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MUHpopmaLumoHHBIEe TEXHONOMU B MeTanyprum

1. UHdhopmauusa n nicpopmartumka

CoBpeMeHHass HAyYHO-TEXHHUECKAsi PEBOJIOIUS XapaKTePU3yeTCsi TATAHTCKIM BO3pacTaHHEM
COLIMATILHOTO ¥ YKOHOMUYECKOTO 3HAYCHHUS WH(POPMAIIMOHHOMN JEITeThHOCTH KaK CpelCcTBa obec-
TIeUeHUS] HAYYHOW OpraHW3alliH, KOHTPOJIS, YIPABICHHS M OCYIIECTBICHHS OOIIECTBEHHOTO TIPO-
u3BojcTBa. ChopmupoBanack u OypHO pa3BUBaeTCs 0co0asi, HAXOAMIAsICS HAa CAMOM OCTpUE HAy4-
Ho-TexHuueckoro nporpecca (HTII) orpacis HapoOAHOIrO XO3SCTBA — WHAYCTPHS HH(POPMATHKH,
OpraHu3aIysa KOTOpoil 00ycIoBIMBaeT BCe B Ooblel creneHu 3pPexTuBHOE PYyHKITMOHUPOBAHHE
BCEX MPOYUX OTPACIICH HAPOIHOTO XO35HUCTBA.

[To nanueiM FOHECKO B HacTosmiee BpeMs yxe 0oJiee MOJTOBUHBI 3aHATOrO HACEJIEHUs pa3-
BUTBIX CTPaH MPSAMO MM KOCBEHHO NMPUHMMAIOT y4acTHE B MPOLECCEe MPOU3BOJACTBA U PacIpoCTpa-
HeHMs uHpopMmauuu. Tak, Mo CTaTHCTUYECKUM JIaHHBIM IIPOLIECC MepepacrpeseNeHusi TPYJ0BbIX
pecypcoB u3 cepbl MaTepUATBLHOTO MPOU3BOACTBA U OOCITYKMBaHMs B MHPOPMAIIMOHHYIO cepy
xo3siictBa CHIA mpuBen k ToOMy, 4TO yke ceifuac B nH(popMaIioHHoOH cdepe padotaet 6onee 60 %
3aHATOrO HACEIEHUs CTPaHbl. DTO CBUAETEIBCTBYET O Hayaje Nepexoa Pa3BUTHIX CTpaH Ha Kade-
CTBEHHO HOBBIH 3Tall UX TEXHUYECKOTO Pa3BUTHA, KOTOPBIM YAaCTO HA3BIBAIOT <«BEKOM HH(OpMa-
uu». JleHCTBUTEIbHO, MaTEpHATIbHBIE 3aTPAThl MHOTUX CTPaH Ha XpaHEHUe, nepeaady u oopadot-
Ky UH(OpPMAalLIMHU MPEBBIIIAIOT aHATOTUYHBIE PAcXobl Ha SHepreTuky. Axagemuk b.H.Haymos eme
B 80X romax mucani, 4To «WHIYCTpHs 00pabOTkKM MH(OpPMAIMK UTpaeT B HACTOSIIEE BpPEMs IS
IPOMBIIIJICHHO Pa3BUTHIX CTPaH TY € POJib, KOTOPYIO Ha ATalle WHAYCTPUAIN3ALUHU UTpaJla TsxKe-
Jasi IPOMBIIIIEHHOCTR». U nanee oH oTMevai, 4to «B KoHie XX croyneTus HPOpMaluoOHHbIE pe-
CYpCHI CTaHyT OCHOBHBIM HaIlMOHAJILHBIM OOraTCTBOM IMPOMBIIIICHHO Pa3BUTHIX CTpaH, a dddek-
TUBHOCTb MX NMPOMBIIUIEHHOW JKCIUTyaTalliy BO BCe OOJbIIEH cTeneHu OyAeT ONpenensTh HKOHO-
MHYECKYIO MOIIIb CTPaHbI B ieJoM». [Ipruem Benyilyto poib OyAyT UrpaTh «aKTUBHBIE» HHPOpMa-
IIIOHHBIE PECYPCHI, TO €CTh Ta YaCTh PECYPCOB, KOTOPYIO COCTABIAET MH(POPMALUs, TOCTyIHAs IS
aBTOMATH3UPOBAHHOTO TMOMCKA, XpaHeHus u oopaboTtku. B CIIA, HanpuMep, KOMIObIOTEpHAs HH-
(dopmaTnka, 3aHMMaBIIas 1O 00bEMY KaIllUTAJIOBIIOKEHUI COBCEM HENAaBHO TPETbE MECTO Cpelu
orpaciieil xo3siictBa (ycTymas JIMIIb aBTOMOOHMJIBHOM NMPOMBIIIICHHOCTH W HedrenepepadoTke),
ceifuac BbIIIIJIA HA IEPBOE MECTO.

Onun 13 Hanboyiee BaKHBIX TAMOB PA3BUTHUS HAYYHO-TEXHUUYECKOTO MPOTpecca CEeroHs —
MHUKPOIPOIIECCOPHAsT PEBOIOIHS, TSI KOTOPOH XapaKTePHBI IIMPOKOE UCIOIB30BAHUE B CHCTEMaX
00paboTKH MHPOPMALUHU MEPCOHATBHBIX KOMIBIOTEPOB, MHKPOIPOLIECCOPOB M MPHHLIUIHAIBEHO
HOBasi OpraHu3aiys 00padoTKu MHPOPMAIMM — paclpeeieHHas o0padoTKa, MaKCUMAJIBHO TIPH-
OyrKaroIasi BEIMUCIUTEIbHBIE PECYPCHI K TIONB30BaTEN0. [10 BO3MOKHOMY BIUSHUIO HAa OOIIECTBO
(e€HOMEH MEepCOHATBHBIX BBIUMCICHUIA CPAaBHUBAIOT JIUIIL C U300peTeHreM KHuromnedaranus. Cu-
CTeMbI aBTOMATH3UPOBAHHOTO IMOMCKA, XpaHEHHUs M 00paboTKu MH(OPMAIUH, IICHTPAIHHBIM 3BeE-
HOM KOTOPBIX SIBIIICTCSI KOMIIBIOTEP, OOBIYHO HA3bIBAIOT cucTeMamu o0pabotku manHbix (COJ),
uMes B BHJIY, YTO TIPeOOpa30BaHUIO B THX CHCTEMax MojiBepraeTcs ¢popmann3oBaHHas nHpopma-
I[Usl HA CHHTaKCUYECKOM YpPOBHE, TO €CTh JaHHKIC. [IpeqMeToM U MpOoayKTOM Tpyda CUCTEM 00pa-
OOTKH JaHHBIX SBIISACTCS MH(POPMAIIHS.

YeMm 00vycioBiIeHA HEOOXOAUMOCTh YCKOPEHHOT'O PA3BUTHS MHPOPMAIIMOHHBIX CUCTEM?

OrpaHMYeHHOCTh CBHIPHEBBIX, YHEPTETHUECKUX, IKOHOMHYECKHX M YEIIOBEUYECKHX PECypCOB.
Nudopmanus, BKItoyaroas oOIEeCTBEHHO-TIOIMTUYSCKUE, HAyUHbIC, TEXHHUYECKHE U OOIICKYIb-
TypHBIE 3HAaHUS, — €AMHCTBEHHBIN BHJ] PECYpPCOB, KOTOPHIH B XOJE MOCTYNATEILHOTO Pa3BUTHUS
YCJIOBCUYCCTBA HC TOJIbKO HC UCTOMIACTCA, HO YBCIMUYMUBACTCA U BMCCTC C TCM CO,Z[GI\/'ICTByeT HaI/I60-
Jiee palMoOHAILHOMY, (P (EKTHBHOMY HCIIOIB30BAHHIO BCEX ITPOUYUX PECYPCOB, UX COEPEKEHHUIO, a B
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psie ciy4yaeB PAacUIMPEHHIO W CO3JAaHUIO HOBBIX. VHBIMH cioBamH, MH(OpMAIUsS B MPOU3BOI-
CTBEHHBIX CHCTEMax BBICTYIIA€T B U3BECTHBIX NpEENaX KaK B3aMMO3aMEHSIEMBI PeCypc MO OTHO-
LICHUIO K TPYIOBBIM, CBIPBEBBIM, SJHEPIreTUYECKUM U APYTMM BUAAM pecypcoB. B 3aBucumoctu ot
COJIepKAHUS M Ka4eCcTBa MCIOJIb3yEeMOM A ynpaBieHUs MH(POPMalUN JOCTHKEHHE 3aJaHHON 11e-
JI1 BO3MOYKHO PAa3JIMYHBIMU IIyTSAMH U, COOTBETCTBEHHO, IIPU PA3JIMYHBIX 3aTPAaTax PECypCoB.

Nudopmanus ¢ pumocodckoit TOUKK 3peHUs — Mepa OpraHu3aIuu cucTteMbl. [loBbIIeHNE
OpTaHHU30BaHHOCTU U YIIOPAJOYCHHOCTHU 3a CUCT NPUBJIICUCHUA HOHOHHHTCHBHOﬁ NN 60)166 Ka4de-
CTBEHHOU MH(OpMaIMK HEPEIKO CTAHOBHUTCS 00Jiee BaXXHBIM (DaKTOPOM Pa3BUTHSI MPOU3BOICTBA,
HCIKECJIN BOBJICUCHUC B IMPOU3BOACTBO AOIOJIHHUTCIBHBIX OGTJGMOB TpyAda, ChIpbi, SHCPIUH. D10 TEM
Oosiee Ba)KHO, YTO B MEPBOM Cllydae crcTeMa OyIeT pa3BHBAThCS MHTEHCHUBHO, @ BO BTOPOM, IIpH
IMMPUBJICYHCHUHU OOMOJHHUTCIBbHBIX MATCPUAIBHBIX PCCYPCOB, — SKCTCHCUBHO. Hcnonp3oBanne uH-
(OpPMaIMOHHBIX PECYPCOB MOBBIIIAET KAYECTBO YIPABIICHHS, BEIeT K HHTEHCH(DHUKAIINN TTPOU3BOI-
CTBa. CHGI[yGT nmpeonojieTb TpaAUIIUOHHBIC ITPEACTABIICHHUA O TOM, YTO IEPBOCTCIICHHOC 3HAYCHUC
NPUJACTCS TIPEKAE BCETO BEIIECTBEHHBIM KOMITOHEHTaM IPOHM3BOJICTBA, U OCO3HATH, YTO MHQOP-
MaIsi TaK)Ke SBISETCS HEOTHhEMJIEMOW YacThI0 TEXHOJIOTHMYECKOTO MpoIecca MPOU3BOCTBA.
Hactymuno Bpewmsi, koria nH(pOpMAIHsl cTala TaKUM K€ BaKHBIM IPOU3BOJICTBEHHBIM PECypPCOM,
KaK MaTepuall U YHEPTHsl, TAKUM K€ OCHOBHBIM 3KOHOMHUYECKUM PECYpCOM Hay4YHO-TEXHUYECKOTO
NOTEHIIMANa, KaK TEXHUYECKUE, TPYAOBbIC U (PMHAHCOBBIE PECYPCHI.

Yo xe Takoe uadhopMausa ?

CnoBo mupopmarms (matuackoe informatio) osnagaer paswbsicHEHHE, OCBEIOMIICHHE, H3JIO-
xenue. [lon nHPpOpMAaIHEl TOHMMAIOTCS BCE T€ CBEIICHHS, KOTOPhIE YMEHBILIAIOT CTEIICHb HEOope-
JIETICHHOCTH HAaIIero 3HaHUS O KOHKpEeTHOM oObekTe. C MO3MIMHU MaTepUalMCTHYeCKO (uioco-
¢un nHGOpMAIUA €CTh OTpaKEHUE PEAIbHOTO MUPA; 3TO CBEACHHSI, KOTOPBIE OJIUH PEAbHbIH 00b-
eKT COJCPXKUT O IPYTOM pealbHOM OOBEKTe.

MarepuansHa Wiy He MaTepuaibHa HHGOPMALU?

Cama o cebe nHpopmarys MOKeT ObITh OTHECEHA K KaTETOPUH a0CTPAKTHBIX MOHATHA THIIA
MaTeMaTHUYECKUX, HO sl ee 0COOCHHOCTEH MpUOIMKaeT ee K MaTepualbHbIM oOobekTaMm. Hampu-
Mep, HHQOPMAIIO MOXKHO TOJTyYHTh, 3aIIUCATh, YAAIUTh, IIepenaTh, HHGOpMAIlHs HE MOXKET BO3-
HUKHYTbh U3 HUYETro. DTH CBOWCTBA MPUCYIIU MaTepHallbHBIM 00bekTaM. OIHAKO MpU pacipocTpa-
HEHHH WHPOPMAIIUHU TPOSIBIISIETCS TAKOE €€ CBOWCTBO, KOTOPOE HE MPHUCYIIE MaTEPUATBHBIM 00hEK-
TaM: MpH nepepayde HHPOPMALUK U3 OJHOM CUCTEMBI B IPYTYIO KOJHMUYECTBO MH(OPMAIUHU B Tiepe-
JAFOIIEH CHCcTeMe HE YMEHBIIUTCS, XOTS B MPHHUMAIOIICH CHCTEME OHO OOBIYHO YBEITHYMBACTCH.
Ecnu Obl mHGOpManusa He obnanana 3TUM CBOWCTBOM, TO NpENogaBaTesb, YUTas JIEKIHIO CTY/CH-
TaM, TepsuT ObI HHGOPMAITHIO U CTAHOBHUJICS HEYUEM.

3HayuT, HH(pOpPMAIH HE MaTepHaibHa, HO HH(OpPMAIH SBISIETCS CBOMCTBOM MaTepUH U HE
MOYET CYIIECTBOBATH 0€3 CBOETO MAaTEPUAIBHOTO HOCUTENSI — CPEJCTBA MepeHoca HHPpOpMauu B
IpOCTpaHCTBE M BO BpeMeHH. Hocurtenmem wmHpOpMamum MOXKeT OBITh KaK HEMOCPEICTBEHHO
HaOmromaeMblil pusnueckuii 00BEKT, TaK U SHEPreTHUecKuil cyocTpaT. B mocnennem ciydae uH-
dopmManys mpeacTaBieHa B BHJIE CHTHAJIOB. CBETOBBIX, 3BYKOBBIX, 3JEKTpHYECKHX WM T. A. Ilpm
0TOOpakeHNH Ha HOCUTeNe HH(POpMaIUs KOIUPYeTCs, TO €CTh €l CTaBUTCS B COOTBETCTBHE (PopMma,
IIBET, CTPYKTYpa U JAPyrHe HapaMeTphl SICMEHTOB HOCHTEIIS.

Kakum o0pazom Mbl moayyaeM HHGOPMALMIO 00 00BEKTAX OKPYKAFOILIEr0 Hac Mupa?

1.1. CueHanbl, OaHHbIe u uHghopmayus

YenoBeka OKpyKaeT MaTePHAIBHBIA MUD, (PU3UIECKHE 00BEKTH — pu3nyeckue Tena u Gpusn-
yeckue noist. Bee (1)I/I3I/I‘-I€CKI/IG OGTJGKTBI HaxXo4dATCda B COCTOSAHUH HCIPCPBIBHOTO ABUXKCHUA U U3-
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MeHeHus. [Iporecchl IBUKEHMSI 1 U3MEHEHUSI 00BEKTOB COMPOBOKAAIOTCS OOMEHOM DHEPTUEH U ee
MEPEX0/I0M U3 OJHOU (DOPMBI B IPYTYIO.

Bce Buabl 3HEprooOMeHa COMPOBOXKIAIOTCS TOSBICHUEM CUTHAJIOB, T.€. BCE CUTHAIBI HUMEIOT
B CBOCH OCHOBE MaTEpHAIbHYIO YHEPTreTUUECKYIo npupoay. [Ipu B3aumoaeicTBum CUTHAIOB ¢ (u-
SUYCCKUMU TCJIaMH B MOCJICAHUX BO3HUKAIOT ONPCACICHHBIC H3MCHCHUA CBOIICTB (BJICKTpI/I‘-IeCKI/IX,
MEXaHUYECKUX, XUMUYECKUX, TEIIOQU3UUECKUX U Jp.). DTO SIBICHUE HA3bIBACTCS PETHCTpaIlUei
curHayioB. Takue U3MEHEHUs! CBOMCTB MOKHO HAOIIOAATh, U3MEPSTh WU (UKCUPOBATH PA3ITUUHBI-
MU croco0aMu — MPU 3TOM BO3HHUKAIOT M PETUCTPUPYIOTCS HOBBIE CUTHAJIBI, T.€. 00pa3yloTcs JaH-
HBIC.

JlaHHbIe — 3TO 3aperucTPUPOBaHHBIE CUTHAJBI. [Ipy 3TOM METOJ pEerucTpanuyd MOXKET
OBITh JIFOOBIM: MEXaHUYECKOE MepeMelleHue PU3NIECKUX Tell, U3MEHEHHE UX (OPMBI, IIEKTpUYIe-
CKHX, MAarHUTHBIX, ONITHYECKUX XaPaKTEPUCTHK, XHMUYIECKOTO COCTaBa U JIp.

JlanHbple HecyT B cebe MHPOPMALUIO O COOBITUSAX, MPOU3OMLIEAIINX B MAaTepPUAIBLHOM MHpE,
IIOCKOJIbKY OHHM SIBJISIFOTCSI PETHCTpalyeil CUTHAJIOB, BO3HUKIINX B PE3yJbTaTe 3THX cOOBITHHA. On-
HaKO JIaHHBIE HE TOXKJIECTBEHHBI MH(OPMAINH, 3TO JHIIL COCTABIIAONIAs YacTh HHPpOopManuu. Pac-
CMOTPHUM HPUMEPBHI.

Pagnonepenaya Ha He3HAKOMOM si3bIke. [losydaem aHHBIE, HO HE MOIy4aeM HH(OpMaIuio,
T.K. HE BJIajIeeM METOJOM IpeoOpa3oBaHUs JAHHBIX B U3BECTHble HaM MoHATUSA. Eciau mepenauy
(T.e. maHHBIE) 3amucaTh Ha Oymary WM MarHUTO(QOH, TO M3MEHHUTCs (opMa MpPEACTaBICHHS JaH-
HBIX, MTOSIBUTCSI HOBAsi perUcTpainusi, HoBble JaHHbIe. MOXKHO m0o100paTh ApYroi MeTo, YTOObl U3-
BJI€Yb MH(OPMAIUIO — CIIOBAPH HITU IEPEBOIUMKA.

KoHTponb Temneparypsl B TEXHOJOTHYECKOM arperare ¢ MOMOLIbI0 PTYTHOIO TEPMOMETPA.
Habmiogaem nepemenieHne cToaouka TEpMOMETpa — perucTpupyem aaHusie. OqHako HHPOpMAIUIO
0 TeMmImeparype He noiaydaeM. UToOsl JaHHBIC O epEMEIIEHUH PTYTHOTO CTOJIOMKA 1aau nHpopma-
IO O TeMIepaType, HeOOXOqUM METOJ IepecueTa OIHOW (PU3NYECKO BEIMYUHBI B ApPYyryo. B
YAaCTHOCTH, HAJ0 3HaTh LIEHY AEJICHUs HIKaJlbl TEPMOMETPA, a TaKXKe HAJO0 3HAaTh KaK YMHOXaeTcs
IICHA JIeTICHHSI HA BEJIMYUHY MTEpPEMEIICHUSI.

Bce MeTopl HHTEpIIpEeTaIluy JeNsATCsl Ha NCKYCCTBEHHBIC U €CTECTBEHHBIC. B OCHOBE MCKyC-
CTBCHHBIX MCTOHOB JICKAT AJITOPHUTMbI (ynOprI[O‘-IGHHBIG IIOCIIEN0BATCIIBHOCTU KOMaHI[), COCTaB-
JICHHBIE M MTOJIrOTOBJICHHBIC JTI0IbMH (CyObekTamu). Hampumep, u3mMepeHue JUIMHBI JIMHEUKOM, pac-
4CT CTUIICHOUH, CGGGCTOI/IMOCTI/I MNPpOAYKIHHU. B ocHOBe ecTecTBEHHBIX METOAOB JIEXKaT 6HOJ’IOI‘I/I‘IC-
CKHE CBOWCTBa CyOBEKTOB WH(OPMAIIMOHHOTO Ipolecca. Hampumep, ornpeneneHue HanpaBiICHUS
CTOPOH TI'OpHU30HTA MO ACPCBLAM, HpI/I6J'II/DKeHI/Ie HCIOroAbl Mo MOBCACHUIO NTHUIL, MCIY3bI B6J'II/I3I/I
Oepera Mops Tepe] ITOPMOM.

OO1enpu3HaHHOTO CTPOTOrO OINpENeNIeHUs] TEPMUHA <WH(OpMAIUI» HET, MO3TOMY BMECTO
OTIpeNieNIeHUs] UCTIONB3YIOT NoHATHE 00 nH(popmaruu. [loHsTHEe BBOAUTCS Ha MpUMeEpax, MPH ITOM
KaKIasi Hay4Has JUCLHUIUIMHA JeNaeT 3TO Mo-cBoeMy. Harpumep, B €CTECTBEHHBIX HaAyKax IOHATHE
uHpOpMaLUs TPAKTYeTCS KaK COBOKYITHOCTH JAHHBIX, IMOBBIIIAIOIINX YPOBEHb 3HAHHH 00 00BEK-
TUBHOM PEaNbHOCTH OKPY’KAOLIEro MUpA.

Jns nHpOpMATHKK KaK TEXHUYECKOW HAayKH MOHATHE MHPOPMALMU HE MOXKET OCHOBBIBATHCS
Ha TMOHATUU «GHAHME», MIOCKOJIbKY CPEICTBA BBIUUCIUTENbHON TEXHUKU 00JIaJal0T CIOCOOHOCTHIO
oOpabarbeiBaTh HH()OPMALIMIO aBTOMATHYECKH, 0€3 ydacTus Y4eJIOBEeKa, U B 3TOM CIydae Helb3sl Io-
BOPUTH O KaKOM-JIMOO 3HAHUM WJIM HE3HAHWU. DTU CPEJICTBA MOTYT paboTaTh C UCKYCCTBEHHOM, a0-
CTPAKTHOW MJIM JaXKe C JIOKHON MH(pOopManuel, KoTopasi He UMeeT 0ObEKTUBHOTO OTPaKEHUS HU B
MIpUPOJIE, HU B OOIIECTRBE.
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[Ipumem cnenyromee onpezneneaue nHpopmanyu. UHpopmanuss — NPOAYKT B3auMoO/eii-
CTBUSl IaHHBIX M a1eKBATHBIX MM MeTOJ0B. JlaHHbIE SBIAIOTCA OOBEKTHBHON COCTABISIOLIECH
uH(pOpMAIIUH, & METOJIBI — CYyOBEKTUBHOM COCTABIISIONICH.

OtMeTuM, uyTo MHGOPMAITUS HE SBIIETCS CTATUYHBIM 00OBEKTOM, OHA TMHAMHYECKH MEHSCTCS
U CYIIECTBYET TOJHKO B MOMEHT B3aWMOJICUCTBUS JaHHBIX U METOJIOB, T.€. HHPOPMAIITHOHHOTO 00-
MeHa. OcTanbHOE BpeMs OHA COJEPKUTCS B BUJC TaHHBIX.

I'maBHOE TpeboBaHME — aEeKBaTHOCTh METO/OB M3BiIeueHUs uHpopMmarmu. [Ipumep, mrucbMo
Ha HE3HAKOMOM SI3BIKE.

1.2. Ceoucmea uHghopmayuu

O0bekTUBHOCTL MHGopMauuu. [IoHATHE OTHOCUTENBHOE, MOCKOJBKY METO/blI, KOTOPBIMHU
UHTEpHpeTHpyeTcss HH(pOpMaIMs, KaK yXKe OTMEYaJoch, — CyObeKTHBHbIE. boiee oOBeKTUBHON
HPUHATO CYUTATh WHPOPMAIHIO, B KOTOPYIO METOJBI BHOCAT MEHBIIMH CyOBEKTHUBHBIN AIIEMEHT.
Hanpumep, GpoTOCHUMOK ¥ PUCYHOK OZHOTO U TOTO € 00BEKTa, MOKa3aHUs YYaCTHUKOB COOBITHI
Y TPETHHX JIUII.

IHosHoTa MHGOpMANMM XapaKTEpU3yeT €€ KaueCTBO M ONPEIENSIET JOCTaTOUHOCTh JaHHBIX
JUTSL IPUHSTHS PELISHUH WM CO3JaHUs HOBBIX JIaHHBIX Ha OCHOBE MMeEIOUIMXcs. YeM mojHee qaH-
HBIC, TeM OOJBIIIE METOJ0B, KOTOPhIE MOXXHO HCIIOJNB30BAaTh JJIsl W3BIICUCHHS] HMHPOPMAIH, B pe-
3yJIbTaTe MOKHO BBIOPATh METO/I, UMEIOIINI HAUMEHBIIIYIO TOTPEIIHOCTD.

JocTtoBepHOCTh MH(popManuu. J[aHHbIE BO3HUKAIOT B MOMEHT PETUCTPAILlMH CUTHAIIOB, HO
HE BCE CHUTHAJBI SBISFOTCS <AIOJIC3HBIMH», BCET/Ia MPUCYTCTBYET KaKOKH-TO YPOBEHBb MOCTOPOHHUX
CUTHAJIOB, TaK Ha3bIBAEMOTO «WH(OPMAIIMOHHOTO IITyMa». Yem 0ol ypOBEHB IITyMa, TEM MEHb-
1Ie JIOCTOBEPHOCTh MHpOpMauu. B 3ToM ciydae ams mepenadd ¥ MOJTydeHHs TAaKOTO e KOJInde-
cTBa MHpopMaIuu Tpedyercss nrbo OobIle JaHHBIX, TUOO0 OOJee CIOKHBIE METOABI MHTEPIIpEeTa-
M.

