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NPEAUCAOBMUE

«CHauana oHu He 3ameuarom mebs, nomom oHu cmeromcst Had mobotl, 3amem
OHU HAUUHAOM BOLIHY, HCENAs cyceub mebs, u, HAKOHEl, OHU Bo30B8u2arom mebe
Namsmuuxu...»

JTO 1UTaTa U3 peYr aMepPUKAHCKOro IpodcorsHoro agsokara Hukonaca
KigitHa, KOTOPYIO, B HECKOJIbKO U3MEHEHHOM BHJI€, YaCTO OIUOOUHO IIPUIIUCHI-
BaroT Maxarme l'anu. KisitiH mpousHec 3Ty peub CTO JIeT Ha3aj COBCEM II0 IPY-
roMy IIOBOAY, OZHAKO 3TH CJIOBA, KAK HUKAKHE APYyrue, HAaWIydIlnuM ob6pasom
MOAXONST K CUTyaIH, KOTOPasl CJI0>KMIIACh BOKPYT HEKOro siByieHus. OHO BOpBa-
JIOCh B HAIITY JKU3Hb HEAABHO, HO CTOJIb CTPEMUTEIIBHO, YTO CO3IAJI0 BOKPYT CeOst
BUXPH MOJISIPHBIX CY>KAEHUM: OT KaTerOPUUEeCKOT0 HeMpUsITUSl Y IPOTUBHUKOB
110 6ypHBIX BOCTOProB y arosoreros. CaM GakT mogqoOHOro AUCKYpCca 03HAYAET,
4TO ABJIEHUE, BOKPYT KOTOPOTO JIOMAeTCsl CTOJIbKO KOIIUEA, CaMO I10 cebe Heop-
IUHAPHO U 3aCIIy>KUBAaeT BIYMUYHBOIO U3y4YeHUs. JTO SIBJIeHUEe — TeXHOJIOTUS
GJIOKUEIH U IIOCTPOEHHBIE Ha €€ OCHOBE ITPOEKTHL

JleticTBUTENBHO, 6I0KUEIH U, B YaCTHOCTH, €r0 IPAKTUYECKUE PeaTn3aliu
B BUJle KDUIITOBAIIOT — IIpeIMeT O’KUBJIEHHBIX AUCKYCCUIT KaK B MUpe KOMIIbIO-
TEPHBIX TEXHOJIOTHH, TaK U B GUHAHCOBOY UHAYCTpUK. OTHOCUTENIbHAS TEXHU-
YyecKas CJI0SKHOCTb CO3aeT HEKOTOPBIE MTPEATCTBUS 1JI ObICTPOrO MOHUMAHHS
BCeX IIPEuMYIIeCTB 1 HeIOCTAaTKOB 3TOM HeTpUBUAIBHON TexHOJIoruu. Te ke,
KTO CyMeJI IIOCTUYb OCHOBHBIE ACIIEKTHI IPUHIUIIOB pabOThl OJIOKYEH-CeTel,
JIOBOJIBHO OBICTPO MPUXOAT K MBICJIH, UTO IIOSIBJIEHUE U AaIbHEIIIee PA3BUTHE
3TOM TEeXHOJIOTMU MOXKeT IIPUBECTH K CYIeCTBEHHOMY M3MEeHEeHUIO KapTHUHBIL
COBpPeMEeHHOT0 MUPOYCTporicTBa. OIHUX 3Ta MBIC/Ib IPUBOAUT B BOCTODT, APY-
I'uX — [I0Bepraet B YHbIHUE. /|71 KOTO-TO NOSIBJIEHH e TAKOM TeXHOJIOTMH — LIAHC
caMopeaynn3aliiy B HOBOM OTPACIIH, a KTO-TO BCepbe3 OIacaeTcsl yTpaTUTh Te-
KyILYe [O3UIIUHU B OTPACIAX, VIS [AIbHEHIIEro CyIeCTBOBAHMU KOTOPHIX OJIOK-
YelH MOJKeT IIPeJICTABIISITh YTPO3Y.

[NosiBuBIuiicsa B 2008 rogy JOKyMeEHT 3a aBTOPCTBOM HeKkoero Caromu Ha-
KaMOTO U [IOCJIeJIOBABINAs 3a HUM IIepBas MpaKTUYeCcKas peanusanus Ha 6ase
TeXHOJIOTUU OJIOKUEHH — IIPOEeKT BUTKOMH — IPOIIIH B TO BPEMS COBEPIIIEHHO
He3aMeueHHbIMH JJII MUPOBOrO coobiiecTBa. ECiu HA 3TOT MPOEKT KTO-TO
1 00paTUII TOr1a BHUMAHHUE, TO TOJIBKO CIIEIUAIACThI-KPUIITOrpadbl, KOTOPBIX
B OCHOBHOM MHTEPECOBAJIH JIUIIb ITpodeccuoHaNbHbIe acieKTsl. [lo3nHee, Korna
nHdopManug Hayana MOTHXOHBKY PACIIPOCTPAHSTHCS, HAJl IIPOEKTOM HadyaIu
OTKPOBEHHO IIOCMEHBAThCSI — caMa uziest O TOM, UTO eCTb HeKas 3JIeKTPOHHAS
BaJIOTA, 00ecreueHHas MOTpeOIeHHbIM Ha ee SMUCCUIO 3JIEKTPUUECTBOM, Ka-
3ayach MHOTUM 3a06aBHOI. OHAKO KOTIa CTOUMOCTD OIHOM MOHEThI OUTKOMH
CTaJia UCUUCIISITHCS ThICSYaMU JI0J/UIAPOB, MHOTUM CTaJIO He 10 cCMeXa.



[To-HaCTOAIIEMY MAaCCOBBIN MHTEpeC K OJOKYeHH-POeKTaM Hadaj Ipo-
SIBJISITBCS B I1epBoit mosioBuHe 2016 roma. U BOT TOrAQ, eciau cieqoBaTh [IUTATe
Knaitna, 6710KYeH-UHIYCTPHS Tepelria Ha CAeQYOIIUI 9Tall CBOeH 3BOJIO-
LMK — €1 Hayalyd OKas3bIBaTh IPOTUBOAEHCTBHE. [IpOoeKTh Ha OJI0KUeliHe CTaIn
CO3MaBaTh Cepbe3Hble YIPO3bl U KOHQIMKTHI UHTEPECOB /IS HAIMOHAJIbHBIX
[IPABUTETbCTB, PUHAHCOBBIX PErYJISITOPOB, TPAXUIIMOHHBIX GUHAHCOBBIX HHCTH-
TYTOB U KPYIIHBIX ITIOCPeTHUUECKUX CepBUCOB. CIIpaBeIINBOCTU Pau CaeayeT
OTMETHTb, YTO MHOTHE U3 3TUX YIPO3 HEOECIIOUBEHHbI, U HECKOJIbKO IJIaB 3TOM
KHUIY OyIyT MOCBAIIEHbI ONMCAHUIO U aHAINU3Y JaHHOM Ipo6IeMaTUKU.

UTo KacaeTcs KpUTHUKY WU HETaTUBHOT'O OTHOIIIEHUS K TEXHOJIOTHUH B I1e-
JIOM, OUEBHUIHO, YTO TPYAHO ObLIO OBl OKUIAATH IIO3UTUBA U HOAMEPKKH IS
ABJIEHUs, IIPUHIUIBL pabOThl KOTOPOTO CAMH II0 cebe TOCTATOYHO HEIpOCThI
JUIS TIOHMMAHUS. 3a7jaua KHUIY — OObICHUTD TEXHOJIOTMYECKHU CJIOKHBIE KOH-
LEeNINY IIOHSITHBIM, HACKOJIBKO 3TO BO3MOJKHO B ITAHHOM KOHTEKCTE, SI3bIKOM.
TakuM, 4TOOBI YUTATENH, JaKe AJOCTATOYHO AAJIeKhe OT KOMIIbIOTEPHBIX MU
(UHAHCOBBIX TEXHOJIOTHI, CMOT/IH OBl COCTABUTB IS Cebs SICHOE IIpeiCTaBIIe-
HIe O MPUHIUNAX PabOThl TEXHOIOIUU GI0KUYENH U MOCTPOEHHBIX Ha ee Oaze
npoekrtax. Kuura He 6ymer comep>kaTh CIOKHBIX MATEMAaTHUECKUX AIapaTOB
C 3aMBICJIOBATHIMU GOPMYIAMHU UM YPE3MEPHO MOAPOOHBIX ONMUCAHUL ajIro-
pUTMOB. MHOTHE OTHOCHUTENIBHO CJIOKHBIE KOHIIEIIINY ITepepadOTaHBI C LeJIbI0
VIPOILIEHUS UX IOHUMAHUSI U OOPHUCOBAHbI B KHUTE «KPYIIHBIMU IITPUXAMHY.
C camoro Hauaja XOTel0Ch Obl OTMETHUTD, YTO ABTOP KHUTU — HE MATEMATHK,
He PU3UK, He UCTOPHUK, He SKOHOMUCT U y3Ke ITapy AeCITKOB JIeT KaK He IIPorpam-
MUCT. ABTOD — ITpeAIIPUHUMATEIb, KDUIITOSHTY3HACT U B KAKOM-TO CTEIIEHU JaskKe
OJI0KUeliH-eBaHTeJIMCT, UCXO/ U3 Uero U CefyeT paCCMaTPUBATDh U3JI0KEHHBIE
B KHHUI'€ MUPOBO33pEHUYECKUE IO3UIIUU OTHOCUTEIBHO CTOJIb MACIITAOHOrO 1 3a-
XBATHIBAIOILIETO SBJIEHHUS, KAK OJIOKYELH.

Tenepp 0 cTpykType KHuUTH. [locime KpaTKOro MCTOPHUYECKOro 3KCKypca
B MCTOPHIO U300pEeTe NI, KOTOPhIE B CBOE BpeMs Cephe3HO U3MEHUINA MUP, [10-
CreyeT paszer, MOCBAIIEeHHBIIN IIOAPOOHOMY ONMCAHUIO TEXHOIOTUH OIOKYEH.
3areM 6yAyT pacCMOTPeHbI HanboJiee IOMy/sSpHbIe IPOEKTHI, PeaJIu30BaHHbIE
Ha 6JI0KUeiH — B OCHOBHOM pedb IOM/ET O KpUITOBAIOTaX. CIIeIyIOIIUI pasie
MOCBSIIIEH TOTeHITUaIbHOMY IPUMEeHEeHUIO TeXHOJIOTHHU B PA3/IMYHbBIX OTPACIISIX:
OyIyT OMMCAHBI KAK YK€ CYIIECTBYIOIIHE TPOEKThI, TAK U €Ille TOJIbKO IUIaHHU-
pyeMble K peanusanuu. O paszesie, MOCBAIIEHHOM ONMUCAHUI0 IpobaeMaTUKU
B3aMMOOTHOIIIEHUIT OJIOKUEH-[IPOEKTOB U TOCYIaPCTB, YK€ TOBOPUJIOCH BHIIIIE.
Hakowuery, mocieayer oguH U3 Hauboee BOCTpeOOBAHHBIX YUTATENSIMU pasie-
JIOB, CBSI3aHHBIN C MHBECTUITUSIMU B KPUIITOAKTHUBBL. MHOTHE MeuTaroT U3BJIeUb
3HAYUTEJIbHBIN J0XO0/ OT KPUIITOUHBECTUIIUI, OAHAKO He BCe MOTeHI[UaIbHbIe
HMHBECTOPHI JOCTATOYHO XOPOIIO OCBEIOMIIEHBI 000 BCEX PUCKAX, CBA3AHHBIX
C 3TUM IPOLECCOM, U O TOM, KAKUM 00pa3oM HeoOXOAUMO STUMHU PUCKAMHU
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VIPaB/IATh. 3aKIIOUUTEIbHBIN paszies KHUIM KacaeTcsl MEePCIeKTUB Pa3BUTHUS
TEXHOJIOTUH OJIOKYEH,

U, HaKOHeIl, XOTeJI0Ch ObI CKa3aTh HECKOJIBKO CJI0B 06 aKTyaJIbHOCTH UH-
¢dbopmanuu B KHUre. BJIOKYeH-UHIYCTPUA U COOBITHS BHYTPU HEe PA3BUBAIOTCS
BecbMa JUHAMUYHO. B CBS3M C 3TUM He MCKIOYeHa CUTYalis, YTO Ha MOMEHT
[IPOUTEHUs KHUTH OIpeieieHHbIe (PaKThl, B Hell U3JI0’KEHHbIE, MOTYT YK€ CTAaTh
HECKOJIbKO YCTapeBIIMMHU, a HeIOPAaCCKa3aHHbIE UCTOPUHU YCIIEIOT IMOJIYUYUTh
npopospkesre. OTHOBPEMEHHO C 3THM B KHUTE IIPeACTaBjIeHa WHPOpMAIus
dyHIaMeHTaabHOTO XapakTepa, KOTopasl e[Ba U CYyLIEeCTBEHHO U3MEHUTCS
co BpeMeHeM. [IpuueM onrcasnus mogo6HOro poaa OyayT IpeBaIupOBaTh B IIPE-
CTaBJIEHUSX ABTOPOM Pa3/IMYHbIX KOHIIEIITOB, COCTABJISIOIMX TEXHOJIOTHIO OJIOK-
yeliH. VUUTHIBAS BHIIIEU3IIOKEHHOE, ECTh HAIEXKA, YTO JIasKe CIIyCTS HEKOTOPOe
BpeMs C MOMEHTA BbIXO[Aa KHUTH €€ COAEepP>KaHue OCTAHETCS UHTEPeCHBIM IS
ypTaTe e, JKeTARIUX II03HAKOMHUTBCS CO CTOJIb 3aHUMATEIbHBIM IIPEIMETOM,
Kax OJI0KUYeliH.

