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Abstract. Implementation of the axis counting system to increase the speed and safety of
railway traffic on semiautoblock sections. On the borders of controlled track sections placed
counting pointsCP, which include two with NEMattached to them R The floor equipment
electronic modules of the checkpoint are located in the travel box or in a relay cabinet in the
immediate vicinity of the installation location oflR

Key words: floor electric modulescheckpointsmicrocontroller relay.
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Abstract. Automated control system to monitor work of special rail rolling stock is
designed for technological parameters control and registration. dledical parameters are
applied for special rail rolling stock with the aim to estimate actual work volume and record
operation life. The system defines special rail rolling stock location using positioning and
navigation system GLONASS/GPS and transmibrimation to automated control system for
operation process and maintenance special rail rolling stock by data transfer channels of standard
GSM/GPRS
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dZOf oW ¥ § ded 2, YO MiIstsdzlote tfdeddigixdg figBdis e ts Idpddozy @igds v, Ists
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l didded BOdz dz" B L OlstcOls OB dO tOLHjdzj dedj toj Mzt
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CsdeStojIsdetsets tsBi j CI50. Il fMdzzyow 5, CBEHO Mts otej
sOtcdtesosydz" j] rOtOCIsjtedMmisd S d Mm@l ydoy s, dalay datftg  d
tcOLtcOBtSIsydSso, wMEzh jMsoadwe hds MtsftesoatyHjdedj MM

t OL OB ts5ls O dzdats § f tots @ tc O d3d3dats § sBJd MY Jud ded dzO
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e ded?2 dOfwwyjddids 35 CJ. [Ody tjLbkd sOT
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sdzv yjor j ndigjeddzOw L Oh dlsO, OHjy dshls!, Od

LOM IO, ROLOCIsjtedMmisdSd L OMdIs.

PYHOHIOQWEH®OHO 35 CJ1 Cjtidebdiy tcpdzjdzy§ dzy Hac 0 O
" fpr dz dz0 O dz. ¢ ZOdzs G IsT 3 D dz ydw tedzr toj dzj dzj to' ¢
MOodzr MIs" td3Odzr IsOdzH Ok dzoplIsdy 4 dzj ' B J t6' dzG § dz.

sl 2" dgH' theajlz €: ystcoOdzr i, Mjdz 3" d&z' €, 0OdzO
Y 8tcDOdz il M OlslsOdizOdzOter .

Abstract. The analysis of relay protection 85 KV overhead lines is presented in this
article. Results of the comparative analysis of principal specifications of analog and digital
relays are yielded.

Key words: relay protectionreliability, analog relay, digilgprotection, characteristics
of protection.

10 otLHEMNd » ddddws 1 djSltetsf jtej HOYyd 35 ¢
LO €COded v, ftedyd dzOdzdd Ctlstster 7 wWodzW jIsfpw ctosL t
LOGtew L dgj dzdV dJLEBdzWIststctse d Hte.

rdzw L Oh 385 qJ ftethes) ey mnMmilskzf j dzyOlsr j IstsCsor
fjtcos?2 Ml jdd LOMdk dhMftsd LkzjlkmMy st OV
olsticbsl s OW slsfmMjyc® M or Hjtey B2 o o d3d dzd ,
SlsSCdzs yjdedd dzddedd ftod otsiL Gpth® dgSo Jf dededh 5871 Mmisdzf j dat
stejls! j2 Ml jdd dmfitsd Lkzjlkshy «&OSCMHdBOd dOw
weodw jIsfqpw tojL jto dtetse Odzed j fiJtorn Mk jdgj 2 Mo
or Cdz yolsjdzj2 M3y der » kEyoOMmlsCtse Mmjilsd [ 1] .

vtsC s OW MskzYq j dyOdsd@@mtsp Ob Qs B®MwW s otj d3 dzo
teddydifkz &BiyxHE M2 d LOMNdOR §tsHMisOdyd?
rHjteySd otejdidjded 5 dOftcOodzjdede € hdqdzORy s
sCtsoarn LOMdIl wWodzw jlsfyw jj LAV ddsd® ' L Gfisd ld9't
sk jdzd, dzi HsMIsOIsYdzOw ykoflse dlsj dz' daetsfls .

HSC &ZOfdzs 1 UC 2O L IsdR  dzd ded W M s Ez] 1§ 5 dedzBY
o MmewrLd Mt MzsydesMmis! 8 jj or" ftsdzdzj dedvV dzO 1 dz
¢t f§teddsj dzj ded jr deils @ fdy e dz'dlizOM j 8OR JIs©O W o dzv j
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2O IssCd deOctekzL Cd, dd&kjils or MtsC ks yYkefmlse dlsj dz' dats
[2;3].

ltcOo d dz' dzts § WEdeC ydez@o®dze@iz ] L 0 o dzOf tow d3lz ¢
9" BBKO IO d orf ftsdzdej dedw 4 (@ldsdeasdtiHs@zOs gy  da(
Isj dzv j dzyd¥ fjtjrntBHO MdMmisjd 1 dzj ¢ stc®©h @GPPI,
toj Odzd L 59 O dzdafs 2 dz0  Ogfdimssftes \fj Mg dzge, i3 CEMmMistcts 2 Ml
L Oh s dzOS 8 Hdzw L Oh dlIst oBLHEMNdZ 7 dzdded?2 dzOf tow ¥y J
Mj eHdW " ddg fdgj davdzgvls fiffv OdgOdzsesor j tojdzj. 1t tojL kzd
toj dzj 2 dzets?2 L Oh dIsr o 3j skl Ftodhydsdzn ( §r dzisfdzd dzf tso to§ >
fosrHodydd = YOMinjdds s oteydo oldrgjdegdsdz’ ~o L @p A/ @3tech J ffSL l2xs fiy
toj dzj ) , Colstster Jv & I9Ofdd®OE j >edglelzts y zOB slIslz L Oh dIsT . L ¢
ftsHIso jte HOBIs OCIsEzOd datsfils: §todd3j dzai dedw ftso toj d3j oz

[ d&zv fsHIlse jteyHjdedw 1 WWJiCldoedesfmisd § tod d3j dzj dzd
MtcOQo dgdIsj dz' dgr 2 OdgOdzdL Ijrdzduyud MSdr R OtOS B Ouzddsld3d
OdzOdzd L j B' dztfs ftedojHjdzs MicOodzj dzedy 1SOCdm R OBO
tcOL Btotsf) otcj d3j dzd MteOB Ols™ 9 Oded W, Ct1 WWdyd,j dzls dzOH

l slstcj BdzWV j 3OV s h dets fyls ! OdzOzsetso " n tojodzj s
B S test tots G fip UCteRiEHIO A dzv s dzts, Yt toj dzj, Cts5lststetsdl
Bsh detsfmlsd HdzY MeOBOr 9 Odgdw, Wodw jlkfw BEdjj U
Clsster | flstej Bdzv ¥ Is ujteRiz: fy@dgr dgiststh telzfsdyjsdzj dzd j d3d € to
LOMdIs fsLotsdzdls f sdesMls: oylzg HdzsTIsy @ Isr .

1 Oy dz' i3 Isqg Bflzd \RiAEOSC s jedMmisd C Bgy €6 Y& dyydy dz
dzZOH jy desfylsd d otsLoatOO [ 4] .

s WWdydjdels dzOH jy desisd Eydlsr a0jls §sctcjn detsf
[ dzv RBdStesftosyj Mhstedzr = L O dIs L dzOy jdzddsj dg 4 W, W duydd
LdzOyd dedvw L Istsets Y4 Cst WWduydd dzlsO  H dzw Efmlstcts2 Mls
ftoeddBj dzaj dzd j 8 OzOdzsetsor A tjdzj. stiWWdudjdzls dzOH
il1,2, O dS ouifo®s wjiMMddly 5= Mdzj Hizjls, Yl GBSt
Bseckzls tBjMfjydls: Bdzi § dOHjYydes] d boydssy Wikd
OdzOizsc s " j .

1 tSH Co1 WWdyd | dzls s @ d dstfsts dedcd@BiOls filps h | dzd J L dzO0 Y d

94 dzd yafHa 9 OISO & L dzOyJ dzd ¥ 19Qdaffls|ts dz¥ ¥ dhiePpp @b ' o © dzg
dL &3j ted Is ] Ddelzror OsOazsetsor 7 toj dzj MtsMmls@H@O0PL 0, 8,
Il msCd? Cst WWdydg dzls oLOtOIO [ toj dzj ftsL ot
ykze mlse disj dz' detsfiyls? & .

] dzj Stslstste’ » yYydWtetser 7 Effstes2fMilsa O t1¢ fto]
Cot WWdydJ dzlskd ontming € Olsdalzd GEzi€ tstisdslcdzs § tc & OB @dsdzdz’ d3
MfsmMsetsds. Clts  sdzOBEdgEY dstsyj e PP 0 Odzedw o {f 5¢
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gd3j ¥ lIs toWH desor' n otL BsydtsMmisj2 [ 5]:
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tcj L zdz SOz Pisdis? B dzdlststeddze, L Ofdfm! d dL d3d
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Abstract. The method of using resonant phenomena for energy saving is suggested in
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Abstract. To date, a person's life in a society without electricity has become a practical
impossibility. A simple example of this: if you turn off the house electricity, TV, refrigerator,
phone will be left without power and all home appliances will stop worling.world is like a
big house: without energy, all electrical installations, aargd enterprises will stop working,
which will lead to small production of food, clothing, unemployment will spread and practical
people will be exposed to poverty other words, electricity is the "blood vessel" of the entire
world economy. It is well Rown that energy saving becomes in demand and the solution of this
problem is beneficial for us and for our future.

Key words: dternative energyenergy conservation geothermal energy
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Abstract. In this article, various types of methods for studying aerodynamic
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scientists are considered
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Abstract. The paper deals with the analysis of the existing methods of underground
structures corrosion protection from stray currents, the description of their operation, the
identification the main disadyvderybound sracturesh a t
protection.

Key words: stray current, traction network, drainage unit, joint protection.
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Abstract. Due to the constant increase in electricity prices and increasing energy
consumption, research in the field of energy production fromtramitional and renewable
energy sources (RES), such as solar, wind, geothermal and hydropower, is beowreng
urgent. The largest city of Kazakhstan and its suburbs have a powerful source of natural
resources, due to which in due course it will be possible to have cheap environmentally friendly
electricity.

This article provides a brief analysis of the effeatess of the application of one of
several varieties of wind turbines in the city of Almaty, the calculations of the generated energy
by a wind generator.

Key words: generator, efficiency, wind, power supply, controller.
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Abstract. In this article, some recommendations according to the provision of the
international standards in the field of quality for increase of energy efficiency of the enterprises
which are engaged in production and distribution of the electric povrRmssia and Kazakhstan
are considered.

Key words: power industry, effective management, quality management system, power
management.
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Abstract. The article proposes the method and results of the experimental investigation
of the metaklectrolyte interface parameters of the cable sheath damage in the polymer
insulating coating omhe temperature, the specific resistance of the medium, and the frequency
of the measuring current.

Key words: interface, cable, damage, insulating coating.

1 tod o34 ded ded J COBJj dzj 2 ) fsdzd i3 tedesdz dL tsdzd telz
fsor" hOjls dzOH j ) dets s Trits@sectzls'j dafP dzjiddgls j 3 + dzj € Istot
9 LItz MzEyoOJ HAzdlsj dz@ dztsj ,Cok] dgvls tfBtsiupt]jdzpete20 jClssiev
tsls CtstetetsL d d Bdzzy HO¥ h d d&3q stsC O3 . v OC Yy J d mt t
mMih jMmlse jdzadzr 2 1 C sdesdzd Y M Sddis?j de: Wity Cdisj oL G tifusi2ls  fifflsats ¢

[ HA&OC B, ftsotejyHjddWw (tsdzddkjtedsets dLsdzdtekzs i
stcOdzmtf stelsdtetseo Oded d , ¢ d&zOH CHitedd € iy tisdid] Qiszy d d y O

54



[ OjtedK@Qdl | jyHEZGZOWRL &SR J @PEYUEE ¢ tdl jfty ddzdtdf @ Pa @ v s
©® | dfzdzdzso Oydisdedy j sjndskscdd &0 bOdMBse 9. ROEBL wa G

j sOdzdzd yd ME et fesosHdddCO (tBdtsySd ddad xyd
dossHwWIls ¢ oraotsHbk Jjett dL Mty 5 ftedydds ¢
dzd Iste OMMmO COBj dzv ftesatsHdIs ) L 5 dad tc O
i Sted¥dydteseo Odzdesec s toj dz' Msoasets IstcOdmlf stcls O.
sdzv ydd COBPdzezd 3 e B2 BEbsdsyS s?2 (ddd ydds?)
o
az
d
J

Qo e g

CIRACRELFCFCOFOACRO FAEE §~ FIF-

yqlsj dz! dzOw tOL detsfls: §sIsj dzyd Odztsoe .

ltsdzdztsj fJdted mntSHAatS | mMsf etslsd o dzj dzd § ) d3d Ml
ddsj edzts G ts fsCter sdw COBJ dzw Bsy dIs BI Is! i
Hddzj dzdJ MePhslodegezdy i3 dzj CMdsets Msf s
H
1

S I3

cil3jdsjOdisic s dzd Ise (tedmMkzdesE 1) .
tcOdzd yoO tOL Hijidde) CdsdpsgdgdEtclz j sw dBjyHE IIse jte
O dzd . v o jitcHiPus O dbdad ] < d 2 i tctdo 5 B8 HzdzC 2 5 @k §
| ClstctsdaddbysjodzlstcOydw {1 dzj Clstesdzdlstse o BBdz M ddzgfls
iMsea © HdMMyddtetse Odz" dr Ctdyd dzgsteOydw d
so dzf LOoadMmdl wls Codae @zt 9QdEOL th j 2@ N ff wWj Mk
2 dzts 2 1odzy € st@d y g fnfsdH2) toyfipdr d 2 L OtGW H T tcOL dz' -
Yyj delstcdtelzs sfpw  dzO@ BBSC &ZOHSCOR. | dzzlstej degdzv v tsB G
tczidzO® MmMydls Y dqHE2. J Btsdz M j2 yOmlsd dzOtclzy
j fzsesd3 HodXJddd. & { todisded ywjQzd | s ¢ dztsiscdd@zfdy |

dmMuyjLOjlIs. rdgHSd?2 dOtekzydzr 2 MmMdzs?2 HJ dzv s
j dz! Gz sdz! yoO, d HIWWEL dwddprdd ddpdzts 2 ,dzizdsdadf] fif diAsIs dz
dgdir € Osls dzj { sfmtcj HMIseo j dedets ¢ ¥ OL t59 BRdzts g 18:0.dzd

&
@

S {,Tq_.r‘—nn-*—S—n:;A-Q_‘(ﬁg_nIQm*—éé

WWEL dsdedz 2 0 fds? ddsijls Btd hdj t©OL d&jter, ¢
Mistsw dzd d sjtf zcoesets HodyJ ddWw. atsf totsls dio dzj dzd
iChtesdzdlse BBEMdsodj ds §jttjrsHsd { djClktedyj
sls §Jjteplesiy) Rawdui MEdd3 oL OdisHi2AMiseadjd3 Bils
Islstc;tsd3 fedmsinddy jshY  ddod sSkHOjIsmY Ldjll
jcCls " OwOH,j jomSdr. ltd
d dzfm dZC[SVfr]BlBBQBOHQZthGﬂLtGIS@ﬂSOdZdI
 sted amch ftesyd Mmr dLejMmls
1 to Bj dzdztse s IssC O yYjtojL
sftots fpw o] OC | j B st
Codo i NS Ow Moj kO cwOddy’r 0
5B 52 ( tod )k &4 Qe j 1) IS[OD |dzv j dsls ¢
tsB fls J s0Odzd&zO BlsdesdIsj dz' dzts L

{ fMEzdEEE ol o Odzj dzls dzOW 1 dzj Cltedyj MS OV Moj kO L Odj "
i1 dzj Slstetsdzd Is &

55



[ Ojtedk@Qdzl f jyHEZdOLRE @SR J WPEUEE ¢ sd jftey dazdqyf @Pa @uvs dc
@B | djzdzdzse Oydsdady j sjrndesdzsedd dz0 kteOdiiBst 9. ROUABL wa Odz

wkh jMmlsokjls fMdsydOr LOsdhmddshls! §OWOdR] Skt
1m4¢smsmqse sls  dghgicilss  WoSkstsudsjo , dzgj o Mj cHO  dst
skmklsmsokzjls HefMte j 8dOY &GOl BOdYj MS OW &Hj d
COMyjlsdy &8 fklsjd §sdzydls! § Ot@dsidsEls o tzdy’ 1§ &
sded Gt jH Vs IsMY 1S jtddj dels Oz dzts .

