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d6f1JtRU] AdsU[tR]TOPARR RSA

OWUHOSH®DA S OksOBOMT yYOwLOdH'. sSeEfdihjdit Isjt
" dzgH OGHTHW fysfsdzsOd jMmifls' hjhk ow' @' daj Mn2jd
WOCktstedL OydY &zOk OdketstEedlsd "M df ZoOdz. 1" d&z Ode st
Coadzjtc WhkdSydgwmr dsjde Is' Cjdzj?2 BO2dkOd st . RSA 2Ol
MOdzH™ 'LHjEH' WU st dd dz& gsdols tztey 2@ j dz.

sI2 dH' RSAHfEsSEsSsd , 302 MOd, Y"©OKO M

YyYsfmr dur M IsktcOdzr jMif, SCSefd@Bnhjd ¢ Odkzetstedlsd.

Abstract. The RSA protocol is being considered. Based on the method of solving the
problem of the sum of subsets, whichbesed on the theory of polynomials, an algorithm for
factorization of the RSA protocol is proposed. This algorithm is directly related to the second
degree polynomial and the Euler function. Two polynomial algorithms for finding two primes in
a compositeaumber of the RSA protocol are given.

Keywords: RSA protocol, factorization, prime number, composite number, subset sum
problem, polynomial algorithm
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sdzt yj o' j:ffipdetead@SHdEz W OCItstedL Oydqvw, ftesmistsy ydm
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mMdMmlsj BOR 1 dzj SIstetsdgdz" » StejHdIsdzr = COtels d OC HOdzj
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MstsB M j ded 2, COYHB2 dL Stsiststan o ndd@s dzv JOU fipvd d3jyte dzr df to
dmf sdz! L s Odzdd dZOddmMS et Odz¥ OoadlsO MmMstseh jdadVw,
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sOCdds sBteOL tsf3,d3tse dz®& O Mlsadjf g 6 dzr 2 [tctO0d§E toH 31 dB8'0 0
HyMWwisdydz" » L dzOCs9. sOYH'"2 ftsdz LtsoOlsjdzr ¢ mMdmilsy
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[SOL" 9 Oj)x&MmodNylstsd § sMdzOdedj n o MiisOdatse dzj dzts .
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p-q=c, (1)

G HcfL OH Odzdets ] daj yJ sdetsj ity filgls O & &es i Apdirdats 2, yd iy dzO
I mewiLd M MdMmisj Bs2 RSA otsL @ff O¢ i tod ez & @BC

CodRf ! s Isjtodats? OdzG j B o] :

-tcOLtcOBBISCO By IssHise HMAzW dzZOR sy HjdedWw BBdAdZ M d~A

fsdz L s9 Olsj dz¥ 1]’'[sfr]l'stfat'sq’lsJ dzO CoRf ! s lsj tejtedgo O H &

-MsLHOdzd] Odzestedlsdzsce W OC tstc;c{LG)uc{q’ Btsdzr hdra Yy

[ BBAIzMieY st -ugdBdzsy d udrmagp s fetzg 8 5 -

ﬁ-

ftesMmistsj yd mdzts) , IstsGc H O frjlmhcijls o kagssm, i is "
EHsodzj lsostcws h dj EktcOodzj dads (1) .
[ sCOLOIjdz Mlsoets Mdzj HEzjls dL ftoj HIMIsOo dzj dad W
12=m?+c, (2)

GHGdz] Yd sdetsj] MtsMisOQodatsj yYydmdzs. uvtséeHO dqL fMtsisdz

(I-m)(I+m)=c. (3)

1 dzz  J Hd dzmise § dzdzsmisd f ted H pis-® eqeiimdzd & ¢ &P i ditt
cdyfslsjLj 1Bdz HBORO (ddzd bijttejddi 6(2dzj ©0O)
Holzmn ftesfisr n udfmi d d pijofsetsils dij ddl @k jdikzou
sBhd2 HJjddlsj d .

1 sd M lmdfgiday j Ismw  dzj B dzj § Mmdztsy dets?2 L OHOYY
LOHOY4J2(1) .

tdhjddj LOHOYd(1l) BOLdtkzjlmw dzO d3j IstsH
(WOSbstedL Zpfstsj h M @ddztsts © o dHJ

n=y*—x*= (v —x)(v+x), (4)

GHxjyTyd dz' § wmgHdo,

10 hdses ] ®jlssHO WOSkkstedL Oydd AjtkO §te]
9 C(thtttd f tsd iy [Vi}® % ez®23ls.., M dzOd Bj dz' " jets5 o
ftesfistsets ydmdzO dL B OL ' tsdf tots@lUstiaBdyjsy disjOin, j sty d |
CoOHEOIM. 1 @gEaesygldpdzs 2 Mistets ©OBKSISOjI ftod B
yd fdeg 8.

10 dOmlsswh d2  d3ts 3 deldzd ditg d3d Pudz o I§ @'CAsdictasita dGsy
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PC o OHWOdatsE s kteOo dzj dad W

p*+kp-c = 0, (5)

SSEHO tOLtjhdBO L OHOYOL.
[ 5C OL Ols jld® jiHsjods . IsOC ¥ tOL desfls!

C-pzzﬂj (6)
ybse ' sds Hj dddsipy s P s koo § e j d o dH J
A= kp (7)

d kdejoded j (5) fitifdhjbmw OSC:
p?+kp-c=0. (8)

sO0Cdds SBEOLA, §sdne Csttdj?2 CoOHELOLMGSES ki
HdMS tod i3 A @4n. 1 tod L Issd3 dzgj sBrtHJdRE rEEDR Isd yj &
BN dzs f sdzdgr &5 € 9 OH tc Ols ts5 3. ljLEmMdzce dzgs dRBsy dets o sy
Oz stcdlsdisdzs d OdzetstedlsdBsds [ 9 C dzd H O. UBGHO © ktOo
dMm¢ Ol! O¢C:

e—(|ve]-2i)®

k:[ﬁj——:e v p=|Ve|-2iq=c/p, (9)
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HdMCtod d3d dzOdzls BEZH jIs ttOo jdz Mistsisdetsh j dad ¥ :

_ e el -2me e+ (vel-20)°
Vo (el -2x)? [Ve| -2k

[ Odzdz' 2 Odzcstedlsds L W% jCdodes ©OBLEOjl ftod sl
f O Odk st O
Jted sl zfis! HOdGS MidB 04 &8 jts Hydtpez@iapa Is dj fdzd
. . 1133 —26569 .
©g=31133. 1 02Hjd olststets? C st WWdYydkj=des P ioens,dzj dad v ( 5
Me14,i=5, D=177,p=-14+177=163¢=14+177=191.
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fesfmist & udmjd LOCd yOjsikdLe Hij@) O *SegOds: B4 HZitedHety t
H§ il tSMisOISC 5d. s dfOdalz yUBMYd gz dzj o582 s OL
H§ dzd sk ZOviEars MtsiPe dztsj . [ flsdBOd & 2 f BBl H
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rdzv e hjdedw §fMmMisOodzj dzdzts? L OHOYdl tOmMmd3Itsls

X*-(n + 1 — @(n)) x+n=0, (20)

CGHgn)—WEdSydw C2dzjtcd (Stddyjfmsets dzOlktcOd
ud e o L Od d3dzts .4 teltdfisy Sidz'fy 2 j v s j stej ®ks2 1 djIsC

n+1l—g(n)=(x,+x,)n=xx =c.

Vise i Y HI WAddzd Mmbkh jMmlsekjls i dzisy ddnidtg @matzp dzd (s
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-

x, =[e]-2i>01i=123, .., (11)
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X2 = ez (12)
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Abstract: This article provides detailed information about the IEEE 802.11 standard, its
characteristics, which are currently widely used in the life of mankind and the organization of
wireless ommunications in various fields of technology, as well as the IEEE 802.11 protocol
stack.

Keywords: wireless connection; WiFi; IEEE 802.11; protocol; stack.
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Abstract. The aricle considers the Al (Artificial Intelligence) system for the social
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Abstract. One of the most difficult tasks in the field of automatic speech recognition is
speech recogtion during speech. The style of speech is characterized by the fact that the type
and content of the oral message are prepared directly, with the direct participation of the
speakers. The complexity of these tasks is due to the following features i sipeg speech:
significant variability between speakers, i.e., the presence of accent and mood in speech, th
variety of signs used. In the presence of fluctuations, the complexity of the problem increases
Hessation is an excitation associated with ithplementation of speech during pronunciation,
which includes: pauses, néexical intrusions, "parasitic words", sentence violations, word
permutations, repetitions, ambiguities, incomplete sentences. It should be noted that in situation
of spoken langage, the language of speech first appears during speech. Therefore, the relevanc
of the problem of its recognition increases.

Keywords: speech recognition, automated recognition, speech recognition corpus,
Kazakh speech recognition, automated recognitmocesses, problems with automated
recognition
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¢ b s t raatert accounting systems are an extensive data structure of various nature.
There are seval types of devices for water accounting, but at the moment it is important to store
and use this data in any period, so the task is to archive them. There are several automate
models for water accounting systems, which are discussed in the artiglalsk ipossible to use
automated programs for archiving the received data, consider their advantages, disadvantage
and also choose the most promising and-eisctive for mass use in water metering systems.
The significance of the article is determinagdthe possibility of being aware of the varieties of
the latest developed programs in the field of accounting and data archiving, in order to choos:
the application of any of the proposed options. Choosing the right data archiving platform, data
storageorganization, and storage type depends not only on the speed of software coding of the
project, but also on subsequent scaling, the use of technical tools and complex servers. There is
directly proportional relationship between the possibilities of ptafaplementation and its final
cost. Data archiving will make it possible to reduce the load on software maintenance of the
service.

Key words: cloud technologies, loT platform, smart meter, cloud computing, water
meter.
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Abstract. The recognition mechanism should operate not with brightness points, but
with structural features of primitives and their combinations in the image. This article
discusses if the information in the image is represented by text, then recognition should be
carriedout with the structural features of the characters.

