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AHHOTaAMA

Kaura "Blockchain. Yto Tbel Takoe? IIpocThiM SI3BIKOM O
TEXHOJOTMU OJIOKYEiH W O TOM, IOYEeMY OHa W3MEHUT Mup" -
9TO TIIOHATHOEC M JOCTYIMHOE PYKOBOACTBO [JId TEX, KTO XOYET
IIOHATb, YTO TaKOE 6ﬂ0K‘JeﬁH N KAaK OH MOXET H3MCECHUTH Halll
MUpP. ABTOp KHUTH OOBSICHSET OCHOBBI TEXHOJOTMM OJIOKYEHH, U
Kak oHa paboraer. KHura Takke OMMCHIBAET pasjMuHble 00JaCTH,
rae ONOKYEeHH MOXeT OBITh NPUMEHEeH, OT (PMHAHCOBBIX YCIyT
A0 MPaBUTCJILCTBEHHBIX CHUCTEM W IPOU3BOACTBEHHBIX KOMITaHHH.
ABTOp paccMaTpvBaeT NMpPEUMYILNECTBA U OrPaHUYEHUS OJIOKUYEHH-
TEXHOJIOTMH, a TaK)Ke IPOTHO3UPYeET ee Oyayliiee B HallleM OOIIeCTBe.
STa KHUTA SBJISIETCS OTJIMYHBIM pPeCypcom i T€EX, KTO XOYET y3HATDh
0OJIbIlIE O TEXHOJIOTUHU OJIOKYEHH U ee MOTeHIrale Il U3MEHEHHS
MUpa.



Conep:kanue

I'maBa 1: BBegenne
['naBa 2: OcHOBHBIE IPUHIUIIBI OJIOKYEiHA
KoHel 03HaKOMUTENBHOTO (pparMeHTa.
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Aptem JleMHIeHKO
Blockchain. IIpocThim
SI3bIKOM O T€XHOJIOTHH

0JIOKYelH U oYeMy

OHA U3MEHHUT MHP

I'naBa 1: Beeaenue

B nocieaHue ros! TeXHONIOrUs OJIOKUYEHH CTala OHUM U3 ca-
MBIX TOPSTYMX U 00CYKAAEMbIX TEXHOIOTMUYECKUX TPEHAOB B MU-
pe. Ho 4to Takoe OyI0KYeiiH 1 oYeMy OH TaK BaXeH IS 9KOHO-
MUKH U (PUHAHCOB?

Brok4eliH — 3T0 JienieHTpaar30BaHHas 0a3a JaHHBIX, KOTO-
past XpaHUT TPaH3aKIUK B 3aMppPOBAHHOM BHUjie B BUjie OJI0-
KOB, CBSI3aHHBIX Mek1y co00i. Kaxpiii 6;10k copepkut uHdop-
MalMio O TPaH3aKIUsX, & TAKKe X3III MPeAbIAyIIero O10Ka, Ko-
TOPBIN TAPAHTUPYET LIEJIOCTHOCTD IIEMOYKU OM0KOB. Takum 00-
pa3oM, OJOKYEHH oOecreurBaeT Oe30MacHOCTh, MTPO3PAYHOCTh
Y HaJIeKHOCTh BEJICHUsI TPAH3AKIIK, UTO JIEJIAeT €ro MpuBJIeKa-



TCJIBHBIM JJI51 UCITIOJIb30BaHKA B SKOHOMUKE U CpI/IHaHCElX.

Uctopus Onokyeiina HaunHaetcs: B 2008 rogy, Korjga Hews-
BECTHBIN aBTOp (WJIM TpyMIa aBTOPOB) o rnceBgaoHuMoM Ca-
tomm Hakamoto omyGnukoBai Oymary, OIMUCHIBAIOIIYIO TPHH-
I padoThl ONoKYelHa W KpuntoBamioTel Bitcoin. C tex mop
OJIOKYEH CTaJl OCHOBOM 1J1s1 MHOTMX JIPYTMX KPHUIITOBAJIOT, Ta-
kux Kak Ethereum, Ripple, Litecoin u MHOTUX Ipyrux.

