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U3 NPHUHATOI QUIIbTPALMOHHOI CXeMBl, IpU obecrieyeHuu Tpedy-
€MO} MHTEHCUBHOCTH CHW)KEHHS YPOBHS IPYHTOBBIX BOJ METOa-
MH yCTaHOBHBLICHCS M HEYyCTaHOBHBLIEHCS GuabTpannu [2]:
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TIpU HEYCTAaHOBHUBIIEHCS QrubTpanym —
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rae L,y — cyMMapHOe (QUIBTPAalIMOHHOE CONPOTUBJIEHHE MO CTE-
MEHH U XapaKTepy BCKPBITHS BOJOHOCHOTO IIACTa, ONPEACIIEMOe
HAaYalbHLIMKA ¥ TPaHUYHBIME ycioBusmu uisrpauuu; H — pac-
YeTHBIH Hanop, M; T — NpOBOAMMOCTH ILIACTA, lecyT; (] — UHTEH-
CTHBHOCTh MHQHIBTPALMOHHOTO NHUTAHKs, M/CYT; T — Bpemst cTa-
Ownm3anu, cyT; # —Kod(GHUIUEHT BOJOOTAAYH.

Peanbhast paboTa MenMOpaTUBHON CETH XapaKTepU3yeTcs HeycTa-
HOBHBLIMMCSI PEKHMOM TPYHTOBBIX BOJ, MO3TOMY MEXIPCHHbIC
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PAcCTOSIHUS NPEAIOYTUTENIbHEE PACCUUTBHIBATD METOJOM HeEycTa-
HOBMBILEHCS GUIBTPALIUH.

Pazpaborannas Bepcus mporpaMMHOro Komiuiekca “Jlpenax”
M03BOJISIET B aBTOMAaTU3MPOBAHHOM pPEXUME IPH MHOTOBAPHAHT-
HOH TpopaboTKe MPOEKTHBIX PEIICHUH 000CHOBATH KOHCTPYKIHIO
U pexuM paboThl TOPU3OHTAIBHOTO MAaTEPUAIBHOTO IPEHaXKa;
MIOBBICHTh KaueCcTBO IPOEKTHPOBaHUS M cokparuth Ha 30 % 3a-
TpaThl TPyAa Ha BEIYMCIUTEIBHBIE ONepaiu (PUCYHOK 4).

CIIMCOK UCITIOJIb30BAHHBIX HCTOYHUKOB
CHull 2.06.03-85.MennopaTuBHbIe CHCTEMBI U COOpYKe-
nusi/Tocerpoit CCCP.-M.:ITUTII T'occrposs CCCP, 1986. —
60c.

2. PyKOBOJCTBO IO NPOCKTHPOBAHHIO M M3bICKAHUSAM OOBEKTOB
MEJIHOPaTHBHOTO M BOJOXO3SHCTBEHHOI'O CTPOHMTEIHCTBA B
Benopycckoit CCP (PTIN-82). Yacts Il. OcymmrensHbie U
OCYLINTEILHO-YBIKHUTEIbHBIE cHcTeMbl. Kuura 1.
OcymMTensbHble  CHCTEMbl CaMOTEYHBlE. — MH.:
runpoBoaxo3, 1985. — 28@.

