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BBEJIEHUE

AKTYaJIbHOCTb T€MBl.

KpuntoBantoTel SIBASIOTCS OJHUM H3 CaMbIX AaKTyaJlbHBIX W HWHTEPECHBIX
pa3paboToK B (pMHAHCOBOM HHIYCTpUHM MoOCieAHUX jJeT. OHU TpeiararoT HOBBIC
BO3MO>KHOCTHU JJIsl MHBECTUPOBAHUS U YNPABJICHUS aKTUBAMU, U Mbl BUIUM, 4YTO BCE
OoJibiie U 0OJIBIIIE JIFO/ICH HAUMHAIOT MHTEPECOBATHCS ATON TEMOIA.

IIpoodsema npoekra. EBponeiickuii coro3 03 urons 2022 1. BBEJI CAHKIIMOHHBIN
nakeT npoTuB Poccun. Kak crnengyer u3 omyOJIMKOBaHHOTO JIOKYMEHTA, €BPOIICHCKHE
Bnactu otkirogmwmm oT SWIFT Coepbank, MKb, PCXb. Onno wu3 OonbImx
MPEUMYIIIECTB KPUIITOBATIOTHI IO CPABHEHUIO C APYTUMH IJIATEKHBIMU CPEJCTBAMH —
3TO TO, YTO JFOOOM 4YEJIOBEK BHE 3aBUCHMOCTU OT €ro HAIllMOHAJBLHOCTH MOXKET
OTIIPABUTH JPYrOMY UEJIOBEKY T€ K€ CaMble JE€HBI'H, TOJIBKO B KPUIITOBATIOTE, 000 IS
TOOYIO MOJMUTHYECKYIO CUTYAIMIO, KOTOpasi CIOXKWIACh MEXIY CTpaHamu, IJie OHH
npoxuBaloT. HuUKTO He BbIOMpaeT, TOe pPOAUTHCSA, a 3amnpeniaTb OTIPABIATh
(UHAHCOBBIE AaKTHUBBI — O3TO HEMPaBWIBHO, MOTOMY UYTO JIIOAHM MOTYT OBITh
POJICTBEHHUKAMU. Y JIO0OT0 YeJIOBEKa MOYKET CIYUUThCS TUIOXOU MEPUO B KUZHU U
€My MOXEeT TMoTpeboBaThcsl (DUHAHCOBAs MOMOIL. JTa MpodsieMa MOCIYKUJia
MOTHBAIIMEH JJIsI CO3JaHUs 3TOTO MpoekTa. Mol Komenaek OyeT JOCTYIICH KaXI0MYy,
BHE 3aBHCUMOCTH OT HAI[MOHAIbHOCTH, PEJIMTUO3HBIX UCIIOBETAHUN U T.J.

MponykT npoekta: WEB (TWA)-ipmnoxxerne (SPA).

Opnnako, ympaBlieHHE KPUNTOBAIIOTHBIMH AKTHMBAMH MOXET OBITH JOBOJBHO
CJIOHBIM W BBI3BIBATH MHOTO BOIPOCOB, OCOOCHHO ISl T€X, KTO HOBHYOK B JTOH
obmactu. B 3TOM KOHTEeKkcTe, s pa3paboTan KOIIEIEK KPHUITOBAIIOTHI,
uHterpupoBaHHbiii B Telegram. Moil Kolenek mnpejiaraer yaoOHBIM W MPOCTOM
MHCTPYMEHT JJIs YNPABICHUS BAIIUMHU KPUNTOBAIIOTHBIMU akTUBamMu. OH MO3BOJISIET
BaM XpaHUThb BCE Ballld KPUNTOBAIIOTHI B OJJHOM MECTE€ U JIOCTyNEeH s

UCIIOIB30BaHus psiMo U3 npusiokeHus: Telegram. OH ocHallleH TaKUMU (PYHKUIUSIMU



KaK: TEPEeBObl MOJb30BATEISIM KOIIENIbKaA, MEPEBOABI MO aPECy U OTCICKUBAHUE
noptdens. Bel cMoxkeTe J1eTKo U OBICTPO YNPaBIATH CBOUMH aKTUBAMU U IPUHUMATD
MH(QOPMHUPOBAHHBIE pPEIICHUS 00 MHBECTUpOBaHUU. Kpome TOro, si mOHMMAlO, 4TO
0€30MacHOCTh BalllMX AaKTUBOB SIBJISIETCS MPUOPUTETOM, IIOITOMY CHeliall BCe
BO3MOXHO€, 4TOOBI 00ECMEUYUTh BBICOUYAMININI YpOBEHb O€30MAaCHOCTH ISl BalllMX
(MHAHCOBBIX aKTUBOB. MO KOIIEJIEK HCIOIb3YeT HAJCKHBIE M TPOBEPECHHBIC
aIrOpPUTMBI, YTOOBI 3alIUTUTHL Ballld JaHHble U (UHAHCHL. B 1emoMm, Kolienex
KPUIITOBAJIIOThI, HWHTETpupoBaHHbI B Telegram, mnpemnaraeT Bam  yIOOHBIM,
0e30MacHbIi U MOIIHBIA UHCTPYMEHT JJIS YIPABJICHHS BalllUMU KPUIITOBATIOTHBIMU
aKTHUBaMHU. A noctosstHHO paboTar HAJ YIAYYIICHWEM U paclIupeHUueM
(G YHKIIMOHAIBHOCTH KOIIIEJIbKA, YTOOBI 00ECIIeUnTh BaM ellle 60Jee BEHICOKUNA YPOBEHD
ynooctBa u 3¢ dextuBHOCTH. B 11€710M, 51 BEprO, 4TO MOW KOIIIEJIeK, CTAHET BaIlIUM
HAJICKHBIM TIAPTHEPOM B MHUPE KPHUIITOBAIIOT M TMOMOXET BaM JIOCTUTaTh BalllMX
(bMHAHCOBBIX IENEH.

Hean: Pa3zpaborath Oe30IacHbIH, JELEHTPATU30BAHHBIN KOIIIEJIEK
KPUNITOBAIIOTHI, KOTOPBIA OYJET JOCTYNEH BCEM JKENAIOIIUM, C TMOMOIIBI0 HEro
MOKHO OyneT ymoOHO OTIpaBisATh M TMOJydaTh TOKEHbI KpuntoBaiioTel IOTA
(MIOTA, SHIMMER).

3apaum:

o BOCCO3/1aTh APXUTEKTYpy TMPUJIIOKEHHUS, BHIOpATh TEXHOJOTHUH, C
MIOMOIIbIO KOTOPBIX OYyAET peain30BaH MPOEKT;

o pa3paboTaTh anrOpUTMbI OE€30MaCHOCTH XpAaHEHUS U OTHPABICHUS
JAHHBIX K TTOJIb30BATEINIO;

o pa3paboTaTh MOHATHBIN U IPYKETIOOHBIN HHTEP(DEIC MPUITOKEHNUS;

o NPOTECTHPOBATh KOIIEJIEK Ha TECTOBBIX W live-net cersx, BBIYCTUTH

MPOCKT 1 coOpaTh PpumdeK OT MOJIb30BATENECH.



I'JIABA 1. PABPABOTKA APXUTEKTYPBI U BBIBOP TEXHOJIOT UM

§ 1. OnpenesieHue U XapaKTEePUCTHKA 3JIEMEHTOB MPUJI0KEHUS

B ampene 2022 roma Telegram mpeacraBun Texunomoruro TWA — (aHr.
Telegram Web Application) WEB-npuioxenue telegram. 3ta TexHoJI0rHst IO3BOJIUIIA
pacmpuTh QyHKIOHAT 00TOB B telegram, ona momaepxuBaeT OECKOHEUHO THOKHUE
uHTepdeiicel JavaScript, cnocoOHbie 3amenutTh 1eieBbic WEB-npumoxenus. C
TIOMOIIIBIO 3TOW TEXHOJIOTHH U OB peajn30BaH MPOCKT.

Telegram 6ot1. DyieMeHT TPUIOKEHHS, C KOTOPHIM BIIEPBBIC BCTPEYACTCS
MOJT30BaTENIb MOETO MPOoAyKkTa. OH TpedyeTcs NI MPEeACTaBICHHSI MOETO MPOIyKTa
MOJIb30BATENI0 U TOJYYSHHs] KHOMKHU, C TMOMOIIbI0 KOTOPOU MOJIb30BATENh CMOXKET
otkpbiTh WEB-npunoxenue WEB-npunoxenue (Kauenr). Knuenrckas yacts BeO-
NPWIOKEeHUsT (Tak)Ke€ HM3BECTHAsE KaK KIMEHT) SBISETCS BaXHBIM KOMIIOHEHTOM
CUCTEMBI, MOCKOJIbKY OHAa OTBEYAET 3a OTOOpakeHHe HHTepdeiica Mmoiab30BaTes U
yIpaBlIeHNE B3aUMOJICCTBUEM C HUM.

Ha xmmente Beimonuserca penpepunr HTML, CSS u JavaScript xonma, 4drto
MO3BOJIIET OTOOpakaTh MHTEp(eiic u pearupoBath Ha JAEWCTBUA ToJib3oBaTend. OH
TaK)K€ MOXKET B3aMMOJICHCTBOBATH C CEPBEpOM, 3allpallinBas M TMOJydas JaHHBIC,
KOTOpbIE HEOOXOUMBI 711 OTOOpakeHUs HHGOPMAIIMKA Ha CTPAHHUIIE.

