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1. BBenenune

B coBpeMeHHBIX YCIIOBHUSX MOBBIIIEHHE YPPEKTUBHOCTH UCIOJIB30BAHUS YHEPreTUUYECKUX
PECYPCOB U 3HEProcOEpeKEHUE CTAHOBUTCS OJHUM U3 BaKHEHIINX (PaKTOPOB 3KOHOMUYECKOTO
pocTa M COIMaNbHOrO pa3BuTHs Poccuu. DT0 mMoATBEp)KIaeTCs BCTYNUBUIMNM B CHITy 23 HOSOps
2009 roma @enepanbHbIM 3aKkOHOM P® No 261 «OO0 »sHeprocOepekeHHH M IOBBIIICHUU

SHEPreTU4eckoil 3¢ (HeKTHBHOCTH.

[To nanabIM MuHZHEpro moTeHuuan sHeprocoepexxenuss B Poccun cocrasnsier okono 400
MJIH. TOHH YCIIOBHOTO TOIUIMBa B T'OJl, YTO COCTaBisgeT He MeHee 40 MpPOIEHTOB BHYTPEHHETO
notpebienus sHepruu B ctpane. OqHa TpeTh sHeprocoepekenns Haxoautes B TOK, ocobenHo B
cucTeMax TeIUIOCHAOKeHHsl. 3aTpaTbl OPraHMYECKOro TOIUIMBA HA TEMJIOCHA0XKEHHUE COCTaBIISAIOT
6onee 40% OT BCEro UCHOIB3YEMOTO B CTPAHE, T.€. HOYTU CTOJIBKO XK€, CKOJIBKO TPATUTCS Ha BCE
OCTAJIBHBIC OTpaCJIX IMPOMBINIJICHHOCTH, TPAHCIIOPT M T. A. HOTpC6JIeHI/I€ TOILIMBAa Ha HYXKIbI

TEIUIOCHA0KEHUS COITOCTABUMO CO BCEM TOILIMBHBLIM OKCIIOPTOM CTpaHBI.

DKOHOMHIO TEIJIOBOW HEPTHH B cepe TEIUIOCHAOKECHHS] MOXKHO JIOCTHYh KakK 3a CUeT
COBEpIICHCTBOBAHUS HCTOYHUKOB TEIUIOBOM JHEPryHU, TEIUIOBBIX CETEH, TEIUIONOTPEOIISIOmNX
YCTaHOBOK, TaK M 3a CYET YIYYIICHUS XapaKTEPUCTUK OTAIlJIMBAEMbIX OOBEKTOB, 3/IaHUN H

COOPYKEHHUH.

[IpoGnema obecrieueHus: TEMIOBOW sHepruei ropogoB Poccuu, B CBSI3U € CypOBBIMU
KIIMMAaTUYECKHUMHU YCIIOBUSIMH, TI0 CBOEH 3HAYMMOCTH CpaBHMMa C MpoOJeMoi obecreueHus

HaceJICHUs MTPOIOBOJILCTBUEM U SIBIISIETCA 3a/1aueii OOJIbIIION TOCy/1apCTBEHHON Ba)KHOCTH.

BwMmecTe ¢ Tem, Ha ceroaHsAIIHNN 1eHb 3KOHOMUKa Poccnn cTabuibHO pacTeT. 3a MocaeIHue
rogel OBUIM BBIOpAaHbl BCE PE3EPBbI TEIIOBOW MOIIHOCTH, OOpa3oBaBIIME B IEPUOJ
sKoHOMHUecKoro cnaaa 1991 — 1997 ronos, u notpedienue temia JocTurio ypoBHs 1990 rona, a
noTpeOIeHne 3JIEKTPUUYECKONH BSHEPruM, B HEKOTOPBIX PErHoHax IMpPEBBICUIO 3TOT YPOBEHb.
Bo3nukina HeoOXOAMMOCTh B NOHHMAaHMU TOro, OyaeT au oOecredeH JalbHEHIIui pocT
HSKOHOMHKH aJI€KBaTHBIM POCTOM D3HEPreTHKH MU, 4YTO Ooyiee BaXXHO, YTO HYXKHO CcJelaTh B

SHEPTETUKE U TOITMBOCHAOKEHUH JIJISL TOTO, YTOOBI 00€CTIeUnTh OYAYIIUI POCT.

Jlo HenaBHEro BpPEMEHHU, pEryJlupoBaHHE B cdepe TerIocHa0XeHUsI MPOU3BOIUIOCH
dbenepanbabiMu 3aKkoHAMU OT 26 mapta 2003 roma Ne 35-03 «O6 snekTposnepreruxe», ot 30
nekabpst 2004 roma Ne 210-d3 «OO0 ocHOBax peryaupoBaHHs Tapu(poB OpraHu3aLui
KOMMYHAJIBHOTO KoMIuiekca», oT 14 ampens 1995 roma Ne 41-®3 «O rocynapcTBEHHOM
peryaupoBaHuU TapUQOB Ha NEKTPUUECKYIO U TEIUIOBYIO SHepruto B Poccuiickoit denepanumy.
OnHako perynupoBaHHe OTHOIIEHUH B chepe TermmocHabKeHHsI Ha3BaTh BCEOOBEMITIOIUM OBLIIO

HCJIb34.

B cBs3u ¢ ywem, 27 wrons 2010 roma Obur mpuuaTr DepepanbHbiii 3akoH Nel90-D3 «O
TeIIocHAOKeHNN». DefepanbHbIi 3aKOH YCTAHABIUBACT IPABOBBIC OCHOBBI IKOHOMHYECKUX

OTHOINIEHWH, BO3HMKAIOIINX B CBS3W C TMPOU3BOJCTBOM, Iepeaadeid, MmoTpeOJeHneM TeII0BOM
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SHEPTUH, TEIUIOBOM MOIIHOCTH, TEMJIOHOCHUTENS C HCIOJB30BAaHHEM CHCTEM TEIIOCHAOXKEHMUS,
co3anueM, QyHKIMOHUPOBAHUEM M Pa3BUTHEM TaKUX CHCTEM, a TaK)Ke OMpeeliaeT MOJTHOMOYUS
OpPraHOB I'OCYJapCTBEHHOM BIIACTH, OPraHOB MECTHOI'O CAMOYIIPAaBJICHUS IIOCEICHUM, TOPOICKUX
OKpPYTOB IO PEryJIMPOBAaHUIO M KOHTPOJIO B cdepe TerIocHaOXKeHUs, MpaBa M OO0S3aHHOCTU
moTpeOuTeNneil  TEIUIOBOW  JHEPrUH, TEIJIOCHAOXKAMOIIUX  OPTaHM3alHHA,  TEIUIOCETEBBIX
OpraHu3aLuim.

(DellepaHBHBIfI 3aKOH BBOAUT ITOHATHE CXEMBI TCHJ'IOCHa6}K€HI/I${, COIJIaCHO KOTOpOMY:

CxemMa TeIm10CHAOKEHUS TOCEJEeHUs, TOPOACKOr0 OKpyra — JOKYMEHT, COAEp Kallui
MpeaNpOeKTHBIE  MaTepuaiabl 1Mo  00OCHOBaHHMIO  3(PGEeKTHUBHOrO U 0€30IacHOro
(YHKIMOHMPOBAHUSI CUCTEMBbI TEIUIOCHAOXKEHUs, €€ pPa3BUTUA C Y4ETOM IPAaBOBOTO

pEryIUpOBaHMs B 00JIACTU YHEPTOCOCPEIKCHHSI U TTOBBIIICHUS SHEPTeTUYeCKOM 3 (HEKTUBHOCTH.
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2. OO01ue cBereHud

Cucrema LOEHTPATIU30BAHHOI'O TENIOCHAOKEHNS — OoJHa U3 Haubosee CI0KHBIX OTpaCHCﬁ

KHUJTUIIHO-KOMMYHAQJIBHOTO XO3SIICTBa C TOYKH 3PEHUS WH)KEHEPHOW HWHQPACTPYKTYpPHI, UYTO

TpGGyCT MNPUMCHCHUA CHCTCMHOI'O KOMIUICKCHOI'O mnoaxoda Jd PCHICHHA TCKYIIUX 3aaad U

IJIaHUPOBAHUA.

