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VIK: 001.18
A.B. Parymmnbiii, A A, [Ipoda
Cymcron F'ocyoapemeennoiit Yuueepcumem
IIYTh K HOBOI ITAPAJIMTME PA3BHUTHS: OCOBEHHOCTH IIEPEXO/IA K VI
TEXHOJOI'MYECKOMY YRJIAIY U ITOCTHHAYCTPUAJIBHOMY OBUHIECTBY

B cmamuve pacemampugdaiomen nepenekmuest nepexodda & VI mexuosiozudeckomy yiaoy i ROCHunoycrpuaibomy
odmecmey ¢ ziwbawHom niane. Packpsiedromca coomeemcmeyone NPpeonocslIKi Nepexooq, Xapakmepusie O
cezoOHANINe20 OHA KAK OCHOGS! HOEOI napaouzmsl pazeummsn. B kauecmge npumepa u Hpaxmumeckozo npuioyNceHis
AHWTLTUPYIONICS HOMEHWILATLHBIE 03MONCHOCHIL PEIEUTNIS IMEXHUMECKIX CUCHIEM, REPEOMIOUIX YHEPIUIO HCUOKOCHIIL

Kmouegsie ciwesa; 1T mexnonoauieckuil ykiad, ocoGennocmu nepexodd, nepeneKmuesl HacococmpoeHia

. O.B. Patymmmmii, A.O. [Ipoda
HIJIAX 10 HOBOI MAPATUTI'MUM PO3BUTKY: OCOBJIHMBOCTI NEPEXOIY 110 VI
TEXHOJOI'TYHOI'O YKJIALY TA HIOCTIHAY CTPIAJUIBHOI'O CYCIIIJIBCTBA

Y cmammi pozcadamomsca nepcnexkmucu nepexody oo VI mexuonozidnoco yrady i nocmindycmpiaivHozo
cycninbcmed ¢ zodawromy nani. Pozkpueatomoca ¢ioneeioHi nepedymogit nepexody, Xapaxmepui 0t cboz00HINIHBOZ0
OHA K OCHOGH HOGOT RApaduzmi pozeumiy. B axocmi npuxiiady i npakmutunoezo 3acmocyéaia aHaiyionsca nomeHuinni
MONCTTEOCH] POICHINKY MEXHINHUX CHCIEM, WO NEPeomiomb eHepeito plounrL.

Kmouogi cioea: 'l mexnonoziunudi ykiad, ocodmigocnii nepexody, Repenekmuisl HacocooyVoVeanta

A. Ratushnyi, A. Drofa
THE WAY TO THE NEW DEVELOPMENT PARADIGM: PECULIARITIES OF TRANSITION
TO THE VI WAVE OF INNOVATIONAND THE POST-INDUSTRIAL SOCIETY

The article examines the peculiarities for transition to the 'l wave of innovationand the post-industrial society in the
global plan. Authors disclosed the prerequisites for the transition, which are characteristic for today and constitute the basis
Jor a new development paradigm., Potential possibilities for the development of pump systems were analyzedas an example
and practical application.

Keywords: 1T wave of innovation, peculiarities of transition, prospects of the pump building

Berynnenne. Hauano XXI Bexka xapaktepusyeTcs II00anbHEIMM TPaHC(HOPMALHIMH, CYTBIO
KOTOpHIX gBIsieTcd (OPMUPOBAHME MOCTHHAYCTPHATLHOH (opMEl opraHmzaunu obmecTsa, rae B
pearibHOM CEKTOPE OSKOHOMHKH mNpeobnajaeT HWHTENNIeKTyanbHbii Tpya. Ilpu stom auaupyiomee
MONOKEHHe B STOM (OPMHUPYIOIIEMCS HOBOM MHPOYCTPOHCTBE 3aWMyT CTpaHel H 0OmecTsa,
nepemeamue k VI rexunomormaeckomy ykmagy [1.2].

XXI Bex uMeeT BCe TCHICHLUMHM CTarh BEKOM dejiobeka. MIMEHHO ¢ HHMM CBs3aHBI HOBBIC
BO3MOKHOCTH M TCPCMIEKTHBBL, HO H cambic Oompmme  puckw. [lpuHumnmanereiM - OTIHYHEM
MOCTHHAYCTPHATBHOTO OOMIECTBA ABISETCA TO, UTO IMTABHAS LEJb PA3BATHSA OOLIECTBA OMPELTICTCS KaK
MOBBIIIEHAE KAYECTBA JKM3HM THOJCH HAa OCHOBE TEXHONOTHHMECKOTO mporpecca M (yHIaAMEeHTaTbHOM
HaykH [3]. | maBeHCTBYIOIIMMH CTaHYT OTHOLICHUSI «CVOBEKT-NPUPOAHAS cpeia». YUToObl B MOIHOM
00BEME OCYIIECTBUTH TMEPEXOT K MOCTHHAYCTPHANBHOH (hopme opranmuzaumu obmiecTBa, HEOOXOAMMO
H3MEHHTB MHOTHE ero cBoiicTBa (coumanbHele, HH(OPMALHOHHBIC, HAy4YHBIC, O00pa30BaTeIbHEIC,
TCXHOJIOrHYCCKHE U JIp.), CO3JaTh HOBbIC 00LICCTBCHHBIC WHCTHUTYTHI, BBISIBHB MPH 3TOM H OTKA3aBIIHChH
ot otpaboranssx He3(GDEKTHBHBIX MOAENEH, TO €CTh B LEJIOM NEPEOPHEHTHPOBATE PA3BUTHE 00IIECTBA
1 raodanbHO Beero uyenosedecTsa [4]. [Tpy aToM, K HMEHHO TakOH XapakTEepPHCTHKE JaHHOIo mepexoza
HMEIOTCS BEChMA CYIICCTBEHHBIC MPEATOCEIIKH.

IMoctanoBka npobaembl. Ham yup B uenoM v Hamre 00IIECTBO B YACTHOCTH OKA3aaiCh B TOYKE
Oudyprau, TO €CTh B TAKOH TOUKE, B MHOO0H OKPECTHOCTH KOTOPOI BCE BO3MOSKHBIE COBOKYITHOCTH
KAUECTBECHHBIX CBOMCTB 00BbeKTa OVAYT CVINECTBEHHO OTaHUaThea Apyr oT apyra [5]. Manunas xareropus
MOHMMAETCS KaK OMPEACAEHHBIH MOMEHT BBIOOpA, KOrAa MPEAbAYINAsS TPACKTOPHS Pa3BUTHA TOM HIH
MHOI CHCTEMBI CTAHOBHTCS HEYCTOHYMBOH W TOSBIAIOTCA HOBBIC BAPHAHTHI PA3BUTHA, a C HUMH H
BO3MOKHOCTBR BBIOOpA myTH B Oyaywee [6]. D70 OTHOCHTCS M K PA3BHTHI) MHOTHX TEXHHYECKHX CHCTEM,
B TOM YHCIE U NMEpeJar0iX 3HEPTUE0 KUAKOCTH.

