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PE3IOME
KuiBcbKkuii HAiOHAJbHUI YHiBepcHUTET OYAiBHMUTBA I apXiTeKTYpH
CTEIHEHKO POMAH KOCTAHTUHOBHUY
dakyabTeT aBTOMaTH3aWIl | iIHoOpMaLIITHUX TEXHOJIOTIIA,
rpyna ICTwm-I1
Tema aTecTaniiiHOI BUIyCKOBOI po00TH:
«IndopmaniiiHa TeXHOJIOTisA MPOEKTYBAHHS
Ta KOHTPOJIIO MiCIIeN0JIOKEeHHSI MOOLIbHUX 00’ €KTIB»
OCBIiTHIll piBeHb: MaricTp,
crneniaJbHicTD: 126 <<IH<I>OPMAI.IIP1HI CUCTEMM TA TEXHO.JIOFIT»,
HaykoBuii kepiBHuUK: TepentbeB Ouiexkcanap OJiekcanapoBud,
AOKTOP TeXHIYHMX HAYK, Ipodecop, 3aBinyBauy kadeapu ingopmaniiHux

TEXHOJIOTiH MPOCKTYBAHHA Ta IIpI/IKJIaIlHO.l. MaTEeMaTHKHU

Oobcaz pooomu. AtecraliiiiHa BUIIyCKHA po0OOTa MaricTpa CKJIaJa€eThCs:
po3auniB 5, crop. 10, Ttabmuups 14, puc. 28, 3aBaaHHs, aHOTAIisl, BCTYILY,
BHCHOBKIB, CITUCKY BUKOPHUCTAHUX JKEPEIL.

Axkmyanvnicmos memu. CydacHi 1HMOpMaIIiHI CUCTEMH MPEACTABISIOThH
co00I0 HOBUH THUN IHTErPOBAaHUX 1H(POPMALIMHUX CUCTEM, SIKI 3 OJHOrO OOKY
BKJIIOYAIOTh ~ METOJIM  OOpOOKM  JaHuX  OaraThOX  paHilie  ICHYIOYHX
aBromatu3zoBaHux cucteM (AC), 3 gpyroro — BOJIOAIIOTH creuudiku B
oprasizaiiii 1 00poOKU JaHUX.

[HdopmarriitHi cucTeMyu BUKOPUCTOBYIOTH PI3HOMaHITHI JIaHl TIPO 00’ €KTH
Ta XapaKTePUCTUKHU 3€MHOI MOBEpPXHi, iHPopMallito Ipo GOpMH Ta 3B’ SI3KH MIX
00’€eKTaMu, Pi3HOMaHITHI aTpUOYTHUBHI BiJOMOCTI.

Y 6cmyni BuzHaueHi OCHOBHI HaNpsSIMKU AOCIIHKEHHS, OOIPYHTOBAHO
aKTyaJIbHICTh TeMH, CHOPMYJILOBAHO METY Ta OCHOBHI 3aBIaHHS CHUCTEMHU,
MOKAa3aHo 3B 530K 13 MPOrpaMamH, IJIaHaAMU, TEMaMHU.

Y nepuwiomy po3oini «Ananiz npeameTHO1 00J1acTi Ta TOCTAHOBKA 3a7a4i»

po3riIAHyTa peamsaiis B3aeMoxii kaprorpadii 1 rTeoiHpoOpMaTHUKH, IO



saiicHioeThest B pamkax ['IC. T'IC BrimoroTh HOBHM miaxia B iH(opMarriiiHii
JISJIBHOCT1, IO XapaKTePU3YEThCS IEPECTAHOBKOI AaKIICHTIB BijJ MPOIECIB
300py iH(Dopmari (omepkaHHs 1HGOpMAIliiHOT “CHPOBHHM) 10 TMPOIECIB ii
IHTENIEeKTyaJIbHOI 00pOoOKM (BUTOTOBJICHHS 1H(QOpMAIIHOTO “IPOAYKTY”).
binmemicte Bimomux ['IC BkIIOYarOTH y CBOi 3aBOaHHS CTBOPEHHS KapT abo
BUKOPHUCTOBYIOTh KapTorpadiuHi MaTepiain K JpKepeno iHopmarrii.

Y opyzomy poszoini «Mopeni 1 METOAM KOHTPOJIIO MICHEMOJIOKEHHS
MOOLTEHUX 00’ €KTIBY 3aIPONOHOBAHO CTPYKTYypHA CXeMa CUCTEMHU CI1IKyBaHHS
3a MOOUILHMMHM 00’€KTaMH, MaTeMaTH4yHe 3a0e3lcuUcHH, JIIHTBICTUYHE
3abe3reueHHs, 1HMopMaliiiHe 3a0e3nmedyeHHs Ta TEXHIYHE 3a0e3reueHHs
cucteMH,  (yHKI[IOHAJIbHA MOJEIb CHCTEMU KOHTPOJIO MIiCHENOI0KEHHS
MOOUTBHMX 00’€KTIB 13 3aCTOCYBaHHSIM T€OIH(QOpPMAIIMHUX TEXHOJOTIH Ta
aHaii3 METOAIB Ta 3ajJada poO3MI3HaBaHHSA 0O0pa3iB CHUCTEMHM CIIIJIKYBaHHS 3a
MOOLIBHUMH 00’ €KTaMH.

Y  mpemvomy poszoini «llpoexkTyBaHHsS 0a3M JJaHMX CHCTEMUY
MpEACTaBIICHa JIOTIYHA CTPYKTypa ©0a3 MaHUX CHCTEMH  KOHTPOJIIO
MICIICTIOJIOXKEHHSI MOOUIBHMX 00’€KTiB, ¢i3uyHa MoACHb 0a3u JaHUX,
oprasizauis kaprorpadiyHux 0a3 naHux, ¢popmatd oOMIHY KapTorpadiuHUMH
JTAHUMU.

Y uemeepmomy po3oini «Po3pobka iHpopmariitHoro 3abe3reueHHs
CHUCTEMW» 3alpONOHOBAHO TPOTPAMHO-TEXHIYHMA KOMILIEKC TPAKTHIHOI
peamizailii CUCTEMH, aJTOPUTM IEPETBOPEHHS JIHIWHOT MOJENI B CETMEHTHO-
BY3JIOBY, QJTOPUTM MOIIYKY HAWKOPOTLIOrO UUIAXY, alroputMm Jleukcrpa,
aNropuT™M MOOYJOBM Ta aHali3y TPAeKTopii MOOUIBHUX 00 €KTiB, aiarpama
OCHOBHHMX KJIaCiB, OpraHizaiisi inrepdeincy 3 KOpucTyBaueM.

Y n’amomy po3zoini «<Epronomika iHpopmMaIiiiHuX TEXHOJIOT1».

JocnipkeHo aHali3 HeOe3MeYyHUX Ta LIKIJJIMBUX BUPOOHMUYUX (DaKTOPIB,
3aIPOTIOHOBAHO PO3PAXyHOK Yac €BaKyarlii JIFOJEH NP MOXKEeX1 B MIPUMIIICHHI,
Ha peaJbHUX TMPUKIAIaXx OIKUCAHO EProHOMIYHI BHUMOTHM JIO OpraHizaiii

o0J1afHaHHS POOOYHX MICITh 3 KOMIT FOTEPHOIO TEXHIKOIO.



Knrouoei cnoea: miciienonoxeHHsi, MOOIIbHUM 00’ €KT, METOIU, MOJEIII,
0a3a maHux.

Keywords: location, mobile object, methods, models, database.

Axicmo opopmnenna npoexmy. AtecralliiiHa BUITyCKHa poOoTa mMarictpa
opopMieHa Yy BIAMOBITHOCTI JO MJIIOYUX HOPMATHUBHUX JIOKYMEHTIB Ta
METOJMYHMX BKa31BOK I CTYyIEHTIB chemianbHocTi 122 «Kowmm’roTepHi
HAyKH».

3azanvHuit 6UCHOBOK CHMOCOBHO pPOOOMU MA NPUCBOEHHA ABMOPOGI
oceimubo-Keanipikayiiinozo piena «mazicmp». Pobota BUKOHaHa Ha
BUCOKOMY pIBHI, CTYJIEHT NPOJEMOHCTPYBaB BHCOKHHI pPIBEHb TEOPETUYHOI
NIATOTOBKM Ta C(OPMOBAHUX NPAKTUYHUX HABUYOK B OOJACTI Cy4dacHUX

1H(}OpMAIIHHUX TEXHOJIOTIH. 3aCITyTrOBY€E OLIHKU «BIAMIHHOY.

HaykoBuii kepiBHUK / __npod., 1.T.H., TepentreB O.0. /

(miammmc)

[Tocaga, wmicie po6otu. KHYBA, mp-t. IloBitpodnorcekuid, 31,
npodecop, 3aBimyBau kKadeapu iHGOPMALIMHUX TEXHOJOTIM MPOEKTYBaHHA Ta

HpI/IKJ'IaI[HO.l. MaTEMAaTHUKH.
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AHOTANIA

Crenenko P.K. «IH(popMmariitHa TEXHOIOTIS MPOSKTYyBAaHHS Ta KOHTPOJIIO
MICLIEHOJIOKEHHS MOOUJILHUX 00’ EKTIBY.

ArtecramiiiHa  BuUMyckHa poOoTa  Marictpa 3a  CHEIIaJbHICTIO:
126 «IadopmariiifHi cCUCTeMH Ta TEXHOJOTI». — KuiBChbKHMI HaIllOHAJTLHUM
yHIBepcUTET OyAIBHUIITBA Ta apXiTekTypu. — Kuis, 2024.

Arecrariiina poOoTa MaricTpa TNpPUCBAYEHA CTBOPEHHIO CHUCTEMH
KOHTPOJIIO 32 MICIEMOJOXKEHHSIM MOOUTbHUX O00’€KTIB 13 3aCTOCYBaHHSM
1H(OpMAIIHHUX TEXHOJOIIH, sIKa 3BOAUTBHCS [0 PO3POOKH MaTEeMaTUYHHX
MojeNield, METOAIB BH3HAaueHHs MapuipyTty no januMm GPS  mnpuiimaua,
MIPOTPaMHMX IPOIECOPiB, TOOTO J0 peamizamii po3po0IeHOT KOHIIENTYalbHOI
MOJIE/ Il B peallbHUX MporpaMHUX 00’ €KTax, B TaONMIPIX 0a3 JaHuX 1 00’€KTax
1HTepdeincy 3 KOPpUCTYBaueM.

KmrodoBi cinoBa: MiCIIenona0KeHHS, MOOITLHUN 00’ €KT, METOIH, MOJCIII,

0a3a maHux.

SUMMARY

Stecenko R.K. "Information technology for designing and monitoring the
location of mobile objects".

Master's attestation final thesis in the specialty: 126 "Information systems
and technologies". - Kyiv National University of Construction and Architecture.
- Kyiv, 2024.

Master's attestation work is devoted to the creation of a system for
monitoring the location of mobile objects using information technology, which
consists in the development of mathematical models, methods for determining
the route according to the GPS receiver, software processors, that is, to
implement the developed conceptual model in real software objects, in database
tables and user interface objects.

Keywords: location, mobile object, methods, models, database.



3MICT

Beryn

1. Amnam3 mpeaMeTHOi 00JacTi Ta MOCTaHOBKA 3a7adi

1.1 Amnani3 o0’exty iH(popmaTu3aii

1.2 Texwniuni 3acobu BuzHaueHHs1 GPS-koopauHat

1.3 OcobauBocTi reocucteM sik 00’ €KTiB iH(OpMaTH3aLii

1.4 KonmentyaibHa MOJEIb CHCTEMH KOHTPOJIIO MICHETIONIO0KEHHS
MOOUTbHUX 00’ €KTIB
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2. Mogeni 1 METOJIM KOHTPOJIIO MiCIIETIONIOKEHHSI MOOLITLHUX 00’ €KTIB

2.1 CrpykTypHa cXemMa CHCTEMH CHIJKyBaHHS 3a MOOUILHUMHU
00’ eKxTaMu

2.2 @OyHKIIOHAJIbHA MOJENIb CHUCTEMU KOHTPOJIO MICHETOI0KEHHS
MOOUIBHUX 00’ €KTIB 13 3aCTOCYBAaHHSAM IreolH(OpMaIIiHUX TEXHOJIOT1I

2.3 Amnamiz MeTONIB Ta 3aJada po3Mi3HaBaHHA oOOpa3iB CUCTEMU
CJIAKYBaHHS 32 MOOUTBHUMU 00’ €KTaMU

3. IIpoekTyBaHHs 0a3u TaHUX

3.1 JloriuHa cTpykTypa 6a3 TaHUX CUCTEMU KOHTPOJIIO MICIICTIOIOKEHHS
MOOUTEHUX 00’ €KTIB

3.2 ®di3uyHa MojIeNb Oa3u JaHUX

3.3 Opranizarinisa kaprorpadiuHux 6a3 JaHUX

3.4 ®opmaTtu 0OMiHY KapTorpadiuHUMU JaHUMU

4. Po3pobka iH(popmariiiiHoro 3ade3nedeHHs iH(QopMaIiitHOi cucTeMH
KOHTPOJTIO MICIIEIIOJIOKEHHSI MOOUTBHUX 00’ €KTIB

4.1 AaropuT™m nepeTBOpPEHHs JiHIHHOT MOJIENi B CETMEHTHO-BY3JIOBY

4.2 AnropuT™ NOLIYyKYy HAMKOPOTLIOrO LIISAXY

4.3 Anroput™m noOy0BH Ta aHaJi3y TPAEKTOPIi MOOITBHUX 00’ €KTIB

4.4 ]JliarpaMa OCHOBHHX KJIaciB



4.5 Opranizaiig iHTepgency 3 KOpUCTyBauem

5. Epronomika inopMaiiHuX TeXHOJIOT1i

5.1 AHani3 HeOe3NMeYHUX Ta MIKIJTMBUX BUPOOHUYUX (haKTOPIB

5.2 ImxeHepHe pilleHHS 3 TUTaHb OXOPOHU Tpall MpH Po3poodI
1H(pOpMaLIIHHOT CHCTEMHU

5.2.1 Po3paxyHOK 4acy eBakyallii JIFoJiel TIpu MOKeX1 B IPUMIIIEHHI

5.2.2 EpronomiuHi BHMOTH JO oOpranizauii i o0nagHaHHs poOouux
MICIIb 3 KOMIT I0TEPHOIO TEXHIKOIO

BucHoBkH

Cnucok BHKOPHCTAHOI JITEpaTypH



BCTYII

Ha cyuacHoMy etarmi po3BUTKY 1HpopMaTH3allii, IK B HaIIH KpaiHi Tak 1
32 KOPJIOHOM BaXXJIMBa POJIb HAICKUTH TAKOMY HAMNPSIMKY Y KOMIT FOTEpHIN
00poOr1i iHpopMmarii sk iHGopmarliiiHi cucteMu. BoHn HalKkpaiie BiamoBiIal0Th
yMOBaM JI0 CTBOPEHHS IPUHIIMIIOBO HOBOTO 1H(OPMAIIHHOTO POCTOPY.

CyugacHi iH(pOpMAIliiiHI CUCTEMH NPEACTABIAIOTH COOOI0 HOBUW THI
IHTErPOBAHUX 1H(OPMAIIIHHUX CUCTEM, SIKI 3 OJHOTO OOKY BKIJIIOUAIOTh METOJU
00poOKM NaHuX OaraThoX paHilie iICHyro4Ynx aBroMaruzoBaHux cucreM (AC), 3
JPYroro — BOJOIIOTH cielU(iKU B OpraHizauii 1 00poOKu JaHUX.

[TpakTuuno e Bu3Havae ['IC sk GaraTominbpoBi, OaraToacekTHI CHCTEMH,
AKAM HEOOXIAHUN KOMIUIEKCHUM TIAX1J K JOCHIPKEHHIO 1 BHOOpY
1H(pOpMaIIITHOT OCHOBH 1 TUITIB OOPOOIIOBAHUX JAHUX.

Opraniune noegHaHHs Kaprorpadii 3 MOXKIMBOCTIMU 00pOOKHU 0a3 TaHUX
Ta IHIIOI aHaMITUYHOI 1H(pOpPMAIil PO3KPUBAE MOMIUBOCTI JJII CTBOPEHHSA
MPUHITMTIOBO HOBUX 1H(OPMAIIWHUX I1apiB, MIBUIKOI 0OpOOKU HASBHUX JaHUX
Ta MiITOTOBKH Ha X OCHOBI PI3HOMAaHITHUX JIOBIJIKOBUX MaTepiajiB.

[indopmariiiiHi cHUCTEMH BHKOPHUCTOBYIOTH PI3HOMAHITHI JaHl Mpo
00’€KTH Ta XapaKTePUCTUKH 3E€MHOI MOBEpxHi, iH(opmalio npo dopmu Ta
3B’SI3KM MK 00’ €KTaMu, pi3HOMAaHITHI aTpuOyTUBHI B1JIOMOCTI.

XapakTepHOI BJIACTHBICTIO 00’€KTIB  1H(MOpMAIITHUX CHUCTEM €
MO>KJIMBICTB 1X rpadigHoro BimoopaxeHHs 3acobamu ['1C, B ToMy BUTIISL, SIKAN
JIFOZIMHA CIIPUMMAaE HaKpauie.

1100 moBHICTIO BiIOOpa3sUTH Te000’€KTH pealbHOTO CBITY Ta BCl iX
BJIACTUBOCTI, HEOOXIJIHO 3aCTOCYBaHHSI MOJEJIeH, 10 30epiraloTh OCHOBHI
BJIACTUBOCTI 00’ €KTIB IOCIIIP)KEHHS Ta HE MICTATH JPYTOPSAIHUX BIACTUBOCTEH.

3a momoMoror IuX Mojene iHdopMaliifHl CUCTeMH 30epiraroTh Ta

BijoOpaxkaroth 00’ektu. IC — 11e aBTOMaTtu3oBaHa iH(doOpMalliiiHa cucTema,



npu3HayeHa Juisi oOpoOKM MPOCTOPOBO-YaCOBUX JIaHUX, OCHOBOKO i1HTErparii
SAKUX CIIyTye reorpadiyHa iHpopmarris.

Ha ocHoBi reorpadiunoi iHdopmamii (GopMyloTbcs Te000’€KTH
BIJIMOBITHO 10 0OpaHOi MOJIEN1 JaHUX.

He cnin 3abuBatu npo te, mo B IC 3a1iCHIOETHCS KOMIUIEKCHA 00poOKa
iHbopMarlii - Bij ii 300py 10 30epiraHHs, OHOBJICHHS 1 IPECTABICHHS.

CyKynHICTb TEMaTHYHO TIOB’S3aHUX T€000’€KTIB, OPraHi30BaHUX Y
BUTJIAJIl €IMHOI CYTHOCTI sIBIIsiE 0000 1Iap. Jleska CyKymHICTh IIapiB CKIIaJae
kapty. s Toro, no0 npencraBiaTu reorpadiuny iHdopmailito (1map, Kapty) B
CJIEKTPOHHOMY BHIJISII, HEOOXIJHO JOTPUMYBATHUCh JeIKoro Gopmary.
Pi3HOMaHITHICTh ICHYIOUMX (oOpMaTiB OOYMOBJIEHA BEJIHMKOK KUIBKICTIO
IHCTPYMEHTAJIbHUX T€01H(QOpPMAIIHHUX CUCTEM.

OpauM 3 eTamiB pPO3BUTKY CydacHOi HayKH JI€ MIMPOKO 3aCTOCOBYIOTHCS
MoxuBocTI [C-texHomorii - € GPS cuctemu. ToOGTo TexHoJOrIs rI00aTIbHOI
cucremu no3uuionyBanns (GPS)-1ie peBontoniiiHuii MeTo 1 KapTorpadyBaHHs Ta
300py reorpadiunux gaHux. Crnovarky BiH OyB po3poOJieHUH SK cucTeMa AJis
Hapiramii ¥ BU3HAYCHHS dYacy JIJis BiMicbkoBoro BukopuctanHs, GPS crana
JAUPYIOUOIO TEXHOJIOTIEO I cO0pa TaHUX M 3arajibHOro KapTorpagyBaHHs 3a
nonomoroto reoindopmaniitaux cucrem (I'1C). skyrouu cBoiil TouHOCTI Ta 24-
TOJIMHHINA JOCTYITHOCTI TI0 BCchoMy cBiTY, GPS iineansHo miaxoauTs aiis cbopa
1H(popmarlii, HEOOX1AHOI JJIsl CTBOPEHHS TOYHHMX KapT.

OcranHIM yacoMm, CTa€ Ay’Ke aKTyaJbHUM MUTaHHS MPO CIIIKYBaHHS Ta
KOHTPOJIb 3a PI3HOMAHITHUMU MOOUTBHUMHU 00 €KTaMH, BIiJ TEPECIYHOTrO
TypucTa, SIKMi Mae cBii nepcoHanbHui GPS mnpuiimMau, 10 crpaTeriuHux
BIMCBKOBHX IOTPEO.

OTxe, METOI MJAaHOTO TPOEKTy € po3poO0Ka CHUCTEMH KOHTPOIIIO
MICLIETIONIOKEHHA MOOLIBHUX OO0 ’€KTIB 13 3aCTOCYBaHHSAM 1H(GOpMAIiTHUX

TEXHOJIOTIH.



1. AHAJI3 TIPEAMETHOiI OBJIACTI. TOCTAHOBKA
3AJAYI

1.1 Amnaui3 00’exty ingopmaTusauii

O06’exToM iHpOpMaTH3aIii € MOOUTBHHI 00’€KT , TKMM 3HAXOAUTHCS Ha
NeBHIA TepuTopli, A€ BIH TMeperae CBOi MOTOYHI KOOPAWHATH, WOTO
MICIICTIOJIOKEHHSI MOKe OyTH TOoJaHe y BUIVISAI KapTorpadiqyHOro 300pakeHHs
SK Ha TepMiHaml JHCIeTdepa, TaK 1 camMoro oOO0’€kTa 3 BHU3HAUYCHUMHU
KOOpAMHATAMHU MICLENOI0KEHHS.

Takum uymHOM, ™poONEeMa 3BOAUTHCA, MO-TEpIIe, [0 BU3HAYCHHS
MPOCTOPOBUX KOOPJMHAT MICIENOJIOKEHHSI MOOLIBHOIO OO0’€KTY Ha OCHOBI
JaHUX OTPUMAHUX 3 CYINyTHHKa MpU JOMOMO31 CHCTEMHU IJI0OATBHOTO
no3uuionyBanHs (GPS), Ta 1npu HagBHOCTI MOBHOTO BHKOPHUCTAHHS
MosxJMBOcTel reoiHpopManiitaux cucteM (I'IC).

OpnuM 3 eTamniB pO3BUTKY Cy4acHOi HayKH JI€ IIMPOKO 3aCTOCOBYIOTHCS
MoxuBocTl I'IC-TexHomorii - € GPS cucremMn, TOOTO TEXHOJIOTIS TII00AIBHOI
CUCTEMU TIO3UIIOHYBaHHSI.

