zcrbo lhq_c
dh\ k “jm]bo keh_\ ijb ihfk$bbfZlhrbd khk_"~_c¢ <k_ gh”u 1zZd _
bf xl gZijZz\e _ggu_ ]jZgb mdZau\Zxsbloog&dgesh gh~u VHOI

2.>Ze__ "ey dZ "hc ihkljh_ggHhHo\pXIkly \ptkaiggzdb iml_f ijbf_g
gby g _ebg cghc nmgdpbb k h[mqgz _fufb izZzjzf _ljzfb

3. 1jbf_gy_Iky k\_jldz ih ]jzgyf WIZ hi_jzpby Z]j_1t¥dm_1 ijbagzZdb

xsbo ]jZg_c iml_f keh  _gby beb \aylby fZdkbfmfZ b h[gh\ey | ijl
ijhkljzgkl\h \_jrbgu

;eZlh~Zjy h[gh\e_gbx ijbagzZdh\h]h ijhkljzgkI\Z dZ "~hc lhqdb k dzZ°
"mxsbf keh_f [eb Zcrbfb khk_"yfb d dZ ~hc lhqd_ hdZ&u\Zxlky gZb[h
e _ggu_ lhgdb | _ [he__ ih"oh”ysb_kljmdImjgh

JZkkqgblzZzggu_ ijbagzZzdb ~Ze__ fhlml bkihetab¥alZgpydddzZk&y ij
h[ezZzdZ Ilhg_d 1Zd b *“ey k_]f_glZpbb h[eZdZ Ihg_d gZ jZagu_ deZkku

< k\hx hg_j ~v f_ozZgbaf \gbfzZzgby \i_j\u_ ijbf_g_gguc \ ]jZnh\uo
[ue ij_~klz\e_g \ jZ[hl_ Z\lhjh\ 3di/@® U i9 HXILBNoRMololi fh~_ev *UDSK
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Attention Network (GAT)> @ Ko _fZ jZ[hlu f_oZgbafzZ \gbfzZgby \ ]jZnh\uo fh’
fh™ I Julv ij_"~klzZ\e_gZ \ \b"_ ke_"mxs_]h Ze]lhjblfz

1.GZ \oh”~_ bf_xlky gZ[hju ijbagZdh\ \k_o \_jrbg

2.>Ze__ b~_ | hfmgz_fh_ ebg_cgh_ ij_hpjkeZzgdh]hi Abjk _h
ljhgZ [_a nmgdpbb ZdIb\Zpbb ij_~klzZz\e_ggh]hW\ \pBagidihybpu \_kh\
\_jrbg mfgh Zxlky gZ wim \_kh\mx fZljbpm

3.lhemgb\rb_ky ij_"klZ\e_gby dhgdzl_gbjmxlky b i_j_fgh Zxlky k

\_kh\*ey ihemqg_gby dhwnnbpb_glh\ \gbfZgby

<_dlhj \_&hj\_~klz\ey_1| kh[hc hrghkehcguc i_jk_iljhgZk nmgdpb_c :
pbb /HDN\5H/8 gZ \uoh”_

4. >ey kjzZ\g_gby ihdZazZl_e_c \gbfZgby f_""m \_jrbgafb ihemqg_ggu_
_glu gm~ gh ghjfZebah\zZlv b qlh[u hijeM\Zlglyv. dZdhdZchalh maeZ
[j_[m_Ilky ijb\_klb dhwnnbpb_glu d h*"bgZdh\hfm fZkrlZHm >ey wlh]h
_glu \gbfZgby ijbf_gy_Iky nmgdpby ZdIb\Zpbb 6RIWPD]|

>ey memqr_gby j_amevlZIlh\ ijbf_gy_Iky g_ h”"bg lZdhc f_oZgbaf
gu_ ]lheh\u \gbfzZgblyfb kpgh\Zfb kh\hdmighklv f_oZgbafh\ \gbfZgby
jZagufb izjzf_ljzfb jZ[hlZxsb_ *»Zj@eelL2digb f_ozZgbaf khalhey_1 jZ
ij_™_eblv \gbfZgb_ gZ jZaguo ijbagZdZo ijb wlhf dzZ " *Zy hiI®~_evgZy
gby nhdmkbjm_IkKn &Xhqgffb |_f kzkKulhjy_ Iky aZo\Zlu\Z_fuc fh~
evx dhgl_dkl ijbagzZdh\

2.:jobl_dImjz jZzajzZ[hlZgghc fh”_eb

Hkgh\gh_ gh\h\\_~ _gb_ jZajz[hlZgghc fh”_eb khklhbl \ azZzf_g_ h[ug
k\_jldb \ fh*_eb /'3&@®19gZ ]jZnh\mx k\_jldm k bkihevah\Zgb_f f_oZz
\gbfZgbybkj hibkZggmx \ur_ L h wlh "he’gh memqrbllv h[h[sZxsmXx
ghklv fh”_eb aZ kq_I \hafh 'ghklb \u”_eylv gZbFheoZghbZ&fgju_ijbagZdb
[hlu k\_jlhqgh]lh kehy k f_oZgbafhf \gbfZgby zWWHQWhHRQ (GJH&R
gZ jikek

JbR :jobl_mjz fh~LBECNN k bkihevah\Zgb_f f_oZgbafzZ \gbfZgby

Lzd _ bkihevamy ZjgdhjBEfrio khk_"~_¢ ba h[eZdZ lhq_d nhjfbjm_
lizn <uoh”hf ]jZnh\hc k\_jldb k f_oZgbafhf \gbfZgby yey_ Iky dhebq
guo ijbagzdh\ mfgh _ggh_ gZ dhebfiZzdkdyh btkémé&vigm_Zuo \ f_o
gbaf_\gbfzZgby >ey Z]j_]Zpbb j_amevlZlh\ k dZ ~hc Jheh\u \gbfZgby
hrghkehcguc i_jk_iljhg L h gZ \uoh”_1Zdhc k\_jldb”A[m~_| ZgZeh]k
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guf gZ[hj "Zgguo k h[gh\e_gguf gZ[hjhf ijbagZdla\ MNeyWZ "hc IThqdb &
g_d

3.<uf[hj gZ[hjzZz "Zgguo

>ey Zijh[Zpbb jzZajz[hlZzgghc fh~_eb \ az~Zq_ k_]f_glZpbb [ue \U
NZgguo /$BECALE 3D SHAPE RECONSTRUCTION AND SEGMENTATION
FROM SHAPENET CORE55> @ y\eyxsbcky khdjzZzs_gguf \Zjbg@glhf gzZ[hjz *
g uat"ShapdletCore"> @ Hg kh”_j bl h[eZzdZ |hg_d jZaebqgguo h[t_dIh\ k j:
\'\b~r_ k_]f_glZpbb hi*_evguo qZkl_c h[t_dIh\

GZ[hj "Zgguo kh”_j'tbleZzdh\ lhq_d-aZljetk[Zevgufb dZIl_]Jhjbyfb
kzfhe_| kime klhe b |-o0o ~“"thZld &#Zhl]hjbkl gc h[t_dlh\ "ey aZ”*Zqgb
k_1f_glZzpbb JZa”~_e_gb_ ijhba\h”"behkv gZ h[mgZxsmx b \Zeb”~Zpbl
jZaf_jzZfb b khhi\_IkI\_ggh Ijbf_ju h[t_dlh\ ba gZ[hjZ "Zggu
N _gu gZ3bk

JbK 1jbf_ju h[ezZdh\ lhq_d ba bkihevalAggghIhugghj@ MNuekZfhe |
4. HibkZgb_ baf_jy fuo f_ljbd

>ey hp_gdb j_amevlZlh\ bkihevah\Zebkv hibkZggu_ gb”~_f Ijbdb

Lhqghklddhebq_klI\h IThg_d ijZ\bevgh hlg_k_gguo d deZkkm d dheb
wlhlh deZkkZ

F_Ijbdz ,QWHUVHFWLRQ@ RYGHhY 8@YZ/RQZd 2D BIOdhGhLQGH]
Ah ihdZzaul\zZxs__ gZkdhevdh m ~“\mo h[t_dlh\ wlZehggh]h b baf_jy
\gmlj_ggbc HI6L.f

NhjfZevgh ”"ey “\mo g_imklhubBfghmdgdpby ,R8 hij_~ ey Iky dzd

< dZg_KkI\_ nmgdpbb ihl_jv bkihevah\ZeZkv 1HJDW
Likelihood Loss" (NLLORVY HgZ bkihevam_lky ~ey hp_gdb jZaebgbc f_""m

gb_f \_jhylghkl_c ij_~kdZazZgguf fh”_evx b nzZdlbg_kdbfb f_IdzZfb ~Zc
< __ hkgmmgdpby eh]Zjbnfbgz\kdhhKhijby-/URBOLKRRIG hgzZ \

gbkey_| eh]zZjbnf \_jhylghklb ij_~kdZaZggh]lh deZkkzZ ~ey dzZ ~h]h ijt

GZijbf_j "ey |[bgZjghc dezZkkbnbdzZpbb I1ZdZy nmgdipdby [m~_| \u

,]"N tdhebg_kI\h ijbf_jh\yZggdb

q_kdZydZ deZkkZh gjpf jw+ij _~kdZazggZy \_jhylghklv ijbgZ~e_“ghklb
i-]h ijbf_jz d dezkkm
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KhhiI\_IkI\_ggh | d wlh nmgdpby ijZzZ\~hih*h[by
ky "ey ~“hklb _gby Ij_[m_fh]lh j_amevlzZlZz Gh _ké&abzjanfv HHjbpZl_evg
ihemqgbl

ihlj_[m_Iky

fogbfbabjh\Zlv

nmgdpbx

5.J_amevliZlu | _klbjh\Zgby

>ey kjZ\g_gby | _klbjh\ZezZkv j_ZebazZpby fh”_eb /'*&11 b
\_jkby k bkihevah\zZgb_f \gbfZgby

Dhgnb]lmjzZpbb ijhp_kkZ himqg_gbylijb\_~_gu \ IZ]e

Dhgnb]lmjZpbb fh"_e_c

Ih hgZ ~"he' gz fzdk

b

LZ[ebpZ

LDGCNN k bkihevah\zZg

LDGCNN f 0zZgbafZ \gbfZgh
Dhbq_kh wiho 50 50
JZaf_j[ZlqgZ 10 10
Lbi nmgdpbb hilbfbal Adam Adam
Kdhjhklv h[mg_gby 0.0001 0.0001
Lbi nmgdpbb ihl_jv negative log likelihood loss negative log likelihood loss
Dhdeh khk_~gbo Ihqg_¢
ney h[t "bg gby \ ]jZ 20 20
Nmgdpby Z]j ]Zpbb Max +
Dhd&h Jheh\ \gbfZgby + 4

L h [ueb ihemg_gu ke_~mxsb_. jbajpf8vIiZIu

J_amevliZlu h[fmq_gby

Gza\zgb_ f_ljb{ LDGCNN LDC;E%Nngbakflzh?gng\gz;
Lhgghklv 0.853 0.797
loU 0.678 0.636
AgZg_gb_ nmgdpb 0.548 0.638

1Z]

LZ[epZ

fh bnk

j_Zebah\ZlyGeometjglTkI\Zfb 3\7RU

JbK =jZnbd baf_g_gby lhgghklb h[mqg_gguo fh~_e_c¢ hl wihob h[mg_gby
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Ih j_amevlZhZgh m\b” _Iv qlh jZajzZ[hlZggZy fh~_ev ~hklZlhqgh [e
hkgh\guf f_Iljbdzf d bkihevah\Zgghc \ dZq_kI\_ [Zau fh~_eb /'*&11 ql
]h\hjbl h jZz[hlhkihkh[ghklb b ihl_gpbzZe_ fh~_eb 1j_~k¥yZ\e_ggu_ j_an
xlky ijhf_"mlhqgufb ~Ze_ lkiyeZjghjibgylv rZ]b ih memqgr_gbx f_Iljbd b
kdhjhklb jz[hlu fh~_eb Z 1Zd _ bkke_"~h\ZIlv \ebygb_ Zm]f_glzZpbb ~Zg
ij_~"kdzZazZgby

AZdexqg_gb_

< j_amevlzZl_ jZ[hlu [ueZ ij_"ijbgylZ ihiuldZ \g_"j_gby f_ozZgbafz \
fh~_ev k_]f_glZpbb hmdeddhhdmqg_ggZy fh”_ev [ueZ h[mgl_gZ gZ ih”]hl
ghf gZ[hj_ ~Zgguo [ueh ijhba\_~_gh kjzZ\g_gb_ hkgh\guo f_Ijbd k fh"_
dzqg_kI\_ hkgh\u L h m~rZehkv "hklbgv [ebadbo f_Ijbd b ke_"mxsbf
jm_lky memqrblv j_amevlZlu jg[hHuufhdbebf *gbd

EBL?J:LMJ:
1. Eb"Zj <bdbi_"by kZcl % URL:
https//ru.wikipediaorg/wiki/%D0%9%B%D0%:B8%D0%B4%D0%B0%D NZIZ h[jZs_gby
2.H[eZdh lhgq_d DZd fu jZa\b\Z_f pbnjh\u_ |_ogheHapbb k\Z ¢i3018] tERIk |\ _
https//habrcomru/companiefetinfosysteméarticles NZ1Z h[jZs_gby

I+

3.FrancoS. The Graph Neural Network Model // IEEE Transactions on Neural NetwarR09. +V. 20.

<« 1. +P.6180.
4. Kipf T.N., WellingM. SemiSupervised @ssification with Graph Convolutional Networki$ ArXiv. +2016.

1609.02907v4

I+

5. =jZnh\u_ g_cjhggu_ k_Ib BLFH = R@el + URL:
https//neercifmo.ru/wiki/indexphp?ite =jZnh\u_Bg_cjhggu_Bk_Ib ~ZIZ h[jZs_gby
6.=jZnh\u_ g_cjhggw Ib Rdhez :gZebaz NZgguae URLZcl

https//educatioryandexru/handbookml/articlegrafovyenejronnyeseti "Z1Z h[jZs_gby

7.WangY., SurY., LiuZ., SarméS.E., Bronsteitl.M., Solomonl. Dynamic Graph CNN for Learning on Point
Clouds// ArXiv. +2019. #1801.07829

8.ZhangK., HaoM., WangJ., de SilveC.W., FuC. Linked Dynamic Graph CNN: Learning on Point Cloud via
Linking Hierarchical Feature$ ArXiv. +2019.#904.10014;

9. KrizhevskyA. ImageNet Classification with Deep Corutional Neural Networks // Communications of the
ACM. +2017.+V.60. £« 6. +P.8400.

10.Qi C.R., LiuwW., WuCh., SuH., GuibasL.J. Frustum PointNets for 3D Object Detection from RGBData /
ArXiv. +2018.+1711.08488;

11.Qi C.R., SKH., MoK., GuibaslL.J. PointNet: Deep Learning on Point Sets for 3D ClassificatiahZegmae-
tation // ArXiv. #2017.+1612.00593

12. 9H O L F R.RCUELUWBWHG., Casanova., Romerd\., LioP., BengioY. Graph Attention Networks // ArXivt
2018. +1710.10903

13.AshishV., NoantsS., NikiP., JakobU., LlionJ., AidanN.G., LukasK., lllia P. Attention Is All You Need//
ArXiv. *2017. +1706.03762

14.LargeScale ® Shape Reconstructiand Segmentatiofrom Shapenet Core55 6 KD SH 1 HW201K Zc |
85/ KWWSV VKDSHQHW FV VWDQIRUG HGX LFFY ~AZ1Z h[jZs_gby

15.ShapeNe& R U H 3DSHUV :LWKB®REBM WKZ¢| SDSHUVZLWKFRGH FRP GDWDVHW VKL
h[jZs_gby

16. , QWHUVHFWLRQ RYHU 8QLRQ ,R8 IRU REMHFW: 2GI6EWBREWLRQ S\LPDJ
https//pyimagesearchom’2016/11/07ihtersectim-overunion-iou-for-objectdetection ~ZI1Z h[jZs_gby

17.3\* 'RFXPHQWDWLRQ 3\W R HURL: hithR PptaktbhedmetkcZreadthedocs.io/en/latest/

NZ1Z h[jZs_gby

254



=?G?J:PBY F?>BPBGKBHA:DEXQ?GBY
>EY J?GL=?GH<®IKBBFDH< =JM>GRCDBE
IJB IHFHSB G?CJHGGKOL?C

1Zg: W
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
tolikpan0403@gmail.com

<\_"_gb_

< gZklhys__ \j_fy | _ogheh]bb bkdmkklI\_ggh]lh bgl_ee_dlZ \dexqg
hfmqg_gb_ bkdmkkI\_ggu_ g_cjhggu_ kgl b ijbm[jhct_hfj]imigmx
ihimeyjghklv Hgb ij_~hklz\eyxl \hafh ' ghklb “"ey memqgg_gby wnn_dlb)
ghklb \uiheg_gby az~Zq :dlmZevghklv jZa\blby fZrbggh]h h[mqg_gby
"bpbg_ \ gzZklghklb khklhbl \ Ihf qlh ijbf_g_gb_ ~Zgmud |_ogheh]bc
ih\ur_gbx kdhjhklb dzZq_kI\Z b gZz~_"ghklb \uiheg_gby @_eh]h ki_dljz
\blb_f bgnhjfZpbhgguo |_ogheh]bc b \hajhkrbf “hklmihf d f_~bpbgkd
ihy\bezZkv \hafh ghklv bkihevah\Zlv Z\lhfZlbabjh\Zggub f_Ih~u h[jZ]
pbgkdbo bah[jd | gblklh\ ey ih\ur_gby wnn_dlb\ghklb bblhgghklb ~bZ]
db

< gZklghklb ijhp_kk ql_gby b bgl_jij_lZpbb jZ"bheh]bg_kdbo b
hfuggh hkms_kl\ey Iky d\Zebnbpbjh\Zggufb ki_pbZebklzfb 1Zdbfb dz
iZlhehl]hzgzlhfu WIb ki_pbZebklubkhklggdyxIb”_|_dklh\u_ hlg_Ilu
hibkul\Zxsb_ j_amevlZlu bo ZgZebaZ dZ ~hc ZgZlhfbgq_kdhc h[eZklb
gZ bah[jZz  _gbb b mdZaulZxsb_ gZ __ ghjfZevgu_ ZghfZevgu_ betl
ZghfZevgu_ oZzZjzdl_jbklbdb

HrgZdh ~ey f_g__ hiulguo ki*"ppBghktébmo\ hkh[_ggh I_o dlh jZ[hlZ_]
\ fZehgZk_e_gguo jZchgZo k gbadbf mjh\g_f f_~bpbgkdh]h h[kem b\
gb_ hlg_Ilh\ ih f_~bpbgkdbf bah[jZz _gbyf Ij_[m_Il agZqgbl_evguo mkbe|
Ney ijZ\bevghc bgl_jij_lZpbb bah[jZ]_abhgzZiigbfilgliznbb FJL
fhalZ g_h[oh”bfh h[ez”ZIlv Jem[hdbf ihgbfZgb_f ZgzZlhfbb b nmgdpbb
kihkh[ghklvx jZzkihagzZ\Zlv iZlheh]bg_kdb_ baf_g_gby 4#hlhju_ fhlml [
gufb "ey g_ih~]lhlh\e_gghlh gZ[ex~ZI|_ey

< kljzgZo k \ukhdhc iehlghbkWwxlgdlkoedZzd Bg~by beb DblZc dzZ ~u
N gv \jZgZf ijboh”~blky aZihegylv h]ljhfgh_ gbkeh hlq_kh\ dhebq_kI\t
gbkey_Ilky khlgyfb qlh hlgbfZ_| m gbo fgh]lh \j_f_gb Ijhp_kk gZibkzZg
IZ hfuggh aZgbfz_ HOhfblhehl < j ameviZllgufZdlzZaddub g_hiulguf
f_ "bpbgkdbf ki_pbzZebklzf khklZz\e_gb_ hlg_Ilh\ ih \banfjZebazZpbb f_~I
jZ _gbc ij_"~klzZ\ey_I| kh[hc Ijm~h_fdbc ijhp_kk

:dimZevghklv ~Zggh]lh bkke_~h\Zgby h[mkeh\e_gZ g_kdhevdbfb r
i_j\uo kh\j_f ggu_ | _oghehgbb[jz[hldb* f_~"bpbgkdbo bah[jZz  _gbc b
| _dklh\ bf_xI| h]jhfguc ihl _gpbZe ey memqr_gby *“bZ]ghklbdb b e_q_¢
K ihfhsvx zZ\lhfZlbabjh\Zgguo f_Ih~h\ fh'gh h[gZjm b\zZhv b ZgZebabjh
eh]bb gZ bah[jZz  _gbyo k [hevr_c Ihgghklvx H kjdAjHKKbvx [dle_fh"
jZgg_fm \uyle_gbx aZ[he_\Zgbc b ijbgylbx [he__ \ _jghlh j_r_gby ~Ze
q_gby-\khjuo k ihyl\e _gb_f [hevrbo h[t_fh\ f ~"bpbgkdbo "Zgguo b we _
f "bpbgkdbo azZibk_c klZgh\blky \k_ keh g__ wnn_dlb\gh mijZ\eylv b
wim bgnhjfZpbx L _ m \jZg_c b bkke_~h\Zl e _c¢ \hagbdZ _ | ihlj_[ghk
kh\j_f_gguo |I_ogheh]bc “ey Z\lIhfZlbazpbb ijhp_kkzZ ZgZebaz b bgl_
guo -l§ _Ivbo bkihevah\Zgb_fZrbggh]h h[mqg_gby b Jem[hdh]h h[mqg_g
khanrz\zZlv fh.ikekh[gu_ h[mqgzZlvky gZ [hevrbo gZ[hjZo ~Zgguo b ijbgt
r_gby ZgZeh]lbqgu_ j_r_gbyf \jZg_c WIh fh _| agZqgbl_evgh ih\ukbl
ghklv *bZ]lghklbdb b ihfhgv \ ijbgylbb \a\_r_gguo j_r_gbc h e_qg_gbb i
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1.J_gl]_gheh]bg_kdZy ~"bz]ghklbdZ

GZ k~rgtyrgbc ~_gv kms_kI\m_1 fgh  _kl\h aZ[he_\Zgbc dhlhju_ ij_~*
k_jv_agmx m]jham ~ey a“hjh\vy ex"_c Kj_"b gbo bf_xilky b aZ[he_\Z
o0Zgby dhlhju_ [ueb \dexq_glb\hkiptk\gduio ijbgbg kf_JIgthb ih \k_fm
fbjm <k_fbjghc hjl]zgbpAmtho¢Zzag gbyfi\]h m Ke_~h\Zl_evgh \Z gh
ijh\h~blv IsZl_evgmx b k\h_\j_f_ggmx ~bZ]ghklbdm aZ[he_\Zgbc hj]Z
ihkdhevdm hl wih]h gZklh azZz\bkt]l "bagv iZpb_glZz

<Z gh_ hldjulb_ <bev]_evfzZz J-fgllh g2 ku]jZeh dexg_\mx jhev \
jZaebgqguo h[eZklyo gZmdb G _ Ilhevdh nbabdb gh b obfbdb [bheh]b
ah\Zebkv _]lh j_amevlzlizfb J_gl]l_gh]ljZnby m _ [he__ klZ e_I| kem bl
kbo ihj hklzZz_Ilky h~gbf ba gzZb[he__ bgnhjfZlb\guo ~bZ]ghklbg_kdbo
bkihevamkilkybZebklZfb jZaebgguo h[eZkl_c¢c f_"bpbgu hey h[gZjm _gkt
]bg_kdbo baf_g_gbc \ jZaebqguo qZklyo b hj]j]ZzgZo g_eh\_qgq_kdh]lh |_e

Bkke_~h\zgb_ ijh\h~blky k bkihevah\zZgb_f f_~bpbgl&dbo j_gl]_gh\l
lh\  J_gl]_gh\kdb_ emqgb dhlhju_ hgbhPlyd qgbjmaxll_igh g_eh\_dzZ b
nbdkbjmxlky kbkl_fhc Kh\j_f_ggu_ pbnjh\u_ kbkl_fu “ey j_gl]_gh]jZn
gu gm\kl\bl_evguf ~_I_dlhjhf dhlhjuc flgh\_ggh i_j_~Z_| j_gl]l_gh\kdh
gb_ gz dhfivxl_jguc fhgblhj J _gl]l_gh]jzZffu \ kmsglhktb ij_"klZ\ey
bah[jZ  _gby k g_]Zlb\guf hll_gdhf ]J~_ [he__ k\_leu_ eZklb hij_»_e
|_fg_gby GZijbf_j h[eZklb bgnbevljzlZ \ e_]Jdbo dhlhju_ y\eyxlky

[he__ k\_leufb gZ nhg_ |_fguo e_]lhqgguo IdZg_c fh]lml Julv hibkZg
| _gb |_j_emklld ijhyl\ey |ky dZd [he__ | _fguc jZaehf gZ k\_lehf nhg._
L g \u_ bah[jZz  _gby ihemg_ggu_ k ihfhsvx j_gl]_ghl]jZnbb ij_~hklZ

bgnhjfZpbx h khklhygbb jZaebgguo hj]J]Zzgh\ |1Zdbo dzZdfe_]Jdb_ k_j*p.
nZlbg_kdb_ maeu dhkigpbdithatyg Z 1Zd _ ihfh]Zx| \uy\Blv jZaebqggu_
lheh]bg_kdb_ khklhygby \dexqZy mqgZkldb \hkiZe_gby h®_kljmdpbx *
eb b ZghfZebb jZza\blby hj]Zgh\

>ey "hklb _gby dekbfZevghc bgnhjfZlb\ghklb gqZklh ijh\h?yl j_gl]_
\ g_ kdhevdboblyb dpyfhc i_j_"~gyy b azZz~gyy [hdh\hc e_\Zy beb ijzZ\.
g_h[oh~bfhklb \uihegyxlky ~hihegbl_evgu_ f_Ih®~u h[keb” h\Zgby \dex
hgbjh\Zgb_ iZpb_glZ \ jZaebgguo iheh  _gbyo J]hjbahglZevghf ”~ey h[
jhlhjzdkz dhlhjuc fh™_| thafibghv _kdb_ ijb baf_g_gbb hjb_glZpbb |_eZ
\ gZdehg_ gZaz” "ey \uiheg_gby ehjrhlbg_kdhc j_gl]l_ghl]ljZnbb h]
emqgrmx \bamZebaZpbx \_jomr_d ez]dbo gZijbf_j ”"“eyhbkdexq_gby h
klZ gZ \u”ho_ ”"ey memqr_gby "bZ]ghklbAd ig\\dhkuadktiz dp
y ¢1].

2.Dhfivxl_jgh_ aj_gb_ b h[jz[hldZ _kl_kI\_ggh]h yaudZ

Dhfivxl_jgh_ aj_gb_ Zgle &RPSXWIHUf SLVKRIQeBEFZjgZy h
eZklv gZoh”ysZyky gZ klud_ bkdmkkI\_ggh]h bgl_ee_dlZ dhfivxl_jg
[hldb bah[jZ°  _Bbevx ~Zgghc h[eZklb y\ey_ |ky jZajzZ[hld[Z kbkl_f kihkkt
jZ[Zlu\Zlv b bgl_jij_Ibjh\Zlv \bamZevgmx bgnhjfZpbx Bah[jZ _gby b
eh]l]bggh gq_eh\_gq_kdhfm aj_gbx

Az~rZgb dhfivxl_jghlh aj_gby fghlhh[jZagu b ho\Zlu\EZx| rbjhdbc ki_
gZy hl [dahimgdpbc [1Zdbo dZd h[gZjm~  _gb_ djZz \ b k_]Jf_glZpby bah
[he_  keh'guo aZ”~Zq \dexqZxsbo jZkihagZ\Zgb h[t _dlh\ hlke_ "b\Zz
\hkklZgh\e_gb_ kp_gu b ZgZeba |_dklmj J_r_gb_ wlbo az"Zq I] A F
ihgbfzZzgb_ dhgl_dklzd bk _Jfzhyfl_Ijbq_ kdbo k\hckI\ b kljmdImjghc hj]l]Zgba
bah[jZ  _gby qlh ~_eZ | dhfivxl_jgh_ aj_gb_ keh'ghc bki_jki_dlb\ghc
ke _~h\Zglbc
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Kh]leZzkgh bkke_"h\Zgbx | _ogheh]bqg_kdh]h iHjHZidéz 7SGYLVHU Kk
]hn gzZlex”Z-dK&lguc jhkt_fzZz hl_qg_kI\_ggh]lh jugdZ j_r_gbc \ "Zgghc ki
j_ "hklib]Jgm\ hif_lddj™hjm[e_c GZb[he__ djmigmx “hex khklzZ\eyxl| j_
gby \ h[eZklb \b” _hgZ[ex® _gby b [_ahiZkghklb ijbbfure_gghklb
pbgu b Ihjlh\eb

Kh\j_f_ggu_ Ze]lhjibkfjh\Zggu_ gZ k\_jlhgguo g_cjhgguo k_Iyo b \be
guo ljzgknhjf_jZzo ~_fhgkljbjmxl hg_gv \i_qZleyxsmx wnn_dlb\ghklv
rbjhdh]lh djm]zZ>a@"z24"gZdh g_kfhljy gZ wlb ~hklb _gby dhfivxl_jgh_
klZedb\zZ _Iky k jy~hf Ijm~ghkl_c \BahhyZggby i_"klZ\eyxl kh[hc
keh gu_ fgh]hf_jgu_ kljmdImju ih”\_j " _ggu_ rmfzf bkdzZ _gbyf ba
hk\_s_gby b i_jki_dlb\u :gZeba kp_g kh~_j Zsbo fgh _klI\h h[t_dlh
fhiml gZklbggh i_j_djulZlvky beb \azbfh~_ckl\h\zZIZapmFud *jm]hf g_ij
h[jZzahf ij_"klZ\ey | agZgbl_evgmx keh ghklv ~ey kh\j_f_gguo kbkl_
ghlh aj_gby

H[jZz[hldZ _kl_kI\_ggh]h yaudzZ Zgle 1DWXUDO+zMIQJXDJH 3URF
klj_fbl_evgh jZa\b\ZxszZyky h[eZklv bkdmkklI\_ggh]h bgl_ee_dlZ b
ebgbklbdb azgbfzxszZyky ZgZebahf ihgbfzgb_f bamqg_gb_f g_eh\_q._
lzd"_ jzZzajz[hldhc f_Ih~h\ \azZbfh”_ckl\by dhfivxl_jh\ k \gbhf WIh h[eZk
f_szZxlky dhfivxl_jgu_ gZmdb bkdmkklI\_gguc bgl _ee_di b ebg]\bklbd
a"Zgby kbkl_f lohibhgllgfzlv bgl_jij_Ibjh\Zlv b ]_g_jbjh\zZIlv |I_dkl 1zZd
dzd wlh ~_ezZxl| ex"b gz _kl_kI\_gghf yaud_ WIh \dexqZ_1 \ k_[y ihghb
[mMd\Zevgh]lh agZq_gby keh\ gh b dhgl_dklzZ \ dhlhjhfhhgb bkihevam:
kh[ghklv meZ\eb\ZIlv gxZdkiw b ih~I

AzZz~Zgb h[jz[hldb _kl_kI\_ggh]lh yaudZzZ fghlhh[jZagu b \dexgzZxl \ k

ki_dlj h[ezkl_c dzd fZrbgguc i_j_\h™ jZkihagzZ\Zgb_ j_gb ]_g_jZphby
g_gb_ bgnhjfZpbb ZgZeba IlhgZevghklb I_dklz zZ\IhfZzg_kdh_ j_n_j
]b_ AjmMWIlb az”~Zqb Ij_[mxl| ihgbfzZzgby dhgl_dklzZz k_fzZglbdb kbglzZdkl

Imju yaudZzZ

:dimZevghklv h[jZ[hldb _klI_kI\_ggh]l]h yaudZ h[mkeh\e_gZ klj_fbl_
hit_fz I_dklh\uo ~Zgguo “hklmiguo \ pbnjh\hf \bA_ WHlh ihal\hey_ | Z
\Zlv h[jZ[hldm BHEgbbjf bale_dZy p_ggu_ agZgby ba h]jhfguo fZkkb\h\
dhlhju_ g _\hafh gh ZgZebabjh\Zlv \jmggmx

GZ k_]lh~gyrgbc ~_gv h[jZ[hldZ _kl_kI\_ggh]lh yaudZ gZoh”bl ijbf_g
jZaebqguo h[eZklyo

t[bag_k ZgZeba hlau\h\ deb_glh\ Z\IhfBybdEpbyglhlkdmjd\Zg

Ibglh\u_ bkke_ ~h\Zgby

+tgZmdZ ZgZeba gZmqguo im[ebdZpbc Z\lIhfZlbaZpby bkke_"h\Zghb

+f_"bpbgzZz h[jzZ[hldZ f_~bpbgkdbo aZibk_c “~bZ]ghklbdZ aZ[he_\Zg

th[jZah\Zgb_ zZ\IhfZlbgq_kdZy hp_gdZ khgbg_gbc i_jkhgZebabjh\Z

KjZza\blb_f | _ogheh]bc fZrbggh]lh h[mqg_gby b Jem[hdh]h h[mqg_gby
h[jz[hldb _kl_kI\_ggh]lh yaudZ agZqgbl_evgh jZkrbjbebkv Kh\j_f_ggu_
dzZd ljZzgknhjf_ju b ij_~\Zjbl_evgh h[mg_ggu_ fh”_eb y&udh\h]h fh*_e
db_ dzd *37 b Wau\ekxl \i_gZleyxsb_ j_amevlZlu \ rbjhdhf ki_dlj_ a.:
h{jz[hld_ _kI_kI\_gg[H]lh yaudZz

3. K\ _jlhqgu_ b j_dmjj_glgu_ g_cjhggu_ k_1Ib

K\_jlhggu_ g_cjhggu_ KohwlutogdldleuralNHWZRUN &11\ ij_"klZz
eyxl kh[hc Ibi ]Jem[hdbo g_cjhgj@dblkgtyuo 18y ZgZebazZ b h[jZ[hldb
kljmdImjbjh\Zgguo ~Zgguo \ qZklghklb “2ey jZ[hlu k bah[jZ  _gbyfb
\“*hogh\e_gu [bheh]bq_kdbfb ijhp_kkzfb aj_gby “b\hlguo ]~_ de_Ildb
]leZam j_Z]lbjmxl gZ jZaebqgu_ mqgZkldb \bamZevgh]h ihey



—eZ\gZy BA1lyaZdexqZ_Ilky \ bkihevah\zZgbb k\_jlhgguo keh_\ "ey z
q_kdh]lh bale_qgq_gby b_jZjobb ijbagzZdh\ ba \oh”guo *Zgguo K\ _jlhqgg
gyxl nbevlju d \oh~guf ~Zgguf k I_f qlh[u \u”_eblv jZaebgqgu_ o0ZjZc
lZzdb_ dzd ]jZgbpu I_dkimfjudbhhahjfu hJ

K\_jlhggu_ g_cjhggu_ k_Ib khklhyl ba g_kdhevdbo Hexqg_\uo dhfih
A\ I Zdbo dzZd k\_jlhggu_ kehb kehb km[~bkdj_IbazZphbb b iheghk\yat
dmighklb hgb h[_ki_gb\Zxl bo kihkh[ghklv wnn_dlb\gh ZgZebabjh\ZIv
\bamZevgagu”Z jhk

