PO3OIA 1

EXKOHOMiKa NIPHPOAOKOPHCTYBAHHS
i eKoAOro-eKOHOMiuHi IIpobGAeMH

NHHOBAIMOHHBINA MOTEHI[MAJ
TpeTbell IPOMBIIIEHHOH PEBOJIIOLNH

JI. T'. MEnbHUKE

Hccnenyercss MHHOBAIIMOHHBINA MoTeHIUAN TpeThell mpoMbinuieHHOH peBomonun (TIIP), xoTopsrit
peanusyercsl depe3 TPHAICKTUYECKHE B3aMMOAEHCTBHA TPEX TPYNI CHCTEMOOOPa3ylomuX (haKTOpPOB:
MaTepHalbHO-dHepreTHueckue, NHGOpMaIMOHHbIe, CHHEepreTHueckue. PaccMaTpuBaloOTCs HarpaBIICHUS
TpaHCc(HOPMAIIMOHHBIX IPE0Opa30BaHUi 10 KKIOH U3 yIOMSIHYTHIX rpynn B xoxe TIIP. Anammsupyercs
9KOJIOTHYECKUH BEKTOP IPOUCXOSIINX HHHOBAIMH, PE3yJIbTaTOM KOTOPHIX B KOHEYHOM UTOTe O0eImaer
cTaTh (OPMHPOBAHHE «3EIEHOI» SKOHOMHUKH («IKOHOMHUKH KOCMOHABTOBY»), (DYHKIMOHHPYIOIIEH Ha
OCHOBE 3aMKHYTHIX IIMKJIOB HCIIOJB30BaHUS pecypcoB. HasbiBatoTcs Tpu 6a30Bble IPYIIBI HHHOBALUH,
obycnoBmuBatomux xox TIIP: mepexox Ha BO30OHOBHMBIE MCTOYHUKH SHEPTHH; OCBOCHHE IH(PPOBBIX
TEXHOJIOTHH B cepe MPOU3BOACTBA U MOTPEOICHHS MPOIYKIINH; CeTU3aUs COLUATbHO-3KOHOMHUYECKOH
CHCTEMBI.

Kniouesvie cnoga: TpeTbsi TPOMBILUIEHHAs PEBOJIONMS, WHHOBALMH, «3€lEHAs» DKOHOMHKA,
ceTH3aIusl SKOHOMHMKH.

VIIK 330.341.1:[620.9+502.174.3+502.2] JEL xoou: 013, 018, 033, Q55

Beenenne. C 1992 roaa, korna Ha CaMMuTE JTUAEPOB MUPOBBIX CTpaH B Puo-ne-Kaneiipo
Obuta mpuHsita Jlexnapanus —cecmeiinogoco  (ycmotivugozeo) pazeumus  (Sustainable
development), uenoBe4eCTBO MBITAETCSI UCKATH MYTH peann3aiuu cHOpMyITHPOBAHHBIX 33124
[49, 56, 55, 58]. OpHo#i u3 BaxkHeWmux mpodieM B 3TOM SIBISieTCS (OPMUPOBAHHE
cecmennoeoll SKOHOMUKY, OOECIIEYHBAIONIEN JIOCTH)KEHHE KIIFOYEBOH IEIM CECTEHHOBOIO
pPa3BUTHsI — YAOBJICTBOPCHHS MOTPEOHOCTEH HBIHE XHUBYIIMX IOKOJICHHIA Oe3 yiiepOa s
BO3MOXHOCTEH yIOBIETBOPEHUS OYIYIIUMH MOKOJEHUSIMU UX COOCTBEHHBIX MOTPEOHOCTEMH.
Ha noBom Cammure B Puo-ge-XKanetipo (2012), nBaguate JeT CIyCTs MOCIE HCTOPHYECKOTO
¢dopyma, mepcreKTUBaM pa3BUTUSL Takod («3en€HOil») DKOHOMHMKH YAEISJIOCh 0coboe
3HayeHne. B paborax yu€HBIX BCE OTUETIMBEE MPOCTYMAIOT KOHTYPHl CECTEHHOBOI
SKOHOMHKH, TPU3BAHHON BOILIOTHTH B JKM3Hb LIEJIM M 3aJ1a4l CECTEHHOBOrO passuThs [3, 19,

! Menvnux Jleonuo Ipuzopvesuy, TOKTOp SJKOHOMUYECKUX Hayk, Npodeccop, 3aBeayrontuil kadeapoi SKOHOMUKH
1 OM3Hec-aAMUHHUCTpUpOoBaHHs CyMCKOro roCyIapCTBEHHOTO YHUBEPCHTETA, TUpeKkTop Hay4uHo-uccnenoBaTeckoro
uHcTUTyTa SKOHOMHMKM pazButuss MOH Vkpamnst 1 HAH VYkpaunsl B cocraBe CyMCKOro ToCyaapCTBEHHOTO
YHUBEPCHTETA.

© JI.T. Menbuuk, 2016
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59, 60, 63]. TIpu sTOoM €€ uepThl BcE OONBIIC HAMMOMHHAIOT KOHTYPHI «IKOHOMHUKH
KOCMOHABTOBY», C(OPMYITHPOBAaHHBIE TIOJICTONETHS Ha3aa B 1966 r. amepukanckuM yuéHpM K.
Boynmurarom [54].

Ero ocHOBHas mzes 3aKIIOYaeTCsl B TOM, YTO AT (POPMHPOBAHUS IMOJO0OHON IKOHOMHUKH
JOJDKEH OBITH OCYIIECTBIEH MEPEXO OT PECYpPCOINOIb30BaHUS C YCIOBHO HEOIPAaHWYECHHBIMU
pecypcHoil 0a30i M pe3epByapamu Uil OTXOJOB K 3aMKHYTOMY PECYPCOIOJIb30BaHHIO Ha
OCHOBE IMKJIMYECKUX CHCTEM BOCIIPOM3BOJICTBA HEOOXOJMMBIX CPEICTB )KU3HEOOECIIEUCHHUS.
OCHOBHOW 1eNIbI0  (DYHKIMOHUPOBAHUSI TaKOW OKOHOMHKHM IpHU3BaHO OyneT crarhb
(bopMHIpoBaHIe KauecTBa U CIOXKHOCTH «BceoOIero karuTaiay (total capital stock), Bxmrouas
(u3MYEeCKOE U MBICIIUTEIBHOE COCTOSIHUE YEIIOBEKa.

B oxHo# MX CBOMX MpeApIayluX MyOIuKalui aBTop MpOaHaIU3upOBall 3aKOHOMEPHOCTH
mepexofja dYeJOBEYECTBA K CeCcmeliHo8oll 9KoHOMuKke dYepe3 TpeTbio IPOMBIIUICHHYIO
peBomrorto  [26]. MMeHHO B €€ Xome dYepe3 TPHEAMHYIO CHCTEMY B3aWMOJCHCTBHS
MAMEPUATLHO-IHEP2EMUYECKUX, — UHPOPMAYUOHHBIX W CuHepeemuyeckux  (aKTOpPOB
3aKJIaJbIBAIOTCSl TIPEINOCHUIKH (OPMHUPOBAHHSA «3EIEHOW» HKOHOMHKH — «3KOHOMHKH
KOCMOHABTOB». B nmaHHOH cTaTbe MBI KOCHEMCS JIMIIb NMEPBBIX OBYX CHCTEMOOOPA3YIOIINX
KOMITOHCHTOB.

1 Tpanchopmanusi MATepUATBHO-IHEPreTHYeCKOil 0CHOBBI

MOKHO BBIJIETUTh HECKOJIBKO KIIFOUEBBIX HANpPAaBJICHUI TpaHC(opManuy MaTepHalbHO-
SHEPreTUUECKO OCHOBBI.

Ilepexoo Kk 60300n06umbiM ucmounukam pecypcog. Ilpexne Bcero pedb HAET 00
SHEPreTUYECKNX pecypcax. «3ejeHas» HepreTHka (CONHIE, BeTep, 'e0TepMalIbHOE TEIUIO,
TIPWINBHASL SHEPTHS) MO3BOJISIET BOOOIE 00XOAUTHCS 0€3 TOIUIMBA M XUMHYECKUX MTPOIIECCOB
€ro CXWraHus. JTO 3HAYUT, YTO M3 IPOM3BOJACTBEHHBIX IMKJIOB HCKIJIIOYAIOTCS IIEJbIe
OTpacieBble 3BEHbs, OOECleUnBaroONIie: NOOBIYY HCKONMAeMbIX PECypCOB, PEKYJIbTHBAIHIO
HapyIIEHHbIX JAaHAMAPTOB, TPAHCIIOPTHPOBKY CHIPbs (BaroHaMH / CyXOTpy3aMH — B Cllydae
YIS WIKM LUCTEepHaMH / TpyOOIpoBoiaMy / TAHKepaMH — B Cllydae HE()TH U rasza), COKUTaHHe
TOIUIMBA B DJICKTPOCTAHIUAX; HM3TOTOBJIEHHE OYHUCTHOTO OOOpPYIOBAHUS M YTHUIHM3ALUIO
OTXOJIOB, a TaKXe TMPOIECChl CO3AAaHUS MAUIMHOCTPOUTENBHBIX W  CTPOUTEIIBHBIX
MPEIIPUATHH, Tie POPMUPYIOTCS MOLUTHOCTH IS PeaTu3alui BCEX YIOMSHYTHIX MPOIECCOB.
Xors1, 0e3yciIoBHO, HEJb3sl 3a0bIBaTh, YTO CO3JaHHE CAMUX YCTAHOBOK JIJIsl T€HEPHPOBAHMUS
BO300HOBHMOM SHEPTUH TOXKE HE MOXKET 00OUTHCH 0€3 3HAYUTEIIbHBIX H3/IEPIKEK.

Henp3s He mpu3HAaTh, BIIPOUYEM, UTO TAKHE HAIIPABICHHS BO30OHOBUMOM 3HEPIETHKH, Kak
COJIHEYHasi M BETPOBasi, 00ECIEYNBAIOT NPONU3BOJICTBO PHEPTHN ¢ MHUHUMAIBHBIMH 3aTpaTaMu
TpyZla Ha CTaJuM WX SKCIUTyaTanuud. AMepukaHckuil skoHomucT Jx. Pudxun HazBam srto
SIBTICHUE SHEPTUEH «C HyJIEBBIMH NTEPEMEHHBIMU M3AEpKKaMu». Kpome Toro, 1o cpaBHEHHIO ¢
YIJIEPOJHOH WM aTOMHOW DHEPreTUKOW IPH OKCIUTyaTallMd BO300HOBHUMBIX HCTOYHHKOB
SHEPruM MPAKTHYECKH HCKIIIOYAIOTCS 3aTpaThl, MaTepHAIM30BaHHbIE B JOOBIUYy W
nepepaboTKy HCXOAHBIX SHEPTOHOCHUTEIIEH.

B mpuHIMNUManbHON KH3HECTIOCOOHOCTH BO30OHOBHMBIX HCTOYHHKOB SHEPIHH YOEKHAIOT
npuMepsl, Gukcupyromue aBa cBOoeoOpa3sHBIX peKkopna, KOTOphle OBUIM MMM TmocTaBieHHI. Ilo
naHHbIM MHCTUTYTa cHCTeM coiHedHOU sHepruu obuiectBa dpaynrodepa (Fraunhofer ISE), B
OJIMH M3 COJHEYHBIX AHEW, a uMeHHo 9 uions 2014 roga, conHeyHbIMH Oarapesmu [ epMaHun
6bUTO Tpou3BeneHO Oosee mosoBuHBI (50,6 %) sHEpruu, MOTPEOIICHHOW B 3TOT JCHb B CTpaHE
[29]. Emé Gombie Bnewatsser BTopoit pexopa: 9 uronst 2015 roga, B 1eHb, KOTOPBIA BBIIAJICS
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HEOOBIYHO BETPEHBIM, BeTpodHepreTnka Jlanum BeIpabotama 144 % 9JIEKTPOIHEPTHH,
noTpeOIEHHO# B 3TOT JieHb B cTpane [57].

[Mepexon Ha BUD mMeet upe3BbIdaiiHO OOJbIIOE 3HAYSHUE /I8 OOJIBIIMHCTBA CTPaH. DTO
SBISIETCST OJHMM M3 MIaroB K OOECIEYEHHI0O WX D3HEPreTHYECKOH HE3aBHCUMOCTH H
MOCIIEAYIOMIEH PECTPYKTYPH3ALMH XO3SICTBCHHBIX CHCTEM B HampaBlICHUH (HOpMHPOBaHHSA
«3enéHoi» 3KOHOMHKH. OTpasHO, YTO B MOCIEAHEE BPEMS NPEANPHHUMAIOTCS aKTHBHBIC
YCHIIHS K BHEAPEHHUIO aIbTCPHATUBHBIX ITOIXO0/I0B B 3HEPTE€TUKY OOJBIITHHCTBA CTPAH.

B noareepskieHne cka3aHHOTO IPHBEAEM el HECKOIBKO (haKTOB.

B 2015 r. MomHOCTH BETPOBBIX 3MEKTPOCTAHLUI B MUpE BIEPBbIEC INPEBBICHIN MOIIHOCTH
ADC [45].

B 2015 r. mup cHusmi norpedienne yriist Ha 47 mitH ToHH [53].

B CIIA xonudyecTBO paOOTHHUKOB «COJHEYHOI» c(epbl BIEPBBIE MPEBBICHIO MO 3TOMY
MOKa3aTeNo0 HeQYTAHYIO IIPOMBIILICHHOCTH [46].

B 2015 r. uHBeCTUIINY B BO30OHOBHMYIO SHEPreTHKY JOCTUIIIH 329 Mip. nouiapos [47].

