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OTa KHuWra Oymer nonesHa Tem, KTO WHTepe-
CyeTcs UCTOpUEen TexHONormy OroKYerH, TewM,
KTO XOYeT y3HaTb, Kak W TAe 3Ta TEeXHOnorus
MOXET ObITb MPUMEHUMA W, HAKOHeL, TeM, KTO
Xaxaer pa3obpaTbcsi B TOM, Kak Onok4emH Wu
KPUMNTOBANIOThl YyXKe CerofHs MeHslT dopmat
YenoBeYeCckMX B3aMMOOTHOLLEHUI, a TakXe Ka-
KMe MepcrnekTVBbl OHW OTKPbLIBAIOT Mepef, 4eno-
BEYECTBOM.

Kak aBTOp, A CTpemsioCb He TONbKO AoHe-
CT OO0 CBOWX 4YuTaTenen Motok MHMbopMaLmu,
HO M Hay4MTb BaC MOJNb30BaTbCA TEMU [OOCTU-
KEHWAMM, KOTOpble HeCyT HaM AeLeHTpanv3o-
BaHHble TEXHONOrMM. BO3MOXHO VMeHHO 6na-
rogaps 3TOM KHWre, OOporve 4utatenu, y Bac
3aropATCs rnasa Tak e, Kak 3TO MPOM3O0LLO
CO MHOW HecKonbKO NEeT Ha3af, U Bbl 3axoTuTe
CBSI3aTb CBOIO XM3Hb C [eLeHTPanM30BaHHbIMU
TEXHONOMNSAMMU.

Ha4varo







DTO BCTynuUTeNbHas 4acTb, B KOTOPOU Mbl
MO3HAaKOMWUMCH C UHAOYCTpUEn [eLeHTpann3o-
BaHHbIX (DVMHAHCOB U y3HaeM, MO4Yemy, Ha MOu
B3rMsA4, 3TO HanpaBneHue saBnseTcs Hauvbonee
NepCneKkTVBHbIM Ha CEroAHALWHUA OeHb.

YeTBepTas npoMbiLLIeHHas! peBoJIIoLUS

Mbl xuBem B yamsutenbHoe Bpemsa! Hawm
MOBE3/10 OKa3aTbCA B CaMOM Ha4ane o4epep-
HOV MNPOMBILIIEHHOM PEBOMIOLMU 1N CODCTBEH-
HbIMW rnas3amMy nuuespetb Te rpaHOMO3Hble
M3MEHEHWS, KoTopble OyAyT MPOMCXOAUTL B Ca-
MbIX Pa3HbIX acrnekTax Halen >XM3Hu!

Euwle coBcem HepaBHO, Ha pybexe XVIII-
XIX BekoB, 4yenoBeyecTBO MNpeAacraBnfano
cobom B OCHOBHOM arpapHoe o0LeCTBO C




HW3KNM YPOBHEM TPaMOTHOCTM, HW3KOW MPOV3BOAMU-
TENIbHOCTbIO TPyda W HWU3KMM YPOBHEM XW3HU. HO
N300peTeHMe MapOBOro ABuraTens MO3BOMUIO Mexa-
HW3MPOBaTb MPOW3BOACTBO U MOACTErHyTb 0OOLLECTBO
K mepexofdy Ha HOBbIV YpPOBEHb. IJTOT Mepumof Hasbl-
BalOT MepBOU MPOMbDILLIIEHHON peBonounen. Tor-
[a MosiBNeHe 1 BHeOpeHVe HOBbIX TeXHOMOrMn no-
BNMANO He TOMbKO Ha CaMX MPOLEeCChl MPOU3BOACTBA.
M3mMeHeHMsiM, TaKk WNM MHavye, NOABEPrNUChb MNpak-
TU4yeckm BcCe 00nacTu XM3HW, obecneymB oOLLECTBY
mepexon, OT arpapHoOro COCTOAHUA K WHAYCTPUanbHO-
My. Pe3ko Bblpocna HeobxogMMocTb B 0DOpa3oBaHWM,
noan crtanu nepebupaTtbCs B ropofa, Hayancs pocT
MPOMBbILINEHHOCTM, — BCMeA 3a HUM CTan pacty U
YPOBEHb XKM3HMU.