KpurroBaioTsl SBJISIOTCS OAHUM W3 HanOoJee M3BECTHBIX
NpUIOXKeHU! OnokdeiiHa. OHU KCTIONB3YIOT TEXHOJIOTHIO OJIOK-
YerH [isi obecriedyeHrst Oe30MacHOCTH U HA/IeKHOCTH BeIeHUsI
TPaH3aKUMI MEeXAy MOIb30BaTeIsiMU. KpUNTOBAIIOTHL TaKxke
IPEAOCTABIISIOT HOBbIE BO3MOXKHOCTU 1151 (PMHAHCOBBIX ONepa-
1K, TakKe Kak OBICTPBIN 1 HEAOPOToil epeBoj] IeHeT Yepes rpa-
HUIIbI, MUKPOIUIATEeXU U OoJiee Oe30MacHble OHJIAH-TUIATEKH.

B 3T10i1 KHUTe MBI PACCMOTPHUM HE TOJBKO KPUMITOBAIOTHI, HO
Y JIpYTHe acrieKThl OJIOKYelHa W ero MpUMeHEeHUe B SKOHOMUKE
u (puHaHCcax. Mbl U3y4nM, Kak TEXHOJOTUsl OJIOKYeiH paboTaer,
KaK OHa MOXeT ObITh MCTOJIb30BaHA B PA3IUYHBIX OTPACIAX U
MPOEKTaX, a TaKXkKe KAKUe PUCKU U MTPEUMYIIECTBA CYIIECTBYIOT
IIpY MCTIOJIb30BaHUM OJIOKYeliHa. B cieymonnieii riiaBe Mbl Oosee
NOIPOOHO PACCMOTPUM MPUHIIMITBL PAOOTHI OJIOKYEHHA.



I'maBa 2: OcHOBHBIE
NPUHIMNLI 0JIOKYeHHA

B mipeapiayieli riaBe Mbl pacCMOTPENTH, UTO TaKoe OJIOKYEHH
¥ TI0YeMy OH BaKeH JIJIsl SKOHOMUKHM U ¢puHaHCcoB. Tenepp na-
BaiiTe OoJiee MOAPOOHO PACCMOTPUM OCHOBHBIE TIPUHITUTIBI, Jie-
JKallye B OCHOBE TEXHOJIOTUH OJIOKYEHH.

JlaBaiite pazOepeMcsi C TEPMUHOJIOTHEW, HCIIOIb3yeMOW B
OJIOKYENHE:

Biok (Block) — 310 OCHOBHAs €IMHULIA TAHHBIX B OJIOKYENHE.
Kaxpiii 670K comepXUT onpeieieHHOe KOMMUecTBO HH(opMa-
UM, BKJTIOUAs TPaH3aKIIMU, X3IIM U Ipyrue qaHHbie. Korma 6ok
CO3JaeTCsl, OH MOJy4YaeT YHUKaJIbHbIA naeHTudgukarop (hash),
KOTOPBII UCTIOJb3yeTCs )il CBsI3U OJIOKOB B LIEMOUKy. s co-
3MaHus O0Ka B OJIOKYeliHe HEOOXOAMMO PElIUTh MaTeMaThuyie-
CKYIO 3a/1a4y, KOTOpasi MOXeT OBbITh pellieHa TOJILKO IyTeM HC-
TI0JIb30BAHUS OOJIBIIOTO KOJIMYECTBA BHIYMCIUTEILHON MOIIHO-
CTU. DTOT Mpoliecc Ha3biBaeTcss MaitHUHToM. Koraa 6710k co3an
1 100aBJIeH B LIENMOYKY OJIOKOB, OH HE MOXET ObITh M3MEHEH WJIN
yaajieH. DTo aenaeT OJOKUYEHH Oe30MacHBIM M HaJICKHBIM Xpa-
HWIMIEM JIaHHBIX. Kaxapiil OJIOK comepXuT Takxke MH(popma-