OcTanHIM yacoM, CTa€ Qy’kKe aKTyaJlbHUM MUTAHHS MPO CIiAKYBaHHS Ta
KOHTPOJIb 3a PI3HOMOHITHUMH MOOITBHUMU 00’€KTamMu, BIJ TEPECIYHOTO
Typucta, SIkuii Mae cBid nepcoHanbHuii GPS mpuitmMau, mo crpaTeriuHux
BIMCBKOBHUX MOTPEO.

Jlns BUpiIIeHHS 1€l 3a/1a4l HeOOX1JHO MaTH HACTYITHY 1H(POpMAIIito:

- Kapra 3 msxamMu mpo MiCIENOJIOKEHHS 00’€KTYy Y TOTPiOHOMY
dbopmari.

- TpancnopTHi Mapuipytd y mnotpiOHomy dopmari (TiHiMHA Ta
CErMEHTHO - BY3JI0Ba).

- JlaH1 ipo MOTOYHI KOOPAMHATH MOOUIBHOTO 00’€KTY OTpHUMAaHIi 3a
JIOTIOMOTO10 TJI00aIbHOT CUCTEMH TO3UI[IOHYBaHHSI.

['eoindopmartist — 11e IPOCTOPOBO JIOKATI30BaHa 1H(OpMaILis 11010

MIPUPOJIHUX 1 COIMIANIbHO-EKOHOMIYHHUX 00’ €KTIB, SIBUII 1 MpoIeciB 3emii, B ii



HaWOLIbII 3arajbHUX CTPYKTypax, (opmax, 3B’s3Kax, 3aKOHOMIPHOCTSX,
0JIep)KaHUX reorpapiyHUMU, Fe0AC3UYHUMH, TeO(PI3UNUHUMU, JUCTAHIIIMHUMU Ta
iHIMMHA MeTonaMu. ['eoiHpopMallis BU3HAYAETHCS CYTHICTIO caMOro 00’€KTa,
BIIHOIIICHHAMHU MK 00’ €KTaMu 1 iX BJIACTUBOCTSIMH, O3HAKaMH (3MICTOBHUMHU —
BIJTHOIICHHS IO TEBHOI MOHATIHHOI KaTeropii, BKJIOYAIOYW Woro (i3uwdHi i
JIOT14HI BJIACTUBOCTI, T€OMPOCTOPOBO-CTPYKTYPHUMHU — MOTO 30BHIIIHS (hopma,
TOTIOJIOTISI KOHTYypa 1 BHYTPIIIHS MPOCTOPOBA CTPYKTypa), TI€OAEC3UYHOIO
(maHOBE 1 BUCOTHE MOJIOKEHHS) 1 BIAacHOIO ((hi3uuHi, JIOT1YHI, TEOMETPUYHI 1
TOTIOJIOT14H1 BIIACTUBOCTI) METPUKAMHU.

['eoindopmaTtka — TOHATTS, IO MO3HAYA€ ABTOMATHUYHY IEPEPOOKY
IIPOCTOPOBO-YacOBOI 1HPOPMALIIi 100 TEOCUCTEM PI3HOTO 1€PAPXIYHOTO PIBHA 1
TEPUTOPIATLHOTO OXOTUICHHSI.

[IpakTiuHa peanmizamia B3aeMoAli Kaprorpadii 1 reoiHPOPMATUKU
3niicHioeThesl B pamkax ['IC. I'IC BTum00T HOBUM MiAXia B 1H(QOpMaLiiHINA
TISJIBHOCT1, IO XapaKTePU3yEThCS IEPECTAHOBKOI AaKIICHTIB BijJ IPOIECIB
300py iHbopmanii (oxepkaHHs 1HGOPMAIIHHOI “CUPOBUHU) A0 MPOLECIB ii
IHTEJIEKTyaJIbHOI O0OpOOKHM (BUTOTOBJICHHS 1H(OPMAIIHHOTO “NIPOAYKTY’).
binbmrictes Bigomux ['IC BkiIO4aroTh y CBO1 3aBJaHHS CTBOPEHHS KapT abo

BUKOPUCTOBYIOTh KapTorpadiuHi MaTtepiaiu sk JpKepeno iHpopMaliii.

1.2 Texuiuni 3aco0u Bu3HayeHHss GPS-koopaunar

“GPS” - ue nepmri 6ykBu anrmiiicbkux ciiB "Global Positioning System" -
rJi00ajibHa CUCTEMA MICLIETIOJI0KEHHS.

GPS cknamaerses 3 24 mMTYyYHUX CYNMYyTHHUKIB 3€MIll, MEPEXi Ha3eMHUX
CTaHII  CIOCTEPEKEHHS 32  HUMHU 1  HEOOMEXEHOI  KUIBKICTIO
KOPUCTYBAJIBHUIIBKUX MpUHMaviB-oOuncaoBadiB. [lepmuii cymyTHHK IS
po6otu GPS 6yB 3amymienuit y moromy 1978 poky. ChoromHi cucteMa MiCTHTb
y cob01 28 cymyTHUKIB. [ MOKpUTTS 3eMHOI Kyl HEOOXiMHO TUIbKK 24

CYIyTHHKA, 1HIII BUCTYNAIOTh y SIKOCTI 3anacHUX. CymyTHHUKH pO3MOJAUIEH] 1O



mectd opOitax Ha BHcOTI O0iu3bko 20 000 kM (10 YOTHPHOX CYyNMyTHUKA Ha
KOXKHIM op0iTi) 1 MalOTh HaXxmia 55° CTOCOBHO ekBaTopa. BoHu pyxaroTbes 31
MIBUIKICTIO OJM3bK0 3 KM/3 (B2 000OPOTH HABKOJIO 3eMIli MEHII YUM 3a J00Y).
Taka KoH]iryparllisi CACTEMH JI03BOJISIE MPUMMATH CUTHAJ BiJIpasy BiJl AEKUJIBKOX
CYIyTHUKIB TPAaKTHYHO B OyIp-fKiM Micli 3emili (32 BHHITKOM JESKHX
NPUIOJISIPHUX 00IacTei).

"GPS" nmpusHaueHa [ BUSHAYEHHSI MOTOYHUX KOOPAWMHAT KOPUCTyBaya
Ha TIOBEPXHI 3eMJTi YU B HABKOJIO3EMHOMY IPOCTOPI.

Hasgiramis.

[To panmiocurnamax cynytHukiB GPS-mpuitmMadi KOpHCTyBauiB CTiHKO 1
TOYHO BHM3HAYalOTh MMOTOYHI KOOPAMHATH MicUs po3ramryBaHHsA. [lorpimHocTi
HE TIEPEBUIIYIOTh AECATKIB MeTpiB. [[pOro IIJIKOM JOCTaTHBO ISl PIILICHHS
3a7a4 HaBiramii MoOUIbHUX 00'ekTiB (JTiTakk, KOpaOji, KOCMIYHI amapard,
aBTOMOO1T1 1 T.11.).

OcHoBu cuctemu GPS MoxHa po30UTH HA T'ITh OCHOBHUX IMiIMTYHKTIB:

l. CynyTHHKOBa TpHJIaTepallisi - OCHOBAa CUCTEMHU.
2. CynyTHHKOBA JAJIBHOMETPisl — BUMIpP BIJICTAHEH /10 CYITyTHHUKIB.
3. TouHa TMMYacoBa MPUB'A3KAa — HABIIIO MOTPIOHO CHHXPOHI3YBATH

TOJMHHUK Yy MpUKMayi 1 Ha CYNMyTHUKY 1 Uil 4Oro MOTpiOeH 4-i KOCMIYHMIA
amapar.

4. PosramryBaHHsS CyNmyTHHKIB — BHW3HAYEHHS TOYHOTO ITOJIOKEHHS
CYIyTHUKIB Y KOCMOCI.

5. Kopekiiisi moMmiok — oOJiK MOMHIJIOK BHECEHUX 3aTpUMKaMH B
Tpomnocdepi i 10HOCPeEpi .

CymyTHHKOBA TpHJIaTepartis.

Orxe, 3amauero Tpwiateparlii (TplaHrysiii) € oOYHUCICHHS KOOpJIWHAT
00'eKTa NUITXOM BUMIpy HOT0 TaIbHOCTI Bl TOYOK 13 3aJJaHUMH KOOPAMHATaAMHU.
Y wnamomy Bumanky o6'ektom € GPS-mpuiimaud, a Toukamu 3 3aJaHUMHU

KOOpAMHATaMH - TpU CynyTHUKH cuctemu GPS.



[Ipurnyctumo, 10 BiJICTaHb Bij OJTHOTO CYIyTHHUKA B1JIOMO 1 MU MOXKEMO
onucaTt cdepy 3aJaHOTo pajiyca JOBKOJIA HHOTO.

Skmo MM 3HAEMO TAaKOX BIJICTaHb 1 JO JPYroro CyImyTHUKA, TO
oOyMOBJICHE MiICIIE pO3TalllyBaHHS OyJe po3TalloBaHO JeCh Yy KOJIi, IO
3aJ1a€ThCS MEPETUHAHHSIM JBOX chep.

Tperiit cynmyTHUK BU3HAYa€ B TOUYKU HA OKPYKHOCTI (puc.1.1).

OaHo nImepeHse YEaI6IBIET
HAWE NOROKEHAE HI

NOBBPHHOCTH CohEphkl

Mui HaxoOMMCA
HE NOBEPXHOCTH
ITOMA chhepsl

Pucynox 1.1 BusnaueHHst ABOX TOUOK Ha OKPY>KHOCTI

Tenep 3anuiaeTscs TIIBKU BUOpATH MPaBUIbHY TOUKY (puc.l.2).

BTopos HIMEpeHHE YKAILIBAET HAWE
MECTONONOEEHHE HA NEPaCEEHHA
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Pucynox 1.2 Bubip npaBuibHOI TOUKH



OpHak ofHa 3 TOYOK 3aBXKJIU MOKe OyTH BIJIKUHYTa, TOMY I1I0 BOHA
Ma€ BHCOKY IIBHJKICTh TEPEMIIICHHS YM 3HAXOJIUTHCA Ha YM i MOBEPXHEIO
3emui.

TakuM YMHOM, 3HAIOYM BIJACTaHb JO TPbOX CYMYTHUKIB, MOXHA
OOYHUCIUTH KOOPAWHATH O0OYMOBJICHOT TOUKH.

CymyTHUKOBA JaTbHOMETPIS.

3ajadero TaJbHOMETpIi € BU3HAYEHHSI B1ICTaH1 10 00'€KTa MO0 TUMYACOBIN
3aTPUMIII MOIIUPEHHS PaIiOCUTHAIY BiJl HHOTO.

Biacranb 10 CynmyTHHKIB BU3HAYA€THCS MO BUMIpAaX 4acy MPOXOKEHHS
pagiocurHaigy BiJl KOCMIYHOrO amapara J0 TNpuiiMadya TOMHOXXEHUM Ha
IMIBUJIKICTH CBITHA. [ Toro, mo0 BU3HAYUTU 4Yac MOIIMPEHHS CUTHANY HaM
HEOOX1/THO 3HATHU KOJIU BiH 3aJIMIINUB CYITyTHUK.

JUiss 1poro Ha CyNmyTHUKY W y MpuiMayl OJHOYACHO T'€HEPYETHCS
OJTHAKOBHU IICEBIOBUNAIKOBUI KOJI.

Koxen cynytnuk GPS mnepemae nBa panmiocursHaiu: Ha 4acTOTI
L1=1575.42 Mru i L2=1227.60 Mru. Curnan L1 mae aBa najekoMipHUX KOJIH 3
ncesno BunaakoBuMm mrymoMm (PRN), P-kom 1 C/A xon. “Tounuit” um P-xon
Moke OyTu 3ammpoBaHuil 1S BiiickkoBUX Huten. “T'pyouil” un C/A kopn He
samudpoBanuii. Curnan L2 moaymtoerbesi TUibku 3 P-komom. I1[o6 BigcraHb
Oyna oOd4mciieHAa TOYHO, HEOOXigHAa iJiealibHa CHHXPOHI3allisl TOJWHHHUKIB Ha
CYNyTHUKY ¥ y mpuiiMadi, 110 JOCATAETHCS 3a PaXyHOK 3aCTOCYBaHHS aTOMHHUX
TOJIMHHUKIB, M0 3HAXOAAThCS Ha OOpPTY CyMyTHHKA. 3po3yMmilio, IO
BCTAHOBJIIOBAaTU TaKUil TOAMHHUK y KoxkeH GPS-npuiimau HeMoxnuBo. Tomy
JUISL OJiep KaHHsI TOUHUX KOOPJIMHAT 3aCTOCOBYIOTH JICSIKY HAJAMIPHICTh y JaHUX.
Hampuknaz, 1yis BUSHAYEHHsS] KOOPJWHAT BUKOPUCTOBYIOTH JIaHI BiJ] YOTHPHOX
gy Oulbll CynyTHHKIB. OJiepKaBIIM CUTHAJIM Bl JIEKUIBKOX CYIyTHHKIB,
npuiiMad IIyKae TOYKY MEpPEeTUHAHHS BIAMOBIIHUX OKPY>KHOCTEH 1, AKIIO TAKY
TOYKY HE 3HAXOJWTh, T€ KOMI'IOTEpP Yy TpHiiMadl MOYMHAE KOPEKTYBATH dYac
METOJIOM TOCIIOBHUX 1Tepaliii JTOTH, TOKH HE 3BeJE YC1 BUMIPH JI0 OJHIET

TOYKH. TakuM 4YMHOM, 4YMM OUIbLI€ CYNYyTHHUKIB, THM TOYHIIIE BUMIPp.



Cranmaptii  1uuBiibHI  GPS-mpuiiMadi  MOXyTh TpPUHWMATH CUTHAJIM  Bij
JIBaHAJIATA CYMYyTHUKIB OJHOYAcHO. [Ipu 1bOMy CYIyTHUKM BHUBEIEHI Ha
opOITy TaKUM YUHOM, 1100 IPUHAWMHI YOTUPHU 3 HUX Npuitmay "0auus".

[Ipuiimau nepeBipsi€ BXIIHUN CHUTHAJ 13 CyNyTHUKA 1 BU3HA4a€ KOJIU BIH
TeHEepyBaB Takui xe ko, OTpuMaHa pi3HUILI, TOMHOXKEHA Ha MIBUIKICTH CBITIA
(~ 300000 km/c) mae mrykaHa BiACTaHb.

BukopuctanHs Kody [03BOJIsi€ TpUAMayy BU3HAUYUTA THUMYACOBY
3aTpUMKY B Oyzab-skuii yac. KpiM TOTO, CymMyTHUKH MOXYTh BUIIPOMIHIOBATH
CUTHAJI Ha OJIHIH 1 Tl K€ YacTOTl, TOMY IO KOXEH CYMyTHUK 1ICHTU(PIKYETHCS
no coemy IlcenoBumnankoBomy koay (PRN uu PseudoRandom Number code).

TouHa yacoBa IpuB’s3Ka.

Sk 3a3Hauanoch BUIIE, OOUYKMCICHHS MPAMO 3aJI€KaTh BiJl TOYHOCTI XOMIY
rogvHHuKa. Kol MOBUHHUI reHepyBaTHCS Ha CyNYTHHUKY 1 IpHUiiMadl B T€ caMme
yac. Ha cymyTHHKax BCTaHOBJIEHUW aTOMHUN TOJAMHHUK SIKMM Ma€ TOYHICTb
Ou1s onniei cekyHau. OIHAK 1€ 3aHAJTO JOPOro, 1100 YCTAaHOBIIOBATU TaKUU
roJvHHUK y kKoxkeH GPS mpwuiimad, ToMy BUMIpPY BiJl YETBEPTOrO CYITyTHUKA
BUKOPUCTOBYIOTHCS /ISl YCYHEHHS MMOMUJIOK XOAY TOJIMHHUKA MpUiiMaya.

Ili BUMipM MOKHAQ BHUKOPHCTOBYBATH IS YCYHCHHS IIOMIUIOK, IIIO
BUHUKAIOTh SKIO TOAWHHUK Ha CYMyTHUKY W y TpHUiiMadi HE CHMHXPOHI30BaHI.
JIst HaO4HOCTI, UTIOCTpAIlli MPUBENEHI HUXXYE PO3TISIAIOTh CHUTYaIlll0 Ha
IJIONIMHI, TOMY IO TIIBKU TPU CYNMYTHUKU HEOOXITHO ISl OOYMCIICHHS MICIS
po3tanryBaHHs o0'ekrta. (puc. 1.3 1 1.4).

Po3sranryBaHHs CynmyTHHKIB.

Cucrema NAVSTAR mae 24 poOiTHUKIB 3 opOiTaqbHUM mepiogoM y 12
roauH Ha BuCOTI mpubau3no 20200 km Bix moBepxHi 3emuti. Y MIECTH PI3HUX
IUTONIMHAX MalOTh HaXWJ A0 €KBaTopa B 55° , po3ramoBaHo 1o 4 CyIyTHHKA.
3a3HaueHa BUCOTa HEOOXigHaA sl 3a0e3medeHHs CTabUIBbHOCTI OpOITaIbHOIO

PYXY CYIyTHHUKIB 1 3MEHILIEHHS ()aKTOpPy BIUIMBY OMOpPY aTMochepH.
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Pucynox 1.4 O6uunciieHHs MicIs po3TairyBaHHs 00'€KTa

MinicrepctBo  O6oponun  CIIA  (DoD) 3miiicHioe  O6e3ynuHHE
CIIOCTEPEKEHHS 3a CymyTHHKaMHu. Ha KOXHIM CyNmyTHHKY pO3TalloOBaHO KiJbKa
BUCOKOTOYHMX aTOMHHUX TOJIMH 1 BOHM O€3YNMUHHO NEepeAaroTh PajloCUTHAIN 3

BJIACHUM YHIKaJbHUM 1IeHTU(DIKAIIHHUM KOJIOM puc. 1.5



TpeTee naMepeHHe 0adT HaMm NONOEHHE
B OQHOA K3 OEYX BOSMOMMOEHEIX TOHEK

o, MNepecevexne Tpdx cihep
D28T nBe TOUYKM

Pucynox 1.5 Po3rairyBaHHsI CylyTHHKIB B KOCMOCI

Kopekiist moMusox.

Jlesiki  jpKkepena TOMWIOK BUHUKauMx mpu  podoti GPS  Baxko
BunpaBuTH. OOYHCIICHHS TMPUITYCKAOTh, [0 CHUTHAJI TOMHUPIOETHCS 3
0€3yNMHHOI0 MIBUAKICTIO, IO TOPIBHIOE MIBUAKOCTI CBITIa. OJIHAK Y peabHOCTI
Bce HaOarato ckiagHime. [IIBUAKICTh CBITJIA € KOHCTAHTOIO TUIBKH Y BaKyyMI.
Konu curnan npoxoauts depes 1oHocepy (1ap 3apsKeHUX 4YacTOK Ha BUCOTI
130-290 kM) 1 Tpomocdepy, MOro MBHUAKICTb MOIMIUPEHHS 3MEHIIYETHCS, IO
NPUBOAUTH A0 MOMWIOK y BUMIpU AanbHOCTI. Y cywyacHux GPS mnpuitmauax
BUKOPUCTOBYIOTh BCUIAKI QITOPUTMH YCYHEHHS ITUX 3aTPUMOK.

IHoxi BWHUKAIOTH TOMMJIKH B XOJ1 aTOMHHMX TOJHMHHHMKIB 1 opOiTax
CYyNyTHHUKIB, aji€ BOHU 3BHYAWHO HE3HAYHI 1 PETEIBHO BIJCIIIKOBYIOTHCS 31

CTaHIIIH CTIOCTEPEIKCHHS.

1.3 OcobumBocTi reocucrem sik 00’€kTiB iHGopmMaTu3zamii

Skio nmogaTH HayKy y BUIVISIII CKJIAHOI CUCTEMHM, CyOCHCTEMH IPOLIECY

HAyKOBOTO JIOCI/KEHHS CTAHOBJIATH TaKi CIM KOMIIOHEHTIB: CY0'€KT, 00'€KT,

npeaMeT, MeTa, Mixia, 3acodu, pe3ynbTaT. [[i KOMIOHEHTH B3a€MOIOB'sI3aH] 1



B3a€MOOOYMOBJICHI, TOMY iX PO3JUIBHUN aHaji3 MOTpeOy€e MOCTIMHOTO OOJIKY
BCHOI'0 KOMILJIEKCY.

B Haymi BUAUISIOTE TPU HAMTOJIOBHINI CTOPOHHU, 3 SIKUX BOHA MOXKE
aHaI3yBaTUCA: O0'€KTHO-TIPEIMETHA, KOJHM BPAXOBYETHCS OO'€KT HAYKOBOIO
MM3HAHHS, METOJAUYHO-IOCIIAHNAIILKA, KOJH 3Ba)Ka€ThCAd HA JOCBIA, SKUM
MI3HAETHCS ICTUHA; IPAKTUIHO-IIITLOBA, KON BPaXOBYETHCS KiHIIEBA MPAKTUIHA
[1JTb, 3apajIH IKO1 PO3MOYMHAETHCS HAYKOBE JTOCITIIKECHHS.

3aranpHa Teopis kaprorpadii — BUEHHS MPO MPEAMET, METOI 1 00'€KTH
JOCIIKEHHsT KapTorpadii — Jae MiHy 0a3y JJis PO3BUTKY OKPEMHUX TEOpiid
KapTorpadiuHoi HayKH, Cepell SKUX 3pOCTae B CBOEMY 3HAYECHHI TeEOpis
KapTorpaiuHOro MOJENIOBaHHS, MOBH KapT, KapTorpadiuHoi reHepamsamnii i
CUCTEMHOI OpraHi3allii 3MicTy KapT (peecTpy).

Kaprorpadisi, sk HOpuUpoIHUYO-HAyKOBAa OHMCLMIUIIHA 3a OO0'€KTOM, €
aOCTpaKTHO-MaTeMaTu30BaHOK 3a  MeroaoM. KaprorpadiuHa  Mojenb
BiJI0OpaXkae pealibHi MPOCTOPOBO-YACOBI BITHOIICHHS 00'€KTUBHOTO CBITY.

[IpakTHYHO-1I1JIbOBA CTOPOHA HAYKH MICTUThH HE TIIbKH 00'€KTUBHUH, ajie
i cy0'eKTUBHUN MOMEHT, 00 MeTa, sKa IOCTaBJieHa JIIOJIMHOI0, BUILIMBAE 3 ii
notpe6. Hayka 3aBiKaIu CIy>KHIIa i CITY>KMTb NIPAKTHUL. [i 3aBJaHHS — BigKpuTH
1 M3HATHU 3aKOHU 00'€KTA, 1110 BUBYAETHCS, peasli3yBaTH pe3yibTaTH B IHTEpecax
CyCHIJIbCTBA.

