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" HMuredcHBHOe BHEADEHHE SANCKTPOHHHX UHQPOBHX BLIYHCIH-
Te/IbHEX Malli#d BO BCe CPEPH UeNOBeueCKOH AEATEALHOCTH, pas-
paloTka M BHEADEHHe ABTOMATHIHPOBAHHBIX CHCTEM YIPABACHHA W
HHTERACKTYAAbHEX CHCTEM OYEHb OCTPO NOCTABHIH npolaemy HOA-
TOTOBKH M TePeNoATOTOBKH KajpOB, CRENHAJHCTOB NRo' krbepHe-
THKE, CHCTEMHOMY NPOrpaMMHEPOBAHHIO H HHTENNEKTYaNbHHM CH-
cremaM, OcoGeHHOCTh HAYYHO-TCXRHUECKOH DEeBOMIOUHH, 3aK/Mi0ua-
WOUIASCA B OAHOBPEMEHHOCTH peleHHS HaydyHhX W TeXHHYECKHX
npofiieM, TEOPETHYECKHX W TNPaKTHYECKHX BONPOCOB, O6YCROBiIA
MOsBNCHAE CHEUHAAHCTa HOBOMO THIA — HEXEHEpa-MaTeMaTHKa,
HAH MATEeMAaTHKA — CMELHAARCTa MO NMPHKAAAKOE MaTeMaTHKE, cO-
YET2IOHIEr0 rAy0OKHe TeOpeTHuecKHe 3HAHHA ¢ WHIKERCDHHMH Ha-
BHKAME H 3((eKTHBHO HCOOJB3YIIIEIo AOCTHXKEHHWA MaTEMATHKH
B KOHKPETHOH NpaKkTAYecKOR AeATedbHoctTH, Cnelnaicr T4KOro
npobuss, KOTOPHil eille HAIWBACTCA MAaTEMATHKOM-IPHKAZLHHKOM,
MOXET CTHMYJHPOBATb RAK caM pa3jpabaTuBaTh NpUKJIaZHhe pas-
deNh  MaTeMaTHKH, npeAHasNayeHHble OJ pelleHHA HHKEHePHBIX
3alay, KOTOphie BOZBHKAKT B ¢ro NPAKTHYECKON AENTeALHOCTH, W
SBHCAPAT, HOBHE MeTOAW HccledoBaHKA, PaunoHasbHoe coyeTanHe
MAaTeMATHYECKHX R HHXXEHepHHX 3HAHHM TIO3BOJNT HHXKeHepy-Ma-
TeEMATHKY ﬁmwvmomﬁmmmﬂu H BHCAD#ATL HOBHE TeXHHUYECKHE CHCTeMH
Aaxe [PH OTCYTCTBHH KX TEOpeTHYecKHX ocHOB. Ho Heobxomumo
OTMETHTE, YTO NMOArOTOBKA TaKHX CHEUHANHCTOB OCJAONKHAETCH TEM,
YTO y4eGHhie' pyKOBOACTBA B Psijfie CAy4aes He YCHeBamOT 3a passu-
THEM HOBHIX pa3jenos xubepHeTHkH. B kavecTBe npuMepa MOMHO
¥KaszaTb paspen xnGepHerHKH, CBA3AHHLIA C HHTEMIEKTYaJbHHIMH
CHCTEMAaMH W HHAYCTDHeN HCKYCCTBEHHOTG WHTEANEKTa.

Hanwoe nocoGue chopMUpOBANOCh B pesysbTaTe UTEHH Kyp-
COB NEKUKA B  MOCKOBCKOM = HHIKEHEDHO-PH3IHUECKOM HHCTHTYTE
B Teuedue 1963—1990 rr. cTyAenTam CTApLUHX KYpCOB, a TaKKe
paGOTHHKAM NPOMWUINEHBHX IpeNnpPHSTHR.

Conepxanse nocobus YA0BAETBOPSET KBaJH(PHKALHH HHIKEHep-
MATEMATHK, HAH MAaTeMaTHK-NPHKAAGHHK, T. € B HEM H3JAOKEHH
OCHOBHHIE MATEMATHYECKHE METOAW KHOeDHeTHKH 0e3 HeHYKHOTO
Al nHXKeHepa yrayOneHHs B MAaTeMaTHueCKHE TOHKOCTH H Ge3
CHHXEHHA [0 RPHMHTHBHOrO YpOBHA HaNoMeHMs, Halith Bo Beex
Pa3fesax KHOEDHETHKH TaKyl) ONTHMAALHYIO TPaHb MeXAy «uH-
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crofisy B «HHXKeHep#ofis MaTeMarHKOR OKa3aJ0Ch HeJerkok 3aja-
yeil, 1 dBTOP NPH3HACT, 410 €My He BE3fle 3T0 YAAJOCh, .

TIpn noaGope MaTepnalia aBYop B OCHOBHOM PYKOBOACTBOBAJICH
UeHTpanbHON Maeeli obecnedeHHs YUTaTeNA HeOOXOAHMHIMH cnele-
HHAMH B OG/IACTH SAeKTPOHHOA o0paboTkk dHOpMAUWH, B TOM
yHcAe HHTeANEKTYalbHMX HHGopMauudH  uWAH sHauxit. [anras
KHHra npeacTamdisier cofolt mepBHA TOM OGIIErc PYKOBOACTBA DO
«OcHosaM KHGepHETHKH», KOTOPH 1o cpabHeHHI0 ¢ NepBWM K3Aa-
HHeM, Mo CYWECTBY, HAOHCaJ 3aH0BO, B Hero BKAIOYEHH pasneax
RHCKPETHOR MaTeMaTHXH, OGHYHO He BKMIOMAEMHE B CTAHNAPTHHH

KYPC, KOTOpHE HasBaHH CNeUMaJbHHME pa3fe]aMy NHCKPeTHOR

MATEeMaTHKH.
TloapoGHoe MaNOXKeHHe NPHEUKNOB M- KOHUENUHH, MOJNOKEHHHX

B OCHOBY AAH (OPMHpOBaHHA H noaGopa pa3fesioB MaTeMaTHKH
BAs 91070 Kypea, CAeNaHo B IM. 1 faHHOro TOMa, 3fieck iKe oCra-
HOBHMCH TOJbKO Ha HEKOTODHX BONpOCaX CTAHOBJACHHMA Kypca, KO-
TOPHH HHOTAA HA3HBAETCA HOBOA MaTEMaTHKON,

Pasaean, cocrasasiomye 50 % r. 1 proporo uagamusi, XaK GH
NpOlAN HCOHTaHHe BpeMereM, 3aHOBO HANHCAWH Ti. 3 H 4, no-
cBAlleHHNe ofuleli anreGpe H TeophH KaTeropuh, ra. 12, nocss-
IIeHHAA TEeH3IOpaM, K 14, 6, NOcBAWICHHAR HEKAACCHYECKOH JOTHKe
H TEOpPUH JOKa3areNkeTB, M, 7 «TeopHA TRNOB® H BCA IeOMETpH-
yeckas 4. 5, cocrosimias Hus ra. 13 «SDnementH ajreGpamgeckoit
TONMONOTHE» M rdi. 14 «AarebGpanueckas H auddepeHnuanbuan reo-
MeTpHA». _

HanKoe yuebHOe nocobHe NPeiHazHaueHO ANS CryACHTOB CINe-
puaacHoCTH «[IpEKAafHAs MaTeMaTHKa», OHO TAKKe MOXeT OHTH
ECNO/b30B2HO DPH NOATOTOBRE HHXEHEpOR MO  CHCUKASLROCTAM

«ABTOMaTH3HPOBaHHRE ciHcTeMN o6palotkd undopMaluHe W yO-

pasaenusa» u «IIporpammuoe ofecnewenue BT n ACY>», Boabuyio
NOMOLL OHO MOXKET OKa3aTh ACNHPAHTaZM H HHKeHepaM, Xeaaio-
HM NOBHCHTH CBOE 06pasopakHe B 06JAacTH KHOepHeTHKH., ABTOP
NPeAnOAaraer, YTo uYMTaTed» 3HAKOM C KYpcoM BhCIlefi MaTema-
THKH H B TOM uHC/Ae AHCKPETHON MaTeMaTHKM B ofbeMe, OpeRy-
CMOTPEHHOM MpOTPaMMON, YTBeDMIACHHOR Ans BY30R. Dovibmyio
NOMOUb B HANHCaHKH AAHHOTO NOCOGHA OKazadH COTPYAHHKH Ka-
deapu KuGepHeTuxH Mockosckoro opaena Tpymosoro KpacHoro
3HaMeHH HHXXeHepHO-PHIHYECKOrO HHCTHTYTA, YUEHHKH H KOMJErH.
ABTOp BHpaxaer uM Snarosapsocts, ocolenro B. 3. Boangenra-
redy, a tawke H. H. Tappuaosoi, C. H. [Inenposckomy,
M. H. INasumaosod, - II. 10. A6pamosy, JI. 10. Hcmanaosoi,
A. WU. Yepemucuny, A. T. 3eunny, A. A. Hedenory, B. I Tos-
croy, B. B. Trmogeesofi, A. E, IlerpoBy, a Takke BCeM, KTO CRO-
COOCTBOBAJN BLIXOAY 3TON KHBHFH, W HajeeMcd, 9TO OHA2 MOXeT
OKasaTh NMOMOMIb CTYREHTaM, acHHpaHTaM H HIDKeHepaM, H3y4alo-

WIHM BEYHO MOJIOAYIO HAYKy o6 ynpasfieHHH — KHOepHeTHKY.
. _ Aesrop
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BBOAHDLIE PASAEADLI, BBEAEHHE B KHEEPHETHIY

o L]

Hauano pTopoli npOMHILMIeHHON peBOJOLHH B SHAYHTENLHOR
CTeNCHH CBAIAHO ¢ MOABJECHHEM BHYHCAHTEABHHX MAIIKRE KJH
KounbloTepoB, Caexyer 3aMeTHTb, YTO valile HCMONB3YETCR TEPMEH
€Hay4uHO-TEXHHYECKAA DEBONIOUHA», KOTODHN NOAYeDKHBAET OXHO-
BPEMEHHOCTL KOpeHHHIX HIM¢HEHHA B TeXHHKE M Hayke, Yero He
%M”M%uaonm B nepBo#’ ._,ma:o:._onmon PEBOMIOLHH, HA%AJNO KOTOpOA

CBASHBAKIT ¢ H306per :
ook ) foom C w eHHeM RapoBof me.ﬂmz Yarta

[lepsas rexduueckas pepoaoums Gruia HampasJeHa Ha Mexa-
HH3ALHI0 REATENBHOCTH W9eJIOBEKA, Ha 3aMeHY MYCKYAbHON CHAW
MAWHHAMH. MOXHO yTBepXZaTh, UTO NepBasi TeXHHHYeCKasn peno-
JIOLUHs  Kacasach SHEPreTHYECKO#d CTODOHH HBJEHHH, TOTAA Kak
BTOpas 3aTPArkBaeT B OCHOBHOM MHGOPMALHOHHHE ACHEKTH npo-
LEeCCoB. OnHoft H3 33724 BTOPO#l TexHHYeCKOI PeBOJICUHKE, HAYAAO
KOTOPOH MOXKHO OTHeCTH K 1945 r., sBasercs mu._.ozuqsamm:m npo-
H3BOICTBEHHHX H ADYFHX NPONECCOB — 3aMEHA YeJOBEKE BHYHCHIH-
TEALHBMH H KaGepHETHYECKHMH MAIIMHAMH B NpOLECCe yiipaBae-
HHA. B Hacrosiltee BpeMs mocraBiieHa Uenb COINAHHA MALIHE. ChO-
coBHBIX HACTHIHO UAH NOMHOCTRIO 3AMEHHTh Y&JIOBEKA B oen_u.m ero
YMCTBEHHOH, WHTEAAEKTYANbHON ACKTENBHOCTH, KOTOphie Ghink GH
CBOGrG pONa YCHRHTeAAMH Ye/0BEYeCKOr0, eCTECTBEHHOIO HHTe]-
M_MHMN.?_ Mmz Ke KaK MeXaHuuecKHe, 3/eKTPHYECKHE, THApPABJUve-
Cxne q.mw::::tomw.__m.o._.om YCHAHTENAMH MYCKY/NbHON CHAW dYeno-
o wn% 0UPa3oM, TPOCTeXHBACTCA HCTOPHYECKH Npexonpefe-
Ao 2 mﬁanmomzzm npoilecc MeXaHH3AUKH, ABTOMATH3ALHH H
Tprracs :wo H3AUHH YeNOBEYeCKOR AeATeAbHOCTH B J1060i chepe,
e ow:mwnn _mmwuz._.ua HAET He BCErAa NOCAEXOBATENbHO, TAK
2 s apyren o OUJACTH He 3aKOHYEH NpONecC MeXaHH3ALMH,
Mo asood qmmﬁmnagnaaom YXe nponecc HHTeANeKTYaaHsalHH.
RO o Te eckore komurera OOH 3a nocnennme 15 aer
KpaTine T qmﬂ:mxmomm_.:oﬁo MpOU3BOACTBA (pYUHOro Tpyaa) ¢o-
ROTo s .20 15 %, npa 3TOM Z0AA NOAHOCTBIO aBTOMaTHie-
poBanHE 3t wE_umum Bodpocsa ¢ 12 no 32 %, a gons aBroMaTH3u-
TeNLHAMY wa s no m%mw.—_,ww_. Hapsay c srektponHO-BHUHCAH-
s :oauzazuw (9BM), npeanasnavennuME fan obpaGoTkn
Gotxy wzmz:n HOBOrO  THIIA - KOMIIbIOTEPH AAA obpa- -

» KOTOPHE CTA/NH Ha3WBATHCH HHTEAICKTYaNbHWUMH




KOMIbIOTEPAMH. BMecTe ¢ mepcoHaabHEMH komnbiotepamu {ITK),
BHUHCAHTCALHHMH CHCTeMamu 5-r0 noxodenus (BC-5), sxcnepr-
HEMH cHeTeMaMmi (DC) W HoBoH HU(OPMANHOHHOM TeXHOJOrHed
(HUT) uereanexryanbHHe KOMUBIOTEPH AGNKHE 06eCnevHTh 10-
cTpoelHe HHAYCTPHE 3HaHuM. TakuM o6pa3oM, ecTecTBeHHB mpo-
nece pasBETHA NpHBEN K Npobaeme NOCTPOEHHS CHCTEM HCKYCCT-
BEHHOrO HHTEMJEKTa Kak OCHOBHOMO, UEHTPAABHOrO pasjena
KHGepHeTHKH, XapaKTepHOHK O0COGEHHOCTRIO HOBOTO 9TAHA HCIOAL3O-
BaHUA BHYHCAHTENBHON TeXHUKK ABASETCA BOBJAEUEHHe B Tpouece
NPOEKTHPOBAHHR  NPOTPAMMHPOBAHHA  NOJIb3OBATENS-HEKHOepHe-
THKa O6Narojaps 3HaHHUAM, 3akAajuBaeMpiM B IJBM, T. e. peus
HAeT 0 Bceoluiell KOMIbIOTEPH3ALMMH TPYAAUlrocs HaceneHds Gna-
roaps CO3JaHHI0 APYXKeNOGHHX K NOXb30BATENN0, «HAPOAHBIXS K
gelleBHX XoMnblorepos. dpyrofi oueHb BAaXHOM GCOGEHHOCTHIO
3BM HIHPOKOro HMCNOAb30BAHUA ABAAETCA ee ACWIEeBU3HE, TOUHee,
CBOICTBO, 3aK/IONAIcIeecss B yMeHbllenuH crouMocra IBM u co-
CTaBNSOIHUX e¢ yacTed B 2 pada KamAuit roA. 370 YCHAHAO TeH-
REHUHIO VBeNHYEHHS HCHOJNb3IOBAHUA JOKAAbHHX NEPCOHANLHEIX
KOMIIBIOTEPOB 3a CYeT oOcJabieHMHds NOJM HcnodbaoBaHna IBM,
BK/AIOYCHHHX B CeTh Nepelavud AaHHuX [22--24].

