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1. BBEJAEHHUE
1.1. [Tos1HOe HAUMEHOBAHUE CUCTEMBbI M €€ YCJI0BHOE 0003HaYeHHe

[TomHOE HaMeHOBaHUE cUCTEMBI: porpaMMHoe obecrieuenne «bSIUCy.
VYcnoBHoe o6o3HaueHue npoaykra: Cucrema.

1.2. Hazuauenue BST'UC

B5ST'UC — nmporpamMHOe obecrieueHue, MpeHa3HAUYCHHAs JJIs PEIICHUS KOMILICKCHBIX
3a]a4, CBSI3aHHBIX CO CcOOpoM, XpaHeHHeM, oOpabOTKOH, aHalMM30M U BHU3yalu3aluen
MIPOCTPAHCTBEHHBIX JAHHBIX.



1.3. Hepeyens pynkumii, peanuszyembix Cucremoii

XpaHeHue MPOCTPAHCTBEHHBIX TaHHBIX.

OObecnieueHne HMMIOPTA/FKCIIOPTa PACTPOBBIX M BEKTOPHBIX (HOpMATOB KapTorpaduueckux
JTAaHHBIX.

ITpencraBienue rpymnn cioes, CIPaBOYHUKOB U peecTpoB B Cucreme.

Busyanuzanus — npencraBieHHe NPOCTPAHCTBEHHBIX [JaHHBIX B KapTorpaguueckoM BeO-
MPUIIOKCHHUU.

Wnentudukanus — noaydyeHne atpuOyTuBHONW nHpopManund 06 0OBEKTaxX MO BHAWMBIM CIOSM
KapThbl ¢ 0TOOpaKEHHEM KapTOUKH O0BEKTA.

HaBuranuss mo xapre — mnepememieHue, paboTa ¢ OSKCTEHTaMM, LEHTPUPOBAHHE H
MaclITabupoBaHUE KapTbl, OTOOpakKeHUWE KOOPAMHAT Kypcopa, OTOOpakeHHE TEeKyILero
MmacuTaoa.

[Touck — BBIMOHEHUE MTOMCKA 10 3aJaHHOMY aTpUOyTYy CIIOs.

[Touck o koopanHaTaM U agpecam (IpsMoe/00paTHOE reOKOUPOBAHNUE).

W3mepenust — u3MepeHue JUIMHBI, TUTOIIAIN, TIEPUMETpA.

VYnpasieHue coaep)KUMbIM KapThl — yIPaBJICHUE COCTABOM U CBOWCTBAMH OTOOpPaKECHUS CIIOCB
KapThI.

OTtoOpaskeHue 1 BbIOOp 0a30BOM KapThl.

OKCIOPT TEKYIIEro OKHa KapThl 1100 00aacTH, 3alaHHOM MOJIb30BaTeNIeM, B (ailsl pacTpoBOro
dbopmara.

CoxpaHeHue TEeKyIEro COCTOSHUS KapThl.

Co3nanue 1 pelakTUpOBaHHE IPOCTPAHCTBEHHBIX JJAHHBIX CIIOS.

[Tonkitouenue cinoeB pacTpoBoil nogocHoBs! (Anaexc Kaprtel, OpenStreetMap, Google Maps u
zp.).

JloGaBieHue cioeB, a TakkKe BO3MOXHOCTh MOJIKIIOUeHHUs! BHEMHUX cepBucoB no URL (WMS,
WMTS, WCS, WFS, REST ArcGIS)).

[Toctpoenue O6ydepHBIX 30H.

Co3zntanue HOBOTO CJI0s € 3arpy3Koil JaHHbIX B b/1.

N3menenue crumeit (ycaoBHBIX 0003HaYeHUI) 0OBEKTOB.

Busyanuzanus npocTpaHCTBEHHBIX TaHHBIX U3 MHTETPUPOBAaHHBIX cucTeM (mpumep: [TyOnuunas
KazacTpoBasi kapra Pocpeectpa) ¢ BO3MOXXHOCTBIO MACHTHU(HUKAIMU OOBEKTOB M IMPOCMOTpA
aTpuOyTUBHON MH(POPMAIUH.