OTMmeTuM Takke, 4YTO B TOYKAaX Oudypkaumu (IyKTyanHH — XaOTHYCCKHE TPOLICCCHl HA
MHKPOYPOBHE MPHOOPETAIOT MAKPOCKOMMYECKYI0 BETHYHHY. TO €CTh CTAHOBATCA OINYTUMBIMH H
MpHOOPETAOT 3HAYMMOCTE HA MAaKpPOypoBHE. Ha ypoBHe cuctemsl. [lpm atom daykryaumun, BHOCH
CYIICCTBCHHBIH 3JIEMEHT HEOIPEACS/ICHHOCTH, JCTEPMHHHPYIOT BbIOOP OAHOrO  ONPEIEICHHOIO
HANPaBICHHA JBOMIOUHH M3 MHOMKCCTBA BO3MOKHBIX. [loaTOMy A7i YCTHEIIHOTO PEIICHHS CTOAMICH B

© A.B. Pamywnotit, A.A. Hpocpa
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LIE/IOM TIEpe] HAmMM 00LIECTBOM BakHEHINIE!H npodaems! BEIOOpa OyayLIEro BEKTOpa pa3BHTHS BCEX €ro
ccl)ep_. B TOM YHCIIC CBA3AHHBEIX C lTpOH3B0,I[CTBOM pﬂ.ZSJ'IPl'LIHbIX TEXHHYCCKHX CHCTCM. H€06X0,£[HMO }';[eJ'IHTb
0c000¢ BHUMAHHE HCCACIOBAHUIO COOTBCTCTBYEOIUIMX MPOIICCCOB HA MHKPOYPOBHC C MPHBICYCHHCM B
KOMIIICKCC MCTOJOB CCTCCTBCHHBIX HAVK B PAMKAX MC/KIHCUHHATUTMHAPDHOTO, CHHCPr¢THYCCKOro noaxoaa,
CBSI3aHHbI ¢ CHCTCMHOM CaMOOPTaHM3aMEd M POCTOM YIOPSIAOUYECHHOCTH CTPYKTYPBI cHCTeM [7].

Taxkum oOpa3oMm, HA CErOAHAINHWI AEHB BHIXOAAT HA TEPBBEI MJAH akTyamsHas mpodiema
nenernosnaranus 1 BeIGopa OyAVIIEro BEKTOpa pa3BuTHs (MAPAIUrMel) Pa3THUYHEIX CHCTEM, TAK KaK B
OKPECTHOCTH TOUKH OMpYPKALMH HET BO3MOYKHOCTH OTI0XKHTE eé pemeHune. OTMETHM, YTO HEBHUMAaHNE
K BOMPOCAM, CBAZAHHBIM C OCOOCHHOCTsAMH nepexoja Kk VI TexHomormdeckoMy VKIaay H
NOCTHHAYCTPHAJIBHOMY OOIIECTBY. M COOTBETCTBYIOLIGE HEH30EIKHOE OTCYTCTBHE IOHHMAHHS
NPHHUMIIOB PAa3BUTHA PA3IAYHBIX CHCTCM (OOIMICCTBCHHBIX, TEXHHYUCCKUX M T. A.) B OYAYIIEM € yUCTOM
OMypKaMOHHOTO XapakTepa AaHHOTO MEPeX0oJa MOKET NPHBECTH K  MNPETBOPECHHID B JKHM3Hb
COBCPUICHHO HEOKHIAHHBIX CIICHAPHEB WX pasBUTHS (MIA  perpecca). BIIOTH A0 aGCOMHOTHO
JecTpyKTHBHBIX. HO mnpW 3TOM OTMETHM, 4TO B OKPECTHOCTH TOYKH Oudypkanum mossisercs
MPEBATMPYIOIIEE KOTHYECTBO BO3MOIKHOCTEH MMCHHO A/ AATBHEHIIETO Mporpecca.

Henun u 3agaum uccnegoBanus. Llems mccnenoBaHHga MOXHO COpMYyITHPOBATH CIEAYEOIIHM
06})3301\4: HAMETHTE XAPAKTEPHBIE YEPTHL HOBOﬁ TGX_HOJ'IOI'H'-IECKOﬁ napagurmbel pas’BHTHA OGMECTBZI B
cepeanne XXI Bexa.

3anaun mccie10BaHMS:

- pacKpbiTh OCOOCHHOCTH TIEPEX0Ja YE/IOBEYCCKOro OOIISCTBA K HOBOMY TEXHOIOTHUECKOMY
VKIaay M HOCTHHAYCTPHAIbHOMY 00LIECTBY,

- C YYCTOM JAaHHBIX OCODCHHOCTEH NPOAHAIM3HPOBATH BO3MOKHOCTH PA3ZBHUTHSI TEXHHYESCKHX
CHCTEM, rlepe;.[ammﬂx BHepl"PIIO HKHUIKOCTH.

Meropnosioruss  HccaenoBaHus, B KayecTBE  METOJOMOTHMH  JAHHONO  HCCIICJAO0BAHHS

MCMONB30BANHCE OOIICHAYMHBIC MCETOABI — TCHCTHMCCKHH, THNOTCTHKO-ACAYKTHBHBIH, WHIVKIIHH,
aHaIOr i, Hay4Has HHTEprpeTanus [8].
MN3no:xxenue OCHOBHOIO MaTepHaJa. Ocobennoctn nepexoaa odwecTBa K

nocTuHaycrpuanbHoi 3noxe. C 70-80-x rogos XX Beka H 10 CErOAHAIIHErO [OHS SKOHOMHKY,
TMPOMBILIIEHHOCTh, TEXHOIOTHH ompejenser V TexHomormdeckuil vknaa (TY), OcHOBOH KOTOpPOTO
gBrseTcd  MuKposnekTponmka. Cpeam mepegoBeIX  oTpacneii  maHHOoro Y —  3MeKTpOHHAS
HNPOMBIIIIEHHOCTD, TEACKOMMYHHUKALIMK, BhMUCaUTeIbHasA TexHuka, [lpu srom npubmmsurensno ¢ 2010
roJa B MHPE HACT HHTCHCHBHOS CTaHOBIeHHEe VI TEXHOTOTHYECKOTO yKIaga — 3MOXH TOBCEMECTHOTO
PA3BHTHA M HCHO/Ib30BAHUA HAHOTCXHO/IOIHH, TCJIHO- U SIACPHOI (TepMOAACpHOI) 3HepreTHKH (puc. 1)
[9]. Mepexon or V k VI TY, kak w BCe MpeapiAymIkE MEPEXO/bl, CBA3AHBI, KAK BHIMM, CO CMCHOM
rIaBHOro 3HeproHocurens 3moxu. CaeayeT MMETh BBHAY. HTO TPAAYLUMH TEXHOJIOMMYECKMH YKL
OPHEHTHPOBAH HE CTONBKO HA TEXHOJOTHYECKHH POCT, CKOMBKO HA MOBBIOICHHE KAa4YeCTBA JKHU3HU
obmectra B 1neaom. Ero ocHoBy 6vayT coctaBnaTh (GVHIAMEHTANBHAS HAVKA, MEKIUCHMIMIHHAPHBIC
HaY4HBIE MOX0bl, B YACTHOCTH TEOPHS CaMOOpraHi3anuu — cuaepreTukal 10].