AJ1eKBATHOCTL MHGOPMALMHU — CTETICHh COOTBETCTBHSI peaTbHOMY OOBEKTUBHOMY COCTOSI-
HUIO o0BbekTa. HeamexkBaTHas nH(opMmaiys MoxeT 00pa3oBBIBATHCS MIPHU CO3IaHUH HOBOW WMHQOP-
MalM Ha OCHOBC HCIIOJIHBIX UJIM HCJOCTOBCPHBIX NAHHBIX. OI[HaKO HUHOrJga aae ImoJHbIC U JOCTO-
BEPHBIC JTAaHHBIC MOTYT MIPUBOJIUTH K CO3/IaHUIO HEAaJeKBATHONH MH(POPMALIUU B CITydae NPUMEHECHHUS
K HUM HC€aACKBATHBIX MCTOLOB.

JocTynHocTh MH(MOPMAIMH — CITOCOOHOCTH TMOMYYUTh Ty WIM HMHYIO HHpopManuio. [lpu
9TOM BJIMAKOT KAaK JOCTYIMHOCTb CaMHUX HNAHHBIX, TAK U JOCTYIIHOCTH aJICKBATHBIX MCTOJOB UX WH-
TeprpeTaruy.

AKTyanbHOCTh MHGOPMANMU — CTENEHb COOTBETCTBUS MH(OPMAIMH TEKYIIEMY MOMEHTY
BpeMeHH. Tak Kak MH(pOPMALMOHHbIE MPOIECChl PACTSAHYTHI BO BPEMEHH, TO JaXKe TOCTOBEpHAas U
a/IeKBaTHAasl, HO YCTapeBIllas BO BpEMEHHM MH(DOPMAIU MOXKET IPUBOJNUTH K OHIMOOYHBIM PELLICHH-
SIM. AKTYaJlIbHOCTb U TIOJTHOTAa HH(POPMALIUU COCTABIISIOT KOMMEPUYECKYIO LIEHHOCTh HH(OpMAIUH.

1.3. Onepayuu ¢ GaHHbIMU

B xone nnpopmaninoHHOro oOMeHa JaHHbBIE MTPE0O0Pa3yroTCs U3 OJJHOTO BUAA B IPYTOW C TO-
MOIIIbI0 MeTO/10B. OOpaboTKa JaHHBIX BKIIIOYAIOT B c€0si MHOKECTBO OIEpaluii, mpuueM Tpyao3a-
TpaThl Ha 00pabOTKY JAaHHBIX MO MEpEe Pa3BUTHS HAYYHO-TEXHHUYECKOTO IMpOrpecca BO3PacTaroT.



UHgbopmayuoHHbIe mexHonoauu 8 memarnnypauu (Yyacms 1) 6

dakTopbl: 1) ycrnoKHEHHE YCIOBUI YIPABJICHUS MPOU3BOJICTBOM M OOIIECTBOM; 2) OBICTPBIC TEM-
bl TIOSIBJICHUST M BHEAPEHUS HOBBIX HOCHUTENICH MaHHBIX, CPEICTB UX XpaHEHUS WM Tepeiadd, 4To
BBI3BIBACT 00IIee YBeTUUCHHE 00EMOB 00padaThIBaEMbIX JaHHBIX.

OCHOBHBIE OTIepalliy C JAHHBIMU:

COop AaHHBIX — HAaKOIUIEHHE MH(POPMALUU C LETbI0 00ecredeHus] JOCTAaTOYHOMH MOJHOTHI
JUI IPUHATHSL 0OOCHOBaHHBIX PELICHUH.

@opmanu3zanms JAaHHBIX — PUBEIECHUE JAHHBIX, MOCTYMAONMX U3 PAa3HbIX HCTOUYHUKOB, K
OJIMHAKOBOH (hopMe, 4TOOBI ClIeNIaTh UX CONOCTABUMBIMH MEXIy COOOH, T.€. IOBBICUTH U3 YPOBEHb
JOCTYITHOCTH, a TaK)Xe O0JIETYUTh UX TPAHCIIOPTUPOBKY U 00pabOTKY.

POuabTpanus AAHHBIX — OTCEMBAHHE WIMIIHMX» JaHHBIX, B KOTOPBIX HET HEOOXOAUMOCTH
JUISL TIPUHSTHS PEIICHUH, IPU 3TOM JIOJDKEH YMEHBUIATHCS YPOBEHb «WH(OPMAIIMOHHOTO LIyMa», a
JIOCTOBEPHOCTD U aJI€KBATHOCTb JaHHBIX JOJDKHBI BO3PACTATh.

CopTHpOBKA IaHHBIX — YIIOPAJOYCHHE JAaHHBIX 10 33IaHHOMY MPHU3HAKY C LENbI0 yI00CTBa
UCIIOJIb30BaHUs, MOBBIIIAET OCTYITHOCTh HH(OPMALIHH.

ApXxuBanys IaHHBIX — OPTaHU3ALUS XPAaHEHUS JaHHBIX B YIOOHOH U JIETKOIOCTYIHOM (op-
M€, CIY)KUT JUIsl CHMDKEHHMSI SKOHOMHUYECKUX 3aTpaT M0 XPaHEHWIO JaHHBIX M IMOBBIIMIAET OOLIYIO
HaJIeKHOCTh HH(POPMAIIMOHHOTO TPOLIECCa B IIEJIOM.

3ammTa JaHHBIX — KOMIUIEKC MEp, HallpaBJICHHBIX Ha MPEeAOTBpallleHue YyTPaThl, BOCIPOU3-
BEJICHUS 1 MOAM(DUKAIIUYN TaHHBIX.

TpancnopTHpOBKa JAHHBIX — [IPUEM U I€peada JaHHBIX MEKIY yJaJICHHBIMU Yy4aCTHUKA-
MU UH()OPMAIIMOHHOTO MPOLECcca, MPU 3TOM UCTOYHMK JaHHBIX B MHPOPMATHKE IPUHATO HA3bIBAThH
CepBEpOM, a IOTPEOUTENS — KITMEHTOM.

IIpeoGpa3oBaHue JaHHBIX — IIEPEBOJ JaHHBIX U3 OJHOU (HOPMBI B Ipyryro. YacTo cBsi3aHO ¢
W3MEHEHUEM THIa HocuTens (Oymara, pOTOIIICHKA, SIEKTPOHHBIA BH), @ TAK)KE IPU TPAHCIIOPTH-
POBKE TaHHBIX (MOJICMBI).

Cnucok omeparuii ajgeKko HemoaHbl. BeiBoa: pabora ¢ mHbopmarmein 04eHb TPYIOEMKHI
MPOIIECC U €€ HY)KHO aBTOMAaTU3HpOBaTh. JlJisg pa3paOOTKH aBTOMATH3UPOBAHHBIX cHCTEM cOopa,
00paboTKu, nepeaaun, XpaHeHUs U TPEICTaBICHUS JaHHBIX CPEICTBAMHU BBIUMCIUTEILHON TEXHU-
KM 3aHUMACTCA CIiCUa/IbHAass MHXKCHCPHAA JUCHUIIIIMHA — HH(bOpMaTI/IKa.

1.4. [fpedmem u 3ada4yu uHghopMamuku

HNudopmarrka — 10CTaTOUHO HOBasl HayuHas AuciuIuinHa. CIoBo <«@H()OpMAaTHKA» TPOUCXO-
Ut ot (panmysckoro ciaosa Informatique,obpazoBanHoro B pesyabTare 00beIUHCHHUS TEPMUHOB
Information @adopmarus) u Automatique gsromatnka). bykBanbHbIN TIEpeBO]] — Hayka 00 aBTO-
Matudeckor oopadborke napopmanmu. (60 r.r. XX B.). B crpanax 3anannoi EBponst u CIIIA uc-
HoJIB3yeTcs apyroi repmun — Computer Scienceidyka o cpeJcTBax BHIYUCIUTEIBHON TEXHUKH).

B kayecTBe MCTOUHMKA MHPOPMATUKN OOBIYHO HA3BIBAIOT JIPYTYI0 TEXHHUUYECKYIO HAyKY. KH-
Oepueruky (ot rpeu. Kiberneticos —#ckycHbIii B yrpaBieHHH), OCHOBBI KOTOPOW OBUIH 3aJI05KEHBI
TPy/JaMu 10 MaTeMaTUYeCKOU JIOTHKE aMeprKaHCckoro mMarematuka HopOepra Bunepa, onyonuko-
BaHHBIMU B 1948r. Kubepneruka — 310 Hayka 00 OOIIMX MPUHITUIIAX YNPABICHUS B Pa3JIMYHBIX
CUCTEMAX —TCXHUYCCKUX, XUMHNUYCCKHUX, 6I/IOJ'IOFI/I‘-IGCKI/IX, COHMAJIBHBIX U AP.

Kaxk nayka, nHopmaTuka mepexuBaeT celuac mepuoi cBoero OypHOTo pa3BUTUSA U OBICTPO
pacumpsieT CBOM IPeAMETHYIO 001acTh. V3 TeXHUYECKOH AUCIUIUIMHBI O METOJIaX U CPEACTBAX 00-
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pabOTKM JAaHHBIX NPU MOMOIIM BBIYMCIUTEIBHOW TEXHUKH HMH(OpPMaTHKa NMpeBpalaeTcs B HAYKy
00 nHpopManny 1 MHPOPMAIIMOHHBIX MPOLECCaX HE TOJIBKO B TEXHMYECKUX CHCTEMax, HO TaKKe B
npupoze u obmectBe. CerogHs BOKpYr MH(POPMATUKU (OPMHPYETCS LEIBbIH KOMIUIEKC HOBBIX
HaIpaBJIeHUI HAayYHBIX MCCIIEAOBaHUI B oOnacTu mH(GopMmannu. K UX 4uciy OTHOCSTCS COIMAb-
Has nHpopMaTHKa (Hayka o mporeccax nHopmaruzauu o0IiecTa), Ornonoruieckas HHHOpPMaTH-
ka (Hayka 00 nH(GOPMAIIMOHHBIX MPOIeccaX B OMOJIOTHYECKUX CHCTEMAX) U JIp.

OTMeTUM CXOJICTBO M pa3inyue MeX1y HH(HOPMATUKON U KHOEPHETHKOH.

Kubepneruka — 370 Hayka 00 OOMIMX MPUHLUIIAX YIIPABICHUS B Pa3IUYHBIX CUCTEMAaX: TeX-
HUYECKUX, OMOJOTUYECKHX, COIMATBHBIX U Ap. YTPaBIECHUE HEMBICIMMO O€3 HMCIIOJIb30BAHUS HH-
dbopMmaruu, Iporecchl ypaBieHHs] HEOTASIUMbI OT HH()OPMALMOHHBIX MPOIeccOB. B cBs3u ¢ 3TUM
CYIIECTBYET JIOBOJIBHO PACIpPOCTPAHEHHOE MHEHHE, YTO MH(POPMATUKA SBISETCA BCETO JUIIb OA-
HUM W3 HANpaBJICHHH KUOCpHETHKHU. JIEMCTBUTENHHO, MEKIY WHPOPMATUKOM U KHOCPHETHKOU
IPOBECTH YETKYIO TPAHHUIly HE BCErJa BO3MOXHO B CBSI3U C €€ HEOIPENEJICHHOCThIO U Pa3MBITO-
cteto. KubepHeTtnka u nHGOpMaTHKaA pa3INYalOTCs B PACCTAaHOBKE aKIEeHTOB. B oTnuuune ot xudep-
HETHKH, BHUMAaHUE KOTOPOU COCPEAOTOYCHHO B OCHOBHOM Ha MCCJIEJOBAHUU CHCTEM U MPOLIECCOB
yIpaBieHUs, TJIABHBIMU 00beKTAMHU M3Y4YeHHs AJisi HHPOPMATHKH ABJSIOTCH MHGOPMALMOH-
HbI€ CHCTEMbI, 2 TaKKe MeTOJbl H CPeICTBAa XPaHEHHs, NMepeIayu U MCNOJIb30BaHusl HH}Op-
MAalMHU B Pa3JIUYHBbIX YCJIOBHMSAX, MOITYUYHUBIINX B IMOCIEIHUE TOAbI 0000111€eHHOEe Ha3BaHKEe HHDOP-
MalMoHHOHN cpenbl. MHpopMaTuKa 3aHUMAETCS M3y4eHHEM IPOIECCOB MPeoOpa3oBaHus U cO37a-
HUS HOBOW MH(oOpMaluu 0osiee HIMPOKO, MPAKTUYECKU HE pellias 3aa4l yIpaBiIeHUs Pa3InYHbIMU
o0beKkTaMu, Kak kuOepHeTnka. MHpopmaruka mosBuiack Onarojapsi pa3BUTHIO KOMITBIOTEPHOU
TEXHUKH, 0a3upyeTcs Ha HEH W COBEpIICHHO HembicauMa 0e3 Hee. KubepHeTnka ke pa3BUBaeTCs
cama mo cebe, CTpOsl pa3NIUYHBIC MOJEIH U PACCMATPUBAsl PA3TUYHBIC MPUHIUIBI U AITOPUTMBI
yIpaBiIeHUs, AKTUBHO UCHOJIB3YS JOCTHKEHUSI KOMITBIOTEPHOU TEXHUKH.

Brigenenue nH)OpPMATUKH KaK CAMOCTOSTEIHHOW O0JIACTH YENIOBEYECKOW MEATEIHHOCTH B
MIEPBYIO 0YEPE/lb CBI3aHO C Pa3BUTHEM KOMITBIOTEPHOU TEXHUKH. B CBsi3u ¢ »TUM 1oy nHdopmaTtu-
KOH MHOTJA MOHUMAETCsI 00JIaCTh YEIOBEYECKOU NIEATEIBHOCTH, CBSI3aHHAs C MPOIECCaMy peod-
pa3zoBaHus HHGOPMAITUHU C TTIOMOIIHI0 KOMIIBIOTEPOB U MX B3aUMOJICHCTBUEM CO CPEIOi OOUTaHMUS.

Ceroanst vHpoOpMaTHKA —3TO KOMILUIEKCHAsI HHXKEHePHAasi TUCHHUIJIMHA, W3y4Yalolas Bce
acmeKThbl pPa3padOTKH, MPOEKTHPOBAHMS, CO3AaHHsS, OUEeHKH (PYHKIHOHUPOBAHHA CHUCTEM
coopa, 00pabOTKH, Mepenavn, XpaHeHUsl M MPeICTABJIEHHUS JAHHBIX CPEICTBAMH BBHIYUC/IH-
TeJIbHOW TEXHUKH, HX TPUMEHEHHUsI B PA3JINYHBIX 00/1aCTAX YeJI0BeYeCKOii 1esiTeJIbHOCTH.

IIpenmeT nHOOPMATUKH COCTABISIOT CIACAYIOUINE MOHSITHUS:
* anmapaTHO-TEXHHUYECKOE 00eCreyeHHe CPEeICTB BHIYMCIUTEIbHON TEXHUKY;
* mporpammHoe o0ecre4eHHe CPEeICTB BEIUNCIUTENbHON TEXHUKHY,
* CpeAcTBa B3aUMOJIEHCTBUS alllapaTHO-TEXHUUECKOTO M MPOTrpaMMHOI0 00ecreuyeHus;
* CcpeAcTBa B3aUMOJICHCTBUS YEJIOBEKA C alapaTHbIMU U MPOTPaMMHBIMU CPEJICTBAMH.
OcHoBHbIC HANIpaBJIEHUs] Pa3BUTHUS HH(OPMATUKHU:

A apXHTeKTypa BBIUHUCIUTCIBbHBIX CUCTEM (HpI/IeMBI U MCTOIbI HOCTpOGHI/IH CHUCTCM aBTOMATHU4YC-
CKO¥ 00pabOTKH JaHHBIX);

*  uHTEepPQEHCHl BBIYUCIUTEIBHBIX CUCTEM (IIPHEMBI M METOJbI YIPABIICHUS alapaTHBIM U HpO-
IpaMMHBIM 00€CIIeYeHnEeM, METOJIbl U CPEJCTBA B3aMMOAEUCTBUS YEIOBEKa C alMapaTHbIMU U
IPOTrPaMMHBIMHU CPEJICTBAMU — ITOJIb30BATEILCKHIA MHTEp(Eiic);

* mporpammupoBaHue (TPUEMbI, METOJIbI U CPEICTBA Pa3pa0OTKU KOMITBIOTEPHBIX ITPOTPAMM);
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* 3amuTa uHpopmanuu (0000IICHHE TPUEMOB, pa3paboTKa METOJIOB U CPEJICTB 3aIIUThI JAHHBIX);

e cranpaptusanus (oOecredeHne COBMECTUMOCTH MEX/IY alapaTHBIMU U MIPOTPAMMHBIMU CPEJI-
CTBaMH, a TaKke MeX1y (opmaramMu peaCTaBICHUS JAHHBIX, OTHOCSIIUXCS K Pa3IHYHBIM TH-
11aM BBIYHCIIUTEIBHBIX CHCTEM) U JIP.

2. UHdbopmMaLMOHHbIE CUCTEMbI U TEXHOJNOINN

2.1. Cmpykmypa uH¢hopMayuoHHOU cucmembl

CoTpynHuK oTAeNa cHaOXeHHs U cOBbITa, MOATBEPKIAIOIINH ITOTydYeHHe 3aKa3a, TEXHUIECKUN
JTUPEKTOP, ONPEIEISIIOIINNA TEXHUYECKYIO TIOJUTHKY MPEANpHUATHS, 0001 MeTalTypruueckuii ar-
perat, «BbIAAIONIUI POIYKINIO», —BCE 3TO SBJISETCS HCTOYHUKOM UH(POPMALIUH.

[TocnenctBust moBeAeHUs WM (YHKIMOHMPOBAHHS Ka)KJOTO W3 HUX B COOTBETCTBYIOLIEH
chepe neaTeNbHOCTH (3aKa3, MPUHITUE PEHICHUS O TEXHUYECKOM MEPEBOOPYKEHUHU, COCTAB IMOJTY-
YaeMoro MaTepuaia M T.I.) MOPOXKIAIOT TO, YTO MPHUHATO HA3bIBATh COOLITHEM B CAMOM IITHPOKOM
CMBICJIE€ 3TOTO CJIOBA.

CoOBITHS TIO-pa3HOMY OTpakaroTCs Ha (PYHKITMOHUPOBAHHMH TMPEIIPHUATHS. OJHH OCTAIOTCS
663 BHUMAaHUNSI, z[pyrne Hpe,Z[CTaB.H}IIOTCH Ha yCMOTpeHI/Ie HpO(l)eCCI/IOHaJILHO KOMIICTCHTHBIX JINII,
KOTOpPBIE€ pacIoyiaratoT OOJIBIION CBOOOMON MEWCTBHM JUIsl JOKAIHHOTO YIPABIISIONIETO BO3CH-
CTBHSI B COOTBETCTBUH C TMOJY4YeHHOW MH(pOpManueil; nupopMmaius o TpeTbeil pa3HOBUIHOCTH CO-
OBITHIT MICTIOJIB3YETCS B COOTBETCTBUU C YCTAHOBJICHHBIMHU IMPABUJIAMHU, YTO B OMpPEACICHHBIH MO-
MEHT BPEMEHHU BbI3BIBACT YNpPaBJsiOllee BO3AeCTBHE HA YPOBHE OCHOBHBIX PECYPCOB, YYacCTBY-
IOIIKX B PacCCMaTpUBAEMOM TIPOIIECcCe.

[Tomo6HO TepMHUHY «COOBITHEY», TEPMHUH «YIPABISIONIEe BO3ACHCTBUE» 37€Ch MIOHUMAETCS B
CaMOM IIUPOKOM CMBICIIE: OH MOKET 03HAYaTh IMOCTABKY CBIPhS, U3BATUE U3JEIUS U3 KaTaiora Bbl-
yCKaeMOW MPOAYKIMH, COCTaBICHHE OTYETa, IEPECTaHOBKY 00OPYAOBaHUS, PEMOHT METAJUTypIru-
YEeCKOTr0 arperara, yrpaBjieHHe TEXHOJIOTHYECKUM PEXHUMOM JaHHOTO KOHKPETHOTO METaJuTypruye-
CKOTO arperara u T.n. Takum oOpazoM, B 00IIeM ciaydyae Moj YNpPaBJIeHHEM MOHMMAETCsl COBO-
KYIHOCTb BO3/1eCTBUI HA CUCTEMY, MePEeBOSIIIUX ee B TpedyemMoe IejieBoe COCTOsIHUE.

Ot YIIpaBJIAOIINC BOBHGﬁCTBHH BJIMAIOT HAa X0 COOBITHI U caMH B COOTBCTCTBYIOIIIUEC MO-
MCHTBI BpEMCHHU ITPOSABIAIOTCA UCPE3 APYTrUc CO6BITI/I$I, TakK 4TO IHUKJI 3aMbIKACTCH.

TakuMm 00pa3oM, MBI UMEEM 3JI€Ch JIETI0 C TEM, UYTO MPHUHSITO HAa3bIBaTh CUCTEMOI HH(OpMa-
muu. M3 3TOi cHUCTeMBl MBI PAacCMOTPHUM JIMIIb YCTAHOBHUBIIHMKCS HWH(GOPMAIIMOHHBIA ITUKII
(puc.2.]). CobObiTHE TeHepupyeT WHPOPMAIMIO, KOTOPasi 3aT€M HUCIOB3YeTCsS C MPOMEKYTOUHON
00paboTKoi i 6e3 Hee; ATO UCIOJIb30BaHUE BHI3BIBACT YIPABIIAIOIICE BO3ACHCTBHIE.

C 3TuM mporeccoM Mbl BCTpedaeMcsi BO Bcex cucreMax ympasieHus. Cucrema nHpopMamuu
HpeaCTaBIseT co00i MH(POPMAITMOHHYIO Cpelly, KOTOpas IMO3BOJISIET ONPEACINTh. TAe, KOT/a, pH
KaKUX 00CTOATENbCTBAX MPOU30ILI0 coObITHE? Kakum 00pa3oM ero BOCHPUHSATH, YIOBUTH, 3a(hUK-
cupoBaTh? [ e, Kor/a u Kak ciexyeT NPUMEHHUTH YIIPaBIISIOIIee BO3CHCTBHE?

Hcnonp3oBanue wuHpOpMaNUU IOAPa3yMEBACT pAJ BO3ICHCTBUII, BBIOIHSIEMBIX HMCKYC-
CTBEHHO CO3J[aHHOW aBTOMAaTU3WPOBaHHOW MH(OpMaAIMOHHON cuctemoi. CienoBaTeibHO, aBTOMA-
TU3MPOBaHHAsE WH(POPMAIIMOHHAS CUCTEMa CO3/IaeTCs YEJIOBEKOM MCKYCCTBEHHBIM ITyTeM. B manb-
HEHIIeM YyTOYHHUM 3TO ITOHATHE.

PaccmMoTpuM OCHOBHBIE MTPOIECCHl B HH(OPMAIIMOHHOMN CUCTEME.
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ABTOMaTH3MpOBaHHAs MH()OPMAIMOHHAS CHCTEMa B OOIIEM Cllydae OCYIIECTBIISIET CICIYIO-
e onepanuu (puc. 2.1):

1. c6op, nepBuuHas 0OpabOTKa U OIIEHKA JJOCTOBEPHOCTH WH(POPMAIINY,

2. mpeobOpa3oBanue nHpOpPMAIIHMH, T.€. BO3MOXKHOE Ipeodpa3oBanue nHbopMmanuu (epeKkoaupo-
BaHHE, MEPe3aInch), KOraa Crocod MmpeacTaBiieHUus HHPOPMAIIMU WM €€ HOCHTEIb HE COBMe-
CTHMBI ¢ OJIOKOM €€ UCTIOIb30BaHUS,

3. mepenada MHGOPMALUHU B yHKT XpaHEHUS;
XpaHeHue nHhopMaIuy,

5. BO3MOXHasi BTOpHYHas 00pabOTKa, KOTJa MOJYYCHHYIO MH(OPMALUIO HENb3sl UCIOIb30BATh
HETIOCPECTBEHHO, T.€. KOTJa OHAa B TOM BHJE, B KAKOM €CTh, HE MOXET BBI3BAaTh TpeOyeMoro
YIIPaBJISAIOLIETO BO3JCHCTBUS,

nepenada nHGOPMAIIUH U Bbl1a4ya HH(OpMAIKK moJib30Batelto (mpeacraBieHre HHGopMaIuu);
KOMITbIOTEepHAs Mo iiepikka npuHsaTus perrenuii (IC U MoJeIbHbIC CHCTEMBI);

WCIIONIb30BaHWe WH(GOPMAIUU JIMIIOM, MPUHUMAIOIIUM pelIeHue, NI OCYIISCTBICHHS 3ajad
yIIpaBICHHUS.

Crnemyer oTMETUTh O0COOYIO POJIb MOJIENIeH pa3HOro Kilacca W BHJIa Ha Bcex dTamax. M3Bect-
HbII pycckuil akanemuk A.H. Kpbuios B 1937r. emie B nepro 3apoKACHUS BEIUUCIUTEBHON TEX-
HUKA 1 MHPOPMATHKHU MPEAyNpexaal, <«4TO €CIM B BBIUUCIUTENIbHOE YCTPOWCTBO 3arpy3UTh HMH-
(opMaLMOHHBIM MyCOp, TO Ha BBIXOJI€ BBIYMCIUTENSA MOIY4YUM Takxke mycop». Ilociemyromuit
OIIBIT TMOKA3bIBACT, YTO TOJILKO HCIOJIb30BAHUE JICKBATHBIX MOJICNCH pa3HOro Kiacca (MaTeMaTH-
YECKMX MOJICJICH TEXHOJOTHMUYSCKUX MPOIIECCOB, MOCICH 3HAHUM, MOJICICH JaHHBIX M T.I1.) MOXET
00€ecIeunTh YCIenHoCTh U 3(PPEKTUBHOCTh (PYHKITMOHUPOBAHUS HH(OOPMAITMOHHBIX CUCTEM.

Oco060 oTMeTHM, 4TO Ha BCEX JTamax, yKa3zaHHBIX Ha puc. 2.1,coBpemMeHHbIe HH(OPMAIHOH-
HBIE CUCTEMBI NIPETyCMATPUBAIOT IIUPOKOE UCIIOIB30BAHNE KOMITBIOTEPHON TEXHUKH.

Konkperusupyem noHsTre aBTOMaTU3MPOBAHHON HH(POPMALIMOHHOMN CUCTEMBI.

