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O 3anavax KOMIUIEKCHOTO TeOMH(OPMALIMOHHOTO KapTorpadupoBaHus

YK 528.944

W.H. IlImaposa

Kazaxckuil HalMOHAIBHEIH YHUBEPCUTET UM. anb-Dapabu, KazaxcraH, . AiMarsl

O 3aga9ax KOMILIEKCHOTO reOMH(OPMALHOHHOT0 KapTorpagupoBaHus

B crarhe paccMaTpHBAIOTCS HEKOTOPHIE 3aadd KOMIUIEKCHOTO KapTorpadMpoBaHus, KOTOPble HEOOXOAMMO peIuaTh
IIPY COCTABICHUU TEMATHYECCKHX KapT ¢ mpuMeHeHueM [ UC-TexHomoruit.

Knrouegvie cnosa: reonHdpopmannonsoe kaprorpadupoBaHue, TeMarnieckoe KaprorpadgupoBanne, HHGOPMALHOH-
Hple 6a3hl JaHHBIX, OTIepaTHBHAS MH(OPMALHs, MATEMATHKO-KapTOrpaguueckoe MOIEIMpoBaHIe, HH(OPMAIIHOHHbIE
MOJIEITH.

IN. Shmarova
The tasks of complex geoinformation mapping

This article consider some the task of complex mapping to be solved in the preparation of thematic maps using GIS
technology

Key words: GIS mapping, thematic mapping, information databases, operating information, mathematical and
cartographic modeling, information models.

W H. llImaposa
Kemenai reoakmaparTeikK Kaprorpadusiiay Minaerrepi Typasibl

Maxkanana I'AX rexHonorusnapsis nainaaany apkplibl TaKbIPBINTBHIK KapTalap/bl KYpacThIpy/arsl €CenTep/i mery-
e KeleHai Kaprorpadusiiaybie keUbip Mocesenepi KapacThlphUIFaH.
Tyain ce3dep: reoaknaparthlK Kaprorpadyusiiay, TaKbIPLIITHIK KapTorpadusuiay, aknaparTbik MaJiMeTTep 6a3achl,

OMEPaTHBTI aKIapaT, MaTeMaTHKAIBIK-KapTOrpadusiIbIK YIIriiey, aknaparTelk, Yirey.

[eonHpOPMAaMOHHOE KapTorpadupoBaHue, sB-
JACh CTEP’KHEBBIM HANPABJICHUEM COBPEMEHHOM
kapTorpaduy, — XOpouo CoracyeTcst ¢ Tpaauiu-
OHHBIMU METOAAaMU ¥ OPTaHUYHO CBSI3aHO C HUMU.
OHo ofecneynBaeT pacluMpeHue ¥ yriybleHue
MH(OPMALMOHHO}T 6a3bl KapTOrpadupoBaHuUsl, KOM-
IUIEKCUPOBAHME BCEX MCTOYHMKOB HH(pOpMALWH,
BKJTIOYAs JIaHHbIE ANCTAHIMOHHOTO 30HINPOBAHHUS,
pa3BUTHE CHCTEMHOIO MOZIXO0/a B [I03HAHUU 0ObeK-
TOB ITPUPOJIBI U OOIECTBA B3aNMOCBA3aHHBIX JIMHA-
MMYECKUX TePPUTOPUAIILHBIX CUCTEM.

Jns co3ganus 6a30BbIX KapT MPH KOMIUIEKCHOM
kapTorpadupoBaHuyd — JaHAWadToB, MOYB, pac-
CeJIeHUs] HACeNIeHUs, MCIIONIb30BaHMUS 3eMelb —
KOCMMYECKHe CHUMKH TPEJCTaBIISIOT HCTOYHUK
oneparuBHOH MHpoOpMaluu 00 UX COBPEMEHHOM
cocTostHuU. OCOOEHHO 3TO BaXXHO I KapT HC-
TMIOJIb30BaHMs 3€MeJIb, KOTOpPbIE B COBPEMEHHBIX yC-
JIOBUSIX MPAKTUYECKU CO3JAIOTCS 0 KOCMUYECKUM

CHUMKaM. J[J1s peIeHns CIOKHBIX BONPOCOB reHe-
paiM3alMy U KOHTPOJIS TPAaBUIIBHOCTH OTOOpake-
HUsI COBPEMEHHOT0 COCTOSTHUS JTaHAIIA(TOB U [IOYB
Ha y>K€ COCTaBJICHHBIX KapTax HCIONB3YIOT TaKxkKe
9TaJIOHHbIE KOCMHYECKHE CHUMKH.

