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BBeaenue

B Hamu AHU  TPOUCXOIMT  MaciitabaHas
uudpoBu3anus BCEX OTpaciieil MPOMBIIUICHHOCTH.
DOTO CBs3aHO C  BO3HUKHOBEHHUEM  YCTBEPTOU
MPOMBIIIJICHHOW  peBONIOIMH. Ee  jBurareneMm
SIBIISICTCS. PA3BUTHC ITUPPOBBIX, OCCIPOBOIHBIX H
HAHO-TEXHOJIOTHH. OnpHoit w3 Baxkuedmux |IT-
TexHOJoTHH WHAycTpuu 4.0 SBISETCS TEXHOJOTHS
omokueitH. C pa3BUTHEM 3TOW TEXHOJIOTHU CTaJlo
BO3MOJKHBIM MOSIBJICHUE KPUMITOBAIIOTHI.

Texnosoruu Unaycrpun 4.0.

Tepmun Uanyctpust 4.0 (Industry 4.0) otpakaet
MPOU3BOIUTENBHBIC CHIIBI YETBEPTOH ITPOMBIIUICHHON
PEBOITIOINH, CBA3aHHOM ¢ IudpoBU3annei, Koropas B
21-M Beke SIBISICTCS JIOTHYECKUM IPOJOJKEHUEM
NpeABIIYIINX TPOMBIIIIEHHBIX PEBOJIIONHN — IIEPBOM
(mapoBble  MamuHBL, KOHel 18 B.), BTOpoH
(3nexTpUUecKne MalluHbL, KOHell 19 B.) W Tperbeit
(poboTtuzanus, BTopas nojgosuna 20 B.).

Pa3BuTie COBpEMEHHOM IIPOMBILUIEHHOCTH Ha
ocHoBe Muayctpun 4.0 OCHOBAaHO Ha TpeX OCHOBHBIX
(mmdpoBbie, OecHpOBOAHBIC CETEBHIE W HAHO-
pa3MepHbIe MIPOMU3BO/ICTBEHHBIC) u JICBSITH
(yHIaMEHTATBHBIX TEXHOJOTHsX [1]:

e  aJanTUBHAS poboToTEXHMKA! codeTaHue
MHKPOIIPOLIECCOPOB (B TOM qucIe
CyOMOJIEKYISAPHBIX pa3MepoB) u
MH(OPMALIMOHHBIX TEXHOJIOTUH UCKYCCTBEHHOTO
UHTEJUIeKTa. POOOTBI  HOBOTO  TOKOJICHUS
JOIKHBI  OBITH  CHOCOOHBI ~ CaMOCTOSITENIBHO
pacro3HaBaTh OKPYXKAlOIMi MHP U MPOBOJHUTH
BBIYHCIICHHS, B3aMMOJICHCTBYS HE C YEJIOBEKOM,
a Jpyr C JApYroM, YTO IIO3BOJISIET CO3/aTh
MPOU3BOJICTBEHHBIE CHCTEMBI c
CaMOCTOSATEIBHBIM yIIpaBIICHUEM,
MPOEKTHPOBAHUEM, IPOU3BOJICTBOM U COOPKOIL;

e BCTpaWBaeMble CHCTEMBI (kuOepuzndeckas
HHPPACTPYKTYpa, CPS)) - croco6
JIeLIEHTPAIM3aI[1H YIIPABJICHUS IIPOU3BOJICTBOM C
LEJbI0 Mepelaun KOHTPOJIS HaJl MPOIIECCaMu OT

YelnoBeKa (omepatopa) K poboTtam
(MCTIOTHUTEISIM). 3t0 MOJpa3yMeBaeT
COC/IMHEHUE BCEX MAlIMH W MEXaHW3MOB B
BBIYUCITUTEIHHEBIC cerwy, BKJIFOYAIOIIHe

KOMMyHUKaTuBHbIEe («HTEpHET Bewei», [oT) u
(usmyeckre (IaTINKN) YCTPOHCTBA,

®  QIINTHBHOE NPOU3BOJCTBO — HaOOp HOBBIX
TEXHUYECKUX CPEJCTB, KOTOPBIE IPOU3BOASAT
TpeXMEpHBIE OOBEKTHI HEMOCPEACTBEHHO U3
UPPOBBIX MOJEIEH C TOMOIIBIO aJAUTHBHOTO
mporiecca, B YacTHOCTH, ITyTeM XpaHEHHWS U
COEIMHEHHUS NPOAYKTOB C COOTBETCTBYIOIIMMU