ABTOD BbIpa’kaeT UCKPEHHIO 0J1arofapHOCTb APY3bsaIM U KOJUIEraM 3a I10-
MOIIIb U MOAAEPIKKY, 6e3 KOTOPO MOSBIEHHE 3TON KHUTH OBLIO OBl HEBO3MOXK-
HBIM.

U3OBPETEHUA, U3SMEHUBLUUE MUP

Hcropus uenoBeuecKoi IUBUIN3AIIMN HACUUTHIBAET THICSYH JIET. 32 3TO BpeMsI
YeJIOBeUeCTBO MPOIIIO AJIUHHBIN IYTh OT IPUMUTHUBHBIX IIPHEMOB U IIPAKTHUK,
UCIIOJb3YeMbIX B JIPEBHOCTH, JI0 CJIOSKHEMIIIUX COBpPEMEHHBbIX TeXHOJIOTHM.
3a BCel 5BOJIIOLIHEH YeJIOBeUeCKON [TUBUIN3AIUH CTOUT IIEII0YKA BasKHEHIITHNX
U300peTeHNnI, KaK0€e U3 KOTOPhIX B CBOE BpeMs OKA3aJI0 Cepbe3HOe BIUIHUE
HA JKU3Hb JIIOfIEH U CIIOCOOCTBOBAIO HEPEXOAY Ha CJIEAYIONIYIO CTYIIEHb pas-
BuTtus. O6pIUHOE KOJIECOo, nosBuBIiIeecsa 6omee 6000 meT HA3am, CYIIECTBEHHO
00J1erunIIo 3a1a4y ImepeMeIeHus el U IPy30B. A MPOU30IIUIO0 TO JIUIIb
Ha OCHOBAaHHUH IIOHUMAaeMOro Ha UHTYUTUBHOM YpOBHe (HaKTa, UTO CHJIa TPEHUS
KaueHUs Ha OTHOCUTEIbHO POBHOI IIOBEPXHOCTU CYIeCTBEHHO MeHblIle, YeM
CUWIa TPEHUS CKOJIbXeHUS. B UTore BBISICHWIOCH, UTO KaTUTh IPYy3 HA KOJlecax
3HAYUTEJILHO JIerue, TeM TAIIUTh €ro 10 3emJjIe BOJIOKOM. [IpuMmepHO Toraa ke
CTaJIU OSBJISTHCS ITepBble MONBITKU 3aPUKCUPOBATh peueByI0 HUHPOPMAIIUIO
B GopMe PHCYHKOB 1 3HAKOB C I[€JIBIO €€ TaTbHEeHIIIero cCoxpaHeHus. Tak mosiBu-
JINCh pAaHHUE 3aUaTKU MUCbMEHHOCTH, @ BMeCTe C HUMU — BO3MO>KHOCTb HaKa-
IUINBATh U PaCIIPOCTPAHITh HavaIbHbIE 9JIEMEHTHI YeJIOBeYeCKoro 3HaHus. Yepes
KaKoe-TO BpeMs, II0 Mepe MOABAeHH PAHHHUX T'OCYJapPCTBEHHBIX 06pa30BaHui,
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YeJI0BeUeCTBY IOTPeOOBANIOCh HAYUUTHCS YUUTHIBATD U PACIIPENEIIATh TOIKOH-
TPOJIbHBIE PECYPCHI — TAK ITOIBWINCH IU(PEI U 3JIeMeHTapHbIe aprdMeTUUeCKHe
JIelICTBUS HAJl HUMU.

Hauasio mepBoro ThiCSUYeIeTHs HAIllel 3pbl ObLJI0 OTMEYEHO BOEHHBIM, TI0-
JINTUYECKUM U KyJIbTYPHBIM IOMUHHUpOBaHueM Pumckoii ViMnepuu Ha TeppUTo-
puu Esporsl, CeBeproit Appuku u Bimskaero Bocroka. Kak ciencrsue, puMcKast
CHCTeMa CUMCJIEHHUS MOJIy4YnIa Ha 9TUX TePpPUTOPHUIX IINPOKOe IpUMeHeHHe
U MIPOAOJIKaja UCIOJIb30BAaThCS U MOCJIe IaJleHus UMIIepUH B KOHILe V Beka.
OnHAaKO HeIO3UIMOHHAS CUCTEeMA 3aIlKCH Yrces ObUia KpaiiHe Heyn0OHOk, 0Co-
OEHHO B YaCTH COBEpIIeHus 00JIee CJIOKHBIX apUbMETUUECKUX OIIEePalyil, TAKKX,
HalnpuMep, KaKk YMHOXeHHe U JiejieHue. Pa3BuTre TOUHBIX HAyK, YCIOKHEHHE
MX MaTeMaTUYeCKUX alllapaTos, Aa U 6oJjiee 3aTeiiuBbie GOPMBI yUeTa pecyp-
COB Y UX JIBUJKEHUS CO31aJIH 00IeCTBEHHBIH 3aIpoC Ha O0JIee IPOrpeCcCUBHYIO
CHCTEMY CUMCJIEHUs — IO3UIMoHHYI0. Ha pyOeske X u XI BeKOB (paHIly3CKuUil
yuensli1 (1 Oyxyruumii [Tarna Pumckuit) fepbepT ABpUIaKCKUIL CTAJ OMHUM K3 [1ep-
BBIX IIOITYJISIPU3aTOPOB TAKOIt CUCTEeMbl, KOTOPYIO OH [I03aUMCTBOBAJI BO BpeMsl
cBoero oOyyenus: B Mcmanuu, GOJbIEN YaCThi0 HAXOAMBIIENCS B TO BpeMs
oy apaObCKuUM BiaabiuecTBoM. HoBasl cucrema mpuskuiach B EBporie He cpaay,
u TosbKO K cepenune XIII Beka, 6aromapst YCUIMAM UTAIbSIHCKOTO YUEHOrO
dubonauuu, «apabckue nudpbl» HAYAIU IOIYYaTh OTHOCUTEIBHO IIHPOKOE
pacrnpocTpaHeHue. ITO Aajl0 CYIIeCTBeHHBIN TOMYOK K CO3LaHUIO U Pa3BUTHUIO
UHIYCTpUH GUHAHCOBBIX YOIYT B EBpoIIe U B IepByI0 o4yepenb B camoit tanuu,
KoTopast crana GUHAHCOBO-TeXHOIornuecKuM darMaHoM mnosaHero CpenHe-
BEKOBBSL.

Wmenno B Utanuu Toro nepronaa Opuia HAKOHEIl B 3HAYUTETIbHOMN CTeleHn
peleHa 3anava 3¢GEeKTUBHOTO yuera JBHMKEHUS TOBAPHO-IE€HEKHBIX [[EHHO-
CTelt, a UMEeHHO — ObUIa u300peTeHa qBoiHas Oyxraarepckast 3amuch. CyTb Me-
TOJ1a ABOMHOI 3aIIKCU COCTOUT B 6a1aHCUPOBAHUH aKTUBOB U IIACCUBOB. UHBIMU
CJI0BAMHM, U3MEHSIsI UX BEJIMYMHBI, HEOOXOOUMO OAIEPKUBATH UX B IIOCTOSIH-
HOM COBOKYITHOM paBeHCTBe. BO3HUKIIU ITepBble yUueTHble KHUTH, COAepsKaliye
Oyxrasrepckue IPOBOAKH (IpooOpassl TPAH3AKIHI) HA Gase ABOMHOI 3aIIKCH,
MTOSIBUJIMCD ITepBbie OaIaHChl X OTUETHI O MPUOBLIAX U YOBITKAX. Bce aT0 1103B0-
JIVJIO 3aJI03KUTH OCHOBY JJIs1 60J1ee CII0KHBIX MOJeJIel BeleHuUsI IIPeAIIpUHUMA-
TEeJIbCKOH JeATENbHOCTH, 8 TAKKe 00pa30BaTh IEPBhIE KPEAUTHBIE MHCTUTYTHL.
CurTaercs, 4YTo UMEHHO B CpeIHEeBEKOBOM VTanuu mosIBUIKCh IepBble OaHKY,
B yactHOCTU — baHk CBaroro 'eoprus B 1407 rony, B I'enye. [IpuHIun ABOMHOM
3aIMCH, IO3BOJISIONIU COMOCTAaBISITh UCTOYHHUKHY CPEJICTB U HalpaBIeHUs UX
PaCXOIOBaHMsL, CIOCOOCTBOBAI PA3BUTHIO CUCTEMbI OAHKOBCKOTO KPEAUTOBAHMSL.
BaHKu aKTUBHO CCY>KaIU IeHbI' TOPTOBIAM, HOOWIUTETY U [asKe eBPOIEeHCKUM
cyBepeHaM. BzameH OaHKHUPBI IIOJIyYaIH He TOJIbKO 3HAUNUTE IbHBII TOXO0]I OT IIPO-
IIEHTOB I10 KPEAUTaM, HO U MOIJIA JOOUTHCS CYIIEeCTBEHHOTO ITOJIUTUYECKOTO
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BJIUSIHUS, KaK, HAalIpuMep, ceMbst Meauuu u3 dropeHnuy, npeacraBUTe N Ko-
TOPOI1 B KOHEYHOM UTOTe CTaIu reprioraMu TOCKaHCKUMU U HaCIeICTBeHHbIMU
[IPABUTE/ISIMU LIEJI0 OOJIACTH.

OuepenHOM peBOMIOIHEN B OOIACTH COXPAHEHWS U PACIPOCTPAHEHUS
YeJI0BEYeCKOro 3HaHMS CTaI0 u300peTeHue neyaTHoro npecca Moranuom I'y-
rerbeprom B 1448 romy. CTporo roBops, IIPUHITUIIEL IIeYaTaHus TEKCTOB Ha 0y-
Mare WIA TKaHU ObIIM U3BECTHBI U paHee — B Kurae, mpumMepHo c IX Beka. Pas-
HUIA COCTOSIA JIUIIH B TOM, YTO /IS OTTHCKA HAa OyMare TeKCT rpaBUpPOBAJICS
Ha CIelaiIbHOM IepeBIHHOM JOCKE IOJHOCTHIO, 8 He HaOUPasICs OTAeIbHBIMU
nurepamu. OJJHAKO MIMEHHO MOsIBIeHHe HaOOPHOro mpudTa Co31a10 He0OXOuU-
MYI0 THOKOCTb, CBOOOMY U yA0OCTBO /11 AKTUBHOTO PA3BUTHS KHUTOIIeYaTAHMS.
UzobpeTeHue eyaTHoro CTaHKa MO3BOJIMIIO PACIPOCTPAHATh HayYHble 3HAHUS
C HEBUJIAHHOW J10Cesie CKOPOCTHIO, UTO B KOHEUHOM UTOTe IIPUBEJIO YejioBeye-
CTBO K HayuHOU peBomonuu HoBoro Bpemenu. YHacnegoBaHHOE OT NIPEAKOB
TpagUIIOHHOE BUJIeHHe OCHOBHBIX IPUHITUIIOB MUPOYCTPOMCTBA ITOJIBEPTIOCH
KOpPeHHOMY [IepeCMOTPYy TaKUMH yUueHbIMHY, Kak KonepHuK, l'anuneit u HeroToH.