ABTOMATH3UPOBAHHAS WHGOPMALMOHHAS CUCTEMa — 3TO UCKYCCTBEHHO CO3/IaHHAs 4eso-
BEKOM B3aUMOCBSI3aHHAs1 COBOKYITHOCTh CPEJICTB (B TOM YHUCIIC U KOMIIBIOTEPHBIX), METOJOB U IEp-
COHaJIa, UCTIOIB3YEMBIX [IJISl TIOJIYYCHHS, XpaHEHHUs, 00paOOTKH, MAHUITYJIMPOBAHUS M BBIJIAYU WH-
dbopMaruu B MHTEpecax JOCTHKECHHUS MOCTABICHHOH IIEITH.

WubIMU crioBamMH, MH(OpPMAIMOHHAsI CHCTEMa — 3TO Y€JIOBEKO-KOMIBIOTEpHAsi CUCTEMA JIs
NOJCPKKH TPUHATHS PEIICHUH W MPOU3BOACTBA MH()OPMAIIMOHHBIX MPOAYKTOB, MCIOIB3YIOIIAs
KOMITbIOTEPHYIO MH(MOPMALIMOHHYIO TEXHOJIOTHUIO.

[Ipu Bcem MHOTrO00Opa3uy MHGOPMALMOHHBIX CUCTEM TJIaBHAs UX LeJb, KaK CIEAYEeT U3 PUC.
2.1, onHa: MPeJOCTABUTH A0CTOBEPHYI0 HH(OPMALMIO B ONpefAeIeHHOEe BpeMsl, olpe/e/IeHHO-
MYy JIMILY, B ONIpe/ieJIECHHOM MecCTe U 3a ONpe/ie/IeHHYIO ILIaTy.

OTMeTHM pasiiniuc MCXKAy KOMIIbIOTCPHBIMU U I/IH(bOpMaI_II/IOHHI:IMI/I CUCTEMAaMU.

KoMmrmproTepsl, OCHaIIEHHbIE CIIEHUATN3NPOBAHHBIMH IPOTPAMMHBIMU CPEICTBAMH, SBIISIFOTCS
TEXHUYECKOH 06a30i 1y nH(POpPMAMOHHBIX cucTeM. MHpopMannoHHas cuctemMa BKIIOYAeT U Tep-
COHaJI, B3aUMOJICHCTBYIOIIUN C KOMITBIOTEPAMH.
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B cwiy HCKIIOUMTENBbHOM CIOKHOCTH OOJBIIMHCTBA METATYPTUYECKUX TEXHOJIOTHH,
OCYILIECTBIICHUE YIPABJICHUS UMM AK€ IIPU BBICOKOM YPOBHE KOMIIBIOTEPH3ALMH U MOJEIHAPO-
BaHUS METAJUTYPIrHUECKUX CHCTEM 0e3 ydacTHs 4eJOBEeKa HEBO3MOXKHO. B CBS3M € 3TH OTMETHM
BOKHYIO POJIb YeJOoBeKa (MIPOMBIIIICHHOTO IEepCOHala, JIMIA, NPUHUMAIOIIET0 PEIleHUe) MpH
OKOHYATEJIbHOM IPUHATUY PELICHUS B METAILTypruu. IMEHHO 1103TOMY y4acTHe YEIOBEKa B CO-
BPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEMAX, OCOOCHHO IPU MPUHATHH PEIIEHUH, KaK MbI IIOKaXeM
B JaJbHENIIEM, )KU3HEHHO HE00X0AUMO.

PaznuuaroT dakrorpadguueckue U JOKyMEHTAIbHbIE HH()OPMAITMOHHBIE CUCTEMBI.

B daxrorpadpuyecknx mHGOPMANMOHHBIX CHCTEMAX PErHCTPUPYIOTCS (AKThl — KOH-
KpEeTHbIE 3HAUEHHUs JAaHHBIX 00 00beKTax peasbHOro Mupa. OCHOBHAsl UEsl TaKUX CHUCTEM 3a-
KJIFOYAeTCsl B TOM, YTO BCE CBEACHUS 00 00BEKTaxX OKpY)Karomiero Mupa (Ha3BaHHs MPEAMETOB,
SIBJICHU#, ()aMUJINK JIFOJICH, YuCIia, AaThl U JIp.) COOOIIAIOTCS KOMITBIOTEPY B KAKOM-TO 3apaHee
o0ycioBieHHOM ¢opmare (Hampumep nata — B Bujae komoOunarwu JJJI.MM.ITTT). Uadopma-
1us, ¢ KOoTopoi pabotaer ¢akrorpaduueckas NC, uMeeT 4eTKyI0 CTPYKTYPY, MO3BOJISIONIYIO
KOMITBIOTEPY OTJIMYATh OJHO JaHHOe OT npyroro (Hampumep, ®UO ot momkHOocTH). CTPYKTY-
pUpoBaHHOCTH MHpOpMaIU B (hakTorpadudeckux HHOOPMAITMOHHBIX CUCTEMAaX MO3BOJISIET UM
OJIHO3HAYHO OTBEYATh Ha 3aIPOCHI TOJb30BaTeNsl Tuma: «Kakoii 00beM MPOTYKIIUU OMPEIEICH-
HOT'O THUIIA MIPOU3BEICH Ha MPEINPUITHH 3a MOCIEIHIO padouyio cMeHy?», daKkoBO TemIoBoe
COCTOSTHUE JIOMEHHOU TeYH, OIICHUBAEMOE 110 TEM HJIM MHBIM ITapaMeTpam?».

JlokyMeHTa/lbHble HHGOPMANMOHHbIE CHCTeMbl O0CITYKMBAlOT MPUHLUUINAIBHO MHON
KJIacC 3aJa4, KOTOPbIE HE MPEAINOIaraloT OJHO3HAYHOIO OTBETA HA MOCTaBIEHHBIN Bolipoc. OHU
OIIEPHPYIOT HECTPYKTYPUPOBAHHBIMHU TEKCTOBBIMH JTOKYMEHTaMH (CTAaTbU, KHUTH, TEKCTHI 3aKO-
HOB U T.J1.) U CHA0XKEHBI TEM I HHBIM ()OPMAIM30BaHHBIM armapaToM mnoucka. Llemns Takoit cu-
CTEMBI, KaK IIPaBWJIO, — BBIIATh B OTBET HA 3aIPOC II0JIb30BATENS CIIUCOK JOKYMEHTOB, B KAKOW-
TO Mepe YAOBJIECTBOPSIONINX CPOPMYIMPOBAHHBIM B 3arpoce yciaoBusM. Hampumep, BbIIATh
CIHMCOK BCEX CTaTel, B KOTOPBIX BCTPEYAETCS CJIOBO TEIIIO0OMEH».

3ameTnM, uto ¢akrtorpapudeckue MIC moryt paboTaTth M ¢ HECTPYKTYPUPOBAHHBIMU OJI0-
kamu MH(opMaimu (Tekctamu, rpaukoi, 3ByKOM, BHEO0), KOTOPBIE CHA0XKEHBI CTPYKTYPHUPO-
BaHHBIMH onucarensaMu. [Ipume, C cBOWCTB METANIOB MOXKET COAEPIKATh CIEAYIOIINE JaHHBIE:
Ha3BaHHE, XUMUUYECKUIl COCTaB, XapaKTEPUCTHKH (TBEPAOCTh, KPACHOJIOMKOCTD U JIp.), OIIMCAHUE
TEXHOJOTUYECKOTO PEKUMa €ro MOIyueHHs (CKOPOCTh OXJIaXKICHHSI, TEMIIEPATYPhl BBIACPIKKU U

ap.)

JlesTenbHOCTh JTIF0O0TO MPOMBIIIIICHHOTO MPEATPUSATHS, B TOM YUCIIE U METaJUTypru4ecKo-
ro, MOKHO YCJIIOBHO Pa3JIeMTh Ha JIBE YaCTH. MEpBas — 3TO HEMOCPEJACTBEHHO POU3BOICTBEH-
HBII Mpoliecc, BTopasi — PUHAHCOBO-IKOHOMHYECKAS JIEATEIBHOCTh peanpusTus. TpeOoBaHus K
WH(pOPMAITMOHHBIM CHUCTEMaM 10 (PMHAHCOBO-PKOHOMHUYECKOHN JEATEIHPHOCTH HE UMEIOT, MOXKa-
Tyd, 0co00M crerupUKU ISl Pa3IMYHBIX 00JIaCTel, HO MPOU3BOICTBEHHAS IEATEIHHOCTh KPYII-
HOTO METALTyPrUYECKOTO MPOU3BOACTBA, BKIIOYAIONIETO0 MHOKECTBO TEXHOJIOTHYECKUX ITHUKIIOB
U TIOTPEOJIAIONIETO pa3Hoe ChIpbe (KaK MCXOIHOE, TaK U MPOMEXYTOYHOE), BCETIa CTABUT 33134y
KOHTPOJISI TEXHOJIOTHYECKHUX IIETIOYEK Ha BCEeX ATanax. B meTamnypruu cO0u B TEXHOJIOTUYECKOM
[IUKJIE MOTYT UMETh KaK TsKellbie (PMHAHCOBBIC MMOCIEICTBHUS, TaK U MPUBOIUTH K KPYITHBIM aBa-
pusm. [Toatomy ocoberHocThio MIC B MeTamypruu SIBISIETCS OOCITYKUBAaHHE MPOU3BOJICTBEH-
HOM JesATEeIbHOCTH Ha BCEX TEXHOJOTMYECKUX LUKiIax. COOTBETCTBEHHO KOHTPOJIb JIOJKEH
OCYIIECTBISITECS B PeaTbHOM BPEMEHHU M HETPEPBIBHO, YTO BBIABUTAET TPEOOBaHUS K MPOU3BO-
TUTENBHOCTH WH(GOPMAIMOHHBIX CHCTEM, TapaHTHH KadecTBa YCIAyr W MX HaleXHOCTU. Brpo-
4eM, HaJeKHOCTh M 3aIIUIIEHHOCTh CHCTEM HE B MEHBIIICH CTETICHH TPEeOYIOTCS U i1 (PUHAHCO-
BO-9KOHOMHYECKOHU JIEATEIBHOCTH, TaK KaK 00beM BXOISIINX U UCXOIANNX (PUHAHCOBBIX MOTO-
KOB, a TAaK)K€ MUPKYITUPYIOMNUX BHYTPH MPEIIPHUATHS BECbMa BEIIHK.

JIroboe Oonee-MeHEE cepbe3HOe MPEANPUATHE METAIUTYPTUYECKON OTPaCiid HEPEAKO Mpe/-
CTaBJISIET COOOM KOHTIIOMEpPAT HECKOJIbKHX, B M3BECTHON CTETICHU HE3aBUCUMBIX JIPYT OT JAPYTa,
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HO CBSI3aHHBIX MPOU3BOJCTB. B 3aBUCHMMOCTH OT pa3MepoB MPEANPUSATHS U 00JACTH METaJlTyp-
TMH, B KOTOPOH OHO CHELMAIU3UPYETCS, KOJIMYECTBO 3TUX IIPOU3BOICTB MOKET BapbUPOBATHCH.
OTtHocuTeIbHAsE aBTOHOMHOCTB BCEX MPOU3BOJCTB TEM HE MEHEE MOPa3yMEBAET UX CIAKECHHYIO
paboTy U CONPSKEHHOCTh TEXHOJOIMUYECKUX IMKIJIOB. B CBsI3M ¢ 3TUM HE0OXOAMMO CO3/1aHue
psia HE3aBUCUMBIX APYT OT Apyra MHPOPMALMOHHBIX CUCTEM M O00ecliedeHne UX UHTErpaioH-
HOT'O B3aUMOJEHUCTBUSA APYT C IPYTOM.

I'maBHast 1iens HHGOPMALMOHHBIX CUCTEM B METAJUIYPIHU — 3TO CO3/1aHuE dPPEKTUBHON U
HaJeKHOW MH(POPMAIIMOHHOW CTPYKTYpPHI aHajdu3a CKBO3HOW TEXHOJIOTHH, IMPHUTOJHOW K MpO-
MBIIUIEHHOMY MCIOJIb30BaHUI0. [10/1 CKBO3HOW TEXHOJIOTUEN B YEPHOM METAILUTYPTHM JJIs MIPE-
OPUSATUIA C MOJIHBIM METAJTypPrUuyecKUM IUKIOM OOBIYHO MOHMUMAIOT KOMILJIEKC TEXHOJIOTHYe-
CKHX OIlepalluii B CUCTeME MOATrOTOBKA Py K IUIaBKe — JOMEHHBIA Nepeien — cTalb — METaJlIo-
pokaT. B MUPOBOW MpPAaKTUKE NPUHITO pacCMaTpPUBATh KOMILJIEKCHBIE CHCTEMBI aBTOMATH3aLlUN
OPEINPUATHIA B BUIEC S-ypoBHEBOH mupaMuibl. CTPYKTYypy HHPOPMAIIMOHHOW CUCTEMBI KPYITHO-
IO MPOMBIIIJICHHOTO MPEINPUATHS O0BIYHO MPEACTABISIOT B BUIE MUPaMuibl (puc. 2.2).

Hctopuuecku mnporecc nHGOPMATU3ALUU NPOHUKAT HAa MPOU3BOJACTBO C JIBYX CTOPOH —
«CBEPXY» U «CHU3Y».

«Cepxy» (camblii BEpXHHH, MATHIH YpOBEHB), B oducax co3mgarorcss HHPOPMAIMOHHBIC
CTPYKTYpBbI, OTBEHAIOLIME 3a pabOTy NPEANPUATHH B LIEIOM. DTO aBTOMATU3aLUs OyXIrajaTepcKo-
ro ydera, ynpasieHHs (pUHAHCAMH U MaTepHATbHO-TEXHUYECKUM CHaOXEHHEM, OpraHu3aIuei
JOKYMEHTOO00pOTa, aHAJIM30M M NPOrHO3UPOBAHUEM U Ap. DTOT YPOBEHb HA3bIBACTCS NJIAHM-
poBanuem pecypcos npexnpustust (MRP, Manufacturing Resource Planning)uiau ynpas-
Jenue pecypcamu npexnpustuii (ERP, Enterprise Resource Planning).

Camplif HUKHUH, TIEPBBI YPOBEHb MPEACTABIAET cO00W HAOOP NATUYMKOB, UCIIOJHUTEIb-
HBIX MEXaHU3MOB M JIPYTUX YCTPOMCTB, NpeIHAa3HAYEHHBIX U1 cOOpa MepBUYHON MH(pOpMannu
U pealn3allid YNpaBISIOUIMX BO3AeHCTBUI. DTOT ypoBeHb HaszbiBactcs /O (Input/Output,
BBO/I/BBIBO]I).

Crenyromuii, BTOpOil YpOBEHb INpeIHAa3HAYCH Ui HEMOCPEeACTBEHHOT0 YNPAaBJIEHHS
NMPOU3BOJACTBEHHBIM TPOIECCOM C MOMONILI) PA3IUYHBI YCTPOICTB CBSI3H € 00BEKTOM
(YCO), nporpammupyembix Jiorndeckux konHtposuiepoB (IIJIK, PLC — Programmable
Logic Controller) nim (1) mpoMbinuieHHbIX (MHAYCTPpHAIBHBIX) KomnbloTepos (PC, ITK).
Jt0 ypoBenb (Control Level — mpocToe ynpaBienne), Ha KOTOPOM 3aMBIKAIOTCS CaMbIE <KO-
POTKHE» KOHTYPBI YIIPABICHUS MPOU3BOICTBOM.

Tperuii ypoBenp HasbiBacTcss SCADA (Supervisory Control and Data Acquisition —
OYKBaJIbLHO cOOp JaHHBIX M AHcHeT4Yepckoe ynpasienne). Ha yposue (SCADA Level) ocy-
LIECTBJISIETCS JUCIEeTYePH3aANMsA CHCTEM cO0Opa JAHHBIX M ONEepPaTHBHOE yNpaBjeHHe Tex-
HOJIOTHYECKHM MPOIECCOM, MPUHIUMAIOTCS TAKTHIECKHE PEIICHUs, TIPEXK/IE BCErO HAIpaBIICH-
HBIC HA JOCTUXCHUC CTa6I/IJIBHOCTI/I rmpormecca.

OueBuHO, UTO TIEpBUYHAS HH(POPMAIIUS C TPETHETO YPOBHS JIOJDKHA “TOOMpAThCs” O TIisi-
TOT0, BEPXHETO YPOBHS, YPOBHS NPUHATHSA CTPATErMUECKUX pelieHui. OUeBUAHO TaKXkKe, YTO
MOTOK CHIPBIX JaHHBIX, 0€3 HajyIekalield 0O0pabOTKH, MOCITYKHUT CKOpee <«HGOPMAIMOHHBIM
mryMmoM>» it MCHCIPKCPOB U DKOHOMUCTOB. H€O6XO,Z[I/IMBIM CBA3YIOIIUM 3BCHOM BBICTYIIAIOT HO-
BBII KJIACC CPEJCTB ympasicHus npousBoactsom — MES (Manufacturing Execution Systems —
WM CHCTEMbI UCTIOJTHEHHS MTPOU3BOJACTBA). DTOT YPOBECHD BBITIOJIHSICT YIIOPSIOYCHHYIO 00pa-
00TKy WH(pOpMAIK O XOJ€ NPOHM3BOJCTBA NMPOIYKIHWU B PA3IUYHBIX Ie€XaX, 00eCreunBacT
yIpaBJIeHUE KayeCTBOM, a TAKXKE SBISETCS MCTOYHMKOM HEOOXOOMMON MH(OpPMALUU B pealb-
HOM BPEMEHH ISl CAMOT'O BEPXHETO YPOBHS YIIPABJICHUSI.

3aMeTHM, YTO Ha KaXJOM U3 YKa3aHHBIX YPOBHEW NMPOMBIIUIEHHONW HH(OPMAIIMOHHOHN CH-
CTEMBI, KaK MBI [TOKQXXEM B JaJbHEHUIIEM, B MUPOBOM IIPAKTHKE OYEHb IIUPOKO MCIIONb3YETCs
KOMITBIOTEPHAsI TEXHUKA M Pa3IMYHOE MPOrpaMMHOE 0OecIieueHue.
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MnaHupoBaHue pecypcoB npeanpuatms (byx-
rantepusi, CHabXxeHne, MapkeTuHr 1 Aap.).
YnpaBneHue pecypcamu Nnpeanpusitus

Manufacturing Resource Planning
Enterprise Resource Planning

Manufacturing Execution

Systems
Y ==
ACYN

Cuctema ncnonHeHus nponssoacTea
(ynpaBrneHue TexHonorven)

ACY TN
< _~=

Supervisory Control and
Data Acquisition

C6op gaHHbIX 1 Henocpea-
CTBEHHOE yrnpaBfieHne, OCHO-
BaHHble Ha UCMNOMb30BaHUN
AaTUYMKOB, PErYNATOPOB, UC-
NOMNHUTENbHbIX MEXaHU3MOB

IuncneTtyepckas cuctema coopa u
ynpasneHus (cuctema onepaTms-
HOro ynpaBneHunst TeEXHonornye-

CKMUM NpOLLeccom)

Control Level Control

BBeoga-BbiBOA, MHOP-
Maumm (GaTymnkn, uc-
NONHUTENbHbIE Mexa-
HU3MbI, perynmpyto-
LLine opraHbl)

Input / Output
Level

Input / Output

TexHonorn4yeckmm oobLeKT

Puc. 2.2.Yposru asmomamu3upo8anro uHhopmMayuoHHoU cucmembl
NPOMBIULIIEHHO20 NPEeONPUAMUS

2.2. lMoHssmue uHghopmMayuoHHOU mexHos1I02uU

NudopmarmonHas cucrema mo CBOEMY COCTaBy HAIIOMHUHAET MPEANPHUITHE TT0 TIepepadoT-
K€ JaHHBIX U MPOU3BOACTBY HH(popmaruu. Kak u B 10060M MpOU3BOICTBEHHOM Ipoliecce, B UH-
(GbOopMaIMOHHONW CHCTEME MPHUCYTCTBYET TEXHOJIOTHS MPeoOpa3oBaHUsl NAaHHBIX B JIPYTyIO0 WH-
dopmanuto (puc. 2.3.

[Ton mHdopMaIMOHHOW TeXHOJOTHEeH OyneM MOHWMATh CHCTEMY METOJIOB M CIIOCOOOB

cOopa, HaKOIUJICHUs, XPAaHEHUs, TIOUCKA, 00pabOTKU U mepenayn WH(OpMAIMM HAa OCHOBE IpH-
MEHEHHSI CPE/ICTB BHIYMCIUTEIBHON TEXHHUKH.

Henb naOpMaAIIMOHHON TEXHOJIOTHH — MIPOU3BOJICTBO HH(GOPMAIIMHU [T €€ aHaJIN3a YeJIo-
BEKOM U IPUHATHS HA €T0 OCHOBE PEILEHHs 110 BBIIIOJHEHNIO KaKOTro-In00 NeiCcTBHUS.
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MarepuanbHbie
pecypehl Texuonorus Hpoxyxr
MaTepHalbHOTO0 (——
IPOU3BOJICTBA
WudopmanoHHbIi
Hannble NupopmarmonHas | MpPoOIyKT
> TEXHOJIOT U >

Puc. 2.3. Ungpopmayuonnas mexnono2usi Kak ananioe mexHoio2uu nepe-
PAboOmKu MamepuaIbHblX pecypcos

[enb TeXHONOTUU MATEPUATBLHOTO MPOU3BOJCTBA — BBIYCK MPOIYKLHHU, YAOBIETBOPSIO-
el TOTPEeOHOCTH YeJIOBEKa U CUCTEMBI.

NudopmanronHbie TEXHOJIOTHH, B YACTHOCTH, MOTYT OTJIMYATBCS N0 Muny oopabamuléa-
emoul ungopmayuu (puc. 2.4), Ho MOryT OOBEIMHATHCS B MHTETPUPOBAHHBIC TEXHOJIOTHH.

Bunsl 06pabarsiBae- Jlanubie Texcrt I'paduxa 3HaHus OOBEKTHI
MO HHPOpMAITII pealbHOro
Mupa
v v v v v
CYB/, Tekcro- I'paduue- DKkcnepr- CpenctBa
ANTOPUTMHU- BEIC TIPO- CKHE TIPO- HBIE CH- MYJIBTH-
YECKHE S3bI- LIECCOPHI U IIECCOPBI CTEMBI Meana
Buner uadopmarnmon- KM, TabInn4- TUIep-
HBIX TEXHOJIOTUH HBIC TIpoLec- TCKCT
COpBHI, MaTe-
MaTHYCCKUEC
MAKEThI
\ 4 A 4 A 4 A 4 v
WuTerpupoBaHHble TaKeTH — 00BETHHEHNE PA3THYHBIX TEXHOJIOTHHA

Puc. 2.4.Knaccugpurayus unghopmayuouHvlx mexHoiocull
8 3a8ucumocmu om muna oopabamoléaemou uHpopmayuu

Brinenenne, npeanokKeHHOE Ha 3TOM PUCYHKE, B M3BECTHOH MEpe YCIOBHO, MOCKOJBKY
OOJIBIIMHCTBO 3THX HMH(OPMAIIMOHHBIX CHCTEM, KaK Mbl YBUAMM B JaJIbHEHIIEM, MO3BOJISIET
MOJICPKUBATh U Apyrue BUibl nHGopManuu. Tak, TaOJIMUHBIE MPOIECCOPHI MOTYT 00pabaThI-
BaTh HE TOJBKO HU(POBYIO, HO M TEKCTOBYIO MH(POPMALINIO, a TaKKe 001aJal0T BCTPOSHHBIM arl-
napaTtoM reaepanuu rpapukoB. OIHAKO Kax/asi U3 3TUX TEXHOJIOTHI Bce-Taku B OObIIEH Mepe
aKIEHTUPOBaHA Ha 00pabOTKY MH(OPMAIIMH OTIPE/ICTIEHHOTO BU/IA.

OTMETHM OCHOBHBIC OTJIMYUTEIbHBIC YEPThl COBPEMEHHOW (Y4acTo ee Ha3bIBalOT HOBOW)
UH(POPMALIMOHHON TEXHOJIOTHH.
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b I[py)KeCTBGHHOCTB MO0 OTHOHICHUIO K MOJB30BATCIIAM NPOIrpaAMMHOI0 U allliapaTHOT'O UHTCP-
deiica KOMIbIOTEPA C Pa3BETBICHHOW CHCTEMOI MEHIO M IMOJCKa30K (ITOJIh30BATEIb MOKET
paboTarh HEe B peKUME NMPOrPaMMHUPOBAHNUS, a B PEKUME MAaHUIYJIMPOBAHUS TaHHBIMHU, MO-
KET BHJICTh U JICHCTBOBATH, @ HE 3HATH U TIOMHHTH).

* VHTepakTUBHBIA (IMATOTOBBII) PEKHUM PEUICHUS 33134 C UIMPOKUMH BO3MOKHOCTSIMHU IS
II0JIB30BATENI ONIEPATUBHO BIIUATH HA XOJ PELICHUS.

*  Bo03MOXHOCTbh KOJUIEKTUBHOTO pEIlIeHHUsl 3aja4 Ha OCHOBE MH(OPMAIIMOHHBIX CETeH U CH-
CTeM TEJIEKOMMYHUKAIHM, 00ecredrBaonINX BCEM MOJb30BaTENSIM ONMEPATUBHBIN JTOCTYI K
THOO0BIM TEXHUYECKUM, TIPOTPAMMHBIM U HH(GOPMAITMOHHBIM PEeCypcaM CHCTEMBI.

e be30ymaxkHasi TEXHOJIOTHS, IPU KOTOPOl OCHOBHBIM HOCHUTENIEM HMH(OpMAaLUU SBISETCS HE
OyMa)XHBIii, a JIEKTPOHHBIA TOKYMEHT, (DOPMHUPYEMBbIii HA MAITUHHOM HOcHTene (B MaMsATH
KOMITbIOTEPA) M TOBOAMMBIH JI0 TIOJIB30BATENISI Yepe3 IKPAH JUCILICS.

