|
: ISSN 2708-2032
/ e-ISSN 2708-2040

@ INTERNATIONAL
> 2=~ UNIVERSITY

INTERNATIONAL
' JOURNAL OF INFORMATION
& COMMUNICATION TECHNOLOGY

Volume 1,Issue 1
March 2020




KA3AKCTAH PECIIYBJIMKACBIHBIH BIJIIM )KOHE FbIJIBIM MUHUCTPJIIT|
MHUHHUCTEPCTBO OBPA30BAHUA U HAYKH PECITYBJIMKHU KA3AXCTAH
MINISTRY OF EDUCATION AND SCIENCE OF THE REPUBLIC OF KAZAKHSTAN

XANBIKAPANBIK MEXAYHAPOAHbIK
YHHBEPCHTETI =32 — YHHBEPCHTET

INTERNATIONAL UNIVERSITY

INTERNATIONAL JOURNAL OF
INFORMATION AND COMMUNICATION
TECHNOLOGIES

MEXKIYHAPOJIHBIN KYPHAJ
MH®OPMAIIMOHHBIX 1 )
KOMMYHUKAIIMOHHBIX TEXHOJIOT U1

XAJBIKAPAJBIK AKHAPATTBIK JKOHE
KOMMYHUKALUSIBIK
TEXHOJOTHUSIJIAP )KYPHAJIBI

Tom 1, Beimyck 1
Mapt 2020



I'maBubIit pegaktop — Pektop AO MYUT, 3aMecTUTENb TJIABHOTO pelaKTopa

YckenodaeBa P.K. Jlaiineko E.A.

YJIEHBI PEJKOJIJIEI' UM

Oteandaes M. a.1.H., npodeccop, AO «MYUT», Peicoaliyanl B., 1.T.H., mpodeccop,
AO «MYUT», KyauabikoB A.A., 1.T.H., npodeccop, AO «MYUT», CunueB b.K., A.T.H.,
npodeccop, AO «MYHUT», blavippic A., PhD, 3aBexyromas kadeapoin «MKM»»,
AO «<MYUT», ly36aes H.T., PhD, npopextop no lu, AO «MYUT», Cepoun B.B., K.T.H.,
3aBeayromuii kadgeapoit «UC», AO «MYUT», llInabaudexo E.JK., PhD, 3aBeaxyrwommii
kadpeapoii «ub», AO «MYUT», AlitmaramberoB A.3., K.T.H., mpodeccop, AO «MYHUT»,
Amupranues C.H., a.1.H., mnpodeccop, AO «MYUT», HussryasoBa A.A., K.(p.H.,
3apeaywomas kadeapoin «MuMK», AO «MYHUT», Moaagaryiaosa A.H., K.T.H.,
acconuupoBanubid mpodeccop, AO «MYUT», [T:xonamanoa b./., accouumpoBaHHBI
npodeccop, AO «MYUT», Prof. Young Im Cho, PhD, Gachon University, South Korea,
Prof. Michele Pagano, PhD, University of Pisa, Italy, Tadeusz Wallas, Ph.D., D.Litt., Adam
Mickiewicz University in Poznan, Tuxsunckuii B.O., 1.3.H., npodeccop, MTYCH, Poccus,
MacanoBuu A., K.¢p.-M.H., IIpe3ngenT Koncopuuyma Uudopyc, Poccusi, JIycuo Tommazo
le IMaoauc, nupekTop-ucciienoBaTeb PaciumupenHoil 1 BUpTyaabHoii JadopaTtopuu (ABP
JIa0) HNn:xenepHoro ¢axkyabTera HMHHOBauUMii, yHuBepcuter Canenro (Mramusi), JIuz
boiikon, npodeccop KOMIBIOTEPHBIX HAYK M 3aMeCTHUTE]Ib NPOPEKTOPAa YHHUBEPCUTETA
AbepTaii, BeimkoOpuranus

N3nanune 3apeructpupoBaHo MuUHUCTEPCTBOM MHPOPMALUM U OOIIECTBEHHOTO Pa3BUTHS

PecnyOonukn Kazaxcran. CeuuerenscTBo 0 mnoctaHoBke Ha yder Ne KZ82VPY00020475
ot 20.02.2020 .

XKypuan 3apeructpupoBaH B MEXIYHApOJHOM IICHTPE IO PETHCTPAIMU CepUATbHBIX
uznanuii ISSN (FOHECKO, r. [Tapmk, @paniims)

Boixogut 4 pasa B roz.

YUPEJAUTEJIb:
Mexnynapoansiii Y HuBepcuteT UHGpopMannoHHbIX TexXHOIOTHIA

ISSN 2708-2032 (print)
ISSN 2708-2040 (online)



XANBIKAPANBIK r MEXAYHAPOAHBIA YDF 2020
YHHBEPCHTETI & & =7 YHHBEPCHTET

YOUTH DIGITAL
INTERNATIONAL URIVERSITY OUFQRUa

| MEKIYHAPOJHAS CTYJIEHUECKASI HAYUYHO-TIPAKTUYECKAS
KOH®EPEHIMNA «MOJIOJAEXHBINA IA®POBOM ®OPYM - 2020» (YDF-2020),
MOCBSIIEHHAS 10-JIETHIO MEXJTYHAPOJIHOI'O YHUBEPCUTETA
HHO®OPMAIIMOHHBIX TEXHOJIOT U

[IPOTPAMMHBIM KOMUTET KOH®EPEHIIU

IIpencenarens — pexkrop AO MYUT, nokrop TexHUUeCKUX Hayk, npodeccop Yckenbaepa Pamca
KaOueBna

3aMecTuTeNns Tpeaceaaresis — MPOPEKTOP [0 HAydHOW W MEXIYHAPOIHOW JEATEIbHOCTH
AO MYUT, PhD Haiinexo EBrenusi AjiekcaHapoBHa

YJEHBI TPOTPAMMHOI'O KOMHUTETA:

YmapoB Tumyp ®@apuaoBuy — NpoOpeKTOp MO aKaAEMUUYECKON M BOCHUTATENIbHON JEATEIbHOCTH,
PhD

Myka:kanoB Hyp:xan KakenoBuu — nekan ¢axynprera «HpOpMaimonHsie TexHomorun», PhD,
accucteHT-tipodeccop

Ny36aes Hypxkan TokkyxkaeBu4 — 3aBeayromuil kadeqpoil KOMIBIOTEPHONM HHXKEHEpPUU H
uHpopmanmonHoit 6e3onacuoctu, PhD, accoruupoBaHHslii podeccop

Cepoun Bacuauii BasnepbeBuy — 3aBenyromuii kadeapoid HHGOPMAMOHHBIX CHCTEM, KaHIUAAT
TEeXHUYECKHX HayK, aCCOLMMPOBAaHHBIN Mpodeccop

HInabaudexo Epaan 7Kap:kanoBuu — 3aBenyronmii kadenpoit >KoHOMHUKH M OusHeca, PhD,
accucTeHT-Tipodeccop

HuszrysioBa Aiiryib Ackap0eKkoBHa — 3aBenyrOIui Kadeapoii MeTMaKOMMYHHUKAIIUU U UCTOPHA
Kazaxcrana, kanauaar GuIOIOrH4ecKUX HayK, aCCOLIMUPOBAaHHBIN Mpodeccop

BaxtusipoBa Enena AxuGexkoBHa — 3aBeqyromuil kadeapoil paaMOTEXHHKA, JIEKTPOHUKA WU
TEJIEKOMMYHUKAIH, KaHAUJAT TEXHUUECKUX HayK, aCCUCTEHT-TIpodeccop

Manan6aesa ’Kannypa ’KapkanOekoBHa — 3aBe1yIOIINI KadeIpoil sI3bIKOB

KaabneeBa Kynapiz BeiimenaiuneBHa — nupekTop nemaprameHTta mo Hayke, PhD, accucrent-
npodeccop

OPI'KOMUTET KOH®EPEHIINU

Kaneneesa JK.b., Apsictan [I.b., Cementok A.A., Monnarynosa A.H., Omapos I'.b., /[BopHuKOB
A.B., Berutuenko C.H., Anun6ekoB A., [lletueBa A.T., Celitnyp A.M.



COJIEP)KAHUE
PABPABOTKA IIPOI'PAMMHOI'O OBECIIEYEHUSI U UH)KEHEPUS 3HAHUI

Shaldanbayeva N.

A generalized system for mapping relational and non-relational (NoSOL) databases.............
bezapvic A.b.

DNEKTPOHIBIK OKY KypCTapbIH KYpyna iSpring suite mporpaMMachiH KOJIAAHY............cceeenneen.
Xaowcoaoaees C.P.

Paspabotka meTona pacuera ko3(dunmenTa TemI00TIa4M MHOTOCIOWHOTO HCKYCCTBEHHOTO
COOPYIKCHHTSL. .. vvenveeneeeneenseenseeneanseensesssenseenseaseaseenseassenseenseassenseensesssenseensesssenseensesnsenseensesssesseenses
Ceiimnyp A.M.

MopnenupoBaHue HETMHEHHBIX CTAIIMOHAPHBIX MTPOIIECCOB NIEPEHOCA TEIIa B MaTepHaliaX....
Lou J.1.

BupryasibHas peaqbHOCTh KaK HHCTPYMEHT JIJISl TPEHHUPOBKH MOJIOJIBIX MEIUIIMHCKUX
CTICTIATIHICTOB. ... ..euveeutenteeueeseeanseentesseensesasesseenseentesseenseensesstenseeneeaseenseensesseenseentesaeenseennesnseaneenns
Omirbekova Z.M.

Distribution of resources in cloud COMPULING........cccviiiiiieieiere s
Ceumnyp AM,. I{ou /1 /., ’Kenucos /| K.

Pa3paboTtka 31eKTpOHHOTO YUeOHHKA C SIMEMEHTAMH (DIIDII-AHUMALIH . ... .cevveneeeneeenrererenneennens
Tyneyzanueg A.C.

Pazpabotka npunoxkenus cpeau Visual studio c# [.net] mwist paboTh! ¢ 6a3amu JaHHBIX
1071 (53 1 o) : SO PP P O P PP PP PRRT
Kycaunoe M.

TexHOIO0THuHN BUPTYaTbHON U JONOJTHEHHON PEalbHOCTH B MHKIIFO3UBHOM OOPa30BaHHH........
Hypzaszuee /I.K., Lou /I./]., Ceiimnuyp A.M.

Hcnonp3aBaHre TEXHOIOTUU BUPTYATbHOU PEATTBHOCTU B OOPABOBAHUU ....covvvenveerireaneeeninennns
Marxaeees T.A.

MmuosnekTpuyeckuil poOOTOTEXHUUECKUN IK30CKENeT, HareyaTaHHbli Ha 3d npuHTepe,

JUTs peabumuTanuy GyHKINOHUPOBAHUS MTPEIIICUbs C HCIIOIh30BAHUEM MAIIMHHOTO

TOL0 s ()17 5 ST PP TR T PP PP PO PPPR
Amanxenoi H.TF.

C++Builder 6.0 Kypanaapbl KOMETIMEH OPAY3EP KYPY. - vevereereererereererrereeneseessessessesessesseeesenes
Kenicoe /1. K.

Pa3paboTka TecTOBBIX 3aJaHUii IO (PU3UKE C UCTIOIb30BAaHMEM KOHTpPOJIIepa IBUKEHUS

TEAPD MOTION. ...t bbbttt ne bbbt

NHOOKOMMYHUKAIIMOHHBIE CETU U KUBEPBE3OITACHOCTD

Kyamoea A.b.

CpaBHHTeHBHBIfI AHAJIN3 OIICHKHU Ka4CCTBA BOCIIPHUATUSA BUACOIIOTOKA B 6eCHpOBO)IHI)IX

2 1 5 2 0, Q0 2 3 G 3
Axwonax I'.H., Mazazoe P.C.

DITUNTUKATIBIK KUCBIKTAP/IbIH AKIMAPATThl KOPFAYAA KOTIAHBIITYBI ...eevuvvieiirieaiiieesnireessineennns
Tukushev T. K., Kulymbetov V.A.

Security in INternet OF thINGS........oiii i
Kulymbetov V.A., Tukushev T. K.

Communication protocols and Security IN 10T ..o
Zhanmuratov A.

Ensuring information security of train traffic by implementing the national system ktcs on
FAIHIWAYS TINES......eeieeeectie ettt ettt e esbe e e e re e teeseeeseentaeseeareeteaneenneenes



Anuxynoe A.7K., Cepikoait A.M., Monoaxan H.

[Tpo6iieMbl MaKPOCKONTUYECKOH 3alicu HHGOPMAIIUU B HAHOPA3MEPHBIE CTPYKTYPBL............ 72
A3zoepeen K.T.

KOrHUTHBHOCTH CBEPXIIUPOKOTIOIOCHBIX PATHOCHUCTEM. .. .veenerientieanreereenureeseesareaseesneeenseesnees 74
Jaupoaesa C.A.

Omnpenenenne GyHKIMOHATBHBIX TPeOOBaHM K HH()OPMALIMOHHON CUCTEME

MATHCTPATBHOTO TPYOOTIPOBO/A. ....uvverereerrieireeteesteesteeesseesseesseenseeaseesssesseesssesseesseesssessaeans 78
Jouxeesa M.T.

BeposiTHOCTHBIE XapaKTEPUCTUKU PEYEBOTO COOOIIEHUS KA3aXCKOTO SM3BIKA....cc.verveenrerereneeens 82
T'anuxan E.H.

AHaIN3 TOMOJIOTHUA OCCTIPBOTHBIX CEHCOPHBIX . ...uvveeureerrernreerseensreenseesnseenseessseesseesseessesssesnses 85
Cazvinmaii I'.E., /lanabexoea M. b.

O npuMeHeHuH TeXHOJIOTuH 10ra st 5KOJIOTHYEeCKOr0 MOHUTOPUHTA B TOPOJIE AJIMATHIL....... 87
Hopaumoaees A.T.

Mopnenu Tpaduka 1uist OECIIPBOAHBIX CEHCOPHBIX CETEH ¢ MPUMEHEHUEM USN TEXHOJIOTHHA. ... 91
baucoe H.P.

Pa3paboTka 371eKTpOHHOTO YCTPOMCTBA JIJIsl YTEHUS JOKYMEHTOB Opaiiis (maHens Opaiis)... 93
Opmanoe A.b.

HccnenoBanue xapakrepa pacupocTpaHeHue 4Q B Pa3TUUHOX CPEIAX.....cccvveerereeerreeerereeeenns 97
Hcyn B.U.

MeTopl ynipaBieHus ABHKEHHUEM OECIUIOTHOTO JIETATeNILHOTO anmapaTa B BO31YIIIHOM
TIPOCTPAHCTBE. ¢ uvvteeuereeenereeaereesnseeesssaeensseeansseeensseesnsseesnsseessssessnssessnssessssseessssessasessnsessnsseesnsneens 102
Canvicanos T.A.

CpaBHUTEBHBIN aHATTN3 METOUK OIICHKU KAY€CTBA MOOUITBHOM CBSI3M.......eevveeereenerenereeneeanns 106
Manaoexoea M.b., Cazeinmai I'.E.

[TnaTdopma uHTEpHETA BEIIEH /TSI MOHUTOPUHTA OKPYIKAFOZIICH CPEMBL....vveeenvreereereerereeeannes 109
Kakcanvikoe A.M.

UccnenoBanue MuGPOBBIX TPAHCTIOPTHBIX CETEH CBABH.....eeervreeeureeenreeenrreenreessneesneeesseeennnes 113
Opa3zaxoea A.H.

O TOBBIIICHUH U OIEHKE KAYECTBA YCIYT COTOBOM CBSIBH..ccuuvvreeuereeenrreennrreennreeennreesnsseesnnseesnnns 115
Koacaxmemosa B.A.", Kynakaeea A.E. 2, Onzentbaesa JK.K.!

Bompocs ncnons3oBanus agap B CUCTEMaX CIIyTHUKOBOTO MOHHUTOPUHTA .....ccvvvveeruvrennireenns 119

NHTEJVIEKTYAJIBHBIE CUCTEMbI

beucos T.

HccnenoBannue BO3MOKHOCTEH aHaIM3a JaHHBIX U(POBOM MOACTAHIIUHU, ITyTEM

UCIIOJIb30BaHMSI ONITOBOJIOKOHHBIX TPAHCHOPMATOPOB TOKA. .. ecvvieriieeiiesiisiessreeresieesieene s 123
Aybaxuposa.l'l., Omapos A.P., Canasamoe HU.I.

[TpuMeHeHue alropuTMOB UCKYCCTBEHHOT'O MHTEIUIEKTA JJIS ONpeieNieHHsI OyJITMHTa B

BHJICOTTOTOKE B CPETHUX YUCOHBIX BABEICHUMXK . ...eeuvvveesreeesureeesuseesssseessssesssssesssssesssssesssseesssseeens 126
Axmemoes /I.P.

PazpaboTka cucteMbl OnpeaeieHUust PACCTOSTHUS TI0 CTEPEONBOOPAKEHUIO. ... .vvrervreerrireerinenns 129
Kamet A.N.

Comparative study of machine learning algorithms for currency rate forecasting................... 133
Juk 3. B.

OKCIIepTHBIE CUCTEMBI KaK 00JIaCTh UHTEIJIEKTYaIbHBIX HH()OPMAIIMOHHBIX CUCTEM.............. 136
Sadir A.K., Zimanova D.A, Kassymov B.M.

Sentiment analysis of social networking services data using fuzzy sets and logic................... 139
Mukhanov A.T.

Fuzzy query processing on relational database systems for targeted advertising..................... 143

5



Myxkanosa M. ®.
[TpumeHeHue sas A MCCIEJOBaHUS U Pa3pabOTKU METOAMK 3allUThI JaHHBIX CIM

CHUCTEMBI TIPEIIIPHATHSL 1. .vveeisvtiesitisstsissbssssbessssba s s sab s s s sb e s s shb e e s s bb e s s ab b e s s sbb e s s b e s s b b e e s ba e s s b e e saba s 146
Kenesova K.A, Maralova Y.S., Islam A.K.
Development of software for automating the processes of university science department...... 149

Aybakuposa.l.l., Omapos A.P., Canaeamoe U.I".
ANTOPUTMBI OIIPEJICIICHNUS U OLICHKH IO3bI YEJIOBEKa Ha H300PKEHUU H

1235 01 (<10 8 (0103 (Y1 (0): - U N <1103 & (0 1 o1 u 2 SUUURRRRRNNN USSR 152
Kassenov Zh.B., Baitorbay M.A., Medetbayev A.O.

Development of warehouse storage system for temporarily keeping home inventory............. 155
Taiieyne A.T.

[TokoICHHE Z ¥ HCKYCCTBCHHBIN MHTEIIIEKT B XXI BEKE.......eecvieeeieeeereeressiesseesseessesseessnessesneenns 158
Typcoinxan A.M., Aman K.E.

Anambl COMKECTEHIIPYIIH OMOMETPUSITBIK MOZEITH HKOOAMAY. ... .eervveenrrerureennreereeniieeeeenaeeenne 162

Anuanoap H., ’Kakcvioaiu M., Kanap A., Cyneiimen C.

Pa3paboTka cucTembl yrpaBiieHUs JOCTABKOM AJIsl JIOTHCTUYECKUX KOMIIAHUM U aHAIHU3a

PHUCKOB JIOTHCTHKH TTO SAS ... oottt 164
Anmaesa 3.A., Amansconosa K. P.

[Tpumenenue Sas st 00pabOTKH JaHHBIX U3 OTKPBITHIX UCTOUHUKOB HA MIPUMEPE JaHHBIX

10 3/IpaBOOXPAaHEHHIO € MOPTATA Jata.BJOV.KZ. ...c.ooviiiiiiiiiiiicieee s 166
Malikaidar S., Toikenova U.
Sign language recognition using deep learning Methods...........ccccviiiiiiinineiee s 171

Bokan M., Nurbekkyzy A., Bayanbay A.

Development of a web portal providing educational and social services in the field of

01T 10T L[] USSR 174
Toxkmyxameooea @.K.

YucneHnHoe peHmICHUC TOPOYIIPOroro BOJIHOBOTO YPABHCHUA C NUCIIOJIb30BAHUCM MCTO/ld

KOHETHBIX DIIEMEHTOB. ......uvveeeeeerreeeaeareeeeaisseeeeaassseseaassseeeaassssaeaansssseesssseseessssssesesssseesssssessesns 177

OUPPOBBIE TEXHOJIOI'MHA B OKOHOMMUKE U MEHE/IKMEHTE

Zhanseitov A.

Digital transformation or digitalization? .............cccoiiiiiiiiii s 180
Zhanabayeva L.A., Zhamshitbekova A.K., Amel A.B.

Organizational behavior: retro analysis for management............c.ccooveiirieiiiene s 184
Buravov A A.

Software development projects: a process of collecting and marking data..............cccccvevenen. 187
Duduyeva L.M., Bainogayeva A.A.

The current pattern of non-cash payments in Kazakhstan............cccocooviiiiniininncen, 190
Axncapoaesa A.E., Paxmanosea M. A.

Kak | T-TeXHOJIOTHH BIUSIOT HA IEMOHCTPATHBHOE (ITOKA3HOE) TOTPEOTICHHE. .......eveeeveeereeee. 193
Tvinvuuoaesa E.b., Opuinoemosa /l., Mypamxan A.M.

[{udpoBast TPAHCHOPMAIHST YHUBEPCHUTETOB. .....ceervveerreesureanreessneasseessreassesasneessesssneessessneessessnns 196
Baimukhamedova Zh. A., Saden K. E.

Behavioural approach in Management............oooieiieieieene e 199
Azimova A., Musabaeva N.

Generation y or the milennials: digital NALIVES...........ccooiiiiiiiiiiee s 201
Bekbaeva A.E., Yessengeldy A.N.

Technological & Marketing treNdS.........cuoiveieiieri e 203
Abenosa AM., ZKamoxkuna J1.b.

[TepCEKTUBBI TEXHOMOTHUU OITOKUCTIH. ....cuvveeeerrreeereeeereeeereessteesssreesssneessssessseeessressseeessseesnnns 206



Hpvicananuesa A.E., Moipzaxan A.I.

[TporpamMMBbl JTOSUTBHOCTH JUISI TOKOJICHHS Y TIPH TIOKYITKE OHITAMH. .. ..vvevveveieesieeneesieeseeeneenens 209
Xampaeea P. A., Coi30vikoaeea K.I.
BrustHre g poBBIX TEXHOIOTHI Ha SIKOHOMHUKY Ka3aXCTaHA.......ccivvieiiiiieiiieiiiee e 211

Yanoe A./1., Cyzypoe A.P.
Hcrionb30BaHNEe HHCTPYMEHTOB IPOCKTHOTO MEHEDKMEHTA [T MaJIOTo OM3Heca —

MIOYEMY ATO BAXKHO JJIS POCTA KOMITAHMI? ..oovviiviiiiiiiriesieesireestesssneessee e sne s snee e e snnssnee e 214
Nagmetulla A., Yeleukhan A.

The impact of blockchain iN aCCOUNTING ......ocveiviiiiiiiicee s 217
Konysbayeva A.Zh,, Zhangildinova A.

Application of information technology in management decision-making ............cc.ccocevovnvnnae 220
Sarsenbayeva A., Akylbayeva E.

Marketing technologies in the digital WOrld ..............coooviiiiiiii e 223
Cepemem H.b.

HccnenoBanue 3pGeKTHBHOTO GUHAHCUPOBAHUS TP BHEAPSCHUN HHHOBAIIHOHHBIX

TIPOCKTOB. ...eeuvveeeurreessreessseessseeasseessseessssessssesssssasssssasssssesssseasssssassssessssessssessssssessssesssssessssees 226
Caoewosa A.

Jlurutanu3anys 00pa3oBaHUS: TPOOTEMBI U TIEPCTICKTHBBI ...vvveivvieisieressieeesreresseesssseessnessnnns 230
Abankanoe M.M., bepoanuee A.0., /Iu B.3., Tacoynamoe C.A.

HNudopmarmonnas OmarorBapurenbHas cucteMa « AdalKomek» .......cocvvvviviiiiiiiiiiiinn, 233

MMHP A3bIKA U IUP®POBLIE TEXHOJIOI'MHU B MACC-MEJIHA

3aoupaxo B.M.

KazaxcTanckoe TeneBUICHUE B LIUPPOBYIO ATIOXY . .reuveeureererrsreeneessreessessneesneesneessessneessessnes 236
Abam K.K.

[TomynapHOCTH NCKYCCBEHHOTO MHTEIICKTa B MacC-Me/IMa; MEUTAOT JTU PAOOTHI O

TIPOPECCHU HKYPHATMCTAT ..vviiieriiiirisieestiassestee sttt bt e bbb e b e b et e b e e b e b e e s b e r e sbe e reenr e 239
Maxamosa A.A.

Kazak Timi cabakrapbiHga PPl TEXHOTOTUSITAPABI KOIITAHY ...vevveerveerureerireareesieeseeessneanns 241
Kaiyrbekova A.J., Bekbossynova K.V.

The world of the language of life: early profiling as a practice of preparation for study,

TITE NG WOTK....c.eeeeieiee bbbttt b et 244
Hayp3oan H., bazoam M.
[TonkacT: ”HHOBAITMOHHAS] TEXHOJIOTHS OOYUCHUS SABBIKAM ....cevvreerereeenereenereeenseeennseesnseesnnsens 247
benoycoea E.A.
K Bomnpocy 00 HCIToIb30BaHNN HAIIMOHATBHOTO KOPITYCa PYCCKOTO SI3bIKa B
JTUTEPATYPOBEAUCCKUX UCCITETOBAHIISIX ...eeeuveenereenreenseenseeenseensseeseensseanseessseesseesnseenseesseenseesssenns 250
Kymaxynoea A.7K.
@DaKTOpBI pean3ai COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOIOTHH] ...eovvenvieeeieeireeieeieennn, 254
Aobnaes b.
[Tepexon Ha JTATUHUITY — BAXKHBIHA IIAT B OYITYIIICE ....veevveerreerireareesineaeeesineaseesseeaseessnesseessnens 257
Ecenxanog Y.
O BIMSIHMM CMU Ha PA3BUTHE COBPEMEHHOTO PYCCKOTO SI3BIKA ....evveenveeereeneresnreeueesnneenseesneans 260

Kenzhebayeva Zh. T.
Innovative technologies of speech development in schools with the kazakh language of
T L1 To= L1 o o PSSR 263



B PA3PABOTKA IIPOTPAMMHOI'O OBECIIEYEHUS U WHXXEHEPUS 3HAHU MW
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U UH)KEHEPUSI 3BHAHUH

YJIK 004.041
Shaldanbayeva N.K.
International Information Technology University
Almaty, Kazakhstan
Scientific superviser: Kalpeyeva Zh.B.

A GENERALIZED SYSTEM FOR MAPPING RELATIONAL AND NON-
RELATIONAL (NoSQL) DATABASES

Abstract: Nowadays systems for mapping relational and non-relational (NoSQL) databases are
getting more and more popularity. Because today most businesses faced a reality, where they have to work
with a big amount of data in order to make decisions that can affect to their place in the market. The data
produced in todays world is growing day by day, which makes it hard to process and analyze it. Traditional
relational databases cannot handle the work with big amount of data, while non-relational database is
suiting more to work with it. Therefore it is important to make a generalized system which can map
relational database to non-relational database. In this paper we introduce a novel methodology for
migrating relational database to non-relational database based on two existing works.

Keywords: Relational database, non-relational database, migration, horizontal scaling, Hadoop,
Cassandra, Hbase, MongoDB, structured, unstructured, MySQL

Introduction

There is no claim that one type of database is better than the other. Sometimes it is better to
use relational database, while in some cases the non-relational database is fitting more. For
example, if the system is doing a lot of database transactions, the relational database is better,
because it is more reliable. But if your system should work with a big amount of data the non-
relational database will be the solution. With the growth of data and with the need to use that data,
there will be cases when it is required to move the data from relational database to non-relational
one.

Problem statement

The main problem of migration of the data from relational database to non-relational database
is their structural incompatibility. In relational database there is a strict and definite structure, while
non-relational database stores data without explicit and structured mechanism, which makes it hard
to move data between databases.

Moreover, there is no generalized system tool for migration between them. Many of the
solutions are more specific to some organization and are developed only for their system. But
having a generalized system helps to save development time, and to save required resources of the
organization. Therefore it is important to develop such a system.

Related works

Based on the concept of Object Relational Mapping and traditional Extract, Transform and
Load data migration technique thesis [1] proposed a methodology for migrating data from RDBMS
to NoSQL. The main idea of the methodology is based on the analyzing properly the existing
database and create a join criteria, which further is used for scheme design and coding.

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
8



B PA3PABOTKA IIPOTPAMMHOI'O OBECIIEYEHUS U WHXXEHEPUS 3HAHU MW

The authors in [2] work proposed an approach, named as R2NoSQL, which defines
conceptual mappings to enhance the data conversion process. In this paper, [2] presented their
approach and some implementation and experimental results, which show that, by using the defined
conceptual mappings, they obtain a consistent target NoSQL database with respect to a source
Relational one. The concept of this idea mostly lies on the idea of metadata of the existing database.

This paper [3] provides a literature review of some of the recent approaches proposed by
different researchers in the sphere of migration of data from relational to NoSQL databases.
A number of researchers proposed some approaches for the coexistence of NoSQL and Relational
databases together.

This article [4] describes proposed migration mechanism from a relational database to a
database-oriented columns type HBase and Cassandra. The first approach that the authors have
implemented is migrating MySQL to HBase, for which they have exported the data from the
MySQL table in a format readable by HBase such as CSV, and make sure there is a field that
represents the key to the HBase table row. Then the [4] used MapReduce to import this data,
running an instance of MapReduce in a Cluster, and then mapping information between the column
family of the HBase table and the data columns in the CSV file. This is one of the approaches
proposed by the authors to migrate MySQL database tables to an HBase table. To do the migration
[4] have exported the data from the table of a RDBMS in a format readable by Cassandra such as
CSV using the CQL language. CQL is a declarative language similar to SQL and it has the same
basic structure as SQL with some differences.

This work [5] provided a new model of migration process which basically consists of three
phases, the first of which allows to obtain a copy of these metadata using the principle known as
semantic enrichment and which extract the different features of the objects, like aggregation,
inheritance and composition, the second phase of the process concerns the automatic generation of a
New Optimized Data Model (NODM) which stores all required relational database information in a
flattened way. And final step was the mapping of the target relational database into column-oriented
form of the Hadoop ecosystem. And by uniting those approaches the authors developed a migration
solution from a relational database to a NoSQL column-oriented database.

A generalized system methodology to migrate data from relational database to non-
relational database

When working with large volumes of data, like processing and analyzing it, enterprise
applications use relational data model that does not support improved performance relative to
NoSQL. To support statistical data analysis data migration is required as a part of performance of
enterprises. The main differences of NoSQL from Relational model according to their structure and
the way they store the information. The structure of the relational databases are more complex in
terms of their concept of normalization as compared to NoSQL databases. Based on the rules of
normalization they divided their information into different tables with join relationship. On the
other hand NoSQL databases store their information denormalized way which is unstructured or
semi structured[1].

In order to handle the problem of structure between databases, we should first get the
metadata of source database (relational DB) and use it as a starting point in destination
database(NoSQL DB), and second we should define all of the relationships of tables within the
source database to be able to migrate it to destination database.

Below are the steps of the methodology for migration processes:

Stepl: Obtain a copy of metadata using the principle of semantic enrichment, and this to
extract the different principles of the objects, including aggregation, inheritance and
composition[5].

Step2: Analyze data with detail relationship defined in the database schema, and subsequently
design and develop join criterion according to the relationship in order to get complete information.
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In relational database tables are defined in a schema using primary key (PK) and foreign key (FK)
concept in order to make relationships among them. We should define the relationship between
tables: one-to-many, one-to-one or many-to-many. In order to form complete information about an
order, tables should be connected using different joining criterion (left join/right join/inner
join/outer join). Based on the relationship of different tables shown in their schema we can define
the joining criterion[1].

Step 3: Design and develop an implicit schema for MongoDB data storing. Based on the
previous step we create a MongoDB schema, where the relationships are given as a nesting of data.
The given data will be in the form of JSON document[1].

Step 4: Design and develop class diagrams based on the data analysis and implicit schema. In
this step according to the step 1 we define all classes for each table and their relationship[1].

Step 5: Writing codes for classes defined in the class diagrams (refer to Step 1). Based on the
class diagram we write code for classes and define their properties, relationships and methods[1].

Step 6: Writing code for Data Migration. This step provides some coding samples that
comprises of getting or creating MongoDB data collection, extracting data from different SQL
tables in order to form complete information using join criterion identified in Step 1, mapping the
extracted data to the BSON objects instantiated from classes (refer to Step 4) and subsequently
uploading these collection of objects to the MongoDB collections as BSON document[1].

Conclusion

All of these articles provided different kind of new methodologies, models, architecture and
knowledge. But most of them works only with specific organization database. These works can be
categorized depending on which NoSQL database researches have used: MongoDB, HBase,
Cassandra. Also articles can be categorized by the goal of their work: to make a methodology, to
make a model, to implement a real application. In this paper we introduced a novel approach of data
migration which uses two existing methodologies and combines them in order to achieve a new
generalized system methodology.
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Ianganoaesa H.K.
Hayunbiii pykoBoauresib: Kaabneesa 7K.b.
O0600menHast cucTeMa Il 0TOOPasKeHUsl PeISIMUOHHBIX U
HepeasimuoHubix (NOSQL) 6a3 maHHBIX
AHHoTanus: B HacTosIEee BpeMsi CUCTeMBbl OTOOPaKeHUS PENSIMOHHBIX U HEPESIIHOHHBIX
(NoSQL) 6a3 maHHBIX CTaHOBSTCS Bce Oojiee M OoJsiee MOMyNIspHBIMH. [lOTOMY 4YTO CEromHs
OOJIBIIMHCTBO TPEANPHUATHI CTAIKHBAIOTCS C PEATbHOCTHIO, KOTJAA UM MPHUXOAUTCA padoTaTh ¢
OOJIBIITUM KOJMYECTBOM JIaHHBIX, YTOOBI MPUHUMATh PEIICHUs, KOTOPhIE MOTYT TOBIHATH Ha UX
MECTO Ha pbIHKEe. JlaHHBbIE, MPOU3BOIMMBIE B COBPEMEHHOM MHpE, PacTyT ACHb OTO JHS, YTO
3aTpyAHsIeT uX OoOpabOTKy W aHanu3. TpaaWIMOHHBIC PENSAIHUOHHBIE 0a3bl JaHHBIX HE MOTYT
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oOpabaTeiBaTh PabOTy C OOJBIIUM OOBEMOM JAaHHBIX, B TO BpeMs KaK HEPEISIHOHHBIC Oa3bl
JaHHBIX OOJIbINIE MOIXOASAT JUIsl paboThl ¢ Hel. [1o3ToMy BaXHO €O3/1aTh OOOOIICHHYIO CHUCTEMY,
KOTOpasi MOXET MEPEBOUTh PENSIMOHHYI0 0a3y JaHHBIX B HEPEISIMOHHYIO. B 3TOi cTarbe MbI
MPEJCTAaBIsIeM HOBYIO METOJMOJIOTHIO IEPEHOCA PEISIIIMOHHON 0a3bl JaHHBIX B HEPEISIIHOHHYIO
0a3y JaHHBIX HA OCHOBE JBYX CYIIECTBYIOIINUX PadoT.

KiaroueBble cjioBa: pessiiiMOHHAs 0a3a JaHHBIX, HEPEJSIMOHHAs 0a3a JaHHBIX, MHUTPAIHS,
ropusoHTalibHOe MacmTabuposanue, Hadoop, Cassandra, Hbase, MongoDB, crpykTypupoBaHHasi,
HecTpykTypupoBanHas, MySQL.

Ilanxanoaesa H.K.
Feuibivu kerekwi: Kaasneesa 7K.b.
PessinusibIk sxone peasinusibik eMec (NOSQL) mastimeTTep 6a3achbiH KOpCeTYliH
JKaJnmbLJIaHFaH JKyHeci

AngaTna: Kasipri yakpITra pemsiunvsuibiK okoHe pesasiusuiblk emec (NOSQL) moamimerrep
0a3achlH KepceTy kyiemnepi TaHbiMan Oona 6actansl. Cebebi, OYTriHri TaHaa KenTereH KoCIMOpbIH-
Jlap HapBIKTarbl OPHBIHA dcep €Tyl MyMKIH HICHIMACP KaObUIgay YIIiH KONTEIeH MAIIMETTCPMEH
KYMBIC icTeyre MakOyp 6omaapl. Kazipri oneme eHIipiareH MaJliMeTTep KYHHEH-KYHIe ocye, Oyl
oJlapIbl OHJCY MEH Talmayabl KUbIHIATAABl. JlocTypili pensuusuIblK JepeKkTep 0a3achl YIKEH
KeJIeMJIe JKYMBIC iCTel amMaiijibl, all pessusUIbIK eMec MAJliMeTTep 0a3achl OHBIMEH KYMBIC iCTey-
re bIHFaiabpl. COHNIBIKTAH PENSIIFSUIBIK eMeC JIePEeKKOPIBl PEISIUSIIBIK eMeC JIEPeKKOpFa ayaapa
aNaThlH KaJIIMbLIaHFaH XKYHeHI Kypy MaHbpI3abl. OChl Makanaaa 0i3 €Ki )KYMBIC HETi131HJIe PeIIsius-
JIBIK IEPEKKOP/IBI PEISIIHASIIBIK €MeC IEPEKKOPFa aybICTHIPY/IBIH jKaHa 9ICTEMECIH YChIHAMBI3.

Kinr ce3mep: Pensuusiblk nepektep 0as3achl, peisIUsUIBIK eMec JepekTep 0a3achl, KOHBIC
aynapy, kesjneHeH macmrabray, Hadoop, Cassandra, Hbase, MongoDB, kypslibiMaanraH, Kypbl-
neiMaan6aran, MySQL

CBenenus 00 aBTopax:

KanbneeBa Kynnbi3 BeiimenanuneBna, PhD, accucrent-npodeccop xadenpbr «Komrmbro-
TEPHOM MHXEHEepUH U MH(OPMAIIMOHHON 6e30MacHOCTH» MeXayHapoIHOTO YHHUBEpCUTeTa HH(OP-
MaIMOHHBIX TEXHOJIOTHI.

Mangan6aeBa Hazepke KypmanikaHkbI3bI, MarucTpanT kadenpsl «KoMmnbroTepHOl MHKe-
HepuHM U MH(POPMALMOHHON 0€30MacHOCTH» MEXIyHapOJIHOTrO YHUBEPCUTETa MH(OPMALMOHHBIX
TEXHOJIOTUH.

YK 004.4274

Berapsic A.B.
X. JlocMyxame10B aThIHaFbl AThIpay MEMJIEKETTIK YHUBEPCUTET]
Ateipay, Kazakcran
Froutbivu xerexmni: Ky6amesa A.H.

IJIEKTPOH/IBIK OKY KYPCTAPBIH KYPYJIA
ISPRING SUITE ITPOT'PAMMACBIH KOJIJAHY

Anoamna. bByn maxanaoa iSpring Suite npoepammacst Microsoft PowerPoint xondanywwinapuina
Kanoatl KOCbIMula MYMKIHOIKMEDP YCLIHAMbIHbLL MYypaisl - CAAUOMApaa OpHalacmuvlpyea 6oiamoln iSpring
QuizMaker mecminepi, iSpring Kinetics unmepaxmusminiei, SWF ¢opmammol gpnew-ponuxmep, YouTube
betine-ghunomoepi scane 6e0-00veKkminep mypaivl aumvlLiedH.
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Kinm ce30ep: Microsoft PowerPoint, iSpring Suite, iSpring QuizMaker, ¢new-poruxmep, npesen-
mayus, caaio, AHUMAYUSILIK dghdexminep, 21eKmpoHObIK Kypcmap.

[erennepne ne, Peceiine ne anekTpoHABIK OKY KypcTapbl Microsoft PowerPoint mporpamma-
ChIHIA KYpBUIaAbl. Byl Kypall KoljgaHyFa *KEHUI )KOHE WHTCPAKTHUBTI, MYIbTUMEIUSIBIK KOHTEHT
KYpyFa KeIlTereH MyMKIHIKTEp YChIHA/IbI.

Anaiina TOJBIKKAHIBI 3JCKTPOHIBIK OKY KypcTapblH Kypy yuriH PowerPoint mymkivmiri
JKETKUTIKCI3. ATall alTKaH/1a, 3JIEKTPOHIBIK Kypc (hopMaThl KAIIBIKTaH OKBITY JKYHeJepiHe KYKTeH
anry ymin SCORM nemece AICC cranmapTrapsiMer yitnecimai 60mysl kepek. COHbIMEH KaTap,
PowerPoint-ripe3eHTanusiapblHbIH 0a3achblHIa KYpbUIFaH KypcTrapaa KeOiHe TecTijep, Tarchip-
Manap, ayauo-, OeiiHe-Koiaaymiap, T.0. maiananpuIab.

elLearning ymiiH mnporpaMMaiblK KaMmTyIbIH oJeMIIK HapeiFbl PowerPoint 6a3ackiama
AMEKTPOHABIK OKYy KYpPCTapblH KYpyFa apHaJfaH KypalaapIbslH KeH Keinemin Oepemi. OnapIsiH
imiHae keH Tapanrangapel Articulate Studio, Adobe Presenter sxone iSpring Suite O6o0ibIn
TaObLIA/IbI.

iSpring Suite mporpammacsl keke peaakTop rana emec, Microsoft PowerPoint yiria Kaibinka
KENTipy mporpammacs! 007bit Tadbbuta bl (2007 *KBUTFBI HYCKaaaH OacTar).

ConpiMeH, iSpring Suite mporpammMacel Microsoft PowerPoint konnanyimsiiapbeina Kanaai
KOCBIMIIIa MYMKIHIIKTEPiHE TOKTaIaMbIK. AJIJIBIMCH, OHBIH KOMETIMEH CcllaiiTapra TOMEHICTI
AJIIEMEHTTEP/Il OpHANACTBhIpyFa OONAaTHIHBIH aiTa Kereiik: iSpring QuizMaker tecrinepi, iSpring
Kinetics naTepakTuBTitiri, SWF dopmarter ¢ureni-ponukrep, YouTube Oeline-dunbmaepi xkoHE
Be0-00BEKTIIEp, AFHU, XKail co30eH alTkaHna, pperimuep. Erep YouTube ponukrepin Ko oHmai
©3eKkTi Oonmaca J1a, KaJfaH MYMKIHIIKTEp MPE3CHTAIUSHBIH JKOFaphl JICHreiae OoybIH
KamTamacei3 ereni. duem-ponukrepal kKoimany ciaiarapaa  Adobe Flash TexHomoruschlHbIH
OapibIK KYIIH KOJAaHyFa MYMKIHIIK Oepeil, all oJap/IbIlH HET131HAe Ke3 KEJITreH MYJIbTUMEIUSIIBIK
UHTEpaKkTUBTI 3 dexTinep mavibiHaanaapl. Opeiimaepai Kocy Mpe3eHTalus 1IiHAe FaTaMTOPIbIH
Ke3 KelreH BeO-OeTiH Kapay MYMKIHAITIH Tyaelpaabl. TecTiiep KeMeriMeH KOJAaHYIIBIHBIH
Npe3eHTAUSIIAP bl KAHIIAIBIKTEl MEHIepreHin Oaiikaiimbi3 (1-cyper).

Ol -Pleet Winslonw 2 e - Final*] ch approved ppix - Powericint

A7 CAARAN0E PELEHZIMPORSHME A,

Epn
7] e

NEPECOS AHMPALLL AR

- N il 1

e Leresme mhoney B Tecr Ha nanend dHCTRyMeHTs

2  procoHi oaawETcE W DRHMEYAHIMA El

Cypem 1 - iSpring Suite PowerPoint iwinoe

1Spring Suite mporpaMMachIHBIH TaFbl O1p MYMKIH/IT1 — CJIaiiTapMeH O1pre TIPKEIII KYPeTiH
ayauo >xoHe OeifHeHi jkasy. pIObic xka3y PowerPoint crangapTThl makeTiHae KapacThlpbUIFaHMEH,
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OyJ1 mporpaMMazia OyJ1 KYMBIC OHAM aTKapbuIabl. KolmaHyisl mMpe3eHTalusaCchl FAIaMTOp1a OHBIH
KaTBICYBIHCHI3 KOpCETUIenl Aen OoJKaHFaH/IBIKTaH, aBTOp JABIOBIC TIeH OCWHEH1 ciaiaka Koca
azanpl. BeO-kamepamarsl KeCKiH claiaTaplblH ©31HJIe €MEC, OMHATKBIIITHIH KOChIMIIA Tepe3eci-
HEH KepiHeal (CKpUHIIOTTap TeMeHe KepceTineni). XKa3y mpolieci mporpaMMaHbIH KEKe Tepese-
CiH/Ie JKYy3ere acajbl, MYHJa CIalATapAbl TaHJAAIl, ECKEPTIeNep KOCHIN KOHE KAJIBIIKa KEeNTipylep
opbiHAananel. KommaHyiiel OpIObIC TMEH OCMHEHI MOHTaXKJal aylafgbl: OJ1 YIIH «YTpaBlICHHUE
COIMPOBOXACHUEM» OaThIpMachiH Oackim, apHaiibl iSpring Narration Editor pemakTopsiH icke Kocy
kaker. OHa *a30a >KOIIapbIHBIH 0aChl MEH COHBIH, CJIAUITAP Y3aKThIFbIH PEIaKTOpJIayFa, ayauo-
KoHe OelHe-(aiinap/pl KOMIIBIOTEpP/ICH MMIIOPTTayFa, ABIObIC JCHIrediH e3repryre Oonanbl (2-

Cyper).

Cypem 2 - iSpring Narration Editor peoaxmoput

PowerPoint ymrin epekire kanaai na 0ip 0ObEKTIHI ClTaiiIKa KOCKaH Ke3/Ie, OJI CIai/ITa j)KOHE
mporpamMMa IimIiHAe Mpe3eHTAIMsIHBl KaparaH Ke3le KOpiHOeHTIHIH eckepy KaxkeT. OObeKTisiep
OpHBIHA aK ()OH HEMece CHMBOJHMKANBIK KECKIH MIbIFapbuiafgsl. lIpe3eHTanusHbl  OapibiK
addekriiepiMer Oipre Kapay oHbI TeK iSpring Suite apKbUTBI SKCITOPTTaFaH Ke3/Ie MyMKIH 0O0JIajbl.
MyHna, cnaiinrapaad 0acka KOCHIMINA aKmaparTap/bl KaMTUTBIH OWHATKBIII (TIPOUTPHIBATEND)
*oHe Oackapy OaTsipMaiapbl opHanacaabl (3-cyper).

Mowatare  Copoite | LI Arecnarars | Oner Byaoae - Mt Heppmsmy wl|  TMpaoasirematon | o0
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R fer M EsHA - AECHSD IR HTDS M FILTHIT. Omer Byiin... He penaTs
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Cypem 3 - [Ipesenmayus KypuliblMbiH KATbINKA KEAMIPY
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Enni eH OacThichl — mpe3eHTalMsl 3KCIopThl Typaiibl. Microsoft PowerPoint mporpammachia
TaJaylibuIap MPEe3CHTalns HE MpOorpaMMaHbIH o3 imnHae, He PowerPoint Viewer yruaurachl
apkbutbl, He PowerPoint Web Apps onmaiin-Bepcusickl  apkbuibl, Hemece PPT  ¢opmarsix
KOJIZJAUTBIH Ke3 KeNreH 0acka KOoChIMINaapa KepiHEeTiHiH aiiTaapl. bipak Tarel Oip BapHaHThl —
Oeline Kypy, Oipak MyHIa OYKLI HMHTCPAKTHUBTUIIK JKOMbUTafmel. ISPring Suite  apKbLibl
Mpe3eHTAIMSHBI KapusjaraHja KOJJaHyIIbl OHbI BeO-0eTKe, OJI0TKa, KAlIbIKTaH OKBITY XKYyHeciHe
KOHJIbIpA ajajapl — SIFHH HEFYpJbIM KEH ayKbiMaa KojjaHa ajnanel. OJkcropt Adobe Flash
dhopmaThIH/IA ICKE acaibl.

Teprt Typii sxapusiay Typi oenriai: Web, CD, iSpring Online »xone KOXX (KalIbIKTaH OKBITY
xy#eci). bipiammi skaraaiaa Konmaanymsl pojuk el HTepHeTke kapusiiayra oonateiaaaii HTML-
daiinnaps! 6ap manka ananel. ExiHmm sxarmaiiga poiauk KoHasipeutran flash-oitrarkeimsr 6ap EXE-
KaOBbIKIIIaFa >KMHAKTAIAAbl KOHE KOJJAAHYIIbI MPE3CHTALUSIHbI Ke3 KelreH KOMIBIOTEpIeH Kapaii
ananpl. 1Spring Online apKbuUIbI JKapHsiay VIIIH CEPBUCTE TIPKEINeH €CENTIK jka30a 00y Kepek
(cepBucTiH ©31 — 0Oacka Makajara apkay OosaTblHIal TakbIpbil). KallbIKTaH OKBITY JKyHeciHe
IKCIIOPTTAY Ke3iHAe TOMEH IET1 opMaTTapAbIH OipiHJe )KYKTeyre JalbiH makeTTepi ananasl: AICC,
BlackBoard 9.x, SCORM 1.2 nemece SCORM 2004.

PonukTepai KaumblHA KENTIpyIe KONMTEereH mapaMeTpliepli Kepceryre OoJiajbl: POJHK
enmremi, MacmTad, kaapiap skuiiiri, Flash Hyckacel, xykreyim tagaay, APl xambeimka kenripyi,
(baeni-reep MeHI0IH aibipy. [Iporpamma anumanusibik dddexrinep meH PowerPoint kenrynepin
caKTam Hemece OpbIHAaMmaybl MyMKiH. COHBIMEH KaTap, KOJJAHYIIbl KECKIHMl, IBIOBIC JKOHE
OcifHeHI CBhIFy MapaMmeTpiiepiH KepceTyre, OeiiHeH! oWHay oHe KO3FalTy OMIMSIIAPbIH KalIblHA
KEIITIpyre MYMKIHIIr: Oap, oyiap: HMPE3CHTAIMSHBI aBTOMATThI TYpAE KOCY HEMece KOJJIaHYIIbI
OackapybIMeH, Oackapy YVIIIH THIIIKAH HEMece IepHeTaKTa KoJgaHy. AKMapaTTel KOprayfra
apHaJiraH OipHele omnuusuiap Oap: poiMKke Oenri (BOASHOM 3HAK) OPHANACTBIPY, MHapojIbMEH
CaKTaHy, MPE3CHTAIUSHBl YaKbIT MEH JOMEH OoiibiHINa mekTey. [Iporpammara monynasl askrai
Kelle, OHJa KYphUIFaH posiukTep Opaysepiae ne PowerPoint mporpaMmachkiHBIH ©31HAE KaparaHaai
caraMeH KOpiHETIHIH aTal eTy Kepek.

DNEeKTPOHIBIK KypCTapAblH O1p apTHIKIIBUIBIFBI — MYJIBTUMEIUSUIBIK pecypcTap/ibl OesceHl
KoljgaHy MyMKiHairigae. iSpring PowerPoint Kypanjgapel apKbuibl KOMBUIYBI MYMKIH eMec
MyJIbTUMEANA O0BEKTUIEPAl KOCYyFa MYMKIHJIIK Oepe/l.

Konpanymsl npeseHtanusFa opTypiai ¢opmattsl, oHblH imiHae .doc, .pdf, .jpg xoHe T.0.
¢ainnapapl Tipkeil anaapl. COHbIMEH KaTap oJlapblH Kajai alblly KaXKeTTITH peTKe KeNnTipeml:
col Tepe3zele Hemece OpaysepliH jkaHa Tepesecinie. TipkenreH ¢ailnnap KapuslaHFaH
MIPE3CHTAIMSHBI TIeep e Kapay Ke3iH/e )KYKTeNlHe anajsl (4-cyper).

e
Noseuns coaiga: 0200000 Jnur npesentauen: 0:91:20 48
Doy, conian: 0902479
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Cypem 4 - [Ipezenmayus KYpulLiblMblH KATLINKA KeAmipy
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Peceiinik konmanymbuiapra iSpring eHiMzaepi €3 OTaHIApbIHIA OHIIPUIETIHI ©Te THIMII.
Kasipri tanma on elearning jxylieciHe apHaJFaH pecelik eH Oenriur mporpamma. Kenreren
napamerpiiepi OoiibiHIIa iSpring 63 KapcbutactapsiHblH (Adobe Presenter) eHiMIepiHEH e achlll
Tyceni. iSpring - Microsoft sxylieciHiH anThiH cepikTeci OOJIBIN TaObLTA bl JKOHE HET13I1 KaIllbIKTaH
OKBITY JKyHenepiMeH ThIFbI3 Oaitmaneicta. 2008 >kpurgan Oacranm KoMIaHHs iSpring KypajiaapbiH
pecell HapbIFbIHA Yiutectipe Oactaapl. byriHri Tanma iSpring KOMIaHUSCHIHBIH OapiibIK ©HIMIEPI
OpBIC TUTIHJIE KOHE PEeCceMNIK KOJJaHyIIbUIap OHbl 0acKa oJIEMMEH CallbICTBIpFaH/Aa ap3aH Oarara
naiiiajaHabl.

iSpring eHIMIEepi Mpe3eHTAIUsUIAp MEH OJIIEKTPOHJIBIK KypcTapAbl Talgaylibiiap YIIiH
TanThIpMac memiM Oonbin TaObutaabl. TaneiMan PowerPoint mporpammackiHa cyieHE OTBIpHII,
oJlap OHBIH MYMKIHJIK asChIH aiTapibIKTaii KeHedTyne. KoimaHymibl KOChIMINA IICHOCpPIHCH
IIBIFBIN, TpEe3CHTAIUsIapabl BeO-0erTep, OJorrap, KaliblKTaH OKBITY JKYHeJepiHAe >XKoHE T.O.
naiganana amanael. [IporpaMManapbIlHBIH KETICTIKTEpiHIH Oipi — KOJDKETIMIi Oara, OpbIC TiJi
uHTepdeiic, KykaTTama )KOHE JKbUIIaM TeXHUKAIBIK KOJIIay.
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1. 3aituenko T.II. OcCHOBBI JMCTAHIIMOHHOTO OOydYeHHs: TEOpPETUKO-NIPAKTHUYECCKUN Oa3muc:
VYuebHoe mocodue. - CII0.: U3n-Bo PI'TIY um. A .M. I'epuena, 2004. - 167 c.
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Berapsoic A.b.
Hayunslii pyxoBoaurenn: Kybamesa A.H.
Hcnonb3oBanue iSpring Suite 1J1s1 coO3AaHUsI Y1EKTPOHHBIX Y4eOHBIX KYpCOB

AHHoTanusi. B 3Toii crathe 00CYXITArOTCS JOMOJHUTEIbHBIC (YHKIMH, KOTOpbIe 1SPring
Suite mpemmaraer moss3oBarensim Microsoft PowerPoint - tectsr iSpring QuizMaker, kotopsie
MOXHO pa3MellaTh Ha cjlaiaax, HHTepakTuBHOCTH 1SPring Kinetics, SWF-dunemr-ponukwy,
BUI€OpOTHKH Ha YOUTube 1 Be6-00BEeKTHI.

Karwuessbie cioa: Microsoft PowerPoint, iSpring Suite, iSpring QuizMaker, ¢uem-posuku,
Ipe3eHTaIysl, claia, 3PPeKTsl aHUMAIUH, HIEeKTPOHHBIE KYPCHI.

Begarys A.B.
Scientific superviser: Kubasheva A.N.
Using iSpring Suite to create e-learning courses

Abstract. This article discusses the additional features that iSpring Suite offers Microsoft
PowerPoint users - iSpring QuizMaker tests that can be placed on slides, iSpring Kinetics
interactivity, SWF flash movies, YouTube videos, and web objects.

Key words: Microsoft PowerPoint, iSpring Suite, iSpring QuizMaker, flash movies,
presentation, slide, animation effects, e-courses.
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YK 004.4274
Xasx0a0aes C.P.
X. JlocMyxameioB aThIHJAFbl AThIpay MEMJICKETTIK YHUBEPCUTETI
Artbipay, Kazakctan
Froueimu sxerekmi: KyOamrea A H.

«KAHOCTYJIASA WINDOWS LIFE» BAFTAPJTAMACHI KOMET'TMEH BEHHE-
POJIMKTEP ’KACAKTAY TEXHOJIOTI'MSACbI

Anoamna. Byn maxanada xoroanywwiiap ywin Oetine - poaukmepoi OalblHOAYEa JicaHe mysemyee,
O6HOeyee MYMKIHOIK Oepemin  Oelie - pedakmopivlk 0AR0APAAMAHbBIY HCOAPbLL CANaibl QYHKYUALADH
mypanvt aiimoiizan. CoHviMeH Kamap, OHul OKbimyed 0ablMMAn2an MyTbMUMeOUsIblK KOCIMUulanap,
INEKMPOHOBIK KYPCIAP Hcacayoa KoNoaHy MyMKiHOIkmepi atumvlizan. byn 6asoaprama «Axnapammolx —
KOMMYHUKAYUSIBIK, MEXHONO2USIAP» NIHIH OKbIMyoa KOJLOAHBLIAMbIH JJIeKMPOHObl OKYIbIK He2i3iHoe
Jrcacakmanzan betine — KypcmoiH #o0ACbiH 0aUbIHOAYOad KOJIOAHBLIZAH.

Kinm ce3oep: Kunocmyous Windows Life, mynbmumeOusiivl KOCIMUAAAP, NEKMPOHObIK KypCmap,
Oetine — ponukmep, Oetite - pedaKxmopivlK, bazoaprama.

KunoCrynus Windows Life Oarmapnamachl Oy KONAAHYIIBUIAD YIIIH O€iHE - POTUKTEpPIi
TabIHIayFa XKOHE TY3€Tyre, OHJIeyre MyMKIHAIK OepeTiH OeifHe - peIakTopIbIK OaFaapiama.

barnapnamMaHblH  apTBHIKIIBUIBIFBl — KOJJaHylIblIap OarfgapiaMadbsl MeHrepy yuiH — IT
callachlHBIH MaMaHbl Oonysl mapT emectiri. Cebebi, Oarmapmama KOJJAHYIIBIFAa TYCIHIKTI
OonFaHIIBIKTaH, OaFaapiiaMaHbl Jkeleln, opl oHail MeHrepe ananael. CoHbIMEH Karap, Oarmapiiama
TET1H KbI3MET aTKapabl.

KunoCrynus Windows Life Oarmapnamacbl »ofapbl JEHreiifie camaibl >KYMBIC iCTEy
kaOinerine ue. COHbIMEH KaTap, Oaraapiiama oIlepalusulbIK )KYHeMeH ThIFbI3 OaillaHbIcTa KYMBIC
xacaiiapl. COHIBIKTaH, OaFaapiiamMa KOMIBbIOTEp/E HeMece Kamepana (oTocyperTep MeH OeifHe
dbunpMal TikeneW Koca anaabl. OHBIH JKOFapbl canaibl (YHKIHUSUIAPHI Ci3/[IH OWBIHBI3IAFBl KE3
KelareH (UIBMII jKacan LIBIFyFa MYMKIHAIK Oepeli. ©OpTypii MakcaTTapfa apHaiFaH OaTelpMarap
1-cyperrerineit OarnapiaMa naHenbaepiHe O1piKTipUIreH.

[

B LK < | Moit punem = Kitrocryans - — . o5 S
rnasHasa AHUM3LMA BusyanbHeie 3G dekThl Mpoekt Bua @
= E@ @ Buaeo c se6-kamephl 42| HassaHue 2
-] ) ") ]

BcrasuTe [l063BUTh BUAEO [10GABNTE o N =
W boTorpadum i [&] MomerTansnsiii caumox 42| Twtpe ~

Cypem 1 - KunoCmyous Windows Life 6az0apramacet naneivoepi

OunbMIl  KYpPYIbIH HETi3r  KaJaMAapblH KapacTelpy (oTocyperrep MeH OeiiHenepai
naiipiHnaynan  Oacramansl. Kaxerti doTocyperrep MeH OeiHe-ponuKTepal KipicTipy YIIiH,
(bUITBEMHIH CTYIUSCHIH/IA MakTaaHFBIHBI3 KEJIETIH HOpcenep Al OHail TabyFa HeMece KOCyFa 0O0JaIbl.
On ywmiH, anasiMeH OarnapiamaHblH Oac Ma3ipiHae 2-cyperrerigeil «®Porocyper Hemece
OeitHeUITbM KOCy» 0aThIPMAachlH Oacambi3.

[ [T ™ | = | Moii dunem
FnasHasa AHNME LA
] =
BcraBnTE AoBaEnTeE EMgeo [
W doTorpad K

Eydep

Cypem 2 - «@omocypem nemece betineuibm KOCy» OAmMblpMAcCyl
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Komnbrotepaen «®otocyper» Oymachl Hemece «beliHedmibMaep» Oymackl TaHIalabl.
Enniri xezekre ciz «Potocyper» OymachiHa HeMece «beliHepmibmaep» OyMacbiHA aJIbIH ajia
KaxeTTi (hoTocypeTTep HeMece OeifHeep caKTar alyblHbI3 KaXKeT.

AnapiH ana Kapay OaThIpMachIHBIH KOMETIMEH Ci3 XaHa OCHHEHIH Kajail »XKYpEeTiHIH Kepe
asachl3 KoHE (oTocypeTTepal aybicThipa anackid. Kunodumbmaep cTyausicbiHna (oTocyperrep
MeH OeliHesnep KepceTiaesi.

KunoCrynus Windows Life Oarmapmamacel €3 Ke3eriHie MbIHAIal (QyHKIHUSUIIAPIBI
aTKapapl:

«KonupoBatb» OaTbIpMackl KOMETIMEH KolIipMe jKacay;

«BcTaBuTh» 6aThIpMachl apKbUIBI KOIIIPMEHI OpPHAIACTHIPY;

«BrIpe3ars» GaTbipMacsiMeH OeiiHepUIbMHIH Kepek eMec OeIiriH Kecil aiy;
«Buneo ¢ Beb-kameps» OaThIpMachIH 0aChIN OHJIAlH BeO-OeiiHe KocCy;

«J106aBUTH My3BIKY» OaThIpMachl KbI3METI apKBUIbI K€3 KEJITeH 9yeH KOCY;
«3anucarb 3aKaJpoBbIi TeKCT» OaThIpMa apKbLIbl OCHHEPHIIbM 1LTiHE MOTIH XKa3y;
«MoOMeHTaIIbHBIN CHUMOK» 0aThIpMachbIMEH OCHHEPIIbM iMTiHe POTOCYPET KOCY;

Film Studio 6eniringe dorocyperrep MeH OeifHenepal maiigananbln, OipiKTipe anachl3 jKoHE
OJIapJIbl ©31HI3Te KAKETTI peTIeH, 3-CypeTTerijel KOs alachi3.

AN NN N N N

A L R R R
I e pw e

= - - - T L -

Cypem 3 - Film Studio 6enici

Conpnaii-ak, 6arapiamMaHbIH Keneci QyHKIUsUIapbIH Ja KoJlaHyFa 00a bl

v' «Tembl aBTOGUIbMa» OATHIPMAChl KOMETIMEH aBTO(GUIIBM TaKBIPHIOBIH KYPY;

v' «I1oBepHYTH BIEBO» OaThIpMackiMeH OeltHeUIBMI comFa Oypy;

v «IloBepHYTh BIPaBO» OaThIpMa KBI3METIH MaiiganaHy apKbUibl OelHepuIbMII OHFa
allHAJLIBIPY;

v’ «Y nanuthy GaTeIPMACHIH EPTiM, OeiHeGUIBMHIH KaXXeT eMEC JKEPiH OIipil TacTay;

v’ «BbIOparh Bce» 0aThIPMAChlH iCKe KOCHII, 4-cyperrterimeil OeliHepuIbMHIH GapibIK

OeiKTepiH Oenriiey;
ﬁ [ — | - MNosepHyTs BNeso @K YAAAMTH
J g g = MNosepHyTs BNpaso L} BMEpaTh BCe

Tembl asTOGHUAEMA Mpaska
Cypem 4 - «Bvibpamb 6cey» bamvipmacwvl

v «JlocTymm» GaThIpMachiH MaiiJaTaHblll, FATAMTOP KYHECIHEH Ke3 KeIreH MAIIIMETTI JKYKTey
(connry imminAe: OneDrive, Facebook, YouTube, Vimeo, Flicker, I'pymnmsr);
v «CoxpanuTh GuIbM» OATHIPMACHIMCH JIAbIH OeHHEPUITLMIII CaKTay;
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v’ «Boiiti» GatblpMachliH 6acy apKpUibl Mallkpocod)T KOPMOPAIMSCHIHBIH PECMHU CalThIHA
Kipirm, OaFiapiaMaHbl PeCMH CaiTIieH OaiilaHbICTRIpYFa O0aabl. AJIBIMEH «3apErUCTPUPOBATHCS
ciiTeMeciH OachIl TipKeecis;

V' «Ilepexopl» GaThipMa KbI3METIH MaliIalaHblll, OPTYPIIi aybICyJIap apKbLibl aHUMAIUSIIAY;

v’ «JIITeIbHOCTEY) OaTHIPMACHIH IIEPTIM, S-CyperTerigeil (QuibMHIH OepiireH YakbITHIH
y3apTy HeMece KbICKapTy;

“ “_'l,} AnauteneHocre: (1,50 -

J 7‘ J J J J J; @ NPpUMEHNTE KO BCeM

Mepexogt
Cypem 5 - YVaxvimmul y3apmy nemece Kbickapmy

v’ «Casur macitabupoBanue» 6aTeipMa KOMEriMeH 6-CypeTTerijieit MacITaObIH PETTEY;
Eos @ dl|

i il el s =l -

CABWMI M MaCWTasMp oBaHKMe

Cypem 6 - Macwuma6b pemmey

v «OddexTi» 6aTbipMackiMed GUIBMHIH 3G QEKTiCiH 03repTy;

v’ «SIpKOCTB» GATHIPMAChl aPKBLIBI JKAPBIKTHIFBIH KOOEHTY HEMece a3aiTy;

v’ «Ayauo» 6aThIPMACHIH KOJIIAHBII, ayAH0Ka30a xKa3sy;

v’ «IIponopuum» GaTeIPMachlH INEPTII, 7-CypeTTerigei Tene-TeHmIiKKe KeITipil, >k00achiH

HAaKTBI KYpPY;

A B »h =S

Bulgennte Bulgennte Beigennte He CHHX
3aKaJpOELIA TEKCT| BWAE0 MYSHIKY  BHIAENATE

(L] ()

Lnpoko3kpaHHee | CTaHAapTHEIE
[16:9)

Ayano Mponopuum

Cypem T - Tene-mendixke xeamipy

v' «Pa3Mmep dckn3a» OaTHIPMACHIH MAIaIaHbIIl, 3CKU3 MOJIIIEPIH 03rePTY;

v «MaciirabupoBaHue BpEMEHH» OGaThIPMAChIMEH YaKbITKa OalaHbICTBI Op OemiriHmeri
MacIITaObIH KENTIPY (+max HEMECE — min);

v «IpeaBapuTeIbHBI MPOCMOTP BO BECh JKpaH» OaThIPMAcChl apKbUIBI TYTAC HJKpaHFa
HIBIFapy;

v «YCTaHOBUTH HAYAJbHYIO TOYKY» HEMECE «yCTAHOBHTH KOHEYHYIO TOUKY» OaThIPMACHIH
iCKe KOCHIII, aJIZIbIHAH HEMeCe apThIHAH KBICKAPTY;

v' «Hacrpoiika» GaThIpMachlH MMaiilajaHy apKbUIbl 8-CypeTTerifieil KblIIaMIbIFbIH apTThIPY
MKOHE JTaybIChIH KOOEHUTY

o
o § - £h . -
I\ﬂ _&, CropocTe HAapacTaHua: |Het £ Cropocte: 1x

MpomkocTe -‘L CKOpOCTE yracaHua: HeT - LEET § AnuTeneHocTe
EMAED boHa

3By HacTpoiika

Cypem 8 - «Hacmpoiika» bamuvipmacsin hanoanrany

beline-ponuKTI MOHTaXKaM, KypacThIPhIN OOIFaHABIKTaH, COHFbI HYKTECIH Oenruiern, GpuibM-
HIH asKTajdy TUTPBIH eHrizeMi3. Tutpma ¢uibMal nalbiHAaFaHmap skKoHE OCHHE-POJUK Typaibl
aKmapaTTap Oolysl MYMKiH Hemece (DUIBMIII Kepyllijiepre ajafbic ce3i aWThuiansl. Exai maiibin
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Oonran OeiftHe-ponurimisai cakraybIMbl3 KakeT. On ymriH Oac masipaeH «CoxpaHUTh (HUIBM»
OaThIpMackIH 0achITl, OCHHE-POIMKTI CaKTay OPHBIH KOPCETEMI3.

«KunoCryaust Windows Life» OarmapinamachlH OKBITyFa OaFbITTaIFAaH MYJIBTHMEIAAIBIK
KOCBIMIIIaJIap, AIEKTPOHIBIK KypcTap kacayja 0acka OarmapiiaManapMeH Oipre KOJIaHbIM, KaKChl
eHiIMJIep Kypa anambi3. HoTrmxkecinae Ou1iM Oepy KyhHeciHe AIeKTPOHIbI OKYJIBIKTapIbl Maiana-
HBII, YJIKEH TaObICTapFa jKeTyre OoJyajabl. DICKTPOHIbI OKYJIBIKTApIbl TMaigaiaHy OapbIChIHIA,
OKYIIbI €Ki KaKThl OLTIM anajel: OIpiHIICI-MIOHAIK OLTiM, EKIHIICI — KOMITBIOTEPIIK OLTiM.
DNEeKTPOHIBI OKYJBIKTAPIbl TMaiajiaHy OKYIIBIHBIH ©3 OCTIiHIIEe MIBIFApMAIIbLIIBIK JKYMBIC
’KacayblHa, TEOPHSUIBIK OUTIMIH NMpaKkTUKAaMEH YIITACTBIPYbIHA MYMKIHIIK Oepeni. DIeKTPOHIIbI
OKYJIBIKTapJia OWBIH apKbLIbl OKBITY, OJOKTBI OKBITY, TipEK-CHTHAJIIAP apKbUIbl OKBITY T.0. OKY
TEXHOJIOTHSUIAPhI KUHAKTaFaH. buriM amymieira Oenriin Oip xkememzeri OutiM, OUTIK, AaFAbLIapIbI
MEHIepPTYMEH Karap, JYHUE-TaHBIMBIH KEHEHTII, OJapibl IIbIFApPMAIIbUIBIK OaFbITTa YKaH-)KAKThI
JaMBITA]IbI.

Byn 6azoaprama «Axnapammulk — KOMMYHUKAUUATLLIK MEXHOLOSUALAPY» NIHIH OKblmyod
KOJLOAHBLIAMbIH  J]IeKMPOHObL  OKYIbIK  He2i3iHOe Jicacakmanean OelHe—KypCmvly — HCoOACHIH
0aubIHOay0a KOJIOAHBLIEAH.

O/IEBUETTEP
1. AutoPlay Media Studio 8.0. Co3nanue MynbTHMEIMHHBIX MEHIO aBro3amycka. AutoPlay Media
Studio: 3makomcTBO ¢ mporpammoii. http://autoplaymediastudio.ru/index.php
2. Aleksius.com. GTranslate Enterprise Incomedia WebSite X5 9 Free, Ypoku Artisteer 3.1.
http://aleksius.com/articles-2/miscellaneous/65-review-autoplay-media-studio-part-1

Xazk0abaes C.P.
Hayunslii pyxkoBoaurean: Kydamesa A.H.
TexHos0rus co31aHus BI/1€0-POJTHKOB € OMOLIbI0 porpamMmbl "Kunoctyaus
Windows L.ife"

AHHoTanusi. B 3T0il crarbe OMMCHIBAIOTCA BBICOKOKAUYECTBEHHBIE (PYHKIMM INPOTpaMMBbl,
KOTOpasi MO3BOJISIET MOJIb30BATENIAM CO3[aBaTh, PEAAKTUPOBaTh M oOpadaThiBaTh BUAEO. Taxke
paccka3bIBaeTCsl 0 BO3MOKHOCTH HCHOJIb30BAaHUS ATOW MPOrpaMMbl MPH pa3pabOTKe MyJIbTHME-
IUMHBIX NPUIOKEHUH, SJEKTPOHHBIX KypCOB, HAalpaBICHHbIX Ha oOy4yeHHe. DTa mporpaMma
HCIOJIb30Bajach MpPU IOATOTOBKE MPOEKTa BUJEOKYypca Ha OCHOBE JJIEKTPOHHOIO YdeOHHUKa,
UCMOJb3yeMOro TMpH TpenojaBaHuu mnpeamera «MH}opManuoHHblE W KOMMYHUKAI[MOHHBIE
TEXHOJIOTHI.

KiroueBbie cioBa: kuHoctyauss Windows Life, MynpTUMeuitHbIE TPUIOKEHUS, JIEKTPOH-
HbI€ KYPChl, BUACOPOJIMKH, IPOrpaMMHOE 00ecriedeHne Ui peIaKTUPOBAHUS BHJIEO.

Khazhbabaev S.R.
Scientific superviser: Kubasheva A.N.
Technology for creating video clips using the program "*Windows Life Film Studio*

Abstract. This article describes the high-quality features of a program that allows users to
create, edit, and process videos. It also talks about the possibility of using this program in the
development of multimedia applications, electronic courses aimed at training. This program was
used in preparing a draft video course based on an electronic textbook used in teaching the subject
“Information and Communication Technologies”.

Key words: Windows Life Film Studio, multimedia applications, electronic courses, videos,
video editing software.
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VJIK 53(0758)

CeiiTHyp A.M.
MesxyHapOIHBI YHUBEPCUTET HH(POPMAITMOHHBIX TEXHOJIOTUH
Anmatel, Kazaxcran
Hayunslit pykoBoautens: PeicOaityinsl b.

MOJIEJIUPOBAHUE HEJTUHEWHBIX CTAIIMOHAPHBIX ITPOIIECCOB ITEPEHOCA
TEIIVIA B MATEPUAJIAX

Annomayusa. B nacmosweii pabome paccmampusaemcs CmayuoHapHulll Npoyecc nepeHoca menia ¢
yuemom conneunou paouayuu. Mcnonv3ysi 0OHOMEPHYIO MOOeb YPAGHEeHUl Menionpo8oOHOCMU, YYUMbLEAs.
3akon Bonvymana, cocmasnsiemcs nenunelinoe ypagneHue OMHOCUMENbHO MeMnepamypvl Mamepuaila Ha
omkpuimot nogepxnocmu. Paspaboman memoo pewienus HeluHeuHo20 ypasHe s, cocmasiena npoespamma
Ha azvike C++ u nposedenvl uuciennvie pacuemol. Pesynomamul uuciennvix pacuemos ogopmienst 8
epagpuueckom uoe.

Knioueswie cnosa: nepernoc menna, sakon bonvymana, usnyuenue, npoepamma, umepayuu.

[Tpormeccel iepeHoca Teria SBISIOTCS OJJHUM M3 OCHOBHBIX Pa3JIelioB COBPEMEHHOW HAYKH U
UMEIOT OOJBIIOE MPAKTUYECKOE 3HAUEHUE B CTAHIIMOHHOW W TPOMBIIUIEHHOW SHEpreTuke, B
TEXHOJIOTUYECKHUX IPOIeccCaX XUMHUYECKOW, CTPOUTEIBHOW, JIETKOW HW JIPYrHuX OTpacieu
MIPOMBIIITIEHHOCTH. HampuMep, pacder orpakgaroluX KOHCTPYKUIUN B YCIOBHSIX BO3JEHCTBHUS
OKpY>KaloIlEeH Cpeibl.

[Ipouilecc mepenmaunm Temjga K HarpeBaeMoMy TeNy IOJ JACWCTBUEM COJIHEYHOW SHEPTruu
MIPEJICTaBISAET 0COOBI MHTEpec. TerIoBOi MOTOK, IMOTYYaeMbIi TTOBEPXHOCTHIO TeJla OT HarpeThIX
CTeH, MpPsIMO TMPOIMOPIUOHANIEH PAa3HOCTH UETBEPTHIX CTEMeHell aOCONMIOTHBIX TeMIepaTyp
MMOBEPXHOCTEH, yUaCTBYIOIIMX B TersIooOMeHe (3akoH borbiiMana).

ITocTanoBka 3agauu
B ogHOMEpHOM cilydae cTallMOHApHBIN Mpoliecc NEPEHOca TEIyla OMUCHIBAETCS CIEAYIOIUM
muddepeHIMaTbHBIM ypaBHeHHEM [1]:

oo 2 ()
Par - ax\ ax/
Ecmu u(x,t) = u(x),u k = const, 10

diu

Jlnia ypaBHeHui (1) craBsTces cinenyroniye rpaHUYHbIE YCIOBUS:
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kE = h('u — ucﬁ:}l_‘d:ﬂl + E'Cr'_(u4 - ugc}.l (2)

dxle=p

ulx:: = ﬁ (3)

[Tocne HekoTopwix mpeoOpazoBanuii U3 (1) — (3) BEIBOAUTCS ciemyromiee anredpamdeckoe
yYpaBHEHHE:

u(0) + Zu(0) + ZZut(0) =4 @)

rac

A=i+

UrtoObl HailTH KOpHU ypaBHEHHUS (4) BBelleM (YHKITUIO

f(}-'}=(1+1)} +‘m} —A. (5)

Metoa HoioTona
Kopenb ypaBHenust (5) omnpenensieTrcss UTEpalMOHHBIM MeTogoM (MeTonoM HproToHa).
Ocob6oe MecTo B mpuMeHeHUuU MeTo/1a HploToHA 3aHMMAaeT HaX0KJeHUE HauyalbHOTO MPUOIKEHUS

uTepannonHoro meroaa [2]. s aroro pemaercs ypaBHenue f'(v) = 0 U HaXOAUM KOPEHb 3TOTO

YpaBHCHU:
_ kthl Yz E~|Ik+h!
v.= —(E ) === (6)
sl Y kdzol

JlanpHenmume paccyk1eHus MoKa3bIBatoT, YTO
z [ke+hi
fminz f(}-‘$}— (1 ) l__A (7)

Meton HaX0KAEHHUS KOPHS V.

YToOBI HaliTH KOpeHb ypaBHeHUs f(y) = 0, OTAesIeM KOPeHb v, . Berancianm:

flrd=—(1+5)n+yt—a= 21+ D) n+(1+5)n+ Tyt-a= 2(1+3)n =0
[TocnenHee HEPaBEHCTBO yKa3blBae€T HA TO, YTO KOPEHb V, JIGKUT Ha otpeske (0, —v,).

Bropas npousBoaHas ot GyHKImU f(y):

12553 -
") = = = 0.

T.e. rpadpux ¢yukiuu f(v) Boruyras. B kadecTBe Ha4YaIbHOTO MPUOIMKEHHS (DYHKIIUH

oepeMm y, = —y,. [loromy 4ro B 3T0M TOUKE f(—¥,) = f"(¥.) = 0.
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Meron HetotoHa st ypaBHenuii f(v) = 0 3amuchiBaeTCs B BUJIE:

L. fOw
Ynt1 ¥n f.-(}_,n}i

Ha ocHoBe wMmaremaTtMyeckoll MOJENM CTAalIOHAPHOTO TIIpoliecca MepeHoca Temia B
OJJHOPOJHOM MaTepualie COCTABJICHO HENMHEHHOe anreOpandyeckoe ypaBHEHHE OTHOCHUTEIIBHO
TEMIIepaTypbl MaTeprajia Ha OTKPHITON MOBEepXHOCTHU. [IpoBeeHo nccnenoBanue aaredpandeckoro
ypaBHEHUsI, B pe3ylbTaTe KOTOPOrO OT/AENEHa KopeHb ypaBHeHHs. CocTaBlieHa IporpamMMa Ha
s3pike C++, MpoBeeHbl YHCICHHBIE pacdyeTsl. PacueTsl mokas3piBaloT, 4To MeTo] HpioToHa maer
XOpOLIYI0 CXOIUMOCTH (pHuc. 1).

n==01,..

KonuuecTtso ntepaumii n B 3aBUCMMOCTU OT €

- - - - - ~ -/_.

O R N W H UI ON VO

Pucynox 1 - Ananuz pesynomamos uucienHozo paciema.
3asucumocmo Koruvecmea umepayuii Om MOYHOCMU AGNAECMCA MOHOMOHHOU

JIMTEPATYPA
1. Thermophysics, Brno, University of Technology, Faculty of Chemistry. Czech Republic, 2010,
356 p.
2. Camapckuit A.A., 'ymun A.B. Yucnennsie meronsl. - M.: Hayka, 1999. 432 c.

CeliTHyp A.M.
Fouibivu sxerexkmi: Poicoaityabl b.
Martepuanaapaarsl KbLTYAbl TACKIMAJAAYAbIH CHI3BIKCHI3 CTAIHOHAPJIBIK MPoLecTePiH
Mojebaey
Angatna. Ocbl KYMBICTAa KYH PaJHAlUSICHIH €CKEpe OTBIPHIM, JKbUIYABl TachIMallayablH
CTAIMOHAPJIBIK TIPOIIeC KapacThIpblIaibl. JKbUTYOTKI3TIIITIK TEHACYIEPiHIH Oip omeMIal MoIeiH
naiganana OThIpbI, boabIIMaH 3aHBIH €CKepe OTHIPHII, alllbIK OCTTIH MaTepHall TeMIepaTypachiHa
KaTBICThI CBI3BIKCHI3 TEHCY *Kacanabl. ChI3BIKTBI €MeC TeHEY Il MICTy 9/1iCi d31paeH 1, c++ TITiHIe
Oarapiama skacalifibl KoHE CaHJABIK ecenTeyiep Kyprizuigi. CaHIblK ecenTeynepaiH HOTIXenepi
rpauKaIbIK TYpAE PECIMACITEH.
Kiar ce3nep: xbity TacsiManiay, bonbiiMan 3aHbl, COyIie HIbIFapy, OarmapiaMma, uTeparus.

A.M. Seitnur
Scientific superviser: Rysbaiuly B.
Modeling of nonlinear stationary heat transfer processes in materials
Abstract. In this paper, we consider the stationary process of heat transfer taking into account
solar radiation. Using a one-dimensional model of the thermal conductivity equations, taking into
account Boltzmann's law, a nonlinear equation is made with respect to the temperature of the
material on an open surface. A method for solving a nonlinear equation has been developed, a
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program in C++ has been compiled, and numerical calculations have been performed. The results of
numerical calculations are presented in graphical form.
Key words: heat transfer, Boltzmann's law, radiation, program, iterations.
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BUPTYAJIBHASA PEAJIBHOCTb KAK UHCTPYMEHT IS TPEHUPOBKU
MOJIOABIX MEJUIIMHCKHUX CIIEHUAJIMCTOB

Annomauyus:. Cmamvsa nocesiweHa Onucanuio npoekma Ha cmuvike 08yx cgep: HT u meduyunul.
Hpuﬂoofcel-me oceeuwjaem d)yHKl{uOHCIJZbHyFO CNIOPORY NPUTIOJCEHUA, A mMAKIHCE €20 NOAb308AMENbCKUL
unmepdpetic. Ilpusooumces u uncmpymeHmanbHas 6a3a NPoOcpPamMbi.

Knroueevie cnosa: supmyajibHasl pedjlbHoCmb, O00noNHenHas peailbHocnib, Medub;uﬁa, mpeHnaosicep,
Unity 3D.

JloronHeHHass U BUPTYyaJibHAs PEaJbHOCTh - TEXHOJOTWH, MMEIOIIME OOMIMPHYIO 00J1acTh
IpUMEHEHHs. OTH pa3pabOTKH MCIOJB3YIOTCS B INPOMBIIUIEHHOCTH, OOpa30BaHUM, MEIUIIMHE,
UCKYCCTBE, MHAYCTpUU pasBiiedeHui. Yaiie Bcero BUPTyalbHbIE OOBEKTHI HCIOJIB3YIOTCS IS
JI€MOHCTPAIMK HEBUAUMBIX MM CIIO’KHBIX KOMITJIEKCHBIX MTPOLIECCOB, TUOO SBIIAIOTCS peanu3anueit
HECYILECTBYIOLIUX B PEAIBHOCTU. Ellle 0JHO MPEUMyILEeCTBO BUPTYAIIbHON PEAIILHOCTH B TOM, YTO
OMBIT, TIOJIYYCHHBIN B HEH, SIBIISIETCS pEaJbHbIM, & PUCKHA OTCYTCTBYIOT. I10 3TOM mpuunHe MHOTHE
MIPOMBIIIJICHHbIE KOMIIAHUHM MCIIONb3YIOT MOJA00HBIE TPEHAXePhl, YTOObI CBECTU PHUCKH JUIS Bpeaa
3/I0POBBIO HEOMBITHBIX CIELHATNCTOB U MOBPEXIEHUS JOPOrOCTOSIIEro 000pyI0BaHUS K HYIIIO.
IIpy >TOM KOMMaHUS TOJIYYUT KBATHU(PHUIMPOBAHHBIA M OOYYEHHBIH NEpCOHAN, CHOCOOHBIN
KOMITETEHTHO PearupoBaTh B JII000H CUTYyalllH.

Lenbto MpoeKTa SIBJISETCS CO3/1aHUE TAKOTO MPOTrPAMMHOI0 0OecIeYeHus, KOTOPOe MOMOXKET
U3Y4YUTh CTPOEHHE, paboTy M MaTOJOTHM Cepala B peXHMe BUPTyalbHOW peanbHOCTH. [Ipuio-
KEHHE MOXKET OBbITh MCIOJb30BAHO CTYACHTAMHM MEIUIIMHCKUX KOJUIE/DKEH M YHUBEPCUTETOB, a
TaKkk€ B paMKax TIOBBIIICHHUS KBaIU(PUKAIUU MEAUIMHCKUX paOOTHUKOB, M JJs JHOOBIX
3aMHTEPECOBAaHHBIX IMOJIb30BaTesel. PazpaboTaHHOE MPUIIOKEHHE COCTOUT M3 CLEHBI C CEepALEM,
MPEICTaBICHHON Ha PUCYHKE 1.
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Pucynox 1 - Mooens cepoya

Jnst ynobcTBa B3aMMOACHCTBUS C CEPALIEM B CIICHE MMEETCS MOJIb30BATEIBCKUN HHTEepQEiic.
MeHI0 PUIIOKEHHUSI COCTOUT U3 TAHEIH C ONMMCAHUEM COCTOSIHUHN cep/iiia, HeOOXOAMMBIX TUArHOC-
TUYECKUX aHAIM30B W PHUCKOB, KOTOPHIE CBSI3aHBI C OJHMM U3 3a00JeBaHUN (PUCYHOK 2).
B HMXHEl 4acTh KpaHa PaclojaraloTCs YeThIPe KHOIKHU ISl IEPEKITIOUYCHUS MEXYy COCTOSIHUSIMU
cepana. [Ipu BKITIOYCHHUH KaXKJIOTO M3 PEKUMOB CEpJlle HAYMHACT JBUTATHCS B COOTBETCTBUU C
COCTOSIHUEM, MEHSIETCSI 3BYK CEpALICOMCHUS U TEKCTypa caMoro Cep/iia.

YOC: 78 yaapoB/MuHyTY

HopMaabHoOe Undapkr AprepnanbHas DUEPHAASLUA
cepale MHOKapA2 rMNepTeH3usa npeACepAUi

Pucynok 2 - Obwuil 6uo npunoscenus

Pa3paboranHoe mpuiio)keHHE pabdoTaeT Ha UHTETpalMu MEeXAy OYKaMU BUPTYaJbHOMN
peanproct Oculus Rift [1] u urposeiMm nBmwkkom Unity Game Engine [2]. ®yHKImOHAT
nprIokeHus Obl1 Harmcad Ha C#. ['padmueckue moenu co3gaBaymck B cpene 3Ds Max.

Takum 00pa3om, pa3zpaboTaHHOE MPOTPaAMMHOE MPHIIOKEHHUE MPEACTABISAET COO0M aKTyamb-
HBIH, COBPEMEHHBIM MPOAYKT C MIUPOKOW oOmacTeio mpumeHeHus. IIpocras urpoBas dopma
cofieiicTByeT OoJjiee KaueCTBEHHOMY HM3YyUEHHUIO pabOThI Cepila, a PealTMCTUYHOCTh U TOYHOCTh
MPEACTABISIEMBIX MaTEPUAJIOB JIeJIaeT mpolriecc 00ydueHus 6oiee 3 PEeKTHBHBIM.

JIUTEPATYPA
1. Unity Engine. (2019, 09 2). Retrieved from https://unity3d.com/company
2. Oculus Rift. (2019, 05 12). Retrieved from https://www.oculus.com/rift-s/?locale=ru_RU
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Virtual reality as a tool for training young medical professionals
Abstract. The article is devoted to the description of the project at the junction of two areas:
IT and medicine. The application highlights the functional side of the application, as well as its user
interface. The instrumental base of the program is also given.
Key words: virtual reality, augmented reality, medicine, simulator, Unity 3D.
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DISTRIBUTION OF RESOURCES IN CLOUD COMPUTING

Abstract. The article is devoted to the study of models and methods of resource allocation in the cloud.
A thorough analysis of the current solutions in the field of distributed cloud computing was carried out, as
well as the effectiveness of various approaches by assessing existing methods was described and determined
the most effective.

Keywords: resource management, cloud computing, hosting virtual machines, live migration, data
center, resource allocation, distributed computing.

Introduction
Cloud Computing is a new era of remote computing [1]. Web-based computing, where you can
easily access your personal resources via the Internet from any device. Cloud provides computing
as a utility, as it is available on demand to cloud consumers. It is a simple service model for the pay-
per-use consumer-provider. This requires a considerable number of shared resources. Cloud
Computing solves many common computing issues, including handling peak loads, downloading
software updates and using insufficient computing cycles. However, the new technology also
created new problems such as data security, data ownership and data storage of trans-codes. So,
distribution of Resources is always a major issue in cloud computing like any other computing
paradigm. It is very difficult for cloud providers to provide all the required resources because of the
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availability of finite resources. Cloud resources must be shared equally and efficiently from the
cloud providers perspective. Research Survey is not available as a method in cloud computing from
a resource management perspective. In this research paper, we provide a detailed sequential view of
cloud computing resource management. This research paper classifies various methods within cloud
computing, too.

Cloud computing emerges as the company's new computer model be it private, public or
hybrid. In terms of networks, servers, and storage it provides a paperless technical means. The
cloud computing is primarily developed by distributed computing, parallel computing, and grid
computing. Distributed computing allows cloud computing to break down a global operation into
multiple tasks and then send it to processing systems. The Internet users' needs are often complex
and rely on the tasks involved. Nevertheless, resource planning in an environment composed of
heterogeneous resources becomes more nuanced and relies on user requirements. Cloud computing
should then incorporate the heterogeneous network resources to reduce the completion time for all
tasks and optimize the use of resources [2]. Considering that the Quality of Service (QoS) reflects
levels of quality when using cloud services, it is a matter of managing the various resources and
maximizing their preparation.

In cloud computing, Resource Allocation (RA) is the method of allocating available resources
over the internet to the appropriate cloud applications. Allocation of resources starves infrastructure
if the allocation is not necessarily handled. Provisioning of resources solves this problem by
allowing the service providers to control the resources for each individual module.

The Resource Allocation Strategy (RAS) is about combining cloud provider practices to use
and distribute scarce resources within the cloud environment limit to meet the cloud application's
needs. It needs the type and amount of resources required by each application to complete a job for
the customer. The order and time of resource allocation is also an input for an optimum RAS. An
ideal RAS would satisfy the following criteria:

a) Resource contention situation arises when two applications simultaneously attempt to access
the same resource.

b) Resource shortages occur when resources are limited.

c) The state of division of resources occurs when the resources are split.

d) Asset oversupply occurs when the program receives more resources than the allocated one.

e) Resource underspending happens when the plan is distributed with fewer resources than the
need.

Cloud users estimate resource demands for completing a job before estimated time can lead to
resource over-supply. Resource allocation by resource providers can lead to resource
underspending. To address the above-mentioned differences, cloud providers and users needed
inputs for an RAS. The application requirement and the Service Level Agreement (SLA) are
important inputs to RAS from the angle of the cloud users. The offers, resource status and available
resources are the inputs needed from the other side for RAS to manage and allocate resources to
host applications [3]. The product of any optimal RAS must satisfy parameters such as efficiency,
latency, and response times. Although cloud provides reliable resources, it also poses a critical
problem in dynamically allocating and managing resources across apps.

In this paper [4] an exact methodology was used to research an algorithm for the scheduling
of tasks in a cloud computing environment. This approach is based on the branch-and-bound
algorithm, which combines the QoS constraints on both aspects: the user dimension, and the
machine load balancing aspect. It followed a rational approach, based on a comparative study
centered on the interpretation of values. It showed the interest of this algorithm through
experimental results which allowed us to assess cost and system load efficiency. Compared with the
genetic algorithm, the Branch-and-Bound technique delivered better results in terms of time, cost
and load balancing for a small population of nodes. It can conclude that developing an efficient task
scheduling system can meet user requirements with a good use of resources and improve the cloud
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computing environment's overall performance. So scheduled tasks are considered to be a cloud
server management tool. Cloud computing is a new paradigm in which data and services from
information technology are distributed over the Internet using remote servers.

In this work [5] on resource allocation in cloud computing, there is a lack of research that
addresses multiple resource management challenges with the goal of allocating sufficient resources
for each workload to optimize power consumption. This paper looked at different types of resource
allocation algorithms that improve the cloud infrastructure. The proposed system is capable of
achieving good efficiency, being effective, accepting more work, helping to engage in being
truthful, possible outcomes and competing with others that is the guaranteed application etc. Also,
included are some of the drawbacks that are resource limits, modes cause energy consumption,
difficult to experiment results due to research funds, live migration, and execution time limits ect.,
thus improving technique for future work to explore new online frameworks in cloud environments,
implement Software and test systems in open source.

In [6] introduces the Internet of Things (IoT), which describes a comprehensive ecosystem
that connects a large number of heterogeneous physical objects or things such as equipment,
devices, livestock, cars, farms, factories etc.To improve the efficiency of applications such as
logistics, manufacturing, agriculture, urban computing, home automation, ambient assisted living
and various ubiquitous real-time computing applications on the Internet. This offers an introductory
overview of the state of the art in FEC with regard to technical background, features, hierarchy of
deployment climate, business models, opportunities and open challenges. Specifically, the five
fundamental advantages of FEC — SCALE, realized by the five mechanisms of FEC nodes —
Storage, Compute, Acceleration, Networking and Control (SCANC) were defined.

In this paper we addressed resource allocation on cloud computing, there is a lack of research
that discusses several resource management issues with the goal of allocating sufficient resources to
maximize power consumption for each work load. This paper looked at different types of resource
allocation algorithms that improve the cloud infrastructure. The proposed system is capable of
achieving good efficiency, being effective, accepting more work, helping to engage in being
truthful, possible outcomes and competing with others that is the guaranteed application etc.
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PA3PABOTKA DJIEKTPOHHOI'O YYEFHUKA C 3JIEMEHTAMM
@JDI-AHUMATIIAN

Annomauusa. B nacmosaweil pabome paccmampusaomcs 3mansl U npoyecc paspadomxu d1eKmpon-
HO20 YuebHUKa ¢ anumayuamu no xypcy usuxu. Llenvio npoexma s61semcs cO30aHue 31eKmpOHHO20
VUeOHUKa 015l UCNONb308AHUA KOMNLIOMEPHOU AHUMAYUY 8 Kauecmee UHCMPYMeHma o0y4eHus u 00y4eHus 8
@usuueckom odpazosanuu, u uccredogarue IPpexmusHvix NO0X0008 K UHMezpaYUU KOMHbIOMEPHO20
MoOenuposanus 8 usuueckoe obpazosarue.

Knroueswle cnosa: anumayus, s1ekmpoHmblil yueOnux, mooenuposanue, Adobe flash, ¢usuxa.

KomnbroTepHOe HHTEpaKTUBHOE MOACIHPOBaHUE (PU3UUECKUX SBICHUH CIOCOOCTBYET
Jy4IIeMY YCBOEHHUIO MpEAJIaraeMoro K M3y4yeHUI0 MaTepuasa, MOBBIIIAeT HHTEPEC K O0yYeHHUIO U
Pa3BUBACT MCCIIEI0BATENBCKHE CIIOCOOHOCTH Y CTYIEHTOB. JlaHHBIE MOJIETH TIO3BOJISIIOT YIPABIATh
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MOBEJICHHEM OOBEKTOB IPH JEMOHCTPALMM 3KCIIEPUMEHTOB Ha JKpaHE MOHUTOpA, XapaKTepH-
3YIOIIMX TO WIM HHOe (u3mueckoe siBiieHWe. lcrmoib30BaHUEe MOJCIMPOBAaHUS (DU3HUYECKUX
SIBJICHUI TIO3BOJISIET MPETOAABATENIO MOBBICUTh Ka4eCTBO MPEAJIaraéMoro K M3y4eHHI0 MaTepuara,
MIOMOTaeT JIy4llIe MOHATh U YCBOUTH ero. [lpenomaBarenh UMeeT BOZMOKHOCTh COBEPIICHCTBOBATh
METOABl M (POPMBI M3IIOKEHHST Yy4eOHOTO Marepuaia W JAEMOHCTPUPOBATH CIIOKHBIE (PU3NYECKHE
3¢ eKTH B BUJIC aHUMalUi. AHUMAIUS CO3/1aeTCs IyTeM M3MEHEHUS CICAYIONIMX APYT 32 APYroM
KagpoB. Hampumep, MOXHO mnepeMermiath OOBEKT MO CTOJNy, BpallaTh, MEHATh LIBET, CTENEHb
PO3pavyHOCTH, GOpPMY U pazmep oObeKkTa U T.1. s co31aHusi aHMMaluu HeoOXOAUMBI rpaduyec-
KHMH pEelaKTOp U aHUMATOop.

Lenpto mpoekTa SIBISIETCS CO3/IaTh SJCKTPOHHBIA YYEOHWK JJIsSi MCIIOJIB30BAaHHS KOMIIbIO-
TepHOU aHuMaruu [1] B kayecTBe MHCTPYMEHTa OOy4YeHHS W OOy4deHHs] B (U3HUECKOM 00Opa3o-
BaHUM, U MCCICI0BATh YPPEKTHUBHBIC IMOJXObl K HHTEIPAIIMA KOMITBIOTEPHOTO MOJICIHPOBAHUS B
¢dusnveckoe obpa3zoBaHue.

AnuManuu ObuTH 00bEUHEHBI B AJNEKTPOHHBIA y4eOHUK (PUCYHOK 1), KOTOPBIN MpeaocTaB-
JSET OCTYN K TEOPETHYECKOMY MaTepHajly YKa3aHHBIX pa3/eioB (PU3HMKH, a TaKKe HEIOCPEICT-
BEHHO K aHUMAIIMsIM U3 KOHKPETHOTO mnaparpada. YueOHHK 00agacT BCEMH XapaKTePUCTUKAMU
AJIEKTPOHHOTO y4eOHOro MocoOus, a UMEHHO yJO0OHOW HaBHTAIMed MO paslieiaM C MOMOIIBIO
OIJIABJICHUS, PCATM30BAHHOTO 4Yepe3 THIIEPTCKCTOBBIC CCBUIKM, a TaKXKe HABHTaIllMed MEXIy
PUCYHKaMH M3 TEKCTa W MX aHUMHUPOBAHHBIMH TpeICTaBiIcHUsAMU. Ha pucyHke 1 mpencTaBiieHO
TJIABHOE OKHO TIPH 3arpy3Ke yueOHHUKa.

Pucynox 1 - I'nasnoe 0kHO 21€KMPOHHO20 YUeOHUKA ¢ HADOPOM AHUMAYUTL

OkHo yueOHMKa pazaeneHo Ha 3 oOmactu (pucyHok 2). CneBa pacrojiokeHa ITaHelb
HaBUTAIUH 110 3JIEKTPOHHOMY MOCOOHIO: pa3/ienbl GU3UKU MOXKHO BBIOPATh C MOMOIIbIO COOTBETCT-
BYIOIIMX BKJIAJIOK COJAEPIKAHUS, B KQXK/I0M U3 pa3/ieoB JOCTYITHO OT/AeNIbHOE oriasieHue. [TyHKThI
OIJIaBJICHUSl UTPAIOT POJIb TUIEPTEKCTOBBIX CCHIJIOK M OTKPBHIBAIOT B O0JIACTU CIIpaBa COOTBETCT-
ByrouMii maparpad ydeOHHMKa TO (U3UKE, KOTOPBIM HCHOJB3yeTCs B KauecTBE OCHOBHOIO Ha
ypoKax B yKa3aHHOH 1IkoJsie. B ceperHe okHa pacroyioskeHa 00J1acTh IEMOHCTpAllui aHuManuu. B
pa3zpaboTaHHOM y4eOHUKE aHHMHPOBAHBI BCE PUCYHKHM M3 BKIIIOUEHHBIX pa3fesioB U naparpagos.
3anmyck KOHKPETHOW aHMMAIlMK MPOUCXOAUT MyTeM BbIOOpa COOTBETCTBYIOIEIO PUCYHKA CIpaBa U
yIpaBieHUs: N300paKEHUEM MBIIIBIO.

B pesynbrare mpozgenaHHoil paGoThl OBLI CO3/IaH SJEKTPOHHBIM Y4eOHHK C KOMIIbIOTEp-
HbIMM aHUMalUsAMU (QU3NYECKUX SIBICHUHN, CO3JJaHHBIX MPU MOMOIIM MPOrPaMMHOT0 oOecreueHus
Adobe Flash [2]. [Jannble Mozenu, B OTIMYME OT CTATHYECKUX PUCYHKOB, IMPEICTABICHHBIX B
pa3IMyYHBIX y4YyeOHHMKAX MO (HU3MKE, MO3BOJIAIOT YIYYIIUTh MOHMMaHHE (yHIaMEHTAIbHbIX
¢bu3nvecKkux sBICHUH. ITO B COBOKYITHOCTH JIeNaeT TPy npenoaasarens 6omnee 3pPpeKTUBHBIM, U
COOTBETCTBEHHO YJIYYILIAe€T YCBOECHHE Y4eOHOM Mporpammbl cTyaeHTaMu. OpelMBOPK MOAIEPKU-
BaeT ONPEEIICHHbIE TUIBI B3aUMOJEHUCTBUS C IOJb30BATEIEM, aHUMALIMIO MOJEIEH U TEKCTyp, a
TaK)X€ yCOBEPILIEHCTBOBAaHHBIN JU3aiiH MapKEPOB, MOAXOIALINH JI1s1 y4eOHBIX KHUT.
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Pucynok 2 - Obwuii 6uo s1ekmponHoc0 yuebHuKa

Paboma evinonnena npu ¢unarncosoti noooepacxke KH MOH PK no npoecpamme epanmoso2o
Gunancuposanus nayunvix ucciedosanuii na 2018-2020 2z., epanm NeAP05135692.

JINTEPATYPA
1. KommbtorepHast anuMarus. [DnekTponubiii pecypc]. URL: http://bourabai.kz/mmt/ animation.
htm (nara obpamenus: 05.01.2020).
2. Adobe Flash Professional. [Oaexrponnsiii pecypc]. URL: http://htmleditors.ru/Rasnoe/Flash/
list2/adobe_flash/multiplikazija5.html (nara o6pamienus: 16.01.2020).

CeiiTnyp A.M., Hoii 1.1, Kenicon /|.K.
Fouibivu xerexmi: aiinexo E.A.
D I-aHUMALHSA YJIeMEHTTepi 6ap JIeKTPOHbI OKYJIBIKTHI 33ipJaey

Anparna. byn okymbicta (u3nka Kypchl OOMBIHIIA aHMMAIUACHl 0ap 3JEKTPOHJBIK
OKYJIBIKTBI 931pJiey Ke3eHJIepi MeH Mpolieci KapacTeipbliaabl. JKoOaHBIH MaKCcaThl-KOMIBIOTEPIIIK
aHMMalUsSHbBl (U3MKaNBIK OUTiM Oepysie OKBITY KOHE OKBITY Kypaibl peTiHJe MNaiinanaHy YIIiH
ANEKTPOHMBIK OKYJBIK JkKacay >KOHE KOMIIBIOTEpNIK MOAeNbAeyAl (u3MKanbIK OuIiM Oepyre
MHTETpaIUsUIayAblH THIM/II TOCUIIEPiH 3epTTey.

KinT ce3nep: anumanusi, >IEKTPOHABIK OKYIBIK, Monenbaey, Adobe flash, ¢pusnka.

A.M. Seitnur, D.D. Tsoy, D.K. Zhenisov
Scientific superviser: Daineko Ye.A.
Development of an electronic textbook with flash animation elements

Abstract. This paper discusses the stages and process of developing an electronic textbook
with animations for the physics course. Aim of the project is to create an electronic textbook for
using computer animation as a teaching and learning tool in physical education, and to explore
effective approaches to integrating computer modeling into physical education.

Key words: animation, electronic textbook, modeling, Adobe flash, physics.

Cgenenusi 00 aBTopax:
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TeXHUKa W TpOrpaMMHOE obOecrieueHue» MexXIyHapoJHOTO YHUBEPCUTETa WH(GOPMAIMOHHBIX
TEXHOJIOTHIA.

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
30



B PA3PABOTKA IIPOTPAMMHOI'O OBECIIEYEHUS U WHXXEHEPUS 3HAHU MW

Kenicos /loyner KaiipaTyibl, MarucTpaiT BTOPOIro Kypca CHELMAIbHOCTU «BhuncianTens-
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PAZPABOTKA INPUJIOKEHUSA CPE/IbI Visual C#[.NET]| VIS PABOTBI C
BA3AMMU JAHHBIX CTYJAEHTOB

Annomauyua. B smou uccredogamenvckoii pabome npuxiaonas npozpamma Ha sazvike Visual
CH#[.NET] ¢ noooepoickor SQL 0Onn cosdanus 6asvl OAHHBIX CMYOEHMO8, KOMOPAs ONMUMUSUPYem U
nosvluiaen npou38o0UmMeIbHOCMy npenodogameneli yHueepcumema u wkoi. OOHo u3 ocobennocmetl 9mou
npoSpamMmbl 66800 U 661800 OAHHbIC CMYOEHMO8, A MAaKdice OJis NOAYUEHUS DPASIUYHBIX U008 OOKYMEHMA.
Touemy 5 eviopan umenno szwix Visual Studio C#? Tax xax Visual Studio C# sensemcs 00Hum uz MHo2o-
@DYHKYUOHATBHBIX U COBPEMEHHBIX A3bIKOG 8 cghepe Npocpammuposanus 018 co30anusi nodobHvix Desktop
npozpamm.

Knrouesvle cnosa: paspabomxa ummepgeiica, cozoanue 6asvl oannvix Ha .NET, paboma c¢ SQL,
mecmupoganue unmepgetica

B at1oit nccrnenoBatensckoit pabore mpukiagHas mporpamma Ha sisbike Visual C#[.NET] ¢
noanepxkoi SQL st co3manust 0a3bl TaHHBIX CTYIEHTOB, KOTOPas ONTUMH3HPYET M TOBBIIIACT
MIPOU3BOJIUTENILHOCTD MpenoioBaTeNiel yHuBepcurera M mKosu. OIHO U3 0COOEHHOCTEH 3TOM
NpOrpaMMBbl — BBOJA M BBIBOJ JAHHBIX CTYJCHTOB, a TaKXKe IS MOJYYEHUS DPa3IHYHBIX BHJIOB
nokymeHTOB. [louemy s BeIOpan mmenHo s3bik Visual Studio C#? Tak kak Visual Studio C#
SIBJSIETCS] OHUM U3 MHOTO()YHKIIMOHAIBHBIX U COBPEMEHHBIX SI3BIKOB B c(hepe MporpaMMHpPOBaHHSI
115 co3aanst moo0HbIx Desktop mporpamm.

HaBepHsika Bce TyMaroT O TOM, 4TO Bce 3TH (yHKuuuU yxke npucycrsyror MC Access mim
€CTh TOTOBBIE MA0JIOHBI ATOH MPOTPaMMBI, HO UX HET. B Moel mporpamMMe ecTh Takue QYHKIIUU KaK
[Moxyunts cnpaBky\J{ocTrkeHHs\ M HHTEIUIEKTYIBHBIA MOUCK, YTO OTIIMYAET OT IPYTUX MPOTPAMM.
B nanpheiimieit paspaboTke mporpaMMa OyneT COEAMHEHAa C CEepBEpOM, U 3TO O3HAayaeT, 4To
nporpamma OyzeT paboTaTh B OHJIaHH-PEKHME.

TyT oTOOpaskeH CIHCOK CTYNEHTOB, KOTOpBbIE Ha JaHHBI MOMEHT ydarcs Ha Kadempe
nHpopmatuku. Kak mokasaHo Ha CKpHHIIOTE, MporpamMma Moxer coprtupoBars no MUH / Ilon /
®dopma oriaThl U T.1.

CoptupoBka ocymiecTBisercs ¢ momoribio Gynkiuii While

SqlReader reader =null;

SqlCommand command = new SqlCommand(“SELECT * FROM
[Facultate] ”,connectionToBase),

read=command.Execute();

while(read.Reader())
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{

Object name = read[f INN’];

}

=] [r— neaal
Wrctpymenter O Mporpamme
R e === L. Mon e Hotep MHH ctraerin e e reme | Kpe o

ASppaxmanosa Aiadapwa Carwmranvesna | 04-05-1991 KEHCKMIA Kandait, Ucara... 910504400422 Maructpatypa Becnnamas Kasaxcruit HKenat/3amyxem | 2

2 Baroit Paiibimber Mepramyne! 01-07-1996 MyxCKoi ATBIPAYCKARA ... | +77028023440 960701350125 Ouroe Becnnamas Kasaxcruit Xonoct/Hesam...

3 Annnon Mag 1 lgpnaryno: 29-03-1990 ryacRoi Feonor, Haxams 900329350117 Corpauwernoe Cecnnamas Kasaxcrmii Nonoct/llesam... |3

4 Byprutosa Kynasis OptiBacapkeoiser | 09-09-1996 HeHcKi r Amoipay, Asan... | 21-51-83 960909450162 Ouroe Becnnamas Pycexmit Xonoct/Hesam

5 AparTyprves Actinxar Ackapyns 28-11-1938 ryxCKoi 2-11-91 981128350444 Ouroe Mnaman Pycexmit Xonoct/Hesam. . | 4

6 Arabaes Kyan Keonumxaitornm | 21-07-1996 MyxCKOR BabexcTan Pec 560721000179 Beuepriee Mnathas Kasaxcrwmit Yonoct/Hesam. 3

7 Carbinranvesa Banayca Baybipxarikoiss: | 17-08-1996 KeHcKuit Amsipay ofnsic 960817450102 Ourioe Mnaman Kasaxcimit Xonoct/Hesam

8 AaaeTos Carymn AcbinkaHoBMY 27-11-2000 MYXCKOA 001127550439 Ouroe Becnnamian Pycorui Xonoct/Hesam 2

9 Maxyos HypTinex SMIpXKEHYNG! 04-06-1996 MYXCKOA Amoipayckan of. 87055573409 960604350712 Ouroe Mnamian Kasaxcrui Kenat/3amywem

10 AmeToss Aanana ABaTKbisbl 25-12-1996 KEHCKHMA 961225400063 Maructpatypa Becnnamian Kasaxcrui Xonoct/Hesam 1

1 Kamanosa Mencyny Kymaranukeisel | 02-12-1992 KEHCKMA Kypmatrase ay_. | 87713425025 921202400613 3aouHoe 3rona Mnamian Kasaxcrui Xonoct/Hesam

1z A HKarwan Kancaproiss: 16-07-1995 AEHURMA Arorap, Myran.. 550716450363 Mai mc 1pa 1ypa B uidinay Kasancrni Honwe/Hesar,., | 2

13 Scaneikos Onxac HypBexynel 18-04-2000 MyxcKol Kymeickep 2, ... | 500553 000418550874 Ouroe Mnatias Kasaxckuit Xonoct/Hesam... |3

14 Bnmykan Cameifangs TysenGaiyns 07051997 MyxcKol Keiseinkora ay... 970507350886 Cokpawentoe ...  Becnnamas Kasaxckuit Xonoct/Hesam... |3

15 Bakmiranvesa TeHEWTS TensmarosHa 274091957 KEHCKMA Mkp.Mupac, My... 970527450688 Maructpatypa Becnnaman Kasaxckuit Xonoct/Hesam... |2

1€ Bakmirann Mepeit Fudagatyne 07081994 mMyxcKrol Kypmanrase, C... 940807351047 Maructpatypa Becnnaman Kasaxcruit Xonoct/Hesam... |2

17 Bacapos 3amanait Hacinkamyne: 29-05-1999 MyxcKoil Ameipay Kanacs! 990529350295 Ouroe BecnnamHas Kasaxcrkuin Xonoct/Hesam. . | 3

18 Banros Acxat ABuBynnaesmy 08-04-1991 MyxCKOR Szbexctan Pec 87751416443, 510408000653 Beuepree MnatHan Kasaxckuit Henat/3amyxer 4

19 Mnaxos Kapeinkacen Manukyne: 14-03-1996 MyxcKoil MaxamBera 123. 960314351219 Maructpatypa BecnnamHas Pycexuit Xonoct/Hesam. . | 2

20 KyBeros Tnexkabein 25-05-1991 HEHCKIRA Ateipayckan of. 87029009651, 9510529301450 3aouroe 3ropa MnatHan Kasaxckuit Henat/3amyxer

21 Oaynetosa Haprus ANNambICKbI3bl 07-05-2001 MEHCKWA . 010507650519 OuHoe Becnnamiar Pycorian KonocT/Hesam. 1

22 Wapucos rabut Dymaraniesi... | 22-01-1958 My XCKOR AToipay K. CTax.. | 45-81-72 8778.. | 580122302148 3a0uHoe 2rofa MnatHan Kasaxcrii KeaT/3amyxem

23 Dyckanues Agun KEHrUpoBIY 03-12-1988 My XCKOR Banbikub!, Ky 881203302014 MarucTpaTypa BecnnatHan Kasaxcrii KeHaT/3amywem | 2

24 ErisGai Dunac HypbiMyns! 11-07-2000 My XCKOR ATsipay o6nsic 26513 000711550173 Ouroe Mnaman Pycekuit Xonoct/Hesam. . | 3

25 Tenew Afbinan ArvaTynbl 22-01-1993 My XCKOR WHaep aynams!. ... | 8701605068 930122300423 CokpalleHHoe MnatHan Kasaxckui KeaT/3amyxem

26 Ecexeros Acsinxan KymaxaHyne! 17-12-1887 MYXCKOA 971217350052 Ouroe Mnatas Kasaxckuit Xonoct/Hesam 4

27 Frausaanma Aran R arioaaa 21-N2-1880 weLrL Wunan Warasa ANNRI1ANNIRT Marurmaruna Rernnaniag Kamavret XonneT/Haazm 7

Pucynox

1 — Cnucox cmyodenmos

3mech MOXHO YBUIETh (YHKUMH penaktupoBanus. Hampumep: JloOaButh crymeHTa/
N3menuTs n Y ganuth 1aHHbIE CTYJEHTa U3 0a3bl.

Wucrpymenter O Mporpamme

E} Ofyuatowmecn | CrMcork

[oBaeuTs cTyAeHTa

Vg - ‘

Pamunan - |

OmiecTso - |

Mo poxasHAn - |

Mon - |

MecTo poxaoeHna - |

Homep - |

WHH- |

Popma oByueHUA - |

Popma onnats - ‘

FAsbik oByuerue - [ |¢J

CemefiHoe NonokeHme - [ | #J

Kype - | 1 8]

Kapeapa - [ | 31
( NoBasnTs )

WsmennTe faHHbIE CTyAEHTa

YpanuTe cTyaeHTa

K Mony4nTs faHHbIE )

AHH - | 951112350808 d- | 1 &)
Mg - | Teneyranues ( YaanuTs )
Parnus - ‘ Angap

Qryectso - ‘ Canayatyne

l'oa poxpetns - | 18-11-15959

Mon - ‘ MYXCKOR

MecTo pososHun - ‘ZBCHHH]DD'D Amoipayckan oBnacTs MHaepe

Homep - | 87123421340
WHH- 991118350808
“Popma oByueHUA - ‘ QuHoe
“Popma onnatsl - | Mnathan

Asbik oByueHue - [Kaaaxcmn

[

Kypc—l

B

it ol

= [XnnncT/I 1

4]

3

[]

Katdegpa - [I'IporpaMMHaﬂ MHXEHEDMA

.
=

C

WsmeruTs

A

Pucynox 2 — Hacmpotixu

Bo Bkmaake «QOyuyawiumecsi» oToOpakeHa Oojiee yIydllleHHass BEPCUS COPTHPOBKH C

CHUCTEMOM TTOUCKA.

[Tonb3oBarens cmosxeT BBectd B moiie noucka UMH unmu ®UO (MOXHO U 1O OTIEIBHOCTH
umst \ pammius \ otaectBo). Jlanbire no nporpaMmmHoMy koxay pacrnio3Haercst UMH wnm dpamunus, u
BBIBOJISITCS JJAHHBIE O CTYJICHTE.
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Whecrpymentel O Mporpanne

[HacTpoiiki [owamj Crcok |

Copmposka

PakynbTeT - [<PusKia.MaTEMaTMK 1 MHBOPMAVOHHEIE Texronord [

Kamenpa - [Bee D]

Haifgero 729 crygenT

WameHuTe naHHbie CTyaeHTa

VHH s 1O - [ Ananp

GO

Wras - [ Teneyranves

Pammanan - | Angssp

Omveetee - | CanayaTynsi

Ton poxasrnn - | 18-11-1999

Mon- |

MecTe poxaerms - (230000000 Arsipayckan ofinacTs ViHaepckii patiol

leraep - [

MHH- |

87123421540

951118350808

Popra oByuSHAA - \ Qurice

|
|
|
|
My*CKO ]
|
J
|
|
|

“Popma ornatei - | Mnam-an

Astik ofiyserme - |Kasaxckmit

-
b

CemeiiHoe nonoxkere - | XonocT/Hesamyxem

Kype - | 3

]

Kageapa - |Mporpammmas wrxenepia

-
>

€ Cripsexa

AL/

( Docraxesun

AL/

466 Kaikipaanos Anmuap TepeMypaTymksl

Pucynok 3 — Obyuarowuecs

Kak ckazaHo BblllIe, B 3TOH IporpaMme MOKHO IMOJYYUTh CIPaBKY O TOM, YTO YyYallUics
JCHUCTBUTEILHO SIBJIICTCS CTYIACHTOM 3TOTO (haKyJIbTeTa.

A Taxke CnpaBKy MOZKHO IIOJIYYUTh OAHUM KIIMKOM, 3TO IIO3BOJISAICT HE II€YaTaTh BCC JAHHBIC

CTyJIleHTa Ha TOTOBbIH 11admon Word-a.

KA3AKCTAH PECIYBIIHKACEL
BLTM AoHE FBLTLIM MHHICTRTITT

«XAJTET JOCMY¥XAMETOB ATBIHIATBI
ATBIPAY MEMIEKETTIK YHHBEPCHTETI»

Wap:

XYprisy Ky
pecnyGnuKankIK, MeMNEKETTIK KacinopHe!

= Cnpaska

ne 8

MHHHCTEPCTBO OBPA3OBAHHA H HAVEH
PECIIVE/IHKH KAZAXCTAH

-
S —

«ATBIPAVCKHI ['OCYIAPCTBEHHEIH VHHBEPCHTET
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Pucynox 4 — Cnpasxa

Ha ocHOBaHMM TIPOBEIEHHOTO HAyYyHOIO TIPOCKTa MOXKHO CJeJaTh 3aKIIYeHUE, YTO
BBIIIIETIEPEUNCIIEHHBIE (haKThl TO3BOJISIFOT CAEIaTh BBIBOJ O TOM, YTO 3Ta Mporpamma o0jerdaet
paboTy mpenoaBareseii, COTpYJIHUKOB YHUBEpCHTETa U KO, [ pusmueckoid peanu3aiu 0asbl
naHHbIX B KaudectBe IeneBoit CYBJ] ucmonp3oBana Visual C# [.NET]. [lannas mporpamma
MO3BOJISIET XPaHUTh W 00pabaThiBaTh WHGOpPMAIMIO O CTyaeHTax kadenpbl. Takum oOpa3om
npejICTaBlICHHAs porpaMMa Oy/IeT MoJie3Ha I TOCYIapCTBCHHBIX YHUBEPCUTETOB.
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Key words: Interface development, database creation on .NET, work with SQL, interface
testing.

Caenennst 00 aBTopax:

BexeroBa Acwhuiaii bakrbi6aeBHa, crapmuii npenogaBarens Kadenpsl «MHpopmaTuxm»
ATBIpaycKoro rocy1apcTBEHHOr0 yHUBEpcuTeTa MeHH X. JlocMyxamenosa.

Tyaeyraaues Aagusap CanayaroBuy, crynent crnennanbHoctd SB011100-UudopmaTuka.

YK 530.1, 681.3.06

Kycaunos M.
Yuusepcuret «Typan»
Anmartel, Kazaxcran
Hayunsiii pyxoBoaurens: Kum E.P.

TEXHOJIOTMH BUPTYAJIBHOM W JONTOJJHEHHOM PEAJIBHOCTH B
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Aunnomayun. Yenoseuecmso 6 Hacmosujee epemsi HAXOOUMCSL HA CMAOuu, NOOOOHOU nepexody
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Ipowno nexomopoe eépemsi, npesxicoe uem KUHeMamospapucmol pazpabomaiu Hogvle MexHOL02Ul, CHOCOObL
npeocmasie st UCMopuL, YHUKAIbHOU 01 3motl cpedsl. Taxum obpasom, mo dce camoe Oyoem 6epHO 8
omuowenuu VR. B nacmosujee epemsi KOMRbIOMEPHAs. UZPA 6 GUPMYAIbHOU PEalbHOCMU — MO APOCHO
MPAOUYUOHHASL KOMABIOMEPHASL U2pa, HO omodpadicaemast Ha opyeom nHocumene. Co epemenem npousotoem
CcMeHa napaouemvl, KOMOpyio Hukmo He 3uaem. Huvimu crnoseamu, VR — smo pesomoyus, xoms om
nepeoHauanIbHol udeu nabopamopuu nomped6oeanocy 50 nem, umobvl cmams NPOOYKMOM PEGOIIOYUOHHOLO
xapaxmepa.

Knioueswie cnosa: supmyanvhas peaibHocnb, OONOIHEHHASL PEAIbHOCHb, UHMe2PAYUsl, UHKIIOZUBHOE
06pazosanue, NOIHOE NOSPYAHCEHUE.