Hcnonp3oBanue KIMEHTa B BEO-TIPHIOKEHUHU TMO3BOJISIET peain30BaTh Oojiee
rHOKYI0 ¥  WHTEPAaKTUBHYI)  apXUTEKTypy, KOTOpas MOXET  yJIy4IIUTh
MOJIB30BATEIILCKUH OTBIT. Takke 3TO MOMOTaeT CHU3UTh Harpy3Ky Ha cepBep, TaK Kak
MHOTHE JICWCTBUS BBHITTOHIIOTCS HA KIIUCHTE.

WEB-npuao:xkenne (Cepsep). CepBep BeO-NPUIIOKEHUSI SBISETCS BaKHBIM
KOMITOHEHTOM CHCTEMBI, IIOCKOJIBKY OH OTBEYAET 3a XpaHEeHHE, 00padOTKy W OTaady

naHHbIX. CepBep XpaHUT BCEe HEOOXOAMMBIE JaHHbIC, TAKUE KaK 0a3bl JaHHBIX, (haMIbI,



n300pakeHns ©W T.A. OTH JaHHBIE MOTYT OBITh 3alpOIICHBl KIHEHTOM TpHU
HEOOXOAMMOCTH U OTIAHBI eMy JuIsi oToOpaxenus. CepBep Takke MOXKET BBITTOJHATD
JIOTUKY OW3HEC-MPOLECCOB W 00pabOTKy JMJaHHBIX, TaKyl0 KakK BaJlHaaIus,
ayTeHTHU(UKALMS U aBTOPHU3AIHs MOJIb30BaTENeH, a TaKkKe COXpaHeHHe HHPOpMAIIUU
B 0a3y JaHHBIX.

Hcnons3oBanue cepBepa B BEO-MPUIIOKEHUHU TMO3BOJIET pealn30BaTh Oosee
HAJICKHYIO W 0€30MacHyI0 apXUTEKTypy, TaK Kak BCEe Ba)KHBIC TaHHBIC XPaHITCS U
o0pabaTeIBatOTCSI Ha cepBepe, a He Ha KIMeHTe. Takke 3TO MO3BOJIAECT Pealn30BaTh
MacIITabMpoOBaHKE MPUIOKEHUS, TaK KaK CepBep MOXKET 00pabaThiBaTh 3aIPOCHI OT
MHOKECTBA KIIMEHTOB OJHOBpPEMEHHO. Kpome Toro, cepBep MOXKET oOecrneuynBaTh
OeKxarbl U 3aIIUTY JaHHBIX, YTO BAYKHO JIJISl BAIlIETO MPUIJIOKESHHS U €T0 MOJIb30BaTENICH.
B o6rmiem, cepBep SBIISIETCS HEOTHEMIIEMOU YacThIO BEO-TIPHIIOKEHUS 1 00ecrieunBacT

MacHITabupyeMoCcTb, 0€30MaCHOCTh U (PYHKITMOHATILHOCTD MPHIIOKEHUS.

§ 2. BbI6Op TEXHOJIOHiA

1. Telegram Bbot. s co3nanust 6ota s BeIOpan Python 3.11 u O6uGnmotexy
pyTelegramBotAPI (4.9.0), moToMy 4YTO Ha 3TOM SI3BIKE NMPOTPAMMHPOBAHHUS U C
MOMOIIBIO JTAHHOW OMOIMOTEKH MOKHO pa3BepHYTh 00Ta HaMHOTO OBICTpEe, YeM C
WCIIOJIb30BAaHUEM JIPYTUX SI3BIKOB M OMONMHMOTEK, OOT — 3TO NMPUMUTUBHAS BEIlb,
KOTOpast 0c000 He TpeOyeT AeTan3aIui, KOHKPETHO B MOEM CIIy4ae, MMEHHO TI0O3TOMY
ObLT BEIOpaH Python.

2. WEB-npunoxenue (Kauenr). /[ ero co3manus s pemmI HUCIOJIB30BATh
s3pIK porpammupoBanus JavaScript (TypeScript), dpeiimBopk — React (18.2.0).
I'maBubIil mogxon React dppeiimBopka — co3gaHre Nepercnob3yeMbIX KOMIIOHEHTOB.

Bnaronapﬁ 9TOMY co6n}0z[aeTc;1 OOIHMH H3 CaMbIX TJIaBHBIX IIPWHIOUIIOB
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React s TporpammupoBanus — DRY  (anrm.

Spark 163.5%

Don’t repeat yourself) e moBTopsii cam

Swaft 74.6%
Cassandra 40.6% ce0s1. KoMmoHeHTHBIN MOAX0 ] YCKOPSieT

Raspberry Pi 36.8%

Mo - pa3pa60TKy IIPUIIOKCHUA H3-3a TOTO,
Cloud 26.0% qTo KOMITIOHCHTHBI MOKHO
Python 19.9%
Wordpress 1250, INEPECUCIIONIB30BATh. Taxxxe React umeer
AngularJ$ 14.9% 60J‘[BIJ_IyI-O AYIUTOPHUIO, YTO IIO3BOJIACT

Javascript 13.0%
W OBICTPO pemarh TIOSIBUBIITHECS
R W% npoosemer.  Virtual DOM mno3BossieT

Redis 589

Hadoop ] 52% 3¢ PeKTUBHO OOHOBJIATH U OTOOpaXKaThb
o KOMITOHEHTBL. [Tpou3BOAMTEIILHOCTD
VBA | 26%

Android | 2.0% JIOCTaTOYHO BBICOKA, onmaromaps

Clojure 2 0%

ONTUMHU3UPOBAHHBIM OOHOBJICHUSIM U
penaepunry. React umeer OOJbIIOE MPEUMYIIECTBO IO CPABHEHUIO C JAPYTUMHU
javascript-ppeiiMmBopkamMu, UMEHHO [TO3TOMY OB BBIOPAH OH.

3. WEB-npunoxenue (CepBep) K BwriOOpy peanuzanuu cepBepa HYKHO
MOJIONTH MaKCHUMaJbHO OTBETCTBEHHO M BBIOPATh TOT SA3BIK, KOTOPHIA IO3BOJUT
co3nath BeIcokoHarpykeHHyro API. Camoe riaBHOe, /ISl 3TOTO SI3bIKA JIOJHKHO OBITH
Hancano APl Bzaumoneiictus ¢ kpunroBamoToi |IOTA. Cricok moaaep:KuBaeMbIX
s361k0B |OTA, mocratouno HeBeauk 310 — Python, JavaScript (Node.JS), Rust. Rust —
s13bIK, cx0k ¢ C++ / C, oH co3maBascs il CACTEMHOTO IIPOrpaMMHUPOBAHUS, XOPOIIIO
MOAXOIUT JUTs pa3paboTku HU3KoypoBHEBOro [10. [To-MoeMy MHEHHIO, JaHHBIN S3BIK
He noaxoauT ais pazpadotku WEB-npunoxenuit, notomy uyto s Hanucanus WEB-
MPWIOKEHHUS TOTpeOyeTcs A3bIK 00Jiee BBICOKOTO YPOBHS, MOTOMY 4YTO CKOPOCTH
pa3paboTkn Ha Rust Oymer moompHO Hm3ka. Node.JS mo cpashenuto ¢ Python
MPEBBIIIAET €r0 B ACMEKTE MPOU3BOJUTEIBLHOCTU. MacimrabupyeMocTh MpUMepHa
onuHakoBa B Python u Node.JS mo mpocroii mpuumnae B python MHOTO OMOIHOTEK,
KOTOPbI€ MO3BOJISIIOT UCTIOIB30BaTh ACHHXPOHHOE MPOrPaMMUPOBAHUE I 00paOOTKU
OosbIIMX MUTpanuii anHeiX. Takke B Python Hamuoro srydie o0ycioBiieHa cucreMa

paboThl C (aitiaMu, oHa JOBOJBHO TIpocra, Mo cpaBHeHuto ¢ fs B JavaScript.

7



CuHTakcHuueckue 0COOEHHOCTH U 00paboTKa OMHUOOK — 3TO TOT KPUTEPUH, KOTOPBIN
cTaj JJisl MCHS pelIaloniuM B BeIOope python — o Goee npyKecTBEHEH B 3TOM ILIaHE,
gem Node.JS, a ¢ 00paboTKoOl OMMOOK MPUACTCS CTAIKUBATHCS HAa KaKIOM YTy,
MOTOMY 4YTO OyAeT BBINOJHATHCA pa3padoTKa MPHIIOKEHHUS, KOTOpoe padoTaer ¢
KPUIITOBAIIOTOM, 4TO 0HO3HAYHO HernpocTo. s coznanust APl moii B3rmsin ynan Ha
FastAPl, moToMy 4TO 3TO OJWH W3 JIYUIIHUX, OBICTPBIX, MPOCTHIX (HPEHMBOPKOB ISt
co3nanus REST API.
WTOroBbIil CHUCOK OCHOBHBIX TEXHOJIOTUH, IPUMEHSIEMBIX B ITPOEKTE:
1. Python 3.11
1.1. pyTelegramBotAPI 4.9.0
1.2. FastAP1 0.90.0
1.3. CoinGeckoAPI
2. JavaScript (TypeScript)
2.1. React 18.2.0
2.2. react-router-dom 6.8.1
2.3. lottie-react 2.3.1
3. SASS (SCSS)
4, Bba3sl nanHbIX
4.1. MySQL 8.0.32
4.2. PostgreSQL 15.1
o. Breirpyska npoekra
5.1. Docker
5.2. Git
5.3. Linux (Ubuntu 22.04)
React-router-dom. buGnmorexka mis co3manus Mapiipytuzanuud B React-
MPWIOKEHUH, UMEET OOLIMPHBIN (PYHKIHMOHAN, IPOCTY0 HACTPOUKY POYTOB.
Lottie-react. JlaeT BO3MOKHOCTh MCIOJIB30BaTh lOttie-anumariuu B react-
MPUIOKEHHH.
SASS (SCSS). st Takoro oOIKUPHOrO MPHIIOKEHHUS, C JOCTATOYHO OOJIBIION

BEPCTKON s pemmi BeIOpaTh MMeHHO SCSS, moTtomy 4uro Hammcanwe Koja OyaeT
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OBICTpBIM M OyAeT ynoOHass MOAJEPKKA YK€ HANMCAHHOTO KOAa, 3a CUeT €ro
peuMyIecTB nepea oobiuHbM CSS.