Kaprorpadiune mMonentoBaHHs yciMa CBOIMU I'pAaHSIMH TICHO TOB'SI3aHE 3
TUMH O0'€eKTaMHU 1 SBUINAMH, SKI BOHO BijoOpakae. Y HayKOBIH IIpaKTHII
MOJICITIOBAHHSI PO3YMIETHCS JOBOJII IMUPOKO — K CTBOPEHHS 1 BHUBYCHHS
MIeBHOTO 3aMiIHHUKA peaibHOTO 00'ekTa. Llei 3aMiHHMK, MOJIeIb, 3HAXOAUTHCS B
MEBHOMY CIIBBIAHOIIEHHI 3 00'€KTOM, SKWW BHBYAETHCS, a OJIEpKaHl 3a
JIOTIOMOTOI0 MOJI€JII BUCHOBKM TIEPEHOCSATHCS Ha peanbHuil 00'exT. IloTpeba
MOJICJIIOBATH, PI3HOOIYHICTh pealbHUX O00'€KTIB MOTpeOye CIiBBIIHECEHHS
MOJeNl 3 caMUM O00'€eKTOM, 3 yciMa HOTO BIACTUBOCTSAMU 1 BIJHOCHMHAMH.
HaronoiryBanoce, 1mo kKaprorpagiyHOMy MOJICIOBAHHIO JOCTYITHI HE TIJIbKH

30BHIIIHI (POPMHU, a TaKOX CYTHICThb, BHYTpIIIHIN 3MicT sBuml. | 11 momeni



CIy’>KaTh HaM HE TUIbKK JJIs peaiizailii HaKOMMYeHUX 3HaHb (I mepenadi
iH(opmMmairii), a Takoxk — Tpeda 0coOJMBO MIAKpECHUTH Iel pakT — sK 3acid
HAaOyTTS HOBHUX 3HaHb. TakuUM YHHOM, KapTorpadiyHe MOCIIOBAHHS
XapakTepu3ye TporecH KapTorpadyBaHHS Ta BHKOPHCTAaHHS KapT i3
3araJlbHOHAYKOBHX METOJOJIOTIYHUX MO3UIlIH, SIK CMoci0 HAyKOBOTO Mi3HAHHS
HABKOJIUIITHLOTO CBITY.

OG'exT KapTorpadgiyHOrO MOJIETIOBAHHSI — 1€ Ta YacTUHA 00'€KTUBHOI
peasbHOCTI, 10 Mi3HAETHCA METOJOM KapTorpadiyHOro MOJETIOBAaHHSA, 1€ Ti
00'€eKTHBHI MaTepiajbHi sSBUIA a00 aOCTPAaKTHI Ta IMITY4YHI KOHCTPYKTH, SIKI
JOCIIITHUK ySIBIISIE COO1 SIK KOHKPETHY CYKYITHICTh HE3aJIeKHUX BiJ HOTro

CBIJIOMOCTI SIBHIII, IIIO HI1JUIATAIOTh BUBYCHHIO.

1.3.1Cucrema peecTpy TPAaHCIIOPTHOI MepesKi

Cucrema peecTpy MOXKe BUPIIIYBAaTH HACTYITHI TUIIOBI 3aj1a4i:

— CtBOpeHHsI Ta BEIEHHSA KapTorpadidHoi MOJeNl TPaCHCIOPTHOI
Mepexi.

— MopentoBaHHs MPOLECIB PO3BUTKY TPAHCHOPTHOI MEPEXI Ta PiBHS
00CIIyroByBaHHS 10 paifoHax.

— Bu3HaueHss ONTHUMAaNbHUX CXEM IepecyBaHHS IO TPaHCIOPTHIN
MepexXi 3 BUKOPUCTAHHAM TPAHCIOPTY 4K/ab0 BIACHOTO TPAHCIOPTY (B1ACTaHb,
gac, MiHIMaJIbHa KUIBKICTh TIEPECaOK 3araJbHOMICHKOTO TPAHCIIOPTY).

Peectp Bymuib 1 Mopeni BYJIMYHA-TIOPOKHBOT MEpPEkKl BHU3HAYAIOTH
CHUCTEMY PpEECTpallii Ha3B BYJHUIIb Ta iX Miclie po3TanryBaHHs. B 06a3i maHux
peecTpy BynHIlb (IKCYeThcs Taka 1HGOpMAIS: KOJ BYJIHI, THI BYJIHII
(ByJHIIs, MPOCIIEKT, OybBap, IJIONIA, HUILX, JOpora TOIIO0), Ha3Ba BYJIMII, JaTa
OCTaHHBOTO HaliMEHYBaHHS BYJHIl, HOMEpP AOKYMEHTY MpO TepeiMeHyBaHHS,
OIKC MICIS PO3TAllyBaHHS BYJIHIIL, ICTOPUYHA JTOBIJKa BUHUKHEHHS BYJIHUIII Ta 1i
Ha3BU. Y 0a3l JaHUX CTBOPIOETHCS JIBa PO3JUIM: Cy4acCHOrO CTaHy Ta 1CTOpii

Byl (perpobasza peectpy). CTpykTypa peTpopo3airy momiOHa 10 pO3ILTy



Cy4acHOT0 CTaHy, aje B HbOMY (DIKCYIOThCS JAaH1 MPO 3MIHU B ICTOPii PO3BUTKY
BYJIHII].

[IpocTopoBi gaHi PO BYJIHI MOXYTh OyTH MPeICTaBICHI TAKUMH TPhOMa
MOJIEJISIMU: JITHIMHOIO, CETMEHTHA-BY3JI0BOIO Ta IMOJITOHAJIBHOI (IUB. puc.l.6 1

1.7).

Pucynok 1.6 JliniiiHa MOJIeTb BYyJIMUHA-IOPOKHBOI MEPEXKI]

Pucynok 1.7 CermenTHa-By310Ba (a) Ta nojiroHaibHa (0)

MOJIeJI BYJIMYHA-TOPOKHBOT MEPEKI



1.3.2 KoopauHaTtHi xaHi

['eomerpuyno iHdopmalis, IO MICTUTBCS Ha KapTi, MoOxe OyTH
BU3HAUCHA K CYKYIHICTh HAOOpPiB TOYOK, JIiHIM, KOHTYPIB 1 IUIOII, 110 MalOTh
METPUYHI 3HaYEHHS, 110 BIAOMBAIOTH TPUBUMIPHY peanbHICTh. Ll iHdopmaris
yTBOpUTHh Kjac koopauHaTHux ganux [IC, ska € 000B'SI3KOBOIO
XapaKTEePUCTUKOIO 1e000’€kTiB. byayun yacTUHOW (KjlacoM) 3arajbHOi MOJel
naHux 'y ~~57088, koopauwHATHI JaHI BH3HAYAIOTh KJIaC KOOPAWHATHUX
MOJEIEH.

OCHOBHI TUITM KOOPAUHATHUX MOJIETEH.

Knac koopauHaTHHX Mojenell MokHa po30uTu Ha Ttunu. [Ipm npomy
BapTO BpaxyBaTH, IO CHOpoOa BKIYUTH B ONUC IIMPOKUH Halip rpyn
OPUBOAUTHh [0 YCKJIAQAHEHHA Oa3u JaHux 1 mnpoueciB o0pooku. Y TIC
BUKOPUCTOBYIOTh MEHIIIE YHCIIO aTOMAapHUX Mojenei y nopiBHsHHI 13 CAIIP.

VY T'IC, sx 1 B CAIIP, 3acTocoBytOTh HaOIp 0a30BHX T€OMETPUYHUX THITIB
MoOJeNiel, 3 SKHX CTBOPIOIOTH BCl 1HINI, OUIBII CKJIAOHI. 3 ypaxXyBaHHSAM
MPEAMETHOI 00J1aCTi KapT OOMEKYIOThCS JIUIIE ONMUCOM TaKUX THUIIB (CTPYKTYP
reorpaiuHUX aHMWX), IO BIJHOCATHCS 1O TpeAcTaBieHHs Tomorpadii 1 A0
TEMATUYHOTO YIIOPSIKYBaHHSI.

Jlo T'IC BkIrO49ar0Th OCHOBHI THITH KOOPAMHATHUX JaHUX

o TOYKa (BY3JIH, BEPIIUHN);

3 Kparka (By3/1H, BEPILUHH);

. JIHISI HE3aMKHYTA;

3 KOHTYD (3aMKHYTa JIHIs);

o NOJIroH (apeai, paloH) - TPyNM 3aMKHYTHX [UISHOK, —SKi

MIPUMHUKAIOTh APYT 10 ApYra.
VY neskux cUCTeMax B OINKUC OCHOBHMX THUIIIB MOJENEH BKIIOYAIOThH
MOHATTSI IPOCTOPOBA MEpeEXka, 10 € PO3BUTKOM THUITY JaHHX paiioH. KoHTypu 1

JiHIT YacTO TOEAHYIOTh 3arajbHUM TepMiHOM - "miHildHI 00'ekTH". Takum



yuHOM, y pi3HuX [IC 4YuCiIO OCHOBHMX THIIIB KOOPAMHATHUX MOJENEH
3MIHIOETBCS BiJ TphoX 10 M'sATH. [IpoBOojsuM TOPIBHSAHHSA 3 TEXHOJOTISIMHU
CAIIP, Bim3HaYMMO, 10 OCHOBHI THUIH KOOPJAMHATHHUX JaHWX € aHaJoraMu
atomapHux mojneneit y CAIIP, mo Ha3uBaroTh MpUMITHBAMH.

ATpuOyTHBHHII OTIHC.

OmHMX KOOPAMHATHHUX AaHWUX HEIOCTaTHBRO JJIS OMHCY KapTorpadidHoi
yu ckiaaHoi rpadiynoi iHdopmarii. Kaprorpadiuni o0'ekTu KpiM METPUYHOI
BOJIOAIIOTh JIEIKOIO TMPHUBJIACHEHHIO 1M OIHKCOBOIO 1HQOpMaIli€o (HA3BH
MOJIITUYHUX OJMHUIG, MICT 1 PiK). XapaKTepUCTUKH O0'€KTIB, 110 BXOIATH O
ckiamy i€l iHdopMalii, Ha3uBalTh aTpulOyTamu. CyKyImHICTh MOMJIMBHUX
aTpuOyTIB BU3Havae Kiac arpuOytuBaux moaenen [ C.

ATpuOyTHBHI JaHI OMHUCYIOTh TEMATHUYHI 1 TUMYACOBl XapaKTEPUCTHUKHU.
Tabnuig, 1o MICTUTh aTpUOYTH 00'€KTIB, HA3UBAETHCS TAOJIULICIO AaTPUOYTIB.

ATpuUOYyTUBHMI ONKC JOMOBHIOE KOOPAWMHATHE, Pa3oM 3 HUM CTBOPIOE
noBHui omuc mozenei ['IC 1 Bupiniye 3agadi TUMi3alii BUXITHUX JAHUX, 110

CIpOIIly€ TIpoliecHu Kiacudikarii i 00poOKH.

1.3.3BekTopHi i pacTpoBi mogeJri

OcCHOBOIO BI3yaJbHOTO TpEACTaBlIeHHs AaHuX 3a jgomomoror ['1C-
TEXHOJIOT1M CIIyUTh TaK Ha3uBaHe rpadiuHe cepenouilne. OCHOBY rpapiyHOro
cepenoBuIla 1 BiAMOBIAHO Bizyanizamii 06a3u nanux ['MC ckinanaroTh BEKTOPHI 1
pacTpoBi MOJENI.

VY 3arajbHOMYy BHIIAJIKy MOJIENl MPOCTOPOBUX (KOOPAMHATHUX) JaHUX
MOXXYTh MaTH BEKTOPHE UM PacTpoBe (KOMIPKOBE) MPEJCTABICHHS, MICTUTH YU
HE MICTUTH TOMOJIOT1YHI XapakTepuctuku. Llei miaxia 103Bosie KiiacugikyBaTu
MOJIeJIi TTO TPhOX THUIAX:

® pacTpoBa MOJIEINb;

® BEKTOpHA HETOMOJIOTYHA MOJIETb;

L BCKTOpHA TOITOJIOTIYHA MOACIIb.



VYei mi Mozeni B3aeMHO TepeTBopeHi. [Ipote mpu oneprkaHHI KOXKHOI 3
HUX HEO0OXIHO BpaxoByBaTH ixH1 ocobnuBocti. Y I'IC ¢opmi npencraBieHHs
KOOPJIMHATHUX JaHUX BIAMOBIJAIOTh JBa OCHOBHUX TMIAKIACH MOJACICH -
BEKTOPHI 1 pacTpoBi (KOMIPKOBI 4YM MO3aidH1). MOXJIMBHUI Kjac MOJEINICH, 1110
MICTSITh XapaKTEPUCTUKH SIK BEKTOpPIB, TaKk 1 Mo3aiku. BoHM Ha3uBaroThCs
riOpUAHUMH MOJIETISIMU.

BekropHa Mojienb.

[TobymoBa mozeni. Bekropri Moaenm gaHuX OyIyrOThCS Ha BEKTOpax, IO
3aliMal0Th YAacTHHY IMPOCTOPY Ha BIAMIHY BiJ pacTpoOBUX MOJENEH, 110
3aliMaloTh Bech mpocTip. lle BU3Hauae iXHIO OCHOBHY IepeBary - BUMOTa Ha
MOPSJIKM MEHIIOT aM'sAT1 17151 30€peKeHHs 1 MEHIIMX BUTPAT 4acy Ha 0OpoOKy 1
IPEICTaBICHHS.

[Ipy moOyaOBI BEKTOPHUX MOJEIEH OO0'€KTH CTBOPIOIOTHCS IUISIXOM
3'€HaHHA TOYOK MPSIMUMH JIHIAMH, AYraMd OKpPYXXHOCTEH, MOJILIIHIAMH.
[TnomaaHi 00'€eKTH - apeanu 3a/1al0ThCcsl HAbOpaMu JiHINA. Y BEKTOPHUX MOJEISNX
TEpPMIH NOJIITOH (0araTOKyTHHK) € CHHOHIMOM CJIOBa apeall.

BekTopHi MoJeni BUKOPUCTOBYIOTHCS TEPEBAXKHO B TPAHCIOPTHHX,
KOMyHaJIbHUX, MapkeTuHropux npoxaartkax ['MIC. Cucremu [ IC, mo npamtoroTh
B OCHOBHOMY 3 BEKTOPHHMH MOJEIISIMH, OJiepKainu Ha3By BekTopHux ['IC.

VY peanbaux I'IC mMaroTh cripaBy He 3 a0CTpaKTHUMH JIIHISIMH 1 TOYKaMH, a
3 00'eKTaMu, 110 MICTATH JIHII i apeayu, 110 3aiiMaroTh MPOCTOPOBE MOJIOKEHHS,
a TakoX 31 CKJIQJHUMH B3a€MO3B'SI3KAMU M1 HUMHU. TOMy MOBHa BEKTOpHA
mozaenb nanux ['1C BimoOpaxkae MpOCTOPOBI JIaHI SIK CyKYyMHICTh HACTYyITHUX
OCHOBHUX YaCTHH:

* reoMeTpuyHi (METpHUYHi) 00'€KTH (TOYKH, JIiHIT 1 TOJITOHN);

* arpuOyTH - O3HAKH, 3B's13aH1 3 00'€KTaMU;

* 3B'SI3KM MDXK 00'€KTaMH.

Bekropni mopmeni (00'€KTiB) BHKOPUCTOBYIOTH $IK aTOMapHy MOJEh

MOCJIIJIOBHICTh KOOPJIMHAT, 10 YTBOPATH JIHIIO.



JIiHi€r0 HA3MBAIOTh T'PAHMIIIO, CEIMEHT, UM JIaHLIOT aAyry. OCHOBHI THUIIU
KOOPJIMHATHUX JaHUX Y Kjacli BEKTOPHUX MOJeNied BH3HAYalOThCS Yepes
0a30BUil eJIeMEHT JiHIA B Takuid crmoci0. Touka BHU3HAYAETHCS SK 3BHPOJIHLIA
JiHIST HYJIbOBO1 JIOBXKMHM, JiHIS - SIK JIIHIS KIHIIEBOI JIOBXKMHH, a ILUIOIIA
MIPEICTABIISIETHCS TIOCIOBHICTIO 3B'I3aHUX MK COOOI0 CETMEHTIB.

Koxna ninsHka miHIT Moke OyTH TpaHUIICIO AJIA JBOX apealiiB abo JTBOX
nepeTHHaHb (By3J1B). Biapi3ok 3araibHOi IpaHUIll MK JBOMa MEepEeTUHAHHSAMU
(By3mamMu) Mae€ pi3HI Ha3BH, IO € CHHOHIMaMu B mpeameTHid obmacti ['IC.
daxiBii 3 Teopii rpadiB HagAIOTh MpEBary ciIOBYy JIHIA TepMiH pedpo, a s
NepeTUHAHHS BXXUBAIOTh TepMiH BepiiuHa.. Hamonansaum crangaprom CLIA
OoQIUIHO CaHKI[IOHOBaHW TepMmiH JaHuor (chain). Y geskux cucremax
(Arclnfo, GeoDraw) BUKOPUCTOBY€ETHCSI TEPMIH JyTa.

Ha BinMiHy BiJl 3BHYalHMX BEKTOPIB y TE€OMETpii IyrM MarOTh CBOI
aTpuOyTH. ATpuOYTH Iyr MO3HAYAIOTh MOJITOHU MO 000X CTOPOHU BiJ HHX.
CTOCOBHO MOCTIJOBHOTO KOJYBAaHHS JYTH Il TIOJITOHU MAalOTh Ha3BY JIBUH 1
npaBuil.. [ToHsTTa Ayru (naxirora, pedpa) € GyHIaMeHTaIbHUM JJI1 BEKTOPHUX
I'C.

BektopHi Mozeni oAepXyrTh pizHUMH crniocobamu. OIuWH 3 HaWOUIbII
PO3MOBCIOJKEHUX - BEKTOpHU3allisl CKAHOBAaHUX (PacTpoBHX) 300paxeHb. BoHa
MoJIATa€ 'y BUAUICHHI BEKTOPHHUX OO0'€KTIB 31 CKAHOBAHOTO 300pa)KeHHS W
oJIep>KaHHI1 X y BEKTOpHOMY (hopmarti.

Jlnst BekTopu3ailii HeoOXiTHO BHUCOKA SIKICTh (BUpa3Hi JiHII 1 KOHTYpH)
pactpoBux o0OpaziB. Illo6 3abe3meunTtH HEOOXIAHY YITKICTH JIIHIM, 1HOMI
NPUXOAUTHCS 3alMATHUCS MOJINIIEHHSAM SKOCTI 300pasKeHHS.

[Iporiec ckanyBaHHS BUMara€ He3HAYHUX BUTPAT Mpaili, aje HeoOX1THICTh
HACTYNHOI BEKTOpH3alil 30UIbIIy€ BUTPATH MNPAKTUYHO O PIBHSA PYUHOIO
mundpyBanHs. [lpu BexTopu3alii MOXIMBI TOMUIKH, BHUIIPABICHHSA SKUX
3MIICHIOETHCS B JIBA €TAIH:

1) KOpeKTyBaHHS pacTpPOBOIr0 300paKEHHS 10 KOT0 BEKTOPHU3AIlii;

2) KOPEKTYBAHHA BEKTOPHUX 00'€KTIB.
PCKTY p



BektopHi Momeni 3a  JIONOMOIOK  JUCKPETHUX HAOOpIB  JTaHHUX
BiJI0OpaxkaroTh Oe3nepepBHI 00'ekTH yum siBuila. OTXxe, MOKHAa TOBOPUTH IIPO
BEKTOPHY AMCKpeTu3alio. [Ipu n1boMy BEKTOpHE MpeCTaBICHHS

J03BOJISI€ BIIOUTH BEJIMKY MPOCTOPOBY MIHJIMBICTH JIJII OJHHUX PalOHIB,
YUM ISl IHIIUX, Y TIOPIBHSAHHI 3 paCTPOBUM MPEJCTABICHHSM, 110 0OYMOBIICHO
OUTBII YITKUM MOKa30M IPaHMIIb 1 IXHROIO MEHIIO0 3aJICKHICTIO BiJl BUX1THOTO
oOpaza (300pakeHHs), YUM IpPU pacTpoBoMmy BimoOpaxkeHHi. Ile Tumoma s
COLIIaTbHUX, €KOHOMIYHMX, AeMOrpadiuHuX SBHUI, MIHJIMBICTh SIKUX y Pl
paiioHIB OUIBIII IHTEHCHBHA.

Jlesiki 00'€KTM € BEKTOPHMMH IO BU3HAYEHHIO, HAINpHUKJIad TpaHUI
BIJINIOBIJTHOTO 3€MENIbHOI JIUISHKH, TpaHUll paioHiB 1 T.J. ToMy BEKTOpHI
MoOJiel 3BUYaifHO BUKOPUCTOBYIOThH JUIsl 300pYy JaHMX KOOPJAMHATHOI FeoMeTpii
(TonorpadiuHi 3aMCH), JAaHUX NPO aJAMIHICTPATUBHO-IIPABOBI IPaHULI.

Oco0IMBOCTI BEKTOPHUX MOJENEH.

VY BekTopHUX dopmarax HaOIp TaHUX BU3HAUYCHHM 00'ekTamMu 0as3u JIaHUX.
BekTopHa Mozelb MOXE OpPraHi30BYBaTH MPOCTIP Y Oyb-gKii MOCIHIIOBHOCTI 1
nae " MoBUTBHUN J0oCTYyn" 10 TaHUX.

VY BekTopHI Qopmi Jermie 3AIMCHIOIOTHCS oOmepailii 3 JIHIMHUMH 1
TOYKOBUMHU 00'€KTamMH, HAIPUKIIAJI, aHAJI3 MEPEXI1 - pO3p0oOKa MapIIPyTIB PyXy
0 MEPEeXK1 JO0pIT, 3aMiHa YMOBHHUX MMO3HAYOK.

VY pactpoBux ¢opMarax KpankoBH O0'€KT NMOBUHHUM 3aiMaTH LTy
KOMIpKY. Lle cTBOpIO€E psiji TPy AHOIIIB, 3B'I3aHUX 31 CIIBBIIHOIICHHSM PO3MIpiB
pacTpa i po3Mipy 00'ekTa.

o cTocyeThes TOUHOCTI BEKTOPHUX JIaHUX, TO TYT MOKHA TOBOPHUTH PO
nepeBary BEKTOPHUX MOJENeH Nepes pacTpOBUMH, TOMY IO BEKTOpPHI JaHi
MOXYTh KOIyBaTuCA 3 OYIb-SIKHM MHCIUMUM CTyNEHEM TOYHOCTI, IO
OOMEKYETHCSl JIMIIIE MOMKJIMBOCTSMHU METOJYy BHYTPIIIHBOTO MPEICTaBICHHS
KOOpAMHAT. 3BUYAtHO I TPENCTaBICHHS  BEKTOPHUX  JIAHHUX
BUKOPUCTOBYEThCA 8 uu 16 AECATKOBUX 3HAKIB (OJMHApHA YM TOJBiHHA

TOYHICTB).