ben-

OCOBEHHOCTHU MAIIIMHHOT'O MOJAEJUPOBAHUA CJIOXHbBIX
IMPUPOJHBIX CUCTEM

Pemenne Bonoxo3sicTBEHHBIX 3a/1a4, CBSI3aHHBIX C IPOEKTHPO-
BaHUEM M 3KCIITyaTalyel BOJOXO03SHCTBEHHBIX 0OBEKTOB BO3MOXK-
HO MPY HAJIMYUH CTICHUATFHON M OCTOBEPHOH MH(OPMAIIUH, COOT-
BETCTBYIOIIMX METOJMK e¢ aHaiM3a Ha 6a3e KOMIBIOTEPHBIX TEXHO-
noruii. B HacTosimiee Bpems1, TPoGJIEMBI PEIIAOTCS HEKOMIUIEKCHO
B MHUIIMATHBHOM TOPSAKE Pa3IMYHBIMU 3aHHTEPECOBAHHBIMH Op-
TaHW3aLUAMH [PH OTCYTCTBHU OTPACIEBOTO CTAHIAPTA, UTO MPHBO-
JMT K TyOJMPOBAHMIO IPOrPaMMHOTO oOecriedeHns 1 0a3 JaHHBIX,
0e3 ydera HEOOXOJUMOCTH OOMEHA MMM MEX]y YJacTHHKaMH BO-
JIOXO03MCTBEHHOIO KOMIUIEKca cTpaHbl. Hampumep, nHBeHTapusa-
1M THAPOMEIMOPATUBHBIX CHCTEM Y)XKE€ 3aBEpIIACTCs, a €AUHAs
METOJMKA XPAaHCHUs, CUCTEMaTH3alUu, NpPEICTaBICHUS U CTaTu-
CTHUYECKOH 00paboTKH MoTydeHHON MH(POPMAINH TT0Ka OTCYTCTBY-
T, YTO 3aTpyAHseT JaibHeinryro e€ oOpaboTKy, HcClieoBaHUE U
UCIOJTb30BaHUE TIPH PEIICHNUH NIPUKIIAJHBIX 3a71au.

Ilpn BHeApEeHHH KOMITBIOTEPHBIX TEXHOJOTHMI HEO0OXOIMMO
HMMETh BBUJY, C OJHOU CTOPOHBI, HEOTPAHUYEHHBIC BO3MOKHOCTH
HCTIONIb30BAHUST KOMIIBIOTEPOB C OOJIBIIMM CHEKTPOM pa3pele-
HMS, C APYroif, - OTCYTCTBHE OIBITa NepeBoaa MHGOPMALUU CO
CTapbIX MalIMH Ha HOBbIe HOocuTeNH. CeroaHs MMEeeT MEeCTO omac-
HOCTb II0TEPH HAKOIUIEHHBIX Ha JICKTPOHHBIX HOCUTEIAX BOJOXO-
3STUCTBEHHBIX M THIPOJIOTHYECKHX NaHHBIX. [Ipobnema ycyryOms-
eTCd OJHOMOMEHTHBIM U IIOBCEMECTHBIM BBIBOJOM M3 IKCILIyaTa-
UM MAllMH CTaporo IOKOJeHHA. B HpIHEIIHEH 3KOHOMUYECKON
CHUTYAIlMH, 3a/laya COXPAHEHMS, MONOJHEHUs MU 3(P(PEeKTHBHOrO
MPUKIAJHOIO HUCIOJIb30BAHUS MMEIOIIEHCA 110 BOJOXO35AHCTBEH-
HBIM OOBEKTaM M CHCTEeMaM HH(OPMAIlUM SBIIETCS HE TOJIBKO
AKTyaJIbHOH, HO U )KU3HEHHO HEOOXOANMOH.

IIpn MamIMHHOM MOJAENUPOBAHUHU CIOXKHBIX MPUPOIHBIX CH-
CTeM HeoOXOJUMO YYUTHIBATh OJHOBPEMEHHOCTH IPOTEKAHUS
Pa3IUYHBIX (PU3NUECKUX MPOLECCOB, KAKABIH U3 KOTOPBIX OKAa3bI-
BacT BIMSHUE HA JIPYTUE, B PE3YNIbTATE YEro CIOKHOCTh CO3JIaHUs
pacueTHBIX KOMIUIEKCOB 3HAUUTENbHO Bo3pacTaeT. OfHako, B
CHJIy TOTO, YTO OOJIBIIMHCTBO U3 OMHCHIBAEMBIX MPOLIECCOB HMe-
IOT OTHOCUTENBHO OOJBIIOE BpeMsI MIPOTEKaHUs, MOXKHO Pa3OHUTh
CUCTEMY Ha IpYHIy MOAYyJeH, KaxIblii U3 KOTOPBIX ONUCHIBACT

OT/IENbHO NPOTEKAIOIIMK NpOLECcC He3aBUCUMO OT apyrux. Ilpu
moAbGOpe COOTBETCTBYIOLIEr0 BPEMEHHOTO IlIara U ONepUpPOBaHUH
KaXKIbIM U3 MOAyJei (0OIMMM IOJIeM TaHHBIX), MOJKHO MOIYYHUTh
KapTHHY paclpeneeHus HCIIOIb3YeMBIX BEINYMH, BecbMa Onm3-
KyIO K peabHO HaOII0aeMbIM ITapaMeTpaMm.