C maBHMX BpeMeH JIIOAY PasMBIIUISUIA Haj TeM, KAKMM 00pa3oM CO3AaTh
MeXaHU3MbI, KOTOpbIe OBl He HY>KAAAUCh B MPUIOKEHUU MYCKYJIbHOM CHJIBI
4YesioBeKa WU KUBOTHOro. Bo BTOpoii osoBuHe | Beka Hallleit 3pbl rpeyecKuit
MaTeMaTHK U MeXaHuK [epoH AJleKcaHapuiicKuii (0oee N3BeCTHBIN KaK H300pe-
TaTesb «30JI0TOTO IIPAaBIIa MEXAHUKU») CO3/1aJI [TIEpBYIO MOJIeJb TapOBOro ABU-
raress. HecMoTps Ha KpalfHIOK IIPUMUTUBHOCTD anmnapara, [epoH co3mai Ha ero
OCHOBe TaKHe yCTPOICTBa, Kak BpaliaeMas BOASHBIM mapoM chepa, MeXaHU3M
aBTOMATHUUECKOT0 OTKPBIBAHUS ABepeli U Jaske aBTOMAT I10 MPOAaske «CBITOM
BOJIbI». M13-3a BeCbMa HM3KOTO YPOBHS paCIIpOCTpaHeHus 3HAHUI B Te BpeMeHa
[IOUCTHHE PEBOJIIOIMOHHOE u3obperenue [epoHa 6bUIO 3a0BITO IOUTH HA CEM-
HAJaTh CTOJIETUI, €C/IU He CUUTATh OTAEIbHBIX SKCIIEPUMEHTOB C BOASHBIM
napoM B XVI-XVII Bekax, HpOBOJAUMBIX €TUIIETCKUMU U UTATbSIHCKUMU UHXe-
uHepamu. Tonbko B 1781 romy MIOTIAHACKUI UHKeHep-uzobperaresns JxKermc
YaTT 3amaTeHTOBAJ CBO MOJIEJIb [IaPOBOTO ABUraTe s, KOTOPBIiL, Oyayuu uso-
OpeTeHHBIM 3aHOBO, GAKTUYECKU IIOJI0KUI HAYaIO aHITIMICKOM IPOMBIIIJIEH-
HO pesoymonuu. Ecim Obl mapoBoii gsurarenb [epona He 6b1 3a0bIT Ha CTOJb
JUIATEIbHOE BpeMs, TEXHOJI0THUECKAs PEBOJIIOLM MOI/Ia OBl COCTOSTHCS rOpasio
paHblile, U KTO 3HAET, MOKeT OBbITh, Y3Ke BeKy K IX, To ecTs erie B aroxy Kapia
BesMKoro, 4eJ10Be4eCcTBO CMOIIIO ObI HAYATh IPOLIECC OCBOEHUS KOCMHUYECKOIO
npocrpancTea. OHAKO 3TO, YBbI, HE €IUHCTBEHHOE CEepbe3HOe M300peTeHue,
KOTOpOe OBLIO 3a0bITO HA CAUIIKOM JOJITHI TEPHOJ YeJI0BEUeCKON HCTOPHH.

B 1936 romy aBcTpuiickuii apxeosior BusibrenbM KEHHUHT 0OHAPYKUI
BIpeaMecThbe Bargana crpaHHbIi npeaMeT — HeOoJIbII0M KepaMUYeCKHI COCY/T
BBICOTOM OKOJIO 13 CM C 3aJIUTBIM CMOJION TOPJIBIIIKOM, U3 KOTOPOTO BBICTY-
aJj KOHUMK JXeJle3HOro cTep>kHs. HaxonKy JaTHpoBaiu MO CTUIII0 KEpaMUKU
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u oTHecu K aroxe CacaHuaCcKoi ummnepuu (224—651 rr. H.3.). Apxeosior mpearo-
JIOKUJL, UTO JAHHBIN COCYJ — He UTO UHOe, KaK IPUMUTHBHAS popMa raJbBaHu-
YEeCKOro JIEMEHTA, UHa4e rOBOpsl — Oarapey, IpeHa3HAYEHHOM IS BBIPAOOTKHU
3JIEKTPUYECKOTO TOKA. JIOMIOI/IMHHO HEM3BECTHO, IPUMEHSIIACH JIU «DarnaacKas
Garapeiika», Kak ee Ha3BaJIy, [10 TIPEAIoaraeMoMy Ha3HaueHHo. I3BeCcTHbI
MHEHUS psia CKeNITUKOB, YTO 3TO MAJIOBEPOSITHO — B CUITY IIOJIHOTO OTCYTCTBHUS
COIYTCTBYIOLIUX HAXOMOK, KOTOphIE AaHHas «0aTapes» Moria Obl mutath. Of-
HAKO HEKOTOpHBIE yUeHbIe BCe XKe CUUTAIIH, UTO, HalIpuMep, IpOLiecC rajJbBaHu-
3a1uu (IOKPBITHE OJHOTO METalJIa TOHKUM CJI0eM APYTOTO C IIOMOIIBIO 3JIeK-
Tponu3a) y>ke O6b11 u3BecTed Kak MuHuMyM 2000 j1eT Hasaz. Tak Wi uHave, ere
B [IpeBHeii [peryu yironu 0OpaTiiv BHUMaHUe Ha CTPAHHbIE CBOMCTBA SHTApH,
KOTOPBII, €C/IM IIOTEPeTh ero O IIepCTh, HAUKWHAJ IPUTSITUBATD JIETKUE IIpef-
MeThl. Tak, ellle HEOCO3HAHHO, YeJI0BeYeCTBO CTOJIKHYJIOCH C SIBJIEeHHEM, KOTO-
POE IIOTOM HAa30BYT «3JIEKTPHUUECTBOM», UYTO, COOCTBEHHO, U 03HAUAET B IIPSIMOM
repeBojie «IHTApHOCTb». Kak u B ciiyuae ¢ IapoOBBbIM ABUTATEIEM, CHCTEeMHBII
MOAXOJ K U3YUEHHUIO 5JIeKTPUYECTBa HadyaJs OCYIIeCTBIISTbCS TONIbKO BO BTOPOK
nonoBuHe XVIII Beka, a OCHOBHbBIE Hay4HbIe 3aKOHBI, C HUM CBS3aHHBIE, [10S-
BUJIMCb €11l BEKOM I1033Ke. DJIEKTPHUIECTBO, [IOCTABIEHHOE Ha CIIYKOY YeoBe-
4YeCTBY, U3MeHUI0 00/IUK nuBuan3anuu. OCBelleHne, OTOIUIEHUE, IPUBeleHHe
B JIBIDKEHUE MEXaHU3MOB, Ilepefaua HHGOpMAaIUU — BCE 3TO OCYIIECTBIISETCS
IIpY [IOMOIIIY 3/7IEKTPUYECTBa, U COBPEMEHHDI YeI0BeK He MBICJIUT CBOIO JKU3Hb
6€3 3TOT0 IeHHEeNIIero HayYHOTO ZOCTUKEHUS, KOTOPOE OTKPBLIO JOPOTY €Ille
6oee BaXKHBIM U300pETEHUSIM.

HccnenoBaHus ayeKTpOMarHuTHoro usnydenus: Gapaneem, MakcseuioMm
u lepuiem npuBenu K NOSBIEHUIO YCTPOICTB, IO3BOJISIONINX IlepeaBaTh UH-
dopmanuio Ha paccrossHuM — cHayaza Teierpadom (o mpoBomam), a 3aTeM
o paxauo (6e3 mpoBonoB). [I0SBUINCH PE3UCTOPHI, KOHIEHCATOPbI, TpaHcdop-
MaTOPB], 57IeKTpUUeCKHe KJII0YH, BaKyyMHBIe 5JIeKTPOHHBIE JIaMIIBl U IIpOYHe
3JIEKTPOHHBIE KOMIIOHEHTHL. Ha 1x 6asze Co31aBanch U pa3BUBAIUCH PAa3/IMUHbIE
3JIEKTPOIPUOOPH! KaK IPOMBIIUIEHHOrO, TAK U OBITOBOro HasHaueHus. B 1946
roxy B CIIIA nogBuiachk nepBas 3JIeKTPOHHO-BbIuucanuTenbHasa MamuHa ENIAC
Ha 9JIGKTPOHHBIX JIAMIIaX, BECOM B 27 TOHH U BBIYMCIUTENBHON MOIIHOCTBIO
B 5000 omeparuii B cekyHAy. BriocsencTBuu mpu u3roToBjIeHUN KOMITBIOTEPOB
OT TPOMO3JKUX U KAIPU3HBIX B 9KCIUIyaTaIlUU 3JIEKTPOHHBIX JIAMII OTKa3aIUCh
U IlepeluId Ha OJTyIPOBOJHUKOBBIE TeXHOIOIuU. KoMIIbIOTepEI CTalyu CUIIBHO
YMEeHbIIAThCS B pa3Mepax, OMHOBPEMEHHO Cepbe3HO MPHOABIIsII B BHIUHCIH-
TeIbHOM MOIIHOCTH. M300peTenne Mukporpoueccopa B 1971 roxy cnoco6cTBO-
BaJIO NOSIBJIHUIO ITePBBIX IEPCOHANBHBIX KOMIIBIOTEPOB y3Ke Uepe3 HeCKOJIbKO
seT. [IpuMepHO B 3TO JKe BpeMs HadajKCh IepBble 9KCIIePUMEHTHI 110 PaKTH-
YEeCKOMY CO3/@HMIO [100a/IbHOM TeJIEKOMMYHUKAIMOHHOM CeTH i1 0OMeHa
3JIEKTPOHHBIMU TIOYTOBBIMHU COOOIIEHUSMHU. BIOC/IENCTBUN 9TH HAYMHAHUS
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3BOJIIOIMOHUPOBAIN B TO, UTO HAM Celfuac U3BECTHO KaK CeTb UHTepHeT. bia-
rozgapsl el uesi0BeueCTBO OJIYYWIO YHUKAIBHYIO BO3MOKHOCTb UCKIIIOUUTEIbHO
OBICTPO U B 3HAUUTEIBHBIX 00'beMax HaKaIUIUBATh, PACIIPOCTPAHSAT U IIOIyYaTh
rHGOPMALIMIO BO BCeX 00JIACTIX YeJIOBEUeCKOro 3HaHUs. B Mupe npousomia
ouepeaHas TEXHOJIOTMUeCKasl peBOJIIOINS, BHOBb /10 HEy3HABAeMOCTU U3MEHUB-
I1as OKPY>KaMWUN MUP U II03BOJIUBIIIAS YeJI0BeYeCTBY OTKPBITh HOBYIO CTpa-
HHUITY B PA3BUTUH IIUBUIN3AIIAH.

