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LindbpoBusauua n HanpaBneHnst TEXHOJIOMMYECKOro
oOHoOBMeHMsA NpoMbiLeHHocTu Poccun

Annomauus. «TexHomorm4eckas VHAYCTpUAIU3ALUA» POCCUICKON SKOHOMUKM SABJACTC
OIHOJ 13 HauboJIee 3HAUMMBIX CTpaTerN4ecKux 3ajad. VccinemoBaHue MOCBSAIIEHO aHATN3Y
BIVAHUA NUPPOBU3ALMU Ha TEXHOIOTYECKOe 0OHOB/IEHEe IPOMBIIIIEHHOCT. MeTomoro-
rmyeckas OCHOBA IIpefiCTaB/IeHa TeOpyell MHAYCTPUATbHOTO Pa3BUTHS M PeCTPYKTYpU3aL U
9KOHOMMKIU. IIpuMeHeHbI MeTObI TAKCOHOMUYECKOTO, CPAaBHUTENILHOIO, PEIPEeCCUOHHOTO
aHanmu3a. IlocpencTBOM BBIJiETIEHMs STAIIOB 3BOJIOLMM IIPOVM3BOJCTBEHHBIX TEXHOIOTUII
IO KPUTEPUIO YPOBHA aBTOMATM3aLMM, a TaKkKe KIacCUPUKAIUM BUJOB TEXHOIOTUI IO
00'beKTaM IOKa3aHO, YTO UM(POBbIe TEXHOJIOTNMM ABIAIOTCS IUIIb YaCThI0 OTHOCUTENIBHO
MIMPOKOTO KJIacca NMPONM3BOACTBEHHBIX TEXHOIOTUI. 3aJaya TeXHOJIOTMYEeCKO MHAYCTPU-
a/lM3alyy CBeleHa K OOHOBJICHUIO CPefCTB IPOU3BOACTBA B IPOMBINIICHHOCTN. OHAKO B
XOfje MCCIelOBaHNA BBIABJIEHO, YTO BBOAY LM(PPOBBIX TEXHOIOIWI B IPOMBIIIEHHOCTD MO-
XeT OBITb CBOJVICTBEH «IIapajloKC IPOM3BONUTEIBHOCTI», U, 60JIee TOrO, OH OKa3bIBaeTCsA
mype, KOra 3aMelleHe OJHOTO KIacca TeXHOIOIVI He II03BOJIAET CYIeCTBEHHO ITOBBICUTD
TEXHOJIOTYIYHOCTb IIPOMBIIIIEHHOTO IIPOM3BO/ICTBA, 3HAYMMO YBEIMYNTD BBITYCK BBICOKO-
TEXHOJIOTVYHOI IPOAYKIVIN, YTO NPOJEMOHCTPUPOBAHO HA IpUMepe MALINHOCTPOUTENb-
HOTO ¥ CBIpbeBOro ceKTopoB. [IpencrapneHa paspaboTaHHasA aBTOPOM METO[MKa aHA/IN3a
IVHAMVUKJ PacIpOCTpaHeHMs LM(POBBIX TEXHONOIWI; Ha e€e OCHOBE ITOKa3aHa IIONOXKM-
TelbHAs JVHAMMKA OXBaTa 00bEKTOB IM(POBU3ALUY IIPY MeHee OYEeBUIHBIX yCIleXaX B 00-
JIaCTV IPOrPaMMHOTO O0ecliedeHNs, CO3/JaHuA U IPUMEHEeHUs Pa3INIHbIX MH(POpPMALVOH-
HBIX TEeXHOJIOTUII, PV He3HAYUTE/IbHOI AVHAMIKe B cdepe IepeoBbIX, a0COMIOTHO HOBBIX
TeXHOJIOTMII, He 00ecIeynBarolieil CylleCTBEeHHBINI POCT TeXHOJIOIMYHOCTYU. PesynpraTom
IPOBEIEHHOTO aHa/IM3a BBICTYIAeT BBIABJICHHBIN «TEXHONOTMYECKUII Ayanu3M» HOBOTO
CBOIICTBA, KOT/Ia YCIeXV BHEJPEHM ONIpefieIeHHOI TexHomoruu (1udpoBoii) u faxke pocTta
HepefiOBBIX TeXHOJIOTMIT IIPOMCXOAAT B TAKOM CeTMEHTe ¥ 0003HaueHHOM pecypcaMm jua-
IIa30He, YTO 3HAYNMTETBHOTO BBIXOJa IHHOBAIIOHHO, BBICOKOTEXHOIOTMYHON IIPOYKIIUI
He HaOmomaeTcs.
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Abstract. Technological industrialisation of the economy remains one of Russia’s most impor-
tant strategic objectives. The research explores the impact of digital technologies on the tech-
nological renewal of the industry. Methodologically, the study relies on the theory of industrial
development and economic restructuring and adopts the methods of taxonomic, comparative,
and regression analysis. The author identifies the stages in the evolution of production technolo-
gies by the criterion of the level of automation, classifies types of technologies by the objects, and
thus demonstrates that digital technologies represent only a small part of a relatively wide class
of production technologies. The goal of the technological industrialisation is reduced to the
renewal of the means of production in industry. Yet the research finds that the introduction of
digital technologies into industry may face the “productivity paradox”, and moreover, the para-
dox appears to be greater when the replacement of one class of technologies does not significant-
ly improve the manufacturability of industrial production as well as considerably increase the
output of high-tech products, which the study proves by considering the case of the mechani-
cal engineering and raw materials sectors. The author presents the methodology developed to
examine the dynamics of the spread of digital technologies. The findings point to the positive
dynamics of the coverage of digitalisation objects, while also indicate less obvious successes in
the field of software, creation and use of various information technologies, modest dynamics in
advanced technologies that does not provide a substantial increase in manufacturability. The
results of analysis reflect the technological dualism of a new kind, when positive achievements
in introduction of certain (digital) technologies and even growth in leading-edge technologies
occurs in such a segment and a range limited by resources that there is no increased output of
innovative, high-tech products.
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BeepneHue

a MPOTSKEHNUM NOC/IeAHNX JeCATUIeTUI B KauecTBe COCTAB/IAIOIINX OCHOBHOTO CTpaTe-
Hrmqecxoro BEKTOpa pa3BUTUA POCCUIICKON 3KOHOMMKM PacCMaTpUBAINUCh HAyYHO-TEX-
HUYECKUI Iporpecc u 06pabaTpiBalolyie CEKTOPHI, JJIs IPUOPUTETA KOTOPHIX OTHOCUTENTBHO
VIHBIX BUJIOB I€sATeIbHOCTY (TPAaHCAKIMOHHOI ¥ ChIPbeBOIl) TPeOOBaIICh KOPEHHbIE I3MEHe-
HUsL 9KOHOMIMYecKoi momutuku [J/IbBoB, 2002; A6ankuH, 2005; Tarapkus, 2014, 2015; Ita-
3beB, 2017]. K ncxopy nepsoro pecarmrerus XXI B. mocie ayuckyccuii 06 MTHHOBALMOHHOM
PasBUTHM BO3HMK/IA IIpoO/IeMa, 0pOpMUBILIAACA B XOfie YKPENUBILIETICs CBIPheBOI MOJIE/N PO-
CTa, IeVHAYCTpUAIN3aLUy SKOHOMUKY Poccyi, 3akOHOMepHO opoayB 6a3ycHble paboTHI 110
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HOBOJT popMmyrte pasButua u uHAycTpuanusanyyu [[y6anos, 2014]'. OgHako Ha IPOTKEHNUN
HOC/IETHETO BPeMEHN BERYTCs VICC/IEOBAHNUA, 00'beKTOM KOTOPBIX BBICTYIAeT OPraHM3aIVsa
HOBOJI MOJENM pOCTa POCCUIICKON S3KOHOMMKM 3a CYET IIPOBENEHN HOBOM MHAYCTpuUaIusa-
myu [Cunnl, Aunvuna, Houkosa, 2019]. O6mmpen o6beM my6nmkanuii o mpobiemMam
BHenpennsa «Vupgycrpun 4.0», XapakTepu3yoIiell HOBbIM 3Tall TEXHOJIOTMYECKOTO PasBUTHA
3a cyeT pacnpoctpaHenus uposbix TexHonornit [Castelo-Branco, 2019; Lu, 2019; Philbeck,
Davis, 2019], npryeM BOCIPMHMMATD Y€TBEPTYI0 IPOMBIIIICHHYIO PEBOIOLIIO U TOKTPUHY
«JupycTpua 4.0» Kak ueHTNYHbIe sABIeHNA He coBceM BepHO [Philbeck, Davis, 2019], Tak
KaK IepeloBble IPOM3BOJICTBEHHbIE TEXHOIOTUM IPEICTABIIAIOT COO0I 60Iee MMpPOKMit HAGOP
TEeXHOJIOIMII, HeXKeJIV MCIIOIb3yeMble B HUX LM(POBbIE TEXHOIOI VN’

Bnusanue nudpoBbIX TEXHOMOTMII Ha Pa3BUTHE PAa3/IMYHBIX aCIIEKTOB IIPOM3BOJCTBA I 9KO-
HOMVIKY IIPOJO/DKAeT M3Yy4aThCcs 10 Mepe paciumpenus cepsl ux npumeHenus [Machado et
al., 2019; Li et al., 2020]. 9ToT mpouecc n3MeHseT 6M3HeC-CpeNy, HO ero pe3y/IbTaTVBHOCTD
3aBJMICUT OT MCXOJIHOJ TOTOBHOCTV KOMIIAHMII K BBOAY TaKUX TEXHOJIOIMII, BKIIOYas TOTOB-
HOCTH II0 BBbIJE/NAEMBIM pecypcaM M TeXHojormdeckoir mHdpactpykrype [Raj et al., 2020].

! B ykasanHoit pabote npodeccop C. C. Iy6aHoB 0606111aeT cBou mpexxme nybaukanumu ¢ 2000-X IT., HaYnHas
CO CTaTb¥ IO PasBUTHIO cTaHKOCTpoenwst 2000 r., u popMupyeT cBOeoOPasHbIl IVIAH HOBOI MHYCTPUATU3ALINIL.
VuunumnpoBaHHas XypHaIoM «KOHOMUCT» B ntepuog, 2007-2010 IT. aucKyccus o HOBOM MHAYCTpUaNU3alui Bbl-
JIMIACh 3aTeM B MAaCCHB HAYYHBIX U MyOIMIMCTUYECKUX paboT IO YKa3aHHOI TeMaTHKe, KOTOPBIE 3[eCh He Iepe-
YUC/IATCA 110 IPUYMHE 3HAYUTENBHOTO MX YMC/IA. ABTOP IPMHMMAJ Y9ACTHE B 3TON JVMICKYCCUM, BBITYCTU/I KHUTY
«DKOHOMMKA TeXHOTIOTMYECKOTo pasBuTHs» (2008), pa3BUBAIOIIYIO U/IEM eT0 KHUTY «DKOHOMIYeCKasi MeTOf0/IOT s
¥ IONIUTHKA PECTPYKTYpHU3aLuy IpoMbIiieHHoCcT» (2000). Hy)xHO oT™MeTnTD, YTO B Havasne 2000-X IT., O CleRy-
Iollell BOIHBI IPMBATU3ALMM, COCTOsIHIE TPOMBILIEHHOCTH Poccuy He BOCIIPMHMMANOCh MHOTMMM MCCIefoBare-
JIAMM KaK JeMHIYCTPHUAIM3aLs, M MOXKHO OBIIO pellaTh 3a/jauyl OXKIB/IEHIS IPOMBIIIIEHHOTO ITPOM3BOJCTBA 1 €TI0
pectpykrypusaryn. K 2009-2011 rr. B 060pOTe pOCCUIICKMX YIEHBIX TOSBISETCS TEPMUH «JEMHIYCTPUATU3ALsI»,
TPaKTOBKa KOTOPOTO CBOAUTCA K pocTy o/ yeryr B BBIT 1 cHibkeHMIo Bonu o6pabaTbiBaonyx ceKTopos. OfHaKo
I POCCUITCKOV SKOHOMMKY AeMHAYCTPUaIM3aLINs, IOMIMO YKa3aHHOTO U TIPUHATOTO 0003HaUeH s, IprobpeTaeT
6oJee MMPOKNIT KOHTEKCT, OTPasKeHHBbIIT B paboTax aBTopa 2010-2012 rT. Kak 3¢ dekT «2-I», T. e. TeNHAYCTPUAIIL-
3aLMy, KOTOPasl pacCMaTPUBAETCA He TONbKO KaK CHVDKEHME TeXHOJIOTMYHOCTM IPOU3BOJCTBA M YIPOLIEHNUE Bbl-
ITCKAEeMbIX U3Je/NIL, yBedeH e JO/MY IPOMBIIIZIEHHOTO MMIIOPTA, PaspblB BHYTPEHHETO PhIHKA IIPOMBIIITIEHHbBIX
TOBApPOB, HO U KaK CHIDKeHMe KBa/myKauuy (Tekpanudukanys) IepcoHaa, 3aHATOTO B IPOMBILIICHHOM TIPOM3-
BojicTBe. [Tonpo6Hee KOMMYeCTBEHHBIE IOKA3aTeN JeVHAYCTPUATM3ALMI MOXKHO IOCMOTpPETDb B paboTax aBTopa
[Cyxapes, 2011, c. 82-92; Cyxapes, 2012, c. 25; Cyxapes, 2020], a TUIIBI ZeMHAYCTPUAIN3ALUNA U UHTYCTPUATN-
saiun — B pabote «Teopust pecTpykrypusaumu skoHoMuKm» (Mocksa: Jlenanp, 2016). YacTble OTCHUIKY K Tak Ha-
3biBaeMoMy 3 dexTy «4-I1», 6e3 oOpaleHNit K ero MICTOYHMKY — 3PPeKTy «2-I», TOBOPAT NMIIb O TOBEPXHOCTHOM
U3ydeHny paboT 110 YKa3aHHOI TeMaTHUKe 32 pacCMaTpuBaeMoe BpeMsL. VIMeHHO 13 mosuuuit o6osHadeHus s dekra
«2-J1» mo3Ke 6bUIM BBEMlEHBI OIOTHUTENBHO ellie IBe OYKBBI «f», 4To OTKpbITO mpusHaetcs: C. [I. BonpyHoBbIM
[2014]. TIpuHIMIIMATBHO NUIIb TO, YTO AEMHAYCTpUaIM3anyusa B Poccuy oxBaTu/aa TEXHOMOTUYECKUIT 6asuc, a He
TOJIbKO BBIP@>Ka/lach B COKpAIleHNH O/ IpombiiteHHoCcTy B BBIL. Eciut 6bI Takoi! IIpolLjecc CHYDKeHNs O IIPo-
VICXOJIVTI OMHOBPEMEHHO C POCTOM TEXHOTIOTMYHOCTY (KaK B PasBUTHIX CTPAHAX), 3TO He IPENCTABIIANO Obl YTPO3bI
I/ pasBuUTUsA 9KOHOMMKY. OITHAKO IIOMMMO JleTpafjaliiy TEXHOMOTHIT Habmiofanach u fekBamiukanus. Ilostomy
obosHaveHue «2-JI» ycunmBaeT Ipolecc AeVHAYCTPUATM3ALNY, TaK KaK IIPOUCXOMUT HeKBamn(uKaIsa mepcoHana
IPM CHIDKEHUM TEXHOJIOTMYECKOTO YPOBHS, YIIPOIIeH!N Ipou3BoAcTBa 1 T. fi. [Cyxapes, 2011].

