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OTEUYECTBEHHBIX TEXHOJIOT'YMI B UHCTUTYTE

Paccmompenvl ucmopus u smanvl pazgumus Kapmocpaguyeckux uHQOPMayUOHHbIX mex-
nonoeutt 8 UTK AH BCCP (s nacmosawee epemss OUIIH HAH Benapycu) na npomsisicenuu 6oee
yem 25 nem. Ilpusedenvl smanvi cO30aHUs AGMOMAMUSUPOBAHHBIX KAPMOSPADUUECKUX cUcmeM,
6a3 yugposvix kapmoepaghuueckux oanuvix. Onucanvl 0cHosHvle pabomul, gvinonansemvie OUITH
HAH Benapycu 6 obnacmu yugposoii kapmoepaghuu.

BBenenune

Wnes mudpoBoro MoneIrpoBaHUS SIBICHUH M MPOIECCOB C MCIOIB30BAaHHEM IPOCTPAHCTBEH-
Hoi uHpopmaruu (1udpoBoit nHpopMmaluu 0 MectHocTd — [{FIM) Bo3HHKIIA JaBHO. MHpOBast HCTO-
pus co3maHus U ucrnosb3oBanus L{MIM HacumteiBaet cBhimie 40 JieT, HO peaabHbIe pabOTHI B ATOH 00-
yacTy Hadauch B 1970-e TT. B chepe BOCHHBIX PIIIOKCHIN U MOPCKAX HABUTAIIMOHHBIX CHCTEM.

IlepBBIe Hay9IHO-HCCIENOBATENBCKUE U SKCIIEPHIMEHTAIBHBIE Pa0OTHI 10 MpeoOpa3oBaHMIO Tpa-
TUTITHOHHBIX TONOTpadUIECKUX U CIICIHAIBHBIX KapT B IUGpoByio dhopmy Obuth nipoBenieHsl B CIIA,
CCCP, Kanane, ®pananuu, ['epmanuu [1]. [lepexon Ha HOBBIE BHIIBI BEICOKOTOYHOTO OPYKHSI, B 4aCT-
HOCTH KPBIJIATBIX pakeT OONBIIONW JATbHOCTH AEWCTBUS, MPUBEN K HIMPOKOMY HCIIOIB30BAHUIO IU(-
poBoii KapTorpaduyeckoil HHPOPMALIMK B CHCTEMAaX CTPATETMYECKHUX KPBUIATHIX PaKeT HAa3eMHOTO,
BO3YIIHOTO ¥ MOPCKOTO 0azupoBaHusA. OTCYTCTBHE MPOMBIIUIEHHBIX TEXHOJIOTHH, MPOTPaMMHBIX U
TEXHMYECKUX CPEACTB co3nanus mudpopeix kapt MectHocTd (IIKM), 6ankoB nudpoBoii kaprorpadu-
yeckoi mHpopManmH, o0ecIeynBaomux nepcnekriuaeie TpedboBanms BumoB BC CCCP k tomoreone-
3UYECKOMY OOECIIEUEeHHIO BBICOKOTOYHOTO OpPYKHA, OOJNIBbIINE TEPPUTOPHH IUIAHUPYEMBIX TEaTpOB
BOCHHBIX JICHCTBUH MOTpeOOBaM pa3pabOTKH B KOPOTKHE CPOKH SPPEKTHUBHBIX METOJOB, TEXHOIO-
Uil ¥ TeXHUYECKUX cpeacTs co3manus [IKM, u B epByio ouepens 1udpoBbix Moaenei penbeda (LIMP).

B CIIA mnepBast mudpoBas MoIeI» MECTHOCTH Obla co3nana B 1957 r. B MaccadyceTckoM MH-
ctutyTe TexHojorui. OHa mpencrapismia coboit [IMP u npegnazHaganach I IPOSKTHPOBAHUS J0-
por. Onnoti u3 nepBeix myonukanuid B CCCP mo npobaeme mudpoBoro MoAeIHPOBaHUS 3€MHOM T10-
BepxHocTH ObIIa cTaThs b.C. Xelidena [2].

B CIIIA B 1973 — 1975 1T. yke ObUTH ITPOBEACHBI JICTHBIC UCITBITAHUS TIEPBBIX KPBUIATHIX PaKeT
C HCIIOJIb30BaHUEM LIU(PPOBBIX MOJIEIEeH MECTHOCTH, a B 1975 r. npuHATa IporpaMma HallMOHAIbHOTO
kapTorpadupoBanua. OTBETCTBEHHOCTb 32 BBINIOJIHEHNE 3TON MPOrpaMMBbI Oblila BO3J0XeHa Ha Tomo-
rpadudeckoe ymnpapienue reosorumueckor cheMku CIIIA u Ha kaprorpadudeckoe yrpasicHue Mu-
HucrepcTBa oboponsl CIIA [3].

B CCCP mnepssiec nonckoBsic HP 1 skcniepuMeHTaIbHBIE pa3padOTKH MO CO3MaHMI0 IHdpo-
BBIX KapT M Mojejeil MecTHOCTH Ownutn mpoBedeHsl B 1971 — 1976 rr. B 29HWM Boenno-
tonorpaduyeckoi ciyx0b1 (BTC), 4T0 MO3BOJMMIO ONPEACIUTh NMPHHIMITHAILHBIE MTyTH PEIICHUS
MOCTaBIEHHBIX 3a7ad. OJHOBPEMEHHO B AN OpraHM3aluid KUOEPHETHUECKOTO MPOQWIS BBITOIHS-
JUCHh paboTHI IO CO3/IAaHUI0 TEXHUYECKHUX CPEICTB BBOMA-BBIBO/A Tpadmueckor nHpopmanuu. Tak, B
Hucturyre Texandeckoit kudepHetuku (MTK) AH bCCP npoBoawiics psn pa3paboTOK MO CO3TaHUIO
aBTOMAaTHU3UPOBAHHBIX TPaPUIECKUX CHCTEM, 00CCTICUHBAIOIITNX IU(PPOBOI BBOA-BBHIBO IpadiIECKUX
n3o0paxkennii. Kubepuerndaeckne cpeacTBa Il CO3AaHMsI UG POBBIX KAPT MECTHOCTH BIIEPBHIC OBIITH
onpo6osansl B UHCcTHTYTE KHbepHeTnku AH YCCP (Kue) B cepequne 1970-x rr. B pamxax HUP o
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3aka3y Boenno-tomorpaduueckoro ympasnenus [enepanbHoro mraba Boopyxkennsix Cun CCCP
(BTY I'LL BC CCCP).

1. PazuTHe pador no uudposoi kaprorpapun (1977 — 1991 rr.)

HmMerormuiicss HaydYHO-TEXHUYECKUH 3a7el B 001acTH 00paOOTKH CIOXKHOM rpaduyuecKkoi WH-
(hopmarinu TO3BOJMII HaYaTh Pa3pabOTKy TEXHOIIOTHUH, TEXHUYECKHUX, IPOTPAMMHBIX M HH(pOpManu-
OHHBIX CPEJICTB aBTOMAaTU3UPOBAHHBIX KapTorpapuuecKux cucreM. JIJisi penieHus dToi nmpodiieMbl B
CCCP Ilocranosnennem LK KITCC u Coseta MunuctpoB CCCP ot 2 centsops 1977 r. 611m ompe-
JISJICHbI OpTaHu3alliH, OTBETCTBEHHBIE 32 Pa3padOTKy METOAOB M CPEICTB KapTorpaduueckoro odec-
MEYCHUS CUCTEM YITPaBJICHUS KPBIIATHIX PAKET BO3MYITHOTO M MOPCKOTO OasmpoBaHus [4].