Keywords: Parser, Encoded information, primitive outlines.
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Abstract. In case of emergency situations, the main task is the safety of people and the
protection of significant objects. It is necessary to organize and effectively solve the evacuation
notification and management system. In solving this problem, it is utg@mprove the safety
of fire safety systems, including warning and evacuation management systems in case of a fire
at the facility, fire alarm systems. About these problems, the article describes the types of
warning and evacuation management systems.

Keywords: accident, evacuation, evacuation alert, evacuation management system, fire,
fire consequences, sound alert, signal, instruction, building.
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Annotation. 5G is a generation of mobile communications that operates in accordance

with telecommunications standards following the existing LTE technology. The increase in

speed will be associated with the transition to a higher frequency- lmergbreviousy used. For

example, the frequency of home Wi is 2.4 or 5 GHz, the frequency of existing mobile

networks is up to 2.6 GHz. However, when we talk about 5G, we immediately talk about tens of

gigahertz, respectively, the data transfer rate increases imas/ And the network as a whole

is being unloaded.
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Abstract: this article is devoted to ¢hconsideration of the technical characteristics of the
Smart lock 400 device. The main elements of a typical Smartlock 400 scheme are considerec
The Smartlock 400 architecture is also shown.
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Abstract: this article is devoted to the study of the development trendiseiruse of
intelligent technologies on the railway network of the Republic of Kazakhstan. Special attention
is paid to the trends in the development of transport infrastructure of the Republic of Kazakhstar
in the field of modern information and communioattechnologies on the basis of the world
wide web. In this article, blockchain technology is considered as a modern intellectual
technology.

Key words: blockchain, rail transport,, data automation, freight transportation, intelligent
technologies.
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variables. We consider its application to mathematical statistics in the simplest case, when it is
necessary to find a relationship (paired linear regression) between two variables given sample
data.

Keywords: least squares method, approximation, linear dependence, unknown
coefficients

1 Efls! o dzj Coltts? B &OMSE!, d fed e js i) e & s
Csdzd yd Mlse j dedetsy o' Oy J§ dzd § .

[BL dOYddf iysiddgadtse s f dzsh OH! ftetsHise sdz' fise j dad
YiccHtcots? ko OtestsBitesls fosHso 5dz Mise j dzdese s BOG O

wtse jtoh j dzdzts , ts|deti3ls detas dz! Qg ts f dzsh OH ¢ BOGE OL d dzO, l
Mz yOjo BEH] 5t ® Gl B usigElds ds  ff &) iy sfstts$ 1§ B § ozd W
s5COLT 908 Isfpw ydmdzse ™ j HOdzde | :

X X, X e

2 o 'n

Y |'» | » - v

o & “ N

il s f a0 ns0ctdi fd®, cH o 52 @@'wm@@mmm@s,

Gt @ocgi'lchdz@,c:tsHtsstsz ktso OtotstsB Stetsls d Is. H. .

1 O3 dzzy dets f SH SBAOGE Wz df tesAsHdls € OS¢ dEsy
ksyS Ok u O¢ Iz WzdzS yd O § tdz@mdag @Kk 65 Q dikoydw
ftodB dzd xfiditfg Slod sd YL HY sk ] cBoBLY, Iskzls MteOL Iz
SYj orPH 2 § toj 1§ jgllstsjcdlay'dzj dz o' MsC 2 Misjfjdd, cwoWds
ofMmj bktycd.

sOCdds sBtOL s, w©WOL' MSdo O] B3OW WEkdeC ydw Hisdzy dzO
ptej k" GOy Ol! LOodmddsms! OHjCoOldts. [Hdde dL

ZOL " o @) Is fgHds@R Bj dz'SrodPH cOlsshfMls!  dzj C Sl PEOF ¥ b dC yd
fededdy0jls 1 SmY,td i awdemu) Ye'SGau |

X

>
>

X X, = X

I r ydhdd@ dzsfls d (€6 8 e ikffagdawy Bk =~ f(x)
L J jdElsOdzt dz &3 d WhkdS ydtsdzOdz' dzf d&sd L dzO

5]
o
&

62



[ Ol j ted Phzy H Iz dzO t6 tistoiglets As j dzy d g
CROAzdzs 0 Oyd sdedze’ ¢zO Isly 6 OztzidAfssfld ] : GBKOL 8o Oded § ,  daC

o Y dj, dzons S sT% | d Of g @O d3,M s
Ysts ©OL dsflsd &sckls (&0t dih e dl) e sdsdes dj dz
tejLEd SOI] kOSCtEts MdBdtetse Odzd™w BEZHEL oL Od Bt

10 ftwoClsde fsdzeyddz ctstcOL vy Is mOG A jdd " &
CoOHWGOas ol slsstctsdy oL i3y def j dzfEd Yy Gl dzis fizgv j dgj d
otsLo jHjded j i3 BIsC dztsdzj dzgd?2 © C 9 OHtOls:

o tei+ . te) fsmd ujct kmdddy &oftos’dfd®, oo
>e =2 - f )’
Ylstsp" MEzBBREBO C o OH Ol IsC RS dgOdzdc20¢ dBtsy des  d3j
1esh j ofjcets JL¥seorbwo mpu®dgni J oo dC
cOmYy sdFpy J dg Mdzd ded dJazdsls IIsdideHjdzydes tcOMY sz
dMSC @E0s dzf tzd BET W =9THe 1 s O d&F & d L dz@ay jostd W
fzse OB, L OHOYUO fMehmissdls o dFleyulssad HOE
>oel =2 - FR) = 2w - (ax +B))
CoOHOe oisC dols dzj dzd 2 BT dzO dzOd d3j dz' h j -
) ts dzlz Wl MDY 6 B HTj 6] o3j dzd@ e 2 dsj dzls O dsd S tOldatiatty As tov
©OL" S dp O BME BEsMlsj 2

Fla;b)=Y 22 = Y (- (ax +5)°
el iml

2
Fla,b)=3¢" = Z[_yi - (imﬁ
iml &

ial

R §t Mmkhjifsok dzOd IstejBlzjlsmwi deoRddizg d3tinds
WldC M o) o5 dadz -
102HY B OCd) CiWWdydjdlsr "a" ddygR", ylst
b

Fla,b)=Y.a' =2 0y —(ax, +5)°
il il Bl &zO dzOd d3j dz' h j 2.
uisC 2@ ipde drflz] 2 e g ] dzydtose Ols! By ds 1 &

g ) [Zl (- (ax, +b:|fJ o= 2203 - (ax +8) - (07— (ax + ), )=

»

23 [t —ax =) - (0— (%, +00) = sz:[m —ax, —b) (-x)]= 2i (ax} +bx, —x)
i iml

izl i=l

&_:n

Mz d

t

= [Z(yi — (ax, +b))"} = [200 - (ax, +B)) - (v, — (ax, +4)0,]=

ial ial

m|%

L2

= zzx;[ryi —ax, —B) - (00— (0+10]= Ei(axi +h—y)
=l

iml

ushOo dds MlsOdH Okl dEzs fdhkj &E:

g:[j} EZ(cxxf+E:'xi—xiyi}: 0
oz — i1

oF =0 2 3 & 0
T >olax, tE— )=

iml

63



¢J Olsj teldf Qida H Iz dzO t€ tisHizkets 26 | dzy d o
C R dzdzts © Oy d s dzdz’ ¢z0 Isl§ 8 @ziziiAfs s dffji ; BOEBDOO sotPdasdL o sHMiso t

| Sz o] GBOL 5o Odzd W § S yj dzdes? Mdflsj &' b
‘sz:'g*'bz.xi_zﬁé.}’i:[j azxiz_'_bzxi_zxiyi:[j
iml iml iml i=l iml

' ' i -1
1 " R " :} k] -]
ay xty b=y =10 ayixtE+tb+ +5- =10
Ll -1 i=l i-l ® paz ial
lieifdhjd mMdmlsjdz o  edHj;
ay % +hy, % =2 %
iml i=l ial

czZ;q +hu= Zyi
= il

_ Z%:ZJ’:‘:ZIE,ZI:% _ _
1 O2HJd&3 L dzOyl dzgv =fzegds . u@efipey j 3 § eigdiigls P iz ©
H o HAY dzj 2Mxiie Gro ddgHdadzalig) d L o § Mls dz' di3d
sdfMlsj B GjEOFBORB ® ©jLbd O] yYjet §sdkzyo

ss Ui ?). 1 el © hdde i@ s ) Glked dzs ks j Hdls: My,

Fla,by=Yel =3 (n — (an +5))°
HOdzdzts 2 IstsyS j W EldzS ¥ W Hisls d ¢ Geglalgd dzdsgzlz 30

A dge T D=8 T po g wryn g & [ e Q] 56 Is

LS j tod &3 dzls Pl MM s ugy] cwO¥ dS fesisHdl &OS fid
ssYS Od. | 16 tsEamdRybeEtEy]j dzdz ¢ Of f esC Mg B tolzy h 2y W
ZOL ' @O dzjf dadsjtids{ Xz) Asdp=ds j MM d d

{ OMfe@®O] BOW L OHOYO ddjjlk Bod "t5j OS]

%O B fednj csd - CrEeb i eafgsdy js  fescdsL e O
sso OecBEBERISE BOCOLddO ftd lstsd ddd Jdsd L douj d

1 OHOYyol1
Il tjLikd IsOljy dmhMmdzj H 59 O@ad@Is jodejCRd, d3tstte driz wfj de' o zfF d

oL ydmj d

X 1 2 3

!

Y, |53 |63 |48

]

5

LN} -

8 133

[ istsHtsd &Od®jd "dr CoOHE©OIBe d2O2Isd dzd dzj 2 dzlz
BBKOL A3 §ds dd X Of Gdzde'dgf.d tod ud M& dJ

d4HJ] &zOIs! yd telsg v, @zZO0 Cchtsd o H)j COtclstso 52 i
fsmstesdls: L ey ey wfiifidd & dcjisow d ¢ Of f tetsS Md &g te
W dgC YgH R =axt 1 02 1Isq )k dsdskz CoOHELOLESS sls ¢ &
{@Udmduﬁw%%@agsm;béﬁhm@qwmde$d. Jrwidsd s, :
Wz St wr gy 55 YS d L t6j dzd W BjlSEHO
CoOHBPIERdIY Ols! | ChY jtoddj desOcdz dzr j IstsySd.

