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O wecToM TEeXHOJNIOrM4YeCKoOM yKage

Jl. E. TpyHuH, A. J1. [ puHUH

B nacmosuweii enase ma 6aze meopuu npUHYUNOE NPOU3BOOCMEA U NPOU3BO0-
CMBEHHBIX PEGONIOYULL Mbl NOKA3bIBAEM B3AUMOCES3b MexncOy K-eoanamu u xkpyn-
HetuuMU MexXHOIOSULECKUMU NePeopOmAMY 8 UCMOPUU, a makKdice Oeidaem npo-
2HOo3bl 00 0cobennocmsax wecmoil K-eonnvl 6 céeme udywei ¢ 1950-x 2e. kubepHe-
muueckol pegonioyuu. Ml npeononazaem, ymo wecmas KOHOPAMbESCKAsi 60IHA
6 2030-2040-x 2e. convemcs ¢ 3asepuiarougeli pazoil KubepHemuueckol pesoroyuu
(KOMopylo Mbl HA36AMU PA30L CAMOYNPABTSEMbIX cucmem). dmom nepuod byoem
Xapaxmepuzo8amvcs npopbleOM 68 MEOUYUHCKUX MEXHONO02UAX, KOMOopble CMO2YM
00beOUuHUMb BOKpPYe CeOsi MHONCECMEO OpYeUX U 8 YEIOM COCMABAM KOMNIEKC
MAHBPUK-mexuonozuti (MeOUYUHCKUX, AOOUMUBHLIX, HAHO-, OUOMEXHON02Ul,
PobOMOmexHUKY, UHOOPMAYUOHHBIX U KOSHUMUBHBIX mexHono2ull). B enase da-
10MCsl HEKOMOPbLE NPOSHO3bL O PA3GUMUU OAHHBIX MEXHON02U.

Knrwouesste cnosa: npoussoocmeeHHvle pesomoyuy, NPUHYUN HpoUu3e00Cmad,
NPOMBIUIEHHAS. PEBOTIOYUS], KUDEPHEMUYECKasl pegoNioylsl, CaAMOYnpaesisembie Cu-
cmembl, KOHOpamvescKue 60/Hbl, uemseepmas K-eonna, namas K-eonna, wecmas
K-e6onna, Mup-Cucmema, yenmp, nepugepus, meouyuna, 6UOmMexHoro2uu, HaHomex-
HOIO2UU, POOOMOMEXHUKA, KOCHUIMUBHbIE MEXHOIOSUU.

O MeToaoNnorum nccnenoBaHus

OpxHa U3 1eNell HACTOSIIEH TIIaBBI — IPEICTABUTh TEXHOJIOTMYECKHIE IPOTHO3H Ha OJIH-
KaWIIye TMoJBeKa WK Jaxke OoJiee, IpH ATOM 000CHOBATh HAYYHYIO M METOAOJIOTHYE-
CKyI0 0a3y JaHHBIX IPOTHO30B. JI 3TOTO MBI OIMpaeMcsl Ha ABE 3HAYUTEIBHBIC TEO-
pHUH, TIOKa3bIBasi OJJHOBPEMEHHO BaXKHbIE TOUKH MX TIepeceueHUs U B3aUMHON BepU(U-
karuu. Ilepsas Teopust — Teopust JIMHHBIX nMKIOB (win BonH) H. JI. Konaparteesa.
[MockonbKy 3Ta Teopus yxe Oblia MOAPOOHO oXapakTepu3oBaHa HaMu (cM.: ['puHHH,
Koporaes, Hupens 2011; I'punun, Koportaes 2012; I'purmna 2012; 2013; Koporaes,
I'punun 2012; Grinin, Korotayev, Tausch 2016), B HacTosmIeil r1aBe Mbl He OyaeM
OCTaHABJIMBATHCS Ha PA3IMYHBIX B3TJLIIAX M MOAXOIAX, ee BO3MOKHOCTIX. Ho kpaitne
Ba)XHO €IIIe pa3 MOTYCPKHYTh, UYTO PEryJIsipHas CMEHA 0ojee aKTHBHON SKOHOMHYECKH
(da3pl MeHee aKTUBHOW W KPU3HUCHO-ACTIPECCHBHOW TMO3BOJSET JeNaTh JOCTATOYHO
000CHOBaHHBIE MPOTHO3BI. A paclpOCTpaHEHHAasl Cper PKOHOMHCTOB HJIesl, YTO TaKoe
uepe[OBAHME CBS3AHO C TEXHOJOTMUYECKHMH HHHOBALMAMH, uaymias eme ot . [lym-
nmetepa (Shumpeter 1939) u cobctBenno camoro KonpapatbeBa (2002), maeT WHCTPY-
MEHT IIpPOTHO3WpOBaHMA. lmes 3akmiogaercss B TOM, YTO BO BpeMsI KpPU3UCHO-
JIETIPECCUBHBIX (a3 yCHIIMBACTCS aKTUBHOCTh N300peTaTenell 1 OM3HECMEHOB, KOTOPHIC
MIBITAIOTCS BRIPBATHCS M3 KPU3HMCA 33 CUET Mepexojja K MHHOBAIMOHHBIM TEXHOJIOTHSM.
Ho peanbHO MKMPOKO 3TH TEXHOJIOTUU BHEIAPSIOTCA YK€ Ha HOBOM (haze ATMHHON BOJ-
HBI, YTO U JaeT CHIIy IJIsl 9KOHOMHYECKOro pa3roHa (cM. moapoounee: Ilepec 2011; I'pu-
HuH 2012). Teopus MIMHHBIX BOJH BBRIOpaHAa HaMH €II¢ M IIOTOMY, YTO B HACTOSIICE
BpeMsI, OXKAIYH, TOIBKO MPEICTABUTEIH 3TOTO HATIPABICHHUS OCHOBBIBAIOTCS HA METO-
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JINKE CEPbE3HOU TEOPHUH IS CBOMX TEXHOJOTUYECKUX MTPOTHO30B, UCXOJSI U3 TOTO, UTO
KXJI0M HOBOHM JJIMHHOM KOHJApaTheBCKOW BonHE (50—60 J€T) COOTBETCTBYET HOBBIH
TeXHoJOornyeckuil ykuaz (cMm., HampuMmep: Axae 2012; I'maswe 2009; Lynch 2004;
Dator 2006; Hirooka 2006; Nefiodow L., Nefiodow S. 2014a; 2014b; cM. Taxxe: [lepec
2011).

Jpyras Teopusi, Ha KOTOPYIO MBI OIIMPAEMCs, — 3TO TCOPHS IMPOU3BOJICTBEHHBIX Pe-
BOJIIOIIMIM M TPUHIIUIIOB MPOU3BOJICTBA, B OCHOBE KOTOPOM JICKUT YUET KPYHHEHIITHUX
TEXHOJIOTUYECKUX TIEPEBOPOTOB B MHUPOBOM HCTOpUYecKOM mporecce. OHa BecbMa
MPOAYKTUBHO IO3BOJISET A€IaTh ONpPEIEICHHBIE IMPOTHO3bl. JTa TEOopus pa3paboTaHa
Hamu (cM., Hanpumep: I'puaun 2006; 2009; Grinin 2007; I'puana A. JI., I'punun JI. E.
2013; I'punmn JI. E., I'puaua A. JI. 2015; Grinin L. E., Grinin A. L. 2013; 2015; Gri-
nin A., Grinin L. 2015; 0 TecHO#i CBSI3U T€OPHUU JUIMHHBIX BOJH U JJTUHHBIX IIUKIIOB CM.
nonpobuee: I'punun 2012; 2013; Grinin, Korotayev, Tausch 2016: Ch. 5; Grinin L. E.,
Grinin A. L., Korotayev 2016).

1. MpyHUMNBbI NPOU3BOACTBA, NPOUN3BOACTBEHHbIE PEeBoOJIIOLNN
n K-BOJIHbI

Cornacao namen xonuernmu (I'puaua 2006; 2007; 2009; 2012; 2013; I'puaun A. J1.,
I'punun JI. E. 2013; I'punun JI. E., I'punun A. JI. 2015; Grinin L. E., Grinin A. L. 2013),
BECh UCTOPHUECKHI Mpoliecc HanboJee MPOAYKTHBHO MOXKHO Pa3JelUTh HA YEThIPE 3Ha-
YUTENBHBIX IIEPHOAA Ha OCHOBE CMEHBI KPYMHEHIINX 3TaoB Pa3BUTHs MUPOBBIX IIPOM3-
BOJIUTEJIBHBIX CHUJI, HA3BAaHHBIX HAMHU HPUHYUNAMU Npou3800cmea. [IpuHIMIT TPOU3BOA-
CTBa — 3TO TOHSATHE, KOTOPOE OOO3HAYACT OUYEHb 3HAYMMBIC KAYCCTBEHHBIC CTYIICHU
Pa3BUTHS MHUPOBBIX NPOU3BOJAUTENIBHBIX CHJI B UCTOPUYECKOM IIpoliecce. DTO cuUcTeMa
HECM3BECTHRIX paHee (popM MPOM3BOACTBA U TEXHOJOTHH, IPEBOCXOISIINX CTaphle IPUH-
[UIMAATBEHO (TI0 BO3MOKHOCTSIM, MacIiTadaM, MPOU3BOIUTEIbHOCTH, TIPOYKTUBHOCTH, a
BO MHOTOM U IT0 HOMEHKJIAType MPOIYKIHUH U T. II.).

MpI BblzeNIsIEM YEThIpe NMPUHIIMIIA TIPOU3BOJICTBA:

1) oxoTHHYBbe-cOOMpaTeJbCKUA;

2) arpapHo-peMecJIeHHbI;

3) HpOMbImnCHHO-TOpFOBbIﬁI;

4) Hay4yHO-KHOepHeTH4YeCKMii (OH HAXOJUTCA elle B Havaje paBBI/ITI/Iﬂ)z.

Passumue npunyuna npouzeoocmea — 2mo nepuoo 3apodicoenus, pazgumusi u
mpancgopmayuy Hosvix GopM, cucmem u RAPAOUSM OP2AHUZAYUY XO3SUCMBOBAHUSL, 80
MHO20 pa3 npegocxo0AUUX N0 8ANCHETIUUUM NAPAMEMPAM NPECHUE.

W3 Bcex MHOrooOpa3HBIX TEXHOJIOTUYECKUX W TMPOU3BOJICTBEHHBIX H3MEHEHUH,
MMEBIINX MECTO B UCTOPHUH, HauboJee TIIyOOoKHe U BCEOOHEMITIONIHIE TTOCTICICTBUS IS
oO1iecTBa UMENU TPU PEBOJIIOLIUU:

1. ArpapHasi, Wiu celbCKOX03SIMCTBEHHAs, peBotoLusl. Ee pe3ynpTar — nepexo K cu-
CTEMaTHIECKOMY ITIPOM3BOACTBY MHIIM M Ha 3TOH 0aze — K CIOKHOMY OOIIECCTBEHHOMY
pasleNeHuto Tpyaa. JTa PEeBOJIIOLM CBsI3aHa TAKXKeE C UCTIOIb30BAHUEM HOBBIX HCTOYHHUKOB
SHEPruH (CHJIbI ’KUBOTHBIX) U MaTEpUAJIOB.

! JInst KpaTKOCTH 4acTO 0603HAYAEMBIi KAK IPOMBIILICHHBIH.

% Tloka 3aKOHYMIICS TOJBLKO TIEPBBIil Tall HayYHO-KMOEPHETMYECKOTO NPHHIMIA TPOM3BOICTBA, a C CEPEIMHbI
90-x rr. XX B. HauvaJicsi BTOPOH, KOTOPBIM NMPOJODKAeTCS B HacTosimiee BpeMsi. TpeTuil stam MOXKeT HadaThCst
npumepHo B 2030-2040-x rr. IMeHHO B 3TO BpeMs M J0JDKHA CTApTOBATh 3aBepluaronias Ga3a KuOepHEeTHUECKOH
PEBOIONUY. 3aBEPIINTCS HayYHO-KHOEPHETHISCKUH IPUHIMI Npou3BoAcTBa B Havane XXII cromxerns (cMm. mo-
npobuee: I'punun 2009).
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2. ITpoMbINILIEHHAS], WM HHAYCTPUATBHAS, B PE3YJIbTaTe KOTOPO OCHOBHOE MPOM3-
BOJICTBO COCPEIOTOYMIIOCH B MPOMBIIIICHHOCTH U CTaJ0 OCYIIECTBIITHCS MPU TOMOIIH
MAIIIH ¥ MEXaHW3MOB. 3HAYCHUE 3TON PEBOJIONUK HE TOJBKO B 3aMCHE PYYHOTO TpyIa
MAIIMHHBIM, 8 OMOJIOTHYECKOH YHEPTUH — BOTHOM U MapoBOM, HO U B TOM, YTO OHA OT-
KpBIBACT B IMUPOKOM CMBICIIE TIPOIIECC TPyJocOepexeHus (mpuyeM He TOJbKo B cdepe
¢u3nueckoro Tpyna, HO U B ydeTe, KOHTpOJIE, YIIpaBlIeHUH, OOMEHe, KpeauTe, Iepenade
UHpOpMAIIH).