CornacHo IlocTaHOBNIEHUIO TOJIOBHBIM HCIIOJIHUTENIEM 1O pa3paboTKe M M3TOTOBJICHUIO KOM-
TUIEKCa TEXHUYECKUX U MPOTPAMMHBIX CPEICTB CO3IaHMA, XpaHEeHUs, 00HOBIeHH U Bbhtaun LIKM un
aBTOMAaTHU3UPOBAHHOTO yIpaBIICHUA 0a30i IUGPOBBIX KapTorpadWuecKuX MaHHBIX (KOMILIEKCa
BIK) 6sut HazHauenr UTK AH BCCP. Coucnomaurensmu padot Obumn onpeneneusl 29HU BTC,
HWMW npuxnanaoi marematnku u kudepHetuku (HUM IIMK) ['opsKkoBCKOTO TOCYIapCTBEHHOTO YHH-
BepcuteTa uM. H.W. JlobaueBckoro u psn apyrux opranm3arnuii. 29HMIM BTC 6wur onpesenen Bexy-
el opraHu3amyeil B 9acTu pa3paboTKH UCXOAHBIX TPEOOBaHMM M0 TexHoJoruu co3maanms [IKM, ain-
FOPUTMHYECKOTO M uHpopMmanonHoro obecneuenuii BIIK/], a Taxke pa3paOOTKH TaKTHKO-
texanyeckux 3ananuii mo HMOKP no ganHoi TemaTHke.

1.1. Pyunoe uughpoeanue u cozoanue bI[K/[

Pazpabotka BLIK]] cocTosia n3 HECKONBKUX ATAmNoB. [lepulil aman BKIIOYA CO3IaHUE KOM-
TUIEKCA YCTPOWCTB JIJISl aBTOMATU3AIMH CUUTHIBAHHS rpaduiaeckoil nHPOPMAIIUU O MECTHOCTH C TOTIO-
rpadudeckux KapT U coctaBieHus MuppoBbx KapT MecTHOCTH (OKP « OKJIMIITUKAY). Kommieke
OB peann30BaH B BUIE ABYXYPOBHEBOI CXEMBI, TJie Ha IEPBOM YPOBHE PACIOarajvuch aBTOMAaTH3H-
poBanHBIE paboune MecTa kaprorpada (APM-K), a Ha BTopom yposae — EC D9BM. Ha nmepBoMm 3tarre
B cocraB komiuiekca Bxomwmm asa APM-K (APM-K1 u APM-K2) u 9BM EC-1035. APM-K1 u
APM-K2 6pumn peanmmzoBanbl Ha 6a3e MuHH-OBM CM-4 (1yTh mosmHee 3ameHeHBI Ha CM-1420) u
BKITIOYAJIM YCTPOMCTBA BBOJIa KapTorpaduueckoi HHPOpMAaIUH, TpaprUuecKoro JOKYMEHTHPOBAHUS U
cpenctBa nepenayn qanaeix B EC DBM. Brauane npeanomnaranocs, 9to APM-K1 mommken obecrnedn-
BaTh onKM(PPOBKY Tomorpaduueckux kapt, a APM-K2 — pemaktupoBaHue IU(PPOBLIX KapT MOCIE UX
KOHTpPOJISL (MIPOrpaMMHBIA KOHTPOh BeMonHsIcs Ha EC OBM, a BHU3yanbHBIH — MO KOHTPOJIHHO-
rpaduyeckoil kKomuu, mojydeHHoH Ha rpadomnoctpoutene APM-K1). OnHako B panbHeiieM QpyHK-
it APM-K1 u APM-K2 6pi1i yHR(HUIIMPOBAHEI M KOMIUICKCHI MOTJIM BBITIOJIHATH 3a/1a4u Kak ITug-
poBanus, Tak u peaaktuposanus [5]. Kommieke APM-K1 koMruiekToBaJIcs AByMSI HHTCPAKTUBHBIMHA
pabounMy MecTaMu Ha 0ase ycTporicTBa BBoja rpaduaeckoit mapopmanuu [IJIAHIIET-P u omanMm
MectoM Ha 0aze ycrpoiictBa IIJTAHIIIET-C. YcrpoiicTBa BBOAa OBLTH pa3paboOTaHBI U M3TOTOBIICHEI
cosmectHo crienraniictaMu UTK AH BCCP u LIKbB ¢ OI1 AH BCCP u o6ecrneunBanu Bce TpeOOBaHUS
M0 TMPOW3BOAMTEIHHOCTH W TOYHOCTH HU(POBAHMS WCXOMHBIX KapTOrpapuuecKux MaTepHajioB
(MKM). B manpreiimeM cepuiinoe mponsBoactBo ycrpoiicts [NIAHIIET-C u INIAHUIET-P 65110
HaJa)XeHO Ha 3aBojax «IBucTop» (Buredck) n «Komera» (YIbIHOBCK).

Yerpoiicteo ITJIAHIIET-P Obu10 CKOMITOHOBAaHO W3 CTOWKH YIIPABICHUS W IDIAHIIECTA-CTOJIA
pasMepoM 850x620 MM C peryiupyeMoi BbICOTOW M HaKJIOHOM paboucil MOBEpXHOCTH. YKa3areib
KOOpPAWHAT MMEJ BCTPOEHHYIO ONTHYECKYIO0 CHCTEMY C 1,06-KpaTHBIM yBEITHYEHHEM U TOJICBETKOI
1M300pakeHHUs B 30HE CUMUTBHIBAHMSA. YCTPOMCTBO OBUIO CHAOXEHO andaBUTHO-LKM(POBBIM TabIO Ha
32 3HaKoMecTa M (PYHKIMOHAJILHOW KiIaBUaTypou. AdaButHo-11nppoBoe TabI0 00eCnedrnBago 0To-
Opaxenne WHPOpPMAUK O TIporecce OIMUGPOBKA (BHIBI OIMMHUOOK, TEXHOJIOTHICCKUAE PEKUMBI, KOOP-
JIUHATHI TOYEK U 1p.), @ GyHKIIMOHAIbHAS KJIaBHaTypa — YIIpaBlIeHHe peXUMaMH pabOoTHl YCTPOMCTBA.
Pyunoe mudposanne KM ocymecTBIsIIOCh KaKk B peKUME CUYUTHIBAHHS OTICIBHBIX TOYEK, TaK U B
peXuMe HEMPEPHIBHOTO CICKEHHS 3a KOHTypoM wim JuHued. Yctporicteo IIJIAHIIET-C 6pu10
MpeIHA3HAYEeHO ISl IOJTyaBTOMAaTHYEeCKOTO CUYHTHIBAHHMS KOOPIAMHAT M30JWHUHN penbeda. B cocras
YCTPONCTBA BXOAMIIA CTOMKA YIpaBICHHS (OTOIICKTPUICCKON CIICIAIIECH CHCTEMOM, CTOMKA yIIpaB-
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nenust pabouum noneMm [IJIAHIIET-P u koopaWHaTHBIN MJIaHIIET-CTOJ, COBMEIIEHHBIH ¢ pabounm
nosnem [IJIAHIIET-P. B cocra IINIAHIIET-C Takxe Bxoauina ¢yHKIHOHAIBHAS KlaBUaTypa, aada-
BUTHO-LIU(pOBOe Tabso 1 ykaszarenb koopauHat. YcrporictBo [INTAHIIET-C oGecneunBano cyuThI-
BaHMe rpaduyeckoil HHPOPMALIMK B IBYX PEKUMAX: PYUHOTO BBOJA YNPABISIOMIECH U KOPPEKTUPYIO-
el nHpOpMalMU U ABTOMaTHYECKOTO OTCiexuBaHus TuHUH. [llupokoro pacnpocTpaHneHus yCTpoii-
ctBo [IJTAHIIET-C He mony4uiio B CHITy psila NPUYMH: KPUTUYHOCTU K Ka4eCTBY M300pakeHus, y3-
KO# obnactu 00pabaTeiBaeMbIX U300paXKEHUH (TONBKO penbed), TPYAHOCTH B IKCILTyaTallud U HEKO-
TOPBIX APYTHUX.

