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Bneck u HUWeTa «MHhopMaUunMOHHbLIX Moaenen» 3anaaa,
Poccuu n mupa

20.04.2016r [lpaButenbctBO MocCKkBbI UM psag  opraHMsauun nposenu  2-w
MeXayHapoaHbIN MHAOPMaLMOHHO-TeXHoNnorndecku opym «MHo2omepHast Poccusi». Ha
dopyme Obinu npeacTaBneHbl MMPOBbIE AOCTMXKEHNA B 06nacTM aBToMartm3aumm, Co3gaHus
TEXHOMOMMA U MHCTPYMEHTOB MOJENen CIIOXHbIX OOBLEKTOB COMPOBOXAAKLWMX BECb WX
XW3HEHHbIN LMK NPOEKTUPOBaHNE, NPOU3BOACTBO, AKCMyaTaums, yTunmsaums.

KntoueBblM 3BEHOM TakuMx TexHosormn aensetca «MHdpopmauynoHHaa mogernb». OHa
pacKpblBaeT CYLHOCTb TEXHNUYECKOro 00bekTa Yyepes ero BMpTyasnbHbln 06pas, cHabXaeT ero
Tematnyeckum obecneveHmem paboT, JOKYMEHTOOBOPOTOM pacKpbiBalOWMM €ro CyLHOCTb.
CpenaH 0630p goctmxkeHun B Poccum 1 B mupe.

basoBble acnektbl npumMmeHeHus  «WHdopmaumoHHon  mogenuy  (MM)  npu
3Kcnyatauum KpynHoOro npon3BoacTBEHHOro ob6bekTa aTo:
e VIM — kKak eguHas TodKa [JocTyna K WHXEHepHon uHdopMaumm o6 obbekTe
(xapakTepuCTuKK, AOKYMEHTbl, HOPMaTWBbI Ha PEMOHT, MUCTOpPUSA 3JKChnyaTtauum u
PEMOHTOB) — Kak OCHOBa 3(p(PeKTUBHOIO ynpaBneHuns;
e ABTOMATU3NPOBaHHasi MpoOBEpka YyCrnoBUA W TpeboBaHWM K npoekTy. Bbinyck
NPOEKTHOM AOKYMEHTaLMN Ha cTagum paspaboTku;
e UM — Kak cpeaCcTBO ynpaBfieHNa NPOLLECCOM COOPYXKEHUS, YY4ETA, XPaHEHNA U JOCTyna
K JOKYyMeHTauuu;
MogaenupoBaHue npoLeccoB co3naHusa Ha 6ase 3D moaenu;
YYET AedheKkToB U PEMOHTOB HenocpeacTseHHO B NM;
Buayanunsauunsa obopynoBaHusi MMetoLero gedektsl yepes NM;
Busyanusaunsa nnaH-rpadMKkoB PEMOHTOB, OOCNegoBaHUM, MOMHbIX W HEMOSHbIX
TEXHNYECKMX OCBUOECNBLCTBOBAHMI N MPOYUX MeponpusaTuii Ha UM;
4D Buayanmsaums nocrnefoBaTenbHOCTU KPYMHbLIX PEMOHTOB;
NHTepakTuBHas B13yanusaums npouecca peMoHTa, nraH-gakT TeKyLero COCTOSHUS;
YnpaBneHue 3akynkamu n noctaBkamu;
Buayanusauuna Tekywiero coctoaHua obopyposaHua Ha 3D mogenu (B pabote, B
peMoHTE, B pe3epBe)
e OdpopmneHve 3aaBOK Ha BbiBO4 0060OpyoOBaHWS B PEMOHT U HaApsSAOB Ha PEMOHT C
ncnonb3oBaHMeM MHgopmaumm AM;
e YnpaBneHune pecypCHbIMU XapakTepuctmkamu, 1 ap.

TexHuka n TexHonormn MM WKMPOKO BHELPSATCA U MPUMEHATCA B PasfiUYHbIX
oTpacnsx, B mupe n Poccun. 310 Hedptexummnda, ASC, cTpontenbctBo, HedTeras mn ap.
Massachusetts Institute of Technology, MIT — yHMBEpPCUTET N UCCNEOOBaATENLCKUN LIEHTP
pacnonoxeHHoln B Kembpuopke CLUA npegcraBun goknag wucnonb3oBaHuss MM B
HedpTenepepaboTke [leTponeym (agMMHUCTPATMBHO-TEPPUTOPMArbHLIA OKPYyr B LITaATe
MonTana, CILUA). Packpbin rybokylo CBA3b Ha BCex 3JTanax: MpOeKTUpoBaHue,
NPOM3BOACTBO, AKCNIyaTaums, guarHoctuka ¢ BkrnoveHmem B UM rny6okon Hayku, MeToauK,
METOAOSIOrMI: NPOEKTUPOBaHUS, NPOMU3BOACTBA; ynpasneHus. V1 ato Bnedatnser. B mupe
npogenaHa u penaetca 6Gonbwas pabota. U Gasupyetcs OHa Ha KoprnopaTUBHOE
B3aUMOAENCTBUE, INEKTPOHHLIN AOKYMEHTOOO0POT C NPUBSA3KON Ha BU3yanuaaumio.