B 1983 r. 8 CHIA 6nno nponako okoao 10 MAK. nepcOHaNbHHX
KOMIBIOTCPOB, H3 HHX NPHMEpHO 6 MAH.— B YupeXIeHHS, a 0CTanb-
Hile — B JHYHOE HOJAb3oBaHue. B namei crpane u CIIIA s 1980 r.
Goablle NOJAOBHHB pPaGoTalollero HaceieHHA (npumepro 50 MJaR.)
6u0 3aHATO B chepe yNpaBAeHYeCKOro TPyAa, T. €. He GHJIO cBH-
3aHO HEMOCPeJCTBEHHO ¢ MPOM3BOACTBOM H obpafartHBajno Gymax-
Hyio nadopmaunio. B CCCP -— 510 cayxalline, XKoTopux 3a pyGe-
KOM HA3HBaWT «Seanmu BopoTHuykamms, B CHIA & 1980 r. sra
apMHA CAYXKallHX NMOJAyuYana B OR 3apHAaTy OKoJo 790 mapa. aoa-
Aapos [22]. TlosToMy MexaHH3alids, asTOMATH3aLHA H MHTEJIEKTY-
ajaMsauus npoueccos oSpalorkn CGymakHON HAQOPMALHE — Bevy-
Has npofiema, KoTopas rpeGyer ¢Boero 3(GEeKTHBHOrO peilieHust
B HacToslilee BpeMs, a TakKxXe B OGaMialimeM H fasicKoM Oynyiem.
C ROMOUIbIO HHTENJEKTY&AbHHX CHCTEM, KOTOphle noMoraieT noJb-
30BATEMO NPHHHMATL pellleHKe, AeNaercs elle OLHa MONMHTKA CO-
afiath Ge36yMaxHbe TEeXHOJOIMH YNPaBJeHHN H YMEHbIIHTb OGLeM
Gymaxuch undopManuH. B cBASH ¢ 5TEM Goablloe SHaYeHHE AAA
CO3AANNA APYKENOSHHX KOMNbIOTepoB H KAGepHeTHYECKAX CH-
cTeM HMEKT cHCTeMH OOLIEHHs, B TOM 4YHC/e HAa eCTeCTBEHROM
A3RKE, | . _

ABTOMATH3NPOBAHHEE MeTOAH oO6paloTKn HHDOPMAUHH, OCO-
Genro obnapapomue cBOfiCTBOM HHTEANCKTYaALHOCTH H paspao-
TaHHHe B KuGepHEeTHKe, HMEIT OTHOMIeHHe K clennanncraM nioGok
npodeccHn, 6yab TO (PUIMK, XHMHK HAH HHXKeHep-TeXHOJAOr, TaK
Kak BCE OHH HMEIOT meno ¢ mnepepaloTKON LeA0BOH, TeXHHYE-
n,:o? HayuHo#t W JuoGoft apyrofi mudopmauhn. Ita 0coSeHHOCTD
KHOEPHETHKH KaK HAYKM O mepepaboTke HHQOPMAUHH B LUEAAX yn-
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paBaeHHA NpHAaaeT e wmsm.ovnmar.:zm n_mwmw._.% B .BO3BOAMT €e
B K4TEropHIO PyHIAMEHTAALHHX BayK. :

B.1. MCTOKU KMEEPHETUKM

Las rtoro 4TO0W ynpaBiasiTh, HeOOXOLHMW TEXHHYeCKHE cpef-
CTBA YNpPABJCHHA: H3MEPHTCALKBE RATYHKH NIA NOAYYEHHsT HHDOp-
MAUHH, HCMONHHTeNbHHE YCTPOHCTBA, YCHIUTENH BHYHCIATENbHNE
mawane. Ho npexae pcero neo6xoauma wayka, o6 yhpaBJiekHH,
KOTOpAA NPEAOCTaBHAA OW YeJ0BeKy >((peKTHBHLIE MeToZn yn-
paBAEHHA H IIPOEKTHPOBANHA CHCTEM YNPAaBJEHHS, <ot

- Tarok uayko#i uBAseTcH: KMGepHETHKA, Ha3BaHHe KOTOpOR mpo-
HCXOAHT OT COeAHREeHHA ABYX TpeYeCKHX cJa0B: «Knbep» (B mepe-
BOfe «Haj») M <HAyTHC» («MOPAKS®), T. €, «KHOeDHAYTHCM - CTap-
LIKH HaJ MOpAKaMH, TAABHHHA MOPAK, KOpMuHi. I peveckuirvdbrao-
cop TInaToM BHepane HCNOAb30BAA TEPMHE <«KHOepHETHKa»
B CMHCJAE HCKycCcTBa ynpasnenns obmecreoM. B XVIII 8. ¢pan-
LY3CKHA ydennf AMnep, cocTaBads KIACCHPHKAUMIO HAYK, TAKKE
HasBas KHOepHeTHKOR HayKy o6 ynpaBienun obmectsom. Ho B 10
BpeMs 3T2 HayKa He HMeJNAa MATeMATHYeCKOH H TEeXHHYECKOH oc-
HOBBI, H 3TOT TepMuHd OwA Ha 200 seT 3a6uit, B 1948 r, Bunep
! B cBoell KHure <KuGepHeTHKA HAH ynpapieHHe M CBS3b B JXHBOT-
HOM H MALIMHE» BOIPOAHA ITOT TePMHH B GoNlee WHPOKOM, COBpe-
: MEHHOM CMHC/AE ¥ HaMeTHJ, M0 CYIeCTBY, NPOTrpaMMy pasBHTHA
: kubeprerukd. B aroit knure o kubepHernKe, Kak HayKe of ylipas-
: JeHHW B JKHBOM U HEXXHBOM MHpe YTBEpKJAeTCH, Y4TO OHA OCHOBH-
BAaeTCA HA MaTeMaTHKe H BHYHCAHTENbHHX MamuHax [1--5). I[To-
cne 3Toro Gu/I0 HECKOJNLKO YTOYHEHHA NOHATHS KHOepPHETHKR.
B uacriocTi, knGepHeTHKa ompenensnach Kak QyHAAMEHTARbHAN
Hayka o nepepaboTKe HHQOPMAUHH B XHBOW W HEXHBOH NpHpOle
B UeAAX YNPABJACHHA, T. €. Ha NepBOe MECTO B 3TOM. ONpeAcAeHHH
Onaa noctaBneda nepepaboTKa MH(POPMALME, YTO HMENO CBOH RO~
JIOKKTEJNbHNE H OTPHUATEAbHHE NOCAEACTBHA, .

- C $uACCOPCKOR METOAONOrHYECKO#i TOYKH SpeHHA MecTo KH-
GepHeTHKR cpeAH APYrMX QYHZAMEHTAAbHWX HAyK, TAKHX, KaK ¢u-
3HKA H XHMHA, MOXHO ONDEAENHTL CXeMOR, IpeACTaBAeHHOH Ha
puc. B.1. Ecnu ¢usuka paccMmarpusaer cBOACTBA MATEPHH € TOUKK
SPEHHA ABHXeHHS H Npeobpa3’opaHUsd SHEPrHH, & XHMHA —C TOWKA
3peHus mpeofpasoBaNus BellECTBA ¢ OAHON MOJEKYJAADROA CTPYEK-
TYPOH B Apyryi, To KuOepHeruka HcCAeiyer TPeTbI TPYImY
CBORCTR MaTepHI — HHPOPMAILHIO. .
=Em._w: :vm&n...mu.e.mqoa. uro KHOepHerHKa MHOr¢ B3ANa OT pas-
npana Mwi. CTODHYECKH OHA C€O3/laBajachk KaK OH no uByM Ha-
v HAM. C oAHOR CTOPOHH, MHOTHE HAYKH — (HINKA, XMMKA,
Aeaei HKa, paanoTeXHuKa, MEAHUHHA, OHOJOrHA H AP.— Ba onpe-
" OM 3Tame CBOEro pa3BHTHA B CTPeMJIEHEH AKTHBHO Bo3feh-

BaTh Ha W3y9aeMbe ABJACHHA H YUDABAATh MMH CTalH CO3za-
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' Chollcmba BaTb MATEMATHIECKHE M KHOED-

Mamepeg HETHUECKHE - MOJEJH - - COOTBeT-

I
| A doistss| o #usuxa | cryiomnx ssnenuii, Cayunnoch
\ TaK, YTO Pa3AHYHHE QO MPHPO-
Y\ Fogitea A¢ SBNCHHs, H3yUaeMble pasHu-
Mamepes (—— solusug 1~ X4MER 1 MW HayKaMH, CTANH ONHCHBATH
_ —)  OAHHAKOBWMH  MaTeMaTHYECKH-
/_f Fwgor—| [Fataswe-] MW mofeasmu.  Hampumep,
) Loeuax myxa ABHXeHHe pakerw, pafoTa npo-

: MHLULIEHACTO NPEANPHATHA, Npo-
Pre. B.l. BsaumocEass passHeEEX [eCC PA3SMHOXKEHHR KHIETOK MO-
HayK Fyr OLTb OnHcaHW Judeper-
UHAJbHEIME ypaBHeHusAMH. Haa
' yUpaBNeHHs STHMH DA/ HYNLIMM NO NDPHPOAE RBJEHHSMH HOTpelo-
B&AHCL ONHH H Te JKe MaTeMAaTHUYECKHEe MEeTOAn aBTOMAaTH3WPOBaH-
HO# 06paboTKK WHQPOPMAUHM, a TAKXKe TeXUHUYECKHe CpeACTBa, Ha-
yyHaA or JBM ¢ JIHCKOBOi H ONEpaTHBHOH MaMATLIL H KOHYAA
YCTpOACTBAMH BROAA H BHBONZ HHGOPMAaLHH. -

C npyroii CTOPOHH, MAaTeMaTHKH, NOWKMafA Bce 3HaYeHHe 3a-
Aa% yupasiesus u nepepaSoTKH HHQoOpMaluy, cTaju paspabarthi-
BaTb MeTOAH, KOTOpHE NO3BOAMWNH OH HanGoNee NOJAHO H AsieK-
BATHO ONHCHBATH PA3NUYHLE NPOUECCH ¢ HHPOPMALHOHHOA TOUKH
SpeHHs, HAaXOAUTh NOAXOAAMKE PeXBMB YNpaBJeHHs, 3 TAKXKe aB-
TOMaTHYeCKH 00pabaTHBaTL HHbOpMalmo ¢ noxomsic 3BM, Baa-
rogaps kuGepHeTHKe, IMIABHHM 06pasoM ee paspeay IO CHCTeMaM
HCKYCCTBEHHOIO HHTEAJIEKTa, NOAYYHAH HHTEHCHBHOE pasBHTHE Ta-
KHe HOBBIE pagie/ti MaTeMaTHKH, KaK TEODHA Karteropui A-Hcymc:
JieHke, HEKNACCHUECKHE JIOIUKH, TEOPRR THNOB H Ap. PazsnTie BH-
QHCANTENLHBHX MAIIHH HPOHCXOARJO He TOAbKO B HANPABICHHA
UOBHIIEHAS HX GHCTpOAeACTBHA, HO H B HaCTH CO3JaHWA ammapar-
HHX W TPOTpAMMHHX.CDeICTB XpaHeHns, 06paboTKd H HOALepHKa-
AHA GoAblikx eMKocteil uHpopmaumm, DBrarogaps AeATeNbHOCTH
KHOEPHETHKOB, CHCTEMHEIX NPOTPAMMHCTOB, MATEMATHKOB, r/IaBHEIM
oGpasom npm paspaborke W sreapesrn ACY H HHTeANeKTYalb-
HHX CHCTEM, NOABHANCH COBEPLIEHHO HOBHE METOAH MepepabOTKH
HHPOPMAUKA QIS YOpaBJACHHA, HOBHE METOAW e¢ NpeACTaBleHHd
B BHIaSE %weoBeky. C NOMOWIBI0 STHX Meroa0B M CMeLHaNbHBIX
YeXHHUECKNX CPeACTE YENOBeK MOmMeT obpamarecs ¢ GOAbUIHMH

MacCKBAMH HHGOPMALKHK, 3JaNHCAHHLIMH Ha MarHuTHHX- HO-

cutensX (MATHMTHHX JeHTax, Gapabamax H AHMcKax). Bwecro
OyMakHHX AeJOBHX NOKYMEHTOB H KHHT NOSBHAHCL HOKYMEHTH
HA MATHHTHHX HocHreasx. [losBHAcA uesopex (TMOAL30BATENL),
KOTOPHA B npouecce YNpPaBAeHHA JAONKeH HAYYHTLCR <«dUTaTL»
AHOQOPMALMIO, 3aNMCAHHYI0 HA MATHHTHHX HOCHTASX, TaK XKe
' cBOGOANO, KaK OYMaXXHHE AOKYMEHTH H KHHFH, NpH 3ToM Oaa-
roaapst BHCOKOMY YPOBRIO 2BTOMaTH3auHH M OHCTpomeficTBRIO
3BM npoussoauntensHOCTE (9P (PeKTHEHOCTE) NPOUECCa NOMYICHHA

HayyHOH HHOPOPMEUWH AOMKHE MOBHIIATLCA HA HECKOAbKO nopsa-
KoB, [IoABUAKCH HHXXeHEPHBE MeTOAH 'XpaHEHHA ® o6paGOTKH HH-
(popMalHH B BHie 6AHKOB AaHHMWX, 623 MaHHHX (Bl), cucrem yn-
papnenna Gasamu paumbix (CYBH), 6asw suauuil (B3), cuerem
ynpasiedns Gasamyu suauuii (CYB3). Meteanexryanbupie Ganku
aannux (UBJ) xax muaumMys cocTofr w3 BI » 53. U3 mamuy-
apupmometpoB IBM npesparunuch B KOMIbJOTepH o06paloTKH
AQHHBX, B KOMIbLIOTEPH 0OpPabOTKH 3HAHHI. DTH HOBHE YeJOBeKo-
MAWHHHHE CHCTeMH 00paloTku uudopmauuu o6palosasn HOBYIO
TEOPHIO -— TeOpHIO HHPOPMAUKH AAf KHOepHeTHXH. [losBHAHCL Te-
opeTHYeCKHe paGOTH, HOBHE pasfe/nl MaTeMaTHKH AJMS ONHCAHMS
Bl n B3. Ilpr naysennn mponeccos NPHUHSATAS PellleHHR uYeaoBe-
KOM ' €CTECTBEHHHM HRTEANEKTOM OHAH YCTAHOBACHK pHA1 HOBEIX
CBOMCTR, IMABHHME U3 KOTOPHX ABMAIOTCH BHYTPEHHAA NPOTHBQDE-
UHBOCTE (oTcyTcTBHE CTPOrOi JOrHKM), HESETKOCTD H UeNOBEKO-Ma-
WHHENA acnexkT. Knaccuueckan cxema punocodckofi sorukn Apu-
CTOTe/IA  «NOCHIIKA-CACACTBHE?, KOTOPAA NOMHOCTBIO OPMaJH30-
BaHa B MAaTeMaTHYeCKOR JOTHKE, COCTOAIMEN H3 HCUHCAELUN
wznmmmzum==m H HCUHCJICHHS MpeAHKATOB 1-ro nmopsixa, oxasanace
HEAOCTATOUROM - M HecocTosTenbHOH. ITosToMy KrGepHernkH ofpa-
THJHCH K ODPOTHBOPEMUBHIM (HNAOCOPCKHM JOTHKAM ~— AHAJCKTHIE-
CKnM norukaM Teresas u Kalra, rae caeacTohe MOMHMO NOCHUIKE
3aBHCHT ellie OT AeHCTRYIOllero axropa cHTyauuu. [Ipm oamol K
TOH JKe MOCHJIKe, HO PA3HHX CHTYAlHAX MOTYT OHTL pasHue caex-
CTBHA, B.TOM YHCJIE H NOJHOCTBIO MPOTHBONOJOXKHHE, _
B ceasy ¢ srum Goabwoe BHEMaHMe cTanu NPUBJEKATh KOHCT-
PYKTHBHHE, HEMONHHE, BHYTPeKHe NMPOTHBODEHUBHE, HEYETKHE Ma-
TEMATHYECKHE TOCTPOEHHSA. PasBHTHEM 3THX Pa3nenoB MaTeMATHKH
NPHMEHHTENBHO K MOTPeCHOETAM AOMKHH 3aHHMATHCR CleLuasn-
CTH NO NPHKAAAHOH MATEMAaTHKE, KQTODAsA ¢ TOUKH 3peHHa Kaac-
Mwmmﬁpwm_ RAYK HNOMXKHA 3aHHMATBCA MAaTeMaTHYCCKAMH OCHO-
i3 H KHOCDHETHKH, TaK e XaK OHA 3aNMMaJacb MaTeMaTHue-
Onxzﬁﬂoonmmamum " QHIKKH, XHMHH, KBAHTOBOH MEXaHHKH & T. A,
ToaKo wm HUEDHETHKH, TaK MKe Kak y #ofoii Apyroit camocros-
ho o o:wu%_ HMECTCA CBOH, CnelH(RYecKus 0ObeKT HCCAeNOBa-
- %EE m YNpaBieHds, OCHOBaHHHEe Ha NpeobpasoBaAHUK
Maran A, mw...o:w ¥ TIOABHAACh KOHWMENMHs HHXeHepa-MaTe-
- oozo.wmo: u_uza. HMES MHHHMAJLHYIO HHKEHEDHYIO NOAMOTOBKY
aoans SBM) 0 amm:. TEXHOJIOTHH MPOTPAMMHPOBARHA H HCOOJE-
roran anM) H obaajnas NOBHUIEHHON MATeMaTHYeCKOii ToAro-
m::mwm_q et i.:.:. H DPa3BHTh NOAXOAAIIMA . MaTeMaTHYECKui
o :.za._.o LEES. KHOEDHETHKY 0ofIlyl0, H3yYalOUyI0 NpHH-
. nam::mavmzﬂ x:mmmaozxn. ChopaBeRAHBLHE IAA JIGOHNX CHCTEM,
nenogma E_.nw_ KOTOPHX W3Y4alOTCA METOAW YOpaBJACHKS oOnpe-
- zohg% 4CCAMH CHCTeM, METOAbl COCTABJIEHHS KuGepHeTHue-
SO STux cucreM. Tlostoy ¢ srofi Touku apenHs npa-
PHO pACCMAaTPHBATL ChelHAMbHHE KHOEPHETHKH: QUSHUBCKY,




' XUMHUECKY10, TeXHHYECKYIO, SKOHOMHYECKYI0, BOEHHyl0 H T. A.
KpoMe TOro, MOSBHJHCE MOMATHA TEOPETHUECKOR U npuKaaaHolt
KaGepHeTHKH. [locaenHasa B KaKOH-TO Mepe o0beaHHAeT CeIHANL-
uie KHOEpHETHKH. B nocneguee BpeMA CTay NONyJRpes TEpMUH
CHH(OPMATHKA®, KOTOPHH B ONpeleNeHHOH O6NacTH NMepeceKaeTcs
¢ KnGepietukoil. B cBoe BpeMa y nac B CTpaHe Gnna H3faHa
KHHF2Z ¢ TAKHM Ha3BanueM [25), B KOTOpOH pACCMAaTpHBANUCH HE-
$OpMALHOHHO-TIOHCKOBHE CHCTEMH, 9TO BHECJO ONDEACICHHYID
AyTaHARY B TPAKTOBKY TOro TepMuHa. B COBpeMeHHOH TPAKTOBKE
BHGOPMATHKA — FTO HAyKa 06 HCNONb30BAHHH 3BM [26] T. e., TO,
9ro 3a pyGexxoM H B Haillefl CTpaHe NOHHMACTCA NOA TEPMHHOM
Computer Science.

B nocaeaHee BpeMsi 9TOT TepMHH OB paciuHpeH Jo 3aaad of-
paGorkd fasieix B OBM. B 3TOM CMBHICAE MMEETCH nepekpHTHe
uEopMaTHKK ¢ KnGepuernxod. Ho B Hnpopmartike OTCYTCTBYKOT
KOHUENIHA H MeTOLb YNpaBA€HHs, KpoMe TOro, KuGepHeTHKa Cy-
ieCTBYeT KaK HayKa He3aBHCHMO oT IBM, koTopHe ACnonbsyloTCH
B Hell TaK e, KaK ¢uaudeckHe npuopH B QH3HKe.