IIUIO0 O TIPebIIyIIEM OJIOKe B IeroYke. DTO CBA3bIBaeT OJIOKHU B
IIETIOYKY, YTO 0OecreurBaeT eJOCTHOCTh OnokueriHa. Ecim u3-
MEHUTH COIEPKUMOE OJIHOTO OJIOKA, 3TO HAPYIIUT CBS3b MEX-
Iy OJIOKAMHU M CTaHeT 3aMeTHO IMPH ITPOBEPKe 1eNnovku. B Ooke
TaK)Ke COIEPXKUTCS HEKOTOPOE KOJMYECTBO TpaH3akiui. TpaH-
3aKIUY MPECTABIISIOT COOOU 3aMCh O TIEPEBOIe CPEICTB OT OfI-
HOT'O YYaCTHUKA CeTH K Apyromy. Kaxaas TpaH3aKIyst COAEPKUT
uHGOpMAIIMI0O O CYMMe, OTIpaBUTENIe M TONydaresie, a Takke
TOJIITUCh OTHPABUTEIIS, KOTOpast MOATBEPXKIAET, UTO OH SIBJISIET-
cs1 BiazgenbiieM cpeactB. Co3aHne HOBBIX OJIOKOB M JT0OaBJIe-
HME HX B IEMOYKY OCYIIECTBIISIETCS 0 MPUHIIMITY KOHCEHCYCa.
VYaCTHUKY CETH JAOJIKHBI TPUATH K COTTIACHIO OTHOCUTEIILHO TO-
r0, Kakue OJIOKH JIOJIKHBI ObITh JOOABJICHBI B IIETTIOUKY U B KAKOM
nopsiake. 1o 00ecreyrBaeT HeIOCTHOCTh ¥ Ha/Ie)KHOCTh OJIOK-
yerHa.

Xsm (Hash) — 3T0 yHMKanbHBIA WAEHTUMUKATOP, KOTOPBIA
CO3JIaeTCsl W3 JIAHHBIX OJIOKA. X3 BHIYUCIISETCS TIPU TIOMOIIN
KpUNTOrpapruecKuX aJirfOPUTMOB U COIEPKUT UHGPOPMALIUAIO O
copepxxumMoM Osoka. Eciu naHHBIe 670Ka M3MEHSATCS, TO X3l
TaK:Ke N3MEHUTC. DTO IOMOraeT 00eCIeunTh HEJIOCTHOCTD JIaH-
HBIX ¥ 3allIUTUTD UX OT NojAesku. B OmokueiiHe Xa111 rmpeacras-
JseT co00i (PUKCUPOBAHHYIO CTPOKY, KOTOpasi TEHEPUPYETCs U3
HaOOpa JaHHBIX C MTOMOIIBI0 MaTEMATUIECKUX (DYHKITUHN X3IIIH-
poBaHUsA. X3MIMPOBAHKE — ITO MPOLIECC MPEOOPA30BAHMS BXOJI-
HBIX JIAHHBIX ITPOM3BOJIbHOM JJIMHBI B BBIXOIHYIO CTPOKY (DHK-