2. OCHOBHBIE TEXHUYECKUWE PEHIEHUSA

21. KoMnoHeHTHasi apXUTEKTYypa MPOrpaMMHOro odecnevyeHust
OOmiast cxema KOMIIOHEHTHOHM apXUTEKTYphl IPOrPaMMHOTO 00ECIIeYeHHs PeICTaBIeHa
Ha PUCYHKE HHXKe:

®PYHKLMOHaNbHO-KOMMNOHEHTHAA apXUTEKTypa

Npnsnagsse i
CUCTENHEIE CAYMES!

Java, Pythan, nginxslua Mapserver

UplaadFil

L4 HECTPYTYRMPOAH 0 ARHHEN
55

[IporpammHOe oOecrieueHne peanu3yeTcs Ha JICHEHTPAIN30BAaHHOH MHKPOCEPBUCHON
apXUTEKType MOCTPOEHHUs] HMH(POPMALMOHHBIX CHCTEM, BKJIIOYAIOLIEH YpPOBEHb XpaHEHUs
uHpopmanuu (y Kaka0ro MUKpocepBUca COOCTBEHHOE XpaHWIUIIE JaHHBIX), YPOBEHb CEPBEPOB
NPUIIOKEHNH, Ha KOTOPBIX BBIMOIHIETCS OM3HEC-IOTHKA MPUIIOKEHUH, U YPOBEHb KIMEHTCKUX
NPUIOKEHNH, 00eCTIeunBalOINX UHTEPAKTUBHOE B3aUMOIEHUCTBHUE Mosb30oBaTeneil ¢ Cucremoi
MOCPEJICTBOM BeO-A0CTyIIA C UCTIOIb30BaHNEM BEO-Opay3epoB.

Cucrema CTpOUTCS HA OCHOBE TEXHUUYECKUX PEHICHUH, OTBEUYAIOLIUX MPUHIIMUITY Pa3BUTHS
(OTKPBITOCTH), MCXOIS W3 TEPCIEKTHUBBI YBEIWYCHUS OOBEMOB XpaHUMOW HHGOpMAIMH U
KOJIMYECTBa Mojb3oBaTeneld CucTeMsl.

[Ipn npoextupoBanuu CuHcTEeMBl HCIIOJIB30BAHBI PELIEHUS, MO3BOJSIONIUE 3a CYET
HapallMBaHUS  BBIYMCIMTEIBHONH  MOINHOCTM  BXOAAIIMX B COCTaB  YHPABJISIOIIErO
BBIYUCIUTENIHOIO KOMILJIEKCAa CPEACTB OOeCleuyuTh HaibHeiee passutue Cucremsl 0e3 ee
KapIMHAJIbHOW NIepepaboTKH.

[IpumeHnsiemble TeXHUYECKHE pelIeHust (cepBepbl mnpuioxeHuil, cepsepsl CYB/],
Kaprorpaduueckue  cepBephl  NPWIOKEHUH, BeO-CEpPBEpHI)  IMO3BOJIIOT  YBEIUYMBATH
Mpou3BOAUTENbHOCT CHcTeMbl W 00BbeMBI  OOpabarhiBaeMod HWHGpOpPMAIMK 33  CUET
KJIaCTepU3aluy U OaTaHCUPOBKU HArpy3KHU.



CepBuc 0a3 JaHHBIX MpeAHa3HAYaeTcs JUIs XpaHEHHs IPOCTPAHCTBEHHOM U
CEeMaHTHUYECKON MH(pOpMAIMK TOCPEICTBOM 00bekTHO-opueHTHpoBanHo CYB]] PostgreSQL ¢
pacmpennem PostGIS.

@aiioBbIe CEPBHCHI IpEAHA3HAYAIOTCA Uil XpaHeHus (ainoB mro0oro Ttuma u
KYpHAJIOB, cojaepkamux B cebe cucreMHyr0 wuHpoOpManuio pabOTBl CEpPBEPOB  HIIU
KOMITBIOTEPOB.

