IMPEANCIIOBUE

Hu onna mybnukanusi He Hy)KAAeTcss B NMPEAMCIOBHM, HEXENIH 3Ta,
nbo B HEH cenaHa MOMBITKA TIy0)ke IPOHUKHYTH B IPOOIEMAaTHKY OIHOTO U3
MIPUOPUTETHBIX HaIpaBlIeHUH rJ106aIPHOTO reoMH()OPMALIMOHHOTO
kapTorpadupoBaHus - UHGOPMAIIMOHHOTO 0OecneueHus FeOnH(OPMAIIHOHHBIX
cucteMm (I'MC). ¥V Hac He OBUTO TaKOTO Tpyna C OOCTOSTETBHBIM HU3JI0KEHUEM
COBPEMEHHOI'0 MOHMMaHUS CyTH wuHbopMmanuoHHoro obecrneuenuss ['MIC u
OCHOBHBIX ITPOOJIEM €ro pa3paboTKH.

PazpaboTtka moboit aBTOMaTm3mMpoBaHHOU cucteMsl (ACY) u ee
IIPUMEHEHHE HEMBICITVIMBI oe3 s¢dexTuBHOTO HCIOJIb30BAHMS
reONpPOCTPAHCTBEHHON MH(OPMAIINHU, COACPKAIIEHCS B 3JCKTPOHHBIX KapTax,
49DOKOCMHMYECKUX, IHMOPOBBIX OPTOHOTOIUIAHAX U APYTUX HCTOYHHKAX
CBeleHHH 0 MecTHOCTH, KoTopble uHTerpupyorcs B 'MC. 1o stoil nmpuumnne
I'MC cnyxur BaxHeimed (YHKIMOHABHONW YacThIO COBPEMEHHBIX U
nepcreKTuBHBIX ACY.

B nacrosmee Bpemst ' IC Hepenko mpuMeHsIeTCS CaMOCTOSITENIHO /IS
peleHus 3a1ay TOonorpapuueckoro M TEeMaTUYeCKOro KapTorpadupoBaHus,
cbopa, aHaIm3a, 00paboTku, MOJICITUPOBAHUS u OTOOpaXKEeHUS
reONPOCTPAHCTBEHHON MHGOPMALUH.

Ho Bcerma ocHoBHbiM HazHauenueM [IMC crenyer cunTath
MMOATOTOBKY U (OPMHUPOBAHME 3HAHUI O 3emile, OTHETIBHBIX PpEruoHax,
MECTHOCTH, TO €CTh pEIICHHE 3a1a4 IJ00aTbHOr0 TreOMH()OPMALMOHHOTO
KapTorpadupoBaHus.

HoBbiv, Hauboyiee MOLIHBIM  CpPEICTBOM  HMH()OPMALMOHHOTO
obecrieuennss ACY u I'MC, sBnsiercs Cucrema 3IeKTpOHHBIX KapT. s ee
ONHUCAHMS 1EIECO00PA3HO HCIONB30BaTh METAJaHHBIE JJIEKTPOHHBIX KapT B
COOTBETCTBMH ¢ NpuUHATBIM B 1999 romy l'ocymapcTBeHHBIM CTaHZapTOM
Poccuiickoit  ®emeparmin TOCT P 51353-99  «IeonndopmanmoHHoe
kaprorpadgupoBanue. MeragaHHble  3eKTpOHHBIX  Kapt. CocraB u
comepkaHue», B  pa3pabOTKe KOTOPOIrO YYacTBOBAJ aBTOP, W3BECTHBIN
HCCTIEIOBATENb B 00JIaCTH HOBBIX TEXHOJIOTUM.

Jannas myGnuKamus Mociy>KUT BeCbMa BaXXHOMY A€y pa3paboTKu 1
BHeapenusi I'MC pasnuunoro HasnaueHus. Owna OymeT mone3HOW mis
CTYAEGHTOB M TMpernojaBaTeledl ydeOHBIX 3aBeNeHHUH, COTPYOHHKOB HAy4YHO-
HCCTIEOBATENBCKUX YUPEKICHHUM, CHEIMaINCTOB, KOTOPBIE pa3pabaThIBAIOT,
coBepieHCTBYIOT U nnpuMeHsitoT ACY u I'MC.

JIoKTOp TEXHUYECKUX HayK, mpodeccop A. MapThIHEHKO
Mocksa, 2 mapTta 2000 T.
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T'nasa 1.
INOHATUE UH®OPMALIMOHHOI'O OBECIIEYEHU A
N EIr'O MECTO BTEONMH®OPMALIMOHHBIX CUCTEMAX

§ 1. Kaprorpaduueckasi ungopmaumsi - o0cCHOBa (PyHKIMOHHPOBAHUS
reouHGoOpMALMOHHBIX CHCTEM

ITpoueccsl ympaBieHus BCerJa CBSI3aHBI C IepepadOTKOM
ungopmayuu. KOMIUIEKCHOE HCIOIb30BAHUE TEXHUYECKUX CPEICTB
MOJIyYeHMs], Tepegaun, oopaboTk MHPOPMALIMH U, B IIEPBYIO OYepe.b,
WCIIOJIb30BaHUE OBICTPOACHCTBYIOMIEH 3JIEKTPOHHO-BBIYUCITUTEIHHOMN
TEXHUKH B YCIOBUSX CO3AABAEMBIX AaBTOMATU3UPOBAHHBIX CHCTEM
ynpaieHus: (ACY), BaXXHOW COCTaBHOW YAacCThIO KOTOPBIX SIBIISFOTCS
reonHopmaimonnsle cucrembl (['MIC), criocoOCTByeT pa3BUTHIO U
HINPOKOMY TIPUMEHEHHIO MHGOPMATHKH, KHNOEPHETHKH,
CUCTEMOTEXHUKH, MATEMATUYECKUX METOJ0B, UTPAIOLINX BAXHYIO POJIb
B PCLICHUHM TEOPETUYECKUX M MPHUKIATHBIX MpoOjeM yrpasieHus. Ha
COBPEMEHHOM 3Talle HAayYHbIM HHCTPYMEHTOM COBEPLICHCTBOBAHUS
YIIPABJIEHUYECKON paboTsl SIBIISIETCS CHCTEMHBIN IOAXOL,
paccMatpuBaromdii M00y0 0o0NacTh  YNpaBIeHUS KaK CHCTEMY
JUHAMHIYHYIO, BEPOSITHOCTHYIO,  CIOXKHYIO, COCTOSIIIYIO W3
(YHKIIMOHATIBHO M CTPYKTYpHO  OOOCOONEHHBIX  IOACUCTEM,
0o0pasyromux psiAg ypOBHEH yNpaBICHUSI I JOCTIDKEHHUS OOIIeH
KOHEYHOH Lenu. BaXHbIM NIpenMyLIeCTBOM CHCTEMHOrO MOAXOJa
SIBIISICTCS. BOBMOXHOCTB MOJISTUPOBaHUS MH(POPMAITMOHHBIX TTPOIIECCOB
C TocIenymoule peanu3anueil 3TUX MoOJele Ha KOMIBIOTEPHOM
TEXHHKE, YTO MO3BOJISIET YIUIYOUTh aHAIIN3 U3yYaeMBIX ITPOIIECCOB, a B
JaJbHEUIIeM UCTIONb30BATh TEXHUUECKUE CPEACTBA ISl CHHTE3a CUCTEM
Ha CTaJU¥ UX MTPOECKTUPOBAHUS.

®ynkunonuposanue ['MC B moboit ACY ocHOBBIBaeTcsl Ha
B3aUMOJICHICTBUM OCHOBHBIX ee mojcucreM. Hanbonee BaxxHOM
cocrapisitoieid  yactetio [MC  sgBrngercs ee uHGOPMalMOHHOE
obecrieuenne (MO). IMom wuHbpopmarmoHHbiM obecriedenuem I'MC
MMOHUMAETCS BCA COBOKYMHOCTh HMHGOpPMALMM O KapTorpaduyecKux
00BEKTaxX MECTHOCTH, CIIOCOOBI €e TPEACTABICHMS, XpaHEHHS,
npeoOpa3oBaHUA U NEpeaadH.

Packpoem nogpobHee cMBICT TPUBEIEHHOTO OIMPEIEIECHHUS.

Tonorpaduueckass kapTa NpeACTaBIsIeT CcO0O  HEKoe
YCIIOBHOE OTOOpakeHue OOJBIIIOTO KOIWYECTBA PA3HOOOPA3HBIX, TECHO
CBSI3AHHBIX MEXAY CO0O0i OOBEKTOB MECTHOCTH M SABISETCS CIIOXHON
MHOTOYPOBHEBOM CHUCTEMOI KapTorpaduyeckux oOBEKTOB (Ha KapTe),



Ka)XJ0€ 3BEHO KOTOPOH - CHCTeMa OMNpPEIEJIeHHOTO YpPOBHS - UMeEeT
CBOIO CTPYKTYpPY, IOCTOSIHHO paclIMpsieTcssi W pas3BuBaercs. Tak, B
YCIOBUSIX AEATENIBHOCTH MPUPOIHBIX CHJ U YeJoBeKa J000i 0OBEeKT
Ha MECTHOCTM W, CJIEIAOBATEIbHO, €ro OTOOpaXeHHe Ha KapTe
(kapTrorpaduueckuii 0OBEKT) U3MEHSET CBOE MECTOIOJIOKEHUE U CBOU
cBOiicTBa (XapaKTepUCTUKH). Ilon MECTOIIOJIOKEHUEM u
XapaKTEePUCTUKON KapTOrpaduuecKkoro 0ObeKTa MOHUMAIOTCS TaHHbIC
00 OTOOpaX€HMM KOHKPETHOTO OOBEKTa MECTHOCTM Ha KaprTe.
dopmanmuzoBaHHas HHpopMaLus O KapTorpapuueckux OOBEKTaX, UX
onycaHue OOBENUHAIOTCS B KapTorpaduueckue AaHHbIE, KOTOpPBIE
SIBIIAIOTCS 00s3aTeNbHOM cocTaBHOU YacTho roboi [MC.

ABTOMAaTHU3MpPOBAaHHAS CUCTEMa YIPABJIEHUS, UCIOJIb3YIOILAs
st cBoero  ¢yHkimonupoBanus [MC, ¢ omHOW  CTOPOHHI,
OCYILECTBIISIET yNpaBJI€HME HAa OCHOBE [JAHHBIX 00 00BexTax
MECTHOCTH, a C JAPYTOW - ympaBisieT 3TUMU oObekTamu. OmHako
yrnpaiieHre o0bekTaMu MeCTHOCTH B ACY BBIIOJIHAETCS IIOCPEACTBOM
ynpaBlieHus Kaprorpaduueckumu odbektamu B ['MC, a uepe3 HUX U
caMuMH OO0BEKTaMM Ha MecTHocTH. KubepHeTnueckuil moaxon
JOTIyCKaeT paccMoTpeHue MIPOIIECCOB yIpaBICHUS
KaprorpaduueckuMyu OOBEKTAMHU, IIpPEXAe BCEro, Kak IIPOLIECCOB
npeoOpazoBaHusg HHPOPMALIUH.

ITonsarue xaprorpaduyeckoit MHGOPMALMK HEMOCPEACTBEHHO
CBSI3aHO C MOHMMaHNeM MHpopMauuu Booduie. [TosTomy paccMoTpum
CyTh caMoii HH(opMaLuu.

Hngopmayuss - TOHSATHE BechbMa IIUPOKOE, MHOTOTPAHHOE,
eMKoe To cMbIciy. CerogHsi O4eHb 4YacTO C JIETKOCThIO 3aMEHSIOT
OOBIYHBIE CTIOBA «COOOIICHUEY, «TAHHBIEY», KHOBOCTW», «CBEICHUS» HA
MoaHOe - «uHpopMauus». M 3To He cliyuyallHO, TaK KaK B OCHOBE
WHpOpPMAIIMN JIeXKAT 3HAHUS (CBEOCHHS) O peajlbHbIX OOBEKTaX U
SIBIIEHUSIX M B3aUMOCBSI3M MEXIy HUMH. 10 ecmv uHpopmayus -
ompasiceHue 8  4en08e4yeckOM — CO3HAHUU  OAHHBIX 00  00beKmax
MAMepuanbHo20 Mupa U ONpeoeneHHvlX (QopM UX  83AUMOCBA3U.
M3BecTHOE ¢ aHTHMYHBIX BPEMEH, OHO 3aKIIIOYaeT B cebe M BaxKHOe
¢dunocodckoe MmoHsATHE.

CyTtb punmocodckoro moHATUsI «MHPOPMALIUS» 3aAKITIOYAETCS B
TOM, 4YTO OHAa SBISIETCS OTPaXEHHBIM pasHooOpasueM. TepMmuH
«pa3HooOpa3ue» oO3HA4YaeT HapylIeHHOe OaHooOpasue, KOTOpoe
BOCCTAHABIIMBAETCSl TIPH ITOCTOSIHHOM pa3zHoo0paszun. «OTpakeHHOe»
HAJI0 IIOHUMATh B TOM CMBICIIE, UYTO HApYyILLIEHUE UMEET OTHOCUTEIbHBIN
CMBICIT B 3aBHCUMOCTH OT TOTO, KTO MpuHUMaeT uHpopmamio. [Iporie
roBops, UHGOPMALIUA - 3TO HE CTOJIIBKO TO, YTO 3aKJII0YAETCsl B KHUTE
WIH TOIIOTpauueckoil KapTe, a TaKKe, UTO OYEHb BAXKHO, TO HOBOE,
YTO U3 HUX MOJIYYEHO.



CrenoBaTenpbHO, BOIPEKHM PACIHPOCTPAHEHHOMY MHEHHUIO,
(axkTel WIM AaHHBIE caMM IO cebe HM O 4YeM He TOBOPST - OHU
NpUOOPETAIOT 3HAUeHHE B CPABHEHHMH C JPYrUMH (aKTaMH HIN
JanHeiMU. K mpumepy, naxe ecinu kpacuBo oOpMIICHHAsI KapTa UMEeT
MHOXECTBO KapTorpaguuyeckux OOBEKTOB, TO 3TO e€IIe He BCA
uHbopmanus. Kaxkyro-To OTHOCHUTEIBHO HEOOJNBILIYI0 HH(pOpMALUIO
MOXET JaTh TOT (DaKkT, UTO KapTa COCTaBIIEHA B WU3BECTHOU CHCTEMeE
KOOpAMHAT W CUCTEME YCIOBHBIX 3HakoB. Kapra mnpuoOperer
MHPOPMALIMOHHYIO CyTh, KOTJa OHa OyJdeT «IIpOouYuTaHa» M M3 Hee
IIOJIyYeHbl HOBbIE CBeJeHUd 00 0O0BbeKTax MecTHOCTU. Takum obpasom,
uHbOpPMAaLHS - ITO YTO-TO HOBoe. Ho BCsikoe HOBOE OCHOBBIBAETCS Ha
yeM-To crapoM. HoBoe 6e3 craporo He BOCIpUHUMAETCS Tak ke, Kak U
crapoe 0e3 HoBoro. M 310 3ameuaHne OCOOEHHO BaXXHO B
KapTorpaduu.

B reonH(GOPMAIIMOHHBIX cucTeMax Haunbosee
pacnpocTpaHeHHOM sBiseTcss uHpopmanus Kaprorpaduueckas. OHa
MPECTABIISIET COO0I COBOKYITHOCTh PAa3IMUHBIX CBeACHUI 00 00BeKTax
MECTHOCTH, KOTOpBIE MOXHO (bukcupoBars, nepeaaBath,
peoOpa3oBbIBATE, XPAHUTh U HCIOJIB30BATh B CHCTEMAaX YIIPaBIICHUSI.
IIpu 3TOM MPUMEHSIOTCS CBEIEHUSI O MECTOIIOJIOKEHUU OOBEKTOB U 00
X (U3NYECKUX U IPYTHUX cBOWCTBax. B ycrmoBusax xoHkpeTHoil ACY
COBOKYIIHOCTh ~ JTaHHBIX oOOpasyeT cucTeMy KapTrorpaduueckoit
uHboOpMaIMK, KOTOopas oOecreunBaeT B3aMMOCBSI3b BCeX (YHKLUN
YIPAaBIEHUS U CIYXKUT OCHOBOI NMPUHATUS PEILICHUH.

N3zyuenne KapTorpadu4eckoit “HGOPMAIIHH,
¢yuxuuonupytoueir B 'MC, nogunHseTcd o0UM MeTOAAM U3Y4YeHUs
MHGOPMALIMK U MOXET PACCMATPUBATHCSA B TPeX OCHOBHBIX aCHEKTax:
NPaAzMaAmuyecKoM, CeMAHMU4ecKOM U CUHMAKCUYECKOM.

Ipaemamuveckuti acnexkm paccMaTpUBaeT HHGOPMALMIO C
TOYKU 3pEeHUs ee Ha3HaueHuss MU cBoicTB. OH OpHEHTUPOBAH Ha
KOHKPETHBIX MOJIb30BATENEH 1 3aKITI0OYAETCS B CIEIYIOIIEM.

Bo-nepBbix, HHpOpMAlLMs MOXET OBITh IOJE3HOH U
OecIionie3HOM, T.e. ee clenyeT paccMaTpuBaTh C TOYKM 3pPEHUSA
MMpakTH4Ieckoi meHHocTH 11 KonkpeTHot [MC. B ycimoBusax co3manus
UH(POPMAILIMOHHOTO obecrieueHus1  IparMaTUyeckoe  HM3y4eHHUe
nHGOPMALIMU TO3BOJISET YCTAHOBUTH HEOOXOAMMYIO U JOCTAaTOYHYIO
JUIsL TIPUHSTHS pelleHnid WHGOPMAILMI0O IO YPOBHSIM yNPABICHUS,
BBIZICTIUTD Ty, KOTOpast HeoOXomuma st koHkpeTHOH [TMIC ¢ mo3umuit
MUHUMH3ALUU 00BEMOB HHPOPMAIIUH.

Bo-BTOPBIX, UTOOBI PEIIUThH IIOCTABJIEHHYIO Iiepel Hell 3aaauy,
cucTeMa JOJDKHA WMETh MOJHYI0 HH(OPMAlUIo, COOTBETCTBYIOLIYIO
npeabsBiIsieMblM  TpeOoBaHuaM. Ho wundopmanus BooOue, a



KapTorpaduyeckas B YaCTHOCTH, HHUKOrAa He ObIBaeT IOJHOM.
IToaTomy ciemyeT UMETh B BUIY CTETICHb ITOJTHOTHI.

B-TpeThux, emie OAHMM CBOMCTBOM HWHGOPMALMU SBISETCS
JIOCTOBEPHOCTh  (MPaBUIIBHOCTH  CBEICHHI, TlepeAaBacMbIX  Ha
omnpeneneHHoe BpeMms). JlOCTOBEpHOCTh CBs3aHa C  IOJHOTOH
nHOpMaMK HENWHEWHOW 3aBUCHMMOCTBhIO. Ha HawanpHOM JTarme
MepBble  Pa3pO3HEHHBIE CBEACHUS MAJIOMHPOPMATUBHBI U  HE
OTpaXkaroTcsl Ha MpUpoAe nocToBepHOCTH. C yBEeIMUEeHNEM KOJTUYECTBA
CBEJICHUII MPOUCXOAUT MPOMOPLHMOHATIBHBIA POCT TOCTOBEPHOCTH, HO
JI0 OIPEAETICHHOTO KPUTHUYECKOTO YPOBHS, KOTNIa CBEPXWU3OBITOUHBIC
CBEJICHHs y)Ke He BIUSIOT Ha JOCTOBEPHOCTb.

Ha »5Ty 3aBHCMMOCTP MOXET HaKIaIbIBAThCS Apyras -
MpeIHAMEPEHHOEe UCKaKeHHUe (fae3uHpopmalius), U Torga HeoOXOoauM
METOI, BOCCTaHABIIMBAIOIINN €CTECTBEHHYIO JIOCTOBEPHOCTD
(peurdopmanuio). Hamo oTmeruTs, 4YTO ae3uHpopManus - He
00s13aTeIIPHO JIOKHBIH (haKT. DTO MOXKET OBITh peallbHBIN (haKT, HO
3HAaUEHHE eT0 UCKAXEHO (ITPEYyBETNUEHO WIIM TPEYMEHBIIIEHO).

B-ueTBepThIX, KOTWYECTBEHHAs] OIIEHKA CTEIEHU ITOJTHOTHI H
JIOCTOBEPHOCTU UH(GOPMALIUU OTPENIEISETCS BAXKHEUIITUM €€ CBOUCTBOM
- W3MEPUMOCTHIO. ITO CBOHCTBO HA OCHOBE KOJHYECTBEHHBIX
MoKaszaTelleil MO3BOJISIET M3MEpsATh, AHAIM3UPOBATH, CPABHUBATH U
MpeoOpa3oBhIBATh KOJWYECTBEHHYIO Mepy WH(opMammum #, B
YaCTHOCTH, KapTOrpauuecKylo, HE3aBHCHUMO OT €€ (PU3NYECKOTO
MTPOUCXOXKICHUSI.

B-miaTeix, 4TOOBI  MOJYYUTH  MOJIHYIO  JOCTOBEPHYIO
nHpopManmio, Tpedyercss Bpems, a wHpopmaius crapeer. [loatromy
OTMETHUM elIlle OJTHO CBOMCTBO - COBPEMEHHOCTH (COOTBETCTBUE KapThl
COCTOSIHMIO MECTHOCTH).

B-1mecThIX, €C COMOCTaBUTH [Ba CBOWCTBA - IMOJHOTY H
COBPEMEHHOCTh, TO MOXXHO OIPENEITUTh ONTUMAJIBLHOE COOTHOIICHNE,
Korga WHQpOpMalus SBISETCA YK€ JOCTATOYHO TIONHOM |  elie
JIOCTATOYHO CBeXel. B 3ToM ciryuae MOXHO TOBOPHUTH O €€ HOBOM
cBoiicTBe - NleHHOCTU. Camas LeHHas WHPOPMAILHS - 3TO JOCTATOYHO
TIoJIe3Has, MIOJTHAS, TOCTOBEPHAS 1 HOBAsI.

