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CucreMbl NPOMBINLJIEHHON H
JIa00OpPaTOPHOM ABTOMATHU3AIUN

PaccMaTpuBarOTCsI METOMBI U CPEICTBA IOCTPOCHUSI CUC-
TEM, aHAJIU3UPYIOTCS CHUCTEMbI JHATHOCTHKU HPOMBIILICH-
HOT'0 000pPYIOBaHUSL.

The techniques and tools for developing a system for in-
dustrial and laboratory automation are considered; the sys-
tems for industrial equipment diagnosis are analyzed.

B nacrosiniee Bpemst Ha peiHKe Poccun otMedaeTcs pocT
CIIpoca Ha TEXHOJIOTHH U IIPOrpaMMHO-aIapaTHBIE CPEICT-
Ba JUIsl YIIPABJICHUs IPOMBIIIJICHHBIMH OOBEKTaMH M CHCTE-
MBI JJMarHOCTHKH IPOMBIIUICHHOTO 00OpYAOBaHUS. ABTO-
MaTu3alys CTAaHOBHUTCS HauOoJiee JOCTYIHBIM, a MHOT/A U
€IMHCTBEHHBIM CPEJCTBOM TOBBIIICHUS HAJEKHOCTU H
0€301aCHOCTH CIIOXKHBIX TEXHHYECKUX 0OBEKTOB.

B ycnoBusiX MHTEHCHBHOTO II€PEOCHAICHUSI IPOMBIIII-
JICHHOTO TIPOM3BOJACTBA M OTPaHMYCHHOCTH (MHAHCOBBIX
CPEACTB palMOHANbHAsE OpraHu3anus paboT MO CO3JaHUI0
CA wmmeer Oonploe 3HA4YCHHE: CHAOXEHHE MPHOOPOB H
MPOMBIIIICHHOTO  OOOPYJOBAaHUS  COOTBETCTBYIOLIMMHU
CpPEICTBAMH CYIIECTBEHHO YIPOINACT M YJCHIEBIAET Mpo-
[eCC BKIIFOUEHUS UX B CIO0XKHBIE CHCTEMBI, a CaMH CHUCTEMBI
CTaHOBATCS (DYHKUIMOHAIBLHO Oojiee TMOKUMH W HaJEXKHBI-
MH, YIIpOIIaeTcsi padoTa ¢ HUMH.

CpencTBa 1 METO/bI, pacCMaTpUBaeMble B TaHHOH CTa-
TbE€, MO3BOJIAT HUCHOIB30BATH HIMPOKO PACHPOCTPAHEHHYIO
IBM PC nns co3maHusi aBTOMATU3HPOBAaHHBIX CHCTEM
yIpaBiieHus TeXHoJIornaeckumH nponeccamu (ACYTII).

Hcnonp3oBanne “BHPTyalbHBIX IaHENeH” B COCTaBe
TEXHHUYECKOH YCTaHOBKHU JAET BO3MOXKHOCTB IIPOTPAMMHBIM
IMyTeM CHHTE3MpOBaTh Ha 3kpaHe DBM rpaduueckyro ma-
menb ACYTII, ycraHaBnuBaTh Mpeesbl u3MepeHus, 3aaa-
BaTh PEXUM pabOTHI, COBMEIIATh U3MEPEHUS C IEPBUYHON U
BTOPUYHOW 0OpabOTKON IaHHBIX, a TAKKE MPEIACTABIIATH
pe3yapTathl 00paboTku B Trpaduueckoii popme. CHHTE3U-
poBanuble npubopsl ¥ kommoHeHTHl ACVYTII sBustorcs
0O0IIEIOCTYITHBIMA | JIETKO THPKUPYEMBIMH, TMO3BOJISIOT
IPOCTO MOANGMHUIMPOBATH UX JUIS PA3JINYHBIX 33/1a4.

Ha npumepe nncrutyta PAH 1 nmpomsinuieHHOro npen-
MPUSTHS XUMHYECKOTO MAIIMHOCTPOCHHUA OBUIO TpOaHalH-
3MPOBAHO OTHOIICHHE “YacTOTa MCIIOIB30BAHHS/CTOMMOCTE”
MpHOOPOB, TPUMEHSEMBIX B OSKCIIEPUMEHTAJIBHBIX U IIPO-
MbieHHBIX CY. CTOMMOCTh “‘CpeHEeB3BELICHHOTO” IpH-
6opa cocraBwia 23 u 9,5 teic. goyw1. CIIIA COOTBETCTBEHHO.
Hcnonn3oBanue psga nmpuOOpoB CAECPKUBAETCS U3-3a UX BbI-
COKOIf CTOMMOCTH, 4TO NMPUBOJUT K OTKa3y OT MHOTHX PEXHU-
MOB (pyHKIIHOHUPOBAHUSL.

UYucno nmpubopos B ACYTII o0br4HO M3MepsieTcsi OT
2...3 1o 60 u 6onee. CTOMMOCTh “BUPTYaJILHBIX” aHAJIOTOB
Takux npubopoB B §...10 pa3 Hmxke. CHIKEHHE HMIIOpTa
(3aMerIeHne JOpOTOCTOSIIUX IPHOOPOB) JACT IKOHOMHUIO B
pasmepe 1...2 mua. gomr. CIHIA mig KaXaoro KpyImHOTO
MIPOMBIIILIEHHOTO TIPONU3BO/ICTBA.

ACYTII MoryT 00ObeAMHATECS B CETH, Oiaromaps demy
MIPEAOCTABIISICTCS BO3MOXKHOCTD Iepeiaun MH(popManuu o
COCTOSTHMM TapaMeTpoB KaXKIOHW CTaHIMU cOOpa Ha Apyrue
CHUCTEMBI UJIN HaA HeHTpaHBHBIﬁ IMyJbT YIPABJICHUA J'I}O6OFO
YPOBHSI M€PAPXHUH; OTKPHIBAETCS IOCTYI K IIEHTPAIN30BaH-
HeIM B/l W 3TanmoHaM; MOXKET 3a/aBaTbCsl MPUOPUTETHBIN
cnocob nepeaayn nHGopManuu (HalpuMep, CUrHaji 00 aBa-
pUiiHOI cUTyannu Ha KaKOW-TMOO CTAaHIHHU TeperaeTcs Ha
BCE KOMIIBIOTEPHI CETH B BHE 3BYKa M TEKCTa O XapakTepe
aBapuu.

VYnpasienne cucteMoil cOopa M KOHTPOJIS JOIKHO OCY-
IIECTBIATHCA C TOMOIIBIO MPOCTOr0 M YINOOHOTO, HE Tpe-
OYIOIIETO OT OMeparopa CICIHaIbHONH KOMIIBIOTEPHOH MO~
roToBku uHTepdeiica. OcHaleHne NpeanpusITuii MalluHO-
CTpOeHHs, TPHOOPOCTPOCHNUS, SHEPTETUKHU (B T.4. aTOMHBIX
AIEKTPOCTAHIINI) CPENICTBAMU TEXHOJIOTMYECKOTO KOHTPOJIS
W JMArHOCTHKH ITO3BOJIUT TOBBICHTH HAaJIS)KHOCTH PabOTHI
000pynoBaHuUs, CHU3UTH 3aTPaThl HA PEMOHT W MOJICpPHH3a-
IINO, OTKA3aThCs OT AyOIMPOBaHUS 000PYIOBaHHS.

PazpaboTanHble W mpeayaracMele B CTaThe CPEACTBA U
METOIBl MOTYT HCIOJIB30BATBCS B CTAHKOCTPOCHUH IIPU
pa3pabotrke CY aBTOMATHYECKHX JHHUH W JUArHOCTHKH
cuctem UITY, cTeHIOBBIX HCIBITAHWA B aBTOMOOUIIECTpOE-
HUH, CyJJOCTPOCHUH, a TAKXKe U TIPU Pa3padOTKe ABUTaTENeH
mpokoro npoduist. [lorpedurensimu pe3ysibraTtoB paboT B
Poccun MOryT SBIISITHCS Kak aKaJeMHYECKUE U OTpacieBbIe
Hay4HO-UCCIIEZIOBATEIbCKUE OpraHU3allui M BY3bl, TaK U
MPOMBIIIUICHHBIE TPENNPUATHS. ODTH Ppe3ybTaThl MOTYT
CTaTh MPEAMETOM HPOJaKH KaK BHYTPH CTPaHbBI, TaK M 3a
pyOexoMm.

Cpencra nocrpoenus jokaabHbIXx ACYTII

Opeanusayus coBpeMeHHbIX NPOMBIUIEHHBIX KOMNIEK-
cos, BKovaromux cpeacrsa BT u apromaruszanuu, crajiku-
BaeTcsl ¢ HEOOXOAMMOCTBIO CTHIKOBKH Pa3HOT0, IOPOH YHH-
KanbHOTO oOopymoBanus ¢ DBM. Ilpu 3TOM JOKHBI OBITH
corylacoBaHbl (PyHKIMOHAIBHBIE M TEXHUYECKHE BO3MOXKHO-
CTH CaMBbIX pa3HOOOpa3HBIX yCTPOMCTB. 3a/1a4a yCIOXKHACT-
Csl CyIIECTBOBAaHMEM MHOXXECTBA BO3MOJKHBIX BapHaHTOB
cocraBa MHTEp(EHCHOTO 000PYIOBaHUs, COOTBETCTBYIOIIE-
TO Pa3HBIM CTaHIAPTaM.

C npyroii cTOpOHEI, OTIepaTopy MOJDKHA OBITH IPEIOCTaB-
JICHa BO3BMOKHOCTh AaKTUBHOT'O YYaCTHUA B pa60Te KOMIIJICKCA,
MEePECTPONKH CTPYKTYPhI €ro (pyHKIOHUPOBAHUS B COOT-
BETCTBUH C TMHAMHUKOMN MCIIOJIBb30BaHMs KoMILIekca. [Iporecc
o0rrenus ¢ obopynoBanueM (1 ¢ 9BM B TOM 4mcIiIe) TODKCH
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OBITP MAaKCHMAaJIbHO TMPOOIIEMHO OpPHEHTHPOBAH, TPeOOBATH
MUHUMaJIbHBIX 3HaHUM cpeacts BT.

W3 ckazaHHOTO ClleyeT He00X0AUMOCTh 00ECIICUEeHHS:

— pemIeHus 33134 M0 aBTOMAaTH3aIMK PabOThl KOMILIEK-
ca, BKIIIOYas YIPOIIECHHE OOIICHUS oreparopa ¢ 000opymo-
BanueM B 1ienioM (UMU Ha ypoBHE MONB30BATENS: UHTEP-
(eiic BepXHETO YpOBHS);

— TPOrpaMMHO-aNIapaTHBIX CPEACTB CONMPSDKEHUS pas-
JMgHOTO O006O0pynoBanus ¢ OBM, Bkiiodas AnaloroBble
cpeactBa HacTpoiikum wmHTepdeiica (UMM  cucremHoro
YPOBHSI: HHTEp(ENC HIKHETO YPOBHS).