Mo oTHOWeEHUIO K HalWeMy NOHMMaHUIO U1 BO3MOXHOCTAM — 3TOT [lporpecc — ato
ycTtapeBwne TexHororun. OHM OpMEeHTUPOBaHbl Ha KoprnopaTuBHOE YyrpaBrieHue U
TEXHUKO-TEXHOJIOTMYEeCKUN noaxon, Ha u3BneYeHue npubbinum m3 obopota. A ¢
nosvumn TUO - TakouM noaxon ywepOHbIM M Aaxe npecTynHbin. OH TOpMO3UT
pa3BuTMe, yaepxuBaeT oOLECTBO Ha NyTUM NOTpeGneHus, IKcnnyartauuu 4enoBeka
YyenoBeKoMm, a Bcemu BmecTe — lNpupoabl.
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PackpbiBasi yHUKanbHOCTb W wupokme Bo3MoxHoctn WM  LWkapuH AnekcaHgp
BrnagumunpoBny — pykoBoauTenb yrnpasneHna uudposBbix Mogenen npegnpuatun K
«HEOJTAHT» — Ha BOMpoC «kak ceolicmea KOHKPemMHo20 3JieMeHma KOHCMpPYKUUU cesi3aHbl
C yMCcmeeHHbIM mpyAoM, 3HaHUSIMU KOHKPemHo20 pabomHuka coeslaguwie20 amom o6bekm?»
— MPUBEN B HEOOYMEHME U He MOHMMaHuMe — O YéM peyb? Beab oHM co3galoT MalunHy-
TEXHOSIOTMI0, MPUMEHSIOT anropuTMmMyeckme n yHKUMOHanbHble noaxoabl. N nx «MawmnHbl —
MM-mopenun» opueHTMpoBaHbl Ha 0BOPOT pecypcoB U Ha u3BrneyvyeHne m3 atoro obopoTa
Npmbbinn, Npu 3TOM NOAN U cO34aBaeMas UMM TeXHMKa HUKaK He CBA3aHbl Mexay cobow
yepes pesynbTat Tpyda. Co3gaHHas TexHWKa NPUHAANEeXUT XO35iIMHY BMeCTe C HecyliMM B
cebe MHTennekTyanbHbIM PeCcypCoM YMCTBEHHOro Tpyaa, MHOpMaumm n SHepreTudecknx
3aTpaT ucnonHutenen. Bcé ato 06e3nnyeHo n NoaToMy Nnerko nepenpuceavMBaeTcsa NiogbMu
COrnacHo Nx nepapxudeckomy ctaTycy 3aHMMaroLemMy TO UM MHOE MOSIOXKEHUIO B COLMYME.

Boobuwie Ha dhopyme 6bino oveHb MHOro « HEOJIAHTA». OH, kak 6ypbsiH — 3an0nOHNUN
BCE, He JaBas [axe Maneunwen BO3MOXHOCTU BbiCKa3aTb APYryt0 MO3ULMI0 — OOHECTU OO0
YYaCTHUKOB KayecTBeHHO HoBble 3HaHuA. A OHW ECTb: no3vums, BO3MOXHOCTU, NOAXon,
Hay4yHO-TEXHMYeCKUn noTeHuman, u 3agen Poccun. Mogepatop Koponb MapuHa -
reHepanbHbin gupektop OO0 «KOHCTPYKTOp» HE COM3BONUMA BbIAENUTb AaXe TPEX MUHYT —
Ha coobLlWeHne O KadeCTBEHHO HOBOM YPOBHE [OCTMXeHUW u 3HaHuax Poccun. O
CYLLECTBOBAHMM TEXHOSMOMMM MO3BOMSAWNX OopMUpOBaTbL HOBYK, He dU3n4eckoro
cBoncTBa MHMpPACTPYKTYypy obuwiectBa, — a MHAPACTPYKTYPY WHTENNEKTa, KadeCTBEHHO
HOBbIX OPYANN Tpyaa — aBTOMaTU3UPYIOLLNX NPOU3BOANTESbHBIE CUMbl ObLLEeCTBa.

CyTb Takoro obuiectBa — npeobpasoBaHMe 3HAHWW, MHOPMaUUN N YMCTBEHHOIO
TpyAda B HasBaHHy MUU. DTO yKe He MallMHA-TEXHONMOIMS, @ Ka4eCTBEHHO HOBbIN MCTOYHUK
aHeprun. OH nononHsaeT aHepreTndecknin Grogxet lMpupoabl 3a CYET YMCTBEHHONO Tpyaa
yenoseyecTBa. Beab 4enoBeyecTBO — 3TO €QUHCTBEHHAs €€ cuna cnocobHasa pewartb 3Ty
3agadyy. Opyoua Tpygoa KaTeropyum WHTeENfnekta — MO3BONAT  aBTOMaTM3MpoBaTb
npounssoguTenbHble cunbl obwectsa. OHM cchopMUpyoT PopMy YacTHOM COBCTBEHHOCTU Ha
MaTepuann3oBaHHbIN B Ha3BaHHbIX OpyauAX Tpyaa — uHTennekTt. OHM Takke O4HOBPEMEHHO
cchopmupytoT dopMy 0OLLLEeCTBEHHONW COBCTBEHHOCTU Ha (PM3MYECKMEe pecypcChbl, BKIKOYas
poctwkeHna Coumyma, KoTopble paboTalT Ha pelleHve 3afad TPyOsWMXCs, a He Ha
NpubbINb SKCNyaTaTopoB — 3a CYET nepemorsioTta NpupoaHbIX pecypcoB u cyaeb nogen.