Cemanmuueckuil  acnexkm TPpU U3yYeHUH UHPOpMaALIUU
MO3BOJISIET PACKPBITh €€ COAEPIKAaHUEe, OTpakarollee COCTOSHHE
KapTorpaduIeckoro 00OBEKTa, BCKPHITh OTHOIIEHHWE MEXAY 3HAKaMH,
UX MPEIMETHBIMH CMBICJIOBBIMU 3HAUEHHMSIMH U BBIOPATH CMBICIOBBIE
€TMHUIIBI M3MEpeHus KapTorpaduIecKou nHpopManmm.
CeMaHTHYEeCKUH acleKT CIocoOCTBYeT Ooliee IMOJIHOMY BBISICHEHHIO,
M3YYCHHIO COCTOSIHUH OOBEKTOB MECTHOCTH, WX XapaKTEPHCTUK,
MECTOIONIOKEHNSI W TOBBIIAET OOOCHOBAHHOCTh MPUHUMAEMBIX
pelIeHui.



Hns cosmanuss u coBepueHcTBoBaHusi I[MIC u cucrem
00paboTKkM JaHHBIX 0cobOe 3HAYeHWE WMEET PaCcCMOTpPEHHUE
KapTorpadu4eckoil MHGOPMAIIMM B CUHIMAKCUYECKOM dacnekme, TpU
KOTOPOM BCKPBIBAIOTCS OTHOIIEHUS MEXIy OOBEKTAMU CHCTEMBI
HE3aBUCHMO OT CMBICJIOBOTO CO/IEpXaHUs MH(OPMALINH, XapaKTepa ee
HCIIOJIb30BAHMSI. Ha OCHOBE U3MEPUMOCTH nHbOpPMALIH
pa3pabaThIBAIOTCSl €¢ KOJIMYECTBEHHBIE OIICHKH, YTO Ha 3TOM YPOBHE
MO3BOJISIET  TMOJIYUYUTh  JaHHbIE  [JI  ONMCAHUS  IPOLECCOB
npeobpa3zoBaHus  WHGOPMAIMK, JUI1  BbIOOpa  pallMOHAIBHBIX
TEXHOJIOTMYECKMX BapHUAaHTOB OOpPAa0OTKM HAHHBIX, OJISl MOCTPOECHUS
MAaCCHBOB KapTorpaduyeckoil HHGOPMAIIMA U CUCTEM €€ Tiepeadn u
T.1.

CIIO)XHOCTH BBIOOPA KOJIMYECTBEHHBIX IMOKA3aTeNlel U OLIEHOK
nHbOpPMALIMK Ha TOMOTrpaduueckoil KapTe 00yCIOBIEHa OCOOSHHOCTHIO
BOCMPUSITAS W  WCIONB30BAaHMS  KapTorpauueckux  OOBEKTOB
Pa3IUYHBIMU MTOTH30BATEIISIMU.

B Hacrosiiee BpeMst CymiecTBYeT ABa MOJXOJa K BBIpaOOTKe
KOJIMYECTBEHHBIX OLEHOK wuH(popmauuu. IlepBblii ocHOBaH Ha
MIPUHATOM K.IllernoHOM TOHSTUN YUCIEHHOMN MepBbI
HEONPEJENIEHHOCTH CIIy4alHOTO OIbITa (BEPOSITHOCTHBIM MOAXOMN).
Bropoif - Ha YHCICHHOH Mepe pas3Inuds ONbITa (HEBEPOSATHOCTHBIM
MOAXOJ WM MOoAXoA pazinnuuns). OZHaKO MPH BCeX MOAXO0JaX B OCHOBE
KOIIMYECTBEHHOW Mephl HH(OpMAuy JIeKUT (QYHKIHUS BEITMYUHBI
SHTPOIUHU, KOTOpas OIpelenseT Takke M METOAbl ONTUMAJIbHOTO
KOIMPOBaHUS KapTorpaduueckoit nHPOpMAIUH.

B ycnosusix nro6oit TUC, kak 10001 AUHAMUYECKOM CUCTEMBI,
MIOCTOSTHHO ~ TNPOUCXOAWT  MHOXECTBO  PAa3NIMYHBIX  COOBITHH.
ITpoucxonar onm u 3a npegenamu ['MC, okxa3piBas Ha ee
¢dyHKuMOHMpoBaHWe HerocpeacTBeHHoe BiausHue. [MIC  momkHa
obecrieunTh cOOp HEOOXOAMMBIX JaHHBIX, HUX 00paboTKy I
MTOJTYYeHUs] WHPOPMAINH, KOTOpask COCTABUT OCHOBY NPHHUMAEMBIX
YIPABIISIOIIUX PELICHUN.

CoBpeMeHHbIE KOMIBIOTEPHl PACIIUPSIOT cepy MAIIMHHOU
00paboTku TOTOKOB uHpopMaluu, oOecreuuBasi, HECMOTpsl Ha
MacCOBOCTh KapTorpaduyecKix JIAHHBIX, CBOEBPEMEHHOE,
Ka4eCTBEHHOE MOTyYeHHe pe3yIbTaTHON HHOPMAIIIH.

IMTon moTtokoMm WHpOPMAIIUK MTOHUMAETCSI CIIOKHUBIIIEECS WITH
opranu3oBaHHoe B npenenax [MC nBuxeHne TaHHBIX B ONPEIEIIEHHOM
HAIMpPAaBJICHUH TIPU YCIIOBUHU, YTO Y 3TUX JIAHHBIX €CTh OOIINI UCTOUYHUK
1 001NN TPUEMHHUK.

Jst ymobcTBa paboThl ¢ KapTrorpaduuecKor mHpopMaIiei
HEOOXOAMMO BBIICTHTh MHHUMAJBHYIO CTPYKTYPDHYIO €IUHHUIY —
aneMeHTapHbBIM  00BekT (D0). Ilom S0 Oymem NOHUMATH



kaprorpaduyeckyro HMH(QOPMAIIMOHHYIO COBOKYITHOCTh CBEJICHUH,
COCTOSIIIYIO U3 MPUSHAKA, OAHHLIX O MECMONONONCEHUU (MempUiecKyio
yacmy ~ obvekma) U KOJIMYECTBEHHYHD M KaueCTBEHHYIO
Xapakmepucmuky OIUCBIBAEMOTO OOBEKTa (cemManmuueckas yacmo
obovexma). B arom cMmpicie DO SBIACTCS 3JIEMEHTAPHOW eOMHUIICH
JAHHBIX,  JaJIbHElIlee  CTPYKTYpHOE  pacwieHEHHE  KOTOPOM
HEBO3MOXHO. DO SBISETCS 3JIEMEHTOM, KOTOPBIM B COEAMHEHHM C
JPYIMMU aHaJIOTMYHBIMM 3JIEMEHTaMH co34aeT Oosiee  CIIOXKHBIE
MHGOPMAIIMOHHBIE COBOKYITHOCTH.

Ilpusnax XapakTepu3yeT KadyeCTBO OIIMCHIBAEMOIO OOBEKTAa,
TeM caMblM MHIuBuAyanusupyer 0. OTnenbHO B3AThIM NpU3HAK
KapTorpaMueckoro cMpicjia He UMEET U IPUMEHSETCS C NaHHBIMH O
MECTOIOJIOKEHUH U XapaKTEPUCTUKAX OOBEKTA.

Hannvie 0 mecmononoxcenuy QyHKIMOHAIBHO NPEAHA3HAYECHBI
JUTsl KOJIMYECTBEHHOM XapaKTePUCTUKH OIMCHIBAEMOTO OOBEKTa B
IIPOCTPAHCTBE U SBJISAIOTCS UYUCIOBOM BEJIMYMHON, IIOJyYEHHOH B
pe3yabpTaTe U3MepeHUi WK BhIYMCICHUN. [109TOMY OTAENBHO B3ATHIC
JAHHBIE O MECTOIIOJIOXKEHUU KapTOrpa)uyeckoro CMbICIA TaKXKe He
UMEIOT U TPUMEHSIOTCS JIUIIb B COYETAHUU C IIPU3HAKAMU.

Xapaxmepucmuxu  TpeAHA3HAYEHbl [UISl  KOJIMYECTBEHHON
OLIEHKM OIMCBIBAa€MbIX IIOKa3aTesnell o00bekTa. OTHENbHO B3SThIE
XapaKTEepUCTUKH  KapTorpauyeckoro cMeicia HE HMEIOT H
IIPUMEHSIOTCS ¢ IPU3HAKAMU U JAHHBIMU O MECTOIIOJIOKEHUH.

HNuadopManinoHHass COBOKYIHOCTb, BKJIIOYAIOIIAS MPU3HAKH,
JAHHBIE O MECTONOJIOKEHMM U  XapaKTepUCTUKH, 0O0pas3yroT
KapTorpapuieckue JIaHHbIE (TOKYMEHTHI), T.C. CIIO’)KHOE
nHGOPMALIMOHHOE 00pa30BaHUE, UMEIOLIEE ONPENETIEHHYIO CTPYKTYPY
c BXOoxaeHueM ogHux OO B [Opyrue, COMOAYMHEHHEM WU
He3aBUcuMocThIo 0.

Kaprorpaduueckue naHHbIe (IOKYMEHTHI), UCIIOIb3yeMbIE B
I'MC, wmoryr wumers coaepxaHue U (opMmy mpencraBieHUs B
3aBUCHUMOCTH OT 3a/1a4, PelIaeMbIX B aBTOMATU3MPOBAHHOHN CHCTEMe
yIpaBIIEHUS.

Kaprorpaduyeckue maHHBIE CO3JAIOTCS U3 Pa3IMYHBIX
HWCTOYHUKOB HH(POPMAIIIH O 3eMJIIe.

BaxxupiMm  Bompocom i coszmaHus MO gBisiercs
knaccuuxanys MHGOPMALMM M YCTAHOBJIEHHE €€ KOJINYEeCTBEHHBIX
XapaKTePHUCTHUK.

Teopernueckn HHGOPMALMIO, LUPKYIUPYIOLIYI0 B JIOOOM
T'IC, MOXHO KTacCUPHUIMPOBATH IO PA3TUYHBIM IIPU3HAKAM: CIHeneHU
obpabomannocmu, cnocoby omoopadiceHuss OAHHLIX, OMHOUWEHUIO K
npoyeccy 06pabomiu, cmadubHOCMU 1 MHOTUM APYTHM.



Ilo cmeneHu o0bpadbomannocmu KapTorpaduveckas
uHbopMalMs TMOApPA3AEIseTCss Ha MEPBUYHYID M BTOPUYHYIO
(mpousBoanyto). IlepBuyHas BO3HWMKAeT HA HAYaJIbHOM CTaauH
mpoiecca cOopa [IOaHHBIX O MECTHOCTH W OTPaXXaeT COCTOSHHE
OOBEKTOB MECTHOCTH WJIM TIpollecca YIPABIEHUS BO BpPEMEHHU.
Bropuunass momywaercss B pe3yiabTare oOOpaOOTKM NEPBUYHOU
KapTorpaduieckoil ”HPOPMALIUU U MOXKET ObITh TPOMEKYTOUHOH TN
PE3yJIbTATHOIM.

ITpoMexxyTouHass MHGOPMAIIMS CONEPKUT MPEIBAPUTEITbHBIC
pe3yapTaThl pacueTa KOJMYECTBEHHBIX [aHHBIX, HUCIOIb3yEeMBIX B
Ka4eCTBE UCXOIHBIX JUTSI CO3[IaHMS KAapTOrpadUIecKuX JaHHBIX.

PesynbratHast uHpOpManus — moilydaeTcs B IIpoLecce
00paboTKM TEepBHYHONW WM TEPBHYHOM H  IPOMEKYTOUHOM
uHbopMamu U ucnonb3yercs B [MC npu ympaBieHUU U HMPUHATUAU
pelIeHui.

Ilo  cnocoby omobpasicenus Oaumvlx KapTorpaduueckas
nHGOPMALIHS TTOAPA3IENISIETC Ha TPaQHUECKYIO U TEKCTOBYIO.

Ilo omnowenuio k npoyeccy o06pabomku MOXHO BBIJIEIUTH
o0OpabaTeiBaeMyI0 M HeOOpabaThIBAEMYIO0 HH(POPMAITHIO.

Ilo cmabunvnocmu kapTorpaduvecKyro HHPOPMALIUIO MOXKHO
MOAPA3EIUTh HA TEKYIIYI0 WIM TOCTOSIHHO W3MEHSIOIIYIoCHd, |
YCIIOBHO TIOCTOSIHHYIO WJIH ITIPOCTO TTOCTOSTHHYIO.

B mpouecce co3manus MO BO3HHMKaeT HEOOXOIUMOCTD
YCTAaHOBJICHHUSI KOJIMYECTBEHHBIX XapaKTEPUCTHK HHPOPMAIINN IS
OIpe/ieNIeHUs] BEIMYUH MOTOKOB MH(POPMAIIMU BO BPEMEHU, BBISIBJICHHS
HaumOoONBIMUX HH(POPMAIIMOHHBIX HArpy30K, BBEIOOpa Hambolee
palMOHAIBHOTO BapHaHTa CO3JAaHUs MHPOPMALIMOHHBIX MACCHBOB, HX
xpaHenuss u gApyroro. O0Bem wuHoOpManwy, B 3aBHCUMOCTH OT
HA3HAYEHUS, MOXET BBIPAXKATHCS YHCIOM HOMEHKIATYPHBIX JIMCTOB,
KapTorpahuIecKux OOBEKTOB, andaBUTHO-ITN(POBBIX 13 RI0
rpauuecKuX 3HaKOB MJIU YHCIIOM JBOUYHBIX pa3psnoB (OuT).

Kaprorpaduaeckas napopmarus, odiaamasi cuemupuIeCKUMI
CBOMCTBAMH, MOJET HCIIOJIb30BaThcsa He Tobko B ACY, HO U B
TEXHUYECKUX CPEJICTBAX YIIPABIICHUSI.

B ycrmoBusix aBTOMATH3aIlMM BECh KOMIUIEKC OIEpalvii Hal
KapTorpaduyecKuMH JaHHBIMH BBITIONHIETCS C HCIIOIb30BaHUEM
TEXHUYECKUX CPEICTB, B Pe3yJbTaTe UErO CTall0 PEalbHBIM CO3JaHUE
I'NC ACY, oCHOBY KOTOpPOH COCTaBIISIIOT HH(POPMAIIMOHHBIC MaCCUBBI
C 3aIIMChIO JAHHBIX HA MAIIIMHHBIX HOCUTENSX.

Hurerpuposanayto TMC ACY MOXHO OIpenenuTh Kak
CHCTEMY, B KOTOpPOil KapTrorpaduueckas nHoOpMalus MoABepraercs
00paboTKe 1Mo eqUHOM cXeMe Ha OCHOBE €IMHBIX ISl PA3IMYHBIX 337424
VCXOHBIX 1 HOPMATUBHBIX TAHHBIX.



Coznanue U MojAepkaHue B paboOdYeM COCTOSIHUM MAacCCHBOB
JAHHBIX, COJIEPXKAIIUX IMOJHYIO U TOYHYIO HHpOpMaIUo 06 00beKTax
MECTHOCTH, MO3BOJISIONIMX ~ CBOEBPEMEHHO MoJIly4yaTh  BCIO
HEOOXOMMYIO PE3YJIbTATHYIO KapTorpaduueckyro WHDOPMALHIO IS
MIPUHSATUS YIPABJISIONUX PEIICHUH, SIBJISETCS LEIbIO0 MPOSKTUPOBAHUS
MO T'ncC.

IMpoextuposanre MO 'MC nomkHO obecrieunBaTh:

CBOEBPEMEHHOCTh  cbopa  umHbpopmanuu 00  obObekTax
MECTHOCTH U Tepeaady uHpopMaiuu ajis 00padoTKu;

BBICOKYIO IOCTOBEPHOCTH JITAHHBIX;

HEOOXOANMYIO M JOCTATOYHYIO TOYHOCTh KapTOrpaduuecKoi
nHpOpMAaIINH;

nepeaady TpeOyemMoil MHPOpMAalUU MOTPEOUTENsIM B CTPOrO
OTpENIETIEeHHOM PEeXKHUME U B 33/ITaHHBIE CPOKHU;

MOJIHOE OTPakeHHe B MHOOPMAIIMOHHBIX MacCUBAX COCTOSIHUS
KapTorpaduyecknx OOBEKTOB IO BCEM XapakTEepUCTHKaM 0e3
HEOOOCHOBAHHOM M30BITOYHOCTH JaHHBIX;

MIPUMEHEHHNE COBEPIIEHHBIX HOCHUTEIIEH M CIIOCOOOB 3aIucH,
notyueHust, 06paboTKH U KOHTPOJIS KapTorpadguueckoid HHGOpMaLun
C MCITOTb30BAaHUEM COBPEMEHHBIX TEXHUUECKUX CPECTB;

UCIOJIb30BaHUE YHU(DUUIUPOBAHHONW CHUCTEMBI HOPMATHUBHO-
MIPaBOBOM IOKYMEHTALIUU U TOKYMEHTO000pOTa;

pALMOHAIBHYIO OPTaHM3AILMI0 TEXHOJIOTMYECKHX ITPOLIECCOB,
00eCTICUNBAFOIITIX HEOOXOINMYIO 3¢ (HEeKTUBHOCTH paboThI
TEXHUYECKUX CPEICTB Ha BCEX 3Tamax oOpabOTKU KapTorpaduyecKux
JTAHHBIX.

HoBpiM, Haubojiee MOIIHBIM  CPEICTBOM  IOBBIIICHUS
adpextuBHocT TpuMeHeHuss ACY m T'MC, ssmsercs Cucrema
3JIEKTPOHHBIX KapT, co3aaBaemas ¢ 1992 roxa.

CucremMa  9JIGKTPOHHBIX  KapT  MPEACTaBISIET  COOOM
COBOKYITHOCTD 3JIEKTPOHHBIX KapT, 0ObEAUHEHHBIX OOIIUM 3aMBICIIOM,
VIOPSIIOYEHHYI0O ¥ COTJIACOBAHHYIO IO MacirabaM, cucrteMam
KOOP/AMHAT, CONEPKaHUS U YCIOBHBIM 3HakaM. OHa dopmupyeTrcs B
BEKTOPHOM M PACTPOBOM BHAE HA ONTUYECKUX AVCKAX WU JIPYyTHUX
MAIIIMHHBIX HOCUTEIISIX TPOTPAMMHBIMM M TEXHUYECKUMHU CPEICTBAMU C
WCIIONTP30BAHMEM CYIIECTBYIOIIMX KapT, KOCMHUYECKHX CHHUMKOB,
TEKCTOBOHM (CIpAaBOYHOM ayauo - W BUACOMHGOPMAIMM) U APYTUX
VMCTOYHUKOB WH(OPMAILIUA O MECTHOCTH.

OCHOBHBIE ~ TPEUMYIIECTBA  3JCKTPOHHBIX  KapT Mepen
OOBIYHBIMU OYMa)XHBIMU KapTaMH COCTOST B TOM, UTO JJIEKTPOHHBIE
KapThl 00eCIeYNBAIOT BOZMOKHOCTh B PeaJIbHOM BPEMEHU O0TOOpaxaTh
OO0 yJacTOK MECTHOCTH C IIFOOOW CTENeHbI0 JeTalu3alud |
HEOOXOAMMON TOYHOCTHIO, MOJIYYaTh CIPABKH O MECTHOCTH, HAHOCUTH



u KOPPEKTUPOBATH CIEIUATIBHYIO nH(popMaIuio, peuarts
MHOTOUHCJICHHBIC pacyeTHble W WHPOPMAIMOHHBIC 3aJadud H
OTOOpaXkaTh pe3yJbTaThl M HUX PEUICHHS Ha KapTorpapuveckoM
MaTepHare.

Jist ommcaHus cofep:kaHus, KayecTBa (TOYHOCTb, IOJIHOTA,
IOCTOBEPHOCTh W COBPEMEHHOCTB) HM APYTUX  XapaKTCPUCTHK
SIEKTPOHHBIX Kapr, a TaKxe JIAHHBIX reoIe3NYECKOMH,
TPaBUMETPUUCCKOMH, (boTorpaMmMeTprUecKoOit nH(OPMALINH,
HCTIOJb3yeMOUM TMpU CO3MaHUM U TPUMEHEHUU OJJIEKTPOHHBIX KapT,
CIIyXaT MeTaJaHHbIC JICKTPOHHBIX KapT.

§ 2. Crpykrypa I'IC u ee undopmanuonnoe odecnedeHue

ITpu paspaborke MO I'MC yuutsiBatoTcs OOIIME CBOMCTBA
CHUCTEM: CHCTeMa TMpEACTaBIsieT Cco0OH Habop  ompeneNeHHBIX
KOMIIOHEHTOB; COCTaBHbIE KOMIIOHEHTBHI JIOTHYECKH B3aMMOCBS3aHbI
MEXIy coOol M cucTeMoi B 1meiroM. Hapsiay ¢ oOmmMu cBoiicTBamMu
I'MC, HeoOXOAMMO YUUTHIBATH €€ CIeU(pHUECKIe OCOOCHHOCTH:

obmee mnpennasHaueHne IMIC B ACY ® ee OTHEIBHBIX
MIOJICUCTEM;

clokHast MoJielb U cTpykTypa TC;

Hajgnuuue OONBIIOrO KOJUYECTBA COCTABHBIX 3JIEMEHTOB,
B3aMMOCBSI3aHHBIX MEXTy COOOI MOTOKOB ITOCPEICTBOM JaHHBIX;

¢yukmonupoBanne 'MC B yclnoBHsSIX B3aMMOAEUCTBHUS C
BHEIIHEN Cpenon;

TUOKOCTh CTPYKTYPBI M aJITOPUTMOB yIPABJICHUS JAHHBIMU Ha
BCEX YPOBHSIX;

HaJIMYME CIEeUHATUCTOB (OMEepaTopoB) B KadeCTBE 3JIEMEHTA
ynpasieHus: u B3anmoJieiictBusi ero ¢ 'MIC B mpoliecce BBITIOTHEHUS
(byHKIMIA yITpaBJICHUS.

