METU

XAAbBIKAPAADBIK MHXXEHEPAIK-
TEXHOAOTIUAADbIK YHUBEPCUTET

-

XAADIKAPAADIK FBIADIMU-DAICTEMEAIK KOH®EPEHLUMUA
MEOXKAYHAPOAHAA HAYHHO-METOAUYECKAA KOH®EPEHLUMSA
INTERNATIONAL SCIENTIFIC AND METHODOLOGICAL CONFERENCE

C 28
39 ¥ A et .o
Uy Q1®
ETTOLAR o783 oan Wi

00 ¢ ¥,
& 5&57 Q0N 73 °
3F > o 1029 e

7 ° o6 ©
B\ 647 43680 87 4500
BoAR 0520 o7 OFC

363b A

EH6exkTep | Tpyabl | Proceedings

+ «BIAIM GepyAeri; 6usHecTeri XXoHe
MEeéMAEeKeTTIK ceKTopAarbl 6AOKYEeHH
TEXHOAOIrMSAApPbIHbIH OOAaLLAFbI»

«MepcneKkTUBbl 6AOKUYENH-TEXHOAOIrUMA
. B ObpazoBaHuM, bM3Hece M
rocyaAapcTBeHHOM CeKTope»

«Prospects of blockchain
technologies in education, business
and the public sector»



XAJIBIKAPAJIBIK MHKEHEPJIIK-TEXHOJIOTI' USIUIBIK YHUBEPCUTET
MEXJIYHAPOJIHBIA NHKEHEPHO-TEXHOJIOTMUYECKHUA YHUBEPCUTET
INTERNATIONAL ENGINEERING AND TECHNOLOGY UNIVERSITY

METU

XAABIKAPAADBIK MH)XXEHEPAIK-
TEXHOAOIMAADbIK YHUBEPCUTET

«binim Oepyneri, OM3HecTeri sKOHe MEMJIEKETTIK CEKTOPAArbl 0JI0KYeiH
TEXHOJIOTUSIJIAPBIHBIH 00J1alIaFbD)

XAJIBIKAPAJIBIK IF'BIJIBIMU-ITPAKTUKAJIBIK
KOH®EPEHIUAHDBIH

EHBEKTEPI
25 kanTap 2023 k.

TPY bl
ME)K)IYHAPO}IHOﬁ HAYYHO-IIPAKTUYECKOU KOH®EPEHIINUA

«IlepcniekTUBBI 0JI0KYEHH-TEXHOJIOTHI B 00pa30BaHuu, OU3HeCe U
roCy1apCTBEHHOM CEKTOpe»

25 siuBaps 2023 r.

PROCEEDINGS
INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE’S

«Perspectives of blockcain-tecnology in education, business and public
sector»

25" of January, 2023
Aamartsel 2023 Almaty


https://tusur.ru/ru/nauka-i-innovatsii/nauchnye-meropriyatiya-tusura/mezhdunarodnaya-nauchno-metodicheskaya-konferentsiya-sovremennoe-obrazovanie-problemy-vzaimosvyazi-obrazovatelnyh-i-professionalnyh-standartov#collapseContent-1
https://tusur.ru/ru/nauka-i-innovatsii/nauchnye-meropriyatiya-tusura/mezhdunarodnaya-nauchno-metodicheskaya-konferentsiya-sovremennoe-obrazovanie-problemy-vzaimosvyazi-obrazovatelnyh-i-professionalnyh-standartov#collapseContent-1

IThenapHvle 0oxaaodvl

VJIK 001
BBK 72
T78

OprkomMuTeT KOHPEpEeHI U U
CapcenoOexoBa I'.A., pektop, npeacenaress,
Axknan6eroB JI.b., mpopekTop 1o akaJeMUYeCKUM BOIIPOCAM U

HpOHSBOI[CTBeHHOI;'I IIPAaKTHUKC, OTBETCTBEHHBIN MCIOJIHUTEb.

Tpynbl MexyHapoaHou HAay4YHO-TIPAKTUYECKOU KOH(pepeHLIUHU:
«IlepcriekTUBbI ~ OJIOKYEHH-TEXHOJOTMKA B  oOpa3oBaHMM,  Ou3Hece U
roCcyJ1apCTBEHHOM cektope» — Anmatel: MUTY, 2023.

ISBN 978-601-08-3107-0

B cOopauke TpyaoB omyOJWKOBaHBI TOKIAAbl YYACTHUKOB MEXKTYHAPOIHOMN
HAyYHO-TIPAKTUYeCKON KoH(epeHunn «llepcrekTuBbl OJIOKYEHH-TEXHOJIOTHI B
oOpa3oBaHuM, OHU3HECE U  TOCYJAPCTBEHHOM  CEKTOpE»,  MOCBAIIECHHAsS
BO3MOYKHOCTSIM M BapHaHTaM MCIOJIb30BAHMS TEXHOJIOTHU OJIOKYEiiHA BO BCEM
mupe, a Takke B Kazaxcrane. PazButue OiokueiiHa W ero BHeApeHUE B OH3HEC,
aHaJIM3 aKTyallbHBIX CIOCOOOB 3apa0OTKM B 00JIACTH KPUITOBATIOT, CO3JaHUE
TUTOMIAIKY ISl TMAora MEXy OTPacieBbIM COOOIIECTBOM M TOCYIapCTBEHHBIMU
CTPYKTYypamH.

Matepuaibl TpyJI0B TpeAHA3HAYCHBI JIJIST YUCHBIX, CTICIIHAINCTOB B 00JaCTH
TEXHUYECKUX, TEXHOJOTHYECKUX, M DSKOHOMHUYECKHX HayK, IpenoaaBaTeleH,
JIOKTOPAHTOB, MaruCTPaHTOB M CTYJCHTOB TEXHOJOTHYECKHUX BY30B W HAy4YHO-
HCCJIEIOBATEIILCKIUX HHCTUTYTOB.

VJIK 001
BBK 72

O©OMexayHApOHBIN MHAKEHEPHO-TEXHOJIOTMYECKUN YHUBEpCUTET, 2023


https://tusur.ru/ru/nauka-i-innovatsii/nauchnye-meropriyatiya-tusura/mezhdunarodnaya-nauchno-metodicheskaya-konferentsiya-sovremennoe-obrazovanie-problemy-vzaimosvyazi-obrazovatelnyh-i-professionalnyh-standartov#collapseContent-1
https://tusur.ru/ru/nauka-i-innovatsii/nauchnye-meropriyatiya-tusura/mezhdunarodnaya-nauchno-metodicheskaya-konferentsiya-sovremennoe-obrazovanie-problemy-vzaimosvyazi-obrazovatelnyh-i-professionalnyh-standartov#collapseContent-1

IThenapHvle 0oxaaodvl

NPUBETCTBEHHOE CJIOBO
MMPEJICEJATEJISI OPTKOMUTETA
MEXJIYHAPOJHOW HAYYHO-
MPAKTUYECKOW KOH®EPEHIIAN
«IMEPCIIEKTHUBBI BJIOKYEH-
TEXHOJIOTHI B OBPA3OBAHUU,
BU3HECE U T'OCYJIAPCTBEHHOM
CEKTOPE»

.
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3npaBcTBYyMTE, yBaxkaemble  ywyacTtHuku!  IIpuBerctByem Bac Ha
MexayHaponHOH  Hay4yHO-MeToaudeckol — KoH(pepeHuun  «IlepcneKkTHBBI
0/10KYEeHH-TEeXHOJIOT Uil B 00pa30BaHUM, OM3HECEe H IOCYIapPCTBEHHOM CEKTOpe»,
IIPOBOAMMOIO B paMKax €KErOJHOM YHHUBEPCUTETCKOW 3MMHEH  IIKOJIBI
Mex1yHapOTHOTO MHKEHEPHO-TEXHOJIOTHYECKOTO YHUBEPCUTETA.

MexayHapOoIHbId MHKEHEPHO-TEXHOJIOTHYECKUM YHUBEPCUTET —YCIIEIIHO
peanusyeT Ha peIHKE oOpa3oBaTesibHbIe YCIyru Oojee 20 JeT ¢ MOMEHTa CBOETO
OCHOBAHUsA. YHHUBEPCUTET 3a KOPOTKMM CPOK IIpEBpaTWICd B OAUH U3
KOHKYPEHTOCIIOCOOHBIX ~TEXHOJIOTUYeCKuX By30B Ka3zaxcrana u sBusiercs
COBPEMEHHBIM HayYyHO-00pa30BaTEIbHBIM KOMILJIEKCOM C Pa3BUTONW MaTepuaibHO-
TeXHU4YeCKoi 06a3zoi. C 1enbi0 JaJbHEUIIEro TMJIOJOTBOPHOTO COTPYIHUYECTBA
[IPUIJIAIIAEM YYACTHUKOB IIOCETUTh HAlll YHUBEPCUTET.

[IpobGsieMbl W pa3BUTHE OJOKYEHH-TEXHOJOTUHA Ha CErOJHSIIHUN JeHb
aBigeTcsl HauOoyiee aKTyaJdbHOM TemMol B  00Opa3oBaHuM, Ou3Hece U
rOCYJIapCTBEHHOM CEKTOPE.

Bbl 3naete, Kazaxcran 3amyckaeT KpymHEHIIy:0 B MUpe 0Opa3oBaTEIbHYIO
UHUIMATUBY B cdepe OmokdeitH. 19 mexabpss MUHHCTp HUPPOBOTO pa3BUTHSA
1 aspokocMuueckoil mpombinuieHHocTH PK barmar MycuH, MuHuCTp Hayku
u BeIciiero oopazoBanus Pecyonnku Kazaxcran Casicat HypOek, u npenacenarens
npasiieHuss AQO «lleHTp pa3BUTHS IUTaTEXKHBIX U (PUHAHCOBBIX TEXHOJIOTHIA
HammonansHoro banka PecnyOnuku Kazaxcran» bunyp XXanenoB noamucanu
meMopanayM ¢ Binance Kazakhstan B nune XKacinana MaaueBa 06 akageMuaeckoM
COTPYZAHUYECTBE.

brnoxkueiin, sBasgromascsg JTOCTATOYHO MOJIOJOM TEXHOJIOTHMEH C HEOONBIION
UCTOpHEH, Y OOJNBIIMHCTBA JIOJCH acCOLMUPYETCS TOJBKO C KPUITOBAIIOTAMHU.
OpHako, Kak MOKa3bIBAECT MpPAKTHKa, cpepa MpuMeHeHUs ONOKYEHH-TEXHOJIOTUN
OTrpaHUYMBAETCS HE TOJIBKO (PUHAHCOBBIM CEKTOPOM. CerofHs IaHHOE HallpaBJICHUE
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KAcaeTcsl BCEX CEKTOPOB JKOHOMHUKM: CO3HAKOTCA COLUAIbHBIE CETH, OHJIANMH-
CUCTEMBI, B TOM YHUCJE JIJISl TOJIOCOBAHUSA, PA3IUYHbIEC IPHIIOKEHUS 111 KOHTPOJIS
LEMOYEK MOCTABOK U T.II.

CraHOBHUTCA SIBHBIM, YTO CETOJIHS HY’KHO FOTOBUTH CHEIIMAINCTOB, KOMIIETEHTHBIX
no OnoryeiH-TexHonorusiM. K mpumepy, B COOTBETCTBUU C aTjacOM HOBBIX
npodeccuit u komnereHumii Ka3zaxcrana, koMmaHuM OyIyT HYXIaTbCS B
y3KONMPOMUIBHBIX CIEHMUANTUCTAX MO OJOKYEHHY, 00ECIeUnBaIOIIUX WHTETPAIUIO
TEXHOJIOTMH OJIOKYEWH B OM3HEC-NPOLIECCHI, OPTaHU3YIOLUIUE BHYTPUCUCTEMHOE U
BHEIIHEE  B3aUMOJACWCTBHE  BHYTPU  OJIOKYEMH-CETH,  OTCIESKHMBAIOIINE
HHEPreTHYECKHUE NOTPEOHOCTH, KOOPAUHUPYIOIIME 3a/1a4H JIUIS CETH.

B nmioTHOM pexume B BBICIINX YYE€OHBIX 3aBEACHUSX CTPAHbl MOJATOTOBST
oonee 40 teicsu ctyneHToB. ChopmupoBaBiieecs KOMBIOHUTH MPO(ecCroHalOB,
MOJIyYMBIIUX 3HAHUS U HaBBIKU B cpepe OJOKUEHH-TEXHOIOIHM, CTAHET KPYIHBIM
pecypcoMm MiJis ri00abHOT0 COOOIIECTBA OJIOKYEHH-UHTYCTPHUHU.

HecMoTpst Ha mNepCHEeKTUBHOCTb, JaHHAs TEXHOJIOTHS JO CHX IIOp
00CYX/1al0TCSl Ha MHOTHX JUCKYCCHOHHBIX IJIomaakax. Cunuraem, 4To0 OCHOBHOM
MPUYUHON ATOTO SIBJISIETCS HEAOCTATOYHOE TOHUMAHUE OJIOKYEHH-TEXHOJIOTUH.

Mpbl npuriacuiivi CHUKEPOB, MMEIOIIMX ONBIT IO BHEAPEHHIO OJIOKYEHH-
TEXHOJIOTHI B Pa3HbIX OTPACIsAX 3KOHOMHKHU. biiaromapum BceX YYaCTHUKOB 3a
IPOSIBIICHOE BHUMAHKUE U UHTEPEC K HALlIEH BCTpeye.

Cerogusmissist TeMa 1Jis1 00CyKJIeHUS TIO3BOJUT 00bEIMHUTD IPECTaBUTENEH
akagemuueckor cpenpl Kazaxcrana u crpan bikHero u jansHero 3apyoexbs,
HaydHo-uccnenoBatenbCKuX HEHTPOB, KBA3UTOCYIaPCTBEHHOTO U OM3HEC CEKTOpa.

IIpeoceoamenv Opexomumema,
Pexmop Meoicoynapoonoco unicenepHo-mexHoai02udecko2o yHusepcumema
Capcenbexosa I A.
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«PA3BBUTHUE KPUIITOUHAYCTPUU B
KA3AXCTAHE»

Axmemorcanoe Azamam Katipamynol

Pyrxosooumenv annapama Kazaxcmanckoi
Accoyuayuu 610K4eliH-MeEXHOI02ULL

C MOMEHTa TOSBICHHUS TEXHOJOTUU OJIOKYEHH, OHa HEpa3phIBHO
aCCOLMUPYETCSl C KPUNTOBAIIOTAMH, B YAaCTHOCTH, C MEPBOW KPUITOBAIIOTON —
buTtkonHOM. AHaIM3UPYS MPOIIEAIINE TOJIbI MOXKHO C YBEPEHHOCTHIO 3aBEPUTh, UTO
UCKYCCTBEHHBIA  MHTEJUIGKT W OJIOKYEHH  SBJISIIOTCS  TEXHOJOTHSIMU,
COBEPIIAIIIMMH peBOOLMI0. Eciau mpexae KpUnTOBAIIOTHI ObUIM BBIOOPOM
OTIEIBHBIX TPyNN JIMIL, TO CeWYac C JI0Ka3aTEIbCTBOM IPO3PAYHOCTU HIET
MacCOBO€ NMPUHATHE KPUIITOBATIOT. DBHUTKOMH B KadyecTBE IJIATEKHOTO CPEACTBA
y3akoHeH B CanbBagope u lleHTpanbHoadpukanckoi PecnyOnuke. 3amyiieHsbl
ETF-¢douner Ha ¢rrouepcel butkonna. Kpunroxabamu cTtaim Takue MUPOBBIE
CTOJIMIIBI M Topoja kKak JlonmoH, Jly0aii, HBIO-ﬁOpK, Cunranyp, Jloc-Anmxenec,
I"'onkonr, [Tapux u ap.

[Tpomenmmii 2022 roa MOKHO pacCI€HUBATH ISl KPUOTOMHAYCTPUU 3TAIIOM
OYHUCTKA OT MOIICHHUYECKUX KOMIIAHUM. 3aKpbUIUCh KpPYIIHbIE IPOEKTHI,
HPKOHOMHKA BCETO MHpa CTOJKHYJAch C HEBUAAHHOW paHee wuHusmeit. [lns
O0pBKOBI, C KOTOPOU IIEHTpaJIbHbIE OAaHKU CTPaH BCErO MHpA IMOBBIMIAINA 0a30BYIO
MPOLIEHTHYIO CTaBKY, YTO B CBOIO OYE€pPE/lb, HEraTUBHO CKa3ajaoch Ha ()OHJAOBOM U
KPUMTOBATIOTHBIX PhIHKAX.

HecMoTpst Ha OOIIyl0 HEraTMBHYHO TEHJCHLMIO U CIIOXHBIA TEPHOI s
KpUNITOMHAYCTpHUH, B Kazaxcrane cutyaius o0OcTosiia 00paTHbIM 00pa3oM.

C MomeHTa pocTa monyJsipHOCTH MaitHUHra butkonna, Kazaxcran Takxe ctan
nepesoBoi crpaHoil B €€ n100bue. B pe3ynbrare 4ero KpunToBaIIOTHI MOJTYYHIINA
HIMPOKYIO MOMYJISIPHOCTh B cTpaHe. Tak, B 2021 romy mo AaHHBIM KOMIAHUU
TripleA, B ctpane HacuuthiBajgoch 314 Teicsu oOnagarenel MUGPOBBHIX aKTHBOB, a
B 2022 roxy B pe3yibTaTe CHUKEHUS TaHHAs Iupa He CHU3UIAch Hibke 304 Thicsy.
B uenom, pazsutue kpuntouHayctpun B Kazaxcrane MoKHO pa3enuTh Ha 4 sTarna.

IHepBbii 3Tan. OTpunanue

Jo 2021 rojma BiacTH HE MPOSIBIISUIA 3HAYUTEIBHOTO MHTEPECAa K OTpaCiu,
HECMOTPS HAa HA4ajo MNEPEAUCIOKAMA MAaWHMHIOBBIX MoIIHOCTeW u3 Kuras B
Kazaxcran. B 3akoHO1aT€nbCTBO ObLIIM BBEJEHBI OHITHUS HU(DPOBOTO MallHUHTA U
KpunToBaitoT. JJist 3anuThl Ou3Heca ObLT BBeJIeH Haylor B pazmepe 1 Tenre (0,0021
nosut. CITA) 3a 1 KBT*4 a5exkTpo’Hepruu.
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Bropoii 3Ttan. I'nes

C xonma 2021 roga B cTpaHe OCTPO OILIyIIajcs Me(UIUT SICKTPOIHEPTHH, B
pe3ynbTaTe KOTOPOTO ACSTENbHOCTH JITAIIbHBIX MAWHMHTOBBIX KOMMAaHHWH Oblia
npuoctaHosiieHa. C Havana ¢eBpayis ATeHTCTBOM O (PMHAHCOBOMY MOHUTOPHUHTY
PK, Komurerom HanumonaneHOM be30macHOCTH W APYTMMH PETYIUPYIOLIMMU
OopraHaMy ObUIM MPOBEACHBI PEHIBI MO BBISABICHUIO HEJNEralbHBIX MAWMHUHTOBBIX
bepm — «cepbix» MaitHEpOB.

B xone peiiioB ObuM BbIsIBIIEHBI HE3aKOHHO BBe3eHHbIe ASIC-ycTpolicTBa u
dbepmbl, ah@uMpoBaHHBIE C KPYITHBIMU TMOJUTUKAMU U OM3HECMEHAMU CTpaHBI,
cpenu kotopbix: bonar Hazapb6aeB — wMuagmmii OpaT dKC-TIpe3ujIeHTa
H.Hazap6aeBa, Epnan Hurmatynnun — 6pat skc-criukepa Maxkunuca IlapiamenTa
Hypnana Hurmatynnuna, Kaiipar [lapunbaeB — skc-mpencenaTenb MpaBlIeHUS
Hankomrnannn QazaqGaz, Aunekcanap KiebaHoB - mpejcenarens coBeTa
nupekTopoB AO «lleHTpanbHO-A3uarckas IneKkTposHepreTuyeckas Koprnopamus.

B pe3ynbTaTe ObL10 BEICBOOOKIEHO 3eKTpo3Hepruu Ha 600MBT.

Tpernii 3tan. Topr

[To nopyuennto Ilpesunenta K.TokaeBa IlapmameHToM ObLT mEpecMOTpeH
HAJIOT U1 KOMIIAHWM, 3aHMMAaKOIIMXCd MalHUHrOM. B pesynbraTe BBeAcHA
IIPOrpPECCUBHAs IIKaJla CTaBKH IUIaThl, KOTOpas MPEAyCMaTPUBAET MOBBILIECHUE
HAaJIOTOBOW HArpy3KH.

YerBeprolii 3Tan. [Ipunstue

Hanumonanbhsiii 6ank PK BBoAUT pa3perienne Ha OTKpbITHE B OaHKAaX BTOPOTO
YPOBHSI CYETOB JUIsi OPOKEPOB U IOPUIAMYECKHX JIMII, 3aHUMAIOIIUXCS 000pOTOM
KPUOTOBAJIOTAMU Ha Teppuropur MexIyHapoaHOTO (UHAHCOBOIO IEHTpa
«ActaHay.

Ha 6aze M®OIIA BBOAMTCS NWJIOTHBIM MPOEKT IS JIETaJbHOM padOThI
KPUIITOOMPXK, CPeIr KOTOPbIX 6 KOMITAHWW MOJY4aroT MpaBoO Ha OOCIy>KWBaHHUE
KJIMEHTOB, TUIAHUPYIOLIUX HHBECTUPOBATH U TOPrOBATh KPUIITOBAIIOTAMH.

B Kasaxcran Ha Bctpeuy ¢ IIpesunentom PK K. TokaeBbiM mpuieraer riasa
kpunrooupxu Binance Yanmsn Ykao, o pe3yiabTaTaM KOTOPOTO MOANUCHIBAETCS
MEMOpPAaHAYM O COTPYIHHYECTBE MEXKIYy KPUNTOOUPKEH M PpEeryaupyromuMH
rOCyAapCTBEHHbIMH oOpraHamu. Taxke IIpesuaeHT 3asBWiI O TOTOBHOCTH
JanbHEHIIero pa3BUTHUS KPUNTOIKOCUCTEMBblI B CTpaHe. PazpaboraH u moamucan
[Tpe3unentom 3akoHOMPOEKT «O MUGPOBBIX aKTUBAX», KOTOPHINA BCTYMAET B CHILY
yxke ¢ 1 anpens 2023 roga. OH BKITIOUaeT B ce0s1 JIMIIEH3NPOBAHNE MaHUHTA, HAJIOT
JUIi  MaWHMHTOBBIX TYJIOB W JPYrd€ acleKThl, KOTOpPbIE MOBBIIIAIOT
OTBETCTBEHHOCTh MAaWHUHIOBBIX KOMIIAHUU MEPE] CTPAHOM.

Bwmecre ¢ Tem, Binance 3asiBii1 0 1u1aHax 3alyCTUTh CIIEHUANBHYIO MJIOMIAAKY
¢ Binance.kz a1 ToproBiam KpunTOBaNIOTON BHYTPH CTPAHBI.

VYuuthiBas, Bce BbllIeykazaHHoe, KazaxcTaH MMeeT BBICOKHE IIIAHCHI CTaTh
peruoHaIbHBIM KpUnroxadom ajis crpan-uieHoB CHI'.
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AHaIM3Upys OTEUECTBEHHYIO HWHIYCTPUIO MOXHO BBIJIEIUTh CIEAYIOIIUE
CHJIbHBIE CTOPOHBI:

e[ IoHATHOE 3aKOHOIATENILHOE PETYJINPOBAHNE 111 MAMHUHIOBOM OTPACIIN;

o [TUTOTHBIN MPOEKT /JIsi KPUIITOOUPIK;

¢ AKTUBHOE BOBJICUCHHE 0AHKOB BTOPOTO YPOBHS;

e BpICOKMI YPOBEHBb 3aMHTEPECOBAHHOCTH CO CTOPOHBI IPAXKIAH;

e Hayimure KpynHBIX Aep KaTenel KpUITOBAIIOT B CTPAHE.

B ci1adble CTOPOHBI MOKHO OTHECTH:

o /lebuniut 31€KTpO3HEPIUH;

e lIcriopueHHBIN UMUK U3-32 OCTAHOBOK MAMHEPOB B CTPAHE;

eOtcyrcTBUE perynupoBanus NFT-orpacnu;

eHenocratouHoOE KOJIUYECTBO CIIELIMAIMCTOB;

eHanuuyne CKENTHYECKOTO OTHOLICHWS K KPHUIITOBAJIOTAM U MaWHEpam Co
CTOPOHBI PSIIOBBIX I'PAXK/IAH.

Bmecre ¢ Ttem, Kazaxcran oGnagaer psaoM BO3MOMKHOCTEH, 3aBUCSILUX OT
BHEIIHUX (PAKTOPOB, CPEAN KOTOPHIX:

ePoct nensl BTC u yBennueHne KanuTaau3auy pblIHKa KPUIITOBAIIIOT;

o [Ipuxo/ 3apyOeKHBIX OUPIXK;

¢ OTKPBITHE MEXKTYHAPOIHBIX KPUIITO-KOMIIAHUM B CTPAHE;

ePeniokannsi pocCUICKUX, YKpAUHCKUX, Oenopycckux IT n kpunrokoMmnanuii;

e[lepexosl Ha Ka3axCTaHCKHE KPUNTOOMPK mojb3oBarened u3 crpan CHI', B
yacTHOCTH, Poccuu.

HecMmoTps Ha MO3UTUBHOCTB ITPOTHO30B, HEJIb3 HCKJIKYATh M YIPO3bl Cpeln
KOTOPBIX: MUPOBOW (PUHAHCOBBIM KPU3HC, CHIDKCHHE IIeH Ha BUTKOWH, B3IOM
Ka3aXCTaHCKUX WJIM 3apyOeKHBIX KPUNTOOMPXK, PUCK NUKBUAAIMM OONBIIMX
UT'POKOB.

Jlist manpHEHIero pocta v pa3BuTHs HHAyCTpuH B Kazaxcrane HeoOXoauMo
peliaTh BONpoc ¢ AePUIIMTOM KaapoB. B cBs3M ¢ yeM pekoMeHayeTCsl Cleayolee:

1. IMoaroroBka co0CTBeHHBIX crienuagancToB B Ka3zaxcrane

Ha 6a3e oOyuarommx LEHTPOB U BY30B BUAMUTCS LEIECOOOPAa3HBIM TOTOBUTH
IPOrpaMMUCTOB, MUINYIIMX Ha si3bikax Rust, Move, Solidity. Jlyng 3Toro BaxkHO
PaccMOTPETh BO3MOKHOCTh IPUBJICUECHHUSI 3aPYOEHKHBIX CIIEIUATUCTOB.

2. IlpocBemeHue HaceJeHHs 0 MPeMMYIIECTBAX KPUITOMHAYCTPUH H eé
MOJIOKUTEIBbHOM (P PexTe 11 IKOHOMUKH CTPAHBI

CoObITHA € «CepbIMU» MallHEpaMU 3HAUUTEIBHBIM O00pa30M MOJINOPTUIIN
UMUK KpunTouHayctpun. OgHako, ceiiuac He0OXO0IUMO B3SIThCS 32 IPOCBEILICHHE
U paspyiieHne MuGOB O MOIIEHHHYECTBE U (PMHAHCUPOBAHUHU TEPPOPHU3MAa,
HapKOTHKOB u T.1. Kazaxcranckas Accommamusi OJOKYCHH-TEXHOJOTHH YKe
nepeBeya Ha Ka3axCKUW s3bIK 4 MHUPOBBIX OecTceiepa, W HalpaBiseT B
YHUBEPCUTETHI CTPAHbI JAHHBIC KHUTH.

3. CdopmupoBaTh cOOCTBEHHBIH ITYJI IKCIIEPTOB
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B Kazaxcrane umeercs 3HaUUTENIbHBIN IIOTEHIMAI U PsiJl OKCIIEPTOB, KOTOPbIE
MOTYT pa3bsSCHATH K paboTaTh ¢ 001ecTBOM. Ha Tekymunii MOMEHT, OCHOBHOM yIop
UJET Ha 3apyOEKHBIX CIEHUATUCTOB, YTO MOXKET HEraTUBHO CKa3aThCs HA MHEHUU
B 00I1IECTBE.
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«TEXHOJIOI'YMS BLOCKCHAIN B
OUHAHCOBBIX HHCTUTYTAX»

Bunosvee Maxcum Muxaiiiosuu

I nasnvlii apxumexmop oguca KopnopamugHou
apxumexmypol AO «bAHK [[EHTPKPE/[UT»

Ms1 ouenp poaro HaOmogaeM 3a TexHosoruei Blockchain B dunancoBom
uHctutyte bank llentp Kpenur, 1 Moxkem ckazaTh Clieyrolee O TEXHOJOTUU B
nenom. CaM mosixoJ1 ucnodib3oBanus TexHosoruu Blockchain amst kpunroBanmoT, Ha
TeKylui MOMeHT B KazaxcTaHe He COBCEM yMECTEH, TaK Kak 3aKOHOJaTesIbHas 0a3a
€lIe HE COBCEM rOTOBa K KPUIITOBAIIOTaM, IMOATOMY M MPOUCXOJUT BBIBOJ ITOTO
pbIHKa B TpaBoBOM Mose MIIDA.

Xotenock Obl cKa3aTh B 11eJ1oM 0 TexHoJioruu Blockchain e kak o TexHonoruu
obecnieynBaromnie nU(PppPoOBOl BaMOTOM, a KaK O TEXHOJIOTHHU, OOecIeurBaroen
HOBBIC TPEH/IBI M HOBBIC BO3MOYXHOCTH Y TIIIATGOPM JTOBEPHUS MEKTY yIaCTHHKAMU
peiHKA. Ecimm cMOTpeTh Ha HCCIENOBAaHUS ONPEICICHHBIX TPYII, KOTOPHIC
3aHUMAIOTCS TEXHOJIOTHEH, TO OHU TOBOPAT, YTO BHEJIPECHUE CUCTEM, PaOOTAFOIIHNX
c wucrnons3oBaHueM texHojorun Blockchain, OyneT mpoucxoauTh HOCTaTOYHO
MOCTETICHHO B TEYEHHH HECKOJBKHX JIET, TaK KaK ceiiuac akTUBHO pa3pabaTbiBaeTCs
CTaHJApThl M TMPOTOKOJBI [JISi KaXIOW OTpacid, MPOUCXOIUT OOCYXKICHHE
HAJIOTOBBIX W HOPMATHUBHO-TIPAaBOBBIX BompocoB. Ho Bckope Biusuust Blockchain
CTaHeT CWIbHBIM U 23¢dekT OyAeT OIIyTUM IOBCEMECTHO. DKCIEPTHI
MIPOTHO3UPYIOT POCT HHCTPYMEHTOB, MIOCTPOSHHBIX 110 TexHojoruu Blockchain no
2030 rona, u OyayT nipeBbimaTh ypoBeHb 10 300%. ITpu atom m Internet of Things
3HAUYUTENILHO OOOTaIlaeT ye UMerolecs: peanusanuu texHoimorun Blockchain,
MIPUMEHSEMbIE B PETHCTPAIMH JTOKYMEHTOB O MpaBe COOCTBEHHOCTH, IMyOIWYHBIX
aKTOB WM CHCIOK — K HHUM OTHOCSTCS TEXHOJOTHUU PACHPEOeleHHbIX Peecmpos
(Distributed Ledgers) u ymabix koHTpakToB (Smart Contracts).

be3ycimoBHO, MPOEKTHI, COCTUHSIOIINE 3TH JIBE MIPOPBIBHBIC TEXHOJOTHN B MX
CUHEPTeTUYECKOM B3aUMOJCHCTBUU OyAyT cOOMpaTh JydIlee U3 JIBYX MUPOB — HO
KOHEYHO K€, TI0 Mepee UX MPAKTHIESCKOW peaTn3aliny.

Hudposas punancoBas unppacrpykrypa Pecnydauku Kazaxcran.

TexHOMOoTnYeCKUe NHUIIUATUBBI TOCYAapCTBA

e HanmonanpHast miardpopma nmudpoBoii OMOMETPHUUECKOW WACHTHU(PUKAIINH
(20222024 r.)

e [{udporoii Tenre (2023-2024 r.)

e OpenAPI (2023-2024 1.)
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¢ 3amyck kpuntoOupx Ha 6a3e mpaBoBoro moiast MIIDA (2022 r.)
e Buenpenue nousatus mudposoro aktuba (30 oktaops 2020 roaa)
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Mb1 0o4eHb CEephe3HO ceiluac HaOmrojaeM 3a IMporpaMMaMmu, CBSI3aHHBIE C
uudpoBuzanmeit rocyaapctBa. OCHOBHas MporpamMma Ha JaHHBIA MOMEHT —
[Mupposoit Kaszaxcran. B pamkax JaHHOMl mporpaMMmbl €CTh  HaOOp
TEXHOJIOTUYECKUX HMHUIMATUB, OCHOBHBIMH TEXHOJOTHUYECKUMHM HWHUIMATUBAMU
KOTOPBIX SBIISECTCS HAlMOHaIbHAsi 1uiatgpopma UUPPOBOM Te€OMETPUUECKON
UAEHTU(UKALIMK, TOMOTaloIIe padoTath ¢ HUMPOBbIMU JTUYHOCTIMU. LlndpoBoit
TEHTE, KOTOPBIN 10 GakTy OyAeT OCHOBHBIM TPAaHCAKIIMOHHBIM MHCTPYMEHTOM Ha
peiake Kazaxcrana. Texnonorus OpenAPI nepexuBaer BTOpoe MPUILIECTBUE, TaK
KaK caMa TEXHOJIOTHs HccienoBaiach HarmonansHbeiM 60ankoM B 2018 roay, HO B
ATOM TOJly BUAUM OISAITh HOBBIE MTOXO/IbI, HOBOE BOOAYIIEBICHUE 3TON TEXHOJIOTUU
y rocyaapctBa. [losBuinch KpunTo OMp>KH, HO HAC KaK (DPUHAHCOBBIA MHCTHUTYT
OCCIIOKOHUT, YTO OHM BO3HHUKAIOT B IIpaBoBOM Iosie MIIDA, u, ciegoBaTenbHO, HE
JAI0T BO3MOXXHOCTh (DMHAHCOBOMY PBIHKY HCMOJIb30BaTh BCE BO3MOXKHOCTH
KpunToBanioT. Takxke B 3akoHOAaTeabcTBe Kazaxcrana ObLUIO BHEAPEHO MOHSITHE
M poBOro akTUBA, YTO Takxke Mo (akTy paboTtaet A 3anpera 000poTa UGPOBOTro
aKTHBA.

[IpuHumasi BO BHMMaHuE, TO OocHOBHas 3anada Blockchain 3akmiodaercs B
y4eTe, XpaHCHUH W Mepeaade IEHHOCTEH, OYEeBUAHO, YTO MMEHHO IIEHHOCTh B
JTAaHHOM KOHTEKCTE SIBJISICTCSI OJTHOM M3 KaTteropuii TexHoiorun Blockchain, Ha 6a3e
KOTOPOM 3apOXkJA0TCS U PA3BUBAIOTCS HOBBIE OTHOIICHUS. I MMEHHO BBICOKUH
YPOBEHb HAJC)KHOCTU U TOBEPHUsS POPMHUPYET MPOUHBIA (PYHIAMEHT JJIsl IPHUIAHUS
STUM OTHOIIEHUSM JIOBEPUTEIIBHOTO XapaKTepa.

PeanbHOCTH TakoBa, 4TO B YIOMSHYTOM CHUCT€ME BHUTKOMH OCTaioCh JIUIIb
HEOOJIBIIIOE YHUCIIO HUTPOKOB, (opmupyromux KoHceHcyc. [lo maHHbIM caiiTa
Blockchain.info nerko B aTom y6eaurtobcs.
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MiningKings: 0.1%

AntPool. 13.8%

DCEX: 0.7%

KanoPool- 0.8%
Bavcoin com: 1.8%
BATPOOL: 1.8%
BW.COM- 2 5% /
1Hash: 2.5% ~ ViaBTC: 12.8%
CBMiners: 2.6% 7

Unknown 2 8%

Bixin_ 4 3%
BitClub Network: 4.6%
BitFury: 5.2%

SlushPool. 5.7% BTC.TOP: 11.3%

F2Pool: 7.6%

BTC.com. 11%

BTCC Pool. 8.1%

Tekymue paHHbIE TO PaCHPEACNICHUIO BBIYMCIUTEIbHBIX MOIIHOCTEU
noctynHsbl 1o cebuike blockchain.info/pools. Kak Buaum, peanbHoe 4ncio UTPOKOB
HE MPEBBIIIAET IBYX JECATKOB, a JOMUHUPYET Bcero 5-6. B cimyuae butkouHna, 6onee
80% BBIUMCIUTEIBHBIX PECYPCOB COCPEIOTOYEHO B OJHOM BCEM W3BECTHOM
a3MaTCKOM CTpaHE.

OcHoBHbIe OXumanus oT TexHoyioruu Blockchain B ¢QunancoBoit cdepe
cBsa3aHbl co Smart Contract ¥ TOBBIILIEHHEM MPOHUKHOBEHUS TEXHOJIOTMHU
Blockchain B perynupoBanue cieinok Mexay ydyacTHUKamMu peiHka. Ha 6a3e Smart
Contract OyayT CTpPOUTCS OCHOBHBIE (DHUHAHCOBBIE HMHCTPYMEHTBI, KOTOpbHIE
MOMOTYT, BO-TIEPBBIX, YIIPOCTUTH B3aUMOOTHOIIEHUE MEXK/y YYaCTHUKAMHU PBIHKA,
BO-BTOPBIX, MOCTPOUTH JIOBEPEHHYIO CpPEIy MEXIy Y4YaCTHHUKaMH pPBIHKA. MBI
O’KHJlaeM, 4To ¢ BHeApeHueM texHosoruu Blockchain o6pabdoTka nmiarexeit craner
Oonee ObICTpast.

OCHOBHBIE TE€3UCHI, 328 KOTOPBIE XOTEIOCH Obl 3aKPETMUTHCS:

e NHdpacTpykTypa M 3aKOHOJATEIHCTBO B IIEJIOM T'OTOBO K MPUMEHEHHUIO
texHnonoruu Blockchain, nMmerorcst mpakTuyeckue Keicel, Ha peiHKke Kazaxcrana;

e JloBepurenbHas cpelna, MNOCTPOCHHAsT HAa PaBHONPABHOM YYACTHH B
texHosornueckou cpene Blockchain, TpebyeT pa3BuTus, Tak Kak TEKYIIUE TPOCKTHI
CTPOSITCSI Ha pUHLINIIE (DEeJICPaTUBHOTO HATIPABJICHUSI PACPEICIIEHHBIM PEECTPOM;

e Brpicokas CTOMMOCTb 3HEPro3arpaT Ha MOJACPKKY TEXHOJOTHUYECKON
maTopMel, oOecrieunBaroniel padboTy (UHAHCOBOM Cpeibl, MOCTPOCHHON Ha
texHosnoruu Blockchain.

CornacHo wuccienoBanuio 3kcreptoB Deloitte, Bxopasmieli B «OOJIBIIYIO
YETBEPKY» KOHCAJITHHTOBBIX KOMITAHUW MUPA, «KBAHTOBHIE KOMITHIOTEPHI HECYT
Cepbe3HbINl BBHI30B Oe3omacHocTd OnokueitHa Bitcoin»y — OHM MOTYT OBITh

11
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HACTOJIbKO MOIIHBIMM, YTO CMOTYT OTMEHSTh TpPAH3AKIMU U  TPaTUTh
HECYILIECTBYIOIIMUE MOHETHI.

OKcrepThl  OTMEYAIOT, 4YTO camas ys3BUMas Iepell KBAaHTOBBIMU
KOMITBIOTEpAMH 4YacTh OJIOKYeHHA — 93TO NU(POBBIE TOAMHUCH, KOTOPHIC
MIPUMEHSIOTCS [T MOANKUCAHUS TPAH3AKINN MaliHepamMu. X anropuTM OCHOBaH Ha
ammunTraeckoi kpuBoit (ECDSA). Uto6s1 B310MaTh U(POBBIE MOANKCH, TIPOCTHIM
KOMITBIOTEpPAM TOHAJIOOMINCh OBl COTHM MIJUTMOHOB JIET. A BOT KBaHTOBOE
YCTPOMCTBO MOXKET CJI€JIaTh 3TO 32 MUHYTY.

12
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«BJIOKYEVH B BU3HEC CPEJIE»
Taxabaes Taxup Mapamoesuu

Ocnosamenv Data Science komnanuu TOO
«Axademcemvy

B Hactosiiee Bpems, HamOoJsiee OOIIENOCTYNIHBIM M SIPKUM MPUMEPOM
UCII0JIb30BaHUs TexHooru blockchain siBisieTcst pa3BuTue OM3HeEca KPUIITOBATIOTHI
Y, B YaCTHOCTH, buTkoitHa®. ABTOp JOKJIa[1a HE CTAll OTXOIUTh OT JAHHOTO TPEH/A.
Opnako, B onucanuu TexHojoruu blockchain, kak pacnpeneneHHoi 6a3bl JaHHBIX
C KPHUIITO3AILIUTOM, U €€ MPUJIOKEHUN IS Ka3aXCTaHCKOTo OM3Heca U 00pa3oBaHus,
ObLI clenaH akUeHT Ha psag obuien3BecTHbIX noctynaroB UKT ¢ Touku 3penus
hardware.

JBonuHnas xonupoBka umHpopmanuu B UKT u ee anmapatHas peanusanus
OOyCIIOBJIEHBI,  TpPEXJE  BCEro, OTHOCUTEIBHO  MPOCTOM  (U3HUYECKOM
UHTEpIpeTanueil Hoig W enuHuubl. Hamuume B kabene Toka oOmpenerneHHON
BEJIMUMHBI, WIK HaJIMYKe cBeTOBOro curHaia B kabene BOJIC o3HauaeT equHMILy.
Hosb 03HayaeT oTCyTCTBHE 3TUX IEMEHTAPHBIX (PU3NUYECKUX CUTHAJIOB. [IpruMepHO
TaK)kKe 00eCcreuynBaeTCsl yCTOWYMBask HHTEPIPETALUs HOJISI M €IMHUIBI TIPYU TTOMOIIIN
aMIUTUTYHOM, (a30BOI MM YaCTOTHOM MOAYJISIUMU PaAroOBOIH. To ecTh, o CcyTH,
Bcs uHpopmanus B MKT, npencraBieHHas B Bujae OOJbIINX 00BEMOB HOJEH U
CAUHULl, SBJISET COOOM HEKHil 00BEeM JJIEKTPOMATHUTHBIX KOJeOaHUM
NepeaBaeMbpIX IO CpeACcTBaM KOMMYHHMKAIUMM, XpaHUMBIX Ha (QU3NYECKHUX
HOCHUTENIIX U 00pabaThiBaeMbIX ammapaTHbIMKM cpeiacTBaMu. Kpumnroamiora — He
uckioueHre. OHa TpeAcTaBisieT COOOM COBOKYIMHOCTh HOJIEW U €IUHUIL
3aKOJIMPOBAHHBIX M XPAHUMBIX MO ONpEAeIEeHHOMY alroputMy. K clloBy ckazatsb,
ATOT K€ TE3MUC KaCAeTCs U MEPEX0/1a Ka3axCKOro sA3blKa Ha JaTHHULYY. IIocKOIbKY B
21 mudpoBoM Beke, nepeaava 1 o0paboTka rojioca ¢ CHHXPOHHBIM MEPEBOJOM Ha
JIpyrue SI3bIKM B KOHEYHOM HTOre, €CTh HE YTO MHOE Kak oOpaboTka HoJjied u
€AVHMII.

Ecmu uner obmen mudopmarueit moip3oBaTenei ¢ yaaJeHHBIM CEPBEPOM,
Hanpumep, ¢ Google®, To MO ceTu mepenay AAHHBIX MJIET Nepenada OONbIIOTo
oObeMa Hoiell u eauHull. Mnu, ecim roBopuTh C TOYKU 3peHHS (HU3UUECKOU
WHTEpHpETaluy, TepefaeTcss MyJd dSJIEKTPOMAarHUTHBIX Kojebanuil. Ecom 'y
M0JIb30BATEIN S HET (PU3UUECKOTO COETMHEHHUS], TO U 0OOMeHa HH(pOopMaIuei He MOXKET
MPOUCXO/UTb.

13



IThenapHvle 0oxaaodvl

Dta, Ka3ajnochObl TpUBUAIbHAS HCTUHA JOBOJIBHO ECTKO OTPaHUYMBAET
ucnosb3oBanue Blockchain B coBpemennom Kazaxcrane. Bens, 00men3BecTHO, 9TO
Ha CETOIHSIIHUYN JIeHb, BUJICO BCEX Ka3axXCKHUX CBajeOd B BUAC HYJIEH W CIUHUIL
dbu3nUecku pasMemeHo Ha cepBepax Youtube®, mnpobrmembr Kazaxcrtana
00CyXTaf0TCsl HAa MTHOCTPAHHBIX CEPBEPaX MHOCTPAHHBIX corceTeld. A y Kazaxcrana
BCETO HECKOJIBKO BHENIHWX CTHIKOB ¢ MuTepHer. Ciy4uch CaHKIHWH, WA
omoxupoBka MHTEpHET, KOTOpas B CTpaHE CIIy4aeTCsl HEPEAKO, CTpaHA OCTAHETCS
0e3 BCero 3Toro, Tak ckazaTth, KyJabTypHoro Hacinenus. C texnonorueit blockchain
Oynmer Takas ke mnpooOiema, nockoiibky Blockchain, sto-pacnipenenennas 6a3za
nanubiX (BJl), ameMeHThl KOTOpoi B BUIE HOJIEH WIIM €IMHMIL, TIO ONPEACICHHOMY
MPOTOKOIY PEIUIMIMPYIOTCS MO paclpeeieHHOW oAHOpaHTroBoi cetu. M ceteBoe
COEJIMHEHHUE, ITO — 00sA3aTeNbHBIN (hakTop paboTocnocodHoctu B/l nanHOrO THMA.

Ecau He Oyner dusmueckoit cetu, To u 1enouka 0j1okoB Blockchian moxer
obopBatbces. Beixon aist PK u o wactu pa3sutus KasHer u mo yacTu BHEAPECHUS
brokueliH TOIBKO OJWH — MOBCEMECTHO Pa3BHBATh BHYTPEHHIOI CETh NEpeaadn
JTAHHBIX. YUHUTHIBAsI TOT (PAKT, 4YTO B CTPAHE €IIIe JOCTATOYHO OOJIBIIOE KOJTUIECTBO
IIEIBIX PAaHOHOB HE MMEET (PU3NIECKOTO OCTyMa K ceTu MHTEpHeT U Jaxe K ceTn
GSM, MOXHO YTBEpKJ1aTh, YTO JIsl mojiHOMaciTabHoro npuMmeHenus Blockchain
B PK c ee Trepputopueii, ects eiie 00JbIne OrpaHUYECHHS.

Hpyroii HemanoBaxHbI acnekT TexHojgoruu butkoitH u Blockchain -
KpuIiTo3ammura. Bces ucropusi yeinoBedecTBa, 3TO PA3BUTHUE CPEJACTB 3alIUTHI U
HanazeHusi. [locne yka, CTpes, OTHECTPENbHOTO OpY>KHS TOHKA BOOPYKEHUH
nepenuyia B KOCMOC. YUWThIBasg Takue (HakThl, HE CTOUT aOCOIIOTHU3UPOBATH
KpUIITO3alUTy 0a3bl JAaHHBIX KIHOYOM MudpoBanus 256 OUT, Hampumep IO
nporokony SHA 256, unu naxe 2048 (rmybuna mmdpa mis DI Ha MomeHT
HAlMCaHusg JaHHOW paloThl). TEeXHOJOTMH B3JIOMa KPHUMNTO3AIIMTHl OyayT
pa3BUBATHCS MApaJICIBHO C anropuTMamu mudpoBanus. Bo3MoxHO, Ha ypOBHE
(GU3UYECKUX JIWI], B3JIOM JJIMHHBIX KIIO4YeH mudpoBaHus OYyAET YCIOXKHEH, HO
OOJBIIMMHU  BBIYMCIUTEILHBIMU KOMIUICKCAM OyAyIIero TakWe 3adadd OyayT
BITOJTHE 110 CHJIaM.