Co3naBaemast B mpolecce pa3pabOTKH CXEMBl TEIIOCHAOKEHHs «DJIEKTPOHHAs MOJEIb

CHCTCMbI TCHJ’IOCH36)KGHI/I$I», IMO3BOJIACT MNPOBOJUTHL HAa €€ OCHOBE aHAIMW3 CYHICCTBYIOIICTO

MoJIOXKEeHUS B chepe TerocHadxkenus ropojaa Esnatopust.

9JI€KTpOHHa$I MOACIb CUCTEMbI TEII0CHA0KEHNS CO31aHa Ha baze MMpOorpaMMHO-pPaCYCTHOI'O

komruiekca «Zulu 7.0».

Lenu pa3zpaboTKu 3IEKTPOHHON MOJIEIH:

co3laHus  eAuHOW  MH(OpPMAIMOHHOM  IUIaTGoOpMBl O  CHCTEMaM
TEIIOCHA0KEHUS TOpO/JIa;

NOBBIIEHUS 3((HEKTUBHOCTH WHPOPMAIMOHHOTO O00ECIeUeHHsT MPOIECCOB
OPUHATHUS ~ peleHul B o0nacTh  TeKyuero (QpyHKUMOHUPOBAaHUS U
HNEPCHEKTUBHOIO PAa3BUTHUS CUCTEMBI TEIUIOCHA0KEHUS TOPO/Ia;

IPOBEICHUS €IMHOW MOJUTHKM B OpraHu3allMyd TeKyLled JesTeIbHOCTH
NPEIIPHUATHA U B TICPCIICKTUBHOM Pa3BHTHUU BCEW CHUCTEMBI TEIUIOCHAOKEHUS
ropoza;

o0ecreyeHns yCTOMYMBOTIO I'paIoCTPOUTENIBHOTO PA3BUTHS TOPOAA;

pa3paboTKU Mep A TOBBIIIEHHUS HAJAEKHOCTH CHUCTEMbI TEIUIOCHAO0KEHUS
ropoja;

MHHUMH3AIUNU BEPOATHOCTH BO3HUKHOBCHUA aBaprIHBIX CI/ITyaIH/If/'I B CUCTEME

TEIUIOCHAOXKEHUS.

Pa3pa60TaHHa;1 QJICKTPOHHAA MOACIIb IMPEAHA3HAYCHA JJIA pCHICHUS CIICAYIOIINUX 3aaa4:

co3maHust  OOIIETOPOACKOM  DJIIEKTPOHHOM  CXEMBl  CYHIECTBYIOIIUX U
MEPCIEKTUBHBIX TEIJIOBBIX CeTell M OOBEKTOB CHUCTEMBI TEIIOCHAOKEHUS
ropoaa EBnatopusi, MIpuBA3aHHBIX K TOIIOOCHOBE FOPOAA;

OIITUMU3AIINN CyHIeCTBYIOH_[eﬁ CHUCTCMBI TGHHOCHa6)KeHI/I${ (OHTI/IMI/ISaHI/ISI
TUAPABIMYECKUX PEKUMOB, MOAEIHMPOBAHUE TMEPEepPaCIPECICHUs TEeIIOBBIX
HArpy30K MeEXAy HWCTOYHUKAMHU, ONPEICICHUE ONTHUMAIBHBIX JHaMETPOB
HpOGKTI/IpyeMBIX nu peKOHCTp}II/IpyeMBIX TCIIJIOBBIX ceTeﬁ U TCIINIOCCTCBBIX
0OBEKTOB | T.11.);

MOJICTTUPOBAHUS MIEPCIIEKTUBHBIX BapHaHTOB pa3BUTHUSA CHCTEMBI

TEIIOCHAOKEHUS (CTpOI/ITeJ'ILCTBO HOBBIX U PCKOHCTPYKHIUSA CYIICCTBYIOIIUX
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VCTOYHUKOB TEIUIOBOM D3HEPIUH, NEpEepaclpelesieHne TEIUIOBBIX Harpy3ok
MEX1Yy HMCTOYHMKAMH, OIPEAEICHUE BO3MOKHOCTH IOAKIIOUYEHUS HOBBIX
noTpeduTeneil TEIIOBOM AHEPruM, OIpeAeseHHEe ONTUMAJIbHBIX BapHAHTOB
KaYeCTBEHHOTO M HAJEKHOTO OOecreyeHus] TEeIUIOBOM »SHeprueil HOBBIX
noTpeduTeneit u T.1.);

" ONEpaTUBHOIO  MOJEIMPOBAaHUS  OOecrmeueHuss  TEIJIOBOW  BHepruei
OTpeOUTENEH NPU aBapUNUHBIX CUTYaLUsAX;

"  ONEepaTUBHOrO MOJyYEHUs HMH(POPMAIIMOHHBIX BBIOOPOK, CIIPABOK, OTYETOB IO
CHUCTEME B LIEJIOM IO CHUCTEME TEeIJIOCHA0XKEHHUS ropojia M MO OTACNIbHBIM ee
AJIEMEHTaM.

WNHCTpyKIMs TMOJB30BaTENss M OlepaTopa IMPOTpaMMHO-pacdeTHhI Komruiekc Zulu 7.0

MOCTABJSICTCS POM3BOAUTEIICM COBMECTHO C MPOTrPaMMHBIM obecrieueHueM. PyKOBOACTBO
10JIB30BATE/ ISl MOYKHO CKayaTh Mpoi s 1mo cebuike http://www.politerm.com.ru/docs.htm

2.1 I'paguueckoe npeacraBiaeHne 00bEKTOB CHCTEMbI TEIJIOCHAOKEHHS €

NPUBSA3KOH K TONOJOrH4eCKOH OCHOBE

B kauectBe 6a30BOro nmporpaMMHOro oOecredeHusl s peaqn3aluu dJIEeKTPOHHON MoJenu
CUCTEeMBbI TeIuiocHabkeHusi ropoaa Emartopust Obu1 BIOpaH MPOrpaMMHO-PACUETHBIN KOMILIEKC
Zulu 7.0. Ilpu pabote ¢ mporpammoii He TpeOyIOTCsl TIIyOOKHe 3HAHUS MO MPOrPaMMHUPOBAHUIO,
JOCTAaTOYHO YETKO M TPaMOTHO CPOPMYIHpPOBATH 1AM, WU C TOMOIIBIO HMEIOIIUXCS

MHCTPYMEHTOB, PELINTh IIOCTABJICHHBIC 3a/1a4U.

Hwxke mpeacraBieHo kparkoe omnucaHue (YHKIIMOHAIBHBIX BO3MOXXHOCTEH OCHOBHBIX
moxyneit PITK, HeoOXoMuMBIX N71st CO3/1aHus U JaJIbHEHIIen SKkcruryaTaiuu OM:

* reouH(popmanmonHas cucrtema ['UC Zulu;
"  [aKeT pacueToB cereil TeruiocHadkenus Zulu Thermo;
" [pu HEOOXOAMMOCTH CO3JaHUS HECKOJIBKMX pabouyux MecT M paboThl uepes

WnTepHer - cepep reonHdopmannonHoi cuctemsl Zulu Server.