>

Nepuwna wrposoro
PACAPOCTRAMHGHKE
Koueu gratu:
1770 1830 1880 1930 1970 2010 BuiCTporo pocTa

I Mrayc P T Wegop P e

Puc. 1.Iepuodusaqus mexnonocu4eckux yKiaoos

OTtMmeTHM, 49TO OOOCHOBAaHHEC HEW3OCKHOCTH TCPEX0Ja K HOBOMY COCTOSHHIO oOOmecTsa u
COOTBETCTBYIOLIEMY TEXHOIOTHUECKOMY VEnaay 0110 chopMyIHpOBaHO eme B camoM Hauane XXI Bexa.
Tax A. JI. TlanoB, wuccreays niaHeTapHyio cucremy [11], Bkmiouatomyvio B cebs OHochepy W
YENOBEUECKYIO LMBUIN3ALMIO, B TPOLECCE €& HCTOPHHMECKOro Pa3sBUTHA, MPEACTABIMIOIIVIO CODOi
MOCIEAOBATRIBPHOCTE OTHOCHUTETBHO CTAOMIBHBIX 3MOX (OHOMOTHUSCKHX M COUMATBHBIX 3BOMIOLHI) H
pazaensomux HX  pesomouuii  (Touek Oudypkaumum), noguepkueacT ¢ BEKTOPHBIA Xapakrep.
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Orveuaercs BaxxHAS OCODCHHOCTD, 3AK/TIQUAOIIASCSH B TOM, 4TO IBOJIOLMA MPOHUCXOJUT B HANPABICHHUH
YCIOKHCHHsI ~ CTPYKTYPBI M yAaneHHs T100a’mbHOH MIaHETAPHOH CHCTEMBI OT  COCTOSTHHS
TEPMOIHHAMHYECKOTO paBHOBecH: [12].

Tax maspiBacMbIC PEBOMIOLMM — 3TO MEPEBOPOT B PA3BHTHH TUTAHCTAPHONH CHCTEMBI B PE3YIbTAaTE
paspellcHUs KpU3uca 3BOJIOLUMOHHOIO IPOLECCA, BBIACICHHBIE B PE3Y/IbTATE 3KCHCPTHON OLEHKH
creuranucToB  pasauunoro mpoduas. Jlanueie  pesonoumu (0T BO3HHKHOBEHHS — a3pOOHOM
OVKAPUOTHYEKOH (DayHbl, «KeMOPHICKOro B3pHIBA» W HAYaIa AHTPONOrEHAa A0 NPOMBILIIEHHBIX H
HH(QOPMALMOHHBIX PEBOMIOLMH HOBOTO BPEMEHH M  COBPEMEHHOCTH) OOpazyloT CXOIALIYVIOCH
MOCIIE10BATEILHOCTE TOUEK, 00/1a1aI0IIHX CBOHCTBOM aBTOMOIEILHOCTH,

Mexanusm njaaHeTapHeIX peBOTIOLHE 001a1aeT 0COOCHHOCTDIO HCIIOIL30BAHMA TaK HA3LIBAEMOTO
noTeHUMATa M30BITOYHOrO BHYTpeHHETO pasHooOpasms. Ilox 2710#i kateropmeil moapasymeBacTCs, 9TO
HCKOTOPBIC CTPYKTYPBI, BO3HMKAMOIINC HA MPeAbLAYLICH (ase pasBUTHS NIAHCTAPHOH CHCTEMbL, HO HE
Wrpalomue B HEH CYWMICCTBCHHOH pOMHM, MOCAE PEBOMIOLMH  CTAHOBATCA — CYLICCTBCHHBIMH
cuctemoobpasyromnmiu akropavu. B pesynpraTe mogo0HOro «ecTECTBEHHOTO 0TOOpPAa» pa3BUBAKOTCA
MMEHHO Te (OpMBI, KOTOPHIE OMPEACISIOT CICAVIOIIMHA 3Tan pa3BuTHA. TO €CcTh PEeBOMIOLMS B TAaKOM
KOHTEKCTE MOHHMACTCS KaK CYLIECTBEHHAS MEPECTPOHKA NIAHETAPHOM CHCTEMBL, A HE IOSBICHUE HOBOM
Gopmbl. Mcxoas u3 3TOro, MOMKHO TOBOPHTH 00 ONPENSIEHHOM BHYTPEHHEM €IMHCTBE PEBO/IIOLINIL
MJIAHETAPHOTO HMKIA H PACCMOTPEHHBIX BBHIIIEC CMEH TEXHOMOrHUeckHx ykaaaos. [locaeanne B nanHOM
Cllyuac MPEACTABIIOTCA KaK HEKHE (IOJ3NOXH» IOCASAHMX 3TANOB IUTAHETAPHOTO LHKIA, TAS
MPEBAMPYIOLIYIO POIb MIPACT COLMANbHAs pesosonus. Takum oOpasom. eme pas ybexaaemcs B TOM.
YTO MMEHHO CEro/Hs OCODEHHO aKTYaJeH MOMCK HOBBIX BO3MOKHOCTEH M NPUHLIMIOB PA3BUTHS TEX HIH
HHBIX TTI00ATEHBIX M JTOKATBHBIX CHCTEM, MOMCKA (HE3AMEUCHHOTO» CPeaH YiK¢ MMEFOLIUXCS TOXO0I0B,
HACH, TEXHOIOTHI U KOHCTPYKLIHH.

Caenyer OTMETHTH, YTO UIATEIBHOCTH PACCMATPHBACMBIX HCTOPHYECKHX OJIOX IOCTOSIHHO
coKpamaeTcs — nposBsieTes MPGEKT YCKOPEeHHA HCTOPIMECKOro BpeMeHH. To ecTh, MeM BBITIC YPOBCHB
OpraHH3allMy IITAHETAPHOH CHCTEMbI, TéM OBICTpEE OHA 3BOMIOLHOHMPYET M. COOTBETCTBEHHO, BCE
MEHbIIE BPEMEHHM TPEOYETCs 10 HACTYIIICHHUs CICAYIOLIEro Kpusuca U cieayoumei pesomouuu. bonee
TOrO, JUIHTEIBHOCTE MCTOPMYECKHX OSMOX COKPALIAETCH 3aKOHOMEPHBIM 00pa3oM — B OJHHAKOBOI
nponopuuu. B 3ToM 1 BhIpakaeTCs CBOMCTBO aBTOMOIE TbHOCTH.