B Hay9HO-TeXHHUECKOH JAHTepaType Hacio BCTPEHAETCA TEpMUN
«HCCAeN0BaHHe onepaiuii», KOTOPHA B GOJBIIKHCTBE CAydaes COB-
nagaer ¢ KafepHeTHKOH RPH Halledl TPAKTOBKe ee COJACPKAHMA.
Bes pa3HHLA 3aKJI0N4€TCs B TOUKE SPEHHA Ha ONHH ¥ Te Xe 3a-
paux ynpasienns. B KuGepHeTuke sBAEHHA pacCMaTpHBAIOTCA
. ¢ TOUKM 3peHHS yNpasjeHHA ¢ NOMOMWIBIO mpeobpa3oBanus undop-
MALMH, 2 B HCCASIOBAHHH ONEPalMA — C TOYKH 3PEHAS ONCPALUHN
KaK COCTABHOTO MOHATHA J060ro mpouecca YHpabJeHHH.

XapaxrepHas O0COGEHHOCTb METOAOB HCC/CLOBAHHMA onepanuf
.3aKMloNaeTcs B pacufteHeHWM (NpeACTABJEHHH} HCXOIHOro npo-
Jecca HA COBOKYTHOCTb MEJKHX ONepallydi, 410 NO3BOAseT Jydle
NOHSTh AOBeseHHe HCXOAHONe - NPoNecca. Tak, B cayuae NpHMEHE-
HHS CeTEeBOro NAAHHPOBAHWA MCXOAHBIE KOMINEKCHHFA MPOEKT
NpeACTaBAACTCS B BHAE COBOXYNHOCTH OTAENbHHX paloT, KOTOpHIX
MOMKer HAaCUHTHIBATbCA HECKOAbKO Thcnd. Onmnako xkubepHeTHKa
COJEPIKHT B CBOEM apCeHafte TaKXKe MeTO] CETeBOro NJIaHHPOBA-
HHS, ¥ DA3aHuhe B TNOAXOAE 3aKNI0YACTCA B METOAOMOTHH H3yue-
ais spaeHuni. KnfepHeTHka Ha nepBoe MeCTO BHABHIaeT npeolpa-
3oBaHHe HHGOPMAUHH, 2 TEOPHA HCC/CROBAHHA onepauui — npea-
CTaBAeHHE MCXOZHOrO mpolecca B BHAE COBOKYNHOCTH MEJKHX
onepanuii. MHoraa yxasHBaior #a T0, YTO NpH HCC/AEJOBaHHH One-
paiuii  pacCMaTPHBAIOTCA MATEMATHUECKRE METOAN YIPaBJICHHR
MACCOBLIMH BJCHHSMH, BONPOCH OPTAaHASALKH, TOrda KAK Knbep-
HETHKA HapAAy ¢ STHM HCCAEAYeT HPOLECCH YNMpPAamIeHWd OTIAeNb-
HuMu oObekTaME, OIHAKO Mpolecc YipaBieHHR OTACAbHEIM obr-
€KTOM MOXKHO PACYACHHTb Ha COBOKYNHOCTb onepaukfi u, npuMe-
HHB METONH HCCACAOBAHHA ONEpailH¥, CBECTH ero, No CYLIeCTBY,
K MaccoBoMY ABAeHHio. Takad NyTaNAUa B TepMHHAX BO3RAKAA,
NO-BHAHMOMY, W3-38 TOTO, WTO B COBPEMEHHOM NOHHMARHH HCCAS-
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AOBAHHE ONEPaliMd  I[OABHJIOCE paHbille, YeM KHGCDHETHKA:
s 1942—1943 rr. adramfickue yyerwe M r:%m._%: wa%a: oror
TepMEH AAA 0003HAYEHHS HayKM, 3anuMalomlefics :m._.gmew._.,_o._.
CKHMH METOAAMH ODFaBH3aRHH CNOMHBIX CHCTEM, @ TepPMHH v -
GepreTdka» noABUACH nosfuee B CHIA Co»m.l_w.am Ir.) amu-
3iaueHHn Hayku o0 ynpaeaesuy [1—7), A oRe
B pesyabrate OGHICTPHX TEMIIOB HayYHO-TEXHHYeCKOH peBosio
UHH MOABNACTCS MHOTO HOBHX HAYYHHIX HANpaBAeHHH W Teo m.
W%moewﬁm H3 HHX HMEIT Moj cobofi cepbesHyio ocHOBY H :%m_wm
n:n.hﬂ :Q.ﬂ!wwmhuwﬁumnewowmmxo. Tak, 6aaronaps neo6oaumocTH
YeCKHX CHCTeM :o“wxww%v. ﬂﬂﬂﬂﬂﬂoﬂﬂooqw_m %._.M_Emhvﬁ.zu KiGepuer-
JseMas KHGEPHRTHKE KaK TEOpH#, B no._,o_u.om Ha M DBOE MECTS mhe.
AAAOTCA He HHQOPMALHOHHBIE NPHBUMIH, A w%wo@ oy,
crd. OIHAKO clefyeT 3aMeTHTh, 4T0 KHOEpH  nomcamia: 66
: PHETHKA HeMHCJIHMA' 63
TEOPHH CUCTEM, TaK KaK OHa mwnszmoqna CHCTEMaMi
npaBia, ¢ HHPOpMALHOEHOA TOUKM 3peHua, Ho mw_ .w._._v.mmao::a.
H3 HANBHEAIIEro, Mepa HHPOPMauHH QEm.o._,worzz: Bpason 30
Gpasom 3a-
BHCHT OT Da3MEPOB H CAOXKHOCTH CHCTeMB m»mo_“.m X
TYpe MNOABHJCH HOBHI ._,nvzx=|a==eowzm.§=»v aw. Pl 00n
€AHHACT MeTOAW 00paboTKy mneov_zmnx: He _._.m SN
Lile Nponecc yNpaBAeHHA WAH Nepeaavy :m.eo M R 0 Kaanan
CBA3H (HANpHMEp, NepeBos ¢ OLHOIO moamnqwmmﬂowu,:: AKa N3 Apy.
A AI3HKA H -
M”“mnﬂﬂmowﬁnwmwmumoao THNA HHQODMAIHH B T. R.), Onzw:omuwwm.
vl PHEMH . 06paloTKE HRQOpMaUuH, paspaloTaHube
PMATHKE, NDHMEHAIOTCA B CHCTeMaX YHpamJennd.

B.2. OCHOBHGIE YEPTbI KMBEPHETMKM

:Emhnnmmuhomo_mm“mmﬂoa KHOEPHETHKE ABAAETCH HHQPOPMALKMOH-
ccaM ynpasjeHHs, MoxHo ¢
TAe HMeeT MecTo mepepabo , _ 1A% yipannenan,
00TKa HHGOpMaU¥R B I
TpHCYTCTBYET KHGepHeTH N ot
Ka. Ecau npua Mexa N
o HHU3ALHY HMEWT AeJo
¢ hvww,ﬂ.%n M,Mo WWH&MMM%H»::: npeo0pa3oBaHHEM H3 OAHOrO BRAA
, THIAUUH YOpaBJeHHs :
BHABHraioTcs uadopma rop. FanE nADM.
UHOHHHEe CBONHCTBA CHIH
o anos. Tak, B cH-
zmm_,wmunoﬂ_w“mzm.m:_._onzo_.o peryauposanus (Hna E_QSEEn. o:nm.”.
Bamoam o ohnmmwwﬂ szﬂmmz».:v:on M»mnmnm MEXIY BXOAHHM H
CHrHAN omubKH), a B
THao ' CHCTEMax aBTOMa-
waohzo_.mo nww%%_gommmigwmon? MEKAY 3ajanuod yHKiHeh
MG OpM e % H BHXOARLIM cHrhaaom., HanGoNee orveTnnBo
KT oRan =_= HOAXOA B KuOEpHeTHKe NPOABAXETCS NPH Npo-
pan mpenn sxciayarauns ACY opravssan#oHOTo THma, KOTo-
reabn ) n.”m._o:m Anfl  aBTOMATH3AUWH YHpaBJAeHYecKod nes-
96paorkn mr _ww_nmEsm ‘H TIOCTPOGHHA HHAYCTPHH SACKTPOHHON
ux (U30M), npu stom coaxaerca HupopManHoH-
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Hoe ofecneueHHe,; OCHOBHLIMH COCTABASIONMIAMH KOTOPOIO fBJA-
0TCA HHGOPMAUHOHHAR MoJelb O6LeKTa (NpeAnpuATHe, LeX, OT-
pacib NPOMBIUNEHHOCTH H T. A} H 6aHK AaHHmX. Hudopmaukos-
HasA MoAeab NpeAyCMATPHBAET CO3aKHe CXeMBl HOKyMeuTool0pora
of/beKTa, B .HaCTHOCTH NPEATPUATHA, B KOTOPOM OTpaxalorcs
CTPYKTYpPA W AHHAMHKa2 06pa3oBaHUf BCEX [AOKYMEHTOB, LHPKY-
JHPYIOIIHX HA NPeANpHATHU. 3aMomefHpoBaHHan Ha IBM rtakas
cXeMa NpH HaABuyuH 3({PEKTHBHHX CPeACTB BBOJA-BWBOAa HH(pOp-
MalHH, 8 TaKXe CPeACTB OOLIeHHS YeJ0BeK-MALIKHA CO BpeMe-
KeM [puBedeT K NOAHOMY YHHUTOMEHHI0 ReJNOBHX GYMAaXHBIX
DOKYMEHTOB. M 3aMeHe HX JAOKYMEHTaiHedl HA MAarHHTHHX HOCH-
TeJfX. : :
OJHaKo TocJae ONPENEAEHHOr0 ONHTA NPOEKTHPOBAKHA H 3IKC-
nayatanss ACY cTano O4eBHAHHM, 4T0 144 3(PQEKTHBHOCTH X
NpHMEHEHHA Tpe6yeTcs NPeXLe BCEro pemaTs Ase NpolaeMbi:
cospaHHe uutennekryanshon ACY (HMACY), xoropas RoMoraa
W DOAL3OBATEN0. NPHHHMATh PeLiIeHHA, 3 He NPOCTO MOACNHpPO-
Baja XOKyMeHTOOGOPOT;

co3gaHHe SBOAIOIHOHHOI, MOCTOAHHO pa3sBHBawouieficy ACY sa
CUeT COBMEIIEHHR .CHCTEMBl ABTOMATH3HPOBAHHGTO MNPOEKTHPOBA-
uus (CAINP) ACY c sxcnayarauueis ACY. CAIIP aoamHa OHTH
BcTpoesa B ACY. _

Ho npoextupopanne uau passuthe ACY [I0MKHO OCYHIECT-
BAATBCH NOJb30BaTeseM (HeKHOGEDHETHKOM, HERpPOrpaMMHCTOM),
paGoTHHKOM (YHKUHOHAJbHEIX TNoApasaeneHnd 3 ACY npeanpus-
THA (ByxraaTepoM, MAAHOBHKOM, HAYaJAbHHKOM lleXa H T. A.) ¢ Mo-
Moliblo HuTemnextyanson CAIIP, xotopas conepKHT BCe Heno-
CTAIONIHe, HO HYXKHBe A% NMPOLKTHPOBAHHA CBEACHHA H B KQTOpO#
peanu3onakHa TaK HashBaeMas HOBas HH(GOPMAUHOHHAA TEXHONO-
rus (HHUT). 3ra texwonorun [27—29] spasercs GesbymaxkoR
CAITIP, » KoTopoli He TpefyeTcs TexXHHYECKOe 3ajaHHe HA pa3pa-
6OTKY - 3CKH3HOTO, TexHhuecKOoro H paGouero npoekTos (Tax Ha-
snBaeMEX cRelHpHKauui). C NOMOWIBI0 KHTEANEKTYAJbHOro Mo-
CTAHOBILKKA 3aA4YH TNOXKENAHHA 3aKaIuHKa, cHOpMYJHPOBAaHHEE
HETOYUHHM H HENOJAHHM O00pasoM, BO3MOXHO, Ha ECTECTBEHHOM
fabKe NOBORATCH AO CTPOTHX B TEXHHYSCKOM cMuicAe (opMynHpo-
BOK. D10 TeXHHYeCKOe 3ajanKe, TaK Xe KaK APyrHe ACKYMEHTalb-
HHe CBefeHNs (3CKHIHMA H ADYTHe MpPOEKTH), XPAHATCA B NAMATH
SBM b TaK HasnpaeMom Gamke paspaGotku (BP). Bech xoxa pas-
pabotkn ¢uxcupyercs B BP, nioGo% yyacTHHK paspaboTk
MOXKeT 3aTlpOCHTh H NOAYIATE URDOPMANHNIO B NOGOM BHAE — HA
SKpaMe AKCHJes RAW B BAAe GYMAXHOH AOKYMERTAlHH HA BHXOAS
negataiomiere yerpoiicrea SBM. [Tomumo BP B TexradecKd B-
COKOPAa3BHTOR CHCTeMe 9/IeKTpoHHOA obpaborku aawnux (CIOMH)
BaAN RI000f ApYrod KKOGepHeTHYECKH Da3BHTOH CHCTeMe, HCNoAb-
syiomet' 3BM, nomxen -6HT» CBOR Gank AAWWBIX (3 TakXe
CVYB]l), » koropom cojepxkanach Gh bca HeoOxoaumas AAs ym-
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Y S5 Br-2,3 BC-3%
) » Uh- lq
TFgvnar caimemg _ _ |
L m.nhangh - \“M& 4 nlmw N P77 4 n...\w.%
h paydeag Gawmyx [~ Y| " muna C080L Y] anm..m.e.

_u_m"...ﬁm.m. SpoawHa cueTeM SJCKTPOHHOR 0GPAGOTKH NANHEIX H BHYHCIHTENBHMX
cH :
8C-1, %_.n.-._wn..._.haa BMUNCACHEA; w.n.u. BC-4— ann ofipalorxn 2aRmMK; BC-5— aam opa-

.
LY

paBaenns HHGopmauus. KoHuenuus BJ nosBHaach B 3HaWHTeNH-
HOH CTEeNeHH He3aBUCHMHM CNoco6oM, KOrAa or MaWHH-apHMO-
METPOB (NlepBoe H BTOpoe nokoaen#s BC) Gua OCYUIECTBJEH me-
pexon K BC tperbero M uerseproro nokosenmuil (BC-3,+BC-4)
KOTOpHE NPeAHA3HAYCHH AaA 06paloTKH MAHHEX H B aoq.%zx.
CHJBHO DA3BHTH CPEACTBA XpaHEHHA HHPOPMAUHH BO BHYTpEHHeN
W BHEINREH MAMATH, a TAKKE CHCTeMH BBOJA M BHBOAA HAGDOPMa-
nuv (prc. B.2). Yro Kacaercn nporpaMmuoro oGeCHEYEHMA. TO
6uan paspaboranu HaACTPOHKH HAJ ONEPALHOHERMH CHCTOMAMH
8 suae CYDBI. Iepsaa CYBJI uau B, Koropas Ouninia B 1972 r
usrorosnena ¢upmol IBM, umena caeaymowmyio :hooac_,maooxw&
ocHoBy. Tak K&k pakee npu pewenun sazau na BC-1, BC-2 npo-
TpaMMa colepXasna OmepaTOPH H AaHHHE, NPHYEM B NpoTpamme
YKa3HBaN0Ch, KaKHe JaHHble, B KaKOM BHAE M TAe HX HAlTH. T0
IDH COCTABJASHHH HOBHX NPOrpamm pa3fed AAHHEX HaZo OO
COCTaBAAT, 3aHOBO. C STHM ellle MOXHO GHAO MHPHTbCS, KOTHa
OBM pewiana suuHcAHTENbHDIE, aprpMeTHuecKHe 3ajauH. Koraas
OBM cTana MpHMEHSTbCR AJAS 5JA€KTPOHHON 06paboTKK JaHHEIX
0Ka3aJ0Ch, 9T0 Ge3 CNeLHANbHHX CPEACTB aBTOMATH3AIMM COCTAB.
ACHUA pasnesna LaHHHX NPHHUHNHANLHO HEBOSMOXKHO OCYIlECT-
BAATD 3NEKTPOHHYI0 06paGoTky mawumx (30M), Tak .xaK cko-
POCTb HApaCTAHMA OWHOOK 3HAYMTENLHO ONEpexXana CNOKHOCTD
IpOrpamMm ¢ nXaMHEIMH., BHAH caefak NONBITKH CO3AAHHA ASH-
”Mﬂ :wﬁoo_,uuzzxwommmxm. OPHEHTHPOBAHHHX Ha o6paboTKy nau-
il Am - BOL), xoropue UOBHCHAE 9(PPEKTHBHOCTL COCTABJICHHA
E:Eﬂ m._.z ANA snektporrol o6paborkm Aauumx. Ho teopueckas
o .Mmm HHXEHEPOB H YUeHHX OCYIIECTBAANA ABHMKEHHe
Aporpe, biAx npessoxedt CYBI. 3ty cuctemu npeacrasasior
oéw:oﬁmﬂn@ YHHBEPCAXbHHE, A/ WIHPOKOTO KJiacca 3afay M-
ot .mmw.m CPEACTBA K METOAHKY COCTaBACHHS NPOTpaMM
N Il nabmonaercA Aaxe CHTYalluf, KOTAa ZaHHue
hﬁ.*a::aq m.vo%m::o? OCTaHAB/HBAIOT e¢ M BHIHBAIT ee NPo-
nosNe . QYL Hacrogilee BpeMR B Halled CTDaHe CYIECTBYIOT TH-
W o I pasmmunbix  knaccos— OKA, MH3C, CIIEKTP
hox & g nﬂ nOmmwwmw::ox yposHe npoexktHpoBanus CIOI, raun-
Apoer pa Il. TlosBHAHCD Aalke CHCTEMW YNpaBJeHHS