Ha emopom smane Ovina BeINONHEHa pa3pabOTKa KOMIUIEKCA CPEACTB XpaHEHUs, IOUCKa, 00-
HOBJICHHUS U BbIJAuu IU(PPOBBIX KapT MECTHOCTU M aBTOMAaTU3UPOBAHHOTO yIpaBiieHus 0a3oi mudpo-
BbIX KapTtorpaduueckux naHHbIX (OKP «AJITOPUTM-97»). Pa3paboTanHbie Ha TEpPBOM H BTOPOM
JTanax KOMIUIEKCHI ObLTM MH(OOPMAIMOHHO M TEXHOJOTHYECKH OOBEIMHEHBI B EAMHBIH KOMIUIEKC
TEXHUUYECKUX U porpamMmHbIx cpeacts BITK/I.

Kommnexe BLK]] 6bu1 npeanasznaded qisa cozganus LIKM mo Tonorpaguueckum KapTam ote-
YECTBEHHBIX U 3apyO0eKHBIX U3AaHUN U TUPPOBBIM JaHHBIM O peibede MECTHOCTH, MOCTYMAIOIINM U3
ABTOHOMHO (DYHKIIMOHHPYIOIINX KOMIUIEKCOB 00pabOTKH KOCMHUYECKMX (POTOCHUMKOB, a TaKKe JJIs
aBTOMAaTH3UPOBAHHOTO XpaHeHus, oOHoBieHus u Boigaun [IKM Bugam BC CCCP. On Bkito4an B ce-
05 ABYXMAaIIMHHBIN BEIYMCIHTEIBHBIN KoMILIeKke Ha 0aze DBM EC-1060 (BepxHuii ypoBeHb) U HAOOP
aBTOMAaTH3UPOBaHHBIX padounx Mect APM-K (amxHmii ypoBeHs). Ha BepxHem ypoBHe obOecrieunBa-
JIOCh pelIeHHe 3aa4d IpueMa U CUCTEMaTU3alny TU(POBIX KapTorpadUuecKuX JaHHBIX, YIIPAaBICHNE
MOTOKaMU KapTorpauuecKux JaHHBIX B XOJ€ MX NMpeoOpa3oBaHH, HEHTPAIM30BaHHOTO (HOPMHPO-
BaHus U oOHoBieHus: LIKM, Benenune mHpopmanuonHoro apxusa u Bbinaun LIKM mons3oBarensiM B
YCTaHOBJIEHHOH CTPYKTYpe.

Kowmmnekcst APM-K, kak ObLTO CKa3aHO BBIINIE, O0SCIIEUMBAIM MPeoOpa3oBaHue KapTorpadu-
YecKHX n300paxeHnil B LudppoByio popmy, penaktupoanue LIKM o pe3ynabratam KOHTpPOJIS, TOMTY-
YeHHEe KOHTPOJIbHO-TpapUIecKux U apXUBHO-TpauuecKuX KOMHiA, (OPMUPOBAHHE MPOMEXKYTOUHBIX
maccuBoB UKW u nepenayy ux B 6a3y AaHHBIX.

B 1983 r. ronosHoii 06pazen kommiekca BLIK/I Obl1 BBelleH B 9KCIUTyaTallMio M HAYaTO CEPUid-
Hoe n3roronienue [|IKM Ha Gonbiime Tepputopuu [4].

Tpemuii sman paboT BKJIIOYAN co3aaHue emie Tpex komiuiekcoB BLIK/I mis opranuzanmu pe-
THOHANBHBIX 0a3 MU(POBBIX KapTorpapuuecKuX JaHHBIX, a TAK)Ke MOACPHU3ALNIO TEXHOJIOTHHU, IPO-
rpaMMHBIX 1 HHGOPMALMOHHBIX cpeacTB co3aanust LIKM.

B mepByro ouepenr MonepHU3alMs KOCHYJAach TEXHOJOrMH oOpaboTku maHHBIX B APM-K.
B nonHOM 00BeMe TexHomorust 00padotku naHHbIX B BIIK][ onrcana B monorpaduu [6]. OnbiTHas
skcrutyatanus BLIK]] mokaszana psig HemoctaTkoB B TexHonoruu co3panusi LIKM, k nanbonee cymie-
CTBEHHBIM U3 KOTOPBIX MOXHO OBIJIO OTHECTH BBHINOJIHEHHUE PSIJIa TEXHOJIOTHUYECKUX OTepannii o co3-
paanto LIKM Ha passeix ypoBusax BLKJ. Tak, omudposka LIKM BbimonmHsIach Ha KOMILIEKCax
APM-K; BBOI cemaHTuKHU (aTpUOYTOB 0OBEKTA), CIUSIHUE METPUKH OOBEKTOB H CEMaHTHKH, a TaKKe
KOHTpOJIb TIEPBUYHBIX AAHHBIX — Ha cpeicTBax BepxHero ypoBHA BLIK]; penakruposanue IIKM n
noiyuenue rpadpuyeckux konuii — Ha APM-K. Oto yBenuuuBano Bpems cozganus LIKM u xonmuect-
BO OIIMOOK, YCIOXKHSJIO OPTaHU3allMOHHOE B3auMOJeiicTBUE MeKAy 0a30il TaHHBIX U KOMIUIEKCAMHU
mudposanus. UccnenoBanusa nokaszanu, uro APM-K npu onpenenennoit ux gopadoTke MoryT odec-
neYuTh nonsydyenre GpyHkuuoHansHo moiaHeX LIKM. C sToli nenpio Oblia BEIITOTHEHA JOPa0OTKa KOM-
wiekcoB APM-K B pamkax OKP «APKA». HopaboTka BKiItodana pacmmpeHre (yHKIMOHAIBHBIX
BO3MOKHOCTEH KomIuiekcoB. K 1984 r. paboTel ObUTH 3aBEpLICHBI, YTO MO3BOJIMIIO HA4aTh MPOU3BOA-
CTBO aBTOHOMHBIX KapTorpaduuyeckux KoMIuiekcoB co3ganusi LUIKM. B nanpHeiimieM KOMITJIEKCHI
APM-K cranu nzBectHs! noa HazBanueM APKA. Onu Obutn moctaBieHsl Ha psi npeanpustuii [ mas-
Horo ymnpasjieHus reogesnu u kaprorpagpun (I'VI'K) CCCP.

Undopmanmonnyio ocoBy LIKM cocraBmsin kinaccuukatop Tomorpaduyeckoil mHpopma-
i [7], paspabotannsiii cienmanuctamu 29HUM BTC ans ronmorpaduyeckux Kapr.

B kommnekce BLIK]] ucmonb3oBanuch HECKONBKO (popMaTOB HpeAcTaBICHUs KapTorpaduue-
ckoii napopmarun: hopmar o0padotku @1, popmar xpanenus P4 u popmart Bergaun 9.
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OnmHOBpPEMEHHO ¢ BHINOJIHEHHEM paboT no cozaanuto LIKM B untepecax BTY I'lLl BC CCCP B
1981 r. Ob1a HayaTa pa3paboTKa TEXHOJIOTHI co3aanus IU(POBBIX MOPCKHUX KapT B MHTepecax [ mas-
HOT'O ympaBlieHHs HaBuranuu u okeanorpaguu Muno6oponst CCCP: HUOKP PECKPUIIT «ABto-
MATH3HPOBAHHEIA KOMILIEKC U(pPOBBIX MOpCKuX Kapr», OKP PABHOJIEMICTBUE «ABTOMaTH3H-
POBaHHBIN KOMIUIEKC pefakTupoBanus HUpoBbix Mopckux kapt», OKP PELEIITYPA «lludposoii
MOPCKOH KapTorpaguuecKiii KOMIUIEKe». Pa3paboTaHHble KOMIIEKCHI YCTICIIHO MPOLIN UCTIBITAHUS
1 ObUTM TIOCTaBJICHBI Ha OOBEKTHI 3aKa3yWKa Uil Pa3BepTHIBAHHA PabOT MO CO3MAHHIO HU(DPOBBIX
MOPCKHX KaprT.