2015-# cram romom, Korja ceOecTOMMOCTh COMHEYHOH M BETPOBOM JHEPIUHU CTaja HIKE
ce0eCTOMMOCTH aTOMHOW HEPTUH U ITOYTH CPABHSUIACH C CE0ECTOMMOCTEIO MONYYEHHS SHEPTHU
Ha YTOJIBHBIX 3JIeKTpocTaHuusx [61, 62].

KosmuecTBO COTHEUHBIX YCTaHOBOK B Mupe B 2015 roay ysennuuinocs Ha 34 % [62].

Ha Cammure rnaB rocynapcts mo kinumaty (Ilapmxk, nexabps 2015) Obur mpencraBieH
MPOEKT IO IONHOMY IIEPeBOAY HA BO30OHOBHMEIC HCTOYHWKH d3Hepruum (BUD) 139
rocyaapcT. B ux uucie — Ykpanna [12].

Emé omamm >¢ddextuBHEIM HampasieHueM BUD sBnsercst OmorasoBas SHEpPTeTHKA.
BrorazoBsle crnocoObl MONyYSHHSI SHEPTHH HCHONB3YIOT XUMHUYECKHE CIIOCOOBI Jera3aluu
oTX00B. TeM caMbIM OHH CIIOCOOCTBYIOT (OPMHPOBAHHIO 3aMKHYTHIX  IMKJIOB
HCTIONB30BAaHUS CBHIPBS, 3HAYUTEIBHO SKOJIOTHU3UPYS B IIEJIOM JHEPreTHYECKYI0 OCHOBY
MPOMBILIEHHOCTH.

Ceromusi eBponeiickue OHUOra3oBble yYCTAaHOBKM B COCTOSIHUM 3aMEHUTHh 15 YroJdbHBIX
SIIEKTPOCTAHIINI CO cpeanei MomHocThio 500 MBT [43].

Ippexkmuenoe akkymynuposanue IHepeuu. JlaHHOE€  HaAmpaBIEHUE  Pa3BUTHS
TEXHOJIOTUYECKHX CHUCTEM IO3BOJIIET YCTPAHUTh MPOTHBOPEYHE BO BPEMEHU MEXIY TeM,
KOTZIa MOXXHO TIPOM3BOIMTH JSHEPTHI0, M TEM, KOTAa BO3HUKAET IOTPEOHOCTH B €€
UCTIONB30BAaHUM. TeIuloBble 3JEKTpOocTaHIMHM paboratoT Haubonee dS(PGEKTUBHO IpU
MIOCTOSTHHOM PEXHME padoThI, T. €. €CclIM BBIPA0OTKa MMM SHEPTHH Ha MPOTSHKEHHH CYTOK
0cTaéTCsl IOCTOSTHHOH. ATOMHBIE 3JIEKTPOCTAHIIMM BOOOIIE HE MOTYT MEHSTH PEKHM CBOEH
pabotsl. Eciii OHM OCTaHOBSITCS, TO ATO y>Ke HaJI0JTO.

[ToTpeOHOCTD k€ B 3JEKTpPOIHEpruu BcE Bpemst m3MeHsiercs. Hampumep, nuém (xornma
paboraer OOJBLUIMHCTBO MPEANPHUATHHA) OHAa 3HAYMTENLHO BHIIIE, YeM HOYBIO, KOTJa
OCTaHaBJIMBAIOTCSl 3aBOJbI M JIOAM JIOXKATCS CraTh. [loka JI0qu HEe Hay4HIHCh B OOJIBIIOM
KOJIMYECTBE aKKyMYJIMPOBATh JJIEKTPOIHEPTHIO, OHU BBIHYX/IEHBI €€ IpocTo TepsTh. Ha Houb
OCTaHABIIMBAIOTCSI MHOTHE MOIIHOCTH JJIEKTPOCTAHIMI, YTOOBI HE IPOU3BECTH OoJbIIe
9HEPIuy, 4eM €€ HCIOIB3YIOT. B MpoTHBHOM Cilyyae MOXeT IMpou3oiiT Oexa, U 3JIEKTPOCETH
BBIHAYT U3 CTPOSI OT M30BITOYHOTO HANPSIKEHHS.

Emg Gosbine Oyzer moTpeOHOCTh B aKKyMYJIMPOBAHHH 3JIEKTPOIHEPTUH, KOTIa B MOJHOM
Mepe CTaHyT HCIIOJIb30BaThCs COJIHEUHBIE M BETPOBBIC IeHepaTophl. Beap coiHie m Berep
ObIBalOT He Bcerna. M moka OHM ecTh, HY)XKHO HOJIB30BAaThCS CHTyallMeld — HpPOWU3BOJUTH
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SHEPTHio, XOTs MMEHHO B 3TO BpeMs MoTpeOHOCTHM B He W He Oymer... OgHako Takoe
L[eNeco00pa3Ho J1eyaTh TOJIBKO B TOM CIydae, €CIIM B PACIOPSDKCHHH UYENIOBEKA OKaXKYTCS
HaJIe)KHBIE  AKKyMYJATOpPBI, IIO3BOJIIIONIME HAKallIMBaThb M 3alacaTh JHEPTHIO B
HEOTPaHUYEHHOM KOJIMYECTBE.

YacTp npo6aeMbl IO3BOJISIIOT PEIIUTh YK€ MPUBBIYHBIE HAM 3JIEKTPOAKKYMYIATOpPHL... Ho
TOJIBKO 4YacTh... Benp numrHei sHepruu (K TOMy e OeCIUIaTHOH) CTaHEeT OYeHb MHOTO. YiKe
cerofHs OBIBAOT JHU, KOT/1a, HapUMep, B JlaHUN BETpOBBIC YCTAHOBKHM IPOU3BO/ISIT HAMHOTO
OoJIbILIe 3JIEKTPOIHEPTHH, YeM e€ NOoTpedIsieT 9Ta cTpaHa... A B ['epmanun u Vicnanuu nopoi
COJIHEYHBIMH TEHEpPaTOpaMH IOKpbIBaeTCs Ooyee TMOJOBHHBI BCEX OJHEPreTHYECKUX
norpedHocTel cTpaHbl. M 3TO ToibKO Hawano... Heyxenu oTka3piBaThCs OT JapMOBOW
SHepruu?

B maHHBIX yCIIOBHSIX 3HAYMTENNBHBIEC IEPCIIEKTUBBI CBA3BIBAIOTCS C PA3BUTHEM 6000POOHbIX
TexHOoNOorui. Bomopoa kak oWH M3 BHIOB KOJOTMYECKH YHCTOTO TOIUIMBA (TIPH CTOpPaHUH
oOpazyercst 0ObIYHAsI BOJa) OJHOBPEMEHHO MOXKET OBITh HCIIOIb30BaH B KAYECTBE KIIFOUEBOTO
areHTa MpH aKKyMYJIHPOBaHUM YHEPTHU.

be3ycnoBHO, 060 BCEM 3TOM JIIOAM 3HAIM U paHbllie. Ho MmMpPOKOMY HCIONB30BaHUIO
BOJZIOPOZIa MeEIIaIo OAHO 00cTosATeNnsCTBO. Jleno B TOM, 4TO I IOJMy4YeHHs BOZOpOjAa B
OOBIYHBIX YCIOBUSIX HY)XHO 3aTpaTUTh OOJIbIIE SHEPrHH, 4eM ynaéTcs MONYyYHTh IPH €ro
ckuranuu. 1o IKOHOMHYECKMM COOOpa)KeHHMSM HCIOJIb30BAaHHE TaKOro MpOILecca Tepsulo
CMBICH. 3aueM CXKUraTh yroilb, I'a3 WIN JaXKe SIEepPHOE TOIUIMBO, YTOOBI MONYYHTh BOAOPO/,
KOTOPBI IOTOM TOKE MPHUAETCS CKUTATh?

Cutyaryst U3MEHSIETCs], €CIIM Ha CMEHY TOIUIMBHBIM HEPrOHOCUTENSIM IPUXOMS COJHIIE,
BeTep U ApYyrue anbTepHAaTUBHbIE HCTOUHUKU SHEPruu. Benb OHU MOryT naBaTh OecIIaTHYIO
SHEPTHIO ke B TE NEPUOJBI, KOTJa B HEH OTCYTCTBYET HOTPEOHOCTH (HArpuMmep, HOUBIO).
JIn6o naxe B JHEBHOE BpeMsI MPOM3BOANTH U30BITOUHOE KOJIMUYECTBO SHEPTHH (CKAXKEM, H3-3a
aHOMAJIBHO CHJIBHOTO BETpa), Ha KOTOPOE HE PACCUUTHIBAET SKOHOMHKA. Heyxkenn Hemb3st
cOepeup 3Ty 3Hepruio? BoT e€-To m MOXHO IyCTHTh Ha «3aroTOBKY» Bojopona. Becé paBHO
OHa TIOIYCTy MOJET ObITh pacTpadeHa. [lo3Tomy, pa3BUTHE BO30OHOBHMBIX HCTOYHHKOB
SHEpruM (CONHIE, BETEp) NODKHO OBITh HEpPa3phIBHO CBA3aHO C COBEPUICHCTBOBAHWEM
AKKYMYJIALIUOHHBIX TEXHOJIOIUil.

KpoMme mepeuncieHHBIX  HampaBlIEeHHUI, pa3BUBAIOTCA W  JIpyrHe TEXHOJOTHUH,
HCTIONB3YIOIINE eCTECTBEHHBIE CBOWCTBA OOBEKTOB U SIBIEHUIT pupoabl. B HacTodmee Bpems
MOJKHO BBIJICIUTH IISITh OCHOBHBIX HAIPaBJICHUH, KOTOPBIE B TOM MM HHOM CTENIeHN 00eImaoT
CTaTh MEPCHEKTUBHBIMHU JUISI UX KOMMEPUYECKOTO Pa3BUTHUS: cUOPOAKKYMYauposarue (CBI3aHO
C ECTECTBEHHBIM M MHCKYCCTBEHHBIM IOJABEMOM YPOBHS BOIBI B IEPHOIBI MEpeH30BITKA
MIPOM3BOJICTBA JHEPTMH W YTWIM3AlMell HAaKOIUIEHHOW SHEPrMd B IIMKOBBIE IIEPHOJIBI),
INEKMPOAKKYMYAUPOBAHUE,  BOOOPOOHbIEC — MEXHOA02UU,  MENI080€  AKKYMYIUPOBAHUe,
Xumuueckoe axkkKymyauposanue (CBSI3aHHOE C IICJICHANPABICHHBIM H3MEHEHHEM CBOWCTB
BEIIECTB 3a CU€T W30bITKA OSHEPIMH WJIM HAKOIUIEHMEM OpPraHMYEeCKHX BEIIECTB C
MIOCJIEAYIONINM TTOJTydYeHHEM OHoras3a WITH JIEKTPUUECTBA).

B mycteiHe Artakama  (HOkmHas < AMepuka) peamm3yeTcssi TPOEKT  KpyNHEHIeH
IEKTPOCTAHIMH, OOBEIMHSIIONICH COTHEUHYIO0 U THIPABIMUYECKYIO I'eHepalun. B TeueHue aHs
NIEKTPOIHEPTHsl, MONTyICHHAs! 32 CUET COJIHEYHBIX IMaHeNel, Oy/leT MOoJHUMATh MOPCKYIO BOIY
[0 TYHHEJIIO Ha BEpIINHY TOpPBI, I/ie BOAa OyIeT XpaHUTHCs B IPUPOAHBIX pesepByapax. Houbro
9IIEKTPOHEPTHs OyIeT reHEPUPOBATHCS 3a CUlT mageHus Bojbl [11].
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@upmoit  «Iuaiinep anextpucy («Schneider Electricy) paspabGorana ymHas cucTema
aKkKyMynupoBaHMs »Hepru. CHcTeMa cama BBIOMpAeT PEXKHUMbl HAKOIUIEHHS SHEpruu (Ipu
M30BITKE COJTHEYHOM M BETPOBOH SHEPruu) WM €€ OoTAaYM 00beKTaM MH(PaCTPyKTYphl, €ClH B
9TOM BO3HHKAeT MOTpeOHOCTH [52].

Hosrle akkymysaTopsl 0T CaMCYHT MO3BOJISIFOT aBTOMOOMIIIO TpoexaTh 10 600 kM Ha oxHOH
sapsike [45].

[IBefinapckue y4€HbIE NPENCTaBWIN OYEHb NEMIEBYI0 M O0JamaloIlyl0 HAHOOJBINNM Ha
cerogast  KIIJl mpeo6GpazoBanms (12,3 %) cucreMy TmOJXydeHHS BOJOPOJHOTO TOILIHBA
(uckyccTBeHHOr0O (HOTOCHHTE3a BOJIBI) 3a CUET SHepruu connua [40].

B CHIA B mrare HeBama conmHe4YHas 3JIEKTPOCTAHLUUS KPYIJIOCYTOYHO — Ha€T
3NeKTpo3Hepruo. JIHEM OHa HE TONBKO TEHEPHPYET TOK, HO M HAarpeBaeT IO TeMIepaTypbl
cBeie 500 °C rHraHTCKHUHA COJITHOW cTep KeHb. 3a CYET 3TOTO TeIia 3JIEKTPOCTAHIHS paboTaeT
U B HOYHOE Bpems [48].