Ilpu »ToM wmaeanpHas ABTOMOJCTBHAS TOCISIOBATETBHOCTh B JAHHOM CTyuYae BRIPAKACTCS
ypaBHEHHEM

T
E,=1%——,

a?‘l

rac o > | — koaddHuIHEHT YCKOPEHNHE HCTOPHYECKOrO BPEMEHH, TOKA3BIBAIOLIN, BO CKOTBKO pa3
Kaz1as nocieyrowas roodanbHas MiaHeTapHast 3M0Xa KOpoUe Mpe bl Iy el

T — AMUTEIbHOCTb ONHCBIBACMOTO HPOMEKYTKA BPEMEHH,

N — HOMEP PEBOMIOLIHH;

s HEKOTOPBII MOMEHT BPEMEHN (TOUKA), HA3BAHHBIN CUHTYIIPHOCTHEO | 13].

CyTe TOYKM CHHIVISIDHOCTU 3aKIIOYAETCS B TOM, 4YTO CXOASINASCH ABTOMOJCIbHAsS
MOC/EA0BATEBLHOCTD £, MPH N — %0 HEOTPAHMYEHHO MPUOTHKACTCH K TOUKE . HHKOT/IA €6 HE Mepexos.
OTHOCHTENBHO TITAHETAPHOH CHCTEMBI ATO 3HAYMT, YTO ¢ MPHBBIYHAS SBOMIOLMA JAKE B HECKOTOPOH
OKPECTHOCTH TOYKH CHHI'YJIIPHOCTU HE CMOJKET IPOJOJIKATBCH, TAK KaK PEBOIOLUHM B UTOrE JOJDKHBI
ObL1M Obl CMEHATH JAPYT APYra YEPE3 HCUC3AIOLIE KOPOTKHE OTPE3KH BPEMEHH,

OcoOeHHO BaKHO OTMETHTB, YTO PACCYMTAHHBIH MYTEM COOTBETCTBYIOIIETO MOACITMPOBAHMS,
OJKMIAEMBIH TPEAen paccMaTpUBAEMON MOCIE0BATETBHOCTH — CHHTYISPHOCT — npuxoantcs Ha 2015
TOJ C MOTPEIHOCThIO TPUOIu3uTEnbHO B |5 neT. JlanHbIf pe3ynsTaT B LEIOM HAXOAHMT MOATBEPIKICHHE
H Cpean Apyrux uccienosareneii [ 14].

ITpu 3TOM KOHCTATHPYEM. UTO XapakTep IBOTIOUNA U PA3BUTHA BCCH MIAHCTAPHOI CHCTCMBI TIPH
IMEPEX0/IE YEPE3 TOUKY CUHIYIAPHOCTH HEM30EKHO JOMKEH KOPEHHBIM 00pa3om m3meHuTscs. QueBugHa
HeoOXoauMOcTh BeIOOpa HOBOM napagurmbl OBITHMS YEIOBEUECTBA — TPACKTOPHHM pPas3BUTHI B
MOCTCHHIYJPHYIO 2noxy. JlaHHeli Te3uc. Kak BHAHM, ONPEIEIsieT caMmy CHHIYJBIPHOCTh, Kak
YIOMSHYTVIO BBIIIE TOUKY Oudyprammm co BceMH mpHCyuMn e ocobernocTsamm. Mexoas u3 3toro,
MOJKHO CHETaTk BBIBOA O TOM, HWTO TMOCTCHHTYISApPHAs 3moxa (axkruaeckn OyaeT COOTBETCTBOBATH
NPUHLMINAIEHO HOBOI MOCTHHIYCTPHAALHOH (Gopme opranusanuu obmecrea u VI TexHomoruyeckomy
YKIagy €O BCEMH BBILICH3TOKECHHBIMH X 0COOCHHOCTAMH, CTAHOBICHHE KOTOPBIX MpH (GOpMYyTHPOBKE
LCTOCTHOW TIAPaANTMbl Pa3sBUTHA, K TOMY JKC. MO HEKOTOPBIM BBILICYKA3aHHBIM OCOOCHHOCTIM MOMKHO
4JACTHYHO COIOCTaBHMTL ¢ Hooc(eporenesom, onncanHeiM B. M. Bepnaackum [15].
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Taxkum oOpa3zoM, MOKHO FOBOPHTH O TOM, YTO HALIE OOINECTBO MNOAOUIIO K JEHCTBUTEIBLHO
MEPETOMHOMY MOMEHTY CBOCH HCTOPHH, HAXOAACH B OKPECTHOCTH TOUKH CHHTYTAPHOCTH-Ondypraimu B
KOTOPO#i COBIAIN CMCHBI OCHOBOIOJIATAOIINX 3aKOHOMCPHOCTCH Pa3BHTHS BCCX €ro cdep.

OcoOpiii MHTEPEC TNPEACTABIACT COBMAACHNC H3JO0KCHHBIX BBILIC TE3UCOB C PE3YIbTATAMH
HCC/ICAOBAHMUS WCTOPHKOB, BLIMOJIHEHHOTQ MNYTEM MareMaTHyeckoro moacamuposanus [16]. Tak.
0Ka3blBAETCS, YTO Hame OOIIECTBO JKUBET MO LIMKIAYECKMM 3aKOHAM. KOTOPBIE MPEACTABISIOT cOOOi
144-netTHue GonblNME LMKIIbI, KOTOPBIE AEISTCS HA YETBIPE 36-T€THUE MOJLMKIBI, KOTOpPBIE, B CBOIO
ouepeb, COCTOAT U3 Tpex |2-meTHHX NepHOoI0B.

Iocnennuii, Hpiae aelicTeviomuii 144-netnnii nukn, Havancs B 1881 roay, koraa nawe obmecTso
B MOMHOM O00BEME HAYQI0 MEPEeXOAMTh B OIOXY MHAVCTpHanbHOH peBomounH. [lannas aata
YAUBHTCIBHO TOYHO COTIACYCTCA C MEPHOAMALMCH TCXHOMOTHYCCKHMX yKIanos (puc. 1), rac ma 1880 r.
NPHNAAAET 3aPOAKIACHUE TPETHETO «IICKTPUUECKOro» yKIaaa. 3asepwaercs uukia B 2025 r., 4T0 Takke
XOpOIIO KOPPEIHPYET ¢ MPHBEACHHBIMH BBIIIEC JAHHBIMH O BPEMCHH HACTYIVICHHH CHHTYJLADHOCTH
MPUBBIYHON IBOMIOLNK TIAHETapHOH cuctembl (2015 r. + 15 ner). Brosb oOpamasich Kk nepHoan3aLnm
TEXHONOTHUECKHUX VKIAJ0B. BHAMM, UTO HBIHCIHMI Oonbwoit ucropuueckuii nmkn (1881-2025 r.)
BoOpan B cebsi mocneiHHME TPH YK/IaJa, a HAYano LIMPOKOro BHEAPEHMst TexHonoruil rpsaymero VI
vkiaaa npanagaer yxe Ha 2018 r., To ecth, (hakTHUECKH, B TOUKY CHHIYJIPHOCTH-On(ypKauuu. Mcexoas
M3 BCCTO BBIMIECKA3AHHOTO, HCBO3MOKHO HE KOHCTATHPOBATH YHHKAIBHOCTh TEKYIIETO MCTOPHYECKOTO
MOMEHTA M COOTBETCTBVIOLICH BEIHKON OTBETCTBSHHOCTH COBPEMEHHOIO YEJIOBECYCCTBA 3a Oyayumee u
IIpOrpece.