I'MC-cepBuchl mpeaHa3zHA4alOTCs IS PELICHHUS 3ajad MyOJuKaluu BeO-CEpBHCOB W3
ceppepa 0a3 maHHbiX PostgreSQL, ympaBineHuss MNOAKIIOYEHUSIMH K 0a3aM  JTaHHBIX,
UMIIOPTA/IKCIIOPTA JAHHBIX, BBIMOJIHEHUS (YHKIMI TreonpoCTPAaHCTBEHHOI'O aHAIM3a JIaHHBIX.
B3aumopneiictBue ¢ cepBucoM 0a3 JaHHBIX U CEPBEPOM IPHIIOKEHUHM OCYILIECTBIISIETCS 4YEpe3
nporokon HTTP.

CepBuc npUIOKEHUM TpeaHa3HayaeTcsd JUIsi OOecHeueHuss B3auMOJCHCTBUS C
nonp3oBaresivi. CepBHC TPHIOKEHHH pealn30BaH, Kak BeO-TIPHIIOKEHHE, C KOTOPHIM
HEIOCPEICTBEHHO B3aWMOJEHCTBYIOT MOJIb30BaTENN CUCTEMBI. C BHYTPEHHHUMH KOMIIOHEHTaMU
Cucrembl B3auMoeiicTBUE ocylecTBisercs 1o nporokory HTTP.

ApXuUTEKTYypa Cucremsl OpUEHTHUPOBAHA Ha MOCJIeIyIoIue pa3BUTHE,
MacliTabupoBaHue, pacupeHue oObema o0padaThiBaeéMbIX HH(POPMAIIMOHHBIX PECYPCOB.
[IporpammHoe  oOecrieueHHE  MOMKET  OCYHIECTBISTH ~ MHTETPAMI0O € BHEIIHUMH
UH(POPMALMOHHBIMHA CUCTEMaMH, Ha OCHOBE CEPBHUCHOTO OOMEHA JTAaHHBIMH C HCIOJIb30BAHUEM
apxutektypHoro ctuist REST.

B cocraB pa3pabaTbiBaeMOil CHUCTEMBI BKJIIOYEHBI CIEAYIOIIME TEXHOJOTHYECKUE
KOMITOHEHTBI:

bazoBas oneparronnas cucrema: Ubuntu, Astra Linux.
Cuctema Buptyanuzamnun: KVM.
BanancupoBiuk Harpy3ku: Nginx.
Konreitnepuzarms: Docker.
CpencTBa xpaHeHHs JaHHbIX: cepBucC (aiinoB CYB/I.
Beb-cepBep/0anancupoBumK/ mpokcu-cepsep: Haproxy, Nginx.
ITporpammuas miatdopma: OpenResty, Python.
Cepsep npuioskenuit: Nginx.
. CYBJ: Postgresql, Clickhouse, Redis.
10. Peanu3zamus
a Java
b. Python;
c. Nginx+lua
Cucrema mpencraBisieT co00i MPOrpaMMHBIA KOMIUIEKC, COCTOSIIIMNA M3 06a30BOro H

CoNor~rwWNE

CHEIHaIN3UPOBAHHOTO TPOrPaMMHOT0 0OecTIeueHusl.

B kauectBe 6azoBoro mporpammHoro obecneuenusi (CYB/l, cepepsl mpusioxxeHui,
kaprorpaduueckue cepBepbl, uHcTpyMeHTabHas ['MIC) wucmonb30BaHbl MpPOrpaMMHBIC
IPOAYKTHI C OTKPBITHIMH UCXOJAHBIMU KO/IaMHU.

Wntepdeiic  monp3oBaTenss — OpeAcTaBiIsieT  co00Ml  MporpaMMHBI  IPOAYKT,
a/IalITUPOBAHHBIN JUIs pabOThI B pa3IMUHBIX onepaloHHbIX cucreMax (Windows, Linux).

