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1 PasBuTne MHPOPMaALMOHHbLIX TEXHONOMNN

CerogHsi HEBO3MOXKHO MPAKTUYECKU IMPEACTaBUTh Ccepy AEsITeNIbHOCTU
4eJl0oBeKa, B KOTOPOM Obl Tak MM MHA4Y€ HE HCIOJIb30BAIUCH MH(OpPMALlMOHHBIE
texHosorun (MUT). Jlaxke B caMoii TyMaHHOH (B CMBICIIE JOCTYITHOCTH TOJIBKO
YeJIOBEKY, €ro MHTEIUIEKTY) chepe — UCKYCCTBE (My3bIKE, )KUBOMHCH, JIUTEPATYPE,

KuHemaTorpade) - npuMeHstoTcs pasnuunbie UT.

YenoBeyecTBO BCTYNUJIO B 3Py UH@oOpmamuzayuu, U 3TO TPOSBIAETCS B

CIICTYTOIIIEM:

® uHpopmayus W WHOOPMAIMOHHBIE PECYpChl HAa MHPOBOM DBIHKE

CTAHOBSITCS Ba)KHEHIIIMM BBICOKOTEXHOJIOTHUHBIM IMPOAYKTOM;

e (upmbl, pa3pabaTHIBAIOIINE ABMOMAMUSUPOBAHHbIE UHMOPMAYUOHHbLE
MexHoNo2UY, 3aHUMAIOT BEAYIUIHME MO3UIMH B MHPOBOM HSKOHOMHUKE,
OTIPEJIEIISIFOT JanbHENIIme HaIpaBJICHUS pa3BUTHS

KOHKYPEHTOCIIOCOOHOM MPOAYKIIUH;
® 0e3 uHpopmamuzayuu HEBO3MOXKHO CO3aHUE BBICOKUX MeXHOI02UlL,

o ungopmayuonuvie mexronocuu (UT) OTKpbIBaIOT HOBBIE BO3MOKHOCTH B
NMOBbIIEHUH 3P(HEKTUBHOCTH MPOU3BOJCTBEHHBIX MPOLIECCOB, B cdepe
oOpa3oBaHus U ObITA, OHU BBIBOAST HAa HOBBIH YPOBEHb aBTOMATH3AIUIO
MEeXHOI02UYeCcKUX npoyeccoé N YIpPaBICHUYECKUN Tpya, 00eCleuynBarOT
IPYINIOBOE BEACHHE MPOEKTHBIX padoT, MHTepHer-TexHomoruu, CALS-

TCXHOJIOTHHU, JUCTAHIITUOHHOC O6pa30BaHI/Ie HUT. A.,

® ungopmamuzayus  OOIIECTBA  BeACT K  HHTEPHAIMOHAIM3AIIUU

IMpOU3BOACTBA.



ITokazaTteneM  HAy4YHO-TEXHMYECKOM  MOIIM  CTpaHbl  CTAHOBUTCA
BHEIITHETOPTOBBIM OanaHC MPOPECCHOHAIIBHBIX 3HAHWM, KOTOPBIM peaau3yercs
PBIHKOM JIMIIEH3UM MPOU3BOACTBEHHBIX MPOLECCOB, "HOY-Xay'" M KOHCYJIbTALUSIMHU
0 TMpUMEHEHUI0 HaykoeMmkux wu3genui. Hanpumep, CIIHA okono 80%
HOBOBBEJICHUI MEPENAIOT TOYEPHUM NPEANPUITUSAM B APYyrux crpanax. Iloka stu
MPEANPUSATHS OCBAUBAIOT MPEIIOKEHHYI0 mexHono2uio, B CILIA roToBsiT HOBBIE,
T. €. pEaIu3yeTcss OIEPEKAIUN TEXHOJOTHYECKUNA LMK BBICOKOPAa3BUTOM
ctpanbl. K uuciy BakKHEHMIIMX KOMIIOHEHTOB HH(popmannonHoi wmomu CIIA
OTHOCHUTCS TJ1I00aIbHOE JIUJIEPCTBO B pa3padbOTKe, MPOU3BOJICTBE M UCIIOJIb30BAaHUHU

UHGDOPMAYUOHHBIX MEXHONO02ULL.

Takum 00pa3om, 3BOJIOLIMS MUPOBOTO PhIHKA JA€T MPEUMYLIECTBA CTpaHe,
co3gatouiell y cebs M Tnepenarolled s NPOM3BOJCTBA JAPYTMM CTpaHaMm
Haykoemkue wuznenus. [lociaenHue AOHKHBI BKIIOYATh HOBBIE MeXHOIO2uU W
COBpeMEHHbIe TNpodecCHOHaNbHbIe 3HaHUSA. WaeT ToproBis HEBUIAUMBIM
MPOIYKTOM: 3HAHUSIMU, KYJIbTYpOM; MPOUCXOJUT HABSI3bIBAHNUE BHICOKOPA3BUTHIMU
CTpaHaMHU CcTepeoTuna moBeAeHUuA. VIMEHHO mMo3TOMy B HH(POPMAIMOHHOM
oOIlIECTBE CTPATETMYECKUM PECypCOM CTAHOBATCA uHpopmayus, 3HAHUE,
TBOpUecTBO. IlocpencTBOM JOUCTAaHIMOHHOTO OOYYE€HHS, KOMIBIOTEPHBIX I,
KOMIBIOTEPHBIX BuUAcoPmIbMOB u Apyrux MT kommeioTepHble mexHo02UU
OKa3bIBalOT OTPOMHOE BIIMSIHUE Ha (POPMUPOBAHUE YCIOBUH U CpPelbl, B KOTOPBIX
pa3BUBAIOTCS U MPOLBETAIOT TaNaHThI. [Ipeanonaraercs, 4To COLMAIbHOE BIUSHUE
MH(OPMALIMOHHON PEBOJIIOLIMKM OyAET 3aK/IIouaThCsi B CHUHTE3€ 3amajHoil u

BOCTOYHOM MBICJIH.

WT urparoT cepbe3HyI0 CTPATETUMYECKYIO POJIb B PA3BUTHH KaKIOW CTPaHBI.

Wx 3HaueHue ObICTPO yBEIMUMUBAETCSA 3a c4eT Toro, yto UT:

¢ AKTHUBU3HUPYIOT HW IIOBBIIIAIOT 3(1)(1)CKTI/IBHOCTI) HCIIOJIb30BaHUA

MH()OPMAIIMOHHBIX PECypcoB, OOECIEUMBAIOT 3KOHOMMIO ChIPB,



9HCPIruM, IIO0JIC3HBIX HMCKOIIACMbIX, MATCPHUAJIOB H O6OPYI[OBaHI/I5[,

JIOACKUX PECYPCOB, COONUAJIBHOI'O BPCMCHH,

® pealM3ylOT HauOoJiee BAXKHBIE W HWHTEIUIEKTyalbHble (YyHKUUU

COHAJIBHBIX IMPOICCCOB;

® 3aHUMAIOT LEHTPAIBHOE MECTO B IPOLECCE UHMENLIEeKMYaAnUu3ayuu
o0l1llecTBa, B PAa3BUTHU CHUCTEMbl OOpa30BaHUsI, KYJbTYpPbl, HOBBIX
(?xpaHHBIX) (OpPM HCKYCCTBa, MOMYJSApU3ALMU IIEAECBPOB MUPOBOM

KYJIbTYPBI U HICTOPUH PA3BUTHSI YEIIOBEUECTBA;

e oOecrmeunBarOT  WH(POPMAIMOHHOE  B3aWMOJICHCTBHE  JIIOJICH,

CIIOCOOCTBYIOT PacpOCTPAaHEHUIO MacCOBOM ungopmayuu;

e OBICTPO ACCUMUJIMPYIOTCS KYJbTYpO OOIIECTBa, CHUMAIOT MHOTHE
colLlMajbHbIE, OBITOBBIEC U MPOU3BOJICTBEHHBIE MPOOIIEMbI, PACILIUPSIIOT
BHYTPEHHHE M MEXAYHAPOAHBIE JKOHOMUYECKHE U KYyJIbTYypHBIC
CBSA3W, BIWAKOT HAa MHIPALMIO HACceJIeHUs IO IUIAHETe;—
ONTUMHU3UPYIOT U aBTOMATU3UPYIOT MH(GOPMAIMOHHBIE MPOIECCHl B

MepUOo CTAHOBJIECHUS UH(POPMAIMOHHOTO OOIIIECTBA;

® WUIPAIOT KIIOUEBYK pOJb B MPOLECCAaX IIOIYyYEHUsI, HAKOIUICHUS,

pacnpOCTPAHEHHS] HOBBIX 3HAHHUM MO TPEM HAMPABICHUSIM.

Ilepoe n3 HHMX — UH(POPMALMOHHOE MOJEIMPOBAHUE, IO3BOJISAIOLIEE
IPOBOJUTH "BBIUMCIUTENbHBIA SKCIEPUMEHT" Jake B YCJIOBHSX, KOTOpbIE
HEBO3MOJKHBI IIPY HATypPaJIbHOM J3KCIIEPUMEHTE HM3-3a OIIACHOCTH, CIOKHOCTU H

JIOPOTOBU3HBI.

BTOpO@ HaIpaBJICHNC OCHOBAHO Ha MCTOJAaX HCKYCCTBCHHOI'O MHTCIIJICKTA,
OHO IIO3BOJIKICT HAXOJUTb PCIICHUA ILII0XO CI)OpMaJ'II/I?)yCMBIX 3agad, 3aaad C
HEIOJIHOM qubopMauueﬁ N HCUYCTKHMMHU HCXOAHBIMH JAaHHBIMH IIO aHAJIOTHHU C

CO3JJaHUCM MCTaIIpoOUCAYp, UCIIOJIb3YECMbIX YCJIOBCUCCKUM MO3TOM.



Tperbe HampaBieHue Oa3upyeTcs Ha METOJaX KOTHUTHBHOW Trpaduku, T.e.
COBOKYMHOCTH MPUEMOB U METOJ0B OOpa3HOrO MPEACTABJICHUS YCIOBHI 3aJlayw,
KOTOpbIE MO3BOJIAIOT Cpa3y YBUAECTh PEUICHUE JIMOO MONIYYUTh MOJCKA3Ky AJIS €ro
HaxoxJeHuss. OHO OTKpPBIBA€T BO3MOKHOCTHU TO3HAHUS YEJIOBEKOM CaMOTO ceOs,
OPUHIMIOB (YHKIMOHUPOBAHUS CBOEro co3HaHusa. Kpome Toro, B 3TOM ciyuae
CTAHOBUTCS BO3MOKHBIM peanu3oBaTh METO/IbI uH()OPMAITMOHHOTO
MOJICIUPOBAHUSL TJIO0ANTBHBIX IMPOIIECCOB, YTO 00OECIEeUYnBAET BO3MOXKHOCTD
MPOTHO3UPOBAHUSA MHOTMX NPUPOJHBIX CUTyallud B PETMOHAX MOBBILICHHON
COIIMAIbHOW ¥ TIOJIMTHYECKOW HAMPsHDKEHHOCTH, JKOJIOTHUECKHX —KaTacTpod,

KPYIHBIX TEXHOTEHHBIX aBAPHI.

PeBoIIOLIMOHHBIN CKAYOK B pa3BuTUU U nonyispusanuu UT 3a mocneanue
20-25 et HampsIMYIO CBSI3aH C MPOPHIBOM B TEXHUYECKOW 0aze — B Mepexoie OT
«Oompmmx» DBM, MOCTYMHBIX y3KOMY KPYTY CHEIUAIMCTOB, K TEPCOHATHHBIM
KoMmmbioTepaMm. CerojHs «HaCTOJIbHBIC» CUCTEMBI 110 BO3MOXHOCTSIM 3HAUYUTEIIBHO
MIPEBOCXOAT MpaKTHUECKH Bce «Oompimme»y IBM 70-80-x T010B, HMEIOT BBIXO.
BO BHEIIHUM MUP U BMECTE C TEM O0JIaJJat0T UHTEJUTUTEHTHBIM U JPY>KECTBEHHBIM
CUCTEMHBIM W  TPUKIAAHBIM  NPOrpaMMHBIM  oOecnieueHreM.  MIMeHHO
CYIIECTBEHHOE Pa3BUTHE MPOTPAMMHOTO OOECIEUeHMs], CTaBIlIee JOCTYIMHBIM Ha
ypoBHEe wuHTep(eiica m000My TOIB30BATEN0, SBISAETCS BTOPOH OCHOBHOMU
npuunHOM maccoBoro BHenpenuss UT. Hanpumep, ceronHs 3agaya KOmupoBaHUs
¢aiiia pemaeTcss HACTOIBKO IPOCTO, YTO €€ PeImMT Jo00M HaYyWHAIOIIUN
MOJIb30BaTeNb KOMITbOTEpa. HO elie B cepeiuHe BOCBMUAECATHIX TOJ0B MPOILIOTO
BeKa JUIsl BBINIOJIHEHUS TI0JIOOHOM orepaluy TpedoBaoCh MPUBIIEYb CIEIUAIUCTA,
KOTOPBIM COCTaBWJI OBl CICIHANBHBIN IMaKeT-3aJaHue JJIS BBI30BA OJIHOM U3
cucteMHbiX ytuaut (Hampumep, IEFUJV, IEBCOPY wm |IEBGENER),

coctosiiuit u3 10-15 cUCTEeMHBIX yIPaBIISIONINX «KOMaH).



1.1 OcHoeHble onpedesnieHuUs

Esxerogno Tepmuboniorust B oomactu T momoaHsIeTCs HOBBIMHU TOHSITHSIMH,
abOpeBuaTypamMu M T. I, MO3TOMY B HACTOSIIEM pazjliesie TMPUBOASATCA JIUIIb

OIIPpCACICHUA CaMOI'O 06HICFO XapakTepa.

Cam TepMUH uH@opmayus NPOUCXOJUT OT JaTUHCKOrO cioBa information
— "pazbsicHeHHE, ocBeaomieHue, wuzioxenue". Ilonstue "ungopmayus"
JIOCTATOYHO IIMPOKO HCIOJB3YeTCS B OOBIYHON JKM3HU COBPEMEHHOI'O YeJIOBEKa,
MOATOMY KaXKIblii UMEET UHTYUTUBHOE MPEJICTABICHUE O TOM, YTO 3TO Takoe. Ho
KOI'/Ia HayKa HAaYMHACT MPUMEHSTH OOIIEU3BECTHBIC TOHSTHS, OHA YTOUYHSET HX,
OTPaHUYMBAET UCIOJIb30BAHUE TEPMHUHA CTPOTUMU paMKaMH €ro NMPUMEHEHHUS B
KOHKpETHOM HayuyHOW oOmactu. Tak, TmOHATHE uH@Opmayuu, CTAHOBSCH
MpPEeAMETOM HU3YYEHUS] MHOTHMX HayK, B KaXXIOW M3 HUX KOHKPETHU3UPYETCS WU
oboramaercs. [lousitue wun@opmayuu SBIASETCS OAHUM U3 OCHOBHBIX B
COBPEMCHHOW HayKe. 3HaueHUE uH@opmayuu B XKU3HA OOIIECTBA CTPEMHUTEIHLHO
pacTeT, MEHSIOTCS METOABl PaboOTBl C uH@opmayueli, PACIUAPSIOTCS ChEpsI
OPUMEHEHUS HOBBIX UHDOpmayuoHuslx mexHoaocuti. CII0)KHOCTh SIBICHUSA
ungopmayuu, €ro MHOTOIUIAHOBOCTH, IIUPOTAa Cepbl MPUMEHEHUs U OBICTpOE
pa3BUTHE OTPAXKAIOTCSI B TIOCTOSHHOM IIOSIBIICHUM HOBBIX TOJIKOBAHUHW TMOHSTHN
ungopmayuu U ungopmayuonnvix mexuonroeuu. Ilo3TOMYy HMEIOTCS pa3HbIE
OmpeNesIeHUs] TIOHATUS uH@opmayuu, OT Hanbojee oOiiero, ¢GpuIocoPcKkoro —
"Ungopmayus ecthb OTpaKeHUE pealbHOro Mupa', — J0 y3KOT0, MPAKTHIECKOTO
— "Ungopmayusa ectb Bce CBEJCHUS, SBISIIONIMECS OOBEKTOM XpaHEHWs,
nepenayu U npeodpaszoBanus”. [IpuBenem aJisi CONOCTABICHUS TaKKe HEKOTOPbIC

JPYTHUE ONPEACIICHHS U XapaKTEPUCTUKH.

o Ungopmayus saBngercs OOHONM u3 (YHIAMEHTAIBHBIX CYIIHOCTEH

oKkpykarorero Hac mupa (akaz. I'. ITocnienos).



o Ungpopmayus — cBeleHUs, TepeaaBaeMble OJHUMH JIOJbMH APYTUM
JIOJISIM YCTHBIM, TMHCHhbMEHHBIM WM KaKUM-HUOYIb JIPYTUM CIIOCOOOM
(BCO).

o ugopmayus SBISETCS OTHUM U3 OCHOBHBIX YHHUBEPCAIBHBIX CBOWCTB

MaTepHH.

[Mon unghopmayueri HEOO6X0AUMO MOHUMATH HE CAMU TPEMETHI U MPOIIECCHI,
a UX OTpaXeHHE WM 0TOOpakeHHEe B BHUJIE Yucel, GOpMyJl, OMMCAHUN, YePTEKEH,
CUMBOJIOB, 00pa3oB. Cama mo cebe urgopmayus MOXKET OBITH OTHECEHA K 00J1acTH
aOCTpaKTHBIX KaTEropuil, MoAOOHBIX, HaNpUMep, MaTeMaTU4YecKuM (opmyiam,
OJIHaKO paboTa C HEH Bcerja CBs3aHA C MCIOJIb30BAaHUEM KaKUX-HUOY/b
MaTepuaioB M 3aTpataMu O3Hepruu. Hugopmayus XpaHUTCS B HACKaJIbHBIX
PUCYHKaxX JIPeBHUX JIIOJIeH B KamMHE, B TEKCTaxX KHUT Ha Oymare, B KapTHHAaX Ha
XOJICTE, B MY3bIKaJbHBIX MAarHMUTO(OHHBIX 3aMHUCSIX HAa MArHUTHOM JICHTE, B
JTAHHBIX OIEPATUBHOM MaMsITH KOMIIbIOTEpa, B HacieacTBeHHOM koje [IHK B
KaXXJ10M JXMBOM KJIETKE, B IIAMATH YEJIOBEKAa B €ro MO3ry W T. A. s ee 3amnucy,
XpaHeHus, 00pabOTKH, pacIpOCTpaHEHUs HYKHbI MaTepuaibl (KaMeHb, Oymara,
XOJICT, MarHUTHas JICHTA, AJIEKTPOHHBIE HOCUTENHU JaHHbIX). KpoMe Toro, Hy>kHa
DHEPTUsS — HAMpPHUMEp, Ui TOTO, YTOObI MPUBOIUTH B JICUCTBHE IEUYATAIONINE
MallluHBI, CO3/1aBaTh HMCKYCCTBEHHBIM KIWMMAT [JI1 XpaHEHUS IIEJEBPOB
M300pa3uTEIBLHOTO HMCKYCCTBA, MUTATh SJICKTPUUYECTBOM DIIEKTPOHHBIE CXEMbI
KaJIbKYJISITOPA, MOAAEPKUBATh PabOTy MepelaTIMKOB Ha Pao- U TEIIEBU3HOHHBIX

CTaHIUAIX.

Tepmun ungpopmamuzayua moxer pacmppoBbiBaThCs Kak 3 (pexTuBHOE
MCIIOJIb30BaHUE OOIIECTBOM UHGOpMAayuu N CPEICTB BBIUUCIUTEIbHON TEXHUKHU BO
BCeX cepax ACSITENbHOCTH, KaK KOMIUIEKC Mep, HAlpaBJIEHHBIX Ha 00ecreyeHune
IIOJIHOTO W CBOEBPEMEHHOI'O HCIIOJIb30BAaHUS JIOCTOBEPHBIX 3HAHUWA BO BCEX

OOIIIECTBEHHO 3HAUYMMBIX BHJAX 4YEJIOBEUECKOM aesaTeabHOCTH. OCHOBHAs IIEJIb



ungopmamuzayuy — 0OECIIEUEHUE PEIIEHUS aKTyaJbHbIX MpoOJjeM OOIIeCTBa,
YAOBIIETBOPEHHUE CIIpoca Ha WMH(GOPMAIMOHHBIC MPOAYKTHI U YCIyru. BakHocTb
ungopmamuzayuu MOAYEPKUBACTCSI €€ MEeCTOM B "KoHIenuuu 4eTeipex M", T. e.

qubopMamus’auuﬂ, unmeiekmyaiuzayusd, AHTCrpainusa 1 HHAUBUAYaJIU3allUd.

HOI[ uumeﬂﬂexmyaﬂuzauueﬁ IIOHUMACTCA CO34aHHC M HCIIOJIB30BAHHC
CUCTCM, PCIIAOIINX HMHTCIUICKTYAJIbHBIC 3aJa4H (H&KOHHGHI/IC 3HAHUU U BBIBO/],
HOBBIX, PAaCIIO3HABAHHUC O6p&30B, 06HI€HI/IG C IIOJIB30BATCJIICM Ha CCTCCTBCHHOM
A3BIKE U T. I[.). I/IHTCI'paI_[I/IH npeamnojaractT KOMIINIICKCHOC PCHICHHUC HAYYHBbIX,

TCXHHUYCCKHUX U CONUAJIBHBIX 3aJa4 B ICIIAX PA3BUTHUA O6HICCTB3.

NuauBuyanu3anusi NposiBISIETCA B Pa3BUTUU CETMEHTa (DYHKIMOHAIbHBIX

Y JIMYHOCTHBIX YCIIYT BO BCEX c(hepax YeI0BEUECKOU EeATETbHOCTH.

TepmuHn mexnonocusn mpousomiesl OT rpedyeckoro teche + logos, T. e.
"mMactepcTBO + yueHue". B NpPOU3BOACTBEHHOM IIPOLIECCE TNON MEXHONI02Uel
INOHMMAIOT CHCTEMY B3aMMOCBS3aHHBIX CIIOCOOOB 00pabOTKM MaTepHajioB U
PUEMOB M3rOTOBJIEHUs MpoayKuuu. B ol0miem ciydae mexnonozusi — 3TO
npaBuia JIEUCTBHS C HCIOIb30BAHUEM KAaKUX-IUOO CPEICTB, KOTOPBIE SBIISIOTCA
OoOmMMM 71 LEJIOM COBOKYNHOCTH 3aJad WM 3aJauyHbIX curyanuil. Eciun
peanu3anus mexHoao2uy HapaBjieHa Ha BIPAOOTKY YIPABISIONINX BO3JEHCTBUM,

TO 9TO mexHojiocusl YyIIPAaBJICHUA.

B y3koMm cmpbicie mexrono2us — 3To HAOOp COCOOOB, CPENCTB BhIOOpA U
OCYIIECTBIICHUS  YMPaBJAIONIETO TpoIlecca U3  MHOXKECTBA  BO3MOXKHBIX
peanu3zanuii aToro nporiecca. [lox nporeccoMm (processes (JIaT.) — MPOJBUKCHHE)
371ECh MTOHUMACTCS (YHKIIMOHATBHO 3aKOHYCHHAS, TUTAHUpYeMast
MIOCIIEI0BATEILHOCTh TUIIOBBIX OTEPANUN CO CTPYKTYPaMH JTAHHBIX, COBEPIIIAEMbIX
32 KOHCYHBIN MPOMEKYTOK BPEMECHH B ONPEICIICHHON cpejlie, CBOWCTBAa KOTOPOU
JTUKTYIOTCS TpEOOBaHUSMH W CBOWCTBaMH JWHAMHKH Ipoiiecca. B cBoro ouepesn,

MpOLIECC MOXKET ObITh MPUMEHEH U K UHDOpMayuu ¢ UEIbIO €€ IPeodpa3oBaHus.
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B mocnennee BpeMs IMIUPOKOE PacpOCTPAHCHHE TOMYYMIA TEPMUHbI
0e30yMadicHas — MexHOA02Usl,  UHMEPAKMUBHASL — MEXHOJO02Usl,  MEeXHOI02Us
NPOCPAMMUPOBAHUsL,  MEXHONo2Us  npoekmuposanuss 6a3  OauHvlx, CALS
(Continuous  Acquisition and Lifecycle  Support)-mexuonoeus, cemesas
mexHnonoeus, Internet-mexnonocusi, mexunonoeus aHaIU3a U PEUHICUHUPUHSA
ousnec-npoyeccos M Ap. Bce oHM mpeanosiaraioT HCMOIb30BaHUE UH@OpMayuu,
T.. JIIOOOTO BHJIa CBEIEHUUA O mpeaMerax, (akrax, MOHATHUAX MPEIMETHOU

o0mnacTu.
CoBpeMeHHas mexHo102us TOJDKHA OTBEYATh CIICAYIOIINM TPEOOBAHUSIM:
® BBICOKas CTEMEHb PACWICHEHHOCTH Tpoliecca Ha ctaaud ((ass);

® CHCTEMHas MOJHOTA (LIEJIOCTHOCTB) Mpoliecca, KOTOPBIM BKIIIOYAET BCE
AJIEMEHTHI, 00ECIeYnBAIOIINEe HEOOXOAUMYIO 3aBEPIICHHOCTh JICUCTBHIM

B JOCTHIKCHHNU MOCTaBJICHHOMN Ociu,

® pPEryJsipHOCTb IMpollecca M OJHO3HAYHOCTh €ro (a3, MO3BOJISIONINE
NPUMEHATh CpPEJHUE BEJIUYMHBI TpPH XapaKTepucTtuke dTux ¢a3, a

CJIeI0BATEIbHO, UX CTAaHAAPTU3ALMIO U YHU(PUKALIHIO.

B nousatun "mexwonocus" BaxKHO BBIIEIUTH JBa acnekTa. Bo-mepBbix,
MexHoN02Us1 HEPA3PBIBHO CBsI3aHA C MPOLECCOM, T. €. COBOKYIIHOCTBIO JI€HCTBUIA,
OCYILIECTBJISIEMBIX BO BpeMEHU. BO-BTOPBIX, mexHor02uueckull npoyecc NpoTeKaeT
B HCKYCCTBEHHBIX CUCTE€MaX, CO3/IaHHBIX YEJIOBEKOM JIsl YJIOBJIETBOPEHHUS KaKUX-

1160 MOTpeOHOCTEH.

B mmpokoMm cwmbicie MNOJ mexHolo2ued TIOHAMAKOT HAYKy O 3aKOHax
IPOU3BOJCTBA MaTepUaNIbHBIX Ojar. B 3TO MOHATHE BKJIAABIBAIOT TPU OCHOBHbIE

qacTH.
¢ HIACOJOIHIO, T. €. IPUHIUIILI ITPOU3BOACTBA,

e Opyaus TpyJa, T. €. CTAHKH, MAallIMHBI, aTPerarsl;
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® KaJphl, BJIaJICIONIHE TPOPECCUOHATIbHBIMA HABBIKAMMU.

OTH  COCTaBIIIONIME HA3bIBAIOT, COOTBETCTBEHHO, HWH(POPMAIIMOHHOM,
MHCTPYMEHTAJIBHOM U colMaibHOW. [[pyruMu cioBaMu, uH@pOpmMayuorHblli aCTIEKT
BKJIIOYAET OMHUCAHKWE MPUHIIMIIOB U METOJ0B MPOU3BOJICTBA, UHCHPYMEHMATbHbIU
— Opyaus TPyAa, C TOMOILBIO KOTOPBIX PEANU3yeTCsl MPOU3BOACTBO, COYUATbHBILL

— KaJpPbl U UX OPraHHU3allUIO.

B 605ee y3koM MPOMBIIITIEHHOM CMBICIIE MEXHOA02UsL PACCMATPUBACTCS KaK
MOCJIEIOBATEILHOCTh JCUCTBUN HaJ NPEIMETOM TpyJda B IENSIX MOJTy4YeHUs
KOHEYHOTO0 MPOAYKTa, HANpPUMEpP, MEeXHOA02usi TIONYUYEeHUsS] UHTETPAIbHBIX CXEM

niu u3rorosieaus POC.

JI1s1 KOHKPETHOTO MPOU3BOACTBA MEXHOI02UI0 TIOHUMAIOT B Y3KOM CMBICIIE
KaK COBOKYIIHOCTb IIPUEMOB U METOOB, ONIPEACIAIOLIUX I10CIEA0BATEIBHOCTD
JNEUCTBUM I pEAIM3alHN ITPOU3BOJICTBEHHOTO MpoLecca. YPOBEHb MeEeXHOA02UU
CBSI3aH C HAYYHO-TEXHMYECKUM MPOTrpeccoM OOIecTBAa U BIMUAET HA €ro
COLIMAJIBHYIO CTPYKTYPY, KyJIbTypy U uaeosnoruto. s oot mexronrocuu MOTyT

OBITH BBIJICJICHBI 1IEJb, IPEAMET U CPEICTBRA.

UeﬂblO mexHoJiocuu B IPOMBIIIIJICHHOM ITPOU3BOACTBC SABJIACTCS IOBBIIICHHC
KadgeCTBa MPOAYKIHH, COKpPAIICHHUC CPOKOB €€ H3IOTOBJICHHA W CHHIXCHHC

ce0ECTOMMOCTH.

Metononorust 000N mexHono2UuY BKIIOYAET B CEOS: JIEKOMITO3UIIMIO
MIPOU3BOJICTBEHHOI'O Mpoliecca Ha OTAEIbHbIE B3aUMOCBSI3aHHBIC U MMOJYUHEHHbBIC
COCTaBJISIFOIIME (CTaaAuM, ATambl, (asbl, OMEPAINN); PEATU3AMNI0 ONpPEACIICHHON
MOCJEA0BATENBHOCTH BBITTOJTHEHUS ornepanui, ATAIlOB U cTagui
MPOU3BOJICTBEHHOIO Mpollecca B COOTBETCTBUU C  MEIBIO  MEXHOI02UU,
TEXHOJIOTUYECKYI0  JIOKYMEHTallMl0, (OpMajIu3ylolyr0  BBINIOJHEHHE BCEX

COCTaBJIAIOIINX.
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[TpousBoacTBO  umpopmayuu  HampaBlIeHO  Ha  LenecooOpa3Hoe
UCII0JIb30BaHUE MH(POPMALIMOHHBIX PECYpCOB M CHAOXKEHHE MMHU BCEX DJIEMEHTOB
OpraHU3allMOHHON CTPYKTYpPhI U peaTu3yeTcs MyTeM co3aHusi HHHOPMaIMOHHON
cuctembl. HHdopmanmoHHbie pecypchl SBISIOTCS MCXOAHBIM "ChIpbeM' ISt
CUCTEMBbI yMpaBJICHUS JIO00W OpraHU3alMOHHON CTpyKTypod. KoHeuHbIM
MPOYKTOM SIBJISIETCSI TIpUHSATOE perieHue. [IpuHsaTHe pemnieHus B OOIBITMHCTBE
CJIy4aeB OCYIIECTBIISICTCSA B YCIOBUSAX HEAOCTATKA UHGDOpMayuu, TOITOMY CTETICHb
UCIIOJIb30BAaHUSI ~ MH(POPMALIMOHHBIX  PECypcOB  BO  MHOTOM  OMpenesser

3¢ HEeKTUBHOCTH PabOTHI OpraHU3aIUH.

B cBoem cTtaHoBieHHH 1100ast OTpaciib, B TOM 4YKcie U WH(OpMalUOHHAs,
IIPOXOJIMJIA CTAJIUU OT KyCTapHOI'O PEMECIEHHOTO MPOU3BOJCTBA K MPOU3BOJICTBY,

OCHOBAHHOMY Ha BBICOKUX MEXHOI02UAX.

B pasButuu mexuoniocuu BBIIEIAOT ABA NPUHLIMIMAIBHO Pa3HBIX 3Talla.
OnuH XapakTepu3yeTcs HENMPEPBIBHBIM COBEPIICHCTBOBAHUEM YCTAaHOBUBILIEHCS
0a3UCHON mexHono2uU W JOCTHKEHUEM BEPXHETO IPEAEIBHOIO YPOBHSA, KOTIA
JanbHeilee  ylydllleHHe  SIBJIAETCA  HEONpPaBJAaHHBIM  M3-3a  OOJIBLINX
DKOHOMMYECKHUX BIJIOKEHUU. [[pyroi aramn OTiIn4aeTcs OTKa30M OT CYIIECTBYIOLIEH
mexHos02uy U TIEPEeX0I0M K IMIPUHIMIINAIBHO UHOM, Pa3BUBAIOLICICS IO 3aKOHAM

IICpBOro sraria.

[lon ungpopmayuonnvimu mexmnoiocuamu MOHUMAETCSA BCS COBOKYITHOCTh
dbopM, METOAOB M CPEACTB aBTOMAaTH3AIMU WH()POPMAIIMOHHOW NESITEIBHOCTH B

pa3nuYHbBIX cdepax.

Jlo HacTosIIero BpeMeH! He pa3paboTaHo 00IIeH TCOpUH UHDOPMAYUOHHBIX
mexnonoeuti (T) kak CHCTEMBI IIEIOCTHBIX B3aMMOCBSI3aHHBIX TIPHEMOB, METOJIOB
U CpencTB o0paboTku uxngopmayuu, He onpeneneHsl ocHoBHbIe moHsaTus UT. Ho
JIOCTaTOYHO TIOHMMaTh cymHOCTh WT, a Takke OOBSACHUTH €€ HaydyHOe H

IMPAaKTHYCCKOC 3HAYCHHC. Tem Oonee dYTO B IMPOCKTUPOBAHMHU HW CO3JaHHUHU
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KOHKPCTHBIX UT NEepeIICTacTCAd MHOIo 3ajga4d H3 PpPa3jIMYHbIX HAYYHBIX

JIUCIAILINH.

Kak Hayka UT BkItO4aeT METOJIOIOTUYECKUE U METOIMYECKUE TTOJIOKEHHS,
OpraHU3allUOHHbIE YCTAHOBKM, METOAbl HCIOJb30BAHUS HHCTPYMEHTAJIbHO-
TEXHUYECKUX CPEJCTB U T. ., — BCE TO, YTO PETJIAMEHTUPYET U MOJJAECPKUBACT
nH()OPMAITMOHHOE TMPOU3BOACTBO M JIEATEIBLHOCTh JIIOACH, BOBIIEYEHHBIX B 3TO
MpOU3BOACTBO. TpaHcopMmallvs HOBBIX HAYYHBIX 3HAHUA B KOHKPETHYIO

uHgopmayuonHyro mextnono2uto — ocHoBHas 3a1a4ya UT kak Hayku.

BBI/II[y JAUCKYCCHUOHHOCTH IIPCAMCTA O6CY)KI[CHI/I$I MMPpUBOAUTCA HCECKOJIBKO

nouatuu UT:

e UT — 3TO0 COBOKYNHOCTh HAy4YHBIX METOJIOB U TEXHUYECKHUX IPUEMOB
MPOU3BOACTBA MH(MOPMAITMOHHBIX MPOJYKTOB U YCIYT C NMPUMEHEHUEM

BCETO MHOFOO6pa3I/I$I CpCaACTB BBIYHCJIMTECIILHOM TEXHUKH U CBiA3U,

e UT — »or0o mnorpanuyHas o0JacTh, KOTOpash OXBaThIBae€T Kak
BBIYMCIIUTEIIBHYIO MEXHOA02Ul0, TaK W KOHKPETHYHK) COLMAIbHYIO
UH)OPMAITMOHHYIO TIPAKTUKY, PAIMOHAIU3UPYIOIMIYI0O €€ 3a CYET

IIUPOKOTO IPUMCHCHUA BBIYHCJIUTEIILHOU TEXHUKU,

e UT — 5T0 COBOKYITHOCTh NMPUHIUIIHAAIBEHO HOBBIX CPEICTB U METOJIOB,
o0OecreunBaIINX CO3/1aHue, o0paboTKy, mneperady, OTOOpakeHue u

XpaHeHUe uHpopmayuu.

OIHOBPEMEHHO C IIMPOKHM HWCIIOJIB30BAHUEM HOBBIX UH@DOPMAYUOHHBIX
mexHono2ull  TOSIBUIOCh  TOoHsATHE  "unpopmayuonnas  cucmema"  (MC).
Hnpopmayuonnan cucmema OCyumiecTBIsSeT cOOp, mepenadyy M mnepepadoTKy
ungopmayuu 00 00beKTe, CcHaOXkaeT paOOTHUKOB PA3TUYHOTO  YPOBHS
ungopmayueti 11 peanu3anuy QyHKINHA YIIpaBICHUS.

YcnemHoe  BHEAPEHUE  UHDOPMAYUOHHBIX — MEXHOOo2ull  CBSI3aHO  C

BO3MOXHOCTBKO HX THIIM3alllH. KOHerTHaH MHQbOPMClZ/;MOHHCl}Z MEeXHOJI02UA
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O6J'I8,I[8€T KOMIIZICKCHBIM COCTABOM KOMIIOHCHTOB, IIO3TOMY uenecoo6pa3Ho

OTIPEIEIIUTh €€ CTPYKTYPY U COCTaB.

KoukpetHnas ungopmayuonnas mexuonocus onpenensieTcss B pe3ylbTare
KOMITAJIALIUU 151 CHUHTE3a 0a30BbIX TEXHOJIOTUYECKUX omnepanui,

CIICHUAJIN3NPOBAHHBIX TEXHOJIOTUN 1 CPCACTB pCain3aliu.

Texnonozuueckuit npouecc — 4acTh WHMOPMALMOHHOIO TMpoIEcca,
conmepkaras JaercTBUus ((pU3MYECKUe, MEXaHUYeCKHe U T. J.) MO0 H3MEHEHHUIO
COCTOSIHUSL UHpopMmayuu.

HUnghopmayuonnasa MexHOoI02Usl 0azupyercs Ha peanu3aunuu
MH(POPMAITMOHHBIX MPOLIECCOB, PA3HOOOpa3nWe KOTOPHIX TPEOYeT BbIJACICHUS
0a30BBIX, XapaKTEPHBIX IS JIFOOOU UHDOPMAYUOHHOU MEXHONOSUU.

bazoeviit  mexnonozuueckuii  npoyecc OCHOBaH Ha TNPUMEHEHHUH
CTaHAAPTHBIX MOJENel M MHCTPYMEHTaJIbHBIX cpeAcTB. OH MOXeT ObITh
MCIIOJIb30BaH B Ka4€CTBE COCTABHOM 4YacTHU uHpopmayuonrou mexrorocuu. K ux
YUCIIy MOKHO OTHECTH: ONEpallMd W3BJICUCHHUS, TPAHCTIOPTUPOBKHU, XpaHEHUS,

00pabOTKU U MPEJICTABICHUS UHGOpMayuu.
Cpenu 6a306bix mexHoi02UUeCKUX NPoYyeccos BhIIETSIOT:
® u3eneuenue UHPOPMAaINNH,
® mpancnopmuposanue iHGOpMaLNN;
e ooOpabomky uHpopmanum;
e XxpaHnenue UHGOPMALIUY;
® npedcmaenenue u UCNO1b306aHue UH(POPMALINH.

[Tporiecc m3BiIeYeHHS] WHPOPMAIIUU CE5A3AH C NEPEX000M OM DPeaibHO20
npeocmaeiieHust NPeoOMemHoll 001acmu K €20 ONUCAHUIO 8 (DOPMATbHOM 8Ude U 8

suoe aCZHHle, Komopbvle ompasicarom 9no npedcmaeﬂenue.



15

B mpomecce TpaHCOPTUpPOBaHUS ocyujecmensiom nepedawy WHPpopMamm
Ha paccmosiue OJisi YCKOPEeHH020 00MeHa U op2anusayuu Obicmpo2o 00Cmyna K

Hell, UCNOIb3YsL NPU SIMOM PA3IUdHblE CNOCOObL NPeoOPA308AHUSL.

[Ipomecc oOpaGoTku wWHPOPMAIMKA cocmoum 68 HOAVHeHUU OOHUX
n " n "
ungopmayuonnvlx 06vekmos" us opyeux "ungopmayuonuwvix obvexmos" nymem
BbINOJIHEHUSI HEKOMOPbIX —AIcOPpUMMO8, OH A811emcsi OOHOU U3 OCHOBHLIX
onepayuil, 6blNOJHAEMbIX Had WHGOPMAIMEH, u 2nasHbiM 00pa3oMm nymem

yeenudenus ee 00vema u pasHooopasusl.

Hpouecc XPaHCHUA C6A3A4H C HeoOX00UMOCMbIO HAKONJIEHUA u
aOJIZOGPGMeHHOZO XPAHEHUA ()ClHHbl)C, obecneuenuem  ux aKkmyajlbHoCcmu,

yeHHocmu, 6@30naCHOCWlu, c)ocmynHocmu.

HpOHCCC MNPCACTABJICHUA W HMCIIOJIB30BaHUA I/IH(bOpMaL[I/II/I Hanpaesjilen Ha

peuwenue 3a0ayu oocmyna Kk AHPOPMAIIIU 8 YO0OHOU 0l nob30samens popme.

basoevle mHboOpMallMOHHBIE TEXHOJOTHU CMPOSMCS HA OCHO8e 0A308blX
MEXHONOSUHEeCKUX —Oonepayutll, HO Kpome 3mo20 GKuouam 6 cebs pso
cneyuguyeckux mooenei U UHCMPYMEeHMANbHbIX cpedcms. Imom 6ud TEXHOIOTUN
OpUEHMUPOBAH HA peuleHue ONpedeNeHH020 KIAcca 3a0ad U UCNONb3Yemcs 8
KOHKDEemHbIX TEXHOJOTUAX 6 6ude o0moenbHot Komnonenmsl. Cpeou Hux

BbIOCAIOM:
®  MYIbMUMEOUA-MEeXHOI02UL,
¢ TcOMH(POPMAIUOHHBIC MEXHONO2UU;
® mexHoI02ul 3aAUTHI UHGOpMayuU;
e CASE-mexnonocuu;
® TEIICKOMMYHHUKAIIMOHHBIE MexXHOI02UlU,;
e COLS-mexnonocuu;

® mexrnoocuu NCKYCCTBCHHOI'O HHTCIIJICKTA.
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Cneyuguxa KOHKpemuou npeomMemuou 001acmu HAXoo0um ompajdiceHue 8
CReyuUanu3UpOBaAHHbIX HHGOPMAIHOHHBIX TEXHOJIOTHSX, Hanpumep,
OpP2aHU3aYUOHHOE YNpaelieHue, YNpasileHue TEXHOJIOTHYeCKHMMH IIPOICCCaMH,
ABMOMAmMu3UPoOBanHoe npoekmuposanue, odyuenue u opyeue. Cpedu Hux
Haubolee  NPOSPECcCUBHbIMU  AGIAIOMC  cledyiowue  WHOOPMAIIMOHHBIC

TE€XHOJIOTHUHU:

® OpP2aAHU3AYUOHHO2O YNpasileHus (KopnopamuéHvle WHPOPMAIIMOHHBIE

TEXHOJIOTUH);
® g NPOMBIULIEHHOCMU U IKOHOMUKE;
® 8 00Opazosanuu;

¢ asmomamusupoeanHnoco npoeKmuposarusl.

AHaJIOroM MHCTPYMEHTaJIbHOUN 0a3bl (000pyAOBaHKE, CTAHKH, HHCTPYMEHT)
SBIISIIOTCSL  CPE/CTBA pealnu3aluu  uxngopmayuonnvix mexnonozui. Ilocnennue
MOXHO PAa3[eNUTh Ha METOJAUYECKHE, HWH()OPMAIMOHHBIE, MaTeMaTHYECKUE,

AITOPUTMHUUYCCKUC, TCXHUYCCKUC U ITPOrPpaMMHBEIC.

CASE-mexnonoecuss  (Computer  Aided Software Engineering —
Kommnbrorepaoe  ABromatuszupoBanHoe  [IpoextupoBanue  I[Iporpammuoro
obecricueHus1)  SABJSIETCS  CBO€OOpa3HOM  "TEXHOJIOTHYECKOM  OCHAcCTKOU'",
MO3BOJISIOLIEN OCYLIECTBUTD aBTOMAaTU3UPOBAHHOE POEKTUPOBAHKE

UHGDOPMAYUOHHBIX MEXHONOULL.

Metoauueckue CpeicTBa ONpEAeNsioT TpeOOoBaHUA TpU  pa3paloTKe,
BHEJPECHUH U OKCIUTyaTallud UHDOPMAYUOHHLIX MeEXHOA02Ull, 00ecreunBas
UH(OPMALIMOHHYIO, MPOrPAaMMHYI0 M TEXHHYECKYI0 COBMECTUMOCThb. Hamboiee

Ba’XHBIMH N3 HUX SABJIAIOTCA Tpe60BaHI/I$I 10 CTaHAAPTHU3alIHNH.