A coBcemM ckopo, BO BTOpou nonoBuHe XIX Beka,
npousolna BTOopas MNpPOMbILUIIEHHAsA peBonouus,
KOorga pa3BUTME HayKu, OTKPbITWE 3MeKTpUYecTBa U

1. I'lepBast TPOMBIIIACHHAST PEBOAIOLIAS
2. Bropast mpOMBIIIACHHAST PEBOAIOLVAS
3. OTKpBITHE ACKTPUIECTBA



MOABMIEHNE HOBbIX TEXHOMOIMM MO3BONUMIO Bbl-
BECTV MPOM3BOACTBO Ha HOBbIVM YPOBEHb, cChe-
NnaB ero MacCoBbIM. 3TO MNpPWBENO K [falb-
Herlwemy pa3BuUTUIO, pocTy ypbaHM3auum wn
MOBbILLEHWIO YPOBHA >XU3HU.

Tpetba (NN, Kak eule ee Ha3biBaloT, LUP-
poBasl) peBoflOLUA Ha4valacb B cepefuHe
XX Beka W NpoAofixXaetrcd no ceu feHb. Ee
OCHOBHbIMW ABUXYLLUMW CUNaMn  CTanu Un30-
OpeTeHmne TPaH3UCTOPOB M MUKPOMPOLLECCOPOB,
M LWMPOKOE pacrnpoCTpaHeHre BbI4YNCTINTENb-
HOW TexXHWKW, npexpnae BCero — mnepcoHalb-
HbIX KOMMbIOTEPOB, a TakXe pa3suTre WHTep-
HeTa M MaccoBOe MNpUMEeHeHUe MepCcoHanbHbIX
NopTaTUBHbIX YCTPOUCTB. OCHOBa TpeTbewn Mpo-
MbILUNIEHHOM PEBOMIOLNN — WNHPOPMALMOHHbIe
TEXHOMOrMM, MO3BONVBLUME aBTOMAaTM3MPOBATL
NPOU3BOACTBO.




Tperps

ITPOMBIITIACHHAST
peBoaronyi

Mpy 3TOM Kax[as peBosioLMs CONPOBOXAanach
Pe3KMM YyBenn4eHeM MPOU3BOAUTENBHOCTM TPyaa,
pocToM ypbaHM3aLmMmM, ObICTPbIM 3KOHOMUYECKMM PO-
CcToM (XOTd [0 3TOro 3KOHOMUYEeCKMIA pocT Obin 3a-
MeTeH NMLb B MacluTabax CTONeTU) U MOBbILIEHW-
eM XM3HEHHOro YpoBHA HaceneHusa. Bce BmecTe 310

NPUBOOMNO K CyLIECTBEHHbIM M3MEHEeHMsM BO BCEX
acrnekTax XW3HW obLLecTBa.

CerofHa Mbl CTOMM Ha mnopore cnegylowen, 4er-
BEPTOM NPOMbILWIEHHON PpPeBOoNUNU, UK, Kak
ele ee HasbiBaloT, «UHaycTpumn 4.0». STOMYy Tep-
MUHY Mbl 00si3aHbl npowegwen B 2011 rogy npo-
MbILLIEHHOW BbICTaBke B [aHHOBepe, raoe HemelKue



O13HeCMEHbI MOMbITaNMCh NPeacTaBUTb, Kak Oy-
LEeT BbIMAAETb MNPOMbILWIAEHHOCTL OyAyLLero.

B nepsyio o4epenb mona WHpyctpum 4.0
XxapakTepHa ewe Oonblwiasi aBTOMaTU3aLUSA
npon3sBopacTBa. /1 XoTd noHayany MOXEeT Moka-
3aTbCH, YTO BCE 3TO /ML MPOOOIIKEHVE LUd-
POBOV PEBOJSIIOLMN, €CTb HEeCKOSIbKO (aKTOpPOB,
KOTOpble MO3BONAIOT CYUTATb 3TU W3MEHEHUH
MNONMHOLEHHOW Cnefylowwen MPOMbILLMIEHHOW pe-
BOSIIOLLMEN.