2 3aberast BIiepeft, XOTell 6bI OTMETHUTb, YTO YaCTO SKOHOMMUCTBI OLIMOAIOTCS, TI0/IArast, YT0 POOOTHI — STO UCKITIO-
YUTeNbHO HeKas asa pasBuTyA LQpoBbIx TexHOMOrNIL. OHU He YTPYX/AIOT cebs BHMMAHIEM K TOMY, YTO IIepBble
poOOTHI, KaK 1 aBTOMAThI, PabOTaIM Ha aHAJIOTOBBIX CXeMaX 06paboTKM NH(OPMAIIOHHOTO CUTHATIA, KaK U aHaJIo-
TOBbIE BBIYMC/IUTEIbHBIE MAIINHBI, IPEICTAB/ANIME COOO0IT He YTO MHOE, KaK MpefTedyl COBPeMEHHOTO KOMIIbIOTe-
pa. B jaHHOM MccnenoBanum 6ynyT 0603HauEHDI STAIIbl SBOMIOLMY TEXHONOTHII B IIPOM3BOJICTBE, OKa3bIBAIOIINE
MOMEHT IOSIB/IEHMSA U 3aTeM PaclpoCTpaHeHys UMPPOBBIX TexHonoruit. 1{udpoBble TEXHOMOIMN BKIIOYAIOT COO-
CTBEHHO OLM(POBKY MHPOPMAIMOHHOTO CUTHANA, O6/Ia4Hble BBIYMC/ICHNA, MHTEPHET Belllell, paboTy ¢ 60/bIIMY
manHbIMU. OHM CYILIIeCTBEHHO 00JIeryaloT nepefayy, XxpaHeHne, 00paboTKy, aHanus uHGOpMALM, IPUMEHAIOTCS B
CUCTeMax YIIpaBJIeHVsl HOBBIMU IIPOU3BOACTBEHHBIMY TEXHOMOTMAMM, HO MOJaB/IsolIee 60IbIINHCTBO U3 HUX, 5IB-
JIA5Ch UX 97IeMEeHTOM (4acTo MHGPACTPYKTYPHBIM), HOAMEHNUTD UX He MOryT 1o npupogpe [ITomos, Cyxapes, 2018a].
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B cBs3u ¢ TeM, YTO TOTOBHOCTDb OT/IMYAETCS, PacCIpOCTpaHeHye UPPOBBIX TEXHONIOIMIL ABHO
HEOJHOPOJHO, YTO MOBBINIAET M3JEP>KKI UX MCIONb30BAHNA U afjalliTalvi. VIHTepHeT Bemeii,
aHa/m3 OOJIBIINX JAHHBIX, IM(POBBIe ITATPOPMBI 1 00/TAYHbIE CEPBUCH BIMSIIOT Ha 9KOHOMMU-
YecKe II0Ka3aTey JUHAMIKY, HO 9TO B/IMAHNE OIIOCPERYeTCS MHOTMMY VHBIMYU (PaKTOpaMu
Ul He ABJIIeTCS OHO3HAYHBIM. B psAfe MccefoBaHmil OTMeYaeTcs OTCYTCTBYUE eAVHOI KOHIIeI-
Y [UQPOBOro MIPOU3BOACTBA B paMKax HOKTpuHbI «/HaycTpus 4.0» [Ribeiro da Silva et al.,
2019], mo xpaitHell Mepe, Ha YPOBHe Iie/lell ¥ METOROB JOCTVDKEHNA, YTO 3aTPYAHAET IPeomo-
JIeHJe MHOXXeCTBa IpoO/IeM, BOSHMKAIOMIMX IPU PACIPOCTPAaHEHUN LMQPOBLIX TEXHOTOIMI
B IIPOM3BOJCTBE. B yacTHOCTH, OOMbIINIEe OXXUAAHNS, YTO LM(PPOBbIE TEXHONIOIMM ObecredaT
3HAUYNTE/IbHOE YBE/MYEHNE IIPOM3BOAUTEIBHOCTY B IIPOMBIIIIEHHOCTH, JMMMVHUPYIOTCA He
TOJIPKO TaK Ha3bIBaeMbIM «KOMIIBIOTEPHBIM ITapaiokcoM»' Pobepra Conoy [Solow, 1987], Ho n
IPUKIaTHBIMM paboTaMy, IIOKa3bIBAIOLIVIMY, YTO VIHTETPALVA IUPPOBBIX TEXHONIOIMII, 3aMe-
IAIOIIMX AHAJIOTOBbIe TEXHOIOIMM, B IPOM3BOACTBE HE IPUBOANT K OLIYTUMOMY POCTY IIPO-
nsBogurenbHocTy [Horvat et al., 2019].

B cBasu c mapagokcom Cooy BO3HMKIIO 60s1bI1IOE YNCIO uccnenoBanmii [Bowen, 1986;
Strassman, 1990; Triplett, 1999; Macdonald, 2000; JementbeB, 2017; Ckpunkus, 2015].
OpnHako Jjake OHY PAacXOAATCS B OLIEHKAaX yKasaHHOro ¢ddekra, 1160 cBOAA ero K HeTOYHO-
CTAM M3MepeHMil BKIajia MH(POPMAIVIOHHBIX TeXHOJIOIMII B IIPOU3BOAUTEIBHOCTD, a TAKKe
K HeJoyd4eTy IOBbIeHNA 3P PeKTUBHOCTI yIpaBaeHus, 1060 IpeHeOperas pocTOM TpaHC-
aKIVIOHHBIX VI3JIep>KeK U yBeIMYeHMeM 4eloBedeckoro Kammrama. Ocobas mpobrema — 3To
IPOJO/DKAIOINIICA POCT MHBECTUIIVNI B KOMIIbIOTEPHBIE TeXHOJIOTMY IIPY OTCYTCTBUU POCTa
npousBopuTenbHocT. [Ipudem B o6mieit fone 3aTpar O6M3Heca 3aTpaTbl HA KOMIIbIOTEPHbIE
TEXHOJIOTMM BCETO 3a TPYHAALATD jleT nocse nyonmukanyu P. Comoy Bo3pocu 6onee 4eM B 2,5
pasa [Strassman, 1990]. B HacToAIIee BpeMs OHM IIPOFO/DKAIOT YBEIMYNBATHCA, IPUYEM CIIO-
coOCcTBYIOT 9TOMY JOKTpMHA «VIHAYCTpUA 4.0» M IpUHMMaeMble B ee paMKax IIPOrpaMMBbI pac-
IpocTpaHeHVs IUQPOBBIX TEXHONOIWIL. [I/11 BHepeHuA LMpPOBBIX TEXHONIOINI (a KOMIIbIO-
Tepbl BBICTYIIAIOT OfHIM VI3 OCHOBHBIX 9/IEMEHTOB, 6a3MpYIOMIMXCS Ha IVI(PPOBOI TEXHOTOT WL,
OHU e POPMUPYIOT U CETH, T. €. KOMMYHUKAIIVIO V1 IIPYIMEHEHYVIe VIHbIX TeXHOJIOTUII Ilepefadn
" 06pabOTKM JJaHHBIX) TaK>Ke MOXKET OKa3aTbCsl CIIPABEJIMBBIM «IIAPaTOKC IIPOU3BOANUTENIb-
HocTi» [Tatapkmu m gp., 2017; Ilonos, Cyxapes, 2018b; Cyxapes, 2011, 2012, 2020]. 3to
MO>XHO OOBSACHUTD HECKOIbKVIMM IIPYYVHAMIL.

! CormacHoO 3TOMY IIapafiOKCy, KOMIBIOTEPU3ALA U IporpaMMupyeMas aBTOMaTHU3alyA IPOU3BOACTBA He
CMOITIM OBBICUTD IIPOU3BOAMUTEIBHOCTD aMEPUKAHCKOI IPOMBILIZIEHHOCTH B 3II0XY JIeMH/YyCTPHUaIN3aLuy, KOT-
Ja BO3pacTaeT JOMUHMpPOBaHMe YCIyr. TakuMm 06pasoM, pocta 9¢p(PeKTUBHOCTY B IPOLieCce TEXHOIOTMYECKOTO
mporpecca He Hab/0anoch. Takolt pesy/IbTaT IBUICS [/1s1 MHOTMX HEOXKV/JaHHBIM, [TaPaOKCaIbHBIM, HO €0 IPo-
TO/DKAIOT He IPYHMMATh BO BHUMaHMe U IIpM pa3paboTKe IIporpaMM BBOAA LMGPOBIX TEXHONOTHUIL, HAIPUMeED,
B COBpeMeHHOI1 Poccun, [ 9KOHOMMKY KOTOPOJ aKTya/IbHa 3ajjadya «TeXHOTOTMYIeCKOl MHAYCTPUATN3ALUI» —
HOBBILIEHNS OOI[Er0 TeXHOMOrNYecKoro ypoBHs. Llndpossle TexHOMOrMM MOTYT 06ectiednTsb «mapagokc Conoy»,
HOCKO/IbKY KOMITBIOTEPBI SIBJIAIOTCS HOCUTELIMM LMGPOBOI TEXHONOTUM, HO IpobieMa elje 6omee cepbesHast:
OHU MOTYT He IIPUBECTH He TOJIbKO K POCTY IIPOM3BOAUTENILHOCTH, HO M K IIOBBIIIEHNIO CAMOTO T€XHONTOTMYIECKO-
TO YPOBHs, €C/IM IIPY IPOMO/DKAIOLIEIICA TeMHYCTPUAIM3ALN POCCUIICKOI SKOHOMMKN IdpoBusarym 6ymer
HOJJIEKATh OCTAIOMIAsICA YacTh 0OpabaThIBAIOLINX CEKTOPOB, C Y3KMMM 3afjadyaMyl M CKaThIMK pblHKamu. bomee
TOTO, MMeeT 3Ha4YeHNe U TO, C MOMOLIbIO KaKUX CPEfiCTB M PeCYPCOB IPOMCXOFUT BBOJ LIM(PPOBBIX TEXHOMOTHIL,
KTO IIPOM3BOANT KOMIIbIOTEPHI, POOOTDI, JATUMKM, CEHCOPHBIE YCTPOIICTBA, KOMMYHUKALIMOHHBIE IMHUY, 060PY-
ZoBaHIe, IPOrpaMMHOe obecIedeH e, IIaTGOPMBI I [PYTHe 9/IEMEHTHI 1 BUAbI MHGYOPMALMOHHBIX TEXHOMOTHIL.
Ecnu aTi KOMIIOHEHTBI, BK/TIO4Yask IPOrpaMMHOe obecIedeHne, MOCTAaB/IATCA B CTPAHy II0 UMIIOPTY /160 Ipo-
USBOJATCSA [0 OTBEPTOYHOI TeXHONOIMN (IpUobpeTeHneM IUILeH3UN Ha IPOUSBOCTBO 32 PYOeXXOoM), TO sIBHO
BOCIIPOM3BOJUTCS «BHEIIH:A MOJe/b I poBM3aluy». Takas MoJieNb 3aBUCKUMast, He ITO3BOJISIET CTPaHe BBICTPO-
UTDb KOHTYP OT CPeACTB IPOM3BOJCTBA A0 06bEKTOB pUMEHeHMs LY POBOI TEXHOTOTUM, CY>KaeT BO3MOXKHOCTHU
TEXHOJIOTMYECKOTO pasBUTHA.
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Bo-mepBBIX, poCcT M3aep)KeK Ha BBOJ, 0a3VICHBIX 3/IEMEHTOB, pealu3yoUMX LydpoBble
TEXHOJIOTVM, MO>KET OOTOHATH TeMII IIPOV3BOAUTENIBHOCTY IaKe KacaTelbHO 00pabOTKY MH-
dbopmaruy, T. e. HEIOCPEACTBEHHO 00beKTa, KOTOPBIN 3aTparuBaioT ¥ Ha KOTOPBI obpaiie-
HBI YKa3aHHbIe IM(POBbIe TEXHONOIMM. ITO OyzieT 6JIOKMPOBATh POCT IPOV3BOAUTEIBHOCTI
VIV TIOHVDKATh ee B KOHEYHOM cyeTe. VIHble IepefoBble TEXHOJIOTUM MOTYT ¥ He IpefIosa-
raTh JCIIO/Ib30BaHMA IM(POBOI TeXHOMOIMM MO0 3a/1efICTBYIOT IVI(PPOBBIE TEXHOIOTUY, HO
ABJIAIOLIVECS OJHON Y3 COCTaBHBIX TEXHOJIOTMYECKMX YacTell, TeM 6oJiee 4YTO pOCT 3aTpaT I10
BBOJY IVI(PPOBBIX 37IEMEHTOB MO>KET OBITh HeCOpasMepeH ¢ MacCIITaboM IpYMeHeHM s 6a30BBIX
HepefoBBIX NIPOM3BOJCTBEHHBIX TeXHOMOIMIL. boee TOro, MIs HEeKOTOpOro ux Habopa CTOJb
xopouo obpaboranHas MHGOpMaIMA 1 He TpeOyeTcs, YTO OrPaHMYMBACT HONIE3HOCTD IUd-
POBOJT TEXHOJIOTMM KaK TaKoBON. TeM caMbIM MHQPacTPyKTypHOe Ha3HadeHUe MHOTUX 9Jle-
MEHTOB, BBICTYNAIOMINX O0beKTaMy IPUMEHEHUA TAKOJ TEXHOJIOTYM, CITY>KUT OOBEKTUBHBIM
OTpaHMYMTETIeM JCIIO/Ib30BAHMA IIepeJOBBIX IIPON3BOACTBEHHBIX TeXHOMOIMII. BHenpenme ap-
IVTVIBHBIX TEXHOJIOTMII 3aBUCUT OT COCTOSIHMSA VICXOZHOJ TeXHOJIOTMYECKOII 6a3bl ¥ TOTOBHO-
CTM IIPOU3BOJCTBA, B TOM YIC/IE JIIOTEIL.

Bo-BTOpBIX, 3aTpaThl Ha OOy4yeHNe NepCOHaIA ¥ afalTallMi0 K HOBBIM TEXHONOIMAM (Vic-
HO/THAMVM ¥ MHPPACTPYKTYPHYIO (QYHKIMIO), IPeofioeHNe eKBamupyuKauuy HapaBHe C
nenHpycTpranusanyeir B Buge adpdexra «2-I» [Cyxapes, 2011, 2012, 2020] sastorcs dak-
TOPOM TOPMOYXEHVSI POCTA IPOV3BOAVITE/IBHOCTH ITO COBOKYITHOCTY BHEZIPSIEMBIX TEXHOIOTMIL,
BKJII04ast uudposbsle.

B-TpeTpux, MMeeT 3HaYeHMe MaclITab PHIHKA NPOMBIIUIEHHBIX ¥ HOTPEOUTENbCKIX TO-
BapOB, COCTABJIAIONINX OCHOBY [ BHeApeHNUA LM(POBBIX U APYIUX IPONU3BOJCTBEHHBIX
TEXHOJIOIUH, POPMUPYIOIIMX CIPOC Ha TeXHOJIOrn4Yeckoe oOHoBIeHMe. Kakoit o6beM anek-
TPOHHOJI IIPOAYKIMY MIMPOKOTO IMOTpeb/IeH s, NpeAIoaraolell ICIonb3oBanne nudpo-
BOJI TeXHOJIOTUY, pa3pabaTbIBaeTCsA Y IPOU3BOAUTCS B CTPaHe CAMOCTOATE/IbHO, CO34AaeTCs
IV OIlepaliMOHHAA CUCTEMa 11 KOMIIBIOTEPOB COOCTBEHHOTO IPOM3BOACTBA ¥ B KAKOM 00B-
eMe? DTM aCIeKThl COCTABIIAIT KBMHTICCEHINIO Pa3BUTHUA HUPPOBOI TEXHONOTUY U MHAY-
crpuu [ITomos, Cyxapes, 2018b]. bonee toro, cocrosiHue cpencts nmpoussopctaa (hoHmo-
BOJI 6a3bl IIPOMBIIIIEHHOCTH) 3a/jaeT 00beM paboT o uudpoBU3any IPOMBIIITIEHHOCTH.
MoskeT 0OKa3aTbCs TaK, 4YTO MH(POPMALMOHHAA MHPPACTPYKTYpa pa3BepThIBaeTCA Ha LM-
POBBIX TEXHOJIOTYAX, HO OCHOBHBIE (DOH/IBI IBHO OTCTAIOT — BO3HMKAET OYEBUIHBIN TEXHO-
JIOTMYeCKMIT IIePeKOC, MOPOXKJAIONINI KOHGINKT MHPPACTPYKTYPBL ¥ COOCTBEHHO IIPOU3-
BOJICTBA.

ABToMatru3anysa IPOM3BOACTBA HA OCHOBE IVI(PPOBBIX TEXHOJIOTUI MOXKET JaThb HOIOXKN-
Te/IbHBI 9 (eKT B 06/1acTy IPOU3BOAUTEILHOCT TOJIBKO TOTTA, KOTJA eil YAacTCA IOBBICUTD
3¢ (HeKTUBHOCTD BCETO CIIEKTPpa IIPUMEHAEMBIX IIPOV3BOACTBEHHBIX TEXHOJIOT VI, OTBEYAIOI X
3a BBIITYCK TOJHBIX M3Jenuil (mapaMeTpbl kadecTBa 1 fip.). [leno B ToM, 4yTO 1MppoBbIe Tex-
HOJIOTMM BBICTYIIAIOT TOJIBKO YacThIO ITEPEOBBIX IPOU3BOJCTBEHHBIX TEXHOIOIMII, Pa3BUTHE
KOTOPBIX B IIPOM3BOACTBE IIPOMCXOANT MIOITAITHO 110 Mepe TOro, KaK IIMPUTCA MacITab mpu-
MEHEHMA 9TVX HOBBIX IepeloBBIX TexHOomornit. OHM OTBEYAIOT 3a OIpefe/IeHHbI TeXHOJIOTH-
YeCKWIT CETMEHT Y LIe/IIKOM IapaHTHpPOBAaTh COBEPIICHCTBOBAHME WM IIOTy4YeHNe MIepeOBBIX
IPOV3BOACTBEHHBIX TEXHOIOTUII HE MOTYT.