Jbk Ijbf_j ijhklhc k\_jlhqghc g_cjhgghc k_Ib ey aZz*"Zqgb deZkkbnbdZpbb

K\_jlhggu_ kehb Zgle FRQYROXWLRQDO OD\HUV gy\eyxlky hkgh'
guo k_I_c¢ Hgb jzZ[hlzZzx] iml_f ijbf_g_gby gZ[hjZ nbevljh\ d \oh~guf *;
nbevljuj_~klZ\eyxl kh[hc fZljbpu \_kh\ dhlhju_ kdhevayl ih \oh~guf
gZijbf_j bah[jZz _gbx k hij_~_e_gguf rZ]hf rz] k\_jldb \ugbkeyy \a
kmffm agZg_gbc ibdk_e_c¢c J_ameviZlhf wlhc hi_jZpbb y\ley_ Iky Zdlb
IHDWXUH PDS "dihahgyylikh[hc dZjim ZdIb\ZepZjhk]\h nbe
ljz HgZ ihdzZzaulZ_1 gZkdhevdh ohjhrh beb iehoh m gik Zdlb\bjh\Ze
Ilhggu_ kehb ihalheyxl k_Ib bale_dZlv ehdZevgu_ ijbagZdb bah[jZ" _
liZgbpu mJeu b I_dkimju H[udgoh chgdbdkbvdh keh_\ k\_jlhd

Nbevlju beb ynjz k\_jldb ij_~klzZ\eyx|l kh[hc fZljbpu \_kh\ dhlhju
gyxlky d \oh~guf ~Zgguf \ ijhp_kk_ k\DAgdbucjmbevlj h[mqgZ_Ilky
gZoh”blv hij_~ e_ggu_ iZll_jgu beb ijbagZdb \ "Zggudh GZijbf_j h”b
" | gZoh”blv ]lhjbahglZevgu_ ]jZgbpjubdZeymlhc]ljZgbpu ?keb iz
| _jg ijbkmlkI\m_1 gZ bah[jZz  _gbb 1Ih dzZjlz zZdlb\Zpbb ilmke_ ijbf_g_gb
xs_lh nbevljZ [m”_| kh~_j Zlv [hevrb_ gbkeh\u_ agZq_gby

Jbk ljhp_kk k\_jldb ypjz kgbat

&11 rbjhdh ijbf_gyxlky \ h[jzZ[hld_ bah[jZz  _gbc gh IZd _ fh]lml [ulv
ah\Zgu \ *jm]bo h[eZklyo 1Zdbo dzZd h[jZ[hldZ a\mdZ b ZgZeba |_dkl

258



kljbjmxl \u~rZxsb_ky j_amevlZlu \ jZkihagZ\Zgbb h[jZzah\ deZkkbnbdZ
k_]1f_ghbdpbah[jZz _gbc b "jm]bo aZz*ZqZo dhfivxl_jgh]lh aj_gby
J_dmjj_glgu_ g_cjhggu_ k_Ib Zgle S5HFXUUHQW 1MXUDO 1HWZR
x|l kh[hc dezZkk g_cjhgguo k_I_c¢c kihkh[guo h[jZ[Zlu\ZIlv ihke_"h\ZIl_e\
b mgblu\Zlv bo dhgl_dkl Hgb hdekWixbkhredthah\Zlv bgnhjfZpbx h
ij_"~u“msbo khklhygbyo ey h[jZ[hldb |I_dms_]Jh \oh”Z nWlh ~_eZ | b
n_dlb\gufb *ey ZgZebaz \j_f_gguo jy*h\ h[jZ[hldb _klI_kI\_ggh]h yau
| _dklZ b “"jm]bo az~zZq ]7_ \Z gh mqgblu\Zlv lilmkmm_"A§huocevgmx kljmd
Hkgh\ghc hkh[_gghklvx j_dmjj_glguo g_cjhgguo k_Ilc y\ey_Iky gZ
guo k\ya_c [eZ]h”Zjy dhlhjuf hgb fhlml khojzZgylv bgmhjfZpbx h ij_*»
klhygbyo b bkihevah\zlv __ ije_mHm&xEbld \ah&kh\ Mkh ihal\hey_|
fh~r_eb mqgblul\zZlv "he]lhkjhgqgu_ azZ\bkbfhklb \ *Zgguo b *_eZ_1| bo [he
]b[dbfb \ kjZ\g_gbb k ljZ"bpbhggufb g_cjhggufb k_lyfb

Jbk J_dmjj_glgZy g_cjhggZy k_Iv b __ ij_"~klZ\e_gb_ \ jza\_jgmlhf \b"_

HrgZdh m 511 _klv k\hb h]jZgbq_gby \dexqgZy ijh[e_fm aZlmoZxst
ijb h[mqg_gbb gZ "ebgguo ihke_~h\ZIl _evghklyo Z 1Zd | keh ghklb \ i
fZpbb gZ [hevrb_ \j_f ggu_ jZXkilhlygbybgahjfZpbb \ ijhp_kk_ h[gh
e_gby khklhygbc >ey j_r_gby wlhc ijh[e_fu [ueb jZajzZ[hlZgu [he__
Zjobl_dlmju 1Zdb_ dzZd /670 b *58

4. LjZgknhjf_jgZy Zjobl_dImjz

LiZzgknhjf_jgzZy Zjobl_dIimjy lijkhkhZ\®ggh\Zpbhgguc Zzh*oh” d hJj
[hld_ ihke_"~h\Zl_evguo ~Zgguo \ h[eZklb Jem[hdh]h h[mg_gby HgZ
ij_"~klz\e_gz \ klIzlv_ $WWHQW:2RD dMiZQI® «RRRIHBHRIZeZ
dexqg_\uf dhfihg_glhf \ j_r_gbb I1Zdbo aZ4Zdmiggedidbag cjh
guf k_lyf dzd fZrbgguc i_j \h® kmffzZjbazZpby | _dklZz ] g jZpby I _d
LiZgknhjf_j klZe hkgh\hc ~ey fgh]l]bo kh\j_ f gguo fh~_e_c¢ h[jZ[hldb _|
yaudZ |1Zdbo dzd -2 F H37Fj

Hlebgbl_evghc hkh[_gd&mhkipMxjh¥Zgl j_dmjj_glguo g_cjhk_I|_c y\ey_
ky bo kihkh[ghklv h[jzZ[Zlu\ZIv \oh~gu_ "~Zggu_ iZjZee_evgh Z g_ |

gh> @ GZzZijbf_j ijb h[jz[hld_ I_dklz _fm g_ lj_[m_lky Zh b”ZIlvky azZ\
[hIdb gZgqzZzeZzZ | _dklz ~ey Ihl]h qlh[uhigpkimi®ik thalheg\l wnn_dlb
g__ iZjZee_ebabjh\Zlv \ugbke_gby b h[mqgZlvky [uklj_ _

Lizgknhjf_j khklhbl ba g_kdhevdbo kl_dh\uo keh_\ dzZ ~uc ba dhlh
"\ _ hkgh\gu_ dhfihg_glu f_ozZgbaf \gbfZgby b iheghk\yaAgu_ g_cjhggu
gbaf \gbfzgby Adexgk_[y g _kdhevdh ih"fh"me_c 1ZdbobdZd f_oZgbaf
fZgby b f_oZgbaf f _“kehcgh]h \gbfZKWHPGZDWWRROWRQ Kehb ljzgk
f_jZz lzd _ kh~_j Zl ghjfZebaZpbx ih kehyf Zgle OD\HU QRUPDOL]D
nmgdpbc Zdlb\Zpbb 1Zdby didgyhengdh]lh ebg_cgh]lh [ehdZ

F_ozZgbaf \gbfZzgby Zgle DWWHQWLRQ PHFKDQLVP iha\hey | ft
gZ jZaebqguo gZklyo \oh”*guo "Zgguo ijbk\Zb\Zy dZ ~tbc khhI\_lklI\mx
kbfhklb hl _z \Z ghklb ~ey dhgdj_lghc aZz~Zqgb

LiZzgknhjf_ju ékaimx|l fghlhmjh\g_\u_ \oh”gu_ ij_"~klZee _gby dhlhju_
\heyx!|l fh~_eb zZ~Zilbjh\ZIvky d jZaebqgqguf mjh\gyf Z[kljEdpbb \ ~Zggu
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ey | fh”_eb bale_dZlv [he__ keh'gu_ b bgnhjfZlb\gu_ hHbagZdb ba \ol
\Zl_evghkl_c

Wgdh”_j b A _dh”_jghkitehdimdh” bjh\sbd beb Z\lhwgdh”_j ij_"klZz
eyxl khfhc hkgh\gu_ dhfihg_glu ljZgknhjf_jgh&. Zjobl_dImju jbk

Jbk :jobl_dImjz ijhklh]h Z\Ihdh”bjh\sbdZ

Wgdh”_jij_h[jZam_I|l \oh*gmx ihke_"~h\Zl_evghklv \ kdjulh_ ij_"klZ\e_
ijhkljzgkhl\ODWHQW VSDFH h[h]Zs_ggh_ bgnhjfZpb_c*h kljmdImj_ b
guo “"Zgguo Hg khklhbl ba g_kdhevdbo b”_glbgguo keZ_ \ dZ “uc ba
IV k_[y "\Z hkgh\guo dhfihg_glZz kehc kZfh\gbfZgby & iheghk\yagu_
pb_c ZdIib\Zpbb Ke&nWZ &kiyfhitgg\hey | fh~r_eb knhdmkbjh\ZIvky gZ jZae
gZklyo \oh”guo ~Zgguo \ |h \j_fy dZd iheghk\yagu_ kehb \uihegyxl ij
kdjulh]h ij_~klZ\e_gby

> dh”_j ]l_g_jbjm_I ‘\woh”*gmx ihke_"h\Zl_evghklv g4 hkgh\_ kdjult
kiI\Z kha~rzZggh]lthfwdudhj* ju*msbo \uoh”~h\ Hg 1Zd _ khklhbl ba g_kdh
keh_\ gh \dexqZ_1 \ k_[y "hihegbl_evguc kehc \gbfZgby dhlhjuc iha
mgblu\Zlv k\yav f_""m ij_~u”“msbfb b | _dmsbfb khklhygbyfb

<bamzZevgu_ ljZgknhjf_ju Zgle 9LVLRQ KiB&Q@ VI KUOFHUb 9L7 ij_~
gh\Zpbhggmx Zjobl_dImjm \ h[eZklb dhfivxl_jgh]lh aj_gby hkgh\Zgg
l[jZgknhjf_jh\ ijbf_gy_fuo \ h[jZ[hld_ _kl_kI\_ggh]h yaudZ Hgb Jueb
gu \ ] \ klIzlv_ $Q ,PDJH LV :RUWK [ "RUGY 7UDQVIRUP
Recogniion at Scale™ @ "hklb]Jgm\ \ukhdbo j_ameviZlh\ \ azZz”~"ZqZo deZk!
bah[jZz  _gbc Ih keh\zf Z\lhjh\ klZIvb ijbf_g_gb_ ljZgknhjf_jghc Zjot
dhfivxl_jghf aj_gbb [ueh \*hogh\e_gh mki_oZfb ZgZeh]bgguo fh*_e_c
_kiI_kI\_ggh]h yaudZ ghbfh[s_]h ih*oh”~Z 1Zdh]lh dzZd kzZfh\gbfzZgb_ ih
ba[_"Zlv g_h[oh~bfhklb \dexg_gby \ Zjobl_dImjm ki_pbnbgguo hkh[_g
Il g bg mdlb\gh]h kf_s_gby LQGXFWLYH ELDV ijb ~gklzZlhgghf h[t_
guo \j_ f gb h[mqg_gby b glhkefh/nzZ¢bf Mkljhckl\h \bamkZevgh]h |jZg
nhjf_jz ij_~klzZz\e_gh.gZ jbk

Jbk MkljhckI\h \bamZevgh]h 1jZgknhjf_jZz ke _\Z [ehd dh”bjh\sbdZ kijz\z

KgzZzgqzZez \oh~gh_ bah[jZz _gb_ jzZa[b\Z_Ilky gz g_[hevrb_ mqgzkldl
iZlgzZfb beb k_]f_glzZfbizDhg yuéklzZ\ey_| kh[hc d\Z*jZlgmx beb ijyf
m]J]hevgmx h[eZklv ibdk_e_c¢c ba bkoh”rgh]h bah[jZ  _gby ZAZl _f dZ ~uc |
am_Ilky \ \_dlhj nbdkbjh\Zgghc jZaf_jghklb k ihfhsvx h[mqgZ_fh]h ebq
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\_dlhjbazZpbb Hg dhg\_jlbjm_| dZ ~uc_ddhqggilbdkj erkd2A\&d_gb_ d
lhjh_ azl_f [m”~_I bkihevah\zZlvky \ Zjobl_dImj_ ljZzgknhjf_jZ Ilhke_ ij
iZlg_c \ dZ ~uc \_dlhj “h[Z\eyxlky ihabpbhggu_ wf[_~~bg]b Hgb ij_*"I
[hc bgnhjfZpbx h jzkiheh _gbb dzZ ~h]lh iZlgz \ bkd\pefyblah[jZz _gbb
fhr_eb mgblu\zZlv _]h ijhkljZgklI\_ggmx kljmdImjm

DZ ~uc \_dlhjbah\Zgguc iZlq \dexqZy ihabpbhggu_ wf[_~"bg]b i
\oh” ljZzgknhjf_jghc Zjobl_dIimj_ F_ozZgbaf \gbfzZgby ljZgknhjf_jZ bk
"ey bale_qg_gby \azbfhk\ya_c b ad¥bgBfbkbat[fz*mgby dzZd _keb [u
hgb [ueb gZklyfb ihke_~h\Zl_evghklb <gmljb ljZgknhj@_jZ dZ ~uc iZl
\Z |ky g_kdhevdbfb kehyfb wgdh”_jZ DZ “uc kehc wgdh”_jZ khklhk
\gbfZgby b iheghk\yaguo keh_\ dhlhju_ \uihegyxllZplgjbah\Zgb_ b Z
nhjfZpbb f_""*m iZlgZfb

Ihke_ h[jzZ[hldb \k_o iZlg_c IljZzgknhjf_jhf ihemqgZ_I|ky Jeh[Zevgh
ij_~klz\e_gb_ bah[jZz _gby dhlhjh_ kh”_j bl bgnhjfZpbx h \k_f bah[jZ
ehf b \ "Zevg_cr_f fh™ _| bkihevah\zZlvky \ jZzfdZo bkke_"m_fhc aZ”~Zqgb

<2021] bkke_~h\Zl_eb ba OLFURVRIW S5HVMHDUFL$SWLD \h JezZz\_ k I
klZ\beb gh\mx fh*_ev ih"WNakfgb_f6RBRLIWHGkAW@HRZh_ hdgh
Transformer> @ WIZ fh”_ev dhlhjzZy y\ey_ Iky ljZzgknhjf_jhf h[s_]h gZagZz
ki_pbzZevgtilBEjh\ZgzZz "ey j_r_gby az”~Zq dhfivxl_jghlh aj_gby €
ljZzgknhjf_j ~_fhgkljbjm_| [he__ \ukhdmx ijhba\h~bl_evghklv ih kjz\g_
Zevguf ljZzgknhjf_jhf 9L7 b Zjobl_dImjzfb gZ hkgh\_ kBbfh\gbfZgby bl
fb k\_jlhqgu_ g_cjhggu_ k_1Ib

< ljZgknhjfcjghobl_dImj_ 6:,1 gZqZevguc kehc ZgZlkh]bg_g Ihfm
ihevam_Ilky \ \bamZevghf thkgpkmigiti_jbah[jZz" _gb_ jZza[b\Z_lky gZ iZlgb
ijh_pbjm_Ilky k ihfhsvx ebg_cgh]lh HKletygbjblazZzdexqgzZ_Iky \ IThf qglh \
6:,1 gZ i_j\hf keh_ jzaf _QhkilZl\eyc k T qglh iha\hey_I| h[jZ[Zlu\ZIv [he__
N 1Zebabjh\Zgguc dhgl_dkl

Jbk :jobl_dInWIR Bansformer

AZl _ke "mygl kdheketh K[t ~“bg_gBYyq_ @atch Merging) b [ehd
SWIN Transformer.Kehc h[t_"bg_gby iZlg_c kh_"bgy_| ijbradgzdbikhk_~gbo
we_ f glh\ b mf_gvrzZ | jZzaf_jghklv kha”zZ\Zy [he__ \ukhdhmjh\g_\h_
L hihke_ dZ *h]h wlZiZ nhjfbjmxlky dZjlu ijbagZdh\ kh”_j"Zsb_ bgnl
jZaebqguo ijhkljzgkl\_gguo fZkrlZ[Zo WIlh ihal\hey_| ifemqgblv b_jZjo
klXe _gb_ bah[jZ  _gby dhlhjh_ fh™ | Julv ihe_agh ey ihke_"mxs_c Kk
h[gZjm™ _gby h[t_dIh\ b | »

GPT- Zgle *HQH umiked Yrensiotidr 28] g _jZlb\guc ij_"\Zjbl_evgh
h[mq_gguc ljZgknrthyihj [hevrZy yaudh\Zy fh” _ev jZ&ZghhktZzggzy dhfi
2SHQS$, \']> @ HQgZ [ueZ ij_"™\Zjbl_evgh h[mqg_gZ gZ glZz[hj_ ~Zgguo &
gh\ \-klljzgbp =; I_dklZz Hg [ue gZklbggh \uims_§ \ & ihjZeZy
\ _jkby fh"_ebftkeebzjrZfb iZjZf_ljh\ [ueZ ghy[R01P]
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>ZggZy fé¥ [ueZ ij_"hklzZ\e_gZ k\h[h"Z bamqg_gby ygudh\uo kljmdln
gh\ [_a ijb\yadb d hij_"*_ezggh<c huegd kha"Z8Z dzd ijybh_ fZkrlZ]
jh\zzgb_ -*3kK ~_kylbdjzZlguf m\_ebqg_gb_f dhebq_kI\Z iznzf_Ijh\ b jzZaf
gZxs_lh gZ[hjzZz ~Zgguo _®Ilhhd[s[mgZxsbcky Ze]hjblf b _]1h kihkh[ghk
\uihegylv jZaebqgu_ azZ”~Zgb [ueZ ke_~kl\b_f _]1h h[s_& kihkh[ghklb I
aulZlv ke_"mxsbc we_f_gl \ ihke_"h\Zl_evghklb qglh idal\hebeh _fm i
klu hi\_qzZlv gZ \hijhku h I_f_ ba llvdkjZz]fkolffbhb\Fhevr_]h I_dklZz
b ]l _g_jbjh\zlv I _dklh\uc \u\h” gZ mjh\g_ bgh]~Z g_hlebgbfhf hl q_eh)

GPT- dzd b _]Jh ij_~r_kI\-gdbd]h3ij__fgbdb b*3B7 bf__|I
Zjobl_dilmjm ]_g_jZlb\gh]lh ij_~h[mqg_gghlh IljZgknhjhd&lx j_Zebamxsn
g_cjhggmx k_Iv \ qgAklghddbljZzgknhjf_jz dhlhjzZzy bkihevam_I f_oZghb:
\gbfZzgby Hgb ihal\heyxl fh”*_eb \u[hjhggh khkj_"hlZgb\ZIlvky gZ k_]f_
|_dklz dhlhju_ hgZz ij_~kdZaul\Z_| dzZd gZb[he__ j_e_\Zglgu_ WIZ f
agZgbigk m\_ebqgblv iZjZee _ebaZpbx b ij_\hkoh”bl ij _~u“msb_ ihdZz
fhr e ¢ gZ hkgh\_ j_dmjj_glguo k\_jlhgqguo g_cjhk_I_qgq b “ebgghc p_
guo we_f_glh\[99670

K_cqZk-*3MmklmigZ \ hldjulhf "hkIimi_ gZ ieZlnhjf_ +XJJLQJ )DFH ¢
_ khmighc “ey bkke_"h\Zl_e_c b jaj2MWhgldgiz\gbd fHh_K37

[_ulv "hihegbl_evgh h[mq_gZ gZ k\hbo kh[klI\_gguo ~Zgguo gZijbf_j g
|_dklZo glhJu memqgrblv __ kihkh[ghklv ]_g_jbjh\Zlv f_~bpbgkdb_ aZ
ihalhey | zr¥4lpjHh”_ev ey [he__ lhqghc ]_g_jZpbb aZdexqg_gbc |

ki_pbnbdm dhgdj_lguo aZ[he_\Zgbc
5. H[jzZ[hldZ ~Zgguo b f_ljbdb dzZq_klI\Z

< dzZg_kI\_ gZ[hjz ~"Zgguo bkihevah\ZeZkv hldjulZzy dhee_dpby j

]im*ghc de_ldb Mgb\_jkbl_1Z Bg"bZgun[elhddmcga¥|mgif_
.DJIJOH WIZ [ZaZ ~"Zgguo \dexqZ_| \ k_[y rbjhdbc gZ[®] j_gl]_gh\kdb
ghc de_Idb \dexqZy kgbfdb iZpb_glh\ k jZaebqggufb iAdlheh]byfb |Zd
fhgby Im[_jdme_a jZd e_]Jdbo b aZ[he_\Zgby k_jrp2Zkldgdbfh kgbfdh\
ebggufb aZ[he_\Zgbyfb b ZghfZebyfb gZ[hj “Zgguo khe®_j bl j_gl]_gt
ghklvx a”“hjh\uo iZpb_glh\

Bkoh?rgu_ bah[jZz  _gby [ueb azZ]jm _gu \ g_h[jZ[hlZgghf klZzg"Zjl_ "
NZevg_cr_c jZ[hlu dZ"~h_ ba gbo [ueh ij_h[jZah\Zagh\ZghjfZ] SQJ k bl
ke_"mxs_c ihklh[jZ[hldb

1. < _jogb_gb gb_ agZq_gbc ibdk_e _c ',&20 [uebbh[j_aZgu WIh

eh bkdexgblv hg_gv | _fgu_ beb hq_gv yjdb_ ibdk_eb dhlhju_ fh]
rmf b g_ g _klb ihe_aghc bgnhjfZpbhb
2. ljhba\_"~ gh ebg _cgh_ fZbkrlZdgh\Zgbc ibdk _e ¢ ',&20 “ey khh
\_IklI\by ~bZiZzahgmWlh h[_ki_qbeh klzZzg~ZjlbazZpbx[bah[jZ  _gbc b
e _]Jgbeh bo "Zevg_crmx h[jZ[hldm

3.>ey khhiI\_Ikl\by h]jZzgbqg_gbyf gZ[hjZ ~Zgguo .DJJOH jZaf_j bah]
baf_g_g “"hibdk_e_c ih dhjlhljdhgc. kZ "ebggZy klhjhghZ fZkrlZ[b]j
\ZeZkv ijhihjpbhgZevgh

GZ[hj "Zgguo kh” _jjb¢l] _gh\kdbo kgbfdh\ g _eh\_q_Kdhc ]Jjm~ghc d
db dzd \ ijyfhc njhglZevghc 1Zd b \ [hdh\hc eZl_jZevghc ijh_dpby

>ey h[_ki_q_gby kbkl_fZlbaZpbb b kkzZghbZjlh abdplhly fdibo bah
jZ _gbc \ gZ[hj_ Ndbeguanb_lky ke_"mxszZy kljmdImjz

KjzZ\g_gtBomparison) ij_~gZagZq_gu ~ey kjzZ\g_gby |I_dmsbo bah[jZz _g
ij_~u"msbfb kgbfdzZfb iZpb_glZz qlh ihalhey_1I \uy\blv bmaf_g_gby hp_
dm aZ[he_\Zgby bglwklw_df_gy fhc |I_jZibb Kjz\g_gb \ fh _|I hkms_k
eylvky k ihfhsvx ZgZebaz zZgzZfg_azZ iZpb_glZz b khihklzZ\e_gby j_gl]
bah[jZ  _gbc ihemg_gguo \ jZagu_ fhf _glu \j_f _gb
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IhdZaZzZghgication) mdZau\zZxl gZ ijbgbgm \uiheg _gby j _gl]_gheh]lbqg_|
bkke ~h\Zgby >Zgguc Zljb[ml kh”_j bl bgnhjfZpbx h kbfilhfZzo ij_"il
aZlhe_\Zgbyo b p_eyo ijh\_~ _gby bkke_"~h\Zgby Bg”bdzZpby ihfh]z_lI
db_ dhgdj_Ilgu_ ~Zggu_ b iZlheh]bb \jZgb bkdZeb ijb ZgZeba_ kgbfdz

H[gZjm _ghkindings) kh”_j Zlgdh_lgu_ ~Zggu_ \uyle_ggu_ ijb ZgZeba_
j_gll_ghljzffu ]jm~ghc de_Idb < wlhf jZa”_e_ hibku\zZxllky kljmdImjZ
db jzZaf_ju hjl]Zgh\ \uyle _ggu_ baf _g_gby himoheb bgn_dpbb [|jZ\{
iZlheh]bb J_ameviZlu ij_"klZ\eyxlky hjykghey bhlhkighoe gby ih
gh]lh ihgbfZgby khklhygby iZpb_glZz

AZdexq_dmpression) ij_"~klZ\ey_ | kh[hc h[h][s_ggh_ azZdexq_gb_ h j_g
gheh]bg_kdhf bkke_~h\Zgbb <dexqZ_I| \ k_[y "bZ]ghaw ij_"~iheh _gb
pbb ki_pbZebklZz hkgh\Zggu_ g&_jhadehyZIZddeklq_gbj fh _| kh"_
“Zlv bgnhjfZpbx h \_jhylguo "bZ]ghaZo j_dhf_g~h\Zgguo e_q_[guo f_
g_h[oh~bfhklb ijh\_~ _gby ~"Zevg_crbo bkke_"h\Zgbc ey mlhqg_gby Kk
_glZz

F_"bpbgkdb_ ij_~f_Ilgu_ jveSH) dMedical Subject Headings) + wlh
klzg~Zjlbabjh\Zgguc |_aZmjmk jZajzZ[hlZgguc b h[gh\ry_ _fuc GZpbhy
pbgkdhc [b[ebhl_dhc KR: bkihevam_fuc “ey bg”~_dkbjh\Zgby b kbkl_
"bpbgkdbo b gZmqgguo im[ebdZpbc < hibkZgbb f_~bpblwkdbo bah[jZ  _
f_ gy_Ilky "ey mdHBEgdighguo |_jfbgh\ hlghkysboky d iZlheh]lbyf hj]zg
ijhp_"mjzf

LZ[ebbZ
ljbf_j hlq_I1Z ey j_gl]l_ghl]jzffu ]Jjm~ghc de_Ildb
GZbf_gh\Zq HibkZgb_ HibkZgb_
ijbagzdz gZ Zglebckdhf yaud_ gZ jmkkdhf yaud_
Comparison Chest radiographs XXXX J _gl]_gh]jZfm2dhc de_Idb ;;;;
Indication XXXX -yearold male, chest pain Fm'gbgZ ;;;; e | [hev \ ]jm”b

DzZjrbhf_"bZklbgZevgZy |I_gv \
ih jZaf_jm b dhglmjzf E_]dba d
"m\Zxlky [_a ijbagZdh\ hgzZ]h\{

The cardiomediastinal silhouette is within
normal limits for size and contour. The lungs
are normally inflated without evidence of fog

Findings airspace diseaspleural effusion, or pneuoa az (hegbc ie_\jzevghlh \uihln .
thorax. Stable calcified granuloma within the leh szzd l\(Z\ .KOI z [2 eAvhgeZ y i dzz\il\ﬁ ﬁ begb]J(
right upper lung. No acute bone abnormality dhKl gh c_iJZ Igh_e hbb _g ] \uyle g_h
. . Hkljh]h dZj*"bhimevfihgZevgh]h
Impression No acute cardiopulmonary process \uyle gh
MeSH Calcified Granuloma/lung/upper lobe/right ,I\theeyv rI)Jng\ gjyh \ZggZy Jizgme_fZ e

J _gl]_gh\kdb_ kgbfdb ]Jjm~ghc de_Idb ihemqg_ggu_ 24 debgbqg_kdbc
jZdl_jbamxlky \ZjbzZ[_evghklvx jZzaf_jh\ jZaj_r_gby dhgljZklghklb b
nZdkh Ij_"\Zjbl_evgZy h[jZ[hldZ gZijZ\e_9gZ gZ klZg™"ZjlbaZpbx ~"Zggu
gb_ rmfh\ qlh ih\urZ_I| wnn_dlb\ghklv h[mqg_gby fhN1H. ¢ Jem[hdh]h h]

Klzg~rZjlgu_ f_Ih”~u ghjfZebaZpbb \dexqzZxl

+fZkrlZ[bjh\Zgb_ agZq_gby ibdk_e_c ijb\Wil*rylky d *bZiZahgm

tklzZzg”"ZjlbaZpby agZq_gby ibdk_e_c fzkrlZ[bjmxlky k bkihevah\Zc

agZq_gby b klzg”~Zjlgh]lh hidehg_gby

+fZkrlZ[bjh\Zgb_ jzaf_jh\ bah[jZz _gby fZkriZ[bjmxlky ~h _~bgh]h

gZijbf_j Tibdk_e_c¢ k khojzZzg_gb_f khhbghr_gby klh
+bgl_jiheypby ijbf_gy_ Iky ey baf_g_gby jZaj_r_gbh bah[jZ _gby i
Abfhklb

:m]f_glZpby “"Zgguo bkihevam_ |ky *ey m\_ebqg_gby h[t fZ h[mQqgZxs
memqgr_gby h[h[sZxs_c kihkh[ghk@® fH§Zeijcrihez]Z_|I| ijf_g_gb_ jz
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ebqguo ljZzdkmplbjc d bah[jZ _gbyf \jZs _gb_  k”*\b] baf &y gb_ fZkrlZ][Z
" gb_ baf_g_gb_ yjdhklb

Bale_q_gb_ ijbalggdmixsbc wlZi ihke_ ij_"\Zjbl_evghc h[jZ[hldb ij
klzZ\eyxsbc kh[hc ij_h[jZzah\Zgb_ bkoh”guo "Zgguo bahfjz  _gby \ dhfi
klZ\e_gb_j K~ gZb[he__ agZgbfmx bgnhjfZpbx “ey j_ r_gby ihklZ\
azZz”"Zqb < dhgl_dkl_ k\_jlhgguo g_cjhgguo k_I_c b IjZgknhjf_jh\ bale
dh\ hkms_kl\ey_|ky Z\IhfZlbqgq_kdb q_j_a kehb k_Ib

lj_™"\Zjbl_evgZy h[jzZz[hldZ |_dklZ b]jZz_1 \Z ' gmbiihehdbkltighrZjlbaz
"Zgguo WIh!l ijhp_kk 1Zd°_ ba\_klguc dzZd ghjfZebaZpby \dexqZ_
gZijZ\e_gguo gZ ijb\_~_gb_ I_dklh\uo *"Zgguo d nhjf_ ijblh*ghc “ey b
kbkl_fzfb h[jz[hldb _kl_kI\_ggh]h yaudZ b bgl_ee_dimgZevgufb kbkl_1
gufb & fZrbgghf b Jem[hdhf h[mqgq_gbb P_evx ij_~\Zjbl_evghc h[jZ[hld
m~Ze_gb_ g _gm - gh]lh kh”_j bfh]l]h ba |I_dklh\uo “hdmf_glh\ b ihemqg_g
guo hilbfbabjh\Zgguo "Nédly ZgZebaZz

H~rgbf ba i_j\uo wlzZih\ ij_"\Zjbl_evghc h[jZ[hldb dkley Iky hqgbklc
>Zgguc wlzZi \dexqZ_|I

+tm~"Ze_gb_ g_gm guo kbf\heh\ ki_pbZevguo kbfi\heh\ agzZdh\ ij_ib

+ijb\_"~_gb_ keh\ d gb 'g_:fm jkibghvw | _~bghh[jZzab_ ij_"~klZ\e_gby

keh\' b mijhsZ | ZgZeba

+mqg_|I| ki_pbnbdb f_~bpbgkdhc |_jZlgglydh]bbtkpghmgkdbo Z[[j_\b

Imj b I _jfbgh\ \Z guo ey ZgZebaZz

<Z gh mgblu\Zlv hkh[_gghklb f_~bpbgkdhc |I_jfbgheh]bb b ki_pbnb
[h\Zgby d |I_dklh\uf ~Zgguf \ dhgl_dkl_ f_~bpbgkdh]h lwvkke_"h\Zgby
gZy h[jzZ[hldZ “he gZ [ulv Z*Zglbjjh\gufzad *"dgzf b Ibizfk"Zgguo b
ihevam_fuo \ bkke_"h\Zgbb

Ihke_ ijh\_"~_gby hqgbkldb |I_dklZ ke_~mxsbf wlZihf ij_~\Zjbl_evghc
yley Iky Ilhd_gbazZpby nkehé Ipikl kibg] WIb f_Ih”~u ihavheyx!| kljmdl
jbjh\Zlv |1 _dklh\u_ ~Zggu_ bx\p™Mueblwedf glu ey ihke_Bmxs_]h ZgZe
aZ

Hp_gdZ dzq_kI\Z |I_dklh\uo “"Zgguo y\ey_ |ky djblbg _Z&db \Z guf Zki
qgZo k\yaZgguo k Z\lhfzZlbq_kdbf kharzZgb f f "bpbgkdbo aZdexq_ghbc
Ahklh\_jghklv \u\h”~h\ fhiml kms_kI\_ggbdaghkedbyly gZgbegbg

F_ljbdZ %/(8 %LOLQJXDO (YDOXDWLRQ 8QGHUVWXG\ y\ley_ Il
gZb[he__ ihimeyjguo f_Iljbd ey Z\IhfZlbg_kdhc hp_gdth dzZqg_kI\Z fZrb
NZ b I _dklh\hc ]_g jZpbb HgZ hkgh\ZgZ gZ \ugbke_ _gbd koh”kI\Z f_"/
guf | kdhf b h~rgbf beb g_kdhevdbfb wlZehggufb |I_dklZfb j_ n_j gkZf{
baf_jy_| dhebqg_klI\h khhigZZkshloke_ _~h\zZI_evgmiklelt\ b& ""m
wlbfb |_dklZfb b \u”Z_| hp_gdmbhil_Zétagh _Jkh\iz"_gb_

F_Iljbdz 528*( 50tiene® Onde¥ WX G\ IRU *LVWLQJ (YDOXDWLRQ \ |
%/(8 Zdp_glbjm_1 \gbfzZgb_ gZ iheghl_ UHFDOO Z g_ lhevdh gz
\dexqZ_I| g_kdhevdh \ZjbZglh\ |1AdbgZ dizkdgib)2Bff( 52 84(
mqgblu\zZz | "ebgm gZb[hevr_c h[s_c ih*ihkeZdhhz%/d8ghlul'bz |
hp_gdm hl ~h

0(7(25 OHWULF IRU (YDOXDWLRQ RI 7TUDQVODWLRQ ZLWK ([S
Ney ij_h~he_gby g _dhlhjuo h]jZzgbg_gbc %/(8 I|Zdbo dzd g_gm\kl\bl_
jy*dm keh\ b fhjnheh]bg_kdbf \ZjbZpbyf HgZh\u” D (7 (2B _gdm h
lu\Z _I Thqghklv b iheghlm Z 1Zd _ bkihevam_I| iZjZnjZagu_ khhI\_IkI\
Ney ih\ur_gby Ihgghklb hp_gdb

%(576FRUH ij_"~klz\ey_| kh[hc [he__ kh\j_f _ggmx fmljbdm hkgh\Z
[bgguo yaudhluo fh"_eyo IZdbo dzd Wb(5Z bplhHgbgb_f_Ijbd
% (576 FRUH bkihevam_|I wf[_~"bg]b keh\ qglh[u \ugbkehlv koh”~klI\h f_
\Zgguf b wlZehgguf | _dklzZfb gZ mjh\g_ kfukehluo ij_"klZ\e_gbc W]
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% (576 FRUH mqgblu\zZlv dhgl_dklmZevgu_ b k_fZglbqg_kldb__ Zki_dlu I_d
hkh[_ggh ihe_aghc ~ey az”~Zq ]~_\Z gu g_ lhevdh kbglzdkbqg_kdh_
khhi\_IkI\b_ % (576FRUH dzZd b ij_~u“msb_ f_Iljbdb \u~Z_I| hp_gdm h
Bkihevah\Zgb_ wlbo f_Ijbd “he gh [ulv “hiheg_gh wdki_jlghc hp_c
emqg_gby ihgghkhzie _gby h dzZzqg_kI\_ k]_g_jbjh\Zggh]lh |I_dklZz

6. Fh~ _ebjh\Zgb _

< "Zgghc jzZ[hl_ [ueb h[mg_gu g_kdhevdh \ZjbzZglh\ fh*"_e_c "ey Z
]_g_jZpbb hibkzgby j_gl]_gh]jzffu g_eh\_dzZ H~*ghc babi_j\uo jZzkkfhl,
Zglh\ y\ey |ky fh*_ev hkgbbdgdglhyj g»d** HgZ khklhbN ba Ij_o hkgh
guo dhfihg_glh\ \azZbfh”_ckl\mxsbo “ey ij_"kdZaZgby ke_"mxs_]h ke
\Zl_evghklb

WdkljZdlhj Zgletbrh\W UdYRW ijbagZdh\ bah[jZ  _gbc "Bkihevam_Ilky
\Zjbl _evgh h[mg-kglZggZy fh"_€v 9H[mqgq_ggZy 9gZ gZ[hj_ "~Zgguo

ImageNet.

ljhp_kkhj ihke_"h\zZl_evghkl_c <oh”gu_ |_dklh\u_ bhke_~h\Zl_evg
jh\Zgghc ~ebgueh\ h[jZ[Zlu\lZxlky keh f \kljZb\Zgby keh\ hlh[jZ Zx
dzZ ~h_ keh\h \' \_dlhjgh_ ij_"klZ\e_gb_

Lji_lvy gzZklv fh leliz\igy | kh[hc ~_dh”~_j Hg h[t_~bgX_I| \_dlhju ijb:
dh\ ba wdkljzdlhjz bah[jZz  _gbc b ijhp_kkZ ihke_"h\Zlhevghkl_c iml_
hi\_lklI\mxsbo we_f_glh\

G _kfhljy gZ j_ZebazZpbx ij_~eh _gghc Zjobl_dImju j amevIZlu fh"
\_ 9** hdZzaZebke g\mjbhlevgufb qglh h[mkeh\e_gh g Zdhevdbfb nZc
fb GZ[ex"ZeZkv |I_g”™ _gpby d ]_g_jbjh\Zgbx ih\lhjyxsboky njz]f_glh\
bfms_kI\_ggh mI\_j"~Zy h[ hlkmlkl\bb iZlheh]l]bc m bkkdé_~m_fh]lh iZpb
\h~*beh d bkdzZz _gbx hibkzZgby f_"bpblykddbodzahk& ~klb_d g_ij
\bevghc deZkkbnbdZpbb

< k\yab k \hagbdrbfb ijh[e_fzZfb ijb bkihevah\Zgbb flh*_eb 9** Kk i
g_ggufb \_kzZfb ,PDIJH1IHW J[ueh j_r_gh ijh\_klb wdki_pgbf_glu k ~jm]t
CheXNet.