3. KuGepHernueckasi, Ha Ha4aJbHOH (ha3e KOTOPOH MOSBHIMCH MOIIHBIC HH(pOpMa-
IIMOHHBIC TEXHOJIOTUH, CTAJIM MCIONB30BAaThCSl HOBBIC MaTepHaibl M BUIBI SHCPTHH, pac-
MPOCTpaHMIIaCh ABTOMATH3allMs, a Ha 3aBEpIIAIOLICi — IPOU30IIET epexo K MIHUPOKO-
MY HCIOJIb30BaHHIO CaMOYIpaBIsieMbIX cucteM (cm. Puc. 11.1).

IIpousBoacTBEeHHBIE PEBOJIIONINHT

ArpapHas IpombinieHHast Kué6epneruueckas
(12—10 TBIC. — (mocnemwss pets XV B. — mep- (1950-2060/
5,5-3 ThIC. 1. H.) Bas TpeTh XIX B.) 2070-e 1T.)

Puc. 11.1. lNpon3BoACTBEHHbIE PEBOTIOLUN B UCTOPUN

CTpykTypHasi MoJe/b MPOU3BOICTBEHHBIX peBoJonmii. [IpuHINTIATEHO BakKHO,
9TO KakKIas MPOM3BOJCTBEHHASI PEBOIIOIMSI UMEET OJHOTUIIHBIA BHYTPEHHHUN IUKI U
BKJItOUaeT B ce0s Tpu (Pasbl: JBE uHHOBayUoOHHble (HAYaJbHYIO U 3aBEPIIAIOIIYI0) U OJI-
HY MoOdepHusayuonuyro. Ha HauanbHON unHosayuonHou Bhaze GopMHUpyIOTCS aBaHTap/-
HBIC TEXHOJIOTHH, PACIpOCTPAHSIOMKECS 3aTeM Ha ApPYrHe OOIIecTBA M TEPPUTOPHUHU.
B pesysnbprare 3aBepriaromieit unHosayuonHoi (Gpasbl MPOU3BOJICTBECHHON PEBOIOIHNN
HOBBIH IPUHIIMIT TPOU3BOJICTBA IOCTUTAET PacCIBETA.

Mexny stumu (azamMu pacrnioiaraercs daza mModepruzayuu, IIATESIbHBIN U OYCHb
Ba)XKHBIW MEPUOJ] PACIIPOCTPAHCHHSI, 0OOTANCHNUS, TUBEPCU(PHUKAIIUA TEXHOIOTHI HOBO-
r0 TIpPUHIWIA MPOU3BOACTBA (TIOSIBUBIIMXCS HA HAa4YaJbHOM HWHHOBAIIMOHHOW (hase),
B PE3YJIBTATE YEeTO U CO3/AI0TCS YCIOBHS ISl (PHHAIBHOTO HHHOBAIIMOHHOTO PHIBKA .

TaxuM 00pa3oM, UK Ka’KA0H NMPOU3BOJCTBEHHOH PEBOIIONNH BBITTLIIUT CIETY-
OIUM 00pa3oM: HaualbHAs UHHOBAYUOHHAS a3a (TIOSBIIEHUE HOBOTO PEBOJIOINOHU-
3UPYIOIIET0 IPOU3BOICTBO CEKTOpa) — MoOdepHuzayuonHas ¢asa (pacmpocTpaHeHHUE,
CHHTE3 W YIIy4IlICHHE HOBBIX TEXHOJOTHN) — 3asepuiaiowas uHnosayuonuas ¢aza (1o-
BEJICHHE BO3MOXKHOCTEH HOBBIX TEXHOJIOTUH 10 Pa3BUTHIX XapaKTEPUCTHK).

Cxema unHosayuonHblx (Pa3 MPOU3BOJACTBEHHBIX PEBOJIOLUI B Hallel KOHLIETIUH
BBITJISITUT CIICAYIOIUM 00pa3oM (MoJIepHHU3aI[MOHHbIE a3kl omyieHbl) (cMm. Puc. 11.2).

3 Hanpumep, B MOJICPHH3AIMOHHOI ()a3e arpapHOil PEBOJIOMH LN IIPOLECC CO3AAHUSA MECTHBIX COPTOB PACTEHHI
¥ BEIBEJICHUS ITOPOJ] XKUBOTHBIX Ha 0a3e 3aMMCTBOBAHHBIX U3 IPYTUX TCPPHUTOPHI.
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IIepexon k 3pesbiM
TanaM NpUMHIUNA
NMPOU3BOACTBA

-

3aBepiiamas
(MHHOBALIMOHHAS)
¢a3za

— T~

Cpenuss
(MoepHU3aLIMOHHAS)
daza

=

HavaabHas
(MHHOBALIMOHHAS)
¢a3za

Puc. 11.2. CTpyKkTypa Npon3BOACTBEHHbIX peBontouUnin (pasbl 1 UX TUMbI)

ArpapHasi peBOJIOIMS: HavadbHas (aza — nmepexoa K NPUMUTHBHOMY Py4HOMY (MoO-
TBDKHOMY) 3€MJICIENTUIO U CKOTOBOJACTBY HauMHasi NpUMEpHO ¢ nepuona 12-9 Teic. jer
Ha3aj; 3aBepLIAIOIIAsl — EPeXo] K UPPUTALIMOHHOMY HJIU IUTYXKHOMY HETOJIUBHOMY
3eMIIEJIENHNIO HaulHas IPUMEPHO C Mepuojia 5,5 ThIC. JIET Ha3a/l.

IIpoMbInIeHHAs1 PEBOITIONNS: HaYaJabHas (aza oTkpbiBacTcs B XV—-XVI BB. pas-
BUTHEM MOpEIUIaBaHUs, TEXHUKH U MEXaHM3allUd Ha OCHOBE BOJSHOTO JBHraTess, Ka-
YEeCTBEHHBIM YCIIOKHEHHEM pa3JiefieHusl Tpyla B MaHy(QakType, a TakxKe APYTHMH TPO-
meccamu; 3aBepmawmas ¢asa — npoMeluieHHbIH nepeBopoT XVIII — nepBoit Tpetn
XIX B., CBI3aHHBIN C BHEAPEHUEM PA3INIHBIX MAIIMH U TAPOBOM SHEPTUU.

KubepHeTnyeckasi peBOJIONMs: HavajdbHas (Hay4yHo-uH(popManuoHHas) (asa
natupyercst 1950—1990-mu 1. Ilpoucxoaut nmpopeiB B aBTOMAaTH3AI[MH, JHEPTETHUKE, B
00J1acT CHHTETUYECKUX MAaTepHalioB, KOCMUYECKHX TEXHOJIOTHH, B OCBOGHHH KOCMOCa
1 MOPCKOM aKBaTOPHH, CEIBCKOM XO3SHCTBE, HO OCOOCHHO — B CO3JITAaHUH JJICKTPOHHBIX
CpPEZCTB YIIpaBJICHU, CB3N U HH(opManuy. 3aBepiuaomas (ynpapjiseMbIX CHCTEM)
nHHOBaIonHas ¢aza Hauaercs B 2030-2040-x rr. u npoxmutcs qo 2060—2070-x rr.
ITonpoGHee o Het OyneT cka3zaHO HUXKE.

Ilepexoa k 3pesbIM
JTamaM Hay4HO-

Cpennss ¢a3za KHOEPHETHYECKOTO

Tun dassl: MofepHU3aMOHHAS NIPYHIIAIIA IPOU3BOJCTBA —
HasBanue: yugposoii anekmponuxu ’ nociue 2070-x rr.

ITepuon: 1990-2020-e rr.

3apepwarnmasn pasza
Tun (a3er: HHHOBAaIMOHHAS

O HasBanue: camoynpasnsiemvix cucmem
Tlepnoa: 2030-2070-¢ rr.

HavanbHas da3a

Tun ¢a3el: ”THHOBaMOHHAS
HasBaHue: HayuHo-uHgopmayuornas
Iepuon: 1950-1990-¢ rr.

Puc. 11.3. ®a3bl KNbepHeTNYECKO peBoNtoLnmn
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Ka>1<11a;[ 13 MPOU3BOACTBEHHBIX peBOJII-OLII/Iﬁ O3HA4YaeT MepPexXoJ K NPpUHOUIIHNAJIbHO HO-
BOH cHUCTEME IpOnU3BOACTBA, HAYAJIO Ka)KI[OfI N3 HUX MAPKUPYET IrpaHUbl MCXKY COOT-
BCTCTBYKOIIMMU IMPUHOUIIAMU ITPOU3BOJICTBA.

CTpyKTypa NnpMHUMNa NPpOou3BOACTBA

IMpuHIIMN poM3BOACTBA HpENCTaBIsieT coboi mecThda3zoBelii UK. IlepBeie Tpu ero
JTarna COOTBETCTBYIOT TpeM (ha3aM MPOU3BOJICTBEHHOH peBoronuu. Ilocnenyromme Tpu
(ocIepeBOIIOIMOHHBIX) 3Tana — 3TO MEPUOJ] JOBEACHHS 3aJ0KEHHBIX B HEM BO3MOX-
HOCTEH 1O MaKCUMAaJbHOH CTETICHH Pa3BUTHS KaK B CTPYKTYPHOM U CHCTEMHOM, TaK U B
MIPOCTPAHCTBEHHOM CMBICIIE:

1. Oman uauana npoussoocmeennol pegonoyuu. GopMHUpyeTCs HOBBIU, elle He-
Pa3BUTHIN U HETIOJIHBIA IPUHIIMII IPOU3BOJICTBA.

2. Dman nepeuynoii mMooepruszayuy, PaCIpPOCTPAHEHUSI U YKPEMJICHUS MPUHIUIA
MPOU3BOACTBA.

3. Dman 3agepuienusi npouzsoocmeennou pegoatoyuu. [IprodpeTenrne MPUHIAIIOM
MIPOHM3BOCTBA Pa3BUTHIX XapaKTCPHCTHUK.

[lepBbIe Tpu 3Tana MpUHIKIIA TIPOU3BOICTBA (M3 MIECTH) COOTBETCTBYIOT TpeM (azam
MIPOU3BOJCTBCHHOMN PEBOMIOIMU. JTO €Ile He MOTHOCTHIO PA3BUBIIMICS MPUHIMII MIPO-
H3BOJICTBA.

4. Dman 3penocmu u skchancuu npunyuna npouzsodcmsa. 1lupoxoe reorpadpude-
CKOE U OTPAacleBOE pacIpOCTPaHEHHE HOBBIX TEXHOJOTHH, JOBEICHUE TIPHHIIHUIIA TIPOU3-
BOJICTBA JI0 3pEJBIX (JOpM, BUTOK TPAHC(OPMALINI B COUATEHO-YKOHOMUYIECKOH chepe.

5. Oman abconromnozo OoMuUHUPOBanUs npunyuna npou3eoocmea. OKOHYATEIbHAS
no0ea MpUHIUIA MMPOU3BOACTBA B MHUpE, MHTEHCH(UKALUA TEXHOJOTHH, TOBeIeHHE
BO3MOXXHOCTEH 70 Mpe/ena, 32 KOTOPBIM BO3HUKAIOT KPU3HCHBIE SIBICHUS.

6. Dman HecucmemHubIx A61eHUL, UTU NOO20MOBUMENbHbIN (K TIEPEXOTY K HOBOMY
MPUHLUIY MPOU3BOACTBA). HTeHCHUKaUs BeAET K MOSABICHUIO HECUCTEMHBIX 3JIe-
MEHTOB, KOTOPBIE TOTOBAT POKIEHHE HOBOTO MpHHIMIA Tpou3BojacTBa. (Korma npu
OJIaronpUATHBIX 00CTOSATENBCTBAX ATU JIEMEHTHI CMOTYT CIIOKHUTHCS B CHCTEMY, B He-
KOTOPBIX OOIIECTBAX HAYHETCA MEepPexo] K HOBOMY MPHUHIUUILY NMPOU3BOACTBA, U IMKII
MIOBTOPHTCSL.)

[Tocnemaue Tpu 3Tama NMPHWHIWIA MPOWU3BOICTBA XapaKTEPHU3YIOT YK€ €ro 3peiibie
YEPTEL.

Pazeumue npunyuna npouszeoocmea — smo nepuod 3apodxicoeHus, pazeumus u
mpancgopmayuy Ho8vIX GopM, cucmem U HAPAOULM OP2AHUZAYUY XO3AUCMBOBAHUS, B0
MHO20 PA3 NPegoCcX00UUX RO BANCHETIUUUM NAPAMEMPAM NPEICHUE.

