BnokuyenH-urpa. [locTpoi CBOIO LLernoyky

Lenb urpsbi:
CMO,CI,eﬂVIpOBaTb pa60Ty B610KYelHa EMTKOMHa, HarnAaHoO NoKa3aTb WKOJ/IbHNKaM:

1. Kak TpaH3aKummn 06 begmHATCa B 6/10KM 1 MPOBepAtoTCA CeTbio.

2. Toyemy 6n10KYerH 3aWMWEH OT MoA4enoK 6narogaps XewupoBaHUID W
AeueHTpanm3auun.

3. Ponb MalHWHIra 1 KOHCeHCyca B NoagepkaHny 6e3onacHoCTM ceTu.

4*, Kak Mo»XHO aTakoBaTb 6/10K4enH? Ha npumepe «ataka 51%n».

JlereHaa vrpbl

B 3mom pa3 Bum Busansou npednazaem uzpokam nonpobosams 00UH U3 cnocobos
3awumel 3anuceld 0 CYMMax, KOmopble OH 00a/1»Kugdem u nosy4yaem Ha3dao.

JImom cnocob ucnons3yem ezo npuamerns [xakomo YuaHpaHennu, enadeney
00HOUMEHHO020 baHKa. Y [Ixkakomo cxoxkaa npobsema, Ho C8430HA OHA C MeM, YMo
YuaHpaHen1u 3mo oyeHb bosbwol 6aHK C omaoeseHUAMU CPa3y 8 HECKO/IbKUX 20p00aX.
Knuenm 6aHka moskem, Hanpumep, 839mb Kpedum 8 3a1aHoepe, a 8epHyMb e20 00/12
MoxKem coscem 0py20U Yesnogek 20e-HUbyob 8 Kogupe. Bce 3mu nepegodbl U NONoIHeHUS
KOK-MmMO Ha00 COXPaHAMSb; NPU 3MOM O HUX O0/1XKHbI 3HOMb 8 KAXKO0M baHKe.

Y [Ix)kakoMo noay4uanocb npudymame xumpsll cnocob 3anucu, u Bum xoyem
nposepums, MOXHO /U NOO0BHOe NnposepHyMb 8 e20 baHKe.

CyTb urpbl

Y4yacTHUKM pasbrBatoTca Ha KOMaHgpbl.

Kakgas KomMmaHaa y4aCcTHMKOB — 3TO KOMaHAa MaiHepoBs. MaiHepbl B pamMKax Urpbl
cobmnpaeT HeCKoNbKO TPaH3aKUuui B 0aVH 60K 1 gobasnaeT 670K egMHyYHO Lenb 6/10KOB,
6yKBasfIbHO B/I0OKYENH.

[na co3gaHva 6M0Ka HeobxogMmMo NpPOBeCTW onpedesiéHHble MaTemMaTuyeckue
ornepauum C TpaH3akuuamMu, 1 obopmuTb (3anmcatb) 6A0K onpeaenéHHbIM 06pasom.
Mocne 3Toro 6A0K MOXHO OTMNPAaBUTb HA NPOBEPKY: 3TUM TaK»Ke 3aHMMaKTCA MalHepbl.
TonbKo npoBepeHHble 61I0KM OTNPaBAAlTCA B LEenouyKky. 3a KaKabld  yCnewHo
Aob6aBneHHbIN K Leno4vke 610K KoMaHga MalHepoB NnosyyaeT Bo3HarpaskaeHue.

[Ana cnpaBku:

MaitHep (aHrn. mining — ao6biya NoMe3HbIX MCKOMaeMbiX) — YesnoBeK Uan rpynna
Ntogein, KoTopble CO34at0T HOBble CTPYKTYpPbI (06bIYHO peyb MAET 0 HOBbIX 6/10Kax B
610KueinHe) ana obecrneyeHnsa GYHKLUMOHMPOBAHMA KPUNTOBAMOTHLIX NAaTtdopm (Takux,
KaK BUTKOMH).

NMoaroToBKa K urpe



[eneHne Ha KomaHgbl MaliHepoB no 4-5 uyenosek (B pamkax 1 3Tana ypoka
«CBA3aHHbIE 04HOW Lenbiox» yrKe NpoBeseHo).

3HaKoOMCTBO C npe3eHTaumein K urpe c o6bacHeHnem npaeun (MpunoxkeHue 3).

Beaywmuin wurpbol (opraHusartop) ynpasnsetr wurpoit (BBOAWUT TpaH3akuum wu
KOHTpOAMPYeT aTakn).