IMpu >TOoM OYEHb BAXKHO OTMETHThL. HYTO KakIbl HOBbIA OOMBIIOH HCTOpPHYCCKMIT LMK
3HAMEHYETCS TIOSBICHUEM HEKOHW HOBOH BCEOOBEMIIONICH MAEH. HOBBIX TI00ATBHBIX TIPHHIMIIOB
pasBuTHA Bcex cHCTeM: OT obmiecTBa, ero HMH(POPMALMOHHOTO M TMPOMBIIIICHHOTO KOMITICKCOB 10
OTAENBHOrO HHANBHIA U KOHKPETHOTO K/IACCa TEXHHYCCKHX CHCTEM,

OcofenHocTH Pa3sBUTHA CHCTEM, IEPEJANLIHX YHEPrHI0 KUAKOCTH B MOCTHHAYCTPHAIBHYH
emoxy. PaccMOTpuM jpanee CHUCTEMBI, MEPEJAROINUE YHECPrHI0 KHIKOCTH WM Hacockl. Kak u3BecTHO,
HACOC — 3TO TEXHWYECKAs CHUCTEMa, OCYIICCTB/MOAN NPEOOpPa3oBaHUE SHEPrUM padoducro opraHa B
MEXAHWYECKYIO 110 CBOEH NMPHUPOJIE IHEPTHIO MOTOKA KUAKOCTH. [Tpu 9TOM BUA IHEPriy, npeodpasyemblii
B MEXAHMYECKYIO 3HEprurd padouero oprasa Hacoca (Hampumep, pabodero koieca) MOXKET OBITH
PA3AMYHBIM B 3aBHCHMOCTH OT BHAA MPHUBOJA, MPHEMIEMOTO A1 PAIMOHATEHOTO MCTIOMB30BAHMS B TeX
HJIH HHBIX YCIIOBHSAX.

Creayer obpatute ocoboe BHHMAHHE HA TOT GAKT, YTO NPUHLHMHATPHEIE KOHCTPYKIHK H Oa3uc
TCOpHH (OCHOBHOC YPABHCHMC [0NACTHBIX MawnH, chopmymuposannoe JI. Diinepom) camoro
PacrpoOCTPAHCHHOrO THIIA HACOCOB — AMHAMHYCCKHX —  (DOPMHPOBANIHCH €INEC NPH CaMBIX IEPBBIX
TEXHOIOrH4eckux yknaaax [17].

Taxum oOpa3oM. CeroaHsa NpocMaTpUBASTCs akTyanbHAs MpodnemMa, UMEHoas HampaBICHHOCTh B
Oyaymee. OHA 3aKTI0YACTCS TIOMCKE KOMTIIEKCHOTO OTBETA HA TPHHIMIHAIBHAINA BOMPOC O TOM, OyaeT
11 noTpeDHOCTE B HACOCAX TPAAMIMOHHOM KOHCTPYKHMH npH VI H mocheayromux TeXHOTOTHUECKHX
VKIa4ax, CTOMT 1H YiKe cefiuac HMCKaTh NPHHLUMIHAIBHO HOBBIC TOJAXOABI COOOINCHHS SHEPTHH
xkuakoctu? Ilo Hamemy MHEHHIO. 3a7Or YCMEITHONO PAa3BHTHA M 3aKIIOYACTCS B TIOHCKE HOBBIX
TEXHUYCCKUX PELICHHUH, YYHTBIBAKOIMMX OOBCKTUBHBIC TEHACHIMH M OcobeHHOCTH mepexoza k VI
TEXHOJOrHIECKOMY YKIaay.

B 1aHHOM KOHTEKCTE MPOCMATPHBACTCA CBOCOOPA3HAL AMATCKTHKA MEPCTICKTHB PA3BHTHS HACOCOB
kak Texamueckux cuctem. C oxmO# cTOpoHBL, B 0003pHMMOM OyIyIIEM. MOIIHOE 3HEPTETHUECKOE
HACOCHOE O00OpyIOBaHME, pabOTAKONIME HA MPHHIMNAX, CHOPMYIMPOBAHHBIX EIIE JHTICPOM,
Hesamennmo. € gpyroii — wmaeonmormst  mepexoga k- VI TexHomormdeckoMy  yKaagy M|
MOCTHHAYCTPHATBHOMY O0mecTBy TpeOyeT NOHWCKOB MNPHHIHMMAAILHO HOBBIX CMOCOOOB mepenatH
SHCPrHM SKHIKOCTH (IIPHYCM, HA MHKPOYPOBHE). DTO CBS3aHO, IIPEXKJAC BCEro, C OrPaHHYCHHOCTHIO
3arMacoB  TPAAMUMOHHBIX  HEBO300HOBIsiemblXx  ucTOuHMKOB 3ueprum  (HWU3), xoropeix, mo
ONTHMHMCTHYECKUM NPOrHO3aM, XBATHUT B cpeadem auub 10 koHua XX seka. Mmenno HHS seicTynator
cei¥ac TAaBHBIM SHEPTOPECYPCOM TS MPUBOAOB HACOCOB. [IpH 3TOM UeT0BEYECTBO MPOCTO BRIHYXKICHO
Ovaer B ckopom Oyavuiem Bce OONMbINE MEPEXOAWTh K MCHOJb30BAHHIO BO300HOBISIEMBIX HCTOYHHKOB
sueprun  (BUD) wu, coOTBETCTBEHHO, TrapMOHM3HMPOBATE CBOHM DHEPro3arpatel ¢ JOCTYIHBIM K
NOTPeONCHMI0 KOMHYSCTBOM JAAHHBIX 3HepreTHyecknx pecypeor [I18]. Hawamo sroro mepexoza u
HanpasACHHOCTH HA BeE Gonbuiee ocsoeHne B (npexae seero sneprun CosHia), Mo CyTH, H ABIACTCH
0HO# 13 OCHOB nepexoaa kK VI TexHonormaeckoMy yKIaay U NOCTHHAY CTPHAIBHOMY 001ecTBY. B cBaszn
€ 3TUM YK€ CETOAHS MOKHO MPEANOJOMAKHTE IPAAYIIVIO B OTJAICHHOM MOKa OyayleM KapAHHAIBHYIO U
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Hem30exxHYI0O TpaHcopmamuio BeeX cpep OBITHS UEJIOBCUSCKOro O0OMECTBA W MPEKIE BCEro
MPOMBILIJICHHOCTH. DTy TpaHcOPMALMIO MOKHO  XapakTepH30BaTh MACCOBBIM  OTKA30M  OT
HCIIONIb30BAHHS TCXHHUYCCKUX CUCTEM, paboTarompx Ha NpHHIUNAx, c(hOpMYITHPOBAHHBIX B IIPEABLIVIIHX
TEXHOTOTHIECKHX YKAagax ¥ Tak uan uHave norpedmroumax HHUD. Ha mam B3rmsia, ocozHanne 1aHHOTO
(axta TpeOyeT OT HAC yKE CEroAHS CME/IbIX KOMIUIEKCHBIX MEKAMCLMILUTHHAPHBIX TMOHCKOB HOBBIX
KOHUENMUMH U MPHHLMTIOB PaboTHI /1A TEXHWYECKUX cucTem Oyayiero. OcoOeHHO 3TO KacaeTcsl CHCTEM,
NO3BOMMIOLINX TPAHCIOPTHPOBATh KHAKOCTH U B MEPBVIO 04EPEab BOJAY KAK BAKHEHNIIEr0 *H3IHEHHOTO
pecypca yenoBeka. OTMETHM, UTO B MOZOOHBIX CHCTEMAX YETOBEK HY)KIAETCS H OyaeT HY)KIaThCcs BCeraa
H BIOJY.