HPOBaHHeM, ocHOBaHHHEe Ha jzauaHx (COBOL), rme nan-
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Hble BW3LBAIOT NPOUEAYPH, KOTOpbe Cami MOTYT HMETh BHA AaH-
HHX, # T. A, Kpome Toro, npu obbeme [aHHHX B Bl Gonee
90 MGaiiT OMa CTAHOBMTICH HEYMPABJREMOW <«BPYYRYIO® M paspy-
waeres. OAHAKO MPAKTHKA IKCOAYAT3LUHH, TNOAAepKARUA B
Goabworo obvema {Goaee 50 M6aiT) nokasaaa, 4ro AAA HX HOP-
MaJbHOTO (YHKIHOHUPOBaHHs HeoOxoanma B3 npeaMeTHOR ofaa-
ctu ([10), B KoTOpOl cogep:Kaiuch GH 3aKOHOMEPHOCTH, CEMaH-
THKa, cMbicioBoe cogepxanne [10. Takas HaacTpofika 3atluuiaer
B or BpeiHHX, PA3pYMAIOMHUX ee 3aNPOCOB, NOMOTaeT OTHCKH-
BaTh oWubky, wencnpabnocTd B, KoTopHe OBIH AONYIIEHH HpH
NPOEXTHPOBAKHH H NOABMANCL B pesyapTaTe SBOAIOLAK Bl kak
IOCTOSHHO pasauBalomeiicd cHcTeMu. [IpH IKCIIyaTalHu TaKax
Gompwux BJl xuGepHETHKH CTOJKHYJAHCh C XApaKTepHEIMH CBOA-
cTpaMH GOJIbIIHX CHCTEM, B 2aCTHOCTH MOpH YBEAHICHHH offeeMa
HHGOPMAUMA Ha NOPAAOK H3IMEHAKTCH 3aKOHOMEPHOCTH 3TOR CH-
cremH. [103TOMY noclie pellleHHs TEOPETHUECKHX H HHKEHEpHHX
npobaeM B o6RAcCTH Bl 5 CYBJ notpeboBanich Hay4RO-TEXHH-
yeckue paspabotkn B3 n. CYB3 ans noiiepKaHus BX Soanworo
oawwzm nau MBJ, cogepxamuX Kak MHHHMYM IBe Gasu: B
% B3. :

TeoperuueckHe HCCAEAOBAHHA B obaacta B, B3 m UBA, no
CyLIeCTBY, CO3RANM it KHOEPHETHKH TEGDHIO nHpOpMaLHK Tesao-
seKO-MAWHAHOTO THUA, KOTOpas HeoOXoAHMa TMPH BPOEKTHPOBAHHY
xnGepaeTnyeckux cucreM. [Moasuancs Moxedw, CPeACcTBa MallHH-
HOrO npelACTABJAEHHA CeMaHTHUECKO!, CMHCAO0BOR HHQOpMALKK
B BHAE PpefiMOB, CEMAHTHIECKUX cerel W 1. A. Bce onn rpadu-
YeCKH MOryr OHTb H306paXeHH B BHAE rpada ¢ KOpHEBOA Beplld-
HO#, COOTBETCTBYIOWIEl OCHOBHOMY MOHATHIO, CMBICA KOTOPOTO Tpe-
GyeTcs pacKputh (K npuMepy, HOJYOPOBOAHHK), a Apyrde Bep-
JUWHH, CcoeAHEeHHHe Meaay co6ofi peGpaMu, COOTBETCTBYIOT
NOAYHHEHHEM, BTOPRUHHM TOHATHAM. Pe6pa HecyT TakXke CeMaH-
THYUECKYIO Harpy3Kky, 3alaBas pPOJEBHE OTHOLICHHH MEXJY TNOHS-
THAMH (KaKyl0 pOflb HIpaioT OTAeAbHble NMOHATHA B obieit cxeme
OCHOBHOTC TNOHSTHA). 3Ta CTPYKTypa COOTBETCTBYeT Te3aypycy
B 'HHOPMAIHOHHO-NOKCKOBHX CHCTEMAX (em. 1. 1 «OchoB kubep-
wethku» l-ro nanamua), Ho B KuGepHeTHKe, TEOPUH HCKYCCTBEH-
HOFO KHTEANEKTa 3TOT TEPMHH «He MPHKHICA®, 2 BMECTO TEPMiHa

«Te3aypycs HCMOALIYIOT Gasy 3HAHHH. Ha ceroaHamwyui AeHb TeX- -

HOJIOTHA NPOEKTHPOBAHHA € NMOMOMIBIO 3BM awbux cHcTeM ABAR-
ercd TexHosqoriefi [POSKTHPOBAHHA NporpaMMHHX KOMMJEKCOB,
peannsanus Kotopsx Ha 3BM naer Ha BHXoke, B 4aCTHOCTH, A0-
KYMEHTANHi0 Ha CepHiAHOe NPOH3BOLCLTRO. Haunnas ¢ KOHLENDHH
nepsoft B MHpE TEXHOJOLHH TPOrpaMMHPOBARUA IPT (Improving
Programming Technology), npeanoxennoii ¢upmodr 8 1972 .,
378 TeXHOJOTHA COCTOHT H3 NOCAeA0BATEABHOCTH onucanufi
(puc B.3) ueneporo, GyHKIUHOHAALHOTO, JOTHYECKOTo, aaropHtMH-
4ecKOro, HH(OPMAUMOHHOrO, RMPOTPAMMHONO, AOKYMEHTAALHOTO.
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B co3iAHHH NPOTrpaMMHOFG KOM- \

naekca (HAH CHCTeMH) yvact- Lsradps J Cacmen-

BYIOT CReAYIOllHe CnelHaTHCTH: Y17 EpXa-

Z_Mw::n NpoOrPaMMHCT, CHCTEM- - | B3 mexmop

HH apXHTEKTOP, CHCTeMHKHA ]

4HAJIHTHK, aJATOPHTMHCT, ClelH- ) i

aACT N0  HHPOPMALHOHHOMY ¥

ofecieueHHIo Mzzeo_...:mﬁ_ﬁ. §3-2

RPOrpaMMHCT KOAMPOBIIHK), T*

KOHTPOJIEP, XOKYMEHTAJNCT, ‘ Tonee . oo |
Cau mnpolecc NpoexTHpOBA- ¥ samae | &

HAS NMPEACTABAACTCA KAK nocje- 53-3 ) m

AOBaTe/bHAsA CMeHa oaWoroomu- [, g

canust ApyruM. [Tostomy moGod forbo i _.m

NPOUECC NPOEKTHPOBAHHA MOKeET } * ~

paccMaTpuBaTECA KakK CHCTeMa 53-4 RV

nepedopMyJIRpOBAHEA, ] braiua- m
Ha camoM gene 1npouecc ﬁwwwﬂﬂ“r_ iuu%ﬂnﬁ? X

RPOEKTHPOBAHHA OCYMIECTBJNET- ¥ daarrory

cA NOCAEA0BATEALHO-NADRANETh- 535 i

REM cnocoBom, koria obpador- I

Ka {paspaBoTka) OAHOTO OHH- h%hhnmq” *Mﬂgtﬂ.

CaHKHA NPOHCXOAHT ORHOBPEMeH- ¥ poseg

HO ¢ (DOpDMHpOBAHHEM JApYPHX, £3-6

TpH STOM BO3MOXEH BO3BPaT K

NpeAMAYIAM ONHcamuam. Kak |Agwgros - AORGNEN-

npaguno, BHSHpaeTCH He ONTH- T

MaJIbHHH BapHaHT NPOEKTHpPO- ’
BaHHS, 4 NOAXOAAWMH, Aomy- Puc, B.3. Texuonorns mpoexrHpoBanus
CTHMHIH, KOTODHE Ha KAXKIOM _
mﬂﬂ_ﬂ %ﬂ_whmw::::,wmqﬁogoawoums OTpaHHYeHHAM (cneunduxa-
. b MECTO TaKas CHTYailHf, 4TO
sTane (NpH HaNHUHH OrPaAHHYCHHE , omaxes Ha
¥ PecypcoB, HMEIOIGHXCS H
aH . .
”mwwm_wzowaﬂuaa o.wog He YAOBJETBPPATLCA Eﬁw::nmmmm 3a cuer
B aamore BHOOpa Ha npeawaymeM (npeAHAYIMMX) -arane,
Ayee) wwwm w_nw_ﬁmﬁgmo._.nn wmmmvm... Ha npeauAyuinli (mpe-
BTODEHHe Bpibopa. Moxer noa
NpH BHASACHRHX (MAJAHX) . vame Hoctap.
ecypcax Ha Kax
P p AOM 3Tame IOCTas-
E“'_M%m_wu%._mmam MPOEKTHPORANHA He MOXeT GHTbL BHIONHEHA, .w.w-
6an CAE vou 3ajava ysenHYeHHA pecypcoB. Takum obpasoM, Jio-
crenon b m%qw%momon HHGOpMauHOHKOR (KHOepHeTHUeCKON) CH-
Eomn &o - pok ¢GopMHpYIOTCA nOCNeROBATENBHEE ONHCAHHA.
; nvﬁoz@ vowm::m.:w::om::m H [epexoX OT OXHOrO OlHCaHUS
OCYIIECTBAAIOTCA ¢ NOMO:
_,__mwm.wpm._. HHTEANIeKTY ANLHOM o B3, 7o Takas rexsofo-
] .
::oinﬂmms_o%%g::cn?a KHOEPHETHKH ABANETCA MOACNHPOBA-
Npoueccop ynpaBAeHHR K KHGEPHETHIECKHM MOle-
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. ONTHMANLHOTO YNpaBJeHHs NapHKMAXepCKEMH,

aam. OnHa ¥ Ta 2Ke MOAeAb MOXKer MPMMEHATHCA A pazpalboTEH
CYeTUHKaMH . KO-

MHUECKHX YACTHL, CHCTEMOH. =v3=mcwom5E=om oGOpoHH, Npouec-

* camil HACAeAcTBeHHocTH M Np. Kak TOAbKO mpouecc yrpasaeHia

. cBefeH K OAHON H3 KHOEePHETHUECKHX Mogeneil, Aanee yxe Ge3-

PA3AMYHO, KAKOH KOHKPETHO STO NPOLECC: (prInuecKnl, IKOHOMH-

_yecKHil ¥ T. 4., TaK Kdk KHOepHeTH4YECKHE MeTOoAH HCCALLOBEHHA

Beex Mozejeil OQHH M Te Xe. B camoM STOM CNBiche MeTOAH KH-
GepHETHKH AHAJOTHIHH METOLAM TEOpHK Xonefakkii, KOTOPYIO
B HAacTORNEe BpeMA MOMKHO, NO-BHAMMOMY, paccMaTpHBATE KaK
pa3sen KkuGepHETHXH, JaHUMAIOIMHICS YIpaBAeHHeM TPpoLeccaMy
BO3HHKHOBEHHR H TIOALEPIKAHHA koneGanuil ¢ 3ajaHHBEMH 0apa-
merpamu {9]. S C .
pHBeLeM HECKOJBKO - IpHMEpOB - kiGepHeTHYECKAX Mmoaeed,
KOTOpHE LUHPOKO HCHOAb3YIOTCA MDH HCCNeAOBAHUA CHCTEM Ynpas-
JeHHS, Tpexae BCEro MOAeNb B BUAE aBTOMATHYECKOH CHCTEME pé-
ryaunposanna (ACP). Bes cHCTeMa DETYJHPOBAHUS NpEACTaBiCHd
B BHAE CTPYKTYPHOH CXeMBl (puc. B.4), cocTosulell H3 OTAeAbHBIX
spenneB Y3(S), Y2(S). Kax- npasmno, 80 BCEX CHCTEMAX HMeercs
3BEHO CpaBHEHHA YNpPaBJAIOMLEro (BXOAHOrO) CHTHANA Xax C CHI-
ganom obpaTHOH CBASH (8 KaHHOM cayuae Xapax). [IpHHUAG ob-
paTHOH CBA3H, no3BoAsIOWA - TOAYYHTs {ojlee BHCOKOS Ka1ecTBo
ynupasienHs, WHPOKO Kenosibayercs B KAGepHeTHKE. Kaxaoe 3seHo
MOfleH HCCAelyeMOH CHCTEMH onkckwBaerca AHGdepeHUHATbHBIM
ypaBHeHHEM HAH nepeAaToyHoR ¢yuxuned (B caylae JAHHeAHHX
CHCTEM ¢ TIOCTOAHHDIMH napaMeTpaMmu). ITa KubepHeTHIECKAA MO-
Jeab npeoSaajaer NPH HCCANOBAHAH cCHCTeM ynpasjieHHa pake-
Toit, 3AEKTpOABHraTeneN H T. A. CTpYKTypHHi HOAX04 K HCCAENO-
BaHHIO NMO3BOJHA ¢03ZATH YACTOTHHIH %»%on_*m.__zqmannxsm METOXL
pacyeTa W MPOEKTHPOBAHUAL 19} _ __
Hkenepa-KuGepHETHKE,. KOTOp I MPOEKTHPYET, ACP c anex-
TPOLABHIaTENEM, MAlNO0 WHTEPECYIOT UHCHO OOMOTOK 3TOrO JABUra-
Tesfl, €rC BAEKTPHUECKHe HapaMeTpH H T. L. On rfpexie BCero Xo-
GeT 3HATH WACTOTHHE CBOMCTBA 3/EKTPOABHTATENA H ADYIEX 3Je-
MEHTOB CHCTEMBbl, HX aMIOJHTYHHO- B ¢asouacToTHHE XapaKTepH-
cTukH. EMy BaxHo ONpeReauTh, KaKhe 4acToTH NPONYCKAKTCH,

KaKde TOAABAAKTCH, Kakoe 3anhiasanBafHe- no dase BHOCHTCH ‘Ha
KpPHTHYECKHX AAS CHCTEMH

onpedeieHHHX 4acToTax, (gacrore

e=XgxNeox

umvﬂ.lnv ¥(8) | V205

Pue. B.4.- CrpyKrypHas cxema ACP

Puc. B.5. Cerenoll rpadik

3
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< --uag

cpesa u np.). Ilo cymecrey, B
TeTeHHEe MHOroJeTHeH NPaKTHKH AETATE

NpOCKTHPOBaHHA  BHpatoTan

[ cH  Lom

chienndpHYeckHi YaCTOTHHIH ! _ [WoMERERRE ]
ASHK, C NOMOUIBIO KOTOpOro |PEPEMELENNE Fom o PN
HHXeHep Xak OW oflaercs ¢ JONSMENNS
n”oamzc%. Sror npumep caykur 707 ¥ énoasns
xopolled WamocTpaurel nagop- [ 773

M3LHOHHOTO MONXORA K x%w.w. i il

)

AOBAHHI0 KHOEPHETHUSCKHX CH-
CTeM. _

K coxanennio, ana pacuera
%m—.zu KHOEDHETHYECKHX MOJe-
ww.hm ?mﬂmzx. JAHHTBHCTHYRCKHX) HET TAaKOro ke S¢dekTHBHONO Me-

. NORKTKH HCNOAb30BATE MOHEAb ABTOMATHYECKOTQ pe-

_..,, . . _
b_.mm.“._. b.w%. Hv-gwivuecﬂ:-

rYAHPOBAHHA NPH HCCACAOBAH
HH JKOBOMHYECKHX CHCTe
NPOMHHIIEHHOre npeanpuatua. OZHAKO AAA TAKHX ozo._.om.. Mox,m_m ._
, R

pHe B KuOepHeTHKe
=o:oaru<.oEw= »:amw“wzﬂﬂﬂﬂw COMLLUIKME CHCTEMAMH, MOAeb,
npuronna. B avoM ciayuae =m=3ﬂﬂﬂ=wﬂwﬁmﬂw:wvmuzgxﬁ P
apH _ ceTeBas M
P Awwm Mwwm;.m mwmumwmmzoao TPAHCOOPTHOH Cerbl0 MK nm._.w.wmﬁ
rpadou (puc. B.5). I amnag oTAenbEas pabora (o6Touka aerand
N =am€ u::o: CXeMH H T. J.) H306paxaercd B BHAe B:._h
m»am.__w _m. aoa_.m_ ePUIHNA, H3 KOTOPOA OHA HCXOAHUT, COOTBETCTBYET
6oru, Cetesoit w_ummhmmeﬁ_wﬂawzuwﬁaMWﬁmnm:m pate HeCKOABI Tar
go KThiBaTh HECKOA -
s g, Baxao sexenim, 170 foctomay s suneasen
3T0 BEPOSTHOCTHAR MOAENb CHCTEME nnan ssanns pador. Ha
o _ HPOBAHKSA .

w w =wm.m_,wwwmmwu§m=m ceManTHIECKaR :onm.__w =o=aq=mvw~nm“.>%w
o 5 T 31 DA ChoRone T
nbopy HOCTL NOHHMA
ORPOOHD pasaHTHME Kommenivy KOS M sy
AYT ONKCaHH BO BTOPOM TOMe <OCHO! et S o

D e B KHOEDHETHKH», 3fiech
._ma:nm._.wuw..__ w._,wwzmo%on Kparko. Tlpexae Bcero, Tak .ﬁ:w ==a%m
it HMATHCA . CEMAHTHYECKKEMM, CMMCAOBHMH, NOHS-
Oyt mamnzx yapaBaeHHR H HEQOPMALHE, TO 3TO OKA3axo
Honers e e hw_wo HA KHOepHeTHYeCKoe Moaeauposanue. Kak
 MpenKaTen) 8:m==..onnom AOFHKH (HCUHC/CHHS BHCKASHBaHHA
Nomer Gamar b THKa, CEMaHTHYECKAR HHTEpPNpeTalks Mogeeli
Mg e %_.: .__m__wowmzm TONBKO ¢ NMOMOMIbI0 KOHRPETHOH npen-
MopeKoR mops). Lo npHMepy, asponopt <«BHykomo», Onecckuft
Monened, 8:@....: TOMY HMeeT MeCTO KAacc Kn{epHeTrH9ecKHX
TuBoCT e poBaHHEX Ha 1O, ups s7oM O6WiKHOCTS B 3Odex-
pacoTHIIE L COCTABNCHHS STHX MojzeneR HeBulcokn. Moxuo
~ TOMBKO H& METOAHKY COCTABACHHA TAKHX Mojened.
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Prc. B.7. PasHOBHAHOCTH KHOEpHETHUECKHX Moaexed

Ho s nocaefsce BpeMs YCHAHA YUHBX W HKKEHePOB COCpPeROTO-

QHANCH HA PA3BHTHH TEOPHH H NPAKTHKH TeXHOJOTUA CO3HAHHA
ceMaHTHUECKUX Moaeaed (B TOM YHCHe KHTERNEKTYaAbHBMX CH-
cTeM)}, KOTOphie MO3BOARIOT ¢ ROMOMILIO KOMILIEKCa CPeACTB Ha-
CTPAUBATb MOAENb-OCHOBY Ha ASHHYIO npeaMeTHYI0 obAacThb. Tlo-
9TOMY HapAAYy C ABTOHOMHBIMH MOIESMH B KHGepHETHRE CYHIE-
CTBYXOT HACTPaHBaeMble Ha IO W opHeHTHPOBAHHHE HA o
mofean (puc. B.7). Tloa samaHueM JHMIBACTHKH 1 CeMHOTHXH
{HaykH o 3HAKOBLIX cRCTeMax) B kuOepHeTHKE NOFIBHJIHCH CHHTAK-
CHYCCKHe, CeMaHTHUeCKue H MparMaTHYeckne MOAeaH (puc. B.8).
K npumepy, $pash Ha eCTECTBEHHOM S3hike

" KOMHATa CHHa yOHpaeTCA MATepblos,

«MaTh yOHpaer KOMHaTy CHHa»

UMEIOT pasHble CHHTAKCHYECKHE CTPYKTYPH (mozenu), a CeMaHTi-
yecKad (ray6unnas) mofelb Yy HHX OAH2 B BUAe CeMaRTHYeCKOA
cerd, DPeACTaBJIeHHOA Ha DHC. B.9. Bropofii nprmep, NOACHALLKHA
3TY kaaccHpHKauKio,~— chopka NOABEMHOTO KpaHa H3 JeTcKoro
KolcTpykTopa. CHHTaKCHYeCKHe 3HAHHA ofecneynBaoT NPAaBHIb-
HOCTL CoeARHeHn# naaHok GoJaTaMi, HO OHH He rapaHTHpYOT OT
c6opkr OuMGOUAHX C TOMKH 3penud CeMAHTHKH = KOHCTPYKUMHA
NOKBEMHOTO KpaHa CO CTpe’oH, TpUKpENJIEHHOK CHu3y RJAaT-
@gopuut. TlparmaTuka B 3TOM NpHMEpRE DBpesycMaTpHBaeT CO3aa-
AWe HEe TOJbKO CeMAHTHUECKH MPABUIbHEX TOABEMHLIX KpaHoB,
HO H ONTHMaJbHHX, K NpHMEPY H3 MHHHMAJBHOIO qucna jperaned,
MEHHMAJBHOR Macchl M T. A, B TepMHHOJOTHH TEOPHH HCKYCCTBeH-
BOTO UHTeAJEKTA CHHTaKcHyecKas HacTb HEQOPMAIHH CBA3AHA
¢ 6a30f AaHHLIX, ceMaHTHYecKad —<C Gaaofl 3HaWHA, a nparMaru-

yeckas — ¢ 6a3olt nened.