Tinpku fgesikli  KJIack JaHWUX, OJIEP)KYBaHMX Yy TIPOLeCi BHUMIPIB,
BIIMOBIAIOTh TOYHOCTI BEKTOpPHMX JdaHuX. lle maHi, oTpumaHi TOYHOIO
3MOMKOIO (KOOpAMHATHA T€OMETpis); KapTH HEBEIUKHUX IUISHOK, CKIAACHI 1O
TororpadgpiyHUX KOOpJMWHATaX, 1 TMOJITAYHI TpaHUIll, BU3HAYEHI TOYHOIO
3MOMKOIO.

He Bci mpupoani siBullla MarOTh XapaKTEepHI YiTKI TPaHUIl, SKI MOXHA
NPEJACTABUTH y BHJAI MaTeMaTUYHO BH3HaueHuX JiHIA. Ile 00ymoBieHO
JIMHAMIKOIO UM SIBUII CII0CO0aMu 300py MPOCTOPOBOI iHpopMalii. [pyHTy, THIH
POCIIMHHOCTI, CXWJIM, MICLIE JI€ MENIKalOTh JUKI TBApUH - yCl 11 O0'€KTH HE
MalOTh YITKUX IPAHUIIb.

3BUYAITHO JIIHII HA KapTi MatoTh TOBUIMHY 0,4 MM 1, IK YaCTO BBaXKa€ThCH,
B1IOMBAaIOTh HEBHU3HAYCHICTh IIOJOXKEHHS 00'ekTa. Y pacTpoBiil cucTeMi I
HEBHU3HAYEHICTh 3aJIa€ThCA PO3MIPOM KOMIpKH. ToMy BapTo mam'sitaTu, IO B
I'lC niiicHe mpeacTaBiaeHHsI NPO TOYHICTh JAIOTh PO3MIP PACTPOBOI KOMIPKH 1
HEBHU3HAYCHICTh MOJIOKEHHS BEKTOPHOTO 00'€KTa, @ HE TOYHICTh KOOPUHAT.

['eomeTpuyH1 AaHl CKJIAJalOTh OCHOBY BEKTOPHOI MOJENI, MpOTE, SK
BIJI3HAYEHO BHUIIE, Y 11 CKJIaJl BXOASATh TAaKOX aTpUOyTH 1 3B'SI3KU. ATPUOYTH BKE
PO3IIAAINCSA AOCUTh JOKIAAHO. 3yNMUHUMOCS Ha 3B'SI3KaX y BEKTOPHUX
Mozensix. Jlns 1mporo HEOOXITHO PpO3TJSHYTH TOMOJIOTIYHI BJIACTHUBOCTI
BEKTOPHUX MOJEJICH, TOOTO PO3TISHYTH TOMOJIOTIYHI MOJIENI, IO € PI3HOBUIOM
BEKTOPHUX MOJIENIEH JTaHHUX.

PactpoBi mozeni.

OcHoBu moOynoBu. Haramaemo, 1o wmonaens JaHUX SBISE COOOIO
BIJIOOpa)KEHHS HENEPEpPBHUX MOCTIJOBHOCTEW pealbHOro CBITY B HaOIp
JTUCKPETHUX 00'€KTIB.

VY pacTpoBux MoIeNISIX JUCKPETHU3allisl 31HCHIOETCS HANOIBII MPOCTUM
crocoOoM - Becb OO0'€KT (HOCHIIKyBaHa TEPUTOPIs) BIIOOPAKAETHCA B
MIPOCTOPOBI KOMIPKH, IO YTBOPATH PETYISIpHY Mepexy. [Ipu 1nboMy KOXKHIN
KOMIpIII pacTpOBOi MOJEINI BIANOBIAA€ OJJHAKOBA 3a PO3MIpamH, ajie Pi3HUMN MO

XapaKTEePUCTHKAMU (KOJIp, MIIIBHICTH) JAUISTHKA MOBEpXHI 00'ekTa. Y KOMIpIIi



MOJIeIi MICTUTBCS OJIHE 3HAYCHHS, SKa YCEPEIHIOE XapaKTePUCTHKY IUISHKH
noBepxHi o0'ekta. Y Teopii 0OpoOkM 300pakeHb Iig TpoIeAypa BijoMa 3a
HA3BOIO MIKCEei3allis.

SIKIo BEKTOpHA MOJIeNb MoAae iH(GOpMaIlio PO Te, ¢ PO3TAIOBAHUM
TOW YW 1HIINI 00'€KT, TO pacTpoBa - 1H(OPMALIIIO MPO Te, IO PO3TAIIOBAHO B
Tl 4M 1HIOIHA Toull Teputopii. [{e BU3Hauae OCHOBHE MpPU3HAYEHHS PACTPOBUX
MoOJIejIelt — HeTlepepBHE BiIOOPaKEHHS ITOBEPXHI.

Y pacTpoBuUX MOJENSIX B AKOCTI aTOMapHOi MOEN BUKOPUCTOBYIOThH
JBOMIPHUH €JIEMEHT MPOCTOPY - MKCETh (KOMipKa). YIOPSAIKOBaHA CYKYMHICTh
aTOMapHUX MOJIeNiell yTBOPUTDH PacTp, 110, Y CBOIO YEPTY, € MOJICIUTIO YM KapTH

reoo0’eKra.

1.3.4 Osep.ieitHi CTPYKTYpH

[MudpoBa kapra ™Moxe OYTH oOpraHizoBaHa SK MHOXMHA mmapiB (
MOKPUTTIB 4YM KapT-MiAkIanok). KoHIenmis MmomapoBoro mnpeacTaBICHHS
rpadiunoi iHdopmarii 3amosumyeHa 13 cuctem CAD, omnak y I['IC BoHa
oJiep>KaJia IKICHO HOBHM PO3BHUTOK.

[IpuHuMIIOBa BIAMIHHICTB MOJsTae B ToMy, 1o mapu B ['1C MoxyTh OyTn
K BEKTOPHUMH, TaK 1 PACTPOBUMH, MPUYOMY BEKTOPHI ITapu OOOB’SI3KOBO
MOBHHHI MaTH OAHY 3 TPbOX XapaKTePUCTUK BEKTOPHHX JTaHUX, TOOTO
BEKTOPHUN Iap TOBUHEH OYyTH BU3HAUCHUN SIK TOYCUHMH, JIHIMHUA YH
MOJTITOHAJIBHHH JTI0JIJaTKOBO JI0 HOTO TEMAaTHYHOI CIIPSIMOBAHOCTI.

[Hma BAYKJIMBA BIJIMIHHICTh NOIIapOBOTO IIPEACTABIICHHS
reoiHpopMaIifHIX BEKTOPHUX JaHUX TOJIATAE€ B TOMY, III0 BOHU € 00'€KTHUMH,
TOOTO HecyTh iH(DOpMaILIio PO 00'€KTH, a HE MTPO OKPEeMi €JIEMEHTH 00'€KTa, SIK
y CAIIP.

[Mapu B T'IC € Tumom umdpoBux KapTorpadiyHUX MOJEIEH, 10
noOyJoBaHl Ha OCHOBI 00'eqHaHHs (TUMi3alii) MPOCTOPOBHX OO'€KTIB (4u

Ha0Opy MaHMX), 10 MAlOTh 3arajibHI BJIACTUBOCTI YU (yHKIIOHAJIbHI O3HAKH.



TakuMu BIACTHBOCTAMH MOXKYTh OYTH: TPHUHAJCKHICTh 1O OMHOTO THITY
KOOpAMHATHUX 00'€KTIB ( KPaIKoRBIi, JIHIAHI MOJIrOHAILH1); MPUHAJICKHICTh 10
OJTHOTO THUITy MPOCTOPOBHUX 00'€KTIB (KUTIOBI OYIWHKH, TII3EMHI KOMYHIKAITIi,
aJMIHICTpAaTHBHI IPaHUIII 1 T.JT.); BITOOPXKEHHS HA KapTi OJTHUM KOJIHOPOM.

Sk okpemi mapu MOKHa TOETHYBATH JaHl, OTPUMaHI B Pe3yJbTati 300py
NEPBUHHOI 1HpOpMaITii.

CyKynHICTh IIApiB YTBOPHUTH 1HTETPOBAHY OCHOBY TpadidyHOI YaCTHUHU
I'IC (puc 1.8 ). HanexHicTh 00'€kTa M 9acTUHH 00'€KTA /IO IAPY JTO3BOJISE

BUKOPUCTOBYBAaTH 1 J0JaBaTH TPYMNOBI BIACTUBOCTI 00'€eKTam JaHOTO
mapy. A sk BiIoMO 3 Teopii 0OpoOKM JaHUX, caMme iX rpymoBa oOpoOka €

OCHOBORO HiI[BI/IH_[eHHﬁ HpOI[YKTI/IBHOCTi ABTOMAaTHU30BaHUX CHCTCM.

Kursosuii ¢ponn

OxpaHHi 30HH

I'inporpadis

Komynikamii

Cxemu

HlinbHICTH HACEICHHA

Cdepa nocayr

v

InTerpoBana

Pucynox 1.8 Ilpuknan mapis interpoBanoi ['1C



[Ilapu MOXXyTh MaTH SIK BEKTOPHI, TaK 1 pacTpoBi opmatu. OHak 6arato
['IC pomyckaioTh MOXJIHMBICTH POOOTH 13 MIapamMH TUTHKH BEKTOPHOTO THIY, a
pacTp BHUKOPHUCTOBYETHCS SIK MIAKIAAKY. Y 3B'S3Ky 3 IIUM CIHiJ 3a3HAYUTH
MoxauBocTi cuctemu ER Mapper TpancpopmyBaTH pacTpoBe 300pa)KeHHS
3HIMKa B 33/1aHy KapTorpadiyHy MpoeKIiio.

JlaH1, po3MilleHl Ha Iapax, MOXKYTh 0OpOOIATHCA SK B IHTEPAKTUBHOMY,
TaK 1 B aBBTOMaTHYHOMY PEKUMI.

3a 1omomMororo cucteMu (UIBTPIB UM 3aJaHUX MapaMeTpiB 00'€KTH, IO
HaJeXaTh IIapy, MOXYTh OYTH OJIHOYAaCHO MacmTabOBaHi, MEPEMIIIEHI,
CKONIMAOBaHI, 3anydcani B 0a3zy maHux. B 1HmMX Bumajakax (IpH BCTAHOBJIEHHI
IHIIUX PEKUMIB) MOXKEMO HAKJIACTH 3a00pOHY Ha pejaryBaHHs O0'€KTiB IIapy,
3a00pOHUTH iXHIN NEPErysa 4i 3p0OUTH HEBUANMUMU.

bararomapoBa opranizaiiisi €J1eKTPOHHOI KapTH IMPU HASIBHOCTI THYYKOTO
MEXaHI3My KepyBaHHS IapaMu J03BOJIsI€ 00'€THATH 1 B1IOOPA3UTH HE TUIBKU
OUIBIIY KUIBKICTh 1IH(pOpMaIlli, YUM HA 3BUYANHINA KapTi, aJie ICTOTHO CIPOCTUTH
aHaji3 kaprorpadiyHUX JaHUX 3a JOTIOMOTOIO CEJICKINi JaHUX, HEOOXITHUX IS
Bi3yasizailii 1 MexaHi3My "mpo30opocTi" 1udpoBoi KapTH.

Takum ynHOM, pO30MBKa Ha IAPH JI03BOJISIE€ BUPILITYBATH 3aJadl THUM13a1lii
1 po30UMBKM JaHWX HA THUMH, MIJBUINYBaTU €(OEKTUBHICTh 1HTEPAKTUBHOI
o0OpoOKM 1 TpymoBOI aBTOMATU30BaHOI OOPOOKH, CIPOIIYBaTH MPOIEC
30epexxeHHs 1H(MoOpMalii B 0a3ax JaHWUX, BKIOYATH aBTOMATH30BaHI METOJH
MIPOCTOPOBOIO aHAJI3Y Ha CTajli 300py JaHUX 1 IPU MOJIEITIOBAaHHI, CIIPOIIYBaTH
pILIEHHS €KCTIIEPTHUX 3a/1a4.

Beenenns tomosoriunux BiaacTuBocTeil y rpadiuni gani ['IC mo3Bomsie
BUpILIYBaTH 3a/iayi, Kl Merojamu mporpamHoro 3abesnedyeHHss CAIIP ne
peamizyroTbes. Lle, HanpukiIan, MOKIUBICTh HAKIIAJACHHS IIAPIB U OJepKaHHS
HOBOIO INIapy, IO HE € MPOCTHM pPE3yJbTaTOM HAaKIaJIeHHS, a MICTUTh HOBI
00'€KTH, OTPUMaHI Ha OCHOBI METOJ(IB IIPOCTOPOBOTO aHAII3Y 3 BUKOPUCTAHHSIM

JIOT1YHHX OIepallii.



1.4 KoHuentyajabHa MOJeJb CUCTEMH KOHTPOJII0 MIiCHENO0JI0KEeHHS

MOOLIBHHUX 00’ €KTIB

VY3aranpHeHy KOHIENTYaJbHY MOJIENb MNpeACcTaBiIeHo Ha (puc.1.9)
JleranmizoBaHa KOHIIETITyaJlbHa MOJEJIb CHCTEMH TMIPEJCTaBlIeHa Ha

(puc.1.10)

MoOuIbHMI 00’ €KT

GPS npuitmau

A 4

v

MITYYHI CYIMyTHUKH 3eMITi

A

v Cucrema ciiKyBaHHA 32
GPS cranmis MOOIJTBHUMH 00’ €KTaMH

CJIIAKYBaHHS - MOJyJb KapTorpai4Horo

B1J100pakeHHs 00’ €KTa

A 4

- MOJYJIb MOOYIOBU TPAEKTOPIT

TPAEKTOPII 3 3alJITaHOBAaHUM
MapIIpyToM

~_

ba3zn nanux

~_

0JIOK BBOJIy BUBOJIY Ta
penaryBaHHs JaHUX 110
MapuipyTy pyXy MOOLIBHOTO

. - MOAYJIb CITIBCTaBJICHHS

Pucynok 1.9 Y3aranpHeHa KOHUENTyalbHa MOJEIb CUCTEMHU

KOHTPOJTFO MICIIETIOJIOKEHHSI MOOUTBHUX 00’ €KTIB



P4

A

A 4

P;

A 4

Pe

Ps

- orepaTop

Pucynok 1.10 JleranizoBaHa KOHIENTyajlbHa MOJEIb CHUCTEMHU



D — e nani

P — ue mpouecop.

@ P, - 30BHIIIHIA MOJTYJIb

Do (manHi 3 GPS)- moTo4Hi KOOpAWHATHI JTaHHI PO MiCIIETIOI0KESHHS

MOO1UIBHOTO 00’ €KTY B TJI00QJIbHIN CHCTEM1 KOOPAMHAT:

Do= { Dg, D, Dc }, ne

Dy - nani 3 GPS npuiimaua

Ds - 1aHi 3B ITYYHOTO CYIyTHUKA 3eMJIi

D.- nani 3 GPS cranuii cinikyBaHHS

P1 — 11e nponecop oTpuMaHHs 1 nepeTBopeHHs ganux 3 GPS

D1 — pani y BxigHomy dopmati cuctemMu (aHi MPOMOTOYHY IMO3UIIIO B
JIOKaJbHIN CUCTEMI KOOPJUHAT)

P, — niporiecop moOya0BH TPAEKTOPIT

D2 — naHi npo MOTOYHI TPAEKTOPIi pyXy MOOUTbHUX 00’ €KTIB

P3; — miporiecop aHani3y TpaekTopii

D3— nmani mpo 3aruianoBaHi MapiipyT (06a3u 1aHKX)

P4— mpotiecop BBOy Ta pefaryBaHHS MapIipyTiB

D4 — nani ipo 3asBICHI MapIIPyTH

Ps— nporiecop Bi1oOpaskeHHsI MOTOYHOI MO3UIIIT HA KapTi

Ds — nanHi npo cTaTyc MOTOYHOI MO3ULIIT 00’ €KTY

Ps— miporiecop (6710K) BiIOOpaKeHHS OTIEPEIKEHD

Ds — kaprorpadiuni naHi mpo Tpaektopito (kaprorpadiuyna ocnora ['1C)

D7 — nani s BigoOpakeHHs Ha KapTi

Ds — mani npo monepepKeHHS



1.5 IlocTaHoBKA 3axaui

Opniero 3 mpobOiem, IO XapaKTepHa IS CY4YacHOTO  PiBHS
iH(opMaTH3allii € Taka MOXKJIUBICTh SIK MOOUIBHICTB Ta ITUPOKE BIPOBAIHKCHHS
1 3acTOCyBaHHS pI3HOMaHITHUX 3aco0iB 3B’S3Ky 1 KOHTPOJIO  3a
MICIICTIONIOKEHHAM pPI3HOMaHITHHX 00’€kTiB. Jlms po3B’s3ky 1€l 3amadi
3aCTOCOBYIOTH TaK 3BaHy CHUCTEMY KOHTPOJIO 3a MicuenojoxkeHusm — GPS
“Global Positioning System".

s cuctema B moeaHanHi 3 MoxkiauBocTsMu I'IC mae moBHY iH(popMaIrito,
K KOOPJAMHATHY TaK 1 Bi3yaJibHy (ITOJIOKEHHSI Ha KapTi), MPo 00’€KT 3a SIKUM
BEJICTHCSI CTIOCTEPEKCHHSI.

3aBasku I'IC MU MaeMO MOXKJIMBICTBH BIJICIIIKOBYBAaTH PyX MOOIIBLHOTO
00’€KTy Ta HaKJIaJaTH WOTrO TPAEKTOPI0 Ha OyAb-sfKy KapTy MICLIEBOCTI, YH
BUKOPHCTOBYIOUHM IAPH CIIIKYBaTH 3a 00’ €KTOM Ha TICBHOMY TEMaTHYHOMY
mapi.

[IpakTnuHa peamizamia B3aeMoAli Kaprorpadii 1 reoiHPOPMATUKU
3mificHoeThesl B pamkax ['IC, skl 7103BOJISIIOTH BTUIIOBATH HOBHUH IMJIX1T B
1H(pOpMaIIHIA JIAIBHOCTI, IO XapaKTEPU3YEThCS MEPECTAHOBKOIO AKIEHTIB
BIJl TIpoleciB 300py 1HpopMalii (oaepxaHHs 1HGOpMaALIiHOT “CUPOBUHU’) A0
MPOILIECIB 11 IHTENEKTyaIbHOT 00POOKH.

SIk1o mpoaHai3yBaTH HaBEACHY BHUIIE KOHIICTITyallbHY MOJIENTbh CHCTEMH,
TO CTa€ OYEBUIHUM, 0 BXigH1 naHi Dy (manni 3 GPS) ta D4 (mami mpo
3aIJTaHOBAaHWW MapuIpyT) Ha JaHWM Yac YK€ ICHYIOTh 1 HE MOTpeOyITh
JI01aTKOBOI PO3POOKH.

Orxe, 3amada poO3poOKK reoiH(OPMAIITHOT TEXHOJOTIi KOHTPOJIO
MICLIETIONOKEHH MOOUIBHUX OO’ €KTIB 3BOJUTHCA O PO3POOKHA MaTEMAaTUUHUX
MojeNield, METOAIB BHM3HAaueHHs MapuipyTty no jganuM GPS mnpuiimaua,
nporpamMuaux nporecopi (P, P2, Ps P4 Ps Pg), ToOTO M0 peamizartii po3po6ieHoi
KOHLIETITyaJIbHOI MOJIENIl B pealbHUX MPOrpaMHUX 00’€KTax, B TaOmuuax 0a3

JaHuX 1 00’ ekTax iHTep(DENCy 3 KOPUCTYBAYEM.



2. MOAEJII 1T METOIU KOHTPOJIO MICHEIIOJOXEHHSA
MOBUJIBHUX OB’EKTIB
2.1 CrpykTrypHa cXeMa CHCTEMH CJiJIKyBaHHS 3a MOOUIbHMMH

00’eKTaMu

Cucrema, o po3poOIIIEThCS SIBISE COO0I0 KOMIUICKC SIKHHA CKJIaIa€ThCs 3
B3a€MOITIOB’ I3aHUX Ta B3a€EMOIIIOYMX KOMITOHEHTIB, K1 HaJeKaTh JI0:

— MaTeMaTUYHOTO 3a0€3eUCHHS,

— JIIHTBICTUYHOTO 3a0¢3ICUCHHS,

— MPOTPAMHOTO 3a0€3MEeUEHHS],

— iH(opMarliiiHoro 3a0e3ne4eHHs,

— TEXHIYHOTO 3a0€3IECUEHHS.

2.1.1 MareMmaTn4He 3a0e3NMeYeHHSA

MarematnyHe 3a0€3MeUeHHs 1aHOi CUCTEMHU BKJIIOYAE B ce0€ Taki METOIU
Ta AITOPUTMH:

— METOJIA T€OMETPUYHOTO MOJEIIOBAHHS;

— METO/Jl BU3HAUYCHHS HAWKOPOTIIOro NUsIXy (anroput™ [elkcTpa);

— METO/IM MO0Y/I0BU CErMEHTHA-BY3JI0BO1 MOJIEINI 3a JIIHIHHOIO MO/JIEIUTIO;

— METOJI BU3HAYEHHs MapupyTy 1o nanum 3 GPS npuiimaua;

— METOJl BU3HAYEHHS aJIbTEPHATUBHOIO MApPLIPYTYy Yy  BHUIIAJIKY
HaJ[3BUYAHHUX CUTYyallll MO MapLIPYTy pyXy 00’ €KTa;

— QJITOPUTM BU3HAYEHHS MOTOYHUX KOOPAUHAT MICUEMOJIIOKEHHS 00’ €KTa;

— QJITOPUTM CYITyTHUKOBOI TpUJIaTepallii;

— QJITOPUTM CYITYTHUKOBO1 JaJIbHOMETPIT;

— aJITOPUTM TOYHOI YaCOBO1 MTPUB’SI3KHU;

— QITOPUTM BHM3HAUEHHS TOYHOIO MICIICTIONIOKEHHS CYNyTHHUKIB B

KOCMOCI;



— aJITOPUTM BpaxyBaHHs Ta KOPEKIi MOMMIIOK, SIKI BHOCSTHCS

3aTpUMKaMH B Tporocdepi Ta ioHochepi.

2.1.2 JlinrBicTu4He 3a0€31MeYeHHA

JlinrBicTuyHe 3a0e3MedyeHHs sBJsie COO0I0 MOBHU PO3POOKHM 1 peaiszarlii
cucrtemu. 11106 po3pobasTu cucremy, sika 60 He 3anexana Big B/l 1 mmardopm
HEOOXi/IHE CEepellOBUIIE SKE MIATPUMYE CTBOPEHHS JOJATKIB apXiTeKTypH
KJIIEHT-CEPBEDP, a TAKOXK SIKE J103BOJISIE BUKOPUCTOBYBATH 00’ €KTHO-OPIEHTOBAHY
TEXHOJIOT110. AHAJI3YI0UX 1CHYIOUYl THCTPYMEHTAJIbHI 3aC00U pO3pOOKHU, POOUMO
BUCHOBOK, JIOI[IIbHICTb BUKOPUCTAHHS

- Map Besic.