Ilpu 5TOM, KOHEYHO, HEBO3MOKHO, XOTA OBl KpaTko, HE 0OparuTh BHHMAHHEM HA OCHOBHYIO
npobaeMy. CACPKHBAIOMIYIO HA CCTOAHSLIHMHA ACHP PAa3BUTHC H BHCAPCHHC CHCTCM. TaK HIH HHAYC
ucnone3yiomux BUD. B otanune 0T HEBO30OHOBIAEMBIX, J@HHBIC MCTOYHHUKH HMEKOT CYLICCTBECHHO
(MHOrJA HA TOPAAKH) MEHBIIYIQ TJIOTHOCTH MOTOKA MOTEHIMA/IbHO BEICBOOOMKIAEMOM U3 HHUX TONE3HOM
sneprun [19]. To ects, anvepruro BD HeoOxoamMmo mepes WCNONb30BAHHEM KOHUEHTPHPOBATE (M,
COOTBETCTBCHHO, aKKYMYIMPOBATE), HTO, ECTECTBEHHO CBS3aHO C JOMOJHUTENBHBIMH (MOPOH
3HAUHUTEIbHBIMH) TEXHHUYECKUMH TpyaHOCTsMH. OpHako., eme pa3 mogdepkHEM, 9TO OOBLEKTHBHAS
peaabHOCTL OBITHS YEI0BEUECTBA HA IUIAHETE 3eMUIL HE OCTAB/ISET HAM HHOIO IYTH, KAK B LIEIOM MOHCK
TIPHHUMIOHATEHO HOBBIX MOAXOA0B K OPTaHM3alMH JKM3HEHHOTO MLMKIA TeX HIH HMHBIX BHOOB
TEXHHYCCKUX CHCTEM.

Hcxoas U3 odepueHHOH BbIE AUMATEKTHKH MEPCHSKTHB HACOCHOTO O0OpYJOoBaHH, Janece OyayT
HAMEUEHBI HMIEM 78 BO3MOYKHOH peanu3aliy, MpeXkKIAe BCEro. Ha «ONWKHIOIO»  MEPCHEKTHBY —
TPUMEHEHUS] MPUHLIWIOB B LEA0M CBS3AHHBIX CO CHIDKEHHEM YACTbHOH OBICTPOXOAHOCTH, TO €CTh
croco00B, cnOCOOHBIX HMHTEHCHOHUIMPOBATE TEPeady JHEPrHM OT COOTBETCTBYIOMICH TEXHHYECKOH
CHCTEMBI K JKHUJIKOCTH,

Peanmsanma  «mampHEH» TICPCHCKTHBBL CBA3aHA, MO HAMICMY MHCHHIO, TPEKIC BCETO C
HCCIIEI0BAHNEM BO3MOKHOCTCH peanu3alMy MepeJadu SHEPrHH ;KUAKOCTH HAa MUKpoyposHE. Ilpn 3ToM
NOJTHOLICHHOE MOHHMAHHME NOTCHLHMAIA ((JAaJbHCI» nepcrnekTuBbl TpedyeT riiyDOKO M BCECTOPOHHEIO
W3YVYEHUS MHKDOCTPYKTYPBI CaMOH mepexkayHBacMON JKHIKOCTH, MPEXKIE BCEro, BOIBIL, a TaKke
TIEPCTEKTHB HEMOCPEICTBEHHOTO B3anMonpeoOpa3oBanus pa3nudHbBIX BHI0B 3Hepriu [20]. aTo sBaseTcs
3anaue A8 AaTbHEHIIero ucciaeJ0BaHus B PAMKAX JAHHON TEMATHKH.

B pamkax uccnenosaHust «ONyKHEH» MEPCICKTHBEL OTMETHM OJHY H3 OCHOBHBIX CEIOJHALIHHX
MposAEM MPOMBIIIICHHOCTH — DOMTBIIYIO YHEPrOEMKOCTh IKCILTYATALHHA HACOCHOTO 000pyaoBanusa. Tak B
PasIHYHBIX OTPAC/sIX Hacockl noTpedsiroT 25-60% ot Beel 3aTpaunsacmoii suepruu [21,22], Ipu sTom
NOYTH ¥ IHEPro3aTpar MPUXOIHTCS Ha JMHAMu4eckue Hacocsl. B csszm ¢ atum Esponapnamest enie B
2005 roay npuusn «JlHpekTUBY Mo onpeaeneHuo TpeOOBaHMM, NPEABIBIAECMBIX K NMPOSKTHPOBAHHIO
M3IEIAHA, NOTPEOIMFOMIX IHEPTHIOY, TIPEIYCMATPHBAKIIYI) COKPAIICHUS 0011ero NoTpedIeH!S YHEPTHH
B Erpone k 2020 roay Ha 20%, a Ha sHepronoTpebraeHns HacocHoTo 0bopyoRanmst — Ha 40 % [23.24]. B
KOHTEKCTe nepexona k VI TexHonormueckoMy VKIaay BBIIOTHEHHE TaHHOH «/lUpexTHBEHI...» BHIUTCA
KaK 3aKOHOMEPHBIH M. C€aMoOe TIaBHOE., HeH30elKHBIH 3Talm TapMOHH3ALWH SHEPronoTpedieHwHs.
MPeANoNaralomuii, HCX0A H3 HAMEUYESHHBIX HH(P., CYNIECTBEHHOS H3MEHEHHE MOAXO0/I0B B COBPEMEHHOM
MPOMBIIIIEHHOCTH 1 HACOCOCTPOSHHUH B YaCTHOCTH.

