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B cTatbe npeacTaBneH pekBMEM Mo KNGEPHETNKE — KNaCCUYECKON HayKe YnpaBrieHuns, KOTOPas BbiNOJIHUMNA CBOK
MCTOPUYECKYHO MICCUIO U Tenepb YCTYnaeT MECTO HOBbIM MOAX0AAM, POXOAIOLLUMCSA HA NepeceveHnm unocopum

MO3HaHMS, TEOPUN CIIOXKHOCTM, KOTHUTUBHBIX 1 COLMANbHBIX HayK. [peficTaBneH NCTOPMKO-oMnocodcknii 063op

KnoepHetnkn — ot natoHa, AMnepa u Buxepa fo Hawmx gHeir. [lokasaHo, 410 Knaccuyeckas KnbepHeTnyeckas napagurma —
MeXaHUCTMYecKas MoLeNb YNpaBneHus ¢ KOHTYpamu 06paTHOI CBA3W W MPEeACTaBIEHNEM O MUPE KaK O COBOKYMHOCTY
«KOHEYHbIX aBTOMATOB» — 0Ka3anacb HeA0CTATOYHO B ANOXY AMHAMUYHO USMEHSIOLLMXCS, CNA60 AeTePMUHUPOBAHHbIX,
CaMOOPraHNU3YHOLLNXCA XUBbIX CUCTEM. [1aH aHann3 npu4uH METOA0N0MMYECKOro Kpuanca KnbepHeTukn Ha pybexe XX—XXI

BB. 11 NPUBEEHbI APryMEHTbI B M0JIb3Y TOT0, Y4TO €€ PECYPC UCHepnaH — AaNbHeiLLniA nporpecc TpebyeT nepexosa K HoBbIM
KOHLeNTyaNibHbIM UAEAM. B Ka4ecTBe NepcrneKTUBHO 3aMeHbl NPeAnaraeTcs HOBbIN UHXEHEPHbIA NOAX0L K MO3HAHMIO MUpa
(K3-MHXUHWUPUHT) 1 OpUrMHATIbHAA KOHLIENLMS reHe3nca Lngpbl — LMGPOreHes.

Knro4eBsble cnoBa
KnbepHeTnka, MexaHUCTUYeckasn napagurma, CrioXHble CUCTeMbI, CAMOOPraHnu3aLms, CUTyalunoHHasa 0CBEJOMIIEHHOCTb,
LM poreHes, KOTHUTUBHBIN KONMIEKTUBHBIA KOHBEPrEeHTHBIA UHXUHUPUHT, K3-UHXUHUPUHT, rnocodmns no3HaHus
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BBeaeHnue

COBpEMEHHBIN MUP XAPAKTEPUIYETCA CTPEMUTED-
HBIMH M3MEHEHUAMH, POCTOM CJIOXKHOCTU U HE-
HPEJCKAZYEMOCTU COLIUAIBHBIX, 9KOHOMNYECKUX
U TEXHUYECKUX IIPOIECCOB. TpaqUIIMOHHBIE MOJIE-
JIM YIPABJIE€HUsI, OCHOBAHHBIE HA KECTKOM [JIETEP-
MHUHU3ME U UEPAPXUYECKOM KOHTPOJIE, BCE YaIlE
J1a10T COOU IIPU CTOJIKHOBEHHU C CAMOOPTAHU3YIO-
IHUMUCS U JIUIIb YACTUYHO MPEACKA3YEMBIMU CH-
cremMaMu. Ha 3ToM (poHE BO3HHMKAET HEOOXOH-
MOCTb KPUTHUYECKU IIEPEOCMBICIUTD HACJIEAUE KiL-
Oepremury Kak HayKy 06 yIIpaBICHUHN U CBA3H, 34a-
JIOKEHHOU B cepeuHe XX B., U OLICHUTD IIPE/CIIbL
€€ NIPUMEHUMOCTH. Kub6epHETHKA ChII'PaIa KOJIOC-
CAJIbHYIO POJIb B PA3BUTHUU TEOPUU ABTOMATUYECKO-
I'O YIPABJIECHMA, BBIYUCIHUTEIBHON TEXHUKNA U KOH-
HEMNIUA UCKYCCTBEHHOI'O <«MHTEJJIEKTA», OJJHAKO
B HOBBIX YCJIOBUAX €€ MAPAAUTIMA ABJISIETCSA METOO-
JIOTUYECKUM TYIIUKOM.

[IpocieauM 3BOJIOLMIO KUOEPHETUYECKUX HICHU
OT MCTOKOB JIO ITO3AHET'O PA3BUTHS, BBIICIUM OCHOB-
HbIE PHUIOCOPCKO-METOAOIOTUYECKUE JTOTTYIICHUS
KJIACCUYECKON KUOEPHETHUKHU U ITOKAXKEM, IOUYEMY
OHH BCTYHAIOT B IIPOTUBOPEYUE C PEUIUSAMU IOJC-
HOLX OUHAMUYECKUX cucmem. [laiee OOOCHYEM TE3UC
O TOM, YTO KUOEPHETUYECKAA IAPAJUrMa UCUYepIIaIa
CBOM PECYPC M NPEBPATHUIACH U3 ABUI'ATE/IA HAYIHO-
I'O IMPOT'PECCA B IPEMATCTBUE HA €TI0 MyTH.

M, HAaKOHELl, pACCMOTPHUM HOBBIF KOHLIENT 2eHe3U-
ca yuppoL — yugppozeres, Kak BbIXO[ HAyKU U3 KPU-
31C4, HOBYIO (PUJIOCO(PUIO ITO3HAHUSA, PA3BUTUE TEO-
PHU CJIOKHOCTU. L{ugppozernes cman (pyHoameHmom
mpancgopmavuis PYCCKoll UMM CEHEPHOLL UKOIbL —
KOZHUMUBHO20 KOMICKIMUBHO20 KOHBEP2EeHMMHO20
urncurupuriea (K3-urcunupurizda). DTm THHOBAINA-
OHHBIE IIOAXO/bI, Pa3PabOTAHHBIE B HOBEHUIIINX OTE-
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>»>»> Knaccuyeckas KnbepHeTn4eckas
napagurma — MexaHucTu4eckas
MO[ENb YNPaBneHnsa ¢ npeacTaBneHnem
0 MUPE KaK 0 COBOKYMHOCTY
«KOHEeYHbIX aBTOMaTOB» —

0ka3anacb HeJoCTaTO4YHOM B 3MOXY
OVNHAMWYHO M3MEHAIOLLMXCA,

cnabo JeTepMUHNPOBAHHBIX,
CaMOOPraHn3YIoLMXCA XIBbIX CUCTEM.

YECTBEHHBIX MCC/IEAOBAHMSAX, IIPETEHAYIOT HA POJIb
HOBOM PAMKU MBIIUICHMS, 4JCKBATHOM 3M0XE CBEPX-
CJIOKHBIX CUCTEM U BBI3OBaM MHaycTpun 4.0.