K cepenune 90-x rogoB XX BeKa UHTEpPHET MOJIYYUI OCTATOYHO HIUPOKOe
pacmpocTpaHeHue, a K Hauany XXI Beka cTas nmpegMeToM MPaKTUUECKU Iep-
BOIT HEOOXOIUMOCTH ISl JIFOIEl, AaKTUBHO €ro UCIIOJb3YIoMuX. [lofasiaromniee
OOJBIIMHCTBO KOMMEPUYECKHUX MPEANPUATUI U TOCYyAapPCTBEHHBIX CIYKO Co-
37JI CBOU IIPEICTABUTEILCTBA B UHTEPHETE — OT IIPOCTEHNIINX «IOMAIIHUX
CTpaHUIly 40 MaCIITAOHBIX TOPTAJIOB, HA KOTOPBIX MOXKHO IIOJIYYUTh HE0OX0-
UMY UHGOPMAIIMIO, 3aKA3aTh YCIYTY WIK IIPUOOPECTH KAKOM-TUO0 IPOLYKT.
C pa3BuTHeM COLMAIbHBIX CeTel IPOHUKHOBEHNE NHTEpHEeTa B IOBCEIHEBHYIO
SKU3Hb MHOTOKPATHO YCWINJIOCh. Hauasncsg akTHUBHBIN IPOLIECC BBITECHEHUS
TPAJUIIMOHHBIX CPEJCTB MACCOBOM MHGMOpPMAIUU: [TeUYaTHbIX U3MAHUL, Telle-
BUEHUS U paauo. VIHTepHeT-Mara3uHbl Hayajau COCTABJIATh 3HAUUTEJIBHYIO
KOHKYPEHITUIO OOBIYHBIM MarasuHaM, a 60JIbIIMHCTBO (PUHAHCOBBIX OIepPaLUil
CTaId IIPOBOAUTHLCS 0€3 PU3MUIECKOro MOCeeHns 0pucoB 6AHKOB — BMECTO
3TOrO CTAJIU MCIIOJIb30BAThCS OAHKOBCKHME MHTEPHET-NPUIOKeHus. TemepoH-
Hble 3BOHKY QMHAHCOBHIM OpOKepaM CMEHUJIUCH ONIepalldsIMU Yepe3 TOProBhie
uHTepHeT-w1aTdopMbL [101530BaATENN TOTYYUIN BO3MOKHOCTb KOHCOJIUAUPO-
BaTh U BU3YAIU3UPOBATh BCIO HEOOXOAMMYIO MH(POPMALHIO 1711 KOM(OPTHOTO
[IPUHATHS MHBECTUIIMOHHOIO PEIleHHs], [IOCKOJIbKY Telephb Y HUX ObLI JOCTYII
K KOTUPOBKaM, rpadukaM GHHAHCOBBIX HHCTPYMEHTOB, aHAJTUTUYECKUM OTUe-
TaM U PbIHOYHBIM IIPOrHO3aM.

JIOrMYHO IPeIIONI0KHTh, YTO KaKA0€ HOBOE PEBOJIIOIMOHHOE H300peTeHne
BO3HHUKAET He Ha IIYCTOM MeCTe — eMy IIPeIIEeCTBYIOT TaKHe Ke MacIITabHbIe
¥ 3HAYUMBbI€ OTKPBITUS, POPMUPYIOIIHE HEIPEPHIBHYIO IEIIOUKY, IPOTIHYTYIO
CKBO3b BEKa U3 COBPEMEHHOr0 MHpa B IIyOOKYIO ApeBHOCTD. Kaxkmas TexHo-
JIOTHYeCKas PEBOJIIONMS CTAHOBHJIACh CBOEro poja OTBETOM HA BO3HUKAIOIIHE
3ampOChl HUBUIM3ALUY, GOPMUPYIOIIHECS IO AeHCTBUEM UCTOPUUYECKUX 00-
crosTenbCTB. OHa U3 1eJIei JTaHHOM KHUTH — JIOHECTHU JI0 YUTATe IS MBICJIb, YTO
OJIOKUYELiH MpefCTaBIgeT CoO0M He MeHee 3HAaUMMOE SIBJIEHHE B UeJI0BEYECKOL
HCTOPHH, YeM JII000e U3 BBIIIEONHCAHHBIX H300peTenuii. [logBiesne KpUIITo-
BAJIIOT Ha 0a3e TEXHOJIOTHH PACIIpee/IeHHOTO peecTpa — 3TO TAKKe CBoeoOpas-
Has GopMa OTBeTa HUBWIN3AILUHI HA TY COBOKYIIHOCTb 00CTOATEILCTB, KOTOPhIE
CJIOKHJIMCh B COBpeMeHHOM (PUHAHCOBOM MHpe, U apryMeHThI, U3JI0KEeHHbIe
B [IOCJIEAYIOIIUX [T1ABAX, IIPECIIEAYIOT I1eJIb YO IUTh UATATEIS B CIIPABEIIMBOCTH
3TUX YTBEPXKIAEHUI.
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BBEAEHUE B CTPYKTYPY BAOKYEWH

CaMma 1o cebe OIOKUEHMH-TEXHOIOTUS He COMEPKUT 4ero-To IPUHIIUINAIBHO
HOBOTO WK paHee HayKe Hen3BeCTHOro. LleHHOCTh MOmenu GYHKIIMOHHPOBA-
HU 6JI0KYeH-CeTel COCTOUT B KOMOMHUPOBAHUH PA3IUYHbIX HHCTPYMEHTOB,
TeXHOJIOTHI1 ¥ IIPUHITUIIOB, KOTOPbIE, OYIyUuH OIpeeIeHHBIM 00pa3oM COBMe-

IIIeHHBIMU, POPMHUPYIOT JIOTUYHYIO U 3AIIUIIEHHYIO0 CTPYKTYPY UL pacrpese-

JIEHHOTO XpaHeHHs JaHHBIX. UTOo e npexacrasisger coboit 6nokuein? OakTu-

YECKH ero MOKHO CPABHHUTH C 60JIbIION OyXraaTepcKoi KHUTOM, Ha CTPAaHUIAX

KOTOPOI 3aMUChIBAIOTCS MPOBOAMMbBIE MEXAY KOHTpareHTaMu (pUHAHCOBbBIE

omneparuy. ToJIbKO KHHMra 3Ta COCTaBeHa TaK, YTO KaKaasl 3alucCh, KOTOpas

B Hee II0MajiaeT, He MOKeT ObITh BIIOC/IEACTBUN HUKAKUM 00pa3oM U3MeHeHa

WU yAaJdeHa — 3TOMY OYAyT MPenaTCTBOBATh Cephe3Hble KPUITOrpadruuecKue

AJITOPUTMBI, UHTETPUPOBAHHBIE B TeXHOMOTUI0. CaMH >Ke JaHHbIE XPAHITCS

He B KAKOM-TO KOHKPETHOM MeCTe, UMeIOII[eM CTATyC YIIPABJISIOIIEro [eHTpa,

a KOIUPYIOTCS U CHHXPOHU3UPYIOTCS, WIH, HHAUE TOBOPS — PEIUTUIUPYIOTCS

MeXKy BCEMH YYaCTHUKAMHU CUCTEMBI — Y3JaMU CeTH. TakKuM 00pasoM, Jaxke

€CJTH KTO-TO 3aX0YeT [IOMEHSTh XpaHUMBIE Y ce0s TaHHbIe, TO APYTHE YIACTHUKU

CUCTEMBI IIPOCTO He IIPUMYT BO BHUMAaHUE 3TU U3MEHEHUS, [IOCKOJIbKY OHH ObLUIH

MIPOBeAEHBI BOTIPEKU IPUHSITHIM B CCTEME IIPABIJIAM.

Kax ke ycTpoeHa Takas «Oyxraarepckas KHura»? Ee «cTpaHuIbl» Ha3biBa-
10Tca 6710KaMu. Tak >Ke, KaK U CTPAHUIIbl B OOBIYHOM KHUTE, OJIOKU CIETYIOT
JpYT 3a IPYTOM B CTPOrOM IIPOHYMEPOBAaHHOM IopsaKe. OQHAKO eCsid OOBIUHYIO
CTpPaHHUITY MOKHO U3 KHUTU U3BATh WIU IIPU JKeJaHUU IIePeMECTUTD B APYToe
MECTO, a TO ¥ BOBCE BLIOPOCUTBD, TO C OJI0KAMU TAaK OOOUTHCH He IOTyYnuTC. Bee
0JIOKH KECTKO CLIEIUIEHbI MEXXY COOOI1 CIIeluaTbHbIMU KPUIITOrpabrUUeCKUMU
«3aMKaMU», B3JIOMATh KOTOPHIE, IaKe TeOPeTHUEeCKU, UCKIIOUUTENBHO CJIOKHO.
Otcrona, COOCTBEHHO, U HA3BAHUE TEXHOJIOTUU — «OJIOK-UYEH» — OT aHIJIUHACKOTO
blockchain — «enouka 6;10K08B». 1711 TOro 4To6BI CTATh HAMESKHBIM XPAHUIIN-
I1IeM JIaHHBIX, JIF00as 6JI0KYeH-CTPYKTYPa JOJKHA YIOBIETBOPATh CIIEAYIOIUM
KPUTEPUSIM.

*  liMeTh AelieHTpaTN30BaHHYIO TEXHOJIOTHYECKYIO OCHOBY, TO €CTh YMETh pac-
IIPOCTPAHATh MEXIY BCEMHU y3IaMH CETH HeoOXOAUMbIe JaHHbIe U TIOAZeD-
JKMBATbh UX aKTyalbHOE COCTOSTHUE Yepe3 IIPOIIeCChl PEIUTUKAIIUY U CHHXPO-
HU3aIUH.

e TlogaepxrBaTh HEPA3PHIBHYIO CBA3b MEX/y OJIOKAMU JaHHBIX IIyTeM GpOpMHU-
POBaHUA B K&XKAOM HOBOM OJIOKe CCHUIKM Ha MIPeIBIAYIIII 110 OTHOIIEHUIO
K HeMy OJIOK.

*  YmeTb 3¢deKTUBHO KOAMPOBATH MACCUBHI JAHHBIX B YHUKaJIbHBIE UHOOP-
MallMoHHbIe GJIOKM CTaHJAPTHOTO pasMepa, MHaue TOBOPSA — XeUINpPOBaTh
JaHHBIE,
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e  TIpUMEHSTb UCKIIOYUTETHHO CTOHKHE K B3JIOMY KpUIITOTpadpuiecKue ajaro-

PUTMBI, HeO6XOLLI/IMbIe AJIA 3alllUThI 3aIlIChIBA€MBbIX B 6JIOKI/I AAaHHBIX.
® Hcnoib30BaTh 2JieMEHTHI CIIeOya/JIbHOTO IIoZApa3zena MaTeMaTUKN — T€OpUN

WUTP — [IJIST TOTO, YTOOHI BCE Y3JIbI CUCTEMBI COOJTIO/IAM YCTAHOBIEHHEIE TTpa-

BWIA U JOCTUTAM OOIIETO KOHCEHCYCa TIPU CO3JaHUHM HOBBIX OJIOKOB U 3a-

IIMCU B HUX JAaHHBIX.

Bce BhllIenepeunicieHHbIE 33a4M COCTABIISIIOT IISITh OCHOBHBIX «CTOJIIIOBY,
Ha KOTOPBIX 6a3upyeTcs TeXHOJIOorus OJI0KUelH. B majmbHeleM Mbl paccMo-
TPUM Ka>KAbIA U3 HUX JOCTATOYHO IOAPOOHO. V unTaTeNei MOKeT BO3HUKHYTh
BOIIPOC: & I'Ie JKe B OJIOKYEeiiH, COOCTBEHHO, eHbru? Kak OHU Ty/1a IOMafaloT, Iie
XPaHATCS, KaK UX [IOJYYUTD U KAK 3aTeM IIOTPATUTh? A ITIaBHOE, KAKUM 00pasoM
3THU JIeHbI'Y 3aIIUIIeHb] OT [IOCSATaTeIbCTB 37I0YMBILIEHHUKOB? Y BCeX Ha CIIYXY
CJIOBO «KPHUITOBATIOTA», KOTOPOE IPOYHO ACCOLMUPYETC C TEXHOJIOTHer OI0K-
uelid. Bosee TOro, caM HHTEpeC JIIOfEN K 6JI0KYEHH YKCTO C TEXHOIOTUYeCKOM
TOYKU 3peHUs, KaK IPABUIIO, BropruueH. OMHAKO YTOOBI IIOMBITATHCS U3BJIEYD 10-
XOJ1 OT UHBECTUIIHI B KPUIITOBAJIIOTBI, HEOOXOMUMO XOTS ObI HA 0A30BOM YPOBHE
[IOHUMATb IPUHIIUII UX PAOOTHL.