&KH;1HW ij_"~klz\ey_| kh[hc k\_ghhxjgkmixvg kdjkihysmph ba
kehy >ZggZy g_cjhggZy k_Iv [ueZ h[mq_gZ gZ djmig_gr_f h[s_~hklImi
guo &KHUMWMWN; kh~” _jZs_ f [he_ _ njhglZevguo j_gl]_gh\kdbo bah[j
k -x jZaebggufb aZ[he>\Z@byFh"_ev &KH;1HW ij\lZ%e A hgtkd pfdjh
jh_ memqgr_gb_ ih kjz\g_gbx k fh*_evx 9** -ij ghg jframaXlZ\u ih
ebkv g_m~h\e_ I\hjbl_evgufbj_*kllZ\\e&_gu agZq_gby f_Iljbd dzZq_kI\Z "e
h[ _bo fh”_e_c¢ jZkkgblZggu_ ¢gbd WwegimjpZchgao iZpb_glh\

LZ[ebdZ
Hp_gdzZlibd dZq_kI\Z ey fh"_e_c 9** b &KH;1HW /670

F_1jbdZ VGG16 | ChexNet
BLEU-1 0.285 0.304
BLEU-2 0.210 0.220
BLEU-3 0.189 0.197
BLEU-4 0.145 0.158
ROUGEL 0.212 0.286
ROUGE?2 0.151 0.251
ROUGEL 0.161 0.222
METEOR 0.134 0.277

< ke_"mxs_c itklhhadZgby fh*_eb ] _g_jZpbb f_~bpbgkdh]lh aZdexq_g
bkihevah\zZgzZ Zjobl_dimjz ,QFHSWLRQY lzd _ ij_"\Zjbl_evgh h[m
A"Zgguo ,PDJH1HW
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Gb _ ij_"klZ\e_gh ij

gZcghlh iZzpb_glZz

Jbk
Bkoh~gh_ f_~bpbgkd
e _gh \ IZ[e

_"kdzazgb_ fh"_eb b k] _g _jbjhkhZggh_ aZdexq
j_glHgphghidddbhlhjh]lh bah[jZ: _g gZ jbk

J_gl]l_ghljzffz izpb_glz gz dhlhjhc ijh\h~behkv |_klbjh\Zgb_
j_\h” gZjjmkikdbc yaud “ey

h_ azZdexq_gb_ b i_

LZ[eb®Z

BkohAgh_ f_~bpbgkdh_ aZdexq_gb_

Bkoh”"ghdeadg gb_

| _j \h” gZ jmkkdbc yaud

the heart is normal in size atherosclerotic caldg
cations of the aorta the mediastinum is stable
there is again soft tissue density projected ovg
the right mid chest patients known large breas
mass the appearance issply stable to e+
creased from prior study the lateral projection
suboptimal as patient could not raise there is |
pleural effusion

K_j"p_ ghjfZevghlh jZaf_jz :l_jhkde_jhlbq
pbb Zhjlu Kj_~hkl_gb_ klZ[bevgh Kgh\Z g1
g% iehlghklv ijh_pbjm_fZy gz kj_"~gxx gqZkl
]im~rghc de_Ildb M iZpb_glZ ba\_klgZ [hevr
<g_rgbc \bA \ p_ehf klZ[be_g beb kgb™_g uh
"msbf bkke_"h\Zgb_f ;hdh\Zy ijh_dpby Km|
pb_gl g_ fh] vhimdim HIkmlkI\m_1I ie_\jZevg

< 1Z[e ij_~klZ\e_gh
de Idb b _Jh i_j_\hA

K]_g_jbjh\Zg

k]_g_jbjh\Zggh_ aZdexq_gb_

LZ[ebdZ

gh_ f_~bpbgkdh_ aZdexq_gb_ ,QFHSWLRQY

K]_g_jbjh\Zggh_aZdexg

| _j \h" gZ jmkkdbc yaud

the heart and pulmonary vasculature are withi
normal limits the lungs are clear the aorta is n
mal in size the lungs are clear there is no foca|
consolidation no pleural effusion or pneumoth
no acute bony findings or infiltrate there is no
focal airspae consolidation is seen or focal air
within the right middle and lateral views the
interval there is no focal airspace consolidatio
there are no acute bony abnormality or focal
consolidation the lungs are hyperinflated but
clear and cardiopulmonary silhette is stable th
lungs are clear or significant pleural effusion
there are no

K_j"p_ b e_]hgqgu_ khkm”?u \ ij_~_eZo ghjfuy
:hjlZ ghjfZevghlh jZaf_jz E_]db_ gbklu_ H
dhgkheb”Zpby HIkmlkI\m_1 ie_\jZevgubj%ad
HikmlkI\mx| hklju_ dhklgu_ baf_g_gby beb
hgzZlh\hc \ha“mrghc dhgkheb”~Zpbb \b~bfhgd
\uo ijh_dpbyo G_I hgZ]h\hc \ha”“mrghc dhg
juo dhklguo ZghfZebc beb hgzZ]lh\hc dhgkhe
\_glbebjh\Zghn qbklu_ DZj*bhimevfhgZewgu
e_g E_]ldb_ gbklu_ G_I kms_kI\_gghlh ie_|

Dzd fh gh azf_Iblv
| _dklz

+tKhklhygb_ Zhjlu
nbdZpbb
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ljh\_~_f kjZ\g_gb_ |I_dklh\
tJZaf_j k_j*"pZ hgbByhimbkZau\Zxl gZ ghjfZevguc jZzaf_j k_j*pZ
h[Z hibkZgby mihfbgzZxtgZgbmgb )\ Hkelwpghf
\ k]_g_jbtu\ggévguc jZaf_j

\ k]_g_jbjh\Zgghf hibkZgbb 1zd"_
Kh\iz~_gby

ih j_gl]l_ghljzff_

gZl[ex"Z_lky



+E_]Jdb_ h[Z hibkZgby mdZau\Zxl gZ hlkmlkI\b_ ie_\jZevgh]h \uihl|

dhgkhebbZphb

+KlZ[bevghklv h[Z hibkZgby mdZau\lzZxl gZ klZ[bevghklv f_~bZklbg

imevfhgZevgh]lh kbemwlZz

JZaebgby

tHibkzZzgb_ baf_g_gbc \ e_]J]dbo bkoh”gh_ hibkzZgb_ mihfbgz_1 f

iehlghklv \ ijZ\hc qzZklb ]jm~b k\yazZggmx k ba\_kkghc fZkkhc fhe

au |h]~rzZ dzd k]_g_jbjh\Zggh_ hibkzZgb_ mdZzZau\zZ_h gZ gZebqgb_ \

kl_c \ ijz\hc gZklb Jjm~ghc de_Idb

+tEZ|_jZevgZy ijh_dpby bkoh”gh_ hibkzZgb_ hilf_qZ_I| km[hilbfZev

eZl_jZevghc ijh-dpBbd_bYreafh ghklb iZzpb_glZ ih*"gylvhjmdm \ k]

\Zgghf hibkzZgbb wlZ bgnhjfZpby hlkmlkI\m_]I

+>hihegbl_evgu_ k\_~ _gby k]J_g_jbjh\Zggh_ hibkZgb_ kh”~_j bl bg

e_]hgguo khkm~Zo ]bi_j\_glbeypbb e_]Jdbo hlkmlkl\bb ig_\fhlhjz

dhklguo iZlheh]bc dhlhjhc g_| \ bkoh~ghf hibkZgbb

Klg_jbjh\Zggh_ hibkzgb_ \ p_ehf khhI\_IklI\m_I bkoh”~ghfm hibkzZghb
bl g_dhlhju_ g_lhqgghklb b "hiheg_gby Fh”_ev ,QFHSKWLRQY mki_r
gh\gu_ we_f_glu j_gl]l_gh\kdh]h kgbfdz I1zZdb_ dzd jzaf_j k_j*pZ kh
gZebqgb_ ie_\jZeviglgh \mgZ]h\hc dhgkheb”Zpbb ey ~Zggh]lh ijbf_jz |
hgz g_ kfhlez i_j_~Zlv ki_pbnbdm fy]J]dhldZgghc iehlghklb \ ijzZ\hc (¢
de Idb b g_ meh\beZ bgnhjfZpbx h dZq_kI\_ eZl _jZevghc ijh_dpbb

LZd _ [ueh bkke_"h\zZgZ \hafh ghklv ijbf_g_ abhyggl\c jkndbhc
&KH;1HW gZ hkgh\_ iZcieZcgZ ij_~u”ms_c fh”"_eb < wlhc j_ZebaZp
mijZ\ey fuc j_dmjj_glguc [ehd *58 Ilhemqg_ggu_ j_amevlZlu ~ey iZpb
ghljzffz dhlhjh]lh bah[jZz _g@d _gkljble _gu8. 1Z[e

LZ[ebpZ
K]l_g_jbjhyhg f_"~bpbgkdh_ aZdexq_gb_ &KH;1HW

K] _g_jbjh\Zggh_aZdexq_ghb | j \h” gZ jmkkdbc yaud

cardiomediastinal silhouette is normal limits bibasilar | DZj*bhf_~bZklbgZevguc kbemwl \ ijZ/
atelectasis or hemothora no pneumothora or pleural eff aZevgZy Z1_e edlZabyihgZzdk HIkmlklIh
sion the heart size is within normal limits pulmonargva| IhjZdk beb ie_\jZevguc \uihl K_j*pa
cularity is normal there is no pleural effusion therensu | f_jh\ E_]lhqgu_ khkm”~u ghjfZevgu_\
remarkable visualized bony findings or pleural effusion{ jZevguc \uihl G_ \uy\e_gh baf_g_§gbgd
pleural effusion or focal alveolar consolidation no evidel jZevghf \uihl_ beb hqzZ]lh\hc Zev\_IZey
of pbb G _ | ijbagzZdh\

KjZ\gb\Zy bkoh”~guc | _dkd kljZ]e jbjh\Zgguc fEJeh \uy\blv

ke _"mxsb_ koh”klI\Z
tJZaf_j k_j*pZ h[Z hibkZgby mdZau\zZxl| gZ ghjfZevguc jZaf_j k_j"
+KlZ[bevghklv h[Z hibkZgby mdzZaulzZxl gZ klZ[bevghklv f_~bZklbg
f "bZkkbegvgh]h kbemwlZz
+tHIkmlkI\b_ ie_\jZevgh]lh \uihlZ h[Z hibkZgby mdZ&u\Zxl gZ hlkm
jZevgh]lh \uihlZz
JZaebqgby
+tHibkzZgb_ baf_g_gbc \ e_]Jdbo bkoh~gh_ hibkzZgb_ mihfbgz_I| f
iehlghklv \ ijZ\hc qZklb ]jm~b k\lyaZggmx k @ghckigkc fZkkhc fhe
au Ih]~"zZ dzd k]_g_jbjh\Zggh_ hibkZgb_ mdzZaulZ | gZ [b[ZaZev(d
beb ]_fhlhjzdk
+tKhklhygb_ Zhjlu bkoh~gh_ hibkZgb_ mihfbgZ_ | Zlbjhkde_jhlbg_k
dZpbb Zhjlu \ k]_g_jbjh\Zgghf hibkZgbb wlZ bgnhjfZpby hlkmlklI\r
+>hihegbVvge k\_~ _gby k]_g_jbjh\Zggh_ hibkzZgb_ kh”~_j bl bgnhiji
e _]hgguo khkm~Zo hlkmlkl\bb ig_\fhlhjZzdkZz g_agZgbl_evguo dt
gbyo b Zev\_heyjghc dhgkheb~Zpbb dhlhjhc g_|I \ bkoh”~ghf hibkZz
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‘gZebabjmy ihemqg_gguc |_dkl fh gh ipbklbod MujthVzgog kgl hi

kzgb_ g_ khhI\_lkI\m_1I bkohrghfm hibkzZgbx Fh”_ev g_ kfhleZ ijZ\be
hkgh\gu_ we_f_glu j_gl]l_gh\kdh]h kgbfdzZ b g_ khojzglZezZ dhgl_dkl b
gby Fh” _ev ijhba\_eZ g_kdhevdh g_\ _jguo mlI\_j°~ gbZl |Zdbo dzZd |
e_dlzaby beb ]_fhlhjzdk dhlhjhc g_I \ bkoh~rghf I_dkl_

Fhr _ev ,QFHSWLRQY \u”~ZeZ [he__ lIhggh_ hibkzZgb_ k f_~bpbgk
ohly b ~h[Z\beZ g_dhlhju_ "“hihegbl_evgu_ k\_~_gby Fh”_ev &KH;

hrb[db \ "bZ]ghklbd_ g_ kfhlkex§zkuhag2Z|Vf_glu bkoh~gh]h hibkzZgby

?s__h”bg ba \ZjbzZglh\ j_ZebazZpbb fh*_eb ey ]_g_jZpbb f_~bpbgk
dexqgZeky \ kha”rZgbbyalbambhev dgh”r _eb k ijbf_g_gb_f Ijggknhjf_jghc Z
obl_dIimju HgZ khklhbl ba “"\mo dexq_\uo dhfihg_glh\

<bamZevgdbh”wj dZd b \ ij_"u“msbo \ZjbZglZo ij_"gZagZq_g "ey &
ijbagzZdh\ ba bah[jZ ' _gbc a”_kv bkihevam_Ilky fh*_ev 6ZLQ 7UDQV
kehc dezZkkbnbdzpbb m~rzZey_ |ky \ j_amewifZligur M dihgnipgz_lky
agZdh\ ey dZ ~h]lh bah[jZ _gby

Yaudh\Zy fh”*_-evbk3evam_I|ky “ey ]_g_jZpbb hibkZgbc bah[jZ _gb

ijbgbfZz | gZ \oh” \eh™ _gby bah[jZz  _gbc b Ihd_gh\ h[t_“bg _gguo \f_
]l_g_jbjm_1 hig_l 1_j_”~ gZqZehf hkgh\ghh™\h]jmg_Ilklyy*hhimqg_gbx
gZ dhjimk_ |_dklldp\ulo\ >Zgguc wlZi ihalhey_ | memqgrb® kihkh[ghklv

]_g_jbjh\zZlv k\yagu_ eh]bqgq_kdb h[hkgh\Zggu_
\Zggu_ d ki_pbnbd_ ij_~f _Ighc h[eZklb

Fhr _ev ijh_dpbb ij_~klZ\ey_| kh[hc ebg_cguc kehc k Zdlb\Zpbhgg
]bi_jhebqg_kdbc 1Zg]_gk Hg ifh_jogoim wf[_~"bg]b bah[jZz  _gbc gZ
768 f_jgu_ wf[_~"bg]lb kh\f_klbfu_ k yaudh\hd¢ frh "k eiaXh%$8/& f
N _eb ijh_dpbc \_dlhjgu_ ij_"klZ\e_gby bah[jZz  _gbc ijb\h*ylky d Ihfm |
kI\m \eh™_gbc qglh ly \ed _gdht2*37

QlhJu hp_gblv kihkh[ghklg *d7h\zZIv f_"~bpbgkdb_ hlg _lu [ue ijh\
N g wdki_jbf_gl \ dhlhjhf \ dZqg_kI\_ \oh~guo "Zgguo bkihevah\Zebk
keh\ ba j_Zevguo f_"bpbgkdbo aZhleixevabc |*B\Vhx kihkh[ghklv ij_
kdZadilv ke_"mxsbc Ihd_g gqglh[u k]_g_jbjh\ZIlv iheguc hlg_l dhlhjuc i
kljmdImj_ ihoh™ gZ j_Zevgu_ f_"bpbgkdb_ aZdexq_gby

Gb™_\1Z[éjb\_~» gu g _dhlhju_ ijbf_ju j_amevlZlh\ yaudh\hc fh”_eb

LZ[eb®Z

f "bpbgkdb_ aZdexq.

K] _g_jbjh\Zgguc |_dkl fh~- eilxk&37Ihgghkljhcdb

Bkoh”gh_ aZdexqg_d K] _g_jbjh\Zggh_aZde | _j \h” gZ jmkkdbc y

The cardiac and mediastinal silho
ettes are unremarkable. The lungs a
well expanded and clear. There are
focal air space opacities. There is ng
pneumothorax or effusioThe bony
structures of the thorax are intact wit]
no evidence of acute osseous abno
mality.

The cardiac and mediastinal silhouetf K_j*_qgZy b kj_"hkl_ggi
are normal in size and contour. The | x| ghjfZevgu_ jZaf_ju b
lungs are clear, without evidenceof | E_]Jdb_ ijhajZqgu [_a ij
infiltrate. There is no pneumothoraxof bgnbevljZpbb G_I ig_\fl
effusion beb \uihlz

The lungs are clear bilaterally. Spéci
cally, no evidence of focal consadid
tion, pneumothorax, or pleural eff
sion.. Cardio mediastinal silhouette i
unremarkable. Visualized osseous
structures of the thorax are without
acute abnormality

The lungs are clear bilaterally. Spécif
cally, no evidence of focal consadid
tion, pneumothorax, or pleural effusio
Cardio medhstinal silhouette is uer
markable. Visualized osseous structu
of the thorax are without acute albno
mality

E_J]db_ ijhajZqgu k h[_b
HlikmlklI\mxl| ijbagZdb hq
dhgkheb”Zpbb ig_\fhlhj
ie_\jZevghlh \uihlzZz K_j
kj_~hkl_ggzZy_la gblheh]b
kdbo baf_g_gbc <bamZg
dhklgu_ kljmdIimju ]jm~g
[_a ijbagZdh\ hkljh]lh ih

Stable mild thoracic levoscoliosis.
Stable cardiomegaly. Multiple sea
tered round calcific densities XXXX
represent old granulomatous diseas

No pneumothorax or pleural effusion

Stable mild thoracic levoscoliosis.&St
ble cardiomegaly. No focal consadid
tion, pneumothorax or large pleural
effusion

KlZ[bevgZy e_\EZhjedggy
kdhebha ]Jjm~ghlh hl~rge?
gbdzZz KlZ[bevgZy dZj"b
HlikmlklI\mxl| ijbagZdb hq
dhgkheb”Zpbb ig_\fhlhj
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Bkoh”"gh_aZdexqg_d K]_g_jbjh\Zggh_aZzZde Il _j_\h~ gZ jmkkdbc y
No focal consolidation. Moderate djmigh]lh ie_\jZevghl]lh \u
degenerative changes of the thoraci
spine.

J _amevlZliu ihdZzazZebkidqllbhh{8Z 1_g_jbjh\zZlv I_dklu ihoh b_ gZ j_Ze
gu_ f pibgkdb_ hig_lu gh ijbkmlkI\mxI| hrb[db \ hljZz " _gbb debgbq_kdb
gbc GZzijbf_j \ hlg_I_ k]_g_jbjh\Zzgghf ih ih*"kdZad_ 6WDEOH
OHYRVFROLRVLV hikmlklI\m_1| hibkzZgb_ fgh _kl\_gguo dZevpbnb
bkohr"ghf aZzdexq_gbehfGh_amevIiZiu bkke_~h\Zgby ~_ fhigkljbjmxl ihl_g
Ze bkihevah\Zgbyey3]7_g_jZpbb f_~bpbgkdbo hlg_Ih\

< I1zZ[e ij_"~klz\e_gh k]_g_jbjh\Zzggh_ f_~bpbgkdh_ -aZdexq_gb_ \
yaudh\hc fh”_evx

LZ[ebpZ
K]_g_jbjh\Zggh_ f_"bpbgkdh_ aZdexdyal dh by ihZe ey

K]_g_jbjh\Zggh_aZdexq_gb | _j_ \h” gZ jmkkdbc yaud

Heart size is normal. Lungs are clear. No pneumonia; eff JZaf_ju k_j*pZ \ ghjf_ E_]db_ gbkly
sions, edema, pneumothorax, adenopathy, nodules erm ijbagzZdb ig_\fhagbiblZz hli_dzZ ig_\fhl
es. Z~_ghiZlbb ma_edh\ beb h[jZah\Zgh

Kl_g_jbjh\zZgguc hlqg_I ~_fhgkljbjm_I| kms_kI\_ggu_ tlebgby hl wlZe
N _ev dhjj_dlgh hij_~_ebezZ ghjfZevguc jZzaf_j k_j*pZ h~rgZdh g_ kfh]e
jhkde_jhlbg_kdb_ dZewplunbdfZldhddzZzggh_ h[jZah\Zgb_ \ ijZ\hc iheh\b
]im~rghc de_Idb Fh gh aZdexqgblv qlh k]_g_jbjh\Zgguc hlg_1I ij_"klz
h[h[s_ggh_ hibkZgb_ [_a mqg_IlZ ki_pbnbqg_kdbo gZ[exZ _gbc ijbkmlkl
ehgghf hig_I_ Ih~h[gh_ dzZq_klI\h hibtukgby o B\hhihé gfai K ]_g_j
pb_c hlg_Ih\ ih bah[jZ _gbyf fhiml [ulv kl\yaZgu k \bamZevghc dhfihg
Z bf_ggWIN Bansformer.

< |Z[eij_"klZ\e_gu k\h*gu_ agZq_gby f_ljbd dZq_kI\Z jZzkkfhlj_ggu
\ "Zgghc jZ[hl_

LZ[eb®Z
F_ljbdb dx§\Z ~ey jZkkfhlj_gguo fh"_e_c

F 1jbdZ VGG16 | VGG16 (CheXNet) | Inceptionva D(ecr;feeg\fg)m V'S'ORA'Bgre‘?“age
BLEU-1 0.285 0.304 0.303 0.342 0.202
BLEU-2 0.210 0.220 0.199 0.223 0.114
BLEU-3 0.189 0.197 0.131 0.146 0.074
BLEU-4 0.145 0.158 0.084 0.093 0.049
ROUGE1L 0.212 0.286 0.467 0.422 0.407
ROUGE? 0.151 0.251 0.191 0.131 0.174
ROUGEL 0.161 0.222 0.344 0.303 0.293
METEOR 0.134 0.277 0.287 0.272 0.213
BERTScore 4 n 0.825 0.836 0.882

Ba "Zgghc IZ[ebpu \b2rgh qlh fh”_ekeN&tR2H KWH RIHYWZ biHH Q
aZeb gZbemqrb_ j_ameviZlu

AZdexqg_gb_
< oh”_ bkke_"h\Zgby [ueb jZajZ[hlZgu b ijhl_klbjh\Zgu fh”_eb "e

f "bpbgkdbo aZzdexqg_gbc ih j_gl]_gh\kdbf kgbfdzf ]Jjm~ghc de_Idb k b
g_cjhgguo k_I_c¢c Hkgh\gu_ whihj\dbegdXéjlncdm fhr_e ¢ |Zdbo dzd
9 ** ,QFHSWLRQY b &KH;1HW Z IZd yajzsi?d |t \bamgZekgh
gh\_ 6ZLQ 7UDQVIRUPHU b *37



J amevlZlu ihdZzaZeb qlh fh”_eb bkihevah\Zggu_fey ] g _jZpbb
ezZ"Zxl jZaebqghc klI_i_Ildvxb Ihhggdtklu ,QFHSWLRQY ijh~_fhgkljbjh\:
emqgrmx kihkh[ghklv d jzZzkihagzZ\Zgbx hkgh\guo f_~bpbgkdbo we_f_gl
kdbo kgbfdh\ IZdbo dzd jzaf_j k_j*pZ b khklhygb_ e_]dbo gh hgZzZ t
bgl jij 1Zpb_c [he__ keh ' guo b ki_pbobdKldploHW Zbdhhwab h[eZ"ZeZ
\ukhdbf mjh\g_f jZzkihagzZ\Zgby h”ghkeh\guo njZza 1Zd’j_ g_ \k_]*Z dh
ij_Ibjh\ZeZ [he__ keh'gu_ f ~“bpbgkdb_ -yaZwgdgh\Zy<ftthamZevdbte
gZxsZy 6ZLQ 7UDQV-IRUKHAR DeZ3ithl_gpbZe \ ]_g [ghmbd_dklh\
j_Zevguf f_~bpbgkdbf hlg_I1zZf gh 1Zd _ bf_ezZ k\hb g_"hklzZldb 1zdb
\Z'guo debgbq_kdbo ~_1Ze_c

< p_ehf j_amevlZlu ihM\_j"~zZxl qlh bkihevah\Zgb_hg_cjhgguo k_|I
fZlbg_kdhc ]_g_jZpbb f_"bpbgkdbo aZdexq_gbchlbfgphZa&gZgbl_evgu
[j_[m_1I "Zevg_cr_]lh memqr_gby b *hjZ[hldb "ey “hklb _gby debgbq_Kk
mjh\gy lhgqghklb b iheghlu <ukhdb_ agZq_gby %(576FRUH mdZau\zxl
k_fzZglbg_kdmx koh _klv k bkoh”rgufb I_dklzZfb qglh ih®I\_j"~Z _ | ihl_gp
\']_og_jZpbb hkfuke_gguo f_"bpbgkdbo hig_Ih\

>ey ih\ur_gby lhgghklb b iheghlu ] _g _jbjm_fuo aZdexq_gbc g_h[o
\h~blv "Zevg _crb_ bkke "h\Zgby b hilbfbaZpbx fhr_e ¢ \dexqZy

tjZkrbj_gb_ h[mqgZxs_]h gZ[hjZ ~Zgguo

+rhjZ[hldm Zjobl_dImju fh”relhcihgpf&mby b bgl_jij_IZpbb keh

guo f_“~bpbgkdbo “Zgguo

tbgl_]jZpbx k kms_klI\mxsbfb debgbqg_kdbfb bgnhjfZpbhggufb kbkl_

ihalhebl wnn_dlb\gh bkihevah\Zlv jZajZ[hlZggu_ fW*_eb \ f_~bpb

Ibd

+l_klbjh\Zgb_ fh”*_e _c¢ \ j_Zevguokedbihphg kehbtp_gdb bo ijzdl

qg_kdhc ijbf_gbfhklb b \uy\e_gby *“hihegbl_evguo h[eZkl_c "ey me|

>ey \bamZAewghh\hc fh”_eb ihfbTBQMIRUPHU fh ' gh bkihevah\Zlv
Ajm]lb_ kh\j_f_ggu_ b fhsgu_ Zjobl_dImju ljZgknhjf_jh\ b fh*_e_c dhfi
ajgby \dexqzZy '(75 'HWHFWLRQ 7UDIRUPHU &RQY1H;W b 8

G _kfhljy gZ Ih qglh fhrikedzZa3Z7eZ ~h\hevgh g_iehob_ j_ameviZIlu ih
Ilhgdhc gzZkljhcdb fh gh jZzkkfhlj_Iv bkihevah\zZgb_ [he__ kh\j_f_ggu
yaudh\uo fh”_e ¢ hkh[_ggh\ukbedhbfhx&dkh” bl _evgu_ \ugbkebl_evgu_
fhsghklb d dhlhjuf \ jzfdZo bkke_"~h\Zgby m f_gy g_ [ueh ~hklmi
GPT-3, T5 (Textto-Text Transfer Transformer), BART (Bidirectional and AdRegressive
Transformers), PaLM (Pathways Language Mod&l)Zd~bkihevah\ldAgMA2 bg_
ANZNgih_"MklZ\e _ dlgaVA3.

<g_"j_gb_ wlbo fh" _e_¢c b bo Z~ZilZpby ~ey f _~“bpbdkdbo azZz*Zq Ij_
| _evguo bkke_ _~h\zZgbc b I_klbjh\Zgby h~gzZdh hgb fhlml klZlv hkgh\
\ukhdhwnn_dlb\guo kbkl_f zZ\Ihfgaphgbkidhddbgkdbo aZzdexqg_gbc
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<\_"_gb_

< gZklhys__ \j_fy \hijhku h[_kiZlgghollyp b abhnn_dIib\&hklb 1jZg
ihjlguo dhffmgbdzZpbc y\eyxlky h*"gbfb ba gZb[he__ agZgbfuo b ZdImz:
"hjh ghlh ohayckI\Z Jhkkbckdhc N_*~_jZpbb JZal\blb_ h ogheh]bc b n
fh{bevgh]h IjZnbdZ Ij_[mxl g_ lhevdh mkh\_jr_gklMh\Zggtoc bgnjZkljm
wnn_dlb\gh]h mijzZz\e_gby b h[kem b\Zgby “hjh guo kbkh_f < ~Zgghf ¢
[mx \Z ghklv ijbh[j_IZ_I ijhp_kk I _ogbg_kdh]h mqgqzlZ b iZzkihjlbaZpbb -

ljh\_~ gb_ ~Zgguo f_jhijbylbc g_ lhevdh ij_~hklZ\ey_| \hafh ghklv
b kbkl_fzZlbaktphwbbhghc bgnhjfZpbb h | _ogbg_kdhf khklThygbb ~hjh] b
guo khhjm _gbc gh b h[_ki_gb\Z_I hkgh\m ~ey ~Zevg hcr_]h jZpbhgZz
\Zgby kljhbl_evkI\Z j_dhgkljmdpbb j_[lhglZ b kh”_j Zgby

GZ k_]h~rgyrgbc ~_gv "ey hkms_kl\e_gby\kZggae_fijjhfijbylbc
gyxlky I_ogheh]db niktzfdb kh\f_klgh k kbkl_fzZfb *36 B =EHG:KK HA~
dh ZgZeba IZdbo "Zgguo hklzZzlky Ijm~hzfdbf ijhp_kkhy dhlhjuc azZq:
_Iky \jmggmx Lzdbf h[jZzahf ZdImZevghklv “Zggh]lh bkke_"~h\Zgby h]|
r_gkiWzgb_f ijhp_kkZ ZgZebaZzZ ih"h[guo "Zgguo imlzf mkdhj_gby _]h "
ih\ur_gby wnn_dlb\ghklb

GZklhysZy jZ[hlZ gZijZ\e_gZ gZ jZajZ[hldm _~bgh]h Ze]hjblfz ihk
j_rZxs_lh dzd az~Zgm jZkihagzZ\zZgby “hjh’guo agZdh\hlZd b az*"Zgm
\Z»by \ djb\hebg_cghc kbkl_f_dhhj*bgzl [Blkke_"m_fhc ~“hjh]b

ljhp_kk jZkihagzZ\Zgby "hjh gh]lh agZdZ eh]bg_kdb fh'gh jZza~_eblv
guo wlziz

1)~ _1_dlbjh\Zgb_ h[eZklb ij_"ihez]zZ_fh]h jZzkiheh  _gby agzdZz

2)deZkkbnbdzZpby h[{gZjm _gghlhkklagdd<Z \]tkkhghf_jhf ih klzZzg”"Zjlm

=HK: @ b agzZq_gb_f hij_~_ ey fhc \_ebgbgu kdhjhklb fZkku m

Kms_kl\mxsb_ f_Ih~u j_r_gby az~Zgqb ~_|_dlbjh\Zgby agZdh\ ~hjh"
gby fh gh jZza”~_eblv gZ hkghMyu_ dzZIl_]hjbb

tw\jbklbq_kdb_fae]hjbl

+f_Ih~u gZ hkgh\_ deZkkbqg_kdbo f_Ih~h\ fZrbggh]h h[mqg_gby

+f Ih~u gZ hkgh\_ Jem[hdbo k\zjlhgguo g _cjhgguo k_ | ¢ =KGK

DZ ~uc ba wlbo ihcoh~h\ bf__1 k\hb ij_bfms_kI\Z b g_"hklzZldb L_
Ney j_r_gby ihklZ\e_gguo azZ”~Zq p_ekkhenjanhaglv f\KhTthgbhkgh\Z
gu_gZ =KGK WIlh h[hkgh\u\Z_Iky ke_"mxsbfb nzZdlhjzfb
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1) =KGK h[ez”"Zxl| [he__ \ukhdhc
deZkkbq_kdbfb f_Ih~Zfb
2) =KGK mklhcgb\u d jZaebqguf
jZaetpgo “hjh guo kp_gZjbyo
3y h[mgzZykv gZ [hevrbo h[tzfZo “Zgguo =KGK kihkh[gu \uy\leylv ke
| _jgu b ijbagzZdb o0ZjzZdl_jgu_ "ey jZaebgguo \b h\ “hjh guo agzZd
< jzZfdZo "Zggh]lh bkke_"~h\Zgby ~ey ~_| _dlbjh\Zgby 'h[eZklb jZkihel
guo agZdh\ Admihlky =KGK Zjobl _dlmjyu@<2Z2¥ey deZkkbd@bdZpbb hJg
jm’_gguo j_]khr&khAK Zjobl_dimju OR[ELOH1IHW?9
>ey "hklh\_jghc hp_gdb Ihgghklb ihemq_ggh]lh j_r_gby bkihevah\z
NZggu_ kh[jZggu_ \ oh”_ijh_a~h\ ih ljzkk_ ft[jZeljgibc "hjh ' ghc eZ][

1.DZIl_]lhjbazZpby “hjh guo agzZdh\

K p_evx ih\ur_gby wnn_dlb\ghklb jZ[hlu f_Ih~Z ~ | _dlbjh\Zgby ba
\k_0o kms_klI\mxsbo agZdh\ "hjh gh]h "\b"_gby jhkkbckdh]h h[jZapZ \u
ih~rfgh™ _kI\ we_f_glu dhlhjuo h[ezZ~Zx| koh pfblhbafbZevigufb
f _ljbg_kdbfb ijbagzdzfb Kibkhd ~Zgguo ih~tghjb¥fbijddZal\Zgguo
klz\e_g \ 1Z[e