UenopeKo-MallHHHAA OCOOeHHOCTh MOAeNell W MeTonoB Kubep-

HETUKH 3aKMio¥aercd, B JacTHOCTH, B COSREHHH CMEmAHHHX CH-
cTeM, B KOTOPHX (QYHKIHOHMpPYIOT TPH HaCTh TeXHHYECKAR,
(MamMHRaA), HeAOBERECKaAR (6nosoruyeckas) # CMellanHas {uesno-
pexo-MalllgHHan). OcoGeHHO 3TO OTHOCHTCA K CcHCTeMaM HCKYC-
CTEGRHOTO MHTEJEKTa, KOTOpHe TeM Goaee coBepuieHHH, YemM 60-
Nee PAIBHTA UeJOBEKO-MAIIMHHAR 1acThb. B s3roM OpoASAAetcH

v

[ Gommanceveomas | | Cemmmmuvocevs 1 [ fpasremuvecns_|

Puc. B.8. KaaccdHEANHNA: KNOEPHETHIECKEX MoAench
18 ,

OCHOBHAR = 3ajada KulepHern
H. M:mov» [11. _ P KH,
oB foTC :
MaMH, MQ”%H%-“W ..Mun_w%. ABAAIOTCA  4eJAOBEKO-MALUHHHEMH CHCTe-
H TEXHHYECKHX yCT o.._xmﬁ,:o DYHKUHORHPYIOT KOMNEKTHBH Mi0jeil
Ha CeroAHALIHAHN W HeTs. CeMaHTHKY H nparMarhy HupopManuu
e Aatn Meroma h_.nzvm ﬂwﬂwo PeanusoBaTh TOAbLKO YeJIOBEKO-Ma
_ : (4. PHETHKE, 0COGEHKO B .
KEXETIAORo MTenaecr, sy ARG s
S 4 e onam %omhsag:_:: NEKTYAJILHEX a:goouon._.mmmmo-
A M o oo_wowEomzmm 00 CPABHEHEI) ¢ 9eXOBeMECKHMH .
e AOBEKO-MAIMHHHEE CHCTEMH, B KOTOpHX .P .
1po6iena mm»_o._.na H AOHOJMHAIOTCA CNOCOOHOCTH R :om..!u_uzo.
npexxerso wmw.wﬂwx :ww_wm. owwwarmo‘nwEmoaww.oEam =vc9_wm“wm
6u bl -— 9&J0BEKO-MallH M.
wawmuw%znnmwwa M”M.Mm:_mmo - AEHHTeNNeKTYaNH3AHH mﬁﬂom_“. =wmmwm.v
: raa aas : il
pellleHHit COCTABAAIOTCA :mqmzueﬂﬁmnhﬂm ohumwan Anaty UPHHATHS
- y , a
Wvo%hh%ﬂ:ﬂonﬂw%mwmz%%ﬁo ofecievenne n 310 oaﬁnﬁwwuwﬂ“ “”
_ T TO 374 3a _ .
METO . Aa4a mepectaer 6 -
quaoﬂcoﬂnﬁhgum:zoao uireanexra (HH), oaw %soovoﬂw_mq:wmh
nozmmama.w :veouxw Aanenx, 2 MM ameer mecto ram, rre M..:.-
ITHKA, NParMaTHKa K T. A. TecHo ’ Th
Moy . -~ A CBA3aH C HA
i eNOBEKO-MAIIHHHON KOHLenuHed h::am:oexamoawmwxmﬁozuon
C Mﬂzo".*.mmzxowzm‘ NOAXOA. , HAH €cTe-
a.o:nhﬂ_owwwaw»_mngﬁmommzn_ ASHK Pa3BHBAJACHA BMeCTe C eCTect
MeHUs MHCIeH omquouﬁxuom__.%m Oux OCHOBELM cpeacTBOM uzvm”
j it - CUHTAaeTCH, 410
MO, , Jii}
T
CBOBCTBA H oot DOPMAJHOM BHAE CONEPKATCA Bee von:ﬂunw?
MATp GO HHOCTH eCTeCTBEHHOro HETe/MexTa (Hpania e
ol At 0 TOALKO Ha BepGaabHOM YpOBHe), T. e em.ﬁ.wumn.
€CTeCTBeHHON TEABHHIX NPOLECCOB, KOTOPHE BHPAXAIOTCH b mmmmu-
hetnme 0 A3uKa. IlosroMy nmporpece B ynpasaemun :vﬁa -~
il M“o CBA32H € OTKDHTHMH, (OPMANBHHIME KOH .
Kpoer, o8k zm MAUHHHBMH PEATH3AUKAMH SCTECTBEHHONO %wm.
B no%mzmzrz Ue/IOBEKO-MAINAROA  Cpene, KOTOPas Ccosxaerca
ACY, obimenne tenapne x Amo PORHOR 06paGoTkn naMEWX n
HOM K oa...oaqwnm:o:woam_ ¢ 9BM ocymecranserca ua uckycerses-
TOPNX HCROAb3YIOTCS KW GIHSKOM K CTECTBEHHOMY, A3WKAX, B KO-
KOHell, samK YIOTCA BCE, AOCTHXKEHHA NHHTBHCTHKH M yIp H
KOMGODT, yl06¢Ta0 | IONEAOBEIeTD oo ACHUHIO cosaaBaty
KaThen K ac 0/b30BaTeN0 W (KaK BapHaNT) n
o oy Ty, Tepas esatitecis o
UHH nepen 0 HCNOoAbL3YEeT npolle,
' HCHBaHHA, 1O POUeIypH, MPOAYK-
WN.—.FﬂN BO B 1 hO.—.N—.—OUﬂ:- ﬂogﬂmﬂ cTa
CeX A3WKAX T _ JAH  HCIIOAb3O-
nORYAApHO pOrpaMMHPOBAHHS, B TOM
M , YHCE B CaM
o B nocaexiee BpeMA ssmke PROLOG [32). oM
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JIHBTBHCTHUECKAA MOAeAb, 0f-
Aagaomas GOALIIAMH JOTHYECKH-
MK BO3MOXKHOCTAMH, HARAYIIWHM
QfpasoM ONHCHBAET NOBELEHHE CH-
cTeM, B KOTOpHX CYWECTBEHHYIO
posib HrpaloT JIOAHM, TAK KaK Ipef-

Puc. B.9. Ilpumep: cemanthsecxof
MoZedH B BNZe <CeMamTwieckodl  CTaBAAerCA  BOIMOKHEIM ‘(uepes

CEeMAHTHKY) Y4Y€CTb SJeMeHTH HX
_ Pa3yMHOTO, TBOPUECKOrO noBele-
Huy. TepMEE «IHHPBHCTHUECKHA» O3HA4YAET HCNOAbL3OBAHHE MeTo-
OB, Pa3sBRBACMHX B MATEMarHYeCKOHl JOrWKe, KOTOpas HCCAeAyeT
aAre6paNueCKHMH METOAaMH eCTeCTBeHHHE f3NKH, -
[IpumenarenpHo K OGOJBWIHM CHCTEMaM tame KCNOAL3YeTCA
TEPMHH «CeMHOTHYECKas chcremax [12, 15}. . o
CeMHOTHUECKHE, HJH 3HAKOBBIE, CHCTeMH HJH MOJEJH B ilM-
POKOM CMHCJNe ONPeNEAsIoOTCA KaK CHCTEMH, COCTORUI¥E H3 3Ha-
KOB, MEXLy KOTODHMNM YCTaHOBJEGHH ONpeASieHHHE COOTHOLIE-
Hus, B KayecTBe 3HAKOB MOTYT (QHTypHPOBaTb MHMHKA, XECTH

YeNoBeKa WK KHBOTHHX, PYKODHCHHE 3HaKH M T. A.
« B IUHPOKOM CMHCAE NOA JIHHIBHCTHYECKHMH MOJeAsTMH NOHH-

MAIOTC CHCTEMH, COCTOAlIME H3 CAOB, NMOJAYHHAIOUIHXCA ompeae-
neHHol B3auMocsd3n. B kadecTBe CAOB MOryT LTk HCIOABIOPAHH
cioBa H pashl €CTECTBEHHOTC S3HKa, JKECTH, CHETHHE WaNOUKH
‘" T. 4. IIpH TaKOM NOHHMAKHH JARKFBHCTHYECKHE METOAH MAJo
yeM OTAMYAICTES OT CEMHKOTHUECKAX METOACB HCCJIEA0BARHUS. B ce-
MHOTHUECKHX METOZ4X B OTJIHYHe OT JIMHIBHCTHYECKHX 4acTo MOA-:
yepKHBaeTCR (PU3IHUECKOE CYIECTBOBAHAE - CEMHOTHYECKHX MOje-
nel AHANOTHYHO TOMY, KaK CHELHAJHCTH 1O ACP Beerga HMewT
B BHAY koHKperhyio ACP (nanprmep, ACP nasnenid aapa, yposHA
wuiKoereR M T. A.). Onnako 6yleM CUHTaTh, UTO Ao6aa MOJelb
cHCTeMB (CeTeBas, MaccoBoro O0CAYIKHBAHHA H T. A.) CTAHOBHTCH

CETH .

CeMHOTHYIecKOH, KOrAa ee JaNHCHBAIT ‘B BHAe TNpOrpaMMH B KO-

faX MAMKHH HAH M3 KaKOM-HHOYAb aAropHTMHIECKOM A3HKe

(CNEHT wan CUMYJIA) aana MOleiHpOBaHHA Ha SBM.
Tperoed, e meHee BaXKHOA, 0COGEHROCTBIO KHOCpHETHKH, CTaB-
el naubonee YeTKOA B CBA3H C paspaGorkolt ACY, fABAAeTCA CH-
CTeMHHEl MOAXOA K HCCACAOBAHUIO - IPOLECCOB YNPaBACHHA. Cn-
CTEMHOCTh DPEANOAaraeT ¢AHHOe KOMNJIEKCHO®
NPOEKTHPOBAHHE CHCTEMH YNPAaBJeHHR B UEJOM M NpeAcTaBAser
JIOCTATOMHO - CAOJKHOe Tepenserenne OpraHHSAIHOHHHX, HHQOpMa-
HHOHHHX, MaTeMaTHYeCKHX, NPOrpaMMHEX H TeXHHWUeCKHX CPeICTB
# npuesor. Ileppuli sran paapaboTku ACY cOCTOHT B CHCTEMHOM

o6cnef0BaHHH OOBEKTa, KOTOPHA OpeAnoaaraercs aBTOMATHIHPO-
paTh, B peayabTare Uero YTOUHAIOTCA €ro ¢ yHKuHOHAbHAA CTPYK-
Typa, 06beM MaccHBOB RHQOpMAUHH H ROKYMEHTOS, UHPKYJNHPYIO-
mux ® HeM. B’ cOBpEMERHEX RHTENNEKTYaJIbEHIX cucremax ¢ Ga-
saMy SHaHEA cHCTeMNoe ofCieROBaiHe MprOGpeso NepBoCTeneHHOe

s . ' T

pPacCMOTPEHHE H'

ge _
uww%m:ww H“Me”u“owmwamws co3naTe Gasy sHamkj peaabHOl npea-
e onacTh Heso: nﬂmwm%ww_hmnomqozw CTPOATCA aBTOMATUIUDO-
nxn._%%owzx GOPMHDOBAHNA SHAHHM FOTopHe HHoria Haswaaiorea
eMH ' _

AT % et SO, LFQOPMALIOREIY, uare
HaAbHHX HOACHCTeMAX (HampHMep, B CoNO- Gy O
BanunLx y (pHAaHCOBO-OYX _
LAROBO Mw%l“wwhﬁwmmon. :u._.m_vnmavmo.ﬁumzagw%uaﬂwmﬂw
i wn._.vm.mnawm . =u% BCEX NMOACHCTEMAX HCMOAB3YIOTCA TEeXHH-
EC 3BM). omua Ta Ko CUCTens somowpE e L PLMED,

. ; TH3UPOBA -
o i ¢ CYER oo O, CEKTE oo spescri
Jente _ AX, ONHA -
o hmon.wmwa_w.z_woummmn ¢ eOHHOR GHGAHOTEKOR nﬂuﬂﬁ%mzm_u
Dt o1 mow %%ommoa CHcteMoll. € apyrod - rouku: 3penus
oo Aexznzoowm. ATPHBAET ONTHMAJbHOE DaCHpeAeleHHe pe-
Sypeon (Gunaucon X, BECOBBLIX, OODBEMHMX, BDEMEHHEIX H T. uv .
edy on ._.ovznm__m.___wﬂoﬁzx TeXHHYECKHX CPEACTB CHCTEeML ..wm._.
Yooy SpMHRa He YCTPOHCTBA, JHHHH = CBsaH uzo_m.::m
yerpoder o:._.xzn.“_r_*umvquuzma naMate SBM, =_uopomnov 3BM, -
 nereuy znqv»nnwmhgoz:m QYHRUHOK 2BbHOrO Ec.m.nm
i Medrine. e CMATHYECKHMH MONCNAMH, aATOPHTMHYe-
PR il TEXHHYECKHM olecnevenusmu. CucreMuocts
e omyeKa _w_.umuwazo? HPOCTAHBAHHA TEPMHRANOB ¢ aboHen-
Tpotectony. SEae m%z::a BOIMOXHOCTEH JHHHH CBA3H HaK
Maccnoon B oy 34 HENOATOTOBNEHHOCTH HAGDOPMALHOHHEIX
ey oonag 31 o..c._..ﬁ_mo Crellyer BJAOXKHTL S0JbIle CpeacTs B cH-
aHTe ALYl A Mﬂaszo:sn CPEACTB HA COGCTBEHHO BRIYMC-
vecTaeHD. Dneiay. | PCAKH CAYYaH, KOrka B pesynbraTe Heka-
20 TonaoeTy o OTO CHCTEMHOrO OGCNEAOBAHHA TPeGOBAHMN
CPanHem—eTH Euohgwu TONCHCTEMAX HEPAUHOHANLHO BHCOKH no
- _ aeTcs
PECYpCH, BrOXKeHHHe Anm noJydYeHHq stoft .uh%x%%ﬂﬂﬂﬂwﬂw_rm_ﬂo_
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CTHKM CAySafiibX BH3IOBOB, C FOMOLILIO KHGepHeTHYECKOR MOAeRH
 MAtCoOBOTO OGCAY)XHBAHHA MOXHO ONpeleIHTh OnTHMaJbHEeE 3a-
KOHH YNpaBAeHHA renedOHHON CBA3LIO. - _
KubepHeTHka CuWTaeT, 9410 noGoil npouecc ynpasjaeHus NOA-
pepieH caydafHLiM, MEILIalomHuM po3aeficTBEAM. DTO B OAUHAKOBOH
Mepe OTHOCHTCH K JIOGOR CHCTeMe ynpasaenus. Hanpumep, Ha
TIPOHSBOACTBEHHHIH NPOLECE BARSET 18K MHOFO (aKTopoB (COCTOS-
iMe CTaHKA, KaueCTBO MAaTepHaJa, CBOCBPEMEHHOCTH JOCTaBKH
KOMIACKTYIOIAX HSRENHHA K ‘mp.), YTO YUecTh HX ACTEPMUHHPO-
BaHHMM OOpasoM Heabssi. IlosroMy cuHTaercs, YTe Ha NpOH3BOA-
CTBeHHHI NpoLece BO3AEACTBYIOT caywailiHe CHFHANH, H NpH yi-
paBJieHEH NPOHIBOACTBOM CJelyer WCXOAMTH H3 TOTO, 4TO MAAHH-
poBakMe MOXKeT OHTb TOJLKO BEPOATHOCTHHM H BHNOJHEHHE
INaEA K ONpeJEAeHHOMY CPOKY MONXHO OXHAaTL © KaKofi-To Be-
pOATHOCTLIO (RampumMep p=09). Taxk, paaHOJOKAUHOHHAA aH-
veHEa B cBoeil pafore mnoaBepxeHa cayuafifiM  (PIAIOKTYAUHAM,’
PHSBAHNEM OTPAXKEHHEM CHIHaJa OF Ueld K co6CTREHHBIMH LIY-
maMu npuemHHKa. ITosroMy u 3jech MOXKEO O6GCYXAaTh TOABKO
BEpPOATHOCTb OTK/AOHEHHS AHTEHHH OT HAOpABACHHS Ha LeJb.
 WHoria AAf yMeHblleHHs o0beMa HeTepMHHHPOBAHHON HHPOP-
MalKK ¢ COXpaHeHHEeM ee OCHOBHHX UepT KRGEDHeTHKA MCKYC-
CTBEHHO BBOZMT CJAY43HHOCTD. Hampumep, NPOHSBOACTBEHHAHE NDPO-
Lecc COCYOMT B BHIIYCKE HECKOJbKHX COTEH THIOB 3AEKTPOHHEX
510K0B, XKaXAMA H3 KOTOPHX HAroTOBAACTCH B pasHuiX KojaHie-
creax (OT COTHH XO ‘THCSTH). BMecTo BCEro MHOXECTBA STHX 6a0-
KOB MOMKHO BBECTH HEKOTOpHE acTpaKTHHie STaNOHKHE 6A0KH,
ROABJAKIONIHECA A:mqownmasmﬁoﬁsmonu cayaaiiusiM  0GpasoM
B BEfie pealbHHX -OAOKOB C qacTorofl TMOABAEHHA, onpedenseMoi
OTHOCHTEABHHM KOMHUECTBOM STHX GAOKOB. B. pesyabraTe TaKoll
APOLERYPH CAOXKHAd AETePMUHHPOBAKEAA HCXOAHAR nudopma-
UHOHHAA CHCTeMa 3aMennerci Goaee npocToll SKBHBAAEHTHOH Be-
POATHOCTHOR KHDOPMALHOHHOA" cHereMok. : -