HNudpopmanmonnsie cpenctBa odecneunBaoT 3¢(HEKTUBHOE MPEICTaBICHUE

MpeJAMETHOW 00JIacTH; K HMX YHUCIY OTHOCITCS WH(MOPMAIIMOHHBIE MOJIEIH,



17

cUCTeMbl KJaccupuKalMuud W KOAUPOBaHUA uHGopmayuu (00IIEPOCCUICKHUE,

OTpacJieBbI€) U T. [I.

MaremaTuyeckue CpeacTBa BKIIOYAIOT B ce0S MOJENU  PEIICHUS
(GYHKIIMOHATBHBIX 33/1a4 W MOJIET OpraHU3alliu MH()OPMAIIMOHHBIX MPOIIECCOB,
oOecrnieunBaonme 3PGeKTUBHOE MPUHATHE perieHUs. MaTemMaTu4ecKkue cpejicTBa
ABTOMATHUYECKH TMEPEXOJAT B  aJITOPUTMHUYECKHE, OOECleunuBaronue Uux

pcain3aluro.

TexHuueckue M MpOorpaMMHBIE CPEACTBA 33Jal0T YPOBEHb peallu3aliu

MHd)OpMdl/;MOHHbLX MmexHon02Uull Kak IIpn UX CO3AaHUHU, TAK U IIPU pCain3alnu.

CALS-mexnonoeus mpeaHasHaueHa Ui YHU(UKAIMM U CTaHIAPTU3ALNU
cienn(UKauil MPOMBIIUICHHOW NPOAYKIIMM Ha BCEX JTalax ee€ >KU3HEHHOTO

OUKIIA.

Takum 00pa3oM, KOHKPETHASI UHGDOPMAYUOHHASE MEXHON02US OTIPENIEISETCS
B pe3yJibTaTe KOMIWISIIUM U CHHTE3a 0a30BbIX TEXHOJOTHYECKHX OIepalui,

"0TpacneBbIX mexHo02uli" U CPEACTB PeaTU3alu.

Buenpenune uHGOOpPMAIMOHHBIX CHUCTEM  TOBBIMAET AP (HEKTUBHOCTH
MIPOM3BOJICTBEHHO-XO3SIMICTBEHHO!N JEATEIIbHOCTH NPEANPUATHS 3a CUET HE TOJIBKO
00pabOTKM W XpaHECHUS uH@popmayuu, aBTOMATU3AIMU PYTUHHBIX padbOT, HO U
MPUHITMITHATBLHO HOBBIX METONOB ympaBieHus. [locieaHue OCHOBaHBI Ha
MOJICIMPOBAHUU JIEUCTBUI CHEIUAIUCTOB TPH TMPUHATAU PEIIeHU (METOIbl
WMCKYCCTBEHHOTO WHTEJUICKTA, JKCIEPTHBIE CUCTEMBI M T. T.), MCIOJIb30BAaHUU
COBPEMEHHBIX CpEIICTB TEJICKOMMYHHUKAIIUN (ameKkTpoHHAs roura,

TGJICKOH(prGHHI/II/I), I7100aJIbHBIX M JJOKAIBLHBIX BEIYUCIMTEIIBHBIX CETCH H T. ..

[lo cdepe npumeHenuss MHGOPMALMOHHBIE CUCTEMBI KJIACCU(PUUUPYIOTCS

CJIEAYIOIIMM 00pa3oMm:
e 1IC ny1s Hay4YHBIX UCCIIEIOBAHUM;

e 11C aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHUS;
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e JIC opraan3aniMOHHOTO YIIPABJICHUS.

Hayunbie UC ucnosib3yroTcs sl aBTOMaTU3allil HAYYHOW JESITEIbHOCTH,

aHallM3a CTaTUCTHYECKOHN urgopmayuu, ynpaBieHUs SKCIIEPAMEHTOM.
N C aBTOMaTU3UPOBAaHHOI'O MPOEKTUPOBAHUS TPUMEHSIOT JUIS:
e pa3paObOTKU HOBBIX U3EIHUN U mexHOI02Uli UX TIPOU3BOJICTBA;
® Pa3IMYHBIX MH)XEHEPHBIX PACUYETOB;

e coznaHus rpaduuecKol JOKyYMEHTAIUH (4epTexel, cxem, TpaduKoB H T.
1.);
® MOJCIUPOBAHUS TPOCKTUPYEMBIX OOBHEKTOB.

NC opraHu3alluOHHOTO YINPaBJICHUS NpPEeJAHA3HAUYEHbI JJIsI aBTOMAaTU3AIMU
bynkumii anMuarcTpaTuBHOTO anmapara. K aum otHocarcs MC ynpaBieHus: kak
MPOMBIIIUICHHBIMUA  TPEINPUATUSIMHA, TaK M HENPOMBIIUIICHHBIMH OOBbEKTaMHU
(bankamu, OWp)KamMH, CTPaXxOBBIMH KOMIIAHUSMH, TOCTHHUIAMA W T. M.) H

OTJIeTbHBIMH O(pricamu (0(hUCHBIE CUCTEMBI).

NC  ympaBlieHHS  mexHOIo2UYecKUMy  npoyeccamu  CO3MAOT IS

ABTOMATHU3ally pa3JIMYHBIX MEXHOJI02UYEeCKUX NPOUECCOs.

1.2 Ucmopuveckue acrnekmbl pazeumusi UHGhopMayUOHHbIX mexHosio2ull

1.2.1 PassuTue annapaTtHbIX CpeacTB

[lonsitue  ungopmayuonnas  mexuonoeus BO3ZHUKIO B TIOCIIECTHUE
necaTuieTuss XX BeKa B MPOLECCe CTaHOBJICHUS MHPOpMATUKU. OCOOEHHOCTHIO
UHGDOPMAYUOHHOU MeXHONo2UY SIBISIETCS TO, YTO B HEW W MpeaMeToM, U
MPOJIYKTOM TpyAa SBISIETCS uHgopmayus, a OPYyAUsIMU TpyJa — CpPEICTBA
BBIYMCIIUTENLHON TEXHUKU U CBA3U. MHGopmayuorHas mexHono2usi Kak Hayka o
IPOU3BOJCTBE UHPOpMayuy BO3ZHUKIA UMEHHO MOTOMY, YTO UHGDOpMayus cTana

pacCMaTpuBaTbCA KaK BIIOJIHC peaJ'IBHHﬁ HpOHSBOI[CTBGHHBIﬁ peCypcC Hapsay cC
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JpYTUMHU MaTepHalibHbIMU pecypcamu. [Ipu 3TOM mpOU3BOACTBO uHpopmayuu u
€€ BEpPXHEro YypOBHS — 3HAHUM — OKa3blBAE€T pEIIAoIee BIUSHUE Ha

MOJU(DUKALINIO U CO3/TaHUE HOBBIX MPOMBIIICHHBIX MEXHON02ULL.

Hugpopmayuonnaa mexmnonozusa — COBOKYIHOCTh METOJOB M CIOCOOOB
MoJIy4eHusi, O0OpabOTKH, TPEACTABICHUS UHGOpMayuu, HATPABICHHBIX Ha
U3MEHEHHUE €€ COCTOSHUS, CBOMCTB, ()OpMBI, COJIEPKAHUS M OCYIIECTBIISIEMBIX B

MHTEpecax MoJib30BaTeNeH.
BbIaenstor Tpu ypoBHS paCCMOTPEHUS UHDOPMAYUOHHBIX MEXHOTOSUU

® T[EpBBI ypoBeHb — TeopeTudeckuil. OCHOBHasi 3ajaya — CO3JaHUE
KOMILJIEKCA B3aMMOCBSI3aHHBIX MoOjieNiel MH(POPMALMOHHBIX MPOIIECCOB,

COBMCCTHUMBIX INAPpaMCTPHUICCKHU U KPUTCPUAJIBHO,

® BTOpPOM YpPOBEHb — HCCIeAOBaTeIbCKUH. (OCHOBHag 3ajaya —
pa3zpaboTka METO/JIOB, ITO3BOJISTFOLIUX ABTOMAaTU3UPOBAHHO
KOHCTPYMpPOBaTh  ONTHUMAJIbHBIE  KOHKPETHBIE  UHGDOPpMAYUOHHbLE

mexHoa02uU,

® TpEeTUl YpPOBEHb — TMPHUKIATHON, KOTOPHIA MOAPA3ACIAIOT Ha JIBE

CTpaThl: UTHCTPYMEHTAIBHYIO U MPEIMETHYIO.

WUuctpymentaneHass cmpama (aHaior — 0OOpyIOBaHUE, CTaHKH,
UHCTPYMEHT) OINpeAeNsieT MyTH M CpEeACTBa pealu3aluu UHDOPMAYUOHHBIX

MexHo102Ull, KOTOPbIE MOXKHO Pa3JeIuTh Ha:
® METOAUYECKUE;
® UH()OPMALMOHHBIE;
® MaTeMaTUYECKHUE,;
® AJNTOPUTMUYECKUE;
® TEXHUYECKHUE;

® [IpOrpaMMHBIE.
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[IpeameTHass cTpara cBsi3aHa CO CHEIM(PUKON KOHKPETHOW MpeIMETHOMN
o0JaCTM ¥ HAaXOJUT OTPAXKEHUE B CHEIUAIM3UPOBAHHBIX (POPMAIMOHHBIX
MmexHono2usAxX,  HAPUMEP  OPraHU3AlMOHHOE  YNPABJIECHUE,  YIPABJICHUE
MEXHOI02UYeCKUMU  npoyeccamu,  ABTOMATU3UPOBAHHOE  IPOEKTUPOBAHMUE,

oOy4eHHe U IpyTue.

[lotpeOHOCT, B mepenaye U oOMEHE uH@opmayueri YEIOBEUYECTBO
UCIIBITHIBAJIO YK€ HA paHHUX CTaJUAX CBOEro pas3BuTus. Eciu cHawama st
YCKOpPEHUsl Tepenayul uHgopmayuyu WCIONb30BAIUCH KOCTPHI, KypbEphl, MOTOM
noura, cemadopHbiid Tenerpad, To ¢ U300pEeTEHUEM IIEKTPUUECKOro Tenerpada u
TeneoHa MPUHLUIUATHHO W3MEHUJINCh BO3MOXXHOCTU TEpenadu uUH@popmayuu.
bbulo m300peTeHO paauo M TENEBUACHHME, a 3aTeéM KOMIbIOTEp, LU(POBHIE
CHUCTEMBI CBSI3M M BBIYHCIHTENBHBIC CE€TH; co3aanue B 1978 romy mnepBoro
MIEPCOHATBHOTO KOMITBIOTEPA SBHJIOCH TPUUMHOM OBICTPOTO €ro pacIpOCTpaHEHUs
U pa3BUTUS B KayecTBe HMHCTPYMEHTAJIbHOTO CpEJCTBA  HAKOIUICHUS,
npeoOpa3oBaHus W Tepefadyd  uHgopmayuu WA TO3BOJWIO  HOBBIM,
A8MOMamu3upOB8aAHHbIM UHDOPMAYUOHHBIM MEeXHOLO2UAM BHEAPUTHCS
MpPaKTUYECKU BO BCE O00JaCTH YEJNOBEUECKOW JesTeNbHOCTU. MHTerpanus
JIOCTHUKEHUM YesIoBeUeCTBa B 00JaCTU CPEICTB CBSI3M, 0OPA0OTKU, HAKOIIJICHUS U
0TOOpaKeHUS ungopmayuu crocobcTBOBajIa (dbopMupoBaHUio

asmomamu3uposanuvix ungopmayuonusix mexuonoeuti (AUT).

OcHoBy ABMOMAMUIUPOBAHHBIX UHDOPMAYUOHHBIX MexHoN02UU

COCTaBJIAIOT CJICAYIOMNE TCXHUYCCKHUEC JOCTHUKCHU !

® CO3aaHHUC CPpCACTB HAKOILJICHUA O0oIpIINX 00BEMOB uH¢0pMauuu Ha MallIMHHBIX

HOCHUTCIIAX, TAKHUX KaK MAarHUuTHBIC B OIITUYCCKUEC AUCKHU,

® CO3gaHHUC pa3IMYHbBIX CPCIACTB CBA3H, TAKHX KaK paauo- W TCJICBU3WMOHHAA

CBSI3b, TeJeKC, Teyiedakc, HU(PPOBBIE CUCTEMBI CBSI3U, KOMIBIOTEPHbBIC CETH,
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KOCMHUYCCKas CBA3b, MMO3BOJAIOINNX  BOCIIPHUHUMATD, HCIIOJIB30BaTh 151

nepeaaBaTh uHgopmayuio MPAKTUUECKH B JIFOOON TOUKE 3€MHOTO 11apa;

® CO3/aHHE KOMIIbIOTEpA, OCOOCHHO TEPCOHAIBHOTO, TO3BOJSIOUIETO IO
OTPE/ICJICHHBIM aJITOpUTMaM oOpabaThiBaTh W OTOOpaxaTh uHGopmayuro,

HaKalllIMBaTb U TCHECPHUPOBATb 3HAHMUA.

L Aemomamwupoean%ze uH(i)OpMaLﬂlOHHble mexHoiocuu OPHUCHTUPOBAHLI Ha
YBCIMYCHUEC CTCIICHHU aBTOMATHU3allMK BCCX I/IH(l)OpMaLII/IOHHBIX onepaunﬁ H,

CJICA0BATCIIbHO, HA YCKOPCHUC HAYTHO-TCXHUYCCKOI'O ITpOorpecca O6IIICCTBa.

PeBoIIOLIMOHHBIN CKAaYOK B pa3BUTUU W nonyJisipuzauuu UT 3a mocinegnue
20-25 neTt HampsAMYIO CBSI3aH C MPOPBIBOM B TEXHUYECKOUN 0a3e — B mepexojnie OT
«Oonpux» OBM, HOCTYNMHBIX Y3KOMY KPYTy CHEHUAIMCTOB, K MEPCOHATBHBIM
KoMmmnbroTepaM. CerogHsl «HACTOJIBHBIE» CUCTEMBI 110 BO3MOXHOCTSIM 3HAUYUTEIIBHO
MPEBOCXOAAT MpakThuuecku Bce «Oompimey IBM 70-80-x rogoB, UMEIOT BBIXO]I
BO BHEIIIHUA MUP U BMECTE C TeM 00JIaJal0T MHTEIUTUTCHTHBIM U JPYKECTBEHHBIM
CUCTEMHBIM W  TPUKIAAHBIM  MPOrpaMMHBIM  obOecrieuenueMm.  MmeHHo
CYILIECTBEHHOE Pa3BUTHE MPOTPaMMHOI0 OOECHEeUeHHMs], CTaBIlIee JOCTYIHBIM Ha
ypoBHEe wuHTep(eiica 000My TOJIB30BATEN0, SBISIETCS BTOPOH OCHOBHOM
npuunHoi maccoBoro BHenpenus UT. Hanpumep, ceronns 3agaya KOMUPOBaHUSA
¢aiiia pemaeTcss HACTOJBKO MPOCTO, YTO €€ PEIIUT J000M HAYMHAIOMIUI
M0JIb30BaTENIb KOMIbIOTEPA. HO elie B cepelnHe BOCBMUIECITHIX T'OJI0B MPOILIOTO
BeKa JUTsl BBITIOJIHEHUS TI0JI00HOM orepaiuu TpedoBaIOCh NMPUBIIEYh CICIMAIINCTA,
KOTOPBIH COCTaBWJI Obl CIENUANBHBIN TaKeT-3aJaHue I BBI30BA OJHOW U3
cucteMublx ytwinat (Hanpumep, |EFUJV, IEBCOPY wumu IEBGENER),

cocrosamui u3 10-15 cuCTEeMHBIX YNPABISIOMIHUX «KOMaHI.

OrpoMHBII TOTYOK Pa3BUTHIO UHDOPMAYUOHHBIX MeXHOIo2ull TPUHECTa

pa3paboTKa MyJIbTUMEIUNHBIX CPEJICTB.
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Mynsmumeoua — 310 00bEIUHEHUE HECKOJIBKUX CPEICTB MPEICTABICHUS
ungopmayuu B ogHoM cucteme. OOBIYHO TOA MyIbmMUMeOua TMOAPa3yMEBACTCS
oObeMHEHNE B KOMITBIOTEPHOM CHCTEME TaKuUX CPEICTB IMPEACTaBICHUS
ungopmayuu, Kak TEKCT, 3BYK, rpaduka, MyJIbTUITUKALINS, BUICOU300pKEHUS U
MIPOCTPAHCTBEHHOE MojieupoBanue. TepmMuH "myaemumeoua" cTan momyJIspHBIM
CPaBHUTEIHHO HENAaBHO, B CBS3M C TOSBICHHEM MOIIHBIX HEJOPOTHUX

KOMITbIOTEPOB.

B Hactosimee BpeMs HMMEIOTCS HACTOJbHBIC KOMIBIOTEPHI, CIIOCOOHBIE
paboTaTh €O 3BYKOBOW U BHUICOMHPOpPMAIMEH, MAaHHUIYJIUPOBATh €10 IS
TIOJTYYCHUS CIIeNUATBHBIX 3(P(GEKTOB, CHHTE3UPOBAaTh U BOCIPOU3BOJANTH 3BYKH U
BUJICOMH(OPMAIINIO, CO3/1aBaTh BCE BB IpapUUeCKON uHpopmayuu, BKIIOUYAS
aHUMAITMOHHBIC U300PaKECHUS, 1 OOBEIUHITH BCE ATO B €IMHOM IPEICTABICHUN
mynomumeoua. IlpenctaBieHus ¢ HCIONB30BAHHEM CPEACTB  Myabmumeoud
SIBJISIFOTCSI 3aXBaTHIBAIOIIMMH, TaK KaK OHU MHOTOMOJQJIbHBI, T. €. OJHOBPEMEHHO
BO3JICHCTBYIOT HAa HECKOJBKO OPraHOB YYBCTB UM IOATOMY  BBI3BIBAIOT
MOBBIIICHHBIH HMHTEPEC W TIOBBINIEHHOE BHUMAHUE Y ayJUTOpHH. Takoe
oObenuHEeHHEe cpen obOecredynBaeT KadyeCTBEHHO HOBBIM YpOBEHb BOCIPHUSTHS
uHgopmayuu: 9eT0BEK HE MPOCTO MACCHUBHO CO3EPIACT, a aKTUBHO YYacTBYeT B
npoucxomasimeMm. VIMEHHO 3TOT ()eHOMEH ydYacThs, a TaKXe TEXHOJOTHYECKUE

yCHeXH MPOU3BOUTENEH ONpeAesn U MyJbTUMEIUUHBIN OyM MOCJIEIHUX JIET.

Ungopmayuonnvie mexnonocuu 00€CEUUBAIOT MEPEXOJ OT PYTHUHHBIX
METO/IOB K MPOMBIIIIEHHBIM METOAaM U CpPeJACTBaM paldOThl C uH@popmayuell B
pasnuyHbBIX  cdepax  UYENOBEYECKOW  JCSATENbHOCTH, JaBas BO3MOXKHOCTH

PalluOHAJIbHO U B(i)(I)CKTI/IBHO €C HCIIOJIB30BAaTh.
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1.3 OcHoeHbIe amanbi pasesumus mexHosnozaul rnpoezpamMmupoeaHus

MaccoBass pa3paboTka W BHEIPEHHE COBPEMEHHBIX WH(OPMAIMOHHBIX
TEXHOJIOTUI OblIa Obl HEBO3MOXKHA 0€3 KapJAMHAJIBHOIO M3MEHEHUS! UHCTPYMEHTA

pazpabotku UT — npozcpammuposanus.

HaBepHnoe, cTouT BHauyajge pacCMOTpPETh BOMPOCHI  pPa3BUTUA U
COBEpIIICHCTBOBAaHUSI WHCTpyMeHTapusi misi paspabdorku WT, T.x. mmeHHO 0663
CYIIECTBEHHOTO HM3MEHEHUS HWHCTPYMEHTApHs HEBO3MOXXHO OBLIO TOJYyYHUTh B
MaccoBOM MaciiTabe HoBble MH(pOpmaimoHHble cucteMbl. C Ipyroil CTOPOHBI,
BO3MOXXHOCTH W CTaHJApThl B TEXHOJIOTUW MPOTPAMMHPOBAHUS TaK WM WHAYC
TpaHC(HOPMHUPYIOTCS B BO3MOXHOCTH MPOAYKTa — WH(GOPMAIIMOHHBIE CUCTEMBI,

BIIUSIIOT HA CTPYKTYPY JIF0O0H HH(DOPMAITMOHHOM CUCTEMBI.

1.3.1 [lporpammunpoBaHue B kKogax n accemonep

Jlrobass mporpamma st OBM  — cuctemHas WM TpUKIagHAS  —
BOCIPUHUMAETCS (paclo3HaeTcs) MpoLEecCOpOM TOJIBKO B TOM Cllydae, €Clid OHa
COCTOMT U3 CHEUHUAIBHBIX KOMAaHJ, KOIbl KOTOPBIX M3BECTHBI IIPOLIECCOPY
onpeneneHHoro tuna. Komanasl 3anucassl B aMsATH KOMIIBIOTEPA B CIIEHUAIBHOM
¢dopmare. Kaxnas KomaHIa COCTOMT M3 €€ K0Od, OIPEACISIONIEro ACHCTBUE
(ciioxeHue, BBIYMTAHUME W T.A.) U AIPECOB onepandos, HajJ KOTOPBIMH 3TO
JeiicTBe HEOOXOAMMO BBINMOJIHUTH. B BOJIBHOM mepeBoJe Ha PYCCKUM SI3bIK
HEKOTOPYIO KOMAaHJly MO’KHO, HallpuMep, UHTEPIPETUPOBATh TaK: CIOHCUMb 084
yucna, Haxooswuecs 8 namamu no aopecam 100 u 120. B koMnbroTepe KOMaHbl
XpaHaTcsi OObIYHO B BHJE Habopa ABOMYHBIX uucen. YacTe Habopa ompenesnser

CYIIHOCTh KOMaH/IbI (€€ KOJ), OCTaJbHasl 4YaCcTh ONPEIEISAET ajipeca OnepaHI0B.

Paznbie Tuner OBM umeroT oTIHMYHBIE APYT OT ApPyTa CrocoObl KOIUPOBKU
xomann. Tak, Ha nepcoHanbHBIX |BM-coBMecTHMBIX KoMmblOTepax! HekoTOpas

koMmaHaa cioxenus MoxxkeT uMmeth BuA: 0000 0011 1100 0011. A na "mpeBHUX"

! Kcratm, camo NOHSATHE cOBMECMUMbLX KOMNbIOMEPOE 03HAYAET, YTO OHU "TIOHMMAIOT" OIMHAKOBYIO CUCTEMY
KOMaH/I, XOTSI MOTYT CTPOUTBCS Ha Pa3INYHON 3JIEMEHTHOH Oase.
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KoMIIbtoTepax Tuna M-220 koMaHaa CIOXKEHUS JIByX YUCEI MOTJIa BBITVISIAETh TaK:
001 00000001100100 00000001111000 00000001111011. TTosToMy mporpamma B

KOJaxX KOMIIBIOTCpa SABJIACTCA MAWUHHO-3A6UCUMOU W Henepeﬂocwwoﬁ, T.C.

MOATOTOBJICHHAS [ KOMITBIOTEPA OJIHOTO THIIA, OHA HE CMOYET BBINIOJIHATHCA Ha
Ipyrux. OTOT (akT ompeaenser OCHOBHOW HEAOCTATOK MPOrpaMMHUPOBAHUS B

KOoJax.

BTopeiM HEZOCTATKOM MPOrPaMMHPOBAHHS B KOJaX SBISACTCS CHIBHOE
npobjieHne mporpamMmbl. Jlemo B TOM, YTO JIOTHYECKM KOMAaHJBI IMpoleccopa
JOCTATOYHO MPUMHUTHUBHBI U 00YCJIABJIMBAIOT BBITOJHCHHE IPOCTEHUIIIMX OEPaITUil.
Tak, mporpaMMHpOBaHHE HECIOXKHOU (OPMYIIBI Xx=(a+b)(c+d) TtpebdoBano

3alaHusd CCPHUM KOMaH/ THUIIA:

- Cnoxutb a u b, npomexyrounsiit peaynstaT 3anucath B as,
- CnoxuTb C u d, mpomesxyTounsiii peaynbTar 3anucarh B ay,
- YMHOXWTb a1 Ha az, pe3ynbTaT 3anucaTb B X.
[TepBoHayanbHO MPOrpaMMHUPOBAHUE BEJIOCH B KoAax. BuayanbHO Kaxmas

nporpamMma cCoOCTOAJIa M3 OOJIBIIIOr0 KOJWYECTBA KOMAaHO-CTPOK, IIOXOKHUX Ha
IMPUBCACHHBIC BLIIIC IBOWYHBIC KOIBI. 910 OIIPCACIIAIIO TpeTI/II‘/JI HCOOCTAaTOK
MMporpaMMHpOBaHUsA B KOAAX - 3aTPYAHCHHYIO YHUTACMOCTL IIPOIrpaMMBbl H, KdK

CJIEJICTBHE, CJIOKHOCTh UCIIPaBICHUS (OTIaJAKH) WA JOPAOOTKU MTPOrPAMMBI.

OnHako MPOrpaMMUPOBAHUIO B KOJAX MPUCYIIUA W 3HAYUTENbHBIC TUIIOCHI.
[IporpaMMuCcT  ympaBiIIET BCEMU PECypCaMH  KOMIIBIOTEPA, IOJHOCTBIO
KOHTPOJIUPYET TeKylee coctossarue DBM, BeiOupaeT Hanbosiee ONTUMaTBHBIN KO/
koMaHibpl. CamMble KOpPOTKHE N0 00beMy W Hambosee ObICTphIE MO BBIOTHEHHUIO
mporpaMmMbl WM WX (parMeHThl pa3palaThIBAIOTCS W CETOAHS B Komax. Jlms
oOJierdyeHusT HarjsiHOCTH IIporpaMMbl B KOJaX pa3pabOTaHbl CIElHaIbHBIC
CUMBOJIMUECKHUE SI3BIKM — accembOiiepvl. B HUX KaXJI0H KOMaHJE KOMIIbIOTEpa
COIIOCTABJISICTCSI ONMPENECICHHBIM CUMBOJBHBIA KOJ, SIBISIFOLIMICA COKpAaIlEHUEM

"poaHbIX" Mt yenmoBeka ciaoB. CreruanbHas nporpamma (oHa Tak)Ke Ha3bIBaeTCs
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acceMOJiepoM) TEepeBOIUT (mparncaupyem) "HENMOHSATHYIO" IJid KOMIbloTepa (HO
0oJiee OHATHYIO JJIsl YEJIOBEKA) CUMBOJIBHBIA CTPOKY B KOJbI KoMmImbioTepa. Tak,
MIPUBEJICHHBIC BBIIIEC KOJBI KOMaH] CJIOXKEHHUS Ha acceMmOJiepe MOIJIM BBITJISIETh
tak: ADD AX, BX (cnoxuth uncna u3 peructpoB AX u BX u pe3ynpTaT 3aoMHUTH
B AX). Ilpu nporpamMmmupoBaHuu Ha acceMOJiepe 4eI0BEK MOXKET OIEpUPOBATh HE C
agpecaM TMaMsITH, B KOTOPBIX XpaHATCS JaHHBIE, & C WX CHMBOJIUYECKUM
npejacraBienneM. Hampumep, BHavane acceMmOJepy CHElUaibHOWM HMHCTPYKIUEH
COOOIIaeTCsl, YTO MO TaKOMYy-TO aJpecy XpaHUTCS 4YHUCIO, Ha3BaHHOE JJIs
nporpaMmucTa Kak a. Jlajee 4enoBeK HE 3aAyMbIBAa€TCS HaJl TE€M, MO KaKOMY

aZpecy HaXOQUTCS COOTBETCTBYIOLIEE YUCIIO, HO TPOCTO UCHOJB3YET €ro UMs a.

AccemOJiep sIBISICTCS MAITUHHO-3aBUCHMBIM SI3BIKOM TPOTPAMMHUPOBAHMUS,
TaK KaK €ro WHCTPYKIIMH COOTBETCTBYIOT KOJaM KOMaHJ KoMmIbioTepa. [losTomy
acceMOJiepHasi MporpaMMa MOKET BBIMOJHITBCA TOJABKO Ha Tex OBM, nns
KOTOpPBIX OHa paspabarbiBaiacb. Kpome Toro, st paboTel Ha accemOiepe

TpeOyeTcs AeTalbHOE 3HaHNE OCOOCHHOCTEN KOHKpeTHO DBM.

1.3.2 A3blkK NporpaMMMPOBaHUS BbICOKOTO YPOBHS

Pa3Butne nporpamMmmupoBaHus CBsI3aHO ¢ pa3paboTkod B 50-X rogax Tak
HA3bIBAEMBIX AJITOPUTMHUYECKUX SA3BIKOB IporpaMmMupoBanus. KMx HazpiBaroT
A3bIKAMHU  [POrPaMMMPOBAHMS  BBICOKOTO  YPOBHS, a TakKXe MAallhHHO
HE3aBUCUMBIMU si3bIKaMU. [Iporpamma 3amuchIBaeTcsi ¢ MOMOILIBIO CIEHHAIBHBIX
CJIOB MOYTH TakK K€, KaK Ha pa3rOBOPHOM S3bIKE (B OCHOBHOM — aHIJIMICKOM). OT
porpaMMucTa He TpeOyeTcsi JNETalbHOrO 3HAHWS  allapaTHBIX OCOOEHHOCTEH
OBM. Crnoxsbie ¢GopMysIbl HMEIOT BHJ, MNPAKTHUYECKH COOTBETCTBYIOUIUN
CTaHJapTaM  MaTEMAaTHKH. IToarToMy  mOpu  HKCHOJIB30BAaHUU  SI3BIKOB
MPOrpaMMUPOBAHUS BBICOKOTO YPOBHS YEJIOBEK OOJIbIIe BHUMAHUS YACHAET CYTH

3a/1ayy, aIrOPUTMY €€ PELICHHUs, a He AeTasiM peann3anuu Ha DBM. IIporpamMmbl
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Ha MAalllMHHO HCE3aBHCHUMBLIX S3bIKaX CPABHUTCIIBHO JICTKO IICPCHOCATCA MCKIAY

KOMIIBIOTCpaMHU pa3HbIX THUIIOB.

EcrectBenHo, uro OBM He "monumaer" mnporpaMmy, HalmuMCaHHYIO Ha
ANTOPUTMHYECKUX sI3bIKax. [103TOMy ISl KaKIoro si3blKa W JUIsl KaKJIOro THUIa
OBM  pa3pabaTeiBaeTcsi  cnenuaigbHas — OporpaMma—TIepeBOIYHMK,  KOTOpas
TPAHCIUPYET MCXOJHBIA TEKCT B MOCIEAOBATEIIBHOCTh KOMaHJ KOHKPETHOIO
KOMIIBIOTEPA. OTU CHELUAJIbHBIE MPOTPAMMBI  HA3bIBAIOTCS MPAHCIAMOPAMU

(HGCKOJ’ILKO IMO3KC OHH ITOJYYMUJIN HA3BAHHC KOMI’ZMJZ}ZWIOPOB).

[lepBpie anropurmuyeckue s3bIkM HazpBamch Algol (cokpamenue ot
Algorithmic Language — s3wix aneopummos) u Fortran (cokpamienue or Formula
Translation — mpancismop ¢opmyn). TR SA3bIKK OONATAIH PSIOM  CXOJIHBIX

BO3MOKHOCTEM. K HUM OTHOCATCH:

- TIpOCTOTa 3alKMCH MareMaTW4YecKuX Bbipaxenuid. Tak, Ha Algol’e
npuBoaUMas paHee Gopmyiia 3amucbiBacTcs Kak X:=(a+b)*(c+d);, a Ha
Fortran’e Tak: X=(A+B)*(C+D) .

- WCIIOJIb30BAHUE 6emeJieHlsi B IPOTPAMME 3a CUET MEXAHU3Ma YC/I08HbIX
8bIPANCCHUTL U ONEPAMOPO8 NeEPexo0d, TO3BOJSIONUX BBIOIHATh TOT
WIA WHOW (parMeHT mporpaMMbl B 3aBUCHMOCTH OT pe3yJIbTATOB
NpEABIIYIMX JTalnoB (HApUMEp, AJITOPUTM OMNpEACICHUS KOpHEH
KBaJIpaTHOTO ypaBHCHHS 3aBHCUT OT 3HAaKa JTUCKPUMHUHAHTA), U WUKII06,
MO3BOJISIOIIMX OCYIIECTBUTh MHOTOKPATHOE IOBTOPEHHE HEKOTOPOTO

(dbparMeHTa nporpaMmsel (Hampumep, Tadyssius 3HaYeHUN QyHKIIIH).
- HUCMOJIb30BaHUE MACCUB0E, TIO3BOJISIONINE MPOrPaMMUPOBATH OMEPALUU

HaJ MaTpullaM U BCKTOpPaMMU.

- HUCHOJIb30BaHUE npouedyp (B Fortran’e- noonpocpamm) v @ynkuyuii,
MO3BOJISIIONINX BBIICTUTh B OTIEIBHBIN OJOK HEKOTOPHIM JIOTHYECKU

3aKOHYEHHBIA QJITOPUTM HaJ aOCTPAKTHBIMHU JAHHBIMU (QopmanvHble



27

napamempvl) W MHOTOKPATHO oOpamarbcss K HUM C  yKa3aHHEeM
KOHKPETHBIX JIaHHBIX (gpakmuueckue napamemput). Tak, Hanipumep, s
MHOTOKPAaTHOTO  HWCIIOJIb30BAaHUS ~ TPUTOHOMETPUYECKHX  (DYHKIIHHA
cClielyeT  3amporpaMMHUpOBaTh  aJTOPUTM  HMX  BBIUMCIEHUS  OT
aOCTpakTHOro aprymeHTa (Hampumep, X), a 3aTeM MHOTOKPAaTHO HUX
MCIIOJIH30BaTh, YKA3bIBasl, UTO HA MECTO aOCTPAKTHOTO X TOJICTABIISIOTCS
KOHKpeTHbIe nmaHHbie — Y, Z, Fi, 30 u t.1. Wnu 3amporpamMmmupoBath
npoleypy oOpallieHrs KBaJpaTHON MaTpHUIlbl. AJITOPUTM 3alKHChIBACTCS
JUTSI HEKOTOPOW aOCTpaKTHOM MaTpHIlbl (CKakem, A), a 3aTeM MpHU UX

BbBI3OBC YKA3bIBACTCA KOHKPCTHAA MaTpUlla.

Kpome 00mmx MOMEHTOB, OTH S3BIKM HMEIM OTiauuus. Maio
CYILIECTBEHHBIM SIBJISIETCSI OTJIMYME B CHUHTAKCUCE, T.€. B pa3HOM (opme 3amucu
AQHAJIOTUYHBIX MHCTPYKIMH — [HKJIOB, YCJIOBHBIX OINEPaTOpOB U  T.n.

CYH_[GCTBGHHBIM OKa3aJIOCh HAJIMIUC ABYX IMPUHIUITNAIBbHBIX OTJIMUMH.

[lepBoe — cmoco0 ympaBieHUs OOBEMOM pPE3EPBUPYEMON TOJI JIaHHBIE
nporpaMmbl aMsATd. ['0TOBast U OTTpPaHCIMPOBAHHAA NPOrpaMma HCIOIb3YEeTCs
MHOTOKPAaTHO, C 3aJlaHMeM pa3JIMyHbIX JaHHbIX. llpeamosioxum, 4TO
BBITIOJIHAIOTCS ONepalliy HaJ MaTpullaMu. B pa3HbIX BapuaHTax cyeTa Mbl MOTJIU
UCIIOJIb30BaTh MATPHUIBl Pa3HBIX pPa3MEPOB. AJTOJ TMO3BOJSUI BBIACIATH JIA
XpaHEHHUsI MAaCCUBOB TMaMATh BO BpeMsl BBINOJHEHUs TporpaMmbl. [ToaTomy pazmep
BBIJICJIIEMON TIAMSTH OIpPEACNISICA YK€ BO BpeMs CYeTa, U €€ OTBOJUJIOCH
CTOJIBKO, CKOJBKO HEOOXOAMMO JUIsl XpaHEHUsT KOHKpeTHoro maccuBa. llocie
WCITIOJIb30BAHUSI TIAMSITH HEKOTOPHIM MAaCCHBOM €€ MOKHO OBbIJIO OCBOOOAUTH U
UCIIOJIb30BaTh Moj apyrue. A DopTpaH pacnpenesnsi NaMsTh B HayalbHBINA
MOMEHT, Tpu crapTe nporpammel. Iloatomy mnporpamma Ha ®opTpaHe He B
COCTOSIHUM pPacHpeleuTh NaMsITh B MOMEHT BBIIOJHEHHUS, KOIJa MOKHO

BBIYHMCJIIMTB €€ Tp€6yeMBIﬁ 00beM. Tak ke Hellb3s OCBO60I[I/ITI> ImaMsTb 110CJIC TOTO,
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KaK BCIIOMOTaTeIbHbIE MaTPUIlbl WM BEKTOPHI ykKe HE OyAYyT HUCIIOIb30BaThCA.
Crnoco6 pacnpezneneHuss TaMATH NpPU  CTapTe€ MPOTPAMMbI  HA3bIBACTCS
cmamuyecKum ynpaejienuem NaMaTbio. Pactipesenienre naMstTi B TPOU3BOJIbHBIN
MOMEHT BBIIIOJTHEHUSI HA3bIBACTCS OUHAMUUEcKUM ynpaeienuem. Vtak, Anron
MOT HMCTIOJB30BATh KaK cmamuyeckoe, Tak U OUHAMuyeckoe yIpaBlIeHUEe MaMsThIO.
B ®oprpane peanuzoBaH TOJIBKO MEXAHU3M cmamuyecko2o yrpaiienus. [loatomy
B mnporpammax Ha Doprtpane nuO0 yKa3bIBaJUCh pa3sMepbl MAacCHUBOB IO
MaKCUMyMYy, JU00 Mporpammy TpeOoBajIoCh MCIPABIATh U BHOBH TPAHCIUPOBATH
Ipu  KaXAOM 3amycke. B ycrmoBusx wmamoro oObema TOCTYIMHOW TaMsTH
CTaTUYECKOE YIPABJIICHHUE SBIISIOCH CYIIECTBEHHBIM OTPHUIATEIBHBIM (DaKTOpOM

JU1s mporpaMm Ha DopTpane.

Bropoe otanure cBA3aHO ¢ 0CO00M CTPYKTYpOil OpraHu3alyy MpOTrpaMMBbl

Ha Qoptpane. [leno B Tom, uro mporpamma Ha DopTpaHe MOXKET COCTOSTh U3
OTJICTILHBIX CETMEHTOB (KOTOpBIC HA3BIBAIOTCS MOOYAAMU W OOBIYHO XPAHATCS B
oTHneNbHBIX (haitsiax). JIFoOoM M3 HUX MOXKET TPAHCIUPOBATHCS CAMOCTOATENBHO,
HE3aBUCUMO OT OCTadbHBIX. OKOHYATEILHBIN BapUaHT MPOTpamMMbl (hOPMHUPYETCS
U3 OTIEIBHBIX MOJyJIeM, Kak OJIOYHOE 3/1aHH€ W3 OTIEIbHBIX 3aKOHYEHHBIX
¢dbparmentoB. [Iporpamma e Ha Anrosje mpeAcCTaBiisia €IUHBIA Hepa3pbIBHBIN
TEKCT, U TPAHCIUPOBATh €€ MOXKHO OBLIO TOJBKO IEIMKOM. 3a CUET MOAYJIHHOU
CTPYKTYpbl mporpaMmmy Ha @opTpaHe MOV pa3padaThiBaTh HECKOJBKO
nporpaMmMucToB. Kaxaelii paboTan Haa CBOMM MOIYJEM, W3 KOTOPBIX 3aTeM
COCTaBJISLIIACh 1ieNibHAs nmporpamma. OUH U TOT K€ MOJYJIb MOT BXOJIUTh B COCTAaB
pasiMyHBIX ~ mOporpamMMm.  Pan dupm  paszpabaTeiBasi M MpojaBall
CHeIUMaTN3UpPOBaHHbIE MOAYJTU (OOBEIMHEHHBIE B OHOIMOTEKH MOJIIPOTrpamm),
KOTOpbIE MOTJIM OBITh MCIIOJIB30BaHbI IPyTUMHU pazpadotunkamu. T.e., Omaromaps
MOAYJBHOM CTPYKType KOMMEPUYECKYI0 IIEHHOCTh MPHOOpENH HE TOJIbKO
3aKOHYCHHBIE MPOTpaMMbl, HO U HAOOPHI CIECNHAIM3UPOBAHHBIX OHOIUOTEK.

Hampumep, pa3paboTuuku mporpamMm pacuera CTPOUTENbHBIX KOHCTPYKIIHI MOTIIU
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NpUOOpPECTH M MCHOJIb30BaTh B CBOMX HporpamMmax OMONHOTEKY pelIeHUs
npobiieM  JWHEHHOW  anreOppl,  OMOJMOTEKY  YHCICHHOTO  pEIICHUs
nudpepeHIanTbHbIX YPaBHEHHI. Pa3zpaboTunku DKOHOMHYECKUX 17}
YIPaBIEHYECKUX MPOrpaMM MOTJIHM MCIOJIb30BaTh OMOIMOTEKH KOPPENSLIUMOHHOIO

aHaJIM3a, OMOJIMOTEKH CTAaTUCTUKU M T.I1. BakHBIM 34CCh ABJIAIOTCA IBA MOMCHTA.

1. bubnuoreku MoayJiel MOCTaBISIOTCS B OTTPAHCIMPOBAHHOU (opme, T.€.
B MalMHHBIX Kojaax. IlodTomy ompeneneHHbIM 00pa3oM CKPBITHI
OCOOCHHOCTH HCIIOJIb30BAHHOTO B MOJYJIsAIX anroputma, win Now-How

pa3pabOTUYNKOB.

2. Crnennanu3upoBaHHbIE MOIYJH Pa3padaThIBAIOTCS CHECIHUATUCTAMH TIO
COOTBETCTBYIOIIEH IPOOJIEMATUKE, 4YTO ONPEAENAECT HCIOJIb30BaHUE

COBPCMCHHBIX U OIITUMAJIbHBIX aJITOPUTMOB.

1.3.3 MogaynbHoe nporpammMmmpoBaHue

VYBenuueHue pocra  CHEHUATM3UPOBAHHBIX  OHOIMOTEK  OMPEETHIO
JanbHElIIee pa3BUTUE KOHIEMIUMU U SI3bIKOB MPOTPAMMHUPOBAHUS. DTOT CTHIIb
MOJIyYHJI Ha3BaHUE MOOYIbHO20 npozpammuposanus. Jlyduire acekTsl Anroia u
dopTpaHa (IMHAMHYECKOE pacIpelesicHHe MaMsaTH W MOAYJIbHAas CTPYKTypa
nporpamMm), a TakKe MHOXKECTBO JPYTUX MOJIOKHUTEJIBbHBIX OCOOEHHOCTEH ObLIN
3ajmokeHbl B si3bike PL/1 (cokpamenue ot Programming Language — ssweix
npoepammuposarnus). Ero cranmapt ObL1 pa3paboran B KoHie 60-X roaos, a
MaccoBoe ucnolibzoBanue Ha "6onpmmx" 9BM IBM-360/370 (ananor B8 CCCP —
EC 3BM) nauanocs co BTOpo# monoBuHbl 70-X 1 mpogoixkanoc MuHUMyM 10-15
aet. I[IJI/1 B To Bpemsi Obul HamOoJiee Pa3BUTHIM SI3LIKOM IMPOTPAMMHPOBAHUS.
Hapsimy ¢ MoaynbHON CTPYyKTypOW, AMHAMUYECKUM paclpelielieHueM MaMATH,
YKPYIHEHHBIMH OTIEpaIUsIMU HaJl MACCUBAMH, Pa0OTOMN C TEKCTOBBIMH JTAHHBIMU, B
Hero ObUTM BKIIFOYEHBI HOBBIE BO3MOXKHOCTH: IepeMEeHHbIe (HaiioBOr0 THIIA,

pabota ¢ ajapecamu mamsATd (TUO POINter - ykasarenb), OObCIUHECHHE B OJTHO
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[[€JIOC JAHHBIX PAa3HBIX TUIIOB — CTPYKTypU3alMs NaHHbIX. Pa3BuTHE KOHLENINH
MOJIYJBLHOTO MPOTrPaMMUPOBAHUS 00YCIOBUIIO BO3MOKHOCTh O0bEIMHEHUS B OJIHY
MporpaMMy MOJYJI€H, HAMMCAHHBIX HA Pa3HBIX SI3bIKAX MporpamMmupoBanusd. OaHH
Moaysu Moriu ObITh Hamucansl Ha [1JI/1, npyrue — na ®@oprtpane, TpeTbu — Ha
accemOuiepe. [Ipu cThIkOBKE MOAyJieH BaKHO ObLIO JIMIIbL KOPPEKTHO IepenaTh
napameTphl, yYWTHIBas CHENU(PUKY pealn3alid MeXaHW3Ma HuX TMepefadud B

Pa3HbIX A3bIKAX.