B 1984 r. 3a ycnemHyo pa3pa0bOTKy METOJOB M CPEACTB KapTOrpaduueckoro odecreucHus
KPBUIATBIX PAaKeT M CBOCBPEMEHHBIN BBOA B dKcruryaranuio BIIK][ MHCTUTYT ObLI HarpakaeH opie-
HoM Tpynosoro Kpacnoro 3namenu, 6omnbmoe uncio corpynaukoB UTK AH BCCP — opaenamu u
MeatsiMu, psij pa3paboTunkoB yaoctoeHsl I'ocynapersennoil mpemuu CCCP.

Taxum 06pa3oM, 3a KOPOTKUE CPOKH ObLIa pellieHa 3aJada 00ecTeYeHus KPbUIaThIX PakeT -
POBBIMH KapTaMH MECTHOCTH, OAHAKO Bo3pacTaromas norpedrocts B LIKM yxe He obecnieunBanach cpe-
CTBaMH Ha OCHOBE METOJIOB PYYHOMN JAUTHTAIM3allMH, K OCHOBHBIM HEJOCTATKaM KOTOPBIX MOYKHO OTHECTH:

- TIPOM3BOIUTENBFHOCTE B TEXHOJIOTUM PYYHOTO LU(pOBaHKs 3aBHCENA OT CKOPOCTH 0OpabOTKU WH-
(hopMarum 4esI0BEeKOM-OTEPaToOPOM, YBEIIMIUTH KOTOPYIO B HECKOJIBKO Pa3 ObLIO MPAKTUUECKH HEBO3MOXK-
HO;

- YBEJIMYECHHE TPOU3BOAUTEILHOCTH 3a CYET PACIIMPEHUs] KOMIUIEKCOB HU(POBaHMS, HapaIy-
BaHUSI BEIYMCIIUTEIBHBIX MOITHOCTEN 0a3 TaHHBIX OBUIO COMPSKEHO C OTPOMHBIMU MaTepHaIbHBIMU U
JIOJICKUMHU 3aTpaTamy;

- pPy4HOU BBOJ, HECMOTPS Ha CBOIO MPOCTOTY U JIEIIEBU3HY, TPeOOBa OONBLIOTO HAMPSKESHUS
4eJI0BeKa-oIepaTopa, YTo NPUBOAMIIO K CHUKEHUIO TOYHOCTH BBOJIA U TIOSIBICHUIO OIHOOK B IH(po-
BBIX JIAHHBIX;

- TEXHOJIOTHS PY4YHOro HU(pOBaHHA ObLIa CONMPsHKEHA CO 3HAUUTEIBLHBIM 00bEMOM PEIaKIOH-
HO-TIOATOTOBUTENIFHBIX PabOT, HHOTAA COU3MEPHUMBIM C CAMHUM MPOLIECCOM (P POBaHUSL.

1.2. Pacmpogbiit 6600 u odpadomka kapmozpaguueckoi ungopmayuu

HecMoTtps Ha Bce 3TH HEAOCTATKH, 32 CYET MOIIHBIX CPEACTB KOHTPOJIS M CTPOrOrO BBINOJIHE-
HUSI BCEX TEXHOJIOTMYECKHX onepaunii co3gannsie LIKM ynoBieTBopsiin moTpeduteneii mo BceM 3a-
JaHHBIM TapaMeTpaM. TeXHOJIO0rus pyqHoro HU(pPOBaHUs CTaja CaMbIM «y3KHM MECTOM) MPH CO37a-
HUH TUPPOBBIX KapT.

[Tonnmas BaxkHoCTh maHHOW mpobiemsl, B 1980 r. BTY I'lll 3akazano UTK AH BCCP HUP
«JIupruHocTb». CHauana ucciaeJoBaHus Mo 3TOH paboTe BENUCh B HANIPABICHUN METAJUIN3ALMH Kap-
Torpaduueckux M300pakeHUi 1 UX BBOAA. 3aTeM OBUIO NPUATO PELIeHHE MOJCPHU3UPOBATH YCTPOii-
ctBo BBoga [IJIAHUIIET-C. ®oTtoanekTpuyeckas cleismias cuCTeMa YCTpOWCTBa ObLIa JOMOJHEHA
[13C-matpuuei pazmepom 32x32 anemMeHTa, KOTOpas MCIOIb30BANACh IS CKAHHPOBAHUS YYacTKOB
n300paxenus (pa3pbIBOB, Pa3BETBICHUH, pa3pbIBOB JIMHUU HMOAMHKCHIO U T. 1.), TPEOYIOIUX JOMOTHH-
TEJIFHOTO aHaNK3a. JTO TMO3BOJIMIO OPraHU30BaTh CKAHUPOBAHWE W MOJYYEHHE PACTPOBBIX HM300pa-
JKEHUH JuIs UX mociieayromeii oopadorku. B 1981 — 1983 rr. Obuo pa3padorano Ha CM DBM mpo-
rpaMMHOE OOecIledeHne, TTO3BOJISIONIEEe BEKTOPU30BaTh CKAHUPOBAHHbIE M300pakeHus. Pe3ynbraTsl
UCCIICJIOBaHNU OBUTH OIyOJIMKOBaHBI B pabore [8].

[IpoBeneHHbIE HCcCaETOBAHUS TIOKA3a Il IPHHLIUIHATBHYIO BO3MOKHOCTh pa3pabOTKU TEXHOJIO-
ruii cozganus LIKM Ha ocHOBe pacTpoBoii 00paboTku naHHBIX. KpoMe pemienus 3a1ad mo MoJaepHH-
3auuu MeTonoB co3fanus LIKM, Ha moBecTke JHS yxe CTOSJIM HOBBIE 33a4d LU(PPOBOTO KapTorpa-
¢upoBanus, a UMeHHO 0OHOBIIeHHE HUPPOBOro HoHIA KapTOrpapuUecKuX JaHHBIX C UCIIOIb30BaHU-
€M JIaHHBIX KOCMHYECKOH ChEMKH, aBTOMAaTH3MPOBAHHOI'O COCTAaBIICHHUS KapT 0a30BOTO M MPOM3BOA-
HOT'0 MacmTaboOB, aBTOMAaTU3UPOBAHHON TIOATOTOBKH KapT K U3JAHHUIO.

Jna BeImosmHEHUS Bcex 3THX 3agad pemenueM Komuccenn I[Ipesuanmyma CoBera MUHHCTpOB
CCCP no BoeHHO-TIpoMBIIIIEHHBIM Bompocam oT 11 uronst 1983 r. Ne 251 B 1983 r. 8 U'TK AH BCCP
obuta Hauata OKP [TPUBAJIA «Pa3paboTka TEXHUYECKUX U MPOTPaMMHBIX CPEJCTB PaCTPOBOTO CUH-
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TBIBaHUS 1 00pabOTKM KapTorpaguuecKoro H300paXxeHus, aBTOMaTU3UPOBAHHOTO COCTABICHUS U BbI-
BOJa HIU(POBBIX U TpapUUECKUX OPUTHHATIOB TONOTpapUUECKUX KapT.