MONMMepaMu, KEpaMHKOM WIM  MeTaulaMH
(cuctemsl aBTOMATHU3MPOBAHHOTO
npoextupoBanust CAIIP, 3D nedaTs);

e o0yauHBle TEXHOJIOTMM — paclpe/eeHHbIe
MEXAy  OOJBLIIMM  YUCIOM  KOMIIBIOTEPOB
«o0avyHbIC) BBIYHCIICHUS, obnavHoe
NPOM3BOJCTBO  (JOCTYm K  MAallMHaM |
000pyIOBaHUIO B pa3HBIX CTPaHaX M rOPOaxX «I1o
TpeOOBaHUIO») U 00JaYHOE NPOEKTHPOBAHUE
(coBMecTHas paspaboTka Mojeneld W deprexen
MHOTUMH  HPOEKTHPOBIIMKAMH B  PEXHME
peanbHOTO BPEMEHH);

e TtexHonorun Bupryammsanuu (Virtual Reality —
VR) u pomonneHHO# peampHOCTH (Augmented
Reality - AR) - HHTErpanus
KOMITBIOTEPU3UPOBAHHOTO OTPAXKEHUSI PEaIbHOM
cpeAbl C JONOJIHUTENBHOH HH(pOpMauen ¢
LEJIbI0 000TalleHHs YeJI0BEUECKOT0 BOCIIPHUSTHS
peaJbHOCTH  JIONIOJHEHHBIMH OOBEKTaMHU U
aneMeHTamMH. Jlnsi  3TOro  CyHIeCTBYIOIHUE
npmwioxeHus VR n AR cBs3pIBatoT rpaduieckne
uHTEP(EHCHI ¢ IPeCTaBICHUEM MTOIb30BATENS O
Pa3IMYHBIX aCHEKTaX €r0 OKPYKEHHS;

®  CHMYJSIIMOHHOE MOJEIHPOBAaHWE — HHCTPYMEHT
JUISL aHAJIN3a M BCECTOPOHHETO Y4eTa U3MECHEHHI
B pe3yNbTaTe NPOTEKAHUS PA3IMIHBIX IPOLIECCOB
B pealbHOW JKU3HM, W HX BHEIpEHHE B
MPOEKTUPYEMbIE CUCTEMBI B PEKUME PEasbHOTO
BPEMEHHU B BUJIE TOUHON MOJIEIH;

®  JCKYCCTBEHHBII MHTEJUIEKT — MAIIMHHBIN aHAJIN3
Oonpiinx o0beMOB jaHHbIX (Big Data) wu
NepeHanpaBlieHHe ero pe3yJibTaToB poOOTaM-
UCTIONIHUTENSIM (OCHOBa «YMHBIX 3aBOJIOB», B
KOTOPBIX POOOTHI CaMH MEHSIOT TapaMeTphI
JeTayieii M KOMIIOHEHTOB, OPHUCHTHPYSICh Ha
WU3MEHEHHUS B KHU3HN);

e «MHTepHer Bemel» B INPOMBIIUIEHHOCTH —
B3aUMO/ICHICTBUE MaIllMH HA OCHOBE BCTPauBaHUU
MHTEJUIEKTYaIbHBIX IATYMKOB B peajibHbIE CPEbI
Y NPOLIECCHI, OMMPAIOIIEECs Ha BHIUNCIUTENIbHbIC

ceTy;
o MO6I/IJ'H>HBIG TEXHOJIOTHUHU — COCIMHCHUEC
PpAa3IUYHBIX YCTPOUCTB Ha OCHOBE
0OecrpoBOIHOTO  MHTEPHETA, JOCTYIIHOTO B

OOJILIIMHCTBE MECT Ha ILIAHETE.