Bo-nepBbIx, 3T0 TeMnbl pa3BUTUA. bnaro-
[apa BCe YCKOPAIOLLEMYCS TeXHMYeCKOMY Mpo-
rpeccy 3Ta MNpPOMbIWIEHHad peBonounsa, B
OTNINYMe OT MpenblayLinX, Pa3BMBAETCA He Nu-
HEeMHbIMW, @ 3KCNOHEHUMaNbHbIMW TeMNnaMu.
Ecnin mexay nepBowM 11 BTOPOWM peBOJOLMEN
npowno no4ytm 100 net, TO mMexay BTOPOW U
Tpetben — okono 50, a paspbiB Mexay Tpe-
Tben V1 4YeTBEepPTOM U BOBCE MUCHUCIAETCH [Je-
CATUNETUAMM.

ABTOHOMHbIE
po60oTbI

Ee=es9)
Bonbwue & Cvumynauma
JLaHHble Q‘fﬁ (undposbie ABOMHUKM)

eCRMe ¢
gt “er,
BepTukanbHaa
@ 1 TOPU30OHTaNbHAA
UHTerpauua

) g
& ’
ApputusHoe > \?'\\ MpombILWNEHHbIN

&
JononHeHHas
peanbHoCTb
9
P % i
npounsBoACTBO Z, uHTepHeT sewwe (I1oT,
p 4 &‘ N e,g\ p weii (11oT)

Ob6nauHble
TEXHONOTUMU

KubepbesonacHocTb




Bo-BTOpbIX, 3TO WMpOTA U TFNYyOUHA MNPOHUK-
HoBeHUs TexHonoruwm. CerogHs Hay4YHble MPOPbIBbI
He OrpaHM4YMBalOTCH OAHOM OONacTblo MPUMEHEeHUS,
a BIMAIOT M Ha CMeXHble, MpuBOAA K B3PbIBHOMY
POCTYy MHHOBaUMM BO BCex obnactax cpasy. Tak, Ha-
npuMmep, yAeleBfieHMe CUCTEM XPaHeHWA [daHHbIX
N pa3BuUTMEe OEeCcnpoBOAHbIX CeTen Aanu XW3Hb pas-
NVYHBbIM TagXkeTam, MO3BONALWMM MOCTOAHHO OTC/le-
XWBATb MEOULMHCKME MOKa3aTeny Mnonb30BaTenen u
nomMoraTb Bpa4daM ObiCTpee CTaBWTb [AMarHo3bl. Yxe
CerofiHa eCTb HeCKONbKO MPYIMepOoB TOro, Kak HOCWU-
Mble YCTPOWCTBA ANA U3MEpeHns cepaevyHoro putma
cnacanv >XW3Hb NOAAM, 3aMEeTUB OTKJIOHEeHWS eLe
00 TOro, Kak 4efloBeK MOYYyBCTBOBAN HeLOMOraHVe.

B-TpeTbux, 3TO cucTeMHOCTb Bo3pencTBus. Co-
4yeTaHWe pPa3HOODPA3HbIX TEXHOMOTMM NPUBOAUT K
becnpeueneHTHbIM W3MEHeHUAM Cpa3y BO MHOIMX
obnacTax: Ou3Hece, couUMyMe W XU3HW, B LIENOM.
MeHsatoTca npodeccun, MeHAKTCA BapUaHTbl B3aKMO-
OeVCTBMA Mexay NogbMu. YeTBeptas MpOMbILLNEHHAs
PEBONIOUMA M3MEHAET He TONIbKO TO, «4TO» U «Kak»
Mbl [efaeM, HO W TO, «KEeM» Mbl ABASEMCS.

BoT OCHOBHble TeHOeHUWW, onpefendaoowme NHOY-
crpuio 4.0.

Pa3zButne nMCKyccTBeHHOro MHTennekta. ABTOMa-
TM3aUMs MHOMMX MPOLEeccoB U ycnyr. Pa3sutne poboTo-
TEXHUKW.