Ihgghklvx ih kjZ\g_gbx k w\jbklb:

IbiZf hilbq_kdbo bkdZ'_gbc \hag

LZ[ebpZ
Kibkhd \u”_e_gguo k_jbc agZdh\ *hjh gh]h “\b"_gby

GZbf_gh\Zgb _

<bamZevguc ijH

HibkzZgb_ijbagZz

HljZgbg_gby
(Prohibitory)

Djm]
k djZzkghc dZcf

lj_~mij_""~_gb
(Warning)

Li_m]hevgbd
k djZkghc dZcf

BgnhjfZpbhgg
(Information)

Kbgbc d\ZAjzl

lj_~ibkZgby .
(Mandatory) Kbgbc djm]
AZij_lu . :
(Stop) DjZkguc djm]
ljbhjbl_I @zeluc jhf[
(Priority) k [_ehc dZcfhd
lhf_oz I _j_\zjgmluc |j_m]
(Yield) k djZkghc dZcf
K_j\bkgu_ Kbgbc ijyfhmlhe
(Service) k [ _euf gZiheg_d

GZijZ\e_gby
(LaneDirection)

Kbgbc ijyfhm]jhe
k [ _eufb klj edZ

HIf_gu

(Cancel)

;_euc djm]

k qzjghc q_jlhg

L d khklz\ k_jbrax\ hg] j_~v hij_~_ey_ |ky \bamZevgufb ijbagzdzfb ~
guo agZdh\ hg g_ \k_]7Z kh\iz~Z | k khklz\hf>]j@ii LApbKZgguo =HKL
jZahf k_jby K _j\bkgu_ \dexgZ_| \ k_[y \k_ “hjh’gu_ agZdb ]jmiiu
1Zd”_ g_kdhevdh agZdh\ ba ]jmitubkBghju_kijghf_jZfbjih klzg"Zz
Im b

>Zgguc ih"oh” ihal\hey | ihkljhblv e_]dh jZkrbjy_fuc Zelhjblf jZkil
agzZzdh\ | d kbkl_fzZ kgzZzqzZezZ hij_~_ey_ | k_jbx agZdZ gZ hkgh\_ _]1h\
jbklbd Z azl_f deZkkbnbpbjrk_fbBlgmljb wlhc

2.1j_"ez]Z_fuc Zelhjblf

lj_~eh _gguc Ze]hjblf jZzkihagz\Zgby ~“hjh guo agzZdh\ nhjfbjm_1I it
|_evguc ijhp_kk h[jZ[hldb \oh~rgh]h dzZ~jZz b h[_ki_gb\ZmI| jZ[hIm ijhp_
"_gby deZkkbnbdzZpbb “hjh guo agZdh\ hlke_"b\Zgkyld[t_dlh\ \ \b"_
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_ jZkqzlZ bo f_klhiheh' _gbc \ujZz' _gguo dbehf_Iljh\ufb hif_IdZfb
ij_~"klZ\e_gZ ko _fZ jz[hlu ~Zggh]h Ze]hjblfz

Jbk Ko_fZ jZ[hlu Ze]hjblfZ jZkihagZ\Zgby “hjh guo agZdh\

JZajZ[hlZzgguc Ze]lhjblf khkdbkf ba oyhl Zih\

1.> |_d]Jb\Zgb_ b ij_"\Zjbl_evgZy deZkkbnbdZXhby_klgihhgh\
\ur_e_gb_f h[ezkl_c ij_"iheh bl_evgh kh”_j Zsbon "hjh 'gu_ ag:
s_klley_|ky bo ij_"\Zjbl_evgZy deZkkbnbdzZpby \ khhiI\_Ikl\bb k ij.
kibkdhf k_jbc WIm azZz*Zgm j_rZ | KiygdbhZewghghEihgogoe k_Ib
Zjobl_dimju <23BY

2. Hij_~_e_gb_ ghf_jzZ ih klZzg*"Zdma ZdkiblEhklb hl ijbk\h_gghc k

jbb h[gZjm™  _ggu_ “hjh gu_ agZdb deZkkbnbpbjmxlky \ khhiI\_TkI\l
kiI\hf bo gzZbf_gh\Zgbc>il@=HAKRLwIhI| ijhp_kki _hdb ZeZxpth h]

g_ggu_ fh™_eb g_cjhgghc k_Ib Zjobl|_#admg6].ORELOH1IHW9

3.Hij_~_e_gb_ agZg_gbc>eyelglgh\ hij_ ~ eyxsebdhd\Bdemx

gbgm ijhba\h”~blky deZkkbnbdzZpby \ khhI\_IlklI\bb k dhg_qguf fg
"himklbfuo agZg_gbc Wid_bfhy¥4gmh[mqg_gguo fh~_e_c g_cjhgghc
kK_Ib Zjobl_dIimju ORBmMal]LHW9

4. H[t_~bg_gb_ fgh  _kI\_gguo h[g&Zjm ewbd” glbnbdZpbb b hJ
_"bg_gby fgh _kI\Z h[gZjm _gbc h”gh]h b Ih]h “_ agzdz \ \b”_hil
k\yaguc Ij_d ijbf_gy_ kkyfhtkldbg]Zz

5.lhabpbhgbjh\Zgb_ “hjh guG agbgir\evghf wlzZi_ ijhka\h”*blky jZ
gzl f_klhiheh™ _gby “hjh gh]lh agZdzZ \ djb\hebg_cgtc kbkl_f_ dhhj
l]b> @ JZkqzl hkgh\Zg gZ ijhihjpbhgZevghf baf_gx gbb jZaf_jZ h
sho jZfhd h[gZjmh aghdZ b bal\_klguo dhhj*bgZlZo lhg_d ktzfdb \
Mb _gby Z\Ihfh[bey

J amevlZlhf jZ[hlu kbkl_fu y\ey Iky kibkhd jZkihaghgguo “hjh guo

N jZsbcec Ij _[m_fmx bgnhjfZpbx h dZ ~hf ba gbo Dexqg_\ufb ozZjzZdl_]
yleyxlky ghf_j agzdz itb kipgtZklimiheh™ _gb _
lj_"eh _gguc Ze]lhjblf e_]dh jZkrbjy_f 1jb g_h[oh”bfhklb jZkihagz\

\hlh "hjh gh]h agZzdZ m"_ ijbgzZz”~e_"Zs_]1h h”"ghc ba ~_ | _dlbjm_fuo k_j
i _j_h[mgblv lThevdh h~gm fh® _ev deZkkbnbdZpbb g_\dhky baf_g_gbc
wdhghfbl \j fy b \ugbkebl_evgu_ j_kmjku

3. Bkihevam_fu_ gZ[hju “"Zgguo

< dZg_kI\_ hkgh\u “ey h[mg_gby b I_klbjh\Zgby fh~_e_c g_cjhgguo
JhkkbckdzZy [ZaZ bah[jZz _gbc “hjh'guo agZdh\ 5XVVI[MQ 7UDIILF 6L
HrgZdh \ ijhgglkklebaz \uy\e _gh agZgbl _evgh_dhebqg_kbt\h g_dhjj_dlgh
guo dzZ~jh\ HJ]jZgbgb\Zxsb_ jzfdb gZ ~"Zgguo dzZ”jZo bf_eb g_\ _jgu_
jZkiheh  _gby mdzZaul\Zeb gZ hlebgqguc hl ~_ckl\bl_evghklb dezZkk ag:
kmlkl\h\Zeb
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Ih wlhc ijbgbg_ ijhfA_jhiphuylby gZijZ\e_ggu_ gZ bkijZ\e _gb_ bkoh”g

jZaf_ldb
ti_j_jzZaf_g_ghdz”rjh\ kh~_j Zsb&d]lazgbgb\Zxsbo jZzfhd ~hjh
guo agZdh\
tbkdexq_gh adz~jh\ g_m~h\e_I\hjbl_evgh]h dzZq_kI\Z gZ dhlhjuo

gu_ agZdb [ueb \bamZevgh g_jZaebqgbfu
>hihegbl_evgh ih*]hlh\adZgfjha ba \b”_hjy~h\ "hjh] Lhfkdhc h[eZklb

4. > |_dlbjh\Zgb_ “hjh guo agzZdh\
< oh”~_ ih”~]lhlh\db gZ[hjZ "Zgguo “ey h[mqg_gby b |I_klbjh\Zgby fh”"_
\Zgby ijhba\_*_gZ ]jmiibjh\dZ agZdh\ \ khhiI\_IkKdthd k_\bZ_eZ gguf kib
lzd"_ jZza”_e_gb_ gZ Ilj_gbjh\hggmx b |I_klh\nx Ak[BjdblghcB jbk
ohrgh_ jzZkij_~_e_gb_ k_jbc gZ[hjzZz "Zgguo ~_|I_dlbjh\Zgby

Jbk Bkoh”rgh_ jZkij_~_e_gb_ k_jbc gZ[hjzZ "Zgguo ~_I_dlbjh\Zgby

>ey mkljZg_gby ijhl[e_f k\kpZagglohk déezZkkh\ Ij_gbjhj\hgghc \u[h

db ijbf_gyebkv f_Ih~u km[~*bkdj_IbaZpbb b i_j _"bkdj_IbaZpbb ~Zgguoc
ij h[jZzah\Zgbc

\uihegyezZkv k ijbf_g_gb_f p\_Ih\uo b ]_hf_Iljbg_kdbo
nhjfZpbc b bkdZ  _gbc WIb f_Ih”u ihal\hebebZhlgahZjzafho \ki\h
|_f kZfuf h[h]ZIb\ Ij_gbjh\hgqgmx \u[hjd

jbZpbc bkoh”guo bah[jZ  _gbc
< j_amevlzIl_ ijbf_g_gby hibkZgguo f_Ih*"h\ m~Zehkvk~ h[blvky h”gh

Ij_gbjh\hgghc \u[hjdb H[sbc h[tzf \u[hjdb khkIZ\l

ij_~_e_gby k_jbc
k _jbc gzZ[hjz ~Zgguo ~_| _dlbjt

80000 bah[jZ  _gBth]h\h_ jzkij_~_e_gb_
ij ~"klZ\e_gh 8Z jbk

Blh]h\h_ jZkij_~_e_gb_ k_jbc gZ[hjZ ~Zgguo ~_| _dlbjh\Zgby
ijh\_~ gh h[mq_gb_ fhr_e ¢ ~ _|_

YOLOVBS > @ k jZaebqgubyfdgkm_¢izjzf_Ijh\ Hkgh\ghc p_evx wdki_j
f_glh\ yleyeZkv fZdkbfbazpby f_Iljbdb kj_~g_c lhagghklZ\e$3 < IZ[e
gu wfibjbg_kdb_ agzZq_gby ]bi_jizjzf_Ijh\ ihemq_ggu_hijb h[mq_gbb

ba\h~bl_evghc fh~_eb

Jbk
< oh”_ fgh'_kI\Z wdki_jbf_glh\
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LZ[ebdZ
Bkihevam_fu_ ]bEfjiBp h[mqg_gby fh~*_eb ~_I_dlbjh\Zgby

1ZjZf _1j AgZq_gb_

epochs 100

batch 32

imgsz 832

optimizer AdamW

Ir0 0.001

Irf 0.01

hsv_h 0.0015

hsv s 0.7

hsv_v 04

degrees 5

scale 0.25
Blur(p=0.01,blur_limit=(3,7)),

albumentations | MedianBlur(p=0.01,bludimit=(3,7)),
CLAHE(p=0.01, clip_limit=(1,4.0));

< |Z[eij_"klZ\e_gu agZq_gby f_Iljbd Ihgghklb fh”_eth jZkkgblZgguc
\hc \u[hjd_

LZ[ebdZ
F_ljbdb h[mqg_gghc fh”_eb ~_|_dlbjh\Zgby

F_ljbdZ AgZq_g
mAP@[Q5] 0.993
mAP@[Q5, 0.95] 0.885
Precison 0.989
Recall 0.986
Fl1-score 0.987

Lzdbf h[jZzahf h[mqg_ggZy fh*_ev h[_ki_gb\Z_1 “h\hdévgh \ukhdmx |
lu qglh ihalhey_| mki_rgh bkihevah\Zlv _z \ j_Zevguo mkeh\byo

5.DeZkkbnbdZpby ~“hjh guo agZdh\ ih =HKL

Wnn_dlb\gh_ h[mg_gb_ fh'bhdZpbhehkkbguo agZdh\ th =HKL ij_
ihez]lzZ | IsZl_evgmx ih~]lhlh\dm g_h[oh”bfuo gZ[hjh\ "Egguo :e]hjblf
jh\Zgby \dexgZe ke_"mxsb_ dexqg_\u_ wlZiu bale_q_gb_ bah[jZ _gbc
jh\ 576" ijbk\h_gb_ khhiI\_lklI\mxsbo f_|hd deZkkbngdZipbdp b jZza™_e
jhthggmx b |I_klh\mx \u[hjdbj GKI4Zb& _gh bkoh~rgh_ jzZzkik_"_e_gb_ deZz
kh\ h~rgh]h ba knhjfbjh\Zgguo gZ[jhjdbkZgppwo ODQGDWRU\

Jbk Bkoh”gh_ jZkij_~_e_gb_ gZ[hjZ "Zgguo 1j_"ibkZgby deZkkbnbdZpbb ih klZzg~"Z
K p xvmkljZzg_gby g _jzZ\ghf_jghlh jzZkij_~ e _gby deakkh\ ijbf _gyek
]bgqgu_ f_Ih*u km[~*bkdj_IlbazZpbb b i_j _~bkdj_IbaZpbb ~Zgguo
Ld gzZ[hj 576" g_ kh”_j'bl \k_ kms_klI\mxsb_ \b”u “hjh guo agZzZdl
\hkihevah\zZlvky f_Ih~hf kbgl_Ibg_kdhc ] Vgl Zgidpbd[hllyZaelh\jblfz
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]_g_jZpbb \dexqgzZxl ih~lhlh\dm \_dlhjguo h[jZaph\ Zm]f_glZpbx k i
jZaebqguo ij_h[jZzah\Zgbc Z 1Zd _ ~h[Z\e_gb_ j_Zebklbggh]h dhgl_d
GZ jbkij_~klZ\e_gZ ihwlzZigzZy ~_fhgkljZpby jZ[hlu hibkZggh]lh Ze]hjblf

Jbk lhwlZigZy ~_fhgkljZpby jZ[hlu Ze]hjblfZ kbgl_Ibg_kdhc ]_g_jZpbb “hjh'guo agZc

D [Zah\uf bah[jZ  _gbyf ijbf_gyebkv jZaebggu_ kemqgZcgu_ ljZgknhj

tZnnbggu_ ij_h[jZah\Zgby b baf_g_gb_ i_jki_dlb\u

tbaf_g_gb_ yjdhklb hll_gdZ b\g4akus_gghklb p

+rh[Z\e_gb_ kemqgZcgh]h ]jz~b_glg[B]Jlh rmfzZ |1_jebgZ

>Zggu_ ij_h[jZah\Zgby ihal\heyxl kha”~Zlv jZaghh[jZagu_ \ZjbZpbb
agZdh\ ihoh'b_ gZ bah[jZz _gby ba j_Zevguo “ljh "gud\&kpagly GZ jbk
blhlh\h_ jZkij_~_e_gb_ de%ZkdkdlogZjhjdbkZgby

Jbk Blh]h\h_ jZkij_~ e _gb_ gZ[hjZ ~Zgguo |j_~ibkZgby deZkkbnbdZpbb ih klZg"Zj

Bkihevam_fZy ZjobMabileNetV3targe[6] +H\aylZ ba hldjulh]lh j_i
ablhjby +XJJILQ@®DEHiIlZpby "Zgghc Zjobl_dimjubjdedkm&jez dhjj_dl
f_jghklb \uoh”~gh]lh iheghk\yagh]lh kehy \ khhiI\_Ikl\bb k jzZaf_jghklv:
deZkkbnbdZpbb

AgZq_gby ]bi_jizjzf_ljh\ h[mq_gby 1Zdb_ dzZd dhebqg_kl\h wiho |
\oh~ghc jZaf_j bah[jZ _gbc b ~j [ueb ih*h[jZgu wfilvltzd_kdbf imlzf \
fgh™ _kI\Z wdki_jbf_glh\ Hkgh\ghc p_evx wdki_jbf_glh\ y\leyeZkv fZ
f _ljbdb lhqghklb dezZkkhhtddpppbhpVFRUH lhemqg_ggu_"agZq_gby ij_
klZ\e_gu \4Z]Je

LZ[ebpZ
Bkihevam_fu_ ]bi_jiZjZf_lju h[mqg_gby fh~"_e_c deZkkbnbdZpbb ih =HKL
1ZjzZf _1j AgZg_gb
epochs 50
batch 64
imgsz 224
optimizer AdamwW
learning_rate 0,001
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1ZjZf_1j AgZq_gb_
loss categorical_crossentroj

Lzdbf h[jZzahf \ j_amevlZl_ijh\_"~zgguo jZHhN_ehé]bdhc\d_gh
ghc k_1Ib h[_ki_gb\Zxsbo deZkkbnbdZpbx “hjiHKuo*eygZdh\ ih =
10\u”™_e _gguo k_jbc

< oh”_ hp_gdb dzZq_kI\Z h[mg_gguo fh”_e ¢ jZkkgblZgu agZq_gb

jbd Ihgghklb deZkkbnbdzZpbb f_ldhkljZz $¥FRUBF\o iphszZ”v ih”
ROGdjb\hc 58&& I|hemqg_ggu_ agZq_gby ij_"klzZ\e_gu \ I1Z[e

LZ[e @
F_ljbdb h[mqg_gguo fh~_e_c deZkkbnbdZpbb ih =HKL
GZbf_gh\Zgb_ fh~_eb AgZq_gb_ f_ljbdb
]jmiiu agZdh\ Accuracy Fl-score | ROC-AUC
H1jZgb g _(Brokibitory) 0.998 0.997 0.999
lj_"mij_""_@\ayning) 0.996 0.997 0.999
BgnhjfZpb h dlgfarmation) 0.998 0.997 0.999
Ij_"ibkZdMandatory) 0.994 0.996 0.997
AZij dihf_oZjbhjbl ($topYield-Priority) 0.998 0.997 0.999
K_j\bkg8ervice) 0.997 0.996 0.998
G ZijZ\e _(gdngDirection) 0.993 0.996 0.997
HI1f_ g(Cancel) 0.998 0.995 0.997

Fh~_eb nrigih kijZ\eyxlky k az~Zq_c deZkkbnbdZpbb “hjh’guo ag
=HKL b fhlml mki_rgh ijbf_gylvky \ j_Zevguo mkeh\byd k \ukhdbf mjl
Ib\ghklb b gzZz”~_"ghklb

6. DeZzkkbnbdZpby agZgq_gbc “hjh’guo agZdh\

Hkgh\u\Zykv gZ jZkijhkljZzgzgghklb “hjhhddo &g« diH@2 veah
\Zgby Z 1Zd"_ gZ hij_"_eZBgyhROl4>HKA fgh _kI\_ “himElIbfuo ag
g _gbc \_ebgbg knhjfbjh\Zgu dhg _qgu_ fgh  _kI\Z deZkkibnbdZpbb agz
“hjh guo agZdh\ Blh]h\uc kibkhd fgh _klI\8j_"~klzZ\e_g \ 1Z]e

LZ[eb®Z
Kibkd fgh _kI\ deZkkbnbdZpbb agZq_gbc \_ebgbg

GZbf _gh\Zgb_a¢ GZbf _gh\Zgb_fgh] < ebgb Fgh' kl\h agZg_gbc
H]jZgbg_gb_ fzZzdkl - {5; 10; 20; 30; 40; 50; 60; 70; 80; 9
kdhjhkib MaxSpeedLimit 100; 110; 120; 130
Dhg_p hljZgbqg_Bghb .
fZevghc kdhjhi EndMaxSpeedLimit
H]JZgbk%—h?Elzlgbgb MinSpeedLimit Kdhjhkl
Dhg_p hljZgbqg_lgH . L
fZevghc kdhjhk EndMinSpeedLimit
J dhf_g"m_fZy k RecommendedSpeed
Djmlhc kimkd SteepDescent Mdeh {4;5;6;7;8;9; 10; 11; 12; 134}
Djmihc ih~tzf SteepAscent 9
H]jZgbg_gb_ fZ WeightLimit FZkkZ n « BN«
H]jZgbg_gb_ fZKkk AxleWeightLimit " « BN«
H]jZgbg gb_ \uk HeightLimit Ebg_cg n «
H]jZgbg_gb_ rbjbg WidthLimit jZaf_ju A « ,5}

K ihfhsvx hibkZgguo f_Ih"h\ kwfiebjh\Zgby b ]_g_jgpbb kbgl_Ilbqg_
guo ih~]hlh\e_gu k[ZeZgkbjh\Zggu_ gZ[hju "ey h[mqg_gby b I_klbjh\Zg
dZq_kI\_ Zjobl_dImju bkihevah\ZezZkv e_]dh\_kgBmalNgjbZpby ORELO
Wfibjbq_kdb_lawZdhi gizjzf_Ijh\ h[mq_gby fhr_e_c ij_mklzZ\e_gu \ I1Z[e



LZ[ebpZ
Bkihevam_fu_ ]bi_jiZjzZf_lju h[mqg_gby fh~_e_c deZkkbnbdzZpbb agZg_gbc \_ebqgbg

1ZjZf_1j AgZq_gb_
epochs 35
batch 64
imgsz 224
optimizer AdamwW
learning_rate 0,0001]
loss categorical_crssentropy

< oh”_ hp_gdb dZq_kI\Z h[mqg_gguo fh”_e_c jZkkgblZgu agZq_gby

deZkkbnbdzZpbb Ilhemq_ggu_ agZq_gbg.ij_"klzZ\e_gu \ IZ[e

LZ[eb®Z
F_ljbdb h[mqg_gguo fh~_e_c deZkkbnbdzZpbb agZgq_gbc \_ebqgbg

AgZqgq_gb_ f _ljbdb
GZbf_gh\Zgb'_eb Accuracy | Fl-score ROC-AUC
MaxSpeedLimit 0.997 0.996 0.998
EndMaxSpeedLimit 0.998 0.998 0.999
MinSpeedLimit 0.996 0.996 0.998
EndMinSpeedLimit 0.996 0.997 0.998
RecommendedSpeed 0.999 0.999 0.999
SteepDescent 0.969 0.965 0.984
SteepAscent 0.971 0.974 0.991
WeightLimit 0.994 0.982 0.995
AxleWeightLimit 0.989 0.981 0.993
HeightLimit 0.994 0.994 0.997
WidthLimit 0.990 0.991 0.998

Fh~_eb ~_fhgkljbjmxl \ukhdbc mjh\_gv lhgqghklb b Jhih\u d ijbf_g_
Zevguo mkeh\byo k \ukhdbf mjh\g_ig&ha ghlbllg hklb b

7.lhabpbhgbjh\Zgb_jZkihagZgguo “hjh guo agZdh\

< dhgl_dkl_ az~Zqgb bg\_glzZjbazZpbb b iZzkihjlbaZpbb ~hjh] \Z gh g
N _eblv kzZf nzdl gZebqgby h[t_dIZ ~hjh'ghc bgnjZkljmdIimju gh b jZkk
klhiheh™_gb_ hlghkbl_evgh gZghgBIfhzk]dz1Z f_klhihehh _gby jZKki
agZgghlh “hjh'gh]lh agZzdZ hkgh\Zg gZ ZgZeba_ _]1h h[gZjm _gbc gZ i
dz”~jh\ b \dexqZ_I \ k_[y ke_"mxsb_ rZ]b

1.JZkqzl ijb[ebabl_evguo jZkklhygbc hl f_klI ktzfdb

>ey dZ ~hc iZju dz~jh\ ij_"~kiBke d@hZ|l \evghklb h[gZjm  _gbc
ijhba\h”"blky hp_gdZ ijb[ebabl_evguo jZkklhygbc ~B; hilgZjm _ggh]h

nhjfme _ 17D +5Zkklhygh-1hhdZ~jZ ~h h[gZjm _gghlh h[t_dIZ \

f_ljZzo fptjZkklhygb_ f_"~Am f_klZfEMtZAEEZ jh\ \ f_l{zZe\u
khiZ h]jZgbgb\Zxs _ci-jzddbjgz\ ibdk_eyo
2.JZkqgzl fgh™ _kI\Z ij_"~iheZ]Z_fuo ihabpbc
Azl _f jZzkkgblu\zxlky ij_"ihez]zZ_fu_ ihabpbb agzZzdz \ djb\hebg_ccg
dhhj*bgzl "Rjb >ey wlh]h d Rimxl§bfkdhhj*bgZzZI|Zfpdzrjin\
eyxlky jZkkgblZggu_ jZkklhyghy”p +dhhj*bgZlu f_klZj-khzfdb

dz~jz \ kbkl_f_ dhhjrbgzl ~“hjh]b

3.<u[hj k_j_~bggh]lh f_~bzZggh]lh agzZq_gby

Ba fgh _kI\zZ ij_7~ihezZ]Z_fuo dhhjfbpZlllaywd4dZbYwggh_ agZq_gb_
hij_~_eyxs__ blh]lh\h_ f_klhiheh _gb_ jZR)hagZgghlh agzZdZ
[hj f_~"bZgu h[mkeh\e_g mklhcgb\hklvx f_Ih”*Z d \hafh duf wdklj_fZev¢
yf \u[jhkZzf
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Lzdbf h[jZzahf agZy jZkklhygbly b_Vo0khdoiZ kjizfI\_lkI\m&ksbo h]j
gbgb\Zxsbo jzfhd fh gh jZkkgblzZlv f_klhiheh _gb_ h[gZjm  _ggh]h
agZdzZ \ djb\hebg_cghc kbkl_f_ dhi@ "bgZdzZdhhke_"m_| mqgblu\zZlv qlt
NZgguc f_Ih”» hp_gb\Z_| ijb[ebabl_evgh_ agZq_g¢blv bkddZzj zgmevlIZzl fh"
\\bAm jZaebqggh]h jh~Z ih]j_rghkl_c

8. Hp_gdZ lhgghklb jZzajz[hlZgghc kbkl_fu

>ey “hklh\_jghc hp_gdb lhgghklb jZajzZ[hlZgghc kbkl_fu jZkihagz\
guo agZdh\ ijh\_~ gh _z | _klbjh\Zgb_\ mkeh\byo j_Zelvghc “hjh ghc
d_ |jZkk898) LhfkdDheiZr_\h :gZebabjm_fuc \b~_hjy”~ ih~]hlh\le_g \ o
ijh_a~zZ ih ljZzkk_ fh[bevghc “hjh 'ghc eZ[hjZIhjhd"jZ k kg yjukmol \
k\_leh_ \j_fy kmlhd k jZaj_r_gbbdk_e oc g_klzg~Zjlguc jzaf_j dz*jz
h[mkeh\e_g hkh[_dhghkhnifhjm~h\zZgby H_PX[l&\e_gu j_ameviZlu
| _klbjh\Zgby

LZ[eb®Z
J_amevlZlu h[jZ[hldb j_Zevguo "Zgguo
lhdZaZl_ev Dhebqg_k

JZkihagZggu_ agZdb 7UX 597
G _jZkihagZggu_ agZdb )O 7
Eh'gu_ kjZ[Zlu\Zgby )DO 53
H[sbc blh] 657

JZkkqblZggu_ agZq_gb_ f_ljbd Ihgghklb kbkl 1 ij _~klZ\e_gu \ 1Z[e

LZ[eb}0Z
Blhlh\u_ f_Ijbdb lhqghklb jZajz[hlZgghc kbkl_fu

GZbf_gh\Zgb_ f | AgZq_d
Accuracy 0.908
F1-score 0.952
Precision 0.918
Recall 0.988

>hihegbvgé ijhba\_~_gu azf_ju \j_f_gb h[jZ[hldb kbkl_fhc h~gh]h
bkihevah\Zgb f jZaebgguo ZiiZjZlguo j_kmjkh\ \b”~ _h
Nvidia GeForceRTX 3060 *E b ijhp_kkhjCoreBWHO Ihemqg_ggh__ kjZ\g
gb_ [ukljh”~_ckl\by ij_~klz\¥l.gh \ 1Z][e
LZ[ebyZ
;ukljh~_ck\b_ kbkl_fu

H[hjm~h\Z Nvidia GeForce RTX 3060 12Gb, Intel Core i5 #2500,
WIZi jZ[hlu fbeebk _dmg” fbeebk_dmg
> | _dlbjh\Zgb 1881 136462
DeZkkbnbdZpby 28 882
Lji dbg] 14 14
H[s__ \j fy 2143 129498

GZ hkgh\Zgbb j_ameviiXZigby klbgjzZz[hlZzggZy kbkl _fzZzhzZkihagZ\Zgby
jh guo agZdh\ h[_ki_qb\Z | “h\hevgh \ukhdmx Ihgghklv b kdhjhklv jZ]
ijZzdlbg_kdhfm ijbf_g_gbx \ mkeh\byo j_Zevghc “hjh ghc kj_"u

AZdexq_gb _

< N"Zgghc jZ[hl_ ij_"~eh”_g ih"oh” d jZkiha@hZdghx dhjhjoa
agzZqgbl_evgh ih\urZz_| wnn_dlb\ghklv I_ogbqg_kdh]h mqgzlzZ b iZkihjlba.
khhjm™ _gbc



H{mg_gZ fh"_ev-Sn2all2>Y @ h[_ki_qb\ZxsZy \ukhdmx bhqghklv ~_1_d
jh\Zgby "hjh guo agZdh\ gZ bah[jZz  _gbyo b \b”_h j Zevguo “hjh guo

H[m _gh fhr_e_ ¢ ORE&argeH1@BWO[_Ki_qb\Zxsbo wnnkdlb\gmx deZz
kbnbdzZpbx “hjh guo agzZdh\ \ khhI\_Ikl\bb k fgh _kI\hf gZbf_gh\Zgbc |
= H K[8]).

H[imqg_gh fhr_e_c¢c OFSEBAICH@HWDP_Ki_qb\Zxsbo wnnkdlb\gmx deZzZ
kbnbdzZpbx ~hjh gd &agkhhl\_IlklI\bb k dhg_qgufb fgh _kI\Zfb agZq_¢
hij_~ ey fuo \_ebqgbg

lj_~eh _g ih*oh” d ihabpbhgbjh\Zgbx ~hjh guo agZzZkih\ \ djb\hebg
kil_f_ dhhj*bgzl >*t@h]llhkgh\Zgguc gZ ijhihjpbhgZevghf baf_g_gbb |z
hl]jZzgbgb\Zxsbo jZzfhd h[gAajgZdgdhpm\_klguo dhhj*bgzZlZo Ihg_d ktzfdl

JZajzZ[hlZzgzZz kbkl_fz kihkh[gZy jZkihagz\Zlv jZaebgqguo agzZdl
"b'_gby jhkkbckdh]h h[jZapZ Hp_gdZ Ilhgghklb kbkl_fu ihdZaZeZ _z
]hlih\ghklv d ijZzdlbg_kdhfm ijbf_g_gbx hemkghVigha jkjZéug
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KZi_]bg:
Lhfkdbc ihebl_ogbf)\ kjkibd _rhg
aas271@tpu.ru

<\_"_gb_

H~rghc ba ]JezZ\guo ijh[e_f bah[jZ  _gbc ihemg_gguo ijb _kl_kI\ _gg
gbb vyl\ey |ky g_jzZ\ghf_jgh_ jzZzkij_~_e_gb_ yjdhklb <\b”m h]jZgbqg_g
bgl_gkb\ghklb dz ~h]h ibdk_ey hl ~h i_j_i¥~gyYjdhleivchfh™ | [ul
fze qlh g_ [m~_l aZf_q_g g_eh\_dhf QZs_ \k_]h 1ZdbZ kbImZpbb \he
f_jZ nbdkbjm_I h[eZklv k ba[uldhf k\_1Z eb[h k _]h g_"~hklzZldhf WIlh f{
dihl_j_ " 1Ze ¢ Z1zZd _ aZljm~gblv h[jZ[hldm bah[jZ _gby b _]h ZgZz

Kl _ivgihl_jb bgnhjfzpbb az\bkbl hl k\_lhgm\kl\bl_evghklb fZljbpu
Q_f \ur_ ~Zgguc ihdzazl_ev |I_f Ijm”~g__ gZ ihemqg_gghf bah[jZ _gb
h{t_dlu \ k\_leuo h[eZklyo KhhlI\_IkI\_ggh q_f f_gvr_ k\_lhgm\kl\bl_
\ur_ ihl_jb \ I_fguo bf[elzkly "z _keb m dzf_ju bf__Ilkw \hafh ghklv |
ebjh\db "Zggh]lh ihdZzazl_ey \_ebdzZ \_jhylghklv qlh \th[s_c dhfihabr
\j_f_ggh ijbkmlkI\h\ZIv h[_ dZl_]lhjbb h[eZkl_c \ dhlhMWbhl_jy_Iky bgn
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hagZqz_1 qlh bah[jZz  _gb_ @d_begp bphdbfh ih~\_j]Zlw *hihegbl_e
ghc h[jz[hld_ ij_"~klzZ\eyxsmx kh[hc j_]mebjh\dm yjdhklb b dhgljzZzkl
wnn_dlb\gu f_Ih~u dhgl_dklmZevghc h[jZ[hldb | _ dh]*"Z mqgblu\Zxlky
hkh[_gghklb bah[jZz  _gby wlh fh™_| [ulv _gZgbf yjdEkIB_Ddahl[j

" gby p_ebdhf beb _]h h[eZkl_c

1. HibkzZgb_ ZgZebabjm_fh]lh ih*"oh"Zz

J Imebjh\dZ yjdhklb beb dhgljzZzklghklb k bkihevah\Zgb_f g_cjhk_lII
dbf ij_~klz\bl_e_f dhgl_dklmzZevghc h[jZ[hldb =ezZ\guf*ij_bfms_klI\hf
oh”zZ i_j_thjbéfbgq_kdbfb f_Ih~Zfb y\ey |ky bfblZpby dh]gblb\guo nm
Bgufb keh\zfb k_Ib hi_jbjmxl g_qzlghc eh]Jbdhc b ZgZkebabjmxIl h”~gh)
"_klI\Vh nzdlhjh\ \ dhgl_dkl_ ~jm] k ~jm]hf LZdhc ih*oh” ihe_a_g I|_1
knhjfbjh\ZIlv kljmdIimjgh kehbgwdhfghmgb\_jkZevguc iZll_jg dhlhjuc
[mM~A_ 1 \unrzZ\Zlv dhjj_dlguc j_amevlZl ijb h]ljhfghf dhebqgq_kI\_ gh b k

g_ gZ”h iulzlvky mqgblu\zZlv jZzajZ[hgqdm GZb[he__ jZk'ejthng_ggufB
ghklyagu_ g_cjhggu_ k_Ib h7*gZdh "eygi[gZ{hldhqmah[jg@ cjhggu_
k_Ib y\eyxlky gZb[he__ ij_"ihglbl_evguf \ZjbZglhf

K\ _jlhggu_ g cjhggtiwltk Kb pbZebabjh\Zgguc Ibi g _chhgguo k_|_c
lhju_ h[uggh bkihevamxlky “ey ZgZebaZ ~Zgguo k ijhkljzgkl\_gghc KklIj
dzZd bah[jZ  _gby heHyb*"h[eZ”Zx| g_kdhevdbfb k\_jlhqgufb kehyfb dh
ihfh]zxl jzkihagz\zlv iZll_jgu b kljmdImju \ "Zgguo =eZ\gufb ij_bfn
i_j_"™ k\hbf iheghk\yaguf ZgZeh]hf yley_ I|ky kihkh[ghklv Z\IhfZlbqg_ktc
ijbagzZzdb ba \oh”guo "Zgguo [ bajoghyllihiphk? e _gby ozZjzdl_jbklibd b
wnn_dlb\ghklv \ jZ[hl_ k ~Zggufb ijhkljZzgkl\_gghc kljnZzdimju I1Zdbfb
" gby ] _ dZ "Muc ibdk_ev bf__| agZq_gby azZ\bkysb_ hl _]h dhgl_dkl

Bkoh”y ba wlbo ij_bfms_kI\ fh'gh ij_“~iheh blv qglhek_Iv fh gh h[r
j_r_gby az~Zqgqb \hkklZgh\e_gby g_jZ\ghf_jgh hk\_s _gguo bah[jZ  _gb
jbf_glZzevgh]h ih"oh*Z aZdexqgZ_lky \ bkihevah\Zgbb fH*bnbdZpbb Zjc
lhgghc k_IbRexotitibt) Convolutional Neural Network (SRCNN).