[z § togzh dad W

fOLOMi) Stetso ¢ tc Ddaipye s b®dzdi § 2O 5 alig s
sBsdsySd SOBjdv o ftdddj tcdtfds HidzAsd@jiddA | d dzjfH
BjssHdCO. RMMEjHEj & 2 1djClstesn ) dLojflsds?

oM shBseOlsj dz dgr 2 | dzj ShjsstetisHe s L O fog R dsjiedsdzdds O @ o d fkz

fsojtendshlsd omMicdscOld dscts 1 djSkesHO  Hisdy
e HEj Bsd s, o lltd Mkkzyo] Codfdjsnd &
oM sREcEOlsj &z descs | dzj ChticsH O By des 1§ ©Q lsz de'tedeyds .

L dzj ClstesHOBd YjBjL BjLjOSIkdodsy 2 Nhkdds §HS &
dfzdz Mso ~ (4R). 10Of@vyjddj hdas® d LdzjCls
HoZRCOdzOdz dzr 2 L O3 dzOe h 2 Gyd sty ([u) .
fesish ¢ H@BUEOBOEZEY (1 U) .

Is ftsdzkyj deder 5 sMmyd dzdzsc tc O BROBE dzOf oW 3 j degd 2 ¢
ud U@ sftejHjdvishv MY jCteOd? dz' 2 U(fjnts fipls Qfets dakdsy & d
cOL dztsy J dzgdWY © W®WH Abkte! j:

umzhm)éﬂMm 1)

sl dzj CMdesy M ek dj dHF2 YT BCE - s Oy
WS il dzj

U, (f) R,
Z(fy=—22+71""
(f) U (2)
GHUHiIMY jSlste dzOf tow JcWWV(zo Ldzj CtesnddBdyj MSts2
Ui(HiMmt jSlste dzOf tew qu ZO hkdidsy, I,
RiMsy teslsdoe dzj dad § N uso, [ .
. ¢mc o ao ot R ={
R 1 R R
] \ / 7

NN

WS
4

..............................

o

t dMzdimG jABOR] 6j ddv R@GREBY IStBOL i dzPS |5 g @ ldzez

56



[ OjtedK@Qdl | jyHEZGZOWRL &SR J @PEYUEE ¢ tdl jfty ddzdtdf @ Pa @ v s
©® | dfzdzdzso Oydisdedy j sjndskscdd &0 bOdMBse 9. ROEBL wa G

RL fodkzyjddsets SCodifdSmhases msfesisds dj
9" YydbsOjismw Mty totsys d af dzfzdeded J thsd HY e ® MddzzMsdH O
100S 1 y. 10 LOCE?2 of MCs2 yOMlstsls) if Qigddsjddard lsete
SCOLTo08Is LOKjIsdesets oddwagdw dO tjLbkd Ok dL d&

vOCdd GBLOL A, § Gokizded f)dascite O dGE Y s SEoL H j dz
L dzj Clstesdzdlse t©0o dats:

Z.=2(f) R . 3
4 Hitket?2 Miststesdy , Mte zOMdts HrgOBjdzs: ftedo j H
R a 1
7 = ¢ (;iVVC:GtB
G te 1 . (4)
RGtG+-
JWCc:ts

utso B Misdes t©jh OV bktOodzj g™ ( 3)j BF sMb), ¢ EOde
©OLHj &OiC dgj &BOtztzdzd s é :

_Re(Z, J +Im(Z J,

Gw Re(zr;u) !
c = Im(Z, ) .
““ 2pf(Re(Z, J HM(Z Y)

] tojL zdz s0OIsj LMy jted dgd dzls © ff sdzlz y 4 dzr L Oo d
CteOdzd yr w©OLH] dzP CoBldztzdz Hdzv | dzj SlstesHtse dL O
Hts 0, 43 M3 i fdzsh OH! ¥ % joBdesiEEohlsj G §21 @1
COyj Mo jdls @zj § gtctsdz L so Odzd ! HJMIsd dzdzd tets 9 O dgdzO W
tc OfMmilsMaCltc yYlsts U’ISLatsdchdzts fsdzzydls: teOL dzd ydz' 4§ L
fMtcj HT . v B jteOlsktedz 2 tjydd3 L OHOo Odzlypw )  tsdst
HOIyd¢ O Isj B3 j cOlsgtcr s ifstzOc®s Od40j L Zdz' IsOlsT
dimimdzj Hso Odzd?2 Mfteslsdo dzj dedw d J i3S 6 § to =dedOlsia]
sj B3 j cOIlskzter H dzw 1 dzj CIstctsH s gL Odzs do3d dzd W )
fntst]’te Isd adzj @B BB 3 % NaCfiylso ©tg j102Y td{ddt® j H j dz' dzO ted
3 .

(5)

(6)

o}
8000 8
[ d3f? ?ﬂg
\ Phstu
4000 4
\\ H
R —— =11y * /
2000 = 2 - 10
- 000 — 4100 |
| _—— T | ,100q
0 5 10 15 20 s 20 0O 5 10 15 20 °s 30

t —— t ——

dhzdg oI Md dstsMmis! Msfteslsdo dzj ded™w d [ BEsMmisd
jSClesddlse ©ls Isj i jcOlsker HdY { djClstesHO

57

{
1



| Ol

dz® | dyzdzdzts o Oy d tsdzdz’ |

& KA ']

JiNHEzdzOLhe &SR d Pl ¢ sdif jftoy dazdiff @ Pa @ u s
Isjrdesdztse dd dzO Istc OdxiltBtstc l9j4:.

dc
ROdBL tKa Q dz

120
300
\ % f=1)y
{ o3ftg B
80 —
200 | —
~__ f=1,y 10 1001000 60
o
R.. 150 o
o 40 5
100 — 100
\\\C: 20 : 7 1000
) 5 10 5 °u 25 0 5 10 15 "y 25

t— t—

t dmdg o4 M dssMis! Msftetsilsdo dzj ded v
Ldzj Clstesdzdlse tls Isj k) j ©Olskter Hdw

d I ®Stsmisd ¢
Nagj C stesHO d

HOdzdzr = § SL o 8 detf jj tso W ,j dzPsd
fsorh jddd Isjdisf,jeOlbkter fMoftslsds dj dddij S K eBdzd Iye
bdsjdz hOjlsfw o HoO d BSdjj ©®OL, fted {lssd j i
HifMwisS d-ots®isr 2 ) 5L dzOYj ded ™ f Ote OB Is teisid dzjceOets{dyd Is et
dzj diqdedzs L Qo dMmwls ls kHjd dscs mofoslsds dj ddy
By jls qLdjdvis: v o hdisS s § @lomizods sEls, 0 dzD dzd b
COL dzdyder B o jh jfMmle, dOfwddjt mMsdi2 d Sdhdsls,

ftesyd MY h jgfo® Ebdigjde M jded¥ Mfteslsdodzjddy d &
©OLH,j O i¢dgjlEOdedsteEpbs: dd, msfosilsdedj ddi d J &St
ChjlsDdzj Clsesdzdlse f wsmissd yOmsslsr dLdjedls] d
j RS sMmis! h kdzls d te bk ks Ofgad fyts & IsPa dzjj dz

O &ZOdzd L ff t5dzlz yj dede T

JRurt QuUtl ¢
[ 1] stlsjdzt dgdS s . 1., sOdzHOjo 1. ¢. 1 dzzy HOs h g
CtetesL qsdzdzse s MsMisswdzdw § SHL § ddder = Mststelzy j dzd?2 MdMm
StcOdzmf stels O: T [Bs:dzeBEfteOVrdmu 15522 BG.013.
Rlpdzlstesf so [ . R. ujtstejlsidyd M OvinhiOdrj & E GO d3dLv9.6 5 .
[ 3] wlBtoyjdzdzjlslsd 1. ¢. wvijftste] lsvdfuidnE m81 dn6ddj.C Istetsn d o

58



[ OjtedK@Qdl | jyHEZGZOWRL &SR J @PEYUEE ¢ tdl jfty ddzdtdf @ Pa @ v s
©® | dfzdzdzso Oydisdedy j sjndskscdd &0 bOdMBse 9. ROEBL wa G

g sArRC =~ 4
cR11J1dArRRE] I T

c J r378.147

1. 0. ¢8HLEEQR 3CAERE0 dz
D OLIOjydBdj S jsls' ¢ DrLHOB )} jHOGBEdSOd ¥ uvdedo jtof
%aliya.abdurahmanova@mail. Aggsairan@gmail.com

D¢y wt 4w RYVIIOARC] 3D v My uf WIrREHIDHHE I
btvuvzturzd srlww

O dzH Ol OO OY § OOIsIs" ¥ sy -ndztzB G )V dz@pH VY S BzH G2z
Ndls"Mls' CIsjtecy Of OtcOIsT dz y 5 dz.

vill2" dzH' ¢cREzdzasp @Byddz edzOY Is' Y527 zDOdz BOY MOIsy ©
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sdzék yjor J chpdasas@:Onylggedzso’ 2 twjLkzd SOIs, Cilsts
HsfMisdyd ddd yj dd.

Abstract. Use of the latest information technologies in the study process is based on the
definition of the desired degree of success.

Key words: "Innovation"- this is a new outcome, which will make it easier for friends to
come.
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¢ WH OIs[f@y. O dzOH AutodetkRevit ¥ 5B O tzP B dzts dztycOte"Chifijls ¥ ter dzD C
BIM (1d®&BOtOIsIsOtHT Y OOIsIs" Y [ SH]j dzH | &) d dz)
YtsdzH Odz" dzOIsT dz j W L OBOdZOEZd ypdzaj Cjtej d3djls » tsB OdzO

vl 2" dzH ' R gEse Pgdvw &z v Isbpm' dz, 0Dd 30t OIsls-DtcH " C
Jdze' L B, ce@IdMEzH" wOtzlsE YD 6 dzr YIsOter .

O dzdzs s OhydMmlsOls' §j tOMMdzOIsted o O Isfmvw Is Aodeskizts 6 d W
Revit. BI M ( R dg¥ ste &30y d ts dzdzts § [ tSH§ Wzt tc thpCakiafvy M HoQaizdd
Mtse j toh j dzdzOW Isj ndetsdztsae dw ftotsj Clsd tctsf)l®tizts o s j dzf figlafis
sB dzOMmis d .

sdzs yjor j§ ddizizis OO Y d s dzdzr 2 M smtss, d deW stcdzOy
LHOdzd2, odzjHtcjdzdj Bl M, wfffaissjoCdy djtc tfotadgddylz j fils o ©

Abstract. In this article is considered BIMwutodeskRevit technology.BIM (Building
Information Modeling) is the most modern and perfect design technology used in the engineering
and construction field.

Key words: an innovative way, Building Information Modeling, the introduction of BIM,
the main advantages of BHdlesign.
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YOlsr mkzhr dzOter dz" W Isd' d3H' EL OO bptjSCjlslsjmkz' dz YO

Aut odesk Revit CJ hujddeH's Yy BAEE, M2y M 'dgsH dzt +
dqdzs j oW j2Mf jdz Hrter i " B i) ¥ OMOEZDO dzOL Otc Ok H Ot

uDbkzdzjls yYy"tor dzr BH Ot dz Y sBOXZOEZHT O9lstsd3ZOIsls OdzH

vV 3D BsHjdzl HY Iz a3 di3C " dzh 't CIs g g odLEZOdzdL O
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BopfMjSjdzjmMis' €ls' ) B00O" dzOIskz;

V 1 ODHOtedzOdBOdz" ¥ Y OMOYIsOBRBO Edz" dgH® d3j WEj tokz
OLO2Isk B@BOYMOIsr &ZHO Yy sdzH Odgr dzOHT [ 1] .

Autodss k Revi t Building €jdzjf' sl 3¢ " dzH " S Is§ te
B'tgls"IsOflsr D01 ddzls j dzdzj ClszOdzHT ¥ tBI jClIs' dzj to' o3 «
3 D dzj s. B. ) , dzZ"@ MOdzH Ote dBBj dz dBSHjdz! HjtH W Istsdz
f OtcOd3j Stedz’" & OfgO ti,O dzey BB OkKOEZHO Wor kset s Is 4 = dzts dzt
BBj cH' 6 jtedzj tedzj dz OYH§ OtcOIls OdzdzOMEz ¢ jL " dzH j DWG,
OBfMtsdze Isls* MY Olsls OdzOH T .

Revit Ikjrdtsaztsecdwmr dzr ¥ BOtedzr ¥ Otslsr yhr dzr yilsC
CJjdzj M 3" MOdzr dz -YndrtteQ fildsr jtc QR TLY. YIsB OdzOZH OD ' Rev
BJ 2 dzj dzj dz¢ J dz.
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Odz VY Is Qutndesk RevitD d 3O s@Is s Q sB OdzZOEZHT W jJwW 3 OyYMmr BOODHC(
vl 2" dzH ' dldeaswe Pedw dz" v Ispfm' dz, O BOtOIs®icHT OY
Jd&z6' L B,cB@IdMEzHT W djc'LE' Otlsr yhr dzrnm ylsOter .
Abstract. This article discusses the idea of the introduction, promotion and improvement
of information technologies in architecture and construchatodesk Revit is the best program
for designing buildings.
Key words: an innovative way, Building Information Modeling, the introduction of BIM,
the main advantages of BHillesign.
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sdztsdedzr , Mlsjder, WkdzHOd3j dzls™ , fjtej Cter lsdw) . ¢ dzj
ftesetcOd3] 4§ toj HEMdsIse j idadts ¢ As L ffzjsdg psfiplise ) Msl H.O dz
ltetsjClsdtetso Odzdj d2Oyddz@jlsmw M ML HOdIY ke
tod Csfdtese Oddd kZtetsodzw dztseor 2 Bktetse jdz@ Blsdij yoj
swodzw jIsipw o HdMyf jbyjtey fHtesj ClsO) . [ ZOHKBRGE S Y
dH, fOdaj &zd ¢l dHr o f dzOdzj & fmtsLHOIS! o dH. 1 tod
OBsysd, Hdv tjHOCIsdtse Odad W .