BO3MOXHOCTb XpaHeHUs MW aHanusa
GonbwKnx paHHbIX. CerogHsa Kaxmnoe YCTpow-
CTBO, WMelollee [0CTyn K WHTepHeTy, OT yM-
HOro XoNnoAufbHWKa 00 [OaT4nKOB, CleaaLimx
338 COCTOSIHMEeM MOCeBOB Ha MOoNfaX, CTaHOBUT-
C y4acCTHUMKOM rnobanbHoro obmeHa uWHdop-
Mauven. M camoe rnaBHoOe, 4TO 3TOT ODOMeH
MOXET OCYyLIeCcTBASATbCA BOOOLUle ©e3 y4vacTus
4yenoBeka — XONIOAUSIbHUK MOXEeT CaM Yy3HaTb
O HemocCTaTke KOMMOHEHTOB A7 MPa3gHUYHO-
ro nuMpora W 3akasaTb WX B MarasuHe, a [naT-
YUK OTOACT KOMaHAy [OPOHY, eCcin pacTeHnsM
HeobxoaMM nonue unu ypnobpeHue. CeroaHs
MOXHO TOBOPUTb YyXe O TakoM TMOHATUM, Kak
loT — Internet of Things (VHTepHeT Bellen),
KOrfa OCHOBHbIMM TMOJSIb30OBATENAMM UHTEpHEe-
Ta CTAHOBATCS YCTPOWCTBA, a Y€NoBeK — BCEro
NULWLb TOCTEM.




AdeueHTpanusauua n yaellesneHue npousBop-
CTBa NPOAYKTOB U pecypcoB, ropasfno bonee rubkoe
yrnpaBfeHve MacliTabom MPOM3BOACTBA C LENblo CHU-
XeHnsa msgepxek. [losBneHne MacCoOBbIX BO3MOXHO-
cten ansa 3D-neyatu n JanbHeullee yaelleBneHue
TEXHONOMMN.

Pa3BnMTME «OQHOPAHroBOM 3KOHOMMKWUY», rhe
Yy4aCTHMKYM B3aVMOLEWCTBYIOT Apyr C APYroM Hanps-
Mytlo, 6e3 nocpegHMKoOB. PacllMpeHWe «NacCUBHOMO
npeanpuHMUMaTensctBa» un sharing economy (3ko-
HOMWKN COBMECTHOro noTpebneHus), Korga BbIrof-
Hee MNaTUTb 3@ BPEMEHHbIN OOCTYN K MPOAYKTY, YeMm
BNAZETb 3TUM MNPOAYKTOM.

[MoBCceMeCcTHoe co3faHne WHCTUTYTOB U MHPpa-
CTPYKTYpbl AOMOMHEHHOWU peanbHOCTU U MPOTOKOOB
ee OOLEHMA C «yMHbIMMY» BelaMu. Takmm obpaszom,
4aCTb YeNloBeYeCkMX [OEeNCTBUIM MOXeT ObITb nepeHe-
CeHa Ha uMdPOBON YpPOBEHb.

CerogHs Mbl HaxoAMMCA nNUWb B CaMOM Ha-
yane 3TUX U3MEHEHUM U, NO MHEHWID MHOrmX
JKCNepToB, OXWMAOaTb CEPbe3HOro npuncyTctBunda OcC-
HOBHbIX anl/I6yTOB HOBOW peBonounn MOXHO He



paHee, 4yem B 2025 rogy, a HactynneHus ro-
cnopctea ViHoyctpmn 4.0 v npeBpalleHVa ee B
MEWHCTPUM — He paHee 2030-x.

TeM He MeHee yXe CerofHs Mbl MOXEM Ha-
bniogate NepBble pe3ynbraTbl HOBOW pPeBOJIo-
LUK, HanpumMep, C nomollbio 3D-npuHTepos
neyaTaloTcs Kak HOBble AoMa, Tak U Meau-
LMHCKMEe npoTe3bl. bnaromaps AOCTUXKEHU-
M «TOPU3OHTaJIbHOM 3KOHOMMKMU» Mbl COa-
eM Heucrnonb3yemble KOMHaTbl B apeHay 4vepe3
NPUNOXEHNS WAK MNofb3yeMca aBToMobunaMu
no MoMenn KapliepuHra. A B CelbCKOM XO-
391CTBE MCMONb3YIOTCA OecnunoTHble neTaTenb-
Hble anmnapaTbl, KOTOpble MO3BOMAT HabMoOaTh
3a COCTOAHMEM MOCEBOB, OTCNEXWBaTb Bpeau-
Tenem U pacnbifaTe HeobXxoduMble XMMUKATbI.
icnonb3oBaHVe MeTOoK U AaTiMKOB Mo3BOnseT

YBENNYUTb ypO>Kal7IHOCTb n aieanTb 3a 300pP0-
BbeM KPYMHOro poratoro CkoTa.