P dMidedd

sl W dudi ks d s0od ds2 Y=EHPagopdid @5 ¢ O¢ ©jh
mdmisd d3" :

64



H & dz0 t§ sl 26 § dzy d d

f Olsd ted Pgzy
Sl§ € GazfsE g SBLOL 5o Oded j, da

¢ R dzdzts ® Oy d tsdadz’ 20

{ﬂZfWZFZ%M
ay % +bn=2,
I yjdves BBdjj (SEfOCdHPuy sQIIEH] BEY @F ¢

fsMStd Sk d BOSC fdvisds, Ykt MfERBdtess Odad | ¢
{ oMWY s dezy dr & Mt HGe dzjjj; Y seddls! o IsC

X, 1 2 3 4 5 S.\'f = 15
Y |53[63 [48 |38 |33 [Dy= [235
%l & |9 |36 |25 |Tars |55
XY, |53 | 12,6 144152165 | D xy,= | 64

vOCdd BBLOL B, { iggkm®jjdiz Mdzj Hizs h ks

55a+ 156 = 64

15a + 5k = 23,5

l R stsHE sttOdj O
55 15

=[5 o[F555-1515=275-225=500

o _ L dzOudls, fMmdls jdegds jd o
ted " Jdedd .

&4 15

2= =64.5-235.15=320-53525=-3225
‘23,5 5‘

g=Ba_T329_ g5
A 50

55 64‘
» =55.255-15-64 =12925-960=33225
15 235
B3R5
A 500 7
vOCdd SBLOLBA, JNEskov offLBTHEPELER: n ow
JifMjn dddzj 2 dF &Mt izezbdgdddls Odzr dzr j HOdzdz § dzO( dzlz.
d &3 dzdzts s dzO:

He

1

—
1 EMlstts ) dzdzOw  f tods@ed | %QIsteg Qe B W

65


http://www.mathprofi.ru/kak_reshit_sistemu_uravnenii.html
http://www.mathprofi.ru/pravilo_kramera_matrichnyi_metod.html

cf Olsj tdf Qidar H Iz dzO t€ szl As j dzy d d
¢ R zdzs ® Oy d tsdzdz’ ¢z0O Isly 6 QatizfiAfs s fdffjj ; EOEBDO sotPAAsSdL 8 tsH Miso t

10 d fydzq ds ik BEL ¢ o On 2ok o~ @ cip dzjzdzad 2

st dted uJHgC dsds te g Is f HE) L@ dad v dsdf .
Il T ydmdzj dzgdw MmMe jHY d@3 o IsOBdzdyk:

X, ] |2 3|4 5

Y 53 |63 48 |38 3.3

f(x) 6 5.35 4,7 | 4,05 3.4

(3= F(x))? | 0,49 [ 0,9025 | 0,01 | 0,0625 [ 0,01 | ¢! = | 1,475

Flx)= Ff)=-065-1+665=46
(v — F i =(53-6)° =(-07)¥ =049

2
Rio Mo doddzi 2z oW M aRETHET 00 § 56 0L S judm v s fyw
d2O0d i34 dz' " d o, Ists 4 Mmis! o Meatydd MmJ&AMlsel LIsts

sslse jsMlso zs h ks fnlzd3d3lzszfa OH©OlBe ts5is§ dzisdzj dad 2

X, | 2 3 1 5
¥ 3.3 6.3 4.8 38 3,3
2(x,) 572 | 493 424 |[365 |[3.,14
(v, — g(x)? | 0,1795 | 1,8867 | 0,3133 | 0,0226 | 0,0252 | Y&’ = | 2.4274
g(x) =g(l) = 6,6% " 572
(v, — g(x)* = (5,3- 5,720 = 0,1795
2 2
|t o ket T8 L dz0yd s, L C Y sdzj day
=0,15%
W dzC YW fede dzdy O Is LY jted BBj dals Ozt dz s 5 Y.

f tow G WOEIT+6,65

JRurt QuuULT ¢

119290 OL W dz te.C dAPH &ZOVW MIsOIsdMisdC O. [HHdseor 1 C5d
S dzd g © dzO, 0 2482 d .ISBN 5238003056.

2lr skcj disodj HSj.dzdd o 1 Ctsdes B3P $ted € R-fA) i016® 9 I). Odze d
402 d ISBN 8862254587.

[B] stej o3y t&6 1 . Z., CSOtedsSdsjdsfod € @.0 ¢z, 62004 .
311 d ISBN 8862254587.

[4] [ Ocdzzfy (. t ., s @lg mhj jy& JRC tidas.dzg Isicd € ©. 1 Oy 0Od
Ckztdml.. : 1 j dzads 504D BBN 9785-774904730.

] Ctsdetsdz Isted € O. vuyjBdzd S /0 2-jsHdatd.H:. N JdafAgijre ts
d MOl dfMmladsr7ensd ISBNG-B79-027863.

66


https://ru.wikipedia.org/wiki/%D0%90%D0%B9%D0%B2%D0%B0%D0%B7%D1%8F%D0%BD,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%90%D1%80%D1%83%D1%82%D1%8E%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5238003056
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/8862254587
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/8862254587
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9785774904730
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5279027863

H & dz0 t§ sl 26 § dzy d d

f Olsd ted Pgzy
Sl§ € GazfsE g SBLOL 5o Oded j, da

¢ R dzdzts © Oy d s dadz’ 20

uvrs 517
.. VvweGLBOj HOr OdBs dsz! @ drzj ¥MjdeBOj 9O

O SCOHjBIY dstEBHMNY BtclsO, ¢ zdzOls™, sOLC
3arukades@mail.r’Beysenbaeva56 @mail ,iiZhandildin01@inbox.ru

ViR LR JLYtoeorcefeowndad rRUuvr1toefe 1 GCs

¢ dedesls Oyl W . BtsH j dzd etse Oded L Sytg dgtindscpu § fStafdd3d
s tcj HJ dzj dzdzts G 5 d dzls j ¢ e ©OdzO HOJ Is BtSG OIs™ 2 d30 Is
dqdzlsj ctcOdzr detsc ts dmud mdzj dzd W 9 L Ctsdetsazd € 4 tc Of
t Ofmdssilstej dz"@ dzj S slstster | 1 CtsdesdBdyud MSdd fodawisdw

sdzt Y4 orj shifdegoHQ:dzj gedzte® dzd dzlf slstej B dlIsj dzr MmS d 4
stso Ote, Ctedo OV MftesMO

¢ odzH O] O detsdsd ¢ Odz" Yy ftesyd Mlsg toH ' BsH J dz' Hj L
Y tsdzH O dzlz Oty " dzf BO2 BOIsj BOIsd € Odz' Y Of f OtcOIs |
iMmMitlsikH' TO2HORZOMEZ B ' tcdPUz GOMQPdIOLH Q SYABIEE
B3 dz Odz" YIsOBOdzOte Y OtOMmIsr ter dzH " .

vl 2" deH ' ¢ipg'LyHIg@ezD Odz ddzlsj 6 .eOdz, Is™Isr dzlzh r dzr Y
M rwod" M Yydmr o’

Abstract. In the modeling of economic processes, the application of a certain integral
gives a richmathematical apparatus. The use of integral calculus in economics is considered with
some examples. Some economic concepts and designations of the concept are considered
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Abstract. The article deals with boundary value gevhs with nonlocal conditions. The
main purpose of the article is to demonstrate a method to prove the solvability of a nonlocal
problem of the Il kind. The solution of the Cauchy problem is written explicitly through the
given initial functions by the miebd of integral Fourier transforms. The properties of the
fundamental solution and biparabolic potentials are studied. Applications of the continuation
method to solve the simplest boundary value problems are given and Green's functions of thes
boundary alue problems are constructed. Using biparabolic potentials, the solvability of the 2nd
kind of nonlocal boundary value problems for the biparabolic equation is shown.

Keywords: biparabolic equation, nonlocal problem, integral conditions, biparabolic
potertials, generalized solution
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Abstract: This article e@scribes the main benefits of the modern system of automatic
detection of damaged emergency box units K¥@&M The article presents the external types of
upgraded overhead racks and floor chambers used in the KIBS$8§stem. Considering the
great advantageof the proposed system KTSDB, it is possible to note the effectiveness of its
use in the network of railways in exchange for the system K02M
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fdteddLHdts?2 Mg daOjdalfj IO Hfstetsy d2" = fjtej JLHOA.
s dmr e 0] Is f sh Octsor 2 fted dydt Hj2Mmlsea W z Ml
l1toj HiNls O9 dzj dg otsf totsr Mtse §j teh j dzMise 59 Odad W dzj
Edzzyh j dedwv tcOBBIsr Ooalss®@BOdyUyMEts?2 § jtej jL Hzts?2

sdzt Yyj o' J qfpadga @zsH stesy dz" 2  JjtejdJLH, EZyomlst!
Isjdzj B3 nOded C O; YtsjLHAs?2 MMisOs; Odze tsted s ds.

VYHOLIf'Olz BOYOEZOHO Isjd3' t6 Yytsdz EIsC j dz' dzH j G °
" a3t mr ode-pits j € jinis Odze st Is d3° CJdazls' o' dz® § Hzts d30¢s dzé
Y "tcOdzH Oted tdgf Wj Is'f Istsdzr vy, D tc' B 'todzj "j YOHOMHO
OQoalstsBOISdSC O ppOizBOE V' BdzestedIsd3’ dz L J elslsj &z dzl
Cdadgh " dz' CIsjtc Odg' ylsOdzr f ,-Otizblzn ™ Wisbk jh Wdiy p dzj OfipH d

ull 2 ' fige L Hsjjtal' tc Y tsdz ElsCjdz' ; YOVYTr dzH Ok Isj dz' o3
fs2rL Y"ttOd3r ; Odze sted Is d3.