Hjb]bgZevgZy Zjobl _dimjZakglh gz jHkiZ[hldm bah[jZ _gby
g_cjhk_Ivx fh gh mkeh\gh jZa”_eblv gZ ljb wlZiZ ih gqbtkem mjh\g_c

agZdh\ ij_h[jZzah\Zgb_ njz]f_glh\ bah[jZz  _gby \ fgh]lhf_jgu_ \_dlhjZ
ij_h[jZzah\Zgb_ g _ebg_cgh_ hlh[jZ  ]Jgb_jghgdh*"A]lIhgE gZ ~jm]hc
fghlhf_jguc \_dlhj j_dhgkljmdpby ihemqg_gb_agZg_gdbdy yjdhklb p_g

k_ey gZ hkgh\_ ihemqg_gdlo ijbagzdh\

Jbk :jobl_dISRGNN

HjblbgZevgZy Zjobl_dimjz k_Ib ih*jzamf_\Z_| h[jZ[Bldm h~gh]h d
"_gbyfh~ bnbdzZpby “_ ijbgbfZ_| gZ \oh” Ijb bah[jZ _gbyZ hjb]lbgZe b ~)
[hlZggu_ \_jkbb < dzZq_kI\_ f_Ih~h\ h[jZ[hldb ey wlbo “\mo dZgZe
ContrastLimited Adaptive Histogram Equalization (CLAHB) @ b 6LQJOH 3DOH 5HWLQH
\f_kl_ k &/$+(

&/$+( y\ley_|ky fhrbnbdzZpb_c f_Ih~zZ z~Zilb\gh]h ]Jbklh]jzffgh]lh \uj
=bklh]jzffZz bah[jz _gby ij_~klZ\ey_| kh[hc ]jZnbd iehlghklgh]h jZKki
yjdhkl_c ibdk_ey H[uggh 4ipd&h]léwv bpiglz ™ _gby fh™ _| ijbgbfZlv
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hl  ~h agZghgbteyLbah[jZz  _gby kljhblky klhe[gqZluc ]jZnbd ]~_ d
"ebgZ dZ ~h]h klhe[pZ ihdZau\Z_I| kdhevdh ibkde_c dZ ~h]h hll_gdz
jZ°_gbb F_lh~ \ujZ\gb\Zgby ]bklh]jZffu k\h~blky d Ihfm qlh[u baf_gb
ibdk_e_c Izdbf h[jZzahf oqlbfujgkijliZ e_gby yjdhkl_c [ue ijb[eb _g d
jZ\ghf_jghfm jzkij_™~> e gloxZ jbkZazg ijbf_j ]Jeh[Zevgh]h \ujzZ\gb\Zgby
]Jbklh]jzffu dhlhjh_ ijbf_gy_Ilky dh \k_fm bah[jZ _gbx

Jbk =eh[Zevgh_ \ujZ\gb\Zgb_ ]bklh]jZffu

:~AZilb\gh_ \ujz\gb\zghzffibkihgy Iky fhrbnbdzZpb_c wlh]h f_Ih*zZ 72
kmlv aZzdexqZ_lky \ Ihf qglh \ujzZ\gb\Zgb_ ijhbkoh”~bl g_ ~ey bah[jZ _¢
Ney hl®*_evguo _]lh mgzklidh\ hdhg >Zgguc f_Ih™ gZklh jm]Zxl aZ [he
e_gby rmfh\ &/$+( ijbal\Zg mkljZgbfmbRvlim*ijlmkdZgzZ\eb\Z_| h]jZg
g_gby-aBadhlhjuo h[jZ[zZlu\Z_fh_ hdgh bf__| f_gvrbc dhlgljzkl qglh ~Z_
"“_[he__ kleZ  _ggh_ WHAh[jZ" _gb_

Ih"oh”™ 665 ij_"klZ\ey_| kh[hc jZzagbpm f_""m bkoh~guf bah[jZ  _gb_
ibdk_a&y b kj_~gbf agfZth_ gbgljm wlh]h ibdk_ey >ey \udgbke_gby wlh]h
qg_gby bkihevam_Iky nbevlju \_jogbo qZklhl qgqZs_Xk@]hIkZmkkh\h jZ
oh” fh gh \ujzZablv fZl_fZlbqg_kdb

1)

17 Ixy) zyjdhklv ibdk_ey hjb]bgZevgh]hZ baathlf j Zb g gWZlety) +
yjdhklv ibdk_ey bah[jZ _gby ihke_ h[jZ[hldb nbevljhf

Ld j_amevlZl jZzaghklb "\mo eh]zZjbnfh\ g_ khhI\_Ikd\m_1| *bZiZahg
k e ¢ gZ bah[jZ  _gbb qgZs_ \k_]h ijb[_]1Zxl d Ihfm qlh ihemqg_gguc
Mmof_jghtbf@gu ih™\_j]Z_Iky ghjfZebBDpbWF IPQ QQ J L dZj_amevlZl j
[hlu 665 ihemqgZ_Iky “h\hevgh Imkdeuf ”"ey nhjfbjh\ZgBEy Ij_Iv_]h \oh
" gby 1Zd®_ bkihevam_Iky3g/$+( jbk

Jbk Ijbf_j nhjfbjh\Zgby h”"gh]lh ba \oh”guo bah[jZ _gby
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2. Wdkjbf glZevgZy qZklv

>ey hp_gdb j_amevlzZlh\ jZ[hlu k_l_c [ueZ \u[jzaghkiZ ljbdZ Fmgl.
05 hkgh\zZggZy gZ Ihf k\hckI\_ qglh ey g_eh\_qg_kdh]h \hkijbylby [h
bf __1i_j_ iz~ yjdhklb \ khk_"gbo ibdk_eyo q_f agZq_gb< yjdhklb \ dz
lh ~_ \j_fy mgblu\Z_Iky qlh jz\ghf_jghklv ]bklh]jzffu bbh[jZz _gby IZd
| _evgh kdZau\Z_Iky gZ \hkijby[Bb bah[jZ  _gby

KzZfm ~_ f_Ijbdm [ueh g_h[oh”~bfh ih~Adhjj_dlbjh\ZIv iml_f mfgh  _gby
A"bnbpbjh\Zggmx \_jkbx bg”_dkzZ kljvdImja,®]@ kah Mkloh~bfhklv
l1Zdh]lh rz]Z azZzdexqgZ_Ilky \ Ihf qlh ihfbfh bkijZ\e_gbyZyjdhklb \ dhgt
kilb g_dhlhju_ h[mqg_ggu_ fh™_eb bf_eb k\hckl\h iheghklvx m~Zeylv |
h[t_dlh\-aZawlh]h ihyleyeky wnn_dl [Zj_ev_nZzZ \gkhjbdobléxgh f_rZeh
bah[jZ  _gby L h mfgh  _gb_ 05 gZ baf_g_gguc 66,0 iWwfh]Zeh rljZnh
[Z1 h[jZz[hldb aZ m~Ze_gb_ h[t_fguo |I_g_c

P_evx wdki_jbf_glh\ [ueh \uy\le_gb_ gZb[he__ wnn_4dIb\gh]h kihkh
pbb \oh”*guo "Zgguo ijb h[mg_gbb

JZkkfZljb\ZebkZjbXfylZ iheghklvx bkdmkkI\_ggh azZ”~Z\Zlv ke_iu_ a
\oh~guo bah[jZ _gbc b bkihevah\ZIlv bah[jZz _gby k j_Zgvgufb |I_gyfb
gh az~z\zZIlv lhevdh k\_leu_ mqzZkldb <h \lIhjhf kemqZ_ bkihevah\Zeb|
[Zau “Zgguo “ey h[mg_gbhey cjkeh’lglc][Zjobl_dIimju ih m~"Ze_gbx |_g_
Lh gzZ \oh” ih~rzZ\Zebkv Zm]f_glzZpbb bah[jZz  _gbc k | _Zgyfb gZ dhlhj
kK\_lu Z \ dzZq_klI\xbmlhf¢hgZgby [_a l_g_c

Nhjfbjh\Zgb_ ke _iuo ahg 1Zd _ \ k\hx hq_j_~v " _eblky gZ "\Z ih
f gylv yjdhklv iheghklvx \k_]h bah[jZz  _gby gh \ IZdhf kemqzZ_ dz *
bf _ggh fZeuc njz]f_gl o] hl p_eh]lh eb[h ijb[_]Jgmlv d bkihevah\Zz
Wlhl ihc"oh” aZdexqZeky \ *h[Z\e_gbb h[eZkl_c¢c kemgZcghc nhjfu \ d
kebrdhf \ukhdZykedbfihf gbadZy yjdhklv gZ bkoh”~gh_ bah[jZ _gb_ [h
jZaj_r_gby

JZkkfzZljb\ZezZzkv "\Z kihkh[Z ih mom”r_gbx yjdhklb & h~ghf kemqgZz
f g _gb_ kj_"g_]h ihdzZaZl_ ey yjdhklb \ wibo h[eZklyo b aZgb  _gb_ d
\lhjhf ~_ kemqgz_ ijbflzd{Ebhkiy dpby KhhiI\_IkI\_ggh \ kkemqzZ_ dh]*Z |
kfzljb\Zebkv bah[jZz _gby k j_Zevgufb |_gyfb mom~r_gb_ yjdhklb
lhevdh iml_f _JTh m\_ebqgq_gby J _amevlZlu wlbo kjZ\g_gbc j_amevlIZIt
guo I h k_I_c ihdzaZgu \ IZ[e

LZ[ebpZ
KjAg_gb_ kihkh[h\ aZz*"Zgby ke_iuo ahg
BkdmkkI\ _ggu_| gb b azk\ J Zevgu_ | gb bkdmkkI\ ggugdg
FZkdZ <k_ bah[jz g FZkdZ <k_ bah[jZ" g
Yidhkl{ =zffz | Yjdhkl{ =zffz | Yjdhkl{ =zZffz Yidhkl| =zffz
b dhgljd dhjj_dp| b dhgljd dhjj_dp| b dhgljZ dhjj_dp| b dhglj dhjj_dp
217 238 228 245 233 246 241 260
Ba IZ[ebpu \b~rgu |_g~_gpbb bkihevah\Zgb_j Zevguo | _g_c emqr_

bkdmkklI\_ggh]h azZl _g_gby kemqgZcgu_ fzZkdb f_g__ wnn_dlb\gu q_
fZeuo njz]f_glh\ Z 1zd _ klhyjdorktb _ignl_fdh4jffApbb [me__ w
n_dlb\gh qgq_f fZgbimeypbb kh kj_~gbf agZq_gb_f b mf_gvr_gb_f dhglj

Ihfbfh wlh]h ijhbkoh”bez ijh\_jdZ Jbihl_au h Ihf gqglh_fh gh ~h[blvk)
gby dzZq_kI\Z h[jzZz[hldb k_Ilvx bah[jZz _gbc iml_f tH{}dpbdBpbb ijhp_kk
665 j_amevlzl jZ[hlu dhlhjh]h ih"Z_lky gZ \oh”

Nhjfmez ~_fhgkljbjm_1 h[sbc \b” ih*oh”Z 665 ]~_ ,P ij_"klZ\ey_|I
ebrv h[jZ[hlZzggmx \_jkbx bah[jZz ' _gby B g_kfhljy gZ Ih qlh ijZzdlbq
wlh jZafuluc k ihfhsvx nbevljZbgzZzmkRZlI hjpdb fh _| ih~hclb ex[Zy
h[jz[hldZ \ j_amevlZl_ dhlhjhc ihyley_Iky wnn_dl keby¥Ygby b jZafulb:
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g_kI\_ wdki_jbf_glZ [ueb \u[jZgu ihfoh”~Z ihfbfh dezZzkkbq_kdh]lh =Zr
AZxl ihoh b_ wnn_dlu f_Ih” k_]f_glZpbb OIdDrib6eLjl WO HGLIDAE Vvgu
%OXU b [beZl_jZevguc nbevlj %LODWHUDO )LOWHU Ih~hjZamf_\z
dhgljzkl f_""m h[t_dlZfb \ukhdbc gZ bah[jZz _gbb ihke_ h[jZ[hIdhc h“
nbevljh\ hgb [m"ml q_Ilq_ q_f ihke_ jZafulbgh=Yuwmkixgijrjbk

iheh™ _gb_ qlh ~Zggh_ k\hcklIhh rhieengthivd hdjZ[hldm 665v Z ke_"h\Zl_e
gh b jzZ[him k_Ib

Jbk 1jbf_j jZ[hlu f_lh~h\

< IZ[e hljZz"  _gu j_amevlZlu I_klbjh\Zgby ih*oh”h\ H{mqg_gb_ dZ ~h
oh”"beh k bkihevah\zZgb f j_ Zdvgugbly gjdhkdBhfhsvx ]ZffZ
dhjj_dpbb ~ey [hevrh]lh gZ[hjZ fZeuo dmkdh\ o ba bah[jZ _gby

LZ[ebdZ
KjzZ\g_gb_ kihkh[h\ j_ZebaZpbb 665
Gaussian | MeanShift Median Blur Bilateral Filter
260 262 258 262

DzZd \b”gh ba IZ[ebpu bf_xlky fbgbdBgvduZ jllergty ]
Iblv \gbfzZzgb_ dzd ijb bkihevah\Zgbb OHDQ6KLIW b %LODWHUDO )L
eblv Ijm[m gZ nhg_ djurb

Jbk 1jbf_j jZ[hlu k_l_c ~"e88RZaguo
AZdexqg_gb_

< j_amevlzZl_ijh\_"* gguo bkke "h\Zgbc [ue \wydb~gjhghbfZevguc i
fZebazZpbb yjdhklguo oZjzdl_jbklbd k ihfhsvx bkihevah\Zgby fh~bnt
Zjobl_dImju k\_jlhgghc g_cjhgghc k_Ib 65&11 >Zgguc kihkh[ iha\he)
\ukhdhc kl_i_gb jZaebqgbfhklb h[t_dlh\ ijb “hklZlhggh gbadhf jbkd_ \l
Zjl_nZdlkh\hckl\ _gguo bah[jZ  _gbyf ihke_ ijhp_“mju ghjkZebazZpbb yjdl
ihevah\zgb_ ~Zl1Zk_1Z k gZklhysbfb |I_gyfb \k_ _s_ \ubJjulZ_I m ih~oh
bkdmkkI\_gghc Zm]f_glZpb_c "Zgguo

Bkihevah\Zgb_ bguo ih?*oh”h\ ihfbfh bkihevah\Zgby EZmkkh\h]h nb
jZ[hld_ 665 I1Zdbo dZd OHDQ6KLIW b %LODWHUDO )LOWHU 1zd"_ fli

284



guc j_amevlzZl H”gZdh memqr_gby fbgbfZevgu \ Ih \jufy dZd =Zmkkh
gbkebl_evgh [he__ ijhklZy hi_jZpby qlh | h gb\_ebjm_I “hklhbgkl\:
ih~ohh\
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Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_lI
basargina.nastia@yandex.ru, shkurkin@mail.tsu.ru

<\_"_gb_

Kh\j_f_ggdbygzZfbitzih~kdhizagij_~tyley\dkhdBbj [h\Zgdwn
n_dlib\ghktb*"h[k \pZaebqgdkwmo jZddexgy_kI\_gothlZzgtKjhklhf
gbkgzklihjzgthXnb*jm]beaz\_~_gb[hjih*oh”rysflklIZeyjb_fZbshb
klZgh\blkylhevdthijhkhfdmkh\ujo ~ihql_gghb \hijhkhf m~h[kI\Z
Ahkimightkblgnhjfbjh\Zgghlkip ~ e ]k _qglh ih_klv fh™ _a&1Zbv c
l[j_[mxs_@gZqgbl_evouwkdebbkhpgh\ mkeh\bylojh~kdhem Wb
jZaghh[jdpbyeh ™ _gbc

:dimZevghklv \u[jZgghc |_fu h[mkeh\e_gZ jy*hf dexq_\uo nzZdlhjh
hij_~_eyxl azijhku b khjk[g\h_f_ggh]lh h[shkdI\Zg"mkljbb h[s
kI\_gghlh ibl4gbyZgby‘l[kiht\m b bgnhjfbjh\Zigghklh_ fh[bevguo
| ogheh]gZgbfhklv dmevimjguo b dmebgZjgyea _ijwthhalZ diihgu
ihrg_jdb\Zxl ZdlmZevghklv bkke_~h\Zgby gZijZ\e_ggh]lh gZ kha”~zZghb_
\u[hjz f_klZ ijb_fzZ ibsb WIh ijbeh _gbjhgZ Ilhighdhkk ijbgylby
j_r_gbc \ kn_j_ h[s_kI\_gghlh iblZzgby gh b khhiI\_lkI\m_1I kh\j_f_gguf
b azijhkzf ihlj_[bl_e_c \ dhgl_dkl_ m~h[kI\Z bgnhjfbjh\Zgghklb b

ij_"~ihqgl_gbc
< nZgghc jZ[hl_ jzkkfzljb\Z_lky kha”Zgb__dhjybedlglh]jh _ijlgeh"”
lhevdh khhI\_IkI\m_1 | _dmsbf ihlj_[ghklyf ihevah\Zl_e_c \ \u[hj_ f_klZ

ibsb gh b ij_"ezZ]Z_1 ~hihegbl_evgmx p_gghklv \ \b~_ ih”jh[ghc bg
[ex"Zo b azZz\_" _gbyo < dhg_qgqghf blh]_ bkke_"h\Zgb_ ~he gh ijb\_I
bgh\Zpbhggh]lh b mki_rgh]lh ijbeh’ _gby kihkh[gh]lh k~"_eZlv ijhp_kk \
ihlj _[bl_e_c \ kn_j_ h[s_kI\_ggh]lh iblZzgby [he__ m~h[guf b bgnhjfZIb\

1.Dexq_\u_ fhf_glu jZa\blby h[s_kI\_ggh]lh iblZgby

< bklhjbb jzZa\blby j_klhjZggh]h [bag_k2Z2u* Jalkkbly fladgevdh
dexqg_\uo fhf_glh\ dhlhju_ kms_kI\_ggh ih\ebyeb gZ _]1h |I_g”_gpbb &
jZa\blby Ihy\e _gb_ kh[kI\_gguo kZclh\ b ijbeh™ _gbc Z IZzd _ i_j_oh?
_™u klzZeb \Z gufb wilzizfb \ wihf ijhp_kk_

< gZgZe_ -0 ]hrh\ \ JhkkKgzelgy Zdlb\guc jhkl- bgl_jg_lI
ihevah\zZl>e_ _@&@ KIj_fbl_evgh_ jZa\blb_ | _ogheh]bc b "EkImi d k_Ib B
eb ih\hjhlguf fhf _glhf ~ey j_klhjZggh]h [bag_kZ <eZ” levpu azZ\_" _gb
agZ\ZIlv \Z ghklvijibkel&kg\by ~ey ijb\e_q_gby Helb_gbh\ éhye
ghklb K ihyle_gb_f kh[kI\_gguo kZclh\ j_klhjZgh\ b da&Zn_ deb_glu i
fh ghklv hagzZdhfblvky k f_gx mkeh\byfb aZzdzZaz b jzZkihjy~rdhf jZ[hl
ex[h_ m~h[gh_ \j_fy WIh kihkh[kI\h\Zeh jZkrbj_gbx Zm~blhjbb b mdj_
k ihkyggufb deb_glzZfb

Hkh[_ggh \Z guf fhf_glhf \ jZa\blbb j_klhjZzggh]h [bag_kZ \ Jhkkbb
oh” gZ "hklz\dn® _"M_j\bku ~hklZz\db _~u I1Zdb_ dZd '"HOLYHU\ &OXE
Uber (DWV b ~jm]b_ klZeb ihimeyjgudbb\g&hgme-0 1Th *h\ hwWl
l[j_g™ baf_gbe h[ebd j_klhjZgghc bg"mkljbb iha\heb\ az\_~ gbyf ~hl
deb_glh\ g_ bf_y kh[kI\_ggh]lh aZeZ ~ey ihk_Ibl_e_c¢ J_klhjZgu gZqZ
libjh\Zlv k\hb f_gx \ wlb k_j\bku Z 1Zd _ jZajz[Zlu\Zlk kh[kI\_ggu_
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klz\db WHlIZzd _ kihkh[kI\h\Ze m\_ebq_gbx dhgdmj_gmbb \ bg~mkljb
ebjh\Ze j_klhjzlhjh\ d ihbkdm gh\uo kihkh[h\ ijb\e_q_gby b m~_j Zgby

Bklhjby jZa\blby j_klhjZggh]h [bag_kZ \ Jhkkbb ~_fhgkljbjm_ | dZc
ihlj_[bl_evkdhf ih\_~_gbi]tbql kadphebggh\Zpbb \ebyxl gB wim hljZkev
fmebjmy j_klhjzlhjh\ d z~ZilZpbb b ihbkdm gh\uo j_r_lgbc ~ey m~h\e
lj_ [ghkl_c k\hbo deb_glh\

2.>bgZfbdZ gbkeZ azZ\_~ _gbc

< ] gbkeh az\_~_gbc h[s_iblz \ Jhkkbb > @ \ujhkeh gz
hif_ldb \ dZzd khh[sbe ]_g_jZevguc ~bj_NIhydQ\RQLOH B
j_gpbb +RUHFBh\uc eZg”rZnl jugdZ WIhl jhkl khijh\tb*"Zeky b m\_e
_f ~hoh~h\ az\_"* gbc h[s_kI\_ggh]h iblZgby gZ

G _kfhljy gZ moh” djmiguo bghkljZygggase i fiZgh'col _evguc Ij_g»
_s_\ijhrehf ]h”m ]<\ Jhkkbb ~_ckl\h\Zehqg_d h[s_iblz -z d
fm ]h~m bo dhebq_klI\h khdjZlbehklwk&h "mxsb_ ~\Z ]h~Z gbkeh az\_*
gbc ijh~he " Zeh kgb Zlvky “hklibb]Jgm\ \ -fb -f 11 khhil\_
ki\_ggh H~”gzZdHRH \ijhbahr_e jhkl ijb\_~rbc d m\_ebqg_gbx dhebq_klI\Z
A _gbc 7h jb k).

Jbk >bgZfbdZ gbke_gghklb Ihg_d h[s_kI\_gghlh #0pZ4lby \ Jhkkbb \

ljhreuc Jh” 1Zzd”_ ijbg_k baf_g _pbyugdlZndsmkI\ _ggh]h iblZgby
GZ[ex"Zehkv khdjZs_gb_ dhebqg_kI\Z k_|I_\uo az\_"_gbc ljZ*"bpbhgg
nhjfzlh\ 1Zdbo dZdikmrb nZklnm”™ b dhn_cgb < |h ~_ \]j
fy dhebqg_kl\h az\_"~_gbc nhjfzlz &DVXDO ILQmM\GeRdEEhkdZnZ b j_ kil

ibpp_jkgZz bi_dzpga

Ilhke_ moh”Z OFGRQDOGHV kddzZ <dolbbdgh gZqZeZ hldju\Zlv gh\u_
j_klhjzgu "h[z\ih\g_d d k\h_c k_Ib WIh klZeh kzZfuf \ukhdbf I_fihf hld,
kj_~b eb”_jh\

Djhf_ Ihl]h  Rhdp8zZ"gdbexqZy [j_g”u RhdhezZ”~gbpZz Dhn_ OZma
KZ[b 3DQGD ([SUHV\Yh\hldja&X ~_gby Z 'RGR %UDQGV >h~h ik
>jbgdbl >hg_j "h[EZgbezd k\h_c k_Ib

WIb baf_g_gby hljz zZxl “bgzZfbdm jZa\blby j_klhjKlglghc bg~ mkljbl
ih~rq_jdb\Zy jhkl b baf_g_gby \ kljmdImj_ jugdZ



3.:9gZeba h[hjhlZ

Kn_jZ h[s_kI\_ggh]h iblzgby \ Jhkkbb klZgh\blky h[t_dlhf jZklms _
Ney jZaebqgguo dhfiZzgbc g_ k\yaZgguo g_ihkj_~kI\_ggh k j_klhjzZgg
<f_kl_ k ljz"bpbhggufbjzfhlligiZlinghd \klmizxl| jbl_ce_ju Z]jhohe”~bg]b
hi_jzlhju zZ\lhaZzZijZ\hgguo klZgpbc b ~jm]b_ g_klzZzg”"Zjlgu_ mqzZklghbd
gh\u_ \uah\u b \hafh ghklb ~ey j46.\blby hljZkeb

Khlezkgh ~Zgguf JhkklzZlZz b hp_gdzf ,QIROLQH h[hjhl dhfiZzgbc
kN_gghlh iblZzgbyf\]h"m ijh~_fhgkljbjh\Ze agzZgbl_evguc jhkl Ih ~Zg¢
JhkklzlZz h[hjhl m\_ebqbeky gZ Ahklgegmin\ hifh \bfy dzd
ih hp_gd_ ,QIROLQH jhkl khklzZ\be #hXllje]gim @l f 2hdkb \

Jbk >bgZfbdZ h[hjhlZ dhfiZzgbc ba kn_ju h[s_kI\_ggh]hjiblZgby \ Jhkkbb fejr
Hkgh\ghc \dez” \ jhkl h[hjhlZ \ghkyl aZ\_~ gby [ukljh]h h[kem b\Z

*UDE *R 1Zdb_ dzZd [mj]_jgu_ i_dZjgb b klheh\u_ :gZeblbdz Jhfbj
glh Zm~blhjkkbjckdh]h j_klhjZggh]h jugdZ azZ ihke_"gbc ]h” \ujhkeZ
kj_"gbc g_d m\_ebgbeky gZz Wlh k\b” | _evkli\m_1 h klj_fe_gbb i

[ukljhfm b ~hkimighfm iblZgbx

Mkbeb\ZxsZyky dhgdmj_gpby f_""m nZklnm”~hf b jhagbqgghc lhjlh\e_
Ilhfm Ihg kmi_jfZjd_Ilu hildju\zZxl k\hb kh[kI\_ggu_ dhn_cgb j_klhjZgqb
] jgu_ Jbl _ce_ju b Z]jhohe”bg]b 1Zd"_ \oh”yl \ j_klhj®bgguc [bag_k

jmy k\hx ~_yl _evghklv LzZdb_ |I_g~_gpbb kihkh[kI\mx| iday\e_gbx gh\u«
g _kZ b bggh\Zpbc \_Kid\ jgghlsh iblZgby
Jhkkbckdb_ j_klhjZlhju ZdIb\gh \g_7jyxl pbnjh\u_ | _ogheh]bb ~ey h

ijhp_kkh\ h[kem b\Zgby b memqr_gby deb_glkdh]lh hiulz JzZajzZ[f
k_j\bkh\ bkihevah\Zgb_ bgl_jzZzdlb\guo |_ogheh]lbc b \g_”"j_gb_ ij_»
wdkiemadlZpb\heyx!l j_klhjzgguf dhfizgbyf wnn_dlb\gh Z~Zilbjh\ZlIvky
gyxsbfky mkeh\byf jugdZ b m~h\e_I\hjylv ihlj_[ghklb kh\j_f_ggh]lh ihlj
<gmlj_ggbc Imjbaf \ Jhkkbb i_j_"b\zZ_I zZdlb\guc jhkl qlh kilbfmebjn
j_klhjZzgghlh k_dlhjz 1 EkggZ¥ZK ijbjhkl Imjbklibg_kdh]ph ihlhdzZ gZzZij
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fmx \eby | gZ kijhk gZ j_klhjZgu \ Imjbklbg_kdbo p_gljZo kha”Z\Zy
mkeh\by ey bo jZa\blby

K m\_ebq_gb_f Imjbklbgq_kdh]h IjZnbdZ b kljhbl_evkI\hf gh\uo ~hjkt
kijhk gZ ijbrhjh gugbayzh[4_kI\_ggh]lh iblEgbyhl& _qZ_ | hglh f
"mevgu_ j_klhjzZzgu ij_"klz\eyxl kh[hc wnn_dlb\gh_ j_r_gb_ 7~ey [ukljh
lhqg_d iblzgby \ m~"Ze_gguo jZchgZo WIh iha\hey_ | j_WKlhjzlhjzf hi_jZz
\Zlv gZ baf_g_gby \ jughgqghc kibljAE pthjly Ilv kikbk k_lv

:gZeba h[hjhlZ h[s_kI\_ggh]h iblzgby \ Jhkkbb iha\hey_1| \uy\blv
| _g”_gpbb b nZdlhju \ebyxsb_ gZ jZa\blb_ hljZkeb [Ih\ur_gb_ kijhkZ
Ahkimigh_ iblZzgb_ m\_ebqg_gb_ dhgdmj_gpbb b \g_"j_gb_ bggh\Zpbc
jm [m~ml hij_~_eyxsbfb nzdlhjzfb jZza\blby j_klhjZggh]lh [bag_kzZ \ [el
ki_dlb\

4.HibkZgb_ jZajz[Zlu\Z_fh]h ijbeh _gby

P_ev jZajz[zZlu\Z_fh]lh ijbeh” _gby h[_ki_qgblv ihevah\zl_eyf [uklju
guc “hklmi d bgnhjfZpbb h j _klhjZgZo 4#jdm]boaagZsimkhghvo b[s
kI\_ggh]lh iblzgby Z 1Zzd"_ ihfhqv bf \u[jZlv hilbfZevgh_ f_klh ~ey ijb
khhi\_Ikl\bb k bo ij_"~ihgl_gbyfb b ihlj_[ghklyfb

Hkgh\gu_ nmgdpbb ijbeh’ _gby

tlhbkd az\_~lhdgtkad ih gZalZgbyf [ex” b bglj_"b_glZfu \dexqZy nbe

ih dmogyf p_gh\uf dzZI_]hjbyf j_clbg]zZf b nbevlju ih bg]lj_"b_glZf
+tBgnhjfZpby h [dkdZ\e_gb_ bgnhjfZpbb h [ex~Zo \dexqZy dZeh
khklZ\ b p_gm [ex"Z BgnhjfZlb\gZy kljZzgbpZ "eyZ ~h]lh [ex"Z
d_[m~_| \brgZ djzZIdZx hgrhgfzZzpbgZz kljZgbp_ [ex Zh[m”"_1 \b~rgZ i
ANih[gZy bgnhjfZzpby \dexqZy khklz\ dZehjbcghklv < djzZldhc \_
gZa\Zgb_ [ex"Z p_gZ Z"j_k azZ\_~_gby b dghidzZ Ih*jh[g__
+tBgl_]jZpby k dzZPZfbdZjlz ~ey \bamZevgh]lh hlh[jZ  _gby jZkiheh _
aZ\ gbc bgl_]jZpbb k gZ\b]Zpb_c

+J_]bkljZzpby ijhKbayZgb_ i_jkhgZevghc mq_Ilghc aZgbkb ~ey o0jZg_

nhjfZpbb

tHlaulu b j_clbiddvah\zZl_eb fhlml hklzZ\eylv hlaulu h ihk_s_gguo

AN _gbyo b klIz\blv bf hp_gdb qglh ihfh _I Ajm]bylvhehv@h\ZI_eyf ijbc
h[hkgh\Zggh_ j_r_gb_

+Kibkhd baf[jZzggh]lh etX{hdhdhgb_ \ ba[jZggh_ ey kh&Zg_gby bgnhj

pbb h ihgjzZ\b\r_fky [ex”_ aZzZ\_~ gbb

+tBgnhjfzZzlb\gZy kljZzgbpz adz\~"RIZH\ec gb_ bgnhjfZpbb h az\_" _gbb

liZnbd jZ[hlu f _gx ZNj_k vg@hihegblueaddb gZ kZcl az\_~7

gby khpbZevgu_ k_1b

+J_dhf_g”Zl_evgZy kbkl_fz ih ijGYhljelZydtyd kljZzgbp_ ijbeh’

gby hlh[jz zZxlky j_dhf_g”~Zpbb gZ hkgh\_ kibkdZ baf[jZggh]h kh
ihevah\zZl_e_f beb gZ hkgh\_ ihbkdh\uo azZijhkh\

5.>baZcg ijbegby

ljh_dlbjh\Zgb_ ihevah\Zl_evkdhh@bgley l&kzZzhrgbf ba dexqg_\uo
wlzZihf \ jZajz[hld_ ex[h]h fh[be~vigthéh beby\_Hkgh\gZy p_ev wlh]h
wlZiZkha~Zlv m~h[guc b bglmblb\gh ihgylguc bgl_jn_ckh dhlhjuc h[_Kki
"bl_evguc hiufRazbdkl\by ihevah\Zl_e_c k ijbeh’ _gb_f

>ey kharzZgby wnn_dlb\gh]h "bazZcgZ ijbeh _gby g xh[oh”bfh mqgblt
sb_ Ij_[h\Zgby

+tM~2h[kI\h bkihevaByZzgjmy ck “he _g [ulv bglmblb\gh]ihgylguf b e_

dbf \ gZ\b]Zpbb qlh[u ihevah\Zl_eb fhielgniughk ©7ohifb
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+Wkl_Ibg_kdZy ijble_dZkkramBllwgh_ hnhjfe_gb_ ~he'gh [ulv kh\j

f gguf b ijb\e_dzl _evguf glh[u ijb\e_dZlv ihevah\Zl_e ¢ b m”"_j

\gbfzgb _

+tNmgdpbhgZewghklvmgdpbb ijbeh” _gby ~“he'gu [ulv e_]Jdh ~hklimig

\azthf* _ckl\b_ k ijbehtffHdbkdfZevgh ijhkluf b ihgylguf

+:7Zilb\ghkl¥bazZcg “he  _g dhjj_dlgh hlh[jZ ZIvky g&Z jZaebqgqguo n

kiI\Zo b wdjZgZo jZaguo jZaf_jh\

=eZ\guc wdjZg ijbeh  _gbBwejblg ij_"hklz\eylv ihevah\zZl_eyf \hafh
ghklv ihbkdZ @lZd B [ex” ih dexqg_\uf azZijhkzZzf Hkgh\gu_ we_f_glu ]e:
wdjZgZ \dexqzZxl

tlhbkdh\Zy kljhdXhey | ihevah\zZl_eyf \\h”~blv dexq_\u_ keh\Z "ey i

aZ\_"_gbc beb [ex”

tNbevljulj_~hklZ\eyxl \hafh ghklv nbevljZpbb j_amevIZIh\ ih jZael

izjzfjrf 1zZdbf dZd p_gZ Ibi dmogb f_klhiheh _gb_ j_clbg] bg

[ex"Z

+DZIl_]hjhlza”_eu 1Zdb_ dzZd IbppZ Jheeu b I ~ J_dhf_g~"m_fi

ihfh]zxl ihevah\zZIl_eyf hjb_glbjh\ZIvky \ ijbeh  _gbb

JbB.>baZcg JezZz\ghc kljZgbpu ijbeh’ _gby
AZdexqg_gb_

JZajZ[hldZ ijbeh” _gby ~ey \u[hjZ f_klZ h[s_kI\_ggh]h iblZzgby ~_fh
\Z ghklv b \hklj_[h\Zgghklv pbnjh\uo j_r_gbc \ kh\j_f_gghf h[s_kI\_ =
[ukljh]lh jZa\blby | _ogheh]bc b jZklmsbo h b”~Zgbc ihlj _[bl_e_c¢c 1Zdh_
g_ lhevdh\en I\hjy | | _dmsb_ ihlj_[ghklb ihevah\Zl e ¢ gh b hldju\Zz
\hafh ghklb *ey [bag_kZ Ijh*he  _gb_ jZ[hlu gZ” ijh_dkhf b _]1h ~"Zevg
Ib_ [m~ml kihkh[kI\h\ZIv memqr_gbx k_j\bkzZ \ bg"mkljbb h[s_kI\_ggt
ih\ur_gbx m~h\e_I\hj_ealg hklith\ d