[Tpon3onuio W pa3BUTHE «CTApbIX» SI3BIKOB. [lOTBITKA pPEAHUMHUPOBATH
AJnron mox MOIYJBHOE TPOTPAaMMHUpPOBAaHWE TIpHBENa K TIOSIBJICHUIO SI3BIKOB
AJITAMC u Anron-68, Obim paspabortan s3pik Doptpan-77. Tak ke ObLT

npeuiokeH ctanaapt a3bika ADA 11 npoekTUpoBaHUs CUCTEM.

OI{HaKO Pa3BUTUC TCXHUKU IIPUBCIIO K I[&JII)HGﬁHIGMY Pa3BUTHIO MCTOI0OB

IpOrpaMMUPOBAHMUS.

CoBepiieHCTBOBaHUE dJeMEHTHOM 6a3bl DOBM, yBenuuenne oobeMa namsitu
U CKOpPOCTH TIpolieccopa, NOsIBI€HHE TIpadorocTpoutTeneil M JIUCIIIEHHBIX
CTaHIUH, a Tak ke O0JbIION 00BEM HAYYHBIX pa3zpabOTOK B 00JACTH aJrOpUTMOB
perieHus: oOleMaTeMaTUYeCKUX U TPUKIAJAHBIX 3a]1a4, YBEIUYECHUE KOJIMYECTBA
TrOTOBBIX OHMOJMOTEYHBIX MOJyJleH (B TOM dYucie Moayjied rpaduyeckoro u
TEKCTOBOT'O OTOOpakeHHUsT WHEOOPMAIIMK) TO3BOJWIA TEPEUTH OT Ppa3padOTKU
OTJICJIBHBIX TPUKJIAJAHBIX MPOTPAMM WM UX MAKETOB K pa3pabOTKe MPOrpaMMHBIX

KOMIIJICKCOB " I/IH(l)OpMaI_[I/IOHHBIX CHCTCM.

B cBoro odepenn, pa3BUTHE allllapaTHBIX CPEACTB OO0YCIOBHIN H3MEHEHHE
OTHOIIEHUS K KOMIIBIOTEPHON TexHHWKe B obmectBe. OBM wu mporpammHuoe
o0ecrieueHne U3 MHCTPYMEHTA Hay4YHBIX UCCIIEOBaHUI MPEBPaIIAUCh B yA00HbIE
MHCTPYMEHTAJIBHBIE CPEJCTBA YNPABICHUSA, IPOCKTUPOBAHUSA, ITPOTHO3UPOBAHUS.
Habmonaercss crpemuTenbHOe yBenuueHue crnpoca Ha OBM u Ha HOBbIE

MPUKJIaHBIE POTPaAaMMHBIE MPOIYKTHL. Tak, Ha pyoexe 70-x — 80-x rogoB ¢pupma
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IBM He Morna yaoBIE€TBOPUThH BCE 3aKa3bl Ha MOcTaBKy Oonbimx DBM. O0beM
3aKa30B IPEBbIIIAT BO3MOXHOCTH ITPOU3BOJICTBA HA JECSTH JIET Briepea. Tak ke u

CIIPOC Ha MPOrPaMMHUCTOB CYILIECTBEHHO MPEBBIIIAT 00HEM UX TTOJATOTOBKH.

1.3.4 CTpyKTypHOE NnporpaMmmpoBaHme

[lepBbie mporpamMmbl COCTOSJIM U3 HECKOJIBKHX JECATKOB — COTEH
MaITMHHBIX KOMaH[. [IporpaMMHbBIE KOMILJIEKCHI M MH(POPMAIUOHHBIE CHCTEMBI
BKJIIOYAJIM B C€OSI OT HECKOJIBKUX JECSITKOB THICSY JO MUJUIMOHOB ONEPaTOPOB Ha
A3bIKaxX BBICOKOTO ypoBHA. [lo mepe yBenmuenuss oobeMa MpOrpaMMHBIX CPEICTB
Ha TIEPBOE MECTO IO BIUSHUIO HAa CKOPOCTh UX Pa3paOOTKHU BBILIEN IPOLECC
omnaoku, T.e. OOHApPY>KEHHWE W HCIpABICHUE AOMYIIEHHBIX omuOoK. [IpakTuka
mokasaja, YTO HamucaTh Oosee-MeHee OOoNblIyl0 mporpamMmy 0e3 OmMOOK
PaKTUUYECKU HEBO3MOXKHO. bosee Toro, maxe BO Bpems SKCIUTyaTalldd TOTOBBIX
nporpaMM OOHApY>KUBAIOTCS TMPOMYIICHHBIE MpU OTajake omuoOku. Omuoku

ACTIATCA Ha HCCKOJIBKO KaTeropHﬁ.

Camas mpoctasi — cuHTakcudyeckue OmMOKU. OHM CBSI3aHBI C HEBEPHBIM
HAIMCAaHUEM KOHCTPYKIIUH sI3bIKa U OOHAPYKHUBAIOTCS Cpa3y, B TOT MOMEHT, KOT/1a

KOMITUJIATOP IBITACTCA IICPEBCCTH IIPOrpaMMy Ha MAaIlIUHHBIN SI3bIK

Bropas kareropusi ommOOK CBsi3aHA C KOMHOHOBKOU TIPOTPaMMBI, T.€.
CTaiiell TIOCTPOEHUS MPOTpaMMbl M3 OTICIBHBIX OTTPAHCIMPOBAHHBIX MOJYJICH.
OmubKu B OCHOBHOM 3JI€Ch CBSI3aHBI C HEBEPHBIMH HMEHAMU MPOIEAYP WU
GbyHKITUH.

Ecnu ucnpaBiieHbl Bce CHHTAKCUYECKHE OITUOKU 1 OMUOKH KOMIIOHOBKH, TO
nporpaMMa HauWHAeT BBIMONHATHCA (ctamust Run). OmHako 3Ta cTaaus MOXKET
OBITH TpepBaHa HEAOMYCTUMOU omepareil (Hampumep, JAeJICHUeM Ha HOJb), U B
3TOM Cllydae roBOpST 00 omuOKkax BpeMeHu BoimosiHeHust (RunTime Errors). JIu6o
mporpaMma J0CuuTana J0 KOHIIA, HO TIOJYyYCHHBIE PE3yIbTaThl OKa3bIBAIOTCS

HEBEpHBIMU. BBI3BaTh 3TO MOTYT OMIMOKH alrOPUTMa, JTUO0 OMHUOKK OpraHUu3aluu
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MEXMOIYJIBHBIX CBSA3€H, OMMOKN MpeoOpa3oBaHUs TUIOB JAHHBIX, JTUOO MPOCTHIE
ONKCKMU (HampuMmep, MpOIylleH Houb npu 3anvcu uyucia 100 u mporpamma
ucrosnb3oBaia B BbluMcieHuax 10). OmuOku  BpeMEHU  BBINOJIHEHUS
OOHApY)KHUBAIOTCSI PEIICHHUEM CEPUU TECTOBBIX MIPUMEPOB (MPO2OHKA NPOSPAMMbL),
pe3yabTaT Uil KOTOPBIX U3BECTEH 3apaHee. Kak mpaBuio, BpeMs, 3aTpaye€HHOE Ha
MOMCK MOJOOHBIX OLIMOOK, CYIIECTBEHHO MPEBBIIIAET BpPEeMsl HAIMUCAHHsS caMou
IporpaMMbl M HCHPABIEHUS CUHTAKCHYECKMX OIMMOOK. Pa3BuThe KoHLenuuu
IPOrpaMMHUpPOBAHUS TECHO CBA3aHO C TMpoOJeMOW CHIKEHUs Opaka mpu

HaIlMCAHUU ITPOTPAMMBI.

[IporpammupoBaHue CTajg0 HE TOJIBKO CPEIACTBOM, a TaK K€ U MPEIMETOM
HAay4YHOro H3ydeHusd. M3 pemeciaa nOporpaMMHUpPOBAHHME IMPEBPATHIOCH B
akageMuyeckyr aucuuimimHy. B paborax 3.Jleiikctpel u K.Xoopa omnpenenen
HOBBIN B3IJIS1/1 HA MPOTPAaMMHPOBAHUE KaK Ha MPEAMET HAYYHOTO U3YUYEHHS U T10JIe
WHTEJUIEKTYAJIbHON JIESITEIBHOCTU. XO0O0p IOKa3ad, YTO MPOrpamMMbl IMOAJAKOTCS
TOYHOMY aHaJIM3y, OCHOBAHHOMY Ha MaTE€MaTHYECKHX BBIKJIaJKaX. Y OeIUTEIBHO
MOKAa3aHO, YTO MOXKHO H30eXaTh MHOTHX OIIMOOK MpOTpaMMHUpPOBAHUS, €CIIU
IPOrPaMMUCTBl OCO3HAHHO OyayT NPUMEHSATh T€ METOJbl U IMPUEMBI, KOTOPbIE
paHee HCMOJb30BAJUCh MHTYUTHUBHO. OTOT TOJAXOJ MOJY4YWJl Ha3BaHUE
«PEBOIIIOLIMKU» B MPOrpaMMUPOBaHUU. Pa3pabaThIBatoTCsl TEOPETUUECKHE OCHOBBI
CMPYKMYPHO20 NPOSPAMMUPOBAHUSL, MeopuUsi O0KA3AMeNbCmed NpPasuibHOCHU

npoOcpaMMbl, O0OKA3AMENbHOE NPOSPAMMUPOBAHUE.

Konuenuusa cmpykmyprhoco npozpammupoéanuss TPEANONAraeT TaKON
HAay4YHO OOOCHOBAHHBIM MOJXOJl K MOCTPOCHUIO MPOTPaMMbl U K BO3MOKHOCTSIM
A3bIKa MPOrPAMMUPOBAHMS, MPU KOTOPOM OYAET CYHIECTBEHHO CHUXEH 00BheM
BO3MOXHBIX OmUOOK. CyIIecTBEHHOE pPa3BUTHE KOHICMIUA JOCTUTHYTO B
paborax H.Bupra, 3aBepmmBIIMXCS pa3pabOTKON  s3bIKA  CTPYKTYPHOTO

nporpammupoBanus Pascal. OcHoBHas uaest COCTOUT B KpaTKOM (pase, MPUHATOU
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H.Buprom B KauecTBe 3arojoBKa OJHOU U3 €ro KHUT: «AJIOPUTMbI + CTPYKTYPHI
JAHHBIX = [TIPOTPAMMBD», T.€. «...nPO2PAMMbL NPEOCMABIAIOM COO0U 8 KOHEUHOM

cueme KOHKpemHbvle qbopMszupoeku a6cmpaKmelx anzcopummoe, OCHOBAHHbLIX HA

KOHKPEMHbIX I’lpe()CMCZ@]leHM}DC u cmpykmypax Odannwvix». Ilokazana TecHast CBSI3b

MEXIy HWCIOJIB30BAHHBIMH @I2OPUMMAMU U (PopMoU npedcmasienus JTaHHBIX.
Pemenuss o CTpyKTypUpOBaHMM JAaHHBIX HENb3sl TPUHUMATh 0Oe€3 3HaHUS
QITOPUTMOB, KOTOpbIe OyayT o0OpabaThiBaTh 3TH JaHHBIM. HaoOGopoT, BbIOOp
QITOPUTMOB CYIIIECTBEHHBIM 00pa30M 3aBUCHUT OT MCIOJIb3YEMOH B IMporpamme

CTPYKTYPBI JaHHBIX.

CyThb CTPYKTYpPHOTO MPOTPAaMMHPOBAHHUS COCTOMT B TOM, YTO JIaHHBIE
MPEACTABISIIOT CO0O0#M, TMpexae Bcero aOCTpakiMM pealbHBIX OOBEKTOB U
GOpMYITUPYIOTCST TPEANOYTUTEILHO, KaK aOCTpaKTHBIC CTPYKTYPBI, KOTOPBIE
MOTYT HE HWMETh KOHKPETHOW peanm3alii B S3bIKE IporpaMMupoBaHus. B
Mpollecce KOHCTPYMPOBAHUS MPOTPAMMBI MPECTABICHUE JAHHBIX TOCTETICHHO

YTOUHACTCS BCJICA 34 YTOYHCHHUEM aJIrOpUTMaA.

SI3BIK  CTPYKTYpHOTO  NPOrpaMMHUpPOBAHHS  JOJDKEH  MPEHOCTaBISAThH
BO3MOXXHOCTh KOHCTPYUPOBaHUSI COOCTBEHHBIX THUIIOB JaHHbIX. Ha Husmem
YPOBHE CTOAT TMPEIONPECICHHbIE B S3bIKE (YHOAMEHMANIbHble CMPYKMYpbl
(HampuMep:  cKausipHbLle  Munbl,  3aNUCL,  MACCU8 U MHodxcecmeo). U3
(byHIaMEHTAIBHBIX CTPYKTYp, KaK U3 MOJEKYJ, CTPOAT VCIOHCHEHHble
cmpykmypsl. [lepemennbie QyHIaMEHTATBHOM CTPYKTYPHI MOTYT MEHSTh TOJBKO
3HAYEHUE, COXPAHSS TUIl WM MHOYXECTBO JIOITYCTUMBIX 3HAYCHHUI U 3aHUMAaeMBbIl
MMH pa3Mep. Y CI0KHEHHBIE CTPYKTYPbI XapaKTepU3yOTCI U3MEHEHUEM HE TOJIBKO
3HAUEHUSA, HO U camMoil (GOpMbl TPEACTABICHUS, COCTABOM BXOJSIIMX B HHX
byHIaMEHTAIBHBIX CTPYKTYp. JIMHAMUYECKOE YIIpaBieHUE MaMSIThIO peaau3yeTcs

Ha YPOBHC yKagaTeneﬁ, N JUHAMHUYCCKUC JaHHBIC O6’beI[I/IH$IIOTC${ B IPCBOBHUAHYIO

CTPYKTYDY (Oepesnbsi).
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KpomMe Toro, mpembsBIsIOTCS ONpeIeiieHHBbIE TPEeOOBAaHUS K THUITH3ALUH
JAHHBIX, 32 CYET Yero THI JOOr0 BBIPAKEHUS WM IEPEMCHHOH MOYKHO
omnpenenuTh 0€3 HEOOXOAMMOCTH TMPOBEJICHUS BBIYUCICHUN, T.€. HAa CTaauu
TpaHcisauuu. I[Ipu 3TOM MOXKHO wu30eKaTh OOJIBIIOTO KOJHWYECTBA TPYIHO
HaXOJIMMBIX OIMMOOK BPEMEHHU BBIMOJIHCHHUS 3a CUCT BBISBICHHUS HMX HAa CTaIuu

TPAHCJISIIAN IPOTPAMMBI.

KoHnenmust cTpyKTypHOTO MPOTPAaMMHUPOBAHUS TPEANOIAraeT HE TOIBKO
WCITOJIb30BAHUE CHEIUATBHBIX S3BIKOB W TPUMEHEHHUS OMPEEICHHOTO CTUIIS
nporpammupoBanus. B mepByro ouepenb 310 - dumocodus mporpaMMHUpOBAHUSA,
KOTOpasi 3aTparuBaeT U TaKOW acleKT, Kak Memoouxka o6yyeHus IporpaMMUCTOB.
OtMmeyaeTcsi, 4YTO MPOrpaMMHUPOBAHUE TIPEACTABISACT CO0OM OOMUPHYIO U
Pa3HOOOpa3HYIO JEATEIbHOCTh, YACTO TPEOYIOIEH CII0KHONW YMCTBEHHOM paOOTHI.
HeBepHo cuuTaTh, 4TO MPOTPAMMHUPOBAHME MOXKHO CBECTH K WCIIOJIB30BAHHIO
TOTOBBIX PEIENTOB, OCHOBAHHBIX HAa CHUCTEMATUYECKOM OMHMCAHUH MPOCTEHIIIX
0JI0KOB. Y yYeHHKOB HEOOXOIUMO pa3BUBATh CIIOCOOHOCTH TBOPUYECKH MBICIUTD, U
3/1eCh YPE3BBIYAHO Ba)KHA POJIb YUHUTENs, MOKa3bIBAIOIIETO, KaK OH JIEIaeT TO-TO
U TO-TO. TBOpYECTBO HE TMOJBIACTHO KaHOHAM, METOJWKAM M TEXHOJIOTHUAM. B
KauecTBEe MeToja OOyYeHHsI MPUHUMAETCS TIIATEIBHBIA BBIOOp W PacCMOTpPEHHE
XapakTEepHBIX MpuMepoB. HeoOXxoammo paccmaTpuBaTh CIOKHBIC W JIMHHBIC
IIPOrpaMMBbI, KaKUE€ YaCTO W BCTPEUAIOTCS HA MPAKTHKE M JTYYIlIe BCETO MOAXOJSAT
JUTSL BBISIBIIGHUSI TOTO HEYJIOBUMOTO, HO Ba)KHOTO CBOMCTBA, KOTOPOE HA3bIBACTCS
cmujiem TporpaMMupoBanus. Pa30op JIMHHBIX MPOrpPaMM CIIYKHUT yHpaKHEHUEM
B HCKYCCTBE HUX UTEHHUS, KOTOPO€ HE MEHEE BaXXKHO, Ye€M YyMCHHE IHCaTh

IIPOTrPaMMBl.
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1.3.5 O6BbEKTHO — OpMEHTUPOBAHHOE NPorpaMMmnpoBaHme

OOBEKTHO — OpUEHTHPOBaHHOE TMporpammupoBanue (QOIT)— noruuecku
ciaeaymomias 3a CTPYKTYpHbIM cTyneHb pa3Butua. OOIl HaumHaeT OypHO
pa3BUBaTbCS C KOHIIA BOCBMHUJECATHIX T0JI0B. Hayano AEeBSHOCTBIX OTMEUYEHO
MIOBCEMECTHBIM BHEJIPEHUEM HOBBIX OOBEKTHO — OPUEHTUPOBAHHBIX S3bIKOB
nporpamMmmupoBanus. K ux uuciy B mepByto ouepenp oTHocutcss C++ u 00bEKTHO
— opuenTupoBanHblii Pascal. Pazsurue OOII npuBeno kK TakoMy CYIIECTBEHHOMY
WU3MEHEHUIO CTUJISL TPOTPaMMUPOBAHUS, YTO JJaXKE HOBBIE ONEPAI[MOHHBIE CUCTEMBbI
CTaJli pa3pabaTbIBaThCs MOJA BIUSHUEM OTUX KoHuenuuidl. Tak, B cucremax
Windows 9x/NT muorue cyniHoctd opueHTrpoBanbl Ha OOII. Hampumep, ogHum
u3 HasHaueHwit peectpa Windows seasiercs peructpanus B OC  kraccos,

BXOIAIIUX B COCTAB IIPOIPaMMHBIX KOMILIICKCOB.

Knaccor (B HekoTopbix Bepcusix Pascal oHu Ha3BaHbI 0Owvexmamu) —
ocHoBHble aneMeHThl OOIl, pacmupsrone TMOHSATHE TUIOB JAaHHBIX U
oowequustomue (unxkancyaupyiowue) B emuHoe uenoe manabie (B OOIl onum
Ha3BIBAIOTCS n0./1s2) U nporpaMmMmubiid kox (B OOII - memoost), o6padaTeiBaromuii
uX. 37ech CTPYKTypa JaHHbIX OOBEIWHEHA B EJUHOE II€JI0€ C OCHOBHBIMH
METOJaMH, OCYIIECTBISIONMMH JOCTYT K HHM # ux o0pabotky. Ilocme
pa3pabOTKH KJlacca MPOTPAMMHUCT, HCTIOIB3YIOMINNA €T0, HEe HYXKJIAeTCsl B 3HAHUH O
CTPYKTYpe ITaHHBIX BHYTPU Kjacca. Eciam M3MEHUTH CTPYKTYpy HOaHHBIX M TIPH
OTOM COOTBETCTBEHHO W3MEHHTHh BHYTPEHHHE aITOPUTMBI OOpPabOTKH ITHX
JaHHBIX, TO TMPOTPAMMMUCT, HCIOIB3YIOMIMA KJIAcC BO BHEUTHUX MOIYJIAX, HE
3aMETUT W3MCHEHHS CTPYKTypbl. Ecim B  TpaaWIIMOHHOM CTPYKTypPHOM
MIPOTrPaAaMMHUPOBAHNHN U3MEHECHHUE CTPYKTYPHI JAaHHBIX MPHUBEACT K HEOOXOIMMOCTH
nepepadoTaTh MPAKTHUECKH BCE MOMAYJIH, HCIIONB3YIONIUE 3Ty CTPYKTYpYy, TO B
OOII nepepaboTka 3aTpPOHET TOJBKO METOABI Kiacca. Takum oOpazom, OOII

SBJISIETCS] pAaCUTUPEHUEM KOHIEIIUN CTPYKTYPHOTO MPOrPaMMHUPOBAHUS.

bazupyercsa OOII Ha ciaeayronmx OCHOBHBIX MPUHIINIAX !



36

UHKANCYaAayus (onucaHa BbIIE),

Hacneoosanue,

noauUMopdusm (MHOrooOGpasHOCTS ),

B TIOCJICAHEEC BPEMS K OCHOBHBIM MNOHATUAM OTHOCAT CKpblmue aaHHbl.x

MexaHu3M Haciedoeanusn MO3BOJSET UCIOIb30BATh CTPYKTYPHI IaHHBIX U
METO/Ibl YK€ pa3pabOTaHHOTO KJlacca B HOBBIX KJIACCaX, KOTOPbIE UMEIOT MHOTO
OOIIero CO CTapbiM, HO OTJIMYAIOTCA OT HETO0 HEKOTOPBhIMU neTansmu. CTapblid
SBIIIETCSL pOOUMENbCKUM KIIACCOM, a HOBBIM — douepnum kiaccoMm. Ecnu Obl pu
CO3JJaHMM HOBOTO KJlacca BCE MPUXOAMIOCH Obl HA4YMHATH C HYJS, TO
3¢ (HEKTUBHOCTH MCTOIL30BAHMS KJIACCOB MOTJIa OBIThH MTOCTaBJICHA MOJ] COMHEHHE.
OpnHako, MOCTPOUB TEHEATOTHUECKYIO CTPYKTYPY pealbHBbIX OOBEKTOB, BBIJCIUB
uX 00IKe CTOPOHBI U OTJIMYHUSA, MPOTPAMMHUCT MOKET MPOTPAMMHO PEaM30BaTh
ATy CTPYKTypy Omaronmapsi HacienoBaHuio. [Ipu 3ToM 171 TOYEpHETo Kiacca OH
ONHUIIIET TOJIBKO €Tr0 OTIMYMUTEIbHBIC MPU3HAKK, a BCE OOIIee JTOYCPHUN KIIacc

ABTOMATUYCCKH «3aMMCTBYCT» Y POJUTCIBCKOIO.

Hoaumopgusm  nonpasymeBaeT  BO3MOXKHOCTb  JUIA  KOHKPETHOIO
PK3EMIUISIpA OOBEKTa BO BpPEMs BBINOJHEHUS NPUHUMATh 00pa3 pas3InyHBIX
KJIACCOB MPOrpaMMbl. DTO MO3BOJIAET OPraHM30BaTh MAacCUB OOBEKTOB Pa3HOIO
TUMa, U 00pabaThiBaTh B TOJOBHOM MpOrpaMMe KaXAbld W3 HUX O €AUHOMY
aNrOpUTMYy, HE 3aJyMBIBASICh HAJl TE€M, KaKOMY KJIACCY PEATbHO MPUHAIICKHUT

ouepeTHON OOBEKT.

Ckpvimue OaHHbIX 3alpelllaeT BHEUIHEH NporpaMme OINEepUpoBaThH
HEIMOCPEJICTBEHHO C MOJISIMU KJlacca. UTeHHe WU 3alKCh JAHHBIX B IMOJISI MOXKHO
BBITIOJIHATH TOJBKO MOCPEJICTBOM CHEIHUATIBHBIX METOAOB, KOTOPbIE HA3bIBAIOTCS

C8OUCMBAMU.
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1.3.6 [MporpammupoBaHue, ynpasnsemMoe cobbITusmMm

Panplie mnporpaMme COOTBETCTBOBAJI HEKOTOPBIM JKECTKUM alITrOpUTM,
€AMHCTBEHHbIM 00pa3oM OMNPEAENSBIIMM IOCIEA0BATEIbHOCTh BBITOJIHEHUS
orepaTopoB. BeTBieHue mporpamm ObLIO HPO3paydHbIM JJi NPOrpaMMHUCTa — B

MpOrpaMMe >KECTKO 3a/1aBaJIMCh YCIOBUS MEPEXOJIOB B Ty UJIM UHYIO TOUKY.

[IporpammupoBanue, ynpasiasieMoe cCOObITUsIMU, siBIIsIeTCst pazBuTHeM OOI1
M CETrOJHS BOCIPUHUMAETCS B €AUHOM KOHTEKCTe ¢ Moaenbto OOIL. Ognako 3toT
MEXaHM3M ObUT BKJIIOYEH B IPOTPaMMHPOBAHHE TOJIBKO B Hadajle JEBSHOCTBIX

roJIOB JIBAIIIATOTO BeKa, yke rnocje ocHoBHOro BHeApeHus OOII.

B nmporpamMMmupoBaHuu, ynpaBiiieMOM COOBITUSMH, MPUIOKEHUE — ITO HE
MIOCJIEIOBATEIBHOCTh KAKHX-TO ONEPATOPOB, HE HEKUMN KECTKUW aITOPUTM. 31ECh
nporpaMMa BBICTYMAaeT KakK COBOKYIHOCTb OOBEKTOB M CHOCOOOB  HX
B3aumMoeiicTBus. IIpu 3TOM B poJiu IJTaBHOTO OOBEKTAa BO MHOTHX CIy4asiXx MOXHO
CUHMTATh CaMOI0 IMOJIb30BaTeNs NporpaMMbl. OH K€ SBJISIETCSI © OCHOBHBIM, HO HE
€IUHCTBEHHBIM  UCMOYHUKOM  COOblmuUll, KOTOpbIE YINpPaBISAIOT  paboTOM

IMPHUIIOKCHU.

[IporpammHbie OOBEKTBHI Kak OBl CYHIECTBYIOT B HEKOTOPOM cpefe
B3aUMOJICUCTBUSL APYr ¢ ApyromM. OCHOBOW 3TON cCpelbl SIBISIOTCS COOOIIEHUS,
KOTOpBIE TEHEPUPYIOTCS B Pe3yJIbTaTe HACTYIUICHUS KaKHX-TO cOOBITUN. COOBITHSA
MOTYT MOPOXKIAThCA JACUCTBUSIMU MOJb30BaTENsl (HAmpuUMep, Mpu padoTe cC
MBIIIKON WM KJIABUATYpPOM), HO MOTYT HACTylaTh U B pe3yjbTaTe APYrUX NpUYUH
(BHemHMX). Hanpumep, OTKIIOYEHHE MWTaHUSA, TOJYYEHHE TMHCbMa 0
AJIEKTPOHHOM MOYTE WJIHU JIOKAJIIbHOM CeTH, COOM JUCKOBOJA U T.J. Tak ke coObITUSA
MOTYT SIBJISITbCS PE3YJIbTaTOM pabOThl CAaMOM IPOrpPaMMBl, Pe3yJIbTaTOM pabOTHI €€
o0bekToB. Hampumep, nmporpamma MoJETUpPYeT MPOLIECC ABMKEHHUS HECKOJIbKHX
T€J, U B CIy4ae «CTOJKHOBEHUS» KAKUX-JTMOO M3 HUX T€HEPUPYETCS COOBITHE C

MOCBIJIKOM COOTBETCTBYIOIIETO COOOIIeHUsI. B KaxaoM o0OBEKTe MporpaMmMHUCT
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OINpeeNsieT MHOKECTBO COOBITHI, HA KOTOpbIE OOBEKT JIOJKEH pearupoBathb. [1pu
MOJIYyYEHUH COOTBETCTBYIOIIETO COOOIICHUS, OOBEKT pearupyer Ha HEro
«aBTOMATUYECKW», 3aITyCKasl Ha BBIIOJHEHUE COOTBETCTBYIOIIMK MeTOA. B aToM
KOHTEKCTE 00BEKT MOXKHO OMPEIEIUTh KaK COBOKYNHOCHb CBOUCME U MEeMO008, a
makaice cooblmuil, Ha KOmopwvle OH 00JHCEH pedsuposams U cO0OUeHUll, Komopble

OH Mooicem ceHepupoeams.

Teneps KOA MporpamMMbl COCTOMT M3 OTIEIBHBIX, HEMOCPEICTBEHHO HE
CBSI3aHHBIX JIpYT ¢ ApyroM (parmentoB. [locienoBaTreabHOCTh HUX BBIIOJHEHHS
OINPENENSIETCS HE SIBHO (T.€., HE OllepaTOpaMu Iepexo]a BHYTPH IPOTrpaMMBbl), HO
COOTBETCTBYIOIIEM HACTPOWKOW IporpaMMHoOu cpeasl. Hampumep, ecin
OTKJIFOYUTH PEaklnio KHOMKHU JIA B kKakoi-To ¢opMe Ha LIETYOK MBIIIKH, TO MPU
BBIIIOJIHEHWHA  NPOrpaMMBbl  3Ta KHOMNKAa CTaHET HenocTynmHou. OpHako
IPOrPaMMHBIM TEKCT O M IIOCJIE OTKIIOYEHHS PEaKUUH KHOIMKH OCTaHETCA

HCU3MCHHBIM.

1.3.7 BwusyanbHoe nporpammMmmpoBaHne nHtepdenca

Hano 3ameruth, uTO paHee B OOJBIIMHCTBE IIporpamMMm HUHTepdeic c
MoJIb30BaTeNIeM OTCYTCTBOBaJ. [losib30BaTeb MOKEH ObLT COCTAaBUTh TEKCTOBBIN
(daill UCXONHBIX JIAHHBIX, MCMOJIb3ys HMHCTPYKIHMIO K Mporpamme, a jajee
nmporpamMma oOpabaThIBajia TH JaHHBIE 0€3 BMeIIaTeIbCTBa moJib3oBarens. [Ipu
W3MEHEHHHM JaHHBIX TPEOOBAJIOCh COCTABUTh HOBBIM WM OTKOPPEKTUPOBATH
uMeronuiics ¢aiin 1aHHbix. OJIHAKO CEroJiHsI HEBO3MOXKHO MPEACTaBUTH ceOe HU
OJIHOM CEphE3HOM MPOrpaMMbl, y KOTOPOMl OTCYTCTBYET HWHTEPAKTUBHBIN
uHtepdeiic ¢ nonp3oBareneM. KauecTBeHHas pa3zpaboTka mogoOHOro uHTEepdeiica
MO3BOJISIIA  «OXKUBUTBY IPOTpaMMy, TIPEAOCTAaBUB IOJIb30BATEII0  YI0OHBIC

q)YHKHI/II/I YIIpaBJICHUA IIPOLICCCOM €€ BBIITOJITHCHHA.

Opnako pas3paboTka yaoOHOro wuHTepdeiica C Moap30BaTeeM — T.€.

CUCTCMblI OKOH, KHOIIOK, MCHIO, I'OpAYMX KJIaBHUIO W T.A. — SBJIAJIACH OI[HOﬁ u3
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HaumOoJiee TPYAOEMKUX 3aJad NOpH MporpamMmmupoBaHuu. IIporpammupoBanue
«BpyuHyto»? wunTepdeiica u cepBuca 3aHumano 10 90% obObema TeKcTa
nporpammel. T.e., 00bE€M CMBICIOBOM YacTU MPOrpaMMbl, 00BEM TOTO, Paay YETro
OHa ¥ pa3pabarbiBajiach, CTAHOBWJICS TOpa3/0 MEHBIIUM, YEeM O0bEM
BCIIOMOTATENIbHOW, CEepBUCHOM 4YacTh. (COOTBETCTBEHHO H JOPOTOCTOSIINE
pecypchl TpyAa NpOrpaMMHCTOB MCIOJIb30BAIUCH B OCHOBHOM JIJISl BBIITOJTHEHUS

JIOCTAaTOYHO PYTHHHOU PabOTHI.

OaHuM ¥3 TMOAXOIOB CHHXEHHS TpPYAOEMKOCTH TIpU pa3paboTke
CTaHJIAPTHBIX HHTEp(EcoB ObLI CBA3aH CO CTaHAApTHU3ALMEH W pPa3BUTUEM
cnenuaneubix (ynkuuii APl (Application Program Interface — crammapTHbie
OoubmMoTeKn mponeAyp u (YHKIHMA, BXOIAIIME B COCTAB OMEPAIMOHHON CHCTEMBI,

KOTOPBIC IPOIrpaMMUCT MOKET UCIIOJIb30BATh B CBOCM HpI/IJ'IO)KeHI/II/I).

BTopbiM, pPEBOMIONMOHHBIM IIArOM, SIBHJIOCH TIOSIBJICHUE GU3VAILHO2O
npoepammuposanus, nossusierocss B Visual Basic u 3HauuTeNbHO Pa3BUTOTO B
cucremax Delphi m C++ Builder. Dror mar mo3Bonmi cepbe3HO Pa3BUTHh Tak
HazpiBaeMyto CASE — texnosmoruto (Computer Aided Software Engineering —

aBTOMATU3UPOBAHHOE MPOEKTUPOBAHUE TPOrPAMMHOIO 00ECIIEUEHUs).

BusyanpHoe mnporpaMMHUpOBAHHME IMO3BOJIMJIO CBECTH IPOEKTUPOBAHHE
MOJIb30BATEILCKOTO HHTEp(deiica K Cepud MPOCTHIX M HATJISAIHBIX OTEpalnid,
MO3BOJISIONIMX TMPOTPAMMHUCTY O(GOPMUTH BHEUIHUN BHUJ CBOEH MPOTrpaMMBI
MPAKTUYECKU TaK K€ IMPOCTO, KaK BBIMOJHUTH €ro MPOPUCOBKY B HECIIOKHBIX
rpaduueckux pemakropax. [Ipu 3ToM mporpaMMucT BUIUT O(OpMIIEHHE CBOEH

IMporpaMmabl €IC Ha CTaAUU pa3pa60TKH, A0 €€ 3aIlyCKa Ha BBIIIOJIHCHHUC.

bonee Toro, MMEHHO B 3TOM cpefe MPOrPaMMUCT IMPOBOJUT HACTPOMKY

peakiuii BU3yalbHbIX 00BEKTOB (KHOMOK, NEPEKIIIOUATENCH U T.11.) HA pa3IuUYHbIC

2 Tloa mporpaMMHpOBaHUEM BpY4HYIO MHTepdeiica MOHMMAaeTcs pa3paboTka CHEMaIbHOr0 MPOrPaMMHOTO KOJIa,
KOTOpPBIN pa3MeIaeT JeMeHTbl nHTepdetica (MEeHI0, KHOTIKH) M OIIPEAEISIET MT0CIeI0BaTeIbHOCTD IIEPEX0A0B IIPH
00paboTKe CBSI3aHHBIX C HUMU COOBITHI (ISHCTBHIA C MBIIIKO, KIaBUATYpOH U T.11.)
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coObITusi. TO €CTh MPOEKTUPOBAHUE CBOJUTCA K Pa3MEIICHUIO KOMIIOHEHTOB Ha
dbopme, 3amaHUI0O HEKOTOPHIX WX CBOWCTB (Hampumep: IBET, MOANKHChH) U

HaMKUCaHUIO0 00PabOTUNKOB HEOOXOIUMBIX COOBITHH.

biaropaps BU3YAJIBHOMY 00BEKTHO = OPUEHTUPOBAHHOMY
IPOrPaMMHUPOBAHUIO, YIPABIIEMOMY COOBITHAMH, co3naHa RAD — TexHomorus
(Rapid Application Development — ObicTpas pa3paboTKa NPHIOKEHUH).
Braronmapst 3Tol TEXHOJOTHH, MPOrPAMMHCTBI UMEIOT TOpa3io OOJbIIMN Pe3epB
BPEMEHH JUISl TPOTPAMMHPOBAHHS CYTH 3aJadd, ISl ONTHMHU3AIUH CBOETO

MIPUIOKEHUS, 111 BAPUAHTHOM pa3paOOTKU MPOTPAMMHBIX ITPOEKTOB.

1.3.8 Bsaumopeuncrteue nporpamm B UHPOPMaLMNOHHbLIX CUCTEMAaXxX

Cka3zaHHOE BBIIIE OTHOCWJIOCH K TEXHOJIOTHSIM pa3pabOTKU OTAEIbHBIX
nporpamM. Ho B Hacrosiee BpemMs mporpaMMbl, Kak MPaBHIIO, JTOJDKHBI SIBJISTHCS
Y4acThI0 HEKOTOpOU ungopmayuonnou cucmemot (MC), T.e. PyHKIMOHUPOBATH HE
camu 1o cede, a BO B3aUMOJICHCTBUE C OOJIBIIUM KOJIUYECTBOM JPYTUM MPOTPAMM.
Taxke MporpaMMbl JOJDKHBI YMETh «HCIIOJB30BaTh» JPYrue IMpOrpaMMbl U
CHUCTEMBI, pa3paboTaHHBIC CTOPOHHUMH OpraHu3anusmu. Hampumep, Bama
nporpaMma MOXKET TMOJTOTOBUTh HEKOTOPBIM OTYETHBIA JOKYMEHT B (opmare
Microsoft Word, u 3ToT HO0KyMEHT OyAeT AOCTYIEH Ha BCEX KOMIBIOTEpax, Ha
KOTOpbIX ycTaHoBieH Word (HO Ha KOTOPBIX MOXKET He ObITh Ballleil TPOrpaMMBbl).
AHAJIOTUYHO, MOXKHO M3 MPUKIIATHON MPOrpaMMbl CO3/1aTh UTOTOBBIE YEPTEKHU B
dbopmare pacnpocTpaHEeHHBIX Tpaduueckux cucreM (Hanmpumep, B (dopmarte
AutoCAD wunmu Corel Draw). B sTom ciydae OauH M3 OCHOBHBIX BONPOCOB —
OpraHu3alys B3aUMHOTO OOILEHUSI MPOrpaMMm JPYyr € APYrOM U C HCTOYHHKOM
naHHbIX. B kauectBe nocneanero B MIC BeicTynaioT 6aswr dannvix (B/]), BMecTe ¢
cucmemoti ynpaenenusi oazamu oannvix (CYB/). Tlporpammel, paboTtaroiue B

cocrase MC, nonyyarotr nHpopmanuio u3 bJI, kK KOTOpbIM UMEIOT JOCTYII U Jpyrue
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nporpaMmbl. B 9TOM ciiydae eCTeCTBEHHBIM OOpa3oM CO37aeTCs BO3MO>KHOCTH
B3aMMOCBSI3M TNPWIOKEHUNA dYepe3 JaHHble. Hampumep, oaHa mnporpamma
3aMUChIBACT PE3yJbTaThl CBOCH paldOThI, a Apyras UCIOJIb3YeT UX KaK HadaJbHbIC
JIaHHBIC JUISI CBOE€H pabOThl. DTOT MPOCTEHUINHNA ypPOBEHb B3aMMOCBSI3U TpeOyeT
OJIHOTO — YyHU(DUKAIMIO JaHHBIX U (¢opMaToB HUX XxpaHeHus. g 1uenei
YHUGUIIUPOBAHHOTO JOCTyNa K JIA@HHBIM HCIOJIB3YIOTCSl CIICIUANIbHBIE SI3BIKH,
manpumep SQL (Structured Query Language — s3wix cmpykmypupoeaHmvix

3anpocos).

Ho BO MHOrmx ciaydasx 3TOro MpOCTEHMIIEro MeXaHu3ma OOIIeHUS
HEZ0CTaTOYHO sl coBpeMeHHo WMC — Hampumep, mporpaMma He JOJDKHA
OKuAaTh, KOTJa KeM-To OyneT 3amylleHa Jpyras MOporpaMMa — TIOCTaBLIUK
naHHbIX. HeoOXoIMMO MMETh BO3MOXKHOCTH 3aIllyCKaThb W3 OJHOW HPOrpamMMbl
JIpyryro, TMepenaBas HOpv HTOM €W yIpaBisioulylo HHbopManuw. 3amyck
OCHOBHOTO IIPUJIOKEHUS MOPOXKAAET B CPEle ONEPALMOHHONW CUCTEMBI npoyecc,
JUIsL KOTOPOrO OINEpalMOHHAash CHUCTeMa BBIJECISET HEO0OXOAMMBIE PECYpPCh
KOMIIbIOTEpA (MaMsATh W BpeMsl mpoueccopa). JlouepHsis mporpamMma MOMKET
BBIIIOJIHATHCS KaK B aIJpECHOM IIPOCTPAHCTBE BBI3BABILIECH €€ IPOrPAMMBI, TaK U B

COOCTBEHHOM aIpECHOM MIPOCTPAHCTBE U B IPYTOM HOMOKE.

Opnako wacto TpeOyeTcss oOMeH uHMOpMaIUed MeXIy IporpaMmmamu,
BBITIOTHSIOIIMMUCS OJHOBpPEMEHHO (TmapasuienbHo). JKenmaTenbHO, 4TOOBI 3TOT
OoOMEH He 3aBHCEJ OT fA3bIKa MPOrPAMMHUPOBAHMS, HA KOTOPOM HAMKMCaHbl Pa3HbIC
MIPOTPaMMbl, & B CETEBBIX CUCTEMAX HE 3aBUCEN U OT OINEPALHUOHHBIX CHUCTEM.
YCTAaHOBJICHHBIX HA pa3HbIX KOMIbIOTepax. Spkuil mpumep MOI00HOU
OpraHu3allid B3auMOCBs3M — VIHTepHEeT, B TJIOOAIBHYIO CETh COEIUHEHBI
KOMITBIOTEPBHI C Pa3IMYHBIMK oOrnepanuoHHbiME  cucteMamu  (Windows, Unix,

Solaris, coToBbie TenehOHBI U Ip.).
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[IpocreiimmMu cpeacTBaMU MapajuieIbHOT0 OOIIeHUST BHaYaie Obut (ailiibl
coemecmHnoco oocmyna, WIA pazoensemvle @ailivl (Haisibl, K KOTOPHIM MOTYT
UMETh OJHOBPEMEHHBIH JOCTYIT HECKOJBKO MPOrpamMM), KOTOPHIC MOSBUIINCH CIIIe
Ha 3ape Windows. Taxke paHHuM cpencTBOM siBisiercs: Oydep oomena Clipsoard,
JIOCTYIIHBIN MPaKTUYECKH BCeM NpuiokeHus M Windows, B KOTOPOM MOXKHO
BPEMEHHO XPaHUTh ISl TIepe/ladyl IPYTUM MPOTrpaMMaM HHPOPMAIIUIO Pa3IUIHOTO
dbopmara — TEKCTOByIO, Tpaduueckyro u T.I. Heckombko mo3ke s
MEXIIPOrPaMMHOTO  B3aMMOJCHCTBUS HCHoOJIb3oBanach TexHosoruss DDE -
ounamuvecku o06men oOannvimu. CeroaHsi aktyanbHocTh DDE Hmxke wu3-3a
MOSIBJICHUSI HOBBIX TEXHOJOTWMW, a wucnoib3oBanue bJl, Oydepa oOmeHna wu
pasznmenseMblx  (pailloB  Kak  MPOCTEUINEr0o  BapWaHTa  MEKIIPOTPAMMHOTO

B33HMOI[€I>1CTBH$I OCTAaCTCA aKTyaJIbHBIM.