Llenp cTaThyt — MCCIEfOBaHe AMHAMMKY BBOZIA IM(PPOBBIX TEXHOJIOTUI B IIPOMBIILIJIEHHO-
ctu Poccyu mocpencTBOM OLIEHKM TOTO, KaK 3TOT IIPOLIECC COIVIACYeTCs C M3MEHEHVEM YPOB-
HA TeXHOJIOTMYHOCTY 00pabaThIBAIOIIMX IIPOM3BOJCTB, HA OCHOBE JOCTYIIHON CTaTMCTUKIN.
[l mpoBefeHNA MTOTOBOIO aHAIM3a pelIMM CAeAyoIye 3aJady ero TeOpeTUKO-MeTONV-
gyeckoro obecredennss. ChopMynnpyeM OCHOBHbBIE TeOpeTHYeCKye MO3VMIMYU MCCIefOBaHVA

Journal of New Econom 2021 * Vol. 22 « No. 1



MaKpOSKOHOMUYECKUIA aHanma 1 hakTopbl 9KOHOMUYECKOro pocTa

«Te€XHOJIOTMYeCKON MHAYCTPUAIN3aLUN»', 0[], KOTOPOJ IOHMMAaeM IOBBIIIEHNE TeXHOIOTH-
4eCKOTO YPOBHA 00pabaThIBAOIIUX IIPOM3BOACTB 6€3 yBelIM4eHNs VX JOIM B BAaJOBOM BHY-
TpeHHeM IPOAYKTe (KIacCcuyecKmii BApMAHT MHAYCTpuanmu3anum). IlpegcraBuM cxeMy TexHoO-
JIOTMYECKOVI 9BOIIOLMY IIPOM3BOACTBA (C BBIIE/ICHNEM OCHOBHBIX 3TAIIOB), OIIPENe/IM MeCTO
u chepy IpUMeHeHUsA NVPPOBBIX TEXHOJIOTUII B 9TOJ BOJIOLVIMN, YTO IIO3BOIUT OPOPMUTD
IIOJIOKEHMA METOIMKM aHajM3a MPOLecca TEXHOIOTMYECKOTO 3aMeIleHNs — Iepexoja Ha JC-
HO/Ib30BaHMe LM(POBBIX TEXHOJIOTMI. 3aBepIluM MUCCIeOBaHMEe aHAIN30M SMIIVPUYECKUX
JIAaHHBIX PACIPOCTPaHEeHUA LMEPPOBBIX TEXHOJOTUI B IPOMBIIUICHHOCTY, CONOCTAB/IAA 3Ty
IVHAMUKY C Vi3MEHEHVeM TeXHOJIOTMYECKOTO YPOBH:A IPOM3BOACTBA. ITO IIO3BOIUT B OOIUX
yepTax OLEHNUTDb BIVAHME IM(POBBIX TEXHONIOIMII Ha TEXHOIOIMYECKOe OOHOBIICHNE POCCUI-
CKOJI ITPOMBIILTIEHHOCTY TIPY IIPOBEIEHUN «T€XHOJIOTMYECKOI MHAYCTpUaIu3alun» Ha TeKy-
1leM MHTEepBajie TEXHOOTMYECKNX VISMEHEHMI.

TeopeTuyeckue No3nLMK ANIA UCCef0BaHUA NpobneM UHAYCTPUanNU3aLmum

B mccenoBanyy MpOMBIIIIEHHOCTY KaK 6a30BOJI OTpaciy MaTepuaabHOrO IPOU3BOACT-
Ba, TeHEPUPYIOLeil U HOTpeO/IAolIell BbICIINE HAYYHO-TEXHNYIECKIEe JOCTVDKEHNsI, BOIUIOIA-
eMble B CPe[iCTBAaX IPOM3BOACTBA, BECOMOEe 3Ha4YeHe VIMEIOT Teopys pasMelieHns GpakTopos
IPOM3BOJCTBA, X 9P EKTUBHOCTI ¥ METOJ, CTPYKTYPHOTO aHA/IN3a, TI03BOISIONINIT BHISIBUTD
IPOVCXOAAIYE CABUTY B CEKTOPAIbHOM MHAYCTPUANbHON CTPYKType. CerogHsa cTanmo Mop-
HBIM JCIIOIb30BATh Pa3/MYHble MOAEIN’, HAIIPUMEDP areHT-OPMEHTHPOBAHHBIE MO0 CHHep-
reTM4ecKye ¥ 3BOJIOLVIOHHBIE®, METOJ] «3aTPaThl — BBIYCK», KOTOPbI/I HEYacTO BbIOMpaeTcs
OT/IeIbHBIMM VICCTIE[OBATE/ISIMU B CUJTY BBICOKOI TPYJOEMKOCTY B CPaBHEHMU C VHBIMY MO-
Ile/IIMY, IpUMeHeHNe KOTOPBIX IO CMIaM OfHOMY 4YenioBeKy. OmHako Teopuu 3 peKTUBHO-
¢t aKTOPOB MPON3BOACTBA M/IN CTPYKTYPHOU AMHAMYKIY, MHYCTPUATBHOTO PasBUTUS WK
PECTPYKTYpU3aLMy MMEIT He3aCTy>KeHHO MEHbBIUIYIO IPUBJIEKATeTbHOCTD 110 CPAaBHEHMIO C
Ha3BaHHBIMM BBIIlIe MOIHBIMI MOJE/SIMY, XOTS OHM (POPMUPYIOT OOIMIT KOHILIENT He TONbKO
JUISI ICCTIeOBAHNS YCTIOBMIL U (PAaKTOPOB Pa3BUTISI IIPOMBIIUIEHHOTO TPOM3BOACTBA, HO 1 /IS
ynpasneHusa uM. OTAeIbHO IIOCTPOEHHbIE MOJEN OT/INYAIOTCS CYLIeCTBEHHON OrPaHNYeHHO-
CTBIO B 9TOM CMBICIIE.

O606mas ckazaHHOE, OTMETHM, YTO TEOpPeTUYeCKye MO3ULUU OTHOCUTEIBHO MCCIeNO0-
BaHVS PasBUTYS [IPOMBIIITIEHHOCTY IIPEJIIONAraloT COBMECTHOE NpYMeHeHe TeOpUI pas-
MemteHusA U 3¢ PeKTUBHOCTU (PaKTOPOB NPOU3BOACTBA, MHAYCTPUATBHOTO Pa3BUTUA U pe-
CTPYKTypM3aluu, B paMKax KOTOPBIX BO3MOXXHBI IIOCTPOEHME ¥ peann3arys pasIndHbIX
MOfje/Ieil BCIIOMOTaTe/IbHOrO HasHAa4YeHNs. AHANINM3 TEKYI[ero COCTOSHNSA IPOMBIIIIEHHO-
CTU M OLleHKa yC/IOBMIT ee PasBUTHS Ha 0a3e yKa3aHHBIX TEOPETUIECKUX MTOAXO/[OB II03BO-
AT chOPMYNINPOBATh TUI MHAYCTPUANIN3ALMU U BBIOpATh Haubosiee IpueMIeMyI0 MOZENb

! TepmuH «TexXHONMOrMYeCKask MHAYCTpUANIN3ALNsA» PaBHO3HAYEH IIPYMEHSIEMOMY TEPMUHY «PEMHIYCTPU-
amusanys» (cm. [Cyxapes, 2020], a Takxe paHHMe pabOTh aBTOpa). TeXHOMOrMYECKMIl acClieKT B JeMHAYCTPH-
a/mM3alMM CaMblil LIEHTPAIbHBIA, IOITOMY ¥ TEPMUH «TeXHOJIOTMYeCKask MHAYCTpUANuU3alysi» Hanboee TOYHO
OTpaXkaeT pelLIaeMyo 3afady IIOBBILIEHNS 00Ier0 TeXHOIOIMYeCKOro ypoBH: 1 a¢dextnBHOCTH. KOoHeuHO, cre-
AyeT MIPMHUMATb BO BHMMaHIe, YTO MOBBIIIEHNE 3TOTO YPOBHA IMPU CXKAThIX BO3MOXKHOCTAX IIPOMBIIIIEHHOCTH,
6e3 yBenmuueHus ee gomu B BBII MoxeT okasatbcst 06beKTUBHO OTPAaHMYEHHBIM, a BBOJ, LI POBBIX TEXHOMTOTUIL
TpebyeT M3MeHEHNs TeXHOMOIM4eCKoro 6asnuca GpyHKIMOHMPOBAHNS MHOTMX OTCTA/IbIX IPOM3BOJCTB, Ha YTO He-
06xonuMbl pecypcsl. [IpudeM camo TeXHOMOTM4Ieckoe 0OHOBIEHIE He JOMDKHO OBITh CaMOLIeNbI0, KaK He JO/DKHO
OBbITD ¥ BBOZA L{M(POBBIX TEXHOMOTUI Pafy HUX CaMMX. DTU aCIIeKThl OFYMHEHBI OOIIMM CTpaTernyecKIM 3aa-
YaM pa3BUTIsI IPOU3BOLCTBA, IPOMBIIITIEHHBIX PHIHKOB BHYTPY CTPAHBI, yPOBHS KOHKYPEHTOCIOCOOHOCTI 1 T. [I.

2 [TaHHas MOfa, Ha B3I aBTOPa, 00YC/IOB/IEHA JKe/laHMeM MCCTIe[OBATe/Is BBIAEIUTHCS, HO OTHIONb He CTPeM-
JIeHVeM pelInTh pobieMy WK 3afady.

3 ABTOp IPMMEHS IIOCTIEfHME IBa TUIIa Ha OCHOBe noaxona b. 3anra [1999].
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ee nposefleHuA. [ poccniicKoi SKOHOMMUKM, XapaKTePU3YIOIIEiCsI BECOMbIM OTCTaBaHM-
€M B YPOBHE TeXHOJIOTMYHOCTH, Hanboiee aleKBaTHON TaKOJl MOJIe/IbIO BBICTYIIAeT IMEHHO
«TeXHoJIorM4yeckass MHAycTpuanmusamysa» [Cyxapes, 2020]. OgHako ¢ yueToM ¢pparmMeHTap-
HOCTMU NPOMBIIUIEHHOCTN Poccunm nmoTpebyeTcs M BOCCTAaHOB/IEHNE OTAE/NIbHBIX BULOB Jes-
TEIbHOCTH U JaXKe CEKTOPOB, T. €. IPOBEEHIE TaK Ha3bIBA€MOJ HOBOV MH/YCTPUATN3 AN
[[y6anosB, 2014]. ViHpiMM c/1OBaM¥, MOXXHO TOBOPUTb O HEKOEN CMEIIaHHOW MOJeNV VH-
NYCTpMaNIN3aluy, IThAe aKIeHT Ha TeXHOJOTMYECKOe IEPEBOOPYKEHNE ABNIAETCA BCE-TaKU
LIEHTPaIbHbIM.

B TeopernueckoM cMbIC/Ie AJIA UCCIENOBAHMA Ipo0/IeM MHAYCTpUaI3aly IIOJIe3Hbl pas-
JIYHBIE METOJIbI:

¢ OLIeHKa COCTOSTHMS (POH/IOB U JVIHAMUKM X OOHOBJICHNS;

* aHA/IM3 KaZipOBOro MOTEHIMA/Ia IIPOMBIIIEHHOCTH;

* QHAJIM3 PA3TIMYHBIX BUJIOB MHPPACTPYKTYPBI, BKII0YasA NHPOPMALVOHHYIO, B GOPMUPO-
BaHJIe KOTOPOJ OCHOBHOJ BKJIaJ] BHOCAT KaK pa3 U(POBbIe TEXHOIOTNY;

o OlleHKa 9P PEeKTVBHOCTY VMHCTUTYLMOHA/IBHOTO OKPYXXeHNA (B TOM 4YNCIIe HaJIOTOBOM CH-
CTeMBI), MHCTUTYTOB Pa3BUTHA, BK/IIOYas IIPOTrPAMMbl Pa3/IYHOTO YPOBHS;

* QHA/IM3 PasBUTIA HAYYHOI Y TEXHOTIOTMYECKON 6a3bl IPOMBIIITIEHHOCTY;

* OI|€HKa IIPOM3BOJCTBEHHO-ANIIAPATHON CTPYKTYPBbI;

e OL[EHKA CTPYKTYPbl PHIHKOB IIPOMBIIUICHHOI ¥ TOTPEOUTENIbCKO IIPOXYKIVIN, X €MKO-
CTU, COCTOSIHUA U TIEPCIEKTHUB.

Tonpko Takoit MUHVIMa/IbHBI HAOOP BUJOB aHa/m3a OyneT 6osiee MM MeHee JOCTaTOYHbIM
U aJIeKBaTHBIM IIPY JIaJIbHENIIE TOCTAaHOBKE 3ajad PasBUTNUA M IPOEKTUPOBAHMN MeP IIPO-
MBIIIIEHHOV IO TUKMA.

Taknm 06pa3om, BBOZ LiM(POBBIX TEXHOJIOTHII AB/IAETCS JINIID 3/IEMEHTOM 3aJ1a4yl TEXHOJIO-
TMY€CKON MOJIEPHM3ALIVM ITIPOMBIITIEHHOCTN Poccuy, Tak KaK 3TV TEXHOJIOTMM COCTAB/IAIOT He
60/1ee HEKOTOPOIL YacT! OT 001Iero Habopa MPUMEHSIEMBIX IPOM3BOJICTBEHHBIX TEXHOIOTHI
(BK/IIOYAsA yTpaueHHBIE), CO3MAONINX 0a3y CPEACTB IPOM3BOACTBA B IIPOMBIIIITIEHHOCTH.

B onHolT 13 paboT aBTOpa NpMBeEfieHa pasBepHYTas KIACCUPUKALUA BCeX IPYMEHSIOMNX-
csl TMIIOB TexHosoruit'. Vicxons n3 Hee uydpoBble TEXHOJOTMY HE MMEIOT IOBJICIOLIETO 3HA-
YEeHMA Ha TEXHOJIOTMYECKOV KapTe — OHM BBICTYIAIOT, €C/I YTONHO, B BU/JI€ IIPOMEXKYTOYHOM
TEXHOJIOTMH, CIIOCOOHOI 06ecreunTh MHPPACTPYKTYPY [/IA YIIPABICHUA Y peay3aliuy MHBIX
TEXHOJIOIM1, HO He MOTYT aBTOMAaTN4eCcKy 00ecednTh pa3pabOTKy HBIX IPOM3BOACTBEHHBIX
TexHosornit. CBsi3b UMQpPOBOIT TEXHUKM, BCTPOEHHOI B HECTBYIOLME€ TEXHONIOIMYECKIE 1ie-
HOYKM, I BO3MOXXHOCTEYI X COBEPIICHCTBOBAHNA TPeOyeT HOIOMHUTEIbHBIX UCCIeTOBaHMNIL.
[Ipu aToM oTnenbHbIe BUABI IPpUOOPOB, OCHOBAaHHbBIE VICKIIOYNTEIBHO HA IM(POBOI TEXHO-
JIOTVM, JAOT OO/bIIVe BO3MOXXHOCTM IO3HAHMA (BbINIE paspellarlas CIoCOOHOCTb U BO3-
MO>XHOCTDb aHA/IM3MPOBATh U T. [.). B CBA3M C 9TMM TexXHOMOIMYecKas MHYCTPUANN3ALA
POCCHIICKOIT 9KOHOMUKM — 3TO He TOJIBKO pacrpocTpaHeHue udPOBbIX TeXHOMTOTUI U 00beK-
TOB, KOTOpBIE VIX pea/n3ylT (KOMIBIOTEPOB, TaTYNKOB, POOOTOB, CeTeil U T. fI.). ITO M 3aMeHa
(GYHKIVIOHMPYIOIIETO TeXHOMIOIMYEeCKOro 6asyca — CpefcTB IPOU3BOJCTBA, IIABHBIM 00pa3oM
TeX, KOTOpbIe He JICIIONb3YI0T IM(POBOI TEXHONOIMM MO0 UCIIONB3YIOT € B BMJe KOMIIbIO-
TEPHOJI CUCTeMBI YIIPaB/IeHNsA, 4YTO COCTaB/IAET MHPPACTPYKTYPHOE COIepKaHe IPUMEHEHUA
3TOJ TEXHOIOTMM OTHOCUTENIbHO 6a30BoIL. [1py mpoBegeHNy MHAYCTpUAIN3ali B IIPOKOM
CMBICJIE, He CBOAVMOI MCKITIOYNTE/IbHO K IV(PPOBLIM TEXHOJIOTYIAM, HO IIPEIIO/Iaralouieit 1 nx
BBOJI, HEOOXOIVIMO YUMTHIBATD C/IAYIOLIVe IPUHIIVIIbL.

! IToppobHee cm.: Cyxapes O. C. (2014). DKOHOMUYECKMIT POCT, MHCTUTYTHI U TexHonorun. Mocksa: @unaH-
cbl u ctatuctuka. C. 288-292 (nepBoe uspanme; Bropoe usganue — 2015 r., rpetbe — 2020 1.).
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Bo-1epBBIX, COpa3MepHOCTb HAYCTPMAIN3ALINY BeINYVHE IOTPeOIeHNs, XOTS CTUMYIIN-
pOBaHVe COBOKYITHOTO CIIPOCa MOXKET OKa3bIBaTh BeChbMa Majioe BIIVSAHVE Ha IPOLecC VIHMY-
CTpUAIM3aLMM U He II03BOJIAET CKOHLIEHTPYPOBATD JOCTATOYHBIN Pecypc I/ pelIeHNs Mac-
TAaOHBIX 3a/ay.

Bo-BTOpBIX, OllpesenieHe MaciITaba MHAYCTpUAIN3ALVIN, CBOSVMOIL K TEXHOTOIMYECKOMY
OOHOBJICHNIO, UCXOJA U3 3alauy OOHOBJIEHMS CPEeICTB IIPOM3BOACTBA, 0€3 YBeINYeHNs [JOIN
00pabaThIBAIOIVX CEKTOPOB B BaJIOBOM IIPOAYKTE CTPAHBIL.