B pemenun 3agaun mumdpoBaHus, MHIYCTPHUS KPUNTOBATIOTHI CIETalla CTaBKY
Ha OoJbIIME MaWHUHTOBBIE KOMILUIEKCHI OCHOBAaHHBIC, MPEHMYIIECTBEHHO, Ha
cnennansupoBaHHbix ynnax ASIC. Ux nmpemmymectBo mnepen CPU u GPU c
TOYKHU 3PEHUS APXUTEKTYpPbl OUYEBHJIHO TOJILKO B OMPEICICHHBIX aJITOPUTMAX,
Bpone SHA 256. B nexoropsix anroputmax CPU u GPU o6pabaTteiBaeT HOMHM U
enuauIB HaMHOTO ObIcTpee ASIC. K ToMy ke, cpok aMOpTH3aIKi BCEX HA3BAHHBIX
CHUCTEM HEBEJIMK. OJTO HAKJIAJbIBAET OTPAHWUYCHHUS HA CTOMMOCTH PEIICHUS
KpHUIITO3a/1a4.

BwmecTte ¢ TeM, HEMpeMeHHO, ClIeyeT OTMETUTD, uTo, O0mbiue ASIC depmbl,
CTaBUIME OCHOBOM HMHAYCTPUU MaWHUHTA, 3TO - MOTPEOUTETH KOJOCCATBHOTO
KOJIMYECTBa 3JIeKTpodHepruu. K nmpumepy, camas kpymHas MmaiiHuHTOBas pepma PK
uMeeT MoIHOCTh J3Heproyszna 180 wmBt, mnotpebnss B 10 pa3 OGosblie
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AIIEKTPOIHEPTUM YE€M TOpoja DKkubacTy3 3amepsmuii 3umon 2023 roma, paaom ¢
KOTOPBIM PacrojioKeHa Ha3BaHHasi MaHUHT (epma. B To ke Bpems, u3 6oiee uem
100 BY30B ka3zaxcTaHCKOM CUCTEMBI 00pa30BaHMS], MHOTHE HE MOTYT 3JIEMEHTAPHO
nonyuuTh TY Ha pacmmpenue sHeproysia 10 1 MBT s pa3sBATHS OJTHOLEHHOTO
HOM. JIumb, equnuilbl kazaxcranckux BY3oB umerot cBoit 1{O/] ¢ MOIIHOCTBIO
sHeproysia 6omaee 100xkBT, BMecTuMocThio 710 10-TH cepBepHBIX MIKa(dOB pa3zMepoM
19” 42U.

[lo nmaHHBIM rocopraHoB, HHIYCTpUs MaiiHMHra moTpedsser 6% Bcel
anektporeHepaiuu PK. Torma kak mene 1% nacenenuss PK conpukacanuce ¢
KpunrtoBantorolt, mosnydas mnpuObUIb OT MalWHMHra buTkoiHOB®, wumu oOT
CHEKYJISIIUA MM Ha KpuntoOupkax. B To ke Bpemsi, CMOroM OT YTOJIbHOU
reHepalul  3JICKTPOIHEPTMU  JbIIAT  OOJIBIIMHCTBO  SKUTENEH  CTpaHbl.
ConocTaBienre 3TUX HUPP TOBOPHUT, YTO B YCIOBHUSX TOTAJIBHON YTOJIBHOU
reHepaly, MAWHUHT B HBIHEIIHEM BHUJE, NPEJCTaBIAECT COOOW O€3yCIOBHBIN
skoJsiornyeckuii Bpen ayist PK B nenom.

Pa3Butue nuaycrpun MaiinuHra B PK o0ycioBieHo, npexae Bcero, HU3KUM
TapuoM Ha SIEKTPOIHEPTUIO, KOTOPHIA SIBISETCS OUECHb BaXKHOW COIMAIbHOMN
coctaBisitonieii. Ha caepkuBanue Tapuda HampapiieHbl KOJIOCCAIbHBIC YCHIIMS
cTpaHbl. UHAyCTpHs MailHUHTA IO CyTH 3a0upaet 6% 31ux ycunui. O4eBUIHO, 4TO
C pOCTOM Tapu(oOB HA AIEKTPOIHEPIHIO 10 MHPOBOTO YPOBHS M IMOBBIIICHHEM
CTaBKM HAJIOTOOOJIOKEHMSI 3TOTO BUJA JesTelbHOCTH, MaiiHMHT B PK craner
HPKOHOMUYECKH  HelenecooOpa3HbiM. (CrenaB  OTEYECTBEHHBIX — allOJIONETOB
KPUIITOBATIOTHI  MOTPEOUTENAMH  3apyOeHOTO MalHWUHTA, YTO, BKyMNE C
JIOMUHUPOBAHUEM 3apyOEKHBIX TOPTOBBIX IUIOMIAI0K B 3TOM OM3HECE, MPUBEAET K
udpoBOil  KOJMOHM3AIMU cTpaHbl. B »tom mutane passutne CBDC  kax
rocyJapCTBeHHasl ajbTepHATHBAa BUTKOWH, MpeaCTaBisieT COO0OM IMOJHOIEHHBIN
UHCTpyMEHT 1udpoBoi He3zaBucuMoctd PK, mnpu CylecTBEHHO MeEHbIIEM
DKOJIOTHYECKOM BpeEIE.

['oBopst 0 codTBepHOl cocTapisitoiel TexHonoruu Blockchain®, B goxnane
OTMEUYEHO, YTO 3TO — HE €AMHCTBECHHAs HAa CETOJHSIIHUNA JeHb TexHonorus bJI.
[Tomumo pacnpenenenusix bJl, Oonbmoe pacnpoctpanenue B UKT nomyunnu
uepapxuyeckue, OObBEKTHO-OPUEHTUPOBAHHBIE,  PEJSILIMOHHBIE,  OOBEKTHO-
pensiunonnbie, u uHble bJ[. Cama Texnonorus Blockchain® oTHOCUTCS K ceTeBbIM
pacnpeneneHHbIM b/, Kmt0ueBOi 0COOCHHOCTBIO KOTOPOM SIBIISICTCS PETUIMKAIUS
AJIEMEHTOB Ha y3JIaX OJHOPAHTOBOM CETU U YCTOMYMBAsI KPUIITO3AIINTA.

Cucremsl Ympasienus bazamu Jlanusix (CYB]) nns Blockchain moryt ObITh
CKOMITWJIMPOBAHBI HAa PA3JIUYHBIX SI3bIKaX MPOrpaMMHUPOBAHHS OT OTHOCUTEIBHO
naBaux PHP u C++, no HoBemux Bepcuid Python, Solidity, Ruby Simpicity, Go ,
Rust. B »stom mmane cama CVYBJl mnpeacramiaser co0oi JHIIb TOCTOSHHO
pacumpsieMblid KOMIUIEKC OMOIMOTEKH MOAMPOrpaMM U YTUIIUT.

[IpeumyiiectBamu pacnpeneneHubix b/l sBstOTCS: MOAylbHas pa3paboTka,
OTKa30yCTOMYUBOCTh, OMNEPATUBHOCTh OTBETA C JIOKAJIbHBIX MAIIWH, CHI)KCHHE
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3aTpaT Ha CBA3b. B TOXe BpeMs, NPHU HCIOIB30BAHUU 3TOM TEXHOJOIMU €CTh
OTIpe/IeTICHHBIE CIIOKHOCTH, KIIIOYEBBIE M3 KOTOpbIX: Oonee moporoe I10O,
MOBBIIICHHBIE 3aTpaThl Ha 00pabOTKy Aa)ke MPOCTHIX OMepalui, MepMaHEHTHas
npobiieMa IEeTOCTHOCTH JaHHBIX Ui HEOOXOIMMOCTH MOCTOSHHOTO OOHOBIICHUS
Cpa3y Ha HECKOJBKUX Y3JIaX, 3aMeJIJICHHE OTNepaluii Mpu psijie OMNOOK.

B 3akmouennu paboThl MpOBeAEH pa3bop HEKOTOPBIX IPUMEPOB
ucnoip3oBanus TexHojoruu Blockchain B paznuunbix otpacisx s3koHOMUKH. B Tom
qyclie: JIOTUCTUKA, (apMalleBTHKa, MPOU3BOJCTBO AKIM3HOW MPOAYKIHMH B T.4.
IOBEJIMPHBIE U3/1EIHS U AJIKOTOJIb, OHJIAHH TEXHOJIOTHUH FOJIOCOBAaHUS Ha BEIOOpAX U
cucrema Beiciiero OOpa3oBaHus, B 4YacTH 3allMThl JUIUIOMOB OT IOJJIEIKU.
OtMmedeHo, 4To, MO CyTH, BO BCEX PACCMOTPEHHBIX Kelcax, pacupenenacHHsle b/l
UCITIOJIB3YIOTCS, JIMIIb, KaK PACIIMpPEHHAs M 3alllMIICHHAs CHCTEMa 3JIEKTPOHHOIO
nokymeHToobopota (CO/1). ITpu atom, cama texnosorus Blockchain, onpenenenso
3aHMMAeT CBOIO HHMILY B TEOpUM 0a3 JaHHBIX, U OE3yCIIOBHO MMEET MpPaBO Ha
CYILIECTBOBAHHUE.

PaccmarpuBas BO3MOKHOCTH BBEACHHUS TEOpUU pacrnpeneneHubix b/l u
texHonorud  Blockchain  oOpa3oBarenbHbIi  TpollecC, OTMEUEHO,  4YTO
oonsmmHcTBOM BY30B PK Benytces Takue yueOHbIe nmporpaMmel, kak « Teopus bas
Hanueix», CYBJ, «AnnapatHoe o6Oecneuenne WKT», «Kpunrorpadus»,
«IIporpamMmmupoBanuey. Ilpr HEKOTOPBIX TONOJHEHUAX, TUO0, HE CaMOM TIIyOOKOM
MoJIepHHU3au YueOHbIe MporpaMmbl KazaxcTaHckuX BY30B ciocoOHbI 0XBaTUTH
TeXHOJOoTrui0 biokueH® B 00beMe, JOCTATOYHOM sl TPEOOBAHUI COBPEMEHHOTO
OousHeca. A, BBeaeHUe biokuelH®, Kak OTAENIbHOTO 3JIEKTUBHOIO Kypca TpeOyeT
JIOTIOJIHUTEIBHOTO aHAJIN3a YUeOHBIX IIPOrpaMM B Kax10M KOHKpeTHOM BY 3e.
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«HEPCHEKTHUBbI IOAI'OTOBKH
CIHEIIMAJIMCTOB 11O BJIOKYEUH
TEXHOJIOI' USAM»

betiwwenosa Avcynyy Tunexkosna

IIpopexmop no nayxe, mexcoyHapoOHbIM
KOMMYHUKayusam u unnosayuam Koipavizcxozo
T'ocyoapcmeennoeo Ynusepcumema um. U.
Apabaesa

CeronHs B 3IOXY CTPEMHTENbHBIX W3MEHEHUH OKpYXKAIOIIEro MHpPa, Mbl
ABJISICH 10 CYTH HE TOJBKO CBUAETENISAMH, HO W 3a4YMHIIMKAMU BCEX 3THX
cTpancopomanuii, HabIK01aeM CTaHOBJIEHUE, OYPHBIA POCT OJHOTO U3 KITHOEBBIX
HaIpaBjIeHUl B HMH(POPMALMOHHBIX TEXHOJOTrWi — OJok4eilH TexHosoruu. He
OCIIAPUM TOT (PAKT, UTO CETO/IHS HE OCTAJIOCH HE OJHOM OTPACIIH )KMHEIEITEIbHOCTH
4eJI0BeKa, HU OJIHOTO CEKTOpa WK chepbl IPUMEHEHUs OJIOKYEHH-TEXHOIOTHH.

TakuMm 00pa3om, akTyalabHbIM BOIIPOCOM JIJIsi COBPEMEHHOTO OOIIECTBA CTal
BOIPOC O TOATOTOBKE BBICOKOKBATM(DUIMPOBAHBIX CIEUUAIUCT MO OJOKYEHH-
TEXHOJIOTHH. Tak neper HaMu BO3HUKAET PsiJi BOIIPOCOB CIEIYIOLIEr0 Xapakrepa: 1.
CH0XKHOCTb BOCHPUATUS WM OCOOEHHOCTb MHUPOBO3PEHUYECKOIO COOTHOIICHMS
MaTepUaIbHOTO U BUPTYyaldbHOTO. 2. TpyIHOCTH NEPEBOJA, T.€. IEPEX0/Ia C OJTHOM
CUCTEMBI KOOPAMHAT Ha APYryro. 3. BriroueHne M BOBIIEUEHHOCTh B IPOILIECC B
3aBUCUMOCTH OT (POpMBI OpraHu3anuu cyobekra. 4. TexHuueckoe cOCTaBISAOIIEe U
OCHAILIEHHOCTh. 5. Bonpoc nmy0aM4HOCTH U aHOHUMHOCTH. Borpoc o moaroroBke
KaJIpoB B cpepe OJOKUEHH-TEXHOJIOTHH SIBJIAETCS aKTyallbHbIM Ha CErOJHSIIHUAN
JeHb. BaxxHO ydyecTb, YTO MpPH MOATOTOBKE CHEIUAIMCTOB B JAHHOW 00JacTh
HEO0OXOMM CaMblil CEpbEe3HBII MOIX0/I, TAK KaK TAKHE CIIEUATUCTBI JOJKHBI UMETh
(byHIaMeHTaJIbHbIE 3HAHUS, HE TOJBKO B 00JacCTH 3KOHOMHKH, (PMHAHCOB, HO U
COOTBETCTBEHHO B | T TEXHOJIOTMH, COIMMYTCBYIOIUX TEXHOJIOTHI.

Takum 00pazoM HEOOXOJUMO MOHUMATh O BAXXHOCTH CO3/IaHUS HAYUHBIX
UHCTUTYTOB, THOPUIHON METOJOJIOTHUYECKONW CUCTEMBI U MOJATOTOBKE COBEPIICHHO
HOBBIX OOpa3oBarenbHbIX mporpamm. Hac paayer, uTo ceiiuac B JaHHOM
HaIllpaBJICHUM BEJETCS AaKTUBHAs JIEIATEIIBHOCTh Ha BCEX OJdTanmax H B
roCy/IapCcTBEHHOTo OJioka B TOM uucie. MiMes Bce Taku HaydHble KOPHU YyXKe B
CO3HAHUU COBPEMEHOTO O00IlecTBa Mbl NMOHMMAEM O HEOOXOAMMOCTH MEpEeMEH
CO3HAHUS JIOJEH HE3aBHCHUMO OT II0Jla, BO3pacTa, pojaa JeATeIbHOCTH, 00pasa
YKU3HH, BEPOUCIIOBEJICHUS B BOIPOCAX HOBEMILHUX TEXHOJOTHUHA. DTO HE TOBOPS O
TOM, YTO NMOHMMaHHWE JAHHOIO Mpollecca OJOYEHH-TEXHOJOTHI MOIKHO UMETh
byHAMEHTaNbHYIO 0a3y.
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CoryacHO TEOpUM HW3BECTHOTO AaHIIMICKOTO HcTopuka ApHoibaa ToitHOu «O
dbopMUpOBAaHUM OTBETAa HA BBI30OB HEKOTOPBIX MNPUPOIHBIX OOCTOSTEIBCTB U
HEBa)XHO UMEIOIIYIO COLUAIIBHYIO UITM €CTECTBEHHYIO TPUPOTY BOZHUKHOBEHHUS KaK
CJIEICTBUE HEOOXOIMMOCTH, BAXKHO MTOHUMATh, IPUHUMATh U YK€ ObITh TOTOBBIM, U
y>K€ YMETh IJIaBaTh B HOBBIX, ITOKA €III€ HE CTOJIb MPUBBIUYHBIX BOAAX.
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«BJOKYENH TEXHOJIOT'MA KAK
HMHCTPYMEHT PABOTBI C
KOMAHJAMMU B IITPOEKTHOM
OBYYEHUN»

zenzenox Hamanvsa Cepeeegna

Cepmughuyuposannviii cneyuarucm no ynpasieHu
npoexmamu, cepm. IPMA, IIM Cmarnoapm, 3aeedyowutl
Kagpedpoii « IKOHOMUKU NPOMBIUIEHHOCTU U YIPAGLEHUs

nPOEeKmamuy,

DI'AOY BO IOxcHo-Ypansckuil 20cyoapcmeeHHbili
yuusepcumem (HHUY), e. Yenabunck, PO

AHHOTanus. BIIOKYEHH-TEXHOJIOTMN aKTUBHO BHEAPSIOTCSA B pa3HbIE Cepbl
Hallel ku3Hu. BecbMa pacnpocTpaHeHo MX MCIOJIb30BaHUE B (PUHAHCOBOM cdepe,
HaXOAT CBOE NMPUMEHEHHUE CMapT-KOHTPAKTHI U 3JIEMEHTHI OJIOKYEHH TEXHOJIOTUN
U B cpepe rocyJapCTBEHHOTO YIPABICHHS, OTHOCUTEIHHO HOBBIM HaIlpaBJICHUEM
OCTaeTCsl UX MCIOJIb30BaHUE B 00pa3oBaHuU. B cTarhe paccMaTpuBaeTcs BapuaHT
UCIIOJIb30BaHUsl  OJOKYEHH-TEXHOJIOTMM B pamMkax paboThl C KOMaHJaMH,
BOBJICYEHHBIMH B IIPOEKTHOE 00yueHue. Tak ke npeICTaBIEH OIbIT UCIIOJIb30BAHUS
POEKTHOro0 00yueHus B HOKHO-YpalbCKOM rocyJapCTBEHHOM YHHUBEPCHUTETE, Ha
Kadeape SKOHOMUKH MPOMBILIIIEHHOCTH U YIIPABIICHUS IPOEKTAMHU.

KiioueBble cji0Ba: MPOEKTHOE OOy4YeHUE, OJIOKYCHH-TEXHOJIOTHH, CMapT-
KOHTpPAKT, KOMaH/ia MPOEKTa, BOBJICYEHHOCTh, 3(h(PEKTUBHOCTH KOMaH/IbI

Annotation. Blockchain technologies are actively being introduced into
various areas of our lives. Their use in the financial sector is very common, smart
contracts and elements of blockchain technologies are also used in the field of public
administration, and their use in education remains a relatively new direction. The
article considers the option of using blockchain technologies in the framework of
working with teams involved in project-based learning. The experience of using
project-based learning at the South Ural State University, at the Department of
Industrial Economics and Project Management, is also presented.

Keywords: project-based learning, blockchain technologies, smart contract,
project team, involvement, team efficiency

B Hacrosiee Bpems Bce 60s1ee aKTUBHOE MCTIOIb30BaHUE B Y HUBEPCUTETCKOM
IPaKTUKE HAaXOIUT INpoeKTHoe oOydeHue. IIpoexkTHoe oOyueHue 3TO OIMH U3
Croco00B OpraHu30BaTh padOTy Ha MEXIMCIUIUIMHAPHOM ypoBHE B KoManze. Kak
NpaBuiIo, MPOEKT, HAaJl KOTOPHIM pabOTaeT KOMaH/Ia, MOCTYMAET OT 3aKa3urKa U He
aBigercss B uuctoM Buue ydeOHbIM. Tak, ®I'AOY BO IOxHo-Ypanbckuii
rOCYJapCTBEHHBI YHUBEPCUTET, BHEAPUJI MPOEKTHOE OOy4YeHHEe B CBOU
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oOpazoBarenbHbIi mporecc ¢ 2019 roga. BaxkHO OTMETUTh, YTO «ITMOHEpAMU» B
TOM HampaBJIeHMM B YHUBEpPCUTETE sBiIieTca Kadeapa HSKOHOMUKHU
IIPOMBILJICHHOCTH W YIIPABJIEHUS NpoeKTaMu, Koropas HaumHas ¢ 2000 ronma
BBIIMTYCKAET CIEIMATUCTOB B 00JIACTH MPOESKTHOTO YIIPABJICHUS (B HACTOSIIEE BpEeMs
1o po U0 «YIpaBiIeHUE MPOEKTaMn», paHee, CO CreluaIn3annen « Y mpaBieHue
npoeKkTaMn»). Y4eOHbIH mpoiiecc Ha Kadeape Bcernaa BKIIOYaid B ceOsl DIEMEHTHI
MPOEKTHOTO 00yYEHHUs, TOCKOIbKY HMEHHO 3TOT0 TpeOyeT crnennduka moAroTOBKH.

B pamkax odummanbHO  ompenereHHOro  yyeOHOro mporecca ¢
HCIIOJIb30BaHUEM MpoekTHoro odoyueHnus ¢ 2019 roga Ha kadenpe peanuzopaHo 4
MPOEKTa OT BHEHIHEro0 3aKa3yuka M OJWH celYac HaXOOuTCAd B IPOLECCE
paszpabotku. Kak mpoucxomut pabora Haa npoektom? KpaTko maru paboTsl B
paMKax MPOEKTHOTO 00yUYEHUSI MOYKHO OIPEACIIUTD CIASAYIOIIUM 00pa3oM:

1. C nmapTHepoM-3aKa3uMKOM IPOEKTa OMPEAENsIeTcs CYTh (1I€Jb) MPOEKTa,
npopaldaThbiBaeTCsl MACHOPT TMPOEKTA, BKIIOYAIONIMK  KaJeHJApHBIM  IJ1aH
peanu3aluy, OCHOBHBIE BEXM M PE3YJbTAT MPOEKTA. 3aKa3uMKOM MPOEKTa, Kak
IIPaBUJIO, BBICTYIIAET MHYCTPUAJIBHBIN TAPTHEP, KOTOPHIM OAHY U3 CBOUX MTPOOJIEM,
He TpeOyrolei OBICTPOrO pearupoBaHMsl, HO TEM HE MEHee, HEOOXOAUMYIO0 K
paspenienuto, GopMyiupyer B BUAE LEAM MpoekTa. [IpoekT, mpuHUMaeMblil Ha
IPOEKTHOE O0YyYEHHE, UMEET JUIUTEIBHOCTh 2 roj1a — 3TO U 00yCIaBIMBAET BHIOOD
HE CaMbIX «OCTpbIX» npodseM naptHepa. U3 yucna [IIC kadenpsl HazHayaeTcs
PYKOBOJMTEIb IIPOEKTA.

2. Crygentam 3 kypc (oOywaromuMmcs Ha OakajaBpuaTe) IMpeasiaracTcs
MPUCOEANHUTHCS K JaHHOMY mpoekTy. Komanaa Bkiodaer 5-6 udenoBek. Ecin
KeJauX Ooblle, TO MPOUCXOIUT OTOOP CTYJEHTOB MO BHYTPEHHEMY PEUTUHTY
(MHAMBUAYATbHBIM PEUTHUHT y KAXI0TO CTyJeHTa (DOPMUPYETCS HAYMHAS C TIEPBOM
CeCcCHm).

3. Komanna cTyAeHTOB HauMHAeT NpOEKTHOe oOyudeHue, (opmupyercs
pUKa3 O MPUCOCAVMHEHUH KOMAaHAbl K MPOEKTY M MEepexoay CTYAECHTOB Ha
MPOeKTHOE oOyueHue. Psa AUCIHUIUIMH B UX y4eOHOM IUIaHE MOJIYyYarOT MOMETKY
«mpoekTHoe oOydeHue». HecOMHEHHO, 53TO MOJOXKUTEIbHBIA MOMEHT B
OpraHu3aluyd padoThl, MOCKOJIbKY Yy CTYJEHTOB BBICBOOOXKIAE€TCA B PACIHCAHUU
BpeMs Ha paboTy C MPOEKTOM.

4. Komanpma peryispHO MPOBOJUT BCTPEUYM M padOTHI MO MPOEKTY, pa3 B
CEMECTp MyOJIMYHO OTYUTHIBACTCS O CBoed pabore mepen kademnpoin. Pebsta
paboTaroT HE TOJIBKO U HE CTOJBKO B ayJIUTOPUU — YACTO UM MPUXOJUTCS OBIBATH
Ha TEPPUTOPHUH 3aKazunka (Hampumep cM. puc. 1). Tak, paboTtas Hag MPOEKTOM IO
3aKa3y JIOTUCTUYECKOT0 UEHTPA, KOMAH/IE MPOEKTA NPUIIIOCH BEIXOAUTH B HOUHBIE
CMEHBI, MMOCKOJIbKY TaK OpraHM30BaH ObLI TOT MPOM3BOACTBEHHBIN IMpPOLECC, Hal
KOTOPBIM OHH paboTasu.
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JorucTuieckuit LeHTp

& .
M ITpoexTHOE 0Oy4yeHue: uroru 2022 PAZLOHEXXCKUIA

Pa3pa60TKa MOJe/M JIOTUCTHYEeCKUX npoueccoB Ha 000 «/IOrMCTHK-LEHTP
«PaioOHeKCKHiT»

CHU3UTB NOTEPH
Cytsb B Npolecce KOMIIEKTaluu U
npoexra OTIPY3KH NPOAYKLHH Ha
OCHOBE paapaﬁo'rku uesesoro
COCTOAHHMA Npouecca

Pucynox 1 — IIpouecc paboTbl Ha MPOEKTOM

1. B teuenue AByX JIeT pabOTHI HAJl MPOEKTOM MOMHUMO JTOCTHKEHUS LeTen
npoekta (opmupyerca BbIyckHas pabota. KomanHjga mpoekTa 3aluilaet
BBIITYCKHYIO pa0OTy KaK KOJUIEKTUBHBIN MIPOEKT.

OnpIT pabOThl C NPOEKTHBIMUA KOMaHJAMH JaK€ B PaMKax pean30BaHHBIX
IIPOEKTOB (CM. pHC.2) TO3BOJISIET TOBOPUTH KAaK O MOJIOKUTEIbHBIX MOMEHTAX, TaK,
0€3yCI0BHO, 1 O TPYAHOCTSIX.

[TpoekTHOE OOy4ueHue Sy

1049
vee

Peanu3syetcs ¢ 2019 roaa, onsIT B paMKax 5 NpoeKTOB,
B TOM YHC/Ie

PAZJOHEXXCKUM
JlorucTrHecKuin LieHTp
2020-21 y4. roa, «Pa3paboTka MOZE/IH JIOTHCTHYECKUX
npoueccoB Ha 000 «JIOrUCTHK-LeHTP «PaOHeMCKHI» (/‘\W
2021-22 yu. roa «Pazpa6oTka npoekra TpaHchopmauun /y
6H3HeC-MOAeJIH KOMIIAaHUH «naHqub» B COOTBETCTBHE C TALUMPYS
Tpe60BaHUAMH LIHPPOBOH IKOHOMUKH
2022-23 y4. roa «BUpTyasbHBIH CHMYISITOP-TPEHAXKED »
NPOeKT-MeHepKepa» COBHET

COBHET / 1PMA

Kacpeapa SIuVII

PucyHok 2 — Peanin30BaHHbBIE POEKTHI

[TonoxxuTeNbHBIE MOMEHTHI POESKTHOTO O0YUYEHHUS:

* KOMaHJa MPOEKTa IMOJYYAET KOJOCCAIbHBIM OIBIT B3aUMOIECUCTBUS IIPU
pELIEHUH PEAIBHOU 3a/1a4H;

*CTYyJICHTBl UMEIOT BO3MOYKHOCTh IOHSTH W IMPUHATH HNPOCKTHBIM MOAXOH K
OpraHU3aluy ACATEIBHOCTH

*BBIITYCKHAS KBATHM(PUKAIIMOHHAS pad0Ta CTAHOBUTHCS MPAKTUUECKH 3HAYUMOM
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Y IPUHATOU K peaju3aliy Ha IPEANPUATHH 3aKa34uuKa

Baxwubie 3amedanust (HEKOTOPbIE TPYIHOCTH):

* CJIOKHOCTb IPOXOKIEHUS «OPTraHU3aLMOHHON» CTaJNH — TaIbl J)KU3HEHHOT'O
IIUKJIa KOMaH]IbI «(DOPMUPOBAHUE» U «OYypIICHUE;

* CIIOKHOCTb «PA3JeleHUs IIOJHOMOYMI» MEXAY YICHAMH IPOEKTHOU
KOMaH/Ibl;

* OpraHM3alysl KOHTPOJIS BBINOJIHEHUS C YYETOM JMYHOIO YYacTHsl KaXKJIOro
YJICHa KOMaH bl

HeonHokpaTHOe mpeojojieHHe yKa3aHHBIX TPYJHOCTEH M MNOOyIWJIO Hac
UCKaTh HOBBbIE METOJbl U TEXHOJOTUU PabOThl ¢ KOMaHJIaMu IpoekTa. OqHoN u3
TaKUX BO3MOYKHOCTEW Mbl YBUEIHU B UCIOJIb30BaHUU O0KUeHH-TeXHOI0orui. CyTh
IpeIaraeMoro B cieayouiem (cM. puc.3)

HUcnosib30BaHKe 6JI0KYEHH-TEXHOJIOTH J1s1 KOHTPOJIS JIMYHOTO BKJIAAa KaXK0ro
y4acTHHKA NPOEKTHOU KOMaH/{bl B Pe3yJIbTAT MPOEeKTa.

MexaHu3M peanusanuu:
1. BblnyCK TOKEHOB B paMKax 610/pKeTa MpoeKTa

4. OueHKa BbINOJIHEHUS 3324 IpoeKTa yepes
KOJIMYeCTBO MOJIYy4Y€HHbIX TOKEHOB KaX/[bIM
UCIOJIHUTEeJIEM

2. «OueHka» 33134 NPOEKTa B TOKEHAX -
(C y4eTOM CPOKOB i peayibTaTa) 5. «[lepecyeT» TOKEHOB B pe3yJIbTaThl 10
JIMCLIUIIIMHAM POEKTHOT0 06yYeHHUs

2 @D e =

[TPOEKT
LI nIu

3. 3axsi049eHHe CMapT-KOHTPAKTOB Ha
BBINOJIHEHHE 33/ja4 MPOeKTa

%ﬁf I0%HO-Ypanb HaUMOHaNbHbIA
FOCYABpCTBEHHBIA | MCCNenoBaTeNnbCKMi ’ -
Gl Soymseeenet || Morononars Kacpeapa OIuYTl

Pucynok 3 — Ucnonp3oBanue 0J0KYCHH-TEXHOJIOTHH

He ocranaBmuBasich Ha TOAPOOHOM ONMHCAaHWUM CaMOW TEXHOJIOTHH,
PACCMOTPUM MPEIaraeéMbli MEXaHU3M.

1. ITocne Toro, kak MmpopabOTaH MACHOPT MPOCKTAa W OMpPEIETCH OIOKET
MIPOCKTa B ACHS)KHOM SKBUBAJICHTE, OPTaHU3YETCS BBIITYCK TOKEHOB B SKBUBAJICHTE
O10/KeTy MpoeKTa (C JIF0OBIM KOA(DPUITMEHTOM MepecueTa).

2. Jlns KakIoW 3amavd MPOCKTa OINPEACISIeTCS SKBUBAJIECHT CTOMMOCTH B
TokeHax. Onpenenstorcs mrpadpl 3a HApyIICHUE CPOKOB M PE3yIbTaTOB 3a/Jaud
IIPOCKTA.

3. YYacTHMKM KOMaHJIbl MPOEKTa «BBIOMparOT» cebe 3a7adyd MPOCKTa M
3aKJTI0YAIOT CMapT-KOHTPAKT HAa WX BhIMOJHEHWE. Kak TOMBKO OHM MOyYaroT
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NOATBEPXKIEHUE  BBIOJHEHHUS 33Ja4yd — T[IOJIy4alOT Ha CBOM  «cuUeT»
COOTBETCTBYIOIIEE KOJIMUECTBO TOKEHOB (OIJIaTa CMapT-KOHTPAKTa).

4., Jlng KaxAOro WieHa KOMaHAbl TMPOEKTa MPOU3BOAUTCA OILIEHKA
3¢ (dHEeKTUBHOCTH €ro paboThl Yepe3 KOTUIECTBO MOTYYECHHBIX TOKEHOB.

5. TlockoapKy HEOOXOAUMO MO AMCHMUILTAHAM y4eOHOTO TUIaHa, UMEIOIIUM
OTMETKY «IpPOEKTHOEe OOydYeHHE» BBICTABIATH AUQPGEPEHIUPOBAHHBIE OICHKU
KKIOMY YYaCTHUKY MPOEKTHOM KOMAaHJbl HCHOJIb30BAaHUE HWHAWBHUYaTHEHOTO
ydeTa TOKEHOB KaK BKJIaJa B PEaJH3alMI0 MPOEKTa MO3BOJSET BHICTABUTH ITY
OLIEHKY 000CHOBaHHO.

be3ycnoBHO, mpenjaraeMyl0 METOAMKY OLEHKH CcJelyeT oTpadoTaTh Ha
NPaKTUKE, 3aKPENUTh B METOJUYECKUX YKA3aHUSIX U UCIOIB30BaTh, BO3SMOXKHO HE
TOJILKO IMpH paboTe C MPOESKTHBIMU KOMaHaMH B paMKaX MPOEKTHOTO 00Yy4EHUSI.
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«METOAUYECKUE ITPOBJIEMBbI,
BO3HUKAIOIIME ITPU U3YUYEHUU
TEXHOJIOT'MHU BJIOKYEVH U ITYTHU UX
PEILIEHUS»

Cuoopoeg [Imumpuii [lemposuu

Joyenm xagedpwi «AemomamuzupoearHuix
cucmem obpabomku uH@opmayuu u
ynpasnenusy Hayuonanonoeo
uccneoosamenvcko2o Mopooeckoeo
eocyoapcmeenno2o ynueepcumema um. H.11.
Oeapésa, e.Capanck, PO

AHHOTauMs. B cratee mpOBOAMTCS aHAIM3 M CPABHEHHUE CYIIECTBYIOIINX
m1aTopM, cpel U SA3BIKKOB pa3padOTKU CMapT-KOHTPAKTOB I MPUMEHEHUS B
7a00paTOPHOM TMpaKTHUKyMe MO Kypcy «OCHOBBI TexHojoruu Onokuedn». Ha
OCHOBC 3TOI'0 aHajlIn3a IpCIaracrcia B Ka4CCTBC 0asbl JJIA pa3pa60TI<H qu6HO-
MCTOAUYCCKUX MATCPpHUATIOB II0 BO3MOZKHBIM 6H0quﬁH-KypcaM HUCIIOJIBb30BATh
mwiatdopmy Ethereum, cpeny pazpabotku Remix IDE u s3b1k iporpammupoBaHust
Solidity.

Abstract. The article analyzes and compares existing platforms, environments
and languages for the development of smart contracts for use in a laboratory
workshop on the course «Fundamentals of blockchain technology». Based on this
analysis, it is proposed to use the Ethereum platform, the Remix IDE development
environment and the Solidity programming language as a basis for the development
of educational and methodological materials on possible blockchain courses.

KiroueBble cioBa: OyokueiiH; cMmapt-koHTpakt; Ethereum; Remix IDE;
Solidity.

Keywords: blockchain; smart contract; Ethereum; Remix IDE; Solidity.

1. BBenenne

Texnonorus Onokueiin (anra. blockchain) sBnsercs omHOW W3 HamOomee
o0cyX/1aeMbIx MH(POPMAIMOHHBIX TEXHOJIOTHH mocnennux JetT. [IpeumymecTam
ATOM TEXHOJIOTMM W BO3MOXKHBIM OOJACTSM €€ NPAKTUYECKOTO TPUMEHEHUS
MOCBSIILIEHO OO0JIBIIOE KOJTMYECTBO MyOIUKaLIUH.

Hanpumep, B ctatbe [ 1] paccMOTpeHBI BO3MOXKHBIE CLIEHAPUN MCTIOIB30BAHUS
TEeXHOJIOTHHU 0JIOKUEHH B chepe oOpazoBanusi. OUeBUIHO, YTO JJI PEaTU3alMK BCEX
uJel, paCCMOTPEHHBIX B 3TOM CTaThe, a TAK)KE MHOXKECTBA APYTUX MPEISIONKEHUN
BHEJApeHUs OjokueliHa [2], HEOOXOAMMBI CIHEHHAIMCTBI — Pa3paOOTUYUKU
COOTBETCTBYIOIIETO MpOrpaMMHOro odecrnedeHusi. OTHAKO B HACTOSIIUNA MOMEHT
KOJIMYECTBO KBATU(PHUIIMPOBAHHBIX CIECIMAIMCTOB SIBJISIETCS HEIOCTATOYHBIM. DTO
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OJlHa U3 MpoOJjeM, MPEMSITCTBYIOIIMX JdalbHEHIIEMy pPa3BUTUIO W BHEAPEHUIO
naHHOU MH(POPMAITMOHHOM TexHoJoruu. [Ipyrue npoOiaemMbl BHEAPEHUs OIOKYeHA
CUCTEMAaTU3UPOBAHBI B cTaThe [3].

Opnako BepHEeMCs K TpoOjemMe HexXBaTKH KaapoB. KommuecTBo BakaHCHU
OJIOKYEHH-Pa3pabOTUNKOB YBEITUUYUBACTCA C KaXKIbIM TOJOM M, OYEBUAHO, OyIeT
TOJIBKO pacTh B JanbHeilmeMm. CTaTuCTUKa NOMCKOBBIX 3alpOCOB Ha MPEIMET
oOyueHus: OJIOKYCHH-TEXHOJOTHSIM B PA3IMYHBIX cdepax TakKe IOKa3bIBaeT
peryJisipHblid pocT. B CBSI3U € 3TUM B MOCJHEAHUE TOMBI MOSABUIOCH 3HAYUTEIBHOE
KOJIMYECTBO KYpPCOB, MOCBSIICHHBIX OJIOKYEHHY. DTH KypChl CYIIECTBYIOT KakK B
JUCTAaHIIMOHHOM (popMaTe, Tak U B BUJIE ayIUTOPHBIX YaCOB.

CTOUT OTMETUTD, YTO BCE OOJIBIIIE YHUBEPCUTETOB CO BCETO MHUpa MPeAiaratoT
KypChl 10 M3YYEHHIO HOBOHM oTpaciu. MHorue n3 Benymmx Poccuiickux BY3o0B
UMEIOT B CBOMX Y4Y€OHBIX IUIaHAX IO Pa3jIMYHBIM HaIpaBJICHUSM MOATOTOBKH,
JUCUUIUIMHBI MOCBSIIIEHHbIE TEXHOJIOTHH OJoKYeiH. He sBiisieTcs UCKITI0UEHUuEM U
YHUBEPCUTET, KOTOPBIN IPEICTABIIAIOT ABTOPHI IaHHON paboThl, a uMeHHO PI'BOY
BO «MI'Y um. H.II. Orapésa». B 4yacTHOCTH, B y4y€OHBIX IJIJaHAX IMOJTOTOBKHU
MaructpoB no HanpasieHuto 09.04.01 «Mupopmarrka HU BbIYHUCIUTEIbHAS
TEXHUKa» (MpOoPuiIb «ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00pa0OTKH MH(OPMAIUH U
YIPABJICHUS») CYIIECTBYET AUCHUIUIMHA « OCHOBBI TEXHOJIOTUU OJIOKYEHH.

B cBsi3u ¢ 3TUM BO3HUKAET 3aja4a BbIOOpa NpOrpaMMHON MI1aT(HOPMBI, CPEIbI
pa3paboOTKM U A3bIKA MPOTPaMMHPOBAHUS MJI IOCTPOEHHS J1abopaTOPHOTrO
MPaKTUKyMa MO YKa3aHHOW TUCHUIUIMHE. DTOT BHIOOp HE SIBISIETCS TPUBHUAIBHBIM,
T.K. OJIOKYEHH 3TO HE KOHKPETHBIN MPOrPaMMHBIN TTPOYKT, a TEXHOJOTHUS, KOTOpas
MMEET MHOYKECTBO peajn3aluu.

2. Boi0op miargopmsbl 1151 JIa00OPATOPHOT0 MPAKTHKYMA

B HacTosIee BpeMs U3BECTHO JTOCTATOYHO OOJIBLIOE KOJIUYECTBO OJIOKYEIH-
matgopM. Bce oHM HMMEIOT CBOM OCOOEHHOCTH, MPEUMYILECTBA M HEJOCTATKHU.
Hekoropble U3 HUX HaXOAATCS Ha PAaHHUX CTaJAMSIX Pa3BUTHUSA, IPYTUE yKe YCIETu
IIOJIYYUTh IIUPOKOE PACIIPOCTPAHEHUE.

IBM — koMnaHus-1epBONpOX0/iell, UCIOJIb3YyIolasi OJIOKYECHH Il CO3AaHus
3¢ (HeKTUBHBIX ¥ TPO3payHbIX OM3Hec-onepanuil. biokueln-mnargpopma Hyperlager
Fabric komnanuu IBM siBnsiercs nomyisipHOW miiatopMoil [Uisi MCIOJIb30BaHUS.
OpaHako IPOIYKT ABJISIETCS KOMMEPYECKUM U MOKHO MOJIYYUTh TOJIbKO 30-AHEBHYIO
OecruiaTHyl0 MPOOHYIO BEpPCUI0. DTO SBISETCS CEPHE3HBIM MPEMATCTBUEM IS
BBIOOpA JaHHOU TIaTGOPMBI B KAU€CTBE OCHOBBI JJAOOPATOPHOTO MPAKTUKYMA.

biokuerin Tron — 3T0 AeHEeHTpaIM30BaHHAS 3KOCUCTEMA Pa3BJIEKATEIBHOTO
KOHTEHTa. B OCHOBHOM OHa TMO3BOJISIET  IOJIB30BATENSIM  CO3JaBaTh
JEIEHTPAIN30BaHHBIC TIPWIOKCHHUSI U OOMEHMBATHhCS MeIuMaakTHBaMu. Bamrora
TRX wucnonp3yercss s TOJYyYEeHHs] JOCTyNa K OMNpeaeiIeHHBIM (DyHKIHSIM
nporpaMMHoro obecrneuenus. Tron ObUT cO37aH C OJHOM KOHKPETHOM IIEJbIO:
MOMOYb TPOU3BOJUTEISIM KOHTEHTA MOJYYHTh JYUYIIyI0 KOMIIEHCAIUMIO 33 CBOMU
Tpya. OAHAKO JAaHHAS cHCTeMa He MOAXOIUT JJIs M3ydeHus: OJIoKUelHa B paMKax
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71a00paTOPHBIX PadOT M3-3a CBOMX TEXHUYECKUX OCOOCHHOCTEH.

Bitcoin sBnsieTcs camoi u3BecTHOM Onok4eitH-aTdopmoit. Ognako Bitcoin
B MEPBYID OYEPEAb HTO KPHUITOBAIIOTA HCIOJL3YIOMIAsCA B OJHOMMEHHOU
IIAPUHTOBOM IUIATEKHOU CUCTEME. B TaHHOM cUCTEME OTCYTCTBYET ITOHATHE CMapT-
KOHTpPaKTa, YTO HE COBCEM MOAXOIUT JJIsi MPUMEHEHUs HToMl miIaTdopMbl B
71a00paTOPHOM MPAKTUKYME.

CylmecTBylOT TMpUIOXKEHUsT Ha 0a3e OJIOKYeilHA, OCYIIECTBISIONINE
pacnpeenieHHoe XxpaHeHue nadopmanuu. OTHUM U3 TAaKUX MPUIOKEHUHN SBISETCS
BigChainDB — 310 pacmpene/ieHHbIii PeecTp ¢ OTKPBITBIM MCXOHBIM KOJIOM IS
XpaHEeHHsI OOJIBIIOTO KOJMYECTBAa JaHHBIX. ODTO MpPOrpaMMmHoe obecreueHne
00beINHsIET CBOMCTBAa OJIOKUelHa ¢ Oa3zamu gaHHBIX. OmgHako OHO OOJIbIIE
MOJIXOJMT JIJIs1 U3yUEHHUsI B paMKaxX JUCIMIUTMHBI, CBA3aHHOM C Teopuei 6a3 JaHHBIX.

Ethereum, taxke m3BectHbii kak ETH, B Hamm aHM sBaseTcs Beayliei
osokueitH-tuiatdhopmoit. OH  MO3BOJISIET MOJIB30BATENSIM  CO3/1aBaTh  HOBBIE
(UHAHCOBBIE TPWIOKEHHUSI, JCIHEHTPAIN30BaTh PBIHKH, CO3JaBaTh WIPHI,
KPUNTOBATIOTHBIE KOIIEIbKHA U MHOTOE Jpyroe. OCHOBHAs 11€J1b 3TOU MIaTGOpMbI —
aHHYJIMPOBATh JOCTYN TPETbUX JIMI, KOTOpPHIC COXPaHSAIOT JaHHBIE IS
JaJbHEUIIEeT0 OTCIIe)KUBAaHUS (PUHAHCOBBIX HHCTpYMEHTOB. Ethereum nmeer camoe

0oJIbIIIOE COOOIIECTBO pa3pabOTYMKOB OCHOBHBIX MIPOTOKOJIOB,
KPUTITOOKOHOMHYECKMX  HCClenoBarenei, MmMuGpOmaHKOB ¢  MaWHUHTOBBIX
OpraHu3aIuu.

Hcxons u3 Bcex OTMEUEHHBIX IpenMylnecTs miatgopma Ethereum nanGonee
HOJIXOUT I U3yUEHUs B paMKaxX AUCUUTIINHBI « OCHOBBI TEXHOJIOTUU OJIOKUYECHHY.

3. Bi0op cpeasl pa3padoTkn

CymiecTByeT JOCTaTOYHO MHOTO Cpea s pa3paboTku  OJIOKuYelHa.
PaccmoTtpum cambie nomyssipasie u3 Hux — Hardhat, Truffle u Remix ¢ akuenTom
Ha MX XapaKTePUCTUKAX M HKOCUCTEME, YTOObl MMETh BO3MOXHOCTb MPHUHSATH
pELIeHNE O TOM, KaKylo Cpeay pa3padO0TKH UCHOIb30BATh.

Hardhat, co3mannbiii  Nomic  Labs, momoraer  pa3paboTyrKam
aBTOMATU3MPOBaTh OOIIME 3aJayd MpolLecca CO3/JaHHUsl CMapT-KOHTPAKTOB U
JEUEHTPAIU30BAaHHBIX MPUIOKEHUHN, a TAKXKE JIETKO BHEIPATH JOMOJHUTEIbHBIC
(yHKUIHOHATIBHBIE BO3MOKHOCTH B 3TOT pabo4Mil mpouecc.

HoxymenTanusi Hardhat nonsitHa um xopoiio opranuzoBaHa. B Heill MOXXHO
HaWTH ToApoOHBIe pyKOBOACTBa, HaunHas ¢ ocHoB CLI (CLI — Command Line
Interface) m 3akaHuMBas 3amyckoM JIOKaJbHOTO OJnokueriHa. Henmoctatkom
JOKYMEHTAIIUH SIBJISIETCS TO, YTO MPAKTHYECKU HEBO3MOXKHO HAWTH MHGOPMAIUIO
3a mpejieJaMu OCHOBHOM JIOKYMEHTAIMU WJIM BHYTPEHHUX COOOIIECTB.