HUccnenoBarenmn 3 Maccadycerckoro TexHosiorudeckoro uacruryra (MTH) paspaboramu
HOBBII MaTepuall, CHOCOOHBII XpaHNUTh COJTHEYHYIO SHEPTHIO B BUJIE XUMUYECKHX U3MEHEHUH, a
HE caMoro Tera. XUMHYECKass CHCTEMa MOXKET COXPAHATh 3HEPIHI0 HEOIpeNen&HHO NOIro B
CTaOMIBHOM MONeKyIIpHON KoHpurypanun. OTrada SHEPrHN MOKET OBITh BBI3BaHA HEOOIBIINM
TOJIYKOM TeIUIa, CBETa MM dJIeKTpudectsa [39].

B TuxookeaHckoii ceBepo-3amaJHON HAIIMOHATIBHON JTa00paTopuH pa3paboTaH aKKyMYJISATOD
Ha JKUAKHUX 37MeKTponuTax. OHM 3aMEHSIOT JOPOTHE METANIMYECKHE 3JIEeKTPOIUTHI (IUTHii-
HOHHBIE OaTapem). OTO MO3BOIAET CHHU3UTH CEOECTOMMOCTb XpaHEeHUs 3Hepruu Ha 60 % wu
YIY4IINTh JPyrue MOoKa3aTeNlu (IpekAe BCEro 3KOJIOTMYECKYyI0 YHCTOTY M YCTOMYIHMBOCTB BO
Bpemenn) [28].

Honumuxka pecypcocoepescenus. MoKHO TOBOPHTE O JBYX HAIPABIICHHUSX pean3allii
pecypcocbeperaroreif MONUTHKH. [lepBoe — CBA3aHO C TPOBEICHHEM Pa3IMIHBIX
TEXHHYECKUX W OPraHH3alMOHHBIX MEPONPHUATHH 10 JKOHOMUU pecypcos  (CBIPH,
BCIIOMOTATEIbHBIX ~MATEPUAliOB, TOIUIMBA, OJHEPTHH), HPEOOMEPAUeHUI0 NOpYU  WIN
Henpou3go0umenbHol  yobliu CHIPbS, Meniou3oisyuy 3MaHnii u mp. Brtopoe (u emy
NPUHAUICKAT — BeOyIlass poJib) — OCHOBAHO HA  TEXHOJOTHUCCKOM  CHUNCCHUU
pecypcoémxocmu [37].

3a nocnennue 20 net Bec HOTO- U BUIEOKaMep, MarHUTO(QOHOB, aKKYMYJIITOPOB CHU3WICS B
pasbl, a TO — ¥ Ha HOPSIJIOK. 32 COPOK JIET TOIUNTMBOEMKOCTh aBTOMOOHJICHl yMEHbIINIACH TTOYTH B
10 pa3 (¢ 20 go 2 nutpoB Ha 100 kM mytm) [6, 7]. Ilepexox (OTO- ¥ KMHOMHIAYCTPUH HA
(POBBIE TEXHOJOTHU ClIeTali HEHY)KHOH LIeTyI0 OTpacib, 3aHATYIO MPOU3BOACTBOM (GoTO- 1
KUHOMaTepuasioB (TUIEHKH, OyMard, XMMHYECKUX areHToB). Kpome TOro, crago HEHYKHBIM U
MIPOM3BOJCTBO 00OPYJOBAHUS, HEOOXOMUMOTO JUIsl TIPOSIBICHUS, 3aKpeIUICHUs, IedaTd
COOTBETCTBYIONIEH NMpoAyKIMK. HariasaqHeIM ClIeNCTBHEM YKa3aHHBIX IPOIECCOB, B YaCTHOCTH,
sBIsieTCsl OAHKPOTCTBO BCEMUPHO H3BecTHOM Qupmbl «Komaky, Gomee cra Jer HCIpaBHO
00CITy)XUBaBIIIEi PHIHOK ()OTOMATEPHAIIOB.

OueHp yOemuTenbHO 00 O3TOM SBICHHM CKazan Ha JIaBOCCKOM MEXIYHAPOIHOM
skoHOMIYeckoM (opyme 2016 roxa ITeep Hantepme: «{udpossie Texuomoruu (digital) — ato
OCHOBHAsi MPHYMHA, MO KOTOPOH OoJjiee MOJOBHHBI KOMIAHHH, HAXOMMBIIMXCS B CIHCKE
«Dopryna 500», ucuesnu orryna ¢ 2000 romxa» [64].

CHI)KEHHIO  DPECYpCOEMKOCTH  CIIOCOOCTBYET M BCECTOPOHHEE  BHEAPEHHE
9HEprocOeperaroIinX TeXHOJIOTHi Ha IIPOU3BOJICTBE U B OBITY.

O6o0mrasi  cka3aHHOE, MOXKHO  BBIICIUTh HECKONBKO  HANpPaBICHHH  Pa3BUTHA
OKOHOMHYCCKHX CHCTEM, O6GCHC‘-H/IB3}OHII/IX CHHMIKXCHHC peCprOéMKOCTI/I nux
(yHKIMOHUPOBAHUS:
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e MepHl II0 MacIITaOHOMY pecypcocOepexeHrio (HalpuMep, TeIUIOW3OJLIUS 3IaHui,
MIpUMEHECHNE MEHEe SHEProEMKOTo 000pyI0BaHNUA, TIP. );

® CIIONb30BaHHE pecypcocOeperaromux (B YaCTHOCTH, HEPECYpCOEMKHX |
MaJIOOTXOIHBIX ) TEXHOJIOTHH;

e pncnoib30BaHue 3((HEKTUBHBIX pecypcocOeperaommx pekuMoB padoTEI;

® UCIOJIb30BaHHE TNPHPOAOCOSPEraroinX TEXHOJOTHH, CHIKAIOIIMX 3KOJIOTHYECKHE
TIOCJIE/ICTBHS U COIIPSDKEHHBIE C 3THUM U3/IEPKKH.

[Ipu sTOM Cleayer OTMETUTh, YTO HE TOJNBKO IOCTEIHEe, HO M KaXX/J10€ U3 Ha3BaHHBIX
HarpaBJICHUH B TOH WIIM MHOM CTENEHH MMEET TaK)Ke MPUPOA0COepETarONINIA XapaKTep.

Hcnonvzosanue nogvix mamepuanos. lleneHanpaBieHHOe U3MEHEHHE CBOMCTB
MaTepHalloB SIBJISIETCS Ype3BbIYaiiHO (D (EKTUBHBIM HAIlpaBJIEHHEM pecypcocOepeKeHHs], TaK
KaK IO3BOJISICT BO3JCHCTBOBAaTh HAa PECYPCOEMKOCTH BCEl IKOHOMHYECKOW CHCTEMBL. B
YaCTHOCTH, 3TO Aa€T BO3MOXKHOCTH CHIDKATH PECYpPCOEMKOCTh MMPOU3BOIACTBEHHBIX CHCTEM Ha
TPEX CTaMAX: MPU NPOU3BOOCEE UCXOOHBIX PECYPCO8, U3COMOGIEHUU CAMO20 MAMepUdna u
UCNONB306AHUYU €20 B TEXHIYECKUX CHCTEMaX.

Tak, Gmaromapsi BOJOKOHHO-ONITHYECKON CBsi3u (KBapIeBOE, CTEKISIHHOE HJIM MOJMMEPHOE
BOJIOKHO) yJIaJIOCh MOBBICHTH CKOPOCTH Tiepeaun HHpopMaIun 6oiiee yeM Ha 5 mopsakoB. OnauH
CBETOBOJl CIIOCOOEH JIETKO 3aMEHHTh ILeNbIH Kabenb, Ccomep)Kaluii HECKOIBKO COTEH
METAJUTHYECKUX MPOBOJIOB. B 4acTHOCTH, OJMH CBETOBOJ, UMCIOLIHMIA JuameTp okoyo 1,5 cm,
MOXET C yCIEXOM 3aMEHHTh TelneOHHBIH Kabenb 7,5 ¢cM B nuametpe, cojiepkamuii 900 map
MEIHBIX POBOI0B. OH TAKKE HMEET IEIbIH PSI IPYTUX CYIIECTBEHHBIX NperumMyIecTs [9].

Kpome TOro, 4ro HOBbIE Marepualbl NpPU HMX HECOU3MEPUMO Ooyiee BBICOKHX
(YHKIIMOHAIBHBIX CBOMCTBAaX MO3BOJSIIOT 3aMEHUTH LIENBIH PSI JOPOTUX U PECYpPCOEMKHUX
(Ip¥ MX TPOM3BOJICTBE) MATEpPHAIOB, OHH, KaK IPAaBHJIO, 3HAYMTEIHHO (4acTO Ha IOPSIKH)
CHIDKAIOT PECYPCOEMKOCTD BBITIOJIHAEMBIX UMH (DyHKITHH.

B 4acTHOCTH, TEIUIONPUTOK MpH MEpelaye CUTHAJIOB B KaHAIAX CBS3M M3 BOJIOKOHHBIX
CBETOANOI0B TpuMepHO B 100 pas MeHbIIle TEMUIOMPUTOKA MEPENAYN CHTHAIIOB TI0 KaOelsM U3
uukens [35].

Ho wu atum pecypcocOeperatome 3hGeKTsl NPUMEHEHHS HOBBIX MAaTepUalioB HE
orpannynBaoTcsa. OOBIYHO MMEET MECTO TaKKe 3HAYUTENbHbIH 3(dext, 00yCrIoBICHHBIM
CYIIECTBEHHO MEHBIIEH MaTepUATOEMKOCThIO M JHEPrOEMKOCTHIO HMX MPOU3BOJCTBA IO
CPaBHEHUIO C 3aMEHSIEMbIMU UMH MaTepUalaMU.

Jemamepuanuzayus mpancnopmusix npoyeccog. MOXHO BBIICIUTh TPU OCHOBHBIX
HAMpPaBICHUS] TPAHCPOPMAIMK IKOHOMHYECKHX CHCTEM, IO3BOJIIOIIMX B 3HAYUTEIBHOU
CTETIeHHU JIeMaTepUaIN30BaTh OCYIIECTBICHNE TPAHCIIOPTHBIX MPOLIECCOB:

® CO3[aHHUE U BHEJPEHUE HOBBIX CIIOCOOOB OECIIPOBOAHOMN Tepesauy JHEPTHH;

e 3aMeHa TPAHCIOPTHUPOBKU MaTepHATbHBIX HM3JEIHH mepenadyeil X MH(QpOpPMaIMOHHBIX
00pazos;

® CHH)XXEHHE 3HEPro€MKOCTU " MaTepHanoEMKOCTH (YHKIIMOHUPOBAHUS
HETOCPEICTBEHHO TPAHCIIOPTHBIX CPECTB.

B Hacrosiee BpeMsi YCIEIIHO OTpa0aThIBAIOTCS HOBBIE CIIOCOOBI Mepenadd SHEpPruy Ha

OCHOBE YIIBTPa3ByKOBOTO, MHKPOBOJHOBOTO M JIa3€pHOTO METOJOB, a TaKXKe INpPU MOMOILH
9NIEKTPOCTATHYECKOH U 3JIEKTpOMarHuTHO# nuaykuuu [32]. B cnyuae macraGHO#M peanusaiun
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9TO TIO3BOJIUT 3HAYUTENBHO (B Pa3bl) CHU3UTh MAaTEPHAIOEMKOCTh M SHEPro&éMKOCTh Iepefadn
SHEPTUU.

Wndopmarnzanms npou3BOACTBA M HIMPOKOE HCIOJb30BaHKMe 3D-npuHTEpOB co3maroT
MIPEATIOCHIIKY U1l YCKOPEHHOH JeMaTepHann3aliii He TOJIbKO MPONU3BOJICTBEHHBIX ONepanui,
HO W TPaHCIOPTHBIX mpoueccoB. [TosBnseTcs BO3MOXKHOCTH MEpeadll HE MaTEepHAIbHBIX
cyOcTanmuii, a WHPOPMAMOHHBIX 00pa3oB ((aiimoB, aNTOPUTMOB, TIPOTPaMM) C
NOCNIEAYIOLIEN MaTepruanu3aei U31eauil Ha MeCcTe IPUMEHEHUSL.

SIpKkEM  TIPEMEPOM, HJUTFOCTPUPYIOLIMM TIOTEHIMAN AaHHOTO HAMpaBIICHHS, SBISCTCS
JOCTaBKa aMepHKaHIaMH Ha KOCMHYECKHIl KOpaOib racdyHOro KIK0Ya IIOCPEACTBOM Iepenadyd
uH(POPMAIIMOHHOTO 00pa3a U ero MarepHai3anuy npu nomoum 3D-npunrepa [32].

CymecTBeHHBIE BO3MOKHOCTH 3HAYMTENBFHOTO CHIDKEHHS TOIUTMBOEMKOCTH TpPaHCIIOPTA
PacKpBIBAIOTCS B CBSI3M C »JeKTpH(puKanueil apromodmineld. B Oynymem, mo Mepe mepexozna
MIPOM3BOJICTBA CAMOW 3JIEKTPO’HEPTHH Ha BO30OHOBHUMBIC MCTOYHHMKH IHEPTHH, 3TOT 3P deKT
Oynet emé OoMbIIe YCHINBATECS 33 CUET IKOJIOTHYECKOH COCTABIISIONICH.

VememHoMy — KOMMEPYECKOMY — PACIIPOCTPAHEHHIO — AJIEKTPOMOOWICH — CIOCOOCTBYIOT
JIOCTUTHYTBIE UX TEXHUYECKHE XapaKTepUCTUKHU: 3anmac xona — ot 100 go 400 kM, pazBuBaemas
ckopocth 110 200 kM/4ac, pasrod 10 100 km/gac —3a 3 CEeKyHIBL

Y CKOpEeHHBIMH TEMITAaMH CO3/IAI0TCSI CETH 3arpaBKH AJIeKTpoModmieid. CKOpocTh dKcIpecc-
sanpask (10 75-80 % émkocTn akkymynastopoB) nocturaet 20-30 munyT [51].