Hawwn TexHonormm packpbiBalOT HEe COCTOATENbHOCTb  anropuTMUYECKOro W
YHKUMOHANbLHOrO noaxoda, peanusauum CUCTEM YnpaBneHUs — B KOTOPbIX «YyrnpaBrisoT»
BUM—-meHexkepbl, rnMaBHOWM  3ajaden  KOTOpPbIX  SBMAAETCA  MNPOEKTUPOBaHME U
nporpaMmmupoBaHue. Ho rnaBHas npobnema B TOM, YTO MEHeLXep — 3TO MO onpeaeneHnto —
aunetaHt. OH pganék oT [NaBHOroO KOHCTPYKTOpa, MybuHbl ero 3HaHun. MeHemxepom
ABMSETCA AaXe npe3naeHT — MOTOMY YTO OH criyra AeHer n niogen nmu sragewowmnmm. A
HWKaKoro OTHOLLEHUS K Hapody, OT MMEHWN KOTOPOro OH Kak Obl n3bnpaetca — OH He MMeeT.
Ero rmaBHas 3agava ygepxmeatb Hapo B NOBUHOBEHUN U CAYXUTb «3051I0TOMY TENbLY».

A 3agjaya yernose4vecTBa B APYrOM: BbINTU Ha NyTb CamMopasBUTUS, CTaTb UCTOYHUKOM
SHEpPrMM MOMoSTHAKLWNM 3HepreTnyeckun OrogxeTt lMpupoabl. A 3TO YMCTBEHHbIA Tpya U
HaKOMMEeHHbIN NoTeHUuMan MHTennekrTa yenoseyectsa. [pyn 3ToM 06LWECTBO OOMKHO CTaTb
camMoAoCTaTOYHbIM, a npobnema notpebnexHns — hakynbTaTuBHOW. Beab rnaBHasa 3agada
yenoseyectBa — cratb Guandeckum PA3YMOM [pupoabl 1 nononHATb €€ Grogxet
paboTocnocobHom aHeprnen (cBo6ogHOM), NPUrogHON ANs caMoopraHuaytoLencs MNpupoasl,
ANnga BHeApeHus camopassuTtusa Counyma 3a CHET YMCTBEHHOIO Tpyaa, MHdopMaumm, onbiTa.

BMM—MeHe,EI,)Kepr HEe NOHMMAaKT 4YTO TaKoe nMNpoeKTnpoBaHMe TEXHNYECKOro,
OKOHOMMUYECKOro, noJiInTM4eCcKoro, naeosiorm4eckoro 1 MMpoBO33PEHYECKOIO YpPOBHA. N kak
3TN TEXHOJIONMN CBA3aHbl C SHEepPreTu4eCKnm OogpKeTOM anpOﬂbl C FapMOHI/IeIZ Cou,myma.
OHM He NOHMMAIOT YTO Takoe caMopa3BUTNE N €r0 COCTaBHbIE 3AINIEMEHTbI. CaMoyrnpaBIieHUNeE,
camMmoopraHni3auuna; CaMO(bVIHaHCI/IpOBaHMG, peann3dyemble B paMKax camMopeanum3aunmn
JINYHOCTU n Ha npuHUMnax B3al/IMOO6yCJ'IOBJ'IeHHOCTI/I, B3anMMOCBA3aHHOCTH n
B3aMMO03aBMCUMOCTM  TEXHOSOMNM CbI/I3I/ILIeCKOFO MuUpa npegcraBsiieHHOro cBoucTBaMun
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MpocTpaHcTBa 1 BpemeHn. 3To TEXHONOMMKU — Korga npoLecchl peann3oBaHHble BO BpEMEHU
— cTaHoBATCA hmsmyeckum obvektom (MHT). 31O BO3MOXKHO Koraa chopmumpoBaHa yHKLUA
3HaHWK, Tpyda ngen, CTPYKTyp, CUCTEM UMM CO3[4aHHbIX — B npouecc co3ganna NHT.

BUM — meHexepbl HE NOHMMALOT U He 3HatoT, kak UM HanonHaeTcs nHgopmaumen —
kotopaa cootBetctByeT WMCTUHE. ApamoBa HwuHa MuxanmnoBHa — 3amecTuTenb
reHeparnbHOro gupekTopa no pernoHanbHoMy passutuio HTL «Kamun-cesep» nogsogs ntor
paboThbl CEKUMM O KOHLENnuMn MHGOPMAaLMOHHONO MOAENUPOBaHuA — cetoBana, 4to M-
mMozenu 6bICTpo pasBuBatoTcs, a MHpopmaums BbiCTpo ycTapeBaer.

C Moelr TOYKM 3peHus UCTUHHas WHpopmauusa — He ycTapeBaeT HMKorga, oHa
Be4yHa! Bonpoc B TOM, 4YTO OHa 1 MHorne He 3HatT, YyTo MHOOPMALUWA — 3710 cywHOCTb
duanyeckoro obbekta M OOBLEKTUBHOM peanbHOCTU. WX ycTpauBaeT MNOHATME — 4TO
MHJOpMaLUNA — 3TO cBedeHUsl, AaHHble... M ycTpanBaeT NnoToMy — 4TO 34eCb U cenyac OHO
(MOHATME) CAYXUT UM NNYHO POPMUPYS UX NONOXeHNe B obuiecTse (MMM BOPOBAHHOE).