IpoMbINIeHHBI MPUHIUII MPOU3BOACTBA KAK IUKJI, cOCTOSIUI u3 K-BoJIH.
Hamu Obima ycTaHOBIIEHA TeCHAs KOPPENSIHS MEXIY IUKIAMH MPHHIUIIOB MTPOU3BO/I-
CTBa M KOHAPAThEBCKUMHU IUKIaMH (cM. moapodHee: ['punua 2012; 2013; I'punwnn JI. E.,
I'punnn A. JI. 2015). C yuerom Toro, uto K-BOJHBI BOBHHUKAIOT TOJIBKO Ha OMpEAeIIeH-
HOM CTaguy 3KOHOMHYECKOTO Pa3BHTHsI OOIIECTB, MBI MOKEM pacCMaTpUBaTh UX Kak
cneyupuueckuii Mexanuzm, c6A3AHHLII C NOAGICHUEM U PA3GUMUEM NPOMbIULIEH-
HO-MOP206020 NPUHWUNA NPOU3BOOCMEA U PACUIUPEHHO20 60CHPOU3B00CMEA UHOY-
cmpuanvHoil IKonomuku. Eciu ke yuuThIBaTh, 4TO Kaxaast HoBast K-BosiHa He mpocTo
MIOBTOPSICT BOJTHOBOE JBIDKCHHE, a OCHOBaHA Ha HOBOM TEXHOJOTHMYECKOM YKIAIE, TO
K-gonnwt ¢ onpedenennom acnexkme MoOIHCHO MPAKMOEams Kak ¢hazvl pazeopauuea-
HUA NPOMBLIUTIEHHO20 U HAYUHO-KUOEPHEMUUECKO20 NPUHWUNO8 RPOU3EO0CHIEA.
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Ta6n. 11.1. XpoHonornsa aTanos NpuUHUKNA NPON3BOACTBA

Hroro
& | Ipuanun BECh
S| mpous- 1-i1 aTan 2-iiotan | 3-# otam | 4-i otam | 5-#f atan 6-i1 oTan | MpUHIMI
Z | Boxacta HPOU3BOJI-
cTBa
1 |Oxort- 40000— 30 000—- | 22000- | 17 000- | 14000— 11500- 40000—
HHUYbe- 30000 22000 17000 14 000 11500 10000 10000
cobupa- (38000— | (28000— | (20000 | (15000- | (12 000— (9500- (38000-
TEJILCKUI 28000 20000 15000 12 000 9500 8000 8000
IO H. 3.) JOH.D.) | HOH.D.) | MIOH.3.) | JOH.D.) IO H.3.) | JOH.D.)
10 8 5 3 2,5 1,5 30
2 |ArpapHo- 10000- 7300— 5000— 3500— 2200- 800- 10 000—
pemec- 7300 5000 3500 2200 1200 1430 =. o. 570
JICHHBIH (8000 (5300 (3000—- | (1500— (200 (8000
5300 3000 1500 200 JI0 H. 3. — J0 H. 3. —
IO H. 3.) OOH.3.) | JOH.3.) | BoH.2.) | 800 H.3.) 1430 1. 3.)
2,7 2,3 1,5 1,3 1,0 0,6 9,4
3 |[IpomsbrmI- 1430— 1600— 1730— 1830— 1890— 1929—  |1430-1955
JICHHBIH 1600 1730 1830 1890 1929 1955
0,17 0,13 0,1 0,06 0,04 0,025 0,525
4 |Hayuno- 1955— 1995—- |2030/40— | 2055/70—| 2070/90- |2080/2105—| 1955—
knbepHe- | 1995/2000 | 2030/40 | 2055/70 | 2070/90 | 2080/105 | 2090/2115 2090/
THUYECKUi 2115
0,025- | 0,015- 0,135-
0,04-0,045 | 0,035-0,04 | 0,03 0,02 |0,01-0,015 0,01 0,160

Ipumeuanue: mudpa nepen ckoOkoil — aGCcomoTHas mIKajga (JIET Ha3al OT COBPEMEHHOCTH), Iudpa B
cKoOKax — 10 H. 3. B Tabnuie xpoHonorus ympouieHa (6ojee moapoOHyro xpononoruio cm.: Grinin
2006; I'punun 2009; I'punun, Koporaes 2009). TlomyxupHbiM mpupToM 0603HAUCHA IIUTEIBHOCTD
9TarnoB (B ThIC. JieT). JTIMTENbHOCTD 3TANOB HAYYHO-KMOCPHETHUECKOrO TIPUHIINIIA IIPOM3BOAICTBA HPE/i-
HOJIOXKUTEIbHASL.

Mst ioapo6Ho pacemotpenu (['puaun 2012; 2013; I'punun JI. E., T'puaun A. JI. 2015)
CBA3b MNPOMBIIIJICHHOTO U HayIIHO—KI/I6epHeTI/I‘leCKOFO MPUHOUIIOB TIPOU3BOACTBA U
K-BonH. MBI npoananu3upoBaiu nepBbie Tpu K-BOJHBI, CBA3aHHBIE C MPOMBILIUICHHBIM
MPUHIIMIIOM NPOU3BOJICTBA, U OOHAPYKWIN NOCTATOYHO CUIIBHYIO KOPPENALUI0 MEXIY
HEMH. Oco00T0 BHUMAaHHUS 3aCiy’KMBACT KOPPEISIIHS UINTEIEHOCTH STAIOB ITPOMBIII-
JICHHOTO NPUHIMIIA MPOU3BOACTBA M HnuTenbHOCTH (a3 K-BomH. Pazymeercs, mpsmoro
COBHAJICHUS 110 ATUTETBHOCTH K-BOJH M X (a3, ¢ 0OHOM CTOPOHBI, U 3TANOB IIPOMBIIII-
JICHHOTO TPUHIIMIIA TIPOU3BOJICTBA — C APYrod, He MOIJIO OBITh B CBSI3H C Pa3IHMYUEM B
JUTUTENILHOCTH 3TAIIOB MPOMBILIEHHOTO MPUHLUIIA IPOU3BOJACTBA. TO €CTh BHYTPH LIMK-
Jla IpUHIMIA [IPOM3BOCTBA 3Tallbl OTIIMYAIOTCS [0 AJUTENBHOCTH, HO MPONOPLUH [IU-
TEJILHOCTH My HUIMH COXPAHSIOTCS B K&KIOM MpHHIUITE Tipor3BoacTBa (Grinin 2007
I'punun 2009). 3aT0 ynanock yCTaHOBUTH OOjee CIOXKHOE COOTHOIIEHHE, COrTacHO KO-
TOpOMY 8 cpednem 00HoU K-601ne coomeemcmeyem 00UH IMan NPoOMbIUIEHHOZO0
npunyuna npouszeodocmed. B nienom oOHAPYKUIOCH, YTO B TPH C MOJOBHHO 3Tara mpo-
MBIIIJIEHHOTO IMPUHIMIIA IPOU3BOACTBA YKJIA[bIBAETCA TPU C IIOJIOBUHOW BOJIHBI. DTO
xopomo BuaHO u3 Tabn. 11.2, a taxke u3 Puc. 11.4, Ha KOTOPOM TMpeNCTaBICHBI BCE
mectb K-BonH. Takas koppeisiiys He SIBIAETCS CIy4aiiHOH, IOCKONBbKY HHHOBAllMOHHOE
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pa3BopaurBaHie MPOMBIIUICHHOTO MPUHIUIA MIPOM3BOJICTBA peanu3yeTcs uepes IJIHH-
Hble UKIBI KoHIpaTheBa, KOTOphIE B 3HAUUTENBHOI Mepe ONpeAeisioTcs UIMEHHO J0JI-
TOCPOYHBIMH ¥ UMEIOIUMY BaXHBIE NTOCIEACTBUS HHHOBALIUSIMU.

Tab6n. 11.2. STanbl NPOMbIWIEHHOIO NMPUHLUKXNA NPON3BOACTBA N KOHAPATbEBCKME

BOJHbI*
Oransl o YerBepTblil o HUroro:
Tpernit otam, ILaTerit oTam, . -
MIPOMBIII- JTar, llecroii aTan, | =225 ner,
1730— 1890—
JIEHHOT'O IIPUH- 1830— 1929-1955 rr. | HauuHas
1830 rr. 1929 rr. =
LUIIa IPOU3- - 1890 rr. - = 25 jger ¢ 1760 rr. —
=100 ger - = 40 ner
BOJICTBA =~ 60 Jer 195 ner
Howmep Hynesas Kownern nep- Tpetbs Tperbs BonHa, | Oxono
K-Bonnsl (B-daza)/ BOM/BTOpast BOJIHA, noHwxarenbHas | 190 jger
repBasi BOJIHA BOJIHA, noBeIIaTeNb- |(asa, 1929—
(A-daza), 1817—- Has (a3a, 1947 rr. — oko-
1760-1817 rr. — 1895 1. — 60- |1895- 10 20 Jier
oKko11o 60 jer nee 75 qer 1928 rr. — 60-
nee 35 ger
®daza B-daza nynesoit  |Bropas Ilosbimarens- |[loHuwxaTtenbHas
K-BoHbI BoJHBL, 1760— MOJIOBMHA MO~  [Has dasza, ¢a3za,
1787 rr. HIKaTenbHON  [1895— 1929-
tazer, 1817— 1928 rr. 1947 rr.
1849 rr.
®daza IosbimarensHas  |IloBbimia-
K-Bonnsl ¢a3a, TenbHas (asa,
1787-1817 rr. 1849-1873 rr.
®daza INonmxaTens-
K-Bonnsl Has ¢a3a,
18731895 rr.

2. KubepHeTtnueckasa peBoJiloLMs, HAyYHO-KN6epHeTu4YeCcKnm
NpUHUMN NPOU3BOACTBA M YeTBepTan, nAaTan, wecras K-BosHbI

IIpousBoacTBeHHAs PeBOJIIONMSA, KOTOpas Hadanack B 1950-e rr. u nponoikaercs 10
CHX TIOp, BBI3BAJIA K JXM3HM MOIIHOE YCKOPEHHE HAyYHO-TEXHHUECKOTO Iporpecca.
B nenoM ¢ yderoM mIpeanonaracéMblx U3MEHEHUil B Onmxaiimue 50 JeT UMeeT CMBICH
Ha3BIBaTh ATy PEBOIIONMIO KHOepHeTHYecKoii (CM. mosicHeHHWe Hivke). HagampHyio
¢azy aroii pesomorun (1950—1990-e 1T.) MOKHO Ha3BaTh HAY4YHO-HH(OPMAIHOHHOIA,
TaK KaK HaMCTHWJICA NEPEXO0 K HAYUYHbBIM MCETOJaM IUIAHUPOBAHUS, IIPOTHO3UPOBAHUA,
MapKeTHHTa ¥ JIOTMCTUKH, yNpaBIeHUS MPOU3BOACTBOM, paclpesesieHueM U oOpalie-
HUEM pPecypcoB, KOMMyHUKaluid. OcoOEHHO paguKalbHble M3MEHEHHs MPOM3OILIN B
chepe nHpOpMATHKU U HHPOPMAIIMOHHBIX TEXHOJIOTHHA. 3aBepmiaromas (a3a HauHeTCs
npumepro B 2030-2040-x rr. u npoanutcst no 2070-x rr. Mb1 Ha3Banu ee ¢a3oi
ynpasJisieMbIX cHCTeM (CM. HIKe). B HacTosmee BpemMst MbI HaXOAUMCS Ha CpeiHEH
(MozepHU3aOHHON) (a3ze, KoTopas mpoanutcs a0 2030-x rr. OHa xapakTepu3yercs
MOITHEIM YIyYOICHHEM M PacHpOCTpaHCHHEM WHHOBALU, CIENaHHBIX HA HAYaIbHOU
¢aze, B YaCTHOCTH IIMPOKHM PACHPOCTPAHCHHUEM YAOOHBIX B OOpAICHHH KOMITBIOTE-
POB, CPEACTB CBA3HU, a TaKKe (POPMHUPOBAHHEM MAaKpOCEKTOpa YCIYT, CPeId KOTOPBIX

4 Jlns ynpolieHys 3a HAYANO M KOHEI| IIEPHOJIOB B3ATHI KOHKPETHBIE TOJIBI, XOTS OUEBUIHO, YTO TAKOH Hepexos
TPOUCXOJIUT B OIIPEJICIIEHHOM HHTEpBaJe.

5 3a HAYATIO MBI B3SUIM MOHIKATENbHYIO a3y HyneBoil K-BOJIHbBI, KOTOpas COBIIAA C HAYAJOM HPOMBIIIIEHHOTO
nepeBopoTa, To ecTb ¢ 1760-Mu TIT. (KaK M3BECTHO, MMEHHO MOHMKATeNbHbIE (ha3bl 0COOEHHO OOraThl MHHO-
BaLUSIMH).



198 H. . KoHgpaTtbes: Kpnancel 1 NporHo3bi

BaXKHelIlee MECTO CTalli 3aHUMAaTh WH(OPMAIIMOHHbBIE 1 (PHAHCOBBIE YCIYTH. B TO e
BpeMsl MOATOTABINBAOTCI HHHOBAIIMK, HEOOXOIMMBIE JIJIsl Havalla 3aBepluaromieid (aspl
KHOEPHETHYECKOU PEBOTIOIHH.