Abstract: This article describes the algorithm for the operation of automatic crossover
signaling on railroad crossings. The fatlale algorithm desdres the stepy-step principle of
automatic devices on transitions. The issues of improving some elements of the algorithm are
presented with the aim of improving the work of automatic switching alarms.

Keywords: railway crossing; approach area; automatiand telemechanic; train
composition; algorithm.

[CctcOYHOBN ] EmMistes?2 Mlso © dz0 3 | dzjsisdzsH tsdgifsd,
sjrddyij mMSédr MmMtejHfMmlse d MmMaj igde" = tojh jdad 2, dzO
Hody Jdedw Y JjdzjL dzsHBBtetsy deseGts fsHoady dzse s Mismis
stcOdzMtf stclsO. s BGcClOPHROSisdagMp KL sYPHtcj j L H OV,
MmMdcec dzOdzdL Oydd, MdedzOdzdL Oydvw dzO ¥ J dzj L detsH Btets?
EmMlstes2Mlso © o jLHds?2 d orf jLHdS? MdedOddL Oyd?2

[BstcEHtso Oded) fJitijLHBe EMbbmdid o @ d@id dzOdf
Qo lss®@BOIsdyuj MSddd " zOeBOEBOBd fso" hOjls BjLISYC

) tc] Odz' dz' = EkEfMfzsedwrs d o ©ORBCOR BJ MY j
fls s te s dz’ Qo lssstsB d dz' dzr n Htets @ smizh j Mise dzw
(fted Hizf toj WJ lefjdalt'sderdfOyd sdedzr n) L dz0Ctse d EfMmstes?
Mdcec dzOdzdL Oydd (¢! &) , 0 Mmi fiplsf sdeh ! & j &zPG O
Mde dzOdzd L Oydd .
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lted ofbskzy dzj dedd Itk L §f @ Bdedd 3 g o " € dz¥ YO
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Abstract: This article discusses the safety issues of railway automation and remote
control systems. The concept of the SIL security level and methods for its determination are
presented. A risk graph for determining the SIL safety level and a detailed descriptidspare a
provided.
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telemechanic; risk chart.
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Abstract. The paper describes the main features of the use of information technology in
the educational processnproving of the quality of education through the adoption and of
modern educational technologies

Keywords: Information technologies, social technologigkbalization, standardization,
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Abstract. The paper considers the definition of a mathematical model of logistics
inventory management. In the work on inventory management, the Wilson formula, presented in
it by mathematical modeling, was used to determine the optimal order size.

Keywords: Logistics, mathematical model, logistics stock, modeling
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Abstract. The use of unmanned aircraft systems, especially intbanehch areas and in
emergency situations, is one of the best means of obtaining operational information about the
state of overhead power lines. Monitoring of overhead power transmission lines using unmanne
aircraft systems is much more operational, relialé costeffective compared to grourizthsed
control methods.
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BEd&EZ Y OwOfmlsr tor dzo Odz. 02 BOYIsOEE N jCOLO®ROKGH QD'

O2Ils0tedzr YIsO2 ELGjtelz" iB3j d2 Md§ OlslsOdzOH " . b2 @30y dze d
Cjvw ' Mmls' ¢" dgH j ¢ L dzj ClstesdzOGc ded Isls® € Ete' MiIsj teH ' W, Is t
MsomdgdzOL B tSA&ZOH' . HSdzH" YIsOdz 02 BOYIsOtHT W h jC OO

B sSOdzdz { dzj d3j dzlslsj .6 d3j dz S sd3dzzdzd S Oydw dzOteH ' 1 CteO
Ofmr tef dzOH T .

vl 2° dzH®  AfPEjLCHISIdES (RO G dzd Isls* & OR B drgizin " ydsHc 06O Iz, dz@2dgtf A«
Cltodzd Iz

¢ dzdztsIs O1 diyls OIs* § cOMMdBzOIsted o ©O4 Ismw tcOL H Jj dzj dzd J§
tcOMY sdztsy § dar 1t dzj SlstedyimMSdy d 1 dzj Slstetsdedz §j MdMmilsy
mMsslse jIsMmise d d n ted G d s5dzOdz! dzts?2 Cdzyj fydg 2 d3ts dzdz
LdzOydlsj dz' dgr d3 dL d3d dad ded § o3 Btedg &£ Isde® BO® @zdzetf WO . [ O B
L Sdg" , Isj d3 d3j dz' h j f OOz Iste” Ldzj SIstesd3OG dzd Is dz" m
ftesMmistcOdzMmlse | Ltsder . 1 51 lstsdBz dz0 ctcOdzd yor L tsdze ff tots
d MtsjHddej ded® ofjn KB lsOdzdadyud ncdas dg GduBidyH. s

sdzs yd o' J§ {fpEztfols@cts 306G dzd Is dzOW Mtse o3y Misd dstsmis B
dzOf oW )y § ded J

¢ b st rThe article considers the division of the space in which electrical and
electronic systems are located into different levels of protection in acweraéth the regional
concept of lightning protection. The zones are characterized by a significant change in
electromagnetic parameters at the borders. The higher the zone number, the smaller the
parameters of electromagnetic fields, currents and voltagethe zone space. Therefore,
measures are being taken at the borders of the zones to screen and connect all metal elements and
communications crossing the border.

Key words: electromagnetic compatibility, lightning protection, pulse voltage
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Cdzj Slste L dzjecjlsdCOdr Yy ®BI jCI' dzjteHjc' 1 d
Bp Mj dzj dzj t6' 5z YOd3LsOd3,OfnfL ik BS27 d" O Diels
O20d Y02 SltHjd SN2 dHj YOk § I’ .

rOdfr L dzjChtesidOcddlsls' ¢ SilsODO © My jstsd Isdzist
kOtOdk &pofMmjdjdjte’ ELjCI' Bsd § YOdkO B ]
L dzj CotesBOcdzdsls’ &€ N2dzj i)' dsH ' dz' € Isy OYYsO difs @’ i
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YB®Ot BB jSCIs' d2 W EL" dz MOEZOBLIsT Y 5BOXZOE B"d
rsBOdzOEZ CjLjw  dgHj Bl jCI' dzw Cwsdzyjfydwfr da
sSOWHOE &M dzj dzj tc© Odgr YIsOdkzEr Cjtej ¢; Mtsder d3j dz
yDdg . s.jmMCjtclz YOJIs. Cdzj CIsto fr]IsG)dzuq’WdzOtsdeHOU
ybpdaj {dzj SltesdBOCdzdlsls’ € tstelsO dzgj ¢ ' L " dgjdz Y "ter dz
ybDdaj Yjtedj k"2 ylkOkz yn2jidzjte' dz' v tster dgH Oczkz "
ypdzagj YO B@@@® MBdi Is.B. ¢dz YOL ted' YT dizGB Ols
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Cdzj SIstc MlsOdzgyd W dzOts d3sz Y sMOdkzyr MmMlsOdzydvw dz
Ofmyr d Cjtdsj ZH" ssYlsOIszZHr W O2BOYIST Yy I yr tor o
sy e dgH O8O B0 dzH Oter Dd BOtcOIsls OtgH T Ols d3ts f
4dz;§lstc;tsd30c§dzaﬂzl§lslz,g L oA Jete j Isd ¢ Odz" Y N4 dz' dzj toH j G
CEdzj BH j G LdzgjtecadWwder W BEMZ dzz” o3j dz B  t6Gcj ylltey
3 Of) O dz0 O dz. VLOY'" s Elsj ¢ jdzj 02 BOY sy ter digH O
YOBSOBOM L jlkHj Cjw'. dzjldi)ry Sszyy0dis oz OifDiplo0 Hf
BEd&Z ¢' dzgHj DHJjIlsj bDtelsil tcdz 1L dzj Cstetsd3Oc dzdIsls® €
mMkztej Is) .

[T MOdzr, B"dz O2ROYIsOte ODdBZOtOIsIlsT ve LT By C
BOMY Otcz hCOWIsOter Dtolsll tedz™ YN tES zOZ. dz@tQ BPLY dzJS t
BOtr dzh © IsOB' fMisr f O2 HOdzO dzlz nHh* d MmMp2¢jfm DF

ZO2L ODO2H' VW CEdRj @' &gjdz2 Oh Yy sOtOls iz Y "ter dz
Yy OtcOfls™ tof dzOH' ypdzj hlsOdze Oczr zO2L ODO2 Ot By dz
B'tc' dz2 YBdzHOdO tsilsr ter 110/ 10 ¢ Y sMOdzy fr
Y SteODOEZHT Jjdzg' Lz "MfMmr dz" dzOH T .

ZIsOdze Oz &zO2L ODO2 &ZOte, DH jIlsj, + dzjClte Mls
3 D dzj Cjtedzgj ZH" W Dtclsll tocdz C &zOMr dzH OO’ Y 5@ dzy r

dzj ¢ LG 1 dzj d3j dalsls j to° Btsdzr f IsOB" d&zOH'" . 1 ©O2L O
Bd Sl ¢ dzgjdz DdzHjYO2HO 1udz€jdz ypdgj Bdz Oteyr d
02 dzOdzr ff Els" N4 tecdy BOD' IslsOdzOIs" dz Yy " ter dzO"
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2) HjteBjf Njtecj k"2  ysOk ' d&Bjc' BOEL Oplst
1 O2L O0D02HOMz Y sud O jwdzjlsklj dasHls j ¢ tsdzfjlstez € yd*

kjinddU@dEdtsBdCOd v djic' LHjdB] NOMOE YOy ls,

sBi jCI' dzjteH' W " YlddOdz L OY' i3HOdk' dzO® dzOL Ots
MOd M’ oz W OCIK' dzj to' dzj Mn2 j'dag' dglis™ tod W', f)'D Hjj ¥s ISy
h'r DOHT, Od jS'd"' DH'Mmis' B ' ' dh' DbH' M dzC

YORBSOBOMr L jlsf j1Is" dz Y O0DHO2 ZOtcHO Y tSdzH Odgz "
MO&zOMr dzH OO Isjtstcdwdzr' Y L jtelslsj zdzj toH jjdw By B0 taf
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¢ bstract. The innovatie renewable hybrid microgeneration plant has been designed for
full integration into a specialized LED street lighting system. A key feature of this new concept
is the location of several Savonius wind turbines with a vertical axis in the pillar stritsélie
The photovoltaic panel is integrated to facilitate the generation of electricity. The energy is
collected by a power converter together with a storage device that provides lighting even or
windless nights. The main application of this project i®aomous street lighting, but an option
with a network connection is also possible, which makes the system compatible witkgridcro
concepts. Various Savonius rotors have been designed and tested in a wind tunnel. The adopt
cylindrical geometry showed maximum power factor of 0.21. Special protective equipment
was developed to prevent exceeding the turbine speed by automatically stopping in strong win
conditions. A fullscale prototype of the generator/lighting system has been installed.
Experimentaldata is currently being collected to analyzesde performance and to simulate
energy consumption.