- Object Pascsl.

- JiamoroBa MoBa B3a€MO/Iii 3 KOPUCTYBAYEM.

Bukopuctanus 00’€KTHOTO MiAXOAYy HPU3BOJAUTH IO MOOYAOBU CHUCTEM
Ha OCHOBI CTAOUIBHUX MPOMIKHHUX OIHKCIB, 110 CIPOILY€E MPOLEC BHECEHHS 3MiH.
[le mae cucreMi MOMJIMBICTH PO3BHBATHUCS IOCTYMOBO 1 HE MPU3BOAUTH 0
MOBHOI NepepoOKH Y BUIMAJIKY CYTTEBUX 3MIH BUXIJHUX BUMOT.

JlinrBicTuuHe 3a0e3MedYeHHs] CKJIANA€ThCsl 3 MOBH PO3POOKH Ta MOBH
peamizaiiii. MoBow mporpaMmyBaHHs, SIKOIO peai30BaHUN KOMIUIEKC MPOTrpaM, €
Object Pascal 7.0 B mporpamuomy cepenouiili Borland Delphi 7.0.

[TepeBaru moBu Object Pascal mokHa 1O CHpaBXHBOMY OIIHHUTH,
o3HaioMuBIIUCh 3 Oi0miorexkoro Visual Component Library (VCL). B
MOPiBHSIHHI 3 onepeanimM anamorom OWL, sika Bxoauia, B TOMY YHUCII, B CKJIaJ
Borland Pascal 7.0, HoBa 610mioTeka Oyna kapauHaiabHO 3MiHeHa. Ik 1 OWL,
VCL € 00’ekTHO-Opi€HTOBaHOW “‘HaA0ya0Bo0” Hax dyHkiisMu Windows API.
AJne mpuHIMIIOBA PI3HULI 1X HoJisirae B Tomy, 1o OWL numie copolrye podoty
3 API, a VCL moBHicTIO XOBa€ MOT0 BiJ] TporpamicTa, He BUMararo4u BiJl HbOTO
rIMOOKOTO 3HAaHHS cucTeMd. Komu moTpiOeH BUKIMK OyAb-sSKUX AOCTYIHUX

CUCTEMHUX (PYHKIIIH, HISKUX OOMEXEHB JIJIs I[bOTO HEMAE.



2.1.3 IIporpamHue 3a0e3ne4eHHSA

[Iporpamue 3a0e3nedeHHs CKIAMAETBCS 3 ICHYIOYMX MPOTPAMHHUX
KOMITJICKCIB:

— po6otu 3 BJ] (BDE),

— iHcTpyMmeHTanbHOI ['1C (MaplInfo abo 6ynb-skoi 1H11101),

— ynidikoBanoro ['IC-cepsepa,

— Habopy 0a30BUX 00’ €KTHO-OPIEHTOBAHUX KOMIIOHEHT.

B cTpykTypi miicucTeMu BUAUISIOTHCS OCHOBHI MTPOTPaMHi MPOLIECH:

1. ITpouecop nepesenenns ¢popmatis (MID/MIF B niHiliHy MOJENb).

2. IIpormecop mepeTBOpeHHS MOACNCH (JIIHIMHOI MOJEIl B CErMEHTHA-
BY3JIOBY).

3. [Ipouecop nouryKky HalKOPOTLIOTO HUIAXY.

4. Ilpouecop BU3HAYEHHS ONTHUMAJIBHOI CXEMHU NPOi3Ay (3 MIHIMAJIbHOIO
KUIBKICTIO TIEpeCca oK Y MIHIMAJIbHUM YacoM IMPOi3ay).

5. IIpomecop BBeJEHHS Ta peJaryBaHHs TOMOJOTIYHUX Ta aHATITUYHUX
JaHUX.

6. PoOora 3 Oa3zaMum [aHUX TOMOJIOTIYHMX Ta AHATMTUYHHUX JTaHUX
TPAHCTIOPTHOT MEPEKI.

7. PobGota 0a3u nanux kaprorpadiunux nanux I'TC Maplnfo.

[Tpouiecop neperBopenns ¢popmari neperBoproe ¢aitu I'IC y BHyTpiHI
dbopmatH Mo SIKMX 1 3/11MCHIOE BBEICHHS PEECTPY TPAHCIIOPTHOI MEPEXKI MICTA,
MOIITYK HAMKOPOTIIOTO MUISXY.

ITportecop mepeBeaeHHs (opMarTiB 3AIMCHIOE TEPETBOPEHHS JIHIMHOL
MOJIEN1 Mepeki B CETMEHTHA-BY3JIOBY.

[Ipomiecop momIyKy HAMKOPOTIIOrO NUISIXY BEJE TMOIIYK Ha OTpUMaHid
CErMEHTHA-BY3JIOBIM MozeN TNOoWyK HalkopoTmoro uuisixy. Jlana 3amava

BUPIIIYETHCS B 3aJICKHOCTI BiJl BUY MIEPECYBaHHS.



[Ipouiecop BHU3HAYEHHA ONTUMAIbHOI CXEMHU MpOi3Ny — BHUOHpae 3
OTPUMAHOI'O CIHUCKY ONTHUMAJIbHUX NUIAXIB HAWONTUMAJIBHIIIUN MapupyT
nepecyBaHHs ab0 IeKUIbKa ONTUMAIBHUX MApUIPYTiB.

Jlns  Bizyamizarii kaprorpadiuHuX AaHUX 1AeHTU]IKAIll BU3HAYCHUX
KopucTyBaueM 00’ ekTiB BuKopucToByeThes ' 1C Maplnfo.

Cucrema Maplnfo mo3Bomnsie BimoOpaxyBaTh pi3HI JaHi, AKI MarOTh
MIPOCTOPOBY MpuB’s3Ky. Binminuicth Maplnfo momsrae B ii yHiIBepCcaJabHOCTI.
Cucrema Ja€ MOXJIHUBICTh CTBOPIOBATH IHTErpoBaHi reoiH(opmarliiiai
texHosorii InterGraf 1 Maplnfo, reoindopmarriitni cucremu, HUGPPOBI
KapTorpadiuHi CUCTEMH, MPOTPAMHI Ta TEXHIYHI 3ac00M (POpMyBaHHS 1 aHAIIIZY
reoindopMalliitHux 6a3 JaHuX.

Cucrema Maplnfo no3Bosise BimoOpaxaTyu pi3HOMAHITHI JaHi, 110 MalOTh
poCcTOpoBYy MpuB's3ky. Bona craButhes no kiacy Desktop GIS. Hampukinii
80-x pp. Maplnfo pazom 13 AtlasGIS noainsna punok HactinmpHux ['IC. Ilicns
Buxoay Windows - Bepcii BOHa BHUIIEpeAMJIa CYNEPHUKA, OCOOJMBO Ha
pPOCIIICBKOMY PUHKY.

Biaminna puca Maplnfo - yHiBepcanpHicTh. CucTEMa J1a€ MOXJIHMBICTh
CTBOPIOBATH IHTErpoBaHi reoiHpopmaniiiHi TexHosorii Intergraph 1 Maplnfo
st DOS, Windows, Windows NT, UNIX, reoindopmariiini cuctemu, nudposi
KapTorpadiuHi CUCTeMH, MPOTPAMHI 1 TEXHIUHI 3ac00u (OpMyBaHHS i aHATI3Y
reoiHdopmMariiiHux 6a3 JaHuX.

VY cucrtemy 3akiajeH1 TaKki MOKJIMBOCTI:

* METOJM aHali3y JIaHUX Yy PESIiiiHIN 0a3l JaHuX;

* MOuIyK reorpadiuHux o0'e€KTiB;

* METOIM TeMaTHU4HOTO 3adapOyBaHHS KapT;

* METOJIM CTBOPEHHS 1 pefaryBaHHs JICTCH]I;

* MIITPUMKA IIUPOKOro Habopy hopmaTiB JaHUX;

* mocTyt no Biananenux b/l 1 po3noginena oOpoOKa JaHUX.

Maplnfo no3Bonsie onepxyBatH iHpOpMALIiO PO MICLIE PO3TAIIYBAHHS 32

agpecor0 abo IM'SM, 3HAXOAUTU MEPETUHAHHSA BYJIUIb, MEXK oontun
9 9



aBTOMATUYHE 1 IHTEPAKTHUBHE IN'€OKOJYBAHHS, MPOCTABIATH Ha KapTy 00'€KTH 3
0a3u nganux. @opma mnpesacraBieHHS 1H(OpPMaIl B CUCTEMI MOXE MaTU BH]
TabnuIpb, KapT, JiarpaM, TEKCTOBUX JOBiNOK. CucTemMa 1ae MOXKIUBICTH
MIPOBOJAMTH CHEliaIbHUM TeorpadiuHuii aHami3 1 rpadiune peaaryBanus. [Ipu
IIbOMY CHCTEMa KOMAaH]Il 1 TIOBIJOMJICHHS PEKOMEHIYIOTHCA SK POCIHCHKOIO
MOBOIO, TaK 1 Ha 1HIIUX MOBaX. MoJylli CUCTEMHU BKJIIOYAIOTh OOpOOKY AaHUX
I€0JIC3NYHUX BHMIPIB, BEKTOpM3allll0 M apxiBallil0 KapT, CXEM, KpPECJICHb,
MEPETBOPEHHS KapTorpadiuHUX MPOESKI[iH, CYMIIIEHHS POCTOPOBUX JTaHUX.

MOXJIMBICTh KOMITIOTEPHOTO JU3aliHy 1 MIATOTOBKKA [0 BUJAHHS
PI3HOMAHITHHX  KapTorpadiuHUX  JOKYMEHTIB  JIO3BOJIIE  OJIEPKYBaTH
pPI3HOMaHITHI TEXHOJIOTIYHI BHUPINIEHHS [Js TEPUTOPIAIBHUX 1 Tady3€BUX
iHpopmarmiinux  cucrem. [IporpamHi  KoMIiekcH — (DYHKI[IOHYIOTh  Ha
pizHOMaHITHUX MaTdopmax. Cucrema MapInfo Bkitouae crenianizoBaHy MOBY
nporpamyBaHHsi MapBasic, 1m0 [103BoJisiE 3MIHIOBATH 1 PO3IIMPIOBATH
KOPHUCTYBaJIbHUM 1HTEp(EHc cucTeMH.

Mopenbs TematuuHux (aidniB kaptu ¢opmyerbes B mif/mid popmarax
oominy ganumu ['1C Maplnfo.

3B 130K 3 0a3010 HaHUX 3OIMCHIOETHCS 3a pomoMmoror cucreM BDE Tta
yHi(pikoBanoro I'lC ceprepy.

BDE (Borland Database Engine) — HaGip moxyniB DLL Ta iHmmx ¢aiinis,
3a gonomororo skux Delphi Ta inmn npogyktu Borland 3miiicHioroTs goctyn 110
6a3 nanux. Cucrema BDE Bukonye Bci onepaiiii HU3bKOTO PiBHSI, 5SIK1 3BUYAITHO
BUKOHYIOThCSI TIpH  po3poOIlll MOBHO  (YHKIIOHAJIBLHOTO  IIPOTPAMHOIO
inTepdeiicy (API — Application Programming Interface), He 3anexxHuii Ha piBHI
NpUKIaAHOI mporpamu Bin Bukopuctanoi miarpopmu CYBJI. Bcei enementu
yOpaBiiHHSA 0a3 AaHMX IHTEHCUBHO 3BepTaroThes 10 iHTep(deiicy API BDE,
TOMY 3HHUKAa€ OTpeda MpalroBaTH 3 HUIMH HaIpsIMY.

IDAPI — mporpamuwmii iHTepdeiic MpUKIAIHOT TporpamMu ik podboTH 3

BDE.



SQL-Links — BUCOKONIPOAYKTUBHI ApalBEpU TOCTYyMy a0 0a3 JaHUX, SKi
MOXyTh BuKOpucToByBaTM BDE mpu 3Bepranni no CVYB]Jl apxitexktypu
kiienT/cepBep Takux, Kk CYBJ] Sybase SQL Server, Microsoft SQL Server,
Oracle, InterBase, Informix Ta DB2.

Hpaiieepu ODBC — gpaiiBepu 11 moctymy 0a3 maHMX Ha OCHOBI
cnerudikarii Open Database Connectivity, po3po0aeHoi komnaniero Microsoft.

VuidikoBauuii I'IC cepBep — nabip moaynie DLL Ta inmux ¢aitnis, 3a
JIOTIOMOTOI0 SIKOTO 3AicHIOEThea 0 6a3 manux Maplnfo. I'IC cepBep BuKoHYE
BC1 oneparlii HU3bKOTro piBHSI.

API- yHidikoBaHoro iHTepdeiicy — mporpamuuil iHTepdeic mpuKiIaaHoi
nporpamu ais podotu 3 I'IC cepeepom.

[Ipouiecop mepeBeneHHss (¢GopMariB — MPOrpaMHUN  MOJYJb, SIKUN
3niiicHioe nepeBeAeHHs Gopmaty MID/MIF ¢aiiniB niHIAHOT MOAEN MEPEXI B
JHIMHY MOJIETb TOMOJIOTIYHUX Ta aHATITUYHUX TaHUX TPAHCIIOPTHOT MEPEXKI.

[Ipotiecop nepeBeneHHsl MOJENe — MporpaMHUil MOJTyJib, IKUH pealtizye
NepeBECHHS JIHIAHOT MOJIENl TPAaHCIOPTHOI MEpEkl B CErMEHTHA-BY3JIOBY
moxaenb. Ilicist  oTpuMaHHS ~ CETMEHTHA-BY3JIOBOi  Mojeni i1 MOXHa
BUKOPUCTOBYBATH AJI1 ONTUMI3ZALIITHUX 3a4a4.

[Ipouecop BBOmy Ta penaryBaHHs JaHUX — NPOTPAMHUNA MOAYJIb, KWW
3IIMCHIOE peJlaryBaHHS Ta BBEJICHHS TOMOJOTTYHUX a00 aHAJTITUYHUX JaHUX PO
TPAaHCIOPTHY MOJIETb.

[Iporiecop momryky KOpPOTKOTO HUISIXY — MPOTPaMHHUM MOAYJb 3A1HCHIOE
MOIIYK KOPOTKOrO MUIsiXy B 0a3l JaHUX CErMEHTHA-BY3JIOBOi MOJIEII.
PesynbTaToM gaHoro TmomIyKy Mae Oyt oTpumaHa 0a3a JaHUX 3
3aMpPONOHOBAHIUMH MapIIpyTaMH.

[Iporiecop onTUMalIbHOI CXEMHU — MPOTPAMHUIA MOJYJIb 3/11MCHIOE TIOLIYK

ONTUMAJILHOI CXEMHU MPOi3ay B 0a3i JaHUX 3alPONOHOBAHUX MApIIPYTIB.



2.1.4 Indgopmaniiine 3a0e3ne4eHHs

[adopmarriitne 3abe3nedenHss 00’enHye B cobl sk Bxke icHywoui bJ[ B
dbopmari I'lC:

- b/l mapuipyTiB;

- b/l anbTepHaTUBHUX MapUIPYTiB;

- BbJ1 xapTorpadiunoi iHpopmariii,

- b/l TpaekTopiii pyxy Tak 1 po3poOiieHi pesiiiHi Tabmuil pyxy

00’ €KTYy.

2.1.5 TexHiuHe 3a0e3Me4YeHHSA

TexHiuHe 3a0e3medeHHd Ma€ 3aJ0BOJBHATA BHUMOraM  SKICHOT'O
(YHKILIOHYBaHHSA CHUCTEMH, IO PO3poOIsgeTbes. TOOTO BOJIOAITH NOCTATHIMU
pecypcamu juist 36epiranus b/l, nns po6otu iHcTpymentansHoi ['IC (Maplnfo),
JUIsL SIKICHOTO B1100pa)keHHsA KaprtorpadiuHoi 1H(opmamii 3 KO0 oIepye
CUCTEMA.

- GPS cynyrhuk;

- GPS npuiimay;

- GPS craniist cinigKyBaHHS;

- KOMIT F0OT€pHa 00UYMCITIOBATIbHA TEXHIKA;

- TepMiHaJ.

CTpyKTypHa cxeéMa CHCTEMH CIIJIKyBaHHS 3a MOOIIBHUMH 00’ €KTaMu

HaBeJeHa Ha puc. 2.1.



CtpyKkTypHa cxeMa CUCTEMU CITIKYBaHHS 3a
MOOUTBHUMH 00’ €KTaMU

Marematnube
3a0e3euyeHHs

IIporpamue
3a0e3eYeHHs

Jliureictuune
3a0e3eYeHHs

[ndopmariiine
3a0e3MeuyeHHs

Texuiune
3a0e3MeueHHs

METOU
epeTBO-
pEHHSI
JHIHHOT
Mozenl y
CErMEHTHO-
BY3JIOBY
MO/ICITb.

metoau ['M

I'IC-cepBep

MapBesic

b1

MapHIpyTiB

B GPS

CYITyTHHUK

L |  Maplnfo

| Object

Pascsl

Delphi

METOJ

| BU3HAYCHHS
HalKOPOTLLIOT
0 IUIIXY
(anroput™
MeiikcTpa)

METOJ
BH3HAYEHHS
aNnbTepHATHBH
oro Map-

| | mpyTy y
BUTIAKY
HaJ3BUYal
HUX CHTYya-
mii 1o
MapuipyTy
pPyXy 00’exTa

Hianorosa
MOBa B32€MO
oxii 3
KOPHCTYBA -
qeMm

b/l anerepna
TUBHHUX
MapIIpyTIiB

bJI kaprorpa
(biznuHOl
iHpopMmarii

i b1

TpaekTopii
pyxy

GPS
npuiMay

GPS cranuisg

Enexrponna
00YHCITIO-
BaJIbHA
TEXHIKa

Tepminan




| aJrOpUTM
CYITyTHHKO-
BOIL
TpuiaTeparii

| aJroput™m
CYIyTHUKO-
BOI JallbHO-
MeTpii

| aJroput™m
TOYHO1
4acoBoO1
MpUB’ I3KU

ITOPUTM
BU3HAUCHHS
TOYHOTO
MICIIEII0JIO-
KECHHS
CYNyTHUKIB

<«— 3oBHimHI ckiagosl GPS cucremu

QITOPUTM
BpaxyBaHHS
Ta KOpEeKIii
ITOMHMJIOK, STK1
BHOCSTBCS
3aTpUMKaMU
B TPOIIO-

chepi Ta
ioHOChEP]

Pucynok 2.1 CtpykTypHa cxema CUCTEMH CIIAKYBaHHS
32 MOOUTBHUMU 00’ €KTaMH



2.2 DOYHKIIOHAJIBLHA MOAEJb CHCTEMHM KOHTPOJIIO MiCHENmoJ0KeHHS

MOOIJILHUX 00’€KTIB i3 3acTOCYBaHHAM reoiHopManiiHUX TEXHOJIOTIi

OyHKITIOHAIPHA MOJIENb HAJICKATh 10 BAXKIWBHUX PE3YJIbTATIB €TaImiB
aHaI3y Ta MPOEKTYBaHHS B PO3poOI rpadidyHuX cucTeM. 3ajada CTBOPCHHS
(GyHKIIOHATBHOT MOJEIN1 Ha €Tami MPOEKTYBaHHS 3BOJUTHLCS 10 BU3HAYEHHS
MOJICNICH JTaHWX, BIAMOBITHUX OOPOOHUX MPOIECOPIB 1 CIleHapiiB iX B3aeMomii
npu 3aJaHuX (YHKIIOHAJBHUX BUMOTax JI0 CHCTEMH Ta XapaKTepUCTHUKAX
oOpaHuX 1HCTPYMEHTAJILHUX CEPEIOBHIII po3po0KH  (YHIBEPCAILHOTO
MPU3HAYEHHS Ta CIeliali30BaHuX 3ac001B TpadiyHOTO MPOTrpaMyBaHHS).

Hama ¢yHkiionansHa Mojenb 0azyeTbcs Ha po3poOseHiit B po3aim 1
KOHLIETITyaJIbHIN MOJIEN, SIKY BOHA BIATBOPIOE 3 OUIBILIOO CTYIIHIO JIeTali3alli.

@DyHKIIOHAJIbHA MOJIEJb MPEACTaBICHA HACTYIIHUM YHHOM (puc. 2.2).









Ax BUAHO 3 (YHKIIOHAIBHOI CXeMHU mporpamHoro komiuiekcy GPS
npuiimMadi, MmWMTy4yHi cymyTHUKH 3emui Ta GPS  craHumii ciiakyBaHHS €
MOCTAYaJbHUKOM BXIJHUX KOOPJIMHATHUX JIaHUX TMPO MICIETOJI0KEHHS
MOOLTEHOTO 00’€KTY, HA OCHOBI SIKUX (DOPMYETHCSI TPAEKTOPIS PyXy 00’ €KTY,
0 TepeMilyeThcs, Ha KaprorpadiuHiid momenl MicreBocti. I{i momeni B
MOETHAHHI 3 1H(OpPMAITIETO, IO 3HAXOAUTHCS B 0a3ax MaHUX HAAXOAATH 10

I'IC cepsepy. [HpopMmartis, mo HaaxoauTh Big GPS cTantii caiakyBaHHS
nepenaeTbes Ha OJI0K OTPUMAaHHS MO3UITIH.

Jlani, 1aHi nepeaarThesl Ha OJIOK MOOYI0OBU TPAEKTOPII.

OpHouacHo 3 1M, (QopMyeThcsi 0a3a oOmepaTUBHUX JaHUX, €
30epiraroThbcs MOTOYHI JJaH1 TIPO TPAEKTOPIIO PyXy 00’ €KTY.

JlaH1 Mpo TPAEKTOPitO MEePEaAtOTHC HA OJIOK OI[IHKH.

Ta a”amzy. OTpuMaHHI JaHl (JaHi MPO KOOPJMHATH 1 CTAaTyC 00’ €KTa)
MOCTYyNalTh Ha 00K (hOpMyBaHHS TMONEPEIKEHb Ta Ha OJOK BiOOpaKeHHS
TPAEKTOPI].

Hami, 3a gomomororo yHiikoBaHoro I'IC cepBepy, Ta KOPHUCTYIOUHCH
0a3010 JaHux KaprorpadiuyHoi ocHOBH, AaH1 nonagarTh Ha ['IC ceprep, ne mu
OTpUMAEMO 1 BiOOpakaeMO Ha TEpMiHAJII BUXOAY 1H(POpPMAII0 y BUIJISIL
KapTHU 3 TPAEKTOPIEIO pyXy MOOUIBHOTO 00’ EKTY.

{1 maHl TakoX MOXYTh OyTHM KOPHCHI JJii OpraHiB MUILII, CIyxX0
0e3IeKn Ta OXOPOHH.