ITpoextupoBanne MO sBisieTcss OTBETCTBEHHBIM M CIIOXHBIM
stanom npu cozganuu ['MC B mro60ii ACY. Ipu sToOM H3yyarorcs u
AHATM3UPYIOTCS MTOTOKH KapTorpadudeckoit nH(pOpMaIHH,
(dbopMynUpyIOTCS  TONB30BATENBCKUE  3aa4M, COOTBETCTBYIOLINE
3a7a4aM YIIPaBIIEHUS, OTIPEIEIIIOTCS TIOTPEOHOCTH B TeOMH(pOpMAITII
JUISL UX peIIeHUsI.

Nudpopmanmonnoe  obecmeuenne  mnpoektupyemoit ['MC
JOJDKHO BKJIIOYATH BCIO COBOKYIMHOCTh KapTOrpadUYecKuX TaHHBIX,
o0pa3zyromuxcs B 3TOH CUCTEME.

B 3aBucumocTtu ot mpenHasHaueHusi, B modoir I'MC moxHO
BBIICNUTh  (YHKIIMOHATBHBIE W  OOECIEYMBAIOIINE TIOJICHCTEMEI,



KOTOpPBIE CIIOCOOCTBYIOT PAa3BUTHIO U IPPEKTUBHOMY HCIIOIB30BAHUIO
CHCTEMBI B IIEJIOM M OTJICIbHBIX €€ YacTeH.

DyHKYUOHATbHDIE noocucmemvl I'iC  wmoryt OBITH
MIPEJCTABIIEHBl B CIENYIOIIEM COCTaBe: YIpaBieHUs 0a3aMy JaHHBIX
(CYBJ); mnHakomieHHs ©W 00pabOTKHM; aHAIW3a; OIEPATUBHOTO
oToOpaxkeHus AaHHBIX. K obecneuusarouum noocucmemam OTHOCSTCS:
UHPOPMALIMOHHOE, MATEMAaTHYECKOE, JTMHTBUCTUYECKOE M TEXHHUECKOE

o0becrieueHue. Kommnekc 066CHC'-II/IBHIOIJ.[I/IX IIOACUCTEM -
I/IH(bOpMaLII/IOHHOFO, MATEMATHUYCCKOT O, JIMHI'BUCTHUYCCKOI'O u
TEXHHUYCCKOT'O - JOJIDKCH NOAACPKNBATD HOPMAJIbHOC

(¢yHKIMOHUpOBaHUEe  MHPOpPMAUMOHHBIX  moTokoB B [UC,
BKITIOYAIOMKUX  cOop  (momydeHme), oOpabOTKy ®W  Iiepemady
KapTorpadu4ecKux JaHHbIX.

Iloocucmema  ungpopmayuonnozo  obecneyenuss  SIBIASETCS
BaxkHeHmet. be3 Hee He wMoxer ¢ynkmumonuposath ['MC. Omna
BKJTIOYAET BCIO COBOKYITHOCTHh MH(popManuu, rupkynupytomieir B TUC,
obecrnieunBaeT mpoliece ee coopa (morydeHus1), o0pabOTKH U ITepeaadH,
a TAKXXe CIIY>)KUT OCHOBOM MH(POPMALIMOHHOM CBSI3U C BHEILIHEH CpeIou.

Tloocucmema mamemamuuecko2o obecneyenus BKITIOYAET BCE
MHOT000pa3ne MaTeMaTUYECKHUX METOIOB, MOJIETIEH U aITOPUTMOB
00pabOTKHN MIPOCTPAHCTBEHHBIX TAHHBIX, a TAK)KEe KOMILJIEKTOB
THUIOBBIX M CTAHJAPTHBIX TPOTPAMM U MIPOLEAYD, PEATU3YIONINX Ha
OBM pemenue 3a1a4 A1 Beex QyHKIIMOHATBHBIX oacuctem ['UC.

Tloocucmema mexuuuecko2o obecnedenusi TIPECTABISIET COOOM
KOMIUIEKC TEXHMUYECKHMX CpeACTB cOopa (MoNydeHus), Tepenad,
00paboOTKM, XpaHEHUsS U HAKOIUICHUS, OTOOpaXEHUsS U BbIAAYH
KapTrorpaduuecKkoi HHGpopMaIIHH.

Hoocucmema  nuHesucmuyecko2o  obecneyeHusi  BKIIOYAET
COBOKYITHOCTh (DOPMaNTM30BAHHBIX SI3BIKOBBIX CPEICTB U CPEICTB
ynpasnenus: [ UC, obecrieunBaronmx B3anMoOIeHCTBUE €€ TTOJICUCTEM U
omneparopa.

HNudopmannonnoe obecrieueHne COBPEMEHHBIX
reoMHPOPMALIMOHHBIX CHCTEM COCTOMT M3 CIEAYIOUIMX OCHOBHBIX
KOMIIOHEHT:

CUCTEMA OCHOBOIIOJArAIOMUX IIOHATUH U  OIPEIEIICHUI
KapTorpaduIecKux TaHHbIX;

cucremMa KIaccuukanun u KOJIMPOBAHUS
KapTorpaduIecKux TaHHbIX;

cucreMa 1IHM(PPOBOTO ONHMCAHUS W XpaHEHUs OaHHBIX Ha
MAaIIIMHHBIX HOCHUTETISIX;

CACTEMa HOPMATHUBHO - IPAaBOBOM M TEXHOJOTHYECKOU
TOKYMECHTAIINH (TaHHBIX);

MacCCHBBI KapToTrpaduyeckoi 1 crienuaibHOi HHPOPMAIIUH.



Copepxxanue MO xkonkpetHoit ' IC 3aBUCUT OT ee Ha3HAUCHUS
Y pelraeMbIX QyHKIIMOHAIBHBIX 3a1a4.

Nudpopmanuonnsie cBsizu B [MIC peanu3syroTcs B mpoiiecce
cobopa  (TONMy4yeHWs), PETUCTpPAIlMH  TCPBUYHOW  HMH(pOPMAIHH,
MOATOTOBKM BXOJHBIX MACCHUBOB, IepeJaydl OaHHBIX, HAKOIUICHUS,
XpaHeHus: U oOpaboTKHM HMH(MOPMAIMK, BBIIAYH €€ MOJIb30BATEISM,
BBIITYCKA BBIXOJHBIX JOKYMEHTOB, WCIIOIb3YEMbIX [UJIsi BBIPAOOTKH
YIPaBISIOMAX perreHuit (puc.1).

CoBpeMeHHbIE MHGOPMAIIMOHHBIE TEXHOJIOTHH
paccMaTpUBaIOT  TEXHOJOTHUYECKHME  TIPOIECChl  KaK  KOMIIIEKC
MOCTIEOBATENbHBIX MPEeOOpa30BaHUI MEPBUYHONH M MPOMEKYTOUHON
vHQOpMaMK B PE3YIbTATHYIO C MX KOHTPOJeM U (UKcalueid Ha
MAIIMHHBIX HOCUTEISX C MOMOIIBIO TEXHHUECKHX CpeACTB. B mporecce
Takux npeoOpa3oBanmii HHGOPMALIUS U3MEHSIET CBON KOJMYECTBEHHBIC
U Ka4yeCTBEHHbIE IIO0Ka3aTeI B 3aBUCUMOCTH OT IOTpeOuTeNs
pe3ynbTaTHOM MHpOPMAIIH.
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I'nasa 2.
ITPOBJIEMBbBI PABPABOTKU
NMH®OPMALIMOHHOTI'O OBECIIEYEHUA I'IC

§ 1. Knaccudpukanus u KoaupoBanue Kaprorpaduieckoii
uHpopManuu

ITpu paspaborxke MO xmodeBoe 3HaueHHEe mpHOOpeTaeT
npooiieMa Kiraccuukanuu u KOJIMPOBAHMS 3JIEMEHTOB
kaprorpaduyeckoit uHpopmanmu. He wuMes HaISKHONW CHCTEMBbI
KIaccuukauud ¢ KOOUPOBaHUS, HeNmb3sl JIGQGEKTUBHO pelath
BOIIPOCHI CTaHAAPTU3AINHN HI/I(prBI)IX JaHHBIX, COKpaIllCHUA 00BEMOB
JIAHHBIX, pAIlMOHAIBHON OpraHu3ali MaccUBOB, 3(PPEKTUBHOTO
yIIpaBIieHHs 0a3aMu JaHHBIX, THPOPMAIIMOHHON GE30I1aCHOCTH.

IMoxn xnaccudukanyeli MOHUMAETCS COBOKYITHOCTh IPaBUII
pacrnpeneneHus 3aJaHHOTO MHOXECTBa KapTOrpauuecKnx OOBEKTOB
Ha MOJIMHOXECTBA B COOTBETCTBUU C YCTAHOBJICHHBIMH IPU3HAKAMHU UX
cxoncTBa win pasnmmuns. Llemb KoaupoBaHUS COCTOUT B TOM, UTOOBI
MPEICTaBUTh KapTorpaduieckyo nHopManuio B LU(PPOBOM BUJE B
0oJlee KOMITAKTHOW U yI00HOM (hopMe, KOTOpasi MO3BOJIUT 00ECICUNTD
pemrenue 3agau B [T YC.

[Mopsinok © TpaBWIa KOIUPOBAHUS KapTorpaduyeckux
3JIEMEHTOB yCTAHABIMBAIOTCS CUCTEMOM KogupoBaHus. COBOKYITHOCTh
YCIIOBHBIX OOO3HAUEHWN, TOCTPOEHHAS IO OIpPEHCIICHHOW CHUCTEMe
KOJIUPOBAHUSI, HA3BIBAETCS KOJIOM.

B INAPOKOM CMBICJIE CJIOBA KOJAbI MOXHO OIPEACIINTL Kak
CHUCTEMY YCIOBHBIX oOo3HaueHwil. [Ipu cozmannu MHDOPMAIIMOHHOTO
obecrieuenns ' IC Gomnpiioe BHUMaHHUE YAETSETCS TOCTPOEHUIO KOOB,
KOTOpPBIE  HCIOJNB3YIOTCS JUIi  O0O3HAUEHHWS KapTOTrpapUuecKUx
9JIEMEHTOB.

Ilepeuenr  Bcex  mo3uIUi  (3JIEMEHTOB)  KaKOH-TMOO
COBOKYIIHOCTH, DABHO3HAYHBIX B OTHOILIEHUU JApyr K JApyry H
VIOPSIOYEHHBIX B paMKax IIePEYHs, COCTAaBIIIET HOMEHKIATYPY
MpU3HAKa, HAIPUMEP, HOMEHKIIATYPY KapTorpaduyecKux 3JIEMEHTOB
ruporpadun, 3HaUYEHUN KOJMYECTBEHHBIX XapaKTEPHUCTUK OOBEKTOB
MECTHOCTH U OP.

IIpn wmammHHON 00pabOTKE MAHHBIX KaXaas MO3ULHUS
HOMEHKJIATYpBl JOJDKHA OBITh IIpEeACTaBlieHA B BHAE KOJOBOTO
0003HaueHUs, KOJIOBOTO CJIOBA, a HOMEHKJIATypa B IIEJIOM — B BHJIE
KOJa.



Heo6xonumocts 3¢h(heKTUBHOTO KOIUPOBAHUSI BO3PACTAET IO
Mepe paszsutuss [MIC u ee mpumoxenuit k ACY. IlpaBuwipHO U
paLMOHAIBHO MOCTPOSHHBIE KOABl B 3HAYMUTEIBHOW CTEIEHH BIIMSIOT
Ha 3¢ dextuBHOCTh [MC.

[IpuMeHeHHe KOAOB CYHIECTBEHHO OOJIEryaeT TIPYyMIIMPOBKY
nHopManmy, ee MOUCK B 0a3zax MAHHBIX, aHAIU3 €€ COACPKAHUS
BOOOIIIE UCTIOIb30BAHKE MPU PELICHUH MMOIb30BATENbCKHX 3a4a4.

3HayeHWe TPaBWIHHO pPa3pabOTaHHBIX KOJIOB OCOOEHHO
BO3pacTaeT B YCIOBHSX CO3JaHUA aBTOMATHU3UPOBAHHBIX CHUCTEM
yOpaBlIeHUs] ¥ €OUHOTO OaHKa KaprorpaduyeckKux IJaHHBIX.
IMTpumeHenne xaprorpaduyeckoii WHPOpMALMU B Pa3IUYHBIX IO
HasHaueHHIO ACY Tpebyer yHHU(QUKAIIMA M COTJIACOBAaHHMS BCEX
MPUMEHSEMBIX KIaccCU(PUKAIMil B E€IMHYIO CHCTEMY KOAMPOBAHUS
KapTorpaduyecknx JTaHHBIX, KOTOpas SIBUTCS COCTABHOM YaCTHIO
uHpopmamonHoro obecnedyenuss I[MC u  uHDOPMALIMOHHOTO
obecrieuenust ACY B meinom.

Ha MPAKTHKE  CIOXWINCh  CIEAYIOIIUE  CHCTEMBI
KOIUPOBAHUS: HOPsOKO8As, ceputinas, paspsioHas, cucmema
NOBMOpeHUst U KOMOUHUPOBAHHASL.

Ilopsiokosasi  cucmema TIpUMEHSIETCS  JUISI  KOIUPOBAaHMUS
OAHOTIPU3HAYHBIX, YCTOMYMBBIX M IIPOCTHIX XapaKTEPUCTUK: KATETOPHI
JIOPOT, PEK, BUJIOB KapTorpauueckux OOBEKTOB, 3HAYCHHI BBICOT,
TJIyOWH, EAMHUI] U3MEPEHUH U JIp.

Cepuiinas cucmema CITY>XKUT JUTSt KOJUPOBAHHUS
JIBYXIPU3HAYHBIX XapaKTePUCTUK, HAIPUMED, BUABI IOKPBITUS AOPOT,
THITHI JIECOB H T.II.

Paspsaonas  (nosuyuonnas)  cucmema  TPUMEHSICTCS IS
KOIMPOBAHUS CIOXHBIX 00BbekTOB. Ilpm 3TON cucreme KaxmoMmy
KJTacCU(PMKAIIMOHHOMY TIPU3HAKY OTBOJUTCSl OIPEACTICHHOE YHCIIO
pas3psiioB, KOTOPOE 3aBUCHT OT KOJIMYECTBA MPEAMETOB KOIUPYEMOIO
MHOXecTBa. B ocHOBe 000N  pa3psaHONH  CHUCTEMBI  JIEXKHUT
uepapxuueckas KilacCHpUKalMsg, KOTOpas paccMaTpUBaeTcs Kak
cemaHTH4eckass cucrtema. OHa Oa3uWpyercs Ha pa3[elieHHHd BCEX
MPU3HAKOB HA B3aMMOUCKJIIOYAIOIIME JpYr JApyra TPYyMOIbl IO
KJIacCU(UKALIMOHHBIM TpPU3HAKaM JO CaMOTO HIDKHETO YPOBHSI.
HaubGonee cnoxHbIM TIpU  pa3pabOTKe CUCTEMBI KJIACCHU(pUKAIIIN
SBIISIETCS BBIOOP MPHU3HAKOB KiIACCU(UKALINN U OTpE/eIeHNe MOPsIKa
uX clenoBaHus. B mponecce cozmaHus Kiaaccu(UKAIIMKM BBITOIHSAETCS
aHanmM3 BCEX TMPU3HAKOB OOBEKTOB W BBIIEISIIOTCS HamOoiee
MHGOPMATHBHBIE TPU3HAKK U3 OOIIEH COBOKYMHOCTH, HMEIOLIen
HanOOMBIIYI0O BEPOSITHOCTh PACIIPEICTICHUS] C YY€TOM WX BECOBBIX
XapaKTepUCTUK, ncxods u3 HazHaueHus [MC, xapakrtepa pelraeMbIx
3a7a4 U APYTHUX.



KpaiiHe BaXHO ONpPEAETUTb, YTO IOJOXUTh B OCHOBY
KIaccuuKauud Ha HIDKHEM YpOBHE. AHAmM3 KapTorpaduvecKux
JAHHBIX TIOKAa3bIBAET, UYTO B KAyeCTBE TAaKOrO YPOBHSI MOXXHO
MIPETIOKUTH TIOHSATHE KapTorpapuIeckoro 00BeKTA WJIn
3JIEMEHTAPHOTO OOBEKTA, SBIISIOIETOCS MUHUMAJIBHOW —eIUHULEH
KapTorpaduyecknx JaHHBIX.

IToctpoenne koga 1O paspsiAHOM  cuUCTEME  TMO3BOJSIET
BBIICIIUTh KaXAbIH KIACCU(UKAIMOHHBIA TPU3HAK, OOECIeYnTh
CTPOHHOCTh W JIOTMYHOCTh BCEH CHUCTEMBI, yA00CTBa MAIIMHHOU
06paboTku nHPOpMaIu. HegoctaTok pa3psimHON CUCTEMBI B TOM, YTO
MPU HE3HAYUTEIIBHOM IMPEBBIIEHUH EMKOCTU paspsiia MPUXOAUTCS
YBEIMUMBATH Pa3psAHOCTh Koja. PaspsiiHasi cuctemMa HCHONIBb3YeTCs
JUIsl KOAMPOBAHUS TMPHU3HAKOB KapTorpadguuecknx OOBEKTOB Kak
3JIEeMEHTAPHBIX OOBEKTOB.

ITpu xogupoBaHUU no cucmeme nogmoperusi B KOAbl MO3ULINH
BKJTIOUAIOTCS uudpoBbie 13R105 OyKBEHHBIC 0003HaueHUs,
HETIOCPE/ICTBEHHO XapaKTEepU3YIOIe JaHHBIH KapTorpaduyecKuit
00BEKT (3HAYCHUE BHICOTHI, IIUPUHBI JJOPOTH U T.1I.).

Ilpu KOMOUHUPOBAHHOT cucmeme OCYIIIECTBIISICTCSI
KOIUPOBaHNE OMHOBPEMEHHO IO HECKOJIBKUM BBIIICYTIOMSIHYTHIM
cucreMaM. BBHUIy MHOTONMPHU3HAYHOCTH KapTOrpadruecKux OOBEKTOB
pu 170 KOJIMPOBAHUH 11enecoodpasHo WCIIOJTh30BATh
KOMOWHUPOBAHHYIO CUCTEMY KOAUPOBAHUS.

Be16op cuctempl KOIMPOBAHMS 3aBUCHT OT psifia (PaKTOpOB H,
Npexae BCero, OT 4YMciaa IO3UIMM  Tpynmbl M KJIACCOB
KapTorpaduyecknx OOBEKTOB, CTETIEHH HX YCTOHYMBOCTH, CHCTEMBI
3alMCM HA MAIIWHHBIX HOCHTENSX U JOp. B mpuHuume, cucrema
KOIUPOBAaHUSl JOIDKHA COOTBETCTBOBATH KOJIIMYECTBEHHOW Mepe
nHbOpPMALINH, cozeprKallencs BO BCeU COBOKYIIHOCTU
Kaprorpaduiyecknx oObeKTOB. B 3TOM cMbIciie onTuMansHOM OyeT Ta
cucreMa KOIUPOBAaHMS, B KOTOPOH pAa3psSAHOCTh KOOOB Oyder
OTpENeNsITHCS BEMUYNHOMN SHTPOITNU KapTOTpaPUIEeCKUX OOBEKTOB.

[Toaromy pa3paboTKe CHCTEMBI KOIWPOBAHHS MPEIIIECTBYET
OonpIoll 00BEeM paboOT MO KIacCH(pUKAIMK KapTOrpapHuIecKUX
OOBEKTOB.

HcxonHbIM W O4YEHb BaXXHBIM IPU IMPOEKTHPOBAHWUU KOJIOB
SIBJISIETCS  OIIpEe/IeJIEeHNE TMepeyuHsl BCeX MOJUIekKAlIUX KOJUPOBAHUIO
KapTorpadudecknx oObEKTOB M UX KOIIMUYECTBEHHBIE XapPaAKTEPUCTHKHU.
Ota paboTa MPOBOAUTCA HA CTAIUU OOCIEIOBAHUS KapTOrpaduIecKux
OOBEKTOB B pe3yibTaTe W3yueHHs] TMEepBUYHON uH(opManmu 00
00BEKTaX MECTHOCTH (Tomorpaduyeckue KapTbel, (oToMaTepuabl,
OMNMCaHNE MECTHOCTH, HOPMATHBHBIE JOKYMEHTHI U T.1I.).



HcuepnbiBatoniyie 1aHHble 00 00BEKTaX MECTHOCTH TMO3BOJISAIOT
YCTAaHOBHTD IEPEUCHb MO3MIMHN IO MPH3HAKY OOBEKTa, NaHHBIX O €ro
MECTOMOIOKEHNH U KOTUYECTBEHHBIX XaPAKTEPUCTUK CAMOI'0 OOBEKTA.
Takylo CHCTEMAaTH3allMIO BBHIIONHSAIOT —CIELHATUCTEl  Pa3TUIHBIX
Tonorpaduyeckux CrenuaIbHOCTEH.