B pamkax mepBoro HampaBieHHs HEOOXOIUMO OIpere-
JUTh PAUOHATIBHYI0 OpPraHU3annio ()yHKIMOHHPOBAHUS
komrutekca. st aToro HeoOxoauMo chopMyIHpPOBATEH Tpe-
00BaHUs K (PYHKIIMOHHPOBAHHIO 000OPYIOBAHUS, HA OCHOBE
KoTOopbIX paszpabotars [10; mHTEepdelic BepXHEro ypoBHs
JIOJDKEH BKITIOYATh CPEJICTBA MPOBEeHUS (DyHKIIMOHAIBHOM
cneuuduKanyy, sBIstomeiics ocHoBoi reHepaunu [10 uH-
tepgeiica HIKHero ypoBHs. Takum oOpaszom, mpu paspa-
0OTKE M MPUMEHEHUN aBTOMATH3MPOBAHHBIX CHCTEM IEPBO-
ouepenHyto poib urpaer cuares 110 u rubkoit ero mepe-
CTPOHKM B COOTBETCTBHHM C M3MEHEHHSIMH YCIOBUI (DyHK-
LIMOHUPOBAHUS.

Hns >pdexTuBHOTO pemieHns 3TOH 3amaum Tpedyercs
CO37JaHlE€ MHCTPYMEHTAIbHOM MPOrpaMMHOM Cpenbl, B KO-
TOpOH TOJIB30BAaTENIb MOT OHOBPEMEHHO CO37aBaTh, IEpe-
CTpauBaTh M HenocpeacTBeHHO padortats ¢ ACYTII. Pazpa-
00TKa METO/IOB U CPEJICTB MOCTPOCHHS MHCTPYMEHTAIbHON
cpenbl i cuHTe3a CA sIBIsieTcsl KITIOYEBO# JUist TpoOieMbl
ABTOMAaTHU3AIUU B I[EJIOM.

ITocTpoenue cpeasl MpOrpaMMHUPOBAHUS 3aKII0UACTCS B
MPEJOCTaBICHUH MOJIb30BAaTEN0 BO3MOKHOCTH MPOEKTUPO-
Bath CA, omepupys rpapuiyecKuMy MpeacTaBICHUIMH Op-
TaHOB YIPABICHUS M OTOOPAXEHHS MPOLECCOB, COCTAB-
JSIOIUX paboTy KomIuiekca B menoM. [l momb3oBatens
npouecc paboThl CBOIUTCS K BO3ZMOXKHOCTH 33/1aBaTh PEXKH-
MBI U3MEpEeHHsI WK ynpaBieHus pabotoit yepez NY. [pu
3TOM MM HUCIIOJIB3yeTcs HHPOPMAIHs O X0Jie paboThI, pe/-
crarisseMas B 1mdpoBoil wiu rpaduueckoii dopme. Bee
MePEUUCICHHbIE OOBEKTHI SBISFOTCS 3JEMEHTAMH MaHEeNn
yIpaBJeHUsl JIO0OT0 TEXHOJIOTMYECKOTro KOMIUIEKCA WIIN
SKCIEPUMEHTANbHON ycTaHOBKU. VIHCTpyMeHTabHasl cpeaa
npoektupoBanuss ACYTII npenocraBiseT BO3MOMXKHOCTb
CHHTE3a Ha HKpaHe AWCIUIes TaKUX MaHeNneHd, KOTOPBIM CTa-
BUTCA B COOTBETCTBHME IpOrpaMMbl ympasieHust MY
ACYTII (aBTOMaTH3MPOBaHHBIE CHUCTEMBI CTPOSTCS U3 Ha-
Oopa yHuMpHUIHpOBaHHBIX Moxaynel). Cama maHenb, cdop-
MHUpPOBaHHAs Ha O3KpaHE [HCIUICS, CTAHOBHUTCS MAHENBIO
ynpasieHuss CA xonkpetrnoro TII. B otnuame ot peanpHOi
Takas TaHedb  ymnpaeieHuss  (OyaeM — HasplBaTh  ee
“BUPTyaJIbHON’) HE TpeOyeT JOPOrHX TEXHHUECKUX CPEJCTB
U MOXXET OBITh MHOTOKpPAaTHO PEKOH(UTYypHpOBaHa B MPO-
necce paboTel. B KoMIuiekc MOTyT OBITh BKIIFOUSHBI TIPHOO-
pBl (MX TPUHATO HA3bIBaTh “‘BUPTyalbHbIE NPUOOPHI”), KO-
TOPBIX JINOO HET B PaclOPsDKEHUH ITOJIb30BATENs M OHM 3a-
MEHSIOTCSI UX KOMITBIOTEPHBIM HPE/ICTaBICHUEM, JIHOO OHU
BoOOIIE (PU3NIECKH HE CYHIECTBYIOT. BupTyanbHble manenu
JUI TIPHOOPOB, (HPU3UUECKH MPUCYTCTBYIOMINE B yCTAHOBKE,
MO3BOJIIIOT OPTaHW30BAaTh YNPABICHHE HMH B YIOOHOH
(opmMe ¢ 3KpaHa ANUCIIIES, COBMEINAs N3MEPEHUE C MEPBUU-
HOW M BTOPHYHOI 00pabOTKOM JaHHBIX, a TAKXKE MPEICTaB-

JICHHEM pe3yJbTaToB 00paboOTKH B Tpadudeckoir Qopme.
[Ipu wcnons30BaHNM TpadUIECKUX MaHenel ‘‘ycTpaHsoTcs
BCE “TIOCPETHUKN MEXIYy ITOJIH30BATEIIEM M YCTPOWCTBOM, C
KOTOpbIM OH pabotaeT. B3anmozelcTBrue OCyLIECTBISETCS
aKTHBH3aIeld 00BEKTOB rpaduueckoll maHeIn ¢ MOMOIIBIO
MBIIIH, KJIABHATYPHl WIN COOBITMH HPUKIATHOW IpPOTrpaM-
MbI. OTO MO3BOJISET MEPEBECTH MpOLiecC CO3AAHMSI U HC-
MOJI30BaHUsI aBTOMAaTH3allMd Ha KadyeCTBEHHO HOBBIN
YPOBEHbB JJIsl MIMPOKOTO Kiacca cucteM. OJTHUM U3 Baxk-
HBIX TpeOoBaHM, npeabsaBiusieMblx k CA, sBusercs pado-
ta B PMB.

Poct npoumzBogurensHoctn IIK penmaer ux mnpuBiexa-
TEJIBHBIMH JUTA 3a/a4 noctpoenust cucteM PB. Cuctemsr Ha
ocaose IBM PC mmerot xopomro passuroe 10, opuerTnpo-
BaHHOE Ha LIMPOKHUM KPYT MOJIb30BATENEH; TaKUE CUCTEMBI
3HauUMTENbHO aemenne. Ognako, npuMmenenue IBM PC mns
KOMIIOHOBKH aBTOMAaTHU3UPOBAHHBIX IMPOMBIIIICHHBIX KOM-
TUIEKCOB, KaK MPaBUIIO, SIBISIETCS] CYIIECTBEHHBIM pacIIupe-
HHEM BO3MOXHOCTEH 3Toro kiacca 9BM u tpebyer momoi-
HUTENBHBIX MPOrpaMMHO-AIIIapaTHBIX cpeacTB. Pazpabora-
HO OOJIBIIOE YMCIIO TEXHWYECKHX CPEJCTB CIICLHATbHOTO
nHaszHaueHus (AL u LIATI, BXOQHBIC W BBEIXOJHBIC PETHCT-
PBI, CYETYMKH, TaMEpHI H T.1.); 3TOT HAOOP IOMOIHHUTEIb-
HBIX TPOTPAMMHO-ANIIAPATHBIX CPEACTB M SBISIETCS 0a3o-
BEIM U1t IocTpoerus moooro ACYTIL

Ecmm 6a30BBIif HAOOP TEXHUYECKUX CPEICTB COICPIKHUT
MIpOrpaMMHBIE O0OJIOYKH, IMOAJCPKUBAEMBbIE HHCTPYMEH-
TaxbHOM cpenoil st cunte3a CA, TO MPOEKTHPOBAaHUE
pa3ButHe KoHKpeTHOM CA, BKIIOUEHHE HOBBIX TEXHHYeE-
CKUX CPEJICTB B YK€ CYIECTBYIOLINE CHCTEMBI JIOCTAaTOYHO
MIPOCT M TEXHOJIOTHYEH, a CAMU CO3/1aBaeMble CHCTEMBbI He-
cyT B ceOe “HacieCTBEHHBIC NPH3HAKKW WHCTPYMEHTAJb-
HOH cpeJibl: THOKOCTh 1 aJJallTHPYEMOCTb.

Enunas wmpeonornss MOCTPOCHMS HHCTPYMEHTAIBHOM
cpenst st cuaTe3a CA n Habopa 0a30BBIX CPEACTB aBTOMA-
TU3aIMN 00ECTIeYNBaET OBICTPBIN, ACIIEBBIA M KAa4eCTBEH-
HBIA pe3yNbTaT IpH pa3paboTke KOHKPeTHBIX CA.

H3mepuTenbHble cpecTBa, ynpaB/sgeMble
KOMIIBIOTEPOM

IToxasnsromee OOMBIIMHCTBO TMpOMBIIIIEHHBIX CA B
Poccun Oasupyercs Ha IIK tuma IBM. OcranoBuMcs Ha
HEKOTOPBIX acIlleKTax 3TOr0 BOMPOCa, HEMOCPEICTBEHHO
KacaroUuxcs MpakTUKH mpoektuposanus CA.

Jnst cOopa naHHBIX W (OPMHUPOBAHUS BBIXOJHBIX BO3-
JIefiCTBUI MIMPOKOE MPUMEHEHUE HAllUIM BCTaBHBIE (BCTaB-
JsieMble B IIMHY KOMITBIOTEPA WM €€ PACIIUPUTENS) TUIAThI.
Oto HamboJee MPOCTOH, HA/IS)KHBII M OTHOCUTEINIFHO JIeTie-
BbIH crioco0 conpspkenns I1K ¢ OY. Takue miaTsl Ha peIHKE
Poccun MOXHO HalTH MPEBEIMKOE MHOXKECTBO CaMbIX pa3-
HBIX TPOW3BOJHTENCH (HauWHAs OT “KOJICHOYHBIX paspa-
6otok mat AIIT ot 100 py6. mo muraT amepukaHckon ¢up-
mbl National Instrumens 1o LieHe COTHM M TBICSYM HOJUI.
CIIIA). KoneHnounsle pa3pabOTKH, KaK TPaBHIIO, HENb3S
UCIIOJIb30BATh [UISl JIOCTOBEPHON OIIEHKH COOMpPAEMBbIX JIaH-
HBIX. JlocTaTo4uHO pacmpocTpaHeHbl Ha HaIleM pbIHKE Iula-
THI TaliBaHbCcKO# (upmbl Advantech, oHu nemieie, HO Hy-
XKIIAIOTCS B JIONOJHUTENEHONH METPOJIOTHYECKOH arTecTa-
muu. M3 OTEeUecTBEHHBIX NPOM3BOJUTENECH BBIACISIOTCA
mwratel neHaTpa ALl (BAO “Pynmes-lllunses”). KauectBo
IUIAT 3TOH (PUPMBI KOHKYPHPYET C BEAYIIMMH MHPOBBIMH
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Puc. 1. Humezpuposannas 06010uka ynpasienus KOHMpOLepom
kanana obwezo noavzoeanus (CK KOII) u npoepammuposanus
63aUMOOCICMEUsL ¢ NOOKIOYEHHBIMU K HEMY YCMPOUCMeamu

MIPOM3BOANTEISIMI (LIEHBI CyIIecTBeHHO HIpke). B Poccun
9TO ceddac eMHCTBEHHBIN MTPOU3BOANTEND, BCE IIATHI KO-
TOPOTO METPOJIOTHUYECKH ATTECTOBAHBI M MMEIOT XOPOIIYIO
MIPOTPaMMHYIO MOJICPKKY.