CrnenyeT OTMETHTh, YTO JAHHBIA MOAXOJ YHPOIIAET MPOLECC
ONUCaHMs BCEH CHCTEMBI, B II€NIOM, T.K. MO3BOJIAET OTIAXXKUBATH
Ka)KIBIH U3 IPOTrpaMMHBIX MOJyJIeil He3aBUCHMO OT Apyrux. dax-
TUYECKU, KaXKIBIH N3 JAHHBIX MOJYJICH, NOJDKEH PacCUHUTHIBATH
HM3MEHEHHE MapaMeTpa 3a OJUH BPEMEHHOM IIar MoAeIupOBaHuU,
B 3aBHCHMOCTH OT 3Hau€HMH IPYrMX MapaMeTpoB Ha INpeAblay-
meM BpeMeHHOM mmare mozenu. ClenoBaTellbHO, 33a1aB BCE 3Ha-
YeHHs apaMeTPOB B HaYaJIbHBI MOMEHT BPEMEHH, ITyTeM I10CIIe-
JIOBaTEJIbHBIX HTEpalii MOXKHO OXapaKTepPH30BaTh COCTOSHHE
CHCTEMBI B YKa3aHHbBIH MOMEHT BPEMEHM C MOTPENIHOCTHIO, MPH-
EeMIIMMOH JUISl OTIPEIENIEHHBIX (DH3UKO-MaTEMaTHUECKUX MOJIENEH.

Jlnst 3aiaHns HavaIbHBIX ITapaMeTPOB HAOIIOICHUH, CBOEBpE-
MEHHOH KOPPEKTUPOBKH HCIIOJIB3YEMBIX MOJEINCH, HEoOX0IUMO
BecTH 0a3y JaHHBIX HAaOJIOJEHHBIX MM BOCCTAHOBIICHHBIX Mapa-
MeTpoB. Onupasch Ha Hee, MOXKHO CBOEBPEMEHHO BHOCHUTH H3Me-
HEHUsI B pacueTHbIe KOI(GHUIUEHTHI C IENbI0 NMPHOIIKEHHS MO-
JIETTMPYEMBIX BEJIMIHMH K PeabHO HaOJII0JaeMBIM IPOIECCAM.

Hcxons n3 BBIIECKa3aHHOTO, MOXKHO NPEIUIOKUTH MOYJIBHYIO
CTPYKTYpY BBIYHCIUTETBHOH CHCTEMBI, TIOKA3aHHYIO HA PUCYHKE.

O01wee 1moste NaMATH CHCTEMbI COACPKUT B ce0e YHUCICHHBIE
3HAUCHUS PACUCTHBIX M HAOJIOJCHHBIX ITapaMeTPOB Ha IPEAbIIy-
IIeM ¥ TeKyIIeM IIare UTEepalroHHBIX BerauciaeHui. [Tocie BBI-
TIOJTHEHUs KaXKAOTO PACUETHOTO Ilara, BHOBb PACCUMTAHHBIE Ia-
paMeTpsl KOMHUPYIOTCS B ToJjie mpensiayieil urepannu. Kpome
TOTO, BHYTPH HETO HAXOIITCS CHUCTEMHBIC NEPEMEHHBIC, COIep-
XKalue TeKyllee MOAENbHOe BpeMs, BpeMEHHOH IIar, IonpaBoy-
HBle KOA()(UIMEHTH! A pasIHYHBIX Teorpaduueckux KOOpIH-
HAaT, a TaKKe, BO3MOXHO, HA0Op APYrux, oOMHUX I pacdeTHBIX
MOJYJIEH, TaHHBIX.