Ilpn  cucrematm3anmu  OOBEKTOB  KIACCHPHUINPYEMOTO
MHOXECTBa BI)I6I/IpaIOT HanboJIee Ba)KHBIC OCHOBAHMS KHaCCI/I(bI/IKaHI/II/I,
OTIPENENSTIOT KOMIUTEKC KIIACCH(PUKATOPOB, ULl KaXIOTO U3 KOTOPBIX
yCTaHABIUBaETCs cdepa ero IecTBusl.

Kitaccugpukatop mpencraBiser co00i HEKOTOPHIH TOKYMEHT,
KOTOPBII oToOpaxaeT 3aKOH pa3bueHus MHOXECTBa
KapTorpadmueckux 0OBEKTOB Ha I'PYIIIBI, KIIACCHI, IOAKIACCH U T.1.
MO3BOJISIONINNA OTHOBPEMEHHO MPOU3BOIUTH KOAMPOBAHUE MPU3HAKOB
OOBEKTOB.

ITocne cucremaTu3anuu oOBEKTOB BbIOUpAETCS OMpeAcTIeHHAs
cHCTeMa KOAMPOBAHMS M KaXIOMY NPU3HAKY OOBEKTa IPUCBAMBACTCS
KOJIOBOE€  00OO3HaueHHe. 3aTeM  OCYIIECTBJISIETCSl  IIPOBEpPKaA
MPaBIIIFHOCTH KOIUPOBAHUS, YCTPAHCHNE 3aMEUCHHBIX HETOCTATKOB M
opopMiieHHE KOAOB B BHJIE TaONUI, CIPaBOYHUKOB MU aIbOOMOB,
KOTOPBIE PACCHUTAIOTCS BO BCE TPON3BOICTBEHHBIC TPEATIPUATHS.

Kpome Toro, mnpousBoauTcs pa3paboTKa IOJOXKEHUH O
BHECCHWM W3MCHCHMH W  JOTOJIHCHWH,  OINpENersioTcs — JIiIa
(moapasaeneHus), OTBETCTBEHHbIE 32 BHECCHUE PA3IMYHBIX M3MEHEHUN
B CHCTEMY YCIIOBHBIX OOO3HA4YEHMH W JOBENCHHWE W3MEHEHUH [0
COOTBETCTBYIOIIUX Topa3IeIeHu (norpebureneii),
pa3pabaTHIBAIOTCSl MHCTPYKIMH TTOJIB30BAaHUS KIACCH(PHUKAITMOHHBIMU
CIIpaBOYHHUKAMHU U KOOaMMU.

IIpn TOCTpOoeHHHM KOOOB YUMTHIBAETCS PsI TpeOOBaHMUH.
IIpexnoe Bcero, Koabl AODKHBI BKJIIOYATH BCE KapTorpaduueckue
00BeKTHL. [ITMHA KOAa TODKHA YIUTHIBATH BO3MOXKHOCTH PACIINPEHUS
CIUCKa OOBEKTOB 0O€3 HAPYIICHUs IEJIOCTHOCTU MPHUHSATON CHCTEMBI
KoaupoBaHus. Kol MOIKHEI OBITh MUHUMATBHBIMHI 110 Pa3pSTHOCTH.
DTO0 yMEHbBIIAET TPYAOEMKOCTH Ipoliecca 0OpabOTKU U €r0 KOHTPOIIb,
COKpamiaeT 00BeMbI TAMSITH Ha MAIIMHHBIX HOCUTEIISIX.

ITpu xoaMpoBaHNY TOHKHO 0OecrieunBaThCs yI00CTBO OOMeHa
nHpOpPMALUEH U ee MaITMHHON 00padoTkH. 11 obecredeHnsT BBICOKOM
JIOCTOBEPHOCTU cOopa, Tmepenaud U oOpaboTku MHGPOPMAIUU B KOJIE
MOJXET IIPeIyCMaTPUBATHCS  BKIIIOYEHHE KOHTPOJBHBIX  Pa3psmioB.
Koapl J0/DKHBI Takke 00ecreunBaTh aBTOMATUUYECKOE OOHApyKeHUe
OIMOOK M HX KOPPEKIIHIO.

B nacrosimee Bpemsa npu npoexktupoBaHun I'MC B kaxaom
OTIENPHOM ClIyyae MCIONB3YIOTCS CBOM KOIBI 00BEKTOB. OmHAKO



UMEIOTCS  HEKOTOpbIe OOIIMEe TOAXOHbI, KOTOPBIE COCTOSIT B
CIIEYIOIIEM.

[Ipu cucrematuzanyu oOBEKTOB KPUTEPHUEM OOBEIUHEHHUS UX
KJTaccu(pKaY B OTAETbHBIE TPYIIIHI CITY)KUT CTETIEHb CBI3aHHOCTH UX
MH)OPMAIIMOHHBIX TOKa3aTelieil — MPU3HAKOB, XapaKTEPHU3YIOIINX
00BEKTEI. IJTO oOecreunBacT pa3MeIIeHHe KaXaoro OOBCKTa B
COOTBETCTBUU C €ro 3HAUEHHWEM Ha OIpEAENIEHHOM YpOBHE B oOIIei
JIOTUYECKON CTPYKTYpE.

Ha  HmwkHeM  ypoBHe  Kjaccu(pUKanuu  IPUHUMAIOT
JJIEMEHTAPHBI  OOBEKT, KJIACCH(PHKAIIMOHHBIA  KOJ  KOTOPOTO
olpenenseTcss BeAylIuM Ipu3HakoM. Bmecte ¢ 3TuM, KaxIbIi
3JIeMEHTAPHBIN OOBEKT COMIEPKUT OTIpe/ICIIEHHBII Habop
XapaKTepU3yIOIUX €ro MpPU3HAKOB, KOTOphble HE MOTYT OBITh
WCIIONTF30BaHbl B KAa4eCTBE NMPHU3HAKOB Kiaccupukamumu. VX umciao u
CMBICJIOBOE  3HAUEHHUE  3aBUCUT OT  KOHKDPETHOTO  OOBEKTa.
COBOKYITHOCTh YKa3aHHBIX MPU3HAKOB YCIIOBHO MOXHO pa3leluTh Ha
MpU3HAKU, COJEpXKAIKUe TaHHbIE O MECTOIOJOXEHUU OOBEKTOB, U
MIPU3HAKH, OTMPENEIISIOMNE KOJIMUYECTBEHHOE 3HAUCHHE W3MEPEHHBIX
WM BBIYUCIIEHHBIX BEJIMYMH O CBOHCTBax oOOBekTa. JlaHHBIE O
MECTOTIONIOKEHNN (METPUYECKHEe) BKITIOYAIOT 3HAYEHUS, IO KOTOPBIM
JIETKO OIPEIENSIOTCS TOJIOKEHUSI OOBEKTa HEMOCPEICTBEHHO Ha
MECTHOCTM B BHJE IUIAHOBBIX KOOPAMHAT (TE€OAE3MYECKUX U
MPSIMOYTOJIBHBIX) U €T0 BBICOTHI.

XapaKTepuCTUKU OOBEKTa COCTABISAIOT TPU3HAKH, IO
KOTOPBIM BOCCTAHABJIMBAIOTCS JAHHBIE O THUIIE OOBEKTa (JIMHEHHO
MPOTSDKEHHBIN, IUIOIAMHONW WM KOMIIAKTHO  PACIOJIOXEHHBIH,
TOUEYHBIN) U €r0 MaTepUaIbHbIC CBONUCTBA.

Komunposanue KJTacCU(PUKAITMOHHBIX TIPU3HAKOB
MIPOU3BOIUTCS C UCTIOJTb30BAHUEM MMO3ULIMOHHOMN CUCTEMBI.

B 10 xe BpeMsi, Tpu KOOUPOBAHUH ITPU3HAKOB XapaKTEPUCTHK
OOBEKTOB HUCIOIB3YIOTCS MOPSAIKOBAS WM CEpUITHASI CUCTEMBI, a MPU
KOIUPOBAHUHM KOJIMUECTBEHHBIX W KAUECTBEHHBIX 3HAUECHUH CaAMMX
MPU3HAKOB U MECTOIOJOXKEHUSI OOBEKTa  HCHOIB3YETCS CHCTeMa
MMOBTOpeHUH. BBIOOp crcTeMBbl KOAMPOBAHUS 3aBUCHT OT 3HAYCHHI
MPU3HAKOB KOHKPETHOTO OOBEKTA.

B mHactosmmee Bpems Bo MHorux I'MC mpuHsATa cHcTeMa
KiraccuuKaluy, UMEIomas 8 pa3psaHyl0 CHCTEMYy HPU3HAKOB, B
KOTOpPOH MEpBBIM pa3psm oOoO3HAUaeT TPYINTY, BTOPOH W TpeTHUH —
KJIacc, 4YeTBEPThIM U NATHIM — IMOJKJIACC, IIECTOM — THII, CEAbMOWU U
BOCBMOM — BUJI.

K rpynmam oOTHOcSATCS — cleaymoomue Kaprorpaduyeckue
OOBEKTHI:



MaTeMaTU4YEeCKME  3JJIEMEHTBI, 3JEMEHTHl  IUIAHOBOW W
BBICOTHOI1 OCHOBBI;

penbed cyiy;

ruaporpadus ¥ THAPOTEXHUIECKHE COOPYKCHUS;

HaCeJIeHHbIE TYHKTHI;

IIPOMBIIIJIEHHBIE,  CEJIbCKOXO3SMCTBEHHBIE U COLMAJIBHO-
KYJIbTYPHBIE;

JIOPOXKHAs CETh U JOPOXKHBIE COOPYIKEHUS;

paCTUTENbHBIN TOKPOB U TPYHTHI;

I'PaHULIBI, OIPAKACHUS U OTAEIbHbIE IIPUPOAHBIE SBJIECHUS.

HononmuutensHoil rpynmoil saBistorcs o0bekThl «[loammcn
Ha KapTax».

B ocHOBY kjaccuukanmu XapakKTepUCTUK 0OBbEKTOB MOJIOXKEH
IPUHLMII OOBEIUMHEHUS IPU3HAKOB, XapaKTEPU3YIOIIHUX CMBICIOBOE
3Ha4YeHUe KOHKPETHBIX (uznyeckux CBOICTB OTIENIbHBIX
KapTorpaduyeckux  OOBEKTOB.  XapakTepusylollue  IPU3HAKU
ONPEIENSIOTCS. MX CMBICIOBBIM  3HAauU€HHEM, COOTBETCTBYIOIINM
KOJIMYECTBEHHOH cTopoHe oObexkTa. IIpM KoAMpOBaHMU TpU3HAKAa,
XapaKTEPU3YyIOIEro OOBEKT B KOJIMUYECTBEHHOM aclleKTe, B KOJIOBOE
onycaHue OOBEKTa  BKIIIOYAETCSI  HENOCPEACTBEHHOE  3HAUEHHE
KOJIMYECTBEHHOH XapaKTEPUCTUKHU (BBICOTA, TTyOWHA U T.I1.).

IIpu paspaboTke cucTemMbl KomupoBaHHS KoHkperHOol ['MC
HEOOXOANMO TaKXKe YUYUTHIBATH CIOCOOHOCTH KOJOB OINPEACNSTh U
UCHPAaBIATh OIIMOKM, BO3HUKAWOIIUE B pe3ylbTaTe Ipolecca
00paboTKM W Tepenavu AAHHBIX MO KaHajaM CBsi3u. OCOOEHHO 3TO
BAXXHO B  YCIOBUSIX  IPEJHAMEPEHHOIO  HMH(OPMAIIMOHHOIO
MIPOTUBOOOPCTBA.

§ 2. IlepBuuHble JOKYMEHTBHI KapTorpaguyeckoii
uHdopmanumn

Cocrosiane kaprorpagpuyeckoro oobsekra B [MC oTpaxaercs
Ha pAa3IMYHBIX HOCUTENSAX JAHHBIX - TEPBHYHBIX JOKYMEHTaxX U
MAIIIMHHBIX HOCHUTEJSAX (MArHUTHBIX, MArHUTHO-ONTHYECKUX U AP.).
Ilpu co3ganmm wuHPOpMamumoHHoro obecnieuennss [MC  ocoboe
BHHUMaHHUE CllefyeT oOpaTUTh Ha BBIOOp HOCUTENs HHpOpMALUM U
croco® ee 3amuch M XpaHEeHWs, KOTOPbIe HMEIOT OIpeelIsIonee
3Ha4YeHue Npu JajapHeimeM nocrpoenuu 'MC.

Ilom  mepBUYHBIMH  JOKYMEHTAMHM  KapTOorpagpruecKoi
nHdpopManuu OyJeM TOHUMATh HOCHTEIN WCXOJHBIX JAHHBIX U
cpeacTBa (pUKCAIMI U3MEPEHHIA, CheMOK U JIP., COACPKAINUX JTAHHBIE O
MECTHOCTH U €€ O0BEeKTaX MPH HEMOCPeNCTBEHHON perucrpamuu. OT



MPaBUIBHON U TIIATENIBHO BHIOPAHHOM MM pa3paboTaHHOU (OpPMBI U
coliep)KaHus MEPBUYHOTO JOKYMEHTa BO MHOI'OM 3aBHCUT COKpallleHUe
00BbeMOB pabOT MO MOATOTOBKE MEPBUYHBIX NAHHBIX U JaJIbHEUIIen
3aIMCU UX Ha MalllMHHbIE HOCHUTENN, YMEHBIIEHUE YHCIIa BO3MOXKHBIX
OIIMOOK, TOBBIIEHHME TOYHOCTHM M  HAJEKHOCTH  HCXOOHOU
nHbpopManuu. Yerkoe IOCTPOEHHE [TOKYMEHTOB U  JAaHHBIX,
yHUGUKAIMS ¥ YOPOUIEHWE Pa3IUYHBIX HX (GOpM CHocoOCTBYeT
COKpAaIlIeHHIO IMKJIA O00pabOoTKM WHPOPMAIIMK U  ITO3BOISET
OpraHu30BaTh b pekTUBHOE (DYyHKIIMOHUPOBAHUE
reouHbpopManmoHHoi  cucrembl.  IlostomMy mpu  pa3paboTke
nHbOopMaIIMOHHOTO KapTorpaduueckoro obecneuenus ['MIC B nepByo
oyepelb BBINOIHSIETCS IPOEKTUPOBAHME IIEPBUYHBIX [TOKYMEHTOB
KapTorpaduieckoit HHpoOpMaILHU.

B  Hacrosmmee  BpemMss B KayecTBe  MCTOYHUKOB
KapTorpaduieckoil HHPpopMauH, C KOTOPBIX MOXET OBITh BBITIOJHEHO
KOJUPOBaHME WU IM(PPOBAHNE JTaHHBIX, UCTIOIb3YIOTCS:

aHanmoroBble (OyMakHbIe) TomorpaduyecKkue U CIelHaIbHbIE
KapThl (LIBETHbIE THUPAXHbIE OTTUCKU U YEpPHO-OEble H3aTeIbCKUe
OpPUTMHAJBl IUIAHOB TOPONIOB, TOMOrpadUUYecKUX U TEeMATHYECKUX
KapT);

MaTepHalibl TOJEBBIX CHEMOK M M3MEPEHUH Ha MECTHOCTH
(U3MepeHUs Teole3NYeCKUMHU INpUOOpaMu, CUCTEMaMH CIIyTHUKOBBIX
OIpeeNeHUul);

MaTepHualbl JUCTAHLIMOHHOIO 30HIUPOBaHUS 3eMiu (aspo- U
KOCMMUECKAs CheMKa).

HaubGomee mnpuromHIMH ¥ He TPEOYIOIMMMH OOJBINOMN
MOATOTOBUTEIHHON Pa0OTHI Iepel HU(PPOBAHUEM SBISIFOTCS KAPTHI WX
pacujeHEeHHbIe opuruHansl kapT. OpHako, IO OIpenesIeHUIO,
OymaxHple  Tomorpaduyeckde  KapThl,  SBJISISICH  YCIOBHBIM
0TOOpaKEHHEM MECTHOCTH Ha TBEpIOH OCHOBE, HapsAdy ¢ OOJbIIMMU
JIOCTOMHCTBAMHM UMEIOT U Oonbinne HenocTaTku. OCHOBHBIE M3 HUX -
OBICTPOE CTapeHHe, OrpPaHUYEHHAass TOYHOCTh M JOCTOBEPHOCTH
kaprorpa¢uyeckux  JaHHbIX.  Hemocratku ~ OyMakHBIX  KapT
00YCIIOBJIEHBI CYILECTBYIOIIEH TEXHOJIOTMEH UX CO34aHus, TOATOTOBKU
K U3JIAaHUIO U TUPAXKUPOBAHHE.

IIpu moneBbIX cheMKax MHPoOpMaLus 00 OOBEKTaxX SBIISETCS
caMoif JocToBepHOW M TOYHOW. ONIHAKO OrpoMHas TPYAOEMKOCTh
Ipoliecca MOJIEBBIX CHEMOK PE3KO OrpaHMYMBAET €€ NPUMEHEHUe AJis
KapTorpadupoBaHus OOJBIIUX M HETOCTYITHBIX TEPPUTOPUH.

Haubonee mupoko B HacToslIlee BpeMsl HAllIM IpPUMEHEHUe
JUIsL  TIONTyueHHsT  KapTorpaduyeckol WHPOpMalUd  MaTepUalbl
JUCTAaHLIMOHHOTO 30HAMpOBaHUs 3eMiu. Bmecte ¢ 3TuM, mokxa euie B
KavyecTBe HCTOYHMKA HMH(POPMALMM  HCHONB3YEeTCS  aHAIOroBas



tonorpaduyeckass kapra. Ha oOcHOBe yKa3aHHBIX MaTepHAJIOB
(bopMmupyrOTCS IEPBUYHBIC TaHHBIC (IOKYMEHTHI).

OmHuM W3 TJaBHBIX  TpPeOOBAaHUWM, NPEABSIBISEMBIX K
TIEPBUYHBIM JIAHHBIM, SIBIISIETCSl OMpEAENIEHHAs IOCIeN0BATEILHOCTh
CTPYKTYPUPOBAHMSI  JIAHHBIX,  IOJIy4aeMbIX U3  HCTOYHUKOB
nHpopmanmu. LlenmecooOpaseH crieayomuil mopsIoK:

CIPaBOYHBIE TIOCTOSHHBIE JaHHBIE (OOIIME MapaMeTpsl O
3emiie, cucTeMax KOOPIWHAT U T.I1.);

CIIpaBOYHBIC TIEPEMEHHBIC NaHHBbIE (TTapaMeTpbl KOHKPETHBIX
KapTorpaduuecKuXx 0OBEKTOR);

JIaHHBIE O MECTOIOJI0KEHIUU OOBEKTOB (METPUUECKUE);

JIAHHBIE O XaPaKTEPUCTUKAX OOBEKTOB (CEMAHTHUECKUE).

IIpu pa3paboTke MEPBUYHBIX NAaHHBIX OOJBIIOE BHUMAHHUE
HEOOXOMMMO  yAEIUTh  BompocaM  GopMaIu3aliy  IPOIECCOB
dbopmupoBanus ucxomHoir uHpopManuu. Jiasg 3TOro  MCXoIHAs
nHpopManysi  OMUCBHIBAETCS C  yKa3aHWEM  HISHTU(DUKATOPOB,
MPUCBOCHHBIX KOHKPETHBIM oOBbekTaM. [lpu 3toM QopmupyroTcs
JIOTUYECKUE B3aMIMOCBSI3U MEXKAY OOBEKTaMH, UX COMOIYMHEHHOCTHh U
T.0.

BaxxubiM TpeboBaHMEM, KOTOPOE TOJDKHO OBITh YYTEHO IpH
MPOEKTUPOBAHUH TIEPBUYHBIX JTAHHBIX, 00pabaTHIBAEMBIX C TTOMOIIBIO
KOMIIBIOTEPOB,  SIBIISIETCSl  MCKIIIOYEHWE W3  HUX  CIPABOYHBIX
OOILIEN3BECTHBIX JAaHHBIX, 4 TaKkKe MPOU3BOAHBIX IOKa3aTeNleH,
IIOJTy9aeMbIX B pe3yJibTaTe 00pabOTKH. DTO TpeOOBaHWE MOXKHO
OTIPEIETHTD Kak MUHUMM3ALIHS coJiepXKaHus MEPBUYHBIX
MH()OPMAIIMOHHBIX JAHHBIX.

B ycnoBusix MammHHONM 00paGOTKM JAHHBIX BaKHBIM
TpebOBaHMEM, MPEABSIBISIEMbIM K TIEPBUYHBIM [AHHBIM, SIBISIETCS HX
yHupukanys. JlaHHbIe, OTpakarollue OAHOPOIHbIE CBOWCTBA, JOJIKHBI
VMETh OTPEJEIEHHbIII COCTaB OOBEKTOB M OJWHAKOBYIO, CTPOTO
OTIPE/ICTIEHHYIO TIOCIEAOBATEIPHOCTh HMX Ppa3MEIICHUsT Ha BXOIHBIX
HOCHTETISIX.

VHudukanus  SBIsIeETCS  BaXHOM — MPEANOCBUTKOW ISt
pammonanpHOi opranmsanuu B ['MC cucrem mepemadn JaHHBIX, a
TAK)Ke aBTOMATH3aIMK MHOTUX YIIPABJICHYECKUX (QYHKIUH.

B cBs3u ¢ paspaborkoit TMC B ACY rmo0ampHOTO ypOBHS
OoJIbIlIOE 3HAYCHHME MPHOOPETAIOT THUIHM3AIUS TEPBUYHBIX JAHHBIX C
y4eTOM  TpHUHIMIA  ONTHUMHU3AIMH  HWCXOMHOH  HMHpOpMAIUH.
YHUGUIMpOBaHHbIE [aHHble, NpUMeHseMble B pasmuuHbix [UC,
JIOJDKHBI co/iepXKaThb nH(popMario, 00ecIeunBaIONIy 0
COTIOCTaBUMOCTh U COBMECTUMOCTH JAHHBIX, OOpabaThIBAEMBIX B
pasmuuHbix ACY.