Ilo okxoH4YaHHH BHCOAPCHUA 3aKa3yuK CaMOCTOSTEIIHFHO OIPECACIIACT I_ICJ'ICCOO6pa3HOCTB
Pa3sBUTHA JJAaHHOM CHCTEMBI U HCO6XOI[I/IMOCTB HpI/IO6peTeHI/I$I U BHCAPCHUA OOIMOJIHUTCIIBHBIX

MOJYJIEH.
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3. I'eonndopmanmnonnas cucrema (I'MC) Zulu

I'C Zulu — reoundopManonHas cucteMa o0ecreunBarolias coop, XxpaneHue, o0padboTky,
JOCTYI, OTOOpaXEHHE M PACIPOCTPAHEHHE MPOCTPAHCTBEHHO-KOOPAUHUPOBAHHBIX JaHHBIX,
MTO3BOJISIFOIIEE OCYIIECTBISATH MOJCIUPOBAHNE WHKCHEPHBIX KOMMYHUKAIIUA U TPAHCTIOPTHBIX

CUCTECM.

I'eoundopmanmonnas cucrema Zulu mpennasnadeHa ans cosznanuss [MC mpumioxeHui,
TpeOyIOIMX BU3YyalIHU3allMH MPOCTPAHCTBEHHBIX MJAHHBIX B BEKTOPHOM U PacTpPOBOM BHJIE,

aHaJIM3a UX TOIIOJOTMHU U UX CBSI3H C CEMaHTUUECKMMHU O0a3aMu JaHHBIX.

C nomompro Zulu MOXHO cO3/1aBaThb BCEBO3MOXKHBIE KapThl, MM IUIAH-CXEMbI, BKIIOYas
KapThl U CXEMbl HHXXCHEPHBIX CeTe C MOIICPKKOHW HMX TOMOJOrWH, paboTaTh ¢ OOJIBLIINM
KOJIMYECTBOM PACTPOBBIX M300paXEHHM, OCYLIECTBISATh IKCIOPT U MUMIIOPT JAHHBIX Pa3IMYHbIX

HCTOYHHKOB.

I'NC Zulu no3BomnsieT IMITIOPTHUPOBATH JaHHBIE M3 TaKUX IporpamMm kak Maplnfo, AutoCAD
Release 12, ArcView. B pesynbrare ummnopra OyayT MOJIy4eHBbl BEKTOPHBIE CIIOM C TOTOBBIMU
00BEKTaMU, MPU ITOM BCE XapaKTEPUCTHKH, TaKHe KaK MAacCIITa0, [BET U Jp. OyIyT COXpaHEHBI.
Econ x oObektaM B oOMeHHOM (opmaTre Oblia NMpHUKpeIieHa 0a3a JaHHBIX, TO OHA TaK XKe

uMmmnoprtupyetcs B Zulu.

[Tomumo wmmmopra Zulu MO3BOJIIET JKCHOPTUPOBATH TpaduuecKhe [aHHBIE B TaKue
¢dopmarer kak: .DXF, .MIF/MID, .BMP, Shape .SHP. DkcmopT ceMaHTHYeCKHX IaHHBIX
BO3MOJKEH B AJIeKTpoHHYI0 Tabmuiy Microsoft Excel wmu crpanniyy HTML.

PykoBOJCTBO TOIB30BaTENs 3JIEKTPOHHON MOJEIN pa3paboTaHO Ha OCHOBAHUH PYKOBOJCTB
no 'IC Zulu (7.0) u Zulu Thermo, npeacTaBaeHHBIX POU3BOUTEIIEM.

3.1 Bo3moxknoctu T'C Zulu

Cucrema o6aiaet CiIeayOMUMHA BO3MOKHOCTIMH:

* (Co3maBaTh KapThl MECTHOCTM B pa3JIMYHbIX TreorpaMueckux cucreMax
KOOpJMHAT U KapTorpapuyeckux NpOEeKUHUsAX, OTOOpakaTb BEKTOPHBIE
rpaduyeckre JaHHbIE CO CTIaKUBaHUEM U 0€3;

»  OcymuiecTBIsATh 00pabOTKY pacTpoBbix u3o0Opaxkenuit popmatoB BMP, TIFF,
PCX, JPG, GIF, PNG npu noMomy BCTpOEHHOT0 TpaduyecKoro peaakTopa;

* Jlonb30BaThCs TaHHBIMU C CEPBEPOB, MOJIEPKUBAIOIINX crieudukanmo WMS
(Web Map Service);

* C mOMONIBIO CO3/IaBAaEMBIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OWHAPHBIM
dopmarom, oOecreuMBalOIIMM BBICOKYIO CKOPOCTb palOOThI, BEKTOPU30BATh

pacTpoOBBIC I/I306pa)i(eHI/I$I;
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[Ipu BekTOpH3alMU HUCHOJIB30BATh KaK MPUMHUTHBHBIE OOBEKTHI (CHMBOJIBHBIE,
TEKCTOBbIE, JIMHEHHbIC, MJIONIaHbIE) TAK U TUIOBbIE OOBEKTHI, OMUCHIBAEMBIC
CaMOCTOSITENILHO B CTPYKTYpE CJIOS;

PaboTath ¢ ceMaHTHYECKUMU JAHHBIMHU, OJKIFOYAEMbIMH K CJIOK U3 BHEIIHUX
ucrounnkoB BDE, ODBC wimm ADO uepe3 onucarenu 6a3 JaHHBIX (MIOJTy4aThb
maHHple MOXHO u3 TaOmui Paradox, dBase, FoxPro; Microsoft Access;
Microsoft SQL Server; ORACLE u npyrux ncrouankos ODBC nimu ADO);
BeinonHATe 3anpockl kK 6a3aM JaHHBIX C OTOOPaKEHUEM pe3yJbTaTOB Ha KapTe
(mouck omnpeneneHHONM HMH(OPMaNUK, HaXOXIEHHWE CYMMbI, MAKCHUMaJIbHOIO,
MUHHMAaJIbHOTO 3HAUCHHUS, U T.1.);

BhINONHATE IPOCTPaHCTBEHHBIE 3aMPOCH 10 0OBEKTaM KapThl B COOTBETCTBUU
co cnienudukarusamu OGC;

Co3naBath MoJelb peiabeda MECTHOCTH U CTPOUTh Ha €€ OCHOBE W30JIMHUM,
30HBI 3aTOIUICHUS MPOQHUIN U PACTPbl penbeda, PacCUUTHIBATH IUIOIIAAH U
00BEMBI;

OKCIOPTUPOBATh JAHHBIE U3 CEMAaHTHUECKOW 0a3bl MM pe3yibTaThl 3alpoca B
anekTpoHHyto Tadbnuny Microsoft Excel unm crpanniy HTML;

[IporpaMMHO WM TIO CEMAHTUYECKHM JaHHBIM CO3[aBaThb TEMaTHUYECKHUE
pacKpacku, ¢ MOMOIIBI0 KOTOPBIX MEHSETCS CTHIIh OTOOPaKEHUsI OOHEKTOB;
BeiBoguTh U1 BCceX OOBEKTOB €O HAIMMCU WIM OUPKH, TEKCT HaIIUCH
MOYKET KaK OpaTbCsl U3 CEMAaHTHUYECKOM 0a3bl JaHHBIX, TaK U IEPEONPeesAThCS
IPOTPaMMHO;

OrobOpaxxaTth 00BEKTHI cjosi B ¢opmare 1ceBao-3D  mo3BosstoeM
BU3YaJIU3UPOBATHCSI OTHOCUTEJIbHBIE BBICOTHI OOBEKTOB (HANpUMEp, BBICOTHI
37aHUN);

CoznaBaTh M HCIOJIB30BATh OUONMOTEKY TpaUyecKUX 3JIEMEHTOB CHCTEM
TEIJIOCHA0KEHUS U PEKUMOB UX (QYHKIIMOHUPOBAHMUS;

Co3naBath pacyeTHbIE CXEMbl HHXEHEPHBIX KOMMYHHMKAIIUNA ¢ aBTOMaTUYECKUM
(bopMHpOBaHHEM TOMOJIOIUU CETU M COOTBETCTBYIOIIUX 0a3 TaHHBIX;

W3MEeHATDH TOMONOTHIO CETEN U PeXUMBI pabOTHI €€ 3JIEMEHTOB;