* CkBo3Has uH(pOpMAIMOHHAS TOAJIEPKKA BCEX ITANOB MpeoOpa3oBaHuss UHPOPMAIMH C TI0-
MOIIIBI0 YHU(DHUIIMPOBAHHBIX (COrIacOBaHHBIX) (opM mpenctasieHus uHGopmanuu. TexHO-
JIOTMYECKUI Tpoliecc npeodpazoBaHus MHPOPMALUU B OOIIEM CIydae MOXKET BKIIOYATh B
cebs Takue mporeaypsl (ctaann), Kak MmojydeHue, cOop U perucrpanus nHdopMaru, nepe-
Jaya, XpaHeHue, o0paboTKa, mpeacTaBlieHne OTpadOTaHHOW (pe3ynbTHpYyromiei) nHdopma-
IIUH, TIPUHSATHE PEIICHHS TSI BRIPAOOTKH YIIPABIISIOIINX BO3CHCTBUH.

PaccmoTpuMm Ha3HaueHue U JalUM KPaTKyl0 XapaKTePUCTHKY CIEIYIOIIMM OCHOBHBIM TH-
MOBBIM WH()OPMAIIMOHHBIM TEXHOJIOTHSIM:

1. C6op n 06paboTKa MEPBUYHON TEXHOJOTHUECKOU HHPOpMAITUN
CereBble TEXHOJOTUY TIEpEAauH JTaHHBIX.

XpaHeHue JaHHbIX.

O6paboTka TekcToBOI MH(DOPMAITHIH.

['padraeckue makeTsl.

O6paboTtka nHpopMaIy TaOIMYHOTO THIIA.

MareMaTnyeckue MmakeTsl.

MogenbHble CUCTEMBI IOAEPIKKU IPUHATUS PEILICHU.

© 0 N o g bk WD

OKCNEPTHBIE CUCTEMBI.

2.3. UT c6opa u o6pabomku nepeuvdHoll mexHosi02u4yeckol uHghopmayuu

AHanu3 3a1ay, peuiaeMblXx Ha HUKHEM YpPOBHE MUPAMUIBI MH(POPMAIMOHHON CHUCTEMBI
(ypoenb Control, cm. pue. 2.2) nokasbiBaeT, uTo 37€Ch MMEETCS ONpPEICICHHAs B3aMMOCBSI3b
3aja4, pelraeMbiXx UHPOPMAIIMOHHBIMH CUCTEMaMH, C 33/ladaMU aBTOMAaTHU3UPOBAHHBIX CHCTEM
ympasieHusi (ACY). OcoOeHHOCThIO CO3AaHUsI MH()OPMALMOHHON CHCTEMBI MPOMBIIUICHHOTO
HOPEINpUATHS ABISETCS HEOOXOAMMOCTh TECHOM HMHTETpallid aBTOMATHU3HPOBAHHBIX CHCTEM
yrpasieHus: TexHonorndeckumu mporeccamu (ACYII) u aBTroMaTH3MpPOBAaHHBIMU CHUCTEMaMHU
ynpasienus npeanpustaeM (ACYTII).B cBs3u ¢ 3TUM KOHKPETH3UPYEM 3TH TOHATHS.

B coorBercTBUM ¢ TrOCYIapCTBEHHBIM CTaHJIAPTOM ABTOMATH3UPOBAHHAS CHCTEMa
(ACY) — 3TO 4YeloBeKO-MalllMHHAS CHCTeMa, O0OECTICUMBAIONIas aBTOMAaTU3UPOBAHHBIA cOOp U
00paboTKy mHpOpMaLKK, HEOOXOAUMOMN A ONTUMHU3ALUK YIIPABICHHUS B pa3IMYHBIX cdepax
yenoBedeckor aesrenbHocTH. O0baHO cpeant ACY BBIIEISIOT aBTOMATH3UPOBAHHBIC CHCTEMBI
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ympagienus: npou3BoiactBoM (ACYII) u aBroMaTH3MpPOBAaHHBIE CHCTEMBI YIIPABICHUS TEXHOJIO-
rugeckumu mporeccamu (ACY TII).

ACYIl npennazHadeHa JUisi OCHOBHBIX 3a/Jad  YIpPaBJIEHUS IPOU3BOJCTBEHHO-
XO3SHCTBEHHOHN IEATEIBHOCTBIO MPEANPHUATHS B 1€70M M (MJIH) €ro CaMOCTOSITEIbHBIX YacTei
Ha OCHOBE IPUMEHEHHUS SKOHOMMKO-MAaTEMaTHMUECKUX METOJOB M CPEACTB BBIYMCIUTEIBHON

texuuku (yposuu 4, MES,u 5, MPR, ERRia puc. 2.2).

ACY TII npenHa3Ha4yeHbl 4151 BBIPAOOTKU M pealn3aluy YIPaBJsIOMINX BO3ACHCTBUIN Ha
TEXHOJIOTUYECKUN OOBEKT YNpPaBJIEHUS B COOTBETCTBUM C HPUHATBIM KPUTEPUEM YIPABICHMUS
(ypoBau 1, 2, 3).

B nau6onee obmem ciayuae ACY TII npencraBisieT co00il 3aMKHYTYIO CUCTEMY, obecrie-
YUBAIOIIYI0O aBTOMATH3UPOBAHHBIN cOOp M 00paboTKy MH(pOpPMALUU, HEOOXOAUMOW JJIsl ONTHU-
MU3ALUN YIPABICHUS TEXHOJIOTMYECKUM OOBEKTOM B COOTBETCTBUHU C MPHUHATHIM KPUTEPUEM, U
peaTM3aIio YIPABISIONINX BO3ACHCTBHI Ha TEXHOJIOTHUECKUN OOBEKT.

Wneonorust mocTpoeHUs: CUCTEM YIIPaBJICHUS NMPEANPUATHIMU B HACTOSIIEE BPEMSI OCHO-
BaHa Ha MPUHIUTIAX:

e Huterpamuu Bcex cucteM ymnpaniieHus, U B nepyto ouepenb ACYII u ACY TII, B equnyto
CHCTEMY.

*  CTpyKTypUpOBaHHON U MOJYJIbHOM OpraHU3allii BXOSAIIUX B €€ COCTaB KOMIIOHEHTOB.

Oynknun ACY TII nmogpazaensitorcs Ha HHGOPMAIIMOHHBIC, YITPABJISIONINE U BCIIOMOTa-
TCJIBbHBIC.

Nudopmanuonnsie pyakuuu ACY TII — 310 QyHKIIMU cUCTEMBI, COAEP)KaHUEM KOTO-
pBIX sBIsieTcs cOop, 00paboTKa M MpeacTaBIeHHe HHPOPMALIUH Ul TTOCIIeAyIoIeld 00paboTKu.
K undopmarmonasiv pyakmmsim ACY TII oTHOCAT 1EHTpaTM30BaHHbBIN KOHTPOJIb M U3MEPECHUE
TEXHOJIOTUYECKUX MapaMeTpOB, BBIUUCIEHUE MapaMeTpoB Ipolecca, (JOpMUPOBAHHUE U BbIAAYA
TEKyIIUX M OOOOIIAIOUIMX TEXHOJOTMYECKUX M HSKOHOMHYECKUX IIOKa3aTeled OnepaTUBHOMY
nepconany ACY TII, moaroToBky u nepenavdy MH(GOpMaIK B CMEKHbBIE CUCTEMBI yIIPaBJICHUS.

K ynpasasiiomium pyukuusim ACY TII otHocsaT perynupoBanue (CTaOMIM3AIIMIO) OT-
ACJIBbHBIX TCXHOJIOTHYCCKUX NICPEMCHHBIX, JIOTUYCCKOC YIPABJICHUC OIICpallUsAMU WJIKA allllapara-
MU, NPOTrPaMMHOE JIOTUYECKOE YIpaBieHHE O0OpyIOBaHUEM, ONTHUMAJIbHOE YIpPaBICHHE yCTa-
HOBUBIIMMHUCA WU NICPCXOAHBIMU PCXKUMaAMU HUIIN OTACIBHBIMH CTaUAMU IPOLCCCa, aaallTUB-
HOE yIpaBiieHHue 0ObEKTOB B LIEJIOM U JP.

BcenomorarelibHbIe (PYHKIMHM COCTOSAT B 00ECIIEUEHUH KOHTPOJS 32 COCTOSIHUEM (DyHK-
[IUOHUPOBAHMSI TEXHUYECKUX U IPOTPAMMHBIX CPE/ICTB CUCTEMBI.

Kak mpaBuiio, Tonpk0 HHPOPMAIIMOHHBIE U BCIIOMOTATENbHBIE (DYHKIIUU U SBISIOTCS 00-
JaCThIO HHTEPECOB MH(OPMAIMOHHBIX CUCTEM, B TO BpeMs Kak yrpaBiistomue GyHKIIUNA HE pac-
CMaTPUBAIOTCS B MHPOPMAIIMOHHBIX CHCTEMaX, a SBISIOTCS MPEPOraTUBON TEOPUU YITPABIICHUS,
KHOEPHETHUKH U T.I.

B 3apy0OexxHoii npaktuke TumoBas apxurektypa ACY TII, kak ObLIO y:Ke OTMEUEHO (CM.
puc. 2.2, BKIIOYaeT B ceOs CIICAYIONINE YPOBHU:

e ypoBeHb INput/Output,t.c. HEMOCPEACTBEHHOTO B3aUMOJICHCTBHS ¢ TEXHOJOTHYECKUM 00b-
CKTOM, Ha KOTOPOM OCYLICCTBIIACTCA C60p JaHHBIX OT JAaTYUKOB U BOB,Z[GI\/'ICTBI/IC Ha TEXHOJIO-
THYECKUX MPOIIECC C MTOMOIIBIO UCIOTHUTEIBHBIX MEXaHH3MOB U PETYIUPYIONIUX OPTraHoOB,

* ypoBeHb CONtrol,Ha KOTOPOM OCYIIECTBISICTCS HEMOCPEACTBEHHOE YIIPABICHHE TEXHOJIOTH-
YeCKMMHM IapaMerpamMu. Ha 3TOM ypoBHE 4acTO MCIONB3YIOTCS IIPOrpaMMUPYEMBbIE JIOrHYe-
ckue koutpouiepsl — [IJIK (PLC — Programmable Logic ControlleksprkpeiToii apxurek-
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TYpO# WK CBOOOIHO MPOTPpaMMHUpPyEMbIe KOHTPOJUIEPHI PA3IMUHBIX OTEYECTBEHHBIX U 3apy-
OCXHBIX QUPM,

*  YpOBEHb aBTOMATU3MPOBAHHOTO pabOYEro MecTa OrepaTropa, BKIOYAIOUINN AUCTIETYEPCKYIO
cucreMy cbopa u ympasieHus: Texnomorudeckum mporeccom (SCADA-cucrema). 910 Bepx-
HUIl ypoBeHb yrpasneHus B cucreMe ACYTII, Ha koTopoM coOupaeTcst HeoOXoaumasi HH-
dbopMarusi OT MHOTHX HUCTOYHUKOB HHU3IIETO YPOBHS U KOTOPBIN BKJIIOYAET KOHTYPHI yIIpaB-
JIEHUS U IPUHATHS PELIECHUS HE TOJIBKO HA OCHOBE BBIYMCIIUTENBHBIX CPEJICTB, HO U YEIIOBE-
ka (omeparopa). Ha sToMm e ypoBHE MpeaycMaTpHBaeTCs pPEIICHHE 3a7ad ONTHMHU3AINH,
IIPOrHO3MPOBAHUS TEXHOJIOIMUYECKOT 0 Mpoliecca. 314eCh IPelyCMaTpUBAETCsl UCIIOJIb30BAHHE
MOIIIHBIX BBIYHUCIUTENBHBIX PECYPCOB B AKCIIEPTHHIX U MOJICTUPYIOIINX CUCTEMAX PEeaIbHOTO
BPEMEHH.

3ametuMm, ogHako, 4To B Poccuu, yaie Bcero, mepBbie 4eThipe YpoBHS OTHOCIAT K ACY
TII, a natenii ypoBens k ACVII.

Hcropuuecku CIIOKUIOCH TaK, 4TO camblii BepxHU ypoBeHb MRP u HuXHUE TpH pa3Bu-
BAJIMCh HE3aBUCUMO JPYT OT JpYra, u, CIeJ0BaTEeNbHO, MEXIy cO00i HMKAaK HE CTBHIKOBAJHUCH,
T.e. (DaKTHYECKH OTCYTCTBOBAJI JOCTATOYHO MHTEIUIEKTYalbHBIN HHTEp(ENc, KOTOPhIA Obl WX
00BeIMHSIL. DTO CTAJIO TOPMO3SIIUM (PAaKTOPOM Ha COBPEMEHHOM 3Tare pa3BUTHUS MTPOMBIIICH-
HOCTH, Koraa s 3¢ (eKTUBHON pabOThI MPOU3BOICTBEHHOTO MPEINPUATHS U JUIS IPUHSITHS HA
BEPXHEM YpPOBHE KaK CTPATETUYECKHX, TaK U TAKTUYECKUX PEIICHUHN TpeOYyeTCs ero KOMILIEKC-
Hasg aBTOMAaTHU3alus.

OBoJIIOLIUS CTPYKTYpPbI YIPABICHHUS TEXHOJIOTMYECKUMHU MPOLIECCaMH OT TPaJULMOHHBIX
ACY TII x cTpyKTypUpOBaHHBIM IOKa3aHa Ha pUC. 2.5, KOTOPBIN HATMIATHO MOKA3bIBAET HEMO0-
CTaTKU TPAAUIMOHHOT0 BapuaHTa nocrpoenust ACY TII:

* MHOXXECTBO alIapaTHO-IPOrPAMMHBIX CPEJICTB COTJIacoBaHus (MHTEP(EHCOB), CIIOKHOCTD
3allyTaHHOCTh CBSI3€i MeXy 00bEKTaMH;

*  HECOBMECTHUMOCTH (DOPMATOB JAHHBIX M CTPYKTYPHI COOOIICHUH;

* Kak pe3yjibTaT — CJIOKHOCTh BHECEHUSI M3MEHEHUI1, UYTO MOXET BBI3BATh MEepepadbOTKy OOJIb-
I0TO 0OBbeMa MPOrpamm.

Boiee MEpCHEKTUBHBIM SBJISCTCS COBPEMEHHBIH, CTPYKTYPHPOBAHHBIN (CHCTEMHBIN)
MOJIX0JT 001a/1aeT CIEAYIOMUMU 0OCOOCHHOCTSIMHU:

* HOpMaJM3aIuel JaHHBIX, T.€. IPUBEACHUE K ONPEACICHHOMY JUaNa3oHy BXOJIHBIX CUTHAJIOB
JAHHBIX,

* cra”aaptusanus GopMaToB MpeacTaBIeHUs HH(POpMaIIH;
* TrUOKMMH CpeACTBaMH MHTETpaluy npuioxenui, skioyast ACYIL.

Taxoit MOYyNIBHBIN CUCTEeMAaTU3UPOBaHHBIN Toaxoa kK noctpoeHuto ACY TII obecnieunBa-
€T BO3MOXXHOCTh 3()(PEKTUBHONW MOJCPHU3AIMU CHCTEMBI, 00JieryaeT BHECEHHE B HEe M3MCHE-
HUW, YTO B COBOKYIHOCTH TapaHTUPYET 3alIUTy paHee BIIOKEHHBIX MHBECTUIMNA U YMEHBIIAET
CTOMMOCTHh HH(OPMAIIMOHHON CUCTEMBI B IICJIOM.

CylecTBYIOT OT/ACIbHBIN MPO0JIEMBI.

1. [IpoGaema 1 poBoi 00pabOTKHU TaHHBIX.

Ha camoM HM)KHEM ypOBHE Ha BXOJ YNPABJISIOLIETO BBIYMCIUTEIBHOIO KOMILIEKCA OT
JIATYUKOB (TepMoIap, HHIYKTUBHBIX JATYUKOB, CYCTYMKOB MPOAYKIIMU H JIP.) MOCTYMACT U3Me-
putenbHast HHGOPMAaLKs O TEKYIIMX 3HAUCHHX MapaMeTpoB, XapaKTePU3YIOLINX XOJ TEXHOJO-
TMYECKOTO IMpoliecca (COCTOSIHUE U MapaMeTphbl 3ar0TOBOK, KA4eCTBO 00pabOTaHHBIX JETaleH, UX
KOJIMYECTBO U Jp.). Kommbrorep oOpabaTbiBaeT 3Ty HHPOPMAIHIO B COOTBETCTBHU C MPHHSATHIM
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3aKOHOM YIpaBJieHUs (aIrOpPUTMOM YIIPaBIICHHS), ONPEICISIET YIPaBISIOIINE BO3ICHCTBUS, KO-
TOpble HEOOXOAUMO MPUIOKHUTH K HCIOIHUTEIBbHBIM MEXaHH3MaM JJisi U3MEHEHUs yIpaBiise-
MBIX I1aPaMETPOB, C TEM, YTOOBI YIIpaBIIEMBbIi MPOIecC MPOTEKaI ONTUMAIBLHBIM 00pa3oM.

JlncneTdanpusaris i " L
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Puc. 2.5.26on10yus cmpykmypul ynpagieHus.
a — MpaouyuoHHwIL NOOX00; 6 — CMPYKMYPUPOBAHHBLL NOOX0O0

MHorue nepBUYHbBIE MpeoOpa3oBaTen BhIpabaTHIBAIOT CBOM CHUTHAJBI B BHUJE HaIpshKe-
HUsI, CUJIBI TOKA, COMPOTUBIICHHS, yIJIa MOBOPOTa U T.I. B (hOPME HENPEPHIBHOTO (aHAJIOrOBOI0)
CUTrHaja. HOZ[BOZ[I/IMBIG K HCIIOJIHUTCIIbHBIM MCXaHU3MaM YITPABJIAIOIINC BOSZ[GI\/'ICTBI/ISI JOJIZKHBI
BBIpa0aThIBaThCS B POpME HAMPSDKEHUM, T.€. TAKXKE B aHAJIOTOBOM WIIA JTUCKPETHOH opme.

Tak kak mporeccop KOMIbIOTEpa ONepupyeT ¢ HU(PPOBBIMUA BEIUYMHAMHE, TO MOCTYIAIO-
IIMe Ha €r0 BXOJI BEJIMUMHBI JJOJDKHBI TIPEABAPUTEIIBHO OBITH TpeoOpa3oBaHbl B IUGPOBYIO (Hop-
My, a BblpaGaTBIBaeMBIG YHOPaBJIAIOMUM BBIYUCIUTCIIBHBIM KOMIIJICKCOM BCJIMYWHBI YIIPABJIAIO-
X BO3JIEUCTBHIN — U3 IIU(POBOM (HOPMBI B aHAJIOTOBYIO WJIM JUCKPETHYIO, T.€. B COOTBETCTBY-
I0IIMe HanpspkeHus. HekoTopble BXOJHBIC mapameTpbl (HampuMmep, BbIIaBacMbIe KOHEYHBIMH
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BBIKITFOUATEISIMU, (POTOpEIIE U JIp.) U HEKOTOPBIC BHIXOIHBIC YIIPABIISIONINE CUTHANIBI (HaIIpUMep,
BKJIIOYEHHUE IBUTATENIEH) MMEIOT PeIeHHbIH XapaKkTep.

[TosTOMyY, HEOTBEMIIEMOH YaCTBIO ABTOMATU3UPOBAHHOW CUCTEMBI YIIPABJICHUS TEXHOJO-
THYECKUMH TPOIIECCAMH SIBIIIOTCS yCTpoiicTBa ¢Bsi3u ¢ 00bekToM (Y CO), Ha3HAUEHHE KOTOPBIX
3aKJIF0YAETCS B CONPSIKEHUHU AATYMKOBOM ammapaTypbl U MCHOJHUTENIBHBIX MEXaHU3MaMHU KOH-
TPOJIUPYEMOTO 00bEKTa M/MIM TEXHOJOTMYECKOrO MPOIECcCa ¢ BBIYUCIUTEIBHBIMU CPEICTBAMU
CUCTEMBI.

YCO mupencrasisier coO0i KOMIIEKC B BHJEC CIECIHAIU3UPOBAHHBIX (PYHKITMOHATBHBIX
0JIOKOB, OCYIIECTBIISIOMNNA HEOOXOIMMbII HH(POPMALMOHHBIH OOMEH MEXIY TEXHOJIOTHYECKHM
00BEKTOM M yIpaBJIsioneld HHPOPMaIMOHHON CUCTEMOM.

Ha puc. 2.6 uzo6paskena oOuiast CTpyKTypHasi cXeMa CUCTEMBI CBSI3M KOMITbIOTEpa C 00b-
€KTOM YIIPaBIICHHS.

Kak npaBuno, Ha YCO Bo3mararorcs ciieayromue (yHKIUH.

* Hopmamm3anusi aHAJIOTOBOTO CHTHAJIa — MPUBEACHUE TPAHMII IIKAIBI TIEPBUYHOTO HETpe-
pPBIBHOTO CHTHAlla K OJHOMY W3 CTaHJAPTHBHIX JHAMa30HOB BXOJHOTO CHUTHAllAa aHAJIOTO-
nudpoBoro npeobpazoBarenss U3MEPUTENHHOTO KaHaita. Hanbomnee pacnpocTpaHeHbl Clieny-
romue auarnaszonsl. 0—20MA, 4—-20MA, ot O o 5B; or -5 10 5 B; or 0 no 10 B, a Taxxe
CHTHAJIbl JIATYUKOB C €CTECTBEHHBIMH BBIXOJHBIMU CHTHAJaMHU (TepMomapbl, TEPMOMETPHI
COIPOTHUBJICHUS, TCH30METPUUYCCKHE JATUYUKH U T.II.).

MonenupoBanne [IpencraBnenue
O6paboTtka —» OBM |«— VYnpasienue
A
v
A A A
r Y Y
Moaynu Moaynu Moaynu Moaynu Monaynu
BBOIA BBOJIa CHTI- BBOJIA BBIBOJIA BBIBOJIA
vCo < aHajoro- HAJOB C JTUCKPET- aHajoro- JIUCKPET-
BBIX CHT- €CTECTBEH- HOW HH- BBIX CHT- HBIX CUT-
HaJI0B HBIM BBIXO- dbopmaruun HaJI0B HaJI0B
A A A
VYmpas-
JISIIOIIIAE
A A Hn BO3/IEH-
Y= CTBUS
OOBeKT ynpaBieHus

Puc. 2.6.CmpykmypHas cxema c6a3u KomMnviomepa ¢ 00beKmom YnpasieHus.

* IlpenBapurenbHas HU3KOYACTOTHAS (PUIbTpALMs aHAJIOTOBOTO CUTHAja — OTPaHUYEHHUE Ya-
CTOT MEPBUYHOTO CUTHAJA C LEIbI0 CHUYKEHUS BIUSHUSA Ha PEe3yIbTaThl H3MEPEHHBIX MTOMEX
Pa3IMYHOTO MPOUCXOXKICHUS, T.€. MOBBIIICHUS JTOCTOBEPHOCTH MOJydyaeMblX NaHHbIX. Ha
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IPOMBIIIJICHHBIX 00BEKTax HanboJiee pacrpocTpaHeHbl OMEXH C YaCTOTOM CEeTH MepeMeH-
HOTO TOKAa, & TAaKXKe Xa0TUYECKHE MMITYJIbCHbIEC IOMEXH, BbI3BaHHbIE BIMSIHUEM Ha TEXHUYE-
CKHE CPEJICTBA U3MEPUTENILHOTO KaHaja MEePEXOAHbIX MPOLIECCOB U HABOJOK IPU KOMMYTa-
IIUH UCIIOJHUTENBHBIX MEXaHMU3MOB MOBBIIIEHHON MOIIHOCTH.

* (OobecrieyeHre TaTbBAHUYECKON PA3BSA3KH MEXKAY HCTOYHUKOM aHAJIOTOBOTO WIJIH JUCKPETHO-
ro CUTHaJla U U3MEPUTEIbHBIMU KaHaJaMU CUCTEMBbl. B paBHOI CTENEHH 3TO OTHOCHUTCS K
U30JISIIAA MEX]Ty KaHaJaMHU JUCKPETHOTO BBIBOJA CUCTEMBI M YIPABISEMBIM CHIIOBBIM 000-
pynoBanueM. [Tomrumo coOCTBEHHO 3alllMThI BHIXOAHBIX U BXOJHBIX II€Tel, rajJbBaHUYecKas
M30JISMS TTO3BOJISIET CHU3UTh BIUSHUE HA CUCTEMY MOMEX IO LEMsAM 3a3eMJICHUS 3a CUeT
MOJIHOTO pa3/IeleHUs BEIYUCIUTENbHON CUCTEMBI U KOHTPOJIMPYEMOTO 000y 10BaAHUS.

[TomMuMoO mepedrciaeHHbIX (GYHKIUN, pSAA YCTPOHCTB CBSA3H C OOBEKTOM MOXKET BBINOJI-
HATH 0OJiee CIIOXKHBIE 33aJ]aud 3a CUET HAJIM4HUS B UX COCTAaBE MOJCHCTEMBI aHAJIOrO-IU(pPOBOrO
npeoOpa3oBaHus U JUCKPETHOTO BBO/A-BBIBO/IA, MUKPOIIPOIIECCOPA U CPEJICTB OPTaHU3AIUH O/~
HOTO U3 UHTEP(ENCOB MOCIeI0BATEeILHON NIepe1aun JaHHBIX.

2. [Ipobnema pacopeneseHHoro coopa JaHHbIX.