Ha camom e gene, Ta uHdopmMmauus 4To yctapeBaeT n obunbHO BbibpacbiBaeTcs B
obulectBo — 9TO BCero nuuwb — HecBapeHne YMA BOT Takux «nepenoBbiX NNOEPOBY,
TEXHOMOMMM M NOAX0A0B KOTOPbIE OMycKatT OBLLECTBO U NOAEN B «HEYUCTOTbI» 00BbEMOB
Takon nHdopmaumun. Jlrogn B Hen 3axnébbiBatOTCs U NOITOMY — NO3BONSAOT BOSILIOTHO XNUTb
BOT TakuMm rope nugepam peanuaywowmm bBJIECK «MHpOpMaUMOHHBIX Moaenemn» wu
npubnmxarLWwmM YernoBevyecTBO K KOHLUY cBoen aerpagaumm o6ycrnoBneHHOW MNOSUTUKON
«30noTOoro MunnNuapga» nNPUHSBLUYK KOHUEMNUMID OrpaHMYeHHOCTU pPECYPCOB MraHeTbl
3emns u MNpupoabl. BMecTto Toro 4tobbl MOBGMNM30BaThL YeNoBEYECTBO Ha MyTb NOCTUXKEHUS
rMyGunHHBIX Mupo3gaH4yecknx 3HaHWK, Ha NOMOSIHEHME 3a CYET NOMe3Horo Tpyda Grogxerta
Mpupoabl — 3TK NOAN BOSIbHO MM HE BOJSIbHO — LEHOW CBOW KPacWMBOW XXU3HU — CEroHs
NpnbAMXKarT Kpax LMBUNN3aLMN — HE NOHMMAas TOro, YTO TBOPST.

CnpaBegnvMBoCcTU paau Hago OoTMeTUTb — 4YTo B VIM — gencTBuTenbHO peanu3oBaH
CepbesHbin Tpya. M 910 Tpya MHOMMX ThiCAY U MUMNMOHOB ntogden. M oH 3acnyxuBaeT
BHUMaHUA N ogobpeHus. bega B TOM, 4TO KoHUeNuuda, oyHOaamMeHTanbHaa nnatdgopma u
NHTepechl, 3anoxeHHble 1 Takne moaenun — JIOXKHbI. OHu He opreHTMpoBaHbI Ha FMYyOUHHbIE
MwuposgaHyeckne 3HaHUA TPYAAWMXCH, Ha UX camMopeanu3aumilo Kak JUYHOCTEW, Ha
NpeTBOPEHNE B XU3Hb MUCCUN U NpefHa3HavYeHus Kaxaoro xutens lNnaHeTbl, Ha poOCT ux
HPaBCTBEHHOIO U AyXOBHOIrO ypoBHS. OHM OpUeHTMpPOBaHbI Ha NoTpebneHue n pabcTeo.

TexHonorum VUM — OpMeHTUpOBaHbI Ha peLleHMe 3agayvv onTMmarnbHOW Npubbinu oT
aKkcnnyatauum nogen n pecypcos lMNpupoabl. A 4enoBeyYecTBO A0SMKHO BbITb OPUEHTMPOBAHO
Ha BOCNPOWM3BOACTBO M NOMOSHEHUST 3HepreTnyeckoro brogxeTta Mpupoabl. Ho ons pewenns
aTON 3agaunm — KoHuenuus VIM v nioge eé npeacTtaBnsome — odeHb Janekn, K coxaneHuro
— OHM 03ab04eHbl CBOMM NNYHLIM BnarococTosiHMeM, 0OObIBAOWMM €ro Ha HUBE JIKUBbLIX
KOHUenuumn, 6asmnpysck Ha NoXb HAY4YHOro MUPOBO33PEHUS, OCHOB, MOHATU N onpeaeneHnn.

B 4yém xe HecocTOoATEeNbLHOCTb U HULLeTa noaxoaa «MM-moaenen»?

Huweta MM — ckpbiTa B OCHOBax MNporpamMMuMpoOBaHWA, B KOHUENUWUW pasBuUTUSA
cpeacts BT c onopon Ha uucnoBoe npencTtaBneHue (U3NYecKUx BeSIMYMH, U yxon OT
peanbHOro guanyeckoro ob6bekTa, ero cywHocTu. B 4ém TyT npobnema?

Mpobrnema B TOM, YTO B OCHOBe Bcex Cad—cuctem nexut «rpadmka 71». A oT Heé
oTKasancsa Toraa xe B cemuaecaTble rogpl. EWE Toraa s noHAn, Yto OHa JiKMBas — U Tak
oKasanocb Ha camMoM fene. XOTs MHOrMe Ha 3TOW JDKM MOCTPOUMM JIMYHBLIM yCnex W
poctosiHne. A obwectBo — npourpano. OHO 3aBefeHO Ha «nraxy» reHoumaa Wnmno30pHbIX
KoHUenuun notpedbneHus n napasuntuama. lNpeacrasutens MuHcka — 03abo4veH npobnemon
Mycopa, KOTOpbI Hago nepepabartbiBaTh? [pobnema He B nepepaboTke — a B HeQOMYLLEHNN
TakKoW NpecTynHon cUTyaumm nNpom3BOACTBa Mycopa, BMECTO AOCTOMHOM XM3HW ntogen. Beé
9TO B MUTOre BedET K Kpu3ucam, gerpagauuun, n crtarHaumm obuwectsa. A otaenbHble Niogun
NPOAOSKAOT NPOLBETATb HA 3TON Tpareaun YenoBeyecTsa — NP BO BPEMS YyMbl.
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Uto Takoe «rpadwmka 71» n 3D-rpacmuka NOCTpOEHHast Ha Hen? JTo onpeaeneHue
reomeTpuyeckon urypbl 3agaHHon KoopanHaTamm obpasytoLiero Bektopa (Havana n KoHua:
X1, Y1; U X2, Y2) OTHOCUTENBHO OCWU BpaLLeHUs. Takmm BEKTOPOM MOXET ObiTb HEe OAWH — a
MHOXECTBO BEKTOPOB — TOr4a OHM NMpu BpaLLeHU BOKPYr OCn cuMmeTpumn — obpasytot 6onee
CNOXHOE Terno BpalleHns. Bropon cnocob aToro npuHumMna — 3TO «BblaaBNMBaHUE» KOHTYypa
No NepneHAMKYnsipHOMY BEKTOpYy. OTO ABa cnocoba nonyyYyeHus reoMeTpuyeckon hopmbl.
OHun 3aBOEBaNN BbIYMCNIUTENBHYIO TEXHUKY U NIOAEN — 1 BEAYT UX K Aerpagaunu.