[To3zmHee mosSBHIIACH TEXHOJIOTHS C853bl8aHUS U 8HeOpeHUus oovekmos OLEL
(Object Linking and Embedding). Bmarogaps OLEl mosiBiiach BO3MOXKHOCTh
CO3/1aBaTh COCTaBHBIC JOKyMEHTHI (Hampumep, B JOKyMeHT Word BCTaBISTH
tabnuity Exel, mpu ee pemaktupoBanuu n3 Word HCMONB3YIOTCS BO3MOXKHOCTHU
Exel). Ha cmeny eit mpunuia tex"osoruss OLEZ2, mo3Bosstomias pazinyHbIM
nmporpaMmaM MpeAoCTaBlIATh APYT Apyry cBou (QyHkuuu (cepsuc). Ilporpamma,
NPEIOCTABIAIONIAs CBOM (DYHKIMU. HA3BIBACTCS cepgepoM. a Tporpamma. HxX
UCIIONb3YyIOIIasi — KiueHmom. B 3TOW TEXHOJOTMU OJHA MpPOrpaMma MOKET He

IMPOCTO BLI3BATH APYI'YIO, HO MCII0JB30BATh €€ OTACIbHEBIC (bYHKI_II/II/I

CrenymoomuM I[IaroM Ha IyTH COBEPIICHCTBOBAHUS MEKIIPOIPAMMHOIO
OoOMEHa SIBWJACh TEXHOJIOTUS KomnoneHmuou mooeau oowvekmos (COM —
Component  Object Model). Ora  TEXHOJOrHS  3aKiIo4yaeTcs B
CTaHIAPTU3UPOBAHHOM OIKMCAHUU CJIYXKO0 MpPOrpaMMbl, K KOTOPHIM OHa JaeT
JOCTYI ApyruM mporpammam. B texHonmornu COM HeBakHO, Ha KaKUX SA3bIKaxX

HalluCaHa IpOorpaMmbl, U I'IC OHH BBIIIOJIHAIOTCA: B OOAHOM IIOTOKC, B PA3HbIX
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MOTOKaX, Ha pa3HBIX KOMITbIOTepax. PacmmpeHne 3THX BO3MOXHOCTEH aeT
texHosorus DCOM — pacnipenenennas moaudukaius COM. Ormerum, uto COM
MO/IPa3yMeBacT B3aMMOCBSI3b Ha YPOBHE CIICHHAIBHBIX 00beKmos, CTPYKTypa
KOTOPBIX BO MHOT'OM CXOa C paCCMOTPEHHBIMH paHee 00bEeKTaMU BHYTPH OJIHOU

POrpaMMBlI.

HeobOxonmumo ckazarh O e€lie OJHOW CTPEMUTENIbHO pPa3BUBAIOIICUCS
texHosnorun — HMHtepHer. B WutepHere pacmosnaraiorcss W 0a3bl JaHHBIX, U

CEPBEPHI, C KOTOPHIMH OOIIAFOTCS TIPHIIOKEHUS TI0JIb30BATEIS.

1.3.9 basbl 4aHHbIX 1 CUCTEMBI ynpasrieHnd 6asamu OaHHbIX

["'oBOpst O pa3BUTUM TEXHOJOTHUI MPOrpaMMHUPOBAHUS, HEBO3MOKHO 000NTH
BHUMaHUEM TEMy pa3pabOTKH M ympaBieHHs 0a3amMHu AaHHbIX. baszamu OanHbix
(b/]) Ha3BIBAIOT SJICKTPOHHBIC XpaHWIWINA HH(DOPMAIMH, JOCTYN K KOTOPBHIM
OCYIIECTBIISIETCS C IOMOIIBID OJHOIO WM HECKOJBKHUX KOMIIBIOTEPOB. b/[
CO3JaeTCsl Il XPAaHEHUs U JOCTyHa K JaHHBIM, COJEpIKalllUM CBEIAEHUA O
HEKOTOPOM TMpEeAMETHOW 00JacTh, T.€. HEKOTOpOHM OOJaCTH YelOBEUEeCKOu
JeATEIbHOCTH WM OKpy»aromero Hac mupa. Cucmemwvl ynpaenenus bazamu
oannvbix (CYBJ[) — Ha0bOp MNpOrpaMMHBIX CPEICTB, MNMPEIHAZHAUCHHBIX IS
CO3/IaHUsI, HAIOJHEHUs, OOHOBJIEHHUS, BBIOOPKH, (HOPMUPOBAHUS OTYETOB U

yaalieHus uHpopManuu B 0azax JaHHBIX.

Knaccudukanuro coBpeMeHHbIX CYB/[ MOXXHO BBIIIOJHHUTH IO Pa3IUIHBIM

IIpU3HaAKaM.

Ilo Ha3HaYeHUI0 pa3nnyaoT Tpu OcHOBHBIX BuAa CYB/l: npoMbllieHHbIE
YHHUBEPCAJIIBHOTO HA3HAYEHHUs, INPOMBIIIICHHBIE CHEUHAIBHOIO HA3HAYCHUS U
paspabaTbiBacMble i1 KOHKpETHOTO 3aka3zumka. CrenmanusupoBanHbie CYB]]
co3naroTcss s ympaBiieHuss bJl KOHKpeTHOro HaszHadeHUsI — OyXTalTepCcKue,

ckJajckue u T.4. YHuBepcainbuble CYB][ HEe UMEIOT 4eTKO 0003HaUYCHHBIX TPaHUIL
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IMPUMCHCHHUA, paCCUUTAaHbl HAa ITPOMU3BOJIBHLIC 3aJiavu. HOSTOMY OHH JOCTAaTOYHO

CJIO’KHBI U Tpe6y}0T OT IIOJIB30BAaTCJIA CIICHUAJIBHBIX 3HAHUU.

ITo pa3memeHuI0 OTIENIBHBIX YacTer b/l paznmnyaroT tokansrvie n cemesvie

CVB/I.

Bce vactu nokaneHbix CYB/] pa3Melensl Ha olHOM KomibtoTepe. Eciu ¢
aokanbHOM BJ] momxHBI paboTaTh HECKOJBKO IMOJIB30BATENECH OJHOBPEMEHHO, TO
Ha UX KOMITbIOTEpPAX JTOJKHBI XpaHUThCSI TOUHble Konuu 310l BJI. CyiecTBeHHON
npo0JieMOl TpU 3TOM SIBISIETCS CUHXpOHU3ayus KONWM naHHbIX. Ecin onnu
II0JIb30BATENIb BHEC U3MEHEHUS B CBOIO KOO b/l, TO OHM CTaHYT JOCTyIHBIMU Ha
JPYrUX KOMIIBIOTEPAX TOJBKO MOcie HUX KomnupoBaHus. CeromHs NpUMEHEHHE

JnoKanbHbIX b/[ orpaHnyeHo.

CereBbie CYBJl nenstca Ha paiin-cepsepHvie, KiueHm-cep8epHvle WU
pacnpeodenennvle. O0si3atenbHbIM aTpuOyTOM ceTeBbix CYBJl sBisieTcss ceTb,
oOecrieunBaroIiasl anmnapaTHyl0 M NPOrpaMMHYIO CBsI3b KOMIIBIOTEPOB U
MO3BOJISIFOIIAsE KOPIIOPATUBHO paboTaTh MHOKECTBY IOJIb30BATENICH ¢ OAHUMU U

TCMH K€ JaHHBIMU.

B ¢aitn — cepepubix CYB]] nanHbie pa3MernarTcss Ha OJJHOM JOCTaTOYHO
MOIIHOM KOMIIBIOTEPE, IMOCTOSIHHO MOJKJIOUYEHHOM K CeTH. TakoW KOMIIBIOTED
Ha3bIBaeTcs  @aiin-cepgepom.  JlocromnctBom — Takod  CYBJl  sBasercs
OTHOCHUTEJIbHASI MPOCTOTA €€ CO3/aHusl, OOCTY>KUBAHMSI U HACTPOUKHU. 3aMETHUM,
4YTO MEXKIY JIOKanbHOU U daiin-cepsepHoit CYB/l npakTudecku HET pa3iuyduid, T.K.
Bce ¢parmeHTsl nporpamMmmuoro odecrieueHuss CYBJ] (3a uckioueHreM JaHHBIX)
HaXOJSITCS HAa BCEX KOMITbIOTEpaxX ceTu. OTin4re MeXAy HUMU COCTOUT B TOM, YTO
nporpaMmbl  0OpamaroTcs K JaHHBIM 4epe3 ceTh. [l MHOrMX BapuaHTOB
aApPXUTEKTYpPhl CETH Ha ypPOBHE MPUKIAIHOTO MPOTPAMMHOIO OOECIEYEHHUSI 3TO
paznuuue “cKpbITO” OT mporpammucTta. M3 3Toro BEITEKAET OCHOBHOM HEJIOCTATOK

daitn-cepepubix CYBJ[. OH cBs3aH CO 3HAYUTENBHOW HArpy3KOll Ha CETh, T.K.
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a00oe oOpallleHHe K JaHHBbIM, HUX KOPPEKTUPOBKA BbI3BIBAET IEPECHUIKY
3HAYUTENIbHBIX 00bEMOB MH(poOpMaluu 1o cetd. Hanpumep, eciu Mmosib30BaTesto
TpeOyercs BbIOpaTh HECKOJBbKO (amMuwimii W3 CHOUCKa MepcoHala 1o
ONPENEIICHHOMY IIPU3HAKY, TO Ha €ro KOMIIBIOTEpP BHAUaje IEPECBUIACTCS BECH
CIIMCOK, M 3aT€M IOMCK MPOMU3BOJIUTCS Ha MOJIb30BATENICKOM KommbroTepe. [Ipu
yBeIU4YeHUN uncia moib3oBareneii CYDBJl mpomyckHOW CIMOCOOHOCTH CceTh
CTAaHOBUTCS HEIOCTAaTOYHO JJisi OOBEMOB IepecbulaeMoil HH(OpManuu, YTO
OPUBOJUT K CYUIECTBEHHOMY 3aMEIJICHUI0 CKOPOCTH paboThl, a MHOIAa U K

CUCTEMHBIM COOSIM.

B xmment-cepBepHbix b/l Harpy3ka Ha CeTb CyHIECTBEHHO CHM)KEHA.
Knuentckas mporpamma paboTaeT ¢ JaHHBIMH Yepe3 CIeIHATU3HPOBAHHOE
nporpamMmHoe obecrniedeHue (MocpeqHuKa) — cepgep 6Oazvl Oaunvix. CepBep
pa3Melaercs Ha MalliHe ¢ JaHHbIMH. KiIMeHTCKas nporpaMMa MocbUIaeT CEPBEPY
3ampoc, CepBep MNPUHUMAET €ro, OTHICKMBAET B JAHHBIX HY)XHBIE 3alHUCH U
nepenaer ux KiumeHty. [loaromy uepe3 ceThb nepeaaroTcs TOJBKO CPaBHUTEIBHO
KOPOTKHME 3alpOChl U TOJBKO OTPAaHUYEHHOE KOJIMYECTBO HAJICHHBIX 3amUCel, a
He Bcs Tabiwmila. 3anpoc K cepBepy GOpMUPYETCs HA CIICHMAIM3UPOBAHHOM S3bIKe
cmpykmypupogannwix 3anpocosé — SQL. Tloatomy uwacto cepsepbl b/l HazpBaroT
SQL-cepsepamu. CepBepHble TPOTpaMMBI SBIISIFOTCS JOCTATOYHO CJIOXKHBIMHU,
MPOU3BOAATCS  paziuyHbiMM  (pupmamu. Haubonee U3BECTHBIMU  SBISIIOTCSA
CEPBEPBIL:

e Microsoft SQL Server kommanuu Microsoft,

e Sybase SQL Server komnanuu Sybase,

e Oracle xommanuu Oracle?®,

e DB2 xomnanuu IBM,

® O 3snauntensHOM 06BeMe TIpoaax SQL-cepBepoB CBUAETENLCTBYET TOT (akT, uto Oracle 3aHMMaeT BTOPOE MECTO
110 00beMaM JI0XO00B CpeH KOMIIaHUH, 3aHUMAIOIMXCSI TOJIBKO pa3pabOTKON M MPOAAXKEH MPpOrpaMMHOTO
obecrieuenus (mepBoe Mecto y Microsoft)
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e InterBase komnanuu Inprise.

Pa3HoBUAHOCTBIO  KJIMEHT-cepBepHbIX bJl  saBusitoTcs  mpex3eenHvie
cucmemvl. B HUX HUCIHONIB3YyeTCS MPOMEKYTOYHOE MPOrpaMMHOE OOecreueHue
MEXy KIMEHTOM M CEpPBEPOM, KOTOPOE HA3bIBACTCA CEepPEEpoOM NPUNOIHCEHULL.
Ha3znauenue cepBepa NMpHIOKEHUM COCTOUT B TOM. UTOOBI M30aBUTh KJIMEHTA OT
MHOTUX PYTHHHBIX acHeKTOB pabOThl C JaHHBIMHM, B PE3YyJbTaTe KIMEHTCKHE
IPOrpaMMbl CTAHOBATCS 0oJjiee KOMIAKTHBIMM M COJEpPXKAT B OCHOBHOM KOJ
CMBICIIOBOM 00paOOTKH JaHHBIX (TaKue KIMEHTCKHE MPOrpamMMbl Ha3bIBAIOT

MOHKUe KJZM@HWlbl).

Pacnpenenennrsie BJl BkitoyaroT O0MBIIOE KOJIUYECTBO CEPBEPOB, a YHCIIO
KJIIMEHTCKUX MECT MOXKET JOCTUraTh coTeH Thicau. OObruHO Takue b/l paborator B
OpraHu3alusIX TOCYJAapCTBEHHOTO MacimTaba, JaHHBIE pa3lelieHbl MEXIY
CEPBEPHBIMUA KOMIIBIOTEPAMU 10 TEPPUTOPHATBHOMY TpHU3HAKYy. MHbOopManms Ha
OTJICJILHBIX CEPBEPaX MOXKET AyOJIMPOBATHCS JJIsi CHHKEHUSI BEPOSITHOCTH OTKA30B
U cO0eB M MaKCHUMaJbHOTO OO0ECIEUEHUs] COXPAHHOCTH Hauloliee BaXHOU

uHdopmauu.
1.4 Bonpochbl no pasdeny:
o Ymo xapaxmepuszyem 3py uHpopmamuzayuu?

o Jlaiime onpeoenenue nowsmus "ungopmayusa”. B uem cocmosm ee

ocobenHocmu?
e Packpoume nonsimue "mexunonocus” u ee acnexmol.

e Ymo asunocv npuuuHoU B03HUKHOBEHUSI NOHAMU "ungopmayuonHvle

mexuonocuu''?

o Kakue oocmudiceHUs yenoeedecnied 06yCﬂ061/l]lu no:siejieHue

asmomamusupoeaHnsvlx LtH(Z)OpMClL;MOHHle mexHono2uu?

o Ymo maxoe ungopmayuonnas cucmema?
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Kaxoeswi yeio, Memoobvl u cpeécmea a@mOM(lﬂ’Il/lS’upOB(lHHOZZ

UHGDOPMAYUOHHOU MEXHONI02UU?

Ymo nonumaemcs noo npocpamMmuposanuem 8 Kooax?

Ymo Bul 3naeme o s3vike accembnep?

Kaxue asvixu npoepammuposarus Ha3vlearom MauuHHO-He3A8UCUMBIMU?
Kaxkue s3vixu 6vicokoeo yposHs Bam uzsecmuor? Kaxumu énraoeeme?

Ymo nounumaemcs noo MoOYibHbIM NPOCPAMMUPOBAHUEM U OMOENbHbIM

Mmooynem?

Ymo Bwi 3Haeme o cmpyKmypHoM RPOSPAMMUPOBAHUU?

Ymo Bovl 3naeme 06 06beKMHO-0pUESHMUPOBAHHOM NPOCPAMMUPOBAHUU?
Kaxue ocnosnvre npunyunst OOII?

Ymo oaem mexanuzm Hacredosarnus ¢ OOII?

Ymo maxoe nonumopgusm ¢ OOII?

Ymo maxoe unxkancynayus ¢ OOII?

Bosmooicnocmu npoepammuposanus, ynpasnsiemozo coovimusimu?

Kaxkue COBPEMEHHbBLIE A3bIKU NPpOcpAMMUPOBAHUA Bam  uzsecmmuwvi?

Kaxumu enaoeeme?

UYmo Bul 3mnaeme o npunyunax 63auMoO0eucmeus npocpamm 8

UHDOPMAYUOHHBIX cucmemax?
Ymo nonumaemcs noo b/ u CYB/? B uem ux paznuuue?

Knaccugpurayusa CYB/] no nasnawenuro u no pasmeweHuro.
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2 [poekTupoBaHue UH(POPMALUOHHBLIX CUCTEM

2.1 Cmaduu npoekmupoeaHusi UHGhopMayUOHHbIX cuCmMeMm

Pa3paboTka xauecTBeHHON MH(MOPMAIIMOHHOW CHUCTEMBI JUISi HYXKI KOHKPETHOTO
NPEATPUATUS — CIOKHBIA TBOpYECKU mpouecc. OOHUM U3 acIieKTOB SIBJISIETCS TO, YTO
HETIOCPEACTBEHHO TPOrPaMMMCTBl HE SIBIISFOTCS  CHEUMAINCTAMHM IO  TEXHOJIOTHH,
OpraHM3allii M SKOHOMHMKE JAHHOTO NPEINPHUSITUS WIM TEXHOJOTMYECKOTO IIPOLIECcCca.
IToaToMy KpaliHe BaXKHa KaQueCTBEHHAS CBS3b MEXKIY CIEUUAIMCTAMUA-TIPEIMETHUKAMU U
crielanicTamu-rporpaMmuctamMu.  O0ecriedeHUe d3TOM CBS3M — OfHAa W3 3ajad
pyKOBOAWTENS MoapasaeieHus, i kotoporo coznaercs MC. I1o3toMy OH TOIDKEH SCHO

NPEJICTABISITH OCHOBHBIC ATAIThl Pa3pabOTKH MH(DOPMAIOHHOW CHCTEMBI.
[IpoektupoBaHue 000N HMH(POPMAIMOHHOM CHUCTEMBI  OCYIIECTBISETCS B
HECKOJIbKO cTajmi. B o01iemM citydae crieyer BhIIeIUTh CIIeTyFOIIIHe:
® npeonpoexmuoe 06ciedosanue;
®  MEeXHUKO-IKOHOMUYECKOe 0DOCHOBAHUE;
® cocmagieHue MexHUUecKo20 3a0aHUsL,
®  MmexHuYecKoe NpoeKmuposanue;
®  pabouee NPoeKMUPOBaHuUe.
JIBe mocneiHMe CTaiiy MOTYT ISl HEOOJBIIMX TPOEKTOB ObITH OOBEINHEHBI OJTHY
- TexHOpaboYee MPOESKTUPOBAHHE.

[Ipexkne dYeM HauyuHATh NPOCKTHPOBAHHWE, HEOOXOJWMO BBIMOJHUTH
obOcnenoBanre o0beKTa, sl KoToporo cosnaercss MC. DTo 10CTaTOYHO BaXKHBIN
9Tam, TaK IO3BOJISCT BBIACIUTH XapAaKTEPHBIE OCOOEHHOCTH OOBEKTa, KOTOPHIC
CIeIyeT YydYecTb B XapaKTepucThkax paspabateiBacmMori MC wu  KoTOphIC
OTIPENEISIIOT AAbHEHITYyI0 paboTy 1Mo mpoekThpoBaHuio. JIroOoi mporecc
npoekTupoBanus (1 mpoektupoBanus MC B 4aCTHOCTH) SABISETCS UTEPAITMOHHBIM

IMponecCcoM, KOoraa HCOAHOKPATHO IIPHUXOAUTCA BO3BPAIIATHCA Ha IMPCABIAYIIHNC
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ATambl TPOEKTUPOBAHUSA KOPPEKIMH HMEIoIuXcst pe3ynbpratoB. OT KadecTBa
MPEANPOEKTHOTO 00CIEeI0BaHNsI BO MHOTOM 3aBUCHUT, IPUAETCS JIM B TalibHEHUIIIEM
nepecMaTprBaTh OCHOBHBIE KOHIEMIUU co3gaBaemoii MIC u BHOCHUTH B Hee
MPUHIMIIMAIBHBIE U3MEHEHMS, YTO BCErJa SIBILIETCA TPYIOEMKOW 3axadyed. Ha
ATamne MPeINpPOCKTHOrO OOCIEAOBAHMS CIEyeT Cpa3y K€ HacTpauBaTbCs Ha TO,
YTO JTI000€ MPEAIPUITHE UMEET CBOIO CIIeU(PUKY B TPOU3BOACTBEHHBIX U OM3HEC-
npoueccax. [Toaromy 3HaHUS 0 APYTUX NPEANPUATUSAX U O CTAHAAPTHBIX MpaBUIIaX
OpraHM3alMM ATHX MPOLIECCOB MOTYT CIIY>)KMTb B OOJIbILIEH YacTH MOJCIOPbEM B
U3YYCHUU TMPEANpHUsITHs, HO OTHIOJb HE SBIATHCS LEIbI0 BHEIPEHUS.
OOcnenoBaHre CBOAUTCS K aHaJU3y CYIIECTBYIOIIEH CUCTEMBbI M OOBEKTa, IS
KOTOPOTO CO3JAaeTCsA CHUCTeMa. B 4acTHOCTH, MPHU 3TOM CIEIyeT YIEIsITh 0co00e
BHUMaHuE OOILIECHUI0 Ha TMPEANPHUSATHH C OKCIEPTaMU M CHELHUATUCTAMH B
MHTEpECYIOIed NpeaMeTHOW o0JacTh, a TakKe aHalu3y JOKyMEHTOB M HX
nBkeHusa. O0cnenoBanue (cOOp MarepuasgoB) BBIMNOIHSAETCS MO ABYM OCHOBHBIM
HaIpaBJICHUSIM: 000CHOBaHHIO 3(P(HEKTUBHOCTH CO3/1aBaEMOIl CUCTEMBI U BBIOODPY

TEXHUYCCKUX CPCACTB.

Marepuanbsl it 060ocHOBaHUS 3(G(PEKTUBHOCTH CO3/1aBa€MON CHUCTEMBI

BKJIFOYAIOT B CeO:
«CIPYKMYpPY CYyujecmayroujeti Cucmemol,
*0ObeMbL BLINOTHAEMOU PAbOMbL U MPYOO3aAMpPAaAmbl,
*KAuecmeo 8bINOIHAEMOU pabomul;
*Memoobl 8bINOTHEHUs. pabombl;
*6edeHUue OOKyMeHmayuu u op.
JlaHHBIE U1 BEIOOpA TEXHUYECKUX CPEJICTB BKIIFOYAIOT B CEOS:
*CMpYKmypy 00beKkma,

*MexHONIo2Ul0  nepeoauu  uHgopmayuu, Ccucmemvl  ONEPAMuHoOu U

oucCnem4epcKou Ces3u,
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*COOP UCXOOHBIX OAHHDBIX,
SHAUYUE BBIYUCTUMENLHOU MEXHUKU,
scucmemamuzayuio u oghopmierue OOKyMeHmos.

B pesynbrare 00ciieqoBaHUsl JOJKHBI OBITH IMOJIYYEHbI M OTPAXEHBbI B
MOSICHUTETIbHOW 3alUCKe CIEAYIOIIME MaTepHualibl, KOTOpble 3aTeM OyayT

MCITIOJIb30BAHBI B MPOIECCE TPOSKTUPOBAHUS:
*00Was xapaxmepucmuka oovexma, 0151 komopozo cozoaemcs UC;

'¢yHKI/ﬂ/lu, 6blNnoOJIHAeEMblEe 6 cucmeme. I’lepLIOOM'-lHOCWlb 6bINOJIHEHUA,

mpyoo3ampamsl Ha UX 6bINOJIHEHUe U M. O.;
* Xapakxmepucmuka ucnoib3yemou uHpopmayuu,
‘cyulecmeyrouue NPUHYUNbL Oeticmeust CUCIeMmbl;
* Obicmpooeticmeaue Cucmembl,

*CIpYKMYpHble CXeMbl CYWecmsyloujel cucmemsl (0peanu3ayuonHasl,

@DYHKYUOHANbHAS, AleOPUMMUYECKAs U Op.);

*He0OX00UMbLEe UHPOPMAYUOHHBIE NOMOKU. UObI OOKYMEHMO8, MAPUIPYIbl

UX 0BUNCEHUSL U M. O.

Ha ocHoBanuu usyuenusi o0bekTa GopMuUpyeTcs nepeyeHb 3aaad, KOTophIe
nomkHa pemath UC. O06bryHO miporiecce co3faanus UC sBhsieTcs MHOTOATAITHBIM, U
JOJDKHBI  OBITH TIPEyCMOTPEHBI BO3MOXXHOCTH €€ pa3Butus. [IpeanpoekTHoe
oOclieloBaHKEe TIO3BOJIIET HAMETUTh COCTaB TIEPBOM OYEpEIU CHUCTEMBI U

I[&J'IBHGIZIHHC IIyTH €€ COBCPIICHCTBOBAHMA.

TexHuko-35kOHOMHUYECKOEe  oOocHOBanue  co3manuss UWC  comepxut

CICAYOINC MOMCHTHI:

* UCxooHbvle noosicerus, xapakmepucmuku u mexHUKO-39KOHoOMUu4YecKue

OaHHble 00 0bvekme

* obocnosanue yeau cozoanus UC;
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* 000cHOBaHUe KomniaeKkca 3a0ad, peuwaemovix 6 UC, u op.;
TexHUYeCcKu MPOEKT CONEPKUT MaTEpHalbl, NAIOIIUE IMPEICTABICHUE O

coctaBe u GpyHkimonupoBannu MC, u BKITtouaeT B ceos:
* 00wy Xapaxmepucmuky obvekma, 0isi kKomopozo cozoaemcs UC;
* Op2aHU3AYUIO YIPABTIEHUS 8 YCI08UAX UCNONb308aHusi UC;
* UCNOIb3YeMblll KOMNIIEKC MEXHUYECKUX CPeOCms;
* onucamue u NOCMAaHo8Ky peutenus 3aoat, exoosuux ¢ UC;
* onucamue CmaHoapmuo20 NPOSPAMMHO20 0becneyeHus.,
* Onucanue opeanu3ayuu UHGoOpMayUoHHoU 6aswl u m. o.

['maBHOE Ha3HAYEHHE TEXHUYECKOTO MPOEKTA - OIPEHCICHUE OCHOBHBIX
HAIpaBJICHUM JEUCTBUSA CO3/IaBAEMOM CHUCTEMBI, 3aTpar, HSKOHOMHYECKOH
3 PEKTUBHOCTH, TPEOYEMBIX TEXHUUYECKHUX M IPOTPAMMHBIX CPEJCTB, IITATOB

06CJ'IY)KI/IB3IOLH6FO IepcoHala.

PaGoumnii mpoekT BKIOYaeT B ceOs JIOKYMEHTAIMIO, HEOOXOIUMYIO IS

BHEJIPEHUS U (DYHKIIMOHUPOBAHHS CUCTEMBI:

*00KYMEeHmMayuo No UCHONb3YeMbIM U pPA3PAOOMAHHLIM  NPOSPAMMAM
(kcmamu, 0OKyMeHmayus no pa3spabomanubimM npocpamMmam MOHcem NOCAYHCUMD

npooodpazom cnpasounol cucmemvt — cm. 12);

SUHCMPYKYUU no obpabomke OauHvlx (cOOp, pecucmpayus, obpabomka u
nepeoaya ungopmayuu);

*00IHCHOCMHbIE UHCIPYKYUU NEPCOHANA U M. O.

Cnenyetr oOpaTuTh BHUMaHWE HA WHCTPYKIUIO Jyisg agmMuHuctparopa b/l -
TEXHUYECKOTO CIIEeIHUATUCTA, KOTOPhIH OyneT mojAep>KuBaTh paboTOCTIOCOOHOCTD
bJI. B He#u, kpoMe omnepanuid 10 ApPXUBUPOBAHUIO, PETUCTPALIMA HOBBIX
MOJIB30BATENIE W T. M., 00S3aTENBHO JOJDKHBI OBITh OMUCAHBI JIEUCTBUS TPHU
paznu4HbIX cO0six B padore B/l - oT mosHOTO BBIXOA U3 CTPOSI KOMITBIOTEPA, T1IE

HaXoOAHUTCA BJ_—[, a0 HpO6JICM, BO3HHUKAOIIUX Yy ITIOJIB30BATCIIA IIPU ITOAKIIIOUYCHHUHU
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bJl. Kpome TOro, amMuHuctpaTop 00s3aTElIbHO TOJDKEH 3HATh CTPYKTYypy B/,
MO3TOMY JKEJATEJIbHO CO3[aBaTh €€ C MOJAPOOHBIM, BKIIOYAas KOMMEHTapuH,

OIMMCAHUEM BCEX TAOJIMI[ U UX IIOJIEH.

TexHuueckuii 1 paboOUMii MPOESKTHI BKIIFOUAIOT B Ce0sl CIIEMYIOIIME COOCTBEHHbIS

9Tallbl, KOTOPEIC, KaK IIPaBHUJIO, BBIIIOJIHAIOTCA B YKaBaHHOﬁ HIKC ITOCJICIOBATCIIbHOCTH.

*8bIO0p  MEXHUYeCKux cpeocme U  CMAHOAPMHO20  NPOSPAMMHO20

obecneuenus ¢ yuemom ciedyioumux 0CobeHHocmel.

*UCNONB3YEMBLX 6 OP2AHUIAYUU NPOSPAMMHbBIX U Annapammrsvlx cpedcme, a

makaice Opy2ux UHGOPMAYUOHHBIX CUCTNEM,

*nepcnekmue pas3euniusl uH¢0pMaLﬁ/l0HHblx MexHonNocUll 8 opearusayuu

(Hanpumep, nepexoo Kk pabome c nomowvto Internet-mexuonozutl),
CMPYKMYypbl Opeanu3ayuu U mpebosanuti Kk 6e30nacHocmu uHpopmayuu,
*VDOBHSL 3HAHULL U BO3MOICHOCEN PA3PADOMUUKOS,
*cozoanue UC u BJ];
*cO30aHUe NPOCPAMMHO20 0OeCneyeHUs:
* co30aHue cpedcma 6600a, KOPPEKMUPOBKU U YOAIeHUs. UHpopmayuu,
co30aHue cpedcma noucka uHgpopmayuu,
co30aHue cpedcmas 0moopadiceHust UHGopmayul, KIH04AsL Popmuposanue
omyemos;

sobecneuenue KOHMPOJISL 8800UMOU UHDOpMayuu (8bINOAHAEMCS NApa-

JIEIbHO C OPY2UMU dSMANAMU CO30AHUSL NPOSPAMMHO20 0becnedenus);
coz0anue cpedcms aomunucmpuposanus bJ];
*0becneyeHue pabomsi NPOCPAMMHO20 0OeCneyeHuUs 8 Cemu,

*coz0aHie Cl’lpCl@OLlHOIZ cucnembl (cheﬂame]leO 6blNOJIHANMb

napanienbHo ¢ OpyeUMU SmManamu mexHopadoie2o npoeKmuposanus);

¢ JloKaauzayusd npocpamMmmHozco 06601’16"[6HM}Z,'
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* gopmuposanue paboyeco 6apuaHma NPOSPAMMHO20 0becneyeHus

(yoanenue omaadoyHou uHpopmayuu, co30anue apiavika npocpammsl u m. 0.);
*pazpabomxa cucmemvl coopa ungopmayuu;
*co30anue UHCmMpYKyuil no pabome ¢ cucmemou.

BCSYCHOBHO, Ha KOJIMYECTBO M OOBEM IMPUBCJACHHBLIX 3CCh ISTAIlOB BJIVIACT,

MOYKAJTYH OJTMH M3 CAMBIX BaYKHBIX KPUTEPHUEB - CTOMMOCTh Pa3padOTKH.

2.2 OcHo8HbIe Knaccugukayuu UHGhOpMayUOHHbIX cucmem

HGCMOTpH Ha 3HAYUTCIIBbHOC KOJHMYCCTBO PA3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX

CHCTEM, O6Hla$I KJIaCCI/I(l)I/IKaHI/IH HX 10 HABHAYCHUIO JOCTATOYHO Y3Kas.

B o011eM MOXKHO BBIZICIUTH cieaytomue Hanpasienus NC:

OIIEpaLlOHHBIE CUCTEMBI,

- ACY — aBTOMaTU3HPOBAHHBIE CUCTEMBI YIIPABJICHUS,

- CAIIP — cuctembl aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS,
- T'MC — reounpopmManinoHHbIE CUCTEMBI,

- CB43b U TEIEKOMMYHHKAIUA,

- CnpaBOYHO-TIOUCKOBBIE CUCTEMBI,

- CucreMbl HHPOPMALIMOHHON O€30IaCHOCTH,

- CucrteMbl TOATOTOBKM U 00pabOTKH MYJIbTUMEIUHHONW MH(POpMALIUU
(3ByKa, u300paxeHus, BUICO),
- penaKIMOHHO-U3/IaTEIIbCKIE CUCTEMBI.
B otTnmenpHBIX cucTeMax MOTYT COYETaThCA pas3iMyHble KOMOWHAIUU
6azoBbix. Hampumep, ACY MarucTpaibHBIX Ta30MpPOBOJOB OyAeT BKIIOYATH B

ceos u [MC, u ACY TII (aBTOMaTu3MpOBaHHYIO CHUCTEMY YIpPaBICHUS

TCXHOJIOTHYCCKUMH HpOHeCCElMI/I), H 3JICMCHTEI TeHeKOMMYHI/IKaHI/IfI n T.II.
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HecMmoTpst Ha J0cTaTo4HO Y3KyH0 KIAacCU(PHKAIMIO 10 OCHOBHBIM

HaIIpaBJICHUAM, BHYTPHU KaKJI0T'0 MOKCT OBITH MHOKECTBO paSHOBHIIHOCTCfI.

OngHo w3 pa3feNeHuii - MO0 poAy JAESITEIbHOCTH (MAallMHOCTPOEHUE,

TOPTOBJIsl, CTpouTeNbCcTBO). Hanpumep, ACY moryT noapa3faenstbes Ha:
- Cucmemvl asmomamuzayuu 6yxyyema,
- Asmomamu3ayus ynpasieHuem 0eionpou3eo0cmad,
- Asmomamuszayus ynpasieHus mopeamu,
- Asmomamu3zayus ynpaenenus Oankamu,
- Asmomamu3zayus ynpasienus mopeosiell,
- Aemomamu3ayus mamoiCceHHOU 0esmenbHOCU,
- Asmomamusayus ynpaeneHus mexHoi02uiecKuMu npoyeccamu,

- A@momamus’aquﬂ ynpaeieHuiAmMu 00vEeKMaMU HeOBUNCUMOCTU U

m.o.
Nm, CAIIP nenstcs Ha:
- CAIIP 6 cmpoumenscmae,
- CAIIP 8 mawmunocmpoenuu,
- CAIIP 6 31eKmpOoHHOU NPOMBLULIEHHOCTU,
- CAIIP 6 asuacmpoumenvcmee u m.o.

Hdpyroe pazneneHne COOTBETCTBYET Ha3HAYEHUIO CUCTEMBI. Tak, HampuMmep,

cucteMbl CAIIP mMoryT paznensThcs Ha:

cucmemsvl N0OO20MOBKU qepmeofcrtod OOKyMeHmaL{uM,

cucmemsl pacuenia Had nPpO4YHOCmM»s, JHcecmKocniob U yCI’I’IOIZ'{I/leOCI’Hb,

cucmembl HOO20OMOBKU npoeKmHo-cmemHod OOKymeHmauuu,

cucmembl 0O20MOBKU OOKymeHmauuu HA KOHKYpC U m.n.
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Kpome Toro, crnegyer paccMOTpETh JIeJICHUE TT0 BO3MOXKHOCTH MEePECECYCHUS
BUJIOB JIeSITENBHOCTU. [Ipr 3TOM HEOOXOIUMO paccMaTpuBaTh CUCTEMBI 0Ouiezo0 u
cneyuanu3upoeanHo2o HasHaueHus. Hampumep, Takue CHUCTEMBI pa3pabOTKU
yepTekHOW HokyMeHTanuu, kak AutoCAD u MicroStation SBJISIFOTCS cHCTeMaMu
CAIIP o6mero HazHaueHus. Onepupys oOmUMU TpadUUECKUMU MPUMUTHUBAMU
(oTpe3kamu, JOyramu, pasMEpHBIMH JIMHHSIMH U T.II.) TIOJb30BAaTElIb MOXKET
MOJATOTOBUTH YEPTEHKHYIO JOKYMEHTAIIUIO JUIsI JIFOOOW OTpaciv MIPOMBIITUICHHOCTH.
HaoGopor, CAIIP ArchiCAD, speedikon, ArCON SIBIITFOTCS
CHEIUATN3UPOBAHHBIMHE JIJISi CTPOUTEIHCTBA U 3/IECh MOJI30BATENh ONEPUPYET HE
oOIMMH, a CHeNUaTU3UPOBAHHBIMU TPUMHUTHBAMU-O0BEKTAMHU, KaK TO: CTEHBI,
OKHA WJIM MPOEMBI, JJIeCTHUIAMH U T.1I. C MOMOIIBIO 3TUX CHCTEM MOYKHO OBICTpEe
M KA4YeCTBEHHEE TMOATOTOBUTH IMPOCKTHYIO JTOKYMEHTAIMI0O TI0 OOBEKTY
CTPOUTEIBCTBA, YE€M C TIOMOIILI0 CHCTEM oOmero HaszHaueHus. OjHaKo
MOATOTOBUTh TMPOCKTHYIO JOKYMEHTAITMIO IS CTPOMTEIBCTBA KOpaOJs WU
camoJieTa TMPAKTHYECKH HEBO3MOXHO. AHamornyHo obctout gneno ¢ CAIIP
pacuera Ha npouyHocTh. Hanmpumep, cucteMbl ANSYS u NASTRAN — cucremsl
oOIIero Ha3HA4YEHUsS, C WX IMOMOIIBI0 MOXHO PAacCCUYMTATh XOTh 3/IaHUE, XOTh
camouiet. A Bot cuctema ProFET & Stark ES opuentupoBanna Ha pacuer 371aHus,
C €€ MOMOIIbI0 MOKHO ObICTpee U 0osiee «ITPOPUIBLHO» pacCUUTaTh 37aHue. A BOT

pu pacuete camosiera 3tu CAIIP nydmie He nenoap30BaTh.

3ameTtuM, 4Tto BOKpyr oOonouku nporpamm CAIIP oOmiero HaszHaueHUs
CO3JAIOTCA  JIECATKM  PA3JIMYHBIX  pPACIIUPEHU  BO3MOXHOCTEH. MHorue
KOMIIBIOTEPHBIE (PUPMBI pa3pabaThIBalOT MOACHCTEMBI K IMporpaMMamM OOIIeTo
HA3HAYCHHUS, TPEIOCTABJISIONINE TOJIB30BATENI0 OOJBIINNA KPYr BO3MOKHOCTEH

JJIs1 UCITOJIB30BaHU O6Hl€1>i CHCTCMEI B KOHKpCTHOﬁ OoTpaciii IIPOMBIIIIJICHHOCTH.

Bwmecre ¢ TeM, Ha pbIHKE ITPOTPAMMHBIX IPOIYKTOB CYLIECTBYET MHOXKECTBO

Pa3INYIHbIX ncC CXOJHOI'O Ha3HA4YCHU:. TaK, JJI1 aBTOMAaTHU3allnun 6YXFaJITepCKOFO
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ydyeta ceroAHsi mnpesiaratorcs cuctembl «1Cy», «Unubo-Oyxrantep», «llapycy,
«Muorek HT», «Gendalf», «OBuontr wunbopm», «Kamun», «Ilmoc-MUKpoy,
«CbuC++» u mHorue apyrue. Ycmnex TOW WM MHOM CHCTEMBI Ha PBIHKE 3aBUCHUT
IIOPOM HE TOJIBKO OT KayecTBa NPOTrPaMMHOIO MPOAYKTa, HO U OT I'PaMOTHO
OpraHM30BaHHOM MAapPKETUHIOBOM W  PEKJIAMHOM MOJIUTHUKUA  (QUPMBI, OT
OpraHu3ald Pa3BETBJICHHOW CETH JUJIEPOB U TEXHHUYECKOIO COIMPOBOXKICHUS.
AHaIOTUYHOE MHOT000pa3ue MPOrPaMMHBIX MTPOYKTOB HAOII01aeTCA U B JPYTUX

C(i)ean ACATCIIBHOCTH YCJIOBCKA.

2.3 CmaHdapmus3sayus NC

EctecTtBeHHO, yTO MHOroodOpasue cxonubix MC mopoxgaer TpeOoBaHUsS
YHU(UKAIMK U CTaHAAPTU3ALMU MHOTUX MapaMeTpoB, HAUMHAas OT MHTepdeiica
OOIIEHHsI CUCTEMBI C TMOJb30BaTEIeM M 3aKaH4YMBass MPOTOKOJIaMH OOMeHa
naHHbIMU. Pa3paboTka, OOHOBJEHME W MOAJAEPK KA PA3NUYHBIX CTAHIAPTOB B
WH(OPMALIMOHHBIX TEXHOJIOTUSAX — €IIle OJIHA KpyITHasi OTPacyib HHPOPMAIIMOHHBIX
texHoioruil. Ilpobnemamu  cranpaptuzamuun  MC  3aHMMarOTCs  MHOTHE
MCCIIEIOBATENIbCKUE OpraHu3alvy, B T.4. U CICHHAIbHBIE OTACNIBI B KPYIHBIX

KOMITBIOTEPHBIX (pUpMax.

PaccmoTtpum, s mpumepa, pas3Butue  craHgaptoB  ACY s

IMPONU3BOJACTBCHHBIX HpG,[[HpHSITHfI.

[TepBblit cTanmapt ynpasieHus OusHecom - MPS (master planning
scheduling)- oOecrneunBaBIIMiE O0BEMHO - KaJCHIAPHOC IUIAHHPOBAHHE IyTEM
dbopmupoBaHusi o0beMa MPOJAX U €ro pasoMBKU MO KaJICHIApHBIM IEepUoiaM C
MOCJICIYIOIIUM ONpe/IC/ICHHEM IUIaHa IMOTOJHEHHUS 3alacoB TOTOBOW MPOIYKIHH
3a CYeT MPOM3BOJICTBA WJIM 3aKyNKH U (JOPMHUPOBAHHEM OTYETA O IJIAHUPYEMOM

ABHOKCHHH JCHCKHBIX CPCACTB IIOABHIICA B 60-x rogax.

OI[HaKO 9TOro Cra"naapra OBIJI0 BIIOJIHE JOCTAaTOYHO TOJIBKO AJIA MCJIKOI'O 1

OpPOCTOTO  MPOM3BOJACTBA C  HEOONBIIOW  HOMEHKJIATYpPOHM  U3JeNuid U
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KOMIUICKTYIOIUX W HCHANPSHKEHHBIM, CTATHYHBIM — rpaduKoOM  MPOJIaK.
OOHapyXHJIOCh MHOXECTBO IPOU3BOJACTB C CYIIECTBEHHO JUHAMHYHBIM,
CTATUCTHYCCKUM IIOBEJACHHEM ITOTOKOB IPOJaXX M 3aKyIOK, C TIPOMaIHOM
HOMCHKJIATYPO# 3aKyNMaeMbIX KOMILICKTYIOUIMX, HMCIOIIUX Pa3JInYHbIC 3a1CPIKKU
BBIMTOJIHEHUST 3aKa30B Ha IMOCTaBKU. J[I HHX MPHUILIOCH pa3pabaThiBaTh, BO-
NEPBBIX, METOJAbI CTATHCTUYECKOro yrpapieHus 3amacamu (SIC - statistical
inventory  control),  Bo-BTOpPBIX, = METOABl  IUIAHUPOBAHHUS  IOCTABOK
KOMILIEKTYOIUX, moayuuBiimux Hazsanue MRP (material requirement planning).
[Tpu 3TOM 1O CyTH BIEPBBIE B IOJHOM 00BEME MOTPEOOBAIMCH KOMITBIOTEPHBIC
pecypcehl, T.K. BPYYHYIO pacueThl M0 COOTBETCTBYOIIUM aJrOPUTMaM pPeaii30BaTh

OBLIIO MPOCTO HEPEAITBHO.

CootBercrBytommii  ctangapt MRP  mosBwiics B 70-x  romax. OH
oOecrieunBall MUHUMM3AITUIO H37CPKEK, CBA3AHHBIX CO CKJIAJACKAMH 3aIrlacaMd,
ompenensisi 00beMbl M CPOKHU 3aKa3a Ha MOCTAaBKM KOMIUICKTYIOIUX Ha OCHOBaHUH
JIAHHBIX MPOTHO3a MPOJAXK, CrenuPUKAIMU U3AETUsl, TEXHOJOTUUECKON KapThl U

COCTOAHHA 3aI1aCOB.