Ha caMomMm pene KpUINITOBAJIOTHL — 3TO JIMIIb OAHA U3 BO3MOSKHBIX «HA-
CTPOEK» Hajl CTPYKTYPOL OJI0KUElH, a TOUHee — OqHA U3 POPM ero yTHINTAPHOTO
UCIIOIb30BaHUS. TaK UCTOPUUYECKU CIOKHUIIOCH, YTO CAMBIN IIePBHIL IIPOEKT, pe-
aJM30BaHHbIN Ha 6a3e 3TOI TEXHOJIOTUH, BUTKOUH, SIBJISeTCS KPUITOBAIIOTHOMN
[UTATEXKHOM CcUCcTeMOIt. [IprueM I0CTaTOYHO HeOOraToi o CBOUM (PYHKIHO-
HaJIBHBIM BO3MO>KHOCTSIM, UTO BITOJIHE IIPOCTUTEIILHO JIJISI TeHEe3UCHOTO IIPOEKTa.
HecMOTps Ha TO UTO MOHATUA «OUTKOUH» U «OJIOKYEIH» IOSBUINCH OMHOBpE-
MEHHO, UX 3HAUeHUsI OTHIO[b He CHHOHMMUYHBI, IOCKOJIbKY [IepBOe O3HAUaeT
KPUIITOBAJIIOTY, @ BTOPOE — COOCTBEHHO TEXHOJIOTHIO, Ha 6a3e KOTOPOI JaHHas
KPUIITOBAJIIOTA peanu3oBaHa. K ¢I0By cKa3aTh, TEpMUH «KPUIITOBAJIIOTA» I10-
SIBWICSI Ha HECKOJIBKO JIeT Mo3AHee, yeM caM IpoekT butkoun — B 2011 rogy
B >kypHaste Forbes B cratbe CryptoCurrency. Cam 5xe aBrop 6urkouna CaToru
HakamMoTO Ha3bIBaJ €ro e-cash, win «3JeKTpoHHAs HATUYHOCTh». O BuTtkouHe
KaK O IPOEKTe MHI elle IoAPOOHO IIOTOBOPHM B paszesie, HOCBAIIEHHOM MPaK-
TUYECKUM peann3anusaM Ha Oase 0J10KUeH-TeXHOIOTHH.

AELEHTPAAU3IALUSA YIPABAEHUSA

JIrobpie cucTeMbl KAaK COBOKYIIHOCTH CBSI3AHHBIX 3JIEMEHTOB, B3aUMOJIEN-
CTBYIOIIUX MEXIY CO00i1, HYy>KAAIOTCS B yIIpaBiaeHuu. [IpuueM aT0 Kacaercs
n00BIX cuCTeM — OT GOPM COLMAIbHON OPraHU3AIMK PA3IUYHBIX 00IIeCTB
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JIO amnmnapaTHO-IIPOrpaMMHBIX TEXHOJOTHUECKUX KOMIIJIEKCOB. B mpoTuBHOM
cayJyae UX 3alJIAHUPOBAHHAS MPU IIPOEKTHPOBAHUM U CO3IAHUHU QYHKIIUO-
HaJIbHOCTb HEe TAPAHTUPOBAHA B CHUJIY TOTO, UYTO OOJIBIIMHCTBO CUCTEM HECIIO-
coOHbI K 3G PeKTUBHOM camoopranusaiuu. C 3TO yIpaBIeHYecKor mpoodie-
MAaTUKOI uesoBedecKas IIUBUIN3AIUS CTAJIKMUBANACh HA MPOTSKEHUU BCeit
CBO€I UCTOPUHU.

PaccmarpuBas pas3nuyHble BapUaHTBl YIPABIEHUS CUCTEMaMH, MOKHO
B 00111eM BUJIE BBIIEIUTD IBE €r0 OCHOBHbIE (POPMBL: IIEHTPATIM30BAHHYIO U Jle-
LIEeHTPaJIN30BaHHYIO.

Ucropuuecku Hanbosiee paHHsas GopMa yIIpaBieHus COLIMYMOM €CTECTBEH-
HBIM 00pa30M CJIOKHJIACH BO BpeMeHa MepPBOOBITHBIX JIIOfIEl, KOIja poJoBbIe
Y IUIEMEHHBIE TPYIIIb UMETU BHYTPU CeOs CTPOTYIO YIIPaBIeHYeCKYIO Hepap-
XMIO, HO B OTHOIIEHUY YIIPABAEHHS BCEI MOMYIAUe MOXKHO ObIIO TOBOPUTD
JIMIIb O CYTy0Oii ereHTpanusanuu. bosee Toro, Kaxkaas rpyrma B 60JIbIIUHCTBE
CIydaes IpeCTaBIIsIa COOO YIIpaBaeHUeCKUI U30IST, I03TOMY BCIO COBOKYII-
Hy0 nonysanuio Buaa Homo Sapiens c1o5kHO ITpefcTaBUTb €AUHOLM, XOTS U Je-
LIEeHTPaIN30BaHHO CUCTEeMOI1. [lefiCTBUTEIBHO, YIIpaBIeHUeCKHe CBSI3U MeKIY
I'pyIIIaMu OTCYTCTBOBAJIH, @ B3aUMO/IeICTBIE eC/IU U UMeJI0 MECTO, TO HOCUJIO
HUCKJIIOUUTEIBHO JeCTPYKTUBHBIN XapakTep. OOBIUHO OHO OBUIO HAIPABIEHO
HA VHUYTOXXEHHUE WIH B Jy4IlleM CAydae aCCUMIIAIUIO CIabbIX Iy Oosee
cunbHbIMU. [T0 Mepe pa3BUTHSI COITUANIBHBIX B3aUMOOTHOIIIEHUN MeXAY TPYII-
[aMM y HUX Ha4aJId IPOSIBJISITECS YCTOMUUBBIE CBSI3H, IOPOAUBIIIYE B KOHEUHOM
urore 6osee CI0KHBIE HePapPXUUECKUE CUCTEMBI C JOMUHUPYIOIIUMH 3JIEMEH-
TaMu BO r1aBe. Kak TOJIBKO COBOKYIHASI YMCJIEHHOCTb B3aUMOAEHCTBYIOMINX
BHYTPH HUEePapXUH IPYIII CTAJIa OTHOCUTEIbHO OOJIBIIOLN, CCTeMA CTaa MIpy-
obperarh YepThl EHTPATU30BaHHOM Momenu. MiHaue ToBOPS, JIIOMU CO3MAIH
MOHSITHE «TOCYAapCTBO», BO IVIaBe KOTOPOTrO BCTAJI eJUHOIUYHBII IIpPaBUTEJb,
BBIOOPHBII WX HACJIeACTBEHHBII. [10100Has popMa rocyJapCTBEHHOTO YCTPOL-
CTBA 0KA3aJ1aCh BIIOJIHE JKU3HECIIOCOOHOI, TOCKOIbKY JOXKUIIA [0 HAIIMX THEH,
XOTS U [IpeTepIieB pa3inyHble MOTUDUKALIUY.

Takum 06pa3oM, MOKHO KOHCTATUPOBATh, UTO BRIHY KIEHHAA popMa JeleH-
TPaJIM30BAHHOrO YIIPAaBJIeHUs COIIMYMOM Ha pAHHUX CTaJUSIX ero CTAHOBJIEHUS
3BOJIIOLIMOHUPOBAJIA B O0JIee IPOrpeCcCUBHBIN HA TOT MOMEHT LIeHTPaJIN30BaH-
HBII C110c06. LleHTpanu3aius Iopoauia BO3MOKHOCTb PeCYPCHOIM KOHCOJIUIA-
LIUH, KOTOPAs ITO3BOJIIIA OCYILECTBIISITh ITPOEKTHI HA TOCYAapPCTBEHHOM YPOBHE —
BECTU 3aXBATHUYECKUE BOMHBI W 3aHUMAThHCS MACIITAOHBIM CTPOUTEIBCTBOM,
XOTSs1, BIIpOUeM, OJHO HUKOT/Ia He UCKJII0Uaso Apyroro. IcTopus Takux JpeBHUX
roCcyzlapCTB, Kak Basuiion unu Eruner, — Harnsgaabsle ToMy npuMepsl. Ha iepsrbiit
B3IVISA, LIEHTPAIU3alHs — eIUHCTBEHHO BePHBIN U HanboJee 3¢ GeKTUBHBIN Ba-
pUaHT ynpasieHus cucremamMu. OJHAKO y’Ke B CpeJIHEBeKOBBIH ITeproy, Halek
HUCTOPUH HAYaJIH OSIBJISITHCS U APYTHe yIpaBieHyeckue GopMelL. Peub B JaHHOM
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crydae He uzaer 06 3BOMIONUY YIPABAEHUECKUX IIPUHIIUIIOB, HO B HEKOTOPBIX
CIy4asx MOJUTHYECKHE 0OCTOATENIbCTBA IIPOCTO He MO3BOJISUIU CO31aBaTh 3¢-
(exTHBHBIE IIeHTPAIU30BaHHbIE VIIPABIeHYECKIe MO,

XopouuM IprMepoM SIBJISIETCS KaTOJIUYecKas 1epKOBb, KOTopas GaKkTH-
YEeCKH CTasa, XOTI U He 0e3 MHOTOBEKOBOI OOpbObI, He3aBUCHMbBIM HaHAIY-
OHAJbHBIM HMHCTUTYTOM B CpeJHeBeKOBOU EBporme. I XoTa cama BHYTpeHHSIS
CTPYKTYpa KaTOIUYECKOM LePKBHU ObLIa CTPOr0 HEPapXUUHOI, a YIpaBIeHue
B Hell B 3HAUUTEJIbHOM CTelleHU I[eHTPaJIN30BaHHbIM, HEeIIOCpeICTBEHHbIE BbI-
OOpBHI I71aBbl LEPKBU OBLIN Pe3yIbTATOM IOJTUTUYECKOTO KOHCEHCYCA MEKAY
BEJIMKUMHU €BPONEeNCKUMU Jiep>KaBaMu. BocrocnenoBasIuil B 310Xy paHHETO
Hosoro Bpemenu npotecTaHTi3M 1 BOBCE IPUBHEC YUUCTYIO AeleHTPaIU3aI[UI0
B OPraHMU3aIIMI0 HOBOI KOH(MECCHOHAIBHOM CTPYKTYPhL. BO3HUKIIA IIpecBUTEpHU-
aHcKas popMa yIpaBIeHUs [epKOBHBIMHU OOIIMHAMMY B IUKY TPAAUILIOHHOMY,
LIeHTPaJIM30BaHHOMY €IUCKOIIaJIbHOMY YVIIPaBIeHUIO.

[ocyzmapcTBa Tak>ke He OTCTABaaM OT Mporpecca B YaCTU OpraHU3aIuu
cBoero ycrporictea: B 1291 rony Ha KapTe cpegHeBeKOBOI EBpOIIBI ITOSIBUIIOCH
[I0-HACTOSIIEMY JlelleHTpaIn30BaHHoe rocyaapctso — [lIsetinapckas Konde-
Jlepals — COI3 HECKOJIbKUX HE3aBUCUMBIX KAHTOHOB C GaKTHYECKHUM OTCYT-
CTBUEM LIEHTPAJIbHOTO YIIPABIEeHYeCKOro MOJIUTUYECKOro MHCTUTYTA. Ceiiuac Mbl
MO>KEM OLIEHUTD 3TO JidBHEee COOBITHE 10 IOCTOMHCTBY — I1IBeiiiapys He TOIbKO
He yTpaTuia CBOM CyBepeHUTeT 3a BeKa, HO U CyMmeJsia CTaTh OJHOI M3 CAMBIX
COIMAIBHO OJIArOMOIYYHBIX CTpaH Mupa. C Ipyroit CTOPOHBI, UCTOPHUS 3HAET
HEeMaJIo IPUMEPOB, KOI/ia JeleHTpaIn3anus B Buae GpeonaabHol pa3apobieH-
HOCTH rOCYIapCTB IIPUBOAMIIA K UX OCIA0IEHHIO, 4 II0AYAC U THOeNH.