AnajoruuHas MpoLeAypa TACTO MPHMEHAETC NP pelLIeHHH - 33~
Aa9 ONTHMU3ALHMK K CHHTEIA anropuTMa ynpasaenus. TagHe sa-
Aauu (HanpHMEp, pacnpeaescHue PeCypcoB HJH CHHTES KOHCUHEIX
umae:m._.ou% B AcTepMHEHpOBAHHON MOCTaHOBKE TpeSyOT Hepe-
anbEO Goapmoro ofbema pruHcaenHd. [Ipu nepesoje 3THX 3anayq
43 AeTePMHHHPOBAHHHIX B BepOATHOCTHHE CYMIECTBEHHO cokpaina-
‘eTc 00beM BHUHCHERHN, XOTA 3TO H HE NO3BOARET NMOJAYYHTD TOU-
ROrQ pellenHs.

Kpyroft MoAebIO, GnH3KO# K BEPOATHOCTHOH, ABAAETCH MO-
AeNb HEUeTKHX MHOMECTB, -KOTOpad HHOTJA CBAJHBaeTCH C: TeP-
MUHOM €T€OpHs BO3MOXHOCTEH>. Kak 9acTHMWi caydafl oHa BKilo-
uaeT TeOpMIO BEpOATHOCTEH. Oanako npd NpHBJEISHBH BEpPOATHO-
‘CTHHX Mofjeded K ONHCAHHIO HeK3DECTHOA CHTYAUHE b YNPABACHHH
HCKAaJKaeTCd, CyMaeTcs peajbHAA cHtyanusi, KoTopas, K NPHMEDY,
HMEET MecTO B CHCTEMAX sAeKTpOHHOR 0GpaloTKH AAHHHX, B ACY.

2

wmnaovovz nﬂﬂﬂﬂﬂﬂm%::%eﬂws NPOCTO HEUSBECTHH, BEPOATHOCTHAA Mo-
4OCTH, HeOMpexeeHH owmasvwﬁ. 0TPAXAaeT 3TO CBONACTBO HEH3Bect-
N TEa oy e%m:ﬂa%hgv. HCHONBIYIOIIAsT HEYeTKHEe MHO-
m:am?:oo._.:. AnexHOCTH, Gosee GansKa K nedcr:
A._.m:am%%maxmwmzh%“? MTO TereMOHHA BEPOATHOCTHHX METOAO0B
B nepabie ABA LecK h_ou ONTHMH3ALHH), KOTOPAn NPORBAAAACH
i o Bai ACTHA CTAKOBJCHHS KHOEPHETHKH, CYLIECT-
HOSBACHHS ao.awEo.v H YMEHBLMIHNACh raapEbiM o06pasoM 3a cuer
reanekra {33} dea_wﬂ:n._.: SBM H MeT0/10B HCKYCCTBEHHOrO HH-
yIpaBACHRA, B HACTOR BCero MOTPeGOBANECh HRAHBHIYAMLHOCT
e B nvg:.oz B inee Bpems HeoGXOXHEMO YIPEBAATE XOPOMO
A THCTHYECKHE METO am%wo:. UHAHBHAYaRbHOM cJaydae. IlosTomy
u3-3a TpeboBaHuA AR 0OJANAI0T ONpPENCAEHHHMH HENOCTATKAMH
Huh (saxom Gombmux wacea). I GOJLUIOMY KOJRYCTBY 'peannsa-
npRUATHS  pemmen m:u ancea). Kak yxe yKaswsanock,” npomece
B 33BHCHMOCTH c.__,_ YeJ0BEKOM BHYTPEHHE OPOTHBOPEUHB, T. €,
SHBaTh pasHbie CHTYaIMH OZHA H TA XKe MOCHAKA MONET Bh-
yepentteinn e, Mmﬂwexwoaoaovm:mm HHOTA2 CAGACTBHA, H NpH
FiRaThed Kube No._. A Hyneeoli pesyanrar. Ilostromy craan pas-
ALHOS. A3 PHETHUECKHE MOAENH, PACCYHTAHHLIC HA HHAHBHIY-

, PA30BOe YNpaBAeHHe ¢ MOMOMIBIO GOALUIKX xvm::::E.%:

nvohn._.wmmuo:_,_:m::nwn
._.
peanu3aunuii. PYKTYPHPOBAHHOM BHIE OTACJBHHX

.w.m. METOAbl KMBEPHETUKU

B _
ix h%%_..w ._.Mumwoawaooawmmmo H3J1araTh BCe METOAH KHOEPHeTHKM;
creayomix oA Hﬂo_.o. =:om= noapobuo Gyayr vmnnzoéazm B no-
cnzowzzm_:ﬁﬂo:ﬂvﬂww :mmwwo% w.: saech OYAYT HSIOMEHH TOAbKO
» iPHMEHAEMEE TIOY
aenax KuGepRETHKK " T8 BO BLEX pa3-
ANs
.ﬁmnww X MOToned,  HCCHIeAOBAHHEA oohv:__::o._.wm Kubepaern-
ay : o
rexre Mmmwmw wnv M KOHYasA CHCTEMAMH HCKYCCTBEHHOT0 HHTe -
BAHUH E:voxow:quuo TPH HHNCHCPHNX pACHeTax H MPOEKTHPO-
reoMeTpHYeCKoe %%MW.NMM& %“wwza%vmzm METOlH, HCROALIYIOLIHE °
:mnsz B BHAE rpada. : CHCTEMHL, T. €. METOAHN HAR npo-
e ,H.W%MNEWM meroaAn HecaemoBanusi ACP BuTecHmAH Bee xpy-
CTEMH B m:.hm == HCMOAB3YIOT reoMeTpHYeCKOe HPEACTaBJieHHe CH-
Pa3oBAHMAX nn anpaBAeHHoro rpaga M NpH CTPYKTYPHHX Npeos-
pacuere waox._.v:zazn_oa mpaBux0 Mssona. Hx npumensior npn
HHX ¢xem w:us._ooasa nened, 3JEKTPHYECKHX MaWIHH, SAEKTPOH-
poiicte, UHzob omomoamn._.o...zzx SACKTPOMATHATHHX .:::.:m # _w.n._.-
MaCCoBOro ofhamare B BRI rpada NPHMEHAETCA B CHCTEMAxX
HEX i uovoma:%!:um::n. TEOPHH WIP, TEODHH AETEPMHHHPOBAN-
OCTHHX aBTOMAaTOB, NPH CETEBOM NAAHHDOBARHH
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MATDPHUHNX PACUeTaX H, HaXOHel, B JHEIBHCTHUECKHX MeTONAX
aHa/isa W CHHTe3a. B TeOPHH HCKYCCTBEHHOTO HHTeANEKTA mpH-
MeHseTcd NPOCTPARCTBO COCTOAHHA, KOTOpoe NMpEeACTaBJsACT coboit
ceManTHyeckuli rpad, aHaNOrHYHHE (a3oBOMY NPOCTPAHCTBY CO-
CTOSHMi B GH3HKe H Teopuu KoneGaunfi. Bo BceX CAywasx reomer-
pHUecKoe H30OpakeHHe B BHAe Tpada BKAOTaeT LOTOAHATEAbHBLA
Y94CTOK MBIIJEHHS HHEXeHepa, NOMOTrasg €My HalTH ONTHMAaAbHOE
peuwtenne, IToABaAeTcs AaXKe TePMHH <KOMNbIOTEPHASR reOMeTpHA»,
KoTOpas B HAeate AOMIKHA NOMOUb HHKCHEDY ONEPHPOBATH {c¢ no-
. MOMIBIO KOMIBIOTEPA) NepexofaMH ¢ MOMOIIbI0 TEH3OPOB H3 TPEX-
MEDHOTO B METHpPeXMepHOe MPOCTPAHCTBO H- T. A., AEIATD Heobxo-
AAMEE KOHCTPYKUMH B A-MEDHOM APOCTPAHCTBE H BO3BPAILATHCA
. : ...mﬁz%zom NPOCTPAHCTBO € FOTOBOH ONMTHMANBEOA KOHCTPYK-
nHeH. _ -
Ilo mocaenuero BpeMeHd NpeoSaafaloNHM HIKCHEPHHM METO-
HOM. pacueTa CHCTEM yNpaBienns Ol METOR audpeperRLHaIpEEX
ypaBHEHUN, KOTOPHA NPHMEHHTEABHO K ACP 6ma tpancdOpMHpO-
BaH B YacTOTHMR CTPYKTYpHHI Merod. IIpuMenenune 3TOoro Meroaa
o6yCAOBAHBANOCH TeM, 9T0 .B LEHTPe BHUMAHHA Hay9HO-TeXHH4e-
CKOUl MHCJHH OHJAH CHCTEMH YDpaBheHHd, NobeleHHe KOTOPHX A0-
CTATOUHO XOpOILIO OWKCHBAJNOCH amnaparoM ARQQepeHUHANLHEIX
ypaBHeHHA. 3T0 CHCTEMH THNA HaBEAEHHA PAaKeTH, yApaBAeHHA
anTeHHofl. [Ipx ynpaBaexku GOJBIIHMH CHCTEMAaMH {(npoMunnaes-
HEM OpeANpHATHEM) TAKXe NPHMEHAICA annapar auddpepeHH-
anbHHX YDABHEHEN, 04HAKO 3AECh OH, KaK NPABUio, MA0Xo OMH-
CHBaj ABACHAN M MaJO NOMOTajJ npy pacyere H NPOEKTHPOBAHHH.
IMostoMy A/ ONBCAKHA TaKuUX CHCTEM METOL AuddepeHiHabHEX
ypaBHeHufi GHJA SaMeHeH TOROJNOFHICCKHM METOAOM € HCTIONB30BA-
HueM aareGpw, JOTHKH, TeOpHH rpados, KOMOHHBATOPHOTO H TEH-
30DHOrO HCUHMCJeHHA. DTo Aaj0, B YAaCTHOCTH, B CETEBHIX ‘MeTo-
ZaX NAARHPOBAHHS BO3MOXKHOCTh YUHTHBATL OTAC/LHHE IYTH,
miobpajalomue 9Tans paloTH, W B TO XKe BpeMA TOAYYATb
oboGUIeHHEEe XAPAKTEPHCTHKH BCell CHCTEMH, TaKHe, KakK MHHH-
MANLHHE paspes, MAKCHMAJbHBA TOTOK, MHRHUMa’bHOS LEPEBO
B AD. _
Takoe - noa0XKeHHe CMOCOGCTBOBAAO PAIBHTHIO H NOMYJASPHOCTH
B KubepHeTHKe METOA0B TakK Ha3zbiBaeMoidl HHCKPeTHOH MaTeMa-
THKH, KOTOpAf He HCIOJAB3YeT TAKHX NMOHATHH HENpePHBHOH Ma-
TEMATHKH, KaK HeMpepHBHOCTb, JAHPPepeRLHpyeMOCTh. Bonpoc
0 AHANEKTHRECKOM B3aHMOOTHOLIGHHM HenpepHBHOA W RHCKpeT-
Hof MATEMATHKH, 06 OTACALHLIX MCTOPHYECKHX STANAX HHTEHCHB-
HOTO PA3BHTHR ONHHX K 3aMELICHHOW IBOJIOLHH APYTHX ec Me-
T020B HeogHoKpartHo ofcywxaaxci. HHTeHCHBEOE BHEApEHHe KH-
GepieraxH # OBM B pasauunsie 00n2CTH HAayKu H TEXHKRKH
0KA3aJ0 BAHFHME K Ha Takylo (YHIaMEHTANBHYIO HAyky, KaK Ma-
TeMATHKA, HHHUMEPOBAB PA3BHTHE XAHCKDETHHX METON0B HCCAEAO-
paHHg. OueBHAHO, YTO COBPEMEHHHE BHCOKHE TeMNH RayyHO-TeX-
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HHYECKOR DeBoMoLMu TpebyiorT -BKAOYEHHA B obLleMaTeMaTHYe-
CKYI0 NOATOTOBKY HHXXeHEepOB pa3ienoB AHCKPETHOR MaTeMaTHKH.

Yxe B neppux ACP npuMewsacs npunuun o6patioli cBA3M
KOTODHA B JaJbHekilleM Nepepoc B METOOW CaMOHACTPOUKH ca-
MOOPTAHH3ALHH H CcaMoycoBeplleHCcTROBaKEA. Tak, npu wmnnmmzm-
paHHH 006pasoB (mewaTHwX OYKB) € NOMOWBK CNelHaJHIHPOBAH-
HHX BHYHCARTO/BHHIX MAIIHH HAH BWYHCAHTENbHHX CPEA MCNOJb-
ayeTcs PeXKHM OOYueHHA .¢ YUHTeneM H Ge3 yuureas,.B o6ydeHHOR
MallHHe fpelyCMaTPHBAETCA BO3IMOXHOCTL R0OGYHeyHs, T. ¢. pe-
KHM CaMOYCOBEPUIGHCTBOBAHNSA, CamOHACTPOHKH. [IpoGiemu o6y-
yenus (HaCTPOKKH) JHHIBHCTHYECKOH MATeMaTHYeCKOH CpeAn: ce-
MauTHKe (MPABHIAM NQCTPOCHHA NPABHALHHIX DeleHdi) aHaxo-
rHuUHBl OOYYEHHIO YeJOBEKa B YYeOGHLIX 3aBeACHHAX.

OcoGoe sHaueAHe 3TH MeTOAW NpPHOGpeNH B CHCTeMax HCKYyC-
CTBEHHOrO HHTEANEKTa B CBA3H ¢ TpeGOBaHHEM HHAMBHAYAJbHO-
ctH. Kouniekc cpeacts nosBoaseT <€o3Aath. HHTEMICKTYAJbHOIO
NoOMOWHHKKA NOJAb30BaTen — 6asy 3HaHHA, ajaANTHPYEMYIO NOJ €ro
CTHJAb H EaBHK#. B Takux cdcremax paboraor cnemHalbHbHE Me-
XAEH3MB YCBOGHHS 3HAHHA, KOTOpHe ABTOMATHYCCKH <apECTOBH-
.wwhom”v_ HOCTYNAKINYI0 HE(QOPMALHIO, eCcAH OHA NpPejACTaBJACT HH~
B TpaAKUMOHHHIX, KIACCHUECKHX MeToRax KHOepH
BAGOpe ONTHMAJBHOIO BADHAHTA NpH =vom=§bomm==w Mmmﬂ:vﬁﬁ
JeHuu Tpeyerca peinars 3apavwy omruMu3anuu, [lostomy Ha nep-
BOM 3Tane Pa3BHTH# KubepHeTHKH §OJbIIOe MECTO 3aHHMaJH KJac-
CHYECKOe H PaCilHPEHHOe BapHaUHOHHOE HCHHCACHEE, NHHENHOe H
HeJHHeAKoe NMPOrpaAMMHUPOBAHHE H T. A., KOTOPHE XOCTATOUHO NOJHO
pacemorpenn B nepsom H3naHHH T. 1 «OcHos kuGeprernkus. On-
HaKO ¢ ITHPOKHM pAacHpocTpaHeHHEM 3THX METOAOB 3HAYEHHEe HX
CYIIECTBEHHO YMEHBIIKWAOCh M NOSBHJAKCH HOBHE UEJ0BEKO-MAlHH~
Hw.hm Hm._.owm%:ome:m peiterna. CHCTEMB 34eKTPOHKON 06paBoTKH
a:n._.mzm.z , HHTRJJICKTY4JbHEE CHCTEeMH HBAAITCA SOAblIHMH
Mot E”_ :m...%u Goabuwrux emrocredi Hadopmaunun (B u B3),
e B nwbz. Echu nepROHZYANBHO HMEeTcH <HeSOJblNass
Qmavnw_o:”m P, 10 B peayiibTaTe NpeBpallleHus €¢ B HHTENA/EK-
BN e Mm CTaHOBHTCH OGOJbINOMA, TAK KaK B Helf CO3ZaloTeA
P, nocjeaHee BpeMs BCe 4Hamle CTAMH HCIOJLIOBATH
RH e aoamaa OPTOAOKCANLHHYX KHGEPHETHKOB  BHICKAa3HBAa-
Mt noae WHX CHCTeMAaX OTCYTCTBYET <«ONTHMyM» H Gec-
Nee oooaom:ﬂo_ w._.wa 32729y ONTHMH3AUHH (HCKATh HECYIRECTBYIO-
wzozszmun_oaouu. eTOAH CBEREHHA OOAbIIOH CHCTEMH K Manof,
k MoReacy aCH BHILE, 32 CHET BBEJCHHA BEPOATHOCTHBIX MOAesed
mawT peaten _Mho AnddepesunanbHnx YpaBHEHHA CHABHO YIpoO-
an @nm:@@gozwnq cucreMy. Kpome toro, nosBuaoch TpeGoBaHHe
uenmns ._gouomo.ﬂ:%hwamnam. ITos7TOMy BO3HHKAM HOBHE KOH-
RYCTHMOPO petnerny ok me_ﬂzom METOAH MOUCKA NOAXOAANIErc NO-'

) 10 HERAeTCH eCTeCTBEHHHIM KHTeNJeK-
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ToM wesoBeKa. C noMolLlblo KOMNBIOTEPa CO3AaeTCA cHCTeMA TIOHCKA
AONYCTAMOrO pPeHI¢HUR INyTeM CO3JAHHA {napasjensHo) NoOCaAER0-
BATEALHOrO NPOLECCH, COCTOALLETO K3 OTAEABHHX 3Tanob. [Tepexon
OT MNpebAyWlero 37alla K NOCAeAYlOUleMY paspemaercd, eCau
YAOBAETBOPRIOTCH ycaoBHS (MM GUABTPH), MPHIEM KCHOABL3YETCH
A060e, NepBoe MONABLIeecd YCNOBKe, KOTOpoe AoGaBaser uxop-
maunie (AepopMHpyer) K MAPONYCKAeMHM JAHHHM H SHAKHIAM.