Jlnsi Havanma CTOMT OCTaHOBUTHCS Ha oOmieM 3HadeHuu TtexHonoruii VR m AR. Cdepa
MPUMEHEHHS BUPTYaJbHON peanbHOCTH B 00pa3oBaHMM OYeHb OOmMpHA. ECTh HECKOIBKO MPUYHMH
nmoueMy VR sBnseTcs OTIMYHBIM HMHCTPYMEHTOM [Uisi oOydeHus. Bo-mepBbiX, 3TO MOXKET
peBpaTuTh pedepar B MarepraibHOC. DTO MOXKET OBITH OCOOCHHO TOJIE3HO B TPEIOJaBaHUU
€CTECTBEHHbIX HaykK. Hampumep, npeanonoxkum, 4TO HCIOIb30BAHME COBMECTHON BHPTYalbHOU
Cpeabl JaeT MPEUMYIIECTBO OOYUEHHUS CTYyIEHTOB T€OMETPHUECKIM KOHIICTIIIUSAM 110 CPABHEHHUIO C
TPaAULIMOHHON OyMaroi M KapaHJaIiom.

Bropoe npeumymiectBo B 00pa30BaHUU COCTOUT B TOM, YTO OHO IOJAECPKHUBAECT y4yacTHE U
neiicTBue, a He Toubko HaOmoaeHue. OIHUM U3 MPUMEPOB 3TOTO SBISIETCS XUPYPrUYECKOe
o0y4yeHue, HampuMep, CTOUT NOJYEPKHYTh, Kak BP Bce wame wucmnonb3yercs B 0OydeHHH
Helipoxupypruu [1] U umeanbHO codeTaeTcsl ¢ TaKTHIbHbIM HHTepdericom [2]. JleficTBUTEIBHO,
eBpOIEHiCKas KOHCEHCYCHas TMporpamma mjisi OOydYeHHsS DHJIOCKOIMUYECKOW XHUPYprHuH B
HCKYCCTBEHHOU peabHOCTH Oblia pa3paboTaHa U COTIacoBaHa.

Tperbe mpeuMyIIecTBO 3aK/IIOYAETCS B TOM, YTO OHA MOYKET 3aMEHUTh METO]Ibl, KOTOpPbIE
SIBJISIFOTCS  KEJNATEJIbHBIMUA, HO MPAKTHUUYECKHM HEBO3MOXXHBIMH, HaXKe, €CJIM 3TO BO3MOXKHO B
JeWCTBUTENBbHOCTH. Hampumep, eciin 4esnoBeKk I0JKEH nocetuTs Huarapckuii Bogonaja B MEPBYIO
Heznemo, ['pana-KanboH B cnenyronryro 1 CTOYHXEHIDK 4epe3 HEEI0, OH HE CMOKET IIOCETUTH BCE
3T MecTa. TeM He MeHee, BUPTyaJbHbIE IOCEIICHUS BO3MOXHBI, U TaKUE€ CPElbl HaXOAsTCs B
CTaJ1H pa3pabOoTKH.

YerBepToe MpEeUMYIIECTBO B OOpa30BaHMM COCTOMT B TOM, YTO OHO HapyllaeT TPaHMIIbI
peanbHOCTH KaK 4acTh HcciefoBaHus. Hampumep, u3MeHeHHe rpaBUTALUU 3€MIIU JUJII UMHUTALIUU
MIOTEPU O30HOBOTO CJOS WJIM HaOJIOJIEHUE 3a TMOSBICHUEM CBEPXHOBOIM C caMOro Hayaja, Kak B
KMHOTEATpE, YTO B KOHIIE KOHIIOB ITPAKTUYECKH HEBO3MOXKHO CAEJIATh B PEaIbHONU PEAIILHOCTH.

B o6nactu VR nnst 3apaBoOXpaHeHHs, XUpyprudeckass MOATOTOBKA ObUIa TINATEIBHO
uccnenoBaHa. Mcrnonbp3oBanue MOAETUPOBAHUS B IUIAHUPOBAHUN XUPYPTrUUYECKOTO 00YUYEHUsI UMEET
BaKHOE 3HaueHue. YToObl AaTh XOpOoIIUi npumep Toro, noyemy BP HeoOxomuma [uist XUpypruu:
VMHTEPBEHIIMOHHAs KapJUOJIOTUs B HACTOAIIEE BpeMs HE UMEET APYroM YAOBIETBOPUTEIBHON
cTpateruu o0ydeHus, KpoMe OOydeHHs ManueHToB. KaxkeTcs, 9To nmprnoOpeTeHrne Takoro 00y4deHus
Ha BUPTYAJIBHOM YEJIOBEUECKOM Telie ObUIO ObI TYYIITUM BapUaHTOM.

B oOyueHuun cTyaeHTOB-MEAUKOB U, B YACTHOCTH, XUPYPIOB, CYIIECTBYET COOTBETCTBYIOIIAs
MOTEHIIMAIbHAsA POJIb JOMOJIHEHHOW pPEeaJbHOCTH KaK MHCTPYMEHTA JJI M3YYEHUs] aHATOMUH C
HCIIOJIb30BAaHUEM BUPTYAIbHBIX TPEXMEPHBIX Mojieneit [3]. XoTs ecTh uccie0BaHus, MBITAIOIIAECS
OLIEHUTb, HACKOJIBKO MOJIE3HONW MOXKET ObITh JOMOJHEHHAsl PEaNbHOCTD JJIS YIYUIICHHUS U3y4eHUs
aHaTOMUHU, B TOM YHCJIE HCCIeNOBaHUS, NpeAnoiararonme, yto BP Moxer 3amMeHUTh HCHONB-
30BaHUE TPYNOB B MEUIIMHE.

Tem He MeHee, nake BU3yallu3alldsg TPEXMEPHBIX MojJeJel Tena A U3ydeHHs] aHATOMUU
JaeT XOpOIIMe pe3yslbTaThl JUIs TPEHUPOBOK, M IOITOMY 3Ta 00JacTh, KOTOpas [JOJDKHA
paciupsaThCcs B OyayIieM, MOJTHOCThI0O UHTETPUPYET CUCTEMBI MOTPYKEHUS U pa3sinyHble (pOpMbI
MaHUIMYJISIUN U B3aUMOJIEUCTBUS CTYJIEHTOB C MOJICIIIMU Tea.

Ho mnaumbonee couuanbHO 3HAUYMMBIM U, HECOMHEHHO, MHOTOOOEIIAIONIUM aCHEKTOM
UCTOJIb30BaHUS M UHTerpauuu TexHonoruii VR u AR B cucremy 00pa3oBaHus sIBISETCS BO3ZMOX-
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HOCTh €T0 IMUPOKOTO HCIIOIH30BaHMS B MHKIIO3UBHOM OOpa30BaHUU JJISl IETEH ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH. Ha JaHHBIHE MOMEHT HET WHHOBAIMOHHBIX BBICOKOTEXHOJIOTMYHBIX METOIO0B
oOydeHUss B ATOH 00JACTH, M TEXHOJOTUH BUPTYAIBHON pPEaThbHOCTH MOTYT JaTh HaM TaKyIO
BO3MOKHOCTb

TpaguimoHHOe WHKITIO3MBHOE 00pa3oBaHUE HAIMPSIMYIO CBS3aHO TOJBKO CO CIEIMATbHBIMH
KOMMYHUKATUBHBIMHU TIOJIXO/IaMH K OOyUYEHHUIO, B 3aBUCUMOCTH OT OOJIC3HM YYaIlUXCs, HAIpUMED,
netn ¢ PAC (paccTpoiicTBa ayTMCTMUYECKOIO CIEKTpPa) HYXKIAIOTCS B COLMAIBHOW IMOAJEPIKKE,
MOATOTOBKE K ypOKaM, U peOCHKY C IepeOpaabHbIM MMapajinvyoM, B OCHOBHOM, HYXKHa ITOMOIIb B
nevkennn. Ho, He3aBucuMoO OT 3a0oJieBaHusl, y OOJIBIIMHCTBA J€TeH ¢ 0COOBIMU MOTPEOHOCTIMU
COXpaHseTCS MHTEIJIEKT U / WM YMCTBEHHass MoTtopuka. Ho m3-3a CBOMX OrpaHWYCHUN OHHM HE
MOT'YT YUUTHCSI OJJUHAKOBO C APYTHUMH JIE€TbMHU.

OnHoit 13 Hambosee OCTPHIX COIMAIBHBIX IMPOOJIEM B HAcTOAIIEE BpeMs sBIseTCS (HOpMu-
pOBaHWE HETAaTHBHBIX COIMAJIBHBIX YCTAHOBOK, OCOOCHHO TOHATUU «CTPAHHBIN», «IPYron» H
MOo0OHBIX TpeapaccynkoB. JleTn u3 ceMell U COLMAaNbHBIX TPYII C BBHIPAKEHHBIMU MPEIpaccy/l-
KaMi HAYMHAIOT YCBaWBAaTh TaKHUE YK€ HETaTUBHBbICE YCTAHOBKU B PAaHHEM IIKOJIHLHOM BO3pacTe; B
FOHOILIECKUI TEPHOJ 3TH B3Il GpuKcupyrorcs [4].

Kak ye ynmoMHUHaIoCh BBIIIE, MCIIOJb30BAHUE TEXHOJIOTUM BUPTYyaJIbHOW W JOMOJHEHHOM
pPEaIbHOCTH YCKOpPSIET IIpolecc OOydYeHHs, B TOM YHCIIE y JETeH ¢ OrpaHUYCHHBIMH BO3MOXK-
HOoCTsIMU. M CIiop30BaHNe MHTEPAKTUBHBIX M YBIICKATCIBHBIX COOBITUH ¢ 3((HEKTOM NMPHUCYTCTBUS
yIydIllaeT HWHTEIJICKTyallbHbIE CIIOCOOHOCTH, a B CJIydasX C OrpPaHUYCHHBIMH JABMKCHHUSMH
yIAyULIalOTCS JBUTATEIbHBIE HABBIKM PYK, HOT, TYJIOBHUINA, B 3aBHUCUMOCTH OT BBIIIOJIHIEMOTO
CIICHApHsI.

B aTOli MeTOm0JIOrMM BaXXHO OTMETHTh, YTO CIIOCOOHOCTh KOHTAaKTHPOBATh W YIIydlllaTh
KOMMYHHUKATHBHBIC CIIOCOOHOCTH JIETEH ¢ OrpaHMYCHHBIMH BO3MOKHOCTSMH B HECKOJIBKO pa3
s dexTuBHEE, YEM MTONBITKH MTOCTENIEHHO BO3BpaIlaTh U aAanTUPOBATh JIETeH K COIIMAIBHON Cpejie.
Bo3MoXHOCTE co37aBaTh BUPTYaIbHBIE UTPOBBIC TUTOMIAKH, KJIACCHI U MEPOIIPUSATHS, HE3aBUCHUMO
OT COIMAJILHOTO HEPaBEHCTBA M MPeayOeKICHUH BO BCEX aCIEKTaxX, SBISCTCS OJHUM W3 TJIaBHBIX
npeuMyinecTs TexHojorud VR. DTa mpakTUka MOpPEeKpacHO BIMUSIET HAa KOMMYHUKATHBHBIC
CIOCOOHOCTH peOeHKa M MOTHBHUPYET JalIbHEHIIIee pa3BUTHE 3TOW o0sacTu [5].

OtnenpHOE YOMUHAHUE TPEOYeT HOBOM KOHIICTIIIMH, KOTOpas, K COXKaJEHHUI0, B HACTOSIIEE
BpeMs HCIOJIb3yeTCs TOJABKO B POMaHaX W MPOM3BEACHHUIX HAyYHO-(aHTACTHYECKOTO >KaHpa
«rmonaHoe morpyxeHue». CTOUT OTMETUThb, YTO HCCIEAOBAaHUS TakKXKe IMPOBOJATCS B JTOM
HaMpaBlIEHWH, HO MO CPAaBHEHHUIO C JIPYTHMH OO0JAaCTSMHU, TAKUMHU KaK pa3BICUEHUS, TCHICHIUS
Pa3BUTHS OTPACTH TTOKA3BIBAET JJOBOJILHO COMHUTEIHHBIC TOKA3ATEH.

[TonmHoe mnorpyxeHue - 3TO COCTOSHHE CO3HAHUs, YacTO HCKYCCTBEHHOE, B KOTOPOM
OCO3HaHUE CyOBEKTOM CBOETO (PU3WYECKOTO COCTOSHUS CHI)KEHO WJIU TMOJIHOCTBIO yTpadeHo. DTO
MICUXUYECKOE COCTOSIHUE YacTO COIPOBOXKIACTCS OIIMYIIEHHEM OECKOHEUYHOCTH IPOCTPAHCTBA,
Ype3MEpHOM KOHIIEHTPAIlUH, NCKAKEHHBIM OIYIIEHUEM BPEMEHH, a TaKXKe JIETKOCTHIO JIEHCTBHIA.
TepMUH MIMPOKO UCIONB3YETCS ISl OMUCAHMS TIOTPYKEHUS B BUPTYaJIbHYIO PEaJbHOCTb,
HCKYCCTBO WMHCTAJULSIIIUU M BUICOWTPHI, HO HESICHO, UCIIOIB3YETCS JIM 3TO CJIOBO €AMHOOOPa3HO.
DTOT TEPMHUH TaKX € OTHOCUTCS K YaCTO MCHOJb3YyEMbIM MOJHBIM CIOBaM, MO3TOMY €r0 3HAY€HUE
JIOBOJILHO PaCIUIBIBYATO, HO B HEM €CTh HAMEK Ha UTO-TO 3aXBaThIBAOIIIEE.

O1nynieHrne nNorpykKeHusi B BUPTYaIbHYIO PEaJbHOCTh MOXKHO OXapaKTepHU30BaTh KakK MOJTHOE
MPUCYTCTBUE BHYTPU BHYIIAEMOTO MPOCTPAHCTBA BUPTYAJIbHBIX OOBEKTOB, TJI€ BCE, YTO CBSI3aHO C
TUM TPOCTPAHCTBOM, OO0S3aTEIBHO TPEIINOJaraeT CBOI «pPEaTbHOCTB», U CYOBEKT KaxeTcs
COBEPIIICHHO HE CBA3aHHBIM C BHEITHUM (HU3UIECKUM MUPOM.

[TorpyxeHHue B BHUPTYaJIbHYIO pPEaJbHOCTh - 3TO THIOTETHYECKAas TEXHOJIOTHs OyIyIIero,
KOTOpasi B HACTOSIIIEE BPEMsI CYIIECTBYET MO OOJIBIIICH YacTH KaKk BUPTyallbHasl PEaIbHOCTh B apT-
npoekTax. OHa 3aKJII04aeTCs B HOTPY>KEHUU B HICKYCCTBEHHYIO CPEy, T/I€ M0Ib30BaTEIb YyBCTBYET
TO K€, YTO M B OOBIYHOM peaTbHOCTH KOHCEHcyca [6].
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Hawnbosnee BIyMuUMBBI METOJM 3aKJIIOYACTCS B CO3JAaHUM OIUIYIICHWH, NPH KOTOPBIX
BUPTYyaJIbHAasi PEAbHOCTh «BCTABJISIETCS» HEMOCPEACTBEHHO B HEPBHYIO CHCTEMY, 3TOT METO]I
MOKHO Ha3BaTh <«IIPSAMOW CTUMYJISIIIHCH HEPBHON CHUCTeMb». B (yHKIMOHAIBHON / OOBIYHOMN
OMOJIOTHH YEJIOBEK B3aMMOJCHCTBYET C pealbHOCThI0O KOHCEHCYCa uepe3 HEPBHYIO cuctemy. Uepes
HEPBHBIC MMIIYJbCHI OH IIOJIy4aeT MH(OpPMAIMIO OT BCEX OpraHoB 4yBCTB. OHM JalOT HEHpOHAM
OIIYIIECHHWE TMOBBIICHHOTO BOCHpUATHS. Eciaum YenoBeK MoJy4aeT HCKYCCTBEHHO CO3JIaHHBIE
HEPBHBIC UMITYJIbCHI HA BXOJIE, €r0 HEPBHAsI CHCTEMa aJICKBaTHO pearupyet u GopMUPYET pealbHbIC
BBIXOJHbIE HEPBHBIC HWMIYJbChl, KOTOPBHIE MO3BOJISIIOT €MY B3aWMOJICMCTBOBATH C BUPTYaJIbHOMH
peanbHOCTBIO. B 3TOM ciydae cineayer u3berarbh peajbHbIX BXOJHBIX UMITYJILCOB OT OpraHU3Ma K
LIEHTPAJIbHON HEPBHOM CHUCTEME.

B Oynyiiem 3TOT METOJ IMOMOXKET >KHTh ITOJIHOLCHHOH JXHU3HBIO JIIOASIM, Y KOTOPBIX €CTh
HEKOTOpPbIE OTPaHUYCHHUS, a JIJII HEKOTOPHIX OHHM JAayT BO3MOKHOCTh Ha4aTh HOBYIO «BUPTYyallb-
HYIO KU3HbB.

B aT0i1 cTaTthe paccMoTpeHbl Bo3MOKHOCTH VR B 001acTi 00pa3oBaHus, KOTOPhIE BO3HUKIIN
C MOMEHTa €€ CO3JaHHus, COCPEAOTOYHMB BHHMAaHHE Ha MPUIOKEHUSIX M OCOOCHHO TEX, YbH
pe3yabTaThl UMEIOT HEKOTOPHIN YPOBEHb MOJICPKKH HCCICIOBAaHUN. DTa 00JaCcTh OYEHb OBICTPO
MEHSETCS, 1 M300pETaTeIbHOCTD JIIOJICH MPOCTO MOPaKaeT: HOBBIC MACH U IPOCKTHI MOSBIISIOTCS
€XKEIHEBHO. 37IeCh KPATKO IIEPECUMCICHBI HEKOTOPBIC M3 IOCICAHUX HJSH, KOTOPhIC MPHUBICKIIN
BHHMaHUE HapsAy C MOTPEOHOCTAMHM YIyUIIEHUs HHKIFO3UBHOTO 00pazoBanus. [1o cyTu, 3To nuaewu,
KOTOpBIE HAaXOJSATCS B MPOIECCe peaau3aiun, 0e3 KakKux-JIn00 pe3yinbTaTOB WA, BO3MOXKHO, JTaKe
0e3 Kakoro-mmbo ypOBHSA pead3allii, HO KOTOPbIE HMMEIOT OOJbIIMEe MEPCHEKTUBBI IS
JIAJIbHEUIIIETo pa3BUTHA. B Kakoi-TO MOMEHT MOXKET IT0Ka3aThCs, YTO MBI TOBOPUM O JIAJIEKOM
Oymayuiem, HO 3T0 Oyaylee y:ke HaCTYIUIIO, U sl HaJIeIOCh, UTO 3TO Oyyiiee OyAeT SpKUM Ui BCEX.
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HNuxaro3uBTi 0i1iM Gepyaeri BUPpTyasibl koHe KeHelTiireH bIHANWBI TEXHOJI0THSJIAp

Anparna. bi3 kasip TeaTpiap MeH KHMHO apachIHJAFbl aybICylapFa YKcac CaxHaJaMbl3.
Teatpner kepceTiHi3. KuHopexuccepiep ’kaHa TEXHOJOTHUSIIAPABI, OChl OpTaFa TOH CHOXKETTI
YCBIHYJIBIH TOCUIIepiH jkacayaaH Oipa3 yakbIT oTTi. Ocbutaiimia, 60ya VR-re katpicThl Oonajbl.
Kazipri yakpITTa BUPTyaJI[Ibl MIBIHABIK KOMIBIOTEPIIK OWBIH - OYJI Kail FaHa JOCTYPJIi KOMIIbIO-
TEpJIK OWBIH. YakKbIT oTe Kene 013 Oule aaMalThiH MapaJurMaiapiblH aybICybl Maiina 0orassl.
Cypert, V.R. - By peBomonusiibiK uaest, Oipak peBOIOIHUSIIBIK OHIM O0TYbI KepeK e/Ii.
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Kiar ce3nep: Bupryanasl MIBIHABIK, KEHEHTUITCH MIBIHABIK, HHTETPALINS, HHKIFO3UBTI OLTiM,
TOJBIKTAl CHT131Y.

Kussainov M.
Scientific superviser: Kim Ye.R.
Virtual and augmented reality technologies in inclusive education

Abstract. We are now on a stage similar to the transitions between theaters and cinema. Show
the theater. Some time passed before the filmmakers developed new technologies, ways of
presenting a story unique to this environment. Thus, this will also be true with respect to VR.
Currently, a virtual reality computer game is just a traditional computer game. Over time, a
paradigm shift will occur that we cannot know. Image, V.R. - This is a revolutionary idea, although
it was supposed to be a revolutionary product.

Key words: Virtual reality, augmented reality, integration, inclusive education, full
immersion.

Cgenenusi 00 aBTopax:

KycannoB MyxameaaJju, CTyIeHT nepBoro Kypca kadenpsr “UHpopMannoHHbIE TEXHOIO-
run’”’, YauBepcuteT «Typany.

Kum Exarepuna PomanoBa, K.T.H., noueHT kKadeapsl “MHbopMarimoHHbIE TEXHOJIOTHU,
VYHuusepcurer «Typan».

YK 004.946

Hyprazues /LK., oii I./1., Celitnyp A.M.
MexnyHapoaAHbIN YHUBEPCUTET HH(OPMALIMOHHBIX TEXHOJIOTUI
Anmartel, Kazaxcran
Hayunsiit pykoBogutens: Haitnexo E.A.

HCIOJb30BAHUE TEXHOJOT MU BUPTYAJIBHOM PEAJIBHOCTH B
OBPA3OBAHUUN

Annomauus. Ilpoepecc 6 obracmu UHDOPMAYUOHHBIX MEXHOIO2UL NPpUBesl K HNOSAGIEHUIO HOB020
HAnpasnenuss — CMeUAnHOU PearbHOCmU, Mm.e. HAN0JCeHue OONOIHEHHOU U GUPMYAIbHOU pealbHOCmel,
xomopas npedcmasisiem cobol CO30AHHLIL C NOMOWDBI MEXHUYECKUX CPeOCmE Mup, nepedasaemvlil
yenoseKy uepes Cyx, 3perue, oooHaHue u m.0. OOHO U3 NpuMeHeHUll OAHHOU MeXHOI02Ul 3aKTI0YAemcsl 8
obpazoseamenvroil  cpede. Komnviomepnoe moodenuposanue 06beKmMos, peanu3osannoe 6 popme
BUPMYATILHBIX PUSULECKUX IKCNEPUMEHTNO08, HAX0OUM 8ce DoJbuLee NPUMEHEHUEe 8 NPpoyecce 0OYHeHUs.

Taxum obpazom, pazpabamoviaemvie 6 pPAMKAX OAHHOU pabOmMbl NPOSPAMMHOZ0 NPOOYKMA,
NO360IAIOWE20 BU3YATUUPOBAMb U YIPAGTAMb 00bEKMAMU HA OCHOBE MEXHOIO2ULL C WECIbI0 CIeneHsIMU
c60600v1 (6DOF) gupmyanvroii peanvhocmu, npedcmagnsem cobou akmyanbhblil, COBPEMEHHbI NPOOYKM C
WUpoOKoU 0bacmvio npuMenenus, He umelowull anaioeoe 6 Kazaxcmane.

Knrouesvie cnosa: Oculus Quest, Leap Motion, C#, Unity3d, supmyansuas nabopamopus,
BUPMYATIbHASL PEATbHOCHIb.

BBenenne

B TeueHue moiaroro BpeMEHW BHUPTYyalbHas pealbHOCTh Ka3allach JUIIbL Hay4YHO-(aHTACTH-
YEeCKOW KOHIENMUME. 3aTeM, IMOocjie TOro, KakK TEXHOJOTUsl IepecTajia BBIMJISAACTh OJHOU
vk aHTazuel, yueHsle, n3oOpeTrarenu U (QyTypoJOrd Hayald MOHUMATh, 4TO OOBEIWHEHHE
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TOJIOBHBIX YOOPOB ¢ 000pYJOBAaHHEM MOXKET TPAHCIIOPTHUPOBATh YEJIOBEKA B COBEPIICHHO HOBBIC
MUPBI, OCTaBJISIsI HOTH B pealIbHOM MUpE.

Co3nanue BUPTYAIbHOW PEeaTbHOCTH — OOJIBIION IIar B pa3BUTUU MH()OPMAIIMOHHBIX TEXHO-
noruit. OJJHAKO HUKTO HE OyAeT CIopuTh, 4TO JF0O0E OTKphITHE B Mupe WT Bcerma kakum-to
00pa3oM CKa3bIBaeTCs M Ha APYrux cdepax AesTeIbHOCTH YenoBeka [1]. B ocobeHHOCTH OrpoMHOE
BJIMSIHME OKa3bIBACTCS Ha 00pa3oBaHKE, YTO HEYAMBHUTEIBHO: HEBO3MOXHO IMOJATOTOBHUTH YEIOBEKA
K )KU3HU B CTPEMHTEIIBHO Pa3BUBAIOLIEMCSl MUPE, €CITH 32 BCe BpeMsi O0yUYEHHSI B IIIKOJIC U BBICIIEM
yu4eOHOM 3aBEJICHUU OH HU pa3y HE CTAJIIKMBAJICS C COBPEMEHHBIMH TEXHOJOTHSAMHU. TeM Oonee
MCIOJIb30BAHNE HOBBIX TEXHOJOTWH 00S3aTeNIbHO MpHBIeYeT OOJbIle BHUMAHHUA K IPOIECCY
O00y4YeHHs W MO3BOJIUT OOJiee HArJISIIHO O3HAKOMHTBCS ¢ MaTepuayioMm 3aHsaTHs. Ceituac He 0c000
aKTHUBHO BHEJAPSETCS BUPTYyajbHas peajbHOCTh B cepy oOpazoBaHus. Bo-mepBbIX, CTOMMOCTH
Ka4yeCTBEHHOT'0 000PYIOBaHUS JOCTATOYHO BBICOKA, IIOATOMY JIaJIEKO HE KaXK/asl IIIKOJIA WU JIF000e
Ipyroe yaeOHOe 3aBEJCHHE MOKET TO3BOJIHTH ce0e KYIHUTh YCTPOWCTBO BUPTYaJTIbHON PEaTbHOCTH.
Bo-BTOpBIX, €l1e He BCeM MOHSITHO, KaK €CTECTBCHHBIM 00pa30M BHEAPUTH JaHHYIO TEXHOJOTHIO B
nporecc o0ydeHus M Kakasi OT 3Toro OyneT mosib3a. HecMoTpst Ha Bce 3TH CIIOKHOCTH, BUPTYallb-
Hasl peaIbHOCTh 00S13aTEIbHO CTAHET YaCThi0 00Pa30BaTEILHOTO MPOIIecca B yIYCOHBIX 3aBEICHUSX.
Benp korma-to mpe3eHTanMM M MHTEPAKTUBHBIC TECTUPOBAHHS AKTHBHO HE HCIIOJIB30BAINCH B
IIKOJIaX ¥ YHHBEPCHUTETaX, a ceiyac HEBO3MOXKHO IMPEICTABUTH 3aHATUS 0€3 ATHX COCTABISIONIMX
[2].

3aMeHa peanbHBIX (U3NYECKUX MPAKTHK HAa WX BUPTYaJbHBIC AHAJIOTH pEIIAeT MHOTHE
npobnembl. Cpead HUX — JOPOTOBHU3HA H, CIIEJOBATEIbHO, HEIOCTYITHOCTh TEXHHYECKOTO
000pyIOBaHUs, CIOKHOCTh €ro OOCITY)KHBAaHHSI W COIPOBOXKJICHHUS, OOecrieueHrue Oe30MacHOCTH
y4yaluxcss BO BpeMsl TPOBEICHHS TPCHUPOBOK, a TaKXe HEBO3MOXHOCTh OCYIICCTBICHUS
UCTIBITAHUN B CHITY ero (u3ndeckux ocodenHocteil. Tak jxe OONBIIMHCTBO HccienoBanuii [3, 4, 5]
JIOKa3bIBAIOT, YTO TakUM 00pa3oM JIOAM BOCIPUHMMAKOT HHpopmauuio sydmie. Ecnu npu
MPOCITYIIUBAHUH JIEKIIUH B KPATKOBPEMEHHOH MaMATH yaepxkuBaercs 25% wuHopManuu, To npu
Bu3yaibHOM oOyueHun — 80%. Taxke B [6] ommcaHO, HACKOJIBKO XOPOIIO YEJIOBEK CIIOCOOEH
BOCIIpUHUMATh HH(poOpMauio uepe3 urpy. Apkama Ha ocHoBe VR - cepbesnas wurpa s
OpPOJBIKCHHST M Pa3MBILIUICHUST 00 HCTOPHM JKHMBONMUCH W wucKycctBa. Mnes Puzzle Battle
3aKJII0YAaeTCsl B TOM, YTOOBI YBUAETh 3HAMEHUTHIX XYJOKHHKOB, Takux kak Ban ['or mmm ®puna
Kano, cpaxarommxcst Ipyr OpoTUB Jpyra WM MPOTUB JAPYTHX XYJOKHHKOB W3 Pa3HbIX 30X, B
KJIacCM4ecKoM rosioBosiomke. Urpok momkeH OyaeT BblIaBaTh ceOs 3a XyJIOKHHMKA W UrpaTh B
BECEJIOM KOHTEKCTE, IJie OH YJIYYIIUT CBOM MCTOPHUYECKUE 3HAHUS O XYAOKHHUKE M ero paboTax,
WCTIOJB3Ys TPEUMYIIECTBA TEKYIIUX HCCIIEAOBAHUH MO TIOTPYKEHHIO B BUPTYaJIbHYIO PEATbHOCTb.
B [7] npuBenen npumep HCIOIb30BaHUS. MHOTOIOIB30BAaTEIbCKOI0 HHTEpPeEiica.

OcHoBHas1 KOHI NS Pa3padoTKu

bein pazpaboTan mpOTOTHN ISl B3aUMOJACHCTBUS C BUPTYaTbHBIMU OOBEKTaMH, HE OTPaHHU-
9yyBas ABW)KCHHE M TPOCTPAHCTBO KabensMu ToIkItoueHHs. Takum oOpa3om, TpymHmbl TOAEiH
MOTYT HaXOJIUTHCSI B OJTHOM CECCHH, HE OTAAISISICH APYT OT JApyTa.

Ha naHHBII MOMEHT Ha pBIHKE JOCTYMHO OOJIBIIIOE KOJMYECTBO IUIEMOB BUPTYAIbHON
peanbHOCTH W TeXHOJoruH, monosHsronme e€. Cpean Hux Oonee m3BecTHbie OT Kommanuun HTC
(Vive, Vive Pro, Vive Cosmos), Valve Index, Pimax m Oculus (Rift, Rift S, Go, Quest).
Jononusromme xkomrektytonme: Leap Motion Controller, ba3zoBeie cranmmm ot HTC, Kinect,
Vive tracker u T.11.

JI71st pa3paboTKu MPOTPAMMHOTO TIPOTYKTa OBLITH BEIOPAHBI TEXHOJIOTHH:

- Oculus Quest. Ouyku BUPTYaJbHON PEATFHOCTH C LIECThIO cTeneHsMu cBoOoabl (6DOF)
MPEACTABISIIOT COOOM aKTyaJIbHBIA, COBPEMEHHBIN MPOIYKT C HIUPOKOW OOJACThIO MPUMEHEHHSI.
OfHMM U3 TUTFOCOB SIBIISIETCSI «OTCYTCTBHE TIPOBOJIOBY», TEM CaMbIM HE OTPaHMYMBAET MaciTabaMu
e CTBHIA;
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- Leap Motion Controller. Kontposiep — KOTOpbIil TO3BOJISIET 3aXBaThIBATh ABHKCHUS PYK U
HajblieB, OCHOBAHHBIA JJIs YEJIOBEKO-KOMIIBIOTEPHOIO B3aMMOJICHCTBHUsS. Tak jKe, HCIOIb3Ys
OTKPBITBI UCXOJHBIIA KOJI, MO’)KHO HAyYHTh OTCIICKUBATh 00BEKTHI IIEpe]] COOOI.

JIisi CHHXPOHHOM PaboThI JABYX Pa3HBIX TEXHOJIOTHH ObUI pa3paboTaH aJrOPUTM, KOTOPBIA
MO3BOJIUT Tepe/iaBaTh JaHHble depe3 koHTposwiep Leap Motion B Oculus Quest, ucmonb3ys
Bluetooth. Tak kax Leap Motion Controller nmpennasnauen ans ucrnonb3oBanus yepe3 USB, Obut
n00aBieH TonoaHUTeNbHBIN Moty Ib Arudion Nano B csizke ¢ moayiaem Bluetooth (Pucynok 1).

B kauectBe rpaduyeckoro HMHCTpyMEHTa Ui Pa3paOOTKU IPHIOKEHHS HCIOIb30BAICT
urposoii asmwkok Unity 3D. B kauectBe OMOIMOTEKH ISl peasin3aliuy ObUTH KCIoib3oBaHbl Oculus
Integration, Leap Motion Interaction Engine, Graphic Renderer, Hands Module.

%

Actor

Oculus Quest

v

HC-06 Bleutooth module
Leap Motion Controller

;ﬁ

T TLLTA
L 33V 10 6V I
1
1
o T

Cpena ans pazpadoTn NPpUNoKeHnin

Arduino Nano
g

Pucynox 1 — Cxema pabomul cucmemvi

3akiaiouenue

B3aumoseiicTBue CTyI€HTOB, MpenoiaBaTenei u Moab30BaTeNel B BUPTYaIbHOW PEaTbHOCTH C
MHOTOITOJIB30BATCIIBCKUM pe)KI/IMOM Ha HpaKTI/IKe IIO3BOJISICT YCKOpI/ITI) 06yquI/Ie NN BHe)IpeHI/Ie.

CeroiHsi TEXHOJIOTUU BUPTYAIbHON PEATBHOCTH OBICTPO Pa3BUBAIOTCS M OJIHUM M3 TEPCIIeK-
THUBHBIX HAIPaBJICHHWIA MCITOB30BaHUS SBJsIETCS oOpa3oBaHue. BupryabHas peaabHOCTh 00J1agaeT
MOTEHIIUAJIOM MOTHBUPOBATh, MOOIIPATh M BAOXHOBIATH oOyuatomuxcs. beut paspabortan anro-
pPUTM, TO3BOJISIFONIUN peaTn30BaTh MHOTOIONB30BaTeNbCckue GyHKIUU. B nanpHelimem o Oyaer
WCIIOJIb30BaH I pa3pabOTKu CUMYIISITOPA.

Paboma evinonnena npu gpunarcosoii noooepacke KH MOH PK no npoepamme epanmogo2o
¢unancuposanus Hayunwix uccieoosanuti Ha 2018-2020 2e., epanm NeAP05135692.
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Hyprasues JI.K., Hoii I.11., Ceilitnyp A.M.
Fouabivu skerexui: Jlaiinexo E.A.
Binim Gepyinje BUPTYaANIbIK HAFbI3 TEXHOJIOTUSIHBI KOJIAHY

AnjaTna. AKNaparThIK TEXHOJIOTHSUIAD CalaChIHIAFbI MPOTPEcC KaHa OarbITTHIH - apajac
IIBIHBIKTHIH Taiia O0yblHA OKENl, SIFHU. KeHEUTINTeH JKOHE BUPTYANIbI IIBIHABIKTHI €HT13Y, OV
TEXHUKAJIBIK KYpaJJIapJbIH KOMETIMEH aJlaMFa €CTy, Kopy, HiC *KoHe T.0. apKbUIbl OEpUIETIH dJeM.
bys TexHONOrMAHBI KONJaHyAbIH Oipi OuiM Oepy opTachiHIa. BupTyanasl (U3MKaNbIK 3KCIepu-
MEHTTEp TYPIHJAE ICKE achIpbLIAThIH OOBEKTIIEPl KOMIIBIOTEPIIK MOJIENbIEY OKY MPOLECIHE KHUl
KOJIIaHbLIa b
Ocpuraiiia, OChl )KYMBIC asChIHJIA JKacaliFaH OarmapiiaMaliblK OHIMJIEp, BUPTYaIIbl HIBIHIBIKTHIH
antel gopexeni epkiungiri (6DOF) 6ap TexHomorusiapra HerizgenreH o0beKTiIep i KOpHEeKl Typae
Oackapyra »oHe Oackapyra MyMKiHJIK Oepeni, Ka3akcTanma aHamorsl KOK KeH ayKbIMJIbI, ©3€KTi,
3aMaHayH eHIM OOJIbIT TaObLIAIBI.

Kint ce3mep: Oculus Quest, Leap Motion, C#, Unity3d, Buptyanasl 3eprxana, Bupryanast
IIBIHBIK.

D.K. Nurgaziyev, D.D. Tsoi, A.M. Seitnur
Scientific superviser: Daineko Ye.A.
Use of virtual reality technology in education

Abstract. Progress in information technology has led to the emergence of a new direction -
mixed reality, i.e. the imposition of augmented and virtual realities, which is a world created by
technical means, transmitted to humans through hearing, sight, smell, etc. One of the applications of
this technology is in the educational environment. Computer modeling of objects, implemented in
the form of virtual physical experiments, is increasingly used in the learning process.

Thus, the software product developed within the framework of this work, which allows
visualizing and managing objects based on technologies with six degrees of freedom (6DOF) of
virtual reality, is an actual, modern product with a wide scope, which has no analogues in
Kazakhstan.

Keywords: Oculus Quest, Leap Motion, C #, Unity3d, Virtual Lab, Virtual Reality.
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HBIX TEXHOJIOTH.

Mot /.[I., MaructpaHT BTOPOro Kypca CHEUUAIBHOCTH «BbIUMCIHTENbHAS TEXHHUKA U
porpaMMHoe obecrieueHuey» Mex1yHapoaHOTO YHUBEPCUTETa HH()OPMALIMOHHBIX TEXHOJIOTHH.

CeliTHyp A.M., MarucTpanT BTOPOro Kypca CIEHUaIbHOCTU «MaTeMaTHnyeckoe KOMIIbIO-
TEepHOE MOJIeIHpOBaHue» MeXTyHaApOIHOTO YHUBEPCUTETA HH()OPMALIMOHHBIX TEXHOJIOTHH.

Jaiinexo E. A., PhD, npopekTop mo MexIyHapoJHON M Hay4HOH JesTeabHOCTH MexayHa-
POJIHOTO YHUBEpcUTETa HHGOPMAITMOHHBIX TEXHOIOTHA.

VK 551.46.077

MakageeB T.A.
MexTyHapOIHbIN YHUBEPCUTET UH(OPMALIMOHHBIX TEXHOJIOTUI
Anmatel, Ka3zaxcran
Hayunblii pykoBoguteins: Capcembaen A.A.

MHUODJEKTPUYECKH POBOTOTEXHUYECKHUM SK30CKEJIET,
HATIEYATAHHBIN HA 3D-IIPUHTEPE, VIS PEABUJIUTAIIUHA
OYHKIIMOHUPOBAHUSA NNPEAIIVIEYBSA C UCITOJIB3OBAHUEM
MAIINMHHOI'O OBYYEHUA

Annomauyusa. B cmamve npedcmagiena ocHosHas konyenyus Muosnekmpuueckoeo pobomomexHu-
YecKo2o IK30cKenema, Hanedamannoeo Ha 3D-npunmepe, 0nsi peabunumayuu QYHKYUOHUPOBAHUS Npeo-
nieubst ¢ UCNONb308AHUCM MAWUHHO20 00yuenus. TIpusedenvl 0CHOBHbIe AHANO2U U KOHYEnYus, d MaKdice
ONUCAHA HENOCPEeOCMEEHHAs. NPOYeOypa MeCmMupOBanusi Ha npumepe 0OHOU U3 GUPMYALbHBIX 1A00pamop-
HbIX pabom, 6x00Wux 6 COCMas Guuyeckoll 1adbopamopui.

Kniouesvie cnoea: 3D-neuamsw, sk3ockenem, mawiunnoe oOyuenue, Cepeonpusood, OCMpbill GSIbll
Muenum, d1eKmpOMASHUMHBII CUSHAL.

Beenenune

[To cratuctuke 2018 [1] roma, B Kazaxcrane mpoxkuBaroT 674,2 TBICAYM JUI[ C WHBAJIH]I-
HOCTBIO, U3 HUX 62 % (417,7 ThicAYM 4YeNOBEK) MPUXOAMTCS Ha JIUI TPYIOCIOCOOHOTO BO3pacTa,
25,4 % (171,3 ThIcAYM 4YEJIOBEK) - JIMIIA IEHCUOHHOTO Bo3pacta, 12,6 % (85,1 Thicsium 4enoBek) -
netu 1o 18 ner. MHBanuaoB, HYKIAIOMMXCS B KOMIIEHCALMM YTPAUYE€HHBIX BEPXHMX U HUKHHUX
KOHEYHOCTeH, 6osiee 11 ThICSY YesloBeK, €KEeroIHO TPETh U3 HUX HYXKAAE€TCS B IPOTE3UPOBAHUH.

Henoporum pemienreM ganHoi npoOieMbl MOXkeT sSBIATbes 3D-neuars, KoTopas B KauecTBe
CBIPbSl HUCIOJB3YEeT IUIACTUKOBBIE KaTYIIKH, 3allpaBlIeHHble B JKcTpyaep. llpu mnpoxokaeHun
IUTACTHKA 4yepe3 Te(IOHOBYIO TPYOKY, OH JOCTUraeT PacKaJeHHOTo 1O OIpe/elIeHHOW Temrepa-
TYpbl HarpeBaTeNbHOrO 0JI0Ka U MPOXOJUT YEpe3 COILIO ONPEAEIEHHOTO AUaMeTpa, YTO MO3BOJISET
HaM MOCJONHHO meyaTtaTth 00beKThl pazauyHoi (Gopmbl. XoTs 3D neuaTh W SBISETCS JAOCTATOYHO
BpEMSI3aTPaTHBIM TMPOLIECCOM U HE MOAXOAUT JUJII MAacCOBOTO IPOU3BOJICTBA, OHA SBISETCS
HanOonee 3(pPEeKTUBHBIM BapHaHTOM JIi NPOTOTHIIMPOBAHUS M WHAMBUIYAIbHOM pa3pabOoTKH.
NMeHnHO mo3TOMY JaHHasi TEXHOJOTUS MOJb3yeTCs B MPOTE3UPOBAHMM, TaK Kak IO3BOJIIET
CO3/1aBaTh OTHOCHTEJIBHO HEIOPOroe, JErKoe W TUOKOe pelIeHue JUIsl JIIoJeH, HMEIOINX
HapyLEeHUsI MOTOPUKH KOHEYHOCTEH.
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OcHoBHasi KOHUENUWs

JlaHHBIN TNPOEKT BIOXHOBJIEH HCCIEAOBAaHUSAMU aMEPUKAaHCKOro mnporpammucta bomo
XoeHeHa [2], KOTOpbIM Hauyan pa3pabOTKy JIETKOTO 3K30CKeNeTa PYKH Uil cBoei noudepu. Ero
nouepu Jlopenen Obul moctaBieH auarto3 "OCTphId BSUIBIA MUETHT" - PEAKUN TMOJUOMUE-
JTUTUYECKHUA CHHIPOM, M OHA MOTepsia pyKy. TpauiiMOHHBIC METOIBI JICUCHHUS 1adu Obl €l OKOJIO
5% 1IaHcoB Ha BBI3JJOPOBIICHHE, & COBPEMEHHBIE METObI JICYCHHUS! ObLTU CIUIIKOM JOPOTOCTOS-
M. C MOMOIIBI0 CTOPOHHUX 3KCIEPTOB OBLI CO3/IaH OTKPBITHIM MPOEKT, KOTOPBIA OBI CMOT
YaCTUYHO BOCCTAHOBHUTH MOTOPHO-JIBUraTelibHble (QYHKIMM pyKH JAEeBOYKM. B  kaudecTBe
YIPaBJISIONIEH IIaThl HUCHOJIB30BaICS MUKpoKoHTpoutep Arduino Uno, kotopsiii 00padaThiBaj
CUTHAJIBI C MbIIIEYHOTO naTurka MyoWare u ympasiisil IBHUKEHUEM JIMHEHHOTO cepBonpuBoaa. B
HaCTOsIIIee BpeMs C IOMOUIBIO IK30CKeNeTa Obljia BocCTaHOBJIEHA 0K0JI0 50% CcBOEi CHIIBI, OTHAKO
e IJIeY0 OCTAeTCs MapaTu30BaHHBIM.

1. “Stigleghe muscle
sepsor ombicep
Put o clothing

Put on braces

Pucynox 1 — [louka Booo Xoenena ¢ sx30cKenemom pyKu

Hcropust monyuwmna passutre B ampene 2017 roma. Ilpoekr EJUEXO BbmMrpam KOHKYpC
uHHOBaIMil Ha kKoH(pepennuu Wearable Robotics B anpesne 2017 roga. Kpome toro, paspaboTuuku
MOJIYYMIIA TIOJICPIKKY, BBIMTPAB MPHU3 3a OM3Hec-uae0 Ha KoHKypce crapramoB Venture Kick u
HaOpaB HeoOxoauMble cpejacTBa Ha momaake Kickstarter o cxeme kpayadanaunra B utose 2017
roja.

Upper arm structure

/ and interfaces
\ Forearm interface
N\ } .

Motor Force sensor

Pucynox 2 — Hzobpascenue sxzockenema EQUEXO, ucnonvsyemozo 6 yuebuvix 3asedenusix

EduExo[3] - aTo poboTH3upoBaHHbINH HAOOP IS SK30CKEIeTa, KOTOPBIN MOIH30BATEb MOKET
CaMOCTOSITENILHO COOMpaTh U MporpaMMupoBaTh. OH COAEPKUT 000pYAOBaHUE, HEOOXOIUMOE /IS
MOCTPOSHHSI DK30CKENIeTa JIOKTS. ATIapaTHoe oOecliedeHrne TAaHHOTO IMPOEeKTa covyeTaeT B cebe
TOTOBBIC KOMITOHEHTHI (JBUTATENlb, NATYUK CHJIBI M MHUKPOKOHTpoiutep Arduind) c »xecTkoi
CTPYKTYpOM 3K30CKeneTa U uurepdeiicamu ManxeTsl. OCHOBHOM 1LI€JIbIO MTPOEKTa Oblia pa3padoTka
oOydaroriero Habopa JUIs JIHII, KETAOIUX H3Y9IUTh IPUHIHITEI PA0OTHI SK30CKEIETOB.

B cBf3M ¢ momynmspHOCTBIO PAa3BHUTHS JAHHOTO HANpaBICHUS IPOTE3UPOBAHUS OCTACTCS
HCPCHICHHBIM BOIIPOC JIOXKHBIX Cpa6aTLIBaHPII>’I JaTyruKa MBIIIIT. B cBsa3m ¢ yuem HCIOJIB3YIOTCA
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3aKpBITBIC PEIICHHS] N0 KaTHOpPOBKE CHUTHAJIOB MBI WHAWBHIYAIBLHO TMOJ Ka)XJIOTO YEIOBEKa.
ITpumepom storo mMosket ciyxkuth COApPt[4] — mpoaykt momuoro xkoutposnst or Coapt mobasiser
PEBOIIIOIIMOHHBIA  KOHTPOJIb pPAclO3HABaHHWsI O0O0pa3oB K IMPOTE3aM BEPXHUX KOHEYHOCTCH.
K cosanieHuro 1si MHOTUX JaHHOE PEUICHUE SBIISICTCS IOPOTOCTOSIIIIM.

M' + ﬂ hl ‘1' “ ‘ il

8 Walking Runnmg
0 5 10 20

Pucynox 3 — I'papux snekmpomacHummux cueHanog ¢ 0amuyuKos 6 3a6UCUMOCIU OM HAZPY3KU
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EMG Signal Value in Volts

\ 4

I/ICCJ'IG,I[YH BOIIPOC 06pa6OTKI/I CUTHAJIOB BCPXHUX KOHG‘IHOCTeﬁ, ObLIa HN3YyUCHA HAay4YHasa
crates “Multiple sensor outputs and computational intelligence towards estimating state and speed
for control of lower limb prostheses” [5] 3a aBTopctBom Pamela A. Hardaker, Benjamin N. Passow
u David Elizondo. B nanHO# craThe NpPOM3BOIAMICS aHAIN3 3JICKTPOMATHUTHBIX CHUTHAJIOB,
MOJIYYCHHBIX C JATYUKOB, YCTAHOBJICHHBIX Ha HUKHUC KOHCYHOCTH. Kaxk ObU10 mOKa3aHo B PI/ICYHKG
3 [CM. BI:IHIG], AMIUIMTyaa CHUIHaJOB, IMOJYYCHHBIX C MHOJJICKTPUYCCKUX JATYMKOB MBIIII]
HaIpsIMYI0 3aBUCUT OT CTCIICHU HAI'PY3KH U HeﬁCTBHﬁ YCIOBCKA.

OcHoBHOI LOCJIBIO IMPOCKTA ABJIACTCA CO3AaHHUEC KOMIIJICKCHOI'O OTKPBLITOrO pCHICHUA, OJIA
CO3JaHus1 3K30CKCIICTA, CIIOCOOHOT0 BOCCTaHOBUTH MOTOPHO-ABUTAaTCIIbHYIO (1)YHKI_[I/IIO JJOKTEBOI'O
CycTaBa C MHCIOJIb30BAaHMEM AQJITOPUTMOB MAIIMHHOTO OOydeHus sl (QUIbTpaluu IIYMOB U
JIOKHBIX Cpa6aTLIBaHI/II71 JaTYyuKa MBbIIIII. I[aHHOG MporpaMMHOC oOecrieueHue 6yz[eT YJ1aBJIMBATh
CHUI'Hal, I/ICXO)ISIHII/Iﬁ W3 MBIIIII.

—>

Curaan 0es (GHILTpaIHH VeTpoificTEo ANTA GHIBETpallHi CHIHATA OTdHIETPOBAHEBN CHIHA

Machine Learning

Pucynox 4 - Ilpumep obpabomru cuenana ¢ nomowpio Raspberry Pi

3akioueHue

JlaHHBIN TIPOEKT OyAeT SBIATHCS JIOTHUECKHUM Pa3BUTHEM TPEIbIIYIIUX pa3padOTOK U
MO3BOJIUT JaTh JaJbHEWIee pa3BUTHE B UCCIEIOBAHMUSX PEeadMIUTAllMU KOHEUHOCTel. PazButue
YCUJIMBAIOIINX DK30CKEJIETOB SIBISETCSA aKTyaJlbHOW TEMOH, CIIOCOOHOM TMOJIOKUTEIHHO MOBIUATH
Ha MHoOTHe cdepbl ku3HU. Pa3paboTka alIrOpuTMOB, CHOCOOHBIX JIydIlle KIACCU(PUIIUPOBATH
CUTHAJIbl MBIIIL MOXET TOJOKUTEIbHO TMOBIMATh HAa  Pa3BUTHE JAHHOTO HAIMPABJICHUS
MIPOTE3UPOBAHUS.

JIMTEPATYPA
1. IIlok 3a rocynmapCTBEHHBIH CYET: 0 cucteMe mporesupoBanus B Kazaxcrane 19 ampens 2019,
HA ToranKazaxcran // https://total.kz/ru/news/zhizn/shok_za_gosudarstvennii_schet_o_ siste-
me_protezirovaniya_v_kazahstane_date 2019 04 19 11 38 50
2. MYOELECTRIC ROBOTIC ASSISTIVE ARM An exoskeleton arm brace for patients with
limb paralysis, allowing them to move and help with their rehabilitation // https://www.dev4x.
com/myoelectric-robotic-assistive-arm
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. The EduExo Robotics Kit // https://www.eduexo.com/

. Coapt Gen2 is the latest COMPLETE CONTROL product line. // https://coaptgen2.com/

. Multiple sensor outputs and computational intelligence towards estimating state and speed for
control of lower limb prostheses // Pamela A. Hardaker, Benjamin N. Passow and David
Elizondo

o~ w

Makagees T .A.
Fpribivu sketexmi: Capcembaen A A.
3D-npuHTEepMeH 0aChLIBIN MILIFAPHLUIFAH 0ij1eK )KYMBICHIH KAJINbIHA KeJTipyre apHaJFaH
MHOJIEKTPJIIK POOOTTHI IK30CKeIeT
Anjparna. Maxkanaga 3D-npuHTEepre 6achIll MIBIFAPBUTFAH MHUOAJICKTPIIIK POOOTTHI 3K30CKE-
JETTIH HETI3rl TYXKbIpbIMIAMachl, OLTIMII MaIIWHAIBIK OKBITY AapKbUIBl KaJbIHA KENTipyre
apHayiFaH. Herisri aHajorrap MeH TYXKbIpbIMJaMa OEpiUIreH, COHBIMEH KaTap TIKeJleW TecTiiey
mpoueaypacsl (PU3UKaIBIK 3epTXaHAHBIH KyPaMbIHA KIPETIH BUPTYAIIbI 3€PTXaHAIBIK KYMBICTAP-
JbIH OipiHIH MBICAJIBIH/IA CUTIATTAJIFaH.
Kinr ce3aep: 3D Oackin mbIFapy, 3K30CKeJIET, MAlIMHAMEH YXYMBIC, CEPBO, JKEACN CYMBIK
MUEJHT, DJIEKTPOMArHUTTIK CUTHAT.

Makaveyev T.A
Scientific superviser: Sarsenbayev A.A.
Myoelectric robotic exoskeleton, printed on a 3D printer, for the rehabilitation of the
functioning of the forearm using a machine learning

Abstract. The article presents the basic concept of the Mioelectric robotic exoskeleton printed
on a 3D printer for the rehabilitation of the functioning of the forearm using machine learning. The
main analogues and concept are given, as well as the direct test procedure is described on the
example of one of the virtual laboratory works that are part of the physical laboratory.

Keywords: 3D printing, exoskeleton, machine learning, servo drive, acute flaccid myelitis,
electromagnetic signal.

Caenennst 00 aBTopax:

MakaseeB T.A., 6akanaBp, maructpanT kadeapsl «KomMmnbloTepHON MHXEHEpUH U UH(DOP-
MaIMOHHON 0e30MacHOTH» MeXIlyHapOJHOI0 YHUBEPCUTETa HH(POPMALIMOHHBIX TEXHOJIOTHH.

CapcembaeB A.A., accucteHt-podeccop kadenpsl «KoMnbroTepHON HHXKEHEpUU U
nHGOpMaMOHHON Oe30macHOCTH» MeXIyHapOoJAHOTO yHUBEpCcUTeTa MH(POPMALMOHHBIX TEXHO-
JIOTHA.

VK 004.4°236

Amankeani H.F
X. Jlocmyxame1oB aThIHJAFbl ATbIpay MEMIIEKETTIK YHUBEPCUTETI
Ateipay, Ka3akcran
Foimeivu sxerexmrici: Kybamesa A H.

C++BUILDER 6.0 KYPAJIIAPBI KOMEI'IMEH BPAY3EP KYPY
Anoamna. byn maxanada Borland C++ Builder opmacvinoa ee6-opaysep scacakmay MymKiH-

winikmepi, ocwvl maxcamma Konoauwviiamein CppWebBrowser xomnowenminiy Kacuemmepi JcoHe OHblH
epexutenikmepi mypaivl AUMvLIAH.
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Kinm ce30ep: Borland C++ Builder opmacwi, npoepamma, koo, obvexmice-b6agdapianean npocpam-
manay, komnonenm, 6eo-opaysep xkypy, CppWebBrowser.

AKMapaTThIK TEXHOJIOTHIIAp AYipi OOBEKTUBTI MOHI Oap ypAic, o aiaM MYMKIHJIIT1H TOJIBIK
JKY3€ere achIpyFa >KOJI alliajbl, ajl OJIapbl KOJJaHy ajaM OOHBIHAAFBI KaOlJeTTI JaMBITY HEri3iHJIe
KOFaMHBIH aJiFa 0acybIHa YJIKEH BIKIAJ €Te/Il.

JKorapbel aeHreisi mporpammarnay TUIIEPiH, OHBIH I1IIIHAE OOBEKTIre-OaraapiiaHFaH KoHE
KYPBUIBIMJIBIK TIpOTrpaMManay TeXHOJOTHsuIapblH KonmalTeiH C++Builder Tinin konnmana Oimy —
KEH1H OCBI TUIre HETI3AeNTeH OacKa /1a Kypiesi mporpaMmmaiay opTaiapblHaa THIMJI KYMBIC JKacay
JaFIBICHIH KAIBIITACTRIPYFa CenTirid turizeni [1, 16 6.].

(I3

o . . I E .
[Tapakrap sxacay ymia 0i3re Win32 Oerinig Pagecontrol resscensei kOMIIOHEHT1 KaxeT. OHBI

(dopmara OpHAJACTBIPHIN, THILKAHHBIH OH aK OaThIpMachlH Oackl, 1-CypeTrTe KepceTireHieH,
ambUTFaH Ma3ipaeH New Page komaHmachlH TaH1aiiMBbI3.

File Edit Search Yiew Project Run Component Database Tools Window Help ‘(None> j & ﬁu,
= n ﬁ I’_ID w g @ Standard] Addtional  Win32 ISuslem] DataAccess] Data Eontmls] dbEHnress] DataSnan] BDE 1 ADOD ] \nterBase] WebSewices] InternetExDress] Intemel] ‘wiehSr

BEBIO| -0 5|t 2UEE = QB FE e o (1) =

=l m Forml _lo ﬂ
3 Buttorl | Buttonl | Buttonl |EomboBox1 ~|  Bution? Button?
----%lmE]utton‘l ::::::::::”':E TabSheeH] :::':::::::::::::::::':::':::':::::::::::::::
R n -
E ButtonZ . A
5] Button3
2] Buttond
2] Buttard

TabSheetl: TTabSheet
Qrigin: 4, 24; Size: 281 x 165
Tab Stop: False; Order: 0

(5] ComboBox
-5 PageContrall
TabSheet! {TabSheet}

Cypem 1 - New Page xomarnoacein manoay Hamudiceci

Erep onbl Tarel Oip Oaccak, €KiHII MapakThl ajambl3. bBipiHII Mapakka KeIlil, OFaH

L ‘
CppWebBrowser geeveeesi gomoHeHTiH Komripemi3. OHbl kaii Fana Object Treeview tepesecine
TabSheetl-re kemripy kaxxer. Enai op0Oip mapakra Gpaysep ambuty yiria, Objectinspector tepese-
cinne OnKeyDown oxura enneymicine Forml: TCppWebBrowser* newbrowser enrizemis.

v

Bateipmanap kepinin Typy yumin Win32 6erinin CoolBar oo KOMITOHEeHTI KaxeT. Enai
OapnblK OaThlpMarapbpl COHJA KOUIIpin, peTTey Kaujbl. bip mapakTaH eKIHIIICIHE KOIIKEH Ke3[e
anmpecTik konmma esrepic Oomy ymrin, Objectinspector Ttepesecinme, 2-cyperrerineii, onBefore-
Navigate2 okwra ewnaeymricine kommonent CppWebBrowser: ComboBox1->Text=CppWeb-
Browserl->LocationURL enrizemis.

Enni 6apnsik GaTbipManap opHaslacaThIH XoHE OeJceH Il 0eTTi GacKaphlll TypaThIHAANH OpTaK
naHens Kypy Kaker. On ymrim CoolBar - ap1 6apibiK 3aeMeHTTepiMeH Koca Gopmara KeImipir,
napak Kypy KOJbIH JXeKe (YHKIMsAFa Ka3blll, [FOrmMI1 KiIachbIHBIH TaKbIPHIOTHIK (QaiabIHAaFbI
published cexmusicerra: void _ fastcall make tab() »xombin opuamacteipambid. ComaH COH OCHI
¢ynxuusiael Objectinspector repesecinae onKeyDown — ra kemripemi3. by ¢pyHKIms napakrapmeH
KYMBICTBl JKEHUIIeTeAl. AIbUIFaH Ke3/e aapec JKOJbl YJKero YmiiH, FOrml kKoMmoHeHTiHiH
onResize okurackia: Form1->ComboBox1->Width=Form1->Width - 150 >xa3ysin Kot Kaxer [2,
46 6.].
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~—

&

D -} &8s =2 & Standard | Additional | Win32 | Sustem | Data ficcess | Data Controle | dbExoress | DataSnap | BDE | aD0 | Inte
a3 FE = 5 [ ==

=T e B sy e e @

3 nie = .. . =

L s 7 B Form1 |

=y

"ﬂ C++Builder 6 - Projectl

File Edit Search View Project Run Component Database Tools Window Help || |<Mone> -

5ol B

@] Projectl - Classes Button Button

Object Inspector =
| CppwebBrowser! TCpptiebBre -

Fropatties  Everts |

OnClientTaHod
OnCommandSt
OnDacumentC|
OnDownlosdBy
OnDawnloadCy
OnDragDiop
OnDragOver
OnEndDrag
OrEnter

|  OnBeforeM avic sationURL| | -

PV it

Cypem 2 - onBeforeNavigate?2 oxuza eyoeywici

baTpipMmarnap/pIH aHBIKTBUTBIFBIH KAMTAMAackl3 €Ty YIiH cypertepai FormCreate — ke xykrer,
AHBIKTBUIBIKTHI TaFabIHIANTBIH KOATAp KOCaMbI3. AHBIKTBUIBIK TYCIH KOPCETIIN, OHBI kKa3bIll KOO
KAUKET, teecmiee: ObjectInspector Tepesecinme SpeedButtonl->Transparent = true; - aHBIKTBUIBIK
mymMmKkinairi, SpeedButtonl->Glyph->Transparent = true; - cCypeTTiH aHBIKTBUIBIFBIH OLIIIpe/i,
SpeedButton1->Glyph->TransparentColor = clBlack; - anbikThUIBIK Tyci. COHBIMEH Katap,
FormCreate-ke make_tab() komaHgaceiH eHrizy KaxeT. EHI OCBl allThUTFaHAap bl )KEKe KaJaMMeH
TYCIHIKTI erin aitanbik. OmaH opi kaHa ¢Gopma Kypsin, oraH "CppWebBrowser" kommoHeHTIH
("Internet" wHemece "ActiveX" mapakTapblHaH) 3-cypeTTerigeil OpHalacThIpambl3, JKpaHIa
WebBrowser1 sxa3ybl 6ap KillIKeHTall TIKTOPOYPHIII IIBIFAPbLIa b

(8 C++Builder 6 - Projectl
Eile Edit Search ¥iew Project Run Component Database Iools Window Help || [<Mene> ~|| &8
DE-|d 8% 2 | & Stndad Additional | wing2 | Sustem | Data Access | Data Contiols | dbExpress | DataSnan| BDE | ADD | InteiBase | ‘WebSenvices | IntemetEsmress | Intemet | webSnan | FastNet | Decision Cube | uﬂenmt\LL’
s B = [EE] Label == e ke B
Femaly-llay k mImEE e  HHEH+ALDCNEH B GHE @
T - — - EERs
- - R 18 Form1 (=13
(] Project] - Classes Button1 Buttonl Buttonl hd
o i
- H
CppWebBrowserl: TCppWebBrowser cococ) pu
Object Inspectar ]| B s Origin: 176, 104; Size: 300 x 150
Tab Stop: True; Order: 6
CppwebBrowserl TCpplebBi_~ 3 . *
Frzots|Bais]  |||beiciciiisiciiiiiiaiaiacaiciaiaiaianiiiaiciaiaisaanainia :

Cypem 3 - "CppWebBrowser" komnonernmin opraracmoipy

Conan coH (opmara KOMIOHEHTTep mnamutpackiHbiH “Win32" mnapareiabi  “ToolBar”
KOMITIOHEHTIH KosiMbI3. O maHenb 613/1iH (OpMaMBbI3/IbIH )KOFapFhI IETIMEH IeKTecyi kepek. Exni
WebBrowserl cesin Oenrinen, Object Inspector Gemirine kememis. Onmarer Objectinspector
tepesecinge "Align" xacuerine meprin, tycipinren tizimae "alClient" typiH TanmaiiMb3 jKoHE
"Caption" kacuerine Opaysep arbl peringe “bpaysep Hyckacel” mgeren ar enrizemis. Compa
"WebBrowser" koMmnoHeHTi (popMaHbIH OYKiJT ayMarblH KAMTUTBIH 00JIaIbl.

Euni CoolBarlaymarsina  "Win32" mnaparsineiy  "TooIBar" manmeni wmen "Standard”
naparbiHbiH "ComboBox" xommonentin kosimbiz. Coman cox CoolBarl tanman, Objectinspector
tepesecinge "AutoSize" monin "false" momimen "true" MoHiIHE ayBICTBIPaMBI3, COHBIMEH Karap
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"Events" oxuraceiablH "OnKeyDown" >xoibIH THIIKaH OaThIpMAachlH €Ki peT 0acy apKbuibl 4-
cyperrerifielt GyHKIUS KYpaMbI3:

C+=+Builder 6 - Projectl

File Edit Search View Project Run Component Database Tools Window Help | |<Maner ¥|| & @}
0O& - ﬂ ﬁ f B g @ Stamdald] Addiional - Win32 WSusIEmI Data Access} Data Eunlru\sl dbExuress} DalaSnaD} BDE 1 ADD I \nlalEase\ WEbSEMDes} ImternetExuress] Imlemet\ WEbSﬂau] FastNEtI Decision Eube] DHeuurl]LI_’
Fagalr -0 s gk =U@EH s dmQBER FE e o o[y e
T e —— R
— H ymn cpp}
Pioject] - Classes
void _ fastcall TForml::FormKeyDown(TObject =Sender, WORD iKey,
T5hiftState Shift)
1
if (Key==VK_RETURN)WebBrowserl->Navigate (ComboBox1->Text);
Cypem 4 - "Events” okuzaceinwiy "OnKeyDown" orconbi
13 " H H . " " n n
ToolButtonl" Tamman, Objectinspector-ne Caption xacuerin "Amy" — "OTKpbITh" 1en

aybICTBIpaMbI3. byran Koca, Aptka <, Anra , Kanapry c, [3ney p , Y1 Oeri ™ xone 1.6.

opHanacteipambi3. Dopmangarsl O6aThbipManap apachblH amry YIIiH | B (New Separator) Gesnrimin
OopHajacTeIpaMsbI3 [3, 65 0.].

@opmara "OpenDialog" Se-hoei-sl KOMIOHEHTIH 1¢ KOSMEIS. O ja Gi3re Kaker OONabl.
"Amy" GaTbipMachiH €Ki peT mepTcek, Builder aBromartel Typae Oy GaTbipMaHbl OacKaH CaiibiH
OpBIHAANATHIH (QYHKIHS Kypaasl. by pyHKIusAFa Kenecijep jka3buiaibl:

void __fastcall TForm1::Button1Click(TObject *Sender)
{wchar_t URL[100];
Edit1->Text.WideChar(URL,100);
CppWebBrowserl->Navigate(URL,0,NULL,NULL,NULL);}
"ApTka" GaThIpMachiHa €Ki peT LIepTil, KeJeciaep/l )Ka3aMbl3:
void __fastcall TForm1::Button1Click(TObject *Sender)
{CppWebBrowserl->GoBack();}
Ocpinaitia 613 WebBrowser1- 111 anjibIiHFbI O€TKE 6Tyl YHBIMIACTBIPAMBbI3.
"Anra" 6aTeipMachl YIIiH GyHKIKS TOMEHAeriiel 0onaabl:
void __fastcall TForm1::Button2Click(TObject *Sender)
{CppWebBrowserl->GoForward();}
Button4 - "Xanapty" 6atsipmacsl, SsFHU O€TTI KaHAPTY QYHKLUACHL:
void __fastcall TForm1::Button3Click(TObject *Sender)
{CppWebBrowser1->Refresh();}
ConbimeH Kartap "Yi Oeti"- "JlomamHss crpanuna” 6aTblpMachiHBIH (YHKIUSACHL:
void __fastcall TForm1::Button4Click (TObject *Sender)
{ CppWebBrowserl->GoHome(); }
Conrbl 6ateipMa "I3ney"- "Tlouck" 6aTbipMachbIHBIH (DYHKIHACHL:
void __fastcall TForm1::Button5Click(TObject *Sender)
{ CppWebBrowserl->GoSearch(); }

Haiibia Tepesene Enter mepHeci apkbuibl Edit skonbiHa €HTI31IreH Ke3-KelreH BeO — ajpecke
Kerryre 0onaapl. AfiTansik, mail.ru aapecin skascak, e3imisre TaHbIC Opay3ep Tepe3eciH Kopemis.

Kazipri ke3ne enaeri akmapaTThIK TEXHOJIOTHSUIAPIBIH JlaMy JEHreil alfbIHFbl KaTapAarbl
OYHUEXKY3UTIK eNfiep AKOHOMHUKACBIHBIH JaMy Oenrici Ooiblll caHanaabl. byn neHred Tek
HKOHOMHKAJIBIK KOPCETKIIllI FaHAa eMeC, OJ1 9p €JIIiH FhUIBIMbI MEH OUTIMIHIH XoHE MOJICHUETIHIH /e
TUIMJ1 JaMYbIHBIH HETI3r1 mapThl OOJbIN TaObulafbl. ATajFaH aKHapaTThIK TEXHOJIOTUSIIAP.IbI
JaMBITY MEH oJIapJibl Naijanany TeK aJJIbIHFbl KaTapyibl TEXHUKAIBIK JEHTeHal Tajamn eTinm KaHa
KOWMai, OHBI iC JXKY31HJE KOJJaHyFa KaXeT OlIiM MEH OHBI KOJJaHy asChlH, SFHU KOFaMHBIH
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MHTEJUIEKTYaJ/Ibl TOTEHIMAJIBl OONYbIH Kepek ereni. MyHmaii Tajan anapIMeH OimiM Oepy KyiieciH
KYIIEHTY 11 KQKET €Til, OHbIH KOFaMJIaFbl POJIIH MIHAETTI TYPJE KOFAPhI IOPEKETe KoTepe/i.

byn maxanaoa Borland C++ Builder opmacvinoa eeb-opaysep scacakmay, KOMROHeHmMMeD
JHcoHe 0N1apOblly MYMKIHOIKMEPIH KOCLIMULA HCacayoa KOIOAHY Mypaivl almblieaH.
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Abstract. This article discusses the possibilities of creating a web browser in Borland C++
Builder, the properties of the components used for this purpose, and their functions.
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PA3PABOTKA TECTOBBIX 3AJJAHUM IO ®U3UKE C UCIIOJIb30BAHUEM
KOHTPOJUIEPA IBUKEHUSA LEAP MOTION

Annomauus. B nocneonee epemsi Oonvuioe HUMAHUE YOENAEMCs CO30AHUIO U PA3ZGUMUIO OUCTIAH-
YuoHHo2o obpazosanus. Heobxooumo coeramv npoyecc obyuenusi yoobHvim 05 oOyuaioweco u OJis
npenoodasamens. bvino pazpabomano Hemano npocpamMmHbix KOMNIEKCO8 6 8Ude OHAAUH UIU OeCKIMONHbIX
npunodxcenuil. Mcciedosanus nokazanu, 4ymo OUCMAaHyuoHHoe oOyyenue umeem pso npeumywecms [1, 2].
OO0HUM U3 BAJICHBIX IMANOE UZVUEHUsI MAmepuana A6semcs: npoeepka 3uanuil. Ha cecoouswnuil oeHvb
mecmupogane — 00UH U3 CAMbIX OCUCMBEHHbIX, ObICMPBIX U NONYISAPHLIX CROCOD08 NPOGEPKU 3HAHULL 8
mobotl obnacmu. [Ipocmoma npoyedypvl 6bINOIHEHUS, IKOHOMUSL BPEMEHU, ObICMPOMA OCYULeCMEIeHUs.
00pamuoll ceA3U 0eaaiom e20 04eHb YOOOHBIM NpU UCTOAb308AHUU 8 DNEKMPOHHBIX NPOSPAMMAX NpU
OUCMAHYUOHHOM 0OYYeHUU.

Knwuesvie cnosa: mecmuposanue, supmyanvnas cpeoa, Unity 3D, Leap Motion.

Be110 pa3paboraHo MpuiIoKeHHe, HO3BOJISAIONIEE IPOBOANUTD TECTHI O (PU3UKE C FIEMEHTaMU
BUPTYaJIbHOW pealbHOCTH. Bompockl mokasansl B Buae 3/[-aHMmanuii ¢ BapuaHTaMH OTBETOB.
PazpaboranHoe mpuiIokeHHE NPEACTABISIET C COOOW BHPTYAIbHYIO MPOrPAaMMHYIO Cpeny, B
KOTOpPOM OpraHu30BaHa BO3MOXKHOCTb H3y4Y€HHs Bompoca Oosee HariasaHo M aeranbHo. [lns
pa3pabOTKM MPOrpaMMHOTO 00ecTIeueH s HCIIOIb30BaIach MEXIUIAT(GOPMEHHAs cpefa pa3paboTKu
KOMIIBIOTEPHBIX UIp urpoBoi aBwxkok Unity 3D ot komnanum Unity Technologies [3] ¢
HCIIOJIb30BaHUEM $si3bIKa NporpammupoBanus C#. Bce 00beKThl cOOpaHbl C MOMOIIBbIO HHCTPYMEHTA
GameObject. B kavecTBe ycTpOHCTBa BUPTYaJIbHOW PEaNbHOCTH ObUT BHIOpAH NATYMK JIBHIKCHUSI
Leap Motion [4], mpenHa3Ha4Ye€HHBIA Ui PyYHOTO OTCIEKHWBAHUS B BUPTYaIbHOH PEaTbHOCTH.
[Tpunoxenue coctout u3 120 BompocoB Mo BceM paszaenaM (U3MKK € pPa3sHBIMM YpPOBHSAMHU
cioxHOCTH. Kakaplii BOMpOC CONEPIKUT YCIOBHE, aHUMHPOBAHHYIO CIIEHY M BapUaHThl OTBETOB.
OpavH 13 IpUMEPOB NPECTABIIEH HA pUCYHKE 1 u 2.

P ()ZI) noving pa fo the Z-axes ts ve oC t IS COIIla t ar ld
a el i y
b S

equal to 12 mfs. Which vector of velocity is P

W= (0mes, Beve, Biig)

¥ = {0mis, Omis. ~12ms)
N=0ms Um's, 12mig)

= (B, Omis, Benisy

Pucynox 1 — Ilpumep 6onpoca c unmepgeticom

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
50



B PA3PABOTKA IIPOTPAMMHOI'O OBECIIEYEHUS U WHXXEHEPUS 3HAHU MW

Pucynok 2 - [lpumep anumupogannoii cyemvl

Ha C@FOZ[HHI.HHI/Iﬁ JACHb BUPpTYyaJibHasl PCAJIbHOCTD HE ABJISICTCA HOBOM CHCTEMOM p33pa6OTKI/I,
OJHaKO HUMECT OFpOMHBIﬁ IIOTCHIMAJI B HMCIIOJIb30BAaHUU, MO3BOJISIONINI CO3/IaBaTh COBCPUICHHO
Apyrue, OpuruHaJIbHbIC I10 cBOCH CTPYKTYpC 06yqa}01une nporpamMmabl, UHTCPECCHLIC HBIHCIIHCMY
ITOKOJICHHUIO CTYJICHTOB.

Paboma evinonnena npu gunancosou noodepocke KH MOH PK no npoepamme 2panmogozo
Gunancuposanus nayunvix uccreoosanuu na 2018-2020 22., epanm NeAP05135692.
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Kenicos /I.K.
Fouibivu xerexii: Jlaiinexko E.A.
Leap Motion Ko3raJjbIc KOHTPOJLIEPiH NMaiia/IaHa OTHIPbIN (PU3KUKA OOHBIHIIA
TeCT TANChIpMaJIapbIH J3ipJey.

Angarna. COHFBl yaKbITTa KalIbIKTBIKTAa OUTIM alyZbl KYpy *KOHE JAMBITyFa YJIKEH KOHLI
Oeminyne. OKpITYIIBIFA /13, OUTIM alyllblFa Ja OKY YPAICIH BIHFaisbl erin *kacay kepek. OHiaiH
TYpiHE HEMece JECKTONTHIK KOChIMIIIA Oarmapiamanap KemeHi a3ipsieHreH. KanbIKThIKTa OKYIbIH
OipHelIe apTHIKIIBUIBIFEI 0ap €KeHi 3epTTey HOTHIKECIH/Ae KepceTinai. MaTepuaiasl MEeHrepyaeri
MaHBbI3/1bl Ke3eHAepiHiH Oipi- OuTiMIl Tekcepy. byriHri KyH1 TecTiiey-Ke3 KeJlreH canajgarbl 0utim il
TEKCepyAiH €H THUIMII,KbIJIJIaM >KOHE TaHbIMan TocinaepiHiH Oipi. OpblHAay NpoleaypachIHbIH
KapamaibIMIBUIBIFE], YaKBITTHI YHEMJEY, Kepi OaillaHBICTBI KY3€re achlpy >KbUITAMIIBIFBI OHBI
KAIIBIKTBIKTaH OKBITY K€31H/I€ 3JEKTPOH/IBIK OaFaapiiamanap/ia KoJaHy/1a ©Te bIHFAMIbI eTell.

Kiar ce3nep: seprxana, Unity 3D, Leap Motion, BupTyaas! opTa.

Zhenisov D.K.
Scientific superviser: Daineko Ye.A.
Development of physics tests using Leap Motion controller
Abstract. Recently, much attention has been paid to the creation and development of distance
education. It is necessary to make the learning process convenient for the teacher and for the
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teacher. Many software systems have been developed in the form of online or desktop applications.
Studies have shown that distance learning has several advantages [1, 2]. One of the important stages
in the study of material is a test of knowledge. Today, testing is one of the most effective, fast and
popular ways to test knowledge in any field. The simplicity of the execution procedure, time saving,
speed of feedback makes it very convenient when used in electronic programs with distance
learning.

Keywords: testing, virtual environment, Unity 3D, Leap Motion.
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CPABHUTEJIbHBINA AHAJIN3 OIIEHKHW KAYECTBA BOCIIPUATHS
BUJAEOIIOTOKA B BECITPOBOJHBIX KAHAJIAX CBA3HU

Annomauusn. B 0annoti cmamve npoeeden ananus pasiuyHbIX Mempux OYeHKU Kauyecmea nomoxo-
8020 8UO€0, pACCMOMPEHbl NOOX00bl K OYeHKe Kauecmed 8U0eo, npogedeHsl CyObeKmusHbvle U 00beKmugHble
OYEHKU Kauyecmea U0eonomokd.

Knroueswle cnosa: xavecmeo 6uoeo, UOCONOMOK, CYObEKMUBHASE MEMPUKA, 00bEKMUBHASE MEMPUKA
PSNR,VQM.

Beenenue

Hacrosiee Bpemst oka3aHue YCIIyT Ha OCHOBE IlepeJjaul BUJEOM300pakeHU puMeHsIeTcs B
pasHbIX cdepax AEATENbHOCTH, HANpUMEp, B TMPOMBIIUIEHHOCTH MOHUTOPHHT TEPPUTOPUI
MOBBIIICHHOW OMACHOCTH, KOHTPOJIb OMNACHBIX YYaCTKOB aBTOAOPOI, OXPaHHBIE CHUCTEMBI U T.[I.
BuneonoTokn mnepeaaroTcs Ha pa3iu4HbIE YCTPOWCTBA, TAKUX KaK KOMIIBIOTEPHI, IUIAHIIETHI W
MoOmIIbHBIE yeTpoiicTBa. [Ipu ckaTum BHleOCUTHANIA HE M30eXKaTh CHIDKEHUS KadecTBa. B menom
TPYJIHO ONPENENIUTh, KaKOe Ka4eCTBO ObLIO Obl IPUEMIIEMBIM JJI1 BCEX KOHEYHBIX MOJIb30BaTEIIEH.

CymecTByeT 1Ba N0IX0/1a K OLIEHKE KauecTBa BUAECO:

[Meprbiit mogxon (Cy0ObeKTHBHBIN): (aKTHUYECKOE BU3YaJbHOEC KA4YeCTBO M300paKECHUS WU
BUJICOKOHTEHTA ONpeAesieTCs Ha OCHOBE CYOBEKTUBHON OLIEHKH, TPOBEJCHHOM UEIOBEKOM.

Bo BTOpoM moaxoze (00beKTHBHOM) CUTHAN SBJISIETCSI CHHOHUMOM BEPHOCTH WJIM CXOJICTBA
10 OTHOLIEHUIO K OTaJJIOHHOMY WJIM COBEPLICHHOMY.

B nmaHHOHM craTtbe NpOBEACH aHANW3 Pa3JIMYHBIX METPHUK OLEHKHM KadecTBa ITOTOKOBOTO
BUJIEO, PACCMOTPEHBI MOJXO/bl K OIEHKE KauecTBa BMJIEO, MPOBEJEHbl CYObEKTHBHBIE U OOBEK-
THBHBIE OLICHKH Ka4eCTBa BUJECONOTOKA.

Cy0beKkTHBHbIE METPHKH

[Ipu ucnonb30BaHUM CYOBEKTHBHON METPUKHM CHOCOOOM H3MEPEHHUs KauecTBa SIBISETCS
BBISICHCHHE MHEHHMs JIOJIei-HaOMogaTeNIel WM HMCTBITYeMbIX. TakuM o0Opa3oM, METONl CyOhek-
TUBHON OLIEHKM KayecTBa BHUJIEO MCIIONB3YET YeJOBEYECKHE CYOBEKTHI JJIS BBIOJHEHMS 3a]adu
OLICHKM BM3yaJbHOro KaudecTBa. Kpome TOro, cyiiecTByeT MHOXKECTBO pa3IUYHBIX (DaKTOPOB,
BIUSIOIIMX HA KAadeCTBO BOCIPUHUMAEMOrO BMJIE0, TAaKUX KaK WHAWBUAYAJIbHBIE HHTEPECHI
HaOroAaTeNs, OKUJaHNus KauyecTBa U BIEYATIICHHUS OT BUAEO, a TaKXKe TUI M CBOWCTBA JUCILIES,
YCTPOMCTBO OTOOpaXKEHHs OKPY’KAIOIIEr0 OCBEIIEHHUS, PACCTOSIHIE TPOCMOTPA.

Tem He MeHee, OH OCTaeTCsl LEHHBIM METOJIOM MOJIY4YEHMs TOCTOBEPHBIX JAHHBIX, KOTOPbIE
MOTYT OBbITh UCIOJb30BaHbl B Ka4€CTBE 3TAJOHA ]ISl OLIEHKH aBTOMAaTHYECKUX WJIM OOBEKTHUBHBIX
QJIITOPUTMOB OLIEHKH KauecTBa BUJIEO.

MuHMMaNbHOE KOJMYECTBO UCHBITYEMBIX, HEOOX0AUMOE Ul CyOBEKTUBHOTO MCCIEIOBAHUS
KayecTBa BHUJIE0, cTporo He omnpexaeneHo. Cormacio MCO-T, Bo3mMoxxHO mr060€e yncio ot 4 10 40,
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rae 4-abCoNOTHBIA MHHHMYM 110 CTATHCTHYECKHM MPHYMHAM, W Tpuriamienue Oonee 40
CYOBCKTOB HE MMEET JOTOTHUTEIbHOMN [ICHHOCTH.

CyOBbeKTHBHBIC METPUKH HCIOJIB3YIOT OCOOCHHOCTH YEIOBEYECKOrO 3PCHUS. ITH METPUKH
ormucanbl B crangapte ITU-R BT.500-8-11.[2] JlanHblii cTaHZapT COACPKUT TAaKUE METOMUKH
u3mepenunit, kak SSCQE (Single-Stimulus Continuous Quality Evaluation-aenpepsiBHasi oreHka
KayecTBa B Xoje eauHCcTBeHHOro mpocmorpa), DSIS (Double Stimulus Impairment Scale -
nornapHasi OleHKa yxymaueHus kadectBa Buaeo), DSCQS (Double Stimulus Continuous Quality
Scale — HempepbIBHAS OlICHKA Ka4eCTBa M0 Pe3yJbTaTaM JABYX POCMOTPOB).

SSCQE (Single-Stimulus Continuous Quality Evaluation) — HenpepbiBHas OlleHKa KauecTBa
B XOJIc CIUHCTBEHHOTO TpocMoTpa. OICHIIMKaM, B JTAaHHOM CJy4ae — HaOJIr0JaTessIM, IEMOHCT-
pUpYETCsS HECKOJBKO BHACOPOIMKOB. KOIHMUYECTBO HCKaKCHHWH B OTHX DOJIMKAX MOKET OBITH
pasnuunbiM. OIGHKH BBICTaBISIOTCS B mpeaenax oT 0 (3a Xyjaiiee KadecTBo) 70 S5 (3a nydiiee
kauecTBO). OIeHKa BBICTABIISIETCS TOJIBKO OJMH pa3 ¥ B JaJbHEHIIIEM HE MOXET ObITh H3MEHEHA.

DSIS (Double Stimulus Impairment Scale) — momapHas orieHKa yxy/IIICHAs Ka4eCTBa BUIECO.
HaGuroatento mpeaaraercsi CpaBHHUTH JBE BUICOIMOCIICIOBATEIIBHOCTH, MEPBYI0 HCKAKCHHYIO U
BTOPYIO OpWTrHHalIbHYI0. HaOmtonarens OleHHMBAaeT BH3yalbHBbIC HCKKCHUS MO MATHOATBHOMN
mikane. [lkana onenku ot 1 10 5 mpenocrasiena B Tadauie 1.

Taoauua 1 - lllkaja oneHKH KayecTBa BUIEO

COOTBETCTBYET HE3aMCTHBIM HNCKAXKCHUAM

HCKQKECHMSI 3aMETHBI, HO HE Pa3pakaroT

HNCKaXXCHUA MCIIAIOT CMOTPETH

HNCKAXXCHUA pa3apaKar0T

= IN Wb O,

M300paXeHHUE IPOCMATPUBATh HEBO3MOXKHO

DSCQS (Double Stimulus Continuous Quality Scale) — HempepbIBHas OlleHKa Ka4ecTBa IO
pe3yJibTaTaM JBYX MPOCMOTPOB. JlaHHBIA METOJI, OCHOBAHHBIN Ha JBYX PAHEE ONMUCAHHBIX METPH-
Kax, MOJYYHII HIUPOKOE MPUMEHEHHUE U JaeT BO3MOXKHOCTH OIIEHHUBATh IIOTOKOBOE BUJIEO C BHICOKOM
cTeneHbto TouHocTU. KauecTBo n3o0paskeHuit orleHnBaeTcs Tak ke kak B metoguke DSIS. Cocras-
TStoEel 0COOGHHOCTBIO SIBISIETCS TO, YTO BUACOPOJMK BOCIPOHM3BOAMUTCS B TICEBAOCTYYailHOM
nopsizike, a 3ateM moBTopsiercs. [lo 3aBeprieHHIo mMpocMoTpa HAONIONATEN0 JTAeTCs HEKOTOpOoe
BpeMs JUTS BBICTaBIICHUS OIleHKH [3].

MeTtoanKka OIEHHBAHUS TAK)Ke MATHOAUTFHAS: 5 — OTIIMYHOE Ka4eCTBO, 4 — XOpoIIlee KauecT-
BO, 3 — YJOBIETBOPUTEIHHOE KauecTBO, 2 — IJIOX0€, | — OoueHb IMJIoXoe KadecTBo. HabmogaTens
3aIMCHIBACT BBICTABICHHYIO OIICHKY B CICIUANBHBIA OJIAHK WJIM 3aHOCHT JAaHHBIC B CIICIIHAJIH-
3UPOBAHHYIO MPOTpaMMy. 3aTe€M BCE OILIGHKH YCPETHSIOTCS U TMPeoOpa3yloTcs B CTaHAAPTHYIO
mkany (ot 0 mo 100). Takum 00pa3oM MOKHO OIEHWUTh Pa3IMUUS MEX]IYy OPUTHHAIBHBIM H
HCKaXEHHBIM BUICOpsoM [2].

O0beKTHBHBIC METPUKH

JIns aBTOMATH3allMK MPOIIECCOB OIEHKHM KavyecTBa IOTOKOBOTO BHIEO pa3pabOTaHbI
00BEKTHBHBIC METPUKH, TTO3BOJISIOIINE OIICHUBATh KAUYECTBO BHICOMH(OPMAIIMU B IBYX PEIKUMAX.
B mepBom pekume sl aHanM3a JOCTYITHA BCS BUICOMOCIEIOBATEILHOCT, BO BTOPOM — OICHKA
(bopMupyeTcs OTISIBHO TS KaXKI0T0 Kaapa.

Cy1iecTByIOT clieyromniie 00beKTHBHBIE METPHUKU:

PSNR (Peak Signal-to-Noise Ratio) — ogHa u3 HanboJiee 9acTo HCIOJIb3yEMbIX MEp, KOTOpast
OIUCHIBACT OTHOILIEHHE - MHUKOBOE (JIOrapru(MUYEcKoe) OTHOLICHHE CUTHANI-IIyM. Mcnomb3yercs
IUTSL OTIpEIeNICHHs] Ka4yecTBa paOdOThl AITOPUTMOB KOAMPOBAHUS M 3aBUCUT OT BEJIWYHHBI PA3INIUN
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MEXy OPUTHHAIBHBIM U MCKaXEHHBIM u300paxeHneM. PSNR 00bI9HO BBIpa)kaeTcsi B TEpMUHAX
norapumudeckoi mkainsl aenuoen (dB), yem 6obine 3nauenrne PSNR, Tem yuie.
Boruucnsiercs ornomenue PSNR ¢ nmomotisio ypaBHeHuUs

255
PSNR = 20log,,( m) . 3)

OCHOBHBIM HEIOCTATKOM ONHUCAHHBIX METPHK SIBJSETCS TO, YTO OHH ILIOXO KOPPEIUPYIOT C
CyOBbEKTUBHOM OLIEHKOM M CHJIBHO 3aBUCST OT IIPOCTPAHCTBEHHONW M BPEMEHHOW HM30BITOYHOCTHU
n3obpakenuii. [loaromy ObutH pazpadoransl 6osee 3(HEKTUBHBIC METPUKH KaueCTBa.

PQR (Picture Quality Ratio) — peWTHHr KauecTBa H300paxkeHHs. B maHHOW MeTpHKe
MPUHUMAETCS BO BHHUMaHUE psAJ OCOOEHHOCTEH uenoBedeckoro 3peHus. CpaBHUBAIOTCS JIBE
BUJICOTIOCIIEIOBATENIbHOCTH, KaXKJash W3 KOTOPBIX HMMEET IPOU3BOJIBHYIO IPOJOJIKHUTEIBHOCTD.
Kaxnpiii kagp pa3buBaercs Ha Tpu OOJACTH OTCUETOB. OTCUETHI SPKOCTH Y, OTCYUETHI
nBeropasnoctHoro-cuHero (Cb') m 1mBeropasHoctHoro-kpacHoro (Cr') . Ha ocHoBanum 3THX
JTaHHBIX (OPMHUPYIOTCS ILIBETOBbIE KOMIIOHEHTHI: KpacHbli R, 3enenbiit G, cunmit B. brox
00paboTKN N300pakeHMsI UCTIONb3yeTcs i (popmupoBanus 3 komrnoHeHT RGB curnana sipkoctu
Y TIONy4YeHHs] OMXpoMaTHUuecKoro u3ol0paxkenus (u*, v¥*), KOTOpoe HCIONIB3YETCS B HIKEIEKAIINX
6mokax. biiok 00pabOTKH OTCUYETOB APKOCTH OCYIIECTBIISICT BBIOOPKY napamerpa Y Ui ABYX THIIOB
n300pakeHUs] (OPUTMHAIBHON BUAEOMOCIEAOBATEIPHOCTH M HMCKaKEHHOTO BHUAEOpPsna). 3aTem
coznmaercsa kapra orcueroB PQR. Dra kxapra mpezacraBisier coboil m300paxxeHHe, COCTOSIIEE W3
MIOJIYTOHOB, YPOBEHb KOTOPBIX MPOMOPIIMOHATIEH PAa3HOCTH MHKCENeH aHaIM3UPYEMBIX KaJpoB.
VYkazaHHas cxema TaKkKe COJCPKHUT OJIOK 00pabOTKH IBETHOCTHBIX KOMIIOHEHT, KOTOPBIA HA CBOEM
BbIX0/Ie (POPMUPYET KapTy HHTEHCUBHOCTEH 11BeTa [3].

VQM (Video Quality Metric) — sta MeTpuka BKItO4aeT B ce0si KOMOMHAIMIO 00BEKTUBHBIX
napaMeTpoB JJIsi OLEHKH BOCHpHATHSA 3(deKTa IMUPOKOro CHeKTpa HCKAKEHUH, TaKuX Kak
pa3MbITHE, 0JI0OUHOE UCKa)XKEHNE, HEECTECTBEHHOE JIBUKEHHE, ITYM WM OJIOKH OIIHOOK.

[Tpuniun neiicTBus 3akiitouyaercs B ciefyrouieM. OpUrMHaidbHas M UCKa)KEHHas BUJEO-
MIOCJIEZIOBATEIBHOCTU MMPOXOJIAT OAMH M TOT e Habop (YHKIMOHAIbHBIX OJIOKOB, KOTOpBIE
OCYILECTBISIOT BBIOOPKY JIaHHBIX, WX KOPPEKTHUPOBKY, BBIUHCIIEHHE pa3IMYHBIX I1OKa3aTesei
KadecTBa W, HAaKOHEIl, BbuncieHne mapamerpa VQM. JlaHHBINA mapaMeTp OIEHUBACT MCKAKECHMUS,
BbI3BAaHHBIE IPOXOXJAECHUEM BHJCOCUTHAIOB Yepe3 pasiuyHble IM(poBbIE OJOKH CHCTEMBI
nepenaun. K TakuM MCKa)XKeHHUSIM OTHOCSITCS MOTPEIIHOCTH KOJUPOBAHHUS, OIIMOKH, BO3ZHUKAIOIINE
B IMCKPETHOM KaHaJle CBSI3M M OLIMOKU IEKOAUPOBaHHs CUTHAIOB [3].

Metpuka VQM no03BOJSET ONPENeNUTh Ka4eCTBO MPUHATON KApTUHKHU, OJAHAKO HE pelliaeT
poOJIeMbl CUHXPOHU3ALMHM MEXAy OPUTMHAIBHOW M HMCKaKEHHOH BHAEONOCIIEI0BATENBHOCTHIO.
OOBIYHO TPUHATHIN BHAECOPOJIIMK HMEET HU3KOE KAaueCTBO, YEM OPUTMHAJIbHBIA, HO HE HMEET
MOTEPSIHHBIX KaapoB. O0e BUAECONOCIEIOBATEIBHOCTH UMEIOT OJWHAKOBYIO JUIMHY U CHHXPOHH-
3upoBaHbl. CrlienoBareibHO, mporpamma, peanusyomas VQM, MoxeT mpaBWIBHO — BBIYHACIATH
napameTpbl KauecTBa.

3akioueHune

Takum 006pa3om, CyIIECTBYET MHOKECTBO METOJIOB OIIEHKHM KadecTBa BUIe0. MOXHO pa3je-
JTUTH UX HA CYyOBEKTUBHBIE U 00BEKTUBHBIE METO/ABI. C TTOMOIIBIO CYyOBEKTUBHBIX METOAOB OLIEHKH
MOXXHO OLCHUTH JIMIIb BHU3YAJIbHOC Ka4Y€CTBO 1/1306pa>1<eHm71, TO €CTh TOJIBKO Y€JIIOBCYECKUM
BOCIIPUATHEM, U HE MOTYT OBITh peann3oBaHbl mporpamMmMHO. HecMoTps Ha 23TO, CyOBEKTHBHBIN
METO]T HanboJiee MOJIHO OTPAXKAET YEIOBEUECKUH B3TJISIT HA KAYECTBO KU3HU BUJIEO.

OOBEKTUBHBICE METOMBI TMPOBOASATCS C TOMOIIBIO KOMITBIOTEPHOW MPOrPaMMBbl, KOTOpas
MO3BOJIACT aBTOMATU3HUPOBATH MPOLCCCHI BEIYUCIICHUA MCTPHUK KAa4YCCTBA BUJICOCUTHAIIOB. MeTpI/IKI/I
PQR, VQM, MPQM O06onee anexkBaTHbI CYOBEKTHBHOMY BOCIHPHSTHIO TPU pPEaTbHOM TECTHU-
poBaHuH.
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SUIMNTAKAJBIK KACBIKTAPJIBIH AKITAPATTBI
KOPFAY/JIA KOJJIAHBLTYBI

Anoamna. Makanada >11unmuKkaibly KUCHIKMAD, OHbIH KpUnmozpapuaoa KONOAHBLIYbL HCIHE
backa autblk Kinmmi Kpunmozpagusiivlk Jcyenepoer apmulKubLIbiIKmapbl mypaivl Oacmol Maiimemmep
bepineer. DNMUnmuKaiblk KpURmMozspagusaHsl annapammelx, icke acvlpy niam@opmacsl YCoIHbIIZAH.

Kinm ce3oep: s1nunmuxaneix xucvikmap, ECC, RSA, awwix xinmmi xpunmooicyiie, ASIC owcone
FPGA naamgpopmanapul

Kipicne

1985 sxbimel Hun KoOmunn men Bukrop Musutep amblk KinTi 6ap KpUNTOXyHenepe
AJUTUNITUKAIBIK KHCBIKTAP IbI Makiaananyabl YCeIHab! [1,2]. Ochl yakbITTan 6actan kpumnrorpadus
canmachlHa «DIUTMNTHKAIBIK Kuchikrapaarsl kpunrtorpadus (Elliptic Curve Cryptography —
ECC)» Ttepmuni maiima Oombll, namyIblH >kaHa OarbiTel Oactanasl. Kpunrorpadusiga
UIMNTUKAIBIK KUCBIKTapAbl KOJIJaHY CBHIMCBI3 OallIaHBICTBIH — JKOFaphl KbULIAMJIBIFBl JKOHE
KUTTTiH IIaFBIH Y3BIHIBIFbIHA OAMIIaHBICTBI TYBIHIA/IBI.

ECC — ambIk KiATTEp KpuUNTOrpadusChl CallaChIHIAFbl JEPEKTEpl HEFYpJbIM Kayirci3
TapaTyna Tmaijga OojiFraH €H 3aMaHayu TexHosorus. byn texnomoruss RSA sxone [duddu-
XenaMaH CHSKTBI alllblK KUITTepAl MU@prayablH KeNTereH oJicTepiMeH Oipre KoJjjaHblia
ayapl.

ECC 0acka acuMMETpUSIBIK KpUNTOXKYHenepre KaparaH[a, HETri3rl apThIKIIbUIBIFHI,
OHJIEYre KOHE ecelTeyre >KyMcajfaH Oipaedl IIbIFbIHAApAa XOHE OHBIH >KOFapbl KpPHUIITO-
Oepikririnae Oombin TaObuTaAbl. Ce0ebl, AMIMNTUKANBIK KUCBIKTapaa Kepl (YHKIMsUIapAbIH
ecenTeyi, AMCKpeTTi Jorapudmai ecenreyre (Judou-Xemiman xone Dnp-I'amans anropurm-
nepi) Hemece (Qakropuzanusuiay ecedin memyre (RSA anropurmi) xaparanma, ete Kypaeni
Oonbin  Tabbutanbl. Hormxkecinae, Oipael OepikTik JAeHreire >xeTy YuIiH, Mblcanbl RSA
anroputMminae 1024 OuTTi Moaynb KaxkeT 0oJjca, SJUIMNTUKAIBIK KUCBIKTapFa HETI3JIeNreH
KyHenepne Moaynb Meniepi 164 Out raHa 601abl.

DJUIMNITUKANIBIK KUCBIK JEN KeJecl TEeHAEYyAl KaHaraTTaHIAbIpaThlH (X,y) KeIl HYKTECIH
antazgsl [3,4]:

vi4axyv+ay=x*+a,x*+ax+a,.
Kpunrorpadusa keneci TypJeri KUCBIKTap bl KapacTelpambl3 (Beiepirpace ¢popmace!):
y'=x*+ax+b

byn tenzmeyni epkiH epictepre, ocipece KpunTorpadus YIIH epeKIle KbI3bIFYIIbUIBIK
TYIBIPATHIH TIEKTEYIi OpiCTepre KaThICTH KapacThIPaMBbI3.

ONIUNTUKANBIK KUCBIKTBIH TUOTIK HYCKACBIHBIH Tpaduri l-cy];eTTe KOPCEeTUITeH.
DJUIMNTUKANBIK KUCBIKTAp YIUIH Kellecl TeHIEY OpbIHIANIajIbl: 4a° + 27b% # 0. CUHTYISpIBI
KHUCBIKTAp YIIIH OYJI IapT OpbIHIAIMAIbI.
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___J,.,;-_'"________ .

R=P+Q

Cypem 1 - Dnnunmuxanvik KUcblKmuly munmix spaguei

Kpunrorpadusaga 3 IMITHKAIBIK KHCHIKTAPABIH KOJJIAHBLTYbI

Kpunrorpadusia 3;umMnTHKAIBIK KUCBIKTapbIH €Ki TYpi KapacThIpblIaasl: Zp (KapamaibiM
CaHHBIH MOy OoiibIHIIA merepimMaep cakunachl) xkone GF(2™) (Gunapisl conrsl epic). GF(2™)
epiciHie SIUIMNTUKAIBIK KUCHIKTAPIBIH Oip MaHbI3Ibl apTHIKMLLIbIFEL 0ap, GF(2™) epicinin
JIEMEHTTEP] N - OUTTIK KOATHIK CO3/Ep TYPIHIEC OHAM YCHIHBUIYBl MYMKIH. Byl ayunTuKambk
AITOPUTMIEPAL aNMapaTThIK iCKE achIpy KbULIAMABIFBIH apTThIpyFa MyMKiHIIK Oepeni [5]. Ken
seprreyaepe exinik mekreyn GF(2™) epicine neriznenren ECC enrizy Tannanansl, ce6e6i 6y
HaKThl MaTeMaTHUKanblK KypbulbiM ECC ammapaTThlK JXKoHE OarapiaMaliblK JKy3ere achIpbl-
TyJIapbIHAa TUIMII HOTIXKeNep Oepei.

DNTUNTHKAIBIK KUCBIKTapa TONTAp TYpPalbl TYCIHIK MaHBI3ABI POJ aTKapaabl. DIJIHII-
TUKAJIBIK KHUCBIKTBIH HYKTEJEpiHIH >KUBIHTBIFBIHAA TOMN SJUIMITHKAIBIK KHUCBIK HYKTEJIEPiHiH
KOCBUTYbIMEH aHbIKTaNaabl. P xkoHe (Q HyKTesepiHiH KOCBIHABICH YIIIHIII HyKTe R nen aTanazpl.
On PQ Ty3yiHAe oHE SJIMNTUKAIBIK KUCBIKTapjaa karaabl skoHe R=P+Q , sraun —R+P+Q=0
6onanel. OHbl 1-cyperteH ne Oaiikail amambi3. COHBIMEH KaTap SJUTUNTHKAIBIK KUCBIKTAPIbI
KOCYy Ke3iHJe HykTesep Oip OipiHe jKaKblH OpHaiacybl MyMKiH. Ol Ke3le >KOFapblIarbl KOCY
amaJibIH KojgaHaMbl3. KelOip skarnaiifa ekl Hykre O1p opbIHAa Typaasl, skHu P=Q. byn ke3zne ne
KOCY aMaJIblH OpbIHJayFa Oonaabl. Anaiiia eki HyKTeHi KOCy HOTHXKECIH OiJie OTBIpHII, KaHIIa
orepalys OpbIHAANFaHbIH Ta0y eTe KublHbIpaK. JArHu nP=R, n=?. by xepae X,y napamerpiepi
Helllere TeH JiereH Tarbl Oip cypak TYbIHJIAMIbI.

X,y napameTpJepi HeKci3IiKKe TeH Oomaupl: x,, .. = o0, ¥, = oo,

= THRIX
On ke3me xkorapbia OEpuUIreH TEHJEY KeJeciied e3Trepelll KoHE OJ1 DIUTUNTHUKAIBIK
Kpunrorpadusia KOJJaHbUIAAbI, SFHU JUCKPETTI Jioropudmre xyrinemis. Kpunrorpadusga
AIUTUNITUKAIBIK KUCBIK TEK HYKTEJIEp/IeH Typaasl (2-cyper) [6].

y? =x3+ax+ b mod p
4a® +27b* #0mod p.

ECC nmamysinbiH OipiHIIi O€C KBUIABIFRIHAH KEHIH OHBI OaFIapiiaMalibIK JKY3€eTre achlpyMeH
Karap anmapaTThIK iCKe achlpy KeHIHEH KapacThlpbUia Oactazibl. MyHBIH ce0ebi amibIK KiITTi
KPUNTOXYHENEp COJ YaKbITTarbl AepOec KOMITBIOTEPIIEPiH Kbl MaKCATTaFbl IMPOIECCOp-
napelHaa Oasty kymbIc >kacanasl. COHIBIKTAH KaHAaid na Oip ammapaTThIK SKEAENAETy KaxeT
OO0JIIBI.

AnmnapatTslK KamTamacel3 eryre ECC eHrizy >KpUIIaMIbIK JKOHE OJIIIeM CeKilIi OipHere
cebenTep OOMBIHINA KaXKET >kKoHE THimal Oousbim caHamanbl. ECC anmapaTThIK iCKE achIpy

GF(2™) eKiIiK epiciHAe Te3 XKy3ere acapl.
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Cypem 2 - Kpunmoepaguaoazel s11unmuKaislk KUCbIK HyKmenepi

AWIBIK KUITTI anropuTMAEp YIIIH anmaparThlK iCKe achlpy Ke3iHAeri Herisri mocese
MakcaTThl TatGopManbl TaHaay Ooubin Tabbutanbl. Tannay kesinae kemeci eki miardopMaHbig
Oipin amyra 6omaner — onap ASIC xone FPGA mmardopmacer. Kenreren 3eprreynepae FPGA
maTdhopmackl TaHganaasl [7].

FPGA muardopmackl >KeUgaM JW3ailH [HMKJIBI JKOHE KAIMUTAIABl a3alTy CEKUIIl
apTHIKIIBUIBIKTapbiMeH cunarranaabl. FPGA mnatdopmacskl eHepKacinTe e epekile TaHbIMal
OOJIBIN KeTei.

Xorapeia alThUIFaH MalbIMIAYJIAp MEH XKYPTi3reH 3epTTeyiiep HETi3iH/e AILTUITUKAIIBIK
KpunTorpadusHbIH KeJIeciiel apTHIKIIBUIBIKTAPBIH aTalMBI3!

1) KinrTTig cajapICThIPMaIbl KbICKA Y3bIH/IBIFbI,

2) DIUTMNTHKAIBIK aITOPUTMICPAIH JKbUIAAM/IBIFBI KIIACCHKAIIBIKKA KaparaHa, Te3 OOJIbII
Tabbutazbl. byn epic eneMiMeH »KoHE KOMITBIOTEpJIep YIIIH >KaKblH €KUIIK epic KYpbUIBIMBIH
KOJIZITaHYMEH TYCIHIpiIel.

3) KinTTiH KillIKeHTal Y3bIHBIFbIHA JKOHE YKOFAPhI KYMBIC KbUIAAMIBIFbIHA OaiIaHBICTHI
ECC anropurmaepi cmapT — KapTaiapja >koHe 0acka Ja ecenTeyill MYMKIHAIKTEpl IMIeKTeyl
KYpBUIFbUIap/ia aiganaHblIaibl.

ACUMMETPHSITBIK KpUTITOrpadusiia SJUMITHKAIBIK KUCHIKTap bl KOJIJaHY allblK KiTTTepIl
KYPYABIH HETi3ri >KOHE €H CeHIMJI TEeXHOJIOTUSIIAPBIHBIH Oipi Oonbim TaObLIanbl. MyHpman
KpUNTOTpaQUsIIBIK KYHeNnep/iH TYPaKTbUIBIFBIHBIH HETI3rl eJIeMi JUCKPETTI Jorapudmui
HISHTYH KYPACIUTIK Macenenepi O0mbI ecenTene/i.

DIIMOTHKAJIBIK KPUNTOTPaGUAHBIH KOJAAHY asiChI

ECC keneci 3amaHayu xyienepae Ko aHbLIa bl:

1) Ipi Ou3Hec YHBIMAAPBIHBIH aKMApaTTHIK JKyHenepinae. Ipi OuM3HeC KOCIMOPBIHIAPHI
©31HIH KOMMEpIUUIBIK KYIHUSACBIH KOpFay Ke3iHjae Oara Macenenepi eKiHIIl jKocrmapra KeTenl.
Mynna CSP VPN OarnapnaManiblK KeIIeHI CUSKTBl CepTHU(UKATTalIFaH akKlaparThl Kopray
Kypajiapbl KOJIaHbLIa/Ibl.

2) OpTa xoHEe MaFblH OM3HECTI YHBIMAACTHIPYIBIH aKMapaTThIK XKyienepinae. Mbicalbl,
SOLK rutoken unentuduxaropnapsl, eToken 'OCT.

3) Mobwibai caynama. bByn opraga MomiMeTTepAi TapaTryblH OPTYpIl XaTTamaiapbl
KOJIIaHbLUIAbl, MBbICANbl, Ysuni TenedoHAapAa, KaiuTa IUIaHIIeTTepiHae xoHe T1.0. WAP
MOTIMETTEP/Ii TapaTy/IbIH CHIMCHI3 XaTTaMallaphbl KOJIIaHBLIA B

4) MemuekeTTik MekemenepaiH aknapartelk kyiecinne. SACTABA, CPN VPN Server
CEKUIIl OPTYPIIi cepTUUKATTATIFaH KEIICHIepP KOTaHbLIa/Ibl.

5) BaHkTik MekeMenep/eri onepanusIapabl OpbIHAAYAA.
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6) UutepHer — KochIMIIangapaa. byt skepie /UTUNTHKAIBIK KUCBIKTAP alTOPUTMICPIMECH
KpUNTOTpausUIBIK XaTTamaliap/pl KOJJAaHy KCHIHEH TaparaH, Mbicaibl, Secure Sockets Layer
(SSL) — cokkerTepMeH KopFaiFaH KpunTorpadusuibik xaTramanap [8,9].

KopsIThIHABI

Kenteren 3eprreynep/i capanrtail Keliie, SJUIMINTHKAIBIK KUCBHIKTapbl MOIYJb OOWBIHIIA
KapamnaiibiM ecenTeylepMeH CAlIbICTRIPFaH/Ia, SJUTMIITUKAIIBIK KHCBIKTAPhl 0ap sKyienepae YIKeH
KPUINTOTO3IM/IIJIIK aHBIKTAJIA]IbI, SIFHU 3USHKECTEpre KaHaai aa Oip KapamaibiM apu(METHKATIBIK
olepalusUIapMEH CUIIATTAIMANTBIH HEFYPIIBIM KYPJAETi TeHACYJIep i menry Kaxer 6omansl. RSA
anropuTMiH Oy3y Ke3iHJe 3usHKecTepre (axropmsaius eceOiH memyre Typa kenemi. Erep
AIUTMITUKAIBIK KUCHIKTHI KOJIAHCA, OHAA 3MSHKECTEpre JWUCKPETTI JOorapudmai miemy Kepek
Oomazel, an oHbIH Kypaeniaik moceneci ECC kpunToOepiKTIriH TYCIHAIpEI.
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Abstract. The article is devoted to the study of elliptic curves in cryptography. Particular
attention is paid to their advantages over other public-key cryptographic systems, as well as a
platform is proposed for the hardware implementation of the elliptic curve in cryptography.

Key words: elliptic curves, ECC, RSA, public key cryptosystems, ASIC and FPGA
platforms
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SECURITY IN INTERNET OF THINGS

Abstract. The Internet of things (1oT) has ceased to be a term as such. And it has become more a
concept that each company interprets in its own way. IBM suggests that 10T is a set of devices that interact
with each other to process data from their sensors and smart enough to transmit processed information to
the Internet. Cisco represents loT under the concept of "internet of everything", which means that any device
connected to the Internet and interacts either with the user or with another device can share and process
information. The Internet of things have become part of every sphere of human life. Extensive development of
new loT devices enlarges data security violation area. This article aims to analyze possible ways to harm a
person’s personal life by stealing personal information, as well as suggest ways to solve this problem.

Key words: internet of things, network security, trusted platform module, regulation of digital
technologies.

Introduction

Nowadays security in 10T devices is very low. For 10T devices, security consists primarily in
the integrity of the code, authentication of users (devices), establishment of ownership (including
the data generated by them), and the ability to handle virtual and physical attacks. But in fact, most
of the 10T devices that are working today are not following basic security standards, they have
external control interfaces, default passwords. In other words, they have all the signs of network
security vulnerability.

And as practice shows, hacking in most cases is quite simple. The usual guessing of login and
passwords (brute force) is enough to gain access to the device. Just a few years ago, the Mirai
botnet, by selecting combinations of standard logins and passwords sewn into the factory to create
them, hacked a large number of cameras and routers, which were later used for a powerful DDoS
attack on the provider network UK Postal Office, Deutsche Telekom, TalkTalk, KCOM, and
Eircom.

We can also recall the case of the American DNS operator DYN. The botnet attacked the
devices using the device’s default usernames and passwords, which led to the disconnection of
almost half of the US Internet.

As you can see from these examples, hacking 10T can be even more dangerous if any of the
devices are integrated into a critical infrastructure. And if we take an ordinary smart home as an
example of a household level, attacks on the loT system can lead to local communal or other
emergency and dangerous situations.
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Security Requirements and Features

Compliance with minimum equipment requirements. Equipment should contain a minimum
of components necessary for its operation, and nothing more. For example, you should add USB
ports only if they are needed for the device to work. Unnecessary extensions open up new directions
for attacks on the device that should be avoided.

Creating a solution based on safe equipment. You need to use equipment with good security
solutions onboard in case if you have enough budget. For instance, storage secured by encryption,
or boot functions based on the Trusted Platform Module (TPM). These features enhance device
security and help protect the entire 10T infrastructure.

Security during the upgrade. Firmware must be always updated during device lifecycle. The
development of secured update methods and the cryptographic reliability of firmware versions will
ensure the safety of devices during and after the update.

Any connection between 10T devices must be secured. Data passed through media must be
protected using encryption algorithms. 10T has its own encryption algorithms family. It was
designed because 10T requires fast, lightweight encryption solution because 10T calculation ability
is lower than desktop PC’s or even smartphone’s one. ISO/IEC 29192 and ISO/IEC JTC 1/SC 27
describes properties of lightweight cryptographic algorithm.
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Security Law and Regulations

In 2015, Hewlett Packard analysts examined the security of 10T devices and found that 70%
of 10T devices had credential security vulnerabilities, almost no data encryption was used, and
access resolution problems were also observed. In 2016, almost three-quarters of users surveyed by
Accenture said they knew about the possibilities of hacking 10T devices. The security issue in this
area is extremely critical, since it is assumed that most of the devices that we connect to the Internet
will serve us for more than 2-3 years. At the same time, today many manufacturers do not provide
software updates for 10T devices, which can be fatal even in cases where security was provided in
the original software.

According to experts, this situation can improve due to state regulation, which obliges
manufacturers to provide the necessary level of protection and impose some restrictions on the
development of the 1oT market.

At the moment, no definition of a basic level of security and privacy is accepted for smart
devices. There is also no final legal basis for trusting loT devices and 10T services.

In Kazakhstan, the draft law “On Amendments and Additions to Some Legislative Acts of the
Republic of Kazakhstan on the Regulation of Digital Technologies™ is currently being developed. It
is planned that the Law will regulate public relations, including in the areas of: block chain, robotics
and unmanned vehicles, instant payments, biometric authentication, big data, open data, artificial
intelligence, e-sports, the Internet of things, crowdfunding, creating a legal framework for
functioning technological platforms for remote conclusion of transactions and their implementation,
etc. The law introduces concepts and processes that were not previously contained in Kazakhstani
legislation, and, accordingly, new ways to regulate them.

Conclusion

When users or companies purchase IoT devices, they think primarily about their “smart”
capabilities, not about security. Until 10T security is not regulated by law, manufacturers will not
spend extra money on it. It turns out that the only way to motivate the manufacturer is not to buy
vulnerable devices. As soon as increased demands are placed on IoT devices, the market situation
will change.
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Fouibimu skerexmni: Hypabioaes T.A.
HNHTepHeT 3aTTapbIHAAFbI AKNAPATTBIK Kayincizaik

Annarna. «MuTteprer 3arrape» (l0T) TepMuH Mep3iMiH TOKTATTHl. Op KOMIAHUSHBIH dp
TYpJii OarpITTa TyCiHIIpeTiHI yrpiMFa aifHanabl. IBM 10T - cencopnapeinan aepextepai eHjaey yiin
Oip-OipiMeH e3apa OpPEKETTECETIH >KOHE OHJICATEeH akmapaTThl MHTepHEeTKe XKibepyre KaOiumerTi
KYPBUIFBUIAD KUBIHTBIFBI Jien  Ooikaiapl. Cisco 10T-mi  «bopiniH WHTEpHETI» TYKBIPbIM-
JTaMacChIHBIH OOJIIT1 peTiHIe eHTi3efl, sFHU MHTepHEeTKe KOCBUIFaH JKOHE KOJJIAHYIIBIMEH HEeMece
0acka KypbUIFBIJIAPMEH ©3apa OPEKETTECeTIH Ke3-KeIreH KYPhUIFhI aKmapar ajaMachlll, OHbl OHJeH
anajpl. 3aTTap FamaMTOpBl aJaM eMIpiHiH 9p canachiHa aiHamabl. 10T kaHa KypbUIFbLIAPBIHBIH
KCHIHCH JIaMybl JIEPEeKTep Kayilci3airiHiH Oy3bpUTy ailMarblH KeHelTeni. by MakamaHbIH MaKcathl -
KEKEe aKmaparThl ypiiay apKblUIbl aJaMHBIH JKEKe eMIpiHEe 3USH KeNTIpyIiH MYMKIH >KOJJapblH
Tajmay, COHbIMEH Karap OyJI MOCEIIeHI IICTTy JKOJIJAPbIH YChIHY.

Kinr ce3nep: 3arTapiblH MHTEpHETI, KeNiHIH Kayilci3airi, ceHiMai riargopma MOy,
CaHJIBIK TEXHOJIOTHSIIAPIBI PETTEY.

Tykymes T.K., KyasimOeToB B.A.
Hayunslii pykoBoaurteb: Hypasioaes T.A.
Bbe3onacuocts B UnTepHere Bemeii
AnHotauus. Untepuer Beuieit (10T) nepecran ObITh TEPMUHOM Kak TakoBbIM. M 3TO cTaso
Oosbllle KOHILENLMEH, KOTOPYK KaJaash KOMIAHHWs HMHTepHpeTupyer mo-csoemy. IBM mpenmo-
naraet, 9to |0T - 3T0 HabOp yCcTPOICTB, KOTOPBIN B3aUMOJICHCTBYET APYT C APYroM Juist 00pabOTKH
JAHHBIX CO CBOMX JATYMKOB M JIOCTATOYHO YMEH JJs mepenayd obpaboTaHHOW MHGpopMmanuu B
Wnrepruer. Cisco mpencrasiser 10T B pamkax KoHuenuuu «MHTEpHET BCEro», 4ro 03HA4YaeT, 4To
mo60e yCTpOMCTBO, NMOJAKIOYeHHOEe K IHTepHeTY U B3auMoaeHCTBYyolIee IMO0 C MOJIb30BaTEIEM,
100 ¢ IPpYyruM yCTPOMCTBOM, MOXKET OOMEHHUBAThCsl MH(popMaluelt u oopadarbiBaTh ee. MIHTepHET
Bellel CTall 4acThlo 000 cdeprl yenoBeueckoi xu3Hu. Illnpokoe pa3BUTHE HOBBIX YCTPOUCTB
0T pacmmpsier oGnacTe HapyiieHuss O€30MacHOCTH AaHHBIX. Llens maHHOW cTathbu — TpoaHa-
JM3UPOBaTh BO3MOXKHBIE CIOCOOBI HAHECEHUS BpeAa JIMYHON >KU3HM YeJOBEKa IyTEM Kpaxu
JUYHON MH(POPMAINH, a TAKXKE MPEAJIOKUTD ITyTH PEIIEHUs] ATON POOIEMBI.
KiroueBble ciioBa: MHTEpHET Bellel, ceTeBas 0€30MacHOCTb, MOJYJb JOBEPEHHOW IaT-
(bopMbI, perynupoBaHue HU(POBBIX TEXHOIOTHI.
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COMMUNICATION PROTOCOLS AND SECURITY IN IOT

Abstract. There are about 26.66 billion of active 10T devices and this number rises every year. These
devices are everywhere around us starting from smart thermostats and ending with smart buildings and
factories. All these devices connected to the Internet and communicates with each other using various
communication and security protocols. This article collects information about number of communication
protocols and security techniques applied in these protocols.

Key words: security protocol, internet of things, network security, rest api, amgp, jwt token.

Introduction

AMQP protocol. Advanced Message Queuing Protocol is a protocol with an open standard
that provides communication between software applications and systems no matter which client
library, or platform was used. It was developed in 2003 by John O'Hara. Because it was originated
as open standard protocol - many companies take part in developing it nowadays. Cisco Systems,
Red Hat, Microsoft Corporation, VMware and many other companies took part in AMQP protocol
development.

Basis of AMQP is AMQ model. There are two main actors in AMQP model - publisher and
subscriber. Publisher is message supplier. Subscriber is message consumer. AMQ model consists of
three main components. These components connected into chain in order to create desired
functionality:

e Exchange - main entry point in AMQP server. It receives message from publishers and transfers
them to the message queues based on some criteria. Exchange never stores messages, only sends
them to the particular queue.

e Message queue - stores messages in memory or on hard drive where messages stay until they
will be successfully processes by consumer. Has FIFO structure according to its name. The message
that came first, will be passed to the client first too.

e Binding - acts like connection between exchange and message queue. Basically it is the set of
that defines to which queue new message will be routed from exchange.

In simple words, AMQP is logistic company that accepts cargo in company office called
exchange from applications called publishers, processes and defines to which city or terminal it
should send this cargo with help of specific rules called binding and sends it to the destination
terminal called message queue where another application can get it.

AMQP allows many different applications or devices in 10T network communicate with each
other using AMQP as message broker that routes messages between applications using predefined
routing patterns.

REST API

Representational State Transfer - REST. Was first introduced in 2000 by Roy Fielding in his
dissertation. REST is communication protocol based on HTTP/HTTPS application protocol. As
other protocols, REST has its own set of rules. Set of rules is listed below:
e Stateless - Client must provide all required information to the server in order to server could
process it without problems
e Client-server - Client should send data, server must response to this data in different ways, but,
anyway, there is only one-way communication - from client-to the server.
e Layered - there must be no difference for the client whether it is communicating with real server
Or proxy server.
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e Cacheable - server response may be labeled as cacheable or not depending on settings.

Server records and actions are regulated using data endpoints which looks like ordinary URL
string with domain address, port (optional), and parameters in case of GET request. Data
manipulation organized using four default HTTP/HTTPS methods listed in the table below:

HTTP method Logical action Action
GET read Returns required data
POST create Creates a new data
PUT/PATCH update Updates an existing data
DELETE delete Deletes an existing data

Server must process these methods properly and return corresponding HTTP response code
depending on result. There is also may be some response data in response body often in JSON
format.

Security measures

The first and main security measure during REST API connection is to ensure that data
passed through the secured channel. Securing channel using SSL certificate ensures that all your
data and credentials is properly secured because of end-to-end encryption.