Keywords: renewable energy sources, hybrid street lamp, wind and solar energy.
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Abstract. The article discusses the problems of creating a synchrophasotron, the
principle of operation and the main postulates. The main points of the ldyffiduncreasing the
proton velocity are given.
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accelerator.
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DIGITAL SUBSTATIONS. STAGES OF DEVELOPMENT
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Abstract: the main requirements for digital substatigBsSS) are given in accordance
with the amended Technological Design Standards ferS8bkV Substation, the options for
using digital substation technologies, devices that meet the requirements of the IEC 61850
standard are considered. The advantages wbducing digital technologies and related
problems are noted.

Key words: digital substations, IEC 61850 standard, digital instrument transformers.
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Introduction.

The introduction of digital technologies in the system of collecting and mioges
information, control and automation of substations is relevant for the energy industry. The
development of digital technologies significantly improves the quality of industrial processes
through the use of ultrprecise measurement methods and theicgssing, as well as reducing
the occupied area and increasing the level of safety for maintenance personnel at electric power
enterprises, and increasing labor productivity [1].

Currently, there are open standards that have reached a level where tdifferen
manufacturers interact on a common platform. The technology of complete digitization of
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information of the power system, as well as the speed and performance of information exchange
provide realtime performance with greater accuracy and open up oppiesi for a digital
substation.

Digital substations have appeared over the past two decades. The introduction of &
microprocessor into automation, protection and control of a substation has revolutionized the
utility industry. The push from the "convemntial network" to the "smart network" has allowed
the digital world to expand significantly beyond the traditional sphere of protection, management
and control and data collection. The ideal vision of knowing all aspects of each substation
integrated into arintelligent network opens up the opportunity to have information at our
fingertips, which indicates the relevance of this topic.

1. The main material of the article.

Digital substation analysis, digital substation and its advantage$A digital substation
is a substation equipped with a complex of digital devices that ensure the functioning of relay
protection and automation systems, electricity metering, automated process control systems
emergency event registration according to the IEC 61850 protocolgifaldsubstation has
numerous advantages over a traditional substation” [2].

These include:

1 easier installation (much less wiring);

T compatibility between devices produced by different manufacturers;

T increased reliability;

T improved measurement accuracy and information recording;

T improved commissioning and operation;

1 easy activatio of modern electronic CT and VT sensors;

T higher electromagnetic compatibility performance and circuit isolation.

The goals of creating a digital substation:

1) Increased reliability and availability. Extensive s#iignosis capabilities of digital
devices guarantee maximum availability of the substation, as well as a full set of functions: any
decrease in the performance of the asset is determined in real time. The internal redundancy bu
into the system can be used to s@mplete incorrect opation and allows troubleshooting
without the need for a primary system failure.

2) Optimized operation of assets. Intelligence in the digital circuits of substations allows
for careful monitoring of the load capacity of the plant's equipment, based iondésegn
estimates. This dynamic load analysis means that lines, cables, transformers and other netwo
equipment can operate closer to their boundaries.

3) Increased security. Removal of wired iAreded T circuits (Current Transformer)
reduces the risof fatal injury due to unintentional opening of the circuit by personnel; The
absence of oil in transformers reduces the risk of explosion; Advancethadtbring of
substation assets ensures that they operate within safe limits.

4) Reduced maintena@cacosts. The digital substation carefully monitors all substation
assets in terms of operating conditions, effective load capacity and asset condition indicators
Intelligent systems analyze data and provide recommendations for maintenance and repa
actions. This allows you to switch to predictive maintenance, avoid unforeseen failures and
emergency repair costs.

5) Optimization of investments. Capital expenditures on investment projects have been
reduced in many areas: saving time required for the designhinstallation of substations;
reduced real estate needs; copper cables are reduced by 80% due to the use of optical fiber; as
optimization tools allow you to accelerate the targeting of weak areas that need to be
strengthened, which reduces operatingts.

6) Simple modernization and expansion of existing substations. Interactive solutions and
the use of fiber optics instead of copper wires reduce the duration and costs of the absence
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substations at the stage of restoration of secondary equipmiestalso applies to expansion
works.

7) Standardization and compatibility. Being compatible with IEC 61850, digital solutions
and substations are designed to ensure compatibility with equipment from other suppliers, with a
high degree of standardizatiahthe interface level of secondary equipment systems.

8) Improved communication capabilities. Data exchange between smart devices, inside
and between subsystems, is optimized via Ethernet communication. Intelligent local and
broadband control units allowlata exchange between voltage levels inside substations and
between substations. Direct communication between substations without the need for transit
through the control center reduces response time, allowing fasimeahpplications.

Evolution of subdations

At the moment, there are three substations: traditional, modern and digital. Let's look at
each of them in more detalil.

1) Traditional. At this stage, the control and protection of intelligent electrical devices
(IEDs), as a rule, were devoted taeospecific function. Thousands of copper wires are needed to
transmit signals, i.e. to connect the main unit, other means of protection (for example, blocking)
and at the station level. Most of the substations operating today are built on the basis of
traditional technologies.

2) Modern Today, most of the new substations are modern. They are equipped with an
Ethernet communication standard between the protection level and the control level of the
station. Intelligent electrical devices are a multifunatiomnit that performs many functions in
parallel, but communication at the process level is still carried out using thousands of copper
wires.

3) Digital. The digital communication technology currently being implemented up to the
process level eliminateBdusands of copper wires between the process and the protection level.
It paves the way for monitoring, diagnostics and asset health. Replacingileddraditional
transformers with small precision sensors and combining functions previously storetedgpa
can significantly reduce the amount of tracking. The tires at the stations and technological levels
comply with the international standard IEC 61850.

Architecture of digital substations

Let's consider the structure of a digital substation in maldpicture- 1).

To the telecommunication To other networks

network UNEN ¥

L=, il i

level IEC 61850-8-1 ] -~ bt [ : DCD[

Testing
device

replacement | basic kit
kit l =
—

I
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connection
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Optoelectromc
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Picturei 1. Digital substation structure
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There are 3 hierarchical levels of substation.

T Process levelThe process level is at the bottom of the hierarchy. It includes all
primary devices such as high voltage or medium voltagtctsgear and transformers. It also
contains process interface devices such as integration modules and interlocking device:
(intelligent electronic devices);

1 The level of connectioithis level includes all control and protective IEDs. Electronic
equipnent for monitoring, protection, communication and other functions such as monitoring
and diagnostics is often referred to as secondary equipment;

1 Station level. The station level mainly includes equipment for controlling and
protecting the station, anNH station, interference recorders and data transmission methods, for
example, to a network control center. Other important functions, such as powering the auxiliary
station, are not explicitly mentioned.

Key Components

By taking the various elements recpd from the substation (circuit breakers, protection
relays, voltage transformers and current transformers, etc.) and connecting them using optice
fiber, the physical implementation of the substation becomes easier, while at the same time
increasing rehbility and clarity. Compared to a traditional substation, where everything is
connected to hundreds of individual copper cables, the advantages become obvious.

Digitization affects all relevant components and aspects of the substation. In order to
fully deploy its benefits for the owner and operator, the functions of a digital substation must be
planned and designed at the specification stage.

This ensures a significant increase in productivity in the medium term due to more
efficient use of assets and egye interaction between various departments, usually such as plant
management, automation and protection” [3].

Digital substations consist of several key components and elements:

T Intelligent electronic devices (IEDs);

"The primary devices of the substati (protection relays, loagkgulating devices
(LRDs), current transformers, etc.) are implemented as intelligent electronic devices (IEDs).
These devices can communicate with each other (and control a-régbkesubstation) via the
61850 optical network[4,5].

Picture- 2. Intelligent electronic relay devi¢eREF615

1 General objecbriented event at a substation (GOOSE);

The 61850 optical network operates using the Ethernet protocol. Within this framework,
traditional digital signals are transmitted using a common objgented substation event
(GOOSE). GOOSE is apecific data formatting that allows you to transmit protection status
signals for a period of time less than 4 ms. This is important to ensure reliable and timely
operation of the intelligent electronic devices (IEDs);
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T Station and process bus;

These tvo communication buses allow signals to be exchanged between the layer IED
levels and the station (station bus) and the layer IED level and the system equipment, devices
and converters (process bus).

i GPS watch;

An important requirement of a digital suligta is the precise preservation of time. This
not only protects security functions at the required times, but also synchronizes substations at
different locations so that events and activity logs can be compared and outage events analyzed.

A preferred apmach to achieving this is to use a GPS clock to transmit time
synchronization signals to the IED using Simple Network Time Protocol (SNTP).

T UTc+1000 2600L12 1
. 282 83:57:83 865 !