MaTepuanbi urpbi:

KapTouku Ha KapTouKax pasmMelleHbl eAMHWYHble TPaH3aKUUM B
TpaH3aKuumn dopmarTe:
(MpunoskeHne Ne4) « Komuccuma. Otnpaeutens — MonydvaTtens: Cymman.

KapToukn TpaH3akuui pacnedaTbiBalOTCA, pa3pe3arnTca U
pasmewarTca Ha gocke (pannuapTre). KapToukn BUAHbLI BCem
KOMaH4am B paBHOM CTeMNeHw.

KapToukn 6n0oKos | NycTbie wabnoHbl C noaamm:
(Npunoskenune Ne5) | - Homep 6n10kKa.

- Xew npegablayLiero 610Ka.

- Xew TeKyuiero 6s10Ka.

- Nonce.

- CNNCOK TpaH3aKkuuii B 3ToM 6/10Ke.
- MNoanwuce.

Karkgaa KomaHga nony4yaeTr no 4 KapTodku 6noka gnas
3anosnHeHusa.

KapTouka Knwoden | Boigaétca Kaxkaon KomaHge.
(MNpunorxkeHure Neb)

TaK»Ke NCMoMb3yHTCA:

- Tanmep (Ha MaNHUHI MOXKHO BblgennTb oT 10 40 5 MUHYT). PeKomeHayem HayaThb C
60/bLIero BpemeHn. B npouecce nrpbl ero Mo»KHO YMeHbLLWTbL, BBeAA Kak HOBOe YC/10BMe
ANA BCeX.

- KanbkynaTtops! (MAn npunoskeHns Ha MobunbHbIX TenedoHax y4acTHUKOB).

- Jocka, roe ¢uKcupyetca o6was uenodka 6A0KOB, CO6paHHbIX KOMaHAoM
ManHepoB.

- Tabnuua noactaHoskm A1A33 (MpunorxkeHne Ne7)

- KapTouka «Hynesoro 6s10ka» (MpunorkeHne Ne8)

- KapToukn c mmeHamu nonydyatenei/otnpasutenenn tTpaHsakuuin (MpunoxkeHue
Ne9)

Beaywuit pasmewtaet Ha gocke (bannuapre):

- Tabauuy c 6anaHcamu (KONMYECTBOM MOHET) OThpaBuTesnelt M nosydaTtenei
TpaH3aKUUi, KoTopble 06pabaThiBaloT KOMaHAbl MaiHEpPOoB (CM. HUXKe)

- Tabnnuy KomMaHa MmaiHepoB.



3Tanbl Urpbl

13man. Co30aHue nyb1u4HO20 U CeKpemHo20 Kar4a Kaxool KomaHobl. Cmapm
uzpel.

Karkgasa KomaHaa NnpuayMbiBaeT Ha3BaHMe Ha PYCCKOM A3blKe, KUPUAIMYeCKUMM
6ykBamu (310 BarkHo!)

War 1 un3 4. Ha gocke pasmeLlatoTca:

- Tabnvua c oTNpaBnTeNaAMU 1 NoayYaTensamMm TpaH3aKuMn, KoTopble 0bpabaTbiBatoT
mariHepsbl (MpunoxkeHne Ne9).

NUma BanaHc moHeT

NmeHa oTnpaBuTenen 1 nonydatesnen MoXKHO paspe3aTth 1 3aKpenuTb Ha A0CKe, UK

HanuCcaTb Ha 4OCKe OT PYKMW.
B MNMpunoxkeHnn 9 ykasaHbl MMeHa nosy4yaTenen n oTnpaBuTesnen BCex TPpaH3aKuun:

BO3MOMKHO, HaCTb M3 HUX He ByayT Bbl/IOXEHbl Ha A0CKe
BarkHo: y Karkgoro oTnpaBuTens/nonyyatena nsHadanbHo no 10 moHer. B TeueHune

Nrpbl, NOCNe NpoBeaeHna nepeeoaa, Ux basnaHc meHsaeTcA.
B Hauane urpbl Tabnunuya BbIrNAAMT CneayowmnMm obpasom:

Uma banaHc moHeT
Bopomup 10
®pogo 10
Jleronac 10

- Tabnnua KomaHg ManHepoB.

KonunuecTtBo

HazBaHue
KOMaHAbl

My6nnuHbIN
Kntou

MOHeT

Job6aBneHo
6noKkoB

BarkHO: Karkgaa KoMaH4a MalHepoB M3Ha4YasibHO CTapTyeT € 5 moHeTamu.