I[lpu  mpoekTupoBaHMM  GOpM  TEPBUYHBIX  AAHHBIX
YUUTBIBAETCA HOCUTENb UCXOAHONW MH(GOPMALIMK U NIPUHLMII BBOAA €€ B
T'vc.

IIpoexTupoBaHHBIE  NEPBUYHBIE  JOKYMEHTHl  JIOJDKHBI
colep)KaTh MHMHHUMAIBHBIA, HO JOCTATOYHBI OOBEM MCXOMHBIX
JAHHBIX, HEOOXOAMMBIX JUISl IIOJyYEHUs] MaKCUMAJIbHOHN pe3yIbTaTHOM
uHpopmarmu, ucnonsdyemod B T'MC u ACY mns  ynpaBieHuss u
NpUHATUS  pemleHuil. IlepBuuHble [JaHHBIE JOJDKHBI —COJEpPXKaTh
COBPEMEHHYI0 U JOCTOBEPHYI HWH(POPMALIUIO 0 COCTOSTHUH
KapTorpau4eckux OOBEKTOB IO BCEM NPU3HAKAM U ITapaMeTpam.

I[Ipy NPOEKTHUPOBAHMU TMEPBUYHBIX [TOKYMEHTOB, TIPEXKIE
BCEro, BBIABISAIOTCS OOBEKTHI, HAMEUEHHbIE AJIs KJaccU(UKALMM I10
Kax1oii rpymre, kiaccy u T.a1. CocTaB 0OBEKTOB MEPBUYHBIX JAHHBIX
3apucuT oT mepeuHs 3amad [MC u cnmemmdpuku ACY, B kKoTopoi
¢yukmonupyer T'NC.

IIpu cozmanun MO T'IC, Hapsany ¢ pa3pabOTKOW KOHKPETHBIX
dbopm HocuTened wuHpOpMarMK, OOJIBIIOE BHUMAaHUE JOJKHO
YIEeNATbCs NPOEKTUPOBaHuIo MoTokoB uHpopmanuu B I'MC. Otpaxas
CYLIECTBYIOIIME MOTOKU UH(OPMAIMK B mpoliecce (PyHKIMOHUPOBAHUS
I'MC, nepeunu Bcex (YHKLUMOHAJIBHBIX IIOACUCTEM, B3aMMOCBA3b
noacucreM B Impouecce paborel 'MC, a Taxxke caMu Ipolecchl
pelLleHns MOJIb30BAaTeIbCKUX 3aay B YIPaBIEHUH, WHGOPMalMOHHAs
MOJENb  TO3BOJSIET  HE  TOIBKO  KPUTUYECKH  PAcCMOTPETh
(byHKIIMOHUPOBaHUE KaXXAOW IMOACUCTEMBI B LIEJIOM, HO U IEPEUTH K
MMOCTPOCHUIO HOBOUW HMH(POPMAIIMOHHON MOJENN U ee (PparMeHTOB Ha
YPOBHE IIOJIb30BATEIbCKUX 3aJady M OTAEIbHBIX IIOKa3aTeseil. B
KavecTBe BapUaHTa MIJIs 3TOTO MOXET OBITh HUCIONB30BAH MATPUYHBIN
METOJl aHaju3a ¢ IOCTpOeHHeM TIpada 3amay, BKIOYAEMBIX s
petenus Bo BHOBB co3naBaemoit ' IC. TlocTpoeHHbIN TakuM oOpa3om
rpad mpencraBisgeT coOOH  COBOKYNHOCTH  BCeX  3agady B
reonHPOPMALIMOHHOM CHCTEME M TMOMISKUT YIOPAAOUSHHIO. ITO
II03BOJISIET YCTAHOBUTH OOOCHOBAHHYIO ITOCIIEIOBATEIBHOCTD PELICHUS
3amad, coctaB 6a3 maHHbIX [MIC, cTpyKTypy pacuera pe3yJlbTaTHBIX
JAHHBIX, a TaKXXe BBIIBUTH II€PEUeHb 3aJad, peLIeHHe KOTOPBIX
BO3MOXHO Ha 0a3e TOJNBKO MEPBUYHOHN (MCXOAHON) MHOpMALUK WIN
COBOKYITHOCTH IIEpBUYHONH M mpous3BonHON uHpopmanuu. Ilpn
HEOOXOAMMOCTH 3Ta MH(MOpMAIUs MOXKET 0000mAThCs MO (PYHKUUAM
YIPaBIIEHUs], IPEACTABIATECS B BUIE (YHKIMOHAIBHBIX OJIOK-CXEM ee
JBIKEHUS B COUYETAHUM ¢ npoleccamu pyHkimonuposanus [ NC.

HMmMesq no xaxinoi moiacucreMe HECKOJIbKO (DYHKLIIMOHAIbHBIX
CXeM, MOXXHO TIPOBECTH aHAallu3 B3aMMOCBS3M MEXAYy MOTOKAMH,
ob6ciayxuBaroliMMu  pasHble ¢yHkuuu. MckimouunB ayOonupoBaHue U



COBMECTHB TMOTOKH, BAXXHO JOOUTHCS MHUHHUMHU3AIMU HEOOXOIUMOTO
o0beMa HHGOPMAITUH.

§ 3. MaccuBbl kaprorpaduyeckoii undpopmanun

IIpu paspaborke wuHpopManmnonHoro obecneueHuss [UC
OONbIIOE BHUMAHUE YJIENsAeTCs MpoOJIeMe CO3JaHUS MAacCHBOB
kaprorpaduieckoil UHGOpMaIIUH.

MaccuBsl  umHpOpPMAIMKM, XpaHSIIMECS HA  MAIIUHHBIX
HOCUTEJISIX, MOKHO KJaccu(UUUPOBATh ClleAyomuM obpaszom. Tak, B
3aBUCHMOCTH OT BHAa (GUKCUPYeMOH Ha HHX HH(QOpMAIUU, OHHU
MOAPA3NEISIOTCA Ha NEepeuuHble, NPOMEHCYMOUHble U NOCMOAHHOZ0
Xpauenus.

Iepguunvie maccusbl comepxkaT MHGOPMALUIO O COCTOSHUU
KapTorpaduieckux OOBEKTOB MM IIpolecca, 3a(pUKCUPOBAHHYIO B
UCXOIHBIX JAHHBIX, JOKyMEHTaX, CHUCTeMax cOopa M perucTpaluu
JAHHBIX O MECTHOCTH, IOCTYIMBIIMX HEIOCPEICTBEHHO IO KaHaJlaM
CBSI3U U T.II.

Ipomesicymounvle  maccugbl  COAepXKaT  NPOU3BOAHYIO
nHGOPMALIMIO, IOJIYUYEHHYI0 B pe3yjbTaTe OOpabOTKM IePBUYHBIX
JAHHBIX ¥ TpeIHA3HAYEHHYIO [UIS TOCIENYIOIIEro XpaHeHHs W
UCIIOJIB30BAHUA IIPU peElIeHUM Iojb30oBaTenbekux 3agau  [UC.
Hcnonp3oBaHne NPOMEXYTOUYHBIX JAHHBIX IO3BOJISIET 3HAYUTEIBHO
YMEHBIIUTh 00BeMBbI HHGpOPMAITUH, TTomIekamue oopadorke B T'MIC u
NOCMOsAHHOMY XpaHEHUIO B OaHKaX JaHHBIX, 4 TAK)KE YCKOPUTD MPOLIECC
peleHus 3a1a4 MOJIb30BaTeNs.

B 3aBucuMoctn oT mpoiiecca 00paboTku mHpopMmaruu B ['MIC
MAaCCHUBBl JAaHHBIX, XPaHAIIMECS Ha MAIIUHHBIX HOCUTENSIX, MOYKHO
MIOIPA3NIEIIUTD HA nepeMenHble, NOCMOAHHble U CcAyiceOHble. MacCUBBI
NepeMEeHHON uHpoOpMaluy, Kak MpaBWIO, COAEPXKAT TEKYLIYIO
uHpopmammoo, ucrnoipzyemyro B I'MC. OOBYHO HX Ha3bIBAIOT
pabounMu JaHHBIMU.

Maccusvl  nocmosiHHol  uHgpopmayuu  CONEpKAT  JAHHBIE,
OCTAaIOIIMECs HEM3MEHHBIMU B TEUCHHUE JITUTENLHOTO MEPHOAa BPEMEHU
U, B OTIMYHME OT IIEPEMEHHBIX, OyIyuyd OAHAXKABI CO3LAHBI,
MHOroKpaTHo  ucnonb3ytorcss B [TMC w  mpum  pelueHUn
II0JIB30BATENbCKUX 3afad. 11oCcTOSHHbBIE MAacCUBBI COCTABIISIIOT OCHOBY
6a3 kaprorpauyecKkux JaHHBIX.

IIpu opraHuzallud MacCUBOB IIOCTOSSHHOW MH}opmanuu He
MeHblllee BHUMAaHHE HEOOXOOUMO  YOENATh  OINpelNeNieHHI0 UX
COIEepXKaHUS U IIOCTPOEHMS, a TakKKe IPaBUIBHOMY XpaHEHHIO U
BeCHUIO  KapTorpaduyeckoil  WMHpOpMAalUU,  CBOEBPEMEHHOMY



0o0HOBNEHMIO. PannoHanbHas opraHu3anus oOecreuyuBaeT yao0CTBO
00paboTKN 1 OOHOBJICHUS IPY MHUHUMAIBHBIX 3aTPAaTaX, CBSI3aHHBIX C
UX CO3JIaHUEM.

IToMHMO MacCHBOB TepeMEHHOM U MOCTOSIHHOW MH(pOpMaIu,
B 'YIC co3natotcst ciyorcedmvie maccugvbl, KOTOPhIE, KaK MPABUIO, HE
COJIEP)KAT UCXOIHBIX TaHHBIX, a BBIIOJHSIIOT BCIOMOTATENbHYIO POJIb B
npouecce pyukrronnposanus [ MIC. CiryxeOHBIe MacCHUBBI COAep)KaT U
nporpammHoe obecrieuenue ['MC.

Mudopmannss Ha MaIIMHHBIX HOCHUTEISIX pacIionaraercsl B
ONpEACTICHHOM TMOPSIKE W CTPOro CTPYKTypupoBaHa. CTpykTypa
JIAHHBIX OTpeAersieTcsl (OopMaTOM, MO KOTOPBIM MOHIUMAETCSI CTPOTO
onpeeeHHast MOCTIEOBATEIBHOCTD pasMenieHus JTAHHBIX,
3aITMCaHHBIX B COOTBETCTBYIOIIEM KOJIE.

IMoctpoenue GpopMaToOB MAIIMHHBIX HOCUTENIEH WH(GOpPMALUU
JIOJDKHO OTBEYATH CIEAYIONINM OOIIUM TpeOOBaHUSIM:

uHbopMalMs ~ pacroyiiaraeTcsi B IOCIIEAOBATEIbHOCTH,
COOTBETCTBYIOIICH ee 0OpadoTke B [NC;

B Hauaje opmaTa pa3MelaloTCsl JaHHBIE, ITOCTOSIHHBIE IS
OTHENBHOTO O0BEKTA, a 3aTeM NIepeMEHHbIE TPU3HAKN 00BEKTA;

B ¢opMaTte MAIIMHHBIX HOCUTENIEH He ClenyeT IMOMEIlaTh
JIAHHBIE, HE MCIIOIb3YyeMbIE MIJIsI TOCTIENYIONINX pa3paboToK;

B (dopMaThl MAIIMHHBIX HOCUTENEH, NMpeAHa3HAYEHHBIX IS
peTHCTpallMM WMCXOMHBIX JAaHHBIX TEPBUYHON HHPOpMAIUU, HE
JOJDKHBI BKITIOUATHCS JAHHBIE, COIEPIKALIMecs B MAaccUBax YCIOBHO
TTOCTOSTHHOM MH(OopMaIimy;

pasmMelnieHne JaHHBIX B (OpMaTax IOJDKHO OCYIIECTBIIATHCS C
y4eToM crneun(ukyd MaIlIMHHOTO HOCHUTENST M WX IOCJeIyroIIen
06paboTKu.

IMTocTtpoenne ¢opmaTtoB MamuHHBIX  Hocutenmelr [MIC
OCYILECTBIISIETCS B CIEAYIOLIEM TOPSIKE.

IIpexxge Bcero, ycTaHaBIMBAETCS IepedeHb (OPMATOB
MAIIMHHBIX HOCUTeNel mHopMaIiy, onpeaenseTcs ux cojepx aHue u
MOPSAOK  pa3MelleHduss  JJIEMEHTOB  3alluCH, MTPOU3BOIUTCS
coriacoBanue (HopMaToB MEXAYy COOOH M C NMEPBUYHBIMU JAHHBIMU.
ConepkaHue ¥ CTPYKTypa MAaCCHBOB IIEPEMEHHOW W ITOCTOSHHOM
nHGOPMAIIMA BO MHOTOM OIIpE/eNsieTCs MepevyHeM pellaeMbIX 3a7ad U
colep)KaHWEeM BBIXOIHBIX JAHHBIX, WCIOIB3YEMBIX [UJIs aHau3a,
riaHupoBanus u ynpasienust I C.

B nacrosmee Bpems B kaxmoit 'MC pa3pabaTeiBaeTcs, Kak
MpaBUIIO, HECKOJBKO (hOPMATOB: BHYTpeHHEH 0OpabOTKU M XpaHEHUs,
IpreMa ¥ nepeaadn (0OMeHHEIE).

BaXHBIM 3IIEMEHTOM TMPOEKTHPOBAHHUS SIBISIETCS TTOCTPOEHUE
cxeM cormacoBaHusi (opmaroB. CorimacoBaHne ¥ yHHPUKAIVSL



(¢bopMaTOB TO3BOJIIIOT OpPraHU30BaTh COBMECTHYIO  OOpabOTKY
pPa3IMYHBIX MAacCHBOB JaHHBIX, OOCCIECUMBAIOT MaKCHMaJIbHOE
yno6cTBo mpu paspabotke npunoxenuit TUC u ap.

IIpn co3maHMM MacCHBOB ITOCTOSIHHBIX JaHHBIX OOINbBIIOE
BHUMAaHHUE yJelnseTcd BbIOOpY MAIIMHHOrO Hocutens. Bum Hocutens
3aBHCHT OT psifa (akTOpoB: OOeCHeYeHUs] BBICOKOW HAJEKHOCTH M
BBICOKOW  JTOCTOBEPHOCTH [IaHHBIX, BO3MOXXHOCTH OpraHU3aluu
3¢ heKTUBHOI BRIOOPKH, YI0OCTBA MX OOHOBIICHUS U .

K MammHHBIM HOCHTENsIM KapTorpaduueckoil MHGOpPMAIIH
OTHOCSITCSl TAKHEe HOCUTEIH, KOTOPbIe 00CCIeUNBaIOT aBTOMATHIECKHIA
BBOJ, JaHHBIX B KOMIIBIOTEPBHI, HX HAKOIUICHHE U XpaHEHHe
MPaKTHYECKH B HEOTPAaHWYEHHOM 0o0beMe M JUIMTenbHoe Bpems. Ha
CErONIHS OCHOBHBIMHM HOCHUTEJISIMH SIBIISIFOTCS JUCKETBI, MATHUTHBIE,
ONTHYECKHE M MAaTrHUTHO-ONTHYECKHE MIHCKH, ITbE303JIEKTPHUCCKUE
HAKOMUTENHU U Ap. BbIOOP KOHKPETHBIX MAIIMHHBIX HOCUTENEH 3aBUCUT
OT MHOTHX (akTopoB. OCHOBHBIE W3 HHX - KPYI peIlaeMbIX 3anad,
BUJBI U 00BEMBI 00OpadaThiBaeMOi HH(POPMALIUU, CPOKH €€ XPaHEHUs U
WCIIONIB30BAHUS,  CTCIICHb ~ aBTOMATH3AallMM  IpolieccoB  cbopa,
00paboTKM U Nepeay JaHHbIX.



§ 4. ®@opmbl oTOOpakeHHsT M mepenaadM
kaprorpaduueckoii undopmanun

OnmHo¥t w3  mpoOiieM  co3gaHWs  WH(POPMAIIMOHHOTO
obecrieuenuss [MC sBnsercs mpoekTupoBaHue GHopM OTOOpaXKeHUs U
nmepenadyd  kaprorpadpuyeckord  mHGOpMAMKM W pe3yJbTATOB
MOJIB30BATENbCKUX pacueToB. CoBpeMeHHbIE KOMIIBIOTEPH! 00JIagaroT
3HAYUTEITbHBIMA TEXHUYECKUMHU BO3MOXHOCTSIMH JIJIST OTOOpa)KeHUs U
nepefaadyn pe3yabTaTHOM Kaprorpaduueckoil HHGOpPMALIMM B BUIE,
yIOOHOM IS WCIOJB30BAHUS B TIpOLlECCe YIpPaBJICHUS W
obOecrnieunBaroieM 3(PQPeKTUBHOCTh pabOTHI Kak uelioBeka, Tak u ACY.
PesynmbraThl  pacueToB, 3allMCAHHBIC HAa BHEIIHME HOCHUTEIH, JIETKO
BOCIIPUHUMAIOTCSI BXOJHBIMU YCTPONCTBAMU KOMIIBIOTEPOB JIPYTUX
CHCTEM.

B 3aBucHMMOCTH OT Lieneil UCIONb30BaHMS, KapTorpaduiecKas
HHpOPMAITIS MOXET OBITH IIPEACTABIICHA B BUAC alhaBUTHO-IIN(DPOBOI
neyatd, rpapuxoB WM rpaduveckux wuzoopaxkeHuil. KoHkpeTHas
(dbopma oTOoOpakeHus onpeeseTcs monb3oBartelieM. [IpoekTupoBaHue
dbopM pesynbraTHOUM Kaprorpaduueckoii uMHGOpPMALUU  JOJDKHO
obecnieunTh  3G(HEKTUBHOCTHL pPabOTHI  UeIOBeKa, HCIOIL3YIOMIETO
MHPOPMALIMIO M Pe3yJbTATHl pacueTa MpU MPUHATHH YIPABICHYECKUX
peleHnid U Il oOecreyeHusT HOPMAJIbHOTO XOAa TEXHOJIOTUYECKOTO
mpollecca Ha IPOU3BOJCTBE, 4 TAKKE B aBTOMATHYECKHX CHCTEMax
VIIPABIICHUS PA3TNIHBIMU YCTPONCTBAMH.

B  Hacrosmiee BpeMss HauboJjiee  MaccoBoil  opmoii
oTtobOpakeHust Kaprtorpaduueckoit wmHpopmarmu B ['MC sBusercs
BHU3yalIM3alusl €e Ha CpeAcTBaX MallMHHOW rpaduku. B mocnemnee
BpeMmsi ¢ pazputreM ACY pa3sIudHOTrO Ha3HAYEHUS, B COCTABE KOTOPBIX
Haxomsatcs [MC, mpuobOperaer Oombplioe 3HaueHue (Qopma
MPEJCTaBIeHUs] KapTorpaduieckoil WHboOpMAaIMU IS Tiepefaadn 1o
KaHaJaM KOMMYHUKAIIMOHHBIX ceTeil. W, HakoHell, HE MeHee BaXKHOU
opmoit oToOpakeHUs W TIpeACTaBIICHHUS SBIseTcsa (popma, ymoOHas
IUIsi  pabOTBl TEXHUYECKUX YCTPOMCTB, CHUCTEM aBTOMATHYECKOTO
VIPABIICHUS JIETATEIIBHBIMH  AIlllapaTaMH, CyJaMH, CaMOXOJIHBIMH
MaIllMHAMHU U T.II.

ITpoexTupoBaHue (GOpPMBI OTOOPaKEHUS TPH BU3YAIU3AINH
kaprorpadudeckoit unpopmanuu B 'MC Ha cpeAacTBax MalIuHHOMN
rpaduKu OCYIIECTBIISIETCS] B HECKOJIBKO 3TAIOB.

IlepBast yacTh paboThl TpeOyeT AETATbHOTO aHaIM3a BCEX
XapaKTepUCTUK U pemraeMblx 3agau [MIC, mis koTopolt Bemetcs
npoekThpoBaHue. Llenplo Takoro aHanm3a SBISETCSA,  BO-TIEPBBIX,
BBISIBJICHHE BceX HeoOxommMbix mokaszateneit [MIC (kauecTBEeHHBIX U
KOJIMYECTBEHHBIX TMOKa3aTeleid M IO Ha3HAYEHUIO) M, BO-BTOPBIX,



YCTAHOBJIEHHE BO3MOXHO 0oJlee MIMPOKOro Kpyra 3aiad, peliaeMbIX B
aBTOMATU3MPOBAHHOM pexume nonb3oBarensmu [MIC. Dra paborta
HAYMHAETCSA YK€ BO BpeMsl M3YyUEHHUS NPU MPOSKTUPOBAHHM CaMOU
I'MC, ocHOBHasi ee 4YacTh MPOU3BONUTCS TMPU AHAIIN3E JAHHBIX
obcnenoBanus. Ha cragum nmpoekTUpPOBAaHUSI CONEP)KAHUS, THUIIOB U
dbopMm HoOcHTeNel TMEepBUYHON M TOCIEOyIONIeH KapTorpapuiuecKoi
uHbOPMALIMM 3TOT BOIPOC MOJDKEH OBITh PELIeH, TaK KaK COCTaB
VCXOAHBIX JTAHHBIX Y)K€ MPEIOINpPEIEINT BO3MOXHBIA MepeueHb Ghopm
OTOOpaXkeHus.