9TU IpruMepHI TOBOPT O HEOMHO3HAYHOCTU YTBEP>KAEHHUS, YTO OfHA U3 GopM
VIIpaBJIeHUs CUCTEMAMHU JIYUIIle APYTOi. Be3ycnoBHO, y 06enx yIipaBieHuecKux
($hopM ecTb CBOM ILTIOCH U MUHYCHL [TompoOyeM rmepeHecTy Halll aHaIu3 T GopM
COIIMAJILHOTO YCTPOMCTBA K TEXHOJIOTHMUEeCKUM cucTeMaM. CXO>KeCTb COLMalIb-
HOI1 U TEXHOJIOTMYECKOE (OPMBI YIIpaBIeHHs 0a3upyeTcs Ha 0011IeM IPUHIIMIIE,
KOTOPBIH CBOIUTCS K IIPHJIOSKEHUIO COBOKYITHOCTH YIIPABJISIOIINX BO3ENCTBU
cyObeKkTa Ha 00beKT. PAcCMOTpPHM B KauyeCTBE TEXHOJIOTHMYECKOro IpuMepa
yIIpaBJieHHe CTPYKTYPOI I7100aIbHOI KOMIIBIOTEPHOI ceTr uHTepHeT. Korja uH-
TepHeT IOBCEMEeCTHO BOIIIeI B KU3Hb JIIO/IEl, ero CTajau aKTUBHO UCI0Ib30BaTh
JUUISI OPraHu3aluy pa3INYHbIX CEPBUCOB — KOMMepPUYeCKHUX, TOCYAapCTBEHHBIX,
coruabHbIX. UHTEpecHo, 4To caM 10 ceOe MHTEPHET — 3TO AeleHTPaIu30BaHHAas
CTPYKTYpA, XOTSI ¥ UMEIOIAs UeEPAaPXUUECKYIO IPUPOY, 0COOEHHO Ha HIDKHUX
YPOBHSIX UCIOJIb30BAHUSL.

KoneuHsIi1 101b30BaTEIb HOAKIIOUAETCS K CETH Yepe3 CBOero IpoBariepa,
a TOT, B CBOIO OU€pelb, EC/IU ABJAETC HeOOIbIION OpraHu3alueii, iMeeT BCero
JIMIIIb OMWH BHEIHWI KaHa K 60j1ee KpyIHOMY oriepaTopy. UeM KpymiHee CyOb-
eKT CeTH, TeM OOoJbllle CBA3eil OH UMeeT C APYTMMH KPYIHBIMU CYO'beKTaMH,
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KaK IIOCPEeICTBOM IPSMBIX COEJUHEHUH, TaK U Yyepe3 MIyHKTHl 0OMeHa CeTeBbIM
Tpadukom. Camble KpPYIIHbIE OIIEPATOPHI CETH UMEIOT CBOIO UHGPACTPYKTYPY
MAaruCTpajbHbIX KAHAJIOB I10 BCEMY MHUPY U 00eCIIeunBa0T Hanbosiee 3HaunTeb-
HYIO IIPOITYCKHYIO CIIOCOOHOCTD /ISl IiepejaBaeMblX JaHHbIX. Y TeM He MeHee
UHTEpHeT He UMeeT eIUHOM «TOYKH 0TKa3a». To eCcTb OTKJII0UeHHe OHOTO y4acT-
HUMKA CHUCTEMBI, ITyCTh Jla’ke AOCTAaTOYHO KPYIIHOTO, He IIPUBeJeT K OCTAaHOBKe
paboTHI CeTH B LIeJIOM, 38 UCKIIOYEHHUEM TOTO CerMEHTa, KOTOPbIH ObLI ITOJIHO-
CTBIO «3aMKHYT» Ha BBINABIINI U3 CETHU KPYIIHBIM y3es. BripoueM, 371eMeHTHI
3TOTO CerMeHTa MOTYT B 3TOM Cjly4dae MepeKIIOUNTbCS Ha pe3epBHble KaHalbl
U TaKUM 00pa30M BepHYTHCS B OHJIALH.

VIMeHHO OTCyTCTBHE TOUKHU OTKa3a U eCTb OJHO U3 I7IaBHBIX IPEUMYILEeCTB
JeIleHTpaJInu30BaHHbIX CUCTeM. BepHeMcs K npumepy llIBeiiapun: U3BeCTHO,
41O (eziepanbHBIN IPE3UAEHT UK KAKOM-TUOO0 UHOM TOJUTUYECKUN HHCTUTYT
3TOTO rOCylapCTBa He UMeeT IPaBa OTAABaTh IPHUKa3 O KAMUTYJISIUHN B YCIOBUSX
BHEIITHEr0 BOEHHOT'O BTOPXKEHHSL. A eCJIi TaKoii [IprUKas u OyaeT OTAaH, TO 3aKOH
KaTeropruyeCKy 3arpelaer JKUTeJISIM CTPAHbI ero ucnonHenue. Takum 06paszom,
arpeccopy NpUaeTcs UMeTb J1eJI0 UyThb JIU He C KaXKIbIM IIBeHIiaplieM I10 OTAEb-
HocTHd. To ke camoe KacaeTcs U ceTH UHTepHeT. Jlaxke eciiy Kakas-To CTpaHa
CBOHMM IOJIATUYECKUM PellleHHeM 3aX0UeT OTKIIOUNTh HHTEPHET, TO C OOJIBIION
BEPOSITHOCTBIO TEXHOJIOTMYECKH OCYILECTBUTD 3TO HaMepeHHe OyIeT BO3MOXKHO
JIUIIIb Ha CBOEH TEPPUTOPHUH (33 UCKIIIOUEHHUEM Y3JI0B, IOAKIIIOUEHHbIX K UHTEP-
HeTY [0 CIIyTHUKOBOM CBSI3H, IIPU YCJIOBUY, YTO CIIYTHUK IPUHAAJIEXKUT APYTOMY
rocyznapcTsy). BO3MOSKHO, TOCTpaAaloT I0JIb30BATENH B IPYTUX CTpaHaX, Maru-
CTpasibHBIE KAHAJIbl U3 KOTOPBIX IMOAKIIOUYEHbl K TPAH3UTHBIM y3J1aM CTPaHBI,
pEIMBIIIeil OTKIIOYUTHCS OT I7106asbHOM cetr. Ho BCa ocranbHas ceth B MUpe
COXpaHuT paboTOCIIOCOOHOCTb.

MDakTHUUECKH 1151 TOTO, YTOOBI YHUUTOXKUTh MHTEPHET, HEOOXOIMMO OTKIIIO-
YUTH [TIOYTH BCE €r0 Y3JIBL, YTO CAMO IO cebe IpeCTaBsIeT OPraHu3auoOHHYIO
U TeXHOJIOTUYECKYIO CJIO’KHOCTD, TPAaHUYAIIYIO C IPaKTUYEeCKOH HeBO3MOXKHO-
CTBIO UCIIOJIHEHU S 3ayMaHHOoro. To eCTb MBI MOKeM 'OBOPUTD O TeOPETUYECKOL
HEYSA3BUMOCTH CeTH, IIOCTPOEHHOM Ha 6ase pacrpeneseHHOM TOmoIoruu 6e3
€IMHOTr0 YIIPABJISIoNIero nenTpa. Ho eciu Mb1 06paTUMCS Ha yPOBEHb CEPBHUCOB,
[IOCTPOEHHBIX HA 0a3e CeTU MHTEPHET, TO Mbl YBUAUM, YTO MOAABJIIONIEe X
GOJIBIIMHCTBO IIOCTPOEHO HA TEXHOJIOTUH «KIIHEHT-CEPBEP», TO €CTh TEXHOJIOTHH
LIeHTpaJINn30BaHHOM.

Bce MBI 1aBHO NPUBBIKIIN [10Ib30BATHCS PA3JIMYHBIMU UHTEPHET-CepBUCAMU.
[TopTaJibl MOAEP>KKU CEPBUCOB 3JIEKTPOHHOM ITOYTHI, CHCTEMBI 00JIaUHOrO Xpa-
HEHUs JaHHBIX (HarpuMep, TOKyMeHTOB wiu dororpaduit), IOCTYI B CUCTEMY
«OaHK-KJIMEHT» /IS YIpaBieHUs CBOUMU CYETAMHU U COBEPIIEeHUS TUIaTeXel,
OpOHMpOBaHUE OTeseil U aBuabUIeTOB, TOProBble MWIATHOPMBI I OCYLIECT-
BJIEHUS CAEJIOK Ha GUHAHCOBBIX PBIHKAX U MHOTOE JIPYTO€e — BCE 3TU CEPBUCHI
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IIOCTPOEHBI Ha 6a3e IeHTpaIn30BaHHOM MHGPACTPYKTY L [Ipu HCoIp30BaHUM
KayK[0¥ TAKOI CUCTEMBI, YTOOBI [TOJIYYUTH JOCTYII K PECYypCaMm U yCIyram, Heob-
XOZUMO IIOCETUTD CIIeIIHaIbHBII CAlT ITOCTABIINKA KOHKPETHOM YCIIYTH, BBECTH
CBOI1 JIOTMH U IIAPOJIb U OAKIIIOUUTECS K IIEHTPaJIbHOMY CepBepy, Ie XPaHsITCS
JlaHHbIe KJIEeHTAa WU ero akTuBbl. OHAKO B CJIy4ae, eCily IeHTPaJIbHBII cepBep
MOCTABIIMKA YCIYT IO KAKOM-TO MPUYKUHE OTKIIIOUUTCS, MBI HE CMO>KeM BOC-
I10JIb30BAThCS JAHHOU YCIIYTOM, U HaM IIPUAETCS XAAaTh, [I0KA CepBep BOCCTAHO-
BUT CBOIO paboTOCIIOCOOHOCTD. B 1aHHOM CTy4yae Mbl CTAJIKUBAEMCS C [TIABHOM
npo061eMOi IEHTPAIU30BAHHBIX CCTEM — HAJIMYMEM «TOUKU OTKasa». OTKa3s
B 0OCITYy>KMBAaHUH MOSKET OBITh PE3yJIbTATOM AEHUCTBUS PA3INYHBIX GAKTOPOB:
TEXHOJIOTUYECKUX MPobIeM B BUE BbIXOAA 000PYIOBAHUS U3 CTPOS, OIIMOOK
B [IPOrPAMMHOM 00€eCIIeueHNH, 37I0YIOTPeOIeHUI BHYTPH CTPYKTYPbI CAMOTO
IIOCTABIIUKA YCIIYT, PA3JIMUHBIX BHEIITHUX XaKepCKUX aTaK WIH JeHCTBUSI KOM-
MBIOTEPHBIX BUPYCOB. He mocieHIo posab MOTyT UrpaTh TaKKe pPe3yIbTaThl
pelpecCUBHOIO BO3IENCTBUS TOCYNapPCTBEHHBIX CUJIOBBIX WU PErylIsSTUBHBIX
CTPYKTYD HA TEPPUTOPUU IOPUCAUKINY, e GU3NYECKU PACIOIOKEeH TOCTaB-
UK YCIIYT.

Bce ot pakTOpbI, pe3yIbTaTOM BIAMSIHUS KOTOPBIX CTAHOBUTCS OTKA3 B 00-
CITY>KUBAHUH, 3aCTABJIAIOT 3ayMAThCSI O TOM, KAKAM 06pa3oM MOKHO TEXHOJIO-
TUYECKY WIX OPraHU3aLMOHHO U30eKaTh OM0OHBIX cCUTyanuil. OTBETOM Ha 9TOT
BOIIPOC CTAJI0 BOSHUKHOBEHHE TEXHOIOTUU OJIOKYEiTH, OCHOBAHHOI Ha IIOCTPO-
€HUU JIEeIeHTPAIM30BAHHOM CHCTEMBI [Tl XpAHEHHU 1 0OMeHa JaHHBIMU, UTO
HCKJIIOYAeT BCe HeraTuBHbIe (aKTOPBI, eCTeCTBEHHBIM 00pa30M BOZHUKAOIIHE
NpU LIEHTpaau3aliyu cepBUCcoB. Ha cMeHy ceTeBO TONMOIOTHUHU «3Be31a», JIyUr
KOTOPOI1 OT BCEX Y3JIOB-TI0JIb30BATENIEN B 00S3aTeIbHOM IMOPSIAKE CXOMATCS
K LIEHTPAJIbHOM TOUKe — y3IIy-CcepBepy, mpuiiuia GopMa OpraHu3anuu CeTu, B KO-
TOPOI ITOHSTUE «I[eHTPAJIbHBII cepBep» OTCYTCTBYeT KaK TaKOBOe, a BCe B3au-
MOJIENICTBHE OCYIIeCTBIISIeTCS MEXAY Y31aMU-KIMeHTaMU HalpsSIMYI0 MEXIy
co6ort. Takue ceTH ellle Ha3hIBAIOT «ONHOPAHTOBBIMU» MIIH «IIHPUHIOBBIMU».
Bce y371bl B 1000HO ceTH B OOJIBIIIMHCTBE CIy4aeB PaBHOIIPABHBI, U KasKIbIil
13 HUX MOYKET BBIIIOJIHATH KAK KIIMEHTCKUE, TAK U cepBepHble GyHKuuu. [1omno6-
Hasl elleHTPaIN30BaHHAS TOIOJIOTHS CeTH YCTpaHsaeT GaKTOp «TOYKU OTKA3ay,
TIOBBIIIAS CTEelleHb HAaZeSKHOCTH U pPab0TOCIIOCOOHOCTH CUCTEMBI 10 BEJINYHH,
671M3KUX K aOCOJIFOTHBIM.