MopobHoe npeacTaBneHve yaobHO Ans peanu3aumMyM 3ajadvy Ha BblMUCIUTENBHON
TexHuke. HO OHO MOJSIHOCTbLID HE COOTBETCTBYET (hu3anke peanbHOM XU3HU. NS MaluuHbl
3afaTb KOoOpAuHaTbl Xi, Yi; U Xz, Y2 — YAOOHO, Tak Kak 3TO uudpbl U OHW onpeferneHsb
CTPYKTYPOM NepeMeHHbIX. A ganee nayT BOMNpock! ... — a Yto Tebe Hago? 31o oTHoweHus!!

A n3HavanbHO OTKasancs oT 3TOro noaxona — yBuMaeB B HEM abcypa. Bmecto aTtux
KoopauMHaT — S B3AN 3a OCHOBY (PU3NYECKYHD CTPYKTYPY, BbIPAXEHHY reomeTpuen
uunuHgpa. ®dusmka uunuHapa 3agaétcsa (onpenensieTcs) Toxe u3nyeckMMmn napameTpamu.
OTO0: AnameTp, BbICOTa, NIIOTHOCTb, (OU3NKO-XUMUSI, MONOXEHNE, NPUHALNEXHOCTb U T.4. WX
dum3Mka 1 npouecchl Beaylwmne K pesynbTaTy — 3TO OObEKTMBHAsS pearibHOCTb B TEXHUKE,
npupoge, B COUMYME, 3HAHUAX, B UCTMHHOCTU MOHATUMN W CYXOEHWUWA, COOTBETCTBUM WX
rnybnHam Mupo3gaHus, BbICOKOW OYXOBHOCTW, HPABCTBEHHOCTM Nogen — npeacraBuTenen
Mpupogbl 1 KocMmoca, KoTopbix 3arHan B 6e3bicxogHOCTb pabcTBa — napasutapHbin Counym.

3apaHve napaMeTpoB U XapakTEPUCTUK, MMELLNX U3NYECKYO CYLLHOCTb U 3afaHne
yucen Mx 3aMeHsIIOLLIMX — 3TO ABE NPUHLMNNATbHBIE U OFPOMHbIE pasHuLUbl. Yncna — yaobHbl
ANS BbIYMCIIUTENbHOM MalLUHbLI, AN nNporpaMmmucTa u onepatopa eé obecnyxuatowmx. C
3TOr0 MOMEHTa Hauyanocb [AeneHue (BblaeneHue) OTAeNbHOW KacTbl KOMMbHOTEPLLMKOB,
KOTOpble 06CNYXMBAIOT pearbHbIX cneunanuctoB. OHM BCTYMUIN C HUMW B HE3PUMYIO BOVIHY.
N a10 NponcxoauT cenyac u Bcerga. M Beaét aTo AeneHue K Konnarncy BMEeCTo eAVHEHMS.

UTo 3HauuT 3agatb KoopauMHaTy — 3TO HaxaTb HECKONbKO KnaeBuw. W aty paboty
BbIMOMHAET KOMMbIOTEPLUMK, WM KaK cenyac — cdopMmpoBaHa Kacta «MNpoLBUHYTbIX
nonb3oBaTtenen» npodgeccnoHanoB B TOW UMM MHOWM obnactu cneumanus3aumm. A 4ToOGbI
3agaBaTtb u3MyeckMe napameTpbl: gMameTp, BbICOTY, MAOTHOCTb — TO MallMHa AOSMKHa
«3HaTb» M obpabaTbiBaTb BCE TO, YTO 3HAT U genarT noau. Hanpumep, B yepTexax:
CUCTEMbI Bamna, OTBEPCTUS1, KBanuTeTbl, BUAbI, pa3pesbl, pa3MepHble uenu — n 6eckoHe4yHoe
MHOXECTBO OpYyron npodeCccnoHanbHOW, HOPMAaTUBHOM U OpYyron MHGOpMauunM — BCE 3TO
AOSDKHO BbITb AOCTYMHO «3HaHUO» OBM. A 9TO He NPOCTO, 3TO CEPLE3HbLIN TPYA MUSTFIMOHOB.

OTO Ka4yeCTBEHHO Apyras paboTa: CnoxHas, HenpocTas — OCTYMNHast UCKITHYNTENBHO
TONbKO  KOSIMEKTMBHOMY  pasyMy, a He OTAefbHbIM  «r€HUSIM-BbICKOYKaM» U
KOPPYMMMPOBaAHHOM C BracTbld Hayke — copMupoBaBlUME WHKBU3MLMIO 21 Beka —
Xangapma reHust n rmybmH MuposgaHyecknx 3HaHUn TPYAALWMXCA MacC U KOSFEKTUBHOIO
Tpyda. TexHoKpaTUdecku noaxon M HaydyHoe MUPOBO33PEHWE COBPEMEHHOCTU — AOPYroro
nyTW, KPOME KakK: MaTtepuanmcTtuideckoe MUPOMNOHUMaHWE, TEXHOKpPaATUYECKOe MbILUfIEHNEe U
KONMOHM3aUuMoHHoe co3HaHme — HWYEMO He 3Haer. 3710 ronroda w renvaHtuHa
nopaboTuTenen-napasnToB CTPOSILLIMX CBOM AOCTATOK Ha rope WU Tpareausax Tpyaawmxca u
Hawewn eaunHon matepu [lpupoge. He mawwuHa, HM nporpaMmupoBaHMe oOKasanucb He
noaroToBneHHbIMU. Ho Mbl BbIGpann UMEHHO — 3TOT NyTb — NyTb Mpnpoabl, PU3NKN, UCTUHBI.