CUPOBAHHOM JUIMHBI. X3III B OJIOKUEHHE UMEET HeCKOJIbKO Bak-
HBIX CBOWCTB. BO-TiepBbIX, KaXIblid OJIOK UMEeT CBOW YHUKAJIb-
HBIH X311, KOTOPbIH ONpeAessseTcs COAEPKUMBIM OJTOKA U PE/IbI-
JOYIIMM X3IIIeM B Ierouke OOKoB. Eciu maHHBIE B ONOKE W3-
MEHSATCS, TO €ro X3 TaKKe U3MEHHUTCS, YTO IMO3BOJIAET OBICT-
PO OOHAPYXUTH JIIOOBIe M3MEeHeHHs B Oioke. BO-BTOPBIX, X311
B OJIOKUEIHE WCIIONb3YIOTCS I oOecniedeHrst 6e30MacHOCTH U
LIEJIOCTHOCTH JJAHHBIX. X3IIM ITOMOTalOT 3alllMTUTh JaHHbIE OT
MO/IJIETIKH, TaK KaK JI0O0e N3MEHEeHUe JaHHbIX OyJeT MPUBOIUTD
K U3MEHEHUIO X3II1a, YTO Cpa3y CTaHET 3aMETHO IPU MPOBEpKe
nernouku 6;10koB. HakoHerr, X31u B 6JI0K4YeiiHe TTIOMOTaloT YCKO-
PUTH MPOLIECC TTPOBEPKHU TpaH3aKIUi. [TOCKOIBKY X311 SIBIISAET-
Cs1 YHUKAJIbHBIM UICHTU(DUKATOPOM JaHHBIX, TO IPHU MPOBEPKE
TPaH3aKIIMM MOXHO OBICTPO HAWTH COOTBETCTBYIOIIMU OJOK U
yOEUTHCSA B €r0 LEJTOCTHOCTU. DTO MO3BOJISICT YMEHBIIIUTh Bpe-
Msl, HEOOXOIMMOE ISl IIPOBEPKH TPAH3AKIIUHI U YCKOPUTh 00pa-
OOTKY OJIOKUYENH-CETH B TIEJIOM.

[lermouka 61okoB (Blockchain) — 3T0 Habop 6;10KOB, CBsA3aH-
HBIX JIPYT C APYroM IpH momoly xamred. Kaxapiii 610k comep-
JKUT X311 TPEAbIIYIIEro O0J0Ka, YTO CO3/IaeT HEMPEPHIBHYIO 1ie-
MOYKY OJIOKOB. DTO TMO3BOJISET CO3/ATh JICHICHTPATM30BAHHYIO
CUCTeMY, KOTOpasi He 3aBUCHUT OT IIEHTPAJbHBIX CEPBEPOB WJIU
opranuzaiuii. bJIoKueiH — 3To MHHOBAIMOHHAS TEXHOJIOT U], KO-
TOpasi cTajla BO3MOXKHOM Ojaromapsi IpUMEHEHHUIO KPHITTOrpa-
(pyueckrx METOIOB M KOHIIEMIIMU JEIEHTPATU30BAHHON CETH.



BiiokyeliH MOXXHO paccMaTpuBaTh Kak IU(PPOBYIO KHUTY, B KO-
TOPOM 3aIUCH XPAHSTCS B BUJIE OJIOKOB, CBS3aHHBIX APYT C JIPY-
rOM B BUJE IIETIOYKU. DTa TEXHOJOTHS MO3BOJISIET COXPAHATH
JAHHBbIE B HAJIC)KHOM M OE30T1acCHOM BHJIE, TApAHTUPYET X Ie-
JIOCTHOCTD M 3aIlIMIIAET OT BHEIIHUX BO3ecTBUi. Kpome Toro,
Orarogapsi 1enovke OJ0KOB CTAHOBUTCSI BOBMOXKHBIM CO3J/IaHKE
JEIIEHTPATM30BAHHBIX MTPUJIOKEHUH, T/ie YIpaBIeHue JaHHBIMU
Y TIPUHSITHAE PEIICHUIA OCYIIeCTBIISIETCS CAMUMHU TI0JIb30BaTeIsI-
MH, a He IIEHTpaJIM30BaHHOM opranmu3aryeid. Kaxpiii OJIOK B 11e-
MOYKE COACPKUT MH(MOPMAITHIO O TIPEAbIAYIIEM OJOKE B IIeNOY-
Ke, YTO 00eCreYnBaeT 1EJIOCTHOCTh U HEMPEPIBHOCTh IETTOYKH.
Eciau naHHble B OHOM OJIOKE M3MEHSATCS, TO 3TO IOBJIMSET Ha
X311 OJIOKA, ¥ U3MEHUTCSI BCS 1IeTI0YKA, YTO MO3BOJISIET OOHAPY-
JKUTh TOJIEIKH M UBMEHEHHU S JaHHBIX B Iierouke. Llenouka 6110-
KOB SIBJISIETCS MyOJIMYHON U JOCTYIHOM JJi BCeX YYaCTHUKOB
CHCTEMBI, 4YTO OOECIIeYMBAET MPO3PAYHOCTh U OTKPHITOCTh. Kak-
JbIA YIaCTHUK CHCTEMBI MOXKET TPOCMOTPETh JAHHBIE B IIEMIOYKE
U yOeUThCS B MX TIEJIOCTHOCTH ¥ TIPaBMIILHOCTU. Takum o6pa-
30M, IIETI0YKA OJIOKOB — 9TO MHHOBALIMOHHAS TEXHOJIOTHSI, KOTO-
past criocodHa u3MeHUTh Mup. OHa MOXET ObITh MCIIOIb30BaHA
B Pa3/IMYHBIX O0JIACTAX, TAKMX KaK (PMHAHCHI, METUITHA, JIOTH-
CTHKa, TOJIOCOBAHUE U IPYTHUE, Tie HY)KHA HaJIe)KHas ¥ Oe301ac-
Hasl CCTeMa XpaHEeHUs U Mepeladyd JaHHBIX.