"Ecnu Ha AaHHOM 9Tame OWUALTP He WTponyckaer uHpOPMaLU

*

K CHeAYIOWieMYy 9Tamy, TO OCYUIeCTBAAETCA BO3BpAT. {back {rac-
king) X npesmayluleMy atany, Ha KOTOPOM MUIETCA HOBOE AOMy-
cruMoe pellleHHe, a CTapoe JMKBRARPYeTCs (3T0 Bropas TIONHTKA),
¥ T. 1. BO3MOXeH 0TKaa OT TOHCKA, KOTAa BCe BO3MOXHOCTH He-
yepnaid. TOrAa KOHCTPYKTOP BHOCHT H3MEHEHHA B CHCTeMY, pac-
wHpsAA QUALTPH HA KAMAOM 3ITANE H gononnss B, u B3 geao-
BeKO-MALIMBHON CHCTEMH ORTHMHZALMH. DTO ABAAETCA AanbHed-
WiM paseuTHeM H OGOGUIEHHeM MOHATHA 0OpaTHOR CBA3W B CAP.
B HHTEAJEKTYaNbHYI0 CHCTEMY YnpaBJieHHs (CaMOHACTPaHBAIO-
LYIOCH CHCTEMY) BCTPOEHa HENOBEKO-MAHHHAA CHCTEMa ONTHMH-
saupu ¢ oGparHoli cTparternel (back tracking) moHcka, KoTopas
NOCTOAHHO HAXOZMTCcH B pafore (TaK XKe Kak ofpaTHas CBA3b

B pauckperinx CAP). TlosBunoch Goabllioe KOAMYECTBO Mogudn-

Kalidii STOr0 MeTOAd, KO H3JAOXKeHHHe BHile HAeH NPHCYTCTBYIOT
BO BCeX MOXH(PHKALHAX. _ _

Ho HEKaKas MaTeMaTHuecKas HAH KnOepHETHUECKas MOieJb
peaibHOli CHCTEMH He MOXET (I0JIHOCTHIO OTPas3HTh BCe cBoficTBa
H OCOGEHHOCTH, HeH3GeHH WCKaXeHHs U ynpomenns. Kpowme
T0ro, KaKk y)Ke YKasHBajoCh, MaTeMarHyecKoe ONHCaHHE MHOTRX
peafbHHX CHCTEM HACTONLKO CJAOXHO, 9TO He NOAAaeTcd adANK-
THUECKHM pacueTaM, M TPHXOAMTCH TpkGeraTh K MONEJHPOBARHID
wva DBM. [losroMy OJHHM HS OCHOBHBIX METONOB KROepHeTHKH
ctajl MeTod MOJENHPOBAHHA NpOLEccoB YNPaBJACHHR Ha SBM. Haa
aToro paspaGoTaHK -CHeNHaNbHHE RPOGREeMHO-ODHEHTHPOBAHALIE
S3uWKH MogeawpopaHus, rakue, Kax CHMVJIA, CAMCKPHITT,
CJI3HT u apyrke, a Takke HH(ORMAWHOHHO-NPOrPAMMHLIEC CPEL-
¢TB2 OOUIeHHd YeJOBeK—MAaWHAa, BKIIOUAIONIHE A3HKH-IHANOTH,
H TeXHHYecKHe CPeACTBa OOIISHMA THRA AHCIJeA, HCIIOB3YIOTHE
9/CKTPOHHO-AyYeBHe TPYOKH.

QOueHb 3P GEXTHRABM CPEACTBOM MOAENHPOBARHA GOMbIIHX CH-
cTeM SBJASETcs METOA CO3AaHHA TNPOTOTHNA, B KOTOPOM €CTh
Goxblioe KoauyecTBo Moandukanni. K npaMepy, Aas CO3NAHHA -

(peKTHBHOR CHCTEMH OGUIEHHE Ha eCTECTBEHHOM s3hkKe (uan cu-,

CTeMb 3NEKTPOHHOA 06paGOTKH AARHHX, HIH CHCTEMH HCKYCCTBEH-
HOTO HHTeAAeKTa) HYKHH MomHne 3BM ¢ GOJABLIHMH NAMATLIO
u GucrpoaeficTeHeM. ko HX etlle Her WIH OHK AOPOTH (apenna ux),
NO3TOMY 'KOHCTPYKTOP CO3A&eT NPOTOTHN CHCTEMH Ha naoxofi
3BM, Ho B mepeHocHMoM (MOGHABHOM) Ha Ipyryio 3BM mapu-
ante. On paGoraey OUeRS MELJEHHO, T. © BH CETOAHA sajaere
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cHCTEME BONpOC, a8 OHa OTBeuaeT Yepes HeckoAbko Anefi. Ho ecam
p OCTAJBHOM CHCTEMa YHAOBJieTBOpSeT 33KasYHK3, TO MUXHO HLpo-
aonKarb paboTel MO YCTPaHeKHIO 3aMeyaHAR HAH NEPEROCHTL Ha
Apyrylo IBM, sakynaTh ZOpOTyio annapatypy H T. A. 3TOT METOA,
eCTECTBEHHO, BO3MOXKEH B KOANEKTHBAX, He 0GJaJalomMX HOCTA-
TOYHO BOJbIMAMH (PHAHAHCOBHMH BOIMOXKHOCTAME.

B.4. KNWBEPHETHKA W BbIMUCIIUMTENLHBE MALLUMHBI

Bonpoc 0 MecTe BHHUC/ABTEADHHX MAIIMH B ==q@?._m._.=_$ TPaK-
ryercs po-pasaomy. KubepHeruka ssanerca CAMOCTOATEALHOH HA-
yKofl CO CBOHMH ONpelle/leHHAME H METOAdMH, TAK XKe KaK (H3HKa
HJAM XMMMA, H HMeeT DpaBo Ha CYLIeCTBOBAHHE HE3ABHCEMO OT BHI-
YHCAHTEABHHX Mawkk. OZHAKO B OTAHYHE OT BCeX APYIHX Hayk
OHA TeCHee CBA3aNA ¢ BHYHCJAHTEAbHHIMH MALIHHAMH H 3aBHCUT OT
HHX Gojiee CHJBHO, YeM, Hanpemep, PH3NEA 0T QHIKYECKHX npH-
GopoB. DTo He OSHAYAeT, YTO0 KKOEPHETHKA — ITO BHYHCHHTENbHHE
mamiHHE, HHKeHep-KKGEpHETHK AOJXKEH 3HaTb .MPHELHO palor
BHYHC/HTEALHHX MAIIHH, HO He 006A3aH yMeTh HX CO34aBaThb, Ha-
crpadBaTh HAW SKcnxyatnponarb. Ias kuGephetdka 0Gs3aTeNbHO
yMeTb AOBOAHTh CBOH 3afla4M [G COCTABJACHKA NPOrpaMME Ha Ka-
KOM-AHG0 aJropuTMuvecKom #A3Hke TtHma AJI['OJL, - yMers 06-
IATLCS HA HCKYCCTBEHHOM WJIH eCTEeCTBEHHOM A3nKe. Caepyer 3a-
MeTHTb, 9TO KHOEDHEeTHKOB B HoCHefHee BPeMA BCe vallie K 4Halle
CTAaNH NPHBAEKATh K COSNAHKK HAUAJLHOW APXHTEKTYDH, KOROH- -
rYpauBH HAEOROTHYECKOR OCHOBH KOMMLIOTEPOB, OCOGEHHO B CBA3H
¢ IIPOCKTOM BHUACAHTEALHHX CHCTEM NATOrO MOKONEHHs, TAK Kak
CUMTAETCA, UTG YCMeXa B COIAAHHM HOBHIX KHOEDHETHUECKHX CH-
CTEeM, THNA CHCTEM WKYCCTBRHHOTO HHTENAEKTa, MOXKHO JOCTHYD
TONBKO Npil rapMOHHYECKOM COYETAHHH .M OAHOBDEMeRHOM MpPOEK-
THPOBAHHK HHGOPMALHOHHO-IIporpaMMHuoro (software) u amna-
pathoroe {(hardware) oGecnewennfi. Buecre ¢ pasBHTHEM M CTa-
HOBJNGHMEM KHOEPHETHKH H, TaBHBIM 06Pa3oM, CHCTEM 3JCKTPOH-
Holi ofpaborkn famHHX OBM npomsaH  HeCKONbKO  Craadi
pasputHA. [leppoe ¥ BTOpOEe NMOKONEHHA XapaKTEPH3OBANHCH BH-
Nﬂﬂﬁﬁgnzzu byuxuuAKu u ApeacraBaaan coboik Goasune apud-

H. _ o _

[lo-BHARMONMY, OCHOBHOE pa3/IHYHE MeXNy HHUMH 3aKJII0¥aloCh
B 3fneMeHTHOH Oase: nepeoe nokojeHHe IBM Ouniso Ha nammax,
a ocnopBofi mapx dBM BrOopOre MoKoMeHHR PEaNiHIOBANCA HA TNO-
“w“vowﬁmuamu. JBM Tperbero H YeTBEPTOrO NOKOJNEHHH B OCHOB-
B NPeAHA3HAYANKCh AAS JAEKTpOHHON 006paGoTKH AJHHHX.
h:oxouw mowEmn._.uozzo PA3BHTH B{¢ BHAH NaMATed — onepaTHBHAA,
n:nxoumn H Jentounasn. Haunbodee BaxiHoe 3HaueHBe NpHOGpeTaloT
BC.9 onn H onepatusHas namard DBM wan BC. Ecaw B BC-1 u
BC 3 HOBHORK neanio Guao Gosbwoe GHCTposeRcTBHe, To B BC-3,

OCHOBHOf LeAbK) CTAHOBHTCA GOJbWION 06BbeM OnepaTHBROA
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#, FAaBHHM o0pasoM, AucKoBofi namatu. Tpeboparue OGHCTpoAed-
¢tera B BC-3 u BC-4 xak 64 OTOABHHYJOCH Ha BTopoli nJaad,
B ACY OpranH3alMQHMOr0 THNMa MOXNO Gbto o6pabaTHBaTh AaR-
HHe nocrarouno meaqeHsoe. [lepexoa or BC-1 ¥ BC-2 k BC-3 u
BC-4 NpOHCXOAMA NOCTENCHHO, B YACTHOCTH, NPHMEPOM MOXKeT
- Optte 3BM «MunicK-32» (rziapnas «pabouas aomaska ACY» B Ha-
wei crpame). Koraa Oniji0 NPHHATO peWeHHe O MACCOBOM HC-
NOAbL3OBAKMM 97T0A MamHHH B ACY, ee omepaTHPHAas H BHEUIHSA
naMaTh, YCTPOACTBO BBOAA W BRIBOAA CYUICCTBEHHO H3MeHHJHCh
H paclHPUIHCH, 9TO NPHBENO, B YACTHOCTH, K YBEAHUCHHIO CTOH-
Moctd stofi IBM npumepso B 3 pasa. Ho B sroit cepuu 3BM ue
GHAO CaMOr0. INaBHOTO — AWCKOBOR . NaMATH, (es KOTOPOM 3Jek-
TPoHHaA 06paboTKa AaHHBX HEBOIMOXKHA. [103TOMY NOMHOLEHHBIM
HHCTPYMENTOM ANA obpaborxu AaHHHX ctaak BC cepun EC 3BM
¢ AHCKOBOH NAMATHIO, PasBUTOR OnepalHOHHON cHCTeMORt H. ApY-
IrEM HHOOPMAaKHOHHO-RPOrDAMMHBIM oGecneyenuedM, BHCIUBe Mo-
zeny BC-4 svoii cepun (EC-55, EC-60, EC-61) npucnocoSaenn
Adad pasmelnenns Gamxop AarHHX ¢ CYDBJL, chcremofi Koanekius-
HOro noanzoBanHs DBM, ofecnevenneM QYHKUHOHHPOBaHHSA cerell
nepenavin JaHHHX ¢ TepMHAaAa ¥ OBM u ans pacnpezesenHor o6-
-pabotku. gausueix. B BC-4 ocoloe BHHMaiHe ypeasercs ypolGcrBy
OOlIeHHs ¢ NMOJAL3OBaTeNeM, 9T No3XKe OyAeT Ha3WBAThCA CBORCT-
BOM <apyxenioGuas. B npouecce passutusi BC-3 u BC-4 nosse-
JAHCh DA3BHTHE TEPMHHAJH THNA ABTOMATH3HPOBAHHHWX pPalouHX
mecT. (APM) ¢ andapurao-ukdpoBHM K rpapHYecKEM AHCH-
NEAMH, rpadonoCcTPOHTESIMH, ABTOHOMHLIMHA YCTPOACTBAMHA MOAIO-
TOBKH AAHHHX HA MAarHHTHHX HOCHTeNAX {AJeHTax, AucKax).
Cucremnl BC-3 u BC-4 nocayXuau cpeacTBoM HOCTPOGHHA HH-
AYCTPHE 3/1eKTPoHHOR 00paloTKh AAHHEEX, HAH NPOCTO HHAYCTPHH
Rannpix. U wnaxoneu, ocHosHoe Hadnadeuhe BC.5 - sneKkTpoHHas
0o6paGoTKa 3HaHMA, NOCTpoeHHe MHAYCTPHH 3Haunfi. B uEX npep-
NOJIaraeTcs  rapMOHHYECKOe COYeTaHHe. HWH(POPMALHOHHO-NPO-
rpaMMHOrO M annapartHoro obecnevennd. ITosBHAOCH MHOTO Ha-
npasnenusi paspaborkr BC-5 c HoBOWl apXuTeKTypok, OTAHYHOR
OT KjaaccHYecKoll, (POH HeAMAHOBCKOH, KOTOP2A HCMOJAL30BAJach
8 BC-1—BC-4. OcHoBHAA 'YX 0cOBEHHOCTL 3IAKAOYACTCA B CO3/3~
HEH TNpONECCOPOB PAIAHTHOIO (PYHKUHOHANBHOIO HASHAYEHHSR
{(JINCI1-npoueccop HAM NPOUECCOP CHMBOMBHOA OGPAGOTKH, JAo-
ruveckrit npoueccop Haw ITPOJIOT-komnbioTep, KoMNbioTep pe-
HAAUHOHHON 6a3n NAHBHX H T. A} HAH KOMNIbIOTEPA «NAPANJeNsHHX
BHYHcJenui», TIoSBuANCh NOTOKOBHE, KOHBEfepEHWe, peKypCHBHBES
JKounblorepH. Takum oOpa3oM, B MoCJNelHHe TOAH HaGmopaérca
. .CYIleCTBEHHOE BJHAHHE KHOCPHETHKH Ha BMYHCJAHTENLHYIO Tex-
HHKY. B 4aCTHOCTH, NOABHJIHCh KHTEAACKTYaJbHhe H TepCOHANhL-
HuWe KOMNbIOTEpPH, i :
Kondurypauus BC-5 (puc. B.10) nanomumaer dyHKuHOHaAb-
HYO CXEMY CHCTeMH HCKYCCTBeHHORO HHreAnekta [22) Caenyer

_AeRCTBHE,
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SaMEeTHTE, YTO NPK peANH3IAUMH CHCTEM MHCKYCCTBEHHOTC HHTEN-
JeKTa, KOTOpWe AO/KHH paGoTaTh B peaJbHOM Macwitabe Bpe-
MeHH, HOTpeboBafoCh NoMUMO GOJbIOR NMAMATH BRCOKOE GHcrpo-
TOABKO BMECTO OUCKKH OHCTPOTH apHpMETHUYECKHX
EedcTBHAl «OMT B CeKyHAY» SHJa BBelleHa HOBas elHRHLA fuicTpo-
HeHCTBHA — «9HCAO JIOTHYECKHX OmepayHii BHBOJA B CEKYHAY».
HAreanekTyalbEHE KOMNBIOTEPH JOMKHH NOMOLaTh IO/b30Ba-
TENO YTOUHATD 38149y, JOBOAHTh €¢ A0 (POPMAJLHOR NOCTAHOBKH,
GOopMHPOBATL MATEMATHYECKYIO MOAZeAb, COCTABARTH aJATOPHTM,
IpOrpaMMy K T. O. o : C
[losiBHAOCH eme -0aH0 HOBoe Hanpasaenne B BC, cBR3amuoe
C MHKPONpPOLECCOPaMH, KOTAa HHPOPMALKOHHO-NPOTPAMMHEQe Ofec-
NeueHHe KaK GH DeaJHIyeTCs 32 CHET CO3AAHHA CHCTEMH MHKpO-
nponeccopos [22, 24). : o :

B.S. CMIELIMASIbHBIE M FIPUKNAZHBIE BONPOCH
KMBEPHETMKM .