JZajz[hldz ~Zggh]lh ijbeh _gby bf__| g_kdhevdh agZqgbfuo ZzZki_dl
kljbb h[s_kI\_ggh]h iblZgby

tlh\ur_gb_ dhgdmj_glhkihkbghkldpb _ ihfh]z_| az\_~ gbyf h[s

kI\_ggh]lh iblZgby ijb\e_dZIlv gh\uo deb_glh\ b m”~_j b\ZIlv kms_kl
kgl memqgr_ggh]h ihevah\zZl_evkdh]h hiulZz

+tM~h[kI\h "ey ihevahhWeva&h\Zl _eb ihemqgzxl bgkljmf Zgl dhlhjuc ag

gbl_evgh mijhsZ _| ijhp_kk ihbkdZ b \u[hjZz f_klIZ "~ey ijb_fZ ibsb
\j_fy b h[_ki_gb\Z_I ~hkimi d ZdimZevghc bgnhjfZpbb
tKlbfmebjh\Zdlggh\Zghc”j gb_ pbnjhl\uo |I_ogheh]bc \ j _klhjZgguc
[bag_k klbfmebjm_ | az\_~ gby d bggh\Zpbyf b memqr_gbx dzZq_k
gby
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J:AJ:.;HLD: B BGL?®#BY >HIHEGBL?EVGWHOME?C
>EY BGNHIJF:PBHGGHB&IKFU HIJI=:GBA:PBB
<G?MQ?;GHC >?YL?KYBH

A _gdb®ZK Fhbk_G\
Lhfkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_lI
lizazenkina@ya.ru

<\_"_gb_

BgnhjfZpbhggZy kbkl_fzZ ih~*_j°db \hkiblZl _evghc 6_yl _evghklb h
kytkbkl_fzZ dhlhjzy jZzajz[Zlu\ZeZkv ey fmgbpbiZevgih]h [x~ _lgh]h
\Zl_evgh]lh mqgj>"@gbyh]jzffguc dhfie_dk “~ey khijh\h ~_gby \g_mq_]|
Nyl _evghklhph~he  _gb_ ~Zgghc jZ[hlu ijbalZggh_ k~_eZlv kbkl_fm ~h
"ey bkihevah\Zgby g_ lhevdh mqg_J[gufb az\_~_gbyfb kj_~g_]h h[jZah\
ey bkihevah\Zgby \ukrbfb mqg_[gufb az\_"~_gbyfb >ZggZy jZ[hlZ Jue
A\ gZklb

>Zgog4¥klv hi\_qgzZ_| aZz \g_"j_gb_ \ bf_xsmxky kbklhfm gh\uo fh~m
ju_ iha\hebeb [u hkms_kl\eylv aZz*Zqb mgbdZevgu_ “ey \ukrbo mqg_|
Djhf_Ih]lh gh\u_ fh*meb “he 'gu jZkrbjylv gZklv bf_xsb]Jhky nmgdpbh
ah\Zggh]lh ey rdhe ghjdkfimxsghy *ey \mah\ +Zmlgfd glydb Z ~ f
gbkljzlhjz b nmgdpbc khklz\e_gby hig_Ih\

Kbkl _fzZ ~he'gZ bf_Iv [ehd hI\_gZxsbc aZ jZkk_e_gb_ kim~_glh\ \
1" ~"he’ gZ Julv ‘\hafh ghklv h[jZ[Zlu\ZIlv "Zggu_ h jZkkhe _gbb hi_jbjt
Abfufb ~hdgiZzfb b | ~ WIh “he gh mijhklblv jZ[hlm k ~Zggufb h jZkk_
h[s_"blby :gZeh]bgguc [ehd “he g [ulv j_Zebah\Zg “ey dhgljhey g:
fZl _jbZevghc ihfhsb LZd _ “he’_g [ulv j_Zebah\Zg [ehd dhgkljmdlhjZ
[he__ ]b[dhc jZ[hlu gZA K|jd\dZBbb k m _ bf xs _cky j ZebaZpb_c ;e
Zrfbgbkljbjh\Zgby ~he  _g [ulv jZkrbj_g bkoh”y ba g_hpboh”bfhklb \g_-
kil _fm nmgdpbhgZeZ mgbdZevgh]h bf_ggh ey Z~fbgbkljZIhjZ kbkl_fu

GZqZevguc wlZi jZajzZ[hldb “Zgghc kWeklggh [ue ij "klZ

1.1jh _dlbjh\Zgb _

< fh~_ev ij_~f_Ighc h[eZklb b ko_fm [Zau “Zgguo [ukb "h[Z\e_gu w
ghkysb_ky d hdzZazZgbx fZl_jbZevghc ihfhsb b jZkk_e_gbx \ h[s_"blby
ghklb ~h[zZ\e_ggu_ \ fh~_ev ij_~f_Ighc h[eZklb b \ kda\dm [Zau ~Zggu
gu gZ jbbk khhI\_IkI\_ggh QZzZklv dhlhjZy highkblky d $Zkk_e_gbx \ t
wlh ~h]lh\hj gZcfzZ “beh]h ihf_s_gby kh]JeZr_gb_ d ~h]lh\hjm gZcfz d
"blb_ QZklv dhlhjZy hlghkblky d hdZaZzZghbxtaZly\id ZelvgtgZ ihfihsb

azZgbylf jbZzevghc ihfhsb hkgh\Zgb_ g_h[oh”bfuc “hdnZf_gl i_j\hhqg_]j
\h gZ aZk_e _gb_ LZd _ gZ ko_f_hljZz" _gu gh\u_ jheb HIV_TkI\_ggt
fZl_jbzZevghc ihfhshb HI\_IkI\_gguc aZ jZkk_e_gb_ ~MbgbkljZlhj <)
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Jbk JZkrbj_ggzZy fh™fevgihc h[eZklb qZklv khhI\_IklI\mxsZy ~h[Z\e_gguf \ kbkl_fm we_f_

Jbk JZkrbj_ggZy ko_fZ [Zau "Zgguo 1Z[ebpu KkhhI\_IlklI\mxsb_ ~h[Z\e_gguf \ kbkl_fm w
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Djhf_ ITh]h \ kbkl_fm [ueb "h[Z\e_gu we_f_glu hilghkysb_ky d dhgl
g_lh\~blg ba wibo wetAljg[\lu ih dZ *hfm ba dhlhjuo jBaebqggufb kihk
[Zfb khklZ\eyxlky hlg_lu WIb kihkh[u \ "Zevg_cr_f gZau\Zxlky djbl_jlt
we_ f_glu \\_"~_ggu_ \ fh*_ev ij_~f_lghc h[eZklb b ko_fm [Zau ~"Zgguo
gZ jbkb khhIN _Ikgh

Jbk Fh~_ev ij_~f_lghc h[eZklb >h[Z\e_ggu_ \ kbkl_fm kmsghklb

Jbk Ko_fZ [Zau "Zgguo >h[Z\e_ggu_ \ kbkl_fm IZ[ebpu

HArgZ ba hkgh\guo nmgdpkhbakizlglb fuhlg_Ih\ k ihfhsvx dhgkljmdlhjZz
hig_Ih\ K p_evx [he__ ih*jh[ghhjZkKkkhkhad4®Zigby hlq_IZ ihevah\zZl_e_f
[ueZ ihkljh_gZ ko _fz \azbfh~ _ckl\bc *ey jheb :~fbgbkljZlhj <MAZ |
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\ZjbZgl bkihevah\Zgby kp_gZjby hl\_gqZxsbc aZ kha“Zgb_ hlq_Ilz K
ki\bc bah[jZz _gzZ5g9Z jbk

Jbk Ko_fzZ \azbfh”_ckbbibcKipharZgby hiq_I1Z ~ey jheb :~fbgbkljzZlhj <MAZ

Ilhevah\Zl_ev gZ kljzZzgbp_ ey jZ[hlu k hlgq_IlZfb kha~Z_| [ehdb ba
khklz\ey | rZ[ehg Ihke_ khklzZ\e_gby rZ[ehg khojzZgy_4dky \ [Zam ~Zc
|_ev fh™ _I h[jzZlblvky d [Za_ "Zpdwokimsjhkkimixsb_ \ kbkl_f_hlg_lu b
djbl_jbb ihke_ g_]h \u[jZlv rZ[ehg dhlhjuc iha _ [m~_I hljZz"_g \ |_dk
djbl_jbc >ey djbl_jby g_h[oh”bfh gzZkljhblv izjzf_lju >Ze__ wlb iZjZ
ANZxlky gZ k_jV\_j 17_ \ khhI\_Ikl\bb k pbkihhd\k leRAmixlsBfb djbl
jbx [m~_I| ijhba\_~_g \u[hj we_f_glh\ ba [Zau "Zgguo dhke_ wlh]h ih
gu_ i_j_"Zxlky deb_glm ]~_ \f_kl_ k rZ[ehghf hljZz Zxlky \ ihemqgb\r_
Hlg_I| khojzZgy_Ilky \ [Za_ "Zgguo aZzZl_f az]jm Z ZlkyeygyZ dWhfivxl_j ihev
nZceZzZ

2.J ZebaZpby nmgdpbc dhgljhey aZ jZkk_e_gb_f \ h[s_"blby
b hdzazgb_f fZl_jbZevghc ihfhsb

KljZgbpZ dhgljhey aZ hdZazgb _f fZl_jbZevghc itofhsb bah[jZ _gZ ¢

Jbk KljZgbpZ dhgljhey aZ hdZazZgb_f fZl_jbZevghc ihfhsb

<dezZ”db _KklZevgZy ihfhsv b JZkk_e _gb_ \ h[s_"blby ihoh'b <
kemqgzZyo ih i_j\hc [hdh\hc \dez~d_ ijhba\h”blky ijhkfhim bgnhjfZpbb i
xsbf ~hdmf_glzf A~_kv IZzd _ fh'gh \ fh~rZevghf hdg_ ilnkfhlj_Iv bah[j
dmf_glh\ >hdmf_glu hlkhjlbjh¥Zguh \"EbklkharZgby DZd lhevdh "ZI.
hdhggzgby ~_ckl\by “hdmf_glzZ klZgh\blky f_gvr_ |I_dms_c ~Zlu we_
hih[jz Z_|ky gz ~Zgghc \dez~d_ |h \dez~d_ <g_klb ~hdmf_gl ijhba
gb_ gh\hlh “hdmf_glZ \ kbkl_fm Dexq_\u_hRy¥YlkguihéhadmiZlgle fg
kzfhklhyl _evgh AZ]jmadZ nZceh\ g _h[oh”bfZ ~ey Ih]lh Zqlh[u wlb ~Zg
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ebkv "hdmf_glhf b ijb g_h[oh”bfhklb [ueZ \hafh ghklv bo ih”*I\_j*blv
Ahdmf_glh\ g_\hafh gh \g_klb ~"Zggu_ wlbo "hdmf_gllb\ kbkl_fm <g¢
Ahdmf_glhy kh”_j"bl “*hdmf_glu ~ZIZ hdhggzZgby ~_ckl\by dhlhjuo f_q
NZlu K lhgdb aj_gby h[jZs_gby>d@Z&alhZgggb "~ cklimxsbo ~hd
f_glh\ hlebgzZ_Ilky hl \dez~db Zjob\Z ~hdmf_glh\ lhevdiZz I_f qglh gZ h
xIky "hdmf glhij_~_e_gghc *"Zlu Zigke?jmihc*_e_gghcmZlu >hd
f_glu \ Zjob\_ j_~Zdlbjh\ZIlv g_evay >Zggu_ Zjob\Z ~hdmf_glh\ m~Ze
fu ih ijhr_klI\bb hij_~_e_ggh]h ijhf_"mldzZ \j_f_gb

3.Dhgkljmdlhj hig_Ih\

< bagZqZevghc kbkl_f_ ithgveh\Zliveg_kdhevdh hlg_thh\ ba ij_"e
"_gguo < gh\hc \_jkbb g_h[oh”bfh }u@hZggifiud Aimgdpbx jZkrbjblv
nmgdpbhgzZe \ \b”_ ~h[Z\e_gby gh\uo gZ[hjh\ “"Zgguo k\yaZgguo k \t
azZ\_"~ _gb_f ~Zlv ihevah\Zl_ex \hafh ghkIVMzZkgyhkIhktdnefvghl KEkK
hkgh\_ rZ[ehgh\ ~bgzZfbq_kdb "h[Z\ey_fuo \ kbkl_fm

ljb[mlu b djblzkbBlbggu_ kmsghklb kms_kl\mxsb_ \ kbkl_f_ bagzZq
DZ ~uc djbl_jbc bf__ | k\hc aZjzZg__ ijhibkZgguc aZijhk d [Za_ "Zgg!l
j_amevlzZl m hrgighjbzhipghf b Ihf °_ khklhygbb [Zau “Zgguo fh _1 ih
gylvky lhevdh ijb baf_g_gbb \oh*guo ~Zgguo kibkhd dhlhjuo m dz°
lzd"_ az”"Zg azZjzZzg__ < ijhp_kk_ h[jZ[hldb “Zgguo h[jZls_gb_ d k_j\_j
ky gq_j_a-aBWHKAU >Zggu_ ih*"ZxsbhRykgj\_jm fh]lml hlebqgZlvky g_
lhevdh agZzg_gbyfb gh b dhebqg_kI\hf b Ibihf wlibo agZq_gbc Ihke_ ih
hkms_kl\ey_ |ky bo h[jZz[hldZ AZijhku ~ey dZ ~h]lh djblb jby khklZ\e g
gZfbqg_kdb f_gyxlky Ilhevdh agZq_gby \ wibojadijhkXjZzgZ BIhE
gu_ gZijbf_j gbkeh\u_ _keb j_qv b~_I hih*kq_I|_ Z gZ deb_gl_ ijh
gb_ wlbo "Zgguo m~h[guf “ey ihevah\Zl_ey kihkh[hf

4. MklZgh\dZ mjh\g_c ~“hklmiz d kbkl_f_ ih jheyf

:~Mbgbkljzlhj h[ez~Z_1 kzZfufb rbjhdbflb ihémghfhdgbmigu \k_
\hafh'gu_ \deZ~db Nmgdpbb mgbdZevgu_ "ey rdheu hklZebkv gh
<MAZ g_ kfh _I h[jZlblvky d gbf g_j_a “hklmiguc _fm ihevah\ZIl_evkd

HI\_IkI\_gguc az fzZl_jbzevgmkhékhfhdWlhjhc ~hklmigu \dez~db
Kim_glu FZI_jbZevgZy ihfhsv F_g_"~" _j hlg_Ih\ ljhnbev

HI\ _IkI\_gguc aZ jZkkjheewbdhlhjhc ~“hkimigu \dezZz~db KIm”_glu
JZkk_e_gb_ \ h[s_"blby F_g_"~" _j hlg_Ih\ ljhnbev_ HI\_IkI\_ggu
jbZevgmx ihfhsv b hI\_IklI\_ggwd aZdjakk lhlh \h \dez~d_ KIm~_glu
fhlml ihevah\Zlvky Ihevdh nmgdpbyfb ij _~“mkfhlj_ggtfh bo jheyfb Z
[Z\eylv j_~Zdlbjh\Zlv b m~Zeylv bgnhjfZpbx k\yaZggmx k fZl_jbZev
beb jzkk_e_gb_f khhI\_IkI\_ggh Lzdbf *_jE[j@Zhk ifihdpkoh’}hf
hig_lhihevah\zl_eyf “hklmigh kha~zZgb_ hlg_Ih\ ih Zljb[mIZf ij_~mki
lhevdh bo jheyfb

5.> I|Zebabjh\Zggu_ ijZ\Z ~hklmiz d kbkl_f_

Djhf_ ~hklmiz dh \dez~dzf \ kbkl_f_ kms_klI\m_I 1Zd _ ~hkIlmi d
rZlehgzf GZijbfAfjpgbkljZlhjm ~hkimigu \k_ djbl_jbb b rZ[ehgu \ |Ih \j
dZzd ~ey gh\uo jhe_c mklZgh\e_gu hl]jZgbg_gby ihwlhfm bf g_~hklmig
BagzZzqzZevgh kms_kl\mxsb_ mjh\gb ~“hklmizZz jhe_c d djbl_jbyf ihf_gyly
gh \hafh gh mklzZzgh\blv miB\gby "hhkdh”~bfhf ihjyrd_ d ex[uf djbl_jbyf
"ey gh\hc jheb khanZgghc \ jZzfdZo kbkl_fu RZ[ehgh\ \ kbkl_f_ bagZ
ijb bo kharZzgbb fh gh k~_eZlv bo “hkimigufb ~ey \k_o _jhe_c beb lhe\
e _gguo LZd _ mjh\gb ~"hklmiz j_Zehdb\dlgu gZbmgpkigahlhjm ~
kimigu \k_ knhjfbjh\Zggu_ hlqg_Ilu \ kbkl_f_  HklIZevguf jheyf bagZq.
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ki\mxsbf \ kbkl _f_ hlq_lu dzZkzZxsb_ky \g_mqg_|[ghc jZ[hlu g_“~hklmig
Ahdmf_glh\ “hklimi hjj]Zzgbah\Zg ke_"mxsbf h[jZahf wk_fHihevah\zZl_eyf
\_IklI\_gguc az fzZIl_jbzZevgmx ihfhsv “~hklmigu “hdmf_dlu hlghkysb_I
Zevghc ihfhsb b \k_f ihevah\zZl_eyf k jhevx HI\_IkiVhgguc aZ jZkk_e
f_glu hlighkysb_ky d jZzkk_e_gbx \ h[s_"blby Nmgdpbybm~Ze_gby we_
\Z "hkimigzdhhg~fbgbkljZlhjm

6. Kha“zZgb_gh\uo jhe_¢c b mklZgh\dZ mjh\g_c “hklmiZz

:~fbgbkljZzlhj h[ez~Z_1 \hafh ghklvx kha”Zlv gh\u_ jheb ”"ey kbkl
gm ' gh ~ey Ihlh qlhJu ijb g_h[oh”~bfhklb k~_eZlv ijhp_kk dhgljhey gZ
Nyl _evghklvx [he__ JbqlddfZdpb jheb fh gh gZkljhblv mjh\gb ~“hklimiZz
g_kdhevdbo jza®"_eZo hkgh\ghc jZza~_e \g_mqg_[gZy jk[hlzZz fzZl_jbZe
k_e_gb_\ h[s_"blby mijz\e_gb_ kbkl_fhc Djhf_ \hafhhghklb kha*Zgt
\Zgby b m~Ze _gby jhe_c gZ ~ZgghcjhkdENdihékhahiZl e ¢ k hij
N _e_ggufb jheyfb b gZzagZqg_gb_ ihevah\Zl_e_c gZ jheb Lzd _ \ jzfd
ijhbkoh”~bl mklzgh\dz \j_f_ggh]h ijhf_"mldZz ih bkl_qgq_gbb dhlhjh]h
gZoh”ysZyky \ Zjob\_ Z\lhfZlbg_kdb mgbglh Znm&yklImakb bagZqZevg
kbkl_f_ g_ ih”e_"ZIl j_~Zdlbjh\Zgbx b m~Ze_gbx

AZdexqg_gb_

< j_amevlzZl_jZ[hlu Jueb \uiheg_gu \k_ ihklZ\e_ggu_ azZ”~Zqb
+Kdhjj_dlbjh\Zgu kms_kl\mxsb_ b ~h[Z\e_gu gh\u_ fih~_eb ijh_dlIZz
kiI\bb k baf_g_gbyfb
+>h[Z\e_gu ki_pbnbgl\kkibbo”ay_[guo aZ\_"_gbc jheb
+J _Zebah\Zgu nmgdpbb dhgljhey aZ jZkk_e_gb_f \gh[s_"blby b n
ljhey aZ hdzazgb_f fZl_jbZevghc ihfhsb
+J _Zebah\Zg ihevah\zZl_evkdbc bgl_jn_ck \ gZklyo kbkl_fu Kki_pb
\ukrbo mqg_[guo azZ\_"~_gbt¢tbh khilmlayiklihevah\Zl_e_c
+MklZgh\e_gu mjh\gb ~hkimiz d kbkl_f_ \ khhI\_IlklI\bb k jheyfb
+J_Zebah\Zg dhgkljmdlhj hlg_1lh\
< blh]_1_dmsZy nmgdpbhgZevghklv jZajzZ[hlZgghc iph]jzffghc kbkl
| bkihevah\Zlv __ \ \ukrbo mqg_[guo alh_ %kbgbyfZ KDhd [he _ ]b
dhc \ bkihevah\Zgbb < ~Zgguc fhf_gl kbkl_fZ Jhlh\zZ d ijhp_kkm \g_*"j.
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F?LH>U IJH?DLBJH<:GB
HLD:AHMKLHCQB<UOHBENBHGGUO KBKL?F

AhjdbgK
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_lI
somnoynadno@stud.tsu.ru

<\_"_gb_

WdkiemzZlZpby b jza\_jlulZzgb_ ijbeh” _gbc \ ijhfure_gghf hdjm _g|
kinjh\h "~z |ky hij_~_e_ggufb jbkdzfb GZzijbf_j k_j\bk & _I g_ \u~_j°
dhlh ih\ur_gby gZ]jmadb \ oh”_ _1h jZ[hlu fh™_I [ulv \g_aZigh \uy\e _
A n_dl beb \h \j_fy ijh\_~ _gby ieZgh\uo jZ[hl bkihegbli_ev fh™ _| kemc
rblv hrb[dm ijbbktyfin \ g_jZ[hlhkihkh[gh_ khklhygb _

WIib b fghlb_ ~jm]b_ ijbgbgu fhlml \ihke_2kl\bb ijb\_klb d djmiguf
"ebl_evghc g_"hkimighikhlp [bidg_kglh fh _| bf_Iv jZzaghih jh~Z ihke_
ki\byhl ijhklh]lh g_"~h\hevkI\Z ihevah\zZl_e_c b_jv ithl Znoohzgggu o ihl
\hc dzlzZkljhnu ij_7ijbylby < gzZklhys__ \j_fy wlZ ijh[e_fZ klZeZ hkh[t
ih ijbgbg_ Ih]lh qglh bgnhjfZpbhggu_ |I_ogheh]bb y\eyxlky h”"ghc ba k:
bg\_klbpbc g_eh\_q_kI\Z b ~ebl_evgu_ ijhklhb fh]lml ihtkklZ\blv ih® m]
nbgZgkh\u_ ihdZaZzZl _eb dhfiZzgbc gh b "bagb ex®_c¢ _Keb j_qgv b"_| |
\hhojZzg_gby D Ihfm ~_ g_ 1Zd fgh]lh bkke_"h\Zgbc ij_"eZ]zZxl| kbkl_f
h[_ki_qg_gbx gZ~_"ghklb

Ihwlhfm p_evx ~Zgghc jZ[hlu klZgh\blky \uy\e _gb_ & hibkzZgb_ f_|I
Ibjh\Zgby hldZahmklhcgb\uo bgnhjfZpbhgguo kbkl_f k bkihevah\zgl
mijZ\e_gby jbkdzfb dhlhjuc fh _I ihfhgv ihkljhblv jZ[hIm gz~ gz~_"gl
kbkl_fzlbq_kdb

l.:gZeba jbkdh\ jZajzZ[hldb IH

Jbkdwlh \hafh gZy j _ZebaZpby g_dhbbjghihgkphddlbyj < gZr_c
ij_~f_Ighc h[ezZklb ih” 1Zdbf kh[ulb_f ihgbfZ_Iky k[hc bgnhjfZpbhggh«
\ke_"klI\b_ dhlhjh]lh kljz~zZ_1 __ ~“hklmighklv beb p_ehklghklv ojZgbfuo

H[jZIbfky d deZkkbqg_kdhfm pbdem jzZajz[hldb IH khklhys_ fm ba
jbk1).

JbK.Jbkdb \hagbdgh\_gby k[h_\ gZ pbde_ jZajZ[hldb IH

AZnbdkbjm_f a~_kv \Z'guc |I_abk imklv k[hb h[uggh ijhbkoh”yl gz *
wlZiZo pbdeZ jZzajz[hldb bo ijbgbgu gZklh djhxlky \ kZfuo i_jl\uo GZi
oh”_ wdkiemzZlZpbb Jg&Zdjbyheg_kdZy g_bkijz\ghklv _z ihy\e_gb_ fl
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[ulv \ual\Zgh |_f -4l 49 j g_ \uy\be __ gZ wlZi_ |I_klbjh\Zgby Z Zjob
g_ aZeh be kihkh[u kgb _gby ihke_"kl\bc \ Zjobl_dIimjrh gZ wlZi_ ijh_
kl_fu

Lib]]l_jhf k[hy \ jZah[jZgghmApbb kbkimiz_| \uimkd gh\hc \_jkbb
ijbeh” _gby b kjzZ[ZlulZgb_ \ g_c *~_n_dlghc nmgdpbhgZevghklb Ljb]]_
hrbg \ Ih \j_fy dzd ijbgbg fh _I [ulv fgh _klI\h Hkgh\u\Zykv gz klZlb
gZmqguo bkke_ “2h\Zgbyb gh \ug*hkdhkguibgbg k[h_\ D gbf hlg
kKylklyrb[db \ ZgZeblbd_ b dhgljzdlZo g_dzZq_kl\_ggZy Zjobl_dImjzZz kb
kiI\_gguc ijh]jzffguc dh” g_dZqg_klI\_ggu_ ijhp_kku ZzZ\lIhfzZlbazZpbb i
dhffmgbdZpbb khljm~gbdh\ hrb[dZ \ oh”_ jmqggh]h ijhg kkzZz \ha”_ckl
\bkh\ g_\hafh ghklv "hjzZ[hldb kbkl_fu

G_dzZg_klI\_ggh kijh_dlbjh\Zggh_ b j_Zebah\zZggh_ \_ijh]jzffghf dh-
gb_ hg_gv keh gh k~_eZlv hldZzahmklhcgb\uf JZkijhkljZg_gguf eh gu
yley_Iky Ih qglh gZgyluc bg _g_j ih gz~_"gédX[lhckifih]jZfkGueZlv
dhfihg_g!l \ukhdh~hklmiguf GzZ ~_e_ _keb ijh]jzffguc dhfihg_gl g_ |
k_ [y dh~ ihal\heyxsbc _fm i_j_"b\ZIlv g_dhlhjh]lh jh~Z thidZau beb kh
dhf [hevrh_ dhebqg_kl\h ijh]jzffguo ~_n_dlh\ Ih bg _g_j \jy® eb kfh _|
gZdhebg_klI\h k[h_\ dbabhjwlhJdha\hagbdzxl h~gzZzdh hg fh _| kms_KkI\_
kgbablv \j_fy j_Z]bjh\Zgby b bkijZz\e_gby bgpb”_glh\

Hkgh\guf ihke_"klI\b_f dzZ ~h]h k[hy yl\ey_ Iky Ih qglh ~ey ihevah\:
gZjmr_gZ “hkimighklv dhgnb”~_gpbXxévglgkhklbedhdhgghuo eb[h |h
glh hg g_ kfh™ _I \ gm guc fhf_gl \hkihevah\Zlvky dhgdjy lghc mkem]hc
_fhc kbkl_fhc GzZb[hevr__ \ebygb_ g_kml k[hb ijb\h”*ysb_d jZajmr_q
r_gbx dhgkbkl_glghklb ojzZgbfuo ~Zgguo ih Ilhclkdplgeg gbglh bo \hk
fh™ | aZzgylv *ebl_evgh_\j fy Z \ djZcgbo kemqZyo ihl_jyggu_ ~Zggu
[ulv g_ \hkklZgh\e_gu WIlh ijyfu_ nbgzZgkh\u_ b j_imlZpbhggu_ jbk
iheghklvx ~“h\_jyxl ~Zggu_ \u[jZgghc dhfiZzgbb b h 'b”Zxl qglh bo ~Zg
1ZjZzglbigmggh aZsbs_gu hl ih\j_"~ _gby beb ihl_jb

GZjmr_gb_ dhgnb”_gpbZevghklb ~Zgguo hJjuqgh bf__1 f_gvr__ \eb
ijbgbg_ qlh [hevrbgkl\m ~Zgguo aZ bkdexq_gb_f i_jkEgZevguo b ie:
kilmx g_ gm gZ \ukhdzZy dhgnb”_gpbZevghklv Adsbhzhegblbqg_kdbo #
| _evgh j _ ]Imebjm_Iky gZ aZdhgh”~Zl_evghf mjh\g_ ihwlhfm [_a “he gl
s_gghklb bgnhjfZpbhggzZy kbkl_fzZ fh™ _|I [ulv g_ “hims_§Z d wdkiem2Zl|~
jhf qglh agzZzqgbl_evgh kgb Z_| jbkdb k\yaZggu_ k gZjma_gbyfb bgnhijf
hizkghklb

<j_f_ggZy g_"hklmighklv *"Zggiglmpb&khf\bagkdv b y\ely |Iky g _ij
ylghc *ey deb_glh\ b 1zd _ \_~ I d j_imlZpbhgguf b nbgzZgkh\uf ihl_j
N e gZbf_g__ djblbggZ k lhgdb aj_gby \hafh guo ihkeh “"kl\bc ;hevrt
\j f gguo k[h_\wWeZ glg_azZf _qzZxl ihlhfm glh hgb g_hlebgbfu hl ijh[«
bgl_jgkh_~bg_gb_f dhlhju_ ~h\hevgh gZklh khijh\h 2Zxl jy*h\uo iheve

Bkoh”y ba I_abkh\ \ur_ hkgh\gu_ Ijb]]_ju k[h_\ fh gh jZaeh blv i
jbkdh\ Izdbf h[jzahf gqglh gzZH[Hgufb ijfelyjbfbgbfbaZpbb b mkljZzg_gby
[mMAml y\eylvky jbkdb ih\j_"~ _gby beb ihl_jb ~Zgguo Il hgb bf_xI g
ylghklv b gZb[he__ hizZzkgu_ ihke_2kl\by \ Ih \j_fy dZdmjhqb_ jbkdb [
s_kI\_ggufb 2)bk
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Jbk.Hp_gdZ jbkdh\ wdkikemzljopbb\ jhylghkib b ihke_~kl\bc

Hibjzykv gZ gqZklhlm \hagbdgh\_gby k[h_\ k hij_~_e_ggufb ijbgbg:
jZfb Z 1zd"_ hp_gb\ \ebygby b \hafh ' gu_ ihke_"kl\by tl [hevrbgkI\Z |
" _f ihkljhblv g_dhlhjmx mgb\_jkZjedgihbx jbkdoh™egymphegrb
KIN\Z Ibih\uo ijh_dlh\ \ h[eZB).b BL jbk

Jbi.<bamZebazZpkhiZzbkibb \ \b~A_ ibjZfbrZevghc ~bZ]jZffu

Nmg~zZf_glhf ~ey ex[hc gZz~_"ghc bgnhjfZpbhgghc kbkl_fu y\leyxlky
j_a_j\ghlh dhibjh\Zzgby fhgblhjbg]z b j_Z]ljlh\Zgby @ dgelbgby
MblzZlvky ~Zevr_ ijhklh g_p_e_khh[jZzagh ihlhfm qglh ijb hlkmlkl\bb
ex[hc k[hc jbkdm_1I [ulv ihijhklm g_azZf_q_gguf Z [_a j_a_j\gh]h dhibj
g_\hafh gh \hkklZgh\blv ~Zggu_ ih khklhygbx gz \j bfy ghzZ\hagbdgh\_g

lhke_ Ihlh dzd kbkl_fZ [m~_1 azZzkljZzoh\ZgZ hl ihl_jb beb ih\j_"~_
klhbl i_j_oh”blv d h[_ki_q_gbx ijhp_kkh\ [_ahiZzkghc ithklz\db gh\uo \
" gbc b Z\IhfZlbazpbb ijhp_kkh\ k[hjdb [|_klbjh\Zgby b jzZa\_jlu\Zghb
ijhbkoh”blImid gh\uo \_jkbc |I_f \ur_ \_jhylghklv ihy\e [gby hrb[hd \ o
gh\e_gby ;hevrmx jhev \ h[_ki_q_gbb gz~ “ghklb b]jZ_ | gZebgb_ «
ijhp_kkzZ |_klbjh\Zgby h~gzZdh ~Z"_ ijb _]h gZebgbb kbkl_fzZ g_k_1 j
hrb[hd \ oh”_ \uiheg_gbmqg@llol © ¢kl\bc Ihwlhfm dexq_\hc azZz”~Zq_c a:
yley_Ilky khanrzgb_ bgkljmf_glZjby ~ey [ukljh]lh hldZlZ j_ebaZ beb \u\
k ihkljz~zZ\r_c gqzZklb kbkl_fu



Ke “mxsbfb rzZ]Zfb d memqr_gbx f_Ijbd hldZahmklh&gb\hklb y\ey |
pby ex[uo \hafh ' gualthzogzd b \g_"~j gb_f oZgbafh\ ieZ\ghc ~_]jZ~Zphbl
g_h[oh~bfh ey kgb _gby jbkdh\ \hagbdgh\_gby dagdgtrduo k[h_\ dh
kimighklb h~rgh]lh dhfihg_glz fh _1 ihkljz~Zlv fgh  _kl\h *jm]bo

NbgzZevguf wlzihf jZa\blby y\ey_ lky-dmleibllidipb ZgH®( 6LWH
5HOLDELOLW\ (QJLQHHULQJ \gmljb dhfZzg®ru dhlhjZy aZdexqZ_Ilky
mqgZklgbd agZ_| p_gghklb kharzZgby gzZ”~_"gh]lh IH b kh[ex~Z_| g_dh
dhlhju_ ihalheyxl wlh ih™~™ @ bbzlldbf ijZzdlbdzf hlghkylky kh[ex”_gkt
ji_BZf_glh\ ijh\_~ _gb_ ~_"mjkI\ ih”~™_j"Zgb_ dmevimju kha”Zgby ihk
lZzd>_ \ukhdh_ \gbfZgb_ d g_nmgdpbhgZevguf |Ij_[h\Zgbyf kbkl_fu dz
ijhba\h~bl_evghklb khijh\h ~Z_ fhklb b fZzkrlZ[bjm_fhklb

2.1h~oh”u d ihkljh_gbx hldZahmklb&gb\uo k_j\

HArghc ba hkgh\guo az”~Zq Zjobl_dlhjh\ b jZajzZz[hlqgbdh\ ijh]jzffgh]
gby y\ey Iky kgb™ _gb_ _“~bguo |lhqg_d hldZaz 1Zdbf h[jZzahf qglh dZ ~Z
g_dhlhjuf h[jZzahf j_a_j\bjm_Ilky eb[h \ Zjobl_dIimjm ~ig[Z\eyxlky gh\L
gu_ ijh]jzffgwnfidg _glu ihal\heyy kbkl_f_ jZkij_"~_eylv gZ]jmadm f_""n
eb[h \W\h~blky ~"hihegbl_evgZy eh]bdZ \uiheg_gby ijhp_kkh\ ihalheyx
\j_f_ggmx g_~hkIlmighklv hI*"_evguo maeh\ kbkl_fu

LZdh]h jh~Z izZll_jgu b ijZdlbdb m _ rbjhdh balhligilmdh\ 8jm]Zo jZaj.
Zjobl_dlhjh\ f_ozgbaf bo jZ[hlu b ki_pbnbdZ [4#f_g_gby hibkZgu \

DezZkkbqg_kdbf ijbf_jhf kljmdImjgh]lh j_a_j\bjh\Zgby gyley_Ilky \g_*"j
njZkljmdIimjm [ZeZgkbjh\sbdh\ gZ]jmadb jZkij_~ _eyxsbo \oh”ysbc Ij
kdhevdbf j_iebdZfijibehh]hgby jbk< kemqgZ_ k[hy hI*_evgh \aylh]h mae
[ZeZgkbjh\sbd gZ]jmadb kihkh[_g \j_f_ggh \u\_klb k gk]h IjZznbd h"|
klZgh\e_gby Fgh]lb_ Zelhjblfu [ZeZgkbjh\db kihkh[gu mqgblu\ZIlv |_dm
k_j\bkh\ \h \j_fy ijbgylby j_rigbyaBpfZhh azZijhkh\