MySQL. Jlannas ©0a3a [aHHBIX HCIOJB3YETCS [JIsi XpaHEHUs oOIei
unpopmanuu, B Main-APl. Tyt He Obuta BaKHa CKOpPOCTh BBIOOPKH JIaHHBIX W3
Tabwuil, nodTomy it Main-AP| GbUTO perieHo UCnoab30BaTh JAHHBIN THIL.

PostgreSQL. Ortor Tunm 0a3bl JaHHBIX S PEMIMJ BBIOpAaTh, MOTOMY 4YTO Ha
cepucax IOTA-API u SHIMMER-API Obla BakHa CKOPOCTHh BHIOOPKH JAHHBIX U3
TabauIl. DTOT TUT oNTUMAalbHee U npousBoAuTenbHee MySQL B 2,41 paza.

Docker. Oaun u3 cambix ynoOHbIx [1O mist aBTOMaTH3aMK pa3BEPTHIBAHUS U
yIpaBlieHUs TPWIOKEHUS MU B cpefax ¢ MOAAEPKKOM KoHTeHepuzanuu. OH
MO3BOJIUT YCKOPUTH TECTUPOBAHUE U CO3JaHUE BCETrO MPUIOKEHUS.

Git. Cuctema KOHTpOJISI Bepcuid TpeOoBasIach JIJIsl HATUCAHUS a0COFOTHO BCETO
IPOEKTA.

Linux. Dra onepanuoHHas cuctemMa motTpedoBasiach IS JCTI0sN BCEro MPOeKTa
Ha cepBep, Mo MoM 3anaun noaxonwia umenHo Ubuntu. TTostomy Obuio BEIOpaHO

pellieHre OCTAHOBUTHLCS MMEHHO Ha He.
§ 3. BbIOOp KpUNITOBAIIOTHI

Moii BEIOOp TIa)T HAa IEPCTIIEKTUBHYIO U TIporpeccuBHY0 KpunToBanoty IOTA u

ee TOkeH Shimmer. Drta KpuUIITOBAJIOTa HMEET

o e 3 ) nocratouno  Gombimme IPEUMYLIECTBA 10
CpaBHEHUIO ¢ ApyruMu. IIponecc (opMHUpOBaHHS
@.0 CETH HENb3s Ha3BaTh OJOKYEHHOM [OTOMY, YTO B

HCM HCT IIPUBBIYHOI'O CO3daHHA 6J'IOKOB, CBJ3aHHBIX

MexKy coOoM, kak B OuTkonHe. CTpyKTypa JTaHHBIX

e e @ MpeJICTaBJICHA B BUJE OPUEHTUPOBAHHOTO

anukinueckoro rpada. [lpennaznauena ais 3¢ GeKTUBHON U 3alUIIEHHOW Niepeaadn
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JAHHBIX U IUIaTexel 0e3 KoMuccuil Mexay ycTpoiictBamu B untepHete Bemeil. IOTA
Obuta pazpaborana Omaromaps JOKTOpy Marematnueckux Hayk Ceprero IlomoBy,
Homunnkom lunepom u pBugom CrHCTEOE.

310 oprrpad, B KOTOPOM OTCYTCTBYIOT HalpaBlIeHHbIC IUKIIbI. HampaBieHHbII
anukiInueckuid rpad spisieTcss 0000IIeHUEeM JepeBa (TouHee, WX OOBEIUHEHUS —
neca). HampaBrieHHble anukinueckue rpadpl MHUPOKO HCIONB3YIOTCS B HEUPOHHBIX
CEeTAX, KOMITMJIATOPAaX U MAallTMHHOM OOYyYCHHH.

[Tntockl B ucnonb3oBanuu kpunToBatoTel IOTA:

1. OTCYTCTBHE LIEHTPATU3AIMU CO CTOPOHBI MATHEPOB,;

2. mukporpan3akiuuu (Ilonbp3oBaTen MOTYT COBEpIIATh MUKPOIIEPEBOJIBI
0€e3 KoMuccuii);

3. CKOpOCTh TpaH3aKIMi U MacmTadupyeMocth (MuHumanbHas QyHKIUS
texuosiorun Proof of work (mpuHIKIT 3aIKUTEI CETEBBIX CUCTEM OT 3JI0YIOTPEOICHHUS
yCJIYraMHu) BBITIOJHSETCS, KaK M B JIFOOOW APYrod TEXHOJOTMU PACHpECICHHOTO
peectpa. Ho ona HuuTOXXHO Mana. B 6utkouHe 4ToOBI BBIMOIHUTE 070K POW Hy»x)Ha
MOIIIHOCTh HECKOJBKMX MOUIHBIX KoMmbioTepoB. s kpuntoBamoTel IOTA
JI0OCTaTOYHO CaMOTO TIPOCTOTO MPOIECCOpa);

4, oe3omacuocth (CoBpeMeHHass Kpunrtorpadus B OCHOBE IOKaKeT ceOs
yCTOWYMBEE NaK€ C y4YETOM IOSBJICHUS KBAHTOBBIX KOMIIBIOTEpOB. B OuTkomHe
UCTIONIB3YIOTCSI CTaphble MOAX0bI K KpUNTOrpaduu.

NMeHHO wWcXonst M3 TaKUX OTPOMHBIX MPEUMYIIECTB, KOTOPHIMH 00JagacT

IOTA, s u peuun BBIOpaTh IMEHHO €€.

8 4. ®yHKINU NPUT0KEHHS

1. Perucrpanus:
1.1. Co3znanue naposs;

1.2. Co3pmanvie MHEMOHHYECKOHN (hpasbl.
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2. ABTOpH3anus.
3. [Tony4yenue uHpOpMaLUK O KOIIEIbKE.
3.1. bananc:

3.1.1. OO0uuit 6ananc;

3.1.2. OtnenpHBI  OaJlaHC MO  TOKEHaM  MOJIb30BaTENs
SHIMMER);
3.1.3. bananc TOkEHOB MO aKTyaJbHOMY KYpCy J0JUIApa;

3.2. Kypc TOKEHOB:
3.3. TIpocMOTp aKTyaabHBIX aAPECOB KOIIEIHKOB TOKEHOB:
3.3.1. B Buge QR-kopa:
3.3.2. B 00b11€HHOM BUJE;
4.  BzaumojeicTBHE C 3aperUCTPUPOBAHHBIMH TOJIH30BATCIISIMU :
4.1. BeiBox nepBbIxX 15 moibs3oBaresei;
4.1.1.  Asarapka nons3oBarens (Telegram);
4.1.2.  Wwmsa nonws3osatens (Telegram);
4.1.3.  YuukanbHbBIH USername moas3oBarens (Telegram);
4.2. TloucK MO MOJB30BATEISM;
4.3. WU3OpanHOE;
4.3.1. JloGaBiieHue;
4.3.2. V naneunue,

(I0TA,

4.4, Tlonw3oBaTenu, n00aBiICHHBIE B HW30paHHBIC, BBIBOIATCS IICPBHIMH B

CIIMCKE,;

4.5. B03MOXHOCTbH HaXaTh HA MOJb30BATENS U OTIPABUTH €MY TOKEHBI,

o. OTtrpaBKa TOKEHOB!
5.1. Tlo aapecy;
5.2. Tlo moip30BaTENIO U3 CIIHCKA.
6. Cnucok Tpanzakuuii (Mctopus):
6.1. Ilpocmotp mociaeaHux 15 TpaH3aKIIHA;,
6.2. Bo03MOXHOCTH TIPOCMOTDA;

6.2.1. OT KOTO WK KOMY;
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6.2.2. ABartapka Ioib30BaTes;

6.2.3. Bpewms noaTtBepkaeHU TpaH3aKLIHUH B CETH;

6.2.4. CroumocCTh B AoJUIapax.
7. [Toaneprkka CBETIION M TEMHOM TeMbl (MHTErpais BmecTe ¢ Telegram).
8. [Ipu ocymiecTBIEHUH TPAH3AKIMU OTIPABIIATH YBEJOMIIEHUE TOMY, KOMY

ObLIN OTIIPaBJICHBI TOKCHEI.

§ 5. Pa3pa6oTka apXuTEeKTYPbI NPUJI0KEHUSI

O6mas apxurekrypa.

Nmest omucaHusi KOMIIOHEHTOB AapXUTEKTYpPhl TMPHUIOXKEHHUS, MOXHO €€
cocTtaBuTh. Sl uMer0 4 TIaBHBIX acleKTa MNPWIOKEHUS — KIWeHT, cepsep, API
KPUNITOBAIIOTH, 00T. BCIO apXUTEKTypy NPUIIOKEHUS s XOUy MPEJCTaBUTh B BUJE

CXCMBI.

Monb3oBarenb Telegram boT KowenbKka

API TokeHa Shimmer

_ WEB-npunoxeHue
WEB npuroxexne (MnaBHbI API cepBep /

(KnueHrT) Main Backend API)

API TokeHa IOTA

N3 3T0i1 00111€#1 CXEMbl MOXKHO MOHATH, KaK MOJb30BaTENb MOJIyYaeT JAaHHbIC
CBOETO MPOAYKTA, U OT BBICOKOYPOBHEBOM YaCTH MPOEKTA K O0JIee HU3KUM YPOBHIM
npuioxkenusi. [lamee, mMHe XoTelnoch Obl OMMCATh KaXAyK YacThb APXUTEKTYPHI
MIPUJIOKEHHUS.