HUcTropuko-pmuiocodCKuit 0030p pa3BHTHA
KHOEPHETHKH

Bo3HuxrnoseHue KM6€pH€WlT/LKU

TepMUH «KMOEPHETUKA> (OT 2pen. kuPepvnmg — KOPM-
4ui, pyneBor) B IV B. O H.3. BIIEPBBIE UCIOIB30BAI
[11aTOH B UaOre «3aKOHBI», UMESI B BHY <«IIPHUH-
LIUIIBI YIIPABJICHUS JIIOABMU». Jlanee (ppaHIly3CKUI
(PU3UK U MATEMATUK AHApPE-Mapu AMIIEp B KHUTE
«OnpIT O PUIOCOUN HAYK, WK AHATTUTUYECKOE U3-
JIOJKEHHME ECTECTBEHHOM KIACCU(PUKALINY BCEX YEJIO-
BEYECKUX 3HAHUI» B 1834 I IpeCTaBUII KUOEPHETH -
Ky KaK HayKy 00 ylIPaBJIE€HHUU I'OCY1apCTBOM, KOTOPas
JIOJDKHA OOECHEYUTDh TPAKAAHAM PA3ZHOOOPAZHBIC
67ara. B coBpeMeHHOM Hay4yHOM 3Ha4YeHuU HopbepT
Bunep B 1948 1. onnpenenn KUOEPHETUKY KAK HAYKY
006 OOIMX NPUHITUIIAX YIIPABIECHNA U IIEPEIAYU UH-
popManuy B MalIMHAX, JKUBBIX OPraHHU3MaX U 00-
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Requiem for Cybernetics: Genesis of Digital

In the present work the authors practically present a requiem for cybernetics — a classical management science that has
fulfilled its historical role, but is now giving way to new approaches emerging at the junction of the philosophy of knowledge,
complexity theory, the cognitive and social sciences. The article gives a historical and philosophical overview of cybernetics —
from Plato, Ampere and Wiener to the present day. It is demonstrated that classical cybernetic paradigm — a mechanistic
control model with feedback loops and representation of the world as a set of “finite state machines” — has proven insufficient
in the era of dynamically changing, weakly deterministic, self-organizing living systems. Analysis of the causes of the
methodological crisis in cybernetics at the turn of the 20th and 21st centuries is provided and it is argued that its resources are
exhausted — further progress requires transition to new conceptual ideas. The authors propose a new engineering approach
to understanding the World (K3-Engineering) and an original concept for Genesis of the digital — “Digital Genesis” — as a

promising replacement.
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MECTBAX, NOAUYEPKHYB YHUBEPCAIBHOCTD 3d4KOHOB
VIIPABJIEHUA B PA3IMYHBIX CUCTEMAX [1].

C camMoro Havaa IIEHTPAIbHBIM TIOHATHEM KUOEPHE-
TUKH CTald 00pamidsn c6436 — IUKIMYECKUI IIPO-
I1ECC, B KOTOPOM CUCTEMA PEATUPYET HA PE3YJIBTATEI
COOCTBEHHBIX JICHUCTBUI, KOPPEKTUPYS IIOCIEAYIO-
iee NMOBEJEHNE. DTA NJEA TTO3BOINIIA OIIUCHIBATD KAK
TEXHUYECKHE YCTPONUCTBA (ABTOMATUYECKUE PETYJIA-
TOPBI), TAK U OMOJIOTMYECKHUE OPI'AHU3MbI WU Opra-
HH3ALMU Y€PE3 IIPUBMY €IMHOMN CXEMBI: «YIIPABIIAIO-
asg CUCTEMA — OOBEKT YIIPABIEHUS — CEHCOPBI —
06pAaTHAS CBA3b>.

3apoxKeHHUE KMOEPHETUKH TPOHUCXONIO HA CTBIKE
MHOTI'MX JUCIHIUIIINH. Y2Ke B 1940-X rojiax MesK/IUuCII -
IUIMHAPHBIE BCTpeun (KoHpepeHun Maticy, CIIIA)
COOpaIU BMECTE MATEMATHKOB, (PU3UOTIOTOB, MHKE-
HEPOB, ICUXOJIOTOB Y 9KOHOMUCTOB /IS OOCYK/ICHUS
CXO/IHBIX 3aKOHOMEPHOCTCH B YIIPABJICHHUU K KOMMY-
HUKAITUH Y MAIIIHH U JKUBBIX CyIIIECTB.

B aToT nepuog padorsl Hopbepra Bunepa, Yuibsa-
Ma Pocca Omowu, Kinoma HlenHoHa, /)xoHa pon Heit-
MaHa U JIPYTUX 3JI0KIJIA OCHOBBI TECOPUU ABTOMA-
THUYCCKOI'O YIIPABJICHUA, BBIYUC/IUTC/IbHBIX MAIIWUH
U MH(POPMATHKH, ONUPASCh HA KUOECPHETUUCCKUH
1oixo/1. KubepHeTHKa Cpasy NposiBuiIa cebs1 KaK Me-
TOJIOJIOTHS HIMPOKOT'O NPOMUIILL: €€ UJeU IIPOHUKA-
JI B IICUXOJIOTHIO (ITOBEACHYECKUE MOJICIN KAK HH-
(pOpPMAIIMOHHBIE IPOLIECCHL), OUONIOIUIO (HEPBHLIE
pedIIEKCH U TOMEOCTA3 KAK LIMK/IBI OOPaTHOM CBA31),
3KOHOMHUKY (MO/JIE/IU PETYIMPOBAHUS U PABHOBECHUS)
U JJAKE COLTUOJIOTHIO U (PHUITOCODHIO.

Kubeprnemura na 3anaoe u 6 CCCP

B nocieBoeHHbBIE JECATUICTUSA KUOEPHETHUKA CTaJIA
NIPU3HAHHON HAy4YHOI 06s1acTbio. Ha 3anajge BO3HHK-
JI CHEUAJIM3UPOBAHHBIC OOIIECTBA, B YHUBEPCUTE-
TaX MOSBWINCH Ka(peIpbl KNOEPHETUKH WIH CMEKHBIX
HaIIPaBIECHUN (CUCTEMOTEXHHKA, TECOPETHYICCKAS NH-
dopmartuka). Maen KN6epHETHIECKOTO YIIPABICHUA
IIPOHMKIIU U B MCHE/PKMEHT. TaK, OpUTAaHCKUIT KUoep-
HeTuk Cradpdopn bup paspadbarbiBan MOLEIb «ICU3-
Hecnocooroll cucmemsl> 1Jis ONUCAHUS 3(PPHEKTHB-
HO OPraHU30BAHHBIX KOMITAHUH (TIPOEKT Cybersyn —
IIONIBITKA BHEAPUTH KUOEPHETHUYECKOE IJIAHUPOBA-
HHE S3KOHOMMKH B Yrm B Hagate 1970-X rofos). XOTd
peanusauus npoekra Cybersyn Oblna NPEPBaHa BO-
€HHBIM IIEPEBOPOTOM 1973 I, OH 3aJI0KUJI UAECIO MC-
IIOJIb30BAHUA KHOEPHETUYECCKUX METOAOB IS YIIPAB-
JIEHUS HAMOHAJIbHOY 9KOHOMUKOU B PEKUME PEAIb-
HOT'O BDEMEHU [2].

B Coserckom Coro3e Cypba KUOEPHETHUKHU OKa3a-
JIACh ApamMaTU4yHON. B koHIle 1940-x — Havane 1950-
X I'O/I0OB OPUITHAJIBHAS UJICOJIOTHS BCTPETUIA HOBYIO
HAYKy BPaKJcOHO. B Ci10BapsX KUOEPHETHKA YIIO-
MMHIACh KAK «DeaAKUyUOHH A JINCeHAYKA», TPOHUK-
mas ¢ 3amaza. KpuTuke moBepraanch BhICKA3bIBa-
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>>»> KnbepHeTnka Kak Hayka

06 ynpaBneHun 1 cBA3n, 3an0XeHHas
B cepeauHe XX B., cbirpana
KosioccanbHyo posib B PasBuTui
TEOPUK aBTOMATNYECKOro ynpaBeHuny,
BbIYNCINNTENBHOM TEXHUKW 1 KOHLEeNUwuiA
NCKYCCTBEHHOI0 «MHTENMEKTa», 0HAKO
B HOBbLIX YC/T0BMAX €€ napagnrma
ABNAETCA METO0SIOMMYECKUM TYMNUKOM.

Hus H. Bunepa, AsKO6bI IPOTHUBOPEYAITIE MAPKCUCT-
CKO-JIEHMHCKON (punocodun. Ha ugeonoruyeckon
BOJIHE TEPMHUH «KHOECPHETHUKA» OKA3AJICS 110/ 3aIIpe-
TOM, XOTSI COBETCKHME YYEHBIE B 3TO JKE BpeMA CO3/14-
BaJIX IIEpBblE DBM, pa3pabaTblBa/Id TEOPUIO aBTOMA-
TUYECKOI'O YIIPABJIECHUSA, SKOHOMUKO-MATEMATUYC-
CKHE METO/IbI INIAHUPOBAHUSA U T.JI,.