OTnu4nTEIBHOM OCOOEHHOCTBIO CUCTEM cOOpa JTaHHBIX HA MPOMBILIUIEHHBIX 00BEKTax
SIBIISICTCS PAcCIpPeIeICHHOCTh (PU3MYECKUX MapaMeTpoB M IIUPOKHUI IMana3oH UX BHJOB M pas-
MepHOCTeH, 4To TpeOyeT MHOIOBapMAHTHOI'O MOAXOJA K OpPraHU3alMd U3MEPUTENIBHBIX CXEM.
Tak, B OTHOM cilyyae MpeBpalleHne MHOTOKaHAJIbHOW MH(POPMALMU B OJHOKAHAJIBHYIO, /IS €
00pabOTKH, OCYILECTBIISETCS C MOMOIIBI0O MHOTOKAaHAJILHOTO aHAJIOrOBOTO KOMMYTATOpa, MOj-
KJIF0YaeMOro Ha BXOJ OJHOTO aHajoro-uu@poBoro mpeobpaszoBaTens, a B IPyroM ciydyae Ha
KaX/IbIii KaHaJl BKJIIOYAeTCsS MHIMBUAYAIbHBINA aHanoro-uugpoBoii nmpeodpazosatens. [Ipeodpa-
30BaHME MHOTI'OKAHAJIbHOM MH(pOpMALUU B OJHOKAHAIBHYIO OCYILECTBIIAETCS C MOMOILBIO LU (-
poBoro MyJabTHILIEKCOpa. Ha 3TOT MyNIbTHIUIEKCOpP AAaHHBIE IMOCTYMAIOT JIMOO OT aHajoro-
nudpoBoro nmpeodpazoBaTesisi, MO0 OT MUKPOIPOIIECCOPHOTO M3MEPUTEIBLHOTO OJI0Ka. Smpom
K€ MHOTOIIPOLIECCOPHOI M3MEpPUTEIHHON CHCTEMBI SBIISIETCS aHajIoro-uudpoBoii mpeobpaszona-
TeJb, BXOJAIINN B COCTaB 000 COBPEMEHHOW N3MEPHUTEIIBLHON MTPOIIETYPHI.

Craenyer ormMeTuTh, uTo K 80-M rogam texHosorus npudopnoii ceszu 0,4...20MA TI'oc-
yaapctBeHHol cuctembl pubopos (I'CIT) crama cranmaprom ae dakto. B pesynsrare nmponsso-
TUTENI KOHTPOJIBHO-U3MEPUTEIIBHON anmaparyphl MOJIYYUIU CTAaHAAPT, HA OCHOBE KOTOPOTO MX
MIPOJIYKTHI MOYKHO OBIJIO HHTETPUPOBATh B MH(OPMAITMOHHBIE CHCTEMBI 6€3 0cO00TO Tpyaa.

C pasButrem 1UGPOBON TEXHOJOTHH CHUTYaIlUsi B 3TOH OOJIACTH CTalla M3MEHSTHCS.
[Tonp30BaTeny MOCTENEHHO MEPEXOJAT OT HEHTPAJTU30BAHHBIX CHCTEM YNPABJEHUSI K OT-
KPBITBIM pacnpeaejieHHbIM CHCTEeMaM YNPAaBJeHUS B PeaJlbHOM pe:xXnMe BpeMeHH. B pe-
3yJbTaTe LEHTPATU30BaHHbIE apXUTEKTYphl HAYMHAIOT CaBaTh CBOM MO3UIMHM HAa PBIHKE, B TO
BpEMA KaK OTKPBITHIC paCHpCACICHHBIC CUCTECMblI HAYUWHAKOT €0 3aBOCBBLIBATD. HpOXO,Z[SIT TC
BpEMEHa, KOTrJa HOPMOM JKU3HU CUUTAIICS OTPOMHBIN mIKad), HAYMHEHHBIN aBTOMAaTUKON C BBIXO-
JSIIAMHA U3 HETO TOJCTHIMH MTydyKaMu KaOenei, BeAyIuMHU K JaTYUKaM U UCTIOJTHUTEILHBIM Me-
xaHu3MoM. CerojHs B OOJIBIIMHCTBE CIy4aeB CTAHOBUTCS SKOHOMHYECKH I€IeCO00pa3HOM
YCTaHOBKA B ICXC MJIN YUYACTKC HCCKOJIBKUX JIOKAJIbHBIX KOHTPOJIJICPOB, O6I>GI[I/IH€HHI>IX B €4u-
HYIO CETh, YEM MPOKJIAJKa PA3BETBICHHBIX KaOEIbHBIX CHCTEM.

CucteMbl ¢ IEHTPAJIIM30BAaHHBIM YIPABICHUEM OOBIYHO TPeOyIOT, YTOOBI KaXKIbIH 1aT-
YUK WU TPYMNNa JaTYMKOB MOJIKIIOYAINCH K HEHTPaIbHOMY KOMIBIOTEPY OTIEIbHBIM U JI0-
BOJIHO JIOPOTUM BBICOKOKAQUECTBEHHBIM KabeleM. B mpoTHBOMONIOKHOCT 3TOMY B pacmpese-
JEHHOW CHCTEME PSAOM C Ka)KJ0M IpynIiol JaTYMKOB PACMOJIaraeTcsi OJUH UHTEIUICKTYyalbHbIN
y3en (PLC wim PC), npeoOpa3yroniuii CUrHaJIbI JaTYMKOB B IIU(PPOBYIO MOCICAOBATEILHOCTD U
MepeIaroIuil UX B ’TOM BUJIC B CUCTEMY ympasieHus. [Ipu 3ToM npokiagka kadenei u passep-
THIBAaHHE CHCTEM OOXOJUTCS 3HAUUTENBHO JeIIeBle. biaromaps TakuM MpeuMyliecTBaM, Kak
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S9KOHOMHWYHOCTH pemeHHﬁ, HaACKHOCTh U 6630HaCHOCTB, B HACTOAIICC BPEMA OCYLICCTBIIACTCA
«u(poBasi peBOIIIOLUS», T.€. TIEPEXO0/1 OT aHATIOTOBOH TEXHOJIOTUH K IIH(PPOBOIA.

Oueparopckast
CraHumst
M b prcy [
{0 1 PC i PC 1 1]/ 111
1] 1 tee ’ 1 1T
1..10 M 1.10 m
JlaTaukn JlaTaukn
11 JIOHOJHHTE/IBbHDIE YCTPOICTBA 1 JIONOJHHTEILHBIE YCTPOICTBA

Puc. 2.7.Cmpyxmypa pacnpeoeieHHOU UHDOPMAYUOHHOL CUCTEMbL

(1

1.10 M

i

(o] o] o o] (0] [0} (o]

Pacnipesie/mrTesbHbIi nikadh
€ KJICMMAMTT

[ =]

vy vy

JIATINKI 0 TONOJHATCTILHBIC
VCTpPOTiCTRA

Puc. 2.8.Cmpyxmypa yenmpanuz08auHoU UHGHOPMAYUOHHOU CUCTIEMb]

Takum 00pa3zom, coBpeMeHHasi UJEOJOTUsSl MOCTPOSHUS CIOXKHBIX aBTOMATHU3MPOBAH-
HBIX CHUCTEM YIPAaBJIECHUS TEXHOJIOIMUYECKUMH IIPOLIECCAaMH YBEPEHHO pa3BUBAETCS B HaIlpaBlle-
HUM TPUMEHEHHUS PACHpE/ICIICHHBIX MPHUHIUIIOB MOCTPOCHHs cucTeM (puc. 2.7) B MPOTHBOIIO-
JI0)KHOCTB IIEHTpaIN30BaHHBIM (puc. 2.8). OOBICHACTCS 3TO pa3IMYHBIMU PUYMHAMH, Han0O-
Jiee BaXXHBIMH U3 KOTOPBIX SIBISIOTCS:

¢ 3HAYUTCIIBHOC COKpaliCHUC O6H_II/IX 3aTpaT Ha KaGGHBHyIO CCTh, BKIIIOYAKOIIUX KaK CTOH-
MOCTBh CaMHUX IIOAKIIOYaCMbIX Ka6eﬂeﬁ, TaK 1 CTOUMOCTBh MOHTaXHBIX pa60T;

* CTPEMHUTEJIHHOE YCIICBICHUE BBIYUCIUTEIBPHOW TEXHUKH, MO3BOJMBIICE MPUMEHSITH aBTO-
HOMHBIC BBIYMCIHUTENN B KaxaoM u3 y3i10B ACY TII B HemocpencTBeHHOW OIM30CTH OT HC-
ITIOJIHUTCIIBHBIX yCTpOfICTB 1 JaTYUKOB.

[TosiBnenue pacnipenenenasix ACY TII npuBeno Kk HEOOXO0IUMOCTH Pa3paOdOTKHU CIICIIN-
AJIBHBIX CCTCBBIX pemeHI/Iﬁ, OPHUCHTUPOBAHHBIX HA 3KCIUTyaTallulO B INPOMBIIJICHHBIX YCJIOBUAX
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(Fieldbus —mpomsbinienHas cetb). OCHOBHBIMU TPEOOBAaHHUSMHU K HUM SIBJISIFOTCS: BBICOKAs T10-
MEXO03alINIIEHHOCTh, JOCTATOYHAs CKOPOCTh MEPeAayr U HU3Kask CTENeHb CTOMMOCTH COEHHU-
TeNbHOro Kabess. [Ipu mocTpoeHnn NpOMBILIUIEHHBIX ceTel, 00beaunstomux PLC u koMmbroTe-
psl PC aBTOMaTH3MpOBaHHBIX Pa0OYMX MECT ONEpaTopa, MPEAIOKEHO MHOXKECTBO PA3IMYHBIX
pemeHnid. OJIHAKO B HACTOsLIEE BPEMsI OTCYTCTBYET €IMHBIM MEXIyHapoaHbI ctanaapT. Oc-
HOBHBIMHU JKE€ <UTPOKaMU» B OOJIaCTH HMPOMBIIIICHHBIX ceTell ceroiHs seistorcs: Profibus,
CAN, Interbus, Industrial Ethernetap. B nanpHelinuem, npu onucanuu MHGOPMALMOHHBIX CH-
CTEM B METAJUTypTUH, MBI OCTAHOBHMCSI Ha OCOOCHHOCTSIX HEKOTOPBIX M3 ATHUX PELIeHUH Oomee
oJIpOOHO.

CeroiHsi HUKaKOW MPOU3BOIUTENL HE MOXKET MOCTABJISATh BCIO HOMEHKIIATYPY U3ACIHH,
TpeOYIOMMXCS B COBPEMEHHBIX WH(MOPMAIMOHHBIX cuUcTeMax. OT CHenuamucToB Tpedyercs
YMEHUE MPUMEHSTH JUIsl TTOCTPOSHUS MH(GOPMAIIMOHHBIX CHCTEM BBICOKOTEXHOJIOTHYHBIC H37e-
TS Pa3IMYHBIX KOMIIAHUHM, M, €CTECTBEHHO, 3TU U3JETUS JOJDKHBI OBITh COBMECTHMBIMU. J[Iist
rapaHTHH COBMECTUMOCTH Pa3JIMYHBIX MPOU3BOAUTEIEH HEOOXOIUMBI OTKPBITHIE CTaHIAPTHI arl-
MApaTHBIX U MIPOTPAMMHBIX CPEJICTB.

Cucrtembl, SBISIONIAECS YHUKATbHBIMU (MX [eJIaeT U MOICPKUBAET TOJIBKO OJUH MPO-
W3BOJIUTEIb), PA0OTAOIIHME 110 YHUKAIBHBIM IIPOTOKOJIAM CBSI3HU, MOJYYMIH Ha3BaHUE «3aKpbI-
Thie cucTeMbl» (Closed SystemsBoabIIMHCTBO TAKMX CHCTEM 3apOMIOCh BO BpeMeHa, KOraa
npobaemMa HHTETPalluK U3JIeIUN APYTUX MPOU3BOJAUTENCH He Obljla aKTyalIbHOM.

«OTKpbBITbIE cHCTeMbI» (OpPeNn SySteMSYIpuBOAST B COOTBETCTBHE CHECIM(PHUCCKHE
TpeOOBaHUsI MHTEpecaM BceX. TOJIKO MPHU MCIOJIb30BAaHUH MPUHIIUIIOB OTKPBITHIX CHCTEM, UH-
Terpanus U3IeIui Pa3HbIX MPOU3BOANUTENEH B OJHY CETh MOXKET OBITh pelicHa 6e3 0COObIX Mpo-
OJIeEM.

OTKpBITBIE MarucTpaibHo-MoayJabHble cucTteMbl (OMMC) HCHoOaB3yIOTCSA IS TI0-
CTPOCHHS COBPEMEHHBIX YIPaBISIOMUX cucteM (puc. 2.9

» YCO » YOBM |[«—> APM
(SCADA)
KUIMnA
Ob6bekT
A cyb[ PB
YCO «

Puc. 2.9 Obwas cxema ynpasnsrowel cucmembt.

KUITuA — KOHTpOIBHO-U3MEPHUTENBHBIC TPUOOPHI U CPEACTBA ABTOMATH3AIINH,

YCO — yCTpoHCTBO CBS3U C 00BEKTOM;

Y3OBM — ynpaBiisitoiast 3JIeKTPOHHO-BBIYMCIUTEIbHAS MAIINHA;

APM —aBToMaTH3upoBaHHOE pabouee MecTo;

SCADA (Supervisor Control And Data Acquisition)sporpammuoe odecricuecHue
OIIEpaTOPCKUX CTAHLUN TEXHOJIOTUYECKUX MTPOLIECCOB,;

CYB/J PB —cucrems! ynpasieHus 6azamMu JaHHBIX PEaIbHOTO BPEMEHU

B kauectBe YOBM ucnons3zoBanue ynusepcanbHbix [IK Henpuemiemo no ciaenyrommm
IIPUYMHAM!

*  0OJBIOE YHCIO KOHTPOIUPYEMBIX TapaMETPOB;
*  HEJOCTATOYHBINA CHEKTP MOAIEPKUBACMBIX NEepU(EepPUHHBIX YCTPOUCTB,;

*  BpeMms peleHus 3a/1a4 JOJKHO OBITh CTPOTO OIPaHHUYEHO, PEXKUM PabOThI — peajbHOE BpeMsl.
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TpeboBanus k YOBM:

* Heo0s3aTeabHO JTOJDKHBI 00JaaTh CBEPXIPOU3BOAMTEIBHOCTHIO, OCHOBHOE TpeOOBaHUE —
OTpaHHYEHUE TI0 BPEMEHH PeIIaeMoi 3a/1a4H;

* mojAepikKa paboThl B HEOOCTYKUBAEMOM KPYTJIIOCYTOYHOM PEKUME;

*  BBICOKAs TEXHOJOTHMYHOCTh PEMOHTA M OOCITY)KUBAHMS, JIJIS1 YETO MCIIOIB3YIOT CTPOTHE Tpa-
BIJIa mocTpoeHust Y OBM;

* THOKOCTh M HEOOXOIMMOCTh MHOTOKPATHBIX MOJEPHM3AIMK B TPOLIECCE SKCIUTyaTalllH,
HapalBaHUEe KaHAJOB BBOJA-BbIBOJA 0€3 MOTEPh OBICTPOJACHUCTBHS (MacIITAOHMPYEMOCTh
CHCTEMBI);

* HaJgM4Me pPa3BUTOW MYJBTUIIPOLECCOPHOCTH, OTCYTCTBUE JIOTMYECKUX OIPAaHUYECHUU II0
HapalluBaHUIO;

* NPUHIMI PACIPEAEIEHHOCTH IOCTPOEHUS, IS YEro HCIONB3YIOTCA MO0 CHelualbHbIE
npomsbitieansie cetu (Fieldbus, CANbus, Profibus np.), mu60 BeruncinTenbHbIE CETH 00-
1Er0 HA3HAYCHMUS,

*  HCNOJb30BaHUE CIEUUATH3UPOBAHHOTO MPOTPAMMHOIO O0ECNeYeHHsI: ONEepallMOHHBIX CH-
CTeM W TMPUKJIAAHBIX mporpamm. B yHuBepcambubix [TK GombIioe KOTHMYECTBO BBIUKCIH-
TEJTBHBIX PECYPCOB TPATUTCSA Ha MOMJEPXKKY IMOIb30BaTeIbCKoro nurepdeiica. B YOBM xe
1eJTbI0 NH(GOPMAIITMOHHOM Cpe/Ibl ABIIETCS 00ecIeUeHre 3aJaHHON PEeaKINK Ha BO3ACHCTBUS
(omepanroOHHBIC CHCTEMBI PEATbHOTO BPEMEHH);

* oOecneueHre MPEEMCTBEHHOCTH B pa3BUTHH. AINMapaTHbe pemieHus yHuBepcaibHbIx 1K
obicTpo MeHstoTCs, YOBM paboratoT MUHUMYM JecaTth jer. ObecneueHue 3Toro Tpedosa-
HUSI IOCTUTAETCS TE€M, YTO B COCTaB MAaruCTPAJbHBIX IIMH 3aKJIAJAbIBACTCS 3aBeoMasi n30bI-
TOYHOCTb.

CymiectByeT mpobieMa OTUYX ACHHOCTH MPHUKIAIHBIX MPOTPAMMHBIX MPOAYKTOB OT HUX
pa3pabOTUYHMKOB: YeM JIy4Ille OTYYXKAAEMOCTh, TeM OoJiee KUByUeH sSBIsSETCS cucreMa. Mcmoms-
3YIOT CTaHJaPTU30BAHHBIE S3BIKOBBIE CPEIBI.

Y3BM, kak npasuio, Bzaumojeiictyer ¢ APM (SCADA-cucremsr) u CYBJ/I peanbHOro
BPEMEHH, KOTOpPbIE OTiMYaroTcs oT TpaauuuoHHbiXx CYB/I. B mocinegnux — Hempeackazyemoe
BpEMsI peaKLIMy Ha BO3JACHCTBHUS.

[Ipu3HaKy OTKPBITONH MarucTpaJIbHO-MO1YJIbHBIE CHCTEMBbI
* TpeOOBaHMUs MO pearn3anuu padoThl B pealbHOM MaciuTabe BpeMeHH,

*  OTKpBITast MOJYJIbHAsI ApXUTEKTYPA;
*  CTaHJAAPTU3ALUS BCEX BUIOB MPOrPAMMHOI0 00eCTeUeHN,

* COBMECTUMOCTH C MPOTOKOJIAMHU W HMHTep¢eiicaMu BBHIYMCIUTENBHBIX CETel 00IIero Ha3Ha-
YEHUS U IPOMBILUICHHBIX CETEH;

*  pa3BUTHIA CTAHAAPTHBIM HHCTPYMEHTAPU;
*  pacmpeleneHHOCTh U MYJIbTHIIPOLIECCOPHOCTD.

OTkpeiTasi cucreMa — 3TO CHCTEMa, IOCTPOEHHAs IO MarucTpajlbHO-MOAYJIBHOMY
MPUHIIUITY HA OCHOBE COBMECTHUMBIX YHHU(PHUIIMPOBAHHBIX KOMIIOHEHTOB, HE MMEIOLIUX JIOTHYe-
CKMX OTpaHHYEHHH IO HapallMBaHUIO, COMPOBOXKAAaeMas HcuepIibIBaromell uHpopmanuei mo
BCEM BHJIaM OOECIIEYCHHSI M OTBEYaroIIasi TpeOOBaHUSAM padOTHI B peaIbHOM MaciiTabe Bpeme-
HU.

MarucTtpanbHO-MOAYIbHBIA TPUHIIUII TOCTPOCHHUS BKIIIOUAET B CeOs:

* 3aMEHy almapaTHBIX KOMIIOHEHTOB Oe3 BbIKJItOUeHHs cucTeMbl («hot swapping»ropsuas
3aMeHa);
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*  pacrnpeneNeHHOCTh MOCTPOSHHs, OOJIBIIOE KOJIMYECTBO U pa3HOOOpa3re MOAKII0YAeMbIX T1e-
pudepuitabix ycrpoiicts (ITY), cremoBaTenbsHO OOJBIIOE KOJUYECTBO KAHAIOB MPEPHIBAHUM.
Hanpuwmep, B I1K 15 IRQ,cBoboanbix st noaxmouenus I1Y, kak npasuino, 5. YtoOwl moa-
KIIIOUUTh U OOCITYXHUTH OoJbIee KoauuecTBo 1Y, HE MOMOXKET yBETUUYEHHE TTPOLIECCOPHOM
MOIIHOCTH U €MKOCTH BHHYECTEpa. DTO MPUMEP JIOTUUECKOTO OIPAaHUYEHHUS 110 HapaluBa-
HHUIO.

*  HEOOXOJMMOCTh CTAaHAAPTH3AIMH AalapaTHOr0 MW MPOrPAMMHOTO oOOecredyeHus. BhiBaroT
pas3iIM4HBIC TPYNIBI CTAaHIAPTOB: KopnopatuBHbele (Siemens, Boshjannonansusie (ANSI,
['OCT), mexxaynapoausie (ISO, IEC).Uewm Bblmie panr ctaHaapTa, TeM 00jiee OTKPBITOM sIB-
asierest cuctema. K nmpumepy, B yauBepcaibHbiXx [IK OTKPBITOCTh YacTHUYHAS, B PE3YIIBTATE —
orpaHu4eHHas 1o pa3suturo cucrema. Cranaaptel OMMC pacnpocTpaHstOTCS Kak Ha KOH-
crpyktuB, Tak u Ha [10 (POSIX).

OCHOBHBIE TPYNIIBI OTKPBITHIX CTAaHAAPTOB U TPoTOK010B OMMC:

1) na maructpanu: IEC 821, IEEE 1014, SPI, Profibus, CANbus, LONW&rInterbus, DIN
(Cepmanus), EN (EBpomneiickmii);

2) Ha kKoHCTpyKTUBHI: «EBpoMexanuka», IEC 297.3, IEEE 1101, IEC 603.2) creneHu 3ariu-
ThI OT BHemHuX Bo3aeiicteuii |IEC 60529, EN 60529;

3) Ha omepanMoHHbIe cucTeMbl peanbHoro Bpemenu: 1ISO 9945, IEEE 1130, POSIX 1003.4,
4) Ha MHCTPYMEHTAJbHBIC CPEICTBA TPOrPpaMMHUPOBaHHUs puKIaaHbix 3amad; IEC 61131.3

Taxkum 00pa3oMm, apXUTEKTypa COBPEMEHHBIX HHPOPMALMOHHBIX CUCTEM TEXHOJOTHYe-
CKHUX IIPOLIECCOB JI0JIKHA YIOBIETBOPSITH TPEOOBAHUSAM:

*  OTKPBITOCTH;
*  CTaHAAPTHOCTH;
*  MOJYJBbHOCTH;

*  pacHpeneIeHHOCTH.

2.4. UT nepedayu OaHHbIX (Cemeeble mexHo/102uuU)

CoBpeMEHHOE METAILUTYPTUUYECKOe TIPOU3BOICTBO TPEOYET BHICOKUX CKOPOCTEH 00pabOoTKH
uH(popMalnu, yI00HBIX OpM ee XpaHEHUs U Mepenadn. Y IpaBlieHue KPYIHBIMHA MPEANPUSITH-
SIMH, K KOTOPBIM OTHOCSITCSI B TEPBYIO OYepelb METALTYPTHUECKHE 3aBObI, HEBO3ZMOXKHO 0€3
CO3JaHMs €QUHOr0 MHGOPMAIMOHHOIO IPOCTPAHCTBA BHYTPH IPEANPHATHSI C IEJIBI0 OOMEHa
MOTOKAaMH JTaHHBIX, T.€. (YHKIIMOHUPOBAHUS JIOKATBHBIX M PETHOHAIBHBIX KOMIBIOTEPHBIX Ce-
teil. Tak, OAO MMK, sBrisieTcss OTHUM U3 CaMbIX OOJBIINX METALTYPTUYECKUX MPEATNPHUATHH,
MMEIOIIMM COTHH I[€XOB, 3aHUMAOIIUM OOJIBIIYIO TEPPUTOPHIO, UMEIOIUM MHOTO yJIaJe€HHBIX
00BEKTOB, 00BEIMHEHHBIX, OOHAKO, €IUHON TEXHOJIOTHMYECKON LIEMOYKON. Y MaleHHOCTL HEKO-
TOPBIX 0OBEKTOB OT IIEHTPATBLHOTO KOMILIEKca KomOuHaTa gocturaet 20 KM, a pacCTOSHHE MEX-
Iy OTAENBHBIME IleXaMu 1 Tipou3BoacTBamu — SOkM. HeoOX0oauMOCTh TOCTaBOK CHIPHSI, TOTLIH-
Ba, MHTETPAIlM B MUPOBOE PA3CICHHUE TPYJa CETOTHS BO3MOXKHO TOJIBKO MPH HATTUYUH KOMITh-
IOTEPHBIX CETEH HE TOJIBKO BHYTPH MPEANPHUSATHS, HO U BBIXOJ]Aa X B PETHOHAIBHBIC H TTI00aTh-
HbIE KOMITBIOTEPHBIE CETH.

TakuMm oOpazom, eMHOE HHPOPMAIIMOHHOE MMPOCTPAHCTBO METAJUTYPTUYECKOTO MPEATPH-
ATHSI BO3MOYKHO TOJIBKO TIPU HAJTMYHMHU Psiia HE3aBUCHMBIX JPYT OT IpyTra JIOKAIbHBIX ceTell (Kak
NpaBUJIo, B Ipeeax 1exa), a TakKe Mpu 00eCIEUeHUH UX WHTETPAIMOHHOTO B3aUMOJICHCTBUS
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JpYT € IPyrom, T.e. PyHKIMOHUPOBAHUS PETHOHAIBHOW KOPIIOPATHBHOM CeTH (B mpenenax me-
TaJUTyprHYECKOTr0 3aBOJIA) M BBIXO/IA MTOCIIEAHEH B INIOOATBHYIO CETb.

CeromHsITHUN yPOBEHD Pa3BUTHUSI HAYKU U TEXHUKHU MMO3BOJISET IPU MOMOIIU KOMITBIOTEP-
HBIX ceTel U3 000 TOYKM MHUpa 3a HECKOJIBKO CEKYH] CBS3aThCs C JIOOBIM O0OBEKTOM MeTall-
JYPTUYECKOTO 3aBOoJla U 3a(DUKCHPOBATH €r0 TEXHUKO-IKOHOMHYECKHE TMokazaTenu. st aToro
HE CYIIECTBYET MPUHIUIHAIBHBIX TEXHHUYECKHX MpoosieM. CeroiHs Ha IUIAaHETE YXKe UMEIOTCS
COTHM MUWJUIMOHOB MoJib3oBareneit Internet. locraBka mHGOPMAIMOHHBIX YCIYT TOCPEACTBOM
TEJICKOMMYHUKAIIUH 3aHUMAET CETOIHS 3HAYUTEIBHYIO YaCTh MHPOBOTO PhIHKA. [[03TOMY OHOM
U3 Pa3HOBUHOCTEH MOCTHHIYCTPUAIILHOTO OOIIECTBA, IO MHECHUIO MHOTUX aHAJIUTUKOB, CTAHO-
BUTCS TaK HasbiBaeMoe «mHpopmamnronHoe obmiectBo» (Information Society, 1S)Uuorna x
3TOMY Ha3BaHUIO J00aBJIAIOT emie cioBo «iobanpHoe»(Global). SIchbie u nornyeckue nenu
ro0anbHOM MH(pOpMATHU3AINH, OyIYYH TOCTUTHYTHIMH, HECOMHEHHO OOEIIal0T OCHOBATEIHHO
M3MEHUTH TTOBCETHEBHYIO )KU3Hb KaXI0T0 YEIIOBEKa, /1a M O0IIEeCTBA B I[EIOM.