- B npouecce GOPMUPOBARKA U PA3BHTHS KHOEPHETHKH KAk Ha-.
YKH 06 YOPABJACHRH NOABHJAHMCEL NOHATHA H Pajjeltl, cheuddHIHLe
TOMBKO Ansi KHOEDHETHKH, B YACTHOCTH MONATHE GONBUIOR CHCTEMHI,
TOA KOTOpOA NOHKMaeTcs Takas KuOepHETHYecKas CHCTEMA, KOTo-
Pad HacuuTHBaeT HeCKONBKO THCAY HAB IECATKOB THCAY KOMIO-
HeHTOB (cremeRreli cBoGoAM), HANpHMEP RpPOMHIUACHHO® Tpe-
”E::,ao. HacuuThBalomee 10--15 Tthe, paboanx. Takoe npex-
nm”.wezo MOXeT -GHTb ONHCaHO B BHAe CeTeBOro rpaduka, Ha-.
pet HBAIOWEro HeCKOMLKO AeCHTHOB THCRY pefep, rae Kaxaoe
Em._.voa ~—3TO KOMmOHeHT (HNAH CTeneHh cBo6oat). OHO TaKKe MoO-
Hin HTL NpeacraBAeHo B KayecTBe CeTH MACCOBOrO O6CAyXupa-

FIOTRUECKMX, JHHIBHCTHUCCKHX ONEPATOPOB; B STOM CAy4Yae
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KaxaWi paGoyui HAM rpynna paboyHX ONHCHBAETCH JOKaJAbHOR
CHCTEMONH MACCOBOTO OGCAYXKHBAHHA HAM JOFHYECKHM ONEPaTopoM,
KOTOpHX B ofllefl CAOKHOCTH MOMET HACYHTHBATLCA HECKOJIBKO
THICAY. :

JpyruMu nprmMepaMu OGOAbWON CHCTEMH MOIYT CARYXHTD Te-
AedOHHAA CeTh HAH CHCTEMAa MAPHKMAXePCKHX O0AbLIIOro ropoaa.
BuaoBu Ha TeaeOHHYIO CTAHMHIO, TAK e KAK KNHeHTH B NapHK-
MAaXepCKHX, NPHXOAAT CAYYafiRO H B GO/BIIOM KOXHYECTBE — He-
CKOJILKO ThHICAY HAH AECCATKOB THCHY. . .

[pumMepoM GoabWIOHA CHCTEMH FBARETCA TAKXKe MHOrOCAQAHAA
PACMO3HAIOWIAR MAIIHHA, COCTOANLAA M3 HOCKONLKHX THCAY Heh-
POHOB WA MOPOTOBHX 3/EMEHTOB W HCNOAb3IYEMAs B -KauyecTse MO-
Beau mMo3ra vejoBeKa. _ ,

Bosabluylo cHCTEMY 4acTo- CPABHHBAKOT € IasoM, 3aKAI0YEHHBIM
B cocyd. Boabloe KOMHYECTBO MOJCKYA COBEPLIAIOT XAOTHYECKOE
ABmkeHHe. Meronamu MoaeKyaAspHol QHIHKH (MHKpPONOAXQK)
YYHTHBZIOT ABHXEHHA OTACAbHEIX MOJEKYJN, BHBOAAT YCPeRHEH-
HHe XapAKTEPHCTHKH MOBeACHHA Beel cucremul. Echu e ras a co-
CyAe paccMaTpHBAIOT KaK GOJAbUIYIO CHCTEMY, TO ABHXKEHHAMH OT-
ASJLHHX MOJNEKY/l He 3aHHMAIOTCH, A& Cpasy BHBOART 3AKOHW AJH
Bcero ofbpeMa rasza (maxponmoaxoa). YacTHwM noakaaccoMm Goab-
IIHX CHCTEM NBJAAIOTCA APTOMATH3UPOBAHHHE CHCTEMH Yapasje-
HMA, AJA KOTOPHX XapAKTePHH NPHCYTCTBHE 9€/0BEKA HAH TPYNIH
mionefi B YeJ0BeKO-MalWHEHWe METOAN YRPaBJeHHs. - _

Ho nanfojee xapaxTepHuwM npencraBHtesieM GOABIMIMX CHCTEM
B Hacrosllee BpeMAa apasercs Gank aawnux, ACY nan nndopma-
LHOHHO-NOHCKOBAA CHCTeMa ¢ O23HKOM JAaHREX W T, A Camad
TAAaBHAR OCOGERHOCTH GOALINHX GAHKOB AdHHBIX, MKOCTL KOTOPHX
npesuinaer 10 MGafir, 3akmovaercs B TOM, 4WTO CBOWCTBA ‘HX, 3a-
KOHOMEPHOCTH B KOpDHE H3MEHAIOTCH RPH' yBeJWYeHUH ofbeMa HH-
dopmaunk Ha nopsjaok (100 MGakr smecto 10, 1000 MGadt BMe-
cro 100 u v, ). 3710 UOAONKEHHE HAMOMHHAET KJACCHYECKYID H
HeKNACCHYECKYO (PenATHBHCTCKYO) MexaHRRY (¢rauky). Toasko
P QH3HKe MAPAMETPOM, OT KOTOPOFD 3aBHCHT 3aKCHOMEPHOCTh SB-
Aexufli, ABAAETCH CKOpocTs. Bospuwine §aHKH A3HEBX NOSBOASIOT
Moaenkposath Ha 3BM nedopmanbiue, BepoATHOCTHHE CHCTEMH,
XOTA caMo yeTpoiicteo 3BM nerepMHHRpOBaHHOe H (hOpMaibHOE.
Heno B TOM, 4TO, KaK 9TO HMEET MECTO C NCeBAOCAYYARHHME no-
CACNOBATE/bHOCTAMHY UYHCE], NOJY4eHHBX ¢ nomouinlo 3BM, ze-
TEPMUHH3M H HOPMATLHOCTD MOXKHO OGHAPYXKHTb NDH ANHTEALHOM
Habmonenuy (Gonee 100 aer), npu Gonbiwom nepebope bapuas-
TOB, Y4TO B KOHLE KOHUOB TOME CBOAWTCA K OOALUIOMY BpeMeHH
pabaogennn. KpynHum N0CTIKeHHEM KHOEPHETHKH ABJARCTCA 3BO-
AIONHOBHKR NPUHUHN paspaGoTKH BeuyHoRA KHOepHEeTHWecKofi CH-
creMbl (B TOM WHC/E CHCTEMH SJACKTPORHOH 0OpaGOTKH AaHHHIX).
Baaropapa BCTPOEHHOR CHCTeMe NPOSKTHPOBAHHA COBPeMEHHax
KuGepHeTHUeCKaN CHCTEMA NOCTOAHHO MOACTPAHMBAETCA NOA HOBHE
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Tpe6OBAKHA NOAL3OBATENS M 3aKasunKa, He3aBHCKMOCTh OT Tex-
HHYeCKHX CPeaCTB cHereMbl (IBM), xotopuie o6eOBASIOTCA NpH-
MEpHO KaXjaple MATh JeT, 00ecneyHBaercs TaK Ha3HBaeMHM CBOH-
cTBoM MOGHAbHOCTH. Hujopmausonzo-nporpaMMHoe obecrieuenne
ApOeKTHPYETCA Ha A3blKax NpPorpaMMUPOBaHHS BLICOKOTO YPOBHS:
[NACKAJ/Ib, JIUCIT u ap., TpasCaaTopH AnA KOTOPHX GYAYT €O3-
AAHH HA BCEX KOMALOTEpaX, ,

C TeueHHeM BpeMEHH B CHCTEMe CO3Ral0TCA 6asbl AZHHHX K
suanhfl, MporpaMMuLEie CpeACTBA, NPMCHOCOGMEHHHE B KoANeK-
THEA NOJb30BATENECH AAS (QYHKUHOHANLHOTO Ha3MAYSHHA CHCTEMH,
OpHeHTHPOBAHHON Ha MpPeAMeTHO-NpPoGAeMHY> oBaacTe. Coszaercs
TEXHHYECKAsA CHCTEMA, OY€Hb MOX0XKAA Ha YeAOBEYeCKHH OpradHaM,
GHOJOrHYECKOe CYINECTRO, KOTOPOE DaIBHBAETCA, pasMHOXKaercd,
YMUPYET H KHBET NOCAE CMepPTH B CAEAYIOIUHX AOKOJEHHAX, nepe-
AABAS WM HHGODMAUHMIO, 3ieCh CHOBA PEaNH3YETCS OAHH HS OC-
HOBHHX TNPHHEHAOB KuHOEpHeTHKH, cdopMynupobannuii  Buwe-
poM,~- CO3a2HHe OGIUHX AAS KHBOH M HEXHBOH NPHPOAH METOLOB
ynpasacHuA. : :

B nocacauHe AeCATHNETHA UEHTpaAabROM npobaemofl kubepue-
THKH CTall0 NOCTPOEHHe HHAYCTPHHM HCKYCCTBEHHOTO HHTENNEeKTa
[22], B KOTOpPOW HAUH CBOE BONJIOLIEHHE OCHOBHHE HAeH KHep-
HEeTHKH: . ’

nepepaGoTka HHOOPDMAUHE B UeJAX YOpaBJeHn:;

$OpMHpOBaHHE peIieHHH AAS YNpABACHHA; :

paspaGoTKa OOWHX IJH MHBOA (4eNOBeKa) W HeKHBON NpH-
PoAM MONENeH NMPHASTHA pelleHuit, -

[locrasrera sagaua pa3apaGoOTKH YHHBEPCAABHOH TEXHONOrHH
NPOEKTHPOBAHWA H BHEAPEHHA CHCTEMH HCKYCCTBERHOTO HHTeN-
Aekra (3T0 OCHOBHOe coaepXkKamue npoexros BC-5). Dro nanpas-
JieiHe CTaR0 OCHOBHHIM CTPATErHYeCKHM -HanpaBiAeHHEM HAay¥HO-
TEeXHHUECKOIO Nporpecca, KOTOpoe ONpelelIfer TeMNH pa3pHTHA,
TEMNH NOBHUICHHA [POH3IBOAKHTENBHOCTH TPYAa, KadyecTBO H3ro-
TOBJAEMOH TNPORYKIUMH W T. A. BHeapeHue 3TOR TeXHOJAOrHH
AOMXKHO KauecTBeHHO HWIMEHHTh XapakTep HAesTeJsHOCTR JA06oro
“TPyXeHHKa», 0CoOGeHHO B YyNpaB/JeHYeCKOH JesTeJbHOCTH, The
GyayT HHTEHCHBHO BHeapaTLcH GesOyMaxHue WHTeNNeKTyaAbHHeE
Texnoaorud. B nmeprox 1982—1986 rr. nabnionancs nozpem B 06-
7aCTH Pa3palboTKR TeXHOJOTHY NPOEKTHPOBAHHS CHCTEM ¢ Ga3amu
3HAHHA (KCHMEPTHHX CHCTEM), KOTOPHE NOABARIOTCS €XeMEeCHYHO
8 CIUIA. 310 okazano CYUIeCTBEHHOS BJAKSHME HA Pa3BHTHEe H cTa-
HOB/IGHHe TEODHH HCKYCCTBEHHOTC. MHTENJIEKTA, TaK KeX notrpebo-
BaNOCh CO3NaHWE MaTeMaTHUECKHX, TEOPETHUECKHX METOOB mpo-
SKTHDOBAHHA HHCTPYMEHTAMLHNX CPeACTB, NPKFOAHHX AAS JIOGHX
uwmn:a_o._.xzu obsactehr. IlosToMy B CHAY OrPEHHYEHHOCTH BO3MOX-
cwxwm 3BM no GucTpomeficTBHIO W NaMATH pa3paGaTHBAIACh
- HANDABNEHHHE CHCTEMH TIPRACTaBJIEHHA 3HAHHA, MeXAHH3MH

- &, KOTOpHe AONKHH OHaH.oGecnevnTh dPdexTunnyio pabory
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KOHKPeTHON CHCTEMB HCKYCCTBEHHOTO HHTENEKTA. TeopeTHueCKHA
ypoBetb pa3paboTOK 9TOre srana Oma sapiked. [lossraucs ‘ABe
TeHACHUKE PA3BMTHA HAYUHO-TEXHMYECKOro HalpaBJeHH:: pa3pa-
60TKa HOBHX CHCTEM MHCKYCCTBEHHOPG HHTEVIEKTa H BHEApEHHE
HHTEANEKTYANbHOCTH B CYLIECTBYIOUKe CHCTEMH, T/aBHHM ofpa-
30M, 34 c4YeT PBeLeHHs Ga3n 3HAHMH. HMCKyCCTBeHHHIH HHTNJEKT
oKasasn Oonbioe BAHAHHE HA KHGEPHETHKY, BAOXHYB B Hee BTO-
poe AHXaHHe, CHOPMHPOBAB HOBhie OCHOBH TEGDHH CeMaHTHUC-
CKO#t (M nparMmaTtaveckol) MHH(POpMAUHH, CTHMYAHDPOBAB HOBHE
paspenh MaTeMarHKH, Ha3paHHHe CHEUHAJABHHMH - TA3aBaMH AH-
‘CKperHofi  MATeMaTHKH, C(OPMYAHDOBAB HOBhe TpCGOBAHMS
K KOMMBIOTEPaM H AaB HOBHI HMIYJLC K paspaloTke 3BM HoBOTO
THOA, : _ _
Bospwioe 3Ha4YCHHE 3Ta NpobaeMa HCKYCCTBEHHOrO HHTeN/AEKTa

HMeeT B PA3pabOTKe ABTOMATHIHDOBAHHHIX CHCTEM NPOEKTHPOBA-

HHA HOBHX chcTeM. COBpeMEHHBIM BHICOKHM TEMNaM HAaYSHO-TeX-
HHYECKOH DEBOJIOUHHK. COBEPINEHHO He YAOBJETEOPAIOT MEAJNeRHHe
pyuHhe MeToAH npoekTHpoBaHms. [leso B TOM, YTO HAeH, 3aJjo-
MeHAHe B PaspalOTKy HOBOH CHCTEMH, HAYHHAT YCTapeBath
CIycTs OAWH-ABa roja nocje Hauaaa paGoT, 4 K MOMEHTY samycKa
CHCTEMH B Cepulo (IpHMepHO 4epes TPH—MNsTDH Jier NOCAE Havala
paboT) COBEPWIEHHO HAEOJOTHUECKH YCTapeBalT. Buxoa #s Ta-
KOTO NOJOMKEHHA OfHH — COKpallleHKe¢ CPOKoB pa3paloTkm H 3a-
MycKa B CEPHIO CHCTEM 3a CUeT BHEJAPEHHH HHTENICKTYaAbHLIX
aBTOMaTH3NPOBAHHEX CHCTEM NPOEKTHPOBAHHA Ha BCex 3Tamax
pa3paGoTKH — OT SCKH3HOrO MPOEKTa A0 HK3roTOBJACHHA cepHiinoil
ZOKYMEHTAIHH, 8 TAKIKE BHEAPEHHe aBTOMATHIMPOBAHHOM CHCTEMH
ynpaBJeHHs CaMUM CepHAHHM IPOH3BOICTBOM, MPH STOM MNepex
HauasoM paboT NMPHHHMAETCA CTPATErHs PaspaboOTKHM He KOHKpeT-
HOiI CHCTeMH, 4 DOKOJAeHHS CHCTEM, ONpeeAsercs HX OGJAHK W ro-
TOBUTCS HHGOPMALHOHHOE, NPOTPAMMHOE H TeXHH4ecKoe ofecme-
9eHHus A8 ABTOMATHIHPOBAHHOA CHCTEMH NPOCKTHPOBAHHA.

B.6. CTPYKTYPA KMBEPHETUKM

H3pecTHO HECKOABKO CXeM, NPeACTaBASIOUWINX CTPYKTYPY KH-
Gepuernxu., HanGoambuinii uHTepec NpPeACTaBAAET CXeM2 Jigny-
noBa—S16nouckoro {17]. TlpuBoxuMan HHXe cTpyktypa Kubephe-
TRKA paspaloTaHa B pe3yAbTaTe uTEHHA Kypca KuGepueTHKH
P MOCKOBCKOM HHKeHepDHO-(DH3BYECKOM HHCTHTYTE Ha NpOTANKeE-
HHH HecKoabkux Aecarxkop aer {18, 29] OcHoBHHM HAnpaBJIEHHEM
STOr0 Kypca CAYNKHAAZ TPAKTOBKA NOJOKERHH KHOGEPHETHKH Ha HH-

KeHepHOM YPOBHe, TIpeAHA3HAUCRHOM A/ NOATOTOBKH HAMEHEPOB-

XHOEPHETHKOB WLIRPOKOTO NPODHIIA. o

CrpyxkTypa KnOepHersKH B HameM NOHHMAaHHW, B COOTBET-
¢TBHH ¢ KOTopod uanaraercd Kype «OcHOBH KHOEpPHETUKH», MO-
seT GHTb pasbHTa Ha "WeTHpe pasiena: :
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; Mnmmmzzm METONOB IIOCBA
YeCKOE CTaTHCTHKe

BEPOATHOCTHHE metoAW (pue. B.11,a),

YHCACHHEE (pHC.

Pasaejie Ma CratauTa
BOpOCe: TEMATHYECKOA CTATHCTHKH
onpeledeHHs YHCAOBHX 3HayYe

HHX BeAWYHWH M 3aKOHOB pacnpeaes
Pasaena MoxHo YOeIHTHCS B TOM
CDHeTHKH B32HMHO HPOHHKAIOT ApYr
A€JICHHST NpoBecTn Ke yhaeTcs.

T
HOCTH NPOH3BOAHTCA ¢ MpHBAEYeHHEeM obmed ajreSpe H

B Apyra,

B.11,6), Meroam am-
B.11,8), cneunansune pasaenn am-
B.11,2). Tlepawe Tpu paspena aepo-
WATCA TEOPHH PBepofATHOCTEH, Ma-
‘MapKOBCKHX HPOIIECCOB.
B OCHOBHOM H3JaraioTca
HAH XapaKTePHCTHK CAy-
eHHd. Ye Ha npumepe
» UTO Pa3NHYHLE paafeanl
H pesKoro
Yacro manoxeHHe Teopuu Be-
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