Vxe B 1955 1. B s)xypHaiie «Bonpoce! ¢punocodun»
BbINLIA TIporpaMmmHas crares CJI. Cobosnesa, AWM. Ku-
TOBa U AA. JIantyHOBA «OCHOBHBIE YEPTBI KNOEPHETU-
K>, II€ aBTOPUTETHBIC AKAAECMUKH YOEIUTEIBHO I10-
Ka3aJI1, YTO KHOEPHETHUKA OCHOBBIBACTCA HA MATEPH-
ATUCTUYECKOM IIOAXO/IE X MOXKET IIPUHECTU IIOJIb3Y
OOLIECTBY, OCOOEHHO B COUYETAHUH C JJOCTHIKECHUAMU
Paguo- U BEIYUCIUTENBHOM TEXHUKHU [3]. B cepegune
1950-X rogoB 6bLIN CO3JAHBI IPO(PUIbHBIE HHCTHU-
TyThl, HanipuMmep WUHcTuTyT Knobepuetuku AH YCCP
I10J1 PYKOBOACTBOM B.M. Il1ylmkoBa, Hayaia u31aBarb-
Csl IUTEPATypa 110 KUOEPHETHKE, 4 TEPMUH IIPOYHO
BOIIIE/I B HAYYHBIH OOUXOZ,

B 1959 1. AWM. KUTOB NPEMIOXKUI PAJAUKAIBHYIO PE-
dopMy CHUCTEMBI YIIPABIECHUSI 9KOHOMUKONU CCCP
yTreM CO3JaHus EJUHON IOCyJapCTBEHHOU CETU
BBIYMUCJIUTENBHBIX [IEHTPOB (CM.: «O Mepax mo mpe-
OJIOJIEHUIO OTCTABAHHUA B CO3JAHHH, IIPOU3BO/I-
CTBE U BHeApeHnu DBM B BOOpyKEHHBIE CUJIBI U HA-
POAHOE XO3AUCTBO CTPAHbI»). COBETCKHUHN IPOEKT
NPEeABOCXUTUII TOABAcHUE HMHTEepHETa U COBpE-
MEHHBIX PACIPEIEIECHHBIX HH(POPMAITMOHHBIX CH-
crem. B 1960—1970-€ rojipl UJieu KUGEPHETUUECKO-
IO YIPABIE€HHA CTUMYIUPOBANIN BHEAPEHHE KO-
HOMHUKO-MATEMATUYECKUX METOJIOB, CO3LAHUE AB-
TOMATU3UPOBAHHBIX CUCTEM yrpasiaeHus (ACY)
Ha IPEANPUATUAX, PA3BUTUE CUCTEM BOCHHOI'O Ha-
3HAYCHUS, IOSIBJIEHUE CUCTEMHOT'O AaHAJIN3A U UCCTIE-
JIOBAHUH OIIEPALIN.

Paszeumue: on K1accureckoll K Ho8ot
Kubepremuxe

Vixke K 1970-M 1O1aM CTAIO SICHO, 4YTO HM3HAYaJb-
Hasg KJIACCUYECKAd KMOEPHETHUKA TPEOYET yTOYHE-
HUA KOHIIENIIMA PAa3BUTHUA. BOZHUKIO HOBOE Ha-



pasieHue, PoOKyC KOTOPOTO CMECTUICA C Ynpaeisi-
embLX cucmem Ha Ynpasraouux cucmemamiu. Yic-
ciaelyss OMOJIOTUYECKUE U COLUAIbHBIE CHUCTEMBI,
Xennn gon Pépcrep, I'peropu beitrcon, Ymbep-
TO MarypaHa u PpaHCUCKO Bapena npunuin K Bbl-
BOIY, YTO JIAA OIMHUCAHUA JKHUBBIX OPIraHM3MOB HC/10-
CTATOYHO KJIACCUYECKUX KUOEPHETUYECKUX META-
¢dop BpOIE «IIPOrPAMMBI» WIH KECTKOT'O BHEIIHET'O
yrnpasieHus. JKuBble cucTeMbl 061a1a10T BHYTPEH-
HEHN aBTOHOMHEN U caMOpedEpPEHIINEH, OHU KOH-
CTPYMPYIOT COOCTBEHHYIO OPraHM3aIuIo. [ToaTtoMy
TPeOOBATACH «<KUOEPHETUKA KHUOEPHETUKI» — HOBAs
apajnurma, y4uTbIBAIOMAs y4aCTHE HaOIONATEL,
pednekcuIo, ClIoCOOGHOCTb CUCTEM CAMOIIOPOXKIATD
CTPYKTYPHI (2yTOIIO33UC). Kpome TOro, Kak orMeda-
s Teriep u Ban gep 3oysen (1978 1), HameTwiICA 1ie-
PEXOA OT YIPABJICHUA OJHOM CUCTEMOM K 83AUMO-
0eLiCMBUIO MHONCECMEA CUCINEM. DTO OTPAKAIIO HA-
3PEBUIYI0O HEOOXOAMMOCTD U3y4aTh CJIOKHOCTD «dB-
TOHOMHBIX 3JICMCHTOB», IMbITAIOIWUXCA <«yIIPABIATD

JIPYT IPYTOM».

Taxkum 06pa3oM, KUOEPHETHUKA OBJIMIA HA (DOPMHU-
POBAHME [ETIOTO IJTACTA HOBBIX HAYK M TEXHOJIOTUA,
epecTana ObITb MOHOIUTHON TEOPHUEN U PACITATIACH
Ha pPAn HﬁHpﬂBHCHHﬁ, IOPOJUB TCOPHUIO CIIOKHBIX
CUCTEM, CUHEPI'ETUKY, MHPOPMATUKY U Ip. OJJHAKO
02a30BbIC OCHOBAHMUS KJIIACCUYECKON KUOEPHETUKUA —
NIPEICTABIEHUE OO YHHUBEPCAIbHBIX MEXAHU3MAX
VIIPABJIEHUS, IPEACKA3YEMOCTUA U I1EJIEHATIPABIICH-
HOCTU CUCTEM — TIO-TIPEKHEMY OCTABATINCh HE3BI-
6H€MBIMI/I, W MUMCHHO OHH B HOBBIX YCJIOBUAX ITOJIBECP-
IJINCh CEPE3HOMY HUCIIBITAHUIO.

LIN®POBOE ObLLECTBO

KpHu3HC KHOEPHETHIECKOH IIAPATUTMBI:
CJIO’KHOCTD, TUHAMHKA, HEOIIPEIeICHHOCTh

Mexanucmuueckan mooens u ee npeoeivt

KnbepHeTrKka OnUpaeTcs: Ha MPEICTABICHUE O CH-
CTEME KAK O MEXAHU3ME, COCTOAIEM H3 OJIOKOB
(«4EPHBIX AMMKOB», ABTOHOMHBIX MOJYJICH, MYJIb-
TUATE€HTOB) C 3aJaHHBIMU BXOJAMU U BBIXOJAMU.
VIpas/iomuil CyObeKT, 6ylb TO aBTOMATHYECKUI
PEryIATOP WIK BHEIIHUMI «IVIAHUPOBIIUK»>, paCCMa-
TPUBAECTCA BHE CUCTEMBI, IIOCHLIAA KOMAH/BI U I1OJIY-
4asg OOPATHYIO CBS3b O PE3YABTATE. B 3TOM noaxoae
CJIOKHBIA OOBEKT (PAKTUYECKH PA3JIATAETCSI HA CO-
BOKYITHOCTb OOJIEE IIPOCTBIX Y3JIOB, KAXKAbIA U3 KO-
TOPBIX MOXXHO CMOZEIUPOBATH KAK KOHEYHBIA 4B-
TOMAT — a0CTPAKTHAA MAIIUHA C JUCKPETHBIMH CO-
CTOSIHUSIMHU MPEOHAMECPEHHO YIPOUACMBIX CUCIIEM.
Taxkor pPEeayKIIMOHUCTCKUNA CTHJIb MBIIIJIEHUS I1O-
3BOJIMJT JOOMBATHCA YCIIEXOB B MHKEHEPHBIX 3474-