[My6munsiii kimou (Public Key) — aTo kpunrorpadgpudeckuit
KJIIOY, KOTOPBIN UCIIOJIb3YeTCA U1 IM(ppoBaHKs JaHHBIX. Kaxk-



JbIA TIOJIL30BATeNh OJIOKUEHA MMEEeT CBOW YHUKAJIbHBIN IMyO-
JIMYHBIMA KJIIOY, KOTOPBIM MCTIOJIB3YETCs U1 UIEHTU(PUKALMU U
MPOBEPKU MOANUCH TpaH3akui. [TyOMMuHbIf KJTI0Y MpeICcTaB-
JsieT coOol UIMHHYIO TOC/IEIOBATENIbHOCTD CIyYalHbIX QP U
OyKB, KOTOpBIE SIBJISIIOTCS PE3YJIbTATOM MaTeMaTHUECKOM orepa-
UM HAaJI PUBATHBIM KJTI0YOM. Kak v mpuBaTHBIN KITIOY, Ty O~
HBIW KJIIOY TEHePUPYETCsl C MOMOIIIBI0 KPUNTOrpapUuecKux ai-
roputMoB, Takux kak RSA wim ECC. Korna nons3oBaresb oT-
NpaBJIsieT TPAH3aKIMIO B OJOKUYEHH, OH UCIONb3YyeT CBOU IMpH-
BATHBIM KJIIOY JUIS1 CO3/1aHUS [IU(PPOBOU MOAIKMCH, KOTOpasi MOJI-
TBEPXK/IAeT, YTO OH SIBJISIETCS BJIAJIENIBIIEM CPEJICTB U pa3pela-
€T MpoBeeHUe orepalvy. 3aTteM MOANKCh U MyOTMUYHbIA K04
OTHPABJIAIOTCS B OJIOKYEHH B Ka4eCTBE OTHOM M3 BXOIHBIX JIaH-
HBIX JUIS TpaH3akiuu. [Ipy noimydeHnn TpaH3akimuy, OJIOKYeH
UCTIOJb3YeT MyOJIMYHbIA KJTIOU JIJTs1 POBEPKH TOIKCH U YOeXK-
JaeTcsl, 4TO TpaH3aKIMs OblIa CO3[JaHA MMEHHO BIAJIENbIIeM
MPUBATHOTO KJTI0Ya, KOTOPBIM COOTBETCTBYET STOMY ITyOJIMIHO-
My KJIIOUYy. DTOT MPOLIECC HA3bIBAETCS] MPOBEPKOM MOANUCH U
OH 00ecreunBaeT 1eJIOCTHOCTh U 0e30MacHOCTh OoKveriHa. B
Os10KYeliHe, MyOJINYHBINA KJII0U UCTIONb3YeTCsl AJIsl CO3/IaHus ajl-
peca KolllesIbKa, KOTOPBI MOXKHO MCHOJIb30BaTh 1Sl MOMYUYEHU S
Y OTIIPABKHU KPUIITOBATIIOTHL. AApec KOIIeIbKa MPEeICTABIIsIET CO-
00 X311 MyOJIMYHOTO KJTI0Ya W UCTIONIB3YeTCs 7151 MjIeHTU(UKA-
LIMU [10JIb30BaTENs1 M IPOBE/ICHUSI TPAH3aK M.