OnHako y uutaTeseil Mo>KeT BO3HUKHYTb BIIOJIHE PE30HHBIN BOIIPOC: €C/IU
CepBephl B CETH KAaK TAKOBBbIE OTCYTCTBYIOT, TO KAKUM 00pa3oM B MOZOOHOM
cucTeMe XpaHATCd o0Iue JaHHble, KAK OHU PACIIPOCTPAHSIIOTCS [0 CETH U Ka-
KUM 00pa3oM OHH 3aLIHUIIEHbI OT HECAHKIIMOHUPOBAHHOIO JOCTYIIA UM MO-
muduranmu? A Takke KakuM 00paszoM MogoOHbIe CUCTEMBI 00CTY>KUBAIOTCS
1 pa3BUBAIOTCS, €CJIM BCe YYACTHHUKU CEeTH UMEIOT paBHbIe npaBa’ TexHomorus
6710KYeiiH obecrieunBaeT pelreHre OONbIIMHCTBA U3 3TUX BOIIPOCOB. JlaHHbIE
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PEeIUTHITUPYIOTCS (KOMMUPYIOTCST) MEXKAY BCEMHU Y37IaMH CUCTEMBL. 3aIIUTY OT U3-
MEHEHWH WX OT HECAHKITMOHUPOBAHHOTO JOCTYIIA K JAaHHBIM 00eCIIeunBaoT
MaTeMaTH4YeCKre aJifOpUTMbl aCUMMETPUYHOI Kpunrorpadbuu. Bes cucrema
byHKIMOHMpYeT Ha Oa3e 3aJaHHOro HabOPa IPABUJIL, C KOTOPHIMHU COIJIAIIAIOTCS
BCE YYACTHUKHU CUCTEMBL B ciiyuae et He06X0AUMO BHECTH 3HAUNMBIE U3Me-
HEeHMS, pellleHre IPUHUMAETCS OOIIUM rOJI0COBAHUEM YUACTHUKOB CHCTEMBIL.
Cremyer OTMETUTD, UTO aIMUHUCTPHUPOBAHME JeleHTPAaIN30BaHHbIX CICTEM
Ha IOPSIOK CJIOKHEE, YeM LIeHTpan30BaHHbIX. Ho 9TO cTOMT paccMaTpuBath
KaK IUIaTy 3a Te IPEeUMYIIeCTBa, KOTOphIe JaeT AelleHTpanusanus. Ha Texyriuit
MOMEHT peIlleHbl aJIeKO He BCe Mpo0IeMbl, KOTOPblE MOTYT BO3HUKHYTH IIPH
yIIpaBJIeHUH JelleHTpaIu30BaHHbBIMU CUCTeMaMHu. U MBI ellle HEOTHOKPATHO
BEPHEMCS K 0OCYKIEHUIO 3TOM IIp0oOIeMaTUKH B ITOCIEAYIONIUX [TIaBaX.

XELWWWUPOBAHUE UHOOPMALUU

WHCTpYMEHT XeIlIMPOBAHUS JAHHbBIX SIBISIETCS BAXKHOM 1 HEOTheMJIEMOIT YaCThIO
TeXHOJIOTHHU OJIOKYElH. XeIMpOBaHUE UCIIOIb3YeTCH I CO3aHus afpeCaliuu
B GJI0KYelH-crucTeMax, A1 GOpMUPOBAHUS IUPPOBOL 3JIEKTPOHHOM MOAMUCH
COOOIIIEHMIT, 8 TAKIKE /IS OOBIYM KPUIITOMOHET (TaK Ha3bIBAEMOTO «MAHIHIa»)
B HEKOTOPBIX OJIOKYENH-TIPOEKTaX, 6a3UPYIOLIUXCS Ha IPUHIUIIE «T0KA3aTe b
cTBa paboTh. [Ipesk/e YeM pacCMaTPUBATD BHIIIEYIIOMSIHYTHIE JIEMEHThI OJIOK-
YelH-CUCTEM, HaM IIOTpedyeTcsa pazoOpaThCs C TEM, UTO JKe BCe-TAKU TAKOE Xe-
[IMPOBAHKE JAHHBIX U HA OCHOBE KaKUX IIPUHIIMIIOB Ta IpoLeaypa paboTaer.

Haunem c onpeaenenus. XemnupoBaHue — 3TO METOJ, Ipeo0pa3oBaHus Ha-
6opa JaHHbIX IIPOU3BOJILHOTO Pa3Mepa B CTAaHJaPTU3UPOBAHHYIO CTPOKY GHUK-
CHUPOBAHHOM [IJIMHBI TP IIOMOIIU CIIEIUAIbHOrO aJropuTMa. To eCTh eCiiu B3SITh
KaKO-TO Ha0OP JaHHBIX, HAIIPUMEP, BECh TEKCT 3TOM KHUTH, TO MOKHO CO3/1aTh
ero nudpoBoOi OTIEYaTOK AJHUHOM, CKaXKeM, AeCsITh CUMBOJIOB. [Ipy1 9TOM MBI
JIOJDKHBI OIPENEe/IUTh TOUYHBIN aJITOPUTM MTPeoOpa3oBaHus BXOMHBIX JAHHBIX
U KCIIOJIb30BATh ero 0e3 u3MeHeHUs A/ MI0OBIX APYTUX JAaHHBIX IPOU3BOJIb-
HOTO pasMepa, Iojy4ast Ha BbIXOJe CTAHIAPTHYIO CTPOKY B IECSITh CUMBOJIOB.
E1ie roBOpST, YTO B TAKOM CJIy4ae UCIIOIb3YeTCs «IeTepMUHUPOBAHHBIIN aJIro-
PUTM», TIOTOMY YTO OH BCETJa BbIAET IpeaoIpee/leHHbIN pe3ynbraT. @akTu-
YECKH II0JIyYaeMblil pe3yIbTaT AOJDKEH CTaTh YHUKAJIbHBIM OTOOpaskeHHeM
npeoOpa3yeMbIX BXOIAHBIX AAHHBIX. JIJI 3TOrO MbI JOJIKHBI CO3/1aTh TAKOM al-
FOPUTM IIPeoOpa3oBaHus, KOTOPbINM HU IPU KAKUX 0OCTOSTENBCTBAX HE TOITYCTUT
II0JIyYeHUs OJMHAKOBOTO Pe3y/IbTaTa Ipeo0pa3oBaHms I PA3HbIX BXOMSIIMX
HabopoB gaHHbIX. TO €CTh He CO3[aCT TaK Ha3bIBAEMBIX «KOJUIU3HUy. [Ipu 3TOM
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Mareiiiee u3MeHeHre BO BXOAHBIX JaHHBIX, JaKe U3MeHeHHe OMHOro Ux OuTa,
JIOJDKHO BUJIOU3MEHSITh Pe3y/IbTUPYIOIIU Xelll Ha BBIXOJe 10 Hey3HaBaeMOCTH.
Bor mpumMep pabOThI OAHOTO M3 CAMBIX IPOCTHIX AJTOPUTMOB XEIIMPOBAHUS
(SHA-1), rae mpooOpasaMu Xelllei aBISi0TCA ABa BApUAHTA HANMCAHNS aHIJIHH-
CKOTO CJIOBA «IEeleHTPaIU3aIl1sI», IPU 3TOM BO BTOPOM CJIOBE U3MEHEHa BCero
JIUIID OfHA OyKBa:

Decentralization Offefb933ed06a04bS9dd172c8ee73f59ac7fc3d

Decentralisation 104063aa1f6c0c1610fa15455a6e43c73484dda32

Kax BUIHO U3 IOy YEeHHBIX PE3YJIbTATOB, BTOPOH Xelll He UMeeT HUUero 00-
IIIETO C IIEPBBIM, XOTs Pa3HUIlA B UCXOMHBIX MPo0Opa3ax MUHUMaJbHA. UUTaTeb,
BEPOSITHO, 3a1aCTCSI BOIIPOCOM: a 3a4eM BOOOII[e 3TO BCe HY>KHO? Ha caMoM feste
XelIMpoBaHUe — 9TO UCKIIOUUTENBHO MojIe3Has QYHKIMS, KOTOpast TOBOJIBHO
IIUPOKO IIPUMEHSETCS B KOMIIBIOTEPHBIX TEXHOJIOTUSX.

[IpeacraBuM cebe CUTYALIUIO, YTO HaM HeOOXOAMMO [TepeaTh 10 KaHaIaM
CBSI3U 3HAUUTEJIbHBIN 00beM JAaHHBIX, B KOTOPHIX [IPU Iepeaye Mo TeM WiId
WHBIM IPUYMHAM MOTYT BO3HHUKATh [IOMeXU U UCKaKeHUs. Kak HaM ITpOBEPUTH,
JOIIUTA JIU A0 KOHEYHOTO IIOJIyJaTessl MaHHble B UCXOmHOM Bume? [loka Mbl
He CPaBHMM KaKbI OUT UCXOAHOM HHGOPMALIUH C ITOTYUYEHHBIM, MBI HE CMO-
SKEM C YBEPEHHOCTBbIO CKa3aTb, UTO Iepefayda JAaHHBIX Ipouuia 6e3 ommboK.
A 4TO, ec/iu 10 MyTHU C/IeIOBAHUS B JaHHBbIE BMEIIAJICSI KTO-TO [OCTOPOHHUI
Y HaMEpeHHO UCKa3u1 uHpopMarui? A Kak ObITh, ecii 00beM UHGOpMAaLUU
usMepsercs rurabaiiramu? [Ipolecc cpaBHEHHS ABYX OTPOMHBIX UHGOPMALIU-
OHHBIX OJIOKOB MOXKET 3aHATh 3HAUUTEIbHOE BpeMs. He mpoiiie i K epeaasa-
eMoMY 6JIOKY JAaHHBIX IPUIOKUTh KOPOTKUI YHUKAIBHBIHN «IIUPPOBOL OTIIEYa-
TOK», CO3JIaHHBIIT Ha 6a3e 00Ien3BeCTHOrO a/ITOPUTMA Xelrposauus? Torma mpu
[TOJTyYeHUH Mbl MOYKEM eIlle pa3 3aIlyCTUTh 3TOT K€ CAMBbII aJITOPUTM, ITOJIaB MY
Ha BXOJ] IOJTyY€eHHbIe TaHHbIEe, U 3aTeM IIPOCTO CPAaBHUTH Pe3Y/IbTUPYIOIIUE Xl
C TeM, KOTOPBIH ObUI IIPUJIOXKEH K IIepelaBaeMbIM JaHHBIM. EC/IM OHM B TOUHOCTH
COBIIAAYT, 3HAUMUT, Ilepeaua Mmpolia 6e3 HCKaKeHU!, U Mbl IMeeM Ha pyKax
J@aHHbIE, IIOJIHOCTHIO AHATOTMYHbIE UCXOAHBIM. TaKuM 06pa3oM MbI IIpOBEpsIeM
LIEJIOCTHOCTh NaHHBIX. [IOMy/IIpHBIM BapUAaHTOM HCIIOJB30BAHUS AJITOPUTMA
IOAOOHOI MPOBEPKU ABJSETCA MONyUeHHe 3HAUEHUS TAK HA3bIBAeMOI «KOH-
TPOJIbHOM CYMMBI», PACYET KOTOPOH 0a3upyeTcs Ha aJrOpUTMeE XeIINPOBAHUS
BXOJHOrO 0JIOKA JAHHBIX.