CeromHsT MacCOBBIM BBITYCK 3JICKTPOMOOWICH OCBOWIM BEIYIIHE aBTOIPOWU3BOIUTEIN
mupa: Audi, BMW, Chevrolet, Citroen, Daewoo, Mersedes, Nissan, Porshe, Renault, Rover,
Tesla-Motors, Toyota, Volkswagen u mp. [23].

K ounamuunvim gopmam mamepuanvpHvlx axmueoe. B BbIIEYNOMSHYTOM cTaThe
K. boynouHr BBICKa3al MBICHE O IEJIECOOOPa3HOCTH TMOBBIIMICHUS CPOKa  CIYXKOBI
HCTIONB3YEMBIX MAaTePHUANbHBIX aKTHUBOB: «MBbI XMIM OBl Topa3fo Jydlle, ecid Obl UMeTu
OZleXKIy, KOTOpas HE H3HAIIMBAETCS, M J0Ma, KOTOpPBIE HE pa3pyLIaloTCsi C TEYCHHUEM
BpPEMEHH...» MexIay TeM, BUANMO, HapOTUB O0jiee YMECTHO MPEIIOI0KHUTh, YTO MPUMETON
BPEMEHH MpPHU3BaHO OyAeT cTaTh BO3pacTaHHE TEMIIOB KaueCTBEHHBIX IpeoOpa3oBaHUi
SKOHOMHYECKHUX CHCTEM B CHJIy OBICTPOTO MOPAJIBHOTO YCTapeBaHHUA HCIOIb3YEMBIX
IIPOU3BOJICTBEHHBIX M OBITOBBIX aKTHBOB. Jlpyroe 1eno, 4To MpoLEecCcH TpaHchopmarmm
JOJDKHBI OYIYT OCYIIECTBIITHCS C MUHUIMYMOM IIPOU3BOACTBEHHBIX 3aTPaT M SKOJIOTHICCKAX
m3gepxkek. OMHIM W3 MYTEH JOCTHKEHUS 3TOTO MOXKET OBITh HCIOJIB30BAHHUE MOIYIHHOM
cucTeMbl  (pOpMHpPOBaHHS TPOW3BOJICTBEHHBIX AKTHUBOB, JOIYyCKAMOIICH pearu3aliio
«IpUHIOUIA TpaHCPopMepay B COYCTAHHHA C HCIONB30BAaHHEM JIETKO YTHIIH3HPYEMBIX
MaTepHAaIIOB.

B uwactHOCTH, ceromHs B [‘epMaHMM J0OMa HAaYMHAIOT CTPOUTH M3 HOBOTO (XOPOIIO
3a0BITOTO CTapOT0) CTPOMTENBHOTO MaTepuaja IOoj Ha3BaHUEM cooMa C HEOONBIINM
KOJIMYECTBOM CBS3YIOIIMX MaTepuanoB (TIAMHBI), C COOTBETCTBYIOIIEH OTHEYIOPHON
MPONUTKOM 1 MPUMEHEHHEM HECYIINX KapKacoB M3 COBPEMEHHBIX MPOYHBIX MaTEPHAJIOB.
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2 Tpanchopmanusi HHGOPMALMOHHON OCHOBBI

I'oBops o Tpanchopmanun HHGOPMAIIMOHHOW OCHOBBI, MBI UMEEM B BHIY H3MCHEHHE
cojepkaHnsl HMH(POPMAIMOHHBIX MPUHOUIOB (OPMHUPOBAHHUS HPOU3BOIUTENBHBIX CHI H
CHCTEM MOTPEOICHNS MPOAYKIMH. DTO IPEIIoNaraeT HOBble HHPOPMAIMOHHBIC aITOPUTMBI
pa3pabOTKW HCHOJNB3YEMBIX TEXHOJIOTHH, KOHCTPYHPOBAaHMs JW3aifHA INPOU3BOAMMON
MPOXYKIUH, POPMUPOBAHUSI HOTPEOUTEIHCKUX MOJEIEH U CTUIICH KHU3HU.

Hayunoe conpoeoscoenue mexunuueckoii mooeprnusayuu. OINCaHHBIE — BBIIIE
HarpasJeHusl TpaHCpopMaluy MaTepHalbHONH OCHOBBI MOTYT OBITH pealn30BaHBl TOJBKO Ha
OCHOBE HOBBIX HayYHBIX HJEW B 00JIaCTH MOJyYESHUs ¥ NepepabOTKH MaTepUaJIOB M SHEPTUU.
brnaromaps TmONy4eHHBIM IIPOPHIBHBIM HAy4YHBIM pe3ylbTaTaM, B YaCTHOCTH, pE3KO
YBEIMUYMIOCH MHOTOOOpa3ue TEXHOJOTHYECKHX TPHHIMIIOB pealn3aliyl allbTepHATHBHON
SHEPreTUKH, padoTarolmell Ha BO30OHOBHMBIX HCTOYHHMKAX. B Kaxkmoi e€ cocTapisromien
(comHewHas, BeTpoBas, OMOTa30Bas M JIp.) CETOJHS YCIEIIHO Pa3BUBAIOTCS CPa3y HECKOJIBKO
HaIlpaBJICHUH.

Hanpumep, Onaromapss Hay4HBIM TIPOPBIBAM M TEXHOJOTMYECKOMY Mporpeccy ynaércs
3HAYUTEIBHO YBEINYNTH KOJMUECTBO 3(P(HEeKTUBHBIX HANPABICHUH B COJHEYHOW SHEPTETHKE.
B conneunble OaTapen NpeBpaIlaOTCs HE TOJBKO KPBINIM AOMOB M OKHA MOMENICHHUH, HO
KpOMe TOT0, ¥ YeJI0BEUECKHUil BOJIOC, paCTeHUs, TPAHCIIOPTHBIE MAarkCTPAIN U MHOTOE JPYToe.
TexHuueckn peaqn3oBaHa MHJES «COJHEYHOTO JAepeBa», KaxIbli JHUCTUK KOTOPOIo
(«HameyaTaHHBINY, KCTAaTH, IpU oMoy 3D-nmpuHTepa) npeacrasiseT co00i MUHHUATIOPHYIO
CONHEYHYO 31eKTpocTanuio [20].

He wmeHee BaKHBIM SIBISI€TCS KOJOCCAJIBHBIH POCT S((PEKTHBHOCTH ajJbTEePHATHBHBIX
sHeprocucteM. C 1977 o 2014 rox (1. e. menee yem 3a 40 set) croumocts 1 BT ycraHOBIEHHOMH
MOIITHOCTH (POTOINEKTPUIECKUX IIIEMEHTOB CHHU3WIACh ¢ 76,67 mo 0,74 mommapa 3a Batr, T. e.
6omnee yem B 100 pa3 (!). COOTBETCTBEHHO CHM)KAeTCA M CTOMMOCTH IPOHM3BOAWMON SHEPTUH
[24], yxe ceroHs JOCTUTHYB yPOBHS TPAJUIIMOHHON SHEPTETHKH.

HayuHble ycrexu NO3BOJSIOT yTHIIM3UPOBATH Pa3jIMuHbIE BHIbI BO30OHOBUMOIl SHEPTUH,
paznuToil mo mraHere. CTaHOBHUTCS peanbHBIM HCIONB30BaTh HE TOJBKO JHEPIHIO COJHIA.
VcTOYHMKOM SHEPTUHM MOXKET CTaTh JI00asi pa3HUIA OTSHIMATIOB; HHBIMHU CJIOBaMH, Teperas
TEMIIepaTyp, JaBJECHUS, BBICOT, XUMHYECKHX XapakTepucTuk. OOpeTaeT 4YepThl BIIOJIHE
peaJbHBIX TEXHMYECKMX IPOEKTOB TO, 4YTO emI€ HelaBHO Ka3aJoCh JIMIIb BBIMBICIIOM
nucarenei-GpaHTacToB WM IIYyTKaMH OMOPUCTOB. B HCTOYHHMKM SHEpPruM HayMHAET
npeBpaIaThesi OyKBaabHO BCE, UTO JABMKETCS, BKIIOUas Hairy o0yBb [31].

[MosBUANCh KOHCTPYKIMM BETPOBBIX T'€HEPATOPOB, CHOCOOHBIX YJIABIMBATH OYKBAIBHO
JIeTKoe lyHOoBeHHe BeTpa. OHM COBCEM HE IIOXOXKM Ha CTaBIIUE yXe€ NPUBBIYHBIMH OI'POMHBIE
JIONACTH BETPOBBIX MEJNBHHIl M CKOpEe HAllOMHUHAIOT AETCKHE BEpPTYLIKH, HO, COOpaHHBIE B
0O0JIBIIOM KOJMYECTBE, CTAHOBSTCS OIIyTHMBIM HCTOYHHKOM SHEPrHu. [1oSBUINCH BO3MYyIIHBIE
NIEKTPOCTAHINH, CIOCOOHBIE paboTaTh BOOOIIE IpH MONHOM mTrre. OHM HCIIONB3YIOT Tepena
JaBJIeHU Ha pa3in4HbIX BeicoTax (10 700 M) [5]. B IlIBennu B 35IeKTPOCTAHINIO [TPEBPATHIIACEH
TeneBhImKa. [t 3TOro oHa ObuTla OOBeNIaHA THICTYAMH 3JIEKTPOCTATHYECKUX COJOMHUHOK,
BBIPA0ATHIBAIONIMX 3JICKTPOIHEPIHIO OT TPEHUsI MEXAy co0oi. Takue 3JeKTpOrHPIISTHIBI K TOMY
K€ B KOPHE M3MEHWIH OONMK 0aHaJbHOTO HHIKCHEPHOTO COOPY)KEHHS, KOTOpOe MpHoOpeno
YepThI BIIOJIHE MPHBIICKATEILHOTO apXUTEKTYpHOTO 00bekTa [27]. B AMepHKe 31eKTpocTaHIuei
CTaja aBTOMAarucrpaib, A€ SHEPrHi0 BHIPAOATHIBAIOT HECYIIHECS MO Hel aBTOMOOHIM. A B

16 MexaHi3m peryntoBaHHs ekoHOMiku, 2016, Ne 1



Leonid Hr. Melnyk. Innovation
Potential of the Third Industrial Revolution

EBporie moo6HEIM 00pa3oM HayYWIIMCh YTHUIM3UPOBATH SHEPTUIO BEIOCHIIENOB, €AYIIUX IO
Benoaopoxkkam [36, 25].

B pa3BuThIX CTpaHax MPUBBIYHBIM SIBJICHHEM CTAHOBUTCS HCIIOJIb30BaHME Iepenaia
TemmepaTtyp mmon 3eMi€ii W Ha e€ TOBEepXHOCTH. Pedpr HIET 00 WCHONB30BaHUHM Tak
Ha3bIBAEMBIX TEIUIOBBIX HACOCOB. 3UMOM OHHM MOTYT CIYXHTh AJSI 000TpeBa MOMELICHUH, a
nmetoM — Ui uX oxnaxkaeHus. IIpuuém u mepBoe, 1 BTopoe 00eCIednBacTcsi ¢ MUHIMYMOM
3aTpaTr SHEPTUH.

Pacmmpsiercss  criekTp — TEXIPOLECCOB,  YTHIM3HPYIOIUX  XUMHUYECKYIO  JHEPIHIO
TpaHchopMaIuy 0TX010B OnoMacch (IIPOU3BOACTBO OMoTasa, Ono3TaHoa, OMOU3EIIS, TIp. ).

Upe3BbluailHO BaXKHBIM HAay4YHBIM HAIpPaBICHHEM CTAHOBUTCS COBEPIICHCTBOBAHUE
MPOLIECCOB aKKyMyJUpoBaHUsl dHepruu. Kak ObLIO yXke CKa3aHO, KOJOCCAJIBHO BO3pPOCIH
CKOPOCTbH 3apsIKH DIEKTPOAKKYMYISATOPHBIX Oatapeit u ux éMkocth [4]. B T'epmanuu 0koio
MOJYMIWIIMApAA €BPO 3aIJIAaHHPOBAHO HHBECTHUPOBATh B COBEPIICHCTBOBAHHE TEXHOJIOTHUH
BOJIOPOAHBIX TOIUIMBHBIX JJIEMEHTOB, KOTOpBIE MOTYT TpeBpaTutbcs B dPQeKTHBHBIC
aKKyMyJsITopbl sHepruu [15, 36].

Hugpopmamuzayua npoussoocmea, nozucmuxku u covima. VHPOpMAIUS CTaHOBHUTCS
MIPUOPHUTETHBIM (PAKTOPOM 3KOHOMHYECKMX cucteM. MHbopmamus Bcé Oonblie HauWHAET
UTPATh POJIb HpeoMemos u opyoull Tpyaa.

Cerogast MH(GOPMAIMOHHBIC CHCTEMBI SIBIAIOTCS HEOTHEMJIEMOI YacThIO NPAaKTUYECKH
Bcex OCHOBHBIX (oHmOB. To, uYTto wuHpOpPManus SBIAETCS KIIOYEBHIM KOMIIOHCHTOM
BBIYMCIIMTEIbHBIX ~MAalIMH W HM3MEPUTEIbHBIX TNPHOOPOB, OYEBUIHO, He Tpedyer
JIOTIOJTHUTENBHBIX KOMMeHTapueB. Ho undopmanus urpaer upe3BbuaifHO BaXKHYIO (a MOpoit n
BEAYILYI0) POJIb TaKKe B (YHKIIMOHUPOBAHUH JPYTHX JIEMEHTOB OCHOBHBIX (DOHIOB: MAIIIVH,
000py/IOBaHUs, UHCTPYMEHTOB, IPHCIOCOOJICHUH, TPaHCIOPTa, MEPElaTOYHBIX YCTPOWCTB.
Jlaxxe B colepkaHMW 3AaHUA W COOPY)XEHHH posib MH(GOPMALMKM CTaHOBUTCS BcE Oolee
omytumoi. MHDOpMAIIMOHHBIC CUCTEMBI BCE IMOJHEE 00CCIEYMBAIOT HEOOXOIUMBIN PEKUM
X (YHKIMOHHUPOBaHUS (BJIAXXKHOCTb, TEMIIEpAaTypy, COCTaB BO3AyXa W JApyrue (pU3MUecKue
XapaKTEePUCTUKH).