Jbk ;ZeZgkbjh\dZ gZ]jmadb gZ ~\_ j_iebdb k_j\bkZ \ ij_~_eZo h~gh]lh ~Z1Zp_gljz

JZKij_" e _ggZy Zjobl_dImjZ b Zkbgojhggh_\azZbfh~Zckl\b_ f_""m |
gbl_evgh ih\urzxl hidZzahmklhcqgb\hklv kbkl_fu | d-\Wigbo mf_gvrz_I}
|_gpbZevguo lhq_d hldZzaz kbkl_fu H~”gZdh ZkbgojhggZy h[jZ[hldZ a.
g_ "ey dzZ ~h]hijbbmpgkkz Z jzZkij_~_e_ggu_ ojZgbebszZ "eZgguo kha”zZxl
gbl _evgu_ aZzZljZlu \ h[kem b\Zgbb < gZklghkhlh fe@" Ny f &$3
ky g_\hafhivghk_ki_q_gby _~bgh\j_f _gguo k\hckl\ kh]lJeZkh\Zgghklb *h
b mklhcgb\hklb d jZza®_e_gbx ey jZkij_~_e_gguo kbkl_f ojZg_gby ~Z
mqgblu\Zlv gZ wlZi_ ijh_dlbjh\Zgby kbkl_fu
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F_Ih~u \j_f_ggh]lh bkihevah\Zgb_ j_a_j\Z \j_flabf bht™agdpbhgZev
Zevl_jgZlb\ghc eh]lbd_ j_&a_@bimdXgewxl ih\ukblv wnn_dlb\ghklv jZ[hlu
kbgojhgguo aZijhkh\ *ey k_j\bkZ b hgb j_Zebamxlky iml_f mkeh g_gb
k_j\bkz iml_f \g_MjjZogyg_gbc gz \j_fy h[jZz[hhdbZzgEdgjhklZc gz
ij_~_evgh-\dheah\h\ f_MNMiBegbl_evguo ihiulhd \udBd\ZZfl |h"Z
iZlIl_jga_j_dexqzl,_dévozZgbafh\ ijh\_jdb “bag_kihkh[ghklb k_j\bkz Zg
healthcheck).

lez\gzy ~_]jZz~"Zpby k_j\bkz gzfgh]lh ij_~ihglbl_evg_c iheghc g_"
kK _j\bkz thgZl [ulv j_Zebah\ZgzZ iml_f hldexq_gby gZklb nmgdpbhgZe:
yleyxs_cky djblbgqghc ”"ey h[_ki_qg_gby jZ[hlhkihkh[ghklb hkgh\gu
ijhp_kkh\ ijbhjblbazpb_c ihevah\zZl_evkdbo aZijhkh\ beb mom~r_gb_f
jbjm_fhlh k_j\bkhf dhgl_gl&Z kkkl fghdbfh”™_| [ulv *himklIbZh bkihevah\
gb_ "Zgguo ba dwrZ beb j_Z&pag@ghly \D{oEZFMNIdZ aZijhkh\ ih
dhlhjuf gzklmiz_1 \ kemqgZ_ g_\hafh ghklb \uiheg_gby hkgh\gh]h kp_
jhf 1zdhlh kp_gZjby fh _| y\eylvky h[jidbgbk_ @\bkZIifgijdb g_\h
fhghklb \uah\Z \gmlj_gg_]h k_j\bkZ j_Zebamxs_]h hkgh\lgmx nmgd
kbkl_fu

Jblb. <bamZebaZpby ijbgpfalitackkmlgZjby *ey h[jZ[hldb aZijhkZ
Fghlb_ kljmdIimjgu_ rZ[ehgu ijh_dlbjh\Zgby b ZjothhdImjgu_ nZkzZ
juf fh gh hig_klb $3, *DWHB)URQWMIQGG Z |1Zd _ 6UBHFEDU jbk
ihfh]Zx! ih\ukblv hldZahmklhcgb\hklv kbkl_fu \uihegyy dhgljhev ~hkl
i_ggbf k_j\bkzf b h[_ki_gb\zZy fhgblhjbg] bgl_]jZpbc Hgb bljzx!l djl
jhev "eklkb \ dhlhju_ keh gh beb g _\hafh gh \ghkblv ~hjZ[hldb

Jbl. <bamZebazZpby ijbgpbiz jZ[hlu stlethilb ajiixisz ] h
AZdexq_gb _

< j_amevlZl_jZ[hlu [ue ijh\_~ g ZgZeba jbkdh\ \g Bj gby b wdkie
eh™ _gbc Z 1zd _ jZajziKH|ZzyZpbkllu\ZxsZy hkgh\lgu_ ijggbgu b Ijb
]_ju k[h_\ b ihal\heyxszZy \g_”"jylv ijzdlbdb ih\ur_gby giz~_"ghklb \ eh

301



ke_~h\Zl_evghklb >ey \u~_e_gguo ]jmii jbkdh\ hibkZgu g_dhlhju_ [Z
ihal\heyxsb_ fbgbfbabjh\Zlv \ebygby g_"hkimiglgkkb bketbklihfiu gz deb
kblv kdhjhklv \hkklZgh\e_gby ghjfZevgh]lh j_"bfZ nmgdpbhgbjh\Zgby

;he__ ih”jh[gh ~Zggu_ ijzdlbdb k ih~jh[guf jZa[hjm bo hkgh\guo
s_kI\ b g_~hklzidh\ Z 1Zd _ bgu_ f_Ih”u ih\ur_gby gZ*_"ghklb \dex
f g _gby \ ijhp_kkZogbklbjpdd\e _gby b h[kem b\Zgby iph]jZffguo dhfi
g_glh\ hibku\Zxdky \
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KBKL?FU HJ=:GBA:P8B?MQ?;GHC >?YL?KYBH

Bl]gZlv<\> Fhbk_G\
Lhfkdbc Jhkm~ZjkI\_gghilc Imgb\_jk
ignatevvd@gmail.com, moiseev.tsu@gmail.com

<\_"_gb_

BgnhjfZpbhggzy kbkl_fz ih~*_j°db \hkiblZl_evghc 6_yl_evghklb h
kytkbkl_fzZ dhlhjzy jZzajz[Zlu\ZeZkv ey fmgbpbiZevgih]h [x~ _Igh]h
\Zl _evgh]lh mqgj>@ghyh]jZffguc dhfeg KRKijhn\h "~ _gby \g_mqg_J[ghc
Nyl _evghkk]brhe  _gb_ ~Zgghc jZ[hlu k p_evx k”_eZlvekbkl_fm ~hklm
bkihevah\Zgby g_ lhevdh mqg_[gufb az\_~_gbyfb kj_~g_]lh h[jZah\Zghby
bkihevah\Zgby \ukrbfb mqg_[gufb azZz\_~ gbyfb GZqgZevguc wlZi jZajZ
kbkl_fu [ue ij_"kIRle_g \

< ~"Zgghc jZ[hl_ ij_"klZ\e_gZ j_ZebaZpby b INgu”j bgbxlfh*me_c d
h[sbc nmgdpbhgZe dZd ~ey rdheu 1Zd b ey \maz JZajZ[Zlu\zZz _fZy
bf Iv [ehd hI\_IkI\_gguc aZ khklzZ\e_gb_ gh\uo rZ[ehgh\ hlgqzlh\ dl
[ulv bkihevah\Zgu ih\lhjgh ijb g_h[oh”~bfhklb LzZd _ Ij_[m_Ilky ~hjZ[hl
jhe_cqlh[u h*bg ihevah\zZl_ev fh] \uihegylv g_kdhevdh jhe_c h~rgh\j_f_

1. 1jh_dIbjh\Zgb _

< kbkl_f_ _klv jy® Zljb[mlh\ ih dhlhjuf khklZ\eyxlky hlq_lu \hkibl
kh[ulby >Zggu_ hlg_lu klzg”~Zjlgu ey dZ ~hc hij_~_e_gghc nhjfu \hk
jZ[hlu b kf_jy~ djbl_jb_\ dhlhjuf ~he gu ih*"qbgylvky GZijbf_j _klv
jbc nhlh]jznby ih dhlhjhfm fh gh \uykgblv g_h[oh”bfh eb ~ey azZdju
kh[ulby aZ]jm ZIv \ kbkl_fm nhlh]jZnbb k ijh\_~_ggh]h \hkiblZI_evgh]t

lj_~iheZzZ]lZ_lky qlh dhigldjmd\iRjhkiblZl_evguo kh[ulbc “he _g [ulv
j_Zebah\Zg ke_~mxsbf h[jZahf ihevah\Zl_ev k ijz\Zfbbz~fbgbkljZlhjZz
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[ml ba ij_~eh’_gguo aZl_f \u[bjZ_I djbl_jbc ba kibkdZ I_o qlh khhlI\_
Zljb[mIm b \u[bjZ_1 hlq_I \hkiblzZI|_edlglh)ju &hgmiigy [m~_1 khklZ\blv
LZzdbo hiq_lh\ \hkiblzZzl_evgh]lh kh[ulby fh gh \u[jZlv g_kdhevdh Djhf
_klv g_h[oh~bfhklv \kljhblv bgnhjfZpbx ba hlg_lh\ \ *hdmf_gl bf_xsbc
aZlheh\hd beb ~jm]b_ khklZ\gu_ qgZklb hlciju~rfhe ghgllcljhdlv \
ehg >ey wlh]h zZ~Afbgbkljzlhj fh™ _| kha~Zlv [ehdb b ba lgbo kh[jZIlv rZ]
\Zl_ev fh™ _I \u[jZlv rZ[ehg ba ij_"eh’ _gguo

>ey j_Zebazpbb jzZ[hlu dhgkljmdlhjzZz hlg_lh\ \hkiblZl_evguo kh[ulbc
\ur_ h[jZahf [ZazZ "Zgguolkuex&bhR[jZahf jZkrbj_gZ [ueb ~h[Z\e
gu gh\u_ IZ[ebpl). jbk

Jbk Ko_fZ [Zau ~"Zgguo >h[Z\e_ggu_ \ kbkl_fm IZ[ebpu

LZ[ebpZ :ljb[ml hljz Z_1 bgnhjfZpbx h[ Zljb[mIZo Hibkzgb_ ZIjb]
“Z_ | kmlv wlh]h Zljb[mlzZ :ljb[ml fh gh gzZdhhpzZy]jmihilsZ_| g
kdhevdh hlg_Ih\ *ey [he__ kljmdImjbjh\Zggh]lh hjb_glbgh\Zgby f_""m
guc iZjzZf_|j [ue \ug_k_g \ hiI*_evgmx |IZ[ebpm \ klyab k I _f qglh \ ~Ze
\_jhylghklv mkeh g _gby "Zgghc IZ[ebpu b m\_ebqg_gby dhebq_kI\Z _z
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LZ[ebpZ Djbltppld bgnhjfZzpby h djbl_jbyo hlqzlZo AhkiblzZIl_evgh]
[ulby HibkzZzgb_ djbl_jby jzkdju\zZz_1 _]lh kmlv b ihfh]ZZI| ihevah\zZIl_e
dhc hlgzl hg fh™_I khklzZ\blv

lhe_ Lj_[m_fu_ ~Zggu_ mdZaulZ_| dzZdb_ ~Zggu_valm gh \\_Kklb ij
lh Zljb[@H2rZggu_ g_ Ij_,ImAjkymxlky gbkeh\u_ "Zggu_

GZijbf_j _keb ihevah\zZIl_ev ohqg_I| khklzZz\blv hlgzl h dhebqg_kI\_ dl
"blbb k hij_~_ezgguf gbkehf k\h[h”guo f_klI _fm gm gh [m"_I mdZaZzZl\
"he gh [ulv \ dhfgZlZo

lhe_ <u[hj IbiZz hlgzlZz hij_~_ey_ | dzZdhc hOgzz\[mfbIll khklZ\e _g
g_kdbc dhebqg_kI\_gduckimlsgzdi\m_| \hafh ghklv \u[hjZ f ""m dhebq
kI\_gguf b ijhp_glguf hlgqzlhf highkbl_evgh h[s_]h gbkeZz

lhe_ 1ZjzZf_lju kh”~_j'bl agZq_ghdZalb&d | bkfh  _| eB ihevah\
|_ev \u[bjzlv izjzf_lju ]jmiibjh\db 2keblhagdbq_dib_g_ ijhbkoh”bl
?keb agZag_ghbh ijb gZkljhcd_ Zljb[mlZ ihevah\zZl_ex [m~_1 “hkimi_g k_
khhi\_IklI\mxsbfb mkeh\byfb Zljb[mlZ we_f_glZfb ba [Zau ~Zggu

LZ[ebpz Djbl_jbc d jheb Kkh”_j bl bgnhjfZpbx h djbl_jbb b j_Zet
fh ghklv hih[jz Zlv djbl_jbb \ khhI\_Ikl\bb k bo mjh\g_f "hkIlmiz

LZ[ebpZ ;ehd rZ[ehgZ hlg_1Z kh”_j bl qzZzklv rZ[ehgqZ hlq_I1Z dhlf
f \Z_| gZebgb_ h~ghlh azjghlh hij_&d& lg dklZz k hij_m e_gguf rjb
Ihf mjh\g_f “bjghklb \ujz\gb\zZgb_f b I ~

LZ[ebpZ ;ehd d rZ[ehgm j_Zebam_Il k\yav fgh]lb_ dh fgh]bf f_
rZ[ehgZ hlq_1Z b kZfbf rZ[ehghf hlgq_1Z LzZd _ ~"ZggZy |Z[ebpZ bf__|I
nhjf _  ojZgysabpblx [ehdZ \ rZ[ehg_ hlqg_IZ

LZ[ebpZz RZ[ehg hlg_l1Z kh”_j bl \ k_[_ bfy hlq_1ZZ k\yav k nhjftl
| _evghc jZ[hlu qglh ihal\hey | \ "Zevg_cr_f k ihfhsvx MZggh]h rZ[ehg
\Zlv m>_ ]hlh\u_ hlg_lu

LZ[ebpZ Jhev d rZ[ehgm |j_ZebamhlIfghyb¥ ffghh_jhhevx b
rZ[ehghf hlg_1Z ihalheyxsmx mklzZzgzZ\eb\ZIv mjh\gb ~“hklmiz d hiqg_lI.
jhe_c

LZ[ebpZ HIg_l ojzZgbl \ k_[_ ~“ZIm kha~Zgby hlq_1Z Z 1Zd _ imlb c
nZceh\hc kbkl_fu gZ k_j\_j_ >Zggu_ imlb aZ"Eglkykk if\kjjhf Z\IhfZl
ki\hf ] _g_jZpbb *8," “ey dZ ~h]h hI*_evgh]lh nZceZ b ijbk\Zb\Zgb_f wl
bf _gb khhiI\_Ilkl\mxs_]Jh nZceZ NZceu jZkiheZ]Zxlky \ nZceh\hc kbkl_
\ kemqgZ_g_h[oh”bfhklb ihevah\zZl _ev fh™ | ihemqgblv d gbf “hklmi

LZ[ebpZ NARMKZbIZI _evgh]lh kh[ulby Kkh” _j bl ihey gZa\Zgby gZj
deZkkguc gZk ijh he bl _evghklv kh[ulby \ujZ  _ggmkx \ "gyo Z |Z¢
fhklv gZebgby dZjlbgdb < kemgZ_ _keb g _h[oh”~bfhkidv dZjlbgdb ~e
kI\m_1 ih bkl_q_gbb kjhdz ikibhehkiblezdgkevgh]lh kh[ulby hgh [m~_lI
Z\lhfZlbg_kdb azZdjulh b ij_djZs_gh

LZ[ebpZ <hkiblzl_evgh_ kh[ulb_ kh”_j bl \kx bgnhkfZpbx dZkZxs
iblzl_evgh]lh kh[ulby dhlhjh_ fh™_| Julv dZd \ rdhe_ 1Zd b \ <MA_
rdheu g_h[oh”bfh 7~ey udbywyalk kbfZghf rdheu zkdbe&lhlhe _
GZa\Zgb_ o0jzgbl gzZza\zgb_ kh[ulby \ kljhdh\hf nhjfzh_ lhe_ GZij:
A j bl kljhdh\h_ gzZa\Zgb_ gzZijz\e_gby ~Zggh]h kh[ulbyh lThe_ K_jlbn|
Abfh ~ey ih”I\_j°~_gby ki_pbZebklhf ih hlahkBkglbkib Ih&Agg Nhl
liznby g_h[oh”~bfh ~ey \g_k_gby nhlh]jZznbb d ~Zgghfn{ kh[ulbx _keb
oh”bfzZ khlezkgh IZ[ebp_ NhjfZz \hkiblZl_evghc jZ[hlu

2.Dhgkljmdlhj hig_Ih\

< ij_Mums_c \_jkbb kbkl_fu [ueZ \hafh ghklv nhjfbjA\ZIlv hlgzlu h
| _e&guo f_jhijbylbyo gZ hkgh\_ nbdkbjh\Zggh]lh gZ[hjZ ~Zgguo ij_"h
aZdZagbdhf < gh\hc \_jkbb fu ohlbf memqrblv wim nmgdpbx “hiheg
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nZggufb klyazZggufb k \ukrbf mqg_J[guf az\_~ gb_f Z lzd _ "Zlv iheva
fh ghklv kharz\zZlvgMhdmithfhsvx rZ[ehgh\ dhlhju_ ~“bgZXfbg_kdb ~h[Z)\
xlky \ kbkl_fm 1_j_"~ khojZg_gb_f ~hdmf_glZ \ [Za_ "Zdguo beb _]h a.
\Zl_ev kfh _I m\b”_Iv dzZd hg [m”_I| \u]Jey”_Iv LZd _ gah[oh”bfh ij_~
fh ghklv kdzZqzlv ~hdmf_gl kjzdm d£b[hreleh iharg__ -\j_fy :HE
kljZgbpzZz@ dhgkljmdlhjz hlgzlh\ ij_~gZagZqg_ggZy ”"“ey \uiheg_gby w
ihdZazgz @Z jbk

Jbk. DhgkljmdIhj hlg_lIh\

Gb _ ijb\_"~_g kibkhd Zljb[mlh\ ba dhlhjuo fhliml khklzZ\eylvky hlqg.
hlig_lghklb ithzwjlbb[mIZf
1. Mg_ghbd

+tH[s__ gbkeh mqg_gbdh\ fh gh \u\_klb kibkhd NBH
+tQbkeh mg_gbdh\ m dhlhjuo _klv IN>H
+tQbkeh mg_gbdh\ ijh b\Zxsbo \ iheghc k_fv_
+Qbkeh mg_gbdh\ ijh b\Zxsbo \ g_iheghc k_fv_
+Qbkeh mg_gbdh\ h[mgZxsboky gZ[jZdahehdbbevghf h
+tQbkeh mg_gbdh\ ijh b\Zxsbo \ k_fv_ k Iy _euf fZl_jbZevguf khkll
2.<g_mq_[gh_ kh[ulb_
+H[s__ gbkeh kh[ulbc
tQbkeh mqg_gbdh\ mgzZkl\mxsbo \ kh[ulbb qgbke_gguc beb ijhp_¢
s_]h dhebq_kI\Z fh gh \u\_klb kibkhd NBH
3.DezZkk
+H[s__ gbkeh mqg_gbdh\ \ dezZzkk_ fh gh \u\_klb kibkhd bo NBH
tQbkeh rdhevgbdh\ bf _xsbo k_jlbnbdzZl IN>H qgbke_gguc beb ijh
hl h{s_]h dhebqg_kI\zZ fh gh \u\_klb kibkhd NBH
+Qbkeh mqg_gbdh\ ijh b\Zxsbo k_fvyo k ly _euf fZl_jbZevguf kh
gb&k _gguc beb ijhp_glguc hl h[s_]h dhebg_kI\Z fh gh \u\_klb

NBH
4. NZdmevl_|I
tH[s__ gbkeh h[mqgZxsboky gZ nZdmevl_|I_ fh gh \u\_klb kibkhd N

tQbkeh h[mgZxsboky dhlhju_ bf_xI k_jlbnbdzZl INAH qgbke_gguc
p_glguc hl h[s_]h dhebghRIWZ kib gibkhd NBH
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tQbkeh h[mgZxsboky ijh b\Zxsbo k_fvyo k ly  _euy fZl _jbZevguf
gb_f qgqbke_gguc beb ijhp_glguc hl h[s_]h dhebqgbkl\Z fh gh \u\
khd NBH
Ih~ kibkdalfjb[migZoh”ylky ihey gZkljhcdb HigblgHhkibe ih
ah\zl féav _| \b”_Iv \k_ iZjzZf_lju gh ~hklmigu ~ey j_"Zdlbjh\Zgby ba g
| _ dhlhju_ hilghkylky d Y[pZmdgimfim |lhc jheb \ dhlhjhc jZ[hlZ_1 ihevah
| _exhgb klZgh\ylky ~“hklmigufb ijb \u[hj_ khhRIjbkhmikxkf ]Jh bf
bkihevah\Zgbymdihigika hig_Ilh\ ihdZ8Zg gZ jbk

Jbk. 1jbf_j nhjfbjh\Zgby hlq_I1Z \ dhgkljmdlhj_ hlg_lh\

< kbkl_f_ ihfbfh ZIjb[mlh\ ijbkmIkI\m_1 f_oZgbaf rZ[ehgh\ ij_"klz
khihc kljmdImjm knhjfbjh\Zggmx ba |I_dklh\uo [ehdh\ \ dhlhjhc aZjZg
f _ kz ~ey jzZaf_s_gby hlgzlh\ Jlhevah\zZl_ex ij_~hklZ\ey_Iky \hafh ghl
rZ[ehgZ h[_ki_gb\zZxs_]h jzaf_s_gb_ \ gZqZe_ kljZgbpu ihegh]lh g
mqg_J[gh]lh az\_~_gby t\hK_j*Zdgpgh  ijhkljZzgkl\h ~ey jZaf_s_gby hlqgzlgh
bgnhjfZpbb 2z “wdthhgpZgb_ 1h"Z khklzZ\e_gby "hdmf_glZ mWIhl ih"oh” ]z
I qlp_az\bkbfh hl \u[jZzggh]h IbiZz b dhekhg kjyza chidqedimf_gl [
ANl kh™ _j7Zlv gZbf _gh\Zgb_ \ gZgZe_ hlgzlu \ k_j _~“bg_ b ~ZIm \ dhg
\u[jZlv rZ[ehg ihevah\Z| asegzZdfbliviky k _]1h kh”_j bfuf \ ki_pbZevghf
hdg_ .jbk Ijhp_kk \u[hjZ rZ[ehgZ 1Zd _ hkms_kl\ley lkyq_ j_a ki_pbzZ
| jn_ck HIgzlu fhlml [ulv kha”Zgu dZd k bkihevah\Zgb_ f rZ[ehgZ 1IZd
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JbM. 1j_~ijhkthlj rZ[ehgZ hig_1Z \ thAZevghf hdg

Ih~ \k_fb i_j_qbke_ggufb we_f _glzZfb kljZgbpu jZkiZezZ]Z _1ky dghi
\blv hig_lI ihke_ gZ Zlby gZ dhlhjmx ihevah\zZl_ev m\bh”bl ij_"\Zjbl_«
dmf_glz 5)bk

Jbls. Ij_""\Zjbl_evguc \bN "hdmf_glZz

GZ jbkij_"~klz\e_g \b™ "hdmf_glZ Keliemyg4{ue kdZqZg kjZam ihke_
nhjfbjh\zZgby hlgq_1Z



Jbt6. Knhjfbjh\Zgguc hlqg_lI

K ihfhsvx dghihd Ih”I\_j~rblv b HIf _gZ ihevah\zZl_jev fh _| eb[h i
Ablv 1_g_jZpbx hlg_1Z eb[h \_jgmlvky gZaz~ d _]h j_~Zdlbjh\Zgbx <
dghidb Ih™bly ihevah\zZl_ev hlijz\ey_| azZijhk gZ k_j\_j dhlhjuc \ k\
j_"v ijh\_jy_I Ihd_g ihevah\Zl_ey b _keb Ihl y\ey_Ilky \Zeb”~guf b ihe
_lijz\h gZ ]_g_jZpbx ih~h[gh]lh hlq_I1Z-\kjkblZ\e¥cez b [ehdh)
hig_1Z b dhg\_jlbjocxinBee\ iGkj_"kI\hf ieZz]l]bgzZz /LEUH2IILFH

3.MklZgh\dZ mjh\g_c ~hklmiz d kbkl_f_ ih jheyf

DZd mihfbgZehkv jZg__ M][Bem*hZg\eua jy™ 1Z[ebp adhlhju_ ih
\heyxl azZf_klIbl_ex ih \hkiblzZl_evghc jZ[hl_ kha”zZ\Zlv [heb b jZal]jZgkt
eZklbMfhklb jbk Wlh k~_eZgh ey lhlh qglh[u dZ ~uc khljm~gbd bf_e
lhevdh d |I_f ~Zgguf dhlhju_ _fm g_h[oh”~bfu ~ey jZ[hlu

GZijbf_j dezZkkguc jmdh\h”bl_ev g_ kfh _|I kha~Zlv beb m\b”_Iv hlq
[ueb kha”Zgu azf_klbl_e_f ih [_ahiZkgéakghkibagWlh h[_ki_qgb\zZ_I
dhgnb”_gpbZevghklv b [_ahiZkghklv “*Zgguo

>ey j_ZebaZpbb wihs hueddphd*Zgu hi* _evgu_ IZ[ebpu jhe_c Z 1Zc
k\yva_c jhev d rZ[ehgm b jhev d djbl_jbx WIb IZ[ebpu iha\heyxlI Il
eblv dzdb_ *"Zggw_d%hkihcigheb b dZd hgb kl\yazZgu ~jm% k ~jm]hf LZd
oh” ihalhey | wnn_dlb\gh mijZ\eylv "hklimihf d bgnhjfzpbb b h[_ki_qt
ghklv "Zgguo \ rdhe_ beb <MA_ WIlh hkh[_ggh \Z'gh \ mkeh\byo dt
h[_ki_gblv dhgnb”_gpbZevghkhe dpmihkij\fizlpkelyg ij_~hl\jZdblv g_kZg
pbhgbjh\Zgguc “hkimi d g_c

AZdexq_gb_

< ijhp_kk_ jZ[hlu [ueb \uiheg_gu ihklZ\e_ggu_ azZz~Zqgb jZkrbj_gZz
NZgguo mklZgh\e_gu [Zah\u_ mjh\gb “hkimiz d kbkl_fZ \ khhI\_IkI\bt
ebah\Zg dhgkljmdhhj hldebah\Zgh kharzZgb_ rZ[ehgh\ b [ehdh\ hlgzll
jheb z~fbgbkljzlhjz Lzdbf h[jZahf [ue ~hjzZ[hlZg kms_kl\mxsbc ijh
dhfie_dk ey khijh\h "~ _gby \g_mq_[ghc ~_yl_evghklb imlzf \g_"j_gby
e _c ihal\heyxsbo bkihevah\ZIlv kbkl[dmo\azkrbogimyo

EBL?J:LMJ:

1.B]gZlv<\> A_gdlKgZ Fhbk G \ Djz\:pGZqgZevguc wlZi jZajzZ[hldb bgnhjfZpbhgghc
kbkl_fu ih~A”_j db \hkiblZl_evghc ~_yl_evghklb \ mqg_J[gkfcaE\ "™ nyggitjh”ghzl fhieZeu
Nz ghc gZmqghc dhgiZzjl dggbthg_kdh_ b ijh]jzffgh_ h[_ki_q_gb_ bgnhjfZpbhgguo | _ogbqg_k
wdhghfbq_kdbo kbkl_f [{EBykd HLhfkd Ba*Lhf ]hkZmg *K A

2. A_gdbgK BlgZ4«v>\ Kibjbr"hghBfnhjfZpbhggZy kbkl_fZ RpRipbhAZ peb/ghc
N_yl_evghklb Nmg~rZf_glZevgu_ b ijbdeZ”rgu_ bkke_~h\Zgby \ nEF&bdjbZedl_fZlbd_ b bgnh
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kbfihabmfz \ ppfilxalX F_"~"mgZjh~"ghc gZmgghc dhgn_j_gpbb kim~_glh\_ZkibjzZzglh\ b fheh’
guo<ui +D_f_jh\h D_f22v+C.135438.

3.<Zck OhjlhdzZajzZ[hldZjbeh _gbReactdSI _j k ZgFe Ibl_j +254k be

4.<Zcg[ ljlG =jhmrnd Hiiwew 'SQL I|hegh_ jmdh\&2klbar_j k Zg]e HHH
B > <bevyfk 960 k be

5.DZgl_elhg F_;d YglNodejs\ ~_ckl\Bb bal™ j k Zakel[ Ibl_j +432k be

J:A<BLB? HHEHQDERIWILGUO KBKL?F *858

7 Z[Zgh\F.,, Imklh\hc?
Lhfkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I
babanov2000@mail.r@i.pustovoy284@gmiatom

<\_"_gb_

< -0 ]|h~Zo ijhreh]lh \_dZ hkgh\ghc Zdp_gl \ bkdmkkl\_gghf bgl_ee_
eZg 9Z jZajZ[hld_ wdki_jlguo kbkl_f gZaul\Z_fuo 1Zd _ kbkl_fzfb
gZ agZgbyo dhlhju_ [ueb kihkh[gu ijb gZebgbb khhh\_Ilkl\mxsbo a
[e_fghk[eZklb ~hklbgv beb ij_\ahclb ijhba\h2bWwd&vgjiklvijbox”_c
j_r_gbb madh hij_~_e_gguo azZ"Zq

| _j\Zy wdki_jlgZy kbkl_fz 'HQGUDO bgl_jij_Ibjh\ZelZz \uoh”gu_ ~Z
]h ki_dIljhf_ljz klhev ~_ lhggh dzZd b hiulgu_ obfbdb @hly mki_o kbl
ihalhebe khh[s_kI\m bkke_"h\Zl_e_c¢ ih bkdmkkI\_gghfm bgl_ee_dIm
ghklb ij_"klZ\e_gby agZgbc nhjfZevgu_ kj_"kI\Z ij_"klZ\e_gby DbKki
'"HQGUDO [ueb \ \ukr_c kl_i_gb ki_pbZebabjh\Zggufb ¢d® hlghkysbfbky
ghc ijh[e_fghZkhpeobfbb Kh \j_f g f m bkke_"h\Zl_e_c ihy\behkv Kklj
d klzg~ZjlbazZpbb nhjfZevguo kj_~kI\ ij_"klZ\e_gby agagbc qglh iha\h
kiblv ijhp_kk kharZgby gh\uo wdR.i_jlguo kbkl _f

LZzd ihy\bebkv fghl]hgbke_ggu_ fh”_eb ij_"klzZha_dbljaupZgbc h~gh
[ueZ eh]bg_kdzy fh~_ev ijhmdpbc Ijh mdpbhggu_ kbkl_fu ijbgZ”~e.
kzZfuo i_j\uo kbkl_f ijyfh]lh eh]bg_kdh]h \u\h”"Z ihemg®rbo rbjhdh_ |
g_gb_

lL.ljhAmdpbhggu_ wdki_jlgu_ kbkl_fu

Wdki_jlgu_ kbkl_fu WK hkgh\Zgga_ igZ\hhhdipbyklZ\blv
agZgby wdki_jlh\ \ \b~r_ fgh' kI« ije\b& bkehfhsvx ~Z™ g _ih
]Jhlhle_gguc q_eh\_d kihkh[_g ijhZgZebabjh\Zlv Ibibggmx kbImZpbx I
n_kkbhgZevguc \u\h® < oh”_ dhgkmevliZpbb WK gZoh”bllhhg_j_ _~ghc \
g_eh\_dm ijbgbfz_I hIN_I Z]j_]1bjm_1 _]1h k ij_~u”“msbfb hI\_1Zfb b \
kdhlh \u\h”Z ih ijh~mdpbyf hij_~ ey | ke_"mxsmx |_dmsmx p_ev dhl
d hg_j_"ghfm \hijhkm GZ hkgh\Zgbb ihemqg_gguo hl\_Ih\ WK ijb”r_I d
j_r_gbxujZ” _gghfm \ \b~r_ g_dhlhjh]l]h agZgq_gby p_e_\hc i_j_f_gghc |
g_ [_amfgh az~Z_1 \k_]*Z h~rgb b I_ ~_ \hijhku \ nbdkbjh\Zgghf ihjy~
|l jZamfgmx |jZ_dlhjbx wdki_jlbau \ aZ\bkbfhklb hl ihemqg_gguo _x hl\

Lbibggufb ijbf_jzZfb 1ZdbpxWK fidke]l]hgbke_ggu_ kbkl_fu ihklZgh\db
f_ "bpbgkdbo “bZ]Jghah\ Hgb mqgblu\zZxl fghl]hgbke_gguzZ kbfilhfu ihd
ebah\ ~jm]lb_ o0Zjzdl_jbklbdb iZpb_glh\ Hiulguc \jZqg \ujZabe \ ijh”
k\hb ijhn_kkbhgZevgu_ ijZ\beZ ~"bZ]ghklbdkuldhlhidjvebl Fbdj _ hi
[m_Iky Ilhevdh i_j_~Zlv hkh[_gghklb dhgdj_Ighlh kemqgzy hl\_qZy gZ
< ~"Zevg_cr_f 1Zzdb_ f_"bpbgkdb_ WK fu [m~_f jZkkfzZljb\zZIv \ dzZq_l
gZrbo jZkkm ™~ _gbc

2.H[hehgdb wdki_jlguo kbkl_f

GZjy"m k WK jZa bkjAhknpdkbimxsbfb gz[hj ijZ\be kms_kl\mxl | g
h{hehgqdb wdki_jlguo kbkl_f HWK A~ _ kv mf_klgZ ZgZeh]by k kbkl_
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[ZaZfb "Zgguo KM;> Dz "Zy KM;> ij_"hklzZz\ekgh\hthfMighklv¥Zgguo
ijZ\be kljmdImjbazZpbb "Zgguo b ijZ\béhdadkIlgtupo kKN\Agguo <k_ wlb
ijZ\bez fZl_jbZebamxlky \ \b~A_ dhfzZzg” yaudZ hij_~_e bgby ~Zgguo A
jh\sbdz [Zau ~Zgguo ;> k\h”blky d hibkzZgbx k\h_c ij_~f_lghc h[eZ
bkihevah\zgb_f ijz\be b ]jzffZlbdb ij_~eh  _gguo dhffzg” KM;> Ilhke_
kl_fz ;> gzZkljh_gZ b fh gh bkihevah\Zlv __ "ey o0jZg_gby ~Zgguo h]
[jH

:gZeh]lbggh b HWK ij_7ez]zZ_I| ijh_dlbjhisbdm WK gldhlhjmx fh”"_e
e_gby agzZgbc \ hlebqgb_ hl kbkl_f ;> WK highkylky d kbkl_fzZf bkdmk
e _dlZz Zo\hdb_ijbgyluf kgblZ_Iky bkihevah\Zgb_ |_jfbgzsq agZgby b ya
Ilhjhf hiulguc wdki_jl “he _g ij_~klzZ\blv k\hc hiul ZgZebaz kbImZpbc
ijh_dlbjh\Zgby ;> b WK \ h[hbo kemqgqZyo bo ihevah\zZl_eb fh]lml m~h\
bgnhjfZpbhggu_ ihljzfglghklimebjh\zZlv ~"Zggufb b ijh\h”*blv dhgkmevIZpl
L h mgb\_jkzZevgu_ ijh]jzffgu_ ijh"mdlu KM;> b HWK iha\heyxl bkihe
kZzfuo jZaebqgguo IjH