Hardhat umeeT nonHyio 3KocucTeMy IIaruHoB. [lnaruHbl SIBISIFOTCST OCHOBOIA
Hardhat, onu mnpencraBmsaOT €000 dYacTH KOH(UTypalKi MHOTOKPAaTHOTO
WCITIOJIb30BaHUs, KOTOPhIE MOKHO HCIOJB30BATh B JIIOOOM MPOEKTE, TAKKE MOKHO
UCIIOJB30BaTh OUIMAIbHBIC IUIardHbl, co3gaHHble Hardhat, w mmarussl,
co3ZaHHble Ipyrumu wieHamu cooOuecta Hardhat, nnm sxe pazpaborath CBOM.
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Truffle 611 cosman Consensys, MpeacTaBiaseT CO00W cpeay pa3pabOTKH,
Cpely TECTUPOBAaHHS M KOHBEHWEp aKTHUBOB JUIsl OJIOKUYCHHOB C HCIIOJIH30BAHUEM
BUpTyainbHOU MammHbl Ethereum (EVM).

JoxymenTarust Truffle monsTHA, 1 ¢ €€ MOMOIIBI0O MOKHO Ha4yaTh M3ydaTh
OCHOBBI CO37[aHUS TIPOEKTA U HAYWHATH B3aUMOJICUCTBOBATh C KOHTPAKTAMH.

[TooxuTenbHBIM MOMEHTOM sIBJsieTCS TO, uto Truffle mocratouno maBHO
CYILIECTBYIOIIUA UHCTPYMEHT ISl pa3pa0d0TKu OJ0KYEHHA, TO €CTh MOKHO HAMTH
OOJIBIIIOE KOJMYECTBO CTaTeH, PYKOBOACTB M PECYpPCOB, MOCBSIICHHBIX 3TOMY
IPOIYKTY.

B skocucreme Truffle cymectByer nousarue «kopoOka ¢ TprodensmMm — 3To
MOJIE3HbIE MIA0JIOHBI, KOTOPbIE YCKOPSAIOT pa3palOTKy Ballero MpoeKTa, YTOOBI
MOXHO OBUIO COCpPEIOTOYMTHCS Ha BakHbIX JeTanmsx. KopoOku copepskar
KOMOMHAIIMIO KOHTPAKTOB Ha s3blke Solidity, OMOIMOTEK U TOTOBBIX K
WCITOJIB30BaHUI0 HHTEp(deiicoB. MOXHO HCIOIB30BaTh O(PHUITMATBHBIC KOPOOKH,
KOPOOKHU CO3/1aHHBIE COOOIIECTBOM WJIH K€ MOXKHO CJI€JIaTh CBOIO.

HenocratkoM KOpoOOK SBISIETCS OTCYTCTBHE THOKOCTH, KOTJa HY>KHBI
KOHKpETHBIE Bemm. HeoOXxoammMo MCIob30BaTh MOJHBIN OJI0K, a HE TOJIBKO €To
4acTh, U KOrjJa HEoOXOoJMMO mepeornpenenutb uiu pacimputh Truffle, uroOs!
n00aBUTh  OMpPEACICHHYI0 (PYHKIIMOHAIBHOCTh, HANpUMEpP, CrEeHEPUPOBATH
rpamMatuky UML 115 KaK10ro KOHTpaKkTa v UCIIOJIb30BaTh €€ B PA3HBIX IIPOEKTAX,
100aBUTH 3Ty GYHKIIUOHATBHOCTH HETIPOCTO.

Remix — 310 BeO-NpHIIOKEHHE C OTKPBITBIM MCXOHBIM KOJOM M HACTOJBHOEC
(desktop) mpmitoxkenue. Remix ucmonp3yercs i HalMCaHHS, TECTUPOBAHUS U
pa3BepThiBaHUsA cMapT-KOHTpakToB. Cpena paspabotrku Remix IDE sBnsiercs
4acThl0 TMpoekTa Remix, KOTOpbI TpencTaBiser coOoi miatdhopmy s
WHCTPYMEHTOB pa3pabO0TKH, UCTIOIB3YIONIUX apXUTEKTYPY TUIArMHOB.

JokyMenTarusi Remix cocraBjiieHa TakuM 00pa3oM, YTO Jaxe JIIOIsSM, HE
MMEIOIIUM ONbITa pa3padOTKU MIPOrPaMMHOT0 oOecnieueHus A OJoK4YeiiHa, Oyier
JIETKO HadaTh oOydeHHe. J[oKymMeHTaIus He OTrpaHUYHMBACTCS TOJBKO TEM, YTO
MOKa3bIBACT YacTH IOJIH30BATEILCKOTO MHTEpdeiica, OHa IOKa3bIBaeT, Kak
UCIIONIb30BaTh Remix ¢ pa3nuuHbIMU uHTerpauusmu, Hampumep Hardhat, kax
MIPOBOJIUTH MOJYJIBHOE TECTHPOBAHWE M JPYTHE BA)KHBIC ACTICKTHI JJISI OCBOCHUS
Remix. Taxxe JOKyMEHTalMs 4acTO OOHOBIISETCS.

Remix IDE o6namaer 60abmmM cooOIEeCTBOM U HE COCTABIISET TPyia HAUTH
perIeHus mMpoOJIeMbl WIIH TTOMOIIb. Y Remix ecTh MeHeKep TUIarnHOB, TIe MOKHO
MOJIYYHTh JOCTYI K IJIarMHAaM, CO3JaHHBIM KOMaHJ0M Remix wu cpaemanHbie
JIPYTUMU 4IEHaMH COOOIIECTRA.

Hcxons U3 MpUBEICHHOTO CPaBHEHUS MOXKHO CIeNaTh BBIBOJ uTo Remix IDE
SBJIIETCSI HAauOoJee MOAXOAAIICH Cpemoi Il peanu3aiuy 1abopaTOpHBIX padoT,
TaK Kak OHa 00J1a/1aeT PSAIOM IMPEUMYIICCTB:

— He TpeOyeT yCTaHOBKH;

— JeTajbHas JOKYMEHTAIINS;
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— 00JBIIOE OT3BIBYMBOE COOOIIECTRO;

— BO3MO’KHOCTH YCTaHOBKH IUTArMHOB.

4. Bb100p sfi3bpIKa NPOrPaAaMMHUPOBAHUS

JlabopaTopHBIil MPAKTUKYM IO TAKOMY HAIPABJICHUIO MMOJTOTOBKH MAarucTpoB,
kak 09.04.01 «MHpopmaTHKa U BBEIYUCIUTENIbHAS TEXHUKAY, CII0KHO MPEICTaBUTh
0e3 paccMOTpeHus pa3pabOTKU CMapT-KOHTPAKTOB. (CMapT-KOHTPAKT — 3TO
nporpamma, Kotopasi paboTaeT Ha OJIOKuelHe, T.€. HEOOXOANUMO CKOMITUINPOBATh
TEKCT NpOrpaMmbl B OaWTKOJ, KOTOpBIA 3aTeM pa3Melaercs B OJoK4YeiHe
MOCPEJICTBOM TpaH3akiuu. [Ipexae yeM MpucTynuTh K HAlMCAHUIO KOJa cMapT-
KOHTpaKTa, HEOOXOIMMO OTPEACITUTHCS C BRIOOPOM sI3bIKa TPOTPaAaMMHUPOBAHUS JIJIS
aTHX neneil. s 6mokyeitna Ethereum cymiecTByeT HECKOIBKO A3BIKOB pa3pabOTKH,
umenHo Solidity, Vyper, Yul, Yul+, Fe.

He Oymem TpaTuTh BpeMs W TIPUBOAWTH IOAPOOHBIC XapaKTEPUCTHKH,
0COOEHHOCTH, MMPEUMYILIECTBA U HETOCTATKU KAXKJOTO0 s3bIKa. VX 6€3 TpyJa MOKHO
HaiiTu Ha odunmanbHoM caite Ethereum. IIpoaHanu3upoBaB BhIlICYKa3aHHYIO
UHOOPMAITUIO TI0 KAXKJIOMY SI3bIKY, aBTOPBI CTAaThM MpEAJIaraloT UCIOJIb30BaTh B
1abopaTOpHOM IpaKTUKyMe s3bIK Solidity.

JlaHHBIN SI3bIK BHIOpAH B CHJIy €r0 3HAYUTEIBHOM TMOMYJISSPHOCTH, HAIUYUS
007b110T0 00BEMa IOKYMEHTAIMU ¥ TPUMEPOB. B 1mosib3y JaHHOTO BEIOOpA TOBOPUT
U TOT (paxT, yTo Solidity moxox Ha Takue sI3bIKK MPOrpaMMHUpPOBaHUs Kak JavaScript
u C++, KoTOpble M3y4yaloTcs Ha ypoBHE OakallaBpuara IO yKa3aHHOMY paHee
HaIpPaBJICHUIO MOATOTOBKHU.

5. BeiBOabI

B cuiy Bce Bo3pacraromieil BOCTpEOOBAaHHOCTH OJIOKYEHH-Pa3pabOTYNKOB
MOSIBUJIOCH OOJIBIIOE KOJUYECTBO KYpPCOB, OOYYalOIIMX AAHHOW CHELHAIbHOCTH.
Muorue Poccuiickue BY3bl BKIIOUMINM B CBOU Y4YEOHBIC IUIAHBI JUCIHUILIIMHBI,
MOCBSIIIICHHBIE TEXHOJIOTUU OJokuelH. J[yig mpenogaBaHusi TaKUX AUCHUILIAH
HE0OXO0AMMO CO3JjaHuE 1a00PaTOPHOTO NPAKTUKYMA.

B pesynbrare aHanmmza pasMYHBIX KOMIIOHEHTOB OJIOKYEHH-TIIAThOpM
MpeaiaraeTcsl UCIOIb30BaTh B KAU€CTBE OCHOBBI ISl IOCTPOEHUS J1ab0paTOPHOTO
MpaKTUKyMa CJIeIyIolIne KOMIOHEHTHI: iaTdopma — Ethereum, cpena pazpabotku
—Remix IDE, s3b1k mporpammupoBanus — Solidity.
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Astana IT University

brokueitn ueHtp — 310 mnpoekTHbld opuc B LIPIIDOT (Llentp pa3BuTus
IJIATEXKHBIX (DMHAHCOBBIX TEXHOJIOTHi), KOTOPBIM ObUT MOCTPOEH COBMECTHO C
HannonanbHbiM OaHKOM U OCHOBHBIM XaroM. 3/1€Ch MbI KaK pa3 TakKu 3aHUMaeMCs
METO0JIOTHell COBMECTHO ¢ mapTHepaMu Takumu kak Binance, Chain analysis,
KOTOpbIE HaM TaKXe IMOMOTalT pa3paboTaTh MaTepuaibl s JIOKAJIU3AUU U
ajanTallid B BHJAE THIIOBOM akajgemuueckoil mporpammbl Blockchain Miner,
cocTasimas u3 3-4 Kypcos.

[IpepexBU3UTHI JTsl HaYajIa UCCIIEIOBAaHMUs B 00J1acTH OJIOKUEHH- TEXHOJIOTUH:
oOme 3HaHUs O OJIOKYEWH-TEXHOJIOTMH (QJITOPUTMBI, KpunrTorpadus), 3HaAHUE
OJTHOTO W3 SI3BIKOB MpOTrpaMMHUpOBaHus Takux kak Rust, Go, C++, Python, JS,
Solidity) wmmu cOop naHHBIX, O0SI3aTCIBHBIN BBIOOP TEMBI IS HCCIICIOBAHMS
(MyJIBTUAMCUMIUIMHAPHAS TEeMa), HamucaTh JUTEpATypHbIA 0030p, Hamucarth
METOJIOJIOTHIO, TPOBECTH HCCIIENOBaHUE (IPKCIIEPUMEHT, aHajin3), HamucaTh
PE3yNbTaThl, TOJIATh CTATHIO.

JleleHTpaIu3upoOBaHHOE 0011eCTBO.

o JletienTpanu3zoBanHbie ABToHOMHBIe Opranu3anuu (DAO)

e [ludponas unenrudukamus (DID)

e CouunanbHble rpadpsl

Jlenenrpanu3oBanubie ABTOHOMHBbIe Opranmzamum (DAO) — 5310
KOHIICTIIIUS, KOTOpas XOpPOIIO CHHEPTHUPYET C  OJIOKYCHH-TEXHOJIOTHUSIMH,
MOMOTAI0IAast OMPEICTUTh BO3MOXKHOCTh YIPABICHUS KAaK MOXKHO YIPaBIHATH
OTIPEJICHEHHBIMH TPYIIIIAMH JIUI], OTPAHUYEHHBIMU PECypCamMu JICIICHTPATN30BAHHO
¥ aBTOHOMHO.

Inpposast unenrndpuxamus (Digital Identity) — sto Takoe ycTpoiicTBo, ¢
MOMOIIIBI0 KOTOPOTO MOXHO WACHTH(PHUIIUPOBATh TOJB30BaTeNs OOJOKYCHH-
TEXHOJIOTHH.

ConuaabHblie rpadbl — 3T0 Takue rpadbl, KOTOPbIE MOKHO CPOPMUPOBATH
(BBIBECTH, BBIYMCIINTH) Ha OCHOBE B3aWMOJCHCTBUI TOJL30BATENII CO CBOUMU
«IPY3bSIMI» U TPYMIIAMH «ApYy3ei» B colnanbHON ceTH. C TOMOIIBIO COLMAThHBIX

rpadoB pemarT Takue 3a/1auu, Kak: UACHTU(UKAIIUS T0JIb30BaTeIeH; COIUaIbHBIN
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MOMCK; TeHepalusi peKOMEH Ialluii 10 BBIOOPY «Apy3€iD», METMaKOHTEHTa, HOBOCTEHN
U TOMY TIOAOOHOTO; BBISBICHUE «PEATBHBIX» CBS3CH WM COOpP OTKPBITOU
uH(OpMAaIUH I MOACIUPOBaHUS Tpada.

MacmrabupyemMocTh AJis1 0JIOKYeiH-ceTeil - 3TO CIIOCOOHOCTh CETH WIIU
0a3bl JaHHBIX yBEJIWYUBATH CBOIO  IPOU3BOJUTEIBHOCTH B  YCJIOBHUSX
CBEpXHArpy30K. DTO MporpaMMHasi BO3MOKHOCTh OJIOKYEITHA YPaBHOBECUTH CIIPOC
u mpemioxkenne. Korma Mpl TOBOpUM O MacITaOUPyeMOCTH B OJIOKYEHHAX, MBI
MMEEM B BUJIy UX CIIOCOOHOCTh 00padaThiBaTh OOJIbIIEE KOJIUYECTBO TPAH3AKIIUH.

Jloka3aTeJIbCTBO ¢ HYJeBbIM pasriamenneM (uHdopmamuu) B
kpuntorpadpum  (amrn.  Zero-knowledge — proof) —  HMHTEpakTHBHBIM
KpunTorpa@uueckuii IpoTOKOJ, MO3BOJIAIOMIAN OJHOM M3 B3aMMOJIEUCTBYIOIINX
ctopoH («The verifiern— mpoBepstonieii) yoOeauTbCa B JIOCTOBEPHOCTH KaKOTO-
an60 yTBepkaeHUs (OOBIYHO MATEMATHYECKOIO), HE UMes MPU ATOM HHUKAKOU
npyroit mHdopmanuu ot BTOpod cToponbl («The prover» — noka3zbiBaromiei).
[Tpuuém mociegHee yCaoBUE SIBISIETCS HEOOXOIMMBIM, TaK KaK OOBIYHO JOKA3aTh,
YTO CTOpOHa o00JiajlaeT ONpeaeAEHHBIMU  CBEICHUSIMU B  OOJIBIIIMHCTBE
CJIy4aeB TPUBHUAJILHO, €CIIM OHA UMEET MPaBO MPOCTO PACKPBITh HHPopMaruio. Bes
CJIO)KHOCTh COCTOMT B TOM, YTOOBI JOKa3aTh, YTO Yy OJHOM M3 CTOPOH €CTh
uHopmaiusi, HEe packpbiBas e conaepkanue. [[pOTOKONT AOMKEH YUYUTHIBATH,
YTO 0OKA3b18AIOWULi CMOXKET YOEIUTh npogepsiouje2o TOIbKO B Clydae, €clld
YTBEPKJICHUE JCUCTBUTENBHO JI0Ka3aHO. B mpoTHBHOM citydae caenaTh 3To OyJeT
HEBO3MOXHO, HJIM KpailHE MaJIOBEPOSITHO U3-3a BEIYMCIUTEILHOMN CIOKHOCTH.

JlelleHTPAJIN30BAHHOE XPAHWJIMINE — OJUH W3 CaMbIX MOMYJSIPHBIX
BApUAHTOB HCIOJIb30BaHUS OJioKYeliHA B Mupe. XpaHEHHEe — JTO XPaHCHUE
M3BJICKAEMBIX JAHHBIX HA KOMIIBIOTEPE WM APYTOM AIEKTPOHHOU cucrteme. B Haie
BpeMsi, KOT/ia JaHHBbIE CUUTAIOTCA OoJiee IIEHHBIMH, YeM JICHBIU, KaXKIbIi XOUueT
MOJIY4YUTh 0osiee OBICTPBIN U O€30MaCHBIN JOCTYI K XPAHWIHIILY.

CoBMeCTHMOCTD MEKAY PA3JIMYHBIMU OJI0KYEHH-CeTAMMU:

e Kpocc-ueiiH MOCTBI

e Crangaptel (EVM, 1SO200022, corda R3)
e Cosmos SDK, Polkadot Parachains

e Owmmnnueiin (Layer 0)

DTO BO3MOXXHOCTh OOMEHHMBATHCS JTaHHBIMH, MPOCMATPUBAThL M TOJy4aTh
JOCTYN K MH(POpMAIIMH, UCTIOJIB3YS TIPH ITOM Pa3HbIE CETH.

CeTeBoe COTPYIHMYECTBO - BapUAHT UCIIOJIb30BaHUS (YHKIIMOHAIHHOM
COBMECTUMOCTH BBIXOAUT JajiekO 3a pPaMKH IMPOCTOTO COCIUHECHHUS CeTel
Blockchain. [TpoTokosnbl 60K4YeiiHA U CMapT-KOHTPAKTHI TAKKE BBHIUTPHIBAIOT OT
GyHKIIMOHATBFHOW COBMeCTUMOCTH. MHTeponepabenbHble TMPOTOKOJBI U CMApT-
KOHTPaKThl TPEeAOCTaBIsAIOT pa3paborunkam Blockchain momayo crapToByto
MaHellb MJI1 CO3JaHus JICLICHTPAIU30BAHHBIX MPUJIOKEHUNH € HECKOIbKUMU
LEMOYKaMHU.
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IThenapHvle 0oxaaodvl

Pacuumpennasi jaeuneHTpajgm3amusa  OJOKYEHH TMOCTpoeH Ha 0a30BOM
MPUHINIE JICHEHTPAIU3AlMHA, & WHTEPONEepadbebHOCTh 3HAYUTEIBHO YIIY4IIaeT
ero. CoelMHEHNE HECKOJIBKUX CETE BMECTE MOBHIIIIACT YBEPEHHOCTh OJIOKUEHHA B
JELICHTpaIn3alliy CUCTEM M oTpaciieil. Hampumep, BMecTo oiHOT0 OJIOKYeHHA JIJIs
00pabOTKM MWUIMOHOB TPAH3aKIMHA IS JCICHTPATU30BAHHBIX TPHIIOKCHHM
MOXET OBbITh MHOKECTBO CMapT-KOHTPAKTOB, CBA3AHHBIX BMECTE B HECKOJBKHUX
0JIoK4YeitHaX, YTOObI MPEIOCTABIATh ATy YCIAYTy U YMEHBIIATh MEPETrPy3Ky CETH,
KOTOpasi 0OBIYHO MPUBOJAUT K BBICOKOM IJIATE 3a DJICKTPOIHEPTHUIO.

JleneHTpAJIN30BaHHbIE (PUHAHCHI — 3TO HA JIAHHBIM MOMEHT caMasi O0JIbITIas
TemMa JUIi HCCIeNoBaHUs B OJoKkuelHe, HTO 00oOmaromas KOHIIEIIINS,
MpeIoJaramnias uCroJib30BaHNE JICIICHTPATN30BAHHBIX MPUIIOKEHUN HA OCHOBE
TEXHOJIOTUU OJIOKYEeHH i1 (UHAHCOBBIX CepBHCOB. WHaycTpus 1uU@pOBBIX
aKTUBOB U JICIICHTPAJIM30BaHHBIX (PMHAHCOB aKTUBHO Pa3BUBAETCA 110 BCEMY MUPY
Y TIPUBJICKAET BHUMAaHUE PETYIATOPOB ((MHAHCOBOTO PHIHKA.
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Abstract. The prospects for the use of blockchain technologies in education
are considered. It is shown that the main advantages of blockchain technologies are
the management of certificates, competencies and learning outcomes, copyrights,
material resources, as well as increasing the interaction of students in digital
learning. It is shown that the scalability of blockchain technologies, high initial costs,
outdated solutions and the need to overcome conservatism in the innovative
educational process are constraints at the stage of their implementation.

The experience of using blockchain technologies at the State Biotechnological
University (Ukraine) as part of the educational program "Food Technologies™ is
considered. The effectiveness of using blockchain technologies in a pilot project to
train business-oriented specialists for the food industry is shown.

Keywords: blockchain technologies, education, competencies, management of
learning outcomes

Education, being in its essence a purposeful process of innovative learning of a
person, should contribute to the development of his creative abilities, the formation
of professional competencies, and self-improvement. It is for this reason that the
process of introducing innovations in education must be constant. According to
experts [1, 2], the blockchain will have a strong impact on education, providing such
advantages as transparency, security, optimization and simplification of routine
processes.

Blockchain technologies have significant advantages in education, including
high security, low cost, objective assessment of student knowledge, identity
authentication, access control to educational information resources, ensuring the
efficiency of student records management, and others. Their strengths are features
that provide decentralized storage, immutability of stored information, traceability
and transparency. In addition to providing secure transactions, these benefits enable
complex ecosystems where users openly collaborate, share data, enter into
agreements, and are incentivized to perform better.
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Several blockchain applications have been developed for educational purposes.
These applications can be divided into the following categories:

— document management (diplomas, certificates, etc.), ensuring transparency
of financial flows;

— management of competencies and student learning outcomes;

— formation of a database for potential employers;

— providing an environment for collaborative learning, increasing the
interaction of students in digital learning;

— copyright management, stratification of scientific publications by the impact
factor of the publication, citation index;

— support for Life Long Learning and others.

Thus, the most common use of blockchain technologies is to manage academic
credentials, certificates, or other forms of record of achievement. This application
allows universities and employers to provide formal certificates to students with a
high level of information privacy.

The use of blockchain in education reduces its cost by decreasing unnecessary
costs associated with transactions and data storage. Blockchain is used to increase
user interactivity, in particular, as a system of rewards for educational and scientific
achievements. Creating additional incentives for learning through gamification and
rewards are among the achievements of universities using blockchain technology.

Although more and more blockchain-based applications are being developed
for educational purposes, only a few have been launched for general use. In general,
there is enough theoretical information on the use of blockchain in education, but
there are no any practically specific solutions.

The use of blockchain technologies in education is still at an early stage of
development. Only a small number of institutions have started using them to verify
and exchange academic certificates and/or learning outcomes that their students
have achieved.

Although the benefits of blockchain implementation in education are obvious,
experts are in no hurry to implement these technologies for the following reasons:

— scalability of blockchain technologies — the more blocks of data are added
to the blockchain, the slower it works;

— high initial costs for software development, employee training, etc.;

— outdated solutions and overcoming conservatism in the innovative
educational process - many universities rely on autonomous systems for managing
documents and storing educational materials.

The State Biotechnological University (Ukraine, Kharkiv) has implemented a
pilot project to introduce blockchain technologies in the educational process. The
prerequisites for the implementation of the project were industry requests for
training specialists for specific companies. So, recently, due to various reasons
(intensive development of the food industry, production of products for export,
opening of offices and production sites of multinational companies), the university
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received applications for the training of business-oriented specialists, namely the
head of the development department (R&D), the head of the HACCP group ,
technologists for the development of food products, project managers.

Mutual responsibility, the immutability of stored information, the need for
qualitative and quantitative assessment of learning outcomes, traceability and
transparency have become mandatory requirements for the implementation of the
project. They were solved using blockchain technologies. The main ones were:

— the ability to store data on personal achievements of students in digital
form,

— guarantee their constancy and reliability,

— provide access to data through a single platform to all participants in the
process;

— reliable information about the ratings, reviews and assessments of students;

— the possibility of training, when students have certain milestones, upon
completion of which they are guaranteed employment in the company.

The project participants (stakeholders) were the State Biotechnological
University, companies specializing in the production of food products, companies
producing food ingredients, technological equipment and packaging materials, the
State Food Service of the Kharkiv region, etc., which placed a request for training
specialists (fig. 1).

STATE
DIGITAL BIOTECHE\JOLOGICAL
TECHNOLOGIES UNIVERSITY

PROJECT MANAGEMENT FOOD
MANUFACTURING
\ COMPANIES
[ d

FOOD LEGISLATION, ECOSYSTEM

INTERACTION WITH
PARTICIPANTS .
STATE AUTHORITIES FOOD INGREDIENT

/ \ COMPANIES
PACKAGING MATERIAL 00D PROCESSING
COMPANIES EQUIPMENT COMPANIES

Figure 1 - The main participants in the pilot project on the use of blockchain
technologies in the training of business-oriented specialists for the industry

The use of blockchain in the implementation of the pilot project allowed:
- the company-customer to receive business and practice-oriented specialists
for the company's operational activities and its development;
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— State Biotechnological University to update the training programs for
specialists, to confirm a positive image among employers;

- students to get a guaranteed job, the opportunity for professional and career
growth;

— companies involved in the educational process to receive a new formation of
specialists for their needs.

Transparency, trust, traceability and storage of student learning outcomes,
security are the main advantages of using blockchain in this project.
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«BJIOKYEH U UHTEPHET BEIIEA
JIJISI JEIEHTPAJIN3AIIUA
3JIEKTPOSHEPT UN»

bexmemecos Amanxcon Toxmsamosuu

PhD, 3asedyrowuii kagheopoti « Unowcenepus
KOMNbIOMEPHBIX, AGMOMAMUIUPOBAHHBIX U
meneKoOMMYHUKayuoHHolx cucmem» MUTY

AHHOTAnUs: OJEKTp DSHEPreTUKachl cajachl HKOHOMUKAHBIH HETI3T1
cajajapblHbIH Oipi 00JIa OTBIPHIIN, K€3 KEIT€H MEMJICKETTIH CasiCH, SKOHOMHUKAJIBIK
XKOHE OJICYMETTIK cajlalapblHa MAaHBI3JBl POJ aTKapajbl. ANJarbl OH KbLIAA
QNIeMIIK DJIEKTpP SHEPreTUKAChl CEKTOPBIHAA >KaHAPTHUIATBIH SHEPTUS Ko37epl
TEXHOJIOTUSIIAPBIH JKOHE YHEPTUsl YHEMEY IIH THUIMJ1 CasCcaThbiH JaMbITyFa OYpBIH-
COHJIbI OOJIMaFraH MHBECTHUIMUIAPMEH CYHEMENICHETIH eeyil KYPbUIBIMIBIK JKOHE
TEXHOJIOTHUSJIBIK ~ ©3repicTep KyTim Typ. MyHnaih esrepictepre  JJIEKTP
HHEPreTUKACBHIH OPTAIBIKCHI3AaHABIPY MPOLIECT XKATabl, OJ1 SHEPTUs TUIMILIITT MEH
SHEpPreTUKaHbIH TYPAaKTBUIBIFBl MOCENIEJIEpIH TapaTy >KOHE Tapary Kyhemnepi
oTiepaTopJiapbIHbIH, KOOipek OinmyiHe OaimanwicThl. byn skymbicTa 613 OyOKuelH
JKOHE aKbUIABl KENICIMIIAPTTAp HETI31HIAE OPTaJBIKTAHIABIPhUIMAFAH JHEPTHUS
JKYMECIH eHTI3y YIIH KOJaIbl KoHEe THUIMIII MICIIMIAEPIl aHbIKTay YIIIH Tajjay
KacanuMblI3.

AHHOTAaUMsI: DJICKTPOIHEPTETUUECKAsS OTPACIb, SABISASACH OJHOM U3 0a30BBIX
OTpacyieil IKOHOMUKH, UTPAET BaXKHYIO POJIb B MOJUTHYECKON, SJKOHOMUUECKOU U
colaibHOM cdepax Jrodoro rocyaapcTsa. B Ommkaiiime AecsaTh JET B MUPOBOM
AIEKTPOIHEPTETUUYECKOM  CEKTOpE  TIPSAAYT  CEPhE3HbIE  CTPYKTYpPHbIE U
TEXHOJIOTUYECKUE WU3MEHEHUS, KOTOpBIE OoynyT COIIPOBOXKIATHCS
OecrpeneIECHTHRIMI MHBECTUITUSIMA B Pa3BUTHE TEXHOJIOTUH BO300OHOBIISIEMBIX
WCTOYHUKOB JHEPruM U A(Q(PEKTUBHON TOJUTUKH dHeprocoepexkenus. K takum
M3MEHEHUSIM OTHOCHUTCS MPOLIECC JEUEHTPAN3AUU JIEKTPOIHEPTETUKH, KOTOPOE
00yCIIOBI€HO OO0JIbIIEH OCBEAOMIIEHHOCTBIO O BONPOCAX 3HEProdPPEKTUBHOCTH U
YCTOMYMBOCTA DHEPreTUKU OleparopaMyd CUCTeM IMepeJayd U  CUCTEM
pacnpenenenus. B manHOW paboTe MBI TPUBOAUM aHAIM3 JJisg OMNpeeTeHUs
noaxoasamux U 3GOEKTUBHBIX PEIICHUH Il BHEAPECHUS JELCHTPAIUN30BaHON
HHEPrOCUCTEMBI HA OCHOBE OJIOKYEHH U CMapT KOHTPAKTOB.

Abstract: The electric power industry, being one of the basic branches of the
economy, plays an important role in the political, economic and social spheres of
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any state. In the next ten years, serious structural and technological changes are
coming in the global electricity sector, which will be accompanied by unprecedented
investments in the development of renewable energy technologies and effective
energy conservation policies. Such changes include the process of decentralization
of the electric power industry, which is due to greater awareness of energy efficiency
and energy sustainability issues by operators of transmission and distribution
systems. In this paper, we provide an analysis to determine suitable and effective
solutions for the implementation of a decentralized energy system based on
blockchain and smart contracts.

Keywords: Blockchain, Energy, Smart Contracts, Transaction

Beenenue. B mnepBom mnonyroguu 2021 roma BCEMH SIIEKTPOCTAHIUSIMHU
Pecny6iiuku Kazaxcrtan 6su10 BeipadoTano 57 500 mun kBT4, uto Ha 7% mepBoro
MOJIYTOJusl Tpenpiayero roga. Takod pesyiabTaT ObUl 3aUKCHpPOBAH BO BCEX
perunonax Enunoit sneprocucremsl (EQC) Kazaxcrana. K 2027 rogy oxumaercs
NeUIUT JIEKTPUUECKON MOIIHOCTH C yuyeToM Tpedyemoro odorema B 898 MBT.
[Tpu sTom yxe ceituac B EQC Kazaxcrana nabmogaercs 1eUuiuT peryIupoBOYHON
MOITHOCTH. Bce KitoueBble yUaCTHUKHA CUCTEMBbI, MaJIbl€ U CPETHUE TIPEATPUITHUSA,
IpaXK/1aHe, KOTOPBIE IOJArarTCsl Ha HBIHCIIHUE LEHTPAIN30BAHHBIE PBIHKA U
UHPpaCTpyKTYpy Uisi OOECreYeHUs DHEPTrHUeHl, CTaIKUBAIOTCS C MpoOsieMaMu,
CBSI3aHHBIMHU C YBEJIMUYEHUEM CTOMMOCTH SHEPTHUH, 3aIIUTON SHEProCHAOKEHUS JJIsI
obOecrieueHus JOCTYIA K dEeKTpocHa0)eHuto u Beiopocamu CO2. BenenctBue uero
HEOOXOJMMO TapaHTHPOBATh, YTO JJEKTPUYECKas CHCTEMa MUMEET HEOoOXOIUMBbIE
XapaKTepUCTUKA W YCJIOBHUS, YTOOBI TapaHTUPOBATh €€ HAJEKHOCTh U JaTh
HEOOXOJIMMYIO YBEPEHHOCTh BCEM 3aJIeCTBOBAHHBIM areHTaM. [1o mepe pazButus
KOMIIaHUM TOSIBIIIOTCS HOBBIE YCIYTH, @ TAK)KE HOBBIE YCTAHOBKH, YTO CO3/1a€T
mpoOJeMbl ¢ TOYKH 3pEHUs TMOTPeOJCHUS PHEPruyd W MPOU3BOACTBA. MHOTrHe
MOTPEOUTENH, C PA3BUTUEM M CTAHOBJIEHHEM HOBBIX TEXHOJIOTHI MPOU3BOJICTBA
OPHEPTUU, CO 3HAYUTEIBHBIM  TOBBIIMICHUEM 3(PGEKTUBHOCTH CHUCTEMBI, CTallu
MIPOU3BOAUTEIISIMUA, YTOOBI UMETh OOJIBIITYI0 AaBTOHOMUIO. DTH 3a/1a4 3aCTaBJISIOT
CUCTEMY OBITH OoJiee THOKOH, YTOOBI MPUCIIOCAOIMBATHCS K HOBBIM TOYKAM
noTpeOseHus W TPOU3BOACTBA. biarogapsi HOBBIM TEXHOJOTHSM B OOJAcTH
sHepreTuku U MlHTepHeTa Beleld MOYKHO PEUIuTh ATH MPOOIEMbI U CHOCOOCTBOBATH
BHEJIPCHUIO  JICLICHTPAIIM30BAHHBIX CHUCTEM, KOTOpPbIE MOTYT CIOCOOCTBOBATH
MOBBIIIIEHUIO  YHEPTrod()PEKTUBHOCTH, TOCKOJIbKY OHHM CIOCOOHBI 00ECIEeYUTh
Oe3onacHblii OOMEH JaHHBIMU M WH(pOpMalMell W o00ecnedyuTbh MpPO3PavyHOCTh
npoiiecca, oOecreunBas 0oJiee MMUPOKOE ydacTHUE MOTPEOUTENeH, YTO OTKPhIBAET
HOBBIE BO3MOXKHOCTU JIJIsi OM3HEC-MOeNeid. DHepreTudyeckas JelUeHTpanu3anus
MOXET NPEIJIOKUTh PEIICHHUS JIJIs1 YBEJIMUECHUS CIIPOCA HAa YHEPTHUIO, IOCKOJIBKY OHA
MO3BOJISIET CO3/1aBaTh COOOIIECTBA BO30OHOBIIIEMBIX HCTOYHUKOB YHEPTUHU.

TexHoJiorus 0JI0K4YeHH
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broxueitH MOXHO OTIpeeIUTh KaK COBOKYITHOCTh IU(POBBIX TaHHBIX C 0011IeH
U pacmpeneneHHON 0a30ff JaHHBIX, B KOTOPOM XpPAHUTCS TOCTOSIHHO
paclIMpsAIOIIascs 3aluch TPAH3AKUUMH M MX XPOHOJOTUYECKHH MOPSAJIOK.
TexHonorus O0JOKYEHH MOXKET ITOMOYb B YIIPABICHUH CIOKHBIMU SHEPTOCETSIMU C
IIMPOKHM  PacHpOCTPAaHEHUEM NEPEMEHHOM pacHpeleseHHON TeHepaluu |
THOKMMH pecypcaMu Ha CTOPOHE cIipoca 0oJiee TUIaBHBIM, aBTOMATU3HUPOBAHHBIM
CI0cOO0M C MEHBIIUMHU TPAH3aKIMOHHBIMU H3JEpKKaMH. TeXHOIOTHsI MOMOTaeT
oreparopaMm pacrpeaenureabbix cucreM (DSO) onTuMu3npoBaTh ympaBieHHE
CEThIO, YIpPaBIsAs BCEMH MOAKIIOUYEHHBIMU YCTPOMCTBAMU C  IOMOILBIO
aBTOMATHYECKUX CMAPT-KOHTPAKTOB, 0OecrneunBasi THOKOCTh U lIEHOOOpa30BaHKE B
pexuMe  peambHOTO  BpemMeHM.  biiokueliH  TO3BOJNSIET  MOTPEOUTEINSIM
MOHETU3UPOBATh M30BITOYHYIO DJIEKTPOIHEPTUI0 (HAPUMEDP, TEHEPUPYEMYIO
COJTHEUHbIMHM OaTapesMHM Ha KpbIllax) MyTeM HAJIEKHOW 3alucu JaHHBIX U
oOecrieyeHus: aBTOMAaTUYECKHUX IUIATEKHBIX TPAH3aKIUH C MOMOUIBIO CMAapT-
KOHTPAaKTOB, CO3JaHHBIX Ha Takux miarpopmax, kak Ethereum. Opnum wu3
NpEeUMYyIIeCTB  OJok4yelHa sBisieTcss TOT (akT, YTo OJOKYEHH MOXKET
CEepTUPUIMPOBATH MPOUCXOKACHUE MPOU3ZBEJACHHOW SHEPIrUU, YTO BAXKHO IS
3€JIEHBIX CEPTHU(PUKATOB U ISl YBEPEHHOCTH MOTPEOUTENE B TOM, YTO SHEPIHUs,
KOTOPYIO OHHM TIOKYNalOT, HAa CaMOM JeJe IMOJy4YyeHa M3 BO300OHOBISIEMBIX
VMCTOYHHUKOB 3HEPIUH, YTO OYEHb BAXKHO C COLIMAJIILHOM TOYKH 3PEHHS, MOITOMY
OJIOKYEHH Tak)Ke UMEET 3TO HanboJjiee BBITOIHOE ITpenMyIecTBo [31].

TexHonorus OJIOKYEMH MO3BOJIAET CO3/aTh JIELEHTPAIUZOBAHHYIO CUCTEMY
sHEprocHabxkeHusi, 6osee aemeByo U A3hHEKTUBHYIO, 4YeM TpaauionHas. [lytem
OPSIMOTO MOAKIIOUEHHUS MMOCTABIIMKOB K MOTPEOUTENSIM SHEPTUU dHEpreTHYecKas
CHCTEMa, KaKOW MBI €€ 3HaeM CEerojiHs, OyJeT yIpoIleHa.

HNuTepHer Bewei

[Ipou3BOACTBO PHEPrUM M €€ JOCTaBKa cTajlu 0Oojee YCTOMYMBBIMU TMOCIE
BHeApeHus: IHTepHeTa Benier B 3TOM CEKTOpE. Y CTPOWCTBA, JATYMKHU, IPUBOJIBI U
aHAJIMTUYECKUE MHCTPYMEHTBl ¢ mnoanepxkkor [oT nmaror  omepatuBHYO
MH(OPMAIIMI0O O TEXHUYECKOM OOCITYXUBAaHUM OOOpYAOBaHUS U MOMOTarOT
JVHAMUYHO YyHIpaBiATh akTuBamu. Jlydmee mpumenenue MHTepHera Bemen B
IPOMBIIUICHHOM ~ YOPaBICHUM - YJAJICHHbIH MOHUTOPUHT  00OpYIOBaHUS,
(GYHKUMOHUPYIOIIETO Ha MNPO(UIAKTHUYECKOM OOCITYKMBaHUHU, KOTOPBIA MOKET
OTMPaBIATh MHPOpMANHMIO 00 OOHApYKEHUU HEM3O0C)KHOW OIMMOKH M MOXKET
00eCneunTh 3alUTY OT MOBPEKICHHUM U TPOCTOEB.

bazoByto apxurektypy [oT MOXHO pa3nenuTs Ha TPU YPOBHS: OOBEKTHI, CETh
u npwioxkeHue. Cioii 00bEKTOB coOWpaeT MaHHbIE U3 (U3MUECKOTO MHpa C
NOMOILBIO JTaTYMKOB, BCTPOEHHBIX B 3JJIEKTPOHHBIE YCTPOWCTBA, HAa3bIBAEMBbIE
CEHCOPHBIMU y3JIaMU. DTU yCTPOICTBA BKIIOUAIOT B c€0s1 Ipyrue KOMIOHEHTHI [30-
35], HeoOxonumble JJIsi pabOTHI y371a, TaKUE KaK MPOLEccop, NpUEeMOIepeaaTunK
CBSA3M M MCTOYHUK nuTaHus. CeTeBOM ypOBEHb COEAUHSIET YPOBEHb OOBEKTOB C
YPOBHEM TMPWIOKEHUH, KOTOPbIA OOBIMHO COCTOUT M3 HECKOJBKUX THUIIOB
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KOMMYHUKAIIMOHHBIX ceTed, GOpMUPYIOIINX MHDPACTPYKTYpY IMepeaadyn JaHHbBIX,
UCTIONB3YEMYIO pa3nyHbIMU 00bekTamu [0T. DTOT ypoBeHb Takke oOpabaTbiBaeT
npyrue 3amaun loT, Takhe Kak XpaHEHHE JAaHHBIX M OOJaYHbIE BBIYHUCICHUS.
VYpoBeHb NPHIIOKEHUI NPETOCTABISAET MOJIB30BATENSIM ONPEICICHHbIE YCIYTH Ha
OCHOBE JAaHHBIX, COOpPaHHBIX HAa YpOBHE OOBEKTOB, TAKMX KAaK aBTOMATHU3AIIMS
IIPOLIECCOB, MCIOJb30BAHUE AJTOPUTMOB MHTEIUIEKTYAJIbHOTO aHajdu3a JAHHBIX U
yIpaBJEHUs, a TAKXKe M0JIb30BaTeNbckui nHTEpdeiic yuepes kiueHtoB [oT. BaxHo
OTMETHUTb, YTO MHTErpanus oOOpYyJOBaHUS C JaTYMKaMU TpeOyeT, YTOOBI
NOTPEOUTENN UMENH JEJO C JOMOJHUTEIbHBIMU TEXHOJOTUSIMU, TTPUIIOKECHUSIMHU,
TpeOyromuMHU cOopa JaHHBIX U JOMOJHUTEIBHOW HHTEpIIpETaluu UH(pOpMaluu
[30-35]. baok4eliH MOXKET OBITh JAOMOJHUTCIIEHON TEXHOJIOTHEH, TapaHTHPYOIICH
TaKue CUTyallud W YIY4YIIAIOIICH NOBEAECHUE C TOYKHA 3PEHUS XPAHEHUS U
oe3onacHoctu [30-35]. HHTemnekTyanbHbIE CUETYUKH SIBISIOTCS Ba)KHBIMHU
ycTporictBamu B 3ToM cucteme (cM. Ilpunmoxenwe 7). C nomouisko
WHTEJUIEKTYaJIbHBIX CYETYMKOB MOKHO MOJy4aTh MH(OPMALUIO O MOTPEOIECHUN U
IIPOU3BOJICTBE SHEPTHH 32 KOPOTKUE MPOMEKYTKH BpeMEeHH (Hanpumep, 15 MUHYT).
OTO BaXXHbIE JaHHBIE [JI TOPTrOBBIX IUIOWIAAOK. Bce naHHble mudpyroTcs u
MOMEIIAIOTCS B OJIOKYEHH 7151 1IeTiel cMapT-KOHTpakTa [ 14].

Peanu3anus 0JI0KYeiiHa

B nanHoi1 pabote paccmaTpuBaeTcs yacTHas cetb P2P ¢ y3namu OimokyeiiHa u
pacrpeieIieHHBIMU peecTpaMu, COIepKaMMU HHPOPMAIIMIO O CMAapPT KOHTPAKTaX,
KOTOPbIE UMEIOT JIEJIO C TPAH3aKIUAMHA U OOMEHUBAIOTCS JAHHBIMU MEXKy BCEMU
y4acTHUKaMU. BaykHo oOecnieunTh 6€30MacHOCTh IaHHBIX U KOH(PUACHITNATBHOCTD
Bcex nporneccoB. Kaxxplil KIIMEHT T0JKEH UMETh IKCKIIIO3UBHYIO HIACHTH(PHUKALIUIO
C WICHTU(PHUKATOPOM, KOTOPBIA PACOPOCTPAHSIET W PEILTUIUPYET KOIHUIO
TpaH3aKIMd BCEM OJHOPAHTOBBIM y3JlaM B ceTd Juisi mpoBepku [8]. [ns atoro
JOJDKEH OBITh CO3JIaH MEXAaHM3M KOHCEHCyca. MOKHO  MPUHSATH HECKOJIBKO
MexaHu3MoB. JlokazatenbcTBO paboTel (PoW) MoxeT wucnonb3oBaThes s
obOecrieueHus Hem3MeHHOCTH uHpopMmanuu [8]; ogHako PoW — 3T0 3HEproeMkuit
MEXaHU3M KOHCEHCYCa; CIeI0BATEIbHO, 3TO HE CAMbId MOIXOALIMN BapUaHT IS
uenei sneproaddextuBHoctu [29]. [lnarpopma Ethereum siBisieTcss oguumMm u3
Han0oJIee YacTo UCTI0JIb3YEMBIX AJITOPUTMOB B OOJIACTH SHEPTETUKU U OCHOBAHA Ha
koHuenuuu Proof of Stake (PoS), koropast He TpeOyeT 00JBIIMX BEIYMCIUTEIBHBIX
MOIIHOCTEH JJisi pelIeHus NpoOJieMbl — CO3JaHUS HOBOTO OJIOKa M yCIOBHS
BO3HArpa)/JICHUs JIydlle JJIsl MHBeCTUIUi B ceTh. C TOUKH 3peHusi 0€30MacHOCTH
aTaka MOXKET OBbITh OYEHb CJIOKHOM, TaK KaK OHa HYXKIAeTCs B TMOJICPIKKE
oonbmmHcTBa [20]. B Mexanusme koHceHcyca PoS BeiOupaercs y3ein, KOTOpPbIH
UMEET MpaBO CO37aTh HOBBIM OJIOK, M ISl 3TOTO OH JOJKEH MMETh MHTEpEC B
TpaH3aKIINK, HA3bIBAEMbII «CTABKOI», TAKON KaK cama BUPTyallbHas BaJlOTa. DTOT
MpoLIeCcC, OJIHAKO, MOXKET MUMETh HEKOTOpble OrpaHUYEHHs, MOCKOJIBbKY Y3ell,
JEMOHCTPUPYIOIINH, YTO Y HETO OOJIbIIE CTABOK, Yallle BCEro OyAeT UMETh MpPaBo
co3gaBaTh HOBbIE OJIOKH. UTOOBI JE€MOKpaTU3UPOBATh ATOT MPOLECC, CYIIECTBYIOT
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m1atgopMbl,  TpeOyroume ayTeHTU(QUKALUU U  Pa3pellieHud, a Takxke
3aTPpyJHSAIONIME W3MEHEHHE 3HaueHud  ux crtaBok [41]. Jpyroit mMexaHusm
koHceHcyca, Hyperledger Fabric, wucnomssyer KOHCEHCYC BHW3aHTHHUCKOU
otkazoyctoiunBocTd (BFT), KOTOpBIA MOAXOAMUT JUIsl NPEANPUATHA U YACTHBIX
CeTel W rapaHTUPYET JOMOJHUTEIIbHBIM KOHTPOJIb HAJl TPaH3AKUUSIMU, JTYUIIYIO
MPOU3BOJIUTEIIBHOCTh U MacIITabOupyemMocTs [32].