TCG01-E

Picturei 3. GPS watch

T Analog signal converters;

Split modules collect signals for various items of equipment and converters. These
signals are then transmitted via the process bus to other devices. The fusion unit is an interface
between traditional analog signals and compartit controllers and protective relays.

o
ALSTOM

Picture- 4. Analog signal converter

1 Electronic fiberoptic current and voltage transformers;

A growing trend in digital substation is the use of optical current and voltage converters
(sometimes called natraditional measuring transformersNCIT). These devices work by
measuring changes in the optical characteristics

of fibers in the presence of electric and magnetic fields. The converters are capable of
measuring current and voltage.

Since the signals areegerated and transmitted using optical fiber, the converter signals
are not subject to voltage drop problems and electromagnetic interference that can affect
conventional equipment. Optical converters also have a smaller size, have improved linear
charactestics and reproduce the primary signal more accurately

T

Picture- 5. Magneteoptical current transformer
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1 Digital measuring system of a new generation of digital substation.

The new generation of digital substation is a summary and improvementief eital
substations over the past 5 years. As part of the substation's operation function, the electricit
metering system must adapt to the requirements of a new generation intelligent substation, whic
is a more intelligent, complete digital techogy, networked and integrated. Thanks to the
possibilities of digitized, simple information exchange and equipment sharing, a digital
measuring system is an inevitable choice for a new generation intelligent substation.

2. Overview of global trends in digial substation development

Digital Substation: USA TVA Bradley

"On April 28, the world of automation and protection took a giant step forward when the
Tennessee Valley Authority (TVA) opened its Bradley substation. This event marked the first
substatiorconforming to the IEC 61850 standard, where all the available functions promised by
the communication standard were implemented, and they proved their operability at a 500 kV
transmission substation.

Siemens has provided SIPROTEC protective relays andwheedand software for
automation of SICAM PAS substations. The Siemens configuration software, DIGSI, set early
standards and was the first commercially available IEC 61850 configuration tool.

SIPROTEC relay security features include the ability to engaieonly authorized IEC
61850 clients can access the relay in this highly secure network.

With many years of experience and many IEC 61850 compliant substations around the
world, Siemens has taken a leading role in the Bradley project team to help Buacttegd. As
a result, TVA currently has the most cestective transmission protection and control design in
the United States.

TVA has completed the tasks assigned to Bradley: using IEC 61850 standards to reduct
the number of wires, components and catines in the substation protection control room
design; use venddo-vendor communication functions to further reduce wire connections and
maintain redundancy benefits without singtede failure problems; and reduce costly cables
and wiring between swihboard switches and control room.

"Siemens has played a significant role in this development, which began in 2004 as a
concept and became a reality in 2008," said Kevin Sullivan, Vice President and CEO of Siemen:
Power Transmission & Distribution, Inc.Siemens has taken a leading role in the technical
implementation of the IEC 61850 standard and advised other suppliers during the
implementation."

During the final commissioning of the Siemens SIPROTEC relays, the project team was
identified and alerted alt numerous problems in the critical communications infrastructure,
which consists of various thiparty communication equipment and relays from several
suppliers in addition to Siemens components.

The monitoring program in the SIPROTEC relay detectessimg information caused by
problems in fibefoptic installations, and found problems in the settings of communication
switches that did not filter the circulating telegrams from the system. It provides important
information about the status of wired cootiens, which are now performed through the
exchange of messages about obg®nted substation events (GOOSE) in the communication
network.

According to TVA Protection and Control Manager Jim Kurtz, the TVA Bradley
substation installed many "firsts",aluding the first implementation of 500 kV transmission, for
the first time the utility acted as an integrator, for the first time GOOSE messages were used fo
safe highspeed shutdown, and for the first time GOOSE messages between relays from differen
manufacturers were used to implement protection and control logic.

"The successful implementation of IEC 61850 has become a reality-t8hortcost
effective, repeatable and flexible protection and control systems can now be designed ant
implemented at theighest voltage levels"[6].
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Digital substation: Spain Alcala de Henares

Devices from various manufacturers were used in the implementation of the project. A
feature of this project was the experimental implementation of the process bus in terms of the
transmission of discrete information. The RPA and automated process control systems at the
substation can be divided into 4 levels:

T Upper level;

i Station level;

1 Connection level, including MPRZA devices and connection controllers;

T Field level, includig devices installed on the switchgear.

Remote USO modules were installed on the switchgear in close proximity to the
switching devices

(MicroRTU), which were connected using optical cables to switches installed in the
OPU. All information about the state$ switching devices, as well as commands for controlling
switching devices, were transmitted via digital communication channels (using GOOSE
messages). Only the simplest logic was implemented on MicroRTU in order to increase the
reliability of these devies. Operational blocking functions have been implemented in
connectioAlevel devices.

The following types of information flows were implemented at the substation:

T Vertical GOOSE for information exchange between MicroRTU and connection level
devices;

1 Diagonal GOOSE for the exchange of information between the MicroRTU of one
connection and the protection and control devices of the other connection (for example, to
quickly inform these devices about the failure of the switch) ;

T Horizontal GOOSE for thexehange of information between devices of the connection
level (for the purposes of organizing operational locks, starting an oscilloscope, etc.) ;

i Transfer of dynamic information via the MMS protocol from the connection level
devices to the station lelye

1 Control commands from the station level to the connection level via the MMS protocol.

The control commands passed through the connection controllers, which translated these
commands into GOOSE messages for MicroRTU, which made it possible to impl#maent
functions of operational blocking at the level of the connection controllers.

Digital current and voltage transformers have not been implemented at the Alcala de
Henares substation. However, the project is extremely interesting from the point aff vising
the process bus to transmit discrete information.

Digital Substation in China

"In 2009, a strategy was proposed to create a "strong and smart grid" to use a number of
energy resources to promote sustainable and rapid economic development ilAGhioag and
intelligent network characterized by information, automation and interaction was conceived as
part of a reliable ultrfigh voltage (UHV) power grid functioning as its backbone network, and
the remaining lower voltage networks function appsurt networks to offer a comprehensive
information and communication platform. This platform will contain six components of the
power system: generation, transmission, conversion, distribution, consumption and dispatching.
As a result, the idea was thaetflow of energy, the flow of information and the flow of services
would all be closely integrated to provide a reliable, reliable, efficient, environmentally friendly,
open and interactive modern network.

Before offering a powerful and intelligent netwprChina entered the era of digital
substation. The focus of the digital substation is more digital measurement and unified modeling
based on the IEC 61850 standard, rather than intelligent functions, but its ultimate goal is
intelligence. However, an intgent substation must meet higher requirements than a digital
substation. Based on this, in 2009, the State Grid Corporation of China (SGCC) began
construction of pilot projects of intelligent substations with the participation of 24 local grid
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companiescovering voltage levels of 6650 kV. These intelligent substations had an air
insulated substation (AlS), a gessulated substation (GIS) and a hybrid-gesulated substation
(HGIS), as well as outdoor, indoor and underground substations. By the 20d2Z)f47 pilot
projects of the intelligent substation were completed and put into operation. In the process
considerable experience was gained in the creation and operation of these pilot projects, and as
result, a standard system was created. By 2QHina had entered the stage of integrated
construction of intelligent substations, and by the end of 2013 there were more than 2,00C
intelligent substations in China" [7].

The first digital substation in TransGrid i Australia

Currently, IEC 61850 has beadopted "almost unequivocally" as the preferred standard
for communication at substations. The degree of use of this standard in most installations aroun
the world is at the "station bus" level. It is envisaged that numerous advantages can be obtaine
if the process values are digitized as close as possible to the source and used in an integrat
automation system. TransGrid conducted an extensive evaluation of the substation secondat
system project based on the implementation of IEC 61850 at the siatioprocess bus level,
which led to the economic justification of full digitization. The first substation to implement this
technology is the Avon 330 kV switching station. In Avon, unifying devices are installed in
outdoor cells; digitized signals areethtransmitted to substation systems. Special attention was
paid to standardization and reusable desigmese are some of the most important factors that
ensure cost reduction. The study describes some design principles, estimated cost savings, a
lessms learned. The authors suggest that the implemented digital substation technology can lea
to a significant reduction in costs in the "green field" area, as well as in the construction of the
"brown field", and pave the way for effective integration afeisnonitoring systems.

Security and control systems have evolved from separate units for each function and
wired connection into highly integrated digital devices. This helped to reduce the number of
boxes, connections and eventually led to compact paréis technological evolution has
reduced capital expenditures on materials for the green field, as well as on projects tc
expand/replace protection and control. With maturity in design, the advantages along this axis
seem to be plateauing. Now the qusshow to achieve further cost reduction. The IEC 61850
standard offers numerous advantages throughout the life cycle of automation systems
design and engineering to deployment and operation. Unlike the data exchange protocol, IEC
61850 covers a wi® range of processes, such as design, tools, verification, etc. Utilities and
industries around the world have adopted IEC 61850 quite well. However, the implementation is
mainly focused on the "compartment level" and "station level".

A digital substationin which the primary process data (currents, volts, state, etc.) are
digitized next to the source, has a huge potential to reduce capital and operating costs.

"The digital substation, Avon, is the culmination of TransGrid's efforts to find a solution
tha can provide lowcost secondary system asset recovery projects with a service life of 20
years, as well as provide catective connections for renewable connection projects. The ever
increasing penetration of renewable/low inertia sources createsuvapimblems for the
protection system, and digital substation technology helps to prepare for such an energ)
transition.

Description of the digital substation project in Australia

The 330 kV Avon switching station is located 100 km south of Sydney andireesnb
three 330 kV transmission lines.

The Avon substation secondary Systems project provides for the replacement of all cable
and auxiliary equipment, including protection, control, accounting and condition monitoring
systems. The project does not provide the replacement of batteries, chargers, an AC/DC
distribution system and a backup generator. Since the substation was built with straight cable
without conduits, there is no cable infrastructure. New cable infrastructure should be added tc
the site dung the construction phase.
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Avon substation was chosen as the first site for the introduction of digital substation
technology due to:

T Its small size;

T A minimum variety of design standards that require implementation;

T Its proximity to Sydney and matenance points;

T The replacement kit includes cables and all secondary systems" [8].