BcraBHBIE MIIATHI JIETKO MOAKITFOYAIOTCS] K HICTOYHHUKY CHT-
Hajla ¥ MPOrPaMMHUPYIOTCS JIaXKe HAYMHAIOIIUM IIPOrPaMMH-
CTOM (B KOMIUICKT MPAKTHYECKH JIFO00H TaKOW ILIaThl BXOMIAT
Habop JpaiiBepoB, OMOJIMOTEK MPOrpaMM YIPABICHHUS U TIPH-
Mepbl IPOrpaMMHUpPOBaHus). KpuTriuecknM actiekToM MpakTy-
YEeCKOro UCIOJb30BaHMs BcTaBHBIX IuiaT B IBM PC sBisercs
uHTerpanys ux B cucremsl. JJononaurensuoe I10, npennarae-
Moe (pupMaMu-IPOM3BOIMTEIISIMH TIIAT, KaK HPABHJIO, TO3BO-
JSIET WCIIOJIb30BaTh KOMITBIOTED C TAKOM IUIATOM Kak BHPTY-
anpHbIA ipubop. Tax, Hanpumep, dupma TiePie Engineering
o0ecrieurBaeT Ul CBOMX M3MEPHTENBHBIX AT PEXUMBI pa-
0OTBI 3alIOMUHAIOMIETO OCIIDIOrpada, CIeKTPOAHAIN3aTOPa,
BossT™Merpa. @upma Nationa Instrumens npemiaraer 6uGimo-
TeKy JpailBepoB /ISl YIPABICHHUS Pa3IMYHBIMU IPUOOpaMH C
000JI0YKaMH B BUJIC BUPTYaJIbHBIX TIPUOOPOB.

B ycnoBusix ocTpoii HeXBaTKM NPHOOPOB M OTpaHUUEH-
HOCTH CpPEJICTB Ha MX NPHOOpETEeHHE VIl POCCUIICKOTO I10-
TpeOuTelst BUPTYAIbHBIH NPUOOpP CTAHOBUTCS MHOT/AA €/IMH-
CTBEHHOHM MNaJIOYKOH-BhIpy4anoukoil. Ilo cBouM motpedu-
TEJILCKUM CBOWCTBaM, yJOOCTBY pabOTHl BHPTyaJbHBIC
pruOOpB! HU B YeM HE YCTYIAIOT PETBHBIM, a 110 TTapaMeT-
paM MpEeBOCXOMAT JEIIEBbIC BAPHAHTHI “SKUBBIX” MPHOOPOB.
PemoHT ycTapeBmux nmpuOOpoB 0OXOIUTCS HMPUMEPHO Kak
CTOMMOCTB BHPTYaJIbHOTO.

Kak 1060i1 nporpaMMHBIH ITPOIYKT BUPTYaJbHBINA MPH-
06op TpeOyeT COMPOBOXKICHHUS, IMOITOMY, OE3YyCIOBHO, Ha-
JIeKHEW MPUOOpEeTaTh UX Yy OTEYECTBEHHBIX Pa3pabOTYHKOB,
KOTOpBIE MOTYT €IIe ¥ BHOCHTH M3MEHEHHUS B IPOTPaMMy
JUTSL TOJIb30BATENs.

BuptyaspHble ipuOOpBl MHTETPUPYIOT BCTABHBIE ILIATHI B
CHCTEMBI TOJIBKO OTYACTH: paboTa Mo MX MOJKIIOUYCHHIO CPOIHA
TIOZIKITFOYEHUIO  “KMBBIX” TpuOOpoB. J[ist co3maHust MHOTO-
¢ysKIMOHATBEHEIX CA BCTaBHBIC IUIATHI JOJDKHBI IMETh MHTET-
PHpPOBaHHBIC MPOTPAMMHBIE 00O0JIOYKH, OOBSUHSIOMIE (HYHK-
LIMM HACTPOMKHU U YIPABJIEHUs IUIATOM, MHOTOOKOHHYIO OpraHu-
3amMro cOopa, IpeACTaBIeHUST 1 00pabOTKH JTaHHBIX, COXpaHe-
HHC JaHHBIX B BHIE (baiiioB wiuk B Gpopmare Tabmui b1 u cos-
JaHue crenuanbHbix bJ] 3Tux Tadmui. OOO0NOYKH comeprkar
BeCh HA0OP (DYHKIINIA BUPTYITBHBIX IPHUOOPOB; TAKKHE 000JIOUKH
JIOJDKHBI PEAIM30BBIBATH TPUHIIMIIBI [TOCTPOEHUSI OTKPBITHIX
CHCTEM JUTSl HHTETpalyl JPYrHX IporpaMM M ObITh MHTETPUPO-
BaHbl B OOINBIIYIO cHcTeMy. VHTerpupoBaHHBIE 00OJIOUKH
YIIpaBJIeHWs! TIaTaMi cOOpa CHTHAJIOB pa3palaThIBalOTCS U aK-
THBHO TPUMEHSIOTCS TIPY TPOESKTUPOBAHMH CHCTEM (DHPMOit

AC (00O “Jlabopatopuisi aBTOMATH3HPOBAHHBIX CHCTEM W
yIIpaBiIcHuS ).

Hnmezpuposannvie cucmemvl ynpaeienusi coOopom u KoH-
MpoNA  MEXHOI0UUECKUMY Napamempamy TIO3BOJSIIOT HC-
TI0JIB30BATh KOMITBIOTEP KaK M3MEPHUTENBHYIO CHCTEMY MHOTO-
KaHaJILHOTO cOOpa, perucrpanid W oOpabOTKM JaHHBIX B
PMB, Bkimtoyarh €ro KOHTYp yNpaBJIEHUs] COBMECTHO C JIpyTH-
MH YCTPOMCTBAMH aBTOMATHKH, MOAKIIIOYATh PA3INIHEIC TIPH-
OOpHBI M JaTIUKH. [{J11 pa3IMIHBIX THIIOB TATYUKOB (JTABJICHMS,
TEMIIEPATYPhI, TEH30METPHUH, PAJHOJIOTHYECKOIO0 M XUMHYE-
CKOTO KOHTPOJISl M T.I.) OMNPENENSIOTCS aBTOHOMHBIE TPO-
rpaMMHO-aIapaTHbIe CHCTEMbI cOOpa, KOTOpPhIE MOTYT OBITh
MHTETPUPOBaHBI B PaMKax OOIIeH cucTeMbl U (DYHKIIOHHPO-
BaTh COBMeCTHO. KpoMe yke Ha3BaHHBIX CIIOCOOOB IOJIKITIO-
YeHHs] IPUOOPOB C MOMOIIBI0 BCTABHBIX IUIAT BBO/A/BHIBOJA
1(pOBOH M aHATIOTOBOI MH(OPMAIK B TAKMX CHCTEMaxX MO-
JKET HCIIOJIB30BATHCS YIPABICHHUE OT KOMIIBIOTEpa M0 KaHaTy
00IIIero MOJIb30BaHMS PA3IMYHBIMU YCTPOHCTBAMH, OCHAIICH-
aeivu  mHTEpGeiicom ['OCT 26.003-80, (npyrue Ha3BaHUS:
uaTepdetic MOK 625.1, mmna HP-1B, mmna IEEE 488, GPIB-
uaTepdetic). COOTBETCTBYIONIYIO IUIATY YIPABICHUS Ipeia-
TaroT MPAKTUYCCKHU BCE IMPOU3BOAMTEIIM BCTABHBLIX IIJIaT. J4 3
OTCYECTBCHHBIX AHAJIOTUYHBIX pa3pa60T01< MOXHO HAa3BaTh
mwiary ¢upmbl AC, KOoTOpasi HE YCTYNaeT IO Ka4decTBy 3apy-
OeXHBIM 00paslaM, HWMEET XOpOIIYI0 MPOrpaMMHYIO TO[-
nepkky o MS DOS u Windows u BBITOHO OTJIMYACTCSI IO
uene. Hamuume wHCTpyMmeHTanbHO# obomouku (puc. 1) mis
TIO/IKITIOYESHUS JII000ro 1prOopa, MpUMeEphl MPOrpaMMHpPOBa-
HUSl M UCXOZIHBIE TEKCTHI OMONMOTEYHBIX TPOTpaMM I BeexX
CTAQHIAPTHBIX (QYHKIMI KaHaja OOIIEeTo IMONB30BAHMS, KOTO-
pBIe BKITIOYEHHI B KOMIDICKT MTOCTABKH, PEIIAIOT MPAKTHIECKU
BCE TIPOOIIEMBI ITPOTPAMMHUPOBAHUS 3TOH TUIATHL

Bce Oompmee pacmpocTpaHeHre NH(GPOBOW  IITHHBI
YIpaBJieHUs] B TIPOMBIIIJICHHOCTH TpeOyeT crenuduiyeckux
YCTPOUCTB KOHTPOJSI M JAMAarHOCTUKH. CTOJKHYBIIHCH C
3TOM MPOOJIEMOi paHbIlle YeM Y HAC, 32 pyOeKOM I ITOM
Henu pa3paboTaHO MHOXKECTBO NMPHOOPOB M CPENICTB KOM-
nbploTepHOro aHaim3a. [1Iupoko MCmoNb3yroTCsl YCTpOHCTBA
MO/ Ha3BaHMEM “JIOTMUECKHE aHanu3atopsl’; B Poccun
OIIYIIAETCs OCTpast HEXBATKA MOJIOOHBIX CHCTEM.

a)