[Tporpammuoe obecnieuenue «bSITUCy:

1) oOecmeuynBaeT MOJb30BATEISIM U aAMUHHCTpaTOpaM CHCTEMBbI JOCTYN Ha OCHOBE
KJIHCHTCKUX Web-ipunoxennii (Bepcuu OpaysepoB Google Chrome, Firefox, Safari, Opera,
no3poJisitomue padorarh ¢ TexHosorusiMu CSS 3 mw HTML 5). KonnyecTBO mOTEHITMATBHBIX



web-nonp3oBarenell JT0JKHO OrpaHHYMBATHCS TOJIBKO MOLIHOCTSIMU aIlllapaTHO-IIPOrPaMMHOTO
KOMILIEKCA.

2) pa3paboTaHa Ha MPHHIUIIAX CEPBUC-OPUCHTUPOBAHHON aPXUTEKTYPHI;

3) oOecreunBaeT HEOOXOIUMYIO HPOU3BOJUTEIBHOCTh C YYETOM IOCIEAYIOLIETO
MaciiTabupoBaHuss U pa3BuUTUs CHCTEMBI C YYE€TOM YBEIMYEHUS OOBEMOB XPAaHUMOU
UH(pOpMaLKH, KOJMYECTBA 0JIb30BaTEIeH U pellaeMbIX 3a/1a4.

2.2. CTpykTypa CHCTeMBbI M HA3HAYEHHE ee YacTeil

BSI'MC pa3paboTana Ha MpUHLIMIAX MHOTOYPOBHEBOH KIIMEHT-CEPBEPHON apXUTEKTYPHI
U BKJIFOYACT B ce0s CIIEAYIOLINE TPOrPaMMHBIE KOMIIOHEHTHI:

1. KiuneHTCcKHe IpUIIOKEHUS:

- Kaprorpadpuueckoe BEO-TIPHIIOKEHUE - KOMIIOHEHT OTOOpaKEHHS
MPOCTPAHCTBEHHBIX JIaHHBIX, HW3MEHEHHS TE€OMETPHH, CTHIIA OTOOpaKCHHS W
aTpuOyTOB TMPOCTPAHCTBEHHBIX NTAHHBIX, @ TAKXe JOCTyla K CHCTEeME XpaHEHUS
HaOOpPOB MPOCTPAHCTBEHHBIX JAHHBIX.

2. Kaprorpaduueckuii cepBep — KOMIIOHEHT, oOecneunBalmui  00paboTKy,
nyOIMKauuoo U 0TOOpaKeHHE MPOCTPAHCTBEHHBIX JAaHHBIX, @ TaKXKe CEpBUCHBIN
JIOCTYII K JAHHBIM;

3. CepBep BeO-IPUIIOKEHUST — KOMITOHEHT, oOOecredynBaomuil (QyHKIIMOHUPOBAHHE
KJIMeHTCKuX BeO-npuioxxenuit ' NC;

4. bazy namneix I'MC, Bkmiowas 6a3y mpoctpaHcTBeHHBIX aaHHbIX (BII[), daitnooe
XPaHUJIUILE U CUCTEMHYIO 0a3y JTaHHBIX.

5. IlporpammMHbIii uHTepdeic, MO3BOJAIOUIMI HHTEIPUPOBATh MOJIb30BATEIBCKUN
¢ynkunonan ['MIC Bo BHELIHUE MPUIIOKEHHUS;

6. IlporpaMMHBIi KOMIOHEHT NpueMa W 3arpy3Kd HpPOCTPAHCTBEHHBIX JaHHBIX —
KOMITIOHEHT, PealM3yIoUMi MeXaHu3M Ipuema U 3arpy3ku B 0a3y manHbsix [MC
IIPOCTPAHCTBEHHBIX JAaHHBIX B OOMEHHOM (opmare.

2.3. Caenenus o cucTreMe B 11eJIOM H €€ YaCTAX, He0OX0ANMBIe [1JIs1 00ecneyeHust
IKCIIYATALMH CHCTEMBI
2.3.1. TexHuyeckue cpeacTBa, odecneynBaoue padoTy CUCTEMbI

Texunueckue cpencta bBbSI'MC  pasnmenmensl Ha 3 CTPYKTYPHBIX YacTH: CEpBEP
npunoxxenuii, Cepsep I'MIC, cepsep B/I.