B coBpeMeHHBIX CcpeAcTBaXx Tpynxa Benymias poiib HHGOPMAIMH OOYCIOBIICHA IBYMS
MIPUYUHAMH: BO-TIEPBBIX, OHA MIPAET MEPBOCTEHICHHYIO POJIb B BHIIIOJIHEHUH ITPOU3BOCTBEHHBIX
GyHKIMIA; BO-BTOPBIX, €€ 1Oisl B OOIIEH IleHEe W3JeNHs CTAaHOBUTCS Mpeobiagaromed u
nocturaet mHorzAa 80-90 %. B wacTHOCTH, HA MaNeHBKUH SMEKTPOHHBIN OJOK, yIpaBIISIONIIIH
OTIEPalMOHHBIMH PEKUMaMH, TPUXOAUTCs okosno 70 % CTOMMOCTH COBPEMEHHOH CTHpalbHOH
MaIIHHBI-aBTOMATA.

Wudopmanus Bce Ooblile HAYMHACT BBIMOIHATH (YHKIMH TE€X KIIIOYEBBIX KOMIIOHEHTOB
HKOHOMHUYECKOI CHCTEMBI, KOTOPbIE paHee BBIIOJHIN MaTepuaibHble akTHBbl. Cpenu HUX
MOXKHO Ha3BaTh: Cbipbe, CPEOCE0 mpyod, npeomem mpyod, 20mogyo npoOyKyuio, cpedcmao
nompebnenus, kanuman (ACTOYHUK MOTYYCHUS NMPUOBLTH), mosap (0OBEKT KyIUTU-TIPOJAXKH),
obvekm cobcmeenHocmu, cpedcmeo 3awumol. IlpudeM posb HHPOPMAIMOHHBIX  (OPM
HSKOHOMHYECKOH CUCTEMBI ITPO/I0JDKAET HEYKJIIOHHO BO3PACTAaTh.

Cerogust popmupyetcs (M B 3HAUUTEIBHOW CTENEHH pealM3yIOTCs Ha MPAKTHKE) HEJbIi
PS «YMHBIX» CHCTEM Pa3JIMUYHOTO YPOBHSI: NPOM3BOACTBEHHOHN ollepanuu, pabodyero mecra,
uexa, 3aBoja (smart manufacturing), 3maHus, TPAHCIOPTHOH MarMcTpanu, Tropoja
(uadpactpykrypsl), crpansl. Hanpumep, mogo0Hbie cuctemsl soructuku (Google transport)
yXKe IEHCTBYIOT BO MHOTHX CTpaHax, BKIOYasl YKpauHy.
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B Kurae Ha MojepHM3anMIO TPaHCHOPTHOH HH(PACTPYKTYpHI IUIAHHPYETCS BBIACIUTH
THTaHTCKUE MHBECTHLMU — 10 62 mupa jposwtapoB. B Tepmanun Ha peanmsanuio «High-Tech
Strategy 2020» mianupyercs BoIACIUTS 15 Mipa espo [14].

B EC dopmupyrotcss ocHOBBI OnepHem — WH()OPMAIOHHO-IHEPTeTUUECKOW aKTHBHOM
CHCTeMBI (3HepreTuyeckoro ananora MHarepHera), obecrneunBaromeil c6op (0T MHOTOUHCIICHHBIX
HCTOYHUKOB), nepeoauy, XxpareHue, npeobpazoéanue U UCnOIb306aHue STEKTPUIECKOR SHEPTHU
B Hambonee »oHddextnBHOM pexume. Daxtnuyeckn OHepHer sBIseTCS TMTaHTCKHM
MEXIyHapOIHBIM HHTEIUICKTYalIbHBIM npeanpustiem [36].

Ceityac B Kurae mmanupyercst 6omee 500 «yMHBIX» TOpOmoB. 3aladd, KOTOPBIE CTaBSITCS
nepe HUMH — ONTHUMHU3AIUS SHEPrOCHA0)KEHHS, KOMMYHAIBHOTO XO3SHCTBA, JIOTUCTHUKH,
TPaHCHOPTHBIX MOTOKOB, MOHUTOPHHT ¥ KOHTPOJIb SKOJIOTHYECKON CUTYallll ¥ MHOTOE JIPyToe€.
MHorue 13 3TuX 3aJa4 HauMHAIOT PelIaThesl yXKe B HacTosee BpeMs. Tak, B ropoae YkaHbL3sH
(mexny llamxaem u HankumHOM), Onaromaps wucmoibp30BaHHIO VIHTepHeTa, Bemmed aist
yrpaBiieHH HHPPaACTPYKTYPOH U pecypcami, yIaJoCh COKPATHTh 00BEM YIIIEPOIHBIX BEIOPOCOB
MOYTH Ha 7 TBHIC. TOHH U C3KOHOMHTH Ha TommBe 17 MiH roaneit (2,7 muH momiapos). C
MOMOIIBI0 MH(MOPMAIMOHHBIX TEXHOJIOTHH JKUTENM W TOCTH TOpojJa MOTYT IIOdydaTb Ha
CcMapT(OHBI aKTyaIbHYI0 HH(OpMaIHo 00 aBTOOYCHBIX MapuIpyTax, HAUIMYHHA HapKOBOYHBIX
MECT U BEJIOCHIICJIOB B ITyHKTax mpokara [42].

Pesonroyun ¢ mamepuanosedenuu. Yxe CEronHs CTaHOBHTCS PEAbHOCTBIO MAacCOBOEC
ucnone3oBanre 3D-pHHTEPOB Ha NPOU3BOACTBE M B OBITY. DTO CO3IAeT MPEANOCHUIKH IS
LIMPOKOTO UCIONIBL30BaHUs adoumueHvix (0T anri. add — npubaBIsATh) TEXHOIOTHH, KOTOPbIC
CO3IIAI0T MAaTepUAIbHBIC IPEAMETHl IOCICAOBATEIBHBIM HApAIMBAaHUEM MaTepHAIbHBIX
CyOCTaHLMIA, a HE «OTCCUYCHHUEM HEHY)XXHOTO», Ha 4éM OBUIM OCHOBaHBI OBITOBABIIHE paHEe
cyOcTpaTHBHBIE METO/IBI IPOU3BOJICTBA.

Aooumuenvie  MemoOvl  TIDOM3BOJACTBA  IO3BOJSIFOT ~ pPEAM30BaTh  3HAUUTEIHHEIC
npeumyiectsa [34, 41, 50], B Tom uncrne:

®  HEOrpaHHYCHHBIE BO3ZMOXKHOCTH KOHCMPYUPOBAHUSL,

®  (Oecniamnocms 00ECTIEUEHHS CII0KHOCTH;

®  pecniamHocms 00CCIICUCHUS BAPHATHBHOCTH;

®  MUHHUMAIBHYIO OMX0OHOCb;

® U3rOTOBICHHE TOA mMpebosaHus UHOUBUOYAIbHO20 3AKA3YUKA C MHHUMAIBHBIM
HM3MEHEHHEM CTOMMOCTH MPOU3BO/ICTBA,;

e  BO3MOXKHOCTH BHECEHMS H3MEHEHUN 6 NOCAICOHUL MOMEHNT,

®  WCKITIOYCHHUE ITANa cOOPKU,;

e mpsMas Mmamepuanuzayus WHOOPMAIIMOHHBIX 00pa3oB (B TOM YHCIC 3aJaBacMbIX
HETOCPEICTBEHHO TOJIOCOM YeJI0BEKa, a B TIEPCIEKTHBE — M MBICIIEHHO).

Ilepexon Ha agAUTHBHBIE METOJIbI IPOU3BOJICTBA COMPOBOKAAECTCSA TAK)KE PEBOJIOLIMEH B
MarepuanoBeneHud. CerojHs Marepuaibl BCE OOJbIle MPEBPAIIAIOTCS W3 BEIIECTBEHHBIX
cybecmanyuil, CBOMCTBAa  KOTOPBIX  JIOCTHTAIOTCS B XOJIe  MPOJOKUTEIHHBIX
MIPOU3BOJICTBCHHBIX MPOIECCOB, B «KOHCMPYKYUu», HYKHBIE XapaKTEPUCTUKHA KOTOPBIX
3aKJIA/IBIBAIOTCS HENOCPeOCHEeHHO 8 npoyecce npou3go0Ccmead U3 HIX CO3JaBaeMbIX H3JICITHIA.

Bonee TOro, pealbHOCTBIO CTAHOBHUTCS KOHCTPYMPOBAaHHE KOMIO3WUTHBIX MAaTepHajioB C
yIpaBIsieMbIMH CBOMCTBAMH, KOTOPbIE MOTYT W3MEHITh CBOM XapaKTEPUCTHKHA M (OpMY yxe
Hociie MX CO3/IaHUs, UCXOJs M3 KOHKPETHBIX 3ama4y ¥ QyHKumil usnenwmii [22, 18, 50]. Takas
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TEXHOJIOTHSl TIe4aTH MOJydnia Ha3BaHWe deTwlpéxmepHodt (4D), Tak kak B Heil nmobaBieHO
YEeTBEPTOE H3MEPEHUE — BpEMsl.

Cerognst Bcé Ooyiee OTUETIMBO BBIPHCOBBIBAIOTCS 33/1a4d, KOTOpBIE INPU3BAHO DPELIATh
nH}opManMoHHOE 00eCIeYeHHEe COBPEMEHHOTO MaTepHANOBEICHUS, OPUEHTHPOBAHHOE Ha
ucronb3oBaHue 3D-IPUHTEPOB: a) yBEIMYEHHE CIOXKHOCTH U MHOT000pa3usi MPOU3BOIUMBIX
u3nenuii; 0) oOecrieucHWe THOKOW BapuaOETbHOCTH, T. €. BO3MOXHOCTH OBICTPO U C
MHUHUMAJIbHBIMH ~ W3JCp)KKAaMH  M3MEHSATH  CBOWCTBA  MAaTEpUaloB;  B) SKOJOTH3AIIHA
BEIICCTBEHHOW OCHOBBI UCIIOJB3YEMbIX MAaTEPUAJIOB Yepe3 MaKCHMalIbHOE IPHOIIKEHHE HX K
€CTECTBEHHOW OCHOBE; I) MAaKCHMAaJbHOE CHIDKEHHE CTOMMOCTH MAaTepUalioB M CTOMMOCTH
obopymoBaHus, paboTatomiero ¢ 3TuMu Matepuanamiu (3 D-mpuaTEepOB).

Komanpa yuénsix u3 Jlaboparopru nHOOPMATHKH U UCKyccTBeHHOTO MHTEekra (CSAIL)
MaccadyceTckoro TeXHOJIOTHYECKOr0 HHCTUTYTa MPEACTaBHiIa HOBBIH 3D-mpuHTEp, KOTOPBIHA
pabotaer cpasy ¢ decamoro (!) pasNUYHBIMH MaTepHalaMd U HCIOJB3YeT MeToauky 3D-
CKaHHPOBAHUsI, KOTOPAsi MTO3BOJISICT SKOHOMHUTB BPEMsl | JICHBTH BO BpeMsl Ipou3BoacTBa. Kpome
toro, caMm 3D-mpuHTEp IecmieBne M yHOOHEH, YeM CYyLIECTBYIOLIMEC aHAIOTH. YUEHBIC yKe
HareyaTaly Ha HEM YeXJIbl JUI CMapT(OHOB, CBETOAMOIHBIC JIMH3bI, ONITOBOJIOKOHHBIC KaOEeIH 1
MmHoroe apyroe [10].

B mevary MosSBHINCH CBEACHUS O BOSMOXKHOM CYIIECTBEHHOM CHIKCHHM cTommocTH 3D-
NpUHTEpa. B 4acTHOCTH, Takoe YCTPONCTBO MOXKET CTOMTH HE OOJbIIC XOJOAMIBHHKA — B
npenenax 180 nomtapos CIIA [17].

Vuénbie n3 Texunueckoro yuusepcurera Yanmepca (ILIBewyss) Hayq9HIHCh M3rOTaBIMBATH
«4epHWIay (TaKk HA3pIBAlOT MaTepuajbl, ¢ KOTOpbIMH paborator 3D-mpunreps) i 3D-
GuonpHHTEpa W3 LE/UIOJ036I — CaMOT0 PacHpOCTPAaHEHHOTO OPraHHYECKOro COCAUHCHHSI
IUIAHETHl, KOTOPOE COBEPIICHHO 0e300JI€3HCHHO BOCIPUHHUMAETCS M YTHIIH3HUPYETCS
9KOCHUCTEMaMH IUIAaHETHl 110 3aBEPIICHUI0 SKCIUTyaTAlMOHHOTO Cpoka u3zenus. boiee Toro,
nyTéM 100aBIICHUS YIJIEPOAHBIX HAHOTPYOOK Y4Y€HBIE CMOITIM MOJYYHTh MaTEpHAIBI,
MPOBOIAIIHE eKTprdecTBO [13].