AT A T RO G AR A VR

Puc. 2. Jlocuueckue ananuzamopsl. a) ucnoineHue 6 guoe 6Cmag-
Hou ISA nramul ¢ 6bIHOCHVLLMU YCMPOUCMBAMU CO2NACOBAHUS U
NnoOKM0UeHUs; 6) 8bIHOCHOE UCHOTIHEHUE, HOOKIIYAEMOe K KOM-
nvromepy uepes nopm npuHmepa
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XapaKkTepuCTHKHU IJ1AT BBOJA JIOTHYECKHUX COCTOSIHMH HU(POBBIX YCTPOMCTB

HcnonneHue
IMTapameTps! HYHKIIMOHUPOBAHUS BcraBHple 1IaThl | Buemnee
JIA16 JIA32 JIA64 JIA16B

Yncio kaHaJIOB cOOpa JaHHBIX 16 32 64 16
O0beM BHyTpeHHelH namst, Kout 16x64 32x64 64x64 16x32
CHHXPOHHBIH pexxuM coopa:

MaKCHMaJlbHasi 4aCTOTa BHEIIHHX TAKTOBBIX UMITYJIb- 50 40
coB, MI'q

MHUHUMaJIbHAS JJIMTEILHOCTh UMITYJIbCOB, HC 8 12
ACHHXPOHHBIH pexxuM cOopa
YacToTa BHYTPEHHEr0 TaKTOBOTO reneparopa, MI'y 1o 100 1o 40
(M3MeHsieTcs ¢ JUCKPETHOCTBIO, KpaTHOiL: 1:2:5)
B03MOXXHOCTh KOMOMHALIMOHHOTO 3alycka o JIIOoMy .
YHCITy KaHAJIOB
AXTHBHBIN (DPOHT:

TIOJIOKUTENbHBIN . + +

OTpHIIATENbHBIH + +

TIOJIOXKUTENBHBIN ¥ OTPHLATSIBHBIH - -
IorpenrHocTs yCTaHOBKH YacTOThI, %o <0,1

OtobpaxkeHHe Mapa3sUTHBIX UMITYIECOB MEXIY PadOuMMU
Cpe3aMH TaKTOBBIX MMITYJIbCOB*

MuHHMaIBHAS JTHTENEHOCTD Tapa3uTHBIX
HMITYJILCOB — 8 HC

Hanpsxenne noporosoro yposHs, B

1**

1,4+0,2 (mus TTL)
-1, 310, 1 (a1 ECL)
perymupyemoe B tipesienax +10 ¢ marom 0, | TTL)

LA%0.2(uma | 4 440 2 (ana TTL)

Bxonanoe conpoTuBienue, He MeHee, KOM

100***

Pasmep, Mm

160x122

| 200x122 | 334x122 | 225x160x40

*PeKIM IONCKA TTapa3sUTHEIX HMITYJIbCOB MOXKET 3a/[aBaThCs HHANBHIYABHO JUIS KaXKIOTO KaHama.

**PerynupyeMslii opor cpabaTbiBaHHs obecrednBaeTcs Ipy ocHameHnn JIA16 u JIA32 BBIHOCHBIMH aHAJIOrOBBEIMH KoMIlapaTtopamu. IToporoso
HaIpsDKEHHE MOXKET YCTaHABIMBATLCS HHAMBHIYaIbHO A7 KaXJ0To KaHaja.

***[Ipu HaIMYUH COTIIACYIONIETO PE3NCTOPA BXOJHOE CONPOTHBIICHHE MOXKET U3MEHAThCs B Ipesienax 200 Om — 100 kOwm.

HexoropsiM 3anonHennemM oOpaszoBaBiIeiicst Opemy Mo-
T'yT cTaTh pazpadboTtanHsie ¢pupmoii AC cpeacTBa BBOJA JIO-
THYECKUX COCTOSIHHN C I(POBBIX YCTPOWUCTB (puc. 2a, 0).
OHM npefHa3HAuCHbI JUIS CHUCTEM JAWArHOCTHKU CIIOKHBIX
IU(POBBIX YCTPONCTB YMPABICHNUS; MO3BOJSIOT OCYIIECTB-
JSTh cOOp M NpEACTAaBICHUE HA JIUCIUICE JIOTUYECKHX CO-
CTOSTHUH LU(POBBIX YCTPOKUCTB 70 64 mapayiesbHbIX KaHa-
noB ¢ yactotoi mo 100 MI'nm Ha xanan. MoaynbHOE TMO-
CTpOEHHME TEXHHUYECKHX CPEICTB O0ECIEeUYMBAET JIEKOe Ha-
paluBaHie MPOU3BOAUTENBHOCTU (0 768 mapanienbHbIX
KaHaJIOB); 00ECIEeYMBAIOTCS aHAN3 AJITOPUTMOB (PYHKIINO-
HUPOBAaHMS HEU3BECTHBIX WM 3aKPBITHIX YCTPOMCTB, BO3-
MOXXHOCTh 3aIlOJIHEHUSI XapaKTepHbIX (parMeHToB (yHK-
LUOHUPOBAHMS B BHJIC STAJOHOB M CPaBHEHHS PEalbHOTO
YCTPOMCTBA € ATAJIOHOM. BbICOKas NMpPOW3BOAUTENBHOCTH
(Tabi.) comocTaBUMa C XapaKTEPUCTUKAMHU CIICIHATIH3UPO-
BaHHBIX YCTPOUCTB mpH meHe B 5...10 pa3 menpmei. 110
JIaeT BOBMOYKHOCTh OTHOCUTEIIBHO MPOCTO CTPOUTH CHCTEMBI
JIMarHOCTUKU MPAKTHYECKH JII000ro 1H(pOBOro yCTpoHcT-
Ba. Kpome Toro, HaunHast ¢ 1998 r., B KOMIUIEKTE ¢ yCTPOii-
CTBaMH OECIUIaTHO TIOCTaBJIAETCS IPOrPaMMHBII IaKeT
“BupTyaslbHbIH JIOTUYECKHH aHann3aTop” .

HNuTerpupoBanHas cpeaa coopa, 00padoTKu U
TPeACTABJIEHUA TAHHBIX

PaccMOTpUM TeXHOJIOTHYECKHE OCOOEHHOCTH peaaM3aluu
noxansHOH ACVYTIL Kaxneni xonkperusiit ACYTII crpo-
UTCS KaK CIEUMAIM3MpOBaHHAsS HHTEIPUPOBAHHAS Cpela,
00BEMHSIONMAs YacTHBIE MPOTrPaMMHBIE OOOJIOYKH YIIpaB-
JICHUS CPEJICTBAMU KOMIBIOTEPHOTO U3MEpPEHHUs (HalpuMep,
IIporpamMMbl yIIpaBJIEHHUs] BCTaBHBIMU IaTaMu). Snpo Ta-
KOM MHTErpUPOBAHHOM CpPEIbl COCTABIIIOT CPEACTBA MHO-

TOOKOHHOW BH3yaJM3allid MEPBUYHBIX U 00pabOTaHHBIX
JIAaHHBIX, KOTOPBIE MO3BOJISIOT BHITTOJIHSATS:

e MacmrabupoBaHue rpadrKOB MO PA3HBIM OCSIM;

® BEpPTHKAJIbHBIA 1 TOPU3OHTAIILHBIN CIIBUTH IPaHKOB;

® TIOMCK ITOBTOPHBIX MOSIBICHWH BBIJEICHHOTO (par-
MEHTa JJaHHBIX;

® CpaBHEHHE BBIIICJICHHOTO ()parMeHTa JaHHBIX C ApY-
TUMH (QparMeHTaMH,

® COXpaHEHHE JAaHHBIX B (paillax WIM W3BICUCHHE HX
oTTYyZA.

OHepaHI/II/I TOUCKa M CpaBHCHHSA MOTYT BBIIIOJTHATHCA
KakK B TOM JX€ OKHe, I'/ie BbIJICJICH UCXOJHBINH (pparMeHT, Tak
u B J11000M JpyroMm, TOCTYIHOM INpHIIoKeHHI0 okHe. [Tonck
U CPaBHCHHE OCYIICCTBIISIOTCA TpHU JTFO00H KOMOWHAIMH
CUTHAJIOB, B TOM YHCJIE U B Cllydae, KOI/la 4acTh CUIHAJIOB
aHAJIOTOBBIC, a YacTh — LU(POBHIE (JOTWYECKHUE); JIOTHYE-
CKHE CHTHAJIbl CPaBHHMBAIOTCS a0COIJIIOTHO, a /ISl aHaJIoro-
BBIX 33J[ae€TCS THI W BEIMYHMHA JOMYCTUMBIX OTKIOHEHHH.
[Ipu cpaBHEeHHH BBIIEICHHBIH (ParMEeHT MOXKHO CKaHH-
pOBaTh MO HEKOTOPOI WHTEpecylomeil 001acTn TaHHBIX,
“mpeamucaB” mporpaMMe MOKa3bIBaTh 00JACTH HECOBIIA-
IEHUH.

ITomuMo 6a30BBIX OmEpaIlvii, aKTUBHBIX BCEINa, CYIIe-
CTBYIOT JOIOJHHUTEIBbHBIC, MOArPYKaeMble M0 Mepe HeoO-
XOIMMOCTH KOMIIOHEHTHI. VX mepedeHb MOXeT OBITH ca-
MBIM Pa3HOOOpPa3HBIM B 3aBUCHMOCTH OT KOHKPETHOW cIe-
nuanusaun ACYTIIL. B onpeneneHHbIX cilydasx OHU MO-
T'YT HapalBaThCsl CAMHUM I10JIb30BATENIEM C ITOMOIIBIO -
HAMHYECKUX OHOIINOTEK.

Coop Odannbix. B3aumoJelicTBUE C BHEITHHUMHU YCTpPOU-
CTBaMM JUTS KaXKIOTO THITa HHTEPPEHCHOTO 000PYIOBaHUS
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MNapaMeTpo naats B

THN CHHXPOHKUIAUHK: Pexum ofimena:

| © Ges cunxp. * kasanD  kawnan 1 ' UHPPOBORA N0 NPepbIBaHUID

<’ no roTOBHOCTH

YpoeeHb cuHzp.[ME] P ponT
588235 7] | & arEn > pocr Basoswiil anpec:

UWHPPOBLIE: 8 | Homep IRQ:

“* Ges MOAMBHKALKK
40 Mru

> BMlMy Ormena |

Cnpaexa |

KoAHYECTBO KaHaNoBs:

| aHanoroewe: | 2 |

Tun auckper|

' BHEWHWRA

* BHYTPEHHHA

bypep(Ko): MpeamcTopualkK6). Yactora

1 =] [ooszs 7] [a.7ese2s =]

Puc. 3. I[Ipoepammnas obonouxa nacmpouxu niamot AL[TT

paspabaTbIBaeTCsl AMHAMUYEcKas OMOJIMOTEeKa, MOICPKH-
Baromas crneuupuky (yHKIMOHHPOBAHMS €ro YCTPOMCTB
CONPsDKEHUSl. AKTHUBH3AIMS W3 WHTETPHUPOBAHHON CpebI
JNMHAMHYECKON OMOIIMOTEKH, OTBETCTBEHHOM 3a B3aUMO/IEH-
CTBHE C BHEIIHNMH yCTPOWCTBaMH, TIO3BOJISIET HACTPOUTH U
BBIMOJIHUTh CEAHC perucrpanuu AaHHelx. Cama cpena “He
3HaeT” 00 anropuTMax cbopa, el COOOIIAETCs JINIIb MECTO-
MOJIO)KEHNE COOpaHHBIX MaHHBIX. KOHKpeTHBIE 0COOCHHO-
cTH cOopa, TakMe Kak peXHMbl oOMeHa, 0a30BBIC ajpeca,
BEKTOPHI MPEPBIBAHUNA M T.A., YYUTHIBAIOTCS aKTHBU3HUPO-
BaHHOM IMHAMWYECKOIl OMOImorTexkoi. bnOnmmoreka orBeda-
eT 3a cOOCTBEHHOE OIepaTUBHOE KOH(PHUTYPHUPOBAHHWE W B
ciyyae HeOOXOIUMOCTH 3arpy’KaeT COOTBETCTBYIOIIHME JTHa-
JIOTH.