Bbor koureabpKa.
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MaBHbIl cepBuc BoTa.

Cepsuc telegram Cepsuc
6oTa yBeAoMNeHnn

CepBuc "cebinku”

MHuumanuzaums
No6Gasnenne MaBHOM

BoTa B KaHan aksemnnspa
6ubnuoTexn FastAPI

Wunumanusaums
MNonb3oearent kaHana Notifyin

OTnpaska MaBHOMo OTnpaska . . - .
B telegram nuwer = POST 3zanpoc: /notify telegram_id_from: int
cnoBo "bivreost” COOOLUEHN SK3eMnIsipa YBEOMNERNA telegram_id_to: int

Bubnuorern telebot

Telebot
Keyboard

CepBuC yBeOMJIeHHIi. DTOT CEPBUC OMUCHIBACT PEATU3AMNIO YBEIOMIICHUN.
Korpma ocymiecTBisieTcst TpaH3akius U oHa noAaTBepxkaaercs APl KpunToBamttOThI, TO
aBTOMATHYECKH OTIPABIISAETCA YBEIOMJICHUE MOJIb30BATEIN0, KOTOPBIA MOTYUYUII CBOU

TOKCHBI.

Cepuc Telegram 6ora. ['nmaBHBIH cepBHUC BCell apXWTEKTyphl 00Ta, OH
peanmsyeT dK3eMIuTsip oudmuoreku telebot, koTopriit B3anMoaeicTBYET ¢ OCTATLHBIMH
CepBUCAaMU JaHHOW apXUTEKTYphl. Takke OMUCHIBACT KOMaHAy: «/Starty, xortopas
HanpsIMyl0 B3aWMOJECUCTBYET C TMOJb30BAaTEIEM M OTHPABISET €My KHOIIKY C
kineHTckoi yacteio WEB-nipunoxenus.

CepBuc «ccblIkmw». J[aHHBIN cepBHC peanu3yeT (QYHKIMIO MHapa KOUIEIbKa,
npu noOaBieHHM OOTa B KaHAT M BBIAYM €My TpaB aJAMHUHHCTpaTopa. IJTO daeT
BO3MOKHOCTh OTHPABIISITh CCHUIKY HAa Hallle MPUIIOKEHUE. DTO CAENAHO JJIsl TOTO,
yTOOBI, KOrja 4eyioBeka crpocuiiu: «Kakum KOIIEeabKOM KPUIITOBAIIOTH Bl
noJib3yeTech?». OH mpocTo Hamuca ciioBo «DIVIeost», u B 9aT oTIpaBHiIach CChLIKA

Ha Oora.
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WEB-npuio:xkenne (KJIHeHT).

1. KomnonenTsl: KOMIOHEHTBHI SBIAIOTCA OCHOBHBIMH 3aIlOJIHUTEISIMHU
uHTepdeiica nonapzoparenss. OHU MOTYT ObITh (DYHKIIMOHAJIBHBIMH HJIA KIACCOBBIMHU.

2. Jlannuble: B React npuinoXeHUM JaHHBIE MOTYT XPaHUTHCSA Ha YPOBHE
KOMITIOHEHTOB B BUJI€ COCTOSIHUS UJIU B BUJI€ CBOMCTB (Props).

3. PoyruHr: react-router-dom ucrnonbs3yeTcs Uit HACTPOWKH MapiipyToB B

MMPUITOKCHHUHN, KOTOPBIC CBA3BIBAIOT URL—aI[peca C KOMIIOHCHTaMMH.

4, Xpaununuine gaHHbiX: localstorage ucrnonp3yeTcst B kauecTBe XpaHUIIHIIA
JTAHHBIX.
5. CereBble 3ampochl: axi0S HCHOJIB3YETCS IS BBIMOJIHEHUS CETEBBIX

3aIllPOCOB U MOJYUYCHUA JaHHBIX C CCPBCPA.
6. A MpcaAIIoYnTar0 HallMCaHUC TOJIBKO q)yHKIII/IOHaHBHBIX KOMITIOHCHTOB,
0o I[P HAIIMCAHUU KJIACCOBBLIX KOMIIOHCHTOB 4yUTA0ENTBLHOCTh KOda yXyauiacTCia B

pasbl.

Ireqgister/:type

/dispatch

Entry Point

| — /wallet

/register/password/:type /receive

[receive/token/title

/dispatch/user/:id

Iregister/phrase

/register/phrase/confirm g

Belmre s mpuKpenuia cxemy, Kak BBITVIIIUT apXUTEKTypa MapIipyTH3AIUH \
POYTHHTA B MOEM MPUIIOKCHUH.

WEB-npuio:kenue (cepsep).

Backend — apxutekTypa coctout u3 3 cepsucon: Main APl (I'naBHbIii cepBuC
API), Shimmer API (Cepsuc s pabotoii ¢ TokeHoM Shimmer), lota API. Kaxmprit
CEPBHUC BBIMOJIHIET CBOIO OOS3aHHOCTH, uTO cooTBeTcTBYeT mpuHiumy S.O.L.1.D.
Konkperno SPR  (Single Responsibility Principle) — npuHmmm enuHoM

OTBCTCTBCHHOCTH IIPHUIIOKCHHUA, 3TO 03HAYACT, YTO CYIIHOCTb JOJIDKHA MMCTb TOJIBKO
14



OJIHY 00SI3aHHOCTh U JIOJDKHA OBITh MOJTHOCTHIO MHKAICYIUpOBaHa. Bcro cepBepHYIO

APXUTEKTYPY A NPEACTABIIIO B BUAE CXEMBI.

create_wallet
CospaeT Kolesnex MOIb30BaTeNA B CETH
10TA

10TA APL

{

TelegramAPI, get avatar of user

10TA API [ TelegramAPI

A

/wallet_info
Bosppamaet nudopmanmio o konenske

I0TA AP

A

v

CoinGeckoAPI, get IOTA price

asn

/transactions
BosppamaeT TpaH3aKUHH KOIIETEKA

10TA API

/send
Ornpa BIAET TOKEHBI

static/avatars/ {telegram_id}
FileResponse
BosppamaeT (aii1 apaTapkin

users/favourite/add
[obap1aeT noIp30BaTeIA B IOPaHHOR
KIHeHTa

-

users
Ho6asnzer noxs3oparens 8 MYSQL

A

A

users/me
Bo3ppamaer naHHble 1718 KOHKPETHOTO
N0IBE30BATENA

transactions
Bo3ppalliaeT CMICOK TPAH3AKIMIT 1114
nons3oBateneit

create_wallet
Co3zaeT KolleIek MoIb30BaTeNsd B CETH
SHIMMER

!

TelegramAPI, get avatar of user

i

‘wallet_info
Bospaniaer HEGOPMALIHIO O KoLIeTbKe

!

CoinGeckoAPI, get SHIMMER price

transactions

TPAH3AKLIH KOLIEIBKA

A

send
OTnpasiseT KPIMTOBATIOTY © KOLIEBKA
nonB30BATENA

MAIN API

access_token
Bosspamaer JWT access token.

users/favourite/delete
VianseT nonb30BaTeld 13 H30paHHOTO
KJIHeHTa

send
O'mp ABTAET TOKEHE!

users/get
Bo3ppamaer cmicoK 3aperncTpHpoBaHHEIX
nmo/ks30BaTe el

MAIN AP1

N3 3TOl cXeMbl MOXHO TIOHATH, YTO TJIABHBIM CEPBUC pabOTaeT C IABYyMs

uHTEpPeiicaMu KPUITOBAIIOTHI,

Kﬁ)KI[LIﬁ N3 KOTOPBIX BBIIIOJHACT, II0O CYTH,

OJIMHAKOBBIE 33/1aud, HO WHTEpdehc paboThl C KAKIBIM TOKEHOM pEaM30BaH IIO-

pazHomy. OT0 U ecTh peanusanus narrepaa OOII — abcTpakTHOM Padbpukm.

ba3bl 1aHHBIX (cepBep).
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Main API

[ favourites
FK user_from
FK user_to

Users

PK

telegram_id

name
telegram_username
telegram_avatar_path
hashed_password
hashed_mnemonic
created_at

updated_at

Shimmer & IOTA API

{ wallets ]
FK telegram_id
FK address

16

transactions

PK

message_id
telegram_id_from
telegram_id_to
address_from
address_to

amount

create_time




I'TIABA 2. CO3JAHUE AJITOPUTMOB BE3OITACHOCTH 1 UX
HUHTEI'PALIUSA C TELEGRAM

8 1. Anropurm Bepudukanun 1anubix (client-server)

OIIHO U3 MPCUMYHICCTB MOCTO IPUIOKCHUA 3aKIH0YACTCA B HHTCIpallin

0e3onacuoctu ¢ Telegram. Mrak, utoObl BepuUIUpOBaTh OTIPABICHHBIC JTaHHBIC C

KJIMEHTA, HY)KHO: OTIIPaBUTh CTPOKY InitData Ha cepsep. Ee Bo3MOXKHbBIN BHI:

Jns Hauyana, HY)XHO pa30UTh €€ MO MapaMerpaMm, OTCOPTUPOBaB HUX IIO

andasuty. B ToM uncnie Oyzaer HykHO u3BiIeuyb mapamerp hash.