JUist peanM3anuu Impolecca Mbl NPEIJIOKUIM  HCIOJIb30BATh CTPYKTYPY
Hyperledger Fabric, miargopmy ¢ OTKPBITBIM HCXOJTHBIM KOJIOM, KOTOPYIO MOYKHO
ucrnosb3oBaTh st P2P-toproBmu. OH uMeeT MOAYJIBHYIO  apXHUTEKTypy U
CUMTAETCSI XOPOIIEeH MPOU3BOJUTEIHHOCTHIO C O0JIBIION €MKOCTBIO JIJIsl BKIIOUEHUS
Pa3IMYHBIX MOJYJIEH, MOBBIIIAIOIIUX KOH(PUACHIIMATBHOCTh U mudpoBanue [35].
Hyperledger Fabric cuutaercs Oonee TruOkuM U Oojiee TOAXOIANIAM IS
pa3pabOTKU YaCTHBIX CETEH M aJanTUPOBAHHBIM JUISI KOHKPETHBIX HYXI, YeM
cuctembl Ha ocHOBe Ethereum, kak npencraBieHo B Tabnuie 10, a UMeHHO,
KoJimuecTBO Tpan3akiui B cekyHay (TPS), paspemennoe B Hyperledger Fabric,
HamHoTO BbIE, 10 3500 TIIC. Eme oqHUM Ba’KHBIM aCTIEKTOM SIBJISIETCS CTPYKTYPA,
UCIOJIb3yeMasi ISl peain3alii CMapT-KOHTPAKTOB.

B ctpykrype Hyperledger MokHO MCIIOJIB30BaTh HECKOJIBKO SI3BIKOB, & TaK¥Ke
B Ethereum Solidity, koTopslii siBiIIeTcS 0COOBIM OOBEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM JIJIS1 peain3allii CMapT-KOHTPAKTOB.

brokueitn OyieT HCHOIB30BAThCSI B KAUe€CTBE OyXTalT€pPCKONW KHUTH, 0a3bl
JAHHBIX DHEPreTUYECKUX  TPaH3aKIUA M B KAauyeCTBE CHUCTEMBI YIMPaBIICHUS,
UCITIOJIB3YIOIIEeH MH(MOPMAITMIO OT MHTEIUIEKTyalIbHBIX cYeTunuKoB [26]. Ha ocHOBe
OJIOKYEHH-PEIICHN MOKHO CO3/1aTh aJIEKBaTHYIO CUCTEMY pearupoBaHus Ha CIIPOC,
KOTOpas MpejyiaraeT CHpaBeIMBYIO IaTHOPMY TSl MOTPEOUTENEH ISl TOPTOBIIN
sHepruen. BaxHO OTMETHTh, YTO OJOKYEHH-CETHM MOKHO pa3leuTh Ha TpU
KaTeropuu: oOIeIOCTYIMHbIE, KOHCOPIIMYMHBIE M YaCTHBIC. B MyOJIMUHBIX CEeTsIX BCe
YYaCTHUKU MOTYT YUTaTh WM MHUCAaTh B OJIOKYEHHE, a TakKe ydacTBOBAaTh B
poLEIype KOHCEHCyca, B CETAX KOHCOpLUMyMa NpoLeaypa KOHCEHcyca
KOHTPOJIUPYETCS] TPEABAPUTEIBLHO BBHIOpAaHHBIMU Yy3JIaMH, a B YaCTHBIX CETAX
aBTOPHU3AIUSl OCYIIECTBIISIETCS OJHUM CYOBEKTOM. DTH pa3HbIE MOJIXOAbl UMEIOT
pa3Hble CTEMEeHM O€30MaCHOCTU, TMOJIEpPKUBAaeMble  KpUNTOrpadhuueCKuMU
TOKEHaMH, YTOOBI rapaHTUPOBATh KAYECTBO JIAHHBIX U MPOBEPKY B CETU OJIOKUEHHA
[31].

Nudopmanus, kotopas TeueT mo OyokueilHy, Oyner 3amyckaTb YCIOBHS,
YCTaHOBJICHHBIE B CMapT-KOHTPAKTaX, M KaXIbId y3enl OyJeT UMEeTh KOIHIO
peectpa. OTO MOMOXET MOBBICUTH JOBEPUE M MPO3PAYHOCTH IMpoliecca 3a CUeT
uH(pOpMaIuK, JOCTYITHOW B Pa3HBIX MECTax, M rapaHTHUPOBATh, YTO DHEPIHUS HE
npojaeTcss B JBYX JK3eMiuiapax [26]. EcTp Takke HEKOTOpbIE OrpaHUYEHUS,
KOTOpble HEOOXOAUMO  COONIOJaTh, a MMEHHO XpaHEHWE JIaHHBIX U
MacIITadupyeMocTh. Pa3zmep 1eMmoYky MOCTOSIHHO YBEIMYMBACTCS, TaK KaK H3-3a
HEU3MEHHOCTH TPaH3aKIMHU, CBA3aHHBIE CO CMapT-KOHTPAKTaMU, HE MOTYT OBITh
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ycTpaHeHbl. B 3TOoM cMmbiciie HeoOxoaumMo 3HaTh pasmep xpanuiumia [37]. IoT
HY>KJA€TCsI B CPEJICTBAX CBSI3H, a TAKXKE MPOU3BOAUT OOJIBIIOE KOJTUIECTBO TaHHBIX
B peasibHOM BpeMmeHU. C yBeIMUEHHUEM CETH B PA3NUUYHBIX 00JacTsx Tpelyercs
OoJibllle  pecypcoB, H CHCTEMa JOJDKHA 00JIaaTh  XapaKTEepPUCTUKAMU,
MO3BOJIAIOIIMMU BKJIIOYATh OOJIBIIE JAHHBIX U IIPU 3TOM OBITh CIOCOOHO# padoTaTh.
Eme ogHiM Ba)XHBIM aCIEKTOM SIBJISETCS aHOHUMHOCTh M KOH(PHICHIUATHHOCTh
NaHHBIX. BaxXHO HalWyme MEXaHW3MOB AayTeHTU(UKAIMA W aBTOPU3AIINM.
Hyperledger Fabric rapantupyer 3TOT acnekT, Korjaa nHpopMaius yrnpaBisieTcs: B
COOTBETCTBHHM C PA3IMYHBIMU YPOBHSIMU pa3penieHuid. Hale:KHOCTh Takke Ba)KHA,;
TpaH3aKIMU TOJIaraloTcs Ha JaHHBIE JATYMKOB U cucteMbl EMS, U noikHa ObITH
oOecrieyeHa BO3MOXHOCTh OTCISKHBaHUSI MH(opmanuu. Eciu nonb3oBaTenn He
JOBEPSIIOT MH(OpMAIMU, TO BHEAPUTH TAaKyH) CUCTEMY HEBO3MOXHO. JlaTumku
Kaxzaoro mnpubopa u oOopyaoBaHus oOMeHMBaroTCs AaHHbIMM ¢ EMS, a
WHTEJUIEKTYaJIbHbIE CUETYMKHA TAaK)KE CBS3bIBAIOTCS C CHUCTEMOM YIpPAaBIICHUS.
Kax1p1il yac Ha OCHOBE aJITOPUTMOB MPOTHO3UPOBAHMUS, TAKUX Kak Prophet, MoxxHO
OTIPABIIATH TPOTHO3bI CTABOK HA YPOBHE MPOU3BOJICTBA U NMOTPEOIEHUs. 3aTeM 3Ta
uH(pOpMAaIUs COXPAHAETCA B CMapT-KOHTPAaKTaXx.

CMapT-KOHTPAKTHI NPEICTABISIOT COO0I CAMOUCTIONHAEMBINA KOJT U COAEpPKAT
Ha0Op MpaBwiI, KOTOPBIM HEOOXOJIMMO CIEA0BaTh, YTOOBI TPAH3AKIIMS COCTOSIIACK.
OHu conepkaT yCJIOBUSI aBTOMAaTHYECKOW HACTPOMKH JUIsl 3ampoca U OTBETa, a
Takke MHPOpMaIUIo 00 IHEPreTHUECKUX NpoPuisiX U paboTe KaKIoro aoma U
IPOU3BOACTBEHHON cucTeMbl. OHU Takxke cojaepKaT HH(OpMalMio O 3asiBKax,
LIEHOBBIX KOMIIOHEHTaX, TOPIYEeMbIX U JOCTYMHBIX KOJWYECTBAX, HHPOPMAIUIO O
pbiHKe M cucteMax [23]. OHM TakXe coaepkaT APYryl0 COOTBETCTBYIOIIYIO
uHpOpPMAIIMIO, TAKYI0 KaK CPOK JEHCTBHUS KOHTPAKTa, OrPAaHUYEHHUS MOIIHOCTH,
KOJIMYECTBO Pa3pelIeHHBIX TPAaH3aKIUNA, CTUMYJIBI 1 MeXaHU3Mbl paboTel CMapT-
KOHTPAaKTOB, KOTOpBIE SIBJIIOTCS 4YacThl0 Koja OJIOKYEHHAa M CHOCOOCTBYIOT
MPO3PAYHOCTH BCETO Mpoliecca U He TPeOYIOT uisl padOoThl LIEHTPAIbHOTO OpraHa.
Kax1p1i1 00bEKT UMEET UECHTU(DUKATOP, U Ka)KJash YCTaHOBKA SABJISETCS Y3JIOM B
ceTd. CMapT-KOHTPAKTHI BBITIOJHSAIOTCS HA KaXJI0M Y3JIe aBTOMATHYECKH HA OCHOBE
paHee 3a/JaHHbIX YCIIOBUW U paboTaloT 4Yepe3 BUPTYyaIbHYIO MAIIMHY C OJIOKYEHOM
B KayecTBE pacnpeaereHHOW BuUpTyalibHOM wmamuHbl [30].  OCHOBHBIMHU
onepaluusMH CMapT-KOHTPAKTa SBISIIOTCA BBIIOJIHEHHE YacTeld ajaropurMma
OmokueiiHa, oOMeH WH(poOpManue BHYTpU OJIOKYEHHA C APYTHUMH y3JIaMU |
pa3pellieHre APYTUM y3j1aM BBIIOJIHATh CIEAYIOUIyIo onepanuto [35].

CMapT-KOHTPAaKThl TMO3BOJISIIOT TOKYINaTh WIM MPOAAaBaThb HHEPIUI0 U
OCYLIECTBJIATh KOHTPOJb BCEX TpaH3akUui. Bce muaTexHble MPOLIECCHl MEXIY
IPOU3BOAUTENSIMHU, MOTPEOUTENSIMU U MaruCTPaJbHOM CEThIO MPOUCXOASAT 4Yepes3
9TH KOHTPAKThl. BaXHO cmOcOOCTBOBaTh B3aUMOACHCTBUIO M YYaCTHIO
MPOU3BOAMTENIEH M TOTpeOuTeneil, 4To0bl MMETh MaKCHUMAJIbHOE KOJIMYECTBO
npeanoxkenut [12] wu, cremoBaTenbHO, MAKCUMHU3UPOBATH  BBIFOABI  JJIA
MPOU3BOAUTEIIEH U IOTPEOUTENEH.
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Cnenyromuii  KojJ HamucaH ¢  Hcmosib3oBaHueMm  Solidity - sA3bIka
MIPOTrPaAaMMHUPOBAHMS, HMCIOJIB3YEMOT0 JJIsi KOJWPOBAHUS CMapT-KOHTPAKTOB Ha
miatdopme Ethereum. Cmapt-koHTpakT trade.sol mo3BossieT co3maBarh opaepa Ha
MOKYTIKY/TIPOJIaXy U PErHUCTPUPOBAThH UX B 001Ieil kuure 6mokuerina. Kpome Toro,
TOT CMapT-KOHTPAKT TpeOyeT Jpyroro CMapT-KOHTpaKTa TOJ Ha3BaHUEM
Registeredusers.sol, KOTOpBII peryaupyeT pPEeTrUCTPANHNIO0 CMApPT-CUECTIYMKOB IS
MOTPEOUTENCH, KENTAOIINX yJ4acTBOBaTh B MPOTPAMME, W BBIIEISCT aapec s
Ka)XJI0T0 CMapT-CYCTUNKA.

OYHKIIMOHAIBHOCT MOJCIHM M pa3IUYHbIE dTambl MpoIecca MOXKHO
PE3IOMHUPOBATH CIEAYIONTIM 00pa3oM:

— COop maHHBIX oOecrieumBaeTcsi ycTpoiicTBamu 10T, MOAKIIOUEHHBIMH K
CMapT-CUYCTUHKAM.

— CMapT-KOHTPAKThl aBTOHOMHO YIPAaBIAIOT 00pabOTKOW U XpaHEHUEM
JTAHHBIX B CETH OJIOKYECHH.

— TpaH3akuu MEXITy MpoAaBIaM{ W TPECISIOBATEISIMU OCYIIECTBISIFOTCS
MIPAKTUIECKH B PEKUME PEATHHOTO BPEMEHH C UCTIOJIb30BAaHUEM CMapT KOHTPAKTOB
¥ yepe3 camo mpuiioxeHue Dapp.

— JlaHHBIC 3aMUCHIBAIOTCS M MUGPYIOTCS C UCIIOIB30BaHUEM KpUIITOTpadum,
YTO TapaHTHPYET UX HEU3MEHHOCTD U MOJTMHHOCTb.

— CMapT-KOHTPAKThl aBTOMATH3UPYIOT U 00ECTICUNBAIOT MPABIIIBHOE BBITIOJTHEHUE
BCeX (DYHKITMI CUCTEMBI, T. €. BHICTABJICHUE CUETOB, TOPTOBJIIO U OTYETHOCTH, O€3
pHUCKa 4eJI0BEUYECKOM OITMOKH.

Pragma solidity »«0.4.22 <16 1);

import ./ Registeredusers.sol”

contract trading is Registeredusers |
struct SellOrder
address seller
w32 pirscy,
winitd enengy

wintd tinestamp

struct BayOrder |
address seller
wint32 price
winttd energy;
address meter Address,

FINtHS fimestamp

sddress public utilityreg = (NV205A AL AN DO DTN EDI IR 108 B2 5e7;

SellOvderd] public sellOrders;
BuyOwder| | pubdic buyOxders;
meterAddress: mAddness,

timastamip: abimestamg
114
else |

reviert] )
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der]] public sellerEnergy

address => uint) public sellindex:

3 gladdress => uind) public buyindex;

event sellEvent{address indexed seller, uint32 indexed price, uint6d energy);

event buyEvent{address indexed seller, uint32 price, uintéd energy, address meter Address)

function sellEnergy{uint32 aprice, uinttd aenergy, uintéd atimestamp) only Registered Users public

uint idx = sellindex|msg.sender|
sellOrders push(SelfOvder
seller: msg. sender,
"'lx ¢ aprice,
CIETRY: ACTICTRY
bmestamgp: atimestamp
0

emit sellEvent(seliOrders|idx] seller, sellOrders(idx ] price, sellOrders|idx|.energy);

fumction buy Enengiadidness aselber, wint32 aprice, uinséd scrwrgy, sddnmss mAddros, uinséd

atimestamp) ondy

cred Users public |

uint idx « sellindex|:

roequEne (D0 = idx)

i ((seDOnders Jength > ulx) & (oeldOnders|idx | seller == aseller))
reqquinedsellOrdersfidx | pricy aprrice)

bayindex]msg sender] <« buyOrders length;

baryOrdens pushy BuyOrder

mweter Address mAddness,
tmestamp: atinwestamp
1

et buy Event{aseiler, apoice, acnergy, mAddress),

requare(buyOrders]idx] seller utilityreg

weller Erwry o BuyOrdes(|

Buenpenue Blockchain u «cMapT» KOHTpakToOB B cepe 3IEKTPOIHEPTETUKU
CYLIECTBEHHBIM  00pa3oM  MOJEPHU3ZUPYET MPABOOTHOIIEHHUS MEXAY €ro
YYaCTHUKAMHU.

3akiouenue. OnekrpocHabxkenue Tpedyer coOmogenuss HIIA u T'OCT,
KOTOPBIE 3aBUCAT OT KAXKJIOM CTpaHbl, IOATOMY TPYIHO HAaWTHU MOJENb, KOTOPYIO
MO’KHO peajn30BaTh 0e3 COOJII0/IEHUsI ONPEEIIEHHBIX 0COOCHHOCTEH, axe 3Ha,
4YTO HAMEpPEHUE COCTOMT B TOM, YTOOBI MEPEUTH OT LIEHTPATU30BAHHOW MOJEIU
IIPOM3BOICTBA U MOTPEOJICHUS JIEKTPOIHEPTUH K ACLIEHTPAIN30BaHHON Mozenu. B
AIIEKTPUYECKON CETH C MPOMBIIIJICHHBIMU WJIM HEXXUIIBIMU MTOTPEOUTENSIMU C OoJiee
KPYIHBIMH ~ YCTAaHOBKAMHM  pPE3€PBHUPOBAHHE B HSHEPrOCHAOKEHUM  JIOJKHO
oOecrieuynuBaTbcs OOIIEH 3JIeKTpUuueckor cerbto. Kpome Toro, Ha OONBIIMHCTBE
PBIHKOB 3JIEKTPOIHEPTUU YCTAHOBJIEHHOE MPOU3BOJCTBO DJEKTPUUYECKON CETH
TaKXKe JI0JDKHO OBITh JOJDKHBIM 00pa30M pa3pellieHo JUIEH3UPYIOIIUM OpPraHoM U
B TECHOM COTPYIHHMYECTBE C ONEPATOpPOM pacipeaenurenabHoil cucremsl (DSO),
4yTOOBI TapaHTHUPOBATh, YTO OOIIECTBEHHAsI 3JEKTPUYECKas CETh CIOCOOHA HE
TOJILKO TMOTJIOTUTH JI00ONW W30BITOK TNPOM3BOACTBA DSHEPTUH, HO TaKXKe
rapaHTHPOBATh YHEProCHAOKEHHE MTOTpeOUTENEH B IF000E BpeMs.

C nyOnukanmeit B EBpore HOBOro 3aKOHONATENHCTBA, OCHOBAHHOTO Ha
HEJABHUX €BPOIEUCKUX AMPEKTHUBAX IO SHEPreTHKe, B OOJBIIMHCTBE rOCYAapCTB
YJICHOB MOSIBUJIACH BO3MOXKHOCTh PEaJIn30BaTh MUJIOTHBIE TPOEKTHI U1l COOOIIECTB
BO300HOBJISIEMBIX UICTOYHUKOB SHEPTUHU, U HEKOTOPBIE U3 HUX YXKE PpPeaTu3yloTCs
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JUIsL  TECTUPOBAHMS W OLUEHKM pa3iuuHblXx Meropoioruid. Ha ocHoBe
PAaCCMOTPEHHBIX CTaTel TakKe YJajJoCch YOEAUTHCS, YTO BO BCEM MHUPE MHOTHE
MIPOCKTHI PEATTU3YIOTCS C YCIIEITHBIME PE3yJIbTaTaMHU, C TTOBBIMICHHBIM BBIMTPHIIIEM
B CHIDKCHHH dHepro3aTpat. C moMoIIbsIo 3Toi nHPOpMaIii MOXHO YOEIUTHCS, 9TO
TEXHOJIOTHH TOTOBBI, HO B HEKOTOPBIX CTPAHAX BCE €IIIe CYIIECTBYIOT FOPUIUICCKUC
Oapbephl, KOTOPHIE HEOOXOIUMO YCTPAaHUTh, YTOOBI UMETh BO3MOYXHOCTH BHEIIPSThH
OTH THUIIBI JJIEKTPOIHEpPreTHYecKnx cucteM. (OCBETOMICHHOCTh MOTpeOHuTenei
TaK)Ke JIOJDKHA OBITh YACThIO 3TOTO IMPOIIECCa; €CIIA JOMOBIAEIbIBI HE 3aXOTAT
y4acTBOBaTh, pEaJIU30BaTh 3TU MOJIENU OYJI€T HEBO3MOXKHO.

B cBsi3u ¢ 3TMM B JaHHOM paboTe mpejiaraercsi MoJeib 3JIEKTPUUECKOU
HPHEPrOCUCTEMBI U CETU OJIOKYEHH, KOTOpas OTBEYAET OOJIBIIMHCTBY YCTAaHOBOK
COOCTBEHHOI'O0 TMOTPEOJICHUSI C COOTBETCTBYIOIIMMU pa3MEpaMH, TMO3BOJISS
peructpupoBath 10 3500 TpaH3aKIMil B CEKYHIY M TpeOyeT HAJIUYUsi TOPTOBOTO
MEXaHU3Ma, YTO MO3BOJIICT HHTETPUPOBATH IPOU3BOAUTENICH U TIOTPEOUTENICH, TEM
CaMbIM ypaBHOBEIIMBAs CIPOC MW TMPEHIOKCHUE JICKTPOIHEPTHH. bIIoKYeiH
pEIIeHHE Tak)Ke MPEAYyCMAaTPUBACT HATMYNE HHTEIUICKTYJIbHBIX CYETUNKOB BO BCEX
YCTaHOBKaxX, JAaTYAKOB B OOOPYIOBaHMM H JaKE CHCTEM YIIPaBICHUS
DHEPrONOTPEOICHHSI, KOTOPhIE MOTYT IepeaaBaTh HHHOPMAIIHIO O MMOTPEOICHUN H
MIPOU3BOJICTBE B TOPTOBYIO CUCTEMY B PEXKUME peaabHOro BpeMeHu. Dopmanm3aus
OTHONICHUN MEXKIy Pa3IUIHBIMA CYOBEKTaMH JOJDKHA OCYIIECTBISATHCS 4Yepes
CMapT-KOHTPAKThI, KOTOPbIE JOJDKHBI OBITh JIOJDKHBIM — 00pa3oM pa3pelieHbl
BJIAJICNIbIIAMH KaXI0M CUCTEMbI TPOU3BOJCTBA DHEPTUH, & TAKXKE MOTPEOUTEISIMHU.
VYcnoBust paboTel OJ0KUYeliHa, Takue Kak oOs3atenbHas «IDgrid», mo3Bossromias
UACHTUGUIIMPOBATh  IMOJb30BaTENel, OOECreYnBalOT CHUCTEME JOBepue U
6e3omacHOCTh. COOTBETCTBUE MEXKIY CIIPOCOM U MPEIIOKEHUEM YHEPTUN JTOJKHO
OCYIIECTBJIATBCA B J000€ BpeMs CYTOK, YTO OOECHEeUYMBACT HaJICKAILYIO
ONITHUMH3AITNIO0 Pa0OTHI YHEPTOCUCTEMBI.

MacmTabupyemMocTh 0JI0KYECHHA MOXKHO MTPEB30UTH, IPUMEHSS 3TOT TOIXOT K
JIOKaJBHBIM COOOIIECTBAM TaKOTO pa3Mepa, YTOOBI CYIIECTBYIONINE MEXaHHU3MBI
KOHCEHCyca OJiokueitHa Moryiu ObITh 3P(HEKTUBHO 00pabOTaHbl B MOAXOJSAIIEE
BpEMHI.
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AnHoTamusi. C OBICTpBIM HapacTaHWEM MPUCYTCTBUS KOMIIBIOTEPHBIX
TEXHOJIOTU B TOBCEHEBHOW >KU3HU YEJIOBEKa, B COBPEMEHHOM MHUpPE BCTaET
BOIIpoc LU(POBOIl O€30MacHOCTU. 3a MOCIEIHUE TOAbl B KAueCTBE HAJEHKHOTO
METO/1a XpaHEeHHUsI JaHHBIX U UX IHU(POBaHUS HAOUPAET NOMYIIPHOCTh TEXHOJIOTUS
“bnokyeitH”. OOHUM U3 1ENEeCO00pa3HbIX YCJIOBHI HCIONB30BaHUS JAaHHOU
TEXHOJOTMH MOXXET MOCIYKUTh CO3/IaHHE OMONAcIOpPTOB HOBOT'O IOKOJIEHUS C
UCIOJIb30BAaHUEM METOJIa T€HETHYECKOM aakTuiockonuu. B cratbe naH 0030p
texHosorun “brokueitH” ¢ pazbopom ee mpemyiectB. OnucaHbl COBPEMEHHbIE
METO/bl BEpU(PHUKALUU TI0JIb30BATEIIbCKUX JaHHBIX. Pa3paboTaHa KOHIIETIIUS
WCITOJIB30BAHUS TEXHOJOTUH “BiloKUeliH” 1 MeTOoja TECHETUYECKON JaKTHIIOCKOIIUU
B OHMomacrnoprax HOBOrO MOKOJEHUS. JlaHbl ONMCaHus BO3MOXKHBIX NPEUMYLIECTB
WCIIOJIb30BaHUsI OMOMAcnopTOB B PAa3IMYHBIX OTPACISIX JKU3HEAESITEIIbHOCTH
YeJI0BeKa.

Annotation. With the rapid increase in the presence of computer technology
in the daily life of a person, the question of digital security arises in the modern
world. In recent years, «Blockchain» technology has been gaining popularity as a
reliable method of storing data and encrypting it. One of the appropriate conditions
for the use of this technology may be the creation of a new generation of biopassports
using the method of genetic fingerprinting. The article provides an overview of the
«Blockchainy» technology with an analysis of its advantages. Modern methods of
user data verification are described. The concept of using «Blockchain» technology
and the method of genetic fingerprinting in new-generation biological passports has
been developed. Descriptions of possible advantages of using bio-passports in
various branches of human activity are given.

KiawueBble cjaoBa: OJIOKYCIiH, rE€HETUYECKas JTAKTUJITOCKOTIHS,
uaeHTUUKAIIMS, BepuduKanus, K1OepOe30nacHOCTb, uudpoBoe
3[paBOOXpaHeHuEe, IM(PPOBaAsT KPUMUHAITUCTUKA.

Keywords: blockchain, genetic fingerprinting, identification, verification,
cybersecurity, digital healthcare, digital forensics.

1. BBeneHnme.
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3a nocnenaue 20 JIeT KOMIOBIOTEPHbIE HAYKH YIUIM JAJIEKO BIIEPEN, a IUIOAbI
MHOTOYMCIICHHBIX  MCCJIEAOBAaHMA B  JaHHOM  OTpacid  OPUMEHSIOTCS
CHUCTEMATHUYECKU BO BCEX OTPACISX SKOHOMUKH. He CMOTpsi Ha OrpOMHBIN TTPOTpecc
MHOTHE MpPOOJIEMBI OCTAIOTCS MPEKHUMH, HO TpeOys Bce Oojiee COBPEMEHHBIE
TeXHOJornyeckue peumreHus. OMHOW W3 TaKUX MPOOJEeM Ha CETrOJHAIIHHUI JIeHb
ocTtaercs HWH(POPMAIMOHHAS OE€30MacHOCTh B CETH M BOMPOCHI HAIMOHAILHOU
0€30MacHOCTH.

C KaxIpIM rofoM B Mupe (UKCHUPYETCS YBEIMYUBAIOIIEECS KOJIUYECTBO
KrOepaTak ¢ IeIbI0 MOXHUIIEHUS MMOJIb30BaTeIbCKUX JaHHbIX. 3a 2018-2020 rox B
Pecny6iiuke Kazaxcran Obuto 3apeructpupoBaHo Oojee 11 MUIIMOHOB ciiydyaeB
yTE€UKU NEPCOHANbHBIX AaHHbIX [ 1]. B coceqneii Poccuiickoit deaepanuu TOILKO 3a
2022 roa B OTKpBITHIA AocTyn nonaio 304 MUIJIMOHA CTPOK MOJIb30BATEIbCKHUX
JIAHHBIX Pa3JIMYHBIX POCCUICKUX CEPBUCOB, B KOTOPBIX €CTh, KAK Ka3aXCTaHCKUE U
pOCCUICKHE T0JIb30BATENM, TaK U MOJIb30BATENIM CTPaH OJIMKAMIIEro 3apyoexbs
[2]. [aHHBIE TIONaBIIME B PYKH 3JI0YMBIIIJIEHHHKAM JAlOT BO3MOXHOCTBH JJIS
COBEPIICHUS Pa3IMYHbIX MPECTYIJICHUI, HAYMHASI OT MAHUITYJTUPOBAHUS JIIOJIBMU C
MCIIOJIB30BaHUEM COIMATIbHBIX CETEH, BIUIOTH J0 B3ATHUSI KPEIUTOB HA MOACTaBHOE
JIUIIO ¥ HE3aKOHHOE MePeCceUeHUe rPaHHull.

B oOmactu 06e30macHOCTH BCTalOT JBa BOMPOCa, TAKUX Kak Oe30macHoe
XpaHEHHUE JJaHHBIX T0JIb30BaTeNIe U HeMo IeTbHAasI BepudUKaIys TaHHBIX.

Leablo HanMCcaHUs CTAThU ABJISIETCS 0030p METO/1a MU(PPOBAHUS U XPAHEHUS
JMaHHBIX “brokuediH” W BepuUKAIMKU MOJIH30BATENS MOCPEICTBOM TEXHOJIOTUU
TeHETHYECKOM JAKTUIIOCKOIIMH JIJISI CO3/IaHUSI CBEPX3AITUIIICHHBIX OMOMETPUYECKUX
MacropTOB HOBOT'O MOKOJICHHUS.

2. O030p TexHoJsorum “biokueiin”

HaubGonee mepcreKTUBHOW TEXHOJIOTHEH MPUMEHSIEMOW i XpaHEHUs U
mppoBaHUS JAHHBIX HA CETOAHSIIHUNA IEHb ABJIAETCS TEXHOIOTHS “Brokueitn’.

briokueiitH — 93TO JAelEHTpaIu30BaHHAs TEXHOJIOTUS pacHpeaeieHHOTO
peecTpa, KOTopas 3aliChIBAET TPaH3AKIIUKU O0€30MacHBIM U MIPO3PAUYHBIM 00pa3oM.
JlaHHast TEXHOJIOTHUS UCTIOJIB3YET KpunTorpaduro s 00ecreueHns HeU3MEHHOCTH
3amucaHHbIX JaHHBIX. K npenmyiecTBaM OJ10KYEHH OTHOCST:

1. leuentpanuzaius: ycTpaHseT HEOOXOJMMOCTh B LIEHTPAJIBHOM OpTaHe,
nenasi cuctemy 0oliee 0€30acHOM M YCTOMUMBOM K B3JIOMY.

2. bezonacHocTh: TpaH3akimu 3alUIIEHB ¢ TTOMOIIBIO KPUNITOTpadhUIECKIX
QITOPUTMOB M 3aIlMCHIBAIOTCA HA HECKOJIbKO YCTPOMCTB, 4YTO YpPE3BBIYAIHO
3aTPYJHSET B3JIOM WM MOBPEXICHUE CUCTEMBI.

3. [Ipo3pavyHoCcTh: BCE CTOPOHBI HMMEIOT JOCTYNl K OJHOW W TOW XKe
nH(OpMAIUH, YTO TIOBBIIIAET MPO3PAYHOCTh U JJOBEPHE.

4. HemzMeHsieMOCTh: Tiociie J0OaBIeHHs 0JIOKA B IIETIOYKY COJEpIKAIIHecs B
HEM JaHHbIE HE MOTYT OBITh U3BMEHEHBI, YTO TAPAHTUPYET MOCTOSIHCTBO 3aIUCei 1
3aIUTY OT HECAHKIIMOHUPOBAHHOIO JIOCTYTIA.
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5. Db (DHEeKTUBHOCTD: ONTUMU3UPYET MPOLECCHI, COKpaIlasi BpeMs U CTOUMOCTh
TpaH3aKLUil U yCTpaHssl HEOOXOAUMOCTb B MOCPETHHUKAX.

OnucaB MpeMMyIIEeCTBa TEXHOJOTHH MOXXHO CMEIO MPEANOI0KUTh, UTO €€
IPUMEHEHUE BO3MOXHO B OOJACTH CO3JAaHMUsSI BBICOKO 3aLIUILECHHBIX MAaclOpTOB,
KOTOPBIE MPAKTUYECKU HCKIIOYAIOT BO3MOXKHOCTh MOAAENbIBaHuA. OgHAKO Jaxe
TEOPETUUECKH MPENOIO0KUB, YTO 3JIIOYMBIIIJICHHUK CMOXET KaKUM-I100 00pa3om
3aBNAJIeTh MACIOPTOM WM TMOJAJENaTh JaHHBIE BCTA€T BOMPOC BepUPUKALUU
MOJIb30BATENbCKUX JTAHHBIX.

Ha ceronHsmHuil 1eHb CaMbIM MEPEIOBBIM U PACIPOCTPAHEHHBIM METOJO0M
BepU(DUKAIUU SBISETCS OMOMETPUUECKUIA.

3. O030p MeTO1a OMOMETPUUYECKOI BepH(pUKAINH.

buomMerpuueckas Bepudukainys — 3TO MPOIECC UCTOIb30BaHUS YHUKATbHBIX
(U3NYECKUX WU MOBEJCHUYECKUX XapaKTEPUCTUK IS UJICHTU(PUKALUU YETOBEKa.
Hauunnas ¢ 2002 roxa 188 cTpan Mupa COrjiacCHJIMCh UCIOJIb30BaTh OUOMETPUIO B
KaueCTBE OCHOBHOM TEXHOJOTMM BepupuKanuu nacnoptoB. K coBpeMeHHBIM
MeTo/1aM OMOMETPUUYECKON Bepru(PUKAUU OTHOCATCS:

1. Pacrio3HaBaHMEe OTHEYATKOB MaJbLIEB: OJHA U3 HauOoJiee IIHPOKO
UCIIOJIb3yeMbIX (OpM OHMOMETPUYECKOW MPOBEPKU, ITOT METOJ HCIOIb3YET
YHUKaJIbHbIE 00pa31bl OTIIEYaTKOB NaJIbIEB YEIOBEKA I UX UICHTU(PUKALINH.

2. Pacmio3naBaHue JTUIL: 5TOT METO]] UCIIOJIb3YET YHUKAIBHBIE XapaKTEPUCTUKU
JUIA YeJI0OBeKa, TaKhe Kak opma U KOHTYPHI, ISl UX USHTU(UKAIIH.

3. PacriozHaBaHue paayXHOW OO0OJOYKM IJa3a: JaHHBIH METOJ HMCHOJb3YET
YHUKAJIbHBIE Y30PbI pay>KHON 000JIOUKH TJIa3a YeIoBeKa JIsl X UCHTU(DUKAIUY.

4. Pacrio3HaBaHuEe TroJjioca: B 3TOM METOJI€ HCIOJB3YIOTCS YHUKAJIbHbIE
oOpasiibl roj0ca 4eJ0BeKa, TaKhe Kak BbICOTa U TOH, U1 UACHTU(PUKAIIH.

5. PacriozHaBaHue reOMETpUN PyKU: 3TOT METOJI UCIIOIB3YET pa3Mep U popmy
PYKH YesioBeKa [l UACHTU(UKALIMH.

6. [loBenenueckass OWOMETpUA: ITOT METOJ HCIOIB3YET TOBEICHYECCKHIE
YEepThl, TAKKE KaK PUTM Ha0Opa TEKCTA, ABMXKEHUS] KOMIIBIOTEPHOM MBIIIH, TOXOKA
U T. 1. U1 UACHTU(PUKAIIUY JTIOJICH.

He cmotps Ha MHOroodpasue MeTOoJ0B OMOMETPUYECKOM BepUPHUKALINH,
MpaKkTUKa IMOoKa3ajia, 4To Jaxxe OMoMeTpuio MoxxHO nojaenats[3]. Ilosatomy s
COBEPILIEHCTBOBAHMUS ~ BEpU(PUKALMK  TMOJb30BATENbCKUX  JAHHBIX  MOYKHO
IPEMIOKUTh METOJ T€HETUYECKON JAKTHUIOCKOIIUH ¢ MPUMEHEHUEM TEXHOJOTWU
«bokuenn».

4. O030p MeTOAAa reHeTHYEeCKOM TaKTHJIOCKOTIMH.

I'enernueckas nakrwiockonus uinu JIHK-gakTriockonus 310 COBOKyITHOCTH
METOJI0OB  OMOJIOTUYECKOW UACHTU(UKAIIMM OpPraHU3MOB, OCHOBAHHOM Ha
CUMTHIBAHMM mocheaoBaTenbHocTd  HykiaeotunoB JHK wu  dopmupoBanus
WHJMBUAYAJIBHOTO T€HETUYECKOr0 “OTIIeYaTKa’, KOTOPBIM OCTAeTCd HEM3MEHHBIM
Ha BCIO JKM3Hb. MaTepuanoM JJisl paCKPBITUSA JAHHOTO “OTIEeYaTKa MOKET CIYKUTh
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BOJIOC, YaCTULIbl KOXH, KOCTb, Kalulsl KpPOBU, CIIOHA W IIPOYHME CEKpPEUUHU
YEJI0BEYECKOTO TEIA.

Meton ObuLT OTKpHIT emnie B 1984 romy, HO HECMOTpPsS Ha 3TO, UIUPOKO
UCITOJIB3YETCSI W CETOAHS B TaKWX O0JACTSX, KaK KPUMHUHAIUCTHKA, CYyIeOHO-
MEJIMIIMHCKAS SKCIEPTU3a, B MEIUIIMHE JIJIsl ONIPEACICHUS COBMECTUMOCTH JOHOPA
OpTraHOB WJIM TKAaHEH U PeIUIUEHTa, UACHTHU(UKAIIHS OCTAHKOB JIFOJICH, a TAKKE JIS
obicTporo auarHoctupoBaHus BUY-uHbeKknun W BBISBICHUS T€HETHYECKUX
MapKepOB YKa3bIBAIOIIUX Ha MPEIPacIoNiOKEHHOCTh K Pa3IMYHbIM (popMaM pakxa.
[Io mammeiMm BBC News 3a 2008 rog B mupe yaanoch packpbeiTe 17614
MIPECTYIUIEHUI C TPUMEHEHUEM TEXHOJIOTUY T€HETUYECKON TaKTUIOCKONNU. [4 ]

OpHol U3 rIaBHBIX MPOOJIeM, U3-32 KOTOPOM METO/ HE MOJIYYHJI IIHUPOKOTO
pacnpocTpaHeHusi B CHUCTEME IOBCEAHEBHOW Bepu(HKallMK, CBS3aHA C MaJbIM
o0beMOM 0a3 JTaHHBIX M PUCKOM WX B3loMma. Jlyisi pelieHus NaHHOW MpoOJIeMBbI
JIOBOJIBHO ~ YJ@YHBIM BapUaHTOM MOXKET CTaThb MPUMEHEHUE TEXHOJIOTUHU
“BJIOKYENH”’, C TOMOIIBIO KOTOPOM MOKHO 3alIUTUTh 3TU JAHHBIE OT YTECUEK.

5. KoHuenuusi co3nanust 0MonacrnopToB HOBOI0 NMOKOJICHHUS.

KoHuenuus co3nanus OuMOMacnopTOB HOBOTO IMOKOJEHHUS MOJpa3yMeEBaeT,
CO3/IJaHUE€ JICIICHTPAIM30BAHHOTO XpaHwiuiia (Ha ocHoBe ‘“‘brokueiiH”) OaHka
JAHHBIX OOJIBILIOTO YHCJA JIIOJEW, BKIOYArOUUMid B ce0sd Ha0op MacmoOpTHBIX
nanabix: ®.M.O. rpaxnmaHuHa, aTy W MECTO POXKICHHS, II0J, CEMENHOE
MOJIOKEHUE, a TakkKe Habop OHMOMETpUYECKMX ToKa3zaTeled U  Yy4acTOK
TEHETUYECKOr0 KO/, C TIOMOIIbI0 KOTOPOIO BO3MOXHO OYIET NpPOBOJIUTH
UAeHTUUKAIMIO  JUYHOCTU. Takke st ygoOcTBa  MOJMYYEHUS — YCIyT
3IpaBOOXPAHEHUs CTOUT JaTh BO3MOXKHOCTh NPUKPEIUICHUS SJIEKTPOHHOU
MEJIMIIMHCKOW KapThl K Macnopty. MHoxkecTBO cTpaH mupa Takue, kak CIIIA,
Kwuraii, U3pannb, DCTOHHS Ha CETONHAILIHUN J€Hb YK€ UCMONb3YIOT “‘brokyeiin”
JUISL ONTUMU3AIMY TTPEAOCTABICHUS YCIYT 3[PAaBOOXPAHEHUS U 3aIUThI JAHHBIX UX
MOJIb30BaTEINICH. [ 5]

Jnst ynporeHus nojaydeHus: (UHAHCOBBIX W IOPUIUYECKUX YCIYT, MaclopT
MOXET COAepXaTh HWH(POPMALMIO O KPEAUTHOM MCTOPUM TOJIb30BATEIIs,
3aKJIIOUEHHBIX JOTOBOPaX, TPYAOBYIO KHIKKY U TIpoUee.

Jnst GoJiblliel HAJEKHOCTH XPaHEHHUS JAHHBIX MOXKHO BCTPOUTH CHUCTEMY
NBYX(aKTOPHOU ayTEHTU(PUKAIIUU, TJIe Y KaXKJIOTO MOJIb30BATES U YUPEKICHUS
Oyner cBoi kimo4d. ['pybo ToBOps, yupexiaeHue Oyab TO MEAMIIMHCKOE WIIH
(brHAHCOBOE C TMOMOIIBIO CBOETO KIIOUA OTIPABISIOT 3alpoCc Ha CUYUTHIBAHHE
OMPEJICJICHHBIX MOJIb30BATEIbCKUX JTAHHBIX, a MOJIb30BATENb C MOMOIIBIO CBOETO
KJII04a MOXKET JaTh pa3pelieHUe Ha WX CUYUTBIBAHHE, MPEXKIE MNPOUJs
OuoMeTpudeckyro (Il  JAaHHBIX  CpeAHEd  KOH(DHUICHIIMATIBHOCTH) WM
TCHETHYECKYIO TaKTUIIOCKOIUIO (JIJ1s1 JAHHBIX BHICOKOW KOH(PUICHIIMATIEHOCTH).

6. OOcyxaeHre BO3MOKHbBIX NMPEUMYIIECTB MPUMEHEHNsI KOHIENIIHU.
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bnaronaps mmpokomy ClieKTpy TaHHBIX, KOTOPbIe OMOMACTIOPT CMOXET B ce0e
XpaHUTh, €r0 BHEAPEHUE U UCIIOIH30BAHUE MOXKET 1aTh XOPOIIIHUE MPEUMYIIECTBA B
Pa3JIMYHBIX 00JACTAX KUZHEACATEILHOCTH YEIOBEKA.

B o0nactu HarmoHanbHOW 6€30MaCHOCTH € TTOMOIIBIO BepU(UKALIUNA METOJIOM
TEHETUYECKON JaKTUJIOCKONHM, CTaHET MPAKTUYECKH HEBO3MOXHBIM 00X0]
CUCTEMBI TIOATBEPKACHHUS JIMYHOCTH TIPH TEPECCUCHUH TPaHUI, OJaromaps
HenoanenpHocT JIHK yenoBeka. bmaromaps orpoMHbIM OaHKamM JaHHBIX
collepKallluX B cebe HHAMBUAYAJIbHBIM TEHETHYECKH KOJ| 4YellOBeKa, CTaHET
BO3MOXKHBIM OBICTpass W TOYHas UACHTU(DUKAIMSA OCYXKICHHBIX B TIKKHUX
NPECTYIUICHUSAX, JaXe TMpU OTCYTCTBUM BHEIIHUX OMNHCAaHUH U  Kpyra
M0/I03PEBAEMBIX, a TAKXKE OMO3HAHME TEJ YMEPIIUX B HE3aBUCUMOCTU OT CTEHEHU
MOBPEXKJICHUS TeNa.

B oGmactn kubepOe30macHOCTH, ¢ MOMOINBI TeXHOJOTHH “‘brokdeitn” wu
JIBYX(aKTOPHOU ayTEHTU(PUKAILIMU CTAHET BO3MOXHBIM MHUHUMU3UPOBATH CIIy4yau
YTEUYKU JIaHHBIX T0JIb30BATEIEM M TMPU TMOMOIIM TEHETUYECKOW BepudUKaluu
CBECTH Ha HET UCIOJIb30BAHUE M0JIb30BATEIbCKUX JAHHBIX MOIIICHHUKAMHU.

brnarogapst orpomHomMy Ha0Opy MAaHHBIX (MEAMIIMHCKUX, (PUHAHCOBBIX,
IOpUJIMYECKUX U TIP.) O TOJIb30BaTelie, 00bEAMHEHHBIX OMOMACIOPTOM, B Pasbl
MOXET YBEIUYUTHCS KAYECTBO U CKOPOCTh OKa3aHMsI pa3HOIO Poja YCIYT.

3akiouenue. Cerogus TexHosorus “braokyelH” BHEIPSETCS MOBCEMECTHO,
KaK B CUCTEMBbI YaCTHBIX KOMIIAHU, TaK U B CUCTEMBI FOCY/IapCTBEHHBIX OPTraHOB.
TexHonorus 1eMOHCTPUPYET BHICOKHUI MOTEHIMAM, YTO JEIAET €€ BO3MOKHBIM JIJIsI
NpUMEHEHUsT B MU(POBAHWM W HAJEKHOM XPaHEHUHU JIaHHBIX OHOIMACIIOPTOB
HOBOTO  TOKOJICHUS.[6]  JIOMOJHSS  KOHIECIHIMIO  HJEeCH  HMCIIOJb30BaHMS
TeHETHYECKOW JTaKTHJIOCKOMUU JUIsl BEpU(PUKAIIMKM T0JIH30BATENs, CTAHOBUTCS
BO3MOYKHBIM CO3/ITaHUE CUCTEMbI HCKITI0Uatomel Gaibcupukainio qJaHHbiX. Tak Kak
TexHOJIOTUs “‘BIOKYeiH” elle HOCTaTOYHO HE M3ydeHa, HEOOXOIUMO ONpPENeTUTh
O0COOCHHOCTH MPUMEHEHHUS U BO3MOXHBIE TTPOOJIEMbI JaHHON TEXHOJIOTHH.
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AnpaTna. Makanaga OutiMm  Oepyne  «blok4eiH»  TEXHOJIOTHSICHIH
KOJIAaHYIBIH MYMKIH OOJIaThIH YKOJIIAPhl MEH OKY MPOIIECIH/IET] MOHIEPAIH dpTYpJll
KOMITOHEHTTEPiH/Ie OJOKYCHH 11 TIKEJIEeH KOJIaHy KapacThlpbLIaIbl.

HakTpl sxo00amapael o3ipiaeyre KoJjijgay peTiHjAe Naijaianyra OOJaThIH
«bokueliH»  TEXHOJIOTHSCHIHBIH aPTHIKIIBUIBIKTAPbIHA HETI3/ICNTeH OUTIM MEH
FBUTBIMJIAFBI O1pKaTap MoceseNnep Il ey MyMKIHIIKTepl aubiKTanaasl. Conmaii- ak
pOOOTTBIH TEXHHWKA YVIIIH TEOPUSIBIK JaMybl JKOHE TEXHHKA TEOPHUSICHIHBIH
aBTOMATThI TYpJI€ AJIENACHYIHIH 0acThl pOJib ATKAPATHIHBIFbI €CKEPLIE/II.

AHHOTamusl. B crathe paccMOTpeHBbI BO3MOXHBIE IMYyTH HCHOJIb30BaHUS
TexHoJIoTuH «bIoK4YeilH» B 00pa30BaHUM M HEMOCPEACTBEHHOE HCIOIb30BAHUE
0JIOKYElHA B Pa3IM4HbIX KOMIOHEHTAX MPEIMETOB B 00pa30BaTEIbHOM IPOLIECCE.

BrisBiIeHBI BOBMOXXHOCTH pelIeHUs psiaa 3aja4 B 00pa30BaHUU U HAyKe Ha
OCHOBE TMPEUMYyIIECTB TexHoyuoruu «biokdeiin», KOTOpble MOTYT OBIThH
WCIIOJIb30BAHbBl JUISl TIOJJICPKKH Pa3paOdOTKM KOHKPETHBIX TPOEKTOB. Takxke
CUMTAETCSI, YTO TEOPETHUUECKas pa3paboTKa poOOoTa JJisi TEXHUKU U aBTOMATHYECKOE
JIOKA3aTeJIbCTBO TEOPUU TEXHUKU UTPAIOT OOJIBIIIYIO POJIb.

Annotation. The article discusses possible ways to use the «Blockchainy
technology in education and the direct use of the blockchain in various components
of subjects in the educational process.