Pemrate  TOmomormueckue  3amadd  (M3MEHEHHE COCTOSHUS  OOBEKTOB
(TepeKIIoYeHNs ), TOMCK OTKIIOYAIOIINX YCTPOUCTB, MOUCK KpaTyalinx myTei,
MIOUCK CBSI3aHHBIX OOBEKTOB, TOMCK KOJIEIT);

Jist OBICTPOTO TIepeMENICHUsI B HY)KHOE MECTO KapThl YCTAaHABIMBATD 3aKJIAIKH

(3aKyazKa Ha TOYKY Ha MECTHOCTH C OIpeAeNIEeHHbIM MacITaboM 0TOOpaskeHuUs
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U 3aKJaJKa Ha ONpPEIEICHHBI OOBEKT closi (BechMa yao0HO, eClii OOBEKT -
JBUKYIIMICS IO KapTe));

* C noMoulbl0 NPOEKTOB PACKpbIBATh CTPYKTYpYy TOTO MM HHOTO OOBEKTa,
M300paXEHHOT'O HA KapTe CXEMaTUYHO;

= (Co3maBaTh MaKeTHI IICYATH,

* JmmoprupoBarh Tpaduueckue manneie u3 Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF) u ArcView (SHP);

=  DxkcrnopTupoBarh rpaduyeckue nanuele B Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF), ArcView (SHP) 1 Windows Bimmap (BMP);

* (Co3pmaBaTh Makpochl Ha s3bikax VB Script umm Java Script;

*  OcCymecTBIATh MPOTPAMMHBIN JOCTYH K JaHHBIM 4Yepe3 OOBEKTHYIO MOJIENb
JUISL HallMCaHUsl COOCTBEHHBIX KOHBEPTEPOB;

. COS,Z[aBaTB COOCTBEHHEIE IIPUIIOKCHUA, pa6OTaI-OH_[I/Ie nox ynpaBJICHUCM Zulu.

3.2 Opranmzanus rpagpuyecKuX JaHHbIX

I'padmyeckne  nmaHHBIE  OpPraHM30BaHBI  MmociioiiHO. Ciol  sIBISIETCS  OCHOBHOM
WHOOPMAIMOHHOW  eAWHMIICH cHUCTeMbl. Kaxkapli O0OBEKT CJIOS HMEET yHUKAIbHBINA
uaentudukatop (ID wm «kimou»). B mporpamme npuMEHSIOTCS CIETYIONTNE THIIBI CIIOEB:

®  BEKTOPHEIE CIIOU;
"  pacTpoBBIC CIIOH;
= cnou penbeda;

= cnou ¢ cepeepoB WMS (Web Map Service).
Bexmopnuwie cnou

OObBeKTbl BEKTOPHOTO CJIOS  JENATCS Ha HOpocThle (IPUMUTUBBI) U TUIIOBBIE

(kmaccupunpoBaHHbIE OOBEKTHI).
[TpUMHUTHBBI MOTYT OBITH:
" TOYEYHbIE (MMKTOIPAMMBbI UJIH «CUMBOJIBI»);
®  TEKCTOBLIC;
"  JIMHEWHbIE (JINHUH, TTOJHINHUHN);

"  IUIOIIAOHBIC (KOHTypBI, HOJ'II/IKOHTprI) .

Tumnossle 00BLEKTHI OIMUCHIBAIOTCSA B OMOIMOTEKE TUIIOB 00BEKTOB. KaXK bl TUI OMTUCHIBAET
IUIOMIAIHON, JUHEHHBIA WM  CHMBOJIBHBIA  THIOBOM  Trpaduueckuii OOBEKT, HUMeEET
I0Jb30BATEILCKOE HAa3BaHWE W MOJXKET OBITH CBSI3aH C COOCTBEHHOW CEMaHTHYECKOH O0a3oi

JAHHBIX.
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Kamnmﬁ THII O0BEKTAa MOXKET MMETh HECKOJBKO PEXKUMOB, KOTOPBIC HMCIOT
IMOJIb30BATCIILCKOC HA3BAHUC, U 3aJal0T PA3JIMYHLBIC CIIOCOOBI OT06pa)KeHI/ISI JaHHOT'O THIIOBOI'O

00BEeKTA.
TunoBbie 0OBEKTHI MOTYT OBITH:
"  TOYCYHBIC (TUKTOIPAMMbI HIIH «CHMBOJIBI»);
"  JUHEWHbIE (JIMHUHU, TTOJIUIIUHUN );

" [UIOHIAaJHbIE (KOHTYpPBI, IOJUKOHTYPHI).

ATpuOyTUBHBIC WM CEMaHTHYECKHE ITaHHbIE BEKTOPHOTO CIJIOSl XPAHATCA BO BHEIIHEM
WMCTOYHUKE JTaHHBIX U MOJAKIIOYAIOTCS K CJIOI0 4epe3 COOCTBEHHBIN omucareib 0a3pl JaHHBIX. K
OJTHOMY CJIOIO MOKET OBITh IMOAKIIIOYEHO TONEPEMEHHO IPOU3BOJIBHOE YHCIIO CEMaHTHUECKUX 0a3
naHHBIX. [[pUMHUTHUBBI MONB3YIOTCS OOIIEH ceMaHTHYEeCKOW 0a30i JaHHBIX, THIIOBbIE OOBEKTHI -
COOCTBEHHOM I KXKAO0TO TUMA (0IHAKO JJISl PA3HBIX THUIIOB MOKHO MOAKIIOYUTH OJHY U TY XK€

0a3y).

Pacmpoeble ciou

PacTpoBbIM ciioeM MOXeT OBITh JIMOO OTHENBHBIA PAcTPOBBIM 00BEKT, OO Tpymnma
pacTpoBbIX 00BEKTOB. PacTpoBasi Tpyrma MOMKET COJAepkKaTh MPOU3BOIBHOE YUCIO PACTPOBBIX
O0BEKTOB WM BIOXKEHHBIX PAaCTPOBBIX Ipynn. YMCIO pacTpoB B C€JIO€ OrPaHUYEHO JIMIIb

JMCKOBBIM MTPOCTPAHCTBOM (Zulu cripaBiisieTcs ¢ MOJIEM U3 HECKOIBKUX THICSY PACTPOB).

[TognepxuBaemsie hopmatel pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.21 Pa6ora ¢ cuctTeMaMu KOOPAHHAT U KapTOrpapuyecKUMH NPOeKIUSIMH

Fpa(bnqecm/le JaHHBIC MOT'YT XPAHUTBCI B PA3JIMYHBIX CHUCTEMAX KOOpPAWHAT U

OTO6pa)KaTLC$I B Pa3JIMYHBIX TPOCKIUAX TpeXMepHOﬁ IMOBECPXHOCTHU 3eMiI Ha IJIOCKOCTb.

Cucrema mnpennaraeT Habop TMpeAoONpeleleHHbIX CUCTeM KoopauHat. Kpome Toro,
MOJIH30BaTEh MOXKET 3a7aTh CBOIO CHCTEMY KOOPJWHAT ¢ WHIWBHUIYAIbHBIMH MapaMeTpaMu JIst

MTOAICPKUBAEMBIX CUCTEMOU MPOECKLINMN.

B uactHOCTH, 3Ta BO3MOXXHOCTH IIO3BOJIUT, IPHU M3BECTHBIX NapaMeTrpax (Kioyax
nepexoza), MPHUBS3bIBATh JaHHBIE, XPaHAIMECS B MECTHOH CHUCTeMe KOOpJIMHAT, K OJHOH MH3

r100alIbHBIX CHCTEM KOOpAUHaAT.

Z[aHHLIC MOKHO IICPLIIPOCINPOBATh U3 OJHOM CHCTEMEI KOOpAUHAT B APYI'YIO.

3.2.2  OpraHu3anusi CEMAaHTHYECKUX JAHHBIX

CeMaHTHYeCKHE JlaHHBIC MOJKIIOYAIOTCA K CJIOK M3 BHENIHUX HMCTOYHHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects (ADO)

yepe3 onucarenu 0a3 JaHHBIX.