('auth_date=1676117926\n"
'query_id=AAF1dwgqAgAAAGV3CCoEIsyi\n'

'user={"id":5000165221, "first name":"abcen7","last_name":"Devnet","username":"devnet", "language code":"ru"}',
'9fde6b840296be4164625d9aa5516d0falb8508d9cc7+942957b65dc47c3aabd ')

auth_date — Bpemst BXxo/1a 1M0JIb30BaTENS B MIPUIIOKCHUE;,

query_id — yHUKaIbHBIA UACHTU(OHUKATOP CEaHCA MTPHIIOKEHUS;

user.id — yHuKabHBIA UACHTU(OUKATOP MTOJIH30BATEIIS;

user.first_name — uMs mOJIL30BATEISA;

user.last_name — damMuIHs MOJIE30BATENS;

user.username — yHUKaJIbHOE UM TI0JIb30BATEIIS;

user.language_code — kox si3p1ka B cootBeTcTBHM ¢ 1SO 639-1,

hash — Bce BeImenepedrciieHHOe, 3amnu(POBAHHBIC TAHHBIC TEICTPAMOM.

ITociie »toro HyxHO moayuuth Oata check string. Ee momydenme mpocroe,
HY)KHO COCJMHHTH BCE TNapaMeTPbl CHMBOJIOM IEpPeXojia Ha JPYIyI CTPOKY «\N»,
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kpome hash. Jlamee monywsaem mapamerp Secret_key. Ero 3nauenwe — 3to HMAC-
SHA-256 curnatypsl TokeHa Telegram Oorta u xoHctanThl ctpoku WebAppData,
UCIOJB30BaHHOE, KaK KITFOU. 3aTeM, YTOOBI IOHATh, BAM/IHBIC JIU TaHHBIC, TPeOyeTCs
CpaBHUTb MIecTHaanarepuunoe npeacrasiearne HMAC-SHA-256 (data_check_string,
secret_key) u mosyuennbiii mapamerp hash. Eciau monyuurcs paBeHCTBO, TO JTaHHBIC
He ObLITM U3MEHEHBI U TojieNIanbl. TakuM oOpa3zoM, Oynet co3aana 3ammura oT CSRF

aTak (aHrJI. cross-Site request forgery — «mexcaiiToBast oJeIKa 3aMpoca.

§ 2. Peanmuzanusa JWT

JWT — s1o otkpeiThiii ctangapt (RFC 7519) mis co3manus TOKEHOB JOCTYIIA,
ocHoBaHHbIH Ha ¢dopmare JSON. Hcmonmb3yercs mis mepenadyd JaHHBIX IS

aYTeHTI/I(l)I/IKaHI/II/I B KIIUCHT-CCPBCPHLIX IMPUIIOKCHUAX.

Encoded .o Decoded e omoomosecn

HEADER: ALGORITHM & TOKEN
eyJhbGci01JIUzITNiIsInR5cCI6TkpXVCJ9.ey
JzdWIi0iIxMjMBNTY30DkwIiwibmFtZSI6Ikpva {
G4gRG91TiwiaWF@IjoxNTE2MjM5MDIyfQ.ST1Kx
WRJSMeKKF2QT4fwpMeJf36P0OkoyJV_adQsswbc }

"alg": "HS256",
“typ’ i "UNT”

PAYLOAD: DATA

{
sub™: "1234567890",
name": "John Doe",
iat": 1516239822

}

VERIFY SIGNATURE

HMACSHA256 (
base64UrlEncode(header) + "." +
base64UrlEncode(payload),

your-256-bit-secret

) O secret base64 encoded

3nech MpeAcTaBIIeH aedarrep ¢ ohUIMaIbHOIO caira https://wt.io
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B moeii peanuzanuu B PAYLOAD s knany tonbko telegram_id mosis3oBaTers.
Anroput™m mudpoBaHus octaetcss TOT xe: HS256. UYToObl MONHOCTHIO HE
UMILIEMEHTUPOBATh AITOPUTM CO3/IaHUs aCCeSS token ¢ Hyms, yKe ecTh rOTOBBIN PIp
naket jwt (1.3.1) B python. C momolipio 3TOro makera U CO3JaHUs JIBYX KJIacCOB,

MOJIHOCTBIO peanusyercs anroputm JWT.

8 3. BzaumoneiictBue aaroputmos ¢ API

B kaxxnom 3anpoce API, 3a uckiouenuem:

1.  /static/avatars/{telegram_id;

2.  Jaccess_token;

3. users
UCIIOJIb3YETCS aJITOPUTM Bepr(HUKAIMU JaHHBIX U JWt anroput™oB. biaromapsi, Takoi
APXUTEKTYpE 51 IMEI0 MAKCUMAIIBHO — 3al[UIIIEHHOE NMPIIOKEHNE OT Pa3HBIX aTak.

B xoHeuHOM WTOTE, M TOTO, YTOOBI 3JIOYMBINIJICHHUKY TOJIYYUTh JOCTYI K
KOIIIECJIbKY TTOJTh30BATENs, HYXKHO:

1. TOJTYYUTh TOCTYI K YUETHOW 3aIHCH KIUCHTA,

2. 1o100paTh MapoJib MOJIb30BATEIS;

2.1. WM ke 3HaTh MHEMOHHYECKYIO (pa3y.

B3rmom yuerHol 3amucu Toib3oBaTens 1elegram cTaHOBUTCS TPAaKTHUSCKU

HEBO3MOXHBIM, TOTOMY 4YTO [IJIi 9TOTO HYKHO TMOJYYUTh MOCTYN K TenepoHy

IIOJIb30BAaTCJIA, T.K. aBTOPpHU3al:iA IIOJTHOCTBIO HAa 3TOM 3aBA3aHaA.
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I'JIABA 3. PEAJIM3ALIMS UI/UX TU3ANHA

8§ 1. User-friendly unrepdeiic

User-friendly — o6o3nauenue unTepderica, Ipy»KeCTBEHHOTO TOJIb30BATENIO B
TEOpUHU 103a0MIIMTU. DTUM CJIOBOCOYETAHUEM O003HAYAIOT Cpeay, MPOAYMAHHYIO C
y4€TOM yJ100CTBa MOJIb30BATEIIS.

Urobsl caenarb untepdeiic user-friendly (apyxentoOHBIM 7Sl TIOJIB30BATENs ),
CJIelyeT YUYUTHIBATH CIEAYIOIINE PEKOMEH/IAINHN

1. NPOCTOTa WCIOJB30BaHUs: HMHTEPPEHC HOMKeH OBITh TPOCTHIM B
UCTIOIH30BAaHUH U MIOHATHBIM, YTOOBI TIOJIB30BATENb MOT' OBICTPO H JIETKO HAXOHTH TO,
YTO €My HYXHO;

2. OpUEHTUPOBAHHOCTh Ha TOJIB30BATENs: UHTEpdeiic NOMKEeH OBITh
HaIpPaBJICH Ha MOTPEOHOCTH U MPEANOYTEHUS MMOJIb30BaTENeH, TaK YTOOBI OHU MOTJIH
paboTaTh C yI0BOJILCTBHUEM;

3. YUTAEMBIH TEKCT: TEKCT B HHTepdeiice MODKeH OBITh YHUTAeMBIM H
NOHSTHBIM, JJII YEero HeOoOXOJAMMO UCIONb30BaTh MPOCTHIE CJIOBA U SICHBIC
UHCTPYKIIHH;

4. ynoOHasi HaBUTALMs: TOJIb30BATENb JIOJDKEH JIETKO HAaWTH TO, YTO €My
HY>KHO, UCIIOJIB3YS yIOOHYIO HABUTALMIO U MEHIO;

o. NPUBJICKATENbHBIA ~ JAW3aiH:  WHTepeic  MODKEH  BBIMJISACTH
MpUBJIEKATEIHHO U MPO(ECCHOHATBHO, YTOOBI MTOJIB30BATEIb MOT C yIOBIETBOPEHUEM
paboTaTh ¢ MPHJIOKEHWEM U HE OTTAJKUBATHCA OT €r0 BHEIIHEro BHJA. DTO MOXKET
BKJIIOYaTh B ce0s HCIOJb30BaHHE IIBETOB, IIPUPTOB U H300paKeHUH, KOTOPHIE
COOTBETCTBYIOT LIEJI€BOM ayTUTOPUH U LIETU MPUITOKCHHS.

Moii Bocco3nanHblii UHTEP(ENC COOTBETCTBYET OCHOBHBIM IMPHUHIIMIAM USEr-

friendly nuzaiina.
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1. OH MHTYWTHBHO NOHSITEH. DTO MEPBOE, O YEM HYKHO M03a00TUThCH,
BEJIb €CJIM I0JIb30BATENIb HE MOWMET, KAK IOJIB30BaThCA CAaUTOM, TO YEPE3 HEKOTOPOE
BpeMsl, HE TOOMBIIKMCH HYKHOT'O pe3yJibTara, IOKUHET pecypc. Bo3moxkHO, Ha poaroe
BpEMsI WIIM J1a’K€ HABCETa.

2. On munumanucTudeH. CIOXHBIA UHTEPPENC TKENO MOHSTH.
Hanpumep, BMecTo Tpex ¢pa3 Bceraa gydlie UCHOIb30BaTh OJHY, €CJIH 3TO, KOHEYHO,
BO3MOJKHO. JlOTIOJIHUTENbHBIE 3JIEMEHTBl U KaTETOPUU HA TJJABHOW CTPAHMIIE TOKE
CWJIBHO OTBJIEKAIOT BHUMaHUE. OJHAKO 37€Ch HY)KHO YMETh Pa3IN4aTh <JIALIHHUE
AJIIEMEHTHI U NI0-HACTOSIEMY HEOOXOAMUMBIE.