The next point of security is API tokens. API token issued by the server and it ensures that
only clients that has this token can pass and get data from the server. The best practice token
standard nowadays is JWT token. JWT stands for JSON Web Token. It is the digitally signed
collection of key-value dictionary that collects many information including expire date, token
owner, tenant in multi-tenant application, etc.

AMOQP-based solutions like RabbitMQ has TLS security that allows to send messages using
end-to-end encryption. Because of AMQP server can act as one entrance point for all types of data
from public data like some simple log messages to classified data like user private information
including document ID’s, credit card information and other, it has data partition option called
Virtual Host. Each virtual host has its own set of exchanges, queues and bindings, which leads to
data separation by security rate. Separate virtual hosts could be accessible from consumers and
publishers by corresponding login and password. So it it's good practice to have strong passwords
that must be at least 8 characters long including letters, numbers and special characters.

Conclusion

It is unlikely that one of the considered protocols will be enough to cover all communication
in the system, starting with devices with limited computing resources and ending with cloud
servers. As practice shows, there are different protocols suite different situations but the most
important aspect during protocol usage is security measures that must be implemented in any
situation. For example, AMQP and RESTful HTTP include many well-documented and successful
implementations and online resources. On the basis of which you can create a secure connection
between 10T devices.
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KyabimberoB B.A, Tykymes T.K.
Foiabivuy xerexmi: Hypasioaes T.A.
Baiisianbic MPOTOKOJAAPHI sKIHE 3aTTapAbIH UHTEepHeT Kayincizairi

AngaTna: Onemze mamameHn 26,66 mwmmuapy 6encenai 10T KypeUTFBICH Oap skoHE OV caH
KBTI CalblH ocin Keieni. byn KyppuUiFbuIap aliHanaMmbI3[aFbl aKbUIABI TepMOCTaTTapiaH Oactam
aKBUIIBI FUMapaTrTap MEH 3aybITTapra JediH. bapiblk ockl KypbutrbUiap MHTEpHETKE KOCBUIFaH
xKoHe Oip-OipiMeH opTypii OaliaHbIC XKoHE KayilCi3[iK MPOTOKONIAPBIH KOJJaHa OTBIPHII
Oaiimanpicansl. bysn Makamama opTypii OallaHbIC TPOTOKOJAAPHI KOHE OCHI MPOTOKOJAAp/Aa
KOJIIaHBUIAThIH KAYITCI3IIK 9IICTEPl Typasbl aKmapar oap.

Kiar ce3mep: Kayimnci3aik IpOTOKOJIbI, 3aTTapAbIH HHTEPHETI, JKEMiHIH Kayinci3airi, rest api,
amgp, jwt token.
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KoMmmyHukannoHHble NIpoTOKOJbI U Oe30nacHocTh B UHTepHeTe Belei

AHHoTanus. B Mupe HacuuteiBaetcs okoio 26,66 MUIUIUAPAOB aKTUBHBIX ycTpoiictB 10T, u
3TO YMCJO PACTET C KAKIBIM TOJ0M. DTHU YCTPONCTBA MOBCIOY BOKPYI HAc, HauMHas OT YMHBIX
TEPMOCTATOB U 3aKaHYMBasi YMHBIMU 37JaHUAMU U paOpukamu. Bece 3TH ycTpoiicTBa MOAKIIOUEHBI K
WNuTepHery u oOmiaroTcst Ipyr ¢ APYroM C HMCIHOJB30BAHHMEM Pa3IMYHBIX MPOTOKOJIOB CBSI3U U
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ENSURING INFORMATION SECURITY OF TRAIN TRAFFIC BY IMPLEMENTING
THE NATIONAL SYSTEM KTCS ON RAILWAYS LINES

Abstract. This article highlights the need to develop a national KTCS system for the safe and efficient
management of train traffic based on modern technical solutions. The work lists the main components of the
national KTCS system, considers the operating principle of the system, gives digital radio communication
standard TETRA.Ensuring information security train of traffic implementing by the national system KTCS
railways lines

Keywords: KTCS, standard TETRA, rail transport, Direct Mode Operation, Trunked Mode Operation.

As is known in the world, the development of the digital railway and high-speed railways, as
a connected system of the transport network, has entered the digitalization stage. Currently, the
railway sector is an integral part of all industrial progress, pushing the boundaries of digitization
and technology, acting as a locomotive of the digital economy.

Rail transport for the Republic of Kazakhstan is of strategic importance. Information
technology has become an active participant in the activities of enterprises in the world, ensuring
their efficient operation and streamlining processes. Message [1] poses a comprehensive task for the
development of traditional basic industries, such as logistics, through the widespread introduction of
elements of the Fourth Industrial Revolution. As a result, the task is to develop a set of measures for
the technological re-equipment of basic industries until 2025, which has become the initiator of the
State program «Digital Kazakhstan» [2]. Within the framework of Digital Kazakhstan, the
technologies of the Fourth Industrial Revolution will be actively introduced: automation, robotics,
artificial intelligence, the exchange of «big data» and others.

Currently, the JSC «National company «Kazakhstan temir zholy» (JSC «NC «KTZ») railway
network transmits significant amounts of sensitive confidential information using various data
transmission systems. Logistic information on the schedule and location of trains is of high
commercial value. The basis for ensuring the safety of train traffic are railway automation and
telemechanics systems [3].

The methods of transmitting data to locomotive devices and their diversity on railway
networks in Europe and Asia complicate locomotive airborne systems and make them more
expensive. Various approaches to the organization of train traffic and railway automation systems
significantly complicate through railway traffic across the national borders of Europe: they lead to a
decrease in speed and additional transport costs. In addition, with an increase in average rail speeds
(the development of high-speed rail), the efficiency of existing signal systems decreases.

To reduce the costs of various locomotive signaling systems and increase train speed in
international traffic, a proposal was put forward to create a single standard for the development of
signaling, blocking and centralization systems for railway transport in Europe. The project for the
creation of the European Rail Transport Management System (ERTMS) was initiated in 1995 by the
European Commission. The basis of the project is the ERTMS / ETCS train control and safety
system (ERTMS - European Rail Traffic Management System; ETCS - European Train Control
System) [4].
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Recently, the specialists of JSC «NC «KTZ» developed the national system Kazakhstan Train
Control System (KTCS) for the safe and efficient control of train traffic based on modern technical
solutions.

The KTCS system is a single set of security systems and train traffic control systems on
stages and stations and consists of the following main components:

- a microprocessor-based centralization system (including control systems for the movement
of trains on stages, as well as equipment for a transportation control center);

- a radio blocking center (including the workstation of the center dispatcher to enter speed
limits, as well as outdoor equipment to determine the location of the train);

- an on-board computer for monitoring and controlling the movement of the EVC train and
related peripheral devices;

- subsystems of outdoor devices are connected via Ethernet. The connection between the on-
board computer and the radio lock center is via the TETRA radio channel. The block diagram of the
link between the main components of the KTCS system is presented in Figure 1.

This solution does not require laying a signal-blocking cable between stations, which
significantly saves not only the cost of equipment, but also the cost of laying a copper cable, its
maintenance and repair.
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Figure 1 — The main components of the national KTCS system

Train routes are established and controlled by a microprocessor-based centralization system.
Information about the state of floor devices is transmitted from the microprocessor centralization
system to the radio blocking center. Centralization sends the information necessary for the radio
blocking center to issue a permit for the train to proceed. When the signal is opened by
microprocessor centralization, the radio blocking center generates permission to trace this signal
and sends this information via the TETRA radio communication system to the on-board computer
of the train, which approaches the signal or stands in front of it. The transmitted command contains
the distance to the place of the speed limit or stop and the line characteristics. The on-board
computer issues permission to proceed to the driver’s display. After that, the driver can follow the
signal.

During the movement of the train, the on-board computer controls the permissible speed,
warning the driver if it is exceeded. If the driver does not respond to the warning and does not
reduce speed, the on-board computer automatically stops the train. The train cyclically (at least
every 6 seconds) transmits information about its location to the center of the radio blocking. To
correct the odometry error, transponders with fixed data are used, which are installed on the line
after a certain distance. Train location reports are used by the radio blocking center to correctly
correlate trains with track elements. The principle of operation of the system is illustrated in Figure
2.

In the future, it will be possible to use the end of the train sensor on secondary and then on
trunk lines, which will eliminate the device for monitoring the track vacancy on the stages. The
sensor will be installed on the last car of the train and transmit to the locomotive a signal of
integrity through the internal radio channel. Upon receipt of information about a malfunction of the
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devices or the disengagement of the train, movement along the busy stage will be carried out by
order [5].

TETRA l ' RBC: LienTp panuobn oxmposki

AHTeHHa
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GesonacHbii
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Pagap

Kostpons
CB0G0AHOCTWIAHATOCTH NYTH
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Figure 2 — The principle of operation of the KTCS system

The KTCS system uses TETRA (Trans-European Trunked Radio) standard digital radio
communications, both for data exchange between a traffic control center and rolling stock, and
between a control center and outdoor equipment. It is intended to use a double-coated radio
network.

The main elements of the TETRA trunking communication system are:

- Infrastructure management and switching. The TETRA infrastructure includes equipment
that provides radio coverage and the necessary modes of functioning of the TETRA network:
switching / routing center; base stations; dispatching consoles; system control center; gateways to
other networks; application servers, etc.

- Subscriber terminals. The TETRA standard supports two modes of operation of subscriber
equipment (radio stations):

- Trunked Mode Operation (TMQ). The TMT mode is possible when the subscriber is in the
coverage area of the base station. TMO mode can provide the subscriber with all the TETRA
capabilities and is optimized for the following tasks: a) simultaneous voice and data transmission (V
+ D), b) packet data transmission (Packet data optimized).

- Direct Mode Operation (DMO). DMO mode is designed for group interaction between
subscribers outside the coverage area of TETRA base stations. Communication between subscribers
is carried out in half-duplex mode, but at the same time it remains possible to make an individual or
group call.

The TETRA standard implements the maximum possible frequency efficiency in mobile radio
communication systems - 4 logical channels occupy 25 kHz.

The TETRA standard uses Time Division Multiple Access (TDMA) technology in
conjunction with the Frequency Division Duplex (FDD) technology. The type of radio channel
modulation is relative differential phase shift keying with a multiple of 7/ 4 (n / 4 DQPSK).

The TETRA standard provides for network security aimed at eliminating unauthorized use of
system resources and ensuring the confidentiality of transmitted information on the network.

This is ensured by the following mechanisms:

- authentication of both subscribers and infrastructure;

- encryption of information;

- ensuring the privacy of subscriber parameters.
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Subscriber authentication is based on the master key (K-key) and a unique TEI number. A
subscriber terminal with an incorrect identifier is not allowed to the TETRA system resources.

Information encryption is an optional feature of each specific TETRA system. The TETRA
radio interface is a priori protected. But other encryption options are possible:

- E2E (End-to-End) - encryption of individual calls radio station-radio station (the length of
the encryption key can be 128 bits);

- encryption of group calls;

- encryption of the radio interface using the algorithms TEAL, TEA2, TEA3 (TETRA
Encryption Algorithm) [6].

The secrecy of the subscriber’s parameters is ensured by means of code protection for the
configuration of the subscriber terminal and the assignment of identifiers-aliases.

Thus, the national KTCS system can be applied to ensure information security of the railway
network of the Republic of Kazakhstan.
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MPOBJEMbI MAKPOCKOIMMUYECKOM 3AITMCH UH®OPMAILIUU B
HAHOPA3MEPHBIX CTPYKTYPAX

Annomauusa. B pabome nokasan nooxoo ¢ Ucnoib308anuem HetipoHo8, 00aA0AOUUM 08YMS 6XO0AMU,
KOmopble omeedaiom 08yM pa3TUtHbIM MEPMOOUHAMUYECKUM nepemenHbiM. Ompabomansl MAKpoOMOeKy-
JISIPHBIE CUCTEMDbL, KOMOPble OeliCMEUMENbHO NPeOCmasisiiom coboll ananoe HelpoOHHOU cemu U KOmopule
N0360AI0M 3ANUCHLEAMb UHDOPMAYUIO HA MONEKYISIPHOM YPOGHE.

Knwouesvie cnosa: unpoxommyHuKayuoHuvle mMexHOIO02UY, HeUpoHHble cemu, HAHOMEXHOIOUU,
MAKPOMONEKYIAPHbIE CUCTEMD.

B nuteparype, nocBAMEHHON HHPOKOMMYHUKAITMOHHBIM TEXHOJIOTHUAM YK€ MPOJA0JKUTENb-
HOe BpeMsi oOCyKIaeTcsl TaK Ha3blBaeMbll 3aKkOH Mypa. OTOT 3aKoH (haKTHUUYECKU HpPEICTaBIISET
cOOOH anmpOKCHUMALIMIO JAHHBIX, OTPAKAIOMIMX KOJMYECTBO JIOTUYECKUX DJIEMEHTOB, KOTOpHIE
pacrnojaraioTcs Ha OTIElIbHOW MuKpocxeme. JlaHHas anmpokcHMalus MOKa3bIBaeT, YTO B
0003pUMOIi MEPCIEeKTUBE JIOTUYECKUE 3JIEMEHTHl JTOJKHBI CTaTh COMOCTAaBUMBIMU C pa3MepaMu
OTJIETTbHBIX MAaKPOMOJEKYJ. DTO COOOpakeHHE TOBOPHUT O TOM, YTO JJIsl TOTO, YTOOBI HH(POKOM-
MYHHMKAI[MOHHBIE TEXHOJIOTUH Pa3BUBAINCH JaJbIlIE€ B TOM )K€ pyclle, B KOTOPOM OHM Pa3BUBAIOTCS
ceifuac, He0OXOIUMO MEPENTH K JOTMYECKUM JIEMEHTaM, UMEIOIUM He MPOCTO HaHOPa3Mephl, HO
U pa3Mephl, COTIOCTaBUMBIE C OTJEIbHBIMU (pparmeHTaMu Makpomodekyi. [logquepkuBaem emé pas,
YTO TEHJCHUUS HA YMEHBIIECHHE Pa3MEpPOB OTIAEIBHOIO JIOTHUECKOrO JIEMEHTA CBsi3aHa JaJeKO He
TOJIbKO ¢ MUHUATIOPU3alUENl KOMIIBIOTEPHOM TEXHUKHM, HO U C UX BBIUUCIUTEIBHBIMU BO3MOXK-
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HocTsimu. ClieIoBaTeNbHO, CO3JJaHKe MMPOTPAMMHPYEMBIX MOJICKYISPHBIX CTPYKTYp SABJsIETCS Ooee
YeM aKTyaJIbHOM 3a/1aueid.

B Hacrosimee Bpemsi B Kazaxcrane OypHO pa3BHBAaeTCsl COOTBETCTBYIOIIEE HAYYHOE HAIPaB-
JIeHUe, KOTOpoe ObUIO Ha3BaHO MOJIEKYNIApHOW HH(pOpMaTukol. J[aHHOEe Hay4yHOE HampaBJieHHE
YUUTBHIBAET MPUHIUIHAIBHOE PA3INYUEe MEXAY MOJIX0/IaMU K CO3JJaHUIO JIOTHUYECKUX 3JIEMEHTOB HA
MOJIYIIPOBOJIHUKAX U JIOTUYECKUMHU 3JIEMEHTaMH, KOTOpble MOTJIM Obl CO37aBaThCsi HA OCHOBE
MakpoMmoiekysl. KoHKpeTHO, pedb HIET O TOM, 4YTO 3amuch HH(POpPMAIMK B HAHOPa3MEPHBIC
CUCTEMBI JI0JKHA OCYILECTBISTHCS BeChMa crienuduueckum oopazom.

Heckonpko ympomasi, eciii K OTAEIBHOMY IOJYIPOBOJIHHUKOBOMY 3JEMEHTY, Ha KOTOPBIX
IIOCTPOEH COBPEMEHHBIH KOMIIBIOTEP, MOKHO HANpaBUTh CHUTHAJ IO OTAECIBHOMY IPOBOAY WU
TOMY, YTO €r0 3aMEHSIET, TO MPUMEHUTEIHLHO K HAHOPAa3MEPHBIM CHCTEMaM TaKas BO3MOXHOCTb
OTCYTCTBYET, MHBIMU CJIOBaMH, HEOOXOIMMO 3amucarb HH(POPMAIHUIO MPUHIMIIHUAIBLHO IPYTrUM
myreM. JlJis 3TOro MOJeKylspHas WH(POPMATHKa OTTAIKHUBACTCS OT HOBOTO IMPHUHIIUIIA 3aIHCH
nH(pOpMallUd B HAaHOPAa3MEpPHbIE CHCTEMbI MPU MOMOIIM HW3MEHEHHUS TePMOJIMHAMUYECKHUX Iepe-
MEHHBIX. JIaHHBIM TPUHIMUI SBJISETCS BIOJIHE PabOTOCIOCOOHBIM, TaK Kak ObUIO IMOKa3aHO B
paborax [1] MHOTHE pacTBOpHI MOJIMMEPOB B JEHCTBUTENBHOCTH MPEACTABISAIOT COOOW aHAIOTH
HelponHoi cetn Xomduina. CieaoBarenbHO, UISI TOTO, YTOOBI 3TOT TOIXOJ CTaJI PeaTn3yeM,
HY)KHO pealii30BaTh TaKyl0 HEHPOHHYIO CETh Ha OCHOBE MaKpOMOJEKYJ, KOTOpas Obl IMO3BOJIsIIA
3anuchiBaTh MH(OPMALIMIO TIPU YCIOBUHU, YTO Ha BCE BXOJbI HEHPOHOB MOAAETCS OAWH U TOT e
CUTHAJL

B nanHoil paboTe moka3zaHO, YTO 3TOT MOJXOJ SIBISETCS BIIOJHE pEalIn3yeMbIM, €CIU
WCIIOJIb30BaTh HEUPOHBI, 00JIAafoIIne IBYMsI BXOJaMH. 3/1eCh JIBa BXOJa KaKIOTO U3 HEHPOHOB
OTBEYAIOT JIBYM pa3JIMYHBIM TEPMOAMHAMUYECKUM IEPEMEHHBIM, B KAaue€CTBE KOTOPBIX MOXKET
BBICTYIATh, HAIPUMEP, TEMIIEpaTypa U HOHHAs cuiia pacTBopa. Oba 3TH mapaMmerpa peryaupyroTcs
MaKpOCKOIIMYECKH, HO TE€M HE MEHEE HCIOJIb30BAaHUE HEHPOCETEBbIX MPUHIUIIOB IO3BOJISIET
3amuCchiBaTh MHGOPMAIMI0 B CHUCTEMY Ha MOJIEKYJISPHOM YpOBHE. B mopsiake WILTIOCTpamuu K
peanu3yeMoCTH JaHHOTO MOJAXO0Ja MOXKHO OTMETHThH cieayomiee. TumoBas HEWpOHHasl CETh,
KOTOpas celyac 4acTO MCHOJIb3YETCA ISl Pa3JIMYHbIX MPUJIOKEHUN MPEANOoJaraeT, 4To Ha BXOJbI
BCEX HEHPOHOB MEPBOTO CJIOA MOAANTCA pa3iuyHble CUTHaIbl. C HEKOTOpOW JO0JIeH YCIOBHOCTH
MOXHO CKa3aTh, YTO 3/IeCh UJIET peub 00 00pa3e, KOTOPHIN pacipesesieH B npocTpancTse. Ecim ke
MCIONIb30BaTh TOJXOIbl MOJEKYISApHOW HWH(MOPMATUKH, TO peub HuAeT 00 oOpasze, KOTOPHIH
pacnpenenén Bo BpemeHu. KogupoBka Toil mHopmanuu, KOTopas 3allUChIBA€TCS B CUCTEMY Ha
MOJIEKYJIIPHOM YpPOBHE, OCYIIECTBIISIETCS 3a CUET HM3MEHEHHsS BO BPEMEHU JBYX TEpMOAM-
HaMHUYECKHX TIEPEeMEHHBIX. B 1aHHOW paboTe mpelacTaBiieHa MOJIENb, KOTOpas JIOKa3bIBaeT
paboToCIOCOOHOCTH ATOTO MOAX0/IA.

OTtpaboTaHbl TaKke MAKPOMOJIEKYJISIPHBIE CUCTEMBI, KOTOPBIE IEUCTBUTEIHHO MPEICTABIISIOT
co00if aHaJor HEMPOHHON CETH U KOTOPHIE MO3BOJISIOT 3alMCHIBATh MH(DOPMALIMIO HA MOJEKYIISp-
HOM YPOBHE. DTH MaKpOMOJIEKYJIIPHbIE CUCTEMbI OCHOBBIBAIOTCS HA CPABHUTEIBHO HOBOM KJlacce
MPOJYKTOB XMMUUYECKOW PEaKIMH MEXAY MOJIUMEPHBIMH MaKpOMOJIEKYJIAMH, TaK Ha3bIBAEMBIMHU
TUAPOGUIEHBIMU UHTEPIIOTUMEPHBIMH aCCOIUATaMK. DTOT MPOAYKT SIBISIETCS TPOMEKYTOUYHBIM TIO
OTHOILIEHHUIO M K KJIACCUUYECKUM HMHTEPHOJIMMEPHBIM KOMILJIEKCAM, M MO OTHOIIEHHIO K UCTHHHBIM
pacTBOPOM, W MO OTHOMIICHUIO K MOJUMEPHBIM THUAPOTEIsiM. [ MIApOopUIBHBI HUHTEPIIOTUMEPHBIN
accolMaT MpPEeJCTaBIsieT CcOOOW CeTKy, CYIIECTBYIONIYIO B JTHHAMHUYECKOM pPEXHME, CBsI3U, B
KOTOPOW TO BO3HHUKAIOT, TO pa3pylIaroTcs cHOBa. Hambosee BaXXHBIM ¢ TOUKHU 3PEHUST MOJICKYJISIP-
HOM WH(MOPMATUKH SIBISETCS TO, YTO HECMOTPS Ha HECTaOWJIBHOCTh JaHHOTO OOBEKTa, OH
MO3BOJISIET XPaHUTh WHOOPMAITUI0O MMEHHO 3a CYET HEHpPOCETEeBBIX CBOMCTB, OHA SBIISIETCS
pacIpenesIeHHON.
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PUcCmuKku.
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BBeaenue

CBepXIIMPOKONOJIOCHBIE PAAUOCUCTEMBl MOXHO OTHECTM K KOTHHUTHBHBIM CHCTEMaM,
KCMOJIB3YIOIIUM MOJEIb UEPAPXUUYECKOr0 JOCTyNa I JUHAMUYECKOTO YIPABICHHS CHEKTPOM.
Tak Kak, BbICOKasi CKPbITHOCTb, YHUBEPCAJIBLHOCTh M IIPOCTOTA PEATM3AIMHU CBEPXITUPOKOIOIOCHBIX
CUCTEM JCJIAKOT HUX INOTCHIIMAJIBHBIMHU KaHAWuJAaTaMHu IJIA HpI/IMeHeHI/ISI B CCTAX KOTHUTHUBHOI'O
paauo.

3amaga CUHTE3a UMITYJIbCA CIICIUATBHON (POPMBI BOSHHKIIA U3 33/Ia4l OOSCIICUCHUS IICKTPO-
MAarHUTHOM COBMECTUMOCTU CBEPXIIUPOKOMOJIOCHBIX M Y3KOINOJOCHBIX CHUTHAJIOB MCXOIS U3
3aJaHHBIX HOpM Ha u3iiyueHue. 110 3agaHHON Macke CIeKkTpa MPOU3BOAUTCA CUHTE3 UMITYJIbCA C
MapaMeTpamu, yIOBIECTBOPSIOMIMMY 3aJlaHHBIM HOpMaM Ha U3J1y4YCHHUE.

Mertoabl, 00ecniednBaOIie KOTHUTHBHOCTH CBEPXIHMPOKONOJIOCHBIX CHCTEM

HecmoTpss Ha TO, YTO WM3HAYAJIBHO CUUTAIOCh, YTO CBEPXUIMPOKOIOJIOCHBIE CHTHAJIBI HE
CO3/1al0T IIOMEX B 3a/laHHOM YacCTOTHOM JMana3oHe, TaK Kak padOTal0T HUXKE YPOBHS LIYMOB, BCE
K€ BBICKA3bIBAJIIMCh ONACCHMs OO0 MX HEraTUBHOM BJIMSHMM Ha CHUCTEMbl HAaBUTAllUU, PagHoacT-
POHOMUU U JPYTUE€ CUCTEMBI, I7I€ IOMEXH AK€ C MAJIbIM YPOBHEM HeKenaTeslbHbl. OUeBUIHO, UTO
LIMPOKO NMPUMEHSEMbIN B IEPBBIX CBEPXIIMPOKOIOJOCHBIX CUCTEMAX IayCCOBCKUN MOHOLIMKI HE
BCEI/la XOPOIIO BIIUCHIBAJICS B MacKy cliekTpa. Toraa Obuio MpeiokKeHO MaKCUMAJIbHO 1O/1aBIIsATh
WIN J1aXKe BBIPE3aTh T€ YUYACTKU CHEKTpa CBEPXUIMPOKOIIOJOCHOTO CUTHalIa, IJie paboTaroT JaHHbIE
cucrtembl. [l mpeososieHus BBIIICHa3BAaHHON MPOOJIeMBbl OBUTO HAiIEHO HECKOJBKO PEUICHHUH,
KOTOpPbIE BIOCJEICTBUM OBUIN PAa3BUTHI B CTOPOHY aJalTalliy CIEKTPAJIbHOTO COCTaBa UMIYJIbCa K
MEHSIOIIICHCS TTOMEX0BOM 00CTaHOBKE [5].

K npumepy, umnysisc B Buje rayCCOBCKOIO MOHOIIMKIIA MOXKHO MPEABAPUTEIBHO OT(PUIBT-
poOBaTh C MOMOIIBI0 ITUPPOBOTO (PUIBTPAa C KOHEYHOH HMITYJILCHOW XapakTepucTukou. Ilpumep
CIIEKTPAa CHUHTE3UPOBAaHHOIO MMITyJbca NMpUBENEH Ha puc. 1. [IpenmmymiecTtBoM JaHHOrO MeTona
MOXHO CYUTaTh TAaKXe TO, YTO C IIOMOIIBK0 HEro MOXHO CHHTE3UPOBaTh OPTOTOHAJIBHBIE
UMIIYJbChI, 001aJat0IIKe XOPOIIUMH aBTO- U B3aUMOKOPPEIALIUOHHBIMU CBOHCTBAMH.

AnanTtuBHbId MeToA (OPMUPOBAHMS HMMIYJIbCAa OCHOBAH Ha WMTEPATUBHOM alllOPUTME, B
KOTOPOM HCHOJIb3YyeTCsl JIMHEHHAass KOMOMHALUS TPOU3BOIHBIX FayCCOBCKOTO UMITYNbCa. AJTOPUTM
BBITIOJIHSETCS /10 T€X MOp, OKa He OyJeT Hail/leHa yI0BJIETBOPUTEIbHAS allPOKCUMAIUS 3aJaHHON
CIEKTPaIbHOMN INIOTHOCTH MOLIHOCTH.

Eme onauM MeTo10M (GOpMUPOBaHHUS CBEPXIIUPOKONOIOCHOTO UMITYJIbCA SIBJISIFOTCS. METOIBI,
OCHOBAaHHbIE Ha IMPHMEHEHHH HEerayccoBod (OpMBI MMITYJIbCA, & UMEHHO MOJU(HUIMPOBAHHBIX
SPMUTOBBIX HMIYJIbCOB, MOJIU(ULIHPOBAHHBIX HMIYJIbCOB (HOPMBI «IPUMOJHATHIH KOCHHYC),
OPTOTOHAJILHBIX IMOJIMHOMMAJIBHBIX UMITYJIBCOB. MI3BECTHBI aIrOPUTMBI, OCHOBAaHHBIE HA IIPUMEHE-
HUU HEMPOCETEBBIX METO/I0B, BEiBIEeT-DYHKIUI U BeiBIEeT-IpeoOpa3oBaHU.

CneKkTpanbHan MNoTHOC Tk, A

6 8 10 12 14
YacToTa, My
PucyHOK 1- CneKmp umnyiiecd, CURMe3UpoBaAHH020 C NOMOUWbIO nocne0o8amenbHo20 ajleopumma
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Cpemu pa3Ho0OpasHbIX (OPM UMIYIBCOB CIIEAYET OTMETUTh MPUMEHEHHE HMITYJIBCOB C
JUHEHHONW YacTOTHOM MOIYJSIUEl, MO3BOJSIONIMX MOJYyYUTh HauOojiee paBHOMEPHBIN CIEKTP B
3ajaHHo mosioce yacToT. lpeanoxeHo Ob10 (OPMHUPOBATH NEpEIaBAEMBIA UMITYJIBC C TIOMOLIBIO
JMHEWHON KOMOWHAIIMY TAPMOHUYECKHX UMITYJIBCOB C TayCCOBCKOM orubatomei (1):

s(t) = X¥_, A exp(j2nf,t+ @, ) exp(a,t’n/2) (1)

OcHOBHBIE BBIBO/IbI, KOTOPBIE OBIIH C/ENaHbl B PE3yJIbTaTe ITHX HCCICTOBAHUIA:

* Oonee kecTkue TpeboBaHUA K (OpMe CHEeKTpa MPUBOJAT K JUIMTEILHOMY IOSIBICHHIO XBOCTOB
HMITYJIbCA;

* OYCHb Ba)XKHA CHUHXPOHHOCTH CYMMHPOBAaHHSI - aOCOJIOTHAsh HECTaOWJIBHOCTh Ja)ke OJIHOTO
reneparopa, paBHas 0.05 W BbIlIe TPUBOIUT K 3HAUYUTEIHHOMY M3MEHEHHIO (DOPMBI MUMITYJIbCA U
YKEJIAeMOro CIEeKTpa;

* B pe3yJIbTaTe MOJy4aeMblii UMITYJIbC CYMMHUPOBAHUS IMEET BHICOKHIA MHUK-(PaKTOP.

Hecmotps Ha paznHooOpas3re METOIOB M aKTUBHOCTh MCCIIEIOBAHUIN B 3TOM 00IACTH CleayeT
OTMETUTh €UI€ OJHWH CYLIECTBEHHBIM HEIOCTaTOK, BO3HUKAIOIIMK IPH NPUMEHEHUH METO/0B
cCUHTe3a (OpPMBI HUMIYJIBCOB - BCE OHHU HE YUYUTHIBAIOT TMOCIEACTBUS MPOXOXKICHUS
CUHTE3UPOBAHHBIX MMITYJIbCOB Y€pEe3 aHTECHHBIM TPAaKT U cpeay mnepenadu. IIpu 3ToM BO3MOXKHBI
TaKhe HCKaXXEHHUS, KOTOphIe CBEAyT Ha HET BCE MPEUMYIIeCTBa aganTanuu (HOpMbI UMITYJIbCA.
[loaTomMy cneayrommMm miaroM B pPa3pabOTKE KOTHUTUBHBIX CBEPXIIMPOKONOJOCHBIX CHCTEM
SBHJIOCh CO3/IaHW€ aHTEHH C peKOoH(UrypupyeMbIMU Mosiocamu mojasieHus [6]. I[Ipumenenue
TaKMX aHTEHH BO3MOXHO B 00OMX PEKMMax: U Ha BTOPUYHON OCHOBE U B PEXKHUME NEPEMEKEHNUS,
OJIHAKO BO BTOPOM PEKUME paboTa TaKOil aHTEHHBI ABIISETCS O0JIee YCTONYMBOA.

IlepcneKTHBBI HCNO0JIB30BAHUS KOTHUTHBHBIX CBEPXIIHPOKOIOJOCHBIX PAAHOCHCTEM
B 3aknrodeHue crienyer OTBETHUTh HA IJIAaBHBIM BOMPOC - B YEM COCTOMT BBIUTPHIL MpU
NPUMEHEHUH TOJ00HBIX CHCTEM, TOYHEE, KAKOBBI MX XapakTepucTUKU. [IpoBeneHHBIN aHamu3
paboT B 3T0# o0nacTu mokasai, 4To 3()PEKTUBHOCTH paObOThl KOTHUTUBHBIX PaJHOCUCTEM, B TOM
YHCJIE CBEPXUIMPOKOIOJIOCHBIX, IMPHUHATO OLEHUBATh C IOMOINBIO 3aBUCUMOCTH MaKCHUMalbHOU
CHEKTpaIbHON 3(PPEKTUBHOCTU OT OTHOIICHUSI CUTHAJI-IIYM WJIM OT BEPOATHOCTH OIIMOKH Ha OWT.
[Ipemyiaraercss Takke OIICHHWBAaTh AaOCONIOTHBIM HPUPOCT CHEKTPAIbHOM A(PPEKTUBHOCTH NpHU
HCIOJIb30BAaHNHU CBEPXIIMPOKONOIOCHBIMHA CUCTEMAMHU YK€ 3aHThIX YaCTOTHBIX HoJioc [7].
BakHOW XapaKTEpHUCTUKON TaKXkKe SIBISIETCA BpeMsl 30HAMPOBAHMS CIIEKTPAa U pa3Mep OKHA -
BPEMEHHON MHTEpBaJl, B TEYEHHE KOTOPOTO MPOU3BOAMTCS 30HAUpPOBaHUE crekTpa. B psae pabor
UCHOJIb3yeTCs TPAAULIMOHHAS OLIEHKA YHEPTeTHUECKON 3P PEKTUBHOCTH TAKUX CUCTEM C TIOMOIIbIO
3aBUCHUMOCTH BEPOSITHOCTH OIIMOKM OT OTHOIIEHMsI CUTHaji-liyM. B Ttabnuue 1 mnpuBeneHsl
pe3yJIbTaThl CPaBHEHUS CBEPXUIMPOKOIOJIOCHBIX CHUCTEM KOTHUTHUBHOIO PAIUO, HCIOJIB3YIOLIUX
pa3aMyYHbIe TEXHOJIOTUH (METO/IbI MOAYJISINH, CIIOCOOBI IEpeIaul, YaCTOTHBIN AHAMa30H).
HecmoTpss Ha yKka3aHHbIE NPEUMYILECTBA CBEPXIIMPOKOIOIOCHBIX CHUCTEM B KAauyecTBE
3JIEMEHTOB KOTHUTHUBHOTO PaJu0, CYIECTBYET psijl MpobdsieM, BOZHUKAIOIIUX MPU UX MPUMEHEHUH U
TpeOYIOUINX HCCIeI0OBaHUs U pa3pabOTKU:
* BIIMsIHUE UHTEep(EPEHIIMH MTEPBUYHBIX MOJIb30BaTENEeH Ha CBEPXIIHMPOKONOIOCHOM CUCTEME;
* uHTep(EePEHINs «KOTHUTUBHBIX MOJIb30BATEIICH;
* MHOT'OIIOJIb30BaTENIbCKasi BHYTPUCUCTEMHAs HHTEp(epeHITHS;
* YBEJIMUEHUE CKOPOCTH aJaNTALUU K U3MEHSIOIINUMCS YCIOBUSM.
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Tabanna 1 - XapakTepucTHKH CBepPXIIMPOKOMOJOCHBIX CHCTEM

Meroa Mmonysaunu, TexHoiorus | JampHocTh CxopocThb Huanazon CrexTpayibHas
JIEHCTBHS, M | IIEpEAAYN, yacTot, I' T 3¢ PEKTUBHOCTD,
Mowut/c our/c/I'n
2-AVIM umMmynbCcHas 100 1 3.1-10.6 0.1
M-QAM 1-10 54 - 480 3.1-10.6 1o 1

MB-OFDM mHorouacrorsas

M-QAM 10 1000 57-64 1

MB-OFDM mHorouacrorsas

4-FSK 1-1000 10-1000 3.1-10.6 0.1-10

Takum 00pa3oM 0COOCHHOCTH CBEPXITUPOKOTIOIOCHBIX TEXHOJOTUH YIOBICTBOPSIOT OCHOB-
HbIM TpeOOBAaHUSM, MPEABSBIAEMbIM K CHCTEMaM KOTHUTHUBHOro pamuo. K HuUM OTHOCATCS:
HE3HAYUTeNIbHAsT UHTeP(EPEHIIHSI, BOZMOKHOCTh TUHAMHYECKOTO YIIPABJICHHSI CIIEKTPOM, BO3MOXK-
HOCTM MOHMTOpPUHIA CIIEKTpa, MHOKECTBEHHOTO 1ocTyma W Oe3omacHOCcTH. /[l yMEHBIICHHUS
BIIMSHUS TIOMEX OT CBEPXIIMPOKOIMOJOCHBIX CHCTEM, HCIIOIB3YEMBbIX a KOTHUTHBHOM pajuo,
MPUMEHSIIOTCS JIBA OCHOBHBIX MeToja: (OpMUPOBAHHME CHEIUAIBHON (QOpMBI UMIyIbCa U
KOHCTPYMPOBAHHUE AHTCHHBI. YKA3aHHBIC CHUCTEMbl IIO3BOJIAIOT JOCTUYh YBEIWYCHUS OOIIeH
CHEKTPaNbHOM (D (PEKTUBHOCTH TIPU COBMECTHOM HCIOJIB30BAHUH CIIEKTPA YaCTOT.
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OINPEJEJIEHUE ®YHKIIMOHAJIBHBIX TPEFOBAHUM K
UH®OPMAIIMOHHON CUCTEME MATUCTPAJIbHOT'O TPYEOITPOBOJA

Annomauusa. B cmamve paccmompenvi Qhynkyuonanvivie mpebosanus K UHPOPMAYUOHHOU cucmeme
MazucmpaneHo2o mpyoonposoda. Ob6vexmom ucciedosanust 6vloparn Hepmenposoo Yzenv-Amvipay-
Camapa. B xauecmee npumepa paspaboman un@opmayuouHuiii 610K Kapmuvl Heghmenposoda. llpusedensvi
OCHOBHbBlE MPebOBaHUs K pa3padbamvleaemorl cucmeme, UHPOPMAYUOHHOMY obecneyeruto, 6e30nacHOCmU U
Pasepanutenuio 00Cmynd, 2papuueckomy Ou3atiny.

Knwouesvie cnosa: ungopmayuonnas cucmema, MAaUCmMpanrbHulli mpyoonposoo, ON0K Kapmbl
Hegpmenpogooa.

BBenenue

[TosiBNeHrEe HOBBIX TEXHOJOTMH M MOBCEMECTHOE YBEJIMYEHHE TOOBIYM HEe(PTH CIOCOOCTBO-
BaJIO TOBBIIICHUIO YPOBHSI aBTOMATH3aI[UM TEXHOJOTHUYECKUX IMPOIECCOB B HEPTSIHON OTpaciu u
CO3/IaHUI0 TPHUHIUIUATGHO HOBBIX HH()OPMAIIMOHHO-YIPABISIONIMX CUCTEM, TJIaBHAs IIETb
KOTOPBIX — obOecrneueHre OecriepeOOrHOM, HameKHOW W 3PPEeKTHBHON PabOThl MarucCTpPalbHOTO
HedTenpoBoaa [1].

Jnst pacmmmpeHHs BO3MOXKHOCTEH HH(OPMAIIMOHHO-YIIPABISIONIMX CHCTEM HEoOXoauma
pa3paboTka aBTOMATU3MPOBAHHOTO BBIYMCIUTEIBHOTO KOMIUIEKCA, MO3BOJISIFONIETO KOHTPOIU-
poBaTh U3MEHEHHS TEIUIOBBIX MPOLIECCOB M TEXHOJIOTMYECKUX MapaMeTpoB HedrenpoBoaa. Takue
CUCTEMBI HCIONB3YIOT HOBEUIINE TEXHOJOTHH, CPEACTBA W MATEeMATHUYECKHUE METOJBI C IIENIBbI0
OCBOOOKIEHMSI 4YEJIOBEKa OT Yy4YyacTHsl B Ipolleccax IOJNydeHus, MNpeoOpa3oBaHus, Nepenadn
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unpopmanuu. Kpome 3T0or0o, MHGOPMAIMOHHO-YIPABISIONINE CHUCTEMBI TO3BOJSIOT TOBBICHTH
MIPOU3BOIUTEIILHOCTD TPY/IA, YIYYIIUTh KAYEeCTBO TEXHOJIOTUYECKOTO MPOIecca H ONTHMU3HPOBAThH
ympaBiieHHe B 1ejoM. Pa3paboTka aBTOMAaTH3MPOBAHHOTO BBIUYMCIUTENHLHOIO KOMILJIEKCa He-
BO3MOXKHa 0e3 ompeneneHus (yHKIMOHATIBHBIX TPEOOBaHUH, MPEIBIBIIEMBIX K COBPEMEHHBIM
MH()OPMAIIMOHHBIM CUCTEMaM MaruCTPaIbHBIX TPYOOIIPOBOIOB.

ens paboTel onpeaenutbh (QyHKIIMOHAIBbHBIE TPeOOBaHUS K pa3paboTke MH(POpPMAIMOHHOMN
CUCTEMBI MarucTpabHOTO TPYyOOTIPOBOIA.

DYyHKIUOHAIbHbIE TPEOOBAHUS K HH(POPMAIIMOHHOW cUcTEMe
MAarucTpajbHOro Tpydonposoaa

B kauecTtBe 00beKTa HccleA0BaHUs BEIOpAH MOJOTrPEBAEMbIIl MarucTpaabHbI He(TEIPOBOA —
VY3enb-ATeipay-Camapa. HedrenpoBoa MpoiokeH ¢ MECTOPOXKACHHS Y3€Hb J0 ATBIPAyCKOTO
HedTenepepabaThIBAIONIET0 3aBOJa, JaJbIIe COEAUHSETCS ¢ cucTeMoi HedrernpoBogoB «Tpanc-
HedTH» B HanpaBineHnn Camapsel. TpyOompoBo/ CriEMAIBHO MOJIOTPEBAIOT B MPOIIECCe MEPEKAYKU
BBICOKOBSI3KOM M BBICOKO3acThIBaroIIel HedTH u3 JKeTbi0aii-Y3eHbCKOM rpyHIbl MECTOPOKIACHHIMA.
[poTsxénHocTh HedTenpoBoaa cocranisier 6onee 1380 kM, Ha Tepputopun Kazaxcrana - 1232 km.

Otpe3ok Mexay aAByMs rojoBHbIMM HacocHbiMM cTaHuusMu (IHC) c¢ paccrosHueM,
paccrosinue Mexay Humu 1230 kM. [lanHblil oTpe3ok aenutcs Ha 5 ydyacTkoB. Ha kaxxnom w3
YYaCTKOB pACIOJIOKEHbl MPOMEXYTOuHble HacocHO-TemioBele cTaHiuu (ITHC), Ha koTopbIX
JaTYNKaMH OYAYT M3MEpPSThCS TEIJIOBBIE XapaKTEPUCTUKH MPOTEKAIONIEH BHICOKOBSI3KOM He(TH, a
TaKXe BBIYMCIIATHCS JPYTUE XapaKTEPUCTUKU — TEMIIEpaTypa OKpPYKArOIIEH Cpe/ibl, TEIJI0EMKOCTb,
TEIUIONPOBOAHOCTh, TEIUIO0TAa4a, OOBEMHBI BeC rpyHTa, rimyomHa mpokinaaku tpyd. Ha THC
TaK)XK€ YCTAHOBJIEHBI JAaTYMKHU, KOTOPHIE H3MEPAIOT TEMIIEPATYpPy, AaBICHHUE, Pacxoj]l, CKOPOCTb
JBIKEHUS KUJKOCTU U TEMIIEpaTypy nojorpena [2].

s ompeneneHust pyHKIMOHANBHBIX BO3MOXKHOCTEH MH()OPMALMOHHONW CHCTEMBI, HEOOXO-
TUMO TIPOBECTH aHaiu3 TpeOoBaHMI K pa3pabarTbiBaeMod cucTeMe, HWH(POPMAIUOHHOMY
o0ecreyeHnto, 0e30MacHOCTH U PAa3TPaHUYEHHUI0 JOCTYMa, IpaduuecKoMy AM3aiiHy U Ipouue.
DYHKIIMOHATBHBIE BO3MOXKHOCTH pa3padbaThiBa€MO CUCTEMBI:

— BBoOJ maHHBIX.

— BeiBog pe3ynbTaToB U rpaduka NporpaMMBbl AIFOPUTMa pacyera (MaTeMaTudecKas MOJIENb).

— OtobpaxeHue TaHHbIX.

— Orobpaxenue Kaptel HedrenpoBoaa, a uMeHHO ydyacTtka Mexay nByms ['HC B paiione ot
VY3eHb 10 AThIpay.

— OobecneueHne JMHAMUYECKOTO MPEICTABIECHUS TaHHBIX (B peXKMME pEeaIbHOTO BPEMEHN ).

— @®opMuUpOBaHKE, IKCIIOPT OTYETOB.

— VYmpaBineHue o0OpyIOBaHUEM (JIBUTATENM HACOCOB, 3aJBUKEK M KJIAllaHOB MJIM HarpeBa-
TEJbHBIX JJIEMEHTOB).

— MHcropus auarnoctuku paboTsl 000pyAOBaAHHUS.

— OO6parHas CBA3b CO CHELHATUCTAMU NPEATIPUATHS.

[Tonp3oBarenbckuii MHTEpdENc NPUIToKEeHUs JOKEH 00eciednBaTh HATJSAHOE, HHTYUTHBHO
MOHATHOE TPECTABIEHNE CTPYKTYPhl pa3MeEIIeHHON Ha HeM MHpOpMauu, ObICTPBIA U JIOTUYHBIN
nepexojl K pasienaM M cTpaHuuaM. HaBUraloHHbIE 3JIEMEHTHI JOJDKHBI 0OecreyuBaTh OJHO3-
Ha4yHOE MMOHUMAaHHE TOJb30BaTEJIEM MX CMBIC/IA: CCBUIKM HA CTPAHMIIBI JOJDKHBI OBITH CHAOMXKEHBI
3aroJOBKaMH, YCIIOBHbIE 0003HAYEHHUsI COOTBETCTBOBAThH OOIECTIPUHATHIM.

TpeboBanue k HTHPOPMAITMOHHOMY 00€CIIEUeHHIO MOPa3yMeBaeT UCIIOIb30BaHUE AJIs pealu-
3auMd (QyHKIMOHANBHON vactu mporpammubie si3biku PHP, HTML. Kpome storo, momyckaercs
MCIOJIb30BaHUE PA3IMYHBIX (PPEHMBOPKOB.

PazpabarpiBaemas cuctema J0JKHA MIPEAYyCMaTpPUBaTh COOMIOeHUE TpeOOBaHM K Oe3omac-
HOCTHU ¥ Pa3rpaHuYeHuIo noctyna. Tak kak nHpopManus sBIsSETCS 3aKPBITOM, JOCTYI MOXKET OBITh
MIPEAOCTABIIEH TOJIBKO cOTpynHUKaM [Ipennpusrus.
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[Tonb30BaTen MOTYT aBTOPU30BATHCS HA TJABHOW CTPAaHUIIE C TOMOIIBIO CIEIUATBHON

¢dbopMmbl aBTopu3zanuu. OyHKIIMOHATBHBIE BOZMOKHOCTH MOYJIS YIIPABJICHUS JTUUYHBIM KaOUHETOM:

1. Monaynb H0KEH IPEeI0CTaBIsATh BXOJ B CHCTeMY (ayTeHTH(HKAIHS ) yepe3 JIOTHH U MapoJib.

2. Tlouck oObekTa 1o JIoTuHY U3 Tabuibl 6a3el qanHbIXx MYySQL.

3. BbIBOJ pe3ynbTaTOB IO IaHHBIM 3ampoca.

4. JlocTymn K pa3NUYHbIM JaHHBIM, TUIIAaM HHGOPMAIUH.

3aBepIiaronM KPUTEPUEM pPa3padaThIBa€MOl CHCTEMBI SIBISIOTCS TpeOoBaHUS K Tpadu-
yecKkoMy au3aiiny. PazpabarbiBacmas Web-cucreMa JODKHA UMETh KOPPEKTHOE OTOOpaKeHHE MpH
pacmpenun dkpana 1024X765 todek u Bbimie, npu 1serHoctr Hi Color 16 bit (65536 useroB) u
BhIlIe. JM3aiiH JOJKEH OBITH BBINMOJHEH ¢ ucmonb3oBanueM s3bika HTML u CSS, a takxke mo
npusniunam UI/UX.

HeoOxonumo coznaTth cTpyKTypYy (111a0JI0H) caiiTa, COCTOAIIETO U3 CIECAYIOIIUX JIEMEHTOB:

1. Hasuwranmonnoe Menro u header Bcerga JO/KHBI OBITH Ha OJHOM MECTE HE3aBHCHMO OT
CTpaHUIIbI caiiTa.
2. VudopmanuoHHbIe OJIOKH:
— brok kaptel HedTenpoBoaa.
— briok Tabnuibl 3HaYEHUI JAHHBIX HACOCHO-TEIUIOBBIX CTAHLMW M Y4acTKOB (Ipome-
KYTOUHBIX-HACOCHBIX CTaHIIMI) MaruCTPaIbHOTO HEPTEIPOBOIA.
— Biok rpaduka nosy4eHHBIX JTaHHBIX.
— Biokx maremaTHuecKkoil MOAEIIN.
3. bmok xoHTpONsE 000pyIO0BaHUSI.

B kauectBe mpumepa Obul pa3zpaboTan OJOK KapThl He(TENpoBOJa, MPEACTABICHHBIA Ha
pucyske 1. Ha kapre otobpaxenst n1se HC «Y3enb» u «Ateipay», a Takxe 5 [IHC. Ilpu nHaxxatun
Ha METKH TOJOBHBIX HACOCHO-TEIJIOBBIX M MPOMEXKYTOUYHBIX TEIUIOBBIX CTAHLUN OTOOpakaercs
TeKyIast HHGpOpMaIHs 0 TEXHOJIOTHYECKUX ITapaMeTpax MarucTpaibHOTO TPyOOIIpOBOIA.

JlaHHBIE TaKXe MOKHO OTOOpa3uTh B BUAE TpadUKOB U TAOJIHIl C BO3MOXKHOCTSMHU TOUCKA,
COPTUPOBKH, BBIBOJIA PACHIMPEHHOW CTPOYHOW TAOMUIBI MO KAXKIOMY YHUKAILHOMY WJICHTH-
¢ukaropy. [lonydeHHble pe3yabTaThl MOKHO C(HOPMHUPOBATH, IKCIIOPTUPOBATH B BHJIE OTUETOB B
dopmartax PDF u XLSX.

Hedrenposoge KazaxcraHa Kapra Sagava HTC~  [APAMETPbl~  OGopyiomaHue~  Buidti

o= e |

ayckas obaacme
ICMay 06A6ICk!

Pucynok 1 — Bnok xapmul negpmenpogooa

3akoueHune

Takum o0OpazoM, B pe3yibTare ompeaencHus (GyHKIMOHANBHBIX TpeOoBaHWl K HH(OpMa-
IIMOHHOW CHCTEME MarMCTPaJIbHOTO HE(TENpoBOJa IMOCTABICHBI 3aJadd JTaJbHEHIIEro IMpoeK-
TUPOBaHUSI CHUCTeMbl. KOHEYHBIN MPOrpaMMHBIN MPOAYKT MOXET OBITh BHEAPEH B CHUCTEMY
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HE(PTSIHON MPOMBIIIICHHOCTH, @ UMEHHO B MPEANPHUITHS HACOCHO-TEIUIOBBIX CTAHLUN U HEe(PTIHBIX
MAarucTpajieu.

PazpabatsiBaemast nH(OpMAIIMOHHAST CUCTEMa TO3BOJHUT (PUKCHUPOBATH MapaMeTphl TeMIlepa-
Typbl, TEIUIOBBIX M OOLIMX XapaKTEepUCTHK HedTH, TpyO M IpyHTa, KOHTPOIMPOBATH IPOLECC
nepekayku HedtH, ympasisaTh obopyaoBanuem ['HC, obecrieunTs BBISIBIEHHE U YCTpaHEHHE
HENoJIaJ0K 000py10BaHHU.
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Heri3ri 6ackapy aknaparThIK KyieciHiH QyHKIHMSAJIBIK TATANTAPbIH AHBIKTAY

Angarna: Makanaja MarucTpaybAblK KYOBIpIAapAbIH aKMapaTThIK IKYHECIH JaMbBITyFa
KONBUIATBIH (YHKIMOHAJABIK TajanTtap TaJKbulaHa/ibl. 3epTTey HblcaHbl O3eH-Atbipay-Camapa
MyHail KyObIppl Ooiapl. MpIcanm peTiHzme, KyObIpiap KapTachIHBIH aKIMapaTThIK OJOK »Kacajibl.
O3ipJIeHreH Kyiere, aknapaTTbIK KoJaay, Kayilci3Iik MmeH KOoJ >KeTKi3yl 0ackapyra, rpaduKabiK
I3aifHFa KOWBUIATHIH HET13T1 TaJlanTap KEeJITipireH.

Kiar ce3nep: aknapaTThIK )Kyile, MarucTpajibJblK KyObIp, MyHail KyObIpJIapbIHbIH KapTACHI.

S.A. Dairbayeva
Scientific supervisers: Sinchev B.K., Rysbaiuly B.

Determination of functional requirements of the main pipeline information system

Abstract. The article discusses the functional requirements for the main pipeline information
system. The object of study was the Uzen-Atyrau-Samara oil pipeline. As an example, the pipeline
map section has been developed. It was given the basic requirements for the system, information
support, security and access control, graphic design.

Key words: information system, main pipeline, section of the oil pipeline map.
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JoukeeBa M. T.
MesxTyHapOoIHbII YHUBEpPCUTET UH(OPMALMOHHBIX TEXHOJIOTHI
Anmartel, Kazaxcran
Hayunsbiii pykoBoautenb: baxtusposa E.A.

BEPOATHOCTHBIE XAPAKTEPUCTHUKH PEYEBOI'O COOBILIEHUA
KA3AXCKOI'O A3BbIKA

Annomauua. B oannoii cmamve paccmampusaromcs 0CHOGHbIE BORPOCHl (POPMUPOBAHUS U BOCHPUSL-
MU AKyCMuYecKux CUSHalI08 CHeyupuUuUHblX 36YK08 KA3AXCKOU peyu U UX aMIIumyoHO-6peMeHHble
Xapaxmepucmuxu.

Axycmuueckue cucHanvl A6II0MCA eCMeCmEeHHbIM HoCUmenemM uUHpopmayuu, Ucnoib3yemou 8 yesx
00WeHUs U aHanu3a oKpyscarowel 0OCMano8KU, KaK 8 mexHuke, maxk u 6 sxcueom mupe. Cneyugpuunvie sice
36YKU UMEIOM OMAUYUNENbHbIE YEPMbL O OCHOBHBIX 38YKO8.

Kntouegvle cnosa: axycmuueckue CUSHANbL, AMNJIUMYOHO-8DEMEHHble XAPAKMEPUCTNUKU, YACTMOmA
OUCKpemu3ayuU, OCYUII0SPAMMA, 2YOUHA AMIIUIYOHOU MOOYIAYUL.

BBenenne

Bonpocam ¢opmupoBaHusS W BOCHPHATHS aKyCTHYECKHUX PEUEBBIX CHUTHAJIOB IMPOIOIDKAET
MOCBAIIATHCS JIOCTATOYHO OOJBINOE YUCIIO MCCIICIOBAHHM, MPOBOJAUMBIX B pPaMKax OOpaOOTKH H
BOCCTAHOBJICHUS, BBIACHCHHUS MCXAaHH3MOB BOCHpI/IﬂTI/Iﬂ, MAIInHHOT'O paCHO3HaBaHI/I$[, a TaKXeE
CKaTHs M KOJUPOBAHUS METOaMU JIMHEUHOTO U HEJIMHEMHOTO MpeCKa3aHusl.

B mepuoxa ObICTpOro pa3BUTHS TEIEKOMMYHHKAIIMOHHBIX CETEH M IUQPPOBBIX TEXHOJIOTHA
MPAKTUYECKH OTCYTCTBYET MH(pOPMAIUS O BPEMEHHBIX M aMIUIMTYAHBIX XapaKTePUCTUKAX aKyCTHU-
YEeCKOr0 CHUTHAaJIa CJIOKHBIX CIIeNU(UUYECKUX 3BYKOB YCTHOW Ka3aXCKOW pevu.

BeposiTHOCTHBIE XapaKTePUCTUKH PEYeBOr0 COOOIIEHHUsI KAa3aXCKOT0 SI3bIKA

B umensx omnmcaHus aMIUIUTYAHBIX M BPEMEHHBIX XapaKTEPUCTHUK CIOKHBIX 3BYKOBBIX
CUTHAJIOB B OMOAKYCTHKE MCIIOIB3YIOT CIEAYIONHME TePMUHBL: HHTEPBAIl MEKY 3ByKaMH, 9acTOTa
aAMIUTUTYIHOM MOJIYINALIMU, YacTOTa M Mepuoj uX cienoBaHusd. [1o dnciay MUKOB MOXKHO OLIEHUTHh
4acTOTYy aMIUIMTYAHON MOJYJISIIMU B €IMHULLY BpeMeHHu [2,3].

Kazaxckmii andaBuT, OCHOBaHHBIM Ha KHpWJUIHMIE, BKIOYaeT 42 OyKBBI: 9 Ka3axCKHX,
KOTOpBIE OTpakaroT crenuduyeckue 3BYKH Kazaxckoro siseika: O, O, ¥, Y, |, F, K, H, h u 33
pycckue. PaccMOTpuM ocHMIIIOTpaMMy AEBSITH CHEIU(PHUUECKUX 3BYKOB Ka3aXCKOro si3blka: O, O,
¥, Y, I, F, K, H, h. Jlnga onucanusi aMIUTUTyIHO-BPEMEHHBIX XapaKTEPUCTHUK aKyCTHYCCKHX
CUTHAJIOB HMCIOJIb3yeTcss ofHa u3 Iwiar¢popm mporpammel Adobe, nHaswsiBaemas Audition. C
nomomipio Adobe Audition ObuM HAacTpOECHBI HayYallbHBIE MAPAMETPhI, TAaKUE KaK 4YacToTa
muckpetu3armu f = 44100 I'u, paspsaaocTs 32 OUT, 3HaYeHUE aMILTUTYAbI oT 0 1o — 57 nb [4,5].

JImHa  OCHMJUTOTpaMMBI  OTpaXkaeT TMPOAODKHTEIBHOCTh CHTHajda. VI3MEHEHHsS ero
aMIUTUTYIBI BO BPEMEHH, TO €CTh aMIUIUTYIHAS MOIYJISIHS, IPOSBIISIOTCS B TOM, YTO Ha mpoduie
OCIMJUIOTPAMMBI TIOSIBIITIOTCS IMHKH M TPOBaibl. V3MeHeHWe aMIUTMTYABl 3BYKa, BBIPOXKEHHOE B
nerubenax (1b) OTHOCUTENBHO €ro MaKCHUMAalbHOM aMIUIUTY/IbI, HA3bIBAIOT TNIYOMHON aMIUTHTY/-
HOM Monyrsiu [ 1, 2].

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
82



[ | NHO®OKOMMYHUKAIIMOHHBIE CETU U KUBEPBE3OITACHOCTD [ |

T s~

”'V\V”"\H{]H - "g‘F}‘W‘Wfﬂup..q«,vw,x,.,.m_.. -

Pucynox 1 - Amnaumyono-mooyruposannwlii cuzran enactou 6ykevl «Ox» (A) u enacnou 6yxewt «A» (b)
KA3axcKou peuu, OUKIMOP-ICeHIURA

[To nanHOMY rpadudeckoMy HU300paKEHUIO CUTHAIA BHJIHO, YTO YPOBEHb CUTHAJA IOCTUTAET
10 -6 n1b. CTouT 3aMeTUTh, YTO JAaHHOMY CHEIU()UIHOMY 3BYKY MAPHOM M CXOXKEH sBIIseTCS OyKBa
«A». Ho maHHBIN 3ByK HAMHOTO TpyOee 3BYYUT, B TO BpeMsI KaK IJIACHBIM 3BYK «O» 3BYUUT MsTUe
C IUIABHBIM II€PEX0JIOM B OKOHUaHHMM Ha 0ojiee MsArkue ToHa. JlaHHble pa3Iuyuus MOXKHO 3aMETUTh
IIpU CpaBHEHUH JBYX rpaduyecKnx n300paXeHNH pa3HbIX 3BYKOB — PUCYHOK 3.

PaccmoTpuMm rpaduueckoe u300pa’k€HME OCTAJIbHBIX TJIACHBIX CHEHM(DUUYHBIX 3BYKOB
Ka3aXxCKOH peuHn.
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Pucynox 2 — Amnaumyono-mooynuposanuwiti cueHan enacho 6ykevl «1» (A) u enacnoii Oykevl « O»
(b), ouxmop-sicenuuna

Pucynox 3 — AmnaumyOoHo-mo0ynuposanusili CueHan 2iacHol OyKevl « ¥» enachoti Oykevl « ¥»,
OUKMOP-JICEHUUHA

YpoBeHb cuTHajIa MJaHHBIX aMIUTATYIHO-MOJYJIWPOBAHHBIX CHUTHAJIOB BapbuUpyeTcs B
npegenax ot -6 1o -9 n1b. CTouT 3aMeTuTh, YTO M YAaCTOTa MPOMU3HOIICHMS y KaKJOro CUTHaja
cxoxa u goxoaut 10 10 k' (pucyrok 8).

Pucynox 4 — Yacmomnasn xapaxmepucmuxa AM cuecnana enanoii 6yKesl «O»

JImst Ka3axCKOro si3bIKa XapaKTepHBI HE TOJBKO TJacHble crnenuduuHble OyKBBI, HO H
COTJIacHbIe OYKBBI crielu(pUIHOTO XapakTepa. PaccMOTprUM WX BpeMEHHBIC XapaKTePUCTHKHU.
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Pucynox 5 — AmnaumyoHo-mo0ynuposanusili cueHan coznacHou oykewvt «H» (4) u
coenacrotu oyksvl «hy (B), ouxmop-ocenwuna
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Pucynox 6 — AmnaumyoHo-mo0yauposanblil CueHAl co2nacHol oykevl «K» (4) u
coenachoti Oykewl «I» (B), oukmop-scenyuna

3akaoueHne

B mpezacrarieHHoit paboTe MPOBEACHO HCCIIEAOBAHHE AMILIMTYIHO-BPEMCHHBIX XapakKTe-
PHMCTHK aKyCTHYECKHX CHTHAJIOB CHEMU(PUUHBIX OYKB Ka3axCKoi peun. [ToapoOHO omucaHbl Xapak-
TEPUCTUKH aKyCTHYECKUX CHUTHAJIOB, HCCIIeayeMble ¢ ToMmolbio mporpammbl Adobe Audition,
TaKKe€ yKa3aHbl HadaibHble Mmapamerpbl. C MMOMOIIBIO JAaHHON IPOrPAaMMbI OBLIM ITOJYYEHBI
OCITIJIOTPAaMMbl  aMILTUTYIHO-MOTYJTMPOBAHHOTO CHTHAja TJIACHBIX M COTJIACHBIX CHEIU(PUIHBIX
OykB. JIUKTOp-)KCHIIIMHA, 3BYK KOTOpO# ObLT B3AT ¢ caitra http://kaz-tili.kz/. TTo mpenocraBieHHBIM
BbIIIE IpapUUSCKUM H300paKEHUSIM MOXKHO YBHIETh OTJIMYUS MEKAY 3ByKaMH, XapaKTePHBIMH
JUISL Ka3aXCKOTO sI3bIKAa W TApPHBIMH JUIS HUX OYKBAaMH PYCCKOrO si3bika. OCHOBHBIE OTJIMYHS
0a3upyroTCsA Ha YPOBHE CHUTHAJA M €€ MPOJOUKHUTEIBHOCTH. YPOBCHb B JAHHOM CIlydae MMeEET
MEHBIIIEE 3HAYEHHE, YTO OOYCIOBIEHO C 0o0Jice MATKMM IPOM3HOIIECHHEM W JUINTEIBHOCTHIO
MIPOM3HOIIICHHS.
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Jouxeea M.T.
FouibimMu sketexmni: baxtusipopa E.A.
Ka3ak TiniHiH ce3 cunarramajapsbl

AngaTna. byn makanajga Kazak TUIl HAaKTbl JbIOBICTAPBIHBIH aKYCTHUKAJIBIK CHTHAIIAPbIH
KAJIBIITACTBIPY MEH KaOBUINAYAbIH HETI3r1 MOcelenepi jKoHEe OJapblH aMIUTHTYAAJIBIK-YaKbITTHIK
cunarTaMasiapbl KapacThIPbLUIAIbI.

JIBIOBICTBIK CHTHAIIAP - OYJI KOpIIaraH OpTaHbl TaJayFa, TEXHOJOTHUSAFA J1a, Tipl dJieMre e
KOJI/IaHbUIaThIH TaOWFU aKmapaT TachIManfayuibickl. HakThl qpIOBICTapAbIH HETI3T ABIOBICTapaH
epekuieniri 6ap.

Kiar ce3jep: axkycTUKalblK CUTHANAAp, aMIUIMTYAAChI-yaKbIT CHIAaTTaMaiapbl, ipiKTey
KULUTIr, OCHUIIIOTpaMMa, aMILTUTYAAChl MOYJISIIHAS TEPESHIIT.

Ebikeyeva M.T.
Scientific superviser: Bakhtiyarova Ye.A.
Speech characteristics of Kazakh speech

Abstract. This article discusses the main issues of the formation and perception of acoustic
signals of specific sounds of Kazakh speech and their amplitude-time characteristics.

Acoustic signals are a natural carrier of information used for communication and analysis of
the environment, both in technology and in the living world. Specific sounds have distinctive
features from the main sounds.

Keywords: acoustic signals, amplitude-time characteristics, sampling frequency, oscillogram,
amplitude modulation depth.
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AHAJIM3 TONOJIOTUHA BECITPOBOJHBIX CEHCOPHBIX CETEN

Annomauyusa. B Oannoil cmamve paccCMampueaemcsi 603MOJICHOCb AHANU3A U ONMUMUIAYUU
0ecnpo8oOHbIX CEHCOPHBIX cemell, YMo 0O0CHOBAHO 803POCUIUM K HUM unmepecom. Obwas cmpykmypa
0ecnpoBOOHbIX CEHCOPHLIX cemell npeocmaegisem coOol pacnpedeieHuble HA OO0AbUWOU Meppumopun
UHDOPMAYUOHHO-USMEPUNETbHBIE KOMNIEKCDI.

Knioueswie cnosa: mononozus, cmpykmypa, MOm, camoopeaHu3yiouuecs cemu.

B nocnenHue roabl BO3poc MHTEpeC K pa3padOTKe M M3YyYEHHIO OECIPOBOAHBIX CaMOOp-
ranusytomuxcst cencopHbix cereir (BCC) - cereit, COCTOAMMX W3 MHOXKECTBA MPOCTHIX MUHHUA-
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TIOPHBIX YCTPOMCTB, Ka)J0€ W3 KOTOPBIX COAEPKUT MUKPOKOHTPOJIJIEp, MPHEMONEpeNaTIuK MU
aBTOHOMHBIM MCTOYHMK nuTaHua. bBC Haxonsar mupokoe NpUMEHEHHE B KadyecTBE paclpejie-
JICHHBIX CUCTEM MOHHUTOPHMHIA Pa3JIMYHBIX 00BEKTOB M (hu3HUecKuX mporeccoB. OOIas CTpyKkTypa
0ecIpOBOJIHBIX CEHCOPHBIX CeTel mpencTaBiseT co00i pacnpeaeaeHHble Ha O0JIBLION TEpPUTOPUN
MH(POPMAIMOHHO-U3MEPHUTEIbHBIE KOMIUIEKCHI [ 1, 2].

AKTyaJabHOCTb 3a/1a4M ONTUMHU3ALMH TOIOJIOTUU 00YCIIOBIEHA AMHAMUKON pa3BUTHsI Oecrpo-
BOJIHBIX CEHCOpHBIX cered. JlaHHas pa3paboTKa MPEeABOCXHUIIACT CIPOC MOTPEOUTENCH PEIICHHH,
OCHOBaHHBIX Ha ucnoib3zoBaHuu bBCC, B pa3nuyHbIX cdepax 4YeT0BEUECKOW JesTelNbHOCTH.
BecnipoBoHBIE TEXHOJIOTUHU, WUCHOJB3YyEMBIE IJISi MOCTPOCHUS CHCTEM MOHHMTOpPHWHTA, 00JaJaroT
PSAIOM MPEUMYILECTB IO CPAaBHEHHIO C TPAJULMOHHBIMHM PEIIEHUSMH: OTCYTCTBHUE IMPOBOAHBIX
KOMMYHHUKAIIMH CYIIECTBEHHO OOJIETYaeT MPOLECC Pa3BepTHIBAHUS U PEKOH(UTYPUPOBAHHS CETH,
CHMKaeT CTOMMOCTb CHUCTEMbI; aBTOHOMHOCTb W MHUHHATIOPHOCTh YCTPOMCTB obOecnednBaeT
BO3MOXXHOCTb MX pa3MeEIlIeHUs B TPYAHOJOCTYITHBIX MECTAX U Ha OOJIBIINX TEPPUTOPUSIX.

[IpoextupoBanue panuoHanbHoi Tomosorun BCC crankuBaercs ¢ JByMs HpoOiaeMaMu:
COOCTBEHHO PacdeTOM TaKOH TOMOJOTHH C Y4€TOM OOJBIIOTO KOJIMYECTBA (PaKTOPOB, BIHUSIOMIMX
Ha paboTy ceTH, M MPaKTHUUECKOW peanu3alueldl IMOCTPOEHHOrO0 TaKuM OOpa3oM pEeLIeHHUs.
[locneansiss mpoOnema o0OyCIIOBI€Ha BO3MOXKHBIMH OTJIMYMSIMU KPUTEPUEB ONTUMAIBHOCTU
MapuIpyTU3alUU B peajlbHON CETH OT aHAJIOTHYHBIX KPUTEPHUEB.

Lenbto paboThI ABJISIETCS aHAIU3 TOMOJIOTUU CETH C YYETOM BO3MOXKHOCTH €€ MPaKTHYECKOrO
BOCIpou3Be/ieHUs. B paMkax HacTOSLIEro MCCIEI0BAaHUS Pa3BUBAETCS MOJIXO/ K PEIICHUIO 3a7aun
ontumuzanmu tononorun BCC, ydyera B3aMMHOrO BIMAHUS HH(GOPMALMOHHBIX IOTOKOB B CETH
ApyT Ha Jpyra.

CrpykTypa Takux ceTeil B 3HAUUTEJIBbHOM CTENEHU 3aBHCUT OT UX LEJIEBOrO HA3HAYCHUS U
OKpy>Karomiel nHPPacTpyKTypbl. TexHruecKas peannu3anus IEMEHTOB CETH, KaK MPaBUIIO, TAKOBA,
YTO y3€JI CETU COBMEILEH C HEKOTOPBIM CEHCOPHBIM WJIN UCIIOJHUTENIBHBIM YCTPONCTBOM M JTOJKEH
YCTaHABIIMBATbCA B TOUKe, e TpeOyercs chbeM MHGOpMallMu WM peaju3alus KOMaH] yIpaB-
neHus. Takum oO6pa3zoMm, CTPYKTypa ceTu OyJeT NpHUBsSi3aHa K CTPYKType 00beKTa MOHUTOPUHTA WIIH
ynpasneHus [3].

B pesynbrare wuccnenoBaHuss ObUIO BBIIBIEHO UIMPOKOE pa3HOOOpasue peanusanuil u
obnacreld mpumeHeHuss bCC u uX TOMOJOrMil, YTO NMPUBOJUT K HEOOXOJMMOCTH aHalu3a HX
CBOMCTB M OCHOBHBIX IapaMeTpoB. KOMIIJIEKCHOE pelleHHe MEPEYUCIEHHBIX 3a/1ad MPeICTaBiIsieT
CIIO)KHYIO HayuyHyI0 NpoOjieMy U OmpefenseT HeoOXOIUMOCTb IMPOBEIEHUS HCCIEAOBAHUN, U
npoekTupoBanueM Ooinee 3pdexkTuBHBIX Tononoruit bCC.
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napameTpoB CBIMCBI3 JIPYT CEHCOPJIBIK KEIUICPAiH TOMOJOTHH KAJIMBIKY OTCYTCTBUE PBLIBIMBI
YJIKEH OTIHYHSIMHU ayMaKKa TaKOi TapaThUIATBIH aKIapaTTHIK-OJIIIey paMKaX KyHesaepi OTIHIUsIMH
0OJIBII TaOBIIAIEL
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Analysis of the topology of wireless sensor networks

Abstract. This article discusses the possibility of analysis and optimization of wireless sensor
networks, which is reasonably increased interest in them.

The general structure of wireless sensor networks is information and measuring systems
distributed over a large territory.

Keywords: ceivMcei3  topology, 3amau structure, mote, self-organizing mnpaktuueckoii
networks.
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O IPUMEHEHUWH TEXHOJIOI'MM LORA JJIAA OKOJOTI'MYECKOI'O
MOHUTOPHUHI'A B I'OPOJE AJIMATBI

Annomauyu: B Oannoii cmamve paccmMampueaemcs 603MOJICHOCMb npumeHeHuss cemu LoRa Ons
9KONI02UHECKO20 MOHUMOPUHEA 6 copode Armambl. IIpusedensl apxumekmypa, 6a306as CMAaHyus u MoOYb,
a maxoce cemesoli cepeep mexnonocuu LoRaWAN. Onucanvl 0cHo8Hble KOMROHEHbL APXUMEKMYPbl Cemu
LoRa ona 2copoda Anmambi.

Knrouegwte cnosa: mexnonozus LPWAN, LoRaWAN, LoRa Alliance, ISM 868 MI'y.

Texnonorus LPWAN Obina crenuanbHo pa3zpaboTaHa C IETbI0 MPEJOCTaBUTh MPOCTOM,
HAJEKHBI U JeleBblil crnocol CBS3M Ui JaTYUKOB, PAa3HECEHHBIX MO OOJBIION TEpPUTOPHH,
3aKpbIBasg IMOTPEOHOCTH NPUIIOKEHUH, HETpeOOBAaTENbHBIX K CKOPOCTH Tepelayd JaHHBIX.
LPWANSs M0OXeT UCT0Ib30BaTh JINLIEH3UPOBAHHbBIE WIIM HEIUIIEH3UPOBAaHHBIE YaCTOTHI U BKIIIOUATh
COOCTBEHHBIE WM OTKpbIThIE cTaHAapTHbIe onii. LoORaWAN nepenaer B iuana3zonax 4actoT 433
MI'n, 868 MI'm u 915 MI'1i, a Taxke ucnonb3yer chirp spread spectrum (CSS) momgymsamnmio. A
CKOpPOCTh T€pelaud JaHHBIX 3aBUCHT OT BBHIOPAHHON UIIMPHHBI MOJOCHI M KOX(PQHUIHEHTA
pacuIupeHusi, IMMPHHA MOJIOCH KaHaia MOXeT coctaBiath 125 k', 250 xI' mmm 500 k' [3].
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ApxurekTypa TexHosgoruu LoRa

LoRaWAN wuMeroT 3Be3[HYIO Tomoyioruio, rae momoono Wi-Fi, kaxmas KoHEUHas TOYKa
IIOJIKJIFOYAETCS] HETIOCPEICTBEHHO K OOIMM LEHTpaIbHbIM ToukaM goctymna. [Iporokon LORa, xak
craugapt st cBsisu LPWAN ycTpoicTB, HCTIONIB3YEeT YaCTOTHBIM JUara3oH, HEIUIICH3UPYEeMbIH B
OOJIBIIMHCTBE CTpPaH, YTO JENAeT JAaHHOE PEHICHHWE YHUKAIBHBIM C TOYKU 3PEHHS CTOMMOCTH U
CKOpocTH BHeApeHus. TexHomorus paboraer B mosoce yactor ISM 868 MI'1i u cooTBeTCTByET
Bcem TpeboBanusM LORa Alliance. [2]. Crangapr LORaWAN mo3Bosnisier cTpouTh NyOJIHYHBIE,
YacTHBIE WM BUPTYyalbHbIE CETH, M MOJKIIOYaTh Pa3jIMYHbIe OKOHEYHBIE YCTPOWCTBA, UCIOJIb-
3yromue pasnuunbie npuioxenus (10T, M2M, Smart City, Sensor-network u Industrial automation)
B €AMHOW cpele mepeaayd JAaHHbIX. OKOHEUHBbIE YCTPOWCTBA, MOJKIIOYEHHBIE K MOJIYIISM,
OCYIIECTBISIOT 0OMEH JaHHBIMH HETOCPEJICTBEHHO CO HITI03aMH, CBA3aHHBIMU C CEpBEpaMu 4yepe3
cetb MHTepHeT. ApxuTekTypa mnoka3zaHa Ha pucyHke 1. OOpaboTka JaHHBIX U YIpaBlieHUE
YCTPOWCTBAMH OCYIIECTBIISIETCSI HEMOCPEICTBEHHO cepBepamu. LLmro3b1 BBICTYmalOT B POJH
MPO3PayHOro MOCTA, MEPEJAIONIEr0 COOOLIEHUS MEXIYy KOHEYHBIMU yCTPOWCTBAMHU U IICHTPAb-
HBIM CETEBBIM CEpBEpOM. Takoil MOAXOJ MO3BOJISIET CTPOUTH KaK OOIIETOCTYIHBIE OOIICHAINO-
HaJbHBIE CETH, TJI€ IILTI03bI MOAKIIOUEHBI K CETEBOMY cepBepy uepe3 crannaptuoie IP-coequnenus,
TaK U JUIS BBIICJICHHBIX CETEH, B KOTOPBIX TpeOyeTcsi 00ecreunTh BBICOKHI YPOBEHb 0€30MacCHOCTH
Y KOHTPOJIAL.

YpoeeHs c60paxpaHenus n
OTOBpaxeHns AaHHBIX

EA
\\\\\ ‘op, Bxon B ceTb UHTEPHET ____ﬁ?

Jatunkn
£
LoRa O

ol — » =

GSM/3G/4G/TCP-IP
Aatunkn

C

=) ﬂ [ —— !!!

B Moaynv

Aatunkmn ana
cbopa
OaHHbIX

fposetb Aatunkos YposeHs aoctyna

Pucynox 1 - Apxumexmypa cemerr LORaWaN

Bba3oBas cranuust u moayias LoORaWAN

bazoBas craHius (pUCYHOK 2) MpeJHa3HauyeHa JUIsl OpraHu3alui CeTH Nepeaayd JaHHbIX IO
panuokaHagy OT NpPUOOPOB YydeTa SHEPropecypcoB M Ppa3IUYHBIX JATYUKOB IO TMPOTOKOIY
LoRaWAN c nocnenytomieil nepeaayeil 1aHHBIX Ha cepBEp YIpaBIEHUs CEThIO U maaTdopmsl 10T.

Pucynox 2 — bazosas cmanyus LoRa
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[Mutanue 6a30BO¥ CTaHIIMK U COOOIIEHUE C CEPBEPOM OCYIIECTBIIsIeTCs yepe3 kaHan Ethernet,
KOTOPBIEC MPEIOCTABISIOT MPOBAaACPhl COTOBOM CBsi3u. HacTpolika OCyIIecTBISETCS 4Yepe3 KaHajl
Ethernet mo nmpotokony SSH ¢ momortipio m1000ii TepMUHAIBHON TTporpaMMel (Harpumep, PuTTY).
bazoBbie cranunuu Bera BC-2 u Bera bC-2.2 umeror nononaHutenbHO 3G-MOIyNb, KOTOPBIHA
obecrieunBaeT nomonHUTENbHBI KaHan cBsi3su U GPS/TJIOHACC-monyne [uist ompeneneHus
MECTOIOJIOKEHHUSI 0a30BOM CTAHIIMA M CHUHXPOHU3AIIMU BCTPOCHHBIX YacOB IO CHTHAjaM HaBHUTa-
[IMOHHBIX CITYTHUKOB. AHTCHHA ¢ ycmieHneM 6 dBi ujeanbHO MOAXOAUT IS pa3BOPAYUBAHUS CETU
LoRaWAN B ropojic ¥ Ha OTKPBITOH MECTHOCTH. AHTEHHA IMOJKIIOYACTCS K 0a30BOM CTaHIIMH
yepe3 N-KOHHEKTOp.

0 INUINZ IN3 A B ‘it

Pucynok 3 - Mooynw ons coopa oanmbix

Moayns LORaWAN sBisieTcsi BTOPUYHBIM TpeoOpa3oBaTeieM, pealu3yeT TpU psaa
UMITYJTbCHBIX/IMCKPETHBIX KaHAJIOB M3MEPEHHsI M B KadecTBE IEPBUYHBIX IpeoOpazoBaTesei,
UMEIOIIMe UMITYJIbCHBIN (TeIeMEeTpUUYECKUil), 3JEKTPO- U TEIUIOCUETUUKHU ¢ UHTepdeiicom RS-485.
Monynp Takke SIBISETCS PaTdOMOJIEMOM, C TOMOIIBI0 KOTOPOTO NaHHBIE C JAaTYUKOB OTIIPAB-
msirotest Ha BC LoRa. Ha pucynke 3 mokaszan moayns LORaWAN [4].

VnauKaTop yposHs curkana (RSSI) s OTHoweHue curHan - wym (LSNR)

Rssi (dBmy
B8N

LSNR (dE)

Pucynok 4 - Monumopuhe yposHs cuenana u OmHoOWeHUs CUSHAT-WYM Ha cepeepe

CeteBoii cepBep LoRa

LlenTpasibHBI CETEBOM cepBep MOXKHO BbIOpaTh MO HEOOXOAMMBIM KpuTepusim. CereBoii
cepBep BbINONHSAET (yHKUMIO cOOpa, XpaHEHHUs HHPOpMAIMM, aHalW3a U MOHUTOPUHIA CETH.
[Tpumep MOHUTOpPHUHTA MOKA3aH Ha PUCYHKE 4.

[Ipn mocTpoeHHMH CceTH BaXHYIO pOJIb WUrpaeT IJIaHUPOBAHUE CETH. 3Hasi, YTO paauycC
neiicteust BC LoRa 2,5 kM, B ropojie AiIMaTrhl MOXKHO YCTaHOBUTH OmpesiefieHHoe kKonndectBo bC.
[IpumepHoe pacnonoxxenue bC 1 30Ha UX TOKPBITHS MMOKa3aHbl HA pUCYHKaxX 5 U 6.
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BriBoaBI

B nanHOl crarthe OBLIM OMNMCaHbl OCHOBHBIE KOMIIOHEHTBI apXWUTEKTypbl cetu LORa s
ropoja AnMatel. beut caenan o630p crangapra LORa s opranu3anuu cetedl mepeaadn JaHHbBIX.
Bei0op TexHonoruu uis cereil H5KOJOrM4ecKOro MOHUTOPUHra 0OOCHOBaH T€M, YTO B CHCTEMax
KOHTPOJIsL aTtMocdepbl TMepenaroTcs HeOombine 0o0beMbl HHPOpPMAIMK, TaKWe KaK YpPOBHH
KOHIIEHTPALMHU ra30B WJIM NIPOLEHTHbIE COOTHOIIEHUS U He TPeOYIOT 0OJIBIION CKOPOCTH NepeaayH.

B nacrosimee Bpems texHosorus LORa yxe ucnonssyercst B roponax Anmarsl, Hyp-Cynran
u IpiMkeHT. OTINYNUTENBHOW YepTOH 3TOW TEXHOJOTHM SIBJISETCS OONBLION paguyc ASHCTBUS 3a
CUET paCIIMpPEHUs CIIEKTPa U YMEHBIIEHUSI CKOPOCTH Niepeaadd HH()OpMAaIHH.

OnucanHble B JaHHOW CTAaThe TE€3UCHI NIOKA3bIBAIOT, YTO Kak KoHUenuus «/HTepHeTa Bemen»
B II€JIOM, TaK ¥ PEAJTU3YIOIINE 3Ty KOHLENLHUIO TEXHOJIOTUN MOTYT HallTH IIMPOKOE MPUMEHEHHUE B
00JIaCTH OTCIECKUBAHUS COCTOSIHUS SKOJIOTHH.
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On Application of Lora technology for environmental monitoring in the city of Almaty

Abstract. This article discusses the possibility of using the LoRa network for environmental
monitoring in Almaty. Architecture, base station and module, as well as a network server for
LoRaWAN technology are provided. It also describes the main components of the LoRa network
architecture for Almaty.
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MO/JIEJIA TPA®HUKA JIJISI BECITPOBOJHBIX CEHCOPHBIX CETEM C
MNPUMEHEHUEM USN-TEXHOJIOT Ui

Annomauus. B cmamve npedcmasiena moodenv pacnpedenenuss mpagura Ol CEHCOPHLIX cemell.
Tlpugedenwvt oyenxu 803modcuvix nepcnexkmug passumusi USN u mpaghuka, nopoxcoaemozo smumu cemsamu
ces3U.

Knrwouesvie cnosa: cucmema monumopunea, mpagux, UHQoOpMayuoHHvle MexHoA0UU.

CeromHsi cO3/1aHbI CETU CBSI3M HOBOT'O TIOKOJICHUS, TAKUE KaK T€TEPOreHHBbIE CETH, 00eCTIeUH -
BAIOIIME MOJIH30BATEIIO MPEAOCTaBICHHE JIFOOBIX YCIYT TeleKoOMMYHUKaud. Cpeau HUX HIMPOKOE
pacipocTpaHeHUE IOJYYHId CaMOOPTaHM3YIoNMecs OecnpoBoaHbIe ceHcopHble cetm USN
(Ubiquitous Sensor Networks), neneBbie cetn aBromoomiabHoro tpancrmopra VANET (Vehicular
Ad Hoc Networks) u meaurnackue cetu MBAN (Medical Body Area Networks) [1]. ITporao3s mo
pa3BuTHIO OecrpoBOAHBIX ceHCOpHBIX ceTeil (BBC) cBsi3aHbl ¢ MOsSBIEHUEM TPUIUIMOHHBIX CETEH,
I7Ie 9UCJIO TEPMUHAIIOB OyAET COCTAaBJIATh €IUHMIIBI M JECATKH TPHLIMOHOB, 4 B JAJTbHEHIIIEM U
HaHoceTel Ha ocHOBe MHTepHeTa HanoBemieil. Bee 310 moTpeboBano co3maHuss HOBOW KOHIIETIIHH
pa3BUTHS ceTell CBA3U. TEXHOJIOTrMYecKOl OCHOBOM BHeApeHWs KoHuenuuu HHTepHera Bemein
CETO/IHSI SIBJISIFOTCS BCeMpoHUKawImue ceHcopHble cetd USN. DT cetu mpeactaBnsitoT coOoi
CaMOOPTaHMU3YIONINECsS CEeTH, B KOTOPBIX MepenaeTcss nHpopMmaIus, Kak MpaBmwiio, O pe3yibTaTax
MOHUTOPUHTA MTPOLIECCOB, SBICHUN U T.II.

Lenbto pa®oThl ABISETCS HCCIIEOBAaHUE MOJENel pacnpenenenus Tpaduka sl CEHCOPHBIX
cereil. Ha pucynke 1 mpencraBneHa 06001eHHAs MOJIENb paciipeiesieHus Tpaduka il CeHCOPHBIX
ceTei.
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CoBpeMeHHBIN YPOBEHb Pa3BUTHUS BBRIYUCIUTEIHLHON TEXHUKU U TEXHOJIOTUH CBSI3U MIPUBOIUT
K IMPOHUKHOBEHUIO MH(POPMAIIMOHHBIX TEXHOJOTUN B 00JacTH AESITEIbHOCTU, KOTOPHIE paHee He
ObuIM BOBJIEYCHBI B HMH()OKOMMYHHMKalMOHHbIE ceTd. Pa3zButie USN-Texnomoruii oTkpeiBaeT
Ype3BhIYAIHO MIMPOKOE IM0JI€ MPUMEHEHUS! WH()OPMALMOHHBIX TEXHOJOTHM MPAaKTHUYECKU BO BCEX
o0acTsIX JeATENIbHOCTH 4YenoBeka. Pa3Butme cereit aBromoOumibHOro tpancmopta VANET
(Vehicular Ad Hoc Networks) u HMHBIX TEIEKOMMYHHKAIIMOHHBIX CHCTEM, MPEAHA3HAYEHHBIX BO
MHOTHX Cllydasix JJIsl peajlu3aluy Mepefadd AaHHbIX MEXAY MalllMHaMM (aBTOMaTaMu) CYIIECT-
BEHHbIM 00pa3oM BIHUSET Ha JOJI0 Tak HaspiBaemMoro tpaduka M2M B cersx CBS3H, H,
CJIeI0BATENbHO, YBEJIMYMBAET €0 BIUSHUE HAa KAYECTBO MPEOCTABICHUS YCIyT CBsi3u [2, 3].

B paGore mnpuBenaeHbl OICHKM BO3MOXHBIX TnepcrektuB paszputuss USN u  Tpaduka,
nopoxaaemoro 3TuMu cetsiMu cBsisu. Cetu USN mpezactaBisiioT co0oii OJUH W3 BapUaHTOB
peanuzanuu ceteil mMamumHa-mamuHa M2M. BHeapeHue mocieIHUX MPOUCXOIUT YCKOPEHHBIMU
TEMIIAMH M YK€ CeroJHs aKTyallbHa 3a/Ja4ya HUCCleoBaHMs BiIusHus Tpaduka M2M Ha
CYLIECTBYIOIIME CeTH cBs3u. [IpuMepoMm uHTEeHCHBHOro pocta M2M-Tpaduka MOXKET CIyKUTh
pa3BuTHE WHPOKOMMYHUKATMOHHOU CTPYKTYphI KKX. MOXHO MpEeANoNoKuTh, YTO B pe3yabTare
3TOro mporecca OyAeT MOCTpoeHa CeTh, OOBEAMHSIONIAS PA3IMYHOIO pPOJa NAaTYMKU KOHTPOJIH-
pyeMbIx 00BbeKTOB. Kak MHHUMYM, YHCIIO TAKUX JATYMKOB OIPEICIISICTCS YACIOM MPUOOPOB ydeTa
o0BbemMa MoTpeOIsieMbIX YCIYT (JIEKTPOIHEPT U, BOJOCHAOKEHUE U . ).

Nonssoaarentd yemyr LSKN MNposargep USN

Pucynox 1 - Moodens pacnpedenenusi mpaguxa s ceHCopHbIX cemell

Eme ogHuM mnpUOpPUTETHBIM HampaBlICHHEM pa3BUTHS ceTeil M2M sBnsercss pa3BUTHE
CHCTEM MOHHUTOPHHTA OKPYKAIOIIEH Cpeibl, a TAK)KE CHCTEM KOHTPOJIS OOIIECTBEHHOTO MOPSIIKa 1
cucTeM 0e30MacHOCTH. YTOMSHYTBIE CUCTEMBl MOTYT HCIONB30BaTh ISl MEpeladyd NaHHBIX Kak
MIPOBOJIHBIE, TAK U OECIIPOBOHBIEC CETU CBsI3U [4].

Takum 00pa3oM, COBPEMEHHBIN YPOBEHb PAa3BUTHS BBIUMCIUTEILHON TEXHUKH U TEXHOJOTHI
CBSI3M TPHUBOJUT K MPOHUKHOBEHUIO WH(MOPMAIMOHHBIX TEXHOJOTHH B 00JIACTH JEATEIHHOCTH,
KOTOphle paHee He ObUIM BOBJICUEHbI B WH(POKOMMYHUKalMOHHBIe ceTH. Paszputme USN-
TEXHOJIOTUH OTKPBIBACT YPE3BBIYANHO MTUPOKOE T0JIe TPUMEHEHHUS HH(POPMAIIMOHHBIX TEXHOJIOTHIMA
MIPAKTUYECKH BO BCEX OONACTSIX JEATEILHOCTH YEIIOBEKA.
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2. Mopnenu notokoB Tpaduka s MHTEepHeT-TeneBuaeHH, ceTeit M2M H UX YHCICHHbIE Xapak-
TEPUCTUKU - TPU TECTUPOBAHUU TEXHUYECKUX CPEACTB, YCIYI M IMapaMeTpoB KauecTBa
obciykuBanust Ha MozeasHou cetn OI'YIT LIHUUC (2009- 2014). — C. 87-130.

3. TuxBunckuii B.O. Mcnons3oBanue nndpactpykrypsl cereit LTE npu noctpoennn cereit M2M /
B.O.Tuxsunckuii, C.B.Tepentses. - M.: Dnektpocsizb. — 2012.-Ne9.-C. 31-34.

4. Kyuepsioiii A.E. ccnenoBanue Harpys3ku B cetssx MHtepuera Bemel / A.E. Kydepsoiid, A.C.
MyrxanHna, A.B. [Ipokonbes // 67-1 Hayuno-rexundeckas konpepenust HTOPOC um. ITonosa:
Tpynbl KoHpepenuuu. - CII6., 2012. — C. 68-93.
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ChbIMCBI3 CEHCOPJIBIK KeJijiepre apHaaran Tpaguk moaeasaepi USN TexHoJiorusiap

Anparna. Ecentey TexHMKachl MeH OallylaHbIC TEXHOJIOTMSJIAPBIH JAaMBITYIbIH Ka3ipri
3aMaHFbl JCHreli OypblH MH(POKOMMYHHKAIMSIIBIK JKEJIIepre TapThIMaraH KbI3MET CallaChIHAA
aKnapaTThIK TEXHOJIOTUsIapAbIH eHyiHe anbil Keneal. USN TeXHOJIOrMAChIH AaMBITY afaM KbI3Me-
TiHIH OapibIK canajxapblHAa AaKMapaTThIK TEXHOJOTHSUIAPIBl KOJNAHYIBIH ©T€ KEH AayKbIMbIH
araabl.

Kiar ce3nep: MOHUTOpHHT Xyiieci, TpaguK, AKIApaTTHIK TEXHOIOTHUSIIAP.
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Traffic models for wireless sensor networks using USN technologies

Abstract. The current level of development of computer technology and communication
technologies leads to the penetration of information technologies in areas that were not previously
involved in infocommunication networks. The development of USN technologies opens up an
extremely wide field of application of information technologies in almost all areas of human
activity.

Key words: monitoring system, traffic, information technology.
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PA3PABOTKA DJIEKTPOHHOI'O YCTPOUCTBA JJ1S1 UTEHUS JIOKYMEHTOB
BPAMJIS (ITAHEJIb BPAMJISA)

Annomauus. B cmamve npedcmaenena paspabomka npomomuna 31eKmMpoHHOZO YCMPOUCmea OJis
umenuss 0oxymenmos bpaiina (nanenv bpaiins). [lpusedenvl 0CHOBHBIE CXeMbl NPOEKMUPOBAHUSA. NPOSPAMM-
HO20 U annapamnozo ouzaina. Taxoce npugedenvl OCHOGHBIE XAPAKMEPUCMUKU UCHOTIb308AHHO20 000PY0-
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8aHUsl, ONUCAHA NPOYEOYPA UHMESPUPOBAHUS MEKCMOB020 U300paAdCeHUs], KOHBEpMAaYUs MeKCma 8 s3blK
bBpaiinst u omobpadxcenus cuM80106 NPU NOMOWU IEKMPOMACHUMHBIX Pee.

Kntoueeswvle cnosa: snekmpontoe ycmpoicmeo, umenue no bpaiinio, makmunsusiti oucniei, Arduino,
Python.

Beenenne

XXI| Bexk — BEK CTPEMHUTEIbHOI'O Pa3BUTUSA MH(DOPMAIMOHHBIX TEXHOJIOTUM, IIe KaxJbli
YeJIOBEK MOKET HaWTh Js ce0s MOAXOIAIMHA TaJKET W 3JeKTpOoHUMKY. KommbroTepbl cranu
00bIIeHHOH Belbto B ObITY. IIpoBepka nmoutsl, oOueHne ¢ OIM3KUMHU JIFOJIbMU U COLMAJIBHBIE CETH
CTaJli HEOTHEMJIEMON YacCThIO YEJIOBEYECKOI'O CYLIECTBOBAHMS. ODTH BEUIM MOTYT IMOKa3aThCs
KpallHEe MpOCTBIMM J[UI1 HAac, HO M JIIOAEH ¢ HAPYLWIEHUSAMHU 3PEHHA 3TH BO3MOKHOCTH
OTPaHUYUBAIOTCS.

OnHako pa3BuTHE MH()OPMAIIMOHHBIX TEXHOJIOTUH MPEAOCTABIACT YHUKAJIbHbIE IEPCIEKTHBBI
IO MOTYYCHHUIO HH(OpPMAIHH B ITOJIHOM 00beMe TS JIFOJIeH ¢ HapylieHueM 3penus [ 1, 2, 3].

Jis monmydyeHMs M mepenaud MHGOpManuedl He3psYMM JIIOJSM CTAHOBSTCSA JIOCTYIHBIMU
Takue ycrpoiictBa kak «Qwerty» kmaBuarypa, Oymara co cnenuaigbHbIM mpudTom bpaiins mis
YTEHMsI KHUT, )XYPHAJIOB M Ta3eT, NOPTaTUBHBbIE TaKTUJbHBbIE quciuien bpaind. OgHako naHHBIE
MeToAbl oOMeHa HH(OpManmue WMEIT W MHUHYCHI, KaK OJMH W3 HPUMEPOB MOXKHO BBIICIHTH
o0y4yeHue nedaTaHuio Ha «QwWerty»-kiiaBuaType, JaHHOE YCTPOMCTBO SIBJISETCS CIIOKHBIM, IIPOLIECC
0o0y4eHHs CTaHOBHUTCS HEYNOOHBIM. [Ipyrum mpuMepoM MOKET CIY)KHUTh Oymara sl Iredatd
penbedHO-TOUeUHbIM HIpupTOM bpailns, pacneyarka MmaTepuanoB U3 3JEKTPOHHBIX (popmaToB
OyzeT 00XOAUTHCS TOCTATOYHO TOPOTO YETIOBEKY C HApYIICHUSIMH 3PEHHUSL.

TaxTunbHbIN nuciie bpailiid UConb3yeT TEXHOJIOTUIO BBIIBUKEHUS IITHIPHKOB HA ITOBEPX-
HOCTh C TIOMOIIBIO MBE303JIEMEHTOB (KaTyIICK MHIYKTHBHOCTH), TEM CaMbIM JeJiasi JUCIUICH Tpo-
MO3/IKUM U JIOPOTOCTOALIMM, a TaKXke TpeOyeTcs MOJKII0YEHHE K KOMIBIOTEPY, YTO JIEJIaeT €ro
CTallMOHAPHBIM YCTPONCTBOM.

Llenpto JaHHOTO MpOEKTa SBJSIETCA CO3AaHUE YAOOHOro, MOOMJIBHOTO M HEIO0pOroro
YCTPOWCTBA JUJIsl YTEHUS TEKCTa bpaiis Mr01M ¢ HapyIIEeHUAMU 3PEHUSL.

OcHoBHasi KOHIenuuUs pa3padoTku naneaun bpaiias.

B nporecce pazpaboTku MpoOeKTa UCIOIB30BAIUCH JABE CXEMbI IPOSKTHPOBaHUs. Bo-iepBhIX,
3TO MPOTPAMMHBIN JAM3aiiH, KOTOPBIM CIYKUT /A CUYUTHIBAHUS KaXJOrO0 CHMBOJIA TEKCTa.
CuMBOJIBI TEKCTa XpAHATCS HA MUKpO-SD-kapTe 1 anee mpoucxoIuT NpeoOpa3oBaHue KaKI0ro U3
CUMBOJIOB B ma0oH bpaitng. B xkauectBe MukpokonTossiepa Obut BeiOpan ATMega 328, koTopblit
UMeeT CIEYIOUINe XapaKTepUCTHKHU: pabodee HanpspkeHue 5B, HampspkeHue nutanus 6-20B, 14
M(POBBIX BXOJIOB/BBIXOZOB M 6 aHAJIOTOBBIX BXOAOB, TakToBas yactota 16 MI'm, Takxke nmeer
JIETKYIO U MPOCTYIO JIOTHKY pa3BepThIBaHUs. Bo-BTOPBIX, annapaTHbIi AU3aiiH, I€ BaXXKHON 4acThIO
3TOW KOHCTPYKIIMH 00OpYyIOBaHUS SIBJISIETCS KOHCTPYKIMS mpuBoja. [IpuBoasl yripaBistoTcs pene.
OnHo perne mnpeaHa3HayeHO s paOoOThl Al OXHOW Touku siueiiku bpaitng. brnok-cxema
AJIEKTPOHHOTO CYUTHIBATEINS JOKYMEHTOB bpaiinis mokazaHa Ha pucyHke 1.

Beop TekcTa O6paseu Bpaiin
‘Mpueo
KapTa namaTn Mukpo ;quﬁxi
KOHTponnep Bpaiins

Pucynok I — Brok-cxema nanenu bpaiins

B sTOM mpoeKTe MCIONB3YIOTCS TPU BasKHBIX KOMIIOHEHTA: pesie, MUKPOKOHTposuiep Arduino
Uno u nutata ynpasiaeHust microSD.

Arduino — 3To HHCTPYMEHT ISl IPOSKTHPOBAHKS JIEKTPOHHBIX YCTPOMCTB, M MPUMEHSETCSI
IVl CO3/aHUsl AJIEKTPOHHBIX YCTPOWCTB € BO3MOYKHOCTBIO IIPHEMa CHUTHAJIOB OT PAa3IMYHbIX
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U(POBBIX U AHAJIOTOBBIX JATYUKOB, KOTOPHIE MOTYT OBITh MOJKIIOYEHBI K HEMY, U YIPaBICHUS
Pa3IUYHBIMU UCTIOJIHUTEIBHBIMU YCTpOiicTBamMHu [4].

Pene - ato kxommyTtarmonHoe ycrpoiictBo (KY), coeaunsitoiiee wiv pa3beIUHSIONICE 1EIb
BJIEKTPUYECKON WJIIM JIEKTPOHHOW CXEMbI MPHU U3MEHEHWH BXOJHBIX BEJIMYMH TOKa [S5]. Perne - 310
KaTylllKa, COCTOSAILIAs W3 HEMarHUTHOI'O OCHOBaHUS, HAa KOTOPOE€ HAMOTaH IIPOBOJ W3 MEAU
C TKAHEBOW WJIM CUHTETUYECKOM M30JSLUMEN, HO Yallle BCEro C JAUAJEKTPUYECKUM JIAKOBBIM
IIOKPBITUEM. BHYTpH KaTylIKH pa3MeEIleH METAIINYECKUN CepACUHHUK.

Cucrema KOHTaKTOB SBJIIETCSI Ba)KHBIM KOMIIOHEHTOM pejie. B OCHOBHOM COCTOMT U3
TOKOIPOBOJAIIUX 3JEMEHTOB, KOHTAaKTHBIX JEHT M ynopa. TOKOIpOBOASIIME 3JIEMEHTHI BBINOI-
HEHBI U3 YIPYTUX MaTepUalioB, TAKUX Kak, KaK MpaBuiio, OepuiuineBas OpoH3a win (ochopHas
Oponza. OOecrieunBaeT HEOOXOAMMYIO MOJady KOHTAKTHOTO JIaBJICHHS Ha KOHTAKTHPYIOIIHE
MOBEPXHOCTU. KOHTaKTHBIE JICHTBI U3rOTOBJIEHBI U3 MaTepHUaIa C BBICOKOW 3JIEKTPONPOBOAHOCTHIO
U BBICOKOM yCTOMUYMBOCTBIO K JIEKTpUUECKON 3po3uu. OHM NpUITasHbl WIK IPUBAPEHBI IPUIIOEM K
TOKOMPOBOAAIIUM TpykHHaM. KOHTakTHbIE peMHU OOBIYHO M3TOTABIMBAIOTCS B BHJIE 3aKIJICTIOK
WM LLITUJIEK.

Jlnsa pacno3HaBaHHsl TeKCTa Oblla HAmUCcaHa MporpaMma Ha SI3bIKE MPOrpaMMHpPOBAHUS
Python. Python opueHTHpOBaH Ha MOBBIIICHUE TPOU3BOAUTCILHOCTH Pa3pabOTUNKA ¥ YUTACMOCTH
kona. Cunrakcuc simpa Python munHummanmuctudeH. B To jke Bpemsi crangapTHas OuOIHOTEKa
BKJIIOYAET OO0JIBIION 00bEM MONIE3HBIX (PYHKIIUK.

[MpuHMMaeMblii TEKCT KOHBEPTUPYIOTCS IIPU MOMOIIH mporpamMHoro kozaa B Arduino IDE.
[Ipu nonydyennu curHana, TEKCT KOHBEPTUPYETCs B TEKCT bpaiins.

st m3o0paxenus OykB B mpudte bpaidias MCHomb3yrOTCs MIECTh TOYEK. TOYKH pacroiio-
xKeHbl B jaBa cronbua. [lonHas siueiika bpaiins mpexacraBisieT co0oil KOMOMHAIMIO M3 IIECTH
BBICTYNAIOUIMX TOYEK (pHUC.2), paclOJIOKEHHBIX B JIBYX MapajjIeNIbHbIX psAax, IZle KaKIbId psij
uMeeT Tpu TOUuKHU. [losioskeHne Touek onpenensercs YMcioM OT OJHOro 10 mecTH. Mcnonb3ysa onHy
WIM HECKOJIBKO LIECTH TOYEK, BO3MOXKHO (DOpMHpOBAHHE HIECTUJECATH YEThIpEX KOMOMHAIIMM.
byxBa andaButa, yuCio, 3HAK MyHKTYAI[MH UM JJaXKe LIEJI0€ CJIOBO MOT'YT ObITh 00pa30BaHbl OJHOM
siaeiikor bpaitns.

®© @
@ ©
® ©®

Pucynok 2 - Hueiiku bpatins

Komb6unHanmu nprpaBHUBAIOTCS K OyKBaM, KOTOPbIE PACIIO3HAIOTCS MOCIEA0BATENBHO.

IIpouecc usrorosienus naneau bpaiiis
Jns komOuHanmu (s4eiku) UCmonb3ytoTest 6 Touek. st aToro, B mporecce paboThl OBbLIH
COEIMHEHBI 6 perne (puc. 3).

Pucynok 3 — Pene kax o0Hna siuelixa
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Pucynox 4 — Ilpoyecc coopku pene 6 siuetiKy

[Tpucnocobiaenne ObUIO YCHEITHO MHTETPHUPOBAHO IS IOTYYCHHUST TEKCTOBOTO N300paskeHMs,
KOHBEpTAIlMM TEKCTa B 5A3bIK bpaiing u oToOpa)keHus CUMBOJIOB IPHU MTOMOIIU 3JIEKTPOMAarHUTHBIX
perie ¢ ucrnosb3oBanneM Mukpokontposiepa ATMega 328 B cocrase Arduino Uno.

3akirouenue

Beut pa3paboTaH MPOTOTHIT ANEKTPOHHOTO YCTPOWCTBA JJSl YTEHHUS JOKYMEHTOB bpaiins
(manenp Bpaiiis). OT0 yCTpOMCTBO UMEET BO3MOMXKHOCTh CUMTBHIBATH TEKCT C KAPThI MaMsITH MICro-
SD u akTHBHPOBaTh KaXKJbI CHMBOJI TEKCTa B (hopMaT Bpaiiis, KOTOpbIii MOXET ObITh MPOYUTAH
YeJIOBEKOM, MMEIOIIMM HapyLIeHHEe 3peHus. YCIex CO3JaHus MPOTOTUIA IOKa3al, yTo IpUdT
Bpaiinst MOXHO unTaTh U3 OMHOU stueiiku bpaits. Jlanee muer npeodpazoBanue cumBosioB ASCII
U3 TEKCTa, XpaHsIerocs Ha kapte MicroSD, B madiaous bpaits.

JIaHHBI TPOTOTUI HMMEET TaKhe MPEUMYIIeCTBA, KaK IMOPTATHBHOCTh (MOOMIIBHOCTB),
JIETKOCTh B HCIIOJB30BAaHUU M JEIIEBU3HA. B nanbHeWIIEM IUIAHUPYETCS YCOBEPIIEHCTBOBAHME
neTanei, Harnpumep, BbIOOp 0oJiee MOAXOASIINX IPUBOIOB, TOCTYITHBIX Ha PhIHKE.
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Bpaiiiib Ky:KaTTapblH OKYFa apHAJFAH 3JIeKTPOHAbI KYPbLIFbIHBI kacay (bpaiinb mpudri).

Anparna. Makanaga bpaiins KyXaTTapplH OKyFa apHaIFaH DJIEKTPOHJIBl KYPBUIFBIHBIH
npororuni (bpaitne maneni) kacanbinFad. JKoOamayJbslH Herisri cxemajgapbl Oepuires:
OarmapiamainblK JKOHE ammapaTThlK au3aifH. CoHpjaii-ak maijanaHblIaThIH KaOIBIKTBIH HETri3ri
cumnaTrTamaapbl OepireH, MOTIH/IK KECKIH I MHTEeTpaIusiiay, MOTIH/I bpaitnbere TypiaeHAIpy KoHE
3JIEKTPOMATrHUTTIK pesie KOMEriMeH TaHOanapabl KepceTy TOpTiOl cunaTTaiFaH.

KinT ce3nep: »1mekTpoHIBI KYpbUIFHI, bpaiijb OKYJBIFbI, TaKTWIbAI muciuiei, Arduino,
Python.
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Development of an electronic device for reading Braille documents (Braille panel).

Abstract. This article presents the development of a prototype electronic device for reading
Braille documents (Braille panel). The main design schemes are given: software and hardware
design. The main characteristics of the equipment are described, the procedure for integrating a text
image, converting text to Braille and displaying characters using electromagnetic relays is
described.

Key words: electronic device, Braille reading, tactile display, Arduino, Python.
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NCCIEJOBAHUE XAPAKTEPA PACITPOCTPAHEHMUSA 4G
B PABJIMYHBIX CPEJAX

Annomauusn: B pabome paccmompeHvl xapaxkmepuvl pacnpocmpanenus cuenaia mexuonoeuu 4G @
pasauunelx cpedax. llpusedenvt memoOsvl mamemamuyeckux mooeiei U aicopummbvl pacnpoCMpPaHeHUs.
PAOUOBONIH 8 COMOBLIX CEMAX MOOUNLHOU c843U. Paccmompervl paziuynble GIUAHUS NPENSIMCMEULL Ha Nymu
om 6azoeoii (FC) 00 moburvrnou (MC) cmanyuu na pacnpocmpanenue paouocuernana. Iokasamwi:

1. IHocmpoenue mamemamuyeckux mooeneti PPB ¢ CCMC 6 pasnuunvix cpedax.

2. Ilocmpoenue ancopumma uuciennozo pacyema PPB 6 CCMC na npoepamme Mathcad.

3. CpasnumenvHulll aHAIU3 RPENIMCBUIL.

Knrouesvle cnoea. modounvruas cmanyus, 6azoeas cmanyus, LTE (Long Term Evolution), cpasnu-
MenbHbll AHAIU3 NPENIMCMBULI.

Cpenn COBpEMEHHBIX CpEACTB TEIEKOMMYHHUKalUi HauOojiee aKTUBHO DPAa3BUBAIOTCA CETH
MOOMIJIBHOM CBsI3U. B HUX JAOCTaTOYHO YCHENIHO pelaeTcs 3ajaya paldoHaIbHOTO UCTIOIb30BAHUS
BBIJICJICHHOW TIOJIOCHI PaJMOYacTOT IYTEM YaCTOTHOTO, BPEMEHHOIO M KOJOBOTO YIUIOTHEHHS,
Onmaromapss 4YeMy YBEJIWYMBAETCS MPOIYCKHAs CIIOCOOHOCTh TEJIEKOMMYHUKALMOHHBIX CeTeH.
ITosToMy 3amada wHcCIeOOBaHMS XapakTepa paclpoCTpaHEHHMs CHTHajda TexHoioruun 4G B
pa3NMYHBIX cpefax HanboJsee aKTyasIbHa.

JIoGUTBhCS BBICOKMX CKOPOCTEH BO3MOXKHO MpPH YCIOBUM HCIIOJNB30BAHUS TEXHOJIOTUH,
MO3BOJISIOMIUX TPEOI0JETh MPOOIEMbl TOMEXOYCTOMYMBOTO MpHUeMa, BOSHUKAIOIINE B CIIEACTBUU
HaJIM4YUs WHTEHCHUBHOW TIIOMEXOBOM OOCTAaHOBKM UM TPOSBIEHHUS CHJIBHBIX 3aMUpaHUM Tpu
pacrpoCTpaHEHUH CHUTHAJIOB B YCIOBHMAX TOpOACKOW cpensl. HepaBHOMepHOCTh B NaHAamadre
IIPUBOJAMT K IOSIBIIEHUIO 3aT€HEHUH B coTe. B ciydae ecnu aOOHEHT HaxXOqUTCs Ha IPaHUIIE COTHI B
3aTEHEHHOM 30HE, TO CHUTHAJ OT 0a30BOM CTAaHIMU TNPHUXOMUT C CUJIBHBIMH HCKAKECHUSMH U
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3aryxaHueM. CrpaBuThCs € 0003HAYEHHOW NPOOIEMOl MOXKHO, HCIIONB3Ysl CTAllMOHAPHBIN
perpaucasarop [1].

OpHako He Bcerja TEXHUYECKHM U DKOHOMUYECKH BBIFOJIHO MCIIOJIb30BaTh JAHHOE PEILEHUE,
T.K. BO3MOXHBI CUTYallll, KOTJa OAMH PETPAHCIITOP HE 00ECEeUUT IOMEXOYCTOHUNBBINA NTPHEM Ha
BCEHl rpaHuIle COTHl WM aOOHEHTHI MPOJODKUTEIIEHOE BPEMsl OTCYTCTBYIOT B MPOOJIEMHON 30HE
cotel. Kak mokasplBaeT IpakTHKa, COBPEMEHHBIE METOJBI IEPENadyd JAaHHBIX HE BCErAa MOTYT
00eCTeYnTh MOMEXOYCTOMUUBBIA MPHEM, YTO CTAaBUT IO YIPO3Y BO3MOXHOCTH MOJAEPKAHHS
BBICOKOT'O YPOBHsI KauecTBa 00CIIy>KHBaHUS.

OcHoBHasi Macca ONepaTopoB IMOJBHMKHON CBSI3M B HACTOAIIEE BpEMs YIOTpeOJseT A
npoektupoBanusi © MoHutopuHra CCMC nporpammubie (ChECTHBIE) MPUIACHI, CO3/JaHHBIC IS
IIEPEUUCIICHHBIX BbIIIE Mozened. BrnpoueM, HECOBEPIIEHCTBO KOMIBIOTEPHBIX KapT CTPaHbl C
LIEJIBIO 30H 00CITYXHBaHUS M YCPEJHEHNUE BEJIMUMH U3JEPKEK Ha Tpacce IpU YUCICHHBIX pacueTax
MIPUBOJAT K OTHOCHUTEIBHO OIPOMHBIM MoOrpemHoctsM [3]. B mocneanee BpeMms HCIOJIb30BaHUE
texnosoruit I'MC (reorpaduuecknx mHpopmMaTuBHbIX cucteM) (puc. 1), GyHKIHOHUPYIOUIMX IS
0a3pl  ymoTpeOjeHHs TreorpauuecKkol OCHOBBI JIaHHBIX, JaeT BO3MOXKHOCTh YBEIHYHUTH
IIyHKTYaJbHOCTh NpOrHo3upoBaHus PPB Ha Marucrpanu paavocBsa3u M OLEHUTH OIpPEIEICHHbIE
00CTOSITENTLCTBA MECTOPACIIONIOKEHHSI MAHEBPEHHBIX a0OHEHTOB.
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Pucynox 1 - Jloxayus 2opoockoeo muna na b6aze gvSIG

Ocmotpum Tounbie Mogudukanun PPB B ceTsx MOABMKHOW CBSI3U C YYE€TOM CTaHIAPTHBIX
COTTIAIICHU W PEXKHUMOB pacrnpocTpaneHus. B Tabmume 1 mTOBEPTHYTH TPEUMYIIECTBEHHO
otnuuuTenbHbIe peskuMbl PPB nocpenu 6a3osoii (BC) u mobunsHo# (MC) cTaHIIUSIMU B UCTUHHBIX
COTOBBIX CETSIX, Ha OCHOBE KOTOPBHIX OYAEeT OCMOTpeHa CcrenuuKanis TOYHBIX MOJIENEH,
OTIPEACTISIONIUX 3aBUCIMOCTh CHIIBI PAJAMOCUTHAJIA B TOUKE MPUEMa.
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B Tabuuiie UCIob30BaHbl CIIEAYIONTHE 0003HAUCHHS:
e R (reflection) — orpaxenue;
e EMW (electromagnetic wave) — snekrpomarautHas Bosiaa (OMB);
e LOS (line-of-sight) — PPB B ycioBusX ¢cBOOOIHOTO MPOCTPAHCTBA,
e NLOS (non-line-of-sight) — PPB BHe npsiMoii BUAUMOCTH;
e D/EMW (diffraction of EMW) — qudpakuus SMB;
e A/EMW (attenuation of EMW) — 3atryxanue DMB.

Taoauna 1 - Xapakrepubie pe:xkumbl PPB mexay BC u MC B CCMC

N Yeaoera Pexcav PPB, mogeas, THO coThL

Oamoayaenod pescHM
LOS
MEEPOSOTE

! & o deyxayasesod FescHM
|

- h Gl - LOS+F/EMW
' Ih’ MEEPOCOTA

Maoro. sy 2esoH [esscHM
LOS+NLOS+DVEMW-ER/EMW;

MHEDPOCOTE, MHEOCOTE

[

MuoroaywesoH pescHM
E VOIOEHAX ILIOTHOH MOpoIckoH 38 cTpo HEH
Mogene Las
LOS+NLOS+IR/ENW;
MEEPOCOTE

MeorogysesoH pescEM
B VOIOEHAY ILIOTHOH MOpoIcKkoH 38cTpo HEH

]

hogsne Okumuras

LOS+NLOS+ER/ERMW:

MHEDPOCOTE, MHEOCOTE

Muoroay9es0H [FescHM

B VOIOBHAY MLI0THOH FOpoIcioH 38cTpo HKH
Mogene Okumura-Hata
LOS+NLOS+EF/EMMW:

MHEDPOCOTE, MHEOCOTE

Muoromyweso pesscHM
=T E VCGIOBHAX ILIOTHOH MopoIckoH 3acTpoHKH
Mogene COST 231-Hata
LOS+NLOS+IFS/EMW:

MHEDOCOTE, MHEOCOTE

Muaorosygesol pesHEM B VOIOBHAX MOpoIa

8 g x Wlogsne Walfisch-Tkagami
' LOS+NLOS+IDEMW,
L AEEPOCOTE, MHEEDOCOTS, TIHESSOTE
e

MuoroaywesoH pescHM

E VOIOEHAX ILIOTHOH MOpoIckoH 38 cTpo HEH
WMeogene Hata-Diavidson
LOS+NLOS+IR/ENW;

MHEPOCOTE, MHEOCOTE

B nanHoii pabote, kak ciaeayeT u3 tabauisl 1.1, paccMorpensl 11 MareMaTH4ecKUX MOJIETIEH,
HpI/I6HI/I)KeHHO OIMUCBIBAIOIUX 3aBUCUMOCTb MOIIHOCTH paauOCHUIrHalla B TOYKE IIpUueMa OT pacCTos-
aust mexy BC 1 MC nipu 3aiaHHBIX TTapaMeTpax MpUeMOIepeIaroNiX YCTPOMCTB U X aHTEHHBIX
CHCTEM IPH Pa3IMYHBIX YCIOBUAX OKpYyKarolel cpenpl. OnpenenaeHrne MOITHOCTH CUTHAIa B TOUKE
IIpyueMa IpU BapbUPOBAHUU PACCTOSHUSA IIO3BOJISIET IIPU U3BECTHOM YYBCTBUTEIBHOCTU IIPUEMHOTO
ycrpoiictea MC Pr min omnpenennts MaKCHMaIbHBIN paanyc cothl Rmax (mms pexxuma downlink)
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(puc. 1.1), yto M sBuseTcd ONHOM M3 INIaBHBIX 3aJa4 IJIAHUPOBAHUS PaJAUONOKPBITHS 30HBI
obcmyxxkuanuss CCMC [5].

OmnpeneneHre MOIIHOCTH CHTHaJla B TOYKE TpUeMa MpPU BapbUPOBAHUHM PACCTOSHUS
HO3BOJISIET TPH W3BECTHOH YYBCTBHTEJIBHOCTH NpHEMHOro ycrpoiictBa MC Pr min onpenenutsb
MaKCHMaIIbHBIN paguyc cotbl Rmax (s pesxxuma downlink) (puc. 1.1), 9to u sBisieTcss OMHON U3
IJIaBHBIX 3a/1a4 [UTAHUPOBAHMSI PaluONOKPbITH 30HbI 00cmykuBanust CCMC.

[TTJ R

r, km

Pucynox 2 — Onpedenenue MaxcumanbHo2o0 paouyca comsl

[Ipoananu3upyemM reoMeTpu4eckre COOTHOIIECHUS B CUCTEME MOOUIIBHOW CBSI3M MOKOJEHUS
3G umu 4G i yenouii ropoa. [Ipumem st mpocToThl, 94To BhicoTa aHTeHH bC B 000WX cirydasx
paBHa 50 M, a BeicoTa MC — 2 M. Ilycth paguyc sueliku B ropozae cocrtasisieT 3 kM. Torga Ha
paccrostnun MC ot BC, pasHom 600...700 M, pa3HOCTb yIJIOB BU3UPOBAHUSI COCTABUT OKOJIO 40
rpagycoB (puc. 3). [ns Takux TreOMETPHUYECKHX COOTHOIIECHUH YK€ HeNb3s HCIOJIb30BaTh
npubmmxenne Ppaynrodepa T.e. MOAETh OOIYYEHHS INOBEPXHOCTH IUIOCKOW BOJIHOH. 31ech
HE0OXOIMMO paccMaTpUBaTh MPUOTIKEHUE MPOMEXKYTOUYHON 30HBI (MeXAy 30HaMu DpeHens u

®paynrodepa).

h, mja

v

Pucynok 3 - I'eomempuueckue coomHouleHus npu pacnpocmpaneHuu 01H 8 NPOMENCYMOUHOU 30He

B pesynbrare wuccrnenoBaHUs XapaKTepa pacHpoCTpaHeHWs cUrHaina TexHonornii 4G B
Pa3IUYHBIX Cpeax ObUIN PACCMOTPEHBI:
e VYcioBus
e Pexunm PPB
e Monenn
e Twurm coTsl
A Taxxke OBUIM TOCTPOEHBI TpaUKM MAKCHMAJIbHOTO pagiyca COThl W IUIAHWPOBAHHE
MOKPBITHS 30HBI 00CITyiBaHuUs Ha nporpamme MathCad.
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B xonme naHHOl paboThl OBLT COBEpIIEH aHAINW3 TEOMETPUYECKHX COOTHOIICHUH 10
pacrpoCTpaHEHHUIO BOJIH B IIPOMEXKYTOUHON 30HE B YCIOBUAX FOpPOJia U MOCTPOEH rpaduk.

Jlnist uccneioBaHus paclpoCTpaHEHHs] CUTHANIA HY)KHO CIIepBa M3y4YUTh JaHAmadr, a Takke
IIPOMEKYTOUHBIE 30HbI IPUOIVKEHUS.