3aiMCTBYST TPUHIMI HW3TOTOBJCHUS OCAMH CBOMX THE3J, WTAIBSHCKAEC HHKCHEPHI
pa3paboTain TeXHOJIOTHIO MPOU3BOJICTBA JOMOB MPH MOMOIIH 3 D-pHHTEPOB U3 TPSA3H U TJIHHBL
PaGoTa 3THX HACEKOMbIX, METOAMYHO CIIOI 3a CJIOEM BBIKIA/BIBAIOIIMX CBOM THE3[A, OYCHb
HanomuHaet geiictBust 3D-mipuHTEpa, a Marepuan HICATbHO COOTBETCTBYET IKOJIOTHUECKHM
TpeboBanusim [16].

Koneepzenuyus 6 npouzeoocmee u nompeonenuu. JOCTIKEHUS HAyKH Clelalu
PEabHBIM elI€ OJIHO OYCHb BAKHOE SIBJICHUE — KOHEEP2EHYUIO.

CJI0BO «KOHBEPTeHIMsD» MPOUCXOAUT OT AHIJIMHCKOTO CONVErge, 4yto O3Ha4aeT «CBOAUTDH B
OJTHY TOYKY», «CBOJHUTH BOEIMHOY». [IpUIMEHUTENFHO K TPOU3BOJACTBY, OM3HECY M MOTPEOICHHIO
KOHBEPIreHIHs IPeAnoiaraeT 00beAMHEHIHE HECKOJIBKUX CBOICTB M (DYHKIHMI B OZTHOM IIpEAMETE
WM YCTPOMCTBE VIS TAMbHEHIIEro CIOJIb30BaHUs 9TOTO YCTPOHCTBA B Pa3IMYHbIX Lemsix [44].
Taxum 00pa3zoM, IO KoHgepeeryuell OOBIYHO MTOIPa3yMEBACTCS MHO2OPYHKYUOHATLHOCIb.

OnuH U3 MPOIYKTOB KOHBEPTCHIINU KXl COBPEMEHHBIN YETIOBEK HOCUT ¢ c000il. DTO
€ro MOOWJILHUK, KOTOPBII BMEIIAeT BCE TO, UTO €€ HECKOJILKO JIET Ha3aJ ObLIO OTIEIbHEIM,
npuuéM  JOBOJBHO OOBEMHBIM TPEIMETOM: KOMIbIOTEp, TenedoH, ¢oToanmapar,
BHJIcOKamepa, (hOHAPHUK, 3aITMCHAS KHUXKKA, 9aChl-0yINIbHUK, KAJICHJaph U MHOTOE JIPYTOe.

[porecc KOHBEPreHIIUU CTall BO3MOKEH Oyaronaps emé 0JHOMY HaydHOMY JOCTHKCHHIO
— KOJIOCCAIBHOUM MHHHATIOpu3anuu m3nenuii. OcoOeHHO 3TO KacaeTcs CPEeICTB 00pabdOoTKU
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nHpOopManuu. XapakTep STOTO SBICHHUS OYCHb SAPKO OIMUCAN KJIACCHK MOCTHHIYCTPHAIN3MA
. Benn, x0Ts, 3aMEeTUM, C MOMEHTA €T0 BBICKAa3BIBAHHS MPOMLIO yxe Oonee 15 met. HBIMEI
CJIOBaMH, 3TO 3HAYHT, YTO HAyYHBIC U TEXHIYECKUE CBEPIICHHS YIUTN TAIEKO BIEPE.

«CerosiHss B OZIHOH KPYINHUIIE MHTEIPAIBHON CXEMbI (YMIIa) CTOMMOCTHIO MEHBIIE J0JuIapa
CKOHILICHTPUPOBaHA MOIIHOCTH JACCATKOB THICAY TPAH3UCTOPOB CO BCEMH COCIAMHSIOIIMMH HX
npoBoaHUKaMi. Ero éMKOCTh — MIJUTHOHBI OaliT U ObICTpOCiCTBHE — TPUILUIHOHBI Ollepalnii B
cekyHay» [2].

Eme Gosee rpaHAnO3HBIE IEPCIEKTUBBI CYJINT BHEIPEHHE HAHOTEXHOJOTHH, obemaromiee
W3MEHUTHh JI0 HEYy3HaBaeMOCTH HE TOJBKO IPOM3BOJACTBO, HO W Bech 00pa3 »XHU3HU
YeJI0BEUECTRA.

VYxe B caMOM Ha3BaHHHM «HAHOTEXHOJNOTHS» OTPaXEH XapakTep OXHIAAEMBIX
TEXHOJIOTHYECKUX HW3MEHECHHH, BEOb «HAHO» O3HAYaeT «Kapiuk». VIMEHHO ¢ TakUMH

pasMepaMH — B OJHY MWJUIMOHHYIO METpa — MPEACTOMT paboTaTh INPOH3BOACTBY.
IIpakTudecku 3TO O3HA4aeT pa3Mepbl «IPEAUPUATHNA» BEIUYUHOM C KIETKY MU Jaxe
MOJIEKYITY.

CeronHs, Ha HU3NETE COIMATIBHO-YKOHOMHUYCCKOH (opManuu, OOYCIOBICHHOUW XOJI0M
BTopoii nmpoMBITNITIEHHONW PEBONIONHH, MPU CO3JAHUM HOBBIX BUJOB NPOAYKIIMHA OCHOBHBIE
3aTpaThl Tpyda WAYT HE Ha MaTepHajbHOC MPOM3BOJICTBO, a Ha (OPMHPOBAHUE
HH(POPMAIIMOHHOTO COoAepKaHus u3zenuii. [1o JaHHBIM HCCIIeAOBATENCH, TP BBIMTYCKE TAKUX
HayKOEMKHUX TOBApPOB, KAK KOMIBIOTED, JIUIIb YETBEPTh 3aTPaT TpyJa UAET HEMOCPEICTBEHHO
Ha ux wirotoBieHue [1]. OcranbHoe MPUXOAUTCS Ha PabOTy HAYYHO-UCCIETOBATEIbCKUX
HHCTHUTYTOB, KOHCTPYKTOPCKUX OrOpo M mabopaTopuii, rae GopMUpYyrOTCs HHOOPMAIIHOHHBIC
AITOPUTMBI (YHKIIMOHUPOBAHUS U3ICITHH.

3 TpanchopManusi CHHEPTreTHYECKOH OCHOBBI —
aBuxkymasi cuiia Tperbedl NPOMBINIJIEHHOW PeBOJIIOLMH

HeiH4e MBI )KUBEM B 3110XY, Koraa O0epér pa3roH TpeThs mpoMbIuIeHHas peBoirorus. Kak
U B X0JIe IBYX €€ Mpe/IIeCTBEHHHUI], B Heil TpaHC(HOPMALMOHHBIM C/IBUTAM I10JIBEPTalOTCs BCe
TpH TpYIIIBI CUCTEMOOOPa3yIOIINX (axTopoB: MarepuaibHO-IHEPreTHYECKHX,
nH(pOpPMAIMOHHBIX U CHHEpreTHdeckuX. OHAKO B KaXI0H U3 PEBOJIIOLMI POJIb YIIOMSHYTBIX
rpymnn (GakTopoB pazIUdHA.

B xozxe mepBoif u3 HUX, CPOK KOTOPOI OOBIYHO JaTtupyeTcs opueHTHpoBouHO 1770-1860
rojamy, JHIWPYIOIIas poib B  TpaHC(HOPMALMOHHBIX Ipoleccax IpPHUHAUISKAIA
MamepuanvHo-3Hepeemuveckoi  rpynne  ¢axropoB. OCHOBHOM  3amaueil  SIBISUIOCH
HapalBaHHe CcWIoBoro ¢akropa. B wactHOocTH, Omaromapss IlepBoil NpOMBINIUICHHON
peBONIIOLMK OBUIO TOJIOKEHO HAyalo IIepexoay OT pydYHOro Tpyzaa K MaimuHHoMy. C
MOSIBJICHMEM MAIIMHBI (TOYHEE, pa3anyHbIX €€ BUIOB U ()OPM) OCHOBHOW 3aqaucii uenoBeka
CTaja JHepreTUUecKas «HaKayKay MalliHbl SHEPTOHOCUTEISIMU.

B xone Bropoit npowmbiiuienHoit peBomtonmu  (1860-1990-e roapl) MarepuanibHO-
sHepreTudeckre GakTopbl CTalHM YCTYNaTh NajJbMy NEpBEHCTBA (akropaM HHGOPMAMOHHON
rpynnbl. IMEHHO un@opmayus CTaHOBUTCS JABMXKYIIEH CHIION COLMANIbHO-3KOHOMHYECKOTO
Pa3BUTHs, KOTOpPOE HauMHACT 0a3MpPOBATHCS NMPEHMYIIECTBEHHO HA PE3yJbTAaTaX CHCTEMHBIX
HayYHBIX HCCIICIOBaHMH, a HE TNPOCTO YAAUHBIX H300pPETEHHAX TI'€HHEB-OJHMHOYECK.
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KonoccanpHelli pocT HH(MOPMALMOHHOTO CTaTyca CPEICTB NPOW3BOACTBA M IPEIMETOB
MOTpeOIeHUS TPeOOBA COOTBETCTBYIOLIECTO YBEINUCHNS YPOBHS 00pa30BaHMs HACCICHHUS.

B Tpersell TPOMBINIICHHOW pEBONIONMH dcTadera IUAEPCTBA IEPEXOTUT K
cunepeemuyeckum Gaxmopam. VIMEHHO OHM TIpU3BaHBl HMHTETPUPOBATH OTICIbHBIC
KOMITOHEHTHI (aKTUBBI, CPEACTBA IPOM3BOACTBA, UCIIOTHNTEIEH, 1IP.) B LIETIOCTHBIC JIOKAIbHBIC
SKOHOMHYECKHE CHUCTEMbl W OOBETUHUTH IIOCIEIHHE B €IWHOE CHCTEMHOE LEeJIoe —
IJI00aJbHYI0 9KOHOMHUKY «KOCMHUYECKOTO KOpadis 3eMis». DTo OyneT emé OZHUM LIaroM K
HaTypanu3anuu (IpUONMKEHUI0 K NPUPOJHBIM HadajaM) 3KOHOMHMYECKHX cucrteM. Bens
HMEHHO TMOJOOHBIM 00pa3oM B TPUPOJE OTAENbHbIE OHOJOIMYECKHE KOMIOHEHTHI
HHTETPUPYIOTCS B DKOCUCTEMBI, KOTOpPbIE, OOBEAMHASACH, (OPMHUPYIOT €IUHYI0 OHOchepy
IUTaHEeTHI.

To, uro B xozme TpeTbell NPOMBILUIEHHON pPEBOJIOLUU OCHOBOM MPOUCXOASIINX
TpaHC()OPMAMOHHBIX TIPOILECCOB CTAHOBATCA —CcuHepeemuyeckue (KOMMYHHKAI[IOHHBIE)
(akTopsl, OOBSICHSAETCS OOBEKTUBHBIMH INPHYMHAMH. BO-TIEPBEIX, B TNPOU3BOACTBCHHOM
CEKTOpE «IIEHTP TSDKECTW» IIEPEHOCUTCS C KPYIHBIX XO3SHCTBEHHBIX (OpPM  (MOITHBIX
pEernoHaNbHbIX 3NEKTPOCTaHILINH, MIPOU3BOJCTBEHHBIX TUTaHTOB, OTrPOMHBIX
nepepadaThIBAIOMINX M 000TAIIAIOIINX CHIPhEe KOMIUIEKCOB) Ha cemu, COCTOSIINE U3 THICSY U
Jake MIIIMOHOB MAaJEeHBKMX NPOM3BOACTBEeHHBIX enuHun (IT-mpennpustuii, MuHH-
SHEPreTUUECKUX YCTAaHOBOK, UCIONB3YIOMMX 3D-npuHTEephl Mpon3BoACTB). OHU MOTYT CTaTh
peasbHON MPOU3BOAUTENBHON CHIIOH, JIUIIB Oy1y4n 00bEJMHEHHBIMHU B IIEJIOCTHBIE CUCTEMBI.
Bo-BTOpBIX, CerofHs peasbHOCTBIO CTAHOBUTCSA ACATEIBHOCTh TPAHCTPAHUUHBIX BUPTYaIbHBIX
MPOM3BOJICTB, KOTOpble MOTYT (YHKIMOHHPOBaTh JIMIIL HAa OCHOBE COBEPIICHHBIX

CHHEPIeTHYECKUX CBSI3CH. B-Tperbux, (yHKIIMOHHPOBaHNE KOMITBIOTEPHBIX
(MHGOPMAIIMOHHBIX) YIIPABIAIOMIAX CUCTEM 10 IPHUHIUITY: «yMHBIH» 3aBOJ, «yMHBIH» IOM,
«YMHBIH» TOpOX, «yMHas» TPAHCHOPTHAas MarucTpailb, «yMHas» CTpaHa — TakKxke

HEOCYIIECTBUMO 0€3 aHaIIMTHYECKOTO M MHTETPHUPYIOIIETO BO3ACHCTBUS WH(POPMAIMOHHBIX
ceteir (mpexxae Bcero HMHtepHera). B-uerBepThix, cam MHTepHeT Kak 0a30BEIA (hakTOp
BCEIUIAHETHOW NaMATH 4eJOBEUeCTBA CTaJl NPOIAYKTOM CHHEPreTHYecKOW WHTEeTpalyun
JIOKJIbHBIX MH()OPMALIMOHHBIX CUCTEM.