3. H[hehqgdZ wdki_jlguo kbkl_f *858

‘\lhjzf ba\_klgZ ebrv h*gZ j_ZebaZph® HWKKkrBBESByxs&Zy kh]
ijbeh™_gb_ "ey hi_jZpbhgghc'X®klljf®ibéz]z_|ky __ Z\khghfgh_ b
ihevah\zZgb_ h~gbf ihevah\zl_e_f eb[h \ jheb wdki_jlZ eb[h \ jheb
WK Dz ~zZy WK ij_"klz\ey_| kh[hc _~bguc gZ[hj ijZz\be knhjfbjh\Z¢
wdki_jlhf b hnhjttelddd_ nZceZ @_eZxsbc ijh\_klb dhgkmevIiZpbx \u]|
khhi\_IkI\mxsmx WK ba g_kdhevdbo ojZgysboky gZ ~bigd_ dhfivxl_jZ
kmevliZpbx ihevah\zZl_ev hiI\_qZ_| gZ \hijhku \' I_q_gb_mh~gh]lh k_Zgk
gZ_| gZ wdjzg_ tamidgqvigd hg e j\f_gghc HI\_lu b j_amfevlZl g_ khoj
gyxlky < ijhkl_crbo kemgZyo wlhc nmgdpbhgZevghklb “hklZlhqggh

D iheh bl _evguf ozZjzdl_jbklbdzf *858 hlghkylky

tfhsgu_ f_ozZgbafu ijyfhlh b h[jZlgh]h eh]bg_kdh]lh \u\h”~Z hij_~_

oh” dhgkmeviZpbb gZhrekgdp\dghb hI\_Ih\ b ihjh"*Zxsb_ beexabx
jZamfgh]lh ih\_~ _gby

tfghlhgbke_ggu_ gZkljhcdb eh]l]bg_kdh]h \u\h”Z ihal\heyxsb_ lhgdt

ih\_~ _gb_ kbkl_fu

+[h]Zlu_ \hafh ghklb zZiizjzlZz ~ey jZ[hlu k g_q_Ildbfb agZg_gbyfb b

ihalheyxs_]h hi_lppjh\thggufb jzZafulufb agZgbyfb

4. Fh" _ev agZgbc *858

Fhr _ev agZgbc *858 m~h[g__ \k_]h hibku\Zlv hibjzZzywkv gZ ]jZffZlb
lh hibkzgby WK khojzgy_ fh]lh \ bkoh”rghf nZce_ |I_j ~ dhgkmeviZpb
ij_h[jZam_lky \ bkihegy_ fuc \b”

Ilhkdhevdan ]yaffzZlbdzZ gb]~_ g_ him[ebdh\ZgZ ijbrehkv __ kbgl_abj
ba\_klguf hibkzgbyf b ijbf_jzf ijbf_g_gby L h \ oh”_uZgZebaZz ijhlhl
iheg_g ijh]jzffguc j_bg hotjbiblkZgbx b ih\_~_gbx kbkl Zu [ue \hkkl
ghle_g ijh_dlguc Zjl_nzZdihldZNbjlug~jh [m ms_c ]jzffzZlbdb WK b [m”"_
kh\_jr_gkl\h\zZIvky \ oh~_ jZajzZ[hldb

=jzffzlbdz ~Z_Iky \ ghlZgdbmpmdmkZ

KgZzqzZeZz hij_~_ebf h[s_mihlj_[bfu_ g_I_jfbgZevgu_ kbf\heu

Hi_ jZlhj 287387 ij_~gZagZq_g “ey ihdZaZzZ ihevah\fl ex agZqg_gbc
g_ldbo i_j_f_gguo wdki_jlbau b I_dklh\uo dhgklZgl DZ "h_ agZq_gk
j_f_gghc kgZ["Z_Iky nzZdlhjhf m\_j _gghkl®&) RHUWDQLQ WIZIDFWRU
f ggZy ijbgbfzZz | mdzZazZzggh_agZq_gb_ AgZq_gby &) baf gyxlky hl
j_gghklvht qglh wlih]l]h agZq_gby g_| %h Z[khexlgZy m\_j gghklv \
agzZq_gb_ _klv
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RXWSXW! 287387 " RXWSXW GDWD! «°

<output data> ::= <expertise variable name> | <text>

Hi_jZpby ijbk\h_gby agZqg_gby i_j_f_gguf kj_~u b wAki_jlbau iha\l
\Zlv dZd gq_Ildb_ 1Zd b g _g _Idb_ agZg_gby

<assighment> ::= <variable name> = <value>

<variable name> ::= <expertise variable name> | <environment variable name>

YDOXH! VLQJOH YDOXH! _ ~ IX]]\ YDOXH! «°

<fuzzy value> ::= <single value> CF 1..100

Hi_jkhj ,1387 ij_"gZagZq_g ~ey \\h~Z ihevah\ZIl_e_flkgZq_gby i_j_

i_jlbau \ hI\_1 gZ ij_~eh”_gguc \ \b~_ |I_dklh\hc dhgklZglu \hijhk <
hi_jzpbb \u\h”~zZ \ kbkl_f_ *858 “himklbf \\h® lThevdh h”bghqggh]h gq_Id
k nZzdlhjhf m\_j_9gghKhlgu& Ney dZ ~hc i_j_f_gghc | _ fh~_ev agZz
*858 g_ ij_"ihezZ]Z_I| khfg_gbc ihevah\Zl_ey

<input> ::= INPUT: <expertise variable name> <type> WITH <text>

>Ze__ ihke_"h\zZl_evgh hij_"_eyxlky ]jzffZzlbqgq_kdb_ ijZz\bezZ kh[k

gZgbgzy k khfdevleguo g_|_jfbgZevguo kbf\heh\ <ky WHK hibku\zZ _Iky i
\Zl_evghklvx [ehdh\ dzZd ihdZazgh \ i_j\hf ijZ\be _

<expert system> ::= <definition> <initialization> <rule block> <variable block>m:co

pletion>

;ehd hij_~_e_gby az”*Z_| p_e_\mx i_guf_ggmx wdki_jlb

<definition> ::= GOAL: <expertise variable name>

;ehd bgbpbZebazZpbb ij_"gZagZq_g "ey mdZaZgby dhfZg”® dhlhju_
gu \ gZgZe_ wdki_jlbau "h gZqZeZ jZ[hlu f_oZgbafZ \u\h"Z

LQLWLDOL]DWLRQ! , 1,7,/ " LQLWLDOL]DWLRQ FRPPDQG! «

<initialization command> ::= <output> | <assignment> | <input>

Hkgh\guf [ehdhf WK y\ey_ Ilky [ehd ijZ\be dhlhju_ \ hkgh\ghf b hij.
[Zam agZgbc

UXOH EORFN! NUXOH! «°

UXOH! >N DX[LOLDU\ HOHPHQW! « @ > UHDG\!@ ,) SUHPL

[<reasorr] [<used variables>]

<kihfh]zl_evgu_ we_f_glu az”~zZxl| kljzZl_]lbx bkihevah\zZgby ijZ\beZz
\u\h~Z b dhff_glZjbc d g_fm

<auxiliary element> ::= <priority> | <cost> | <test> | <comment>

<priority> ::= PRIORITY: 1..100

<cost> ::= COST: 1..100

<test> = TEST:{S | E | P}

<comment> ;= COMMENT: <text>

Ke “mxsbc g | _jfbgZe hij_~_ ey | gZ[hj dhfZg” \uihegy_fuo ijb hJj
ijZ\bem gh ~h ijh\_jdb _]h ihkuedb

UHDG\! 5($'< ~ UHDG\ FRPPDQG! «°

<ready command> ::= <output> | <assignment>

IhkuedZ \lFgZ ~he gZ m~h\e_I\hjylv g_| _jfbgZem SUHPLVH! Hg h
liZzffZzlbdm eh]lbg_kdh]h \ujz" _gby Zlhfzfb dhlhjh]h y\eyxlky hi_jZpbb

<premise> ::= < logical expression >

<logical expression> ::= <logical operand> | NOT <logical operand> | <logpexhnd>

<binary logical operator> <logical operand>

<logical operand> ::= (<logical expression>) | (<comparison expression>)

<binary logical operator> ::= AND | OR

<comparison expression> ::= {<expertise variable name> | <function name>(<expertise

variale name>)} <comparison operator> <single value>

<comparison operator> ;= > | <|>=|<=|==|<>| =
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?keb ihkuedZz ijZ\bezZ hp_gb\Z_Iky dZd bklbgZz kbkd_fZ \uihegy_|I
dexqg_gby

FRQFOXVLRQ! NDFWLRQ! «°

<action> ::= <expertise variable nameoperator> <value> | <output>

<operator> ;= +=;=, =

G_I|_jfbgZevguc kbf\he 5($621 az~Z_1I| |I_dkl h[tykghxsbc ihevah\Z
g_fm kbkl_fZ ijbf_gbeZ wlh ijZ\beh

<reason> ::= REASON: <text >

< ihke_ng_f [ehd_ ijZ\beZ hij_"~_eyxlky i_j_fgfgugbwyndkil jlbau a
juo eb[h gm gu "ey ijh\_jdb ihkuedb eb[h baf_gyxlky \ aZdexq_gbb ij

<used variables> ::= <needs> | <changes>

QHHGV! 1(('6 " H{TSHUWLVH YDULDEOH QDPH! «°

FKDQJHV! &+$1*(6 ~ H[SHUWLVH YDULDEOH QDPH! «°

;ehd i_j_f_gguo ij_"gZeexyZtp[ty\le_gby i_j_f_gguo wdki_jlbau az"Zz
kihkh[h\ ihevah\Zl ev beb f_oZgbaf \u\h~Z b kljzZl _]bb hij_~ e _gby
lzd"_ ijbgpbih\ jZ[hlu k g_q_Ildbfb agZq_gbyfb

YDULDEOH EORFN! N YDULDEOH! «°

<variable> ::= VAR: <expertise variablelhPH! >* YDULDEOH FRPPDQG! « @
<variable command> ::= <find> | <label> | <when> | <cf type> | <rigor> | <limit>
ILQG! ),1'" M"ILQG FRPPDQG! «°
<find command> ::= <assignment> | <input>
<label> ::= LABEL: <text>
<when> ::= WHEN: {F | L | N}
<cf type> := CF TYPE: <cf type value><cf type value>
<cf type value> ::= {M | P}
<rigor> ;= RIGOR: {M | C | A}
<limit> ::= LIMIT: <number>
AZ\ _jrZxsbc [ehd WK hij_~_ey_| dhfzg~u dhlhju_ kgkl_fZ \uihegy._
qZgbb wdki_jlbau dh]*Z ihemqg_gh adZgglwb_ BdF_ggbhati_kv mdZa
\Z_|ky dhfzg”~"Z \u\h”~Z wlh]h agZq_gby
FRPSOHWLRQ! '2 " FRPSOHWLRQ FRPPDQG! «°
<completion command> ::= <assignment> | <output>

5.GZijZ\e _gby jZa\blby fh" _eb agZgbc *858

H[hehgdzZ *858 ohjhrh j_rZzezZz az"Zgm khakMhgbyj WKZthKueZ
lhqgh ihimeyjgZz H~”gZdh ijh"mdpbhggmx fh”_ev ij_"klZ\e_gby agZghb
eh]bg_kdh]h \u\h~Z fh gh bkihevah\Zlv b \ [he__ keh guo kbImZpbyo

<hi_j\uo WK fh _| ij_"klzZ\eylv kh[hc kh\hdmighklv g_kdhevdbo \az
guo gZkl_c Mdbi ih"kbkl _f ih~"Thlh\e_gguo jZaebqggubb madbfb ki_r
kizfb gh \ p_ehf j rZxsbo h*gm az”~Zgm WIh gZihfbgZ | kbimZpb:
| _jzi_\l gzijz\ey_1 iZpb_glZ gZ dhgkmevIiZpbb d ki_pbZebklzf b \ihke
\Z | bo fg_gb_ \ hdhgqgqzl_evghf *bZ]gha_

<h\lhjuo \ keh'guo kemgZyo dh]”*Z h~"ghfm g_eh\_dm aZljm~gbl_e\
\hijhku WK [|j_[mxsb_ ki_pbZevgu_ agZgby -fh ghzZmibjgb\zlv glh
s__ dhgkbebmf Ijb wihf kbkl_fZ ijb g_h[oh”~bfhklb ihkueZ | \hijhk gn
pbZebkilm b ijhrhe&km@eVvIidipdpx ihemgb\ _Jh hiIV\_1 L h dhgkmevliZpby k
ky fghlhihevah\zZl_evkdhc

<lj_Ivbo ohl_ehkv [u jZkrbjblv ki_dlj \hafh guo \b”~h\ hI\_Ih\ [Ihfb
NZ q_ldh]lh agZq_gby g_iehoh Jueh Ju ij_“mkfhlj_lv

+\\h” g _q_Idh]h agZq_gby

+\u[hj ba ij_"eddogZevl_jgZlb\ ijhklhc beb fgh _klI\_gguc

+\\h”~ g _kdhevdbo agZq_gbc
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+tmihjy*hg_gguc \\h® g _kdhevdbo agZq_gbc

+tmihjy*hgb\zZgb_ ij_"eh’ _gguo Zevl_jgZlb\
<q_I\_jluo ohjhrh [ueh [u bf_Iv \hafh ghklv hildez”bt\Zlv dhgkmevl
0jZgylv ihemqg_gowu _ijlif\_Imlhggu_ b hdhggZzZl_evgu_ j_amevIZlu \ "he]

f _gghf ojZzgbebs_ ~ey ihke_~mxs_]h \hah[gh\e_gby dhgkmevIiZpbb Zg
Ilh\ b \hafh gh baf_g_gby hI\_Ih\' b oh*Z \u\h”*Zz

lj_"eh  _ggu_ i_jki_dlb\u hldjulzxlky _keb Kkijh_dlbjh\ZIlv b j_Ze
jZKrbj_ggmx HWK ijhmdpbhggh]lh Ibiz \ay\ \ dZq_kI\_ ijhh[jZaZ *85¢
ke "mxs_

+jZkij_"~_e_ggZy Zjobl_dImjZz

tp_gljZebah\Zggh_ ojZgbebs_ WK b "Zgguo dhgkmevlZpbc

t\azZbfhklyab f_""m WK b \hafh ghklv h[jZs_gby d *jm]bf dhgkmevl.

| _dmsdbgkmeviZpbb
+i_jkhgZebazZpby dhgkmeviZpbc
+jZkrbj_gb_ \b~h\ \hafh guo hI\_Ih\ ihevah\Zl_ey

6.:jobl_dImjzZ jZkrbj_gghc h[hehgdb WK

ljh_dl kbkl_fu fh gh ij_~klZ\blv \ \b~_ ~bZz]jzffu dhfihg_glh\ \ gh
UML > @ jbkJZkrbj_ggZy h[hehgdzZ\gWK lijkH\[klc [j_omjhbg_\mx de
gk _j\_jgmx kbkl_fm

Jbk >bz]jzffz dhfihg_glh\ jZkrbj_gghc h[hehgdb WK

?_njhgl_g” khklz\eyxl "bZeh]h\u_ bgkljmf_glu wdki_jlz J_nrzdl
ihevah\zZl_ey WK >bZeh]lh\Zy kbkl_fzZ wdki_jlbau g J>eyZdlhj WK ij_
i_j\hgZqzZevgh]lh kha”Zgby b ihke_"mxs_]h baf_g_gby [Zau agZgbc
\Ihjh]h dhfihg_glZ hkms_kl\ey_I|ky aZimkd b mijZ\e_gb_ wdki_jlbahc
\hijhkh\ ihevah\zZl_ex b \\h”~ _]h hI\_Ih\ |Ij_7"iheZ]Z_Iky bkihevah\Zg
dhfihg_glhaejlzgguo iezlakjfkdlhigh_ ijbeh’ _gpbehl_pbh f
[bevgh_ijbeh’_gb_

ljhf_"mlhgguc kehc ij_"klzZ\ey_ | kh[hc k_j\_j ijbeh [ gbc h~gh\j_f_
kem b\Zxsbc g _kdhevdh deb_glkdbo ijbeh” _gbc A" _kwij "klZ\e _gu
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| ee_dimZevgu_ q4klIK kibkglhd klhjhgu wlh we f glu hi\_qgqZxsb_ az ~
\j_f_gogh_ o0jZg_gb_ b ij_~hklz\e_gb_ \k_c bgnhjfZpbb dzZkzZxs_cky hi
b khklhygbc \k_o I_dmsbo b ijh\_*_gguo wdki_jlba K ~jm]hc klhjhgu
j_Zebah\Zgu f_ozZgbafu ijyfh]lh hobgjERdgHph\e\h*Z GZ k_j\_j_ ijbe
" _gbc nmgdpbhgbjmx!| dhfihg glu OjZgbebs_ ;A WK g OjZgbebs_ 7
kmevliZpbb b F_ozZgbaf \u\h"z Hgb j_Zebamxl|l ihdZaZggu_ gZ ~bZ]]
ku dzd k “bzZeh]h\ufb dhfihg_glzZzfb 1zZd b f_"~m kh[hc

GZdhg_p |[v&klgfalwlh kbkl_fZ mijz\e_gby [ZaZfb "Zf§yguo KM;> i
gZagZq_ggZy "~ey mijZ\e_gby ~Zggufb gZ ~bkd_ < kemqgZ_ j_eypbhg
bgl_jn_ckzZ k dhfihgjZgdBélbsZfb y\ey_Iky 64/ <lhjhc \ZjkZgl bgl_jn_ck
bkihevah\zZgb_ hHijbdgdbjh\Zggdghleh]bb ~hkimiz d ~zZggaf h[_ki_qb\
xs_c hlh[jZz _gb_ h[t_dlh\ hi_jzZlb\ghc izZfylb \ dhjl_"b hilghr_gbc j_ey
;> b gzZh[hjhl

7.1j_~klz\e_gb_ ;A WK b ;> dhgkmevliZpbc

H~rghc ba hkh[_gghkl_c jZzkrbj_gghc h[hehgdb WK y\ey Iky 0jZg_ghb
dhgkmeblz\ ;> qlh ij_"ihez]Z_1 ijh_dlbjh\Zgb_ ko_fujwlhc ;> GZ jbl
klz\e_gZz ij_™\Zjbl_evgzy dkgd¥kglziyj f5e_gby WK \ fh”_eb agZghbc
*858 WIZ ko_fzZ khklz\ey_| hklh\ dEKpdZué WiKeg@th[5 g_ mkeh
gylv jbkmghd \ ko_f_hewvddalkghhgu_ we_f_glu b hims_gu Zljb[mlu

GZ ko_f_ \ ghlzpbl@Qj g%«lZ\e_gu hkgh\gu_ fgh _kI\E kmsghkl_c b
" _kI\Z k\ya_c Z 1Zzd _ h]ljZzgbqg_gby p_ehklghklb gz fgh _kI\Z k\ya_c
dzd g_| _jfbgZevgu_ kbf\heu ]jZffZlbdb jhjdjZ xkggwué&d ij "g
agZq_ggu_ "ey o0jZg_gby khhI\_IklI\mxsbo we_f_glh\ WK

Jbk DZjdZEBZ2YZ]jZffZ "Zgguo WK

JZa\blb_ fh™ _eb agZgbc b j ZebaZpby o0jZg_gby ~Zgguo dhgkmevl
kh[hc jZkrbj_gb_ ko_fu

AZdexqg_gb _

KIZlvy ij_"klzZ\ey_ I"kHetzgZpbx h gzZf_j_gbyo jzZajz[hlZlv jZkrbj_gg
h[hehgdm WK y\leyxsmxky jZa\blb_f HWK *858 I|j_djZzkgh hkhagz\Zy
gu_ klhjhgu ijhh[jZzaz Z\lhju \b~yl __ g_"~hklZldb b gzZf_qgqZxl imlb bo
klZzlv_ ij_"klz\e_gu i_j\u_ ZgZeblpgu kdhl mzdhodl_dlmz |
"ms_c¢ kbkl_fu fh”~_ev agZgbc *858 \ \b~_ ]jzffZzlbdb WK b ko_fZ ;> W
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BFBL:PBHGGH? FH>?HBJIGB? KFH ;?KIJH<GUO
K?L?C K<YAB K FBB3(P:;HG?GLH<

KzebfayghV Fhbk_G\
Lhfkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_lI
rsalimzyanov@yahoo.com

<\_"_gb_

Hkh[_gghklvx k_1_c¢ k\yab iylhl]h ihdhe_gby yley_ Ikyhbkihevah\zZghb
\uo \heg [he__ \ukhdbo qzZklhl qlh fh™_|I h[_ki_qblv \uEhdmx kdhjhklv
A jidm i_j_"Zgb kb]JgZeZz 1jb \ukhdbo qzZklhlZo fjth&kéjoAg ljjhuo \heg jZk
jZ"bhkb]l]gZeZ kms_kI\_ggh kezZ[__ q_f \ gbadbo *"bZiZlahgZo qlh ijb\
fhklb [he__ lhqgh]lh fh”_ebjh\Zgby k_I_c k\yab gh\h]h_ihdhe_gby >¢
kdhlh fh~_ebjh\Zgby ih"h[guo kbkl_f bkihevamxl| Ziizj&ml | _hjbb fzZkkl
"b\Zgby FH \ qZklgh&kkbfilhlbg_kdbc 2@rebaamevIiZlu ihemqg_ggu_
nZgguf f_Thrhf yleyxlky ijb[eb” _ggufb b Ij _[mx] hp_gdb h[eZklb ijbf_
>ey wlh]lh \hagbdzZ_| g_h[oh~bfhklv jZajzZ[hldb ijh]jzff BfblZpbhgghl]h
gby kbkl_f fZkkh\h]hZhgtkkye mK B H

JZg> @ [ueZ jZkkfhlj_gZ Z[hg_glkdZy k_Iv khklhysZZy ba "\mo m:
|_eb gZoh”ysb_ky \gmljb jZz*bmkzZ ~_ckl\by k_Ib fhlml i_j_f_sZlvky F
kK _Ib d “jm]hfm g_ ij_ju\Zy k\h_ h[kem 'b\Zgby < kemqZ_ _keb Z[h
ij_"Neu jZkijhkljZzg_gby kb]JgZeZ k\h_]h maezZ b g_ fh'_&ih~dexqgblvky
em Z[hg_gl ihdb”Z_1 kbkl_fm

1. HibkZgb_ fZl_fZIbg_kdhc fh~_eb

< dzZq_kI\_ fzZl_fZlbq_kdh]h hibkzZzgby ih~h[ghc kbkl hfu [ueZ ij_"eh
g_qgh ebg_cg2y@&F#iZz \oh” dhklmjiZc lihjhkl _crbc ihlhd agy\hd k bgl_
kb\ghklvx<j fy h[kem b\Zgby aZy\hd y\ey I|ky ijhbal\hevghc nmgdpb
e_gBx) <oh”ysZy azy\dZ azgbfzZ_| ex[hc k\h[h~rguc ijh[hj b k \_jhyl¢
beb,i_j_oh”bl \ i_j\h_ beb \Ihjh_ khklhygt_AhnWdZIkh\"_d i_j clb
ba khklhydblhklhygt ba khklhwglbtyklhygé®zZ \j G \_jhylghklvx
20 b KhhIV_TkIN\_ggh eb[h k \_jdly retykkihxk 1 hy dbglt ~eyhk
klhygbyazZy\dZ fh™ _| ihdbgmlv kbkl_fm g b\Zf\b jrbhhhjHémgZgbb
h[kem b\Zgby azy\dzZ Izd" _ ihdb”Z_| kbkl_fm

>ey hibkZgghc \ur_ KFH [ueb ihemqg_gu ZiijhdkbfZpbb jzkij_~_e_g
ghkl_c gbkezZz azZzy\hd gZoh”ysboky \ i_j\hf b \lhjhf khkZhygbb Ihemq._
lu fhiml [ulv ijbf_g_gu ebrv_igbglgihf Zkbfilhlbg_kdhf mkeh\bb

2.H[sZy fh~_ev bfblZpbhggh]h fh*_ebjh\Zgby

>ey j_ZebaZpbb bfblZpbhgghc fh”_eb jZkkfzZljb\Z_fhc kbkl_fu [
"bkdj_dlgih[ulbcguc ih2o@” 1jh]jzffZ bfblZpbhggh]lh fh~_ebjh\Zgby khkll
ba Ij_o fh~melk jbk
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Jbk H[sZy Zjobl_dImjZ ijbeh” _gby

1. Fh"mev FRQILJ g_h[oh”bf *ey kqblu\Zgby b i_j_~Zqgb izZjzf_Ijh\ b
l]h fh” _ebjh\Zgby ba dhgnb]mjZpbhggh]l]h nZcezZ k jZkrbj_gb_f \PC
2.< fhme_ VLPXODWLRQ j_Zebah\zZg Ze]lhjblf bfblZpbhggh]h fh"~_e
B Fh "m&uULWHU ihalhey_ | khojzZgblv j_amevl|Zlu ijh\[.*_gby wdki_jt
fzl_ [OV]
Dz ~uc fhmev ijh]jzffu jZ[hlZ_1 g_aZ\bkbfh ~jm] hla”*jm]zZ b fh _I
f 9.9 gZ ZgZeh]bgguc gZzZijbf_j \ kemqgzZ_ baf_g_gby nhjfzZzlz \\h~Z \
beb \u\h”"Z j_amé&yhZuhijh]jzffu
JZkkfhljbf ~bz]jzffm [g etfbkBpbhgghc fh~r_eb fh"mey VLPXODWLRC(
bkke_~m_fhc kpkk2).fu

Jbk >bZz]jzffz dezkkh\ ijh]jZffu bfblZpbhggh]h fhsineitajibn Bapbfig) fh~meb

FhAmev VLPXODWLRQ y\e)ZFfky bkigi\hichiigh]h fh~_ebjh\Zgby b
khkihbl ba gq_luj_o deZkkh\
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DeZzkk ORGHO kh~_j bl hkgh\gmx eh]bdm ijh\_~ _gby pbdeZ bfblZp
ebjh\Zgby b ihal\hey_1| kh[bjZlv klZlbklbdm baf_g_gbc khklhygby kbkl_
ORGHO j_Zebam_I| hkgh\guwZpbhiggtlhbffnl® _ebjh\Zgby hgb hl\_qgzZxl a
ijb[ulb_ gh\hc azZzy\db hij_"~_e_gb_ khklhygby \ dhlhjh_ i_j_c”~_I| az
f_""m khklhygbyfb

Agent £t bgl_jn_ck Z deZkku 6HUYHU b ,QSXWBIORZ j_Zebamxl ~Z
$IHQW kh”_j bl ZIjb[ml QD\WPIKHZdhBjuxr hglbnbdZpbx deZkkZ b ijbgbfz
agZq_gby 6(59(5 beb ,1387B)/2: ~ey deZkkh\ 6HUYHU b ,QSXWBIC
F_Ih» JHWBHYHQWBWLPH yley |ky Z[kljZdlguf f_Ih~hf \ugbke_gby
gZklmie_gby kh[ulbc

Dezkk 6HUYHU j_Zedptmam hi*rghYh*ijb[hjz kbkl_fu iha\lhey_ | ihemqgb
bgnhjfZpbx h Ihf dzZdh_ kh[ulb_ kemgblky \ dZ ~hf ijb[hj_ \ oh”_ bft
fh~_ebjh\Zgby

< f_Ih~_ F\FOH deZkkZ ORGHO j_Zebah\zZg hkgh\dhc Ze]hjblf bf

N _ebjh\Zgbys).jbk

Jbk H[h[sggc Zelhjblf bfblZpbhgghlh fh~_ebdyeleZ g H g ZNedciEh »
F_Ihc FA\AFOH \ pbde_ \uvuaul\Z_| nmgdpbx F\FOH, WHUDWLRQ dhl

rz] fh~_ebjh\zZgby kbkl_fu Pbde ijh*he Z_Iky “h I_o ihZ ihdzZ Zljb[ml
g_| jz\guf gbkem_ d&M4b ihevah\zZl_ev :ljb[ml GRQH hdhagzZqzZ_ | gbk
g_gguo azZy\hd \ kbkl_f_ I _ qgbkeh \uoh”h\ azZy\db ba kbkl_fu \ j_am
\j_f_gb h[kem b\zZgby 1Ih azZ\_jr_gbb pbdezZz azZzimkdz_lky f_Ih® VWDW
g_h[oh~bf ey jZkq_lZzZjBEkié hj\ulollod kbkl_fu

:e]lhjblf f_Ih*Z F\FOH,WHUDWLRQ deZkkZ ORGH&EOndAIh[jZ _g g
gZklmie_gby kh[ulby \oh”ys_]h ihlhdZ kha”Z_|ky aZy\dZ b hij_"~_ey_

hgz ihiz~_| >ey wlhc azZy\db ]_g_jbjm_Iky \j_fy bab_khjgby __ khklhy
Ib_ ijhbkoh”bl k aZzy\dhc dhlhjZy gZoh”blky gZ h[kem b\zZgbb ij_~it
g_gb_ khklhygby azZy\db b i_j_hij_~_e_gb_ __izjzf_Ijh\ \ aZ\bkbfhklb
khklhygby gzijbf_j \ kemqzZ_ _keb azZzy\dZ ihdbg_I| kbkl_fm Ih __ g_

ba h[s_]h kibkdZ azZy\hd DJHQWYV



Jbk :elhjblf f_lh~"Z FAFOH,WHUDWLRQ dezZkkZ ORGHO
3. H[jZ[hldZ ijbr_~r_c azZy\db

Dz ~Zy \gh\v ijbr_~rZy aZy\dZ fh _1 ihizZklv \ i_j\h_Htheb \Ihjh_ khk
kl_fu M ihevah\Zl_ey _klv \u[hj nmgdpbb pZkike'meb\dZy ¥ *fey
dhjj_dlgh]h kharZgby aZy\hd \ ijh]jzZff_ bfblZpbhggh]lhhfh”_ebjh\Zgby
l1Zg f_Ih” DUULYLQJ,Q6\VWHP jbk

Jbk :elhjblf f_IhA"Z DUULYLQJ,Q6\WVWHP deZkkZ ORGHO

< gZqZe_ jZ[hlu Ze]hjblfZ \uau\Z_lky nmgdhbljZlyQ@®zljixsW6WDWH
_ I ghf_j khklhygby \ dhlhjhf hdZ  _Iky aZy\dZ beb HI ghf_jZ khk
agZq_gby Zljb[mlh\ deZkkZ 6HUYHU WUDQVLWLRQ3DWDPHWHU b R
klb hl iZjzf_ljh\ dhlhju_ mdZaZe ihevah\Zl_eybfeglZjh{m™ dby wdki

khanrZgzZ azZy\dZ k khhlI\_lkl\mxsbf \b~Ahf b iZjZf_1jZfb [jZkij_~_e_gby
kem>b\Zgby aZy\db
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Nmgdpby ILQG)LUVWGE6WDWH hij_~_ey_ | ghf_j khklhygby \ dhlh
Hij_~ e _gb_ ghf_jzZz ijhbkoh”bl k ihfhsvx kjzZ\g hgdBY_mdfhaZgguo iheva
ylghkl_c ihiz~"Zgbybéb_ khklhygb_ kh kemqgZcgh k]_gbjbjh\Zgghc \_e
ghp]. >ey wlh]lh ]_g_jbjm_Iky kemqgZcgZy \_ebqbgZ khlezZkgh jz\ghf_
jZkij_~_e_gby \ bgl_j\Ze_ hl ~h ?keb kemqZcgZy \_ebgbgZ f_gvr_
lh aZzy\dZ ihiz®_khklhygb_ _keb mkeh\b_x¢h Yihegy_Ilky

4.1jbf_j jZ[hlu ijh]jZffu

| _j_~ azZimkdhf ijh]jzffu bfblZpbhggh]h fh*_ebjh\Zglhy ihevah\ZIl_e
Abfh hij_"_eblv izZzjzf_lju kbkl_fu b aZibkZb/mhogut dizgreb kmjZ p
rbj_gb_f ;\iRIOf _j IZdh]lh nZceZ ihd&k®bazg gZ jb

Jbk 1jbf_j nZcomflgyml

>ey aZimkdZ ijh]jzffu g_h[oh”bfh mdzZazlv "N\zZ izjzf_ljz
l.outputpath £ imlv ~h ~bj_dlhjbb \ dhlhjhc [m*ml ojZgblvky j_amevlb
nZceu ?kebAMNZjdldhjbb g_1| ijh]jzZffZz kha~Zkl __ ih mdZazZgghfm ir
2.config timlv d nZcem \PO k izjzf_ljzfb kbkl_fu 1Ih mfheqzZgbx ijb
agZq_gb_ FRQILJ \PO
ljbf_j aZzimkdZ ijh]jzffu ij_~klZ¥e_g gZ jbk

Jbk 1jbf_j azimkdZ ijh]jZffu bfblZpebg\Zgbih~_
< j_amevlzZl_\ mdZazZgghc iZid_ ihy\ylky nZceu [OV[Ildhebqg_kl\h az
jh\ H[SHULPHQWYV DZ ~uc nZce kh™_j bl izjzf_Ilju wdki_jbf_glz kj
y\hd gZ h[kem bYZdgbltd khklhygbhyo PHDQ b PHDQ bhzkij_~_e_gby
ylgHkc gbkez aZy\hd \-kbk-If khRlhygbyd).jbk

Jbk Ijbf_j j_amevlbjmxs_]h nZceZz



5. Hp_gdZ lhqghklb bfblZpbhgghc fh”_eb

>ey lhlh qlh[u hp_gblv Ihgghklv jZ[hlu bfblZpbhgghc fh”_eb [ueh
"Z g_aZ\bkbfuo azZimkdZ ijh]jiZffug”r@yohZ2éddghlh gbkeZ h[kem™  _gguo
aZy\Wd < j _amevlzl_aZimkdh\ [ueb ihemqg_gu wfibjbg_kdb_ nmgdpbb
\_jhylghkl_c NJ< qgbkeZzZ azZy\hd \ kbkl_f_ b ihkgblZzgwh agZq_gby jZk
]hjh\z f_"~m iZjhc khhI\_lklI\mxsbo NJ< ih nhjfme ]” F4i)

bFy(i) twfibjbg_kdb_ NJ< gbkeZ azZy\hd \ kbkl_f_ ihemqg_ggu_ iml_f &
g_aZ\bkbfuo bl_jzZpbc bfblZpbhggh]lh fhA_ebjh\Zgby ~ely h*"bgZdh\uo i
kl_fu

< IZ[e hlh[jZz _gZ azZ\bkbfhklv jZkklhygby Deh fth[jkg m\'Z dd ugpb k
azZy\hd \ bfblZzpbhgghc fh*_eb Fh gh k~”_eZlv \u\h”® qglh k m\_ebq_gb
]h gbkeZ h[kem _gguo azZy\hd ~ey dZ ~hc bl_jZpbb Ilhlgmghklv bfblZpb
jh\Zgby m\_ebqgb\Z_Iky bkijhlZz\ey I gltkkdhlglhv ijb_fe
fhc ih]j_rghklvx

LZ[ebpZ
JZkklhygb_ Dhefh]hjh\Z ~ey i_j\hlh b \lhjhlh khklhygbc ijb jZaghf Nbke h[kem'_gguo aZ

100 1000 1000000
0.0303)  0.0067 0.0004
0.0665]  0.0384 0.0004

AZdexqg_gb_

< j_amevlzZl_ [ueZ jZajZ[hlZdZbijhgpfdgh]h fhr _ebjhiZgby Z[hg_g
kdhc k_Ib k fbljZzpb_c Z[hg_glh\ 1jh]jzffz fh _I [ulv fZkrlZ[bjh\ZgZ "
kbkl_f b k_I_c fZkkh\h]h h[kem 'b\Zgby GZ hkgh\_ ijhb_ "~ _gguo gbke.
f_glh\ [ueh hij_~_e_gh agZqg_gb_ gbkeZ h[kEewgggughaRyXhg "ey
gby j_ameviZlh\ ihemqg_gguo \ oh”_ bfblZpbhggh]h fh”_ebjh\Zgby k
j_amevlZIZfb

[=1f=3p"4
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