B cnenyromieil Tabnuie mpeacTaBiIeHbl CTAHJAPTHBIA KOMILJIEKC TEXHHYECKHUX CPEJCTB
JUIs CTAOMIIBHOTO (PYHKIIMOHUPOBAHUS CUCTEMBI:

Ne [ Ceprep Poub CPU | RAM SSD\HDD
Cepsep 8 16GB SSD: 600GB
1|{VM APP NIPUIIOKEHUN
16 64GB SSD: 4TB, HDD:
2| VM BD Ceprep bJ] 2TB
3[VM_GIS Cepsep 'MC 16 48GB SSD: 4TB




2.4. TlporpamMHoe o0ecriedeHue 001ero Ha3HAYEHU s
2.4.1. Cepsep npuiioxenuii u cepsep 'HC

Bce omepauuu 10 ynpaBiIeHUIO JaHHBIMH DPEaJIM30BaHbl HAa YPOBHE CepBeEpa
npwiokeHuii. B kauectBe 0a3oBoro mporpaMMHOro  oOecmeueHuss cepepa [HC
(kaprorpaduueckoro ceppepa MPUIOKEHHI ), OTBEUAIOIIETO 32 MyOIHUKAIIUIO TPOCTPAHCTBEHHBIX
JaHHBIX B BHUJE Web-CepBHUCOB, HCIOIB3YyEeTCS MPOrpaMMHOE OOECIeYeHHE C OTKPBITBIMU
UCXOIHBIMU KogamMu GeoServer.

Ha noruueckoMm ypoBHEe Kaprorpaduueckuii cepBep He BKIOYAaeT B cebd cepBep
NPWIOKEHUM, OIHAKO HAa (PU3UYECKOM YpPOBHE O3TH KOMIIOHEHTHI pa3MeIleHbl Ha OJHOM
KOMIIbIOTEpE. B3auMonelcTBue CepBEpHBIX U KIIMEHTCKUX KOMIIOHEHTOB peanu3oBaHo 1o HTTP
(HTTPS) npoTtokonam.

2.4.2. Cepsep 6a3bl JaHHBIX

CepBep 0a3bl nanHbIX (manmee — cepBep bJl) mpeacraBieH HaboOpoM KOMIIOHEHTOB,
KOTOpBIE OTBEYAIOT 3a XpaHEHME, U3BJIeUeHHE, 0OpabOTKy M aHalu3 MMEILMXcs AaHHbIX. Ha
JIOTUYECKOM YPOBHE B 3TOM OJIOKE pacrioyararoTcs:

1) daiinoBeiii cepBep — XpaHWIHINE TEKCTOBBIX, TAaOIWYHBIX, rpaduyecKkux, BUACO U
JPYTUX JIaHHBIX;

2) XpaHWJMILE MPOCTPAHCTBEHHbIX JaHHBIX (nanee — II/[), B KoTopom XpaHsTCS
IPOCTPAHCTBEHHBIE JaHHBIE, ATPUOYTUBHBIE JTaHHBIC U METaJaHHbIE.

Mopnens nanubix cepepa bJI:

l. mO3BONSIET MCIOJIB30BAaTh E€AMHBIE MEXAHU3Mbl MOJAEIUPOBAHUSA, XPAaHEHUS B
pemssnnonHod CYBJ/l m opraHuzanuio J0OCTyna K AAHHBIM C Pa3jIMYHOM M HEMOCTOSIHHOM BO
BPEMEHU CTPYKTYPOU;

2. mpeaycMaTpuBaeT CO3/laHUE CBSI3M MEXAY OObeKTaMu aTpuOyTHBHOM MH(OpMaLUU U
00BbEeKTaMH MPOCTPAHCTBEHHOM HH(OpMALINK.