10 tedfm. 1 disydes ko dHJ Is! dzOh or Mlseatsydzr 2 O
Autodesk Revit.

66



[ OljtedKQdz'l [ jYHEZdOKGKE @SR J wPigdd ¢ sdW j[toy dazgdif @ Pa @ v s
Z2® | dgzdzdzts o Oydtsdedg | Isjrmndesdzsedd dzO IstcOdMPBstcldDjd:. ROEABL wa G

Ly ———

tdfitl 1 MisOetsydy 2 § Oo dadz sz

4 HBodj dzls @ jdagfd'seRejvi t CtsBBf Odzdw Aut odesk tOL
tcOL dzd ydz' » MsOHd?2 fHtesj Clsdtetso Odzd™w L HOdzd 2 :

1. Revit Architecture, Ho&v Otrndlkj Sttt d |

2. Revit Structure, H&v fttsjCIsdtesoh dCtse dzj

3. Revit MEP, Hdzv ( dayjjdeddjMs ts oo jiddisjdldevteysditdzGfs »o s H

1 O0yddzOw fp o jtefifdd 2013 HOdzdz j Isted ftetsHEZG Lk
Cs s dzj € M Revit[1]. v OC Y J l HOdzdzts 2 o jtemdd
o tsL d3ts y dzts iR e3gf dzdBtds 0 O dzd v . Revit HsMiskzy j dz H dzw
ftesHEZSI, d&dets COC yOfmlk! YOCjlO ftoscteOdzdz Aut o
Ultimat e. [ smiskzy dzO -5 degizts Uz@ Wz$ f dotisde@a2'W dzCovj te3n@f v .
ftoj StcOh j dzO tBsdHlsde ey CoQ) t8fipd 2 Wi ndows [ 2] .

10 tedimkzdzS ] 2 s @&MOOEHRetsE § B8d et ¢ tc OB

tdm-r "2 Hdd fteddjtc OBEIST

Oo sydz 27 MfQd Gdzr dz@ f sMlistcs2MEVO, H dfvin f ldistslte A &

bz e, ftojLjdsOoydd StdifOdd’ Hsif ot
J, LOMdh jdedetsy tsls odzgjhdzdrm OlsdismW j todz
O or MlsOoasydzesects dzOL d&zOyJ dedw [ 3] .

67



[ Ol jtedX@Qdzl [ Y HEZdOBELE @SR J PGS C sdW jftey dapdff @Pa @ v s
©® | dfzdzdzse Oydisdedy | bjrndsdkscdd dz0 btOdMPBseloid. ROUBL a Odz

Clsts EZHtsB dzr 2 dq 1 W¥WWiClsdoeodzr 2 MisMmtse Btec OdzdL
tcOL dzd ydz' » RBjtesftcdwisd?, btsteetsodzd et fiseds B Ofs®
sls Mo jtoh jdedets Ctesnatslsdzr » HB SCBdzsMMOd dzs s¢ tots d3dz

Clsts fsLotsdzw jls EHBodzjseotstedIs: Stcj BSO Odzd W H O
1 O9 d dz¢ tsdzf w9 dzv dzd fy dzj slsi J d3dzj d3ts 2 Yyomils: s g
4S9 tc] d3d dedz’ J f Oo d dz' tsdz s ydi dz¥ Iz deSHusB=izlzO dz! dgts B d d2! sk
fOoddzt sdzO Iy jIs MotsBSHAMS IstcOdhW stedzddtclzj Ismw .

JRuL L QuUL O
[ 1] [ Yd2dM 1 OdzH j L OdzH . Aut odes k2 ORé&v,i t¢c rArsc hlitd jefipd

[smMCo O, 328 Mm.

2] s OdzOf s 1 . 1. I Mdzse * Bl M. lojHjdedj ded2d dzV stcd
RLHOIsjdz2 Mlseats [2015-3 9% M.tcj M.

Bl ssdsf * s Isjtedetsy GJtetsj SCIsdqesoOdzdj HAzYW Otendlsd Slststets

shdshfdesctcOdRzds. c¢crfs 1tj-Bm8, M sMCo O, 2016.

c J r004:004.42

1.1. rOv@s jiech.dzzO¥Wo" sBOj 90
o, ¢ v pCDstsdEzH OO dYISEB Y Bj Bz Sjlsls' ¢ EW ttdz ¢ kdedo j
%erka_j_94@mail.riPshangytbaeva@mail.ru

¢O9¢1¢5 zZzrruwtrewe oluv[fovvdrr3t3zfr10o1 o951 ¢t dvu;
dbt1 o/ 1y GV OfJRURSO[ 3D rcrr Yt LArruvtef 3o flrrc]
bYUHOYAZz ROPpOAXOAG ‘tcjf' é OolstsBOIISOdH' ter dzD Odz

YOtOMmIs' tef dz" f, OdOdzdIsdSOdz" ¥ ypdai ftsyJ HEZGOZ Y

vl 2 dzH ' dfpedz Hi3jtds!ls Oy f PBE®ISIST v Y12 ], dB3tsH J dz' HJ
BtsH j dz¥ ftesyj HEzteOdzr v d&BBHJ dz' .

O dzdzs s OlydWists?2 cHFEBEDY OJj sMw OolssdiBOIsdL d tets 9 O dzdzO
MdMmisj BO ¢ FPUP RS HJHO) s sftejHjdjd] O0dkzOddlsd
BBsHj dzj 2.

sdzs Yyjor j Hn@as'e O:H Odzdz’ 7, d de¥ stc 3Oy d ts dzdz’ fnd
OQdzOdzdIsd yj MS OV dBsHjdz2, ftesyj HEZodZOW &sHJ dz' .

Abstract. In this article is considered an automated information system "Kazakh
Genealogies" and is given a definition of analytical and procedural models.

Key words: databases, information systems, modeling, analytical model, procedural
model.
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Abstract. The article discusses the effectivenesshef use of information technology
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Abstract. The mechanism of events in the database allows appliqgatignams and the
database server to notify other programs about the occurrence in the database of a particular
event and thereby synchronize their work. SQL statements that provide notification are called
database event alerters. The event managemernioium@re entirely the responsibility of the
database server.
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Optzd s3I CIsO Mo wy ! fsHH]JKYdo OJjIsmw o
Losdzw jIs tojOdzdL 9 Ols! d BtSdzjj BN JJ B¢
L3 MmMtse' Isd?2 ) BOL j H Odzdz" n (dat abasce
B3 d Mite jtek B OL'" HOHEEEE rts zdeQ fplskiddr jsdzd o
tcj Hj dzj dzgdztsets MsB" Isdw  Isjd3 MORr d@3 Mmdd
sBiMmMfjydeoshdj ko jHBddzj ded j , zOL ' o
atabase event alerters) . oyt ddztz]
r HOdzdzr =. [ 4, 6]

B MserIsd?2 dMftsd Likzjkmy MdzjHkzs hdd B
sB" Isdw MsLHO]j sy W &zOy ¢, mMemistsw dzd J
s Issd3, yYbts dzgj Ssbstesy M Isdj- ddd dzts
d[J 3RO 9B@EjftcdC zOHd | ftesatcORBB , dz
ftso dzdvw Is! 1 Ists mMtser Isd 4, 9 Cdzt yo,  lsmw s
ReUIRTJ[] duU? g1 30R[), Colsster 2 sftse jh O]
BBO LOddzlsj .o Mso OdzO o  sdzzUpidded d ufy tf g ach j dizf
HdZOVW ftesetOBBO dqdzd ftesyjHEZcO BOL'™ H Oddz
DBEVENT (J1371¢u? g [13U0R[) . s O¢ ssdz’ €t
Mstcdtcso OdzdzOVY JtosetORBO sy ils §sdazzydls:!
dgsstsBn jdzdjy dL tyjtwiHd M IsdY [ ¢y BLOISSH
() d LOftwsmdls! ddeW stedzOyde s M’ Isdd, )
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c J r519.7

[.r. [JO® EBe1Ojp. [CfBOFY ¥Od " d

11 f s XA P Hgiks dsdzse v zOte ddeiyisdlsizlsT ¢ dzd:
“norkenj@mail.ru’nurbapa@mail.riimkt_001@mail.ru

D1 o[ oW oL L U SLfTroeovLepF LA
Pt1 o161 Alrr uRrREAY D

OWUHOY Pte’ dz¢ j &z HBOY OkOHO D' dzh' & Is' ©j ¢ €

WisdjlsdCOdr vy B' tedz Clsjte' dzgj O"todz o [ Wulde o ¢ iyis f €201
kjrdsdkzscdY MO&OM" dH O0" MBEWO' Njls' Mis' Clsjton "
slitoHj dpls' dz "Mkdz oZD @xge. HPREMM' L ¥ 5kBOLOE MOd
CEtMjlsC " jdz Bjte' dzd | dz

v dzH' MRl dyg k! IOz, Wtsdzj sdC Odzr v d3pls' dz,

O dzdzts s Oy dwH Odzdzts 2 MisOls! | ts hetOth)dgrZOIs @G G Wi dsthav s W 1L
l sdzdesls© §f 56C 6" Is dd MsCidiHs sjdp didisddz) stefz MM C 2 ) ud s
ftcd Wistcdzd tctso Odzd d toj Yy or m Cotef Mmtso H dzw tc OL
QoalstsBOIdui MEdn tjujo"n MdMmlsjd3 OL dzd ydztse ts  dzOL

sdzt yJor J tcipdgtf as® :dzts o D tedzj Is 6 JJ ) & RS tdsyj E WS Isiseddz €

¢ bstract. In this article, the text support body of the Kazakh language has the most
reflected model of phonetic units. A phonetically representative text, developed using the latest
achievements in the field of linguistic technology, is presented.

Key words: speech recognition, phonetic text, corpus, voice, diphthong.

17" dz7dgfpdz Isjrded S Odzr Y HOBBE OH @gEC gyl bz R M ¢ tz® Getizt
Lotsdzfmydyy dz Isr or L BO2 d&ZOdz' MisdizON PO " BEE Ot ®© dzp WH § J
ME2dzj ZH' IOz dfddsQPeNW 2 OB @BWO dz" YYO dj BESdZ
OHOMB Nh' dz jw-yOBE daodn WO ticrOddz” Btsdzr f IsOB'-dzOIs" d;
BOh ddzO@ ddzlsj oW j2Mm" dzHj ¢ fME2dzj ZH' sOdzz OO
Qo lstsdizOIsIs™ IsOdzgz Y 1n2jfMm" IsOdgr dzOH " .

HE2dzj EH' QGOHEBOOSZOM" dzH OO0 OMO G IOQHS) dizr d3d3’
" dzH j B fiisECROdz]. bk " zOteH"™ W Is' € j dzj 2 Y Olsr {
OQedzOBBOdzr W Islite’ d3i dz BOL B" dz" OdzH' dz OdzO HO2T
OllsO2HT . 1ty jdzz' jdy'lsg ‘teH 'OR IsT dzf &5 CjL " dzH j @
Chjdz' Clsjte’ dgj dz Iskzr dzn O2 1" : O2lkzhr d&zOte W D d
dOdzisdoe sdz' ¢, ME 2 dzj 2 HSiN 2 @'C QY [FOdfsds RIS  BYOotedzj B 15K
HOdkZOdz dzOIs' dz fE@zlz B tzez0 GxtizO tc tztzw P Id) Ol .dz" W] LCEls O
Bisdzzr dgi dz o5 dgHjIs CltHjdz' dz' ¢° Otels® IsiifypjH" .
dJG4 Omkr &3j dz B O dZOdz" Mis” fO2HO BBA&ZOL" dz Ists
mMdcoOodzy jd&kjfp €' todsj BEGH] H' B' fipg'Qte, zzcaP @6 (
H
H

ONONORIESNO At
swgh-qm -

jH' U OdkBOMEz Ot , OwWYylsOddoo 040l tz@&B Y g OT
OWislsOHO OdH' gjdz O2IsT dzr &5 CjL ' dgHj ' TMEeE?2dz
BH'T YlsOdz sdz sOdzgz B dzghjls' dg W CESj2C Mk’ d ¢
DOL '@y k@ ®AIEjL dHjc' ME2dzjlz IsOdkz 12
MisOlsdSOd v dwsHjd HjkH' W &OhdqdzOdzr ¥ bpH' fMisjte' d

L
j €
L
0

TX QX DO IO

WOITIQ—

CEdzj BBHjG' BDIs' dzghn' € ypdzaj ME2dzjb ME2dzi M BH' C )
Hitf Isj OBO2H' . [dz ROISZHdz >y dej dzlpE 2 aigji fiES o3 dzls 1l te
L dzj Slktetsdzh™ v kltej ObRr fls' tof &zoOdz 3y pdzsj ME2dzj & d

Yrter &z BHOXZDOdz Il dz¢' dzj tbH' O22ISOHT .
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JIIG'de‘ SOWHO Jjdz' 3 LH'w ydWtedzr Yy 12y

JGJ BOK
YOLXOR) Bs " @Z Iside J C JE” dzH ] IsOdzzH T’ O9 Issd3OIsIs*

Isllfn
quzOylsf Litelslsj dzlzH j . 1l Jt' dze j dz BZOY OzOH O b ls ' dzH
Wtsdzj sd S Odz" v B ' tedz" SIsjte’ dgj O"tedzr d@3 CEf CEt'  dg' I Is

Od&ZzO2HO WtdilsdS Odzr' y IsfjlcD" BOdeO Is®OdzOB " deE & izl L
HO2" dzHOEZHO YOLOY dddzecdeodmlsdSOmMr dzr w Wisdzj sd& O
JSidz &z 021k Cjteg C.

DOL "BAY" klsO YOLO Is* dz' dzg' w HrBrfm Yu2jMm B
fteddzydtflsjte" BS2AT dzh O L jtlslsjd' §f CJdzjH' .

1t dzgh ' - BHOOf lSdI te dzf Wsdetsdzs g d W dz' Y sj stedw dz
(@ wyMmMBOJ 9, r. PcOzBOj 9 Is. B) . [ DMIs tedz' sj sted
Wisdzjidg@ L BOODOdzOM" dz O " .tOIIsOIsr dz h OOr dz Wk dzS yd 5 dz0

(€T dzh ' T HPREPeRsdd vBSY " By BiedWisdzgy 30 Y OL Oy s
sdzr W Y'LBjIs' d2 Mddee j B8O HjGjdz ftesMsHdS Odzr v B todz

Nnh* dad O0f fisd dzc Ote B W sdesdzsedw HJ§ OlsOdzOH<E . (I.
ﬁ]q’deOtsd315dzo[Ld3 Wsdtsdzse dw ir dgr w " O" ddH Ote™ d3j dz H D fyls
Bd SIsgB’ Ndze'" M' dz' w) "DO" d3H Oter dzf v fr]q’dzlsJLHszH‘te‘dz

HtsdzH" YIsOdz Y OLR@Y ks ' cdiOuizn s dzf w3 D dad H'T B
BJ2 qBHJ d3sz sSOd&zH OkHT W DH' Misj &3] d&z" € 3 D dzj O dze
ClteH jdz' dz' CIsj to lslzfdzH(DQHf. dbdz OCOHJ BWd Y mdt
BOMhr dzr yYYO Odze WtsdzjlsdSOdzr v Is@Wi OdarOddy Gsdz O @D 19 Ed
Ctstef zMisOtcr dz YOdzfl]’lsOfr]lsftGIZHG YOLOY " dz' d2"' W EL " C
BOMOfyr daje' L BBdEZO O&ZOHT' HJ§ JMmiflsi2d L.