OnHako ero Ccepbe3HbIM HEIOCTaTKOM OBLIO OTCYTCTBHE Yy4yeTa W
IUTAHUPOBAHMSI ~ MPOM3BOJICTBEHHBIX  pecypcoB  (MmomrHocTed) (yueT u
IUTAHUPOBAHKE 3arpy3Ku 000pYAOBaHUS W MEPCOHANA, yU4eT CTOUMOCTH pabovero
W MAIIMHHOTO BPEMEHHM M Ha WX OCHOBAaHWUU pacyeT IUIAHUPYEMBIX M YyYeT
dakTryeckux 3arpaT W T.0.). Korma 3To OCO3HamM, JOCTaTOYHO OBICTPO ObLIa
pa3paboTaHa METOAOJOTHS TJIAHUPOBAHMS MTPOU3BOJICTBEHHBIX MoIHocTel -CRP
(capacity requirement planning). Aroput™ IJIAaHUPOBAaHUS 3]I€Ch IMOXOXK Ha
anroput™ MRP, HO cyIiecTBeHHO CIIO’)KHEE BCJICACTBHE 3HAYUTEIBHO OOJBIIETO
KOJMYECTBA  YUYUTHIBAEMBIX  MapamMeTpoB, W  TpeOyeT  3HAYUTEIHHBIX
BBIYUCIIUTENBHBIX  pecypcoB. [loaToMy B IelsiX YCKOpPEHHS  pacueToB

JOIIOJIHUTCIBHO ObL1a pa3pa60TaHa MCTOAOJIOTHA YCPHOBOI'O IINIAHUPOBAHHA
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npou3BoicTBeHHbIX MolnHocTel (RCCP), koTopas y4uThIBa€T TOJBKO KJIFOUEBEIC
pecypchl, MO3TOMY pabOTaeT 3HAUUTENBHO ObICTpEE, YeM IOJHas Mpoleaypa
pacuera U UCIOJb3yeTCcsl JJsi OTPadOTKM TMPOM3BOJICTBEHHOrO rpaduka.
CoBokymnHocTh MeTononoruiit MPS-SIC- MRP-RCCP-CRP nonyunna Ha3BaHue

MRP Il (manufacturing resource planning).

Crananpt MRP 1II co Bpemenem mpeBpaTuics B CTaHAAPT IJIAHUPOBAHUS
pecypcoB mpeanpusitusi (Enterprise Resource Planning - ERP), na3biBacMblii
WHOTJIa IUIAHUPOBAHUEM pecypcoB B MacmTabe mpemnpusitus (Enterprise-wide
Resource Planning). B ocuHoBe ERP nexuT npuHIMI CO3[aHUS €IMHOTO
XpaHWIMIA JaHHBIX (repository), comepaiiero BCIO JEJIOBYIO HH(OpPMAIIHUIO,
HAKOIUICHHYIO OpTaHHu3alueil B Mpolecce BEJACHUS JICIOBBIX ONepalui, BKIFOYas
(brHAHCOBYIO MH(OPMALIUIO, TaHHbBIC, CBA3aHHBIC C MPOU3BOJICTBOM, YIIPABICHUEM
HIEPCOHAJIOM, WJIA JIFOOBIC JPYrHe CBEACHBS. JTO YCTpPaHSET HEOOXOIUMOCTH B
nepenavye JAHHBIX OT CHUCTeMbl K cucteme. Kpome Toro, imrobas dYacTh
uHpoOpMaIMKi, KOTOPOW pacrojaraeT JaHHas OpraHu3alys, CTAHOBUTCS
OJJHOBPEMEHHO  JIOCTYIMHOW i1 BCeX  PabDOTHHUKOB,  OO0JIAJAIOIINX

COOTBCTCTBYIOIIMMH ITOJTHOMOYHUAMMU.

Konnenmus ERP crana odeHb M3BECTHOM B IPOM3BOJICTBEHHOM CEKTOPE,
MOCKOJIbKY B pe3yJibTaTe €€ MPUMEHEHHUs CorjlacoBaHHAasl paboTa BCEX MOJACUCTEM

NpeANnpUATUs 00eCIIeUnBaET:
- YMeHbleHUue 3anacos
- YAy4ueHue cpokos NOCMasKu

- COKpawernue e6pemeru u3dep9fcel< Ha np0u3eodcm60 u peaiusayuro

NPOOYKYUU NOBbILUEHUE KA4ecn8a nPooyKyuu

- YCKOpeHue peakyuu Ha Npeonpusimus Ha U3MeHeHUsl 60 8HeulHell cpede U

VCI0BUAX NPOU3BOOCMEBA
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- NOo6blUuieHUe YPOBHA I’IPQOOCWKZGJZ}ZQMOZO cepsuca KiueHmdam yeeiudeHue

00X00HOCMU busHeca.

['maBHble GYyHKIMU, OOHIME JJII COBPEMEHHBIX MPOTPAMMHBIX MPOIYKTOB

xiacca MRP II u ERP:
- Ilpoenosuposanue npooasic, 3anacos, 3aKynox
- Qunancogoe niaHuposanue
- ObvemHo - KaleHOapHoe NIAHUPOBAHUE NPOU3BOOCTNEA
- [Inanuposanue nompebHocmu 6 Mamepuaniax
- IInanuposanue nompebHocmu 8 NPOU3800CMEEHHBIX MOWHOCHISX
- VYnpasnenue yexom
- Vnpasnenue sanacamu (cmamucmuueckoe)
- Vnpasnenue 3axynkamu
- VYnpasnenue npooasicamu
- byxeanmepckuii u punancoswiii (ynpasnenueckuti) yuem
- VYnpasnenue cneyughuxayusmu uzoenuil u mexHoI02UYECKUX NPOYECCos

TunoBoe pacrnpejaeneHre NOAPYHKIUN HaA3BaHHBIX (HYHKIIMHA 110 OCHOBHBIM

MRP moncucremam Takoso:
- MPS
- onucaiue NiaHo8blX eOUHUY U YPOBHell NIAHUPOBAHUSL
- onucaue cneyupuxayull NI1AHUPOSAHUS
- ¢opmuposanue 0CHOBHO20 NPOU3BOOCMBEHHO20 naana epaguxa MRP

- ynpaejiernue uzoenusamu (onucaHue mamepuanos, KOMRNIAEKMYHwWuUx u

eOUHUY 20MOBOU NPOOYKYULL)
- ynpasienue 3anacamu

- ynpasneHue Kougueypayuei uzoeus (cocmas usoenusi)
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- BedeHue 6e00MOCIU MAMEPUATLOB

- pacuem nompeoHOCMU 8 Mamepuaiax

- ¢opmuposanue MRP 3axa306 na 3aKynKky

- ¢opmuposanue MRP 3axazo6 na nepemewerue CRP

- pabouue yeHmpwul (onucawue CmMpyKmypvl NpouU3B00CMEEHHbIX padO4ux

ueHmpoe c onpedeﬂeﬂueM MOWHOCWZM)

- MAWUHbL U MEXAHU3MDbI (onucaHue I’lpOMb’@O()CWlGeHHOZO 060py00661Huﬂ c

onpeoenenuem HOpMamueHou MOWHOCMUL)

- I’lpOLlS’@O()CI’I’lGeHHble onepayuu, 6blNnoJjIHAEMble 6 NPUBA3KE K pa60qujw

yeHmpam u 060py008aHuUI0

= MexXHoJiocuvecKue mapuipymaol, npedcmaeﬂﬂiou;ux Nnocie008amelbHOCMb
onepauuﬁ, BbINOJIHAEMBbIX 6 mMeUYeHue HeKomopozco 6pemMeHU Ha

KOHKPEMHOM 000pY008AHUU 8 ONPEeOeeHHOM paboyem yenmpe

- pacuem nompeoHocmell no MOWHOCMAM Ol ONpedeieHUsl KpUmu4eckou

3a2py3Ku U NPUHAMUSL PeUleHUs.

duHaHCOBOE IJIAHUPOBAHUE KaK YacTh OM3HEC - TUIAHUPOBAHUSA B CHCTEME
MRP II oOecrieunBaercs cChHenHaIbHBIM HHCTpyMEHTapueM (GOPMHUPOBAHUSA
(UHAHCOBOTO IJlaHA M COCTaBICHHS OIOMKETHBIX CMET, NMPOTHO3UPOBAHMS H
yOpaBlIeHUS] JBWKECHUEM JEHEXKHBIX CpPEICTB, Ha OCHOBAaHUM KOTOPBIX
OTIPEAETSAETCS BO3MOXKHOCTh PEANM3alMd TPOU3BOACTBEHHOTO TIaHA C TOYKH

3PpCHUSA HAJINYHBIX U IIPCATIOJIaracMbIX ACHCKHBIX CPCACTB.

ERP cucremsr (Enterprise Resources Planning), kak manpHeliiee pa3BuTHe
MHTETPUPOBAHHBIX MH(POPMAIIMOHHBIX CUCTEM YIIPABJICHUS MPEANPUITHEM KPOME
BBIIIIEYKAa3aHHOW (PYHKIIMOHAJIIBHOCTH, BKJIIOYAIOT YIMPABJICHUE pecypcaMu st

MMPOBCACHUSA TCXHOJIOTHYCCKOI'O O6CJ'Iy)KI/IBaHI/I$I U BBIIIOJIHCHUSA PCEMOHTOB M
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JIOJCKUMH pecypcaMu (KaJpbl M 3apIuiaTa), a TakKe, Kak MpPaBUJIO, YNpPaBIICHUE

pecypcamu (DRP) u rienoukamu nocraBok (SCM),

Cucrembl ympaBieHusi pecypcamu DRP  oGecneunBaioT ontumanbHOE
peuieHue (MJIaHUPOBaHUE, YYET U YINpaBIEHWE) TPAHCIOPTHBIX 3a4ad To
MEPEMELICHUI0 MAaTEPUAJIbHO-TEXHUYECKUX PECYPCOB M TOTOBOM NPOAYKLIHH C

pacnpe,ueneHHOﬁ CHUCTEMOU CKIIaIUpPOBAHUA.

Cuctembl ympaBieHuss u Ienoukamu noctaBok SCM  (Supply Chain
Management) noaaep>kuBarOT yrnpaBieHWe BHEITHEH JOTUCTUKOMN - T.€. CUCTEMOM

MAaTCPUAJIbHBIX IIOTOKOB B CCTH IMOCTABIIUKOB ChIPbA U KOMIUICKTYIOIINX.

Kpome »storo, B MRPII u ERP cucremax wacto mnpucyrctByer (B
OCOOCHHOCTH JUII JUCKPETHOTO TMPOW3BOJCTBA) CHEIUaIbHAS IOJCUCTEMA
yIpaBlIeHUS pealu3almei Joirocpounsix mpoektoB (Project Management),
peanosaramonias  NOJHOPYHKIMOHAIBHOE  IJIAHUPOBAHME  MaTepHaIbHBIX
pecypcoB, TPYIOBBIX pECypcoB, o0OOpyaoBaHUs, (OPMUPOBAHMS CETEBBIX
rpa¢uKoB paboT, YNPaBJICHUE XOJIOM BBIMOJHEHUS pealin3yeMbiX npoekToB. [Ipu
3TOM  OOECIEYMBAETCA  COIVIACOBAHHME MPOLECCOB  pa3padOTKU  W3JENuH,
MOATOTOBKM MPOMU3BOJICTBA U COOCTBEHHO MPOM3BOJCTBA. Kak mpaBmiio, B 3THX
ciydasx peanusyrorcs uHTepdeiicet ERP - cucremsr ¢ cucremamu
CAIIP/CAD/CAM. JInst TEXHOJIOTUYECKH CJIOKHBIX MPOU3BOJICTB 00ECTICUNBACTCS
untepdeiic ¢ cucremamu ACY TII, npuueM NpOU3BOAUTENMU ITUX CUCTEM CO
CBOCH CTOPOHBI 3a4acTyl0 BKJIOYAIOT B KOMIUIEKT IOCTaBKH HHTEpQehcHbIe
Momyiu aas u3BecTHBIX "Tsmkenasix» ERP- cucrem SAP\R3 u BAAN. B ERP-
CUCTEMaX IIMPOKO MPUMEHSIOTCS CPEeACTBa IITPUX - KOJUPOBAHUS, KOTOPHIE

HUCIIOJIB3YIOTCA JJIA aBTOMATU3all B3BCHIMBAHUA U YUCTA CKIIAJICKUX 3aI1aCOB.

CooTBeTCTByIOIIAs MHTETpUpOBaHHAs 0a3a MaHHBIX COCTOUT W3 JIBYX

4acTeil: MPOU3BOJICTBEHHON 1 (DMHAHCOBOM.
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[Ipou3BoACTBEHHAsT YacTh COJEPKHUT CBEACHUS O MaTepUalibHOM
MIPOM3BOJICTBE, BKJIIOYAsl CBEACHHS O MaTepHaliaX W MPOMyKIWHU (crernuduKamun
U3JICTTUH U UX CTPYKTYpPBI), O CTPYKTYpe W TEXHOJOTHH PabOThI CKJIAJOB IS
KOKJIOTO BHJIa 3amacoB, O MPOU3BOJACTBE (CHenudUKAIMU TEXHOJIOTUYECKHUX
MpOIECCOB, O0OpyAOBaHHMA W paboyux  IEHTPOB), HHPOpMAIUIO O
IUTIAHUPYEMBIX, TPOTHO3UPYEMBIX U (AKTHUECKUX COCTOSHUSX M COOBITHSAX,

HOPMATUBHbBIEC 3HAYCHUSI KOHTPOJIUPYEMBIX ITOKA3ATEIEH.

®dunancoBass 4acTh 0a3bl JAHHBIX OTPa)KaeT MPOU3BOJACTBEHHO -
HKOHOMHUYECKYIO CTPYKTYPY AEATEIbHOCTH NPEIIPUITUS U COIEPIKUT BCE JaHHBIE,
HEOOXOUMbIE I TaK Ha3bIBAEMOTO YIIPABJICHUYECKOTO YYeTa, 3a/laueil KOTOpOro
SBIIIETCS.  MPEAOCTABICHUE PYKOBOJCTBY NPEANPUATHS HEOOXOAMMOW U
JOCTaTOYHOW  HWHQOpPMAIMHM A7 TOPUHATHAA ~ YOPABICHYECKUX  PEHICHUN.
HNudopmanmonHas cuctemMa HacTpamBaeTcsi M paboTaeT TakuM O0pa3oM, YTO
o0ecrieurBaeT OTPaKEHHWE IOJHOTO KOMIUIEKCa (PUHAHCOBO-XO3SHCTBEHHBIX
omnepauuii MOpPeanpusATHsS M BCEX YYACTKOB Oyxraiarepckoro yuera. Bce
XO3SIICTBEHHBIC ONEpPAlMU, 3apEerUCTPUPOBAHHBIE B MH(POPMAIIMOHHOW CHUCTEME,
dbopmMupyrOT (DUHAHCOBBIE OTEPAIMH, KOTOpHIE TIepeaaroTcsl B (PMHAHCOBYIO YacTh
0a3bl TaHHBIX IS UCTIOJIH30BAaHUS B (PMHAHCOBBIX MOIYJSX cHCTeMBI. [Ipu 3Tom
NOTOK (PMHAHCOBOM MH(pOPMAIUHN CTPYKTYPUPYETCS B COOTBETCTBHM C BBEJICHHOU
CTPYKTYpOl ~ yueTHbBIX peructpoB (cueroB). CTpyKTypuszauuss BKJIIOYAET

OIIpCACIICHHUC:

- cocmasa u CcmMpykmypbl 00beKmos U HANpasieHull yuemd, 6KIoUds
YeHmpovl NpuodLLIU U 3ampam, KOMNAHUU, noopaszoeieHus, pabdouue
ueHmpuol u np.,

- cocmasa u CmMpyKmypbl Y4emHblX Pecucmpos - 0emajivhvie U C80OHble,
sKIIOYAIOWUe NIAH CHYEMO8 OMe4eCmeeHH020 OyxXyuema u Ccucmemy

AHAIUMUYECKUX CHEemO8 N0 00bEeKMam U Hanpasjaernuim ydema,



63

- cmpykmypul 0ANAHCO8 NO Cyemam, 6KIYarwel Kamezopuu yyema

gaxm, npocHo3, niaw, 06s3amenbcmeo, broHcen,
- Npasuia pasHOCKU U KOHCOIUOAYUU NO CHEMAM,
- cocmasa u cmpyKmypvl KOHMPOJIbHLIX U Yele8blX NoKazamelell,
- cocmasa u cmpyKkmypuvl Nep8UUHbIX U BMOPUUHBIX OOKYMEHMO8

Crpykrypa u coaepkanne (pUHaHCOBOW YacTH 0a3bl JAHHBIX MTPOEKTUPYETCS

JUTst 0O0ecriedeHus! CIeMYIONTUX 3a1a4, Peain3yeMbiX (PMHAHCOBBIMHU MOTYJISIMU:
- @unancosasn oyxeanmepus - paciemsl ¢ 0eOUMoOpamu u Kpeoumopamu,
- npouyue pacuemuvl U paciemvl N0 HALO2AM

- I”lpOLlS’@O()CI’I’lGeHHa}Z 6yx2aflmepwz - yuem mamepudilbHvlX 3anacoe, yueni

7’lp01/l38006'7’l’l8€HHblx sampam

- yuem OCHOBHbIX cpeacme - 8ce onepayuu no ywvemy u OBUINCEHUIO

OCHOBHbIX cpedcm@

- ynpaenewueckas — Oyxeaimepusi -  (UHaHCO8as — uHmezpayus U

omyemHocnis.

Hactpoiiku Ha KOHKpETHOE MPUMEHEHUE OOBIYHO BKIIIOUAIOT ONpE/EIICHUE
CTPYKTYpPBI IPEANPUITHS, COOTBETCTBYIOILIETO IJIaHA CYETOB, CTPYKTYPHI CKJIAJI0B,
ONHMCAHUM XPAHUMBIX 3aacoB, XO3SMCTBEHHBIX ONEpPalUid M COOTBETCTBYIOLIUX
IIPOBOJAOK, CTPATETHMH CTATUCTUYECKOTO YNPABJIEHUS 3allacaMH, LIEHTPOB 3aTpar,
OMHKCAaHUsl TEXHOJOTMYECKOTO OOOpYyHOBaHUS, CHEHU(PHUKAIUN U3ACIUd U
TEXHOJIOTMM  IIPOM3BOACTBA,  HACTPOWKM  QJITOPUTMOB  IUIAHUPOBAHMI,
IIPOTHO3UPOBAHUSA M YIPABICHHS BCEX YPOBHEU. OTOT MpoLecC TOCTATOYHO
CIIO)KHBI B CBSI3M C CHJIBHOM B3aMMOCBSI3aHHOCTBIO (DYHKIMII HACTpamBacMBIX
OJIOKOB M [UJIsl COKpAIllEHUS CpPOKOB U CTOMMOCTH HACTPOMKH OOBIYHO
MOJAJIEP)KUBAETCS CNEHMAIBHBIMU MPOTPAMMHO - METOAMYECKUMHU CpEACTBAMU

MOJJICPKKU BHEAPECHUS.
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Hcropuuecku CIOXKUIOCH TakK, YTO B HAIlleW CTpaHe OJHOM W3 Hambojee
JMHAMUYHO pa3BuBaBIiuxcs orpacieit UT O0bimu nHopmamoHHbie TEXHOIOTHH B
ctpoutenbcTBe. Creqyer OTMETUTh, YTO OJHUM U3 Hauboiee MNPUOPUTETHBIX
HaIpaBJIEHUN 37€Ch SBISUIMCH pa3paboTKa METOJI0OB M aJIFOPUTMOB CIIOKHBIX
WHXEHEPHBIX PACUYETOB [JIsi KOMIUIEKCHOM CHUCTEMBbl «3/1aHue — (yHIaMEHT-
ocHOBaHUe». MIMeHHO B 3Toil o0jacTh HaMOOJBIIME YCIEXH OTEUECTBEHHBIX
YYEHBIX B Pa3BUTUH TEOPUU M METOJIOB pacyeTa COOPYKEHHI MPUMEHUTEIBHO K

I/IH(bOpMa]_IHOHHBIM TCXHOJIOTHUAM B CTPOUTCIILCTBC.

2.4 Bonpochbl rno pasaderny:

o Kaxue cmaouu npoexmuposanusi UC?

o Knaccugurxayusa UC.

o [Ipunyuner cmanoapmuzayuu UC.

e  Ymo exnouaem 6 cebsi npeonpoekmmoe oociedosarue?

o Kaxue OanHnble SKIIOUAIOMCS 6 UEXHUKO-IKOHOMUYCCKOE 000CHOBAHUE

uc:
®  Ymo exnoueno 6 mexuuueckoe 3aoanue na UC?

o Kakosa 63aumoces3b 3aKazuuxa u pa3pa60mqui<a Ha cmaouu

mexHuyecko2o npoexmuposarusi UC?
o Hasnauenue cucmem CAIIP? Kaxue cucmemvr MAIIP Bam uzeecmmuwi?
o Ymo makoe cnpago4Ho — nOUCKo8ble cucmemobl?
o Ymo maxoe cucmemwvt I’ UC, ux naznauenue?
®  Ymo nonumaemcs noo cucmemamu ACY, ux knaccuguxayus?

o Ymo Bam uzeecmno o cmanoapmuzayuu UC?
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3 WHdpopmMaLUOHHbIe CUCTEMbI B CTPOUTESILCTBE

3.1 Cucmembi CATIP

[To ceoemy HazHaueHuto CAIIP B ctpouTenbCcTBE MOAPA3AEISIETCS HA !

apXUTEKTYPHO — IUIAHUPOBOYHbIE U Au3aiiHepckue NC,

- CHCTEMBl pacueTra COOpPYKEHUW Ha MNPOYHOCTh, IKECTKOCTh U

YCTOWYHUBOCTb,
- CHCTEMBI TOArOTOBKU KOHCTPYKTOPCKOM TOKYMEHTAIIUH,
- CHCTEMBI TPOEKTUPOBAHUSI BHYTPEHHUX CETEM,
- CHCTEMBI TOATOTOBKHU MTPOEKTHO-CMETHOM JOKYMEHTALINH,
- CUCTEMBI NOATOTOBKHU JOKYMEHTALIMU Ha TEHAED,

- UC rexHooruu u OpraHu3anum Ipou3BOACTBA.

3.1.1 CATIIP apxuTeKkTypHOro HasHayeHus

ApxutekTypHO-TuTanupoBouHoe Hampasienue CAIIP mocrarouno ciabo
obio pazButo B CCCP. DT0 OOBSCHANOCH MPAKTUYECKUM OTCYTCTBHEM
KauyeCTBEHHOW MaTepuanbHOM 0a3pl — rpadomnocTpouteneil. rpapuvecKux
mucruieeB. K MOMeHTy mnosiBaeHHsI OoJjiee-MEHee KaueCTBEHHBIX M JOCTYIHBIX
rpaUyecKuX amnmapaTHbIX CPEICTB Hadajdl OypHO pa3BUBATHCS IEPCOHATBHBIC
koMmmbioTepsl. [losTomMy B Hactosiiee Bpems B Poccum ucnonb3yrorcs
JIOKaJIM30BaHHBIC BEPCUH 3alajHbIX Mpou3BoauTencH, Takue kak: ABIS (ABIS
KROM, Asgctpus), speedikon-A (IEZ, I'epmanus), ArchiCAD. Kpome Toro,
HamOoee AaKTHUBHO MHCIIONB3YETCs, MOXKaldyl, CUcCTeMa OOIIero Ha3HA4YeHUs
AutoCAD, nonosHeHHas pa3IMYHBIMA TPUKIAAHBIMU WHCTPYMEHTAMH IS
apxutekTopa. OJHAKO HCHOJb30BAHKME CIEUUATU3UPOBAHHBIX CUCTEM BCE-TaKU
NpeINoYTUTENbHEE, T.K. OHH 0a3upyloTCs Ha TMOHSATHH KOMNbIOMEPHAS MOOelb
30anuss  (KM3). 3mech mMoap30BaTelb «COCTABISIETY MOJEIb 3/IaHUS Ha

KOMIIBIOTEPC KaK OBl M3 DJICMCHTOB CTPOUTCIIbBHOI'O KOHCTPYKTOpAa — CTCH, OKOH,



66

JIBEpeH, JIECTHUIl, KpbIIIU. HemnocpeACTBEHHO dYepTeXHas JIOKYMEHTAIlUs
aBTOMATHYECKH COCTAaBJIACTCS MPOrpaMMOM B 3aIaHHOM ToJib3oBaresie Gopmare.
N3 onHOM M TOW K€ KOMIIBIOTEPHOW MOJEIM MOKHO aBTOMATHYECKU MOCTPOUTH
Pa3IMYHYI0 YEPTEXKHYIO JOKYMEHTAIMIO: - TUIaHbl IOMEIIEHUM, KJIaJI0YHBIE TIJIaHbI
CTE€H, aKCOHOMETPUUECKHE U TEPCIEKTUBHBIC MPOCKIMHU U pa3pe3bl. Kpome Toro,
MporpaMMbl MOTYT aBTOMATHYECKH COCTaBUTh CHENU(DUKAIINIO TOMEIIECHUH,
MOJICUUTATh TPeOyeMbIil 00bEM MaTEepHAIOB U CTPOUTENBHBIX padoT. /s mpumepa
MPUBEJCHA WJUTIOCTPAIUS TEPCIEKTUBHBIX IMPOEKIIMA MHOTO3TAXXHOTO KHUJIOTO

3/1aHusl, aBTOMAaTUYECKU MOCTpoeHHas: nporpammoi speedikon-A mo BBeIEHHBIM

IUTAaHaM DTaXKEH. A\

'o
«,

8 |

T A 1A LA LA LA A A \4

E I 7 T T LT T P X7

v
/

i

\iy/
J

i

=

[ { e | —  — ~—y ~—Y ~— Y W 22 2 2

|

e o A T T L]

=

B B8
et i
=
]

Y =




67

N3 poccuiickux pa3pabOTOK HaWOOJBIIUNA HHTEPEC IPEICTaBIISICT
nporpamma ArCon ¢upmer EuroSoft (Mocksa). Ciieayer otMeTuth, uto B ArCon
pa3paboTaHa KayecTBEHHas cucteMa (POTOPEATMCTUYHON  BU3YyalU3alUU
TPEXMEPHBIX HU300pakeHUN («iyueBas TpaccupoBkay). CeromHs »Ta cucreMa
BU3yanu3auu uHTerpupoBaHa u B Hemenkyto CAIIP speedikon-A. Ha
CJIeyIolee WILTIOCTPAIlMU TPUBEACH aBTOMAaTUYECKU MOCTPOEHHBIM paspe3 2-X
ATAXXHOTO 37aHUs U (HOTOPEATUCTUYHOE H300paKEHHE MEPCIEKTUBBI 3TOTO KE
oOnekTa. l[BeTa Ha pa3pe3e onpenesstoT TOMIMIMHBI U TUTIBI JJUHUH, KOTOPHIMU OHH

OyIyT BBIBOJUTKLCS HA YEPTEKE.

PAIFES A—A
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3.1.2 CATIIP pacyeToB Ha NPOYHOCTb

31aHus U COOPY’KEHUS SIBIISIFOTCSI HEOThEMJIEMOW YacThbiO COBPEMEHHOM
neictBuTenbHOCTU. CeroiHsl, Kak M THICSYM JIET Ha3a/l, HEBO3MOXHO MPEACTaBUTh
cebe XM3Hb U JACITEIbHOCTb YEJIOBEKa B OTPHIBE OT BO3BOJMMBIX MM 3/IaHUH.
BnusiHue MCKYyCCTBEHHBIX COOPYKEHUH Ha OKPYKAIOILIYI Cpeay MHOTrooOpa3Ho.
CoBpeMEHHbBIE 3[aHUSI U COOPYXKEHHS — CIOXHBbIE OOBEKTHI, HAYWHEHHBIC
OOJBIIMM KOJMYECTBOM MEXAaHU3MOB U CHCTEM OOECIEeUEHUSs KU3HEAEATEIbHOCTH
U (QYHKIMOHAJILHOTO HA3HAUYEHMs, OKa3bIBAIOIIMX OIPEAEJICHHOE BIMSHUE Ha
OKpY>KaroIyo cpexy. x MOXKHO paccMaTpuBaTh C pa3HbBIX IJIAHOB: apXUTEKTYPHO
— XYIO>KECTBEHHOTO, (PYHKIIMOHAIBHOTO, JKoJornyeckoro. OpHako BO BceX

CIy4asiXx KpPacHOM JIMHUEW MPOXOAUT BOIMPOC SKCILTyaTalMOHHOW HAJIEKHOCTH, K
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KOTOPOMY TPAJUIMOHHO OTHOCSTCS TpeOoBaHUs OO€CHeUYeHUs: IPOUYHOCTH,

KCCTKOCTH U YCTOﬁqHBOCTH 00BeKTA.

OnbIT MaccoBOrO CTPOUTENIbCTBA C Hayana 60-X ToJI0B IPOILLIOTO BEKa
MOKa3aJl, YTO OKCIUIyaTallMOHHYIO HAJEKHOCTh 3JaHUM U  COOPYKEHUM
HEBO3MOXHO paccMaTpUBaThb B OTPBIBE OT OKPYKEHUS: TPYHTOBOTO MAaCCHBA,
MOCTPOEHHBIX paHee 0ObEKTOB, TPAHCTIOPTHBIX U XO3SIMCTBEHHBIX KOMMYHHKAITUH.
BenoMcTBeHHast pa3o0IEHHOCTh SMIIMPUYECKUX HCCIEIOBAHUM HE MO3BOJSET
CEroJIHsI HE TOJBKO OTBETUTH Ha MHO>KECTBO BOIIPOCOB B UX B3aUMHOM CBSI3H, HO U
MIPOBECTH KaUYE€CTBEHHOE TUIAHUPOBAHUE PA3JIMUHBIX TEKyIIHX pabot. Kpome Toro,
AKCIIEPUMEHTAJIbHBIC HCCIICIOBAHUS PA3JIMYHBIX CJIOKHBIX CUCTEM (Hampumep,
TPAHCHOPTHBIN MOTOK — TPYHT — (PyHIAMEHT — 3JaHKE) TO3BOJISIIOT MOCTPOUTH
UHTETpalIbHyI0 HHGOPMAIMIO, U3 KOTOPOW CIIOKHO BBIJCIUTh MPUYUHBI U
ciencTBus pa3nuaHbIX d(dexToB. Hanbonee moiHyo KapTUHY TOBEACHUS 3TaHUS
NpU  PaA3IMYHBIX BO3JCUCTBUSAX MOXHO IIOCTPOUTH Ha OCHOBE arapara

MAaTCMaTUICCKOIro MOJCIMPOBAHMA.

MexaHuko — MaTemMaTH4ecKass MOJEJb, aleKBaTHO OTpa)karollasi OCHOBHbIE
OCOOEHHOCTH COOPY)KEHHSI B €ro B3aMMOCBSI3M C TPYHTOM OCHOBAHHSI U PAIOM
HaXOJAIIMMUCA 3JIaHUSAMH, TIO3BOJSIET TMPU MalbIX 3aTparax TMOJY4YUThb
aJICKBaTHYI0 MH(OPMAIIHIO 110 IIUPOKOMY CIEKTPY mpodsieM. OJIHaKO MOCTPOEHUE
KAUEeCTBEHHOM MOJENIHU CETrOAHs MNPEJCTaBIsECT TPYIHOCTH KaK TEOPETUUYECKOTO
11aHa (HarmpuMep, NOCTPOCHHE KOPPEKTHBIX YPaBHEHUN COCTOSIHUSI OTIPEACIICHHON
Cpellbl WJIM KOHTaKTa pa3HbIX Cpea), TaK U peanu3aiuu (T.e., METOJ0B MOIyYSHUs

penieHusi chopMyIMPOBAHHOMN 3a71a4H).

Cerogus HamboJee pacHpOCTPAHEHHBIM MaTeMAaTUYECKUM alllapaTroMm Jis
YUCJICHHOI'O MOJEIHUPOBAHMS IIOBEICHUS 31aHUSA B KOMIUIEKCHOM IIOCTaHOBKE
«BEpXHEE CTPOCHMU — (PYHIAAMEHT - TPYHT» HPU PA3TUYHBIX BUAAX BO3JCHCTBUS

SBJISICTCS Memoo KoHeuHwblx 1emenmos (MKD).
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MKD no3Bossier paccMaTpuBaTh 00JacCTH CO CJOXKHOM TOMOJIOTHEN Mpu
pa3HOOOpa3HbIX TPAHUYHBIX YcIOBUAX. (OCHOBHAs uJEsS METOJa KOHEUHBIX
AJIEMEHTOB, KaK U BCEX CETOYHBIX (HampuUMep, METoAa KOHEYHBIX Pa3HOCTEH) U
OonbpIIMHCTBA NpIMbIX MeTo10B (Putia, byOHoBa - ["anepkuna u T.1.), COCTOUT B
nepexoje oT OecKOHEeUHOM cucteMbl TudPepeHInanbHbIX YPABHEHUM B YaCTHBIX
MPOU3BOAHBIX C TPAHUYHBIMH YCJIOBHSIMHU K KOHEYHOW CHUCTEME alreOpanmdecKux
YpPaBHEHHII OTHOCUTEIBHO KOHEYHOI'O YKCJIa HEW3BECTHBIX, TaK WJIM HHA4e
OTHECEHHBIX K IMPOCTPAHCTBEHHOW CETKE MO0 K cUcTeMe Oa3UCHBIX (YHKIIUU.
MOXHO CKa3aTh, YTO METOJ KOHEYHBIX 3JEMEHTOB B OIPEAECICHHOM CMBICIIE
ABJISIETC CHUHTE30M CETOYHBIX M MPSIMBIX METOJIOB, T.K. MPU HCMIOJb30BAHUH
crocoba ¢dopmupoBaHus KOIPHUIIMEHTOB CHCTEMBl ypPaBHEHHH, aJIeKBAaTHOTO
OpsIMBIM METO/IaM, METOJAMKAa MOCTPOEHHUs Oa3uCHbIX (YHKIMI OCHOBaHa Ha
CETOYHOM Nojxoe. biaromaps 3ToMy MeTo/1 COXpaHsSEeT OCHOBHBIE IPEUMYIIECTBA
IOPSMBIX METOJIOB (KaK TO: BO3MOXHOCTh INPUMEHEHUS KaK MCXOJHOW CHCTEMBbI
mubdepeHIManbHBIX YpPaBHEHUH, TaK M COOTBETCTBYIOLIUMX BapUAIlMOHHBIX
MPUHIIUIIOB, BO3MOXHOCTh HHTETPUPOBAHMS IO BCEH MPOCTPAHCTBEHHON 00J1aCTH)
¥, BMECTE C T€M, UCTIOJB3YET THOKHE BO3MOXKHOCTHA CETOYHBIX METOJOB JJIsl y4eTa
pealibHOM T€OMETPUN PACCUUTHIBAEMOI0 00bEKTa U €ro ()parMEeHTOB U I'PAaHUYHBIX
YCIOBHM. VY3JIbI CETKM MPUHAJIEKAT paccMaTpPUBAEMOl MPOCTPAHCTBEHHOM
obnactu u ee rpanuue. Ilocime 3aMeHbl MCXOAHOW MPOCTPAHCTBEHHOW 00JacTH
HEKOTOPOM CETKOM C KOHKPETHBIMU MapameTpamMy amnipoKCHUMaluud TOBOPSAT O
OoucKpemu3ayuu pacueTHoM o0JacTu.

B OonbliMHCTBE cioyyaeB MpU MOCTPOCHUM CHUCTEMBl pa3pellaroiiux
YPaBHEHUN UCHOJIb3YIOTCS NPUOJIMKEHHBIE 3aBUCHMOCTH IS aIlPOKCUMAlLIUU
OCHOBHBIX (YHKUMHA MEXIy COCEJHUMHU y3JaMu ceTku. Yem rymie
IIPOCTPAHCTBEHHAs CETKA, YEM MEHBILIE PACCTOSHUE MEXAY €€ Y3JIAMH, TEM BBIILIE
TOYHOCTh aNmpoKCUMalMK (QYHKUUNA, TeM TOYHEe MPHUOIMKEHHOE pEIICHHUE.

OpnHako yeM OOJbINE y37I0B CETKH, TEM BBIIIE MOPSIIOK CUCTEMBI alTreOpandecKux
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YpaBHEHUH, TEM BbILIE TPYAOEMKOCTh U BpeMs pacuera U TeM OoJbliie Tpedyercs
pECYpCOB MaMsATH KOMIBIOTEPA [JIsl XpaHEHUS MAacCUBOB AaHHbIX. [losToMy mpu
UCIIOJIb30BAaHUU METOJIa KOHEYHBIX D3JIEMEHTOB HEOOXOJMM KOMIIPOMHCC MpHU
Ha3HAYEHUM IUCKPETHU3AlMM MPOCTPAHCTBEHHON obOnactu. CeTka JOJKHA OBITh
JIOCTaTOYHO TYCTOW JJisi TOJYYEHHS MNPHUEMIIEMOTO IO TOYHOCTU PEUIEHUs, U
BMECTE C TEM €€ Pa3MEPHOCTh HE JIOJKHA NPEBBICUTH HEKOTOPOI'O MPEAEIIBHOIO
3HAYEHHUs, I0CIE KOTOPOrO HCHOJIB30BAHUE 3TOM JUCKPETHU3aLUUU CTAHOBUTCS
HEBO3MOKHBIM H3-32 BBICOKOM pa3MepHOCTH cucTteMbl. CryiieHre OObIYHO
IPOBOAMUTCA HE Ui BCEH CETKH B IIEJIOM, a B OTJCNbHBIX (hparMeHTax, B KOTOPBIX
MOBEJICHUE PEIICHUs CYIECTBEHHO 3aBUCUT OT CTENEHU JucKpeTu3anuu. OObIYHO
3TO 00JAaCTH, B OKPECTHOCTU KOTOPBIX MPHIIOKEHA HArpy3Ka, UMEIOTCS TPAHMIIbI
30H C pa3IMYHBIMH (PU3UKO-MEXaHUYECKUMHU XapaKTepUCTUKaMH (Hampumep,
rpanuiia OETOH - TPYHT), UMEIOTCS Pa3JIMYHBIE TE€OMETPUYECKHE OCOOCHHOCTU
(YTJ1B1, IOJIOCTH, OTBEPCTHS U T.I1.).

MeTroa KOHEYHBIX 3JIEMEHTOB OCHOBHOE PAa3BUTHE MOJIYYHJI C CEPEAUHBI
HBbIHEIIHEr0 Beka. [lepBoHavasbHO /ABa pa3UYHBIX MOAXOAA - WHKEHEPHBIA U
MaTeMaTHUeCKUW - TIO3/HEE CIWINCh B OAWH OOILIUi, YTO HMMEIO OTPOMHOE
3HA4YeHHE IS €T0 JAIbHEHUIIETo OBICTPOro Pa3BUTHS U IIMPOKOTO MIPUMEHEHHSL.

B Hacrosimiee Bpems mpH pEHIEHUM 337ad CTAaTUKU HCHOJB3YIOTCS TpU
OCHOBHBIX IToaxona MKDO:

e [JIpamoii - UCTIONB3YyETCS MPU PELUICHUH OTHOCUTEIBHO MPOCTHIX 3a/]ad,

MMEET YETKUW WILTIOCTPATUBHBIN XapakTep,

e Bapuayuonnwtit nooxoo (unu meton Putna B popme MKD) - ocHoBan
Ha MPUHIMUIE CTAMOHAPHOCTU HEKOTOPOro ¢yHkiuoHanta. OOBIYHO
ucnosb3ytorcs Qynkiuonansl Jlarpanxa, Kactunesino, XemiuHrepa -
Peiichepa, Xy - Bacumdy. Ilpu pemeHun WHXEHEPHBIX 3a1a4

CTPOMUTENbHON MEXaHUKHU HanboJiee YacTO MCMOIb3yeTCs BapHAllUOHHBIN
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npuHuun Jlarpanxka ¢ TEpEeMEIICHUSIMUA Y3JIOB CETKU B KaueCcTBE
OCHOBHBIX HEM3BECTHBIX.

o Ilooxoo pe3udyyma (wnu meton byonoBa-I'asepkuna B dopme MKDO)
MPEJCTaBISICT cOOOM OOIMIA BUJI amIpoOKCHUMAIUMU, Oa3upyronIuics Ha
g depeHnnanTbHbIX YPaBHEHUSAX paccMaTpuBaeMoi 3a/layu.
[IpumensieTcss 0OBIYHO TPH PEIICHWH TaKWX 33]1ad, B KOTOPBIX TPYIHO
chopMyIUPOBAaTh  BAapUAIlMOHHBIA  TMPUHIMI WM TaKOBOTO  HE

CYILIECTBYET.

[Ipn pemieHun 3amady MEXaHUKH TPYHTOB, OCHOBAaHMUA M (YyHIAMEHTOB
METO/IOM KOHEYHBIX 3JIEMEHTOB paccMaTpHUBAaeTCsl 00JacTh KOHEYHBIX Pa3MEpOB.
Kak mpaBunmo, pacuetHas o0yacTb TpyHTa TPENCTaBIsCTCI B  BHIIE
napajieNenumneaa, pasMepbl KOTOPOTO B IulaHe Ooibliie, YeM (pparMeHT
byHIaMEHTHOW YacTu 3/1aHMs, a MO TIIyOMHE 3aXBaThIBAIOT 1e(POPMUPYEMBIN CITOM
rpyHTa. OTO HEOOXOAMMO IS CHUXXEHHUS TIOTPEIIHOCTU B OKPECTHOCTHU
KOHCTPYKIIMHU 3JIaHUsI, KOTOpasi SBIIAETCS CIIECTBUEM KpaeBbiX dddexToB. ['panu
napauienenunena (KpoMe ypOBHS JHEBHOM NOBEPXHOCTH) 3aKpEIUISIOTCS OT
nepemeniennii. Hanbonee rycras cetka 3JIeMEHTOB COCTaBISIETCS Il 00JIacTU B
OKpPECTHOCTH (PYHIaMEHTHON KOHCTPYKIMU. Ha ompeneneHHOM pacCTOSSHUM OT
HEEe pa3Mepbl KOHEYHBIX D3JIEMEHTOB MOKHO YBEJIHMYUTHh JUISl CHMOXKCHUS
TPYIOEMKOCTU. BBIOOp pa3smMepoB pacdyeTHOW 00JIACTH U JIEMEHTOB IMPOBOJUTCS
MyTEM BBITIOJIHEHUS IOBEPOYHBIX pacueToB. BHauasie mpoBOIUTCS CEpUsl pacueToOB
M0 YBEIWYCHHUIO pa3MEpoB O0NacTh [0 CTAaOMIU3alMK pEIICHUs, 3aTeM Jis
00JlacTU ¢ Ha3HAYCHHBIMU pa3MepaMu MPOBOJUTCS CTYLIEHHUE CETKHM KOHEYHBIX
anemMeHToB. (OObEeM TMOBEPOUYHBIX pacueToB (T.e. OBICTPOTA HAXOXKIACHUS
MPUEMJIEMO KOHEYHO-3JIEMEHTHOM MOJIEIM) 3aBUCUT OT OMNbITAa U UHTYUIUU

pacdCTYHKaA.
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VYuuteiBasi, 4YTO CETKAa KOHECYHBIX DJJICMEHTOB CBS3aHAa HE TOJIBKO C
OCHOBaHHEM M (PyHIaMEHTaMM, HO M C BEPXHUM CTPOCHHEM, MOXKHO CKa3aTh, YTO
pa3MEepHOCTh 3a7adyd 3Jech OyAeT BechMa BBICOKOW. Pa3smepHoCTh 3amaun
CYIIECTBEHHO YBEJIWYMBACTCS M3-32 TOrO, YTO HEOOXOJMMO CTryIlaTh CETKY B
obmacTu TpemuH, YycuiaeHus U T.1. OJHAKO TMPOCTPAHCTBEHHas 3ajaya
00yCITaBIMBAET PE3KOE YBETUUCHHUE TTOPSJIKA CUCTEMBI Pa3pEIIAIOIINX YPABHEHUH.
CnencTtBueM yBEJIMYEHUS TIOPSAJIKA SIBISETCS HEBO3MOXKHOCTh IPOBEICHUSA
pacyeToB Ha MPUEMIIEMOM MO TYCTOTE€ CETKE KOHEYHBIX JJIEMEHTOB Ha
COBPEMEHHBIX KOMIIbIOTEpAaX. MHOrue aBTOpbl HCHOJB3YKOT JIOCTATOYHO
SMOIMOHAIBHBIN TEPMUH «HPOKAAMUE PAZMEPHOCHII).

Tpamummonnsie dopmber MKD mpenmonararor ¢opMupoBaHue TI00ATBHON
MATPUILBI JKECTKOCTH CUCTEMBI U €€ Mocieayrmee peuenue. [lopsamok cucrem
YPAaBHEHHUUM B PEAJbHBIX 3aJa4ax H3MEPSETCS COTHSIMH ThICAY W MUJUIMOHAMU
Heu3BEeCTHBIX. CHIDKEHUE TopsiiKa TJI00adbHOM MAaTpUIlbl C TMOMOIIBIO Tak
Ha3bIBAEMOI0 «CYIEPAIEMEHTHOT0» MOJIX0/1a 1AJIEKO HE BCETa MO3BOJISIET O00UTH
OTpAaHUYEHUS] HAa PpasMEpHOCTh 3ajgadd. Jleno B TOM, YTO TOAXOAY
«CYTIEPIJIEMEHTOBY» 10 OTHONIEHHWIO K TpaauuuoHHomy MKD mnpucymm nBa
HefocTtatka. [lepBbIil 3akitouaeTcs B YXYIIICHUU OOYCIOBICHHOCTH MAaTpPHIIBI
JKECTKOCTH aHCaMOJis CYNEpIJIEMEHTOB, UYTO MPUBOJIUT K CHUKEHUIO TOUYHOCTU
pemeHusi. BTopoil CBA3aH C pE3KMM YBEJIMYEHUEM IIUPUHBI JIEHTHI MaTPHUIIbI
KECTKOCTH aHcaMOJsi cynepaieMeHTOB. [Ipu 3ToM TepstoTcs npeuMyliecTBa
CHIDKCHHUS TOpAJKA CHUCTEMbl YPaBHEHUM, TAaK KakK 3a4acTyl0 ISl XPaHEHUS
MaTpHUIIBl MEHBIIIETO MOPSJIKA ¢ YBEIIMUCHHOW IITUPUHOM JICHTHI TpeOyeTcst OoJIbIiIe
PECYPCOB OINEPATUBHON M BHEIIHEW NMaMsATH KOMIBIOTEpPA, YEM JJIsI CTaHAAPTHOMU
MATPUIBI KECTKOCTH.