Paccyskznast JIoruueCcKy, MbI IIPUXOUM K IIOHUMAaHUIO, UTO COBEPIIIEHHO He-
BO3MOKHO IIpeoOpa3oBaTh OOJBIION OJIOK JAHHBIX B UCKIIIOUUTEIbHO MaJIbiil 6e3
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oTepb UCXOAHOM uHpopmaluu. 1 370 AEHCTBUTEIBHO TAK. AJITOPUTM XeIllu-
POBaHUS MPECTaBIAeT COO0M OMHOCTOPOHHIOK MATEMAaTUUECKYIO QYHKIIHIO,
pe3y/IbTaT AeHCTBUA KOTOPOIi IPAKTUYECKH HEBO3MOKHO 00PaTUTh B UCXOMHBIE
JaHHbIE 10 peobpasoBanus. To eCTh BBIYMCIUTENIBHO U3 Xellla YPE3BhIUAHO
WIOXKHO IOJIYYUTD ero npoobpas. TeopeTuyecku 3TO BO3MOXKHO OCYIIECTBUTD
TOJIbKO IIOCJIE0BATEIbHBIM [IepebOpOM BApUAHTOB — IIPU IIOMOIIY TaK HA3bI-
BaeMoro Mertofia «rpy6oil CHIbI». ITOT MeTon 6as3upyercs Ha MPUHIIMIIE «3a-
wudpyit ¥ CpaBHU»: HEKKE IIpe/oiaraeMble HCXOHbIE JaHHbIE XEIIUPYIOTCS
U CPaBHUBAIOTCS C UMeIoMMUMCs xelieM. Eciy 9Tu ABa xellia He COBIAJIH, 3HAUUT,
JAHHBII IIPeAIIoIaraeMblii Ipoodpas HaM He IOAXOMUT. MeHsIeM ero U XeIm-
pyeM CHOBA — U TaK jajiee 10 OeCKOHEUHOCTH, I0KA XeIllK BAPYT HEOXKUAAHHO
He coBIaAyT. TOSbKO TOra Mbl MOYKEM FOBOPHTH O TOM, UTO MBI «paciiudpoBaIn
Xelll», HO KOJIMYECTBO BAPUAHTOB, KOTOPOE HaM He0OX0AUMO IepedpaTh, YTOObI
J0OUTHCA TAKOTO Pe3yJIbTaTa, u3Mepsercs, 6e3 peyBeaIuueHns, aCTPOHOMUYe-
CKUMU BeJTUUUHAMMU.

JlaHHBIN MeTOH, KCTaTH, IINPOKO UCIIOIb3YeTCs IJIs1 3alUThl XPaHUMBIX
CeKpeTHBIX ITaposieil Ha pa3JIUYHBbIX cepBepax. PagMerriaTs naposu mojib30Ba-
Tesiell Ha UHTepHEeT-CepBepax B OTKPHITOM BHJIE SIBHO HeOE30MacHO — UX MO-
I'yT IIOXUTUTD 3JI0YMBIIIUIEHHUKU U 3aTeM IONbITAThCS HAHECTH CUCTEME U ee
YYaCTHUKAM MaTepUasIbHbIN yiep6. Ho ecu maposiu XpaHsITCs He B OTKPHITOM
BHJIE, 4 B BUJIE Xelllelt, TO 33/1aua HeCAHKIIMOHUPOBAHHOTO JOCTYNa 3HAYUTEIbHO
ycnoskHsercs. Ecu naposib BBOOUT ero Biiajiesiell, TO CUCTeMa XelInpyeT [1aposib
U CpPaBHUBAET C XpAaHUMBbIM XellleM ITapoJis JIJIs JaHHOTO Ioab3oBaTens. Eciu onu
COBIIaJIN, 3HAYUT, [1apPOJIb BBeIeH BEPHBI, U CCTeMa OTKPBIBAEeT [10Ib30BATEII0
nocrymn. Ecnu xeru He COBIAIAIOT — MapOJIb HEMIPaBUIbHBIN. A HaJIU4YMe Y 3710-
YMBILJIEHHHUKA YKPaJeHHOro Xellla IapoJjs 3ajady eMy OTHIOAb He YIIPOIIaer,
[TOCKOJIbKY €My HeOOXOAMMO BOCCTAHOBUTD UCXOAHBIN MMap0jb METOLOM MAac-
mTabHOro rnepebopa BAprUaHToOB. [IOHATHO, YTO YeM JIJIMHHEE UCXOMHBII [1apOJib,
TeM 60JIbIIe MAKCUMAJIbHO BO3MOXKHBIX BAPUAHTOB ero nepebopa. [losTomy mis
IIOJIyYEHUS UCXOIHOTO MAaposisd HE0OXOMUMO 3a/1€HCTBOBATh UCKIIOUUTEIbHbIE
BBIUHCJIATEIbHbIE MOILIHOCTH, YTO B KOHEYHOM UTOre OTpakaercs Ha oOImert
CTOMMOCTH aTaKu, KOTOPas MOKeT 0OOMTUCH JOPOKe, UeM BO3MOXKHAS MaTe-
pHabHas BBIrOJa OT IoAO0pa KOHKPETHOTO IapOJIsL.

Ellle ofyMH TOMyISpHBIN CIIOCOO MCIIOMB30BAHUS AJITOPUTMOB XEIIUPO-
BAHUS IIPUMEHSEeTCS B TaK HAa3bIBAEMBIX TOPPEHT-TpeKepax. TOppeHThl — 3TO
TexHOoJIorusa oOMeHa ¢aitylaMu, KaK IIPpaBuIo, MEIUIMHOTO Xapakrepa (B moaa-
BJISAIOIIEM OOJBIIMHCTBE — BUeo). CaMa TeXHOJIOTUS UMeeT THOPUAHYIO MO-
JleJ1b, KOT/Ia TOPPeHT-baiiibl, CofepsKallye TEXHHUEeCKY0 nHpOopMaLuio, pac-
MIPOCTPAHSIIOTCS IIEHTPAIN30BaHHO Uepes3 ClielfiaabHble TOPPEeHT-TPeKUHIOBbIe
rioprassl. [Ipy 3TOM HEoCpeACTBEHHbIN 0OMEeH OCHOBHBIMU (GaiilaMH IIPOKC-
XOMUT JelleHTPaTNu30BaHHO, Uepe3 OPraHU3alfIo IPSIMOTr0 COeTUHEHM S MeXKTY
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«CUfiepaMu» — TeMH, KTO oTaaer Qaiijbl, U «IMyepaMu» — TEMH, KTO UX IIOJy-
uaer. B cusy oObeMa repeaBaeMoii 1o CeTH UHTepHeT nHdpopmarmu (a UHbIE
Bumeodaiisl MOTyT UMeTh 00beM, U3MepPseMbIll rurabaiiTaMu) UX mepegada
ocyiecTsisiercsa ¢pparmeHTamMu. 3a7ja4a IPUHUMAIOIIEN CTOPOHBI — CBA3ATHCS
C Pa3IMYHBIMU OTIIPABUTEIAMHA GPArMeHTOB OJHOrO U TOro ke ¢atia 1 moy-
YUTH HA CBOE YCTPOMCTBO BCE €r0 YaCTH.

Koneunas 11e716 — coOpaTh B IPAaBUIBHOM IIOPSAKE U3 3TUX KYCOUKOB MCXOJI-
HbIi (aii1 607bII0ro 00bEMa TAK, YUTOOBI IEJIOCTHOCTD BCEX JAHHBIX He IIOCTPa-
Jaja ¥ MeIUMHBIN IPOUrPhIBATEb He BbIAJ OLIMOKY IIPH MIONBITKE 3aIlyCTUTh
daitn maa mpocmoTpa. OfHA U3 OCHOBHBIX MIPOIEAYP AAHHON TEXHOJIOTUU —
[IOCTOSIHHOE CpaBHEHHE 3HAYUTENbHBIX OJIOKOB AAHHBIX C LIE€bI0 KOHTPOJISI
UX IeJIOCTHOCTU U IPABUIBHOM HAeHTUGHUKANUU UX PpparMeHTOB. BOT 31ech
Ha [IOMOIIb U MPUXOAUT QYHKIIMOHAJ XEIIUPOBAHK. IMEHHO [0 XemaM Kak
uesbix Gaios, Tak U ux PparMeHTOB OCYINEeCTBISeTCsS HAeHTUHUKAIUS CO-
OTBeTCTBUA OJIOKOB JAaHHBIX UMEHHO TeM, KOTOpble ObUIH 3ampoiieHsl. U ecau
BCE XelIlly COBITAJIal0T, 3HAUUT, B UTOTE MbI FAPAHTHPOBAHHO «CKJIEUM» HY KHBII
HaM ¢aii1 6e3 omuOoK. [I03TOMY UMEHHO TEXHOJIOIHS XEIIMPOBAHMUS II03BOJISIET
OBICTPO U HAZEKHO CPAaBHUBATDH PA3jIMUHble OJIOKYU JAHHBIX ¥ rapaHTUPOBATh
UX 11eJIOCTHOCTb IIPH Ilepeaye.

Hakomsel1, TEXHOIOTMA XeIUPOBAHKSI AKTUBHO UCIIOJIB3YeTCS IS YCKOPEHHUSI
[IOMCKA JaHHBIX. [l 3Toro GOpMHUPYIOTCS TaK HA3bIBAEMBIE «XEIll-TAOIHUIIbI»,
KOTOpBIE COIEPKAT XeIlM PasJIMYHbIX UHPOPMALUOHHBIX 610K0B. X copTu-
PYIOT B OIpeeIeHHOM MOPSAKe, YTOOBI IIPY OCYIIECTBIEHUN [TOMCKA MOXKHO
ObL10 OBICTPO HANTH JaHHBIE [T0 UX XelllaM, 00paIasch Cpasy B HY KHbII pasies
BMECTO MAcIITAOHOro MMOMCKA I10 Beeli Hase.

Termepsb pacCCMOTPUM BOIIPOC, KAKKME MAaTEMaTUUECKUE U JIOTHUECKHUE OIlepa-
LIUH KCITIOJIb3YIOTCS JJIs1 BBIYMCIIEHHMS Xellleil. AITOPUTMOB XeIIMPOBaHuUs A0CTa-
TOYHO MHOT'O — OT OTHOCHTEJILHO IIPOCTBIX /10 IOCTATOUHO 3aTEMIUBbIX. OOBIUHO
[IpYU CO3AAHUMU MATEMATUYECKOM MOJIeIU aJIrOPUTMA MPeCaeayIOTCs eI yC-
JIOKHEHUA 3a1a91 00pAaTHOrO BOCCTAHOBJIEHUS IIPO00pa3a U3 Xellla U pacIiiupe-
HUS MaKCUMaJIbHO BO3MOSKHOIO JUAIIa30Ha IOJIyYaeMbIX U3 IPooOpasa Xeler.
ITO HEOOXOIUMO JIJISI TOTO, YTOOBI BEPOSTHOCTD IOSBIEHHS KOJUIU3HIA, TO €CTh
[IOJIyYeHM OJUHAKOBBIX Xellleld U3 ABYX PasMuYHbIX IP0o0Opa30oB, COCTABUIA
HCKJIIOUUTETFHO MAJIYIO BETUUYHHY. [IOHATHO, YTO C YBETHUEHHUEM Pa3PSIIHOCTH
(pa3mepa) xelira BEpOSTHOCTD HOSBICHUS KOJIM3UI 3KCIIOHEHIIMAIBHO YMEHb-
mraerca. OHAKO B pAzie CIy4YaeB TpeOyeTcs pelnThb 3a1auy IS Xeleil OTHOCHU-
TeJIbHO HeOOJBIIUX Pa3MepOB, IIOCKOIbKY 3TO BJAUSET HA COBOKYIIHBIN 06beM
XpaHuMO HHGOPMAIIUHU U, KaK CJIEACTBHE, HA CTOUMOCTh 3TOTO XPAHEHUSL.

B xauecTBe mpuMepa pabOThl aJrOPUTMOB XeIIMPOBAHUS IPUBENEM He-
CKOJIbKO Haubojiee IMOIYJSAPHBIX IPOIEAYp, B TOM UYUCIE U TeX, KOTOpbIe
UCIOJb3YIOTCS B PA3IUYHBIX IIPOEKTAX, OasUPYIOMUXCS HA TEeXHOJIOTHUU
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