CoBpeMeHHOe KOMILUIEKCHOe KapTorpadupoa-
HHe TpeOyeT IIMPOKOro MPUMEHEHHUs MPHHIMIIOB
U METOAOB Hay4YHOH MH(OPMATUKU ¥ CHCTEMHOTO
MOJIENUpOBaHus. TeopeTHKO-MEeTOANIECKOH OCHO-
BOM 17151 pa3BepTHIBAHUS pabOT B 3TOM HaIlpaBIeHUN
CIyXXMT MaTeMaTUKO-KapTorpaguyeckoll Mopesnu-
poBanme. [ToatomMy ocoboe 3Ha4eHHe MpHoOpeTaeT
U3y4YeHUE TEOPUH MaTeMaTHKO-KapTorpaduueckoro
MOJIEJIMPOBAHUS, METOAWKH €ro MCHOJB30BAHUS
TIPU CO3/IaHUU TEMATHYECKHUX KapT.

KomnnexcHoe reonHpopMalluOHHOE KapTorpa-
¢upoBanre obecreunBaeT peayM3alui MHOTUX
3a[a4, cpey KOTOPBIX BBIAEIIOT: 1) LieJeHanpas-
NeHHoe obecrnedyeHne aKkTyaJbHBIX 3alpOCOB Opra-
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HOB YNpaBleHUA U JINL, MPUHAMAIOIMX pelleHus
COBPEMEHHBIMU KOHJMIMOHHBIMU KapTorpadude-
CKHMHM MarepuanaMu; 2) CTUMYJIMPOBaHUE Iallb-
Helfmero pa3BuTHS (yHIAMEHTAIBHBIX HAyYHBIX
ucclie0BaHuii B kapTorpaduu u reorpaguu; 3) co-
BEPIIEHCTBOBAHNE METOIUKI KOMILTEKCHOTO KapTo-
rpadupoBaHus.

O¢dexTuBHOE BHeApeHUE reOMH(YOPMAIUOH-
HOro kaprorpadupoBanus TpeOyeT pelleHus Mmpo-
6nembl hopMUpoOBaHUs KapTorpaguyeckux GAHKOB
JaHHBIX. Oco0yI0 CIOKHOCTE OHO NPHOGpeTaeT B
paMKax KOMIUIEKCHOTO KapTrorpadupoBaHus, Tpe-
OyIOlIEro TONHOMW, B3aMMOYBS3aHHOW W TEPPUTO-
pHanbHO KOHKPETHOH WHGQOpMAaLMU O NPUPOAHBIX
U COLMAbHO-3KOHOMUYECKUX CHUCTEMaX Pa3sHOro
paHra, paloHalIbHBIX METOaX aHaAIN3a M CUHTe3a
aToit MHQpOpMaLyH, obGecreyeHus: aBTOMAaTH3UpO-
BAHHOTO MOCTPOEHHS B3aUMOCBSI3aHHOI'O KOMILJIEK-
€a TeMaTU4YeCKUX KapT pa3HOro ComepskaHus U Ha-
3HAYCHMUSI.

I1pu coznanuu 6aHkoB Kaprorpaduueckux JaH-
HBIX BHauaje JO/DKHA OBITH pazpaboTaHa TeMaTu-
yeckas (JIoruueckas) CTpyKTypa uH(pOpMauOHHEIX
Mojzieneil, CONpOBOXKAAEMBIX H 00ecredrBaeMbIX
COOTBETCTBYIOIMMH 0a3aMu NaHHBIX, CHOPMHPO-
BAaHHBIX B BBIYMCIHUTEIBHBIX KOMIUTIEKCaX. DTH WH-
(opMallMOHHBIE MOIENH OTOOPAXKAIOT COCTOAHUE
KapTorpadupyeMblx TePPUTOPHATBHBIX CUCTEM MU
UX JJIEMEHTOB, UX BakKHeHIIe CBOMCTBA M OTHOLIE-
Husl. IpocTpaHCTBEHHO-KOOPIMHUPOBAHHBIE OT-
pacineBble (TeMaruyeckue) 0asel JaHHBIX OOLEIM-
HSIOTCS, KaK IPABMIIO, B €IHHOM MH(POPMALHOHHOM
KOMIIJIEKCE, OCHAIEHHOM CHCTEeMOU yNpaBieHus |
NaKeTaMy TNPHUKIIAJHBIX [POrpamMM, MO3BOJISIOMINX
peanu3oBBIBATE 337a4¥ COAHNS M UCTIONB30BAHUS
TeMaTH4ecKux Kapr [1].