[ M s"tcD" HOdz YOLOY Wtsdej IsdSOM" dz@ w HDMIsI tedz’
BDls' dzH' IsOdzH OkzH @ dg Qfiphrr dpriyCyj Qe IsQ ddy Q dz
Indz sjstedy BB2T dgh O OO W, WY ERP®EzOMmS ez @Y d3't

¢t oh B' todz' C. DOLOY Is' d&z' dzH j 6 ° HOE™ MisT W tsdzaj d30
Wisdzgj 3OdzOte: B, €6, O, H, Y, L,).2,Atdzj d§QH Qlz,9 Gz d &
9o 0tedOyYydw HJj2I8"dz Yy"B" dzr' p BOAYO&ZOHT" [ 2] . [T MOod
{Mr YdtHj b W

sdzdzOMr o9 0tedOdzls Bz §f Is"tc. mOIlh T
NYJtH] BOLO Yy 02" dzf Is"tcDOdz X sSyy tsdimts Oy dsdd dz' Ysig®d
o Otedw ydw HJ2d3 L.

DOL "FeLL HJ Y OL OY s d&z" dz2'' w MmeLH'C Y "©O@d3r dzH O
nOdzr YOtOdz Y Sjted3dddzH j 6" dz2" W 11dzj iy’ Isr d3 YtSBOYIsT
~nOdz" YOtOdzr ¥ Isjted3ddzH jtoH " W O221Isr dzk jtoj C Mejdglz’'LC Isj to

[ dzO?2 B 5 dzfn O, Wisdetsdztse d W dzr Y IsOdzH OEHO HOE' fylsT H
Hf B lsOtcr @y fgsdy OHT B" M Wisdz] &30 tojOY" dzHigjte " Yifs disi' Qirdz
jdze jdz MELHJjtG ] BC)deC)dzrfr]lsr co, W, y, ye Wdzj
tcj Is' dzHdzd3ON@tc OH O, Wsdesdzsedwdzr' Y IsOdzHOEZHO dpls' dzH
Cjdzjls"dz ¢, w Ve ptc' flsjtc' d&@ W HTNrBM MOz HO |

DOLIOYd JQU 6y JdBIM nNdznjim' dz d3zj dz n22dzj " d3G §
c.rhhdz mMfjSCsalsr v CYOL OY | tostdsdpjzlsir] Ge® dizHyje c@IOerOY L
jototst Ozt #zH j oG j ISDdz Bisdzr f Cjdzjls'dz JSf" dz Oteyr o
HjGJjdz Is"yrm ter dGH' Y OB d&zHO2 B L [ 4] .

ASdzj BOEZOET MY OlsOzZHOOYUETE BL 6 ] ZOT@sE 'dz &1 L ts
jS dzh' Wisdz BODO iydffCas0? SO XcTEd® B P dre ' dzj to' H o
H' B lsOtcH "™ W OCkMmMlsd ¢ Odz' ¥ 3 OO dzkz ts to dz’ 3 D dzj (
M OllsORBOM" Bj dz B O ZOdz' s’ . cte YWdz O d dzo Ote
BJdzG ' dzj o' dz' w oy dr dgr Bisdz IsOB " dAOH ' W s d&) WIOEZOdg H 'B
Wsds ks dOd Y ROL & "d dz Y"teO®2HT [ 3]. DOL Oy s
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BJd dz¢ ' dzj o' dz O@GHRkEL qdwdzr v Jjtej Chjdz' Clsj te’ Chtd
HOR'™ MIs™ zOH"™ W Isj ¢ Y EZOdz ypdaj "W hCj OXCt’ d3 B
-<p>, <> - <E>, <> -<I>, < >-<>HOET MisT dzZOtridgrw Y EQdkz' dz' ¢ t
NdzH § ' dgH * € YrLd3j slsjte’ dzH j ¢ ° dzJ 6" LG Q27 ter o3
O2Y" dzH Ok YyYr L d&BiIs' dz Olsy OtcOH T .

HEL OOD" 3 dzH O Dt Isll tedz’ H' B MisOte O22Isr d&zOH "
MsdzH " YIsOdz SdzOteH"™ W BDt' dz Wisdesdzseadwdzr v IsOdzH Oz H
MtsdzteH"™ W EL OtcO tstcO2 &zOMr f y"tcOf Is"tcDOdz dzj e ' L G
dzj ¢ Owdzsi j Y .

pLEJjLJG dgHj HOE" MMrL HTr B MIsOte nh Isdf <y Istst

1) 1w ws, 0, H, ), L ;
2) bokiovw, ¢, ¢, fm, s, =, y, W, bh;
Ay Nndzi 2, dz, &, dz, v, e, k.

r okzr misr | HOE'™ MM L H' B" MISOteH ' W S0 0Ot" HO
Wisdzj IsdSmr dzn w divoffiyls i s ¥ dghj & teL j telslsj &2 " d3r iyr dzr w
Odzr dz' ¢ sl tc. p21ICj dg Y OL OY ME2dzj Iz Is ' dz' 3
sjrdesdzsedwW0D0O Bj2 dzHjlf HO2" dzZHOEZ Y Ddzj BODOAZOE
McdztD@2 Yy OL OY ME2dzj & s’ de'"diz wy Oszr ifis'O'Mis C s s f [z fiplde
Chisls® ted3gj 2 H " .

O zO2HO Wisdz c;l'sq’Q(Ddzfy SOUHOWZOOdz dDIs® dzH j G °
Odzr dzDOdz B"dz Isj tstcd W dz f O2HOkOdE mMtswor f OtcOH
OzH OO L .

1Jtelslsjlz d3j dz Yy tsdzH OdzB Odz" dalkzefnds'j e HY @ @ BOHO Ms 1iZB o
Mddzc OtedZssdzed W dz' v Isjstedwder W ybpdaj Mddze Otcd3sw tsdzts dz
Otey " dzr WtsdzgjsdCOdzr ¥ Istsdzr YIsTr YISO YORBISOBZOMr L jIsk

Atsdzj IsdCOdzr vy CEt' da' fiy° BOt Ildz¢' dz' djroakfcdz Is
MOtcOf sODOdzH OO T Wisdzi sd € Odzr Y B'todz" Clsj to CEt"
Odzr YISO2HT . AtdzjsdC Oz Y QEtdSJdZM—ﬁ]‘ISQ‘dZ—iJQthS‘ISJWB)d@tBQ
Or dzr gH O j MC j o' dze § dz. HE2I'f Wodd IsdSOdz' y CEeEt’
MEQ2Qz Widzd Isd&Odz Y mMdtf OlslsOLk nHh'dz YtsdzH OdzOHT .
Stsdzr YIsr OF BB &z Y ddzOYIs™ dzf O fO2HOZOZEZD O Y t5dzO:
Il dzG " dz' W BO 'tz tpfids ddmggys’ dz2' Odzf dzf § WisdzjIsd ¢ Odzr y

[ DIs" dgHj BOtedzr 0O EZ14M0E99 6ALR" iy, BH @, Odz HOET

CeEtc' d&@ M Bty H" . [ Ok MiIst dzZOtH"™ W )y Z0Odzr 818, '
nwyr 495, yOkOwr 693, lidH'f 1026. [d ke dd
rw?slzd;;f% wOdz| % rWOtS'Zdermc; sOd| % | qY¥lEeOods %

o 409 | 10.40% B 101 | 257%| 117 | 2.98%

D 54 | 1.37% G 48 | 1,22% b 31 | 0,79%

i 347 | 8,83% D 64 | 1.63%

5 101 | 2.57% H 164 | 4.17%

E 64 | 1.63% . 63 | 1.60%

r 269 | 6,84% ) 55 | 1,40%

' 239 | 6,08% 2 33 | 0,84%

" 39 | 0,99% c 120 | 3,05%

I 45 | 1.14% Y 101 | 257%

q 117 | 2.98% & 219 | 5.57%

b 31 | 0.79% & 127 | 3,23%
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[ Olsj tc XQdz'I
&® j dyzdzdzse Oy d ts dzdz §

JinnkdOhe @SR Jd Pt ¢ sdi jftoy dazdff @Pa@us dc

Isjrdesdztse dd dzO Istc OdxiltBtstc l9j4:.

ROABL wa O dz

rz0odz dz 283 | 7,20%
0] 409 | 10,40% Y] 43 1,09%
s 101 2,57% i 63 1,60%
r 269 6,84% to 293 | 7,45%
n 39 0,99% ig] 101 | 2,57%
rw'h Is 229 | 5,83%
D 54 1,37% W 16 0,41%
d 347 | 8,83% n 21 0,53%
E 64 1,63% Y 1 0,03%
' 239 6,08% h 41 1,04%
I 45 1,14% z 28 0,71%
dhry 1 2 0,05%
0] 409 | 10,40% DOIsOVY
D 54 1,37% ¢ 120 | 3,05%
d 347 | 8,83% Y 101 | 2,57%
ts 101 2,57% i 63 1,60%
E 64 1,63% ig] 101 | 2,57%
Dr MOV Is 229 | 5,83%
r 269 6,84% W 16 0,41%
‘ 239 6,08% n 21 0,53%
n 39 0,99% Yy 1 0,03%
I 45 1,14% h 41 1,04%
d 117 2,98% nwoy
z 31 0,79% B 101 | 2,57%
[ L Edz G 48 1,22%
0] 409 | 10,40% 0 64 1,63%
D 54 1,37% H 164 | 4,17%
d 347 | 8,83% ) 63 1,60%
r 269 6,84% L 55 1,40%
n dzn
' 239 6,08% 3" ter d
) s dzr
d 117 2,98% d3 127 | 3,23%
[ t6' dzH dz 283 | 7,20%
s 101 2,57% Y] 43 1,09%
n dzn
E 64 1,63% Okr L
) s dzr
n 39 0,99% 2 33 0,84%
I 45 1,14% dz 219 | 557%
z 31 0,79% tc 293 | 7,45%
z 28 0,71%
Z"or" o
B 101 | 2,57%
G 48 1,22%
H 164 | 4,17%
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¢ 120 | 3,05%
Y 101 2,57%
i 63 1,60%
Is 229 5,83%
Yy 1 0,03%
3Ly
0 64 1,63%
N 63 1,60%
L 55 1,40%
ig] 101 2,57%
W 16 0,41%
n 21 0,53%
h 41 1,04%
[ o' dz
B 101 2,57%
d3 127 | 3,23%
i 63 1,60%
z 28 0,71%
v' I o
J o' dz
W 16 0,41%
u '
H 164 | 4,17%
| 63 1,60%
L 55 1,40%
dz 219 5,57%
ig] 101 2,57%
v dz O
| 63 1,60%
2 33 0,84%
dz 219 5,57%
dz 283 7,20%
tc 293 7,45%
Yy 1 0,03%
h 41 1,04%
u' oz
stols Off
e} 48 1,22%
¢ 120 | 3,05%
vt dz O
0 64 1,63%
Y 101 2,57%
Y] 43 1,09%
p 21 0,53%
S E d3d 2
B 2 0,05%
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I"dz Odzr &ZDOdz OYHf OtcOIsIsOte Bjtedz ¢ jdzg Nz H] Y OL
stsdzr dgHr JjCjdg dz2 ypdgj tsMr Is"tcD" HOdz Sdz Il dzg ' dz' Gt
dzj ¢ ' L g OEOWO. i¢vqQ5131207 c¢cuvjtojw dgj 2tetsdzHT Y Y 4 C
Bzdz' Isdls Sdg@iIstr Odnls 2 dzj ZH' IOz Isj m desdzsedw ir dz Y " to

Atsdzj sdCOdz" vy dipls' dgHj 6" Wisdz] d3Oder w dzgje' L ¢ Ml
Y Olst fistcdz' § Us Nyte" tc @29H, ' 8.

Asdzj IsdC Odzr v IsiiteHj " Mr dzrf &zoOdz d3p Is* dz.

dbLdw yn tcdzr O rdte hOtrdw EIs] Ndz¢ jdz BE A& @
AnOdzr YIsOteHT W dipHjded jIs', dgjadgdzj Cjlsls* € yn2jfm", IsC
ctolsll todz' " dzls s @ thHs' Il M5 dz jieBdzIstcH dzj dg © ¢ OlslisT Jtoj §hjdzj dz
BBy BBj dzf € j v yYrdmddOO 1 CdesdBBdC OfMr B Ot dz" © H O DO
CeEtemjlsC " ' B2 dz" O Hildzedj UL " dgHjc ' T GEYIsghdjdeter
" dzlslst W, Yy SOOMizdz' VW, H' dz2 d3j dz { Isdzd € Odz' Y stsf  d3"t

BoHjdedjIs' dz2' W HBOWWE Y BE deglar" " C'OfMr OfmMr OdzOMr 34 dz
BEHHdL &, ddHEZdLd, dhMdzOd ypdzj ~rtedfMisdOdz H' dzH j to°
dbLdwdg HOdE" dzH OO B Ofijlse ' ddff @F Is tsftadgfOte H B ‘Wz B3 " todz” W
W dtsfsW dwd v H' ded HoD st todE)jute ' IS CgHde. B zdzGitef L oy
std Zyd?2 (tdF w ‘N dgH] dzj sCtd Eyd2 o dzBd3'te" dzjdz’ o3
Hj bpfjte jkCjde. oLdwder w CEfljcjdz jdzHjte' dgHj MOk
s" tcD' dgH Oter dg W OdzH' dzgO N ' D kD' Gdz' HAY 218 "'dig O 1 diplpWciEOtty ' Bicts dd
1 dz2" i3 sOtedr” &0 CEL ylce' ks, OLdwdryYy 3 dzgdzj €
YOdzr f sOfmMYyOdz jdzH jte Y OlsOter dgOdz S Etey OdZOB L. [ fy
B ' dz' d3 Bjtokz yYrlkO2dzry € d&zOfqimd¢ Odz! v r Gif ks dedzi H ® 3 B dz dz
fO2HO BEsdzIZT H' ded3j dz Isr o' L BO22 dzOdz" Mmisr . 1 "ter dz
0OdBOHOR OdZOzZOtcHO® DOdzO Y lited ' L " dzg j dg, H'  dz Y' L d3d
BJdze' dz¢ B'te YOMYO CjdejdHi, ¢clkjtOis2Wv@dkHjf O

éLdwHOODr jw CEdsj iCTEdEE'j 03€ BHAp T H 3w dzjsts 'te." NdzH
Ndz¢ Jdz B 't BEDAd 6" dz d@BDODHJjddjls IsOtedn’ , H' dzH j t6°
hr DOtedgOh ¥ dzf Or Y " tO2H'" . ITeEddgj tadiE 'SV ISj@kz JOEjEEG) " o3 ExdR,dig]
SEflsjc BBz zZ ypdzj H' dad, O2BOYIsr Yy jtojChjd Clsj
EdzgjteH' W B"dz Isllitg’ ssYIlsOEMr L HOM HI'I dgHS EaZ@ te IO
Edej o' d2' W BOMIsT N dzg " " . [T WHODOdz )" dzH Otc B2
slsT tcH" . DOBOto@gdk s @Oy dash&W IsOte, MOwfmd Y tsds Of
GkzdzOdzed Misj 6" , D dzj d3H CiLejdz YdBOdS jLHit OlsOYls:
dbLdw ROdz YIsOter nh " dzH' ¢ IsfyYyO BEA djH', B"d
jIsls’ .

dbLdw Y vt dgdzBIStcOr L B O2 zOdz' MYy Odz pelsintcdz 0O
B BS to' dzj dz C dzd 3OIsls™ v ELG N jdz' Clsjte’ d3j dz, Ndte By
Ddzf Y OdzzOtedzOte D dzj d3' d3j dz jtej S h j dzj dzj H-B." tct oz dzn O
NHdzC jdz O2r tedgON r dz' vV loigbtdrj ' dBHQitde H ‘ cudzjBd@Higider 'Y sl tg' tsfiyr

[ Etesf O [ 2eOL W Y"tedzr OF dzr w BOIrfn BEWA ¢' d
Hildzad e degHy JC'dgh' St dzHO Is"te. [ ktestf Odz" w € dzd
ELGjte'f tSls" tcOH' . [ ktesf OHO G Oz HPdpyz] Gz v O dzO dzQ 1§
ndz€ j ¢z mgj 2, Oz jV iy OEOnN di3jldddg § g ®dz. mOdzyr dz" W Ist
dbLdvw &Bjdz dWtcdS OHOdz € j 2 dze’ HNih2 @z 0 srtedzoizH O 3D da'C
BS2' d&zh O h OkOdsj dz 826 o3d dzdzd tsddz. ¢ dzj dsH ' HST  Hidxdelz T dar
Olsy OtcD Odz. [Iztgisledsz CEtCj BEdzjte, BODHjdzdils, Wdd
Cef bpoMmMjte jJIs'f Is" coOde dz sSOtedrs BJIslsjte’ dzj dz ¢ E t6
H'  dz' dz "MlsOdzOH T [t O ®woHjddjls' i ¢ YL@z ds,Cc 2

| 5 dzH ts dz, 1 Oted Y , 1 Otefyj dzts dzO, 14 dzj ydvw, ANdztstej dzyd W
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Abstract. Simulation of large real and complex problems consists in accelerating the
system of equations by numerical solution of graphic processors. A newstgregard for
parallel programming OpenACC is used to facilitate the benefits of processing power from
heterogeneous systems based on CPU and GPU.