XpaneHnue  (algoB ~ JOKYMEHTOB,  DPETUCTPUPYEMBIX  WJIM  CO3/1aBa€MbIX B
MH(OPMAIIMOHHON CUCTEME, OCYIIECTBIIAETCS Ha BbIIEICHHOM (aiiioBoM cepBepe. B cucreme
TaKXe MPeJOCTaBIeHa BO3MOKHOCTh XPaHUTh (ailyibl IPOU3BOIBHBIX (HOPMATOB.

B kauectBe 6a30BOro MporpaMMHOroO obOecreueHus JUIsl HEeMOCPEICTBEHHOIO XpaHEHUs
JAHHBIX HCIIOJIB3YETCSl XpaHUJIMILE, pPa3BEpHYTOE NOA ynpasieHueM npombinuieHHo CYBJI ¢
OTKPBITBIMU HCXOAHBIMH Kojmamu PostgreSQL. Jlns obGecnieueHust XpaHeHuss U 00paOOTKu
reonpoctpaHcTBeHHbIX JaHHbIX A CYB/[ PostgreSQL mpumensiercst paciupenue aiast padoTsl
C IPOCTpaHCTBEHHBIMM TaHHBIMU PostGIS.

Kondurypauus cepepoB CucTteMbl IpelycMaTpuBaeT BO3MOKHOCTh pa3MelleHUs
KoMIIOHEeHTOB ~ Cucrembl Ha ©0a3e JAByX Treorpapuueckd  pas3fel€HHBIX  IUIOMIA0K
TEXHOJIOTHUECKOTO OOECIeYeHUss ¢ pealn3alueil MeXaHW3MOB OTKa30yCTOMYMBOCTH U
pPEIUIMKALIMM JIaHHBIX Ha PE3EPBHYIO0 IUIOIIAJKY, IPH 3TOM YUUTBHIBAIOTCS CIEAYIOIINE
0COOEHHOCTH BBIJIENICHHS BUPTYaJIbHBIX CEPBEPOB TEXHOJIOTHUECKOT0 00eCTIeueHUs:

a) BBIJICTISIIOTCSL  BUPTyajbHBIE cepBepa CIEAYIOIIMX Ha3HAYeHWii: cepBepa 0a3
JTAaHHBIX, CepBepa NPHUIIOKEHNH;

0) cepBepa BBIJEISAIOTCS C YYETOM TpeOyeMoro KOJIWYECTBAa MPOIIECCOPHBIX SIED,
o0beMa ONepaTHBHON MaMsITH, 00beMa TMCKOBOTO MPOCTPAHCTBA, OKUIAEMOI Harpy3Kd BBOAA-
BBIBOJIa HA JIMCKOBYIO TIOICUCTEMY;



B) BUPTyaJIbHBIE CEpBEpa MOTYT OBITH pa3MeEIIeHbl BO BHYTPEHHEM WJIM BHEIIHEM
CETEBOM KOHTYpE; BHYTPCHHUN KOHTYp SIBIISICTCS 3aKPBITHIM M O0ECIIEUYMBACT BO3MOXKHOCTh
nocryna kK Cucreme Moyib30BaTesield TONBKO M3 JIOKAJIbHOW BBIUMCIMTEIBHOW CETH OpraHa
roCyJapCTBEHHOM BIJIACTH, OpPraHa MECTHOIO CaMOYIIPaBJICHUS; BHEIIHUN KOHTYp SIBIISETCS
OTKPBITHIM U 00€CIIEUNBAET BOSMOKHOCTH A0ocTyna K CucreMme nosap3oBaresneil cetu HTepHeT;

r) HAa KaXAbli KOHTYp BHUPTYaJbHOMY CEpBEpY BBIIEISCTCS OIUH CETeBOM
uHTepdelrc ¢ mpoIyckHor crocoObHocThio 10I'0mT/Cek; pe3yapTUpyIoIas Mojioca MpomyCKaHus
BHEIIHETO KOHTYpa HE pErNIaMEHTHPYETCS U 3aBHCUT OT (PaKTHUECKOW 3arpy3kd BHEIHETro
KaHasa CBS3H.