> Ha npgeonornyeckoin BOSHE
TEPMUH «KMOBEPHETVKA» 0Ka3ancsa nof
3anpeToM, XO0TS COBETCKUE YYEHbIE

B 3TO )€ BPeMS C03/7aBanu nepBble
JBM, pa3pabatbiBanu Teopuio
aBTOMATUYecKoro ynpaBneHus,
3KOHOMMWKO-MaTEMaTNYECKINE METObI
NNaHnpoBaHNs 1 T.4.
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4ax: HAIIPUMED, CJIOKHbBIE TEXHUYECKHE YCTPOUCTBA
IIPOEKTUPOBAIUCH M3 CTAHAAPTHBIX Moayneid. On-
HAKO, PACIIPOCTPAHAA TOT IOJX0/] Ha OOJIEE MHPO-
KM€ c(pepbl (IKOHOMHKY, OMOJIOI'MIO, XUMUIO, (PU3H-
KY, YIIPAaBJICHUE OPI'dHU3ALMEH, S9KOJIOTUYECKUE CH-
CTEMBI), KHOEPHETUKA CTOJIKHYJIACH C TPYIHOCTSMH.

Bo-niepBhIX, IETEPMHUHUCTCKAS U AITOPUTMHYCCKAS
MOJEJIb 1/10X0 ONUCHIBACTT NOBCOCHILE IHCUBLIX 1L CO-
UuanoHoix cucmem. JKUBo OpraHmnsM UiIn Coo0Ie-
CTBO HE IIPOCTO PEATUPYET HA YIIPABIISIONINE BO3/ICIH-
CTBUSL, HO U CaM (DOPMUPYET LIEIH, ATAITUPYETCS, 00-
JIATACT BHYTPEHHEH aKTUBHOCTBIO. [IOMIBITKY TIpE-
CTaBUTb, HATIPUMED, YETIOBCYECKUN MO3T' UJIU 11€JI0C
OOIIECTBO B BU/IE CXEMbBI dBTOMATOB YPEBATHl HECU3-
OEXXHBIM yIIpolieHueM. Kak oTMe4danoch, KUOGepHe-
THYECKUE MOJICIU HE CYMEIH /ICKBATHO OTPA3UTh
IPUPOJTY KU3HU. [IPYrUMU CIOBAMH, MEXAHUCTUYC-
CKasi KUOEPHETHUKA OKA3a7aCh MTOYTU HETIPUMCHH-
Ma K <KHBBIM CUCTEMAM», I7I€ HET JKECTKO 3aJJAHHOT'O
BHENIHET'O YIIPABJIAIONIETO, 4 MHPOPMALHA U YIIPAB-
JICHUE PACIIPE/IC/ICHBI BHYTPU CAMOU CUCTEMBI.

>»>  )XuBble cucTeEMbl 06nagatoT
BHYTPEHHEN aBTOHOMMEN

W KOHCTPYMPYIOT COBCTBEHHYIO
opranusauuio. [oatomy TpeboBanach
«KNBEpHETNKa KMBEPHETMKN» —
HOBaa mapagurMa, y4uTbiBatoLLas
yyacTue HabnwopaTena, pegrekcuio,
CMOCOBHOCTL CMCTEM CaMonopoXaaTb

CTPYKTYPbI.
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Bo-BTOPBIX, 1aKe B TEXHUYECKOU Chepe ycnex Kit-
bepremuru cman npunuroll ee xce npoonem. 1eno
B TOM, YTO KUOEPHETUYECKUH IIOAXO0Z, CIIOCOOCTBO-
BaJI OYPHOMY Pa3BUTHIO MH(POPMALIMOHHBIX TEX-
HOJIOT'MH — CO3[aHUIO MHOYKECTBA PA3PO3HEHHDBIX
ABTOMATHU3UPOBAHHBIX CUCTEM JIs1 PA3HBIX (DYHK-
nurit. Ho oTcyTcTBHE O€CIIOBHOM NHTET DALY IIPH-
BEJIO K TOMY, YTO COBPEMEHHOE NPEIPUATUE WIH
YUYPEXKIECHUE OKA3AIIOCh OCHALIEHO JECATKAMHU HE-
CBA3AHHBIX MEXIy COO0M MH(POPMALMOHHBIX 1O/~
CUCTEM, I7I€ KAK/As1 — «4E€PHBIH ANUK» JIJI KOJUICT.
Korja 4uc/io TakuxX CHUCTEM IIPEBLINIAET HEKOTO-
PBIH IPEJES, IOIBITKH CBSA3ATh UX B OHO 11€JI0€ Ha-
TAIKUBAIOTCS HA KOMOMHATOPHBIN B3PBIB CIIOXKHO-
CTH. 32/1a42 KUOEPHETHUYECKOTI'O OO'bEIMHEHUS TPEX
U 60s1€€ CaMOCTOSATENbHBIX JUHAMUYECKHA U3MCHSI-
IOIIMXCS TTOJCUCTEM MATEMATUYECCKU HEPA3PEUIN-
Ma.

[Tosryamncst MapajjoKc: KUOEPHETHKA, PA30UBast IPO-
O1eMy HAa MHOKECTBO YIIPABJIAEMBIX OJIOKOB, IIOPO-
JAJIA XAOC USONUDPOBAHHBLX PeUuteHiUll, KOMmopbLe Yoice
He yoaemcs ceecmiu 00pammo 6 eOuHyro cucmemy,/
CUCTEMY CUCTEM (System of Systems).

JIErKOCTD, C KOTOPOI CETOAHA B MUPE CO3AI0TCA BCE
HOBBIE [IU(PPOBbIE CUCTEMBI, CEPBUCDL, AT'€HTBI, [IPH-
JIOKEHUA U T.I1L, OOOPAYMUBACTCA I'MI'AHTCKHUMHU I1O-
TEPSMH BPEMEHU, YCUINU U PECYPCOB. MBI ITOIY4H-
JI JIOCKYTHBIA HA00P MWUIMOHOB <«4E€PHBIX AMU-
KOB», IYOIHPYIOIMX (DYHKITUM 1 TAHHBIE IPYT IPYTa
U HE yMEIOMUX 3(P(PEKTUBHO B3aMMOAENCTBOBATD.

[To Mmepe Hapamupanus cJ1oKHoCcTU MT-nangmadra
COBOKyIIHAs OTAAYd MAZA€T — YIIPABICHIBLI TPA-
TAT BCE OOJIbIIE BDEMEHU HA COITIACOBAHME JIaH-
HBIX U3 PAa3PO3HEHHBIX MCTOYHUKOB, HA IIPEOJO-
JIEHME OMUOOK U nporusopeunid. Kubepueruue-
CKas (pparMeHTal U IPUBEIA K HEOXKUIAHHOM Ka-
TaCTPOdE€: MHOTOYHCJIEHHBIE HHU(MPOBBIE CUCTEMBL,
NIPU3BAHHBIE OOJIEIYUTD TPYJ, YE/IOBEKA, IOBLICUTD
MIPOM3BOAUTEIBHOCTD PYTUHHBIX OIIEPALMH, JO-
CTUININ «IIOPOT'd» U HAYAIN CHUXKATb 3(P(PEKTUB-
HOCTb yIIpaBjacHuUs. JJ00aBlIeHNE HOBBIX KUOEPHE-
TUYECKHUX CHUCTEM YK€ HE IIOBBIIIACT, 4 YMEHbIIIA-
€T NPOMU3BOJUTEIBLHOCTb U KAYECTBO YIIPABICHUS,
CKOBBIBAET PA3BUTHE.