3. On ObIcTpo 3arpy:xaetrcs. MeanieHHas paboTa caifTa OTTAJIKUBAET OYEHB
MHOTMX MOCETUTENIEH, U K TOMY € BbI3BIBAET HEMPHUSI3Hb K pECypCy. 3a4acTyro, 3TO
4acTO MMEET MPSAMYIO CBA3b C MUHUMAJIIMCTUYHOCTHIO — YEM MEHBIIE HA CTpaHULIAX
«TSDKETIBIX» CIIOKHBIX DJIEMEHTOB, TEM OBICTPEE OH 3arpy>aeTcsl.

4. On npusiekareneH. [loceturenn Bcerga oOpaliaroT BHUMaHUE Ha
BU3YaJIbHYIO COCTABJISIOLIYIO, IIYCTh JaXXe M IOJCO3HATENbHO. MM npusTHee uMmeTh
neno ¢ uarepdeiicom, KOTopsii pagyer ria3. OgHaKko HyKHO MOHUMAaTh, YTO OLICHKA
KpacoThl Au3aiiHa — 3TO OYeHb CYOBEKTUBHO. [103TOMY HY)XHO OPUEHTHPOBATHCA Ha
LIEJIEBYIO ayTUTOPHUIO U €€ MOTPEOHOCTH.

S. OH cpa3y neMOHCTpHpPYeT Bce BakHble onmuuu. JKenartenpHO cpasy
IIOKa3bIBATh I10JIB30BATENI0 BCE BO3MOXKHOCTH. VICIIOJIB30BaTh BBINAJAIOIINE CIIMCKU
U MEHIO CTOMT TOJIBKO TaM, Ijie 0e3 3Toro Heyb3st 00oitruch. Eciy yacTh BO3MOMKHBIX
necTBuil OyneT CKpbITa, MOJIb30BaTENIb MOXKET HE JIOTaaThCsl, KaK UX COBEPILIUTh. A
€CJIM 3T JACeHCTBUS 1iesieBble (HanmpuMmep, KylmuTh TOBap, OCTaBUTh HOMEp Tee(oHa),
TO CTOUT YJIE€IUTh UM 0CO00€ BHUMAHHE.

6. OHn ymeer o0maThcsi ¢ mojb3oBatejemM. CucteMa JOJDKHA HATJISHO
JEMOHCTPUPOBATh IOJIb30BATENI0, YTO €ro JAelcTBHs oOpabateiBatoTca. Hanmpumep,
€CJIM OH OTIIPaBJISET COOOLIEHUE, TO ITOT MPOLECC TOJKEH COITPOBOKIATHCS BBIBOJIOM
Ha 3KpaH (pas3bl «COOOIIEHHWE OTMPABISAETCA», a OKOHYAHHE 3TOro mpouecca —

«COOOIIEHUE OTIPABIICHO.
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1. On mnpeackasyem. IlpenckazyeMocTh cailTa HE O3HA4ae€T CKYKy H
OTCYTCTBUE HMHTepeca. Peub HIET O TOM, YTO MOJb30BATENb, YBUAEB KaKOH-THMOO
AJIIEMEHT caiiTa JOHKEH NMOHMMAaTh, KaKk OH (dJIeMeHT) Oyner «BecTu cels» Mpu
B3auMOJIecTBUM. Eciu OOBEKT BBIMIAIUT KaK MEHIO, OH JOJKEH BECTH cels Kak
MEHIO, €CJIM MOX0X Ha KHOIMKY, TO COOTBETCTBEHHO, JOJKEH KyJa-Tu00 BECTH WU
IIPOU3BOAUTH KaKOE-TO JEHUCTBUE.

8. Kaxnasi KHONKa MMeeT COOCTBEHHOEe Ha3HAYeHHe. JTO MOXET ObITh
Nepexo/l, pacCKpbITUE MEHIO, KOMaH/1a OTKPHITh B HOBOM OKHE, OTIPABUTh MHUCHMO U
Tak jajiee. AKTUBHbIE U HEAKTUBHBIE 3JIEMEHTHI JOJKHBI OTJIIMYAThCA APYT OT ApPYTa,
JUTSL TOTO UX MO>KHO BBIACNSTH CTHiIEM. [losib30BaTenb 10MKEH MOHUMATh, HA KaKue
KHOIIKA OH MOXET Ha)KaTh U MEPEeUTH Ha JPYryl CTPAHUIly, a KAKUE MPUCYTCTBYIOT
IPOCTO JIJISt AACKOPA UITU JAOTOJHUTEIHLHON HH(POPMAIIHH.

Moe npunoxxeHue MpencTaBiseT yIOOHBINA IS MOJb30BATENECH JU3aiiH user-
friendly (moOporkenateneH [uist MOJb30BaTENs), TAC MOJB30BATEIN C MEPBBIX CEKYH]I
MOTYT HATH HYXHBIM UM pa3zien/hyHKINI0, He pa30upasich B MPUIOKEHUU.

DOTO mNOMOraer NOJYYUTh NPWIOKEHUIO MAaKCUMaJIbHYI0 KOHBEPCHIO OT
N0JIb30BATENEH, a TAKKE MOJIOKUTEIbHBIE SMOLMU MNPHU HUCIOJB30BAHUHM JAHHOTO
IPUIOKEHUS.

[IpunoxeHue BHITIOJIHEHO B CHHEH ramMMme, YTO CIOCOOCTBYET pacclaOiIeHHIO,
CHUKEHUIO CTpecca.

Jlis ynoOcTBa nmobp30BaTels B MpuiIokeHuu ectb QR Koz, mpu ckaHMpoBaHUU
KOTOPOT'O KOITUPYETCs aIpeC KOIIEIbKa.

Ecte mopmepxka depHoil u Oemoil TeMbl. MOXHO 3aMeTHTh, YTO MIPUQT,
uHTEpPEic HUKaK He MEHSIOTCS, U3MEHIETCS TOJBKO 11BeTa oHa U mpHudTa.

B nmpwiioxkeHun NpuCyTCTBYET BU3yaln3alus KApTUHOK, AOIOJHSS, paclIupssa
IIPOCTOP MPUIOKEHUS.

Bo Bcex pa3zzpenax komrenbpka cpasy BujeH Ooananc. [Tonp3oBarento He npuaércs

HNCKaTb, KaKasd CyMMa Ha €ro CUCTC.
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<4 TELEGRAM ~d TELEGRAM
Bivreost Wallet Bivreost Wallet

et distribution

SHIMMER
TON
IOTA

Wallet Send Receive Users

Recent transactions

From UQBD...1P5k
2

I0TA 1 MIOTA

7.07 at 12:31 $0.17 $0.17

From UQBD...1P5k Shimmer
27.07 at 12:31 J $0.05

To UQAH...DQRv Toncoin
27.07 at 12:31 $1.89

From UQBD...1P5k Bivreost
27.07 at 12:31 $o

To UQAH...DQRv
27.07 at 12:31

From Work
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§ 2. User-Experience unrepdeiic

UX (User Experience) nu3aiiH — 3TO HayKa U UCKYCCTBO CO3/IaHUsI IPOJYKTOB,
KOTOPBbIC ONTUMU3UPOBAHBI JIJIs1 KOM(DOPTHOTO U YOBIETBOPSIONIETO UCIIOJIb30BAHUSI.
On BrioYaeT B ce0s HCCIeIOBaHHUE, MPOCKTUPOBAHHE, pa3pabOTKy U OIEHKY
MPOJIYKTOB U YCIIYT, TAKUX KaK BeO-CaliThl, MOOMJIbHBIC MPUIIOKEHUS, TPOTPAMMHOE
oOecriedyeHUE U DJICKTPOHHBIE YCTPOWCTBA, JJIsi OOECIEUEHHUs JIY4Iero OrmbITa
nonb3oBarens. Lens UX nu3alina — co31aTh NPOAYKTHI, KOTOPBIE JIETKO UCIIOJIB30BATh,
MOHSITHBIE U MPUSITHBIC, TOBBIMIAs 3)PEKTUBHOCTD, YAOBJIETBOPEHHOCTH U JIOSITLHOCTD
KJIUEHTOB.

Cozanue au3aiiHa — 3TO MHOTOCTYIEHYATBIN MPOIlecC, BKIIOYAIONIUNA B ce0s
IJIAHUPOBAHKUE, UCCIICAOBAHNE, KOHLIETITyaIu3alyio U peanu3anuio. OH HaunHAETCs C
ONpeIeNICHUs LIeJIel U 3a7a4 MPOEKTA, a 3aTEM IIPOBOJUTCA UCCIEIOBAHNUE ayAUTOPHUH,
KOHKYPEHTOB W TEHJIEHIMH B oOjacTu au3aiiHa. Ha ocHoBe »Toil uH(popManuu
dopMupyeTcsi KOHIIENTYalbHbIN AU3aliH, KOTOPBIA MOXKET BKIIOUATh B CeOsI CXEMBI,
MaKEeThl U IIPOTOTHUIIBI.

B nmporecce co3nanus qu3aifHa sl yUUTHIBAJI ACTETUUECKHE U () YHKIIMOHATBHBIC
TpeOOBaHMsA, a TakXKe TBITAICS  YAOBIECTBOPUTH MOTPEOHOCTH  KOHEYHBIX
MOJIb30BaTeNell. DTO BKIIIOYANIO B ¢e€0s HCTIONb30BaHUE (PPEKTUBHBIX IIBETOBBIX CXEM,
OTIpeJIeIICHHE MPABUIBHOTO MIpU(Ta U BEIOOP yIOOHBIX MHTEPAKTUBHBIX DJIEMEHTOB.