[Tpn ucTIONB30BaHUY CPEICTB U METOIOB aBTO-
MaTH3alUK U KOMIUIEKCHOTO KapTorpaduposa-
HHs YYMUTBIBAIOT TOT (PaKT, YTO OHO JaeT HaubOolb-
it 3¢dexT TONBKO NpH Nepexosie OT MAIIHHHOTO
€O31aHus OTAEBbHBIX 00pa3lloB KapT K pa3paboTke
HX B3aUMOCBSI3aHHBIX CEPUil M aNlbTepHATHBHBIX Ba-
PHAHTOB, BHEJPEHUH aBTOMATU3al[1H BO BCE 3BEHbBS
ABTOPCKUX, COCTABUTEIBCKUX U O(POPMUTEILCKHIX
pabot. st 3Toro HeoOXOMMbI aBTOMAaTH3HPOBAH-
Hble KapTorpauueckie cucTeMbl, Oazupyronmecs
Ha MOIIHBIX BBIYMCIMTEIBHBIX KOMIUIEKCax U 000-
PYAOBaHHEIE COOTBETCTBY FOLUMMH epudepuHBEIMU
ycrpoiictBaMu (uudpoBareny, rpadonocTponTesnn
U T.A.). DTO AOIDKHO 0becrieunBaThcs aBTOMATH3H-
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poBaHHOI uHQOpMaLMOHHON KapTorpaduueckoii
cucremoii AUKC, xoropast sBisieTcsi OCHOBHBIM
3JIEMEHTOM AaBTOMAaTU3HMPOBaHHOM HHQOpMaLMOH-
HOU CHCTEMO KOJUIEKTUBHOTO MOJIb30BaHNUA.

[Iposenennsle Ha kadenpe kaprorpaduu u
reoundopmaruku ¢akynsrera [eorpadun u npu-
ponononezoBanus KasHY wum. anp-Papabu wc-
ClIe[loBaHMs [OKa3alu, YTO IpU pEIIeHHH 3ajady
KOMIIJIEKCHOTO KapTorpadupoBaHus Hauboiee Lie-
Jiecoobpa3Ho coueTaHune TPAIUIOHHBIX ITOJIX0/I0B
¢ HOBBIMH METOJlaMH, OCHOBAaHHBIMHU Ha WH(pOpMa-
LMOHHOH TEeXHUKEe M MareMaThko-kaprorpaduue-
CKOM MOJEJNUpOBaHnu. Takoe coyeTaHue IOJIE3HO
Ha BCEX CTaguiX paboT, HauMHas OT MOJATOTOBKH
THIOBBIX OCHOB M KOHYas pa3paboTKoi BapHaHTOB
HTOTOBBIX KapT U METOAOB MX MCIIOJIL30BaHUS.

Ha 6aze monroraBnmBaeMBIX THITOBBIX KapTo-
rpaduueckux OCHOB pa3HOro BujAa W Maciuraba
co3aaroTcs Lu(poBbie KapTorpadguueckiue OCHOBEI,
obecrieunBaromye GpopMHpOBaHUEe HHGBOPMALHOH-
HBIX 0a3 aBTOMATM3MPOBAHHOTO Kaprorpaduposa-
HHA. B ycloBHAX KOMIUIEKCHOTO Kaprorpadgupo-
BaHUsA Bcerja HeoOXOMMMO IIIAaHUPOBATh CO3JAHUE
€/IMHOH, COIacoBaHHON BO BCeX JJIEMEHTax, Kap-
Torpaduyeckoii 1uppoBoil ocHOBHL. Pa3zpaborka
TIOCJIeIHEN onupaeTcs Ha 3KCIIepUMEHTAbHbIE HC-
CJIeIOBaHMsl CTENEHU U XapakTepa IeHepalu3aliu
BCEX 3JIEMEHTOB KapTorpaduueckoif OCHOBEIL.

Bosmooicnocmu cosoanus kapm pasHulX mMac-
wmabos.