KubepueTndeckass peBONIOIUS — 5M0 KPYHHEUUL MEXHON02UYECKUll nepegopom
oM UHOYCMPUATLHO20 NPUHYUNA NPOU3BOOCMBA K NPOU3BOOCMEY U YCIY2dM, 6a3upyo-
wumca Ha pabome camopezyrupyiowuxca cucmem. B 1eIoM OHa CTaHET pegonoyuel
ynpasisiemwvix cucmem (cM.: I'puann 2006; 2007; 2012; 2013; T'punun A. J1., I'puann J1. E.
2013; T'punun JI. E., T'punun A. JI. 2015; Grinin L. E., Grinin A. L. 2013; Grinin L.,
Grinin A. 2016).

CooTBeTCTBEHHO TpeM (hazaM KHOESPHETHIECKON PEBONIONMHA (M TPEM IEePBBIM dTa-
naM Hay4YHO-KHOEpHETHYECKOT0 TMPHUHIIMIIA IPOU3BOJCTBA) IMPOCIECKUBACTCS CBSI3b
MEXIy HEll M KOHAPAThEBCKUMH BOJHaMHU. DTO BuAHO u3 Tabn. 11.3 (Hmxke nmatorcs
TIOSICHEHUS).

Takum o6pazom, u3 Tadum. 11.3 u Puc. 11.4 HarssiIHO BUIHO, YTO TPEM dTaraM Hayd-
HO-KHOEPHETHYECKOTO MPHUHIIUIA TIPOM3BOJICTBA COOTBETCTBYIOT Tpu K-BoiHEI (c WeT-
BepToi mo mrecTyro). COOTBETCTBHE 3/IeCh JTaKe BHINIE, YeM y TEepBBIX Tpex K-BomH ¢
MIPOMBIIUIEHHBIM MIPUHIIUIIOM ITPOU3BOJICTBA, 3a CUET COKPAILEHUS UIUTEILHOCTH 3TAlloB
Hay9IHO-KHOEPHETHIECKOTO TPHHIIHIIA TPOU3BOACTBA U MPHOIIDKCHUS MX IITATSIHHOCTH
K quiHe oxHoi K-BOHEL

Ta6n. 11.3. Hay4yHo-knbepHeTMYEeCKMI NpUHLMN Npon3BoacTBa (NepBble 3Tanbl)

N KOHApPAaTbeEBCKME BOJIHbI

Oranbl Hay4HO- [lepBsIii 3Tan Bropoii stan Tperuii atan (3a- HUroro:
KHOCPHETUUCCKOTO (HayanbHas ¢aza (cpennss daza Bepuiaroiias ¢pasza =100~
[IpUHLMIA KuOepHEeTHUeCKol | KHOEpHEeTUYECKOH YIPaBISAEMbIX 120 ner
IIPOM3BOJICTBA peBomronnn) 1955— PEBOIIOLIUN) cucreM KubepHe-
1995 rr. 1995- TUYECKOU
=~ 40 ger 2030-¢/40-¢ 1T PCBOJTIOLINH )
=~ 35-50 aer 2030-¢/40-¢,
2055/70-e rr.
~25-40 get
K-Bonub! 1 ux ¢a3er | YUerBepras BosHa, IIstas BontHa, Illecras BonHa, Oxomno
1947-1982/ 1982/1991— 2020-2060/70-e rr. 110-
1991 rr. 2020-e rr. 3aBeplleHUE TIOBbI- 120 ger
= 3545 ner Hauano noBemma- | maTensHOI (a3sl 1
TEJILHOH TIOHIDKATENbHAS
¢a3bl mecroit ¢aza
BOJHEI (2020— (2050-2060/
2050-e rr.) 70-e rT.)
= 3040 ser = 40-50 et
K-Bomus! v ux ¢a3sr | IloBbimarensHas | [ToHmkarenbHas
¢asza, 1947-1969/ | ¢a3a nsroit Boi-
1974 rr. Hbl, 2007—
2020-e rrT.
K-Bomubl v ux ¢a3sr | IlonmxkarensHas | [ToBwimarensHas
thaza, 1969/1974— | dasa mectoii Boi-
1982/1991 rr. Hbl, 2020—
2050-e rr.
K-BonHb! 1 ux ¢asb IIaras BonHa,
1982/1991—
2020-e rr. [ToBprmra-
TenbHas asza,
1982/1991-2007 rr.
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Ko K1 K2 K3 K4 K& K

MpoMbiLneHHan pegonioyya (orxono 195 net) Kubepreruyeckas pesoriouns (okono 120 ner)
A A\,

730 1760 1787 1817 1849 1873 1895 1928 1947 1974 1891 2007 2020 2050 b
Toga

Puc. 11.4. CooTHOWEHNE OINTENIBHOCTU KOHAPATbLEBCKNX BOJIH/TEXHOOMMYECKNX
YKNaAaoB M AINTENbHOCTU 3TanoB MPOMbILWIEHHOrO M Hay4dHO-Knbep-
HETUYECKOro NpUHLMIMOB NPOM3BOACTBA

OcoGennocTn 4eTBepToii K-BOTHBI B CBSI3HM ¢ HAYaJI0M KHOEpHETHYECKOIl PeBOJIIO-
nun. Yersepras K-BonnHa (BTopas noiosuHa 1940-x — 1980-¢ TT.) mpumiack Ha EpUO.
HayanbHOU (a3bl kuOepHeTHUeCKol peBomound. Hayano HOBOM MpOU3BOICTBEHHOHN pe-
BOJIFOLINH — OCOOBII EPHO, KOTOPHIi CBSA3aH ¢ OBICTPBIM MIEPEXOAOM K 60JIee BBICOKOMY
COCTOSIHUIO TEXHOJIOTMYECKOW COCTaBIIAIOLICH SKOHOMHKH. Bce HakomIeHHBIE K 3TOMY
BpPEMEHH MHHOBAIMHU TUTIOC OOJIBIIOE KOJIMYECTBO HOBBIX MHHOBAIIMNA aKKyMYJIUPYIOTCS B
HOBYIO CHCTEMY, YTO MPOW3BOJIUT MOMCTUHE cHUHepreTmueckuil ¢ dext. EcrecTBeHHO
TIPENIONOKHUTE, UTO nogviuiamenvras ¢asza K-8onnvl, cognaoaiowas ¢ Ha4aiom npous-
B800CMBEHHOU PeBONIOYUU, MOJICEM 0KaA3amvbcsi bojee MowHou, uem A-gpazvl Opyaux
K-6071. OcoOCHHOCTBIO TOBBIMIATENEHON A-(as3bl ueTBepToil K-BomHb! (19471974 11.)
Kak pa3 ¥ ObIIO TO, YTO MPOIIECC €€ Pa3BOPauNBAHIS COBIAI C HAYIHO-HH(POPMATHOHHON
¢azoil kKnOEepHETHUECKOH peBOTIONUH. B pesynbprare B 9TOT mepuon odpazosaics Oojee
IUIOTHBINA KJIacTep MHHOBAIMIA, 4eM OB BO BTOPOA, TpeTbeil 1 maToi BonHax. Cka3zaHHOe
TaKxke o0bsicHACT, ToueMy B miepuoz 1950—1960-x rr. TeMIbl 3KOHOMHYECKOTO pOCTa B
Mup-Cucteme ObUTH O0Jice BEICOKHMH, YeM B A-(ha3ax TpeTheid u msaroi K-BosH. B cBoro
ouepenp noHmwxkarenbHas (aza yerBeproil K-sonusr (1970-1980-e rr.) Takke mpuiuiach
Ha TIOCTICIHUH Tepro ] HayanbHOH (a3bl KHOEPHETUIECKON PEBOTIONUH. JTO BO MHOTOM
0OBSICHSCT, TIOUeMy JaHHAs MOHIDKAaTeNbHAs (paza oKa3anach KOpode, YeM MOHIDKATEIh-
HbIe (a3bl apyrux K-Bomis.

IIsaras K-BonHa W 3agep:Kka HOBOH BOJHBI MHHOBamMi. OXHIamoch, YTO
1990-e u 2000-¢ rr. MpUHECYT HOBYIO PAAUKAIbHYIO BOJHY WHHOBALUNA, CPABHIUMBIX
M0 PEBOJIIOIIMOHHOCTH C TIOSBIICHUEM KOMIBIOTEPHBIX TEXHOJOTUN M CIIOCOOHBIX CO-
3/1aTh HOBBIN TEXHOJOTHYECKUH yKiaa. B kaduecTBe MpOPHIBHBIX HA3BIBAIUCH UIMEHHO
T€ HAIPaBJICHHSA, KOTOPHIE yke 0003HAYANNCh U KOTOPBIE TETEph, KaK MpearoaraeT-
csl, CTAaHYT OCHOBOM JuIsi HOBOM — miecTol — K-Bomabl. OHAKO OCHOBOUM ISl TISATOU
BOJIHBI CTAJIM Pa3BUTHE U AUBepCUDUKAIMS YiKE CO3TAHHBIX IU(PPOBBIX dJIEKTPOHHBIX
TEXHOJIOTUH ¥ OypHOE pa3BUTHE (WHAHCOBBIX TeXHOJOTHH. Te MHHOBAIMH, KOTOPHIC
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peanbHO CHOPMHUPOBANIUCH B TeueHUe IATON K-BOJHBI, Kak, HAIpUMeEp, «3eiicHas»
SHEPreTHKA WM HAHOTEXHOJIOTHH, HE PACTYT HEOOXOAUMBIMU TEMITAMHU. JTa 3aJepiK-
Ka 00BACHSIACH TIO-PAa3HOMY, HO B IIEJIOM HE TOIy4YHiIa TOCTATOYHOTO TEOPETHIECKO-
ro obocHoBaHus (cM., Harpumep: [Tontepouu 2009; cM. Takke B HACTOALIEH MOHO-
rpaduu I 1agy 7). OnHaKO B OOBSICHEHHH MOXKET MOMOYb y4eT OCOOEHHOCTEH cpej-
Hell (a3bl IPOU3BOJICTBEHHON PEBOIIONUH (M COOTBETCTBEHHO BTOPOTO dTala MPHH-
[IUTIa TIPOU3BOJICTBA).

B ornomenun nepuoga 1990-2020-x 1r. (cpenHei (a3pl KHOEpHETUIECKON PEBO-
JFOIIMK) pedb UAET O TOM, YTO IUIS Hadasia HOBOTO MHHOBAIIIOHHOTO PHIBKa HEOOXOIH-
MBI, BO-TIEPBBIX, MOATITUBAHKUE MTOJIUTUYECKOM COCTABISIONIEN MUpa K SKOHOMHYECKOM;
BO-BTOPBIX, TIOATSATUBAHUE YPOBHS Pa3BHUBAIOIIMXCS CTPAH K PasBUTHIM. DTOT IIEPHON
1o cBOe# (hyHKIMOHAIBLHON MPHUPOAE MEHEE WHHOBAIIMOHHBIN, HEIAPOM IaHHYIO (a3y
MBI Ha3bIBAEM MOJICPHHU3AIUOHHOM, TO €CTh MIHPOKO PACHPOCTPAHSIONICH M YIIy4IIat0-
el CO3aHHBIe paHee WHHOBALWY; CIEIOBATENBHO, B 3TO BPeMs HACT IOATSATHBAHHE
nepudeprn K LEHTPY, a TAKKe IMPOUCXOIIT HEOOXOTUMBIC U3MEHEHUS B CTPYKTYpe
obmiectBa. TakuM 00pa3oM, B YKa3aHHOU 3a0depiicKe 6HeOpeHUs HOB020 NOKOIEHUS UH-
HOGayuli HeT HUYETO yIUBUTEIHFHOTO. BO-TIepBHIX, IEHTP HE MOXKET OSCKOHEYHO OIe-
peXaTh B Pa3BUTHH MEpUPEPUIO, TO €CTh Pa3pbIB MEKAY Pa3BUTHIMH U Pa3BHUBAIOIIH-
MHCS CTpaHaMH HE MOJKET BCE BPEMsI yBEIHMUMBATHCS. BO-BTOPHIX, S5KOHOMHKA HE MO-
JKET TIOCTOSIHHO OMEpEeKaTh MOJUTHYECKYIO U HHBIE COCTABISIOIINE, HHAYE BOSHUKAIOT
O4YCHb CHUJIbHBIC JUCTIPOTTOPHIUN U I[e(bOpMaHI/II/I. A BHEAPEHUE HOBBIX TEXHOJOTHH IIH-
POKOTO IPUMEHEHHsI, 0€3yCIOBHO, YCKOPMIIO OBI pa3BUTHE SKOHOMHKH M YCHIHMIIO IHC-
ponopuun. B-TpeTbrX, BHEAPEHUE U PACTIPOCTPAHEHUE HOBBIX 0a3MCHBIX TEXHOJIOTHIHA
MPOUCXOIUT HE camMo Mo cebe, a TOJIbKO B COOTBETCTBYIOIICH COIUATLHO-TIOIUTH-
yeckoid cpeae (cm.: I'puana 2012; 2013). bonbiioe BHUMaHHE 3TOMY aclieKTy B CBOCH
pabore ynemuna K. ITepec (2011), kcTatu, oJlHa W3 HEMHOTHX 3aIla{HBIX YKOHOMHUCTOB
(ecu He eAMHCTBEHHASA), KTO PAa3BHBACT ATy BAXKHYIO TeMY (JaHHBIH BOIIPOC TaKKe
MHPOKO oOcyxmaercs B [ 1ase 8 Hactosieldr MoHorpaduu. UToObl 6a3ucHbIE HHHOBA-
[IUH TOSBUIINCH B MOAXOAANIMX Uil Ou3Heca GpopMax, MOMUAMO BCETO MPOYETO HYKHBI
CTPYKTYpHBIE TIEPEMEHBI B MMOTUTUIECKOM U COIHATIBHON cepax, 4TO B KOHEUHOM cUe-
T€ IACT UMITYJIBC IUIA UX CHHEPTHH U IIMPOKOTO «3alycka» B Om3Hece. B-ueTBepThIX,
apeHa COBPEMEHHBIX M3MEHCHHUH cTajia TI00albHOM, COOTBETCTBCHHO MOJIHTUYCCKHE,
COIIMAJIbHBIC M MHBIC N3MCHEHHS, HEOOXOIUMEBIC JJIsI HOATATHBAHMS, TAK)KE UMEIOT pe-
THOHAJHHO-TIIO0ATBHEIN XapakTep. Ha moHmkaTenbHEIX (azax K-BoiH Beernma JOJDKHBL
MPOHCXOUTH JOBOJBHO CYIIECTBCHHBIC M3MCHECHHUSI B Pa3HBIX OOJIACTSAX KHU3HU (CM.:
I'punua 2013), omHAKO UMEHHO HA 3TOM — BTOPOM — 3Tale HAyYHO-KHOSPHETHIECKOTO
TIPHUHIIAIIA TIPOU3BOICTBA JOJDKHBI IPOU30UTH OCOOCHHO cephe3Hble M3MeHeHns. CooT-
BETCTBEHHO U1l HUX TPeOYIOTCS U OOIbIINE YCHITHSL.