B Hacrositiee BpeMst Ha psJ BCTaBHBIX IUIAT JUIS IPO-
rpaMMHBIX 000JIOYEK YK€ CO3J[aHbl COOTBETCTBYIOLIHE M-
HaMu4eckue OMONMMOTEKH. DTO B MEPBYIO OYEpEab OTHOCHUT-
csl K mpon3BoANMBIM (upmoit AC 1uiaTam JOTHYECKHX aHa-
JM3aTOPOB, a TakXke K pAmgy iat coopa neHrpa ALIl. Ha
pHc. 3 mpeACTaBIeHO AUAIOTOBOE OKHO HacTpoiku. Ilo He-
MYy MOXXHO COCTaBUTh HEKOTOpOE IPEACTaBICHHE O (DyHK-
IUOHATBHBIX BO3MO)KHOCTSIX MCIONB3yEMBIX IUIAT.

Tunu4yHBIMU apaMeTpaMH HACTPONKHU SBIISIOTCS:

® YCTaHOBKHM IUIaThl — Ga30BBIN azpec, HOMEP BEKTOpa
IIPepbIBAHUS;

FAULTRA - 25 o=

Paiin Pesumernnatel Tatmuer Ofpatorka Mouck  Macurad Bun Okno  Crnpaska

EEEEE

-266.86 27370

830883 -432 B
1000.000 Pom T107.01107.0 2214.0 22140 3321.0 3321.0  4428.0 44280 tmks
1000.000 B

500,000
500,000 %\ /.
0.000
£.000 \%
500,000
500,000

-1000.00

Kaband +0 —1L L 1L
KaHanl +1 — 11—
kaHanz 0 — | — |
kaHand  + 0 1 r 1 r 1 r 1 r |
kaHand  + 1 1 I 1 r 1 I 1

P s

il tstl_dat

T = o T —

T O = G
A E A AR

1 =

o o

e O0MEH — MEXaHM3M B3aMMOJCHCTBHS C KOMIIBIOTEPOM
(TI0 TOTOBHOCTH, TIPEPBIBAHHIO, TIPSIMOMY JIOCTYITY K ITAMSITH);

® CHHXPOHH3ALM — CIIOCO0 MHUNMAIU3AIUH MIPoIIecca
cbopa;

e OIIpefieTICHUE MPEIBICTOPUN — CIIOCO0 JENeHUs JaH-
HBIX Ha “IpenBapUTeIbHYI0” U “OCHOBHYIO HWH(OpMAIHIO;

® YPOBHHM COIJIACOBAaHMS — HCIOJIb3YEMbIe YpPOBHHU
BXOJIHBIX (BBIXOJHBIX) KaHAJIOB IUIATHI JUIS CBS3HM C BHEIII-
HHUM yCTPOHCTBOM;

® PEXHUM IMCKPETH3aLMH — THI (BHYTPCHHHH, BHeEII-
HUI) ¥ IapaMeTpsl reHepaTopa, MCHOIb3yeMOro Ul 3aja-
HUSI 9aCTOTHI OTIpoca Ipu coope;

® pErucTpanusi — HENpepbIBHAS WM OJHOKpaTHas 3a-
IIUCH TI0 BEIOPAHHBIM KaHaJIaM.

Buzyanuzayua komnonenta ACYTII, nognepxuBaio-
masl 6uU3yanu3ayuio, sBIsSeTCs BCTPOEGHHOM, MOCKOIBKY OHa
HeoOxonuMa i Jo0oro pexuma padboTel, Oynb To cOop
JIAaHHBIX, orepaiuu ¢ Qainamu U TabIUIAMU WM MaTeMa-
THUYeCcKast 00paboTKa pe3yIbTaToB.

Jns BU3yanm3alue UCHONB3YIOTCS OKHA 2paghuyeckozo
omobpaxcenus (puc. 4). OTHOBPEMEHHO MOKET OBITH OTKPHITO
MPOU3BOJIEHOE YHCIIO TAKUX OKOH; K&XI0€ OKHO IpeHA3Ha-
YEHO I TPEICTAaBICHUS 8CeX CHTHAJIOB ‘‘O0CITYKHBAaEMBIX
wiaT cOopa Kak MU(PPOBBIX (JIOTHYECKHX), TAK H aHAJIOTOBHIX;
YHCII0 BUIWMBIX WM aKTUBHBIX B JIFOOOI MOMEHT CHTHAIOB
HacTpauBaeTcs MO cUTyaluuu. [[nd ckaHMpoBaHMSA 3HAYECHUMH
CUTHAJIOB HCIIONB3YIOTCS IepeMelaeMble MapKepbl U IO
otoOpaxeHus (Ha puc. 5 BBepXy — I aOCOTFOTHBIX 3HAYCHUI
aHAJIOTOBBIX CHTHAJIOB, BHU3Y clieBa — sl 1MQpoBbix). Cka-
HHUPOBaHUE U JIPYTHE OINEPAIMU MOTYT BBIMOIHATHCS KaK OT-
JIETBHO YISl TPYIIT aHAJIOTOBBIX MM JIOTUYECKHX CHUTHAJIOB,
TaK ¥ OJJHOBPEMEHHO JUIsl 00eHX; OKHA MOTYT JyOJIMpOBaThCs,
coXpaHsAThCca B (hainax u T.1. s Gornee neTatbHOrO Mpo-
CMOTpa JTaHHBIX MPEUIaraeTcsi MeXaHu3M 0030pa BHIOPAHHOTO
(parMeHTa B yBeIMIeHHOM MacmTabe. B okHe oToOpakeHws
CHTHAJIOB OTMEYAIOTCS TPAHUIBI OONACTH U1 MOAPOOHOTO
[IPOCMOTPA, IOCJIE YEro COOTBETCTBYIOLIEH KOMAaHIOW BbI-
OpaHHBIN (parMeHT O0ToOpaXkaeTcsi B HOBOM OKHe-iyTe. [[Bu-
KEHHE MapKepa B 3TOM OKHE CHHXPOHHM3HPOBAHO C MO3MIMEH
aKTUBHOTO MapKepa B MCXOAHOM OKHE; YHCJIO JIYI OrpaHH4YH-
BACTCs JINIIb PECYPCaMH KOMITBIOTEPA.

CnHcok GHGAHOTEE: Meton
ABS THR DLL Min-Max afiComoTHOE BBYMCABHHE.

ABSD THR.DLL
REL_THR.DLL

Onucanue

B
Ad|
OcHoBHAA $OPMYAa ANA BEMHCASHHA -
NOrpewHocTH -  p = y+/-[max-min) napl, roe
M-pei: kananl kaHanl | |[PASHOCTD MEXAY MaX-MIN 3a0aETCH
noAbsoBarenem. ITy pasHuuy sanaer

nap1: p Tp napZ. napl - noae agHanorosoR

naHenW, sHauenue napl npepcraenner cotoi

nap2:|2000.0{|2000. NMPOWEHT, NO3TOMY POPMYNa: p=
y+/-[max-min)*nap1/100 nap3 ne

nap3:|0.0 [IR1] HMCNOAL3YETCA B 3TOM MeTone. KpHELIE ana j
nap-ll: | Kpusbie ans norpemtocty: | ¥ Pucosars

‘B.,.ﬁ.,p meroga: | Kanan1| [ABSO_THRDLL | [ABSO_THR.DLL |

[1].4 I Cnpaeka |

Ormena |

Puc. 4. I'paguueckoe omobpadicenue yughposvix u anano2o8uix
cusHanos

Puc. 5. Juanoz2osoe okno 0 3a0anus napamempos CpaGHeHUs:
(noucka) ananoeo8vix CueHaNO8
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Cpeocmea oopaoomku ungpopmavyuu ¢ AKH/] M0oxHO
OTHECTH K KOMIIOHEHTaM, Hauboyee HarlsIHO HIUTIOCTPH-
PYIOLIMM MPUHLMIIEL €r0 MOCTPOCHHs, HaLCJIeHHbIE, C OJ-
HOW CTOPOHBI, HA JOCTATOYHYIO MOJHOTY 0a30BBIX CPEJCTB,
a, C Ipyroil CTOpOHBI, — Ha TUOKOCTh W HApaIlIUBAEMOCTb
KOHKPETHBIX peanu3anuil.

Cpencrea 00pabOTKH peann30BaHbl B IBYX (opMax:

® oKcnpecc obpabomku — Hanbonee obuias oOpaboTKa
TI0 OTIEpaTHBHO HaOMpaeMbIM (hopMyIiam;

® aneopummuueckou obpabomku — crenupuIecKoit
Juisl 00pabOTKM JaHHBIX 110 3apaHee COCTaBJICHHBIM alro-
pUTMaM.

Dxcenpecc 0bpabomka TO3BONIAET TPOU3BOIUTE PAa3IAY-
HBIE PacdeTHl 1o (hopMyJIaM MOIB30BATENsL. ITO MOTYT OBITH
KaK OTACJIBbHBIC BBIYUCICHUA, TaK U T'PYIIIIOBBIC OIICpAIlNH,
HanpuMmep, HaJa MacCUBaMU. B kauectBe ApPTYMCHTOB BBbI-
CTYMAIOT nepsuyHbvle (He 00pabOTaHHbBIC) JaHHBIC, TapaMeT-
PBI, OITUCHIBAIOIINE YCIOBHS cOOpa; KOHCTAHTHI (YHCIIA WK
UX WAEHTU(UKATOPHI), BEIYUCIIEMbIE MapaMeTphbl 10 BBE-
JICHHBIM paHee (opMyiaM WM B COOTBETCTBHUHM CO CTaH-
JTApTHBIMHA MaTeMaTHYeCKUMH (YHKIMSIMUA. POpMyIBI MO-
I'yT OBITh BPEMEHHBIMU WJIM 3allOMHHATBCS JUI OyIyInero
WCTIOJB30BaHUS, MOMONHAA OMOIHoTeKy (0a3y) sKcmpecc-
GyHKIHHA.

st Habopa GopMyIT UCTIONB3YIOTCS CIIeIHaIbHbBIe THa-
JIOTOBBIE MAHEINH, TIO3BOJISIOIIHE:

e (opmupoBats HopMylly MPOU3BOJHOTO TapaMeTpa C
UCIIOJIb30BaHMEM CTaHIAPTHBIX MaTEeMaTHYECKUX (YHKIIHMH
(Sin, Cos, Exp ...), mudp (0, 1 ...9), apudmernueckux 3ua-
KoB (+, — *, ...), BCIIOMOTaTeIbHBIX KOHCTAHT, [ICPBUYHBIX
rapamMeTpoB M paHee BBEACHHBIX IMPOM3BOJAHBIX IapaMeT-
POB;

® COXpAaHATH CO3JaHHYIO0 (hopMyiy B Oase;

e ynansatb GopMyisl u3 6asel ¢ “coOmrogeHneM Ieso-
ctHOCTH ((HOPMYJIIBI, UCIIONIB3yeMBIE B IPYTHX (hopmylax,
HE YIaJSIOTCS).