Key words: CPU, GPU, OpenACC, directives

L8OV dCOd ¥ fsy]j MnGydody " (dsiP U)siFEgdnjdsigglEg W

OO OttdzOdzDOdz Of f OtcOlslsT ¢y Y"twOdz Bsdzr §f € dzjH'
fMlsr cOOdZHO BODO d3j dz E dz2' 3 CeEtemjIsC " h° N OY
Is" dzr " dzr W YOdZHO2HO B 't BEWM ¢ dz Y'sYzH OdzOH
I MMstcdzOHO "3 M "Misj2' dz2 flesctOBBOEZOKL Isj
CJdzj lglzndg CIUDA ddfe'™ dz'lslaf ‘tof) € jiees | zCR Ut j CIsj oG J
"M Jdz YOI dzOfmlz nh " dezstwls @3 P eizis | o' dp@AR,dzdzP
©dzdz0 ©Odz X D dzj Y Otey " dzH T iMmMitflsjbkzdzj todzi dz2 € j§
j d&zt H' M jtcCsiByf* 8 lsj todzj to s112" dgH J toH " W G
dz' Y ZOIsisT CEf WHtd ftoesyj MifstedzOteH T Y
"toils' dz2 BB Gz®OM" kD2 dazc OcHgze j dz. [ " dzH O2
BRBjdz YB00t" Miflik Edd BH' dz' ¢ dz Y ORBISOBOM
penACC f OteOdzdzj dz' H ' stcr dzH Ok  d3tsH j dz' dzH § J
ftoesyj MiMMstcHOdz GPU NNHjIsC" " " dzgj YNClsjdzjH'r,dz tsfr dzC
Y¥bDdgj -HGPW Cjte]j dijls Y OHT ES ' L E YOB ' dzjIs'" dz f C
' dzH Od3H Ols iz dz f O2HOEZO®RZOI dz CBHIST W H"tr il BB
T ZHOBHT IsEHO B ' tls' dzHjf YOHOMR Y OMOE Ispfm' dz' dz
Odze sted Is dgH * BODOWDEZ fitoda] tcOodiepOde ‘Stc’ dzgH Ok EOY ' Is
sOB" d&zOHT" [ 1] .

FORTRAN bpdzfj C 1IIh" dz OpenACC Ctdifddvistster F(
NOLT dZOOdz J oSt OBRBBOZOLDO tcOWdEOdz v syl Mihstedz

OpenACCiT B"dz Cr ay, CAPS, Nvi didzhdz'dH " PGIfj s O
e tcOBBRBOEZOE MisOdzH OtclsT . - Oy OgsEEUY BFOWHBE
Gjlsjtese j dgH ' NN22Jjdzjte’ dz W § OtcOdzdzj dz' H B ODH O ts dz(
YSdZHOdzB Odzr ftetsGteOBBO ddelsj teWw j 2" MsOdzH Oeilslsr C,
YydqgH Ote di3j dz S sHIsT Yy 02 BOYIsOteHr CEtMmMjlslz nh " d Ctd
CeteMmjlsjH", sdzOte ytsMmr &zoOdz NHjIsC " hiIsj "MECJj ytsmr
AN23,feshsmmstcdzOter d&@jdz NuHjls¢'  h' OttOmr dzH OO {5
Otc dzOdzD Opz! Y QNS © Odzg" YIsOdzDOdz Htej CIsdo OdzOte d3j dz
Y'"tekh 00O YOyJjls' defn' L Odz Y ISl teH HHjIlsC "N d dzd 1
NHjIlsG "N ftocsetcORBO Y"kzDO, ~sfmls fjdz NHJIlsC" b
ftocsCtcOBBRBOEZOWGH T BOMKOWHT @ &jOESPiZOMH | di3gj dz2 Istsy Is
BIBE dZH' € BjtjH' [3]. stB3fddvisstedsjd Hjtej CIsj tcH
OpenACC ftScteOBBOLZOLE BsHjd dH] fLscteOBB0doL
HjteJ CIsjteH" W Okr mMkr dz d3"ydwis B-Ofyts gzoipfsted jdgii de. GF
OteOM" dzgH ODO" HjtejSIsjtoH' W BOWE YtSLODOd Mmr. -1 jtejCls
D0 CEh 'tz " ZHOMRHT DT (-80MQd/ ., HEG 2V Hzte B dR@AM)O, 2 |
StedzOzOMY Odz dzj ¢ L 6" YOH' d&Bjdz cO¥WdEOdz vV MftetsyJ
1DlIsdyjMmM"dgHj, Jcejte HjtejSCIsjteH' W Okrfmkz CjL " dgHj
Cef BEd @6'dz HjtjSCIsjteH' Cllskz' dzgj EISC ' L jJH".

Indz dzgje'Le' OSSO B IOBU dz 3y pdzgj Hjtej Clsj toH
CtcOW d S Odzr Y ftesyj MMstcdzOtcH O  SUygj' MEHsOEZEiE 0 O | o@D Qfc
iMmMitdlsjteH"’ md fjCdsjls20z1s "NdzH jdis HE * toy COULEISAO dz@fndzL -0 ésp G L dz
OpenACC APIH ' ¥ 02" ted3@O0izf D0dzr v ftesy MtstcdzOteH T Y B d
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Hdtcj CSIsdo OdzOter dz "fr dzOH" . [ dtcj SIsdo OdzOte f BSGCtcOO
ybpdzgfj Fortran Is" dzH jte' dzH j , YfMr 3h © CtsHIsOte B ' to¢
st dzZHOEZDO BIBE dgH' € BItJH' . 1"d B 'tlsjCI" CE
f OtcOdzdzy dz H' NHjte" M dz2' W Edg BH' dz' ¢' dz Y SO OtLdzOIS Iz

Fdqted CIsdo OdzOteH ™ Wp aifdafl Aleld O 3O s CIsd e OMr f Otc C
CeteMmMijlsin’, CoRBfdqdwlstste ftoscwOizdPd ¥j o Bshts @'
Odzr YISO2HT ; kernels HdtjCIlsde Ofr parall el Hd t

__device__WEkdSydwmrdz vyO@gk Qg vl s p c@lftsis's
BtSdzOH ' .

stBRBfJdzwIsstecHr w  Cuhlils' dz' ¢ dzj Y OtcOBOMIsOdz -~ s
Bodz' @i Is ' BJ G, YO2 yJjtH] HJjWIJSCIjtee] yYBdyJls®
YO Jls. [ Jt6d CIsj teH ' ¥ ' BJtelz hytells Oded tda IsH fte jpEdsrda
B' t6G J Y s dzH O dzlz City ¢. J dz " OteclsfiskdsjHIS 1] tomi ‘| to dL) P €]
Hdt] SIsdo OdzOter dz" w 3 MOdzr dz YOO O2" d3 S BH Il &z ' M
CteOWdECOdzr v ftesy MMstecH O jMiflsjkz EOYTIsr Isd " d3H °

#pragma acc kernels loop i_ndependent r oH e :):)p Sln ,";'e(t:)r(lléj /‘*’blw)(kld'ﬂ..x threadTdx.x */

s ./vec_kobeitu

for(int 1 = 0; 1 < n; 1++){
for (int j=0; j < n; j++){
for (lnt k=0; k<n; k++) a ; k max=196 min=198 avg=196
;[1][j]=+a[1][k]*b[k][J]; o . max=597 min=597 avg=597

min=34 avg=41

8
"} min=41 a-.vg =41
meruyert@

#pragma acc parallel loop collapse(3) il
for(int 1 = 0; 1 < n; 1++){

for (int j=0; j < n; j++){
for (int k=0; k<n; k++)

us): to max=1,347 m?njizzgz Z:g:ijBQI
c[11[31=+a[11[KI*bIK][31; g SR, o R SNl
} ev n mi =42
}
2-mMkztejIls. parallel Htj Clsde OMr dzr w Y tsdzH C
Sta rt:clock( ) ; meruyert@meruyert-Aspire-E5-573G: ~/Documents/openAcic7o T

for(int 1 = 0; 1 < n; 1++){
for (int j=0; j < n; j++){
for (int k=0; k<n; k++)

;[i][j]=+a[i][k]*b[k][j];

3
double endtime=(clock()-start)/1000.f;
3IMmMkztcj Is. g Is' dz' dzH j ¢ ° ftosEtcOBBO CtSHT >

GPU HdJtej SIsdoe OdzOter dz" W MisOdzr OYs™ dzH " Hd e & KB |
NT ZHOBHOIsE nh ' dz yJjvw- GP W sHirtej CABpfeonQADAer dzr W Oh
f OtcOdzdzj dz' H ' ) D dzj C e - toffste P dFIFOEROIEO tc HYOO @R WD 2 T
Btsd&zOHT" ; GPU CftGJ sdo OdzOter cCctcOWJECOdzr v ftetsyy M
YAz BB dz' S YORBSOBOMr L JjlsjH" .

o
fr
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Duigr dzf gH' 0 jGHSOBPD Y OH' dF SWk02d stdOd
HdtejSlsdo OdkzOts” dz Y Sz Odz' § f OtcOdzdzj dz' H j dzj H |
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¢ dzdzts Is Ohydg®Mmistswh j j otejddY Rdzsjtedzils o jh j2 {sdzl
s ts to s dz’ dmimdzj His® Ols j dzj 2, sO¢ CO¢ tdz MisOdets e d Is
Z dzdzlz & ¥ dL dz YyJ dztse § € O, fsLosdvw Mmoo wL! dB3d Y HE &
o d3j Misj M dzvg H! d3d. Rsd@lejdmvdgjlsls fiptgjehtsj2? frfdtdjlsHifiisz, € slists:
9 tjOdz desd@3 BBdted d HOLyde< e, f 5HCdz¥ g dede” = d dzc
fsHSCdzs yjdeder 7 ¢ Rdzlsjtodzj sz yjteiL HtosotsHddEY d B
sjirndsdZztedY BJjMOjls dhscet jftO] daoyldszd A J &O jisd LdeL
BJLEBY OMdzjJ d kddzd J .

sdzs yjor j digziss@jls o jfh j2, ddedeso Ouldigldadz®? filsg @ d
sB dzOMIsd ¢ tod d3j dzi ded v .

WHOIf OOL ' tcc ' ZOYyr IsO Rdzsjtedzjls L OlslsOte L Jts
OkzHOtOIsT dz dpfmj dzj ¢'j, OB dzO dzHdz', N OEZY ©L H dzw CEdz ClIs
L OlslsOtoH T YsMO OdZzOOdZHO OHOMBHOWKH'™ W OO’ dHODT
OHOMRMzr ¥ f OtcOMOIIs Ed t6 Mtz dzdj Y O0OHO2 Y O0MO22IsT
Rdzlsjtedzjls L OlslsOte hr dzO2" EBlsts@ico O y 8Kk &b @adzdzy D3d:
Y"tcORBHOMIsT tor d&zDOdz, 1 0EZOBISBLDO Mr @3 Otey ' dzf dzj d3gj fr

¥N2j Bsdzf MOOEZOH' . 1 "dz Isjrdsdksedw OHOMMZ v
OHOMRdz" W ff OtcOMOIslsr Ed tc Mitelz dzgj Y OODHO2 Y OMO2AHT
s 2" dml Hjdgdzls j todz] Is L OlslsOtg, OYf OtcPkler WzDrIsj 7

Y BdzH Odz" dzz MO dzOMmyr .

Abstract. Nowadays Internet of things has received a lot of attention from researchers, as
it becomes an important technology that promises a person's intelligent life byngllitve
connection between objects, machines and all things together with people. The Internet of things
is a system that consists of things in the real world and sensors connected or combined with these
things connected to the Internet through a wiredwaineless network structure. This technology
promises many applications in human life, which makes life easier, safer and smarter.