Takum 00pa3oM, 3aepKKy OOYCIIOBINBACT CIOXHOCTh M3MEHCHHUS IIOJMTHYEC-
CKUX ¥ COIIMANbHBIX HHCTUTYTOB B PETHOHAIBFHOM W Jake TII00anbHOM MacmTabax, a
Takxe (M, BOBMOXKHO, B MEPBYIO OUYEPE/ib) MEXKAYHAPOJHBIX IKOHOMUYECKUX MHCTH-
TyToB. [locnennue MOTYT M3MEHHTHCS TOJBKO Onarofapsi CHIBHON MOTUTHYCCKON
BOJIC TJIABHBIX HTPOKOB, & €€ CJIOXKHO MPOSBUTH B YCIOBHUSIX COBPEMEHHBIX TOJIHTHYC-
CKUX MHCTUTYTOB. VI OHM MOTYT U3MEHHUTHCS, CKOPEE BCEr0, UMEHHO B YCIOBHSAX KPH-
3MCHO-JICTIPECCUBHOTO Pa3BUTHS, BBIHYKIAIOMIETO K PEOPTaHU3ALNU U JIOMKE yCTO-
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SIBIIUXCSI MHCTUTYTOB, TPAaHC(QOPMHUPOBATH KOTOpPHIE B OOBIYHBIX YCIOBHSAX HET HH
CMEIIOCTH, HH BO3MOKHOCTH.

Ckazannoe makoice 6noaHe 00bACHAEM NPUYUHBL PAHUYbL 8 MEMNAX PA36UMUs YeH-
mpa u nepugepuu Mup-Cucmemwvt ¢ nepuod namoui K-eéoanwvt (I'puaun 2013). Tlepude-
pUsI JOJDKHA OBLTA TIOATSHYTHCS K [IEHTPY, YTO TOCTHraeTcsi 0ojiee OBICTPHIME TEMITAMH
€ pasBUTHS U 3aMeJUICHUEM Pa3BUTHA IIeHTpa (cM. 00 3ToM B [7ase 15 Hacrosei
MoHorpadun). OJHAKO MOCTOSHHOTO OECKPU3UCHOTO pa3BUTHS Nepudepun Takxke He
CTOUT JIaTh, POCTO TaM KPU3UC HACTYIHUT MO3KE U, BEPOIATHO, B Ipyrux ¢popmax. bes
TOPMOYKEHUS U CEPhE3HBIX MEPEMEH Ha NMepU(eprn OOmEero NOATATHBAHIS MOTHTHYC-
CKOW COCTaBJISIIOIIEH K AKOHOMHYECKOH B MOJIHOM Mepe He mpowusoiaeT. OTcioa MOX-
HO TIPEIIOJIOXKHUTh, 4TO B Ommkaiimee necstuierne (mpumepHo mo 2020-2025 rr.)
TEMITBI pocTa epuepUiHBIX CTPaH TAKKE MOTYT 3aMEJUINThCS, a UX BHYTPEHHHUE TIPO-
Onembl ycuisTes. B u3BecTHON Mepe 3TO MOKET OKa3aThes SBICHHEM, KOTOPOE aKTHUBHU-
3UpYeT 3amajiHble CTPaHbl, U He UCKIIOYEHO, YTO ATO BHECET Jake Kakue-Indo cylie-
CTBCHHBIC U3MCHEHUS B MEKIYHAPOIHBIC IKOHOMHUYECKIE OTHOIICHHS. Tarke 3TO MO-
KET COCOOCTBOBATH aKTHBH3AILNH (B KAUECTBE KOHTPMEPHI MPOTHB PEIIECCHH) B TIEPH-
(epuitHBIX cTpaHax (PMHAHCOBBIX TEXHOJIOTHH W B IIEJIOM — HHHOBAIMH B (pIHAHCOBBIC
TEXHOJIOTUU B CBSI3M C YMEHBIICHHUEM BBITOJHBIX cep MpuiiokeHUs Kamutana. Bos-
MOHO, Poccust B ycIOBHAX TpaMOTHOMW MOJIMTHKU CYMEET BBIMIPATh OT STUX MEPEMEH.
MOo>HO Takke MPOrHO3UPOBATh Pa3BUTHE TEXHOIOTUH, HAIIPABJICHHBIX HA MOBBILICHHUE
HSKOHOMUYHOCTH HCIOJIb30BAHUS TOIUTHBA, CHIPHS, MATEPHAJIOB (¥ MOUCKA JJISI HUX ajlb-
TEpHATHB), KaK B CBSI3U C BBHICOKHMMH IICHAMH HA HHUX W HOBBIIICHHEM OOIIEro crpoca
(3a cueT pa3BUTHS IPOMBIIIICHHOCTH B Pa3BHBAIOIMINXCS CTPAHAX), TAK M IOTOMY, YTO B
YCIIOBUSX OOIBIICH JEMPECCHBHOCTH 3TO MAaruCTPalbHBIA MyTh Pa3BUTHA. B 1emom
BO3BpaT K HEKOTOPOW TICUXOJIOTHH YKOHOMHH TaKXe MOXKET UMeTh mecTo. Ho Tak win
WHa4e, MUP XAYT AOCTATOYHO TypOyJIEHTHBIE MOJTOpa-ABa AecsATKa jeT (cM.: Grinin,
Korotayev 2015; I'puaun 20154a; 20156; 2016a; 20166).

Kak m3BecTHO, cpeam mccienoBaTeneil KOHIPAaTHEeBCKUX BOJH HET CIUHCTBA B OT-
HOIIIEHUH UX Teproan3anuu (cMm. 06 atom: I'punuH, Koportaes, Lupens 2011; ['punuH,
Kopotaes 2012; Korotayev, Grinin 2012). MbI cuntaem, 9TO B HACTOAIICE BpeMs Haxo-
JUMCsI Ha TIOHMXKATeNIbHOU (a3e msaToi K-BOmHBI, KOTOpas MPOJIUTCS 10 Havyala WIn
cepenunbl 2020-x rr. Onnako JI. Hedenor B cBoux paborax (Nefiodow 1996; Nefio-
dow L., Nefiodow S. 2014a; 2014b) y6exnaeH, uro mecras K-BoyiHa Havanach B KOHIIC
1990-x rr. Takum 00pa3oM, COTIIACHO €ro JIOTHKE, celvac HIET MOBHIIIaTeNbHAS (as3a
(omaako kpusuc 2008—2014 TT. ¥ TIEpCNEKTUBBI HA OJFDKANIINE TOBI HE COOTBETCTBYIOT
3TOMY), @ B 2020-X TT. J0JDKHA, 10 WIee, HACTYIUTh €€ MOHWKAaTeIbHAs (a3a.

HenpeccusHocts nepuoga 2010-x — Hayana 2020-X IT. BOBCE HE O3HAYAET, UTO
31ech OyJeT crutomHas Jenpeccus 6e3 moabpeMoB. [loabeMbl OyayT, BUAMMO, HE CTONb
MOIIHBIMHA U JUTUTENbHBIMH, Kak B 1990-x u Hauane 2000-X IT., a MEPUOIBI JETIPECCHIA
OKaXyTCsl JJMHHEE, YeM paHblle. BCIOMHUM, YTO Y)KacHBIH «00OBa» B psie CTpaH,
BKitouass Poccuro, B 1997 m 1998 TT., KOTOpHIH, Ka3aloch, JOJKEH OBLT OTOPOCHTH WX
JIaJIeKO Ha3aJl, HEOXKUIaHHO OBICTPO CMEHWIICS TOABbEeMOM. DTO 3(p(eKT MOBhIIATEeIBHOM
¢a3e1 K-Bonusl. Ha moHmxaTtensHo (pasze BEIXOA Ha IMOIBEM OCYLIESCTBIISIETCS TSKENEE.

3. XapakKTepucTukun KnbepHeTnueckon peBosrouumu

Yro Takoe camMoperyJupyemMble CUCTEeMbI U N0YeMY OHU TaK BaxkHbI? Camopery-
JTUpyeMbIe CUCTEMBI MOTYT PEryJIMpOBaTh CBOIO JESTEIBHOCTh CaMOCTOSTENBHO, OT-
Beuas Oiarojaps COOTBETCTBYIOIIMM BCTPOCHHBIM MPOTpaMMaM, HHTEJUICKTYaTbHBIM
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(¥ MHBIM) KOMIIOHEHTAaM Ha U3MEHEHHSI OKPYXKAIOMICH cpebl. DTO CUCTEMBbI, KOTOPHIE
COOTBETCTBEHHO JICHCTBYIOT IIPH MHHHUMAaJIbHOM BMEIIATEIBCTBE UEIOBEKA WIIM TOJI-
HOM €ro OTCYTCTBHH. YK€ CETOJHsI CYNIECTBYET MHOXKECTBO CaMOPETYJIUPYEMBIX CH-
CTEM, TaKUX KaK UCKYCCTBCHHBIC CIIYTHUKH 3GMJ'II/I, 6eCHI/IJ'IOTHI)IC CaMOJIEThI, HaBUI'a-
TOPBI, KOTOPBIE CITOCOOHBI TIPOJIOKUTH MAPIIPYT, BOJAUTEIIO OCTAETCS TOJBKO yIpaB-
JSTh aBTOMOOWIIEM, MOSIBIIIMCH TAK)KE U CaMOYIIPaBIsieMble aBTOMOOWIIH, TJI¢ BOJH-
TENI0 MPAaKTUYCCKH Heuero nenath. JKu3HeoOecmeynBaroOUe CUCTEMbI (Takue Kak
anmapar UCKYCCTBEHHOTO JIBIXaHUS WU UCKYCCTBEHHOE CEPIIIIE) MOTYT PETYIMPOBAThH
LeJBId psJl TTapaMeTpoB, BHIOMpaTh HanOoJiee MOAXOMSIIANA PEXHUM H ONPEACATh
KPUTHYECCKHUE IS JKU3HU YEJIOBEKa CUTyalnd. MIMEIOTCS TakkKe CHEeIHalbHBIC MPO-
rpaMMBbl, KOTOPBIE MOTYT OTIPEIENSITh IICHHOCTh aKIMKA U IPYTUX IIEHHBIX Oymar, pea-
TUPOBATh Ha M3MEHEHHE WX CTOMMOCTH, CAMOCTOSITENIEHO MOKYINaTh M MPOJABaTh HX,
COBEpIIATH B JCHb THICSYU ONepaluii ¥ GUKCUPOBATh NPUOBUTE. M 3TO MHIIE HEMHO-
THE MPHUMEPHl CPEAH YK€ CYIICCTBYIOIIEIO MHOXKECTBA CAMOYIPABIISIEMBIX CHCTEM.
Ho B GoNBIIMHCTBE CIy4acB OHU MMEIOT TEXHUYCCKYIO HIIH HH(POPMAIMOHHYIO TIPH-
pony (kKak IPOMEBIIIICHHBIE POOOTHI MM KOMITBIOTEPHBIC MporpamMel). Ha 3aBepriaro-
mieit aze KHOESPHETUUESCKOW PEBOJIIONMH TOSIBUTCS MHOXKECTBO CaAMOYIPABISIEMBIX CH-
CTEM, CBSI3aHHBIX ¢ OWOJIOTHEH U OMOHHMKOH, (DM3HOIIOTHEH W METUIIMHON, CEITbCKUM XO-
3HCTBOM U OKPYKAIOIICH Cpenoi, HaHO- M OMOTEXHOMOTHAMH. YUCIIO U CI0KHOCTH Ta-
KHX CHCTEM, a paBHO aBTOHOMHOCTb UX Pa0OTHI BO3pacTyT Ha mopsaku. Kpome Toro, onn
CMOTYT CYIIECTBEHHO 3KOHOMHUTH TOTpeOJIcHHEe SHEepruu U pecypcoB. Cama deroBede-
CKasi )KM3Hb Bce Oojiee OyJeT OpraHM30BaHa yepe3 TaKhe CaMOpPEryJIMpyeMble CUCTEMBI
(HampuMep, IyTeM MOHHTOPHMHTA 37J0POBbS, PESKUMA, PETYIHPOBAHUS WM PEKOMEH[a-
UM HArpy3KH, KOHTPOJIS 32 COCTOSTHUEM OOJIBHBIX, MPEIOTBPAIICHHS MPOTHBOIPABHBIX
JICHCTBHIA U T. T1.).