Conclusions:

As the experience of foreign countries shows, the installation of systems based on the
international standard IEC 61850 reliability of digital systems reguiareful attention. In order
to ensure increased reliability of digital systems, they must pass various tests and tests in order to
comply with the standard. By creating a special certification center that will be able to perform
full testing for complance with the standard of various types of equipment, it is possible to solve
problems with reliability and testing. All equipment must be tested, but first of all digital sources
of information. To eliminate these problems, it is necessary to createt agusion of a digital
substation that will comply with all requirements. New digital equipment should be installed in
accordance with IEC 61850. This pilot version will solve a set of tasks:

T Perform tests of new digital equipment;

T To check the subdian for management and data collection;

T To check the IED for compatibility;

T To evaluate the safety and reliability of the system;

T Perform tests on the speed of data transmission.
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Abstract: In this paper,capacitor banks are provided for the placement of branch
devices in order to reduce energy consumption and power in networks up to 1 kV. The features
of the use of these devices in radial and trunk circuits in networks up to 1 kV are considered, the
power distribution of compensating devices is calculated, and the types of capacitor banks for
these circuits are selected.
Keywords: compensating device, energy and power losses, electrical networks, power
distribution, power factor, radial and trunk networks
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¢ bstract. The need to regulatthe speed of an AC asynchronous motor arises in certain
industrial areas and this is often difficult to achieve because asynchronous motors have a fixed
speed. The available control methods, such as changing the supply voltage, changing the number
of poles, are characterized by low efficiency and high maintenance costs.

In this article, modeling and analysis of the performance of such a frequentylled
drive using the Matlab / Simulink model are carried out. The asynchronous motor speed control
has leen successfully achieved by changing the frequency of the applied alternating voltage,
using the pulse width modulation method.

Keywords: asynchronous motor, frequencgntrolled drive, inverter
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Annotation. The article discussesmethod for improving the energy efficiency of 0.4
kV power supply systems for an enterprise. The theoretical substantiation of the need for
reactive power compensation is presented. A method is proposed for reducing reactive power in
power supply netwds through the use of reactive power compensation devices. The use of this
method made it possible to reduce energy costs, as well as a decrease in the level of reactive
power in the network by 48.5% and 45% for the 1st and 2nd inputs, respectively. wA&o
using reactive power compensation devices in power supply networks, the following indicators
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can be achieved: an increase in the throughput of electrical networks, a reduction in active powe
and rational use ofenergy.

Keywords: Increasing the engy efficiency of systems, Reactive power compensation.
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Abstract.The paper presents the means and methods for reducing power losses at
substations by placing compensating devices on one of the feedE33 ¢F substation 62A of
the Ili RES.
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Abstract. The reliability and accuracy of substationsis primarily determinedby the
reliability of the electrical equipment itself, including their insulation is affected by
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accidents in case of noncompliance with their operation, which significantly affects
economicand social indicators.
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Abstract. The domestic experience and foreign practice of ensuring traffic safety on
railway transport in international traffic are considered. The principles of ensuring traffic safety
on railway transport in international commeation of the Commonwealth member states are
formulated. Ensuring the transport unity of the country and the realization of constitutional rights
to the free movement of citizens and the movement of goods.
Keywords: safety, foreign experience, regulatorpdaadvisory bodies; regulatory
framework of safety; systetechnical solutions
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. YNPABNEHWE BE3OMNACHOCTU
EBPOMENCKOIO XXENE3HOAOPOXHOIO ATEHTCTBA

KoHTponb 1 KoopauHauus paboTsbi
B38MMOA9“CTBH9 € HauynoHanbHbLIMKA opraHamMu no )«enoauop,opo»(uoﬁ GesonacHoCcTH
Bropxer, cekpeTapuar

OTAEN 3KCNEPTU3bI OTAEN CEPTUPUKALIUU OTAEN HOPMATUBHOW EA3bI OTAEN NOAroTOBKWU OTYETHOCTH
BE3OMACHOCTU BE3OMACHOCTU MO BE3OMNACHOCTU MO BE3ONACHOCTU
Onpepnenexue Kputepues OueHka adhbeKTUBHOCTH 3KcnepTU3a HaUMOHaNbHbLIX NPaBun MoAroToBKa OTYETOB O COCTOSIHUM
NpUemMneMocTn pucka obecneyeHusi GesonacHocTu no 6ezonacHocTH 6e30nacHOCTH
Pa3pa6oTka TpeGoBaHUM K OpraHam, Peanu3aums ctpateruu nepexoaa Oﬁecneqeuu_e peanusauuu Moanepxka opraHos, NPOBOAALIUX
OCYIeCTBSIOWNM IKCNepTH3y Ha eiuHbIe HOPMbI No Ge30nNacHoOCTH TpeGoBaHui UpeKTUBLI paccneaoBaHus cnyyaes
Ge3onacHoCTH Ceprudukaums opraHusauvii, no 6esonacHocTu HapyuweHus 6e3onacHocTn
Pa3paboTka 0BLWNX METOAOB, OCYLIECTBAAIOUMX TEXHUECKoe KoHTponb 3a nepemewieHuem T S —
obecneynBatolmx 6e30NacCHOCTb, obcny Kene3HOA0POXHBIX OnacHbIX rpy3os
M PYKOBOACTBA NO HUM ANS CUCTEM 06bekToB 1 6a3 AaHHbIX BepeHue Gasbl AaHHbIX
MOHUTOPMHFA no 6ezonacHocTi HopmartueHoe o6ecneyeHue paccnenoBaHui
PaspaGoTka o6wunx meToaos, 6caonacHocTH Hec4acTHbIX Cnyyaes
oBecneynBatowmx 6e3onacHoCTb
NPY NPOBeAEHUM OLIeHKH OueHka BNUsHUA Ha GeaonacHocTb
COOTBETCTBUS «yenoBeyeckoro akropan
Pa3pa6oTtka pykoBoacTBa no
CUCTOMAM MOHOAKMOHTA
Ge3onacHocTH
TNUueH3MpOBaHWe MalNHUCTOB
PykoBoacTBO NpoekTamu B o6nactu
cepTudmkauum 6e3onacHocTn
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¢ bstract. The article is devoted to the issues of improving the efficiency of the oil cargo
delivery system through transportation routing.
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¢ b st rThe authors of the article consider the main problematicessof the
organization of rail transport, in particular, the organization of passenger transportation by rail in
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Abstract. The intensive economic development of the western and central regions of
China creates the potential for increasing cargo traffic, which tends to rail transportation through
Kazakhstan to the regions of Central Asia, Europe, the @a§®a and the Middle East. China's
"One Belt, One Road" strategy, aimed at developing alternative land routes as opposed to sea
transportation, has today led to the creation of significant transit potential through the territory of
the EAEU. For cargo tresportation from China to the common market of Europe, it is enough to
overcome only one customs territory, crossing the transport routes of Kazakhstan, Russia and
Belarus, which are part of the EAEU.

Keywords: transport, transport corridors, transit tqaotation, Silk ROAD Economic
Belt, container transportation.
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Abstract. The article provides an analysis of international transit traffic in containers for
20172020. Recommendations are given to improve the transport and logistics infrastructure of
Kazakhstan tamprove transit attractiveness. A significant share of transit traffic is accounted for
by rail transport, which is due to the high carrying capacity, regularity of movement and low cost
compared to motor transport.

Keywords: container, transit, internatnal transportation, transport corridors, cargo
turnover.
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Abstract. In this paper, the issues of electric scooter traffic safety, new problems on
accident rates on the road network and the proposed rules for thaarpefatlectric scooters
are considered.

Keywords: Electric scooters, road network, pedestrian, transport
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¢ b s t rinareasing the transit capacity of car traffic is a mstitige task of optimizing
the movement of car traffic, the solution of which is based on the use of an autonmted co
system. Having factors that influence such an indicator as transit, are interconnected by carg
and wagon flows and have transit potential, confirmed by the analysis of statistical data. At the
same time, the transit potential and its implementadrenof practical importance for improving
the efficiency of railway transport.

Keywords: frar traffic, transportation routing, transit potential, organization of car traffic,
train formation plan, transportation technology, transit.
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TECHNICAL AND OPERATIONAL INDICATORS OF THE BACKBONE NETWORK
OF JSC NATIONAL COMPANY AKAZAKHSTAN TEMIR ZHOLY ©
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Abstract. This article describes the main transport corridors of the country's railway
network. It is noted that in order to increase the speed of sections of transport corridors, it is
necesary to modernize the systems responsible for security in the infrastructure.

Keywords: infrastructure, transport corridor, modernization, security
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An important task of the railwawpfrastructure is to ensure the availability and quality of
services for the transportation of goods and passengers.

One of the important priorities is the development of a new Eurasian logistics
infrastructure. Joint StochkstCompahami NaZiholny
JSC "NC "KTZ") planned to increase the annual volume of transit traffic by 7 times in 2020 for
cargo transported by containérsip to 2 million containers in key directions: Chiin&uropel
China, China Caucasu$ Turkey, Kazakhstan Turkmenistadran will also increase revenues
from transit traffic by 5.5 times up to 4 billion dollars per year [1].

Coordination with neighboring countries is needed to fully unlock the country's transport
and transit potential. It is nessary to ensure the freedom of transit of goods, the creation and
modernization of transport corridors. Special attention should be paid to the management o
transport infrastructure, improving the level of service and removing administrative barriers.

In addition, the analysis of the development of global customers using the Kazakhstan
transit service revealed the need to increase the route speed from 1,200 km/day to 1,500 km/d:
in the medium term.

The preliminary analysis of the capacity of the mailway routes (directions), taking
into account the provision of projected traffic volumes by year, revealed a number of the
following sections to be further developed:

- on the first route Dostyk Aktogayi Mointy i Zharyki Zhezkazgarn Saksaulskaya
Kandyagash lletsk (figure 1.1).

The sections of Aktogay Mointy, Zharyki Zhezkazgan are defined as the limiting
sections along this route.