IIpn xommeKCHOM KapTorpadupoBaHUN He-
06x0uMO peluTh BOIpoc 0 Macitabe KapTorpa-
(hruecKoif OCHOBBI, KOTOPBIA 0OECTIEUUT HOIHKHYIO
JIETAIN3aLHI0 CeTH HACEJIEHHBIX ITyHKTOB, T'HAPO-
rpaduu u penbeda, rpaHUl] CeTbX03YroAnii U T.1.
OrtoT Macmtab JOMKeH OBITH KpaTeH MaciuTabam
Tororpaduyeckux KapT W JPYyTuX KapTrorpaduye-
CKHX MCTOYHUKOB.

3areM nepexomsiT K MNPakTHIeCKOMY CO3IaHUIO
nugpoBoif 0cHOBBI. Yalne Bcero 3TOT npoiiecc Ha-
YyHaeTcs ¢ UU(QPOBAHUS CIEHUAIBHO ITOArOTOB-
JIEHHBIX KapTorpauuecKkux MaTepHayoB, pasiie-
JICHHBIX T10 3JIEMEeHTaM cojlepxkanus. Takoit moaxox
ynpolaeT paboThl O PeJaKTUPOBAHUIO H300paske-
HUSl, COITIACOBAHUIO BCEX AIIEMEHTOB KapTorpadu-
YECKOH OCHOBBI, YTOUHEHUIO HOPMBI M KPUTEPUEB
reHepau3aluy.

Ha orTucku 61aHKOBOH KapThl HAHOCATCA LUQ-
pyeMble reorpaduueckue smemeHTHL. Hemocpen-
CTBEHHO C caMoil OJIaHKOBOI OCHOBBI 3alMChIBa-
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FOTCSl IpaHuipl obnacTell U aJIMUHUCTPATHBHBIX
paiioHoB, Tuaporpaduueckas U JOPOXHAs CETb.
OcranbHblEe 3JIEMEHTH OCHOBBI (penbed, IpaHuLbl
CebCKOXO3AMCTBEHHBIX YTOMUM 1 JIp.) MepeHOCsT-
cs1 Ha OJIAHKOBYIO KapTy, Kak IpaBuiio, C IIPHUBIIE-
qeHHeM ApYruX WHQOPMALMOHHBIX HMCTOYHHKOB.
Hmeromuecst COBpEMEHHBIE KOMIILIOTEPHBIE IIPO-
rpaMMBbI TIO3BOJIIIOT COBMEILATh OTOOpaXkeHHe dile-
MEHTOB KapTorpa(uueckoil OCHOBBI € IIABHEIM CO-
JlepykaHieM TeMaTHYECKHUX KapT.

OTBETCTBEHHBIM H CIOXHBIM IIEPUOIOM KOM-
IJIEKCHOTO KaprorpadupoBaHus sABIAETCA Olpe-
JefeHue o0LIero crmcka paspabaThIBAEMBIX KapT,
oIpe/ieNieHIEe UX COJICpXKaHUS, METOAMKHA U CPOKOB
MOArOTOBKH. Yailie Bcero B UX YHCIO BXOAAT Kap-
ThI TIPUPOZBI, HACENEHHsI U XO34HCTBa, Jarollue B
COBOKYITHOCTH JIOCTAaTOYHO LENIOCTHYIO H IIOJIHYIO
XapaKTEepPUCTUKY paccMaTpUBAEMON TEPPUTOPHH.

B HacTosiee BpeMst aBTOMaTH3HPOBAHHBIM ITy-
TeM MOXKHO CO3/1aBaTh CEPUH KIIMMATHYECKUX KapT,
BKJIIOUAs OT/EJbHbIE JJIEMEHTHl U MHTETPAIbHYIO
KapTy palloHUpOBaHUs TEPPUTOPHUH.

Cepust KapT OOCIY)XMBaHUS HaceleHHs, CO3-
JIAHHBIX B aBTOMAaTH3MPOBAHHOM PEXHME, MOIyT
JlaBaTh Pa3HOCTOPOHHIOKO XapaKTEPUCTUKY KHUIIOTO
¢oHIa, ero BeJOMCTBEHHON MIPUHAIIEXXHOCTH, Ka-
YyecTBa, 00ECTIeUeHHOCTH HAcelleHUs JKUIIOM IIJIo-
manso. KapTel M01HOCTH BasKHEHIINX NTOCEIeHU
obnacTy, ee N3MEHEHUH BO BpEMEHHU.