Ilonsitne 010K4eiiHa

OOme#t  mnarpopMoil AL IIPOHUKHOBEHHMS
Wunyctpun 4.0 B 5KOHOMHUKY M (pUHAHCHI SIBIISETCS
TexHoyorus OnokueitHa. Ilo cBoel cytm Onokueitn
(block chain, «3BeHO B 1ENUW» — COBMECTHO
HCIOJIb3YEMBIH pacnpeeneHHblil peructp,
00JIeryaromuii mporecc 3aIicCH CIENOK (TpaH3aKInii)
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U OTCIICKHMBaHUS nepeMenieHus AKTHBOB
(MaTepHabHBIX — JOM, aBTOMOOHIIb, CTAHOK, CHIPbE H
p.) ¥ HeMaTepHaNbHbIX (ICHBTH, aKI[HH, OOIUTAIUH 1
Ip.) MEXAY CTapbIM M HOBBIM BIIAJICNIBIIEM B CETH (B
pacmpezieneHHoi popme, T.e. 6e3 eauHoro eHTpa) [2].

Oro pacmpeencHHas 0a3a JaHHBIX W OTKPBITHIN
peecTp, B KOTOPOM XpPaHsTCSl CBEICHHUs 00 akTHBaxX H
WX TepeMemeHusX (TpaH3akiusax) mo Peer-to-Peer
(P2P) cetn — pucyHoxk 1.
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CepBepHan ceTb P2P cetb
Puc. 1. Ctpykrypa cepBepnoii u P2P ceru.

Kaxxnass Tpanzakuusi 3aliuiieHa MOCPEICTBOM
Kpunrorpaduu, a 3aTeM BCsS HCTOPUS TPaH3aKIMA
TPYIIHUPYETCS U COXPAHSIETCS B BUJE OJIOKOB TaHHBIX.
brmoku  3amucell  KONMPYHOTCSL  HA  KaKIblH
Y4aCTBYIOUIUI KOMIBIOTEP B CETH, MOATOMY JOCTYII K
HEMY Oyzmer UMETh KayKIBIN. Bonpmmm
MPEUMYIIECTBOM OJIOKYeHHa SBISETCS TO, YTO OH
MOXKET XpaHHUTh 000N BHJ aKTHBOB, JETalHd €ro
BJIQJICHUSA, MCTOPHUIO BIAQJACHUS U PaCIOJIOKEHUS
akTHUBOB B ceTW. Kaxaplii OJIOK B OJOKYEHHE MMEET
crenyromue pasgensl: (1) manHsie; (2) mpeapIayIuii
xou1. HagexHocTh XpaHeHHS IaHHBIX B OJiokueliHe,
HeoOXomuMasl I TOSBICHHS HErOCYIapCTBEHHBIX
«CETEBBIX» JICHET — KPUIITOBAIIOT, — 00ECIICUNBACTCS
MPOBEPKOM BCEX TpaH3aKUUKA Ha JIOMYCTUMOCTh
CIEIUABHBIMY Y3JIaMU CETH — BATUAATOPAMH.

CoBpeMeHHbIE KPHIITOBATIOTHI

Kpunrosamora — 3to UaTepHET-CpeicTBO 0OMEHa,
HCTIONB3yIoMee Kpunrorpadgudeckne (GYHKIHA IS
MpOBeICHUS (PUHAHCOBBIX OTEpaIHii, HE CBI3aHHBIX C
eINHBIM TIeHTpoM (TakuM Kak LleHTpoOaHK,
BBIITY CKAIOIIUH rOCyJIapCTBEHHBIE JICHBI'HN):
JIEEHTPATN30BaHHBI XapakTep OJokuelHa aenaeT
KPUIITOBAIIIOTY HEBOCIIPUUMYUBOU K
rOCY/IapCTBEHHOMY KOHTPOJIIO U BMEIATeIbCTBY [3].

Ha ceronHs CymiecTByIOT COTHH KPUNTOBAJIIOT OT
HECKOJIBbKUX HJ'IaT(bOpM, OOJBIIMHCTBO M3 HHX —
CPEICTBO JIs CHEKYJSAIWH, aHAJIOTHYHO aKIHMsAIM Ha
(dhormOBEIX Ompkax. BmecTe ¢ TeM, CyIIeCTBYeT psin
KPHUIITOBATIOT, CTABIIMX HACTOANINMH IUIATE)KHBIMU
CpeACTBAMH C pBIHOYHBIM KypcoMm. Haubonee
paclpoOCTpaHCHHBIMH W3 HUX SBISIETCS OWUTKOWH —
mepBasi KPWIITOBANIOTAa, a TaKXKe IepBas B MHUPE
peanmu3anua OnokueitHa. CyIiecTByeT psii OHIAH-
Oompx OWUTKOITHOB, KOTOpBIE 00MEHHBAIOT
TpaJUIIMOHHBIE BaJIOTHl Ha OWUTKOWHBI. Ilocnme cemu
JIET CYILECTBOBaHHS I[eHa OUTKOMHA BBIPOCIA C HYJIS
no Oomnee 650 goml., a e€XKEIHEBHBIH 0O0BEM €ro
Tpan3akuuii npessicui1 200 ThIC.