Creayer OTMETHTB, YTO A0 CHX MOP PaccMaTPUBas JAHHYFO SHEPreTHHECKYIO mpoOaeMy Ha Tpex
HEPapXHUCCKHX YPOBHAX, «HACOCH, «HACOCHBIM arperat» H «HACOCHBIM arperar B COCTABE CHCTEMBI
(ceTn)», COBEPIICHHO HE YACIACTCA BHUMAHHE BO3MOKHOCTH MIPUMEHECHHS PA3TUYHBIX PHBOIOB HACOCA,
OTIUYHOrO OT JaekTpoisurarens [25]. Vike pannbiil (akT sBIsETCS SABHBIM I[POTHBOPEYHEM
OTHOCHTETBHO KOHLECMIHMH MEepexoaa K MoCTHHAyCcTpuambHOMy obmectBy. Takum obpasom, pacurupss
ompeaenéHabpM 0OpazoM pamkH «JIHPEKTHBEI ... », HECOOXOAUMO TOBOPHTH HE TOIBKO M JAXE, BOZMOIKHO,
HE CTOJIBKO O BOINPOCE CHIZKCHMS M ONTHMH3aLHH NOTPeOICHHS SHEPIHU HACOCHBIM 000PYI0BAHHEM, a O
noBeineHAN 3(G@EKTHBHOCTH BCCH cHCTEMBI (LENMOYKH) mnpeoOpasoBaHWs W MEpeJadl JHECPIHH OT
NEPBUYHOIO MCTOYHUKA 3HEPruM K skuakoct. [Ipu 31OoM 0co0oe BHMMAHHWE, ECTECTBEHHO. CIAEAYET
o0parmare Ha BO3MOKHOCTH TIPAMOTO NpeoOpasoBaHMI PA3THYHBIX BHIOB SHEPTHU APYT B APYTA.

B obimem BHAEe YMEHBIICHUE SHEPrONOTPEOICHuS! OTASIBHO B3ATOTO HACOCA NMPH OOECHEUCHHH UM
3aJaHHBIX MAPAMETPOB HAmopa M pacxoja gocturaercs 3a cucét noseimenus ero KIIJ, Muorometnmii
OTIBIT HCCICA0BAHMIL, Pa3paboTOK H MPOH3BOACTBA HACOCOB BEIYIIAMH KOMIAHMSAMH MHPA 00ecmeunBaeT
CEroAHsA JOCTATOYHO BLICOKHE 3HAYEHHA STOr0 NOKA3aTeId B ONTHMAILHOM PEKHME B 3aBHCHMOCTH OT
vaermeHOH OpicTpoxomHocTH. Ilo3ToMy OHMIATP KAKHX-TO CYNICCTBCHHBIX TPOPBIBOB H, CIICJOBATCIBHO,
CHIDKCHHA 3HepromoTpebnenus, He npuxoaurca. OpueHTHpoBOYHO, pesepsel  mosbimenma  KITJT
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LEHTPODEIKHEIX HACOCOB MOXKHO OLeHHMBATh B 2-3% I HACOCOB C yIeNBHOH OpicTpoxomHOCTEIO Ny = 300-
100, 3-5% — ana ng= 100-70 u va 5-10% gna n, = 60-30 [26, 27]. [puuém, kak nokassBacT aHamH3 banaHcos
SHCPIHH, PC3CPBBI MOBBIIUICHMA 061—".6['0 KH,[[ KpOROTCHA HE CTOJIBKO B YMCHBIICHHH HAPABIHYCCKHX IMOTCPE
(XOTS OHM, KOHEUHO, HMEIOTCS, OCOOCHHO IS BBICOKHX N ),CKOTBKO B O0BEMHEIX M MEXAHWYECKHX MOTEPSIX
(uTo ocobenno xapakrepHo awa ng = 60-30). Taxem obpazom, MOXHO TOBOPHMTE O TOM, HTO AATbHEIIIEe
CHCTEMHOC MCCIIGJ0BAHUC MyTeH MOBBILCHHA 3HEPro3(heKTHBHOCTH HLEHTPOOCHKHBIX HACOCOB HH3KOH H
CBEPXHH3KOH YACIBHOH OBICTPOXOIHOCTH TAKKE ABIACTCA aKTYATBHOH 3a1a4eH Ha «OITHKHIOIOY» TIEPCIICKTHRY
Pa3sBHTHA HACOCOCTPOCHHA B CICAYOMYVIO TEXHOTOTHYCCKVIO 3TIOXY.

B HEIOM, pacCcMaTpuBad ,.':[ﬂHH]:Ii:I BOMpPOC. OTMCTHM, YITO B HACTOAMIEC BPCMA BO MHOTHX OTpacax
MPOMBINVICHHOCTH ~ BOSHMKIA  TPOOICMA  MOBBINCHHS  YKOHOMHYHOCTH  LICHTPOOCKHBIX — HACOCOB,
006CCIICUMBAIONIIX POCT HAMIOPHOCTH MPH OTHOCHTCTBLHO HeOOMbmIX nogakax [28]. Pemenue noaobubix samay
BO MHOTOM CICAYCT MCKATh B VBCIMMCHHM HMHTCHCHBHOCTH JHCPTOMCPCIauM B CHCTCMC «paboumii opraH
Hacoca — NEpPeKavmBacMan KHAKOCTh». Peanusaims MaHHOW MACH NPHBEAET K BO3MOKHOCTH INPHMEHEHHA
OJHOCTYIIEH1YAaTOIro ueHTpoﬁe}choro Hacoca BMECTO MHOIOCTYNICHYATOIO MM CYIUECTBCHHOIO COKpallCHMA
KOJIHYECTBA cn—’neﬂef»i MoCICaHET 0. Taxum 06[)3301\'1, B paMKax «OmmKHEE NEPCHEKTHBBI AKTYaJIbHBIM TAKHKE
ABJISACTCS BOMPOC MOMCKA TAKMX CNOCOO0B MOACPHH3ALMN FEOMETPHUCCKUX MAPAMETPOB JIONACTHOM PELIETKY
LEHTPOOEKHOIH HACOCHOM CTYNEHH, KOTOpPbIC MPHUBEIH Obl K POCTY € HMHTErpajbHbIX XAPAKTCPUCTHK —
npexae seero nanopa v KITJ[ Ormersv Tarske, 4To Kpome 3TOro momyTHo OyJeT peliaTeCsi HE MEHEE
aKTyaTbHas 321244 CHIDKEHHA MAacco-radapuTHBIX MapaMeTPOB HACOCOB.

OTHOCHTEBHO MEPCMICKTHB LICHTPOOE/KHBIX HACOCOB HU3KMX Ny MOJKHO OTMETHTB, YTO MPHMEHEHHE 1A
PELICHUS BBHIMICYKA3aHHBIX 3a1a¥ HACOCOB TOPIIHCBOrO, BUHTOBOTO, BHXPEBOTO M T.I. MIH KAKOTO-HHOYIb
APYTOTO THTIOB NMHOO HE JKETAaTEIbHO M3 COODPAKESHHMIT SKOHOMHMHOCTH, THOO BOOOINE HEBO3ZMOKHO M3-3a
Ol'lpe,-‘_'leJ'IéHH]:IX 0coBeHHOCTEHH. KIJOME TOTO l:l6]].I(3Irf3B(3l3'T'I-l01 YTO JIOMacTHBIC HACOCHI 06]'1.‘:1:[&[0T psaaoM
MpeUMyIIecTB  (Macco-rabapHTHBIMM,  SKCIUTVATALMOHHBIMM,  HAJCKHOCTHBIMHM) 1O  CPaBHEHUIO C
rpaHA4almmMM ¢ HUMH 110 obnmacTu MPHUMEHEHHSI HACOCAMH OPYTHX THITOB.