LWar 2 u3 4: DopmMmrpoBaHmne CeKpPeTHOro Kawua

3




Karkgaa KkomaHga npuaymbiBaeT CeKpeTHbIN Knwd — ntboe uenoe ymcno ot 1 go 20
— BMUCbIBAKOT ero B cBot KapTouky (MpunoxkeHne Neb). OcTasnbHbIM KOMaHAamM OH He
n3pecteH! KapToyka ocTaérca y KomaHabl.

War 3 n3 4: PopmmpoBaHme Nnyb6aMYHOro Kawua

Kaxkgas KomaHga co34aéT ny6auuHbIM Kawod. [nAa 3Toro OHa YMHOXKaeT CBOM
CeKpeTHbIN KU Ha nboe uenoe uncno ot 1 go 7. PesynbtaT yMHOXKeEHUA CTaHOBUTCA
Ny6ANYHBIM KAKUOM.

My6anuHbIN KNKOY pasmelLaeTcs Ha 40CKe, B Tabauue KoMaHg MmaiHepoB. TaKkKe Ha
[lOCKe pa3mellaeTca Ha3BaHMe KOMaHabl.

War 4 u3 4. CtapT urpel

Ha aocke pasmewatoTca:

- 10-15 nepBbIx TpaH3aKLUMI, KOIMYECTBO TPaH3aKLUMIM 3aBUCUT OT KOIMYeCTBa
KOMaHa,.

- Hynesoit 610K (MpunoxkeHne Ne8)

- 3anyckaetca taimep (10 MUHyT)

2 sman. Co3daHue 6aoka (MalHuH2)
LWar 13 5: Boibop TpaH3aKuui.

KomaHgbl BbIOMPaoT 3 TpaH3aKLUM 13 pasmMeLLEeHHbIX Ha 4OoCKe 1 3abupatoT ux cebe
Ana o6paboTKu.

MNpumep TpaH3aKuun:
1. Unba — [InaHe: 5
1. EBa — Pégopy: 8
2. MaHcyp — meby: 7
T TpaH3aKuMmn byayT KomaHabl byayT cobmpaTh B 04NH 610K.
War 2 n3 5: PacuéT xewa 610Ka.
[Ona cnpaBKu:
Xew (aHrn. hash — «npeBpawarth B papLu», «<MeLlaHnHa»), Uan GyHKUMA CBEPTKU —
dYHKUMA, NpeobpasyroLias MacCuB BXOAHbIX AaHHbIX MPOM3BO/bHOINrO pa3mepa B CTPOKY

YCTaHOB/IEHHOro pasmepa B COOTBEeTCTBNN C Oﬂpe,ﬂ,eﬂéHHblM aJIFTOPNTMOM.

Xew 6/10Ka COCTOUT U3 CyMMbI XeLlen Bcex TpaH3aKLumMin 6/10Ka, TpaH3aKumm
BO3Harpark4aeHus n xewwla npowsoro 6s10Ka



B pamkax nrpbl mbl 6ygem ncnonb30BaTh YNPOLWEHHbIN aNropmuTmM XeLnpoBaHmS.

Mbl BO3bMEM BCe BYKBbl MMEH BO BCeX TPaH3aKLUMAX 04HOro 670Ka 1 nepesegém mx
B UMdPbI C nomouwbio nogctaHoBky AlA33 (3ameHa 6yKBbl Ha eé Homep B andasuTe, CM.
MpunoxkeHune Ne7).

Mpob6enbl U 3HAK «—» U gpyrmve 3HaKn He yUMTbIBatoTCA.

Cnoxkmm Bce nonyumBLiMeca unodpbl M NnpMbaBMM KONMYeCTBO MOHeT, KOTopble
nonb30BaTenn NepeBoAAaT ApYyr-Apyry.

[Npn aToMm KOMUCcmK He yunTeiBaroTca! Cymma Komuccmm 3a npoBegeHme
TpaH3aKuMi B pamKax 610Ka puKcupyeTca otTaensHo B dopmaTe:

Bumme — [HasBaHue komaHabi]: 06L1as cymma MoHeT Bo3HarpaxkaeHusa
TakKe npubasmm Xew npeablayuiero 610Ka.
Mpumep:

MpeanonoxKunm, 4yTo HasBaHne KomaHabl— ManHepbl. Xew npegblayuiero 6,10Ka
paseH 0. Torga TpaH3akuMm 13 npumepa BbliLLe:

1. Unba — naHe: 5
1. EBa — ®égopy: 8
2. MaHcyp — lneby: 7

paccuMTbIBaOTCA Ceayrowmm obpasom:

TpaH3aKumm CymMMbl

Bumme — MawnHepsbl: 1+1+2 3+10+14+14+6+14+1+11+15+6+18+29+1+1+2=145

MOHeT

Nnba — [inaHe: 5 moHeT 10+13+30+33+5+10+1+15+6+5=128

Eea — Pégopy: 8 moHeT 6+3+1+22+7+5+16+18+21+8=107

MaHcyp — (neby: 7 moHeT 14+1+15+19+21+18+4+13+6+2+21+7=141
NToro: 521

KommeHTapuii gna BegyLiero nrpbl:
[na ynpoweHus sbl MoxKeme 839mb 019 XewuposaHUAa Mo/ibKo nepssle 3 byKabl 8 UMeHU.

MpubaBnaem K cymme xeluen 6,10Ka xelw npownoro 6s10Ka. Kak Mbl 1 roBopunu Beilwe, A1
npumepa oH paseH 0. Toraa:
521+0 =521

Lar 3 n3 5: Pacuét nonce.

Ona cnpaBKu:

HaseaHne Nonce npoucxogut oT aHra. abbpesunatypbl Number That Can Only Be
Used Once, To ecTb «4ncno, KOTopoe MOXKHO WMCMO/Ab30BaTb TOAIBKO pa3». 3TO 4MCAO,
oTBe4alollee onpegesieHHbIM TpeboBaHMAM, M UCMNONb3yemMoe ManHepamm B npouecce

co3gaHuMA 6/10KOB B CeTAX, KOTOpble paboTatoT Ha anroputme KoHceHcyca PoW (Proof of
Work).



B pamkax nrpbl HEO6X04MMO HAMTN YMCA0 NoNce, HTOObI NoyYeHHOoe Ha
npegplgyLiem ware Yyncno+nonce genmnock Ha 10 6e3 octaTKa.

Mpumep:

52149
10

=53
nonce=9

War 4 n3 5: Mognuck 610Ka yepes wndposaHue.

KomaHga wndpyeTt xew, ymHOXKaAa ero Ha Npon3BegeHne CeKpPeTHOro K/w4a 1 3apaHee
npuaymaHHoro Ymcna ot 1g0 7.

Hanpumep, komaHga «MavHepbl» npugymana CeKpeTHbIM KAy 2, a 3apaHee
npuaymaHHoe ymcaa ot 140 7 B ux cnydae paBHO 5. B atom cnyyae:

521*2*5=5210
LWar 5 13 5: 3anonHeHne KapTouKKM 6s10Ka

Tenepb y KoMaHAbl eCTb BC Heobxogumoe gna opopmaeHuns 6oKa.
KomaHga 3anonHsaeT KapTo4Ky 6/10Ka:

- Xew npeablgyliero 610Ka.
- PaccumTaHHbIN KOMaHAOoM Xell TeKyliero 610Ka.
- Nonce (umcno gna nogbopa xewwua).

- CN1coK TpaH3aKumm.
- Ceoto noanucs (4epes wndposaHue).

BarkHO: KOMaHaa He BnNuCbiBaeT HoMep 6710Ka Ha 3Tom 3Tane!

Mpymep 3anoHeHHOW KAapTo4YKM boKa:

Homep 610Ka

Xew npeablayLuiero 610Ka 0

Xew TekyLiero 6/10Ka 521

Nonce 9

CnncoK TpaH3aKkumm CetTb — MauHepsbl: 1+1+2 moHeT

Nnba — [lnaHe: 5 moHeT
EBa — Méagopy: 8 moHeT
MaHcyp — neby: 7 moHeT

Moanuch 5210

Mocne 3Toro 610K roTOB K NPOBEpPKe 0CTasIbHbIMW KOMaH4aMM.

3 sman. MNposepka (8Banudauyus) 6:10Ka



3TOT 3Tan NPoOMCXoAnT OAHOBPEMEeHHO C 06paboTKoM cneayroLwmx 6,10KoB. Tanmep He
OCTaHaB/MBaeTCH

Bce KomaHabl NpoBepaT NpeanoXKeHHbIM 610K No caegyrowmnm napamMmeTpam:

- MpaBunbHOCTL Xewwa npeaplayliero 610Ka (OHM A0AXKHbI COBNAAATDL).

- MpaBunbHOCTL pacyéTa xewa TexkyLero 610Ka.

- NpasunbHocTb Nonce (Nonce + Xew genutca Ha 10).

- Hannume cpeacte y oTnpaBuTenen TpaH3aKkUMi Ha MOMEHT eé NpoBeaeHus.