OTO NO3BONUMO HaM OTKa3aTbCs OT anropUMTMUYECKOrO U (PyHKLMOHANbHOro noaxoaa
N nepentn Ha nnatopmy UHPOPMaAUNOHHON cpedbl. YTo aTo Takoe? 3agaTb pasmep npu
TpagMuMOHHOM noaxode — aTo Habpatb umdpy. A 3agatb pasmep, Hanpumep 50h1l7 — aTo
O3HayaeT 3agaTb MHOXECTBO pa3MepoB OnpedenéHHbIX JOMYCKOM KBanuMTeTa U TyT Xe 3To
MHOXECTBO pasMepoB — poOXAaeT MHOXECTBO AeTanen LaHHOW KOHCTPYKUMK, Y KOTOPOW
CBOM XapaKTepUCTUKN: Macca, OO bEM, MOMEHTLI U T.A4. — @ 3TO YXKe pearnbHas Xn3Hb, a He T3
(3apgaHue) nporpammucty. Takum o6pa3om OpMUMPYETCA MOHATUE WH(OPMALNOHHOWN
CPEObI BMecTO anropuTMmM4yecKkoro u qYyHKUMOHANbHOrO noaxona. ANropuTMUYeCcKni
noaxo4 B MHPOPMaLMOHHOM cpefe CyLLeCTBYET TOXe, HO OH BblpaXkaeTCs MMUTALWOHHOMN
MOJENbID TexX WU WHbIX NPOLEecCoB, KOTopble dopmMupyoT nwoan. Ho 310 yxe —
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aBTOMATU3NPOBaAHHLIN  npouecc 06paboTkn umHpopmMaumm ¢ Y4ETOM NapameTpoB
MEHSIILMNXCA ycnosun, TpeboBaHWi, cpeabl, YPOBHSA 3HAHWUI YenoBeka. ..

A npu npoctoM TpaguumoHHOM noaxode (3BM, nporpammucT, cneumanuct) — Mbl
nony4aem BOVHY B3aUMOOTHOLUEHU Mexay nogbMu. OHM orpaHnYeHbl B BO3MOXHOCTSX MO
pasHbIM MpuYMHam, Ho 0BycroBMeHbl B CBOMX aMbuuusax NOoTpebHOCTbIO, U pas3HOro poaa
NPeBOCXOACTBOM Nepepn OKpY>KarLUMM — OTCloAa BbITEKAOT MEeXO0YCOOHbIE BOWHbBI U BECH
HeraTus, BeOyLUMI HAC K reHoLMay B pamkax yernoseyecTtsa. B aTtom rmaBHas npobnema.

Moras no nytM duanyecknx OOBLEKTOB U peanmnsyd MX C NOMOLLbD OOBHLEKTOB WU
NPOLIECCOB — Mbl BbIWNKX Ha NyTb [pupoabl, Koraa YMCTBEHHbIN U (PU3MYECKUN TPyL Noaen
nerko npespatllaetca B usmyeckoe usgenuve. Npu 3ToM Mbl CTanu nonyyatb He TOSMbKO
unanyeckoe nsgenve — HoO 1 ero BMpTyasnbHOro cobpata — MHOXECTBO MHTENNEKTyarbHO-
NHGOPMAaLMOHHBIX MoAENEeN N OQHOBPEMEHHBIA TPy, MUMSIMOHOB IOAEN, peLuatoLmnx ogHY
3agadvy. He ogHa MawwnHa He cnocobHa Ha aTo. A cuctema nmutTaumoHHbix Mmogenen (CUM)
— eCTb He 4YTO MHoe, KakK Lenesas PyHKUMSA YMCTBEHHOro Tpyda nogen, npespallascb Ha
nepBOM 3Tane B BM3yanun3npoBaHHbIN 0bpa3 peanbHOM KOHCTPYKLMK. A nocne, korga cosaaH
BOPT (suptyanbHbiit 06pas peanbHoro Tosapa) — Mbl NOSTY4YMN NPOrpamMmmMy aBToOMaTU3NPOBAHHOMO
npoun3BoacTBa (PmM3N4eCcKoro ToBapa B peasibHbIX YCIOBUSIX counyma.

PeannsoBbiBass — 3TOT NyTb Ha MNpakTMYeckux paboTax [NaBHOro KOHCTpyKTopa —
MHOI ObINl co34aH Ka4yeCTBEHHO HOBbIM noaxon u TexHonornn CPE[bl. 310 TexHonoruu
BIMK CCCP — CKUBP. TexHonorun CKUBP — packpbiBaloT NpMpoay NpouM3BOACTBA Ha BCeEX
YPOBHSIX: OT MPOEKTUPOBAHUA, MPOM3BOACTBA, IKCMfyaTauum, ANArHOCTUKW, WCMNbITaHUN
BKMoYasa ytunusaumio. VI Ha Bcex aTux aTanax cywectByeT nm pabotaet BOPT — kak
COBOKYMHOCTb «KOMMbIOTEPHOrO MPOTOTUMNA» peanbHOro M3genuss U couuanbHOW cpeapl
peanuaylLmnx AaHHy paboTy no co3gaHunto unandeckoro obbvekta. Takum obpasom, Mbl Kak
B [Mpupoae — nonyumnu: dpusndeckoe N3OENMMNE n ero nHtennektyansHoro cobpata BOPT.
Pesynbtat gesaTenbHOCTU MO 3TMM TEXHOSIOMMsIM CBOAWUTCS K 3HEepreTuyecknm 3artpartam
YMCTBEHHOIO Tpyaa ntogeun, nx saHaHusiM, MHpopmMaLumn, CTPYKType nepapxuen npeanpuatum,
counyma. M1 aTo BCE aHepreTuka Tpyaa MUNNnoHos, a He MM-TexHonorusa. B aTom pasHuua.