The possibilities of solving a number of problems in education and science
based on the advantages of the «Blockchain» technology, which can be used to
support the development of specific projects, are identified. It is also believed that
the theoretical development of the robot for technology and the automatic proof of
the theory of technology play a big role.
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Kipicne

Kazakcrania oH makThl KL OYPBIH FaJIaMTOP KEHIHEH €He OacTtaca, Kasipri
TaHJIa KYH CallblH KYHJICIIKTI TYPMBICTBI KCHUIICTETIH opi YaKbITThl YHEMJCY/Il
KO3JICUTIH 03BIK TEXHOJIOTHIIAP eHri3ityae. KazakcTanIbIKTap bl caHar OHJIaliH-
KbI3METTEP MEH UHTEPHET-0aHKUHI TEP/I1H KbI3METIHE JKYT1HY/I1 )KOH CaHaIl KeJeIl.
byn perre emiMi3ge COHFBI JKbULAAPBI KU1 aAUTBUIBIN KypreH «biokuein»
TEXHOJIOTHSIIAp JKaljbl aifTnail kete anmaiMbi3. Coi cedbenti, OYTiHTT MaKalaHbIH
TaKbIPBIOBI J19J1 OCHI CajlaFra apHaJIFaH.

TexXHOJIOTUsHBIH HETI3T1 MIHJAETI - AEPEKTEepl KOJJaH *Kacay MYMKIHIITIH
KOCIMaraHa, aknapartsel HUGpiabIK GopMarta cakray. biokuelHHIH )KYMBIC 1CTEY
MEXaHU3MI OpTaJIbIKTaHbIpbIIIMAFaH TeH OJIOKTap Ti130€T1HE HET13/1eTeH, OJapablH
OpKaNCBHICHIHA YIIT DJIEMEHT Oap:

biok nepexrepi, OJIOK X3l KOHE alAbIHFBI 070K XdImi. biaok xamri - Oy
OJIOKTBI KEHIHHEH aHBIKTay MaKCaThIHJa TaralbIHAQIFaH Oipereit koa. Erep Oipey
OJIOK JIepeKTepiH e3repTce, OHbIH XdIIi e3repedi. Jlepekrep/iH e3repyiH Kereci
0JIOKTA >Ka3bUIFaH aJIJIBIHFBI OJIOKTHIH XAIIIIMEH aHbIKTayFa 00JIa Ibl.

Konrapapiy colikec kenmeyl aiibIHFBI OJIOKTarbl JEPEKTEpAiH ©3repyiH
kopceTeni. bip OJOKTHI ©3repTy OHBIH apThIHIAFbI OAPIIBIK OJIOKTAPABI KapaMChi3
eTel.

Ken wmarbiHaga, «biiokueliH» TEpMHHI MBIHAHBI TYCIHEAl: OYJ KYHEHIH
TYTaCTBIFBIH KaMTaMachl3 €Ty JKOHE KOJay YIINH KPUNTOTPadUsIIBIK >KOHE
JEPEKTEPal KOpFay TEXHOJIOTHSIAPHl apKbUIBI PETTEITeH ©e3apa OaiIaHBICTHI
JepeKTep OJOKTapblHbIH AaKNapaTTblK Ma3MYHBIH OIpJliIK pEeTIHAE ©HJIEUTIH
aJTOPUTM/I1 KY3€re achbIpaThiH OaraapiiaMaibiK MOAYJIb/I1 KOJITAHATHIH KYyile [2].

3eprTey daicTepi :KIHE HBICAHAAPHI

3eprrey HbICaHAapbl poboTTap — OyJI ajgam eHOeriH aBTOMAaTTaHIbIPYFa
HETI3JIEJITeH  DJICKTPOMEXaHUKAIBIK  KyphUIFbl.  Kaszipri  keszmeri  eHIipic
pOOOTTapBIHBIH OAPJBIFBI JEPIIIK OIpiHIII KE3eHre jKaTaabl. ATanTHBTI poOOTTAp
CEHCOPJBIK KYPBUIBIFBUIAPMEH, Oyl poOoTTapabliH yiariiepi Oap, Oipak oiap
OH/TIPICTE 9J11 KOJIIAHBLIMAM IbI. O31T1HEH 931PJICHETIH MHTSIUICKTYaIbl pOOOTTap.
byn poGoT jkacay TEXHUKACBHIH JaMBITYJbIH aKBIPFBI MaKcaThl OOJIBITT OTBIP.
WHuTemekTyanasl  poOoTTapAsl jkacay OacThl MpPOOJIeMachl-MalTUHAHBIH KOpPY
npodnemackiaza [1,2].

56



IThenapHvle 0oxaaodvl

3eprTey omicTepi — OJOKTapAbl KOCYy HETi31HEH, poOOTThI Oackapy »Kyheci,
OHBIH €H JKOFapFbl JEHIeHl KOocTapJaylibl >KOHE IICHM KaObuiaay KyheciMeH
MICIIyIIiMEH KepceTuireH. JKocmaplaymblHBIH MIHAETI COHWKEC MOIIIMETTEp
HETI31HAE IUAJIOTTHIK IIPOIICCCOPJCH TYCETiH (opMallbapl cHIaTTaMachkl Oap
€CEeNnTeP Il ABTOMATTHI MICTTy 1e OOJIBIT TaObLTA IbI.

3epTTey HOTHIKE eI sKoHe 0JIapbl TAJKbLIAY

TexnomorusHpl ~ KONAaHy  MakcaTblHAa  OailmaHbicThl  «brIokdenn»
OJIOKTapBIHIa OPTYPJIL AEpeKTep 00JIybl MYMKIH. MbIcalibl, MallIMHAIBI UHTEIEKT
OFaH poOOTTap bl )KaTKbI3yFa 001a/ibl. POOOTTHIH TEXHUKA YIIIIH TEOPUSIIBIK TaAMYBbI
KOHE TEXHHMKAHBIH AaBTOMATThl TYpJl€ TEOPUSIHBIH JOJeNeHyl O0acTbl poJib
aTKapaspl.

KyppuibiMbl  kafbiHaH —poOoTTap 3  Ke3deHre kikrenedi: Kypbuibim
©3TeIIENIKTepIHEH 0OJIeK, TEeXHHUKAJIBbIK POOOTTHIH JaMyblHa Ja OalJaHBICTHI.
Bipinmi 6-7 61okTapasl 61pikTipy OapbIChIHA KO3FaIaThIH poOOTTap maia O0abl.
byran ko3ipri eHepkocinTeri poOoTTap kaTtamsl. Kereci ekiHI Ke3eHJeri
poboTtTapra 1,4,6,7 6nokTapabl aiiTyra 0omaabl. COHFBICH “KOJ —Ke3” Kyiieci 6ap
»KacaHIbl HHTEJUIeKT (010K 1-7).

[Ilaccume opTanmbIKTaH aKMapaTThl KaObUIAAy KOHIBIPFHICKI MEH KOCBHIMIIIA
Oackapy KOHABIPFbLIAP OPHATHUIFAaH. bepiireH TanceipMara 0aiyiaHbICThl POOOTTHIH
YKYMBICBI ©3TepiIl OThIpaJibl. POOOTTHIH HEr13r1 06J1iri, OHbIH “KaTThI”’ €M aTaJlaThlH
Oackapy okydeci. On e3repMeTiH NporpaMMaHbl >KOHE OHBIH KYMBICHIH
OackapaThlH JJOTUKAJIBIK KOHIBIPFbUIAPIaH TYPAJIbI.

Kabbuinay sxyiieci poOOTTHIH I€HECTH 0acKapaThiH YaKbIT KOPCETKIIITEPIMEH
OJl TYpaThlH CBIPTKbI OKHFa TapameTpiepiHeH Typanbl. COHbIMEH KaTap MyH7a
ONITUKAJIBIK, YIbTPAIbIOBICTHIK, TEICBU3USIIBIK KYPBUIFbUIAPAAH TYPAThIH IAMbIFaH
TEXHUKAJBIK KOpy kyhenepi ae kipeai. Omap Gipirin poOOT CEHCOPBIHBIH KUBIHBIH
Kypaiabel. Kabbuinay sxyiieci COHbIMEH KaTap CEHCOpJIap/iaH KeJIeTIH aKknapaTTap/abl
aNJbIH-aJIa  OHJCY KOHABIPFBUIAPBIMEH OCHl  aKMapaTThIH WHTEPIPETAIIHS
KypajinapbiHaH Typaisl. [4].

WNuTtepnperanyisi YFhIMBIMEH CEHCOPJIAPAbIH OOBEKTUIEPAl CHUMATTAy >KOHE
CBIPTKBI OpTa JKaFalblH CHIIATTay IIBIFYy CHTHAJAApblHA TUIAI  ayJapy
TYCIHAIp1IE .

WNuTtepnperanusi ChIpTKbl OpTa Kaliabl OLIIM >KOHE POOOTTHIH CaKTalFaH
JieHeCl KeMeriMeH opblHAananbl. MHTepnperanusnanrad xabapiaymnap poOOTTHI
OacKapbIll OTHIPFaH OIepaTopFa KoHEe 0acKapy KYMECIHIH ©03IMEeH KOJIaHbLIabl.
WNuTepnperamnust xabapiiaManbl pOOOTTHIH 1K1 TUTIHEH IIbIFApPy JKYHECIHIH TiJTiHE
ayJapy/iaH TypaJibl.

Herizinen, poOoTThl ©Oackapy IKyieci, OHBIH €H J>KOFapFbl JCHIeii
JKOCTIapJIayllIbIMEH JKOHE IIennM KaObuigay oKylecl Hemece MIellylliMeH
KOPCETUIrEeH.

KocnapnaymblHbIH MIHACTI COWKEC MOJIIMETTEP HEri3iHAe JAUaIOrThIK
MPOIIECCOPIaH TYCETiH (OpMallbJbl CHITATTaMachl Oap ecenTepai aBTOMATTHI
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memyne. Hlemymn e skocnapiaylIblHBIH —KbI3METIH arkapaibl. OnapablH
allBIpMAaIIbUIBIFBI ecenTepal OeinmekTey aeHreuinne. JKocmapruayiisl ecentepi
HICTITYIC OPTaHBIH JKAJITBI JKaFJaiibl )KalIbl aKmapaTThl KoJanaHaasl. [3,5].

Mpicanbl, poOOT aHBIKTaJIMaraH, KYTIETeH KeAeprire Kesaecce, IIeHTyIi
OHBbI KaObUIAay KYHECIHIH MaiiMeTTepi OOMBIHINA JKOHE KEeNreH MaObul  apKbLIbI
Taba/bl XKoHE KOCIMAapJayIlIblFa OChl Typajbl Xabapiama xioepeni. XKocnapiaymist
KaHa Kocmap Kypy apKbUIbl €CenTi KalTa MIelie /i, HeMece TUANOTTHIK MPOIeccop
apKbUIBI OIlepaTopFra xabapiiama kioepeii Jie Keneci Ja0bLIIbI TOCAbI.

ATtanraH OJOKTapAblH OpKaWChIChl ©T€ KHUBbIH (PYHKIMsUIAD KOMIUIEKCIH
KapacTbIpaJibl, OCbUIall ©3 ecenTeysepiH XKyprizeal. TeopusiblK MPUHIUOTEP]
OHJICY JKOHE TEXHMKAJIbIK KypanJgap/bl KypyMeH OailJlaHBICTBI Mpodiemanap
POOOTTHIK TEXHUKAHBIH HET13r1 mpoodiemanapbl 00Jbin Tadbu1aabl. OnapasiH 0opi
YKacaH/1bl MHTEJUIEKT SICTEPIMEH KOHE UEsIapbIMEH ThIFbI3 OAllIaHbICTHI.

KopbIThIHABI

3aMaHayl TEXHOJIOTUSJIAPIBIH JaMybl YJIKEH KApKbIHMEH KYPYIE, COHBIH
imiHae OutiM Oepy YHMBIMIApBIHBIH KaHa TEXHOJOTWsJIapra Kellyl OuniM Oepy
YUBIMBIH XKal-KYH1H KEeIEeH 1 3epTTeyre MyMKIHJIIK Oepenl. [2].
by ka3ipri 3amaHfbl JaMblFaH UUMQPABIK MHPPaKYpBUIBIMFA KOLIKEH OLIIM Oepy
MeKeMelepl 3KOHOMUKANBIK TYPAKThUIBIKTBI CAKTal allaThIHBIH O11ipel, Oyt O11iM
Oepy MekeMenepiHiH 0acekere KaduieTTi 00IybIlHA MYMKIHIIK Oepei.
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biokyeiiH-UHKeHepUN-UHHOBALIMOHHOE HaNpaBjeHne B KazaxcTaHcKkux
BYy3aXx
Kapocaybaes K.E. accoy.npog., 3opaicanos b.J.m.c.-x.H.

BBenenue. TexHomorus OJOKYECHH SIBISETCS WHHOBAIMOHHBIM WU BBICOKO
MOMYJISIPHBIM B Mupe. TeXHUYEeCKH pa3BUThIE CTPaHbl JABHO HAYalIH BHEAPATH Y
ceOst TEXHOJIOTHH OJOKUYECHH.

B Acrane 19.12.2023r. Mexxay y4aCTHUKaMU 3aCE€IaHUsA: MUHUCTPOM HAayKH U
Bbiciiero  obpaszoBanusi(Cascar,HypOek),MUHHUCTpOM  LU(PPOBOTO  pa3BUTHUS
WHHOBAIlMK M  a’POKOCMUYECKOW TMPOMBIIIIICHHOCTH (barmar Mycun) wu
npeacrasutenb npasieHuss AO «lleHTp pa3BUTHS TJIATEXKHBIX U (PUHAHCOBBIX
texHonoruu HanmonanpHoro Oanka PK» (bunyp JKajieHOB)ObLT mMoanucaH
meMopanayM c¢ Binance Kazakhstan(Kacnan Manues),00 akageMunyeckoMm
COTPYIHUYECTBE U MPEOCTABICHIUH 00pa30BaTEIbHBIX MaTEPHATIOB MO OJOKYEHH-
WH)XCHEPUH.

B cBoeM BBICTYIIJIEHUM MUHUCTP HayKku M Bbiciiero odpaszoBanusa PK Cascar
HypOek ckazam:« KazaxcraH cranm mepBbIM TOCyAapCTBOM B MHpPE, KOTOPBIN
BHEJPSCT THUIIOBYIO 0OO0pa30BaTeIbHYI0 MHpOrpamMMy MO OJOKYEHH-MHIYCTPUHU B
MmacmTabe Bcel ctpaHbl.Hamm cTyAeHTHl moiydaTh JOCTYI K HOBBIM 3HAHHSM U
CMOTYT OCBOUTH MOCTICAHUE TEXHOJIOTHUECKNE TPEH B ATOW WHAYCTPHH.

OOyueHne mnpodhecCHOHANBHBIX KaJpOB MO 3TOM TEXHOJOTMU-TIOTPEOHOCTH
COBPEMEHHOT0 pbIHKA Tpyda. Benercs pabora mo 0OHOBIEHHIO 00pa30BaTEIbHBIX
nporpamm (OIl) B pamkax MOATOTOBKM pErvHoHalbHBIX ATiacoB mpodeccuii. B
pe3ynbTaTe OyIyT BHEAPATCS B By3axX aOCOJIIOTHO HOBBIE CHELMAIBHOCTU, B TOM
yucie OnokuelH-umxkeHepoB. B munotHoMm pexume OIl mo OGnokueiin Oyner
BHenpeHa B 22 Kazaxcranckux By3ax. bonee 40 TbhIC. CTyAeHTOB mOJy4aT
BO3MOYKHOCTh MEPBBIMHU MPOUTH OOydYeHHE B paMKax Hee. Yke B ceHtsope 2023
roja Kazaxcranckue CTyJIeHTbl CMOTYT HauaTh 00y4yeHue, no HoBoit OIl».

Ha coBpeMeHnHOM sTame pa3BUTHUA TEXHOJOTHs OJOKYEHH MpPUMEHSETCS He
TOJIKO B KPUIITOMH/TYCTPUH ,HO U BO MHOTHUX c(hepax AeITeTbHOCTH-0T YKOHOMUKH
U 37]paBOOXpaHEHUS 710 c(hephl TOCYIaPCTBEHHBIX YCIYT U MHAYCTPUU PA3ICUCHUS.

K mnpumepy, MupoBble OOpeHIbI HCHOIB3YIOT 3Ty TEXHOJOTHIO IS
ayTeHTU(UKAMKM CBOEH NPOAYKIMH W 3allUThl OT KOHTpodakra. Kwuraiickas
TpaHcniopTHas koMmranus Alibaba mpuMensieT 0JOKYEHH B Ka4eCTBE JICKTPOHHOU
HAKJIaJIKOW, TIO3BOJISIOLIEH OTCIEIUTh MEepEMEIICHNE Tpy3a OT MPOU3BOJUTENS 10
notpedburens. ChopmupoBapiieecss KOMBIOHUTH MPOPECCHOHATIOB, MOTYYUBIINX
3HAHHS ¥ HAaBBIKU B c(hepe OIOKUCHH-TEXHOJIOTHIA, CTAHYT KPYITHBIM PECYPCOM ISt
r7100aJpHOTO CO00IIEeCTBA OJIOKYECHH- HHIAYCTPHH.

Hauano pa3Butue TexHOJOTMU OJOKYEHWH TECHO CBSI3aHO C IICEBIAOHHUMOM,
Satoshi Nakamoto,sBistoniero pa3zpadOT4YMKOM TPOTOKOIA LHHU(PPOBON BaJIOTHI
Bitcoin.BriepBble naHHbIi TepMHH MOSIBUJICA B cTaThe : «Bitcoin:Apeer-to-Peer
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Electronic Cash, System» mox abtopctBoMm Satoshi Nakamoto, conpepikaieit
OTKCaHue TIATEKHON CUCTeMbI Bitcoin v 0THOMMEHHON MHU(PPOBOI BATIOTHI.

Cornacno 3akona PK «O0 undopmarum» - 0J10Kk4eiH- 3T0 HHOOPMALIMOHHO —
KOMMYHUKAIIMOHHASI TEXHOJIOTHS, 00ECTICYNBAIOIIAs HEM3MEHHOCTh HH(POPMAITHIA B
pacnpeneneHHoN maaThopMe JTaHHBIX, Ha 0a3e MEeTOYKH B3aUMOCBSI3aHHBIX OJIOKOB,
3a/IaHHBIX AJITOPUTMOB MOJITBEPKICHUS LIETOCTHOCTH U CPEJICTB MU POBAHUS.

TexHONMOTHIO OJOKYEHH YacTO OTHOCWIM K TPAH3AKIUSAM B Pa3TUIHBIX
UPPOBBIX BaIIOTaX , TaK Kak IJIaTeKHas CHUCTEMa M OJHOMMEHHas HudpoBas
BamoTa Bitcoin cTanmu mepBBIM IOJIEM NMPUMEHEHHUs 3TOW TexHosioruu. OpHako
MOTEHIMAJl IPUMEHEHUS JAHHOW TEXHOJIOTUM OKa3ajics 3HAYUTEJIBHO IIUPE.

Ha3Banune «OJOKYEHH» OTpakaeT CIOco0 XpaHeHUe JaHHBIX. JlaHHBIE
TpaH3aKIMK XpaHATCS B OJIOKaX, KOTOPBIE CBS3BIBASCh MEXKIY COOOM, 00pa3yroT
1eHouky OiokoB. [lo Mepe pocra KonmMYecTBa TpaH3aKIIMU pacTeT MU IICMOYKa
0s10k0B. Kaxxp1il 010K 3aMKMChIBAET U MOJTBEPKIAET BpEMsI U ITOCIIEA0BATEILHOCTD
TpaH3aKIMKU, KOTOPbIE 3aT€M PETUCTPUPYIOTCS B CETHU OJIOKYEHH, peryiaupyeMon
MpaBUJIaMH, COTJIaCOBAHHBIMU YYaCTHUKAMU CETH.

Kaxapiii OJIOK COIEPAKUT XAII. XAII- ITO pe3ybTaT 00padOTKH KaKUX-THOO
JIAHBIX OMNPEACIICHHBIM aJTOPUTMOM, BBITIOJTHSIONIMM MPEeOOpPa30BaHUE BXOHBIX
JTAHHBIX TPOU3BOJILHOM JJIMHBI B BBIXOJHYIO OMTOBYIO CTPOKY YCTaHOBJICHHOM
JUTUHBL. XAII OpeAbIyIIero OJoKa CBSI3bIBACT OJIOKM BMECTE W MPEIOTBpAIlACT
M3MEHEHHE JIFOOOTO OJI0OKa WMJIM BCTaBKY OJIOKa MEXIY JBYMS CYIIECTBYIOIIEMHU
onokamu. TakuM 0o0pa3oM, KaKIblil MOCICAYCIN OJIOK YCHUIUBACT IIPOBEPKY
MPEABIIYIIETO U CIIe0BATEIIbHO, BCEH IETTOYKH OJIOKOB.

JlaHHBI METOJ JeaeT OJIOKYEHH 3alMIICHHBIM OT HECAaHKIIMOHUPOBAHHOTO
BMEIIATEIBCTBA, TaK KaK €ro KIYEBbIM aTpUOyTOM SIBISCTCS HEU3MEHHOCTD.
briokdeiitH coaep)XUT AaHHBIC TpaH3aKIMKM W HE 3aMeHseT Oa3bl JIaHHBIX,
TEXHOJIOTHIO OOMEHa COOOIIECHUAMH, OO0pabOTKy TpaH3aKIMKW WIW Ou3Hec-
nporeccbl. BMecTo 3TOro OJOKYEHH CONEpPKUT MPOBEPEHHBIC JI0KA3aTEJIbCTBA
TpPaH3aKIUM.

PeBOJIIOIIMOHHOCTh U TMEPCHEKTUBHOCTh TEXHOJIOTUU OJIOKYEWH SIBIISIOTCS
HEOCIIOPUMBIMU (paKTaMU. ITa TEXHOJOTHUSI YK€ HUCIOJB3YeTCsl BO MHOTHX cepax
JIEATEIBHOCTH TOCYJapCTBEHHOTO W MYOJIMYHOTO CEKTOpa, BKJIOUasl HUGPOBYIO
BAIIOTY U IUIATEXKU,PETUCTPALIMIO  3E€MEJIbHBIX ~ yYYaCTKOB,  yIpaBJICHUE
uaeHTH(PUKAIMEH, MPOCICKUBAEMOCTh IIEMIOYKH IIOCTABOK, 3PaBOOXpPaHCHHE,
KOPIOPAaTUBHYIO PETUCTPAINIO, HAJIOT000JI0KEHHE, TOJIOCOBAaHME Ha BHIOOpax H
yIpaBJIEHUE IOPUANUYECKUMHU JIUIIAMHU.

B Kazaxcrane ¢ynkimonupyer HanmonanpHasi accoruaius pa3BUTHS
OJIoKueiiHA U KPENTO TEXHOJOTUM, KOTOPhIC EKJIApUPYeT WHTETPAINIO CTPaHbI B
MHUPOBYIO OJIOKUEHH dKOocHucTeMy, co3aaroTcsi I T-kmacTepsl, B KOTOPBIX pabOTaroT
MIPOTpaMMBbIl aKceJIepaluu.
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B nacrosmee Bpemsa B KaszaxcraHe peanu3yroTCsi NWIOTHBIE MPOEKTHI Ha
OCHOBE TEXHOJOTWM OJIOKYeHH B cdepe TOCYJapCTBEHHBIX YCIYyr W
TOKyMeHTooOopoTa. K Takum mpoeKkTam OTHOCSITCS:

— HWudopmanmonnas cucrema «HJIC Blockchainy;

— Invest Online-npoaykt HanmonansHOro Oanka PK;

— TocymapcTBeHHBI peecTp JIEKAPCTBEHHBIX CPEJICTB U MEAUIMHCKUX
W3S,

— EnuHbIM peecTp aAMUHUCTPATUBHBIX POU3BOICTB;

— T'ocymapcTBEHHBIN AIEKTPOHHBIN PEECTP IEPHKATEIN 3€PHOBBIX PACIIUCOK;

Cnenyet oTMeTuTh, uTo 21 anpens 2021 roga [Ipesunent Kazaxcrana Kacsim-
Komapt TokaeB mpoBen BCTpedy ¢ pykoBoauTeneM KazaxcTaHCKoU acconuanuu
omokueitH-VI 3PK TexHomoruu ,B X0/l€ KOTOPOWM OTMETHJ, YTO TOCYJIapCTBO
paccMaTpUBaeT HOBBIE TEXHOJIOTMM B KA4e€CTBE IMPUOPUTETHOIO HANPaBICHUS
Pa3BUTHS SKOHOMUKH.

3akiroyenue. bIIOKYEH YacTo accOUUMUPYETCAd C  KPUIITOBAIIOTAMU,
HarpuMep ¢ OMTKOMHOM, OJHAKO 3Ta TEXHOJIOTHS MOXKET MPEMJIONKUTH Topaslio
0oJIbIlIe YeM KPUNITOBAIOTHL. C €€ TOMOIIBI0 MOKHO CO3/1aBaTh IU(POBbHIC 3aMKCH,
HarpuMmep cepTU(HUKAThI, OTKPBITHIE PEECTPHI,COTANICHHUS, T0Tr0OBOpPa, KOTOPHIC
OyIlyT XpaHUThCS, IEPEAABATHCS U KOPPEKTUPOBATHCS OHJIAMH.

brnaronaps TexHonoruu OJOKYEHH B Hallly CTPaHy MOHO OyZET NMpHUBIIECYb
HOBBIE TEXHOJIOTHH, a TAKKE OTKPBITH 3aBOJIbI IO MPOU3BOCTBY BEIYUCIUTEILHOTO
000pyZI0BaHUSI KOTOpPHIE MOTYT OBITh HCHOJB30BaHbl HE TOJBKO B TEXHOJIOTHH
OJIOKYEIH, HO U B HICKYCCTBEHHOM HHTeJUIeKTe,big data,uaTepHeT Bemeir,AR, VR
0OJIaYHBIX JTAHHBIX, MAITMHHOTO BBIYMCIICHUS U JIP.

TexHonorus OJOKYEHH U KPUNTOMHIYCTpus B Onwmxaitmme S5-10mer mact
BO3MOYKHOCTh CO3/IaHMsI IECATOK-COTEH Thicsid pabounx mect B PK.

B coorBerctBuM ¢ AtiacoM HOBBIX Tmpodeccun B chepe OnokueitH
TEXHOJIOTHUN OOJBIIMHCTBO CHEIUATUCTOB OYyT OCBaWBaTh HOBBIE Mpodecuu Mo
JaHHBIM TexHoJiorusiM. OHU OyayT O4eHb BOCTPEOOBaHBI HA PHIHKE TpyAa Kak B
Ka3zaxcraHe Tak u B r100aJIbHOM MHpE.

Tyuingeme
Kazakcranna OnoK4YelH TEXHOJOTUSIChI O€JICeHI JaMbIl KeJesl, oJap.ibl
KOJIIaHyJIbIH JKaHa Tocuiaepi maiina Oonyna. bBiokuediH TeXHONOTHsICHIHA
HET13/IeITeH MUJIOTTHIK )00aap >Ky3ere achlpbluIyaa.
Pe3rome
B Kazaxcrane TexHonorus OJIOKUYEHH aKTUBHO Pa3BUBACTCA, MOSBISIIOTCS
HOBBIE CIOCOOBI WX MPUMEHHHUA. Peanu3yroTcs MUIIOTHBIE MPOEKTHI Ha OCHOBE
TEXHOJIOTHH OJIOKYEHH.
Summary
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Blockchain technology is actively developing in Kazakhstan, new ways of their
application are emerging. Pilot projects based on blockchain technology are being
implemented.

Cnucok UCIoJIb30BAHHBIX HCTOYHUKOB

1) Blockchain For Dummies, 3 IBM Limited edition by Manav Gupta;

2) https://bestprofi.com/document/201829538572;

3) http://adilet.zan.kz/rus/docs/P1900001001;

4) https://www.forbes.ru/tehnologii/362499-mir-na-blokcheyne-gde-uzhe-
primenyaetsya-novaya-tehnologiya;

5)https://forbes.kz//process/technologies/blokcheyn-
step_kak _kazahstan_moderniziruet_ekonomiku_raspredelennyim_reestrom/?;

6) https://egov.kz/cms/ru/robotization/projects-blockchain

7) https://www.blockchain-council.org/blockchain/top-10-countries-leading-
blockchain-technology-in-the-world/;

8) https://consensys.net/blog/enterprise-blockchain/which-governments-are-
using-blockchain-right-now.

Application of data mining and machine learning with blockchain technology

Islyam A.1, Shaimerdenova A.2, Kuanysh S.3, Zhangalieyva R.*
Kazakh British Technical University, Almaty, Kazakhstan
Mahambet Utemisov West Kazakhstan University, Almaty, Kazakhstan

Abstract

This paper examines the role of data mining in finance (stock market) which is
discussed along with special criteria for data mining techniques, such as
interpretation, relational integration, and probabilistic learning. Finding effective
ways to summarize and visualize stock market data so that people or institutions may
utilize it to make investment decisions is one of the most significant difficulties in
modern finance. The stock market generates a huge amount of important data, which
has drawn researchers to investigate this problem domain using various approaches.
Long-term, intensive research on these issues was motivated by potential
considerable advantages. The significance of its applications and the growing
information output have made data mining research more appealing. An overview
of the use of data mining and machine learning techniques, including decision trees,
neural networks, factor analysis and others, in the stock market is given in this study.
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Key words: Machine learning, data mining, block chain, security, banking
system, data protection.

Introduction

Many organizations such as banks, stock market authorities, tax authorities,
large accounting and auditing firms, specialized databases, etc., collect financial data
that is sometimes made public. The use of financial data mining techniques can help
solve categorization and forecasting problems, as well as simplify the decision-
making process. Corporate bankruptcy, credit risk assessment, going concern
reporting, financial difficulties, and company performance forecasts are all examples
of financial classification problems [1]. Data mining as a discipline of computer
science is widely used in several fields due to the need to find methods to evaluate
rapidly expanding data. Finance is one of the most compelling applications for data
mining in these emerging technologies. As the amount of data stored in files,
databases, and other repositories grows, it becomes increasingly important to build
sophisticated tools to analyze and extract meaningful knowledge from such vast
amounts of data. Data mining (DM) was proposed in the late 1980s, accompanied
by the development of computer and database technologies, to discover reliable,
complex and non-obvious information from large amounts of data [2], using
concepts and methods from the field of artificial intelligence, pattern recognition,
database systems and statistics. Financial institutions that provide financial services
to their customers or members collect financial data. Data mining and machine
learning are critical to managing huge data, corporate efficiency and business
insight. In the financial business, data mining is extremely valuable [4]. Financial
firms discover hidden patterns in huge datasets in order to keep track of the
information in their databases. Personal data may be used to explain the client's
financial situation and behavior before and after he or she accepts a loan. Clients can
get a range of services from most financial institutions, including data monitoring
and setting up a business savings account. So the blockchain is ideal for storing
highly sensitive personal data. Such as financial data is very confidential, it is
difficult to transfer it to a certain company and be sure of its protection. They can be
easily hacked and compromised. The same goes for the recommender systems used
by Amazon and Netflix. However, storing this data on the blockchain and only
having access to it by artificial intelligence can provide huge benefits in the form of
personalized recommendations with maximum data security.

Data Mining

The phrase "data mining" refers to innovative technologies for analyzing large
amounts of data intelligently. Information systems, machine learning, artificial
intelligence, data engineering, and knowledge discovery are just a few of the
disciplines where these technologies have arisen [5]. Finance, which is becoming
increasingly conducive to data-driven modeling as enormous quantities of financial
data become available, is one of the most enticing application areas for these
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developing technologies. Data mining, also known as knowledge discovery or data
discovery, is a process that entails studying and analyzing data from various sources,
evaluating, and combining it into more useful and important information -
information that can be used to increase revenue and profits, reduce costs, or do both.
Data mining has grown increasingly significant in the lives of corporations and
governments in recent years. Data mining is also utilized for searching for consistent
patterns and/or systematic correlations between variables in vast volumes of data
(generally business or market-related data), and then validating the conclusions by
applying the discovered patterns to new subsets of data. Prediction is the goal of data
mining, and predictive data mining is the most popular sort of data mining with the
greatest direct business implications. The data mining procedure is divided into three
stage [6]. 1) The preliminary investigation. 2) Model construction or pattern
recognition with validation and verification. 3) Implementation (that is, the
application of the model to new data to generate predictions).

Application of decision tree in stock markets

Decision trees are excellent tools for making financial or number based
decisions where a lot of complex information needs to be taken into account. They
provide an effective structure in which alternative decisions and the implications of
taking those decisions can be laid down and evaluated. They also help you to form
an accurate, balanced picture of the risks and rewards that can result from a particular
choice. In this section, we present some of the application of decision trees in stock
markets.

The benefits of using Decision trees:

1. They are easy to program.

2. The top nodes in the tree will give the information about what data affects
the prediction.

3. Trees are interpretable and provide visual representation of data.

4. Performs faster than Neural Networks after training.
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Fig.1. Graphical representation of KASE Stock market trends.

Stock Market Prediction using Decision Tree

# Importing all necessary libraries.

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
# Using data from KASE stock.

df = pd.read_csv('C:/Users/user/Downloads/KASE.csv')

df.head()
Date Open High Low Close Volume, KZTm Volume, USD th
0 02.11.2015 89116 899.91 887.32 §99.91 139.90 498.98
1 03.11.2015 89812 901.38 88740 88740 84.98 300.59
2 04112015 88781 91246 88465 91125 198 69 698.91
3 05112015 91125 93293 91125 92862 188.43 630.37
4 06.11.2015 92862 93457 92161 92765 131.63 428.01

plt.figure(figsize=(16,8))
plt.title("Model"™)
plt.xlabel('Days’)
plt.ylabel('Close Price USD ($)")
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plt.plot(df2[ Close])
plt.plot(valid[['Close', ‘Predictions])
plt.legend(["'Original”, "Valid", 'Predicted])
plt.show()

Model
original

Valid
Predicted

Fig.2. Stock Prediction

Machine Learning

Machine learning proves immensely helpful in many industries in automating
tasks that earlier required human labor; one such application of ML is predicting
whether a particular trade will be profitable or not.

Machine learning is artificial intelligence that uses statistical models to make
predictions. In finance, machine-learning algorithms are mainly used for the purpose
of detecting fraud, automating trading activities and providing advice and
recommendations to investors [8]. Machine learning algorithms can efficiently
handle high dimensional data. The generation of corporate earnings is a complex
process involving numerous business transactions. In contrast to traditional linear
models, machine-learning algorithms can accommodate more complex and subtle
relationships between financial statement line items and future earnings. Economic
theories and empirical evidence suggest the existence of nonlinear relationships
between financial statement line items and future earnings. In theory a deep neural
network can find the relationship for a return, no matter how complex and nonlinear.
This is very different from both the simplistic linear factor models of traditional
financial economics and from the relatively crude, ad hoc methods of statistical
arbitrage and other quantitative asset 3 management techniques [9]. Recently, many
researchers have demonstrated the impressive empirical performance of Machine
Learning algorithms for asset price forecasting when compared with models
developed in traditional statistics and finance. Machine learning algorithms learn
from historical data in a process known as training and subsequently make accurate
predictions on new data. Defined machine learning as a chance to not implement
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problem solving methods as exact as before: The programming of a digital computer
to behave in a way which, if done by human beings or animals, would be described
as involving the process of learning. Programming computers to learn from
experience should eventually eliminate the need for much of this detailed
programming effort. Use the term of machine learning to describe a diverse
collection of high-dimensional models for statistical prediction, combined with so-
called “regularization” methods for model selection and mitigation of overfit and
efficient algorithms for searching among a vast number of potential model
specifications [10]. The high dimensional nature of machine learning methods
enhances their flexibility relative to more traditional econometric prediction
techniques. This flexibility brings hope of better approximating the unknown and
likely complex data generating process underlying equity risk premiums. Although,
machine-learning algorithms are designed to handle high dimensional data, the
inclusion of many irrelevant features increases the risk of overfitting. Thus, a set of
sufficiently disaggregated financial statement line items without overwhelming the
algorithms with excessive irrelevant noise needs to be selected.

Blockchain with Machine Learning

Machine learning models can use data stored on a blockchain network to make
predictions or analyze data. Let us take an example of any BT-based smart
application where data is collected from various sources such as sensors, smart
devices, 10T devices and blockchain in this application works as an integral part of
the application where on the data a machine-learning model can be applied to
analyze the data or real-time forecasts. Storing data on a blockchain network helps
reduce errors in machine learning models because there will be no missing values,
duplicates, or noise in the data on the network, which is the main requirement for a
machine learning model to provide higher accuracy. The image below shows the
architecture  [https://analyticsindiamag.com/how-machine-learning-can-be-used-
with-blockchain-technology]

—— =
e e
ey, = = Smart Applcatons

Smare Cities Customer Service Drata Tra =

Fig.1. Machine learning adaptation in a blockchain-based application.

Conclusion
With the increase of economic globalization and evolution of information
technology, financial data are being generated and accumulated at an unprecedented
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pace. As a result, there has been a critical need for automated approaches to effective
and efficient utilization of massive amounts of financial data to support companies
and individuals in strategic planning and investment decision making. Data mining
techniques have been used to uncover hidden patterns and predict future trends and
behaviors in financial markets. The competitive advantages achieved by data mining
include increased revenue, reduced cost, and much improved marketplace
responsiveness and awareness. There has been a large body of research and practice
focusing on exploring data mining techniques to solve financial problems.
Blockchain is the system that allows you to encrypt data. In this article, we looked
at how blockchain technology allows you to create completely secure databases that
only authorized persons can access. The combination of blockchain and artificial
intelligence allows you to create a backup system for sensitive and very valuable
personal data.
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Applying blockchain to the digitalization of logistics and supply chain
management

Sultan Kuanysh, Master in Software Engineering
Student of Kazakh British Technical University,
Almaty, Kazakhstan
AnHoTanusi: Makanaa >KeTeKIIn ejiep MeH KOMIaHUsIapIaFsl IOTHCTUKAHBI
nudpaaHaplpy KoHE JKETKI3y Ti30eriH ©Oackapy mpoliecidae OJoKYeHH'
TEXHOJIOTUSCHIH KOJIJIaHy cHUMNaTTaifaH. bJIOKYelWHHIH MOHI, OHBIH OpTYpJi
cajanapia KOJJAHBUIYbl MEH oJieyeTl TaJKbUIaHa/bl, aJJbIHFbl KaTapJbl
KOMITaHUsIIap/a, acipece Oeniek caynaga KoOJAaHy MbIcalaapbl KeNTIPUITeH.
briokdeiH TeXHOJIOTHSCHI KaMTaMachl3 €Te ajlaThiH JKETKI3y Ti30eriHjeri Herisri
OuzHec-TpolecTepal OIpIKTIpy YIIIH aKIapaTThIK KOJAay KaKEeTTUIIr KOPCETUIreH.
AHHoTanus: B cTaThe onuchIBaeTCA UCHOJIHL30BAHNE TEXHOIOTUHU "OOKUerHH"
B TIpoltecce MU POBU3AIAN JIOTHCTHKHU M YIIPABJICHHS IIETISIMH TTOCTABOK B BEIYIIIHX
cTpaHax U KommaHusX. OOCYX)AAI0TCA CYITHOCTh OJIOKYEHHA, €ro MPUMEHCHHUE |
MOTCHIIMAT B PA3JMYHBIX OTPACISIX, MPUBOAATCS TMPUMEPHI HCIIOIH30BAHUS B
MEPEIOBBIX KOMITAHHUSIX, OCOOCHHO B PO3HWYHOW TOPTOBJIC. YKa3bIBaeTCs Ha
HEOOXOMMMOCTh HMH(POPMAIMOHHON TOMASPKKH JUIsl HWHTETPAlUH  KITFOYEBBIX
OW3HEC-TIPOIIECCOB B IEMAX MOCTAaBOK, KOTOPYIO MOYKET OOECIEeYUTh TEXHOJIOTHS
OJIOKYEHH.

Abstract: The article describes the use of blockchain technology in the process
of digitization of logistics and supply chain management in leading countries and
companies. The essence of the blockchain, its application and potential in various
industries are discussed, examples of use in advanced companies are given,
especially in retail. The need for information support for the integration of key
business processes in supply chains, which can be provided by blockchain
technology, is indicated.

Keywords: Blockchain, Logistics, Smart Contracts, Digitalization,
Transaction

Introduction. Customers today want any product they need, anytime,
anywhere. For any business, the desire to connect directly with the end customer has
become essential. The supply chain network structure and processes must provide a
seamless experience with multiple delivery options, personalized attention,
assurance of inventory levels and delivery times, willingness to offer suitable
alternatives, real-time information sharing and seamless returns. Linear supply
chains that sequentially pass information from counterparty to counterparty are not
designed to handle complex DRM tasks in a dynamically changing, customer-centric
landscape.
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The use of digitalization is becoming not only an objective reality, but a
necessary condition for survival in a tough competitive environment. According to
data, global spending on the digitalization of logistics will grow from $52.2 billion
in 2020 to $75.5 billion by 2026 (blockchain and blockchain, artificial intelligence,
deep machine learning, conversational systems, digital technology platforms,
etc.).[1]

In this article, we will look at blockchain technology and global experience
with the integration of technology in logistics. Thus, the data collected in this study
and the analytics performed may be useful for the application of blockchain
technology in the Republic of Kazakhstan.

Blockchain technology

Blockchain is a registry. It keeps a record of some kind of transaction. And the
registry is not stored in any particular place, but is distributed among all the many
users who have made transactions. The entries in this registry are collected into
blocks. Each block is linked to the previous and the next block in the chain by
mathematical means in such a way that it becomes almost impossible to overwrite
the information in the blocks without making it visible to all participants of the
system.

To add a new block to the current block chain, a block confirmation (PoW) is
required. To check this, hash n is run sequentially until the block hash is less than or
equal to the target value.

Here is a simple example. The real estate registry of city "A" is maintained. It
records that the house number Nel, was built by Sultan, then sold to Kuanysh, then
sold to Bekbulat. This chain of records is further confirmed by the chain of money
transfer from Bekbulat to Kuanysh, etc. On the basis of these records, it can be
argued that the house now belongs to Bekbulat.

Such a registry allows you to do without the State Register, notary, realtor, and
the reliability and validity of the data is confirmed not by trust in the above-
mentioned structures, but by the technology itself.

An example of blockchain in logistics

To understand the prospects for implementing digital logistics / DRM in our
country, first of all, it is necessary to analyze global trends in these areas of
commercial activity and scientific research. [2]

The IBM Food Trust project brought together 10 major food manufacturers and
distributors such as Dole, Driscoll's, Golden State Foods, Kroger, McCormick and
Company, McLane Company, Nestlé, Tyson Foods, Unilever and Walmart.[3]

So far, more than 350,000 transactions have been conducted on the platform.
IBM notes that using blockchain technology within this platform reduces costs by
an average of 80%.

When Walmart implemented blockchain in its logistics, it controlled the
traceability of mangoes from the store shelf to the farm where the fruit grew. It took
6 days, 18 hours and 26 minutes (with blockchain, 2 seconds).
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Figure 1: Transmitting events in an IBM Food Trust [4]

Sending a shipment from one country to another creates a supply chain
involving about 30 organizations that interact over 200 times. A large part of these
interactions is billing and payment.

Blockchain automates the invoicing and payment process by tying these
calculations to the completion of a specific action, such as making a record of the
completion of a shipment of goods. 10T sensors are responsible for tracking the
action, while smart contracts are responsible for automating the processes.

Example implementation of invoicing and payment

Tallysticks has created a blockchain platform that can process invoices and
payments for logistics and other businesses in real time, potentially making it the
base platform for the $1 trillion-plus invoice factoring industry. [5]

Blockshipping creates a global container platform to manage operational
payments between supply chain participants as well as real-time container tracking.

[6].
To implement blockchain in projects, it is possible to use the Solidity language

to write self-executing contracts for the Ethereum platform. Below is an example of
a Solidity smart contract (see Figure 2).
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transferItem( giver, hostCurier, itemIdCode) public {
Item item;
itemIndex = -1;
( i =0; i < curieslgiver].items.length; i++) {
if (curies[giver].items[i].idCode == itemIdCode) {
item = curies[giver]l.items[i];
itemIndex = (i);
}
H

(itemIndex == -1, "Giver does not own this item");

( = (itemIndex); i < curies[giver].items.length — 1; i++) {
curies[giver].items[i] = curies[giver].items[i + 1];
}

curies[giver].items.pop();

curies[hostCurier].items.push(item);

}
Figure 2: Code snippet for transferring goods between couriers on Solidity

Conclusion

Both blockchain and supply chain configuration optimization can disrupt the
status quo and fundamentally transform the supply chain network structure.

By itself, blockchain today does not have the power of advanced network
applications with layered data resolutions to optimally manage today's supply
chains. Nevertheless, it can significantly increase the transparency and security of
the chain through its immutable transaction book.

Used together, blockchain and digital business networks can provide secure,
multilocal applications that address the shortcomings of each technology while
reinforcing their strengths.
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Annotation. Blockchain technology has been around for over a decade now,
and it has become a popular topic of discussion in the tech world. Blockchain is a
decentralized digital ledger that records transactions in a secure and transparent way.
This technology has the potential to revolutionize various industries, including
finance, supply chain management, and many others. One of the most popular
programming languages used to develop blockchain applications is Python. In this
article, we will delve into the structure of blockchain in Python, including its key
components and how they interact with each other. The Flask framework was used
to implement the code.

Key words: block, blockchain, node, transaction, consensus algorithm,
cryptography.

Before diving into the structure of blockchain in Python, let's first understand
what a blockchain is and how it works. A blockchain is a chain of blocks that
contains a list of transactions. Each block contains a unique code, known as a hash,
that links it to the previous block in the chain. The blocks are linked to each other in
such a way that once a block is added to the chain, it cannot be modified. This makes
the blockchain secure and transparent as every transaction is recorded and accessible
to anyone who participates in the network.

Now, let's take a closer look at the components that make up a blockchain in
Python.

Block

A block is the most basic component of a blockchain. It contains a list of
transactions, a timestamp, and a unique code known as a hash. The hash is generated
using a cryptographic function that takes the data in the block as input. The hash of
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the previous block is also included in the current block, which creates the chain of
blocks.

Transactions

Transactions are the data that is recorded in the blocks of a blockchain. They
can be any type of data, including monetary transactions, supply chain data, or any
other type of data that needs to be recorded in a secure and transparent manner.
Transactions are grouped together in a block and are verified by the network
participants before being added to the blockchain.

Node

A node is a computer that participates in the blockchain network. Each node
has a copy of the blockchain and can validate transactions, create new blocks, and
add them to the chain. The decentralized nature of the blockchain means that there
Is no central authority controlling the network, and all nodes have an equal say in
what is recorded in the blockchain.

Consensus Algorithm

The consensus algorithm is the mechanism that is used to ensure that all nodes
in the network have the same version of the blockchain. When a new block is
created, it is broadcast to the network, and each node must validate the block before
it is added to the chain. The consensus algorithm determines the rules for how this
validation process takes place and ensures that all nodes have the same version of
the blockchain.

Cryptography

Cryptography is used to secure the transactions that are recorded in the
blockchain. Transactions are encrypted, and a cryptographic hash function is used
to create the unique hash for each block. This ensures that the blockchain is secure
and that the data that is recorded in the blockchain cannot be modified.

Now that we have a basic understanding of the components of a blockchain in
Python, let's take a closer look at how they interact with each other.

The first step in creating a blockchain in Python is to create a block class. This
class will contain the data that is stored in the block, including the transactions and
the hash of the previous block. The class will also contain the methods to calculate
the hash of the block and to link the block to the previous block in the chain.

Next, we need to create a blockchain class that will contain the list of blocks in
the chain. This class will also contain the methods for adding new blocks to the
chain, validating transactions, and ensuring that all nodes in the network have the
same version of the blockchain.