I[IporpaMMHbBIi MOAYJb MOAEJHPOBAHUSA IIPOLECCA COLCP-
KHT B ceOe MPOrpaMMHBIN KOJ, HEOOXOAMMEIN IJI MOZIENNpOBa-
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Komnnexc ynpaenenus 6azamu 0annbvix
(vuem naonwoennvix | 6occmanognennvix napamempos)

Monynb Monynb Mouyis coxpaHeHust /
IIPOTOKOJIUPOBAHHS Ha4daIbHOH BOCCTaHOBIICHHS
PpabOThI CUCTEMBI MHUIMAIM3AINH | | COCTOSIHHS CHCTEMBI
CHCTEMEI

-_T ............... _

O6mee I10JIC IMaMATH CUCTEMBI

IIporpammHbIi Monynb Mopnyib peakuuu
MOZYTb YeJI0BEKO- Ha aBapHUiHbIe
MOZIEITHPOBAHUS MAaIIMHHOTO CHUTYaIHU
nporecca uHTepbeiica

Pucynok. O01uast cxema porpaMMHOTO KOMILIEKCa.

HUs, Ha0OP JIOKAJIBHBIX JaHHBIX (HEOOXOAMMBIX TOJIBKO ISl JAHHO-
ro MOJIyJisL), a TakKe HabOp MOANPOrpaMM HA4YalbHON HMHHIMAIIU-
3alliH, COXpaHEeHHUs! / BOCCTAHOBJICHHUSI JIOKAIBHBIX JAHHBIX MOTYIISL.

Moayas peakuuu Ha aBapHiiHble CHTYallHH COIEPKHT
Ha0Op MporpamM, BBLAAIOLNIMX MPEIYNPEXKASHUS ONEpaTopy, B
Cllydae BBIXOZa MOJCIUPYEMBIX IIapaMETPOB 3a 3apaHee yKa3aH-
HBIE TPaHUIIBL.

MoayJib 4eJI0BeKO-MalIMHHOI0 MHTepderica npeaHa3HAuYEH
JUISt OTOOPaKEHUsI TIOJTy4EeHHBIX Pe3yNbTaTOB Ha KpaHe OIeparo-
pa B (opme, ynoOHON AT BOCHPHUATHUS YEIOBEKOM, BO3MOXKHO C
MIPUBJICYCHHEM CPEACTB MYNbTHMeIua. Takke B ero (YHKIUH
BXOJHUT BBOJ| WU U3MEHEHUE OLIEPaTOPOM JaHHBIX, HAXOIAIIUXCS
B 00LIEM I0JIe aMATH CUCTeMBbI. KpoMe 3Toro, oH oCylecTBIseT
ynpasieHre paboToii Bcell CHCTEMBbI B LIEJIOM.

Moay/1b NpoTOKOJIMPOBAaHHS PaldOThl CHCTEMBbI IIpEIHA-
3HA4EH JJIS 3allUCU 3HAaYCHUN MOJEIUPYEMBIX IapaMeTpOB B yKa-
3aHHbIE MOMEHTBI MOJIEJIBHOTO BpeMEHH. Takxke MOXKET HCIOINb-
30BaThCs IS TOCTPOEHUS TpadMUECKUX 3aBUCHMOCTEH B Mpoliec-
ce pabOThI CHCTEMEI.

Mopay1b Ha4aJbHOH MHUIMATU3ANUH CHCTEMbI UCIIOJb3Y-
€TCs AJIs1 Ha4aJIbHOIO 3a/laHKs IapaMeTpoB cucTeMsl. OcCyIecTs-
JsIeT MHULUAIU3AIMIo0 OOIETo MO MaMsTH, a TAKKE BHI3BIBACT
MOANPOrpaMMbl Ha4yaJdbHON HHUIMAIU3ALUK MPOTrPaMMHBIX MO-
Iyaeld MOAeIUpOBaHHUs IpoLecca.