Takum 00pa3oM, COBpEeMEHHAsI PEBOIIONNS HAa3BaHA HAMU KHOEPHETHYECKOM, mMo-
TOMY YTO OCHOBHOMW €€ CMBICIT 3aKJII0YACTCS B IIMPOKOM CO3/IaHUU U PACIPOCTPAHCHUH
CaMOYTIPaBJSIEMbIX aBTOHOMHBIX CHCTEM, CIOCOOHBIX aKTHBHO OPHUCHTHPOBATHCS W
aJanTHPOBAThCA HAa OCHOBE mMmoiMydeHHOH wuH(opManuu. COOTBETCTBEHHO aHAIU3
YIPaBISEMbIX U CAMOYIPABISIEMBIX CHCTEM MOXET ONUPATHCS HA UAECU KUOCPHETHKH
KaK HaykKu 00 YIpaBlICHUH Pa3IUYHBIMH CIIOKHBIMH YIIPABISEMBIMU cHCTeMaMHu (OHo-
JIOTHYECKHAMH, COIHAIHBIMU W TEXHUYECKUMH) OJ1aroaaps mpueMy, TpanchopMarii 1
nepenaye I/IHq)OpMaHI/II/IG.

B pe3ynbrate 3TOro Ha MOPSIOK BO3PACTET BO3MOKHOCTh CIUTAHUPOBAHHO U 0e3
HEMOCPEACTBCHHOTO BMEIIATEILCTBA YEIOBEKA YNPABIATh CAMBIMU Pa3HBIMHU IMPH-
POAHBIMH, COLMAJIBHBIMU W MPOU3BOJACTBCHHBIMU IIpOLECCaMU, YIIPABJICHHUE KOTO-
PBIMHU B HACTOSIIAA MOMEHT HEBO3MOXHO JIHOO KpaiHe orpaHuveHHo. Ha deTBep-
TOM 3Tamne (3perocmu u IKCHAHCUU) HAYIHO-KUOCPHETHUECCKOTO MPHHIIMIIA MTPOU3-
BojicTBa (2070—2080-¢ TT.) TOCTHIKECHHST KHOCPHETUYECKON PEBOIIONNH B €€ 3aBep-
maromniedl ¢aze oOpeTyT MOJNHYIO CHCTEMHOCTh U MaccoBOCTh. Ho 3To morpebyeT

© Cwm.: Bunep 1983; Bup 1963; Dmb6n 1966; Foerster, Zopf 1962; Umpleby, Dent 1999; Tecrep 2004; I'mymxos
1986; Beer 1994; Pozanosa 2009. B mnane kubepHetnku HeOe3piHTepecHa u kHura C. Jlema «CymMa TexHOIIO-
rum» (JIem 1968; cM. Taxke: Morunesckuit 1999; Ilnorunckuii 2001; Hcron 1997). KubepHeTnka Takxke 4acTo
onpeselseTcsl Kak Hayka 00 MH(popMaiuy, HO caMa HH(pOpMAaIHs IpH 3ToM yxe ¢ pador H. Bunepa, To ecTs ¢
koHua 1940-x rr., paccMaTpuBaiach MpexIe BCEro Kak HEKHE CUTHAJIBI, C HOMOIIBIO KOTOPBIX OCYIIECTBISETCS
npouecc ynpasiaeHust. Hampumep, KHOepHETHKa MOXKET ONPEASISATHCS KaK HayKa 00 0OIMX 3aKOHAX ITOTyYCHHS,
XpaHeHHs1, Iepeiadd HHGOPMaLUH B CJIOKHBIX YIPABILIIONIMX cucteMax (DHuukionenus... 1975: 12).
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CYHIECTBEHHBIX MepeMeH B obmectBe u Mup-Cucreme B nienom. JanpHelmue npo-
THO3BI HE BXOJIAT B 3a/ady Hacrtosimieil rimaBel (cM. 00 atom: ['punun 2006; I'pu-
HuH JI. E, I'punun A. JI. 2015).

MEI BRIOENWIN CIEAYIONINEe HanOosee BaXKHBIC YEPTHI KHOCPHETHYECKOW PEeBO-
JIOINH, B 3aMETHOW Mepe MPOCIICKUBACMBIE YK€ CETOIHS, HO B 3pPEIBIX U MAaCCOBBIX
¢dopmax peanusyeMble TONbKO B OyaymeM. OHU TECHO CBA3aHbBI MEXIY co00il u moa-
KpEeIULIIOT Apyr apyra (moapobHee cM.: I'puann A. JI., I'punun JI. E. 2013; Grinin L. E.,
Grinin A. L. 2013).

Ba)kHeulune XxapaKTepUCTUKN U TpeHAbl kKnbepHeTuyeckom
peBonoLMmn

1. Poct 00beMOB MH(pOpMAIMK U YCIOXKHEHHE CUCTEM e¢ aHaju3a (BKJItoYas CIio-
COOHOCTB CHCTEM K CAMOCTOSATEIIFHONH KOMMYHHUKAIINN U HHTEPAKTHBHOCTH).

2. [TocTosiHHOE pa3BUTHE CUCTEM YIPABICHUS U CAMOYITPABICHHS.

3. MaccoBoe UCTI0/Ib30BAHNE UCKYCCTBEHHBIX MaTEPUAIOB C HOBBIMH CBOMCTBAMU.

4. PocT cTemnieHn ympaBlsieMOCTH: a) TpolieccaMy pa3HOW MPUPOAbI (BKIIFOYAs JKH-
BOC BEIIECTBO); 0) HOBHIMH YPOBHSIMU OPTaHM3AIlH MAaTepPUU (MOJIEKYIISAPHBIM, aTOM-
HBIM U CyOaTOMHBIM).

5. MuHuaTopu3anysa 4 MUKpOMUHUATIOPU3ALIKSL.

6. DKOHOMUS PECypCOB, PHEPTUHU U TPyJa B JH000i odmacTy.

7. cnonp3oBaHme Bee 0oJiee «YMHBIX» TEXHOIOTHH U TCHACHIHS K OUSIIOBEUCHUIO
ux (pyHKIIMOHANA (MCTIOIb30BaHUE OOBIYHOTO fA3bIKa, T0JI0ca U T. 1.).

8. Mcnonb30BaHKre caMOYTNpPaBISIEMBIX CUCTEM JJIsi KOHTPOJISI 32 MHAWBHJIIOM U CO-
[UATBHBIMA TIPOLIECCAMH.

XapaKTepuCTUKM TEXHOJIOIMiM KN6epHeTUYEeCKOn peBoIoLMn

1. IIpeoOpazoBanue U aHATN3 HHPOPMAITUH KaK HEOThEMIIEMasl YaCTh TEXHOJIOTHIA.

2. Poct B3auMOJIeHCTBUSI TEXHOIOTHYECKUX CUCTEM C OKpYIKaroIel cpesoil.

3. TenmeHIMs K aBTOHOMHU3AIIMH M aBTOMATH3AIMU YIPABICHUS, POCT YIIpaBisie-
MOCTH U CaMOYTIPABIISIEMOCTH CHCTEM.

4. CriocoOHOCTh MaTepUANIOB M TEXHOJIOTHHA aJanTHPOBATHCS K 3a/a4aM U yCIOBH-
sIM («yMHBIE» TEXHOJIOTHH U MaTepPHaIbI).

5. MacmTaOHBI CHHTE3 MaTepHalOB W XapaKTePUCTUK CHCTEM Pa3sHOU MPHPOJIBI
(HammpuMep, )KUBOW M HEXKHUBOK ).

6. O0beMHEHNE B OJHOM CHCTEME TEXHUKH (MallMH U 00OPYIOBaHUS) U TEXHO-
joruu (3HaHUI O mpoIecce, HOY-Xay) B OIHY €AWHYIO TEXHHUKO-TEXHOJIOTMYECKYIO
CUCTEMY.

7. CamoyTIpaBiIsieMble CHCTEMBI CTaHYT BEAYIIMM 3BEHOM TEXHOJIOTHYIECKOTO IPO-
necca.

8. YHuBepcanuzanus, TO €CThb IOSBJICHHE Bce Oosiee MHOTO(YHKIIMOHATBHBIX
YCTPOMCTB (TaKWX KaK KOMITBIOTEP, MOOMIBHBIN Tele(OH, YHHBEPCAILHBIA pOOOT B
Oyayuiem).

Pasnuunpie HampaBleHUs pa3BUTUSA TODKHBI MaTh 3¢(dekT cucreMHOro kimacrepa
MHHOBALIHHA .

7 Tak, HaNpUMEP, SKOHOMHA PECYPCOB M SHEPIMH MOKET OCYIIECTBIATBCA B PE3yNbTaTe BHIOOPA aBTOHOMHBIMU
CHCTEeMaMU ONTHMAIBHBIX PEKHMOB B paMKaX KOHKPETHBIX Ieleil U 3amad, X Ha000pOT, BEIOOP ONTHMAIEHOTO
pexumMa OyzeT 3aBHCEeTh OT YPOBHS IOTPEOICHHS SHEPT UK H MAaTEPHANIOB, a TakxkKe OI0JpKeTa HOTPEOUTeNs.
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Memunuuna kak cgepa nepBoHAYAJILHOTO TEXHOJOTMYECKOI0 MPOPLIBA H BO3-
HukHoBeHue komiviekca MAHBPUK-texnonoruii. CTouT BCIOMHHTH, YTO IIPO-
MBILIUICEHHAs] PEBOJIIOIMS Hayanach B JOBOJBHO Y3KOH XJIOMYaTOOYMa)XHOW OTpaciu
TEeKCTWJIBHOW MaHy(aKTyphl, IPHYEM C PEIICHUS BIIOJIHE KOHKPETHBIX MPOOJIeM — CHa-
Yaja JTUKBUAAIMY Pa3phIBa MEKITY MPSICHUEM M TKaUCCTBOM, a 3aTeM, ITOCIE YBEIMUe-
HUS POU3BOJUTEIBHOCTH TKaye, MoMcKa MexaHu3aluu npaaeHus. OfHaKko pelieHue
JAHHBIX Y3KHX 3a7a4 B YCJIOBHSAX HAJHYHUs K 3TOMY BPEMEHH OOJBIIOTO YHCIA BaX-
HEWIMX 3JIEMCHTOB MANIMHHOTO IPOHM3BOJACTBA (BKJIIOYAsh MHOXECTBO MEXAaHU3MOB,
MIPUMUTHBHBIC TTAPOBBIC MAIITHHEL, JOBOJIHHO OONBIION 00BbEeM TOOBIYH KAMEHHOTO YTIIS
U T. I1.) BBI3BAJIO B3PBIB MHHOBAIUi1, KOTOPBIC U Jalld UMITYJIbC Pa3BUTHIO IIPOMBIIILICH-
HOH peBosronyu. [1o aHaIOrMK MBI IpeTIONaraeM, 9To U KHOepHETHYECKask PEBOIIOIINS
HaAYHETCs CHavala B y3Koit o0mactu. Mcxoms u3 o01ero BeKTopa JOCTIKCHAN HAYKH H
Pa3BUTHUS TEXHOJIOTUH, C YyYETOM TOTO, YTO OyayIuas o0iacTh MPOphIBa AOKHA 00Ja-
JIaTh BBICOKOW KOMMEPYECKON MPUBIIEKATENILHOCTHIO U IIMPOKUM PHIHKOM, MBI ITPOTHO-
3UpyeM, UTO 3aBEPIIAIOIIAS — YIIPABIIEMBIX CHCTEM — (paza 3TOI peBONIONNN HAYHETCS
Ha CThIKE MEJUIIMHBI, OMOTEXHOJOTH U TeHHOH MH)KeHepUH (BO3MOXKHO, C MPHUBIICYE-
HHEM YacTH HaHOTEXHOJOTuil). Pasymeercs, npeacka3aTh KOHKPETHBIA X0 MHHOBAIMH
IPaKTHYCCKH HEBO3MOKHO. OMHAKO OOIIMI BEKTOpP MPOPBIBA MOKHO O0O3HAYHTEH Kak
CTPEMUTENBHBIA POCT BO3MOXKHOCTEH KOPPEKUUH WK Jaxke Moau(puKanuii 6uonoruie-
CKOM IIPUPOABI CAMOTO 4eJIoBeKa. MIHBIMU CIOBaMH, YIACTCS YBEJIMUUTH HAITY CIOCO0-
HOCTh BMEIIMBATHCS B YEIIOBEYECCKUI OpraHU3M, BO3MOXKHO, B KaKOH-TO Mepe B €ro
TCHOM; PE3KO PACIIMPHUTH BO3MOXXHOCTH TOYEYHBIX BIMSHUA M ONEpalUil BMECTO CO-
BPEMEHHBIX XUPYPTrUYECKUX; IMUPOKO HUCMOIB30BATh KYJIbTYPY BBIPALIUBAHUS OT/ENb-
HBIX OMOJIOTHYECKUX TKAHEH, OPTaHOB WM UX YacTeil W JIEMEHTOB JJISl HCIIOIb30BaHMUS
B perecHepanyy U peaOIINTAIli OpraHu3Ma, a TaKkKe HeONOJOTHIeCKUEe aHAOTH Ono-
JIOTHYECKOH TKaHU (OpraHoB, PELENTOPOB) U T. 1.