[TpuBatheiii kimou (Private Key) — ato kpunrorpadpuyeckuit



KJIIOY, KOTOPbIM HUCHOJIb3YyeTCsl ISl paciiMpoBaHus JaHHBIX
Y TIOATWCH TPaH3aKIMil B OnokueriHe. Kaxplii mosbp3oBaTesb
0JI0KYeliHa UMeeT CBO COOCTBEHHBIW MPUBATHBIN KJIIOY, KOTO-
PbIil UCTIONB3YETCS AJIsl TPOBEPKU MOIJIMHHOCTU €r0 TpaH3aK-
1uid. [IprBaTHBIN KITIOY SIBJISIETCS CEKPETHBIM M HE JIOJIKEH OBITh
PacKpbIT HUKOMY, KpoMe Biajesbla. Kax s mpuBaTHBIM KJTIOY
cBs3aH ¢ myomuuHbM KiiodoMm (Public Key), koTopsiil ucrnosnb3y-
eTcs 17151 IU(POBaHUS JAHHBIX U MIPOBEPKU MOAIUCH TPaH3aK-
1. [TyOMUYHBIA KITIOU MOXET OBITh OITYOJTMKOBAH B OJIOKYEHHE
U JOCTYMEH Jyisl TPOBEPKU MOMJIMHHOCTH TPAH3aKIUKA JPYyruM
nosb3oBaresisiM. Kpome Toro, mpuBaTHeIM KJIIOY UCHONB3YETCS
JU1sl TEHepalvy ajipeca KoUleJbKa, KOTOPbIN SIBJISETCS YHUKATb-
HBIM MJICHTU(PUKATOPOM IOJIb30BaTe s B OJIOKYelHe. Apec KO-
IIeNIbKa MPEACTaBIsIeT COOOM CTPOKY CHMBOJIOB, KOTOpasi HC-
MOJIb3YETCs JIJ1s1 OTIPABKU U MOJTYYSHU S KPUTITOBATIOTHL. BaxHO
MOHUMATh, YTO O6€3 MPUBATHOTO KJII0Ya HEBO3MOXKHO TOITYYHUTh
JOCTYII K CPE/ICTBAM Ha Kolllesibke B Onokueiine. [Toatomy 6e3-
OIMACHOCTb MPUBATHOTO KJTI0UA OYEeHb BAXKHA JJIs1 3AlUTHI KPUII-
TOBAJIIOTHBIX CPEACTB IOJIb30BATENS.

OCHOBHBIE TTPUHIIUIIBI, JIEKAIIHE B OCHOBE TEXHOJIOTUH OJIOK-
YeliH, BKJTIOYAIOT JIIIEHTPAIM3AINI0, TTPO3PAYHOCTh U Oe301ac-
HOCTb.