Kowmmnekc [TIPUBAJIA pa3pabateiBancs Ha OCHOBE COBPEMEHHBIX METOJI0B 00pabOTKHU pacTpo-
BBIX M300paKEHUH AJ1s1 pelIeHus CIeYIOUINX OCHOBHBIX 3a7a4 [9]:

- co3manus LIKM 1o pacuneHeHHBIM H3JaTeNbCKUM OpPUTHHAJaM M IIBETHBIM THPAXKHBIM OT-
TUCKaM TONOrpad)uIecKux KapT;

- co3manus LIKM 1o 1BeTHBIM TUPaXHBIM OTTHCKaM KapT uHocTpanHoro uzganus (CLIA, Ka-
Hazbl, BennkoOpuranunm);

- COCTaBJICHUS HOMEHKIATYpHBIX JUCTOB Tomnorpaduueckux kapt (HJI TK) mpousBomHoro
MacmTaba mo HJI TK 6a3oBoro maciraba;

- cocrasnenns HJI TK GazoBoro macmradba mo uH(opMauuy oT GoTorpaMMeTpuyecKuX KOMILICK-
COB;

aBTOMAaTU3MPOBAHHOTO U3rOTOBJIECHUA N3JATENbCKUX opuruHanos TK;
nzrotosienust LIKM 1o pacusieHeHHBIM OpUTrHHANaM OOHOBIICHHUS;

- obnosnenns TK mpowmsBomnHoro macmraba mo nudpoBBHIM MaccMBaM H3MEHEHHH 0a30BOTO
MmacmTa0a.

CkaHepHBIi BBOA 00J1afgaeT OONBIION TOYHOCTBIO M CKOPOCTHIO OLU(POBKU U HE TpeOyeT ycH-
Wi cOo CTOpOHBI omnepartopa. OgHAKO AJSl 3TOr0 METoJa HeOOXOAWMO AOPOTOCTOSIIEE U CIOXKHOE
IpOrpaMMHOE OOECTICYCHUE 10 BBIACICHHIO IpaMUecKUX W CEMAaHTHUYECKHX NMPHU3HAKOB OOBEKTOB
n3o0paxenus. Kpome TOro, CyIiecTBEHHBIM Il CKAHEPOB SIBJISIETCS] KAUECTBO MCXOJHOTO MaTepraa.
[Ipu nmoxoM kauecTBe Marepuana (0OCOOCHHO AJISl HACBHIIIEHHBIX [IBETHBIX THPAXKHBIX OTTUCKOB KapT
WIN KapT, UIMEIOLINX MEXaHWYEeCKHEe MOBPEXACHUS) 3aTpaThl OUU(PPOBKU C UCIOIB30BAaHUEM pacTpa
MHOTJIa CTAHOBSTCSI COM3MEPUMBI C 3aTpaTaMH Ha py4yHoe nudpoBanue. [103TOMy B OTAEIBHBIX CIIydasx
texHonorusa komriekca [IPUBAJIA npexycmaTpyBaia NCIONIb30BaHUE CPECTB PYIHOM AUTUTATIM3ALIH.

[lepen paspaboTunkamu cTosia ciiokHas 3ana4a, Tak kak B CCCP B atoT mepuoa He ObLIO ce-
PHUIHO BBIMyCKa€MBIX MIMPOKOGOPMATHBIX HEPHO-OENBIX W LBETHBIX CKAHEPOB, (OTOMIOTTEPOB H
CPEICTB LIBETHOM MEYATH, PACTPOBBIX IIBETHBIX TPaQUUECKUX AUCIUIEEB, OTCYTCTBOBAIN TaKXKe METO-
Ibl, TEXHOJOTHU W MPOTPaMMHBIE CPEICTBAa PacTPOBOM 0OpabOTKM CIOXKHBIX IpaduuecKux nzobpa-
JKEHUH, UMEIOIIME BO3MOKHOCTH ITPOMBIIIIEHHOTO IpUMeHeHUs. TeM He MeHee, B paJie OpraHnu3aluit
BEJIMCH OTAEIbHBIE SKCIIEpUMEHTANbHBIE Pa0oThl B 3TOl obnactu, HanpuMep B HUU [IMK (I"opbkwii)
[10], UactutyTe kubepuetuku (MK) AH YCCP [11].

B Tteuenune 1984 — 1987 rr. B U'TK AH BCCP npu ydactuun 29HUM BTC u LIKB ¢ OIT AH
BCCP 6butn pazpaboTaHbl U U3TOTOBJIEHBI ONBITHRIE 00pa3ubl yepHo-0eroro PACTP-Y u uBetHoro
PACTP-L ckanepos, poromnorrepa PACTP-B; pactpoBsiii nBeTHOM rpaduueckuii qucruieid PLIT, a
TaKXe TEXHOJIOTHH, MPOrPaMMHBIE U HH()OPMAIIMOHHBIE CPEACTBA, peIlalolire MOCTaBICHHbIC 3a/1a4H.

Pa3zpabotanHast TEXHOJOTHA PAacTPOBOH 00pabOTKH KapTorpaguueckux H300pakeHuil Oblia
OCHOBaHA Ha METOJaX aBTOMAaTHYECKOro (JOPMHUPOBAHUS BEKTOPHOTO MPEICTABICHUS M YaCTHYHOMN
aBTOMAaTHYECKOH Kiaccu(uKanuu 00bEKTOB N300paKeHHs, a Takke YHH(PHUKaIuu 00pabOTKU YepHO-
OETBIX ¥ IIBETHBIX M300paXEHUH 32 CYET MCIOJIB30BaHUS €IMHON TEXHOJIOIMYECKOH CXEMBI, YTO J10C-
TUTAETCs IMyTEM IBETOJAEICHHUS HCXOJHOTO IIBETHOTO N300pasKeHHs Ha IEpPBOM dTare 00padoTKU Kap-
torpaduueckoit napopmanuu [9, 12].

Kowmmnekc [TPUBAJIA siBisiicss 6a30BBIM 00pasiioM, OCHOBOW JUISI CO3JITaHUS HOBOTO ITOKOJIC-
HUS KapTOrpauyecKuX CHUCTEM M KOMIUIEKCOB, KOTOpBIE B JaJbHEWIIEM JOJDKHBI OBLIM 3aMEHHTH
komiuiekcsl APM-K n APKA.

B 1988 r. nBa onbiTHBIX 00pasua kommuiekca [IPUBAJIA Obutu npelncTaBieHbl HAa TOCyIapCT-
BeHHbIe HcIbiTaHus. [lepBbie 00pa3upl ObUTH peain30BaHbl B BHUJE ABYXMAIIMHHBIX KOMILIEKCOB Ha
6aze Muau-OBM CM-1420 ¢ egunbiM mosieM BHeUIHeH mamsTu. llonxydeHHbIE pe3ynbTaThl UCIBITA-
HUif, a Ttaxxke pesynbratel HUP DKIIMIITUKA-86 mokasanu mpaBHIBHOCTH BBIOPAHHBIX TEXHHYE-
CKUX pelICHUH B yacTu JanpHeimero pa3sutus kommiekcoB BLIKJI. B 1988 r. nauanuce paboTsl o
CO3/IaHHIO HOBBIX CHCTEM M KOMILIEKcoB B pamkax cucreMbsl ' EOJIE3U S, kyna Bkimtouanucek paspa-
6otku noacucreM ['eonesusi-1 (6aza nanubpix), Tunax-90 (aBTOMaTU3MpOBaHHAS CUCTEMA U3TOTOBJIC-
HUSI, XPaHEHUS U BBIJa4u HU(POBBIX U TONOrpadUuecKuX KapT), ANmepoHcK ((GoTorpaMMeTpruiecKas
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noacucrema) U Cekcrer-90 (MHQOPMALIMOHHO-TIOUCKOBAs CHUCTEMa BbIAaYM WHPOPMALUH O KapTo-
rpaduueckoil 00ECIIeYeHHOCTH U U3YYEHHOCTH reorpaguuecKix paiioHOB).