PackpblB npupogy npomnsBoACTBa N TEXHUKO-TEXHONOMMYECKOro YPOBHS, A Bbllen Ha
NyTb CO34aHUs TEXHOMOMM HoBoro Tuna. 1o TexHonormm CUCTEMBbI. Tak 6bina co3gaHa
TexHonors CTKC. Onha nossonuna BckpbiBaTb ¢Guamky Coumyma u  dopmMmpoBaTb
OTHOWIEHUs1 Nnaen CBA3blBaeMbIX U3NYECKMM UN3OENUEM, KOTOpble OHW CO34aloT.
TexHonormm CKHUEP w TexHonormm CTKC — okasanucb B3aMMOCBSA3aHHbIMW,
B3aMMO3aBMCUMbIMW N B3aMMOOOYCNOBMNEHHbIMW, TaK Kak {uU3M4Yeckoe usgenve
npegcrasneHHoe mogenbto (KoMnbTepHbIM NPOTOTUNOM) NPEACTaBAsINCE BU3YanbHO Kak
dom3ndeckas KOHCTpyKUus. Ho coctodana ata mogenb (puanyeckn — n3 yMCTBEHHOro Tpyaa
npeacTaBneHHoro npoueccaMmn AeaTenibHOCTU NoAen pasHbiX crneunanbHOCTEN.

Takum obpasom korga Obinn co3gaHbl ABa TvMna TEXHOMOMMA: ogHa chopmupyrowas
dun3mnky obbekTa; gpyras — hopmupytolas npupoay NpoLeccoB Co3fatoLmMX AaHHbIN 00bEeKT
— BblsiBUNacb octpas HeobxogumocTb nonyyeHus CTUHDbI. A umeHHo — TO wmspgenwve,
KOTOpOe Mbl CO3[0aéM — HAaCKONbKO OHO OBOBLEKTUBHO, peanbHo, addekTnBHO. Tak Obin
OCO3HaH W Havanu co3gaBaTbCsl TEXHONOrM « Teopun NHopMaLmMoHHoro obuecteay (740).

B3aB Ha BoopyxeHue Tpu Tuna TexHonorun (CKHUBP, CTKC, THO) — 6bino CyXOeHo
MOHATb, KaK HY)XHO co3faBaTb WMHpPaACTPyKTypy obliecTBa, U Kakum OOSMDKHO ObiTb 3TO
obwectBo. Ho wWH(pacTpyktypa umeeT He (U3NYECKYID CYLWIHOCTb — pedyb uaét ob
nHdppactpyktype MHTENNEKTYAIIbHO-MH®OPMALIMOHHOW. Monyums noustve UMW v
BOPT cyuwlecTByowWwnin B 3TON MHPpACTPYKType — HaMKn BbINIO0 OCO3HAHO NMOHATUE WU MOSyYeH
PU3nN4eckni OOBEKT — CBOMCTBO KOTOPOrO BbIpaXanmCb YaCTOTHOM XapaKTepUCTUKON
TPYAOBbIX MPOLECCOB MHOIMX JIOAEN, YMCTBEHHbIN TPy KOTOPbLIX NpeBpaLlancs B «opyaus
TpyAa kaTeropun nHtennekta». OH cTan QOCTyneH APYrMM fogsam — U He NPOCTO Tak, a Kak
WHCTPYMEHT BbINOMHEHNA paboTbl No co3gaHuto BupTyanbHoro obbekta (KM). N atn
TpygoBble MpoLeccbl YMCTBEHHOMO Tpyda YernioBeka npesBpallanvcb B CBOMCTBA JaHHOro
WMHTENMNEKTyarnbHOro pecypca, KOTopbi Bblpaxanca 4vepes TexHonormm CTKC, THO kak
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BOPT wnu Bu3yanuanpoBaHHbIA pearibHblii TOBAp CO34aHHbIA B paMKax MeXaHM3MOB
Coumnyma. PeanbHOCTb UX peanusaunm — 3aknioyaeTcs B Maccax U BpeMEHU MU XUBYLLINX.

Otnunune MM n BOPT B TOM, 4TO 06a OHM B13yanmnanpoBaHbl, HO BOPT Ha rnyBGuHHbIX
PU3NYECKMX OCHOBAX KOHCTPYKUUWU CIIOXKHOMo OOGbeKTa npeactaBrieH Kak Tpya MWUSINIMOHOB
nogen, ux 3HaHus, onblT, HopMauus, 3atpatbl... B To Bpems koraa UM — ato 6ytadopusa
npeacTaBneHHasa KopnopaTMBHOM CUCTEMOM yrpaBneHnsa Tpyaom niogen. B 1o Bpemsa — kak B
TWO n BOPT — 3710 ecTb camu ntogu — NpeacTaBreHHble Yepes nx 3HaHus u Tpya — B KI.