ABTOMarTu3MpOBaHHOE CO3JaHHE  CENBCKOXO-
3STCTBEHHBIX KapT MOXHO MPOBOAUTH IIO JIBYM
HalpaBIeHUAM: aJMUHHCTPaTUBHbIE pPaldOHBL |
CeNbCKOX03AHCTBeHHBIe TpennpusaTus. Ilo agmu-
HUCTPAaTUBHBIM paifOHaM COCTaBIAIOTCA CEpUH
KapTorpamMm, KOTOpble pa3sHOCTOPOHHE XapaKTepH-
3yIOT CENbCKOXO3HCTBEHHbIE IPEANPHUATHSA, OT-
paXxaroT CTPYKTYpy 3eMeNbHBIX (POHIOB M MOCEB-
HBIX IIOIIA/el, MeIHopaLuIo, TPYAOBEIE PeCypPChl
CEJIbCKOXO03HCTBEHHOIO MPOU3BOMCTBA, OCHOBHBIE
CeNbCKOXO3SHCTBEHHbIE (OHIBI, BHECEHHWE MUHE-
panbHBIX ynoOpeHuii. B koHeYHO cyeTe BO3MOXKHA
pazpaboTka aBTOMAaTHM3MPOBAaHHBIX CHHTETHYECKHUX
KapT CeNbCKOXO3siCTBeHHOW TemaTuku. IIpenmy-
IIECTBO TaKMX KapT, HECOMHEHHO, U COCTOUT B TOM,
YTO HTH KAPThI IPU MOJTyYeHNEe HOBOM MHGDOpMauu
MOTYT OIEPAaTHBHO IEPEeCcOCTABIATECA HA KaXKIYHO
HOBYIO JIaTy.

Cnocobbl asmomMamu3upoOSanHoz0 U320mosie-
Hust kapm MHO02000pasHbl. OCHOBHBIMU W3 HUX 5B-
JISIOTCS BblUEpUMBaHUE KapT Ha rpadornocTpouTe-

JAX ¥ oToOpakeHue Ha dKpaHax aucniees. B mo-
creqHee BpeMsi, Ui ONepaTUBHBIX LeJiel, KapThl
KOMILIEKCHOTO KapTorpadupoBaHus BBIBOAATCS Ha
9KpaH JHCIUIes. DTO MO3BOJsIET onmpoOoBaTh MHO-
JKECTBO BapHMaHTOB M3MEHEHMS MAaciuTaboB M CO-
JepKaHus KapT, a Takke crnocoboB Hx odopmie-
nus. [lupokoe pacnpocTpaHeHHE IIEPCOHANbLHBIX
KOMIIBIOTEPOB, CIIOCOOHBIX IepenaBarb COTHHM OT-
TEHKOB L[BETOB, JIE€NAET 3TOT 0e30yMakHBI! criocod
KapTorpaupoBaHUs OYEHb [OMYJIAPHBIM.

BecbMa TepCIEKTUBHO B aBTOMAaTH3MPOBaH-
HOM KOMIILIEKCHOM KapTorpaupoBaHUM IIpUMe-
HeHUe TEXHOJOrni MynbTuMenna. OHU CIIOCOOHBI
oGoramiare npoiecc paboTel Ha KOMIBIOTEPE BOC-
NpOM3BEIEHNEM He TOJNBKO KapT M CXeM U Tabnull,
HO M ILBETHBIX KapTorpapuyecKux Marepuayos, a
TaK>Xe 3BYKOBBEIM COTIPOBOXKIEHHEM B BHJE YUTae-
Moro Tekcra. Hanpumep, Panbg [2] xapakTepusyer
MyIBTUMEAMA Kak Oasupytomuecs Ha OBM cucre-
MBI, HHTETPUPYIOIINe BO3MOKHOCTH cOopa, XpaHe-
HUSL, TIPEICTaBICHNU, Tiepeaadn U 00paboTky Hes3a-
BHCHUMBIX JTaHHBIX U3 MHOXECTBA ONPEAETICHHBIX U
HeOIMpeJelIeHHbIX BO BPEMEHH cpell. OTH JaHHbIE
CHHXPOHHU3UPYIOTCS B IPOCTPAHCTBE, BPEMEHU M
IO OTHOIICHHUIO K CTeLIMaNbHOMY COACPIKaHUIO.