OmnepaTop, Ha OCHOBI JaHUX OTPUMAHUX BiJ YIPaBJISAIOUOl IPOrpaMu 3a
JIOTIOMOTOI0  TepMiHaily, Ha ocHoBi manux Big ['IC cepBepy a Takox 3
ypaxyBaHHSM 1HGOpMAIIii OTPUMAHO1 3 KaHATIB Paiio Ta TeICPOHHOTO 3B SI3KY,
Mae TOBHY iHpopmalito, K HUPPoBY (KOOpIMHATH), TaK 1 BI3yalbHY
(MICIEnOJIOKEHHSI Ha KapTi)Ipo MICIHEMOJIOKEHHS MOOILITRHOTO 00’€eKTy, 3

MO>KJIMBICTIO, Y pa3i HEOOX1THOCTI KOpPETyBaHHS HOTO Aii.



Ha naniii  ¢yHKIiOHAIBHIA cXemi B IIporeci poOOTH mporpama
3BEpPTA€EThCA N0 0a3 JaHUX uepe3 €IuHE CcepefoBUIEe OOpOOKHM JaHUX —
Borland Database Engine (BDE), Binomy Takox sik IDAPI (Integrated Database
API). Ineosorist goctymy 10 JOKIbHUX Ta KIIE€HT-CEPBEPHUX JAHUX 1ICTOTHO
BIIPI3HSIOTHCS (B OJJHOMY BHUIIQJKy BUKOPUCTOBYETHCS HABITAIllWHUN TIAXI, B
iHmomy — MoBa SQL, opieHTOBaHa Ha MHOXHHY naHux). BDE 00’eqnye mi
migxoau 0e3 3MEHBIICHHS (PYHKI[IOHATHPHUX MOMJIMBOCTEH KOXKHOTO 3 HUX.
Tomy BDE (IDAPI) moxmaneHo B OCHOBY 1HCTPYMEHTIB CTBOPEHHSI CHUCTEM
00poOKM TaHUX, 1110 MacIITabyIOThCs, OJHUM 3 aKkuX € Delphi.

Onniero 3 nikaBux ocodnuBoctet BDE € Te, mo ueit intepdeiic Hamae
JIOCTYII JI0 TaK 3BaHUX native (piaHuX) 0OpoOHMKIB cepBepHUX 0a3 maHux. Lli
00pOOHUKH JTO3BOJIAIOTH 31MCHIOBATH aocTyn a0 SQL-BJI yactkoBO B 00Xin
BDE, Buknukatoun Hampsmy ¢yHkuii APl mux 06a3 manux, yum to Oracle,
Interbase ab6o iHmmit SQL-cepBep. Taka MOXIMBICTH € HEOOXITHOIO IS
po3poOKK 3aco0iB 3abe3leueHHs] He3alekHOCTI pobotu 3 reomanumu (I'1C-
cepBep) Y BHMNAAKY BUKOPUCTAHHS THUX YU IHIIUX CHEHU(PIYHUX 0COOIMBOCTEN
JAaHOTO cepBepa 0a3 NaHuX, sKI He mATpuMyioTbess 3 0oky BDE 1 ne
BKJIAJIAIOTHhCSI B KOHIEMIII0 JOCTYIy 3 BUKOpUCTaHHSAM SQL, B TOH ke yac He
MOPYIIYIOUM 3arajibHy 1JI€0JIOTII0 HAIIMX 33aCTOCYBaHb, SKI BUKOPHCTOBYIOTH
VCL (VDO i VDC).

BDE nanae enunuit HaOip ¢ynkuiii (API) oOpoOku nokambHUX 1
CEpBEPHUX JaHUX. 3BEPHEHHS J0 PI3HOMAHITHUX JDKEpEN JaHuX 0a3yeTbcs Ha
KOHLeMNIi apaiiBepiB. TakuMm 4nHOM 3a0e3neuyeThesi IHTepdeic 10 HalOLIbII
PO3MOBCIOKEHNX (popMariB/croco0iB 30epiranus manux: dBase, Paradox Ta
cepBepauM kepenam Interbase, Oracle, Cybase, Informix, MS SQL-server.
3aBIsSKU TOMY, IO JIOCUTh BeJMKa KUIbKicTh daHux Mae ODBC-intepdeiic,
BDE namae nns nocrymy mns mux tak 3Bauii ODBC socket, 30ynoBanuit Ha
texnosorii Idapter. ODBC socket siBisie co6or0 mpoMiKHHI 1HTEepdeiic, 1o

TpaHcioe 3BepHeHHs 10 PyHkiiii BDE B ODBC Bukiuku.



2.3 AHaji3 MeTOAiB Ta 3ajaya PO3Mi3HABAHHA 00pa3iB cucTeMH

CJIIIKyBaHHS 32 MOOIJILHUMH 00’ €EKTAMU

KoxxHMil 13 IUX eTamiB MOXHa PO3TJIsIaTH SK JACSKUN Kiac 00 €KTIB.
[Toznaunmo ix uwepe3 Q1, Q2, Q3 1 Q4 . Jlns Toro, mod 00’ eKTH MOKHA OyIT0
paBUWJIBbHO KiIacu(pIKyBaTH, TO HEOOX1THO MaTH TakK 3BaH1 MpElEeAeHTH, TOOTO
oOpasu mpaBwiIbHA KIacH(ikaiis SKUX BimoMa. Imest mpUAHSTTS pillleHb Ha
OCHOBI IIPELIEJICHTIB € (PyHIaMEHTaIBHOIO B TEOpii po3mi3HaBaHHs 00pa3iB.

B 3aranpbHOMY BUTNIAAKY 3a/1auy pO3Mi3HaBaHHS MOXHa c(POpMyItOBaTH y

Takui croci: icHye MHokHMHa (2 06’€KTiB po3mizHaBaHHs (POCTip AedeKTiB)

-0 e Q, ne @ - 00’eKT po3mi3HaBaHHSA. 3a JOMOMOIOI0 1HJAMKATOPHOT (DYHKITT

g (a))’ npocTip nedekTiB po30uBaeThcs Ha M KilaciB, sIKI HE MEPETUHAIOTHCS

Q N, N..NQ,

MiX COOOIO - ~J, ne & - mycra MHOXKHUHA.

Koxuuii 00’exT (medekT), B 3aJE€KHOCTI Bl CBO€i MPUPOJIH,
XapaKTepU3y€eTbCs IEBHUMU O3HAKaMH, SIK1 MO’KHA BUMIPATH 1HCTPYMEHTAJIBHO

a0 aHAITUYHO 1 SKi yTBOPIOIOTH IpOCTip oOcTexenHs X . Lle o3mauae, mio

IcCHy€ (QyHKLIS x(a))’ sKa CTaBUTh Y BIAMOBIIHICTh KOXKHOMY 00’ €KTy @ TOYKY

a a

x( ) y mnpoctopi o3Hak.  KoxHiil TouImi x( ) MOXHa ITOCTaBUTH Y

BiIIOBiIHICTE BEKTOD (@) y mpoctopi X . B mpocTopi 03HaK € MHOKHHA

KeX i=1m

TOYOK , SIKI TPE3EHTYIOTh 00pa3u JaHOTO Kiacy. MHOXUHU

TOYOK Kf € TaKUMH, 1O HE NICPCTHUHAIOTHCH.

Hexaii :x(a_)j), J:L_N

- JIOCTymHa eKkcmepry iHdopmarliis mpo
byHKii g(a_)) 1 X(E), ane cami 1 (QYHKOIT HEBiIOMI. 3a pe3ysibTaTaMH
CIIOCTEPEIKEHD 7 MOXKHA noOyayBaTu OLIHKY glx)=g(x(@)) dynxmii & (x )

OyHKIIs g(x) HOCUTh Ha3By IpaBWia po30UTTA. 3ajaya po3Mi3HABAHHS

00pa3iB moJjsirae B ToMy, 11100 Mo0yayBaTH Take MPaBUIIO PO3OUTTS, SIKE TaBajIO



0 MOXIMBICTh 3JIMCHIOBATH ONEpaIlil0 PO3MI3HABaHHSA 3 MIHIMAJIbHOIO
KUTBKICTIO TIOMUJIOK.

SkicTe mpaBuiia po30UTTS OILIHIOIOTH 32 YACTOTOIO MPaBUIILHUX PIIICHb.
Y ToMy BUNaiKy, Komu mpocTip {2 HajineHuii IEeBHOIO iIMOBIPHICHOIO MipOIo,
TOJ1 BHpa3, L0 XapaKTEepU3ye SIKICTb MpaBuia pO30UTTS, MOXKHA 3alHMCATH Y
TaKOMY BHTJISII:

min : P{g(+(@))  ¢(+) o

B 3amexxHocTi Bim HasBHOI mpereAeHTHOI i1HdopMamii MeToau
po3Mi3HaBaHHs 00pa3iB MOKHAa PO3AUINTA HAa HaBYaHHS 3 y4WTEIEM 1 Ha
HaBYaHHs O0e3 yuuTens. Y TMepIIOMy BHIAJKY JOMYyCKalTh, IO BioMa
MHO’KMHA BEKTOPIB O3HAK, sIka OTpUMaHa JJisi IeBHOTro Habopy 00pasi 1 Bijjoma
npaBwibHa Kiacudikaiis Takux o0pa3iB y BUIIIAI KIAaciB, TOAI 3a
OTPUMAHUMHM JAaHUMH HEOOXI1THO BiTHECTH HOBUM 00’ €KT (1eeKT) 10 IMEBHOIO
KiIacy. Y TOMy BUNAJKy, KOJIM TpaBWibHa Kiacudikaiis oOpas3iB HEBijoMa,
BUHHKAE 3aj71a4a PO3IJICHHS [IMX 00pa3iB Ha KJacH 3a MOAIOHICTIO BIATIOBITHUX
BEKTOpPIB O3HAK.

3a MaTeMaTUYHUMH MOJIEISIMHU, SIKI BUKOPUCTOBYIOTH JUISI PO3B’S3KY
3alady  poO3Mi3HaBaHHS O00pa3iB pO3PI3HAIOTH METOAM, IO BHUXOAATH 13
CTaTUCTUYHOI TPHPOAM Ta METOMW, SIKI 3aCHOBaHI Ha HEUPOMEPEKEBUX
TEXHOJIOT15IX.

Jlo mepuioi rpynu METOIIB BIIHOCATH Oal€COBCHKUM METOJ Ta METOJ
MIHIMQJIBHOTO CEPEIHbOr0 PHU3UKY. balleCOBCHKHMII METOJA TIPYHTYEThCA Ha
CTaTUCTUYHIN TPUPOII.

3a ocHOBY OepyTh IOMYIIEHHSA MPO ICHYBAHHS IMOBIPHICHOI MipU Ha
npocTopi 00pasiB, sika MOoxke OyTH Bioma a00 HeBiIOMa. Y TaKOMy BHIIAJKy
JOITyCKaloTh, 10 BOHAa MOXke OyTH olliHeHa. MeTa B ToMmy, 1100 CHUHTE3yBaTu
Takuil Kinacu@ikarop (MpaBUio po30UTTS), AKUM OyJe NMPaBWIBHO BU3HAYATH

HaWBIPOT1IHIMINUN KJIAC /TSl MPOOHOTO 00pa3y.



OTke, MaeMO HACTyNHY 3anady. 3agano M knacis Q , Q2, s QM, a

TaKO0X IMOBIPHICTh TOTO, 110 HEBIAOMHUN 00pa3, MoJaHUN BEKTOPOM O3HaK X,

PQf)

Q i=LM

HaJICKUTh KJIacy - i, , TOOTO 3aJlaHa IMOBIPHICTh

Q.0

, JIKa HOCHUTDb

Ha3BY arocTepiopHoi. Y BHUMAIKy JBOX KIIAcCiB 2 00’€KT BIAHOCATH 0

TOTO KJIacy JUISl SIKOTO arocTepiopHa IMOBIpHICTH € Ouibmioro. Ile o3Hauae,

Plo 7). Plof)

AKIIO 0 X knacudikyerbcs B Ql, y THPOTHIEKHOMY

BUIMAJIKY B €2,
TakuM 4YuHOM, CHHTE3 KiIacudikaTopa 3BOJUTHCS 1O OOYUCICHHS

Pf) i=12 ! .
) , AK1 HC BAKKO 3HAWUTHU HAa OCHOBI

anocTepiOPHUX IMOBIPHOCTEH
Bijiomoi popmynu Baiteca:
r(¥je,)P@))

p(¥) 2.2),

P(Q[x)=

Q) . : .
IS p( ‘ '/ - T'yYCTHHA pO31OA1Iy O3HAK B l- TOMY KJIacCl;

PQ) anpiopHa IMOBIPHICTh HACTaHHS TMOIIi Q, (o6pa3 Oyne

P(Q ))

HaJIeKATHU KJIacy Q, IMOBIPHICTIO i7);

p (x ) - TyCTHHA PO3MOiTY BEKTOpa O3HAK HA MPOCTOP1 O3HAK.
Takum urHOM, 3a7a4a CHHTE3y KiacudikaTopa 3Benacs 10 BU3HAYCHHS

anpiopHUX IMOBIPHOCTEN KJIACIB Q,;Q,

Moskna ckazatu, 1m0 0ae€cOBCHKHM KiIacu(piKaTOp € ONTUMAIbHUM I10
BIJIHOIIICHHIO JI0 UMOBIPHOCTI TOXUOKHU Ki1acuiKaliii.
Henonikom 1poro Merogy € Te, IO HEOOXIJHO TMOCTYJIIOBAaTH SK

Q

ICHYBaHHS alpiOpHOTO PO3MOALTY JJIsi KOKHOTO KJIacy ~ i, TaK 1 3HAHHS HOro

dbopmmu.
CyTb METOIYy MIHIMAJIBHOTO CEPEIHBOIO PU3UKY MOJIATAE Y TOMY, IO 3

A

moxuOKow Kimacudikaiii mos’s3aHuil mrpad ", SKUA € BTpaTaMu 4epe3 Te,



Q Q

i, 3 MoXuoOKamMu

Ay . 3Harouu

0 00’€KT 13 KJacy ~“* OyB MPUUHATHHI 32 00’€KT 13 KJacy

knacuikaii MoB’s3aHa MaTpuus BTpaT /A 3 eleMEHTaMu
A

exeMeHTH % MaTpuii /A, MOXHA ~OOYMCIMTH PU3HMK OpHM Kiacupikamii

00’€eKTa KJacy Q,

=32, [ plaje, Jix
R;

= (2.3),
e R o0J1acTi mepeBaru KjaciB.
Toni 3araabHUN cepeIHIN PU3UK BUTIISIIAE€ TAKUM YHHOM:
M
r=2rPQ,)
k=1 (2.4),

ne "+ - BupaxaeTsest opMyoro (2.3).

Minimizytoun Bupas (4.18), MOKHa TpPHHTH 10 BHCHOBKY, IO ™ ERI-,

[ = kf_}/lkip(x‘ﬂk)P(Qk) [ = iﬁkjp(x‘ﬂk)P(Qk)

‘%], ne ,

<.
AKI0 '/, TIpHU
T0OTO 00pa3 @ OyJzie 3 MIHIMaJIbHUM CEPEJHIM PU3UKOM BIIHECEHUU /10 KJIacy

. [ <l

i, IKIO Oyze MaTH Micle ymoBa ' /.
MeTon MiHIMAIBHOTO CEPENHLOrO pusMKy 3a M  xmacamm Mae
oOMEXeHy 3BepXy HMOBIPHICTh MOXMOKM Kiacudikauii, sika Moxe OyTH

3HAUHOIO IIPU MAaJOMy YHCIi Kiaacis, Hanpukian, npu M =2 Gynemo martm

Fo=05 " 13 s6impmennsm smawemns M AMOBIpHICTh  TIPaBHIIBHOT

knacudikaiii 3pocrae.
M -1
P="
M (2.5).
Ananiz dopmynu (2.4 Ta 2.5) nokasye, 1m0 SK 1 npu 0ail€eCOBCHKOMY

IIJIXO0/11, BUPIIIEHHS 3a7a4i Kiacudikallii METoA0M MiHIMAJIbHOTO CEpeIHBOIO



P(Qk )

PU3UKY BUMara€e 3HaHHS alpiOpPHUX PO3MOILIIB 1 TYCTHH PO3IMOJILIIB

p (X‘Qk ), a 1151 iHdOopMAaIlis € TOCTYIMHOIO JIUIIE B 0OMEKEHUX BUIIAKAX.

Ines melipoMepekeBOro MiAXOAy IPYHTYEThCS Ha MOOYIOBI PO3AUIBHOI
rineprnoBepxHi MK Kiaacamu o0pasiB. Ciia 3ayBakKuWTH, IO Takl MOBEPXHI
MOHa TaKoXX MOOyJayBaTH BHUXOISYMU 13 0al€COBCHKOrO MIAXOMYy 1 METOIY

MIHIMAJbHOTO CEPEJIHBOTO PHU3MKY, KOJMU BigoMa (YHKIS MIIJIBHOCTI
. x|Q2 )
po3noaury p ( ‘ .

) 5 . x|QQ )
3agaya Ma€ aHANITHYHHN PO3B’SA30K, KOJM (DYHKITIS p (‘ k) mae

HOPMAaJIbHUN 3aKOH PO3MOJILTY.



3. MPOEKTYBAHHS BA3U TAHUX
3.1 Jloriuna cTpykTypa ©0a3 JAaHMX CHCTEeMH KOHTPOJIIO

MiCIENO0JI0KEHHS MOOLJILHUX 00’ €KTIiB

CTpykTypHO BCi 0a3M JaHWX KOMIUIEKCY MOXHA TOAUITMTH Ha TPH
PO3ILITH:

- JIOBIAKOBI TaOIMIII;

- OmepaTUBHI TaOIUIL;

- kaprorpadiuni BJ[ Ta cermeHTHa-By3710Ba MOJIETh TEPUTOPII.

JIOBIAKOBI Ta ONEpaTUBHI TaOJWII PEaNi30BAaHO Y BHUIJISAl PENSLIMHUX
0a3 nanux Paradox i joriyHa cTpyKTypa LIUX TaOJHIlb MPEICTaBlIeHAa Ha PHUC.
3.1. Kaprorpadiuni BJ Tta uudpoa Momens Teputopii CTBOPEH1 Y BUIIISIL
HabOpy TEKCTOBUX Ta OIHApHUX (DailiiB.

st pyHKITIOHYBaHHS, KOMILIEKCY HEOOX1AHO po3poouTtH iH(opmarliiiue
3a0€3MeUeHHs] y BUIUISIAL TaOJMilb, 110 30epiraroTh BCl HEOOXIJIHI JaHl Jis
30epexKeHHS BIIOMOCTEH MPO MOOLILHUN 00’ €KT, MAPIIPYTH MOTO MOMJIHBOTO
NepecyBaHHs, TPAEKTOPIIO PYXy, JOAATKOBI TaOIUIIl MPO CETMEHTH Ta BY3JIH
MapuipyTy 1 TPaHCHOPTHOI MEpEekl Ta iX BUKOPHCTAHHS B MpOLECT POOOTH
IIPUKJIIAIHO] IPOTPaMHU.

Jloriuna monenb 0a3 maHUX HaBeJeHa Ha puc. 3.1









3.2 DizuyHa MOJeJb 0231 TaHUX

B nmanomy posaim mpeacraBiieHa (izuuHa Mojenb 0a3ud JaHUX CHUCTEMH
CIIIIKYBaHHS 32 MOOUTFHUMU 00’ €KTaMH y BUTJISII TaOJIHIb 3 HA3BAMU Ta OMUCOM
noumiB. J{jst poOOTH 3 cuCcTeMOl0 HEOOXiAHI Taki TaOauIl sSKi O Majal MOKJIUBICTH
30epiratd 3arajbHi BIJOMOCTI MpPO MOOUIBHMM 00’€KT, HWOro MapuIpyTH,
TPAEKTOPIIO, @ TAKOXK CKJIAJOBI MapHIpyTy — TaOJMII0 CErMEHTIB MapuipyTy Ta
TaOJIUII0 CErMEHTIB TPaHCIIOPTHOT Mepexi. B maHiif poGoTi y TaGIHUIIX MapIIpyTiB
1 TaOMUIAX TpaeKTOpid 30epiraroThCs OMEpaTHBHI JaHl MpO MOOUIBHUN 00’ €KT,

YACTHUHA 3 IKUX CTBOPIOETHCS B MIPOIIEC] pOOOTH IPOTPAMHOTO KOMILIIEKCY.