The consensus algorithm is implemented in the blockchain class and
determines the rules for how blocks are added to the chain. The consensus algorithm
can be any algorithm that is suitable for the specific use case, such as the Proof of
Work (PoW) algorithm or the Proof of Stake (PoS) algorithm.

To ensure that the blockchain is secure, cryptography is used to encrypt the
transactions and to generate the unique hash for each block. The hash is generated
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using a cryptographic function such as SHA-256, which takes the data in the block
as input and produces a fixed-size output.

The nodes are created and participate in the blockchain network. Each node has
a copy of the blockchain and can validate transactions, create new blocks, and add
them to the chain. When a new block is created, it is broadcast to the network, and
each node must validate the block before it is added to the chain. The consensus
algorithm determines the rules for how this validation process takes place and
ensures that all nodes have the same version of the blockchain.

The structure of blockchain in Python consists of several key components,
including blocks, transactions, nodes, consensus algorithm, and cryptography. These
components work together to create a secure and transparent digital ledger that can
be used to record and verify transactions in a variety of applications. Whether you
are looking to develop a blockchain application for financial purposes or for supply
chain management, Python provides the tools and libraries necessary to create a
secure and efficient blockchain network.

It is important to note that the structure of blockchain in Python is not limited
to just the components discussed in this article. There are many other components
and techniques that can be used to enhance the functionality and security of the
blockchain. For example, smart contracts can be used to automate the process of
verifying and executing transactions, while multisignature transactions can be used
to provide an added layer of security by requiring multiple signatures before a
transaction is executed.

In addition to the components, it is also important to consider the performance
and scalability of the blockchain when developing in Python. As the use of
blockchain technology continues to grow, it is important to ensure that the network
can handle the increasing number of transactions and users. To achieve this, several
techniques can be used, such as sharding, which allows the network to be divided
into smaller, more manageable parts, and off-chain transactions, which allow some
transactions to occur outside of the blockchain network, reducing the load on the
network.

Itis also important to keep in mind the security of the blockchain network when
developing in Python. Since the blockchain is a decentralized network, it is
particularly vulnerable to attacks, such as 51% attacks, where a malicious actor
controls more than 50% of the network's computing power and can manipulate the
blockchain. To prevent these attacks, it is important to implement strong security
measures, such as using secure cryptographic functions and ensuring that the
consensus algorithm is robust and resistant to attacks.

Finally, it is important to keep up-to-date with the latest developments in the
field of blockchain technology and to stay informed about any new features and
technologies that may become available. This will allow you to continue to improve
the functionality and security of your blockchain network and to stay ahead of the
competition.
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In conclusion, the structure of blockchain in Python is a complex and dynamic
field that requires careful consideration of the components, performance, scalability,
and security of the network. By understanding the key components and techniques
involved in developing a blockchain network in Python, you can create a secure and
efficient network that is suitable for a wide range of applications.
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Ipumenenune BlockChain Texnosioruu juisi apromaruzanun Smart Road
Application of BlockChain technology for Smart Road automation

Cenanog @.®., Apan M.A.
2. Anmamui, Kazaxcman
Senalov F.F., Aral M.A.
Almaty city, Kazakhstan

AHHoTaumsi: B Hacrosmee BpeMs aBTOMOOHMJICH Ha IOpOrax CTaHOBUTCS BCE
Oonbie. B cBsi3u ¢ 3TUM niepes1 001IeCTBOM CTOUT 3ajjaua yrpaBieHHs MPOOKaMU U
JOPOKHO-TPAHCIIOPTHBIMHM ITPOUCIIECTBUSIMU BO BceM Mupe. VMHTepHeT Belen
(10T) — 3710 MoMNe3Hast TEXHOJOTHS JUIsl HAOIFOICHHS 32 ISATEIBHOCTHIO YeJIOBEKa
B pEXKMMeE pealibHOro BpeMeHu. B Hacrosiee Bpemsi, binokuelin (BC) — »To camas
NOMyJIsIpHAs TEXHOJIOTMS JUI aBTOMATH3alMU TpPaH3aKUWK, YTO O3HA4aeT
COBMECTHOE MCIOJIb30BaHUE MM 0OMEH MH(POpMALIMEN MEeXay YCTPOUCTBAMH WU
y3namu loT. Texuonoruss BC cnocobctByer oOMeHy wuHbopmalueil B ceTu
JEUEHTPAIU30BaHHBIM, O€30IaCHbIM, MOCTOSHHBIM, AHOHUMHBIM, YIOOHBIM H
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HaJACKHBIM CIOCOOOM. Bﬂarozxap;l AJITOPUTMaM KOHCCHCYCa U CMApPT-KOHTPAKTaAM
Blockchain ynpasisier cBs3bio Mexay y3aaMu 0€3 ydacTusi TpeTheil CTOPOHBI MU
nocpeaHudyeckoro opraHa. B 1o ke Bpemsa WM  Moxker npemsioxKuTh
HWHTCJIJICKTYAJIbHBIC MAaIlMHbI IJIS IIPUHATHA peHleHHfI, HOI[O6HBI€ YCJIIOBCYCCKOMY
pasymy.

Annotation: Nowadays, there are an increasing number of vehicles on the
road. In this regard, society must manage traffic congestion and accidents on a global
scale. A beneficial tool for real-time monitoring of human activity is the Internet of
Things (IoT). The most widely used technology right now for automating
transactions, or sharing or exchanging data across IoT devices or nodes, is
Blockchain (BC). Information interchange on the network is facilitated by BC
technology in a decentralized, persistent, anonymous, practical, and trustworthy
manner. Blockchain controls communication between nodes without the help of a
third party or middleman through consensus algorithms and smart contracts. Al can
also produce intelligent machines that make decisions similarly to human minds.

KuroueBbie ciaoBa: brnokueitn (BC), Anroputmbel KoHceHcyca, Cmaprt-
koHTpakT, MuTepuer Bemu (IoT), Mammnanoe oOyuenune (ML).

Keywords: Blockchain (BC), Consensus Algorithms, Smart Contract, Internet
of Things (10T), Machine Learning (ML).

BBenenme. YMHbIE OPOTM — 3TO JIOPOTH, OCHAIIEHHBIE IEPEIOBBIMU
TEXHOJIOTUSIMH JIJIS1 TIOBBIIIIEHUST 0€30MacHOCTH, Y(PPEKTUBHOCTA U YCTOMUHUBOCTH.
OTH TEXHOJOTHMU MOTYT BKJIIOYATh JATYMKH, KAMEPHl U CUCTEMBI CBSI3U, KOTOPHIE
UCIIOJIB3YIOTCSL JIIE cOOpa M aHaM3a JIAaHHBIX O CXEMax JBIXKCHHS, MOTOHBIX
YCJIOBUSIX U COCTOSTHUU JOPOT.

Blockchain(BC) — »srto nerieHTpanu3oBaHHas IUQpOBas KHHra, KOTOpas
obecrnieunBaeT 0O€30MacHyl0O M MPO3payHyK 3allldCh TpaH3aKUUA. ITO
pacripefiesieHHass 0aza JJaHHBIX, KOTOpas MOJACPKUBACT MOCTOSIHHO PacTyIIUM
CIIMCOK 3amucei, Ha3bIBa€MbIX OJOKaMH, KOTOPBI€ CBSI3aHBl W 3aIlUILEHBI C
MOMOIIBIO0 KpUnTOorpaduu.

Smart Road Traffic Management System (SRTMS) nerko pacro3HaeT BIusHUE
CIy4yallHbIX UW3MEHEHUM Ha O0€30MacHOCTh JOpOoKHOro HABWkeHUs. SRTMS
oOHapyXuBaeT HeOE30MacHbIE CXEeMbl BOXKACHUS, a TaKXKe Mepenaet nHpopMaiuio
B cooTBercTBytomue opradbl. SRTMS mnpencraBnser co0oil  BCTPOCHHYIO
KOHCTPYKITMIO, TPEACTABIISIONIyI0 COOOM  KOMOWHAIIMIO  ammapaTHOTO |
nmporpaMmmMHoOro odecriedeHus [1].

Hcnoabp3oBanue BcoMoraTeJbHbBIX TexHoJoruii 1 SRTMS

Hatunku [OT ycTaHaBmuMBarOTCS B TPAHCHOPTHBIX CpPENCTBAaX s cOopa
JIAHHBIX W TE€pelauyd YBEIOMJIEHUW Ui OoNTUMHU3auuu pesyibrara. Jlatuuku [oT
00Jier4at0oT MOHHUTOPUHT JOPOXKHOTO JBIDKCHHUS W TEPUOAUYECKH (PUKCUPYIOT
M300paKeHUsl JOPOXKHOTO JBUIKEHUS B pa3HBIX MeCTax Ha jopore. TpaHcnopTHbIE
CpeACTBa reHepUpyroT MHOOPMALIMOHHBIE COOOIIEHUS, CBA3AHHBIE C JOPOKHBIMHU
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YCJIOBUSIMHM, U PACCHUIAIOT YBEIOMJIEHUS APYTMM TPAHCHOPTHBIM CPEACTBAM Ha
Jopore B 00Jiee OKUBJICHHOM PErMOHE, B TOM YKCJIE C MTOMOIIBI0 MPUAOPOKHBIX
MOJPa3ACICHUN.

W cKyCCTBEHHBIM WHTEIUIEKT MOMOTaeT MOJCIHPOBATh HHTEIJIEKTYaJlbHOE
noBeJieHre NaT4yukoB U yctpoictB [oT. 3mechk mpencrapieHa cujlia MalluHbBI WA
YCTPOMCTBA, TMO3BOJSIONIAs BOCIPOWU3BECTH WA CKONHUPOBATH  PA3yYMHOE
yenoBedyeckoe noseneHue. Ycrporictsa [OT BBIMOMHSIOT 00S3aHHOCTH, KOTOPHIE
4acTo TpeOYyIOT YEeJIOBEUECKOT0 MHTEIEKTa, TAKUe KaK BU3yallbHOE BOCIIPHUSITHUE,
pacro3HaBaHUE PEUU, IPUHATHE PEIICHUN U IEPEBO MEXAY A3bIKAMM.

HUcnoan3oBanue BlockChain nias SRTMS

Texnonorus BlockChain oueHb mojie3Ha AJis CO3AaHUS JOMOJHUTEIBHBIX
yciyr B SRTMS ¢ HaznexHbIMH, pacipeieICHHbIMU, aHOHUMHBIMU, aBTOHOMHBIMH
U HEU3MEHSEMbIMHU 3amucsiMH. Kpome Toro, mcxons M3 ACUEHTPAIU30BAHHOTO
XapakTepa, MEXaHU3M JIOBEPUTEIBHOIO YIPABICHUS WUJIW aJIrOPUTMOB KOHCEHCYCA
JIEUCTBYeT MexAy pacnpeaeneHubiMu [oT-ycrporictBamu. OH  COyXKUT JJIst
adpexTrBHOrO 00X01a MPOOIEMBI IIEHTPATU30BaHHOM Noanmucu. B cooTBeTCTBUM €
MpearaéMol CUCTEMOW B cCTaThe [2], B LEIOM, Ha NPEAIaracMoM ILII03€
BlockChain ectb Tpu OCHOBHBIX y4acTHHKA: 1. BIaaenbIbl UM aIMUHHCTPATOPHI
yctpoiictB loT, 2. ammunuctpatopsl nuio3a BlockChain u 3. kKoHeuHble
nojbp3oBarenu. [Ipexae yeM noap30BaTeslb CMOKET MOJTYYUTh JOCTYH K YCTPOUCTBY
[oT, anMuUHHCTpPATOpP YCTPOICTBA MOXKET COXPAHUTH MH(MOpMAIUIO 00 YCTPOICTBE
U TIOJIMTUKY KOHUACHIIMAIbHOCTU ycTpoicTBa B cet BlockChain.

Poabr Ttexnosorum BlockChain nisi COBMECTHOro HCHOJIBL30BAHMS W
o0mena nnpopmanueii ¢ yzaamu [oT B pesknMe peajibHOr0O BpeMeHH.

Blockchain (BC) wrpaer »u3HEHHO BaXHYH pOJb B COBMECTHOM
UCIIOJIb30BAaHUU HMHGPOPMAIIMK C KOHEYHBIMH TOYKaMu YycTpoicTB HHTepHera
Bemel. Yepez BC oH mnoanepxkuBaeT ceTh OECHPOBOJHONM CBSI3UM  MEXIY
Pa3JIMUYHBIMUA MYHKTaMH KOHTPOJISI BOOPYKEHHUI, cuctemamu, cepsepamu. BC — 310
O0a3zoBast TexHojorus s y3ioB MHTepHera Bemiel st cOopa MaHHBIX U
0o0CITy’)KMBaHUS KOHEUHBIX TOYEK WJIM KOHEUHbIX y3710B. Kak wusBectHo, BC
o0ecrnieunBaeT OTCIEKUBAEMOCTbD, I0BEpHE, KOH(DUICHIIMATBLHOCTh, 0€30MTaCHOCTh U
Mpo3pavyHOCTh 0OMeHa nHpopMalnuet Mexay y3inamu MHTepHeTa Belei, a Takke
3aMHTEPECOBAHHBIMA CTOpPOHAMU. 31ech Xapaktepuctukn SRTMS, ycrpoiicTBa
HuTepHeTa Belel BHYTPH TPAHCTIOPTHOTO CPEICTBA TOTYYarOT JIFOOBIC BBIXOIHBIE
CUTHAJIbI WJIM TAHHBIC U Ye€pe3 CUCTEMY, 00YUYEHHYIO NCKYCCTBEHHOMY MHTEIUICKTY,
MOJY4YalOT  HEYJOBIECTBOPUTENIbHBIE  pe3ynbTaThl.  HeynoBieTBOpUTENbHbBIC
pe3yAbTaThl 03HAYAIOT, YTO BOAUTEND MbSIH, BBITJISIAUT YCTAIIBIM, TEPSET CO3HAHHUE,
YYBCTBYET COHJIUBOCTH, MOBBIIIEHHOE MOTOOT/EIEHUE, HEHOPMAJIBHOE KPOBSHOE
JaBJICHUE, HEECTECTBEHHOE CepJIeOMeHUue M, B XYyJAIIeM Ciydae, TOomajaacT B
JIOPOKHO-TPAHCIIOPTHOE MpoucIIecTBUE [3].

Poar Texnosormum BlockChain 1js1 cOBMECTHOro HCIOJIL30BAaHHUA WU
o0mena nnpopmanueii ¢ ysiaamu [oT B pesknMe peajilbHOro BpeMeHHU.
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3atemM uepe3 TpaH3aKlMI0, C TOMOUIBI0 KOTOpOH naercs paspeuieHue, BC
SRTMS nepegaer MHPOPMALUIO O TEKYIIEM MECTOIOJIOXEHUU TPaHCIIOPTHOIO
CPEICTBA OIPEACIICHHBIM 3aUHTEPECOBAHHBIM CTOPOHAM, TAaKUM KakK ITYHKT
yIpaBJe€HUs TPAHCIIOPTOM, OJvbKaiiiiasi cKopas MoMolllb, Oirkaiiiias 00JIbHUIA, B
MEIUIMHCKYIO CTPAXOBYIO KOMIIAHUIO, KOMIIAHUIO 110 CTPAXOBAHUIO KU3HH, CEMBE,
B YIIPABJIEHUE JOPOKHOIO TPAHCIOPTa WM OKOpPO PErHCTpaluy TPAHCIOPTHBIX
CPEIICTB, MECTHOE OT/I€JIEHNE OJMIMU U T. 1. HakoHen, ¢ TOMOIIBIO0 3TOM CHCTEMBI
BC undopmarus qomkHa nepenaBaThCsl MEXAy KOHEUHBIMU TOUYKAMHU C JIOBEPHUEM,
0€30MacHOCThIO M MPO3PAYHOCTHIO BOOOIIIE.
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1-pucynok. Apxurekrypa SRTMS

Kak BugHO Ha 1-M pucynke, ocHoBanHas Ha Blockchain texnonorust nzsectna
kak BaaS (Blockchain as a Service), ycranaBimuBaeT corjamieHuss o0 oOMeHe
JAHHBIMM ~ MEXIy OmepaTopaMH U  HUHTEPHET-KOMIIAHUSIMU,  pa3peliacT
B3aMMOJICUCTBE HAa OCHOBE JAHHBIX O KOH(PHUICHIHMAIBHOCTH MOJb30BATEIECH.
Kpome TOro, OH COBMECTHO HCIOJB3YET 3alKMCH OOIIEro JOCTyNna K JaHHBIM JIJIst
MOJIyYeHHUs] aBTOpHU3AlMU JOCTyna K JaHHBIM. A TakXke MNpPOCIeKUBAEMOCTh
JTAHHBIX, YTOOBI TapaHTUPOBATh, YTO OOMEH JaHHBIMHM SBJISCTCS 3aKOHHBIM,
KOHTPOJIMPYEMbIM, TTPOBEPSIEMBIM U PEryJIUPYEMbIM. ITOT PUCYHOK IOKA3bIBAET,
YTO BOJUTENU TPAHCHOPTHBIX CPEICTB HMMEIOT CBOM COOCTBEHHBIA KOHTPOJb
JIOCTYTIA K JIMYHBIM JIAaHHBIM U MPABO JICITUTHCS WIH MPOJIaBaTh CBOU JaHHBIC. 371eCh
orepaTop WK noctaBuk yciyr cBs3u (CSP) obecrieunBaeT Takue NpenMyIlecTBa,
kKak (1) KOHpUACHIMAIBHOCTh JAHHBIX HE pasriamaercs, (2) wHbopMamus o
MOATBEPKICHUU MOXKET OBITh MPOBEPEHA W M3MEHEHA, U (3) OTCIC)KHUBAEMOCTh U
3alKTa OT HECAaHKIIMOHUPOBAHHOTO AocTyma [3].
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3akarovyenue. Mpl B 3TOH cTaThe pazoOpany TO, KaK MOXHO HCIOJIh30BaTh
texHonoruto Blockchain nnst peanuzanuu cucremsl. Ho Ha JaHHBIN MOMEHT BCe €I11e
CYIIECTBYIOT MOTEHIIMAJIbHbIE MPOOJIEMbI CBSI3aHHBIC C BHEAPECHHUEM TEXHOJOTHH
BlockChain B aBromaTuzammu Smart Roads, Hampumep MacmtaOupyeMocCTh.

Texnonorust Blockchain, ocobeHHO B €€ HBIHEIIHEM BHJIE, INIOXO MOJIXOJJIUT
U1st 00paboTKH OOMBIIOTO KoMmdecTBa TpaH3akmuil B cekyHay (TPS), mockombky
MOJKET BBI3bIBATh 33JIEP>KKH, BBICOKUE KOMUCCHH 32 TPAH3AKIIUHU U IEPETPY3KY CETH.
OT0 MOXET OBITh MPOOJIEMOW HJisi aBTOMATH3aIlMU WHTEIUICKTYyaJbHBIX JIOpOT,
MIOCKOJIBKY JJII 3TOTOo Tpelyercs oOpaboTka MaHHBIX B peajbHOM BpEMEHU U
NPUHATHE PENICHWA IJIsl YIpaBICHUS TOPOKHBIM JBHKCHHEM, cOOpa IUIaThl 3a
poe3 ] ¥ Ipyrux QYHKIUH HHTEIUICKTYaIbHBIX TOPOT.

Bo3moskHbIE penieHUus MPo0dJaeMbl MACIITAOUPYEMOCTH

ePaznieneHre — 3TO METO, KOTOPKIN pazouBaet blockchain Ha 6osiee Menkue,
Oornee ympaBiisieMble YacTH, HA3bIBa€MbIe OCKOJIKAMH, KOTOpPBIE 3aTE€M MOTYT
00pabaTbIBaThCS MAPATIIEIBHO.

ePlasma — 310 (peiiMBOpPK, KOTOpBIA IO3BOJSIET CO3/1aBaTh JIOYSPHUEC
LENOYKH, KOTOphlE MOTYT 0OpalaThiBaTh OOJIBIIOE KOJUYECTBO TpPaH3AKIMUM, a
3aTeM MepUoANIEeCcKU OOHOBISATH OCHOBHOM blockchain.

eMacmTabupoBaHusi BHE IIETIOYKH — O5TO PEIICHUS BKIIOYAIOT TMEPEHOC
HEKOTOpbIX TpaH3akuuii u3 blockchain Ha OTHENbHBIA ypOBEHb, UYTO CHHYKAET
Harpy3Ky Ha ocHoBHOM blockchain.
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YJIK 00.004
Traffic sign recognition using synthetic training data
Rauza Alshymbayeva
Faculty of Information Technologies, Kazakh British Technical University,
Almaty, Kazakhstan

Abstract — Synthetic training samples are used to train image recognition
algorithms in cases where real data acquisition and partitioning is impossible or too
resource intensive. The quality of recognition based on advanced machine learning
depends significantly on the size of the training sample. This paper investigates
methods for generating synthetic training data as applied to the task of recognition
of road signs. To solve the problem of improving the quality of road sign detection,
a method of generating realistic synthetic images using competing neural networks
(Generative Adversarial Networks (GAN). A method of classifying road signs has
been proposed to it classifies the frequent classes of road sings. The method is
trained on real and synthetic training examples. A road sign classification method is
investigated to classify frequent signs. Experimental evaluation of the method has
shown that this approach is more successful compared to the basic methods in which
the sign is randomly placed on the image.

Keywords — image recognition, GAN, LFW collection, synthetic training,
blockchain technology, deepfakes, road signs.

INTRODUCTION

One of the main tasks of computer vision is the task of recognizing objects in
an image. In most cases it is solved by machine learning methods based on
precedents. These methods often require a training sample of considerable size. The
quality of recognition based on modern machine learning depends significantly on
the size of the training sample [1]. In the paper [2] it is shown that using a training
sample size of 4.4 million instances in the training of deep neural networks can bring
the level of face recognition in images to the human level on a reference LFW
collection.

Methods for generating synthetic training samples solve the problem of
obtaining high-quality models by training on complex synthetic samples. This paper
investigates methods for generating synthetic training data as applied to the task of
recognition of road signs. With automated computer-generated synthetic images of
road signs can be obtained quickly and in large quantities.

The task of sign recognition can be divided into two steps: detection and
classification. In the detection phase all road signs are highlighted with rectangles,
in the second phase they are classified: each highlighted road sign is assigned a class
label from a set of predefined classes.
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There are two applications where sign recognition algorithms are used. The first
one is the control of an unmanned vehicle. The key component of an unmanned
vehicle control system is object recognition. The objects of interest are primarily
pedestrians, other vehicles, traffic lights and road signs. The second task of traffic
sign detection is automatic mapping based on data from video recorders installed on
the vehicles. The task is relevant because maintaining automatic maps is either
financially expensive or requires a huge amount of human input.

The traffic sign detector must meet several requirements, as finding a wide class
of road signs, including the rarely ones as shown in Figure 1. Another requirement
Is being resistant to different lighting and weather conditions. The last requirement
IS meet requirements in terms of completeness and accuracy which are sufficient for

AFODO

Figure 1 — Examples of rare road signs.

In order to meet all three of these requirements, the traffic sign detection system
must be trained on a representative sample. Instead of expensive partitioning of large
data set, synthetic training examples can be used.

The objective of this paper is to improve the recognition quality of road signs
by using synthetic training data.

THE PROPOSED ALGORITHM

There is a sample of images of size H x W x C from the distribution pr(x). By
pr(x) means the probability distribution of real images. We need to train a neural
network g6(z) that receives a multidimensional noise z ~ p(z) as input and
transforms this is noise into images of size H x W x C that resemble the real ones.
Realistic images produced by a neural network can be achieved if the distributions
of pr(x) and pg(x) are close in some metric. In this paper was used the Wasserstein
metric.

A. The transformation of the Wasserstein metric

The Wasserstein first-order metric of the similarity of two distributions of real
images pr(x) and synthetic images pg(x) is defined as follows:

”'“Jr- r”_r;'} - T;_]Ef:’f b) E[.r'._l,ll-':',t-'||‘r - ,UH'

Here W (pr, pg) is the set of all joint distributions y (x,y) whose marginal
distribution are pr(x) and pg(x) respectively. As previously observed y = g6(z), z
~ p(2).

However, the metric in its current formulation is difficult to apply for training
neural networks. Using the Kantorovich-Rubenstein duality, the metric can be
reduced to the following expression:
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Here the supremum is taken over all 1-lipschitz functions. Let’s represent this
formula approximately by a family of neural networks with weights w € W. Then

the metric will look as follows:
" {,J”f" .U_r;} - }Ilﬁfh\ E.r'-w-,u,. _rlr.'rl.r-r‘.l - E:-w-u:::-f.'n'rn.ffq'}l.r:‘.l- (3)

The metric in this form can already be used to train the generating neural
network.

B. Proposed Algorithm

As mentioned in the beginning, the neural network generator receives a
multidimensional noise vector as input and outputs a random image of the road sign.
At the same time, the neural network must be able to generate images of road signs
of the right classes. The generation input, in addition to the random noise, is the class
of image to be generated. The class is encoded by a binary vector by one-hot method:
one component of the vector contains 1, the rest — 0.

The problem is that such a method cannot be applied to the Wasserstein metric
because of possible ignoring of some classes by the neural network. Therefore, in
this paper proposed an algorithm where instead of one conditional neural network to
train N neural networks, where N — the number of classes of road signs. Each neural
network is trained on one narrow class of road signs. As a result, the quality of the
generated examples has improved (see Picture 1 and Picture 2).

Two neural networks are involved in the learning process generator g6(z) and
critic fw(x). The network-generator receives normal noise and class label as input
and generates an image. The network-critic receives an image as input and tries to
distinguish the real image from the generated image. The Wasserstein metric (3) is
used to train the generator and the critic. In order for the metric to be used for training
neural networks, needs to ensure that the function fw(x) is lopsided with a constant
of 1. In [3] this is achieved by using an additional term in the loss function:

Lg = M||Vifu(®)|| - l‘.lf.(4)

Here x"=tx + (1 — t) g6(z2), z ~ p(z), t ~ U [0; 1] — the convex combination
of real and synthesized image.

In order for the generator to account for the class label, the critic additionally
learns to classify the generated images into a given number of classes. Cross-entropy
is used for this purpose:

Le = Evp, o) log p(c|z)] + By log p(clge(2)] | (5)

Here c is the class label of the real or synthesized image. The final loss function
L is the sum of W (pr, pg), LC and LR with some weights.

EXPERIMENTS AND RESULTS

For the experimental evaluation of the synthetic image generator, the German
road sign database GTSRB was used [4]. The database contains 43-character classes
and 52000 images divided into training and test samples at a 3:1 ratio. The size of
the images is pixel by pixel.
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To classify road, sign images, a convolutional neural network-based method
was chosen, which described in article [5]. The reason for choosing this method is
that convolutional neural networks are significantly superior to other methods in the
task of image classification. The activation functions after convolutions and the
penultimate full-link layer are ReLU is used.

The neural network-generator architecture is taken from [6]. Its scheme is
shown in Figure 2. Using transposed convolutions, this neural network increases the
resolution of a 100-component noise vector to a three-channel image of 64 x 64
pixels.

Figure 2 — Architecture of a neural network generator for gynthetic images of
road signs.

The method chosen for comparison was the icon-based road sign image
generation method from [7].

The following transformations are applied to the road sign icon: change the
brightness of image components in color space HSV and apply motion blur to an
image. Examples of images generated by the class-forming neural networks are
shown in Picture 2. Examples of icon-generated images are shown in Picture 3.

It can be observed that generating neural networks trained with Wasserstein’s
metric allow generating photorealistic images that are indistinguishable from the real
ones for the human eye. However, icon generated images are not significantly
similar to real images, and additional transformations are required to produce, for
example, glare and shadows in the images.

The following conclusion can be drawn from the results. The first, the classifier
trained on synthetic data shows slightly worse quality than the classifier trained on
real data. The difference in quality is 0.3%. The second, synthetic images can be
used in addition to real data to improve the quality of classification. The third,
compared to the icon-generated synthetic images, the neural network synthetic
training sample is of significantly higher quality. With the same sample sizes, the
quality of the classifier trained on the neural network synthetic data is significantly
higher.

CONCLUSIONS AND RECOMMENDATIONS

In this paper was proposed a method of conditional image generation based on
the Wasserstein metric. A method for converting simple synthetic images of road
signs into more realistic images has also been theoretically investigated. Further
development of the proposed algorithms can follow the directions of improving the
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synthesis of training samples based on the Wasserstein metric for training the traffic
sign detector.

For further studies, the topic of introducing blockchain technology, which is
currently used to detect deep fakes, is proposed. Thanks to these technologies, it may
be possible to increase the accuracy of traffic sign recognition during bad weather.
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APPENDIX

Picture 1 — Examples of i |mages generated by a neural network trained on a
whole sample of road sign images.
Picture 2 — Examples of images generated by class by trained neural
networks.
Picture 3 — Examples of icon-generated images.
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IIpumeneHnue 6J10KYEHH TEXHOJIOTUU
B 00ecrie4eHNH 1eJIM YCTOMYNBOr0 Pa3BUTHSA

Huxynun B.3. k.¢p-m.n., acc.npogp., Aboubammaesa M.M., 0.m.n., npog.,
Cauioacanu K.C., m.m.u., Junucnamos E.JI., m.m.n.
MeswcoynapooHwill undiceHepHo-mexHoI0cUYecKull ynugepcumem, Aimamel,
Kazaxcman

Pedepar

B cratbe mpoaHanu3upoBaHbl PO OJOKYEWH TEXHOJOTUH B COBPEMEHHOM
obmectBe. OO000IIEHBI JaHHBIC 10 TPUMEHEHUIO OJIOKUYCHH TEXHOJOTHM B
pa3nuyHBIX cepax KUZHENEATCTbHOCTH, BBISIBJICHBI OCHOBHBIE MPEMSATCTBUSA HA
NyTH BHEApPEHUs] OJIOKYECWH TEXHOJOTUM, OINHUCAaHbl MEPCIEKTUBBI OJOKYECITH
TEXHOJIOTUA Ha NyTH pa3BuTus odOmiecTBa. ClenaH akIeHT Ha NPUMEHEHUU
OJIOKYEWH TEXHOJOTUM Il PEIICHUS] SKOJIOTHYECKUX MPOoOJeM, YIydIIeHUs
3I0POBbS HACEJICHUS, KOTOPBIC MPECIEYET eI YCTOMUUBOTO Pa3BUTHSL.

KuarwueBbie ciaoBa: OJiokueiiH, 1udpoBas UMBWIM3ALMS, TJIOO0ATM3ALIMS,
nudpoBu3anys, ICHEHTPAIU30BAHHAS CUCTEMa yNpaBieHUs, 4-51 MPOMBIIIICHHAS
PEBOJIIOLMS, YKOHOMHUKA 3aMKHYTOT'O IHKJIA.

Beenenne. Tpanchopmariuss MUPOBOH SKOHOMHUKHU B CTOPOHY LU(POBU3AINU
U TEXHOJOTM3aluKd OOYyCHaBIMBAET HE TOJBKO TMOSBJIEHUE HOBBIX pPBIHKOB,
MHHOBAIIMOHHBIX ()OPM KOMMYHUKAILIUN, TOAXO0/I0B K OPraHU3alMU U YIIPaBICHUIO
IPOM3BOJCTBOM TOBApOB, HO U pa3BUTHE (PAKTOPOB, KOTOPbIE MOTYT MOBJIMITH Ha
U3MeHeHHe (PyHIaMEeHTaIbHBIX OCHOB rocyAapcTBeHHOTO yrpasienus [ 1]. UMenHo
C TEXHOJOrued OJIoKYelHa »HKCIEPTHOE COOOIIECTBO CBA3BIBAET Haubosee
rJ100aJIbHBIE TPOPBIBBI B MEXaHU3ME IOCYIAPCTBEHHOTO YIPABICHHS, HECMOTPS Ha
MOCTOSIHHOE TIOSIBJIEHHME HOBBIX UIU(MPOBBIX TEeXHONOTUMH [2]. Dxcnepramu
npu3HaeTca TOT (akT, 4YTo npu OJOKYEHHE OTHOIIEHHS CTaHyT OoJjee
JIOBEPUTENIbHBIMU, IPO3PAYHBIMH, HAJICAKHBIMH.

ABTOpBI paboThl [3] MpoBeNM JeTanbHBIA M MOJPOOHBIA CTATUCTUUYECKUN
aHanu3 paboT, OMyOJIMKOBAHHBIX 3a MOCIEAHUE TOAbI, MOCBALIEHHBIX OJOKYEHHY.
CornacHO CTaTUCTHMYECKUM JAaHHBIM, IPUMEHEHHUE TEXHOJIOTHH OJOKYEHH MOKHO
pa3feNnuTh Ha TPH 3Tarla, KOTOPbIE XapaKTEepU3yI0TCs CIeAYIOIINM 00pa3oM:

Bo-1iepBrIx, 1epro; cTaHOBJICHUS. TeXHOI0THs OJIOKYECHH — 3TO COBpEeMEHHAs,
pa3BUBAIOIIAsACA TEXHOJIOTHS, W BpeMs €€ HCCIeNOBaHUM U pa3paboTOK
OTHOCUTEIBHO KOPOTKOE — CTPOr0 TOBOPSs, ITOKAa MeHee AecsaTu jJeT. Camas paHHsA
TEXHOJOTHsl OJIOKYEHH B Hayalle CBOEro TMOSBICHHUS OblJa TECHO CBs3aHA C
¢buHaHCOBOM uWHAycTpuei. B TeueHue 3TOro mnepuoAa, 3a MCKIOYECHUEM
npuwiokeHuil B (uHaHcoBoM cdepe, HE ObLJIO HUKAKUX MPU3HAKOB PACIIUPEHUS
TEXHUYECKUX MPUIIOKEHUH B Ipyrux obnactsx [4].
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C onHOIi CTOPOHBI, €€ TpUMEHEHUE B (PUHAHCOBOM cepe B TO BpeMsi BCe elle
HaxXOJIWJIOCh B NPUMHTHBHOM M HE3PEIOM COCTOSIHUM, M JIFOJU CKENTHYECKU
OTHOCHJIUCH K 3TOH TexHosoruu u 3¢ dexram ee npumeHeHus. C qpyroit CTOpoHsI,
apdekt komebanuii B (UHAHCOBOM TIIOJI€, TOSBUBIIMICS Ha OSTOM JTarle,
paciieHuBaeTCcs Kak paboTa mMO-TIpeKHEMYy HeCTaOWIIbHass ¥ HEHaJeKHas
TexHOJOoruH. [103TOMY GOBITMHCTBO TEXHOIOTMUECKUX KOMITAHUN U TEXHUYECKUX
CHELUAINCTOB B ATOT IEPUOJ 3aHMMAIOT BBDKHMIATEIbHYIO MO3ULHI0. VIMEHHO
TOTJIa, KOTJla TEXHOJOTHYECKasi CUCTeMa €lle He co3penia, 00MbIIoe KOJIMYECTBO
JIOJIe TOTOBBI MOBEPUTH, YTO OJOKYEHH MOIXOIUT TOJBKO JUISI TEXHHUYECKHX
npuMeHeHul B (UHAHCOBOM cepe. ITO MOKHO CUUTATh MOIMBITKOW OTPAaHUYUTH
TEXHOJIOTUIO OJIOKUelH (QuHaHCcOBOM cdepoil. OpHako dTa TEXHOJIOTHUA
MEpPCIIEKTUBHA U A JIPYyTuX oTpacieil. TeopeTuueckoe pa3BUTHUE TEXHOJIOTUU
OJIOKYEHH B 3TOT NMEPUOJ TakKe ObLIO OTHOCUTENIBHO CJIa0bIM, O3TOMY COIJIACHO
JUTEPATYPHBIM JAHHBIM TEXHOJOTHUS OJOKYEH pa3BUBaiIKCh MeuieHHO ¢ 2014 o
2016 rog.

Bo-Bropeix, mnepuony pocra. C 2017 roma mnpaBUTENbCTBA, YYEHBIE U
OTpacieBble MPAKTHUKU B HECKOJIBKMX CTpaHaX Hayalau MpeiaraTb U MPOBOAMTH
IpeIBapUTEIIbHBIE HCCIIEIOBAHUS IO BHEAPEHUIO TEXHOJIOTHH OJIOKYEIHA B IpyTHe
oTpaciu [S]. DToMy ecThb pa3Hble puuruHbL. C OJHON CTOPOHBI, UCHOJIB30BAHUE
TEXHOJIOTUU OJoKYeliH B OaHKOBCKoW cdepe OezomacHo. Ilo mepe Toro, kak
MPUMEHEHUE TEXHOJIOTMH OJoK4YeiiHa B ()MHAHCOBOM cdepe pa3BUBAECTCS, OHA
MOCTOSIHHO TPOJBUTACTCS B Pa3IUYHBIX (PUHAHCOBBIX OOJACTSIX, MOCTEIIEHHO
n30aBIISASICh OT HECOATAHCUPOBAHHOTO MTPUMEHEHUS MOJ0TPACIIEBBIX MPUIIOKEHUH.
CyllecTBYIOT pa3/inyHble CTENEHH MpeABapUTEIbHON NPOpPaOOTKH CEKTOPOB
HDKOHOMHKH, MH(PPOBHU3AIMK, TMPOMBIIUICHHOTO MPOU3BOACTBA, TPAHCIOPTA,
rOCyJIapCTBEHHBIX YCIIYT U CPEICTB C TOUKHU 3PEHUSI TOA0OHON SKCIIAaHCHH.

Oco0oro BHUMaHMs 3aCIyKUBAIOT MPUKIAIHBIE UCCIEIOBAHUS B PA3IUYHBIX
00JacTsAX, TAaKUX Kak IMPOCIEKUBAEMOCTh 3JIEKTPOHHBIX MEAUIMHCKUX KapT,
MPO3PAYHOCTh OTHOIIECHHUWA MEXAY BpPauoOM M MAIMEHTOM U MHPOCIEKHUBAEMOCTh
MEIUIMHCKONW momouu. [IpuMeHeHrne B MEIMUMHCKOM MEHEIKMEHTE SIBISETCS
HauOojiee 3aMETHBIM paclIMpeHHeM TpUMEHEHWil OyokdeitHa B  cdepe
KU3HENEATeNIbHOCTH Jrojei. Hanpumep, B HamaxuBaHuu UHGOpMaTH3ALUU
HAIlMOHAIBHOTO 3/IpAaBOOXPAHEHUS, OBBIIEHUH OIbITa 00CITYKUBaHUS HACEICHUS,
KOHIICHTpAIlMd BHUMAHUS Ha PEIICHUHU TPOOJIEM CII0KHOW U JIOPOTOCTOSIIEH
MeIUIMHCKON oMo, C pa3BUTHEM TaKMX BUAOB MEIULIMHCKON JEATEIbHOCTH,
KaK JJ0OKa3aTelbHas MEIUIINHA, 3/J0POBbE HAPOIOHACETICHUS U YMHAass OMOMETUITHA,
WCITOJIb30BAaHUE TEXHOJOTUU OJIOKYEIHA B JJeueHuu OyaeT ObicTpo pactu. [lo mepe
pacumpeHus MPOMBIIICHHBIX MIPUIIOKEHU N 0JIoKuUelH MO3BOJISIET
TpaHC(HOPMHUPOBATH U MOJEPHU3UPOBATH MPOMBIIIJIEHHOE MPOU3BOACTBO, Cpeau
MPOYEro, JIEMOHCTPUPYS OrPOMHBIM MOTEHIMAI [Jisi YBEIUYEHHUS KOJMWYECTBA
npunoxenuil. Haumnas ¢ 2017 roma pacmmpeHne NPUMEHEHUS TEXHOJIOTHH
0JIoKYelH B 00JACTH OXpaHbl OKPY’KAIOIIEH Cpelibl CO BPEMEHEM PaCIIMPSIOTCS C
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YCTOMYMBON TeHJACHIMEH K pocTy. Oxuaaercs, 4To OJIOKYEHH BCTYNUT B (azy
pacnpocTpaHeHHUs! U OBICTPOrO PaCIIUPEHHUS.

B-TpeTpux, nepuoa pacmnpoctpaHeHus u Ovictporo pacmmpenus. [locneanee
BpeMsi Bce OoJiee 3aMETHO yBEIMYEHHE KOJMYECTBAa MPUKIATHBIX HCCIEIOBAHUN
TE€XHOJIOTUH O10K4eiH. C OHOM CTOPOHBI, MHOI'ME OTPACIH CIIOHTAHHO BBI3BAJIN
BHYTPEHHHI TOJYOK K U3MEHEHUSIM OJlarojiapsi HHTEIUIEKTyJIbHBIM TEXHOJIOTHSIM.
[lepexon, KOTOpoMYy CHOCOOCTBOBaJ MEPHUOJ MPOrpecca BBICOKUX TEXHOJIOTHM,
OpuUBJEK OoJibllle BHUMAaHUS CO CTOPOHBI MHOTMX OTpaciied, TakKuX Kak
VCKYCCTBEHHBI MHTEIJIEKT U MHTEPHET BELIEH, KOTOPBIE MpEAJIaraoT MOTEHIHAI
JUISL TOCTUKEHHS] SdKOHOMUKH 3aMKHYTOTO LIMKJIA U YCTOMYMBOM LIEMOYKHU TTOCTABOK.
OTH TEXHOJIOTUM JOCTUIJIM TIOPAa3UTENbHOTO TIporpecca B CBOUX 00JIACTHX,
SBUBILIHCH YAaCThIO JABMXKYIINX cUll B uHAycTpun 4.0. B pesynbrate npoaBuKeHHE
MHTETpalnuu 0J0K4elHa B Apyrue 00JacTH SBJISETCSl HEOOpaTUMOI TeHAEHUUEH, U
TEXHOJIOTUU OJIOKYEIH MOJy4IIH JlalibHeIee pacupsieMocts nocie 2019 rona.
HccnenoBanusi TPWIOKEHUHM B Pa3iIMYHbIX  OOJAcTAX OBUIO  IPHU3HAHO
aKaJeMUYECKUM COOOIIECTBOM, MPABUTEIBCTBOM M MPOMBIIUIEHHOCThIO. MHOTHE
CTpaHbl CTaJIM NPUIEPKUBATHCS MOJIUTHKU MOAJEPKKU MOOLIPEHUSI WHULIUATUB B
00JIaCTH pacIIMpPEHUsl MPOMBIIIJIEHHBIX UCCIEIOBAaHUI U Pa3padOTOK U BHEIPEHUS
TEXHOJIOTUH OJOKYEWH. XOTS TEXHOJOTusl OJIOKYEHHA M3HAYaIbHO NMPUMEHSIIACH
UCKIIIOUUTENbHO B (DMHAHCOBOM cdepe, mnepuoabl OBICTPOrOo pa3BUTUA U
pacIIMpeHus MOKa3bIBalOT TEHJICHIUIO JUBEpCU(UKALUN O0nacTell MpUMEHEHMUS,
OPUJIO)KEHUH TIIyOOKOW MHTErpalldd C HECKOJIbKMMHM TEXHOJOTMSIMU U
MEKIOMEHHOM TITyOOKOM HHTETpallii HECKOJIBKUX TEXHOJIOTHUH 11T MaKCUMHU3AIIN
LEHHOCTHU TEXHOJIOTUHU OJIOKYEHHa.

IIpumeHnenue 0JIOKYCHHA B LEJISIX YIyYIICHUS IKOJIOTHHU

[IpuMmeHeHre TEeXHOJOTUM OJOKYEHH B KOMIUIEKCHBIX HCCIEIOBAaHUSX B
00J1aCTH OXpaHbl OKpYKarOUIEH cpeibl, Kak MPaBUIIO, COCPEIOTOYEHO HA OJHOM U3
HECKOJbKHX oOnacteil. OgHaKo 3KOJOrHYECKHe Ipo0IeMbl BO BCEM MUPE CErOIHS
SBJISIFOTCSI JOCTaTOYHO CJIOKHBIMH U Pa3BETBICHHBIMU, U YACTO MPUYMHHO CBSA3aHbI
c mpobiemMaMu B 1EJIOM psjie obsiacTei, 4To TpeOdyeT KOMIUIEKCHOIO MOAX0/a U
aHanau3a OOJIBIIOTO KOJIMYECTBA B3aUMOJICHCTBUI M NPUUYUHHO-CIIEICTBEHHBIX
CBsA3€H, 4ro mOTpedyer o0O0pabOTKM M XpaHEHUs OOJIBLIIOr0 KOJIMYECTBa
uHpopmanuu [6]. Opranuzanus TaKUX UCCIEIOBAHUN MOXKET IPUBECTHU K CO3JaHUIO
00BEMHBIX HMH(GOPMAIMOHHBIX XPAHWJIHUIL U OOBEIMHEHUIO WH(OOPMAIMOHHBIX
MNOTOKOB, MPH 3TOM MOTYT CJOKHOCTH HJisi OECHpEnsTCTBEHHBIX IOTOKOB U
UCIOJIb30BaHUI0 HH(POPMAIIMU U3 Pa3IMYHbIX 00sacTel. Tak ke BOSHUKAeT BOIIPOC
JIOCTOBEPHOCTH MH(GOPMAIIMH U 3aIUTHI OT UCKXKEHHUH 1 pabcudukanuii [7].

OAHOCTOPOHHUN aKIEHT Ha MPUMEHEHUH TEXHOJIOTUU OJIOKYEWH B 00JacTH
3paBOOXPAHEHUS TaK)Ke MPUBOJUT K OJHOCTOPOHHHUM CYKJIEHHUSIM O MpoOIeMax.
Takum o0pa3oM, COBMECTHbIE MPUIIOKEHHUSI K HECKOJIBKUM TOJISIM 00eCceunBaroT
3G (HEKTUBHYIO CBSI3b MEXKY MOJISIMU C MPUYMHHO-CJIEICTBEHHBIMU U JIOTUYECKUMU
OTHOUIECHUSIMHU.
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[TockonbKy OOJBIIMHCTBO HCCIAEAOBAHUM 10 NPUMEHEHHIO TEXHOJIOTUU
OJIOKYEHH K Ipo0eMaM OKpYKaroUled Cpeabl U 3paBOOXPAHEHUS HOCAT €JUHBIM
XapakTep, MX pe3yabTaThl OTPaHUYEHBbl B PEUICHUH MpoOJeM, 3aTparuBaroIMX
HEecKoJIbko oOnacteil. Ha myTu perenust 5Toil mpoOieMbl BIUAIOT HaIpaBJICHUE
UCCIICIOBaHMsSI, YCJOBHSI HCCIENOBaHMs, TIAyOMHA U IIMPOTa MEPEKPECTHOTO
corpynHuuectBa. VccnenoBarensiM  HEOOXOOMMO  MPOBOJAWUTH  JIOTHYECKHUE
paccyxaeHus, o000IEeH!sT U [UTUPOBAHKUE MO KaKJIOMY BOMPOCY I PEIICHUs
npoOieM, 3aTpardBalollluX HECKoJIbKo objacTteil. Hekotopwle wuccienoBaHus,
OXBAaTHIBAIOIIME HECKOJIbKO 00yacTeil, He SBISIIOTCS MPOCTOM HHTErpamuent
UCCJIEIOBAHUM B COOTBETCTBYIOIIUX O0JACTSIX, KOTOPhIE TAaK:Ke€ MOTYT BKJIIOYATh
Oosnee CIOXHBIE TPUYUHHBIE (AKTOPHI, MOITOMY MPUMEHEHHE KOMILJIEKCHBIX
MOJIXO/IOB MOTYT MOBJIMATH Ha HAYYHOCTh U TOYHOCTh PE3YJIbTATOB UCCIIEI0BAHUN
[8].