OcHoBoit moacucrembl Tumax-90 nomken Obut ctath komiuieke [IPUBAJIA, nopaboTaHHBIH
[0 pe3ynbTaTaM TOCYyJapCTBEHHBIX HCIBITaHUH. ['OCynapcTBEHHBIE HCIBITaHUSA KOMILIEKCA
IMPUBAJIA B 1ienmom nokazanu 3(pQeKTHBHOCTh TEXHOJOTHIA PAaCTPOBOW 00pabOTKM KapTorpadude-
CKMX JIaHHBIX, a TaKKe MPaBHIBHOCTH BBHIOPAHHBIX TEXHHMUYECKHX PELUICHWH MO peaiu3aluy 3afad
KoMmIutekca. OJTHaKO MCIBITAHUS BBISIBWIN Psii IPUHIMIHAIBHBIX HEAOCTATKOB, KOTOPBIE CYIIECTBEH-
HO CHIDKAJIM TEXHUYECKHE XapaKTEPUCTHKH pellaeMbIX 3a7ad, 0COOCHHO 10 MPOU3BOAUTEILHOCTH U
HA/Ie)KHOCTU KOMIUIEKCAa. DTH HEJOCTATKH ONPEACSUIMCH PSIOM OOBEKTHBHBIX M CYyOBEKTHBHBIX
npuirH. Bo-nepBhIX, TeXHHYECKHEe BO3MOKHOCTH MUHH-DBM CM-1420 He o0ecrieunBaiu B MOTHOM
o0beMe 00paboTKy 0OIBIINX 00BEMOB PaCTPOBOM MHPOPMALIMK B CBS3U C MaJCHBKOM ONepaTuBHON U
BHEILIHEH MaMsAThIO, HU3KOW HAJEKHOCTHIO, HU3KOH CKOPOCTBIO 00pabOTKH U T. 1. Bo-BTOpPBIX, BBUAY
OTCYTCTBHA rpad)uvueckux MOHHTOPOB (paspaboTtanubiii auciuield PLIIJ] He B moyHOW Mepe yaoBe-
TBOPSUI MMOTPEOHOCTSIM TEXHOJIOTHI) Besi 00paboTka Benack (hakTHdecku 0e3 ONepaTHBHOTO BMELIa-
TEJICTBA ONEepaTopa U MPUBOJIMIIA YACTO K HEOOXOAUMOCTH 10 HECKOJIBKO pa3 MOBTOPSATH TEXHOJIOTH-
YECKHE TPOIECCH TI0CE OLEHKU MOMYyYEHHBIX pE3yNbTaToB. B-TpeThux, CTasNo SICHO, UTO PsiA METO-
JI0B IIpeo0pa3oBaHus pacTpoBO HH(pOpMaLKU TpeOyeT TOMOIHUTEIBHBIX HCCIIENIOBAHUI U 10pabOTOK.

C y4yeToM BBISBICHHBIX HEJOCTATKOB, a TAKXKE B CBA3M C NosBieHHeM Ha peiHke CCCP nepco-
HaJbHBIX OBM OBIJI0 MPUHATO pelieHne mpoBecTd MojaepHu3anuio komiiekca [IPUBAJIA u peanu-
30BaTh €r0 B BUJIE COBOKYNHOCTH pabounx MmecT Ha Oaze [I9BM, 00benMHEHHBIX JOKaIbHOM CETHIO.
MopnepausupoBansbsiii kommiueke [IPUBAJIA mpomen B 1991 r. npueMKky MeXBEZOMCTBEHHOU KO-
MUccrel 1 ObUT IPUHAT KaK 0a30BbId KOMIUIEKC IJIs1 CO3AaHus moacucteMsl Tumax-90.

Paspabotka noacucremsr Tunax-90 Benach 1Mo AByM HaIlpaBJeHUsM: pa3paboTka 6a30BOro oo-
pasua noacucteMsl cozganus u ooHoBnenus L[TK nmo kapTmarepuanam u (GoTorpaMMeTpUIecKon HH-
(dhopmanuu; pa3paboTka cOallaHCHPOBAHHBIX MOAMU(PHUKAIMN MOJCHCTEMBl IPUMEHUTENFHO K KOHKPET-
HOMY OOBEKTY SKCIUTyaTallH, YCJIOBUSAM Pa3MELICHUS U BUAaM pemaeMbix 3agad. B 1992 r. Obutn
3aBepuIeHbl rocyaapcTBeHHble ucnbiTanua cucteMbl ['EOJIE3NS B coctaBe moacuctem Tumax-90,
l'eonmesns-1, Anmeponck, Cexcter-90. Haganace mopaboTka MoacUCTeM IO pe3ysbTaTaM rocyaapeT-
BEeHHBIX HcmbITaHui, HO pacnag CCCP He gan 3aBepmuTh paboTbl B moidHOM oObeme. OHM ObLH
MPAKTUYECKU TPEKPAILICHBI.

Be0 mpHHATO pelieHHe MNOATOTOBUTH HOBBIE YTOYHEHHBIE TAaKTUKO-TEXHUUYECKHE 3aJaHUs
(TT3) va OKP I'eonezus-M u Tumax-M c TONOBHBIM HcmofHUTENEM OT Poccutickoii denepanuu u
coucnonautenem UTK AH Benapycu. TT3 nHa ykazanusle pabotbl 0bun moarotosienst UTK AH
Benapycu coBmecto ¢ 29HUUM BTC, HO B cuily MOMUTHYECKUX MEPEMEH y4yacTHsl B 3THX padoTax
UTK AH benapycu ne npunumain. CieayeT OTMETHTh, YTO yKa3aHHbIe paOOThl ObLIIM BCE-TaKU BbI-
MIOJTHEHBI (TOJIOBHOH McnonHUTeNb — MHkeHepHo-ipon3BoacTBeHHoe mpeanpustue «KCHy», Mocksa)
U TIPUHATHI Ha BoopykeHue [13, 14].

2. JanbHeiimee pasputne nudposoi kaprorpapun (1992 r. — HacTosiee Bpems)

ITocne pacnmaga CCCP npuemHukoM padoT B obsactu nmudposBoit kaprorpaduu crana BTC Mu-
HucrepcTBa 000pousl Poccnn n 06veM ux B UTK AH benapycu cram pe3ko cokpamarhkesa. OgHako B
Hagaie 1992 r. B uaTepecax MunucrepcTBa 000pousl Poccun O6niia Hawata OKP KAPTA-D «Co3zna-
HUE CHCTEMBI JJIEKTPOHHBIX KapT AJs 00eclevYeHrss aBTOMAaTH3MPOBAHHBIX CHCTEM yrpaBieHus Boo-
pyxeHHbx Cun Poccuiickoit @enepanuny». B nannoit pabore UTK AH bemapycu BBIIOMHSI cocTaB-
ayo gactb OKP KAPTA-MO «Pa3paboTka TEXHOJOTHH CO3MaHUS MU(PPOBBIX KapT M H3TOTOBJICHHS
M3aTeNbCKUX OPUTHUHAIOB KapT M IUIAaHOB roponoBy». OCOOEHHOCTHIO padOTHI SBISUIOCH PACIIMPEHIE
HOMEHKJIATyphl BHIIOB KapT: KpoMe ITUGPOBBIX TOMOrpadUIecKux KapT, CO3MaBATHCH ITU(POBBIE 00-
30pHO-Teorpaduueckne KapThbl, IU(PPOBbIE a3pOHABUTAIIMOHHBIE KapThl, NMH(POBBIE IIAHBI TOPOJOB
Bcex MacmraboB. Kpome Toro, mHpopMaImoHHoe oOecriedeHne YK€ OPHEHTHPOBAIOCH HA CO3JaHHe
3JIEKTPOHHBIX KapT, HEOOXOANUMBIX TIOTPEOUTEIISIM.