Monysib coxpaHeHHsi / BOCCTAHOBJIEHHSI COCTOSIHMSI CH-
CTeMbl OCYIIECTBIISIET 3aIMCh Ha JIUCK WM YTEHHE C HEro 00IIero
MOJS TMAMATH CUCTEMBI, a TaKXKE BBI30B COOTBETCTBYIOLIMX IOJ-
IIporpaMM MOJyJIeil MoAennpoBaHus IporeccoB. Takum o6pasom,
obecnednBaeTCcsi BO3MOXKHOCTE <«()OTOTrpaun» COCTOSHHS CHCTe-
MBI Ha yKa3aHHBIA MOMEHT MOJEIIbHOI'O BPEMEHHU.

Tpu nociaeaHux Moayis QYHKIHOHAIBHO MOXKHO BBIJCIUTH B
€IMHBIH KOMILIEKC ynpasiieHus 6azamu faHHbIX. Kpome dyHkum-

V]IK 631.4
Mopoz M.D.

OHAJIbHBIX MOJYJIEH, MOXKHO BBIICIHUTD CIICIYIOLINE ITOJCUCTEMBI,
obecreynBaoIIie HaJeKHOCTh XPaHeH!s MH(POpPMaLnH, ¢ OJHOH
CTOPOHBI, U TEXHOJIOTHYHOCTD €€ HCIIOJIb30BaHus, C IPYTOM:

1) orpaHuyeHHs IpaB, MO3BOJISIOUIYI0 HCKIIOYUTH HECAHKIIHO-
HHUPOBAHHBIA OCTYN K 0a3e JaHHBIX ¥ U3MEHEHHE HaXOAsIenHcs
B Hell uH(opMmanuy,

2) perucTpauuy BHOCHMBIX M3MEHEHHi, KOTOpasi, KpOME PEeru-
cTpanuM (akTa W3MEHEHUs WIN JNOOaBICHUS NAaHHBIX, NOJDKHA
XpaHUTH CBEJICHUS 00 orepaTope, OCYIeCTBUBIIEM H3MECHEHUE;

3) cuHXpOHHM3aUMH HHGOPMALMH B PA3IMYHBIX BEPCHsIX Oasbl,
0COOEHHO aKTyaJlbHYIO, KO/ ITONOJHEHUEM JIAHHBIX 3aHUMAalOT-
Cs1 OHOBPEMEHHO HECKOJIEKO CYyOBEKTOB, Pa3HECEHHBIX TEPPHUTO-
pHAIBHO, YTO MCKIIOYAeT BO3MOXKHOCTH HCIOJIB30BAaHHS JOKAJb-
HOI BBIYMCIIMTENBHON CETH Ul COBMECTHOTO JOCTYIA M0JIb30Ba-
Tenel K nHpOpMaIHy, XpaHsieiics B 6a3e 1aHHBIX;

4) aBTOMAaTHU3MPOBAHHOI'O BOCCTAHOBJCHUS OTCYTCTBYHOLIHX
JTAHHBIX W TIPOBEPKH UX KOPPEKTHOCTH, MCXOJS U3 CTaTHUCTHUE-
CKOTO aHaJIN3a ITOBEACHHS UMEIOIIUXCS JaHHBIX 10 CTAaHJapPTHBIM
n/nm pa3paboTaHHBIM MOJB30BATEEM METOAMKAM BOCCTAHOBIIE-
HUS, ¢ 00s3aTENbHBIM COXpaHeHHeM HMH(GOPMALMU 00 HCIOJIB30-
BAaHHON METOJIMKE B Ka)KIIOM KOHKPETHOM CIIydae;

5) nporHo3upoBaHHs €CTECTBEHHBIX U @HTPONOTCHHBIX BEJIUYHH
Ha OCHOBE CTAHAAPTHBIX W/HJIM Pa3pabOTaHHBIX MOJb30BATENEM
METO/IHK;