Aneopummuueckaa obpabomxa. J{s BEIMHCICHUS Napa-
METpOB 10 OoJiee CIIOKHBIM (hopMyJaM (aIropuT™Mam) pas-
pabaThIBAIOTCS CICIHAIbHBIC OMOIHOTEKH, YUCIO KOTOPBIX
MOCTOSTHHO HapainuBaercs. Kpome Toro, cymiecTByrOT mpa-
Buia (IPOTOKOJIBI), MIPH COOJIOICHUHA KOTOPBIX MOJO0OHBIC
OMOJIIMOTEKH MOTYT pa3padaThIBaThCsl CAaMUMH T10JIb30BaTE-
JIIMU U 3aTeM MOJKI0YaThes HernocpeactBeHHo kK ACYTIL

B mHacrosimiee BpeMss B 0a30BYH0 KOH(UTYpAIUIO IO-
ctaBisieMbIx ACYTII MOryT BKIIOYaThCsl alrOPUTMBI CIJIa-
JKUBaHHS 3aBHCUMOCTEH, ObICTpoe mpeobpaszoBanne Dypee,
MIPOLEAYPHI BBIYHUCICHHST KOPPEISLIMOHHBIX (DYHKITHHA.

ITouck u cpagnenue. TpeOOBaHUS K BBIYMCICHHIO CTe-
TICHY COBIAJCHUS WM PACXOXICHUS TaHHBIX MIPU OTepary-
AX MOUCKA U CPAaBHEHHS TAKXKE MOTYT CHIBHO BapbUPOBATh-
CA. AHFOpI/ITMBI TaKUX BBIYMCIIEHUH OTHOCSTCS K npepora-
THBE JUHAMHAYECKHX OMOIMOTEK, B TOM YHCIIE U I0JIb30Ba-
TEJILCKHX.

B wunterpupoBannoit cpene ACYTII pasnuuaror 1Ba
PEeKMMa MOUCKA M CPaBHEHHMS: IOKAIbHYIU U 2100anvibli. B
JIOKAIbHOM PEKUME COOTBETCTBYIOIIAsl OIepanus OCyIecT-
BIISIETCSI B TOM K€ OKHE, B KOTOPOM OBIIT BBIOpaH (parMeHT
JUIs TIONCKa WM CpaBHEHUs. B ernobanvrnom pexume dpar-
MEHT JOCTYIIeH U omepanuii B Jro0oM okHe. dparmeHT
MOMCKA WM CPAaBHEHMS M OOJACTb, I/Ie BBINOJIHSACTCS OIle-
pamys, 3aJaroTCsi MapkepaMH B COOTBETCTBYIOIIMX OKHAX

I Comparison iocko T e |
F 3 B: 164 D1: 214 Dz: D3: 188 E: 239

1 channel 0 + :I
2 channel 0 +

3 channel 0 + JUTTUTIUUTAH AP AL AU AL AU ALy LU LT
4 channel 1 + JT LT T TLTT LT lsdodobobadododobadododobad| LT L LT LT
5 channel 1+ | T LT 1 [ lx Boc b Boc b Boc bl T L 1 7 L
6 channel 0 + | T [lx e b bxl 1 [
7 channel 1 + prrrs e I

8 channel 0 +

9 channel 1 +

10 channel 0 +

11 channel 0 + |

12 channel 1 + | bodadododobodobododad

13 channel 1 + |

Marker: & © 0y i} _1J

Puc. 6. Oxkno npedcmasgnenus pe3yromamos cpagrHenus yupposvix
CUSHAN08

TIPECTABIICHUS NAaHHBIX. YYaCTBYIOUINE B OIEPAIldN CHI-
HaJIbl MOT'YT aKTHUBHU3UPOBATHCA WJIM AC3AKTUBU3UPOBATHCA
MOJIb30BaTENEeM B 000X OKHAX HE3aBUCHMO.

[TapameTpbl IOMCKA MM CPAaBHEHUSI 33Jal0TCs B IMAJIO-
roBoil maHenmu (puc. S5), IUIsl 4ero HEoOXOJMMO BHIOpATh
npoueaypy (MOWCK WM CpaBHEHHE) U PeXHUM (TJ100aIbHBINA
WJIN JIOKaJIBHBIN), 3a]1aTh MOTPEHIHOCTh COBIAJICHUS aHAJIO-
TOBBIX CHUTHaJOB. OOJacTh IOTPEHIHOCTH BBIYHUCIAETCS C
TIOMOIIBIO0 TUHAMUYECKOH OMOIMOTEKH, KOTOpasi BHIONpaeT-
Csl N3 UMEIOLIUXCS B KOMIUIEKTE ITOCTABKH WM U3 pa3pabo-
TaHHBIX W TOAKITIOYCHHBIX K CHCTEME CaMHM IOJh30BaTe-
JIEM C TIOMOIIBIO TIPEIXyCMOTPEeHHBIX g 3Toro B ACYTII
MEXaHHU3MOB.

B kauecTBe WLTIOCTpaLMK Ha pHC. 6 MPEICTaBIEHBI pe-
3YyJIbTAaThl MMOWCKA, BBIIIOJIHCHHBIC B OKHE CpaBHCHUA JIOTU-
YEeCKOro aHajam3aTropa Ha 06ase riatel JIA-32.

Cmpykmypa xpanenusn. IIpu OCTPOSHUU HHTETPUPO-
BaHHBIX 000JIOYEK OOJIbIIOE BHUMAaHUE YAEISIOCH CIIOCO-
6aM xpaHeHHs1 HHOPMAIMH. DTO CBA3AHO CO CICIM(UKON
naHHblx, nonydaemeix B CA TII, He coBceM COOTBETCT-
Byronux (opmaram tpaanuonusix CYB/I.

YYuTHIBaTNCE /1B aclieKTa MPOOIeMBI: cmamuyecKul,
CBSI3aHHBIN CO CTPYKTYPOH XpaHEeHUs HH(OpMAIMH HA JIHC-
K€ M OuHaMu4ecKkull, Kacarolluics MeXaHn3Ma B3anMOJei-
CTBHUA C Ta6J'II/IIlaMI/I JaHHBIX.

ba3oBas cxema XpaHCHHA JaHHBIX BKIIIOYACT HCCKOJIBKO
TUTIOB TaOJIHIIL:

® KOpHegble, KysAa 3amuchiBaeTcs HHGpopManus o0
MMEIOLIMXCS TabIMIaX JaHHBIX U 00 YCIOBHSX UX IOJyde-
HUSL; U XpaHEHUsI 3THX TaOJINI] CTAaHIapTHO MCIIOIb3YeTCs
KaTaJior, BKJIIOUYCHHBIH B OCHOBHOM KaTaJor WHTETPHPOBaH-
HOM cpeJibl; KOPHEBBIX TaOJUII MOXKET OBITH MHOTO;

® mecmosbie, XpaHAIIAe COOCTBEHHO JaHHBIC;

® 9mManoHHble, XpaHIAIe HEOOXOANMBIE B HEKOTOPBIX
CIIydasx Takue jKe NaHHbIe, KaKk U TEeCTOBBIC, HO KOTOpHIC
HEOOXOAMMO CYHMTATh ITAIOHHBIMH, HAIPUMEp, B Clydac
ucnonp3oBanuss ACYTII mis AuarHOCTHKHM HEHCIIPaBHO-
cTeit;

e Gopmamer — (Qalibl ¢ OMUCAHHEM CTPYKTYPBI HC-
MOJIb3YEeMBbIX TaOJIHII.

JlanHple M3 KaXXJOro OKHAa MOXHO COXPaHUTb B BHUJIE
TaOIMIBI JTI000TO M3 MEPEUNCIICHHBIX THUIIOB KaK C PErHCT-
pammell ee B KOpHEBOW Ta0NMIe, M Kak He3aBUCHMYr0. Ha
puc. 7 mpuBeneH npumMep mpocMoTpa Tadbmumsl B/ nHTer-
pupoBaHHOI 06omouku ans matel AL

CrpyKTypa XpaHEeHHUS! TaOIUI] OIHCHIBACTCS B CIICIHAIb-
HOM TEKCTOBOM ini-aiisie. Ha 3tarne ycTaHOBKY MPUIIOKEHHS
B TaKoH (a1 mpomnuchiBacTCss HHGOPMAIUS O PEKOMEHTye-
MOH cTpyKType. Ecnt oHa He ycTpauBaeT 1mojb30Baressi, OH
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MpocMoOTp 6a3 naHHBIX

+puwel_ Paradox
L4100 _TABLE
PaR TABLE

Mokasare

CrpArate

Fastep nona

Y

-

TNamelSt}lpe |Fr0nt |SIeveI|E_cnl |D_cnt|Mnde |E_vol |F‘_v0l |D_typ |D_frc +
[#|4an 20 0 5 2 4 0 0 14 0 3
| |Ya_n_20 0 5 2 4 1] 1] 14 0 9
| |ChLa to 0 120 |2 4 1] 1 14 0 13 j
+
o[ [+

Puc. 7. Ilpocmomp mabauysr BJ] unmezpuposannoii 06010uKku 014
naamet AL{IT

MOXET OTPEAAaKTUPOBaTh ini-pailyl Tak, 4ToOBl OTpaxkaaach
HOBasi CTpykrypa. [Ipemnaraemas cxema XpaHCHUs TaOJIHIL
SIBJISIETCSl TOJIKO pekoMmeHayemoi. Ilonb3oBarens Moxer
MPUAYMaTh CBOIO. [IpHHIMINATBHBIM SBISIETCS TO, YTO MIPH
OONBIINX 00BbEMax JAaHHBIX, YTOOBI “HE 3aKOMAThCS” B HUX,
CTPYKTypa A0JzkHa ObITh! ITosTOMY mpemnaraercs WHCT-
PYMEHT JUIS €€ TIOAJEPKKH.