O4eBHUIHO, YTO ceroHsi MH(OPMALMOHHBIE CETEBbIE TEXHOJIOIMH B METAJUTypPrUi — OJIHO
U3 CaMbIX BOXHEWUINX, OYpHO Pa3BUBAIOIIMXCS HANpPaBIeHUN MH(OOPMALNMOHHBIX TEXHOJOTHIA,
MO03TOMY OHH Takke OYAyT IPeaIMETOM HAIIEeTo JalbHEHILEero pacCMOTPEHUS.

2.5. UT xpaHeHus1 OaHHbIX. Cucmemsbl ynpaeneHusi 6azamu OaHHbIX.

W3BecTHO, 4TO KOMIBIOTEPHl M3HAYAJIbHO ObUIM CO3JaHBI JJISl YIOBJIETBOPEHHS HYXKI
KPYIHBIX YUPEXKICHUHN MpU peanu3anuu OOJbIIOro 00beMa BBIYUCICHHM, Ui KOTOPBIX CYIIe-
CTBEHHBIMU SIBJSUIUCH TOYHOCTh M BpeMms BbluMcieHuil. Kak mpaBuiio, BBIYMCICHUS MPEICTaB-
JSIFOT COOOM JJTMHHBIC LIEMOYKH UTEPAlMid U TPEOYIOT COXpaHEHHs BBICOKOH TOYHOCTH (IpUMe-
paMH TaKUX BBIYMCIICHUI MOTYT CIY>KUTh perieHue audQepeHunanbHbIX ypaBHEHUH, orepaun
C MaTpHILIaMH ¥ BEKTOPAMH, PEIICHHE 3a/1a4 MaTeMaTHYECKOro MPOrpaMMHUpOBaHus U T.11.). Ta-
KHE ONepaluy XapakTepHbI 1S YUCA0BOH 00padoTku. CTaHOBJIEHHE 3TOTO HAINPABJICHUS CIIO-
CO6CTBOBaJIO PA3BUTHUIO MATCMATHYCCKOI'0 MOJCIUPOBAHNA TCXHOJIOTUUCCKUX MPOLICCCOB B MC-
TaJUTypruy, UACHTU(PUKAIIMN METO/I0B YHUCICHHOTO PELIeHHsI CI0XKHBIX MaTeMaTHYeCKUX 3ajay,
PA3BUTHUIO A3BIKOB IIPOTrpaMMHPOBAHUA U T.II. OTH BO3MOXXHOCTHU KOMITBIOTCPOB U CCroaHs -
POKO HCHOJB3YIOTCS, B YACTHOCTH, IIPU MAaTEMaTUYECKOM MOJECIUPOBAHUM TEXHOJIOTUYECKUX
IIPOLIECCOB.

OnHako O Mepe pacnpoCTPaHEHHsI KOMIBIOTEPOB M MX COBEPIICHCTBOBAHUS (IJIABHBIM
00pa3oM, 3alIOMUHAIOIINX YCTPOWUCTB, COXPAHSIOMNX MH(POPMALIUIO MOCIE BBIKIIOYCHUS IJICK-
TPUYECKOTO TMHUTAHUS) BO3HHUKIM APYrue 00NacTH WX NpUMeHEeHUs. Tak BO3HUKIO Jpyroe
HalpaBJICHUE HCIOJIb30BAHUS CPEICTB BBIYMCIUTEIBHON TEXHUKH, KOTOPOE MPEAINOJIaraeT oT-
CYTCTBHE OOJIBIIOTO 00beMa BHIYMCICHUN M WX BBICOKOW TOYHOCTH. OOBIYHO JOCTATOYHO OJTHO
CJIO’KEHHUE WK yMHOXeHue. OHako 00beM XpaHUMBIX JaHHBIX BeTUK. Kpome Toro, HeoOXoau-
MO TIpeJBAPUTEIHPHO HAWUTH TpeOyeMylo 3amuch, 00paboTaTh €e M ompeneauTh GopMy BBIBOJA
00paboTaHHBIX JaHHBIX. J{J1s 3TOro TpeOyIoTCS TaKue onepaliy, Kak MOMCK U COpTHpoBKa. Bech
3TOT MPOIIECC XAPAKTEPU3YEeT HEUMCJIOBYIO 00pPadOTKY JIaHHBIX, & CPEACTBA BBHIYMCIUTEIBHOM
TEXHUKHU UCTIONB3YIOTCS JUIsl TOCTPOSHUS HH()OPMAIIMOHHBIX CUCTEM.

B srom cnydae nHpopmannoHHas cuUCTeMa — 3TO MPOTrPaMMHO-aNNapaTHBIM KOMILIEKC,
(GYHKIUSMEU KOTOPOTO SIBIISIOTCS:

*  HaJSKHOE XpaHeHUE MHPOPMAIIMH B DJIEKTPOHHOM BHUJIE,
* TpeaocTaBlIeHHE JOCTYIa K HHGOPMAIIMH MOIb30BaTEISIM CUCTEMBI,

* BBHINIOJIHEHHE (YHKIHMI MO mpeoOpa3oBaHUI0 WHGOPMAIUHU, CICIUPUYHBIX JIS TaHHOTO
NIPUIIOKEHUS,
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* IpelxocTaBieHUE YA0OHOTO HHTepderica IIsi KOHEUHBIX IOJIb30BaTeNeH.

Takum 00pa3oM, XOTS IEPBOHAYAILHO KOMITBIOTEPHI MTPeIHA3HAYAINCH TJIABHBIM 00pa3oM
AJId BBITOJHCHHA CJIOKHBIX MATCMATHYCCKUX pPaCdYCTOB (B NEepBYI0 o4epcab AJisd pacdCTOB, CBA-
3aHHBIX C CO3/IaHHEM SJICPHOTO OPYXKHS M PAKETHOW TEXHUKH), B HACTOSAIIECC BPEeMs JTOMHHU-
PYIOLIMM SBIISICTCS BTOPOE HampasieHue. Takoe mepepacrpeseleHne OCHOBHBIX ()YHKIIMH, BBI-
TIOJTHSIEMBIX BBIYMCIUTEIHHON TEXHUKOH, BITOJHE MOHIATHO — TpaXKAaHCKas cdepa ropasmo 0o-
JICC PACTIpOCTpaHCHA, YCM BOCHHBIC U HAYYHBIC BBIYUCIICHHA, 4 CHUIKCHUC CTOMMOCTHU KOMIIBIO-
TEPOB CAEJAI0 WX JOCTYIMHBIMU JUISI COBCEM HEOOJBIINX MPEIIPUATHH M JaKe YaCTHBIX JIUI.
HaHOMHI/IM, 4TO OI€paTUBHAA NMaMATb KOMIIBIOTCPA XPAHUT NJAaHHBIC TOJIBKO B MPCACIax OAHOTO
ceaHca pabOTHI TIOJIH30BATEINS U TPH BBHIKIIOYEHUH CTUPAETCS. JTOT BUJ NAMSTH OTIHYAET BbI-
COKO€ OBICTPOACHCTBHE, BHICOKAs CTOMMOCTh M, KaK CIEACTBHE, — OTPAaHUYCHHBIH OOBEM.
BremHsis mamsaTe — 60s1ee MeyIeHHOE, HO 0oJiee JIeIIeBOe YCTPOMCTBO XpaHeHUsT HHGOPMAITHH.
Kak mpaBuio, mo o0beMy OHO BO MHOTO pa3 IPEBOCXOJIUT ONEPATUBHYIO MaMATh. B ceroansm-
HUX YCJIOBUSX 00a BHJa MAMATH CTPEMUTENBHO JCIICBEIOT, MPUYEM TEMITBI YICUICBICHHS OTIe-
paTHBHOﬁ NaMATH 3HAYUTCIBHO BBIIIC, YTO OKA3bIBACT CYHICCTBCHHOC BJIMAHUC HA Pa3BUTUC
WH(POPMAIMOHHBIX CHCTEM B YaCTHOCTH.

XapakTepuCTUKN HHPOPMAITHOHHBIX CUCTEM:

*  HMEIOT Aeio ¢ OonpmuMu (OrpOMHBIMU) 00beMaMu HH(GOpPMAIIMH, KOTOPBIE BO MHOTO pa3
MPEBBIIIAIOT 00bEM ONEPAaTUBHOM MaMsATH, BCsS MHGOpPMAIUs PACIIONOKEHAa HAa YCTPOHCTBAX
BHEIITHEN ITaMSITH;

* paboTaroT, KaK MpaBUjI0, B MHOTOIIOJIB30BATEILCKOM PEXUME,

e paboTaroT, KaK MPaBUJIO, B pealbHOM BpeMeHH. YacTo OoTHOCATCS K Kiaccy Mission-critical
applications,ro ectb NpHIOKEHHH, HECTAOMIBHOCTE PabOTHl KOTOPBIX BEACT K CEPHE3HBIM
yOBITKaM,

*  Ppa3BUBAIOTCS, KaK MPABHIIO, MOCTETIEHHO, a HE cpa3y LIEJTMKOM, YTO MOBBIIIAET OTBETCTBEH-
HOCTb MTPOEKTUPOBIIMKA U pa3pabOTUHKa;

e o0ecrmeunBalOT «CpeaHee» BpeMsl OTBETa JUIsl BCEX TMOJIb30BaTeNe, MpUYeM BpeMsi OTBETa
CyH_IeCTBeHHO HC YBe.HI/I‘-II/IBaGTCH HpI/I pOCTe quciia OI[HOBpGMeHHO paGOTaIOH_II/IX I10JIb30Ba-
TEJEN.

CrnoxxHOCTh HH(POPMAIIMOHHBIX CHCTEM — HE B OT/EJBHBIX YacTsaX (aaropurMax o0paboTKH
JaHHBIX), @ B TOM, YTO OHH BEJIMKH CaMH 110 ce0e, TO eCTh IIUPOKHU 110 HOMEHKJIaType 00padathl-
BaeMOi MH(OpPMAIUH, CIOXHBI [0 CTPYKTYpE anmnapaTHoi miaar(opMel U MpOrpaMMHOIO obec-
IIeYeHNsI, a TaKXKe YacTO TEPPUTOPHAIBHO paclpeneneHsl. Bee 3To TpeOyer ocobeHHOH Tima-
TEJILHOCTU MPU MJIAHWPOBAHUH, MPOESKTUPOBAHUM U peanu3anuu. OmuOky Ha HavaJIbHBIX CTa-
IUSX CO37aHusl HH(OOPMAITMOHHOM CUCTEMBl OCOOEHHO JIOPOTH.

JlelicTBUTENbHO, COBPEMEHHBIE MH()OPMAITMOHHBIE CUCTEMBl Ha KPYMHEHIINX METauIyp-
THYECKUX MPEANPUATHIX XapaKTEPU3YIOTCS OTPOMHBIMH 00beMaMU XPAHUMBIX JaHHBIX (BKJIFO-
YAOIIUX COTHH THICSY, MUJJTHOHBI M J1a)K€ MUJUTHAP/IBI OT/ACIBHBIX 3aIKCeil), CJI0KHON OpraHu-
3arueit, He0OXOIMMOCTBIO YIOBJIETBOPATH Pa3HOOOpa3HbIe TPEOOBAHMS MHOTOUYUCIICHHBIX TOJTh-
3oBareneit. st perenus 3TUX 3a7ad B COBPEMEHHBIX MH(DOPMAIIMOHHBIX CUCTEMax HCIOIb3Y-
10TCs 0a3pl M OaHKH JaHHBIX. B manmbHeWeM gaauM 3ToOMy TMOHSTHIO Oojiee CTpOroe ornpesere-
HUE, a MOKa JIUIIh OTMETUM, 4TO 0a3a TaHHBIX —3TO COBOKYITHOCTh CBeJIeHUI 00 00bEKTax B Ka-
KOW-1100 mpeameTHoi obOsactu. Co3maBas 0a3y JaHHBIX, MOJB30BATENIb CTPEMUTCS YIOPSIO-
YUTHh UHGOPMAITUIO 110 PAITUYHBIM KPUTEPHSIM, XPAHUTH €€ M OBICTPO M3BIEKATh IO ONpEIeIIeH-
HBIM TIpu3HaKkaMm. CrenaTh 3TO BO3MOYKHO, TOJIBKO €CJIM IaHHBIC CTPYKTYPUPOBAHBI, T.€. BBEICHO
COTJIAIlIEHUE O C0CO0aX MPEICTABICHUS JaHHBIX.

Kak MbI yBUIUM B najgbHEWIIEM, COBPEMEHHBINA MOAXOJ K OpraHW3aIuy JTaHHBIX MPEIo-
JaraeT MCMOJIb30BaHNUE KOHIICTIIINY [IEHTPAIM30BAHHOTO yIpaBieHus JaHHBIMU. Co3aHue 0a3sl
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JTAHHBIX, €€ MOAJEPKKa U oOecredeHrne A0CTyna Mojab30BaTeNneil K Hel OCYIIECTBISETCS C I0-
MOIIbIO CHEIMATIBHOIO MPOrpaMMHOIO MHCTPYMEHTApHUsl — CHUCTEMBI YIpaBieHUs 0azaMu JaH-
HbIX (CYBM). CYB/] —3T0 KOMIUIEKC MPOrpaMMHBIX CPEICTB, HEOOXOJUMBIX ISl CO3JaHus 0a3
JAHHBIX, MOAJIEPKKU UX B TpeOyeMOM COCTOSIHUM M OpraHM3allid MOMCKa B HUX HEOOXOAMMOM
UHpOpMaLINH.

B nanbHeiimemM Mbl pacCCMOTPUM METOJIBI MOJEITMPOBAHUS JaHHBIX, OCHOBBI OpTaHU3AIIHH,
IPOCKTHUPOBAHUS U UCIIOJIIB30BaHUS 0a3 NaHHBIX WH(GOPMAIIMOHHBIX CUCTEM B METAJUTYPrHH. A
MOKa JIMIIIb OTMETUM, YTO K OCHOBHBIM 3ajJiauaM, Kotopskle pematorcs CYB/], otHocsTCA:

* XpaHeHHe MH(pOpMAIUY,

*  KOHTPOJIb W 3aIWTa HH(HOPMAIIUH;

* TPOCMOTP H MOMCK HYXHOW WH()OPMAIIHH;
* BBIOOpPKA HEOOXOIUMBIX JAHHBIX;

* BBOJ W PeIaKTHUPOBAHHE WH(OPMAIINH;

* (opMHUPOBaHHUE OTYETOB.

2.6. UT o6pabomku mekcmoeou uHghopmayuu

O06paboTka TeKCTOBOW MH(OPMAIMK PA3IUYHOTO THIA U HA3HAYEHUS COCTABIAET OJHY
n3 Hanbosee MaccoBbIX Tpynn 3amad Ha DBM. [lakeTsl maHHON TPyMIIbI, Ha3bIBACMbIC TEKCTO-
BbIMH IPOIIeCCOPAMHU, SBIISIOTCS OAHUMHU M3 Haubosee yacto ucnoibzyembix Ha [1K u mo3so-
JISIIOT MPOBOJAUTH HA0OP OCHOBHBIX MPOIIEAYP padOThI ¢ TEKCTOBOM MH(OpMaIeid, B 4aCTHOCTH

*  CO3JaHUE U KOPPEKTUPOBKY TEKCTOBBIX JOKYMEHTOB,

* opdorpadpuyeckuii, rpaMMaTHIECKUN U CTUIIMCTHYECKUN KOHTPOJIb BBEICHHOTO TEKCTA,
*  KOMIIOHOBKY T€KCTOBOM W Tpaduaeckoil HHPOpMaIHH;

* MpeaBapUTEIbHBIA IPOCMOTP U pacledyaTKy JOKYMEHTOB U T.J.

Jlns omeparuii BBoJa, BBIBOJIA U COXPAHEHHS JaHHBIX TEKCTOBBIC MPOIECCOPHI NCIIONbB3Y-
IOT CHCTEMHOE IPOrpaMMHOe o0ecTieyeHre, Kak U BCe MPHUKIAIHbIE MporpaMMbl. OcOOEHHOCTHIO
COBPEMEHHBIX TEKCTOBBIX MPOIIECCOPOB SBISIETCS TO, YTO OHM IO3BOJISIOT HE TOJIBKO BBOANUTH U
pelaKTUpOBaTh TEKCT, HO ¢hopmamuposeams €ro, To ecTb oopmisiT. COOTBETCTBEHHO, K OC-
HOBHBIM CPEACTBaM TEKCTOBBIX ITPOIIECCOPOB OTHOCATCS CPEICTBAa OOECHEYEeHUsS B3anMO/ICH-
CTBHSI TEKCTa, rpaduku, TabIuL, 3ByKa, BUACOU300pKEHUI M JIPYrUX OOBEKTOB, COCTABIISAIO-
IIUX UTOTOBBIA JIOKYMEHT, a K JOIOJHUTEIBHBIM — CPEACTBA aBTOMATU3aIMHU Tporiecca (hopma-
TUPOBaHMs, HApUMep, aBTOMATUYECKYI0 KOPPEKIHI0 Hanbojee 4acTO BCTPEYAIOIIUXCS OIIU-
00K, MCTIOJIb30BaHNE CTHJICH, aBTOMAaTHUECKOE CO3/IaHME yKa3aTele U OTIaBIeHUs TOKYMEHTA.

CoBpeMeHHBIH cTHIIb Pa0OTHI C JOKYMEHTaMHU MOJPa3yMEBaeT /IBa aJIbTEPHATUBHBIX IMOJI-
X0/1a — paboTy ¢ OyMaXHBIMHU JOKYMEHTaMH U pabOTy C 3JCKTPOHHBIMH JOKYMEHTaMHU 10 0e3-
OymaxxHO# TexHosorun). [1oaToMy, ToBOpst 0 (hOPMATUPOBAHUK TOKYMEHTOB CPEICTBAMH TEK-
CTOBBIX MTPOIECCOPOB, HAJI0O MMETh B BHIIY JIBa MPUHIMITHAILHO Pa3HBIX HAIpaBJICHUS — popma-
TUPOBaHHE JOKYMEHTOB, IPEIHA3HAYCHHBIX /IS Me4aTH, U (GOpPMATUPOBAHHE AIIEKTPOHHBIX JO-
KYMEHTOB, MPEIHA3HAYCHHBIX Il OTOOpaskeHHs Ha dKpaHe. [IpreMbl 1 METOMBI B ATHX CITydasix
CYHIICCTBCHHO Pa3JIMYarOTCA. COOTBGTCTBCHHO, PA3INYAOTCA U TCKCTOBBIC IMPOLECCCOPHI, XOTHA
MHOTHE U3 HUX YCHEITHO COYETAI0T 00a IMOaX0/1a.

Cpenu makeToB 3TOM TPYMNIIBI MOXKHO BBIAEIUTH TPU MOATPYIIIBL:

e o0Omiero HasHauenus (Hampumep, Microsoft Word , JIekcukoH




UHbopmayuoHHbIe mexHoI02uu 8 Memarsiypauu (4acme 2) 28

*  CIENUalbHOIO Ha3HaueHHs (HaIpuMep, CHCTEMa DIIEKTPOHHOTO JTOKyMeHT0o000poTa «/le1a B
nopsiake» («Pycckuit opuc»); «Edpar 9 (Cognitive) —MOIIHbIA 3JIEKTPOHHBINA apXHUB,
nojep>kuBaronuii apxus B 50 ThIC. TOKYMEHTOB; IPOTpaMMBbI JUIs IepeBoa TekcToB Promt
98/2000 («ITpomt») u Cokpar («ApceHaap»); MPOrpaMMbI JUIS PaCIO3HABaHUS TEKCTOB
FineReader(ABBYY Software)u CuneiForm (¢bupma Cognitive);

» wm3matensckue cucremsl (Hanmpumep, Adobe PageMaker Microsoft Publisher 2000 Quark
XPress.

2.7. Fpachuyeckue nakemsol

[Ipenna3zHaueHsl 1711 0OpaOOTKU PA3TMYHOTO POJia W Ha3HAUYCHUs rpaduyuecKord U WHOM
n300pa3uTeabHO MH(pOopManuu (pUcoBaHHE, CO3IaHHE M MCIIOIb30BaHHE OMOIMOTEK PUCYHKOB
Pa3IMYHOrO Ha3HAYCHUS, YePUCHHE B JIBYX U TPEX U3MEPEHUSX, CO3[aHNE WLTIOCTPALUI U T.]I.).
Bce rpaduueckue makeTsl MOXKHO YCJIOBHO Pa3JIeNIUTh Ha CIEAYIOIIUE KaTErOPUU. pacmposbie
peodaxmopul, 8eKmMoOpHbvle pedaKmopsbl W TMPOTPAMMHBIE CPEICTBa ISl CO3JaHUsS U O00pabOTKH
TpexMepHoii rpaduku (3D-pedaxmopwi).

PacTpoBble pelaKTOpbl MPHUMEHSIOT B TEX CiIydasx, Koraa rpaduuecKuii 0OBEKT
IpeCTaBjeH B BUJe KOMOMHAIIMN TOYEK, OOPA3yIOIIUX pacTp M 00JalaloIUX CBONCTBAMH SIp-
KOCTH W IIBeTa. Takoi moaxosn 3(PeKkTHBeH B Te€X ciaydasx, Korja rpaduueckoe m3o00pakeHue
UMEET MHOTO TMOJIYTOHOB U MH(OPMALUsS O I[BETE JIEMEHTOB, COCTABISAIOMIUX OOBEKT, BaXKHEE,
yeM uHpopmanus 00 ux dopme. IT0 XapakTepHo i hoTorpadUuecKnX U MOTUTPAPUISCKUX
n300pakeHuii. PacTpoBbie peakTOpbl HIMPOKO MPUMEHSIOTCS I 00paboTKH M300paKeHU, UX
peTyIupoBanus, co3aanus Gorodh eKToB U Xya0KECTBEHHBIX KOMIO3HIUH (KOJTaxKeit).

Bo3MokHOCTH cO371aHMS HOBBIX M300paKEHUI CPEACTBAaMH PacTPOBBIX PEIaKTOPOB Orpa-
HUYCHBI U HE Bcernga ynoOHBI. B OosbIIMHCTBE CiydaeB XYIOKHHUKH HPEINOYUTAIOT MOJIB30-
BaThCS TPAAUIIMOHHBIMA MHCTPYMEHTAMH, MOCJIe YerO BBOJUTH PHCYHOK B KOMIIBIOTEP C TIOMO-
IIBIO CIICNUATIBHBIX allapaTHBIX CPENCTB (cKanepog) U 3aBepiiaTh paboTy ¢ MOMOLIBIO aCTPOBO-
ro penakropa myTreM npuMeHeHus crerpddextoB. Hanbosee pacrnpocTpaHeHHON IporpaMMoit
sToro kiacca seisercss Adobe Photoshop.

BeKkTopHbIe PeIAKTOPbI OTIMYAIOTCS OT PAacTPOBBIX CIIOCOOOM MPEACTABICHUS JAHHBIX
00 n300pakeHUH. DIIEMEHTAPHBIM O0BEKTOM BEKTOPHOTO M300pa)KEHUs SIBISETCS HE TOYKA, a
auHusA. Takol MOIXoa XapakTepeH I YepTeKHO-TpaduuecKux paboT, B KOTOPBIX dopma Ju-
HUI ©MeeT OoJbliee 3HaYeHHEe, YeM HHPOPMAIHS O IBETE OTJEIbHBIX TOUYEK, COCTABIIAIONINX €.
B BeKTOpHBIX pefakTopax KakJaasi JIUHUS pacCMaTpUBACTCS KaK MaTeMaTHYecKas KpUBasi TPETh-
€ro TMopsiKa M, COOTBETCTBEHHO, MPEACTABIACTCA HE KOMOWHAIMEH TOUEK, a MaTeMaTHYECKOM
dopmynoii (B KoMIbIOTEpE XpaHATCs YUCIOBbIe KoadduumenTs! stoi popmynsl). Takoe mpen-
CTaBJIEHHE HAMHOTO KOMIIAKTHEE, YeM pacTPOBOE, COOTBETCTBEHHO JaHHBIC 3aHMMAIOT MHOTO
MEHBIIIE MECTa, OJJHAKO TIOCTPOCHHE JIF0O0T0 0OBEKTA BHIITOIHIETCS HE IIPOCTHIM OTOOPaKEHNEM
TOYEK Ha PKpaHe, a COMPOBOXKIACTCA HEMPEPHIBHBIM MEPECUETOM MapaMeTpPOB KPUBOW B KOOp-
JMHATHI SKPAaHHOTO WM MeYaTHOro n3oOpaxeHus. COOTBETCTBEHHO, paboTa ¢ BEKTOPHOM Tpa-
¢uKoii TpedyeT GoJiee MPON3BOAUTENBHBIX BRIYHCIUTEIBHBIX CUCTEM.

W3 smeMeHTapHBIX 00BEKTOB (JIMHHIA) CO3JAIOTCS MPOCTEHIIIHE T€OMETPHUECKUE OOBEKTHI
(HpI/IMI/ITI/IBBI) H3 KOTOPBIX, B CBOIO OUCPCAb, COCTABIIAOTCA 3aKOHUYCHHLIC KOMITIO3UIIUU. Xy,Z[O-
YKECTBEHHAasl MJUTIOCTPAIUs, BBIIOJIHEHHAs! CPECTBAMHU BEKTOPHOM rpaduku, MOXKET COlepKaTh
JIECATKH THICAY MPOCTEHITNX 00BEKTOB, B3aUMOCHCTBYIOIIUX APYT C JPYTOM.