B mpaktuke Hacoco-, aBua-, KOpabneCTpOSHMs] H3BECTHBI OCEBBIC ArPEraTel C TaK HAIBIBACMOL
KOHTPPOTOPHOM MOMACTHOH pemeTkoi. [log KOHTPPOTOPHOCTEI0 TOHMMAIOT TPHHLMIT KOMIIOHOBKH
JMHAMHYCCKOH JIOMACTHOH MAIIMHBI, COTTACHO KOTOPOMY JBAd POTOPA C JOMACTHBIMH PEHICTKAMM U 00meH
OCHI0 OOpameHHs TPHOTIDKCHHBI OAMH K OZHOMY H BPAIIAIOTCH B MPOTHBOTIONOXKHEIX HampaeneHwsix. [Ipu
3TOM KakKIBIH POTOP OMMPACTCA HA CBOM OMOPEI M MMEET OTICHBHVIO CHCTEMY MOJBEACHMA (MIH OTBOJA)
MEXAHHYECKOH OHCPIHH,

Caemyer oTMETHMTB, 4YTO TPUMCHEHHME TOJOOHBIX KOHCTPYKUME CMOCOOHO — CYIICCTBEHHO
HHTGHCI»{{I}P[L[[»{pOBﬂTI: rlpouecc BHEPFDHepeﬂa‘{H oT J'IOl'laC'IHOI:'l CHCTEMBI K MHIKOCTH HIH 3IHAYHTCIBHO
YBEIMMHTEL OCEBYIO CHIY B3aHMOJCHCTBHA POTOPHOH 4acTH H ABIDKYIICHCH Yepes HeS KHAKOCTH, HTO B CBOIO
ouepens BeJeT NPH CHIDKSHHH YACTLHOM OBICTPOXOIHOCTH K HEPCIIEKTHBE POCTA HAMOPHOCTH KOHTPPOTOPHOIL
CTVIICHH MO CpaBHCHHHD C 0OBIMHOH Ha ACCATKH TIPOLICHTOB. HPH 3TOM HCIOJb30BAHKMC TIPHHLIMITa
KOHTPPOTOPHOCTH B LICTIOM H, ocobenHo NPHMCHHTCIIBHO K LICHTPOGC}KHBIM HacocaM B HaCTHOCTH, Ha ,.‘J,aHHbIﬁ
MOMCHT [[MHPOKOr0O PpacrnpoCTPaHCHHA HC NOIYHHIO, HTO CBAIAHO C HCAOCTATOYHBIM IMPOBCACHHCM
TCOPETHYECKOTO M IKCTICPUMCHTATIBHOTO  HMCCACAOBaHMA  0coOeHHOCTEH pabouero mpouecca B Takux
JIOTACTHBIX CHCTEMAX, MX MPECUMYMICCTB UM HEAOCTATKOB, 4 TAKKE CIOKHOCTAMM MPH KOHCTPYMPOBAHMHM U
nsrotosncHun, Ha naHHBIT MOMEHT 3TO 7KE MOKHO CKa3arb B LEJIOM H OTHOCHTEIBHO APYTHX YIIOMSIHYTBIX
croco0oB.

HCXO,EI,H H3 BBILISCKA3aHHOIO., OCHOBHBIC HarpaB/JICHHA PCIICHHA O4UYCPYCHHBIX lTpO'SJ'IEM CBJi3aHbl C
,.:I,ZU'II:HEI:‘lLL[PIM Npoa0/IKCHHEM Hay4dHbBIX [IOHMCKOB A/1d CO3JaHHMA HacOCHOIo OGDp}’,.EI,OBaHl/IFI C HOBbBIMH
NPHHLMIAMH JCHCTBHA, B TOM YHC/IC H YCI0xHEHUs padouero npouecca rugpoMainusst [29],

BriBoawi, Ha niepron 6miskaiiinero AeCATHICTHS BBIMATACT MOMCHT CMCHBI CPaA3y HECKOTBKHX ITHK/IOB
00NICCTBEHHOTO pa3BuTHsl, [laHHBIC H3MCHEHMs CBA3AHBI C NMOUCKOM HOBOH KOHLCTILMM, WICH PasBUTHA, a
TAKKE C MEPEX0JOM HA NPHUHLMITHATLHO MHBIC TEXHOJOTHYECKHE PETbCH JATbHEHMINECH opraHM3aLmu
MPOMBIIUTEHHOTO KOMIUICKCA, KOTOPBIC CBA3AHBI C MOHUMAHHWEM H Dpraﬂusauuei& PasiHYHBIX MPOLIECCOB HAa
MHKPOYPOBEHE, W HEM30ESIKHOCTHIO COTTTACOBAHMS SHEPTETHHECKHUX MPOOIeM 4YemoBeHeCTBA ¢ AOCTYTTHEIMH,
MPEkIe BCEro BO300HOBIAEMBIMH, HCTOWHUKAMH IHEPTHH.

B xourekcTe ocobenHocTel mepexoma k VI TexHOJIOrHMUeCKOMY VKIALy W TIOCTHHIYCTPHATEHOMY
ODIIECTBY pACCMATPHBAs TEXHUYECKHE CHCTEMBI, OCVIICCTRIIONIHE NEPEIady SHEPTHH KHIAKOCTH (HACOCH),
KaK OIOHH H3 Hauboee BHCPI"OEMKHX. MAaIiHH COBPEMECHHOCTH, BBIACTHIW ABa JHANCKTHYCCKH CBAIAHHBIX
TICPCTICKTHBHBEIX TIVTM WX pa’Butusi (HAa «DOMICKHIOIOY M «JambHIOKO» IICPCTICKTHBHI), HALICTICHHBIX HA
HHTEHCH(I)HK&UH[D nepenady 3HCPrvM SKHIKOCTH B LIEJIOM H3IBCCTHBIMH., HO IIOKA CINEC HE HACOIIFME
IIMPOKOTO MPHMEHEHHS CTIOCOOAME, @ TAKKE CBS3AHHEIX C HEOOXOAMMOCTBIO HCCICIOBAHMA BO3MOKHOCTEN
nepeaaiur 3HSPTHH KHIAKOCTH HA MHUKPOYPOBHE Ha OCHOBC aHaIH3a BO3MOKHOCTEH rpAMOTro ﬂpEOGP&BOBaHH}I
PAsSIUYHBIX BHIOB 3HCPIHH COOTBCTCTBEHHO.
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