Pesicumbr 6v1306a mabnuy. TIpeaycMOTpeHs! 1Ba BapH-
aHTa aKTUBU3ALWHM TaONUI] JAHHBIX: MCIOJIB3YS] KOPHEBYIO
TaOJIMILy ¥ HEMOCPEICTBEHHBIH BHI30B.

Kaxxnas 3amuch B KOpHEBOW TabnuIle cBs3aHa ¢ Tabmu-
1Iei, COOTBETCTBYIOIICH ceaHcy cOopa maHHbIX. J[1s KopHe-
BOM TaOJIMIIBI ONIPEAEIIEHBI CIEAYIOIINE OlIePalli: aKTHBH-
3aIysl 3alKCH — CO3/1aeTcsl TpauuecKoe OKHO, Ky/a BBIBO-
JITCSL JJaHHBIE COOTBETCTBYIOIIEH TaOIMIBI JaHHBIX; yla-
JICHWE 3alMCH — COOTBETCTBYIOIIAs TaOymIa JaHHBIX (HU3H-
YEeCKH HE yAAIIETCS ¥ PeJaKTHPOBAHUE 3aIIHCH.

Bb130B  Tabamir ocymiecTBiseTcs 4epe3 CTaHAApTHBIC
JINAJIOrOBBIC MTAHEIN OTKPhITUS (aitnos. [lepen BIBOJOM Ha
9KpaH MOKHO 3aJaTh HHTEPECYIOIINE TTOJIS TAOIHIIBI.

B HEKOTOpBIX CIy4asx MOTYT OKa3aTbCsl MOJIE3HBIMHU
JIOTIOJIHATEIIbHBIE MPOTrpaMMbl (YTHIIUTHI), paboTaroliye B
kommuiekce ¢ ACYTIL. B kauecTBe mpuMepa paccMOTPHM
JIB€ U3 HUX.

Yrumura INPUT DB nozsonsier dopmupoBats TaOIIHIbI
PEe3yJIbTaToOB M3 MOJIeH NMEPBUYHBIX JIAHHBIX, 331aHHBIX B TEK-
cTOBOM (hopMmarte; ee OCHOBHOE (DYHKIMOHAJIBHOE HAa3HAUCHHE
3aKIIroyaeTcst B ()OpMHUpPOBAHUN M MOIM(UKAIMY TabIuI riep-
BUYHBIX JIAHHBIX. Y THJINTA UCIOJB3YET CIHCOK IapaMeTpoB U
COOTBETCTBYIOIIMX MM 3alyceil B TEKCTOBBIX (haiiiiax, Ha oc-
HOBaHWH 4ero Qopmupyercs HoBas Tabmmia. DakTHIECKH
HCTIONB3YETCS TEKCTOBBIA (DAl OmMcaHwsl CTPYKTYpHI Tabiu-
161, Ha3bIBaeMbI (aitioM cyenapus. Takoi TEKCTOBBIHN (haiin
JIOCTYTICH U3 JIF0OOT0 TEKCTOBOTO PEAKTOPA.

Ecnu npu u3aMeHeHuu yciloBUM NPOBENEHUS UCTIBITAHUIM
WK 110 APYTUM NpUYXHaAM OGHapy)KaTCS[ HECOOTBETCTBUS B
(¢aiine cueHapus, yTWIHTa COOOIIUT 00 3TOM, IOCJE HYero
MOXKHO JINOO TMOJKOPPEKTHUPOBATh (haill BPY4YHYIO, JHOO
COTJIACUTBCSA C TE€M, YTO HEKOTOpBIE MOJsS HOBOW TaOIHIIBI
OCTaHyTCs IyCTHIMH.

CyniecTBYIOT HECKOJIBKO PEKMMOB 3aIIOJTHEHUS TaOJIUIL:
asmomamuieckuti — Ha OCHOBE (haila creHapus, pecmpyk-

mypuzayuy CyIIECTBYIOIIEH TaOIUIbI, Moougurkayuy BbI-
OpaHHBIX TOJCH U PYYHOIL.

VYrumura SELECT ME no3BoinsieT aHann3upoBaTh JaH-
HBIE TSI TTIOMCKa ()ParMEHTOB JAHHBIX, YAOBICTBOPSIOIINX
HEKOTOPHIM, 33/1aBaEMBbIM IOJIB30BATENIEM, YCIOBHSIM. JDTO
MOXeT OBITh, HAI[PUMED, MOUCK, IKBUBAJICHTHBIA CIIEIYIO-
IieMy CJIOBECHOMY €ro BbIpaxkeHuto: “Ha 3aoauHou epe-
MeHHOU obnacmu bl0enumy HenpepbieHble YYACmKU, 20e
OMKIOHEHUE CUSHANI08 OM CPEOHe20 3HAUEHUs He NPeabIlUa-
em HeKOmOopoU 8eNUYUHbL 3 UCKTIOYeHUeM, Dbimb Modicem,
omoenbHbIx 8b10p0Cco8” .

Hoxymenmuposeanue. Ilpu pa3paboTke KOHKPETHBIX
ACYTII B UHTErpHUPOBAHHYIO CPEAY BCTPAUBAIOTCS KOMIIO-
HEHTHI, MO3BOJIIOIIKE (OPMUPOBATH JTOKYMEHTHI pPa3iny-
HOTO BHJa CJIOKHOCTH, BKJIFOUasi CPEACTBA MX KOMIOHOBKH
¢ TabIWIaMu JaHHBIX, TpadUIecKUMU 00pa3amMu CHUTHAJIOB,
PHCYHKaMH, TEKCTOBBIMHU (PparMeHTaMH U TIp.

Pacnpenenennsie cucreMsl coopa. CeTeBble CHCTEMBI
H3MepeHHsl U THATHOCTHKHU

KiroueBbIM MOMEHTOM, CYIIECTBEHHBIM 00pa3oM IIo-
BIISBIIMM Ha Meronsl peammsamun ACYTII, sBismace
HMEHHO €ro pacmpefeaeHHOCTb. OCHOBHOE IIOJIO)KEHHUE
coctouT B ToM, 4T0 coBpeMmeHHble ACYTII momxHsI cTpo-
UTHCS TIPH COOJTIO/ICHHUH CIICIYIOMINX PHUHIIUIIOB:

® 1PO3PAYHOL cemegoll apxumexkmypul, T.e. IEpPexos OT
JIOKAJIBHBIX K paclpesieleHHbIM CHUCTEMaM JIOJDKEH OBITh
€CTECTBEHHBIM, C COXPAaHEHUEM TPaJUIOHHOIO IMOJIb30Ba-
TEIBhCKOTO MHTep(detica yIpaBIeHUs MPOLIECCOM;

® eounoeo unmepgheiica, T.e. paboTa ¢ JIOOBIM TIpoIiec-
COM B CHCTEME W Ha JIFOOOM KOMIBIOTEPE B CETH JIOJDKHA
OCYIICCTBIATHCS B OOHON M TOW K€ WM TPAKTUIECKU B
OJHOM U TOM K€ UHTETPUPOBAHHON CpELIE;

® KoHueypupyemocmu, T.e. BOSMOXHOCT OTIEPAaTHBHOTO
¢opmupoBanus 1 Moxudukarmu Joruueckux rpynmn B JIBC,
OTBETCTBEHHBIX 32 cOOp, 00pabOTKY MIIM XpaHEHUE JJAHHBIX;

® napawugaemocmu, T.e. IPEIOCTABICHUE MT0JIb30BaTE-
JII0 BO3MOXKHOCTEH JUISi TIOJKJIIOUSHHUS JOIIOJIHUTEIBHBIX
CpencTB pabOTHI C JAHHBIMHU.

OCHOBHOW TEXHOJOTHUECKHI MPUEM, peaT30BaHHBIN B
ACVTII, 3akmoyaercs B AMHAMUYECKON MOIYJIBHOCTH €ro
(YHKIIMOHUPOBAHUS, KOrna OoJblias 49acTb KOMIIOHCHT
CHUCTEMBI JTMHAMHYECKH HOATPYXKAaeTcsl M0 Mepe HamoOHO-
CTH W yJAJIIeTCs U3 Hee IMOCIe NCTIONb30BaHus. B kadecTBe
OCHOBHBIX KOMIIOHEHT PaCCMOTPEHBI:

® nodoepoicka 000pyO0osaHusi — IUHAMHYECKHE OHO-
JIMOTEKH, obecreynBaroline (yHKIMOHUPOBaHHE BCTaBHBIX
IUIaT WM UCIIOJb3YEMbIX MHTEeP(EHCHBIX MOACUCTEM, CBS-
3aHHBIX C BBOJOM MH(OPMAIMU U BBIBOJIOM YIPaBIISIOIINX
BO3JICHCTBU;

® o06pabomra — nHaAMUYECKHe OUOIMOTEKH MM KOM-
MTOHEHTHI, TOJICPKUBAIOIINE MAaTEMATHYCCKYI0 U JPYTYIO
00paboTKy IaHHBIX;

® omobpadicenue — TMOJICUCTEMa MHOTOOKOHHOTO TIPE/I-
CTaBJICHUS TaHHBIX;

® XxpaHenue — TIOACUCTEMa OPTaHU3AIMUA M COTPOBOXK-
JICHAS PACIPEICICHHOTO XPaHEHHUS JaHHBIX.

PaccMoTpruM 0COOGHHOCTH CETEBOTrO (DYHKIIMOHHPOBA-
Hus pacnpeneneHnbix ACYTIL. Kaxnpiii xommeiotep B
JIOKAJBHOM CETH C 3alyIIeHHBIM Ha HEM IporeccoM Oyaem
cuuTaTh TOukou; Kaxnas Touka ACYTII nns apyrux to-
YeK MOXKET BBICTYNATh B KAYECTBE CEPBEpPa, KIUCHTA WIIH
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cepBepa W KiIMeHTa oxHoBpeMeHHO. CepBep oOecrieunBaeT
nepefavy yrpasisiomeil nHpopManuy BCEM IOJAKIIOYCH-
HBIM K HeMy KJIMeHTaM. KIIMEHT MOXKeT TOJNBKO MOCTABIATh
IaHHBIe cepBepy. s Toro 9TtoOBl OOecedYnTh ETUHBII
nonb3oBaTenbeknit uaTepdeiic ACYTIL, Ha Ka)XIOM KOMITBIO-
Tepe WCIONB3YeTCs OfHA M Ta K€ WHTETPHPOBAHHAS CpEa,
BKJIIOYAONIAs B ce0sl BCE KOMIIOHEHTBI KOMIUIEKCA, YTO TO-
TEHIIUAIBHO 00ECIICUMBACT MM IOJIHBIA HAOOP (YHKIIMOHAIB-
HBIX BO3MOXXHOCTEHW, BKIJIIOYAs BBOJ JIAHHBIX, BBIBOJ[ YIIPaB-
JSTIOIINX BO3/ICHCTBHH, 00pabOTKy, XpaHEeHHe M OTOOpakeHUE
nHpopmaimu. B neiicTBUTENEHOCTH, MOCKOIBKY KOMITIOHEHTBI
MOAKIIOYAIOTCS TUHAMHYSCKH, B Kakmoil Touke ACYTII 3a-
TPY’KEHBI ¥ pabOTaOT TOJBKO T U3 HHUX, KOTOPHIE TPEOYrOTCS
JUISL pElICHHs] KOHKPETHBIX 3aJay, “IpUKPEIUICHHBIX K ATOU
TOYKE. B CBSI3M C 3TUM MOKHO YCJIOBHO PasiMdaTh TOYKU cOO-
pa, 00pabOTKH U XpaHEHWsSI TaHHBIX.