B xoHeyHOM uTOTre, CO3IaHHBIN MU3aiiH OBLIT MPOTECTUPOBAH M ONTHMHU3UPOBAH,
YTOOBI yIOCTOBEPUTHCS, UTO OH yIOBJIECTBOPSIET BCEM TPEOOBaHUSAM U (DYHKIIMOHUPYET
MpaBWIBHO. JTO BKIIOYAIO B ce0s TMPOBEACHHE [O3a0UIIUTH-TECTUPOBAHUS C
MOJIb30BATENIAMHU, YTOOBI Yy3HATh, KAK OHU BOCIPUHUMAIOT U B3aUMOJECHCTBYIOT C
TA3aMHOM.

B nienom, cozmanue nuzaiiHa TpeOyeT BpeMeHH, TBopuecTBa. Llenbio sBisieTcs
CO3/IaHHUE TMPOAYKTa, KOTOPBI HE TOJBKO BBIMJISAUT MNPEKPacHO, HO U 3P(HEKTUBHO

(GYHKIHMOHUPYET U YAOBJIETBOPSIET MOTPEOHOCTSIM MOIB30BATEIICH.
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I''TIABA 4. TECTUPOBAHUME NTPUJIOKEHUA B TEST-NET 1 MAIN-NET
CETAX U NOJYUYEHUE ®UJIBEKA OT HOJIB30OBATEJIEHA

8§ 1. Boi0op KoHUTYpanun cepBepa

[TonGop moaxoasiel KOHPUTYpaIUU cepBepa I BEO-MPUIOKEHUS BaXKEH JIJIS
oOecIieuyeHusT €ro TMPOU3BOJUTCIBHOCTH W JOCTYMHOCTH. YTOOBI momo0OpaTh
TIOJIXOJIATIYI0 KOH(DHUTYPAIIUI0, HEOOXOAUMO YIUTBIBATh CIICTYIOIINE (GaKTOPHI:

1. TpeOoBanuss K pecypcaM: HYKHO OINPEICIUTh, CKOJbKO TaMSTH,
IPOIIECCOPHBIX P W JUCKOBOTO MPOCTPAHCTBA HEOOXOIUMO JUIsl paOdOThI BaIIEro
BEO-TIPUIIOKECHHUS.

2. Harpy3ska Ha cepBep: OlIEHUTE, CKOJIBKO 0KHIAeTCs MOCETUTENIeH U KaK
4acTo OHM OyAYT MCIIOJIb30BATh Balle BEO-TIPUIIOKEHHE.

3. COBMECTUMOCTD C TEXHOJIOTHSIMU: HYXXKHO YOCIUTBCS, UYTO BBHIOpaHHas
KOH(UTypalus CcepBepa COBMECTUMA C HCIONb3YEMbIMH TEXHOJOTUSIMH B BeO-
npuwioxkeHnnu, Takumu kak OC, s3bIK MporpaMMupoBaHus, BeO-GQpeiiMBOpK U Oaza
JTaHHBIX.

4, PacmupsieMocTh: HYXHO TPEIyCMOTPETh BO3MOXKHOCTH PACHIMPECHUS
pecypcoB cepBepa B OyAylIieM, eciiid 3T0 HE0OX0IUMO.

o. bromxker: ydecTh CBOW OrOMKET W BBIOpATh KOH(PUTYpAIUIO, KOTOpas

YIOBIIETBOPSIET TPEOOBAHUSIM U BXOJIUT B PaMKH OFOJIKETA.
BaxHo MOMHUTB, 4TO HET OJHOW UCATBHON KOH(PUTYpAIUU cepBepa, KoTopas Oblia
Obl momxomsmiel s Bcex BeO-mpuiokenuit. KoHdurypanus momkHa OBITH
MoI00paHa WHIWBHIYATBHO ISl KQXJAO0TO TMPUIOKEHUS, YIUTHIBAasl €T0 YHUKAIbHBIC
TpeboBaHus u orpanndeHusi. OT abCTPaKTHBIX PaCCyX ACHUM Mepen1y K BIOOpPY:

TpeOoBaHus k pecypcam
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Mamars. CoOupas docker-compose nHa cBoem I[IK, s MOHSII CKOJBKO
notpedyercst O3Y.

1. main-api ~= 1.08 GB
2 iota-api ~= 1.47 GB
3 shimmer-api ~= 4.25 GB
4 client-web ~= 1.04 GB
5. telegram-bot ~= 403 MB
6 postgresgl ~= 378.7 MB
7 mysql ~=517.46 MB
8 volumes ~= 315.1 MB

Uroro s umero: 9,45426 GB O3V nomxHO OBITH BbIAEIECHO TOJBKO 1o docker,
IUTIOC €I1I€ HY>KHO Y4YeCTh CHUCTEMY M BbIOpaTh MUHHMMAaJIbHBIN Tapud, TO €CTh Ha
cepBepe aokHO O0bITh 16 GB O3Y.

IIpoueccop. Moe mpuiokeHHe Takxke TpeOoBaTelIbHO K TIpoleccy, B
OCOOEHHOCTH BBICOKOM Harpy3ke cO CTOPOHBI KOJIMUECTBAa KIMEHTOB. T. K. cKa3aTb
TOYHO HEBO3MOKHO, OIIEHMB HArpy3Ky BO BCEX COCTOSIHUSAX NPHWIIOKEHUS, S B3I
cpenuee. 8 x 3.00 I'T'.

JAuckoBoe mpocTpancTBo. [IpoBens ananu3 Beca 1 Kolejdbka U NPUKUHYB
MIPUMEPHBIA 0XBAT MOJIB30BATEIEH, MOKHO MOHATH:

- Bec 1 cpeaueHarpyxernoro komreaska = 1,92 Mb (WMLW — weight medium-
loaded wallet);

- mpumMepHbIi oxBat = 500 monp3oBateneit (AC — approximate coverage);

- BEC MPUJIOKEHHUA (BMECTE ¢ yCTaHOBIECHHBIMH 3aBUCHMOCTsIMHU) ~= 1168 MB
(WoW — weight of wallet);

- 3anstoe mecto = (AC * WMLW) + (WoW) =1,92 * 500 + 1168 = 2128 MB
<~ 2,09 GB.

Onepaunonnasi cucrema. J[Jisi oneparlmOHHON CHUCTEMBI OTJIMYHO IOJXOJIHUT
Linux, xonkpetHo Ubuntu 22.04. Dto wuaecanbHbId BbIOOp mox Python Bed —
npuioxkenue + npm. Apt BeMKoJIeTHO NOATATUBAET BCE TPeOyeMble 3aBUCUMOCTH, U3

— 3a Yero Mo BeIOOp mai Ha ubuntu.
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Pacmupsiemocth. PacmmpsieMocTh NMPUIOKEHUS B MOEM ciyyae Obula He
Ba)KHA, T.K. POBOJIUJIOCH TOJIBKO TECTUPOBAHUE B TECTOBOM CETH, a HE MOCTOSIHHBIN
peNnu3 IpUII0KEHHUSI, BCIEICTBUE YEro He TpeOOBajIoch Obl M pacUIUPSTh CEPBEP.

Brogxker. B xone pa3paboTku nmpoekTa Takxke ObUIH pacrpeeseHbl CUIIbI U Ha
MOUCK €AMHOMBIIIUICHHUKA — MHBECTOpa. Takod 4esloBEK HAIEeJCs, OH MOJIHOCTBIO
corjaceH Ha Bce 000CHOBAaHHbIE TPaThl BO OJaro npuioxenus. Beidop koHpurypanuu

s mpou3BoaMI M3 TpenocTaBieHHbIX VPS cepsepos https://masterhost.ru, s maBHO

paboTaro ¢ 3TOM KOMIaHWEHN, OHA HU pa3y HE MOABOJMIA MEHS, IO3TOMY sl PELLNII
OCTaHOBUTHCS MMEHHO Ha Hel. OHa Ipejiaracr:
Hcxons u3 BhIIETIEPEUYHCIICHHBIX TPEOOBAHMM, S OCTaHOBWJICS Ha Tapude

«Dragon» 3a 3960P.

1 mecau

Andromeda Cassiopeia Libra Orion

1x300Tu 1x3.00Mu 2x3.0TTu 2x30MMy
1re 276 276 4Te
10re 2076 40T6 606

297 495 772 1168

Taurus Sirius Pegasus Oragon

4x3.0MMy 4x30TTy 6x30My 8x30TTy
4re 616 8rs 1616
80T6 10076 12076 160T6

1544 1940 2534 3960

8 2. Ananu3 puadexa moab3oBaresiei
[Tpunoxenue B paboTe mokasano cedsi yBepeHHO, oTpadaThiBaio 6e3 0aroB v maJIeHU.

EOJ’IBHH/IHCTBy MOJIb30BaTeIIE MOETO IMPHUIIOKCHUA BCC ITOHPABUIIOCH, BOT HCKOTOPLIC

OT3bIBhbI:
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C @bivreost kaxeTcs, 4To 06
WHTYMTUBHOCTU CTapaTebHO
no3aboTUAUChL BO BpEMA paspaboTkm
npogykTa. OTaenbHas ycraHoska
Bivreost He TpebyeTtcs. Tem aydlie, 4to
HeT HVKakoli perucrpadn!

10TA Penguin

@bivreost oueHb knaccHoe
NpyUAoXeHWe B TenerpamMme. Crnacuéo,
@bivreost.

ID.iota

MHe HpasaTca @shimmernet ,
@tanglepaycom @assembly_net , HO
CaMbleé MHTepeCcHbIe NPoeKTbl
@bivreost B skocucTeme @iota.
Mpoacnxaiite paspaboTky....

Token Hunted

Kax /bl pas, korja sl BUXy HoBoe

obHoBneHve @bivreost, s nopaxarock
TOMY, KaK BbICTPO paboTaeT KoMaHAa.