C ToYKM 3peHHs] BaXXHOCTH MOCTABJIEHHBIX 3a/1a4, BCE CTPAHbI U OpraHu3aluu
B MUPE JIOJDKHBI B3ATh Ha c€0sl OTBETCTBEHHOCTD 3a JaJbHEUIIINNA X0 pa3BuTusi. B
TO K€ BpeMs, CYIIECTBYIOT OTrpaHHYCHHs] Ha MEKTEPPUTOPHUAIBHOM U
MEXIUCIUIUIMHAPHOM YPOBHE, IMOCKOJBKY MCCIEA0BATEIbCKUE OPTraHU3AlMK WU
COTPYOHUKH TPEANOYUTAIOT COTPYJHMYATh C TEMH, KTO HaXOAWTCI B
reorpaduyeckoi OJU30CTH W B OJAHOM 00OMacTH wuccienoBanuii. Tak ke CBOE
BJIMSIHUE OKa3bIBAIOT MOJUTHYECKUE MPOOIEMBI. B Takux 00CTOATENBCTBAX IITyOMHA
U IIUpOTa HUCCIENOBAaHUM SBISAIOTCA OJHUM W3 aCIEKTOB, KOTOPBIE CIIEAYET
YUUTHIBaThb TPU  YCTAHOBJIEHUM COTpyAHHuYecTBAa. OJHako B  KaXKIOM
reorpauyeckoM paiioHe CyIIeCTBYIOT pa3InyHble MPOOIEMbl OKPYKAIOILIEH Cpebl
U 30paBoOXpaHeHMs. He cyniecTByeT yHMBEpPCAJbHOIO MOAXO0Ja KO BCEM
VH/IMBHU1yaJIbHBIM XapaKTePUCTHKAM — )KU3HEHHO BayKHO MBICIHTH B 11es1oM. Kpome
TOT0, y KaKI0W 00JacTU MCCIEAOBAHUN €CTh CBOM TOYKH 3pEHUS, a pa3InyHbIC
TOYKH 3PEHHS MOTYT MPEJOCTAaBUTH OOJBIIE aCMEKTOB WHHOBAIIMOHHBIX WACH U
pemienuii. IloaToMy pexomeHAyeTcs MHOOUIPSATh OTKPBITOCTH M Pa3zHOOOpasme,
yBaxkasi CBOOO/y M eJaHWe, YCTaHaBJIMBasi CTAaHAAPTHI ISl UCCIIEI0OBATEIBCKOTO
COTPYJHUYECTBA, YTOOBI U30€KATh CTEPEOTUITHOTO MBIIIJICHHUS.

3akir0oueHue

BeposiTHO, UMEHHO TEXHOJIOTHH C PaCIpPeIEIEHHBIM PEECTPOM, U B YHACTHOCTH,
OJIOKYEHH-TEXHOJIOTUU CTAHYT MPUEMIIEMBIM CBSI3YIOIIUM 3BEHOM MEXKY JIIOJAbMU
B MHpE, B KOTOPOM MAIIIMHBI CTAHOBSATCS BCE Oojiee aBTOHOMHBIMU. CO BpeMeHeM,
NO-BUJIMMOMY, HWMEHHO JICLEHTPaJN30BaHHbIC pEIICHUs, MpO3payHble U
Oe3omacHble, MO3BOJIAT IJIAHUPOBATh Ha MOCTOSHHON OCHOBE M HA JUJIMTEIHHYIO
NEPCIEKTUBY YCTOMYHMBOE Pa3BUTHE OOIIECTBA.

[lenTpanu3oBaHHble MOJEIH JOJTO€ BpeMs OBbUIM TJABHBIM CIIOCOOOM
ynpasieHus: oOuiectBoM. Ho TexHooruu moiy4usii HOBOE pa3BUTHE, BKIIIOUas
OJIOKYEHH, KOTOpblE HE TOJIBKO OXBAaThIBAIOT IIOOAIbHBIE MPOCTPAHCTBA, HO H
COCOOHBI 00ecreunTh 00Jee COBEPIIEHHOE KOOPIAWHHUPOBAHUE OOIIECTBEHHOTO
pa3BUTHS, YCKOPUTH MPOTPECC M CO3/4aTh OOIIECTBO YCTOMYMBOTO Pa3BUTHUSL.
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brokueitn B Onmxaiime 10 1eT cnoco6eH M3MEHUTh MOJIe)Ib MUPOBOM YKOHOMUKHU:
COKPAaTHTh 0 MHHHMYMa BpeMs JIOOBIX TpPaH3aKIWA, CHU3UTHh 3aTPaThl HA WX
MPOBEICHNUE, CelaTh MPO3PAYHBIMUA JUIsI OOINECTBAa TOTOKM WH(pOpManuu u
JICHEKHBIX CPEJICTB, 00€CIEUUTh JOCTHKEHUE YCTOMUUBOTO PA3BUTHSL.
TpaauMOHHOE SKOJIOTUYECKOE YIPABICHUE UMEET PsAJl HEAOCTATKOB, TaAKUX
KaK MAaHUIyJIUpOBaHWE JaHHBIMH, (ambcuuKkanus JaHHBIX MOHHUTOPHUHTA
OKpYXarlomel cpeapl, KOJMYECTBEHHOW OIEHKH BBIOPOCOB 3arps3HSIONMINX
BEIECTB, OTCYTCTBUE CTUMYJIOB JUIsl TiepepaboTKU OTXOA0B U KOppymius B chepe
OXpaHbl OKpyXKaromieil cpenbl. byayiiue wucciaegoBaHus BEpOSITHO OyayT
COCpPEIOTOYEHBI HAa TOM, KaK MOJJEpKaTh U(poBYyIO TpaHcPopMaluio Ou3Heca B
00JIaCTH OXpaHbI OKPY>KAIOIIEH CpeIbl 32 CUET MOJIHOTO UCIIOJIb30BaHUs OJIOKYEiTHA
U CO3JIaHHUS HOBOTO HWHTEJUIEKTYaJIbHOTO 3€J€HOr0 HKOJOTMYECKOTO MOPSAKa.
Pacmupenue uCronb30BaHUS TEXHOJIOTHUU OJOKYEHH B OOJACTH IKOJOTHYECKUX
MPOMBINUICHHBIX TOAPA3ACICHUN U TPUBHECET B 3Ty 00JaCTh MHOTOMEpPHBIE,
pa3HooOpa3Hble W MyJIbTUTEXHOJOTHYECKHE 3(P(DEKThl MHTErpallii, TaKue Kak
HaJIeKHas nudponas MIPOCJICKUBAEMOCTb, JICLIEHTPAITU30BaHHOE
WHTEJJIEKTYalIbHOE TPOU3BOJICTBO, IUIATGOPMBI TMPOMBIIUICHHBIX OOJa4HBIX
CEPBHUCOB, YIIPABJICHHNE MOHUTOPUHTOM MHXKCHEPHBIX JIAHHBIX, U Tak ganee. Kpome
TOrO, VYJYYIIUTCA TEXHOJOTMYECKOE MPUMEHEHWE W WHHOBAIIMHU JIOKAJIbHBIX
0a3oBbIx miIargopm. Pa3zpaboTka 6a3zoBoi miaaTdopMbl OJOKYEHHA CIIOCOOCTBYET
HE3aBUCUMOMY PEIICHUI0 PETHMOHAJBHBIX HKOJOTHYECKUX MPOOJIeM, MOOIIPSET
HE3aBUCUMBIC UCCJENIOBAHMUS W pPa3padOTKM M WMHHOBAIMM B TEXHUYECKOU
apXUTEKTYpE, MO3BOJISET U30€KaTh MPOOJIEM TIJI0X0N TEXHUYECKON COBMECTUMOCTH
U (popmynupyeT 1elieBble PErHOHANbHBIE CTPATETUYECKUE TUIAHBI M HAIIPABJICHUS
yIOpaBJICHHUS OKpyKawIien cpemoid. B Oyaymiem coueranue OnokdeitHa u
CErMEHTAIMHN JKOJOTUYECKON OTpaciu OyJeT COCPEOTOYCHO Ha MCCIETOBAHUSIX
WHTEJJIEKTYaJIbHOTO 3€JI€HOTO SKOJOTHUECKOTO MJIAHUPOBAHMUSL.
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AHHOTaALMS.

3a mocienHue HECKOIbKO JieT TexHosnorusi 6mokueitn (Blockchain) BeizBana
OOJBIION MHTEPEC BO MHOTHX CEKTOPAaX SKOHOMHUKHU. BO MHOTOM 3TO CBSI3aHO C TEM,
YTO WCIOJB30BAHUE JAHHOTO aJTOpPUTMa MOXET PaJUKaIbHO W3MEHHUTH CITOCO0
MIPOBEICHMSI TPAH3aKIIMA, MTOBBICUB MPO3PAYHOCTh M Oe30macHOCTh. DakTHIeCKH,
CETOIHS MOXHO OIIAYMBATh aBHAOWJICTHI WM JPYTHE TYPUCTHUYCCKUE YCIIYTH
KPUTITOBATIOTON. DTO SIBISETCS KAYECTBEHHBIM CKAYKOM JUIS TYPUCTHYCCKOMN
WHIYCTPUHU, O YEM aBTOPBI, OCBETAT B JIAHHOM TE3HCE, 000 BCEX TOCTOMHCTBAX U
MPOCTOTE TIPUMEHEHHSI OJIOKYCITHA B TYPUCTCKOM cdhepe.

KiroueBble ciioBa: Typusm, OJI0KUYEiH, 0€30MIaCHOCTh, pa3BUTHE WHHOBAIIUM,
IU(QPOBBIC TEXHOJIOTHH.
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bnoxuelin — 370 nu¢poBast 1eLEHTPATN30BaHHAs KHUra, KOTOpasi 3alIUChIBAET
TpaH3aKUU B CETH KOMIIbIOTEPOB. OH HUCHOJB3yeTCs IS 3allUCU U XPaHEHUs
JAHHBIX 0€30MacHBIM, MPO3PAYHBIM M 3AIIUILIEHHBIM OT HECAHKIMOHHPOBAHHOIO
JIOCTYTIA CITOCOOOM.

brokueiiH cocTOUT U3 OJOKOB, KaXIbI U3 KOTOPBIX COACPKHUT TPYIITY
Tpanzakuui. Kak Tonpko 0610k goGaBisieTcst B OJIOKYEHH, colepikamascs B HEM
uHbOpMaIUsl CUUTACTCSI MPOBEPEHHOW M MOCTOSIHHOM. Kaxkipiid ONMOK Takke
COJICP’KUT YHUKAQJIBbHBIA KOJ, Ha3bIBAEMBIM «XJIIEM», KOTOPBIA CBSA3BIBAET €T0 C
OpeIpIIyIUM OJIOKOM B LIETIOYKE. DTO CO3JAET «LEMOUYKY» OJIOKOB, OTCIOAa U
Ha3BaHUE «OJOKYEHH.

bnok4elHbl HMCHOJB3YIOT CIIOXKHBIE AITOPUTMbI M KpUNTOrpaduio IS
o0ecrieyeHnsl LEJIOCTHOCTH U O€30MACHOCTH XPaHALIMXCA B HUX JAaHHbIX. OHH
JELEHTPAIIN30BaHbl, @ 3TO 03HAYAET, YTO HU OJIHA OPraHU3ALMs HE KOHTPOJIUPYET
CETh, YTO JIETAET UX YCTOMYMBBIMU K B3JIOMY M B3JIOMY. DTO JENAET UX MOJE3HBIMU
JUISL IIUPOKOr0 CHEKTpa MPWIOKEHUH, BKIOYas (PUHAHCOBBIE TpPaH3aKLINH,
YIPABJICHHUE LIETIOYKaMHU ITOCTABOK U MPOBEPKY LHUPPOBOM JTMUHOCTH.

CaMbIM HM3BECTHBIM BAapUAHTOM HCIOJIb30BaHUSI OJIOKYEHHA SIBIISETCA
butkoiiH, nepBas KpUNTOBAIIOTA HA OCHOBE OJIOKYEHHA, HO Y 3TOM TEXHOJIOTUU €CTh
MHOTO JIpYTUX BapUaHTOB MCIIOJIb30BaHUs, U OHA ObLIA pEeaJu30BaHA B PA3IUUYHBIX
TUIIAaX CETEH, TAKMX KaK OOIEJOCTYITHbIE  YACTHBIE.

Typuctuyeckas oTpacib BBUJIY Pa3BUTUS MHHOBAIUM, IMOSBJIECHUS HOBBIX
U(PPOBBIX TEXHOJIOTUH, HAXOAUTCS Ha ATaNe OYepeaHbIX TpeoOpazoBanuii. HoBbie
TEXHOJIOTHUH, KOTOpbIE Celuac CO3Jal0TCs, MO3BOJSIOT TYpPUCTY, MOTPEOUTEIIO
HaIpsMYI0 padoTaTh C MPOU3BOAUTENIEM TYPUCTUUECKOM YCIYTH, UTO CITIOCOOCTBYET
MPEIOCTABIECHUIO TMOTPEOUTEN0 00Jiee KaueCTBEHHOTO W HEIOpPOro MpPOIYKTa,
MOBBIIIAs OTBETCTBEHHOCTh MPOM3BOAUTENS Mpoaykta. Hecmorps Ha TO, 4TO
TEXHOJIOTHs OJOKYEHH MOKa HaXOJIUTCS Ha paHHEH CTaJuu CBOEro pa3BUTHS, OHA
y’K€ JIEMOHCTPUPYET TI'paHIMO3HbINA MOTEHLMAI C TOYKHU 3pEHUsS (POPMUPOBAHUS
IPUHLIKIIMATBHO HOBOTO IU(PPOBOT0 MEXaHU3Ma JJi11 0OMEeHa «LIEHHBIMUY» JaHHBIMU
[1].

TexHosnoruss OJOKYEHH MOKET MPOU3BECTH PEBOJIIOLMI0 U B WHIYCTPUU
Typu3Ma, MPEeJOCTaBUB O€30MacHbId U MPO3payHbId COCOO XpaHEHUs U oOMeHa
JAHHBIMH, CBSI3aHHBIMU C TYTELIECTBUSIMH W TYPU3MOM. DbIJIOKYEWH MOXHO
UCIIOJIb30BAaTh ISl CO3AaHMSI ACLICHTPAIM30BaHHBIX IIATGOPM IJ1si OpPOHUPOBAHUS
W YIPAaBJIECHUS IMOE3/IKaMH, OTCIEKHBAHUS JOCTOBEPHOCTH OT3BIBOB M OLEHOK U
YIPABJICHMS IPOTPpaMMaMH JOsITIbHOCTH. KpoMe Toro, cMapT-KOHTpaKThl HA OCHOBE
OJIOKYEHa MOXHO HCIIOJIb30BATh JIJIsi aBTOMATHU3AlMK MPOIEcca OCYIIECTBICHHUS
aTeXe u paspernieHus crnopoB. B memom, OokuelH MOXET TOBBICUTH
3¢ (HEKTUBHOCTH U O€30MaCHOCTh MHAYCTPUHU TypU3Ma, MPETOCTABUB 3aIIUIIICHHbBIN
OT HECAaHKIIMOHUPOBAHHOTO JIOCTYTA U JCLIEHTPATU30BAHHBINA CIIOCOO XpaHEHUS U
oOMeHa JaHHBIMH.
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TexHosorust GJIOKYEHH MOXKET MOBBICUTH 3(PGHEKTUBHOCTh U 0E30MaCHOCTh
WHJYCTPUU Typu3Ma, MPEAOCTaBIsisa 3alIUIICHHBI OT HECAaHKIIMOHUPOBAHHOTO
JOCTyNla W JEIEHTPAIM30BAaHHBIA CIIOCOO XpaHEHUS W OOMEHa JTaHHBIMHU
HECKOJBKHMH CIIOCO0aMMu:

JletleHTpanu3oBaHHOE OpOHUPOBAHUE U yHpaBJicHUE. DBIOKYEHH MOKHO
WCITOJIB30BATh JIJISI CO3/IaHMsI JCTIEHTPATM30BaHHBIX IIATHOPM JIsi OPOHUPOBAHUS
W YIpaBJICHUS OpraHW3alyueldl TMOoe3J0K, YTO MOXKET CHAeNaTh mpolecc Oomee
3¢ (HEeKTUBHBIM U 0€30I1aCHBIM 32 CYET YCTPAHEHUS OCPEAHUKOB U CHIXKEHUSI PUCKa
MOIIICHHHYECTBA.

[ToaIMHHOCTH OT3BIBOB M OIICHOK. BJIOKYEHH MOXKHO HCHOJIB30BaTh IS
OTCIICKUBAHUS TOUIMHHOCTU OT3bIBOB U OILICHOK OTEJICH, peCTOPAHOB U JPYTUX
TYpPUCTUYECKHUX JIOCTOIIPUMEYaTeIbHOCTEH, YTO MOKET OMOYb
MyTelIeCTBeHHUKaM MMPUHUMAThH 00Jiee 000CHOBAHHBIEC PEIICHUS.

[TIporpamMmmsl 10sIIbHOCTH. BIIOKYEHH MOYKHO MCIHOJIB30BATh I YIPABICHUS
nporpaMmMamMi JIOSIJIBHOCTH, KOTOpble MOTYT ObITh Oosiee 0Oe30macHbIMH U
3 PEeKTUBHBIMU, YeM TPAAUIIMOHHBIE MPOTPAMMBI, TOCKOJIBKY JTaHHBIC XPAHATCS B
JICIICHTPAJIN30BAHHOMN CETH.

ABTOMAaTH3aIMsl TUIATEXKEH U PACUEeTOB: CMApPT-KOHTPAKThl Ha OCHOBE
0JIOKYEItHA MOKHO MCMOJIB30BaTh JJIsI aBTOMATU3AIMK MPOIECCa OCYIECTBICHUS
IJaTexel M pa3pelieHusi CIOopoB, YTO MOXKET COKPATUTh BpeMsl U 3aTparthl,
CBSI3aHHBIE C ATUMH MPOLIECCAMMU.

[IpoBepka JUYHOCTU W ympaBieHUE: BIIOKYEH MOYKHO HCIOJIb30BaTh IJIS
co3ganusi Oe3omacHbIX W AGOEKTUBHBIX IUGPOBBIX HIACHTU(HUKATOPOB JUIS
MyTEIIECTBEHHUKOB, KOTOPbIE MOKHO MCIOJIb30BATh JJISI PA3JIUYHBIX LIEJIECH, TAKUX
KaK [MOTPAHUYHBIA KOHTPOJIb, TOJYYEHHUE BU3bl U MHOTO€ JIPYTOE.

TexHonorus OJIOKYEHH MOMXET TMOBBICUTH A(PPEKTUBHOCTh TYPUCTUUYECKOM
OTpaciid HECKOJIbKUMH CIIOCOOaMMU:

HeuentpanuzoBannbie 1iatdopmel. [lmargopmbl Ha ocHOBe OrokueiiHa
MOXHO MCHOJIb30BaTh ISl CO3AaHUs JACHEHTPATU30BAHHBIX TOPTOBBIX ILIOMIAO0K
JU1s. OpOHUPOBAHUS M YIPABJICHUS MOE3IKaMU, YTO MOXKET CJIeNaTh mpolecc dosee
3 PEeKTUBHBIM 3a CUET YCTPAHECHHS IMOCPEIHUKOB W CHUKEHUS HEOOXOIUMOCTH
JIOBEPHS K IIEHTPATM30BAHHBIM OpTaHU3aIUsIM.

ABTOMAaTH3aIMs MPOLIECCOB: CMapT-KOHTPAKThl HA OCHOBE OJIOKYEHHA MOXKHO
UCIIOJIB30BaTh JJISI aBTOMATU3allMU Pa3JIMYHBIX MPOIECCOB B UHIYCTPUU TypU3Ma,
TaKUX KaK IUJIaTEKU, PaCU€Thl U MPOBEPKA TUYHOCTH, YTO MOKET COKPATUTh BPEMS
Y 3aTPaThl, CBSI3aHHBIE C STUMU MPOLIECCAMHU.

YrpaBieHne UENOYKOM ITOCTaBOK: bBIOKYEWH MOKHO MCIOJb30BaTh IS
OTCIIC)KMBAHUSI W YIPABICHHS IIEMOYKONM TOCTAaBOK B WHAYCTPUHM TYypHU3Ma,
HarpuMep, Il OTCJIEKHBAHUSI MPOUCXOKIACHUS U MOJJIUHHOCTUA MPOAYKTOB, a
TaKkKe JJIsi 00eCIeUeHHs] UX YCTOHYUBOIO MPOUCXOXKICHHUS.

O6mMen nanabeiMU: [1naTdopMbl Ha ocHOBe OJIOKUEHA MOXXHO HMCIOJIb30BaTh
JUIsi oOMEeHa JaHHBIMU MEXAY Pas3IMYHbIMU 3aMHTEPECOBAHHBIMH CTOPOHAMHU B
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WHIYCTPUU TypU3Ma, TAaKUMHU KAaK OTENM, AaBUAKOMIIAHWUM W TYPUCTUYECKHUE
areHTCTBA, YTO MOXKET YIyUYITUTh KOOPIUHAIIUIO i CHU3UTh HEAP(HEKTUBHOCTH

Yopasnenne wuneHtuduranuen: brokdeitH MOXXKHO WCHOIB30BATh IS
co3maHusi Oe3omacHbBIX M AIPQPEKTUBHBIX LUDPPOBBIX HACHTU(DUKATOPOB IS
MyTEHIECTBEHHUKOB, KOTOPbIE MOKHO MCHOJIb30BATh JJIS PA3IUYHBIX LIEJICH, TaKUX
KaK MOTPAHUYHBIN KOHTPOJIb, TOTYYEHHUE BU3bl U MHOTOE JIPYTOE.

TexHonoruss ONOKYEHH MOXET MPOU3BECTH PEBOJIOLMI0 B aBUAIMOHHOM
Ou3Hece, MpeloCTaBUB O€30IMacHbI M MPO3pavyHblid CIIOCOO XpaHEeHUs U OOMeHa
JAHHBIMHM, CBSI3aHHBIMM C  aBUamepesneraMu. BoT HeEKOTopele  CHOCOOBI
UCITI0JIb30BaHUs OJIOKUEHiHA B aBUAITMOHHOM OU3HEce:

bpoHnpoBaHK€e peiicoB U YIIPaBICHUE UMU:

biloK4eiiH MOYKHO HCHOJIb30BaTh JUIsl CO3JAaHHUS JICLIEHTPAIM30BAHHBIX
mwiaThopM Il OpOHUPOBAHUS PEMCOB M YIPABIEHUS UMM, YTO MOXET CJejaTh
npotuecc 0onee 3PHEKTUBHBIM U OE30MACHBIM 33 CUET YCTPAaHEHUS MTOCPETHUKOB U
CHIIKEHHUSI pUCKA MOIIICHHUYECTRBA.

O6paboTka TmIaTeXKeil: CMapT-KOHTPAKThl HAa OCHOBE OJOKYEHHA MOXKHO
MCIIOJIB30BaTh JIJIsl aBTOMATU3AIMHU Mpoliecca COBEPIIECHUS TIaTeXel U pa3perieHus
CIIOPOB, YTO MOKET COKPATUTh BPEMs U 3aTPaThl, CBA3aHHbBIC C ’TUMHU MPOIECCAMMU.

[IporpaMmBsl JIOSATBHOCTH.

biiok4deitH MOKHO HCIIOJIB30BaTh ISl CO3JaHUs U yNPaBJICHUS TporpaMMamMu
JIOSUTBHOCTU JIJI1 aBHAKOMIAHUM, KOTOpPbIE MOTYT ObITh OoJjiee O€30macHbIMU U
3G (HEKTUBHBIMU, YEM TPAJAUIIMOHHBIE IPOTPAMMBI, TTOCKOJIbKY JTAHHBIC XPAHSITCS B
JIEEHTPAIN30BAHHOW CETH.

[IpoBepka JIMYHOCTH:

brokueitH MOYKHO KCIIONIB30BaTh I CO37aHusl 0€30MacHbIX U dPHEKTUBHBIX
U(POBBIX UIEHTU(DUKATOPOB MACCAKUPOB, KOTOPHIE MOKHO HCIIOJNB30BATH JIJIs
Pa3JIMYHBIX IIEJIeH, TAKUX KaK perucTparius, mocajaka u T. 1.

YnpasneHne HenoyKkou NoCTaBoK:

biiok4yeliH MOKHO UCIOJIB30BATh JJIsl OTCICKUBAHUS U YIIPABJICHUS LEMOYKOMN
MOCTAaBOK B aBUAITMOHHOM OTpACIM, HAPUMEDP, JIJIsl OTCICKUBAHUS TIPOUCXOKACHUS
U TOJJMHHOCTA TMPOJYKTOB, a Takxke sl 0OecrnedeHus HuX YCTOMYHMBOTO
MPOUCXOXKICHUS.

OTtcnexuBaHue pemcos:

biiok4YeliH MOHO MCII0JIB30BaTh JJIs1 OTCIICKUBAHUS TAHHBIX O peHcax, TAKUX
KaK TpaeKTOPUU TI0JIETa, CIHUCKM TACCaXKUpPOB U 3alUCH O TEXHUYECKOM
OOCTY>KMBaHUHM, YTO MOXET TOMOYb TOBBICUTH O€30MaCHOCTh, HAJICKHOCTh H
3 PEKTHBHOCTS.

Bosayuinsie rpys3sl:

biiokdyeiiH MOXHO UCHOJB30BaTh JJIs1 OTCICKUBAHUS U  YIPABIICHUS
BO3AYIIHBIMUA Tpy3aMU, HaMNpuMmep, Uil OTCICKHUBAHUS TMPOUCXOKIACHUS U
MOJTMHHOCTH MPOYKTOB, 00E€CTICUCHUS X YCTOMYMBOTO TPOUCXOKICHHUS, & TAKIKE
obecrieueHus: 0€30MaCHOCTH U COXPAHHOCTH I'py3a BO BpeMs TPAHCTIOPTUPOBKH.
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TexHuueckoe 00CITyKUBAHUE:

biiokdeilH MOXHO UCIOJB30BaTh JUISl  OTCIIEKUBAHUA TEXHUUYECKOTO
oOCTy)KWBaHMS, TPOBEPKH U CEPTUDPHUKAIMKA CAMOJIETOB, YTO MOXKET ITOMOYb
MOBBICUTH 0€30MMaCHOCTh, HAACKHOCTh U A((HEKTUBHOCTD.

B memom, OJoKUeHH MOXKET clenaTh aBHAIMOHHBIM OW3HeC Ooiee
3¢ (HEKTUBHBIM u 0€30MacHbIM, peaoCTaBIIss 3alUIICHHBIN OT
HECAaHKIIMOHUPOBAHHOTO JOCTyNa W JCICHTPAIN30BAaHHBIA CIIOCOO XpaHEHUS W
oOMeHa JaHHBIMHU, KOTOPBIM MOXXET IOMOYb YMEHBIIUTH MOIIIEHHUYECTBO,
YIYYIIUTh Ka4€CTBO OOCIY>KMBaHHUSI KJIMEHTOB M MOBBICUTH JOBEPHUE K OTPACIIH.
TexHonorus OJOKYEHH MOXKET TMPOU3BECTU PEBOJIOLUI0O B  HWHAYCTPUU
TOCTEIIPUUMCTBA, MPEJAOCTaBUB O€30MacHBIA M MPO3PAUHbINA CIOCOO XpaHEHUs U
oOMEHa JaHHBIMH, CBS3aHHBIMH C OTEISIMHU M JPYTMMHU IOCTaBIIUKAMH KUJIbSI.
Hekoropsie crocoObl UCTOIB30BaHUs OJOKYEHHA B MHAYCTPUH TOCTECIPUUMCTBA
BKJIFOYAIOT:

bpoHnpoBaHre HOMEPOB U YIIPABICHUE UMU. BIIOKYEHH MOKHO MCIIOIb30BaTh
JUISL CO3/IaHUs ICICHTPAIM30BAHHBIX IUIATGOPM 1Jisi OPOHUPOBAHUS U YIPABICHUS
TOCTHHHUYHBIMU HOMEpaMH, YTO MOXET clenarh npouecc 0onee 3 (HEKTUBHBIM U
Oe30MmacHbIM 32 CYET YCTPAHEHHMsS TOCPEJHUKOB U CHIDKCHHS  pHUCKa
MOIIIEHHUYECTBA.

O6paboTka TUIaTeXKeil: CMapT-KOHTPAKThl HAa OCHOBE OJOKYEHHA MOKHO
MCIIOJIB30BaTh JIJIs1 aBTOMATU3allMU MPOLIecca COBEPUIECHUS TIATEXKEN U pa3perieHus
CIIOPOB, YTO MOKET COKPATUTh BPEMSI U 3aTPAThI, CBA3aHHBIE C STUMHU MPOLECCAMM.

[IporpamMMmbl JIOSUIBHOCTH. BJIOKYEWH MOKHO MCIIOJIB30BaTh JJISI CO3JAHUS U
yIpaBJ€HHUs TPOrpaMMaMU JIOSTbHOCTH JIJIS1 OTEIEN U APYTUX MOCTABIIUKOB KUJIbS,
KOTOpbIE MOTYT OBITh O0Jiee Oe30nmacHbIMH U A ()EKTUBHBIMU, YEM TPAJAUIIUOHHBIC
MPOTrPaMMBbl, TIOCKOJIbKY JIaHHBIE XPAHATCS B ACUEHTPATN30BAHHOM CETH.

[IpoBepka nHMYHOCTH: bBIOKYEHH MOMXHO HCHOJIB30BaTh [JIs1 CO3JaHHS
0e3onacHbIX U A(PHEKTUBHBIX HU(PPOBBIX UACHTU(PUKATOPOB ISl TOCTEH, KOTOpHIE
MOYHO HCIIOJB30BaTh MJIs PA3IUYHBIX IIEJIeH, TAKUX KaK perucTpaius, A0CTYI B
HOMED U T. [I.

YnpaBineHre UENOYKOM MOCTABOK: bBIOKYEH MOXHO HCHOJIb30BaTh s
OTCJIC)KUBAHUSI W YIPABJICHUS IIEMOYKOM IMOCTABOK B TOCTUHUYHOM OHU3HEce,
HarpuMep, I OTCICKHUBAHUSI TMPOUCXOKIACHUS W TMOJJIUHHOCTA MPOAYKTOB, a
TaKKe JJIsl 00eCIeYeHMsI MX YCTOMUUBOTO MPOUCXOMKICHHS.

OT3bIBBI M PEUTUHTU. BIOKYEHH MOKHO HMCIOJIb30BaTh JJISI OTCIICKUBAHUS
JIOCTOBEPHOCTH OT3bIBOB U PEUTUHIOB OTEJIEH U JPYTUX MOCTABIIMKOB KWIIbS, YTO
MOKET MOMOYb TOCTSIM IPUHUMATh 00J1ee 000CHOBAHHBIC PEIICHHUSI.

Ha narm B3riisi1, K OUeBUAHBIM MPEUMYIIIECTBAM BHEIpEHUsI OJ10K4YEeHH B cepe
TypU3Ma MOKHO OTHECTH CIEAYIOIINE:

1. ABToMarm3amusi W ympoileHue (UHAHCOBBIX OMNEpaIrfii, COKpaIieHue
BPEMEHH Ha TMOATOTOBKY M OGMOpPMIICHHE TOTOBOPOB, MPO3PAYHOCTH CIETKH,
COKpalieHre 0yMa)KHOTO TOKyMEHTO000pOoTa.
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2. Mara3usbl BUPTyaJbHOM peallbHOCTH, OHJIAiiH-OPOHHUPOBAHHME U JIPYTHE
AJIEKTPOHHBIE CEPBUCHI MO3BOJISIOT TYpUCTaM OBICTPO U BBITOJHO CIUIAHUPOBATH
CBOE ITyTEUIECTBHE.

3. CHMKEHHE CTOMMOCTHM TYPUCTCKOrO MPOAYKTa M YIY4YLICHHE KadecTBa
MPEIOCTABIISIEMbIX YCIYT (32 CYET CHMKEHUSI PACXOJI0B HA CO3/IJaHUE U PACKPYTKY
CalToOB, OIJIATY PEKJIAMbl, IOCPETHUYECKUX YCIIYT).

4. YMeHbIlIEHHE U3JEPKEK Ha BaJIOTHBIE Olepaluu (3a CYeT MPOBEIACHUS
ornepauuii B OJHOW CUCTEME).

5.ABTOMAaTH3aLUSA IIPOLIECCOB UACHTU(DUKAIIH JMYHOCTH,
aBTOMAaTU3MPOBAHHAs MTPOBEPKA KOMIIAHUHU (TOCTUHULIBI, aBUAKOMITAHUN ).

6. Yyactue mnoTpeOuTeneld TYPUCTCKUX YCIAYyr B TJIOOQIBHOW CHCTEME
JOATBHOCTH, HAKOIJICHHE OOHYCHBIX OaJUIOB MpHU MOKYIKE TYpoB (eauHas Kapra
JOSUIBHOCTH,  TO3BOJISIONIAS ~ OAHOBPEMEHHO  HAaKaluBaThb  Oallibl  BCEX
TOCTHHHUYHBIX CETEH, aBUAKOMITAHHUI, CEPBUCOB IO APEHE MAIIIVH).

7. YBenuueHue npuObUId OpraHU3alfii, OKa3bIBAIOLUINX TYPUCTCKUE YCIIYTH 32
CUeT  ONTUMHU3alMU  TOProBOH,  HMH(POPMALMOHHOW,  MPOU3BOJICTBEHHOM
NEATEIBbHOCTH.

B uenom, TexHOJ0TMs OJIOKYEHH MOXKET CeNaTh UHAYCTPHUIO Typu3Ma OoJiee
3¢ (HEeKTUBHOM, MPEAOCTABUB 3aAIIMILEHHBIN OT HECAHKIIMOHUPOBAHHOT'O JIOCTYyNa U
JICLIEHTPAIM30BaHHbIN CcIOCO0 XpaHEeHUs U OOMEHa JaHHBIMU, UTO MOXKET MOMOYb
YMEHBIINTh MOILIEHHUYECTBO, YIYUIIUTh KayeCTBO OOCIYKMBAaHUSA KIHUEHTOB U
IIOBBICUTH JIOBEPUE K OTPACIIH.

Cnmcok ucnoib30BaHHbIX HCTOYHHKOB!

1. OcunoBa T.A. biokdeitn - HoBas opraHuzanvoHHas napaaurma. CO.:
Nunyctpus coBpeMEHHOro O0aHKOBCKOTO OOCIYXMBaHMS: HAcToslIee U Oymyliee
Coopuuk matepuanoB III Bcepoccuiickoit HaydHO-TIPaKTUYECKON KOH(MEpPEHIUH.
JanpHeBOoCTOUHBIN  (enepanbHbli  yHHBepcuteT, Illkoma SKOHOMUKH U
meHemkmenta. 2018, C. 139-142.https://cyberleninka.ru/article/n/tehnologii-
blokcheyn-innovatsionnyy-proryv-v-turizme
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YK 338.2

Byxranarepaik ecente Hu@piablK KOMMYHUKANUSVIAPHI KOHE 0J10K-YeilH
TEXHOJIOTUSJIAPBI; 0JIAPABIH APTHIKIIBLIBIKTAPbI MEH KeMIILIiKTepi

H.U.I'ab0ynnun
MUTY »s.2.x., npogheccopwi
Llaxmanoea I'.T.
MUTY nexmopul 2. Aimameol

AnHoTamusi. Makamana OyXraiaTepiik €CEeNTe CAHABIK TEXHOJIOTHSIap MEH
ONOKYEH >KyHenepiHiH apThIKIIBUIBIKTAphl MEH KEMIIUTIKTEPl KOPCETUITEH.
biiokyeiiH TeXHOJOTUSACBIHBIH Kap>KbUIBIK €CENKE 9cepl, ONEepalUsUIbIK €Cerl YIIiH
OJIOKYECHHHIH POJIi MEH MaHBI3IBLIBIFBI aTall OTIITCH.

Tyiiinai ce3mep: uUpIBIK TEXHONOTHs, OJIOKYEHH Kyieci, OJIOKYEIH
TCXHOJIOI'UAJIapBbIHBIH APTBIKIIBUIBIKTAPBI, OJIOKUYEH TCXHOJIOTUAJIAPBbIHBIH
KEMIITIKTEPI.

Annotation. The article outlines the advantages and disadvantages of digital
technologies and blockchain systems in accounting. The influence of blockchain
technology on financial accounting, the role and importance of blockchain for
operational accounting are noted as well.

Keywords: digital technology, blockchain system, advantages of blockchain
technologies, disadvantages of blockchain technologies.

Kenreren kocinmopeiHIapAa OyXranTepilik ecen JEpeKTEepJll  bIHFailIbI
caKkTayra, KyXaTTap MEH ecemnTepAl xKacayra, OyXraiaTepiik akiapaTTapiabl
Tajjayra apHaJlFaH apHaibl OarIapiaMaliblK eHIMIEPAl KOJIJIaHy apKbUIbI JKYy3ere
aceippuiafpl. Onap Oyxranrepriepre OyXraiaTepiiik €CenTiH e3apa OalIaHbICTHI
caJiaJlapblH )KYPri3yre, ajl 0acKapyIbl IEPCOHANIFA ©3€KT1 aKImapaTKa KOJI )KETKI3yTre
KoHEe Oackapy menrMaepiH Kadpuigayra MyMKiHAIK Oepeni. bByxranrepriik ecenti
aBTOMATTaH/ABIPY OyXrajaTepiepliH >KYMBICBIH aWTapibIKTall >KCHUIIETEAl >KOHE
aKmapaTThl KOJMEH OHJIEYMEH CaJbICThIPFaH/Ia KeJeCl apTHIKIIBUIIBIKTApIbI
Oepemi:0acTankpl Ky)KaTTapJarbl PEKBU3UTTEPJl aBTOMATThI TYpJ€ TOJITHIPY;
aKMmaparThlH YIKEH KOJIeMiH JKbUIIaM OHJIEY, AaHaTUTHKAIBIK JIepeKTepi
KaObullayFa bIHFAMIBI QopMana Oepy (auarpammanap, rpagukrep, KecTenep);
KY)KaTTap ailHaJIbIMBIH TE3/ETY; KOCIMOPBIHHBII OAaCHIBUIBIFBI MEH OaFbIHBIIITHI
OyBIHTapBIHBIH apachlHIAaHbl  KapblM  KAaTBIHACTApIbl  JKEACITICTY;
apuMETUKAIIBIK KaTeJepl Ko, OakbUIayIibl MEMJIEKETTIK OpraHIapMeH >KoHE
OaHKTEpMEH OHJIaliH OailIaHBICTHI 1aMbITY; 3aHHAMAJarbl ©3repicTepre >KbUIAaM
OpEKeT €Ty MYMKIHJIIT1H JKOFapJary.
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Kazipri yakpiTTa OyXTanTepiiK akmaparThl OHJIEYre apHajFaH KeITereH
OarnmapiamManslk eHiMzep 0ap. KaxkeTTi  Kamaymapra — colikec — OyXraiaTepilik
OarnapiamMaHbl Oaraiayra 00JIaThIH KpUTEPUMIIEp Kelleci:

1. ®OyHKIIMOHAIIBIK TOJIBIKTHIK.

2. HopmatuBTiK aKTinepAiH, ecenm Oepy HBICAHJAPBIHBIH, €CEITey
epeKeNIepiHiH JKoHE T.0 e3repicTepre OalaaHBICTBI OarmapiiamMaliblK ©HIMACPII
YaKbITBUIBI )KaHAPTY OOJIBIT TaOBLIATHIH KEIIEH 1 KbI3MET KOPCETY.

3. Kytie ’KyMBICBIHBIH KapanailbIMIbLUIBIFbL. baFaapiaManblH HHTYUTHBTI

uHTepdeiicine, OarmapiamMaHbl KbBUIIAM ICKE KOCY JKOHE O3ITiHEH YHpeHY
MYMKIHJIITIHE €peKIIe Ha3ap ayJaapy Kepek.

4. TexHHUKaIBIK KAMTAMAaChI3 €TY.

5. barnmapnaMaHnbl )KETK3YIIHIH KOCIOWTITI.

6. bip nepexkkopmen Oip yakbITTa OipHEIe )KePrUTIKTI KeTIepAe )KYMBIC

icTeyre MyYMKIHAIK O€peTiH KAIIBIKTaH KYMbIC 1CT€Y MYMKIH/JIIT1, COJIaH KEiH
JEPEKTEP/Il CHHXPOH/IAY.

7. ABTOMaTTaHIBIPYABIH HET13r1 MIHJETI — XKyiiere Oip peTTiK AepeKTepi

€HT13y, COHJIBIKTaH OaFaapiiaMaHbl TaHIay KPUTEPHill MOIIMETTEPMEH aliMacy
YKOHE CHHXPOHIay MYMKIHAITTHIH 00JIybI O0JIBIN TaOBIIAIbI.

8. busHecTi JaMbITyFa JKOHE kKaHa €Cel KYHEeCIH eHrizyre OeliMaeny.

9. AkmapatThl KOpray.

10. ByxranTep:ik ecen TaJanTapbIHBIH KEHEIO1HE JKOHE MICHIIETIH MIHAETTEP
©JIEMIHIH YJIFalObIHA OEHIMIETy MYMKIH/IIL.

11. barnapnamanblK OHIMHIH ©31H/IIK KYHBI.

byxrantepimik OarmapiaMaliblK KaMTaMachl3 €TyAl KEeTKi3y OOMbIHILIA
kormmoacmibl 1C KOMIIaHUICHI OOJIBIN TaObLIAEL.

1C: byxranTepiik ecen YibIM KbI3METIHIH €PEKIIETIKTEPIH €CKEepPEe OTBIPHII
€Cen casCaThbIHBIH OanTayiapblH KOHQUTypalusiayra, OacTamKbl KyXXaTTap.Ibl
Kacayra, €cenTeplil KypyFa, YWbIMAapJarbl OYyXTaJlTepJiK €cel TajanTapbiHa
ColiKeC aHbIKTaMaJILIKTap/Ibl OPHATYFa MYMKIHIIK Oepe/i.

byriari tanma eH TaHbIMal IUMQPIBIK TEXHOJOTHUSUIAPALIH Oipl OYJITTHI
TEXHOJIOTUsIIap OOJBIN TaObUTAbl. BYITTBHIK TEXHOJOTHUSIIAD MHTEPHET KhI3METI
peTiHAe KaJ HEMeCe €CenTey KyaThl CHSIKThI €CENTey pPecypcTapblH YCBHIHYIbI
oinmipesi.

Byl TeXHOJOTHSHBI KOJAAHYABIH €pEeKIIeNirl yibIMFa KbIMOAT XKaOIbIKThI
CaTBIIT AITY/IBIH, OFaH KbI3MET KOPCETY YIIIiH MaMaHAap bl TAPTYABIH HEMECE apHANBI
OarmapiaMalblK  KamMTaMachl3 €Tyl OpHATYAbIH  KaXXeTi KOK. bByJiTThI
TEXHOJIOTHUsIIapAbl Mainanany yuiH MHTepHeTKe KOJ KETKI3y MKETKUTIKTI. ByaTTs
TEXHOJIOTHSJIAPABIH KaparmablM MbICAIBI — KeJieCl BHPTYaJIbl JKaJbUIapibl
*aTKpI3yra 0omael, Yandex-Disk, Drop-Box, Google-drive.

byt nen sxanra GepisieTiH CaHIbIK KEHICTIKTI HEMECe €CeNTey KyaThIH aTan Ibl.

OHBIH Kellecl cunaTraMaliapbl 0ap:

—  Taijgaja”yliblFa Ka3ipri yakpITTa KakeT QyHKIHsUIaps! (KOCcy
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KBUIAMIBIFBI, KaJ KOJIEM1, €CeTNTeY KyaThl, COHBIMEH KaTap OJ1 OVJITTHI JKaJFa
aJaThIH YaKbIT) JepOec TaHaay MYMKIHJIIT;

—  Ke3 KeJTeH KYpbUIFbIHBI MaijaiaHa OTbIPBIIN, OYITTHl TEXHOJIOTUSIAPIbI
naiiagany MyMKIHIIT1HIH OOJIyBI;

—  OarmapiamMaHbl )KETKI3YIIIMEH e3apa OpeKETTECTIKTIH 00JIMayhl;

—  peTTey MYMKIH/IIT1, TalilaJlaHyIIIbl 631 NaiataHaThIH KbI3METTEP

JKUBIHTBIFBI YIIIIH FaHa TOJICH/II.

BynTThl TEeXHONOTHUANAPIBIH KOMETIMEH OyXraiaTepiik ecenTiH OapJbIk
JOCTYPIl MIHIETTEPIH JKy3ere achIpyFa Oo0JIafbl: Kap>KbUIBIK, OacKapyIIbLIBIK,
CAJIBIKTBIK €CENTEP Il JICKTPOHBI TYPAC KYPridy KOHE CTATHCTHKAJIBIK €CerTepIi
KypacThIpy, OacTamkbl ecel Ky)KaTTaMachlH Kacay, CAJBIKTap MEH CaKTaHIBIPY
KapHaJapbIH €CerTey.

1C OYATTHI TEXHOJOTUSIIAPAbI AHJANTaHYbIH TOPT MYMKIH 9/1ICiH YChIHA/bIL:

—  YUBIM IIIIHJIE TIKEJIEH KYMBIC 1ICTEeyTe apHaJIFaH OyJIT.

—  XOJIJMHTKE apHaJIFaH OyJIT;

—  KIJIMEHTIICH 63apa opeKeTTeCyre apHaJIFaH OyJIT;

—  OarnmapriamalnblK JKacakTamaHbl OpHaTIa MHTepHET apKbLIbI 5KYMBIC

icreyre apHanFaH ICFresh TexHomorusicel.

byxeanmepnix ecenme «oynmmouly naudananyobly  aAPMbIKULLLIBIKMADbL
MbIHANAp:

— IIBIFBIHAAPABI A3aUTY;

— KallIBIKTaH KOJI ’KETKi13y MYMKIH/IIT1;

— CEHIMIUTIK (TeXHUKAIBIK aKayJiap Kaymi OapbIHIIa a3alThUIa/bI);

— JKYleJle Ke3 KENTeH YaKbITTa )KYMBIC 1ICT€Y MYMKIHAIT1.

byxeanmepnix ecenme «oynimmol» natioananyoviy Kemuliiikmepi Keaeci:

— YIIIHIII TYJIFanapra ki akmapaTTel Oepy KaXKeTTUIIr, COHJIBIKTaH

JEPEKTEP/IH aFbIM KETYl MYMKIH;

— DIIEKTPOHBIK ecen OeMiMACpIHIH KOMIIUIIT naigalaHnyIbLIIapFa

CTaHJAPTTHI MapaMeTpJiep KUHAFBIH YCHIHABI,

— KBI3METTET1 )KYMBICKA KeIepri KenTipyl MyMKiH HTepHET KOCBUIIBIMBIHBIH
OonMaybl KayTii.

bBrokuetin mexnonoeuscer OyxXraaTepiik ecen YIIiH YJIKEH dJieyeTKe ue, Oy
Oenrimi Oip epekenepre CoMkec callbiHFaH «OJIoKTap» Ti30eri. byn kemrerex
KOMITBIOTEPJICPTEe TapaThUIATBIH OPTAIBIKTAHIABIPBUIFAaH O0acKapychl3 OipbIHFA
JepeKTep KOpbl. biioKkuelH ui «yJIeCTIpUIreH IepeKTep 0a3achkl» JIEM aTajiajibl.
byxeanmepnik ecen ywin 610K4etin MEXHONOSUACHIHBIY APMBIKUILLILIKINADSI.

1. briokueitHe acanFaH aklapaTka KOHTpareHTKe CeHiM OoiiMaca Jia CeHyTe
0onaabl, OUTKEH1 TpaH3aKIMsl OHbI €K1 Tapaln MaKyJIJaraH >Karfaiia raHa »xy3ere
aceIpbliazbl. KeliiHHeH OyJ1 akmapat e3repicTep/ieH KopraaFraH.