[puHuMN KOH(GUTYpUPOBaHKS BO MHOT'OM BBITEKAET M3
BO3MOXKHOCTEH KOMIUIEKCA OIepUpOBaTh C JaHHbIMHU. [lo-
JIy4eHHbIEe Ha dTare cOopa JaHHbIE MOTYT:

® COXpaHAThCS B BUJE OMHApHBIX (haiIoB Ha JHCKE B
moboit Touke ACYTII,

e coxpaHATeCI B Buae Tabmmm B/l B 1r000# Touke
ACVYTIIL

e mepeceuiatbes B apyrue Toukn ACYTII B PB, na-
mpuMep, A1t 00pabOTKHM W/WITH IPUHATHS PEIICHUH.

B cBs3u ¢ 3THM mporiecc KOH(QHUTYPHPOBAHUS IFOOOH
TOYKHU cOOpa BKJIIOYAET B ce0sl OmicaHue pasMelieHus Tao-
JIMI] X apecaThl TMOCHIIOK YIPABIAIONIMX COOOmIeHuMA. J{ist
TOYeK 00pabOTKM M XpaHEHHs TaHHBIX Ha JTarne KoHpury-
pHpOBaHHsI HEOOXOIUMO YKa3aTh HCTOYHUK HH(POPMAIHH.

ITocne 3Toro Touka HENMpephIBHO “‘ciayliaeT’ cepBep U
“xmer” maHHbIX Wi ceOs. Ecau ogHa M3 TOYek B Kakoi-TO
MOMEHT OTIpaBHJa JaHHBIE CepBepy, MOCIEIHUN TepenaeTt
ee BCEeM TOYKAM-KJIIMEHTaM. AKTHBH3alUsl  cTaryca
“cmymaTens” MO3BONSET (PaKTHUIECKH MOITy4aTs HMH(popMa-
uuto B pexxume PB.

Pacnpedenennas cucmema xpaunenus oannvix. MHOTHE
UCIIBITAaHHSI COMPOBOXK/IAIOTCS MOJYYCHUEM OOJBIINX 00be-
MOB MH(GOPMAIMK U MO3TOMY HYKAAIOTCS B CHCTEMAaTH3a-
nun ux xpadenus. B ACYTII BoiOpan moaxon, Korjaa uc-
mons3yroTes (opmatel craHmapTHeix bBbJI. OOpamieHune k
TakuM Qopmaram HMeeT, Ha Halll B3IV, OYEBHIHBIE JJOC-
TOWHCTBA, ITOCKOJIBKY J1a€T BO3MOKHOCTB!

e nanpHeimerd o0pabOTKM MAaHHBIX B 3JEKTPOHHBIX
tabnuiax, Hanpumep, B MS ofice;

® TIPOCMOTpAa M PEAaKTHPOBAHMS JAHHBIX IIMPOKO pac-
npoctpanenasiMu CYB/I, Harmpumep, B DB dopmare;

e paboTHI ¢ yJaJeHHBIMH TaOJIHIIaMy, HEPEPHIBHO Ha-
paiuBaeMbIMH pa3padboTankamu pasaunuabix CYB/I.

CTpyKTypu3aly XpaHeHHs] JAaHHBIX BKIIOYACT: JIOKAIIb-
HBI M TI00aJbHBIA acniekThl. JIOKaIbHBIN acreKkT Kacaercs
TOro, KaK XpaHUTcs WH(OpMalys B OJHOW TOUYKE CETH, IJI0-
OaNbHBIN — KaK paclpeelieHbl TaHHbIE 110 PAa3HbIM €€ TOYKaM;
r700aJIbHBIHA aCTIEKT HAIPSIMYIO CBsI3aH C KOH(PUIypHUpoBaHHEM
ACVTII, rae xaxnasi TOUKa Yallle BCETO CBA3aHA C PETHCTPaA-
IIMeH KaKOT0-TO OMPEIEIICHHOT0 THIa HH(opMary.

YcnoBust poBeAeHHs UCTBITAaHUH (B 4acTHOCTH, cOopa
JTAHHBIX) OKAa3bIBAIOT OOJIBIIOE BIHMAHUE HA MOTydacMble
pesynbratel. Ilo3ToMy 4YacTo HEOOXOAMMO XpaHEHHE HE
TOJIBKO CaMHX JAHHBIX, HO U HEKOTOpPOHM CONMYTCTBYIOLIEH
nH(OpMAIINK, TAKOH KaK MapamMeTpbl YCTAaHOBOK PEXKUMOB

paboTHl BCTaBHBIX IUIAT WM MHTEP(EHCHOro 00OpyHOBa-
HUS, a TaKKe IMapaMeTphl ‘‘CyOBEKTHBHOTO” XapakTepa,
KOCBEHHO OIHCBIBAIOIINE yCIOBHS UCTIBITAaHNH.

Jnst XpaHeHus! IaHHBIX ¥ COMYTCTBYIOIIEH HH(pOpPMAIUN
UCIIONIB3YeTCs MepapXuueckas cxema, 0 KOTOPOi Ha BepX-
HEM YPOBHE CO3/Ial0TCSI KOPHEBBbIC TAOIHIIbI, COJEpPKAIINe
CCBUIKM Ha TIOAYMHEHHBIe Ta0muubl. B camoM olOmem Buje
KOpHeBasi TabJMIla OTKPHIBAET JOCTYI K TaONUIaM repBuY-
HBIX (HE0OpabOTaHHBIX) U 00pPadOTaHHBIX JAHHBIX, C YCIIO-
BUSIMH TIpOBeieHUs cOopa n oOpaboTku maHHbIX. Dopmar
KOpHEBOI TaOJIUIBI MOXXET MOAM(HIMPOBATHCS IOJIB30BaA-
tesneM. CTpyKTypa HOAYMHEHHBIX TAaOJHUIl OMpenenseTcs
YCIIOBUSIMH TIPOBEJICHNS UCTIBITAaHUN. B KOpHEBYIO TaOmuiry
3aIMCHIBAIOTCS TONBKO CCBUIKM HA HUX.

Paccmotpennnie acnektet ACYTII oTHocsATcs K ero
pacrpeeieHHbpIM BO3MOXHOCTIM. CpelicTBa pacnpe/ieneH-
HOTO YIPABJCHUS U XPaHEHHs JaHHBIX [TO3BOJISIIOT PACIpO-
cTpaHuTh (yHKIMH cOopa U 00paboTku MH(GOpPMALUH, pac-
cMoTpeHHble Bolle, Ha Becb ACYTII B nenom.

3akiaouenue

Marepuai, npecTaBIeHHbIH B CTaThe, ABIsIETCS 000011e-
HHUEM OIIbITa TIPAKTUYECKOTO MOCTPOSHUSI CUCTEM, HAKOIUICH-
Horo coTpynHukamu gupmel AC Ha MpoTsHKEeHUH psifa jeT. B
ToM Bujie kak ACYTII onucan B HACTOSIILIEH CTaThe, pacrpe-
JICTICHHBIA KOMIUIEKC W3MEpPEeHHsS M JMarHOCTHKH CO3/1aH He
TaK JIaBHO M TPOJOJDKaeT pasBuBaThcs. Ho oTnenbHBIE ero
KOMIIOHEHTHI pa3padaThIBaINCh B pa3inaHbIx CA.

Hanpumep, MeToanka o6paboTKH pe3yIbTaToOB U MPOIe-
Jypbl TIONCKa TPOILIH CEPhE3HYI0 MPOBEPKY NPH CTEHMAO-
BBIX HCHBITaHUSAX pakeTHbIX apurareneidr. ACYTII u ero
KOMITOHEHTBI BMECTE C IUIaTaMu cOopa U(POBBIX U aHAIO-
TOBBIX CHI'HAJIOB MpUMEHstoTcst Poccuiickum deaepanbHbiM
SIIEPHBIM [IEHTPOM.

OueHnBasl JTIOCTOMHCTBA, KOTOPbIE MOTYT OOECIEYHTh
Oyaylee MpeacTaBIeHHOMY HPOIYKTY M OCYIIECTBIISIONIeH
€ro TEXHOJIOTHH, MOXXHO cka3aTh cieayromee. ACYTII
cTpouTcs Ha 06a3e MHTErPHUPOBAHHBIX MPOIPAaMMHBIX 000JI0-
YeK, BKIIIOUAIOIIUX B ce0s ¥ N3MEPHUTENBHBIC TUIAThl, BCTAB-
nsemble B komnbioTep. ACYTII mpencrasisier coboit oT-
KPBITYIO CUCTEMY, KOTOpasi ITO3BOJISCT:

® aAMANTHPOBATH YK€ NMEIOIINECS MPOTPaMMHBIE OJOKH
0T KOHKPETHBIC, BO3MOXHO JOCTATOYHO CHCHI/Id)I/I‘{eCKI/Ie
TpeboBaHUs;

e Onarofapsi THOKOMY MEXaHH3MYy BCTPauBaHHsI HOBBIX
KOMITOHEHT YBEJINYMBATh YUCIIO AWHAMHUYECKHX OMOIMOTEK
C LeJIBIO pacHIMpeHHs BO3MOXKHOCTEH cOopa JaHHBIX, UX
00paboTKH, IPEICTABICHHS, XPAaHEHUS U T.1.;

® HENpEephIBHO pa3BUBATH CHCTEMY C YYETOM IIepelo-
BBIX TEXHOJIOTHH, PacHpOCTpaHss, HampuMep, o0iacTb ee
JIEWCTBHSA Ha TVI00AJIBHBIE CETH ¢ TOMOIIBIO | Nternet.

Bo Bce mepnozp! co3ganus pa3pabOTINKH CHCTEMBI CTa-
payCh “OTCIEeXUBATh W PEaIn30BBIBATH B HEH COBpPEMEH-
HBbIE TEXHOJIOTHH, pacCMaTpHBas €€ B KauyecTBE HEKOTOPOMH
KOHIIeNITyaJIbHOI Mojenu noctpoerus CA.

Muxaun H3uooposuu Ilepyosckuii — KaHo. gpuz.-mam.
Hayk, oupexmop dupmsr AC.
Konmarmmuiii menegpon (095)255-31-55, gpaxe 255-31-54.
E-mail: ac@ms.ire.rssi.ro.
hittp: [ | www.attend.to/ ac
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