Key words: internet of things, innovative technology, smart devices, areas of use.
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Rdzls j todzj Is Mmtsj H ddzv j Isd didhrflsitg 2d3j figzls s t8 dzWe by 2 . O, 1
tcOL dzd ydz" 4§ & OdzOdzr Hdzw ff sH G dz¥ u;dzc[wllqstsal_g@scﬁzigtgl-l]’gw
mdlsd, WsCkmdtokze h OW dz20 ftsHCdzs yjdedd WdLdujmedr
1 Ists d315>14ls L dzOydlsj dz' dgs tsBdzj e yd & fnq:léo[u’tsmf@ﬁmisdizjﬂ

dn Emstcts2 Miso WOCIduyimSd MsjHddzw jlIs
sBtcOLBdRE M dmr Sty jddjd d fsLetdvjls Bdzjj
' tes2fMmlso Odsd d dz¥ H! d3q.
JIs odhj2 dd&ddls L dzOnhisjjfiglis edg" d2dztste tsls j doz
COCHAB G sy MMO d HAzW oL OdBsSIsdsh jdd2 jet
By il Todsydlsjd ds §tseoddwlis! dzO0 tOL dzdydz j f t
MsLHOdd® L dzOded?2 d dr {1 WWjiClkdodisdiz tw@igictyts inltc !
Bsy il BrIs! d2OftcOodzj dz dmMC dzt ydlilsj dz dets dzO ff Slstcj E
Mo w L Odzdz = Emistets?2 Mise . Rdzls jtcdzj Is o jh j2 ftsL otsdz
ftoj Hd3 Istsdf dAPfAf w9 sy mded yd MSCd YtesHoddalzlsr = Efls
Isj mdzpzSE B Ojls stcOdemMW stcdzd tetso-©ts ¢ | ke tf g th i) @ dzez” B
]l Sslsdzdydy s ftsoMmjHd] o dats?2 X dL-HzflstctS Bigla DO dz

sBdzjeyjddY d Bodjj U¥¥jCkdodses shEzhjhiss dj
RdEls jtedzj SO 9 jh j@OBREOS Ot jBtsdjj o0ydkY d Is
yjd dmfsd Lo Oddw 2 R ROCEHEUOG sfgy o ML H Odac
fsHHjteydoOjls ftdsBtejlsijddy d ©OMf tetsmistcOdzj dzd |
LwwjSlhdods &3 M sMsetsds o TfiREHSIHo jsiy ifls Odled W ftgd f EHAS 8 jj 2

| ZsB Odz' dzgOW MdMmlsj BO oL OddtsMme W L Odzdz’ n Qtsd:st]’J
dzd slsi j dgdzj dss?2 yOMmils! & ydrded dzs Hj2, MBjHddv il
Csdzd yj Mlsots tcOL detstsBteOL dzg' n d de¥ stc 3Oy d ts dzdz’ = tcj |
R dzlis iz Is 4as¢suqs@qmz;b d beOdhY steddelzjlshv dL

setetsdzdz” 2 dBdte MowL Odzdzr » By Y HEZ M2 ftsd L so Ols

Cotsdzée ydqw Rdzlsjtedzj IsO dHJls ydteguL:

T Rdzls j tEdpjdds jj dzls s 2B dzd S Oydd d Mo dzj Misdaetsj  d
s Olsdy MSEsets Csdzlsj dzls O;

T Rdzls j tzdpjdilr ¢ s Web 2.0 ddzd teOL dzdyde" j o ts5L sy
9LOddsH | 2Mlse W B3 Y HE ftsdz L s Olsj dzw d3q Ylsts i
Ctsdzls § dzls O;

T Rdzls j telrlgjHlg 12 L Ists o tsL didtsy dets s d H dzw Mtsd Hddzj dzd
fehpd! d" § Mmilsd [3].

Rdzs jtedzjIs o jh j2 tOmMmdOstedos OjIsfiqpw € OC Mmdzj Hiz®
dztso " 2 11s0Of AnOOCIsjtedL iz Isfyw fpowL s By HE |
ftcj HsMIsQodzw e s oL By desMmisd 6 j dzj edtetso Ols d m
[ Odzdz" jOB®Btco O Isfyw OdzOdzd L dqtekzs Isfpw  d ftoj sBtcOL
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Integration Teradata Aster AnalyticSAP BusinessObjects Predictive Analyii@sacle Big
Data Preparatio[2].
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Abstract. In this article, the concept and significance of the system of preliminary
informing customs authorities were considered. Advantages of using this system are highlighted,
directions for improvement are defined. The conclusions the conducted research are
presented.

Key words: preliminary information, customs authorities, information technology.
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Abstract. Basic principles of electromagnetic devices operation which arergestg
fix the leakage of gas are discussed, coil magnetic field interaction created by the measured
current with a steel core is described.

Key words: electromagnetic systems, fixed coils, spiral spring, magnetic field, steel
core.
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Abstract. Methods of working with practical and mathematical computer programs using
software and hardware complexes and information and computer technology, facilitate and
develop the formation of pfessional and special disciplines.
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Cktemr , Ldzj SIstetsdzH ' C'"sOfIsOtc 3 OLEZHO BOW' L HT )
XNnN24ifm d' v W0O2dzH Otcr .mcd Sjwj22ls’ dzlz® dzgj dd B
BSEd&ZzOHT, MtsdzH' YIsOdz sSlsOdcH T to ] QUL Is s tEH QzG j By  ds@ € B

WO2dzH Ote™ dg" W Y" ) Olsr dzv O ftosetcORBBOMZ v Is s dzr Yy
Mathcadi s 6 T &3¢ " dgH " CIsj to'
Mat hcad SCtditf! slsjtcH] Wstezgzd&zOdzOtcHr B OMIsOY vy
YOteOf O2r d@3 S Odz! Ckdzv IststcH™ WOB tcdg' pddz] O Ry das OH J
hr DOtt® OdzOHT ;
CEBJ2LS " hIsjteaj
Isi wh' LH" ClsjteH’ M
dpdz' dz jMiflsjlzey;
Isf WHj zdzj teH " h jhz;
YOtcOf O2" d@g BEdz" jCIsjteH' '  CIsjkz;
WdLdCOdzr'y jMmiflsjteH™ hr oOlk;
WedzC ydw dzOteHr W ctcOWdCIsjte' dz s"wor Lz (2D, 3D).

C E:
J J

Is d
flsdlkz;
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146 LG s fg™ &l Iy s®tcdzj dz

Mat hCad isfi@] BHs® ddzlsjteW j2MmCj dJ. 1] ODH Ot dzO
YOdz dqdzlsj teW j 2 Mis Isd L "DOHT . Mat hCad ddzlsj teW j 2

dﬂ B

dz
YUz i 02 BOSIsOtT
- AU OZHOte ( Standa@t, §°"h"dzHjlz, mat h)

Mathcadilsr & Y OO O2" d&3 Yy "te’ dz' 3"
Standart, Formatting YyY"tcOdzHOtt SOYISOMmr dzH O

D-BE &SGRV @ e = &Dml
[Normal leriaI vlm v]:B I g:

2_
5—

Math kOYkOM HO SdO&ZOMNyY Od Y"©OdH O CEdj ¢
"hEd OomrEryddy) . (2

2C jmis
1dSCIstscte D" Odz D"tCOdHT W 3 dz
Calculator (Kanbkynsrop) 33?'233‘& dzéitH@dj? glsr’ilztgd%W s
E Graph (I'paduxka) JéDU,;?DW débit brwOr
Matrix (Marpuisi) l S sstedzOte d3j dz d3
[E] Evaluation (Bbruucnenus) {S ‘1;, SZ:B 'Ogls E ctls 52@2; ? dz
@] Calculus (Mcuucnenue) vbkr dzgH, ddzlsj ctcO
‘= Boolean (bynega) [ 56dSOd ¥ 61ji0
I‘:;gf;;g“‘i“g (Tporpannyin- l b b OBBOROL
' Greek (I'peueckuii andaput) L€jC pd fBd"
Symbolic (CumBonsl) %g ?33 LSSGZ: r Y ] fézgu g I;
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r"d3" misr v st dzgH Odzz Isptels’ B

Dete y"§ dz"fy O B2 dzh O BB jotb ‘datedn i digd fhic Hizu M@t '
d ¢ dgh VB n@'dadze j dz  d3p dzHS, jtdn Isfizk) fn © Grfrdzn fipc@@u dz2© ] te ‘7 dze § dz
BpdzH J 6 dzu M2 OMmr .

R1

1

}TH I:lﬁm I;r R2 R1 ‘lr” |;1[HR3 I;r R2

E(P E2 E1 E9

1-m" dzB ©O. - dzB ©O.

3" dze O.
3C i Mmisy.
3 StHiIsry ydy te

) 1, | 2, | R1 R2 R3
1 12 6 209 129 508
2 20 8 309 508 209
3 10 30 808 409 149
4 24 12 409 309 159
5 12 8 209 109 109
6 24 20 339 509 209
7 8 10 508 209 109
8 30 40 509 409 209
9 18 24 429 339 309
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( MCjlskz.

11) ¢Col or and Codece tcOHdtst dzj d3d dzlsils j toH * d3
fteetcOBRBOM COt@iYs'dyr ydf toj L gtesizdzOdzH Y WO fizOP dzkz .

[r MOdzr =5 5 @kt ls)

A Color and Code 10.6 —

Dalin  Snementel  Cepenc  Kanekynatop Cnpasodsble gaddele  Cnpaska  [MAPTHEPHI

01 3 4 ||== 4F 4 ||[Z BR
B ONPENENEHYE YN PE3HCTOPOR 110 3x KOMIOBOM MAPKMPOBKE |
alx
+ MNepeai Bropaa TpeTEA HYeTeepTad
METKS METHS METHS METHS
_H_
0
# 1 1 1
L 2 2 2
- 3 3 3
= 4 4 4
5 5 5
B 6 6 6
I 7 7 [}
=) 8 8 8
9 9 9

PE3YNbTAT : 5 OmM

v Of i taMe@&@.hcad 2000 Professional Cosazf + 6 Isjt
fO2HO&OdZ § CltH] &S szl Ctetcy s K @ds | BIgzfils | 2

O) sEth' dzifm CdzlsztcdzOtc B is@j df ©dzlf)l tdaz'Oxlz" Is 1B & Is
lk)B OD T Isls Ot dz O&f Is ©

B) s tdzlslkztedz sYls

9) UJWHJE&J& )
flosGteORBOMT Otey r dz

G) Cedzlsztedzr y |
S OtcdBOY IsOtcH OO0 dzgOY Is

wL@wwas$@mmwmwmQWHmm¢gm
jfm"dz Mathcad 2000 Prof
izl sdzlskztcdzr ¥ IBYISOtGHT
dzd dzOVY Is T sSsYIsOteH ™ W Ote
Is 5§ JsiPlsHCE U 0 uddz .dz [0 v sOf ,

z ;
O]
In2
h
D
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[ Olsj tc XQdz'I

dz® | dyzdzdzts o Oy d tsdzdz’ |

JiNHEzdzOLhe &SR d Pl ¢ sdif jftoy dazdiff @ Pa @ u s
Isjrdesdztse dd dzO Istc OdxiltBtstc l9j4:.

dc
ROdBL tKa Q dz

2kt ls.
Cdif ' ¢ lsj ted

UJWHJ Zdz] te
¢

NN2iMm d d&Olsted yodz Yy DH'
KOl BOISIL P" K teBGE igOBOM

Oy " &

ﬁ Mathcad Professional - [1-TOMN GAXA.

@ File Edit View Insert Format Math Symbolics Window Help

DEE &LV 3 e = 2 A= <8 e
[Marmal v |faial ~jn ~||B 1 ul|===|iz:=
El=8 E2=10 Rl=5 R2=20 R3= 10 Math [
RI+R2 -R2 A A+ [
M= . R M| =350 = [g <2
R2 R2+R3 2 ap
+
El -R2
Ml =
E2 R2 +R3 [M1] = 440 Matrix =]
B %, 5 Ix]
2 a3 T
M2 = RI+R2 El |:\_,1_2| = 410 i M M
-R2 E2 F. #x% By
M1 M2
Ik = Pat] [k = 1.257 2k = e 2k = 1.171
|:VI| |:\,-[| Calculator @
i ome =]
I1=1Ilk 11 = 1257 In & " %" e
2
2= Ik - 12k 12 = 0.086 by ™ () x* [
tan ¥ 8 8 /
I3 = 2k 3= 1171 el n
sn 1 2 3 +
1I-12-13=0 . .0 - =
I1°R1 + [2°R2 + I3?R3 = 21.771
El1-I1+E2-13=21.771
4 [

Press F1 for help.

ACiMmisd . (Miflsdilz depilsdyd dzj e

11, ¢ 12, ¢ '3, ¢

1,257 0,086 1,171

CI[JR[U
[1] ¢RBjltse ¢.D., ¢odkjilbsoO c. dpdigsORBOVERD DO.5 . ¢ .
21 jHjbBjCt9 0O r. 1. CdzjSltetslsjndzd S Oczr Vi 3dsYaster{.w dz' v d
Bls jted d38 O o C dg S it Sbsgjfrpodef SAEY dz L dstelyn @dp® gzrdy € 3 " d3" fl
Ste’ dzH O DO OtdzOzOOdz pDH' flsj Bj oz ¢ dg" My Ok ot 7 Bz KBS j dzls

[4]u.d .
LYd B dz 2

¢ dzv B

[5]1f 0C Otetse [ .

190, - 1.

[6]} tots ¢ tc GDdfogaNdw ®]j [http: /olor@ndipderu
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c J r51.3.

4. 9. 14 M W02 WoBls POARFB O2 Y L
Doy lds® Ols' dzghi OD' Dr L' dZsteH O d3j dsdzj S jlsls' € kdzd o j tof
Aip_Kundyz@mail.ru

fovrfovrsd[ 3D 01 0JRrRY CJrfrrvuvrtwr S5{[rérv
sdf¥?ouvrtJws 10210t fofoduzr OLJr oL v
j G G

OYHOI[@Is ] B3OIsd S Odzr v J W dzj BEM d&BH j tc' dz
OdzOdzD Odz dZOIS ] BOISJC Oz ¥ OdZOdzdL BEtSdZ' f ISOB' dZOH '
sOB Iz, sfyr dzll SIsjHjG WizdzC ydw dzd ¥y rdalzy Gz 4 Isv tzdzd
dzh Clsjdzj o', d' &z den Cilsifm’', OMdBYIstslsOdzOte™ ¥ D dzj

sil2" dH' @ MmMEkede§ gd v, L CMstej dGgzds dzll S Isj "', I
Jqdzlsj cteOdz, ' dzz dzll €Is§ Mm" .

¢ dzdzs s Ofynfdlzgd &3 dL thdeso dz" = ©OL H jJdifBle] d3dsldjudy A
OdzOdzd L Hdzv dMMmdzj Hise OdzdwY WEkdSyd?2. 1 daj 2 d mmdz]
LdzOyd dedd WwhkdCydd of el djddd jnic® gy scal ekl ne'd
ssy¢d dqLedsBO, d OMdiflssilsr .

sdzge yjor j wWigdsS ay@v, Istsyl kst fMmdftotp Rzz©o O, dzj s
ddzs j ctcOdz, bsy¢d dLedsO.

Abstract. One of the main sections of mathematics is mathematical analysis for the study
of functions. It examines the questions: find the extremum point, the value of the function at this
point ofcalculation, the definition of the properties of the function, ie, the point of discontinuity,
the bend point, and the asymptote.

Key words: function, extremum point, break points, indefinite integral, bending points.

st ! s Isj tedz’ € Is § AvdzsizRyc{dsdeden r € -8B JO10 @ @ISO Ay
Bl BS " dzH ' Clsj o o dtelszOdz' H' ZzOB tstcOIststcd Vv dzOte, (
ddzls j todzj Is yn22j M, Bzdz' sddBBjHJO, L dzj ClstetsdaH " )
Bjdzjden ' dz' ¢ dz Otlsls' OH' Oz B Ot O r dzr Y "LHJ
DOL OY fi 4y dzHsEz ‘M dz OY Y OtcOlslsOdzH " tokz B' dz' a3
rlskh ™ d&zOtcH™ W DH' ' flsjdi3gj dz' ¢ BYE HjWeEj2 dz Y Odls
 tstor dzH Ot dzH © B s dzO" Oy &' 00Odz' GZHjteH' SCpf' s’
dzr BH'" YOV Hfc@E @lsls OdzH ™ tckz Oty dz@ XY OdzH OdzH ' kDO
rlsk ftosyjm dzHj dBed sddi3jHdO djdz 1 dzj ClstotsdzH T
2HOZOdz f Olsy Oter dzOIs™ dz EL " dgH ' € Y " AR MisOtH "
j dzfpd dzn " dz' S8 W SO0’ daJjAEIYIRT telz D dgj O IS @iz @ Lo
stsdzH" YIsOdz Y S5D00Oter syk tstr dzH Oter dzH O dBOIsj B3OS
OY' s lsOdzOB" dzgO@ MO2 B ' dz' i3 Bjtej BIsT tor ff, BOIs j d
DHJ dzd § Is”’ YOdzr f sOMmy Odeg, EL BJls' dghj ®©@Bdazdzjlgls™,
"dz" BH' MlskzH jdzlsls' HOWELdZzOf hr ODOtlkzDO Ltstc Ildzj iy
OB dDOIs Y "Br dzf lsOter a3 dz LOUH' dz@f YIsOter dz' W
1 Ctsdetsd3d S Odzr ¥ 3 D dgj Ddzj zdigj Isls* € L jtelslsjkzdzj toH ' W
OfMYf Q2 H['OIs ] BOKJCO HO s -WOB &#OfgE' ¥ i @dzrdrz® @ 20020

[ro0dz GLO2, bdzdo jtemdlsjlslsjteHj B3OBOdzH OtsH
BOBOdzdz W L jtelslsjbkh* dz' ¢ ypdzgj tSYrilskhr &y BOD' Isis
DOL ' 8O®BOdz kOkOB' dzO MO2 JOVYHELHOIs Is ryys dzHISOjdZrizts dy
ROl j BOIJS Ok v jMmjfkjten' Maple Cts&f'slkjtd ¢
¥pDdzagj " wWODO2 dz .