[Tosrydats qaHHBIE MOYKHO H3:
=  Tabmnun Paradox, dBase, FoxPro;

=  Microsoft Access;
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= Microsoft SQL Server;
* ORACLE;
= Jlpyrue ucrounuku ODBC unu ADO.

Bo3MoskeH UMITOPT/3KCIIOPT AaHHBIX B CeAyoNMe (popMaThl:
= Maplinfo MIF/MID;

= AutoCAD DXEF,
=  Shape SHP;
=  Dkcnopt kaptel (Windows Bitmap (BMP));

=  DkcrnopT cemaHTHueckux maHHbIX (Microsoft Excel, HTML, TekcToBbIii

dbopmar).

3.2.3 IlpeacraBiieHue TaHHBIX HA KapTe

Kapra Moxer coaepxarbh NpPOU3BOJIbHOE 4YUCIO Tpaduueckux cioeB - OJHM U Te Ke
rpaduUecKrue CJIOM MOTYT OBITh TIOMEIIEHbl B pa3HbIe KapThl C Pa3HBIMH HACTPOHKaMH
oroOpakenust. Kapra mmeer BO3MOXHOCTh 3a/laHUS TOJIB30BaTEILCKOTO MMEHH, 1[BeTa (poHa H

MaclITAa0OHOM CETKU.

JlaHHbIe, XpaHSILUXCS B pa3HbIX CHUCTEMaX KOOPJUHAT, MOKHO OTOOpa)kaTh Ha OJHOU KapTe,
B OJIHOM M3 KapTorpaduyeckux mpoekuuii. [Ipu 3ToM mepecyer koopauHaT (eciu OH TpedyeTcs)
U3 OJHOTO JaTyMma B JAPYroil W U3 OJHOW MPOEKLUUHU B JPYTYIO MPOU3BOIUTCS MPU OTOOpAKEHUU

"Ha nety".

[TpUMUTHBBI MOTYT UMETh MHIUBHUAYaJbHBIE CTHJIM OTOOpa)keHUs (IBET, CTHJIb, TOJIIHMHA
JIMHUH; LBET U CTWJIb 3aJIMBKU; MUKTOrpaMMa; ¢popMaT TekcTa). TunoBble 00bEKThl UMEIOT CTUIIb
B 3aBHCHMOCTH OT peKrMa (COCTOSIHUA), KOTOPBIM omnpesensercs B OMOINOTEKH TUIIOB OOBEKTOB
cinosi. CTuinp NPUMHUTHBOB MOYKET MEPEOIpenesTh KapToW - A BCEX NPUMUTHBOB MOKHO

MNPUHYAUTECIIBHO 3a1aTh OAWH CTUJIb.

Ctunb OOBEKTOB MOXKHO MEHSTH C MNOMOIIBKO TCMATHUYCCKUX PACKPACOK. HpI/I 9TOM

pacKkpacCka MOKET OBITh Co3aHa Mo CEMaHTUYCCKUM NAaHHBIM HJIU IIPOTPaMMHO.

EcTh BO3MOXXHOCTH BBIBOAMTH ISl BCEX OOBEKTOB CJIOS HaAmMMcH Wi Oupku. Tekct
HAJMUCH MOXET OpaThbCsi U3 CEMaHTHYeCKOW O0a3bl JaHHBIX. TEKCT HAAMHUCU TaKXKE MOXKET
MEePEONPENETATECS NPOrpaMMHO. DBHUPKH TE€HEPUPYIOTCS aBTOMATUYECKH, HO MOTYT MOTOM

PaCCTABIIATHCA IMMOJB30BATCIIEM B HY>KHOC pacCIlOJIOKCHHUE U B Hy>KHOI71 OpUCHTalH.

21.]'[5{ 6BICTpOFO NEPEMEIICHNUA B HYXXHOC MCCTO KapTbl MOXHO YCTAaHABJIMBATH 3aKJIaJKH.

3a1<na111<a Ha TOYKY Ha MECTHOCTHU C OIMPCACIICHHBIM MacmrTadbom OTO6pa)KeHI/I${.

KapTy MOXKHO Me4aTaTb C pa3JIMYHbBIMU ONIUAMU (Ha OJHOM CTpaHUILIC HUJIN HECKOJBKHX
CTpaHUIaX, B 3aJaHHOM Maciirabe WA BIIMCaB B 3aJaHHbIC Fa6apI/ITBI, Ha CTpaHHuLlaX JJId

MOCJIEAYIOLIEN CKIEUKH U T.1.).
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3.24  Opranu3amnusi KapT

Hwmeercss BO3MOKHOCTD yJJOOHO OpPraHM30BaTh KapThl, 0ObEJMHEHHBIC OOILEH TeMaTHKOM.
COBOKYIHOCTbh KapT, OOBEIMHEHHBIX OOIIMM II0JIb30BAaTEIbCKUM HMMEHEM W, €CiIH Tpedyercs,

HAa0OPOM HEPAPXUUECKUX CBSI3CH MEXKY STUMHU KapTaMu, IPEJCTABISIET COOOM MPOCKT.

B pamkax mpoekTa KapThl MOKHO CBSI3bIBaTh MEXAY COOOW C IMOMOIIBIO THUIIEPCCHUIOK.
l'unepccpiika ompenensercs OT OOBbEKTa B OJHOW KapTe K JAPYyrol Kapre ¢ YKa3aHHEM

MECCTOPACIIOJIOKCHHUA U MaciiTaoa.

3.2.5 PemnakTupoBaHue 00beKTOB

Jli1st pefakTHPOBaHUs ¥ BBOJA 00BEKTOB MIPEIYCMOTPEHBI:
Bo3MoXHOCTH BBOJIA U pEJAaKTHPOBAHUS:

" BBOJI C 9KpPaHa MBIIIKOU

"  BBOJ 110 KOOPJIUHATAM C KJIABUATYPHI

"  TpPacCUpPOBKA JIMHUHI

"  aBTO3aMbIKaHHE KOHTYPOB

"  BBIPE3Ka/KOMUPOBAHKE/BCTABKA - AYOJIUPOBaHHE

"  [OBOPOT OOBEKTA.

* Omnepauuu otMeHbl/Bo3Bpara neiicteus (Undo / Redo).

PenaktupoBanue rpymnmbl 0ObEKTOB:

"  yJaJeHHe - IepeMeIICHNE;

* ny0aupoBaHue;

"  [IOBOPOT - BBIPE3Ka/KOMMPOBAHUE/BCTABKA.

* PeaakTupoBaHHE IEMEHTOB 00BEKTA!

" epeMenieHue/ yalieHne/BCTaBKa y3JioB;

" mepeMenieHue/yaaneHue peoep;

* pa30ueHHe yJ9acTKa CHMBOJIEHBIM O0OBEKTOM;

* TpaHchopmaIusi.

3.2.6  BekTopHbIe OBepJIeiiHbIE OMepPaANNT

Osgeprieii - omeparysl HaJOKEHHs APYr Ha JApyra ABYX WM Oojiee CIIOEB, B pe3ysibTaTe
KOTOpO#M 00pa3yeTcst OJUH NMPOU3BOJIHBINA CIOH, COAEpPKALIMA KOMITO3UIIMIO MTPOCTPAHCTBEHHBIX
O00BEKTOB MCXOJHBIX CIIOEB, TOIMOJIOTHUIO TOW KOMIIO3UIUM M aTpUOYThl, apu(METHUECKH WIN

JIOTUYCCKH IMTPOU3BOJHBIC OT 3HAYCHHI anI/I6YTOB HNCXOOHBIX 00BEKTOB.