B 3anaue pagnonnanuposanus MC 4eTBepTOro moKojaeHus U 00JIbIIe JOJDKHBI IPUHUMATH BO
BHUMaHHME NEPEOTPAKEHUsI U MHOIOJIY4EBOCTb, a TakkKe AU(DpaKIUOHHBbIE cocCTaBistomue. B
HACTOSIIIMKA MOMEHT OHO SIBJISICTCSI OCHOBHBIM IIPH MOCTPOECHUHM TOYHOW MOIM(UKALUH TOJIE3HBIX
CUTHAJIOB.

JINTEPATYPA

1. Tlomos B.M. OcHoBbl coToBoO# cBs3u cranmapra GSM. — Mocksa: Dko-Tpenas, 2005, 296 c. //
Wutepuer-pecypest, URL: https://www.studmed.ru/popov-vi-osnovy-sotovoy-svyazi-standarta-
gsm_d7961af1593.html

2. IlomoB B.M., Pacnpoctpanenue paanoBoiH B Jiecax. — MockBa: ['opsiyas nuHHS—Tenexom,
2015.-392 c.

3. Teorpaduueckue nHMBOPMAMOHHBIC CUCTEMBI U AUCTAHIIMOHHOE 30HAMpOBaHue // IHTEpHET-
pecypebl, URL: https://gis-lab.info/ga/gvsig.html

4. 1abynun C.H., Jlecnas JI.JI. PacnpocTpanenue paainoBOIH B MOOWJIBHOW CBsi3U. Metoau-
YecKue yKazaHus 1o Kypey “PacnpoctpaneHue paaroBOH U aHTEHHO-(UIEpHbIE YCTPOICTBA B
cucremax MoOmiIbHOU cBsizu”. — Ekarepunoypr: YI'TVY, 2000. — 38 c.

5. Cratbs u3 xypHana «EBpasuiickuii Coro3 Yuenwix» // Wurepuer-pecypcsi, URL: https://
euroasia-science.ru/tehnicheskie-nauki/

OpmanosB A.b.
Forabivny xerexmi: baxTusaposa E.A.
Op TypJi oprasapaa 4G Tapajy cUNIATbIH 3epTTey

Anparna. byn >xobama 4G xenilik TEXHOJOTUACHIH 9p TYpJIi opTajiapja Tapary Herizzepi
CHITATTAITy/Ia.

JKYMBICTBIH TEXHUKaIbIX OOIIriHAe PaJUOTOIKBIH JKEIUIEpIH KaMTy MiHAETTEepl 3epTTeni,
ysuIbl OalyIaHbIC KeNIepiH jKoOaay IbIH KOJIJaHBICTArbl )KOHE 31pJICHETIH oAICTEPIiH Tajlaay KoHe
KyHeney OpbIHIaIbI.

¥snbl GailyiaHbIC JKeIUIEpiHAE PagUOTONKbIHAAPBl TapaATyAblH MaTeMaTUKAJIBIK MOJAEIbAEP]
MeH ajroputMmiaepi kentipinreH. basamsik cranmnusgan (BC) 6acran moowibai cranimsra (MC)
JEHIHT1 kKO AaFbl Keeprilep iiH PaJiOCUTHANIBIH TapalyblHa 9cepl KapacThIPbUIIbI.

Kint ce3gep: MoOwnbHas cranuusi, basoBas cranmms, LTE (Long Term Evolution),
CpaBHUTENbHBIN aHATU3 TPENATCTBUN

Ormanov A.B.
Scientific superviser: Bakhtiyarova Ye.A.
Research on the nature of 4G propagation in various environments

Abstract. The paper considers the ways of propagation of the 4G signal technology in various
environments.

In the technical part of the work some tasks of network coverage of radio waves are
considered, analyses and systematization of existing and developing methods of radio planning of
mobile communication networks are performed.

Methods of mathematical models and algorithms of radio wave propagation in mobile
networks are presented. Various effects of obstacles on the path from the base (BS) to the mobile
(MS) station on the propagation of the radio signal are considered.

Key words: Mobile Station, Base Station, LTE (Long Term Evolution).
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METOAbBI YITIPABJIEHUA ABUKXEHUEM BECIITMJIOTHOI'O JIETAJIBHOI'O
AIIITAPATA B BO3JYIIHOM ITPOCTPAHCTBE

Annomayus. Badicneiiwas 3a0a4a 6030YWHO20 MPAHCNOPMA - M0 obecnedeHue OOCHYNnHOCMU
MPAHCNopma, HeobXo0UM0o20 OISl UX IKOHOMUHECKO20 U COYUATLHOSO PA36UMUSL 8 OMOAIEHHbIX PESUOHAX
cmpanvl. JJaHnas 3a0a4a 60310M4CeHA HA HAUOOLee BANCHbIE COYUAIbHBIE CE2MEHMbL CNPOCd - MECMHbIIL
6030VUIHBLIL MPAHCNOPM, ABUAYUOHHBIE PAOOMbL 8 UHMEPECAX IKOHOMUUECKUX CEeKMOpPO8, A MAKice HA
chepy HexomMMepuecKko2o UCNONb308AHUSL 2PANCOAHCKOU ABUAYUU - DECUOHAIbHYIO KOMMEPUECKVIo epadic-
OAHCKYI0 asuayuio, KOmopast OOJNCHA (DYHKYUOHUposamsv 6 obwell asuayuu. B oannoii pabome 6yoem
nPeoCcmaesiena 8aiCHOCHb U MemoObl YAPABICHUsL OBUICEHUEM OECRUIOMHO20 IemalbHo20 annapama. Bulia
NPOAHANU3UPOBAHA pasHuya puiHka Oecnunomnozo annapama 6 CLIA u Kasaxcmawne. Paccmompenvl
2N1a6Hble NPOOIEMbl YRPAGLEHUS OBUNCEHUEM DECNULOMHO20 IeMAIbHO20 Annapamd.

Knroueswvie cnosa: 6ecnunomuulil iemaivHolil annapam, 6030YutHoe CyOHO, YNpasieHue, CUCmemd.

Baxkneiiias 3a1aya BO3AYIIHOTO TPAHCIIOPTa - 3TO OOeCreueHne JOCTYIMHOCTH TPaHCIoPTa,
HEOOXOIUMOTO JJISI MX SKOHOMHUYECKOTO M COLUAIBHOTO Pa3BUTHS B OTAAJICHHBIX pPETHOHAX
cTpanbl. JlaHHas 3ajada BO3JIO)KEHa Ha Haubojee BaKHBIE COIMANBHBIE CErMEHTHI CIpoca -
MECTHBIN BO3IYIIHBIA TPAHCIIOPT, aBUAIIMOHHBIE pa0OThl B MHTEPECAX IKOHOMHUYECKUX CEKTOPOB, a
Takke Ha chepy HEKOMMEPUYECKOTO HCIIONBb30BAHMS TPAXKTAHCKOW aBUAIIMM — PETHOHAJIBHYIO
KOMMEPUECKYIO TPa)XTaHCKYIO aBHAIIMIO, KOTOpasi TOJKHA (DYHKIIMOHUPOBATH B 00IIel aBuanuu. B
JTAaHHOUM paboTe OyaeT MmpeacTaBlieHa BAKHOCTh M METO/IbI YIIPABJICHHS JIBIDKCHHEM OECITUIIOTHOTO
JETANLHOTO ammapara. beila mpoaHanu3upoBaHa pa3HUIlA phIHKA OecruinoTHOTro ammapara B CIIA
n Kazaxcrana. PaccMmoTpeHbl TnaBHblE MNpoOJeMbl YIpaBiI€HUS IBUKEHHEM OECHHIOTHOTO
JIETaNbHOTO arnmnapara.

Ha ceromusmnuii 1eHb TpUOPUTETHAS 3a/1a4a PETUOHAIBLHON aBUAIMU - 00eclieueHne CBSI3U
MEXIy LEHTpaMU OTAAJICHHBIX HACEJICHHBIX MYHKTOB, BO3AYIIHOE CYJHO KOTOPOTO SIBISETCA
OCHOBHBIM, MPEUMYIIIECTBEHHO €IMHCTBEHHBIM JOCTYITHBIM WHCTPYMEHTOM. DTH PETHMOHBI UMEIOT
0oJbIIoe 3HAa4YeHHWE Mpu O00eCleYeHUH MaTepHalbHBIX pecypcoB Kazaxcrama u co3naHumn
SKCIOPTHOTO CHIPHEBOr0 MOTEHIMAIA.

becriunotueiii neranpubiil anmapat (BIIJIA), BoeHHBIN JeTanbHBINA anmapar, yrnpaBiseMblid
ABTOHOMHO JHCTAHIIMOHHBIM VIPABICHHEM WIM W TeM W JPYTUM W HECYIIMA JaTYhKH,
1[eeyKa3aTenu, HacTynaTellbHbIe OOSMPUITAChl WK JICKTPOHHBIC MEPEIaTINKH, TP IHAZHAYCHHBIS
JUISL TIOMEX WM YHHUYTOKECHMSI BPAKECKUX Lelied. becnuiioTHble eTaTelbHbIE anmaparbl, HE
OOpEeMEHEHHBIE JKHIaKeM, CHCTEMaMHU >KH3HeoOecmeueHus U TpeOoBaHHSAMH 0e30MacHOCTH
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KOHCTPYKIUU MHJIOTHUPYEMBIX JIETATENBbHBIX amiapaToB, MOTYT OBITh YAWBHTEIHHO A((HEKTHUB-
HBIMH, Tpejuiaras CyIIECTBEHHO OOJbIIYI0 JAJIbHOCTh IOJIETa U BBIHOCIHWBOCTH, Y€M SKBHBa-
JIEHTHBIE MUJIOTUPYEMbIE CUCTEMBI.

Hecmotpss Ha TO, 4TO C MOMOIIBIO HEYNPABISEMBIX CHUCTEM KOHTPOJIHPYEMbIe OOBEKTHI
MOKHO pa3MeliaTth Ha OOJBIINX PACCTOSHUSX (PACIIUPEHHBIX 00BEKTaX), MOKHO KOHTPOJIUPOBAThH
TEXHUUYECKOE COCTOSIHHE 00BEKTOB U X 0€30MaCHOCTb, (QYHKIIMOHHUPOBAHHE.

Onnako, B Hactosiiee Bpemsi npumMeHeHue BIIJIA B rpaxxgaHCKOM CEKTOpe B pELICHUU
HEKOTOPBIX TEXHUYECKHMX U OPraHU3alMOHHBIX BOMPOCOB, 0€3 KOTOPBIX MOCTOSHHOE HCIIOJb-
3oBanue BITJIA neBo3moxno [1, 56 c].

OcHoBHbIE TTPOOJIEMBI CBSI3aHBI C UCHOJB30BAaHUEM BO3YLIHOTO MPOCTPAHCTBA, pacIpene-
JICHUEM JIhara3oHa 4actot s ynpasnenus BIUJIA u nepenayeit madopmaiuu ¢ 60pTa Ha 3eMITIO U
Hao000pOT.

Taxxe rinaBHoi npoOinemoit B obnmactu npumeHeHus BIUIA sBnsercs nomyueHue craryca
OECIUIOTHUKOB.

becnimnorueie nerarensubie anmapatsl (BIIJIA) Bce wamie WCIONB3YIOTCS B PAa3THMYHBIX
o0JacTaX NpUMEHEHUs KaKk B BOCHHOM, TaK W B TPaXIAHCKOW cdepax. DTH TPHUIOKEHUS
BKJIFOYAIOT, HAIIpUMEp, HAOIIOCHIE, PEKOTHOCIIUPOBKY, IUCTAHIIMOHHOE 30HIUPOBAHKE, OOHAPY-
KEHHE 1eJiel, MOrpaHuYHOe MaTPyIUPOBaHUE, MOHUTOPUHT UH(GPACTPYKTYPHI, a3p0POTO-CHEMKY,
MIPOMBILIEHHBI KOHTPOJIb U HEOTJIOXKHYIO MEAMIMHCKYIO MOMOUIb. TpaHCIOPTHBIE CPEACTBA,
KOTOpPhIE MOJXKHO CYHTaTh AaBTOHOMHBIMH, JOJDKHBI OBITh CIIOCOOHBI MPUHUMATh PEIICHUS U
pearupoBatb Ha coObITHs 0€3 mpsMoro BMemarenbcTBa uenoBeka [l1]. EcTe HekoTopele
(dyHIIaMEHTAJIBHBIC ACTIEKThI, KOTOPBIC SIBJISTFOTCSI OOIIMMHM JJISI BCEX aBTOHOMHBIX TPaHCIIOPTHBIX
CpeICTB. OTH acCHeKThl BKIIOYAIOT B CeOsl CIOCOOHOCTh BOCHPUHUMATh M BOCHPUHUMATH
OKPYKAOIIYIO CPey, aHAITM3UPOBATh BOCIIPUHUMACMYIO0 HH(POPMAIIHIO, O0IIAThCS, ITIAHUPOBATH U
MIPUHUMATh PEIIEHUs, a TaKXe JCHCTBOBATh C HCIOJIb30BAHUEM AQJITOPUTMOB YIIPABICHUS H
WCTIOTHUTEIBHBIX MEXaHU3MOB.

DTO CTaHOBUTCS OCOOCHHO BaKHBIM, MOCKOJIBbKY aBTOHOMHBIE BITJIA HaunmuaroT paboTtaTth B
TPaKIaHCKOM BO3IYIITHOM MPOCTPAHCTBE, KOTOPOE MUCIOIB3yeTCS IPYTUMU BO3AYITHBIMH CYJIaMHU.

BIUIA, He sBastomuecs BO3IYIIHBIMU CYyJIHAaMH, HE MOJJIEKAT PETHCTPallUd B peecTpe
BO3JIYIIHBIX CYJOB U HE UMEIOT cepTU(UKaTa O PETUCTPAIIMU B IKCIUTYaTalIMOHHONW TOAHOCTU. ITO
HEBO3MOXHO, M UM HE€ HYXHO IMOJYYUTh pa3pelieHue Ha MCHOJIb30BAaHUE BO3IYIIHOIO
MIPOCTPAHCTBA. DTO MOXKET MPUBECTH K CAMBIM TSDKEJIBIM MOCIEACTBUSIM. Y CTPOHCTBO, CIIOCOOHOE
neTath Ha BbICOTE 4 KM cO ckopocThio 250 kM / 1 maccoi okono 100 kr, MOXeT BbUIETETh 0Oe3
paspenieHuss Ha KCIOJb30BaHUE BO3AYIIHOTO MPOCTPAHCTBA, TaK KaK MO KIACCH(HUKAIUA OHO
SIBIIIETCS MOJIETIBIO PAIMOYIIPABIIEMOro. B aToM ciydae HEOOXOAMMO OPraHU30BaTh pa3pelleHHbIE
MEpBI, a HE 3alpeniaronue.

B cooTBeTcTBUU C AEHCTBYIOLIUM 3aKOHOM JIPOHBI UMEIOT BUJl aBUALMH, I€ "APOHBI" MOTYT
CYLIECTBOBAaTh 3aKOHHO. JTO 3KcrepuMeHTanbHas asuanus. Jpyrue crpanst (CHIA, Epoma)
TaKXKe CIEAYIOT TakuM ke oOpazom. B »aToil obmacTu wuMeeTcss MHOTOJIETHHH OMBIT TIO
IKCIUTyaTalliy BO3MYIIHBIX CYJOB, a TaKK€ BO3MOXXHOCTH KOHTPOJISI TEXHUYECKOTO COCTOSTHHSI.
[Tocne monmydeHust craryca BO3AYIIHOTO Cy/IHA B paMKaxX 3KCIEPUMEHTAIbHOW aBUAIUH, TICA MOKET
HCIIOIB30BaTh BO3AYITHOE IPOCTPAHCTBO B COOTBETCTBUHM C JICUCTBYIOIIMMH TIpaBuiamMu. KoneuHo,
Bce BITJIA moyKHBI OBITh 3aCTPaxOBaHbl OT MPUYMHEHHS Bpe/ia TPEThUM JuiaM [2, 96 c].

Ha Oopty camoneToB MOJDKHBI HaxXOIWUTHCS TPAHCIIOHIEPHI, COOTBETCTBYIOIIHNE BCEM
tpeboBanusiM BIIJIA B nmanHOW 30HE. JIETUYMKHU-TIOAMBIIICYHUKH, HE MPHUTOAHBIE IS HOIICHUS
o0opyIOBaHUsA, MO TPEIBAPUTEIBHBIM 3asgBKaM MOTYT JIeTaTh Ha CIENUAIbHO BBIICIEHHBIX
y4acTKax C JUIMTEIbHBIM YBEAOMIICHUEM.

Bce opranuzanuu, 3aHMMAarONIMECs peryinpoBaHueM ucnosb3oBaHus BITJIA B Bo3mymiHOM
npoctpancTBe KazaxcraH, UMEIOT IENbIO JTOCTIKEHHE YPOBHS O€30MAcHOCTH IOJETOB JIFOOOTO
BITJIA, cooTBeTCTBYIOMIErOo YpOBHIO Oe30omacHOCTH MmojeToB. C 3TOH IEJbI0 HEOOXOIUMO
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pa3paborarh TexHHUeckue TpeOoBanus s BIIJIA, cmocoOCTByroIUe BBIOJHEHHIO JaHHOTO
3amanus. B mocnenHue rojapl akTUBHO TNPUMEHSIOTCS BOWCKA BOCHU3MPOBAHHBIX CaMOJIETOB,
MMO3TOMY B PAa3JIMYHBIX YCJIOBHSIX HEJIb3sS HCKIIOYUTH OIBIT, MONYyYEHHBIH MPU DKCIUTyaTAIlHH.
Hao0opoT, yunTsiBasi, 4TO LENU U 33/a4d MPUMEHEHHsS] OCCHMJIOTHBIX TPAHCIIOPTHBIX CPEICTB B
TPaXJTaHCKOM CEKTOPE 3HAYUTEIHHO OTIMYAIOTCS OT BOCHHOOOS3aHHBIX, HEOOXOIMMO IMPHUBJICYD
BOGHHBIE CHIIBI K pa3paboTKe TeXHuUecKuX TpedoBanuii Kk BITJIA.

CornacHo oreHkaMm aHaauTUKOB Euroconsult, npousseaenusiM B 2016 roay, o0bEM phiHKa
BBIITYCKa, YCIYT U Peaan3alliy yIaJICHHO MUJIOTHPYEMbIX BO3ayHIHbIX ammapatoB (RPAS) B CIIIA
k 2020 roxy BeipacTeT 10 $26 Muip, uTo Ha MOPsI0K OoJbiie mokazareneid 2016 roga ($1 mup).

Ta6anna 1 - Onenka IMHAMMKH PbIHKA OecniiioTHOrO noJiera B Kasaxcrane nu CIIIA

20
15
10 m 2016
m 2020
5 -
O -
CLLA KasaxctaH

Takum oOpa3oM, MOXKHO OTMETUTh, uTO NpuMeHeHue BIIJIA B BO3aylHOM MpPOCTpaHCTBE
Heo0XxoanuMo. Peiickl BO3AYIIHOrO CyJgHa BO3MOYKHBI NPH YCIOBHUU BBIIOJHEHUs TpeOOBaHMH K
MOJIYYEHUIO M PETUCTPALUU CepTHU(HUKATa JETHOH TOJHOCTH. DTO MOXKHO CJelaTh Kak 4acTh
NpakTHYeCKoi aBuarmu [3, 75 c].

OcHoBHbIE MeTOABI yIIpaBieHus JBHkeHueM BITJIA:

1. Oneparop py4HOro ynpapieHHs MOKET MPOU3BOJUTH OJHOPA30BbIE KOMAH/IbI YIIPABICHUS
JETHBIM KOMIUIEKCOM («pa3BOpPOT», «IIOBOPOT», «yCTAHOBKA», «CHIDKEHUE», «TOPU30HTY,
«TocajiKka» u jp.). Bo3MOXHOCTb nepeaud KOMaHIbl MOXKET ObITh 3a0JIOKMPOBAaHA B CIEAYIOIINX
Cllydasx: mepejgada Mmpeaplaylield KOMaHabl €lle He 3aBEpIleHa; COBPEMEHHOE COCTOSIHUE JIETHOTO
KOMILJIEKCAa HE IO3BOJISIET MepelaTh 3Ty KOMaHAy (HampuMmep, B PEXHUME «IOBOPOT HAIpPaBO»
KOMaHJ1a «TIOBOPOT BJIEBO» HE MOXKET OBITh JOCTYITHA).

2. Omnepatop ynpaBieHUs Ype3BbIYAHBIMU CUTYAIIUSIMH MOXKET MPEAJIOKUTH JIETHOMY KOMII-
JIeKcy Jro0ble ynpaBieHueckrue KoMaH bl. JIrob6ast komaH1a MOKeT ObITh IPEJCTaBI€HA BHE 3aBUCH-
MOCTH OT COBPEMEHHOI'O COCTOSHUS JIETHOTO KOMIUIEKCA U JOCTYIHOCTH, MOATBEPXK-AAIOIIETO
JOCTaBKY IPEbITyIeld KOMaH/IbI.

3. Komanga makpoca UMeeT 4eThIpe MaKpoca YIpaBIeHUS: 10 WIM HUXKE 3aJJaHHOI BBICOTHI;
YCKOpPEHHUE WM TOPMOKEHHUE 3aJaHHOW CKOPOCTH; pa3BOPOT (Pa3BOPOT) B 3aJaHHOM HAIllpaBJICHHH;
O60koBOW MaHeBp (3Mes) ¢ OOKOBBIM OTKJIOHEHHeM. [locie mpeacTaBieHHs KOMaHJIbl Makpoca
CHUCTeMa YIpaBJICHHUS AaBTOMAaTHYECKH CO3/1aeT Habop pa3oBbBIX KOMaHj (Mporpamm), BbIIOJI-
HSIOIUX 3a/1aHNE, U KOHTPOJIUPYET UX Pa3BUTHE.

4. B pexxume aBTOMaTHUECKOIO YIPAaBJIEHUS CHCTEMa aBTOMAaTUYECKU cO3qaeT Habop pazo-
BBIX KOMaHJl (mporpaMm), obecrieunBaroninx mnpoxoxjaeHue bIIJIA B onpeneneHHOM HarpaBieHHH.
Bo Bpems nosera cucrema koHTpoiaupyeT oTkiaoHeHue bIIJIA Ha mapumipyre m peryaupyer mpor-
pammy BITJIA Takum oOpa3om, 4TOObI OHa BEpHYJa €ro B MapLIPYT, €CJIM IMpeesibHble 3HaUeHUs
npessiaioT [4, 102 c].

Urak, cnenaem BeiBoA. KOHTpOb 32 0€30MaCHOCTBIO B HACTOSIIEE BPEMSI OYE€Hb BaXKEH. JTO
3aBMCHUT OT YBEJIMYEHHUS BO3IYIIHOTO ABM)KCHUS U TSHKECTH ITOCIEACTBUM aBapuid. I MOBBIIIEHUS
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3q)(beKTI/IBHOCTI/I CUCTCMbI YIIpPaBJICHUSA BO3AYIIHBIM JIBHXXCHUCM HCOGXO,Z[I/IMa OIITUMHU3aA A
CYIIECTBYIOIIUX (DYHKIMUA YNpaBJICHHS IS KOHTPOJISE 0€30IacCHOCTH KOHTPOJIMPYEMBIX MOJIETOB.
JJis 3TOTO AOKHA OBITH BO3MOYKHOCTH OBICTPOTO KOHTPOJISI COBPEMEHHOTO YPOBHS 0€30MacHOCTH
MIOJIETOB C UCIIOJIb30BAaHUEM COBPEMEHHBIX METOJI0B 00pabOTKH WH(MOPMAIIHH.

IIpu pacdere omepaTUBHOHN OILIEHKH YPOBHS OE30MACHOCTH TIOJETOB B HACTOSIIEE BpPEMS
JIOJDKHA HKCIOJIb30BaThesl OoJiee MoApoOHas WH(OpManus O JBWKCHUM BO3AYIIHOTO CyTHA M
CTPYKTYpE YIPABIIEMOT0 BO3IYIIHOTO MPOCTPAHCTBA. TakkKe BBIIEISACTCS HECKOJIBKO 3aad:
OlLlIEHKa YpOBHS 0€30MacCHOCTH MpPHU IOJIETE 10 MapUIpyTaM, BEJICHUE TaKCH B 30HE IMOAX0Ja, MPH
B3JIETe M TOCAAKE, B 30HE a’pojpoma. 3ajaya pa3paboTKH MPAKTUYECKH MPUEMIIEMBIX CXEM WU
MaHEBPOB I 000MX BO3AYIIHBIX CYIOB, KOTOPBIC PEHIAIOT BO3MOXKHBIC KOH(MIMKTHBIC CUTYAIUH,
OUYeHb BAXKHA JUTsSI 0OecrieueHs: 6€30MacCHOCTH BO3YIITHOTO BHKCHHUS.
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Jdye KeHiCcTirinjge yimkbIlchbI3 YIIY annapaTbhbIHbIH KO3FAJBLICHIH 0acKapy aaicTepi
AHaaTna. Oye KOJNIriHIH MaHbBI3Jbl MIHACTI-CMIMI3IIH IIaJFail eHIpJEepIHIe OJapablH
HSKOHOMMKAJIBIK YKOHE QJIEYMETTIK JaMybl YIIIH KaKETTl KOIIKTIH KOJDKETIMALIITTH KaMTaMachI3 eTy.
byn MiHAeT cypaHBICTBIH HEFYpPJbIM MaHBI3Jbl ONEYMETTIK CErMEHTTEpiHE - KEepPriulKTi Jye
KOJIITiHEe, SKOHOMUKAJIBIK CEKTOpJIap MY/AJIECIHIET] aBHAIUSIIBIK KYMBICTapFa, COH/Iai-aK a3amar-
TBHIK aBHALUSHBI KOMMEPIMSIIBIK eMec MaijaiaHy calachblHa-)KalIbl aBUAIIHUA/IA dKYMBIC 1CTeY1 THIC
OHIPJIIK KOMMEPIUSIIBIK a3aMaTThIK aBHAIMSFa JKYKTENreH. By JKYMBICTa YIIKBIIICHI3 YIINY
anmnapaThIHBIH KO3FAJIBICHIH 0aCcKapy IbIH MaHBI3IBLUIBIFBI MEH o/IicTepi YChIHBIIATHIH Oomaabl. AKII
rieH Ka3akcTaHHBIH VITKBIIICHI3 aliapaThIHBIH POHK alfbIpMAIIbUTBIFGl TATaH b ¥ IIKBIIICHI3 YIITY
anmnapaThIHBIH KO3FaJBICHIH 0AaCKapyIbIH OacThl Mocemnenepl Kapalbl.
KinT ce3aep: nmunoTchI3 yiy amnmaparhsl, 9ye KeMecl, Kyiie, 6ackapy

Yussup B.1.
Scientific superviser: Bakhtiyarova Ye.A.

Methods of controlling the movement of an unmanned aerial vehicle in the airspace

Abstract. The most important task of air transport is to ensure the availability of transport
necessary for their economic and social development in remote regions of the country. This task is
assigned to the most important social segments of demand-local air transport, aviation works for the
benefit of economic sectors, as well as to the sphere of non-commercial use of civil aviation-
regional commercial civil aviation, which should function in General aviation. In this paper, the
importance and methods of controlling the movement of an unmanned aerial vehicle will be
presented. Was analyzed the difference hnca unmanned in United States and Kazakhstan. The main
problems of motion control of an unmanned aerial vehicle are considered.

Keywords: unmanned aerial vehicle, aircraft, control, system
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CPABHUTEJILHBIN AHAJIN3 METOJAUK OHEHKHN KAYECTBA
MOBHWJIBHOU CBA3HU

Annomauyusa. B cmamve npedcmasienvl pasiuyHvle MemoOuku U OCHOBHblE NAPAMEmpuvl YCye
MobunvbHOU césazu. [lpugedenvi ocHO8Hble mMpeOoGanus U Kpumepuu O1s AHAIU3A KA4ecmed CesA3U U 8
OanvHeluem YIyyuleHus.

Knroueswle cnosa: memooura, mooenb, OYeHKd Kauecmead, Kauecmeo peyu.

BBenenue

PazButue otpaciau CBsi3M OCYIIECTBISETCS MO HECKOJBKUM HAIpaBICHUSM, OCHOBHBIMHU H3
KOTOPBIX SIBJISIOTCS 0OECTI€UeHHE JOCTYITHOCTH JJisi HACEICHUS YCIYr CBS3U U TOCYIapCTBEHHBIX
yCIyr B DJIEKTPOHHOM BHUJE MyTeM YCTpaHEHHUs IU(POBOrO HEPAaBEHCTBA, pacUIMpeHHE HOMEHK-
JATypbl YCIYT CBSI3U, CTUMYJIUPOBAHUE Pa3BUTHS MHPPACTPYKTYPHI CBSI3M U MH(PO-KOMMYHHUKA-
[IMOHHBIX TEXHOJIOTHH, TMOJAECpKAHUE YCIOBHH JOOPOCOBECTHON KOHKYPEHIIMH, B YaCTHOCTH,
MyTEeM JIMKBUJIAIIUUA «MOOUIIBHOTO paOCTBay.

OpaauM #3 BaXXHEWIIMX HAMpaBICHWM Pa3BUTHUS OTPACIH CBSI3U SIBISETCA OOEcleueHHe
YAOBJIETBOPEHHOCTH MOTpPEOUTENIeH KaueCTBOM YCIYT CBS3H M BO3MOXKHOCTH OCO3HAHHOTO BBIOOpa
MOCTABIIMKOB yciuyT. [list peanu3anuu JaHHOTO HaIpaBJICHUsS HEOOXOAUMO OOECHEeUUTh pelleHue
3a/1a4 yMpaBJIeHUs] KAYECTBOM CBSI3H.

Heo0xomuMocTh pa3imMyHBIX METOAMK OIEHKH OOYCIOBIIEHA CIOKHOCTBIO U MHOTO(AKTOpP-
HOCTBIO 33Jla4y YIPABJICHUS KA4eCTBOM CBSI3U, pa3HOOOpa3ueM BO3MOXKHBIX IMOXOJIOB MX pean3a-
[[UH, IAPOKUM CIIEKTPOM MOCTOSHHO PAa3BUBAIOIIUXCS TEXHOIOTUN U 000pyIOBaHUSI.

B nmanHO# cTaThe MpOBEEH aHAIN3 PA3IMYHBIX METOJIUK U MapaMeTPOB B OIICHKE KauecTBa
MOOUITEHOM CBSI3H, C TIOMOIIIBIO TaHHBIX METOAUK CYIIECTBYET BO3ZMOXKHOCTh YIIYYITUTh OCHOBHBIE
napameTpbl MOOMIIBHOW CBSI3H.

Metoauka SERVQUAL

PaccmarpuBaemas Hmwke mozaenb «SERVQUAL» (ab0peBuatypa ot «servicequality» wmm
«KauecTBO YCIIYI'M») SBIISE€TCS YACTHBIM CIIydaeM CTaTUYeCKOro aHaiu3a Jaud@y3rnoHHBIX
baccoBckux mozeneil. Pazpaborannas yuensimu Ilapazypmanom, beppu u 3eiitxanm B 1985 roay
KOHIEMIMS CEpPBUCHOrO KauecTBa (MoJenb 3aayMaHa M peaju30oBaHa JJis OLEHKU MOTpedu-
TEJIbCKOTO YPOBHS YCIyT), MOJy4YHja HauOoJblliee BHUMAHHE HCCIENOBATENe — NMPAKTUKOB U
YYCHBIX, 3aHUMAOIINXCS BOIPOCAMU Pa3pabOTKH TOBAPOB U YCIIYT, MOCJE TOT0, KaK Ha e 06a3e ObLT
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paspaboran (temu xe ydeHbIMH) MeToll «SERVQUALY, BoipaxkeHHblil B anroputme «OxugaHue
Munyc Bocnpustue» (Expectation — Perception, P — E).

BocnpusitTue B HacTosimield METOAMKE paccMaTpUBAETCs KaK 3aMepeHHOe MOTPEeOHTEIhCKOe
OTHOILIEHHE K PEabHO CO3JaHHOMY U BOCIIPUHMMAEMOMY TOBapYy.

ba30BbIi1 anropuT™, BBIBISIOIINAN «CTEIEHb KayeCTBA TOBApa», OTPAXKAIOLIUKA KOHLEILIHIO
«SERVQUAL» MOXxeT OBITh OTPa)KEH CIEAYIOIIMM YPAaBHCHUEM:

SQi = ZVVj(Pij—Eij) !

rae SQj — BocnprHUMaeMOoe KaueCTBO CTUMYIIA ]

K — KOJIM4eCTBO aHAIM3UPYEMBIX aTpUOYTOB;

W; — BecoBoii paktop aTpubdyTa;

Pjj — co3nqaHHOE BOCIIPUATHE CTHMYJIA | 10 OTHOLICHHMIO K aTpulyTy j;

Eij — oxunaemslil ypoBeHb 1 aTpHOYTA |, KOTOPBIH SABISIETCS HOPMATHBOM CTHMYJIA .
B tabnuue 1 mokazansl ocHOBHBIE CTUMYIIBI B cTanaapTe «SERVQUAL».

Ta6auna 1 — OcHoBHblIe cTUMYJIbI B cranaapre «<SERVQUAL»

HaumenoBanue [lepeBox — pacuirdpoBKa MOHATUS CTUMYJIA
OCHOBHBIX CTUMYJIOB

TANGIBLES

«SIBCTBEHHOCTD, OCA3AEMOCTh, MATECPHAITBHOCTDY - OTPAXKAET, HACKOJIBKO SBCTBCHHA
U OCsi3aeMa OT/Ja4a OT MOJTy4aeMoil yCIyTH

«J1OCTOBEPHOCTD, HAJISKHOCTDY - OTPAXKAET, HACKOJIBKO JOCTOBEPHBIMH U
RELIABILITY HAJICKHBIMH MIPECTABIIAIOTCS MOTPEOUTEIIO YBEPEHUSI OTHOCUTEIIHHO
NPEeOCTABIISIEMOH YCIIyTH

«OTBETCTBEHHOCTh, COCTOSTEIBHOCTDY - IOKA3bIBAET, KAK MOTPEOUTEINh OLICHUBAET
CTENEeHb OTBETCTBEHHOCTH, MOJIKPEIJICHHON aJIeKBaTHOM COCTOSTEIBHOCTBIO.

RESPONSIVENESS

«YBEpEHHOCTh, 00ECHEYEHHOCTDY - IIOKa3bIBAET, HACKOJIBKO KOMIIETEHTHO JIUIO
ASSURANCE ’ ’
OCYIIECTBIISIOIIEE YCIYyTY

<<CO‘-IVBCTBI/IG, MNPOHUKHOBEHHUE» - OTPAKACT, HACKOJIBKO TOHUMACMbI HYKJIbI
HOTPEOHTENS

EMPATHY

Onenka KayecTBa CUTHAJIA

3a kauecTBO mnepenaBaemMoil peun B cucremMe GSM otBewaer napamerp RXQUAL, xotopsrii
CBSI3aH C NPOLICHTOM HENpaBWIBHO JeKOoAUpoBaHHBIX ¢peiimoB (Frame Erasure Rate - FER) u
nporeHToM ommmbounbix O6ut (Bit error rate — BER) u BbIpakaeTcs B CIEAYIONIMX EAWHUIIAX,
Tabaune 2:

Taoauna 2
3nauenne RXQUAL BER (%) FER (%)

0 x<0.2 x<4.5
1 0.2< x<0.4 45< x< 8.5
2 0.4< x<0.8 8.5< x<12.5
3 0.8<x<1.6 12.5< x<16.5
4 1.6<x<3.2 16.5< x<20.5
5 3.2< x<6.4 20.5< x<24.5
6 6.4< x<12.8 24.5< X
7 12.8< X 24.5< X
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Hwxe, B Tabnuue 3 mpuBeneHbl cooTBeTcTBUS 3HaueHuid napamerpa RXQUAL u cootBerct-
BYIOILME UM CyOBEKTHBHBIE ONMCAHUS KauecTBa IepeaBaeMoi peun.

Ta6auna 3
3nauenne RXQUAL OxunaeMoe KauyecTBoO, IepeIaBaeMoe 1o pedu
bes mepeckokoB | C mepeckokamu

0 YacToTe 0 YacTOTe

0-3 0-3 OTnu4HOE Ka4eCTBO: peyub nepenaéres 6e3 NCKaKEHUH W
MOYTH 0€3 NCKaKEHHH

4 4-5 Xoporiee Ka4ecTBO: Ka4eCTBO PEYH yIOBIETBOPUTEIEHO C
MPUCYTCTBHEM MaJIOr0 KOJMYECTBA HCKaKCHUHI

5 [TpuemiieMoe KauecTBO: pedub pazInuiMa, C IPUCYTCTBUEM
HEKOTOPOT0 HANPSDKEHHS, HHOT/IA TPeOyeTCsl TOBTOPEHUE.

6-7 6-7 [T1nox0e KauecTBO: Ka4eCTBO PeUr OTBPATHTEIBHOE, IJIOXO
pasuvaeTcsi peyb OT MOMEX

Ounenka kayecTBa peun

[ToMmrMo kadecTBa CHUTHaJa HEOOXOIMUMO H3MEPSATHh IOMOJHHUTENBHBIM TapamMeTp OLEHKU
kauectBa peunt — SQI (Speech Quality Index). ITpu BeIUKCICHUN TAaHHOTO MapaMeTpa YIYHUTHIBACTCS:
nporeHT oumbouneix Out (BER), mpoueHT HempaBuibHO aexomupoBaHHbIX (peiimoB (FER),
HCIIOJIb3YEMbIH PEUCBOM KOJEK, aKTUBAIlHs OMIMU mpepbiBucToi nepenaun (DTX - Discontinuous
Transmission) u x3ua0Bepbl. [IpU OCYIECTBICHUU XIHIOBEPOB KAYECTBO PEUM YXYALIACTCS, TaK
KaK 4acTh peueBbIX KaJpoB Tepsercs. [loTeps peueBbIX KaJIpoB MPHU OCYIIECTBICHUU XIHIOBEPOB
He oTpaxaercs Ha mokazaHmsax RXQUAL, tak kak BO Bpemsi XdHIO0BepoB mi3Mmepenne BER ne
MIPOBOJIATCHL.

3ak/roueHue

Takum 00pa3oM MOXHO 3aKIIOUUTh, YTO OLIEHKA IOKa3aTelell KadecTBa OOCITYXHBaHHUS
SBIISICTCS BaXHBIM aCIEKTOM B (OPMHPOBAHWU CETH MOOWIBHOW CBs3u. W3yumB pa3nuvHbIe
METOAMKH, MOXKHO C/IeIaTh aHAJIN3 Ka4eCcTBAa MOOMIILHOM CBSI3U B Pa3INYHBIX CETHX.

OCHOBHOW TpPYIHOCTBIO SIBJISETCS YNAJICHHOCTh M TsDKeNnas IMPOXOAUMOCTh B JlalbHUE
pernonbl. Ho ¢ TMOMOIIBIO COBPEMEHHBIX TEXHOJOTHH, KOTOpBIC MO3BOJSIOT YyIAJCHHO WIH C
MIOMOIIBIO CaMMX I10JIb30BaTeNel MOKHO 3TOT MPOLECC YIPOCTUTh.

PasBuBas u paspabarTbiBasi HOBbIE METOJMKH, MOXXHO HAMHOTO YIIYYIIMTh KayeCTBO MPEI0C-
TaBJISIEMBIX YCIYT U YJOBJIETBOPEHHOCTh MOJIb30BATENIEH.
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INVTAT®OPMA UHTEPHETA BEH_!JEI‘/'I JJIA MOHUTOPHUHT' A
OKPYKAIOIEHU CPEJBI

Annomauusa: B smou cmamve npedcmasnen cnocod cosoanus naamgopmur loT, cocmosawuii u3
0ecnpoBOOHbIX CEHCOPHBIX V3108 HA OCHOGe Ycmpoucme Arduino, wmosa Raspberry Pi, xomopuwiil
obecneuusaem cemesoe NOOKIIOUEHUE 011 CEHCOPHBIX Y3108, U CeMEBbIX NPUNOHCEHULL, UCNONbIVIOUUXC OJA
cOopa OaHHBIX U UX BU3VATLHORO NPEOCMABIeHUs KOHEYHOMY NOb308amenio uepes geb-unmepghelic unu
MOOUNBbHOE NPUNOJICEHUE.

Knioueevie cnosa: mexnonoeus LPWAN, LoRaWAN, Arduino, Raspberry Pi.

BBenenue

Texnonorus LoRaWAN ucnonbs3zoBanach Ajs MOAKIIOUEHUSI CEHCOPHBIX Y3JI0B K 00JIaYHOMY
MIPUIOXKEHUIO OJarogapsi psiiy NpeUMYIIECTB, TAKUX KaK JaJbHOCTb CBSI3U U HHEPronoTpediieHne
[0 CPAaBHEHUIO C KOHKYPEHTHBIMH TE€XHOJIOTMSIMU. Cero/iHs CyIIECTBYET MHOMXECTBO Pa3JIMUHBIX
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texHosoruu, Takue kak ZigBee, WiFi, LTE, LoORaWAN wucnons3yembIx A KOHTPOJIS KadecTBa
Bo3ayxa.Poct MHTepHeTa Bemieil yCMIUT TEHSHIMIO PA3BUTUS 3TUX TEXHOJIOTHII [1].

Texnonorus LoRaWAN

LoRaWAN - sto texHonoruss LPWAN, ocHOBaHHas Ha NpUHLHUIIE KOJUPOBAHUS CUTHAJIOB
LoRa. 3ToT npuHIMN KOAWPOBAHUS CUTHAJIAa OCHOBAH HA TEXHOJOTUHU PACUIMPEHHOTO CIEKTpa, U
CBSI3b BKJIIOYEHA [0 HECKOJBKMM KaHalaM C pa3iu4HbIMH Ko3(dduuumentamu pacmmpenus. OH
ONTUMU3HPOBAH AJIS Meperayr HeOONbIINX 00bEMOB JaHHBIX cO cKopocThio oT 0,3 x6ut/c 1o 50
kOut/c. LORa obecnieunBaeT aganTUBHYIO CKOPOCTH INEpeNadyd AAHHBIX M BBIXOJHYIO MOIIHOCTH
neperaTymKa.

OCHOBHBIMHU XapaKTEPUCTUKAMU 3TOU TEXHOJIOTHHU SBISIFOTCS:

- CIIOCOOHOCTh PabOTaTh Ha OONBIIUX PACCTOSIHUSIX MEXKIY YCTPOICTBaMH, IOATOMY pajnyc
JEHCTBUS YCTPOMCTB B TOPOJCKUX YCIOBUSX KojieOiercs oT 2 A0 5 KM M OKOJIO 15 KM B CeNbCKOMN
MECTHOCTH B YCJIOBHSIX ONTUYECKOI BUAUMOCTH;

- HU3KO€ SHEpPromnoTpedieHue, Npu KOTOPOM OJHO KOHEYHOE YCTPOHCTBO MOXKET padoTaTh
MecsIaMy, J1aXe roJlaMu, MUTasiCh OT OJHOTO AJIeMeHTa OaTapeu;

- OUeHb BBHICOKHUH YPOBEHBb O€30MAaCHOCTH, TaK KaK IOJIHAS CBSI3b 00ECIEUMBACTCS OT Havyaia
JI0 KOHIIa C MCTIOJIb30BaHueM mudpoBanus AES-128.

YcerpoiictBa LORaWAN paboTtaioT B HENUIIEH3UPOBAHHBIX OOJACTSIX PaJMOYaCTOTHOTO
cnekrpa ISM (mpomblnuieHHOCTh, HayKa U MeaunuHa). [lomb3oBaTensMm paspenieHo padoTaTh Ha
yactorax 433 MIn, 868 MI'n u 915 MI'u, yrto perynupyercs HOPMAaTHBHbIMM aKTaMH B
3aBHCUMOCTH OT perroHa. CKOpOCTh Mepeiaun JaHHBIX 3aBUCUT OT BBIOPAHHOM IIMPUHBI IOJIOCH U
kod(hduLMeHTa pacIupeHns, a TaKkKe MIUPHUHA MOJIOCHl KaHala MOXeT cocTaBisaTh 125 kl'm, 250
k' mm 500 kI,

¥Y3abl 1 1LTI03

Knmnenrtckue y3ibl OCHOBaHBI Ha!

- [Tnardopme Arduino Pro Mini;

- JaTYMKax Ui u3MepeHus pU3nyecKux BeJNYMH,;

- npuemonepenarankax RFM95 [4].

RFMO95 - sTo nmpuemonepenaTyuk, KOTOPbIi 0OecrieunBaeT CBEPX/AaIbHIOK CBSI3b U BBICOKYIO
ycroiunBocTh K momexaM. OH XxapakTepusyeTrcs O4YeHb HHU3KAM DHEPromnoTpeOsIeHHuEeM,
HEOOJIBIIMMH pa3MepaMud M IIMPOKUM JIMAma30HOM CBSI3M, YTO JIeJaeT €ro 4pe3BblYaiiHO
MOJIXOSIIUM IS CTIONIb30BaHMsI B CEHCOPHBIX CeTAX ¢ OarapeiHbIM muTaHueMm. Ha pucynke 1
nokazan RFM95, cxema momxmouenus mpuemonepenaromiero moayiass RFM95 u Arduino Uno
(R3). Moaynb uMeeT BCTPOCHHBIN JaTYMK TEMIIEPATyphl, HU3KOYPOBHEBBII JETEKTOp Oarapew,
KOPOTO MOXHO CUHTBIBaTh ypoBeHb NpuHUMaeMoro curHana (RSSI) u otHomenue curnan / mym
(SNR). CBs3b ¢ MUKPOKOHTPOJUIEPOM JOCTUTACTCS C oMoIbio nHTepdeiica SPI B momymyriekc-
HOM pexxume. Arduino Uno sBnsiercss BEAYIIMM YCTPOWCTBOM, a MpPHUEMONEPENArOIIUi MOIYIb
RFMO5 sBisieTcst BeIOMBIM yCTPOMCTBOM.

LentpanpueiM y310M cetn LORaWAN siBisiercs koMMyHUKanmoHHBIM nuto3 [5]. Ero
OCHOBHBIMH (YHKIHSMHU SIBIISTIOTCSI OOECIICYCHHE Tepeadd JaHHBIX MEXIy y3JaMH JaTdhKa U
npuioxxenueM. 111103 B 3ToM mpoekTe ocHOBaH Ha Kommblotepe Raspberry Pi 3 u paguomomyne
IMST iC880a. DToT MOIyah MMEET BO3MOKHOCTH JEKOAMPOBATH J0 8 HE3aBHCHMBIX ITOTOKOB
JAHHBIX OJHOBPEMEHHO Oe3 MX BIHMSAHUSA JpYyr Ha japyra. J(adbHOCTH CBS3M 3TOTO MUII032
COCTABJISIET HECKOJIBKO KM B TOPOACKON MECTHOCTH M JI0 15 KM B CEITbCKOM MECTHOCTH.
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Pucynox 1 - Cxema nookmouenus npuemonepeoamuyuxa RFM95

PeanusoBannas CCHCOpPHAas CE€Thb

Ha pucynke 2 mokaszaHa peaqu30BaHHAas apXHUTEKTypa CEHCOPHOU ceTH. CEHCOpHBIE Y3JIbI
MONTy4YaroT JaHHBIE O: TEMIIepaType BO31yXa, aTMOCHEPHOM [aBJICHUHU, BIAXHOCTH BO3JyXa,
KayecTBEe BO3/1yXa, YPOBHE OCBELICHHOCTU U YPOBHE YJIbTPa(HOIETOBOIO U3IYUEHUs. DTH TaTUUKU
BBIOpaHbl B MEPBYIO OYepedb IMOTOMY, YTO OHHU HEMOCPEICTBEHHO NPUMEHUMBI K OONbIIOMY
KOJIMYECTBY IOJIB30BATEIEH U MO3BOJISIIOT HAM OTCIIEKHMBATh I1apaMeTPhl OKPYKAIOUIEH Cpenbl, HO
M000M JpYroil NaT4MK MOXET OBbITh JIETKO PEaJTu30BaH C HCIIOJIb30BAHUEM COOTBETCTBYIOIIEH
O6u0IMOTEKH IPOrpaMMHOTr0 obecrieueHus. B 3TOM npoekTe Mbl UCTIONIb3YEM CIEYIOIUE TaTUUKU:

- Bosch BMP 280 st uamepenus Temreparypbl, aTMOC(PEPHOTO JaBJICHUS U BBICOTHI;
- BH1750 nns u3mepeHust BHEIIHETO OCBEIIEHUS;

- AM2302 (DHT22) mist usMepeHust BIaKHOCTH U TEMITEPAaTypbl BO3AyXa.
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Pucynok 2 - Peanuzosannas cemu nepedauu dannwix LORa
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CTopoHHUE TPHIOKEHHS MOJYYalOT JaHHBIE O COCTOSHUU OKPYXKAOIIEH cpelbl ¢ cepBepa
00pabOTKM ¥ XpaHCHUs JAaHHBIX, NPUBOAAT HMX B COOTBETCTBHE C MPHUHATBIMH B PETHOHE
CIMHUIIAMHA WM3MEPEHHST W OTOOpaKaloT KOHEYHOMY IIOJIb30BATEII0 KAaK B BHJIE CYMMapHOH
UH(OPMAIIMU CO BCEX CTAHIIMIA, TaK U MO KaXKIOW CTAHIIUU B CETH OT/ICIBHO.

B sTOM mpoekTe MBI HCHOAB3yeM OHiaiiH-Tutatopmy myDevices Cayenne s BH3yasu-
3alMy JAHHBIX, IMOJYYCHHBIX C CEHCOPHBIX y3JI0B [7]. DTa miardgopma MO3BOJSET MOIb30BATEISIM
cobupaTh JaHHbIC ¢ moMoinbkio miardpopmer The Things Network BusyanbHO MpHBIEKaTEIEHBIM
o0pa3zom yepe3 BeO-CalThl MM OeCIJIaTHbIE MOOMIIBHBIC TIPHIIOKEHHSI, KOTOPBIE MOYKHO 3arpy3UTh
B Apple Store unmu Google Play Store.

BriBox

B xozxe BbINOIHEHUS JAHHOTO WCCIIENOBAHMS OBUIM MPOAHATM3UPOBAHBI COBPEMEHHBIC
TEXHOJIOTHH B oOjacTu cOopa, mepenadyd U oOpaOOTKH JaHHBIX. BbUI ciaemaH 0030p CTaHAapTOB
OpraHM3alfy CeTel Nepenadn JaHHBIX, U JJaHa OIEHKA WX MPUMEHUMOCTH B Cepe IKOIOTHISCKOTO
MOHHUTOpHHTa. Pe3ynbrarom mnpoBeAEHHONW pabOThl cTajdl MNPOEKT paciupsieMod MIaThOpPMBI
MOHUTOPHUHTA COCTOSIHHS OKPYXKAIOIIEH CPE/Ibl.

OnucaHHbIe B JAHHOW CTaTh€ TE3UChI TOKA3BIBAIOT, YTO Kak KoHlenusa «HTepHera Bemein»
B IIEJIOM, TaK U PEATU3YIOLIUE 3Ty KOHIENIUIO TEXHOIOTUA MOTYT HAMTH HIUPOKOE TPUMEHEHUE B
00J1aCTH OTCJIC)KMBAHUS COCTOSHUS DKOJIOTHH. VX WCIONIb30BaHWE MPUBEAET K CO3JaHHIO0 CHCTEM
MOHHUTOPHHTA OKPYKAIOIIEH Cpeasl HOBOTO ITOKOJICHUS, WMCIOIHUX OOJIBIIOE KOJIHYECTBO
W3MEpPUTENbHBIX Y3J0B, U MpPH 3TOM OOJAJAIONMX HU3KOM CTOMMOCTHIO pa3BEpPTHIBAHUS WU
obciyxuBanus. [loBceMecTHOE BHEIPCHHE JAHHBIX PEIICHUH MO3BOJIUT MOBBICUTH HHTCHCHBHOCTh
cOopa JaHHBIX, YTO IMOJIOKUTEIBHO CKaXETCS Ha MX TOYHOCTH M JOCTOBEPHOCTH, TaK KaK CTaHET
BO3MOJKHBIM OTCJIC)KMBAHWE TMHAMHKUA U3MEHEHUSI COCTOSHHS OKpYy»karoiei cpenbl. CoOpaHHBIE U
HAKOIUICHHbIE TaKMM 00pa3oM JIaHHbIE MOTYT HMCIIOJb30BaThCsl B KAUE€CTBE OJTHOTO U3 MCTOYHHUKOB
“H(pOpMAIIUK TIPH TOCTPOCHUU PA3TUYHBIX AHATMTUYECKUX CEPBHCOB, OPUEHTHPOBAHHBIX KaK Ha
MacCOBOI'O MOJI30BATENS, KEIAIOUIEro y3HAaTh O TEKYIIEM COCTOSHUM SKOJOTUU B MECTE CBOETO
MPOKUBAHUS, TaK U HA aJIMUHUCTPALIUIO TOPOJOB U MOCEIKOB, UMEIOIINX BO3MOXKHOCTh BIIUATH Ha
00BEM U XapaKTep BPEIHBIX BEIOPOCOB C MPEANPUATUN, HAXOASIIUXCS B UX 30HE OTBETCTBEHHOCTH.
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UCCJEIOBAHUE IIU®POBBIX TPAHCIIOPTHBIX CETEM CBA3H

Annomauus. B cmamve npedcmagneno uccredosanue yupposvix mMpaHcnOpmHwbIX cemell Ces3u,
OCHOBbL NIAHUPOBAHUSL YUPDPOBHIX MPAHCNOPMHBIX cemell C8A3U U pazpabomxa Mmononocuu yugpposvix
MPAaHCnOPMHBIX cemell CEA3U.

Kntouegvie cnosa: sonoxonno-onmuveckue aunuu ceazu (BOJIC), sonnosoe mynbmuniekcupoganue,
NPONYCKHASL CHOCOOHOCHb, UHMESPATbHAS ONMUKA.

HenpepsiBHO BO3pacTaroiiue MOTPEOHOCTH OOIECTBa B BBICOKOCKOPOCTHBIX M HAJEKHBIX
cUCTeMax rnepenayr UHPOpMaluu OO0YCIOBWIM Pa3pabOTKy U CO3JaHUE BOJIOKOHHO-ONTHYECKUX
muani cBs3u (BOJIC) u pa3BuTHEe METOJOB ONTHUECKON 00pabOTKH U mepeaaun HHGOpMaIuu Ha
OCHOBE HOBEWIIHMX JOCTUKEHHM OMNTOAIEKTPOHUKHA, BOJOKOHHOW W WHTErPaJbHON OINTHKH.
WuTerpanpHas ONTHKA IMpHU3BaHa CHITpaTh Ty JK€ POJb IO OTHOLICHMIO K 3JEMEHTHOW 0aze
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OITO3JIEKTPOHHBIX CHCTEM Tepefadn M o0paboTkM HH(OpMAIMM, KaKyl ChIlpajga MHUKpPO-
JIEKTPOHUKA, 3aMEHUB B MH()OPMAIIMOHHONW TEXHUKE OOBEMHbIE MOIYIPOBOJIHUKOBBIE IPUOOPBI.
CoBepIIeHCTBOBaHUE TPOIIECCOB HHTEIPAIIMH MPH pa3paboTKe ONTHUYECKUX YCTPOUCTB U CHCTEM U
CO3JIaHHE ONTORJIEKTPOHHBIX M ONTHYECKUX MHTerpanbHbiX cxeM (OHC) nias BBICOKOCKOPOCTHBIX
BOJIC 1 noiaHOCTBIO ONTHMYECKUX CETEH CBA3M IO3BOJIAIOT MEPEHTH Ha KAYECTBEHHO HOBBIM
YPOBEHb pa3BUTHsI TEXHUKHM M ammaparypsl cucreM cBs3u. l[lostomy paspaborka OUC u
HCCIIEIOBAaHUE BO3MOKHBIX MX IPUMEHEHHH B COBPEMEHHBIX ONTHYECKUX CHUCTEMAX CBSI3U U
BbICOKOCKOpOCTHBIX BOJIC, 6e3ycinoBHO, SBIAIOTCS akTyanbHbIMH [ 1, 2, 3].

[TocTrostHHO pacTymiuii cmpoc, Kak Ha OOBIYHBIE Tele(OHHBIE YCIYTH, TaK U HOBBIC BHJIBI
YCIIyT CBSI3U, BKJIIOYas yciayru MIHTepHeT, NpebsaBiIseT HOBble TPEOOBaHUS K COBPEMEHHBIM CETAM
CBA3M M KauyecTBy IpefocTaBisieMblx yciayr. C  Apyroil CTOpPOHBI, COBEpIIEHCTBOBAaHUE
TEJIEKOMMYHHUKAI[MOHHOTO 00OPYAOBaHHUS U Pa3BUTHE HA 3TOM OCHOBE COBPEMEHHBIX CETel CBA3U
MIPUBOJUT K YCJIOXKHEHHMIO IpOLecca MOCTPOEHUSI TaKUX CETeH W 3HAUUTENIbHBIM KallUTaIbHBIM
3aTparaM Ha MX CO3JaHue U MOCIEIYIOLIYI0 3KCIUTyaTaluoo. B cBsA3u ¢ 3TUM BOIIPOCH! pa3paboTKu
METOAMK IIJIAHUPOBAHUS, ompeneneHuss 3(p(HEeKTUBHOCTH M CPOKOB OKYIIAEMOCTH IUIAaHHPYEMOU
CeTU MPHUOOPETAIOT 0COOYI0 aKTyaJbHOCTh U 3HAYUMOCTH IIPU MOCTPOCHUU COBPEMEHHBIX ceTei
CBSI3U Pa3IMYHOTO MaciTada.

Llenpto JaHHOM cTaTbM SABISETCA HUCCIEAOBaHUE LU(POBBIX TPAHCIIOPTHBIX BBICOKOCKO-
POCTHBIX CeTell U KOpPIOpPaTUBHBIX CETeH CBS3M Ha OCHOBE MHXEHEPHOH HH(PPACTYKTYphl
anekTposHepreTuk - BOJIC Ha BO3AYIIHBIX JIMHUAX 3JIEKTpONEpenaud, a Takxke pa3zpaboTka
ONTUYECKUX MHTEIPAIbHBIX CXEM M YCTPOMCTB MHTETPAJBHOM M BOJOKOHHOM ONTHUKH U
ONTUYECKUX CUCTEM U CETEH CBS3H.

B pesynbrare OblaM HMccaeI0BaHbl MPUHIMIIBI INIAHUPOBAHUSA U Pa3BUTBI METOABI IIOCTpOE-
HUSl TPAHCIOPTHBIX U KOPIIOPATUBHBIX CETEW HA OCHOBE MHTETpallMM TPAHCIOPTHOM CETH U ceTei
JIOCTyIIa Ha CETEBOM U allapaTHOM YpOBHE M MHXKEHEPHOU MH(PPACTPYKTYPHI FINEKTPOIHEPTETUKU
- BOJIOKOHHO-ONTHYECKUX JIMHUN CBSI3M HA BO3AYIIHBIX JMHUIX AJIEKTPO-TIEpEelayH, MpeaycMmar-
pHUBarOIME PAa3BUTHE U COBPEMEHHBIH YpOBEHb MX JKCIUIyaTallMM U OOEeCleYHBAOIIUE CYILECT-
BEHHOE TOBBIIIEHNE KO3()PHUIEHTa TOTOBHOCTHU CETH.

JIUTEPATYPA

1. Aname M. Bsenmenune B Teopuro ontudeckux BodHOBOAOB. Ilep. ¢ anrm./Ilox pen.
N.H. Cucaksana. - M.: Mup, 1984. -512 c.

2. AnekceeB E.b. Oco0eHHOCTM TEXHHYECKOH OSKCIUTyaTallud BOJIOKOHHO-ONTHYECKUX CHUCTEM
neperayv U cereil CMHXPOHHOM HM@poBoil uepapxuu. YuebHoe mocodbue. - M.: UIIK npu
MTVYCH, 1999. -183 c.

3. AnekceeB E.b. [IpHHIHUIIBEI TOCTPOCHHUS M TEXHUYECKOH SKCILTyaTalluu (POTOHHBIX CETEH CBSI3H.
Yyebnoe nocodue. - M.: UIIK npu MTYCH, 2000. -69 c.

KakcbuibikoB A.M.
Fouibivu skerexui: Jlanpoaes A.M.-M.
udpablk KeJdikTik 0allJIaHbIC XKeJIiJIepiH 3epTTey

Anjaarna. Makanaga CaHIbIK KOIIKTIK OallaHbIC KEIUIEpIH 3epTTey YChiHbUIFaH. CaHIbIK
KOJIIKTIK OalIaHbIC JKENUIEPiH XKocnapiay Heri3epi koHe MUQPIbIK KOTIKTIK OaiiaHbIC Keminepi-
HiH TOTIOJIOTHSCHIH JaMBITY.

Kiar ce3mep: TanmbIKTHI-ONTHKANIBIK OaillaHBIC >KeNijepl, TONKbIHABIK MYJIbTUIUIEKCHUHT,
OTKI3y KabineTi, OIpiKTIpUIreH ONTHKA.

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
114



[ | NHO®OKOMMYHUKAIIMOHHBIE CETU U KUBEPBE3OITACHOCTD [ |

Zhaksylykov A.M.
Scientific superviser: Dairbayev A.M-M.
Research of digital transport communication networks

Abstract. The article presents a study of digital transport communication networks.
Fundamentals of planning of digital transport communication networks and development of
topology of digital transport communication networks.

Key words: Fiber-optic communication lines (VOLS), wave multiplexing, bandwidth,
integrated optics.

Caenenus 00 aBTopax:

Jaupbaes Aaun6aii Mancyp-MatputaunoBud, PhD, accucrent-npodeccop kadeaps
«PanuoTexHuka, SMEKTPOHUKA U TEJIEKOMMYHHUKAIIUN MexXayHapoJHOro YHUBEpcuTeTa nHhopma-
LMOHHBIX TEXHOJIOTUM.

KakcpuibikoB  Asmmep MajJukoBHY, MarucTpaHT I[E€PBOrO Kypca CIEHHAIbHOCTU
«KOMMYHHMKAIIMY 1 KOMMYHUKAIMOHHBIE TEXHOJIOTUM.

VK 621.396.67

OpazakoBa A.H.
MexayHapoIHbIH YHUBEPCUTET UH(OPMAILIMOHHBIX TEXHOJIOTHI
Anmartel, Kazaxcran
Hayunsiii pykoBogutens: baxtusiposa E.A.

O MOBBIIEHUU U OIIEHKE KAYECTBA YCJIYTI COTOBOU CBsI31

Annomauusn. B cmamve npedcmagiienvl 0CHOBHbIE MemOObl OYEeHKU KA4ecmed YCiye COMOGol Ces3U.
Tpusedenvl enasnvle mpebo8anust u XapaKmepucmuKky mecmuposanus Kauecmea npedocmasisieMoul yeiyeu
COMOBLIMU ONPAMOPAMY, d MAKIHCe NOOPOOHO ONUCAHA HENOCPEeOCMBEHHA NPOYedypa mMeCmuposanus Ha
Kaxfcowlll U0 ycuye.

Knwuesvie crosa: comosas cenzv, mpapux, abonenm, Humepnem, mobuivnas cmanyus, maum-
@peiim, SMS-coobwenue, unmepnem-opaysune, ceanc, 8pems 3a0epiHCKu.

VYcroitunBoe W cOaJlaHCHPOBAHHOE pA3BUTHE OTPACIM CBSI3W HEPAa3phIBHO CBSI3aHO C
yBEJIIMYEHUEM KOIMYeCTBa a0OHEHTOB W MPEIOCTaBIsEMBIX ychyr. JlJis pelHKa COTOBOW CBSI3U 3Ta
TEHJCHIIHsI 0COOEHHO aKTyalbHa - C OJTHOM CTOPOHBI CYIIECTBYET OOJbIIas 3aHHTEPECOBAHHOCTD CO
CTOPOHBI abOHEHTOB B IMOJIYUYCHHUH HOBBIX YCIYT, a, C )Ipyl"OI\/’I - OIr'poOMHas KOHKYpPCHIUA MMoATall-
KHBAeT OIEpPaTopoB MOCTOSSHHO BHOCUTH HOBBIC MPEANIOKEHHUS Ha PHIHOK CBI3U. COBpEMEHHBIH
YPOBEHb pPa3sBUTHA pPBIHKA YCIyr COTOBOI CBsA3H, KAQYCCTBCHHBLIC HW3MCHCHHA B CPCACTBAX U
crocobax TpPeIOCTaBIEHUSI YCIYyT, IOBBINIEHHE O0BbEMa M MHOTOACHEKTHOCTH WH(OpMAINU,
HUPKYJIUPYIOLIEH B CETAX COTOBOM CBSI3U, BBIIBUHYJIU MPOOJIEMY COBEPIIEHCTBOBAHUS CHCTEMBbI
OILICHKH Ka4eCcTBa YCIYT COTOBOW CBSI3M, BO MHOTOM OIPEAETSIONIEH CTeEeHb pean3alui KOHKY-
PEHTHBIX MPEUMYILECTB OIEpaTOpaMU COTOBOWM CBsI3W. B 1ensx CoXpaHEHHs KOHKYpPEHTO-
CIIOCOOHOCTH OCHOBHBIE YCUITUSI OTIEPAaTOPhI HATIPABIISAIOT HA TOBBIIICHHE Ka4ecTBA OOCTYKUBAHUS
U yBEIMYCHHE CpoKa oOOCTy)KMBaHUs a0OHEHTOB B CETH, Oylarojaps NPUMEHEHHIO OCOOBIX
MPOrpaMM JIOSTTBHOCTH, CO3/AaHUA S()(PEKTUBHONW CHUCTEMBI MPOJBUKECHHS CYIIECTBYIOUINX U
HOBEUIINX JOINOJIHHUTEIBHBIX YCIIYT coTOBOH cBsa3U. IIoBEIIIIEHNE KaduecTBa yciayr COTOBOI CBSI3U U
€ro OIICHKa SBISIETCS OAHOW W3 HaumOollee BaKHBIX 3adad Ui ONEPaTOpPOB COTOBOW CBS3W,
0COOEHHO TIPU 3HAYMTEILHOM POCTE W pacmupeHuu cereid. ObecrnieueHne HEOOXOIUMOTO YPOBHS
YAOBJICTBOPCHHOCTHU HOTpCGHTCHCﬁ B BBICOKOKAYCCTBCHHLIX YCIIyTrax COTOBOHM CBSA3M HOCHUT KOM-
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TUIEKCHBIM XapakTep M MPelyCMaTPUBAET CUCTEMY OPIraHMU3aLMOHHO-TEXHUYECKUX M COLMAIBHO-
SKOHOMHMYECKUX MEPONPUITHIA MO NMPUBEIACHHUIO JOCTUTHYTOTO YpPOBHSI KauecTBa YCIYI B COOT-
BETCTBHM C CYIIECTBYIOIIMMH, 3apOXKIAIOMIMMUCSH WM MPOTHO3UPYEMBIMU IMOTPEOHOCTAMU
aOOHEHTOB.

W3noxeHHble OOCTOATENBCTBA TMPEAONPEACTIIN aKTYaIbHOCTh HCCIEAOBAHMS IPOOIIEM,
CBSI3aHHBIX C OIICHKOM M yIpaBJIEHUEM Ka4yeCTBOM YCIIYT COTOBOH CBSI3H, U pa3pabOTKy MOAXOA0B K
WX PEIICHHIO.

Onenka kadecTBa OOCHY)KHMBAaHUSA, C TOYKM 3PEHHUS MOJIb30BaTelNs, IOJKHA YYUTHIBATH
YCIYTH, KOTOpbIE B KaKJOW TEXHOJOTMH HMMEIOT BBICOKYIO aKTyaJbHOCTh Ui KOHEYHBIX
0JIb30BAaTEJIeH U MPEIOCTABIIAIOTCS BCEMHU OIepaTOpaMH Ha PhIHKE.

[IpyHrMass BO BHMMAaHHUE 3TOT PYKOBOJSLIMN IPHUHLMI, U B CBETE TEKYIIEH PEAIbHOCTH
CIIEYIOIIME YCIYTH TPeOYIOT aHaIN3a:

1. Yeayru renedonum:

a. ['omocoBas ciyx06a;

2. Ciy:x0a coo01eHuii:

6. SMS - ciy:x0a KOPOTKUX COOOIICHMIA;

3. Cayx06a faHHBIX:

c. Cnyx0a nepenauu ¢aiinos (3arpy3ka / Beirpy3ka HTTP);
1. Uutepuer-6paysep (HT TP Be6-6paysep);

e. CepBuc norokoBoro Buaeo YouTube[1].

[Ipu ouieHKe MPOU3BOAUTEIHHOCTH MOOUIIBHBIX CET€H U YCIYT B 3aBUCHUMOCTH OT CKOpPOCTHU
MIPOHUKHOBEHUSI MOOMIIBHBIX YCIIYT, Pa3HOOOPA3Hsl HCIOIB3YEMOT0 TEPMUHAIBLHOTO 000pYyI0BAHUS
U MIPEIOCTABIIIEMBIX YCIYT, a TaK)Ke CYObEKTUBHON MPHUPOABI KaXKIOTO MOIb30BATENsI HEBO3ZMOXKHO
TOYHO OIUCATh YCIIOBHSI B3aWMOJICHCTBUS KAKIOTO IMOTpeOuTeNs ¢ ceTsiMu. Takum oOpazom,
aHaJIM3 KauecTBa BO3MOKEH TOJIBKO C TIOMOIIbI0 KOMIIPOMHUCCOB M MOJIXO/0B, XOTs M B Ipezenax,
MO3BOJISIIOIIMX PACCMATPUBATh MOJYYCHHBIE PE3YNbTaThl KaK HA/ICKHBIE WHAMKATOPHI OOIIEro
MOBEJICHUS] CUCTEM MOOWIIBHOI CBSI3H, @ UMEHHO B OTHOLICHHH reorpaduueckoro oxaata [3].

Ycayra renedponun

AHanmM3 TOJOCOBOM YCIyTd TMPEACTaBIseT COO0W BO3MOMKHOCTH COBEpINATH BBHI3OB B
TpeOyeMoM KauecTBe. TecTOBbIE BHI3OBBI OCYIIECTBISIOTCS MEXKAY OOOpPYIOBAaHHSIMH MOOHIBHOM
craniuu (User Equipment - UE). Oano u3 UE aBukercst BIOJb M3YYEHHOTO MapIipyTa, a APyroe
UE ocraercsi B OJHOM MECTOINOJIOKEHUH C HAUISKAIIUM (XOpPOLIMM) DPAIHOIOKPBITHEM, C
MHHAMAJIBHBIMH [TOMEXaMH W BBICOKOH BEPOSITHOCTHIO JocTyma. UToOBI pa3peuiuTh 4Yepeayro-
IIAACST 3allyCK TECTOBBIX BBI30BOB, KOTOPBIH MPOUCXOMUT aBTOMATUYECKH MEXIy JIBYMS
3aJIeiCTBOBAaHHBIMH TEPMHUHAJIAMH, TECTOBBIC CEAHCHI HCIOJB3YIOT (DUKCHPOBAHHBIH HHTEPBAI
BPEMEHH IS BBITIOJIHEHHS KaXXIOr0 BBI30BA. B ciryyae cOOsl BBI30Ba CIIEAYIONIMIA BBHI30B
HAUYMHAETCS TOJBKO B CIEAYIONIEM HWHTEpBaje BpEeMEHH. BpeMeHHOH WHTepBall OXBAaTHIBACT,
MIOMUMO CaMOH TIPOJIOJDKHTEIEHOCTH BBI30BA, TAK)KE IMEPHOABI BPEMEHH ISl COBEPIICHUS H
3aBepILEHHsI BBI30Ba, a TaKKe Mmay3y He MeHee 30 CeKyHI MeX/Iy MOCIeI0BaTeIbHBIMHI BBI30BAMH,
4T0OBl TMPEAOTBPATUTH JIIOOBIC CETEBbIE OrPAHUYCHHS, CBSI3aHHBIE C CHTHAJIM3alUeH WIN
yIpaBIeHUEM MOOMIBHOCTBIO.

JImUTenbHOCTh 3BOHKA cocTaBisieT 150 cekyHII, 4YTO MO3BOJISIET OLEHHUTH LENIOCTHOCTh CBSI3U.
KadecTBO 3Byka moodepenHo aHATU3UPYETCs B KaXKIIOM HAIpPaBICHWH, HE3aBUCHMMO OT KOHIIA, C
KOTOpPOTO HavaJcs BbI30B. [lapamMeTpbl /Uit onpeeeHus KadyecTBa roJI0COBOIO CEpPBHCA:

- MPOAOJKUTENBHOCTh TECTOBOTO 3BOHKA: 150 c;
- TecTOBBIN TaliMppeiim: 200 c;
- MaKCUMaJIbHOE BpeMs ycTaHOBJIeHHs Bbi3oBa: 20 ¢ [1].
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Cay:x0a coodumennii
[Tpu onenke kayectBa SMS yciayru TecThl BBIOTHSIOTCS B HACTPOWKAX «BHYTPH CETH JUIS
MOOHJIBHBIX YCTPOMCTB», COOOIICHHS OTIPABJISAIOTCA W 3aBEPINAIOTCS Ha OTACILHOM 000py-
noBaHuM. [ TEXHUKO-YKOHOMUYECKHX IIeNICH OmpeesnsieTcss MepHoa BPEMEHH JUIS JTOCTABKU
cooOmienuii. CooOlieH s, TOCTaBJICHHBIC BHE BPEMEHHOI'O HMHTEpPBaia, CUUTAIOTCS HEYIaYHBIMH
nonbITkamu. [1oBpeKIeHHBIE COOOICHNUS (KaK MUHIUMYM, OJTHOOMTOBAs ONIHOKA) TAKIKE CUUTAOTCS
HEYJauyHBIMU TONBITKaMU. [IOBTOpSIONIUECS MOJYYCHHBIC COOOLICHHUS HE YYHUTBHIBAIOTCS B ILIEJISIX
noctaBku. Kakmoe TecToBoe COOOIIEHHE CBS3aHO C YHUKAIbHBIM HICHTU(UKATOPOM, UYTOOBI
YIPOCTUTh €ro HACHTH()HKAIMIO TpU TpUeMe U HU30ekKaTh JBYCMBICICHHOCTH B OTHOIICHUHU
B3aMMOCBSI3U MEKIY OTIIPABICHHBIMH U TOJYYCHHBIMH COOOmeHUsIMHU. [lomydeHHbIe coOo0mIeHus,
KOTOPBIE CUUTAIOTCS HEACHCTBUTEIbHBIME (KOTOPbIC HE OBUIM OTIPaBICHBl TEPMHUHAIOM
OTIPABUTENS WM KOTOPbIE HE SIBIISIOTCS YacThIO CeaHca TEeCTUpOBaHMs), oTOpackiBatoTcs. C
YYETOM YKa3aHHBIX BBIIIC YCIOBHH TECTOBBIC MapaMeTphl s ciayx0bl SMS-cooOrieHuii uMeroT
CIICAYIOIINE 3HAYCHUS:
-pa3mMep TectoBoro coobmuieHus: 120 CHMBOJIOB;
-MaKCcUMaJIbHOE BpeMs goctaBku SMS: 20 c;
-BpeMsI May3bl MEXy TOCIeI0BaTeNbHBIMU oTIipaBkamu SMS: 60 c;
-Bpems goctaBku SMS: 30 ¢ [3].

Cay:x0a 1aHHBIX

JIns OLEHKH YCIyrd TMepeladyd JaHHBIX B PEXUME paboThl C KOMMYyTalMed IaKeToB
YCTQHABJIMBAIOTCS CEAHCHl NEpeAayd MaHHBIX MEXIy I0JIb30BATEIbCKUM O0O0pY/IOBaHHEM -
cMaprpOHaMH - W CEepBepaMHM HWHTEPHET-KOHTEHTAa. OTH CECCHM BCErJa HAYMHAIOTCS Ha
cMapThoHax.

VcnipTaHus IpOBOJIATCS B CIEAYIOLIEH MOCIe10BaTeIbHOCTH:

1) nepenava daitnos (3arpyska mo HTTP);

2) mpoBepKa 3aepXKKH mepeaaun aaHHbix (Ping);

3) nepenaua ¢aiinos (3arpyska mo HTTP);

4) uaTepHeT-Opay3uHr - cripaBovHas BeO-crpanuia (HT TP BeG-Opaysep);

5) mpocMoTp BeO-CTpaHMII - 00IIeI0CTYITHAs BeO-cTpanuia (mpocMoTp BeO-ctpanuir HTTP);
6) motokoBoe Buaeo (YouTube) [7].

[Tponienypsl BXosa B CHCTEMY W NMPOBEPKH MOUIMHHOCTH CEpBEpa HE CUUTAIOTCS YaCThIO
CEpBUCHBIX TECTOB. Tak Kak COOTBETCTBYIOLIME IPHUBHIETHU JIOCTyNa OOECledYeHbl U TapaH-
TUpYeTCs, 4TO (ailyibl, B€O-CTpaHUIBI U BUJEO JOCTYNHBI HA COOTBETCTBYIOUIMX cepBepax. Ilocie
KaX/101 MOCJIeI0BAaTEIbHOCTH TECTOB U JIaXKe B CUTyallUsX 0OpbIBa COSIMHEHMs], BCE COCTUHEHUS C
TECTOBBIM CEpPBEPOM  OTKIIIOUAIOTCS, KOII-MAMSTh OYHMINAETCS U JeNlaeTcs Tay3a Tepen
BBINOJIHEHHEM HOBOM MOCIIEIOBATEILHOCTH TeCTOB. TecToBas miatdopma He UMEET OrpaHUYESHHBIN
00BEM U BCe anmapaTHBIE U MPOTrpaMMHBIE 00eCTieueHUs! SIBISIOTCS OOIIMMHU B PA3JIMYHBIX TECTaX.
IIpu onenke kauectBa nepenauu ¢aitna (HTTP) nanneie nepenatotrcs B ¢ailibl GUKCUPOBAHHOTO
pasMepa B TE€UYCHHE NpPEIBAPUTEILHO OMPEACICHHOTO IepHoaa BpeMeHH. lcmomb3yercs BbIe-
JICHHBI cepBep M CTaOMJIBHOE COJEPKUMOE, TO €CTh HET KOJMYECTBEHHBIX M KaueCTBEHHBIX
Bapuanuii. TecToBbie (Qaiibl WMEIOT JIBOUYHBIM THI, COCTOST W3 CIy4alHBIX OWTOBBIX
MOCJIeI0BATEIbHOCTEH, KOTOPhIEe HE MOTYT OBITh CXaTbl, © UMEIOT (MIPAKTHYECKH) OECKOHEUHBIN
pasmep.

KonkpeTHple mnapameTpbl JUIs aHaim3a ciyxObl mepemaun QainoB (HTTP Upload /
Download) creayrorue:

- mepuoA nepenayu gaHHeix: 30 c;
- MakcHMaJbHOE BpeMs ycTaHOBKH ceaHca: 30 ¢ [5].

Jlns ouenku mHTepHEeT-Opay3unra (HTTP Web-Browsing) stoit yciyru 3arpykaroTcsi B
BEO-CTpaHUIIBI C JIBYX CEpPBEPOB C pa3lMYHBIM cozepkanueM. OnHa cTpaHHIA JOJDKHA OBITH
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CIpaBOYHAasi BeO-CTpaHUIlA, pa3MElIeHHAs] Ha BBIICICHHOM cepBepe. [pyras ke oOmenoctymHas
BeO-cTpaHHIla — pa3MelEeHHOMY Ha IMyOoau4yHoM cepBepe. OTiauune MeXIy HUMH. CIIpaBoYHas BeO-
CTpaHHIIa COCTOMT M3 CMECH TEKCTa W HW300pakeHUH W HE COJIEPXKUT JHHAMHUYECKOTO
conepxumoro. [lapamerpsl Ay ananu3a uaTepHeT-0paysepa (HT TP Be6-Opaysep) cienyromue:

- pa3mep cripaBouHOU BeO-cTpanutsl: 800 000 GaiiT;

- MaKCHUMaJIbHOE BpeMsi nepenaun BeO-cTpanulisl: 30 c;

- MaKCUMaJIbHOE BpeMs ycTaHOBKHU ceaHca: 30 c.

AHanu3 TPOU3BOAUTEIBHOCTH CIYXKObl MOTOKOBOTO BHAco YOUuTube B 3amaHHOM Mecrte
BKJIIOYAET B €051 BO3MOKHOCTH HACTPOWKHU M 3aBEPIICHUS CEAHCOB, a TAKXKE LIEJIOCTHOCTD CBSA3H.
BusyanbHoe KauecTBO NPUHUMAEMOTO COJEP>KMMOTO OILICHUBAETCS C IOMOIIBIO aNrOpUTMa,
onpeneneHHoro MCD B ero Pekomennauuu. [Tapamerpsl Tecta, UCIOJIb3yeMbIe ISl aHAJIM3a ITOU
CIIy>kObI IOTOKOBOT'O BUJICO, UMEIOT CJICYIOIINE 3HAYCHHUS:

- MPOAOIHKUTENBHOCTh KOHTEHTa: 30 ¢ [6].

MOHHUTOPHUHT TPOU3BOJUTENFHOCTH MOOWIIBHBIX CETEeH SIBISIETCS BCEOOBEMITIOLIUM, UYpe3-
BBIYalHO TOYHBIM W HAJCKHBIM IPOIECCOM, KOTOPBIA MPENoCTaBseT MH(OPMAIMIO O reorpa-
(dbuyeckoM oXBaTe U KauecTBE OOCIYXHBaHUS, NpeAoCTaBiIsieMbIx ormnepatopamu. [loneBbie
WCIIBITAaHUSI C MCIOJB30BAaHUEM TPYII TEXHUYECKHX DKCIEPTOB M ABTOMATUYECKUX CHCTEM
TECTUPOBAHUS, OCHOBAHHBIX Ha JBM)KEHUU MO3BOJISIIOT 0OBEKTUBHO U3MEPATh U TOYHO OMPEEAITh
aHalM3upyemble reorpaduyeckue paiioHsl. Kpome 3T0ro JaHHBIA METO/] MO3BOJISIET aHATM3UPOBAThH
YCIIYTH HE3aBUCHMO OT PabOThI CAMUX CETCH TEICKOMMYHUKAIUNA. W SBISETCS JIyHIIUM METOIOM
JUIS TIPOBEIEHUS TECTOB MPOU3BOAUTEIBHOCTH OMNEpaTopa, TaK KaK OH TapaHTHUPYET, 4TO
WCIIBITAHUS TIPOBOJISITCS B PABHBIX M OJJHOBPEMECHHBIX YCIIOBHUSX IS BCEX.
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Orazakova A.N.
Scientific superviser: Bakhtiyarova Ye.A.
On the improvement and evaluation of cellular communication services

Abstract. The article presents the basic methods for assessing the quality of cellular services.
The main requirements and characteristics of testing the quality of the service provided by mobile
operators are given, and the direct test procedure for each type of service is described in detail.

Keywords: cellular communication, traffic, subscriber, Internet, mobile station, timeframe,
SMS message, Internet-browsing, session, delay time.
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BOIIPOCHI UCITIOJIB3OBAHUA ADAP B CUCTEMAX
CIIYTHUKOBOI'O MOHUTOPHUHI A

Annomauus. B cmamve paccmampusaiomes 0npocyl UCNONb308AHUSA NEPCNEKMUBHBIX HA CE200HAUL-
Huti OeHv anmenn ADAP 6 cucmemax cnymuHukogo2o Moxumopumed. B pabome npusooumcsa ob6obwennas
CMPYKMYPHASL CXeMA AHMEHHbL, A MAKJiCe NPeObABIAIOMC mpebosanus K GHMeHHOU cucmeme Oisi peanu-
3ayuY cucmembvl CHYMHUKO8020 MOHUMOPUH2A 3G UCIOYHUKAMU U3TYYEHUS.

Knwouesvie cnosa: APAP, cnymHukoswiti MOHUMOPUHE, dNeKMpuUyecKoe CKanuposanue, (hazospauya-
menb, UCIOYHUK PAOUOU3TIYHUEHUSL.

BBenenue

B coBpeMEHHOM Mupe, B YCIOBHUSX pPa3BUTUS HOBBIX DPAaJUO-TEXHOJOTHH, 3HAUYUTEIBHO
BO3pAacTaeT YHCIO0 PaguodIeKTpoHHBIX cpenctB (POC), ucmonp3yromux pagno4acTOTHBIN CIIEKTP
(PUC). [lns ocymiecTBiIeHUS] KOHTPOJSA U3IYYEHUN KakKJOro HcTouHuKa paguousnydenus (MPUN)
U OIpEeNeIeHHs €r0 MECTOIOJIOKEHHUS B IPOCTPAHCTBE, HEOOXOAMMO HCIIONIb30BaTh 000pyI0BaHUE
C aHTEHHAMH, KOTOpPbIE MO3BOJMIM ObI: MPOU3BECTH 0030p OKPYXKAIOIIEro MPOCTPAHCTBA, OMNpe-
nenuth HanpasieHue Ha UPU, ncecnenoBars pacnpenenenue P B okpyskaromem MpoCTPaHCTBE.
[lepeuncieHHbIM TpeOOBaHUSIM TNPU COBPEMEHHOM YPOBHE DPAa3BUTHUS AHTEHHOM TEXHUKU Hau-
JydIIuM o0pa3oM YIOBIETBOPAIOT (pazupoBaHHbIe aHTeHHBIC pemeTku (DAP). Cpenrt BO3MOKHBIX
KOHCTPYKTUBHBIX perieHnit ®AP cienyer BBIIEIUTh aKTUBHBIE (ha3UpOBAaHHbBIC AHTEHHBIE PEIIETKU
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(ADAP). B naHHOl aHTEHHOH CHCTEME MMEETCS MHOKECTBO H3JIYYAIOIIUX 3JIEMEHTOB, KOTOPHIC
MO3BOJISIFOT MOBBICUTh SHEPTreTUYECKUM MOTEHIIMAl aHTEHHOM CHCTEMBI, a TaK)Ke MOJIYUYUTh Y3KYIO
JMarpaMMy HalpaBJICHHOCTH IO CPABHEHHUIO ¢ EAMHUYHBIM H3imydatenem. [Ipenmymectsom ADAP
SIBJIIETCS TO, YTO K KaXJIOMY M3JIy4aTesl0 aHTEHHOW PElIeTKH MOIKII0YaeTCs aKTUBHBINA 3JIEMEHT B
BUJIC T€HEPaTopa, YCWINTENS MOLTHOCTH WJIM mpeoOpa3oBarenst 4yacToThl [1]. O600meénnas cxema
A®DAP npuBeneHa Ha pucyHKe | B cOAepKuT B cele:

- cucTeMbl (POPMHUPOBAHUS M YIPABICHHUS MOJOXKEHHEM Jiyda AaHTCHHBI, KOTOpas CO34aeT
HeoOXoIMMoOe pachpesiesieHne aMIUIMTYA U (a3 curHajia B M3Iy4yaTelsaX pelleTKU. JTa chcTeMa
COJIEPKUT HAOOP YCWIIMTEJIEeH MOIIHOCTH, Ha0Op (ha3oBparmiaresneit, a Takke HaOOP COTIACyIOIINUX
Lerieit;

- PpeWeTKH H3Iy4yaresei, KoTopas oOpasyeT amepTypy aHTEHHBl M COCTOMT U3 Habopa
OJIMHAKOBBIX CJIA0OHAIMPABICHHBIX H3JIy4areseil, pacloNokKEeHHbIX OOBIYHO B Y3JIax IMPsSMOY-
T'OJIBHBIN WJIM KOCOYTOJIbHOM CETKU;

- JIeJUTEeNsl MOIIHOCTH, oOecreynBaroiiasi pacipe/ieJIeHle CUurHaia oT o0Iero Bo30yauTens
no BceM kaHanam A®DAP, xapakrepusyemas paboueit yactoroil, KII/I, BbIX0IHO! MOLIHOCTHIO,
CTaOUIIBHOCTBIO XapaKTEPUCTHK U JIp.

> Cuctema usnyyartesnei n

A

¢dasoBpawatenei

v

MpuemHbIn moaynb Mepeaatolmii Moaynb
24 4 A A

Cucrema ynpasneHus 3agatoumin reHepaTop

Nlv4a
A

CUMHXPOHM3aTOP

> Mpoueccop 06paboTKM cUrHanos

Pucynox 1 — Obo6wénnasn cxema ADPAP

IIpumenenne ADAP

AHTenHble cuctembl Ha 0aze ADAP Ha CerogHSIIHUNA NeHb SBISIFOTCS MEPCIEKTUBHBIME, U
HaxoJiT NMPUMEHEHHE B TAaKUX PAJUOTEXHUUYECKUX CHUCTEMax, Kak: PaJuoJIOKalMs W paadoHa-
BUTAITHS], MOOHIIbHAS CBSI3b.

B pabotax [2,3] paccMaTpuBaeTcss BO3MOXHOCTh MCIOJIb30BAaHUSI B KaUECTBE CITyTHUKOBOTO
MOHHUTOPHHTA OJHOTO HHU3KOOPOWTAIBHOTO Majoro kocmuyeckoro ammapata (MKA), xoTopslit
MO3BOJIUT MPOBOJUTH PATUOKOHTPOIL HazeMHbIX MPU, B ToM umcie u ompenensiTe KOOPIWHATHI
Mectononoxenust MPU. J{ns peanu3anuu Takoi CUCTEMBI MPEASIaraeTcs UCIOJb30BaTh HA OOPTY
anTeHHbl THa ADAP. OgHako i JOCTHXKEHHS TaHHOW TEJTH TIPEIBSBIISACTCS sl TPeOOBAHMUINA:

- BO3MOKHOCTH OBICTPOTO (OE€3BIHEPIIMOHHOT0) 0030pa MPOCTPAHCTBA 32 CUET KauaHus Tydei
AQHTEHH 3JIEKTPUYECKUMHU METOAaMH (JIEKTPUUYECKOE CKAaHUPOBAHHUE);

- Y3KH€ Jy4yd B OJHOM HANPABICHUM JIJIsl TOBBILICHUS TOYHOCTHU OIPENENCHUS YIIIOBBIX
koopauHat MPU u mmpokue — B OpTOroHaIbHOM HaIpaBJICHUU;
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- YBEJIMUEHUE YPOBHEH MPUHUMAEMON MOIIHOCTU 32 CYET pa3MEIICHUs] B KaHajaX pPelIeTKH
YCUJIMTENIEH BBICOKOYACTOTHOW SHEPTHUH;

- OCOOCHHO BaXHO TO, 4YTO pacmojoxeHue 3MeMeHTOB B ADAP momkHO o0ecrneuuTh
MIPOCTPAHCTBEHHBII CEKTOP CKAaHUPOBAHUS MO chepUuecKOil MOBEPXHOCTH 3EMIIH.

CoBMmecTHast 00pab0TKa CUTHAJIOB, IPUHATHIX OTACIBHBIMU 3JICMCHTAMH aHTEHHBIX PEIIETOK,
MIO3BOJIUT MOJYYUTh O0Jiee MOJIHYIO U TOUHYIO HHpopMaluio 06 nznyuenuu NUPU.

Cucrema cnyTHUKOBOTO paguoMonutopurra MPU  mo3Bomser oxBaTbiBaTh OoJbIINE
TeppUTOpUHN 3eMHOM moBepxHOcTU (puc.2). MKA, naxonsmuecss B 006JacTH pagMOMOHUTOPUHTA,
peructpupyer UPU u nepecbunaer nanuble 0 koopauHaTtax mectonoioxkenus MPU (mmpora u
JIOJITOTA) B Ha3eMHBIN HeHTp 00padoTku gaHHbIX (LIOMO) [5].

2. S

~

Pucynox 2 - Cnymuuxoseas cucmema paouomonumopunea UPH na 6aze oonoco MKA

3akuouenue. Takum oOpa3oM, aHTeHHbIE cucTeMbl Ha 0aze ADAP Ha ceromHsIIHUI ACHB
o0afafoT OONBIIMMH MPEUMYIIECTBAMH M MOJYYaroT HIMPOKOE PaclpOCTpaHEHHE B PaguoTeX-
HUYECKUX cucTeMax Ojaronapsi BO3MOKHOCTH OBICTPOTO CKaHUPOBAHUS JIy4aMH 30H IMOKPBITHUS.
Heo6xoanmo nposenenue uccineaoBaHuii KoHCTpyKinii ADAP ¢ 11e1p10 yMeHbIIEHUs TabapuToB U
Beca ADPAP, CHI)KEHHS CTOMMOCTH U CIIO)KHOCTH NPOEKTHUPOBAHUS NMpPU OOJIBLIOM KOJHMYECTBE
JJIEMEHTOB AHTEHH.
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CnyTHUKTIK MOHUTOPHHT kyienepinae BOAT naiinanany macesenepi

Anparna. Makanaga Oyrinri kyHi mnepcriekTuBaibl bBDPAT aHTeHHanapblH CIYTHUKTIK
MOHUTOPHUHI KYHENepiHJe Naiianany Macenenepi KapacTelpbiiansl. KymbpIcTa aHTEHHAHBIH
JKaJMbUIaHFaH KYPBUIBIMIBIK CXeMachl KeNTIpUIe/l, COHAai-aK coylie IIbIFapy Ke3/epiHe CIyTHUK-
TiIK MOHUTOPHHT JKYHECIH iCKe achIpy YIIiH aHTEHHAJIBIK )KYHere Tajantap KOHbLIa bl
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The use of APAA in the systems of satellite monitoring

Abstract. The article deals with the use of currently promising APAA antennas in satellite
monitoring systems. The paper provides a generalized structural diagram of the antenna, as well as
requirements for the antenna system for implementing a satellite monitoring system for radiation
sources.

Key words: APAA, satellite monitoring, electric scanning, phase shifter, radio emission
source.
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bencos T.M.
MexayHapOoIHbI YHUBEPCUTET HH(OPMAIIMOHHBIX TEXHOJIOTHI
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UCCJEIOBAHHUE BO3MOXKHOCTEN AHAJIN3A JIAHHBIX IU®POBOM
NNOACTAHIUHU ITYTEM UCIIOJIB30OBAHU A OIITOBOJIOKOHHBIX
TPAHC®OPMATOPOB TOKA

Annomauusa. Pazeumue mexnonocuueckux cucmem 10T aensemcs neusdedxcuvim ¢pakmom, K Komopo-
MY 08UICEMCS HAYUHO-MEXHUYECKUL Npocpecc, OaHHAS MEXHONI02Us AKMYAlbHA 80 8CeX HANPABIeHUsAX, OOHA
U3 HUX 2MO UHMEIeKMYalbHas cucmema 1eKmpochabxcenus. Ilosmomy 0as peanusayuu OAHHBIX
NPOEKmMO8 HYICHA unmezpayus 8 061acmsax cghepvl KOMMYHUKAYUY, UHGOPMAYUOHHBIX CUCEM U CUCHeM
00pabomxu OaHHbBIX.

Kntouesvie cnosa: penetinas 3awuma, nepeoaya OAaHHbIX, G0IHO800, MPAHCHOPMAMOp MOKA,
aghgpexm apades, ananus OaHHbIX.

Bo BpeMeHa OBCEMECTHOTO BHEIPEHUSI MUKPOIIPOLIECCOPHBIX YCTPOUCTB PEJIEHHON 3aLUTHI,
TUTIOCAaMH  KOTOPBIX SIBIISIFOTCS TOYHOCTh W3MEPEHH, J0 CHUX TOp HCHOJB3YIOTCS 3JIEKTpoMar-
HUTHBIE TpaHC(HOPMATOPHI TOKA, MUHYCAMHU KOTOPBIX SBJISETCS OTCYTCTBHE MH(OPMALIUU O TOKE B
NepBble MEPHObl ABAPUMHOIO MEPEXOJHOro MpoLecca, W3-3a TOT0, YTO MOTPEIIHOCTH TpaHC(Op-
Maiuu Toka gocturatoT 90%. B 3TUX yCIoBUAX CUCTEMBI 3aIIUTHI IUOO pabOTaIOT JI0KHO, THOO0 HE
paGoTaloT 10 mNOsBICHUs HHPopMauuu. B cBs3M ¢ 3TUM ObuUIM pa3pabOTaHbl ONTHYECKHUE
tpanchopmatopel Toka (OTT). JlanHbie ycTpoilicTBa B TPaJWIIMOHHOM CMBICIIE HE SIBIISIOTCS
TpaHchopMaTopaMu Toka (MacIITaOHBIMU MPeoOpa3oBaTeIsIMU), @ OTHOCATCS CKOpee K IMepesaro-
MM rpeoOpaszoBareiisaM, MPeoOpa3yoIMM TEPEMEHHBIM WM TOCTOSHHBIM TOK OOJIBIIOTO
MacmTaba B COOTBETCTBYIOIIUI €My H3MEpPUTENbHBIH CUTHAJl WHOTO pojia. DJIEKTPOMAarHUTHBIE
TpanchopmMaTopbl TOKa PabOTAIOT MO 3aKOHY JJIEKTPOMArHUTHOM HHAYKIUH. Ontuueckue TT
paloTaroT MO MPUHIMITY MOBOPOTA IIOCKOCTH MOJSPU3ALUHU JMHEHHO MOJSPU30BAaHHOIO CBETAa B
MOCTOSTHHOM MarHUTHOM tiosie (3 ekt Dapases).

TokoBas mumHa

Pucynox 1
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OpHako Bce Yaile MPOU3BOAUTENH MO TPEOOBAHHUIO 3aKa3YMKA YCTAHABIMBAIOT ONTUYCCKUE
npeobpaszoBarenu uHTepdeiica aas RS-485 wmin BRICOKOCKOPOCTHBIE onTHyeckue mopTel Ethernet.
JlaHHBIE peIIeHHSI TO3BOJISIFOT MCIIOIh30BATh MPEUMYIIIECTBA ONTUIECKIX MEPEIaTINKOB:

- HAJIOKHOCTh KaHAJIOB CBSI3H;

- BBICOKAsI CKOPOCTH IepPEIauu TaHHBIX;

- MOMEXO03aIUIIEHHOCTD;

- IIUPOKAs M0JIOCA MPOITYCKAHUS;

- BO3MOXXHOCTh HCIOJIb30BAaHUS CIIEKTPAIBLHOIO YIUIOTHEHUS (OpTaHU3aIysl MMOJHOIYIIICKC-
HOM CBSI3U C MCIIOJIb30BAHUEM BCETO OJTHOTO BOJHOBOJA);

- O’Kapo0e30MacHOCTb;

- TapaHTHPOBAHHASI MPOMYCKHAsI CIIOCOOHOCTH (MPU MCMOJIB30BAHUU CHHXPOHHOW/ TIE3UOX-
pouHoii rudposoii uepapxuu cetu (SDH/PDH);

- BO3MOXHOCTb CO3/IaHHS MTPOTSHKECHHBIX JIMHUH CBSI3H.

HecMmoTpsi Ha O4YeBHJHBIC MPEUMYIIECTBA, Ui OPraHU3alMU CETH HA OCHOBE ONTHYECKHX
KAaHAJIOB CBS3M TPeOyeTCs CII0KHOE aKTHBHOEC KOMMYHHUKAIIMOHHOE O0OPYTOBAaHHE — ONTHYCCKHE
KOMMYTATOpbI, IIeHa KOTOPBIX B Pa3bl BBIIIC WX TPAJUIIMOHHBIX AHAJIOIOB, YTO OTPAHUYHBACT
IIUPOKOE MPUMEHEHHE ONTHYCCKUX PEHICHHH, TMOBBIIIAOIINX HAJIE)KHOCTh JJICKTPOCHAOKEHUS, a
TaKXKe YIPaBIIEMOCTh YHEProOObEKTaAMH B IIETIOM.

010071000 MB Ethernet

1 1 1 2

O, T;1I0GE
| | Ethernet
4 5 —— 5 —— 5 4
- . |
A ISR Y
AR AR vo CT2 Optical |/
. e
PT1 VO gpicat P12 PT Optical
cT CcT

Pucynox 2 - Apxumexmypa snympunoocmarnyuoruott CCIIH na ocnoge mexuonocuu GPON

KitoueBbIMM acrneKTaMu JaHHOW TEXHOJIOIMH, MO3BOJIIOUIMMH BHEIPHUTh €€ Ha OOBEKTHI
AIIEKTPOIHEPTETUKH, SIBIISIOTCS:

- BO3MOXXHOCTh YCTaHOBKM MOJYJBHBIX KOMIAKTHBIX TPAaHCHUBEPOB B (opmare cTaHAapTa
SFP (Small Form-factor Pluggable) B wmukpomnpomeccopasie peine WIH B  KOHTPOJUIEPHI
npucoenuHenuii (bay-controller) SCADA st opranusanuu kananos csizu CCIIHU;

- KOMITAaKTHOCThH CIUTMTTEPOB ITO3BOJIIET MX Pa3MECTUTh B OTPAHWYCHHBIX MPOCTPAHCTBAX,
BIUIOTh J10 OTceKOB P3A B siueiikax cpeHero HamnpsKeHus;

- (hopMaTOHE3aBUCHMOCTH TTEPeIaBaeMbIX KaJpOB;

- MapuipyTH3alus [aKeTOB peajln30oBaHa B CaMUX MPUEMO-TIEPENAONINX YCTPOMCTBAX,
Onmaronmapst MexaHu3My yrpasieHus: tanasiMu GTC;

Crangapt GPON monmnepkuBaer ciemyromue cCKoOpocTH: Hucxonmsamuii tpapuk (ot OLT)
TpaHciaupyetcst Ha ckopocTtu 1,25 — 2.5 I'6ox, Bocxomsmiuii ot (ONT) — Ha ckopoctsax 0,155-1,25
I'Gon.

Ha puc. 2 noka3ana apxurektypa BHyTpuroactanimonHod CCIIM Ha ocHOBE TEXHOJOTHHU
GPON. B xadectBe ycTpOHCTBa MHPUCOCAMHEHHUS BBICTYIAET H3MEPUTENBHBIH MHOTO(YHKIIHO-
HaJbHBIN KOHTposuiep DHUII-2, mockonbKy OH NPEACTaBISIETCS HAM ONTUMAJIBHBIM BapHaHTOM IO
TEXHUKO-3KOHOMHUYECKUM ITOKa3aTEIISM.
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INPUMEHEHHUE AJITOPUTMOB HCKYCCTBEHHOI'O HUHTEJUVIEKTA J1JIA
OINIPEAEJIEHMSA BYJIJIMHT'A B BUJEOIIOTOKE B CPEJJTHUX
YYEBHbBIX 3ABEJEHUAX

Annomauus. B cmamve npedcmasnena ocnosuas konyenyus paspadomxu 10 0ns onpedenenus
OyLIUH2A 8 8UOEONOMOKE.
Knroueswle cnosa: mawunnoe 3penue, udenmugurayust auya, handrick.

Hacunue u u3/1€BaTeNbCTBO SIBIISIIOTCS JOCTATOYHO CEPhE3HBIMHU MPOOIEeMaMu B HIKOJAX IO
BceMy mupy. Ilo manneiv TOHUCE® [1] Ha 19 aBrycra 2019 roga, nHe meHee 33% y4eHUKOB
[IO/IBEPratoTCsl PU3NYECKOMY HACUIIUIO CO CTOPOHBI OJJTHOKJIACCHUKOB.

Hacunue B mkomax NPUBOAUT K CHIDKEHUIO CAMOOLIGHKH JETeH, YXYIIICHUIO HAaBBIKOB
COIIMAIIEHOTO B3aMMO/ICHCTBHSI, TAKXKEe HEMAJIOE BIIMSHIE HACHIINE OKA3bIBACT HA NICUXUKY peOeHKa,
YTO MOXKET MPUBECTH K YXYIIICHUIO KauyecTBa 3HaHUU. B cTpaHax, B KOTOPBIX pabOTarOT: CUCTEMBI
OTYETHOCTM M MOHUTOPMHIA HACWIMS M 3allyTUBAaHUSA B IIKOJE, MOATOTOBKA U MOJAEPXKKa
yUUTENEeH, MOMOIIb MOCTPAIaBIIUM YYSHHUKAM, YHCIO U3E€BATEIbCTB COKPATUIIOCH MOYTH BIBOE.
Cnenys U3 3TOro, MO>KHO OTMETHTh, YTO pa3pabOTKa IPOrpaMMbl, CLIOCOOHON ONpPENENsTh aKThl
(¢u3MYecKoro HacWiIusl B Y4eOHBIX 3aBEJCHMAX, CHM3MJIO Obl MPOLEHT JeTel, MOJBEepraBIIUXCs
OyJUTHHTY.

Lenbto paboThl Obla pa3zpaboTKa MPOrPaMMHOIO MPOAYKTA, KOTOPBIA CMOXKET HACHTU(U-
LMPOBATh YYaCTHUKOB KOH(IMKTA [0 3apaHee yCTaHOBJIEHHOM 0a3e JaHHBIX y4aluXCs.

B xonme paboThl Hajx MNpPOEKTOM, MbI pa3paboTaqy MHpOrpaMMy, KOTOpas HCHOJIb3YET
TEXHOJIOTHIO MAIIMHHOTO 3peHus [2], uaeHTudukauu aumna [3] ¥ MOCTpOEHUs BUPTYATHHOTO
CKeJeTa yenoBeka [4].

Jnst pa3paboTKu mporpamMMbl ObUT UCIIOJIB30BaH SI3BIK MporpammupoBanus Python us-3a ero
IIPEUMYILIECTB:

® [IPOCTOTA HaIlMCAHUS KO/,
e 0O0JBIIOE KOJTUYECTBO IOCTYIMHBIX OMOTHUOTEK;
®  pPacupOCTPaHEHHOCTS.

Ha pucynke 1 MoxxHO yBHIeTh UHTEp(deElc HallIel TPOrpaMMBbl, COCTOSIIINN U3 5 OJIOKOB.

1 - Ilaneab ynpaBjeHust

31ech MOKHO MEHSTh TMapaMeTphl 0OpaOOTKH - OBICTpasi, HO MEHee TOYHas, U HaoOOpOT.
Takum o0pazoMm mnporpamMma MOXeT OBITh HAacCTpPOEHA 0]l MAaJOMOIIHbIE YCTPOWMCTBA, YTO
MO3BOJISIET YBEJIMYUTH IOCTYITHOCTh UCIIOJIb30BATh €€.

[MTom3yHok 'processing intervals' oTBewaer 3a 4acToTy BBIOOPKM (peiiMa (IO yMOIYaHUIO
CTOWT 3 CEKYHJIbI, HO MBI MOXXEM TTOMEHSTh Ha | WIIU 5 CEeKyHT).

YexOokcsl 'pose estimation' u 'virtual zones' mo3BossiroT mporpamme 6osiee TOYHO ONPEIEIsATh
B3aMMHOE 0JI0’KEHUE OOBEKTOB (IT0 YMOJTYAHUIO 00a BKIIOUYEHBI).

[Tapamertp 'face recognition' orBedaer 3a nanpHeliee pacrmo3HaBaHUE JIUI (IO YMOIYaHUIO
OTKJIIOYEHHO, TaK KaK HE Y BCEX UMeeTCs 0a3a JaHHBIX).
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Il Violence prevention

File

HandRick

Processing intervals

Pose estimation

Virtual zones

Face recognition
i #Waming: detected agressive action

#Trying to check...

# Successfully estimated

# Searching faces In data-base

# Found: Name1 hit llya

#Saving proofs

# Completed

Report list:
2019-12-03 09:23:14 Camera 14 Student names: Name1, llya Student ID’s: 2025314, 2021152

Pucynox 1 — Hnmepdpeiic npoepammot

2 — Bugeomnorok

3nech Mbl OepéM JaHHBIC ¢ KaMep M BBIBOJMM HMX Ha dKpaH. [Iporpamma crocoOHa cama
HAXO/UTh KOJMYECTBO KaMep IO CPEACTBY MOKCKA MOAKIIIOYSHHBIX YCTPOWCTB BBOJA.

3 — OopabdoranHoe poTo

3nech Haia mporpaMmma o0pabaThiBaeT KaXKablii (ppeiiM ¢ mHTEpBaIoM 'processing intervals' ¢
nomoripio alpha pose moaeneii [5].

4 — IIpoBepka Ha yaap

3necs mporpaMma nposepsercs Ha yaap. [Ipoxoaut B 1Ba sTana: nepBblil - UILET HATOKEHUS
BUPTYaJbHBIX 30H, W BTOPOW - BBICUMTHIBACT TMPOLEHT BEPOSITHOCTH HACHIUS (HAIpUMep,
MO3BOJISIET MTPOTPAMME OTIIMYHTH YAAp OT PYKOMOXKATHUS UIH OOBSTHS).

5 — Otuer ¢ kamep

OtuéT 0 HapylIeHUsX, KOTOpbI coxpansiercsi B EXcel-daiine. Tlocne okoHuanusi yuaeOHOro
THSI TIKOJbHAS aIMHHHACTPAIUS MOXKET MOCMOTPETh, I/Ie U BO CKOJBKO MPOM30MIET KOH(IUKT, a
TaKXe KTO y4acTBOBAJl.

PaboTa nporpaMMBbl TIPOUCXONT B 5 IIaroB:

1- ITocTpoeHne BUPTYaIbHOIO CKEJIEeTa YesnoBeka [6].

2- ITocTpoeHne BUPTyaIbHOM 001aCTH, TIEpeceueHre KOTOPOH 3aCUUTHIBACTCA 32 yaap.
3- Hcnonb3ys roTOBbIE MOJIEINH, NTOICYUTHIBAET BEPOSITHOCTh arPECCUBHOTO MTOBE/ICHHUS.
4- nenTudukanys yaaCTHUKOB KOH(JIUKTA.

5- Coxpanenue BaxxHoi nH(popmaruu B Excel-gaiin.

Hauwnnas ¢ nexabps 8 HAO PCOMCIIUN mo r. Anmartsl UCTIONB3YETCS 9Ta MporpaMMa st
OTIpeJIeJIEHUs] arpecCUBHOTO IMOBEJIeHUs] YUeHUKOB. B Tabmuie 1 moka3zaHO KOJWYECTBO pacros-
HaBaHu# B 4 crosnbuax. Bropoii cronberr orBeyaeT 3a o01iee KOJINYECTBO PACIIO3HABAHUMN, TPETUH —
3a KOJIMYECTBO BEPHO 3aCUUTAHHBIX, YETBEPTHIN — 32 HEBEPHO 3aCUMTAHHBIE, a MIATHIN — 32 ClydYaw,
Korja ynap BooOmle He pacro3HaH. 3a 2.5 Mecsdlla Mbl MOJYYWIH CJIEAYIOIIHE PEe3YJbTaThl.
Cpenuuii mpoLeHT MPaBUIILHOTO ONpeeNeHus cocTaBisieT 77.56 mpoieHTa.

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
127



[ | NHTEJUIEKTYAJIBHBIE CUCTEMBbI [ |

Tab6anna 1 — PesyabTatsl padorsl nporpammbl B HAO PCOMCIIHA no r. Aimathl 3a
nepuoj ¢ nexkaops 2019 no gespaan 2020 r.

Bcezo sa cﬁZl;aHaOH o Hesepno 3acuumano  He pacnosnano
Ilexabps 2019 1198 933 79 186
Aneapo 2020 691 526 52 113
Despans 2020 473 373 45 55

IIporpamma Oyner mopaboTaHa Ajs AajdbHEMIIEro MCIojib30BaHMs B Hikoiax Kaszaxcrana u
pa3BuTHsg 0€30IIaCHOr0 MPOCTPAHCTBA JJIs IIKOJIBHUKOB. Pa3zBuThe MmporpaMMHOro oOecredyeHus
OyZeT B Tpex HalpaBJICHUSAX:

JlanbHenmiee pa3BuTue
* IIporpamma
* YCOBepIIEHCTBOBATh BHEIIHUI BUJ] IPOTrPaMMbl U YBEJINYUTh (DYHKIIMOHAT
* Anroput™m
*  VBEJIWUYUTH NPOLIECHT IIPABUIBHBIX ONPEACICHUN
» Illupokoe BHenpenue Ha Teppuropun PK
* BBectu naHHyr0 mnporpaMmy B IIKoJax AJMartel, W B JanbHeimem 1o PecrnyOnuke

Kasaxcran.

* IlonyuuTh aBTOPCKOE CBUAETENBCTBO HA IPAaBO HHTEJUIEKTYaJbHOM COOCTBEHHOCTH Ha
tepputopuu PK.

Pazpaborannoe aBropamu 1O MoxeT ObITH IIMPOKO MCIOJIB30BAHO B IKOJIAX M YHUBEPCH-
TeTaxX, 4TOObI MpelIoTBpalllaTh HeCYacTHbIe ciydyau. Ha mpakTuke npuiokeHHe MOKET MOJIY4UTh
OoJiee MUPOKUI CIIPOC U CTaTh UCHOJIB30BAHHBIM BO BCeX chepax HaleH xKU3HH.
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PA3PABOTKA CUCTEMBbI OITPEJAEJEHUA PACCTOAHUSA 110
CTEPEOMU30BPAKEHUIO

Annomauyua. B cmamve npedcmaenena paspabomannas cucmema onpeoenenus pacCmosHus 00
obvekma no ezo cmepeouzobpadcenuio. /Jano Kpamkoe onucanue HA3HAYEHUs CUCMEMbl, alcopumma eé
pabomul, a makce npuseoeHsvl pe3yibmansvl pabomvl CUCMeMbl HA Kaxcoom smane anrcopumma. Kpome
moeo, ObLIU NPOBEOeHbl HKCNEPUMEHMANbHBIE UCCIe008AHUS MOYHOCMU ONpedeNeHUs pPAcCMOsHUA
cucmembl, Ha OCHOBE KOMOPLIX 0OCYIHCOEHbl 02PAHUYEHUS UCNONIb308ANUSA OAHHOU CUCTEMDbL.

Kniouesvie cnosa: paspabomka cucmemvl, cmepeospeHue, OnpedeleHue pacCmosiHus, Kapma
2NYOUHDL.

BBenenue

OpHOl W3 THNABHBIX 3a/la4 CHCTEM KOMITBIOTEPHOTO 3pPEHUS SIBISETCS W3BIICUCHHE HHQOP-
Maluu 00 OKpYy’KaroleM Mupe u3 nzo0paxeHuit. [Ipu ucnonb3oBaHuu ABYX H300pakeHHUI OTHON U
TOM K€ CIIEHBI, CJICIAaHHBIX C Pa3HBIX PAKypPCOB, MOXKHO MOJYYUTh HH()OPMALIUIO O PACCTOSHUSAX 10
00BEKTOB Ha ciieHe. [[aHHbII pa3aes KOMIBIOTEPHOTO 3PEHUS Ha3bIBaeTCs cTepeo3peHuem [1].

Bo Bcém mupe BemyTcs MccneoBaHUs BO3MOKHOCTEH MPAKTHYECKOTO MPUMEHEHHUS CTEpeo-
3penus. Ha gaHHbBIIT MOMEHT cTepeo3peHHe MO3BOJISeT MOJyYUuTh HH(GOPMAIUIO O PACCTOSTHUM J10
OOBEKTOB Ha CIIEHE H300paKe€HUs, YTO TO3BOJsET MOCTpouTh 3D-monmenn o00BEKTOB wWiH
nmanamadTa CIeHBI, 9TO 0OYCIOBHIIO €ro MUPOKOe MPUMEHEHUE B pOOOTOTEXHHUKE, B TEXHOJIOTHU
BUPTYaJIbHOU PEaTbHOCTHU, B OECIIUIOTHBIX aBTOMOOHIISX [2].

[lenpto maHHOW PabOTHI ABJSETCS pa3pad0TKa CUCTEMBI ONIPECIICHHS PACCTOSHHS 10 00bEKTa
TI0 €r0 CTEPEON300PAKECHHUIO.
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Ha3nauenue pa3padaTbiBaeMoOii CHCTEMBI

Pa3pabarbiBaemasi cuctemMa ONpeNeNeHUs PACcCTOSHUS MO CTEPEOU300pPaKEHUI0 COCTOUT M3
CTepeoKaMephbl, C TIOMOIIBIO0 KOTOPO (hopMupyeTcs cTepeon300paKeHne U KOMIbIOTepa, KOTOPBIi
BBINIOJHSIET 00pabOTKY IMOJIYy4EHHBIX OT cTepeokamepsl Hu3o0paxkenuil. CTpyKTypHas cxema
pa3pabaTbIiBaeMOil CUCTEMBI IPUBEIEHA HA PUCYHKE 1.

Pucynox 1 — Cmpykmyphas cxema cucmemvl OnpeodeneHust pacCcmosiHusl

Hasnauenue pa3pabaTelBacMOl CHCTEMBI — ONPEAEICHHE PACCTOSHHUS 10 OOBEKTOB IIO
crepeon3o0pakeHuo. PezynpraTroM paboThl cUcTeMbl OyzneT KapTa INTyOuHBI, KOTOpasl HpecTaB-
asieT co0OH MaTpHIly, 3JIEMEHThI KOTOPOH cojepkaT MH(POPMAIMIO O PAacCTOSHUM 10 COOTBETCT-
BYIOIIEH TOYKM Ha cueHe u300pakeHHs. C NOMOIIBIO TOJTYYEHHOW KapThl INTyOMHBI MOXKHO
ocTpouTh 3D-pEeKOHCTPYKIUIO CLICHBI.

AJITOPUTM BBIYHCJIEHHUS PACCTOSIHUSA 110 CTEPEOH300PaKeHHI0

ITocne momyueHns n300pakeHUH CO CTepeoKamepsl, pa3padbaTbiBaeMasi CHCTEMa HCIIONIB3YET
QJITOPUTM BBIUMCIICHUS KapThl I1yOUHBI, onucaHHbIi B [3]. biok-cxema anroputma n3obpaxeHa Ha
pUCYHKeE 2.

H306paskeHns co cTepeoKaMepsI Kapra rinyGusst

T

xedIow g SUHEOLOOE

|Koppexum HCKa)KeHHﬁl IKoppeKum{ chamermﬁl

Pextuduxanms

XBIrAoMHUII € 1o1uderoun|y

I Breruuncienue JHCIIapUTeTa I

KpacHo-cuHMIT KOMITO3UTHBIH BH]T

Kapra nucnapurera

Pucynok 2 — Anzopumm vruucienus paccmoanus 00 obvekma
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Ha mepBoM miare amropuTma BBITIONHSETCS KOPPEKIUS HCKKEHUH, HEM30€KHO BO3HU-
KAIOIIUX MpPHU MPOXOXKICHUU CBETa 4Yepe3 HEpOBHBIC JIMH3BI KaMep, B PE3yJbTaTe Yero MpsMble
JUHUM Ha CIEHE OKa3bIBAIOTCS KPHUBBIMH Ha M300paxeHuu. Cleayromuid mar — peKTudukanus,
KOTOpas 3aKJIF0YaeTcsl B BbIPABHUBAHUU U300paKEHUI OTHOCUTENILHO IPYT Apyra TakuM o0pa3oM,
‘IT06LI COOTBGTCTBYIOI]_II/IC OHHOﬁ 158 TOI71 K€ TOYKE CHCHBI ITMKCCJIM HAXOAUJIINCh Ha paBHBIX
no3uiuax mo ocu OY. [lasee BuIUUCISICTCS KapTa JUCIApUTETa — MAaTPHIA, KaXIbIH JJICMEHT
KOTOpO# paBeH Komu4ecTBY mukcenerd mo ocu OX Mexay MHKCEIeM JICBOTO Kaapa W MHKCEIeM
MIPaBOro KajJpa, KOTOPbIE OTPaXkaloT OJHY M Ty K€ TOUKY clieHbl. Ha mocneaHem miare anropurma,
YMHOXXHUB (OKYCHOE pPACCTOSHHUE KaMmephl Ha pACcCTOSHUE MEXAY KaMepaMd W TOJCIHB Ha
JUCIIAPUTET, MOTYYalIl pacCTOSHUE O KaX/JI0M TOYKH Ha cieHe [3].

Pe3yabTaT padorsl pa3padarbiBaeMoil CHCTEMBbI
Hcxomabie n300pakeHUs CO CTEPEOKaMEpBI, Il KOTOPBIX OYJEeT MOCTPOCHA KapTa TIyOUHBI,
MIOKa3aHbl HA PUCYHKE 3.

Pucynox 3 — Hcxoonvie uzobpasicenust co cmepeoxamepul

Pe3ynpTaT moctpoeHus KapThl IITyOUHBI H300pakeH Ha PUCYHKE 4.

08

o 04

Pucynox 4 — Kapma anybunsl cyenvt uzobpasicenus

OO0cy:xaeHne pe3yabTaToOB

B mpaBoit wactu um300pakeHUs pPHCYHKa 4 OTOOpa)keHa INKajga COOTBETCTBUS I[BETa Ha
M300paK€HUH CO 3HAYEHUSMH pPACCTOSHHUS JO TOYEK HA CILEHE: IUKCeNIM CHHEro IIBEeTa,
0TOOpakaroT TOYKH, HAXOMSIIUECS AabIle OT KaMepbl, a MHUKCEIM KpPacCHOTo IIBeTa — TOYKH,
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Haxojdmmecs Onmxe K Kamepe. CpaBHMB PUCYHOK 3 M PUCYHOK 4, MOXHO 3aKJIIOYUTh, YTO
paccTosiHUA 10 0OBEKTOB IPUMEPHO COBINAAIOT C PACCTOSHUAMM, OTOOPaKEHHBIMU B MOJTY4E€HHON
KapTe TIyOMHBI. DKCIEpUMEHTAIbHBIC HCCIEIOBAHUS IMOKA3alIM, YTO CpenHss OMmMOKa ompeze-
JIEHUsS PACCTOSHHUS paBHAa HIPUMEPHO 3 CM, 4YTO SABISETCS NPUEMIIEMBIM JJIsi HEKOTOPBIX
MIPUJIOKEHUN CTEPEO3PEHUS.

Kak BuIHO U3 pucyHKa 4, Ha KapTe IIIyOMHBI IPUCYTCTBYIOT 00JacTH, B KOTOPBIX 3HAYEHUS
paccTOSTHUNH HEOJHOPOJIHBL. DTO BBI3BAHO TEM, YTO B JAHHOW OOIACTH HM300paKEHUS IMUKCENU
JIEBOT'0 Kajjpa MOYTH HE OTJIMYAIOTCA OT MUKCeJel IpaBoro KaJapa, B pe3yibTaTe 4ero COOTBETCTBHE
MEXy MUKCEISIMU HAXOUTCs OMIMO0YHO [4].