Hakonen, B-TPETbUX, 1peonosiodxcenie oo yrnusep-
CANbLHOCMIL YNpas/ieHus B KIIACCUYECKON apajiur-
M€ KMOEPHETUKHU HATKHYJIOCh HA IIPUHIIUIINAIbHBIC
OorpaHuyeHus. 324 CKOOKaMH OCTAJIMCh CAMOPA3BHU-
BAIOIIMECS, CJ1A00 AETEPMUHHUPOBAHHBIE OTKPBITHIE
CHUCTEMBI, TZE LIEJN PA3HOHAIIPABJIEHBI U MOT'YT M€-
HATHCS CO BpeMeHeM. COBPEMEHHBIE CJIOKHBIE CH-
CTCMBI B CHJIY CTOXACTUYHOCTH, YYyBCTBUTCIBHOCTHU
K YCJIOBUAM HEIOJHOTBEI UH(POPMALIUU He UMEIOM
acecmrotl uepapxuu ynpaesierus. TakKue CUCTEMbI
BBIXO/IAT 34 PAMKM KMOEPHETUKH, U MOIMBITKU 34-
I'HATh UX B IIPOKPYCTOBO JIOKE MEXAHHUCTHYECKUX
MOJIENIEN HEU3OEXKHO TEPIIAT HEYAATY.



>>»>  XUWBOW 0praHnu3m unu
COO06LLECTBO HE MPOCTO pearnpyet
Ha ynpasnawLLe BO30encTsung,

HO 1 cam (hopmMupyeT Lenw,
ajanTupyetcs, 06/1a0aeT BHYTPEHHEN
aKTMBHOCTbHO.

Hanpumep, MUpOBast GUHAHCOBAST CUCTEMA — YPE3-
BBIYAHHO KOMIIJIEKCHAS, [ICIICHTPAJIU30BAHHAST
U AJJAITTUBHAS — HE MOXKCT YIIPABJISTHCS KMOECPHE-
TUYECKOIM CXEMOU, KAK 3aBOJCKON KOHBEMEP. AHAIO-
I'MYHO, COLIUAJIbHBIE CETU, CETEBASI SKOHOMMUKA WU
WHTEPHET-COOOIIECTBA CAMOOPTAHU3YIOTCS O6€3 AB-
HOT'O IIEHTPAJIBHOTO YIIPABJSIONIEIO, U UX TTOBE/IC-
HUE YCKOJIB34€T OT MPOTHO30B AITOPUTMUYCCKUX
MOJICJICH.

Kubepremuia u bapsep c/10IcHOCmU

[Ipob6sieMy KpU3HCa COBPEMEHHOH IIUPPBI OOOCTPUIL
IMurep T, TUep Tak HazbiBaeMOU PayPal-madun,
B UHTEPBBIO, OITYOJIMKOBAHHOM B uione 2025 r. B The
New York Times: ‘Peter Thiel and the Antichrist” [4]:

° «.yuuPposan  AHU3HL  CMard  NPOPLLEOM,
HO He MAKUM SHAYUIMENLHBIM, KAK HAOCAIUCH JI00U,
MUD, NO CYML, 3ACPAIL... »;

o «.HHnenpusen K usoouUIuI0 pasrooopastoblx uoetl,
0 Komopom meumanit 8 1999 2.»;

o «.Ymooeti 3axoHuUnUCy uoeu. A 0YMaro, Uimo uH-
cmumymel oezpaouposanit u cmaiiu usbezamo
PUCKa...»;

* Brl asmserecs nHBecTOpoM B MU. Kak BB fymae-
T€, BO YTO BBl UHBeCTUpYETE? TUb: 1y, 4 He 3HaO.
H motl anynoii omeem maxoe: 3mo Heumo O6onvuLee,
uem npocmoli Oypzep, u Mo Hewmo menvuiee, yem
MOMANLHAAL MPAHCHOPMAUUA HAULE20 OOULECEA... ».

Emy Broput A. Kapn, CEO Palantir Technologies Inc.,
B HOBOHM KHHUIC «TeXHOJIOru4yeckass peciybinKa»
(“The technological republic: hard power, soft belief,
and the future of the West”, 2025 1.). OH O6PYyIIWICS
C KpUTHUKOM HA CHJIMKOHOBYIO JOJIMHY U IIPU3BAJI €€
K HAYYHO-TEXHOJIOTUYECKON MOOWIM3AITNH [5].

Hnadge roBops, JAaXe «aBTOPUTETB» PayPal-mapun
pa304apoBaHbl M NPU3HAIOT, YTO KUOEPHETH-
Ka HcYeplaga CBOM METOJOJIOTMYECKUN PeCypC
U HE CHPABIACTCA C BO3POCIIECI CIOKHOCTBIO OKPY-
JKAIOIIETO MUPA.

B Hayke 3TO MOJIyYHUJIO HA3BAHUE «Oapbep CLONCHO-
cmus.

bazoBasg MEXaHUCTHUYECKAS META(POpPa «OPraHHU30-
BAHHOM MPOCTOTBI» OOJBIIE HE AACT KIIOYEH K I10-
HUMAHHIO TOT'O, KaK (POPMATHU3OBATH «HOBYIO OpPTa-
HUBAIUIO CJIOKHOCTH». DAKTUICCKU KUOCPHETHUKA

LIN®POBOE ObLLECTBO

IIPEBPATHJIACH B TOPMO3 IIPOI'PECCA: OHA EXKEAHEBHO
MHTCHCHUBHO, TCIICPb U «pyKamu» MM, aBTOoMaTH3UPO-
BAHHO YK/IAJbIBACT KUPIIUYH B OapbEP CJIOKHOCTH,
KOTOPBIN YEJIOBEUYECTBY IIPUJCTCA OCWINTD (puc. 1).

[IpeoponeHne 3TOro 6apbepa CTaNAO KIIOYEBBIM BbI-
30BOM HOBEHIIEA HUCTOPUH, CO3Pena HEOOXOIU-
MOCTH B HOBOM MBIIUICHHH, BBIXOJAINCM 34 PAMKU
KHMOEPHETUKU.

Hugppozenes

Oco3HaHUE OTPAHUYCHHOCTU KUOEPHETHUKU CTH-
MynupoBao yueHbx CCCP B 1980-€ roap! K OUC-
Ky HOBBIX (DYH/IaMEHTAIbHBIX OCHOBAHUU yIIpaBJIE-
HHA CIOXXKHBIMHU JUHAMHYECKHUMU CJIA00 JAETEPMHU-
HUPOBAHHBIMHU cUCTeMaMU. B nuctutyre MPTU AH
CCCP 06bU1a IpeIOKEHA U AIIPOOUPOBAHA KIIIOYE-
Basl UJIESl OTKA34 OT I'OCIIOJICTBYIOLIETO «HAYYHOI'O
IOAXOAA KIACCUYECKOU KMOEPHETUKU>: IIPUHYAH-
TEIbHOU JEKOMIO3ULIMU/PA3IOXKEHUA CJIOKHOCTH
Ha IPUHLMIIAX «OT Xa0Ca K YIIPOLIECHHOMY IOPs/I-
Ky». PYCCKUMU NCCIENOBATENAMU OCYIIECTBIICH I1E-
PEXO/T HA HOBBI YPOBEHD A6CTPAKIIMU (POPMATH3A-
LIMY CJIOKHOCTU B €€ 3BOIIOLIMOHHO PACTYIIEH 1OJI-
HOTE U JUHAMHUKE [6].