[TonnepxuBaroTcs ciaenyroue BEeKTOPHbIE OBEpIICITHbIE OTepaliu:
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* o0beauHEHHE  OOBEKTOB c HacinenoBanueM |ID  (yHukanbHOrO
UICHTUPHUKATOPA);

" pa3zbeuHEeHHE 00BEKTOB;

"  pazJelieHHe OJIHOro 00OBEKTa rpyNIoi 0ObEKTOB;

"  BBIPE3Ka U3 OAHOTO 0OBEKTA 0OJACTH TPYIIIBI 00BEKTOB;

" OTpe3aHue 00beKTa BHE 007aCTH TPYIIBI IPYTHX 0OBEKTOB;

"  Y3J0BaHUE;

*  QydepHbIC 30HbI;

"  TIOCTPOCHHEC KOHTYPOB IIO CCTH.

3.2.7 KoppeKTHpoOBKa pacTpoB

B cucreme peannzoBaHa KOPPEKTUPOBKA PACTPOBBIX (haiiIoB, COIEPKALINX CKAHUPOBAHHYIO
C IJIAHILIETOB TOMOOCHOBY. KOppeKTHPOBKa HCKAKEHUIN CKAaHUPOBAHMS IPOU3ZBOJUTCS MO TOYKAM
pacTtpa, KOOpJAUHATHI KOTOPBIX W3BECTHBI. Kak MUHMMYM JOJKHBI OBITH U3BECTHBI YETHIPE TOUKH,

OIPCACIIAIOIIMEC YIJIbI IINIAHIICTA.

[Ipouenypa KOppeKTUPOBKU CO3AAET HOBBIM pacTp, yIiibl KOTOPOI'O COBMAJAIOT C YIilaMu

IUIAHIIETA, T.€. IPOLeaypa KOPPEKTUPOBKU 00pe3aeT OTCKAHMPOBAHHBIE, HO JIUIITHKUE TIOJIS.

3.2.8 MoaeaupoBaHue ceTeii M TONMOJOTHYECKHE 32Ja4H HA CETAX

Hapsiny ¢ oOprunbiM it TUC  pasneneHneM OOBEKTOB Ha KOHTYPBI, JIOMaHbIe,
KOMOWHUPOBaHHbIE KOHTYpPbI, KOMOWHUpPOBaHHbIE JOMaHble, Zulu moajiepKuUBaeT JHUHEHHO-

Y3JI0OBYIO TOIIOJIOTUIO, YTO MO3BOJIACT MOACINPOBATE HHIKCHCPHLBIC CCTH.

Hapsny ¢ oOprunbiM uis TUC pasnenenueM oObEKTOB HAa KOHTYPHI, JJOMaHbIEe, CUMBOJIBI,
Zulu noaiepKUBaeT TMHEHMHO-Y3JI0BYIO TOIOJIOTHIO, YTO MO3BOJISIET MOJIEIMPOBATh UHKEHEPHbIE
U Jpyrue ceru. Tomosiormdeckas cereBas MOJENb IPEJICTaBIsAeT COOOW rpad ceT, y3iIamu
KOTOpPOTO SIBJIAIOTCSI TOYEYHbIE OOBEKTHI (KOJOALBI, WCTOYHUKH, 3aABUKKH, PYOUIbHUKH,
MEPEKPECTKH, MOTPEOUTENN U T.1.), a pedpamu rpada sgBIAIOTCS JUHEHHBbIE 00BEKTHI (kKabenw,

TpYOOIPOBO/IbI, YHACTKU JOPOXKHOM CETH U T.[1.).

Tononoruueckuii  pemakTop  CO3laeT  MaTeMaTHYeCKyl0  MoOAenb  rpada  ceTH
HETOCPEJCTBEHHO B Tpolecce BBoAa (pucoBanusi) rpaduyeckoit uHpopmanuu. Hcmnonszys
MOJIETIb CETH MOXKHO pEeIIaTh psAJl TOMOJOTMYECKHX 3aJad, MOMCK KpaT4aWllero IMyTH, aHalu3
CBA3HOCTH, aHAJIU3 KOJIEL|, aHAJIN3 OTKJIIOYEHUH, MIOUCK OTKIIFOYAIOIIMX YCTPOUCTB U T.J. MOXKHO
MEHSATh COCTOSHUSI 00OBEKTOB (MEPEKITIOYEHHSI) C MOCIEAYIOIUM aBTOMaTHUYECKUM OOHOBIEHUEM
COCTOSIHMSI BCeW ceTH (HampuMmep, BKIIOYCHHE/BBIKIIOUEHHWE 3aJBIKKH  TPYOOIpOBOA)
BBITNIOJIHATh TIOMCK OTKJIIOYAIOIIUX YCTPONCTB ((POpMHUpOBaHHE CHHCKA OOBEKTOB, HMMEIOIIUX
MPU3HAK «OTKJIIOYAIOIIEE YCTPOHCTBOY», MPU OTKIIOUEHHUH KOTOPBIX BBIOPAHHBIA OOBEKT TaKKe

NEpCBOAUTCA B COCTOSAHUC «OTKJ'IIO‘{CH»), KpaT‘-IaI\/'IIJ_II/IX HYTCI‘;I (HaXO,[[I/ITB KpaTqaﬁmnﬁ IyTb 110
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CeTH MEXIYy BBIOpAaHHBIMU y3JaMH C Y4E€TOM HAampaBiICHHI Y4acTKOB), CBSI3aHHBIX OOBEKTOB
(HaXOIUTCS MHOXKECTBO OOBEKTOB CETH, IOCTHXKUMBIX M3 BEIOPAHHOTO y3JIa CETH, TOCTUKUMOCTh
MOXKET OMpeNeNsIThcsl 0e3 ydera HaIlpaBJICHHUS YYacTKOB, C YUYETOM M MPOTHUB HAMPABICHHUS

Y4aCTKOB), HCKATh BCE KOJIbLIA CETH, B KOTOPBIE BXOAAT BCE BHIOPAHHBIE OOBEKTHI.

CeTb BBOJIUTCS] KAK COBOKYITHOCTH THITOBBIX TOYEYHBIX OOBEKTOB, COCTUHEHHBIX TUIOBBIMU
JUHEHHBIMU O0BEKTaMM, HMMEIONIMMH MpHU3HAK «ydacTok». MHopmamus o TOHOJOTUU
(dbopMupyeTcsi aBTOMaTHUECKU - €CIIU «TIOTSHYThY» 3a Y3€J WIH pedpo, CBA3aHHbIE O0BEKTHI TAKXKE
nepemenatoTcsi. OOBEKThI CETH MOKHO OTKPEIUISATh U 3aHOBO MPUKPEIUISATH APYT K APYTY OJAHUM

JABMOKCHUEM MBIIIIKHA.

Mogens cetn Zulu siBIseTcss OCHOBOW JUIsl paOOThI MOAYJIS pAacueTOB MHXKCHEPHBIX CeTei
Zulu Thermo.
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4, Monayas Zulu Thermo

Moayns Zulu Thermo mo3BossieT co3aaTh PacuyeTHYI0 MaTeMaTHYECKYH0 MOJIeNb CETH,
BBHITIOJTHUTH MMACMOPTU3AIMI0 CETH, U Ha OCHOBE CO3JaHHOW MOJICIH pemiaTh HH(POPMAIMOHHBIC
3a/1au, 3aJa4d TOIMOJIOTMYECKOTO0 aHalli3a, U BBINOJHATH Pa3IMYHbIE TEIJIOTHUIPABINYECKUE
pacuerTsl.

Pacquy MNOoMJICKAT TYHNHUKOBBLIC MW KOJIBLCBBIC TCIUIOBBIC CETH, B TOM YHCIC C
IMOBBICUTCIIBHBIMH HACOCHBIMH CTaHIUAMHA U APOCCCIUPYHOIHUMU YCTpOﬁCTBaMH, pa60Ta}01uHe oT

OJHOI'0O NI HECKOJBKHUX MCTOYHHUKOB.