WS H GG
-0 Q<<

2
a3
B
Is
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MapleB ' dz' o3 d3j dz Isj ~ded € Odz" VW, 0" dz" dgdz' ¥ Dte Isll todz
iMmdfdlsjteH’ Qo IstsdBOIsIsT SinteHj M jhE&PROBERZOFWOd OL®
124 m

,[OLSJd30lsq’QOdzr Jv de'Lag BEMd d@3Hjte' dz' W B ' f
BOIsj BOIsSd S Odzr' v OdzOdzdL BBdZ' f ISOB"™ dzZOH' . [dzgH O W Ekd
dzIIQISJHJG‘ wlzdzguq’w Bodz' dz2 jMiflsjkz, Whddzu§hsj tzPigt
d'dzkz dan CiIsj M’ OfnMd B sslsOdzOter ybpdej Is. B. M "teOYIsO
Mapl e N2 § M da v BOIsj BOISISC Odzr v O0dzOdzdL JMmd s
singular-j to j §h J dzllle;dz;te‘dz s OB Iz;
extrema W z dz€ yd v dz 1 CMistej dBzd3 dall CIsj dzj o' dz sOB E;

fsolve(dlff(F(x)) sk dzH dzj sPw Hif Odr §, ; Bdded Bz dz s OB Ock
diff(F(X))-% 2 dzS yd v dz' " bzlz s @B &z ;

int (F(x)- % Izszuq’ B Jdzsj CeOdzH O B L ;

imit (F(X),x)-" j SIs° sOB k;

iscont(F(x),x=a.b} % zdzC yqwadzr HLH' SM' LH' CCj Ljtekljlk;
maximize(F)»r W 2 dzS ydw dzr v jw NS jdz dspdz dz sOB Iz;
minimize(F(x)-% 2 dzS ygdwdzr w jw €' h ' kpdz' dz kOB E;

(dzH' MOl j §O0Cjls' dzHj WEdydqwder w hje"dz JjMmitflsjk

. . + 1-1
1. z4ClIs an“nljggji/%—

MOtel J X IfR)Y ozlzmy g v Odizn WIs j ' dzgnje ' M je " dz JMmitfls
WEdeC ydw dzOtcH" Yy tsdzH OdzOdzr L .
limit(f, x=a);
Limit(f, x=a);
limit(f, x=a,dir);
Limit(f, x=a,dir);
Mapl e YN22jM  dHj "N jCls' IsOBlkz 1h"  dz IsedsjdzHjc" Hj 2
BOIS" ed3OM" dz BOM" f, dedblsdyJ dz@ Od&zOd3" L .

= —a -8 -9

[sapt(x) + sartix — 1) — 1] x=1\|

sn:lrt{:x(2 — 1] J

= f:'.??sx'.t[

r - P

1 [fr ZO2h O Bjte' dzGjdz gl ClsjdzjteHjc& ' Iskr dgH' dzOtGH '

o= dzj}"[ [2;:3 — i-x‘\l, x“l
K] B -
4
S = o
| = sier(x = 1, 25) . everdf ([ 25)
<. aasasana’
[ ==
= dz;ff({xB 4+ 6 x — 1), x)
32 4+ 6
[ = srehs(x =0, 23) : evrdf ([ 23)
[
[==
= dAEFF((sapt (4 -x — 1)), x)
=2
e x — 1
[ = sielas(x = 1, 28] : evarif (23]
1. 154700559

1 ¢dz’ Y sOdkzdsODOdz dzls j cteOckzH OtcH' jMjtflsjkcj BEd&OH
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[ C 2o 1nput ~ ) | Times Mew Roman (=2 - B jag =

_> z'.iz.t[(x3 —+ 2-szgrt(x) + sin(x) — 3x], x]

2 @D = i
= i=

BT S - = _ 3
5 x4+ 5 P cos(x) n(3)
. 2 1
= deed — — cos(x) + ———— + 19 |, x
x sort(x)
2In(x) — sin(x) + 2./ x + 19 x
[ >

= m:[ [M]x]
1 + sin®(x)
1 + sin(x)2)

LR
¥

(G )
(3 — 7x+ 3)

z&zf([f-sqrt(xB — 1]] x]
%(x— N2 +x+1)J2—1

=X Lgnox+t ; Wz dzC Wrg—_'fdzgg tOdzr O Q0"
T vy > 4SII’]2X+3COSZX CcOsX, dz¢ yd > ZH@ dzH
ch Jw ndkz¢jdz 3spdz' dz IsOBlkz ¢ jtj €.
[ ve| (£ _ sm(2x) 1 _ -5 &
> mmmxze[[ : 7 + : (coz(x)) cns[xj],x— 5 2]
1
4
. x  smfd-x) c:ns[x]z _ J __ T 1]
> mamzzg[[ > p + cos(x) |, x= >3
L
4

T f=-X+X+1 ¥ S ydwmr dr W L Chlstej dszds dzll Slsj dzj 6

L 1) ) £ 1]
> £(X) :=—X"2+2%x+1; -

iy S, R |
> diff (LX) x).;

—2 X422
> solve (-2*x+2=0,x) ;
1
> subs (- (372)+2*(-3)+1) ; subs(272+2*2+1) ;
-14
9

> subs (- (1) "2+2%*1+1) ;

2
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[ dzH sfr WkdSydwdr v cwO%dCOd v $jMme  d d Mapl

> with(plots): a:=plot ({-x"2+2*x+1,2} ,x=—4. .4 ,y=—4..6) :
b:=plot([1l,vy,y=-6..2], color=red):
> display([a,bl) ;
Ein

x=1, y=2dzll S s} dzj o' dz' W fEsHodfSapdsishp e’ W 5O S iy dslz o5 il €

§x+4 Xx<-1

1 y=ix’+2 -1-5¢0, xpl WkdSydwhrd w L' & Ml didls
Lox 1¢ x

NDdzj CGLOWdcE' dz MOd W' LHOL.

> y:=piecewise(x<-1,x+4 ,x>=—-1 and x<1,x"2+2 x>=1, 2%x);
x+4 x -1
R
Y=l1x"+2 l=xandx <1
2x 1=x
> limit(y,x=-1,right) limit(v,x=-1,1left)
3
3
> limit(y,x=1,right) ;1limit(y,x=1,1left)
2
3
> plot(y,x=-2. .2, ,discont=true,color=black,thickness=2) ;
4
3.5

§ x=2-t*, y=2*-t* &g jC ydfr Y'Y OkHOd d SOB' Wr L |
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[ || [0] 4 | 2]
[> x:i=t-—>(2%t-t"2) ;y:—t->2%L£"2-+t"3
5=l =>80— 50

| el =B85
[> plot([x(t),v(t),t—5..5],x—2..2,-2..2);

2

g4

2 1 g 1 2

[> dint (w(t)*diff(x(t),t),t=2..0);

r= 1

Oz O :
15

h d Hj Isd' ®&H' BE§ CjdiH'. wjiBjB', ”$g

B
bdeS ydWw dzr W, Gdr W Iskrdm' WedSydwm dr v ctoW
Mjifl' v d&OYI' dYydeilzj swOAX beBEBHL. X § el cipMjdz H

1 "dz BOODHOdZORZOd&ZOtGH ' fO2HOEOd § "' M X OMC
J

ddzg jdz tsykhrdzr w, Mmsikzunjdalsls' w 30§ BBOIsdS O b dz

L

Y

G

rLrOkhr dzr Or dz Olslsr tkEkDO Lt ' Y{fOd d Ide
ODHOLZOBOCO" dzH O Isj ¢  dz@ daljulgfiiplzr  ftsjdss Isiisj jdiz H
FdzS ydw dzOteHr W cteOWdSlsjte' dz CeEtdzj ' IlitcHj MO
sdzOH " .

d
o
dz

W =E=EW< N ==

CIrriRrR[U

[1] sHodySCts0 [ . ¢. B@BOIs | B3O Mdple@ . dzd . §¢ & defishoitdsozl @2)5019.3 .
| Ostcsmaple6d.. t jhjdedd LOHOY Jf -H2&mr0ddSd. wl B,

[2] 1.1 [ 1 Md&plsezsd/ 10 o dBOIjBZOIdej, WdLdS¢) o mMfgp tcO
2006:7 2 0 f.

B] ¢f Osj BOISdSCO ypdzgy WdLdCOe NEkEtedOd . -~ 3, 2002
BIBE dzH' Clsjite’ dz § O2HOEZOMZEZ e .

4 1. . uv"tBOjo., DHD.DHOddBO2YT" LT . rqwwgdtjdydOdHr’

Dr L dzstcH®O® 2013y, 152 B.
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a{ sARC -~ 5

RIVJ I OARS VL3 ¥ LIrmfr3 1 Jti1o1vRrRYOARR P rptorl N
1t JArueud

Ufrs 656.13+621.43+681.518

R. 1. 1d Uz . 20 sbz§ s 2 ¢
mj emsde S O esMmizH Otcmise j dzdzOW BsteMS OW OCOH§ Bi3d
‘MOte! CsoMCd2 dzOY( ts dzCH telis >R dz' O Iskisdigfses jdtetfn ftitsj Is, . mOfts
¥ sdeB OMMC OV dZ2OydtsdzOdz' dzOW OCOHJ BBdw Mistetsdlsj dz' flse O
gritsuk_iv@uk.net "volfo49@mail.ry ‘yuri.gritsuk@gmail.com

ViRV URE RUASETOARIAVILSL ULt Of L0l 8T
fLvrRofTRLVLO 300 0frotf) vimrRYyras{il wfluvfCcn
ATIRULITOVRC Ve[ JIRE CsulJUuouoArRR 11 8[OoY(

¢pluffovrRIRI LI O L IM vidredl JTv13m wirreuvl

b ez s Oy O MM BsIs toj dzf o 5L d3tsy dats fyls f tod d3d daj dac
flesctcOBBscts Cdf dj MO dtddlsstedde® Hdv ¢ &Of
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Abstract. The possibilities of application of the information program complex of
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Abstract. The article considers the problem of @@hining the coefficient of stability
way, through the determination of the torque precipices intermediate rail fasteners with the use
of an automated method based on the load of diagnostics with application of load of the complex
SPM18 and its analogs.

Based on previously completed research, we developed a method of calculation of
stability of the path by the example of continuous welded rail lashes, through the increase in
temperature of rail lashes, allowed by the stability condition of the path agiaénselease of
which considers the current value of the torque precipices.

Key words. load diagnostics fasteners; the magnitude of the tightening of fasteners;
retention capacity of rail fastenings; the probability of a safe operation; weldless weglgtse
path.
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¢ bstract. The article outlines the basics of logistics principles for the production activity
of the sea terminal, which is the most important link in the logistics chain, when transiting cargo
flows from sea to rail.
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Abstract. The analysis of logistics chain of cargo delivery by transport systems of the
Republic of Kazakhstan is given in the article. In particular, freiggiivery by transport
logistics companies in containers is considered.
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¢ b s t rThecatticle is devoted to modeling of provision of consignors' requests with
rolling stock by means of Petri nets. The analysis of the adequacy of the proposed mathematical
model was made in the article. Conclusions about the possibilities of furtheaaippl of the
developed model were made.
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Abstract. To organize interaction in a single publishing and printing space, an increasing
role is played by information flows based on the use of modern polygraphic telematics systems
that create the basis for virtualization of the publishing and printing busiDéggal printing
production technologies are replacing the traditional ones and have great prospects in attracting
new consumer groups in various spheres of the economy.

Key words: transport telematics, telematics, transport, navigation, fleet managgemen
remote diagnostics, automotive telematics, telecommunication technologies, telematic systems.
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Abstract. The article is devoted to innovative technologies that help to reduce labor
intensity, and increase labor productivity and safety of train traffic. The systems of our Republic
and the countries of the distant and near abroad are compared.
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An analysis of the systems is underway, thanks to which the railway transport of
Kazakhstan can become competitive in the ITC system of the countries of Central Asia.

Key words: transport, cargo turnover, control, transportation, monitoring, innovation,
railway transport, rolling stock
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¢ bstract. Every day, onthe world and regional markets, there are various offers of
numerous transport companies. Each of them, in the struggle for customers and profit, tries to
offer numerous quantities of services and goods. But without logistics, the consumer will not
receive his order. That is why, logistics is responsible for: cargo transportation, office and
apartment transfers, transport rental and forwarding. As in the whole world, and in Kazakhstan,
logistics is rapidly gaining momentum. In addition to exports and imptre republic has the
status of a transit country, through which millions of tons of cargo per million tons pass
annually. In this article the main directions, advantages, disadvantages and their solutions to
transit through Kazakhstan are considered.

Key words: transit, transport, logistics, integration, economy, point, borders, directions,
tasks, potential.
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Abstract. In this article are investigated the factors whicleetfithe labor market, and
also the price of working force, development of the entrepreneur activity.

Key words: labor market, working force, entrepreneurship, employment.
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Abstract. This article examines the main actors in the food supply chain, their rades a
challenges that they face. Also, the whole process of converting raw materials into food ready for
consumption is describemhd challenges at each stag&ée author of the article touched upon
the importance of establishing logistic processesiatndduction of the latest technologies to
solve the main problems, which all the actors of the food supply chain face

Key words: food supply chain, producers, distributors, retailers, hospitality sector,
consumers, blockchain
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Abstract. Provides effective learning process in the conditions of rapid development of
innovative technologies.

Key words: it is important to work with highlyinnovative programs and projects to
prepare highly qualified specialists who will be able to fully meet the requirements of market
makers.
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Abstract. This article describes the organization of marketing services in trade

Key words: market trade, marketing concept, operational marketing, strategic marketing,
organization.
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Abstract. In this article are described the importance of the consultant's communication
competence in the agricultural extension system.

Key words: consultant, communication competence, agricultural extension, efficiency.
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TRENDS IN SOCIAL ADVERTISING IN PUBLIC ADMINISTRATION

Abstract. The article describes the concept of social advertisjrigo defines the
mission of social advertising and its main directions for the development of the social advertising
market. A brief outline of the social advertising history is given and the bapoe of
entrepreneurs' participation in social advertising is shown.