B-TpeThNX, KOHILIEHTPALIMIO PECYPCOB Ha pelleHVe 3aad MHAYCTPYUAIN3aLUY, IIOCKOIbKY
pocTa moTpebIeHNsA U CIIpOca Ha HOBbIE TEXHOJIOTUY MOXKET OKa3aThCs HEIOCTATOYHO, IPIYeM
dbopMmpyeMble IPOrpaMMBbl, IIPEJOCTAB/IAIONINE TAKO PeCypc, B YaCTHOCTY IIPOrPaMMBbl BHe-
IpeHuA IMQPOBBIX TEXHOIOIWIT, yCTAHABINBAIOT (PaKTIYeCKye IMMNUTBI II0 ITOJTYYeHMIO CYyO'b-
eKTaMVl yKa3aHHOJI IIO[lep>KKM I pasBuUTHA. B utore Macmrab BBOJja HOBBIX TEXHOIOTMIT
OIIpefie/ieH IByMsA MICTOYHMKAMM — BO3MOXKHOCTSIMY CaMOJI IIPOMBIIIICHHOV OpraHM3alyi 1
ee yJacTyeM B IIporpaMMe, O3BOJIAIOIEI IIOJTyYUTh HEKOTOPBIIT pecypc.

B-4eTBepTHIX, OLIEHKY CYIECTBYIOIETO K TEKYIIeMy MOMEHTY IIPOM3BOJCTBEHHO-TEXHO-
JIOTMYECKOTO ITOTEHIVa/a IPOMBIIIJIEHHOCTH, a TaKXKe BEIMYNMHY €T0 VICIIOIb30BaHMA, YTO
OIIpee/INT YC/IOBYS 3aMEHBI TeXHO/IOTWII ¥ He0OXOAMMBIiT MacIuTab pa3BepThIBaHUA MHPOP-
MaIlVIOHHOV MHQPACTPYKTYpPHI Ipou3BoAcTBa. Kpome TOro, 9T0 M03BONMUT BHIOPATh HAVITYY-
Y0 MOJe/Ib IIPOM3BOACTBEHHOI opranusanuu. CiegyeT OTMeTUTb, YTO MH(GOPMAIIOHHAs
MHPPACTPYKTYpa, BKIIOYAsA €€ TeXHNYeCKoe oOecleyeHye OTHOCUTEIBHO IIPOU3BOJCTBEH-
HBIX TEXHOJIOIMIT, IMeeT CaMOfIOBJIelollee 3HaYeHNe, 00/IajiaeT OIpe/ie/IeHHO aBTOHOMHO-
CTBIO U IIOANIMTHIBAET caMa cebs. ITO MO3BOMAET B PaCUIVPEHHOM BapyMaHTe 00eCIednThb
HpeAnpyuATIA KOMIIbIoTepaMu U ceTsimu (VIHTepHeT) ¥ ZOOUTHCSA ONpee/IeHHOTO ycIexa BO
BHeJpeHUN IMQPPOBBIX TEXHOJIOTMII, YTO ¥ IIOKA3bIBAeT CTATUCTUKA, HO NPV 3TOM He IIpO-
VICXOLIUT KapAMHATBHOTO OOHOBJICHM I KapThl MICIIO/Ib30BAHNA IIPOV3BO/ICTBEHHBIX TeXHOJIO-
ruit. JJaHHBIN 9P deKT MMeeT MeCTO A POCCUIICKON 9KOHOMMKY, 4TO ¥ OyIeT IOKa3aHo Jja-
Jee, 3aKII0YaeT B cebe MPUHIMINAIbHBIA CPOPMIPOBABIINIICA PEKUM TEXHOTOTMYECKOTO
0OHOBJIEHNA, TOPOXKAast KOPEHHOI BOIPOC OTHOCUTEIBHO L1e/1eCOOOPasHOCTY COXpaHeHNA
JIAaHHOTO ITOAXOMA.

B-1IATBIX, COOTHOIIEHE CKOPOCTY TEXHOIOIMYECKOTO OOHOB/IEHM S, BBOJA LIM(PPOBBIX TeX-
HOJIOTMII ¥ yIydIIaoleil Mogudukanmuy Habopa MHBIX IPOU3BOACTBEHHBIX TEXHOIOIMIL C
nporeccoM oOydeHMs KafipoB paboTe C VICHO/NIb30BaHMEM 3THX TEXHOJIOIMIL, a TAaKXe C Ipo-
1[[eCCOM HapallleHsI TPOM3BOACTBA. 37iech nMeeT 3HadeHre 3 ekt kpusoit B. basaposa (nmm
«3aTyxaloleil KpMUBOil»): C Te4eHVeM NHAYCTPUAIN3ALIA, IO MePe BKIIOYeHNMsI BCE OOMbIIEro
ob6beMa pecypcoB I pelleH)s ITOJOOHBIX 3aa4 1160 IOBBIIIEHNI MHTEHCUBHOCTY VCIIO/Ib-
3yeMbIX pecypcoB (MHTEHCHBHOCTY T€XHOJIOTMYECKOTO OOHOBJICHNA), IPOMCXOUT CHIDKEHIE
TeMIla pocTa o6beMa IPOMBIIIJIEHHOTO MPOU3BOACTBA. [IpeomoneBaercs Takoit addext uc-
KJTIOUMTETBHO 32 CYeT IOBBIIIEeHNA 3 PeKTUBHOCTI (PaKTOPOB — MCIIONIb3yeMBIX PECYPCOB, T. €.
3a CYeT MX Ka4eCTBa ¥ PallMlOHA/IbHOTO VCIIONb30BaHMA. DTO Y)KeCcTodaeT TpeOOBaHNUA K OLleH-
Ke 3¢ deKTa TEXHOTIOTMIECKOTO 3aMell[eH s], HalpUMep, aHaJIOTOBBIX TeXHOIOTUiI — U(POBbI-
MMV TeXHONIOrMAMU. XOTA B 9TOM CJIydae HaOJII0faeTCsl CBOVICTBO 3aBEJOMOTrO IIPEeVMYIIeCTBa,
KOTOpOe aBTOMaTn4yecKu obecreunBaeT 3¢ HeKTUBHOCTD Iepexoya.

YKka3aHHbBIe TO3UIVM COCTABIIAIT KOHIIENTYaIbHO-TEOPETUIECKYI0 OCHOBY AL pa3padoT-
KJ IIPOrpaMMbl TEXHOJIOTMYECKON MOJEPHM3aLMM POCCUIICKOI IMpoMblnuleHHOCTH. IIpn ux
paccMOTpeHuy OOJIBIION CMBIC/ MIMeeT Y4eT 3TAllOB TeXHOJIOTMYECKOl 9BOJIIOLNY, YTO IIpef-
CTaBJ/IAETCS BOXKHBIM YCIOBYMeM B 06ocHOBaHMM Ay Poccun «VHpycTpun 4.0», cBOoguMOIT He
TOJIPKO K PaCUIMPEHNIO IpUMeHeHNA [UPPOBBIX TEXHOIOIWIT, HO U K 3aMeHe CPeICTB IPON3-
BOJCTBA — 6A3JICHBIX IPOV3BOACTBEHHBIX TEXHOIOTUI.
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dTanbl TeXHONOrMYECKON 3BOMOLMUN NPOU3BOACTBA — LPOBbIe TEXHONOMMU

PaccMoTpuM OCHOBHBIE 3Tallbl TEXHOMTOTMYECKOV 3BOMIOLNM IIPOU3BOACTBA, MCXOMA U3 KPU-
TEPUA YPOBHA €r0 aBTOMAaTU3aLMyM M aBTOMATUYECKOTO YIIPaBJIEHMUA M PETYIMPOBAHMA, II0-
CKOJIbKY IVIpOBBIE TEXHOIOIMI HAXO[AT IPYIMEHEHVe MIMEHHO B 9TOI ITocKocTy. [TokaskeM
VX MeCTO ¥ 0003HAUYVIM 9Tall, Ha KOTOPOM OHY CTa/IV 3aMellaTh aHAIOTOBbIE TEXHOIOIVIN.

Ha puc. la npepncraBneHa obmias cxema, OTpaXkaoljasi CMEHy 3TalloB TE€XHOJIOTMYECKO
9BOIOLMM NIPOU3BOJCTBA — OT MEXaHM3MOB (II€PBBIiT 9TAIl) JO MCKYCCTBEHHOI'O MHTE/IEKTA
(TATBI 9TAII) B 3aBUCKMOCTY OT YPOBHS IIPUMMEHAEMOTrO YCTPOVICTBA Y TEXHONIOIMM JJIA 06-
NerdeHnsA KOHKPeTHbIX BUAoB TpyAa [Ilomos, Cyxapes, 2018a]. Ilynktupnas muansa AAA Ha
puc. la OTTpaHMYMBAET NIATHIN — MEPCIEKTVBHBIN 3TAIl TEXHOIOIMYECKON 3BOIIOLNI B BULIE
VICKYCCTBEHHOTO MHTETIEKTA, K KOTOPOMY €llle IIPEICTOUT NEPENTH OT YEThIPEX MPEALIIECTBY-
IOIIMX y>Ke IIPOVJIEHHBIX 9TAIOB.

A

@ VIckyccTBEHHBIN MHTEIEKT

A x A
@ KommbroTepsl, ceTn < [In¢dpoBbie TEXHOIOTUN
A A

—»@ Po6orsr
+ N
-’@ ABTOMAaTBHI

L) AHaJIOrOBbIE TEXHOJIOTUN
A —»@ MexaHnsmbl
a)
4 4
@ 3aMeHa MM OOIIOTHEeHEe MHTEIEKTA KBanToBbI€, HEMIPOHHDIE
7 1 6MIOMeXaHN4eCKIe TEXHOIOTUN
Oo6neryenye paboTbl MHTEIIIEKTA, L.
o6paboTKu mHcopMATII LIndpoBsie TEXHOMOINM, XOTSI TIEPBbIE
p 3 p ABM (9BM) 6b1111 aHa/TOrOBBIMU
+
@ 3ameHa 4eNoBeYeckoro Tpyaa @ AHanoroBo-3/1eKTPOHHbIE CXeMBI
i )
@ 3aMeHa MOHOTOHHOIO TPY/Aa @ ONeKTpIYecKyie CUTHAJIBI, CXEMBI
i L)
@ Obnerdenne Gpuan4eckoro Tpysa @ MyCKy/IbHO-BU3yaTbHBI KOHTAKT
0) B)

Puc. 1. O6uas cxema TeXHONOIMYECKOI BOJIIOLY TPOU3BOACTBA —
YCTpOIicTB (TexHonMornn) (a), COOTBETCTBYIOIMX MOTUBOB (0) 1 Ppu3nyeckoro npuHIMIA eiicTBYA (B)

Fig. 1. General scheme of technological evolution of production:
devices (technologies) (a), corresponding motives (b), and physical principle of action (c)

KaxjoMy aTamy cooTBETCTBYeT MOTUB IIPUMeHeHsI (CO3/jaHMsI) YCTPOIICTBA U OIIpefeTIeH-
Holl TexHonorvn (puc. 16). Crpemnenne o6nerdyutb GpuandecKuii Tpyxs NPUBEIO K MCIONb30-
BaHMIO Pa3/INYHBIX MEXaHM3MOB, TEXHO/IOTMYECKasi OCHOBA KOTOPBIX 1 yIIPaB/IeH/e KOTOPBIMM
IpeJo/Iaraay MYCKY/IbHO-BU3Ya/IbHbII KOHTAKT. C pa3BUTHEM IIPOM3BOACTBA COBEPIICHCT-
BOBA/IVICh MEXaHV3MBI U CHCTEMBI YIIPAB/IEHNUs UMM, TIOSIBUIVCH aBTOMATbI, 3aMEHSIIOIIIIe OT-
JieTIbHBbIe OIIePALVi MOHOTOHHOT'O PYYHOTO TPY/a, 6a3MpyIolIiiecs Ha 9leKTPUYeCKIX CUTHATIaX
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U cxeMax ynpasneHnd. Crregylomas cTafusa — BOSHIUKHOBEHMEe POOOTOB, TaKXKe, II0 CYTH, SB-
JIAIOIVIXCS aBTOMATaMy, HO ¢ 60j1ee IMpPOKIM Hab0poM QYHKINIT U MCTIOTHAEMBIX ONlepaliuii,
CIIOCOOHBIX 3aMEHUTH He OT/e/bHble MOHOTOHHBIE OIlEpalViM, & PYYHOI 4elI0BEYeCKUiT TPYL,
IO ompezenieHHOMY (yHKIMoHany. Ha mepBbIX mrarax TexHonorndeckoit spomonym (puc. la)
VICIIO/Ib30BA/IMCh AHAJIOroBble TexHomoruy. OJHOBPEMEHHO C Pa3BUTMEM KOMIIbIOTEpa Kak
CpencTBa YIpaBJIeHV ¥ KOMMYHVKALIMN Vi IPOBENEHNS pacdeTOB paclIMpUIOCh IPUMEHEeHe
nydposoit TexHonoruu. CeoBaTe/IbHO, Ha @aHATIOTOBBIX TEXHOJIOTYAX OCHOBBIBAJIVICh 1 MeXa-
HVI3MBI, ¥ aBTOMATBI, ¥ POOOTHI, U a)ke IIepBble KOMIIBIOTEPHI (aHA/IOTOBBIE BBIYVC/IITE/IbHbBIE
MAaIINHbI').

Tonpko Ha YeTBepTOM 9TaIe SBOIIOLVM (puc. 1) IPOMCXOANT BHITECHEHME aHA/IOTOBbIX TeX-
HO/IOIMit ¢ POBBIMY, NIPMYEM OHU PACIPOCTPAHAIOTCA CBEPXY BHMU3, OXBAThIBasA yXKe IIPOJi-
JIeHHbIE 3TAIIbl 9BOTIOLVYM TeXHMKM. KoMmbloTepsl 1 popMupyeMble ¢ UX IOMOIIBIO CETEBbIe
KOMMYHVIKallM) TIPEAIIOIaraloT IIMpOKoe NpUMeHeHue IMQPOBBIX TeXHOMOIWII, 00IeryaoT
pabory ¢ mHpOpManyeil U UCIIONb30BaHNE MHTE/IIeKTa. BbICIINIT Ha CerofjH:A 9Tall, O4epTaHNA
KOTOPOTO TOJIbKO ITPOCMATPUBAIOTCA B paMKaX TEXHOJIOTMYECKOII 9BOMIOLINN, — STO IIpYMEHe-
HJIe MCKYCCTBEHHOTO MHTE/IEKTA B YIIPAB/IEHUM IIPOM3BOACTBOM. MOTMBOM MCIIONb30BAHVA
3TOJI TEXHOJIOTVMM BBICTYIIAeT 3aMEHa Ye0BeKa, er0 MHTE/UIeKTa B IIOJTHOM oObeMe, IOJTyde-
Hyle 0e3/TIOHBIX IPON3BOACTB (YMHBIX (abpuk u 3aBomos’). IIpMHIMINAIBHYI0 OCHOBY pa-
OOTBI TaKMX YCTPOJICTB COCTABJIAIOT KBAaHTOBBIE, HEVIPOHHbIE ¥ OMOMeXaHWYeCKe TEeXHOJIO-
ruy. KoHeyHO, Ha IIATOM 3Talle He IpepbIBaeTCA JaHHAS BETBb TEXHONIOIMYECKON 3BOJIIOLIUN
IIPOM3BOJACTBA, OXBATBIBAIONIAA CUCTEMY YIPaBACHNUA U OCYLIECTBICHUA PU3NIECKUX IPON3-
BOJCTBEHHBIX OIlepalLuii, T. €., IO CYLIEeCTBY, BbICTYIIAIOIIAS 06111ei1 CXeMOII 3BOOLN aBTO-
MaTyu3anyy Ipou3BOACTBA. [Ipon3BOACTBEHHbIE TEXHOJIOTMY MHOTO IIVPe TEeXHOJIOTUI aBTO-
MaTK3alNM, OHU 3aTPAruBAIOT TO, KaK JO/DKHO 00pabaThiBaThCs U3feNnne, KaKM JO/DKeH OBbITh
MaTepyaJl, UCXONHBII Pecypc, ¥ KaK U3 HeTo M3rOTaB/IMBaeTCs KOHEUHBIN IPOAyKT. Takie npo-
M3BOJCTBEHHbIE TEXHO/IOIMM COCTABJIAIOT OOJIBIIION IJIACT TEXHOJIOTUIA, IIPIUYeM Ha Pa3/IIHbIX
3TaIax CBOETO Pa3BUTHA OHM He BCETrfa IOJIeXKaT BBOAY IM(PPOBBIX TEXHOIOIMIL.