- CooTtsetcTBMe nognucy (nognmncb=xew x Ny6AMUHbIN KAHY KOMaHAbl MaliHepos).

lonocoBaHue:
Ecnun >50% KomaHg 0406pAtoT 610K, TO 4OCTUIHYT KOHCEHCYC, 1 6/10K gobaBnaeTca B
LenoyKky, emy npmceaMBaeTca Homep.
B aTom cnyvae KomaHaa nosyyaeT BO3HarparkgeHme: yKasaHHYH KOMUCCUIO 3a
TpaH3akuum + 5 moHeT
Ecnn < 50% KomaHg 0406patoT 610K, TO OH OTKNoHAeTCcA. Bce TpaH3akuum
HenoATBepKA4EHHOro 6,10Kka BO3BPALLADTCA Ha AOCKY M AOCTYMHbI 414 BblbOpa, a
KoOmMaHaa TepseT 5 moHer.

O6HoBIEHME LUenoYKu:

Beaywimin 3akpennseT HOBbIM 610K Ha gOCKe, Nocse npeablgyuiero. Ero xeww
npoBepseTca B cieaytowem 610Ke 1 MCnonb3yeTca 41a ero pacyéra.

Beayuwimin Tak:ke obHoBAAET Tabnuuy KoMmaHg ManHepoB: gobasnaeT 3apaboTaHHble
MOHeTbl KOMaH4e, 06HOBNAET KO/IMYeCTBO 6/10KOB.

Tak¥Ke KomMaHga y4acTHMKOB, KOTOpbie MOAyYMaM BO3HarparkgeHve, o6HOBAANT
Tabnuuy C OTNpaBuTeNaAMM M MOJyYaTensamMM TpaH3akuuii: BHOCAT HosBoe uma (npu
Heo6X0AMMOCTM), CTUPAKOT CTaPbIN M BHOCAT HOBbIN 6anaHc.

[danee aTanbl 2 1 3 NOBTOPAIOTCA

Cnycta 10 MUHYT Urpbl MPOUCXOANT YMEHbLUEeHWe BO3HarpaxKaeHsa KomaHgaam
(BmecTo 5 MmoHeT oHu nonyyaoT 4 nuaum 3).

Tanmep nepesanycKkaeTcs.

[Ana cnpaBku:

XanBuHrom B ceTn BUTKOMHA Ha3bIBaOT Npoueaypy CHUXKEeHWA Bo3HarparkaeHma 3a
A06blvy 6/710Ka B gaHHOM ceTu B gBa pa3a. OHa npouncxoaunT Kaxkagblie 210 TbicAy 610K0B B
cetn BUTKOMHa UM NpnMbANsnTenbHO YeTbipe roaa,.

4 sman. Amaka 51%
Ha 3Tom 3Tane ogHa 13 Komang (N1 BHewwHASA rpynna) nbiTaeTca aTakoBaTh CeTb.
Beayuwemy He 065a3aTeslbHO 06bABAATL 06 3TOM Ny6/ANYHO 0 HAaYane 3Toro 3Tana, Ho OH
MOMKEeT 3TO CAenaThb. TaKKe OH MOXKeT «BCTYNUTb B CrOBOP» C 04HOM U3 KOMaHA4;: 3TO

HYXXHO CA4enaTb g0 Ha4ana urpbl.

Bo3amorKHaa mexaHWKa aTaKku:



- Beaywinin cozgaéT noagenbHbll 670K € GpanblUMBOM TPaH3aKuMen, Hanpumep, «3. EBa —
Nnbe: 50 moHeT». TakXe BO3MOXKHO co34aTb TpaH3akuuto tuna «10. EBa — Nnbe: 15». Mpu
3TOoM y nosb3oBaTena EBa HET TaKoro KosanyecTsa MoHerT.

310yMbILAGHHUKM 80KHbI y6eanTb >50% KomaHg NpUHATL 3TOT 6/10K. YYaCTHUKMK
nposepatoT ero (cm. 3tan 3)

Ecnun aTaka ycnewHa, 310yMbllUNeHHNKY KPpagyT MOHEeTbl U HapyLakoT LUernoykKy.
Ecnun HeT, TO 310YMbIWNEHHUKN TepnAT nopaxeHue.

3asepweHue uzpel.
Nrpa 3aBepluaeTca nocne ycnewHor 06paboTKM Bcex TpaH3aKLMN.

E€ MOXKHO 3aBepLINTb 1 paHblLe, ec/M Kaxkgaa KoMaHaa co3gana XoTa-6bl oguH
cBOM B0K.