rOBOpFI O anHeprn Mexay TexHOonorn4ecku-
MW TMPOPbIBaMi, MOXHO MNpuBectT B MNpuMep




TO, Kak YyAelleBfieHMe CUCTEM XPaHeHUs KHpopMa-
UMM M NPOM3BOACTBA Pa3NNYHbIX OATYMKOB, a Tak-
Xe UX MUHMATIOpKM3auusa MO3BOMAKT HAaM TOBOPUTH
O MOTeHLMANbHOW BO3MOXHOCTU ODBEAUHUTL modble
TOBapbl B eAWHbIM «UHTEPHET Belen», rae Kaxabiy
npeamMer CMOXeT cobupaTb U aHanM3MpoBaTb AaHHble
O CODOCTBEHHOM COCTOSAHMW U WMCMOMb30BAHUM U Ha
OCHOBE 3TOro MPUHMMAaTb pelleHns. TakiM obpa3oMm,
MaWWHbl CMOTYT CaMOCTOSITENIbHO OMNTUMU3NPOBATb
CBOWO paboTy, cneamMtb 3a COOCTBEHHOW WCMPaBHO-
CTbIO U, €CIM OHM HYXAAKTCS B PEMOHTE, 3aKasbl-
BaTb KoMmekTylowme. [Mpn 3TOM TOYHble CBeaeHus
0 HeobXOoOAMMOCTN TexX WM WMHbIX PecypcoB MO3BONAT
bonee rpamMoOTHO MfaHMPOBATb MPOW3BOACTBO, YTO B
CBOIO o4epenb MPMBEOET K CHUXKEHWMIO WN3OEPXKEK.




HoBble ﬂp06ﬂeMbl coBpeMeHHoOCTn

OQHaKo HOBble TEeXHOMOrMK, eCcTeCcTBEeHHO,
HecyT 1 HoBble Npobnembl. OrpoMHble 0ObeMbI
NHpOPMaLIMKM, KOTOpPblE TEHEpPUpPYEeT YenoBeye-
CTBO, 3aCTaBMAOT HAC BCe Yalle 3aAyMblBaTb-
CS Had BOMPOCOM MpPOBEepPKN N Bepudunka-
UMM JaHHbIX. Bce Mbl 3HaeM nNpo denk-HbloC
M Npo TO, Kak narybHO OHWM MOryT BAWUSTb Ha
XU3HW ogen.

MpoGnemMa 3awWunTbl NepPCcOHanbHbIX AaH-
HbIX TakXe CTaHOBUTCS BCe 0Oonee OCTpPOW.
Koprnopauuu BnageloT Bce OonblIMM 00bEMOM
[OaHHbIX O 4YeNloBeke M He CTecHsIoTCa Topro-
BaTb MMW. 3alMLaTh WMHDOPMALMIO CTAaHOBUT-
CA BCe CJIOXHEe, U eCTb PUCK, 4TO B Oymyuiem
3TO MOXET CTaTb OHOM M3 OCHOBHbIX Mpobnem
YerioBeYecTBa.

OpHoM M3 Takux nNpobnem Takxe sBNAAeTCs
npobnema poBepusa. Ectb MHOXecTBO obna-
CTen, roe yy4acTHMKM He MOryT, Ja U He [OofX-
Hbl, [OBepsTb Apyr Apyry. Hanpumep, npwu
LleHeXHbIX nepeBofdax, — HeNb3s MNPOCTO TaK
B3ATb 1 MepeBecTV [LeHbrn KoMy-HMOyab. He-
obxoaMmo, 4Tobbl KTO-TO TpeTun (0ObIMHO B
5TOM ponW BbICTynaeT 0aHK) MNOATBEPAWSI, YTO
y OLHOro y4YacTHMKa ecTb HeobxoguMas CyMm-
Ma M OH MOXET el pacropsXaTbCs, a BTOPOW
YH4aCTHUK MOXET ee Mofy4YuTb. VM nuwb nocne
TOro, kak 0OaHK [acT paspelleHue, MNepeBof
MOXeT ObITb ocylwecTBneH. Henb3sa npopaTb
KBapTUpy 0e3 yyacTus HoTapuyca, Henb3s Mo-
Ny4nTb amnnom 0e3 KoMuccum, 1 T. A.
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