[TomyyeHHyro KapTy INIyOMHBI MOXKHO HCIOJNb30BaTh [UIs HAaBUrallMd OECIMIIOTHOIO
TpaHcnopTta, 3D-peKoOHCTPYKIUHU CLIeHBI N300paKEHHSI, AJIsl CO3JaHUS MOJIeel OOBEKTOB U T. 1.
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CrepeoleiiHeciHeH apaKaIIBIKTBIKTBI aHBIKTAY KYHeciH d3ipJey

Anparna. Makanaga OOBEKTIHIH CTepe0OCHHEC] apKbUIbl apaKallbIKTBIFBIH aHBIKTAYIbIH
a3ipinereH xyieci 6epinreH. JXKyleHiH Makcarbl )KOHE OHBIH JKYMBIC QJITOPUTMI Typalibl KbICKAIla
cunarramacsl OepiireH, COHAal-aK allrTOPUTMHIH 9p Ke3€HIHET1 KYHEeHIH HOTHXKeNepl KeATIpUIreH.
CoHbIMEH KaTap, >KYMEHIH apakallbIKTBIKTBl aHBIKTAy [JOJIJITiHE SKCHEPUMEHTTIK 3epTTeynep
JKYPT1311/11, COHBIH HET131H]IE OChI JKYHEeH1 KOJIAaHydarbl IEKTeyIep TalKblIaH Ibl.

Kiar ce3nep: xkyiieHiH a3ipiey, CTepeoKepy, apaKallbIKTIKThl aHBIKTAY, TEPEH/I1K KapTachl.

D.R. Akhmetov
Scientific superviser: B.K. Dzhapparkulov
Development of system for distance measuring using stereo image

Abstract. In the article a developed system for measuring the distance to an object from its
stereo image is presented. A brief description of the purpose of the system and its operation
algorithm is described. The results of the system work at each stage of the algorithm are shown. In
addition, experimental studies of the accuracy of the distance measuring of the system were carried
out, on the basis of which the limitations of the system application were discussed.

Key words: system development, stereovision, distance measurement, depth map.

Caenenns 00 aBTopax:

AxmetoB Jlapbin PycTemyuibl, MarucTpant BToporo Kypca kadenps! «PaanoTexHuka, 3J1eKT-
POHUKA M TEJIEKOMMYHUKAIUI» MexXIyHapOAHOTO YHUBEPCUTETa HH(OPMAIIMOHHBIX TEXHOJIOTHH.

JxannapkyiaoB baxsiT KacsiMKy/J10BHY, ceHHOP-TIEKTOp Kadeapsl «PaanoTexHuka, 31eKT-
POHUKA U TEJIEKOMMYHUKAINI» MexXIyHapOJIHOTO YHUBEPCUTETA NH(POPMALIMOHHBIX TEXHOJIOTHH.
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Almaty, Kazakhstan
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COMPARATIVE STUDY OF MACHINE LEARNING ALGORITHMS FOR CURRENCY
RATE FORECASTING

Abstract. In this article multiple Machine Learning algorithms have been analyzed in terms of
currency rate forecasting, in order to identify the most accurate one. The scope of the study was limited to
forecast USDKZT using market variables as a dataset. Comparative study shown that Extreme Random
Forecast outperforms other suggested Machine Learning algorithms.

Keywords: comparative study, currency exchange rate, machine learning, currency rate forecasting.

For decades currency forecasting have been crucial part of Foreign Exchange market, where
representatives of various segments as government, banks, investors and traders take a part. In
recent times, different advanced computing methods yield better results for time series forecasting
[1]. Despite the increasing popularity of data-driven strategies, the literature that analyzes machine
learning methods in financial forecasting is very limited, with most papers only focusing on stock
return prediction [2].

Considering the lack of researches made on machine learning algorithms for currency rate
forecasting, the comparative study of several machine learning algorithms were conducted. For
dataset there were chosen monthly rate of USDKZT currency pair and M1, M2 money supply for
dates from January 2001 to March 2020. As for machine learning algorithms there were chosen
Linear Regression, Lasso Regression, ElasticNet, Random Forest and Extreme Random Forest.

Table 1. Results of comparative analysis

Algorithm Score sqFfjg?’teg]:?Por Meagr?lgiolute R-squared
Linear Regression 0.89 28.47 19.37 0.90
Lasso Regression 0.89 28.46 18.66 0.90
ElasticNet 0.89 28.61 18.5 0.90
Random Forest 0.98 10.57 5.22 0.99
Extreme Random Forest | 0.99 6.1 3.13 1

Comparative study were contained 3 steps: data preprocessing, implementation of algorithms
and analysis of results.

For preprocessing part of comparative analysis the original data was modified by inputting
previous time values known as lags. After several trials and errors 4 lags, which is equal to 4
months, were chosen. Another modification was an addition of year and month into columns in
order to make data more specific. And the lastly added columns were the difference between the
current and lag exchange rates.

As a main goal for comparative analysis it was decided to predict the USDKZT exchange
rates for 3, 6 and 12 months. For this purpose 3 new columns with the future values of 3, 6, 12
months exchange rates from the original dataset were added to preprocessed data.
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For implementation of algorithms there were used python as a programming language and
jupyter notebook as visualization and testing tool. Besides the language itself there were used
standard calculation and visualization libraries as pandas, matplotlib, numpy, seaborn and the
library for machine learning — sklearn. Before beginning the implementation part the preprocessed
data was split into train and test data by 80% and 20% respectively.

According to comparative analysis results in Table 1 Extreme Random Forecast shown the
most accurate forecast results, with the Score of 0.99 and Mean Absolute error of 3.13. In order to
assure the accuracy of Extreme Random Forest algorithm, the test set accuracy measurement was
applied on it, results of which are depicted in Figure 2.
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Figure 1. Comparison of predicted and actual values for Extreme Random Trees
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Figure 2. Accuracy measurement of Extreme Random Forest

Test set accuracy measurement was shown similar accurate results as the comparison of
predicted and actual values for Extreme Random Trees depicted in Figure 1. Additionally, test set
accuracy measurement shown the results on exchange rates for 3, 6 and 12 months.
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In conclusion, for currency forecasting of chosen dataset the Extreme Random Forest
algorithm shown the most accurate results. However, this results were not tested on real data, which
would be implemented in future studies.
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Kamer 9.H.
Fouibivu skerexmi: Moaaaryaosa A H.
Od¢duiaiin KoHe OHJIANH IepeKTepAi KapKbLIbIK KOPCceTKIITep 00ibIHIIA
TaJjaay JIiciH IzipJey

Angatna. Ocbl Makanajga OipHelle MalIWHAIBIK OKBITY aJrOpPUTMIEPI OJApJAbIH HEFYPIJIBIM
JIQNIIH aHBIKTAy YIIIH BajioTa OaraMbIH OOJDKAY TYPFBICBIHAH TANIAHABL. 3€PTTEY asChl HAPBIKTHIK
ailHpIMaJbLIAPbl MOIIMETTEP JKUBIHTBIFBI peTiHae mainanany apkpuibl USDKZT GomkambiMeH
mektenai. CanbicThipManibl 3epTTey KepceTkenzaei!, Extreme Random Forecast wmammHaHbi
OKBITYABIH 0acKa auropuTMICPIHEH KOFapHI.

Kiar ce3aep: canbicThipManbl 3epTTey, BalIOTaHbIH aiblpOac OaraMbl, MAIIMHAIBIK OKBITY,
BaJIIOTa OaramMbIH 0OJIKAY.
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Pa3paboTka MeToaa anaan3a opgJiaiiH ¥ OHJIANH JAHHBIX MO
(puHAHCOBBIM MapaMeTpam

AHHoTauus. B 3T0il craThe ObUIM MpPOAHATU3UPOBAHBI HECKOJBKO aITOPUTMOB MAIIMHHOTO
00y4eHHMs ¢ TOUKH 3pEHHs IPOTHO3UPOBAHUS Kypca BaIIOThI, YTOOBI ONPEeTUTh Hanboiee TOUHbIHN
n3 Hux. OOBem wuccnenoBanus Obul orpanmyeH mnporHozoM USDKZT c¢ wucnonb3oBaHueM
PBIHOYHBIX TEPEMEHHBIX B KauecTBe HaOopa aaHHBIX. CpaBHUTENIbHOE HCCIEIOBaHHME IMOKa3alo,
yro Extreme Random Forecast mpeBocxoauT apyrue NpeaioKeHHbIC aarOPUTMbI MAITHHHOTO
o0OyueHusl.

KuroueBble cji0Ba: CpaBHUTENbHBIN aHaau3, Kypc OoOMEHa BalllOT, MAlllMHHOE O00Yy4eHHE,
IIPOrHO3 Kypca BaJltOT.
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IKCIIEPTHBIE CUCTEMbI KAK OBJIACTb UHTEJIVIEKTYAJIbHBIX
NH®OPMALIMOHHBIX CUCTEM

Armomauuﬂ. B oannou cmamove pacmomperna 3KCnepmuasa cucmema u npueeOeHa ee ynpoulenHas
apxumexmypa. OYHKYUOHUPOBAHUE IKCHEPMHOU CUCMEMbI NPOAHATUZUPOBAHO HA Hpumepe Oubnuomexu
«expertay Ha A3vlKe npozpammuposanusi Python, ochosHoU 3a0aueil Komopou se6isemcs 6viasieHUe
oJuabema y oemelii.

Knrouesvie cnosa: expert, python, Knowledge Engine.

B 3amaum ymydmeHus pa3inuyHbX cep )KU3HEASSITETLHOCTH YeIOBEKA BXOAHT IJITAHOMEPHOE
BBITECHEHHE YeJIOBEUECKOro (GaxkTopa Juist 0ojiee TOUHBIX OLICHOYHBIX AeHCTBUM. OJHM U3 COBpe-
MEHHEUIINX CUCTEM, KOTOPBIE CITIOCOOHBI TIepepadoTaTh Cenu(uKy AesITEIbHOCTH KOMIIETEHTHBIX
JINIL, SIBJISIFOTCSI SKCIIEPTHBIE CUCTEMBI [ 1].

DKcrepTHas CHCTEMa — WHTEIUIEKTyaJbHast CUCTeMa, KOTOpas MOKET UMHTHPOBATh CIIOCO0-
HOCTh 4YE€JIOBEKa-dKCIepTa NMpUHUMaTh peuieHus. [logo0Hble cucTeMbl HampaBiieHbl HA PELICHUs
CIIOKHBIX 33Ja4 IyTeM aprymeHTanu. OIHON U3 OCHOBHBIX XapaKTEPUCTUK SKCIEPTHOW CHCTEMBI
ABJISICTCS CIIOCOOHOCTh aHajM3a M BBIJAYM 3aKIIOYEHHs paccMaTpuBaeMoi mpobiemsl. Taxoke
CTOUT OTMETHTBH, YTO COBPEMEHHBIC SKCIIEPTHBIC CHCTEMBI HE CIIOCOOHBI YUMTHCS Ha OMBITE. JTa
IIMPOKO PpacHpoOCTpaHEHHas KpUTHKA, KaK MpaBWIO, B 3HAYMTENbHOM CTeleHH BepHa. 3a
WCKJTFOYEHUEM TIPOCTBIX CHCTEM KiacCH()MKAIMU, HE HCIONB3YIOMNX YUEOHBIH KOMITOHEHT ISt
MIOCTPOEHUSI YacTel cBouX 0a3 3HaHWM U3 OMONIMOTEKM paHee pelleHHBIX 3aaady. CrocoOHOCTH K
00y4YeHMIO HEOOXOAUMBI JJISl MHTEIJIEKTYAIbHBIX CUCTEM, KOTOPBIE MOTYT OCTAaBaThCsl MOJIE3HBIMU
nepest JIMIOM M3MEHEHHUS OKPYKAIOIEeH Cpeibl M U3MEHEHHSI CTaHAapTOB dKCepTu3sl [ 1-3].

B ocHoBe (YyHKIMOHUPOBAHMS OHKCHEPTHBIX CHCTEM JISKUT TNPUHIMII B3aUMOJEHCTBUSA
skcriepTa ¢ 0a3oil 3HaHMil. OnNTHMaiabHOE apXUTEKTYpHOE IIOCTPOEHHE IIOMOraer u30exarb
M3JMIIHUX Omepanuii mpu pacdere OLEeHKH. [ B3auMoOJEHCTBHS IOJIb30BaTeNs C CHUCTEMOM
CYIIECTBYET MOJYJb IIOJIb30BAaTEILCKOTO WHTepdeiica, KOTOPHIA 4Yepe3 MeXaHH3M JIOTHYECKOTO
BBIBOJIa HMCIMONB3yeT 0a3y 3HaHui. Ha pucyHke 1 neMoHCTpupyercs yHpoIleHHas apXUTeKTypa
IKCTEPTHOU cucTeMbI [4-6].

JkcnepTHasA cuCTeMa

IMosib30BaTe/ILCKUM Mexa“}““
MHTepdeiic JIOTUYEeCKOTO
BBIBOJA

baza
3HaAaHUM

f

N

4

g2

ITonb30oBaTeNb JKcnepTr

Pucynox 1 — Apxumexmypa sxcnepmmuoil cucmemoi
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B 3aBucumocTH OT peanu3yemMoi 3amayd, B MOAYJb «MEXaHHW3Ma JIOTMYECKOTO BBIBOIA»
UHTETPUPYIOT MOJIENb IPEACTaBICHUs JaHHbIX U 0a3a AaHHBIX. Mozenb NpeaCcTaBIeHUs JaHHBIX —
3TO CTPYKTypa XpaHMMBIX 3HAHHH HKCHEpTa U crocoda B3aUMOICHCTBUS C HUMHU. A 0a3a JaHHBIX
CIly’)KUT A1 cOOpa COBOKYINHOCTH MJeH C JajbHeWIIMM JoOaBieHueM uX B 0a3zy 3HaHMM. Tem
CaMbIM, €CTh IOTCHLUAIbHAS BO3MOXXHOCTh MOJICPHU3ALMU HMHTEIUICKTYAIBHOW CHUCTEMBI IS
MOCJIEIYIOIIEro 00y4eHus B MPOLECCe IKCIUTyaTalllu.

B xadectBe mccnenoBanus (yHKIMOHUPOBAHUS HKCHEPTHON CHUCTEMbI OyIeT MCHOJIb30BaHA
OJIHA M3 peanu3anuii OMOIMOTeKH «experta» Ha s3bike mporpamMupoBanus Python. Ee ocHoBHas
3ajauya — BBIABICHHE auabera y aereil. OCHOBHBIMHM aHAJIM3UPYEMBIMH IPH3HAKAMH CIYXaT
YpOBEHb caxapa B KpOBH, INIMKEMHUYECKMH HHAEKC W Haluuue auadbera y poauteneil. Bruibop
MPOrPaMMHOM cpelbl Uil Pa3pabOTKU 3KCIEPTHOM CHUCTEMBI MPOU3BOAMICS C yYETOM KpUTEpHUs
MPOCTOTHI peanu3anuu U cxoxkectu ¢ cuctemoil «CLIPS». Cxokects maHHOW OuOIMOTEKH
npernoiaraeT OJM3K0oe MPeICTaBICHIE JOTMYECKUX POIIECCOB K YEIOBEUYECKOMY MBIIIICHHUIO.

Jlist hopMHpOBaHUs JTOTMYECKOTO BBIBO/IA, SKCIIEPTHASL CUCTEMA PYKOBOACTBYETCS CIELIUaIN-
3upoBaHHOW WH(popManuel, Ha3piBaeMOl (akToM. CHHTaKCHUECKOW HHTeprperanuei (akra B
pamkax OubOinmoreku «experta» ciyxur kinacc «Facty. JlanHblii kilacc, Kak M Bce Jpyrue
UCTIOJb3yeMbIe KIIACChl, UMIOPTUpYeTCcs u3 Oubnmoreku. [lepBoHAYaNbHBIM JCHCTBHEM IIOCIE
UMIIOPTa, cilelyeT HMHUIMaIu3alus mycToro kimacca «Humany, nHacnemyromero kiacc «Facty.
«Humany - kiace, cogepxaiuii Bce HeoOxoaumble GakThl A BbIBOJA 3akiaroueHus. [locne Bcex
BBIIICONTMCAHHBIX JICMCTBUHM, OCTAJOCh 3alucaTh 3HAHUS O TMPEAMETHOH OO0JaCTH, KOTOpBIE
Ha3bIBalOTCA MpaBuwiiaMu. VX 3anuce B OMOIMOTEKE OCYIIECTBISIETCS C UCIOJIb30BAaHUEM 00epToU-
HbIX (yHKIMI — nexoparopoB «Rule». Bce mpaBuia mcciemyeMol 00JacTH 3alMCHIBAIOTCS B
IIPOM3BOJILHO HAa3BaHHbBII «OCHOBHOM» KilacCc ¢ HacieqyeMblM (¢yHkuuoHaaoMm «Knowledge-
Engine». Taxke B nexoparopsl «Rule» HeoOxomumo Brmmcarh (akThl NMPEIMETHOH 00JACTH H
¢yHK1HMIO BbI30Ba. IMEHHO B (DYHKIIMM BbI30Ba 3alIMCBHIBAETCS HAIlle 3aKJII0YeHue. Takas CTpyKTypa
SABIISICTCS MUHHMAJIBHOM JUIsI OpraHM3andu HaOopa mpaBwi. [locne OKOHUaHHS peaTH3aluu
«OCHOBHOT'O» KJIacca, OCTalloCh CO3[aTh €ro SK3eMIUIIp B NEPEMEHHYI0 ¢ J0ObIM nMeHeM. U
BHecTH B MeTox «declare» sxzemruisip «Human» ¢ mepeuuncieHneM B mapamerpe HEOOXOIUMBIX
MIPU3HAKOB, TAKUX KaK: BO3PACT, YPOBEHb IJIIOKO3bl B KPOBH, HAJIMUKME TPEMOpPA, HAIMYKE T0JI0/a,
HAJIMYHE TI0Ta, HAJMYUE POJCTBEHHHKOB C JUA0ETOM, HAJHYUE CIA0OCTH, HAJMUYUE JCYpUHAIIHH,
HaJIMYME KaXIbl, HAIMYME TyMaHa B TIJla3aX, HaJM4YME CYXOCTH BO PTy, HaJMuue Tajiuro3a U
HAJIMYHE apuUTMHYHOTO AbixaHus. [locne dero, HEOOXOAWMO BBI3BaTh Y CO3JAHHOTO SK3EMILISIpA
METOA «Uuny.

B uTore, B 3aBHCHMOCTH OT BHECEHHBIX IPU3HAKOB, ITOJIb30BATEh YBUAUT PEKOMEHIAITUIO OT
9KCHepTHON cucteMbl. Hampumep, npu BBOJIE HETIOJIHOW CIEKTpa MapaMeTpoB, a UMEHHO «BO3PAcCT
= 3» M «ypOBEHb TIIOKO3bI B KpPOBH = 8», CHCTEMa BBLIACT CIEAYIOUIYI0 PEKOMEHIAIHIO:
«OctopoxHo! Beicokast BepossTHOCTh Han4us auaderay. Hanuuue u cnennduka OTBETOB 3aBUCUT
OT BBIPQKEHHOCTH U KOJIMYECTBA MPHU3HAKOB.

[IpoBonst cpaBHEHHE JAaHHOW CHCTEMBI CO CPEIHECTAaTUCTUYECKHMMU BO3MOXKHOCTSIMHU
9eJloBeKa, ObUTM BBISIBJICHBI HEKOTOPHIE XapaKTEPUCTHKH CTOPOH JBYX Karteropwii. B kadecte
TECTUPYEMBIX JIUI-3KCIEPTOB CAy4aiHBIM 00pa30oM ObUIM 0TOOPAHbI 5 CTYAEHTOB U 5 MpodeccopoB
MEIUIUHCKOTO HHCTHTYTA. KaxktoMy U3 psijia TECTHPYEMBIX JINI, OBUTH IPEAOCTaBICHBI TPU3HAKH,
[0 KOTOPBIM HEOOXOAMMO ObLIO CHOPMHUPOBATH PEKOMEHAAIUIO, OTHOCUTENILHO HAJIHUYUS WU
orcyTcTBUs auabera y pedbenka. Hmke, B Tabnmuiie 1 n3o0pakeHbl 0000IIEHHBIE CPAaBHUTEIHHBIC
XapaKTePUCTUKH TECTUPYEMOTO JIULA U SKCIIEPTHONW CUCTEMBI.

['maBHass mpuyMHA, MO KOTOPOW pe3yNabTaThl 3KCHEPTHOM CHCTEMbl OyAyT Jydile, 4Yem
MOJXOABl TECTUPYEMBIX, 3aKJIIOYaeTcs B CIOCOOHOCTH CHCTEMBl TOYHO CIIEJOBaTh paHee
3aJI0KEHHBIM MHCTPYKIMAM 3Kcnepra. IIpuuem, Takas cuctema He IMOJABEp)KEHA YCTAJIOCTH. A
CKOpPOCTh €€ JIMIIb 3aBUCUT OT IapaMeTPOB BBIUMCIUTEIBLHOTO YCTPOWCTBA, Ha KOTOPOM OHAa

(G YHKIIMOHUPYET.
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Llenp naHHOM CHCTEMBI, OCHOBAaHHAs Ha 3HAHUAX — CHEJIATh KPUTHYECKYIO HH(pOpMAIHIO,
HEOOXOMMYIO JUIsl pabOTHl CHCTEMBI, SBHOW. B TpaJMIIMOHHOM KOMIIBIOTEPHON MpOrpaMMe JOTHKa
BCTPOCHA B KOJI, KOTOPBIH, KaK MPAaBUIIO0, MOKET MPOBEPSATH TOJBKO CIICIUATUCT M0 KOMIBIOTEPHBIM
TexHoJorusAM. [Ipy MCHONBb30BaHMM HKCIIEPTHOM CHCTEMBbI Ba)KHO OBUIO ONPENENUTHh NpaBHia B
¢dopmare, KoTopbie ObLITH OBl HHTYUTUBHO TMOHSATHBIMH CHEIMATMCTY B 00JIACTH pacCMaTpUBAEMOM
npoOiemsl. [IpenMyiecTBaMu 3TOro SIBHOTO NPEICTABICHUS 3HAHWN ObUIM OBICTpOE pa3sBUTHE U
IIPOCTOTA 00CTYKUBAHUS.

Taoimnma 1 — CpaBHHMTe/IbHAsI XapPAKTEPUCTHKA TECTHPYEMOIr0 JKCIEepTa M 3IKCIEPTHOM
CHCTEMBI

XapaKkTepuCcTHKa TecTupyeMBblil 3KCIIEPT JKcnepTHasi cucTeMa
CkopocTh WzmenunBas/Huskas ITocTosiHHAs/BBIcoKas
IIpon3BOANTEIBHOCTH W3menunBas/Huzkas [ocrosiHHas/Bricokas
PacnoJio:kenue OrnpeneneHHoe Beszne
Heo0xoanMocTh nepenpoBepku Ectb Her
BepositHOCTH OIINMOKHU Cpennss Huskas

[IpocroTa oOciyXuBaHUs SBISCTCS HauOOJiee OYECBHIHBIM IPEUMYIIECTBOM. DTO OBLIO
JOCTUTHYTO JIByMsl crioco6amu. Bo-nepBbiX, ycTpaHsisi HEOOXOIMMOCTh B HAlMCAHUU OOBIYHOIO
KOJ1a, MO’KHO M30eKaTh MHOTHX OOBIYHBIX MPOOJIEM, KOTOPbIE MOT'YT OBbITh BBI3BaHbI Jake HEOOb-
IIUMUA U3MEHEHMSIMH B CHUCTEME. JTO TaKkKe IMOCIYXHUIO MPUYUHOW BTOPOTO MPEUMYIIECTBA:
ObIcTporo mporotunupoBaHus. C MMOMOIIBIO DKCIEPTHONH CHUCTEMHOM OOOJOYKH MOKHO OBLIO
BBCCTHU HCCKOJIBKO HpaBI/IJ'I " CcO31aTh HpOTOTI/IH 34 HECKOJILKO I[Hefl, a HE MCCAILICB UJIN JICT, O6I)ILIHO
CBSI3aHHBIX CO CJIOXKHBIMH MTpoeKTamu chepbl HHHOPMAIIMOHHBIX TEXHOJOTHI [4, 6].

[TpoBeeHHOE HCCIEAOBAHUE SIBHBIM 0O0pa3oM I0Ka3aj0 MPEUMYIICCTBEHHBIE CTOPOHBI
AKCIEPTHON CUCTEMBbI B CPAaBHEHHH C DKCIIEPTOM ONpeAeTIeHHOI obyacTu. O000Imas pe3ynbTaThl,
MOXKXHO HpeI[HOJ'IO)KI/ITB HaJIM4YMUEC CXO0XKXHUX BbBIBOJIOB B HCCICAOBAHHUU C I[perﬁ Hpe]lMeTHOfI
00J1aCTBIO.
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Annarna. byn makamanga capantama JKyHdeci JKOHE OHBIH KEHUIIETUITEH apXUTEKTYpachl
KapacTeIpbiiaael. CapantamanslK xKyleHiH )kymbicbiHa Python 6arnapnamanay TimiHzeri capantama
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KITalmxaHAChIHBIH MBICAJIBIHIA TalJay >Kacamalbl, OHBIH HETI3ri MiHAeTI Oamanmapaarbl KaHT
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Expert systems as the field of intelligent information systems
Abstract. In this article the expert system is reviewed and its simplified architecture is given.
The functioning of the expert system is analyzed with the example of «expertay» library in thePython
programming language, the main task of which is to detect diabetes in children.
Keywords: expert, python, Knowledge Engine
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SENTIMENT ANALYSIS OF SOCIAL NETWORKING SERVICES
DATA USING FUZZY SETS AND LOGIC

Abstract. This paper is devoted to usage of fuzzy logic in sentiment analysis of social network
comments. The main feature of our work is that we aim to provide not only novel algorithm for sentiment
analysis, but also to approve the correctness of our method, we implemented a prototype application on iOS
platform. Our target audience is bloggers, business owners, SMM managers, artists and even government
workers.

In today’s world, huge value of information is created every day. However, all these data is
unstructured, which means that, despite that Internet is a transparent platform for reading data, it is
impossible to make sense out of big data. Using our application user will be able to access generalized
public mood towards some topics from social network posts.

Key words: Sentiment analysis, fuzzy logic, fuzzy sets, NLTK, text processing, Emoji Sentiment
Ranking, emoji processing, fuzzification

Nowadays text processing technologies have attracted more attention than ever before and
social networks have a vast influence on human life. To this end, Sentiment Analysis is a rapidly
developing field in Artificial Intelligence (Al), consisting of widely differing tools and evaluation
methods which target fetching emotional tones and subjective point of view of a speaker or a writer
in some piece of text. In other words, sentiment analysis refers to a set of technologies to measure
how positive or negative the text is. In the current paper, on the one hand, we focus on introducing a
novel algorithm for sentiment analysis which mainly relies on python’s Natural Language Toolkit
(NLTK), fuzzy mathematics and Emoji Sentiment Ranking. We propose the processing of emojis
(picture-like symbols commonly used to express someone’s emotions) to boost sentiment analysis
of a certain text [1].
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The decision to choose Instagram as the data source was made because it is one of the most
spread social networks all around the world and the fact that it is a rich source of text data. In order
to gather data, we will use the Instagram Basic Display API. This API provides the functionality of
reading basic data such as comments, hashtags and media files.

There are two fundamental data mining tasks that can be considered in conjunction with
Instagram data, namely, text analysis and symbol analysis (emojis). Emojis are a pictorial
representation of the facial expression. In addition, their role is mainly pragmatic: emojis give a
positive, neutral or negative sense to written sentences by a visual expression ( punctuation and
letters or pictures ). They have been distinguished in three main categories, these sentiment labels
can take one of three ordered values (sentiment polarity): negative < neutral < positive. In
sentiment, analysis emojis affect the weight of the given text. Also depending on it, it will change
the polarity values of text [2], [3].

For implementation of text processing we used NLTK - Natural Language Toolkit - the most
full-featured open-source library of Python, which provides base methods that allow us to classify
data into segments (positive or negative) as well as determine the polarity of the input data. In the
case of text processing, classification is the task of choosing the correct label for a given text. Since
the language in its origin cannot be properly processed by the machine, firstly, the text needs to be
split into smaller pieces. For this purpose, NLTK covers libraries for tokenization, parsing,
classification, stemming, lemmatization, tagging, and semantic reasoning. Furthermore, with a lot
of training data which contains the correct label for each input, the algorithms attempt to
incorporate principles of grammar with various natural language processing techniques and
mathematical disciplines such as statistics and probability, to train the machine to truly ‘understand’
the human language.

Since our input data may contain noise - stop words, such as am, in, then we need to first
remove all irrelevant words that do not add any meaning to the text. The essence of using NLTK in
sentiment analysis is to retrieve 2 parameters for further research: polarity (positive/negative/
neutral) and subjectivity (polar/neutral).

Let us analyze these principles with more detail. The polarity of the word answers the
question of whether the word seems to evoke something positive or something negative. However,
in this case, polarity must be considered in phrase-level. Some words in preposition may change the
contextual polarity of the text to the opposite (e.g not pretty). The expected output of polarity is a
number ranging from 0 (absolutely negative) to 1(absolutely positive), which measures the polarity
of the phrase. Therefore, with these evaluations, the score polarity of the sentence This cat is not
pretty. will be about 0.3 (mostly negative) [4].

Another important task for NLTK is to identify the subjectivity of the text. The concept of
this process is to categorize textual information into facts and opinions. Facts are objective
expressions about entities, events and their properties. Opinions are usually subjective expressions
that are based on people’s sentiments, appraisals or feelings. Consequently, the subjectivity will
also return a real number from 0 to 1, indicating the score of how subjective/objective the sentence
is [5].

After two real numbers - polarity and subjectivity of the text are computed, in order to obtain
the final value of polarity, we must transform our crisp data into fuzzy data on the base of the
knowledge. This process is called fuzzification. Fuzzy membership function will take these two
numerical parameters as input, make its calculations and then report the final number (also from 0
to 1) - score of the prevalence of positive or negative vibes. Fuzzy sets are very helpful there due to
its ability to deal with approximate reasoning by allowing gradual membership value assignment.

The provided diagram represents the algorithm of the sentiment analysis report, showing the
steps of data processing. When the user sends a post, we first fetch the comments from it,
interpreting them as the input data. Then, in order to analyze comments more deeply, we need to
divide them into two groups - text and emojis. At that point, using the NLTK tools, we process the

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
140



[ | NHTEJUIEKTYAJIBHBIE CUCTEMBbI [ |

text and get data at the output - subjectivity and polarity indicator (from 0 to 1). And they will be
used as input parameters for fuzzy calculations. We will finally get a result of sentiment analysis
after all the processes.

‘ stew2k & TLCSGO 2019
Enters LINK TO
_______ INSTAGRAM -~ Travels for 2020 starts in 5 days!
POST S

N
v Using API Instagram
:' Basic Display

FETCHING COMMENTS /i ae

UNDER THE POST

c) fronb_gaming Good luck!!

. ~OMMEN' ] e nathanrbueno LFG

* grifito_mx @ &
’ patulyas Good luck
NLTK
PROCESSING
SUBJECTIVITY,
POLARITY RATE

‘:’ stephennababan Good joob dude
FUZZIFICATION

EMOJI
SENTIMENT
RANKING

SENTIMENT
ANALYSIS
REPORT

T
‘ Neutral: 28.6%
The results are shown in \_,/

mobile application Positive: §7.1%

Figure 1 — Proposed model of sentiment analysis

We developed a prototype application that is considered to analyze the comments under the
Instagram post. Application helps users in understanding the attitude of people to specific event or
opinion expressed in Instagram post. The application has such flow: the user should enter the link of
the post he wants to gather statistics. As soon as the user does this, the application downloads all
comments related to that post and starts to analyze them. Finally, when data is processed, the
application provides the classification to positive and negative ones and show some statistics.
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3umanosa JI.A., Cagup A.K., KaceimoB b.M.
Fliabivu kerexmi: Hlamon I1.C.
AMKBIH eMeC JKMbIHIAaP MEH JIOTHKAHBbI JJIEyMETTIK KeJlijiepaeri MITiHaepaiH
PEHKUIIrH Tajaay yuiH KOJIaHy

AngaTna. byn Makana oneyMeTTiK KelliJeperi mikipiaepre Tauaay jkacay YIIiH ailKbIH eMec
JIOTUKAHBI KOJJIJaHyFa apHaiFaH. JKYMBICTBIH €peKILeNiri - Tajujay aJropuTMiH KOJIJaHy FaHa eMec,
conbiMeH Kartap 10S 1utaTtdopmachiHia MPOTOTUITIK KOCHIMIIIAHBI JKacay OOJIbIN TaObLIaabl. bi3mig
KOCBIMIIIAMBI3JIBIH MaKCcaTThl ayJAMTOPHUSACHI apachlHAa Osorepiep, OuzHec wuenepi, SMM
MEHeJ[KepIIepi, CypeTIIiiep, TINTi MEMJIEKETTIK KbI3MeTKepIep ae 0ap.

Kaszipri yakpiTTa FamamMTopJa KYH CalbIH YJIKEH KeJieMJle aKmapaT mnaijga Oomanbl. Amaija,
OapibBIK JEepPeKTep JKEIUTK MaifaNaHylmblIap YIIiH amiblK OOJFaHBIMEH, OJIaplbl OHIEY MYMKIH
emMec. bi3miH KOCBIMIIIAHBI KOJIIaHA OTBIPBIN, KOJAAHYIIBI QJICYMETTIK JKEJijIepleri ©3eKTi
TaKBIPBITITApP TYypPaJIBI alaMIap/IbIH KaIbUIaMa MiKIpiH aia anajbl.

Kinar ce3nep: MoTiH peHKUIIT], alfKbIH eMecC JIOTHKa, alKbIH eMeC KUBIHAp, MOTIH/II Tajaay,
AMOJI3H TaJ/IAy.

3umanoBa JI.A., Cagup A.K., KacbimoB b.M.
Hayunsliii pyxoBoauren: Hamon I1.C.
Hcnosb30Banne He4eTKHX MHOKECTB H JIOTHKH JIJIsl
CEeHTHMEHT-aHAJIN3a TEKCTa B COUMAJIbHBIX CeTAX

AHHOTanus. J[aHHAsi CTaThs MOCBAIICHA HCIIOJIb30BAHUIO HEYETKOHM JIOTMKH B CCHTUMEHT-
aHaJIM3¢ KOMMEHTAPHEB B COLMANBHBIX ceTsiX. OCOOCHHOCTHIO PAaldOTHI SBISIETCS TO, YTO 3a]ada
3aKJII0YAaeTCsl HE TOJILKO B HCIIOJIb30BAHUM HOBOT'O AJITOPUTMA JJIsi CCHTUMEHT-aHaIW3a, HO U B
pa3paboTKe HPOTOTHIHOTO mpuioxkeHus Ha rmiardopme 10S. IleneBoit aymuTopuel AaHHOTO
MIPUJIOKCHHUS SIBIITIOTCSL OJIOTEpPBI, BIIANENbIlbl Ou3HecoB, SMM-MeHekepbl, apTUCTBI U Jaxe
MIPABUTEIbCTBEHHBIE CITYXKAIIHE.

B Hamie BpeMsi OrpoMHOE KOJMYECTBO MH(OPMAIUU TCHEPHUPYETCS B MHTEPHETE KaXKIbIH
nenb. OIHAKO BCE 3TH HECTPYKTYpHpPOBAHHBIE JNaHHBIC, XOTh W MPO3payHbl JJISl TOJb30BaTEIeH
CeTH, UX BCE JK€ MPaKTHMYECKH HEBO3MOXKHO o0paboraTh. Mcmone3ys Halie HpUIOKEHHE,
MOJIb30BaTEh MOXKET MOJYYHTH OOOOIIEHHOE MHEHHWE JIIOJIEH KacaTelbHO TEM B COIMAIbHBIX
CeTsX.

KiroueBble cjioBa: CEHTHMEHT-aHAJIM3, HEUYETKHE MHOXKECTBA, HEYETKAas JIOTHKA, aHAIU3
TEKCTa, aHAIIU3 SMOJI3H.
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FUZZY QUERY PROCESSING ON RELATIONAL DATABASE SYSTEMS FOR
TARGETED ADVERTISING

Abstract. The given paper is dedicated to fuzzy queries processing on relational databases. A feature
of the work is that a methodology has been developed based on the Theory of Fuzzy Sets and Logic, which
allows you to make database queries that are written completely in natural language.

The aim of the project is to develop an effective methodology and application for processing fuzzy
gueries with the aim of introducing a natural language into the process of setting up targeted advertising
using fuzzy logic.

A distinctive advantage of the developed system is that it allows you to make a request in a natural
language, without the need to follow the standard rules for querying. In addition, this methodology can
easily be integrated into the system from any field in which the target selection may have fuzzy conditions.

As a result, a methodology was created for processing fuzzy requests in a natural language, as well as
a system from the field of targeted direct marketing, in which a target selection based on the proposed
method takes place

Keywords: fuzzy query, fuzzy sets and logic, target selection, natural language processing.

Targeted marketing involves dividing a market into segments and then concentrating your
marketing efforts on one or a few key segments consisting of the clients whose needs and desires
most closely match your products or services. It is an efficient way to attract new business, increase
sales, and make your business a success. An important data mining problem from the world of
direct marketing is target selection [1]. Fuzzy models for target selection are suitable solutions as
they can be used to obtain results from both numerical and linguistic input parameters. Just the
same, queries to the database composed by a person often have some degree of fuzziness. Fuzzy
principles are the core of this project since fuzzy logic is a very efficient solution for complex
problems involving natural language, perception, etc.

In this project we present a framework for fuzzy (natural) query processing and examine the
possibility of using the concept of Computing with Words (CW) in it. An important use of the
Computing with Words (CW) methodology, which is in the heart of fuzzy logic, is its application to
decision making [2].

l FUZZY QUERY
—

N— OUTPUT
[ INPUT ]_.[ COMPUTING WITH WORDS - RESULT SET
CONSTRAINT
RECOGNITION

CONSTRAINT |

PROPAGATION AND
MODIFICATION

CRISP QUERY

Figure 1 — Methodology for processing natural queries for target selection
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In a word, our fuzzy query processing methodology includes: constructing the membership
function and defining fuzzy sets for fields, defining hedges, creating crisp query from the given
fuzzy query, executing a query and displaying the result set.

One of the primary points of the target selection model is determining the customers’ features
which will be explanatory variables in the model. In this project, as the example, we deal with the
customers database with the key parameters like gender, age, marital status, income and education,
with all the features except gender and marital status being fuzzy variables.

The past and new conceptual structure of the model is illustrated below:

Traditional approach

Forming Representation o_f Writing crisp A
customer portrait —p! variables as numerical query Application
values
. . males with age 32-50 and select * from clients where
mldgl(:ai?(gihrr;z;llzs with salary which is more than gender="M' and age between 32 and 50
y ¥ 550 000 tg. and salary >= 550000

CW approach

Forming
customer portrait

Perception based Applicati
linguistic expression pplication

middle-aged males with
very high salary

Figure 2 — The past and new conceptual structure of the model

Example query: very young not married women with not low income. [Threshold value: 0.6]
Here we have two crisp criteria - status is not married, gender is female. Also, there are two fuzzy
criteria — age is very young and income is not low. So, we have:

YOUNGI[Age; very; pTotal = 0.6] 1 MARRIED|Status; ; pTotal = 0]
N FEMALE|Gender; ; pTotal = 1] 1 LOW|[Income; not; pTotal = 0.6]
= YOUNG]JAge; ; nTotal = 0.8] 1 MARRIED|Status; ; pTotal = 0]

N FEMALE|Gender; ; pTotal = 1] N LOW|[Income; ; pTotal = 0.4]

After that the system finds the values of age and income that correspond to the thresholds
obtained and gives us the result fully satisfying the query.

The distinguishing feature and main advantage of the proposed methodology is that the query
for target selection is done in a natural language, which is impossible using a standard query
mechanism. Besides this, our method is easily adaptable and can be applied in any field where
target selection of information has vague conditions.

The result of this research is a flexible methodology for fuzzy query processing as well as the
prototype application performing target selection of clients for targeted advertising services based
on this methodology.
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MyxaHnoB A.T.
Fernbivn skerexmi: Hlamon I1.C.
Taprerresrex ;kapHaMara apHaJFaH peJSIUSJIBIK AepeKTep 6a3acbiHa
aHBIK eMeC CYPaHbICTapAbl OHICY

AngaTna. byn xo0a pensuusibiK 1epekTep 0a3achlHa aHbIK €MEC CYpaHbICTap/Abl OHIEYTre
apHanFad. JXYMBICTBIH €peKIIeNiri - aHbIK €MeC XUBIHAApP TEeOpus MEH JIOrMKara Heri3JeNreH
TOJIBIFBIMEH TaOWFH TUIE JKa3bUIFaH JEPEKTep KOpbIHA CYpaHBIC jKacayFa MYMKIHIIK OepeTiH
ONIICTEMEHI JKacay *oHE OHbI JaMbITY.

’KoOaHbIH MaKcaThl aHBIK €MEC JIOTMKaHBbI MaiijajlaHa OTHIPBII, TAPTE€TTENreH )KapHama kacay
IpoleciHe TaOUFU TUIAI €Hri3y MakKcaThlHIAa aHBIK €MeC CYpaHbICTap/bl OHJCY VIIIH THIMII
METOOJIOTUSI MEH KOCBIMILIAHBI 931pJiey OOJIbIN TaObIIa Ibl.

O3IpJIeHTeH JKYHEHIH aMphIKiia apTHIKIIBUIBIFBl - CYPAHBICTBIH CTaHAAPTTHI €pexeNepiH
caKTamail TOJIbIFbIMEH TaOWFH TIJJIE >Kacalybl, Oy MaiJaJaHyIIbIHbIH YKYMBICBIH >KEHIIJETeNl,
COHJal-aK, OHBI IIAPTTApP/Abl HAKTHI KOPCETy KaXeTTuliriHeH OocaTansl. COHBIMEH Kartap, Oy
oficTeMe OpTYpJIl KyWenepre oHail OIpiKTipUTyl MYMKiH, oJap/ia MakKCaTThl TaHJay aHBIK eMec
00J1yBl MYMKIH.

Hotmxkecinne, aHbIK eMec CypaHbICTapabl TAOUFH TUIIE OHACYIIH 9AICTEMECI MEH YChIHBUIFaH
O/liC HETI3iHJEe MaKcaTThl TaHJAy JKacalaThlH TiKeJIed MAapKEeTUHI callachIHAAFbl KyHeci
YKaCaJIbIH]IbI.

Kiar ce3nep: aHBIK eMec CypaHbIC, allKbIH €MEC XHUbIH KOHE JIOTHMKA, AUPEKT MApKETHHT,
TaOWFH TUIJII IPOIIECTEY.
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MyxaHnosB A.T.
Hayunbiii pykoBoaureab: Hlamon I1.C.
O0padoTKa HeYeTHBIX 3aNPOCOB K CHCTEMAaM PeJIIHMOHHBIX 0a3 TaHHBIX 1JIA
TAPreTHPOBAHHOM pPeKJIaMbI

AHHoOTanus. [[aHHBIA MPOEKT MOCBANICH O00pa0OTKE HEYETKHX 3alpOCOB K PESIIUOHHBIM
6azam aaHHbIX. OCOOEHHOCTBHIO PAOOTHI SBJISETCS TO, YTO ObUIa pazpaboTaHa METOIOJIOTHS,
ocHoBaHHast Ha Teopun Heuetkux MHuoxecTB u JIoruku, mo3BoJsioliias COBEpIIATh 3apockl k 0aze
JAHHBIX, TOJIHOCTHIO HAMMCAHHBIE €CTECTBEHHOM S3bIKE.

Lenp mpoekra - pazpaborars 3)(HEeKTUBHYIO METOAOIOTHUIO M MPUIIOKEHUE IS 00pabOTKU
HEUYETKHUX 3aIlPOCOB C LENbI0 BHEAPEHHS] €CTECTBEHHOI'O 53blKa B IPOLECC HACTPOMKH ILIEIEBOU
pEeKJIaMbI C UCTIOJIb30BAaHUEM HEUYETKOM JIOTHKHU.

OT/IUYUTENBHBIM MPEUMYIIECTBOM pa3pabOTaHHOW CHUCTEMBI SABISETCA TO, YTO 3ampoc
COBEpIIAETCA MMOJTHOCTBIO HA €CTECTBEHHOM $3bIKE, 0€3 HEOOXOAUMOCTH CJIEJOBAHUS CTaHJAPTHBIM
MpaBWJIaM COBEPIIEHUSI 3alpPOCOB, YTO YIPOILIAET pabOTy MOJIb30BaTeNs, OCBOOOXKIAeT €ro ot
HEOOXOMMOCTH YETKO YKa3bIBaTh ycJOBUsA. [[OMHMO 3TOTO, MaHHAs METOHOJIOTHS C JIETKOCTBIO
MOKET OBITh MHTETPUPOBAHA B Pa3IMYHBIC CUCTEMBI, B KOTOPBIX II€JieBasi BHIOOPKA MOKET UMETh
HEYETKHE YCIIOBUSI.

B pesynbrare Obuta co3maHa MeETOAOJOTHS st OoOpabOTKM HEYETKHX 3alpocoB Ha
€CTECTBEHHOM SI3bIKE, a TaKXKE€ CHCTeMa M3 O0JacTU IENEeBOr0 MPSIMOrO MapKETHHra, B KOTOPOM
IIPOUCXOIUT LieJIeBasi BBIOOpKa Ha OCHOBE IIPEIOKEHHOIO METO/1a.

KuioueBble ciioBa: HEUETKH 3ampoc, HEUETKHE MHOXKECTBA M JIOTHKA, 1ieJieBas BBIOOpKa
KIIMEHTOB, 00pab0TKa €CTECTBEHHOTO S3bIKA.
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INPUMEHEHMUE SAS JIUIAA HCCJIIEAJOBAHUA U PASPABOTKHA
METOAUK 3ALNUTHI JAHHBIX CRM-CUCTEMBbI IIPEAITPUATUSA

Annomauusa. B cmamve npedcmasnena 0cHOSHASI KOHMYenyus paspadomKu Memooux 3aujumol
Odannvix  CRM-cucmemvl  npeonpusimus. Ilpusedenvt  ocHoGHble mpebOBaHUS U  XAPAKMEPUCMUKU
NOIb306AMENLCKO20 UHmMepelica, 3auumvl OAHHbIX, A MAKICe ONUCAHA HEeNOCPeOCMEEHHAsT npoyedypa
paspabomku na npumepe comosoti CRM-cucmemvl. B xavecmse npumepa npugooumcs 6aza xpaHunuwa
Oannvix  npeonpuamus  “TOO Study&Work”. Hccnedosannvie memoouku co30aHvl Osi  GHAIU3A
aghpexmusrocmu 3auumsl OAHHbIX.

Kntouesvie cnoea: SAS, Customer Service and Support, CRM, wHeuemkas mamemamuxa,
UHCIMPYMEHMbL CO30aHUs, IPDeKmugHbie YnpagieHuecKue peuleHus..
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B coBpeMeHHOM Mupe CYIIECTBYET OIPOMHOE KOJMYECTBO PAa3IUYHBIX NPEANPUATUN, U
TJIaBHBIM (D)aKTOPOM ycriexa J00ro U3 HUX SIBISIETCS IpaMOTHasi aBTOMaTHU3allksl BCeX ero OusHec-
nporeccoB. CoBpeMeHHBbIE HH(POPMAIMOHHBIE CHUCTEMBI MPEIOCTABISIOT HAWIYYIIAE METOIbI
00pabOTKM M aHaNu3a JAaHHBIX, YTO B 3HAYUTENILHON Mepe MO3BOJISIOT PACIIUPUTH BO3ZMOKHOCTH
3¢ (HEKTUBHOTO YIIPABICHHS.

OHM TO3BOJISAIOT PACIIMPUTh BO3MOXKHOCTH CHEIHAIKMCTOB M OCYLIECTBISIOT OoJee
palMOHAIbHBIN, SKOHOMHBIN U LEJEHAIIPABICHHBIN 0AX0A. Ha TaHHBII MOMEHT TEXHOJOTHYECKUN
PBIHOK CO3Ja€T YCJIOBUS, MPH KOTOPHIX K&Kl JI€Hb HYXHO YBEIMYHUBATh 3()(PEKTUBHOCTH
KOH(UICHIIMATLHOCTH MPEANPHUATHUS, OTKIMKASICh HA BCeBO3MOXKHBIC KOH(PHUTYpAIIUH, COBEPIIICHCT-
BOBaTh Ka4eCTBO CEpBHUCA JIJIsl IOKYIATENel, CHIKATh U3/IEPKKH U PUCKU, BO3BOJUTD JCHCTBEHHBIE
MOHHUTOPHHTM Ha Oyaymiee. Bynb TO MOJOXEHWUE MPOU3BOJICTBEHHOTO IMKIA, y4€T TOBapa,
B3aMMOOTHOLICHHS C MOCTABIIMKAMM, 3aJla4¥l YIPABICHUS MEPCOHAIOM WM JOKYMEHT0o0OopoT. B
CJIEICTBHM PAaHO WJIA TO3JHO TMOSBIISIETCS BOMPOC O 3alIUTE JAHHBIX Npeanpustus. OCHOBHOM
LeIbI0 JAHHOTO HCCIEIOBAaHUS ObLIO M3YyYEHHE COCTOSIHMS 3alIMTHBIX MMapaMeTpOB COBPEMEHHBIX
CRM-cucrem Ha mpeaMeT ee MPUTrOJHOCTH JIJISl CTATUCTUYCCKO-aHATMTHYSCKUX HCClieoBaHni. B
pabote OynyT MOKa3aHbl METOJUKH PaOOThI 3alUTHI TAHHBIX U MOJIEJb ISl CO3AHMS U aHATU3a C
MIOMOIIIBI0 HHCTPYMEHTOB TIaTGopmbl SAS.

[TepcnexktuBel mpuMenennuss SAS s ananu3a ganHbIx CRM-cuctemMbl nmpeanpustus

VYopasnenue kinueHTCKuM obOciyxuBanueMm (Customer Service and Support — CSS), B
OTJINYKE OT TPAJAUIIMOHHOW KOHIIEHIIMU OOCIIY)KMBAaHUS KIUEHTOB, IPEANOJararomiee HCKI0-
YUTENBHO TeNe(OHHYIO CIIPaBOYHYIO CIYXOy, MpeaocTaBiseT Oojiee MIUPOKHM CIIEKTP BO3MOXK-
HOCTEM.

KauectBo (yHKkuMOHaNa oOOCTYKMBaHUS KJIHMEHTOB B TakoW cucTtemMe Oazupyercs Ha
HECKOJIbKMX BaXKHBIX CBOWCTBAaX, OJHO M3 KOTOPBIX — HAJIMYUE €IUHON 0a3bl JaHHBIX, KOTOpas
CONIEP’KUT WHGPOPMAIIMI0O O KIMEHTaX M O KOHTAaKTaX C HUMH. OTH CBEICHHUS MO3BOJISIIOT
OTPEIeTNTh, O0OpaIIaJICs JIU paHee KIIMEHT B KOMIIAHUIO U C KaKOU IEIbIO.

Hpyras ocobenHocth CRM Ha ocHOBe ympaBlieHUS KIMEHTCKUM OOCITY)KMBAaHUEM 3aKIIO-
YyaeTcsi B 00ECIeUEeHNH B3aUMOJICHCTBUSI HE TOJIBKO C YAAJEHHBIMU KJIMEHTaMH, HO M TPEJI0CTaB-
JIEHUW BO3MOXXHOCTHU TPYHIOBON pabOTHI ¢ 3aKa3UMKaMH U MapTHEPaMH, a TaKXkKe MPel0CTaBICHUS
YCIIYT B IUCTAHIIMOHHOM pexume. Cuctema SAS o6namaer GOJbIIMMU BO3MOKHOCTSIMU TaKXKe U
JUIS TIPEJICTaBJICHUS JaHHBIX: CO37aHue TpaduKoB, AUarpaMM, TaOHIl, Kak Ui MyOIMKAI[MOHHBIX,
TaK ¥ MPE3EHTAUMOHHBIX 1elel. B3auMmonencTBue ¢ mporpaMmMoil BO3MOKHO KaKk B KOHCOJBHOM
pexuMe, Tak U 4epe3 rpaduueckuii UHTEpQeiic, KOTOpbI MpeAcTaBiseT co00i rpaduuecKyro
000JI0UKY ISl YITPOIIEHHOTO BBO/Ia KOMAH/T sI3bIKa IPOTrpaMMupoBaHus SAS.

1. [IpenocraBneHue COTPYJHUKAM MPEANPHUATHS ONEPATUBHOIO JOCTyMa K WHGOpPMAIUU O
KJIMEHTE HETMOCPEICTBEHHO B X0J/I€ KOHTAaKTa ¢ HUM TIPH OCYIIECTBIEHUU TMPOJIaXK M CEPBUCHOTO
o0CITyKHBaHUSI.

2. AHanu3 JaHHBIX TI0 B3aMMOOTHOIICHHSIM TIPEANPUATHS ¢ KOHKPETHBIMU KIIUCHTAMH H UX
TpyMIaMHu, BEIETIEHHBIMUA B COOTBETCTBUU C PA3TUYHBIMU KPUTEPUSIMHU.

3. AHann3 3aIMUIIIEHHOCTH JaHHBIX O KIIMEHTE.

[Tpu > pexTuBHOM peanu3ariu 3TUX Meliei CTAHOBUTCS BO3MOXKHBIM CHIKATh PUCKU OTEPU
JAHHBIX, MOBBIIIATE d(PPEKTUBHOCTh PabOTHI KAHAJIOB, U YCKOPSTH CEPBUCHOE OOCITYXKUBaHHE.
B xone ananu3a ObUTO BBIBEJCHO, YTO OJIMH U3 CAMBIX MPOCTHIX BAPUAHTOB 3aIIUTH HHPOPMAIUHU B
CRM-npumenenne BHemHuX MbB-cpeact. Takoil moaxoj oveHb ynoOeH, Tak KaK IO3BOJISIET
MaKCHMaJbHO a0CTparupoBaThCsl OT CTPYKTYpPHI MpoliieccoB oOMeHa uHopmaru BHyTpu CRM-
cucteMbl. B aTom citydae cuctema 6e3onacHocTH 3amuiiaeT CRM-cucreMy 1ienmkom, morpysxkas ee
B cBoeoOpa3HbIil "KOKOH Oe3omacHOCTH". B HacTosiiee Bpems A pelieHus 3a1a4yud HeoOX0IuMo
MIPOBECTU CTATUCTUYECKUHN aHAJIU3 C IPUBJICYCHUEM CIIOKHBIX MTAKETOB IMPOTPAMM.
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Abstract. The article presents the basic concept of developing data protection methods for the
CRM system of an enterprise. The basic requirements and characteristics of the user interface, data
protection is described, as well as the direct development procedure is described on the example of
a finished CRM system.
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DEVELOPMENT OF SOFTWARE FOR AUTOMATING THE PROCESSES OF
UNIVERSITY SCIENCE DEPARTMENT

Abstract. In the article the basic conception of software development for automating the processes of
university science department is presented. The goal is to automate the process of collecting teachers'
research papers, generating statistics by the portal the masters and doctors’ works including monograph,
books, methodical, normative, directive document, abstract of paper with certificate, information leaflet,
article.

Key words: software development, automating the processes

Modern higher education institutions use tens or hundreds of PCs used in the educational
process, or ensuring its holding. Information technology can significantly improve the efficiency of
the use of computers. They allow you to create information systems to ensure effective management
of the organization, the tasks of remote and automated learning, storage, document management,
messaging and collaboration on projects. In this case, it is fundamentally important that the IP is
constantly expanding and adding new components or the introduction of new technology should not
require adjustment already working and functioning system. Because there are many ways to
receive, transmit, store and present information in the process of creating a single information space
of the university involved mass systems to realize this diversity and provide efficient information
processing and timely delivery to consumers. Accordingly, the practical importance is the choice of
university management model that allows not only fast enough to build a simple and effective
information system, but also save the operating time at the first stage in the subsequent expansion
and the transition to a more complex network models.[1]

In recent years, intensive reform and modernization processes in the field of education and
science have been taking place in Russia and in Kazakhstan in particular. Currently, the "State
Program for the Development of Education in the Republic of Kazakhstan for 2020-2025" is under
implementation. [2]

The state program for the implementation of the language policy in the Republic of
Kazakhstan for 2020-2025 developed in accordance with Articles 7, 93 of the Constitution of the
Republic of Kazakhstan. The Law of the Republic of Kazakhstan dated July 11, 1997 "On
Languages in the Republic of Kazakhstan". The Strategic Plan for the Development of the Republic
of Kazakhstan until 2025, approved by Decree of the President of the Republic of Kazakhstan dated
February 15, 2018 No. 636; Message of the First President of the Republic of Kazakhstan - Leader
of the Nation N.A. Nazarbayev to the people of Kazakhstan dated December 14, 2012,
“Kazakhstan-2050 Strategy: a new political course for the established state,” and programmatic
article dated April 12, 2017, “A look into the future: modernization of public consciousness”;
Message of the Head of State KK Tokayev to the people of Kazakhstan "Constructive public
dialogue - the basis of stability and prosperity of Kazakhstan™ dated September 2, 2019. [2, 3]

The program determines the strategy, main directions, priorities, goals and mechanisms for
implementing state policy in the field of education and serves as the basis for changes and additions
to the legislation of the Republic of Kazakhstan, management and financing, structure and content.
As well as educational systems, personnel and social policies. The development program is the need
for fundamental reforms aimed at improving the quality of education, the strategic tasks facing the
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education system in the new economic and socio-cultural conditions of Kazakhstan. One of the
priorities is the automation of the activities of the state apparatus, educational and cultural
institutions, and the acceleration of the implementation of the E-Government project.

Aim is to develop of software for automating the processes of University Science Department.
Statistical data showed that the proportion of scientific research, master's and doctoral dissertations
is very low. Relevance of the work is that it is necessary to increase the volume and quality of
scientific information. In the scientific community, the works of scientists, the results of scientific
research, including masters’ and doctoral dissertations, especially in the field of natural and
engineering sciences. The state language should become an effective tool for communication in the
scientific community. [3]

Improving the effectiveness of university management can be decided and give the necessary
socio-economic effect only when moving from local university management subsystem to an
integrated automated information system.[4,5] Such an information system will cover various
aspects of the educational process, automate administrative and financial activities and provide
information support for decision-making in the scientific field of the university. [6] In the future,
the implementation of AIS will be able to coordinate the activities of universities of the Republic of
Kazakhstan, the integration of the information infrastructure of the International University of
Information Technologies and educational information space. [7]

“IT Science” is an online portal that contains all information about the scientific or scientific
and technical activity of the University. The portal will include the masters and doctors’ works
including monograph, books, methodical, normative, directive document, abstract of paper with
certificate, information leaflet, article and so on. It is like a database that stores the all documents of
science activities of the faculty with various degrees. There are several blocks of information that
data distributed such as qualitative and quantitative indicators of scientific potential; the results of
scientific and scientific-technical activities; cooperation with scientific organizations of near and far
abroad. Additionally, the each block has the detailed information of date, author, and work.

The development and implementation of any information system in an organization of at least
medium scale is a task of enormous complexity. This is due to the complex structure and complex
business processes in the organization. The analysis of information obtained on the bases of the
university model of Internet technology. The implementation of the model for the implementation
of the task of comprehensive automation of the university. That is, it will be able to control a single
(single window), a single paperwork between all departments of the university. It provides
centralized data storage, the implementation of universal access to databases using Internet
technology, sending messages, reports, e-mail notifications. [8, 9]

The effectiveness of the system is determined using its own products and technologies; a link
to the most popular program - technical platforms named Microsoft); low cost of implementation.
However, it should emphasized that IP is a tool for effective, high-quality management of the
organization. The quality of university management depends primarily on the quality of
professional managers and the entire team. It should be note that the university’s development team
is the information department. Their choice based on the fact that they are well aware of their
specific business processes, their work on developing value is fairly inexpensive and guaranteed
security. [10, 11]
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YHUBepPCUTETTIH FbLIBIM 06JIIMiHIH NPoLecTePiH ABTOMATTAHABIPYFa APHAJIFAH
OargapJiaMabIK Ka0ABIKTAMa KYPY
Angatna. J[MmioMablK ko0a aschiHAa MPOQECcCOPIIBIK-OKBITYIIBUIBIK KypaM MEH OHBIH
FBUIBIMU KBI3METI Typasibl 0apibIK akmapaTThl KaMTUTHIH «IT Science» OHIaWH FBUIBIMU MOPTAIbI
Kypbpuiabl. JKoOaHBIH MakcaThl - OKBITYIIBUIAPABIH FBUIBIMU-3€PTTEY IKYMBICTAPBIH KUHAY
MPOLIECiH aBTOMATTaHJBIPY, KYPBUIFAH OHJAWH TOpTal apKbUIbI 9P J>KYMBIC >KacayifaH OaFbIT
OOMBIHIIIA CTATHUCTHKAJBIK MOJIMETTEp ally. ATalifaH CalWTKa OKBITYIIBI Kypam ©3 FbUIBIMU
KYMBICTApbIH, aTal alTKaHaa MOHOrpadus, KUHAK, OMICTEMENiK, HOPMATUBTIK, TUPEKTHUBAIBIK
KyKaTTap, aHbIKTama, pedepar, akrapaTThIK apak, MaKajladapbliH KYKTEH anajibl.
Kinr ce3nep: barnapnamanbik >kaOabIKTama, FBUIBIM O€NIMIHIH MPOLIECTEPIH aBTOMAT-
TaHIBIPY
Kenecona K. A., MapaJjiosa E.III., Ucaam A.K.
Hayunblii pykoBoaureb: Mosgaryinosa A.H.
Pa3paboTka nporpaMMHOro odecrne4eHnsi AaBTOMATH3AIUH NPOLECCOB
0T/eJIa HAYKH YHUBEPCUTETA
AHHoTanusi. B cratbe mpencTaBiieHa OCHOBHAs KOHIICTHS pPa3pabOTKU MPOTPaAaMMHOIO
oOecrieueHrss aBTOMAaTU3aI[MU TPOIECCOB OT/EeNa MO Hayke yHHMBepcuteta. Lleiab cocTouT B TOM,
9TOOBl aBTOMATU3UPOBAThH MpoIlecc cOopa MCCIEAOBATEIbCKUX padOT yduTelel, TeHepupys cra-
TUCTHUKY TIOpTaioM. PaboThl Hay4dHO-TIpenoAaBaTeIbCKOTO COCTaBa BKIIOYAET celsi MoHOrpaduu,
KHHUTH, METOJIWYECKUI, HOPMATHBHBINM, IUPEKTUBHBIA JOKYMEHT, B TOM 4ucie pedepar c
cepTtudukaToM, HHPOPMAILIMOHHBINA JTUCTOK, CTaThs.
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AJI'OPUTMBI OITPEJAEJEHUA U OHEHKHU ITO3bl YEJIOBEKA HA
N30BPA’KEHUU U BUJEOITIOCJIEJOBATEJBHOCTH

AHHomauu;l. B cmamve npedcmaeﬂeHa OCHOB6HASl KOHYenyus pa3pa60m7<u anecopummoe onpeaefzele
U OYEHKU no3bl 4enoeexKa Ha u306pa:)fceHuu U 8UOCONOCICO08AMETbHOCHI.
Knwueswie cnosa: 6u0€0n0€ﬂ€006am€ﬂbH001’}’Zb, aneopummbl onpe()e/zenuﬂ no3svl yenoeeka.

AJITOPUTM Onpe/e/ieHusl M03bl YeJI10BeKa

OcHoBa Hameil unen OCHOBBIBaeTCS Ha (pakTe MPSIMOM 3aBUCUMOCTH MEXAYy H3MEHEHHEM
JMHEWHBIX XapaKTePUCTUK JIBYX KPEIUICHW M WX Macmrada Ha u3o0paxenuu. Ciemys u3 3TOro,
OCHOBHOH 3aJaueil ajiropuTMma SIBJISIETCS aHAIN3 M300paKEHMs, HAXOX/IEHHE BA)KHBIX CBS3bIBAIO-
X TOYEK M OINpeNeleHHue WX JTHHAMUYECKHX XapakTepucTuk. I[Iporpamma paccmarpuBaer
YeJI0BEKAa KaK COBOKYIMHOCTb JIBYX BHJIOB II€PEMEHHBIX: TOUEK (MPEICTaBIIAIOT U3 ce0s Mpearosno-
KHUTEJbHYIO 00JIaCTh KPUTHYECKOIO0 M3rnba KOHEYHOCTEH 4enoBeKa) U OTPE3KOB, COCTUHSIOLINX
uX. 3ajaya ompeAeseHHs I03bl YEeJIOBEKa 3aKIIYaeTCsl B HAXOXKICHUU IOJIOKEHHUS (UKCHPO-
BaHHOT'O MHOXXECTBA TOYEK Ha M300paXKEHHWH. DTH TOYKH COOTBETCTBYIOT CyCTaBaM YEJIOBEKa,
KOTOpbIE 00pa3yloT ero BUPTYyalbHbIH ckeneT. Camble MOMYJSPHBIE METOABI ONPEIEICHHS MO3bI
4eJI0BEKa Ha N300paKeHUH — 3TO MCIIOJIb30BaHUE MOJENIN U3 Ae()OPMUPYEMBIX YaCTE! U perpeccun
MIOJIOKEHUSI CYyCTaBOB.

Mogaeib u3 nepopMupyeMsbIX yacrei

OnuceiBasg Mojenb U3 AePOpMHUPYEMBIX YacTell MOXKHO CKa3aTb, YTO IOJIOKEHHME TOYKHU
MIOJTHOCTBIO OIMCBIBAETCS €€ KOOPJMHATOM M MaciuTaboM Teja 4YelloBeKa, a OTpPe3KU OyayT
OTIpEEATHCS BUKEHUEM BOKPYT OJHOW WM Oojiee TOYeK, MpUYEM, JIBH)KEHUE MOCIeAyoUei
TOYKHM MOKHO OIHCATh Yepe3 CyMMBbl XapaKTEePUCTHK, OMHMCHIBAIOIIUX JBIDKEHUE mpenblrynmx. K
MIpUMepy, ABMXKEHHUE OTPE3Ka OT JIOKTS MOKET ONUCATh MOJIOKEHUE TOYKU U U3TMO JaJloHU, HO He
MOJKET OMHCATh MOCIEAYIOUINE ABMKEHUSI OTPE3KOB OT HEe MCXOAALINX. DTOT METOJ O0bEIUHSET
3Tanbl JIOKAJIU3alUU OTAEIBHBIX CYCTaBOB CKeJieTa M BbIOMpaeT Hanbojiee BEPOSITHYIO KOH(UTY-
panMio 1Mo3bl uYeloBeKa B paMkax oOmed 3agaun MuHUMM3auuu [1]. TaBHOM 0OCOGEHHOCTBIO
JTAHHOTO METOJ1a SIBJIIETCS BO3MOXKHOCTh OLIEHHWBaHUS MPaBAOINOA00HOCTH JIF000I MO3bI YenoBeKa
Ha paccMaTpuBaeMOM H300pakeHuHu. [[pyrumu cioBamu, MojAenb M3 Habopa JehopMHpPyEeMbIX
yacTel 3a/laeT BEpPOATHOCTHOE paclpesesieHHe MO3bl YelOoBeKa Ha M300paKeHHH. DTO CBOMCTBO
aKTUBHO MHCIIOJIB3YETCS B NPOEKTE. YHUKAJIBHOCTh JAHHOTO IOJAXO0JAa SBISIETCS BO3MOXHOCTH
YUUTHIBaTh JOMYCTUMbIE U3MEHEHHUS B3aUMHOTO IOJIOKEHHS 4acTell 00beKTa OTHOCUTENIBHO APYT
apyra. [Ipumep Ha uzobpaxenuu [2].

MapxkoBckasi cetb [3] MoaenupyeT OOBEKT, BEPIIMHBI KOTOPOl COOTBETCTBYIOT HCKOMBIM
cycTaBaM, a peOpa 3aJaloT OTpaHMYEHHs Ha WX B3aWMHOE pacrnojoxeHue. UToObl BHIBOJ B
rpaduyeckoil Moaenu ObUT TOYHBIM U S(PQPEKTUBHBIM, aBTOPHI aJITOPUTMa OTPAHUYUBAIOTCS
paccMOTpeHHEM TOJIbKO MoJieneil B Buje nepesa [2;4;5].

B oOmem Buae Moaens u3 Habopa yacTei ompesenseT Mo3y 4YeloBeKa KaK MHHUMYM
(GYHKIMU SHEPIUH, T1Ie SHEPTUsl OMHUCHIBAET BO3MOXKHOE MEpPEMEIIEHIE YacTel Tea, OMUChIBAEMOM
JBYMSI TUTIAMHU TTOTEHITUAIOB ((paKkTOpOB):
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E(P) = Z @;(p,s)+ Z wﬁ-,;} (P:‘rpjrs)’

iEV (i,j eE

I7ie @; — YHapHBIH IIOTCHLMAN CyCTaBa p;, Y » 331a€T NapHBINA MOTCHUMAI Ul CYCTaBOB p;
U p; Ha N300paXEHHH, & § — JIUCKPETHbII IapamMeTp pasMepa 4esiOBeKa. YHUTAapHbI NOTeHIUAT
ONKCHIBACT BO3MOXHOE IMECPEMEIICHUE CYCTAaBOB, a f; » ONKCHIBACT JBUKCHHE CYCTAaBOB JPYT

oTHOocuTenbHO Apyra [5]. B paGorax [2; 4; 5] npenmnonaraercs, 4To HAapHbIA IOTEHIUAN ; HE

3aBUCUT OT BXOJHOIO H300pakeHus. biarogapss HCHOJIB30BaHUIO TIJI00AJBHOTO CKPBITOIO
napameTpa pasMepa Teja yelloBeKa yjaaercs n30exaTh CUTyallud, Korja B HalJeHHOH 1mo3e OAHU
4acTH HENPONOPLUUOHAIBLHO OOJIbIIE IPYTHX.

OpHuM U3 HEIOCTaTKOB MOJENU W3 Habopa AeQopMHUpPYyEeMbIX YacTel, MpeasioKeHHOH B [2],
SBJIAETCSA JPEBOBUJHAS CTPYKTypa 3aBUCHUMOCTEM MexIy cycraBamu. Hampumep, mnosoxkeHus
KOJIEHEHl He UMEIOT MpsMOil 3aBHCHMOCTH, M CBSI3aHbl 4epe3 IOJO0XKEHHE CYCTaBOB Teja. JTO
OPUBOAMT K TOMY, 4YTO QJITOPHUTM MOXKET pACIOJOXHUTh TOYKH OOEMX HOT UYeJNOBEKa Ha
n300pakeHuH oHON Horu. [lyis pemienus aToil mpoOnemMsl B pabote [6] mpeiaraercss paclIupuTh
MOJICTIb YeIOBeKa HaOOPOM T03JIeTOB (B aHIIMiiCKo# Bepcun poselet) [7], koTopbie orpaHu4MBarOT
B3aMMHOE PACHOJIOKEHUE HEKOTOPOTO MOJIMHOKECTBA CYCTABOB TeJla YeJIOBEKa.

HecmoTpss Ha TO, uTO moONy4deHHas rpaduyeckas Monenb OOJNbIIE HE SIBISETCS JEPEBOM,
QITOPUTM BBIBOJIa OCTaéTcs 3((PEKTUBHBIM, IOCKOJIBKY JOIycKaeT mnepebop Mo HeOOJIbIIOMY
MHO>KECTBY COCTOSIHUM 103JIETOB.

bazoBas mozens [2] npeamnonaraeT, YTo BCE CYCTaBbl TeJla YeIOBEKa BUAHbBI HA N300pakeHUH.
DTO CTAaHOBUTCS CEPbE3HOM MPOOIEMON B CUTyallUsIX YaCTUYHOW BUIMMOCTH TeJla YyeloBeKa HU3-3a
MEPEKPBITUI M YaCTUYHBIM BBIXOJIOM UY€JIOBEKA 3a TpaHully n3obpaxkeHus. B pabdorax [8;9] aBTopbl
OTIPEICIISIOT SABISETCS JIM CYCTaB MEPEKPBITHIM H300pakeHHeM Apyroro uenoseka. Mcmombsys
MoJIeNb U3 AepopMUpYyeMbIX YacTei, MOTyYeHbI CIEAYIOIINE PE3yIbTaThl.

Perpeccus 1moJio;keHusi CycraBoB

AJNBTEpHATUBHBIM TOJIXOJOM K OINPEIENIEHUIO MO3bl YeJIOBEKa SBIIETCS METOJ PErpeccuu
MOJIOKEHUS CYCTaBOB W3 M300paxkeHus. OTIWYUTEIbHAsT OCOOEHHOCTh JTAHHOTO METOJa SBISETCS
TO, YTO B OTJIMYME OT MOJENM M3 Habopa AepopMUPYEMBIX YacTe OH HE MO3BOJSET OLICHUTH
KauecTBO MPOU3BOJLHON MO3bI HA N300paKEHUH, HO MOKET HESIBHO YYUTHIBAThH MOJOKEHUS TPYIIT
cycraBoB. B pabote [10] aBTOpBI TOCTPOMIN OTOOpaKEHHE BXOHOTO U300paKEHUS B KOOPAMHATHI
KaXJ0ro cycrtaBa. [IpeayioxkeHHBbII MMU alrOpUTM MPEACTABISIET KacKaa M3 JIBYX HEHUPOHHBIX
CeTei, KOTOpbIE MOCIEA0BATENbHO YTOYHSIOT IOJIOKEHHME KaXKJI0OTO CycTaBa Ha H300pakeHUHU.
ABTOpHI MTOKa3alii, YTO MEPBBIA Perpeccop yKa3blBaeT MPUOIMKEHHOE TOJ0KEHUE CyCTaBOB BCETO
Tena, B TO BPeMsl KaK BTOPOM YTOUYHSIET TMOJIOKEHHE OTIEIbHBIX cycTaBoB. B pabote [10] aBTOpHI
yKa3ajM, 4yTo MpecKa3zaHue TEeTIOBOM KapThl MOJIOKEHHS CYCTaBOB MO3BOJSET JHOOUTHCS TYUIINX
pe3yabTaTOB B paMKax TOTO K€ MOAXO0a.

B paGote [9] aBTOpHI pacmupwyii TPeabLAYIIUuN moaxon. st yTOYHEHUs JIOKaTWu3ariuu
KaXXJIOTO CYCTaBa OHM MPEMJIOKHIM MCIOJIb30BaTh TAK)KE TEIJIOBbIE KAPThl MOJIOKEHUS APYTUX
cycraBoB. Takoil mojaxoj Hambosee OMU30K K MOJEnH M3 Habopa AepopMUPYEMBIX yacTel, HO
MO3BOJISIET HESBHO YYHMTHIBATH MOJOKEHUE BCEX CYCTABOB HAa M300paKEHUU TPU UX YTOUHEHUHU.
Haubonee cinoxHOM aii JaHHOTO METOJIA SBISETCS CUTYyallusl HAJIMYUSI Ha OJHOM H300paKeHUU
HECKOJIBKUX JIFOJICH, N300paeHHsI KOTOPBIX YaCTHYHO MEPEKPHIBAIOT IPYT IPYyTa.
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Pucynox 3 Pucynox 4

JlaHHBIH METOJ| HaXOIUTCS B pa3padOTKEe M MOCTEIEHHO J0padaThIBAeTCs, B CBS3U C ITHM

HUCIIOJIb30BaHa MOJCJIbL H3 I[e(I)OpMI/IpyeMLIX ‘IaCTeﬁ, KOTOpasa ABJISACTCA O,HHOﬁ U3 HaWJIy4dliux B
OIIPCACIICHUHU ITO3bI HA BUACOIIOCIICAOBATCIBHOCTH.
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Ha pucynke 13 M0XHO yBHUJIETh, UTO Ha 00paOOTaHHOM M300paKEHUU, TOUYKU U COECTUHSIO-

e JUHUHN OT06pa)KaIOTC5I HEBCPHO.
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DEVELOPMENT OF WAREHOUSE STORAGE SYSTEM FOR
TEMPORARILY KEEPING HOME INVENTORY

Abstract. In this project, the mobile applications “Qoima” is presented new methods and algorithms
for the warehouse storage system mobile application in order to increase the efficiency of temporary keeping
home items. Introduced main specifications and requirements about warehouse management system,
novelty of work in our market, also interface of mobile application and evaluation of effectiveness of
automation are described.

Key words: warehouse management system,inventory management system automation storage system,
user interface, IMS,UML.

Buying on instinct and bringing back home what you've bought in the supermarket is a human
trait. You would space them in several zones of your apartment. It might be in your lobby or dining
room, Kitchen area, garden, bathroom and just about every other spot. In the meantime, there would
be a period when you'd be missing control of certain items in your residence. Some can also lie
unnoticeably to your attention. This is not only normal to you but is actually happening in most
families.
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Developing warehouse storage management system for temporarily keeping home inventory
is based on the organizing, documenting and keep tracking home items in storage or across multiple
properties which allow automatically retrieve product information, a unique and time-saving feature
that streamlines the inventory process.

Developing and testing of new methods and algorithms for the warehouse storage system
mobile application in order to increase the efficiency of temporary keeping home items.

The formulated goal required the solution of the following tasks:

- analyzing of existing research and development in the field of storage systems;

- development of a function where customer can find out the location of warehouses;

- implementation of a system where client build inventory by scanning the QR-codes;

- implementation of a system where client create a property record with photos of each item;

- development of a payment system by the volume and weight of inventory.

Novelty of work and personal contribution:

- function that provides organize items based on collections they're stored in and tag them
for easier searching;

- set reminder an alert on items that people leave for rent;

- creating inventory by scanning QR-code and keep accurate details such as: barcode name,
description information;

- record the value of each item and track depreciation for an accurate valuation items at any
point in time.

Using a household inventory app can support you manage your possessions and even measure

the total amount of your properties and it can be a saver if you are ever in a position where you need
to replace your personal belongings after a loss.
There are many scientific researches on this subject [1, 2], in which it is explained that the
division’s warehouse still uses paper records for registration and storage. During the development
of the mobile application "Qoima™ that shown on the figure 1, we took into account the fact that the
use of a mobile application is the best and fastest solution to automate this problem [3,4].

We pick up your stuff. We store it. We bring it back.

Swipe to learn more.

S - cetsare

Get Started
Have An Account? Log In

Get Started
Have An Account? Log In. 9

Figure 1 - Mockup of mobile app “Qoima”

Aim of experiment is testing of the effectiveness of the developed software, in other word
how customers saving time and effectiveness of the developed software using application named by
“Qoima”. This mobile app will be useful and ease of use than other analogies. A home inventory
can help you organize and assess the value of the personal belongings inside your home. Once you
know the value of your belongings, you can choose the appropriate insurance limits to help protect
your stuff should the worst happen. Result of evaluation of effectiveness of automation shown on
Table 1 and Figure 2.
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Table 1 - Evaluation of automation efficiency (by time)

Experiment indicators | T1 — the total value T2- the total value of | Deviation | Efficiency, N
of the average the average time +,- min.
without application, | using applications,
min min
Search renting 150 10 140min | 15
warehouse
Payment 20 5 -15min 4
Delivery items 0 30 +30min 0
Locking and unlock .
with QR-code 1 0.3 - 1.2min 5
Sorting the items 31 5 - 26min 6.2
Entry in the database | 25 4 -21min 6.25
Subtotal 227.5min 54.3min -162.2 min | 4.18 times

To calculate how many times the developed program allows you to reduce the time you need
to use the following Formula 1:

N=2=418 (1)

Tz

@~ With app 4l Without app

160
140
120
100
80
=]
40

20
o . e —— 2
Sorting the itemns  Locking with QR- Delivery items Payment S=arch Renting Entry in the
cods warshousze database

Figure 2 — Comparison of the efficiency with and without application

In the result of experiment, we calculated efficiency of time of the total value of the average
without application and using application. Efficiency was equal to 4,18. More deviation we can see
on the diagram in experiment indicators such as search renting warehouse, delivery items and
sorting the items. It means, that you can save 4,18 more times using our application than without
application.
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MNOKOJEHUE Z 1 UCKYCCTBEHHBIV UHTEJJIEKT B XXI BEKE

Annomauusn: B npeonacaemoii cmamoe agmop nooHuMaem memamuxy UCKYCCMEEHHO20 UHMELIeKMd
Kax 0OHY U3 OCHOBHBIX BHEOpeHUll @ cogpeMentoe epems. B cmamve npusoosmes paxmuvl cmpemumensrozo
Pazeumusi UCKYCCMBEHHO20 UHMENIEKMA — KAK 6AJICHO20 (Pakmopa GblNOIHEeHUs CLONCHbIX KOHCMPYK-
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MUBHbLIX 361061’{, npeéﬂazaesze HbIHeuHell uHmeJmeKmyaﬂbHOﬁ yusuiusayuu. A@mop cmamovu nolmaemcst
PackKkpuslimb pojb UCKYCCNIBEKHO2CO UHMENIEKMA 6 06u;ecmee, €co npeumyuiecmea U 603MOINCHbIE nocieocm-
BUsl, A MAKIICE KAKOBO 3HAHUE U NOHUMAHUE COBPEMEHHbIMU cmyaenmamu, mak Has3vl6ademoco NOKOJIeHUA Z,
makoeco Ae6J1eHUA KaK LlCKyCCI’HGGHHbllZ UnmeJsiekm, NOHUMaHue UMu CO6PEMEHHBIX MEXAHUISMOB UCKYCCMBEH -
HO20 UHMeEIIeKMa U OmHouleHue NOKoeHus Z K UCKYCCMBEHHOM)Y UHMENTIEKM) .

Knwuesvie cnosa: UCKyCCI’}’l(?eHHbllZ UHmMeENNEeKm, 6blCOKOUHmMeENNIEKMYalbHble onepayuu, npozcpam-
muposarue, po6omomexnul<a, uenoseueckas 0esimeibHOCb.

B nipeniaraemoii ctatbe aBTOp MOJHUMACT TEMATHKY UCKYCCTBEHHOTO MHTEJUICKTA KaK OJIHY
W3 OCHOBHBIX BHEJIPCHHUH B COBpEMEHHOE BpeMs. B crarbe mpuBOmsTCS (DaKThl CTPEMHUTEIHHOTO
Pa3BHUTUS UCKYCCTBEHHOTO MHTEIUICKTA - KaK BAXXHOTO (DAaKTOpa BBITIOJHEHUS CIOKHBIX KOHCTPYK-
TUBHBIX 3a/1a4, IpeljlaracMble HBIHCITHEH HWHTEIUICKTYAIbHOW NHMBHUJIM3AIMCH. ABTOpP B IIEIAX
WCCIIEIOBAHMSI TIPOBEN OMPOC CPEIH CTYAEHTOB AJIMATHHCKOTO TEXHOJIOTMYECKOTO YHUBEPCHUTETA,
HaOJIIOZICHUE COBPEMEHHBIX MEXaHHM3MOB HCKYCCTBEHHOTO HMHTEIUICKTA, BCJICICTBUM H3YYCHUS
KOTOPOTO aBTOpP PAacKpBhIBAET POJb HCKYCCTBEHHOIO HWHTEIUIEKTa B OOINECTBE, a TaKXKEe €ro
MPEUMYIIECTBA U BOSMOXKHBIC TIOCIICICTBHSI.

Ha py6exe XXI Beka mudpoBu3ammsi JOCTUTIA KOJIOCCAIBHBIX MacIITabOB M Pa3BUTHE
TEXHOJIOTUH CTPEMUTEIbHBIM IIaroM HJET BIEpel. Takue TEXHOJOTHH KaK HMCKYCCTBEHHBIH
MHTEJUICKT COJIEp)KaT B ce0e OrpOMHOE KOJIMYECTBO MH(POPMAIINH, YIOBIETBOPSIOIIEE JTH000M Halll
3aIpoc U TaKuM 00pa3oM 3HaroIee 0 Hac MH(opMauu OoJblie, 1axe YeM Mbl camu. Bee Gobiire
1 OOJIBIIIE MBI COBEPIIACM TE€ WJIM MHBIC OTEpPAIlii HA TAKMX MHTEPHET-PEecypcax Kak: COIHAIbHBIC
CeTH, BEO-CAMThI, JJCKTPOHHBIC CHUCTEMBI IUIATE)Ka M OHJIAWH-CEPBUCHL. Bce 3TH CTPYKTYpBI
SBJIAFOTCSI TIPUMEPAMU HCKYCCTBEHHOTO HMHTEJUIEKTa, 0€3 KOTOPBIX HEBO3MOXKHO TIPEJCTABHUTH
COBPEMEHHYIO U OYAYIIYIO [IHBHIH3AIHIO.

Tabanna Ne 1- Cratucruka oTBeTOB cTYAeHTOB. Onpomeno 65 crynenToB ATY u MYUT

AJMATHHCKHI TEXHOJOrMYeCKHii
yHuBepcuteT (ATY)

Bomnpoc MeskayHapoaHbI YHUBEPCUTET
HHG(OPMALMOHHBIX TEXHOJIOT Uil

(MYHUT)

Koro BbI 3HaeTe u3
IIPEACTABUTEIIEH,
3aHUMAIOIUXCS
r1yOOKHM H3yYeHHEM
HCKYCCTBEHHOTO
MHTeIJIeKTa?

Nnona Macka - 19 cTtynenToB
Mapka IlykepOepra - 12 cTyaeHTOB

Nnona Macka - 21 cryneHToB
Mapka IlykepOepra - 13 cTynenror

HazoBure npumepst
HCKYCCTBEHHOT'O
WHTEIJIEKTa B MUpE

28 CTYZIeHTOB Ha3BaJI COBPEMEH-
HbIe 0aHKOMATBl 1 POOOTEXHHKY B
Snonwun, 3 cryneHTa 3aTpyIHIIOTCS
C OTBETOM

29 CTy/IEHTOB — TOJIOCOBBIE TOMOIIHUKH
«Siri» u «Anmuca» 5 cTy/IcHTOB Ha3BaJIH
4aT-00TOB — OHJIAMH-ITOMOIIHHUKOB,
YIPOIIAIONTNX CBS3b C KIHEHTaMHU

HUCKYCCTBCHHOI'O MHTCIIJICKTA
MOKCT MMPUBECTU K H€06paTI/IMI>IM
TIOCIICACTBUAM

[Imrocer 18 cTyaeHTOB OTMETHIIN 24 cTyneHTa BBICKA3aJId MHEHHE O TOM,

MCKYCCTBEHHOTO MHOTO()YHKIIMOHAITBHOCTh YTO UCKYCCTBEHHBI MHTEIIEKT

MHTEIIeKTa HCKYCCTBEHHOTO MHTEJJIEKTa MIPUHECET HAMOOJBIIYIO TIOIB3Y
YeJIOBEYECTBY, TAK CIIOCOOCH BBIMOJIHSATD
oTepaluy ¢ HanOOJIbIIeH TOUHOCTBIO U
ClIeZIoBaTeIbHO ¢ 3P PEeKTUBHBIM
pe3yJIbTaTOM

Munycel 13 CTyAEHTOB OTBETHIIN, YTO 10 ctyaentoB orBeTmin, uto UM mMoxkeT

MCKYCCTBEHHOTO MaJjieHias orpenrHoCcTh B 3aHATH paboune mMecTa, Oaromaps oT-

MHTEIIeKTa pa3paboTke MEXaHM3MOB CYTCTBHIO B HEM YE€JIOBEYECKOT0 (hakTopa

M HaJIUYUs BEICOKON TOYHOCTHU U mpak-
THYECKH 0€30IINO0YHBIX PE3YyJIbTAaTOB
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Xorenu 11 ObI BB Ha - 12 ctyneHToB Ha— 15 ctyneHros,

€0311aTh COOCTBEHHOE Her — 14 ctynenros 19 cryneHToB nMenu OBl JKeJTaHue ero
n3o0peTeHue, ComHeBarotcst — 5. OCYILECTBJICHUS, TOJIBKO B Clly4ae
obnanatoree OTCYTCTBHSA OMINOOK W TIOCTIETYIOIIIIX
HCKYCCTBEHHBIM MOCJeICTBUI NIpH paboTe ¢ HUM
HUHTEJICKTOM?

HckyccTBeHHBIH MHTEIUIEKT - HayKa M TEXHOJIOTHS CO3/JAaHUS WHTEIUICKTYaJbHBIX MAallluH
MyTEM BHECEHUS OIPEACICHHOW NPOrpamMmbl. AKTYalbHOCTh MPEAJIaraéMoil TEMaTUKH 3aKIII0-
YyaeTcs B TOM, YTO HMCKYCCTBEHHBIM MHTEJUIEKT CEMHUMUJIBHBIMU IIAraMH BOIIENI B MPAaKTHYECKU
KKyl chepy IeSTEIbHOCTH YEIOBEKAa W TUIAHUPYET BOBCE OOJETYUTh KU3Hb COBPEMEHHOTO
nokoJsieHusi. BMecte ¢ TeM MCKYCCTBEHHBIM MHTEIJIEKT KaK CaMOCTOSATEIbHO-MBICIIAIIAs KOHCTPYK-
1us 00CcykaaemMa, Tak Kak UMeeT COOCTBEHHBIC TUTFOCHI U MUHYCHI. ['0OBOpSl 0 HOBU3HE JAHHOW TEMBI
MBI PacKpbIBaeM 3arajouHyl0 OTpacib, KOTopas crocoOHa Ojaromapss MpPOTrpaMMHUPOBAHUIO
MBICJIUTh WM BBITIOJHATH CIIOKHEHIIINE WHTEIUICKTyaJIbHBIC OINEpalud IMOA0O0HY YeIOBEUYECKOMY
MO3Ty, TeM CaMbIM Haiiisi OTPOMHYI0 BOCTPEOOBAHHOCTH B OOIIECTBE Ojaroaapsi XOpolieMy u
MIPEBAIMPYIONIEMY TTPEUMYIIIECTBY — 0€30IMO0YHO BBITIOJHEHHON padoTe, He TPeOYIOIIeH OTIbIxa
Y HE UMEIOIEeH pa3IuyHbIX crienuuueckux GakTopoB, MPUCYIIUX YETOBEKY.

Ha nanHbli MOMEHT CaMbIMH W3BECTHBIMH IMPUMEPAMH Pa3BUTHS UCKYCCTBEHHOTO WHTEII-
JIeKTa B MHpE SBIAIOTCA 3d-MPUHTEPHI, KOTOpbIE ceidac yxke CHOCOOHBI HamedaraTb oMa |
yenoBedyeckue opranbl. JlanHag crpateruss 3D-nevartu HaieraeHa Ha CO3/JaHHUE CEKTOPOB CTPOU-
TEJIbCTBA, MEUIIMHCKUX TOBAPOB U JIaXKe MOTPEOUTENBCKUX MTPOTYKTOB.

Tax manpumep, B CIIA, EBpomne, BenmukoOpuranuu, Kanane, M3pawre, Kurae naxogurcs
HauOoJbIIee KOJTUYECTBO MOJIOJIBIX MHHOBATUBHBIX (PUPM, KOTOpBIE pa3padaThIBalOT MCKYCCTBEH-
HBI WHTEUIEKT. B 001acT HMCKYCCTBEHHOTO HHTEIJIEKTA 3apeTrMCTPUPOBABIIMX HAWOObIIEE
YHCII0O TATeHTOB MOXKHO Ha3BaTh Takue QupMmbl kak: IBM, Toshiba, Samsung, NEC, Fujitsu,
Hitachi, Panasonic, Canon.

B HenmaBHeM BpeMeHM B AJMAaThl BIEPBBIC MPOIIET YEMIHOHAT MO POOOTOTEXHHUKE CPeIu
By30B «IITU Robocon 2019» B pamkax mnoxanaepxku l'oma momonexu. J[eHCTBUTENBHO Takue
YeMnuoHaThl, Kak «PoOOKOH», HYXHBI MJII TOro, 4YTOOBI B CTpaHE pPOCIO KOJIUYECTBO
CIEIMAJIUCTOB, pa3z0uparonuxcsi B podoTorexHuke. OHU TpeOyroTcs aJisi paboThl B pa3paldoTKe
CHUCTeM TMPOTPaMMHPOBAHUS, OCHOBAaHHOW Ha aBTOMATHU3AIMHM, WCKYCCTBEHHOM WHTEJUICKTE,
BHEJIpEHUU KUOEpPU3UMUECKUX CHUCTEM B TIPOU3BOJACTBO U OOCTY)KMBAaHHUE UYEJIOBEUECKUX
notrpeOHOCTEH.

HckyccTBEeHHBIM WHTEIUIEKT MO MHEHHUI0O MHOTHX JKCIEPTOB-(YTYpPOJIOTOB JIEHCTBUTEIHHO
3aMeHseT M B Oyaymiem OyIeT TOJIbKO BBITECHATH Mpodeccuu, CBS3aHHBIE C OMEpalusMH, B
OCOOEHHOCTH CO CYETOM M MaTeMaTHYECKHM BBIYHCIICHHEM TaKWe Kak: OyXraiaTepbl, CEKpeTapH,
KOHJYKTOPBI, KOHTPOJIEPHI, paboune KOHBEHEepOB, OXPaHHUKH.

HckyccTBeHHBI WHTEUIEKT B TJIOOQAIBHOM MHUPE Pa3BHBACTCS JIOBOJIBHO OBICTPHIMH
TEMIIAaMH, YTO TO3BOJIIET HaM CYAUTH O CKOPOM €ro BHEAPEHUU OYKBAIHHO B Ka)IbIH acCHEeKT
YEJIOBEYECKOU JIEATEIbHOCTH.

ABTOp B LEJISAX UCCIEAOBAHUS MPOBET ONPOC CPEIU CTYAEHTOB IBYX BY30B — AJIMATUHCKOTO
TexHosoruueckoro yHuepcurera (ATY) m MexnyHapoaHOro yHHBepcuTeTa MH(GOPMAIMOHHBIX
texaonoruit (MYUT).

CormacHO oOmpocy CTYIEHTOB AJIMATUHCKOTO TEXHOJOTUYECKOTO YHUBEPCHUTETAa IO HUX
MHEHUIO HMCKYCCTBEHHBIN HMHTEJUIEKT MPHHECET HauOOJNBIIYI0 MOJIb3y 4enoBeuecTBY. CaMbIMu
M3BECTHBIMHU MMPUMEPAMH OHH HA3BIBAIOT «Siri» U « ATUCY» - TOJIOCOBBIX TOMOITHHKOB BCTPOSCHHBIX
B COBpEeMEHHbIe cMapTQoHbI. J[aHHBIM BUPTYaNbHBIH POOOT-TIOMOIIHHUK pEIIaeT OMpeelieHHbIC
3a/la4yM, CBS3aHHbBIE C OYIMIBHHUKOM, IJIAHOBBIMU pacdyeTaMd M IMPEeIOCTaBISIET B MOMEHTAIbHOM
JOCTYTIE TI00YI0 3ampaniuBacMyo HH()pOpMaIIHIo.
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19 crynenroB, oOy4aromuxcs Ha 3KOHOMHUYECKOM (hakynbreTe AJIMATHHCKOTO TEXHOJIO-
TMYECKOro yHUBEpCUTeTa Ha Bonpoc: «Koro Bbl 3HaeTe U3 MpeAcTaBUTENEH, 3aHUMAIOIIUXCS TI1y00-
KM HU3Y4YE€HHEM MCKYCCTBEHHOTO MWHTEIEKTa M HENOCPEACTBEHHO €ro OCYILECTBICHUEM?)»
OTBETHJIM, YTO CAMBIM OCHOBHBIM €r0 IIPEACTABUTENIEM Ha IaHHbI MOMEHT siBisieTca Miton Mack, a
12 crynenToB Ha3Banu Mapka L{ykepOepra — ocHoBares conpaibHoi cetn Facebook.

Takke CTyIeHThl NPUBOJAT B MPHUMEP HCIHOJIb30BAHUE MCKYCCTBEHHOI'O HHTEIUIEKTa B
SlnoHuu, pacckasbiBasi 0 pOOOTEXHHUKE, IIOMOTAIONICH BBITOIHATH KaK U (JMHAHCOBBIE PAacUeThl, TaK
Y JJOMAIlIHUE ONepaLiu.

24 crypenta MYUT cuuTatoT, 4YTO MHHYCOB y HMCKYCCTBEHHOI'O HMHTEJUIEKTA HET U OH
IIPUHECET TOJBKO IO0JIb3y 4esioBeuecTBY. 10 CTyAEHTOB NPOKOMMEHTHPOBAIM OTPHUILATEIBHYIO
CTOPOHY UCKYCCTBEHHOI'O MHTEIIJIEKTA, BBICKA3aBILIMCh O TOM, YTO OH HMEET OITaCHOCTh BHEIPUTHCS
BO BCE aCIEKThI YEJIOBEUECKOM )KU3HEACITEIbHOCTU U 3aHATh pabouue MecTa JIofei.

[IpoBoas Gnui-onpoc cpeau CTyAEHTOB MexayHapoJHOr0 YHUBEPCUTETA HH(POPMALIMOHHBIX
TeXHOJorul, oOyuatomuxcs Ha ¢akynpreTe «HPOPMAIMOHHBIE CUCTEMBI», 3aJaH BOIPOC:
«Xotenmn nu OBl BBl CO3JaTh COOCTBEHHOE W300peTeHue, o0yagaroniee WCKYyCCTBEHHBIM
uHTeIeKToM?». Ha naHHbIil BOmpoc OOJIBIIMHCTBO CTYACHTOB OTBETHIIH, YTO UMENU ObI JKeJIaHHe
€ro OCYIIECTBJICHUS TOJBKO JIMIIb B Clydyae OTCYTCTBUS OLIMOOK U IMOCIEAYIOIIUX IOCIEICTBUI
npu pabote ¢ HuM [Tabnuma Ne 1. CtaTucTuka oTBeTa CTYACHTOB].

B cBA3u ¢ 3TUM CTpOUTCA BBIBOJ O TOM, YTO MCKYCCTBEHHBIN MHTEUIEKT 3TO CIOKHEWUIINN
MEXaHHU3M, KOTOpbII B MEPBYIO OYEpPE]b CO3/aH il TOro, YTOObl MPUHOCUTH IOJB3Y M pellaTh
HEMOCUJILHBIE 3a/1a4H, KOTOPbIE pealbHbIN YETIOBEK B CHUITY OMOJIOTHH M YEJIOBEYECKOTo (aKkTopa HE
BCEI'/1a CMOKET PELIUTh.

be3ycnoBHO, ecTh BEpOSITHOCTh TOTO, YTO MCKYCCTBEHHBIM MHTEIUIEKT 3aMEHUT Mpodeccuu,
CBSI3aHHBIE C MATEMaTHUYECKUM pacueTaMu U JIPYTMMH KOHCTPYKTHUBHBIMU OIE€PALUSIMH, HO HET
rapaHTUU TOTO, YTO POOOTU3UPOBAHHBIA MEXaHU3M CMOXET 3aMEHUTh MPOQECCHIO, CBSI3aHHYIO C
TBOPYECKO-KPEATUBHOMN NIeATEIbHOCTRI0. B naHHOM cdepe, CBA3aHHOM C MY3BIKOM, XY/I0KECTBEH-
HBIM TIPOLIECCOM, TBOPUECKUM BOOOpaKEHHEM HE0OX0auMa, IpexkJie BCEro, BHYTPEHHS qyIIeBHas
COCTaBJISIONIas YEJIOBEKA, YTO HE CMOXKET CKOHCTPYUPOBATh pOOOTU3UPOBAHHBIM MEXAHU3M B CHILY
OTCYTCTBHSI UyBCTB.
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XXI racbipaarbl Z ypnarbl KiHe KacaH/Ibl HHTEJJIEKT

AngaTna: Y ChIHBUIFAaH MaKajia/ja aBToOp >KacaHIbl MHTEIIEKT TaKbIPBIOBIH Ka3ipri yaKbITTaFbl
Heri3ri eHrizysiepaiy Oipi petinae kerepeai. Makanaaa jkacaHAbl MHTEJUIEKTIHIH KapKbIHABI JamMy
dakTinepi - Kazipri 3uATKEPIIiK OPKEHUETTIH YCHIHBUIATHIH KYpJedl KOHCTPYKTHUBTIK MiHIETTEepIl
OPBIHAAYIBIH MaHBI3bI (AKTOPBI PETiHAE KenTipiieai. MaKkataHblH aBTOPhI KOFaMIAFbl KacaHIbI
WHTEJUIEKTTIH POJiH, OHBIH apTHIKIIBIIBIKTAPE MEH MYMKIH OONAaTBIH calapliapblH, COHIAN-aK Z
YpHaFblHbIH Ka3ipri 3aMaHfbl CTYACHTTEPHAIH KacaHIbl WHTEJJIEKT, OJapAbIH Kazipri 3aMaHFbI
KacaHIIbl WHTEJUIEKT MEXaHU3MJEpIH TYCiHyl XoHe 7 YpHarblHBIH JKacaHAbl HHTEIUICKTKE
KaThIHACKHI CUSKTBI KYOBUIBICTHI 01Tyl MEH TYCiHYl KaHJall eKSHIH allyFa ThIPBICAIbI.

Tyiinai ce3aep: >xacaHAbl MHTEIUICKT, JKOFAphl 3UATKEPIIK oIepalusap, Oargapiamanay,
POOOTOTEXHHKA, a/1aM KbI3METI.
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Taiguly A.T.
Scientific superviser: Shaimerdenova M.D.,
Generation Z and artificial intelligence in the XXI century

Abstract: In the proposed article, the author raises the topic of artificial intelligence as one of
the main implementations in modern time. The article presents the facts of the rapid development of
artificial intelligence - as an important factor in the implementation of complex constructive tasks
proposed by the current intellectual civilization. The author of the article tries to uncover the role of
artificial intelligence in society, its advantages and possible consequences, as well as what modern
students know and understand, the so-called generation Z, of such a phenomenon as artificial
intelligence, their understanding of modern mechanisms of artificial intelligence and the attitude of
generation Z to artificial intelligence.

Key words: artificial intelligence, highly intelligent operations, programming, robotics,
human activities.

CBenenus 00 aBTOpE:

Taiiryasl Aiigana TaiiryJasIKbI3bl, CTYyICHTKAa BTOPOro Kypca, Gakynsrera «Kuao u TBy,
cnenuanuzanun «Pexuccypa 3KpaHHBIX MCKYCCTB» MO CHEIUAIBHOCTH «Pexuccep TeleBUICHUS
KasHAMU umm. T K. XKyprenona.

HlaiimepaenoBa MenabiranbiMm  Jlxamaj0eKkoBHa, KaHAMJAT HCTOPUYECKHX HAayK,
accOIMUpPOBaHHBIN mpodeccop, akamemuk MAWH, mnpodeccop Kazaxckoit HamumonansHoU
akanemun uckycct um. T.K. XKyprenona.

YK 530.1, 681.3.06

Typcebinxan A.M., Amaa XK.E.
an-®apabu ateiHAarel Kazak ¥ITThIK yHUBEPCUTETI
Anmartel, Kazakcran
Foutbimu sxerekminepi: xomaprosa I11.A., KyarbaeBa A.A.

AJTAMJIbI COMKECTEHIIPYIIH BUOMETPUSJIBIK MOJIEJIH ) KOBAJIAY

Anoamna. Maxanaoa caycak i30epiniy 6ipecell epekuieikmepiniy OPHALACYbL MYPAbl OepeKmep
HEeSYPIbIM MOABIK JHCOHE IHCAN2AH aKNAPAMMblY el a3 MA3MYHbIMEH CAKMAiamvll OelineHiy MmypieHyin
a3ipriey dcate icke acvlpy Kapacmuipolizan. Caycak i30epi 60UblHULA MYI2AHbL COUKeCeHIpY Jicyllecin icke
acelpy caycax manbacvlh 6yOey JHCoHe OHbl 0ACKa MAanOANApMeH CAlblcmulpyObly OApIblK Ke3eHOepiH
Oipviyzai unmepdgheticme bipikmipyee MyMKIiHOIK 6epeoi.

Kinm co3dep: uoenmugpuxayus, napoisb, 6UoOMempura, nanuiispivl, Cypemmep.

Kazipri yakpITTa mapoibjaep, )KeKe COMKecTeHAIpY HeMipiepi jKoHe apHailbl COUKECTEHIIPY
KapTOoYKajgapbl KYHACIIKTI KOJITAaHbICKA re. MbIcasibl, 0aHKOMAaTTaH KOJIMa-KOJ aKIIaHbl ajly YIIIiH,
AJIEKTPOHBIK NOLITA OaFaapiiaMmackiHa HeMece Oenrii 0ip KOMIBIOTEPIIIK IepEeKTep caHaThIHA Kipy
yurin PIN kox Kaxer 60a/isl, SFHU, ci3re maposb KakeT [1-3].

AnamMap KenTereH caHiap MeH XaTTapblH KeNTereH KoOMOMHAIMsATIapbIH €CTe CaKTayFa THIC.
Kasipri 3amanfbl aJjaMHBIH TaFAbIPbIH JKEHUIIETY YIIIH KOMIBIOTEPIEp OHJIpiCiHE MaMaHIaHFaH
KOMIIaHUSATIap OMOMETPUSUIIBIK TEXHOJIOTUSHBI AMBITTHl. buomerpuka — Oysl op aJaMHBIH JKEKe
CUTIAThIH aHBIKTAY YIIIIH aJlaM JCHECIHIH OpTYpJIi CHUIIaTTaMajapbiH (caycak 137epi HeMece OKYIIIbI-
HBIH, OKBIPMaHHBIH HEMece IAaybICHIHBIH Oiperell KacuerTepi OOJICHIH) MalgaiaHybl 3€pPTTEUTIH
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FBUIBIM. BHOMETpHSIIBIK TEXHOIOTHSIApAbl MalanaHa OTBIPHIN, aJaM eMIKallaH OFaH KaXeTTi
KYIUsl CO3/11 HeMece KOATHI YMbITa ajaMaiiibl, ce6ebi OHBIH YIIKEH caycarbl, 1ayblC HeMece Ko3/1iH
KapalbiFbl 9pAaiibIM OHBIMEH Oipre 001abl.

CoHFBI XKBULIAPBI Caycak 137epiH aHBIKTAy MpOIeci OMOMETPHUSIIBIK TEXHOJOTHS PETIHJE
Ooamrakka KeHIHEH KOJAaHbUIAaThIH Oonybl MyMKiH. Gartner Group-ThIH TiKipiHIIe, Oy TEXHO-
JIOTUSl KOPIIOPATUBTIK HAPBIKKA YCTEMIIK €Te/l KOHE Tasgy YaKbITTa UPUC TaHy TEXHOJOTHUACHIMEH
raHa Oacekenece anajpl.

Caycak 1311 Tany Ka3akctan PecnyOnukaceiHma sKypri3inin sxkaTkan pedopmaiapasiH 0esiri
peTiHae KbI3BIKTHI OOJBIN Keneni, atamn aidTkanaa 2021 sxeuirbl 1 KaHTapaaH 6acran KylliHe eHETiH
JAKTOCKOTHUSIIAFbl a3aMaTTap/Ibl TIPKEY Typalibl 3aH K00achl Kapaily/a.

3epTTeyaiH HOTIKENEpl KapamaibiM JKOHE KapamaibiM, OipaKk THIMII CTaTUCTHKAIIBIK
JEPEKTEPMEH, caycak 13/1epi )KYHeciHe KOJI KEeTKi3y Ooibin TaObuiansl. JKyHeneH IIbIFy Ke3iHJIe
caycak i31 OeifHecCi ManMJUIAPIBIK CYpETTEPMEH CHUIIATTAaJIFaH PACTPIIBIK CYpeT TYPIHJE allbIHAIbI.
Konnan6ainsl caycak i3/epiHiH YKCACTBIFBI HEMECE ailbIpMAIlIBUIBIFBI JEPEKKOP/a CAaKTaIFaH «YITD»
caycak TaHOAJIapbIMEH CAJIBICTBIPY apKbUIbI aHBIKTaa b1 [4-6].

Caycak i3iHe KOJN >KETKI3YAlH apTHIKIIBUIBIKTApbl — OHAll MaiifanaHy, BIHFAMIBUIBIK >KOHE
CeHIMIUTIK. bapiblK naeHTH(UKAIMsIIAy TPOIECci a3 YaKbITThI allajibl )KOHE OChI KaThIHAY KYHECIH
naijanaHaThlH aJaMJap/aH KyII-KIirepAl Tajman eTneii. 3epTreyiaep COHAal-ak, KEeKe TYJIFaHbI
aHBIKTAy YILIIH caycak i3iH maiganaHy OaplibIK OMOMETPHSUIBIK OMIICTEPAiIH €H BIHFAIIbI €KeHIH
kepcetTi. llaiiananymblHBl COWKECTEHMIPY Ke3iHAETi KaTeNKTepAiH BIKTUMAIIBIFBl Oacka
OMOMETPUSIIBIK OAICTEpPMEH callbICThIpFaHAa onekaiina a3. Caycak i3iHIH ajblHFaH OeliHeci —
NaNWUIPIBIK OPHEKTIH KYPBUIBICHIH HETi3re aja OTBHIPHIN, epeKlle CUIaTTayFa OOJaThIH pacTp.
bacnia KypbUIbIMBIH aHBIKTAIl, OHbl 0acka KECKIHJEPMEH CallbICTBIpYyFa >KoHE YKcac TaHOamapibl
aHBIKTayFa 00Ja/Ibl HeMece Oacma TaHOaIaphl OPTYPIIi eKeHIH alKbIHIayFa MYMKIHIIK Tyabl.

bi3/1iH XyYMBICBIMBI3IIBIH ©3eKTiiri. Caycak 131H aHBIKTAy JKyWeci ajaM JeHeciHiH Ouomer-
PUSUIBIK TapaMeTpiiepl, SIFHU caycak 13/IepiHiH KYpbUIBIMBI HETI31HJIE YK€Ke TYJIFaHbIH CUIaTTaMa-
CBIH JKy3ere acbipazpbl. JKyile Gachil HIbIFapbUIFaH rpadUKaiblK KECKIHASPAl OHJAEyre apHalFaH.
XKyite Tannanran xeprumkTi GyHKIUsIIap YiliH OlpHele caycak 13/1epiH 01p-01piMEH cabICThIpyFa
MYMKIHJIK TyaJibl.

barnapnamanbik xkacakTama OpKHIbl KOJIaHOAIbI JKyHenep/ie, COHbIH 1IH/E:

1) a3amMaTTBIK COMKECTEHIIPY XKyienepi;

2) COTTBIK COMKECTEHIIpY KYyHec;

3) KeH ayKbIM/bl KOMMEPIMSUIBIK KOCBIMIIIAJIAp, T.C.C. )Kylenep/e KoilaHa/bl.

3epTTey HOTIKENEpPl caycak 137epiH COMKECTEHAIPY KOCHIMIIIACHI €H KapamaibiM >KOHE €H
ap3aH TeXHOJOTHUIApIbIH Oipl eKeHJIITH JNeNaei i, eiTKeH1 onap KYpbUIFbLIapAa OpHATY JKOHE
mnatdopmaiiapra oHail Oedimzaeny YyIIiH a3 opblH ananbl. COHBIMEH Karap, 0acka TeXHOJOTHsI-
JApMEH CaNbICTBIPFaH/Ia, OJ1 HAKTHl HOTHUXKEIEH aybITKY BIKTUMAJIbIFbIH TOMEHIETE .
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Typcebinxan A.M., Amaa XK.E.
Hayunblie pykoBoauTenan: :komaprona III.A., KyaroaeBa A.A.
IIpoexTpOoBaHNEe OHOMETPUYECKOIT MOIeJIN HAEHTH(PHUKANMHT YeSIoBeKa

AnHoTanusi. B cratbe mpemycmorpeHa pa3paboTka M peanusanus Moaudukanuu u3zoodpa-
KCHHS, B KOTOPOM JaHHBIE O PACIIONIONKCHUHM YHUKAIBHBIX OCOOCHHOCTEH OTIECUATKOB IMAJbICB
COXpaHSIOTCs 0oJiee MOJHBIM U MHHUMAIIBHBIM COJICPYKaHHUEM JIOKHOW MH(popMmarmu. Peamu3arust
CUCTEMBI WICHTH(PUKAIUN JTHYHOCTH 1O OTIEYaTKaM MaJIbLEB MO3BOJSET OOBEAMHUTH BCE ITAITbI
00pabOTKHM OTIIEYATKA MajIblla U CPABHEHHS €T0 C JPYTUMH CUMBOJIAMH B €JIMHOM HHTepdeiice.

KiroueBble cjioBa: uaeHTHPUKAIMS, TAPOIIb, OMOMETPUKA, TANWLISpHBIE oTorpaduu.

Tursynkhan A.M., Amal Zh.E.
Scientific supervisers: Zhomartova Sh.A., Kuatbayeva A.A.
Designing a biometric model of human identification

Abstract. The article provides for the development and implementation of image
modification, in which data about the location of unique features of fingerprints are stored in a more
complete and minimal content of false information. The implementation of the fingerprint
identification system allows you to combine all the steps of fingerprint processing and comparing it
with other characters in a single interface.

Key words: identification, password, biometrics, papillary photo
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PA3PABOTKA CUCTEMBI YIIPABJIEHUA JOCTABKOM JJI51 IOTUCTUYECKUX
KOMITAHUM U AHAJIN3A PUCKOB JJOTUCTHKH IO SAS

Annomayus. Jlocucmuueckas oeamenvhocms MHozoepanna. On exuouaem ynpagieHue mpaHcnop-
MOM, CKIaouposaHue, CKiaodvl, NePCOHAN, OPaHU3AYUIO UHPOPMAYUOHHBIX CUCTEM U KOMMEPUECKYIO
desmenvrocmo. Kagcdas uz nepeuucineHnvlx ynkyuii enyboKo uzyieHa u onucana 6 coOmeemcmeyrouyet
ompacau OUCYUNIUHbL.

Knioueswie cnosa: nocucmuka, ckiaouposanue, opeaHu3ayus UHGOPMAyUOHHbIX CUCTEM.

[IpyHIMNMATBPHOW HOBHU3HOW JIOTMUCTHMYECKOIO IOAXOJAA SIBISIETCS OIpPaHUYEHHAs B3aMMO-
CBSI3b W HWHTErpalus BBIIICYKa3aHHBIX OOJacTell B €AMHYI0 MaTepHAIONPOBOJSAIIYIO CUCTEMY.
JlorucTuueckuii NOAX0/] HAMPaBJIEH Ha MAaTEPUAIbHOE YIIPABJICHHUE.

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
164


https://teacode.com/online/udc/00/004.41.html
https://teacode.com/online/udc/00/004.41.html

[ | NHTEJUIEKTYAJIBHBIE CUCTEMBbI [ |

_ (it o

O Weloome, samac samad!

LogisticKZ

N

Pucynox 1

MarepuanbHblii MEHEIPKMEHT Bcerjia OblT HEOThEMIIEMOM YacTbi0 SKOHOMHUYECKOH JesiTelb-
Hoctu. O1HAaKO MPHUOOpPETAET MOJIOKEHUE OJJHON M3 BaKHEUIINX (PYHKIMI S5KOHOMUYECKOH KHU3HH.
OCHOBHOW MpPUYMHON SBISETCS IEpexoa OT pbhlHKA MpoJaBla K PHIHKY [OKYNaTels, 4To
noTpeOoBajio THOKOTO OTBETA CO CTOPOHBI MPOM3BOJCTBEHHBIX W TOPTOBBIX CHCTEM Ha OBICTPO
MEHSIOIIMECS IPUOPUTETHI HOTPEOUTENEH.

HecomHeHHO, 3Ta QUCHMIUIMHA OYEHb aKTyalbHa CEroAHA. AKTYaJbHOCTh AMCUUIUIMHBI U
PE3KO BO3pACTAIOIIMN MHTEpEC K ee M3y4eHHIO OO0YyCIOBJIEHbl NOTEHIMAIOM IMOBbIIIeHUs 3ddek-
TUBHOCTH MAaTEpUAIBbHO-TIPOBOISALIMX CHCTEM, YTO PACKPHIBACTCS C IMOMOIIBIO JIOTUCTHYECKOTO
noaxoaa. JlorncTuka 3HAYUTENIBHO COKpAIAeT BPEMEHHOM MHTEpBal MEXAYy NpHOOpeTeHHEM
CHIpbst W TONY(HaOpUKATOB W JOCTaBKOW TOTOBOW MPOAYKUIMH TOTPEOUTENI0. DTO TaKKe
CIOCOOCTBYET PE3KOMY COKpAIIEHHUIO 3amacoB. Vcrmonb3oBaHUE JIOTMCTUKU YCKOPSIET MpOLEcC
00paboTKM MH(POPMALIMHU U TIOBHIIIAET YPOBEHb 00CITY)KUBaHUSI.

Ilenp 3TOrOo mpoekra - pa3paboTaTb CHCTEMY, KOTOpas MOMOJKET JIIOJIM U KOMIaHHUAM
OBICTPO JOCTABIATH TOBApHI O BceMy KaszaxcTaHy M OTCII@KHMBATH MX C MOMOINBIO BeO-caiiTa mim
MOOHMIJIBHOTO MPUIIOKEHHUS.

Paboma evinonnena npu gunancosoii noodepicxke KH MOH PK no npoepamme 2panmogozo
Gunancuposanus nayunvix ucciedosanuii Ha 2018-2020 22., epanm NeAP05135692.
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KBI3METTI KaMTHIbl. ATaifaH (QYHKUUSUIAPAbIH OpKANCBHICHI IIOHHIH THICTI cajlachlHIA TEpeH
3epTTENTeH JKOHE CUIIAaTTaJIFaH.
Kiar ce3nep: noructuka, Koiimanay, aklmaparThIK KyHelaepai YHbIMAaCThIpyY

Aliaidar N., Zhaksybay., Zhanar A., Suleimen S.
Scientific superviser: Kuatbayeva A.A.
Development of a delivery management system for logistics companies and
analysis of logistics risks usind SAS software

Abstract. Logistics activities are multifaceted. It includes transport management,
warehousing, warehousing, personnel, information system organization and commercial activities.
Each of these functions has been extensively studied and described in the relevant discipline.

Keywords: logistics, warehousing, organization of information systems
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IMPUMEHEHME SAS JIVI1 OBPABOTKH JAHHBIX U3 OTKPBIThIX HCTOYHUKOB
HA NIPUMEPE JAHHBIX 110 3IPABOOXPAHEHHIO C TIOPTAJIA DATA.EGOV.KZ

Annomauus. B cmamve paccmampusaemcs cmamucmuieckuil aHanuz u 00pabomra OAHHBIX U3
OMKPLIMBIX UCHOYHUKO8 HA NpUMepe MeOUYUHCKUX OAHHbIX 00 YPOoBHe 3a0071e8AeMOCHU C UCNONb308AHUEM
nramgpopmur SAS. Hcxoouvie Oannvle 05t UCCACO08AHUSL 838MbL C OMKPLIMO20 UCMOYHUKA data.egov.kz, 6
KOMOpOM npedcmagienvl ceedicue cgedenus 00 ypoene 3abonesaemocmu no 3 obnacmam Pecnybnuku
Kaszaxcman. Memoouka ocHosana Ha UCnoib308aHul Memoo08 ONUCANENbHOU CIAMUCMUKY, ePAdULecKo20
aHanu3a OaHMwiX, nocmpoeHuu mooeneld Ha niamgopme SAS u moocem 6vimv npumenena 0 Oojnee
VenyONeHHO20 AHATU3A YPOBHS 3a001e8AeMOCMU NO PA3TUYHBIM SPYNNAM HACelenus, a maxodice O ux
onucanus 8 pecuonax Kasaxcmana.

Knwouesvie cnosa: ananus oannvix, naamgopma SAS, omxpuimulii UCMOUHUK, YPOGeHb 3ab0e8ae-
MOCMU, MOOeb.
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BBenenne. CtpeMuTenbHas TEXHOJIOTHYECKAsk 3BOIONMS TOCIEIHHX JIeT B cpepe nHpopma-
LMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI 103BOJIMIAa C(HOPMHUPOBATh CYLIECTBEHHBIH 3aJel B
YacTH Pa3BUTON MPOTrPaMMHO-ANIAPATHON WMHQPPACTPYKTYpPhI, MOJAEPKUBAIONICH HAKOIUICHUE U
IIOCTOSIHHOE ITOTIOJIHEHHE apXUBOB JaHHBIX PA3JIMYHON MPUPOBI M HA3HAUYEHUS.

Ob6ocTpsironiasicss KOHKYpeHTHast 00pb0a B pa3IMYHBIX 00JIACTSIX YEIOBEYCCKOU JIEATEITHHOCTH
(Om3Hece, MeAMILIMHE, KOPIIOPATUBHOM YIPABJIEHUHU U JIp.) U CIOKHOCTb BHEIIHEH Cpeibl AeTaroT
KpaifHe BOCTpeOOBaHHBIMH IMOIXOABI K AKCIEPTHOMY HCHOJIH30BAHUIO MMEIOIIUXCS JAHHBIX IS
MOBBIIIEHUS] 0OOCHOBAHHOCTH U ONEPATUBHOCTH NPUHSATHS YIIPABICHUYECKUX PELLICHUM.

OTHOCHTENBHO HEABHO CTaja MPHUBJIEKATh 0COO0E BHUMaHKE 001acTh, CBA3aHHAs C BBICOKO-
IIPOU3BOIUTENILHOW HMHTEIIEKTYaJIbHOM aHaIUTUYeCKOH O0OpaOOTKOM JaHHBIX, HAIlpaBJICHHAs Ha
TO, YTOOBI ONEPAaTHBHO HM3BJEKATh W3 3HAYMTEIBHBIX MACCHBOB, HAKOIUIEHHBIX M IMOCTYMAIOLINX
JAHHBIX ILIEHHBIE 3KCIIEPTHbIE 3HAHUS, NoJAepKuBas 3()P(PEKTUBHYIO YHPABICHUYECKYIO JAEATeNb-
HOCTb.

OcHoBHast yacTb. C pa3ButueM cetu MHTEpHET NOAY4YHIN pa3BUTHE U BOIPOCH! IOCTPOSHHUS
pacnpeesieHHbIX 0a3 JaHHBIX, CO3/laHUE paclpelesieHHbIX IJI00ANbHBIX HH(OPMAaLMOHHbBIX
cucreM. Bce 310 cmnocoGcrBoBano Bcmiecky pasButus unayctpuun UKT u chnenmano orpomzoe
KOJIMYECTBO 0a3 JaHHBIX JOCTYIHBIMHU JUIS XpaHEHUS! Pa3HOPOAHON WH(POPMALIMU B 3HAYUTEIBHBIX
o0beMax M yNpaBJIEeHUS TpaH3aKUUsAMHU B HHUX. [Ipum 3ToM Bce Ooibllie BO3HHMKalAa HOTPEOHOCTH
aHaJIM3a UMEIOLIUXCS JIaHHBIX B Pa3HOBPEMEHHOM acCIEKTe, C BO3MOXKHOCTBIO MTOCTPOSHUSI ITPOU3-
BOJIBHBIX 3aIPOCOB, MIPH YCIIOBUU OOpPabOTKH CBEPXOOIBIIMX O0OBEMOB JaHHBIX, IMOJTYYCHHBIX, B
TOM YHCJI€, U3 PA3IMYHBIX peructpupyromux b1

Kak cnencrBue, BakHble pELIEHUS IMOPOM MPUHUMAIOTCS HE HA OCHOBE aHAJIMTHUUYECKUX
BBIBOJIOB U3 MH(popMaTUBHBIX bJl, a HA OCHOBE MHTYMLIUU YEJIOBEKa, HE MMEIOIIEro MOAXOAAINX
MHCTPYMEHTOB JJIl U3BJEUEHUS IOJIE3HBIX 3HAHUN U3 MMEIOIIUXCSI OTPOMHBIX OOBEMOB JaHHbIX.
[TooToMy B mMOCJIEAHHE TOJABI CTPEMHTENIbHOE pa3BUTHE Mojiyuwiaa obmacte Data Mining (B
OTEUYECTBEHHON JUTEepaType HamOojee MCIONb3yeMas aHaJOrusl — HHTEJUIEKTyaJlbHbIM aHaau3
nanHbiXx, MAJl), HampaBieHHas Ha MOUCK M pa3pabOTKy METOAOB M3BJICUCHHUS U3 HMEIOIIUXCS
JAHHBIX 3HAHUM, MO3BOJSIOLIMX MPUHUMATh HAa UX OCHOBE KOHKPETHBIE, B BBICOKOW CTENEHU
000CHOBaHHbIE, MPAKTUYECKHU TOJIE3HbIE YIpaBiIeHYeckue pemenus [1].