I0TAPoet

@bivreost oueHb knaccHoe
npyUnoxeHWe B TenerpaMme. Cnacunéo
@bivreost.

Oliver Bohl

Bam HyxHo o6a3aTensHo nonpoboBatb
telegram kowenek @bivreost

JelicTBUTENbHO KPacuBEIA g13aiiH,
BbICTPbIA, 6RCNNATHBIA U OTAUYHBIA
Mo/b30BaTeNbLCKWIA OMNbIT.

10TA Trading Cards

DTO TOIBKO MajIeHIIasi 4acTh BCEX OT3bIBOB, HAITMCAHHBLIX O MOCM IIPUIIOKCHUN.
bonpmie Bcero meHs mopaaoBajio, 4YTO IMOJb30BATCIIAIM ,ZIGﬁCTBI/ITGJIBHO IIOHpPABUJICA

JA3aH PUIOKECHUS.

CratuctnKka oT3bIBOB

4.8
46
4.4

4,2

3,8

®PYHKLMOHANbHOCTb BesonacHocTb OwnsaiH Naen

S cnenan ompoc cpenu 493 y4acTHMKOB MOETO KOIIEIbKAa M MOMPOCHIT HX

OLICHUTh KOILIEJeK Mo S5-OanbHOM mikane u 4 mapameTpam: (YyHKIHOHAIbHOCTD,
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0e3omacHOCTb, nu3aiiH, uaes. [lo pesynpraraMm ompoca: GyHKIUOHAIBHOCTD — 4,23;
6e3onacHocthb — 4,93; nuzaiin — 4,9; unes — 4,3. Cpeanuit 6au1 JaHHOTO TPUIOKEHUS :
4,59 / 5. TloHumaHus, 94TO JaHHBIA MPOEKT UMEET MOTPEOHOCTh B UCIOJIB30BAHUU, U
KIMEHTHI JaHHBIA MPOIYKT 3aKPHIBAET MOTPEOHOCTH IMOJIB30BATENCH, 51 MPUHSIICA K

CICAYIOIIUM IIaraM pa3sBUTHA JaHHOI'O ITPOCKTA.

§ 3. Murpanus naargopmbl ¢ TEST-NET na MAIN-NET cern

Xorenoch Obl Hauath ¢ omamumss TEST-NET or MAIN-NET cereit.
TEST-NET ceTh — 3T0O CyIITHOCTB, KOTOpasi KCIOJB3YETCs Il TECTUPOBAHUS TOKEHA,
B T.4. JIsl peajiv3aluu MPOAYKTOB IMOJ KpUOTOBAIIOTY. B 3T0il ceTn moisib3oBaTenu
npoOyIoT paboTy AaHHOW KpuUNTOoBaMOTH.. CamMoe TriaBHOE, YTO B HEW BCE TOKEHBI
UMUTHUPYIOTCS U SIBIISIFOTCS CHHTETUYECKUMMU.

MAIN-NET ceTp — 3T0 CylHocTh, KOTOpasi UCHOJIb3YETCSl YK€ JIJIs IOBCETHETO
UCMOJIb30BaHUA. B HEW TOKEHBI Y€ NPUPABHUBAIOTCA K PEATBHOW CTOUMOCTH,
TOPTYIOTCSI HA KPUNTOOUP)KAaX U CTOSIT pEalbHBIX JCHET.

Camoe rimaBHOE, 4TO CTOMJIO yuuThiBaTh nipu Murparuu ¢ TEST-NET na MAIN-NET
CeTh, 4YTO TpPeOyeTCs COXpaHUTh aOCONIIOTHO BCE JaHHBIE TIOJb30BaTeNeH, 3a
HCKJIFOYEHUEM HUX KOILIEIbKOB, T. O. Mbl CMOXEM MEpPEeco3[aTh TOJbKO KOIIEIbKH,
COXpaHUB BCIO0 MHPOpMAIHIO 00 UX aKKayHTaX (CTATUYECKUX JaHHBIX). Takyro 3a1auy
pelaeT 10cTaTouHo npoctoit python-ckpunt. Ero 3agada o0oiTr Bce KOJIOHKHU B 0ase
JAHHBIX, OYHCTUTh HEKOTOpHIC SYCHKH, yOpaTh HEHYXHYI WHQOpMAIUIO U

nepedopMaTUpPOBaTh €e.
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§ 4. AHayIu3 JaHHBIX

Beirpy3uB Bce JaHHbBIE C CepBEpa, MOXKHO MPOCYMMHPOBATH MOIO padoTy.
Hannsie npegocrasinensl ¢ 1 anpens 2023 roxa no 7 auBapsa 2024 rona. Takxke cTOUT
onpenenutbest ¢ kypcoM TokeHoB MIOTA & SHIMMER, Bkitouas kypc noiapa.
Tak, kKak 3a 3TOT MEPUOJ OHU MEHSIIHCH, 5 )K€ BO3bMY CPEIHME 3HAUEHHUS C caiTa

(https://coinmarketcap.com)

Kypc momnapa ma 07.01.2024 mo nannsv https://cbr.ru: 1$ = 90,85P
MIOTA: 0,25% ~= 23P
SHIMMER: 0,04$ ~= 3.30P
1. O6bem TpaH3akuui MeXIy KolleabKkaMu (BHYTPEHHUMU U BHEIITHUMHU )
a. MIOTA: 63454 MIOTA ~= 15864% ~= 1441 245 P
b. SHIMMER: 35204 SHIMMER ~= 1409%$ ~= 128 010P
2. KonnuecTBo 3aperucTpupoBaHHBIX MOJIb30BaTesel 5631 yenosek.

3. ExxenHeBHO KOIIEIbKOM MOJL3YyIOTCs nopsaka 50-100 yenosek

SAK/IIOYEHUE

B xoze pa3paboTku 1 co3jaHuUs BCETO MPOEKTA, ST CYUTAIO, YTO S BBHITIOHUII 11EITh
MIPOEKTA, a TAK)KE PEIIII BCE TIOCTABJICHHBIE 3a/1aun. PazpaboTanHoe BeO-TIPUIIOKEHHE
MpeACTaBsieT coOOW 3HAUUTENbHBIA IIar B YJAYUYIIEHHH YA0OCTBA HCIOJIb30BaHUS
TOKEHOB. MHTerpauuss ¢ mnonyiaspHbIM MecceHmkepoMm Telegram mo3BossieT
MOJIb30BATEIISAM JIETKO U OBICTPO BBIMOJHATH ONEPALUU C KPUIITOBAIIOTOM, HCIOb3YsI
eIMHBIA HHTEpGEIC.

OcCoO0OEHHOCTBIO 3TOrO0 MPOEKTa SBISIETCA YAOOHBIA HMHTEp(dEic, KOTOpbIN

CTPCMUTCA YIPOCTUTH JXKHU3Hb ITIOJIB30BATCIIAM. s IMPUI0KNWIT 3HAYUTCIBHBIC YCHIINA
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st ynyumienus UX auzaiiHa M MHTYMTUBHOTO HHTep(eiica. TecTtupoBanue ¢
peaNbHBIMU TI0JI30BATENIIMU TMO3BOJIMJIO MOJYYUTh JAHHBIE O TOM, HACKOJBKO
YCHEIIHO Oblja JOCTUTHYTA 3Ta LEb.

B 3akmiouenue, cienyeT OTMETUTb, YTO MHTErpalys KPUOTOBAIIOTHOTO
Koulenbka B IiaTgpopMmy oOMeHa cooOmenusmu Telegram MokeT NpoHU3BECTU
PEBOJIIOIUIO B TOM, KaK MOJIb30BATENIN YHPABISIIOT CBOUMH IU(GPOBBIMU aKTUBAMHM.
Couerass ymobctBo M goctynmHocTh  Telegram ¢ 0Oe30macHOCThIO U
(YHKIMOHAIBHOCTBIO CIELUUAIBHOTO KPUIITOBATIOTHOTO KOIIEIbKa, MOJIb30BaTEIN
CMOTYT JIETKO U YBEPEHHO YIPaBJIATh CBOMMU (puHaHCAMU. UTOOBI BeO-NpUIIOKEHUE
ObUTO YIOOHBIM U O€30MaCHBIM, OBUIO TMPOBEJAEHO TINATEIBHOEC TECTUPOBAHHE U
UCCJIeIOBaHUE MOJIb30BATENEH, UTOOBI BBISIBUTD JIFOObIE TOTEHIIUATbHbBIE TPOOJIEMBI U
ONTUMM3UPOBATH B3aUMO/JIEUCTBUE C TTOTEHIIMATBLHBIM KJIMEHTOM. B KOHEeUHOM cuere,
ycreX 3TOro MpoekTa OyAeT 3aBUCETh OT TOT0, HACKOJIBKO XOPOILIO OH OTBEYAeT
HOTPEOHOCTAM UM 0XKHMJIaHUSAM CBOMX LIEJEBBIX MOJIb30BaTENEH, IOITOMY OYAET BasKHO
IPOOJKATh OTCIEKHUBATh OT3bIBBI MOJIb30BaTENIC U BHOCUTH YJIYUILIEHHS IO Mepe

HEOOXOIUMOCTH.

CIIMCOK UCHHOJIB3YEMbIX NHCTOYHUKOB

IOTA — texnonorus - https://goo.su/P0X].

React (https://ru.reactjs.org/).
User-Friendly - https://goo.su/hs51AFW.

Caiit 3aBucumocteid npm: https://npmjs.com.

o~ w0 DdPE

Caiit 3aBucumocrteit python: https://pypi.org.
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HPUJTOKEHUE Ne 1

Buneo ¢ pabotococoOHOCTBIO Beero mpoekTa - https://youtu.be/MhDcKLhWhOE
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