2. KocinmopbIlHHBIH OyXranTepiiik eceOiHe OJIOKYeHH TEeXHOJOTHUICHIH EHTI3Y
KE31HJIe¢ KOHTPAreHTTEPMEH TYTEHJEY KYPri3y KaKeTTUIIr >KOWbLIANbI, OUTKEHI
TEOUTOPIIBIK KOHE KPEAUTOPJIBIK OCPEIIEKT] KABINTACTBIPY KOHE €CENTEH IIbIFapy
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omepalusHbl JKacay Ke3iHnae Oip Oaramayga Oip Me3ruie JKy3ere acaibl.
BbyxranrepiH peni caThlll aJlbIHFaH HeMece OeplIreH aKTHBTEPAl AYPBIC JKIKTEY
YKOHE CollKeC KipiCTep MEH LIBIFBICTAp/Ibl €CETIKE ay OOJaibl.

3. KocimopeiHmap imriHae OJIOKYEHMH TEXHOJOTHMSCHIH >Kacayra OoJajbl.
Hormxecinne TayapiblK-MaTepHAIBIK KYHIBUIBIKTApAbl CaKTay OpPbIHIApbIHAH
IIBIFAPy aBTOMATTHI TYPAE alylIbla KOpPCETUIENl >KOHE KIOepYIiJIeH €CeNTeH
HIBIFAPbLIA/IbI.

4. HakTpl yakpIT peXUMIHIE >KEIeN eCenTi YHBIMIACTBIPY MYMKIHACTI,
OacTankbl Ky>KaTTap bl TOJITHIPY MOCEIECIHIH MICHITYi.

5. brnoxdyeilH amasKTBHIKIEH THIMAL Kypecyre MyMKiHAiK Oepeni. CaibIk
TONEyeH JKaliTapy MYMKIH €eMeC, ©WTKeHI OapibIK  TpaH3aKuusiap
U PIaHABIPIIATEIH 001 TBI.

byxeanmepnik ecen yuiin 610K4elH MEXHON02UACLIHbIY KeMULIIIKMepi

1 .ITaiinananymbuiapslH =~ KeO€toiMeH >KyHeHIH Oasy JKYMBIC —aTKapy
KAYBINTHUIBIFBI;

2. 3aHHaAMAaJBIK PETTEY/1H KOKTHIFBI.

3. KyaTTsl Ken TYThIHY.

4. KaxeTTi neHrenaeri MaMaHaapbiH *KeTICIEYIILIITI.

Kopsita kence, nu@piblk SKOHOMHKAA KbI3BIKTHIPATBIHBI — OyXrajaTepiiik
ecente  OJOKYEMH  TEXHOJOTHUACHIH  KoOJiJaHy.  biokueiiH  ©a3achIHBIH
TUCTPUOYTUBTIK  CHUIATBl  OMEPAMSUIAPALI  JEAAICHI3  KOHE  KaAPKBUIBIK
peTTEeYIIIEP/IIH KalaFralaybIHChI3 )KY3€re acblpyFa MyYMKIHIIK Oepeni. biokueitnae
JKa3bUIFaH aKMapaTThl ©3repTy MYMKIH eMec.

TexHonorusimarel  e3repicTep  OyXraiaTepiiK ecem  MapaJurMachlHbIH
e3repyiHe oKeni, Oy FainplMJap MEH NPAKTUKTEPAEH opl Kapaid Herisri
TYKBIpBIMJIAaMaJIap MOJCTIH  KaJIBINTACTBIPy, KaHa IUQPIBIK HAKOHOMHKA
KargalbIiHAa OyXTanTepiliK ecen OOHBbIHINA 3aHHAMaHbl, HOPMATHUBTIK-KYKBIKTHIK
aKTUIEP/Il, HYCKAYJIBIKTap MEH epekesiepl 931piiey YIIiH Oipiecin KYMBbIC iCTey i
Tajamn eTei.
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B03M0KHOCTH M NIEPCNEKTUBBI IPUMEHEHHS 0JI0KYEiHA B IKOHOMUKE
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AHHoTanusi. CTaThsl MOCBAIIEHa BOmpocaM OJoOK4YelHa, KaKk TEXHOJOTHUU
JEUEHTPAIIU30BAaHHOTO XpaHEHUsl JaHHBIX, OCHOBAaHHAs Ha KPUINTOTpaduyecKux
METO/JAaX 3allMThl HMH(QOpPMALMK, TMO3BOJSIOMIAS MCKIIOYUTh TOCPEAHUKA.
PaccMOTpeH NOHATHMHBINA anmnapar, UCTOPUS U DBOJIIOLMSA Pa3BUTUSA JaHHOTO
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HanpasieHusi. Oco0oe BHUMaHHE YJICJICHO HAMNpaBICHUSIM  BO3MOKHOIO
MCITOJIb30BaHUs JaHHOW TEXHOJIOTHH U ONBIT IpuMeHeHus B Kazaxcrane.

KiroueBble c10Ba: TEXHOJIOTHs OJIOKUEHHA, 1ELEHTPAIN30BaHHOE XpaHEHHE
JAHHBIX, JIELEHTPAIM30BAaHHOE JOBEPHE, AIITOPUTMbBI KOHCEHCYCa, OTCIEKHUBAHUE
IPOIYKTOB U YCIYT

Possibilities and prospects for the application of blockchain in the
economy

A. N. Toxanova
Doctor of Economics, Professor, Almaty, Kazakhstan
Zh.T. Dildebaeva
PhD in Economics, Associate Professor, Almaty, Kazakhstan
Zh.S. Ashikbayeva
PhD, Astana, Kazakhstan

Abstract. The article is devoted to the issues of blockchain as a technology for
decentralized data storage, based on cryptographic methods of information
protection, which makes it possible to exclude an intermediary. The conceptual
apparatus, history and evolution of the development of this direction are considered.
Particular attention is paid to the areas of possible use of this technology and the
experience of application in Kazakhstan.

Keywords: blockchain technology, decentralized data storage, decentralized
trust, consensus algorithms, product and service tracking

TexHosnorus OjoKYeiHa AOBOJBLHO HOBOE SIBJIEHHUE B COBPEMEHHOM HayKe W
npakTuke. BaXxHO onpenenuTbesi ¢ KaTerOpUYHbBIM alapaToM JAHHOTO SIBJICHUS.
Tak, B kommanuu Oracle gaetcs cieayroliee onpeaenaeHue ookueitna: «baokueitn
SBJIIETCSI KHUTOW JELEHTPATIM30BAHHBIX TaHHBIX, 0OOMEH KOTOPBIMH BBIIOIHSIETCS
no Oe3omacHbIM KaHanaMm. TexHonorus OJIOKYElH MO3BOJISIET IPYIIe BhIOPAHHBIX
YYaCTHUKOB OOMEHHBAThCS AaHHBIMHU. (O0nauHble CEpBUCHI OJIOKYEWHA JaroT
BO3MOXKHOCTh JIETKO cOOMpaTh M HWHTErPUPOBATH JaHHbIE TpPaH3aKIU H3
HECKOJIbKMX MCTOYHUKOB, a TaKke OOMEHUBAThCs UMU. JlaHHBIE pa3OuBaoTCs Ha
oOmiue OJIOKH, KOTOpbIE CLEIJISIOTCS APYr C APYrOM IMOCPEACTBOM YHUKAJIbHBIX
UAEeHTU(HUKATOPOB, UMEIOITUX (popMy KpunTorpadudeckux xemr-GyHkmmii [1].

KoncantunroBas kommanus Jlemnolt ompexaenser OJOKYEHH, Kak
TEXHOJIOTHIO JICLIEHTPAJIM30BAHHOIO XPAHEHUS W PACIPEAECICHHOTO BHECEHUS
3anyced O TpaH3aKUUAX, OCHOBAHHAs Ha KPUITOTrpapUUECKUX METOJaxX 3alluThl
uH(pOpMaIUK, MO3BOJSIONIAs UCKIIOUYUTh MOCPEAHUKA. BIOKYEeH MOXET UMeTh
pa3Hble KOH(Urypallud B 3aBUCUMOCTH OT OOJIACTM NPUMEHEHUs, HauMHas C
OOLIEAOCTYHBIX CETE C OTKPBITHIM MCXOAHBIM KOJOM, 3aKaHYMBasi IPUBATHBIMU
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CEeTsIMU, TJie TpeOyeTcsl IBHOE PEeryJMpOBaHuUs MpaB AOCTyNa Ha YTEHUE U 3aMHCh
JaHHBIX [2].

B Kazaxcrane TexHoMOTMM OJIOKYEHiHA TOMYYMIM 3aKOHOJATEIbHOE
noaTBepxacHue B 3akoHe PecnyOnuku Kazaxcran N 347-VI 3PK «O BHeceHun
U3MEHEHU U JOINOJHEHUI B HEKOTOPBIE 3aKOHOJATENbHBbIE akThl PecryOnuku
Kazaxcran mo Bompocam peryinpoBaHus HUPPOBBIX TexHOJorui». Tak, cormacHo
n. 38-2 manHOro 3akoHa «OJOKYEHH — WH(OPMAIMOHHO-KOMMYHHKAI[MOHHAS
TEXHOJIOTHsI, 00ecTeunBaronias HEM3MEHHOCTh MH(POPMallUd B paclpeeIeHHON
mwiatpopMe JaHHBIX Ha 0a3e I[ENOYKH B3aUMOCBS3aHHBIX OJIOKOB JAHHBIX,
3aJIaHHBIX AJTOPUTMOB MOATBEPKIECHUS IIEJIOCTHOCTH U CPEACTB MUGPOBAHUNY, a
cormacHo 1. 39-1 3akoHa «pacmpejaeleHHas —IiaaTdgopma  JIaHHBIX — —
TEeXHOJIOTUYecKas MiaaTdopma, KOMIIOHEHThI KOTOPOH CBSI3aHBI MEXIy COOOMU
3aJIaHHBIMU aJTOPUTMaMH, Pa3MELIAIOTCA Ha Pa3IMYHbIX Y3JIaX CETH, MOTYT UMETh
OJTHOTO WM OoJiee BIANENbLEB, a TAKXKE MOTYT 00JIaJjaTh Pa3jiudyHbIM YPOBHEM
TOXKJICCTBEHHOCTH JaHHBIX» [3].

Ha ocHOBaHMM BBIIIEU3I0KEHHBIX ONPENEICHUN MOXKHO C(HOPMYIUPOBATH
OCHOBHBIE€ XApPAKTEPUCTUKHU OJIOKYEIHA: IELEHTPAaIU30BaHHOE J0BEpHUE, OJIOKU
0JIOKUYEITHA, AITOPUTMBI KOHCEHCYCA, Y371l OJIOKUEHHA.

PaccMOTpuM OCHOBHBIE MpeUMMYyIIECTBa OJIOKYEHHA, KOTOPBIE MOBBICST
3 PEeKTUBHOCTL COBPEMEHHOM HKOHOMUKM U OusHeca. OKujgaercs, YTO
UCIOJIb30BaHUE TEXHOJOTMM OJIOKYEHH 3HAYMTENBbHO paCIIUPUTCS B TEUEHUE
CJIEYIOIIUX HECKOJIBKUX JIET. TE€XHOJOTHs, MEHSOIIAs IPABUJIA UTPhI, CYUTAETCS
WHHOBAIlMOHHOM ¥ PEBOJIIOIIMOHHOW,  TOCKOJBKY  OJIOKUEHH  HM3MEHUT
CYIIECTBYIOIIE OW3HEC-TPOIECChl, TMOBBICUB 3(P(EKTUBHOCTh, HAIACKHOCTh U
0€30I1aCHOCTb.

WNuTepecHa UCTopus CO3aHusl TEXHOJIOTUM OJOKUYEH, KOTOpasi BOCXOAUT K
Havyainy 1990-x rogoB Onarogapst AByMm uccienosarensam: Ctroapty Xabepy u B.
Ckorry Cropuerre. OHM BIEpBbIE OMNUCATU KOHUENIUIO KPUNTOrpaduuecKu
3alMIIEeHHON ceTn OnokoB. IlepBoe ymomuHanue o0 apXUTEKType OJIoKuelHa
coJlepKUTCs B myOsukanuu, B kotopoid Crtroapty Xabep u B. Ckorr CtopHerrta
OMHCHIBAIOT CUCTEMY LU(PPOBONW HEpAPXUU, U3BECTHYIO KAK «IIEMOYKa OJIOKOBY,
KOTOpas HCHOJB3YeT UU(POBbIE BPEMEHHBIE METKH IS  YHOPSIOYEHUS
TpaH3akiuii. OHu paboTanu ¢ KpunTorpapuyecky 3aluIIeHHONW ENOYKOoi OJI0KOB,
Onmarogapss KOTOpPOM HHUKTO HE MOT MOJAJENaTh BPEMEHHbIE METKU JIOKYMEHTOB.
BriocnenctBuu oHM MOJAEPHU3UPOBATIM CUCTEMY LIETIOYKU OJOKOB, BKJIIOUYHMB B HEe
nepeBbs Mepkia, KOTOpbIe MOBBICHIIM A()DPEKTUBHOCTh W TIO3BOJMIA COOMPATH
OoJbllle TOKyMEHTOB B 0HOM Osioke B 1992 rogy. Kpome toro, k 1998 rony Huk
Cabo Hauan paboTaTh Haja ACICHTPATU30BAHHOW HUGPOBOW BATIOTOM, KOTOpas
HasbIBasack Bit Gold.

B 2009 romy pa3spabortuunk Caromu HakamoTo peanuszoBan TmepBbIid
osokueiiH. HakamMmoTo U3BECTEH TeM, UTO CO3/1al1 IEPBYIO B MUPE LIU(DPOBYIO BATIOTY
NnoJ Ha3BaHuWeM OuTkOMH. HakamMoTro — »TO rpymma pa3pabOTYUKOB, KOTOpPbHIE
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COTPYIHMYAIH, YTOOBI MCHOJB30BATh TEXHOJOTHUIO OJOKYEHHa ISl CO3JaHUs
OMTKOMHOB. BUTKOIH MCMOIB30BaT TEXHOJOTHIO OJIOKUEHA B OJJTHOPAHTOBOM CETH
B Ka4yecTBE pErucrpa Ui JHOOBIX TPAaH3AKUUM, COBEPIICHHBIX C OUTKOHHAMU.
Caromm HakamMOTO BBIMYCTHI TEXHUYECKYIO JOKYMEHTALMIO 00 3TOM TEXHOJIOTHUH,
B KOTOPOH MOAPOOHO paccka3an O TOM, KaK 3Ta TeXHOJIOTHs MOBBIIIACT U(PPOBOE
JIOBEPHE C YYETOM AaCHEKTa ACHEHTPATU3ALMH, KOTOPBIA O3HAYaeT, YTO HUKTO
HUKOI'/Ia HUYEro HE KOHTPOJIUPYET.

Cnenyromue dTambl: 3TO  pa3paboTka OWUTKOWHOB YK€ JAPYTHMH
pa3paboTuMKaMu OCHOBHBIX MpHIOkKeHUH. TexHoaorus nuugpoBoi Oyxrainrepckon
KHUTH HBOJIIOIMOHMPOBAA, YTO MPHUBEIO K IMOSBICHUIO HOBBIX MPUIOKEHUH,
COCTABJISIFOIINX UCTOPUIO OJIOKYEITHA.

Uro kacaeTcsi mpuMeHeHus OJOKYeilHa B SKOHOMHUKE, TO B COOTBETCTBUU C
uccienoBanusi PricewaterhouseCoopers (PwC) TexHomoruu OJoK4YeitHa MOTYT
YBEIIMYUTHh MUPOBYIO SKOHOMHUKY Ha 1,76 Tpuumona nomrapos CILIA x 2030 roxy
34 CUET MOBBILICHHS YPOBHS OTCIICKUBAHUSA U JOBepus [4].

Cornacauo wuccinenosanusiMm PwC  Beiaenssior 4 KiIO4YeBBIE  00JIacTH
npuMeHeHus: OJOKYeilHa JJIg  CO3JaHHMs AKOHOMHYECKOM IEHHOCTH C
WCITOJIb30BAaHUEM SKOHOMUYECKOTO aHAIN3a U OTPACIEBBIX HUCCIEAOBAaHUN. AHAIN3
IIPEANOIIATAET, UTO IIEPEITOMHBIA MOMEHT HAcTynuT B 2025 rogy, Korna 0XKuUAaeTCs,
YTO TEXHOJOrMu OJI0OKYeHHA OyAyT MIUPOKO MPUMEHATHCS B MUPOBON 3KOHOMHUKE.
PaccmoTpum 60s1ee moapo6HOo 3TH 00J1acTH.

1. Orcie:xxnBaHue MPOAYKTOB U YCJIYI M MX NPOUCXOKIECHHMS, KOTOPHIE
CTaJI HOBBIM MPUOPUTETOM ISl LIEMOYEK MOCTABOK MHOTUX KOMITAHUH BO BpEMsi
maggemun  COVID-19 wu  oOmamaror caMbIM  OOJIBIIUM — DKOHOMHYECKHAM
noteHnuanioM (962 mupna gomnapo CIHIA). Ilpumenenue OiokuyeliHa B JaHHOM
HaIlPaBJICHUH MIOMOKET KOMITAHUSIM B PA3JIMYHBIX OTPACISX SKOHOMHUKH, HAUYMHAsS C
TSKEJI0M MPOMBIIIEHHOCTH, BKIIFOYasi TOPHOIOOBIBAIOIIYI0 TPOMBIIUIEHHOCTD, U
3aKaH4YMBasi MOJHBIMU OpeHJIaMH, KOTOPBIE, pEarupyroT Ha CIpPOC HaceJIeHUs U
WHBECTOPOB K HA/IC)KHBIM U ATUYHBIM UCTOYHUKAM.

2. IlnaTe:xku u (UHAHCOBBIE YCJIYIH, BKIIOUYAsl MCIOIb30BaHUE IU(POBBIX
BAJIOT WIA TONIEPXKKY JOCTyna K (PUHAHCOBBIM YyCIyraMm HOCPEICTBOM
TpaHCTPAaHUYHBIX IJIATEKEHN U IEHEXKHBIX TTepeBo10B (433 mupa nomtapos CIHIA).

3. Yupasienue uaentuguxanmeii (224 mapn gosapos CIIA), Bkirodas
JUYHBbIE YJOCTOBEPEHUS JUYHOCTH, NPOPECCHOHATIbHBIC YUYETHBIE JaHHBIE U
cepTu(UKAThl, MOMOTaroe OOpPOThCA C MOIIEHHUYECTBOM M Kpaked JIMYHBIX
JTAHHBIX.

4. IlpumMeHeHHne 0JIOKYEITHA B KOHTPAKTaX W pa3pelieHun cnopos (73
miapa nposmtapoB CIIIA), a Takxke mNpuBIIEUEHHE KIUMEHTOB (54 Mupll J10JU1apoB
CIIIA), Bkrouasi UCTOIB30BaHUE OJOKYEHA B IporpamMmax OJaroHajeXKHOCTH H
JIOBEpHsI, YTO elle OoJibllie paciiupsieT MOTeHIMan OJoK4YeiHa B ropasgo Ooiiee
HIMPOKOM JUANa30HE TOCYAAPCTBEHHBIX M YACTHBIX CEKTOPOB MPOMBIIIIEHHOCTH.
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VYcenex 610k4eitna Oy1eT 3aBUCETh OT OJIArONPUATHON MTOJTUTHYECKON CPEIbl,
OM3HEC-PKOCUCTEMBI, TOTOBOM MCIOJIb30BaTh HOBBIE BO3MOYKHOCTH, OTKPHIBAEMBIE
TeXHOJOTHsIMH. B  MupoBoi 5SKOHOMHKE B 1enoM OyaeT HalmoaaTbes
HPKOHOMHUYECKAsl BBITOJIA OT TEXHOJOIMU OJOKYelH. OJHAKO MpeuMyllecTBa s
KOKJOM CTpaHbl pa3jinyaroTCs: CTPaHbl, OPUEHTHUPOBAHHBIE HAa MPOU3BOJICTBO,
takue kak Kwutaii u ['epmanusi, OOJbIIe BBHIUTPHIBAIOT OT BO3MOXKHOCTU
OTCIIEKUBAEMOCTH MPOUCXOKIEHUSI TOBapoB M ycayr, B To Bpems kak CIIA
OOJIbIIIE BCErO BBIUTPAIOT OT €T0 MPUMEHEHUSI B CEKbIOPUTU3AIMHU U TUIaTeXax, a
TaK)Ke UJIEHTU(DUKAIIUU U YUYETHBIX JaHHBIX.

Ha otpacneBoM ypoBHe HauOosbliuMH OeHeHIMapaMHu CTaHYT CEKTOpa
rOCyJapCTBEHHOTO  YIpaBJieHusi, oOpa3oBaHus U 31paBooxpaHeHus. PwC
nporuo3upyer, 4yto K 2030 roay 3TH cekTopa ImojaydaTr npuMepHo 574 Muuinapaa
nojutapoB CIIJA 3a cuer ucnosb3oBaHusl 3(PQPEKTUBHOCTH, KOTOPYIO OJOKYEHH
MIPUHECET B MUP UACHTU(DUKAIIMY YUYETHBIX TaHHBIX.

Mexnay Tem, 6oJibllIne NpenuMyliecTBa OyAyT peaqn30BaHbl 1Jisi OM3HEC-YCIIYT,
KOMMYHUKAIIMI ¥ CPEeICTB MaccoBOW MH(pOpPMALMK, B TO BPEMS KaK ONTOBUKH,
PO3HUYHBIE TOPTOBLBI, TPOU3BOJUTENN U CTPOUTENIbHBIE CIY>KOBbl BBIUTPAIOT OT
UCITIOJIb30BaHUsl OJIOKUEWHA JUIsl MPUBJICYEHUSI TOTPEOUTENEH U yIOBIETBOPEHUS
CIpOCa HA UCTOYHUKH MPOUCXOKIACHUS U OTCIEKUBAEMOCTh TOBAPOB U YCIIYT.

Yro kacaercs Kazaxcrana, To Ha CeroiHs B CTpaHE CYUIECTBYIOT JBE
HE3aBHCHUMbIE accolManuu: Accounanuu OJ0KYEeHH U MHAYCTPUM JaTa UEHTPOB B
Kazaxcrane u Accoumanusi pa3pabOTYMKOB U MOJb30BaTeNed TEXHOJOTUU
omokueitn «BlockchainKZy». TlepBas accoumanmsi 3aHUMaETCs peaau3arueit
MEXIYHAPOJHBIX TPOTPaMM U MHTETpaIlMel Ka3aXCTaHCKUX OJIOKYEHH-TEXHOIOTUI
B MUPOBOE COOOIIIECTBO, yYAaCTBYET B pabOUYUX IPYMIax 110 BHECEHUIO U3MEHEHUH B
HallMOHAJIBHOE 3aKOHOJATEIBCTBO, @ BTOPAsl 3aHUMAETCS MOIYJIsIpU3aluend caMon
TE€XHOJIOTUH, TMPOBOAMT OTKPBITBIE KYypChl U YYacTBYET B YHHUBEPCHTETCKUX
IIporpaMmax IoJAroTOBKH CIIEIUATIUCTOB [J].

[Tpoektsl Onokueitna B Kazaxcrane mepeunciensl B pazzaene «locynmapcr-
BEHHbIE  yCIayru M wuH(poOpMmaius OHJailH» Ha 1IaThopMe DIIEKTPOHHOTO
npaBuTenbcTBa Pecryonuku Kazaxcran:

1. Wnadopmammonnas cucrema «HJC Blockchain» - cucrema,
npeaHa3HaueHHas Uil (opMUpOBaHUS JEUEHTPAIM30BAHHOM O0a3bl JaHHBIX,
MO3BOJIAIOIIAs MIHOBEHHO OTCJIEKMBAaTh LENOYKY (PUHAHCOBBIX OIepauuit
HaJIOTOIJIATEIBIIMKOB U IPOU3BOJUTH JJIsl HUX TapaHThpoBaHHbIN Bo3Bpat HJIC.

Ienp npoekta: AnmunuctpupoBanue HJIC ¢ ncnonab30BaHMEM TEXHOJOTHH
biokyeiiH, KOTOpO€ HalpaBlI€HO Ha pEIIEHUE pPsiJa BONPOCOB, CBSI3aHHBIX C
anmuHucTpupoBanueM HJIC, B ToM yucie: cioXHOCTh NPOLEAYPHl BO3MEILIECHHUS
HJAC nns skcnopTepoB; HEBO3MOXKHOCTH Bo3melieHuss HJIC ans kommaHuid,
TOPTYIOIIMX BHYTPH CTpaHbl; HU3KUN ypoBeHb cooupaemoctu HJIC.

2. «Invest Online» - cmenuanbHO pa3paOOTaHHBIA MPOAYKT (MOOWUIIBHOE
MPUIOKEHUE), C TOMOIIBIO KOTOporo rpaxnaane PecnyOnuku Kaszaxcran cmoryt
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WHBECTUPOBAThH B IIEHHbIE OyMaru B pexkume onisiaiH. Llenb mpoekrta: mpocToil u
OecIUIaTHBIN WHCTPYMEHT I (PM3UYECKUX JIHII JJII CAMOCTOSATEILHOTO BIIOKCHUS
neHer B HOTHI HarmmonansHoro 6anka Kazaxcrana.

3. Enusblil peecTp aIMHHUCTPATUBHBIX MPOU3BOJACTB - CO3JIaHUE €IUHOMU
0a3bl aIMUHUCTPATUBHBIX TPOU3BOJCTB, OHJAWH-PETUCTpAIUs IPOTOKOJIOB U
ormata ImrTpadoB Ha MecTe. B mpoekTe aBTOMAaTH3MPOBaH BECh MPOLIECC
aJIMUHUCTPATUBHOTO TPOM3BOJACTBA: OT BO30YXKACHUSA Jefa [0 HUCHOTHEHHUS
aJIMUHUCTPATUBHOTO B3bICKaHMWs. EskerogHo 64 rOCylIapCTBEHHBIX OpraHa
COCTaBIISIIOT OoJjiee 4 MIIH TPOTOKOJIOB O HAJOKEHUM aJIMUHHUCTPATUBHBIX
B3bICKaHUM, 54 opraHa paccmaTpuBaloT Jena 00  aJMUHUCTPATHUBHBIX
npaBoHapyueHusx. L{ens mpoekra: o0ecneynTs rpax/iad ObICTPBIM, IPO3PAYHBIM U
3aKOHHBIM aJIMUHHUCTPATUBHBIM IPOIIECCOM; BO3MOKHOCTH KOHTPOJUPOBATH XOJI
aJIMUHUCTPATUBHBIX JIeJ; OBICTPO M YIOOHO OoruiauuBath 1mrpadsel [6].

Kax BugHO M3 CIiMCKa TEPEUYHMCICHHBIX TPOCKTOB, OHM B OCHOBHOM B cdepe
(WHAHCOB W TOCYJAapCTBEHHOTO YIIPaBJICHUSA, HO MPUMEHEHHWE TEXHOJIOTHH
OJToKueliHa pacIIupsIeTCS U 3aBOCBBIBACT BCE HOBBIC M HOBBIC OTPACITH, TOM UHUCIIC
pealbHOTO CEKTOpa SKOHOMHKH, YTO OCOOCHHO Ba)KHO B IPOLIECCE OTCICKUBAHUS
MPOIYKTOB W YCIAYT W WX MPOMCXOXKICHHS I OPTaHW3aIllii KadeCTBEHHBIX
TEXHOJOTHYECKHUX MPOIECCOB.
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MemuiekeTTiK TijIIe 0JI0KYelH TeXHOJIOTHSVIAPbIH KOJIIAHY MJceJesiepi

Tykebaesa Kanwin
¢@.2. k., K..npogheccop,
«DeyMemmik-2yMAHUmapivlK NaHOep
JHCIHe anlem minoepiy Kageopacul
Anmamul K., Kazakcman

AHHoTaumsi. byJs1 )xyMbIcTa Ka3ak TiJ1l JUHTBUCTHKACHIHIA OJOKYEHH Kacay
YIIIH Ka3aK TUTIHIET1 MOTIHAI (popManu3alusiiay skKoHe OpbIC TUIHACT1 Co37ep MEH
CO3 TIPKECTEPIH OHJLY MIHACTTEPIHIH O1p1 KapacThIpbLIaIbl. ABTOP 63 )KYMBICHIH]IA
JKacaH/Ibl WHTEIUIEKT IeH OJIOKYEeHH jkacay YIIIH MOTIHAI (opMaau3aiusHbIH
apTHIKIIBUIBIKTAPBIH, OHBIH KOJDKETIMIUIINT MEH oMOeOanThIFbIH —KbICKaIla
CUTIATTaiIbl, OYJ1 COHBIMEH KaTap Ka3akK CO3JIEpiHIH OpbIC TUIIHE TOJBIK, Caralibl
ayJapMachlHa KOJI JK€TKI3yre MyMKIH/IIK OE€pETIHIHE TOKTaIa Ibl.

Tipek co3aep: biokueiiH, kacaHJbl UHTEJUICKT, Ka3aK TUIl JUHIBUCTUKACHI,
ayJapmMa ici, Ka3ak *oHe OpbIC TUIAEPI.

AnHotaumsi. B nmaHHOi paboTe paccmaTpuBaeTcs OJHa U3 3ajad
dbopmanu3au TeKCTa Ha Ka3axCKOM SI3bIKE U 00OpabOTKHU CJIOB M CJIOBOCOUETAHUMN
PYCCKOTO sI3bIKa JIJIsl CO3JIaHUs BAJIMIATOPOB IO TEXHOJIOTHMU OJIoKYeitHa. B cBoeit
paboTe aBTOp KPaTKO OINUCHIBACT IMPEUMYIIECTBA UCKYCCTBEHHOTO HWHTEJJICKTA M
dhopmaTu3auu TeKCTa, €€ TOCTYITHOCTh M YHUBEPCAIBHOCTH IPU IIEPEBOIE TEKCTOB
Ha PYCCKUU SI3BIK.

Karo4ueBble cioBa: bBIIOKYElH, MCKYCCTBEHHBIM HWHTEJJIEKT, JUHTBUCTHKA
Ka3axCKOTo sI3bIKa, TIEPEBOAUYECKAS ICITCIBbHOCTD, Ka3aXCKUM M PYCCKHUH S3BIKH.

Annotation. Annotation. This paper considers one of the tasks of formalizing
the text in the Kazakh language and processing words and phrases of the Russian
language to create a blockchain in the linguistics of the Kazakh language. In his
work, the author briefly describes the advantages of artificial intelligence and text
formalization for creating a blockchain, its accessibility and versatility, which also
makes it possible to achieve a complete, high-quality translation of Kazakh words
into Russian.

Key words: Blockchain, artificial intelligence, linguistics of the Kazakh
language, translation work, Kazakh and Russian languages.

KymbicTbiH o3ekTijiiri: Kazipri yakpiTTa aygapma YIJKEH e3repicTepre
yIIpIpay/ia, oJapAblH Oipl MalIWHAIBIK ayaapMa >KyHelepiH KEeHIHEH KOJJAaHy
Oonbin TabbuIaabl. COHBIH Oipl - MEMJIEKETTIK TUIAC MalIWHAIBIK ayJdapMaHbIH
TOJIBIK JKETUIIplIIMETeH, ObIpak OyJI Kylienep Koramaa KeH Koiaaanbuiaasl. Mo, omap
KaTe TY31JIiM, COHbIH/IA EKITUII1 ayAapMalllbIHbIH KOMETiMeH Ty3eTuiesl. bipak oy
Oip KaparaHja raHa. Ay canackl KaHaai? TapaTein aiiTcak, HET131HIE KOFaM Ja,
FRUTIBIMJIA Callalibl ayJlapMara KOJI JKeTKi3rici kenenl. JlereHMeH camayibl Typjie
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TaOUFU TUIACPI paciMey ©Te KUbIH. JKacaHIbl MHTEIUIEKT TEOPHUSICHIHBIH HET131H
KanaymbuiapaeH 0ipi HopOGepT Bunep ke3inme Obutaii e ska3apl: "MeXaHUKaIIbIK
ayJapMa MacelieciHe KeeTiH 00JIcaK, MIBIHBIM/BI aifTcaM, MEH SPTYPJIi TUIAEperi
CO3/Cp/IiH MeKapajapbl THIM aHBIK €MeC JeN KOPKAMBIH, ajl SMOITMOHAIIBI KOHE
XaJIBIKApaJIbIK CO3JIEP TIIAE THIM KOI OPBIH alajbl, COHJABIKTaH KeHOIp >KapThulaii
MEXaHUKAJBIK aygapMa oJici MepcheKTHBaibl Oosanbl. Kaszipri yakeiTTa TUIIL
MeXaHHUKaJlaHBIPY MaFraH Mep3iMiHeH OypbiH Oonbin kepineni " [1]. Kazipri namy
KE3€HIH/Ie MaIlIMHAJBIK ayJapMa XKyihenepl ayaapMaHbl ce30e-ce3 JAepiiK jKy3ere
aceIpajibl, KON >Karjaiija ayJdapMaHblH MOTIHIHJE TYIMHYCKAHBIH CHHTAKCHUCTIK
OaltmaHbICTapBIH CAKTaM/Ibl, OYJI KaTSMKTEP MEH JaJICI3AIKTepre okeneai. Kazak Tii
MEH OpBIC TUTIHIH €Kl TUIAIK CeMbsFa »KaTaThIHIBIKTAH Iajia ayjaapMa >KYMBICHI
OipieH Ke3re Tycedi, oWTKeHi: Oipl - arrjloTUHATUBTI TULAEpre, €KIHImCI -
(baeKTUBTI TUIEpre kaTaapl. MarrHa Ka3ipri Ke3je opoip HaKThI TIIIH HKEMILTIT
MEH TEPEHJIIT1H TOJIBIK Urepe anmai oTbip. O Ke3-KeJIreH HaKThl KaFaanaa TUIIIH
y3yChIH KaObUIJAl >KOHE TYCIHE alIMaiiibl, KeIl JKarjaija oJ KOHTEKCTI,
UIMOMATUKAIBIK OPHEKTEPl, MBICKBUIABIK TIPKECTEpJl TaHU alMajbl, TIMNTI
OipHele Kyplenal cednemMaepll aynapyla KubIHAbIKTapra Ttam Ooisiafgpl. OHBI
ICTETIH MamaH Oap OoJlybl MYMKIH, OIpaK OHBI acaMauJbl, Ka)KETCIHOEH].
CoHppIKTaH Ka3ipri Ke3e 3aMaH TanaObl apHaiibl Ka3aK TIIIHIH OJIOKYEHHIH Kacay.

3eprrey aaicrepi. Tanmay ymrin HakThl MaTepuasl A.BalTyChIHYIIBI aThIHAAFbI
Tin 611iM1 UHCTUTYTBHIHA KOIDKBUIFBI €HOCK OT1JI1 HEeri3iHe, COJl YKBIMHBIH MPOdQ.
A.XKyb6aHoB OacTaraH FbUIBIMU-3€PTTEY KYMBICTaphlHA CYHEHY, COHJal-aK
HHTepHeTTe YCHIHBUIFAH MIETENIIK YHUBEPCUTETTEPIIH PECMU KO3ACPIHECH AJIBIH/IBI.
CumnarramainsIK 9fiC, Taay )KOHE CUHTE3 KOJITaHbLIA bI.

3epTTEey HITHIKEJEePi KIHE TAJNKbLIAY. 3epTTey VIIIH IIETENIiK, OTaH/IbIK
FBUTBIMH YOKBIMJAP YCBIHFAH €CENTEYIll JIMHTBUCTHKA >XOHE JIMHTBUCTUKAIIBIK
eHOeKTep OOMBIHIA KYMBIC HOTHXKENEPIHIH TYpJal HYCKAachl TaHIaiabl. byn
Oarnapiamanap 3epTTEYIiH OChl MOHAPAIBIK CATACHIHBIH JIMHTBUCTUKAJIBIK >KOHE
TEXHUKAJBIK AACTYPJl Typae 0ap OarbITTapblH KOPCETEI.

3eprTey MaTepuadbl FBUIBIMH MaKajiajgap, WHXCHEPIIK TEXHOJOTHUS
MaMaH/IapbIHBIH KapbIM-KaThIHACKIHA apHAJIFaH.

3eprTesieTiH MacesieHiH o3ekTidiri. Meicanbl, Kazak TuTiHAEr «CeHiH
apKaHJa KyH KepeM» JCTeH COMIeM Il MallTHHAJIBIK ayapMa XKYHeciHAe «Ha TBOCH
CIIMHE BUXKY COJHIIE» OOJBIN ayaapbUTybl K€3-KEJIT€H KOHTEKCTEH OOJIeK TYPHIC
ayJapbUIMaybIHbIH alKbIH MbICAJIBIH KenTipenl. HoTmkecinae MmammHa ce3be-ce3
«apKa MeH KYH» OOJIbIN aynapbuiabl, Oy TaOWFU TYpHAETl IYPHIC ayjaapMa eMec
€KeHI Ka3aK KaybIMbIHA TYCIHIKTI TIPOIECTI OUIAIpeni, COWKECIHIe MOHAI e
MaHBI3/IbI, Ka3aKKa TYCIHIKTI VFbiM. JKanmbl, MamMHAIBIK aynapMma xKyhenepi
KIOEpeTiH KaTeMKTepaiH Oenrui Oip Kaimbl KaObUIJAaHFaH KIKTEMEC] JKOK, OChI
MOceJIeMEH alfHaIbICaThIH 9pOip MaMaHHBIH KaOLIETCI3/ITIHIH KOPIHIC] FaHa.

3eprreynin Herisri daicTepi - y3aiKci3 ipiKkTey d/1ici, aHBIKTAMAJIBIK KOHE
KYPBUIBIMIBIK-CEMAHTHKAIBIK Tajaayjaap. ExHal Kazak TUlIHOEr1 >KiKTeyJepal
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KapacThIpalbIK. T1i1 FBUTLIMHBIH 63 TUIIOJIOTHACHI, 63 HePaAPXUSIIBIK KYPBUIBIMBI Oap.
by xikTeyae Karenep alapIMeH S HET13T1 caHaTKa 0eJIiHe i, OJTapIbIH OPKANCHICHI
03 Ke3eTiHJIe Tarbl OipHeIe 1Kl caHarTapra OemiHemi [2, 6. 697]. XKanmsl, ka3zak
TUTIHIH KIMIKeHe Oip callachlH ajicak, WHXKCHEPIIK TEXHOJIOTHSHBIH JdaMybIHa
OailJTaHBICTBI KOMTETEH XaHa CO3Aep Mailaa OOJbIMN, OJapibl aHBIKTAYy IPOIECi
KUBIHIBIK TYABIPHIT OTBIP. ONapapiH KelOipeyaepiHiH MoHIH KapacThIpcak, MYH Al
ce3aepain Oipi — Heomorm3mzep. MyHpaail mpobiemManrapasl KOMIBIOTEPIIK TiJ
OlmiMIHIH MaMaHAapsl menre anaapl. KebOinece Oyi1 KaTemiKTep/i OpbIC T MEH
Ka3akK TUTIH ayJapy/ia aHbIK kepiHeai. JlerenMen, 6acka J1a kiaccudukaiusiap oap.
On xarenmkTepaiH eki TOObIH OeJin kepceTryre 0osaabl. bipiHIIici - JeKCUKAIIBIK,
MOPGOIOTHUSIIBIK, CHHTAKCUCTIK JKOHE MOTIHAIK CHSKTHl aBTOMATThI Tajjaay
KaTenepi, aja eKIHII TOm - MOTIHAIK, CEMaHTHUKAJbIK, CHHTaKCHUCTIK,
MOP(DOIOTHSIIBIK, JIEKCHKAJIBIK CHSIKTHI aBTOMATThI CHHTE3 Karteiepi [3, 0.65-66].
JlexcukanblK THUOTErl Kareinep KeOlHece MAIMHAIBIK ayJdapMa HOTHXKEJepiH
TeKcepy Ke3lHae kesnecenl. Karemepai Oyi TypiHe MYJIEM ayaapbUIMailThIH
HEMece IYphIC ayJaapbUIMaraH ce3lep JKaTaibl, OYJI MamIuHAJBIK ayaapMma
JKYHECIHJIE€ CO3JIIKTIH KETKUIKCI3 TOJBIKTHIFBIHA HEMece OacTamkbl MOTIHJIE
ophorpadusnblk KatenepAiH OonybiHa OaiiaHbICThl 00dybl MyMKiH. CoHpail-ax,
MyHJal KaTeTKTepliH ce0ebl JIeKCUKaIblK OMOHUMHS MEH TOJIMCEMUs
MocelieNiepiH  AYphIC  IICHIJIMETeHJIIriHe  OalinaHbICTBl  OOJIybl ~ MYMKIH.
MopdonorusiblK Tajagay apKbUIbl ©3 Ke3eriHJe T'paMMaTHUKAJIBIK >KOCIapiiapabl
JYPBIC aHbIKTaMayFa OalIaHBICTBI KaTenep aHbIKTanaabl. COHbIMEH, Ka3akK TII1HIH
010Kuelin Kypy Moceliecl 3amaH TayialObl, MbICAJbl, ayaapMa ToxipuOeciHie
MalIMHAIBIK ayJapMa XKyhelepiH KeHIHEH KOJIaHBUIBIN KYpPreHiHe KapaMacTaH,
oJiap 911 Jie ayapMa TarchlpMaiapblH OPbIHIAY IBIH €H JKEeTULAIPUIreH KYpasaapsl
eMec JIereH KOPBIThIH/IBI JKacayFa 0oaibl. JKorapblja TaaKplIaHFaH KaTSIKTEePIiH
TYpJIepi MEH TYpJEpiH eCKepe OTBIPBIN, MYHIAH KaTeTIKTepACH ayiak OOoJIyabIH
HEMece SJKOIJIbIH KeHOip oficTepiH YChbIHFaH >keH. EnHml ayaapMa iciHae
TEPMUHJEPre TOKTajla KETCEK, OpbIC TUIAI MaMaHIAp/AblH TEPMUHHIH E€KI1YIIThI
OamaManapbelH YCHIHYBI TaHKaIapiablK emec. COHBIMEH, FBUIBIMH MeEp3iMi
OachUIBIMIApAa aKbUIIBI JKeNIep, OCICeH 1 aIalTUBTI KeJIIep CUSKTHI HYCKajap
oap.

byn makanana 613 3epTTEUTIH MHKEHEPIIIK TEXHOJIOTHSI callachbIiHAA dceninep,
OJI0KUellH, YIKeH KYH, KPUNMosaiioma eHOIpici, 8upmyaiobl CMAHYUs, GUPMYAiObl
MYMbIHYUIbl, CAHOBIK Jiceli *KoHE OacKamapbl CHUSKTHI jKaHa YFBIMIAPABI OOl
kepceryre Oomnansl. KondepenumsuiapasiH, (GoOpyMaapAblH >KOHE TEXHUKAIBIK
FBUIBIMHA MaKaJlaJlapAblH TaKbIPBINTapblHA Colikec, COHFBI 10 KbUI immHae Oy
YFBIMJIAp MHXKCHEPJIIK cajla MaMaHAapbIHBIH KOMIIAHUSCHIHIA KaphIM-KAaThIHACTBI
JaMBITYFa MYl jkKaHa TEXHOJIOTHsUIap eKeHmairi Oenrumri. TepMmuHII HAKTHI 1a
TyphICc OamaMachkIMEH TYCIHY Typajibl OpTYpJl Ke3KapacTapAbl €CKepe OTBIPHIIL,
OpBIC TUIJI MaMaHJAPAbIH TEPMUHHIH €KIVIITHI OalaMaiapblH YChIHYBI TUILILIEPTe
TaHKanapiblk emec. COHIBIKTaH [a, Kazipri Ke3[ae FhUIBIMH — MEp3iM/Il
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OachUIBIMIAPIA AKbLIObL Jiceinep, belceHdi adanmuemi dicenisiep CUIKThI HycKaiap
KeOCHilm KeTyl COHBIH cajjapbl Jelm TYCiHy Kaxker. Meicansl, smart grid
TYKBIPBIMJIaMachl smart meters — akbUIABI ecenTerimTep, smart city — AKbULIBI
Kaja, smart energy — axkbUIIbl SHEPreTHKA CHUSKTHl KOMOWHAITUSIIAP/IBIH Iaia
00JyBl 3aMaHHBIH ©31HJIIK aFbIMBIHBIH cajiaapbl. OCbl TEPMHUHTE KATHICTHI OapIIBIK
TOPT KPUTEPHIII 3epTTECEK, TOMEHETIEH 00IMaK: TEPMHUH «YaKbITIIA» MaFbiHA
Oeperi, «OKaHAIIBUIABIKY) KPUTEPUINATI, apHAaWbl MaKCATThl, (OKAHAJBIFbD), COHBIH
ocepiHeH «smarty co31H Kocyra MiHACTTI 00mabsl. COHFBI CO3/1H apKachbiHIa Oy
TEPMUHEP - €O3 TIPKECTEPIH HEOJIOTM3MIEP PETIHAE FaHa emec, Mmetadopaiap
peTiHjie Jie KapacThIpyFa Typa Kenei. bi3 MyHbI MbIcall peTiH/ie KeJITPIN OThIPMBI3.

OJIEMJIIK )KOHE OTAH]IBIK TEXHUKAJIBIK FHUIBIM/IA TAFbl O1p TEPMUH/II TaJIKbLIAI
kepeiiik: digital substation - mudpiaeik Kocanakel craHiusa. byn moceneni cana
MaMaH/JIapbl 9p TYPJIi TYCIHT€HIHE KapamacTaH, 0Jiap TEPMUH/I1 MHKEHEPJIIK 0ObEKTI
pETIHJIE /e OHBIH aHBIKTAMAaChl 0ap €KeHI MaMaH1apra OeJIril.

Tyiingeme. Ka3ipri Tanna kentereH KoMmmnaHusuiap OIPTIHAEN aBTOMATTHI
ayJlapMajiapra aybICybl MalllMHAJBIK ayJapMaHbIH OJIOKYEHH TYpiHAE I1CKE acybl
3aMaH TajaObl Jen caHaiiMbl3. biiokuedHAal Kypy YIIIH MEMJIEKETTIK TUIIl
TEPMUHOJIOTHSUIBIK ~ YHBIMAAp MEMJIEKET OEKITKeH CTaHJIapTTay JKyHeciHe
HET13/1eJ1iM, MEMJICKET JCHTeH1H/Ie apHalibl TUIIIK CTaHAapTTapFa CYHEHII xKacaaybl
tuic. MyHpall kyienep OJOKYelH KyileciHe Herizaence, Oy ki0epuireH
KaTeJIep/IiH KaJlMbl CaHbIH a3alobl co3ci3. MyHnal OargapiaManapibl OKbITYIbIH
JKOFaphl JIGHTEWIHE Te3 KETy VIIIH MAaIIWHAJIBIK ayJdapMaHblH HEUPOHJIBIK
JKyHesnepiH KeHIHEH KOJIIaHyIbl OacTay OpBIHABI JeN caHam, XYHEHIH Keroip
©31H/IIK KEeMIIUJIIKTEPIH YaKbIThIHAA KaTeci3 OHJIEN, >KIOepuIreH jkaHa Karelep
O10KuelH KYWECIHEH IIIbIFa aJMai, maijajaHylibl Tapamnka JYPHIC KOHE HAaKTHI
ayJapMma TypiHe KeTeTiHiHe Komia ceHeMi3. CoHbIMEH Katap 013/11H XalblKapabiK
WHKEHEPJIIK-TEXHOJNOTUSUIBIK ~ YHUBEPCUTETTI  OITIpreH  OoJylallak — MHXKEHEp
MaMaHJIap/iblH €HOEK HapbIFbIHAFbl KYHIBUIBIFBIH apTThIPYFa MYMKIHJIIK O€peTiHi
CO3CI3 EKEHIHE KO31MI13 JKETE].
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