TeM caMbIM TeXHOIOIMYECKWIT HepeXof OT aHAJIOTOBBIX K IVI(POBBIM TEXHOJIOTVAM CO-
CTaBJ/IsIeT JIMIIb YaCTh TEXHOIOIMYECKON 3BOMOLVM. VI Ha OCHOBE COBpEMEHHBIX ITOJXOfIOB B
TEeKYyILIeM peXXVMe iake MPOo6IeMaTYHO OLIeHNUTDb, KaKyl0 MMEHHO 4acTb. CHcTeMy yIpaBiie-
HVISI TEXHOJIOTMAMY MOXKHO CHeNnaTh 6asupyomeiicss Ha Iy@pPOBLIX TEXHONOIWAX, HO 9TO He
U3MEHUT (PU3NKY IpUMEHAEMbIX IIPOM3BOJCTBEHHBIX TEXHOJIOIWIL, MX COflep>KaHMe. A B Tex
TeXHOJIOIVAX, TZie OyzieT M3MeHeHa Qu3NKa, MHKeHepHOe COfep>KaHe, aBTOMAaTUYeCKI ITOSIB-
NAITCA LUPPOBBIE TEXHONOIMM, TaK KaK VICIO/Ib3YIOTCA KOMIIBIOTEp ¥ COBPEMEHHBIe pOOOTHI
JUISL pellieHUs pas/IMYHbIX MEXaHMYeCKMX M VMHBIX 3ajad. PAJ IpoM3BOACTBEHHBIX TEXHOJO-
Ui, HaIIpyMep HaHOTEXHOJIOTVIM, IO3BOJIAIOT IIOJTYYMUTh IPOAYKTHI C 3alaHHBIMM CBOVICTBAMI,
VICKJTIOYAs 1le/ible BU/Ibl TEXHOJIOTHII, B YaCTHOCTY MeXaHW4eCcKoit o6pabotku feraneir. [Iponc-
XOIMT IIPOLIECC TEXHOJIOTMYECKOro 3aMeleHusA. OfHAKO OfHOBPEMEHHO IIPOM3BOACTBEHHBIE
TEXHOJIOTVM) MOTYT KOMOVHUPOBAThCS, U 9TO MIOPOXKJAeT «KOMOMHATOPHBIT 3¢ dekT», mpoc-
XOIAINIL 3a CYeT NIPYIMEHEHVS ABYX 1 60jiee TeXHONIOIMII (YTO He ABJIAETCS KOHBEPIeHIell B
0011eM CMBICTIe, KaK IPMHATO CYNTATD COITIacHO abopeBuarype NBIC-texnonorun?), korma onn

! ABTop B nepuop 1990-1996 rr., 06y4asich B TEXHUIECKOM YHUBEPCUTETE, BBIIIONHSAT 1ab0paTOpHbIe pabOTHI
10 MOZIE/IIPOBAHNIO MEXaHMYECKMX Ko/lebaHuMIT Ha aHa/oroBbIx MammHax. [1o 1992-1993 rr. nH)XeHepHBbIe pacye-
ThI TAK>)Ke IIPOM3BOJVINCD HA AaHAJIOTOBbIX MalllMHAX.

? KoHe4HO, 0 MOTHOII 6€3/II0fHOCTY TOBOPUTD He MPUXOANUTCS, HOTOMY YTO (PYHKIIMSA MOHUTOPVHTA U KOHT-
pors 3a TakuMu pabpukamy, a TakKe PeMOHTa pOOOTOB U CHCTEM MCKYCCTBEHHOTO MHTEIEKTa, X 06CTyX1Ba-
HIA JO/DKHA Peany30BbIBATHCA YETOBEKOM.

3 DTo HamMeHOBaHMe 0603HaYaeT TaK Ha3bIBaeMYI0 KOHBepreHuuio HaHo- (N), 6uo- (B), nHdpopmanmoHHbIx
(I) u xorautuBHBIX (C) TEXHOMOIMIA.
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Q0T COBEPILIEHHO MHOE Ka4eCTBO BBIXOZA TOJHBIX M3JIEINI U PACIINPSIOT IOTPEOUTETbCKYIO
npopykroByio 6asy. [Ipu aToM, B 061meM-T10, 6€3 T0OaBOYHBIX pecypcoB Ha TaKoe OJHOBpe-
MeHHOe npuMeHeHre. Ha puc. 2 mpepcraBieHa cxema KoMOumHatopHoro addekra mpume-
HUTENBHO K JIBYM INIPOM3BOACTBEHHBIM TEXHOJIOTWSIM, MCIIONb3yeMBbIM B MUKPOSIEKTPOHN-
Ke, U TIOKa3aH CerMeHT, Ijje LnppoBasi TEXHONOIWsS CIYXXUT COCTABHBIM 97IEMEHTOM, IIpuYeM
He CaMbIM OCHOBHBIM. DTO 00CTOATENbCTBO NPUHIVIINAIBHO BaXKHO, O YeM CBUJICTE/IbCTBYET
u nHopmalus B Tab1. 1, pazbscHsOIIEN puc. 2.

Crippe

v v v
A B<-| Lndposas TeXHOHOI‘I/[H| C
| TexHonoruueckie cTaguu

v v v
G > G, > Cs

ITpoxyxT

v v v
Py P Ps
| IToTpeburenn |

v v
U, U, U,

Puc. 2. Kombunaropuslit 9¢pdekT npuMeHeHrst TEXHOTOTUN
HaHEeCeHNs TOHKVX IVICHOK ¥ CO3[JaHMsA YIbTPa3ByKOBOTO 9/IEKTPOCTATIYECKOTO IO

Fig. 2. Combinatorial effect of utilizing the technology
of applying thin films and creating an ultrasonic electrostatic field

Ta6nmuia 1. CTagum TeXHOIOTMYEeCKOTO mpoiecca (mo puc. 2)
Table 1. Stages of the technological process (according to Fig. 2)

Coippe Craguy TeXHOIOTUN IIpopykt [ToTpebuTens
" KOMIVIEKTYIOINE
A —mpokar uepHbIx | C; - wusrorosnenue | C; — ucnbitanus | Py -  nunua | U; — npoussoputenn
Y LIBETHBIX MeTasl-| TAKTOBOTO KOHBeJie-| IMHMM Ha COOT-| [y HaHeCeHUs | POTOIMeKTPOHMUKN
JIOB,  HeMeTaJUIbL, | pa ¢ 6ECKOHTAKTHOII | BeTCTBUE TeXHMU- | fuddysaHTa Ha
XMMMYECKIe peak-|3arpy3Koli-BBITPY3-| YeCKMM IIapaMe-| IOBEPXHOCTbD
TUBBI U T. JI. KOJ1 JIaCTVH TpaM, KOHTPOJb | I/IACTUH
B - anekrponpuso-| C, - amekTpoMoHTaX, | IeHoK muddy-| P, - nunwmsa | U, - npoussomurenn
Ibl, CUCTEMBI YIIPaB-| yCTAaHOBKAa IIPOrpaM-| 3aHTOB I/ HaHeCeHMA | KPUCTA/IIOB,  IIOMY-
neHust (umdposas | MHOTO obecredeHmus, TOHKVX IVICHOK | IPOBOJHMKOB (MUK-
TEXHOJIOIMsA),  9JIe-| OIPeCCcOBKa Ta30BOI PO3/IEKTPOHMKA)
MEHTBITa30BbIX CUC-| CCTEMBI,  HajlaJka
TeM PeXUMOB yIbTPa3By-

C - ynbpTpasBykKo-
Bble PaCIIbIIUTENN,
3MEKTPO-

6/10KK
CTaTUKU

KOBOT'O pacCIIbl/IEHNA

P; — muanm gns
HAaHEeCEeHUs JII0-
6bIX IVIEHOK

U; - mmpokoe mpu-
MeHEHHe, BK/I0Yad
HaHeceHMe IIJIEHOK,
KPacoOK M T. JI.

IIndpoBass TeXHONOIV NPUMEHAETCA B OCHOBHOM B CUCTEMe yIpaBJIeHN, ABJIAIOIIeNiCA

OIHMM V3 TeXHNYECKNX 3BEHbEB BCeil TeXHOTOTMYECKON Lenodkyu. Tpu Buma pecypcos A, B,
C 1cnonp3yoTcsA Ha ABYX TeXHonorndecknx craguax C,—C,, KoTopble 00pa3ylT CIeyIoy0
cragmio Cs;, BXKHYIO C TOUKYU 3pEHNA JOBEIeHNA NIPOAYKTa 1o noTpeburend. Ha aToit cragyum
IIPOM3BOAATCA TP BO3MOXKHBIX IPOAYKTA — MMHUY PA3TIYHOTO Ha3HAYEHN [T IPOU3BOJCT-
Ba CPefICTB NIPOM3BOACTBA P—P, 1 /1 co3maHysa NpoRyKUyY MIYPOKOrO HasHauYeHMs (IMHVA
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IIVPOKOTO IpuMeHeHns) — Ps. Kaxplit 13 co3gaBaeMbIX IPOXYKTOB — CPELCTB IPON3BOACTBA
yMeeT KOHEYHOTO IOTpeOuTeNns B 06macTy GOTO3NEKTPOHNKY, MUKPOIIEKTPOHVUKY U LIMPO-
KOT'O TIOTpebuTeNss, KOTOPOMY HeOOXOAMMO IOKPhIBATh KaKye-TO IOBEPXHOCTH U T. A. Takum
00pa3oM, Kak c/lefyeT 13 IpyMepa KOMOVHATOPHOTO B3aMMOZAEVICTBUA TEXHOMOIMIt, udpo-
BbI€ TEXHO/IOTVJ IIPYIMEHSIOTCS JIMIID B OJHOM I3 CETMEHTOB — Ha YPOBHE pecypca ¥ KOMILIeK-
Tyfomyx B mia rexnonornueckoit craguu C,'.

TpaekTopuy 3BOMIOLMY TEXHOTOIWIT aBTOMATU3ALUY Y MHPOPMAIVIOHHO-KOMIIBIOTEPHBIX
TEXHOJIOTMII, K KOMM OTHOCSTCS I[M(POBble TeXHOMTOTUY KaK COCTaBHOI HEOTbeMJIEMBIil 91e-
MEHT, ¥ 9BOJIIOLINY IIPOV3BOICTBEHHBIX TEXHOIOTMII aOCONIIOTHO He COBIIAZIAIOT, IIPMYeM BBO|
IUQPPOBOI TEXHOIOTUY B CUCTEMY YIIPAaBJIeHVA IHBIMM IIPOV3BOACTBEHHBIMY T€XHOIOTMAMU
He O3Ha4YaeT Kap/IMHAJIbHOTO Iporpecca B uX copepxannu (puc. 2). O6beKToM BO3ZEIICTBIA
U(POBOI TEXHOIOTUY BBICTYIIAeT CUTHAJ, MH(GOPMALNSA, B CBA3M C YeM BOJIIOLVIA 9TON TeX-
HOJIOIVMM OXBaTbIBaeTcs (pazamu paboThl ¢ MHGOpMaLMell, C CUTHaIOM. MOXXHO BBIIEIUTD JO-
aHAJIOTOBYIO CTAJMIO, 3aT€M aHAJIOTOBYIO, HA CMEHY KOTOPOII U IIPUXOAUT COOCTBEHHO IUdpO-
Bas TEXHOJIOTVA, KOTOpast, BUAMMO, B la/IbHeIIell SBOoLuy OyieT 3aMeHeHa KBaHTOBON U
HEJIPOHHOJ TeXHOJIOTMAMMY, XOTS IM(POBOI IPUHLIMI MOXKET COXPAHUTHCA B 9TUX CUCTEMAX.
Yro KacaeTca poOOTOB, JATUNKOB, CEHCOPHBIX YCTPOJCTB, OOTAUHBIX CEPBUCOB, LM(PPOBBIX
wiatgopm, VIHTepHeTa, pasnuyHbix GpopmaToB obMeHa gaHHbIMY, a nMeHHO EDI?, munbo cuc-
teM CRM?, ERP*, SCM” u ipyrux, a Tak)ke MHTe/UIEKTYa/IbHbIX CUCTeM yIIpaBJIeHNs, He TOBOPs
y>Ke 00 afJUTVBHBIX TEXHOJIOTUAX VM CO3[JaHMM HOBBIX MAaTepPMaIOB®, TO 9TO 0O'bEKTHI IPUMEHe-
HYA I POBOI TEXHOIOTWM, HO HUKAK He CTYIIeHM) ee pa3BUTHA (KaK 1 ObUIO IIOKa3aHO Ha puC.
1, 2). OT™MeTVM, 4TO pOOOTHI, KaK 1 aBTOMAThI, pabOTaIN Ha aHAIOTOBBIX TEXHOJIOTHAX, U JJaXKe
HepBble KOMIIBIOTEPHI (BBIYMC/INTEIbHbIE MAIIVHBI) paborany Ha HuX >ke. OTHe/bHbIE MeXa-
HV3MBI B IIPUHIINIIE He IOJIeXXaT 1IM(poBmu3anuy, ¢ IpuMeHeH)eM KOMIIBIOTePOB 60JIbInas
4acTh aBTOMATOB, KOHEYHO, CTajim LndpoBsIMY, U po60ThI ToXKe. HO BCE 9TO — 06BEKTHI ITPU-
MEHEeHMA TeXHOJIOTUY, a He CTYIeHU, (asbl WM STAIbl ee Pa3BUTHA. TeXHOIOIMYeCKyIo 9BO-
JTIOLIMIO, Y1 B TOM 4VC/Ie TIO3UI[OHVPOBaHMe MeCTa IM(POBBIX TEXHONIOTUI, OTpaXkaeT puc. 1,
BKJ/IIOYas VI3MEHEHe IBVDKYIEI0 MOTVBA COBEPIICHCTBOBAHYIA IPOM3BOACTBA U PU3MYECKIIT
HPUHIVII PaOOThI TEXHOIOTWIN.

B cBsA3M c BbIIIecKa3aHHBIM BO3HMKAET 3ajiaya BBICTPAVBAaHMA HEKOE METOINVIKY VUIU ajl-
TOPUTMA OLIEHKM T€XHOIIOIMYECKOTO 3aMelljeHNs, HAIOIINX BO3MOXXHOCTD IIOHVMATh He TOJIb-
KO XapaKTepUCTUKM IIpolLiecca pacIpoCTpaHeHNs HMQPOBLIX TEXHONIOIWII, HO U CTEelleHb UX

! Jlo npuMeHeHMst LM(POBBIX TEXHONOTUII MOIJIA UCIIONb30BAThCA CUCTEMa YIIPABIEHNs Ha 9MeKTPUIECKIX
cXeMax, aHa/lIor0BOI 06pabOTKY CUTHATIA.

2 Habop cranpapToB 1o 06MeHy 111¢poBoit MHPOpMaLeli, TO3BO/AININX B3aUMOEICTBOBATb Pas/INIHbIM
KOMIIbIOTEpaM. DTa TeXHOIOTMY UCIIONb3yeTcs ¢ Havyana 1970-x ronos, Hanbosee akTUBHO — B 1980-e 1 1990-€ rr.
B 1984 r. TexHOMOrNMA BKIIIOYaNa MHGPACTPYKTYPY, Nepefady MHGOpMaLNY, COOCTBEHHO CTaHAAPTHI M IPUTIOXKe-
Hys1. CIIMCOK CTaHAAPTOB GOJIBIION, OXBAThIBAET MHOTVE OTPAC/M IIPOMBILIIEHHOCTH, B TOM 4IC/Ie 00OPOHHBIII
cexTop. Hy>XHO OTMETUTD, 4YTO B OCHOBHOM CTAHZJAPThI AB/AITCA BHEIIHUM, T. €. CTPaHa, IPMHUMAIOIAs TaKue
CTaHJAPTHI, CTIefyeT 3TUM IpaBuaaM. CerogHsa B MUPe Pa3BepThIBAETCS KOHKYPEHINA 110 CTaHJapTaM, BK/I04as
1 MHQOPMALMOHHYIO chepy eATeTbHOCTY KaK Hanbosee JUHAMUYHO Pa3BUBAIOLIYIOCS U IIEPCIIEKTUBHYIO.

> CRM-cucrema (Customer Relationship Management) — mporpammuoe o6ecriederne GupM Ast aBTOMATH3a-
LMY CTPATErnii peannsaluy KOHTPAKTOB C 3aKa3uMKaMMI.

* ERP-cuctema (Enterprise Resource Planning) — cuctema miaHupoBaHus peCypCcoB IMPefIpusaTIsL.

> SCM (supply chain management) - ypaBieHue 11€II04YKaMIi IIOCTABOK.

¢ JlaHHBIe BUIDBI IIPOM3BOACTBEHHBIX TEXHOMIOIUI CBA3aHbI C OC/IONHBIM HapallleHNeM U3fieNis, CUHTe30M,
Marepuasn fo6aBIAeTCsl K OCHOBe, Cpasdy (pOpMMpYs U3JeNNe C 3apaHee 3alaHHBIMI CBOVICTBAMU. TeXHOIOTMU
3TOTO BUJA IPEAIONaraloT MpuMeHeHue HUPPOBOIl TEXHOIOIMM 06pabOTKM JaHHBIX U MHPOPMALUY, KOTOpas
SBJISIETCSA IIIb S7IeMEHTOM OO1Iell LeTIoYKY, 06ecredrnBaroleil XMMIYecKoe 1 MeXaHIIecKoe BO3JeliCTBIe Ha
pecypc — MaTepuai.
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B/IVAHNA Ha QYHKIMOHVPOBaHMeE IIPOM3BOJCTBA, YTO OCOOCHHO BaXKHO C IIO3MIUN «IIapPajiOK-
ca IPOM3BOAMUTEIBHOCTI». B Kakoil Mepe IM(pOBbIe TEXHOTOTUY CIOCOOCTBYIOT PasBUTHIO
«HOBBIX KoMOMHarmi» [Tatapkuu u fp., 2017], IpOM3BOCTBEHHBIX TEXHOJIOTMII 00IIIero Ha-
3HaueHMsI — Ha 9TOM, 110 Ujiee, JO/DKHA 6a3MpoBaThCs TaKask METOJIMKa, HACKOJIBKO ITO3BOJISAIOT
OLIEHUTD YKa3aHHOE BIMAHME VMEIOIINECA CTaTUCTYECKNE MaTEPUATIbL.