Taomuua 3.1 Tabauuga MOOUTEHUX 00’ €KTIB

Ne Ha3zBa noust Onuc nosst
1 |OBJ ID Ko ID o0’exTa
2 |OBJ TYPE ID Kon tuny 06’exTa
3 | VIP_ STATUS VIP craryc
4 | OWNER BrnacHuk
5 |OBJ NOMER HowmepHuii 3HaK
6 | CHARACT XapakTepucTuku 00’ eKTa(ILBHUJIKICHI)
7 |COMM TYPE 3acobu 3B 3Ky
8 | DODAT INF JlonatkoBa iH(popMallis

Tabmwmig 3.2 Tabnung TumiB 00’ €KTIB
Ne Ha3sBa nous
1 |OBJ TYPE ID
2 | TYPE NAME

Onuc noJs
Ko tuny 06’exTy
HaitmenyBaHHs Tuily

Tabmauug 3.3 Tabnuiisi MapipyTiB

Ne Ha3zsa noJsist Onuc noJs

1 |OBJ ID Koz ID 00’exTa

2 | MARCH ID Kox mapuipyry

3 | MARCHSTAT ID | Kog cratycy MapupyTty

4 | NAME MARCH | Ha3Ba mapuipyty

5 | VUZOL BEGIN | By3on nouatky

6 | VUZOL END By3oa kiHus

7 | DOVCH MARCH | 3aranbHa 10BXHHA MapIipyTy




Ta6muig 3.4 CtaTtyc MapuipyTy

Ne

Ha3Ba nmoasn

Onuc nmoas

1

MARCHSTAT ID

Koa cratycy Mapuipyty

2 | ZVICHAYNIY 3BUYANHUN
3 | AVARIYNIY ABapiiiHuii
4 | REZERVNIY Pe3epBHui

Ta6mui 3.5 Tabauig TpaekTopii

Ne Ha3zBa noJist Onuc noJs
1 |OBJ ID Kon ID 06’exra
2 | TRAEKT ID Kon TpaexTopii
3 | NOMER POZIC | Homep no3uii
4 | POZIC X [To3umis (X)
5 |POZIC Y [Tozumis (Y)
6 | POTOCH CHAS | IloTouHuii yac
Tabnui 3.6 Tabauisg apxiBy TpaekTopin
Ne Ha3zBa noJist Onuc noJs
1 |OBJ ID Kon ID 06’exTa
2 | TRAEKT ID Kon tpaexTopii
3 | NOMER POZIC | Homep no3uiii
4 | POZIC X ITozuiis (X)
5 |POZIC Y [To3umis (Y)
6 | CHAS Yac
7 | DATE JlaTa

Tabnuus 3.7 Tabnuilsi CErMEHTIB MapIIPyTiB

Ne HazBa nmoas Onuc nmojs
MARCH ID Kox mapmpyry
SEGMENT ID Kon ID cermenta

VUZOL BEGIN ID

Koa By3na nouarky

VUZOL END ID

Ko By3na KiHIs

ROZRACH CHAS

Po3paxyHkoBui yac

N[ ]lw]N -

MAX CHAS

MaxkcuMaJiIbHUN 4ac




Tabnuig 3.8 Tabaulsg cerMeHTIB TPAHCIIOPTHOT MEPExKi

No Ha3zpa nmoJisi Onuc noJs
1 | SEGMENT ID Kog ID cermenra

2 | VUZOL BEGIN ID | Koa By31a no4aTtky

3 | VUZOL END ID Ko By3na KiHIs

4 | VULITSA ID Koa Bynuiii

5 | OPERATIV STAN | OnepatuBHuii cTan

Ta6mui 3.9 Tabauiig By3/1iB TPAHCIIOPTHOT MEPExKi

Ne Ha3Ba nmoJus Onmuc noJsa
1 | VUZOL 1D Kon By3na
2 | TYPE VUZOL ID | Kop tuny By3na
3 | VUZOL NAME Hazsa
4 | POZIC X ITo3umis (X)
5 | POZIC' 'Y ITozumis (Y)
Ta6mui 3.10 Tabnuils TUIIB BY3JIiB
Ne Ha3Ba nmoJst Onuc nous

1 | TYPE VUZOL ID

Kop tumy By3na

2 | TYPE NAME

Haspa tuny (1ioia, nepexpectsi)

Tabmuug 3.11 Tabnuus Bynuub

Ne Ha3Ba mosis Onuc nousn

1 | VULITSA ID Ko Bymuiti

2 | VULITSA NAME Hazga

3 | DODAT CHARAKT | JlonaTkoBi XapakTEPUCTUKU

3.3 Opranizauisa kaprorpagiuaux 0a3 1aHux

baza nanux uudpoBux Moxenel kapTorpapiyHMX OCHOB CKJIQJA€THCS 3

daiiniB moaeneit mudposux kapT B BekTopHux Gopmarax ['IC Maplnfo, sixi B cBOIO

4yepry mpeAcTaBlieH] CYKYMHICTIO (paiiIiB HACTYIMHUX JIBOX THUIIIB:

*.wor, Kl

pocCTip MojeN HU(POBOI KapTH;

— *.tab, K1 BH3HAYaIOTh CYKYIHICTH (haiiIiB MOJENel KOHKPETHUX IIapiB

mudpoBOT  KapTH,  HAMPHUKIAI:

B [1IC Maplnfo Bu3HauaioTh mnpoekT abo pobouunit

rigporpadis, HaceneHi

aZIMiHICTPaTUBHO-TEPUTOPIATIbHUX OJIMHUILb, TOIIO.

IIyHKTH,



®daiin pobOUOTO MPOCTOPY BKIOYAE TMEPENIiK MIapiB, sIKI CKIIaal0Th UGPOBY
KapTy, 1H(OpPMALI0 MPO CHUCTEMY KOOPAMWHAT KapTH Ta PO3MIpU 1 KOOpAUHATH
MOTOYHOI0 BiKHA KapTh ((dparMeHTy KapTH, SKUM OyJae BUJIUMHN Ha eKpaHi
JUCIICIO TIPU BUKIIMKY MOJIENl Ha Bizyamizailiio). daiin pobouoro mpocTopy Moxe
KOPHUTYyBaTHCh ONEPAaTOpOM B jiasoroBomy pexkumi B cepenosuini ['IC Maplnfo, B
TOMY YHCII: JONOBHIOBATHUCS HOBUMH IlApaMH, 3MIHIOBAaTHCS MOPSAOK BHUBOJY
HI1apiB Ha €KpaH, MpU3HAYATUCS HOBI aTpHOyTH Bi3yalli3allii, TOIIO.

daiin Tumy .tab Bu3Hayae rpymy ¢ainis (*.tab, *.map, *.dat, *.id, *.ind), B
AKuX 30epiraroTbest rpadiudi Ta aTpuOyTHUBHI (CEMaHTHYHI) JaHl MpPO OO0 €KTH
oHOTO mapy uudpoBoi kapTu. I'padiyni gaHi B {upPOBUX MOJEIAX MAPIB MOXKYTh
OyTu mpencTaBiieHi B popMarax Takux 0a30BUX rpapiyHUX 00’ €KTIB:

— TOYKa 3 KOOPAWHATAMU Ta IEBHUM YMOBHHUM 3HAKOM (MapKepoM);

— JamaHa JiiHig (TOJIUIIHISA, 3aJIaHa IMOCI1OBHICTIO BY3JIOBUX TOYOK);

— MHOTOKYTHHUK (TIOJITOH 3 TpPAaHMISIMHU, 3aJlaHMMU JIaMaHOIO, Tepina 1
OCTaHHS TOYKH SIKOi 3’ €IHYIOTHCS);

— rpadiuHUl TEKCT, 3aJJaHUi TOYKOIO MOYATKy 1 KyTOM HaIpsiMy psijaKa Ta
Ha0OpPOM CUMBOJIIB TEKCTY.

3ayBaKUMO, 1O IIapU OJHIET KAPTU MOBUHHI CTBOPIOBATHUCS B OJHIN 1 Tiil ke
CUCTEM1 KOOpPJMHAT, OJIMH IIap MO>XE€ BXOJUTH JI0 CKJIaAy Pi3HUX HU(POBUX KapT,
TOOTO HAa HBOT'O MOXYTh OYTH MOCHJIAHHS B JEKUIbKOX (haiiyiax poOOYUX MpOCTOPIB,

SIK1 BU3HAYAOTh MOJICII BIMIOBIIHUX U(PPOBUX KapT.

3.4 ®opmaTu 00MiHy KapTOrpagiyHMMHU JAHUMHU

Mopnens TeMaTuuHUX 1IapiB KapTu dopmyeThess B mif/mid popmaTtax oOMiHy
nanumu ['IC Maplnfo. ®opmat mif/mid-daitniB BiZHOCUTBCS A0 YHIBEpCATbHUX
dbopmariB, SKI JO3BOJISIIOTH JOCUThH JIETKO MepenaBatu rpadiyHi 00’€KTH Ta

acolifoBaHl 3 HUMHU CeMaHTU4HI AaHi. Ko)XKHOMYy TeMaTWYyHOMY IIapy BiAIMOBiIA€



nap ¢ainis tumy mif Ta mid. O6uasa daiinu € TekctoBumu ASCI daiinamu. Daiin
mif MICTHTB 3ar0JIOBOK OMKCY CTPYKTypH JaHuX B mid ¢aiiii, Ta po3ain rpadiuaux
JAaHUX 3 KOOpJMHATaMH 1 aTpuOyTamu Bi3yaumizaiii rpadigyaux o0’ekTiB 1mapy. B

mid-¢aiin nepenarThCa ceMaHTHYHI JaHi (puc. 3.2).

mif — gaiin mid- aiin
3aroJi0Bok
I'padiuni naui
I'padpiunamii 06’exr 1 > Psimok 1
['padiunuii 06’ exT 2 » Psinok 2
I'papiunamii 06’exT 3 > Psimok 3

I'padiuamii 06’€xT n

v
)ﬁ
X
=
]
=
=]

Pucynox 3.2 3aranpHa CTpyKTypa Ta BiJANOBIAHICTh 3aIIUCIB

B mif/mid daitnax

[Ipu vomy, ogqHOMY rpadiuaomy 00’ ekty mif — paitni Biamosinae psaok B mid-
¢aiin (nepumii 00’exT B mif — nmepmmii psgok B mid, Apyruil 00’eKT — apyruit
pAOoK 1 Tak jami). Skmo nmepenaroTbes TUIbKM TpadiuHi 00’ exktH, TO mid ¢aiin
MICTUTD ITYCTI PSJIKK Y BUTJISIAI 3aMIMCY IBOX MOJBIMHUX “TIamokx”.

3aronoBok mif — ¢aiury Mae TaKy CTPyKTypYy:

VERSION n (Bepcisa popmarty)

Charset (HOMep KOJIOBO1 CTOPIHKHN)

[DELIMETR”,c.”] (cuMBOJ-pO3IIBHUK MOJIB B psiakax mid daiimy)

[UNIQUE n,n,..] (xosnonka (mosie) mid Qaiiny 3 yHIKaIbHUM JJIsl PAIKIB

3HAUYCHHSIM )

[INDEX n,n...] (Homepu komoHOK (momiB) mid daimy, sl SKUX BU3HAUYCHI

THJIEKCH)



[COORDSYS...] (omuc cucteMu kKoopAauHaT rpadiyHuX 00’ €KTIB)
[TRANSFORM...] (3cyB cucTeMu KOOp/IMHAT)
COLUMS n (xinpKicTh noJiiB B psakax mid daitiy)
Jyxku [] BKa3ytoTh Ha HEOOOB’I3KOBICTh BIAMOBIAHOTO IMYHKTY B 3ar0JIOBKY.
['padiuni 00’€kTH, SAKI PO3MIIIYIOThCS B mif (ailyi, OMUCYIOTbCS TaKUMU
3araJbHUMHU XapaKTEePUCTUKAMHU:
— TUO 00’€ekTy (TOYKa, BIAPI30K MPSIMOIi, JJaMaHa JIiHis, MOJIrOH, Ayra Koja,
TEKCT, MPSIMOKYTHUK, OKPYTJICHUHN PSIMOKYTHHK, €JIIIIC);
— KUIBKICTh 00’€KTIB, SIK1 BXOJATHh JO CKJIQJHOTO 00’ €KTy (I CKJIAJOBUX
MOJIUTIHIN Ta MOJIITOHIB);
— KUIBKICTh TOYOK Ta iX KOOPJAWHATH;
— aTpulyTH Bizyanizalli (IIMpuHa, TUIl CUMBOJIY a0o0 JIiHi1, KOJIip, T0AaTKOBI
napameTpH).
B IIK I30OMALII B 3a/1€5kHOCTI BiJl TEMU KapTu MOxke (hOpMyBaTUCS JACKUIbKa

TeMaTuyHuX mapiB (mif/mid-¢aiinis), HanpukIam:

— ognHa napa mif/mid-¢aiiniB 1yisi yYMOBHUX 3HAKIB “IyaHCOHIB” SIK 00’ €KTH
rpadiudoro tekcry B mif Qaili Ta 3HaYeHHs BIJAMOBIJHUX MOKA3HUKIB B psIKax
mid-daitny;

— Tpu Napu AJid BIIOOpaXEHHsI TEMaTUYHOTO penbedy y BUIIISAL JaMaHUX Ta
MIOJIITOHIB JIJIS 130J11HIN Ta MPSMOKYTHHKIB JUIsl MOJIENI y BHUTJISAI po3dapOboBaHoi
peryisipHoi citku 3 mid ¢aitmamMu 3HaYeHb BIATOBIHOTO TIOKAa3HWUKA JIJIst
T€OMETPUIHUX 00’ €KTIB.

B pesynbrari Tpancusii mif/mid-daiinis B I'IC cTBOprotoThest Tabuini mapis
y BHYTpIlIHIX (popMarax, 10 Ja€ 3MOTy MPOBOJIUTH MOAAIBILY OOpOOKYy KapT, iX

penaryBaHHsI Ta OJIepKaHHS MarnepoBuX KoM Ha npuHTepax 3acobamu ['IC.



5. EPTOHOMIKA IHO@OPMALIMHUX TEXHOJIOI'TIA

5.1 AnaJji3 He0e3MeYHUX Ta WKIAJIUBUX BUPOOHNYMX (PaKTOPiB

3riJHO MPOEKTY, €KCIUlyaTalis IpOrpaMHOro KOMIUIEKCY, IependadeHa B
oicaux mpuMimeHHsX 3 BukopuctanusiM EOM. XapaktepHUMH OCOOIMBOCTAMU
TaKUX MPHUMIIIEHb €: X HEeBeJIWKa IUIOIIa, CUCTeMa KOHAMIIIOBAHHS MOBITPS (IS
BiiBoay TemiaoT Big EOM), HasgBHICTb €IEKTpOMEPEkKi JJIA  KUBJICHHS
OO0YHCITIOBAJIHOT TEXHIKM Ta 30BHIIIHIX MPUCTPOIB. 3 BpaxyBaHHIM LUX (aKTOpiB

MOXHa BHJUIMTH HEOE3IeUHI Ta IMIKIUHMBI (AKTOPH, SIKI MOXXYTh BUHUKHYTH B

BUPOOHUUOMY TPOIIECI.

Tabmuusg 5.1 HeOe3neuni gpakropu

HopmaTtusa
XapakTepucTuka
Ne daxTop Jlxepeno HeOe3neku 1
daxTopa
JTOKYMEHTH
HITAOII
Hanpyra U=220B; Jlaniroru 40.1-1.21-
YpaxxeHHd
CUJIa YaCTOTH €JIEKTPOKUBJICHHS, 98
1 €JIEKTPUYHUM
F=50I"t; T=0,2 c; OCBITJICHHS, I'ocCrt
CTPYMOM
=100 MA enekTpoobnagnanns | 12.1.038-82
CCBhT
I'oCT
Hakonnuenus
. 12.1.045-84
3apAJliB y 30H1
CratuyHuit CCBbT
2 €KpaHa JUCIUIes Ta
CTPyM JCaullIH
Ha MOBEPXHSAX
3.3.2.007-
oOJragHaHHS
98
Cryninb ACTY
[ToxxexxHa Kopotke 3amukanns, | 3855-99
3 . BorHecTiikocTi 11, TOCT
e3MeKa €JIEKTPO-JIAHIIOTH
xateropis B P 12.1.004-91




Ta6mung 5.2 [kianusi dpakTopu

XapakTepucTuka Jlxepeno HopmatusHi
Ne dakTop
dhaxTopa HeOe3neKu JTIOKYMEHTH
Enextpo- 30Ha ekpaHa
|y E=10B/m P I'oCT
| MarHiTHe H—03 A/ JMCILIES; 12.1.002-84
= ) M
BUIIPOMIHIOBaH MOBEPXHi ACanlllH
HS oOnaTHaHHS 3.3.6.096-02
I'OCT
[TiaBunIeHUI
I'pannunO 12.1.003-83
IyMm (omeparop _
2 JOITyCTUMUI P1BEHB OO6nanHaHHS CCBT
00poOKH
_ _ mymy Lp=65/1bA JCanllIH
1H(popmarii)
3.3.2.007-98
XoJy10/1Ha TOpaA POKY :
t=22-24°C
I'OCT
w =40-60%
3MiHa OO0nagHaHHs, 12.1.005-88
v=0,1 m/c
3 MiKpOKIIiMaTy AKe BUILIISE CCbhT
Teruta mopa poky :
(merka —1a) TEILJI0 JCanlIIH
t=23-25°C
3.3.2.007-98
w =40-60%
v=0,1 m/c
PiBeHb OCBITJICHHS: JAbH
HenocraTas
H_ITy‘IHI/Iﬁ B.2.5-28-2006
OCBITJICHICTb
E.=500m1x [Mpunaau HCanllIH
4 (xac pooiIT
[Tpupoaumit OCBITJICHHS 3.3.2.007-98
Iy’Ke BUCOKOI
ev=1,5% JACTY

TOYHOCT!I)

b B-2.2-6-97




Opranizaiis 1 Crin,
5 o0J1aiHaHHS PoGoue Micie CTLJIeLb, ToCT
po6oUoro MicIs O6nagHAHHS JTIACTIJICH, 12.2.032-78
(eproHOMiuHI KJIaBiarypa, ACanIITH
BHMOTH Ta IpHHTEP 3.3.2.007-98
MOKA3HUKH )

5.2 IH:KeHepHe pilleHH 3 NHUTaHb OXOPOHU Npali Npu Ppo3podui
indopmauiitHoi cucreMu

5.2.1 Po3paxyHOK 4acy eBaKyailil JIloJeil PHU MoKeKi B NPUMillleHHI

[TigmpueMcTBO € OAHOMOBEPXOBOIO OyaiBJCIO, IO BigoOpakeHa Ha puc. 5.1
po3mipamu 10 M. Ha 20M.; KUTBKICTh pOOOYMX KIMHAT 8; KUIBKICTh Mpaiooyux 13;
KUTBKICTh BUXOIB 1.

JIJist po3paxyHKy 3arajibHOro 4acy €Bakyailii HeoOXiJIHO po3paxyBaTH 4ac Ha
KOKHIM UISIHIT PyXY JIFOAeH, TOYMHAIOUN Bl MAaKCUMAaJIbHO BIJJaI€HOT TOUKH.

Pyx mronelt mig yac mpoliiecy eBakyallli € BUMYIIEHUM, TOOTO MOB’SI3aHUM 13
HEOOXITHICTIO TIOKUHYTH TPUMIIICHHS 4 OY[IBIIO 4Yepe3 BUHUKIY HEOE3INeKy.
Bumymenuii pyx moaeil Mae cBoi crnenu@igHl 0COOJMBOCTI, BXKE€ HA MOYATKOBIN
CTajaii, JIOMWHI TIOTPOXKye HeOe3nmeka B pe3ysbTaTi TOTO, IO IOXKeXa
CYNPOBO/KYETHCS BUIIJICHHSAM TEIJIOTH, MPOIYKTIB TIOBHOTO ¥ HEIOBHOTO
3rOpaHHs, TOKCUYHHUX PEYOBHH, OOBaJIEHHS KOHCTPYKLIW, IO TaK YW IHAKIIE
MOTPOKYE JIOANHI. I3 11bOTO CI1ij1 3p0OUTH BUCHOBOK, 1110 MPH TIaHYBaHH1 Oy IIBIII 1
YCTpOi MPUMIILIEHb B HUX HEOOX1IHO MPUMHATH 3aX0JIH, 11100 Mpoliec eBaKyalii Mir
3aKIHYUTHUCS O€3MEeYHO 1 B HEOOX1THUI Yac.

Jpyra ocoOJUBICTH MOJIATAE y TOMY, IO B CHIIy HOTPOXKYIOUOil JIOAMHI
HeOe3MNeKH pyX IHCTUHKTUBHO IMMOYMHAETHCS OJJHOYACHO B OJIMH 1 TOM K€ HAIpPsIM —
y CTOpOHY BUXOJIB. Lle mpu3BOaUTE 10 TOTO, IO MPOXOAU IIBUIKO 3alIOBHIOIOTHCS

JIIOJIBMU TIPY BU3HAUEHIN HIIJILHOCTI MOTOKIB. [3 301JbIIEHHSIM HIiIJILHOCTI MOTOKIB




HIBUJKICTh PYyXY 3MEHILYETHCS, 1110 CTBOPIOE MEBHUN BU3HAUYCHUM PUTM PyXy. B 1iif
CHUTYaIlil 3’ IBIIIETHCS TTOTPO3a YTBOPEHHS 3aTOPY, 1 Ty’KE BAXKKO 3amo0IrTH ii.
[Toxa3zHukoM epeKTUBHOCTI MPOIECY BUMYIICHOI €BaKyallli € yac, Ha MpoTs3i
SIKOTO JIFOAM MOXXYTh IIPU HEOOX1AHOCTI MOKMHYTH OKpeMi IpUMIIIeHHS 1 OyAiBIIIO B
mioMy. besmneuHicTh, MOCATHYTa TOJI, KOJMU LIed Yac MEHIIWH, HIK TPUBAJICTD
noxexi. KopoTkouacHICTh TIpoliecy eBakyallli MOBHHHA JOCSATaTUCS HE TIIbKU
KOHCTPYKTHBHO-TUTAHYBAJILHUMH PIIIEHHSMH, Ha K1 3BEPTAJIM yBary paHiiie, ane i
OpraHi3aliiHUMU PIIICHHSIMH.
[Iportiec eBakyarrii Jroeit MOKHA MOAUIUTHA HA TPU €TAIH :
> pyxX JoAedl BiJl HaWOUIbII BiJAAJI€HOI TOYKHM MPUMIIICHHS 0
€BaKyallliHUX BUXO/IIB;
> pyX JIIO/ICH BiJl €BaKyallliHUX BUXO/IIB 10 BUXO/IIB Ha 30BHI ;
»  pyX JItojeH BiJ BUXO/IB 13 OyAiBIi Ta iX pO3CIIOBaHHS.
[Ipu eBakyailii OCHOBHUMH TTapaMeTPaMU, K1 XapaKTEPU3YIOTh MPOIIEC
PyXYy JIIOAEH € :
1) MUIBHICTB JFOJCHKOTO TOTOKY — D, Iroa/mM2;
2) WBHJKICTh PyXY JIOACHKOIO MOTOKY — V, M/XB;
3) NpomyCKHA CIPOMOXKHICTh NUIAXY (BUXOIB) - O ;
4) IHTEHCUBHICTb PYXY JIFOJICBKOTO MOTOKY - ¢ ;
1) MlinbHICTE JNIOACBKOTO MOTOKY D, siKa cKIagaeTrbess 3 N Jronew,

JIOPIBHIOE:

D, — NTf,Mz/Mz (5.1),

ne A=g-[—nnoma nuisixy eBaKkyamiiHoi JUISTHKA [M?];

[ — MOBKWHA JUISHKY; g- IMUPUHA IUISTHKY;

f— mo111a ropu30HTAIBLHOT TPOCKIIIT JIFOAUHHU.

Sxmo D < .05 moauHa Mae TOBHY CBOOOTy TIEpEeCYBaHHS,

Axmo 0.05<D<(.15 monuHa HE MOXE BIJILHO 3MIHIOBAaTH HAMPSIMOK CBOI'O

PyXy,



Axmo 0.15<D<=0.92 moau pyxaroTtbcs Bkyni. Benuuuna 0.92 € BepxHbOIO
MEXKEI0, KOJU JIIOJU PYXaloThCsl BKYMi, Ta HEIO OOMEXYETbCS MLIUIBHICTH MPH
MIPOCKTYBaHHI €BaKyaIlliHUX MIIAXIB.

2) HIBUAKICTH pyXy JIIOJACHKOTO MOTOKY V 3aJIEKUTH Bl HOro HiiibHOCTI D Ta

BUy IIIAXYy (TOPU3OHTANBHI UM TOXMI). 3HA4YeHHS IMBUAKOCTI YV, a TaKox
IHTEHCUBHOCTI PYXy JIFOJICBKOTO TMOTOKY ( B 3aJ€XKHOCTI BiJl MOro muibHOCTI D
NpUBEAEHO B Ta0m. 5.3.