ITpn mpoBeneHnM aHanm3a u BbBIOOpa (opM OTOOpaKEeHUS
HEOOXOAMMO YYUTBHIBaTh: TpeOOBaHMA TMOJIB30BATENSI K COCTaBY
oTrobpaxaemoil  kaprorpaduyeckoil  mH(opManuwy; BBICOKYIO
HAIJISITHOCTh  M300paKeHUH,  YYUTBHIBAIOUIYIO  TCHXO(U3HUECKHe
BO3MOXXHOCTH TIOJIB30BATENCH; OKCIUIyaTallMOHHBIE BO3MOXKHOCTH
CPEACTB MAIIMHHOHN rpaduKu A BU3yalu3alliu B TpeOyemoil hopme;
TPYIOEMKOCTh OTOOpaXEHUSI U Tepenaydd; CKOPOCTbh OTOOpaKeHHS U
Mepefayn; CIOXKHOCTh CTPYKTYpPbl IMOATOTOBKH  OTOOpAXECHUs;
MacCOBOCTb OTOOpaKE€HUS U T.II.

CrienyromuM 3TaroM sIBIsieTCsS pa30MBKa BCEl COBOKYITHOCTH
oToOpakaeMbIX OOBECKTOB KapTorpaguyeckod wHHOpMaIMd Ha
OTIIENIbHBIE TPYIIBI B COOTBETCTBUU C MIPUHIIMIIAMU CTPYKTYPUPOBAHUS
0TOOpaXXeHMs, HAMEUeHHbIMH B Tpoliecce mpoektupoBanuss [MIC, u
OIIpe/IeIeHNe COJIePKAHUS BU3yalTU3alllu.

Bompoc o0 mocienoBaTenbHOCTH BU3YAIH3alMH  OOBEKTOB
pelaeTcsl mocje TOro, Kak YCTAHOBIIEHO, KaKUe M3 HHUX OJUHAKOBO
BAXXHBl TIPH OTOOpPaXKEHUHM, KaKue OOBEKTHI HUMEIOT OOIBIIYIO
UHPOPMATHBHOCTD | T.II.

B mporecce ompeneneHust coAepiKaHHS TMPU BU3YATH3AINH
BBISIBJISIIOTCSL OOBEKTHI, KOTOPBIE JOJDKHBI OTOOPAaXKAThCS, MCXOAS U3
ocHoBHoro HazHauenmsi [ MIC. Ho we Tompko HaznHauenme [MIC u
TpeOoBaHMs MOTPeOUTENe JOKHBI YUUTHIBATHCS IPU BKIIIOUCHUH B
BHU3yaJIN3alnio, OOIBIIOe 3HAUCHNE UMEET MTPABUIILHOE MCIIOIb30BaHNE
pe3yIaBTATOB pacyeTa MoIb30BATEIbCKHX 3a/1a4.

ITocne ycraHoBieHUs: Kpyra KapTorpauueckux OOBEKTOB H
MOCTIEOBATEIbHOCTH MX BHU3YaIM3allUM PelaeTcs BOMpoc o ¢opMe U
crnoco0ax BU3yalIW3alMi 3THX OOBEKTOB HAa CPEACTBAX MAIIMHHOMN
rpadpuKu.

B mHacTosiimee BpeMsi CYIIECTBYET HECKOJIBKO ITOJXOMIOB K
BBIOOPY (DOPMBI BU3yalTU3alMU KapTOrpaprUecKiX JaHHBIX.

IlepBBIif MOAXON OCHOBAaH HAa MAaKCHMAllbHO BO3MOXXHOM
NpUOMMKEHNH (QOpMBI  BU3yalu3zalMd K ¢GopMe OTOOpakeHUs Ha
aHajgoroBoi (OymakHo#) kaprte. i momb3oBatens HEOOXOOMMO,
9TOOBI 11BeTOBOE M Tpaduyeckoe o(QOpMIIEHHE 3IEKTPOHHBIX KapT



MpeaeNbHO COOTBETCTBOBAJIO YCIOBHBIM 3HAKAM TPAIUIIMOHHBIX KapT.
B Hacrosiiee Bpemsl cpeAcTBa MAILIMHHOW I'pauKu, B TOM YHCIIE
rpaduueckie  AWCIUIEM  KOMIIBIOTEPOB,  MO3BOJISIOT  JTOCTHYb
MIPaKTUYECKU A0COIIOTHOI'O CXOJCTBA ¢ OyMa)kHOH KapToil.

Bropoii monmxog uMeeT B OCHOBE CBOEil Takym ¢opMy
BU3yaJIM3allud, KOTOPAsi MAKCUMAJIbHO MPUOJIMKAETCS K CONEPIKAHUIO
pemaembix 3aa4 B 'MIC u mpu KOTOpO# He CTaBUTCH 3aa4a T0OUThCS
MaKCHUMaJIBHOI'O CXOJCTBA OTOOPa)KEHMSI Ha TEXHMUYECKUX CPEICTBax
BHU3yaJM3alliy U aHAJIOTOBOM (OyMa>KHOI) KapTe.

Cy1ecTByeT Takke IOIXOZ, IIPU KOTOPOM CTaBUTCH 3adada
MPEICTABICHUS] KapTOrpaHUuecKux MaHHBIX I MOCIeIyIoLIe
00pabOTKM Ha TEXHUYECKUX CPEICTBAaX, HAIPUMEP, MHOXKUTEIBbHBIX
YCTPOICTBAX, yCTPONUCTBAX BBIBO/IA HA AHAJIOTOBBIE HOCUTENH U T.[.

Beibop  cmocoboB  BH3yanmmzalid — KapTorpadUUecKOU
nHGOPMALIMK ONPEAesAeTCs CeUPUKON PYyHKIMOHUPOBAHUS CAMOTO
cpeAcTBa  MallMHHOM  rpaduku,  TpeOOBAHMSIMH  CKOPOCTHU
oToOpaxeHusi, 00BEMOM OTOOpakaeMoil MHPOPMALMU U APYTUMH
TpeboBaHmsAMH TToIb30BaTeneit I MC.

[IpoextupoBanue ¢opM U  CHOCOOOB  BU3yaAIU3AINH
omnpeessercs Takke U HaJMYUEM B PACHOPSIKEHUU CYIIECTBYIOLIUX B
cucreMax pas3paboTkum OUONMMOTEK MpOTpaMM [UIsl  TOJY4YEeHHUs
kaprorpaduueckoro usoOpaxeHusd. Ecmu xemarensHas Qopma
M300pakeHUs He TTOAXOJUT HU MO OJHY U3 UMEIOIIUXCS B OMOIHOTEKe
¢dbopm, TpebyeTcd TIIATENbHOE HHAMBUIYAJIBHOE IPOrpaMMHUPOBAHME
HOBOI (opmsl (3Haka). [IpocTeie GOpMBI U 3HAKH, HATIPUMED, JTHHUH,
IIPOrPaMMUPYIOTCSL JOBOJIBHO Jierko. OIHaKko Tropas3fo CJIOXKHee
MpaBWIbHO BBIOpPATh YCIOBHBIE 3HAKH CJIOXHOM KOH(HUIypaluu,
MacmTad M [aTh IOANUCH B HYXKHBIX MecTax. OCOOEHHO CII0XKHO
MPOrpaMMHUPOBAHUE BOCIPOU3BEACHUST KapTOrpapuueckux OOBEKTOB
CO CIIOKHOH TOINOIrpaduueckoil CTpyKTYpoOil, KOTOpbIe, KaK IMpaBUiIoO,
Yare BCero U COCTABIISIIOT OCHOBY KapTOrpau4ecKuX TaHHBIX.

IIpu nmpoexTupoBanuu (HopMmbl Iepenadn Kaprorpaduueckoit
nHGOPMAIIMKA TT0 KOMMYHHKALIMOHHBIM ceTsiM, ceTsiM Mexay ACY B
IIEpBYI0 oOdepenb oOpallaercss BHHMaHHE Ha pa3paboTKy Takoro
(dopmara, KOTOpBIN YAOBIETBOPSUT OBl TPEeOOBAHHMSIM U CETEBOIO
obopynoBanus, u Tex I'MC, KOTOpble COEIUHEHBI B EIUHYIO
reonHpopManoHHyto ceTb. Pazmmunsie TMC MoryT uMeTh U pasHoe
nHbopMallMOHHOE KapTorpadudeckoe obecneuenue. Iloatomy ere Ha
JTame aHalu3a BBINONHAETCA cormacoBanue (opmatoB [MC u
BeIpaboTKa ¢opmata oOMeHa. Ilpm mpoekTupoBaHMH (GopMaToB
oOMeHa  YYUTBHIBAIOTCA: O0BEMBl  KapTOrpadM4ecKuX  JIaHHBIX,
IIpeJHa3HAYeHHbIX U1 IepeJadyd; CKOpOCTb Iepeladd; CTeleHb
HaJIe)KHOCTH paboThl KaHaja cBsizU. HeManoBakHbIM TpeOOBaHMEM K



dbopmatam  mepemauu  sBisleTCS  TpeOOBaHME  AOCTYITHOCTHU
npuanMaemoit I'MC k TrepemaBaeMbIM JaHHBIM. BMecTe ¢ 3TmM, IpHu
MPOEKTHUPOBAHUU (OpM TIepeaays HEOOXOAMMO YAEIUTHh OOJbIIOE
BHUMAaHHE TTOMEXO3aIUINEHHOCTH KapTorpadguueckoi HHGOpMAIIMUA U
ee H(HOPMAIIMOHHOW OE30TIACHOCTH.

Bo muorux I'MC oOMeHHBIN (hopMaT MPEACTABIACTCS B BUOC
IIOCIIEI0BATEIIbHOCTH MaCCHBOB uupoBoi nHpOpPMALINH,
OpPraHU30BaHHBIX B COOTBETCTBHM C (DYHKIIMOHAIIPHBIM HA3HAYEHUEM
uupoBbIX NaHHBIX. OCHOBHOW CTPYKTYPHOW €IOMHMLEH sIBIseTCS
cerMeHT naHHBIX. OCHOBHBIMU KOMIIOHEHTAMH OOMEHHOTO (dopmaTta
SIBJISIIOTCSI CETMEHTBI:

HaydalbHOU MH(GOPMALINN;

KaTajiora oOMeHa;

KapTorpaduIecKux 1aHHbIX;

JIOTIOJTHUTENIbHBIX TAHHBIX (METaIaHHBIX);

CIIOBapsl TaHHBIX;

KOHTPOJIbHBIX TAHHBIX.

Hanuuwe mepBbIX ABYX CErMEHTOB B Qainax OOMEHHOTO
dbopmata, Kak mpaBwio, sBisieTcs o00s3aTenbHbIM.  OcTanbHbIE
CeTMEHThI W 3aIlMCH MOTYT BKIIOYATbCS B OOMEHHBINH (opmar mpm
HEO0OXOAMMOCTH.



I'nasa 3.
TEXHOJIOI'UA CO3JAHUA
NMH®OPMALIMOHHOI'O OBECIIEUEHUS T'MC

§ 1. BoiGop cTpykTyphI ¥ cocTaBa TexHnyecknx cpeacrs 'MC

IMpu cozmanmm T'MIC  pasnuuHOro  Ha3HAYeHUS B
obecneunBaronmx MO/ICUCTEMAX, Kpome UHGOPMAIIMOHHOTO
obecrieyeHUs,  Ba)XKHOE  3HAYEHHE  HUMEIOT  MaTeMaTHYecKoe,
JIMHTBUCTUYECKOE M TEXHIMUECKOE OOECTICUCHHUSI.

Pazpabotka TEXHUUYECKOTO obecrieueHus r'nc
MpenycMaTpUBaeT  MAKCHMAaJIbHOE  HCIOIB30BAHHME  KOMILIEKCA
TEXHUYECKUX  cpeAcTB. Bpibop  TexHmueckux cpeacts [HC
MPOM3BOAMTCA HAa  OCHOBaHMM aHamm3a camoii [TMC, ee
(DYyHKIIMOHATIBHOM CTPYKTYpbl, MEpeuyHs pelaeMblx 3aJady M HuX
WHPOPMAIIMOHHBIX ~ XapPaKTCPUCTHK,  TEXHHKO-IKCIUTyaTAIlMOHHBIX
XapaKTepUCTUK TEXHUYECKUX CPEICTB, BAPHAHTOB TEXHOJOTUYECKUX
mporeccoB 0OpabOTKM JAHHBIX C YYETOM TPEOOBAaHMH, CBS3aHHBIX C
obecnieyeHneM HaJeKHOCTH M BO3MOKHOCTH pa3Butus ['MC, a taxxke
orpaHnMYeHUd W ycrmoBuid, HakmaapiBaeMblix Ha [MC. C momomrsio
KOMILJIEKca TEXHUYECKUX CpEICTB peanusyloTcs JIOTUKO-
MaTeMaTHYeCKHe METOAbl yIhpaBleHuss M ucnonb3oBanus [UC u
aJIrOpUTMBI TPeoOpa3oBaHus HHPpOpMALIUY.

Kommnekc  texnmueckux cpeactB B [MC  momken
obecrieuynBaTh:

pelleHre BCeH  COBOKYNMHOCTH (DYHKIIMOHAIBHBIX — 3ajad,
omnpenemnsiembix [ UC;

CBOEBPEMEHHOE TMOJy4YeHHne, oOpaboTKy M XpaHEHHE, a TaKXKe
nepegadyy wuHpopmamuu s Bcex mnoxcucteM ACY u  apyrux
MMOJIb30BaTeNIeH;

MOATOTOBKY M mepenauy Heobxomumoii mHpopmauuu B I'MC
i ACY 6oliee BBICOKOTO paHTa yIpaBIICHHS;

JOCTOBEPHOCTh  TOJY4YEHHUs, Ilepenayd M IepepadoTKu
UHPOPMAIINH;

pelieHHe  Kak  NEepUOJUYECKHMX, TaK W Pa3oBBIX
TIOJIB30BATENIBCKUX 337124 B 3a/IaHHBIE CPOKH;

appextuBHOEe (pyHKIMOHUpoBaHne ['MC B coOOTBETCTBUHM C
OTIpe/IeICHHBIMU KPUTEPUSIMU 3D (HEKTUBHOCTH.

Beibop Texnmueckux cpencts [MC  ocymiectBisieTcss B
HecKoJbko 3TanoB. [Ipexne Bcero, Ha OCHOBE aHAlM3a CUCTEMBI U €
MHGOPMALIMOHHOM MOJENN  ONpENeNsioTcs OCHOBHBIE (PAKTOPHI,



BIUSIONIME Ha BBIOOp TEXHHMYECKUX CPEACTB, pas3pabaThIBalOTCA
TEeXHUUECKNE TpeOOBaHUSA K HHUM, YCTAHABIMBAIOTCS KPHUTEPUU
spdexTuBHOCTH TUIC 1 ocymiecTBIseTCS MOCTPOEHHE Psila BAPUAHTOB
CTPYKTYP KOMIUIEKCUPOBAHMS TEXHHYECKHX CPEICTB C Y4YETOM HX
HOMEHKIIATYPBI M TEXHUYECKUX XapaKTEPUCTUK, MPOU3BOAUTCS aHAIN3
OCHOBHBIX CTPYKTYp KOMITJIEKCA W B3aWMOCBSI3H MEXAY Pa3IMUYHBIMHU
JJIEMEHTaMM, a 3aTeM BBIOOD BApPHAHTOB C YY€TOM OTpaHUYEHHHA W
YaCTHBIX  KpuTepueB  a¢ddextuBHOCTH. Jlajgee  ompenensroTcs
0000IIeHHBIE ~ TapaMeTpbl  KOMIUIEKCAa  TEXHUYECKUX  CPEACTB,
OCYHIECTBIISIETCSl  TIOCTPOGHME C  Y4YEeTOM  OOINEero  KPUTEPHS
sppextuBHocTH TUC.

PaccMoTpeHHbie  3Tambl  BBIOOpA  TEXHWYECKMX  CPENICTB
npucyumt g Beex [MC. Ormpenenenne cpeactB Uisl  KaxIoHn
konkpeTHoi ['MIC Ga3upyeTcsi Ha HCIIOIB30BAHUN KOJIIMUECTBEHHBIX U
00BEMHO-BPEMEHHBIX XaPAKTEPUCTUK T€OMH(POPMALIMOHHONW CUCTEMBI.

ITpu BEIOOpE KOMILIIEKCA TEXHMYECKUX CPE/ICTB IIeTIECO00pa3HO
MPEIyCMOTPETH CIEAYIOLINe CPEICTBA!

rmosrydeHust (cOopa M perucTpanuu) M Iepenadd HHGopMammm
Ha PacCTOSHMUS;

MEpeHOca TaHHBIX C AHAJIOTOBBIX NMEPBUYHBIX JOKYMEHTOB Ha
MAaIIMHHBIE HOCUTENH, a TaKkKe I MepeJadyu ¢ OQHOTO BUAA HOCUTENs
Ha IpyToi, obecrieunBaronuii Hanodoee 3¢ GheKTUBHBIN BBOA B DBM;

MPEeABAPUTENBHOTO  (OPMUPOBAHUS JAHHBIX OO BBOIA B
KOMIIBIOTEPHI;

BBOJIa U 00pabOTKU MH(POPMAIIUH IO 3aJJAHHBIM AJITOPUTMaM,
a TakXe ee XpaHeHHe U HAKOIIICHHE;

oToOpakeHUsT U BBIBOJA Pe3yJIbTaTOB 00paboOTKM, Mepemayu
WHPOPMAIINHN TOTPEONTEITSIM;

KOTIMPOBAJIbHO-MHOXUTEIPHOM ~ TEXHUKM U  IOJTOTOBKH
BBIXOJTHBIX JIOKYMEHTOB;

JTUCTIETUYEPHU3ALUN W PETYJIMPOBAHUS IIpoIlecca YIPaBICHUS
I'mc.

HNuadopmanimonHas MoneNlnb KOMIUIEKCA TEXHUYECKUX CPEACTB
CTPOUTCS B BHUZIE 0000IIEHHOTO Tpada TEXHHUECKUX CPEACTB, KOTOPHIH
OTPakaeT CIOCOOBI BBIIOTHEHUS TEXHOJOTMUYEeCKHX orepauuil. [Tpu
BBIOOpE KOHKPETHBIX TEXHWYECKMX CPEICTB Kakaas BepiinmHa rpada
MOJXET OBITh 3aMEHEHa HECKOJIbKMMH BEPIIMHAMHU, COOTBETCTBYIOIIUMHU
KOHKPETHBIM yCTpOWCTBaM, a JIiobass mayra rpada yKa3bIBaeT
HaIlpaBJIeHHe Nepeaayr HHPOPMAIMU MKy BEPIIMHAMHU.

B cooTBeTcTBMM € Yy4YeTOM KOHKPETHBIX KOIIMYECTBEHHBIX
xapaktepuctuk ['MC u opraHu3alimOHHO-TEXHUYECKUX BapHUaHTOB
TEXHOJIOTMYECKUX  TIPOIIECCOB, CTPOUTCS KOHKPETHBIH BapHaHT
koMIUIekca Texuuueckux cpeacts NC.



§ 2.TexHo/1oru4eckue nNpoueccyl Co3JaHUs
uHdopmanonHoro odecneyenns I'NC

Ilpu cosmanuu wuHpopMmanmoHHoro obecreueHuss [HMC
npobieMa MPOEKTUPOBAHUS TEXHOJOTMUYECKHX IPOILIECCOB 00paboTKU
1 Kaprorpaduyeckoil wHbOpMALMM TPHOOPETAET IEPBOCTEIIEHHOE
3HAYEHHE.

TenpgeHUNM TOJNBKO OJHOW 3aMEHBl MEHEE COBEPIICHHBIX
BBIYHCIIUTENBHBIX CPEJICTB OOJieeé COBEPIIEHHBIMU CYLIECTBEHHO He
COKpAIIlAaeT CPOKH DEIIeHHS 3a/ad, MOYTH HE BIUSET Ha IMOBBIIICHNE
JOCTOBEPHOCTH MHGOPMAIMM, TIYOMHY ¢  KOMIUIEKCHOCTH  €e
pa3pabotku. CoxpaHeHHE OONBINON M30BITOYHOCTH M TyOIMpOBaHMS,
MapaJuleNIbHBIX MOTOKOB [aHHBIX, HEyJOOHBIX (hOPM MNpencTaBICHUS
nH(opManmy, TPYJOEMKHX MPOIECCOB M Ap. HE MO3BOJIUT AaXKe CaMOi
coBepiieHHOW OBM  CyIIeCTBEHHO  MOBBICUTH  3(PPEKTUBHOCTH
¢yakunonnpoBanuss [MIC. Tlostomy HeoOxoamma  KOpEHHas
MepecTpoiika He TOJBKO TMpollecca BBIUMCICHHWA, HO U BCeX
TEXHOJIOTMYECKUX TIPOIIECCOB, HAYMHASI OT cOOpa M pErucTpanuu
MEPBUYHBIX (MCXOAHBIX) MAaHHBIX, HMX IepeJayd U MOocIeayIouen
00paboTKM W, KOHYAs BBIJAueH pe3yNbTaTHON KapTorpaduyeckoit
nH(OpMAIIMK, UCIOJIb3yeMOW B paboTe MOJIb30BATENIbCKUX 33/1a4, B
BBIPAOOTKE YIIPABJISIOMMX perieHuit u apyrux npmioxennit I IC. ITpu
9TOM BaXXHO O0ECHEeUUTh HEMPEPBIBHOE IPOXOXKICHUE HHPOPMALIUU 110
BCEM OJTaraM IIPOIECCOB, a TaKXe KOMIUIEKCHOE WCIIOJIb30BaHNE
uHbopmanmu, oqHax bl BBeaeHHo! B I IC, 11 MHOTHX 3a1a4.