MeToAnKa aHanM3sa AMHaMUKMN pacnpocTpaHeHus LcpoBbIX TEXHONOrMiA
B MPOMbILLIEHHOCTH

[l14 monmy4YeHMs HONHOLGHHO KapTMHBI PAaclpOCTPAaHEHUsA TEXHOIOIMiT HeoOXOmMMO pac-
HOJIaTaTh a/IFOPUTMOM aHa/IM3a MPOLecca TEXHONIOIMYecKoro 3aMmelennsa. C OHOM CTOPOHBI,
TpebyeTcs y4ecTb MacmTab IpuMeHeHusA IUQPOBBIX TEXHOTOINI B 00BEKTaX paccMaTpuBa-
€MOJ1 CUCTeMbl OTHOCUTE/IPHO Te€X TEXHOJIOIUI, KOTopble 3amemjaoTcA. C pyroi CTOpOHBI,
Ba)KHa OIleHKa OOIIeil TeXHOMOTMYHOCTY IPOMBIINIIEHHOCTH (MO0 OTHENbHBIX CEKTOPOB)
B JVHAMMKe C COIIOCTAaB/ICHMEM pPAcCIpOCTPaHeHUsA IMQPOBBIX TEXHOTOIWIT, ITO3BOIAIOIASL
VIMeTb KapTUHY COBMECTHO JUHAMYVIKY, 113 KOTOPOJI OyfeT BYIHA OLleHKAa MacIITaba BIVIAHNA
Ha BeJIMYVHY 00IIeil TeXHOIOTMYHOCTIL.

[TosTroMy MeTopmka aHamm3a spdeKTa pacnpocTpaHeHns NUQPPOBBIX TEXHONOTUI B IIPO-
MBIIIICHHOCTY IIPEAIIOaraeT peaansalyio CIeAyIoMX TpeX HallpaBIeHIL:

1) pactipocTpaHeHye IM(PPOBBIX TEXHOIOTI ITO 0O'bEKTaM MX IPUMEHEHN B OPraHU3aIVIAX
IPOMBILIIEHHOCTH (I10 YMCI€HHOCTY OpraHU3alNil, IPYMEHSOMVIX JaHHble OO'beKThI, pean-
3ymoniye Iy(POBYIO TEXHONOTUIO — KOMIIBIOTEPBI, POOOTHI, MHPOPMALIMOHHBIE CETH, IIepefady
JIaHHBIX, CYCTEMBbI YIIPaB/IeHNA KOHTAaKTaMI C 3aKa34)MKaMI, IOCTaBKaMI, peCypcaMm 1 T. [1.);

2) OlLleHKa OVHAMMKM JJO/IU BBICOKO-, CpefjHe- ¥ HU3KOTEXHOJIOTMYHBIX BUIOB SKOHOMIYe-
CKOJI IesITe/IbHOCTH, ITOKA3bIBAOIAs M3MEHEHe TeXHOIOTYYEeCKOI CTPYKTYPBbI;

3) M3MepeHMe YPOBHS TE€XHOJNIOTMYHOCTY B CEKTOPaX IPOMBIIUICHHOCTY (HalpyuMep, Ma-
IIMHOCTPOEHUY M CBIPbEBOM CEKTOpe /I CPaBHEHM) U OLleHKA €r0 YYBCTBUTEIBHOCTY K UH-
BECTUIIVIAIM B HOBbIE! V1 CTapble TEXHOIOT VI

Taknm 06pa3om, cormacHO NepBOMY IYHKTY MOXKHO OLIEHWUTD AMHAMMUKY PacIpOCTPaHEHUA
JIAaHHOTO BUJIa TEXHOJIOTUII, IPUYEM OTHEIbHO VICC/IEIOBAB aCIIeKTHI IIPYIMEHEHVs, BKII0Yas U
MHPOPMALIOHHYIO0 MHPPACTPYKTYPY.

Ha puc. 3 npencrasieHa [uHaMUKa IIPOV3BOJCTBA BBICOKOTEXHONIOIMYHBIX 0OpabarThiBa-
IOLVX BUMOB fiesiTeTbHOCTU. COITIAaCHO STUM J[aHHBIM, C OKTsA0psi 2019 T. OLYTHMOJ I10JIO0-
XKUTENIbHOI JVHAMMKV He HabIIofanoch, a ¢ gpespaind 2020 r. GUKCHPOBAICA CYIeCTBEHHBII
crazi: 1o 15 % B mapTe (o 06paBneHna kapanTiHa 1o COVID-19) n 20 % B anpene. O6paTum
BHUMaHMe, 4To KoHel] 2018 r. u Havyaso 2019 r. /11 3TUX BUIOB MPOMU3BOACTBA OBIIM TaKXKe
He6/1aronomryyHsMu (puc. 3a).

JIvHaMyKa peHTabebHOCTY IIPOAYKLUY IT0 00pabaThIBAIOIIM CeKTOpaM (puc. 36) OXBaThI-
BaeTcs AuanasoHoM 10-12 %. Vimeercs: o6uiasi TeHAEHIVS CHVDKEHMsI PEeHTa0eIbHOCTU U JI0-
OBbIYM ITO/IE3HBIX MICKOIIAEMBIX, ¥ 00pabaThIBAIONINX IIPOM3BOJCTB, 1 /I SKOHOMMKM Poccun B
nerioM. [Ipuyem peHTabenbHOCTD JOOBIYM IPUMEPHO B 2,7-3 pasa Bblllle PeHTaOeNbHOCTH 00-
paboTkym. ITO CO3[aeT CTPYKTYPY CEKTOPOB, OTPAXKAIOLIYIOCSA Ha MHBECTUPOBAHUY B HUX U Ha
CTPYKTYpe TeXHOJIOTMI1 I IIPOLiecca TeXHOIOIM4eckoro 06HoseHys1. C OTHOI CTOPOHBI, HU3KIIE
napameTpbl 3¢ HeKTUBHOCTY GYHKIMOHVPOBAHMSA JO/DKHBI IIOATA/IKMBATD K TEXHOJIOTYECKOMY

! Tlox MHBECTULVMAMY B HOBbIE TEXHOJIOIMY Oy/ieM IIOHMMATh 3aTPaThl Ha TEXHOJIOTMYeCKe NHHOBALIUH, TIO]
MHBECTUILVAMY B CTapble TEXHONOIMM — PasHUIYy MeXX/Ty BIO>KEHUAMY B OCHOBHOJ KalIMTa/ ¥ 3aTpaTaMM Ha TeX-
HOJIOTMYeCKe MHHOBaLMN. TeXHONMOTMYHOCTD OIpefendeTcs i IPOMBIIITIEHHOCTH 110 OTHOIIEHNIO BeIMYHEI
MHHOBAILIMOHHO OTTPY>eHHOI MPOAYKIMY PaboT, YCIYT K BeMM4YMHe 06'beMa HEMHHOBALIMOHHON OTTPYXXEeHHOI
HPORYKLUY, paboT, YCIIyT.

Journal of New Econom 2021 * Vol. 22 « No. 1



MaKpOSKOHOMUYECKUIA aHanma 1 hakTopbl 9KOHOMUYECKOro pocTa

OGHOBJIEHNIO, HO, C JPYTOJ CTOPOHBI, OHM OTPAHMYMBAIOT BO3MOXXHOCT OCYII[eCTB/IEHNS BBO-
Jia HOBBIX TEXHOJIOTMII 110 IIPMYIHE OTPAHIIEHHOCTY He TOMBKO PeCcypcoB (HOBbIE TEXHOIOTHUN
SIBJIAIOTCS BeCbMa JJOPOIMMIA), HO M CIIpOCa Ha Takoe BHezpeHue. [okasaTenm mpon3BOANTeNb-
HOCTY TPYyHa BeCcbMa CKPOMHBIe (TaO/I. 2); IO CYLIECTBY, OTCYTCTBYeT pOCT B cepax HoObIYN
U CTPOUTE/NIBCTBA, BeCbMa C/1aboe yBelMMYeHMe NOKasbIBal0T oOpabarplBalolye IpOu3BOACTBA.

[Ipn Takoil AMHAMVIKe, BUIVMO, Ype3BbIYAllHO TPYJHO WEHTU(UIVMPOBATh HaXKe «IIapajjoKC
MIPOU3BOJUTEIBHOCTI».
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Puc. 3. VInpekc mpon3BoicTBa BBICOKOTEXHOMTOTMYIHOM 00pabaThIBAIOLIEN IeATENbHOCTH,
% K COOTBETCTBYIOLEMY IIepUOAY IpeAbIAyIero roga (a)',
U PeHTa0eIbHOCTD IIPOAYKIVM TI0 BU/JaM 9KOHOMIYECKOI iesATeNTbHOCTH, % (6)?

Fig. 3. Index of production of high-tech manufacturing activities, in % to the corresponding period
of the previous year (a) and profitability of products by type of economic activity, % (b)

Tabnuia 2. ViHgekcpl IpON3BORUTENPHOCTH TPYAa B 3KoHOMUKe Poccun,

% K NpeapIaylieMy TOxy
Table 2. Indices of labour productivity in the Russian economy, in % to the previous year

Coepa mesitenpHOCTH 2012 2013 2014 2015 2016 2017 2018
B yenom no skonomuxe 103,8 102,1 100,8 98,7 100,1 102,1 102,8
Jo6bIua IOIE3HBIX MCKOIIAEMbIX 101,5 | 100,4 | 103,3 100,3 | 101,4 | 100,8 100,3
O6pa6aTbIBanmme IIPOM3BOJCTBA 105,8 102,3 102,5 101,3 100,4 103,9 101,8
CTpouTenbcTBo 102,4 98,3 97,1 100 101,4 97,3 100,7

Cocraseno no fanubM Poccrara. URL: https://www.gks.ru/folder/11186.

! CocrasneHo o gauubeiM Poccrara. URL: https://www.gks.ru/folder/11189.
? Cocraseno 1o gaHHbIM Poccrara. URL: https://www.gks.ru/folder/210/document/12993.
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Tenepb oreHNM, KaK MIeT B AMHAMIKe IIPOIIeCC pasBepTHIBAHIA 9JIeMEHTOB IVI(PPOBBIX TeX-
Honoruii (1o nHbopMaroHHO-KoMIbloTepHbIM TexHonorusM (VIKT)) B Buzie KOMIIbIOTEpPOB,
cereit, Be6-caliToB 1 T. . TakKe IIpoBefieM aHa/IN3 JVHAMMKY Pas3/INIHbIX BUJOB TEXHOTOT WL 11
OCYIIIECTBMM pacyeT TEXHOJIOTMYECKOI0 YPOBHS MALIMHOCTPOCHNS U CBIPbEBOTO CEKTOPA, T. €.
OIIpefieNIIM, KaK OH MEHACTCS TPV MSMEHEHMN O/ MHBECTUIINIL B HOBbIE TEXHOJIOTVIN.

Ha puc. 4 oTpakeHBl ypOBHM JCHO/Nb30BaHMA LMPOBBIX TexHomormit B Poccym (a)
¥ OTHENIPHO B MALIMTHOCTPOUTEIBHOM cekTope (6), a TakKe IOKa3aHbl mpopaxy Tosapos VKT
B jeHax 2015 1. (B).
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Puc. 4. Ynenpnsiit Bec ucnons3ytomux VIKT opranusanuii B uemom no Poccun (a)
u B chepe mammHocTpoerus’ (6), % ot o61iero uncia 06CnefoBaHHBIX OPraHU3aINi,
U JaHHBIe 00 OTTPY)KEeHHBIX TpousBefieHHbIX ToBapax VIKT B nenax 2015 r.” ()

Fig. 4. Share of organisations using information and computer technologies
generally in Russia (a), in mechanical engineering (b), % of the total number of surveyed organisations,
and data on shipped manufactured ICT goods in 2015 prices (c)

! CocrasneHo o gauubeiM Poccrara. URL: https://www.gks.ru/folder/14478.
2 Cocrasneno 1o ganHbM Pocctara. URL: https://www.gks.ru/folder/14478.
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O6paruM BHMMaHMe, YTO MOJIOXKNUTE/NbHAs AMHAMUKaA B obmacty mHpOpMaTusanum npo-
M3BOJCTBA B YKa3aHHbIE TOJbl HE COOTHOCUTCA C BECbMa HEYCTOMYMBOI IVHAMUKON B chepe
IPOM3BOACTBA BBICOKOTEXHOJIOTMYHOI MPORYKIMM (pyC. 3) ¥ He IO3BOJIAET ISMEHUTb COOT-
HOIIIeHVe PeHTa0e/IbHOCTH, HAaIIpUMep, MeX/Y JOOBIBAIOIIMM 1 00pabaThIBAIOLIVIM CEKTOPAMI,
He TOBOPS yXKe O TOM, YTOOBI JOCTNYb PeHTabeNTbHOCT 06paboTKM XOTs Obl BbIe 15-17 %
(puc. 3B). B aTOM BMAMTCS OffHA U3 CEPbe3HBIX IIPOOIEM MOV TeXHOIOTMYECKOT0 OOHOBIE-
HJA pPOCCUICKOV IIPOMBILIIEHHOCTN ¥ SKOHOMUKHA B I1€JIOM.

B nepmop 2003-2018 rT. poccuiicKas SKOHOMMKA YBeNM4YMBaja IPYMEHEHNE Pa3INYHbIX
37IEMEHTOB LM(POBBIX TEXHOIOIMI, MH(POPMAIVIOHHO-KOMIIBIOTEPHBIX TeXHOIOTMIL. Vcmonb-
30BaHMe IIEPCOHATBHBIX KOMIBIOTEPOB, VIHTepHeTa, 97IeKTPOHHOI IIOYTHI JOCTUTano 6onee
95 % oT 4ncina o6cIenoBaHHbBIX Oopranmsanuil. JlokanbpHble cety mpuMeHaIu 60 % opraHusa-
1yt (9TO 3HaYeHue MOHM3MIOCh ¢ 70 % B 2013 1.), cepBepbl 1 BeO-caiiThl B VIHTepHETE — CBBIIIE
40-45 % opranusanuii (poct ¢ Meree 4eM 10 % B 2003 r.). Takum 06pasoM, 3a MCK/IIOYEHMEM
JIOKAJIbHBIX BBIYMCIUTENBHBIX CETEN, IPYMEHEHVE KOTOPBIX NOHM3NI0Ch Ha 10 % B mocnepnue
IATb JIeT, 9KOHOMMUKa Poccum mokaspiBana pacmmpenne ucnonbsosanusa VIKT - ycroitunso
BO3PACTAIIYIO IMHAMMKY. MalIMHOCTpOeHMe KaK (larMaH OT€4eCTBEHHOI IIPOMBIIITIEHHO-
CTHU JIeMOHCTPUPOBAJIO ellje GoJiee BBICOKNE IIOKA3aTeNMn — Bce apaMeTpsl Bbiie 70 %, a mpu-
MeHeHVe KOMIIbIOTepOB, VIHTepHeTa mpubmkaercsa Kk 100 % opraHu3anmit, cepBepoB U ceTeil —
80 %, uMeroLuX Beb-caiT — BoIle 75 %.

Yncno nepcoHanbHBIX KOMIIBIOTEPOB B OPraHM3ALMAX YBEIMYMIOCh 33 YKa3aHHbIN IIEPUOT
6onee yeM B 3 pasa, mpeBbicuB 12 MtH mTyk'. Ecim 1o 2008 I. OCHOBHBIE 3aTpaThl 110 BHEpe-
Huto VIKT nmpuxongunnce Ha 3aKyINKy BBIYMCIUTEIbHON TEXHMKU M OPTTEXHMKH, TO ¢ 2008 T.
10 2016 1. OCHOBHOJ CTPOKOM 3aTpaT CTAHOBATCS 3aTPaThl HA OIJIATY YC/IYT 3/IEKTPOCBA3M, a C
2016 r. — Ha MOKYIIKY IPOTPaMMHBIX CPefiCTB.

06061251, MOXXHO 3aK/IIOYNTD, YTO HAINIIO BeCbMa HeIUIOXas AMHAMMKA PacIpOCTPaHeHNSA
VMH(POPMAIIOHHO-KOMIIBIOTEPHBIX TEXHOIOIMII ¥ 00€CIIeYeHHOCTh MMM, B YaCTHOCTY Mallly-
HocTpoeHus (puc. 46). Ognako ¢ 2015 1o 2018 r. aBHO cHU3WINCH Tpopaxu VIKT-o6opynosa-
HuA (puc. 4B), IpOrpaMMHOTrO obecriedeHns, HoO Bospocimu ycryru obcmyxusanus VIKT. 9to
TOBOPHUT O IO/IMTYKE OTCPOUKM 06HOBNIeHN:A napka VIKT, korga peMoHT, Hanmajika, 06Cmy>KuBa-
HJIe BBIXOIAT Ha IIepPBBIil IVIaH B paboTe IIPOMBIIUIEHHBIX OpraHNM3alNil, pealn3yolyX CTpa-
TErMI0 SKOHOMMM usjepkek. Kcratu, pocT pacmpocTpaHeHMs B 3TOT IE€PUOJ, 3aMeIAeTcs, a
IO OT/I€/IbHBIM IIOKA3aTe/IAM, B YACTHOCTHU 110 JIOKA/IbHBIM BBIYMC/IATENIbHBIM CETAM, — IIOHM-
xaetcs (puc. 4a).