Ob6nacte nmpuMeHeHUs: MHCTpyMeHTOB MAJ] He orpaHumuMBaeTcs HCKIIOYUTENbHO OU3HEC-
cepamu, OCHOBHBIM IOKa3aTeiaeM 3(PQEeKTUBHOCTH B KOTOPBIX SBJIseTCA NMpUObUIL. OYeBHIHO,
TaKOW MHCTPYMEHTApHil MOXKET HalTH M HAXOJIUT MPUMEHEHHUE B JIPYrHMX 00JaCTIX 4elIO0BEUYECKOU
NesTeNbHOCTH, (DYHKIIMOHUPOBAHME KOTOPBIX COIPOBOXKIAETCS TI'€HEPUPOBAHMEM U aHAINU30M
pa3nuuHbIX JaHHBIX. OJHOM M3 TakMX BaKHEHIIMX c(ep, B KOTOPHIX AaKTUBHO aJalTHPYIOTCS
meToanl MAJI, SBiIsieTcsl MeIUIIUHA.

B menunuHe naHHbIE METOJbl NMPUMEHSUIMCH JUISl CO3/aHUS aJTOPUTMOB JUArHOCTHKU U
MIPOrHO3UPOBAHMS B OHKOJOTMM, HEBPOJIOTHH, MEAUATPUH, NICUXUATPUU, TUHEKOJOTHH U JAPYTHX
o0rnactax. Ha ocHOBe Mosy4eHHBIX Pe3yJIbTaTOB MOCTPOEHBI AIKCIIEPTHHIE CUCTEMBI [Tl TOCTAHOBKHU
JIMarHO30B C HCIOJb30BAHUEM IPABMJI, ONMCHIBAIOIIUX COYETAHUS CHMITOMOB pa3HBIX 3a00-
JIEBAHUM.

bonbime o6bembl nHGOpManuy Ha nopraie data.egov.Kz oObryHO XpaHATCS B pa3pO3HEHHOM
U HE BCEerja rOTOBOM I HEMOCPEACTBEHHON aBTOMAaTHU3WPOBAHHON 0OpabOTKH BUJE, COAEpKAT
3HAYUTEIbHOE KOJMYECTBO HETOYHOCTEW M MpOOEToB, YTO SBISETCS MPENATCTBHEM IS €€
3¢ (}EeKTUBHOIO HCIONB30BaHUS B Ipolecce MNpUHATHS pemeHuil. CoBpeMEeHHbIE WHCTPYMEHTHI
NAJl ucnonp3yloT Ui IOHMCKAa CYLIECTBYIOUIMX B JaHHBIX HPOTHBOPEUMHA, IyOIUpOBaHMS,
OTIEYaTOK U UX KOPPEKTUPOBKH. Takke MOJE3HBIM SBIISETCS peaau3alus pa3IMuHbIX OOIKETHBIX
MOJIETIE C BO3MOXHOCTSMU CPAaBHEHMSI pA3HBIX BAPUAHTOB, YCIOBHOTO MOJAEIMPOBAHUSA,
IIPOrHO3UPOBAHMS Pa3BUTUS CUTYallUHU, pacueTa rnokasatenei 3¢ exruBHoCTH.

Jns pemieHHss MOAOOHBIX 3a/a4 HAa PBIHKE HMMEIOTCS Pa3IMYHbIe KOHKYPEHTOCHOCOOHBIE
KOMIIAaHUU C MCIIOJIb30BAaHMEM HWHHOBAIMOHHBIX TeXHONOrud. CToMT 0OpaTUTh BHUMaHHE Ha
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TexHosoruio SAS, KoTopas mpejiaraeT aHaIMTUYECKUE pelIeHus, odecreunBaroniie 3pQPeKTHB-
HbII MOHUTOPHHT.

[IpenmyrecTBa BHICOKOITPOU3BOIUTEIIEHON aHAMUTUKH SAS yXKe OICHHIN JECATKA KOMITa-
HU#l 10 BceMy mMupy, B ToM umcie Bank of America u HP, a takke He3aBucumble skcrepThl. Tak,
ucclieioBaTenbckas koMmanus Forrester Research B onyOiMKoOBaHHOM B Hadajie TEKYILEro roja
oryere 00 uccinenoBanuu Forrester Wave: Big Data Predictive Analytics Solutions, mocssimenHoM
CpeICTBAaM TPOTHO3HON aHAIMTHKH IS PabOTBI C «OONBIIMMH JaHHBIMHY», Ha3biBaeT SAS
OecCIIOpHBIM U HEMOKOJEOMMBIM JIMIEPOM B O0JACTH aHAIUTHUYECKUX PELICHUH A «OoNbIInX
JAHHBIX» [2].

B nmanHO# crathe TEXHOJIOTMU SAS HCIOIB3YIOTCS I 00paOOTKH JaHHBIX U3 OTKPBITHIX
HCTOYHUKOB, TO €CTh 00pa0aTHIBAIOTCS IaHHBIC HA IPUMEPE JAHHBIX 110 YPOBHIO 3a00JIEBAEMOCTH C
nopraia data.egov.kz [3].

PesyabTaTel. B xome o0paGOTKM JaHHBIX 10 YPOBHIO 3a00JEBAEMOCTH IS TOJYYCHUS
CTaTUCTUKH OBLITU B3SATHI CIEAYIOLTNE MapamMeTpsl (puc.1):

® pacrpeeneHHe 10 00IaCTsIM;
® KOJMYECTBO B3POCIbBIX JHOJCH.

Jlmarpamma Mmokas3bIBaeT CTATHCTHKY IO YPOBHIO 3a00JIEBAEMOCTH B3POCIBIX 10 AKMOJIMHC-
KOI, AKTIOOMHCKOH 1 AJIMATHUHCKOM 00JIacTIM.

AKMOMWHCKaA 0BNacTh :'

AxTioBnHCKaA obnacTe %

OBnacte

ANMaTHUHCKaA obnacTe

0 1000 2000 3000
Bapocneie
Bapocnwle
W0 | 3 M & | 20 |2 [ 23 [ 33
H 59 H &9 | a7 88 96 O 10 O 125
O14 O196 O283 O 274 [ 443 O 507 O 508
O 7 1467 1849 W 17 N 101 W11 W 156
183 MW185 MW 219 W23 M 339 M 354 M 366
W 372 W377 MW378 W47 @433 M 515 [ 578
He616 He36 M50 H 704 789 1 O 11a
O

1506 O 1522 O 1858 O 1318 [ 3242 [0 313
Pucynox 1 — Juacpamma no ypoeHio 3abonesaemocmu 63p0OCibix

Crnenyrormiasi CTaTUCTHKA TIPUBEACHA TIO YPOBHIO 3a00JIEBAEMOCTH T10 MOy MO0 AKMOJMHCKOM,
AKTIOOMHCKOM U ANMaTHHCKO#M o0nactsaMm (puc. 2).
BriOpanHbie mapamMeTpsi:
e pacmpeneneHue mo 001acTIM;
® KOJIMYECTBO JIFOACH MYXKCKOIO I10J1a.
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Pucynok 2 — [luacpamma no ypoemio 3abonesaemocmu no nouy (Mys#ccKkoii)

Ha pucynke 3 mpuBeneHa CTaTUCTHKA MO YPOBHIO OOJI€3HM HEPBHOM CHCTEMBI JIIOJCH I10
AKMOJIHMHCKOH, AKTIOOMHCKOM ¥ AJIMATHHCKOM 001acTsIM.
BriOpanHbie mapameTpsi:
® pacmpeneneHue o o01acTIm;
e 00JI€3Hb HEPBHOUN CHCTEMBI.
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Pucynox 3 — JQuazpamma no ypoenio 6one3Hu HepeHOU cucmembl
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3akiodyeHue. B 3akimoueHnH HEOOXOAMMO OTMETHTH, YTO aHAIW3 W 00pabOTKa JaHHBIX
SIBIISICTCS. BaYKHOM COCTAaBIISIONICH B YIPABICHUYECKOW NEATEIBHOCTH. [T ONTHMH3AINUU PaOOThI
MEIUIIMHCKUX YUPEKACHUH HEOOXOJUMO HMCIOIh30BaTh WHHOBAIIMOHHBIC TEXHOJIOTHUHU, TAKUE KaK
texHonoruu SAS. Texnonorun SAS HCHOIB3YIOT OFOJKETHBIE MOJIEIH C BO3MOXKHOCTSIMH CpaB-
HEHUsSl Pa3HBIX BAapHAHTOB: YCJIOBHOTO MOJCIUPOBAHHUS, TMPOTHO3UPOBAHUS DPA3BUTHS CUTYaIUU,
pacdera mokazateneit a¢dextuBHOCTH. B crathe mcnonp3oBaHa riargopma SAS mist 06paboTKu
MaHHBIX ¢ moprana data.egov.kz mo ypoBHIO 3aboneBaecmocTH. B Xome paboThl mMmosyueHa
CTaTUCTHUKA C IIOMOIIIbI0 HHCTPYMEHTOB SAS 110 YPOBHIO 3200J1€Ba€MOCTH.
[Tomydyena cratucTUka MO YPOBHIO 3a0ojieBaeMOCTH MO0 00nacTsM  (AKMOJMHCKAS,
AKTIOOWHCKAs, AJIMAaTHHCKAs):
®T10 KOJMYECTBY B3POCIIBIX;
® 110 KOJIMYECTBY JIFOAECH MY»XKCKOIO 110714,
e 110 00JIE3HN HEPBHOM CUCTEMBI.
Texnomorus SAS moMoria Jiydiie BU3YAIM3UPOBATH 3arpy’KCHHBIC JIAaHHBIC B BHUJC
pa3IMYHBIX TUArpaMM, UMEET MHOXECTBO TOJIE3HBIX BO3MOXKHOCTEH M OYCHb YJAOOHA M MPOCTA B
MCIIOJIb30BaHUU.
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Data.egov.kz noprajiacblHaH 1eHcayJbIK caKTay MaceJiesepi 0oibIHIIA
allIbIK KO3/1epleH AJILIHFAH JepeKTepai oHdey YIIiH sas KOJAaHy.

AngaTrna. Makanaga SAS nnaTdopMachklH KojJlaHa OTBIPBIN, aypy AEHTell Typasibl Meau-
LUHANIBIK JEePEKTep MBICAIbIH/A AIIbIK JEPEKKO3JEepJeH allblHFaH MOJIIMETTEp/l CTaTHCTUKAIbIK
Tajjaay ’KoHe eHJey TaJKbUIaHabl. 3epTTeyre aaramksl gepekrep Kasakcran PecryOnukaceiabiy 3
aliMarbIHAAFBl CHIPKATTAHYIIBUIBIK ACHI€H1 Typasibl )KaHa aKIapaTThl YChIHATHIH data.egov.kz ambik
KO3JIepiHEeH albIHABL. OJIICTEME CUIIATTaMaJIbIK CTaTUCTHKA, IepeKTepl rpapuKaibk Tangay, SAS
maaTdhopMacklHIa KYPBUIBIC MOJAEIBISPIHIH OMICTEpIH KOJJAaHyFa HETI3JENreH >KOHE OJIap/Ibl
XaNBIKTBIH 9P TYPJi TONTAPBIHBIH aypy JCHIeiliHe HEeFypibIM TepeH Tajjay YIIiH, COHAai-aK
onapel Kazakcran aiimMakTapbiHaa cunaTTay YUIiH KOJJaHyFa 0oJabl.

Kiar ce3nep: nepexrepai tannmay, SAS muatdopmachl, aliblK JIEpeKKes3, aypy JIeHreifi,
MOJIETTb.
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SAS application for processing data from open sources on the example of
health data from the data.egov.kz portal.
Abstract. The article discusses the statistical analysis and processing of data from open
sources on the example of medical data on the incidence rate using the SAS platform. The initial
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data for the study were taken from the open source data.egov.kz, which provides fresh information
on the incidence rate in 3 regions of the Republic of Kazakhstan. The methodology is based on the
use of methods of descriptive statistics, graphical data analysis, building models on the SAS
platform and can be applied for a more in-depth analysis of the incidence rate for various population
groups, as well as for their description in the regions of Kazakhstan.

Key words: data analysis, SAS platform, open source, incidence rate, model.
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SIGN LANGUAGE RECOGNITION USING DEEP LEARNING METHODS

Abstract. Sign language gesture recognition employs various problems, such as variabilities in
handshapes, movements, signers’ facial expressions and etc. Hence, teaching a machine to recognize the
patterns that consider all of the problems mentioned above is a big challenge. The main goal of this work is
to develop a set of methods and techniques involving deep learning in order to build a system capable of
highly efficient sign language gesture recognition. In this article, we make brief research among the related
works and propose our idea on our future work.

Key words: machine learning, training, testing, dataset, sign language, algorithms

1. Introduction

There are more than 18 thousand people with hearing impairments living in Kazakhstan.
According to the Ministry of labor and social protection of the population of the Republic of
Kazakhstan, out of 18.4 thousand people with hearing disabilities, only 28 percent are employed,
that is, 5.2 thousand people. Communication barriers cause the main difficulties in the social
immersion of deaf people. The main way of communication for deaf people is the sign language.
Sign language is a specific language consisting of gestures and their combinations, made by hand
positions. There are a lot of problems faced by deaf people. One of the big issues is the ignorance of
sign language by many non-deaf people. For example, people with hearing impairments cannot
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independently obtain documents at public service centers. An automated system will be able to
speed up the process of obtaining documents and make life easier for people with disabilities. The
system can be used not only in public service centers, but also in places where people communicate
with each other.

2. Related Work

Sign language recognition (SLE) is a relatively well-known problem. The interest in this field
started to appear in the late eighties. Despite that many computer vision methods have been
developed by that time, the methods for gesture recognition were far from being effective due to the
lack of computational power. Most of the breakthroughs have appeared in the second decade of the
XXI century. Researchers have used various ways of recognizing sign language gestures faster and
efficiently. Pu et al. [2] propose a deep learning architecture for continuous SLR a 3D-ResNet for
feature extraction and an encoder-decoder network for sequence modeling. The main contribution
of this work is resolving a problem of temporal segmentation of signs in sign videos that allows
continuous SLR recognition and efficient further training. The method has been tested on two large
scale continuous sign language recognition benchmarks, i.e., RWTH-PHOENIX-Weather and CSL.
The results presented in this paper were showing relatively low WER rates comparing to few other
works in the field. Chong and Lee [6] use the machine and deep learning methods as well. In
particular, they apply SVM and DNN on the data acquired from Leap Motion Controller (LMC).
LMC is a commercial device that can track hand and finger motion with high precision in the 3D
Cartesian coordinate system. Despite that, the authors achieved high results of accuracy scores
(80% and 93% respectively), the employment of external devices to our though is the main
disadvantage of the proposed method. Guerrero et al. [4] compare LMC with Microsoft Kinect in
their work. The authors also consider the implementation of SVM and ANN. However, after some
research, the authors come to the conclusion that ANN outperforms the SVM, and LMC returns
more accurate gestures tracking than Kinect. Despite that, the authors reach decent results, this may
refer only to static signs and not to continuous natural speech. Vo et al. [3] implement similar
approaches to the researchers mentioned above. However, this work addresses Vietnamese sign
language. The authors present two decent datasets of Vietnamese sign language collected by their
group. Moreover, they propose the data augmentation technique.

Table .1 Researches related to sign language recognition

Ne | Year | Sensor Computer Video / Sequential speech Hand Classifier Sensor type | Accuracy
based vision based Picture recognition (i.g. tracking
based Hidden Markov
(VIP) Model)
[1] | 2019 | - + P - - PCANet, | Kinect 88.7%
SVM
[2] | 2018 | - + \ + + 3DResNet, | Camera 93.9 %,
LSTM precision
[3] | 2019 | - + P - - SVM, Camera 88.5%,
ANN 95.83 %
[4] | 2019 | + - - + + SVM, LMC, 100%
ANN Kinect
[5] | 2019 | - + \ + + CNN, RNN Camera 86.1%
[6] | 2018 + - - - + SVM, LMC 93.8%
DNN
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Aly [1] et al. propose a different approach based on a combination of unsupervised PCANet
algorithm and linear SVM model. The authors obtain depth data from Microsoft Kinect sensor. The
evaluation on a public dataset shows good results, proving the effectiveness of the approach.

We find that the most relevant work to ours is [5] where Shi et al. focus on recognition of
fingerspelling sequences in American Sign Language (ASL) videos collected in the wild, mainly
from YouTube and Deaf social media. The work dataset mainly based on fingerspelling, recently
introduced as Chicago Fingerspelling in the Wild (ChicagoFSWild). The dataset consists of 7304
fingerspelling sequences from online videos. This data set includes a large number of signers (168)
and a wide variety of challenging visual conditions. We use it as one of our test stands. The authors
propose an end-to-end model based on an iterative attention mechanism, without explicit hand
detection or segmentation. The approach dynamically focuses on increasingly high-resolution
regions of interest. It outperforms prior work by a large margin.
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Figure 1. Principal scheme of the system workflow
3. Conclusion

Table 1, depicts all the works presented above. We compared several works based on motion
capture methods and machine learning for sign language recognition. A few works use the Leap
Motion Controller or Microsoft Kinect which recognizes and tracks the main parts of body, like
arms or legs, as well as face gestures or voice and the library TensorFlow for training neural
networks. The calculation of the coordinates of joints is then performed using the Hidden Markov
Model. Some of the researchers use SVM as their main classifier along with DNNs. However, due
to that SVM shows higher accuracy on relatively small datasets and lacks efficiency on large ones,
implementation of this method should be further discussed.

We target the recognition of all 26 letters of ASL. One of the main difficulties will appear
with 2 symbols that are not static. We will need to track the sequence of signs in order to recognize
them. There are few works from analyzed above target all of the 26 symbols as well. The principal
scheme of the workflow is illustrated on the Figure 1.
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DEVELOPMENT OF A WEB PORTAL PROVIDING EDUCATIONAL AND SOCIAL
SERVICES IN THE FIELD OF ANIMATION

Abstract. The article presents the basic concept of developing the user interface and a web portal
providing educational and social services in the field of animation. The main requirements and charac-
teristics of a web portal are given, and the direct testing procedure is described using the survey and
comparative analysis.

Keywords: Animation, 3D Design, effectiveness, tools, profile, multimedia.
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For the past twenty years, the foremost distinguished feature of the technology-based learning
atmosphere has become animation. As so much as videos and illustrations are involved, these are
motion showing the movement of real objects [1]. 3D animation has become a basis in film,
television, and video games, and is changing into an integral a part of alternative industries that will
not have found it all that helpful initially. Fields like medication, design, law, and even forensics
currently use 3D animation.

As expressed by Mayer and Moreno, “animation could be a doubtless powerful tool for
multimedia system designers, however its use ought to be supported psychological feature theory
and empirical analysis... the longer term of tutorial animations is bright to the extent that its use is
target-hunting by cognitive theory and research.” [2]

In this half, we'll enumerate the usage of animation in education:

1.To help the learners to check one thing that can’t be seen simply within the world [3]

2.To assist the users with animated agents [4]

3.To illustrate events that aren't inherently visual [5]. Animation clarifies relationships
through visual means that [6].

The analysis was have done about the Animation portal. After doing analysiz have been came
up that that the animation sphere is not so developed as in foreign countries such as UK, Korea,
Japan and so on. However Kazakhstan animation is on the stage of development. Kazakhfilm is
now expanding its production of animated films. The new wave of animated films being produced
focuses on two themes, folklore and contemporary subjects. The work is supported by the
government programme under its Cultural Heritage. In Kazakhstan there is a shortage of
professional computer animators. It is not the same as in foreign countries. Even if you browse the
web site for only Kazakhstan animators you will find just few materials. We would like to make a
website which union two sides. One will provide an opportunity to gain knowledge in this area and
find work in good companies. Others find specialists in this field. The main goal of the project is to
create a web portal used for a animators and designers. Objectives to achieve:

e comparative analysis of existing solutions;

e definition of requirements, application design;

e create a profile page for users and admin page;

e create a vacation page for companies to post the job vacancies;
e the development of online courses for animators.

For analysis we have divided our target audience into four segments:

1. Men and women between the ages of 18 and 30, artists, who want to create their portfolio,
to communicate with fellow artists, who can't find a job or can't go out for office work.

2. Companies working in the industry of games and animation, who are looking for talented
employees to work.

3. Men and women between the ages of 16 and 25 who host social media channels are looking
for content for their groups.

4. People aged 13 to 30, who are active in social networks and are interested in arts, actively
comment and thereby increasing traffic to the site.

For comparative analysis, 5 analogues, training platforms were selected. On the result the best
website to get online courses it Edmodo.com. Because only there are you can create the group
communities and connect students with the teachers. Because the other sites do not provide the
communication between them. You may also create the groups for training. While other websites
are related for doing the tasks individually. There is the ability to create quizzes, polls. The
similarity with the Coursera.org and Edx.org is that all of them has the rating, giving the awards and
badges. Also, in courser and in Edmodo you may upload your documents files. Only two websites
give the certificate. The disadvantage of the Edmodo that it doesn’t give the certificate. Unlike the
above services, Lynda website uses a different payment model. The first month you can use any
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educational materials free of charge, to find what you are interested in and look for dinner instead of
another base Comedy. But, in the end, you will need to subscribe it.

Table 1.1 Technical characteristics of features

+ + + - + + + +

Cour- +

sera.org

Edx.org + - - + + - + + +

Lynda.co + + + + - - + + -
m

Udemy.c + - - + - - + +

om

Edmodo. + - + + + + + + -

com
{

Today, the 3D design and animating have captured many spheres of it among all over the
world. It is popular to solve problems in big companies related to IT. In conclusion of the
comparative analysis, we have searched what are the disadvantages and issues within the animators
platform in KZ and that we wish to make a web site that helps to them.
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Bboxan M., HypOekkbi3bl A., basin6aii A.
Hayunblii pyxkoBoauren: Carsidanauesa P.K., KacbimoBa A.B.
Pa3padorka Bed-noprajia, NnpeAoCTaBJIAOIIET0 00pa3oBaTeJbHbIe H CONMAJIbHbIC YCIYTH B
00J1aCTH AHUMALLUH

AHHoTanms. B craThe mpeacTaBieHa OCHOBHAs KOHIIETIIUS pa3pabOTKU MOJIb30BaTEILCKOTO
uHTepdeiica u BeO-MopTayia, MPEAOCTABISIONIETO 00pa30BaTEeNbHBIE W COIMAIBHBIE YCIYTH B
obnactu anuManuu. [IpuBeeHbl OCHOBHBIE TPEOOBAaHUS U XapaKTEPUCTUKU BeO-TIopTaa, a TaKkxke
OlMCaHa TPOIEAypa TPSMOTO TECTUPOBAHHS C HWCIOJIB30BAHMEM ONPOCA M CPABHUTEIHHOTO
aHaJun3a.

KuaroueBbie ciaoBa: anuManus, 3D-muzaitH, 3¢G(EKTUBHOCTh, WHCTPYMEHTHI, MPOQUIIB,
MYJIbTUMEINA.
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Bbokan M., HypOekkpi3bl A., basin6aii A.
FpuipiMu xerexmi: CaTeioaaguena P.JK., KaceimMoBa A.B.
AHnManus cajacbiHaa 0i1iM Oepy sKoHe dJIeyMeTTiK KbI3MeTTep/li YChbIHAThIH
BeO-mopTaJ JsipJey
AngaTna. Makanaga aHWManus cajachklHAa OuTiM Oepy JKOHE OJIEYMETTIK KhI3METTep/Ii
YCHIHATBIH TalfalaHyIbl UHTEpPQEHcI MEH BEO-TIOPTAIBIH 931pJICYAIH HETI3T1 TY)KBIPhIMIaMachl
Oepinren. BeO-mopranplH HETi3Ti TajanTapbl MEH CHIAaTTamajapbl KENTIpUIreH, COHIai-aK
cayajJHaMaHbl >KOHE CaJbICTBIPMANIbl TalAayibl MaifalaHa OTBIPBIN, TIKeJIeH TecTuiey pacimi
CHIIaTTaJIFaH.
KinT ce3nep: Auumarus, 3D nuzaitH, THIMAUTIK, Kypaigap, Ipoguib, MyJIbTUME A
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Toxkmyxamenosa @.K.
MexayHapoIHbI YHUBEPCUTET HH(OPMAIIMOHHBIX TEXHOJIOTHIH
Anmartel, Kazaxcran
Hayunsie pykosogurenu: Hyprac M., Anmap C. /L.

YUCJIEHHOE PEHIEHHUE ITOPOYIIPYT'OI'O BOJTHOBOI'O YPABHEHMUS C
HUCITOJIB30BAHUEM METOJA KOHEYHBIX 9JIEMEHTOB

Annomayua. B oannoii cmamve ucciedyemcsa npobirema akyCmuKu 6 HOPUCMBIX cpedax 8 mpex
omoenvbublx obnacmax. B xascooi obracmu npeononazaemcs, umo mamepuanvl 001a0AOM PAa3HLIMU
Qusuueckumu ceoticmeamu. Ieomempus nop, GA3KOCMb IHCUOKOCMU PACHONA2AIOMCS 8 cepeoune 08yX
ynpyaux obnacmeil. B smoil 3a0aue cnauana paccmampueaemcs peuieHue ougpepenyuanbuvlx ypasHeHu.
Mamemamuyeckas mooenb Smux QuU3UUECKUX A6NIEeHUl ONUCLIBAEMC HAYANbHO-KPAESbIMU 3a0a4amu Ol
CHLOJCHBIX cucmem OudepenyuanrsHvlX YpasHeHUull 8 YacmHblX NPOU3800HbIX.

Knwouesvie cnosa: mamemamuueckoe MoOOeIUposanue, YpasHeHue axKyCmuku, Memood KOHEYHbIX
9/1eMEHMO8, HOPOYNPY2as cpeoa.

[TycTh  MONYNPOCTPAHCTBO Q={xeR/x>0} COCTOMT W3 TpPeX KOHECYHBIX CIIOCB
Q, ={xeR/0<x<H,}, Q,={xeR/H,<x<H,}, Q,={xeR/H,<x<H,} U NOITyOECKOHEYHOTO CIOS
Q, ={xeR\x>H,}. Obnactu € u ), SABIAIOTCA YNPYrUMH cperamMu Oe3 Kakoi-mubo MmopoBoi
CTPYKTYpBI, B TO BpeMsi Kak obOmactu Q,u , SBIAIOTCS YNPYIHMH TOPUCTHIMU CpElaMH C

HOPUCTOCTBIO M, U M, cooTBeTcTBEeHHO. [lopbl obOmacTu (2, 3amoNHEHbI KUIKOCTBIO 2 (HEDTH) U
nopel obnmact  Q, 3amonHeHsl 3 (Boabl). byaem cumrtarh, uro TBEpABIN ckeneT obmacteid QQ,u
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(), COCTOMT M3 TOrO Marepuana, 4ro u obmactu Qu Q,. M3 Bcex XapaKTepUCTHK CILIOLIHON
cpeabl MBI Oy/IeM YYUTBIBATh TOJIBKO IUNIOTHOCTh O, U CKOPOCTb 3ByKa C, (Oe3pa3sMepHbIE) ynpyrou

Cpe€abl, NIOTHOCTh O, U CKOPOCTh 3ByKa C, HCpBOﬁ KUIKOCTHU U INIOTHOCTL O, U CKOPOCTH 3BYKa

¢, Bropoi xuakoctu. Cormacuo [1]-[3] maBnenwe cpemsi ymoietBopser B Q mpu t>0

L o =di{1ij )
c°(x) ot p(X)

L=M+h2(x)(w+%J+h3(x)[%+%j+ h4(x)ci2

s 2

YPaBHCHHIO aKYCTUKHU

rIe

s 3 s

p(X) = pshl(x) + hz (X) (ps (1_ mz) +,02m2) + hs(x) (ps (1_ ms) +:03m3) +ph4(X)

h.(x),i=12,34-xapakTepuctuueckue (QyHKIuM oOnactell ¢, TO €cTb h(x)=1 TPU xeQ, HU
h(x)=0mpu X ¢€,. Ha rpanune I' ={x/x =0} 3agacM HOpMaIbHOE IIEPEMEIIECHUE CPEIBI, KOTOPOE

B CUJIy YpaBHEHHUS IBH>KEeHHUS [ 1]
W

Par =P
03HAa4yaeT 3aJjaHue IIPOU3BOAHON
1Vpﬁ:ul(t), x=0,t>0 @)
Yol
JlomoJIHATENBHOE YyCI0BHE HA rpaHune [
P=u,(t), x=0,t>0 (3)

3amaya (1)-(3) 3aMbIkaeTCst 3a[aHUEM HaYaIbHBIX YCIOBHM
p(x,0) =0, %(X,O) =0 x>0,t>0 4)

YucneHHOE pelieHre OJHOMEPHOTO IMOPOYNPYroro BOJHOBOTO YPAaBHEHMsI HAa CMELIAaHHOMN
o0jacTi TOJY4YEHO JABYMS METOAAMM: METOJIOM KOHEYHBIX 3JIEMEHTOB M METOJOM KOHEUYHBIX
Pa3HOCTEN.

]_IGJ'II)IO HaHHOﬁ pa6OTI)I ABJIACTCA TMPUMCHCHUC MCETOAAa KOHCYHBIX JJICMCHTOB MU
anmnpoKCUMAalMs TaHHOM MaTeMaTHYeCKON MOJEIN B OJHOMEPHOM IIPOCTPAHCTBE C JAJIbHEHIINM
YCIIO)KHEHHEM O0JIACTH U IIEPEXO/I0M Ha IBYMEPHOE U TPEXMEPHOE IPOCTPAHCTBO.
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Fouibimu skerexmi: Hyprac M., Annmap C. .
AKBIPJIBI 3JIeMEHTTep diciMeH KeyeKTi-cepmiM/i TOJKbIHABIK TeHAeYAiH CAHABIK HIenry

Anparna. byn makamanga 613 akycTHKa MOceJeciH KEYeKTI OpTajarbl yII OeJieK aiiMakTa
3epTTeiiMi3. Op aiiMakTa MaTepuanaap opTypii (QHU3UKaIbIK KacHeTTepre He Jen OOoJDKaHAJbI.
KeyekrepniH reoMeTpusichl, CYHBIKTBIKTBIH TYTKBIPJIBIFBI €Ki CEepHiMAlI allMakThIH OpTachIHIA
opHanackad. bys ecenrte amasiMeH audepeHIIUANIBIK TSHACYICPIiH MENIMIH KapacThIpambl3.
Ochl Gu3HKAIBIK KYOBUIBICTAPIBIH MaTeMAaTHKAIBIK MOJEII JepOoec TybIHIb auddepeHITnaIabiK
TEHACYJIEPAIH KYpAeIi Kylesepi YIliH OacTankpl MIETTIK €CeNTEPMEH CUTIATTAIIFaH.

Kiar ce3gep: MareMaTHKaiblK MOJENbJACY, aKyCTHKa TEHJAEYl, aKbIpibl 3JIEMEHT ojici,
KEYeKTi-cepIiMIi opra.

F.K. Tokmukhamedova
Scientific supervisers: M. Nurtas, S.D. Alpar,
Numerical solution of poroelastic wave equation using the finite element method

Abstract. In the article, we investigate the problem of acoustics in porous media in three
separate areas. In each area, it is assumed that the materials have different physical properties.
Geometry of pore, fluid viscosity is located in the middle of two elastic areas. In this problem, we
first consider the solution of differential equations. The mathematical model of these physical
phenomena is described by initial-boundary value problems for complex systems of partial
differential equations.

Key words: mathematical modeling, acoustics equation, finite element method, poroelastic
medium.
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DIGITALIZATION OR DIGITAL TRANSFORMATION

Abstract. A well-balanced strategy, a professional team and motivated employees are a significant but
incomplete part of the elements necessary for a successful business transformation. The digitalization system
also includes special tools, which can be used in synergy with qualitative changes. In this article, the notions
in terms of digital business were taken into consideration and highlighted the importance for new business
level.

Key words: digitalization, digital business, transformation, advanced technologies.

Digitalization, or Digital transformation, covers more and more companies in various indus-
tries around the world. The goal is to use modern technologies to dramatically increase the produc-
tivity and value of enterprises. However, some countries could not differentiate terms or even un-
derstand correctly. This can lead to numerous controversial problems which may cease works to-
wards this direction.

If you have ever scanned paper documents, abandoned cassettes in favour of MP3 files, or
switched to digital cameras instead of a film camera, then you have digitized your data. As an ex-
ample of working with alternative data, Anna Irniger, author of the article “Difference between Dig-
itization, Digitalization and Digital Transformation” and an expert in Field Service Management,
cites the process of repairing a broken device. For instance, you have a broken appliance. You call
the manufacturer, who manually fills out a form describing the problem and sends a technician to
your home. It comes with a stack of papers, which are mixed up with contact details, instructions
for using the product, a list of customers to visit today, and a whole bunch of other documents. Dig-
itization also allows you to make this information available in electronic form.

Digitization

+

Digitalization

Figure 1 - Digitization or Digitalization: make the difference
(Source: https://www.2b1stconsulting.com/digitization-or-digitalization-make-the-difference/)
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Sandeep Rotu, author of the article "Difference between Digitization and Digital Transfor-
mation™ and an expert who ranks 7th in the top 100 influential people in the world in the field of
digital transformation, understands digitization not only as the translation of alternative data into
digital form, but also as the automation of processes. However, the latter is often separated into a
separate concept - digitalization.

Digitized data has a huge potential for improving standard ways of working. If you go back to
the example of repairing the device, then to improve the quality of customer service, the manufac-
turer can implement special SOFTWARE that will intelligently use digitized information. For ex-
ample, you can centrally store the customer database, their contact information, and the history of
working with a specific customer. Different technical specialists can share their work methods with
each other, as well as view instructions for using the product on any mobile device. All this will al-
low them to easily access the necessary information, and therefore increase the likelihood of repair-
ing the device the first time. As a result of digitalization, the business model does not change, but
only increases productivity.

Thanks to digitization and the digitization of data becomes available from any platform, de-
vices and interfaces. Digital transformation is the process of integrating all digitized data and appli-
cations that automate business processes. As a successful example of digital transformation, the au-
thor cites Netflix: digitization of films opened the way for the company to a fundamentally new
business model-streaming. The list some of the largest digital transformation engines using the ex-
ample of repairing a broken device:

Artificial intelligence (Al). For example, software with Al elements can automatically map
the customer's residence to the currently available technicians, and also calculate which of them has
the skills necessary to solve the customer's problem.

Augmented reality. Even the most experienced specialist cannot understand absolutely eve-
rything. Using the capabilities of augmented reality together with a database of video instructions,
or perhaps with a messenger for communicating with experts in the office, specialists can bring the
solution of complex customer problems to a new level.

Prediction. Thanks to the built-in sensors that measure performance, the device can warn you
in advance about future breakdowns. This will allow the specialist to schedule repairs at a conven-
ient time for the client and avoid costly downtime.

Thus, digital transformation is the process of changing existing business models using new
technologies. It goes further than digitalization, creating new strategies that can bring even more
value to customers, as well as save the most valuable corporate resources-time and money. Busi-
nesses can use digital transformation to enter new markets, develop new products, and attract new
customers. This is the process of moving to a digital business. One trigger of digital transformation
is 5G network technology because it does not only increase the speed of business processes and also
provides good internet. Developed countries strive to reach high indicators therefore, they use all
tools for this purpose.

Digital transformation can be called the technological era in which we now live. Computers,
phones, and many other appliances have become cheap, portable, fast, and therefore ubiquitous.
Today, everything is changing at an incredibly fast rate. The main driver of these changes is the
"digital" consumer. The speed of changing customer preferences increases, and requirements for
product quality, functionality, and design increase. To all this, impressions are now important to the
consumer. Consumption patterns are changing, which leads to an obvious trend-interaction via
smart devices. Business operates at high speeds, increasing demands, saturation of traditional mar-
kets for companies, increased competition, and the emergence of new technological competitors.
Outdated technologies do not bring much profit for a long time, their modernization is expensive,
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and relatively many resources are required for their maintenance. The consumer is not willing to
pay for outdated products. They become completely ineffective.

The introduction of the new generation 5G network technology around the world has already begun

4gd  winter “, ®
Commercial +9, Olympics @, ® l I
launch = “ ﬂ I* I
= 20 + markets in Europe
10 + Asia-Pacific markets
Fastruii 77 operators in 49 P st
iREee rogress on existing ones
O ) ) M) Vig O
Nt N N7, /
2017 2018 2019 2020 2022 2025

Standards 3GPP Approval of the 5g specification

More than 30 markets plan to

Spectrum define radio frequencies of 3.5
GHz and 26/28 GHz

Users

Network
coverage

Figure 2 - Digital transformation is 5G network technology

Digitalization makes it possible to go beyond communication services, Internet access, and
traditional telecommunications services. The very digitalization and development of infrastructure
as a platform, business processes and systems allow you to create and develop new products with a
high level of consumer value in the necessary time, allowing you to compete with independent con-
tent and service providers, build cooperation and entire service ecosystems.

Therefore, for telecommunications companies, digital transformation is not so much a way to
achieve some competitive advantages, as a prerequisite for maintaining and developing market po-
sitions. Partnership, collaboration in the development of joint products and integration of solutions
are the most important components of Telecom's successful digital transformation. Moreover, digi-
tal partnership allows you to conduct successful business around the world, regardless of the loca-
tion of partners.
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KamnceiitoB A.
Hayunblii pykoBoaurteab: AxkbaeB E.T.
Mugposuzanus uiau nudposas TpaHchopmanus

AHHoTanus. Xopoiio cOagaHcUpoBaHHAs cTpaTerus, npodeccuoHaIbHasi KOMaH/la U MOTH-
BUPOBAHHbIE COTPYAHUKH SIBJISIFOTCS CYILIECTBEHHOM, HO HEIMOJIHOM YacThiO 3JIEMEHTOB, HEOOXOAU-
MBIX JUIsl ycremHoi Tpancopmaruu 6usHeca. Cucrema nudpoBU3aluy TakKe BKIIOYAET B ceOs
CHelHalIbHble UHCTPYMEHTBI, KOTOPbIE MOTYT OBbITh MCIIOJb30BaHbl B CHHEPIUU C Ka4ECTBEHHBIMU
W3MEHEeHUsAMU. B maHHOil ctaThe ObUIM PacCMOTpPEHBI MOHATHS B TEPMHUHAX IHM(PpPOBOro OuzHeca u
MOIYEPKHYTA UX BAXKHOCTD JUISI HOBOTO YPOBHS OM3HEca.

KiroueBbie ciioBa: nudposuzanus, muppoBoi OuzHec, TpaHchopMmanus, MepeIoBble TEXHO-
JIOTHH.

Kanceiitos A.
I'prnbivu skerexmi: AxOaes E.T.
Hudpaanabipy HeMece nu@pIabIK TpaHchopManus

Anparna. JKakcel TEHIECTIPUITeH CTpaTerus, KaciOM KOMaHa sKoHe JQJIeN Il KbI3MeT-Kepiiep
OM3HECTIH TaOBICTHI ©3repyl YIIH KaKETTI 3JIEMEHTTEPJiH MaHbBI3/IbI, OipaK TOJBIK eMec Oeiri
6oubIin TabbUTaabL. Lludpraanasipy xyiieci conaaii-aK camajibl e3repicTepMeH CUHEeprusia nainana-
HBUTYbl MYMKIH apHaiibl Kypajijgapael KaMTHAbl. by Makanaaa caHablK OM3HEC TEpPMMH-IEpPIHJIET]
YFBIMJIap KapacThIPBLUIbII, OJIApIbIH OM3HECTIH JKaHa JEeHIeil YIlIiH MaHbI3AbUIBIFbIH aTall eTiJ/l.
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ORGANIZATIONAL BEHAVIOR: RETRO ANALYSIS FOR MANAGEMENT

Abstract. The article presents the main concepts, types and history of organizational behavior. Exam-
ples of studying the behavior of individuals primarily in their organizational roles are given. It also de-
scribes the interaction between human behavior and the organization, as well as the organization itself.

Key words. Organizational behavior, discipline, levels, management, roles.

Introduction

At present, new approaches to the management of organizations are required, as there is an
increase in changes in production conditions: acceleration of innovations, search for highly quali-
fied personnel, and close interaction of technological, socio-economic and political processes, their
global impact on the economy. The content and set of actions and functions performed in the man-
agement process depend on the type of organization (business, administrative, public, educational),
on the size of the organization, on the scope of its activities, on the level in the management hierar-
chy (top management, middle management, lower management), on the function within the organi-
zation. Therefore, the management of an organization is, first of all, the management of people. It is
the art of managing people's behavior that is becoming a crucial condition in modern society that
ensures the competitiveness of enterprises and organizations and the stability of their development.
Also the study of human resource management and the use of research results is becoming one of
the ways to improve the state system.

As we know, Organizational Behavior (OB) is the study of human behavior in organizational
settings, the interface between human behavior and the organization, and the organization itself.
Organizational Behavior researchers study the behavior of individuals primarily in their organiza-
tional roles.

One of the main goals of organizational behavior is to revitalize organizational theory and de-
velop a better conceptualization of organizational life. As a multi—disciplinary field, organizational
behavior has been influenced by developments in a number of allied disciplines including sociolo-
gy, psychology, economics, and engineering as well as by the experience of practitioners.

What is the history of organizational behavior?

The study of organizational behavior has its roots in the late 1920s, when the Western Electric
Company launched a now-famous series of studies of the behavior of workers at its Hawthorne
Works plant in Cicero, Illinois. Researchers there set out to determine whether workers could be
made to be more productive if their environment was upgraded with better lighting and other design
improvements. To their surprise, the researchers found that the environment was less important than
social factors. It was more important, for example, that people got along with their co-workers and
felt their bosses appreciated them.

Who is the father of organizational behavior?

Dating back to the early 20th century, organizational behavior theory developed out of classical
management theories, such as those of Frederick W. Taylor. Taylor has been called the father of
scientific management.
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What is OB:

Organizational behavior
Provides a set of tools

that allow:
Managers to improve, enhance,
People to understand, or change work behaviors so
analyze, and describe that individuals, groups and
behavior in organizations the whole organization can

achieve their goals

Figure 1 - Definition of Organizational Behavior

OB research can be categorized in at least three ways:
« individuals in organizations (micro-level)

» work groups (meso-level)

« how organizations behave (macro-level)

Macro
level

organizations behave

Meso-level
Behavioral study of work groups

Micro-level
Study of individuals in organizations

Figure 2 - Levels of Organizational Behavior

Following points for the discuss the three levels briefly:

1. Individual Level — Deals with the concepts at the individual level. Examples of individual-level
concepts are perception, personality, learning, motivation, and attitude.

2. Group Level — Deals with the concepts at the group level. Examples of group-level concepts are
team, conflict, leadership, power, and politics. Group-level concepts may include how groups are
formed, how to make effective teams, how individually and collectively the group activities can be
improved, how to motivate employees, and which type of group would be suitable for a particular
assignment.
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3. Organizational Level — Deals with the concepts at the organizational level. Examples of organiza-
tional-level concepts are change management and organizational culture. Other topics discussed at
organizational level include the concept of organization, different organizational models, and organ-
izational change along with its impact and implementation. The working conditions and stress man-
agement are also discussed at the organizational level.

There are four major models or frameworks that organizations operate out of-

1. Autocratic,

2. Custodial,

3. Supportive, and
4. Collegial.

The behavioral approach to management focuses on human relations and employee well-
being. Rather than simply setting tasks and demanding that they be completed, the behavioral-style
manager helps create conditions that keep workers satisfied and motivated. Social factors and psy-
chological motivations take on more importance than financial incentives. This approach assumes
the worker wants to work, and that if the manager provides the right environment, productivity will
follow. Organizational behavior approaches are a result of the research done by experts in this field.
These experts studied and attempted to quantify research done about the actions and reactions of
employees, with regard to their work environments. It is a field that has begun developing only re-
cently and new approaches and results are being expounded every day.

There are 4 Approaches to Organizational Behavior studies;

Approaches to Organizational Behavior Studies
Human Resources Approach

Contingency Approach

I

Productivity Approach

s Systems Approach

EduNote.com

Figure 3 - Approaches to Organizational Behavior studies

Real World Examples of Organizational Behavior.
Findings from organizational behavior research are used by executives and human relations profes-
sionals to better understand a business’s culture, how that culture helps or hinders productivity and
employee retention, and how to evaluate candidates' skills and personality during the hiring process.
Organizational behavior theories inform real-world evaluation and management of groups of peo-
ple. There are a number of components:
1. Personality plays a large role in the way a person interacts with groups and produces work. Un-
derstanding a candidate's personality, either through tests or through conversation, helps determine
whether they are a good fit for an organization.
2. Leadership, what it looks like and where it comes from, is a rich topic of debate and study within
the field of organizational behavior. Leadership can be broad, focused, centralized or de-centralized,
decision-oriented, intrinsic in a person’s personality, or simply a result of a position of authority.
3. Power, authority, and politics all operate inter-dependently in a workplace. Understanding the
appropriate ways these elements are exhibited and used, as agreed upon by workplace rules and eth-
ical guidelines, are key components to running a cohesive business.
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SOFTWARE DEVELOPMENT PROJECTS:
A PROCESS OF COLLECTING AND MARKING DATA

Abstract. During the recent years, software projects have tendency to be more complicated and
sophisticated. Project Effort and timing preliminary estimation has low accuracy and IT-industry forces to
use agile-methodologies to correct risks of resource overrun. Last inventions of software — neural networks
and machine learning models in combination with classic methods like COCOMO offer help to estimate
project’s parameters, but these models can solve only the tasks after continuous learning on big datasets.
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One of the main problems in current project estimation research area is lack of available big high-
guality datasets of real software projects. All current existed datasets have low relevance, tight range of
project features or are not available for wide network of researchers. This article describes new project’s
data mapping and collecting algorithm, divided to 3 different scenarios. it offers possibility to collect project
data without complicated features or spending of additional resources. Next important part is idea of central
open-source repository for project’s data collecting. Implementation of this idea in project team and
research community could seriously improve the quality of project’s estimation, accelerate continuous
delivery of project results, improve research gquality and extend research community.

Keywords: COCOMO, data repository, data collecting, software development cost estimation,
complexity estimation, ISBSG.

Since the first computers appeared in the development of an IT project of any size, two trends
have been observed — an increase in the level of abstraction, which makes it possible to develop
more complex and multifunctional programs, and at the same time — an increase in complexity and,
as a result, a significant complication of the accuracy of estimating the parameters of a future pro-
ject (Hamada, 2017). And taking into account that IT projects traditionally require a fairly large
budget, this often entails a direct increase in the budget and terms of the project.

Last inventions of software — neural networks and machine learning models in combination
with classic methods like COCOMO offer help to estimate project’s parameters (Khazaiepoor,
Bardsiri and Keynia, 2019), but these models can solve tasks only after continuous learning on big
datasets (Pospieszny, Czarnacka-Chrobot and Kobylinski, 2018).

One of the main problem in current project estimation research area is lack of available big
high-quality datasets of real software projects. All current existed datasets have low relevance, tight
range of project features or are not available for wide network of researchers (Idri, Abnane and
Abran, 2016).

This research describes new developed project data markup and collecting algorithm. This
method consists of three scenarios for project manager’s choice. Collect method can be various
from simple model for maximal convenience to most detailed collecting scenario (with project his-
tory, task list, internal and external team’s communications logs).

This research describes full process of data collecting in team or company (figure 1).

f3) = f3!
3 |} i
2. Full data 3.Send to n— es 5. Include to
; b 4. Validation
collecting repository dataset
9 3

1. Start data
collecting

Project data

Figure 1 — Data collecting process stages

Important offer is creation of open repository for dataset collecting. This repository can be
less quality-controlling like COCOMO, but will offer big datasets with enough quality for wide
community of researchers.

Integration of continuous project data markup and collection can seriously improve level of
project management in company, reduce resource overrun and offer new methods for project’s
params preliminary estimation.
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Tyiiinaeme. CoHFBI XbUIIAPHI OaFAapiIaMalblK KacakTama skacay >kodanapbl OapraH caiibiH
Kypaeni 6omna 6acransl. XKobaHbiH Mep3iMaepi MeH Oacka mapaMmeTpliepiH aljbplH-ana Oaranay eTe
JI9NT €MeC, COHJBIKTAH J3ipJeylIiiep pecypcTapbl acklpa MaifalaHy TOyeKeNJepiH eTey YIIiH
MKeM/Il 9fiicTeMelnepal Kouganyra MoxOyp. by cananarsl conrbl xeTicTiktep - COCOMO CcHSKTHI
KJIACCHUKAJIBIK O/IiCTEpMEH OipiKTipUIreH HEHPOHIIBIK Keiiep MEH MAIIMHAIBIK OKBITY MOJIENIbIEPi
’KOOaHBIH MapameTpiepiH Oaranayra KeMeKkTeceldl, Oipak Oy MoJenbaep YJIKEeH MIJIiMeTTep
KUBIHTBIFBIHJIA Y3/IIKCI3 KATTHIFYJaH KeHiH FaHa MpoOiieMaiap Ibl HICIe aja bl

ArpIMIarel xoOamapApl Oaranay calachblHAArbl HETi3ri mpobiemanapAblH Oipi - HaKTHI
XKoOaapAbIH KOJI KETIMAI YJIKEH JACPEKTep >KUBIHTBHIFBIHBIH OOJIMaybl. BapiiblK KOJIJAaHBICTAFBI
MOJIIMETTEp >KUBIHTHIFBI MaHBI3JIbl EMEC, TEPEH eMec HeMece OyKapa YIIiH KOoJ >keTiMai emec. by
Makajnazaa 3 Typ:al clueHapuiinepre OelliHIeH 00a MOJIIMETTEpIH Oenruiey *oHe *KUHAy alrOpUTMI
cunarrainrad. byn jxo0a MoniMeTTepiH KypAeni QyHKIUIApChI3 HEMece KOChIMILA PecypcTapably
KYHBIHCBI3 JKMHayFa MYMKIHAIK Oepeni. Keneci maHpI3apl Oeinik - xo0a MoNIMETTEpIH >KUHAyFa
apHaJFaH aliblK OPTANBIK PErno3uTOpuid uaesichl. JKoOaNbIK TOMTA KOHE FHUIBIMH KaybIMAACTHIKTA
OCBhl HMJIESTHBI ICKE achlpy >KOOaHBI Oarajay camachlH aWTapiIbIKTall »KakcapTa ajaibl, >KOOaHbI
o3ipyeyal JKeaenaeTell, 3epTTey CcanachlH jKaKcapTaAbl kKoHE 3epTTey KaybIMAACTHIFBIH KEeHEHTe
anapl.
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IIpoexkThl O pa3padoTke NPOrpaMMHOIO oOecneyeHus1: mpouecc cOopa U pa3MeTKH JaAHHBIX

AHHoTauusi. B mocneanue roapl MpoekThl MO pa3paboTKe MPOTrpaMMHOIO OOecreyeHUs
CTaHOBSTCA Bce Oojee cloXHBIMU. [IpenBapurTenbHas OLEHKa CPOKOB M JAPYIHX IapaMeTpoB
MPOEKTa HMEeT HHU3KYI0 TOYHOCTb, W DPa3padOTYMKK BBIHYXJIEHbI HCIOIb30BaTh THOKUE
METOOJIOTUHU Il KOMIIEHCAI[MH PUCKOB Iepepacxoa pecypcoB. [lociennue noctuxenus odiaactu
- HEHpOHHBbIE CeTH U MOJEIN MAIIMHHOTO OOYy4YEeHHsS B COYETaHHM C KJIACCMUECKUMH METO/aMU,
takuMu kak COCOMO, noMorarT OLEHUTh NapaMeTpbl IPOEKTa, HO 3TH MOJEIN MOTYT pellaTh
TOJIBKO 3aJ1a4M I10CJI€ HEMPEPHIBHOTO 00yueHus: Ha O0NbIINX HabopaxX JaHHBIX.

OnHOM M3 OCHOBHBIX MPOOJIEM B 00JIACTH OLIEHKH TEKYIIUX MPOEKTOB SBISETCS OTCYTCTBUE
JOCTYIHBIX OOJIBIIMX HA0OPOB JIaHHBIX pealIbHBIX MPOEKTOB. Bee cymecTByronme Habopsl JaHHBIX
UMEIOT HHM3KYI0 aKTYaJIbHOCTb, MAJIYIO TJyOMHY WJIM HEJOCTYIHBI U ITUPOKUX Macc. B aToit
CTaThe ONUCHIBACTCS AJITOPUTM Pa3METKU U cOOpa aHHBIX MPOEKTA, pa3JeeHHbIN Ha 3 pa3IMuHbIX
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CIIeHapHs. DTO JTaeT BO3MOXKHOCTh COOMpPATh aHHBIE MPOEKTa 0e3 CIOXKHBIX (PYHKUUN WU 3aTpaT
JIOTIONIHUTENBHBIX pecypcoB. Crenyromas BaxHas 4YacTb - HJES OTKPBITOTO LEHTPAJIHLHOTO
peno3uTopus ans cOopa JaHHBIX MPOEKTOB. Peanmm3aius 3TOW WICH B MPOCKTHOW KOMaHIAEC H
HCCIIEIOBATENIECKOM COOOIIECTBE MOKET CEPhE3HO YIYUIINTh KAYECTBO OLEHKU MTPOEKTA, YCKOPUTh
pa3paboTKy MpOeKTa, YAy4IIUTh KaueCTBO MCCICJOBAHUN M PACHIMPUTH HCCIEI0BATEIHCKOE
COOOIIECTBO.
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THE CURRENT PATTERN OF NON-CASH PAYMENTS IN KAZAKHSTAN

Abstract. The article describes the main characteristics and trends in the use of non-cash payments,
especially non-cash mobile payments in Kazakhstan. The key market players are analyzed. The article also
reveals the techniques of NFC and QR payments, their features and disadvantages.

Keywords: mobile payments, cashless payments, QR payments, NFC payments.

Last decades the adoption of smartphone has been tremendous all over the world. Mobile
technologies developing fast and this fact affect our lives dramatically. According to Statista, the
current number of smartphone users in the world today is 3.5 billion, and this means 45.12% of the
world’s population owns a smartphone. This figure is up considerably from 2016 when there was
only 2.5 billion users, 33.58% of that year’s global population.) Smartphone usage in Kazakhstan is
43.4% - 7.9 million out of 18.2 million population. (Picture - 1)

There are some advantages of using smartphones improved means of communication, in-
creased learning options to users, great exposure to the latest things, ways to personality develop-
ment, simple ways to access applications, ideas to succeed in business, platforms to grow their ap-
plications and more. Smartphones have influenced and changed people’s lives Also they created
new dimensions for business. In the Kazakhstan market of non-cash payments are increasing rapid-
ly. Banks, international payments systems, government see a great potential in mobile payments as
a tool to increase non-cash operation more.

As of 1 January 2020, AFC Analytical Center offers an analysis of the non-cash payment sta-
tistics. The number of non-cash payments on cards used in the territory of the Republic of Kazakh-
stan was 13.305.0 billion tenge according to 2019 data, an increase of 2.4 times compared to the
indicator for 2018 (5,473.9 billion tenge). The ratio of non-cash payments by cards to cash with-
drawals at ATMs by the end of 2019 increased from 51% to 123% (indicating the excess of cashless

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
190



| OU®POBBIE TEXHOJIOI'X B SKOHOMUKE U MEHE/’KMEHTE [ |

payments over the volumes of cash withdrawals). Against this background, the share of non-cash
transactions in the total volume of operations (cashless payment plus withdrawal at ATMS) in-
creased from 34% to 55%.

As of January 1 of 2020, 32 million payment cards were in circulation, and the number of
holders of these cards was 29.8 million holders (compared with the situation of the same date in
2019 - an increase of 37.0% and 57.0%, respectively). The most common are debit cards, their
share is 79.4%, the share of credit cards is 16.7%.

Number of smartphone users worldwide from 2016 to 2021 (in billions)

in billions
w

Smartphone users
N

2016 2017 2018 2019° 2020° 2021

Figure 1 — Number of smartphone users

The population becomes more financially competent, stops to fear using cards instead of cash,
according to the latter statistical data. In the presence of these trends more and more consumers
need more creative services. In Kazakhstan there are 22 banks at the moment, the biggest and most
innovative understand that the market changes fast and to succeed banks and International payment
systems are increasingly working towards offering new and convenient services. The mobile pay-
ments is one of the fastest-growing segments of the entire economy. "The market is growing by
more than 30 per cent each year. In Kazakhstan Apple Pay became available in 2017. In addition to
other financial institutions, the starting partners included Eurasian Bank for Mastercard customers,
banks and credit card issuers such as ATFBank, Halyk Bank, Sberbank, Bank CenterCredit and
ForteBank. In March of this year, Samsung has already launched Samsung Pay with nine banks,
added Alfa Bank, Altyn Bank and Jysan Bank. It allows covering all Apple and Samsung users with
mobile payment service. But there are lots of Android users of C-brands, such as Xiaomi, Huawel,
Redmi that is left without respective solution from the smartphone manufacturer. That is why,
banks developed their standalone mobile wallets, such as Eurasian Pay, HomeBank Pay, Sberbank
Pay etc. Mobile payments are available on all POS-terminals supported Near Field Communication
(NFC) technology. NFC s a wireless communication technology that doesn’t require any kind of
manual pairing or device discovery to transfer data. With NFC, a connection is automatically started
when another NFC device enters into that previously specified four-inch range. (Picture 2). Once in
range, the two devices instantly communicate and send prompts to the user.

Prerequisite for banks to launch NFC based mobile payments solution is to open technical
projects with payments systems: VISA and Mastercard. All banks with the market share more than
1% invested in projects to tokenize their payment cards. Despite Kaspi Bank is one of the biggest
banks and goes straight after the leader of the banking sector — Halyk Bank, with the profit of 364
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billion tenge ( 199 billion less than Kaspi) and 51% yearly growth do not launch any service based
on NFC based payments. The main reason is that Kaspi Bank promotes its solution-based Quick
Response Codes (QR) that is a low cost, easy to use and allows to avoid additional payment sys-
tems services fee. QR codes are a form of barcode that can be scanned with a phone. They are usu-
ally encoded to a URL and provide users with digital content related to a physical thing. There are
several differences between QR codes and NFC tags: investment cost, production, interaction- user
experience, availability, customization, post-production changes, but one of the most important is
security. All, even criminal, can search and use the QR codes. NFC makes ready use of encryption,
in particular for payment transactions. In addition, the reading range for contact between the tag and
the reader is just a few centimetres, which discourages most hackers from intercepting data trans-
missions

NFC: Near Field Communication

Range: less 10 cm, Frequency : up to 13.56 MHz Rate: 106—424 Kbps

=
PAY ) E
ﬁ -))):::::::::::::::::::::::::::::::(((-

NFC POS NFC Mobile

S D 7 X
I _;‘}' Communication Channels I ] /

AuC : Authentication Center

Figure 2 — NFC mobile payments application parties

Cashless payments via bank cards in Kazakhstan have a dynamic growth. Statistics indicate
the population is becoming ever more progressive. Thus, the digitalization of business processes is
initial for further growth. With the help of the new communication and banking technologies, the
cashless payment market in our country has grown significantly lately. The mobile payment ser-
vices allow customers to have better user experience and use technology based on the security and
privacy of customer data. Moreover, mobile payments have a positive impact on business growth,
have created new business opportunities and have improved business processes.
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IIarTepHbl Oe3HAMMYHBIX IIaTexkeld B Ka3axcrane

AHHOTanus. B craThe paccMOTPEHBI OCHOBHBIE XapAKTEPUCTUKH U TPEH/IbI B UCIIOJIb30BAHNN
Oe3HAINYHBIX TUIaTeXel, B 0COOEHHOCTH Oe3HATMYHBIX MOOMIIBbHBIX MaTexxeld B Kazaxcrane. [Ipo-
aHAJIM3UPOBAHBI KIIIOYEBbIE UTPOKU phIHKA. Takxke B cTaThe packpbiBatoTcs TexHUKH pador NFC u
QR-mnaTexeit, UX 0COOCHHOCTH U HEJOCTATKH.

KiaroueBble cjioBa: MOOMIbHEIC IIaTexKU, Oe3Hanuunbie miatexxu, QR maarexu, NFC mia-
TEXH.
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Tyitingeme. Makanaga KoiaMa-KoJI akIackl3 Teemaep/i, acipece Kazakcranaarbl Koiama-Koil
aKmachl3s MOOWJIBJI TeJIeMIEp/i TMalJalaHyIbIH HEri3ri OarbpITTapbl CUNATTANFaH. HapbIKTHIH
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KAK IT-TEXHOJIOT'MH BJIUAIOT HA JTEMOHCTPATUBHOE
(ITOKA3HOE) IOTPEBJIEHUE

Annomauus. B cmamve onucano iusnue nokazHozo nompebienue Ha MoIoowlx niooetl. Ilpusedenvl
OCHOBHbIE 8bLBOObL NPOBEOCHHOU UCCAC008AMENbCKOU pabombl cpedu mMoaodedcu. A makce npedcmaesneH
AHAU3 ONPOCA, NPOBEOEHHBLI A8MOPaAMU PAOOMbL.

Knrwuesvie cnosa: noxasnoe nompebnenue, oukoe obwecmso, npazoHblil Kidcc, COYUaibHble Cemu,
GIUSHUE HA MONOOEIHCH, HABBIKU KOMMYHUKAYUU.

Topcreitn BeGsieH, KpynHbIi aMepUKAHCKUH SKOHOMHCT U COIIMOJIOTL, SBJISETCS OCHOBO-
MTOJIO)KHUKOM OJIHOTO W3 IVIaBHBIX HAIPABJIEHUN COBPEMEHHOM OypiKya3HOU MOJUTHUECKON 3KOHO-
MHUH — UHCTUTYIIMOHAIM3Ma. Takke OH SIBISETCS aBTOPOM psifa (yHIaMEHTAIbHBIX 3KOHOMHUYE-
CKHX U COIIMOJIOTHYECKHUX HccaenoBaHui. [1o ero MHEHUIO peaMeT S3KOHOMUYECKONW HAYKU JICKHUT
B 00JacTH UCCIIEI0BaHUsS MOTHBOB IOBEJIEHHs MOTpeduTenel (MHCTUHKTOB, MPUBBIUEK, CKIOHHO-
cteit). bonee neranbHbie 00BsicHeHUs, BeOnen maetr B cBoell kHure «Teopus mpa3aHOTO Kiacca:
SKOHOMMUYECKOE MCCIEN0BAHNE MHCTUTYLMI», TJE ONUCHIBAIOTCS TAKWE MOHATHUSA, KaK Mpa3aHbII
KJIacC, TUKOE O0IIECTBO U MOKAa3HOE NOTPeOICHHE.

[Ipa3Hblii KJ1acc — 3TO KJIACC, AJIi KOTOPOTo ObUIO XapaKTepHO UyJOBMIHOE 110 CBOUM Mac-
mradaM pPacTOUYUTENbCTBO JEHEKHBIX CPEICTB Ha HECIIBIXaHHYIO POCKOIIb. TE€PMHUH «JI€MOHCT-
paTtuBHOE MOTpeOIEHUE)» OTHOCUTCS K MOTPEOUTENsIM, KOTOpbIE MOKYNalT JAOPOTUE TOBaphl IS
JI€MOHCTpaluy 00raTcTBa U J10X0/a, a HE 7S YIOBJIETBOPEHMSI peabHBIX MOTpEeOHOCTEN MOTpeOu-
tenst. Kpuvammii motpeOuTens UCIONB3YeT Takoe MOBEIEHUE A MOAJACPKAHUS WM TOJTYYEeHUs
0oJiee BBICOKOTO COITMAIBLHOTO cTaTyca. B pesynbrare, coriiacHo Bebneny, oOIecTBO XapakTepu-
3yeTcsl NOTEPEN BPEMEHU U JICHET.
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[To muenuto Bebnena, n3-3a mokazHoro moTpediaeHUs 0OIIECTBO MPUOOPETAET XapaKTepHC-
TUKH JUKOTO OOIIecTBa. DTO YBEIMUYMBAET KOHKYPEHIIMIO MEXKIY JIIOJAbMHU, TJ€ BBIKHBACT JIHILb
camblil CUIIbHBIA. BeDKHMBaHWEe HanOoliee MPUCTOCOOICHHBIX, CKOPEe BCET0, O3HAYAET PHIHOYHYIO
cBOOO/Y, aKTUBHYIO KOHKYPEHLHIO, MaTeMaTHYeCKyl0 SKOHOMHKY, PEIIMTHO3HBbINH (yHIaMeHTa-
JIU3M, THHYECKYIO YUCTKY, HHIUBHUIyaJTbHYIO aBTOHOMHIO M TUOCPATHHYIO JEMOKPATHIO.

Bce »TH uepThl MBI MOXEM HAOMIOAATh U B COBPEMEHHOM MUpE, Ti€ JIIOAU CHJIBHO CTalu
3aBUCETh OT HOBBIX TEXHOJIOTH, B YeCTHOCTU VIHTEpHETA M COLMATIBHBIX CETEH.

Komanga BRIF Research Group mposena macmirabHoe MCceI0BaHUE TPEHIOB CPEIH MOJIO-
nexu Kazaxcrana. bbut mpoBeieH KOJIMUECTBEHHBIN ONpoc B 7 KpynHbIX ropojax Kazaxcrana (627
PECIIOHACHTOB), U OOJIBIIIOE KAaUeCTBEHHOE MCCIICIOBAaHUE, BKIIFOYaromiee B ce0s 15 ¢okyc- rpynn u
6osee 10 rryOMHHBIX MHTEPBBIO C KIIFOUEBBIMH TPEHJICETTEpAMU U dKcrepTamMu. Bee 3To H0moHs-
JIOCh TaHHBIMHU CTaTHCTUKH B pamkax Desk Research.

ConuasibHbBIE CETH CTPEMHUTEIFHO BOIIUTH B JKHU3HB JIFOOOTO MOJIOIOTO Ka3axcraHia. [1o momy-
JISPHOCTH COLIMAbHBIE CETH — MOTHB HOMEp OJUH mnocenienust IurepHera Mmonozaexpio Kazaxcrana
KaK ¢ KOMIIbIOTEPA, TaK U ¢ MOOMIBbHOrO ycrpoiicTa. [lo cratuctuke mononexs Kasaxcrana npo-
BOJMT B COIMAJIbHBIX CETSIX HECKOJIBKO YacoB €XeIHEeBHO. B Ommkaiimem Oyayiiem 3TOT MoKasa-
TEJb BBIPACTET e1le OOoJIbIIIe.

Haubonee momyssipHbie coricetd y Mojoaexu Kaszaxcrana: Instagram, VK u Youtube
(ne3aBucuMo OT ropoza). Haubonee momynsapHOi cpear MONOIBIX Ka3aXCTaHIEB CEThIO SBISETCS
cetb Bkonrakre (71%). [IpuueM ocobo momyssipHa oHa cpeau Milajiied Bo3pacTHOM rpynmsl (15-
18 ner). Ha BTopom Mecte — Instagram (59%). Ona Takxke nomyisipHa OOJbIIe Yy IIKOJIbHUKOB U
crynentoB. Facebook ue ocobo momynspen y monoaexu Kazaxcrana (10%) (ocoOeHHO y Mitamiei
BO3pPACTHOMU TpymIibl — 7%).

HasoewuTe, Noanyiicra, CoUManbHble CeTH,
KOTOPbLIMK Bbl monb3yeTech perynApHo?
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Benuko umcno tex, KTo MpocTo YOUBAET BPEMs B COIIMATIBHBIX CETIX, KHUBOE OOIEHUE 3aMe-
HieTcsT HabOpoM OYKB Ha KOMITBIOTEpE, a KECThl U MUMHKA — CMaiinkamu. [la, 3To Xopomo s
TCX, KTO HAXOAUTCA OAJICKO APYTr OT Apyra, WK B CUIIY KAKHUX-TO APYIUX IMMPHUYUH IIPOCTO (1)1/131/1‘-16-
CKHM HE MOTYT yBHJeThCS. Ho MBI 3710ymoTpebisieM TakuMu OJ1aramMu, Tak Kak, )KUBS [0 COCEJICTBY,
o0111aeMcst IOCPEACTBOM CETH M YCTPOUCTB. JII011 MPOCTO MepecTany XOAUTh B TOCTH U MPOCTO BH-
TETHCSL.

N3-3a coumanpHBIX CeTEHl yBEIMUYWIOCh IIOKa3HOE MOTpelsieHHe, B YacTHOCTH, Cpeau
Mozozaexu. Instagram - Henenast padbpuka JKH, KOTOpasi HETATUBHO BIIMSET HA TOJIB30BATENICH, TaK
KaK OOJBIIMHCTBO TMOMYJISAPHBIX JIO/ACH, OJIOTepOB, BaiHEPOB, 3HAMEHUTOCTEH IMYOIUKYIOT CBOIO
«UICAUTBHYIO JKU3HBY. HEeKoTophIe T0M CMOTPAT HA JAOPOTHE MAIIMHBI M 3apadaThIBalOT TPEBOK-
HOE€ PacCTPOUCTBO M JICTIPECCHUIO, TaK KaK HE MOTYT UX ce0e MO3BOJINTh M UyBCTBYIOT ce0sl HEMOJ-
HOLICHHBIMHU. YTOOBI yTemmuTh ce0s, OHM HAYMHAIOT TPATUTh JAEHBIU Ha JIOPOTHE BEIIM, BMECTO TO-
To, 4TOOBI IOKPLITh HYXKIBI. N3-3a TOro, 4T0 JIIOOIu 00JIbIII0E KOJIMYECTBO BPEMCHH IIPOBOJAT B CO-
[IUAJIbHBIX CETSX, OHU 3a0BIBAIOT MPO HABBIKM KOMMYHHKAIIMH, KaK pa3sroBapHBaTh U BECTH ceOs B
obmectBe. KpoMe TOro, OHH COPEBHYIOTCS MEXIy MOJIH30BATEISIMA HHCTAarpama, y KOTOPhIX HMe-
eTcst 00JIBIIIOE KOJTMYECTBO MOIMUCYMUKOB U JIAHKOB, YTO MIPUBOAUT K JTUKOMY OOIIIECTBY.

Ho croutr ormeruts, yro uHdopmanmonHsle texHosoruun (UT), mpoyHo 3akpenuBIIMCH B
HaIlel XU3HHU, TakkKe M OOJErymiIv Hally XH3Hb. Beb CKOJNIBKO CHII M BpEMEHH YXOJHJIO Ha BbI-
YHCIIEHHE SKOHOMHYECKUX IPOIECCOB, TaK KaK BKJIIOYAETCS MHOTO (paKTOpPOB, BIMSIOUIMX Ha KO-
HOMHKY, a €CJIM U BbIYUCIIUTH KaK-TO PEC3YJIbTaTbl 9dKOHOMUYCCKUX IMPOUCCCOB OAHOTO IPCAIIPUI-
THUS, TO HA YPOBHE OJJHOTO PETHOHA WJIM BCEH CTPaHbI BHIYUCICHUS TIPOU3BOIMINCH HECKOIBKUMHU
JHSIMHU, Ja U TOYHOCTHb 3THUX BBIYHCIICHHIH OCTaBJIsIIA JKeJIaTh JIy4lIero. Ha CGFOI{HHHIHI/Iﬁ JCHb JI1O0-
Oble BBIYKCIICHUS BBIIOJHSAIOTCS C IOMOIIBIO KOMITBIOTEpOB. IIpy 3TOM pe3ynbTaThl TOYHBIC, H BbI-
YUCIAIOTCA 3a CYUTAHHBIC CCKYHIBI. KpOMe TOro, conuajJbHBIC CCETH CTalll HJIaT(l)OpMaMI/I
pacripocTpaHeHHst HHpopMauu U HoBocTe. Ha cerogusimHuii geHsp, qroau ObIcTpo 0OMeHHarTCs
Y 3HAIOT CaMbl€ CBEXXHE HOBOCTH, 3TO TOBOPHUT HAM O TOM, YTO OOIIECTBO MEHEE AUKOE.

ITonBoss UTOTH, MOKHO CKa3aTh, uTo pabota Topcteiina Bebiena, HanucanHas emie B 19 Be-
K€, HC TCPACT CBOIO aKTYAJIBHOCTH U B COBPEMCHHOM MHPEC. Ero skoHoMHudeckas TCOpHs MMOJIHOCTBIO
OIMCHIBAET MOBEJICHUE COBPEMEHHOM MOJIOEKH, KOTOpas JEeTrKO MOAAETCs BIMSHUIO COLMATbHbBIX
cereil.
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IT-TexHoJiorusJIap AeMOHCTPANUSUIBIK TYTHIHYFa KaJiaii ocep erei?

Anparna. Makanajna TYTHIHYZBIH jKacTapFa KepceTiH acepi cumarrtanraH. JKactap apacklHaa
KYPri3UIreH 3epTTey KYMBICTapbIHBIH HETI3r1 KOPBITBIHIBLUIAPH! KenTipiareH. COHbIMEH KaTap,
AKYMBIC aBTOPJIAphI XKYPri3reH cayaaHaMara Tajjgay >Kacalblll, TYKbIPHIMIAJ/IbIL.

Kiar ce3nep: TyThIHY, j)kabailbl KOFaM, oJIEYMETTIK JKeJlijiep, KkacTapra acepl, KOMMYHUKAIIHS
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How IT technologies affect the conspicuous (demonstrative consumption)

Abstract. The article describes the impact of conspicuous consumption on young people. The
main conclusions of the research work among young people are presented. The analysis of the
survey conducted by the authors of the paper is also presented.

Keyword: conspicuous consumption, savage society, leisure class, social networks, influ-
ences on youth, communication skills.
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UHXUHUPUHT MexayHapOAHOTO YHUBEPCUTETa HH(DPOPMALIMOHHBIX TEXHOJIOTHUH.
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(bUHAHCOBBIA MHXXUHUPUHT MEXTyHApOIHOTO YHUBEPCUTETA NH(DOPMALIMOHHBIX TEXHOJIOTHUH.

AckapoB Jlaypen TyuaerenoBud, accom.mpodeccop kadeapbl «IDkoHOMHKAa U buzHec»
Mex1yHapOIHOTO YHUBEPCUTETA HH(DOPMAIIMOHHBIX TEXHOJIOTHH.

VJIK 004.9

Teinbimbaesa E.b., OpsinoeroBa JI.M.
MesxayHapoIHbI YHUBEPCUTET UH(OPMAILIMOHHBIX TEXHOJIOTHI
Anmartel, Kazaxcran
Hayunsii pyxoBoaurens: bepabikynosa I'.M.

OUPPOBAA TPAHCOOPMALIUA YHUBEPCUTETOB HA ITPUMEPE KA3AXCTAHA

Annomauusa. B cmamve paccmampusaemcs gaxcnocmu yugposot mpancghopmayuu 8 cpepe odpa-
308aHUA HYMeM U3VHeHUs NOCMUHOYCMPUATbHO20 00Wecmsd, 20Cyoapcmeentoll npoepammel «L{ugposot
Kazaxcman» u omuema no 2106anbHoMy UHOEKCY KOHKYPEHMOCHOCOOHOCMU 8CEMUPHO20 IKOHOMUYECKO20
@opyma. Onpedenenvl 2naguvie mpyoHOCMU, OyeHUuas HviHewiHiolo cumyayuto Kaszaxcmana 6 obnacmu
yughposuzayuu, 8 ocobeHHocmu 6 chepe 0opaz06aHus.

Knrouesvie cnosa: yupposusayus, nocmundycmpuaivroe oouecmso, MKT, yupposou Kazaxcman,
yeno6eyecKull Kanumai, UHHOGAYUOHHAS JKocucmema, 00pasosanue.

O0pa3 COBpeMEHHOTO0 MHpa MEHSETCS BECbMa CTPEMHTEIBHO: €CITU MPOIUIBIE 1Ba CTOJETHUS
ObUIM ATArOM OBICTPOTO PA3BUTHUS MPOMBIIIIIEHHOCTH, TO XX| Bek — mepuo| pacisera nHpopma-
IIUOHHBIX TEXHOJIOTHI W nudpoBuzanuu. CeroHs «yMHbBIE TEXHOJIOTHNY aKTHBHO BHEIPSIOTCS BO
Bce c(epbl AeATeIbHOCTH, CTAHOBACH €€ 00s3aTeIbHOM cocTaBisomeil yacTeio. Briciine yueOHbIe
3aBeJICHHsI He ABJIAIOTCS UCKIIoueHneM. Ha 3Ty TeMy CylecTByeT MHOXKECTBO UccienoBanuii [1,2],
B KOTOPBIX OOBSACHSIOTCS NMpeuMyIiecTBa HU(poBoil TpaHchopmauu 1t BBICIIEro y4yeOHOro 3a-
BEJICHUS, KaK MPAaBUJIBHO IMOJ00paHHbIE WHCTPYMEHTHI MOTYT YBEJIWYHMBATh PE3YyIbTaTUBHOCTh U
TEMII IEITETFHOCTH 32 CYET aBTOMATH3AIMY U HHBIX HOBBIX TEXHOJIOTHH.

B cdepe obpazoBanus mudpoBas TpaHChOpMalUs MOAPA3yMEBAET HE TOJIBKO OLHU(PPOBKY
YHHUBEPCHUTETCKUX JIOKyMEHTOB. MI3MeHEeHHsI MOTYT OBITh OoJiee IryOOKHUMHE, HallpuMep, BHEIPEHUE
U(POBBIX TEXHOJOTHHA B Ka)XJIOM JIeapTaMeHTEe, YTO MOXET OTKPBITh MHOXECTBO HOBBIX HMHTE-
PECHBIX BO3MOXHOCTEH IJIsi B3aMMOJICHCTBHS CO CTYyJC€HTaMU, YYEHBIMU U COTpyAHUKaMU. OgHOI
U3 BO3MOXKHOCTEH SBISETCA YNy4IIEHHUE CUCTEMbl NMPUHATHUA pelieHuid. Pemenus OyayT mpuHU-
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MaThCs Ha OCHOBE IIM(PPOBOI aHAIMTHKH, YTO CIIOCOOCTBYET MPUHATHIO TOYHBIX PEIICHUH, HANpH-
Mep, KaK INIAHUPOBaHHUE CUCTEM 00Yy4EHHUs.

Taxke nmppoBuzanus AaeT BO3MOXKHOCTH IMPSIMO B3aMMOJICHCTBOBAaTH CO CTYACHTaMH, a
HMMEHHO, IIPEeJOCTaBIIsAs BO3MOXKHOCTb Ul IPOCMOTPA BHI€0, MAaTEPUAJIOB JIsl UTCHUSI U TEOPEeTH-
YEeCKUX IMPUMEPOB, B TO BPEMsI, KaK IMPENoIaBaTeslb MOXKET OLEHUBATh paboTy CTyAEHTa HEOCpe/-
CTBEHHO Ha 1uiatrdopme u 6oisiee 3HPEKTUBHO MPEAOCTABIATH OOpaTHYIO CBsA3b. Kpome Toro, cry-
JCHTHI MOTYT U3y4YaTh HOBBIH KOHTEHT JIOMa.

OntuMuzanus pecypcoB TakKe SBJSIETCS OJHUM M3 OUYEBUAHBIX Ipeumyuiect. [Iporpam-
MHOE obecrieueHue sl TUIAaHUPOBAHHUS MOXKET 3((EKTUBHO paCIpENCIUTh ayIUTOPHH, OCHOBBI-
BasICh Ha JIOCTYIHBIX KOMHATaX, CHEHM(PUUECKUX TPeOOBAHUAX Ul U3YUYEHUS KaXJI0ro NpeaMeTa u
KOJINYECTBE CTY/ICHTOB.

HoBble TeXHOJIOTMU MOMOIat0T HOBBICUTH YPPEKTUBHOCTh 00Pa30BATENBHBIX YUPSKICHUNA U
YIY4IIATH TPOIECC yIpaBlieHUs. XpaHs BCIO WH(GOPMAIMIO HAa OJHOU TutaTdopme, yueOHbIe LIeH-
TpbI MOT'YT JIydllle OTCJIEKUBATh IMPOrpPecc CpeAr ydalluxcs M npenojaasateneil. M3ydas npeumy-
IIECTBA U BO3MOXXHOCTH IH(PPOBOH TpaHCHOpPMALMKM MOXKHO NPHHTH K BBIBOAY, YTO HU(ppOBas
TpaHchopMalMsl B YHUBEPCUTETE BIIMET Ha 2 OCHOBHBIX HaIlpaBieHUs OM3Heca. A UMEHHO, Lud-
poBasi TpancopMaIis B yHUBEPCUTETE MOKET BKIIIOYATh B CeOsl 1B pa3HBIX HAIPABJICHUS, TAaKUE
Kak TpaHcdopmalyst onepanuii 1 ycuyr (pUcyHoK 1).

BHeapeHue HMKeNepeunucIeHHbIX HOBBIX TEXHOJIOTUH CHOCOOCTBYET peanu3anuu U pdex-
TUBHOM JIESITEILHOCTH ITUX HANpPaBICHUH (PUCYHOK 1).

VckyccTBEHHBIN MHTEIUIEKT M €r0 OCHOBA, MAIIMHHOE 00yUYEHHE SIBJISIOTCS YacThIO T100allb-
HOI M(poBoi TpaHchopMaIuK, U BeICIINE yUueOHBIE 3aBeIEHUS HE OCTAIMCH B cTopoHe. Kak mpa-
BUJIO, MOJ «HUCKYCCTBEHHBIM HHTEJUIEKTOM» MOTYT MOJpPa3yMeBaThCi MHOI'OYMCIEHHBIE TEXHO-
JIOTHH, KOTOPHIE Pa3BUBAINCH Ha NMPOTSHKECHUHW MHOTHX JIET. DTH TEXHOJOTHH, W3ydarollne BO3-
MOKHOCTh 00€CIEUeHHUs] MHTEJIEKTYAJIbHBIX PAcCyKICHUH M JIEHCTBUH C MOMOIIBIO BBIYMCIIH-
TEJNBHBIX CUCTEM M MHBIX UCKYCCTBEHHBIX YCTPOMCTB, aJanTHpyeMble K JFOOBIM U3MEHEHHSM, 103~
BOJISIFOT aBTOHOMHO BBINIOJHATH HEKOTOpbIE BUABI 33a7au. VICKyCCTBEHHBI MHTENJIEKT MOXKET HC-
MOJTb30BAThCSI B CUCTEMaX YIpaBJICHUs OOyUeHHEM JUIS CO3AaHUsl OOJNBIIETO KOJIUYECTBA HHCTPY-
MEHTOB 00yueHus ¢ nojjepxxkoit MU, kotopele He TOIBKO T€HEPUPYIOT OTBETHI JUISl YJalUuXCsl, HO
W JTAIOT UM YeTKOe OOBSICHEHHE W TIOIIAroBOe PYKOBOJCTBO. Takoil moaxoa K 00y4eHHIO MOBBICHT
3G HEKTUBHOCTD YYaIMXCsl, TOCKOIBKY OHU MOTYT YYUTBCS IIe YTOJIHO U KOTAa YTOTHO.

Lindposas TpaHcopmauus yHMBepcuTeTa

TpaHcpopmMauumsa onepauui TpaHcdopmauus ycayr

1.0undpoBku Bcex obumx onepavmii: Co3spaHue HOBbIX 06pa3oBaTe/ibHbIX

1.1.llpuem ctyaeHToB NpPoAYyKTOB

1.2.Perucrpauyumsa Ha Kypcbl M 3K3aMeHbl MNpeobpasoBaHue CyLLeCTBYIOWMUX NPO-

2.MnaHnpoBaHue 0byyeHus AYKTOB B UndpoBsble

3. PacnpegeneHue npenogaeateneit MNpeaocTaBneHne LUdpoBLIX CPeACTB
AN o6LeHUsa CTyAeHTOB M Npenojaea-
Tenen

Pucynox 1 — Bausnue yugpogoii mpancgopmayuu Ha 0CHOGHbIE HANPAGIEHUS
Hcmounux: asmopuvl pabomul
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JlecsaTh JeT Hazaj ObUIO TPYAHO YIPABIATH JAHHBIMH CTyleHTOB Ha Oymare. K cuacteio, B
COBPEMEHHOM MHpE, IJie Bce OLM(PPOBAHO, MBI MOKEM HCIOJIb30BaTh OOJIBIINE JaHHBIC IS JIyd-
ero yrpasJICHUA, UX aHaJin3a U UCIIOJIb30BaHUA. bonpmme JaHHBIC B O6pa3OBaHI/II/I — 39TO, I'JiIaB-
HBIM 00pa3oM, nHGOpMAaLKs O TPOU3BOIUTEILHOCTH M CIIOCOOHOCTSIX KaXKAOTO CTYACHTA, KOTOpPhIE
MOTYT YJIYYIIUTh CBOM Yy4€OHBIH OMBIT, IEPCOHATUZUPYS €TO.

briokuelin mnpegoctaBisieT co00M COBPEMEHHYIO TEXHOJIOTMIO, KOTOpPasi MCHOJIb3yeTCs st
XpaHeHus U nepenayu nHopmanuu pacrpeaeacHHbIM, 0e30nacHbIM U 3()PEeKTUBHBIM CIIOCOOAMH.
Y4yeOHble 3aBCIACHUSA MOTI'YT UCIIOJIb30BaTh OI0KUENH IJId XpaHCHUA JAaHHBIX YYallluXCsi, TAKHUX KaK
JUYHBIC JaHHbIE U pe3ysbTaThl 00ydeHus. CaMbIM TJIaBHBIM MPEUMYIIECTBOM sIBiIseTCs Oe3ormac-
HocTh. Kpome Toro, 0j0K4YeiiH OOBIYHO MCHOIB3YETCS IJIs MPOBEPKHU IMOJIMHHOCTH, MTO3TOMY OH
3HAYUTEIIBHO COKPATUT CIIUCHIBAHUE.

YarOOTBI TaKKe SBIAIOTCS HCKYCCTBCHHBIMH ITOMOIIMHUKAMMU, KOTOPBLIC MOT'YT OTBCYATH Ha
BONPOCHI CTYACHTOB. OOBIUHBIM MECTOM HCIIOIB30BAHUS TOM TEXHOJIOTUU SIBISIETCS OOCIYXKH-
BaHUC KJIMCHTOB B YHUBCPCHUTETAX, KOTOPOC IMOMOract 6I)ICTp0 pPEIIUTbL HEKOTOPHLIC ITPOCTLIC BO-
MIPOCHI CTYIEHTOB M CHU3UTH HArpy3Ky Ha TeJaedOHHbIE JINHUU.

C nomompto MHTepHET-BemIel Oyaymme KaMITyChl MOTYT MPEBPATUThCS B MUHU-YMHBIE TO-
poaga, myrTéM YCTAHOBKHU HHTCIUICKTYAJIbHBIX I/IH(i)OpMaIII/IOHHI)IX KHOCKOB, OTCJICKHUBAaHHUA ABHUXKC-
HUS TPAHCHOPTa U MEMIEXO0I0B JUIsl ONTUMHU3ALMY HArPY3KH U UCIOJIb30BAHUS MHTEIUICK-TYalIbHbBIX
BJIEKTPUYECKHUX CETEM.

VYka3aHHbIE WHHOBAIIMOHHBIE MEPCIEKTUBHBIE TEXHOJIOTHU €Il HEe MOJIYYUTIH MaKCUMajIbHO
IIHUPOKOTO MPU3HAHUA, HO UMCIOT BBICOKHH IIOTCHI KA.

JIro6ast TpanchopMalns — 3TO BBI3OB, CIOKHO 0€3 KakoW-T1M00 MOATOTOBKU Pa3pyLIUTh U3-
BECTHBIE, YI0OHbBIE TIOJXObl U 3aMEHHUTh MX YEM-TO HOBBIM M Hen3BeCTHbIM. Ho B coBpeMeHHOM
Mupe 1H(poBOe Mpeodpa3oBaHUE — ITO CKOpee HEOOXOAMMOCTh, YeM BapuaHT. TpaHcopmanuio
HEe00X0JIMMO Ha4aTh C HEOOJBIINUX IIAr0B, TAKMX KaK CO3/1aHuE MIAaT(OPMBI AJIEKTPOHHOIO 00yye-
HUS, U TIepelTH K ueMy-To Oosiee CIOKHOMY, TakuM Kak MHTepHeT Bemieil u MckyccTBeHHBIN UH-
TEJIEKT.
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Ka3zakcran yJricinae yHuBepcuTeTTePAiH caHABIK TPaHCHOPMAIUICHI
Tyiinneme. Makanaga 6iniM Oepy canackiHIAFbl TUGPIB TpaHCHOPMAIIUSHBIH MaHBI3/IbI-
JIBIFBl TOCTUHAYCTPUSUIBIK Korambl, "Lludpneik Kazakcran" memiekerTik OarnapiiaMachlH KoHE
JTYHHUEXKY3UTIK SKOHOMHKAIIBIK (OPYMHBIH Oocekere KabuIeTTUTiriHiH kahaHIbIK WHIEKCI OOMBIHIIIA
€CeNTI 3epTTey apKbUIbl KapacThIpbutFaH. Ka3zakcTaHHbIH Udpraanaspy, acipece Ou1iM Oepy cana-
CBIHJAFBI Ka31pri JKarIalbIH Oaraniail OTHIPHIIN, OaCThl KUBIHIBIKTAp aHBIKTAIFaH.
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Tynyshbaeva Y.B., Orynbekova D.M.
Scientific superviser: Berdykulova G.M.
Digital transformation of universities on the example of Kazakhstan

Abstract. The article discusses the importance of digital transformation in education by stud-
ying the post-industrial society, the state program "Digital Kazakhstan™ and the report on the global
competitiveness index of the world economic forum. The main difficulties are identified, assessing
the current situation in Kazakhstan in the field of digitalization, especially in the field of education.

Key words: digitalization, post-industrial society, ICT, digital Kazakhstan, human capital,
innovation ecosystem, education.

Caenenust 00 aBTopax:

Teinpimbaesa Ennypa BepukoBHa, cTyIeHT TpeThero Kypca crernuaisnoctd IT Manage-
ment Mexx1yHapoIHOTO YHHBEPCUTETa HH()OPMAITMOHHBIX TEXHOJIOTHH.
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BEHAVIOURAL APPROACH IN MANAGEMENT

Abstract.Managers get things done by working with people. The field of study that researches the ac-
tions of people at work is called Organizational Behaviour. Much of what managers do today when manag-
ing people — motivating, leading building trust, working with a team, managing conflict, and so forth — has
come out of OB research.

Keywords: behavioral approach, motivation, management, organization, interest

The behavioral approach to understanding the organization arose as a result of experiments
conducted in 1924 in Hawthorne at the factory of WESTERN ELEKTRIC (sometimes written in
the textbooks of Hawthorne as Hawthorne). The purpose of these experiments, conducted by Mayo,
Rothlisberger, and Dixon, was to study the effect of lighting, rest periods, payment methods, and
other factors on the productivity of factory workers. The result of these studies was the discovery of
the Hawthorne effect. The surveyed employees identified six main factors that influenced their re-
turns (in order of importance):

1. Small group size

2. Type of manual

3. Earnings

4. Novelty of the situation

5. Interest in the results of the experiment
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6. Attention to those in the test room

Another result of the research was the identification of the dependence of productivity on the
ideology that the group of observed workers adhered to. This group set its own performance stand-
ards, and each participant adhered to them, and not officially accepted at the factory. At the same
time, unofficial norms could be both higher and lower than official ones. This allowed us to draw
the following conclusions:

1. Organization is more than just a collection of individuals. This is a social system where
people have friends and enemies, as well as their hopes, fears and aspirations.

2. The level of productivity depends not only on management standards, but also on social
norms established in each group.

3. Non-economic incentives are often no less important than economic ones. Friends and in-
terpersonal relationships are an important part of an individual’s work.

4. Workers do not always respond as individuals acting alone. Groups often make decisions,
even if they are not recognized parts of the formal organization.

The behavioural approach has largely shaped how today’s organizations are managed. From
the way that managers design jobs to the way that they work with employee teams, to the way that
they communicate, we see elements of the behavioural approach. Much of what the early OB advo-
cates proposed and the conclusions from the Hawthorne studies have provided the foundation for
our current theories of motivation, leadership, group behavior and development, and numerous oth-
er behavioural approaches.
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IloBeneHuyeckuii MOAX0 B yNpaBJeHUHU
AnHoOTanus. MeHemkepsl 100MBalOTCs ycnexa, padortas ¢ roapMu. O0IacTh UCCIEI0BaHMS,
KOTOpasi MccleAayeT NeHCTBUS Ntojel Ha paborte, Ha3biBaeTcs OpraHU3allMOHHBIM MOBEICHUEM.
MHoroe U3 TOro, 9T0 MEHE/KEPHI JIENAI0T CETOIHS, KOTAa YIIPABIISIOT JIOAbMHA - MOTHUBAIHS, BEJe-
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Banwmii OB.
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pec.
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MiHe3-KYJBIKTBI 0acKapy Tdcii
Anjaarna. MeHepkepiep agaMaapMeH KYMBIC JKacay apKbUIbI KETICTIKKE xkeTedl. Kymbic-
TaFbl aflaMJIapbIH 1C-OpeKEeTTepiH 3ePTTEUTIH 3epTTey calachl ¥ UbIMIACTBIPYIIBUIBIK MiHE3-KYJIBIK
Jien aranajgpl. ByriHT TaHIa MEHeDKepIIepIiH axaMaapasl 0ackapy/a KacalThIH 1C-OpEeKETTEPIHIH
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GENERATION Y AND HOW TO MANAGE THEM

Abstract. In this article we will talk about the features of managing the generation of "next" or, as they
are also called, "Millennials."

Generation Y (people born in 1981-2000, or millennials) is rapidly changing the landscape of corpo-
rate culture. According to experts, by 2025 approximately 3/4 of the total workforce will belong to this gen-
eration. And now, the leaders of commercial organizations should have an action plan that would simplify
work with millennials.

Key words: Generation Y, millenials, management, labour, economics, labour market, employment.

Millennials, also known as Generation Y (or simply Gen Y), are the demographic cohort fol-
lowing Generation X and preceding Generation Z. Researchers and popular media typically use the
early 1980s as starting birth years and the mid-1990s as ending birth years, with 1981 to 1996 a
widely accepted defining range for the generation.

Millennials are sometimes referred to as "echo boomers™ due to a major surge in birth rates in
the 1980s and 1990s, and because millennials are often the children of the baby boomers. This gen-
eration is generally marked by their coming of age in the Information Age, and they are comfortable
in their usage of digital technologies and social media. Millennials are often the parents of Genera-
tion Alpha.

The revolution was shaped by the millennials or generation Y. Also known as digital natives,
millennials are those born between 1982 and 1994 and technology is part of their everyday lives: all
their activities are mediated by a screen. The concept of on and off is completely integrated into
their lives. However, they were not born into it; they migrated to the digital world from the ana-
logue one in which they were living.

Unlike previous generations, because of the economic crisis, the world requires them to be
better trained to get a job, as competition is increasing. Unlike their parents, Generation X, digital
natives are not satisfied with the world around them and are ambitious and want to achieve their
goals. However, the millennial generation is labelled as being lazy, narcissistic and spoilt. In fact, in
2014, Time magazine labelled them as the me-me-me generation.

Starting from early life, Generation Y are more likely to stay on in full-time or further educa-
tion than those who went before; the number of graduates more than doubled between 1984 and
2013.0lder generations were more likely to leave school at an earlier age, sometimes with no quali-
fications - something which is now very rare. Jobs market: After education, Generation Y are head-
ing into an unpredictable jobs market. The employment rate is good, but many are in part-time work
or self-employed, and they have faced the largest falls in real average earning in the wake of the
2008 recession. According to the most recent set of labour market statistics, just over 71% of 16 to
34-year-olds are in employment, 5.7% are unemployed and 24.7% are economically inactive - many
of them students or carers.
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For those aged 35 to 64, the same figures are just over 77% employed, 2.9% unemployed, and
20.6% inactive.

Even though Millennials appreciate good advertising, and are more willing to actively seek it
out before making purchase decisions as opposed to generation X, who perceive advertising as dis-
ruptive and actively tune it out either with the help of ad-blockers, skipping the pre-rolls online or
changing channels while watching TV.

Moreover, Millennials are trusting big brands more than other generations, as long as these
companies are displaying honesty and integrity. Additionally, they show a great interest in the cli-
mate change and they are more likely to buy from companies who engage in fair-trade sourcing,
organic growing and other measures that help combat the threat of global warming.

A great Abstract of the whole series that draws conclusions from the different articles and in-
sights. This enables a sound understanding of the most important outcomes from the research of
Generation X, Y and Z.
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Y OybIHBI JK9HE 0J1apAbI 6acKapy

Anparna. byn makanaga 613 «keneci» yprnakTel Hemece osiap «MuwiroHauap» Jen arajia-
THIHIAPBI OaCKaPYAbIH €PEKIIETIKTEePi TypaIbl MOCEIEHI KapacThIpaMbI3.

Y Oywsibr (1981-2000 x.T. Hemece MBIHXBUIABIKTA TYyFaH aJamiap) KOpPIOPaTUBTI
MOACHMETTIH JaHAmadThIH Te3 e3repreai. Capanmbuiapabiy mikipinme, 2025 xpuira Kapai skajmbl
KYMBIC KYIIIHIH IamaMmeH 3/4 Oeiiri ochl ypnakka Tuecuni Oonansl. EHAI KOMMEpPLUSIIBIK
YHBIMIAP/IbIH KETEKIIIEPIHAEe MBIHKbUIIBIKTAPMEH JKYMBICTHI KEHIJIETETIH 1c-11apaap KOCIaphbl
00JTyBI KEpEK.

Kint ce3nep: Y OybiHBI, MIUIeHUanAap, Oackapy, e€HOEK, SKOHOMHKA, €HOEK HapBIFHI,
KYMBICIICH KaMTYy.
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IToxosnenue Y M Kak ynpasJsiTb UM

AHHoTanusi: B 3T0il craThe MBI pacckakeM 00 OCOOEHHOCTSIX YINpPaBJICHHS IMOKOJIEHUEM
«HEKCT» WM KaK U3 ellle Ha3bIBaloT «MUIeHHAIaMu.

[Toxonenue Y (moau, ponusmmecs B 1981-2000 romax, Uiud MHIIEHHATIbI) CTPEMUTEIHBHO
MeHsIeT JaHamadT KOprnopaTuBHON KyabTypbl. 1o mporaosam skcneptoB, k 2025 rogy npumMepHO
3/4 Bceii pabouelt cuibl OyJeT MpUHAJIEKATh K 3TOMY MokosieHuto. 1 yxe ceifuac y pykoBoauTe-
JIe KOMMepYEeCKHX OpraHu3alfii JOKEH OBbITh IUIaH ASWCTBUI, KOTOPBIN OblI ympoian padoTy ¢
MUJUIEHHATaMH.

KiroueBble ciioBa: mokosieHue Y, MUJUIEHHANbl, MEHEIXKMEHT, TPYHA, SKOHOMHKA, PBIHOK
TpyJa, 3aHSATOCTb.
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TECHNOLOGICAL & MARKETING TRENDS

Abstract: The article discusses technological as well marketing trends that allow to predict the
development in the world. The aim of the work is to analyze progress in IT, how important are Social Media,
to analyze the impact of GENERATION Z for employment. The logical chain of global trends that are
popular in the world, the leadership positions of millenials is investigated. The conclusion is made about the
importance of post-millenials - The younger generation will soon become your main target audience. The
use of trends and targeting should start now.

Keywords: technological trends, marketing trends, generation Z, millenials, IT, marketing.

A trend is a general direction into which something is changing, developing, or veering to-
ward. The verb ‘to trend” means to develop or change in a general direction

1. Facial coding - a technology for recognizing user emotions when viewing content.

It will help make the content more personalized. A study is conducted in which, when watch-
ing a video, peaks of the viewer's attention are read out and a positive or negative reaction is ana-
lyzed.

The data is used in targeting to understand which audience the content is visiting.

2. Lifecycle marketing

An approach in which a digital marketing strategy is built in terms of customer-company in-
teraction. As most companies represent the client’s way now: advertising - click on the site - pur-
chase. Lifecycle marketing studies the client’s path in more detail with all doubts and their reasons,
stop factors and motives to return to the site.

What is the main difference from the usual interaction strategy?

The main difference is that Lifecycle marketing in Central Asia does not see an abstract socio-
demographic group, but each real person individually with his own interests and client experience.
Based on this, communication is built. All messages that a person receives are interconnected and
logically complement each other, correspond to the stage of interaction with the company.

A customer who has already made a purchase will not receive a message with a welcoming
acquaintance or an offer that he has already studied.

3. Gamification and Interactive

Brands are already creating their games, tests and interactive creativity, useful (educational)
advertising content, and hold festivals. In 2019 Instagram blew up AR masks. Brands actively used
this.

AR-fitting rooms. This has already been created by Lamoda together with Wannabe (startup from
Google & Yandex developers). In Wanna Kicks (the so-called application), you can try on sneakers
before buying.
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Figure 1 - Wanna Kicks application

4. Chat bots and modern marketing trends

Chatbots have already joined the ranks of marketing trends last year. However, by 2022, the
estimated amount that chatbots can save companies will reach $ 8 billion a year.

Chatbots are ideal for customer service and answering simple questions, such as “When will I
receive my package”, “How can I get to you” and so on.

In addition to this, you can use bots to keep potential customers informed about promotions
and other events, help make purchases, and schedule meetings.

5. Video content
The modern person has an extremely low level of concentration: he would rather prefer watching a
video than reading a post. Already, brands record life hacks, ratings and other interesting infor-
mation - everything that can fit in a 2-3 minute video. It is worth considering one important point:
give the consumer what he wants, when he wants it and in the form in which he wants. Video con-
tent is incredibly successful. For example, adding a short video to an email newsletter increases the
conversion rate from email by 200-300 percent.

<« sl Schedule lITU

I dont know this command, use /help to get a
list of available commands.

/help 1757

Available commands:

/show_free_cabinets ;7.57

Select the day:

Monday

Tuesday

Wednesday

Thursday

Friday

Figure 1 — IITU Schedule

6. Post-millennials (Generation Z) will be the main target of marketing impact
The younger generation will soon become your main target audience, so you need to start working
with it now, only then you can keep it near you for the longest possible time. In order for your com-
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pany and its products to remain in the trend for “post-millennials”, it’s worth starting right now to
conduct close regular targeting of this audience (Internet activity, interests, habits, buying behavior)
and determine the methods, ways, ways and channels of winning it customer interest. It won’t be
difficult for you, because this audience has been familiar with the Internet from the cradle for a long
time and has “stuck” tightly in social networks, and also can’t imagine its life without smartphones
and other “advanced” gadgets.
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Hayunslii pyxkosoaurean: Omapos I'.b.
TexHoJIOrHYecKHe U MAPKETHHIOBbIE TPEH/IbI

AHHOTanusi. B crarbe paccMaTpuBarOTCAd KaK TEXHOJIOTMYECKHE, TaK M MapKETUHIOBbIE
TPEH/IbI, MO3BOJISIIOIIME MPOTHO3UPOBATh pa3BuTHE B mupe. Llenpro nanHON paboOTHI SABISETCS
aHanu3 mnporpecca B oOmactu WT, HACKOIBKO BaXKHBI COIMANBHBIE CETH, aHAU3 BIUSHUSL
GENERATION Z na 3austocth. McciaenoBana jorumyeckas LENOYKa HOMYJISPHBIX MHMPOBBIX
TeHACHUUN, TUACPCKUX MO3ULIMI ThICSUENIeTHI. [[enaeTcs BbIBOI O BaXKHOCTU MOCT-THICSAYEIETHUS -
MOJIOJIO€ TIOKOJIEHHME CKOpPO CTAaHET Balledl OCHOBHOM LieneBoM ayautopuei. Mcmonb3oBaHue
TPEHJIOB M TAPreTHHTA JI0JHKHO HAaYaThCs ceivac.

KiroueBble ci10Ba: TEXHOJIOTHYECKHUE TPEHIbI, MAPKETUHTOBbIE TPEH/IbI, TOKOJICHHE Z, MIJI-
JICHUAJTBI, TH()OPMAIIMOHHBIC TEXHOJIOTHH, MAPKETHHT.

BexoaeBa A.E., Ecenreaanl A.H.
F'ernibivn skerexmi: Omapos I.b.
TexXHOMOTUSJIBIK H MAPKETHHT TPEHATEP
Tyiiinneme: Makanaga onmemzeri Jamyasl OoikayFa MYMKIHAIK OEpeTiH TEXHOJIOTHSIIBIK
KOHE MApKETHHITIK OarbITTap KapacThIPbUIAIbl. byl sKyMbICTBIH Makcatbl - IT camachiHmarsl
MPOTPECTi, QNEYMETTIK >KENIEepAiH KAHIIANBIKTHI MaHBI3[bl EKEHIITIH J>KOHE JKac YPHaKThIH
KYMBICTICH KaMTyFa JeTreH OCepiH Tamiaay. TaHbIMal oJeMIIK TPEHATEP/IiH, MBIHKBUIIBIKTAP IBIH
KOIOACHIBIIBIK YCTAaHBIMIAPBIHBIH JIOTUKANBIK Ti30eri 3epTrenii. MBIHXKBUIABIKTaH KEHIHT1
Ke3eHHIH OYBIHHBIH MaHBI3IBUIBIFBI TYypajibl KOPBITBIHIBI JKacaaabl, *KaKbIHIA Kac YpPIaK Ci3IiH
0acThl MaKcaTThl ayIUTOPUSHBI3 Oonaabl. TpeHATep MEH MaKCaTTaHABIPYAbl KOJFa any KasziplaeH
OacTanybl KEpekK.
Tyiiin ce3aep: TEXHOIOTUIIBIK TPEHATEP, MAPKETUHT TPEHATEP, Z YpHarbl, MUJUICHUAJIAP,
aKIapaTThIK TEXHOJIOTHIIAP, MAPKETHHT.
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MexayHapoaHbI YHUBEPCUTET MH()OPMAIIMOHHBIX TEXHOJIOTHIA
Anmatel, Kazaxcran
Hayunsiit pykoBogurens: Omapos I'.b.

HNEPCHEKTUBBI TEXHOJIOT YA BJIOKYEWH

Annomayusn. B cmamve uoem peuv 0 nepcnekmugax OIOK4elH MexHOI02Uull 6 Pa3HblX cpepax,
maxkux xax 1T, po3nuunsie mopeosnu, 0bpazosanue, WPUCHPYOeHYUs U MeOuyuna. Aemoput daiom 0600 -
WEHHYIO XapaKmepucmuKy npeumywecmeam OaHHo20 mpenod.

Ocoboe sHumanue y0eneno npumepam HolHe CyWecmeyiouux KOMMepuecKux npoeKmos, KOmopble
nposisunU cebs YCRewHbiMU 60 6HeOpeHuu ONIOKYelH, ¢ Yelblo 66e0eHus ux amano2os. Hecmomps na
MO, DOILUMUHCMBO U3 HUX HYydHcOoaemcs 8 dopabomke u OdanbHelulel MOOEPHU3AYUU, Ymo Mo2iu Obvl
ocywecmeums omeuecmeennvle NPeonPUHUMament.

H3yuenue dannoeo mamepuana no3eoaum eHeopums OJI0KYelUH MexXHOI02UU 8 C8OU OU3HeC U op-
2aHU3AYUIO.

Paccmampusaemas mema 6yoem unmepecna HAYUHbIM COMPYOHUKAM, CIYOEHMAaM, npeonpuHu -
MAMensaM U WUpoKoMy Kpyey uumamelell.

Knwuesvie cnosa: 610kuelin, Kpunmosanioma, 0eyeHmpaiu308aHHds cemv, UHmMepHem Geujel,
koncopyuym Hyperledger, sxocucmema.

Y10 Takoe 0J10KYCHH?

biiokueitn — 310 neuneHTpanu3oBaHHas 0a3a JaHHBIX, KOTOpas CO3/JaeT JOBEPEHHYIO cpe-
1y oOMEeHa JaHHBIMU MEXAY OOJIBIIUM KOJIMYECTBOM ydyacTHUKOB. [lo cyTu 3To crnocob xpaHe-
HUS 3alIMcel, rpynnupyemMsbix Osiokamu. Mexay coboil 010ku 0OBEUHSIOTCS B HEPa3-PHIBHYIO
L[EMOYKY C TTOMOUIbIO KPUNITOTpaguu.

JpyruMu ciioBaMu, 3TO KaK BEYHO CYIIECTBYIOIIHMI MU(POBON KypHas, KOTOPbIA MOXKET
OBITH 3aIPOrpaMMUPOBAH IS 3alIUCH MPAKTUYECKU BCETO, UTO UMEET KaKyk0-Tu00 IIEHHOCTD.

IHepcnekTUBHI 0JI0KYEHH

Bo3moxxnoctu 6noxuerina B IT-cdepe

VYrpasieHue u 6€300aCHOCTh JIaHHBIX B CUJIY CBOEH LIEHTPAJIU30BAHHOCTH ysI3BHUMa Jaxe
oOylayHasi apXUTEKTypa, Ha KOTOpoH Oaszupyercss OOJBIIMHCTBO COBPEMEHHBIX TEXHOJOTUHI
6e3onacHOCTH. OTIENbHbIE CEepBEPbl JOJKHBI MOCTOSHHO OTHPABIATH M MOJIy4aTh Yy4eTHBIE
JAHHbIE, U KaXKJIbIH U3 HUX MOXKET 0Ka3aThCs CJIadbIM 3BEHOM, YTO MOCTAaBUT O] yAap BCIO CHU-
CTEMY.

briokueiin xe paboTaeT MOJHOCTHIO ABTOMAaTHYECKH, TaK YTO YIpaBJIE€HHE B3aWMOCBS-
3aHHBIMU YCTPOWCTBAMH OCYLIECTBIISIIOT HE JIIOAM U CYNEPKOMIBIOTEPHI, & CUCTEMBI M MPOTr-
paMmbl. TakuMm 0Gpa3oMm, TOCTUTAETCs MOJIHAsE O€30MacHOCTh JAaHHBIX: BEJb B CHIIY CJIO0KHOTO
muppoBaHU U ICLIEHTPATU30BAHHON CTPYKTYPBI, @ TAKXKe TEXHUYECKOTO OTCYTCTBHUS BO3MOX -
HOCTH B3JIOMa, OJIOKYEWH BBIMVISIAUT MaHaleed B COBPEMEHHOM MHpE, MOJHOM LHU(PPOBBIX
yIpos.

IBM u Samsung paboTtaioT Hajx nmpoekToM adept, 4To Mo3BOJUT HUCIOIB30BATh OJOKYEH-
HO-TIOJIOOHBIE TEXHOJIOTMM ISl CO3J]aHUs JECHEHTPAIN30BAHHON CETH M3 OTPOMHOTO KOJIHYe-
CTBa pa3IMYHBIX YCTPONCTB ceMmeiicTBa «MHTepHeTa Berier (i0t)», KOTOpble CMOTYT B3aMMO-
NeNCTBOBATH APYT C APYTOM.

Bo3MokHOCTH 0J10KYeiiHA B PO3HUYHOW TOProBJe

Ha Bcemupnom nskoHomuyeckom ¢opyme (world economic forum) OnoxueitH mpus-
HaJld OJJHUM U3 HIECTH TI00aNbHBIX TPEHIOB, CIIOCOOHBIX OKa3aTh OIPOMHOE BIUSHUE Ha 00-
IIECTBO B OJIM>Kaiiee AecATUIeTHE.
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K mpumepy, HeJaBHO HM3BECTHas aMepuHKaHCKas ceTh walmart oObsBuiIa 0 BHEIApPEHUU
Osi0k4eiiHa B cepe 3aKyNnoK UMIOPTHBIX TOBAPOB: HOBBIN JIOTUCTHYECKUI MHCTPYMEHT Ha Oa-
3¢ OJOuYHBIX ceTel ObLT pa3paboraH KoHcopiuuymoM hyperledger u mo3BosisieT KOHTpPO-
JUPOBaTh BECh MYTh MPOAYKTOB OT MOCTaBIIMKA 10 CyIepMapKeTa, COAEPKAIIEro JaHHBIE O
CpPOKE FOJHOCTH, TPEOOBAHUAX K YCIOBHSIM XPaHCHHS U NMEPEBO3KHU U T.]I.

Emé ogun mpumep — AmoHckuil putieiaep rakuten, koropsiii mpuodpen komnanuo Bit-
net nus coznanus OaoK4YeHH-T1a00paTOPUH.

Hanocnenok emé pas ynmoMsHy BceM M3BECTHOTO XalTeK-ruranrta ibm, kotoperit aHoHCH-
poBal moJroja HazajJ MPOCKT C EIbK HU3YYUTh BO3MOXKHOCTH HCIIOJIB30BAHHS TEXHOJOTHHU
OJIOKYEHH aJisi KOHTPOJIA MOCTaBOK MPOJYKTOB MUTAHHUS U MOBBIIICHUS 0€30MaCHOCTU €[bl.
K 3TomMy mpoekTy yke IpUCOeIUHUINCH MHOTUE PUTCHIICPHI U MTUIIEBbIC KOMITAHUHY.

Bo3MoskHocTH 0J10K4YeiiHa B cdepe oOpa3oBaHus

biiok4eitH BO3MOKHO MHTETPUPOBATh B CUCTEMBI XPAHCHUS U KOHTPOJISI TOKYMEHTOB: KO-
HEYHO, CaMO€ TJIaBHOE MPEUMYIIECTBO 3J€Ch — 3TO OTCYTCTBHE BO3MOXXHOCTH MaHUIYJISLIHI
JAHHBIMH, 3aITUCAHHBIMHA B CHCTEMY; HH()OPMAIINIO MOKHO JI00aBIATh, HO HE TIEPE3ANUCHIBATD.
B 10 xe Bpems MOJIMHHOCTH JOKYMEHTA JIETKO MPOCIEKUBAETCS, TaK KaK BCe BUIAT, KEM OH
OBLI 3aIIMCaH U KOTJa.

[IpakTuyecku JaHHYIO CUCTEMY MMOKa YTO Majio KTO MPUMEHSIET, U OJWH U3 HUX — YHUBEP-
cuteT Hukocuu na Kumpe: Tam oHa MCHoOnb3yeTcs Uil XpaHEHUS AUIIIOMOB U CEPTU(DHUKATOB.
Emé unTepecHee TOT (aKT, 4TO ATOT BY3 CTaJ NEPBHIM, IPUHUMAIOIIUM KPUIITOBATIOTY B Ka-
YecTBE OIJIAThl 3a oOyuyeHHe, a AUIJIOM 3TOr0 YHHUBEPCUTETa MPU3HAETCA MO BCEMY MHUPY.
NHumaTtuBy yKe MepexBaTUIN OTKPBITHIH YHUBEPCUTET B BEIIMKOOPUTAHUH, MacCauyyCeTCKUU
TEXHOJOTHYECKUI HHCTUTYT (Mti) U apyrue.

Bo3mo:kHocTH 0J10K4YeliHa B OpuanUYeckoii cepe

MBI IOMHUM O TOM, YTO KOTJa JaHHBIE COXPAHSIOTCS B IIEMOYKY OJIOKOB, OHU HE MOTYT
OBITH U3MEHEHBI. JTO MO3BOJISIET UCTIOIB30BATh OJOKYEHH KaK JOKYMEHTAIbHOE CBUJICTEIHCT-
BO JUISI IOJATBEPKJICHUS Tepenayu Mu(poBBIX aKTHBOB U AN XpaHEHUs HUHPOpPMALUM O Bia-
nenbiie pakTUuuecKor COOCTBEHHOCTH.

DTO MO3BOJSET, HAMPUMEDP, HAIMOHAIBHOM 3€MeNbHOI ciyk0e mBenuu paspaborath B
OnmxkaiimemM OyayIieM SKCIepUMEHTAIbHYI0 CUCTEMY Ha OCHOBE OJoKdYeiiHa, 4TOOBI orudpo-
BaTh MPOIECCHl KYIIU-MPOAAXKU HEIBUKUMOCTH, a TAKXKe JJIsI COOTBETCTBHS MPOIECCOB HOP-
MaTHBHBIM TPeOOBaHUSM — 3alKCh BCEX ACHCTBUHN M PE3yJbTaTOB B OJIOKUEHHE C yCIIEXOM MO-
KET BBICTYIATh KaK ayJAMTOPCKUU >KypHal Ui perynupyroomux opraHoB. [lociegHue Takxke
MOT'YT TOJIYYUTh JOCTYN K BHYTPCHHEMY OJIOKUCHHY ISl TPOCMOTpa HHPopMaIuu (UHAHCO-
BOW opraHuzanuu. Bce 3TO MOXKeT MO3BOJUTH MOCIEIHUM obOecneduTh Oosee 3PHEeKTUBHYIO
PETYJISITHBHYIO OTYETHOCTb.

Bo3mo:xkHoCcTH 0JI0K4YeliHA B MeIULIMHCKOM cdepe

biiokueitn B cepe METUITMHBI — B TIPSIMOM CMBICTIE «CITACUTENbHAS MajJ0YKay, KAk MHHU-
MyM TOTOMY 4YTO B oOnacTu oOpabOTKM JAaHHBIX MEAUIMHCKAs OTPacib JaBHO TPEIIUT IO
mBaM. BrpodeMm, He maHames — 37eCh He O0OWTHCH 0€3 mpoOiaeM: OJIOKYEHH XOpOoII JJIsi Ma-
JEHBKUX 00BbeMOB MH(OpMAINU, HO, KaK BCEM H3BECTHO, MEAUIIMHCKHUE JTaHHBIE KpaiiHe 00-
IITUPHBI.

Tem He MeHee, ITO He CTajlo MPEMSATCTBUEM IS co3JaHus cuctembl healthureum: monnas
HHPOpPMAIUS 0 KaXKIOM I0JIb30BaTeIe CHCTEMBl 3aHUMAET BCE CBOOOJHOE MECTO IKOCHUCTEMBI,
MMOTOMY YTO MPOIMYCKHAasi CMIOCOOHOCTh M €MKOCTh HEBEPOSITHO BEIMKH. B 0011em, BMECTO TOTO,
9TOOBI OBITH HOCHUTEJIEM IMOJHON WH(OpPMAamWK O MalMeHTaX, HOBEWINAas TEXHOJOTHS B 3Jpa-
BOOXpaHEHHUH, OCHOBAaHHAs Ha ONOKYEHH-TEXHOJOTHH, OyIET BHICTYNaTh B POJM MEXaHH3Ma
KOHTPOJIS U yYeTa JaHHBIX B CBA3U C U3MEHEHHUSIMHU B MEIUIIMHCKUX 3aIMUCAX.

WNHpIMH cTOBaMH, BBIXOJI 3aKIIOYANICS B TOM, UYTO JaHHBIE OYIyT XpaHUTHCS BHE OJIOKOB,
a CCBUIKH, KOTOPBIE OYAyT BECTH K OTPOMHBIM (haiiiaM, pacrookeHbl B OJI0KUCHHE.
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Yro xe Kacaercs WHU(PPOBaHUs JaHHBIX, TO 3[€Ch MPEIaracTcsi MHOXKECTBO Pa3IMYHbIX
IPOEKTOB JUIS PEHICHUS 3TOH MpoOJIEeMBbl: HaIpUMeEp, pa3rpaHUyeHUe THIA JocTyna K nHdop-
Malliy O MAlMeHTe, TU00 BHEAPEHUE 3aKPhITOTO MacCHUBA JAHHBIX Ha OJOKYEHHE C JOCTYIIOM
TOJIBKO KOHTPOJIMPYIOIIETO OpraHa WM HHON Peryaupyronieil opranu3ammm.

W 310 He enuHCTBEHHBIE MPOOJIeMbl IPUMEHEHHUs O0OKYeliHa B MEIULMHCKOHN cdepe: K
COYKaJICHHI0, OJOKYEHH HECOBMECTHM C 3aKOHOM 00 OXpaHe M OTBETCTBEHHOCTH 3a MH(}Op-
MaIyIo, MOJYYCHHYI0 B pe3ylbrare MeaunuHckoro crpaxoBanusi (hiipaa). Takum oOpaszom,
HE0OXOIMMBI JOTIOTHUTEIbHBIE MEPHl 3aKOHOAATEILHOTO XapaKTepa K OCTaIbHBIM MPOOIeMaM.
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AobenoBa A.M., ’Kambakuna JI.b.
Fouabivu kerexkmi: Omapos I'.b.
Byiok4YeiiH TeXHOJIOTHSICHIHBIH KeJlelleri

Tyiingeme. Makanana IT, Oemmexk cayma, OimiM Oepy, IOPUCHPYACHLHUS >KOHE MEIUIIMHA
CUSIKTBI TYPJIi canajiapJiaFrbl TEXHOJOTHSIIAPBIH OJOKTAY MYMKIHIIKTEPI Typabl co3 OOJIBII OTHIP.
ABTOpIap OCHI TPEHATIH aPTHIKIIBUILIKTAPbIHA JKaJMblIaMa cunaTTama oepe/i.

Kazipri 6ap koMMepuMsUIbIK >KOOaJIapAbIH MbICAJAapblHA €PeKIe Hazap ayAapbUllbl, ojiap
©3/IepiH aHaJOrTapJbl €HTi3y MaKcaTblHAAa ONOKTap[bsl eHrizyle TaObICThl KepceTTi. OchiFaH
KapamacTaH, OJapAblH KOIIUIIr OTaHJBIK KICIIIKEepJep *KYy3€ere achlpa ajaTblH KETUIAIPYAL JKHE
OJIaH opi KAHFBIPTY/IbI KAXKET eTe/i.

byn matepuannpl 3eprrey €3 Ou3HeCl MEH YHbIMBbIHA OJIOKYEWH TEXHOJIOTHSCHIH EHI13yre
MYMKIHTIK Oepei.

KapacTeIpbLIbIT OTBIPFaH TAKBIPHIT FRUTBIMH KBI3METKEpJIepre, CTYACHTTEpre, KocilKkepiiepre
KOHE OKbIPMaHap KaybIMbIHA KbI3BIKTBI OO IbI.

Tyiliin ce3aep: OJOKuYEHH, KPUNTOBAIIOTA, OPTAIBIKCHI3AAHABIPbUIFAH kemi, HTepHer
3artap, Hyperledger koHCcOpLiyMBI, KOXKYiie.