Aktogay i Mointy is a singletrack section with an estimated capacity of 15 pairs of
freight trains, providing trasportation of projected volumes until 2023. The actual movement is
10 pairs of trains. The upper structure of the track and thd aatablocking (hereafter SAB)
are in unsatisfactory condition.
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Zharyk1 Zhezkazgan is a singteack section with an estiated capacity of 6 pairs of
trains, the actual movement is 6 pairs of trains. There is no bandwidth limit.
The upper structure of the path and the SAB are in poor condition.
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Figure 1.1i Graph for the first route

- on the second route Dostyl\ktogay- Mointy - Zharyk- Astana- Tobol- Kandyagash

- lletsk (figure 1.2).

The limiting sections along this route are the sections AktogMointy (described
above), Tobot Kandyagash.

Tobol T Kandyagash is a singteack section with an estimated capaaf 9 pairs of
freight trains, the actual movement is 9 pairs of trains. There is no bandwidth limit.

The upper structure of the track is in unsatisfactory condition.
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Figure 1.2 Graph for the second route

- on the third route Altynkoli Almaty i Shui Arys i Kyzylorda i Shalkari

Kandyagasthi lletsk (figure 1.3).
The limiting sections on this route are the sections Altyiik@lmaty, Arysi Kyzylorda

I Shalkar.

200



[ Olsj todf Py H Iz dzO 6 tisrtalets s j dzy d
C RAzdztso Oy d tsdzdz” ¢zO Isl§ 6 GatzlAfsE I j : Bt OL s Oded § ,  daC

Altynkol i Zhetygen is a singlgack section with an estimated capacity of 13 pairs of
freight trains, the actual movement is 4 pairs of trains.

Zhetygeni Almaty is a singldérack section with an estimated capacity of 26 pairs of
freight trains, which provided train traffic until 2020. The actual movement is 15 pairs of trains.

Arys T Kyzylordai Shalkar is a singirack section with doublerack inserts, having an
estimated capacity of 22 pairs of freight trains, which ensures the movement of trains until 2023
The actual movement is 15 pairs of trains.
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Figure 1.3 Graph for the thd route

To ensure the predicted traffic volumes, the following measures had been identified:

- on the route Dostyk Aktogay - Mointy - Zharyk - Zhezkazgan- Saksaulskaya
Kandyagash lletsk:

1. Construction of the railway line "Obvodnaya Almaty" (22I80) bypassing the
Zhetygeni Almaty section with a length of 74 km (operational lengt87 km) with aute
locking, electrification and construction of 3 separate points, reconstruction of junction stations.

In accordance with the State Program for thevé&opment and integration of the
infrastructure of the transport system of Kazakhstan until 2020, approved by Decree of the
President of the Republic of Kazakhstan on
project is provided on a concessiorsisa

2. Introduction of autidocking on the Zharyk Kyzylzhar - Zhezkazgan section (2018
2020), with the opening of 4 separate points.

In 20182025, the modernization of 250 km of track, 10 units of artificial structures, the
change of 69 sets of switchen the railway base, the construction of a fence from the exit of
cattle in the amount of 350 km and snpwoof fences in the amount of 45 km, the
modernization of two power points, the reconstruction of the overheadQik®& with a length
of 418 km.

Theimplementation of these measures will ensure an increase in the capacity of section:
from 6 to 21 pairs of trains.

In addition, in order to increase the carrying capacity of the section and in order to reduce
operating costs due to the formation of lamgmposite trains (71 wagons), it is proposed in
20222025 to extend the receiving and sending tracks at 8 intermediate stations of the section.

- on the route Dostyk Aktogayi Mointy i Zharyki Astanai Toboli Kandyagash
lletsk:
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1) Introduction of audi locking on the Tobol Kandyagash section (20:8020) with
the opening of 8 sidings;

In 20222023, the construction of sorting tracks at the Aktogay station;

In 20182025, the modernization of 183 km of track, 9 units of artificial structures, the
charge of 11 sets of switches on the railway base, the construction of a fence from the exit of
livestock in the amount of 1,666 km m of snpwof fences in the amount of 100 km, the
construction of 332 km of overhead i@ kV and the modernization of 1 pempoint.

The implementation of these measures will increase the capacity of the section from 9 to
24 pairs of trains per day. Construction of 6 separate points and extension of the receiving and
sending routes on the DostyKoynty section;

In 20182025,the modernization of 265 km of track, 9 units of artificial structures, the
change of 112 sets of switches on the railway base, the construction of a fence from the exit of
livestock in the amount of 1,459.6 km and sAmwof fences in the amount of 45 krihe
modernization of the transformer substation35&L0 kV, the construction of the transformer
substation SS85/10 kV, the modernization of 3 power points, construction of 77 km of a 35 kV
overhead line, construction of 318 km of a 10 kV overhead line.

The implementation of these measures will ensure an increase in the capacity of sections
from 15 to 25 pairs of trains.

- on the route Altynkol Almaty i Shui Arys i Kyzylordai Shalkari Kandyagash
lletsk.

Construction of the second tracks on thetisacArysi Shalkar stage 20 Baigakumi
Baktysai, Berkazain Belkul, Shornak Sauran, Tyuratar Akzhar, Urdazyi Khor-Hut, Arysi
Turkestan;

In 20232025, the extension of the receiving and sending tracks at the stations of
Berkazan, Tartugai, Baigakynunction 20, Mailitogai, Anakul, Surum, Kurkureuw, AKyr
Tobe, Shalkar;

In 20182025, the modernization of 210 km of track, 72 units of artificial structures, the
change of 344 sets of switches on the railway base, the construction of a fence fraindhe e
cattle in the amount of 512 km and snpveof fences in the amount of 15 km, the construction
of 122 km of overhead lin&0 kV, the modernization of 5 food points.

These measures will increase the capacity of sections from 22 to 45 pairs oRir8ins [

It should be noted that many services of the backbone network participate in the
technological process of transporting goods and passengers on the sections of the railway
network, but it is the means of railway automation, telemechanics and telecdcations that
ensure safe transportation management and are one of the components of the infrastructure of
modern railway transport.

The current state of the railway industry of the Republic of Kazakhstan is characterized
by an imbalance between the gimow demands of consumers for assortment, flexibility, quality
of service, speed, reliability and morally and physically outdated technologies, uncompetitive
characteristics of services.

Comprehensive technical -egjuipment in the railway transport of Kahskan was
carried out in the period 197B85 under the auspices of the former Ministry of Railways of the
USSR. During this time, the technical means of railway transport have become obsolete.

The development of automation and telemechanics systems orraillays of
Kazakhstan began in the late 30s and increased with increasing load capacity until the end of the
80s of the twentieth century. This made it possible to ensure, at that time, the maximum capacity,
technical speed and safety of train traffic.

The existing train traffic control systems: electric centralization,-aking, dispatcher
centralization were put into operation in the 6G@s80s. The basis of these systems is relay
equipment, which requires regular scheduled preventive maintemnemch, leads to the need to
provide for large operating costs and maintain a large operational staff.
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In the Republic of Kazakhstan, the system of railway automation and telemechanics of
JSC NC KTZ is characterized mainly by indicators of the correspomuragtructure [3].

Further expansion of the system in order to increase the level of control automation is
achieved with the help of existing components. It will be possible to use in the system all the
technical and economic advantages obtained in tlozeps of further development of
microprocessor centralization and control centers [4,5].

Taking into account the large volume of modernizatiorR&T systems on the main
railway network of the Republic of Kazakhstan, it is advisable to organize its owogien
and thereby abandon a number of intermediary services that are inevitable when purchasing nol
domestic products.

Own production on the territory of the Republic of Kazakhstan will comply with the state
strategy of import substitution and will impm® the economic security of railway transport,
create new jobs.
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Annotation. The authors ofthe article consider the current state of the transport
infrastructure of the Republic of Kazakhstan, as well as the further development of transport and
logistics infrastructure as a catalyst for the economy.

Keywords: transport; international corridoryansit; Logistics.
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¢ b s t Mhe @authors of the article consider the main characteristics of increasing the
efficiency of the carrying and carrying capacity of the railwayedinof the Republic of

Kazakhstan, the technical equipment of traction rolling stock, the established lengths of the

receiving tracks limiting the weight rate of trains. And also the relative ratios of available and

required capacity of transportation inetmain directions of the railways of the Republic of

Kazakhstan are determined.
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Abstract. Currently, the need to make optimal logistics decisions is one of the conditions
for successful business management. After all, in cargo carriers, the business depends entirely «
logistics. In this paperyve will consider the main reasons for the importance of logistics in the
field of cargo transportation.
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Abstract. The development of the concept of logistics outsourcing opens the way to the
trend of economic globalization. Individual organizations are becoming part of global
producton, and supply and sales processes are also becoming more complex, and the cost
logistics education for all partners becomes a key success factor.
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Abstract. This article contains the information necessary to explain the principle of
operation of the GID URAL system (the principles of the organization of the system, the
requirements for the construction of the system, the technologyeoétam in the system and
the procedure for its operation). Increasing the level of operational work by automating the
routine part of the work of the DNC and DSP and other users, as well as by using new feature
based on modern computer technology.
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Abstract. The article discusses the fluctuations that occur in the elements of the upper
structure of the track during the passage wiowing rolling stock, which significantly affect the
strength, and, consequently, the durability of the work, both the elements themselves and the
railway as a whole. Vibrograms, oscillograms, accelerograms of rail vibrations and their
spectrum are presatt. The FOSSLOH rail fastening developed in Germany has been widely
used in the highways of the Republic of Kazakhstan, in this regard, there is a need to study this
fastening under the load of the train.
Keywords: railway track, rail fasteners, amplitufi@quency characteristics.
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Abstract. Excessive global potential in most industries has generated intense
competition. At the same time, the availability of alternative products has created a very
demanding typ of customers who insist on the instant availability of a continuous stream of new
models. Therefore, logistics service providers are encouraged to perform more transactions i
smaller quantities, with less lead time, in less time, at less cost andreatiergaccuracy.
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