B Hacrosmee BpeMsi B KadecTBe TEXHMUYECKHUX CPE/ICTB
MalIMHHOW 00paboTku JaHHBIX W uHpopmammun B [MC mmpoxo
TIPUMEHSTIOTCS 3JIEKTPOHHBIE BBIYUCITUTEIHHBIC MAaIIHbI
(KOMITBIOTEPHI), BEIUUCITUTENBHBIE CHCTEMBI, pA0OUNe BIYUCIUTEIbHBIE
CTaHIIMM C pa3BUTOH BHEmIHeW mnepudepueit. B kauecTse
neprUQEepUNHBIX YCTPOMCTB UCIOJB3YIOTCS JTUTUTAN3EPhl, CKAaHEPHbBIE
YCTPOWCTBA BBOJA, JJIEKTPOHHBIE TPUEMHHKH, TPAdUIECKIE TIOTTEPHI,
YCTPOICTBa BBIBO/IA Ha TBEPHbIE OCHOBBI M MHOTOe Jpyroe. Bce atu
YCTPOWCTBA COBMECTHO C KOMITBIOTEPAMH COCTABISIIOT — €IMHYIO
TEXHOJIOTMYECKYI0  IeToYKy. Ilo3ToMy TIpH  NPOEKTUPOBAHHUH
TEXHOJIOTMYECKONW CXeMbl 00paboTku nmaHHbix B ycrmoBusx [HC
HEOOXOANMO ONPEAEINTh, B IMEPBYIO OUYEpedb, C IMOMOUIBIO KaKUX
CPE/ICTB BBIUYMCIIUTEIPHON TEXHWKH BO3MOXHO ¥ IIeIecoo0pa3Ho
BBITIOJTHEHHE OT/AEIBHBIX TEXHOJIOTHYECKUX MPOIIECCOB U TEXHOJIOTHH B
TIEJIOM.

ANTOPUTMBI MpeoOpa3oBaHUs nHbOPMAITIH
pa3pabaTpIBalOTCS  TakKUM  oOpa3oM, 4YTOOBI  0OECIIEUYNBAJIOCH



KOMIUJIEKCHOE MHOTOKPATHOE HCIIONIb30BaHME OIHMX M TeX Ke
BBIXOJIHBIX JAHHBIX JIJIS1 pa3nu4IHbIX pacueToB B [MC.

PazpabaTeiBasi ~ TexHOJOTMYECKUH  mpouecc  00paboTKu
nH(OpMaALMK, OTHOBPEMEHHO MPOEKTUPYIOT BCIO CHCTEMY ITOTyUYCHHUS,
cbopa, nepepabOTKK U Mepeaadn JaHHBIX, MOJEIUPYIOT U YBS3bIBAIOT
OTEIbHBIE 3BEHBS MEXTYy COOOM.

I[Ipu nOpoeKTUpPOBAHMM TEXHOJOTUH IMONydYeHHs U cOopa
KapTorpaduyecknx [aHHBIX JOIDKHBI OBITh YYTEHBI HWCTOUYHUKH
nHbOpPMAIIMK O MECTHOCTU. B HacTosIee BpeMs B KauecTBe HCTOYHHUKA
MOTYT OBITh UCIONB30BAHBI HEMOCPEACTBCHHBIE HW3MEpPEHUsI Ha
MECTHOCTH, MAaTEPHAIIbl AUCTAHIIMOHHBIX U3MEPEHUH M 30HAUPOBAHUS
3eMIT WM aHAJIOTOBBIE KapTorpaduuecKue JOKYMEHTHI.

Bce MHOXECTBO TeXHOJIOTHH KapTorpadpuieckoil oopaboTku
MOXHO Pa3feluTh Ha TEXHOJIOTHH TOJyUYEHUS] JAHHBIX O MECTHOCTH M
reonHpopMalMoHHble TexHoloruu. [lepBasi Tpymma, MO CyLIECTBY,
BKJTIOYAET TEXHOJIOTUN KOJMPOBAHUS KapTOTrpaduIecKiuX JOKYMEHTOB
MO0 TMEPBUYHBIM HCTOYHUKAM. MHpOpMalMOHHBIE TEXHOIOTUH HMEIOT
JIeNo, TIpeXJe BCero, ¢ KapTrorpaduueckod wuHpopMmarmumeid, KoTopas
MOXET COIEPKATHCA B KAPTOrpaPHUECKIX TOKYMEHTAX, a MOXET U HeT.

I'MC npeanonmaraer He TOJNBKO IMUPOKOE HCIOIH30BAHME
CPEACTB TONy4YyeHUs HWHPOpMALMM, HO M CPEACTB AMCTAHLIMOHHOU
repeauynd MaHHbIX. [Ipy TPOEKTUPOBAHMH TPOIECCOB 00pabOTKU
JAHHBIX Ha pa3HbIX YPOBHAX pelIeHHs 3adad  IOJIb30BATENs
BBIOMPAIOTCS CIOCOOBI Tepemaun KapTorpaduieckolt HH(pOpPMAIHH,
KOTOpble  JOJDKHBI ~ COOTBETCTBOBATh YPOBHIO  aBTOMAaTU3allUU
MIPOIIECCOB TOJIYUCHMS, a Takxke oO0paboTtku mHpopMaru. CrrocoOb!
obmena Mmexay noncucremamu ['MMC BpIOMparoTcsi ¢ yueToM oObeMa
MepelaBaeMbIX JaHHBIX, JOCTOBEPHOCTH, CPOYHOCTH, Clocoba WX
MOATOTOBKU 171  OOpabOTKH, TEPPUTOPHAIBHOTO  pa3MeLIeHUs
noacucteM [ IC n ACY B 11e710M U Ipyrux (akTopoB.

I[Ipu NpoeKTUPOBAHMU MPOIECCOB Iepedaud HHGOPMAINH
JIOJDKHBI  OBITh yUTEHBI HE TOIIBKO CIOCOOBI €€ TIONyYeHUs OT
MEPBUYHBIX MCTOYHUKOB - TeOJE3MUECKHX H3MEpEeHHH, (POoTOoCheMKH,
Tornorpauueckux KapT W T.JO., HO H CIOCOOBI (POpMHPOBAHUS
pe3yibTaTHON  WHGOpPMALUU, OTOOpaXeHUsT ¢ KCIOIb30BAHUS
nHopMaMK MOTPeOUTENIMHA. PanioHambHOE TTOCTPOEHUE TTPOIIECCOB
MOJIyUeHHsT M Tepenayd WHPOpMAlMd BO MHOTOM  OIpeaesieT
MIPOU3BOJICTBEHHYIO 3PPEKTUBHOCTh aBTOMATH3UPOBAHHONW 00pabOTKHI
JAHHBIX.

IIpy  TPOEKTUPOBAHMM  TEXHOJOTHYECKUX  IIPOIIECCOB
00pabOTKM JAHHBIX YYUTHIBAIOTCA CIIEYIOINE OCHOBHBIE TPeOOBAHUS:

TEXHOJIOTHUECKUN TIpoliecc oOpaboTKu MHGOPMALIUU JOIDKEH
obecrieunBaTh  pEIIEHWE 3aJady M BblAauy  pe3ylbTaTOB B



yCTaHOBJIEHHbIe Ccpoku. Ilpu 3TOM  ompenensitorcss  0O0OBEMBI
nepepabateiBacMoli  MHGopManmu B [MC, BHUABI MAaIIMHHBIX
HOcUTeNleH, crocoObl OOMeHa WHGOPMAIMM MEXAY IOACUCTEMAMHU
I'MC, cnocoOwr mepenaun BbIXOmHOW wuHpopMmarmuu B ACY wmm
MOTPEOUTENSAM U AIP.;

npoiiecc 06paboTKu HHGOPMAIIMK JTOJDKEH OBITh HaJIeXKHBIM,
T.e. o0ecrieunBaTh OecrepeOOiiHOe BBIMOJIHEHUE 3a7a4 MO rpaduKy Ux
pelIeHus;

B mpouecc 00paboTku 0O0S3aTENTbHO BXOJSAT KOHTPOJIBHBIE
ornepanuy, UCKITI0UaroIINe BO3MOXKHOCTD TIOSIBJICHHS «cO0eB» B pabote
KOMITBIOTEpA 1 OIIepaTOpa;

TEXHOJIOTMUECKUN Tpoliecc 00paboTKM KapTorpaduyeckoit
uHboOpMalMU  JOJDKEH  OoOecreyuBaTh  IMOJNyYeHHe  3aJaHHOU
JIOCTOBEPHOCTH TIOJIy4aeMbIX MaHHBIX. Jlommyckaemass BepOSTHOCTH
MOSIBJIEHUSI OIIMOOK B BBIXOJHBIX MOKA3aTENSIX ISl PA3JIMYHBIX 3a7a4
0OBIYHO HaxoguTcs B mpememax 10- - 107 A HIDKe, IS
kaprorpaduyeckux 3amad - 108  (t.e. omHa ommbOka Ha 10 000 000
3HAKOB);

JUTSl TIOJTy4eHUs] HEOOXOIUMOM JOCTOBEPHOCTH PE3yJIbTATHBIX
ToKazaTellel MpeAyCcMaTpUBAIOTCS KOHTPOJIBHBIE OMEpaluy Ha 3Tanax
MOATOTOBKU, Iepegayn u  obOpaboTku  uHpopmammu. Ilpu
MMpoeKTHpoBaHUM HH(popMarmoHHoTO obectieucHuss ['VIC Oombmioe
BHMMAaHUE YIEISETCS OPraHU3aI[Mi KOHTPOJISI IEPBUYHOM MHpOopMaIum
0 MECTHOCTH, a TaKe pa3paboTKe MPOTPaMMHBIX METOJIOB KOHTPOJIS
HernocpeacTBeHHO Ha DBM;

TEXHOJIOTHMUECKUN Tpoliecc 00paboTku MHGOPMALIUU JOIDKEH
OBITh MPOCTBIM M COACPNKATh MHUHMMYM TEXHOJIOTUYECKUX OTepaIlUil.
Kpome Toro, ciemyer cTpeMHThCS K pa3pabOTKe OTHOTHITHBIX
TEXHOJIOTMUECKMX MPOLECCOB A PEUIeHUsT KOMIUIEKCOB 3a7ad, a
TaKKe K CO3aHHIO KOMIUIEKCHBIX IpOrpaMM [UIsi KOMIIbIOTEpa,
MO3BOJISIIOIIMX TPU  OJHOKPATHOM BBOJIe WMH(OpMAIMM TOJIYYUTh
HECKOJIBKO DPa3lIMYHBIX PEHICHWH W JOKYMEHTOB. TeXHOIOTWYEeCKHit
npoiecc 00paboTku MH(OpPMAIMK HOJDKEH OBITh CIHPOCKTUPOBAH C
YYETOM HCIOIB30BAHHUS YCIOBHO-ITOCTOSTHHON HHPOPMAIINH;

MPOEKTHUPOBAHUE TEXHOJIOTMYECKUX  IPOLECCOB  TOJDKHO
06a3upoBaThCS HA WCIOJIH30BAHUH COBPEMEHHBIX TEXHHMYECKUX CPE/ICTB
MOJIYYCHUs]  JaHHBIX, JUCTAHIMOHHOW Tmepenaud  HMHPpOpMAIIUH,
coBepiieHHEIX OBM wm ee mnepudepuiHBIX YCTPONUCTB W 1p.
Texuuueckue cpeacrBa mnporpecca B [MIC  moimkHBI  00ecrieuunTh
peanmm3anuio (QYHKIMH CHCTEMBI C MWHUMAIBHBIMH TPYIOBBIMH,
MaTepUaJIbHBIMU U JICHEXKHBIMU PECYypCaMHU.

OOmast cxema TEXHOJOTHUYECKHX IIPOIECCOB 0O0paboTKH
nnpopmanmu B 'MC npeacrasieHa Ha puc.2.
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I'eonnpopmainoHHbIE TEXHOJIOTUH paccMaTpuBaroT
TEXHOJIOTMYECKUI Ipoliecc B KaudecTBe INpolecca Ul IepepadoTKU
JIUCKpeTHOH nHpopmalu. B naeanbHOM ciiydae mpeanonaraercs, 4To
nHboOpMaLMs IIOCTYNAeT HAa BXOJA TEXHOJOTMYECKOro mnpouecca 0e3
NCKOXEHUH U ee IepepabOTKa  OCYIIECTBISETCS B TOYHOM
COOTBETCTBUM C Ha3HAYEHUEM U TEXHOJIOTHEHL.

OpHako B IpolLiecce XpaHEeHUs, MepeJayn M IepepaboTKu
nHGOPMALIMU MOTYT BO3HUKHYTh ownoOku. IToatomy ansg Toro, 4Toos!
YMEHBIIUTh WIM UCKIIOUUTH UX BIUSHHUE, HY)KHO YMETh MPEACTABIAThH
nHbOpMalMIO B TaKOM BHAE, YTOOBI OHa Obula YyCTOHUMBOH K
ONpEeNeNIeHHbIM HUCKaXXeHUsIM. OcoOeHHO 3TO BaXXHO B CIyyasx
IIpEJHAMEPEHHOTO  BHECEHUS  OIIMOOK B KapTOrpaguuecKylo
UHPOPMALIHIO.

B o6mem Buzme HHYOPMALMOHHYIO TEXHOJIOTMIO MOXHO
TPaKTOBaTh «KaHAJIOM» TMepenayn HUHGOPMAIMM OT HCTOYHHMKA K
ajpecary.

Ilon «xaHamomM» MOXHO IIOHHMAaThb M JIIOOOM MCTOYHUK
norpemHocreii. OH MoOXeT OBITh CBSI3aH CO Cpefoi, B KOTOpOH
OCYILECTBIISIETCS Tepenaya WHpopMauuu, OO cO CpenoH, rae oHa
xpaHutcs. IlonyueHHble pe3ysabTaThl JOIYCKAIOT PACIpPOCTPAaHEHUE U
Ha «BBIYHCIIUTEIIbHBIE» KaHAIBI, T.€. Ha NiepepaboTKy HHpOpMaLuu.

Ecnmu  ucnosnp3oBaTh MPOCTEHIIYIO CXEMy IepeJadd  oOT
WCTOYHMKA MHPOPMALIUU K aApecaTy, TO K agapecaTy OyaeT MocTynaTh
UCKaXKeHHas HHpopMaLys.

[TosToMy mpu NpoOeKTHUPOBAaHUU OOBIYHO MPHUMEHSIOT OoJiee
CIIOXKHYIO CX€My: Ilepel] BXOIOM B KaHajJ CTaBUTCS KOAMPYIOLIEe
YCTPOHCTBO - KOAEp, KOTOpOE IIyTeM BBEIEHUSI B COOOIIEHUE
HEKOTOPON H30BITOYHOCTH (YIJIMHEHMSI KOAAa) [aeT BO3MOXHOCThb
BIIOCIIEICTBUU OOHAPYKUBATh M UCIPABIATh OLUIMOKH OMPEAETIEHHOTO
BUJA, NMpoucxojsdue B KaHaje. CaMo HCHPABIIEHUE OCYILLECTBIISETCA
JIEKOJIEpOM, TIOMEIlaeéMbIM Ha BbIXone KaHama. W3  ngexonepa
COOOIIIeHUE MTOCTYIAET K agpecary.

I[lpu mpoekTHpoBaHUM  WHGPOPMALMOHHBIX  TEXHOJIOTHHA
HEOOXOAMMO YYMTBHIBATH OJHO BakKHeHIlee CBOHCTBO HMHGpOpMaLUU.
OHO COCTOUT B TOM, 4TO B pe3ylIbTaTe IIpeodpa3oBaHus HHPOpMaLUs
He yBenuuuBaeTcd. HecMoTps Ha 310, 00paboTKka KapTorpaduueckoi
MHGOPMAIIMM MMEET CMBICT, TaK KaK CyTh 00pabOTKH 3aKIII0OUaeTcsl B
TaKoOM Ipeo0pa30BaHUU, KOTOPOE MO3BOIMIIO ObI nosib3oBaTento I'MC
HCIIOJIB30BATh €€ JIJISl PELLIEHUs] CBOUX 3a7ad.



§ 3. Opranmzanusi npoekTupoBanus I'MC

Co3manne  reoMH()OPMAIIMOHHOH  CUCTEMBI  OTJIMYAETCS
CIIOXKHOCTBIO ~ TIpoekTupoBaHus. [loaToMy K  IIpOEKTHPOBAHUIO
MPUBJIEKAIOTCS ~ MHOTOYHCJIEHHBIE  KOJUIGKTUBBI  HCIOJIHUTETCH,
BKJIA[BIBACTCS] 3HAUMTEIIHHOE KOJIMYECTBO MAaTEPHATHHBIX U JCHEKHBIX
CPEICTB.

HecmoTps Ha paznmumsi B HA3HAYCHUSIX M B BBITTOIHIEMBIX
¢yuxkusix, TUC paszmuunbix ACY UMEIOT psaa OOIIMX CBOMCTB U
MIPUHIIMIIOB TIOCTPOEHMSI, KOTOPBIE SIBISIOTCS OCHOBOIIOIATAIONIMMU B
OpPraHU3alMK MTPOEKTUPOBOYHBIX PabOT.

Bo Bcex coszmaBaempix I'MC wumeloT MecTo MpOIECCHI
nonydenust (cOop, perucrpanus U npueM) UHOOPMALIMH O COCTOSTHUM
OOBEKTOB MECTHOCTH, Iepenadn HHPOpPMAlUU, NpeodOpa3oBaHUsS M
3allOMUHAHUs (XpaHeHHWs) HHpopMauuu, mnpuemMa U 0OpabOTKU
3aIIpOCOB Ha BhIAAYy WH(OpMAINH Ha CPEICTBAX MAIIMHHOHN TpaduKi,
opraHuzallii 0a3 JaHHBIX, UX BeJeHHWE U OOHOBIeHHE. B OCHOBY
MIPOEKTUPOBAHUS CHCTEMBI 00paboTkn KapTorpaduIecKon
uHbOpMAllMK  KJIAAyTCd  MPUHIUIBI  CUCTEMHOTO  IOAXOJa,
KOMIUIEKCHOTO OXBaTa BCEX BBIMIOJNHIEMBIX B CHCTEME paboT,
WHTErpalii UCTOYHUKOB JAHHBIX, UX XpaHEHHUS U IMOUCKA, OIepalui
00paboTKM 1 PYHKIINN yIIpaBIICHUS.

CymectBeHHbIM 17151 TpoekTupoBanust ' UC sBinsiercs To, 4TO B
HEH MOXET OBITh BBIIEICHA COOCTBEHHO CHCTEMa KapTOTpadUIecKux
naHHbix. C y4yeToM 3THUX OCOOEHHOCTEH BeJeTCS aHajdu3 U CHUHTE3
CHUCTEMBl B TIIpOIlecCe TIPOEKTHPOBAHUS, pa3padaThiBaeTcs ee
TEXHUYECKOe, MAaTeMATHUECKOe I MHPOPMAIIMOHHOE 0OeCTIeYeHHe.

Kpowme Toro, cobcTBEeHHO cucTeMa KapTorpa(uuecKux TaHHBIX
nmojapasnensercss Ha (PYHKIMOHAIIBHBIE IOJCUCTEMBI, BBIIOIHSIOLINE
omnpeneneHHble (PYHKIMH IO TOJIYYeHHI0, 0OpaboTKe, XpaHEHHWIO H
nepegaue  kaprorpaduueckoi  umHpopManmu.  ITO  CBOHCTBO
(byHKIIMOHANTBHBIX ~TMOJICHCTEM JIGKUT B OCHOBE CO3HaHUS JUIS
pasmuunbix  ACY  crnemmammsupoBanHbix  [TUC,  oTpaxaromux
(byHKIIMOHATbHBIE OCOOCHHOCTH PEIeHMS 3a]]a4 TOJTb30BATEICH.

Takoe pacuneHeHHe TMO3BOJsET AU(QPepeHInpOBaTh BeCh
KOMIUIEKC paboT TpH NPOEKTUPOBAHWM, IPOBOIUTH JIOCTATOYHO
rIyOOKMIA aHANIM3 3a7a4 10 KaXIOH MOJCHCTEME, BBISICHUTH COCTAB U
00BeM ITAaHHBIX, aJITOPUTMBI M TPOIEAYPHl 00PaOOTKN HH(pOPMAIHH,
MEPUOAMYHOCTD M COCTaB PE3YJIbTATHBIX KapTOTpapUUecKux AaHHBIX,
VICIIOJTB3YEMBIX JIUTS PEIIEHUS TI0JIh30BaTEeNbCKUX 3a1au. OHO MO3BOISET
TaKXke Jydllle OPraHW30BATh BEACHUE IIPOEKTUPOBOYHBIX paboT,
3aKperuIsii  3a  OTACTBHBIMU  IOJICUCTEMaMH  ITPOEKTUPOBIIUKOB,



MaTeMaTUKOB, KapTorpadoB, CIHEIUATU3UPYIOINIMXCS HA PEIIeHUN
OTHENbHBIX (DYHKIIMOHAIIBHBIX 33/1a4.