Abenova A.M., Zhambakina L.B.
Scientific superviser: Omarov G.B.
Blockchain technology prospects

Abstract. The article discusses the prospects of blockchain technologies in various fields,
such as IT, retail, education, law and medicine. The authors give a generalized description of the
advantages of this trend.

Special attention is paid to examples of existing commercial projects that have proved suc-
cessful in implementing blockchain, with the aim of introducing their analogues. Despite this, most
of them need to be refined and further modernized, which could be implemented by domestic entre-
preneurs.

The study of this material will allow you to implement blockchain technologies in your busi-
ness and organization.

This topic will be of interest to researchers, students, entrepreneurs and a wide range of read-
ers.
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Keywords: blockchain, cryptocurrency, decentralized network, Internet of things, Hyperled-
ger consortium, ecosystem.
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MMPOT'PAMMBI JIOSUIBHOCTH JIJISI TOKOJIEHUS Y IIPA MMOKYIIKE OHJIAH

Annomayua. B cmamve paccmompenvl Xapaxmepucmuku KIUEHMA-MUINEHUANd Npu 3anycke
npozpammul noanbHocmuy. Buidenaiomes u onucvléaiomes xapakxmephuvle 0COOEHHOCMU OMOENbHbIX 2pYnn
KAUEHMO8 U MAPKeMUH208ble X00bl 051 OaHHOU ayoumopuu. [lanusie ObLiu cOOPanbl ¢ NOMOUBIO UHMEPBLIO
¢ MeHeocepamu N0 MApKemuHey u pyKogooOumenamu npoeKmos, a makice Memooom 063opa cmameii u Me-
moouyeckoli aumepamypul. Paccmampusaemas mema Oyoem unmepecna cheyuanucmam 6 oobaacmu
MapKkemuHea u MeHeONCMeHma OJis AHANU3A NOMPEeOHOCIU KIUEHMO8 U 0151 NOLYYeHUsI KOHKYPEHMHO20 npe-
umywecmea.

Knioueswie cnosa: munnenuanvl, npoepamma i0a1bHOCMU, OHAANUH NOKYNKU, MOOUNbHbIE NPUTLOHCEHUS.

N3BecTHO, uTO cMapT(HOHBI, MOOUIIBHBIC TIPHIIOKEHUS U OHJIAHH-TIPOTPAMMBI CTAIH HEOTHEM-
JIEMOM YacThIO HAIlleW IMOBCEIHEBHOM JKM3HHM. M MO CTAaTUCTHKE 3TUMH HOBBIMH TEXHOJIOTHUSMH
MOJIB3YeTCs, Yalle Bcero, MMeHHO nokojenue Y. [Tokonenue Y 3To moau, poausmmecs B 1980-
1990 ronax, u mpuBBIYHAS TPOTPaMMa JIOSIILHOCTH JJIsl KITUEHTOB Ha HUX HE paboTaerT.

[Tokosrenne Y KHUBYT OHJIAKH, CKAYMBAIOT BCEBO3MOXKHBIC TIPHIIOKEHHUS CO CKUKAMH, 3HAIOT,
YTO TaKOE KAMIOAK M aKTUBHO UM MOJB3YyIOTCA. OHU Takxke JT00AT KOMGOPT ¥ TOTOBHI MOTPATUTH
BpeMsi, 4TOObI HAWTH CETh C YAOOHOW MPOTrpaMMOM JIOSIILHOCTH, JIYYITUMH CKHJIKAMHA W TIEPCO-
HAJIBHBIM TOJIX0JIOM B Tpojaxkax. Takke mo ananutudeckum nanHbiM Markswebb Rank & Report,
25% Bcex MOKYMOK B MHTEPHETE COBEPIIAIOT MY>KUMHBI B Bo3pacTte oT 18 no 35 ner, 28% mnokymnox
— KEHIIUHBI 3TOTO ke Bo3pacTa. CTOMT OTMETUTh, YTO UMEHHO 3TO MOKOJIeHHE cocTaBiseT 46%
paboTaroIIero u miaTeXecroco0Horo HaceneHus. Ha mmo/ieit B 3ToM Bo3pacTe He IeHCTBYET TpaIu-
[IMOHHAS PEeKJIaMa, OHA He MO0y AaeT K Mokymnke! MbI ToBOpUM 0 OyMa)KHBIX aHKETaX, IJIaCTHKO-
BBIX KapTax, SMS-pacchlikax, X0J0JHOM U TEIioM 003BoHe, email-pacceiike. Bama mporpamma
JIOSUTBHOCTH JIOJKHA COOTBETCTBOBATH 00pa3y JKU3HU, MBIIICHUIO U TIPUBBIUKAM II€JIEBOM ayIuTO-
puu. Hampumep, mporpaMMbl JIOSUTBHOCTH OaHKOB IpeJIaraloT OOHYCHBIE MPOrPaMMBbI, K3IIOIK,
MOJIapKHU 3a OTKPHITHIE cyeTa. 1 Bce 3TO B MOOMIBHOM mpuiiokeHuu. [1o3ToMy 3/1eCh ¥ MOTYT TI0-
MOYb HOBBIC ITU(POBBIC TEXHOJOTHH JJISl MPUBIICYCHUS JIFOACH, KOTOPBIE COCTABIISIIOT OCHOBHYIO
4acTh MOTpeOUTeNe U KOTOpPhIe OONBIIYIO YacTh BPEMEHH MPOBOMASAT OHJIANH. DTH MU(PPOBBIE TEX-
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HOJIOTHH, B HaIlleM Cllydyae MOOMJIbHbIE MPUIIOKEHHUS, TOJHKHBI OBITh MPOCTON M yIOOHOMN, ITOTOMY
4TO MOKoJIeHHE Y OBICTPO YXOIAT K KOHKYPEHTaM, €CJIM Ballla IporpaMmMa JIOSUIbHOCTH yCTapena.
[Touemy? DneKTPOHHBIE CHCTEMBI JIOSUIBHOCTH JENAOT KM3Hb KIMEHTA MpPOIIE B HECKOJBKO pas.
Jla, BaM npuaeTcs U3MEHUTh CBOE MPECTaBIEHUE O TOM, KaKOW J0JKHA OBITh Iporpamma Josiib-
HOCTH: OTKa3aThCsl OT OyMa)KHBIX KYIIOHOB, aHKET Ha Kaccax, SMS-paccbutok u npoudero. Ho HoBast
IIPUBBIUKA MCIIOJIb30BATh IEKTPOHHYIO CUCTEMY JIOSUIbHOCTH ITOHPABUTCS BCEM YYaCTHMKAM pPbIH-
Ka, ¥ BaM HE B MTOCTIETHIOIO OUEpPE/Ib.

Eme onHa Bellb, KOTOPYIO HYKHO OTMETUTBH 3TO TO, 4TO Jtoau 0 40 JIeT MOHUMAIOT, KaK
B2XHO 3a00TUTHCS 00 OKPYXKAIOIICH Cpejie: MOTPeOISITh MEHBIIIE BOJBI, OTKA3aThCs OT IJIACTHKA U
T.4. IToaTOMy BBI MOXKETE MOIJEPKATh TPEH] 10 COXPAHEHHIO 3€JEHOH IUIaHeThl U MPEeAJIOKHUTh
KIIMEHTaM 3JIEKTPOHHBIE TUCKOHTHBIE KapThl, KOTOPBIE XPAHATCSA B MPHIOKEHUH cMapTdoHa. ITO
3aMEHUT IUIACTUKOBBIE KapThl, TAK KaK B HUX HET aKTyaJbHOM MH(opManuu 06 ocraTke OOHYCOB,
pa3mepe K mOdKka u 00 ucTopur NMOKynok. C MOMOIIBIO IIACTUKOBOW CKHAOYHOM KapThl Balld
KJIMEHTBI HE Y3HAIOT O 3allyCKe HOBOW aKLMU WJIM O HOBBIX IMPUBMIIETHSX AJIS HOCTOSHHBIX MOKYyIIa-
teneid. [Tokonenne Y meHsAT yaoOHBIE TPOrpaMMBbl JOSIIBHOCTH. DTO (akT. M kak ObI BB HE pa3ja-
BaJIM Ha Kacce KPacHUBbIE IIACTUKOBBIC KAPTHI ¢ OOJIBIIMMHU CKHJIKAMU, BaIllM KJIMEHTHI «OKUBYT» B
tenepone, a He coOupaloT OyMaKHbIE KYHNOHBI C OTMETKAMH O KOJHYECTBE IOKYIIOK.
W Hy’XHO OTMETUTh HEMAJOBAXHYIO CTaTUCTHKY, 4To B 2013 roay amepukaHCKHE pUTEHIIEpbl, HE
UMeroIlre caifiTa WK MOOWJIBHOIO MPWIOKEHUs, HoTepsian 6onee 250 Miapa. J0U1apoB, OTOMY
YTO MX KJIMEHTHI YIIIH K KOHKYPEHTaM.

Ha ceronnsnHuii 1eHb MOOMIIbHBIE IPUIIOXKEHUS U IPyTUe TEXHOJIOTUU HAaXOSTCs Ha dTare
CTaHOBJICHUS BO BceX cdepax KHU3HEASATSIbHOCTH, IOITOMY, aHATH3UPYS 3apYOCKHBIN U yXKE Cy-
HIECTBYIOLIUI OTEUECTBEHHBIH ONBIT, HEOOXOJMMO UX aKTUBHO BHEAPATH B cpepy OHJIANH- MPOJIax
Y TIOKYTIOK.
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Y OybIHBIHBIH OHJIAWH CATHIN AJTYAAFbl A1AJ/IbIFbIH TEKCEPY OaraapjaMachl

AngaTna. Makanajga ajganislK OarnapiiaMachlH iCKe KOCY Ke3iHJe MHJUIEHHANd KIMEHTTIH
cumaTTaMaapbl KapacThIpbuTaibl. Byl aymuTopus YIiH KIMEHTTEPIH JKeKe TONTapbl MEH MapKe-
TUHITIK KO3FaJIbICTAPBIHBIH CUIIATTaMalapbl 06JIEKTETeH KoHE CUlaTTalFaH. /[epekTep MapKeTHHT
MEHEDKEPIIEPIMEH KoHE K00a MEHeKepiIepiMeH cyx0aTTacy, COHAai-aK MakKaiagap MeH oficTe-
MK 9/1e0UeTTepre MOy apKbUIbl )KMHAIABL. By TaKpIpbIlll MApKETHHT >KOHE MEHEKMEHT caJa-
CBIHJIaFbl MaMaHAAPbl KIMEHTTEPIH KKETTUTIKTEPIH Talay >KOHE OOCEKENEeCTIK apThIKIIBLIBIK
Iy YIIiH KbI3BIKTBIPA/IBI.

Kint ce3nep: mwuieHMangap, agaiablk OargapiiaMachl, WHTEPHET-TYKEHIEp, MOOWIIBII
KOCBIMIIIaNap.
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Scientific superviser: Omarov G.B.
Online Generation Y Loyalty Programs
Abstract. The article reviews the characteristics of the millennial client when running a loyal-
ty program. The characteristics of individual client groups and marketing moves for a given audi-
ence are highlighted and described. The data were collected through interviews with marketing
managers and project managers, as well as a review of articles and methodological literature. The
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topic will be of interest to marketing and management specialists in order to analyze the needs of
clients and gain a competitive advantage.
Keywords: millennials, online loyalty software, mobile apps.
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BJIUAHUE IUP®POBBIX TEXHOJIOI' M HA DKOHOMUKY KA3AXCTAHA

Annomauua. B oannoii cmamve paccmompenvl nepcnekmuebl U npodnemuvl 6HeOpenus yugpposwix
mexHono2ull Ha skoHomuxy Kazaxcmana, yugposuzayus ompacneii 5kOHOMUKU.

Knrouesvle cnosa: snedpenue yugposvlx mexronoauil, yugposas mpancgopmayus, yupposou Ka-
3axcman, 3xoHomuxa Kazaxcmana, yugposas bezonacnocme.

B nanHbIif MOMEHT NpoucxoauT LudpoBas MoaudbuKaIys OyKBalbHO BO BCEX CEKTOPAx KO-
HOMUKH: (DMHAHCOBOM CEKTOpE, IPOM3BOJCTBE, B COLMAIbHO-00pa30BaTeNbHON cdepe, cekrope
yCIyT, HHPPACTPYKTYPHBIX CEKTOpax SKOHOMHKH U T.A. Ilog TepmMuHOM «1tudpoBoii TpaHchopma-
LUW» UMEETCs BBUY BHeApeHHE U(GPOBBIX TEXHOJIOTUHN co3aHusl, 00padoTKu, oOMeHa U nepena-
yu nHbopManuu. 3a7a4ya JaHHBIX U3MEHEHUH — pAaBHOMEPHOE Pa3BUTHE BCEX Pa3/ielioB SKOHOMUKH,
yBEJIMUEHUE KOHKYPEHTOCIOCOOHOCTH (PMPM, COBEPIIEHCTBOBAHUE KaueCcTBAa >KM3HU HACEICHMS.
CBexue TeXHOJIOTUH M IUIaT(HOPMBI JalOT BO3MOKHOCTh MEHEKMEHTY KOMIAaHUN U (PU3MUECKUM
JUIaM YMEHbILATh TPAaH3aKIIMOHHBIE M3JEP’KKU B3aWMOJAEUCTBUS BO BCE OOJBIIMX MacliTadbax H
BOIUIOTUTH B JKU3Hb 00Jiee TECHBII KOHTAKT C XO3SHUCTBYIOIIMMU OOBEKTaAMU M MYHHULUIATBHBIMU
CTpyKTypamu. B urore gopmupyercs 3koHOMUKa, 0a3UpyromIascs Ha CETEBBIX CEpBUCAX, TO €CTh
mudposas. [Ton nudpoBoil SKOHOMHUKON clieayeT MoApa3yMeBaTh XO3AHCTBEHHOE MPOU3BOCTBO,
ucnosnp3ytouiee 1upposbie TexHoiaoruu. Lludposas 3koHOMUKA — pa3BUBAIOLIASICS YCKOPEHHBIMU
TemMnamMmu cepa KU3HU, KOTOPas MOJIHOCTBIO U3MEHUT MIPUBBIUYHBIE X035 CTBEHHBIE CBSA3U U CYIlle-
cTByIoIIMe OusHec-mozaenu. LludpoBas >KOHOMHUKA — cHCTEMa 3KOHOMHYECKHX, COLHUAIbHBIX U
KyJIbTYpHBIX OTHOIIEHUH, OCHOBAaHHBIX Ha HCIOJb30BAHUU LU(MPOBBIX HHPOPMALMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

B Kazaxcrane pa3zpaborana nporpamma «l{udposoit Kazaxcrany», koTopas 10JKHa cTaTh OC-
HOBOM OBICTPOrO pOCTa TEXHOJOTHI B pecnyOiMKe W MepeopUeHTallMd Ha 3JIEKTPOHHBIN (popmar
okazaHus ycuyr. Lensmu rocynapctBenHoii nporpammsl «Lludposoii Kazaxcran» sBiasioTcs ycko-
pEHHUE TEMIIOB PA3BUTHUS DKOHOMHKHU M YIy4IICHHE Ka4eCTBA )KM3HU HACEJICHH 3a CUET HUCIOJIB30-
BaHUS IU(PPOBBIX TEXHOJIOTUH B CPEIHECPOUHOI MEPCIIEKTUBE, a TAKXKE CO3/IaHUE YCIOBUH IS Tie-
pexosia IKOHOMHMKHM Ha MPUHLUUINAIBHO HOBYIO TPAaEKTOPHIO Pa3BUTHUs, 0OECIIEUMBAIONIYIO CO37a-
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HUEe UGPOBON PKOHOMHUKH OyIyIIero B JOJTOCPOYHOM mepcrektuBe. LludpoBusanus otpacieit
HSKOHOMHKH — OJIHA U3 OCHOBHBIX MUCCHH rocyaapcTBeHHoi nporpaMmel «Lludposoii Kazaxcrany.
[IpenycmarpuBaercs nudpoBU3aLUs MTPOMBIIUICHHOCTH U 3JEKTPOIHEPTeTUKH, TPAHCIOPTA U JIO-
T'MCTUKH, CEJIbCKOTO X035HCTBA, pa3BUTHE 3JIEKTPOHHOMN TOProBIlM, a TAK)KE Pa3sBUTHE (PUHAHCOBBIX
TEXHOJIOTHH 1 O€3HATMYHBIX IJIATEKEH.

Hexotopeie npeanpusitus Ka3axctaHa yke aKTUBHO MCIIOJIB3YIOT LHU(PPOBBIE TEXHOJOTHUH.
Hanpumep, HanumoHanpHas aromHas Komnanus «Kazarommpom» 3amycTuia B JKCIUTyaTalMiO
«udpooii pynHuk». UTto 310 03Ha4yaeT? DTO — MPOrpaMMHO-AIapaTHBI KOMIUIEKC, KOTOPBIHA
MO3BOJISIET B PEATbHOM BpPEMEHH COOMPATh M aHAIM3UPOBATh MH(OPMAIHIO C JATYMKOB MIPHOOPOB U
000py0BaHus, yJAIEHHO KOHTPOJIMPOBATh U PErYIUPOBATH KOJIMUYECTBO UCIOIb3YyEMBIX XUMUYEC-
KHUX PEareHToB MpH J00bue ypaHa. OH MUHUMH3HPYET YEJIOBEYECKHH (pakTop U oOecreunBaeT OH-
JalH-KOHTPOJIb 32 MPOoU3BoACcTBOM. CucTeMa 1o3BoJisieT NPOU3BOAUTh AHAIN3 UCIIOJIHEHHS IPOM3-
BOJICTBEHHBIX IUIAHOB, CBOCBPEMEHHO BBISABIISITH OTKJIOHEHHS W MOMOTACT ONPEACNSATh MPUYHNHBI
OTKJIOHEHUI. MOXHO cpaBHUTH: 110 BHeapeHus «LludpoBoro pyaHuka» Ha cOOp M aHAIN3 AAHHBIX
O COCTOSIHUU INPOU3BOJUTEIBHOCTH CKBAXXUH YXOJMJIO HECKOJIbKO JHEeH. CrenuanucTbl 00X0ouin
Bce OJIOKM, 3alMChIBAIIM TIOKAa3aHUs IPUOOPOB U MOCIIE CMEHBI IlepeiaBall MOKa3aHUsl OTBETCTBEH-
HOMY 3a KOHCOJIMJALUI0 JaHHBIX. CoOpaHHbIE JaHHBIE aHAIM3UPOBAIUCH pa3 B HEAEIIO, Jeajcs
001K CBOJI, IO KOTOPOMY YK€ BBISBIISIIMCH CKBa)KUHBI, IJI€ CHUYKAETCS IPOU3BOJUTENBHOCTD. Te-
nepb BCE ATO JIeJIaeTCsl aBTOMAaTUUECKU: CUCTEMa CHUMAET MOKa3aHUs ¢ pacxXxol0OMEpPOB U cama OT-
CIIEKUBAET AUHAMMKY U3MEHEHUS IPOU3BOJUTEILHOCTH CKBAXHH, a B CIIy4ae OTKJIOHEHUH OT HOP-
MBI BBIJIAET COOTBETCTBYIOIIEE yBenomiieHHe. Bech mpouecc 3anumaer MuHyThel. Cucrema otcie-
KHUBAET pallMOHAIbHOE PAacXOJOBAHUE PEAreHTOB, MO3BOJISIET COKPATUThH MPOCTOM 0OOPYAOBAHUA,
IIOMOTAeT OIEPAaTHUBHO BBIABJIATH M YCTPaHATh BHEIUTATHbIE CUTyallMd. 3a CU€T aBTOMAaTHU3alUU
IIPOM3BOJICTBA U KOHTPOJISI KOMIIAHUSI MOXKET COKOHOMUTH 110 15% Oropkera.

CeromHsa MupoBas 3KOHOMHKa MeHsiercs U KazaxcraHy HeoOXOAMMO 3aHSTh CBOIO HMIIY
B IN100a7IbHOM IM(PPOBOM SKOHOMHUKE. {7151 cCepbE3HBIX MHBECTOPOB HELU(POBAs SKOHOMHKA yXKe HE
IpUBJIEKATeNbHA, TaK KaK yXke cuuTaercs HeadheKTUBHON 1 MajolenecoodpasHoi. Lludposuzanus
— 3TO HIar OT MOCTUHAYCTPUATbHON 3KOHOMHUKHU K UH()OPMAIIMOHHOM, OHA MO3BOJISET JOOUTHCS HE
TOJIBKO 3()h(HEKTUBHOCTH, HO U KOHKYPEHTOCHOCOOHOCTH HallMOHANbHOW 3KOHOMHMKH. Kak 3asB-
JISU10 IPAaBUTENBCTBO, Ojaroaapss HU(POBHU3ALMHM Ka3axXCTAaHCKash YKOHOMHUKA JOJKHA YBEJIH -
guThcs Ha 30%. K nmpumepy, TosbKko 3a cu4€T nudpOBU3ALUU TAMOKEHHBIX U HAJOTOBBIX YCIyT
B OromxeT rocynapcra noctynut 6osxee 100 mupa. tenre. Ecnu roBoputh o po0biBarolieit npo-
MBILUIEHHOCTH, 31€Ch 3a CUET BHEAPEHUS LU(POBBIX TEXHOJIOTHUI YMEHBIIUTCS Ce0EeCTOMMOCTh
MPOAYKITUH, YBEITHUUTCS T0OBIYA.

[Tponiecc nudpoBuzanuu JaET BO3MOXKHOCTh YCOBEPILIEHCTBOBAHMS pELICHUH M OH3Hec-
nporieccoB s Oonee 3hHEKTUBHON pabdOTHl U ONTUMHU3AIMU PECYPCOB C €€ OOJIbIIEeH BBITO-
noi. Ecniu roBopUTh 0 KOHKPETHBIX pe3yibTaTax, TO 3/1eCh €CTh pa3Hble HampasieHus. Hanpumep,
Kasnouta un Ka3zaxrenekoM OpHEHTHPYIOTCS Ha MAacCOBOTO MOTpeOUTENs, BHEAPSS MPOEKTH LU]-
poBH3aLKu B chepe OKazaHUS YCIyr. DTO Te ke JPOHBI, modyTtamMaTbl U MHoroe japyroe. OgHoBpe-
MEHHO MPUMEHSIOTCS TexHonoruu big data, kotopbie pu paboTe ¢ KIMEHTaMH Jal0T YBEIUUCHHE
JI0XOJIOB 3a CU€T aHaliu3a KIMEHTCKOIo OMbITa. B MpOM3BOJACTBEHHBIX IMpoleccax MUPpOBU3aIUS
MHOT'O XapakTepa, OHa HalleJeHa Ha YBEJIUYEHHUE JOJTOCPOYHON CTOMMOCTH KoMmnanuil. Hampumep,
U poBOE pa3BUTHE DJIEKTPOCETEBONW MHMPACTPYKTYPHI Ja€T yCOBEPIICHCTBOBAHHE Ipoliecca Iie-
penayu SHEpPruu, aHajlu3a MapaMeTpoB JJIEKTPUYECKOM CeTH, OMNEepaTUBHO-TEXHOJIOTHYECKOTO
yrpapiieHUs. TakuM MPOEKTOM SIBIISIETCSI «ABTOMATHKa PETYIUPOBAHUSA YACTOTHI U MOITHOCTHD)
(APYM), 3a cuét vero obecreunBaercs 6osiee 3HPEeKTUBHOE HCIIOTB30BAHUE MOITHOCTH DJIEKTPO-
cranuuii. CeroiHs yperyJampoBaHue CUCTEMAaTHUECKUX OTKIOHEHHUH CajlbJI0-1IEPETOKOB MO JTHHUAM
JIEKTpOIepeaay OT IUIAHOBBIX 3HAYEHUH B 3HEPrOCHUCTEMAxX BBIINOJHIETCS «BPYUHYIO» — IYTEM
YCTHOW Tepefaynl pacropsHKEeHUH OT AUCHETYEPOB 10 ONEPATUBHOTO MEpCOoHaIa. ITO MPUBOAUT K
BBIHY)KJICHHOI KOPPEKTUPOBKE 3a CUET TEXHMUYECKUX CHUCTEM PEryJHpOBaHUs, pa3MEIIEHHBIX Ha
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tepputopuu Poccun. [1o utoram peanuzanuu npoekta APUM snekrpocranniun Kazaxcrana 6ymyt
OCHAIICHBl TEXHOJOTUSIMHU, KOTOPBIE MO3BOJIST MOBBICUTH 3(PPEKTUBHOCTD HCIOIb30BAHUS UMEIO-
IIMXCS] MOIIIHOCTEH JIEKTPOCTAHINI U TEM CaMbIM CHH3UTh 3TH JUCOATaHCHl HA TPAHUIIE C POCCHI-
CKoil sHeprocuctemMoid. brnarogaps sTomy, cTpane He MPUAETCA 3aKyNaTh JIUIIHIOK 3JIEKTPOIHEP-
THIO B IPYroii CTpaHe, YTO JJaCT SKOHOMHIO OI0/DKETHBIX PAaCXOJI0B.

C pa3BuTueM HUPPOBOM SKOHOMHKH TOCYAApCTBO HApSAIy C MOJb30BATEISAMH LH(PPOBBIX
YCIYT TaKK€ MOYKET CTOJKHYTBHCS C ONpPEASIEHHBIMU IOPHINYECKUMHU, SKOHOMUYECKHMH U COIIH-
AJIbHBIMU YTPO3aMU:

- MEXTyHapOAHbII KHOEp-TeppOpHU3M U KHOEP-IITHOHAXK;

- BHYTPEHHUU KUOEP-TeppOpU3M U KHOep-IIITHOHAK;

- YXOJ OT HaJOrooOJ0KEeHHUs, HE3aKOHHBII BHIBO3 KallUTaja, OTMBbIBAHUE MPECTYITHO IOJIY-
YEHHBIX JI0XO/I0B C HCIOJIb30BaHHUEM KPUIITOBAIIIOT;

- OCYHIECTBJIICHUE HE3aKOHHOM NMpenpUHUMATEIBCKON AEATEIBHOCTHA MOCPEICTBOM HCIIONb-
30BaHUs UHTEPHETA, BKJIIOYAs AJIEKTPOHHYIO TOPTOBIIO U (DMHAHCOBBIC YCIYTH;

- poct 6e3paboTHIIBI B CBSI3U C poOOTH3AIMEH paboYnx MECT, aBTOMATHU3AIMEH yIpaBIcCHYIC-
CKHUX MPOIIECCOB.

KitoueBbiM perieHreM npo6sieMbl HUPPOBOM OE30MaCHOCTU SIBISIETCA 3aKIOYEHHE IIHPO-
KOr0 MEXJIYHApOJIHOTO COTJIalIeHus Mo Kubep-0e30macHOCTH, cojeprkallee MYyHKT O BBEACHUU
KOJUIEKTUBHBIX CaHKIUN CTPaH-MOAMKMCAHTOB MPOTUB TOCYJAPCTB, OTKA3bIBAIOIIMUXCS MPHUCOSIH-
HATBHCSI K cortamennto. Takke HeoOXOTUMO CO3JaHHE CHCTEMbI MACHTH(HUKAIMH BCEX JIMII, HC-
MOJIB3YIOIUX MHTEPHET, BKIIIOUasl COIMANIbHBIE CEeTH, a TaKKe ClelUalbHON cepTudUKaIu u Te-
CTHPOBaHUSI 000PYIOBaHMs, 3aKyIIa€MOr0 y Ka3aXCTAHCKUX MPOU3BOAUTENEH U TOCYAapCTBEH-
HBIX HYXJ U CTPaTeru4ecKuX OOBEKTOB. DTO MOMOXKET HE TOJBKO PEIIUTh MpoOIeMy JIMYHOU U
OOIIECTBEHHOI 0€301MacHOCTH Tpa)/iaH, HO U IMOMOXET BecTH Oosee 3(h(PeKTUBHYIO NesITeTbHOCTD
HAJIOrOBOH ciiy»0e, pruHaHcoBoMy MOHUTOpHUHTY, HanmonansHoMy banky Kazaxcrana.

Taxum oOpazom, ganpHeIIee pa3BUTHE Ka3aXCTAHCKOIO 00IIecTBa HEBO3ZMOXKHO 0e3 Gpopmu-
poBaHus 1UGpPoBOH SKOHOMHUKH. LludpoBble TexHONOrMKM B ONMKailine HECKONBKO JIET CTaHYT
KPUTHYECKH BaKHBIMU ISl TTOJIICP KaHUST HAIIHOHAIIBHBIX HHTEPECOB, NH(OPMAITMOHHOTO U TEXHO-
JIOTHUYECKOTO CyBEpeHHUTETa, a Takke KOHKypeHTocrnocoOHoctu Pecnyonukn Kaszaxcran Ha mupo-
Bol apeHe. Ka3zaxcTraH cTparernuecku He TOJBKO HE MOXKET cede MO03BOJIUTh OTCTaBaHUE B pa3BU-
TUU IUQPPOBBIX U APYTHX CKBO3HBIX TEXHOJOTHH (ceifuac oTcTaBaHME OT CTpaH-JIUAEPOB COCTABIIS-
et 8-10 j1eT), HO U TOJDKEH BOCIOJIB30BATHCA CIy4aeM JJIsi TOTO, YTOOBI C/IeaB TEXHOJIOTUYECKUMA
PBIBOK, MPUOIM3UTHCA U B KAKUX-TO CETMEHTaX Jla)ke 00OTHATh CTPaHBI-JINEPHI.
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Impact of digital technologies on the economy of Kazakhstan
Abstract. This article discusses the prospects and problems of introducing digital technolo-
gies to the economy of Kazakhstan, digitalization of economic sectors.
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Xampaena P.A., Co3abikoaeBa K.I'.
Fouibivu kerexmi: Omapos I'.b.
CaHapIK TexXHOJOrusIapabiH KazakcTan 3K0OHOMMKAChIHA dcepi
Tyiinaeme. by makanana KazakcTan 3KOHOMUKAChIHA [IU(PPIBIK TEXHOIOTUSIAP/IBI CHTI3Y-
JIiH TIepCIEKTUBAIAPBI MEH Maceleliepl, SKOHOMHKA calajlapblH MU PIAHABIPY KapacThIPbUIFaH.
Tyliin ce3aep: caHIBIK TEXHOJOTHSUIAPABI CHTI3Y, caHAblK TpaHchopmamms, CaHIbIK
Kazakcran, Kazakcran s5KOHOMUKACHI, CAaH/IBIK KayilCi3IiK.

Cgenenusi 00 aBTopax:

XampaeBa Pano A0AbIMa)KUTOBHA, CTYJICHT Kadeapbl SKOHOMHUKH M Om3Heca MexmyHa-
POJHOIO YHUBEPCUTETa NHPOPMALIMOHHBIX TEXHOJIOTHH.

Ce3abikoaeBa Kamuia I'ajbIMOBHA, CTYACHT Kadenpsl SKOHOMUKA M On3Heca MexayHa-
POJHOIO YHUBEPCUTETAa HHPOPMALIMOHHBIX TEXHOJIOTIHH.

Omapos I'anbiM BypkuT6aeBu4, Hay4HBI PYKOBOAMTENb, aCCOLMUPOBAHHBIN TIpodeccop
Kadeapbl SKOHOMUKHU 1 O13HEca MeXayHapoIHOTO YHUBEPCUTETa NH(OPMALIMOHHBIX TEXHOJIOTHH.

YK 37.07

Cyrypos A.P., Yanos A.Jl.
Me:x1yHapOIHbII YHUBEPCUTET HH(OPMALMOHHBIX TEXHOJIOTHI
Anmartel, Kazaxcran
Hayunsiii pykoBogutens: Omapos I'.b.

HNCITOJIb30BAHUE NTHCTPYMEHTOB ITPOEKTHOI'O MEHE/KMEHTA JIJISI MA-
JIOT'O BU3HECA - ITOYEMY 3TO BAKHO JJIs1 POCTA KOMIIAHUHU

Annomayus. Omo ucciedosanue HANPAGIEHO HA U3YYCHUE SANCHOCIU UCNONb308AHUS UHCMP)-
MEHMO8 NPOEKMHO20 MEHEONCMEHMA 6 HeDONbUWUX KOMAAHUSX. [[Isi npuMepa ucnoivb3yemcs: KOMNAHus,
npeo0oCmasnAowas yCuyeu npoosudCeHus 6 unmepreme. Huwa a611emcs 6bicOKO KOHKYPEHMHOMU, U ee K-
eHmbl uMerom o4eHb cneyupuueckue nompebnocmu u oxcuoanus. [annvie Obiiu coOpanvl ¢ NOMOWbIO UH-
MePevIo ¢ MEHeONCEPAMU NO MAPKEMUH2Y U PYKOBOOUMESAMU NPOEKMO8, A MAKice Memodom 0b30pa cma-
metl u memoouueckou tumepamypol. Paccmampusaemas mema Oyoem unmepecHa CReyuaiucmam 6 oona-
cmu uHmepHem PeKiampl ¢ MOYKU 3PEHUs. OP2AHU3aYUL pabombl HAO NPOEKMAMU U Y8eNUUeHUsL LOSTbHOCIU
KAUCHMOB, NOLYHEHUsl KOHKYDEHMHO20 NPeumMyujecmaa.

Knrouesvie cnosa: ynpasnenue npoexmamu, Agile, Scrum, unmepnem-mapxemune, digital mapxemumne,
pexnama.

B coBpemenHOM Mupe nto0asi KOMIaHMsl, BHE 3aBUCHUMOCTH OT POJia JI€ATEIbHOCTH U pa3Me-
pOB, 00s13aHa UMETh MPUCYTCTBHUE HA IU(PPOBBIX MHPOPMALMOHHBIX UCTOYHUKAX. [T0 JaHHBIM MU-
HUCTEpCTBA IUGPOBOTO pa3BUTHUS, HHHOBALUNA M a3pPOKOCMHUYECKON MpoMbIIUIEHHOCTH, B Kazax-
CTaHe KOJMYECTBO NoJib30BaTenei nurepHera B 2019 roay cocrasuio 82,5%. Takxke ¢ KaxkabIM Iro-
JIOM pacTeT KOJUYECTBO 3apETUCTPUPOBAHHBIX JOMEHHBIX UMEH 10 JoMeHHOU 30H0M. KZ 1 KA3.
Briepsoie nomen. KZ 6b11 opunmansHo 3apeructpupoBal 19 centsops 1994 roga. C tex mop, Ha
konenr 2019 roma, odpunmanbro 3apeructpupoBano 149 029 nomenoB. Henb3st yTBepkmaTh, 4TO
KaX/IbIil JOMEH aKTHBEH Ha JAHHBI MOMEHT U MPOBOAMTCS paboTa Mo MPOABIKEHUIO CAaHTOB, HO
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MOJKHO BBIJICTUTH TUHAMHUKY pocTa. [loMrMO 3TOT0, HeMb3s 3a0bIBaTh, YTO CYIIECTBYET MHOXKECTBO
MHOCTPAHHBIX CAWTOB M MIaThOpM, KOTOpbIE pekiiamupyrorcs B Kazaxcrane.

Komuccus sxcneproB OFOJI "LlentpanbHo-A3uarckas pekiamHas accouuanus” 3aBepliuiia
paboTy 1Mo oleHKe pekiiaMHoro peiHka Kazaxcrana 3a S-nmerHuii nepuoa. Oo6bem peiaka ¢ 2014 mo
2018 rona B msTH OCHOBHBIX MEUA-CETMEHTAX, 3TO TEJICBU3UOHHAs, PAJHO0, [IeYaTHAas!, HApYy>KHas U
UHTEpHET-peKIaMa coctaBmi nopsaka S0 muapa. tedre ¢ yuerom HJIC. V3 HuX uHTEpHET-peKiiama
cocraBiseT 16%, 3To 8 miipa. TeHTe.

A0 MEAMA-CEFTMEHTOB B OLLEHKE
OBbEMOB PEK/IAMBbI B 2018 roAY
Awvpeinran
16%

T8
52%

Paawo
8%

Pucynox 1

PexnamHbIe BO3MOYKHOCTH COLIMAIBHBIX CETEH, MOMCKOBBIX CUCTEM M JIPYTUX OHJIANH — IUIO-
I1aJI0K, IPY IPAaBUIBHOM HCIIOJIb30BAaHUH SIBJISIOTCS CEPbE3HBIM MHCTPYMEHTOM JIJIsl OTKPBITUS HO-
BBIX PBIHKOB, YBEITHUESHHSI JJOJHM PHIHKA, IIOBBIIICHNUS Y3HABAEMOCTH KOMITAHUH, OpeH/1a, TOBapa WIn
YCIIYTH.

He xaxnmas opraHm3anus MOKET MO3BOJHUTH ce0e JepiKaTh B IITaT€ TPAMOTHOTO JIHHKUATAI
MapKeToJiora Win pa3paboTunka caiita no psay npuyuH. B Takux ciyyasx KOMOaHUU “OTIar0T” Ha
ayTCOPCHHT BCE€ MapKETHHTOBBIE AKTHBHOCTH.

CymecTByeT MHOXKECTBO (DUPM, IIPEJOCTABIAIONUX 110100HbIe yciyru. CIIUCOK yCIyTr OYeHb
OOIIMpEeH, HAaYWHAs C CO3JIaHUsS MPOQHIIS B CONMATBHON CETH, 3aKaHYMBAs CO3JaHWEM WHTEPHET-
MarasvHa ¢ IpUJIOkKEeHHeM Ha MoOWIbHBIE miatdopMel. KiueHT, KOoTopblil oOpariaercss B 1mom100-
HYI0O KOMITAaHUIO, B TOJABJISIFOIIEM OOJIBIIMHCTBE CIIy4aeB HE MMEET HUKAKOTO NPEACTaBICHUS O
MpUHIUIE PabOThl TEX WJIM MHBIX PEKJIaMHBIX MHCTpYMEHTOB. OfHaKo, TpeOyeT MTHOBEHHOTO pe-
3yJbTaTa B BUJE IIKBaJa PEJICBAHTHBIX 3asBOK P MHHUMAJILHOM pekiaMHOM Orokere. Ha done
3TOr0 HAYMHAIOTCS TYOMTEIbHBIE Ui B3AaUMOBBITOJTHOTO COTPYIHHUYECTBA HEJOIMOHMMAHUS, KOH-
(IHUKTHI, HETOBEPHUE H, B UTOTE, TIOTEPS KIIMEHTA.

B mupe rubkue meTomonioruu ynpasieHus npoekramu (Agile) pa3BuBaroTcs 0ueHb OBICTPHI-
mu Temnamu. CaMa OHa SIBJISIETCS CPAaBHUTEIHPHO HOBOM METOMOJIOTHEH, Oepyleil CBoe Havyayio C
Hayaja JIeBSHOCTBIX I'OJIOB JBAAIATOTO Beka. [IprMeHseTcss B OCHOBHOM JUIsl pabOTHI C IPOEKTaMu
B cepe MHPOPMAIMOHHBIX TexHOJIOTHIA. Agile oueHb IMUPOKO MCMONIB3YeTCs] B BHICOKOTEXHOJIO-
T'MYHBIX KoMIaHusx Poccun s npoektHo# paboter («SIumexcy», Rambler, «Coepbanky», «Anbda-
banky, «M-Buueoy).

Yro kacaercs Kaszaxcrana, mo manHeiM kommanuu ScrumTec (Poccus), B Kazaxcrane Bcero
1-2% KOMIIaHWI KCITOB3YIOT THOKHUE METOIOJIOTUN B CBOEH MTPOEKTHOM padore. [Tpumepom MoxkeT
nociykutb AO “Kazaxtenekom”.

MOHUTOPHUHT M KOHTPOJIb HaJl KOMaHJIOW MPOEKTa CIOXKHO OCYILECTBIIATh BPYYHYIO WM IO
namsTH. MeHemKep MPoeKTa OJKEH ObITh OCTOSIHHO B Kypce MPOUCXOISIIETO, a TaKXkKe pacipe-
IENATH 3a7aHusI, KOHTPOJIMPOBATH CBOCBPEMEHHOCTD MX UCIIONHEHHS [2].

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
215



| OU®POBBIE TEXHOJIOI'X B SKOHOMUKE U MEHE/’KMEHTE [ |

Ilocne co3pgaHus caiita, MPOUCXOIUT IIEPBOHAYAJIbHAST HACTPOWMKA M TECTOBBIM 3aIlyCK pe-
KJIaMHOM KoMmIianuu. PaccmarpuBast 3Ty paboTy ¢ mpodecCHOHaIbHOM TOUKH 3pEHHUs, SIBHO BHUIHA
MaTpU4Hasl OpraHU3allMOHHAs CTPYKTypa paboT. Y CHEeNHaIuCcTOB MO KOHTEKCTHOW peKiIaMe Kak
MIPaBUJIO HE TNOJIHAA 3arPY>KEHHOCTh MO0 OJHOMY IPOEKTY. TO €cTh OH HACTpaMBAET peKJIaMy Iapall-
JeNBHO JJISi HECKOJIBKHUX MPOEKTOB. 3/1€Ch YETKO MPOSIBIIsETCS pachOKycHpoBaHUE BHUMAHHS CIIe-
nuanucta. YtoObl HCIONB30BaTh €ro pecypc MakCUMaibHO 3((EKTUBHO, MPOEKTHBIM MEHEKep
JIOJDKEH paclpesieNsiTh ero 3a1a4m, ONPeIeNiATh €ro 3arpy>kKeHHOCTh M KOHTPOJIMPOBATH X0 padOTHI
0 KKJIOMY M3 IPOEKTOB, B KOTOPBIX OH 3ajeiCTBOBaH [3].

Jlis petieHust 3TOM 3a1a9u, UCTIOIB3YeTCs TAKOW MHCTPYMEHT Kak JIOT-(haii.

JIro60e n3MeHeHne napaMeTpoB MPUBOIUT K YBEIMYCHHUIO WIIM YMEHbIIEHUIO 3 (HEKTUBHOCTH
KOHTEKCTHOM pekinamMbl. C 1enbio 3QQEeKTUBHOTO YIPABICHUS BCEMU U3MEHEHUSIMH JUISI KaXKJOT0
KJIMEHTa MCTONb3yeTcs Jior-(aiin. B nenom, 3To oueHb yI0OHBIN U MOJE3HBIH UHCTPYMEHT, KOTO-
pBIii IOMOTaeT MEHEJKEPY HE TOJBKO OTCIEXKHBaTh pabOTy HCIOIHMUTENECH M palMOHAIBHO pac-
MIpelessTh HArpy3Ky MeXAy HUMH, a TAK)Ke CIeIUTh 32 N3MEHEHUSAMHU, KOTOpbIE BIUAIOT Ha 3 dek-
THUBHOCTh PEKJIAMHBIX KaMITaHHUM.

BuenpeHnrne MHCTpYMEHTOB HMPOEKTHOTO YIPABIEHUS B JEATEIBHOCTh MAaJbIX MPEAIPUITHI
MOYKET ChIIpaTh KIHOYEBYIO poiib. K coxanenuto, B Kazaxcrane He Tak MHOrO MpeanpUHUMATEIIEH,
KOTOPBIE MPEAOCTABIISIIOT HEHHOCTh CBOMM KJIMEHTaM. M B 1epByI0 o4epelb COCPENOTOUEHBI Ha 10-
Jy4EeHUHU CBEPXIPHOBLIA NP MUHUMAIILHO BBIMOJTHEHHON pabdote. ONBIT 3apyOeKHBIX KOMITAHUN
MOKa3bIBAET, YTO U3MEHEHHE OM3HEeca B MOJIB3Y YAOBJICTBOPEHHS MOTPEOHOCTEH KIMEHTA B MIEPBYIO
ouepenb B AOJITOCPOYHOM MEPCIEKTUBE JaeT ropasao OOJbIIIe MII0I0B.
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7Kobanbl 6ackapy KypajajapbiH IAFbIH OM3HeCKe Maiiiajany —
KOMIIAHUSIHBIH OCYl YIIIH Here MaHbI3bI?

Anparna. byn 3epTrey marbiH KoOMIaHwsuiapAa koOamapabl  Oackapy KypalgapbiH
KOJIIaHy/IbIH MaHBI3AbUIBIFBIHA Ha3ap aynapajbl. Mpicanbl, 613 UHTEPHETTE YKapHAMAJBIK KbI3MET
KOPCETETIH KOMITAHMSHBI KapacThipambi3. Tayamn Oocekere KaOUIeTTI JKOHE OHBIH KIMEHTTEpI
epeKIe KAKETTUTIKTEp MEH YMITTepre He.

JlepexTep MapKETHHT MEHEDKEpIIEpPIMEH KoHE K00a MEHEKEpIIepIMEeH cyx0aTTacy, COHa -
aK Makajanap MeH o/icTeMeNiK daeduerrepre MOay apKbUIbl KUHAIABL. ¥Kcac KOMIAHUSIAPIbIH
KJIMEHTTEP1 apachlH/Ia cayaaHama XYpri3iiai, OyJI apKbUIbl )kapHaMa OepymiiepaiH KaKeTTUTIKTepi
MeH OacChIMIBIKTaphl AHBIKTAIABL. TalKbUIAHBIN KATKAH TAKBIPBIN, >K00a OOMBIHIIA KYMBICTHI
VUBIMIIACTBIPY JKOHE TYTHIHYIIBIIAPIBIH aJaIBIFBIH  apTThIPy, MHHUMAIILI IIBIFBIHIAPMCH
0oceKeNecTiK apTHIKIIBUIBIKKA Ue 00Ty TYPFBICHIHAH OHJIAifH-)KapHama CalachbIHAaFrbl MaMaHap bl
KBI3BIKTHIPATBL.

Kiar ce3nep: XKobanapner Oackapy, Agile, Scrum, MHTepHET-MapKeTHHT, CaHIBIK MapKe-
THHT, XapHama, IIaFblH OW3HEC, opTa OW3HEC, anajblK, KOOANBIK TONTHI Oackapy, Jira, Asana,
Google Disc, »abapIKTaynIsuiapIsl TaHIAY

International Journal of Information and Communication Technologies, Vol.1, Issue 1, March, 2020
216



| OU®POBBIE TEXHOJIOI'X B SKOHOMUKE U MEHE/’KMEHTE [ |

Sugurov A.R., Chanov A.D.
Scientific superviser: Omarov G.B.
Use of project management tools for small business —
why is it important for company growth?

Abstract. This study focuses on the importance of using project management tools in small
companies. For example, we use a company that provides online promotion services. The niche is
highly competitive, and its customers have very specific needs and expectations. Data was collected
through interviews with marketing managers and project managers, as well as through a review of
articles and methodological literature. The subject under discussion will be of interest to specialists
in the field of online advertising in terms of organizing work on projects and increasing customer
loyalty, gaining a competitive advantage.

Key words: Project Management, Agile, Scrum, Internet Marketing, Digital Marketing, Ad-
vertising

Caenenust 00 aBTopax:

YanoB Anapeii JIMuTpHeBHY, MarucTpaHT Kadeapbl 3KOHOMMKM U Ou3Heca MexayHa-
POJIHOTO YHUBEpCUTETAa HHPOPMALIMOHHBIX TEXHOIOTHH.

CyrypoB Auan PyciaHoBMY, MarucTpanT Kadeapbl SKOHOMHKM M OusHeca MexayHa-
POJHOIO YHUBEPCUTETAa NHPOPMALIMOHHBIX TEXHOIOTHH.

Omapos I'anbiM BypkuT6aeBu4, Hay4HBI PYyKOBOAMTENb, aCCOLMUPOBAHHBIN Tpodeccop
Kadeapel SKOHOMUKHU 1 OM3HEca MeXayHapoIHOTO YHUBEpCUTETa HH(OPMAIIMOHHBIX TEXHOJIOTH.

VJIK 004

Nagmetulla A., Yeleukhan A.
International Information Technology University
Almaty, Kazakhstan
Scientific supervisor: Mohamed Ahmed Hamada

THE IMPACT OF BLOKCHAIN IN ACCOUNTING

Abstract. This research paper consists of information about blockchain and its impact on accounting
profession. The method that we use in research paper is quantitative method. We analyzed all problems and
impact of Blockchain in different spheres, exactly accounting. After analyzing we made own hypothesis. All
these problems collected from the several review and website.

Keywords: Blockchain in Accounting, types of Blockchain system

What is the Blockchain?

Blockchain is a distributed decentralized encrypted database in which each committed trans-
action is recorded and becomes known to all participants of the network.

Types of Blockchain system

Blockchain systems are divided into two types: private and public. In private blockchains,
blocks are created centrally, and all rights to conduct operations belong to one organization. Exter-
nal participants can only monitor transactions, while only trusted nodes manage the registry.

The impact of Blockchain

Blockchain has impact on medical institutions, construction company, oil industry, banks,
payments and remittances, public sector.

For medical institutions was create blockchain system at the end of January 2019.
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Figure 1 — The prospects of blockchain in financial sector
(Source: https://www.linkedin.com/pulse/blockchain-hype-cycles-2018-david-furlonger)

The creators of the project consider blockchain as a tool for establishing trust ties, as transpar-
ency and security of all processes can completely change the dynamics of relations within the in-
dustry.

Figure 11: FaI'I'IIII-aITl]I' with hlunlmham

Please describe the extent to which wu H"E-fE.ITIIhEIr with blockchain hedwnlng;.l

Glohal

MNorth
America

Europe
Africa
Oceania

Latin
America

Azia
B Extremely familiar 8 Very familiar

Figure 2 — Familiarity with blockchain
(Source: PWC Research)

Blockchain technology could end corruption in the construction industry. It's a distributed,
reliable registry that can't be changed and that allows you to track and account for events. In the
construction industry, where different people are involved and don't trust each other, technology
like this can be useful.

Refineries generate many streams of information: data on process parameters and product
specifications, as well as reports on energy consumption and personnel activities. Therefore, the
blockchain system for oil companies is the most effective way to control.
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Cost reduction, increased security and greater transparency of transactions are the three
strengths of blockchain.

Among modern experts who analyze the possibility of using Blockchain in the banking sector,
there is an opinion that this technology is able to completely transform the structure of banks, and
soon it will be radically different from what we are used to dealing with today.

The graph shows that many modern industries are trying to use blockchain to solve their pro-
duction problems, and every year new industries appear that begin to explore blockchain.

From graph we can say that 77% of companies plan to adapt blockchain technology by 2020
and only 24% of companies know about blockchain well enough.

Conclusion

1) The work of accountants is being replaced?

Transactions are recorded accurately, someone will have to check out the technology that cre-

ates the blockchain. Accountants will move from the audit of individual transactions to the

system audit produced by this transaction.

As a result, accountants who want to stay at work will need to develop the skills necessary to

understand the work of the blockchain and other technologies. They don’t have to learn to

code (although it would be nice), but they need to be technical enough to keep up with the fast
pace
2) Low speed due to cryptography may create some disruption
A serious obstacle to the widespread introduction of blockchain is often called the speed of
work. The bandwidth of the Bitcoin system is only seven transactions per second. This figure does
not go to any comparison with two thousand transactions per second, on average, passing through
the VISA payment system, the maximum performance of WHICH reaches 56 thousand transactions
per second.

They are actively working to improve the performance of blockchains, to reach 100,000
transactions per second. Every year, productivity will be improved and in accordance with this, the
number of transactions will reach the maximum number.
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Harmerymia A., Eneyxan A.
Hayunsliii pykoBoguresib: Moxamen Axmen Xamaaa
Bausinue 6JioKkYeiiH HA OyXraJaTepcKkui yuer

AHHOTAUMsA. JTa CTaThsl COCTOUT U3 UHPOPMALIUHU O OJIOKYEHHE U O ero BIUSAHUYU Ha Oyxraj-
Tepckyro mpodeccuro. Metos, KOTOPHIN UCIIONB3YETCS B UCCIIEIOBATEILCKOW paboTe, SIBISIETCS KO-
nryecTBeHHBIM. [IpoaHanu3upoBanbl Bee mpoOieMsl u BimsiHEe Blockchain B pasnbix obnactsix, B
YacTHOCTH, Ha Oyxrantepckuil yder. [locne ananusa BeiBeseHa runote3a. Bee atu npoOiemsl co-
OpaHbl U3 HECKOJIBKUX 0030pOB U caiiTa.

KuroueBble ciioBa: 6i10kueiiH B OyXrajiTepuu, BUJbl CUCTEMBI OJIOKYEHH.

Harmeryaia A., Eneyxan A.
Forinivu sketekmi: Moxamen Axmen XaMmajaa
ByxraarepJik ecenreri 0JI0K4YeiiHHIH dcepi
Angarna. byn wmakanma blockchain jxoHe OHBIH Oyxranrepiik Kocillke acepi Typalibl
aKnapaTTaH Typajbl. 3epTTeyle KOJAAHBLIAThIH OJIC - CaHIbIK dfic. bapnblk nmpobnemanap MeH
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Blockchain-uin optypni canmamapra, aran aWTKaHga, OyXTalTepJiK €CemKe ocepi TallAaHIbl.
Tannmaynan KeiiH rUIoTe3a Kacall Ibl.
Kiar ce3nep: Oyxranrepnik ecenreri blockchain, blockchain xyiiecinig Typiuepi.
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APPLICATION OF INFORMATION TECHNOLOGY IN
MANAGEMENT DECISION-MAKING

Abstract: The article is written on the topic "Application of information technology in management
decision-making". The article highlights and describes the characteristic features of information technology
for decision making, gives an overview of the types of information technology for decision making, and also
describes the processes of the programs. The article is addressed to a wide circle of readers, interesting for
financiers and managers.

Key words: management, decision-making, information technology, expert system, automated expert
assessment, decision support systems.

In the 21st century, information technology is an integral part of our everyday life and not on-
ly everyday life, information systems are used in management, in decision-making and in finance,
everywhere. The advantages of information technology are most fully manifested when solving
managerial tasks at enterprises and organizations. Nowadays, information technologies are used by
organizations of all types operating in all spheres of social production. Without information tech-
nologies, it is impossible to imagine a modern manager today. There are a large number of software
products on the market that automate various mechanisms for making managerial decisions neces-
sary to achieve optimal market parameters for the management object.

So, what is decision-making? Decision-making is the foundation of management. Decision-
making is the process of making choices by identifying a decision, gathering information, and as-
sessing alternative resolutions. Development and decision-making is a creative process in the activi-
ties of a leader at any level, including:

edevelopment and goal setting;

estudying a problem based on the information received;
eselection and justification of performance criteria;
eselection and formulation of the optimal solution;
emaking decisions;
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e specification of the solution for its performers.

Well, information technology makes it possible to quickly complete these steps, increase the
efficiency and quality of information necessary for making managerial decisions, on which, in turn,
their quality and effectiveness directly depend. Depending on the purpose and the possibilities pro-
vided to the user, three types of information technologies for decision support can be distinguished.

Information technologies for decision-making

\ 4

Automated expert assessment svstems

v

<«

Expert systems (ES) Decision support systems (DSS)

Figure 1 - Information technologies for decision-making

An expert system is defined as an interactive and reliable computer-based decision-making
system, which uses both facts and heuristics to solve complex decision-making problems. It’s con-
sidered at the highest level of human intelligence and expertise. It is a computer application which
solves the most complex issues in a specific domain. The expert system can resolve many issues
which generally would require a human expert. It’s based on knowledge acquired from an expert. It
is also capable of expressing and reasoning about some domain of knowledge. Expert systems were
the predecessor of the current day artificial intelligence, deep learning and machine learning sys-
tems.

For example: FINEVA -an expert system for financial analysis of firms. The complete meth-
odology for knowledge acquisition and representation in the field of financial analysis is imple-
mented in the system called FINEVA (FINancial EVAluation) . The FINEVA system is a multi-
criteria knowledge-based decision support system for the assessment of corporate performance and
viability. In addition, INVEX - an expert system in the field of investment management. Capital
investment - deciding which product or business to support - is a very important business issue, be-
cause it is largely irreversible, usually involves long-term decisions, and affects the nature and the
structure of the business. The INVEX expert system helps the project analyst and investment deci-
sion-maker to determine whether a project is acceptable and, if it is, whether it is the best alterna-
tive, and to calculate the extent of the decision sensitivity to certain critical assumptions.

A decision support system (DSS) is a computerized program used to support determinations,
judgments, and courses of action in an organization or a business. A DSS sifts through and analyzes
massive amounts of data, compiling comprehensive information that can be used to solve problems
and in decision-making.The DSS can be employed by operations management and other planning
departments in an organization to compile information and data and to synthesize it into actionable
intelligence. In fact, these systems are primarily used by mid- to upper-level management.

For example, a DSS may be used to project a company's revenue over the upcoming six
months based on new assumptions about product sales. Due to a large number of factors that sur-
round projected revenue figures, this is not a straightforward calculation that can be done manually.
However, a DSS can integrate all the multiple variables and generate an outcome and alternate out-
comes, all based on the company's past product sales data and current variables.

Automated expert assessment systems are designed to automate complex expert procedures
and increase the efficiency of using highly qualified specialists as experts in developing manage-
ment decisions. The main task of automated expert assessment systems is to solve complex man-
agement problems based on reliable, professionally processed and correctly applied information.
Information systems allow to:
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Ensure the timely adoption of management decisions

S

make informed decisions through the rapid collection, transmission and processing of infor-

make decisions agreed upon at various levels of management and in various structural

A4

increase management efficiency by quickly obtaining information from a single

provide complete well-structured information, which should allow improving the economic

Figure 2 - Automated expert assessment systems

Information technology decision support can be used at any level of management. They allow
you to strengthen the analytical capabilities of a person in decision-making processes, which are
understood as the composition and sequence of procedures leading to the solution of problems of
the organization in combination with methods for the development and analysis of alternatives. De-
spite the fact that information support for the development, adoption and implementation of gov-
ernment decisions is an important part of the decision-making process, one should not exaggerate
the role of computer technology. The role of modern technologies consists only in storing, pro-
cessing and promptly issuing information necessary for making a decision through the use of new
means of collecting, transmitting and converting information, which makes it possible to optimize
and rationalize the management function.
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Backapy memiMaepinie aknaparTbiK TEXHOJIOTHSAIAPAbI KOJAAHY

Anparna. Maxkana «backapy miemiMaepiHe aKmaparThK TEXHOJOTHSUIAPABl KOJIAHY»
TaKbIpbIObIHIA JKa3bulraH. Makanazna menriM KaObuigayFa apHaJIFaH aKmapaTThlK TEXHOJIOTHS-
JapJbIH cUNaTTaMasapbl OasHAaNaabl )KOHE CUTIATTANA b, MISNIM KaOblqayFa apHalFad akmapar-
TBIK TEXHOJOTHSHBIH TYpJepl Typaibl TYCIHIK Oepiieni, COHbIMEH Karap Oaraapiamainap]iblH
MpoLIecTepl cUMmarTaiaabl. Makana KaiblH OKbIpMaHAapFa apHajFaH, KapXbIrepjep MEH MEHel-
KepJiep YILIIH KbI3bIKThI 00JIaIbl.

Kinar ce3gep: MeHemKMEHT, IIenriM KaOblUigay, akmapaTThl TEXHOJOTHsIap, capamTaMa
XKy#Heci, capanTaMaHblH aBTOMATTaHIBIPBUTFaH KYHeC, MenrmMaep Il Koaay xKyiect
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IIpumeHenne HHPOPMANMOHHBIX TEXHOJIOTUH B NIPUHATHHN YIPABJIEeHYECKUX pelIeHu il
AHHoOTanusi: B ctaThe BBIIENSAIOTCS M ONMCHIBAIOTCS XapaKTepHble OCOOCHHOCTH HH(Op-
MAIMOHHBIX TEXHOJOTMH JUIsl TPUHATHS PpEHICHUH, aaeTcss 0030p O BUAAX WH(POPMALMOHHBIX
TEXHOJIOTUHM [UIsl TPUHSATHUS DPELIEHUM, a TaKKe PACKPBIBAIOTCS MPOLECChl PAabOTHI MPOTPaMM.
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MARKETING TECHNOLOGIES IN THE DIGITAL WORLD

Abstract: The article presents the main concept of the impact of information technologies on the de-
velopment of trade services. The main trends in the development of marketing activities in the trading service
are identified. The directions of innovative development of marketing activities in the trading service are de-
fined.

Keywords: innovation, information technology, marketing, trade.

Marketing technologies are a set of techniques, methods of action and decision making that
determine the company's activity in managing its position in the market, in choosing and achieving
by the company its main goals. In the course of applying marketing technologies, they allow the
company to achieve profitability and efficiency in the market through planning, organizing work,
analyzing and monitoring the results of the company's market activity, its competitors and the mar-
ket situation.

Marketing technologies are currently very numerous, but usually five main marketing tech-
nologies are distinguished: segmentation, goal setting (goal setting), positioning, analysis and fore-
casting. Segmentation as a marketing technology involves the work of dividing the market into
separate specific segments for research and study of consumer demand, consumer attitudes to cer-
tain products. Targeting (goal-setting) as a marketing technology allows you to select the target au-
dience for certain parameters of a specific product of a company for which this or that advertise-
ment of this product is designed from the total number of consumers.

Positioning is a marketing technology that allows a company’s product using certain tools to
take a more advantageous position in the market than the position of products of competing compa-
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nies. Analysis (including sales analysis) is a marketing technology that includes activities to re-
search and study the market of goods and services, the availability and levels of demand for certain
products, goods, services, studying the dynamics of price policy in the market, obtaining data and
determining the attitude of consumers to certain types of goods in order to increase demand for
company goods.

Forecasting is one of the most important marketing technologies and represents techniques
and methods of conducting marketing research in order to assess the prospects of the market, the
possibilities for its development, tracking price dynamics and trends in their forecasting period.
Forecasting is short-term, medium-term and long-term. Thus, the marketing technologies used by
the company allow it to work in a correctly defined market segment, provide a high level of sales to
a specific target category of consumers, whose needs and preferences are thoroughly and thorough-
ly studied, and successfully compete with other companies by studying market development trends
and customer needs, and ultimately increase the company's profitability or capture a large part of
the market - it depends on the specific goals that the company sets for itself at certain stages of de-
velopment. These successes always show that the company applies marketing technologies that its
competitors do not own, produces a unique product or product of comparable quality, but sells it at
a lower price.

Using marketing technologies, companies can achieve profitability and efficiency in the mar-
ket by planning, organizing activities, analyzing and monitoring the results of the company’s work
in the market.

Traditional marketing technologies are (please see Figure 1):

Bhibitions& .‘.
T Traditional Product
Conferences Marketing |
W‘w G s
- N
W , Magazines Cold

Figure 1 - Traditional marketing technologies

Segmentation consists in dividing the market into distinct segments to study consumer behav-
ior.

Setting goals or targeting allows you to select the target audience from the total number of
consumers according to certain parameters, which will be provided to the company's products and
to which advertising will be directed.

The analysis includes activities to research and study the market of goods and services, the
availability and levels of demand for certain goods or services, the study of prices in dynamics, con-
sumer attitudes to the company, certain products.

The most important marketing technology is forecasting, which is a method of conducting
market research to assess the prospects of the market, its development opportunities, as well as
monitoring the dynamics of prices and trends.

Prediction is of three types:

short-term (up to 1 year);
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medium-term (1-3 years);

long-term (3-5 years).

Most marketers use classic marketing technologies as part of the 4P complex (please see Fig-
Marketing Mix 4Ps

ure 2):
Product - . Place

TARGET

Figure 2 — Marketing Mix 4 Ps

Marketing technologies are methods of promoting goods on the market, as well as ways to in-
crease sales. Constantly changing consumer needs, the advent of information technology and inno-
vation are forcing companies to seek new marketing technologies.

Network marketing or multi-level marketing (MLM, MultiLevel Marketing) is a means of ef-
fectively promoting products on the market and selling them through a network of dealers (distribu-
tors). This is a direct selling concept, so the cost of production is much lower than that of retailers,
since there are no extra charges. Network members receive a reward for each product sold and for
each attracted new distributor.

Merchandising is a competent display of goods on the shelves of outlets, which allows you to
attract consumers and increase sales. The main condition is that the product must lie on a shelf at
arm's length, in which case buyers will be able to pay attention to it and make a positive purchase
decision. Subject to this condition, you can count on 70% of all purchases.

Product placement is a technology for covert product advertising in music videos, movies,
shows, books, video games. The main thing is that the heroes or participants use the products of
famous brands, talk about them, etc.

Event marketing is the organization of special events that are more related to image advertis-
ing. It contributes to the formation of certain associations in the minds of consumers. Special
events include various exhibitions, charity events, tastings, corporate meetings, etc.

The latest marketing technologies that allow the company to increase sales, attract new and
retain regular customers are Internet technologies. Now many companies are moving from offline
to online business or combine. Site owners want their resource to occupy the highest position in the
search results of Yandex or Google at the request of users. But search engines do not just do it. To
achieve this goal, it is necessary to make a number of complex but feasible actions for search engine
optimization, namely SEO optimization.SEO optimization is a set of measures to improve the visi-
bility of a resource in search results through the use of keywords. Keywords are those words or
phrases that Internet users enter in the search bar.

SMM (Social Media Marketing) is a popular way to promote sites. It allows you to advertise
the site on social networks using links to the resource in communities, groups and from specific us-
ers. This direction includes promotion through blogs. Popular bloggers share a link to the site in
their publications, talk about products, try them, thereby attracting an audience.
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Viral Internet marketing involves the dissemination of information by users through social
networks, instant messengers, etc. Direct marketing is a technology of one-way contact with poten-
tial customers. The target audience is sent out selling and attracting letters or messages by e-mail or
SMS.
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CapcenbaeBa A., Akbu106aeBa E.
Fouibimu skerexkmi: Omapos I'.b.
CaHjabIK dJieMaeri MApKEeTHHITIK TEXHOJI0TUsLJIap
AHJaTHa. MaKajgaJa YChIHBUIFAH HETI3r1 TYXKBIPhIMAAMachl 9Cep €Ty aKMapaTThIK TEXHOJIO-
THsUIap CaJIaChIH JIAaMBITY, cayJa-carThiK Kei3MerTep. Cayna cepBUCIHAC MApKETUHITIK KbI3METTIH
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MapkeTHHroBbIe TEXHOJIOTHMH B IM(PPOBOM MHpe

AHHoOTanusi: B cratke mpejicTaBieHa OCHOBHAs KOHLENIMS BIUSHHUS HH()OPMAIIMOHHBIX
TEXHOJIOTHH Ha Pa3BUTHUEC TOPrOBBIX YCIIYT. BrIsBII€HBEI OCHOBHBIC TCHACHUOWH Pa3BUTUA MAPKCTHUH-
TOBOM JIeATENBHOCTH B TOProBoM cepBuce. OnpeneacHsl HalpaBiIeHUs HHHOBAMOHHOTO Pa3BUTHS
MApKETUHIOBOM JIEATEIBHOCTH B TOPTOBOM CEPBHUCE.
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NCCIEJOBAHUE DOPEKTUBHOI'O ®PUHAHCUPOBAHUS ITPU BHE/IPEHUN
NHHOBAIIMOHHBIX TPOEKTOB

Annomauus. Hccreoosanue 3¢phexmusnoco uHancuposanusi npu HeOpeHuU UHHOBAYUOHHBIX NPO-
eKMOo8 HA Ce20OHAWHUL OeHb AGTAEMCsL OOHUM U3 CAMbIX AKMYATbHbIX Ucciedyemovlx mem. OOHarko, 8 Hayu-
HOU aumepamype He NpudedeHvbl KOHKpemuvie IPhekmusnvie 6U0bl UCMOYHUKOS (DUHAHCUPOSAHUS NPU
B8HEOpeHUU UHHOBAYUOHHBIX NPOEeKmOo8. Js peulenuss 0anHoU npodiemol.

1. Haiioenst u uccnedosanvl 6Ce803MONCHbIE UCTOYHUKU (DUHAHCUPOBAHUSL.
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2. Coenan KOHKpEmHbIL aHAIU3 KO 6CeM BO3MONCHBIM GUOAM QUHAHCUPOBAHUSL, MAKIICE BbISBTIEHDL
NIIOCHI U MUHYCBI KAHCO020 UCOYHUKA.

Ha ocnoge uccredosanus u ananusza KOHKpemuvix U008 urancuposanus ovliu onpeodenenvt I pex-
musHwvle 8U0bl PUHAHCUPOBAHUL.

Jlaunwtii ananuz oaem 803MONCHOCHb 8blO0PA 3P HeKMmusH020 Memood QUHAHCUPOBAHUSL 8 MOU UTU
uHoUu ompaciu.

Knwuesvie cnosa: unnosayuu, sgppexmusnoe hunancuposanue, npeonpuHuUMamenbCmeo, GeHYypHble
@onObl, K8a3U20CYOACNBEHHBIE YUPEHCOCHUS.

VHHOBaIuM SBIAIOTCS BXHEUIIMM MHCTPYMEHTOM KOHKYPEHTHOH OOpBOBI Ui OTAEIBHBIX
KOMITaHUH, KaK Ha BHYTPEHHEM, TaK U Ha MEXIYHAPOAHOM pbIHKE. [Ipu 3TOM B yCIIOBHSX yCcKOps-
IOLLErocsl HayYHO-TEXHUYECKOT0 MPOrpecca pean3alysi MHHOBAMOHHBIX [TPOEKTOB SIBIIAETCS IS
KOMIIAaHUI HE TOJIbKO HEOOXOIMMBIM YCJIOBHEM [UIsl PAa3BUTHUS, HO U UCTOYHHKOM IOBBIIIEHHBIX
PHUCKOB, KOTOPbIE IPUCYILI UHHOBALIUSIM.

Ponb ¢unHancMpoBaHUA A1 MOIICPKKU CTPATErwii KOMIIAHUU 10 BHEAPEHHUIO HOBBIX MPO-
JTYKTOB U IPOLIECCOB B SKOHOMMKE JIaBHO MPU3HAHBI B KAUECTBE KIIIOYa.

BrniepBbie TeopeTryecku BOpoc HHHOBAIMM OblT koMIiekcHo u3ydeH W. lymnerepom B pa-
6ote «Teopus sxoHOMHUYeckoro passutus». W.1llymmnerep ykaszan pemaromniyto poib 6aHKOB B CTH-
MYJMPOBAHUN PKOHOMUYECKOTO POCTa M MHHOBAIIMU, a TAKXKE BBISBICHUE U (PUHAHCHPOBAHHE HO-
BBIX MHBECTHUIMI B MPOU3BOJCTBO. OH TaKke MOAYEPKHYJ pa3Iudus MEXAy cTpaHamH Onaromaps
OpraHu3aly UX OAaHKOBCKOH M KpenuTHOH cucteMbl. OCOOCHHO /sl HeOONMbIUX GUPM U IPYTUX
OpraHu3alyii, 1Jig KOTOPBIX KpeauT OblT BHIOpaH B KaYeCTBE OTHPABHON TOYKHU JJISi BBEICHUS MH-
HoBauuii. Kpenut paboTaer B kauecTBe KOMaH/IbI ISl 9KOHOMUYECKON CHCTEMBI, YTOOBI IPUCIIOCO-
OUTD LIETN MPEIIECTBEHHUKOB, U TIO3TOMY Pa3BUTHE MOXKET U3MEHUThCs. [103ke nHHOBaMK ObLITH
B OCHOBHOM CBSI3aHBI C KPYITHOMACIITAaOHBIMH (pUpMaMH U uX uHuIHatuBamu. Cuna 3tux gupm B
HaKOIJICHUH Pe3epBa U HANpPsIMYIO MOJIy4aTh JOCTYI K PbIHKAM KaluTalla UX MOTPEeOHOCTH B Kpe-
nute. [lpu3HaHue Ba)KHOCTM WHHOBAIMOHHOM N€ATENbHOCTH NPHUBEIO K pa3paboTKe MOJUTHKU
HaIpPaBJIATh U CTUMYJIMPOBATh IPOU3BOICTBEHHBIN CEKTOD.

Benen 3a lllymnerepom npoGiemaTrika UHHOBAIIMN B 1I€JIOM U OTJIETBHBIE €€ CTOPOHBI OBLITH
paccmotpensl B pabotax H. KonnparseBa, M.IToprepa, [.Menbmia, A. Knsitnkaexrta, K. ®pumena,
JIx. Knapka u JI. Cyitre [1].

Llenbto HayyHOM CTaThU SBISETCS HccieloBaHHE YPPEKTUBHOIO (UHAHCHUPOBAHUS MpPU
BHEJPEHUH MHHOBAIIMOHHBIX MPOEKTOB, a TaKXXe pa3paboTKa KOHCYJIbTAIIMOHHOM CXEMBbl, KOTOpas
M03BOJISET BBIOpaTh Hanbosee ynoOHble ycaoBUs (PMHAHCUPOBAHUS B TOM MIJIM MHOM OTpPaCIIH.

Jlig peanuzanny yKa3aHHOM 1€ ObUTH IOCTaBJIEHBI CIEAYIOIINE 3aJaUH

- UCCIeoBaTh BCE BO3MOKHBIE BHJIbI MCTOUYHUKOB (PMHAHCHPOBAHUS INPH BHEAPEHUHU HHHO-
BallMOHHBIX POEKTOB;

- Ha OCHOBE CpaBHHUTEIBHOIO aHAJIM3a Pa3IMYHBIX HMCTOYHHKOB (PMHAHCUPOBAHMS BBISBUTH
UX KJIIOUEBbIE XapaKTePUCTUKU;

- Ha OCHOBE pe3yJbTaTOB MCCIEIOBAHHUS WHHOBAIMOHHBIX INPOEKTOB pa3paboTaTh KOHCYIb-
TalMOHHYIO CXEMY.

OObexToM HccnenoBanust spnsierca 3(pQexTuBHOe (UHAHCUPOBAHHE MHHOBAIIMOHHOMN nes-
TEJIBHOCTH.

OTnuuuTeNbHOM OCOOEHHOCTHIO COBPEMEHHHOI'O MPEANPHUHUMATENbCTBA SIBISETCS  €ro
MHOBAIIMOHHAs (YHKIMS, crocoOcTBYyromas obOecredeHrne KOHKYPEHTOCIIOCOOHOCTH TOBAapoB H
yCIYT KaK Ha HaIlMOHAJILHOM, TaK U B MEPOBOM pBIHKax [2].

Jnst ananmm3a 3¢ exTHBHOrO (UHAHCHPOBAHUS WHHOBAIIMOHHBIX TPOEKTOB OBUIM B3SITHI
Ka3aXCTaHCKUE KBAa3UTOCYIapCTBEHHbBIE YUpEXkIeHUs, 0aHKM BTOPOTO YPOBHS, YaCTHbIC BEHUYpPHbBIE
(hoHIBI.

IlepBbIM OOBEKTOM HCCIEIOBaHMS SIBJISETCS KBAa3MIOCyIapCTBEHHOE yupexaeHue DoHx
pa3BuTHs npeanpuHuMaTenbeTBa «lamy». Jlns mamoro u cpenHero 6u3Heca ObLIM BHIOpAHBI JIBE
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MpOrpamMMbl JUIsl HAUMHAIONIMX NpeanpuHuMatencii: «Endex» u «/lamy MUKpo», 1enbi0 KOTOPBIX
ABJISICTCS AKTUBHAS POJIb B PEAIN3aL[M1 KOMIUIEKCHBIX U 3((EKTUBHBIX HHCTPYMEHTOB MOACPIKKH.
[IpuBeneHs! KIIOUEBbIE MHIAMKATOPHI s BBIOOpa 3((eKTuBHOr0 (pUHAHCHPOBAHUS MO JIAH-
HBIM IIPOTrpaMMam.
[Trocamu st mporpammbl «EHOek» 1 «Jlamy MUKPO» SIBISIFOTCSI:
1) o6nacte uHAHCHPOBaHKS O€3 OTPACIEBOI0 OrPaHHUYCHHS,
2) B nporpamme «EHOex» HamOosiee HU3Kas MPOLICHTHAs CTaBKa KPEAMTOBaHHS HE Oojee
6% TOHOBHIX;
3) mporpamMMoii MOT'YT BOCIIOJIb30BaThCSI BCE KATETOPHU HACCIICHHS.
K MuHycam B JaHHOM ITporpaMme MOKHO OTHECTH:
1) ;uMTenbHBIC CPOKH OJJOOPCHHUS 3asIBOK;
2) B mporpamme «Jlamy MHUKpo» BBICOKasi MPOIICHTHAsI CTaBKa KPEIUTOBaHUs — He Oolee
30% roaoBBbIX.
W3 naHHBIX mporpaMM BHJIHO, YTO B IpuoputeTe nporpamMmma «EHOeKk».

10
5

"EHOex" "Jamy MHEpO"

o 2 N W s

. % cTaBKa
"EnGex" " ITaMy MHEpO" B Cpox

Pucynox 1 - Cpasnenue cpokos u npoyeHmuvix Cmagox Kpeoumo8anus npocpammbl

BTopbiM 00BEKTOM HCCNEAOBaHUS SBISIOTCSA CPEACTBa Ui (DMHAHCHUPOBAHUS M3 MEXKIyHa-
ponHoro psiHka EBponeiickoro 6anka pexoHcTpykuuu U pa3Butus (naiee EBPP). Ilo pesynbratam
npoBefeHHOro uccneaoBanus, EBPP sBnsercs kpymHeWIuM WHBECTOPOM, M TIOMUMO BBIICTICHUS
CBOMX CpEACTB IIPUBJIEKAET 3HAYUTENbHbIE OOBEMBl NPSIMBIX HWHOCTPAHHBIX HWHBEC-TUIHM.
[IpeumymectBom EBPP oT ocTaibHBIX MeXIyHApPOIHBIX MCTOYHUKOB (PUHAHCHUPOBAHUS SIBISETCS
TO, YTO OH BKJIQJ[bIBAET KAIllUTaJl B YACTHBIE MPENNPHUATHS COBMECTHO CO CBOMMH KOMMEPUYECKUMHU
naptHepamu. HepocratkoMm sBisieTcst ObICTpOE MoTralieHue Kpeaura.

Tperuit o6bexT uccnenoanus — 6ank Broporo ypoBHa AO "bankllentpKpenut". Jlanubrit
0aHK UMeeT MPEUMYIIECTBEHHBIE TUIIOCHI:

1) obmacth puHAHCHPOBAHUS O€3 OTPACICBOTO OrPAHUYCHUS;

2) He BBICOKas TIPOIICHTHAs CTaBKa KpeautoBaHus — 14 %;

Takxe, IMEET U MUHYCBI:

1) monp30BaTENSIMU SBJISIOTCS CYOBEKThI MUKPO, MAJIOTO U CPETHETO MPEANPUHUMATEIILCTBA,

2) IUTATENbHBIC CPOKHU 0I00pEHHS 3asBOK.

Hammonanwsnas nanara npeanpunuMateneid PK «Artameken» mpeacTaBiseT HHTEPEChl Majo-
ro, CpeJHero M KPYyMHOro OM3HEca, OXBaThiBasi CBOEH MEATEIbHOCTHIO Bce cdepbl Mpeanpu-
HUMATEeIbCTBA, BKIOYAs BHYTPEHHIOI M BHELIHIOIO TOProBio. B Tabnuile npuBeneHsl Haubosee
s dexTuBHBIC YCIOBUS 7151 PUHAHCHPOBAHUS.

Taxoke, MccaenoBaHbl BHICOKOJIOXOIHBIC, HO OY€Hb PHUCKOBAHHBIC MCTOYHUKU (PHHAHCHPO-
BaHus: BeHuypHbIe GoHabl. Benuypusie ¢onasr (Venture funds) uHBECTHPYIOT IpEUMYIIIECTBEHHO
B KOMITAHUM HA PaHHEH cTaJuu pa3BUTHS, 00a1atoye O0IbIINM MOTEHIIMAJIOM POCTa.
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BriBoabI

[To pe3ynbTaTtaM IpOBEAECHHOTO UCCIIEIOBAHUS BBIICHUIOCH, YTO MPEUMYIIECTBEHHOE (hHHAH-
CHUpOBaHWE MHHOBAIIMOHHOTO MpoekTta B Kazaxcrane Hambonee 3(pPeKTOBHO OCYIIECTBISETCS 3a
cdyeT OAHKOBCKOTO W KBa3UTOCYJAapCTBEHHOro KpeautoBaHus. duHaHCUpOBaHUE COOCTBEHHBIMU
CWJIaMU WJIM 3@ CYET IOMCKa Ha PbIHKE HOBBIX NAPTHEPOB (AKIIMOHEPOB) SABISAIOTCS CIEAYIOLIUMU
[0 TOMYJAPHOCTU criocobamu (UHAHCUPOBAHUS MPOEKTOB. HamMeHbIIy0 MOMyNSIpHOCTh Cpeau
PECTIOH/IEHTOB UMEIOT BEHUYpHbIE (POH/IBI U OM3HEC-aHTEeNbl, TAK KaK J1aHHbIE UICTOUHUKHU SBISIFOTCS
OYEHb PUCKOBAHHBIMH.

Takum oOpazom B KazaxcTane Ha pbIHKE MPSIMBIX MHBECTHLIMN B MHHOBALIMM HAOIIOAAETCS
JIOCTATOYHO HU3Kas aKTUBHOCTb, KOTOpPAasi COOTBETCTBYET HEBBICOKOMY YPOBHIO 3PEJIOCTH PBIHKA,
YTO CBSI3aHO C BIMSHHEM MHOXXECTBA BHYTPEHHUX M BHEUTHUX (PaKTOPOB.
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Cepemer H.B.
Forabivu xerexminepi: Omaposa A Ill., Aimmikanosa JI.M.
NHHOBaUMAIBIK K00aJIapAbl JKy3ere acbIpy Ke3iHaeri THIMAI KapKbLIaHABIPYbI 3epTTEY

Anparna. VMHHOBanMsIbIK sk00anap/ibl icKke achlpydarbl THIMII Kap KbUIAHABIPYJIbl 3€pTTECY
Ka3ipri Ke3Jeri 3epTTey MaHbI3Abl TaKbIPHIOTAPBIHBIH Oipi 00BN TaObLIaAbl. Anaija, FbUIBIMU
onebuerTep/ie MHHOBAIMUIBIK KoOanmapJbl iCKe achIpyAbl Kap>KbUIAHABIPYJBIH HAKThl THIMJI
TYpJIEpi KapacThIpbliIMaraH. byl MoceseH1 menry yuris:

1. Kapkplman1eIpy/iblH OapiiblK MyMKiH K©3/1epi TaObUIIbI )KOHE 3epTTeNl;

2. KapxblnanaplpyabiH 0apiblK MYMKIH TypJepiHe HaKThl TaJJay >Kacajblll, COHBIMEH KaTap
op KO3iH *aFbIM/Ibl )KOHE KEMIIUIIK TYCTaphl aHBIKTAJIbI.

KapxblmanaplpyiblH HAaKThl TYPJIEPIH 3€pTT€y MEH Tajjay Heri3iHAe KapKbLJIaHIbIPYAbIH
TUIMJ1 TYpJiepi aHBIKTAJIbI.

byn Tanpay OGenrini Oip canana KapKbUIaHABIPYABIH THUIMII SICIH TaHAayFa MYMKIHJIK
oepeni.

Kint ce3nep: wHHOBammsiap, THIMAI Kap>KbUIAHABIPY, KOCIMKEPIIK, BEHUYPJBIK KOpJap,
KBa3MMEMJIEKETTIK MEKEeMeIIep.

Seremet N.B.
Scientific superviser: Omarova A.Sh., Alimzhanova L.M.
Study on effective financing in the implementation of innovative projects

Abstract. The research of effective financing in the implementation of innovative projects to-
day is one of the most relevant research topics. However, the scientific literature does not provide
specific effective types of funding sources for the implementation of innovative projects. To solve
this problem:

1. Found and investigated all possible sources of financing.

2. A specific analysis is made of all possible types of financing, pluses and minuses of each
source are also identified.
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Based on research and analysis of specific types of financing, effective types of financing
were identified.

This analysis makes it possible to choose an effective method of financing in a particular in-
dustry.

Key words: innovation, effective financing, entrepreneurship, venture capital funds, quasi-
state institutions.

Caenenust 00 aBTopax:

Owmaposa Aiiryas HlamuiaeBna, DBA, acconumpoBanHubiii npodeccop kadeapbl DKOHO-
Muka 1 busnec MexxayHapoiHOTO yHUBEpCUTETa HH()OPMAITMOHHBIX TEXHOJIOTHH.

AnumekanoBa Jlaypa MyparoBHa, KaHIUIaT TEXHUYECKUX HAyK, aCCOLIMMPOBAHHBINA IPO-
deccop kadenpbl HHPOPMALMOHHBIE CHUCTEMBI MEXAYHApOIHOTO YHHMBEpPCHTETa HH(OpMa-
LIMOHHBIX TEXHOJIOTHUM.

Cepemer Ha3zus Boaarkpi3bl, maructpant kadenpbl JkoHomuka u busnHec MexnyHa-
POIHOTO YHUBEpcUTETa HHPOPMAITMOHHBIX TEXHOIOTHA.

YK 378

CagemoBa A.
MexnyHapoaHbIN YHUBEPCUTET HH(DOPMALIMOHHBIX TEXHOJIOTUN
Anmartsl, Kazaxcran
Hayunsiii pyxkoBonurens: Ackapos /1. T.

JUT'UTAIN3ALIUA OBPA3OBAHUS: TPOBJIEMBI U ITEPCITIEKTUBbBI

Armomauuﬂ. B cmamoe paccmampueaemcs poJlo duzumaﬂusauuu KaK Kuo4esoll meH()eHuuu paseu-
musi 06pA308aHUSL 8 BUPMYATUUPYIOUEMCSL 0bwecmee U poib «0opazosanus 2.0» Kax co8pemMeHHOU Mooelu
06pa§0661H1/l}1. KOM.MyHuKamM@HbZe ceolicmed COBPEMEHHDBIX uH¢OpMaI4u0HHle MeXHON02UU NO360.I5I10M
npubausumsca Kk udeam 6ed 2.0 6 obpazosamenbHOM KOHMeKCme U co30amb NPeOnoChlIKU OJis pa36Umus
Mooenu 06pa306aHuﬂ, nocmpoeHHoﬁ HA SKCNEepmMHOM 3HAHUU, KpeamUeHoCmu, URmepakmueHocmu u onepa-
mueHocmu.

Knioueswie cnosa: oueumanuszayus, International Federation of Robotics (IFR), mastery learning.

Jururanuzamnus Wik nepeBoj; nHbopMmauu B MUGPoBYy0 GopMy OKa3bIBalOT Oojiee CyIie-
CTBEHHOE BJIMSHUE HA SKOHOMHKY B I1€JIOM, a TaK)Ke Ha OM3HEC-MOJIeIM MHOTHX €€ OTpacieil, uem
3TO MOKET TOKa3aTbes OoabmuHCTBY Jroaei. K 2018 r. mo omnenke International Federation of Ro-
botics (IFR), urcno npombInieHHBIX poOOTOB BO BceM MHUpe BbIpocio A0 1,3 muH. B Ommxkaiimme
15 neT mpuMepHO MOJIOBHHA HBIHEIIHUX pabouuXx MECT B cTpaHax EBpocoro3a moaBeprHeTcs aBTo-
MaTtu3anuu. OJTHOBPEMEHHO C 3TUM BO3HMKHET MHOKECTBO pabOYUX MECT, KOTOpble OyAyT UMETh
MPUHIMIIUAIBHO HOBBIE XapaKTEpUCTUKHU. MexoTpacieBble KOMIETEHIIUN MPH 3TOM UTPAIOT OCO-
O6eHHyto posb. Paboune u cioyxalie J0DKHBI B 00JIbIIeH cTeNeHH JeCTBOBATh CAMOCTOSTENFHO, B
MIEPBYIO OYEPEIb ITO OTHOCUTCS K MPUHATHUIO peuieHuil. OHU TOJKHBI OpaTh OTBETCTBEHHOCTh Ha
ceOs1 3a UCTIONIHAEMBIE AEUCTBUS, OBITh TOTOBBIMH K IIOCTOSTHHOMY OOHOBJIGHUIO CBOUX 3HAHUH U HE
005TbCS HOBOTO.

OnHO U3 MIOACKUX ONMACeHMM — 3TO CTpax Mepes BCAKUM HOBIIECTBOM. B Hacrosiiiee Bpems
3TH ONACEHMs CYIIECTBEHHO BO3POCIHU. YUe€HbIE, SKCHEePThl, MOJUTHUKU MPEAYNPEKIAIOT BO BCEX
CMU u Ha MexayHapoAHBIX (opyMax, BKItoyas Takue, kKak popym B JlaBoce, 4ro B camoe Oiu-
Xaillee BpeMsi MUpP CTOJIKHETCS C MOCIEeICTBUAMU LIU(PPOBOM PEBOIOIMH: POOOTHI U KOMITBIOTEPHI
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B Onmxaiime 20 €T CMOTYT CIIPaBIISATHCS CO MHOTUMH BHIaMU paboT ropasno 3¢ dextuBHee, yem
C 3TUM CHPABJISIETCS YeJIOBEK. ThicAsuM Mpodeccuil MOryT mpocTo UCYE3HYTh, TOTAA KakK, OHU CO-
CTaBJISIIOT B HACTOSAILIEE BPEMS IJ1aBHOE COJEpKaHUE XKU3HU cpeaHero kiacca. Eme B 2013 1. B uc-
ciepoBannu Okcopackoro yausepcurera [1] coobmanocs, 4To B OyAylleM HaM He MOHaa00aTCs
TOPTOBBIE MIPEJCTABUTEIIN, IOYTATIHOHBI, MACHUKH, OyXTraiaTepsl, Ta0OPaHThI U 3JIEKTPOMOHTEPHI.
CornacHo naHHBIM KoHcanTuHroBou ¢upmsl Deloitte, B [IIBeliniapun xepTBaMu aBTOMATH3ALUH U
JTUTUTAIA3AIIN MOTYT CTaTh 110 48% paboumnx mecT [2].

B onpenenenHoii crenenn Oosee 3alIMIIEHHBIMU IIOKa MOTYT ce0Osi 4yBCTBOBATh T€, Ubs pa-
60Ta TpeOyeT TBOpUECTBA WIIM SMIATUU WIN OHA JTOJDKHA OBITH CTOJb CJIOXKHA, YTO MOKA CIIPaBUTh-
Csl ¢ HeM MallMHaM He 1OJ Cuily. B 9Toi CBsI3u MalMHaM CJI0XKHO KOHKYPHUPOBATh ¢ TAKMMHU IPO-
beccusaMu, Kak MEULIMHCKAs cecTpa, PU3UOTEPAIIEBT, aIBOKAT, JH3aiHEP, ApXUTEKTOP WM BOCIIH-
TaTellb.

JlBurarenb Takoro pa3BUTHS Iporpecca KpPOeTcs B HCKYCCTBEHHOM HHTEIIEKTe. MuHHC-
TepctBO 000poHbl CHIA oxuaaer, 4To ceTeBoe B3auMOJIEHCTBUE UCKYCCTBEHHBIX HEHPOHOB YK€ K
2020 r. mo3BOJIUT TOOUTHCS PELICHU 3a7a4 TAKOI'0 YPOBHS CJIOKHOCTH, KOTOPBIA TOCTYIIEH MO3TY
yenoBeka. OnHako ¢ pazButueM MKT nByCTOpOHHSS KOMMYHMKAlMs CTajla peajlbHOCThIO, YTO HE
MOTJIO HE CKa3aThCsl Ha 3JIEKTPOHHOM 00pa3oBaHUM. [[MCTaHIIMOHHBIE KYpChl HaYalld OTXOAUTH OT
TPaJULMOHHOMN MapaJurMbl OHOCTOPOHHEr0 OOY4YEHHsI, KOT/1a CTYAECHThl HE UMEIH BO3MOXKHOCTH
o01aTheCs ¢ mpernojaBaTesieM U ApPYyr ¢ ApyroMm. B HacTosiiee Bpemsi oHJaiH-oOpa3oBaHUE, CTaB
peaJIbHON aNbTepHATUBOM TPAJULUOHHOMY NMPOPECCUOHAIBHOMY OOpa30BaHUIO, PAa3BUBAETCS I10
JIBYM HallpaBJICHUSIM:

— MaccoBbI€ OTKPBIThIC OHJIAMH-Kypchl (Massive open online courses, vem.: offener Massen-
Online-Kurs) ot takux mpoBaiiepos, kak Coursera, Udacity, eDx, Khan Academy. IlepBas nemer-
Kasi oHJaiH-1ardopma — iversity, koropast ooObeauHseT cBbiie 1 MiTH. mosib3oBareneit [5]. Open-
CourseWorld — nemenkas mnarpopma, nognepxkuaemast komnanueir IMC AG, paspabateiBarorieit
nporpamMmel 1 perieHus s Software B cepe anekrponHoro odpaszosanus (E-Learning);

— MHOTH€ TpaJuliMoHHbIe (0(¢uaiiH) YHUBEPCUTETHI NpeiaraloT NporpaMMbl 00y4eHUs! OH-
JaiiH (3TO HOBBIM YPOBEHB 3a0YHOTI0 00y4eHHUs ). Yalle Bcero B HEMELKOS3bIYHONW CETH BCTPEYaroT-
cs mpeasiokeHust ot Fernuniversitit in Hagen. MiHTepecHble PeIyioRKEHHs B CETH MOKHO HAWTH OT
Virtuelle Fachhochschule (VFH), kotopas mpezacraBisier co0oii COBMECTHBIN MPOCKT CEMH BY30B
U3 1IeCTH (pesiepantbHbIX 3€Melb.

IMTo muenuro dadusr Konep, coyupeaurens, IpU3HAHHOTO KypHAIOM «Timey myummm B 2012
r. oOpa3oBareiabHbIM IpoekToM COUrsera, oHaifH-Kypchbl UMEIOT CYIIECTBEHHBIE IPEUMYIIIECTBA, B
TOM YHUCIIE:

- 3HAHUS OTKPBITHI MPAKTUYECKU BCEM, Y KOT'O €CTh KOMIBIOTEP U MOAKIIOYEHHBIH HHTEPHET
(MHOTHE KypChl O€CIIIaTHBI);

- CTYIEHTHl HMEIOT BO3MOXXHOCTb COTPYJHHMYaThb HE TOJIbKO odduailH, HO U OHJIANH;

- YHUCJIO CTYACHTOB CTOJIb BEJIMKO, YTO OHM B COCTOSIHUU CaMU MPOBEPATH 3aJaHUs APYr Y
Apyra, Korja pedb 3aXOJUT O HEMPOCTHIX 33JaHUSX TUIA HAMUCAHUS ICCE WM MHBIX TBOPYECKHX
paborax;

- Takast popma oOyuenus, kak mastery learning (1ocioBHO: 00y4eHHEe MacTEpCTBY), OKa3bIBa-
eTcst 3¢ heKkTHBHEE KIIaCCUUYECKON U 10 cBOel 3()PEeKTUBHOCTH MOXOAUT HA UHAMBHUAYAIbHOE 00Y-
yeHue [7]. B Hacrosiee Bpems riaBHas mpoOiema oHIalH-KypcoB, o MHeHuto [I.Koxep — sto
PELINTh 3a7]auy «IBYX CUTM», a UMEHHO: MPUOIN3UTh 3P PEeKTUBHOCTH OHJIAIH-00pa3oBaHus K 00-
Pa30BaHUIO «OJIMH HA OJIMHY TyTEM NepcoHanu3aiu mastery learning [7].

Hecmotps Ha Takue, Ka3ajioch Obl, paayKHbIE MEPCHEKTUBBI IUTUTATN3alUN 00pa30BaHUs B
MHpE, U B yacTHOCTH B ['epmaHuu, cneayeT Ha3BaTh psl NpoOiIeM, ¢ KOTOPBIMH CTAJIKUBAECTCS JaH-
HbIU npornecc. Bo-nepBbIX, OHIAH-KYPChl PACCUYMTAHBI HA IECSTKH THICSY JIFOAEH OJHOBPEMEHHO, U
B CBSI3U C 3TUM BEChbMa TPYAHO OLICHUTH IMOJIy4YaeMbIe 3HAHUS CTYJEHTOB. BO-BTOPBIX, BEMUK MPO-
LIEHT TeX, KTO OpocaeT oHNaitH-Kypchl - okosno 90%. [loaToMy oHmalH-mIaTdopma, mperocTaBiss
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JOCTYI K 00pa30BaHMIO JTI0OOMY YEJIOBEKY, Y KOTOPOTO €CTh MHTEPHET, HE 1aeT HUKAKUX TapaHTHH,
YTO 3TOT YEJIOBEK YeMy-HUOYIb NEHCTBUTENbHO HAyuuTCa. B-TpeThux, umeeTcs npobiema «cymnep-
npogeccopoBy, MpenoaaBaTeneld — 38e3]1 OHIARH-KYPCOB, CYIIECTBOBAHUE KOTOPBIX JOPOr0 00XO-
IUTCsl OONBIIMHCTBY YHUBEPCUTETOB. B 3TOI CBsA3M BCTaeT BONpocC, 3a4eM HAaHUMATh Ha paboTy HO-
BOT'O IPEIoiaBaTelisi U BOOOIE JIepKaTh OONBIINHCTBO COTPYIHHUKOB, €CJIM MOKHO IPOCTO BKIIFO-
4arh JEeKUUU JTydmux npogeccopos. Llupokoe nmpumMeHeHne AUTUTANIBHON TEXHUKU U 000pyA0Ba-
HUSl HEM30EeKHO OTpa)kaeTcss Ha OM3HecC-Tpoleccax COBPEMEHHON MPOMBINUIEHHOCTH WM 3KOHO-
MukH 4.0, Kak Bce Yaille TOBOPSIT, IPU STOM BO3pAcTaeT JoJisl TpyAa, 3aTpaunBaeMoro Ha o0paboTKy
uHpopManuu. ITO, B CBOIO OuYepelb, MPUBOJUT K YMEHBIICHHIO TPAJAWIIUOHHOW TPYIOBOW Aes-
TenabHOCTU. Tpy/ dyernoBeka HOCUT Bce 0oJiee TBOPUECKUN U collMaibHbIi xapaktep. Camoympasie-
HUE U caMOOpraHu3anus Ha ¢poHe 0OydyeHUs! B TeUEHHE BCEH KU3HHM — BOT 00s13aTelIbHOE TpeOoBa-
HUE K COBPEMEHHOMY 00pa30BaHHUIO.
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Hayunslii pykoBoaureab: Ackapos JI.T.
Bisim 6epyain iururaau3aumMscbl: Macesiesepi MeH 00/1alIAaFbI

AngaTna. Makanana nudpraHIbIpyIblH pei BUPTyalasl KOFaMJarbl OUTIM JaMybIHIAFbI
OacTbl OaFrbIT k0HE OULTIM Oepy/iH 3aMaHayu yirici petinae «education 2.0» pesi KapacThIPbUIAIbL.
3aMaHayu aknmapaTThIK TEXHOJIOTHSUIApJIbIH KOMMYHHKATHBTI KacueTTepi OimiM Oepy asiChIHIAFbl
Web 2.0 unesnapbiHa >KakplHIayFa *KoHE capalrTaMalblK OlIiMre, KpeaTUBTLIIKKE, UHTEPAKTHB-
TUTIKKE JKOHE JKayalThUIBIKKA HeTi3/IeNreH OuTiM Oepy MOAEIiH KYpYy/IbIH alFbIIIapTTapbliH JKacayFa
MYMKIHIIK Oepei.

Kiar ce3nep: uudpnanapipy, Xansikapaiblk podororexHuka ¢eaepanuscel (IFR), mebep-
JIKKE YHpeTy.

Sadeshova A.
Scientific superviser: Askarov D.T.
The digitalization of education: challenges and perspectives

Abstract. The article discusses the role of digitalization as a key trend in the development of
education in a virtualized society and the role of «education 2.0» as a modern model of education.
The communicative properties of modern information technologies make it possible to approach the
ideas of web 2.0 in an educational context and create preconditions for the development of a model
of education based on expert knowledge, creativity, interactivity and speed.

Keywords: Digitization, International Federation of Robotics (IFR), mastery learning.
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NHO®OPMALNMNOHHASA BJIAT'OTBOPUTEJIBHASI CUCTEMA «<ADALKOMEK>

Annomayua. B nacmoswetl pabome npeodnazaemcs uoes UHGOPMAYUOHHOU CUCTIEMbl, YelbI0 KOmOo-
potl asnsemcs obecneyerue 61a20MEOPUMENbHOU NOMOWU COYUATLHO YA38UMbIM epadicadanam PK. [Ipeona-
2aemcs UCNoab308aHue MmexHoaio2uu ONOKYelH Ol CO30aHUs NPO3PAUHOL YeCMHOU CUCMEeMbl, HA OCHOGe
Komopou 6yoym cosepuiamuvcsi Oenedichvle nepesoosl. Cucmema npedycmampusaem pagHomepHoe pacnpe-
OejieHue CpeoOCma cpedu HyHCOArWUXCS, d MAKHCEe HAOEHCHYIO 3aUUmy 8Cex XPAHUMbBIX OAHHbIX 0 MPAH3AK-
YUsIX.

Knroueswie cnosa: Blockchain, ungpopmayuonnas cucmema, Smart contract.

IIpo6aembr:

Ha maHHBIIT MOMEHT CYIIECTBYET HECKOJIBKO MPOOJIeM B pacHpeIe]ICHHH OJiar MEX]y COIH-
QJIbHO YS3BUMBIMU TPYIIIaMHU JFOJIEH, U MBI BBIICIUIN TP OCHOBHBIE:

MepBoe - 3TO ciadasi OCBEAOMIIEHHOCTh 3/IeCh COTJIACHO OmpocaM, JHUIh 88% KazaxcTaHIIEB
TOTOBBI OKa3aTh MOMOIIb, HO TOJILKO JUIIb 8% OKa3bIBAIOT €€ PETyIsIpHO, B TO BpeMs kak 81% pe-
CIIOH/ICHTOB HE OCBEIOMJICHBI MJTM OKa3bIBAIOT €€ penko, 11% He oka3pIBatOT HUKAaKOHW momorntu. To
€CTh y JIIOJIel ecTh BO3MOXKHOCTH, PECYPCHI, MaTepHallbHbIE CPEJICTBA, HO OHU HE 3HAIOT KyJa 3TO
BJIOKUTb U TJ€ UCKaTh [1];

BTOpPOE - 3TO HEPABHOMEPHOE pachpesielieHne, TO €CTh CPEAU COIUANBHO YSI3BUMBIX TOJEH
CYIIECTBYeT HepacIpeIeieHHass MaTeprabHas TIOMOIIb, TIPH KOTOPOW OJIHA YaCTh HYXTAFOIIUXCS
MOJIy4aeT B HEOOXOJUMOM KOJMYECTBE, a JIpyras 4acTh ocTaercs 0e3 okazaHHOU momomu. Ho Ha
caMoOM JIeJie JIOJDKHO OBITh CIpaBeJIMBOE pacIpeieieHHe Oyiar JijIs TOro, YTOOBI KaKIOMY ydacT-
HUKY TaHHOM COIMAIIBHO YS3BUMOM TPYMIIBI JOCTAIACh HEOOX0IMMasl eMy MaTepuaabHas TTOMOIIIb;

TPEThE - 3TO MOIIeHHNYeCTBO. CyIIECTBYET MHOKECTBO HEO(PHUITHAITBHBIX TOJIICIIBHBIX (OH-
JIOB, KOTOPBIE CO3[IaHbl CIIEIUANBHO JII OTMBIBAHUS JEHET W OOJbIlas 4acTh U3 HUX 3aHUMAETCS
cOOpOM JICHET MOCPEICTBOM COIMANIBHBIX ceTeid. [loaToMy HEeoOX0auMO pemuTh JaHHbIE TpooITe-
MBI, UCMIOJIB3Ys (DYHKITUU HAIIETO MPOEKTA.

Pemenue

Mkgur HaNCJIICHBI HAa MOIYJIAPHU3alIIO 6HaFOTBOpI/ITeHBHOﬁ JACATCIBbHOCTHU B CTpaHC U OTACIIb-
HBIX €€ pernoHax. O6ecreunM B3auMOIECHCTBHE MEXy OJarOTBOPUTEIIAMH U COMAIBLHO- HYX/1a-
forMucs uiamu. Taxoke, ¢ momomnisio TexHogorun Blockchain cucremarusupyem saddextusHoe
U TIPO3pavyHOe pacrpee/icHre CPEACTB. DTO MOCIOCOOCTBYET YCTPAHEHHIO MOIIICHHUYECTBA B Ce-
pe 6marorBoputensHocTH PK.
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Onucanue

JlaHHBIN TPOEKT MpeACTaBIIeT U3 ce0s1 THPOPMAIIMOHHYIO CUCTEMY, HalleJIeHHYI0 Ha obecrie-
YCHUC 6J'IaFOTBOpI/ITeJIBHOI7[ IMOMOIIHU CONUAJIBHO YA3BUMBIM JIFOISAM. I/ICHOHBSYSI COBPCMCHHBIC TCX-
Hosoruu Blockchain, coznmaercst mpo3paunas yecTHas cucTeMa, Ha OCHOBE KOTOPOil OyayT coBep-
maThesl JICHeXKHBIC mepeBobl. CUcTeMa MpeayCcMaTpPUBACT PaBHOMEPHOE paclpeielicHue CPeaCcTB
CpeaH HYXIAIOIINXCS, a TAKXKE HAICKHYIO 3alIUTy BCEX XPaHUMBIX JAHHBIX O TPAaH3aK-IUsIX.

3anauu npoekra:

e Tlomynsipuzanus 01aroTBOPUTENEHON AEATEIBHOCTH.

e AKTHBHOE BOBJICYCHHE B OJArOTBOPUTEIBHYIO JESITEIbHOCTh MAKCUMAIBHO ITHPOKOTO KPY-
ra rpak1aH, KOMIIaHUN ¥ OpraHU3aLni.

e (OOecreyeHNE B3aUMOJICHCTBUS MEKIY OJIarOTBOPUTEIISIMU M COIIMATBHO-HY K TAFOIIIMMUCS
rpak[aHaAMH.

e Cosznanue nmpo3padHoi U 3PPEKTUBHON CHCTEMBI paCTIPEICIICHUS CPEICTB.

e VYcrpaHeHHe MOIIEHHHYECTBA B cpepe O6marorBopurenbHocty B PK.
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NEPEXO/1A OT YCTPOACTBA K
YCTPOWCTBY, AIAHHBIE LWIKDPYIOTCA
cnanAETm BB“3AH“M PAHXWPOBAHHBIA CNNCOK
SAWMEHHAA MHDOPMALIMOHHAA [ nowerrsosans |
CETb

Xoxa pa6oThl:

Kak ykazaHo Ha pHUCYHKE BBbIII€, IOJB30BaTENb 3aXOJUT HA CalWT M IOJAET 3asBKy Ha
perucTpalnmio B CHUCTEME, HCHOJb3YysS HWHABUAYaIbHBIM naeHTHQUKauuoHHb Homep (MHWH).
JlaHHBIE MPOXOAAT UASHTU(UKAIMIO B Oa3e, MpH MOATBEPKICHUN CO3/1aeTcs Mpoduib Mojab30Ba-
TeJs, aBTOMATHUECKHU I0Ma1ast B OOLUI paHKUPOBAHHBINA CITUCOK.

bnarogestens 3aX0QUT Ha CailT, U3 paHXUPOBAHHOTO CIMCKA JIOJEH, KOTOPBIE HY)KIAIOTCS B
MTOMOIIIH, BBIOMpAET HYKHOTO MoJib3oBarens. [lanee, BbIOpaB criocod omiarel ¥ CymMMy, Ha)KHUMaeT
KHOTKY “nokepTBoBaTh’. Ha OCHOBe BceX MONYYEHHBIX CPEACTB (Ka)JIOTO COIL.YSI3BUMOTO) MbI
noyyuMm o0mryr0 cymmy. CymMma BCEX COILYA3BUMBIX OYIE€T CpPaBHUBATHCS MEXIY COOOM, ATO
HEOO0XOAUMO JIJIsl CO3JJaHHs PAaH)KUPOBAHHOTO CIUCKA. JIaHHBIN CIMCOK MOMOXKET KOHTPOJIUPOBATh
pacnpezielieHne IEHEeKHBIX CPEJICTB Ha YCMOTpEHUE caMux Onarozesteneii. YenoBek, MOTyUUBIIHMA
HauOoJIbIIee KOJMYECTBO CPEACTB, OyJIeT MEepeHANpaBiIsAThCs HIKE MO CHHUCKY, U, Ha00OpoT, Te,
KTO OOJIbllIe BCEr0 HYX/IAaI0TCSI B IOMOIIH, OyAYyT BBIBOAUTHCS B HAYAJIO CIIHCKA.

CpencTBa, oTIpaBiIeHHbIE OJlaro/iesTeNIeM MOJIb30BATENI0, 3aIePKUBAIOTCA B OaHKE J0 TOTrO
MOMEHTA, KaK I0JIb30BaTelIb HE MMOATBEPAUT TPAH3AKIUIO, TO €CTh MOJIYYUT OILIATY.

B mpoTuBHOM ciydae MpPOMCXOIUT BO3BpAT MEPEBOAa Ha cyeT Oyarofearess B TEUCHHH
HECKOJIBKUX JHEN. B 3TOM 3akirrodaercs ujies TEXHOJIOTMH CMAapT-KOHTPAKTA.

IIpu ycnemHom NoATBEPKAECHUH MOJIYYEHHbBIE CPECTBA 3aUHCIIAIOTCSA HA CUET M0JIb30BATE.
bnarogesTens mony4aer yek O MOJyYEHUHU CPEACTB MOJIb30BaTeNeM Ha nmoury. s puxcupoBanus
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(dakTa MOTBEpXKIEHUS MPOJCIAaHHON JCHEKHOW orepanmuu OyneT 3aJeliCTBOBAHA TEXHOJIOTHS
Blockchain(Smart contract). /lanHast TeXHOJIOTHS [TO3BOJHUT KaKIAOMY OJIarofesTeNio yOeIuThCs B
JIOCTOBEPHOCTH OTHPABJIEHHBIX JICHEKHBIX CPEACTB. MBI BHECEM IMOJHYIO IPO3PavyHOCTh BCEX
OTIIPABJICHHBIX JCHEKHBIX CpeAcTB. JI0O0OW kenaromuid CMOXET YBUIETb CBOE M UYyKOE
MO’KEPTBOBAHKE TMPH MOMOIIM peecTpa BceX TpaH3akuuid. Takke OyaeT myOIMKOBATHCS MOJHBIN
OTYET BCEX MOJIYYEHHBIX CPEJICTB HA IVIABHOM CTPAHHULIE.

JIMTEPATYPA
1. https://m.forbes.kz/life/view/pomosch_po_veleniyu_dush
2. Smart Contracts: The Essential Guide to Using Blockchain Smart Contracts for Cryptocurrency
Exchange //CreateSpace Independent Publishing Platform - 2016.

AdankanoB M.M., Bepaanues A.O., JIu B.J., Tacoynaros C.A.
Hayunslii pykoBogurenan: P.M. Ocnanos
«Adalkomek» aknapaTThIK KalibIpbIMIBLIBIK KYiieci

Tyiingeme. KywmbicTeiH MakcaTel Kazakcran PecmyOnuKachbIHBIH OJIEYMETTIK JKaFaaibl
Halap a3amarTapblHa KabIPBIMIBLUIBIK KOMEK KepceTy OONBIN TaObUIATBIH aKMapaTThIK JKYyie
UICSICHIH YCBIHY. AKIIa ayAapbIMIapbl SKYpri3uieTiH anan xydeHi Kypy yuiH blockchain
TEXHOJIOTUSICHIH TMalanany ycbIHbUIaAbl. JKyle KapaxaTrThl MYKTaX agaMap apacblHia OipKemnki
0oy, COHIali-aK TpaH3aKIUs Typasibl OApIIBIK ASPEKTEePIl CEHIMII KOpFayIbl KAMTaMAacChI3 €TeIi.

Tyiiin ce3aep: Blockchain, aknaparTeIk xyiie, Smart kexicimMimapT.
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Information Charity System «Adalkomek»

Abstract. The present paper proposes the idea of an information system, the purpose of which
is to provide charitable assistance to socially vulnerable members of the Republic of Kazakhstan.
The use of blockchain technology is proposed to create a transparent and fair system through which
remittances will be channelled. The system provides for equal distribution of funds to the needy, as
well as reliable protection of all stored transaction data.

Keywords: Blockchain, information system, Smart contract.
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KA3AXCTAHCKOE TEJEBUJIEHHUE B IU®POBYIO 3I1OXY

Armomauuﬂ. B cmamve npe()cmagﬂena OCHOBHAAl KOHYenyus pa3pa60m;<u KopnopamueHoco uz0aHus
8 JICaHpe cmopumeilsiune. PaCCMompeHa ucmopusl COBpeMERHOCO0 KA3adxXcnmaHCKo2co meﬂeeuéesz, a makKotce
ORUCAHBL €20 0CODEHHOCTI. Hpoaﬂaﬂwupoeaﬂa yenesas ay()umopuﬂ.

Knroueeswvie cnosa: cmopumenune, meﬂeeudeﬂue, KopnopamueHoe MSOGHMQ, uu(j)poeua’auuﬂ.

B.B. EropoB xapakTepusyeT aJbTEpHATUBHOE TEJIEBUACHUE KaK «TEJIEBU3UOHHBIC OPraHU3-
ally, CO3/IaHHbIE B COOTBETCTBHM C 3aKOHOM O CpPEACTBAaX MAacCOBOW MH(pOpMaIuu, IeiCTBYIOIINE
BHE PaMOK T'OCYJapCTBEHHBIX TEJIECETel Ha CBOCM COOCTBEHHON TEXHUYECKOW 0a3e MOATOTOBKHU U
pacnpocTpaHeHHUs MPOrpaMM WJIM Ha YCIIOBHSIX ApEH[bl €€ Y TOCyAapCTBEHHBIX TenekoMmanuid. K
HEMY MOXXHO OTHECTH, Hampumep, KabeabHOe, KOMMEPUYECKOE TEIEBUACHHE, TEIIEHOBOCTU HHDOP-
MallMOHHBIX areHTcTBY [1].

@dyHIaMEeHT CIIyTHUKOBOro TeneBuaeHus: Kasaxcrana ObLI 3aJ05K€H € MOSIBICHUEM IPOEKTa
«Kapspik» B Hagane 1990-x romoB. Jta cucTemMa MO3UIMOHUPOBANa cedsl B KayecTBe MEepBOil pec-
MyOJIMKAaHCKOM CeTH CIYTHUKOBOTO BellaHus. Peanuzanus mpoekra crnocoOCTBOBaia TOMY, YTO Ha
95% TeppuTopuu pecnyOIMKU cTala JOCTYIHA TpaHCIsALuUs TenekaHana «Kazaxcrany, cyiiecTBo-
BaBIIero B ctpane ¢ 1958 roxa.

C 2010 rona Hayayach HOBas A€Kaja pa3BUTUS Ka3aXCTAaHCKOIO TeleBUACHUS. TexHUUYeCKuid
MPOrpecc Havyall MPOHUKATh BO BCE OOJACTH KU3HU, U3MEHUJI CIIOCOOBI OOIIEHUS W OpraHU3aluu
Tpyna, GopMbl 0oOydeHHUs H JA0Cyra. ITO HE MOTJIO He OTPa3uThCS U HA TeNneBUACHHH. [ Toro,
YTOOBI YIAYUIIMTh KaYeCTBO KU3HU JIIOJIEH, MMoydaeMoil nH(OpMAallUi U peCypcoB ObLI MPUAYMaH
MpoILecc «IU(POBU3AIUI.

[Ipodeccoprr bpennen u Kpecc paccmarpuBaroT HuGPOBU3ANMIO KaK «CIOCOO PECTpPyK-
TypU3allud MHOTHX OOJacTei COIMATbHOW >KU3HHU BOKPYT HHU(PPOBOM KOMMYHUKAIIMM W Meaua-
uHppacTpykTyp» [2].

B koHTekcTe MenuacucteM nudpoBU3aIUs UTpaeT 3HAYUTENbHYIO poiib. [ludpoBusamnms Me-
Jia Mo/Ipa3yMeBaeT oJi cCO0OW MPaKTHUUECKU MOJHBIN MepeBOi TBOPUECKON AESITETbHOCTH KypHa-
JTUCTOB, METUATIPENPUITAN, MEANAOTPACTH HA «IIU(PY» B CO3/IaHUU, PACIIPOCTPAHCHUH U XpaHe-
HUU UHPOpMAIUHU KaKoro-nnbo tpaauuuonnoro CMU.

Hcropus mudpoBoro TeneBuaeHus B Mupe Oepet Hadano B 1986 roay u ynmomunaaer Nippon
Telegraph and Telephone (NTT) u MunucrepcTBo moutsl u Tenekommynukamuii (MPT) SInmonuu
[3].

B Kazaxcrane mis obecrieueHus mepexo/ia ¢ aHaJoroOBOTO TEJICBUIACHUS Ha nudpoBoe OblIa
paspaboTaHa mporpamma pa3BUTHA UppoBoro Tenepaanosemmanus Ha 2008-2015 rozpr.
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CoBpeMEHHOE Ka3aXCTaHCKOE TEJIEBUICHUE XapaKTEPU3YETCsl, B OCHOBHOM, Pa3BJIEKATEIbHON
HaIpaBJICHHOCTBIO, TaK KaK KyJIbTypa pa3BICUEHUN SBIISAETCS IVIaBHBIM OOBEKTOM 310XH. JlaHHBIN
(akT 00yCIOBJIECH TEM, UTO KYJIbTypa Pa3BICUCHUN U TEIEBUACHUE — 3TO DJIEMEHTHI KaK JyXOBHOH,
TaK ¥ MaTe€pUanbHOM CTOPOHBI KHU3HH YEJIOBEKA.

Jnist Toro, 94TOOBI PACCMOTPETH MPAKTUYECKHH aCMIEKT Ka3aXxCTaHCKOTO TEJIEBHICHHS 32 OCHO-
By ObLIT B3AT 7 TejekaHaild. B uccinenoBaHuM ObUIM MCIIOJIB30BaHbl Pa3HbIE METOABI: aHAIN3, COLIM-
QIBHBIN OMPOC, CpaBHEHUE, 00001IeHNe, paboTa ¢ UCTOPHUYESCKUMH (aKTaMHU U MPOBEJACHUE MapKe-
TUHIOBOT'O UCCIIEI0BaHMU.

B 2009-2010 roay meHTpadbHBIM 3JIEMEHTOM CETKH BEIllaHUs 7 TeJeKaHaja ObLIM HOBOCTH.
@DaKThl OCBEILAINUCH JOCTATOYHO OOBEKTHUBHO, a BEAYIIHNE HE MOAAEPKHUBAIN HU FOCYJapCTBEHHYIO,
HU ONNO3ULHMOHHYIO0 cTOpoHy. Ilomaua HOBOcTel Oblia moxoxa Ha FOX NEws, Tak kak Hocuia
HEUTpAJIbHBIN OTTEHOK.

2011 rox cuuTaet 30JI0THIM JUIsl 7 TEJEKaHaa, IIOCKOJIBKY IMPOM3OIIENT PacCBET Mepenad coo-
CTBEHHOT'0 ITPOU3BO/ICTBA.

B 2013 roxy «CenpMoii kKaHA» CeNIa yIop Ha aJlanTaluio MEXKTyYHAPOIHBIX (hOpPMATOB.

B 2015 roay 7 xaHais cran OJHUM M3 NEPBBIX KA3aXCTAHCKUX TEJIEKaHaJIOB, KOTOPBIE BBIILIH
B UHTEPHET.

B mapre 2016 roga «CeapMoil KaHam» YTOUHMII MTO3ULIMOHUPOBAHUE KAaHAJIA B KAUECTBE MC-
KIIIOYUTEIBHO Pa3BIEKATEIbHOIO. A TakKe OH U3MEHUJ BHYTPUKAHAIBHOE U BU3yallbHOE 0(OpM-
JICHHE.

CoBpeMeHHas UMUKEBask CTpaTerus 7 TejleKaHalla, Kak U KOHTEHTHAas BOIUIOLIAETCS B UJICIO
JlaBaTh Kaue€CTBEHHBIM M YHUKAJIbHBIN TEIEBU3UOHHBIN MIPOJYKT CBOEMY 3pUTEIN0. A TakKe Ha pe-
I'YJISpHON OCHOBE IOJIEP)KUBACTCS BBIXOJ M Pa3BUTHE Ka3aXCTAHCKOTO KOHTEHTAa COOCTBEHHOI'O
IIPOU3BO/JICTBA.

Hcnonb3oBanue j1000upoBaHMs B JCATEIBHOCTH 7 TeleKaHaja 3aKI4aeTcss B COTPYIHM-
yecTBe ¢ «MHUHHCTEpCTBOM MH(OpPMAIMM U OOLIECTBEHHOTO pa3BUTUs» (paHee «MUHHUCTEPCTBO
HNudopmanun 1 KOMMYHUKAILTUN).

CotpynHukH 7 TenekaHalla TOCTOSHHO M3y4aloT PHIHOK U MpelararT akTyallbHble HOBUHKH,
ananTupyroT HoBble TB-(opmaTsl, BMecTe € TeM yBa)KalOT TPaJAULIUU M 00bIUal Ka3aXxCKOro HapoJa
U UX MEHTAJIUTET. DTO MO3BOJISIET COXPAHATh CAMOOBITHOCTh M KYJIBTYpPHOE HAacleaAne B IPOEKTax B
COBPEMEHHOM YIIaKOBKE.

[To pesynbraTram ompoca okosio 90% Qoxyc-rpynmbl ObITH 3HAKOMBI KaK C KOMIAaHUEH 7 Te-
JIeKaHaJl, TaK ¥ C €€ KOHTEHTOM.

Tonbko 58% Qokyc-rpynnbl OLEHWIN KOHTEHT 7 TeJeKaHala Ha OLEHKY «OTJIIMYHO» WIH
«xopomwmo». ITpu sTom ormeTnnu, uto pansiie B 2015-2016 roxy cMoTpenu e€ro yaie, MOCKOJIBKY
camH repeiayu ObuIM pa3HOOOpa3Hee U MHTEpECHEE.

Kak mnanmee, Tak u 6osee cTapiiee NOKOJICHHWE MPAKTUYECKU €JMHOTIACHO OTBETHIIH, YTO
JO0ST KOMEIMHHBIE CUTKOMBI COOCTBEHHOTO NMPOU3BO/ICTBA HA KA3aXCKOM SI3BIKE.

Brusicuunocs, uro kputnueckue 80% (okyc-rpynibsl HUKOTAa He TOCEIald U He 3HAKOMBI C
COLIMAJIbHBIMU CETSIMH TeJIeKaHala.

Jlnist Toro, 4TOOBI BRIBECTH UMMJIK TeJeKaHajla Ha HOBBI YPOBEHb OBLJIO MPUHATO pEIIEHUE O
CO3/IaHUU KHUTH B JKaHPE CTOPUTEIUTUHT.

Van Laer o603Havan CTOPUTEIIMHT KaK «BE3JIECYIIYI0 YaCTh COLMAIBHOM KU3HU YEJIOBEKA C
T€X MOp, KaK JIF0JIU CMOTJIM OCMBICIIEHHO 00IIAThCs APYT ¢ Apyrom» [4].

Ettl-Huber yrounsier, uto «0Onarogapsi CBOei yHUKAIBHOCTH KaXKAasi HCTOPUS MOTEHIMAIBEHO
OKa3bIBaeT BIUATENBHOE U BJIOXHOBIISIIONIEE Bo3/eiicTBre. TeM He MeHee, Bce OHU UMEIOT OO0IIyIo
HACTPOUKY C TOYKHU 3pEHUsI CTPYKTYpBI» [5].