B pesynpTate MOXHO TOOMUTBCS PagUKaIbHOIO PACUIMPEHUS BO3MOXKHOCTEH Ipo-
JUTCHUS JKU3HHU M YIYYIICHUS ee OMOJIOTHMYECKOTo KadecTBa. JTO OyOyT TEXHOIOTHH,
npeaHa3HaueHHbIE U MIMPOKOTO HCIOJIB30BaHHUA B KaueCTBE MAacCOBOM PBIHOYHOMN
ycimyru. Pazymeercs, OT mepBBIX IIaroB B 3ToM HampasineHuu (B 2030-2040-¢ rr.) mo
MIOBCEMECTHOTO HIMPOKOTO MPUMEHEHHS HPOWIET JOCTATOYHO OOINBIION CPOK — NPH-
MEPHO JIBa-TPH JECATUIIETHS.

Ecnu roBopuTh 0 IporHO3aXx JUId 3aBepIuaromeil (a3pl KHOCPHETHIECKOH PEBOIIIO-
MM, TO, IO HAIIEMy MHCHUIO, B IICTIOM 8e0YUMU MEXHOIOSULECKUMU HANPABTEHUAMU
6 ¢haze ynpaensiemvix cucmem CMAaHym HeCKOIbKO Ompaciel. Meouyuna, Ouo- u Hamo-
MmexHono2uu, poOOMOmMexXHUKA, UHGOpMayuorHsle, adoumusHvle (3D-npunmepsl) u
KO2HUMUBHbIE mexHono2uu. Bmecme onu cghopmupyrom crodcnyio cucmemy camopezy-
aupyemozo npousgoocmea. B 1ienoM MBI 0003HAYMIIM YKa3aHHBIA KOMIUIEKC Kak
MAHBPHUK-TexHom0r1MM, 110 IEPBbIM OyKBaM Ha3BaHH TexHoJoruil (cM. Puc. 1 1.5)8.

Kak wu3BecTHO, NOBONBHO pacmpocTpaHeHa abOpeBmarypa NBIC-koHBepreHuus
(cm.: Lynch 2004; Bainbridge, Roco 2005; Dator 2006; Koampuyk 2011; Axaer
2012)9. Ecte Tarke uccnemoatenu (Jotterand 2008), KOTOpbIe CUMTAIOT BEAYLIUM

8 CooTBercTBeHHO MeaMIMHCKHE, agauTuBHbIe (3D-IPHUHTEPH), HAHO-, GMOTEXHONOIHH, POGOTOTEXHIKA, MH-
(hopMalMOHHBIC U KOTHUTHBHBIE TeXHOJIOTHH. Ho mopsgok OyKB B JaHHOI ab0peBraType HE OTpaXkaeT HAIIUX
MIPEJCTABICHUI O CPABHUTEIBHON Ba)KHOCTH HAIpaBJIeHUIl 3TOro komiuiekca. OH CBs3aH ¢ yI00CTBOM MPOU3-
HOIIICHUS.

® N — HAHOTEXHOIOTUH; B — GHOTeXHOOrMH; / — MH(pOPMALMOHHBIE TeXHONOrHH; C — KOTHUTHBHAS HAYKA.
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B OyaymieM MHOI Habop TexHojmorndeckux HampasieHuit — GRAIN (renomuxka, pobo-
TOTEXHHKA, NCKYCCTBEHHBIA MHTEIICKT, HAHOTEXHOJIOTHH ).

OHaKo MBI MOJIATaeM, 4TO 3TOT KOMIUIEKC OyaeT mupe. Ho BO3MOXHO, 4TO JaH-
HBII KOMIUIEKC OKa)XeTcs ropas3io macmTaOHee, 4eM Mbl yKaszbiBaeM. He uckiroueHo,
YTO TPOSIBAT ce0s1 M COBCEM HOBBIE OTPACIH, KOTOPBIC CETOHS HAXOIATCS B 3a4aTOd-
HOM cocrosiHuH. [Togpem wactu TexHonmoruiit MAHBPUK moxHo yBuneTs Ha Puc. 11.6.

i : )
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Puc. 11.5. B3anmocssA3b oTpacnein MAHBPUK-TexHonorum

Cxema Ha Puc. 11.5 neMOHCTpUpPYET OCHOBHBIC HAIIPABICHUS KHOSPHETHIESCKON PEBO-
JIIOLUH B pa3pese CBA3CH ¢ METUIIMHOM.

OTMeTuM, 4TO O MEIUILMHE KaK BEAylleld TEeXHOJOTHH IIECTOM KOHAPAaThEBCKOM
BoytHbI yke naBHo mumrer JI. Hedenor (Nefiodow 1996; Nefiodow L., Nefiodow S.
2014a; 2014b). B 1iemom MBI MOAZEPIKUBACM €0 MOJXOBI (B TOM YHCIIC U HICH O Me-
JIUIIMTHE HOBOTO THIA), HO BAYXHO YKa3aTh: HedemoB cumraeT, 4T0 MMEHHO OMOTEXHO-
JIOTUM CTaHyT MHTETpajJbHBIM 3BEHOM HOBOIo ykjaza. OJHaKo HaMm IIpelCTaBIIseTCs,
9TO TJIaBHAS POJIb OMOTEXHOIOTHI OyIeT OMPEAeATHCS MPEXkKIe BCETO BOZMOXKHOCTEIO
PCIICHHS ¢ MX TIOMOIIBI BKHEHIINX 33184 MEIHUIMHBI B IIHPOKOM CMBICIE CIIOBa' .
BoT nouemy nmeeT cMbICII TOBOPUTh HMEHHO O MEAUIMHE KaK LIEHTPaIbHOM 3BEHE HO-
Boro ykiaga. Kpome toro, JI. HedemnoB nmpugaet HemocTaTouHOE 3HAUCHHE HAHOTEXHO-
JIOTHSIM, POJIb KOTOPBIX B IUIaHE PAa3BUTHA OMOTEXHOJOTHMH M METUIMHBI OyAeT OYeHb
BeJMKa (TpeanoiaraeTcs Takke, YT0 OHU MOTYT paJluKalbHO IOMOYb B 0OpHOE ¢ OHKO-
norueit. Ho posib HAaHOTEXHONOTHI OyJeT OOJIBIION U B IPYTHX 00IaCTAX, B YACTHOCTH
B IJIaHE SKOHOMHUHU SHEPTHU U pecypcoB [noapobuee cm.: I'punun A. JI., I'punun JI. E.
2013; I'punun JI. E., I'punnn A. J1. 2015]).

' Mp1 cornachbi ¢ JI. HepetoBBIM, 4TO B 3TOT KOMILIEKC TAkkKe CIEIyeT BKIIOUMTh THTAHHE, (apMaleBTHKY U
9KOJIOTHIO, M YKa3bIBasK Ha 9T0 (cM.: I'punun A. JI., I'punnn JI. E. 2013).
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Puc. 11.6. Casur B nuampyrowmx texHonormax ¢ 1985 no 2015 r. cornacHo
NaTeHTHOM CTaTUCTUKE

Ucmounuk oannvix: WIPO 2016; Grinin L. E., Grinin A. L., Korotayev 2016.

CootBeTcTBeHHO pocT uncna nateHToB cerogas B MAHBPUK-Texnonorusx o3navaer,
YTO UMEHHO 3TU OTpacyu yepes 20 JeT CTaHYT U pealibHO JTUAUPYIONIMMU B HHHOBAIIH-
sx u BBIL.

MpsI oTMeUaeM cleyromye IpUHIUINAIbHbIe MOMEHTHI Hallleil KOHIENIUHU:

1) menumuHa OyaeT cdepoit, Tae HauHeTcs 3aBepiiaromas paza KudepHeTHISCKOM
PEBOIIONNK, HO B JaJIbHEHINIEM Pa3BUTHE CAMOYIPABISIEMOCTH CUCTEM OXBATHUT CaMble
pa3HbIe 00JIACTH IPOU3BOICTBA, YCIIYT U YeJIOBEUECKON KU3HI;

2) MeaWIIMHA TIOHUMAETCS] HAMH B IIHPOKOM CMBICIIE CIIOBa, IIOCKONBKY OHA OymeT
BKITIOYATh (M YK€ aKTHBHO BKJIFOYAET) JUISI CBOUX IENIeH LENbIA psl JpyTUX Hampasiie-
HUll (MCTIOJIB30BaHUE POOOTOB B XUPYPTHH U yXOH€ 3a OOJbHBIMH, HH()OPMAIIMOHHBIE
TEXHOJIOTHH — ISl YAAICHHOH MEIUIUHEI, HeHponHTepdeHchl — s IeueHus O0Ie3HeH
TICUXWUKU M UCCIIEOBAHMS MO3Ta; TeHHYIO TePAIHIi0 U WHXCHEPHI0, HAHOTEXHOJIOTHH —
JUIA CO3JIaHMsI MICKYCCTBEHHOIO MMMYHHUTETa U OMOYMIIOB, KOTOPbIE MOHHTOPAT Opra-
HU3M; HOBBIE MaTepualibl — JJI BbIpAIllMBaHUS HCKYCCTBEHHBIX OPraHOB M MHOTOTO
JPYTOTO, YTO CTAHET MOIIHOW CUCTEMOM SKOHOMHUKH);

3) MeaMLIMHA UMeeT YHUKAJIbHbIE BO3MOXKHOCTH, KaK HUKaKas Apyras OTpacib, I
00BbeIMHEHMSI BCEX 3TUX HOBBIX TEXHOJIOTH B €AMHYIO CUCTEMY;

4) psax neMorpadMUecKMX W SKOHOMHUYCCKHX IPHYMH IIOATBEPXKIACT, MOYEMY
MMEHHO B MEJIUIIMHE HAUHETCS MEPEX0/] K IM0XEe CAMOYIPABIISIEMBIX CUCTEM:

— BO3pacTaHUe OXHIAEMOW MPOAODKUTENFHOCTH KHU3HH M CTapeHHUE HACEJICHUs
NOTPeOYIOT POCTa BO3MOKHOCTEH MEAWITMHEI HE TOJNBKO LIS MOJIEPKAHUS 3T0POBbS,
HO ¥ JUIS IPOJICHUSI pab0TOCIIOCOOHOTO BO3pacTa JIOJICH;

— POCT CpelHero Kjacca B MUPE M KyJIbTYPHOTO YPOBHS JIOJEH O3HA4YaeT TaKKe
YBEIMUSHHUE UX TOTOBHOCTH TPATHTH OOJIBINE JEHET Ha CBOE 310POBbHE;

— JIFOJY B LI€JIOM BCETJa FOTOBBI TPATUTh ACHBI'M HA 37J0POBbE U KPacoTy;

— MEIULUUHCKUE KOpHopauuu oObIYHO HE CAEP)KHUBAIOT TEXHWYECKHU Mporpecc, a,
HaIpOTHB, 3aMHTEPECOBAHBI B HEM;
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— MEJUIIMHA YK€ CEroJHs SIBJSETCS OUEHb BAKHBIM HAlpaBJIEHUEM B SKOHOMUKE,
3HauY€HUE KOTOPOTO PacTET Ha IJa3ax.