B coBpeMeHHOM KOMIUIEKCHOM KapTorpadgupo-
BaHuu OoJblIas 9acTh paboT B 00I1aCTH MYJIETHME-
Jia TIOCBSLLIEHA BOMPOCAaM CO3AAHUSA KOMIIJIEKCHBIX
3NEKTPOHHBIX arnacoB. llocnegHue, Hampumep,
MIO3BOJIAIOT B COOTBETCTBYIOIUMX pasaenax Ipo-
CMOTpPETH BOIJIBM O HApyLICHHU pasluyHbIX GopM
penbeda, MexaHU3Me CXOZa JIABUH U ceNeil B Tpex-
MEPHOM M300paXKeHUH T0J] Pa3HBIM YITIOM 3pEHUs,
CaMOCTOSITETLHO HAMETUTh U MTHOBEHHO IIOJIyYUTh
npodune WK paspe3 Ui XapaKTEPUCTUKH CTPO-
€HMsl TEePPUTOPUHU. B IepcrekTHBe OTKPOITCI U
HOBBIE BO3MOKHOCTH BO3/IeMCTBHUS Ha OpraHsl 060-
HSHUA U OCSI3aHMs, O YeM BIlepBEle yroMsiHyn P.O.
Teiinop B cBoeit pabote ewe B 1991 r. [3].

Takum 00pa3oM, MOXKHO OTMETUTH OCHOBHBIE
TpeGoBaHUs K reMH(OPMALIOHHBIM TEXHOJIOTHSM,
UCITONB3YEMBIM B KOMITJIGKCHOM KapTorpaduposa-
Hud. DTO, TpeK/e BCEro, MONHOTa UH(GOpMaLiOoH-
HOTO, TIPOrPaMMHOT0, TEXHUYECKOTo 00ecIedeHus,
KOTOpbIE BCTPEYAIOTCA B IIPOLIECCE IKCILLyaTaluu
nH(GOPMAHOHHEIX cucTeM. CTPYKTypa 6a3 JaHHBIX
B TEPPUTOPUANIEHOM H B COJEPXKaTENbHOM IUIaHaX
JIOJDKHA MIMUTHPOBATh CTPYKTYPY HPUPOIHLIX U 13-
MEHEHHBIX YEeJOBEKOM JKOcUCTeM. Biaummocsasu
MEXIy KOMIIOHEHTaMU TeocucTeM o0pasyloT Kap-
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Kac 5THX CTPYKTYP, M B UH(GOPMAUOHHON CHCTEME
OHHU JIOJDKHBI MOJISTIMPOBATECA M HAXOAUThL CBOE OT-
paxeHue.

WudopManioHHas cucTeMa JOIKHA OBITh
KOMILTEKCHON. OCHOBHOE MPEMMYIUECTBO T€OHH-
(OpMaIMOHHBIX TEXHOJNOIMH 10 CpaBHEHHIO C
TPaJUIIMOHHBIME METOJaMH COCTOMT B BO3MOX-
HOCTAX COBMECTHOIO aHaIu3a OONBLIMX Py Ma-
pamMeTpoB B U3 B3aUMHOI CBA3H, YTO OYEHB BAXKHO
JUISL M3YYIEHUs! CJIOYKHBIX B3aUMOOTHOLUEHNH B reo-
rpaduueckoit cpene. Cuctema J0/KHA OBITH OT-

KpBITOH, ObecreunBarh JIETKOCTh Moaupukauuii
JUIS ee TOIIep)KaHnsl Ha COBPEMEHHOM YyPOBHE He
TONBKO pa3paboTYMKaMy, HO U NONL30BATENsIMU 1
IOJDKHA COOTBETCTBOBATH OBICTPO MEHAIOIIMMCS
TexHOJIOrusiM. B HacTosIee BpeMsl B COBPEMEHHBIX
MHPOPMALIMOHHEIX KapTorpaduueckux CHCTeMax
CO3AAIOTCA CETH, KOrja MOXKHO, He 3aKkynas Bech
WHTEPECYIOLINIA N0JIb30BaTeIs IIPOrpaMMHBIH TIPO-
JyKT, UMETH JOCTYII K COBPEMEHHBIM KapTorpagu-
YeCKHM IIPOrpaMMaM, UCIONb3ys NPHHLMIT B3auM-
Horo obmeHa [3].
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