Tabmuusa 5.3 3HayeHHS MIBUAKOCTI V 1 IHTEHCUBHOCTI ¢ PyXY JIOJCHKOIO

MOTOKY 3aJIe)KHO BiJl HOTO mUJIbHOCTI D

IinpHicTs | [opusonTameHuil nusIx | JBepHUt Cxonu BHU3 Cxonu BBepx
MOTOKY poeM
M2/M2, IBunkicte | Iurencus- | Iarencus- | lBunkicte | Inrencus- | IBuakictes | [HTEeHCHB-
A M/XB. HICTb, HICTb, M/XB. HiCTb, M/XB. HiCTb,
1% M/XB. M/XB. 14 M/XB. 14 M/XB.
0,01 100 1 | 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 5,3
0,2 60 12 13,4 68 13,6 40 8
0,4 40 16 18,4 40 16 26 10,4
0,6 27 16,2 19 24 14,4 18 10,8
0,8 19 15,2 17,3 13 10,4 13 10,4
09u 15 13,5 8,5 8 7,2 11 9,9
OlbIIIe

3) [IpomyckHa cipoMOKHICTb HUIAXY () (M/XB 4M JItO/1/XB)
O=D-v-6 mxs. (5.2)
4) THTEHCUBHICTIO PYXY JIFOJICBKOTO MOTOKY ¢ (M/XB YU JItO/1/XB)
q=D-v (5.3)
[HTEeHCHBHICTD PYXY HE 3aJI€KUTh BiJ] IIMPUHU LHUIAXY 1 SABISETHCS
XapaKTEPUCTUKOIO MOTOKY. [HTEHCUBHICTIO pyXY JIOACHKOTO MOTOKY HAa KOKHOMY

BIJIPI3KY JTIOPIBHIOE:

_ q,19;
q; = 5 MxB. 54

i




ne: 81, Oi1 — IIMPUHA PO3TIAIA0UOro 1-ro 1 neped HuM (1 — 1) BiApi3kiB
HUIAXY, M;
i, q i-1 — 3HAYCHHS IHTEHCUBHOCTI pyXy MOTOKY Ha PO3IIISIAI0UOMY
i-My 1 epeq HuM (1 - 1) Bimpizkax HUIAXY, M/XB.
SIKIIO @i MEHIIIE Y PIBHO (max, TO YaC PyXy Ha BiAPi3Ky MO>KHA BU3HAUUTHU

1o Ghopmyi:
L, = — (5.5)

IPU LIbOMY 3HAYEHHS (max TPEOA MPUUMATH PIBHUM, M/XB.:

- I TOPU30HTAIBHUX IUISIX1B 16,5
- 1151 ABEPHUX OTBOPIB 19,6
- JUTSI CXO/1B BHU3 16
- 171 CXOJ1B BBEPX 11

Po3paxyHkoBuil wyac eBakyawii JroJed 13 MNpUMIIIEHHS ¥ OyniBm #p
BCTAHOBJIIOETHCA MO PO3PAXyHKY 4Yacy PYyXy JIIOJACHKMX IMOTOKIB BiJ HalOUIbII
BiJJaJIEHUX MICIb po3TanryBaHHsA. [Ipu po3paxyHKy Bech HUISX PYXY JIIOJACHKOTO
MOTOKY MOAUISETHCS HA TIISHKH (IIPOX1J, KOPUIIOP, CXOIMHKOBHI Mapil, IBEpPHUN
popi3, TaMOyp) AOBKUHOIO /; 1 IIUPUHOIO g;.

[ToyaTkOBUMU AUISTHKAMHU SBJISIFOTHCS MTPOXOAH MK POOOYMMH MICISIMHU.

Po3paxyHkoBuit yac eBaxyarlii JOpPiBHIOE :
[
t,=t +t, +t,+...+t =t [xB], ti:% [xB].

e ¢; — 9ac pyXy JIOJCHKOIO MOTOKY Ha KOXKHIN OKpeMii TUISHII.

VYMoBa 0Oe3neyHoi eBakyalll XapakTepU3Y€ETbCS BHPA3OM £,<= f,5, TOOTO
pO3paxyHKOBa TPUBAJICTh BUMYIICHOI €BaKyallli Ha Pi3HOMAHITHUX JUISTHKAX MPHU
PO3paxyHKOBHX MIBUAKOCTSX JIFOAEH 1 pO3paxyHKOBIN MPOMYCKHINA CIPOMOKHOCTI
eBaKyallliHNX JBeped MOBMHHA OyTH piBHA a00 MeEHIIAa HEOOXIAHOTO dYacy

TpHUBaJIOCTI eBakyanii. HeoOxiauumii yac eBakyauii #,; BU3HA4Ya€ThCS MO TAOIUII.



BukopucToBytour BuUllle 3a3HaYEHUN OIHUC, 32 BUHATKOM TaKHUX JUISHOK SIK
JIBEpHUH Mpopi3 Ta TamOyp (He mepembaveHa y OYIIiBIi), MPOBEAEMO PO3PAXYHOK
qyacy eBaKyarlii Joiel s TPUHHATOr0 IPUMIIIICHHS.

Mapuipyt eBakyarii po30HBaeTbcs Ha JEB'ATh eTamiB (IUISHOK). Jlms

IIPOBEICHHS PO3pPaxXyHKY 3aJaiiMOcs IJIAaHOM eBaKyauli Jirojel (puc. 5.1).

5 4
I IJIAHKA MJITHKA TJITHKA IJIHKA IJITHKA
alad

Lt

8 7 6
TJITHKA TJITHKA JIJISTHKA

Pucynox 5.1 Ilnan eBakyariii groaei

Ilepwa dinanka
Yac pyxy JHOACHKOTO MOTOKY — BHXI1J JItoJeH 3 KiMHaTu No 1:
ne /=13 M — 1oBXWHA AUISTHKY ; V — HIBUJIKICTh PyXY Ha JJISHIII.
f =0.113 M?> — cepeaHs I0IA TOPU30HTAIBHOIT IIPOEKIIT JIFOJUHH |

N = 2 — KUIBKICTb JitojieH ; S= 3 M — ImupuHa AUTSTHKH .

D, = 2(%) = 0.006 [M*/M?*], Tomi v; = 100 M/xB ; g;= 1 M/xB.

t;=13/100 =0,13 xs.



/Jlpyza dinanka
Yac pyxy JHOACHKOTO MOTOKY — BHXI1J JItoJeH 3 KiMHaTH No 2:

D :3(%j =0.01 [M?*/M?*], Tomi v; = 100 M/xB ; g3= 1 M/xB.

t,=11/100 =0,11 xB.
nel=11wm; f=0.113 % N=3;S=3 m.
Tpemsa oOinanka
Yac pyxy JHOACHKOTO MOTOKY — BHXI1J JItojei 3 KiMHaTu No 3:

D =1[%)=0.003 [M%/M?], Tomi v, = 100 m/xB; g>= 1 M/xB.

t=12/100=0,12 xB.
nel=12wm; f=0.113 M*, N=1; S=3 m.
Yemeepma Oinanka

Yac pyxy JIOACHKOI0 MOTOKY — BUXI1J Jitojen 3 KIMHatu Ne 4:

D :2(%] =0.01 [M*/M?], Tomi v4= 100 M/xB; g4= 1 M/xB.

t=5/100 =0,05 xB.
nel=5wm; f=0.113M* N=2;5=3 wm.
I’ama Odinsanka

Yac pyxy JIOACHKOr0 MOTOKY — BUXI1J Jitojen 3 KiMHaTtu Ne 5:

D =2(%§’j =0.007 [M?/M?], Tomi vs= 100 M/xB ; ¢5= 1 M/xB.
t=12/100 =0,12 xB.
nel=12wm; f=0.113 Mm%, N=2; S=3 m.
Illocma Oinanka
Yac pyxy JIOACBKOI0 MOTOKY — BUX1A Jitoje 3 KiMHatu Ne 6:

D = 2(%] =0.007 [mM?*/M*], Tomi vs= 100 M/xB; gs= 1 M/XB.

t=12/100 =0,12 xB.
nel=12wm; f=0.113 Mm% N=2;5=3wm.



Cooma oinanka
Yac pyxy JIIOACBKOTO MOTOKY — BHUX1J JItojeH 3 kimHatu No 7:

D :2(%J:0.008 [M*/M?], Tomi v;= 100 M/xB; g7= 1 M/XB.

t=9/100 =0,09 xB.
nel=9wm; f=0.113m% N=2;S=3m.

Bocbma dinanka
Yac pyxy JHOACHKOTO MOTOKY — BHXI1J JIto[eH 3 KiMHaTH N §:

D :2(%]:0.02 [M%/M?], Tomi vs= 100 M/xB; gs= 1 M/xB.

t=3/100=0,03 xs.
nel=3wm; f=0.113M* N=2;5=3wm.
Jlee’ama dinauka.

Yac pyxy JIOACHKOIr0 MOTOKY — BUXI1J Jitojen 3 KiIMHatu Ne 9:

D :7(%j:0.03 [M%/M?], Tomi vo= 100 M/xB; go= 1 M/xB.

t=9/100 =0,09 xs.
nel=9wm; f=0.113m% N=7; S=3m.
Mecama dinanka

Yac pyxy JIOACHKOTO NOTOKY — BUXiJ Jtojei 3 KimHaTu Ne 10:

D ﬂl(%} =0.08 [M?/M?], Tomi vio= 100 M/xB; g10= 1 M/xB.

t=5/100 =0,05 xB.
nel=5wm; f=0.113M*; N=11;5=3 wm.
Oounaoysama OinaHKa
Yac pyxy JIIOACBKOT0 MOTOKY — BHXIJI Jrojiei 3 kiMHaTH Ne 11:

D = 13(%) =0.1632 [M*/M?*], Tomi v;; = 60 M/xB; g11= 12 M/XB.

t=3/60 =0,05 xB.
nel=3wm; f=0.113m*; N=13; S=3 m.



3aranibHUM Yac eBakyaryi : t = ¢7 + 2 +...+ t1s = 1,01 [xB].
twe = 2,5 XBUIUH 11 ogHONIOBepXxoBoro 0ynuuaky (3 CHull 2.01.02-85, Tabmn. 12)
t=1,01 <tus=2,5 XxB, TOOTO BUMOTH TTOKEKHOT OC3MEKHN BUKOHYIOThCS.

B 3B’s3Ky 3 MOXIMBICTIO BHHHMKHEHHsS TIOXEXI Ha TepuTopii OymiBii
BHACIIOK HECNpaBHOI POOOTH KOMIT'IOTEPHOI TEXHIKM, fKa MIAKIIOYEHA JI0
CJIEKTPOMEPEXKI, 51 BUPIIIUB BUOPATU BYTJIEKUCIOTHI BOTHETacCHUKU Mojeni OY-8 ta
noporkoBi — moxeni OIT-8b. Po3micTtuTi iX HEOOXIMHO Ha MOXKEKHHUX IIUTaX B
BECTHOOJI1 Ta 017151 TTOKEKHOTO, IO OJTHOMY €K3EMILIAPY KOXKHOTO THITY.

3a gomomoro BorHeracHuka OY-8 MoO)KHa TracUTH pi3HI PEYOBUHU, KPIM
THUX, SIKI MOXKYTb TOpITH 0€3 IOCTYITy MOBITPs. TaKoX iM MOYKHA TYIIMTH MOXKEXKY B
npucTposix mig  Hampyroro jgo 1000V, mnpu yMOBI TPUOJIMIKEHHS IO
CTPYMONPOBIIHUX YaCTHH HE OJNM>KY€ OJTHOTO METPY.

MexaHi3M NpUMTUHEHHS TOPIHHA 32 IOTIOMOTOI0 BUKOPUCTAHHS BYTJIEKUCIIOTO
razy 0a3yeTbcsi Ha MOro BIACTHUBOCTSIX IUISXOM pO30aBlEeHHS 3HUKYBAaTH
KOHLIEHTPALII0 pearyroyux PEYOBUH [0 PIBHS, MPU SKOMY TOPiHHS CTaHOBUTHCS
HEMOYKJIUBHUM.

3a pgomomororw BorHeracHuka OII-8b MOXHa TymmuTH nanarye
enexkTpooOnagHannus mig Hanpyroto g0 1000V, nerko3aiMHUCTI piAMHM, TIIHOY1
Marepiany (HaBiTh TI IO TOPSITH O€3 JOCTYIly TMOBITPsA) mMpaii B PoOodoMy

NPUMILIEHHI.

5.2.2 EproHomiyHi BUMOrH A0 Opradizanii i o0JagHAHHA POOOYHX

MicCllb 3 KOMIT I0TEPHOI0 TEXHIKOI0

Oneparop o00poOku iH(dOpMalli NpU BUKOHAHHI CBOEI pPOOOTH Maibke
BeCh poOOYMI Yac 3HAXOAUTHCS B CHUASYOMY IOJIOKEHHI 3a POOOYUM CTOJIOM,
Ha SKOMY pO3TaloBaHe Horo poOode oOmamHanHg. [lns  3amoOiranHs
BUHUKHEHHS, IIOB A3aHUX 3 TaKUM BHUIOM poOIT, XBOpoO (CKajaio3, XBOpoOU

ouell Ta 1H.), a TaKOX JJs YCYHEHHsS 3arajbHOro JIHUCKOM(OPTY, 3MEHILIEHHS



BTOMJIIOBAHOCTI TIpaIliBHUKA, MIJBUIICHHIO HOTO NPOJYKTUBHOCTI HEOOX1THO
PaBWJIBHO OpraHizyBaTH poOoue MicIle.

Opranizariiss poboyoro Mmicisl rnependayae:

- TpaBWIbHE pO3MIIIEHHS pobOYoro Micus y  BHPOOHUYOMY
MPUMIIICHHI;

- BUOIp €pProHOMIYHOTO OOIPYHTOBAHOrO POOOYOTO  IMOJIOKEHHS,
BUPOOHMYMX MEOJIB 3 ypaxyBaHHSIM aHTPOIOMETPUYHHX  XapaKTEPUCTUK
JOJIUHU;

- palioHaJbHy KOMITAHOBKY OOJIaJlHAaHHA Ha POOOYUX MICIISX;

- ypaxyBaHHsS XapakTepy Ta OCOOJHMBOCTEH TPYIOBOI IISIIBHOCTI;

- JJHAOIT 0.00-1.31-99, 'OCT 12.2.032-78, HCanIIIH 3.3.2.007-98
periiaMeHTye Taki BUMOTH JO0 OpraHizaiii pobouoro wicisg kopuctyBaua BJIT
(BI3yasIbHUH AUCIIJICHHUN TepMIiHAN):

1) KoucTpykiiss pobGouoro cToly Mae  BIANOBIIATH  CyYaCHUM
BUMOIraM €proHOMIKM 1 3a0e3ledyBaTd ONTHMAJIbHE PO3MIIIEHHS Ha poOouii
MOBEPXHI BUKOPUCTOBYBAHOTO OOJIaIHaHHA (AMCIUIEs, KiaBlaTypH, MpPUHTEpa) 1
JIOKyMEHTIB. PeKOMEHI0BaHI pO3MipH CTONY: BUcOTa — 725 MM, mmpuHa — 600-
1400 mm, raubuna — 80-1000 mM. PoOoumnii CTim MOBMHEH MaTW MPOCTIp IS
HIT BHUCOTOIO HE MeHIme HDK 450 MM, Ha pIiBHI BUTSATHYTOI HOTM HE MEHIIE
650 mm.

PoGoue Mmicuie Mae OyTu oOiajHaHE MIJICTABKOIO ISl HIT HIMPUHOIO HE
Menme HDK 300 MM, mimoOuHO0O He MeHme HiDK 400 MM, 3 MOMKIMBICTIO
peryJoBaHHS TO BHUCOTI B Me&kax 150 MM Ta KyTa HaxXwily OIOPHOI MTOBEPXHI —
B Mexkax 20°. IlimctaBka moBMHHA MaTu pUQICHY MOBEPXHIO 1 OOPTHK TIO
NepeIHbOMY Kparo 3aBBUIIKA 10 mm.

2) PoGoumit crinenp kopuctyBadya BJIT moBMHEH MaTu Taki OCHOBHI
CJIEMEHTH: CHJIIHHS, CIOWHKY Ta CTamioHapHl a00 3HIMHI MiJIJOKITHUKH.
PoGounii crinenp Mae OyTH MAMOMHO — MOBOPOTHHUM, PEryJibOBaHUM 3a

BHUCOTOI0, 3a KyTOM HaxXWily CHJIIHHS Ta CIHMHKUA 1 3a BIJACTaHHIO BiJ CHUHKH



0 TOMNepeAHbOoro kpato cuiiHHA. [loBepxHs cuaiHHS Mae OyTH IUIOCKOIO,
nepenHid Kpail 3a0KPYTJICHUM.

Bucora moBepxHi cumiHHsa Mae peryimoBatucs B Mexax 400...500 mm,
a mupuHa 1 rmuOuHa craHoBUTH He MeHme HiK 400 mm. Kyt nHaxwminy
cuaiHHsa — 10 15° Bmepen 1 mo 5° Hazan.

Bucora cnunku mae craHoButd ( 300 + 20 ) MM, MIMpUHA — HE MEHIIIC
Hik 380 MM, pamiyc KpuBU3HM ToOpu3oHTanbHOI TwiommHu — 400 mm. Kyt
HaxXWiIy CIOUHKA Mae peryimoBatucs B Mexax 0...30° Big BepTHUKAIBHOTO
noJIoKeHHs. Bincranp BiJl CHOUHKH JO TEPEIHBOTO Kpaw CHUIIHHA Mae
perymoBatucsi B Mexax 260...400 mm.

JIist 3HIDKEHHS CTaTMYHOTO HAaBaHTAXXEHHS M f31B BEPXHIX KIHIIIBOK
CJiJi BUKOPUCTOBYBATH CTallloHapHI a00 3HIMHI MIJJOKITHUKH JOBKHUHOIO HE
MeHiie Hixk 250 MM, mmpuHOr0 He MeHme Hixk 50...70 mm. o peryimoroTbes
32 BHCOTOIO Haa cHAIHHAM Yy Mexax 230...260 MM 1 BIJICTaHHIO MiX
nigIoKiTHUKaMu B Mexax 350...500 mm.

[ToBepxHst cCHUIIHHS 1 CIHWHKH CTUIBISI Mae€ OYTH HalliBM SIKOIO 3
HEKOB3HUM, ITOBITPOHETIPOHUKHUM TOKPUTTSIM, IO JIETKO OYHUCTUTHCS 1 HE
CJIEKTPU3YETHCS.

Konctpykiiis BupoOHMumx MeOmiB minsa kopuctyBaua BJIT mae Oyrtu
Takow, 100 3a0e3neyyBaTH HOMY MIATPUMAaHHS ONTUMAaJIbHOI PoOOYOi MO3U 3
TaKUMH €PrOHOMIYHUMHU XapaKTePUCTUKAMH: CTYMHI HIT — Ha TUI031 abo Ha
MIJICTABINl JJIA HIT; CTETHAa — B TOPWU3OHTAIBHIN TUIONIMHI, BEPXHI YaCTHHU PYK
— BEPTUKAJIbHI; KyT JIIKTROBOrO cyrijo0a (MK ruiedeM Ta nepemmiigusm) — 70 -
90°; 3am gcTKM 3irHYTI i KyToM He Ouikiie 20° BiIHOCHO TOPH3O0HTAIBHOI
IUIOLMHY, HaXWJ TOJIOBH Brepes B Mexax 15-20° mo BeprTukani.

3) Jlucmiedt Mae po3TanlyBaTHCS Ha CTOJlI Ha BIJICTaHl B o4ei
KopuctyBaua He Oumbme 700 Mm (omtumanbHa Biactanb 450 — 500 mwm).
Po3ramryBanHsl ekpaHy mae 3abe3nedyBaTH 3pYUYHICTh 30pPOBOrO CIOCTEPEIKEHHS

y BEpTUKAIbHIN TUiomuHI mig kKytom + 30° 10 HOpManbHOI JHIT TOTIISAIY



npaioyoro. B ropu3oHTanpHIA MJIOMIMHI KYT CIOCTEPEKEHHS €KpaHy He
NOBUHEH mepesuinyBatu 60°.

4) KnaBiatypy cmig po3TanlyBaTH Ha IIOBEpXHI CTOJY Ha BiJCTaHi
100...300 MM Big Kpar, 3BEPHYTOTO [0 MpPALIOYOro. Y  KOHCTPYKIIi
KJIaBlaTypyu Ma€ TepeadadyuTH OMOPHHUMA MPUCTPIN, SKUM Ja€ 3MOTYy 3MIHIOBATH
KyT Haxuily MOBEpXHI KiaBiaTypu y Mexkax 5...10°. Bucorta cepeaHboro psiaka
knaBim mae He mnepesumryBaTH 30 mm. [loBepxHsi knaBiaTypu wMae OyTH
MaToBOKO 3 KoedirientoM BinoutTa 0,4.

5) JoKyMeHT aiasi BBOAY JaHMX pPO3TALIOBYEThCS Ha  BIACTaHI
450...500 MM Bim ouyedl mpaliBHUKA, MEPEBAXXKHO 3J11Ba, KyT MIK €EKpaHOM
JTUCIUIeS Ta JOKYMEHTOM B TOPH30HTalbHIM IuionuHi Mae Oytu 30 - 40°.

6) Po3minenHs npuHTepa a00 IHIIOTO MPUCTPOKD  BBEJICHHA —
BUBEJIeHHS 1H(opMaiii Ha poOdouoMy Micil Mae 3abesneuyBatu JA00py
BuauMIicTh ekpaHa BJIT, 3pyuHiCTP pydyHOTO KEpyBaHHS IPUCTPOEM BBEICHHS
— BUBEIEHHs 1HQopMauli B 30HI AO0CsKHOCTI: mo Bucoti 900 — 1300 MM, mo
rmmbuai 400 — 500 mm. Ilig npuHTepn yaapHOi ii MOTPIOHO IMAKIAAATH
BIOpaliiiHl KUJIMMKH JJIsl TaclHHs BiOpauli Ta mymy.

Ha puc. 5.2 300paxeno Bug pobouoro micus 3 BJT:

A-mipuHTED.

B-mowniTop.
C-cuctemMHHMi OJIOK.
D-knaBiarypa.

E-namnka aJist TOKyMEHTIB.
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BUCHOBKHA

B pesynbrari arectariiHoi BUITyCKOBOI poOOTH Marictpa poOoTu OyJio

POBEJICHO:
1.  IIpoBenenuii anami3z mpeaMeTHOI 00JIACTI.
2. IIposeneHo mpoekTyBaHHs 0a3u JaHUX CUCTEMH.
3. [TpoBenena po3poOka iHGOPMAIIITHOT CHCTEMH.
4.  IlpoBemeHa po3poOka TMPOrpaMHOTO 3a0E3MEYCHHS CUCTEMH B

Cy4aCHHUX YMOBax.
5. [IpoBeneHi €proHOMIYHI JOCHIPKEHHS POOOTH 3 KOMIT IOTEPHOIO

TEXHIKOIO.
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14.  Jiarpama nocmigoBHocTi. [Enektponnuii pecypc] — Pexxum noctymny:
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%B3%D1%80%D0
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8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8

15. Jiarpama aistieHOCTI. [Enextponnuii pecypc] — Pexxum gocrynmy:
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%B3%D1%80%D0
%B0%D0%BC%D0%BC%D0%B0_%D0%B4%D0%B5%D1%8F%D1%82%D0
%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8
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