B HOBOM NOAXOAE CLONCHOCIL paccmampueaen-
CAl, Kak ecmecmeerHoe C60ICME0 CUCmeMmbl 1 YIIPaB-
JIAIOIME BO3ACUCTBUA <KUBYT» B 3TOU CJIOXXHOCTU

PucyHok 1. OT «knbepHeTHKN» K «(hpakTanbHOM 3BONHOLUN CUCTEM —
reHesucy uucpol»
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LLUOPOINEHE3

BorphiTe BOE
R D HBE ALK

EfumHan kapmmna
Mupa

Hat obimMana
WHPORMALIERA

CHCTEHA CMOTERME CIACTERME YIIPARAEHIEA
) WEIRARNEHGA THREAEHAR HASHALAHHA
PPRKTAN TEPPATORER CTPACTG TECERTOM

PucyHok 2. Cxema 3ameHbl 61104H0-MOAYNLHOIO CTPOUTENBLCTBA CUCTEM FEHE3NUCOM CUCTEMbI KaK LIeNIoCTHOr0 EAMHOr0 runeprpaca ¢ HenpepbIBHLIM

thpakTanbHbIM 3B0HOLUOHHBIM PA3BUTUHEM

Ha IPUHIIUIIAX XOJIU3Ma, HACJICTOBAHS, THKATICYJIS-
WX U HOIUMOP(PU3MA.

[TpeoKeHa AIBTEPHATHBA: PPAKINANGHASL OP2a-
HU3AUUS CIONCHOCIIU BMECINO MEXAHUCINUMECKO20
YRPOUEeHLSL.

DpaxmanvHas OpeaHU3auUs CIOICHOCIU
BMECINO MEXAHUCIUHLECKO20 YINPOUCHUA

S,HCCB MbI IIOAXOJIWM K HOBBIM KOHIICIITYa/IbHBIM
IMOHATHAM CO3JJaHUSI CUCTEM VIIPABJICHUS: I'€HE3UC
U (ppaKTa.

Iénesuc (epeu. genesis) — MPOUCXOXKAECHUE, CTAHOB-
JIEHHE U PA3BUTHUE KAKOT'O-TUOO ABJIEHHUA (TIOJTHBIA
JKU3HEHHBIN 1TUKII), B HAIIIEM CJIy4d€ — CJIOXKHOU JIU-
HAMMWNYECKOI CUCTEMBL

Dparxman — STO BbIIEICHHAS 3JIEMEHTAPHAS 3aKO-
HOMEPHOCTD/IIPABUIIO, KOTOPOE JIEKUT B OCHOBE
2@HE3UCA CUCIEMbL YIPABNCHUS METOOOM CAMONO-
0006u.

Lugpozeres peanusyeT 3aMeHy 6JIOYHO-MO/TyJIbHO-
I'O CTPOUTEIBCTBA CUCTEM 2eHE3UCOM CUCIeMbL KAK
UenNoCmHO20 eOuro20 unepzpaga ¢ HenpepPoi8HbIM
PPaxKmansHoIm I60/MOUUOHHBIM pa3eumuem (dJ1e-
MEHTOB U CBA3EN ), MHOXECTBEHHOCTBIO 1IEIEH, MEX-
JUCHUIUIMHAPHOCTBIO, BKIIIOYEHHEM CYO'bEKTa (Ha-
omoarens) B KOHTYp paccMoTpenus. [Ipu atom
3JIEMEHTBI MOTIYT OO6PA30BbIBATH HOBBIC KA4YECTBA
Ha YPOBHE UX JIOTUYECKOTO OOBEIMHEHUS B 1I€JI0€.
VIpapiieHHE B CBOIO OYEPE/Ib TTOHUMAETCA HE KAK
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>»>»> MupoBas (hmHaHcoBas
CUCTEMA — Ype3BblvanHo
KOMMNMeKcHasa, LeLeHTpann3oBaHHas
N afanTBHaa — He MOXeT
ynpaBnaTbCsa KnbepHeTN4ecKon
CXEMOW, KaK 3aBOACKON KOHBEWEP.

JKECTKOE BO3JIEHCTBUE U3BHE, A4 KAK B3AUMOJIECHCTBUA
U CaMOOPIaHM3aHsd CUCTEMBI BHYTPU (puc. 2).

HoBast mapaaurma moATBePK/IACT, YTO [ETOCTHYIO
CJIOJKHYIO CHCTEMY HEJTb3$1 [IOCTPOUTD ITPOCTHIM KOM-
6I/IHI/IpOBaHI/ICM <<‘~ICpHI)IX SIIMUKOB» U HCpI/IOﬂI/I‘-IC—
CKHUM «CIINUBAHUEM» NUX O6MCHOM JAHHBIMU.

Hcnosb3oBaHuEe IPUPOJAONOLOOHBIX I'PadO-1IeH-
TPHUYHBIX UHCTPYMEHTOB LU(MPOreHe3a KOMIAKTHO
TPAaHCMOOPMHUPYET CUCTEMY B EAMHOE CHEPHOE 1IETI0E
IO 6CEO0BEMIOULCM)), BCENDOHUKAIOULCMY), 6CeH(I-
npaensouwemy, 6cenoooepicusarouem) PpaxTaib-
HOMY NPUHLIMIIY: «BCE BO BCEM» U «€JUHOE BO MHO-
I'OM», YTO IIOK43bIBAET BO3MOKHOCTD LIEJIOCTHOTO
OCO3HAHMS OPI'dHU3ALHH €€ CJIOKHOCTU.

Koznumueruiil K01eKIMUEHbILL KOHBED2eHMHbLLL
UHICUHUPUNZ

Wnen nudporenesa noaydwIn IPakTHIeCKOe pas-
BUTHC U IIPUMEHCHUEC B IOCICHUE JICCATIICTUSA
B PAMKAX ITO/IXO/A, U3BECTHOTO KAK KOHUMUBHBLLL
KOMEKIMUBHBLIL KOMEEP2eHIHbILL UHICUHUDUHZ, NN



K3-unncurnupune. DTOT MOAXO] ObUI IPEAIONKEH
POCCHUHICKMMHU HCCIIC/IOBATE/ISIMU KaK OTBET HA BBI-
30Bbl MHAYCTpHH 4.0 U NIPOBaJbl TPAJUITMOHHBIX
IIPOEKTOB IIU(PPOBOH TpaHCHOPMAITUH, ITUPPOBLIX
JIBOMHHUKOB, OOJIBIINX JJAHHBIX U T.IL

K3-MHXUHUPUHT OCHOBBIBAETCA HA TPEX TJIABHBIX
TIPUHIHAIIAX, BBIHCCCHHBIX B €CI'O HA3BAHUC: KOZHIU-
MUBHOCIb, KOJLNEKMUBHOCITb N KOHBED2eHMHOCb.
o Koenumuenuiil (iam. cognitio — 3HAHUE, IIO3HA-
HUE) — MO3HABAEMBIM, COOTBETCTBYIOINH ITO3HA-
HHUIO.

e Koanexmuenwii (ram. colligere — cooupartp) —
OOIINHI, COBMECTHBIN (IIPOCTPAHCTBEHHO-pPACIIPE-
JICJIEHHBIN ), OO'bETUHEHHBIN, KOJJICTUAIbHBIH, OC-
HOBAHHBIN HAa OOIHOCTHU TPY/A; IPE/IHA3HAYCHHBIN
JUIS KOJUIEKTHUBA. [1OIpa3zyMeBaEeTCs, 4TO CIIOKHbBIE
NPOOGJIEMBI HE MOT'YT OBITh PENIEHBI OT/IEBHBIM «Cy-
nep-peryaaropom». Hampumep, Koncopumym «lud-
poreHes» 0O beqUHII AECITKN KOMIIAHUHN U TBHICSI-
YM CHELUAIMCTOB, COBMECTHO PEHIAIOMINX 331a49U
B €JMHOM NH(POPMAIIMOHHOI CPEJIE.

» Koneepzenmmuolil (1am. convergo — CONMKAI) —
00EeCIIeYynBAIOIINN COMMKEHUE, CXOUMOCTb, CJIU-
SIHUE, €AUHCTBO. YXOJ OT TPAAULIMOHHBIX BEJOM-
CTBEHHBIX «KOJIOJLIEB>, OTPACIEN 3HAHUH, IPOdeC-
CUOHAJIUTETA B OJb3y €AUHOI'O IIPOCTPAHCTBA pE-
HICHMA 3a/d4, KOTOPOE IIO3BOJISICT HMHXKECHEPAM
PAa3HBIX OOIACTEN «TOBOPUTH HA OJTHOM SI3BIKE».

o Unocunupune (ram. ingeniun — CIOCOOHOCTD,
M300pETATENIBHOCTD) — C(epa AeATETbHOCTH, CBSI-
3aHHAs C OOECIIEYUEHUEM CUCTEMHOI'O IIOJX0/A K CO-
3UAATEIBHON JEATEIbHOCTH YEJIOBEKA IIO BCEMY
JKU3HEHHOMY LIMKJTy IIPOM3BOJCTBEHHOI'O IIPOLIECCA
C PAallMOHAJIBHBIM TEXHUKO-3KOHOMHUYECKHUM 006O0-
CHOBAHUEM.