JlaHHbBIe B Ta0/l. 3 IOKa3bIBAIOT, YTO VMCIIONb30BaHVEe KOMIIBIOTEPOB, CETell, B TOM YNCIIe
VnTepHeta, Bpile 90 %, a ¢ y4eTOM UCHONMb30BaHUA cepBepoB — Bbile 70 %. CyliecTBeHHO
OTCTaeT UCIIO/Ib30BaHye 0OTauHbIX cepBepoB (He 6oree 27 %) u Be6-caiiToB (62 %), OGHAKO 3TO
CBUJETENbCTBYET CKOpee O CTeNeHN yROoOCTBa ¥ OTPEOHOCTH B MICIIONb30BAHNM, HO HUKAK He
0 3aMeJIeHNN BBOia IIM(POBBIX TEXHOJIOTHIL.

Puc. 5 oTpakaeT guMHAMUKY pOCTa Y/I€JIbHOIO BeCa OPraHM3aLNIi, VCIONb3YIIINX IIPO-
rpaMMHBIe CPEICTBA B Pa3/IMYHBIX chepax cBOel AeATeTbHOCTY IO Pa3BUTHIO IIPOM3BOJICTBA.

BonpumHcTBO opranmsanmit (ot 50 o 60 %) mprMeHsieT JaHHbIE CPEACTBA IS PeLIeHNs
(bVHAHCOBBIX, 9KOHOMIYECKVIX U YIIPaB/IeHYeCKIX 3a/lad, 3aTeM CJIefyeT YIIpaBjIeHNe 3aKyIIKa-
MM U IIpofiaykamu, 1 MeHee 20 % opraHmusanyi MCIOIb3YIOT IPOrpaMMHBIE CPEJCTBA /I aBTO-
MaTM3MPOBAHHOTO YIIPaBJIEHNA IPON3BOJICTBOM, IPOEKTMPOBAHNA, OCYIIECTBIEHNA HAYYHbIX
nccnenoBaumit B CRM-, ERP- u SCM-cucremax.

! CocrasneHo o gauubeiM Poccrara. URL: https://www.gks.ru/folder/14478.
2 Cocrasneno 1o ganHbM Pocctara. URL: https://www.gks.ru/folder/14478.
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Ta65. 3. Vicnonp3oBanue MHPOPMAIMOHHBIX ¥ KOMMYHUKAIIIOHHBIX T€XHOTOTHIA
B OPraHN3alAX [0 BUAM 9KOHOMUYECKOI IeAITETbHOCTH, % OT 00111ero ymncia
00C/IeoBaHHbBIX OPraHNU3ANNII COOTBETCTBYIOIET0 BUAA KesITeTbHOCTU

Table 3. Use of information and communication technologies in organisations by type of economic activity,
% of the total number of surveyed organisations of the corresponding type of activity

MKT, VICTIO/Ib30OBaBUINIECSA OpraHN3allVIAMU

JIOKAaJ/IbHbIE FHO6aHI)H])Ie o
Coepa HepCOHA/IbHBIE Beb-cailT | obmauHble
CepBepbl |BBIYMCIUTEIbHBIE | MHPOPMALIU-
IeATeIbHOCTU KOMIIBIOTEPBI B VIHTepHeTe| cepBUCHI
ceTn OHHbIE CE€TUN
2017 | 2018 | 2017 [2018| 2017 | 2018 | 2017 | 2018 | 2017 |2018 | 20172018
Bcezo 92,1 | 94,0 | 506|534 611 | 639 | 897|920 474 (509229261
HloGuraa nonesuuix | g0 | go5 | 601 | 65,1| 733 | 695 | 89,0 | 865 | 397 374 |17,4 | 17,8
JICKOIIa€MBbIX
Obpabarsimaionine | o5 | g4 1 | 745 1725 762 | 72,8 | 945 | 93,1 | 638 | 61,6 257 26,2
IIpom3BOACTBA

Vicrounuk manubix: VHdopmarmonnoe obitectBo B Poccuiickoit Demepanmm: CTaTUCTUIECKUIT
coopuuk (2019). URL: https://www.gks.ru/storage/mediabank/info-ob2019.pdf.
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OpraHusanuy, UCIO/Ib30BaBIIINE CIIEI[Ma/IbHble IPOTrPaMMHbIE CPeACTBa:

—— Bcero

—— JI/1s1 HayYHBIX UCCIIEOBAHMIT

—— J111 IpOEeKTUPOBaHUA

— JI7151 yripaB/ieHus: aBTOMATU3MPOBAHHBIM NIPOM3BOACTBOM W/ VIN OTAEIbHBIMU
TEXHUYECKVMMI CPefiCTBAMU U TEXHOIOTMYECKIMH TIPOLieccaMm

—— JI/141 pellleHNsI OpraHM3aIIOHHBIX, YIIPaBIeHUECKUX 1 9KOHOMUYIECKMX 3a/jad
[l ynpasienns 3akynkamu ToBapos (paboT, yciyr)

-e- [l ympaB/ieHus MpojaxaMy ToBapos (pabor, ycyr)

-+- JInd ocymiecTB/ieHNsA MHAHCOBBIX PACYETOB B 3JIEKTPOHHOM BHJIe

-+ CRM-, ERP-, SCM-cucremsl

Puc. 5. [Jons opranusanuii, MCIO/Ib3YOLUINX B CBOEIT AESITIBHOCTH Pa3MYHble IPOrPaMMHbIe
cpencTBa, % OT 061iero Yncia 06c/IeoOBaHHbIX OpTraHM3aLINil

Fig. 5. Share of organisations using various software in their activities,
% of the total number of surveyed organisations

Ha puc. 6 mokasaHa guHaMMKa 4Kcia pa3pabOTaHHBIX IE€PEeJOBBIX MPOU3BOJCTBEHHBIX
TEXHO/IOTMI (a), B TOM 4MC/le IPUHLIUINAIBHO HOBBIX s Poccum (6), mo Bupam jesitenp-
HOCTIH.
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Puc. 6. Yucno paspaboTaHHBIX epeOBBIX IPOU3BOACTBEHHBIX TEXHOIOTNIA (a),
B TOM YMCJIe IPUHIMIINAIBHO HOBBIX st Poccun (6)!
Fig. 6. Number of advanced production technologies developed (a), including the fundamentally new for Russia (b)

Yucrno paspaboTaHHBIX IePESOBBIX TEXHOIOTMII B 06pabaThIBaIOLell 1esITe/IbHOCTI PacTeT
¥ COCTAB/IsI€T COTHM €AMHMNIL], HO B 9TOM MacCUBe YMC/IO IPYHIMIINAIBHO HOBBIX T€XHOIOT I
usMepsieTcsi OYKBaJIbHO INTYKaMy (IBa-TpM JecsATKa I oOpabaThIBAIOINX IIPOV3BOJICTB).
B cepax nmpousBopcTBa MamuH 1 000PYHROBaHMA, a TAaKXKe JOOBIYM AMHAMMKA Pa3paboTKM
HIePefIOBBIX TEXHOJIOTUIT M CO3[aHNMs HMPUHLMIINATIBHO HOBBIX TEXHOTOIMII IPAKTUIECKN OT-
cyTcTByeT (puc. 66). Tabm. 4 oTpaxkaeT YMC/IO UCTIONb3YEeMBIX II€PeIOBbIX IPOV3BOACTBEHHBIX
TEXHOJIOTHIT, KOTOPOe 3HAYNTENbHO MPEBOCXOAUT YMCIO Pa3pabOTAHHBIX MEPEIOBbIX IPOU3-
BOZICTBEHHBIX TEXHOJIOTMI U IIPUHIMIINAIBHO HOBBIX TEXHOIOTMIA [I0 9TVM YK€ BUJIaM JesiTeNlb-
HocTH (Cp. Tabm. 4, 5 u puc. 6).

Tabnuma 4. Yncmo HCNONIb3yeMbIX B Poccum nepemoBbIx IpoM3BOACTBEHHBIX TEXHONOT M
0 BUIaM 9KOHOMUYECKOM TeATeTbHOCTHU, e]I.
Table 4. Number of advanced production technologies used in Russia by type of economic activity, units

Cq)epa nmestenbHocTu| 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Jlo6rraa monesHbIX | o1 0| g 474 | 9527 | 9059 | 8892 | 9222 | 9989 | 10181 |11 128 |13 062
MCKOITIa€EMbIX

Obpabarpisaromnte |\ 301116 021(119 182|121 103|127 942 146 700|152 820|157 881|164 906|172 488
HPOU3BOJICTBA

IIpoussopcTBO

MAIIH 17 134 |14 474 |13 119 | 12 842 | 13 010 | 14 466 | 15 043 | 23 226 | 23 865 | 23 555
1 060pyIOBaHUA

Cocrasneno no fauubiM Poccrara. URL: https://www.gks.ru/folder/11189.

! CocrasneHo o gauubeiM Poccrara. URL: https://www.gks.ru/folder/11189.
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Tabmmia 5. Yucmo paspa60TaHHbIX M MCIIO/Ib3yeMbIX HAHOTEXHOJIOT NI, ef,.
Table 5. Number of developed and used nanotechnologies, units

Hanorexnonmorun | 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
PaspaboTaHHble 222 258 327 411 443 505 494 446 402 555
Vcnonbsyemble 354 526 748 907 937 1152 1166 1144 | 1258 1228

CocTaB/ieHO 10 JaHHBIM rofj0BOi GopMbI defiepabHOrO CTATUCTIYECKOro HabmomeHst Ne 1-Tex-
Homorus «CBefieHst 0 pa3paboTKe U (VIN) MCIIONb30BAHNUN IIEPeSOBbIX IPON3BOLCTBEHHDBIX TEXHOTIO-
ruit». URL: https://www.gks.ru/folder/11189.

JlaHHOEe 00CTOATETBCTBO TOBOPUT O TOM, YTO IPUMeEHEHVe 3HAYUTE/IbHO IIPEBBILIAeT pas-
pabOTKy TEXHOJIOTHI ¥ YTO MOTYT MCIIO/Ib30BAThCS JaBHO M3BECTHbIE TEXHOIOIMM N0 TeX-
HOJIOTMM, TIOfYVMHEHHBIE IOTVKe KOMOVHATOPHOTo 3¢ (deKTa, perncTpupyeMble Kak IeperoBble
VICIIO/Ib3yeMble TeXHOMoruu. Umciio xe npuobdperaeMbIX HOBBIX TEXHOIOIMIL ¥ IIPOrPaMMHBIX
CPEZCTB IO BCEM YKa3aHHbBIM BUfiaM JiesATenbHOCTH B Poccum B nepmop ¢ 2010 mo 2018 1. mmo-
HU3MIO0Ch. TakuM 06pa3omM, okazareny pa3pabOTKI U MEPELOBBIX, U IPUHIUIINATIBHO HOBBIX
TeXHO/IOIMII (M3MepsieMbIX OYKBa/IbHO LITYKaMI), HECMOTPS Ha X yBe/INYEeHMe, 2 TAKXXe IOHN-
KeHJIe IOKYIIOK HOBBIX TeXHO/IOIMII CBUJIETE/IbCTBYIOT O CYIIeCTBEHHBIX TPYAHOCTAX TEXHONIO-
ru4eckoro o6HoBeHuA. bosee TOro, yunThiBasA [UHAMUKY OXBaTa OpraHM3aLuil Hu(pOBbIMU
TEXHOJIOTMSIMM B BUJIe PaclipocTpaHeHus MHPOPMAIVIOHHO-KOMITBIOTEPHBIX 37IEMEHTOB, MOX-
HO BBICKa3aTh IIPEAIIONIOKEHE O TOM, 4TO 00a IIpolecca MMEIT HU3KIiT (He0OyCIOBIeHHBIN )
YPOBEHb COIVIACOBAHHOCTY U B3aVIMHOJI Jle TepMIHALIVINL.

Vcnonb3ys pa3buBky PoccraTa Ha BBICOKO-, CpefiHe- ¥ HU3KOTEXHOIOTMYHbIE BUMIBI 9KO-
HOMIYECKOII [eATe/IbHOCTH', IpUYeM CpeJHeTeXHOIOTYHbIE OIPa3Ie/sIIOTCs Ha [1Ba BUA —
BBICOKOT'O I HM3KOTO YPOBHS, IOKa)XeM AMHAMMKY Ba/loBoii fobasneHHoi croumoctn (BIIC)
B 9TUX BUJAX JeSATENbHOCTH, CBefs K eHaM 2005 1. (puc. 7). B atom ClIy4ae BUJHA He TOIbKO

! K BBICOKOTEXHOTIOTMYHBIM BUJaM SKOHOMMYECKON AEATeTbHOCTY OTHOCATCA IIPOM3BOACTBO (papMaljeBTI-
4eCKOJ IIPORYKLUY; TPOU3BOACTBO OPUCHOTO 0OOPYROBAHMS U BEIYUCTUTEIBHON TEXHUKM; IPOUSBOJICTBO 97IeK-
TPOHHBIX KOMIIOHEHTOB, aIlIapaTypsl A/ pajio, TeeBUAEHNA U CBS3Y, IIPOM3BOLCTBO MEAUIIMHCKIX USJEINIL,
CPEfCTB USMePEeHUIT, KOHTPOJIS, YIIPAB/IEHNU M UCIIBITAHWIA, ONTUYIECKUX MPUOOPOB, HOTO- M KNHOOOOPYAOBAHNS,
JacoB; IIPOU3BOJICTBO JIETATE/IbHBIX AIIIAPATOB, BKIII0Yasi KOCMUYECKIIE.

K cpegHeTeXHONMOrMYHBIM BBICOKOTO YPOBHS BU/aM 9KOHOMUYECKOI! [esATeTbHOCTI OTHOCATCS XMMUYECKOe
IPOU3BOJICTBO 3a BHIYETOM IIPOM3BOACTBA (papMal[eBTIIECKOI IPOAYKLMY; IPOU3BOACTBO MAIIIH U 060Py/OBa-
H1s (6e3 IPOMU3BOACTBA OPYXMA U GOEIIPUIIACOB); IPOUSBOLCTBO SMEKTPUIECKUX MAIIVH U STeKTPOOOOPyOBa-
HMsT; IPOM3BOJCTBO aBTOMOOMWIIEN, IPUIIETIOB U MOMTYIIPHUIIENIOB; IPOU3BOACTBO CY/OB, IETATEMbHBIX ¥ KOCMUYe-
CKMIX aIllIapaToB I IPOYMX TPAHCIIOPTHBIX CPECTB 32 BEIYETOM CTPOUTENBCTBA I PEMOHTA CYHOB U IPOU3BOLCTBA
JIeTaTe/IbHBIX AlllIapaToOB, BKII0Yast KOCMIYECKe.

K cpenHeTeXHOMOTMYHBIM HUSKOTO YPOBHS BUIaM SKOHOMIYECKOI AesTeTbHOCTU OTHOCATCS MPOU3BOACTBO
KOKCa 1 He(pTeIPOAYKTOB; MIPOU3BOACTBO PE3NHOBBIX U INIACTMACCOBBIX U3JIe/INIL; IPOUSBOLICTBO MPOUMX HeMe-
Ta/UIMYECKUX MIHEPAIbHBIX IPOYKTOB; MeTaJUTy priudecKoe IPOM3BOLCTBO; IIPOM3BOLICTBO TOTOBBIX MeTasIINye-
CKMX U3JIeINIL; CTPOUTENIBCTBO ¥ PEMOHT CY/IOB.