3. ®YHKIIMOHAJIBHBIE BO3MOKHOCTHU CUCTEMBbI

[Iporpammuoe obecrieuenne bBSTMIC  oroOpakaeT MpPOCTPAaHCTBEHHBIC JIaHHBIC:
BEKTOPHBIE M pAaCTPOBbIC JaHHBIE B BHJE HaboOpa KapTOrpapuUecKuX CJIO€B, IO3BOJISET
HCIIOJIb30BATh KOCMHUYCCKHUC CHHUMKH B KauCCTBC KapThI-IIOJJIOKKH, oOecreunBaeT AOCTYII
[OJb30BaTeNe Kak K TPOCTPAHCTBEHHBIM, TaK M aTPUOYTHBHBIM JaHHBIM OOBEKTOB,
xpansmuMmcs B Cucreme, 1 HHCTPYMEHTaM JIJIsl pab0ThI C HUMH.

OyHKIMH, peaiu3yeMble MOACUCTEMO:

— Busyanuzanus — npecraBieHue MPOCTPAHCTBEHHBIX JAHHBIX B KapTorpaduueckom Beod-
MPUIOKEHUU.

— OrobpaxxeHue u BIOOp 0a30BOM KapThI.

— HaBuranms mo kapre — IMepeMemieHue, padboTa C SKCTCHTAMH, [CHTPHUPOBAHUE H
MacIITaOUpOBaHUE KapThl, OTOOPAKEHHE KOOPJAMHAT Kypcopa, OTOOpaKEHUE TEKYIIETO
MaciiTaba.

— Pabora ¢ MHTEpeCYOIHUM y9acTKOM KapThl: MPUOIMKCHHE K HHTEPECYIOMEMY YIaCTKY
KapThl, epexot K TEKyIIeMy MECTOIOJIOKEHUIO, nepexoz Ha
MPEIBLIYITYIO/TIOCIICTYFOITYI0 001aCTh OTOOPAKEHUS KaPTHI.

— Bwusyanuzamuss TPOCTPAHCTBEHHBIX JAHHBIX W3 HWHTCTPUPOBAHHBIX CHCTEM C
BO3MOXXHOCTBIO UACHTU(UKAIINHA 00BEKTOB U MPOCMOTpPa aTpuOyTUBHON HH(POPMAIUH.

— Tlouck oOBekTa: MO KOOpAMHATAM W ajpecy (MpsMoe/00paTHOE TeOKOJUPOBAHHE), TIO
aTpulyTaM Cios, 0 KaJJaCTPOBOMY HOMEpY.

— VYnpaBrneHUE CIOSIMH.

— H3mepenus — uaMepeHue JUIMHBI, IO, TEpUMeTpa 00beKTa.

— Bp16op 00beKTOB:

— TOYEYHOE BBIIEIIEHHE O0OBEKTOB;

— BBIOOp 0OBEKTOB B 00JIACTH CO3JaHHOTO MPSIMOYTOJIbHUKA,

— BbIOOp 00BEKTOB B 00JIaCTH CO3JJaHHOTO MOJIUTOHA,

— BBIOOp 0OBEKTOB B 00JIACTH CO3JJaHHOM OKPYKHOCTH,

— BbIJIEJI€HHE 00BEKTOB BHYTpHU Oy(epHOI 30HHI;

- BBIOOpP 0OBEKTOB BHYTPH OKPY>KHOCTH C 3a/IaHHBIM PaIHYCOM.

— Coszmanue M peJakTUPOBAHWE MPOCTPAHCTBEHHBIX JTaHHBIX CIIOS: CO3JAHHWE TOYCUYHBIX,
JUHCHHBIX, TIOJUTOHAIBHBIX OOBEKTOB, IEpeMENIeHHe OOBEKTOB, IEpPEMEIICHUE
BEPIITNH/y37I0B 00bEKTa, J00aBICHUE BEPIIMH/Y3I0B 00BEKTa, y/IajJeHNuEe BEPIINH/Y3JI0B
00beKTa, 100aBICHUE YaCTH/OTBEPCTHUS.