Pemienne peanbHbIX HECTAMOHAPHBIX 33Ja4 CTPOUTEIIBHOW MEXAHUKH B
MPOCTPAHCTBEHHOM TIOCTAHOBKE TMPAKTUYECKHM HEBO3MOXHO TPagulIMOHHBIMU

MCTOJaMHM. HpI/I PCIICHUN HCCTALIMOHAPHBIX 3a/la4d MCIIOJB3YHOTCA MCTObI
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«TIPOJOJDKEHUSI TIO MapaMeTpy BPEMEHHM», WHAYE€ — IIAroBBIE METOJbl PEIICHUS
HECTallMOHAPHBIX 3a7a4y. BpeMeHHOo#l cerMeHT pa3ouBaeTcsi Ha psn oTpe3koB. [1o
CHelUAJIbHBIM (pOpMysiaM, YHUKAJIbHBIM IS KaXXJIOTO0 METOJa, OCYIIECTBISIOT
nepexon ot napamerpoB HJIC B HauaJibHBIM MOMEHT K IEPBOM TOYKE BPEMEHHOTO
pazOuenus. 3areM MPOU3BOAAT AHAJIOTUYHBINA TMEpeXoJ] KO BTOPOM TOUKe,
WCIOJIb3ysl B KAaUE€CTBE HAYaJbHBIX 3HAUYECHUs B MEPBOU TOUKE M T.n. KommuecTtBo
1ar0B TI0 BPEMEHU MOKET OBITh JOCTATOYHO OOJBIIMM, U B Mpeaenax KaxKaoro
iara peaercs 3azada, o TPYJAOEMKOCTH M BHELIHEMY BHUAY COOTBETCTBYIOLLIAS
HEKOHM KBa3ucTaTHUecKoW 3aaauye. B pesynbraTte oOmias TpyJOE€MKOCTh Ipoliecca

PE3KO YBEIIMYUBAECTCS.

KauecTBeHHBIN CKaYOK BBIYMCIUTEIBHON TEXHUKHA U MPOTPAMMHBIX CPEACTB
[0 PacyeTy CTPOUTEIIbHBIX KOHCTPYKIMHA METOJIOM KOHEYHBIX 3jieMeHTOB (MKD)
3a TOCJIEIHEE NECATUIIETHE IPUBENI K ONPENEIICHHOW PEBOJNIONMU B METOAAX
pacuera. Ecnu paHee OCHOBHBIM HEIOCTAaTKOM PAacueTOB OblIa HHU3Kas TOYHOCTH
ONPEAEICHUS] YCUIIMA TMPOCTEUIINMU METOAAMH, HE YUYUTHIBAIOIIMMHU B3aUMHYIO
paboTy OTACNBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB, TO CErOJHS  MOXHO
MOJICJIUPOBATh JOCTATOYHO CJIOKHBIE OOBEKTHI C YYE€TOM B3aUMOCBSI3M HX

OTJEIbHBIX (DParMEHTOB.

HOTpC6HOCTI/I IMPOCKTHBIX, Hay4HO — HCCIIEA0BATCIBCKUX n
IMPOMBIIIJIICHHBIX OpFElHPI?;&HPIfI, B YHHMBCPCAJIbHBIX, J0CTAaTOYHO 6BICTpBIX )41
y,[[06HI>IX I IIOJIB30BATCIIA IIPOTrpaMMax IMOCIIYKHWJIIaA UMITYJIBCOM K pa3pa60TKe
pa3IMYHBIMKM (PppMaMU TTAKETOB MPUKIAAHBIX TPOTpaMM KOHEUHO — 3JIEMEHTHOTO
ananmu3a. K HuM MoxHO oTHecTH m3BecTHbIe mpoaykTel ANSYS u DesignSpace
dbupmer Ansys Corporation; Cosmos/DesignStar, Cosmos/\Works ¢bupmsr Structural
Research & Analysis Corporation; DesignWorks ¢upmer CADSI;  AIIM
WinMachine L{entpa nporpamMMuoro u HaydHoro obecrneucaus AIIM; NASTRAN

(NAsa STRuctural Analysis — aHanu3 KOHCTPYKIMH HAIMOHATBHOTO KOMHUTETA
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CIIA 1o a’poHaBTHMKE M KOCMHUYECKMM HCCIeNOBaHMsIM). M3 mporpamMMHBIX
CPEACTB, afanTUpoBaHHBIX K poccuiickuMm CHulI, n3Bectasl koMiuiekcsl StarKON
¢bupmbl EuroSOFT (Mocksa), JIupa 1 Monomax npousBoactsa HUMACC (Kues).
N3 KOMIUIEKCOB, B KOTOPBIX pelIaeTcs 3ajJada IIPElIeIbHOIO0 PAaBHOBECHUS B
CTaTUYECKOW M JMHAMUYECKOM MOCTAHOBKAX C YYETOM PEOJOTHH MaTepuaa,
ompesienieHne «0e30macHOro BpeMEeHM» (YHKIIMOHUPOBAHUS KOHCTPYKIIMH WJTU
OTJEIIBHOTO IIPOLIECCA BO3JICMCTBUS HAa HEE, M3BECTHbI KOMIUIEKCHl «KJIEH»,

«ITOJIFOCy, «MUHOP» (PT'CY).

B xommekce StarKON BriepBeie, moxanyi, pelieHa 3agadya KOMIUIEKCHOTO
IPOCKTUPOBAHMUSI IO CXEME «APXUTEKTYpHBIA MPOEKT» - «pacyery -
«KOHCTPYUPOBAHHE» - «BbIJladya pabo4MX 4YepTEekKelW KOHCTPYKIWW». B kadecTBe
aApXUTCKTYPHOTO HMCIOJb3yeTcss Komiuieke «Speedikony ¢upmer IEZ GMBHh,
paborarommii Ha tiatrpopmax wu3BecTHhIX CAD — mnporpamm (AutoCAD,
MicroStation). B kadecTBe mporpaMmbl Ui pacdeTa U OIpPECIICHUS/TIPOBEPKU
ceuenuil u apmupoBanus ucnoaszyercs STARK ES. Kommieke moxer pabotats B
COBMECTHO ¢ mporpamMmor BBoja mnosunuid ProFET. Ilocne pacuera MOXKHO
BBINIOJIHATh KOHCTPYHPOBAaHHWE C ABTOMATHU3MPOBAHHOM IOJrOTOBKOW paboumMx

yeprexeit B cucteme AutoCAD.

Cnengyer OTMETHTh, UTO IIMPOKOE BHeApeHHe mporpaMmubix MKOI-
KOMILUIEKCOB MPUBEJIO K YIPOIIEHHOMY OTHOIIECHHWIO K MPOYHOCTHBIM pacyeTaM.
MHorue pyKoOBOIUTENHM NpHUAEpKUBaIOTCS mpuHiuna: «Ecte kommbioTep,
nporpamMma — HaXXMHU KHOIIKY M MOJY4Yd pe3ysibTar». MoxeT ObITh, KOTJa-HUOY b
BBIYHMCIIUTENIbHAS TEXHUKA U MPOTPAMMHBIE CPEACTBA M JOCTUTHYT IMOJOOHOTO
ypoBHS. OJHAKO M CErOAHS WCIIOJb30BAaHUE COBPEMEHHBIX MPOTPAMMHBIX U
anmapaTHbIX CPEACTB HE CHIDKAeT TpeOOBaHMKA K YPOBHIO TOJATOTOBKH

cricoualiucTa.
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Eme necartunetwe Hazajg pacyeT METOJIOM KOHEYHBIX DJIEMEHTOB OBbLI
JIOCTYIEH Y3KOMY KpYry CHEHHAIHUCTOB, JIOCTATOYHO JIOCKOHAJIBHO 3HABIIMX U
OCHOBBI METOJIa, U OCHOBHBIE €T0 «IOJIBOJIHbIC KaMHW» HE TOJBKO Ha ypOBHE
MOJIb30BATENsI MPOTPAMMHBIX CPEACTB, HO U Ha ypoBHE mporpammucrta. Cerogs
xe uaTepdeiic OonpmHcTBAa MKD-KOMIUIEKCOB y/I00€H B TAKOM CTENEHH, YTO 3TU
POrpamMMbl MOTYT HCIOJIb30BaTh OOJBIIMHCTBO MPOCKTUPOBIIUKOB, H3yUHUBIIIHX
OoCHOBBI paboTel ¢ Windows. Ilpu 3ToM co3maeTcss JOCTaTOYHO OIlacHas
WUTIO30PHOCTh TOTO, 4YTO ucnojib3oBath MKD B pacuerax MOXeT 000U
npoekTupoBIuK, Biaaaeromuii CHUII n komnstorepom. Ho Bce neno B Tom, 4To
sHanue CHUII (HopM, omnpenensionux BHEIIHUE BO3ACHCTBUS M METOBI
HAa3HAYEHUS WIM MPOBEPKU CEUECHUM MO M3BECTHBIM BHYTPEHHHUM YCHUIIUSIM)
HEJIOCTATOYHO JJII KaY€CTBEHHOTO OINPEIEICHUS 3TUX YCWIHHI Ja)Xe ¢ MOMOILbIO
UMEIOINUXCS B PACMOPSDKEHUH TMPOTPAMMHBIX cpenacTB. Ha ypoBHe o00yueHus
ocHOBbI MKD TOJIbKO HauMHAIOT JaBaTh B cTpouTenbHbIX BY3ax (mocnegnue 10 -
15 neT), mo3TOMy OOJBIIMHCTBO MPOEKTUPOBIIUKOB MIPOCTO HE BJIA/ICIOT OCHOBAMHU

METO/A.

Hawnbonee cymecTBEeHHBIM “NIOABOAHBIM KaMHEM™ METOJIa SIBJISIETCS TO, YTO
MKD - npubnmxennslid MeTo. [IpubinxeHHOCTh MeToAa ONpeaesieTcsl IByMs
(dakTopamMu: Ka4eCTBOM KOHEYHODJIEMEHTHON MoJAenu  (HEMOCPEACTBEHHO
MOrPENIHOCTh METOAA M MCIOJb30BAaHHBIX TUIIOB KO — Tak Ha3pIBaeMO€ KauyeCTBO
JIMCKPETU3AIMU MOJICTIN), U Ka4eCTBOM caMoi Mozenu. [log a3TuM nmoHumaeTcs To,
KaKMMHA MEXAaHUKO-MaTeMaTUYECKUMH MOJCIISIMA MOJICJIUPOBAIM T€ WJIM WHbBIC
KOHCTPYKTHBHBIE 3JIEMEHTHI U KaK YUTEHO UX conpsbkeHue. Hanpumep, ouH U TOT
)K€ DJIEMEHT MOYXHO MOJICJIMPOBATH CTEPXKHEM C OMNPEACICHHBIMU IapaMeTpaMu
cedeHus (TUIOMIAab, MOMEHTHl HMHEPIUU M T.II.), JUOO KOMOWHAIMEW IJIaCTHUH
(31eCch KOJMYECTBO HWHTErPAIbHBIX IMApaMETPOB MEHBIIEC -—TOJIBKO TOJIIUHBI
AJIEMEHTOB), JIMOO TpPEeXMEpPHOU MojaeNblo. [IIuTy TakXke MOXKHO MOIEITUPOBATH

7160 000JI0UKAaMU pa3IMYHBIX MOCTAHOBOK (TOHKas miuta, Peiicuepa, Bnacosa),
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aM00 O00BEMHOM TpEeXMEpHOW MOJENbl0. Takke CyHIECTBYET MHOXECTBO
pa3NIMYHBIX Mojesell (IOCTaHOBOK) JUIs TPYyHTOBOro oOcHoBaHusA. HawubGomee
OOIIMMH SIBIISIIOTCS OOBEMHBIE TOCTAHOBKH, T.K. B HHUX HE HCIOIB3YIOTCS
YHPOILAIONIME TUIIOTE3bl, AlpUOPU OINPEACIAIOUIUE XapakTep AePOPMUPOBAHUS
cucteMbl. Bce ocTanbHBIE YNPOINAIOUIME TUIIOTE3bl 3apaHee 3aKiIajbIBalOT
HEYCTPaHUMYIO TIOTPEUIHOCTh pacyera He TOJbKO [0 YHCJIaM, HO U IO
KauyeCTBEHHOMY ONHMCaHMIO mpoiecca. OJHAKO CEroJHsl MCIOJIb30BAHUE TOJIBKO
O0BEMHBIX IOCTAHOBOK TPAKTUYECKH HEBO3MOXHO. I[losTOMy mosb30BaTens,
co3/laBas HMCXOJHYIO MOJENb, JOJDKEH JOCTAaTOYHO SICHO TMPEACTaBIsATh
HOTPEIIHOCTH, 3aKJIa/IbIBa€Mble UM Ha CTaguu (POpMYIUPOBKU Mojenu. OTMEeTUM,
YTO B COBPEMEHHBIX MPOrPAMMHBIX KOMILUIEKCaX MMEIOTCS CPEACTBA MOCTPOCHUS
MOJIEJIM Ha YPOBHE KOHCTPYKTHBHBIX TE€PMHHOB, JOCTYIHBIX KOHCTPYKTOpPY U
IPOEKTUPOBILUKY, KaK TO: CHeEHbl, KOIOHHbL, Oanku W T.1. VICnoab3ys TOIBKO 3TH
CpeAcTBa IMpH TOCTPOCHUH MOJEIM Oe3 aHaiau3a UX CYIIHOCTH MOJIb30BaTElb
MOJIy4yaeT WJUTIO30PHYI0 YBEPEHHOCTh B TOM, YTO WM IOCTPOEHA JIOCTATOYHO

KOPPCKTHAsA MOACIb CHCTCMBI.

He MeHblee 3HaUECHHE MMEET U KAa4eCTBO NEPEXOJA MPHU anIpOKCUMAIUU
MOJENN KOHEYHBIMH 3JIEMEHTAMHU. TOYHOCTH PE3yJIbTATOB CYLIECTBEHHO 3aBUCHT
OT NMPUHATOM KOHEYHO-3JIEMEHTHOHN annpokcumanuu. CTaHIapTHBIMHU CHOCOOaMu
MIPOBEPKHU KAayeCTBa SIBISIETCS CEPUSl PACUETOB IPHU PA3HBIX CTENEHAX CryIICHUS
CEeTKA B II€JIOM WIM B OTIEIbHBIX €€ (PparmeHTax. JlocTaTOYHyIO0 ONAcHOCTb
MPEACTaBIsIeT TOT (HAaKT, YTO CXOJUMOCTH PE3YyJbTAaTOB IO HANPSHKEHUAM U
ycuwiusiM 0oJiee MEJUICeHHAs, YeM M0 nepeMeleHusM. [loatomy aHanu3 kauecTBa
KOHEYHO-3JIEMEHTHOM MOJEIM HE0OXOAMMO MPOBOAUTH HE TOJBKO IO
MEPEMEILICHUSAM, HO M 10 ycuiusiM. HekauecTBeHHass CE€TKa MOKET JaBaTh
HEJIOMYCTUMYIO TOTpeIHOCTh, (B JBa W Oosiee pa3), MOITOMY CO3JaHUE

KaueCTBEHHOW CETKM — JIOCTaTOYHO TPYJAOEMKHH TIpolecc, TpeOyrouuit
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ONpENENICHHON KBATM(UKAIMU T0JIb30BAaTENsl MMEHHO Ha YpPOBHE NPUMEHEHUS

MKD.

[ToaToMy I8 YBEpPEHHOTO HCHOJb30BAaHUS METOJa HEOOXOAMMO HMETh
CIielMaJIbHBIC 3HAHUS M O €ro CyTH, U 00 OCHOBHBIX TMOCTaHOBKAX TEOPUH

YOPYTOCTH (XOTsl ObI TEOPUH YIIPYTOCTH JJIsl IMHEWHBIX 3a/1a4).

JlocTaTto4HO SICHO, UTO MOJIb30BATENb, HAYUYUBIIUNCS BBOAUTH B KOMIIBIOTED
TEKCT, €Ie HE SBICTCS MUcaTeleM WM To3ToM. J[is 3Toro HeoOXOauMbl
CIICHHUAJIbHBIE 3HAHWUA W TajaHT. YpoBeHb pa3zBuTuss MKD u mporpaMmHbIxX
CPEIICTB CETOAHS MPEIBSBISICT aHATIOTUYHBIE TpeOOBaHUs K pacueTdyuky. OgHOTO
MexaHucmuyecko2o BIAJCHUS NPOTPAMMOM HE JOCTATOYHO JUISl PELICHUs
pEaAIbHOM 3aJ1a4l, MMOCTPOCHUE €€ KAUECTBEHHOW MOJIENIA — CJIOKHBIM TBOPUYECKUUI

npoiiecc.

3.1.2.1 KpaTkoe onucaHue NporpaMmMHOro KOMmnsiekca no yToOYHeHHOMY pac4yeTy
34aHUI B Npouecce 3KcnyaTtauum U BbipaBHMBaHUA NMPU UCNOJNIb30BaHUN
CETKUN KOHEUYHbIX 3/1eMEHTOB BbICOKOW pasMepHOCTU

[Tporpammusiii komiieke « KJIEH Gazupyercs Ha aepeeamuom npuHIUIIE
(wmm  npuHmun  dexomnozuyuu) 1noctpoeHus CAIIP.  OcHoBaHHBI Ha
UCIIOJIb30BaHUU  a0CTpakUMid MOPUHLUI  JEKOMIO3ULIMHU TMPUMEHSETCS s
pa3OueHus MporpaMM Ha KOMIIOHEHTBI, KOTOpBIE 3aTeéM OOBEIMHAIOTCS IS
pemieHnss OCHOBHOM  3amaud. IIpy 3TOM  HMCHOJNIB30BaH YacCTHBIM — THII
abcTparupoBanmsi — aOCTpaKIusl 4epe3 CrIenu(uKaiuio, T.€. B BO3MOKHOCTH
CepHUeH pa3HbIX AITOPUTMOB MOJYYUTh KOHEYHBIA UCKOMBINA pE3yJIbTAT.

[Tpu Tpancdopmaruu crnenudukanuii B CTPYKTYpy CHUCTEMBI CYIIECTBYIOT
aBa noaxona. OCHOBHOE pa3lelICHHE IPOBEACHO B OPUEHMUPOBAHHOM HA
00pabomky NMOAX0/€, KOT/la MPOBEJICHO pa3/ieJIeHue KOMIUIEKCA Ha Psijl arperaTtoB
Ha OCHOBE MOZYJIBHOTO MOAX0Ja. BMecTe ¢ TeM Kak BHYTPHU OTAEIBHBIX MOIYJIEH,

TaK U JJIA CBA3KU AAHHBIX MCKAY MOAYJISIMH, UCIIOJIb30BaHA OpUEHMUPOBAHHAA HA
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OaHHble METONOJIOTHUA. A WMEHHO, WCIOJb30BaHa KOHIEHIHUSI 00beKmHO-
OpPUEHMUPOBAHHO20 TIPOTPAMMHUPOBAHHSL.
ObecrieueHne Ipy>KECTBEHHOTO TOJIH30BATEN0 UHTEpdEiica TOCTUTHYTO 3a
CUYET HCIOJb30BAaHUS BO3MOXKHOCTEH BHU3YaJIbHOTO MPOTrPAMMHUPOBAHUS U
IPOrPaMMHUPOBAHHUSA, YMPaABIIEMOro COObITHSIMH. BBOJ HMCXOMHONW WH(pOpMAIUU
OCYIIECTBIISICTCS. B UHTEPAKTUBHOM TpadUUECKOM PEXHME, KOTJAa TMOJIh30BATENb
«BBIUEPUYMBAECTY» CXEMY KOHCTPYKIIMM C TOMOIIBIO CHUCTEMHBIX YyKazaTeleH, a
JOTIOJTHUTEIbHBIE TEKCTOBBIC U YHCIIOBBIE TAHHBIE BBOASTCS B TaOIMYHOM (opMe.
[Iporeccsl BBOJIa M KOPPEKIIUM WCXOIHON WHGPOPMAIMKM HE PA3IACICHBI MEKIY
co0olt — B 11000 MOMEHT MOXXHO BBOJUTH HOBBIA ()parMEeHT KOHCTPYKIIMH WJIH
UCITPaBJIATH PaHEE BBEJACHHBIN OJIOK.
BbIBOJI pe3ysIbTaTOB OCYIIECTBISETCS B TpeX (hopmax:
— rpaduueckor (IePopMUpPOBAHHBIE CXEMBI, MOl HANPSDKCHWA U
NEPEeMENICHI B BUAC HM30JIMHHKM, TPapUKOB H3MEHEHHUS IapaMeTpoOB
HaMPSHKEHHO—E(DOPMHUPOBAHHOTO  COCTOSIHMSI 10 BPEMEHHBIM H

POCTPAHCTBEHHBIM KOOPJIMHATAM),

— TEKCTOBOW (TabsmuHas ¢(opMa 3HAYCHUM OCHOBHBIX PaCUETHBIX

XapaKTEPUCTHK),

— uHTepdeiic co cranmaptHbiMH nporpammamu  Microsoft Office, T.e.
nepedpocka pe3yabTaToB pacyeta B mporpammel Excel m Word, dro
TI03BOJISIET MOJIH30BATENIO UCIOJIb30BaTh BO3MOKHOCTH 3THX IPOrPaMM

JUISL OTIOJTHUTENIBHOM 00pabOoTKHU Pe3yIbTaToB.

B cooTBeTCTBUM € NPEIIOKEHHBIM JITOPUTMOM KOMIUIEKC pa3OUT Ha psf
arperaroB, BBIIOJHAIOIIMX IIOJHBIM  pacyeT MO OTHAECIbHBIM  JIOTHUYECKH

34aBCPHICHHBIM 3TallaM.

OCHOBHBIMH SIBJISIFOTCS CIEAYIOIIUE arperarhl:
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- BBOJ, KOPpPEKIMS U TECTHPOBAHHE HA HAJIMYMWE OIMMOOK HCXOIHOMN
nHpopMaIuu,
- CTaTMYECKUM  pacyeT  KOHCTPYKUMM IPHU  PaA3IMYHBIX  ATamnax

BbIpaBHHBAHUA,

- Onmoxk onpeneneHuss Haumbosiee HEOJAronmpUSATHBIX COCTOSIHUHA B

pa3iInyuHbIX (hparMeHTax KOHCTPYKIIHUH,

- 3BOJ'IIOL[PIOHHBII>1 pacdeT Ha OJIMTCIIBHOC BOSHCﬁCTBHC C Yy4dcTOM

HAKOIUICHUSI HEBOCTIOJIHUMBIX J1ehopMalui,
- TECTOBBII IMHAMUYECKUI pacyeT Ipu 00pa30BaHUU JIMHUU OTPHIBA,

- OJOK aHaiu3a pe3yibTaTOB, KOTOPHIM pa3OUT Ha (parMeHTHl aHaJIM3a
pPE3yNbTaTOB OT CTAaTHMYECKUX BO3ACUCTBUNA M C YUYETOM JUIUTEIHHOTO

BO3CHUCTBUSL.

[Tocne mosydyeHHs OCHOBHBIX pE3yJbTaTOB OT pacueTa Ha 0a30BbIC
CTaTUYECKUE BO3JCHCTBUS IOJIB30BATENb OIPEAEIAECT TPYIIYy HX BO3MOXKHBIX
couerannii. Konm4ecTBO BBEIEHHBIX IPYIII OIIPEAEIISAECT MHOXKECTBO IPUBEACHHBIX
KBa3UCTAaTUYECKUX HArpy3oK. B mponecce mpoBeneHus pacuyeToB HA JUIMTEIBHOE
BO3/ICMCTBHE KpOME TpyINIl HAarpy30K 3aJaeTcsi COYETaHWE IIOrOJHO —
KJIMMaTHYECKUX (DaKTOpOB, T.€. 3aKOH H3MEHEHHUS BO BPEMEHHU 3aBHUCSIIUX OT
BJI&KHOCTHU IIAPAMETPOB COCTOSIHUSA. [[1 BJIIAXKHOCTH NPENYCMOTPEHO 3aJaHue ee
U3MEHEHHUS B T€UCHHE rojia. 3aJaHue KIMMAaTHYEeCKUX (DAaKTOPOB MPOU3BOIUTCS B
TaOJIMYHBIX (OpMax, MO3TOMY MOXKHO 3aJaThb IPOU3BOJBHBIA XapakTep HX
W3MEHEHHUS], 4 HE TOJIBKO YaCTO HUCMOJIb3yEMbIE TAPMOHUYECKUE 3aKOHBI, KOTOPHIE
HE BCErJa aJeKBAaTHO OTPAKAKOT KAPTUHY M3MEHEHMs TEMIIEPATyphl U BIAXKHOCTU
BO BpEMEHU. OTO SBIAETCS JOMOJIHUTEIbHBIM (PAKTOPOM, MO3BOJIIOIIUM

HpI/I6J'II/I3I/ITB MOJICJIb K PCAJIbHBIM YCJIOBUSM SKCILTyaTallnuu.

Ha cnenyromux wumoctpanusax nokazana MKD-monens 9-u 3TaxHOro

31aHus U ee (pparMeHThl, OATrOTOBIEeHHbIE B komIiuiekce KJIEH.
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3.1.3 TMpumepbl ncnonb3oBaHus nporpaMmHbix MK3-komnnekcos

OBo3HaYeHus, HiM2
SMN =-.460E+08
SMX =.202E+08
= -.460E+08
=) -.387E+08
[ -.313E+08
= -.240E+08
=5 -.166E+08
Q'J -.924E+07
-~ —-.188E+07
mE 549E+07
== .128E+08
Bes noakpenneHus. Sx, HiM2 .202E+08

Tpumep pacuema KOHCMPYKMUBHO20 dNEMEHMA YOKOIA, ORUPAIOWE20Cs HA C8AliHbLI pocmeepk — Komnaeke ANSYS
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HonoeHble 0B02HAYEHKUS, M
SMX =.06365
0
.007072
.014144
.021217
.028289
.035361
.042433
.045505
.056578
.06365

]
[ ]
(I
]
]
]
]
]
[

C noakpenneHWeM - CYMMAaPHLIE NEPEMEILEHKS, M

Tlpumep pacuema KOHCMPYKMUBHO20 dNIeMEHMA YOKOISA Npu paspabomke npoekma ycuaeHus — komniexc ANSYS
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Ilpumep pacuema necywux cmen 30anus nNPU NOO20MOBKe NPoeKma ycmpauenus penos — komnaexc I10JIFOC
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MepemeweHuaX M |

Mepemewenis Z, 1
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.138E-03
.193E-03
.248E-03
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.441E-03
.353E-03
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.176E-03
.881E-04
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lMpumep mModesnu u HeKomopble pe3yribmamel pacdema 6crioMo2amesibHo20 O0MKPamHo20 CMoJiuKa
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3.1.4 KOHTpOnbHbLIE BOMPOCHI

o Knaccuduxkanus cucrem CAIIP B ctpoutenscTse,

e Cucrembl CAIIP apXUTEKTYypHOTO Ha3HAYEHUS,

e Oco0eHHOCTH CIIeNUATU3UPOBAHHBIX apXUTEKTYypHbIX CAIIP,

e Bo3MoO)HOCTH crielMann3upOBaAHHBIX apXUTEKTYpHbIX CAIIP,

o CAIIP obmero Ha3HAaUYCHUS,

o Ommmuue CAIIP oOmiero HazHaueHUs U crienran3npoBanHbix CAIIP,
e Cucremsl CAIIP pacueToB Ha NPOYHOCTh, KECTKOCTh U YCTOMYUBOCTb,
e (OCHOBHBIE TTOJIOKEHUSI METOAA KOHEYHBIX 3JIEMEHTOB,

e (OcuoBHbIe noaxoasl MKD,

e (OCHOBHBIE NIOTPELIHOCTH IPHU UcIoab30BaHuu MKDO,

e OcHoBHbIe iporpaMmMmubie MK3D — koMIuIeKcHl,

e Kakue armapaTtHbIC pECYPChI BIMAKOT HA TOYHOCTDH ITOJIYUYCHHA PC3YJIbTATOB

MK3?

e Bo3moxxHocTu cnenuann3npoBaHHbIX MKO-KOMITIIEKCOB B CTPOUTEINIBCTBE.

3.2 Cucmembl ACY

Cucrembl ACY onpenensitorcss Kak ABTOMATHU3UPOBAHHBIE CHUCTEMBI
yopasienus. OOmacte npumeHeHuss cucreM ACY — 310, (akTHUecKu, Bce
MPOCTPAHCTBO JICSITEIBHOCTH 4YelioBeKa. MHorga 3a BHEMIHEH MPOCTOTOM
ucnoyib3oBanusgs ACY npocTo HE BHAHO TOW TPOMAIHOM MOATOTOBUTEIBHOMN
pabOThI, BHIMOJHEHHOM JIJIs1 yCIENTHOTO (PYHKIIMOHUPOBaHUS cucTembl. Hampumep,
MPAKTUYECKA KaXKIbId CTaJKUBAJICS C aBTOMAaTH3allUE€l Ipolecca MpOJaKu
KEJIC3HOJIOPOKHBIX WM aBua OwieToB. Onepatop BBOAUT OCHOBHBIC MapamMeTphl

BaIllero 3akas3a, 00CyXJaeT C BaMH aBTOMATHYECKH IMOJOOpaHHBbIE BapHaHTHI, U
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mocJie BeIOOpa HY>KHOTO CHCTEMa MOAT0TaBIMBaeT Heobxonumbeie Bam mpoe3aHbie
nokyMeHThl. OnHako 3aayMmaiitecb 00 oObeMe TpyJa, 3aTpayeHHOro s
(GYHKIIMOHUPOBAHUS 3TON CHUCTEMBI. BBEACHBI OTPOMHBIE JaHHBIE JUII OCHOBHBIX
0a3 — roposioB, peicoB, CTOUMOCTH OUJIETOB B 3aBUCHMOCTH OT Kjlacca moesja —
BaroHa — pacCTOSIHUA;, pa3pabOTaHbl SKCHEPTHBIE CHUCTEMbI, IOMOTAIOIINE
ONITUMH3UPOBATh MApUIPYT CJENOBaHUS (MPU HATUYUU MEPECasioK); pazpaboTaHo
porpaMmMHoOe obecrieueHue JJisi KOPPEKTHOM 00paOOTKH 3alpOCOB U Pe3yJIbTaTOB
onepaiuu — ecinu Bam ganyt 6uner B PoctoBe, TO B ApMaBupe yke He mpofaayT
OuJIeT Ha TOXE MECTO; pa3paboTaHbl MPOTrpaMMHO-aINNapaTHbIe CPeICTBa s
OBICTPOI CBSI3U KOMITBIOTEPOB B TMTAHTCKOW CETH MO BCEW CTpaHE — M ATO eIle

JAJIEKO HE MOJIHBIN NEpeYeHb padoT.

Cucrempr ACY MOryT KOHTPOJIMPOBAaTh OTHEIBHBIA TEXHOJOTMYECKHUN
NpOIECC — HampuMep, BBIJIABKY CTald WM TPAHCIOPTUPOBKY HE(PTH IO

MarucTpajbHOMY TPYyOOIIPOBOTY.

3neck noiaeT peub 00 ACY ynpaBiaeHUs HEIBUKUMOCTBIO.

3.2.1 YnpaBneHue o6bekTaMmn HEABMXUMOCTU KaK ynpaBneHne cpeacrsamm
npou3BoacTBa

3.2.1.1 O6wme nonoxeHns
OddexTuBHOE  ynpaBieHHE OOBEKTaMH  HEJIBUKUMOCTH  TO3BOJISET

COKpPATUTh PACXOJHYIO YACTh M YBEIHUUTH JOXOIHYIO YacTh.
[Tox ympaBiaeHMEM OOBEKTAMU HEABMKUMOCTH 37€Ch CJCAyeT MOHUMATh
CTpaTEeTUYECKOE YIpaBICHUE MPOECKTOM, HAMPABIEHHOE Ha COJEpKaHUE 3JaHUMH,
COOPYKCHHIA, MHKEHEPHBIX CUCTEM B COCTOSIHHH, 00€CIIeYMBAIONIEM O€30TKa3HYIO
paboTy W COTJIaCOBaHUE BBITIOJIHEHUS 3THUX 3a/lad C TPYJIOBBIMH pecypcamMu ¢
1[EJIbI0 MAKCUMU3AIMH MPOEKTHBIX BBITO/I.
Ha 3amame k mnpoOieme »(h@PEeKTUBHOrO YIpaBICHUS OOBEKTaMH

HCIABUKUMOCTU OTHOCATCA AOCTATOYHO CCPBLE3HO. OTMCTI/IM, 4YTO pa3jiIM4HbIC
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acconuanu TMpoheCCUOHANIBHBIX YIPABIAIONIUX CO3/IaBAINCh B Pa3JIMUYHbBIX
CTpaHaxXx C Ha4alla 20 Beka. HawubOoiee KpYIIHBIMH O6’I)GILI/IH€HI/ISIMI/I CeroaHsa
SABJIISIOTCA.

IFMA - International Facility Management Association, Houston / Texas,
USA;

AFM — Association of Facility Managers, London / England;

FMN — Facility Management Niderland / Niderland;

JFMA — Japanese Facility Management Association / Japan;

NOPA — New Office Promoution Association, Tokyo / Japan;

EURO-FM - European Facility Management Metwork, Maasen /
Niderland;

GEFMA - Deutscher Verband fuer Facility Management e.V., Bonn /

Deutschland.

3.2.1.2 MpennocbifikM pa3BUTUSA aBTOMATU3IUPOBAHHbLIX CUCTEM NPOEKTUPOBAHUS
M ynpaBneHusi cpeacTBamMu NpPoU3BOACTBA

OkoHOMUYeCKHE (PAKTOpbl pa3BUTUS OOIIECTBEHHBIX OTHOIICHUNW B
Poccuitickonn @enepauuu  paclIUPUIM  CMBICJIOBOE  COJEpKAHUE TEPMHHA
HEJIBUKHUMOCTS.

[IpoGnema mnoBbimeHusT H(HEKTUBHOCTH WHBECTUIIMOHHBIX BJIOKEHUU B
O0OBEKThl HEJIBXKMMOCTH 3aCTaBUJIa BbIPAOOTATh HOBBIM MOJXOJ]l MPU CO3JAAHHUU
IPOEKTAa Ha PEKOHCTPYKIMIO WM CTPOUTENIBCTBO 3JaHUsA. B Hacrosiiee Bpems,
co3faBasi OOBEKT, Mall0 paccMaTpuBaTh CcamMO 3JaHUE, KaK BIIOXKEHHBIM W
«3aMOPOKEHHBII» HA MHOTHE TOAbl KAllUTAJ, 3TOT KAMHUTal JIOJHKEH IMPUHOCUTH
JI0XO0J] C MEPBOTO 10 MOCJIEAHEro JHS €ro cyuecTtsoBaHus. He cexkper, yto npu
MPOBEICHUH HKOHOMHYECKOW pedopMbl B Poccum MHOTHE YyuUpexKIeHUs U
OpraHu3alliy, UMEIOIINE B COOCTBEHHOCTH aJIMHUHHUCTPATUBHBIC 3AaHUS, CMOTIIHU

BBIXKHUTD 6J1ar0):[ap>1 CIa4c B apCHAY 4aCTH CBOUX HJ'IOIH&I[C?I.
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OpHako HCMOIB30BAaHUE COBPEMEHHBIX CHCTEM YHPAaBICHUS OOBEKTaMHU
MO3BOJISIET KaK CYIIECTBEHHO CHHU3UTH 3aTpaThl Ha JKCILTyaTallMIO 3[aHusl, TaK U
palMOHAIIBHO UCIOJIb30BaTh MMEIOLIMECS IUJIOAad, M B KOHEYHOM HTOTE,
CYLIECTBEHHO MOBBICUTH JOXOJHOCTh OOBEKTOB HEABMXKMMOCTH. TakuM 00pazom,
MIPOUCXOIUT €CTECTBEHHOE TMpEBpallCHUE 3/IaHUA U COOpPYKEHHHl - OOBEKTOB
HEJBM)KUMOCTH - B O0BEKThI YIIPABIICHUS CPEICTBAMU MPOU3BOICTBA.

Cucrema aBTOMATH3UPOBAHHOIO YIIPABIEHUS CPEACTBAMHU IPOU3BOJCTBA
OCHOBAaHBl HA HCIIOJB30BAHUH KOMIIBIOTEPHBIX TEXHOJIOTHM, IT03BOJIFOIIMX
npopalaThiBaTh pa3MYHbIE BAapUAHTBl MHCIOJNB30BAaHUS M OOCITYKUBAHUS
nomenieHnit (manee — mo 3amagHoil TepmuHosorun — CAFM — xommbroTepHas
CUCTEMA YIPABJICHUS HEIBHKMMOCTBIO). Takoe ynpaBiieHHE BO3MOXXHO B TOM
cllydae, KOIJla TPOEKT 3JaHusl MMEETCS B OJJIGKTPOHHOM (opme, B BHJE
KOMITbIOTEpHOU Mojienu. Hambonee onTUManbHBIA BapuaHT MpeaycMaTpuBaeT
UCIIOJIb30BaHUsl CPEJICTB aBTOMATU3ALMHU IIPU MPOEKTUPOBAHUHN OOBEKTA, OAHAKO
co37aTh BJEKTPOHHYIO MOJEIb MOXXHO M Il CYIIECTBYIOLIErO 3[JaHUs WIH
coopykeHUs. TONbKO HaIM4Me dJIEKTPOHHOM MOJENM 3JaHUs I03BOJISET
MIPOU3BOANTH MOCTOSTHHOE OOHOBJEHUE MH(POpMaUu 00 00BEKTE (aKTyam3arus
JTAHHBIX).

B mnactosmee Bpems ucnoib3oBanue OBM mng ympaBieHuss oObekTamMu
Yaiie BCEro HOCUT 3MHU30/IMYECKHI XapakTep — pa3paboTKa aBTOMaTU3UPOBAHHBIX
CUCTEM YMPABJICHUS OTIEIbHBIMU TexHoJoruyeckumu mpoueccamu (ACY TII)
WM CO3/IaHME aBTOMATU3UPOBaHHBIX pabounx mect (APM) s oOcmyKuBaroiero
IIEpPCOHAJIA.

TpeOoBanus, npeabsBiIsieMble K KaU€CTBY HOBBIX MPOEKTOB CTPOUTENIbCTBA
U PEKOHCTPYKILHMHU, a TAKKE€ K CPOKaM MX BBINOJHEHHUS, OKa3bIBalOTCS Bce Ooliee
KECTKUMHU TI0 MEpe YBEIMUYEHUS CII0XKHOCTH IPOCKTHUPYEMBIX OOBEKTOB U
MOBBIIICHUSI BAXKHOCTU BBIMOJIHSAEMBIX UMHU (QYHKUUNA. BBINOIHUTH 3TH

Tpe6OBaHI/I$I BO3MOX>XHO TOJIBKO IIpHM HMCIIOJIB30BaHHN CPCACTB aBTOMATHU3allMU



97

npoektupoBanus. Co3gaHHas, TakUM o00pa3oM, 3JEKTPOHHAs MOJEIb 3JaHus
MOXET OBbITh M3MEHEHa M YCOBEpUICHCTBOBAaHA B KpaTdaiiiiue cpoku. OjgHako
MepexoJ]i OT TPAAULUMOHHBIX METOJOB MPOCKTUPOBAHUA K aBTOMATHU3UPOBAHHBIM
MO3BOJISIET HE TOJBKO PEIIUTh MPOOJIeMy C MHUHUMM3AIMEH 3aTpaTr TPYIOBBIX
pPECYpCOB M BPEMEHHM IMPOEKTUPOBAHUSA, HO U CO3JAET OCHOBY JUISl YIIPABJICHUS

MTOCTPOCHHBIMU 0OBEKTaMH.

3.2.1.3 CocTtosinue npobnembi ynpaBrneHuss o6bLekTaMyu HeABUXKUMOCTH
B mHacrosmee BpeMs OTCYTCTBYE€T CKOOPJAMHUPOBAHHAA  CHCTEMA

yOpaBieHUus: OOBEKTaMU HEABM)KMMOCTH KakK CpEeACTBAMHM  NPOU3BOJCTBA.
Pa3po3nenHoe  BemeHue ~— y4y€ra  OTACNBHBIX  YYacTKOB  oOecreudeHust
KU3HEESITEIbHOCTH HE TO3BOJISIET COMOCTABIIATh JaHHbIE M OBICTPO pearupoBath
Ha npoucxoxsmue  u3MeHeHus.  LlemocTHoe — mpencTaBiieHME  KApTHHBI
MPOUCXOSIIETO MOXET OBITh TOJBKO MPU HAIMYUHU B KA1 MOMEHT BPEMEHU
JIOCTOBEPHOM MH(POPMAIMH 110 HHTEPECYIOIIEMY BOIIPOCY.

OcHoBHbIM HanpasieHueM pasButus CAIIP B crpouTenscTBe SBIISIACH
NOJrOTOBKAa TrpaUuecKod JOKYMEHTAallMd B TMPOEKTHBIX  OpraHU3aIUsX.
[IporpammHoe oOecriedyeHHME BMECTE C ammapaTHBIMH CpPEACTBaMU (Ipaduueckue
JUCIUIEH, YCTPOMCTBA YyKa3aHUs, IUIOTTEpPbI) IO3BOJISUIO aBTOMATHU3UPOBATH
HauOoJiee TpyJoeMKue paboThl YEpPTEXKHOro Xapakrepa. ba3oBele rpaduueckue
IporpaMMbl  pacClIUPSUINCh  COOTBETCTBEHHO  KOHKPETHBIM  TpEOOBaHUSIM
pa3paboTuukoB. Hanpumep, MCHOIBb30BAIMCH YKPYITHEHHbIE OJIOKU rpaduyecKux
IPUMHUTHBOB, MO3BOJISBIIME OOJIETYUTh NPOLECC YEPUEHUS B COOTBETCTBUM C
OPUHATBIMU  CTAHJApPTAMHM  YCJIOBHBIX 0003HaueHuil. OpHako QopMupyembie
YepTeKU MPEACTABIIM cOo00M TOJIbKO HAOOp JIMHUH W CHUMBOJOB, U JIIO0OE
U3MEHEHUE B OJHOM M3 HUX TpeOOBaJO MU3MEHEHUS U BHECEHHUs IIONPABOK B
JIpyrue, CBs3aHHbIE ¢ HUM JUCTHL. Crnexyrommm BuTKOM pazButus CAIIP B

CTPOUTEILCTBE SIBUJIOCH CO3/IaHME KOMIIBIOTEPHOUW Mojenu oObekTa. Ternepnb
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M0JI30BATENb MOXKET CO3[aTh HE uepTex (Habop rpapuuecKkux MPUMHUTHUBOB), a
AJIIEKTPOHHYIO KOIUIO CYHIECTBYIOLIETO MM MPOEKTUPYyeMOro oobekra. B Mojenb
MOTYT OBITh 3aHECEHBI JJAHHBIE O (PU3NYECKOM CYIIHOCTH AJIEMEHTOB 00bekTa. Taxk,
BBOJSTCSL JIaHHBIE O CTEHAaX, KOJIOHHAX, OKHax, I[pOeMax, JECTHHUIIAX,
MEPEKPBITUAX, KOMMYHUKAIUAX U T.J. B COBpeMEHHBIX POrpaMMHBIX CPEACTBAX
IPOEKTHUPOBILHUK 33/1a€T COOTBETCTBYIOIINE MacCHUBbl MH(GOPMAIMU B MPUBBIYHON
U yaoOHO# s Hero rpaduyeckoit popme. OgHAKO KOPEHHBIM OTJIMYHUEM OT
MPEeAbIAYIIEro MoAXo/a SBISETCS TO, YTO 3lech Trpaduueckas gopma sBIsETCS
TOJIBKO CPEACTBOM BBOJIa U OTOOpaK€HUs (B COOTBETCTBUU C HOPMAaMH YCIOBHBIX
o003HaUYeHU) pealbHBIX JJeMeHTOB. Ilociae BBoAa DJICKTPOHHOM MOJEIH
MPOEKTUPOBIIUK MOXKET CPOPMHUPOBATH HEOOXOIUMBIC YEPTEKHBIC JTUCTHI (TIIAHBL,
IPOEKIINHU, Pa3pe3bl), MPOBECTH BRIYUCICHUS (00BEMOB MaTepuanoB, padoT U T.1.).
[TonHast aBTOMaTH3alMs 3TUX ONEPALMNA MMO3BOJIIET SKOHOMUTH BPEMsl, TPYAOBBIE
pecypcbl, W 3HAYUTENIBHO TIOBBICUTH KAaue€CTBO MPOEKTUPOBAHUSA 3a CUET
BapHAHTHBIX POPaOOTOK.