OTtnpaBka OUTKOWHOB C OJHOTO cUeTa Ha APYToi
Has3bIBaeTcsl TpaHzakiued. OOBIYHO 3TO jAenaercs
yepe3 Kolueslek — uHTepdeiic, B KOTOPOM BBOAWTCS
uieHTuUKaTop cuera noimyyarens u cymma. [locie
OCYIIECTBIICHHSI TPaH3aKLUK, «MalHEpPBD» IMPOBEPST
ee u 100aBAT B OJIOKYEHH-PETHCTD, €CIIM OHA 3aKOHHA.

MaliHuHT — IpOLECC, € IIOMOLIBLI0 KOTOPOr0 HOBbIE
TPaH3aKIMU MPOBEPSAIOTCS U TOOABIIOTCS B Tak
Ha3piBaeMbI "OnokueiH". [lns sToro Ttpebyercs
CHeNHaTH3UPOBaHHOE O0OpyAOBaHME (KakK IIPaBHIIO,
KOMIBIOTEPl €  MOLIHBIMH  BHACOKapTaMH  —
«MaiHepbl», COCANHEHHBIC B BUPTYaIbHYIO ceTh) [4].
Korma B ceTH mNpoHCXOOMT HOBas TPaH3aKLHUA
OWTKOliHAa, OHAa TPAaHCIUPYETCS B CETH, U MaiHepHl
MPOBEPSIIOT €e, [TOCIIE Yero OHa 100aBisieTcs B OJIOK.

Hapsimy ¢ OuTKOWHOM, K KPHITOBAIIOTas
OTHOCSTCS] TAKHE BHEIPEHUsI TEXHOJIOTUHU OJIOKYeHHa,
kak Ethereum - mmardopma Gmok4eiiH ¢ OTKPBHITHIM
HUCXOIHBIM KOIAOM, II0O3BOJIAIOIIAA pa3pa6aTI)IBaTI) u
Pa3BepPTHIBATh Pa3lIMYHbIC KPUIITOBAIIOTHI, KOIICIBKH
u 11p., Ripple, y koToporo, B OTIHYHE OT NPEIBIIYILIIX,
MalHHMHIa HeT, TaK KaK BCE MOHETHI (TOKCHBI) YKe
NPEIBAPUTEIHEHO BBITYIICHE! (II09TOMY MHOTHE OaHKH
npucoequHWINCE K cetu Ripple), Litecoin (BTopoit
nocje OUTKOIHA MO PacIPOCTPAaHEHHOCTH).

3akuai0uyeHue

Takum  00pa3oM, OJHOW U3  BAKHEHUIIMX
TEXHOJIOTUH 4eTBEPHOM IIPOMBIIIUICHHON PEBOJIIOLUY,
Ha psany ¢ VIckycCTBEHHBIM HHTENEKTOM, HTepHeTOM
Bemei, 3D mewarpro W Ap. SABISETCS TEXHOJOTHSA
6nokueiiH. OHa Mo3BosAeT H30eTaTh MOCPEAHUIECKIE
yCIyr# (PMHAHCOBBIX HHCTUTYTOB, TaK KaK TPaH3aKIIUH
MPOUCXOJAT HEMOCPEACTBCHHO B IIENOYKE OJOKOB,
MOBBIIIAET MPO3pavHOCTh. Llermouky OIOKOB MOXKHO
paccMarpuBaTh Kak BCEMHPHYIO OyXrajlTepcKyro
KHUTY. BriepBble TexHOnOrHs OJOKYEHH Haljga CBOE
IIPUMEHEHUE NIPU CO3JaHUM IIEPBOM KPUITOBAIIIOTHI —
OuTkoitHa. B Hamm AHM pasTUYHBIE KPUIITOBAIIOTHI
HCIOJIB3YIOT B KAUECTBE IUIATEXKHBIX CPEACTB U JUIA
CIEKYJISILIUU.
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