— Iloctpoenue 6yhepHBIX 30H.

—  OwibTpanys JaHHBIX.

— OobecrieueHre UMIOPTA PACTPOBBIX U BEKTOPHBIX (JOPMATOB KapTOrpahUuecKuX JaHHBIX
(dpopmatsr: shp, Geojson, tab, mid/mif, gml, kml, txt, xml, csv, xIs, txt, wkt).

— OobecrieyeHre HKCIOPTAa PACTPOBBIX M BEKTOPHBIX (opMaToB KapTorpaduyecKkux
JTAaHHBIX.

— JloGaBnenue cnoeB (u3 mnpoctpancTBeHHoi bJI T'MC, a Takke BO3MOXKHOCTH
noaktoueHuss BHemHUX cepBucoB mo URL (WMS, WMTS, WCS, WFS, REST
ArcGlYS)).
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[Toaxmouenue cioeB pactpoBoil mogocHoBbl (Auaexke Kapter, OpenStreetMap, Google
Maps u ap.).

Co3aHue HOBOTO CJI0sI € 3arpy3Koil JaHHbIX B B/I.

[IpssMmoe/0OpaTHOE TE€OKOIMPOBAHUE.

Wnentudukanust — noigydeHue aTpuOyTUBHON MHPOpMAUU 00 00BEKTax 1O BUAUMBIM
CJIOSIM KapThl C OTOOpakeHHEM KapTOUKU 0OBEKTa.

W3menenue ctuiieit (YCIOBHBIX 0003HAYEHU ) 00 BEKTOB.

Kaptorpammsi.

PaboTa ¢ KOCMETHYECKHUM CIIOEM.
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4. NTPOTPAMMHOE U TEXHUYECKOE OBECHHEYEHHUE BSI'UC

Knuenrckass 4acTb B CHUCTEME OTCYTCTBYET, NPUIIOKEHHE 3ammyckaercs depe3 Web-

Opaysep. KoMmbroTep nmosiap30Baress J0JKEH UMETh JOCTYIT B MHTEPHET.

Web-nipuiioxkeHne cucTeMbl (yHKIIMOHUPYET B CISAYIOIIUX Opay3epax:

- Internet Explorer Bepcuu 11.0 u BbiIIE;
- Mozilla Firefox Bepcuu 36 u BbIIIIE;

- Opera Bepcuu 11.0 u BblLIE;

- Google Chrome Bepcuu 42 u BblIIIIE.

- Snpexc bpaysep 20.2 u Bblie.

Cucremuble TpeOboBaHus pabouero mecra:

MuHMManbHOE pa3pelieHue MOHUTOPa 1280x768

[Tponeccop (CPU) He mmxe Intel Pentium 4 2,4-3,8 GHz

03V (RAM) He menee 4 Gb

HXM/I (HDD) He wmenee 10 Gb cBOOOIHOrO JHCKOBOTO
IIPOCTPAHCTBA.

Bpaysep Google Chrome, mocnennss stable Bepcus

[Tepudepus KitaBuarypa, MbIlb

Pabouee wmecTto mombp3oBaTens, B3aumojeHcTByromero ¢ - Cuctemoin, JTOJKHO

YAOBJIETBOPSATH CICAYIOIIUM TPEOOBAHUSIM:

LentpanbHslii npoueccop kiacca Intel Pentium 4 u Beime;

OmnepaTtuBHas namsTh He MeHee 3 ['B;

30 I'b Ha BHyTpEeHHEM 3allOMUHAIOLIEM YCTPOWCTBE (HE BKIIIOUYAsi ONEPALMOHHYIO
cucTemy);

Mounutop ¢ auaroHaneto He MeHee 21" u paszpemenneM 1280x768 u BbIe;
CereBoe coeIMHEHHE C KIacTepoM cepBepoB He meHee 50 Mout/c;
Omneparmonnas cuctema Microsoft Windows 7 (wim 6onee HoBast), Linux;
Bpaysep: Google Chrome He Hmxe Bepcun 75.0.
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