Hcnonb3oBaHue MOJENM 3[aHUS B MaTeMaTUYeCKOM (opMe OTKPBHIBAET
HOBBIE€ TEPCHEKTUBBI MOJYYCHUS MAKCUMAIbHOW MPUOBUIM TPHU SKCILTyaTalluu
3J1aHUS WM KOMIUIEKCA 3/1aHHM.

CBsi3b MEXIy MPOCKTUPOBAHUEM U YIPABICHUEM OOBEKTA OCYLIECTBISETCS
MOCPEJICTBOM TMOCTOSTHHOM aKTyaJu3alluh €ro Xapaktepuctuk (puc.). Tak, ecnu
CTPOUTEILCTBO 00BEKTa (3MaHMSI, TPYIIBI 3IaHUM WM COOPYKEHHs) BEeleTCS Ha
OCHOBE pa3pabOTaHHOW SJEKTPOHHOW MOJEIH, TO B JIIOOOM MOMEHT BPEMEHU B
HEe MOTYT ObITh BHECEHBI HEOOXOIMMbIE U3MEHEHUS, IO KOTOPbIM aBTOMATUYECKU
MPOU3BOAUTCS OOHOBJIEHUE TpoekTa. Takum o00pa3oMm, yke K OKOHYAHMIO
CTPOUTENBCTBA aKTyaJbHasl 3JEKTPOHHAS MOJENb OyIeT coAepkaTh HHPOPMALIUIO
0 (akTHUeCKOM COCTOSHMM OOBekTa. [Ipu mpuMeHeHWH OOBIUHBIX CHOCOOOB
MPOEKTUPOBAHMS, AOPAOOTKA MPOEKTa MPAKTUYECKH O3HAYAEeT CO3JaHUE HOBOIO

IIPOCKTA. B mpouecce OKCIUTyaTalluh aKTyaJIbHbIC JIAHHBIC II0JIb30BATCIIN
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MOJIY4YarOT U3 DJIEKTPOHHOM MOJIEIN U Ha UX OCHOBAHUU MPUHUMAIOT PELICHUS T10
yOpaBieHUI0 (PEeMOHT, TEpeIUIaHUpOBKa H  T.JA.). 3aTeM MpOBEACHHbBIC
(hakTUYeCKre W3MEHEHUsI 3aHOCATCS B DJICKTPOHHYIO MOJIEb (IIPOBOAUTCS €€

aKTyanu3anus).

| AKTY anpHaA 3MeKTPOHHAA
Moaent

¥

I'TpoekT —

h 4

— Y TIIpaBleHIE

Puc. Cxema aktyanuzanuu uHdopmanuu 00 o0beKTe

CnenoBaTellbHO, BO3MOXKHOCTh aKTyalu3alldd HHQOpPMAllMM B CHCTEME
CAFM 1n03BOJISIET HE TOJBKO MPUHUMATH ONEPATUBHBIE PELICHHUS 110 YIIPABJICHHUIO,
HO U UMETh MPOEKT, COOTBETCTBYIOUIMM (PAKTHUECKOMY COCTOSIHUIO OOBEKTa.
Yn06cTBO akTyanuzanuu uHPOpMamMu 00eCTeuyuBaeTCsl 3a CYET MPUMEHEHUS
CPEICTB ONEPATHBHOM CBSI3W IIOJIb30BATENSI C KOMIIBIOTEPOM, CHELUATbHBIX
MpOOJIEMHO-OPUCHTUPOBAHHBIX ~ SI3BIKOB M BBICOKOW  HMH(POPMATHBHOU

HACbhIIICHHOCTBIO NMCIOIIUXCA 0a3 JaHHBIX.

3.2.1.4 Uenwu n 3apga4ym nporpamMmmbl «YnpaBrieHne o6 beKTaMmu HeaBMXXMMOCTMU Kak
cpeacTBaMmu NpousBoACcTBa»

Ctpaternyeckme Lenm
OCHOBHBIMM HaIlpaBJIEHUSIMU pPA0OT MO OCYIIECTBICHUIO MPOrpaMMBbl

SIBJISIFOTCSI:
1. Pa3paboTka ¥ BHEIpPEHUE MPOTPaMMHBIX CPEACTB N0 YYETYy U

YIIPaBJIEHUIO CPEICTBAMU IIPOU3BOACTBA.
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2. OpraHu3zanusi COMPOBOXKICHUS pa3pab0TaHHBIX TPOTPAMMHBIX CPEACTB U
opraHuzanusi uHTepdenca ¢ JIpYyrdMH TPOrPAMMHBIMH IPOTYKTAMH,
paboTaIOIIUMH B COTIPEACIIBHBIX 00JIaCTSIX.

3. Opranuzanusi CHCTEMbI MOATOTOBKU W TIOBBIIICHUS KBaJTU(DUKAIIUU
MHXEHEPHO-TEXHUYECKOTO  MEpPCOHalla  YUpexKJIeHUH B  obnacTu
YIIPaBJICHUSI CPEICTBAMU NMPOU3BOJICTBA.

4. Tlpomaranma JOCTIDKEHHM B  OOJacTH  YIpaBIEHUS CPEACTBAMU
MPOU3BOCTBA, HHPOPMAIIMOHHO-AaHATUTUYECKAS IEITeIbHOCTb.

[IpenMeToM aBTOMATU3AIMU YIIPABICHUS SIBISIOTCS:

1. dbopmanuzarusi IPOSKTHBIX MPOLEYD;

2. CTPYKTypHUpPOBAHWE U THUIU3AINS MPOIIECCOB;

3. MOCTPOCHHUE IIEKTPOHHON MOJIEIHN 3/IaHUS WU COOPYIKEHUS,

4. BapHMaHTHOE TMPOCKTUPOBAHHE M BBHIOOP ONTHUMAIBHBIX METOJIOB U
aJITOPUTMOB yIIpaBJICHUS,

5. co3npaHue 0aHKOB JJAHHBIX;

6. CHHTE3 COCTaBHBIX YacTel B €IUHYIO CUCTEMY.

PanmonanbHoe  pacnopenesieHre  QYHKIUA  MEXKIYy  YOPaBISIOMINM
MEPCOHAJIOM M KOMIIBIOTEPHOW TEXHUKON TOApPa3yMEBAET, UTO YEJIOBEK
BBITIOJTHSIET TBOPYECKYIO pabOTy — MpeiaiaraeT HOBbIE BApUAHTHI U aHATU3UPYET
MOJIYUYEHHBIC PE3YyJIbTaThl, IPUHUMAET OKOHYATEIbHBIE PEIICHUS, a KOMIIBIOTED C
OOJBIION CKOPOCTBHIO BBIMOJHSET TpeOyeMble pacueTbl W MEPBUYHBIN aHAIHU3
MPOEKTHBIX pelieHuil. CyIIeCTBEHHOE MPEUMYIIECTBO yIpPaBiICHUS OOBEKTOM C
KOMIIBIOTEPHOW  MOAJNEPKKOM  COCTOMT B  BO3MOXHOCTH MIPOBOJAUTH
MHOTOBAapUAHTHBIE OJKCIIEPUMEHTAIBHBIE HCCIECIOBAHUS HAa MaTeMaTHYECKHX
MOJIEJISIX CYIIECTBYIOIIMX OOBEKTOB CO 3HAYUTEIHLHONW SKOHOMHUEH BpPEMEHH U
TPYAOBBIX PECYpPCOB. MaTeMaTH4E€CKHUE MOJIENHU MIPU 3TOM JOJKHBI YIOBIETBOPSTH

TpC6OBaHI/IHM YHUBCPCAIIBHOCTHU, aICKBATHOCTHU, TOYHOCTH U SKOHOMHUYHOCTH.



101

Jlnst co3maHusl M BHEAPECHHUS] aBTOMATH3WPOBAHHOW CHCTEMBI HEOOXOIUMBI
CIICAYIOIIUE YCIOBHS:

1. aBromaTtuzamusi cObopa, 0OpaOOTKM U  BBIJAYU  HEOOXOIUMOU
uHpopmanuu;

2. COBEpIICHCTBOBAHME TIpollecca YMPABICHUS C 1EIbI0 TOJyYSHHUs
pUOBLIH;

3. HCHOJIb30BaHUE METOJ0B ONTHUMH3AIMN U BAPUAHTHOT'O IIPOCKTUPOBAHMS
Ha OCHOBE COBPEMEHHBIX DJIEKTPOHHBIX MOJICNICH 30aHUN U COOPYKCHHI;

4. co3manme OaHKa JAHHBIX, COJIEPXKAIIETO CHUCTEMATU3UPOBAHHBIC
CBCJICHHS HOPMAaTHBHO-CIIPABOYHOTO XapakTepa, HEOOXOJMMBIC IS
aBTOMATU3UPOBAHHOTO YIPABJICHUS OOBEKTOM | TPOCKTHPOBAHUS
HEOOXOIMMBIX H3MCHEHUH;

5. co3maHue W pacHiMpeHre OaHKa JaHHBIX KOMIUICKTYIOIIUX W3ACIUNA U
MaTepUaJioB;

6. MOATOTOBKA CIENHMAIMCTOB B 00JIACTH KOMITBIOTEPHOTO YIPABICHUS
00BEKTOM;

7. yBeJIMYEHHE TBOPUECKOM J0JIU TPyAa YIPABICHUECKOTO MEPCOHANa;

8. yuudukamus © CTaHIApPTU3alUS METOJOB  IMPOCKTUPOBAHHS U
yIpaBJiieHUs] OO bEKTaMU CTPOUTEILCTBA;

9. B3amMOJCHCTBHE  TOAPA3ACICHUNA  YIPaBICHYCCKOTO  IEPCOHAIIA,
MPOCKTUPOBIIUKOB  —  creruaiuctoB B obmactu  CAIIP  wu

AKCILTYyaTallMOHHBIX CITYXO.

Bce 00bekThl cuUCTEMBl MOTYT OBITh pa3lieleHbl Ha JBE KaTEropuu:
cTaTudeckue u quHamuyeckue. K ctaTuueckuM oObeKTaM MOTYT OBITh OTHECEHBI
CTPOUTEIbHBIE KOHCTPYKIMU 3[aHUsI UJIK COOPY>KEHHUs, HApyKHOE 000pyI0BaHUE,
BHYTPEHHEE TEXHUYECKUE CHUCTEMBI U O0OpyJOBaHHE (AJIEKTPUUYECKUE CETH,

KOMMYHHKAIIUN CBA3H, BOAOIIPOBOJ U BOAOOTBCACHHUC, OTOIINICHUC U BCHTUJIALIMA,
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CUCTEMBI yJaJeHUusi Mycopa U T.n). Takue OOBEKThI SBISIOTCS HEOThEMIIEMOU
yacTbio 34aHuA. K auHaMuyeckuM OOBEKTaM MOYKHO OTHECTU T€, HaJIuuue
KOTOPBIX HE BXOAUT B TOHATHE HEABUKUMOCTb: MeOenb, HWHBEHTAapBh,
KOMIIBIOTEPHI, Tele(OHHBIE ammapaTbl. YIOpaBlieHHEe W OOCIy>KMBaHUE  Kak
CTaTUYECKUMU, TaK U JUHAMUYECKUMHU JJIEMEHTAMU OCYILECTBIISAETCA 3a4acTylo
pPa3HBIMU OPTaHU3ALMAMHU, HO OIUIaTa Pacxo[OB NMPOU3BOAUTCSA OJHHUM JIULIOM —
BiaaenbpueM. MIMeHHO mo 3Toil mpuyuMHe HeoOXoAumas ONTHUMM3AIMS PacXoll0B

TOXKC OO0JIDKHA OCYHICCTBIIATHCA OAHUM JIMILIOM.

3.2.1.5 KoHuenuusi aBTOMaTM3MPOBAHHOW CUCTEMbI YNpaBneHus
HeABWXUMOCTbIO

Oco0bI#i TOAXO0 JOIKEH OBITH ONPEACIICH K BIOOPY JAHHBIX JIJISi CHCTEMBI.
KonuuectBo nHpOpMaIUU JOKHO COOTBETCTBOBATH TEKCTOBBIM BO3MOXHOCTSIM
cuctemMbl. Heo6xo1umMo BBOANTE MUHUMAIBLHOE KOJTMUECTBO HH(MOPMAITUH, a 3aTeM
MIPOBOAUTH ONTUMHU3ALUIO €€ UCITOIb30BAHUE.

OcHoBHast ~ (PyHKIMST ~ CHUCTEMbl  3aKJIIOYAETCd B BBINOJHEHUH
aBTOMATU3WPOBAHHOI'O YIIPABJIICHUS BCETO WJIM OTHAEJIBHBIX YacTEH 3JaHUS WIIU
coopykeHus. Ilpu  ymnpaBieHUHM OOBEKTOM C TMOMOILIBIO CUCTEMBI CJEIYeT
PYKOBOJICTBOBATHCS MPUHIUANAMUA CUCTEMHOTO €IMHCTBA, ONTHUMHU3ALMNMN CBA3EH C
BHEIIHEW Cpenol, COBMECTMMOCTH IIPOLECCOB M TEXHOJIOTMU, THUIIA3ALINH,
OOHOBJICHUS U PA3BUTHS.

[IpyuHIMI CHCTEMHOTO €IMHCTBA 00ECIICUNBACT IIEJIOCTHBIN, HEPAPXUICCKHUI
MOAXOA K pEUICHUI0 MNpoOJieMbl SKCIUTyaTalldd M YNpaBICHUS 37aHUEM, Kak
YacThIO, NMPUHAJIEKAIIEH COOTBETCTBYIOUIEMY KOMIUIEKCY 3JaHUN, 3€MEIbHOMY
YYacTKy, YJIMIE, PAHOHY ¥ TOPOJY B LIEJOM.

[IpuHIIMTT ONTUMU3AIMK CBSI3€M C BHEIIHEH cpejoi oOecreyrBaeTcs, eciu
BBOJI CITPAaBOYHO-HOPMATHUBHOM U Apyroil cneruduieckoir nHOpMaIuu eraeTcs

OJIMH Pa3 U MOXKET OBITh UCIIOJIB30BaH MPHU MMPOCKTUPOBAHUH OYEPETHOTO OOBEKTA.
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Bce nmaHHBIE, HCHONB3yeMble MHOTOKPATHO TIpH  YIPaBICHUH HA Pa3HBIX
UEPapXUYECKUX YPOBHSIX CUCTEMBI, JOJIKHBI XPAHUTHCS B OaHKE JaHHBIX.

[IpuHIIMTT  COBMECTHMOCTH 00ECIIEYNBAaEeT OJHOBPEMEHHOE COBMECTHOE
(GYHKIMOHUPOBAHUE OT/ACIBHBIX MOMAYJIEH MPOTpaMMbl CHUCTEMbI, TaKHX Kak
TEXHUYECKOE OOCITy)KHMBaHUE 3JaHMs, YNPABICHUE WHXCHEPHBIMU CETSIMHU U
o0opy0BaHUEM, YIPABJICHHE TUIOMIAASMU, YIPABJICHHUE TEepee3amMu, , a TakKe
paccMaTpUBaET BCIO CUCTEMY B LIETIOM.

[IpuHIIMD TUNW3alUA OPUEHTUPYET HA MPEUMYIIIECTBEHHOE UCIOJIb30BaHUE
TUTIOBBIX W  YHU(DHUIIMPOBAHHBIX DJEMEHTOB PpPAaCCMaTPUBAEMON  CHCTEMBI.
Tunuzanuu MoJJIeKaT BCE AJIEMEHThI, UMEIOIINE TEPCIIEKTUBY HEOJTHOKPATHOTO
MPUMEHEHUS, TIPUYEM KaXAbId U3 HUX MOXKET pacCMaTPHUBATHCSA KaK OTIACIBHBIN
o0bekT. THUMOBBIE dJIEMEHTBI MOTYT OBITh MOIU(DHUIMPOBAHBI 1O Mepe
HeoOxoaumoctu. Co3MaHMe CHCTEMbl C YYETOM MPUHIIMIA TUIMHU3AIUU JOJHKHO
MIpeayCMaTpUBaTh Pa3pad0TKy MPOCKTHOM JOKYMEHTAIMH 110 0OBEKTY C MIOMOIIIBIO
CAIIP, a Takxke  co3maHuss  MoOAM(UKANMK  KOMIUIEKCA  CPEACTB
aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS U €r0 KOMIIOHECHTOB Ha OCHOBE 0a30BOTO
BapUaHTA.

[lpuaiun  oOHOBIEHWS W pa3BUTHS  OOECIEYMBAET  IOIMOJIHCHHUE,
COBEPIIICHCTBOBAHWE M OOHOBJICHHUE COCTABHBIX YacCTEH-OOBEKTOB CHCTEMBI, a
TaK)K€ B3aUMOJICHCTBHE W PACIIUPECHHE B3aUMOCBS3M C aBTOMATH3HUPOBAHHBIMU

CUCTEMAMU pa3JINIHOTO YPOBHA U (i)YHKLII/IOHaJIBHOFO Ha3HA4YCHUS.

Takum 00pa3oMm, apXWUTEKTypa MPOTPAMMHOTIO OOECIEUEeHUsS CHUCTEMBbI JOJDKHA
NPeacTaBndATb  coboii  cuHTE3  pPEISIIMOHHBIX  0a3  JaHHBIX, OOECIeYMBAIOIIUX
CTPYKTypUpOBaHUE WH(OOPMAIMU IO Pa3IMYHBIM TMPHU3HAKaM, U OOBEKTHO-OPUEHTHUPOBAHHOTO
POTpaMMHUPOBAHUS, TMOAACPKUBAIOIIETO NPUHLIUNBLI HACIEAOBAHUS, HWHKANCYJIAUUM U
nonmuMopdusma 00bEeKTOB. Takoi TOAXOJ TMO3BOJSET BBIACIUTH CJICAYIOUINE OCHOBHBIC

0COOEHHOCTH MOCTPOCHUS CUCTEMBI.
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aBTOMATHU3UPOBAHHAS CHCTEMa « YTIpaBIeHHE O0hEKTaMHU HEIBIKUMOCTHY —
uepapxuueckas cucreMa. OHa peanu3yeT KOMIUIEKCHBIN MOJIX0 K aBTOMAaTU3aLUN
BCEX YypOBHEW ympaBieHuss oObekToM. HMepapxusi ypoBHEW yrpaBieHUs
OTpaXkaeTcsi B CTPYKTYpE CIELMAIbHOIO MNPOrpaMMHOr0 oOecredyeHHus B BUJE
UEPAPXUU TOACUCTEM U HMEPAPXUM TEXHUYECKUX cpencTB. KoMIUIeKCHBIN moaxon
noJipa3yMeBaeT 00s3aTebHOCTh aBTOMATHU3AllMM BCEX CTaJAMN YNpaBJICHHs, TaK
KaK MCIIOJIb30BAaHUE CTapbIX METOJIOB XOTs Obl Ha OJHOM M3 HHMX CYUIECTBEHHO,
CHIKAET 3 (PEKTUBHOCTb BCEH CUCTEMBI.

aBTOMATHU3UPOBaHHAs CUCTEMa «YTIpaBiIeHUE 00bEKTaMU HEIBUKUMOCTHY» —
COBOKYITHOCTb HMH(OPMAaIIMOHHO-COTJIACOBAHHBIX mojcucTteM. WHdopmanmoHHas
COTJIACOBAaHHOCTh CHUCTEMbI 00ECIICUNBACTCS €AUMHO00pa3eM 0OBEKTOB M METO/IOB
JocTyna K HHUM B pa3MYHbBIX MporpamMMax. Ha mpuUMHTHBHOM ypOBHE
oOecrieunBaeTCs €UHBINA aNTOPUTM MPU YTCHUH/3aMKUCH OJOKOB MH(MOpMAINU B
nojcuctemMax. Tak, pasmUYHBIE TPOTPaAMMBbl MOTYT HCIIOJNB30BaTh B KadeCTBE
UCXOAHON MH(pOpMalMU eAuHbIE HAOOPHI JAHHBIX; PE3YyJIbTAThl PEUICHUS OJHOU
3aJaun  OyqyT WCXOAHBIMH JaHHBIMH JUIS JPYrod © T.A. Y CIOKHEHHE
WH(OPMALIMOHHON COTJIACOBAHHOCTH MOXET OCHOBBIBATHCSI HA TEXHOJOTHUSX CBSI3U
oobektoB Windows (manpumep, COM, OLE wmu ActiveX-texunonorun). [Ipu
3TOM  pa3JM4YHbIE TMPOTPAMMBI MOTYT  BBIMIOJHATHCA  OJHOBPEMEHHO B
WHTEPAKTUBHBIX PEKMMax, W OJHA MpOrpaMma MOXKET T€HEpHUPOBaTh COOBITHE,
SBIIAIOLIEECS] YOPABISAIOIIMM CUTHAJIOM Juid JApyroil mnporpammel. CrnaOas
WH(GOpPMAIMOHHAST COTJIACOBAHHOCTh MPEBpAIaeT CUCTEMY B COBOKYITHOCTH
aBTOHOMHBIX IIPOrpaMM, B KOTOPBIX OTCYTCTBHE yuye€Ta OTIEIbHON MH(pOpMALUH,
YUUTBIBAEMOW B JPYIMX MOJCHUCTEMAX CYIIECTBEHHO CHMYKAET KA4ECTBO CHUCTEMBI
yIpaBICHUS B IIEJIOM.

aBTOMATHU3UPOBaHHAsI CUCTEMBI «YIIpaBI€HUE OOBbEKTaMH HEABMIKMMOCTH
— OTKpbITas M pa3BUBAIOIIAsACA CUCTEMA. Takas CHUCTEMa MOYKET COCTOSITh W3

J000TO YMClia MOIYJICH, KaKIbIii M3 KOTOPBIX MOXET OBITh BBEACH B paboTy
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CaMOCTOATENbHO, TI0 MEPE €ro TOTOBHOCTH. BBeIeHHBIN B AKCILTyaTaluio 0a30BbIi
BapHUaHT B AalibHeHIeM paciupsiercs. bonee coBpeMeHHBIE 3IEKTPOHHBIE MOIEIH
O00BEKTOB W 0OoJiee COBpPEMEHHAs BBIYMCIHUTEIbHAS TEXHHWKA MOTYT 3aMEHSTh
cTapble, MeHee YyJauHble aHajoru. OTKpPBITOCTh CHUCTEMbl 3aKJIOYEHa B
BO3MOYKHOCTH BKJIIOYEHHSI HOBBIX METOJOB M CPEICTB B CYIIECTBYIOLIHE
IPOrPaMMBl.
[IpeumymiecTBa  CHUCTEMBl  yOpaBIEHUS  OOBEKTOM  MOTYT  OBITh
c(OopMyJIMPOBAHBI CAEAYIOUM 00PA30M:
- BO3MOXXHOCTh OBICTPOrO HM3MEHEHHs TIpadUUECKUX JaHHBIX,
BXOJIHBIX M PACUETHBIX XapaKTEPUCTHUK.
- MUHUMH3AIUS U3EPKEK MPH IKCIUTyaTalluu O0BEKTOB,
- BO3MOXXHOCTh BapUaHTHOTO IJIAHUPOBAHUS,
- BBICOKHNA YPOBEHb H KOM(pOPTAOETHLHOCTh CaMOM CHCTEMBI
yIpaBlIeHUs,
- TOJJEpXKAaHUE  COCTOSIHMSI ~ HEJIBWKUMOCTH  HA  BBICOKOM
TEXHHYECKOM YPOBHE,

- TOJYy4YCHHUC HpI/I6BIJ'II/I IIpX SKCILUTyaTalluu 3AaHUA NI COOPYIKCHUS.

3.2.1.6 Pe3ynbTaTbl BHeApPeHUs1 NporpaMmmMbl
1. CHmKeHUe MOCTOSIHHBIX U3JIEPIKEK CYOBEKTOB

- CokparieHue pacxoa0B NPEIIPUATHS 10 TEXHUYECKOMY OOCITyKUBaHUIO U
PEMOHTY

- CokpallleHH€e BBIIIAT CTOPOHHUM OpraHU3alusaM, pabouuM U CITyKallum

- CokpallieHue u3epKeK Ha BOCCTAHOBJIEHHE U YOOPKY COOTBETCTBYIOIIUM
IJIAHUPOBAHUEM

- BO3MOHOCTh ONEPAaTUBHOTO aHajv3a 3aTpar M0 Pa3JInyHbIM KATETOPUSM

Y KpUTEPUSIM
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2. lloBpllIeHHE TOTPEOUTENHCKOW CTOUMOCTH U COXPAHEHUE MaTepHaIbHBIX
EHHOCTEN

- CoxpaHeHue MaTepHaJIbHbIX LICHHOCTEN CIEUAIbHBIM YX0JI0M

- CoxpaHeHue MaTepualbHbIX LIEHHOCTEHW HaJIekKAIUM TEX00CTy)KUBAHUEM

-IloBbIIeHNE TOTPEOUTETBCKOM CTOMMOCTH MAaTEpUAbHBIX LIEHHOCTEN
(mmotmaau, 060pyA0BaHNS, UHBEHTAps) HOCPEACTBOM CHEIMATU3UPOBAHHBIX YCIIYT

3. Opranuzanys U aIMUHUCTPUPOBAHUE B OJTHUX PYKax

- VYioydmeHHas KOOpAMHALMS BCIEICTBHE YMEHBIICHHS KOJUYECTBA
npOOJIEMHBIX yU4aCTKOB

- CoBMENIEHNE KOMMEPUYECKUX U TEXHUYECKUX 3a7a4

- OnTumMu3anys B3auMOCBA3el

-CocpenoToueHue yciayr B OJHMX pPyKax, BCJIEICTBHE ITOrO COKpAICHHE
00513aHHOCTEH COTPYIHUKOB

4. VYnyumienne UHQPACTPYKTYpPhl M TOBBILIEHHE HAACKHOCTH IS
M10JI30BATENS

- Oka3zaHueM BCeX YCIYyT 3aHUMAIOTCS KBAIU(PUITMPOBAHHBIE CIIEIIUATUCTBI

- [loBbIlIEHUE CTENEHU 3aBEPLIIEHHOCTH

- ["'apaHTns okazaHus yciayr

3.3 - [loeblweHue HadexHocmu 30aHull MHgopMayuoHHbIe cucmeMbl
ynpaesieHusi 20p0dCKUM XO035LCMeoM.

3.3.1 BsepgeHue

OT CcHUCTEeMHOro YMNpaBlICHUSI OTIAEIbHBIMU 3IaHUSIMU U COOPYXKEHUSMH E€CTECTBEHEH
JIOTUYECKUI mepexo]] K MHOOPMALMOHHBIM CHUCTEMaM YIMpaBICHHs TOPOACKUM XO3SIMCTBOM B
LEJIOM.

B naHHON KOHLENUMM HE PAacCMATPUBAIOTCS TEXHUYECKHE M IMPOTPAMMHBIE ACHEKTbI
MOCTPOCHUS OOIIETOPOICKONH WH()OPMAIIMOHHOW CETH, CBSI3BIBAIONICH JIOKAIBHBIE CETH B

OopraHu3aluAaAX U UX TCPPUTOPHUATIBHBIC TOAPA3ACIICHHA. Peun UACT JJUIIb O CUCTEMHOM IIOAXOJ€
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K YIOpPAaBJIEHUIO CUCTEMOW TOPOJCKOTO XO3SIMCTBA KaK €AMHBIM OO0BEKTOM, 0e3 yuera TOu
MEKBEJIOMCTBEHHON Pa300IIEHHOCTH, CYIIECTBYIOIICH CETO THS.

Bbonee toro, ucnonp3zoBanue €AMHOTO MPOTPAMMHOIO MPOJIYKTa ¢ OOIIeH 0a30i JaHHBIX
HEMUHYEMO TMPUBEIET K Pa3BUTUIO0 HWHTETPALMOHHBIX TMPOILECCOB MEXKIY pPa3TUYHBIMU

BCAOMCTBAMH.

3.3.2 Jloruka B3anmoaencTBust JaHHbIX

VYIpaBieHUE CUCTEMOW IIPOBOJAUTCA HA OCHOBE CTPYKTYPHBIX CXEM,
KOTOpBIE SIBJISIFOTCSI COCTAaBHOM 4acThi0 cUcTeMbl. Kaxkaplil 110J1b30BaTENb B OO0
MOMEHT BpEMEHHU MOXET BhIOpATh (WJIM OpraHN30BaTh) HanboJee MOAXoAsIee AJs
ce0s MpencTaBiICHUE CXEMbl JaHHBIX HAa OCHOBE 3a/1aBaéMON MM CTPYKTYpHOMH
cxembl. Hampumep, ogHOMY TONB30BaTENI0 B JAaHHBII MOMEHT YJOOHO
OpPraHU30BaTh UEPAPXUIO TAHHBIX [0 CXEME «3EMEJIBHBIN yYaCTOK — 3/JaHUE — ITAXK
— noMeleHue». B ToT ke caMmblii MOMEHT JAPYrom  MOXET paccMaTpUBATh
CTPYKTYpPY «OpraHH3alus — MOJAPA3JEIICHHE — 3JaHUA — JTaX - IOMEILICHHE).
Tperuii Moib30BaTENb B 3TOT MOMEHT pa0OTAET HA OCHOBE CTPYKTYPHOW CXEMBI
«opraHusanus — MOAPA3JEJICHUE - HWHBEHTapb». VIMEHHO CTPYyKTypHas cxema
ONpENENsIeT UepPapXri0 JAaHHBIX JJI1 KOHKPETHOIo mojb3oBarend. OnpeneneHue
CTPYKTYPHOU CXEMBI IPOBOJAUTCS JIMOO W3 MHOXECTBA PAHEE IMOATOTOBJIEHHBIX
m1abJI0HOB, JTUOO OMpeAeIeTCsl HA OCHOBE UMEIOLIErocs CIIUCKA OCHOBHBIX THUIIOB
00bekTOB. lcrnosb30BaHUE CTPYKTYPHOM CXEMBbI TMO3BOJISIET IOJIb30BATENIO
MaKCUMaJIbHO COCPEIOTOYUTHCS HA CYTH pElIacMOW B JAHHBIM MOMEHT 3a/ayH,
ONTUMAJIbHO HAcTpaumBas CTPYKTYpYy WM NPEACTABIEHUE NaHHBIX. Vcronb3oBaHue
CTPYKTYpPHBIX CXEM HE€ BIIMSET Ha (PaKTUUECKOE pa3MELICHHE M CXEMY JIaHHBIX.
DakTUYECKH, peUb UAECT O BBIICICHUU JUIA II0JI30BATENsl BUPTYaJIbHOW CPEIbI

JIAaHHBIX, 00JIaAI0IIeH YHUKATLHON B JAHHBIA MOMEHT CTPYKTYpPOH.
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BOIBIIMHCTBO MaHHBIX TPENCTABIAIOTCS KaKk B rpadUyecKoM, Tak H B
TEKCTOBOM BHjie (TaOauIibl, (Gopmbl, OTYETHI MU T.I.). JIFoOOMy OOBEKTY Ha
rpadudeckoM skpaHe (IJIaHy TOpoja, paiioHa, 3/aHHI0, KOMHATE, IMOMEIICHUIO,
JIECTHUIIE, DJIEMEHTY WMHBEHTaps W T.J.) COOTBETCTBYET Ta WJIM WHas TaOJIM4YHas
nH(popMarus, npeacrapisieMas JMO0 B BHUjaE TaOIMIlGI, MO0 B BUAC (POpMBI WiH
oTYeTa.

CoctaB TabmuuHOM wWHPOPMAIMKM BKJIOYaeT B ceOs Ty uHHGOpPMAIIHIO,
KOTOpasi TmpeicTaBuMa B Trpaduueckoit (opme (Hampumep, IUIAHBI 3Ta)ew,
pa3MeIlleHne Ha 3Taxax 000pynoBaHUs. MEOENIH, KOMMYHUKAIMA W T.1I.) U Ty,
KOTOpasi HE HMEET TIpapuUYecKOro TMpPEICTaBIeHUs] (HalpuMep, CBEACHHUS O
PEMOHTHBIX OpTaHW3alUAX — BHUABI PEMOHTA, KOHTAaKTHBIC JIHIA, HCTOPHUIO
NapTHEPCKUX OTHoIeHuM). T.e., OCHOBHBIC JaHHBIC XPAHATCS B TAOJUYHOM BUJIE,
HO OOJIbINAs YacTh JAHHBIX BBIBOJMUTCS B TEKCTOBOM HMIIM CBS3aHHOU I'papuiecKon
dbopmax. U3meHeHue (peIakTUPOBAHKE) JAHHBIX TAKXKE MOXKET MPOBOAUTHCA JIOO
rpadudecku, 160 B TekcToBou ¢opme. Tak, m3meHeHue CTeHbI (yIIMHECHHUE,
YKOpPOUYEHHUE, pa3phiB, YCTPOHUCTBO MpoeMa) Ha rpaguIecKOM dKpaHe MPUBEICT K
W3MCHEHUIO TaONWYHBIX MaHHBIX, W HaoOopoT. [lpm rpadmueckom mepeHoce
MeOenr WM WHBEHTapsh M3 OJHOM KOMHATBhI B JAPYTYIO TAaKKE H3MEHSTCS BCE
CBsA3aHHBIC TaOJMYHBIC JaHHBIC. Bce ACHCTBUSA 3allOMUHAIOTCS, W MOYKHO
MOJIYYUTh UCTOPUIO ISl JTIFOOOTO 00BEKTa

['padrueckoe penakTUpoBaHKE HEBO3MOXKHO TOJIBKO NMPU U3MEHEHUU YHCTO
TEKCTOBOM WMH(OpMaIuy (HarpuMep, Ha3BaHHUE MOJPA3ICICHHS, TEPUOIUIHOCTD
PEMOHTA U T.I1.).

Kpome 53THX OCHOBHBIX JaHHBIX, HUMEIOTCS BCIOMOTaTelbHbIC JaHHbIE,
CBSI3aHHBIC C KOHKpPETHbIMU oObekTaMu Ha ocHOBe OLE umu COM TexHosioruu
Windows. Tak, ¢ m100bIM OOBEKTOM MOXKHO CBSI3aTh CEPHUIO0 MPOU3BOJIBHBIX
daiino (mokymentsl Word, tabnuisl Exel, pucynku, dbotorpaduu, Buieo uiu

3BYKOBBIC (aitnbl u T.4.). Hampumep, HakarmBaTh KOMHHM TEPEMUCKH T10
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aBapuiHOMY 37aHHI0 B (OpME OTCKAHHPOBAHHBIX JOKYMEHTOB (pHUCYHKOB),
AIEKTPOHHYIO MOUTY U TIOKYMEHTBI PAa3JIMYHBIX TEKCTOBBIX IIPOLIECCOPOB, YEPTEKHU
B Buje ¢aiiioB AUTOCAD u T.1.

3a cyeT OOBEKTHO — OPUEHTUPOBAHHOTO IOJXOAA IOJIb30BATENb JIETKO
u3MeHseT (M00aBisgeT WM yAalseT) KaTeropuio MHPOpMalMy WIH ONpenesseT
cocTaB HMH(pOpPMAIUU TI0 KATErOpuu s Jrdoro oObekta. Kpome Toro,
M0JIb30BaTEb MOXET CTPOUTh HOBbIE OOBEKTHl JaHHBIX JIMOO Ha OCHOBE
CYILIECTBYIOMUX (POAUTEIBCKUX) OOBEKTOB, JHOO TMOJHOCTHIO HOBBIC TPYIIIHI
JAHHBIX.

[TomoOHBIN  TONB30BATENBCKUN  WHTEPQEHC  MO3BOJIAET  MPOBOJIUTH
HACTPOIMKY CHUCTEMBI Ha JIF0OO00M paboueM MecTe Mo/ KOHKPETHBIC 3a7a4i KaKJI0TO

IMOJIB30BAaTCJIA, HC BBITOJHAA U3MCHCHUC ITPOTPAMMHOI0 KOAa IMPOAYKTA.
3.3.3 CocTaB cucTeMbI yripaBneHns ropoAcKMM XO3SIMCTBOM.

OCHOBHBIE OICUCTEMBIL:

1.'eonHdopmaunoHHaa cucrema.
1.1 Cwncrtema ynpasneHus yyacTkamun u ynuuamu.
1.2 Cwuctema ynpasrieHus penbeqom.
1.3 Cwucrtema ynpasneHnsa TpaHCnoOpTOM.
1.4 CwncTtema yrnpaBreHus HaceneHnemM.
1.5 Cwucrema ynpasreHus 3gaHnsmu.
1.6 KommyHukauuu (Bogonposoa).
1.7 KomMmyHuKaumm (KaHanmsauus).
1.8 KommyHukaumm (TennocHabxeHue).
1.9 KommyHuKkaumm (razocHabxeHue).
1.10 KoMmyHuKauumn (3neKkTpocHabXeHne: ocBelleHue, Ha3eMHbIN
SNEKTPOTPaHCNOPT).
1.11 KommyHukauum (cBsa3b).

3.3.3.1 . CBfAi3aHHble C reOMH(pOPMaALUMOHHON CUCTEMOM Ba3bl AAHHbLIX NO
OCHOBHbIM ropoACKUM OO BbEKTaM.

Bcriomoraresbabie 0a3bl:



110

2.1. baza pmaHHBIX penbeda — XpaHUT HHOOPMALUIO O BBICOTHBIX
OTMETKax Tepputopuu. [103BOISIET aBTOMATHUECKHU CTPOUTH BEPTHUKAIH, TIPODUIH
U TpexMepHble BUAbl. KOppeKTHpoBKa BO3MOKHA U3MEHEHHEM 0a30BbIX OTMETOK,
W3MEHEHUEM IUIaHa BEpTHKaJel, 3ajaHueM pa3pe3oB. MHdopmanus xpaHurcs B
ONITUMU3UPOBAHHOHN (opMe.

2.2. baza JaHHBIX TOPOJACKUX YYAaCTKOB M YJMI[. XPaHUT CTaHAAPTHYIO
uH(pOpMaUIO 111 TOPOJACKOro KajaacTpa. SBisercs BcoMoraTeabHOM 0a3oil mms
ONpENEIEHUs] aapecoB, COOCTBEHHHKOB YYacTKOB M 3[aHUN, ONTUMH3ALUU
TPAHCIIOPTHBIX MOTOKOB. C 3TOM 6a30il cBsizaHa 0a3a AAHHBIX IO I€OJIOTHYECKUM
M3bICKAHUSIM Ha YYacCTKaXx.

2.3. ba3a paHHbIX 0 HaceneHMM. MOXKHO  HCHOJB30BaTh  WIIU

KOHBEPTUPOBATh UMECIOIITHECS 0a3bl.

OnHa n3 BakHEeUIux 0as -

2.4. ba3a TaHHBIX 110 3[IJaHUSM U COOPYKCHHSIM.

ConepxxutT HMHPOPMALIUIO TIO KAXKIOMY 3JaHHUIO, KOTOpas JCIUTCS Ha
IPYIIIBI:

2.4.1. O6mue apXUTEKTYpHO — IJIAHUPOBOYHBIC JIaHHBIC, BKJIIOYAs IIaHbI
ATaXXeH, MOMEUIEHUH B AIEKTPOHHOH (opMme.

2.4.2. Jlanasie 00 WHKEHEPHBIX PEIICHUSX PA3JIMYHBIX KOHCTPYKTHUBHBIX
OJIOKOB U 3JIEMEHTOB — (DYHIAAMEHTOB, CTE€H, MEPEKPHITUM U MOKPBITHUS, KPOBIIE,
OKHaX " T.II., BKJItOUasi MHPOPMAIHIO O TEKYIIIEM COCTOSTHUU ITHX 3JIEMEHTOB.

2.4.3. JlanHble, CBSA3aHHBIE C BO3MOXKHBIM aBAPUUHBIM COCTOSIHUEM 3/IaHMUS
— TMEpPUOJMYECKHE TeO0JIe3UUYEeCKUEe HAOMIOJAEHUS, JaHHbIE O TEOJOTUHU, AaKThl
oOcie10BaHus, MPOCKTHBIC PEUICHHUS.

2.4.4. JlanHbIC O BHYTPEHHUX CETAX M KOMMYHHKAITUSAX — TUTAHBI M CXEMBI

BHYTPCHHUX CCTeﬁ, JaHHBIC O IIOAKJIKOYCHHMHM K BHCIIHUM CCTAM, OJAHHBIC O
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BCIIOMOTaTE€JIbHOM  HHXXEHEPHOM o0opyaoBaHuu (MU(PT, NPOTUBOMOKAPHAS
cUCTeMa H T.II.)

2.4.5. Cucrema IUIAaHUPOBAaHUS W Yy4yeTa PEMOHTHBIX MEpPONPUITHI.
Bxntoyaer peIBAPUTETBHYIO OLICHKY CTOMMOCTHU PEMOHTHO —
BOCCTAHOBUTEIBHBIX pPAa0OT, TMOACHUCTEMY CJEKEHHUS 3a IUIAHOBBIMU CpPOKaMHU
pPEMOHTa, TMOJCHUCTEMY Yy4eTa BHEIUIAHOBBIX aBapUHHBIX CHUTYyalWid (HAampuMep.
IPOPBIB TPyOONpPOBOAA, CPHIB KPOBJIIM) U CHUCTEMY ydeTa (paKTUYECKHX TpaT Ha
PEMOHTHO — BOCCTAHOBUTEIIbHBIE pa0OThI.

B 3ToM mnyHKTEe HE pachucaH COCTaB IMOACUCTEM MO OTIEIbHBIM BHUAAM
IUTAHUPOBAHMSI U y4eTa PEMOHTHBIX paboT, T.K. cocTaB MH(POPMAIMU MPUMEPHO
aHAJIOTMYEH JUIsl Pa3jM4HbIX CHUCTEM (BOJOCHAOXXEHHE, BOJOOTBEJICHHUE W
KaHaJIu3alus, TEIUIOCHAOXKEHUE, OJJICKTpOCHAOXKeHue, TenedoHHAs  CBSI3b,
KaOenpHOE TEJIEBUACHUE U PAJUO0, LEHTPAIbHOE KOHAMIIMOHMPOBAHUE W T.1.).
Opnako Ui KaXJOW CHCTEMbl B IpOrpamMMme MpeayCMOTPEH OTIEIbHBIA OJOK
crienuduyeckoi HHGOpPMaIUH.

2.4.6. Cucrema ydera COOCTBEHHHMKOB M apCHJATOPOB ILIOIIAJACH B
3nanusx. [103BossieT aBTOMaTU3MpOBaTh YUET apEHAHBIX U HAJIOTOBBIX TUIATEKEH.

2.4.7. Tloacuctembl IIJIAaHUPOBAHMS TEPEE3IOB W WHBEHTApHU3aLIUM.
[103BOJISIIOT AaBTOMATU3UPOBATh MPOLIECC y4eTa MHBEHTapss U oOOpydoBaHUs, a
TaKke BbIOpaTh HauboJiee palMOHAIBHOE pa3MEIIeHUs O000pyJoBaHUS W

onpeneneHns PyHKUMOHaNbHOro Ha3Ha4YeHUs NOMELLIEHWIA. .

3.3.3.2 CBfizaHHble C reonHHPOPMaLNOHHON CUCTEMOM 6a3bl AaHHbIX O
ropoacKux ceTsax

3.1 ba3a naHHBIX XOJ0JHOTO BOJAOCHAOKEHUS (TOPOJACKOM).
3.1.1 VYwyactku BojomnpoBoAa (KOOPAMHATHI, XapaKTEPUCTUKH TPYyoO,

TEXHUYCCKOC COCTOSAHHNEC YUAaCTKAa, JaHHBIC O BBOJAC B I3KCIINIyaTalluIO U pCMOHTaX).
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3.1.2 [InanupoBaHuEe MEPOIPHUATHH MO TEXHUYECKOMY OOCTYKUBAHHIO
YY4aCTKOB XOJIOJIHOTO BOJIOCHA0KEHHUS (OCMOTP, PEMOHT).