B pamkax manHo# pabotel coBmectHO ¢ 29HUUN BTC 6blia mpozenaHa 0oJbiinas paboTa o
pa3pabotke 0azoBoro uHdpopmannonuoro obecrneuenus (b1O), Bkarovarorero:
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- eIUHYIO CHCTeMY KiIacCU(pHUKAIMU 1 KOAUPOBaHUs Tonorpaduyeckoit nHGopManuu ajst Bcex
MaciTabOB U BUJIOB KapT U IJIAHOB,;

- TpaBuia Hu(pPoOBOro ONMUCAHUS OOBEKTOB MECTHOCTH;

- (¢opMaTsl U CTPYKTYpBI IPEICTaBICHUS KapTorpaduieckoi nHpopMaLum;

- TIpaBWJIa KOJUPOBAHUS €IUHUL XpaHEHHS B 0a3ax JaHHBIX.

B kauectBe 6a3oBoro hopmara 00pabOTKH JaHHBIX ObLT mpuHAT dopmar F20S, koTopsiii Bro-
CIICZICTBUY TIOCJIE HE3HAUUTENBHBIX TopaboTok ctan ['ocymapcTBeHHBIM cTangapToM PecryOnuku be-
Japych o nupoBOMY MPEACTaBICHUIO KapT | MtaHoB [15].

B 1996 r. padotsr mo OKP KAPTA-MO Obuin 3aBepleHbl, JOKYMEHTAlMs U CHEHUANIA3UPO-
BaHHOE MPOrpaMMHOe o0ecriedeHre pa3padoTaHHbIX TexHooruii Opuin nepeaansl B 29HUU BTC.

ITocne 1992 r. pabotsl B obnactu ungposoii kaprorpadguu B UTK AH Benapycu cranu pa3su-
BaThCS B HECKOJIBKMX HAIIPABJICHUSX: MOJEPHU3ALMH U Pa3BUTHs TEXHOJIOTHH CO3JaHusl U OOHOBIIE-
Hus [IKM, B ToM 4mcie ¢ NCIOIb30BaHUEM JaHHBIX a9POKOCMOCHEMKH; MOJEPHU3ALNN CPEACTB aB-
TOMAaTH3MPOBAHHOT'O M3TOTOBJICHHS M3AATEIbCKUX OPUTHMHAIIOB TONOTpapUUECKUX M CIEIHaIbHBIX
KapT; pa3paboTku 0a3bl HUPPOBHIX KapTOrpadUuecKuX NAHHBIX M CPEICTB CO3MAHHS 3JIEKTPOHHBIX
kapt [16, 17]. B uHCTUTYTE TakKe BEAyTCS MHTCHCUBHBIC Pa0OTHI B 00J1aCTH CO3aHMsI reonHpopMa-
oHHBIX cucteM ([TUC) pa3nuyHOro HanpaBIeHUs.

C 1993 r. maganuce pabotsl ¢ Tonorpaguueckoit ciayxooit (TC) BC Pecybnuku benapycs no
CO3JIaHHIO KapTOrpauuecKoro HEHTpa U OCHAILEHHIO €0 COBPEMEHHBIMY TEXHOJIOTHSIMHU CO3JaHUs U
oOHOBJeHUsT (PPOBOI MH(POPMALIMKM O MECTHOCTH, COBPEMEHHBIMH TEXHUYECKUMHU CPEICTBAMU U
koMmIuiekcamu. PaGoTel BemomHsuuch coBMecTHO ¢ OAQO «Ilenenry. K xonmy 1999 r. Okt paspabo-
TaH 0a30BBI 0Opa3zen KOMIUIEKCa CO3[aHusl U OOHOBICHHA LUU(QPOBBIX M DIEKTPOHHBIX KapT. Kom-
IUIEKC BKIIIOYall Kaprorpaduyeckyto u ¢ororpammerpuueckyto cuctembl. C 2000 r. B pamkxax OKP
PYIIOP-U nawyanmuce paboTBl MO CO3AaHUIO MHTETPHUPOBAHHOTO KapTOrpado-reoge3myeckoro Kom-
wiekca (MKI'K), koTopblii 1omkeH o0ecrieunTs TPOU3BOACTBO HU(PPOBBIX U JIEKTPOHHBIX KapT MECT-
HOCTH Ui yaoBieTBopeHus norpedHocteir BC PecnyOnuku benapycs. B HacTosmee Bpems: paboThl
HaxonsaTcs Ha craauu 3aBepiueHus. UKI'K Bkmowaer goTorpammerprudeckyto u kaprorpaduieckyio
cucteMbl. CHCTEMBI BKJIIOYAIOT P ABTOMAaTH3MPOBAHHBIX KAPTOTPaQHUUECKUX MOJACHCTEM M KOM-
TUIEKCOB, KOTOpBIE pa3paboTaHbl HA OCHOBE pabOoYuX MeCT, OObEMHEHHBIX B €AMHYIO BBIYHCIUTENb-
HyI0 ceTb. [logcucTeMbl 00ecIeYNBaIOT peann3aluio TEXHOIOTHI CO31aHMsl, OOHOBICHUS, XpaHEHUS
¥ BBIJa4u KapTorpaduyeckoi mHpopManuu B rpaduueckoil u mudposoit ¢popmax. B coctas ¢oto-
TPaMMETPHUYECKOMN CHCTEMBI BXOJAT:
aBTOMAaTH3MPOBaHHOE pabouee MecTo onepaTtopa-nemunpposimrka APM-IM;

- (oTorpammerpudeckuii ckaHep;

- aHAINTHYECKHUH cTepeodororpamMmmerpuueckuii mpudop ACPII;

- aHanuTHyecko-udposas pororpammerpudeckas ctanuust ALIOC-M.

B cocraB kapTorpaduieckoii CHCTEMBI BXOST aBTOMATU3UPOBAHHBIE KapTOrpahuUuecKre OACUCTEMBI

- co3maHus UIM(PPOBBIX U JEKTPOHHBIX KapT U maHoB AKII-OK;

- oneparuBHoro ooHoBneHus LIUM AKII-O/]. OcHoBY naHHO# MOACHUCTEMBI COCTABISIIOT pa-
Ooure Mecta Ha ocHOBe IUGPOBOI Pororpammerpuueckoii cucremsr LIOC RM (pazpabotka OAO
«IleneHry);

- moMeuleHus], XxpaHeHus u Beigaun LIM monbs3oBatessim (6a3za nanubix) AKII-B/I;

- MOATOTOBKM W MOJYYEHMs M3JATeNbCKUX opurnHanoB kapT u miaaHoB AKII-MO. B cocras
JaHHOW MOACUCTEMBI BXOAUT MHMPOKOPOpMAaTHBIN pacTpoBelii poToruiorrep PDII coBmecTHOH pas-
pabotrku OUIIN HAH benapycu u OAO «Ilenenr».

B 1998 r. 6bu1n HauaTsl PabOTHI IO MOAECPHHU3ALMHI M PA3BUTHIO CPEICTB CO3IaHMSI U OOHOBIIE-
st LIKM B unTepecax TC Munucrepcta o6opons! Yikpaunsl (OKP ATJIAC-1PB). Ha nepBom sta-
ne ObUTH MOAECPHU3UPOBAHBI Pa0OYHe MECTa U TEXHOJIOTHSA PYYHOro HU(POBAHHS, TOCTABKa KOTOPBIX
BBITIOJTHSUIACH B KapTorpaduieckoM HeHTpe MuHuCTepcTBa 000POHBI Y KPauHHI €IIe B COBETCKOE BPEMSL.