Ha magano 2016 roma uymcno moTpeOuTeneld, peryasapHO HCIONB3yIomMX HHTepHeT,
cocTaBmio Gonee 2 MIpA 4enoBek, T. €. 6onee 27 % nHacenenust 3emmn. C 2000 mo 2015 rox
yIeNbHBIN Bec Mmojb3oBaTenei MHTepHera yBenuumics B 4 pasa — ¢ 6,5 1o 27 %. B Espomne
npoHukHoBeHHe MHuTepHera mocturio 75 %, B Cesepnoil u IOxHoi Amepuxe — 66 %. A B
Takux cTpaHax, kak Hopserus, BemukoOpuranus, Karap, Snonus u OAD, mpessicrio 90 %
[38]. KonmuectBo mosip3oBateneil MOOUIbHBIX TesieoHOB K KoHILy 2015 roga nocturino 7 Mip
(T. e. IPAKTUYECKU CPaBHSJIOCH C KonmuecTBOM xutened 3emun) [33]. TIporHosupyercs, 4To
WMEHHO Oaromaps MHTerpanuu ceteid MHTepHeT M MOOWIBHOW CBS3HM KoJIH4ecTBO MHTEepHET-
monp3oBatened B 2016 Toxy TpPEBBICHT TOJNOBHHY JKHTeNeH TuraHeThl. OOBbEeM 3JIeKTPOHHOM
TOPTrOBJIHM JOCTHT ouTH 15 % BcemupHOro odbema nmpogax [21].

Qaxtngeckn pyoex XX um XXI| Beka W ciemyer cuMTaTh BpeMEHEM Hadaja Tperher
MPOMBIIIJIEHHOHN peBOMOIIMU. IMEHHO B 3TOT MEPUO/ B MOJTHOM MEPE COEAUHIIIUCH B €IMHOE
uenoe — Beemupnyio naymuny (Www — World Wide Web) — Tpu rnaBHbIX H300peTeHHs
4elioBeYecTBa,  (OPMHUPYIOMHUX  KITIOYEBBIE  MHCTPYMEHTHI  BCEIUIAHETHOW  MaMSTH:
nepcouanvHulli komnviomep, Humepnem u yugposvie mexuonrocuu. OHU W obecnedmnn
KOJIOCCAJBHYIO CKOPOCTHh (OBICTPOJICHCTBUE) peaM3alliil Ha TII00AJbHOM YpPOBHE TpPEX
KIIOYEBBIX (YHKIHHA TIAMATH, a HWMCHHO: (DHKCaluy, XpaHCHHWS W BOCHPOHM3BEACHUS
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nHpOpManuu B JIOOBIX €€ ¢opmax (NEUaTHBIX, ayAHO-, BHIEO-). DTO M MOCIYXWIO B
KOHEYHOM HTOT€ NPHUYMHOM B3PBIBHOTO JIABUHOOOPA3HOTO Iporpecca OOIIECTBEHHBIX
OTHOWICHUHA W TEXHOJIOTHH, B T. 4. depe3 Tpancep mociegHux. M60 CKOpPOCTh pa3BHTHUSA
moObBIX cucteM (B T. Y.  CONHUATBHO-DKOHOMHYECKHX) OOYCIIOBIEHa  HMMEHHO
XapaKTEepPUCTUKAMHU OBICTPONEHCTBHS HX MaMSTH.

Cemuszayus npou3eoocmea. B COBPEMEHHBIX YCIOBHSAX pEAIBHOCTBIO CTaHOBHTCS
CO3JlaHHE «YMHBIX» (SMart) ympaBisIOIIMX CHCTEM, KOTOpBIE HE TOJIBKO OepyT Ha cebs
(YHKIMIO ONTHMHU3ALMU B NPOCTPAHCTBE W BPEMEHH ITPOM3BOJCTBEHHBIX IPOLECCOB, HO U
CITy’KaT UHTETPUPYIOIUM HayalloM, OOBEIMHSIOINM JISSITEIbHOCTh MHOTHX, 3249aCTyI0 COTEH,
TBICSY WJIM, KaK B Ciydyae C DHEPreTHUecKOil cucremod OmepHem, — MWUINOHOB
XO3SIHCTBEHHBIX 3BEHbEB. B YaCTHOCTH, «YMHBIC» I/IHTepHeT-CI/ICTeMLI YCIICNIHO peIIaroT
NpoOJIeMBl  JIOTHCTHKHM ~ IIPOM3BOJACTBEHHBIX NPEANPUATHH, BKIIOYass 3aJaddl IIOHCKa
ONITHMAJIBHBIX TIOCTABIINKOB PECYPCOB, ONTHMHU3AINI MapIIPYTOB UX JOCTABKH, Mp.

TlonoOHBIe cHCTEMBI yXe JOCTYIHBI IOJB30BAaTEeNsIM BO MHOTHX CTpaHax, BKIIOYas
VYkpauny. Hampumep, cymiecTBylomasi cCHCTeMa YHPaBICHUS TPAHCIIOPTHBIMH IIE€pEBO3KaMU
(Google-transport) B cocTOSHHE HE TOJNBKO paccyuTaTh HauGosiee 3(GPEKTUBHBI MapuIpyT
JIOCTaBKH I'PY30B B OIPECIEHHBIA MYHKT CIIEJOBaHHA, HO ¥ OA00paTh Ipy3 Ha 0OpaTHBIil MyTh
— 4TOOBI HE BO3BPAIIATHCS «IIOPOIKHIKOMY.

Kak yxe oTMeuanoch, CEromHs CO3JAIOTCS YNPABISIONINE CETH PA3JIMYHBIX YPOBHEH:
«YMHBII» 3aBOJ, «yMHBII» JOM, «yMHBIN» TOPOJ, «yMHas» TPAaHCIOpPTHas marucrpais. Ho
Bce OHU (OPMUPYIOTCS U (PYHKLIIMOHUPYIOT HAa OCHOBE IIOCTOSIHHOM cBsi3U ¢ IHTepHETOM.

OuepHem (EnerNet). Cama crienuduka «3eJ1€HON» IKOHOMHUKH U (YHKIIMOHUPYIOLICH B
e paMKax <«3eJEHOH» JHEPreTHKH TpeOyeT KOpeHHOH TpaHchopMmanny CHHEPreTHUECKOH
(KOMMYHHKAIIHOHHOH) OCHOBBI. bojee TOro, MOXHO YBEpEeHHO YTBEpXKIaTh, 4YTO 0Oe3
MOJOOHBIX TIPeoOpa3oBaHNil HU «3eIEHas IKOHOMHUKA, HU TeM Oosee «3enéHas SHepreTHKa
peann3oBaHbl ObITH He MOTYT. OCHOBHBIE JOBOBI CBOJSTCS K CIEAYIOIEMY.

B ommuue oT TpagMIMOHHON 3HEPreTHMKH, KOTOpas OCHOBaHA HA OOJBIIMX IO 00BEMY
nepepabaThIBAIONIMX MOLIHOCTSX, «3eJEHAs) DHEPreTHKA UCIOJIb3yeT OrPOMHOE KOJIMYECTBO
(COTHM MWIUITMOHOB eAMHMIL IulaHupyercsi Toyibko B EC) HeOOJbIIMX TeHEPHUPYIOLIMX
YCTAaHOBOK. JTO TIPEIIIOJIaraeT 3HAYMTENBHYIO OeKOHYeHmpayuio WCTOYHUKOB SHEPIUU.
dakTHYeCKH Kax/iasi CEeMbsi, OCTaBasiCh IOTPEOUTENEM OdHEPruM, NpeBpalaerTcss B €
npousBoauTens. [logoOHble pa3po3HEHHbIE HCTOYHUKM SHEPTMH MOTYT CTaTh peajbHOU
MIPOM3BOUTENBHON CHJION TOJBKO MPH YCIIOBHH, €CJIM OHM OyAyT OOBEIMHEHBI B €IHHBIC
CHCTEMHBIE KOMIUIEKCHI U MH(OPMAIIOHHO YIIOPSIOYEHBI.

Jpyroii OCOOCHHOCTBIO «3€JIEHOW» BHEPreTUKH SBIAETCS Yy3Kas o0nacTb yCIOBHH
(YHKIIMOHMPOBAHUS KaXIOTO M3 BHAOB IOJy4aeMOil 3Hepru. B dacTHOCTH, COJHEYHBIE
reHepaTopsl paboTalOT TOJBKO JHEM, BETPOBbIE — B BETPEHYIO IIOTOJY, OHOTa30BHIE —
MIPEMMYIIECTBEHHO JIETOM M OCeHbI0 M T. 1. Kpome TOro, KaXIplii W3 HHUX HMEET CBOH
COOCTBEHHBI ~ CIEKTP ONTUMAJBHBIX YcloBHH pabotel. Bcé€ 310  00yciaBiuBaer
HE0OXO0IMMOCTh 3HAYUTENBHON dusepcugurayuy JHPTeTUIECKON OCHOBBI SKOHOMHUKH.

W, HaxkoHem, TpeThs CYIIECTBEHHas OCOOEHHOCTh CBf3aHA C HEOOXOAMMOCTBHIO
unmezpayuy HEPreTHYECKUX MOIIHOCTEH B eIMHbIE KOMIUIEKCHI HE TOJBKO B MaciuTabax
CTpaHbl, HO M B MaclITa0ax KPYyMHbIX TPAHCIPAaHUYHBIX PErHOHOB. B yacTHOCTH, B THEBHOE
BpeMsi SKOHOMHUKY EBpOIBI MOTYT MHUTaTh COJIHEYHBIE DJIEKTPOCTAHIIMM IOXKHBIX CTPaH, a B
HOYHOE BPEMsI SHEPTHI0 OYAYT HOCTaBIATh THIPOIeKTpocTaHuu CKaHIMHABUH.
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Ceromass B EBpocoroze  pealbHOCTHEO  CTAHOBHTCS — CO3/[aHHEC  HH(DOPMAIMOHHO-
9HEPTreTHYECKON CeTH — CBOEOOpa3HOro 3HepreTHueckoro axanora VHtepHera. besycnorHo,
camMa uAesd CO3JAaHUS E€IMHOM DSHEPreTMYeCKOM CeTH, OXBaThIBAIOUIEH 3HAYUTENIBHYIO
TeppUTOpHIO, HEe HOBa. [lomoOHBIE CeTH AEHCTBYIOT B TAaKUX KPYIHBIX rocyaapcTBax, kak CIIIA,
Kurait, Ungusa. Exunas sHeprocucrema aeiictBoBaia B CoBerckoM Coroze. OHa mpojospkana
(YHKIIMOHMPOBATH U B 00Pa30BaBIINXCS MOCIE €r0 pacaia rocyIapcTBax.

OnbIT  (pYHKIMOHUPOBAHMSA TOAOOHBIX CETeH WCHONb3yeTcs Tpu  (GOPMHUPOBAHUH
OnepHera. OnHako ypoBeHb WH(POPMAIMOHHOW CIIOKHOCTH 3a/1a4, PEIIaeMBIX ITOCIIEIHUM,
HECOINOCTaBMMO BBIIIE. Eciy NpexHHe >HEprocHCTeMBbl JOJDKHBI OBUIM TJIaBHBIM 00pasoM
3aHUMAThCS Mepepacrpesie/iCHHeM JHEPIUH, TO KOMIUIEKC 3aJad J3HEPrOCHCTEM HOBOTO
MOKOJICHHsI 3HAuMTeNbHO Oousbiie. OHU NOJDKHBI OynyT obOecneuuBath cOop (MOKYIIKY)
AJIEKTPOIHEPTHMH OT MWUIMOHOB OSKOHOMUYECKUX CYOBEKTOB, HCIHOJNB3YIONMX COTHU
MHUJJIMOHOB DPAa3IMYHBIX TE€HEPaTOPOB PA3HBIX BHUJIOB U THUIIOB, €& KOHOUYUOHUPOBAHUE
(moBegeHWe M0 CTAaHOAPTHBIX IIapaMeTPOB), Hepedauy, XpaneHue, npeobpazosanue U
ucnoiv3oeanue SHeprud B Hambonee 3(GEKTHUBHBIX pEXUMaX, a TaKke oOecleueHue
yCTOIYMBOCTH 3HEprocucTeM. Kpome TOro, pelarorcs CIoKHEHIIe SKOHOMUYSCKHE 3319l
MOKYIIKH ¥ IPOAAXKH SHEPTHH ¢ e€ MHOTO(aKTOPHOU TaprdUKaUeH.

Bupmyansnsie npeonpuamus. ®opMUpOBaHUE BUPTYalIbHBIX MPEANPUSITHH MO3BOJSET
peanu30BaTh MPUHLUI KOHIEHTPAIMH BO BPEMEHH IPOLECCOB, JCKOHLCHTPHUPOBAHHBIX B
npocTpaHcTBe. biaaromaps co3gaHHIO MPOU3BOACTBEHHBIX CETeH MPEIIPHATHS, HAXOMAIIHECS
B pasiMYHBIX HPOCTPAHCTBEHHBIX YCIOBUSAX — 3a4aCTyH0 B Pa3iIMYHBIX YTOJKAaX 3EMHOTO
mapa, — MOTYT UHTECTPHUPOBATH CBOIO JACATCIBHOCTD B €ANHBIC ITPOU3BOJICTBCHHBIC ITUKIIbI.

TlogoOHbIe mpuUMepsl IEMOHCTPUPYIOT MHOTHE H3BECTHBIE KOMIIAHHHM MHpPA, B YaCTHOCTH
TpaHCHAMOHANbHBIE Kopropauuu «boumHr» 1 «Aspobyc». Emé ogus mpumep — KOMIaHUS
CISCO-system, koTopas KOHTPOJHPYET MPOHM3BOJCTBO OKOJO TMOJOBUHBI KOMITBIOTEPHOTO
o0opynoBaHusl B MHpe. B IesTeNbHOCTH KOMIAHWM YYacTBYIOT 38 KPYIMHEWIINX MHPOBBIX
NpeANpUATHH B pasHbIX CTpaHax. HO TOmbKO JBa MpPEANpPUATHS HPHHAISKAT —ei
HerocpeacTBeHHO [8].