3.1.3 Jlannsie mo kosioauaMm (oOcienoBaHUWE Ha 3ara30BaHHOCT,
3alOPHO-PEryIUpyIoIIas apMaTypa, BOJOMEPHI).

3.1.4 TIlnanupoBaHUE MEPOIPHUITHI MO TEXHUYECKOMY o0cIyXHu-
BAHUIO KOJIOAUEB (OCMOTp, PEMOHT).

3.1.5 JlanHple TO HACOCHBIM CTaHIUAM (KOJMYECTBO, MapKa,
XapaKTEepUCTUKU  HAacoca M OJEKTPOJBHUIaTelisi,  BCIOMOTaTelIbHOE U
JIOTIOJTHUTEIILHOE HACOCHOE 000y IOBAHUE).

3.1.6 [InanupoBaHue MEPOIPUATUN MO TEXHUYECKOMY OOCTY>KUBAHUIO
HACOCHBIX CTaHIUU (OCMOTp, PEMOHT).

3.2 baza naHHBIX IIEHTPATN30BAaHHOTO TOPSAYETO BOJOCHAOKEHHUS.

3.2.1 Vyactku BojompoBoAa (KOOpAWHATHI, XapaKTEPUCTUKH TPYO,
TEXHUYECKOE COCTOSHUE yJacTKa, TAaHHBIE O BBOJIC B AKCILTyaTaIMIO U PEMOHTAX).

3.2.2 IlnanupoBaHHe MEPONPUATUNA IO TEXHUUYECKOMY OOCITYXH
BAaHMIO YYaCTKOB TOPSYETO BOJOCHAOXKEHHS (OCMOTp, PEMOHT).

3.2.3 Jlannbie 1o kosojanaMm (oOclieoBaHKE Ha 3ara3oBaHHOCTb,
3aIOPHO-PETYIUPYIONIAas apMarypa, BOJOMEPHI, H3MEPHUTEIN pacxoja BOJIbI,
U3MEPUTEITU PAcX0/ia Teria).

3.2.4 TlnanupoBaHUE MEPONPUATHI MO TEXHUYECKOMY o0cCyKHu-
BAHUIO KOJIOAIEB (OCMOTp, PEMOHT).

3.2.5 JlaaHble TO HACOCHBIM CTaHIUAM (KOJWYECTBO, MapkKa,
XapaKTEPUCTHKKA  HAcoca W DJEKTPOABUTATENS,  BCIIOMOTATEIhLHOE M
JIOTIOJTHUTEIIFHOE HACOCHOE 000PYI0BaHHUE).

3.2.6 IlnanupoBaHuE MEPOMPHUATUI IO TEXHUYECKOMY OOCITY>KHBAHHUIO
HACOCHBIX CTaHIUH (OCMOTp, PEMOHT).

3.3 ba3za maHHbBIX KaHAJIU3AIUH.
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3.3.1 VYuactku kaHanu3auuu (KOOPAMHATHI, XapaKTEPUCTHKU TpyO,
TEXHUUYECKOE COCTOSIHUE y4acCTKa, JAHHBIE O BBOJE B AKCIUIyaTal[MI0 U PEMOHTAX ).

3.3.2 IlnaHupoBaHHWE MEPONPUITHI MO TEXHUYECKOMY OOCIIykH-
BaHHWIO YYaCTKOB KaHaJW3aIuu (OCMOTp, PEMOHT).

3.3.3 Mannble mo KojoguaMm (oOcienoBaHME Ha 3ara3oBaHHOCTb,
3aIOPHO-PETYIUPYIOLLas apMaTypa).

3.3.4 [InaHupoBaHWE MEPONPUATUIN IO TEXHUUYECKOMY o0Ocmyxu-

BaHMUIO KOJIOAIEB (OCMOTp, PEMOHT).

3.4 baza 1aHHBIX TETUIOCHAOKEHMUS.

3.4.1 Yyactku TemionpoBoja (KOOpAMHATHI, XapaKTEPUCTHUKU TPYyoO,
TEXHUYECKOE COCTOSTHUE y4acTKa, JaHHBIE O BBOJIE B AKCILTyaTALIMIO U PEMOHTAX).

3.4.2 TlnanupoBaHHWE MEPONPUATUN IO TEXHHUUYECKOMY OOCITYXU-
BAHUIO YYaCTKOB TEILIOMPOBOAA (OCMOTp, PEMOHT).

343 Jlaunpie 1o KojoamaM (oOciemoBaHHE Ha 3ara30BaHHOCTD,
3aMOpPHO-PEryIUpYIolas apMaTypa).

3.4.4 IlimanupoBaHUE MEPONIPUATHHI MO TEXHUYECKOMY o0cIy)Hu-
BAHUIO KOJIOAIEB (OCMOTp, PEMOHT).

3.4.5 JlaHHble TI0 HACOCHBIM CTaHIUSAM (KOJWYECTBO, MapkKa,
XapaKTEPUCTHUKM  HAacoca W DJEKTPOABUIATeNs,  BCIOMOraTeilbHOE U
JOTIOJTHUTEIHLHOE HACOCHOE 000PY/I0BAHHKE).

[InaHupoBaHve  MEpONPUATHH 1O  TEXHUYECKOMY  OOCITYKHBAHHIO

HACOCHBIX CTaHIUH (OCMOTp, PEMOHT).

3.5 ba3a maHHBIX Ta30CHA0KEHUS.
3.5.1 VYyactku razonpoBoja (KOOPAMHATHI, XaPAKTEPUCTUKH TPYO,
TEXHHUYECKOE COCTOSIHME Y9acTKa, TaHHBIC O BBOJC B JKCILTyaTalMIO M PEMOHTAX),

B 3aBHUCHUMOCTH OT Ha3HAYCHUA U JaBJICHUA (BBICOKOFO, CpCOHCTO, HI/ISKOFO).
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3.5.2 IlnanupoBaHUE MEPONPUATHA TIO TEXHUYECKOMY OOCITYKH-
BaHMIO YYaCTKOB Ta30MpoBoja (OCMOTpP, PEMOHT).
3.53 JlaHHbIE 1O  Tra3oOpACHPENEIUTEIBHBIM  YCTPOMCTBaM
(obcnenoBaHMEe Ha 3ara30BaHHOCTb, 3aIIOPHO-PETYJIUPYIOLIAs apMaTypa).
3.5.4 IIlnanupoBaHue MEPOINPHUATUNA IO TEXHUUYECKOMY o0cIyXu-
BaHHIO Ta30paclpeeaUuTENbHBIX YCTPOMUCTB (OCMOTp, PEMOHT).
3.5.5 JlanHble 1o KOJOALIAM K KaMepaM MOJ3EMHBIX COOPYKEHUM
(oOcnenoBaHMe Ha 3ara30BaHHOCTb, 3aIIOPHO-PETYJIMPYIOLIAs apMaTypa).
3.5.6 IlnanupoBaHue MEPONPUATUN IO TEXHUYECKOMY OOCITYKHUBAHHUIO
KOJIOJIIIEB U KaMep MO3EMHBIX COOPYKEHUM (OCMOTp, PEMOHT).
3.5.7 [amnpie 1o KoBepaM (THNI, Mapka, oOCJIeIOBaHHE Ha
3ara30BaHHOCTb, 3AIIOPHO-PETYIUPYIOIIAs ApMaTypa).
[TnanupoBaHue MepONPUATUN MO TEXHUUECKOMY OOCIIYyKMBaHHIO KOBEPOB
(ocMOTp, PEMOHT).
JlanHbIe 0 COOpHUKAM KOHJICHCATa (TUII, MapKa, TUAMETP, O0BEM).
JAHUPOBAHHE MEPONPHUATHIA MO TEXHUYECKOMY OOCTYKU-BaHUIO COOPHUKOB
KOHJIeHCcaTa (OCMOTp, PEMOHT).
3.6 ba3a maHHBIX AJIEKTPOCHAOKEHHUSL.
3.6.1 VYuacTtku KkaOenbHBIX JIMHUM (KOOPAMHATHI, XapaKTEPUCTUKH
IIPOBOJIOB, TEXHUYECKOE COCTOSIHME y4acTKa, JaHHbIE O BBOJE B OJKCIUIyaTallUIO0 U
PEeMOHTaX).
3.6.2 IlnanupoBaHHEe MEpPONPUITHI IO TEXHUUYECKOMY OOCITYXKH-
BAaHHUIO YYaCTKOB 3JIEKTPOCHAOKEHHS (OCMOTpP, PEMOHT).
3.6.3 JlanHble 1O CHJIOBBIM TpaHcpopMaropaMm (JaHHbIE O BBOJE B
HKCIUTyaTalMI0 U PEMOHTAX, TUII, MapKa).
3.6.4. TlnanupoBaHuWe MEPONPHUATHIA IO TEXHUYECKOMY OOCITY>KU-BAHHIO

TpancpopMaTopoB (OCMOTp, PEMOHT).
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JlaHHBIE TIO pacmpeieIuTeIbHbIM YCTPONCTBaM (JaHHBIE O BBOJIE B
HKCIUTyaTallI0 U PEMOHTaX, HAMMEHOBAaHUE 000PYI0BaHUS, TUII, MApPKa).
3.6.6. IlmanupoBaHue MEPONPUATHN MO TEXHUYECKOMY OOCITY>KU-BaHHUIO

pacnpeenTuTeIbHBIX YCTPOUCTB (OCMOTP, PEMOHT).

3.7 baza aHHBIX CBSI3U.

3.7.1 VYdactku kaOenbHBIX JIMHUNA (KOOPAMHATHI, XapaKTEPUCTHKU
MIPOBOJIOB, XapPaKTEPUCTUKU TPYO, TEXHUYECKOE COCTOSHUE Y4YacTKa, JaHHBIE O
BBOJIE B JKCILTyaTallMIO U PEMOHTAaX).

3.7.2 TlnanupoBaHuE MEPONPUATHA TIO TEXHUYECKOMY OOCITYKHU-
BAHUIO YYAaCTKOB KaOEIbHBIX JUHUM (OCMOTpP, PEMOHT).

3.7.3 JlanHbIe 1O pacOpeeIUTEIbHBIM SIIUKaM (TUI, MapKa, TaHHBIE O
BBO/IE B DKCIUTyaTaIMI0 U PEMOHTAX).

[InaHupoBaHWEe  MEPONPUATUM TIO  TEXHUYECKOMY  OOCITYKH-BaHUIO
pacrpeaeauTeNbHbIX SIIUKOB (OCMOTp, PEMOHT)
JlanHble 110 Kojoa1am (o0cieJ0BaHue Ha 3ara30BaHHOCTD ).
[InanupoBaHre MEpPONPHUATHH IO TEXHUYECKOMY  OOCITYXH-BaHHUIO

KOJIOALIEB (OCMOTp, PEMOHT)

OcHOBHBIE HaIpaBJICHUA pa60T I10 CUCTCMAaTU3alIN  YIIPABJICHUSA

HCABMKUMOCTBIO KaK CPpCACTBAMUA ITPOHU3BOACTBA

3.3.4 TlporpamMHbIN KOMMNSIEKC yrNpaBneHns 06bekTaMy HEABMXKUMOCTbIO.
OCHOBOH TIOCTPOEHMSI KOMITBIOTEPHOW CHCTEMbl YIPABJICHUS CPEACTBAMHU

npousBojictBa ciaykutr CAFM (computer aided facility management) -
KOMITBIOTEPHAS MOJJCP)KKA YIPaBJICHUS CPEICTBAMH IPOU3BOJICTBA. IJTO

HaIpaBJIeHUE, MpaKTUYecKas mpopaboTka KOTOporo Hayamach eme B 60-e rofml.
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Ha MexayHapogHOM pbIHKE €lI€ HET OOIIETNPUHATHIX CTAaHIApPTOB, TaK KakK 3TH
CUCTEMbI €lI€ HAaXoIATCA B CTaauu pa3paborku. Ilo TexHOomorum ynpaBieHHs
MO>KHO Pa3Iu4MTh TPU HANIPaBICHUS

VYipaBieHue 3eMeJIbHBIMU Y4aCTKAMU

VYpasneHue 31aHUIMH U COOPYKEHUSIMU

VYnpaBiieHne TeXHHYECKUM 000py1I0BaHUEM

[Ipennaraemasi cucreMa BKJIIOYAEeT B Ce0sl MHTEIPUPOBAHHOE YIpaBICHHUE
3JQHUSIMH, COOPYKEHMSIMH, TEXHUYECKMM OOOpYJIOBaHHMEM B COIJIACOBAHUU C
TPYIOBBIMH peCypcamu.

MO>KHO BBIAEIIUTH OT/AEIIBHBIE HATIPABJICHMSL:

- Texanueckoe ynpasieHue 31aHUEM

- YrpaBiieHue IomaasamMu

- YnpasieHue yciyraMmu

- OUHAHCOBBI MEHEIKMEHT

- YnpasieHue nepcoHaiom

- YnpaBieHue KOMMYHUKALUSIMU

TexHuueckoe ynpanieHUe (TEXHUUECKUN MEHEKMEHT) 3AaHUEM

Ilon TepmMuHOM TexHHMYECKOE  YNpABICHUE  34AaHUEM  ITOHUMAIOT
BCEBO3MOKHBIE JIEUCTBHSI, KOTOPbIE HEOOXOIUMBI JIsl HOPMAJIBHOM 3KCIUTyaTaluu
31aHMS, B TOM YUCJIE BKIIFOYAIOIINE TAKUE ACIIEKThI, KaK:

- TexHnueckoe COCTOSIHME 30aHUS MW €r0 OTIEIbHBIX KOHCTPYKTHMBHBIX
DIIEMEHTOB,

- OOopynoBaHue, HHKEHEPHbIE KOMMYHUKAIlMM W CETH, MAIUHBl U
MEXAHU3MBbI, O0CITYKMBAIOIINE 3/1aHUE

- DJIEeKTPOTEXHUYECKHE TPUOOPHI

- TpancnopTHbie MeXaHU3MBI (JTUDTHI, 3CKAIATOPHI U T.11.)

- OOopynoBaHue A KOHJIMLIMOHMPOBAHMS, BEHTWIALIMA M OTOIUICHHUSA

HOMENIEHUN
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- CaHUTaPHO-TEXHUYECKOE 000PYI0BAHUE U OOCTYKMBAHUE

- Opranu3zanus pabouux MecCT (3pProHOMHUKA)

- AKTMBHOE U TaCCUBHOE 000pYAOBaHUE TEXHUKHU 0€30MaCHOCTH

- OXpaHHas CUTHaJIM3a1us ¥ 000py10BaHUE

- KoHTpOoapHO-u3MepuTenpHble IPUOOpPHI U aBTOMATHKA

- HapexXHOCTh HeECcylIMX KOHCTPYKUMW CTEH, NEPEKPBITHH, IMEPEMBIYEK,
JIECTHUYHBIX MapIuied 1 T.II.

- CocTosiHHE TUAPO U NApOU30IALUN

- CoCTOsIHHE TEITION3O0JIALMY OIPAKIAIOIINX U BHYTPEHHUX KOHCTPYKLIHIA

- DCcTeTU4ecKoe cocTosiHue 00BheKTa ((hacabl, MOMEIICHHU)

- YrpaBieHue SHEPreTUKON

PaboThl O TeXHMYECKOMY OOCIYXHUBAHHUIO Pa3JCNIAIOTCS MO KaTETOPUSM:
IUIAHOBBIE NEPUOJMYECKHE, INIAHOBBIE pa30Bble U BHEIUIaHOBbIE. [locnennue, kak
npaBuiIo, OOYCIOBIIEHBI (POPC-MaKOPHBIMU OOCTOATENBCTBAMM (KaK TO: MPOPHIB
BOJHBIX KOMMYHHKAIUH, MOXap, oOpylleHne KOHCTPYKuui u T.1.). Ilpu stom
OOBIYHO TEPNUTCS 3HAYUTENbHBIA MaTEepHAIbHbIA YOBITOK, CBSI3AHHBIA C MOpYEi
WIN YHUYTOKEHHEM OO0OpYyIOBaHUS OT UYPE3BBIYAHOTO Bo3xaeWcTBUA. [losTomy
OJHOM M3 1eNeld TEXHUYECKOTOo OOCIy)XMBAHUS SIBISAECTCA MPEIOTBPALLCHUS
BO3HMKHOBEHHUSI TMOJOOHBIX YpEe3BbIYAMHBIX  0OcCTOsTENbCTB. Heobxoaumo
PEAYCMOTPETh BCIIOMOTATENbHBIE PA0OTHI 10 MPOPUIAKTUYECKUM HAOIIOACHUSAM
U KOHTPOJIIO TEXHHUYECKOTO COCTOSIHMS 3JlaHusi M 000pyldoBaHMs. OTH
BCIIOMOTaTe/IbHbIE pa0OThl JIOJDKHBI OTHOCHUTBCS K KATETOPUM  IUIAHOBBIX
NEPUOINYECKUX MEPONPHUIATHI € COOTBETCTBYIOIIMMH nepuogamMu. OIHON W3
(GyHKIMI aBTOMATU3UPOBAHHOM CUCTEMBI SBISETCS ~ KOHTPOJIb IPOBEICHUS
NOJ00HBIX padoOT, KaK TO: 00CIEAOBaHUE HECYIIMX KOHCTPYKIIMI, HAOII0AeHUS 3a
reOMETpUEN 3[aHus, NEPUOJUYHOCTh IIPOBEPKU CUCTEM NPOTHUBOIIOKAPHON
0€30MacHOCTH, CpPOKM MNPOPUIAKTUKM W  3aMEHbl CAHTEXHUYECKHX U

QJICKTPUICCKUX KOMMyHI/IKaI_[I/If/i n T.nO. bonee TOI'0, OIIBIT IIOKA3bIBACT, 4YTO B



118

Cllyyae BO3HUKHOBEHMS 4YpPE3BBbIYAWHBIX OOCTOATENIHCTB MOCTpajaBIlee JIUIIO
MMEEeT MPaBO Ha CTPAXOBYIO KOMIIEHCAIIMIO TOJBKO MPU TOYHOM COOJIOJICHUU
KOHTPOJIBHBIX CPOKOB.

Wrak, cucreMarusaiysi MEPONPHUATHI MO TEXHUYECKOMY OOCITY>KHBAHHIO,
X KOMIIBIOTEPHBIM YYET U KOHTPOJIb BBIIOJHEHUS IPUBOAUT K MOHUKECHUIO

KOJIMYCCTBA OTKAa30B CUCTEM U O6Op}II[OBaHI/I$I.

WNHcniekTupoBaHue 31aHui, 000py10BaHUS U UHBEHTapSI

SBnsieTcst COCTaBHOM 4YacTbl0 MOAYJS TEXHUYECKOoe OOCITy>KUBaHUE.
HepaBHomepHast ocagka 37aHul, CKpbIThie AedEKThl O0OpYJAOBAHHS MOTYT
co37aBaTh HECTAHAAPTHBIC CUTYAllUd C TUMUYHBIMA U HETUITUIHBIMH JIe(heKTaMu.
JledexkTHBIC BEIOMOCTH, HA OCHOBAHHMHM KOTOPBIX MOJXHO BBISSBUTH MPUYUHBI HX
BO3HUKHOBEHHUS COCTAaBJSIIOTCS 3a TPU dTala: WHCIEKTUPOBAHUE, aHaIU3
ne(eKToB; BBISIBIEHUE CIA0bIX MECT CUCTEMBI. JlepekTHbIe BEIOMOCTH MOMOTal0T
COCTaBJISITh IPaUKU TEXHUIECKOTO 0OCITYKUBAHUS.

[Ipodunaktuueckue pabOThl MO KOHTPOJIIO HECYLIUMX KOHCTPYKLUMWA Ha
MPOYHOCTh, KECTKOCTh U YCTOWYMBOCTh HEOOXOIUMO JOJIKHBI BKJIKOYATh B ce0s
AJIEMEHT TEOJIE3MUEeCKUX HAOJIOMCHU 32 PaBHOMEPHBIMH M HEPABHOMEPHBIMU
neopManMsiMid M KpeHamMu 37aHUM B 1I€JIOM, MX OTJEIbHBIX (parMEeHTOB U
neopmanmsiMu  nipuseraromieid  repputopuu. IlomoOHbIe HAOMIOAECHUS TOJKHBI
MIPOBOAUTHCSA C OMPENEIICHHOW MEPUOANYHOCTBIO W HAKAIIMBATHCS B OTIEIBbHOU
0a3e JaHHbIX. DTO MO3BOJUT MPEABUACTh 3aPOXKICHUE aBAPUWHON CHUTYyallUH U
MPUHATE 0OOCHOBAHHOE WHKEHEPHOE pEIICHHEe Ha HadalbHOU cTajauu. OmnbIT
MOBBIIEHUS HKCIUTYaTallMOHHOW HAJIEKHOCTH 3JaHUK U COOPYKEHHI MTOKA3bIBAET,
YTO MO OOJBIIMHCTBY aBAPUMHBIX OOBEKTOB HE HMEETCS JOCTOBEPHOM 0asbl
HaOmoAeHnil. OTCYyTCTBUE MHOTOJETHUX HAOJIOJACHUN TPUBOAUT K TOMY, YTO

3a9aCTyI0O HCBO3MOXHO OIHO3HAYHO OIIPCACIINTL IIPUYHUHBI, IIPUBCAININC K
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aBapUMHOMY COCTOSIHUIO 3/1aHusi. B CBOIO ouepesb, 3TO MPUBOJUT K CHUIKEHUIO
Ka4yecTBa U CTEIIEHU 0OOOCHOBAHHOCTH MH)XKCHEPHBIX PEIICHUM.

Takum o0pa3om, opraHuzaius reofe3MuecKOro MOHMTOPUHTa OOBEKTa U
HaKOIUICHHWE ©0a3bl JAaHHBIX SBJISIETCS OJHOM M3 Ba)KHBIX COCTaBHBIX 4YacTel

TCXHUYCCKOTI'O MCHC/I?KMCHTA 00BEKTOB CTPOUTCJILCTBA.

AKTyanu3anus JaHHBIX

AKTyanmu3anys JaHHBIX IPOM3BOJUTCS HA OCHOBAaHUU OTCIEKUBAHUU
U3MEHEHUI B INpoLEcce IPOCKTUPOBAHMS, CTPOUTENIBCTBA, OSKCIUIyaTaluu
O0OBEKTOB HEJIBMKUMOCTH, HA MPOTSKEHUHM YXKU3HEHHOTO LMKIA 00OpYyIOBaHUS.
Co3laHre KOMIBIOTEPHON MOJENM 3[aHUsl Ha J3Talne NPOEKTUPOBAHUS U
MOCTENIEHHOE HAaChIIlleHnEe HHPOpMAIUEHl O MOCTYIUICHUH, IEPEMELICHUH, PEMOHTE
U BbIOBITUM OOBEKTOB YYE€Ta TO3BOJSET YIPABISATH BCEMH OOBEKTaMU U
NPOUCXOASIIMMHA COOBITUSIMA B ABTOMAaTM3MPOBAHHOM BHJE. OJEKTPOHHOE
MMPOEKTUPOBAHUE BAPUAHTOB U3MEHEHUN U UX TMOCIEICTBUN MMO3BOJSET OTOUTH OT
«IIOCMEPTHOI0» y4€Ta, UCIIOJIb3yEMOI0 cernyac.

BenencrBue pasnuumii B UENAX OCYIIECTBICHUS YHPABICHUS PEATU3YIOTCS
pa3ianuHble TOIXObl K PEIIeHUI0 3TUX mpobiem. [Ipeanaraemas cucrema a0KHA
YCTAaHOBUTH CBSA3M MEX]y HAIIPABJICHUSIMHU.

OTtaenbHbIE COCTaBIAIONIME, 00ECIEUnBAsl €IUHBIN MEXOIOUYHBIN (hopmat
nepesayd JaHHbIX, PEIIaloT MPOoOJIEMbl, BOSHUKAIOIIME HA Pa3/IMYHBIX ydacTKax

OOBEKTOB U MOAYUHSIIONIUECS PA3TUYHBIM CTPYKTYPHBIM MOIPA3ACICHUSIIM.

YnpasneHue miomaasiMu
Moayns ynpaBiaeHHs IUIOIIAISIMU SBISIETCA OJHUM W3 BAKHEUIIHUX IO
3HAUUMOCTH. [[J14 panMoOHAJIbHOTO MCHOJIb30BAHUA IUIOIIAJAECH B  3JaHUU

ITIOCTOSHHO HCO6XOI[I/IM8, dKTyaJIbHaA HH(i)OpMaHI/IH O HMCIOIIHNXCS B HAJIMYUHU
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MOMEIICHUAX C yKa3aHWeM WX (YHKIMOHAJIHLHOTO HAa3HAYCHHS, MPOICHTE WX
3arpy3Kku, HH()OpPMAIUH O MOTH30BATEIAX U IPYToi HHPOpMAITUH.

Kak moka3piBaeT OMBIT 3KCIUTyaTallud OOBEKTaMH CTPOUTEIBCTBA, YEpe3
HECKOJBKO JIET TMOCJE Hauaja dSKCIUTyaTalluu 37aHusl MpPOeKTHas uH(opMmaius
nepectaeT  ObITh  akTyanbHOW. [lomemieHus MoOryT OBITH  pa3leicHBI
MEePETOPOIKAMHU WJIM OOBEIUHEHBI, TIEPEHECEHBI IBEPHBIC MPOEMBI, U3MEHSIETCS
GyHKIMOHATBLHOE HAa3HAYCHHE TIOMEIICHUH, CMEHSETCS HX  «BJaJelein
(HampuMep: ayauTOpusl 3aKperuisieTcss 3a Apyrod kadeapoit miau jgabopaTopuei,
chaaeTcsi B apeHay | T.M.). [IpouMcXomuT cMeHa OTIENOYHBIX U OOJIMIIOBOYHBIX
MaTepuajoB CTEH, TMOTOJKOB M Tmoja. B pesynbrare mNOMOOHBIX Omepanui
WU3MEHSIOTCS TPOEKTHBIC XapaKTEPUCTHKU MMOMEIIeHUH (TIomaab, o0beM | T.IL.).
N3-3a wu3MeHeHUs (DYHKIMOHAIBLHOTO HA3HAYCHHWS MPOU3BOAMTCS CMEHA
WHBEHTApS MW O00OpYy/JOBaHMs, 3aKPEIUVICHHOTO 3a TIOMEIICHHEM, a TaKke
W3MCHSIOTCS 3aTpaThl, TpeOyemble I TUTAHOBBIX W BHEIUIAHOBBIX PEMOHTHO-
TeXHUYECKUX pabor. WM3-3a cMeHBl WHBEHTaps (HampuMep, pa3MEIICHUE
JEMOHCTPAIIMOHHBIX TEJIEBU30POB, JMHTO(QOHHOTO OOOPYIOBaHUS, YBEIHMUYCHUE
pa3Mepa JOCKH | T.II.) MPOUCXOTUT U3MEHEHHE CTaTyca MOMEICHUSI.

Kak nmpaBuio, mogo0HbIe U3MEHEHUS MPAKTUUECKH HE HAXOSIT OTPAKCHUS B
MIPOCKTHOM JOKYMEHTanuu. J{ayke pa3oBoe BHITTOJTHCHHE aKTyaIn3alliy MPoeKTa (a
ATO TIPEAToiaracT MPOBEJACHUE TPYAOEMKHX OOMEpPOB M UYEPTEKHBIX pabOT IO
CO3/IaHUI0 aKTyaJbHBIX TUIAHOB) ycTapeBaeT yepe3 3 — 5 umer. Illostomy
OpraHu3alys aKTyaJld3allid TPOCKTHOW JOKyMEHTAIlMd II0 IUIOHIQJsIM |
MOMEIICHUSIM CTPOUTEIILHOTO OOBEKTa SBISETCS OJHOM W3 BaKHEUIIUX 3a/1a4
MOJIYJIS YIIPaBJICHUS TUIOIMIAIAMHU. TeKyIre u3MEHEHHs B TUIAHUPOBKE, OTICIKE,
cocTaBe O0OOpYyJOBaHMs IOMEIICHUS JODKHBI HEMEIJICHHO BHOCHUTBCS B
AJIEKTPOHHYIO  MOJIEJIb  CTPOUTENBHOTO O0BEKTa — B TrpadUyecKylo u
uHpopMaIMOHHYIO 0a3zy. DTO 00eCHeYUT CTPYKTYphl YIpPaBICHUS aKTyalbHOU

uHdopmaImei o 00bEKTy B JIFOOOH MOMEHT BPEMEHHU.
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OYHKIMOHAIBHO YINpABIEHUE IUIOMIAASMU MOXET BKJIOYaTh B ceOs
cienyromnme 0JI0KU U MOIYJIH:

ornpeaeneHrue 00beMOB U TIIONIAIeH

aHanu3 (QyHKIIMOHAJILHOTO HA3HAYEHUS

qucrieTyepckas  ciyk0a  (CocTaBieHHME  paclucaHusi, OIEepaTUBHOE
BBIJICJICHUE [TOMEILIEHU, CMEHA ayAUTOPUN U T.II.)

YIIPaBJIEHUE MOJIb30BATENSAMU TOMEILICHU I

MEHEIKMEHT apeHAaTOPOB

yrpaBiieHHe nepenpouiInpoBaHIEM U MEPETIaHUPOBKOMN TUIOMIA e

VYrpasnenue nepenpoduIMpoBaHUEM U MEPEIIIaHUPOBKON TUTOIIAIeH

SIBngeTcs cOCTaBHOM 4acThIO MOAYJIS YIIPABIICHMS IIomansmMu. B nmponecce
HKCIUTyaTallil OOBEKTOB HEABIKUMOCTH MOXXET BO3HUKHYTH IMOTPEOHOCTH B
MEPEIUIAHUPOBKE W M3MEHEHWHM (YHKIMOHAJIBLHOTO HA3HAYCHUS TIUIONIAJICH,
KOTOpblE HE TpPeOYIOT MPUBICYEHUS CIECHUATUCTOB- MPOEKTUPOBIIUKOB U
apXUTEKTOpPOB. Hanuuue apXMBHOM NPOEKTHOM JOKYMEHTALMH, JAHHBIX O
BCTPOCHHBIX KOMMYHUKAIIHX, I03BOJIIET OTBETCTBEHHOMY 33 U3MEHEHUs 00bEeKTa
HEJBUKUMOCTH OIPEAEIUTh, HACKOJbKO BO3MOXHBI MOJOOHBIE M3MEHEHHs. B
Clly4ae MOJIOKUTEIBHOIO PEIIEHUsI CO3/1aTh HEOOXOJUMYIO IOKYMEHTALUIO U TEM
CaMbIM COKPATUTbh U3/ICPKKHU U BPEMsI Ha MPOBEJICHUE MTPOEKTHBIX paboT. B ciyuae
CEPBE3HBIX U3MEHEHNN ONEPATUBHO MPEACTABUTH MOAPSIAYUKAM WJIU MOATOTOBUTH
K TEHJEPHBIM TOpraM HEOOXOJIUMMBbIE HCXOJAHbIE JaHHbIe. Kpome Toro, 3a cuér
aBToMaTu3alUuu ~ paboOT  MOpU  BApUAHTHOM  TMPOEKTUPOBAHUU  MOKHO

OIITUMHU3HUPOBATH PACIIPCACICHUC HJIOHla,Heﬁ I10 pa3JIN9YHbIM KPUTCPHUAM.

YIpaBieHue yciryraMu
VYipasieHue yciyram akKyMyJMpyeT BCE JEHUCTBUSA, KOTOPbIE HMEIOT
3HAYECHHUE JUI1 COXPAHEHUs MAaTEPUAJIBHBIX LEHHOCTEH, WCIIOIb30BaHUA U

HaACKHOCTH 34aHUA. Nmu sBastoTCs:
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- YOopka 31aHus

- O6uiee ynpaBieHUE MPOI0OBOJILCTBEHHBIM CHA0XKEHUEM

- CaHUTapHO - TUTUEHUYECKUE YCITYTH

- ConuasnbpHble yCIIyTH / COIMaibHOE 00CITyKUBaHUE

- Cnenduueckue yciyru no oociyKuBaHuIo

- City»0b1 6€301aCHOCTH

- Kypbepckue yciyru

- Yciyru 61opo

- Baytpennsist 06paboTka mo4Th

- Yciyru no nepeesny

- ¥YX0x 3a 3¢MeIbHBIMHA Y4aCTKaMu

- Yeayru no cOopy ¥ yTHIIM3AIMHA OTXO/I0B

- MenuuuHckue yciyru

- DKCIEpTHOE OOCITyKUBAaHUE

- Yciyru nmpadeqHou

- IIpoune ycayru

@UHAaHCOBBIA MEHEI)KMEHT

@DUHAHCOBBI  MEHEPKMEHT  OXBAaThIBAET BCE OTHOLIEHUS  MEXIY
BIIAJENblIaMU 3JaHUS W TOJb30BaTENsIMU 37aHud. B wacTHocTH, K 3TOM cepe
OTHOCATCH:

- PeIHOK HEBUIKUMOCTH

- IIpaBa Ha 3eMeIbHbBIE YUACTKU

- Takcanus 3aCTPOCHHBIX U HE3aCTPOCHHBIX 3€MEJIbHBIX YYaCTKOB

- [IpnoOpeTeHne 3eMenbHBIX YYaCTKOB

- YopasneHue oOEeKUTUAMU, NPOPUIAKTOPUSIMH, 0a3aMH OTIbIXA, YKUIIBIM
dboHIOM

- AIMUHUCTPUPOBAHNE aPEHIHBIX OTHOILIEHUHN

- Y1paBieHue 10roBopaMu
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- YrpaBieHue rapaHTUHHBIMU 00513aTEILCTBAMU

- Byxranrepckuii yuét 00bEKTOB

- UnBectuius u puHaHcupoBaHue

- OnepaTvBHBIA MOHUTOPUHT BBIMIOJHEHUS JJOTOBOPHBIX 0053aTE€IHCTB

VYrpaieHue nepcoHanom

B ynpaBineHuu nmepcoHanioM paccMaTpUBAIOTCSI BCE BOIPOCHI, CBSI3aHHBIE C
MIEPCOHAJIOM:

- AAMUHHCTPUPOBAHKE NEPCOHANIA

- [TonroToBka v mepenoAroToBKa

- Kpaimdukarus

- Pacuets! 3apaboTHOI TUTaTHI

- ConasbHbIE YCIIyTH

VYrpapieHne KOMMYHHUKALUSIMU

VYrhpaBieHre KOMMYHUKAI[MSIMM ~ HAMpaBJICHO HA  OpPraHu3aluio |
ONTUMU3AIIMIO BHYTPEHHUX ¥ BHEITHUX MH(DPOPMAITMOHHBIX KaHAJIOB:

- CenekropHas CBA3b

- [ToutoBoe coobieHNE

- Tenedponus

- @akCUMWIbHAS CBSI3b

- Intranet

- Internet

- ISDN

- Mo6unbHas CBsI3b

- PagnocBs3b

- CrienmnanbHasg TEXHUKA

[IimanupoBaHue nepee3nos.
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OntumanbHasg 3arpy3ka IUIOIIAJAEH 3JaHUM W COOPYKEHHM C LEJbIO
MaKCHMAaJIbHOTO YJOBJETBOPEHUS MO KOJIHUYECTBY, KaYECTBY, (QYHKIHMOHAIBLHOMY
COOTBETCTBUIO  NOTPEOHOCTSIM  MOJb30BATENEH  IO3BOJSET  PallMOHAIBHO
IUIAHUPOBATh  3arpy3Ky  Iuiomaaeil. lLlemouku  nmepee3goB  CBA3aHBI  C
JIOTIOJIHUTEIBHBIMU MPOOJIEMaMH IO COTJIACOBAHUIO CPOKOB 3aIlVIaHMPOBAHHBIX
MEpPOMNPUITUHA, COCTAaBJICHHUEM HOBBIX paclUCaHuM, 3aka3aMm O000pYIOBaHUA,
WHBEHTApPs1, COCTABJIEHUEM JIOTOBOPOB MOAPSAA.

ABTOMAaTHM3anus ydeTra B3aUMOCBS3€HM NpH  Iepee3iax  MO3BOJIUT

3¢ (HEKTUBHO TUIAHUPOBATD U YIIPABJISTH STUMU MPOIIECCAMHU.

WNHBenTapu3anus.

[IpoBenenne OSTUX  MEPONPHUATHH  MOXKET OBITh  YIPOIICHO
OPUMEHEHHEM OO0OpYJIOBaHUS [UIsl pacleyaTKd M CUMTHIBAHUS IITPUX-KOJA.
Nudopmanusi 0 HAIMYUU U COCTOSIHUU MOJJIEKAIIMX WHBEHTApU3AIlMU OOBEKTOB
MOo3BOJIAET 0oJiee TOYHO KOHTPOJUPOBATH 3aTpaThl U MPEAOTBpamiath (HaxkTsl
HEJ0CTATOYHOU 00ECIIEYUEHHOCTH PECYpCaMu MIPU BBIMOJIHEHUU MPOEKTHBIX padoT.

YnpaBrneHue cpeACTBaMH JOCTyIa K 00BEKTaM B OXpaHOU

Jlis MHOTHX 3aBeIeHUN BaXXHO OOecreueHue MPOCTON U yI0OHON CUCTEMBI
JIOCTyIa COTPYJHUKOB B HEOOXOAMMBIE TIOMEILIEHHUSI, K pabouuMm Mectam. Crucrema
YIIPABJICHHSI NPaBaMH JOCTYIA IO3BOJSET OPraHU30BATh ABTOMATU3UPOBAHHBIN
y4€T BBIIAHHBIX KIIIOYEH C y4ETOM MpaB AOCTyIa ONPENEIEHHOTO COTPYJIHUKA B
COOTBETCTBYIOILIEE TTOMEIlleHHE. MHOrue yupeKaeHus: 001a1atl0T OnpeeIeHHbIMU
HEMaTepuaIbHbIMU (HO MPEACTABISAIOIUMU OOJIBIIYIO LIEHHOCTh) aKTUBAMH, YTO
0o0ycCJIOBIMBAET cHEeUU(PUKY OXpaHbl. B 3TOH cuTyaluu akTyalbHOH SIBISETCS
npo0semMa pa3srpaHuyYeHUs OJTHOMOYHA U YETKOE X BBIITOJIHEHHE.

YnpasieHue 10roBopamu

OObIYHO y4eOHbIE YUPEKICHUS HMMEIOT OOIIMPHBIE CBSI3M B Pa3INYHbBIX

obnactsix.  JlonroBpemMeHHBIE  JOTOBOPHBIE  OTHONIICHHUS  IEIECO00pa3HO
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KOHTPOJIMPOBaTh  aBTOMATU3UpPOBaHO. BeneHue apxuBOB  JOTOBOPOB U
COITYTCTBYIOIIUX JIOKYMEHTOB B D3JEKTPOHHOW (opMe MO3BOJHUT OINEPATUBHO
BBITIOJIHATh MX aHAIW3, OTCJICXKHUBATh JIMHAMUKY Pa3BUTUSI JTOTOBOPHBIX
OTHOIIEHUH CO CTOPOHHUMH OpraHU3AlMIMHU, HAKAIUIMBATh M OOHOBJIATH 0azy
MOAPSTINKOB U 3aKA3UYHUKOB.

VYmpasnenue yOOpKoi moMeneHui u TeppUTOpuid

3a cu€t »h(deKTUBHON OpraHu3aIu TpyJa MO YOOpKe MOMEIICHHH u
TeppuTOopuii  mocturaercs HSkoHomus 0 10%4  cpeactB.  Ompenensiercs
OTIpEJICTICHUE WHTEPBAJIOB YOOPKH, TPUMEHEHHUE Pa3JIMYHBIX TEXHUYECKHUX,
XUMUYECKUX CPEACTB U MaTepuayioB miisg yOopku. [Ipu 3TOM yduThIBaeTCS TOT
dakT, YTO TIUIOMIAAM B CBS3M C IEpPEINIAHUPOBKAMU U HU3MEHEHHUEM
(GYHKIIMOHATBFHOTO HA3HAYEHUS MOTYT W3MEHSTHCA. ABTOMATHU3AIUS TO3BOJISET
TOYHEE YYUTHIBaTh pealibHble OOBEMBI PpabOT, HMX CTOMMOCThb, Kad4e€CTBO
WCIIOJTHEHUS, BECTHU CTAaTUCTUYECKUE HAOMIOJECHUSI C LEJIbI0 YCTaHOBJICHUS
UUKIUYHOCTH JIOTIOTHUTEIBHBIX BUIOB YOOPKH.

YupasiieHue nepcoHaIoM

DOrta o0yacTh yIpaBiCHUS BKIIOYAaeT B ce0s TEKyIee yIpaBICHUE
MIEPCOHAJIOM, MEPOTPUATHS TI0 TOBBIIICHUIO KBATIU(DHUKAIMKA U TEepeoOyICHUIO
COTPYJIHHUKOB, Pacy€Thl 3apa0OTHOM IUIAThI, PEIIEHHWE COLMAIBHBIX BOIPOCOB.
OtyacTu ynpaBi€HYECKHE CHUCTEMbl B 00JacTH pacdéra 3apaOOTHOM IUIaThl yxKe
MHTETPUPOBAHBI C MPOQPECCHOHANIBHBIMU CUCTEMaMU OYyXTaJITEPCKOro y4éra.
[TosToMy HEOOXOJUMO YCTAHOBUTH BO3MOXXHOCTh KOHBEPTAIIMU BBIXOJAHBIX
JTAHHBIX B 3TU CUCTEMBI.

ApXUB IIJIaHOB

DJIeKTpOHHAs apXWBallUsl MPOEKTHOM JOKYMEHTallMM TO03BOJSIET OBICTPO
HAXOJIUTh JIFOObIE JaHHBIC 110 MPOEKTY, U3MEHEHHUSAM B IIPOEKTE Ha 00y 1aTy. B

0001 MOMEHT BPEMEHU MOKHO IOJYYUTh aKTyalbHYI0 HH(QOpPMALMIO KakK IO
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TEKYLIEMY COCTOSIHUIO OOBEKTa, KOMMYHHKaLUsIM, 00OPY/I0OBAaHHIO, WHBEHTAPIO,
TaKk W 1O BapuaHTaM MPOEKTUPOBAHUS M 10 MCTOPUM H3MEHEHHUs JH0O0U
COCTAaBHOM 4acTu OOBEKTA.

Kareropuun nHpOpMalOHHBIX TOTOKOB

NudopmanimoHHbie MOTOKU MOKHO pa3AesiuTh Ha TPU KaTErOpUU

Texandeckast nHbOpMAITISI

DKcIuTyaTanus, peMOHT U 00CTyKMBaHHE OOBEKTOB HEIBUKUMOCTHU

OKcrutyaTalds CHUCTEM KaHalIM3allid, BOJOCHAOXKEHUS, BEHTWISIUH,
AHEPTrOCHAOKECHHUS

OKcItyatauuss KOHTPOJIbHO-U3MEPUTENIbHBIX MPUOOPOB M TEXHUYECKUX
CpEICTB

OKcIutyaTauus OXpaHHOM M MOKapHOW CUTHAIU3alnN

OO0 00CTy»KHUBAIOIIMX CUCTEMAaX M TEXHUKE 0€30IMacHOCTH

KomMmmepueckast unpopmanus

N3aepKKu 110 SKCIUTyaTaluy 34aHuN

[IpsiMble U3EPKKHU MO MTPOU3BOACTBEHHBIM O0BEKTAM yUETA

KoHTposs O0roxeTa

KOHTpOJIb BBINOJIHEHUS JOTOBOPOB IO YCJIOBHSM, CpPOKaM, CyMMaM M
CaHKLIUSM.

CrpaxoBaHue

KoHTpoJ1b BBINIOJIHEHUSI TEKYIIIUX TUIATEKEN

HNuBeHTapuzanus

Nudopmarus 06 unpactpykrype

Hcnonp3oBanue miomaaeu

WN3meHeHne Ha3HaYeHUs UCIIOJIb3YyEMbIX TUIONIaAeH

ApXUBBI JAHHBIX OIPOEKTHON JOKYMEHTALUH

O0ecrieuenne HaIEKHOCTH 00OBLEKTA

4 Ilo JaHHBIM HCMCIKUX CIICIITMAJIMCTOB.
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Pabota cinyx0
PacrnionoskeHre U BHYTpEHHHE MTepee3abl Moapa3aeieHu

CocTostHue mpuiIeraroux TePPUTOPUI

Cesi3p  MH(OPMAIIMOHHBIX  TOTOKOB ~ OOECIIEYMBAETCS HAa  OCHOBE
HEpPa3pBIBHOW CBSI3W MEXAy MpeicTaBlieHHeM HHpopManuu B rpaduyeckord u
CMBICIIOBOM (popMax (Talmuilbl, (opmbl, OTYEThI). [Ipu 3TOM OOHOBIIEHHE JaHHBIX
npu pabore B rpagMuecKOM pelaKkTope HEMEIJIEHHO OTpaskaeTcs B 0a3e JaHHbBIX,
ONHUChIBaIONIeH cymHocTh oObekTa. Haobopor, u3MeHeHHe IaHHBIX B 0a3ax
BBI3bIBACT COOTBETCTBYIOIIEE H3MEHEHHE B TIpadUyecKoM NpeCTaBICHUU

uH(popmanuu.