[Tpaktuyeckn K3-UHXUHUPHUHI PEAJTU3YETCA
Ha 2pago-yenmpurnoil naamgpopme, rae KOIeK-
THUBBI CIIEIUAIUCTOB MOI'YT COBMECTHO MOJEIUPO-
BATb HEIPOTHUBOPEYMBLIC B3aMMOJOIOJIHAIONIAE
CJIOKHBIE CUCTEMEI [7, 8].

Ha mnardopme nugporenesa (popMupyercs ye-
JOCMHAn yupposas mooeis opanusavuu (IIpea-
HIPUATHA, PETUOHA, OTPACIH, TOCYAAPCTBA U (UJIN)
BCEX UX BMECTE) B BUJEC 2unepzpadga sHaruti. Bee
JIAHHBIE U 3HAHWs, PAHEE PACIPEIEIEHHBIE 1O PA3-

>»>  DakTn4eckmn knbepHeTuka
npespaTunach B TOPMO3 NPOrpecca:
0Ha EXEe[IHeBHO MHTEHCWBHO, TENepb
n «pykamu» M1, aBTOMaTn3anpoBaHHo
yKnaabiBaeT Kupnuyu B 6apbep
CMOXHOCTW, KOTOPbIA YeS10BE4ECTBY
NPUAETCS OCUNNTB.

LIN®POBOE ObLLECTBO

>»>  DaKkTu4eckn KnbepHeTuka
npespaTunacs B TOPMO3 NPOrpecca:
OHA E)Xe[JHEBHO MHTEHCWBHO, TENEPb
n «pykamu» M, aBToOMaTn3npoBaHHo
VKNa/blBAET KNPNN4K B Bapbep
CMOXHOCTK, KOTOPbIA YeroBEYECTBY
NPUAETCS OCUNATB.

posnenuem nnoagcucreMam (ERP, CRM, PLM, B/ ort-
JICIBHBIX CTPYKTYPHBIX €IHMHUIL U 1IP.), KOMIIAKTHO
ATPETUPYIOTCA (PPAKTAIBHBIM I'PA(OM B 3TOH MO-
genu. I'pado-uentpudnag mnardopma nudpore-
He3a OOECIIEYUBAET «OeCUlO6MH)H0» KOHBEPIEHIIUIO
MH(MOPMAIINH: YCTPAHAIOTCA NIPOTUBOPEYNI U IY-
6JII/IpOBaHI/IC JAHHBIX, IIPUBOJATCA K COBMCCTHUMO-
CTH Pa3Hbl€ KIACCUPHUKAIIMU, (POPMATBI U METPHU-
K. MTHa4ue roBops, HUPPOTCHES CO3/IAET eOUH)IO Ce-
MAHMUUECK)r0 cpedy, TJIE BCE IEMEHTBI CUCTEMBI —
OT MaTEPHUAIbHBIX PECYPCOB IO OU3HEC-IIPOLIECCOB
1 YCJIOBCYCCKHX KOMHCTCHL{I/Iﬁ — HOPEACTABJICHBI
U CBSI3AHBI IPYT C JPYIOM.

Ha 6a3e Tako¥ MHTETPUPOBAHHON MOJIEINU CTAHO-
BUTCs BO3MOYKHBIM 960/ITOUUOHIOE MOOCIUDOBAHIUE
YIIPABIAIONMMNX B3AUMOAECHUCTBUM: KOJUIEKTUB 3KC-
IIEPTOB MOXKET IPOUTPHIBATD PA3IMYHBIE CLIEHAPUH
Pa3BUTHUSA CUCTEMEL, «3aIVIAbIBATE> BHYTPb JIIOOOTO
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BUPTYAJIbHOI'O 3JIEMEHTA («4EPHOTO AMMKA» OOJIbIIE
HET, BCE 3JIEMEHTDI IIPO3PAYHBI I AaHAIN34) U BHO-
CUTb U3MEHEHHS, IPOBEPSA UX IOCIEACTBUA. [Ipo-
LIECC YIIPABJICHMA IIPEBPALIACTCA B HENIPEPBIBHBIN
LIUKJI COBMECINHO20 ME0PUecmed — CUCTEMA PA3BU-
BAETCA MOJOOHO ) KUBOMY OPI'AHU3MY, 4 DyKOBOJHUTE-
JIU BBICTYIIAIOT CKOPEE CAZOBHUKAMU, YEM MAIIUHU-
CTaMH JIOKOMOTHUBA [9, 10].

BakHO IOJTYEPKHYTH, UTO ITU(PPOTEHE3 — ITO HE Pa-
30BBIN AKT OUM(POBKH, 2 UMEHHO I'€HE3HUC POXK/IC-
HUS HOBBIX PEMIEHUN U 3HAHUI B IUPPOBOU CPEJIE.
C TEYEHUEM BPEMEHU MOJEIb OOOTralaeTCsl, CaMO-
OPraHU3YETCA 34 CUET IIPABUJI COIVIACOBAHMS U BKJIA-
Jla pa3HbIX YYACTHUKOB. B nurore popmupyercs xoz-
JeKMUBHBLL UHIME KM YIIPABJICHU NPEATIPUATU-
eM B U pOoBOU popMe.

BmecToO «Kydmn» paspO3HEHHBIX NHPHJIOXKEHUU TeE-
IEPH BBICTYIIAET €AUHOE METAIIPOCTPAHCTBO, ITOITO-
My JIIOObIE U3BMEHEHHUA CPA3Y OTPAKAIOTCS HA LIEJIOCT-
HOU CUCTEME COCTOAHUI, U YIIPABJICHUE COXPAHACT
BO3MOKHOCTD BO3/ICHCTBOBATD 4/ICKBATHO CUTYAIIUU
JIAKE IIPU POCTE MACIITA6a (CETEBOM NPHUHITUIT BME-
CTO UEPAPXUUECKOTO).

Hudporenes u K3-MHXUHUPUHT ABJIAIOTCA 3aKPbl-
BAIOIIMMU TEXHOJIOIUAMU (10 AHAJIOTUU C IIOHATH-
eM disruptive innovation) — 3TO TEXHOJIOTUHU, KO-
TOPBIE PAOUKANLHO MeHAIOM npaesuia uzpor B UT-
OTPAC/IH, «3AKPbIBASL» CTAPBIM TEXHOJOIMYECKUN
VKJIQ/T 1 OTKPBIBAsI HOBBIH. OHU CIIOCOOHBI OO€CIIe-
YUTb CTPAHAM U KOMIIAHUAM, BOBPEMSA UX OCBOUB-
UM, METANIPEUMYIIECTBO — HAIIPUMED, B IPEOJO-
JIEHMH TEXHOJOI'MYECKOI'O PA3PhIBA MJIA JOCTHKE-
HUU CYBEPEHUTETA B KPUTUYECKUX TEXHOJIOTHAX.
Poccurickne uccnefoBaTen pacCMaTpUBAIOT IUd-
porenes u K3-MHXUHUPUHI KAK HOBBIN IT106a/b-
HBINA TPEH], B KOTOPOM Poccusa Kak nuaep npeia-
raeT MUPY aJBIE€PHATUBHYIO KOHIIEIIIUIO I'€HE3MCa