CeromHs Ha MHPOBOM PBHIHKE MOJKHO BBIOpaTh cebe B MapTHEPHI J000E MpennpusTHE,
KOTOpOe BaM KOMIUIEMEHTapHO (T. €. IOMOJHSAET Balld BO3MOXKHOCTH) II0 KaKOMY-JTHOO
CerMEHTY CBOCU IESTeNBHOCTH. DTO MpEIpHUsITHEe OYIeT CaMOCTOATENBHO O0ECIeUrnBaTh
CBOIO JIOTHCTHKY, KaJpOBYI0O H TEXHHYECKYI0 TIIONIUTHKY, a TakXkKe pemarb Bce
MIPOU3BOJICTBCHHBIE M MAapKETHHTOBBIC BOIPOCHI MO BCEM OCTAIBHBIM CETMEHTaM CBOCH
JIeSITeTbHOCTH.

Topuzonmanvno pacnpeodenénnvie cemu. OIHOM U3 OCOOEHHOCTEH COBPEMEHHOTO
pa3BUTHA TPOU3BOAUTCIILHBIX CHJI ABJIACTCA (bOpMI/IpOBaHI/Ie TOPU3OHTAJIBHBIX CBﬂ3eﬁ,
COCTUHSIONUX HEMOCPEICTBEHHO (T. €. 0e3 MOCPEeAHNYECKUX CTPYKTYpP) NMPOU3BOAUTENEH U
norpeduTene u3genuit M ycuyr. OTOMy CIOCOOCTBYeT psJ IPEANOCHUIOK: BO-TIEPBBIX,
TIEPEHOC «IICHTPA TAKECTU) C MAaTCPUAJIBHBIX Ha I/IHq)OpMaHI/IOHHBIe Cpe€acTBa Mmpon3BOACTBA
(IporpaMmBbl, aNTOPUTMBI, 0a3bl J@HHBIX) M O00OOOIIECTBIEHHE MOCIEJHUX; BO-BTOPBIX,
JCKOHIEHTPALUsl ~ MCTOYHUKOB  JHEPIHH, TMPU  KOTOPOH  TOSBISIOTCS  MHJUIMOHBI
COOCTBEHHUKOB OTHOCHUTEJIFHO HEJOPOTHUX EAMHMYHBIX MOIIHOCTEH; B-TPETbHX, MOSBICHHE
JICIEBBIX ITIPOM3BOJCTBEHHBIX CpeACTB B Buae 3D-NpHHTEpPOB, MOCTYMHBIX OOJIBIIMHCTBY
YJIEHOB 00IIecTBa. B KOHEUHOM HMTOTE MBI CTAHOBHMCS CBUJICTEISIMU (POPMUPOBAHUSI HOBOTO
TUIAa SKOHOMUYECKMX OTHOIIEHWH. B pesynprare 3aKinaipIBalOTCS OCHOBBI COMUOAPHOU
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OKOHOMUKU, TIPU KOTOPOH IIPOU3BOAMTENM M (4TO BAKHO) OHH K€ B OOJBLIMHCTBE
COOCTBEHHUKHM CPEACTB IPOM3BOACTBA OOBENMHSIOTCS B €OMHBIE IPOU3BOICTBEHHO-
NOTPEOUTENBCKME CETH, TI€ IOAYy4YaloT BO3MOKHOCTH AKTUBHO BIMATH HA IIPOLECCHI
YIPaBJIEHHS TPOM3BOIACTBOM U PACIIPENETEHUEM JOXOI0B.

«Obnaunvien mexnonozuu (Cloud technologies). JlaHHbIM BUI TEXHOIOIHH II03BOJISET
UCIIONB30BATh CETH JUIS PEaIU3alliy PA3IMYHbIX POU3BOACTBEHHBIX MPOIIECCOB, CBA3AHHBIX C
00paboTKoit MH(pOpPMaIMK, 3a TPEAeTaMH MOIIHOCTEN KOHKPETHOTO MPEANpPUATHS (B TOM
YHCIIE KOHKPETHOTO KOMIBIoTepa WK | T-cucTembr).

ITonoGHBIM 06pa30oM MOTYT BBIIOJHATHCS OMEpaluu: 0O0pabOTKH U XpaHeHHs MH(OpManuu
(BKJIFOYAs SJIEKTPOHHBIE MIICbMA), TOUCKA, CUCTEMATU3AINN U aKTyalnu3alyH (T. €. OOHOBJICHU)
JIaHHBIX, PCANU3ALMH BBIYMCICHUH, HCIIOJIb30BAHUS KOMIIBIOTEPHBIX MPOrpaMM, MPUIIOKEHHUH,
6a3 TaHHBIX, CHCTEM OE30MaCHOCTH, HHTETPALMOHHBIX TTAKETOB 1 MHOTOe apyroe [30].

Bce 3TM (QyHKIME BBIMONHSIOTCS Ha YOaJEHHOM OT IOJNB30BATENsl CepBEpe uepes
WuTepHer, kak OBl Ha «CcBOEOOpa3sHOM «oOnake» (OTCIOIa W Ha3BaHHME TexHojormii). Ho
(aKTHYEeCKH KaKABIM OTICIBHBIA JKUTENb 3€MIM HAdMHACT MOJb30BAThCS YCIyraMu
BCEIJIAHETHOW  CHUCTEMBbl MaMATH. OJTO  KOJOCCAIBHO  MOBHIMAET 3(PPEKTUBHOCTH
HKOHOMHUYECKHX TMPOLECCOB, MHOTOKPAaTHO YCKOPSIET IPOIECCH HAaKOIUICHHUS, (HUKCAIU
(3aKperyieHus) W BOCIPOM3BEINCHUS HH()OPMALMH, YTO 3aKJIAAbIBAET INPEIIOCHUIKK IS
OecrpeleICHTHOTO YBEJINUEHHSI TEMIIOB Pa3BUTHS YEJIOBEUECKON IMBUIU3ALINH.

3aknrouenune. Habmomaemass B Hactosiiee BpeMmsl TpeThbst IMPOMBINUIEHHAS PEBOJIOLUS
peanusyercsl B X0Jie TPHEIMHOIO B3aMMOAEHCTBUS TpaHCc(opMmanuii TpEX KIIOUEBBIX TPYIII
(haKToOpOB:  MamepuanbHO-dHepemuiecKux, — UHQOPMAYUOHHLIX U  CUHEPSEIUYECKUX
(KOMMyHUKayuoHHblX). B pesympTaTe MMEHHO 3THX IIPOIECcCOB (OPMUPYIOTCS OCHOBBI
SKOHOMHUKHM HOBOro THma. EHW HaJUIKHUT pa3pemmTh T€ CONHUAIBHO-3KOHOMHYECKHE W
9KOJIOTMYECKHE MpoOieMbl, W3 JaOMPHUHTOB KOTOPHIX HE B COCTOSIHUM BbIOpaThes
CYIIECTBYIOINE S KOHOMHYECKHE CUCTEMBI.

B  3aBucuMocTM  OT  KOHKPETHBIX TIpaHEH, paccMaTpMBaeMbIX  pPa3IMYHBIMHU
uccienoBaTeIsiMu, GpopMupyemMas SKOHOMUKA Ha3bIBaeTCs «3e1éHotl» (Tak Kak OCHOBaHA Ha
9KOJIOTHMYECKH MIAJAMNX TEXHOJOTHUSX), «IKOHOMUKOU KOCMOHA8mMOo8y (Tak Kak (opMHUpyeT
OCHOBY HCIIOJIb30BaHMSI PECYpPCOB IO 3aMKHYTBIM IIUKJIAM), cecmetnogol (Tak Kak
OpPHEHTHPYETCsl Ha  IOCTI)KeHHe menield  cecteiiHoBoro  (Sustainable)  passutus),
nocmunoycmpuanvioti (Tak Kak HIET HAa CMEHY CYLIECTBYIOIIETO WHAYCTPHAIHHOTO
obmiectBa), ungopmayuonnoi (Tak BeXymIUM (aKTOPOM B HEH CTAaHOBUTCS HH(OpPMAIHS),
cemesou (Tak Kak (DaKTHYECKH 3aBEepIIAcT CO3/JaHHWE TIJI00AJbHOW CETH JIOKaJIbHBIX
HSKOHOMHYECKHUX CHUCTEM).

Pemaromye mpeanockIKM Mepexosa K HOBOW IKOHOMHKE 3aKIIaJbIBAIOTCS COOBITHAMH,
Ka4eCTBEHHO M3MEHSIONUINMH COJIep)KaHUE YHOMSHYTBIX TPEX CHCTEMO()OPMHUPYIOIIUX TPy
(aKTOpOB, a IMEHHO: TEPEXOIOM K 60300HOGUMbIM UCHOYHUKAM MATEPUAIIBHBIX PECYPCOB U
9HepruM  (KOpPEHHBIM  00pa3oM  M3MEHSET  MaTepHalbHO-DHEPreTHUECKYI0  OCHOBY
HPOHM3BOJACTBA), CO3AaHHEM KoMnvlomepd U  yu@poevix  mexunonocuti  (M3MEHIIOT
HHPOPMALMOHHYIO OCHOBY), (QOpMHpOBaHHEM HumepHema KaK €IMHON BCEIIAaHETHON
CHUCTEMbI NaMsATH (MHTEIPUPYET B €IMHYI0 CHHEPreTHYECKYI0 OCHOBY MHPOBOH 3KOHOMHKHU
OT/IeTIbHBIE JIOKAJIbHBIE CUCTEMBbI).

bnarogaps HOBBIM MNpHUHIMIAM (QYHKIMOHUPOBAHHUS TMPOU3BOIAMTENBHBIX CHI U
peanM3zanyd  TPOW3BOJCTBEHHBIX OTHOLIEHWH  MOSBISIOTCS  BO3MOXKHOCTH — PEIICHHS
B )XKHEHIIMX COLMAIBHO-9KOHOMHUYECKHX 3a1a4:
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e IIepexofa K 3aMKHYTBIM LIHKJIaM PECYPCONOJIb30BaHNS;

®  paIMKaIbHOIO CHIDKCHHS DKOJIOTHYECKOH Harpy3KH Ha IPHPOIHBIE CHCTEMBI;

® 3HAYUTEIHHOTO MOBHIIICHUS 3P (HEKTHBHOCTH OOIIECTBEHHOTO IPOU3BOICTBA;

e 0000IIEeCTBICHNS CPEICTB IIPOM3BOJCTBA U BOBJICUCHHUS IIMPOKUX MACC K YIIPABICHHUIO
KOHOMHUYECKUMH CUCTEMaMHU;

e (OpPMHPOBAHUS OCHOB «COJHMIAPHOI SKOHOMUKHY;

® CYIIECTBEHHOT'O MOBBILICHHS Ka4eCTBa )KU3HU JIIOJCH;

® mepexoja K LeJICHAIIPaBICHHOMY BOCIIPOM3BOICTBY M Pa3BUTHIO JINUHOCTHOW OCHOBBI
YeJIoBeKa.

HpI/I BCEX TIOJIOKUTCIIbHBIX TCEHACHIUAX, KOTOPLIC HECET TpeTbH MPpOMBIIJICHHASA
PEBOJIFOLNA, HE ClieqyeT 3a0bIBaTh, YTO OHA JIMIIb 3aKJIaJbIBACT HEOOXOUMBIEC MPEATIOCHUIKH,
KOTOpPbIE MOT'YT OBITH IPe0OpPa30BaHbl B peajbHbIC KOHTYPHl SKOHOMHYECKHX CHCTEM TOJBKO
pa3yMOM H TPYIIOM YeJIOBeKa.
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HocmimpkyeTbest  iHHOBaliffHMA moTteHmian Tpersoi mnpommcnoBoi pesomonii (TIIP), sxmit
peamni3yeTbes depe3 TPHANIEKTHUHY B3a€EMOAII0 TPHbOX TPYH CHCTEMOTBIPDHHMX UYHMHHHKIB: MaTepialbHO-
CHEepreTHYHuX, I1HQOpPMAIHUX, CHHEPreTHYHUX. PO3MIAAIOTBCS HANPSIMKA TpaHchOpMaIiitHUX
MEPETBOPEHB 3a KOXKHOIO 13 3raganux rpyn y xoxi TIIP. AHami3zyeTbcs eKonOridyHuil BEKTOp iHHOBALIH,
Pe3yIbTAaTOM SIKHX Y KiHIIEBOMY MiJICYMKY MOXe€ CTaTH ()OPMYBAHHS «3€JCHO» €KOHOMIKH («EKOHOMIKH
KOCMOHABTIB»), 10 ()YHKIIOHYE Ha OCHOBI 3aMKHEHHMX LMKJIIB BHKOPHCTaHHsS pecypciB. Ha3uBaroTecst
Tpu 6a30Bi Ipynu iHHOBAILiH, Mo oOymoBioroThs Xifg TIIP: mepexin Ha BiXHOBIIOBaHI JpKepena eHEeprii;
OCBOEHHSI IIM(POBUX TEXHONOTIH y cdepi BHPOOHMIITBA 1 CIOXKHMBAHHS IIPOAYKIII, MepeKH3allis
COLIIAIBHO-€KOHOMIYHOI CUCTEMHU.

Knrouosi cnosa: TpeTss IPOMHUCIOBA PEBOJIOIIS, IHHOBAII, «3€JICHa» CEKOHOMIKA, MEpeKH3allis
CKOHOMIKH.
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