K HM3KOTEeXHOIOTMYHBIM BY/aM 9KOHOMUYECKOI IeATeTbHOCTY OTHOCATCS IIPOM3BOJCTBO MUIIEBBIX IIPOAYK-
TOB, BK/IIOYasl HAIMTKY; IIPOM3BOJCTBO TaOAUHbIX M3e/NIf; TEKCTMIbHOE IIPOU3BOACTBO; IPOU3BOACTBO Of XKD,
BBIfIE/IKA M KpallleHJe MeXa; IPOM3BOJCTBO KOXI, U3IENNII U3 KOKU U TIPOM3BOACTBO 00yBU; 06paboTka mpe-
BEeCHHBI U IIPOM3BOJCTBO U3JENNIT U3 lepeBa U MPOOKM, KpoMe Mebenn; IPOU3BOACTBO LIeTITIONIO3bI, IPEBECHOI
Macchl, OyMary, KapTOHa U U3JIeNIl U3 HUX; U3JjaTe/lbCKast 1 Honurpadudeckas JesTebHOCTb, THPaKUPOBaHMe
3aIMICAHHBIX HOCKTeell MHGOpMalny; IPOUSBOACTBO Mebeny M Ipodell IPORYKLUMY, He BKIIOYEHHO B JIpy-
THe IPYIIMPOBKY; 06paboTKa BTOPMYHOTO ChIpbs (cM. manHble Pocctata. URL: https://www.gks.ru/folder/11189).
Kpureprem oTHeceHMs K BBICOKOTEXHOIOTMYHBIM OTPAC/IAM SB/IAETCS BHICOKNUIT YPOBEHDb TEXHOIOTMIECKOTO pas-
BUTHSI, OTIpeResnsieMslit o oTHoueHuio 3arpat Ha HYOKP k BasoBoit fo6aBIeHHOI CTOMMOCTH (MCTOYHUK: JaH-
Hble Poccrata. URL: https://www.gks.ru/metod/metodika_832.pdf).
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AVMHaMIKa pa3/IN9HbIX 10 YPOBHIO TEXHOIOTMIHOCTY MPOM3BOACTBEHHBIX IIEPENETIOB, HO 1 CO-
OTHOILIIE€HNME BUOOB BBICOKOTEXHO/IOTMYHOM U HU3KOTEXHOTOTUYHON OEeATECIIbHOCTN.
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0)

Puc. 7. Innamuka BJIC 1o BuaM 5KOHOMIYECKOII AeSATeTbHOCTU PasIMYHOTO YPOBHA
TeXHO/IOrMYHOCTH (B LeHax 2005 r.) (a) u crpykrypa BIIC mo Bugam pesarenprocty, % ot BBII (6)*

Fig. 7. Dynamics of GVA by type of economic activity at various levels of manufacturability (in 2005 prices) (a),
structure of GVA by type of activity, % of GDP (b)

Han6onpuryio 106aBneHHyI0 CTOMMOCTD JAI0T HM3KOTEXHOIOTMYHbIE U CPeIHETeXHOIOT M-
Hbl€ HU3KOTO YPOBHSA BUJbI IE€ATETbHOCTY, HAMMEHDINYIO — BBICOKOTEXHOIOTMYHbBIE U CPELHE-
TEXHOJIOTMYHbIE BBHICOKOTO YpOBH:A. CpelHETEXHONIOTMYHbIE HU3KOTO YPOBHSA BUJIbI [E€ATE/b-
HOCTH IOKaspiBatoT Hambonpuryo BIIC u camyro n3MeH4nByto ayHaMuKy. OcTanbHbIe BUBI
JIeATeTbHOCTI IEMOHCTPUPYIOT 60/Iee MM MeHee YCTOMYMBYIO IMHAMMKY, IIPIYeM CTPYKTYpa
co3fiaBaeMoit MMM JOOABIE€HHON CTOMMOCTY IPAKTHYECKV He MEHAeTCA: HamOOobLIas JIONA
IPUXOAUTCA Ha CPEHETEXHONOTMYHbIE BUIBI JEATEIbHOCTI HU3KOIO YPOBHSA, 3aTEM CNIENYIOT
HI3KOTEXHOJIOTMYHBIE, CPEJHETEXHONOTMYHbIE BBICOKOTO YPOBHA, @ 3aK/II0YUTEIBHOE MECTO
3aHMMAIOT BBICOKOTEXHOTOIMYHBIE BUABI HeATenbHOCTH (0komo 1 %). BeicokoTexHomormy-
HbI€ ¥ CPENHETEXHOJIOTMYHbIE BBICOKOTO YPOBHS BUJbI IEATEIbHOCTI COCTAB/IAIOT B CyMME He

! Cocrasneno no fanHbIM Poccrara. URL: https://www.gks.ru/accounts, https://www.gks.ru/folder/11189.
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6oree 2,5 % B 2018 1., B Jydllye rofibl 3Ta CyMMa He npeBbiinana 4 %. CrefoBare/ibHO, B Cpefi-
HEM TEXHONIOTM4ecKoe passutme Poccum xapakrepusyercs He yIy4dlIeHNeM, a yXyALIEHNEM €TO
KauecTBa ¥ KOMYeCTBEHHBIX YYETHBIX IIapaMeTPOB HAPAAY C yIydlleHyeM NHPOPMaLMOHHON
006€CIIeYeHHOCTI.

[IpoBepyuM 3TO yTBepXJieHNMe, JAHHOE COITIACHO aHA/IN3y OOILIeil CTAaTUCTUKM, PAacCUUTaB
OOIIYI0 TEXHOTOTMYHOCTD! MAIIMHOCTPOEHMA U CBIPbeBOro cekropa’ Poccuu, oTpasus ee ypo-
BeHb OT o/ nHBecTnumit B BJIC mo pasnmn4HbIM BupaMm TexHomorui (puc. 8, 9).
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Puc. 8. TexHOMOrMYHOCTb MaIMHOCTPOEHUS U TOJISI MHBECTULIMIA
B crapsle (a)’ u HoBbIe (6)* TexHomoruu, 2005-2018 rr.

Fig. 8. Manufacturability of mechanical engineering and the share of investments
in old (a) and new (b) technologies, 2005-2018

! Pacyet ocyIecTB/IeH 10 JaHHBIM EfMHOM Me>XBefOMCTBEHHON MHPOPMALMOHHON CTaTUCTUIECKON CITyX-
661 (EMVICC). URL: https://www.fedstat.ru/indicator/59210, https://www.fedstat.ru/indicator/59048.

2 B cocTaB ceKTOpa MAIIMHOCTPOEHMs BXOAAT Bubl fesitennbHOCTH: C28 — [Ipon3BofcTBO MaIiuH 1 060py-
IOBaHMs, He BKIIOYEHHBIX B ApyTue rpynnupoBku, C29 — [IponsBogcTBO aBTOTPaHCIIOPTHBIX CPEACTB, IPUILIETIOB
u nonynputienios, C30 - [Tpou3BOACTBO MPOUMX TPAHCIOPTHBIX CPEACTB 1 060pynoBanms. B coctas coippeBoro
CEeKTOpa BXOJAT BUABI iesATeNIbHOCTI: pasfen B — [Jo6brua mome3HbIx uckomnaembix, C19 — IIponsBoncTBO KOKca 1
Hedrenponyktos (1o OKB3/I cormacuo Poccrary). TeXHOMOIMYHOCTD OIpeRensieTcs: OTHOLIEHEM OTTPYKEeHHbIX
MHHOBAI[MOHHBIX TOBAPOB COOCTBEHHOTO IIPOM3BOACTBA, BBIIIOTHEHHBIX PabOT 1 YCIYT COOCTBEHHBIMM CUIAMU
K OTTPY>K€HHBIM HEMHHOBAIMOHHBIM TOBapaM COOCTBEHHOTO IIPOM3BOACTBA, BHIIIOMHEHHBIM paboTaM 1 ycryram
cobcrBennbiMm cumamu (URL: https://www.gks.ru/folder/14477, https://www.gks.ru/enterprise_industrial). /n-
BECTUI[UU B HOBbIE TEXHO/IOTUY — 3aTPAThl HA TeXHONOTMYeCK/e MHHOBALVY OpTaHM3alNIl, MUHBECTULUU B CTapble
TeXHOJIOTUU — pa3HUIIa MeXY BaJIOBBIM HAaKOIIEHMEM OCHOBHOTO KallMTaja ¥ MHBECTUIMAMY B HOBble T€XHOTIO-
rim (URL: https://www.gks.ru/folder/14477; https://www.gks.ru/accounts).

* Cratuctuku Mogenu: F-xputepuii = 6,1; D-Wpacuer. = 1,5 € [1,35; 2,65]; Tect Yaiira: X2pacuer. = 17,73 X2ipur. = 22,4

* Cratuctuku mopenu: F-kpurepnit = 7,3; D-Wpacuer. = 1,4 € [1,35; 2,65]; TecT Yaiira: X2pacuer. = 15,55 X2ipur. = 22,4
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Puc. 9. TexHOMOTMYHOCTD CBIPHEBOTO CEKTOPA 1 JO/ISI MHBECTUIINIL B cTaphble (a)'
u HoBble (6)? TexHomorny, 2005-2018 rr.

Fig. 9. Manufacturability of the raw materials sector and the share of investments in old (a)
and new (b) technologies, 2005-2018

Bo-nepBpIX, KaK ITOKa3pIBalOT puC. 8, 9, TEXHOMOTMYHOCTh MAIIVHOCTPOEHNUA BBILIE IIPU-
MEPHO B 2 pa3a, HEXE/M TEXHOIOTMYHOCTD ChIPheBOro ceKTopa. [Ipy yBenmmyennn fonm nHse-
CTULMI B CTapble TEXHOJOIMM TEXHOJIOTMYHOCTh MAIIMHOCTPOEHN IIOHVDKAETCA, B HOBbIE —
yBemmunBaeTcs. B cpegnem B 2018 1. MalIMHOCTPOEHME BEPHY/IOCH K ITOKA3aTENII0 TEXHOIOT Y-
HocTy ypoBHA 2013 1. ITepropn pocTa cMeHWICA B fa/IbHEIIEeM CHIDKEHMEM OOLIeil TeXHOIO-
TMYHOCTY (COITIACHO IIPMMEHAEMOMY KPUTEPUIO ee OIpefie/ieHs)°.

Bo-BTOpBIX, ABNIAACH BECbMa HU3KOM, TEXHOTIOTMYHOCTD ChIPHEBOTO CEKTOPA TaK>Ke JIEMOH-
CTpUpyeT IEePUON POCTa, 3aTeM CHIDKEHUs, IIpu4eM Bo3Bpamjasch B 2018 r. K ypoBHIO mpu-
MepHO 2011-2012 rr. OfHaKO pOCT [0/ MHBECTULMII B HOBbIE TEXHOIOIMY COIIPOBOXK/IAeTCs
YBEIMYEHNEM TEXHOIOTMYHOCTH ChIPhEBOTO CEKTOPA, a B CTapble TEXHOJIOTUM — CHadaja yBe-
NMMYEHNEM, 3aTeM IIOHVDKEHVEM TEXHOIOTMYHOCTIL.

[Ipy 9TOM YYBCTBUTEIBHOCTb K PACTYLIVIM MHBECTUIVAM BeCbMa HeOOJbIIast, XOTs poc-
CUICKasl 3KOHOMMKA ITOKa3aja MHBeCcTUOMOHHBIN cnag B 2013-2016 rT., 94TO COIEicTBOBAJIO
HOHVDKEHMIO 001I1ell TeXHOIOTMYHOCTY KaK MAalllTHOCTPOEHMS, TaK Y CBIPheBOr0 CeKTopa (Ha
puc. 8,9 aTa CBA3b MPOCTIEKUBAELTCS). VIHHOBAIMOHHAS [UHAMMKA ObUIa SIBHO CXKATOI, IpUYeM

! Crarucruxn Mopierm: F-xpurepmit = 32,5; D-Wipicwer. = 1,7 € [1,35; 2,65]; Tect Yaiira: X2pacuer. = 9,25 X2upur. = 22,4

* Cratuctuku Mopenu: F-xpurepnii = 7,3; D-Wipacwer. = 14 € [1,35; 2,65]; Tect Yaiira: X2pacuer. = 15,55 X2upur. = 22,4.

> Hy>XKHO OTMETHUTb, YTO TEXHOTOIMIHOCTh POCCUITCKOTO MauinHocTpoenus (0,2) mpuMepHO B 2 pasa BBIIle
cpenHepoccuiickoro yposHs (0,1), ogHako B 1,5-2 pasa ycTymaeT aHaTOIMYHOMY [TOKa3aTeio Hanubomee pasBu-
TBIX CTPaH, B YacTHOCTU [epMaHum.
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HOMIUMO IIPOOJIEM C y4eTOM MHHOBALMOHHOM npopykuun [Crpmkakosa u ap., 2019] 6pU1a
HEBDBICOKA M 9YBCTBUTEIbHOCTb IHHOBALMIOHHOTO IPOM3BOJCTBA K MHBECTULIMAM B HETO II0
IpUYVHE NHCTUTYLVIOHAIbHBIX OTPaHIYEeHNUI 1 OIOKMPOBAHNA CTUMY/IOB K IHHOBALIMIOHHON
IeATeTbHOCTI.

TaxuM 06pa3oM, CTPYKTypa TeXHONIOIMYHBIX BUJIOB JEeATEIbBHOCTU He VIBMEH:A/IAch, CO3Ja-
HVISL B HUX 3HAYNTE/IbHO PACTYyIell JOOAaBIeHHON CTOMMOCTM He IIPOMCXOAWIO, I YPOBEHb
TEXHOJIOTUYHOCTY B CpefHeM MOHM3WICA B nepuox 2015-2020 rr.! CuTyanms cKaajgbplBanach
TaKUM 00pa3oM, HECMOTPsI Ha POCT NepPefOBBIX TeXHOIOIMII, pa3pabOoTKy IporpaMMBbl Iud-
pOBM3aLMM POCCUIICKON SKOHOMMKMY, TO3UTVBHYIO IVMHAMMKY PaCIIPOCTPAHEHMS 3JIEMEHTOB,
6asypyromuxcsa Ha 1udpoBbIx TexHOomoruAx. [logo6Hoe pasBuTHe y>Ke BBIXOOUT 3a PaMKU
«I1apaZioKca IPOU3BOAUTENIbHOCTI» Y TeM 00JIee «TeXHONOIMYECKOTO Ayaan3Ma», TaK KakK BOC-
MPOM3BOJUT Jyanu3M IO IVHUM «peajibHble — BUPTYa/JIbHbIe» TEXHOIOTUM, P KOTOPOM CO-
CTOSIHVE NTPOM3BOJCTBEHHBIX TEXHO/IOTUII HE COOTBETCTBYET IIONIOKUTE/IbHON JUHAMIKE BHE-
npensi MHGOPMAIMOHHBIX TEXHOIOTHIA.

3akntoyeHue
ITogBoOAs UTOT IPOBEAEHHOMY UCCIIEIOBAHNIO, CHOPMYIpPyeM Hanbojee BaKHbIe /I TeOpPUU
n HpaKTI/[KI/I I/IHILYCTPI/Ia)IbHOFO paSBI/ITI/IH BbIBO/bI.

BO—I’IepBI)IX, O60CHOBaHa TUIIN3aLuA TEeXHOJIOTUM U C UCIIO/Ib30BaHVEM TaKCOHOMMYECKOTO
METOda BbIIEC/TICHDbI 3TaIlbl TEXHOJIOTMYECKON 9BOJIIOLINN HpOI/ISBOL[CTBeHHbIX CUCTEM II0 KpI/I-
TEPUIO VX aBTOMATM3ALMU. JTO IIO3BONIVJIO OLpPENe/IUTD IOsB/IeHMe LN(POBOII TEXHONTOIMN
U MeXaHM3M PacIpOCTpaHEHMs — OOBEKTBI, IIOJJIeXKAIlie OXBATy 9TON TexHonmorueir. OnHa-
KO COfiep)KaHMe TeXHOTOTMYeCKOro OOHOBJIEHUSI POCCUIICKOI MPOMBIIUIEHHOCTY COCTOUT He
TOJIBKO B 3aM€HE€ aHa/IOTOBbIX Ha I.H/I(i)pOBbIe TEXHOJIOTUN, HO B 3aM€HE LI€/I0T0 Ha60pa YCTa-
PeBILINUX IPOM3BOJCTBEHHBIX TEXHONIOTMII. B aTOM mporecce ocoboe 3HaueHMe pUoOOpeTaeT
KOMOMHaTOpHBII 3¢ PeKT, KOrfia M3BeCTHbIE TEXHOJIOTUY, IIPMMEHsIeMble OJTHOBPEMEHHO, IAI0T
HOBYIO TEXHOTIOTMYECKYIO I[€eIOYKY.

Bo-BTOpBIX, IpMMeHEHME IPETIOKEHHOV METOAVKI aHA/IN3a JMHAMUKY PacCIpOCTPaHEHNA
L[I/[(i)pOBbIX TEXHOJIOTUI B l'IpOMbII_H}IeHHOCTI/I IIO3BOJ/INJIO BBIABUTD XOpOH_IYIO 06CCHC‘ICHHOCTB
IPOM3BOJICTBA OCHOBHBIMM 3/IeMEHTaMM — HOCUTESIMY P POBOIT TeXHOMOT UM (KOMIIBIOTEPHI,
CeTH), HeIUIOXOJ YPOBEeHb NpYMEeHeHVs MHPOPMAIIOHHO-KOMMYHMKAL[MIOHHBIX TEXHOJIOTWIL,
T. €. IOJIOKUTE/IbHYI0 AVHAMMKY Pa3BUTUA MHPOPMALMOHHON MHPPACTPYKTYPH! IPOMBbILI-
JICHHOCTN.

ITpencTaBneHHble B CTaTbe aITOPUTM M METO/IMKA aHA/IM3a IIPOIlecca TeXHOIOTMYEeCKOTo 3a-
MemeHnA MOFYT COCTAaBUTDb HCPCHCKTI/IBHYIO I/IHCTPYMCHTaTIbHYIO OCHOBy oI OEHKM CIIOXK-
HBIX ACII€KTOB TEXHO/IOTMYE€CKOTIO paSBI/ITI/IH n TpaHC(l)OpMa]_U/II/I, KOTOpy}O MOJXHO OOIIO/ITHATD
pa3}'II/[‘IHbIMI/I MopgenAMI, MMEIII MU 06bI‘{HO )IOKaHI/ISOBaHHYIO O6)‘IaCTb HpI/IMeHeHI/IH.
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