BekTopHbIe pelakTophl yI0OHBI I CO3AaHHS H300PKEHUH, HO TPAKTUICSCKH HE UCIOJIb-
3YIOTCSl 1151 00paOOTKM TOTOBBIX PUCYHKOB. OHM HAIUIM HIMPOKOE MPUMEHEHHE B PEKIAMHOM
Ou3Hece, X MPUMEHSIOT Uil opopMiIeHHsT 00JI0KEeK MOIUTrpaduIeCKUX U3IaHUN U BCIOAY, TIIe
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CTHJIb XyJJOKECTBEHHOW pabOThl OJU30K K YepTeKHOMY. JIMIEpOM B 3TOM KJlacce sIBJSIeTCS ma-
ket CorelIDRAW.

Penakrops! TpexMepHO#l rpadMKH HUCIOIL3YIOT I CO3JaHUs TPEXMEPHBIX KOMIIO-
sunii. OHK UMEIOT JIBE XapaKTepHbIC 0COOCHHOCTH. BO-TIepBBIX, OHU MO3BOJISIOT THOKO yIpaB-
JSITh B3aUMOJCHCTBUEM CBOMCTB MOBEPXHOCTH M300paKaeMbIX OOBEKTOB CO CBOMCTBAMM MCTOY-
HUKOB OCBEIEHUS U, BO-BTOPBIX, MO3BOJISAIOT CO3/1aBaTh TPEXMEPHYIO aHMManuio. [loatomy pe-
JAKTOPBI TPEXMEPHOH rpauku HepeaIKo Ha3bIBAIOT TaKkke 3D-anumamopamu

CucreMbl_aBTOMATH3MPOBAHHOIO npoekTHupoBanus (CAD-cucTeMbl) MpeaHa3HaYCHbI
JUIsS aBTOMATH3alUK IPOSKTHO-KOHCTPYKTOPCKUX pabdor, abopeBuarypa CAD (Computer Aided
Design)roBopuT O MPHHAIEKHOCTH TIPOrPaMMBI CUCTEMaM aBTOMAaTHYECKOTO MPOCKTHPOBAHUS
— CAIIP. ITpumMeHSIOTCS B MAaIIMHOCTPOCHUH, MPHOOPOCTPOCHHUH, apXuTekType. Kpome uep-
TEKHO-TpadUIeCcKUX paboT 3TU CHCTEMBbI O3BOJISIIOT IPOBOIHUTH IPOCTEHIIIE pacueThl (Harpu-
Mep, pacdeThl MPOYHOCTH JIETalell) U BHIOOP FOTOBBIX KOHCTPYKTHBHBIX JIEMEHTOB U3 OOIIUP-
HBIX 0a3 JaHHBIX.

OtmuuutenbHas ocooeHHOCTs CAD-crcTeM COCTOUT B aBTOMAaTHYECKOM OOECIICUeHUU Ha
BCEX JTalax MPOCKTHPOBAHUS TEXHHUECKUX YCIOBUH, HOpM u mipaBui (Hampumep, ECKJI), uto
0CBOOOXKIaeT KOHCTPYKTOpa (MJIM apXUTEKTOpa) OT pabOT HETBOpYECKOro xapakrepa. Hampu-
Mep, B mammHOocTpoeHHn CAD-cuctembl crmiocoOHBI Ha 0a3ze cOOPOYHOTO YepTEkKa M3/ACNUs aB-
TOMATHYECKU BBITIONHUTH pa0oune YepTeKU JeTalledl, TOJTOTOBUTh HEOOXOAUMYIO TEXHOJIOTH-
YECKYI0 JOKYMEHTAIMIO C YKa3aHHWEM IOCIIeI0BAaTEIbHOCTH MEPEX010B MeXaHHuecKoi o0paboT-
KM, HA3HAYUTHh HEOOXOJIUMbIC MHCTPYMEHTHI, CTAHOYHBIC M KOHTPOIBHBIC MPHUCIOCOOTICHUS, a
TaK)K€ MOJArOTOBUTH YIPABISAIOIIAE IMPOrPaMMbl JUIsI CTAaHKOB C YHCJIOBBIM MPOrPAMMHBIM
ynpasienueM (UI1Y), npoMBIIUIEHHBIX pOOOTOB ¥ THOKMX aBTOMATU3UPOBAHHBIX JIMHHH.

Jly1s aBTOMaTU3aluK MPOEKTHO-KOHCTPYKTOPCKUX PabOT (haKTUUYECKU CTAaHAAPTOM SIBIISIET-
cst makeT AUtOCAD , mpeacTaBisroiuii co00i MOIIHYIO CUCTEMY aBTOMATU3UPOBAHHOTO MPOECK-
tupoBanust (CAIIP) mis co3maHust ¥ peIaKTUPOBAHHS CIIOKHBIX TpapuuecKuX OOBEKTOB, B
NIEPBYIO OYEPENb, IPOMBIIITIEHHBIX uepTexkeil. Pycckas nporpamMma CAIIP «Kommac».

2.8. Obpabomka uHpopmayuu mabnuyHo2o muna (3/1IeKMPOHHbIE Mabiuybi)

DJIEKTPOHHASI TA0JMIA — KOMITBIOTEPHBIN SKBUBAJIICHT OOBIYHON ABYXMEpPHOI TabmuIle, B
KJIeTKax (sueikax) KOTOpOW 3amucaHbl JAaHHBIC PA3IHYHBIX THIIOB: TEKCTBI, JIaThl, (OPMYJIbHI,
yhucla u apyras uHbopMarus. DIEKTPOHHAs TabllMila — OJTHA U3 CAMBIX PAaCHPOCTPAHECHHBIX U
MOIIHBIX MH(GOPMAIMOHHBIX TEXHOJOTHH Juis mpodeccnoHanbHOl paboThl ¢ naHHbIMH. s
yIpaBIeHUS 3JIEKTPOHHON TaONMUIeH CO3[aHbl CIEIUANBHBIE MPOTPaMMHBIC TMPOIYKTHl — Tal-
JUYHbIE TpoLeccopsl. Mes co3manus 37eKTPOHHOM TabIuIlbl BO3HUKIA y cTyneHTa ["apBapa-
ckoro ynuBepcutera (CIIIA) JIona Bpukiauna B 1979rony. BeInonHss CKydHbIE BBIYHCICHUS
SKOHOMHYECKOTO XapaKTepa ¢ MOMOIIBI0 OyXTaJITepCKOM KHUTH, OH U €ro Apyr boo dpaHKCTOH,
KOTOPBI pazOupaics B MpOrpaMMHUPOBAHUH, pa3padOTaly MEPBYIO MPOTPAMMY AJICKTPOHHON
Tabuiel, Ha3BaHyro umu VisiCalc.

DNEKTPOHHBIE TAOIUIBI TIPEIOCTABISIOT KOMIUIEKCHBIE CPEICTBA I XPaHCHHs pa3iind-
HBIX TUIOB JaHHBIX U UX 00paboTKH. B HEKOTOpOIi cTereHr OHM aHAJIOTMYHBI CUCTEMaM YIpaB-
neHus 06a3amMu JTaHHBIX, HO OCHOBHOHM aKI[EHT CMEIEH HE Ha XPAaHCHHE MACCUBOB JAaHHBIX U
o0ecrieyeHre K HUM JIOCTyIa, a Ha IpeoOpa3oBaHUE JaHHBIX, MPUYEM B COOTBETCTBHHM C HMX
BHYTPEHHUM COJIEPKAHUEM.

B ortnnume ot 6a3 JaHHBIX, KOTOpble OOBIYHO COAEPXKAT IIUPOKUI CIEKTP THIIOB JaHHBIX
(OT YUCIOBBIX M TEKCTOBBIX J0 MYJIbTUMEAMWUHBIX), ISl SJICKTPOHHBIX TaOJIUI] XapaKTepHa 3a-
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BBIIIIEHHAS! COCPEIOTOYCHHOCTh HA YUCIIOBBIX JAHHBIX. 3aTO AJIEKTPOHHBIE TAOIUIBI TIPEIOCTAB-
JS0T 00JIee MUPOKUH CIIEKTP METOJIOB JIJIsl pa0OTHI ¢ JaHHBIMH YHUCIOBOTO THUIIA.

Takum oOpazom, DT — 3TO crnenuanbHas MOJAETb CTPYKTYPHUPOBAHHUS, MPEACTABICHUS U
00pabOTKK MPOU3BOJILHON WH(POPMAIIUH, TECHO CBSI3aHHAS M C TEKCTOBBIMHU JIOKyMEHTAMH, U C
0a3zaMu JaHHBIX.

OCHOBHOE CBOIMCTBO JIEKTPOHHBIX TaOJHII COCTOUT B TOM, YTO ITPH U3MEHEHUH COJIEprKa-
HUS JIIOOBIX SYeeK TaOJIMIBI MOXKET MPOUCXOAUTh aBTOMATUYECKOE M3MEHEHUE COAEPIKaHUS BO
BCEX NPOYMX SUCHKax, CBA3aHHBIX C M3MEHCHHBIMH COOTHOIIECHHEM, 3a/[aHHBIM MaTeMaTnye-
CKUMH WJIM JIOTUMECKUMH BhIpakeHusMU (hopmymnamu). Co3aBasi Ty MM UHYIO TaOJIHILY, TOJb-
30BaTeJb BBINOJHSACT OJHOBPEMEHHO (YHKIUH MOCTAHOBIIMKA 3a1addl (QITOPHUTMHCTA), MPO-
rpaMMHCTa ¥ KOHEYHOTO N0JIb30Bartes. [103ToMy OH MOXET onepaTUBHO BHOCUTH JIIOOBIE U3Me-
HEHUs, CBS3aHHBIE C MOJAEPHM3AIMEH aJropuTMa pacdera, MEepeKOMIIOHOBKOW TAaOJHUIBI U T.JI.
[IpoctoTta 1 ynoOcTBO pabOThHI ¢ ANEKTPOHHBIMU TaOIMIIAMU CHUCKAJIM UM IIHPOKOE MPUMEHE-
HUE B cepe OyXraaTepcKoro y4dera, B KaueCTBE YHHBEPCAJIbHBIX HHCTPYMEHTOB aHailu3a (u-
HAHCOBBIX, CHIPHEBBIX U TOBAPHBIX PBIHKOB, JOCTYMHBIX CPEICTB 00pabOTKM PE3y/IbTAaTOB TeX-
HUYECKUX HCIBITAHUH, TO €CTh BCIOY, I/Ieé HEOOXOANMO aBTOMATHU3UPOBATH PETYJSPHO MOBTO-
psIoIIMecs: BBIYUCICHUS JOCTATOUYHO OOJBIINX 00BEMOB YHCIOBBIX TaHHBIX.

Cpenu cpeicTB TaHHOHM TPYIIIBI B HACTOSAIIEE BpeMsi O€3yCIIOBHBIM JIHIEPOM SIBIISIETCS T1a-
ket Microsoft Excel.bonbmmHCTBO 37EKTPOHHBIX TaOIHI] UMEIOT CPEACTBA CO3AaHuUs TPadUKOB
U JMarpamm, CpecTBa WX PEIaKTUPOBAaHUS M BKIIOYCHHS UX B HY)KHOe MecTto. Kpome Toro, B
HUX UMEETCs OOJIBIIIOE YUCIIO BCTPOCHHBIX (DYHKIIUN — MAaTEMATUYCCKHUX, CTATUCTHYCCKUX, UME-
€TCsl BO3MOKHOCTh PeIlaTh 3a7a4 YCJIOBHOW M 0€3YCIOBHOM, JUCKPETHON M HENPEPHIBHON OII-
tumu3aiuu. CepBUCHbBIC GYHKIIMU TaOIUUHOTO mpolieccopa ExcelmosBosstor nposepsith opdo-
rpaduIo TEKCTa, OCYIIECTBIIATH 3aIIUTy JAHHBIX OT YTEHHUS WIM 3aluch. BO3MOXHO co3naHue
JTUAJIOTOBBIX OKOH WJIH OOpalieHne K JUHAMHYECKUM OuOInoTeKaM. 3aMeTUM, 4TO B TAOJIMYHOM
nporeccope Excelects cpenctBo co3manus makpocos — Visual Basic for Application®ce ta6-
JIMYHBIC TPOLECCOPHI MOIACPKUBAIOT (opMaT 0a3bl JAHHBIX U MPEACTABISIOT YIOOHBIC Cpel-
cTBa pabOTHI C HUMH.

2.9. CneyuanbHble MamemMamu4ecKue rnakemabl

OpueHTHpOBaHbI HA IOCTATOYHO MAacCOBOE MPUMEHEHHUE M 00eCIeYrBaIOT pelleHre 3a1a4
B MaTeMaTUKe, TEXHUKE, CTATUCTHKE U APYrux obnactsax. [loTpeOHOCTh B MaTeMaTHUECKUX pac-
YyeTax MO-MPEeKHEMY BeJIMKa B HalleM OOIeCTBE, UIYIIEM CKBO3b TEPHUHU K PHIHOYHOM 3KOHO-
muke. OHOM M3 OCHOBHBIX 00JIaCTel MPUMEHEHHs] KOMITbIOTEPOB U MOHBIHE SBJIAIOTCS MaTeMa-
TUYECKHE U HayyHO-TEXHHMUYecKue pacueTsl. Camo 1o cebe MosBIeHUE KOMIBIOTEPOB HE YIPO-
I1aJI0 MATEMATUYECKUE PACUETHI, A JIMILb [103BOJISUIO PE3KO MOBBICUTH CKOPOCTh MX BBIIIOJIHEHUS
U CIIOKHOCTh pemaeMsbIX 3anad. [lonbp3oBaTensiM KOMIBIOTEPOB, MPEXKIE YEM HAYMHATh TAKUE
pacueTsl, He0OX0IUMO OBIJIO M3YYUTh CaMH KOMIIBIOTEPHI, S3BIKM MPOTPAMMHUPOBAHUS U JO-
BOJIBHO CJIOKHBIE METO/Ibl BBIYMCIEHUM, IPUMEHUTD U MIPEACTABUTH M1OJ] CBOU LIEJIN MPOrPaMMBbl
JUISL peIIeHUs] PAaCUETHBIX 3a/1a4 Ha s3bIKaxX MporpaMmupoBanus. [loHeBose MHKEHEpy, PU3UKY,
XUMHUKY, METAJUIYpPry U MaTe€MaTUKy HNPUXOJUIOCHh CTAaHOBUTHCS NMPOTPAMMUCTOM, HOPOIO J0-
BOJIBHO TIOCPE/ICTBEHHBIM.

Heo0XoaquMoCTh B 9TOM OTIIaNa JIHIIb IT0CJIe MMOSIBJICHHS HHTETPHPOBAHHBIX MaTeMaTHye-
CKUX TPOTPaMMHBIX CHCTEM JJisi Hay4YHO-TeXHHuYeckux pacueroB. MatLAB (MathWorks),
MathCAD (MathSoft), Maple (Waterloo),Mathematica (Wolfram Researchi ap. Bonbioe
YHCIIO TTOJO0OHBIX Pa3pabOTOK CBHIETEIBCTBYET O 3HAUUTEILHOM MHTEpECE K HUM BO BCEM MUpE
¥ OYpPHOM Pa3BUTHU KOMITBIOTEPHBIX MAaTEMaTHYECKUX CUCTEM.
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[Iupokyro U3BECTHOCTH M 3aCIyKEHHYIO MONYJISIPHOCTH enle B cepeanne 80X ronos npu-
o0Opesli MHTErpUPOBAaHHBIE CUCTEMbI JJIi aBTOMATHU3allMM MaTeMaTHYeCKHX pPacyeToB Kiacca
MathCAD, pa3paborannsie pupmoit MathSoft CILA). 1o ceit neHh OHU OCTAIOTCS €TUHCTBEH-
HBIMM MaTeMaTHUYECKHMHU CHUCTEMaMH, B KOTOPBIX OMHMCAaHUE PEUIeHHs] MaTeMaTHYeCKHUX 3adad
JAeTCs ¢ TIOMOINBIO MPUBBIYHBIX MaTeMaTU4YeCKuX (GopMyn M 3HAKOB. Takoil ke BHUJ UMEIOT U
pe3yabTarhl Bhiuncienuii. Tak uro cucrembl MathCAD BrosHe ompaBabiBaioT abOpeBHATYpPY
CAD (Computer Aided DesignjoBopsiiiyto 0 IpUHAIICKHOCTH K HAMOOJIee CIIOKHBIM U TIPO-
JBUHYTBIM CHCTEMaM aBTOMaTtudeckoro mnpoektupoBanuss — CAIIP. MoxHo cka3arh, 4TO
MathCAD —cBoero pona CAIIP B maTemaTHKe.

MathCAD —mareMaTHYECKH OpHEHTHPOBAaHHAs YHHBEpcalbHas cucTeMa. [loMumo cob-
CTBEHHO BBIYMCIICHHI OHA MO3BOJISIIOT YCHENIHO pelaTh 3aau, KOTOphIe ¢ TPYAOM MOJAAI0TCs
MOIMYJSIPHBIM TEKCTOBBIM peJaKTOpaM WM 3JeKTPOHHBIM TabiuiaM. C MOMONIbI0 HEe MOXKHO He
TOJIbKO KaUeCTBEHHO MOATOTOBUTH TEKCTHI CTaTei, KHUT, AUCCEPTAllUi, HAYYHBIX OTYETOB, TU-
IUIOMHBIX U KYpCOBBIX IIPOEKTOB, HO, KpOME TOro, obyieryaeT HaboOp CaMbIX CIOXHBIX MaTema-
TUYECKUX (OPMYJ U JaeT BO3MOXKHOCTh MPEJCTABICHUS PE3yJIbTaTOB, B M3bICKAHHOM Tpaduue-
ckom Buze. K cpencrtam HoBeIX Bepcuii MathCAD oTHoCSTCS HacTpoiika moj Jiro0oi Maito-
MaJIbCKU M3BECTHBIN THII TIEUATAIONIETO YCTPOMCTBA, OOrarhlii HaOop mpU(TOB, BO3MOKHOCTD
UCIOJIb30BaHuUs BceX MHCTpyMeHToB WiNndows, mpekpacHasi rpaduka ¥ COBPEMEHHBIH MHOTO-
okoHHbI nHTEepdetic. Haunnas ¢ Bepcun MathCAD 7.0 PROskitouensl 3¢ GeKTHBHBIE Cpej-
CTBa LBETOBOI'O O(POPMIICHHUS JOKYMEHTOB, CO3/IaHMsI aHUMAIMOHHBIX (IBIKYIINXCS) TpaduKoB
U 3BYKOBOT'O COINPOBOXKICHHSA. TyT e TEeKCTOBBIA, (OPMYNBHBIA U rpaduuecKuil peaaKTopsl,
00BEIMHEHHBIE C MOIIHBIM BBIYUCIUTENbHBIM MoTeHLHaIoM. [IpegycMoTpeHa U BO3MOXKHOCTD
O0BEAMHEHUS C JPYTHUMH MOIIHBIMH MATEeMATHUYECKUMHU M TpahUUECKUMHU CHCTEMaMH ISl pe-
HIEHUsI 0c000 CIOKHBIX 3a1a4. OTcoAa U Ha3BaHHE TaKUX CUCTEM — WHTETPUPOBAHHBIE CHCTE-
MBI.

OcraBasch TMO-TIPEKHEMY MOIIHONH CHCTEMOH Ui YHMCIACHHBIX pacueroB, MathCAD
HauuHas ¢ Bepcun 3. OmpuoOperna BO3MOKHOCTH BBITIOJIHEHUSI HEKOTOPBIX CHMBOJIBHBIX OTlepa-
IIM#i, T. €. CTaja CUCTEMOM KOMIBbIOTEpHOU anreopsl. s atoro mo nurensun Gpupmel Maple B
cuctemy MathCAD Ob110 BBEIEHO HECKOJIBKO YPE3aHHOE SIIPO CUMBOJIBHBIX ONEpaIuid OT CH-
crembl Maple V.Yucno Takux omneparuii, JOCTYITHBIX MMOJb30BATEII0 U3 MEHIO, TIIATEIBHO OII-
TUMHU3UPOBAIOCH U OBUIO OTPAaHUYEHO TEM Pa3yMHBIM MHHHMYMOM, KOTOPBIH HEOOXOJUM Mac-
COBOMY IOJIb30BaTeNI0. TeM HE MeHee CHMBOJIbHBbIE BO3MOXHOCTH CHCTEM PaCIIUPSUIUCH OT
BEPCHH K BEpCHH; HanOoJIee MoJiHO OHU mpezcrasieHsl B Bepcun MathCAD 7. 0 PRO.

Hauunas ¢ Bepcun 4.0 cucrema MathCAD crana 32-pa3psiaHoit. 9TO 03HAYaeT, 4TO IS
ee paboThl 3a7eCTBOBAHbI camble OBICTpbIe M (P (EKTUBHBIE KOMAH/Ibl COBPEMEHHBIX MHKPO-
IPOIIECCOPOB, Mpek e Beero kiaacca Pentiumu Pentium ProB pesynbraTe, HECMOTpS Ha 3aMET-
HOE yBEJMUYEHUE MaTEMaTHUYECKUX BO3ZMOKHOCTEH M YIIydllleHHe MOJIb30BaTeIbCKOro HHTepQeii-
ca, CKOpOCTh pabOThI CUCTEMBI HE TOJILKO HE YMEHBIIIHMIIACh, HO ¥ 3aMETHO BO3POCIIa.

OcHoBHbIC mpenMyniecTBa padcotsl B cpeae MathCAD:

1. MaremaTuueckue BBIpAaXKEHUs 3alUCBIBAIOTCS B UX OOLIETIPUHATOM HOTAlMU. YUCIUTENb
HaxOJHUTCs BBEPXY, a 3HAMEHATEIb — BHU3Y; B MHTErpaJle IIPEAeIbl HHTETPUPOBAHUS TaKKe
PacCIOJIOKEHBl Ha CBOMX IPHUBBIYHBIX MecTax. [IpyHIMII, OJI0KEHHBIM B OCHOBY IOJIb30Ba-
TEJIbCKOTO MHTEp(delica — «iporpamma JI0JKHA OBITh TIOHATHOM HE TOJIBKO JJIs1 KOMITBIOTEPA,
HO W IS YEJIOBEKa».

2. B cpene MathCAD mporiecc co3aanusi «IporpaMmbI» UACT MapajlieIbHO C €€ OTJIAIKOM.
[Tons3oBarens, BBeas B MathCAD-1okyMeHT HOBOE BBIpaKEHHE, MOYKET HE TOJBKO Cpasy
MOJICYNTATh, YEMY OHO PABHO MPHU OMPEICICHHBIX 3HAYCHUSAX MEPEMEHHBIX, HO U MMOCTPOUTH
rpaduK WK MOBEPXHOCTh, YTOOBI Cpasy OMPECIUTh, T/Ie KPOETCs OmuoKa.
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3.

B maker MathCAD BctpoeH (MHTErpUpOBaH) MOLIHBIH MaTeMaTHYECKHI armapar, mo3BoJIsi-
IOIIVI penraTh BO3HHUKAIOIIUE 3a]a4n Oe3 BhI30Ba BHEIIHKX Tporenyp. K takoro poxa 3ana-
9YaM OTHOCSITCS, HAIIpUMeEp, CIICAYIOLIHE:

*  pelleHue anreOpandecKux ypaBHEHUH U CUCTeM (JTMHEWHBIX M HEJIMHEHHBIX);

* pemieHHE OOBIKHOBEHHBIX IU(QEepeHIaTbHBIX ypaBHEeHUH u cucTeM (3amada Komm u
KpaeBas 3aj1aua);

e pemenue nuddepeHunanbHbIX YpaBHEHUH B YACTHBIX TPOU3BOIHBIX;

e crarucTHyecKas o0paboTKa JaHHBIX (CrIIaKHBAHHME, HHTEPIIOISLIMS, SKCTPAIIOJISALHS, aIl-
POKCUMAIIHS U JIP.);

* pabora c BEKTOpaMH 1 Marpuliamu (JIMHEHHas anredpa u jap.);

* TIOMCK MUHUMYMOB M MaKCUMyMOB (DYHKITHOHAIBHBIX 3aBUCUMOCTEH (peIIeHre ONTHMH-
3aIIMOHHBIX 3a7a4).

[Taker MathCAD nonoHeH 3JeKTPOHHBIM CIIPABOYHUKOM 10 OCHOBHBIM MaTeMaTHYECKUX U
¢U3UKO-XMMHYECKUM (OPMYJIaM U KOHCTaHTaM, KOTOPbIE MOYKHO aBTOMAaTHYECKH IepeHO-
CUTh B JOKyMEHT 0O€3 OIaceHHs BHECTH B HUX HCKakeHHA. Kpome Toro, cymecTByer psia
AIIEKTPOHHBIX YUYEOHHMKOB MO Pa3IMYHBIM JUCHUILUIMHAM: pelleHre OObIKHOBEHHBIX audde-
PEHIMATBHBIX YPaBHEHUH, CTATUCTHKA, TEPMOJMHAMHKA, TEOPHsI YIIPABICHUS, COTPOTHBIIE-
HUe MaTepuasoB u T.A. [Ipexe yeM pemars BO3HUKIIYIO MPOOIEMY, MOIb30BATEIh MOXKET
U3Y4YHUTh JJIEKTPOHHBIA YUeOHUK M NIEPEHECTH M3 HEeTO B CBOW JIOKYMEHT HYXHbIE (hparMeH-
ThI, OTAEIbHBIE (OPMYIIBI U KOHCTAHTHI.

Permras mocraBieHHYO 3a/1a4y, MOJIb30BATEIh MOXKET BBOAWTH HE TOJBKO YHCIIOBBIC 3HAUE-
HUS TICPEMCHHBIX, HO ¥ JIOTIOJHSTh X Pa3MepHOCTsIMH. [Ipr 3TOM OH MOXKET BBIOpATh M CH-
cremy exunuil (CH, kr-M-c, r-cM-c, OpuTaHCKas), 1 KOHKPETHBIE Pa3MEPHOCTH (MM, TIOHMBI,
¢yrsl 1 T.1.). Cucrema MathCAD B Hux cama pa30epeTcs U BBIAACT OTBET C 3aIaHHOM MOJTb-
30BaTeIeM Pa3MEPHOCTHIO.