Hapsiny ¢ mpoekTaMu KOMIBIOTEPHOU OOpabOTKH JTaHHBIX IO
OTACTBbHBIM (PYHKIIMOHABHBIM TTOJICHCTEMAM, CO3[IAI0TCSl MPOEKTHI

UHPOPMAYUOHHO20, — MAMEMAMUYECKO20,  TUHCBUCIIUYECKO20 u
mexnuyecxo2o obecneuenus I'HC.
ITpoexkTupoBanue UHGOPMAYUOHHO20 obecrieueHus

MpeaycMaTpuBaeT  co3MaHue W (YHKIUOHUPOBAHHWE  CIUHOU
WHGOPMAIIMOHHOM  0a3pl  JaHHBIX. basa  JaHHBIX  BKJIIOYAET
BCEBO3MOXXHYI0O ~ HOPMAaTHUBHO-TIPABOBYIO U TEXHUYECKYIO
JOKYMEHTAlUIO, 3a(UKCUPOBAHHYIO Ha MAIIMHHBIX HOCUTENAX H
MIPEICTABIEHHYI0O B BHJE MAacCUBOB JaHHBIX, a TaKXe MAaCCHUBBI
MEpeMEeHHON WH(pOpPMAIUHU, COAepXkalliue CBeleHUusT 00 O00BEeKTax
MectHocTU. [lo3aToMmy paspaboTka WH(OPMAIIMOHHOTO OOECIeUeHHS
HETOCPEACTBEHHO CBSi3aHa C IPOEKTUPOBAHUEM JIOKYMEHTAIIMH,
TEXHOJIOTMHM €€ TIONlyuYeHWs] W 3arojHeHHs, Kiaccupukanuen u
KOOUpOBaHHEM HHGOPMAIMM, TOATOTOBKOH U  (QOpMUpOBAHHEM
MH(OPMAIIMOHHBIX MAaCCHBOB, MX OOHOBJIEHWEM W TIOMNJEPKAHHEM B
pabodyeM COCTOSHMM, KOMIUIEKTallueli MAaCCHBOB JJISi PEIICHHS
KOHKPETHBIX KapTorpadWyeckKux W IPYrux 3a1ad Ui KaxkIoW u3
(hYyHKIIOHATIbHBIX MTOACUCTEM.

ITpoexTnpoBaHue U CO3IAHUE MAMEMAMULECK020 OOECTIeICHUS
I'MC BxmoyaeT co3gaHWe M IKCIUTyaTalMi0 BCEX AITOPUTMOB H
mporpaMM, HCIOJNB3YeMbIX IS  00pabOTKM  HMH(POPMALMOHHBIX
MAaCCHBOB TIPH PEIICHUH MOJIB30BATEIHCKUX 33a/1a4.

IMpoekTupoBanue jaunegucmuueckoeo obecrneyenuss [HC
3aKJIIOUAeTCs B BIOOPE WK pa3padboTke (opMaTN30BaAHHBIX SI3BIKOBBIX
cpenctB  u  cpeactB  ympasiennss [MC,  oOecrneumBarommx
B3aUMO/IEIICTBHE €€ MTOJACUCTEM H OTlepaTopa.

OcHameHie TeonH(POPMAIIMOHHOW CHCTEMBl TEXHUYECKUMH
CpeICTBAMM TOJYUYeHUs, mepeaadnd, oOpabOTKU U XpaHEHUS JaHHBIX,
pa3paboTka YCIOBHI HOPMaIbHOM MX pabOThl TIpH pEIICHUH
¢dyukuuoHanbubix  3amau [UC  saBisieTcs  UENbIO  CO3aHUS
mexnuyeckoeo oOecrieueHus, CTPYKTypa KOTOPOrO B 3HAYUTEIbHOU
CTETIEHW 3aBHCUT OT WH(GOPMALMOHHOTO COJEpKaHMS 3aaad |
ONEPATUBHOCTH UX PELICHUS.

Takum o00Opa3zoM, pa3paboTka TPOEKTOB KOMITBIOTEPHOTO
peleHust (bYyHKIIOHATIBHBIX 3amad B COOTBETCTBUH c
MMPOEKTUPOBAHMEM W  CO3JAHHEM CHCTeM HWH(OPMAIMOHHOTO,
MaTeMaTUYECKOTO, JIMHIBUCTHUYECKOTO M TEXHUYECKOTO OOecredyeHus
MO3BOJISIIOT ~ PEIINTh  MPOOJeMy HWHTETPUpPOBAHHOW  00OpaboTKu
KapTorpapuieckoit HHGOpPMAaIIHU.



Co3naHue reouH(popMaIMoHHOM cucteMbl B coctaBe ACY
MMEET IMIUPOKYI0 MPOrpaMMy pabOT M BKIIOYAET UYETHIPE OCHOBHBIE
CTaAMU: TPEAMPOSKTHYI0O WIM CHCTEMHBIH MPOEKT, pa3paboTKy
TEXHHUECKOTO U pabodyero  mpoekTa, BHenpeHue. s
skcriepuMeHTanbHpix  [MIC, koTopele co3paloTcd € LENbI0
anpoOWpOBaHMSl U BHIPAOOTKM THUIIOBBIX DEUICHUH, JOTOIHUTEIHHO
BbIEIIIeTCS cTaaus aHanu3a ¢pyukiuuonuposanus [ UC.

CHuCTeMHBIH TPOEKT BKIIOYAET PaOOTHI MO TINATEILHOMY H
BcecTOpoHHeMy obOcnenoBanuio u ananusy ACY, B koTopoil Oyaer
¢yuakmmmonuporate I'MIC, i HaxOXICHHS pEIICHWA 10  e¢
paspabotke. Ha »3To#t cramum ompenenstoTcs OCHOBHBIE JaHHBIE,
HeoOxomumelie s paspadbotku ['MC, dopmupyrorcs TpebOoBaHHS K
peanu3yeMbIM B Hell 3aayaM, HHPOPMALIMOHHOMY, MATEMAaTHYECKOMY,
JUHTBUCTUYECKOMY M TEXHHYECKOMY  OOECHEeUeHHIO  CHUCTEMBI.
3aBepiieHreM paboT SBIAETCS COCTABIIEHHE TEXHUYECKOTO 3aJaHus
(T3) na cozmanue 'IC.

TexHnueckoe 3aJaHUE YCTAHABIIMBAET IOCIEHOBATENBHOCTD
npoextupoBanuss u BHeapenus [MC. Kak mpaBmiio, TeXHUYECKUM
3a/IlaHieM MPedyCMATPUBAETCS TPOSKTUPOBAHNUE U BHEIPEHHUE CHCTEMbI
MTO3TAITHO, TTO3TOMY B 3aJJaHUM HA MPOEKTHPOBAHNE OOOCHOBBIBAETCS
OUYEPEIHOCTh CO3[AHUS CHCTEMBI B LIETIOM, OMNpEAeTseTcs IepeueHb
MMOACUCTEM W 3a1ady, IpeaycMoTpeHHbIX B coctaBe [MIC kaxmoir mu3
HaMeueHHbIX ouepeaei. T3 comepkUT MNpeAsIokKEHMs] 3aKa3uhka Hu
OpraHu3aIui-pa3pabOTYMKOB TI0 OpraHU3aIMi paloThl, TEepeYeHb
MPEBAPUTEIIPHO BBIOPAHHBIX TEXHHUECKUX CPEJICTB, HaMeuyaeMbIil
pasmep 3aTpaT Ha CO3JaHWE CHCTEMBbl W YKPYIHEHHBIH pacueT
sKoHoMHueckol addexkTuBHOCTH. K TexHHMYeckoMy 3aJaHHI0 Ha
MMPOEKTUPOBAHNE MPUIIATAETCS TAKXKE OTUET O BBIMOJIHEHHH PAOOT IO
00CIIeIOBAHUIO, CMETHO-(DMHAHCOBBI pacueT U chopaBka 00
obecnieueHnn (prHAHCHPOBAHUS PaOOT.

Cramusa pazpadbotku Texumueckoro mpoekta (TITI) mactynaer
rrocie yreepxxaenns T3. Ha 3Toli, OCHOBHOW CTaaud MPOCKTHPOBAHUS,
pa3pabarsiBaetcs o61mas crpykrypa [MC ¢ BbIelieHueM IMOICHCTEM,
YCTAaHABIIMBAIOTCS  OOIIMEe MPUHIMIBI  (QYHKIMOHUPOBAHMS, €e
B3aumojeiicreue ¢ ACY u npyrumu ['MIC.

TexHU4YecKUI MPOEKT, TOKYMEHTAIINS, COCTaBIIsIeMasl Ha 3TOU
CTa/INU, COAEPKUT BCE HEOOXOAMMBIE MaTEpHANIbI, 0OOCHOBBIBAIOLINE
BBIOOD MPOEKTHBIX PEIIeHUH, YTOUHSIOMINX CMETY 3aTpaT Ha CO3JaHUe
T'C v BBISBIISAIONMINE OXUIAEMYIO0 SKOHOMUUECKYIO 3((HEKTUBHOCTH OT
ee BHemapeHus. TIl comepXUT TOIHYIO XapaKTEPUCTHUKY KaXKIoi
(DyHKIIMOHAJIBHOW TOJACUCTEMBI C YKa3aHUEM cocTaBa 0a3 JaHHBIX,
YKPYITHEHHBIM OITMCAHUEM pas3felieHus] (PYHKIMA YIIpaBIEHUS MEXIY
HAMU B CBSI3M C T[PUMEHEHMEM aBTOMATH3allMHM, CXeMaMH



MHPOPMALIMOHHBIX CBs3ed M yBSI3KOW 3amay. [IpuMeHUTEeNnbHO K
MMPOEKTUPOBAHUIO TEXHWYECKHI MPOEKT BKIIIOYAET OIMUCAHUE COCTaBa
(DYHKIIMOHAJIBHBIX TMOACUCTEM, YKPYIHEHHBIE CXEMbl MX BHEIIHHUX
CBSI3€H, ONMCAHME COCTaBa JOKYMEHTOB W WCXOJIHBIX JIaHHBIX,
00pa3yIoUIUX 3T CBSI3U U T.II.

ITo xaxxmoil MoJIB30BATENHCKOM 3a7aue MAETCSl M3IOKEHHUE ee
OpraHU3allMOHHO-KapTOTpauyeckoil  CymHOCTH  (HAHMEHOBAaHHE
3a1a4M, pacCKpBIBAETCS €€ Ha3HAYCHHE W WCIOJIb30BAHME, TOCTAHOBKA,
yKa3bIBaeTCsl MEPUOAMYHOCTD PELICHUs, HH()OPMAIMOHHBIE CBSI3U
3a7a4M U €€ MECTO B KOMIUIEKCE IOJIb30BATENbCKUX 3a/1ad, CPOKH
BbIaud WHGOpMAMU U T.I.), OMUCAHME BXOJHOW, HOPMATHUBHO-
CIIpaBOYHOM M pe3ynbraTHON mHpopMarmu. [Ipu aTom maercst momHas
XapaKTepUCTUKAa M  ONHCAHME HOCHUTENEH  pas3Iu4yHbIX  BUIOB
vHQOpMaMK TIO KaXJAOMY HOCHTENI0 €ro Kojaa, IepHOIUYHOCTh
OPUEHTUPOBOYHBIX CPOKOB IOCTYIUIEHHUS, KOJUYECTBA COAEPKALIUXCS
B HEM JAHHBIX, UX Pa3psAHOCTH, ClTOcO0a OOHAPYKEHUS OIMINOOK U T.II.
Ocoboe 3HaueHHe MPUAAETCS OMUCAHUIO WH(POPMAIMU, XPAaHUMOW B
0aHKax JAHHBIX JJIS CBS3M C APYTHMH 3aJaYaMM, HAKAITUBACMON TSI
MOCTEeAYIOMX pPEelIeHnd, a Takke UWHPOPMAIMU IO BHECEHUIO
M3MEHEHUM.

ITo xaxnoit 3a7aye B TEXHMUECKOM IPOEKTE JAETCSl IMOJHOE
OMHUCAaHWE alTOPUTMOB €€ PpEIICHMs, BKIIIOYAIOIee W3T0KEHNE
CYLIHOCTH JTallOB pPACYETHO-JIOTUYECKUX OIepaluif, yKa3aHue Ha
BBIITOJTHEHUE OTENBbHBIX YacTel anropuTMa B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBHH, pacueTHble (QOpMYJbl, a Takxe (QOpPMYJIbL,
WCIIONIb3yEeMbIE TIPH PEHICHHH TIOJb30BATENbCKUX 3a1au. boibiroe
3Ha4YEHWE MPUJAETCS KOHTPOJIO peajiu3allid  KOMIIbIOTEPHOIO
aNropuTMa, B YAaCTHOCTH, HAXOXACHUIO B KaXKIOM Cilydae
KOHTPOJIBHBIX COOTHOILIEHUI B BUJE PABEHCTB, KOTOPBIE MO3BOJISIOT B
XOJIe pelIeHns 3aJa4i KOHTPOJIMPOBATh BBIUMCIIEHUS U BO3OOHOBIISATH
BBIYMCIIUTENIBHBIN MTPOIECC MPU ETO HAPYIIEHUHU.

TexHnueckux  MPOEKT  BKJIIOYAET TakKke  MaTepualbl,
noarorasiuBawiue [ MIC k Bueapenuto B ACY. BaxkHbIMU BonipocamMu
pazpabotku TTI sBISIOTCS BHIOOp TEXHUYECKUX CPEICTB M COCTABIIEHNE
T3 Ha IPOEKT UX MOHTaXa.

Ocoboe MecTOo 3aHMMaeT CHCTeMa  MaTeMaTHYECKOTO
obecnieuenust ['MIC. Ee onucanne B IpoeKTe BKIIOYAET XapaKTEPUCTUKY
0O0IIIeTo ¥ CIEeNMaIbHOTO MaTEMATHIECKOTO 00eceueH s M MX COCTaBa.
Ecnu Bo3HHMKaeT HEOOXOTUMOCTh B JIOMOJHUTEIBHON pa3paboTke
MIpoTrpamM, TO YKa3bIBaeTCsl Ha3HAUeHNE U 00JIaCTh MPUMEHEHHSI HOBBIX
nmporpamMm, TpeOOBaHUSA IO YBSI3KE MX C CYIIECTBYIOIIEH CHUCTEeMOM
MaTeMaTH4IeCKOTo oOecrieueHnst Mo (YHKIUSIM, METOAaM peaTn3allii,



CTPYKTYpE MACCHUBOB M T.M., 4 TaKXe YKAa3bIBAIOTCS BO3MOYKHbBIE
BAapHAHTHI peanu3allii 3TUX TPOTPaMM.

ITo BceM meEpeYUCIIEHHBIM MEPONPHUSITUSIM B  TEXHUYECKOM
MIPOEKTE  YKAa3bIBAIOTCSI OPHUEHTHPOBOYHBIE CPOKH  BHEIPEHUS,
WCIIOJTHUTEIH U (OPMBI 3aBepLICHUs PadoT.

TTocne YTBEPKACHUS TIT HAYUHAETCS pabouee
npoektupoBanue. Ha craguu pabodero mNpPOEKTUPOBAHUS BEIETCS
MTOATOTOBUTENbHASl pabOTa K MPAKTUUYECKOW pean3allii OCHOBHBIX
MOJIOKEHUN TEXHUYECKOTO IMpoeKTa. Pe3ynbraThl ee ohopMistorcs B
Buzae pabouero mpoekra ['MC.

Pabounii TPOEKT COACPKUT, HAPSAY C KOIUSIMH aKTOB
YTBEPXKICHHUSI TEXHUYECKOTO MPOEKTA W BO3MOXKHBIM JOTIOTHEHHEM K
Hemy yrouHeHHOU 3¢ddexkTuBHOocTH ['MC, pa3paboTky TEXHOJIOTHUI
MTOJIy4YeHUs, OOpaOOTKHM, XpaHEHWS W Tepeaadyn KapTorpaduyeckoit
uHbopmarmu, GopmaTel 0OpaOOTKM M TepeJadydl AAHHBIX, OMUCAHHE
CXeM WX [BIDKEHUS, WHCTPYKIMHM IO YIpPaBIEHUIO 0a3aMH JTaHHBIX,
MPOrpaMMbl OPraHU3alMK U BEJICHUE MACCUBOB JAaHHBIX HA MAlTMHHBIX
HOCHTEIIAX, pabourie MporpaMMbl M MHCTPYKIIUH TTO KOMITBIOTEPHOMY
CUeTy U YINPABJICHUIO, OINMUCAHUE BXOAHBIX JAHHBIX U PE3YJIbTATOB
paboTel  mporpaMM,  paclpelnelieHne  HOCHUTEeNed  JaHHBIX U
nepuQepUifHbIX YCTPOUCTB, TMEpPEUYeHb HCIOJb3YEeMbIX CTaHAaPTHBIX
MIPOLENY P, MHCTPYKITMH BXOAHOTO M BBIXOJHOTO KOHTPOJIS U T.II.

ITo xommlekcy TEXHUYECKMX CpEICTB B paboyeM IIPOEKTe
npuBoguTcs cnemmdukanms  obopymoBanus [MC, maercs ero
XapaKTEepUCTUKA W  KpaTKOe  OIUCAaHUE  YCTPOWCTB,  cXema
(byHKIIMOHMPOBAHMS CBSI3eN U pa3MeIIeHns eprudepritHbIX yCTPOKCTB,
000py/OBaHUs, MEpeueHb CTAHJAPTHBIX MPOLEAYp IpU paboTe C
YCTPOWCTBAMH, TPHUBOAUTCA  JIKCIUTyaTalMOHHAs  JOKyMEHTAaIus,
YepTEeXKHU CTPOUTEIBLHONW 4YACTU TMPOEKTAa U MOHTa)Xa KOMIUIEKCa
TEXHHYECKUX CPEJICTB.

Cranus BHeapenus I'MC npesacraBisier mpoliecc nepexona u
amantaruu ACY u 'MMC. OcHOBHBIMH 3TallaMH BHEIPEHUS OTACITBHBIX
3aay, mojacucreM u Beeit T C B niestoM siBistiroTest: moaroroska ACY u
I'MC x BHeapeHWIO; OMBITHAS JKCIUTyaTalysl 3aJad M clada HUX B
skcrryaramumio;  cgada [MC  mpuemounoit  komwuccuu.  [lpm
HEOOXO/IMMOCTH MOJXET BBITIOJHSITHCS €€ COMPOBOXKIEHUE B IPOIIECCe
SKCIUTyaTalluH.

Cmaua 3aKOHUEHHBIX pabOT 3aKa3uMKy MPOU3BOAUTCS B
COOTBETCTBUM C IUIAHOM pPabOT U B o00beMe, MPeIyCMOTPEHHOM
JIOTOBOPHBIMH 00sI3aTeILCTBAMHM Ha pa3pabOTKy U BHEIpEeHHe, B
CTPOTOU YBSI3KE CO CPOKAMH  BBINIOJIHEHUSI MEPONPHUSITHI  TIO
noaroropke I'MIC m BHempenuto ACY. BHempeHHe OCYICCTBIISETCS
3aKa3YUKOM COBMECTHO C OpraHU3AIUSIMU-Pa3pa0OTUNKAMU YACTSIMHU,



C COBMEIIEHHWEM II0 BPEMEHU ITANlOB BHEIPEHUST U pabouero
npoekTupoBanus oTaenbHbIX yacTed I'MIC. Ilpuemka I'MIC B cocrase
ACY mpou3BOIUTCS KOMHUCCHEH ITOCIE CHaud B JKCIUIyaTalMIo BCeX
33724, TEXHUYECKHMX CPEACTB U TIOJCHUCTEM, NPEIyCMOTPEHHBIX B
TEXHUUYECKOM 3aJaHUU.

Brigenenre 1OTONHUTEIBHON cTamguu - conpoBoxacHus ['MC,
Ha KOTOPOW MPOBOJUTCS aHAIU3 €€ (PYHKIIMOHUPOBAHUS, ITUKTYETCS
HEOOXOIMMOCTHIO MIPOBEPKH B YCIIOBUSX IKCIUTyaTaIuN
sdpextuBHOcTH [MIC, BBIpaOOTKE pEKOMEHIAIMI MO MajibHEHIIeMy
pa3BUTUIO W (OPMHPOBAHUIO THUMOBBIX pemeHnit. [lpu sTOM
aHAJTU3UPYETCSA XOJ PEIIeHUs 3aaad, ASUCTBUS MEepCOHANIa B YCIOBHUAX
BHOBb co3ganHoii ITMC m ACY B mnemoMm. PesymsTaThl aHamnza
UCTOIb3yI0TC sl oueHku kadectBa [MC um ee addexTuBHOCTH,
COTIOCTaBJICHUS pe3yIbTaToOB HEOTHOKPATHOU peanu3anuu
OMHOTUIHBIX PEIICHUH U MPEICTABICHUS B TOJIOBHBIE IPOCKTHBIC
OpraHu3ali  TPENJIOKEHWH 1O  aBTOMATH3allMM  KOHKPETHBIX
GyHKIMIA, pa3pabOTKM pPEKOMEHJALMK IO JallbHEHIIeMYy pa3BUTHUIO
I'MC ¢ yderoM TIpenyioOXEHWH, CHENAHHBIX HA  OCHOBAaHHUH
IIPOBEICHHOI'O aHAIN3a.

Pa3paboTka THITOBBIX PEIICHH, a TAK)KE CO3aHUE METOIUKH
TUIIOBOTO  MPOEKTUPOBAHUSI TeOMH(DOPMAIIMOHHBIX CHUCTEM  Kak
aBTOMATHU3MPOBAHHBIX HHTETPUPOBAHHBIX CHUCTEM 00OpabOTKU TaHHBIX
Ha 06asze TumoBbeix mpoekToB I'MC sBuseTrcs B HacToslee Bpems
Ype3BBIYATHO BaXKHOH ITPOOIECMOTA.

Hns xoopaunanuu pabot no cozganuio ['MC B coctaBe ACY
Pa3IMYHBIX YPOBHEW B KaXKOOW OTPACIU 3a TOCIEIHHUE TOIbl CO3AaHbI
TOJIOBHBIE HWHCTUTYTBI IO CHUCTEMaM  YIPaBJIEHUS, KOTOpbIE
3aHUMAIOTCS opraHuzanueil paszpadotku u BHenpenus [MIC B TecHolt
KOOPJIMHAIIMH C TOTIOTPa(UUECKUMU OPraHU3aIUsIMH.

Bech 3TOT KOMITIIEKC MEp TMO3BOIISIET OCYIIECTBUTH TEPEXOA K
TUIIOBOMY MPOEKTUPOBAHUIO aBTOMATU3UPOBAHHBIX CHUCTEM
00paboTku KapToTrpaduuecKor HHPOPMAITHH.
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