IIporpamma mpexycMaTpuBaeT TEIUIOIMIPABIMYECKUI pacyeT ¢ NMPUCOEAMHEHHEM K CETH
UHIUBUAYAIbHBIX TeoBbIX NMYyHKTOB (MTII) m nentpanbhbix TeruioBblx nyHkToB (LITII) mo

HECKOJBKHUM JJCCATKaAMHU CXCMHBIX pGIIIeHI/If/'I, IMPUMCHACMBIX HAa TCPPUTOPHUU Poccum.

Pacuer cucteM TemnocHAOKEHUS MOXKET IMPOU3BOAUTHCA C YUYETOM YTCUCK U3 TEIJIOBOH

CETH M CUCTEM TEIUIONOTPEOICHUS, a TAK)KE TEIUIOBBIX OTEPh B TPYOOIIPOBOIaX TEIIOBOM CETH.

Pacuer TemnoBBIX IOoTepb  BCACTCA b0 1o HOPMATUBHBIM IIOTCPAM, 0o 1o

q)aKTI/ILIeCKOMy COCTOAHUIO M30JIAIIHH.

Pacuetsr Zulu Thermo moryt paboTtath Kak B TECHOH MHTErpaluu ¢ reorH(pOPMAIMOHHOM
cucremoit (B Buae wmonayns pacmmpenuss [MC), Ttak u B BHAE OTICIbHON OMOIMOTEKH

KOMIIOHEHTOB, KOTOPBIE MTO3BOJISIFOT BBIMOJHITH PACUETHI U3 MPUII0KEHUH MTOIB30BaTENEH.
Cocras 3anau:
" [IOCTPOCHHME PACUETHOU MOJENH TEIUIOBOM CETH;
"  [macnopTHu3alus 00BEKTOB CETH;
"  HaJaJO4YHbIA pacyeT TEIUIOBOW CETH;
" [IOBEPOYHBIN pacUeT TEIIOBOU CETH;
"  KOHCTPYKTOPCKHH pacyeT TEIIOBOU CETH;
" pacueT TpeOdyeMoil TeMIepaTypbl Ha HCTOUHUKE;
"  KOMMYTAIIMOHHBIE 33/1a4H;
" [IOCTPOCHHE MMHE30METPUUECKOTr0 rpaduka;

®  PpacyeT HOPMATUBHBIX IIOTEPH TEIJIA YEPE3 U3OJIALUIO.
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4.1 IlocTpoeHue pacueTHOI Mo1e/IH TENJIOBOH ceTH

[Tpu pabore B reonH(POPMAITMOHHON CUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO 3aHOCUTCS
C TIOMOIIBIO MBIIIKH HJIM 10 KoopauHatam. [Ipu stom cpa3y ¢opmupyercss pacyeTHass MOJAEHb.
ITocne rpaguyeckoro u300paxeHns CUCTEMBbl TEINIOCHA0KEHHs, HEOOX0AUMO 3a]1aTh PacUETHbIE

nmapaMeETpuI 00BEKTOB U BBIIOJHHUTD COOTBETCTBYIOIINEC PACUCTHI.

TemoBasi cerb BKIIOYAaeT B ce0s CICHYIOIIUE OCHOBHBIE OOBEKTHI: MCTOYHHK, Y4aCTOK
(TpyOOIIpOBOIBI), TOTPEOUTETL M Y3JIbI: LeHTpandbHbie TeruioBble MyHKTHI (L[TII), HacocHsle,

3alIOPHYIO U PETYJIUPYIOLIYIO apMaTypy, KaMepbl U IPYTUE DIEMEHTBHI.

Hemounuk

Hcmounux — 3T0 CUMBOJIBHBIH OOBEKT TEIJIOBOM CETH, MOJCIHUPYIOIMUNA PEXKUM PaOOTHI
korenpHOM win TOLl. B maTemaTnyeckoit Moenu UCTOYHHUK MPEACTABISETCS CETEBBIM HACOCOM,
CO3JAIOIMM pacroJjiaraeMblii Hamop, ¥ TOAMUTOYHBIM HACOCOM, OIPEACISIIONIUM Harop B
oOpaTtHOM TpyOOIpoBoe. Y CIOBHOE 0003HAYCHHE NCTOYHUKA B 3aBUCUMOCTH OT PEKHUMa pabOThI
npenacraBieHo cM. Pucynok . [Ipu paGore HECKOJIBKMX MCTOUYHUKOB HA OJIHY CETh, OJIMH U3 HUX

MOZKCT BbICTYIIATh B KaU€CTBC IMMKOBOM KOTEJILHOM.

L BEIHOMEH
‘ OTKHYEH

Pucynok — YcioBHOe n300paskeHHe HCTOYHUKA
Yuacmox

Yuacmox - 3T0 TMHEWHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:

" uameTp TpyOOIpoBOJa;
"  THUN NPOKJIAJIKH;
"  BUJ U30JIALIUY;

®  pacxod TCIJIOHOCHUTEIIA.

JIByxTpyOHas TeruioBas ceThb M300pakaeTcsi B OJHY JIMHHMIO U MOXET, B 3aBUCHMOCTU OT

JKEJIaHUs MTOJIB30BATENIsl, COOTBETCTBOBATH MIIM HE COOTBETCTBOBAThH CTAHIAPTHOMY U300paKCHHIO
cetu 1o ['OCT 21-605-82.

Kak m000if 00BeKT ceTH, y4acTOK UMEET pa3Hble PEKUMBI pabOThI, HAPUMED, «OTKJIIOUEH
NOJAIOIINN» MM  «OTKJIIOYEeH O0OpaTHbIif», cM. PucyHok .  OTH peXuMbl MO3BOJSIOT

CMOACIIMPOBATH MHOT OprGHBIC CXEMBI TEIUIOBBIX CETEH.
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Pexum 1 BrnwoueHwl oba Tp-ga ¥ T
Pexum 2 . Brikniouersl oba Tp-ga T T
Paxum 3 OTknioyeH obpaTHeIR Tp-4 T T
Pemwmm 4 OTknioueH noganwmi Tp-g T T
MNone3oeatensckoe niobpaieHne ceTi Waobpaxenune cet no TOCTY 21-605-82

Pucynok — M300pakeHne HECKOJIbKUX COCTOSIHUN YYaCTKOB, 32/1aBa€MbIX Pa3HbIMU

pexuMamMu

Y3en

V3en - 3T0 CUMBOJIbHBIN OOBEKT TEIJIOBOW CETH. B TEIUIOBOW CeTH y3/1aMu SBIISIFOTCS BCE
O00OBEKTBI CETH, KPOME HCTOYHHMKA, TMOTPEOWTENss W Yy4acTKOB. B Maremarwueckoi Mopeiu
BHYTPEHHEE MpEJCTaBICHNE OOBEKTOB (KpOME HCTOYHMKA, moTpeduTens, nepembruku, L[TIT u
PETYIIATOPOB) MOJCIHPYETCS IBYMS Y3JIaMH, YCTAaHOBIICHHBIMH Ha IMOJAIOMEM M OOpaTHOM

TpyOOINpoBOIaxX.

VYcnoBHOoe 0003HaueHHE Y3JIO0BBIX OOBEKTOB B 3aBUCHMOCTH OT pPEXHMa pPabOTHI

IpeaACTaBJICHLI CM. PI/ICYHOK .