O TOM, 4YTO MEIUIIMHA CTAHOBUTCS M CTAHET WHTETPHUPYIONICH O00JacThi0 B
MAHBPHK-TexHOJIOTHAX ¥ BEAyIIMM HAMPABICHHEM B IIECTOM TEXHOJIOTHYECKOM
YKJIaJle, KOCBEHHO cBUAeTeNnbcTBYeT U Puc. 11.7.
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Puc. 11.7. Knactepusaumsa HekoTopblx MAHBPUK-TexHONOrmMm B acnekte nNaTeHT-
HOWM CTaTUCTUKM

4. dasa ynpassisseMbiX cUMCTEM U WiecTasa K-BosiHa

A-cda3a mecToil BOJHBI: Pa3roH /UIsl BXOXKIeHUs B 3aBepliaiomyio ¢a3zy kudepHe-
TH4eckoii peBoyonuu. lllecras K-BomHa, BeposTHO, HadyHETCS MPHOIU3UTEIHHO B
2020-x rT. Mexny Tem 3aBepiiatomas (aza KHOSpHETHYSCKOW PEBOJIIONMHU JTOJKHA
HAYaThCs HECKOJIBKO MO3XKe, 0 KpaitHel Mepe, B 2030—2040-¢ rr. Takum oOpa3om, HaMm
npezacrasisercs, 9To ¥ K 2020-M I'T. HOBBIM TEXHOJIOTHUYECKUN YKIaf eme He chopMu-
pyercss B HeoOXoauMoM BHUje (YCIOBHO TOBOPS, MHHOBAIIMOHHAS Tay3a 3aTSHETCH).
Bmpouewm, crexyer MeTh B BUAY, YTO HAdaJlo MOBHIMIATENbHON (a3el K-BomHBI HUKO-
IZ1a He IPOUCXOIUT B MIPSIMOI CBSI3U C HOBBIMH TEXHOJIOTMSMU. DTO HaYaJl0 CHHXPOHHU-
3UpyeTcs ¢ HadaloM IOABEMa B CPEIHECPOYHOM 3KOHOMHUYECKOM IMKIC. A B HEM
MOJBEM IPOUCXOIUT B PE3YJIbTATE BHIPABHUBAHUS IIPONOPLUHA B YKOHOMUKE, HAKOILIE-
HUSL PECYpCOB M TOTO WMJIM HMHOTO TOJNYKA, YJIYYIIAIOMIErO CIOPOC M KOHBIOHKTYPY.
BcenomuumM, uto Hauano BTopoil K-BosHbI CBS3bIBAE€TCS ¢ OTKPBITUAMH 30JI0TBIX MECTO-
poxacauii B KanmndopHuu m ABCTpaiuu, TpeTbel BOJHBI — C POCTOM IIeH Ha XjeO B
koH1le XIX B., 4eTBepTOH — C MOCIEBOSHHBIM BOCCTAHOBJICHHEM, MATOH — ¢ peopmMaMu
skoHOMUKHU B AHrnun 1 CHIA. A yxe nanee nmpu HadaBIIEMCs pa3rOHE HATUYME HOBO-
r0 TEXHOJIOTMYECKOTr0 YKJIa/ia, HE PeaJM30BaBIIETO WK HE MOJHOCTBIO pPealn30BaBlIIe-
T'O CBOH IOTEHIHANT (C YIETOM TOTO, YTO OOIIECTBCHHBIC OTHOIICHHS B IOHIKATEITEHON
¢aze K-BomHBI CymmecTBeHHO OOHOBIUINCE), ITO3BOJIAET JIETYE MPEO0IeBATh IUKINIE-
CKHC KPU3HUCHI U IPOJOJIKATh IMMOABEM.

Taxum 00pa3oM, TOTYKOM JJIsl TOBBIIIATEILHOTO UMITYJIbca mecToi K-BonHbI Tak-
KE CTAaHyT T€ FUIM WHBIC KOHBIOHKTYpPHEBIE COOBITHS. A IEPBUYHBIM UMITYJIECOM MOJKET
CTaTh, HAPUMeEp, OBICTPBI POCT B CIA00Pa3BUTHIX WIH HEJOCTATOYHO OBICTPO pacTy-
IIMX PErHOHaxX MHUpa (CeroJHs TaKUMU SBISOTCS Tpomudeckas Adpuka, HCITaMCKHNA
Bocrok, Oombias wacth JlaTuHCKOW AMEpPUKH) WM HOBbIE (DUHAHCOBO-OpPraHH3a-
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[IUOHHBIC TEXHOJIOTUU. ECTECTBEHHO, MOSBATCS U KaKHUE-JIMOO TEXHUKO-TEXHOJOTH-
YyecKre WHHOBAIlUK, OJTHAKO OHU €Ille HEe COCTaBsIT HOBOrO ykiama. Kpome Toro, mbl
nojiaraeM, 4to (PMHAHCOBbIE TEXHOJIOTHHU €Ile JalleKO He 3aBEPILMIA CBOIO IKCIIaHCHUIO
B Mupe. Ecnu nx ymactest KakuM-nmu6o o0pa3zoM MOAU(HUIMPOBATE U 00€30IaCUTh, TO
OHH CMOTYT 0oOJiee IMUPOKO BHEIPUTHCS B Pa3HYHBIC PETHOHBI, MCIIOJIB3YIOMINE UX
CETOJIHS JIUIIb B HEOONBIION cTeneHn. Henb3s 3a0bIBaTh, YTO IPUMEHEHHE TaKUX TEX-
HOJIOTHH B OCTaTOYHO HIMPOKOM MaciiTabe TpeOyeT CylIeCTBEHHBIX MepeMeH B Mpa-
BOBOW M MHBIX CHUCTEMax, YTO COBEPIICHHO HEOOXOAMMO ISl BHIPABHUBAaHUS YpOBHEH
pa3zButus B Mupe. C y4yeToM 3a/iep’KKU HOBOM IeHepalMi TEXHOJOTHH He MCKIIIOYEHO,
yto nieproxa 2020-X rT. MOKET 0Ka3aThcs MOX0KUM Ha necatuietre 1980-x rr. MapiMu
CJIOBaMH, 3TO OyIeT yKe He CHaj TeMIIOB pOCTa, HO elie M HEe MOABEM, a TOJNBKO B
cpenHeM HeOOJbIIoe YCKOpeHHe (coueTaromlee 0oyiee CUIbHOE Pa3BUTHE B OAHUX PEru-
OHAax U MPOAOIDKEHHE JENPECCUU B APYTHX).

Hanee — npu OJaronpusATHBIX BBILIEYKAa3aHHBIX YCJIOBUSIX — B XOJ€ 3TOH BOJIHBI
HAYHETCS 3aBEPINAIONIAs — YIPABIIEMBIX CHCTEM — (ha3a KHOSPHETHIECKOH PEBOIIOINN
(cM. cootHomenue mectoit K-BomHBI 1 3aBepiraronielt ¢a3pl KHOCPHETHUECKOH PeBo-
morun Ha Puc. 11.8). B Takoii cuTyanuu MOXHO MPEINOI0KUTh, YTO CUJIA U ITTHTENb-
HOCTH A-(a3sl mectoit K-pomabl (2020—2050-¢ 1T.) OyIeT CyImecTBeHHO OO0JIbIIE MATOH
3a cyeT 0oJjiee MIOTHOTO COBMEIICHHUS TeHEepaIiid TEXHOIOTHIA. A MMOCKOJIBKY KHOepHe-
THYECKasi PEBOJIOIMS OyIeT MPOJOIDKATECS U Jajiee, BEPOSTHO, UYTO W IOHMKATEIbHAS
B-aza mecroit K-poxnsr (2050-2060/70- rT.) OyaeT He CTOJIb JENPECCUBHON, KaK B
TpeThell wim msitoi. B nienmom B Teuenue 3toit K-pomast (2020-2060/70-¢ rr.) kubepHe-
TUYECKasi PEBOJIOLMS 3aBEpIIUTCS, a HAYYHO-KHOEPHETUUECKUH MPUHLUI MPOU3BOI-
CTBa MEPEUIET K ITaILy 3pesIoCTH.
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Puc. 11.8. llecraa K-BonHa n 3aBepwatowian dhasa knbepHeTuyecKkon pesonoumm

Jpyroii BapuaHT pa3BuUTHS cOObITHI. 3aBepiatomas ¢aza KHOEpHETUIECKOH PEeBO-
JIOIUM MOXKET HayaThea no3xke — He B 2030-e, a B 2040-e rT. B aTOM cnydae A-daza
IIECTOM BOJIHBI MOXET 3aKOHYMTHCA IO Hayaja PEBOJIIOLMH YIPABIAEMbIX CHUCTEM,
CIIEIOBATENBHO, OHA HE OYyOEeT OCHOBLIBATHCS HA PATUKAILHO HOBBIX TEXHOJOTHSIX
U HE CTaHET CTOJb MOIIHOW, KaK IpearoyiaracTcsl B IpeablAyIleM BapuaHTe. 3aBep-
maromas (paza KHOEpPHETHYECKOW PEBOJIIOIMM B 3TOM cllydae Mmpuuercs Ha B-¢azy
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IIecTod BOMHBI (ITOJOOHO TOMY, KaK 3TO CIYYMJIIOCH C HYJIEBOH BOJHOH B MEPUOJX
MPOMBIIIIIIEHHOTO TIepeBopoTa 1760—1787 rr.) 1 Ha A-dasy ceapMoii BoJHEL. Beposr-
HOCTb BO3HUKHOBEHHMS TOCJIEJHEH B 3TOM Cilydae 3HauUUTEIbHO Bo3pacTaeT. B-¢asza
LIECTOM BOJIHBI 0JKHA OBITH JOCTATOYHO KOPOTKOIl B CBSI3U C MOSABJIEHHEM HOBOII re-
HEepaIluu TEXHOJIIOTHH, a A-(a3a ceJbMON BOIHBI — JOCTATOYHO [UTMHHOW U MOIIHOM.

3aBepmienne xuOepHeTH4eckoi pepoyonuu U ucyesHoBeHue K-poan. Illecras
K-onna (mpumepno 2020-2060/70-e rr.), monobHo nepBoi, OyneT mpoTekaTtb B OC-
HOBHOM B INIEPHOJ 3aBEPIICHUS IPOU3BOJACTBEHHON peBomronuu. OnHAKO 34€Ch UMe-
eTcs BakHOe oTiandue. Bo Bpems nepBoit K-BojgHBI AIUTENBHOCTH OJHOTO 3Tana mpo-
MBIILIJIEHHOI'O0 IPUHILIMIIA IPOU3BOJCTBA CYLIECTBEHHO IPEBbIIIAIA AIUTEIBHOCTD Lie-
noit K-Bonuel. Teneps ke omHa (aza K-BomHBL OyZeT MpeBHIIATH MO ATUTEIHHOCTH
OJIUH 3Tall NMPUHINIA IPOU3BOJACTBA. YK€ OJHO 3TO JAOJKHO BHECTH CYLICCTBEHHBIE
Monu(UKaIK B IpOoTeKaHue mecToi K-BoiHEI, a ceagpMas BOHA TIPUMET WHBIE, TO-
pazlo MeHee BBIpaKEHHbIE OYePTaHHUA JUOO BOBCE HE COCTOUTCA (O BO3MOXKHOCTH
WHOTO BapWaHTa CM. BHIMIE). Takoil MPOTHO3 OCHOBBIBACTCS TAKkKe HA TOM, UTO 3a-
BepIICHHE KHOECPHETHUIECCKON PEBOIIONMH M PACHpPOCTPAHEHUE €€ Pe3yJbTaTOB IMpH-
BEJIET K CYLIECTBEHHO BO3pOCIICi HHTErpupoBaHHOCTU Mup-CHUCTEMBI U 3HAUHUTENb-
HO YCHUJIMBLIEMYCS BIJIMSHHIO HOBBIX OOILEMHUPOBBIX MEXaHHU3MOB PEryJIUpOBaHUS.
OTO BHOJHE JIOTUYHO, YUHUTHIBAs, UYTO TpsIymIas 3aBepriaromas (asza KkubepHeTHde-
CKOM pEBOJIFOITMK OYJIET CBsI3aHa C ATIOXOW YNpaBIsSeMbIX cHCTeM. Takum oOpa3zom, U
yIpaBICHNUE SKOHOMUKOI TOJDKHO MOAHSATHCS HAa HOBBIM ypoBeHb. 3uauum, K-601nbl
NOAGNAIOMCA HA ONPeOeNeHHOM JMane COYUANbHOU 260JI0YUU U, NO-BUOUMOMY,
00IHCHBL UCHE3HYMb HA ONPeOeNeHHOM ee dmane.
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