BOPT - 370 TexHuMka camMopas3BuTUSA:  4YacTHad  COOGCTBEHHOCTb  Ha
MaTepuanu3oBaHHbIN NIOObMN UHTENNEKT BblpaxeHHbin M n opyanamu Tpyaa kateropum
WMHTEeNnekTa. ATM opyamsa Tpyaa NO3BONAT aBTOMAaTU3MpOBaTb MPOU3BOAUTESNbHbIE CUSbI
obwectBa. O6beanHAT 31O obwecTBo B eauHoe uernoe. Umea BOPT, AU un opyauns
Tpyda Kateropuu nHtennekra — nobon notpebutens cMoXeT NpodecCnoHansHoO, NCNOoNb3ys
CUCTEMbl  UMUTAUMOHHOrO MogenupoBaHus, KIT B KOTOPbIX HAKOMMEH WHTENNeKkT
npodgeccnoHanoB, MoOXeT Ha MakpoA3blke — U3aMeHATb Kl 1 Tem cambiM BHOCUTL CBOW BKIag,
BO BCe 3aTpayeHHble obnactu peanbHOro Tpyda: NPOEKTUpoBaHWE, MPOM3BOACTBO,
aKcnnyaTauusa, MoaepHusaums couuyma, Bractv u T.4. B 3TOM CyTb MexaHu3MOB
CAMOPASBUTUA: camoopraHusaumm, camoynpasneHus, 1 caMoHaHCUPOBaHMSI.

Tpn HasBaHHble TexHonormn CKHUBEP, CTKC, THO - no3sonunu cdopmMmpoBaTb
«UMHTennekTyanbHyto mogens MbliwneHus» (MUMM) — a Bce BMecTe: TeXHONOormu, nogxon m
no3nums — No3BONUAM copMUpoBaTb MHTENNeKTyaneHoe (mnocodckoe) MMpoOBO33peHne
N Nokasanu nyTb nepexoga K MHGAOPMaLMOHHOMY OOLLECTBY U €r0 CUCTEMHO-CTPYKTYPHOW
opraHmsauuun. 1O — 310 06LWECTBO, B KOTOPOM Kaxabln YenoBek 6yaeT doMHaHCMpOBaTbLCS M3
ABYX WCTOYHMKOB: NEPBbIN — TpaauUMOHHbIN, 3TO0 P3I — u oH bymetr obecneumBaTtb
AOCTOVHYIO XU3Hb KaXJOro W Kaxaow CeMbMu; BTOPOM — 3TO (POHA WHTEnnekTyanbHOro
pa3sutua nuyHoctn (PUP). CospaBatbca PUP GyaeT 3a CYET MHTENNEKTa, YMCTBEHHOIO
Tpyaa, uHgopmauuu... PUP no obbéMy byaeT B OeBATb pa3 bonbwe P3M. Eweé Moam
ckasan: «

». OTO O COOTHOLUIEHUN (PUINYECKOTO M UHTENNeKTa N 3TN undpbl
ObINM NoATBEPXKAEHBI — OMbITOM LWKONbI [NaBHoro koHcTpykTopa BIK CCCP.

®UP — 310 Ha 90% 4yacTHass coBCTBEHHOCTb 4enoBeka, MaTepuann3oBaHHOMO UM
WMHTENNeKTa peanu3oBaHHOro B MMM n B HOBbIX opyausx Tpyaa. Opyavs Tpyda kaTeropmm
NMHTENNeKTa ABNATCA CPeACTBOM KOMNMEKTUBHOMO Nosib3oBaHUs. YacTHas cOOCTBEHHOCTL B
HUX peanun3oBaHHas — opMupyeT OTBETCTBEHHOCTb 4erioBeka nepen OpYyrMMu
Tpyaswummnca. Ha 10% @OUP — ato obuecteseHHast cob6CTBeHHOCTb. C TevyeHnem BpemMeHu
OHa CTaHeT COBEepLUEHHOW, BNUTaeT B cebs WMHTENNeKT MWUINIMOHOB, CTaHeT ooLuMm
AOCTOSIHUEM U rOPAOCTbLIO YenoBe4vecTBa.

®dusnyeckne pecypcel B YO — Ha 90% 6yaytr mmetb — OBLWECTBEHHYIO
cobctBeHHOCTb M Ha 10% — yacTHyr. 3Ta YacTb Heobxoamma Anst AOCTOMHOW XXU3HU CEMBMN,
nuyHoctn, Popa. [naBHom 3apgaden MO — OygeT npPOM3BOACTBO 3HEPrMM 3a CYET
YMCTBEHHOIO Tpyaa — W NOMOSIHEHNE el 3HepreTnyeckoro GromkeTa lMpupoabl. 1o Byaet
obwecTBo Tpyda, U OOHUM M3 3NEeMEeHTOB camopassusatoLlenica lNMpupoabl. LinBmnmsaums
ByneT NononHATL CBOOOAHYH 3HEPIUIO HA Pa3BUTUE — 3a CYET CBOEro (oM3nYEeCKOoro pasyma.
Beob yenoBeyecTBO — 31O TBOpeHue matepu [Mpupoabl n otua Kocmoca. N Mbl OOMKHbI
ObITb JOCTOWMHBbI UX, @ HEe BbITb «Criyramu rocygapsa» u ero MapmoHeTOYHOW CUCTEMbI BACTH.

C ysaxeHuem,

XaliyeHko Bnadumup Anekceeeuy — 2eHepasbHbil dupekmopa HIMN® « CKUBEP», asmop
meopuu OmMKpbIMo20 UHgpopmayuoHHo20 obwecmea Poccuu (TUO). 25.04.16 — Ham 16 siem, u MbI
podom u3 BIMK CCCP c pecypcom Coeemcko20 amana pa3eumusi Hapooda U CmpaHsbl.
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