OpmHUM U3 TJIaBHBIX MPUHITUIOB OJIOKYEHA SIBJISIETCS AeTIeH-
Tpanu3anys. B ommmune oT TpaJuIIMOHHBIX [IEHTPATU30BaHHBIX
cucTeM, e Bcs MH(POPMALUsl XPAaHUTCS Ha LEHTPAJIbHBIX CEep-



Bepax, OJIOKYENH MCHOb3YET ACLIEHTPATN30BAHHYIO CETh Y3JIOB,
KOTOpBble paboTaloT BMeCTe AJIsi MPOBEPKH M TONTBEPKICHUS
TpaH3aKIMK. DTO O3HAYAET, YTO HUKAKOW IEHTPAIbHBIA OpraH
HE MOXET KOHTPOJIMPOBATh WJIM MAaHUITYJIMPOBATh CUCTEMOM, UTO
oOecnieunBaeT NPO3PAauHOCTh U HAAEKHOCTD. JleleHTpain3anys
—3TO KJIIOYEBOU MPHUHIHIT OJIOKYEHHA, KOTOPHIX JeaeT ero yHu-
KaJbHBIM U BOCTPEOOBAaHHBIM B MHpPE CErofiHsl. JTO O3HavaerT,
4TO B OJIOKYENH-CETH HET €IMHOI TOUKHU yIpaBJieHus, a uH(op-
Marlysi XpaHUTCs M 00padaThIBACTCS B PACTIPENIEICHHOM CETH y3-
JI0B. DTH Y3716l pabOTAIOT BMECTE, YTOOBI 0OECTIeUnTDh Oe30rac-
HOCTb U JIOCTOBEPHOCTb JJAHHBIX.

B TpagMUMOHHBIX LIEHTPAJIN30BAHHBIX CHCTEMAaX, TAKUX Kak
0aHKU WIN TPaBUTEJIbCTBEHHbIE YUPEKICHHS, YIpPaBJIeHUE U
KOHTPOJb 32 JAHHBIMU HAXOIATCS B pPyKax IIEHTPAILHOW Opra-
HU3alUKU. DTO MOXKET CO3/1aBaTh OIpe/Ie/ieHHbIe TPOOIeMbI, Ta-
KM€ KaK MOHOIOJNM3ALMs PIHKA U BO3MOKHOCTh MAHUITYJIMPO-
BaHMs MH(popmaluein. B GiokueiiHe, ¢ Ipyroil CTOPOHBI, Y3JIbl
paboTaOT B CETH, MPOBEPSs U MOATBEPXKIas TPAH3AKIINH. DTO
TIO3BOJISIET YYaCTHUKAM CETH JOBEPATH APYT APYry Oe3 yJacTus
LEHTpaJIbHOW opraHu3auuy. HUKakoil y4acTHUK HEe MOXeT W3-
MEHUTD JJAHHbIE WM COBEPIINTH TPAH3AKIIMIO O€3 coriacus Apy-
TMX yYaCTHUKOB ceTu. briaromaps aeneHTpanu3anuu, OJ0KIeHH
MOKET UCTIONIb30BaThCSl B PA3IMUHBIX 001ACTsX, TAKUX KaK (hu-
HAHCBI, 3[[pPaBOOXpPaHEHNE, TOCYIapCTBEHHOE YIpaBJIeHUE, JIOTU-
ctuka ¥ T.4. OH MOXET MOMOYb YTy4IIUTh O€30MaCHOCTb, MPO-
3pavHOCTb, I(PPEKTUBHOCTD U YMEHBIIUTD U3IEPKKU B 3THX 00-



nactsix. OIHaKo eNeHTpaIn3alvs TAKKe UMEET CBOU HEIOCTaT-
ku. M3-3a pacnipeniesieHHOM TpUpoIbl OIOKYeHa, OH MOXKET pa-
60TaTh MeJICHHEe, YeM IIEHTPATN30BaHHbIE CUCTEMBbI, OCOOEHHO
€CJIM KOJTMYECTBO TPaH3aKIMid B ceTu pacteT. Kpome Toro, ne-
HEHTPATIM3AIIMSI MOXET ITPUBECTU K TPYTHOCTSIM B YIIPABJIEHUU U
pEryJIMpoBaHUH, TTOCKOJIbKY HET €IMHOTO OpraHa, KOTOPbIil MO-
’KET KOHTPOJIIMPOBATh CETh.



Konen 03HaKOMUTEJLHOI'O
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