CoBMECTHO ¢ IPOrpaMMHBIM JUPEKTOPOM U IO COBMECTUTEILCTBY YIPABISAIOLUIMM IO TOCY-
JTapCTBEHHBIM CTPYKTypaM baxbIT AnbIercoBOW CMOTJIM COCTaBUTh TAONUIly TeX JIOAEH, KOTOpbIe
Han0oJiee aKTUBHO OTPAXKEHBI B UCTOPUH 7 TeJleKaHala U PELIMIIN B3ATh Y HUX UHTEPBbIO.
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Jnist Toro, 4ToOBl pa3HOOOPa3UTh KOHTEHT Hallleil KHUTH ObUIO MPUHSATO pelIeHHe O Mocere-
HUHM IJIaBHOTO o¢uca B I. AcTaHe, I/ie HAC MO3HAKOMMIIIN C KaHAJIOM C TEXHUYECKOW TOYKH 3PEHHS,
a TaK)Ke Mbl Y3HAJIA UEPAPXUIO COTPYTHUKOB.
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NonyJAPHOCTDb UICKYCCTBEHHOI'O HHTEJIJIEKTA B MACC-MEJIHA:
MEYTAIOT JIM POBOTBI O ITPO®ECCHUH KYPHAJIUCTA

Annomayua: B smoil cmamve npedcmasiiena NORLIMKA OnpedeseHusi Mecma UCKYCCMBEHHO20 UH-
MeneKma 8 cpedCmeax MAccosblx KOMMYHUKayuil. Pazouparomcs 0CHOBHbIE yelu aneopummos UCKYCChi-
B8EHH020 UHMEIeKMA U NPUBeOeHbl NpuMepsbl UX UCHOAb308aHUA. Takdce O0amvbl npeumywecmsda u Heoo-
cmamku OYHKYull UCKyccmeeHHo20 unmennekma. Llenvio Oannoii pabomvl s611emcs YCMAHO8IeHUEe 803-
MONCHOCIU 3AMEHBL HCYPHATUCTOB UCKYCCMBEHHbIM UHMELIEKMOM.

Knrouesvle cnosa: uckyccmeennwlii unmenniekm, pooomwl, sicyprarucm, CMU, uckyccmeennwlil un-
mennexm ¢ CMU, nosocmu.

HckyccTBEHHBIN MHTEUIEKT — COBEPIIEHHO HOBOE SIBJICHHE B cepe Meaua-KOMMYHUKALUH.
C yBenuyeHHeM ypOBHS TEXHHYECKOTO Pa3BUTHs OOILIECTBA pacTeT M KOJMYECTBO HOBOCTHBIX, B
YaCTHOCTH, MHTEPHET M3JIaHUH. DTO U MPUBOJUT K HEOOXOAUMOCTH B HCIIOJIb30BAaHUH TEXHOJIOTHIA
C MPUMEHEHUEM HMHTEJUICKTYAJIbHBIX CHUCTEM, KOTOPbIE MOTYT BBINOJHITH TBOpUECKHE (DYHKIIUH,
paHHee JIOCTYIHBIE TOJIBKO YEJIOBEKY. JTO, HallpUMep, NePCOHAJIbHBIE PEKOMEHAIMH, [TOMOIb B
pPEIaKTHPOBAHUU HOBOCTEH (IIpOBEpKa JOCTOBEPHOCTH (PAKTOB U OMTUMMU3ALMS HOBOCTHOTO MOTO-
Ka) ¥ JJaXke co3JaHue Lenblx craTeil. Tak Kakue mMacc-menna akTUBHO HCIIOJIb3YIOT BO3MOXK-HOCTH
HCKYCCTBEHHOTO MHTEIUIEKTa U CMOTYT JIM «yYMHBIE MAallIMHbD) 3aMEHUTb JKYPHAIIUCTOB?

Awmepukanckas razera The Washington Post B 2016 roay Baeapuiaa pobora Heliograf s
OCBEIIECHUS CIOPTUBHBIX MepornpusaTuidl. Ho yxe ckopo poOOT Hauan reHepupoBaTh MaTepHalbl U
npo npesuaentckue Beioopsl B CIITA. Heliograf 3a mepsbrit roa pabotsr co3aan okoso 850 my0iiu-
KallUi, KaK MEJIKUX HOBOCTHBIX 3aMETOK, TaK U IPOCTEHBKUX JIOHIPHJIOB.

Jlpyrast amepukanckas rasera 1he Associated Press ucmonb3yer 60Ta, KOTOPBIH H3HAYAIBHO
npeTHa3HAvalCs ISl CO3[aHusl CIIOPTUBHBIX HOBOCTeH 1o aHanoruu ¢ Heliograf: on ormaman pe-
3ynbTathl MaTya. Ho ceifuac 3ta ymHas MammHa o6pabaTsiBaeT HH(OpMaLKio 0 (PMHAHCOBBIX OTYeE-
Tax MUPOBBIX KOMITAHUW U CO3J]A€T O HUX LEJIbIE€ CTAThU C BBISIBIEHUEM CTaTUCTUKH.

Reuters B 2014 roxy npeactaBuin u yxe BoBcto ucnoias3ytor MM New Tracer, mpumeHsembiid
AU OTpeeTieHust U oTcenuBaHusl (eiikoBbIx HOBocTed B Twitter. ExkesiHeBHO MainHa mpoBepsieT
500 MJTH. TBUTOB, ITYOJIMKYEMBIX B peadbHOM BpeMmeHH. [locie oTcenBaHus peksiaMbl, cliaMa U He-
JIOCTOBEPHBIX HOBOCTEH, U paclpeneiacHus ux no reMaMm «busnecy, «llomutukay, «Cnopr», U1
COCTaBJISIET KPATKOE ONMMCAHUE KaXKION TEMBI.

VY nouckoBoi cuctembl SIHIEKC ecTh COOCTBEHHAss aBTOMAaTHYeCKas CHCTeMa Mo 00paboTke
HoBocTel fAnnexkc. HoBoctu. Ota cucrema GuUiabTpyeT HOBOCTH B peallbHOM BpPEMEHH, MOCTYIa0-
mme u3 CMU, BeIOMpaeT U3 HUX caMble aKTyajJbHble U OYKBaJbHO CKIEHBAET UX B CIOXKEThHI. U3
3THUX CIOKETOB U CKJIa/IbIBA€TCS] HOBOCTHASI KAPTHUHA JIHS.

Kak MO>XHO yBUIE€Th U3 IPUMEPOB, 2-3 TOa Ha3aJ OCHOBHAs paboTa poOOTOB 3aKIH0YAIaCh B
KJaccupukanuy HHPOMOBOAOB: HACKOJIBKO aKTyalbHa 3Ta HOBOCTb, JUIsl KAKOM 11eJIeBOM ayIuTOpun
npeJHa3HaueHa U CTeNeHb ee joctoBepHocTU. Ho ceifuac Bce Oomnblie M Oosbine poOOTOB OKa3bl-
BaIOTCS BTSIHYTHI B OJHOLIEHHYIO YPHAIUCTCKYIO pabOTy C HallMCaHWEM TEKCTOB Ha caMble ropsi-
yre TeMbl. CMU ke, B CBOIO ouepesib, MPUBETCTBYIOT UCIOJIb30BAHNE «YMHBIX MAIllUH» B padore.
Tax B ueM xe poOOTHI-KYPHAITUCTHI TPEBOCXOAT HACTOSIIINX ?
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WU obnanaer «BCTPOSHHOI» IPaMOTHOCTBIO - opdorpadudeckas npoBepka eMy He TpeOyeT-
csl, B OTJIMYHE OT JIIOACH, JIETKO JOIMYCKAIOIUX OUIMOKH M TPEOYIOIUX JOMOJHUTEIBHON TPOBEPKU
KOppEeKTopa.

— PoboT-)xypHanucT crnocoGeH BBHIMOIHATH MOHOTOHHYIO Pa0OTy B TEYEHHH OrPOMHOTO KO-
nudectBa BpeMeHU. OOBIYHBIX KOPPECMOHICHTOB TAKOW PO JCSATEILHOCTH MOXET 3arHaTh B
amaTHIo M JIaXKe MPUBECTH K JICTIPECCHUH.

— WU obpabarbiBaeT OrpoOMHOE KOJMYECTBO MOCTYMAONIeH nH(OpMAIMK U paHXXUPYET ee 3a ca-
MO€ KOPOTKO€ BpeMs. Y JI0JeH ke 3TO 3aHUMAeT OT 2-X 10 4-X 4acoB.

— BoTBI MOTYT 3a JI0IH CEKYH/IBI paclio3HaBaTh N300pakeHUs, OoABEprirecs GOTOIIoNy. A Takxke
JUISL HUX HE COCTABUT TPYJa OMpPENeIUTh PeHKOBYIO HOBOCTD.

— OnmuH 60T MOXKET 3aMEHUTH IENYI0 KOMaHAY KYPHAIUCTOB, MPU 3TOM, HE TpeOys BHITUIAT WIIH
BBIXO/HBIX.

C TOYKM 3peHHs IKOHOMHYECKOTO W COLMAIBLHOTO aCMEKTa, ObITh YBOJIEHHBIM M3-3a Mallu-
HBI — HE camasl Jiydmiasi mepcrekTrBa. Jla 1 y HCKyCCTBEHHOTO MHTEIIJIEKTa XBAaTAaeT CBOMX HIOAHCOB
Y TIPOMAaxoB, KOTOPHIE TIOKA HE TIO3BOJIST €My BOWTH B IOBCEMECTHOE MCIIOJIH30BAHUE.

— W3-3a ucnonp3oBaHUsl OMPEIEICHHBIX AlTOPUTMOB, OOTHI CY)XalOT MH(GOPMAIMOHHOE MOJIe U
TUTIOPAJTU3M MHEHUHN CTaHOBUTCS HEJIOCTYIICH.

— WU He pacrio3HaeT «HaCTPOEHHUE» TEKCTA, MO ATOM MPUYUHE MATEPUAIIBI, COAECPIKAIINE CUITbHBIN
AMOIMOHAIBHBIN IMOCHUT KaK, HAIPUMEP, FOMOp, OyIyT YAAIATHCS WIH OJIOKHPOBATHCS.

— «YMHOH MAIlIMHOI» JIETKO YNPaBIsATh M 3aCTaBIATH €€ TPAHCIMPOBATh UMEHHO TOT KOHTEHT,
KOTOpBI OyneT BBITOJEH HEKOTOpbIM JrofsMm. Kak Hampumep, ¢ pobotuszupoBannsiMu CMU
MOKHO TOBJIUATH HA PE3YJIbTAThl BHIOOPOB B MIPE3UICHTHI.

— OrcyrterBue kpeatuBHOCTH MU mpUBOIUT K MIAOTOHHOHN >KYPHAIMCTUKE C OJJUHAKOBBIMU METO-
JaMH HalKUCaHUs TEKCTOB U MOJaueii MaTepuaia.

— BoT He B COCTOSHUM CaMOCTOATENLHO HAMHCaTh OTPOMHBIN AHATUTUYECKUN WU ITyOJIHITUC-
TUYECKHUI TEKCT C JJOTUYECKUM BBIBOJIOM B KOHIIE. EMy Bcerzia Hy)xeH uejoBeK B Hayaje U B 3a-
BEpIICHUU PAOOTHI.

MokHO OE€CKOHEUHO pacCyXJaTh O IUTFOCAX M MHUHYCaX POOOTOB-)KYPHAIMCTOB, HO HUKAKHE
BIIEYATIISAIONINE BO3MOXKHOCTH UX AITOPUTMOB HE CMOTYT 3aMEHHUTH MOJHOLIEHHHYIO paboTy Yerno-
BEKa C MPOSBICHUEM KPEATUBHOCTH M KpUTHYECKOTO MbIuieHus. UM He criocoOeH MOoHATh YHCTO
YeNOBEYECKHI acleKkT B MPOQEecCHH KypHAIUCTAa. DMMIATHs — 3TO HE TO, YTO MOKHO BCTPOUTH B
MporpamMMy MOCPEJACTBOM HamucaHus ckpunta. IMeHHO mosTomMy poOOTHI HUKOT/Ia HE CMOTYT 3a-
MEHUTH JIIOJIeH U UM HaBCET/1a CY>KJIEHO OBITh JIMIIb B POJIH «TIOMOIIHUKA) YE€TTOBEKa.
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Anaarna. byn makanana OykapaiblK KOMMYHHUKAIUS KYpalaapblHIAFbl dKacaH Ikl HHTEIICKT
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HBII, OJIAp/IbI KOJIAaHy MbIcaaapsl kenrtipinred. COHBIMEH Kartap, )KacaHJbl CaHa aTKapbIMIApIbIH
apTHIKIIBUIBIKTAPbl MEH KEMIIUTIKTEp1 OepiiareH. byt )KyMBICTBIH MaKcaThl )KypPHAIUCTEP/Il JKacaH-
JIbl CAHAMEH aJIMACTBIPY MYMKIHJIIT1H aHBIKTAY.

KinT ce3mep: »xacannael cana, poborrap, xypHamuct, BAK, BAK-tarbl ’xacaHmwl caH,
KaHAJIBIKTap
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Popularity of artificial intellegence in mass-media:
do robots dream of becoming a journalist?

Abstract: in this article you may find the determination of the place of artificial intelligence
in mass media. The main goals of artificial intelligence algorithms are analyzed and examples of
their use are given. Also, the advantages and disadvantages of artificial intelligence functions are
given. The purpose of this work is to establish the possibility of replacing journalists with artificial
intelligence.

Keywords: artificial intelligence, robots, journalist, mass media, artificial intelligence in mass
media, news
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KA3AK TIJII CABAKTAPBIHIA I ®PJIBI TEXHOJIOTUAJIAPABI KOJIIAHY

Anoamna. byn maxanaoa xazax mini cabaxmapuinoa yugpiavl mexHonrosusiHuly Maybi30bLIbI2bl MEH
muimoiniei scainvl maidanovl. Smart mexHoA02UALAPObL KOAOAHYObIH OKYIMbLIAPEAd Muizemin natioacsl MeH
ApMBIKUBLIBIE! CapAaHbIN, OapOblY MYpaepi MeH epeKuienikmepi Kopceminoi.

Kinm co3dep: yugppnvl mexrnonozus, adicnama, learningApps.com, sorvio

Kipicne

«Uudppner Kazakctan» MeMIeKeTTIK OargapiamMachlH OalBINTBUIBIKIICH JKY3€re achIpy
Oyrinzae OapiiaHblH OacThl MiHJAETIHE alHaNybl, Oip *arblHaH >kahaHIaHy YpJIICIHEH TybIHAaraH
yaKbpIT Tanalbl JECEK, EKIHII >KaFbIHAH, OHCHI3 TEXHOJIOTUSIIBIK, SKOHOMHKAIBIK, OJICYMETTIK
cayaapiarbl TepeH e3TepicTepiAl Ke3re enecTeTy/iH o31 KublH. Enbdackl « TepTiHIll @HEpKICINTIK
PEBOITIOLINS JKaFTalbIHAAFbl JaMY/IbIH jKaHa MYMKIHIIKTepi» XKongaypiHaa jkaHa oJleM Kem0acibl-
JIApBIHBIH KaTapblHA KOCHUTY YIIiH ITU(pIaHABIPY KOHIHAETI KAaHATKAKTHI K00amap/isl TaObICTaphl-
MBI3IBIH OepiKk KemiTiHe aiHaIIBIPBIN, OYJI TOKIpMOCHI KEHIHEH TapaTy MIHJETIH alFa KOoFaH
oonateiH [1]. Colikecinmie, 611iM Oepy Kyieci jKaHaphIN KATKAHBIH €CKEPE OTBIPHIN, KYH CabIH
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KAHAIIBUT TEXHOJOTHSUIAPMEH JKYMBIC jKacay MIHAETI OJaH CailblH apThIll KATKAHBIH MOWBIH-
naybIMbI3 Kepek. Kasipri tapma enrizinred kundelik.kz, smk.edu.kz ceiHgbr smekTpoHABl Kypam-
JapAbIH KaHIIAIBIKTHI TUIMI €KeHI aifiTraca 1a TYCIHIKTI.

AKnaparThlK TEXHOJIOTHsUIAp Teaarorrapra OuriM Oepy ypiciHae KOChIMINAa Kypaa peTiHie
KbI3MeT artkapanbl. CalakThIH TakKbIppIObIHA cail OeiiHeMaTepHangapAbl, TipeK ChI30anapsl,
WJLTIOCTPAMSIIAP/IbI AJIEKTPOHIBIK OKYJIBIKKA CHT131i1, KOPHEKI Kypal peTiHJe KOJIaHy TYJIFaHbIH
TAaHBIMJIBIK KaOiMeTiH apTThipasl. JKeke TysiFara OUTIMIUTIK, NTUTIK, JaFIbIFbl KaJbIITACTHIPY/Ia
OLTIMrepsIepliH Oi-epiCiH, MIBIFAPMAIIBUIBIK OWJIay KaOUIETIiH JaMbITY, CO31K KOPBIH OaibITy, aHa
TUTIH KaJipieyre Topouesey Makcarsl ke3aendi [2,141-144].

Herisri 6eJ1im

Kazipri ke3geri KoFaMHbIH aKHapaTTaHy KarFJalblHIa aKoapaTThIK TEXHOJOTHsUIAPIbIH
KapKBIHIBI JaMybl aJaM eMipiHiH opTYpJli cajlackiHa OIpTiHJEI ©3repicTep eHri3yne. AKIapaTThiK
TEXHOJIOTUSIHBIH KapblILTal ©pKEeHJCYiHE COMKEC 3JIEKTPOHJBIK OKBITY JEI aTajaThlH OKbITY/bIH
’KaHa TEXHOJIOTHSCHI KaJIBINTACKHIN HbIFas Tycyae. COHBIMEH KaTap, 3JEKTPOHIBIK OKBITY KYPBLIbI-
Mbl MEH MAa3MyHbI, OKBITY OJICTEpiHE, OKBITYAbIH (OPMACBIMEH >OHE KypaMmblHa KOWBUIATBHIH
KEUIeH TaJlalTapAbl aHBIKTay KaXKETTITIHEH OJJEKTPOHIBIK OKBITYIBIH OIICTEMENIK JKyHeciH
KaJIBIITACTBIPY MaKCaThl TYBIHAI OTBIP. «DJIEKTPOH/IbI OKBITY» TEPMHHI O11iM OepyJie aKnapaTThIK
KOHE KOMMYHMKALMSJIBIK TEXHOJOTHSHBI KOJJAaHy ayMarblHia OipKaTap TEpMHHOJIOTHUSIIBIK
YFBIMIIAPBI KaAIIblIay OOJNbII TaObIambl. DIEKTPOHABIK OKBITY OeifHe, ayauo, MyJIbTHMEIHna
TEXHOJIOTUSCHl MEH OJIapJIblH OpTYpil KOMOMHALMSAIAPBIH €Hri3yre OaillaHbICThl 0OJBIT OTHIP [3,
135-136]. lIsiHpIMeHIE, Ca0aKTHl OTKI3y OapbhICHIHAA YIKEH ayAHTOPHUSFAa aKMmapaTThl TOJBIK, dpi
TEHJEH >KeTKi3y YIIiH KOMIIBIOTEPIIK >KENUIepliH TUri3ep maiijacel kem. Ocipece, Ka3zak Timi
cabakrapeiHa Konmany tuimai. Cebebi, Kasipri Ke3je Kaszak TUTl TIOHIHE JEeTeH HEMKYPaUIIbIK
0acbiM. ¥ATTHIK TUTIMI3Te, YATTHIK d9feOneTiMI3re IeTeH CYHICTeHIITIKTI KaliTa 0Ty MaKCaThIHIa
KOJ/1aHybIMbI3Fa Oonaabl. OKy MpOLIECIH TyTacTail KaMTy, TYTac IoH JEHreiiHae yibIMIacThIpy
yIIiH Smart TeXHOJOTUsIAp/Abl MaliJjanaHy Koiaiiasl 6oiamak. Meicaisl learningApp.com, quizlet,
quizziz, kahoot, project :;x006acbIlH Kypy CEKUIAl TeXHOJOrusIap/pl atan eTyre 6onaasl. Kazak Timi
ca0arbIH/Ia JIEKCUKA-TPAMMATUKAIBIK TaKbIPBIITAP/Abl JKOFapblJa KOpCEeTUIreH MporpaMManapra
€HT1311 cally apKbUIbl cabayThl TYpJAEHAIPIN OTKI3yre MyMKIH/IK jKacaiiibl. bysl cMapT TexHOoIorus -
JapAblH apTHIKUIBUIBIFBL: TYPJl CaThIAAFbl aKbUT-OM KBI3METIH KaXKET €TETIH KYMBICTap bl apHaiibl
TOCUIep KOMeTiMeH OpBIHIAayFa BIKHNAJ JKacalapl. MpICallbl, MYJIbTUMEIUSIIBIK KYpalaap/bl,
aHMMAaIUSUIBIK KECKIHIEep MEH TYpJi JeHreiIeri KaTThIFyap/isl 63 OeTiIMEH OpbIHAayFa Maiiana-
HyFa Oonanpl. HoTukeciHae OKYIIBIHBIH KETICTIKTEpiH Oakbulail anambl3. byHbI apHaiibl kecte
apKbUIbI KOPYiMi3re MyMKIHAIKTEp >KacaJbIHFaH.

Exinwioen, okymbuiapablH 3 O€TIMEH >XYMBIC >KacayblHa FaHa maijganaHOail, cabakThl
TYCIHAIpY, cabaKTbl OTKI3y Ke3eHJepiHe Jae MaijanaHa ajambl3. SIFHM, ayauonap, JeKuusiap,
CEMHHAp MEH MPAKTUKAIBIK cabakTapra KoJijaHyFa Oonaasl. bysn cabakTel e3rerne opi KbI3BIKTHI
OTKi3yre MyMKIiH/IIK Oepesi.

LearningApps.org callThl apKbUTBI OKYIIBUIAp/Aa KOPY apKbUIbl €CTE CAKTay CHIHIBI JaF/Ibl-
Japbel KABINTACTRIPA allaMbI3. SIFHH, Ka3ak TUTi cabaKTapblHIa OTKI31UIETIH JEKCHUKa-TpaMMaTHKa-
JBIK TaKBIPBINITAPBl CHIHBIN OKYIIBUIAPBIHA TYCIHAIpY OapbICBIHIA Menua, CypeTTep MEH
mrabJIoHIapFa eHri3iN caly BbIKMajd erefi. Oyeni, aTtanraH OargapiaMa >Kailsibl TOKTAJBIT ©TCEK.
Bipiamriaen, opeiHIayFa OOJATHIH KYMBICTAPABIH allyaH TYPJUIri. Op KWibl ¢opMarrta, dp TYpii
¢dbopmana yCeIHYFa jKaF1al skacalblHFaH. Mblcan peTiHae, na3igapabl KypacThlpy, HHTEIUIEKTYasIbl
OWBIHJIAp, KapTOUKajIap MEH pedycTap, T.0. KY3IeH aca TarcsipMalap )KHHAKTaIFaH.

Tarbl Oip epekiieniri, BUJI0 MEH ayauo >ka30anap/abl OpHalacThIpyFa, THIHAATYFa OOJaJbl.
byn okymbmapapiH OOHBIHAA MYKHATTBUIBIK TEH €CT€ CakKTay IarabIChiH keTinmipeni. Cabak
COHBIHIA Ooiire He OomMaca KpOCCBOPATApAbI IIEHIKi3y apKbLIbl OUTIMAEPIH OEKITY KYMBICTaphIH
acayra Oomanpl. byran koca, cesmepai Taly, albIpMaIIbUIBIKTAPBIH aHBIKTAY, COMKECTEHIIPY
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cekinai apTypiai (opmanarsl TalchIpManap JKYHECiH jkacayJa KaMTBbUIFaH. ByJl TEXHOJIOTHUSHBIH
apTHIKIIBUIBIFBl — OKYIIBUIAPJIBIH KajiTa Telle()OHBI KOMETIMEH ©3]epi Kipil, OopbIHaayiapbl. by
caiiTTa MyFfalliM ©3 CHIHBIOBIH Kypai anajbl. Op CBHIHBIN OKYIIbUIAPBIHA TallChIpMaiap Oepyre He
OonmMaca e3zepi KypacThIpbIll OipiH-OipiHE alMacThIpyFa, TalChIpMajapiabl HICHIYre »OHE OHBI
Tekcepyre 6omanel. HoTuxkecinme op OKYIIBIHBIH OSICeH TN MEH KaHIIAIBIKTHI TYPHIC OPBIH/aFa-
HbIH Oarajnay Ja oHaiiblpak Oomanpl. Cabak COHBIHAA ©3 MIKIpJEpi MEH YCHIHBICTAPBIH KaJABIPY
Oemimi enriziired. OKymbUIap caliTKa Kipir, cabakra ©TKeH TaKbIPhII OOMBIHIIA Kepi OailylaHbIC
acait ananpl. Con apKbUIbl cabaKThIH KEMITUTIKTEP] MEH YHAFaH TYCTaphl KaliIbl Oi OeJrice amaipl.
OxymbutapaplH cabakka JereH MiKipiH, >Kalmbl Ke3KapacklH He Ooimaca cabak TaKbIpBIOBbIHA
KaTBICTBI cayajTHaMajap KypacThIPbIN, jKayaOblH JaiblH MPOICHT KAThIHACHIHAA alyFa MYMKIHIIK
OepeTiH survio TEeXHOJIOTHSCHIH Ja maijananyra 0oyiagel. MyHBIH apTBIKIIBUIBIFEI — OKYIIbLIAP
©3T¢ OKYIIBUIAP/IBIH XKayaObIH KOpE alMaii/Ibl, SFHU aKIapaTThl TEK MYFAIIIMHIH KOPE aJaThIH]IbIFbL.
By apkpuibl OKYIIBUIAPABIH ©3 KO3KAPAChlH KABINTACTHIPHIN, TEK ©31 MIemiM KaObUIIay bl
KETUIIPIiN, JaMbITaabl. BynaH IIbIFATBIH KOPBITHIHIBL, OKYIIBUIAP/ABIH OOHBIHAA KYPacThIPY,
KUHAKTay, TaJlAay, ©31HIK OUTIM airy OHBI MaiiganaHa OuTy CeKUII HaFapuiap KalabIITacaabl, OJ1 TEK
OKYIIIBI OOWBIHIA FaHa €MeC, YKAHAIIbUI YCTa3JdapiAblH Ja OoibiHAa Kanbinracaabl. COHIBIKTAH,
UGPIIBI TEXHOJIOTHUSIIAPBI Ka3aK Tl cabaKTapbhlHIA KOJJAaHY OKYIIBI OUTIMIH apTTBIPYy Makca-
THIHJIA FaHA eMeC, OJIapbl KOJIJaHy JaFIbUIapbIH, aTal alTKaHAa, (QYHKIIMOHAIIBIK CayaTThUIBIFbIH
KaJIBIITACTBIPY YIIIH JIe KaXKET.

KopbIThIHABI

EnGacenbiy «KazakcTaHHBIH YIIIHII JKaHFBIPYHI: kahaHAbIK Odcexere KaOUIETTUTIK» aTThl
KonnaysHna mudpiasl TEXHOJIOTUSIHBI MMalJalaHy apKblUIbl O9ceKeNnecTiK KaOiaeTiMi3 apThll, jkKaHa
WHAYCTPHSUIApAbl OPKEHACTYIMI3 KaKETTIIIr Kaliel aiTaapl. bimim Oepy camacklHAarbl 0acThl
MIHJETTepAiH Oipi — ocbl IUGPIBI TEXHOIOTUSIAPILl KOJAAHY apKbLIbl OKBITYIBIH >KaHAallla
OarpIThIH XKYy3ere acblpy. Kaszipri Tanna OuniM Oepy camachiH apTThipy, [T MaMangapael paspriay
cekinai miHnerrep 6actel opbiHaa. Con cebenTi, Ka3ak Tl cabakTapblHAAa OChI LUMPIBI TEXHO-
JorusiiapAsl KouJaHydelH MaHb3bl 30p. Con cebenTi, TepeHipek OulM Oepyll KaXeT eTeTiH
WHTEPHET JKETICIHAeT] caTTap MeH HMUQPIBI TEXHOIOTUIIAPIbI KOJIIaHY KaKETTUTIr TYbIHIANHIbI.
S¥HM, aKmapaTThIK TEXHOJIOTHSFA HETI3NIENreH TalchlpManap OKYIIbUIAPJBIH TEK Ka3ak T
cabarplHa KaXXeT OlTiMepiH FaHa emec, cOHbIMEH Koca [T — TeXHOMOTUsIHBI TyphIC OlTy, MEHTepy
Kaker. KoppiTa Keje, OKYIIBIHBIH 3aMaH TajlaOblHa cali 0oceKeNecTiKKe KaOuIeTTi OOJIbIm
KaJBINTACybl YIIIH smart CeKUIAl >KaHa HUQPIbl TEXHOJOTHSIIAP/bI MaijalaHy MaHbI3Ibl OOJIBII
taObutanpl. JKaHa wmUQPIBI TEXHOJNOTHS TypJepiH calak YpIICiHIE MNaiianaHy HOTHIXKECIH/IE,
OKYIIIBIHBIH HIBIFAPMAIIBUTBIK, 3USTKEPIIIK KaOlIeTiH JaMbITyFa, 03 OUTIMIH eMip/e naiiaanaHa oury
JaFIbUTAPBIHBIH KATBIITACYBIHA KOMEK 00TaJIbI.
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The use of digital technology in the lessons of the Kazakh language
Abstract. This article analyzes the importance and effectiveness of digital technology in the
lessons of the Kazakh language. The advantages and benefits of using smart technologies for
students were analyzed, their types and features are shown.
Key words: digital technology, methodology, learningApps.com, sorvio.
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THE WORLD OF THE LANGUAGE OF LIFE: EARLY PROFILING AS
A PRACTICE OF PREPARATION FOR STUDY, LIFE AND WORK

Abstract.The problem of early profiling of primary school children age is one of the first places
among other social and psychological problems. The modern schoolboy lives in a world that is complex in
its content and ability to socialize. Even considering that it is currently very difficult to assess the problems
of early profiling of students, we can say that the scale of this phenomenon is growing by many criteria.

Primary school teachers and school psychologists note that children of primary school age are most
sensitive to social and psychological stress. It is at this age that there is a sharp increase in conflict, undisci-
plined, self-control students. This is due to many reasons. Let's look at them in our article, IPT (individual
profile trajectory of learning).

Keywords: early profiling, preparation for study, life and work, early profiling technologies.

Introduction

At present, scientific and technical transformations are taking place at a rapid pace, which im-
pose new requirements on modern schoolchildren. The task of teachers during the application of the
updated program is to instill in students the main profile areas, which will help to form a deeper re-
spect for work, to be more tolerant and in terms of interaction, to take responsibility for others, to be
a healthy and disciplined person as a future competitive professional.

In our opinion, school education imposes excessive demands on students in the updated pro-
grams, not only in high school, but also in primary classes, which leads to the appearance of mental
overload, not accepting the results of educational activities, and conscious or unconscious dissatis-
faction with the characteristics of characteristic actions.

Literature review

And here these painful experiences occur in combination with negative emotions, which form
an inferiority complex and, as a result, unstable behavior occurs. It is thought that a favorable emo-
tional climate in the school team may be one of the reasons for the increase in unstable behavior of
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children at the initial stage of training, where the teacher is removed from performing his duties to
unite the team. Without proper pedagogical guidance, the laws of collective life in the classroom
can be replaced by strict laws of the group and be aimed at suppressing individual students, which
in turn is another reason for destabilizing relationships.

The defining factor in the information school community is the formation and development of
an early professional culture of the individual. To form an early profile culture of the individual, it
IS necessary to understand what are the foundations of early profiling as a rule and law of continuity
of the development of a value worldview for the future profession [1,2].

Early profiling is also a process of becoming a person. The formation of a personality depends
significantly on the totality of conditions characteristic of a particular socio-economic situation, and
therefore the learning process provides for it as a component of the socialization of the student's
personality.

The essence of early profiling as a component of socialization is that in the process of its stu-
dents are formed as members of the society to which they will be implemented as future pros. The
school is a place of early profiling and should be implemented through the technology of modeling
IPT (individual profile trajectory of learning) of each member of the school community individually
in order to develop the basic social values, norms, patterns of behavior in the group.

At the same time, at a certain stage of training, it is the socialization factor that begins to have
a significant impact on the success of training in the system of early profiling of the child. To study
the features of the quality of early education profiling in network profile training, it is necessary to
determine such characteristics of network projects of the profile direction of primary education,
which mainly determine its change. First of all, these characteristics include the conditions for the
teacher to design an individual profile learning trajectory.

Activation of early profiling as specialized creative abilities directs the General activity of
students to increase the level of specialized cognitive and creative activity. Quality of education in
online profile classes [3].

Analyzing various options for completing specialized classes for younger students, we have
developed the following principles and settings for early profiling:

- analysis of the most effective and optimally satisfying the interests and needs of students
and designing IPT as options for recruiting a contingent of student’s profile classes;

- selection of technology for modeling conditions of high reliability and efficiency of control
and diagnostic methods of enrollment in specialized classes by students who demonstrate high mo-
tivation to the concept of " quality of knowledge»;

- the organizational and pedagogical approach recommends not to use competitive selection,
because the grades do not always correspond to the actual knowledge of students.

The advantage of these options for setting primary school teachers is cost-effectiveness and
morality.

First of all, at the stages of early profiling, teachers are recommended to have the skills to de-
velop not only educational and cognitive activities, and this is the main factor for early profiling.
Primary school students learn phonetics and increase their vocabulary, which allows them to master
complex forms of speech activity. Visual-imaginative thinking dominates, there is a gradual transi-
tion to the abstract-logical level of mental activity and here it is important to be able to manage the
processes of perception, which in the beginning is characterized by the formation of perceptual and
intellectual actions as a system of thinking that forms bright positive emotions in children in the
process of their creative interaction and communication.

Methods

Technology early specialization as mentioned above, require primary school teachers careful
design of actions and the logic of knowledge as the product of the results of knowledge and suc-
cessful completion of an individual profile learning path for each student taking into account per-
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sonal motivation, future self-determination, value-semantic choice, providing the unity of the design
stages of goal promoting value-target each student awareness and acceptance of a personally signif-
icant goals of special education [4].

The system of indicators and criteria for scientific research of profile development at the ini-
tial stage of primary school education is one of the main issues of our research

We should not forget the fact that there is no specific system for identifying indicators, crite-
ria, and levels of the early profiling process.

Using the "Profile-educational tracks" at the stages of early profiling, we defined a system of
indicators and criteria for scientific research.

IPT design technology for early profiling is the basis for selecting criteria and levels of the
process of cognitive development and as a level of preservation of psychological and mental health.

The planned results of training in IPT are a system of direct vision of the results by the stu-
dent and the teacher, which give an idea of the status actions of the student and the teacher: person-
al, regulatory, communicative, cognitive, refracted through the specifics of technological actions of
a particular subject. The teacher is the arbiter of regulating relationships.

The teacher, tracking the results of monitoring the development of specialized abilities at the
stages of profiling, makes it possible to draw conclusions about how and in what direction it is nec-
essary to build the stages of early profiling as a process where the level of achievement increases
for each student.

The development and implementation of quality methods and technologies of preventive im-
pact/interaction as a powerful resource that ensures the success of the process of formation and
growth of the individual is essential in the prevention of juvenile delinquency. To form an early
profile culture of the individual, it is necessary to understand what are the foundations of early pro-
filing as a rule and law of continuity of the development of a value worldview for the future profes-
sion [3, 4].

Results and Discussion

Early profiling is also a process of personal development. The formation of a personality de-
pends significantly on the totality of conditions characteristic of a particular socio-economic situa-
tion, and therefore the learning process provides for it as a component of the socialization of the
student's personality.
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Mup si3bIKa KU3HU: paHHee NPOQUINPOBaHUE KAK
NPAKTHKA NOATO0TOBKHU K U3YYeHHIO, ’KU3HU U padoTte

Annorauus. [Ipo6rema panHeil npodunu3anuy AeTel MIIIIEro MKOJIBHOTO BO3pacTa 3a-
HUMAaeT OJIHO U3 MEPBBIX MECT CPEIH IPYIHX COLMAIbHBIX U ICHXOJoruueckux mpobdiaem. Cospe-
MEHHBIN IIKOJBHUK KUBET B MUPE, CI0KHOM IO CBOEMY COAEPHKAHUIO U CIIOCOOHOCTH K COLIMAJIU-
3anuu. Jlaxke yuyuThIBas TO, YTO B HACTOSIIEE BpeMs OYEHb TPYIHO OLIEHUTHb MPOOJIEeMbl paHHEH
npoGMIN3ANUYN YIAIIUXCS, MO)KHO CKa3aTh, YTO MACIITa0bl ATOTO SBICHUS PACTYT IO MHOTHUM KpPH-
TEPUSM.

[legarory HayaabHBIX KJIACCOB U IICUXOJIOTH IIKOJ OTMEYAIOT, YTO JI€TU MJIAJILIETO KOJIbHO-
ro Bo3pacTa Haubosee 4yBCTBUTEIbHBI K COLMATIBHBIM U MICUXOJOTHYECKUM cTpeccaM. MIMeHHO B
3TOM BO3pacTe HAOII0AeTCsl PE3KUN pOCT KOH(MIMKTHBIX, HEAUCIUITMHIPOBAHHBIX, HE YMEIOILIIX
BJaJIeTh COOOM IIKOJIBHUKOB. DTO CBS3aHO CO MHOTMMH NpHYMHAMM. PaccMOTpUM UX B JaHHOU
CTaTbe.

KiroueBble ciioBa: paHHss npoduianszanys, MOAroToBKa K yyeOe, ®HU3HU U TPYAY, TEXHOJIO-
run panHeit npoduinzanuu, UTTIOT (npauBuayanbHON NpopUIbHON TPAeKTOPUN 00YUEHNUS).
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Kazaxckuiit HanmonaneHbIl HcclienoBaTeNbCKUN TexHnueckui yaupepceuteT uMenn K.M. Carnaesa
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HOAKACT: THHOBALHMOHHASA TEXHOJIOT'US OBYYEHMUS SAA3BIKAM

Annomauyus. Oona uz yenei cocyoapcmeennoui npoepammel «L{ugposoii Kasaxcmany - pazeumue
4e108€YeCK020 KANUmaid, no020MOBKA GblCOKOKBATUDUUUPOBAHHBIX CREYUATUCTIO8 C COBPEMEHHLIMU YU -
posvimu Hagvikamu. Temoti OanHou pabomvl s6151emcs CO30anue U UCNOIb308AHUe HA 3AHANULX 8 MeXHUYe-
CKOM 8y3€ NOOKACMO8 - AyOuo- uil udeo@ailios 0 npOoCiLyWUSAHUs U RPOCMOMPA KOHMEHMA, Heo0Xo-
OUMO20 OJ151 UYUEHUS A3bIKOG 6 II000e YOOOHOE 071 Noab3osameisi epems. Texnonoaus co30anusi NOOKACmos
KaK 0OHA U3 UHHOBAYUOHHBIX MEXHOI02ULL 00YUeHUs A3bIKAM CHOCOOCMBYem Pa3GUMUIo HABbIKOG 2080PeHs
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U ayoupogamusl y CMyO0eHmos, COBEPUICHCMBYSL UX MeXHUYeCKull uHcmpymenmapuil. B pabome npusoosmcs
QR-x00w1 ¢ ayouo- u sudeonookacmamu, CO30AHHLIMU CHIYOEHMAMU NPU USYYEHUU PYCCKO20 S3bIKA.

Knwuesvie cnosa: unnosayuonnvie 06pazosamenbivie MexXHOA02UU, HOOKACTbL, AYOUONOOKACbI, GU-
0eonooKkacmeol.

I'ocynapcTBeHHas MOMUTHKA TPEXBSI3bIUMs M rocynapcrBeHHas nporpamma «L{udposoii Ka-
3axcran», npuHarag B 2017 r., HampaBiieHa Ha MOATOTOBKY KPEaTUBHBIX, HECTAHJAPTHO M KOH-
CTPYKTHBHO MBICIISIIIMX TPAKJaH C XOPOILIMM 0a30BbIM 00pa3oBaHHEM, KOTOPbIE CMOTYT YCIIEITHO
CIPaBUTHCS C BHI30BAMHU HACTYMHBINEH 1UppoBoit 3moxu. OmxHol u3 menerd nporpammbl «Ludpo-
Boi KazaxcraH» sIBIs€TCS pa3BUTHE UEIOBEUECKOTO KallMTalla, YTO BKIIIOYAET B Ce0sl MMOATOTOBKY
BBICOKOKBAJIN()UIIUPOBAHHBIX CIIELUAINCTOB C COBPEMEHHBIMU LIU(PPOBBIMU HAaBbIKAMH, BOCTPe0O-
BaHHBIMHU B BEK IU(PPOBHU3AIMU WM AUKUATAIN3aui. OCHOBHOM 3a7aueii COBPEMEHHOM CHCTEMBI
BbICLIET0 OOpa30BaHUs SIBJISETCS BHEJPEHUE COBPEMEHHBIX TEXHOJIOTHMH oOyueHust B oOpa3oBa-
tenbHbIN pouecc. CtyaentoB XXI Beka Hao 00yyaTsh, ucnoisb3ys TexHonoruu XXI| Beka.

IIpumeHeHne B 00pa30BaTEIbHOM IPOLIECCE By3a COBPEMEHHBIX MHHOBAI[MOHHO-KOMMYHH-
KallMOHHBIX TEXHOJOTUH CIIOCOOCTBYET MHIMBHIyaIH3alu 00ydeHusl, 3P(HEKTUBHOMY HCIOIB30-
BAaHUIO BPEMEHM Ha 3aHATHSAX, 1a€T HOBBIE BO3MOXKHOCTH JUIsl B3aMMOJEHCTBHS CTyJIEHTa U COIEp-
KaHUsI 00pa30BaHMUSL.

OnHoil 3 3 PeKTUBHBIX COBPEMEHHBIX MHHOBALIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH, Ha
HaIll B3I, SIBJSETCS CO3[]aHUe MOJIKACTOB JJIsl UCIIOJIb30BaHMsl Ha 3aHATHAX. [logkact — Bua mo-
OUIIBHOT'O 3JIEKTPOHHOIO 00Y4eHHs, Korjaa oOydarouuiics (B HalleM Cllydae - CTYIEHT) MOXET HC-
10JIb30BaTh y4eOHbIE MAaTE€pHAIbl BO BHEAYJUTOPHOE BPEMsI, JTUCTAHIIMOHHO U 0€3 MCIOJIb30BaHUs
KOMIIBIOTEPA, YTO CTAHOBUTCSI OCOOEHHO aKTyaJbHO B YCJIOBHUSIX COBPEMEHHBIX peasiuii BBEACHUS
KapaHTHHA B Y4eOHBIX 3aBegeHUsX [1]. [TogkacTsl HTparOT OOJBIIYIO POJIH MPU TOYPOBHEBOM 00Y-
YEHUU SA3bIKaM, 0COOCHHO MHOCTpaHHBbIM. OcOOEHHOE 3HaYeHHE UMEIOT MOAKACThI, CO3/1aHHBIE CTY-
JICHTaMH, T.K. OHU [TIOMOTal0T CAMHUM CTYJIEHTaM JIy4llle OHATH 3bIK [2]. B paboTe naercs ucropus
CO3JIaHMsl MEPBBIX MOJKACTOB, UX BHJBL. PaccMaTpuBaroTcs monyssipHble o0ydaronue padoThl MH-
POBBIX, POCCUMCKHMX M Ka3aXCTaHCKHUX MOJKAacTepoB. B crarhbe mpuBOAMTCS HOILIAroBas MHCTPYK-
LU CO3AAHUS MTOIKACTOB.

B kauectBe nmpumepa npuBoastcs QR-koapl ¢ 3amm(poBaHHBIMU ayIUOIIOIKACTAMH HA TEMY
«Pyccknii sI3BIK IVIa3aMM Ka3axay», CO3JaHHBIMU CTYJEHTAaMH, W3YYAIOIIMMH PA3JIMYHBIE YPOBHU
PYCCKOTO S3bIKA.

EigE s

r35,

€D pLAY Now

Pucynox 1 — QR-xo0v1 ¢ npumepamu nookacmog «Pycckuil azvik 2aazamu kasaxay

Takum O6p3.30M, HUCIIOJB30BaHUEC ITOAKACTOB, B HaCTHOCTHU IIOAKACTOB «PyCCKI/Iﬁ A3BIK T'J1a3da-
MM Ka3zaxay, CO3JJaHHbIX CTYACHTaMH, U3y4Yal0OI[UMHU 0a30BEIN YPOBE€HBb PYCCKOTI'O A3bIKa B TCXHHUYC-
CKOM BY3€C, IOMOTAaIOT JIy4IlI€ ITOHATH HIOAHCHI A3bIKA.
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Hayp36aii H., barnat M.
Fouibivu skerekmi: TankuesaH.III.
NunHoBanuaiabiK 0i1iM Oepy TeXHOJIOTHSIJIApP: MOJAKACT

Anaarna. «Digital Kazakhstan» memiekerTik OaraapiiaMachIHBIH MaKcaTTapbIHBIH Oipi
aJlaM¥ KaluTaJIbIH 1aMybl, COHBIH IIIiH/AE 3aMaHayd TeXHUKAIBIK HKEMAUIIT1 6ap *Korapbl OLTIKTI
MaMaHJapAbl Jaspiay Oonbln TaObutaabl. JKYMBICTBIH HETI3r TaKbIPBIObI — TEXHHUKAJBIK KOFAPFhI
OKY OpBIHJIApBIH/A CTYACHTTEP/II OpPBIC, Ka3aK, aFbUIIIBIH TUIEpiHE YHPETy OapbhIChIHIa MHHOBAIIH-
SUTBIK TEXHOJIOTHSIIAPABIH Oipi peTiHAe MOAKACT Kypy *oHe KoyijmaHy. [lomkact gereHimis Kosjma-
HYIIBIFA BIHFAWJIBI YaKbITTA TUT YHpEHyre KOoJIaiiibl aynuo - skoHe Buaeodaingap. [loakacr xacay
TEXHOJIOTHSICHI CTYICHTTEPAl TUT YHPETYMEH Oipre ojapAblH TEXHUKAIBIK HKEMIUIITH apTThIPaIbl.
Makanaia opbiC TiUTIH YHPEHII )KYPreH CTYASHTTEPAIH NalbIHIaFaH ayaHo - KOHE BHJICOMOIKACT-
tapasiH QR-koaTapel Oepineni.

Kiar ce3nep: wmHHOBanmWanblK OUTIM Oepy TEXHOJOTHSIIAP, MOAKACT, ayJUOIOJIKACT, BU-
JIEOTMOIKACT.

Nayrzbay N., Bagdat M.
Scientific superviser: Tankieva N.Sh.
Innovative Educational Technology: Podcasts

Abstract. One of the goals of the state program “Digital Kazakhstan” is the development of
human capital, the training of highly qualified specialists with modern digital skills. The topic of
this article is the creation and use of podcasts — audio or video files in class at a technical university
— to listen to or view the content needed to learn languages at any time convenient for the user. The
technology of creating podcasts as one of the innovative technologies for teaching languages con-
tributes to the development of speaking and listening skills of students, improving their technical
tools. The stages of their preparation and QR codes with audio and video podcasts created by stu-
dents in the study of the Russian language are given.

Keywords: innovative educational technologies, podcasts, audio podcasts, video podcasts.
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TankueBa Hypryas IllmHrucoBHa, maructp nea. Hayk, CEHUOpP-JIEKTOp Kadeapbl Ka3axc-
KOro u pycckoro s3plkoB Kazaxckoro HanmoHanbHOro mcciiejoBaTeabCKOro TEXHUYECKOTO YHH-
Bepcurera umenu K.1. Carnaesa.

Hayp36aii Hypaabl, CTyAeHT NepBOro Kypca CHELHMAIBbHOCTH «JHepreThka» Kaszaxckoro
HanmonaneHoro uccienoBaTesnbckoro Texuuueckoro yuusepcurera umenu K.M. Catnaesa.

Barpar MepryJab, cTyleHTKa IEPBOTO Kypca CIENHAIbHOCTH «MaTeMaTnyeckoe U KOMIIbIO-
TepHOe MojenupoBaHue» Kazaxckoro HamumoHanabHOro MccienoBaTeNbCKOT0 TEXHUYECKOTO YHU-
Bepcutera uMenu K.M. Carnaesa.
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Beaoycora E.A.
[TaBnomapckuii rocy1apCTBEHHBIN M€1arOrM4eCKUil YHUBEPCUTET,
[TaBnonap, Kazaxcran
Hayunsiit pykoBoautens: Tokarosa JILE.

K BOITPOCY Ob UCIIOJIb3OBAHUHN HAITUOHAJIBHOI'O KOPITYCA PYCCKOI'O
A3BIKA B JIMTEPATYPOBEJYUECKUX NCCJIEJOBAHUAX

Annomayua. B cmamve coenana nonvimka npoananuzuposams pacckasz « Yyouxy B.M. [llyxwuna c
nomowvio uncmpymenmos Hayuonanvnozo kopnyca pycckoeo s3vikd. AHAIU3 Xy0odcecmeeHHo20 npousse-
OeHusi Obll npoBedeH No CAeOVIOWUM YPOBGHAM. 3a2la6ue meKCcmd, UMeHa U HauMeHo8aHus cepoes. Pezynb-
mamvl OGHHO20 UCCAEO08AHUS MONCHO NPUMEHAMb HA YPOKAX TUMEPAMypPbl 8 UIKOJIE.

Knrouegvle cnosa: Hayuonanvhulii KOpnyc pycckozeo A3viKA, UHMepnpemayus, SHYmMpumeKcmossle
s3aumocessu, pacckasz « Yyouxy B.M. [llyxwuna, yuebuwiili npoyecc.

«HKPS Huxorna cnenuanbHO HE OCMBICISJICS M HE PEKJIAMUPOBAICS KaK CPEICTBO pabOThI
JUIS JINTEPATYpOBEIOB; OCHOBHBIM €r0 NMoTpeduTenemM cuurtaics JUHreuct. Kpome Toro, kak Bo3-
MOJKHBIE II0JIB30BATEIM MBICIMINCh NPOTPAMMUCTBI, a TaKXe JIIOAW, IHIIYIIUE, BOCIHPUHU-
MAIOIUE U OLEHUBAIOLIUE TEKCThl (KYpPHAIMCThI, PEJAKTOPhl, IEPEBOJUUKH, IPENOABATENN PYC-
CKOTO s3bIKa JJISi HOCUTEJIEeH W MHOCTpaHLEB U T.11.). [loxkanyil, HCKIrOUeHHEM MOXKHO OBLIO CUM-
TaTh pa3Be 4YTO IO3THYECKHM MOJIKOPIYC, COCTOSIIMA TOJIBKO M3 XYyJIO0KECTBEHHBIX TEKCTOB H
CHA0KEHHBIA pa3METKONW CTUXOBBIX IapaMeTpPOB, MUMEIOLIMX, Pa3yMeeTcsi, OUYEBUIHBIM JIMHIBUC-
TUYECKUHN KOPPEJAT, HO OTHOCUMBIX K MO3THKE», - numier /. Cuuunasa [1, 345]. Ha nanubiil Mo-
MeHT HKPSI moryT ncnonbs3oBaTh BCe KeIaroIue.

B nanHoM mccnenoBanuu npeAnpuHATa nonbiTka ucnosibzoBate HKPS B cienmansHOM sdTe-
paTypoBEIYECKOM UCCIEAOBAHUH, @ UMEHHO ITpoaHanu3upoBarh pacckas B.M. llykmuna «Hynux»
¢ nomoipto nHCTpyMeHToB HKPSl. OcHoBHas naest paboThl 3aKiI04aeTcs B TOM, YTO PE3yJIbTaThl
nuTepaTypoBeAueckux ucciaenoBanuii ¢ nomoupo HKPS B panbHeiiimemM MOXHO NPUMEHSTh Ha
ypoKax JuTeparypsl B mkosie. CripaBeyIuBOCTH paJl OTMETHM, YTO HEKOTOPBIE JINTEPATYPOBEIbI B
cBoux ucciaenoanusx npumensan HKPS. Hampumep, A.B. Matiomkun B nocobun «Bcenen 3a
CJIIOBOM. AHaJIM3 XYA0KECTBEHHOI'O0 TEKCTA C UCIIOJIb30BaHNEM HanMoHanpHOro Kopmyca pycckoro
a3blka», A. boHu-OcMoioBckas B crathe «KoprycHble HaONIOJeHUsT HaJl MOPTPETaMu I'epoeB B
«Boiine u mupe»», A.M. Onpxosckas u M.K. [lapamonoBa B pabore «Kopmyc B npenogaBaHuu
PYCCKOTO 3bIKa U JIMTEPATYPbI». Y Ka3aHHBIE UCCIENOBATENIN IIPU aHAIU3€ XYA0KECTBEHHOIO IIPO-
W3BEJECHUS YYHUTHIBAJIM CIEAYIOIIME YPOBHM aHAJINM3a: 3arjaBHE TEKCTa, MMEHA U HAaUMEHOBAHUS
repoeB (MX BBICKA3bIBaHUs), UM U KOHIENThI, MOTUBBI, €T, XapaKTEPUCTHKU XY10’)KECTBEH-
HOTO MHpa, 00pa3bl, HHTEPTEKCTYaTbHOCTb, JUHIBUCTUYECKOE KOMMEHTHpOBaHUE TekcTa. Mexons
U3 TOT0, HACTOSIIAS CTAThsl, IPOJIOJIKAsL UCCIIEOBAHUS B ATOM 00J1acTH, 00Ia/1aeT CBOEH aKTyallb-
HOCTBIO U HOBU3HOM.

Omnwupasicy Ha yueOHO-MeToandeckoe nocodue «Benen 3a cnoBoM. AHAIN3 XyA0KECTBEHHOTO
TEeKCTa ¢ UCIoJib30BaHWeM HarmoHanmpHOTO KoOpryca pycckoro sizpikay A.B. Marttomkuaa, obpa-
TUMCSI CHayaJla K 3arjaBHIO TEKCTa, SBJSIONIEMYCS KIHOYOM K MHTEpHpeTanuu npousseneHus. Kax
orMedaeT A. MaTIOIIKKWH, «3arjaBhe TEKCTA HE TOJIBKO BBIPAXKAET €r0 OCHOBHYKO MBICIb WIIH
HaIlpaBJIsIeT BOCIPUATHE TEKCTA B ONPEACIIEHHOE PYCJIO, OHO TAaKXKE MOXKET HAXOAWUTHCS B OYEHb
CIIO)KHBIX OTHOLIEHUSIX ¢ caMuM Tekctom» [2, 11]. Cnenys jgoruke Hay4yHOro HMCCeIOBaHUS, pac-
CMOTpPHM, KaK Ha3BaHUE OTPa3WIIOCh B pacckaze «Hyauk», a takxe B TBopuecTBe B.M. IllykimuHa.
ITo nrtoram nmoucka B HKPS BeIsiBieno 56 Bxoxaenuit (t.e. mpumepoB — b.E.) B pacckaze «Uyauky.
IIpouuTrpyeM HEKOTOPBIE U3 HUX:
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e Xena nazpiBana ero — Yyauk. Muoraa nackoso. Yyauk o6sagan ofHOH 0COOEHHOCTHIO:
C HUM ITOCTOSIHHO 4TO-HUOYb cirydanock. OH He XOTell 3TOro, CTpajiall, HO TO U JIeJI0 BIUMAN B Ka-
KHe-HUOYIb UICTOPUHU — MEJIKUE, BITpoueM, HO nocaanbie. [Bacumuii [lykmma. Yyauk (1967)].

e Jlomoii HyauMk npuexal, Korja e psCHbIN napHon JoxIuK. YyAuK BBIIIET U3 aBTOOY-
ca, CHSUI HOBbIe OOTHMHKH, 1MOOEKal Mo TEIIOH MOKpOi 3emiie — B OJHON pyKe ueMojiaH, B Ipyroi
ootunku. [Bacunmii lykmma. Yynuk (1967)].

e U noxnauk penen, nuienajl KpyOHbIMHU KallIIMU B JIY’)KU: B HUX B3IyBJIUCh U JIONAIUCh
ny3bipu. B onHoM mecte Uyauk mOCKONB3HYICS, YyTh HE ynaji. 3Banu ero — Bacunuii Eropsiu
Kuszer. beuto emy tpuanaTte AeBATh JeT oT poay. [Bacummit ykmua. Yynuk (1967)].

Taxum o6pa3om, Mbl BUANUM, uTO 00pa3 Uyauka mpoxoauT yepe3 BCe MOBECTBOBAHHUE TEKCTA U
WTpaeT BXXHYIO B HEM poJib. Torma kak, rmo pesynbratam HKPS, cmoBodopma «uaynuk» B mpou3Be-
nennsax B.M. Illykmmnaa HU pa3dy HE yHnoTpeOssercs, 3a UCKIIOUYEHHEM OJHOMMEHHOTO PaccKasa.
Uyauk npeactasiseT co0oil 0coOblid THI IEpeBEHCKUX Jrojiel B pacckazax B.M. llykmuna, moa-
YepKHUBask UX HWHJMBUIYaJbHOCTb, MPOCTOTY, CTECHUTEIBHOCTh, JOBEPUYUBOCTh, CIPABEIIMBOCTb,
TE€M CaMbIM OTJIMYAs UX OT KUTEJIEH ropoja.

«/Ipyrum HarpaBJI€HHEM HCCIIEI0OBaHUS, MO3BOJISIONIMM BBIUTH Ha KJIIOYEBBIE CMBICIBI IIPO-
W3BEJCHUS, MOKET OBITh MCCIICIOBAHNE HAUMCHOBAHUH TepoeBy, - nuieT A. Matromkun [2, 18].
['maBHBIM repoeM aHAIM3UPYEMOIO0 HaMu pacckasza sBisierca Bacwimit Eropery Kusze, ums
KOTOPOT0 B paccKa3e BCTPEYaeTcs TpH pasa:

e Tenerpagucrka cama ucnpaBuia aBa cioBa: — «[Ipuzemnunuce» u «Bacsartka». Craio:
«Jonerenu. Bacuamii». [Bacunuit Illykmun. Yynuk (1967)].

e On nocuzen B capaiiunke goremHa. M cepaue Bce 6oneno. [lorom npumen 6par Amutpuii.
He ynuBuncs — kak-0yaro 3Hai, 4to Opat Bacuimii naBHO yxx cuaut B capaiiunke. Bacunwmii [lyk-
e, Yyauk (1967)].

e 3panu ero Bacuamii Eroperu KusizeB.beino emy Tpuanare AeBsTh J1eT oT poxy. OH pado-
TaJg KHHOMEXaHUKOM B cesie. O0oxkan chlmukoB u cobak. [Bacummii Llykmma. Yyank (1967)].

O6pamasce ko Bcem npousBeaeHusiM B.M. lllykmmnaa, MOXHO 3aMeTUTh, 4TO UMs Bacumit
BcTpeyaeTcss B O MpPOM3BEACHUSX MHCATENsA, 3a MCKIoueHueM pacckaza «Uymuk»: «lleuku-
naBouku» (1970-1972), «becenst mpu sicHoit myne» (1972-1974), «HYepeanuuenko u nupk» (1970-
1974)], «rnaxa npuexan» (1960-1971), «beccoBecturie» (1970), «Ctenpka Pazun» (1960). ITpu-
BEJIEM HECKOJIbKO MPUMEPOB U3 JAHHBIX PACCKa30B:

e ['nyxoB Bacmimii EmenssnoBuu. I'myxoB Crenan Emensanosny. [lonos Bacuinii VBa-
HOBHY... Tuxo riakanu Ha knanoue. [Bacunuii lykmma. beccoBectasie (1970)].

e — Her. Cxopo yx. — [lokazare Mmoxems? — Her. — Her? IlpaBunbno. Tel, Bacunuid... -
3axapbld caguiics Ha CTyl, — Thl — MacTep. bonbmoit macrep. Tonpko He mell. I1o rpod! [Tonsn?
Pycckuii yenoBek TanaHT cBOM MOXKET He noxaneTs. I'ne cmonokyp? [Bacwmii [lykmua. CTteHbka
Pazun (1960)].

W3 npuBeaeHHBIX TPUMEPOB BUIHO, 4TO XapakTep Bacunus Eropsiua KusizeBa sipko BeIpakeH
U OTJIMYAeTCAd OT APYrux OAHOMMEHHbIX mepcoHaxed Illykmumua. Bacwnmit KHsizeB — 4ynuK,
CIpaBeJIUBBIA, COBECTJIMBBIA, YECTHBIN, >XKU3HEPAAOCTHBIM, TOTOB BCEr/Ja MPUMTH HA IMOMOIIb
OKpPY)KAIOIIUM JIFOJIIM, CTPEMHUTCS Jenarh J00phle Jena, HO MoiyiydyaeTcs Haobopor. pyrue
MEPCOHAXKH, HOCSIINE UM Bacuiuii, OTINYal0TCS HU3KUMU MOPAIBHBIMHU KaduecTBaMU (TbSHCTBO,
HampuMep), a Tak)Ke HECYacTHbl B COLMAIbHO-3TUYECKOM NOHMMaHUU. Eciau oOpaTutbes K
CEMaHTUKEe UMEHU Bacuiuii, 4To 03HAYaeT «apCTBEHHBIN», «IaPCKUI», TAKXKE MEPEBOJUTCS KaK
«Lapb», TO MOYKHO 3aMETUTh HECOOTBETCTBHE MEX]Ly UMEHEM M XapaKTepoM repost pacckaza «YHy-
JTIK.

Mpbl Takke paccMOTpeId MYXCKHE HUMeHa, Haubojiee 4acTo YHOoTpeOJsieMble B INPOU3BE-
nenusx Hlykmuna. [Touck mo HKPA Beinan 123 noxymenta, 10 439 Bxoxxnenuit. HarnsagHo npen-
CTaBUM PE3yJIbTaThl B BUAE TUATPAMMBI.
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W3 nuarpaMMbl BUAHO, 9TO HarboJiee pacmpocTpaHEHHBIMUA HMEHAMU B TTpou3BeieHusx B.M.
[Hykmuna seistitorest: Erop (647 Bxoxnaenwuit), Ban (545 Bxoxaenuit), [lamxka (293 BxoxaeHus ) u
Banbka (248 Bxox1eHuUi).

EErop H [Tpan B Cniupeka H Banrka B Cepreii

B @enop Maxkcum 50, Ilapen Ilamka Buteka

11%
5% °
6%
6%

8%

6%

Juaepamma 1 — I[Ipoyenmnoe coomnoutenue umer, ynompebienuvix 6 npoussedenusix B.M. [Llyxuuna

ITo muennro E.A. ITammHON, «TéMaTUYECKH U KOMIIO3ULIMOHHO BCE PAacCKa3bl MOAYMHSAIOTCS
IJIaBHOM 1I€JIM aBTOpa — 3aCTaBUTh YUTATENs 33yMaThCsl O HPABCTBEHHOM BBIOOpE Tepos, O J0Jre
YeJI0OBEKA, O IyXOBHOM Pa3BUTHH, O IEHHOCTHU YEJIOBEUYECKUX B3aMMOOTHOLIEHU» [3,52]. B nmpous-
BeneHusx B.M. llykmuHa yacTo mojHUMaeTcsl KOHQIIMKT NMPOTUBOIIOCTABIEHUS TOpOJa U JepeB-
HH, YTO MOKHO MOATBepAuTh pesynbratamu u3 HKPS. Urtak, npu noucke cioBoGopMbl «1epEeBHS»
B pacckaze «Yyauk» HaiieHo 10 BxoxaeHui, B 78 qokymeHTax (T.e. mpousBeneHusx B.M. lyk-
muHa) — 281 Bxoxienue. [Iporurupyem pe3ynbTaThl, ONpeaessiomue npodaeMaTHKy pacckasa
«Hyauk»:

e OHa U MEHS-TO TOK€ HEHaBUJUT — YTO 51 HE OTBETCTBEHHBIN, U3 AepeBHH. [Bacwmii [lykmnn.
Uynuxk (1967)].

e — JlepeBHs, Bugute au!. Jla TamM o1uH BO31yX dero ctrout! — A Besip cama u3 AepeBHH! — Kak-ToO
TUXO U rpycTHO u3ymuics JAmutpuii. [Bacunuit Ilykmun. Yyauk (1967)].

CnoBodopma «ropoa» B pacckaze «Hyauk» mpeacTaBieHa 2 BXOXKICHUIMH, B 76 JOKyMeHTax
(mpou3BeneHNX) HailieHo 234 BXOXKICHHUS.

e Ho no Ypana 65110 emie naneko. [Toka yTo oH OJ1aromnoiayyHo JA0exai 0 paloHHOTO TOpojia, T/ie
MIPEJICTOSIIO MY B35iTh OWJIET U cecTh Ha moes3z. Bpemenu ocraBanoch MHOTO. UyAMK pemiui moka
HaKyMuTh TOJAPKOB IUIeMsAIaM — KOHQeT, NpsHUKOB... [Bacumuit ykmumH. Yymuk (1967)]
[oMOHUMUS HE CHATA] «—...—

e Becp aesp Uyauk Xoawsi mo ropony, Iyiasesl Ha BUTpUHBL. Kynuia kaTep IUIEMSHHHMKY, XOpO-
IIEHbKUHA TaKOW KaTepok, Oenblid, ¢ JaMHo4kou. «S ero Toxe paspucyio», — aymai. [Bacunmii
Myxmmz. Yynuk (1967)].

B ananusupyemMoMm pacckase IiaBHBIN repoii, 100upaschk 10 TOpojaa, UCIOIb3YeT pa3Hble BU-
IIbl TpAaHCIIOPTa. BBISIBUM 4acTOTy MCHOJIb30BaHUSI JAHHOTO TPAHCIIOPTA B IPYIUX MPOU3BEACHUSX.
Urak, no pesynabraram HKPS nanbonee yacro B mpoussenenusx B.M. Illykmmna ynorpeOisercs
cnoBoopma «moe3nn» - 54 BXOXKACHUS, CIOBO(POPMBI «CaMOJIET» M «aBTOOYC» YHOTPEOISIOTCS
HapaBHe — 35 BxoxaeHuil. B ananusupyemom pacckasze yaiie Bcero ymorpeOieHa ciioBodopma
«CcaMoJieT» - 5 BXOKIEHUH, «I10€311» - 3 BXOXKJICHHUS, «aBTOOYC)» - 2 BXOXKICHHSI.
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OTaenbHO OTMETUM, YTO SIPKOM JAETANIbIO B aHATTM3UPYEMOM PACCKA3€ SIBJISETCS YeMO/aH, BbI-
JIeTICHHBIA Ha OHE JICPEBHHM, YIIOTpeOIsIeMbIi B pacckase 5 pa3, a B Mpou3BeAcHUAX nucatens B 20
JOKYMEHTaX HaiiieHo /7 BXOX/ICHUI JTaHHOH CJI0BO(GOPMBI.

Urak, yuutsiBas noctositHHoe nonojineHue cocraBa HKPS u akTuBHOE mpUMeHEHHE ero Kak
00y4aroIIero U UCCIIeI0BATEIbCKOTO HHCTPYMEHTA B YUeOHOM IMpOIIecce, MOYICHHBIC Pe3yIbTaThl
MOTYT CJIY>KUTh OIOPOH JIJIsl MPOBEACHUS JTUTEPATYPOBEIUECKOTO aHAIN3a XYyJ0KECTBEHHOTO TEK-
cTa.
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Fouiabivu skerexmi: Toxkarosa JI. E.
[Maiinanany TypaJsl Macesie 91e0HeTTaAHYJIBIK 3epTTeyJepaeri
OPBIC TUTi YITTBIK FUMAPATHI

Angatna. Makamaga B.M.IykmuaHiE "Yyauk" oHTIMECIH OpBIC TNl YJITTHIK FAUMaparhl
kypsUtFbLTapbeiHbIH (HKPST) kemerimen Tannay opekeri skacanran. KepkeM misirapManap/asl Tangay
KeJiecl JeHrenaep OOMBIHINA KYPri3iial: MOTIH TaKbIpbIObI, OacThl KeHinKepiaepaiH eciMaepl MeH
aTaynapsl. by 3epTTey/liH HOTHXKENepiH MEeKTeNTe, 9/1e0NeT cabarbIHAa KollaHyra 00mabl.

Kiar ce3gep: Opbic Tl YATTHIK FUMapaThl, MHTEpOpETALUs, MITIHAET1 e3apa OailyaHbIC,
B.M. UlykmunHiH «Yyauk» oHriMeci, OKY IpOoIecci.

Belousova Ye. A.
Scientific superviser: Tokatova L.E.
On the use of the National Corpus of the Russian Language in literary studies

Abstract. The article makes an attempt to analyze the story “Chudik” by V.M. Shukshin us-
ing the instruments of National Russian language corps. The analysis of the work of fiction was
done by these steps: the name of the text, names and titles of the characters. Results of this research
can be used in literature classes at schools.

Key words: National Corpus of the Russian Language, interpretation, intertext inter-
connection, the storiy «Crank» by V.M. Shuckshin, educational process.
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BesoycoBa EBrenunsi AnexceeBHa, cTyIeHT deTBeproro kypca IlaBinomapckoro rocyaap-
CTBEHHOT'O I1E€JJarOTMYECKOr0 YHUBEPCUTETA.
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VIIK 004

Kymakyinosa A.K.
ATbIpayCKuii ToCy1apCTBEHHbBIN YHUBEpCUTET UM. X. [locMyxamenoBa,
ATtsipay, Kasaxcran
Hayunsrii pykoBoautens: Kadosimxamut XK. T.

®AKTOPHI PEAJIN3AIIMA COBPEMEHHBIX TH®OPMAIIMOHHBIX TEXHOJIOT U

Annomauus. B cmamve npedcmasnenvt ucciedo8anus MeXcOyHApPOOHbIX 00PA308AMENLHBIX VUPEIic-
OeHull Komopule pa3pabamvlearom Ho8ble HANpasieHus 0essmerbHoCmu O/ CO30aHUs YCL08Ull nepexodd Ha
coepemeHnvle UHGOpMayuoHHvle mexnoaoeuu. llpugedenvl ocHoGHvle MpeOO8aHUsI U XAPAKMEPUCTHUKU
BKIIOUEHUS] Haulel CIMPAaHbl 8 MUPOBYIO 00pA308AMENbHYI0 CUCTEMY, A MAKJCe ONUCAHO CO30anue YieOHbIM
3a6€0eHUAM YCI08ULL OIS UCNONIb308aAHUsL 2100abHOU cemu Hnmeprem, cuumaioweics Mooeibio KOMMYHU-
Kayuu 8 ycio8usix 2100aibH020 UHBOPMAYUOHHO20 00Uecmaa.

Knwouesvie cnosa: ungopmayuonno-obpasosamenvhas cpeoa, cogpementvle UHGopMayuontvie mex-
HOMO2UU, NOZHABAMETbHASL AKIMUBHOCHIb YUAUUXCSL.

MexnyHapoHble 00pa30BaTeIbHbIC YUPESKACHUS pa3pabaThIBAIOT HOBBIC HAIIPABJICHUS Jes-
TEJNBHOCTH JUTS CO3JJaHMS YCIIOBHH TIepexo/1a Ha COBpEMEHHbIE HH(POPMaMOHHbIe TexHoIoruu. [1o
MHEHHUIO COTPYJHHMKOB MOJOOHBIX YYPEKACHUH HamOoyiee OBICTPBIA CHOCOO BKIIOYECHHUS HAalen
CTpaHbl B MUPOBYIO 00pa30BaTEIbHYIO CUCTEMY - CO3[aHHE y4eOHBIM 3aBEACHUSM YCIOBHH ISt
UCIIOJIb30BaHUS TII00anbHOM ceT MHTEpHeT, cunTaromeiics MOIe/Ibl0 KOMMYHHUKAIIUU B YCIOBHSX
ri100abHOT0 HH(OPMAIIMOHHOTO 001IecTBa (pUCYHOK 1.2).

MOAEJMHPOBAHHE
HAVYHO-
HCCAFEAOBATENRCRON
AEATEJIBHOCTH

VHEGHBIE 3AHATHA B
AHCTAHUHOHHOM
PEAHME

=

HIHPOKHA JIOCTYII K

-
‘A
\ YYEBHO.-
ONEPATHEBHAS L ] METOANMYECKOM 11

KOHCVJILTATHBHASA —— HAYYHOMN HHPOPMALLHEH
NOMOILILL

Pucynox 1.2 — UnghopmayuonHo-KoMMYHUKAYUOHHBIE MEXHOA02UU 8 0OPA3068aAHUU

MunuctepctBo oOpazoBanus Kasaxcrana BHIUT CleIylOIIME MYTH BXOXKJIEHHUS OTEUECT-
BEHHOU CHCTEeMBbl 00pa30oBaHHs B MHPOBYIO HH(OPMALMOHHO-0Opa30BaTENbHYIO CpEay: COBEp-
IIEHCTBOBaHKE 0a30BOM MOATOTOBKH yYalllUXCs IIKOJ M CTYAEHTOB BBICIIMX U CPEIHUX Y4EOHBIX
3aBeJIeHUH 10 MH(OPMATHKE M COBPEMEHHBIM HMH()OPMAIIMOHHBIM TEXHOJOTHM; MEPENOArOTOBKA
npernojaBaTesiell B 0071acTU COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTH; HH(OpMaTH3alus npo-
recca oOydyeHHUs] M BOCHUTAHHUS; OCHAIEHHWE CHCTEMbl 0Opa30BaHUS TEXHUYECKUMHU CpPEICTBAMHU
nH(pOpMaTH3aINK; CO3JaHUE COBPEMEHHOW HAIIMOHAIBHONW WH(OPMAIMOHHOW Cpebl U MHTETpa-
U B HEe YUpeXXICHUN 00pa3oBaHMs; CO3/1aHUE HA 0a3e COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHO-
JIOTUHM €TUHOW CHCTEMBI AMCTAHIIMOHHOTO 00pa30BaHus; ydacThe B MEXAYHapOIHBIX IpOrpaMMmax,
CBSI3aHHBIX C BHEJIPEHHEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTUH B 0Opa3oBaHue. B HacTo-
s1ee BpeMsl MPEenojaBaTeN CTAIKUBAIOTCA ¢ MPOOJIEMOIl CHH)KEHUS YpOBHS MO3HABaTENIbHOMN ak-
TUBHOCTH Yy4YalllUXCs Ha YpOKe, HEeXKellaHueM paboTaTh CaMOCTOSATENBHO, Ja U MPOCTO YUUTHCA.
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Cpenu mpuUYHH TOTO, YTO CTYACHTHI TEPSIOT HHTEPEC K 3aHATUSAM, O€3yCIOBHO, HAJ0 HA3BaTh OJHO-
obpaszueM ypokoB. OTCYyTCTBHE MMOBCEIHEBHOIO TIOMCKA MPUBOJUT K IMAOJIOHY B MPEMOIaBaHUH, a
3TO MPOSIBJIICHUE MOCTOSHCTBA pa3pyimiaeT U youBaeT mHTepec. TONbKO TBOPYECKHA MOAXOM K TO0-
CTPOCHUIO 3aHSTHS, €r0 HEMOBTOPUMOCTh, HACBIIICHHOCTh MHOTOOOpa3HeM MPHEMOB, METOIOB H
dbopM moryT obecrieunth 3PPeKTUBHOCTh. CyIIECTBYET MHOTO CIIOCOOOB Pa3BUTHS MMO3HABATEb-
HOW aKTUBHOCTH ydamuxcs. OnuH U3 croco0OB 3TO MPUMEHEHUE BHIICO(DUIBMOB, MYyIbTUMEINA-
TEXHOJIOTHI, THTEPHET-TEXHOJIOTHUH, KOTOPHIE JAIOT BO3MOXKHOCTH MOBBICUThH CTEIICHb aKTUBHOCTHU
y4aImxcs B 00pa3oBaTeIbHOM Mporiecce (pucyHok 1.3).

BupTtyansHana cpega MNoebiweHue
HEAOCTYNHOM pEanEHOCTH HarnaAgHocTH

Pazeutne

! Wmuntaumna
IMOLMOHANBHOCTH BOZMOMHOCTH npoueccos
MynsTMUMegmna

Pazeutune _ TexHonorum CozgaHune obpaza

obpazHoro NOMOLWHHKA
MbilUAEHWA

3auHTEpecoBaHHOCTE Ozey4yrBaHHue U
e oby4yeHun OMMWENEHWE NPEQMETOE

Pucynox 1.3 — Bozmosxcnocmu myomumeoua-mexnonocui

HHTeHCMBHOE TPOHUKHOBEHUE B MPAKTHKY, PA0OTHI YU€OHBIX 3aBEICHUI HOBBIX HCTOYHHKOB
HKPAHHOTO MpernogHeceHus WH(GOPMALMK MO3BOJISIET BBIACIUTH BUCOMETO/] B KAueCTBE OTHEIb-
HOro MeToza o0yueHus. Buneomeron MOXKHO MCNOIb30BaTh AJIs MPETIOAHECEHUSI 3HAHUH, IS Op-
TaHM3aLUU KOHTPOJIS, 3aKpEIICHHsI, TOBTOPEHUS], 0000IIEHNS, OH YCIICIIHO BBIIOJIHSET BCE AMJIAK-
THYeckue QyHKIMH. MeTosl MOKOUTCA MPEUMYIIECTBEHHO Ha HarisAHOCTH. Mcronb3oBaHue BU-
JIeOMeTo/1a B y4eOHOM Ipoliecce 00ecreyrBaeT BO3MOXKHOCTh: JaTh ydalluMcsi OoJiee IMOJIHYIO,
JIOCTOBEPHYIO HH(pOopMannio 00 U3ydaeMbIX SBJIECHUSIX U MPOLECCaX; MOBBICUTH POJb HATISAHOCTH
B y4yeOHOM IIpolecce; yJIOBIETBOPUTH 3alPOCHI, JKEIaHUs M MHTEpechl 00y4yaeMbIX; OCBOOOAMUTH
IpenojaBaTesiss OT YaCTH TEXHUYECKOW paboThl, CBA3aHHON C KOHTPOJIEM U KOpPEKLUel 3HAHUM;
HaJIaAUTh 3QPEKTUBHYIO OOPAaTHYIO CBSA3b; OPraHU30BATh MOJIHBIM U CUCTEMaTHYECKUI KOHTPOJIb,
00BbeKTUBHBIN yueT ycrneBaeMocTH [3]. C momorisio BugeomeTo1a 3PGEeKTUBHO PEMIAIOTCS MHOTHE
JUIAKTUYECKUE U BOCHUTATENbHbIE 3a1aui. OH MOJe3€H, KOrjJa MPOUCXOAUT: H3JI0KEHUE HOBBIX
3HAHUW; OOBSICHEHHE B JMHAMUKE MPUHIUIOB JAEUCTBUS CIOKHBIX MEXaHHM3MOB, IIPOLECCOB, Ipa-
¢budeckux Mojenei; HaOmoJeHHe TPYAOEMKUX IPOLIECCOB; IMPEJICTaBIE€HHE BHJICOJJOKYMEHTOB,
YKpEIJIEHUE CBA3M C )KM3HBIO; HAOIIOI€HUI CKPBITHIX MPOIIECCOB, MPOTEKAIOIINX BHYTPH 000py10-
BaHU; co3/laHue 0a3 JaHHBIX Ui y4eOHO-TPEHUPOBOUHBIX U UCCIIEI0BATEIbCKUX padoT; palroHa-
JU3alus yueOHoro npoiiecca, MOBBIIIEHHE €ro MPOIyKTUBHOCTH, 00ecreueHne ONTUMAJIbHOTO 00b-
eMa Iepefayd U yCBOSHHUS HaydyHOUW MH(pOpPMAalMU MyTeM IMOBBIIMICHUS KayecTBa Iearornyeckoro
ynpasieHus. Mcnonb30BaHrne COBPEMEHHBIX MYJIbTUMEINA-TEXHOJIOTHH B MPENoJaBaHUU TEXHUYE-
CKUX JUCIHIUINH, UH()OPMATUKH MO3BOJISIET HATJISAHO AEMOHCTPHPOBATH BOZMOKHOCTH H3Yy4aeMo-
ro IporpaMMHOro o0ecredyeHus, B TOM YHCJe C MOMOIIBIO CIIalI-Ipe3eHTalni, BUACO(UIbMOB.
3TO MO3BOJISIET MOBBICUTH A(P(HEKTUBHOCTh M MOTHBaIMIO 00ydeHus. IlpakTuka moarBepauia TOT
(bakT, yTO YCBOEHHE HOBOI'O MarepHalia ¢ HUCIOJIb30BAaHHUEM MYJIbTHMEINA-TEXHOJIOTHH MPOXOIUT
ropaszzo 3pQexTuBHEe, HEXENN Ha TPAJAULUOHHBIX ypoKax 0e3 mpuBieueHHs: KommbioTepa. [Ipu-
MEHEHUE MYJbTUMEANA-TEXHOJOTUN B 00pa30BaHUM O0JIAAIOT CIEAYIOUIMMH JOCTOMHCTBAMHU IO
CPaBHEHHIO C TPAJAULMOHHBIM OOYyYEHHEM: JIOIYCKAeT HCIIOJIb30BAaHHE LIBETHOW rpaduku, aHMMa-
LIMU, 3ByKOBOTO COMPOBOXJIEHHUS, TUIIEPTEKCTA; JOMYCKAaeT BO3MOKHOCTh MOCTOSSHHOTO OOHOBIIE-
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HUS; UMEET HeOOJbIINe 3aTpaThl Ha MyOIMKALMIO U Pa3MHOKEHHE; TOMyCKaeT BO3MOXHOCTh pa3-
MEIICHHS] B HEM UHTEPAKTUBHBIX BEO-3JIEMEHTOB, HAIIPUMEp, TECTOB WM paboueil TeTpau; A0myc-
KaeT BO3MOXKHOCTb, HEIMHEHHOCTD MPOXOXKIECHHS MaTepraa 0Jaroaapsi MHOKECTBY THIIEPCCHUIOK;
JIOIYCKAaeT BO3MOKHOCTh KOITMPOBAHMS U MEPEHOCA YACTEH JIJIsl IUTUPOBAHUS; YCTAHABIMBAET I'U-
MEPCBSA3b C JIOTOJIHUTENLHONW JIMTEPATypOll B AJIEKTPOHHBIX OMOIMOTEKaX WM 00pa3oBaTEIbHBIX
caiitax. B 3TOH CBSI3U OYECHb aKTyaJIbHO MPOBEJICHUE MHTEPHET-YPOKOB B pexxume online. Dto ere
OJTHO MOIITHOE CPEJICTBO BOBJIECUCHHs 00ydaeMbIX B 00pa3oBaTeNbHbIN Mporece, (OPMUPOBAHUS Y
HUX YMEHHUI M HaBBIKOB CaMOCTOSITEJIbHOTO MPUOOpETEHUs 3HAHUM, TUYHOCTHBIX KA4eCTB U KIIIO-
YEBBIX KOMIETEHLIUH, OCOOEHHO HEOOXOAMMBIX I MOTPAaHUYHOM JeATelbHOCTH. COBPEMEHHBIH
3Tan pa3BUTHUS 00pa30BaHUS XapaKTepU3yeTcs MHUPOKUM BHEIPEHUEM B yueOHbIN Mpouecc uHbop-
MAaIMOHHBIX TeXHOJIOTUI. OHU NO3BOJISIOT BHIMTH HAa HOBBIM YPOBEHb O0YUEHHUSI, OTKPBIBAIOT paHee
HEJOCTYIHbIE BO3MOKHOCTH, KaK JUIsl MpenojiaBareis, Tak u s ooydaembix. MHopmanmonHele
TEXHOJIOTUU HAaXOJAT CBOE NMIPUMEHEHHUE B PA3IUYHBIX MPEIMETHBIX 00JAaCTIX HAa BCEX BO3PACTHBIX
YPOBHSIX, [IOMOTas JIy4IllIeMY YCBOCHHUIO KaK OTAEJIbHBIX TEM, TaK U U3y4ae€MbIX JHUCLMIUIMH B II€-
J0M, (HOPMHUPYIOT TO3HABATEIFHYIO aKTHBHOCTh OOy4daeMbIX. [103TOMy poib COBpEeMEHHBIX HWH-
(hopMaIMOHHBIX TEXHOJOTHI B 00pa30BaTENILHOM IMPOIIECCE OUEHB BEIHMKA M MIOCTOSIHHO BO3pacTaeT

[4].
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Anparna. byn makanana Kasipri 3aMaHfbl aKIapaTThIK TEXHOJIOTUsUIApFA KeIIyre »Karaal
’acay KbI3METIHIH jKaHa OarbITTapblH KYpacThIpFaH XaJlbIKApalbIK OLTIM Oepy MeKeMelepiHiH
3epTTeyiepi KepiHic TankaH. bi3niH enimizal anemaik OutiM Oepy KyHeciHe eHAipy/IiH Heri3ri Ta-
JanTaphl )KOHE CHIIATTaMalapbl KeNTIpUIreH, COHJai - aKk OKY OpBIHAApBIHIA kahaHABIK aKnmapaTt-
THIK KOFaM IIapTTapblHIa KOMMYHHUKAIMSHBIH MOJIENI CaHANaThIH, kahanaslk MHTEpHET xenmiciH
naijanany yiliH MyMKIHIIKTEp KYpy CUIaTTaJIFaH.

Kiar ce3aep: akmaparThlk — Oi1iM - 6epy opTachl, Ka3ipri 3aMaHfbl aKIapaTThIK TEXHOJIOT U
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Factors of realization of modern information technologies
Abstract. In the article researches of international educational establishments are presented
that develop new directions of activity for conditioning of passing to modern information technolo-
gies. The basic requirements over and descriptions of including of our country are brought in the
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world educational system, and also described creation to educational establishments of terms for the
use of global network the Internet, by the being considered model of communication in the condi-
tions of global informative society.

Key words: informatively is an educational environment, modern information technologies,
cognitive activity of students.
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MEPEXO/I HA JIATUHHUILY — BAKHBI IIAT B BYIYIIEE

Annomayua. B cmamve npeocmasnena OCHOBHAS KOHYenyus nepexood HA JTAMUHCKULL anigasum.
IIpugedenvl ocHoBHbIe MPeOOBAHUA U XAPAKMEPUCMUKU mecmuposanus ramunuzayuu ¢ Kazaxcmane, a
makoice ONUCAHAa HenocpeocmeenHas npoyeoypa mecmuposanus Ha npumepe pedopmvl mpexazviuus I 1aswl
eocydapcmea.

Kniouesvie cnosa: mpexssviunoe o6pazosanue, uHmezpayus, J1amMuHCKas epagurd, uoeonocuiecKkas
nOIUMuUKAa.

BBenenue

UYucroTa si3pika HaunHaeTcs ¢ andasuta. [lepexon Ha naTuHUILY - HeoOXoauMas pedopma Ass
YUCTOTHI KA3aXCKOTO si3bIKa. VIMEHHO sI3bIK (hOPMHUPYET CO3HAHME YEJIOBEKA, OH IMOMOTAeT BCTPau-
BaThbCs B MUp. B Hacrosiee BpeMs, B 310Xy IJ100a1u3a0Mu, HEOOX0AUMO yIeJUTh 0c000¢ BHU-
MaHue OyaylieMy Halero poaHoOro fi3bIKa, ero Yucrore, Tak Kak 0e3 si3bIka HeT HAPOJAA.

B Kazaxcrane o nmarmHu3anuu andasuta roBopuiid naBHo. [IpesuaeHT ctpansl eme B 2006
roy MpHU3Baj 33yMaThCs O TIEPEeX0/ie Ha TATUHCKUH andaBuT.

Kax m3BectHo, 5 nmer Hazan B Crparterun «Kazaxcran-2050» 'maBa rocymapcTBa oOBSIBHI O
nepexoze Ha gatuauily ¢ 2025 roga [1]. Buenpenue naHHO#H pedopMbl ObLTO MOJUTHYSCKUM pe-
menueM EnbGacel. B cBsi3u ¢ atum [lpaBuTenscTBY OBUTH JaHBI KOHKPETHBIE MTOPYYEHUS, CO3/IaHa
l'ocynapcTBeHHass KOMHCCHS 0 TepeXoly Ha jaTuHULY. B ee cocraB Bonumm uneHsl [IpaBuTtens-
CTBa, JIENyTaThl, yueHble. b1 pazpaboran yeTkuii rpaduk mepexoja Ha Jatuauiy. [{uBuan3oBan-
HBI MUP JaBHO MOJb3yeTCs TaTUHCKOU rpadukoil. Jlatnnuna ucnons3yercs B 6onee 100 ctpanax
mupa. Typuus ¢ 1929 roxa, Azep6aitmxkan ¢ 1992 rona, ¥Y30ekucran u Typkmenucrtan ¢ 1993 rona
nepenuid Ha jnatuHuny. M3 ucropum msBectHo, yTo B Ka3zaxcrane JaTHHMIIA MCIOJIB30BAJIACh C
1929 no 1940 ronel. Ho B CBsI3M ¢ MAEOJIOTMYECKOMN MOJIUTHUKON COBETCKOTO pexknma, Kazaxcran
ObLT BBIHYXKJICH mepeiiTu Ha kupwutuily. B XX Beke Kazaxcran tpuxabl meHsut andasur (1o 1929
roJia HCTOJb30BaJIach apadckas rpaduka, ¢ 1929-1940 roxsr natununa, ¢ 1940 roma ucnonb3yercs
KUPUJUTULA).
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OcHoBHAasi KOHIIENIHSI epexo1a HA JATHHHILY

Tpexbsa3pluHOe 00pa3zoBaHHE — 3TO LIEJCHANPABICHHBINA, OpraHU3yeMbll, HOPMHPYEMBbIil
TPUEIAMHBIA Tporiecc 00y4YeHUs, BOCHUTAHUS M Pa3BUTHS WHAMBHJA KAK MOJUS3BIKOBON JTMUYHOCTH
Ha OCHOBE OJHOBPEMEHHOI'O OBJAJICHUS HECKOJBKUMH SI3bIKAMHU KaK «()parMeHTOM» COIUaIbHO
3HaYMMOTO OIBITa YEJIOBEYECTBA, BOIUIOMICHHOTO B S3bIKOBBIX 3HAHMAX U YMEHHAX, S3BIKOBOH H
peUeBOi JEATENbHOCTH, a TAKKE€ B AMOLMOHAIbHO-IIEHHOCTHOM OTHOIIEHHH K S3bIKaM M KYJbTY-
pam. B coxepxarenbHOM acnekTe €IUHHIIAMU TPEXBA3bIYHOTO 00pa30BaHUS SIBISIOTCS CTPOTO
SI3BIKOBBIE yUueOHbIE TUCHUIUIMHBI: POJTHOM S3bIK, Ka3aXCKUH A3BIK KaK rOCY/apCTBEHHbIN, PYCCKUIA
S3BIK KaK SI3BIK MEKHALMOHAIBHOTO OOIIECHHSI U MHOCTPAHHBIN S3bIK (B OCHOBHOM AHTJIMICKHIA) KaK
SI3bIK MHTETPALMA B MUPOBYIO PKOHOMHUKY. Llesbio M 0KHJIaeMBbIM PE3yJIbTaTOM TPEXbA3BIYHOIO
00pa30BaHUs BBICTYNAET MOJUA3BIKOBAS IMYHOCTh. MI3BECTHO, YTO TOJIBKO TO TOCYAAPCTBO MOXKET
YCHEIIHO Pa3BUBATHCA U TAPMOHUYHO BIUCATHCS B P BEAYLIUX CTPAH MUpa, KOTOPOE CyMEET CO-
371aTh JJISl CBOMX T'pakJlaH JOCTOHHBIC YCIOBHS ISl MPUOOPETEHUSI KaYeCTBEHHOTO U COBPEMEHHO-
ro oOpa3oBaHUsI.

Pemenue I[pe3unenta o nmepexojie Ka3axcKOro si3plKa Ha JIATUHHILY MIPUHSATO OYCHb CBOEBpE-
MEHHO — UMEHHO Torja, korjga Kazaxcran yxe cocTosuics Kak OJHO U3 CaMbIX YBa)KaeMbIX T'OCY-
JapCTB B MUPE, KOT/IAa B CTPaHE HApST CTaOMIBHOCTD, COTIIaCHEe M €JMHCTBO HAPOA.

«[lepeBon Ka3axCKOro s3bIKa Ha JATHHHUILY - 3TO IIAr K UHTErpaluu B II00ATBHYIO CUCTEMY
Hayku U o0pa3oBaHUs, 00ecIeueHus HAIIeTo TyXOBHOTo eanHcTBa. Ceifuac Mbl cTapaeMcs U3ydaTh
Y TI03HAaBaTh COBPEMEHHYIO HayKy, TEXHUKY, HHTEPHET. JTO BCe Ceiyac OCHOBAHO Ha JIATHHCKOM
andasure. Mbl celiuac pabotaeM HaJ TeM, YTOOBI KaK MOKHO OBICTPO BOCIOJHHUTH ATH MPOOEbI.
[lepeBon Ka3axCKOTO s3bIKA HA JATUHUILY YKPEIHUT HAIIEe €AUHCTBO U JYXOBHO COJIHM3UT HACY, - CKa-
3an Hypcynran Hazap6aes [2].

Kak yrBepknatoT aBTOpHI anaBuTa, YIUTHIBAs INIOOATBHYIO POJIb JATUHUIIBI, KOTOPYIO HC-
MOJIb3YIOT YEeThIPEe MUJIIIMAP/Ia YETIOBEK Ha BCEX KOHTUHEHTAX, BBEICHHE HOBOM Ipaduku:

- TIOBBICHT a/IalITHPOBAHHOCTH CHCTEMBI 00pa30BaHMs K MUPOBBIM CTaHIapTaM;

- IPUBEIET K Pa3BUTHIO OT€UECTBEHHOT0 HHTepHEeTa U I T-TexHonoruii;

- TIOBBICHT MHHOBAIIMOHHBIN IOTEHIIMAI OM3HEC-CPEIbI;

- YCKOPHT IPOLIECCHI 3KCIOpPTa 3HAHUH U MPOEKTOB, BKIIOYAs WHTEJUIEKTyaJIbHbIE; TTOBBICUT
KOHKYPEHTOCIIOCOOHOCTh Ha MEKIYHAPOIHOM YPOBHE.

[lepexon Ha JaTUHUILY UMEET OYEHb MHOTO IpeumMylnecTB. Kak M3BECTHO, JIATUHUIA CUUTA-
€TCs OYeHb MPUCTIOCOOIEHHON U JIETKOJJOCTYITHOM /ISl KICTIONIb30BaHMS, YeM apaOuIla, KUPHUIALA |
npyrue rpaduku. [IpumeuaTensHo, 4TO A MIABHOTO nepexoaa B KazaxcraHne omnpejieneH aganTa-
[IMOHHBIA TIEPUOJ] B HECKOJBKO JET. DTO MOMOXKET HE TOJIBKO MOJIOIBIM, HO U TPEACTABUTEISM
MIPEKJIOHHOTO0 BO3pacTa IMOCTENEHHO MPUOOIINTHCS K HOpMaMm JIATMHCKOTO ajidaBHTa, KOTOPBIH
OYEHb HE 3aTCUJIMB U TOJATIINB JIa)Ke B TIPABOIMCAHHH.

B nepByto oyepenpb mpu nepexoje Ha JATHHUILYY CHUMETCSI OCTPOTa BOIPOCa HOBBIX TEPMUHOB
B Ka3axCKoM s3bike. [IpuHSIB pedopMy, Kak U BCe IPYTHe dTHOCHI, Ka3aXCTaHIIBI OyIyT 3aUMCTBO-
BaHHBIE U3 APYTUX S3BIKOB CIIOBA MPUOIMXKATH K cBoel (poHeTnke. Bropast mpuymHa — 3T0 BO3MOXK-
HOCTB TIPOBEJICHHSI MOJICPHHU3AIINY SI3bIKA TTPH TIepexoie Ha IpyTyio rpaduky. 1 tperse - ynodcTBo.
JIronu cMOTyT MHcaTh HA Ka3aXCKOM Ha JII00OM TajpkeTe, HaXOo/sCh B JIIOOOW TOUKE MHpa, MOJIb3Y-
sch cTaHIapTHOH KiaBuatypoit QWERTY.

3ak/IoueHne

Kak n3BecTHO, JF000M SA3BIK - 3TO HCTOPHYECKH pa3BHBAIOIIEECs sIBJICHUE. SI3bIKM MHUpa B3au-
MOJICHCTBYIOT, B3aMMOIIPOHUKAIOT, B3aMMOOOOTAIAIOTCs, B3aUMOBJIHUSIOT IPYT Ha Apyra. Tak Obl-
J10, TaK €CTh W Tak OyaeT Bcerma. Hu oquH s3BIK HE MOXKET 3aMKHYThes B ceOe. [loromy 4uto 31O
OMEPTBIISIET KaK S3bIK, TaK U KYJIbTYPY, QYHIaMEHTOM KOTOPOTro OH BeIcTymaeT. C TeUeHHEM Bpe-
MCHHU HGO6XOI[I/IMO BHOCUTb TC HMJIM MHBIC U3MCHCHHUSA B A3BIK, IIO3TOMY BO3BPAIICHHUC KAa3aXCKOI'O
sI3bIKa Ha €IMHYIO JIATUHCKYIO TpaduKy - 3TO BaXKHBIA U HEM30CKHBINA MPOIECC pa3BUTHS, UCTOPH-
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geckas HeoOxomuMocTh At Kazaxcrana. 9To MOXHO Ha3BaTh €IIe OJHON BO3MOXHOCTBIO MHTE-
IpalMy K MUPOBBIM HAay4YHBIM UM TEXHOJOTMUYECKHM mpoueccaM. Ilociie okoHuaTenbHOro nepexonaa
Ha JATUHUIY rpaxkaaHe KazaxcraHa cMOTYT aKTHBHEE OOMIAThCS B MUPOBOM IPOCTPAHCTBE, YTO
HE00XO0IUMO ISl BXOXKJICHUS B PEUTHUHT CaMbIX Pa3BUTHIX CTaH MHUpA.

B Bek nH(OpPMAIIMOHHBIX TEXHOJIOTHIA HAJI0 HITH B HOTY co BpeMmeHeM. [loaTomy mepexos Ha
JIATUHULY - 3TO BEJICHUE BPEMEHU.
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AngaTtna. Makanaga JaThlH ONINOWiHE KOIIyJiH Heri3rl TYKbIPhIMIaMachkl OepiireH.
Kasakcranaarsl TaTBIHTaHIBIPY TECTUICYIHIH HETI3T1 TaJlanTapbl MEH CHITaTTaMalapbl KENTipiIreH,
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Transition to Latin alphabet as an important step to the future
Abstract. The article presents the basic concept of the transition to the Latin alphabet. The
basic requirements and characteristics of Latinization testing in Kazakhstan are given, and the direct
testing procedure is described on the example of the trilingual reform of the Head of State.
Keywords: trilingual education, integration, Latin graphics, ideological policy

Caenennst 00 aBTopax:

AbnaeB bBaknayJaer, ctyneHT nepBoro kypca crel. «HpopManmonsusie cucteMbel» Mexay-
HapOJIHOTO YHHBEPCUTETA NH(OPMAIIMOHHBIX TEXHOJIOTHH.

Tor:kanoBa Jlsiina KenxxerajiueBHa, KaHIuIaT MEIarornuecKuX HayK, aCCUCTEHT mpodec-
cop Kadeapsl A36IK0B Mex1yHapOJHOTO YHUBEPCUTETa HH(POPMALIMOHHBIX TEXHOJIOTUH.
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O BJIMAAHUU CMU HA PABBUTUE COBPEMEHHOI'O PYCCKOI'O A3BIKA

Annomayua. B cmamve peub uoem o 8IUAHUU CPEOCME MACCOBOU UHpOpMayuyu Ha Ky1bmypy A3bIKd,
8 YACMHOCMU, COBPEMEHHO20 PYCCKO20 A3bIKA. B mamepuane paccmampueaemcs cocmosnue pycckou sA3ul-
KOBOU KYIbMYpbl, NPUBOOSMCS NPUMeEPbl OMpUuyamenvbrHo2o eausanus cospemennvix CMHU na monodoe noko-
JleHue, U3MEeHeHUs A3bIKOBOU HOPMbL, 2lIA8Hble MEeHOeHYUU 8 PA38UMUL PYCCKO20 A3bIKA.

Kntouesvle cnoea: ¢ynxyuu a3vika, A36lK08ds KyIbmypd, cpedcmed MAcco80lt KOMMYHUKAYUU, HOD-
Mbl, peub.

BBenenne

Pycckuii s13pIk Bcerja v BO BCEM MUPE CUMTAJICS BEJIMKUM U MHOrorpaHHbiM. Kak usBecTHO,
J00bIE MOJIMTUYECKUE, COLIMATIbHbBIE U SKOHOMHUYECKHE COOBITHS OTPayKAIOTCSI HA COCTOSIHUU SI3bIKA.
WNHorna 31 u3MeHeHus1 000raiaT ero, Ho Yallle S3bIKOBbIE IEPEMEHBI IPOUCXOIAT HE B JIYULIYIO
CTOPOHY, UYTO JIy4lle Bcero nposipisercs B8 CMU.

[Ton CMU nonpa3zymeBaroTcsi ra3eThl U JKypHaibl, TeJlENepeiadl, HOBOCTHbIE JIEHTHI U (o-
pymbl MHTepHer-nopranoB. CMU BBINONHSIOT IB€ OCHOBHBIE (DYHKLMU — COOOILIECHHE U BO3JEH-
ctue. [lo cnpasennuBomy 3ameuanuto C.B. /[aBb110BOM, «I3bIK CpeICTB MaccoBOW HH(poOpManuu —
3TO JaKMyCOBasi OyMa)kka caMoro si3blka, He TOBOPsI O TOM, YTO 3TO M Ba)KHEHIIIee CPesICTBO UJIEO-
JIOTUYECKOU, TTOJIMTUUECKON U T.I1. 60psOBI» [1].

JIunreuctel, uccaeayomue A3k CMU, npunum K BEIBOAY O TOM, YTO 3a CUET ITUX ABYX
¢bynkuit «13pik CMU BrIcTymaeT kak cBoeoOpaszHast 1adopaTopHsi, B KOTOPOH OCBaMBAIOTCSI HOBbIE
S3BIKOBBIE CPEJICTBA, KAK IJIaBHBIM S3BIKOTBOpEL, ((OPMUPYIOIINI U 3aKPEIUIAIONINNA JTUTepaTypHble
HOPMBI, KaK CPEJICTBO MOAJECPXKAHUS €UHCTBA JTUTEPATYPHOTO sI3bIKa» [2]. DTO OJIHA W3 TIIaBHBIX
XapaKTEPUCTUK COBPEMEHHOMU S3BIKOBOM CUTYalLUH.

CocTosiHHE PYCCKOW SI3bIKOBOW KYJBTYpBI BOJIHYET CETOJHS MHOTUX OOIIECTBEHHBIX JesATe-

Jei, JTUHTBUCTOB, YUMTEJEeH M BCEX HEPABHOAYIIHBIX K CyapOe s3blka. OO 3TOM Ha CTpaHHUIAX
CPEICTB MaccoBOM MH(pOpMaIMU TOBOPST U MUIIYT NEAAroru U *ypHAJIUCTHI, MUCATENN, YUEHbIE-
S3BIKOBE/IbI, CIIEIIMATIMCTHI - BCE, KOMY JIOPOT M HeOe3pazaInyueH pOIHON S3bIK.
Oco0oe 0ecrioKOMCTBO BBI3bIBAECT (PaKT OTPULIATENILHOTO BIUSHUS coBpeMeHHbIX CMU Ha Monozoe
NoKoJeHue. Beab IMEHHO MOJIO/IEXKb, SIBIISISICE OOBEKTOM U CYOBEKTOM Pa3BUTHUs, HOCUTENIEM pyC-
CKOTO sI3bIKa M KYJIbTYPBl PEUH, HEIIPOU3BOJILHO BIUTHIBAIOT B ceOs BCE, uto e€ okpyxkaer. CMU
BIIUSIET HE TOJIBKO HA IPaMOTHOCTh HAacelleHWs, HO U Ha noseneHue yonaei. Hacunue, arpeccus,
paspyuieHus, OTCYTCTBUE TyXOBHBIX JIMIEPOB, HELIEH3ypHbIE BhIpaXkeHus - BO BceM 3toM CMU ur-
paeTr He MocleAHI0 poib. HeoO0X0MMO OTMETHUTH, YTO MCKYCCTBEHHOE HAaca)JIeHUE CPelICTBAMH
MaccoBOW MH(POpPMAINHN «aMEPUKAHU3MOBY, HaBA3bIBAHUE PYCCKOM PeYU MHOS3BIYHOIO pUTMA, Me-
JOJUKH, (pa3oBOro yJaapeHHs, HApOUUTOE yNOTpeOIeHre HEHOPMATUBHOM JIGKCUKH - BCE 3TO He
Tak 0e3001/1HO, KaK MOPOIl Ka)eTcs, MOCKOJIbKY BEJET K N3MEHEHUIO HallMOHAILHOTO 00pa3a MHpa,
TPAJUIIMOHHBIX PEUEMBICIUTENBHBIX MPOLECCOB, CTEPEOTUIIOB OOIIECTBEHHOTO IMOBEIEHUS, MPH-
CYLIUX T€M, JIJIsl KOTO PYCCKHU SI3bIK SBISETCS] POJIHBIM.

Cdepa usmeHeHHil KyJIbTYpbl A3bIKA.

HmenHo B cpepcTBax HHOOPMAIHH TPOUCXOIAT U3MEHEHHS S3IKOBOM HOPMBI PYCCKOTO SI3bI-
ka. C 0/1HOI CTOPOHBI, MACCOBBIE KOMMYHUKAIIUU 00OTalIAIOT SI3BIK, JEpXkKAT HAC B Kypce COOBITHIA.
C npyroii 5xe CTOpPOHBI, MBI OTCTYIIAEM OT HOPM PEUH, UCIOJIb3YEeM KaprOHU3MBI («Kah(», «TycOB-
Ka», «KpbIIIa 1oexana» U Jp), BapBapu3Mbl (Hanpumep, «0aéd Bmecto O6med» U T.1.) U UHOS3BIY-
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HBIE CJI0BA («OKCKIIIO3UBHBIN», «XapuU3May, «IPalc-IUCT», KTHHEUIDKEDP», «CEKBIOPUTHY» U MHOTHE
apyrue). Pycckuil 13pIk MOJIOI€KH CTAHOBUTCSI HEKOPPEKTHBIM U O€3rpaMOTHBIM.

Ecnmu panpme CMU ciy>Xniau mpuMepoM YPOBHSI PEUEBOM KyJIbTYpPBI, CIIOCOOCTBOBAIMA €TO
HOBBIIIEHUIO, TO B HacTosee Bpemss CMU B OousblLION CTENEHH CIIOCOOCTBYIOT €r0 Jerpajaluu:
peub MHOTHX JHUKTOPOB Pa3BIEKATENbHBIX, & MHOI/IA U AHAJIUTUYECKUX IIPOrpaMM HENPaBHIIBHO
IIOCTPOEHA, 3arpsi3HeHa CI0BaMU-TIapa3uTaMM, 3TO TOBOPUT 00 YXYALIEHUH PEYH AMKTOPOB. A Tak
KaK TEJIeBUICHUE, PAJU0 M Mpecca — YK€ HEOThEMIIEMbIE CIIYTHHKH OOJBIIMHCTBA JIIOJCH, TO U
pedb MOCIIEHUX TOXKE CTalla yXyAIIaThbCs.

MEI npoBeu HEOOJBIIOM OIPOC, YTOOBI BBIICHHTD, KakK, 110 MHCHHIO cTyaeHToB, CMU Biu-
SIOT Ha peub 4esioBeKa. bputo onponieHo 47 cTyaeHToB. Pe3ynbraTel ciaenyonmue:

- 42% onpoIIeHHBIX CTYACHTOB YBEPEHbI B OTPHUILIATEIILHOM BIMSHUHU CPEJICTB MAaCCOBOM MH-
¢dbopmanuu Ha pedb Jroaed. OTO 0OBSCHAETCS T€M, YTO B COBPEMEHHOM MHUpPE HET JKECTKOIo KOH-
TpOJIst HaJ[ 3TOH cepolt, mosTomy B peun iroaeid B CMU mpocnexuBaroTcs: peueBbie OMHOKH, CII0-
Ba [Iapa3uTHI U T.1I.

- 30% ompormeHHbx cuuTaT, uTo CMU MonoKuUTENbHO BIUSIOT HAa pedb YeloBeKa, odora-
LIAI0T HAIly pe€4b HOBBIMM CJIOBAMHY;

- 20% He MOTYT HaTh OJHO3HAYHBIA OTBET, cuMTas, 4YTo pazHsie CMU oka3bIBalOT pa3zHoe
BIIMSIHUE HA YEIIOBEKA;

- 8% cumnrator, uto CMU He 0Kka3bIBalOT HUKAKOT'O BIMSIHUS Ha peub YeJIOBEKa.

Pycckuii s3p1k B CMU — 071MH M3 BaKHEWIIMX MOKa3aTeeH peur Ha TEICBUIACHUH, PAId0 U
T.1. [lopoii B aupe cirydaroTcsi Takue CUTyalluu, Kak 3a0bIBUMBOCTH CJIOB MJIM YHOTpeOIeHue xap-
TOHH3MOB, YTO O3HAYaeT HU3KOE BIIAJICHUE PYCCKOW peublo. A JII0JM OPUEHTUPYIOTCA HA TO, YTO
rOBOPAT B 3(hupe, cuuTasi, 4YTo Ta peub npaBuiibHas. HecMoTps Ha TO, YTO TeJIEBUIEHUE B HAIIW AHU
TEPSIET CBOIO MOIYJIPHOCTh CPEIH IIKOJIBHUKOB, OHO BCE PABHO SIBJISIETCSI OJJHUM U3 CaMbIX MOII-
HBIX CpesicTB MaccoBoi MH(popManuu. OHO CHIIBHO BO3JEHCTBYET Ha MOBEJCHHE JIO/IEH, U3MEHSs
XapakTep MX OOIIEHHs ¢ BHEMHUM MUPOM. OCOOEHHO 4yBCTBUTENIbHA K BIUSHUIO TEJIEBUICHUS
MOJIOZIEKb. VI3 TEIIEBU3HOHHBIX Mepeaay CTapIIEKJIACCHUKN OTAAIOT IPEANOYTEHUS aMEPUKAaHCKUM
¢unbmMaM (KOMEIHMH, YKachl), B KOTOPBIX Yallle BCEro NMPUCYTCTBYIOT yOMICTBa, HAacWUiHe, MOII-
JIOCTB U T.JI.

Takue pa3BiekaTesabHble (QUIBMBI W MpOrpaMMmbl, Kak: «YHuBep», «Comedy-cluby,
«Comedy-womany, «CyacTiuBbl BMECTE» U . YHIXKAIOT JKCHIINH, H300MIYIOT )KaproOHU3MaMu U
HEHOPMATUBHOMW JIEKCUKOM.

W3 3TOro MOXHO cienaTh BBIBOJ O TOM, YTO KakK SI3bIK OIPENEISET YPOBEHb KYJIBTYPbI YENIO-
BEKa, TaK U YEJIOBEK Uepe3 sA3bIK MOKa3bIBaeT CBOM YPOBEHb KyNIbTyphl. [lo3TOMY 5 cuuTato, 4To Ha
TeJeBUJICHUN 00s3aTeNbHO HyXHa 1eH3ypa! Henb3s BbIyCKaTh B MPOKAT MHOTHE O0e3rpaMOTHbIE U
MOIIJIbIE TIepejaur, KOTOPbIE pa3BpallaloT MOJIOJEKb, IPUYYAlOT K MOTPEOUTETHLCKOMY OTHOIIIE-
HUIO K OKPYXKaIOIINM.

Ecnu cucrtematu3upoBath Ii1aBHbIE TEHEHIIMN B Pa3BUTHH PYCCKOTO SI3bIKa HA JTAHHOM 3Tare
pa3BUTH 00IIECTBA, TO MOYXHO HAMETUTH JIB€ OCHOBHBIE TEHCHIINH, CIIOKHUBIIIMECS O] BIUSHUEM
CPEICTB MaccoBO HHPOPMAIIHH.

IlepBast TeHAEHIUA — 3TO OOETHEHHE CIOBApPHOTO 3amaca. B OoMbIIMHCTBE MYOIUYHBIX MaTe-
PHAJIOB MOKHO BBIJICNIUTh Y3KUN NEpPEeUeHb YIOTPEOISIEMBIX CIIOB.

Bropas TenneHnnsa — HaIuIbIB B pedb KaprOHU3MOB. JTO HACTOSIILUN BBI30B JIUTEPATyPHOMY
s3bIKY. ['paHuIel MexXAy PyHKIMOHAIBHBIMHU CTUISIMU PeUr JEHCTBUTENBHO AaBHO Pa3MbIThl. DTOT
nporecc Henb3s Ha3BaTh OTPULATEIBHBIM: CTHWJIM Pe4Yd 00OOoramaroTcs 3a CYET B3aMMOINPOHHUK-
HOBeHHS X equHull. Ho, ¢ Ipyroi cTopoHbl — pa3MbIBaIOTCS U TPAHUIBI MEXKIY KYJIbTYpOH TOBO-
pAImUX U OECKyIbTYpbEM, YMECTHOCTBIO W HEYMECTHOCTBbIO ymoTpeOieHus ciosa. Peub HAET o
MMPOHUKHOBEHUH CTHJIMCTUYECKU CHIPKCHHOM JIEKCHUKH B SI3BIK yOIUYHBIX Auckyccuii, CMU u, kak
clieicTBUE, B ObITOBOE OOIIeHHe. VICIonb3yloTesl TaKHe CIIO0Ba, KaK Kowmapums, Quibmposams
bazap, bpedsimuna, kunyms. Ho omoOHbIE BRIpAXEHUS, K COXKAJICHUIO, MOXKHO YCJIBIIIATh B TPSI-
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MOM 3(upe TEIEBU3NOHHBIX 7e0aTOB MOJUTUKOB Ha IEHTPAJbHBIX KaHamax. OgHaKo, KOrja kap-
TOHHBIN S3bIK HAYMHAET YHOTpeOsiThes 0e3 1eau U HeoOXOAUMOCTH, MOKHO TOBOPHUTH 00 arpec-
CUBHOU peueBOol cpene. TpeTbs TeHIEHLHs — yBEJIIMYEHUE IPOLEHTA 3aMMCTBOBAaHUN B PYCCKOM
A3bIKE. 3aMMCTBOBaHUs, 0€3 COMHEHUH, 000raaT sI3blK. ITO Takas K€ HEOTbeMJIEMas 4acTh pas-
BUTHS S3bIKA, KaK U MCIIOJIb30BaHUE UCKOHHO PYCCKHUX coB. Ho He cTouT 3a0bIBaTh U 0 OorarcTse
ponHOro cioBaps. Benp MHOrAa moroHs 3a sSipKMM MOJHBIM TEPMHHOM OKa3bIBA€TCSl COBEPLIECHHO
HeymectHoi. K mpumepy: BricTyruienune 3aBepminock goiom (mopakeHHeM, Heynadei).

YMECTHOCTB CJI0Ba — BCE €1IE€ caMOoe INIABHOE Ka4€CTBO XOPOILIEH pedH.

SAzpik CMU HenmocpeACTBEHHO BIUSAET HA PEUEBOM MOPTPET COBPEMEHHOIO IMOKOJEHUs. A
JI€MOKpaTU3alusl CPEeCTB MACCOBOM MH(OpMaluKM MPUBOAUT K CMELICHHUIO IyOJIMIUCTUYECKOTO,
Hay4HOI'O U pa3rOBOPHBIX CTHIICH.

3aki0ueHnne

W3zyuas 3Ty Temy, Mbl yoeauwinuchk B ToM, yTo CMU oTpuniatenbHO BAMSIOT HAa Peub MOJIOJIBIX
monen. M3-3a HerpaMOTHOM pedr TUKTOPOB, )KYPHAIUCTOB, TEIEBEAYIINUX CTYACHTBI U NIKOJIbHUKA
HAUYMHAIOT TOBOPUTH HenpaBWibHO. Kakblil yenoBeKk AOKEH HNPOBOJUTH CO3HATENIbHYIO paboTy
10 TOBBIIICHNIO COOCTBEHHOM KylbTypbl peun. Ecnmu momu, ocobernno paboraromue B CMU, tak
KaK UX YPOBEHb KYJIbTYphl PyCCKOI'O SI3bIKa BJIMSET HA MUJJIMOHBI CllyliaTene u 3purenei, Oyayt
[IOKa3bIBaTh NPUMEP YMCTOM, 'PAMOTHON peyd — YCTHOM M MHCbMEHHOM, JIFOOBU K YTEHUIO XOpO-
[IeH JIUTEPATyPhl, MBI CMO>KEM IPOTUBOCTOSTH BpenHoMy BiusiHuio CMU Ha cozHaHue oOmiecTsa.
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Media influence on development of modern Russian language
Abstract: The article is about the influence of the media on the culture of the language, espe-
cially the Russian language. The material examines the state of Russian language culture, the nega-
tive impact of modern media on the younger generation, changes in the language norm, and the
main trends in the development of the Russian language.
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Ceenenust 00 aBpTopax:
EcenxaHoB YJaaH — CTyAeHT nepBoro kypca cnenl. «MHdopManmonHsle cucteMbl» Mexny-
Ha-pOJHOI0 YHUBEPCUTETa HHPOPMALMOHHBIX TEXHOJIOTUH.
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INNOVATIVE TECHNOLOGIES OF SPEECH DEVELOPMENT IN SCHOOLS
WITH THE KAZAKH LANGUAGE OF EDUCATION

Abstract In this article, the authors consider the problem of increasing the speech culture of students.
The relevance of the study is determined by the fact that it is necessary to theoretically justify and experi-
mentally check the conditions of the development of speech of junior students, which will increase the re-
sponsibility of teachers and parents for the culture of their own speech.

Keywords: psychological and educational means, speech, speech development, junior schoolchildren,
criteria for speech development, experiment.

Enhancement of speech culture of students is one of the most urgent challenges facing the
modern school. It is known that one of the indicators of the level of human culture, thinking,
intelligence is his speech, which must meet the linguistic standards. An actual topic in the modern
school nowadays is the development of speech. Work on the correctness of speech is one of the
main directions of educational-methodical activities of the teacher to improve speech culture of
junior high school students. This practical language training, regular training and systematic
training on the samples and through specific exercises, through the prevention and correction of
errors, learning literary forms of speech [1, c.12].

Exactly in elementary school, children begin to master the norms of oral and written literary
language, learn to use the language means in different conditions of communication in accordance
with the objectives of speech. In this case the teacher should help the children understand the
requirements for the speech, to teach younger pupils the formulation thoughts follow the correct,
accuracy, diversity, expressive language means [2, c.20].

Analysis of methodological, psychological and educational literature, observation behind
educational process showed that the work on speech culture is carried out on the language lessons in
a small volume, fragmented.

This position is due to the fact that the teacher can not always determine the type of error
allowed by the pupil, and thus find the right exercise for its correction. Furthermore, how show the
analysis of methodological literature, exist different classifications of errors in the speech of pupils,
but there is no single classification that makes it difficult to teachers to work in this direction.Work
on the development of speech of pupils in the school is multifaceted. Psychologists and Methodists
say that the child learns the native language, first of all, follow the example of speaking of others
(D.B. El'konin, R.E. Levin, A.P. Usov, E.l.Tiheeva et al.). Unfortunately, parents in our time due to
difficult social conditions, by virtue of employment often forget about this process and the speech
development of your child ride. The child spends more time at the computer than in a live
environment. The methodological basis of the research were the theory of the development of
children's speech (Ushinsky, EI Tiheeva, AP Usov, M. Alexeyev, V. Yashin, FA Sokhin, AM
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Borodzicz and etc.); psychological and pedagogical studies of the speech (El'konin, AN Gvozdev,
Vygotsky, and others.)

One of the main tasks of modern school is to prepare the graduate school, which would be
able to communicate, to listen and to speak so that he listened, he knew how to evaluate other peo-
ple's, and of course his speech. It - it is a means of communication, it is necessary first of all to en-
gage the subject in the social environment. The responsibility of the teacher for the culture of their
own speech is extremely high. The living word of the teacher is still the main means of teaching in
the school, so it is the teacher has the right to demonstrate in front of the correct pronunciation of
samples of children. Constantly being in front of a model, the child begins to imitate him involun-
tarily, spontaneously assimilating thus normal language [3, c.54].

Experimental work was carried out on the basis of 2 classes of secondary school number 25
in Pavlodar, 2 A and 2 B pilot control classes.

The task of establishment stage of the study was to identify effective conditions for the devel-
opment of speech skills in primary school children, when working on compositions-descriptions on
the lessons of development speech. Results speech skills development, level analysis showed that
they can build a description (consistently and coherently describe) - in the experimental class, 59%
in the control class, 55%, to disclose the topic and the main idea in the book, and to select material
according to the theme of the works - in the experimental class 53% in the control class, 45% and
50%, and the adjectives used in the descriptive text - a class experimental 42% in the control class
36%.

In the experimental class students' information skills are formed in part - 23% - 35%, while in
the control class, 18% - 35% - they are practically not formed. Worst of all children develop the
ability to use adjectives in the descriptive text. The low level of development of skills - in control
class - 46%.

Thus, these skills are formed at a high level only half the time. In many works it is clear that
these skills are formed partially or bad.

As a result of the development of speech technique was developed when working with exper-
imental writing, which were main types of works on the compositions.

These techniques have been tested only in the experimental group. After this operation, the
controlling step based on the experiment was conducted and Experimental and control groups.

After statistical data processing, we have the following results. In the control class, there is no
significant change. In the experimental class has changed. The results are shown in Figures 1-
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404 @ cpegHWi
301 O HW3KKIA

204
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'|:|.

o IKC, n. 3KC. Oo IKC, n. 3KC.

2 "and" Class 2 "b" class
Figure 1. Dynamics of development of informative speech test

In the experimental group fixed a higher level when writing essays than in the control group.
In the control group, the great majority of pupils did not know how to select material according to
the theme of the works.
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Figure 2. Dynamics of emotional speech test

Pupils are able to build the experimental group description, disclose the topic and the main
idea in the book, select the material in accordance with the theme and use adjectives in the descrip-
tive text. At the same time only a few were assisted. The results of the experiment have shown the
effectiveness of the training developed in the research approach to the development of speech at
work with writing
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Figure 3. Dynamics of the activity test

Having done this work, we can conclude that it is necessary to carry out continuous monitor-
ing of the development of student thinking through systematic diagnosis, ie, studying his writings,
just making amendments in its outlook, style, spelling. Only in this case develops training effect
will be maximized.

In methodological literature are given different types of exercises that help to remedy the er-
rors of speech of younger pupils. This is considered to be the most effective exercise to edit the text,
ie. Data available for the exercise of the second class of pupils and their use of the most productive
to correct speech errors typical pupils in the written creative works.
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