1812(00]0) 58

CreyeT OTMETUTD, YTO HPAKTUYECKUE PE3YJIBTA-
Tbl IIPUMEHEHUA ITUX MOAXOJOB YKE UMEIOTCA.
Bo Bcex mpoeKTax, BBIIOJHEHHBIX HaydHO!H KOM-
nanue «fmneplpadpl'pynmn» U nmapTHEpaMu, Npo-
JIEMOHCTPUPOBAHA 3PPHEKTUBHOCTD METOJOJIOTHUH
K3-MHXXUHUPUHTA [UIS PENIEHUS CJIOXKHBIX MEXK-
JUCHHUIUIMHAPHBIX 33/1a9 — OT YIPABJIECHUS JKU3-

HCHHBIM ITUK/IOM IIPOAYKIINU B IIPOMBIIIIJICHHOCTHU
IO MOJEJMUPOBAHUA COIIMAIBHO-IKOHOMUYECKUX
npoueccos. [IpusHaHue MEXAYHAPOAHBIMH 3IKC-
nepraMy HAYYHOW HOBU3HBI U TEXHOJIOTHUYECCKUX
OpeuMyIIecTB [udporenesa u K3-MHXUHHUPUHTA
TOBOPHUT O TOM, YTO 3aJIOKEHHBIE HOBATOPCKHE
UJIEW HAXOAT OTKJIUK U 34 IPEJETAMU HAITUOHAJIb-
HOU IIKOJIBL.

3axKJIro9YeHue

HcTOpHUYEeCKNI yTh KNOEPHETUKU OT TPHUyM(da I10-
CJIEBOEHHBIX JIET JJO CEIO/IHSI HAIIOMHUHAECT JpaMaTH-
4ECKYIO CUM(POHUIO, (PUHAI KOTOPOU TPEOYET CMEHBI
OCHOBHOM TeMbl. KMOEpHETHKA, POJUBIIUCH KaK
HayKa 00 yIPaBJICHUHN U OOPATHOM CBA3H, OJICCTALILE
CHPABUJIACHh CO CBOMMH 33d4aMM B 3IIOXY OTHOCH-
TEJIBHO IIPOCTBIX cucTeM. OHA BOOPYKWJIA YejIOBEYE-
CTBO HOBBIMH T€CXHOJIOTHAMM dBTOMATHU3AIINH U I1O/ -
IOTOBHJIA IIOYBY /11 KOMIIBIOTEPHOMN PEBOJIOLHUH.
OIHAKO B 910X) CLONCHOCHIL, KNOEPHETUYECKUI IO/~
XO/[1 343By4asl Kako(poHuemn. MexaHuCcTU4eCKUEe MO-
JI€JIM OKA3AIMCh HECIIOCOOHDI YJIOBUTD JKUBOU MYJIbC
CaMOPA3BUBAIOIIMNXCS CUCTEM, 4 IIOIBITKH YIIPAB/IATD
MU 110 CTAPBIM UCPAPXUIYCCKUM CXCMAM JINIIb YCY-
IyOMIn XaoC. Mbl IPUCYTCTBYEM HPU 3aBEPIIEHUN
OOJBIIOTO ITUKJIA U «peKBUeM 10 KUbGepPHemuKe» CUM-
BOJIM3UPYET IIPOLIAHUE C MAPAAUIMOM, UCUYEPIIAB-
ICH CBOM NOTECHIIUAJL.

OAHOBPEMEHHO 34POKIAETCA HOBAS MEJIOJUA — ME-
JIOOUA (DPAKmaisHOLL 600U CUCINEM, JUJISL KOTO-
POA CJIIOKHOCTB U IMHAMUKA — €€ OPIaHUYHOE €CTE-
CTBO. [{ugppozeres u Ko2HUMUBHBLIL KOIeKIMUGHbLLL
KOHBEP2eHMMbIIL UHICUHUDUH2 — JINITb OHU U3 IIEP-
BBIX AKKOP/JOB 3TOM Menoauu. VX 1ossaeHue CBUjC-
TENBCTBYET O CTPEMJIEHHUM HAYKU U MPAKTUKU K UH-
TCFpﬂ.HbHOMY, LICJIOCTHOMY IIOHUMAHWIO YTIpaBJ'ICHI/ISI.
B HOBOM MBIIIIJIEHUH AKIIEHT CMEIACTCS C JKECTKOT'O
KOHTPOJIA HA KOIGOOUUIO YIIPABIAIOIINUX U YIIPAB-
JIIEMBIX SBJICHUH, HA COBMECTHOE TBOPYECTBO CYO'b-
€KTOB CUCTEMBI, HA KOHBEPI€HIIUIO 3HAHUN U 1TU(-
POBOE BOIUIOIIEHUE 3AMBICIIOB.

KoneuHo, Briepeau eme MHOIO BOIpocoB. Hosas ma-
pasurMma HaXo/IUTCs Ha CTAIUH (POPMUPOBAHUSL: TPE-
OyeT riyboKOTO TEOPETUYECKOI'O OCMBICIIEHUS, J10-
K434TEIbCTBA CBOEH YHHUBEPCAIBHOCTH U BBIPAOOT-
KM METOJIOJIOTMYECKUX CTAH/IapTOB. Heobxoammo
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>»>  Bbi30Bbl COBPEMEHHOCTN —
0T rnoBanbHbIX 3KOHOMWUYECKUX

KPWU31COB [0 yNpaBreHnsd pasBuTnem
NCKYCCTBEHHOI0 UHTENNEKTA —
HaCTOATENbLHO TPEBYIOT HOBbIX
CTpaTErnin ynpaBNeHNS N MbILEHNS.
TpuegnHCTBO KOrHUTWUBHONO,
KONNEKTMBHOIO 1 KOHBEPrEHTHOIO
Ha4aJsli MOXET CTaTb OCHOBOW Takol
CTpaTernu.

NPEOJOIETh HHEPLIUIO CTAPOI'O MBIIIJICHHUSA, IIOATO-
TOBUTDb K4JIPbI, CHOCOOHBIE PAOOTATh B KOHIICIIINU
K3-UHXMHUPUHTY, OOYCTPOUTD IOPUANYIECKYIO U OP-
raHU3ALMOHHYIO HH(PPACTPYKTYPY AJIs CETEBBIX KOJI-
JIEKTUBOB U I'PaO-LIEHTPUYHBIX I1aTdopM. Ho Ha-
IPAaBJIEHUE BOJIOLUU YKE OOO3HAYEHO.

B 3aKmo4eHre OTMETHM, YTO BBI3OBBI COBPEMEHHO-
CTH — OT IVIOOAJBHBIX 3KOHOMMYECKMX KPH3HUCOB
JIO VIIPABJIEHUS PA3BUTUEM UCKYCCTBEHHOI'O UHTEN-

LIN®POBOE ObLLECTBO

JIEKTA — HACTOATENBHO TPEOYIOT HOBbLX cmpame-
2ull ynpaeirenus u moiunerus. TpueJUHCTBO KOI-
HUTHUBHOTI'O, KOJUIEKTUBHOI'O U KOHBEPIE€HTHOI'O
HA4aJI MOXKET CTATh OCHOBOU TAKOM CTPATETUU. DBO-
JIIOITMOHHBIE CUCTEMBI MBIIIJICHUS, ONUPAIONIHUECS
Ha U(MPOTreHe3 3HAHUHN, JAIOT IIAHC BBIMTH 34 IIpeE-
JICJIbI OI'PAHMYCHUI TPONUIBIX JIET U HAYYUTHCS I'ap-
MOHHWYHO YHleBJ'IHTb CJIOKHOCTBIO, OCTaBaAsACH HpI/I
3TOM B COIJIACUH C €CTE€CTBEHHON MUHAMUKOHN CHU-
creM. B 6vpkaiime rofpl IPUHITUIIBL TU(PPOreHesa,
K3-MHXXUHHUPUHIA U POJICTBEHHBIX IIOAX0/10B HAUAYT
U POKOE TIPUMEHEHNE, OTKPBIBASI HOBYIO CTPAHUILY
B ICTOPUHU HAYKH OO YIIPABJICHUU U PA3BUTHUL ]

M3C 25108
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