Cucrema MathCAD obopynoBaHa cpeacTBaMH aHHMAIMH, YTO TO3BOJISIET PEan30BaTh CO-
3J1aHHBIC MOJICTIM HE TOJIBKO B cTaTHKe (4nciia, Tabnuipl, rpauku), HO U B AWHAMUKE (aHH-
MAI[HOHHBIC KJIHIIBI).

B cucremy MathCAD unTerpupoBaHbl CpeCTBa CHMBOJIBHOW MaTEMaTHKH, CTO TO3BOJISIET
peaTh MOCTABJICHHBIC 3a/1a41 HC TOJIBKO YHUCJICHHO, HO U aHAJIUMTHYCCKU.

BaMeTI/IM, YTO MAaTEMAaTUYCCKUEC ITaKEThI — HGHHBIﬁ HHCTPYMCHT, HO JIMIIb B KBa.]'II/I(bI/I'

[IUPOBAHHBIX PyKaxX W OH He M30aBisieT, a HA0OOOPOT YCHIIMBAET HEOOXOJMMOCTh M3Y4YEHUS Ma-
TEMAaTHUKU. J[eliCTBUTENBHO, OCBOEHHE MAaTEMATHUYECKUX MTAKETOB MOXET CO3/1aTh Y MOJb30BaTe-
JIS1 UJUTFO3UI0 OCBOEHUS caMoil MaTeMaTHKU. OJTHAKO CJIelyeT IOMHUTb, YTO MHCTPYMEHT HE 3a-
MEHSIeT KOMIIETEHTHOCTh. Hukakue KkpacoyHble MEHIO HE OCBOOOXKIAIOT MOJIb30BATENS OT MOHU-
MaHHUs CYyTH MaTEMAaTUYECKUX METOJIOB, PEAJIU30BAaHHBIX B TAKUX IaKeTaxX. JTO CBOEro pojia Mc-
KYCCTBEHHBI MHTEJIEKT, KOTOPBIM TOIBKO B YMEJBIX PYKax IMOJIb30BaTENsl, 00JIaJalonero ecre-
CTBEHHBIM HHTEJIEKTOM, MO>KET IPUHECTH CYLIECTBEHHYIO M10JIb3Y.

2.10. ModenbHbie cucmeMbi MOGOEPIKKU NPUHSIMUS peweHul

MO,Z[G.HBHBIG CUCTCMbI NMOAACPIKKN NPUHATHUA peH_IeHI/Iﬁ U COOTBCTCTBYIOIIUC UM HH(bOp-

MallMOHHBIE TEXHOJOTUH MOSBUINCH B OCHOBHOM B 70-80€ ro/b1, 4eMy ciocoOCTBOBAIM Pa3BH-
THC TeOpI/II/I MOI[GJII/IpOBaHI/IH, MaTeéMaTukKu, B OCO6€HHOCTI/I YUCJICHHBIX MCTOI0B peLHeHI/IH, -

POKOE pacripoCTpaHEeHUE MEPCOHATBHBIX KOMIIBIOTEPOB, CTAHJAPTHBIX MTAKETOB MTPOTPaMM.
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MogenbHble CHCTEMBI TOJIEPKKH MPUHATHS PEIICHUH MPEICTaBIAIOT cO00i B KOMITb-
IOTePHBIX MH(MOPMAIMOHHBIX CHCTEM, TOMOTAIOIINX JIHIy, NpuHUMatoiiemy perrenue (JIIIP), B
INPUHATUU PELICHUHN IPU HAIWYHUU IJIOXO CTPYKTYPUPOBAHHBIX 3a7ad IIOCPEIACTBOM IPSIMOIO
JIMAJIOTa ¢ KOMIIBIOTEPOM C MCIIOJIb30BAaHUEM JAaHHBIX M MATEMaTHYECKUX MOJIEIIEH.

3aaul CYMTAIOTCSl XOPOIIO CTPYKTYPUPOBAaHHBIMM, €CIIM JIMIY, IPUHUMAIOLIEMY pelle-
HUE, U3BECTHBI BCE MX 3JIEMEHTHI U B3aUMOCBSI3U MeXay HUMHU. OOBIYHO MPU TAaKOM BBICOKOM
YPOBHE NMOHMMAaHUS 33J]a4l yAACTCs BBIPA3UTh €€ CoJepkKaHue B JOpMe MaTEMaTUIECKUX MOJIe-
Jiel, UMEIOIIUX TOYHBIM AJITOPUTM PEMIEHUS. DTH 3aJa4l HOCST MOBTOPSIONIMIICSA, PYTHHHBIN
xapakrep. Llenpro ncnonb3oBaHus MWHPOPMALMOHHBIX CHCTEM JUIS PELICHUS CTPYKTYpUPOBaAH-
HBIX 3a]a4 SBJISETCS NPAKTHUECKU IOJIHAs aBTOMATHU3allMs HX pelieHus. Pemenue xoporio
CTPYKTYPHUPOBAHHBIX 3aJia4 I10 )XCCTKUM, PA3 U HABCCTd CO3AAHHBIM aJITOpUTMaM, IMPOU3BOAUT-
Cs1 KOMITBIOTEPOM H, B IIPUHIIKTIE, HE TpeOyeT yuacTust Texnosora (JITIP).

3anauu, no kotopbiMm JIIIP He ynaercst BbIIETUTh OTACIbHBIC AJIEMEHThI U YCTAHOBUTH CBSI-
3W MEXIY HUMH, Ha3bIBAIOTCS HECTPYKTYPUPOBAHHBIMH. J[JIs1 pemIeHUs] HECTPYKTYPHUPOBAHHBIX
po0JieM KOMITBIOTEP OKa3bIBaeTCs OECIONIE3HBIM, 3/IeCh OCHOBHASI pad0Ta OCTaeTCs 32 TEXHOIIO-
roM (desoBekoM). B mpakTHke ympaBieHHsS TEXHOJOTHYECKHMHU MPOIECCAMH MMEETCS CPAaBHU-
TEJIbHO HEMHOTO MOJHOCTBIO CTPYKTYPUPOBAHHBIX WJIM COBEPIICHHO HECTPYKTYPHUPOBAHHBIX
3amad. O OOJIBITMHCTBE K€ 3a7a4 MOXHO CKa3aTh, uto JI[IP nmeer o HUX HemonmHOE MpecTaBIe-
HUe, 3Has JIUIb YaCcTh UX AJIEMEHTOB U CBs3€l MeXay HUMHU. Takue 3a7au Ha3bIBAIOTCS MJIOXO
CTPYKTYpUPOBaHHBIMH. IMEHHO Takue 3a/Jaud 4Yaile BCEr0 M BCTPEYAIOTCS B METAJUTYPTHH MPHU
VIPABJICHUN TEXHOJOTHMYECKUMH MPOLECCaMU, KaueCTBOM MPOAYKIMU U T.I. PelmieHue mioxo
CTPYKTYPUPOBAHHBIX 3a/a4 TPEOYeT UCTIOIb30BaHMS KOMITBIOTEPA COBMECTHO C YCUITUSMH YeJI0-
Beka (IPOM3BOJCTBEHHOTO MEPCOHANIA, JIMIA, MPUHUMaroLIero pemieHue). [Ipu sTom uHpopma-
IIHOHHBIE CUCTEMBI MOTYT OKa3bIBaTh JIMILy, IPUHUMAIOIIEMY pEIIeHHEe, TP BUAA TOJICPKKH:
UH(POPMALIMOHHYIO, MOJICIbHYIO U AKCIIEPTHYIO, 3TO U OTpaskeHO Ha puc. 2.1.

['maBHOI 0COOEHHOCTHIO MOJIEIBHBIX CHCTEM IMOAJNEPKKH MPUHATUS PEIIEHUN SBISETCS
KaueCTBEHHO HOBBIH METOJ OpraHM3aIl¥ B3aMOJICHCTBHS YelIOBEKa M KOMITbIoTepa. Beipabot-
Ka PEIICHMS, YTO SBIJISIETCSI OCHOBHOM LIEJIBIO 3TOM TEXHOJOTUH, POUCXOIUT B pe3yJIbTaTe UTe-
paumonHoro nporecca (puc. 2.10, B KOTOpOM y4acTBYIOT:

CUCTEMA MOAACPKKHU IIPUHATUSA peI_HeHI/Iﬁ B POJIKM BBIYHCIUTEIIBHOTO 3B€HA U O6’BCKTa;

YCJIOBCK KaK YIIPABJIAKOHUICC 3BCHO, 3aJar0IICC BXOAHBIC JAHHBIC W OLICHUBANOMICC IIOJTY-
YEHHBIN pe3yJbTaT BEIYMCIEHU HAa KOMITBIOTEPE.

BapuanTt Pemenue
Cucrema moaepKKH BBIYHCIICHUH Jlumo, npunMMaroee BBIPaOOTaHO
IPUHATHUS PeLICHUH > peuieHue >

A

BBeneHne HOBBIX HCXOIHBIX JaHHBIX
Puc. 2.10.Texnonocuss mooenvHou cucmemovl NOOOEPHCKU NPUHANUSL

peutenuti Kak umepayuoHHslll npoyecc

OKoOHUYaHKME MUTEPAIMOHHOTO MPOIIECCca MPOUCXOIUT MO BOJIC UeioBeKa (orepaTopa, TeXHO-
jIora, JIAIA, MPUHUMAIOIIETO PEIIeHNUE).
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PaccmoTpuM B camoMm 00111eM BUE CTPYKTYPY MOACITBEHON CHCTEMBI MOAACPIKKHU TPUHSATHUS
peuennii. B coctaB MOZIEIbHON CUCTEMBI MOIIEPKKHA MTPUHSITHUSL PEIICHUN BXOIST TPU TJIaBHBIX
xKomroneHTa (puc. 2.17):

e 0a3a JaHHBIX,
* (Qasa MoJelIeil;

* cucTeMa ynpaBJieHHs] HHTepPEHCcOM MeX Iy MOIb30BaTEIeM U KOMIBIOTEPOM.

baza ganHbIX CYBJ CYBM Baza moneneit

CucremMa yrpaBlIeHUS
uHTEpdeiicom
A

\ 4
Yemnosexk,
MIPUHUMAOIIN I
peleHus

Puc. 2.11.0cnosnbie KOMROHEHMbL MOOEIbHOU CUCTIEMbL
HOO0EPAHCKU NPUHAMUSL PEeUleHUT

baza naHHBIX B MOJEIBHOW CHCTEME MOJICPKKU MPUHATUS PEUICHUH UTpaeT Ba)KHYIO
pOJib, TOCKOJIBKY JJAHHBIE MOTYT UCIIOJIb30BAThCS HEMOCPEICTBEHHO MOJIb30BATEIEM ISl pacye-
TOB MPU NOMOIIIM MaTeMaTHUYECKUX MOJIEIIEH.

baza monenel (KOMITJICKC pa3jMyYHBIX MOJEJCH) UCIIONB3YETCS IS OMMCAHUS M ONTHMU-
3anuu nporiecca. bez Mozeneit ocymecTBIATh IpoLecchl B UHGOPMALIMOHHBIX CUCTEMaX MOXHO
TOJILKO METOJIOM P00 M OMIMOOK (IepraHbsi METALTYPTHYECKUX CHCTEM), YTO, KOHEYHO XK€, He-
IIPUEMIIEMO B COBPEMEHHOW METAJUTYPIHH. 3aMETHUM, YTO KOMIUIEKC MAaTEMaTUYECKUX MOJeNen
SIBJISIETCSI OCHOBOM MOJEJNIBHOM CUCTEMBI MOAAEPKKH NPUHATUS perteHus. [lonbp3oBarens umeer
BO3MOXXHOCTh MOJIYUYUTh HEJOCTAIOLIYI0 €My HHGOpMAaUIO IJs MPHUHITHUS pPEUICHUs MyTeM
YCTaHOBJICHHS IMajora ¢ MOJIEJbIO, 9TO 00JIerdaeT BHIPAOOTKY U OIEHKY aJIbTEPHATHB PEIICHUS.

Cucrema ynpasieaus 6a3oi mogeneir (CYBM) nomkHa 061a1aTh CIeIyIONUME BO3MOXK-
HOCTSIMU. CO31aBaThb HOBEIC MOJICIIU WU U3MCHITH CyH_IeCTByIOH_II/Ie, HO,Z[I[ep)KI/IBaTI: nu 06HOB-
JSTh TapaMeTpbl Mozeieit (OCyIIecTBIATh MACHTH(UKAIMIO MapaMETPOB), MAHHITYJIHPOBAThH
MOJICIISIMU.

Cucrema ympaBieHUss WHTephEHcoM ompenesseT S3bIK MOIb30BaTelNs, S3bIK COOOIICHHI
KOMIIBIOTEPA, OPTAHU3YIOIIUN JAUAJIOr HAa dKpaHe AUCIUIESA. S3bIK MOJIB30BATENS] — 3TO T JIEH-
CTBHUsI, KOTOPBIE TIOJIb30BATENb TPOU3BOAUT B OTHOIIEHUHM CHCTEMBI IIyTEM HCIIOJIB30BAaHUS BO3-
MO>KHOCTEH KJIaBHATYPBI, MBIIIU U T.I. SI3bIK COOOIIEHU — 3TO TO, YTO MOJIH30BATENh BHIUT Ha
SKpaHe JUCIUIes], JaHHbIE, TOJIYyYEHHbIE Ha IPUHTEPE, 3BYK U T.I. B mponecce nuanora monb3o-
BaTeb JOJDKEH peain30BaTh CBOM 3HAaHMS. CI0/1a OTHOCUTCS HE TOJIBKO IJIaH JEHCTBUM, HAXO-
JSIIUICS B TOJIOBE y MOJIB30BATENs], HO U NHCTPYKLIUH, CIIPABOYHBIE TAHHBIE, BBIJABAEMbIE KOM-
NBIOTEPOM IO KOMaHE O MoMoIu. NHCTPpYKIIUK U CTIPAaBOYHBIEC JAHHBIE, BbIIaBa€Mble CUCTEMOM
10 MPOChOE MOJIB30BaATENSA, OOBIYHO HE CTAaHJAPTHBI, a CIEIHATU3UPOBAHbI C TOUKHU 3PEHUS CJI0-
JKUBLIEHCS CUTYALIUU.



UHbopmayuoHHbIe mexHoI02uu 8 Memarsiypauu (4acme 2) 35

B npanpHeliieM Mbl pacCMOTPUM METOJOJIOTHIO MAaTEMAaTHYECKOTO MOJAEIHMPOBAHUS OC-
HOBHBIX IIPOLIECCOB B METAJUIYPIMU Ha MPHUMEPE JOMEHHOI'O MPOW3BOJACTBA U aJUM KPaTKYIO
XapaKTEpUCTUKY IIPOrPAaMMHBIM CPEJICTBAM M PEILIAEMbIM 3aJjauaM B paMKax MOJEJIbHOH cucre-
MBI NOJJEPKKU TPUHATHUS PEILICHUMN.

2.11. MHehopmayuoHHasi mexHOs102Usi IKCNepMmMHbIX cucmem

HawnGonpmmii mporpecc cpey KOMIbIOTEPHBIX HHPOPMAIIMOHHBIX CHCTEM OTMEUYEH B 00-
JJaCTnu pa3pa60TKH SKCHEPTHBIX CUCTEM, OCHOBAHHBIX HA HCIIOJIL30BAHHWHU HUCKYCCTBCHHOI'O WH-
TEJIJICKTA.

TepMuH “MCKYyCCTBEHHBIN HHTEIUIEKT” BrepBbie BBen J[xoH Makkaptu, mpodeccop
CtauadopAcKOoro yHUBEpCUTETa, aBTOP MHOTHX SPKUX pabOT MO MpOrpaMMHUPOBAHUIO, OH K€
MPOBET U MEPBYIO KOHPEPEHIHIO N0 HCKYCCTBEHHOMY HHTEIUICKTY.

NHTepec K TEOpUH MCKYCCTBEHHOTO MHTEUIEKTa M €r0 CO3JaHHIO0 BO BCEM MHpE CYIIe-
CTBEHHO BO3pOC IOCIE TOro, Kak Anonus oobssuia B 1979r. o npoekre cozganus 9BM mnsitoro
HIOKOJICHHS, 00JIaIaloIMX BO3MOKHOCTBIO MHTEIUIEKTYaIbHOTO JHAjora ¢ HEMpOrpaMMHpPYIO-
VMU TI0JIb30BATEISMU.

[Tox MCKycCTBEHHBIM WHTEIUIEKTOM OOBIYHO MOHMMAIOT CIIOCOOHOCTH KOMITBIOTEPHBIX CH-
CTEM K TaKuM ,Z[GI>'ICTBI/I$IM, KOTOPLIC HA3bIBAJIUCH 6]:1 HUHTCJUICKTYAJIbHBIMU, C€CJIINU 651 ncxoauin
oT 4enoBeka. Yamie Bcero 31ech MMEIOTCS B BHIY CIIOCOOHOCTH, CBSI3aHHBIE C YEIOBEYCCKUM
MBIIIJICHUEM. PaGOTBI B 06HaCTI/I HCKYCCTBCHHOT'O MHTCIIJICKTA HC OI'PAHUYNBAIOTCA 3KCIICPTHBI-
mMu cuctemMaMu. OHH BKITIOYAIOT B ce0s co3/1aHue pOOOTOB, CUCTEM, MOJCIUPYIOIIUX HEPBHYIO
CUCTEMY YelIOBEKa, CIIOCOOHOCTh K OOYYEeHHIO, pacrio3HaBaHUE o0pa3oB H T.1. B metamnypruu
MOJIYYIJIO HaOOJbIIIee PaclpoCTpaHEHUE BaKHEWIee HampaBJIeHHE padoT B 0OJACTH HMCKYC-
CTBCHHOTI'O MHTCJIJICKTA — 9KCIICPTHBIC CUCTCMBI.

['maBHAs ues UCMOJIb30BAHUS TEXHOJIOTUH SKCIEPTHBIX CHCTEM 3aKJIIOYAETCS B TOM, UTO-
OBl TOMYYUTHh OT JKCIEpPTa €ro 3HaHUS W, 3arpy3WB UX B MaMATh KOMITBIOTEpA, MCIOJIb30BATh
BCSKHUH pa3, KOT/Ia B 3TOM BO3HHKHET HEOOXOAMMOCTb.

TpaguuuOHHBIE 3HAHUS CYIIECTBYIOT B JABYX BHAAX — KOJUICKTUBHBIM ONBIT U JIMYHBIN
OIBIT.

Ecnu Gonbiast 4acTh 3HaHUIA B IpeAMETHON 00JacTH MPeCTaBIeHa B BUIE KOJJICKTHBHO-
ro ombITa (Harmpumep, TEOpHs TEIUIOMACcCONIEPeHOca), TO 3Ta PeIMEeTHAsE 00JIaCTh HE HYKIACTCsI
B 9KCIIEPTHBIX cucTeMax (puc. 2.12).

Ecnu B npeaMeTHO# 00acTi OOJIbIast 4acTh 3HAHUM SBJISACTCS JTMYHBIM OIBITOM CIICIIHA-
JIMCTOB BBICOKOTO YPOBHA — 3KCIICPTOB, C€CJIM 3TU 3HAHUA 110 KaKI/IM'.HI/IGO IMpUuIruHaM cna60
CTPYKTYpHUPOBaHbI (HAIpUMEp, TEXHOJIOTUs 3aJyBKH ITOMEHHOH IMe4M), TO Takas MpeaMeTHast
00J1acTh, CKOpee BCEero, HYXKIaeTCsl B OKCIepTHOU cucteme (puc. 2.13.
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JInyHbIE 313

CKTHBHBIC

Puc. 2.12.Ilpeomemnas obracms, He npuecoOHas 0ns
C030aHUsL IKCNEPMHBIX CUCTEM

JInyHbIe 3HaHUS

KomnimexTuBHEbIE
3HAHUA

Puc. 2.13.IIpeomemnas odbracms, npuecooHas 0
CO30aHUSL IKCNEPMHBIX CUCTEM

SIBAsISICH OTHUM U3 OCHOBHBIX NMPHIIOKEHUH UCKYCCTBEHHOTO MHTEJUIEKTA, SKCIIEPTHBIE CH-
CTeMBbl TPEIHA3HAYCHBI IJII MOJCTUPOBAHUS WIM WMHUTAIUU TIOBEJICHUS OIBITHBIX CIICIIHAIH-
CTOB-3KCIIEPTOB IIPH PEIICHUHU 3a]1a4 [10 KaKOMY-IH00 y3KOMY BOMPOCY.

Taxkum 00pa3oM, 3KCIIEPTHBIE CUCTEMBI ITPECTABISAIOT COOOH KOMITBIOTEPHBIE IPOTPAMMBI,
TpaHC(HOPMHUPYIOIINE OIBIT IKCIEPTOB B KaKOH-INO0 00J1acT 3HaHUN B (OPMY IBPUCTHUCCKUX
IpaBuiI. 3aMETUM, YTO B SKCHEPTHBIX CHCTEMaxX Mbl HIMEEM JIEJIO C MCIOJIb30BaHHEM MTPHHIIAITH-
QJIBHO HOBOTO KOMITOHEHTa WH(OPMAIIMOHHBIX TEXHOJIOTHI — 0a3bl 3HAHUH, KOTOPAst COJACPKHUT
(axThl, ONKCHIBAOLINE TPOOIEMHYIO 00JIACTh, a TAKXKE JIOTHUECKYIO B3aUMOCBA3b 3TUX (DAKTOB.
HamoMHUM, 9TO 3HAHHS — BBIABICHHBIC 3aKOHOMEPHOCTH MPEAMETHOM 001acTH (MIPUHIIKITBI, 3a-
KOHBI, CBSI3H), MIO3BOJISIFOLIME PEIIaTh 3aJa4M B ATOH 00JIaCTH.

3aMeTHM, Y4TO HAPSILy C YUCIOBON 00pabOTKON MaHHBIX (MCIOJIb3YEMbIX B OCHOBHOM IPH
MaTeMaTHYECKOM MOJICIHPOBAHUU MPOIIECCOB), HEUHUCIOBOW 00pabOTKOW MaHHBIX (B cHCTEMax
yIpaBJieHus 0a3aMK JaHHBIX) KOMITBIOTEPBI IPUMEHSIOTCS B HOBO# 00J1aCTH — JIJIsl MOJICTUPOBA-
HUS U XpaHEeHMs 3HaHUU. B mociieneM ciydae mporpaMMHO-TEXHUUYECKHE CPEACTBA UCIOJIb3Y-
I0TCS Ul pelleHus HedopMain30BaHHBIX 3ajad, B KOTOPHIX (OPMYIHUPOBKA HE MOXKET OBITh
dbopManbHO OMpe/IesieHa B YUCIIOBOM BHJIC, & OMPEACIISETCS JIMIIb B CMBICIIOBOM MPEACTABICHUN
Ha OTPAaHUYEHHOM €CTECTBEHHOM SI3bIKE.

B camom ob6miem Bume o0O0OIIeHHAs] CTPYKTypa SKCIIEPTHOW CHUCTEMBI MPECTABICHA Ha
puc.2.14 Ha sTom pucyHke:

uHTepdeiic moap30BaTeNs — 3TO KOMILIEKC MPOTpamMM, peaTu3yIONIHA JUAJIOT MOJIb30BaTe-
JIs1 C DKCIIEPTHOM CHCTEMOM, KaK Ha CTaJuH BBOJA, TaK U TOJYUYCHUSI PE3yIbTaTOB;

MHTEJUICKTYaJIbHBIN peakTop 0a3bl 3HaHUH — IporpamMma, IpeCTaBiIsIoNIas BO3SMOXKHOCTb
9KCHEPTY CO3/1aBaTh 0a3y 3HAHUH B IUAJIIOTOM PEKUME.
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Uem dKCnepTHBIE CUCTEMBI OTJIMYAIOTCS OT MOJENBHBIX CUCTEM IOAACPKKU IIPUHATHUS pe-
IIeHUs? DKCIEPTHBIE CUCTEMBI U MOJIEJIbHBIE CUCTEMBI IOJIEPIKKH MPUHATHS PEIIEHUS] CXO/IHBI
B TOM CMBICJIE, UTO 00€ OHM 00ECIIeUHBAIOT BHICOKHI YPOBEHb MOJICPKKU MPUHITHS PEIICHUH.
OpnHaxo OHM UMEIOT [1Ba CYyLIECTBEHHBIX Pa3INYMs.

UnTepdeiic <:> ba3a <:> WHTEIeK Ty bHBIi

MOJIb30BATENS 3HAHUU penakTop 6a3bl 3HAHUI

[Tonp30Barenn DKcnepT

Puc. 2.14.K nousmuio 5Kcnepmuoil cucmemol

[lepBoe oTinymMe CBS3aHO C TEM, UYTO peUIeHHE MPOOJIEMbl B paMKaX MOJAEIbHBIX CUCTEM
NOIJEPKKU MPUHATUS PEILICHUN OTpa)kaeT YPOBEHb €€ MOHMMAHUS I0JIb30BATEIEM M €r0 BO3-
MOKHOCTH TOJYYUTh U OCMBICIHTH peIIeHHe. DKCIepTHas CHUCTeMa, HAaoOOpOoT, Mpeasaraer
[10JIb30BATENI0 IPUHAThH PELIEHUE, IPEBOCXOAAILIEE €TO BOZMOXKHOCTH.

Bropoe otnuune BbIpakaeTcsi B CIIOCOOHOCTH SKCIIEPTHOM CHUCTEMBI MOSICHATH CBOM pac-
CYXKICHHS B Mporiecce moiyueHus pemieHus. OueHb 9acTo TU MOSCHEHUS OKa3bIBAIOTCS Oolee
BaXHBIMU JJI4 [TOJIb30BATENS], YEM CaMO PEILECHUE.

B panbHeiieM Mbl YTOYHUM CTPYKTYpPY DKCIEPTHBIX CHUCTEM, PACCMOTPUM HEKOTOPHIE
MOJIENT 3HAHWH, TaJJM XapaKTePUCTUKY MHCTPYMEHTAIBHBIX CPEICTB MOCTPOCHUS IKCIIEPTHBIX
CUCTEM, A TAK)K€ OTPa3UM IIEPBBIN OIBIT BHEIAPEHU B METAJLUIYPIrUU 3KCIEPTHBIX CUCTEM B OTE-
YECTBEHHBIX M 3apYOS)KHBIX (hupMax.