Ha BTOpom 3Tane Hadamuch pabOThI IO CO3JaHUIO MOTHOQYHKIIMOHAIBHOW CUCTEMBI CO3IaHMS,
obOHoBrnenus U Beigaun LIKM. Cuctema ATJIAC BriogaeT B ce0s ISTh MOACHCTEM: (OTOrpaMMETPH-
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yeckyro (ucmonnautensd [Tl «['eocucremay, Bunnuia), ooHoBnenus [[IKM mo oprodoTocHumMkam (uc-
nonautenis AO «CITASPO Ilmocy, XappkoB), co3maHus HUGPOBBIX U 31eKTpOHHBIX KapT (KAP-
TA-LI), aBTOMaTU3UPOBAaHHOTO IMOJYYCHUSI M3IATEIBCKUX OPUTHHAJIOB TONOTpadUUECKUX M CIHEIH-
anpubeix Kapt (U3JAHUE-L]) u xpanenus u Boygaun LIKM (BAHK-L). IToacucremer KAPTA-L],
U3JAHME-I] u BAHK-L] paspabareiBatorcsi B OUIIM HAH Benapycu. B nacrosmee Bpems uaer
9Tal U3TOTOBJICHMS OMBITHBIX 00Pa3LOB MOACUCTEM C MOCICAYIOUINM MPEJICTABICHUEM HX Ha rocy-
JapCTBEHHBIC HCIBITaHU. Bce monacucreMbl (QyHKIHOHHPYIOT B €AMHOM HH()OPMAIMOHHOM MpO-
CTpaHCTBE, OCHOBY KOTOPOT'O COCTaBisAeT 0a30Boe MH(OpMAIIMOHHOE oOecrieueHue, pa3paboTaHHOE B
OUIIN HAH benapycu. bazosemm opmarom o6padotku, xpaneHnus u Boinaun LIKM sBusiercst op-
mat F20S. Iloacucrema BAHK-I]| oGecneunBaeT BhIgady naHHBIX B Hamboyiee u3BecTHBIX [ HC-
¢dopmarax: DXF, MID/MIF, SXF u np.

B nacrosiee Bpems B OUIIM HAH benapycu Bemytcsi paboThl MO0 MHOTHM HampaBJICHUSIM
I'NC: co3manuio THOPUAHBIX CPEACTB BBOJA, OCHOBaHHBIX Ha METOJaX PYYHOrO M CKaHEpHOIo BBOJA
JAaHHBIX, pa3paboTKe HOBBIX METOAOB (hopMHUpoBaHus U(PPOBOI HHPOPMALIK O MECTHOCTHU MO KapT-
MaTtepuaiaM U JaHHBIM TUCTaHLIUOHHOTO 30HAupoBaHus [17, 18].

PaboTsl BenyTCs B paMKax peciyOIMKaHCKHUX U COIO3HBIX MPOrpaMM, IO OTAEIBHBIM KOHTPaK-
TaM ¢ 3apyOeKHBIMU U OTEUECTBEHHBIMH npeanpustusmu. Jannoe nanpasnenue B8 OUIIM HAH be-
JapycH MO-MPeKHEMY SABISAETCS OAHUM U3 IPUOPUTETHBIX.

3aKkiIroueHue

IIpommo 6omee 20 yleT ¢ MOMEHTa Hadajga MacCOBOTO M3TOTOBJICHHS MU(PPOBBIX KapT MECTHO-
cti. CTpeMHTEITFHOE COBEPIICHCTBOBAHUE M pa3BUTHE TexHUdeckoi 0aszwl (IIDBM, ckanepos, rpa-
(uvecknx MOHHTOPOB U Jp.), mosiBieHre Ha phiHkax CHI orpomHOro koimyectsa reonH(OpMaIiy-
OHHBIX CHUCTEM M CHEIHATN3UPOBAHHBIX KapTorpaduieckux U GOTOrpaMMETPHUYECKHX MAKETOB, pea-
JIM30BAaHHBIX B OCHOBHOM Ha MeTojaax 3apyOexkHbix paspadorok (ESRI, Erdas, Intergraf u mp.), pas-
PBIB HAYYHBIX M TEXHUYECKUX CBS3EH MEXy MHCTUTYTAMHU M OPTaHU3AIMsIMHU, paboTalonMMU B 00-
nactu UQpoBoi kaprorpaduu, MpUBENH (PaKTHUECKH K yTpare MPUHIUAINOB €IMHOW TEXHOJOTHH,
eIUHBIX (hOPMATOB, EAUHBIX TPEOOBAaHU K IU(PPOBHIM M SJICKTPOHHBIM KapTaM.

B nacrosimee BpeMs MOsIBISIETCSl OOIBIIOE KOJMYECTBO CTATEH, B KOTOPBIX aBTOPHI MBITAIOTCS
MPUHU3UTH 3HAYMMOCTh PE3yIbTaTOB, MOMYYeHHBIX B mepuoa 1971 — 1992 rr. O paborax UTK AH
BCCP HbIHE TpakTHYECKH HUT/IE HE YIIOMUHAETCS, a €CIIM U YIIOMHHAETCS, TO BCKOJIb3b, XOTS Ha MPO-
TsoKeHnH odTH 20 JeT HHCTUTYT ObLT TrojioBHOW opranm3aiueii B CCCP B oOmactu mudpoBoii KapTo-
rpaduu. 3a ATOT mepruoa ObUIM pa3paboTaHbl TEXHOJIOTHH, OPUCHTHPOBAHHBIC HA aBTOMATH3AITHIO
NPOIIECCOB  PACIIO3HABAHUS KApPTOTpaQUUECKHX H300paKeHU, Ha O0O0BEKTHO-OPHEHTHPOBAHHBIC
CTPYKTYpHI TaHHBIX, Ha 3BOJIOIMOHHOE PA3BUTHE METOJOB M alTOPHUTMOB OOpabOTKM AAHHBIX U HUX
MPUMEHEHHE B HOBBIX pa3pabOTKax, Ha HEMpPEPHIBHOE Pa3BUTHE M COBEPIICHCTBOBaHHE 0A30BOTO MH-
(hopMarmoHHOTO 00ECIeUYeHHsI, OCHOBY KOTOPOTO COCTABIISICT €IUHAs CUCTeMa KllacCU(DUKAIUN B KO-
TUPOBAHUS TONOTpapUIecKoi U TEXHOIOTHIECKOH HH(POPMAITIH.

Ceroxans, HaBepHOE, He OBUIO OBl TEX YCIEXOB B 00JIACTH CO3JaHUS M UCIIONH30BAHUS ITUGPO-
BOH MH(OpPMAITNK 0 MECTHOCTH, eciIi OBl He TnoHepckue pazpadotrku UTK AH BCCP, 29HUU BTC,
HUU TIMK T'opbKOBCKOTO YHUBEPCUTETA U PsIJia IPYTUX OPTaHU3AIIMiA.
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S.V. Ablameyko, A.N. Kryuchkov

DIGITAL MAPPING: HISTORY AND STAGES OF TECHNOLOGIES
DEVELOPMENT AT THE INSTITUTE

The paper considers the history and the stages of development of cartographic information sys-
tems and technologies in the United Institute of Informatics Problems of the National Academy of
Sciences of Belarus during the period of more than 25 years. Generations of created GIS and carto-
graphical data bases are shown. Resent results and projects in the area of GIS and remote sensing data
processing are also given.
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