6) dopMupOBaHHS MHOXKXECTBEHHOTO 3arpoca WHGOPMALMH 10
MIPUHATHIM, B KOHKPETHOM clIydae, KpUTEpHsIM 0TOOpa, ¢ BO3ZMOXK-
HOCTBIO TIOCJIEAYIOUIEH Iepeaddl pe3yabTaTOB BHEUIHUM HIIH
BCTPOEHHBIM IIPOrpaMMaMm;

7) BHU3yagbHOTO aHANM3a IOJTYYEHHBIX PE3YJIBTATOB C BO3MOXK-
HOCTBIO BBEIBOJA Tpadudeckod HHOpMAIMM Ha IIedaTarolee
YCTPOMICTBO;

8) apxuBaimy 0a3bl JaHHBIX Ha BHELIHWIl HOCHTENb H €€ IOCIe-
JIYIOLIEro BOCCTAHOBJICHUS, B Cllyuae HEOOXOAUMOCTH;

9) oOmena uHbOpMalmel yepe3 rIOOATBHYI KOMIBIOTEPHYIO
ceTb Internet,B T.4. momy4yeHus: HEOOXOIUMOM HHPOPMAIH U3
0a3bl JaHHBIX U MOMOIHEHUs 0235l YIOJIHOMOYCHHBIMH JINIAMY,
10) xpaHeHHsI CTAaHIAPTHBIX W/HIM pa3pabOTAaHHBIX MOJB30BATE-
JieM MeToauK (anropuTMOB) B BHIE mojakimouaembix DLL - mony-
JIel, UCTIONBb30BaHUE KOTOPHIX IO3BOJISIET 3HAYUTENHEHO CHHU3HTH
ce6ecTONMOCTh Pa3pabOTKH CHEHATN3UPOBAHHBIX MPOrPaMMHBIX
CpPEICTB, UX MOJEPHHU3ALUH, B CIy4ae U3MEHEHUS TOCyAapCTBEH-
HBIX CTQHAAPTOB, B T.4. PaHEE CO3/IaHHBIX IIPOTPaMM;

11) aBTOMaTH3UPOBAHHOTO OGHOBJICHHUS COOTBETCTBYIOLIUX MO-
Iryneit 6a3bl DaHHBIX, MO3BOJIAIONIYIO, COTJIACHO 3aIpocy IOJIB30-
BaTelsl, BBHIIOJIHATE COOTBETCTBYIOIINE OIEPAIMU C HCIOJIB30Ba-
HHUEM IIOCTABJIIEMOr0 THOKOTO HOCUTENS WM Yepe3 TI00AIbHYI0
BBIYUCIHUTENBHYIO ceTh Internet, Bkimoyas MOAEPHU3ALMIO HPO-
IpPaMMHOTO 00eCIIeUeHHSI.

AHann3 CymecTBYIOMIEr0 IPOrpaMMHOTO 00ecIeueHus,
UCXOJs M3 HEOOXOAMMOCTH PEaIM3alluH BBIICYKa3aHHBIX MO-
CHCTEM, IIO3BOJIMJI HaM BbIOpATh I JaHHOTO IPOEKTa CUCTEMY
Microsoft Accessc pa3paboTkoil NpOrpaMMHBIX MOIYJIEH HpH
nomoiu Visual Basic 5.0.

K BOITPOCY ABTOMATHU3ALIMU YIIPABJIEHUSA
BOJHBIM PEXXKUMOM

OpHMM M3 BaKHEHIIMX BOMPOCOB, PEIIAEMBIX MPH Ha3Haue-
HHUM TEXHOJIIOTHYECKHX CXEM YIIPaBJICHUS U NapaMeTpOB BOIHOTO

HOI MH(pOpMAIMU B COCTaBe YNPABIAIOWINX (aKTOPOB M mapa-
MeTpoB. 3a OJMH M3 OCHOBHBIX MapaMeTPOB TPAJUIHOHHO IpHU-
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pPeXHUMa MEJIUOPUPYEMBIX 3€MEJIb, SABJIACTCA IOATOTOBKA HCXOA-

HHUMAeTCsl YpOBeHb IpyHTOBBIX Box (YI'B), monoxeHune KOTOpOro
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