Key words: advertising, social advertising, social values, civil society, government,
government, social problems.
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Advertising has firmly entered the life of modern society. We encounter it everywhere:
on the way to work or study, sitting at home in front of the TV, listening to the radio, wherever
we are, we see or hear advertisementsQhle of the main subjects in the formation of social
advertising is the state. It establishes ruledbe laws regulating social advertising from the
moment of creation to its promotion into society, because it is the state that is responsible for
caring br citizens, educating them, and, consequently, disseminating socially significant
information. The tasks of social advertising are formulated as follows: shaping public opinion,
drawing attention to pressing issues of public life and changing the modéurofn
behavior [2].

Advertising increasingly began to be used to address the acute social problems that arise
in modern society. Social advertising today goes beyond economic objectives and aims at
achieving more harmonious relationstive society, popularizing a healthy lifestyle, supporting
unprotected strata of the population, fighting poverty, crime, environmental pollution and many
other equally important goals [3]. In addition, social advertising can never be placed on one
stand, ¢aflet, etc. with commercial advertising. And its last minus can be considered the fact that
it will not be possible to evaluate its effectiveness.

The theoretical basis of the article was the works of domestic and foreign scientists and
the conclusions cdained therein on the following issues:

- The role of communication in the development of the information society (E. Giddens,
N. Luman, F. Uebster, D. Bell, M. Kastels, N. Viner);

- Advertising and people (G.M. Maklyuen, F. Uebster, J. Briant, R. HalriN,
Fedotova, F.l. Sharkov, A.A. Romanov, O.A. Feofanov);
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- Social advertising, social, historical and cultural factors (V.V. Uchenova, V.A.
Evstafiev, N. Ghagan, R.V. Krupnov);

- Advertising, social processes and connection practices (O.0. Savelidat)df, A.R.
Andreasen, R. Barta, J. Meyers, D.A. Aaker, M. Shadson, J. Dyer, V. Lace and S. Dzhelli);

- Social policy and social advertising (V.N. Yarskaya, A.F. Xramcov, E.L. Xolostova,
L.I. Yakobson, M. Xill, R. Barker).

According to the author E. Giddn s , ARSoci al advertising i s
focused on drawing attention to the most pressing problems of society and its moral values,
aimed at actwualization of problems of soci et

Consequently, the purpose of this article is to describectimcept of social advertising
and its mission and direction of development of the social advertising market [5].

Social advertising can play the most important role in the implementation of the social
policy of the state, which is expedient to understapw the activities of state and public
institutions harmonize the interests of various social groups and-®ogtorial communities in
all spheres of human life, ensuring the coordination of the interests of these groups with the
interests of the indidual and the longerm goals of society as a whole.

The mission of social advertising is to change the behavioral model of society. The goal
of social advertising is "to change the attitude of the public to any problem, and in the long term
- to create ne& social values [6]. It is designed to promote a certain way of life and encourage
specific actions.

It should be emphasized that it is the integrative understanding of social policy that
allows one to show most fully the unity of the problem field of @logiolicy and social
advertising. Since integrative reading of social policy emphasizes two principles: the prevention
of social risks and the activation of human resources. These aspects are also the main themes of
social advertising communications arouhd world.

The task of government bodies in the context of economic and social reforms is not only
a continuous systemic work to develop the management mechanism in the provision of state
social guarantees to certain categories of citizens eligible @walssupport measures, but also
timely information support of the population in order to create conditions for ensuring social
protection proactive character [7].

In conclusion, social advertising is certainly necessary as a means of preventing
dependenceDne of the main information flows in the modern world is advertising. The strength
of the impact of advertising information is practically unrivaled: it is created to form the mood,
opinion and behavior of an individual, groups of people or the wholetgabiat is necessary to
the advertiser.

Thus, in the conditions of the development of democracy and the formation of civil
society, there is a need for mutually beneficial cooperation between public policy and the social
sphere. Concern for the publidavorable attitude to the activities of government bodies, the
development of a diverse culture of the population, the necessary changes in values, attitudes of
society and the implementation of policies and their influence through such tools as social
adwertising are the key to the success and effectiveness of interaction between the state and
society, state and neand hence the functioning of public policy in general [8].
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Abstract. This article examines the problems of unemployment and their impact on the
economy of the Republic of Kazakhstan. The analysis of the main-scaimic indicators is
given.
Key words: unenployment, wage, labor market, work force.
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Abstract. This article describes the achievements and problems of agriculture, as well as
the importance of secondary sowing to improve economic efficiency ancedosarsecurity.
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Abstract. The article deals with the development of railway transpQriestions of
development of higilspeed and highpeed traffic, increase of speeds of movement of passenger
trains, level and quality of passenger traffic on railway transport. The implementation of the
program measures will ensure the improvement of tahs|inks, create more attractive
conditions for passengers, improve the comfort and safety of passenger traffic, reduce travel
time.

Key words: long-haul freight trains, investment in rail transport, puiplicvzate
partnerships, higspeed and higbpeedraffic.
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Abstract. The article considers the problems of crime in railway transport. Problems of
logistics in the development of the Republic of Kazakhstan, the disclosed facts and ways to solve
them.

Key words: railway transport, a crime, industrial infrastructure, transport services
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Abstract. The report provides an overview of optical sensors, suitable for use in
automatic control systems of current collectors. Features of application, advantages and
prospects of nitroduction of optical sensors on modern higpleed current collectors are
considered.

Key words: sensor, pantograph, automatic control system, contact force.
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Abstract. The results of modernization specialized installations and electromechanical
wear experimental studies of curraxarrying monorail devices couples on a modernized stand
are given in the article. dhaped curves are constructed from the results obtaioedhe
mechanical and electrical components of the wear process. The upgraded stand allows to take
into account the influence on the wear process of the typical factors for the real operating
conditions of the current collector and current conductor.
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Abstract. The Concepts adopted in this article provide for aspects of greenhouse gas
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Kazakhstan to a "Green economy".
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IMPROVEMENT OF THE PROCESS OF DISTRIBUTING BINDER MATERIALS IN
ROAD CONSTRUCTION

Abstract. In work analyzes the problem of storage, delivery and distribution of organic
binders for the construction of asphalt layers of wear. The influehearious factors on the
cooling of organic binders during transportation is investigated. The influence of the location of
the ramp with nozzles on the uniformity of the distribution of the binder material in surface
treatment.
Key words: road construabn, asphalt concrete coating, surface treatment, bitumen.
¢ dzdzts Is Oy d c.0OB SIS § B ZO ftosOdzOdzdL Jtetso OdzO  tetsB
OmMftej HJ dzj dzdv Bt Odzdyd MSdm oavwyEMPdr HAY Mbietsdls
Mihdzy His Odaets o dzd W dzd | tcOL dzd ydz" = WOCItsttse zO0
tesyj MMj IteOdeml s twl@dads so@idgdvWded jrR fdjiHtsdzts Y j dzd v 6 Oc
HdeStetsH detsis! wWOMtejHdzj dzgdw oWy Bkh jets OIS ted OdzO
sdzé yjor d A tzts & & ozts § MsesdIsj dzv Milse 5, OfmwW Odzt |
fso jton dzEMisdzOY BKOBESISSE O, BJIskZdA.
bYHOIYr®d 3" MisO OMmW Odzy '"sts'BQe'lsfty dzHYrOB OIsls Oter dz" W Is
StecOdzd C Odzr v Is"lsyr te dB3OIsj tcd OdzH OtcH ' Moy lsOkz, N4 ls
3 O O dz0 O dz. v Ofmr BOZHOEZ NHHjte' " dgH j & ° St Odzd ¢ Odz" )
Dtec Islitcdz WOSCItStedzOtHT W T Y Odz jlk' L Jjtlsls]j dzej da.
Ul 2" dzH " oyfipEla HYjUtds T dzr iy, OMmMW Odz! ssB jIstsdgH™ OB
Bdlskd3.

The most common type of improved pavement in Russia and abroad is asphalt concrete
pavement, arranged with the use of oil road bitumen. The leading area of bitumen application is
road castruction and repair.

One of the most important conditions for improving the durability of asphalt coatings is
the preservation of the properties of bitumen and the right choice of them, taking into account the
operating conditions.

A significant increas in the production and consumption of bitumen, as well as
increasing the requirements for their quality, strongly require a mordepth and
comprehensive study of the organization of delivery, storage and use of organic binders in road
construction.

Therefore, the problem of improving the quality of road bitumen, the solution of which
will increase the service life of asphalt pavements and improve the efficiency of their
construction and repair.

In recent time increasingly popular for regenerative repairoads acquires a surface
treatment. This is a method of creating a rough surface of the coating and the device layers of
wear and protective layers by filling on the basis of a thin layer of organic binder, distribution of
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high-grade crushed stone aitd compaction. In many countries surface treatment called Chip
Seals’ gravel protective (insulating) layers [1, p. 350].

There are three types of surface treatment:

A single or simple treatment with at doub
allocate the largest fraction of gravel, rolled using a roller, after that distribute a smaller fraction
of crushed rock and compacted. Used on roads with high speed cars, the thickness of the layer
should be 3Acm;

A simple treat me.nThe sarface bfytheecoating distridutei aclarge
fraction of gravel, then poured a binder, distribute a small fraction of gravel and compacted.
Applies to inhomogeneous smoothness of the basis for alignment and a certain enhance;

* double surface treatmenr double "sandwich"type surface treatment. On the first layer
of the binder distribute a large fraction of crushed stone and compacted. Then pour the second
layer of the binder, distribute the smallest fraction of crushed stone and compacted. The
thickness of the layer is-83 cm [1, p. 352].

The classic variant of the technological scheme of the device for the surface treatment
includes three separate pieces of equipment: asphalt distributor, webprosperity and packer roller.
Combining three pieces of epment in one can improve the quality of surface treatment,
improve its uniformity and significantly reduce the cost of work performed.

Bitumencrushed stone distributor (figure 1) is a road train consisting of an automobile
tractor KAMAZ-65116 and a senii trailer, on the frame of which a set of equipment is
installed: a bitumen tank, bitumen communication with a bitumen dispenser and a bitumen
pump, a crushed stone storage bin, a crushed stone distributor, a crushed stone seal, a loading
mechanism, an @pator's working platform.

Basic fractor
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Figure 1i General view of bitumerushed stone distributor

During the delivery of liquid bitumen to the place of work, it is cooled, becomes viscous
and unsuitable for higquality spraying. In this regard, there is a needse a variety of thermal
insulation materials, such as polyurethane foam or mineral wool.

Below is a technique for determining the intensity of cooling bitumen during
transportation, depending on the thermal insulation material used.
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The intensity of coling of bitumen in a cylindrical tank of autotumen carrier or
baumaschinenservice can be determined according to the following formula

o=
m, G,

whereQV - the amount of heat released by the bitumen during coolindTkJ: bitumen

(1)

mass, kgt , 1 specific heat of the bitumeny, =2, 2kJ .
° (kgQw |

Q, :%, 2)

s

The density of bitumen at 20 r 2°=1023 kg/m [2, p. 27]. Then the relative density will
be 1,023 and at t=1604 is determined by the equation [3, p. 136]:

d? =1000 @ ©f, 20)) ©)
d*°=1000 (1,023 ©,000515(160 20)) S5@P 71

Then the mass of bitumen will be:
m,=d;* Q,, (4)

where VH - the volume of the tank, on condition will be 6 3m
m, =950,9 ® 5705,4g

Heat transfer through a multilayer wall. In this case, we consider 4atwo, cylindrical
wall. Diameters and thermal conductivity coefficients of individual layers are known (figure 2).

At

7%

Figure 2i Scheme of distribution of temperatures in a single layer
and multtlayered walls

The temperature of hot; and coldt; environment also known. The heat transfer
coefficient from the hot medium sidg @d from the coldsurfacea,, temperatures, tz, ts and

t4 are unknown (Figure 2).
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At the steadystate thermal condition of the system, the temperature head in each layer is
determined:

é q d

it-t, =——In=2
& _q 7 2p0O4 d,
ItG'tl Qd 1 q d
% P& -, ==t 6)
Tt-t, =9 |9 1 2p04 4
[+ ° 200/ d, Lt =
i ' " pad,

The sum of these temperature pressures is the total temperature head. Folding the left and
right parts of the system of equations (above), we have:

941 1,d, 1,.d, 1 d 1
=— +—In —

t,-t T -2 4+ In2 ——In+2 : 7
° Y pcad, 2/ d, 2,/d, 2,/d, da ")
From this equation, we deteine the value of the linear heat flux densdy.
— p(tc't)
=711 49, 1 _d, 1,d, 1 ®)
——+—In—= +—In—= +—In—=* —+—

aldl 2/1 dl 2 ! d2 2 3/ d3 Zdé

where @1 - heat transfer coefficient from the hot medium (bitumgrﬁ,: 9Watt/ (n‘F @}—5 [13, p.

2 | heat transfer coefficient of the tank to the outside atrr, i T the diameters
of the layers of the wall of the tank of the asphalt distabhum; b temperature of hot medium

(bitumen) in the tank, tG_:160§;_ L temperature of cold medium (ambient air),
= 5&.,0 &, 5 & 10 w15 =820 /[ _ yhermal conductivity coefficient of the
material.
Then
4 =19Y,. )
2 D 4

Wherev¢ T the speed of the asphalt distributvrd =40km/h =11m/s / -thermal
conductivity coefficient of steel{ = 57Watt(m r 7 D, | the diameter of the tank, m;

a, :@3 2473, 1(Watt/ i ° &)

According to the equation of the temperature curve inside a uniform cylindrical wall for
each layer, the temperature varies logarithmically, and for the multilayer wall as a whole, the
temperature curve is a broken curve (figure 2).

The proposed method as determined based on intensity of cooling of bitumen at
different temperatures of the ambient air (figure 3, 4).
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Figure 3i Dependence of the intensity of  Figure 4i Dependence of the intensity of
cooling of bitumen at different ambient  cooling of bitumen at different temperature
temperatures (mineral wool) of the ambient air (foam)

According to methodical recommendations about the device of surface processing by
equipment with synchronous distribution of bitumen andsled stone directly before
distribution of materials it is necessary to check: temperature of bitumen in the tank of the
binder (not | ess than plus 140AC); the condi't

height of a comb over the surface betcarriageway established according to the scheme
(figure 5).

[
Ral with the imjectors

R

T-single overlap Level (poor quality distribution)
2-double averlap Level (poor quality distribution), L - length of the ramp, m;
J-the level of triple overlap (qualitative distribution) Lf - distance between nozzles, m,

C - the angle of the spray nozzles, grad

a- angle af the base of the isosceles friangle grad

H - distance between nozzle and processed surface m,

Figure 5i Scheme of the calculation of the height position of the nozzle

The following formulas can be used to determine the height of the spray nozzles

b=2 & cdx (10)
H=a" -(b/2yf; 1)
n=L/L,;

where a, b- the sides of the triangle, m; Hthe height of the nozzle position, m;
L - the length of the frame, mL, - the distance between the nozzles (determined
graphically), m.
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Abstract. In the scientific article, the author has provided characteristics global, unique
hotel, to the main criteria of quality of a security system, considers modern innovative
technologies in the sphere of hotel business which have found broad applicatisnsiphére.
Fully opens changes, coming in hotel business. In a article development of innovative
technologies, such as, the Clever Screen projecSofart Gate", "3D" format, "Cyborgs.
shown. Introduction of innovative technologies in hotel businessontyt the phenomenon
peculiar of the Republic of Kazakhstan, is the growing tendency which has conquered the whole
world.

Key words: innovation, tourism, 3D format, Cyborg project, technological equipment
Smart Gate.
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