TenmnosdaAd KamMmepsa

@® paseeTBnEeHWe

b- CMeHa auameTpa

Pucynok — YciioBHOe n300pakeHue y3J0BbIX 00beKTOB

[IpocTeiM y370M B MOJENH CUUTAeTCs JIOOOW y3el, YbM CBOWCTBA CHEIHAIBHO HE
OroBopeHbl. IIpocTol y3enm CIyKUT TOJBKO Uil COCAWHEHMS yYacTKOB. TakMMH y3lamMu s
MOJIETN ABJISIFOTCS TEIUIOBBIE KaMEPbl, OTBETBJICHUS, CMEHBI JUAMETPOB, CMEHA THUMA MPOKIATKHU

WK TUIla U301 U T.AO.

llenmpaﬂbnbte menJjioesle nyHKmbl

Llenmpanvuwiti mennogoti nynkm (L{TII) - 3T0 y3en AOMOTHUTEIHHOTO PETYIUPOBAHUS U
pacnpeneneHns TeIIoBol sHeprun. Hanuare Takoro y3ia nmoapa3symeBaeT, 4To 38 HUM HaXOJIUTCA
TYNUKOBasi CeTh, ¢ MHAUBUAYaTbHBIMU ToTpeOuTesimu. B LTI MoxeT BXOIUTH TONBKO OJIMH
Y4aCTOK U TOJBKO OJIMH YYaCTOK MOKET BbIXOJAUTH. [Ipruem BXoasui y4acTOK UJIET CO CTOPOHBI
MarvcTpaliy, a BBIXOJSIINNA y4aCTOK BEJET K KOHEUHBIM MOTpeduTensiM. BHYTpeHHssT KOIUPOBKA
IITII 3aBHCHUT OT €ro cxembl HMPUCOETUHEHHUS K TEIJIOBOH ceTH. DTO MOXKET OBbITh TPYIIOBOM
3JIeBaTOp, TPYNIOBOW HACOC CMEIEHHUS, HE3aBHCHUMOE IMOJKIIOUEHUE TPYIIbl MOTpeduTeneil,
ooimeppl Ha I'BC m T.1. Ha panHBIi MOMEHT B pPacHOpsDKEHHWH TOJIb3oBaTelnst 29 cxem

npucoenuHenus L TIL
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Pucynok — U3o0paxenue L{TII
Bcnomozamenwvnutit yuacmox
Bcnomoeamenvnoi yuacmox - yka3plBaeT ~ Hayalo  TPYOOIIPOBOJOB  TOPSYETO

BOJOCHAOXKEHUSI MPHU YeThIpeXTpyOHoU TersioBod cetu mocie L[TII. Dto HebonbIIoN yyacTok
3aKaHYMBAETCA MPOCTHIM Y3JIOM, K KOTOPOMY MOJAKIIOYAETCS TPyOONpPOBOA TOpPSUEro

BOJIOCHA0)KEHUS, KaK IMOKa3aHOo cM. PUCYHOK .

BcnomoratensHbIA
y4acTtok ana TN

J/
uTn — “o

Pucynoxk — IHoakaouenue tpyoonposoga I'BC
Ilompeoumens

Ilompebumens — 3T0O KOHEYHbIH OOBEKT ydacTKa, B KOTOPHIA BXOAMT OJIMH MOJAIOIIMA U
BBIXOAUT OAMH OOpaTHBIM TpyOompoBoa TerioBoil cetu. llox morpeOurenem MnoHUMaeTcs

a00HEHTCKHUI BBOJ B 3JIaHUE.

VYcinoBHOe 0003HaYeHHE MOTPEOUTENsT B 3aBUCUMOCTH OT peKHUMa pabOThl MPEICTAaBICHO

cM. PucyHoxk .
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. BEMKOYEH
. OTENKYaH

Pucynok — YciaoBHoe n3o0pakeHue norpedouTeist

[ToTpeOuTens TEIIOBOW PHEPTUU XapaKTEPHU3YETCs PACUETHBIMU HAarpy3KamMu Ha CHUCTEMY
OTOIUICHUsI, CHUCTEMY BEHTWIALUM M CHUCTEMY TIOpSYEro BOJOCHAOXKEHHsI M PACUETHBIMU

TeMIlepaTypaMyd Ha BXOJle, BBIXOJIE IMOTPeOUTENs, U PACUETHOW TeMIlepaTypoil BHYTPEHHETO

BO3/IyXa.

B opHonmuHeHOM IpeaCTaBiIeHUU MOTPEOUTENb - 3TO Y3JIOBOW JIEMEHT, KOTOPBIA MOXKET

OBITh CBSI3aH TOJIBKO C OIHHUM YYaCTKOM.

BHyTpeHHs1 KoIupoBKa NOTPEOUTENS CYILIECTBEHHO 3aBUCUT OT €r0 CXEMbl IPUCOEAUHEHNUS
K TerjaoBoi ceTu. CxeMbl MOTYT OBbITh 3J€BAaTOPHBIE, C HACOCHBIM CMEIIEHUEM, C HE3aBUCHMbIM
IIPUCOETUHEHNEM, C OTKPBITBIM MM 3aKpbIThIM oTOOpoM Bojel Ha I'BC, ¢ perynstopamu
TeMIepaTypbl, OTOIUIEHUS, pacxoja U T.1. Ha 1aHHbIH MOMEHT B pacOpsKEHUHM I0JIb30BaTeNs 35

CXCMbI ITPUCOCAUHCHUA HOTpC6HTCJ’I€ﬁ.

Ecau B 3JaHUU HECKOJIBKO Y3JIOB BBOJ4, TO 00BEKTOM ((HOTpCGI/ITCJ'IL)) MOXXHO OIIMCaTb
Ka)I(I[BIﬁ BBOJ. B Toxe BpEMs KaK OOWH HOTpe6I/ITeJH) MOXHO OITMCaTh HCHBIﬁ KBapTall Wjiu 3aBOMA,

3aJaB JUIs TAKOTO MOTpeOuTENst 0000IIEHHBIE TEIUIOBBIE HATPY3KH.

O000wennviii nompebumens

Obobwennviti nompedumens — CAMBOJIBHBIM OOBEKT TEIJIOBOW CETH, XapaKTEePHU3YIOIIUiics
OTpeOIIIEMBIM PacX0JJ0OM CETEBOM BOJBI WIIM 33JaHHBIM CONpOTHUBIIeHUEM. TakuM notpedurenem

MO>KHO MOJIEJINPOBaTh, HAIPUMEP, OOIIYI0 HArpy3Ky KBapraia.

VYcnoBHoe 00o3HaueHHE 000OIEHHOr0 MOTPEeOUTENsT B 3aBUCHMOCTH OT peXHMMa paboThl

MMpEACTaBJICHO CM. PI/ICYHOK .

BKNHO4YeH
OTKNHO4YeH

Pucynok — U3o00paxenue 0000111eHHOT0 NOTPeONTEJIA

Takoil 00BEKT YHOOHO HCIMONBH30BaTh, KOT/IA BO3HHKAET HEOOXOAMMOCTH pPACCUUTATH
THAPABINKY CceTH Oe3 wuH(opmanmuu O TEIUIOBBIX HAarpy3kax ¥ KOHKPETHBIX CXeMax
MIPUCOEANHEHHS TTOTPeOUTENel K TeTIoBoi ceTu. Hampumep, pu pacuere MarucTpaibHBIX CETel
nH(OPMAIIUY O KBAPTATBHBIX CETSIX MOXKET He ObITh, a ISl OIEHKU MOTEePh HAOpa B MaruCTpassax
JOCTaTOYHO 3a7aTh OOOOIIEHHBIE pacXoJbl B TOYKAX NPHUCOCTUHEHHS KBapTaJIOB K

MarucTpaJbHOW CETH.
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B ogHonuHEHOM M300pakeHUH HE TPeOyeTCsl MOAKII0YaTh 0000IIEHHBIN MOTPeOUTENh Ha
OTJICTPHOM OTBOJSAIIEM y4YacTKe, KaK B ClIy4ae MPOCTOro morpedutens. To eCTh B 3TOT y3el
MOXKET BXOAUTH I/I/I/IJII/I BBIXOJUTH HIO60€ KOJIMYCCTBO YYACTKOB. DTO IO3BOJISIET 6BICTpO u

YI[OGHO, C MUHUMAJIbHBIM KOJIMYCCTBOM UCXOAHBIX JAHHBIX.

|
s ~ > ———o

MCTOYHUEK O&06LWEeHHBI2 NOTPpeGUTENN

Pucynok — BapuaHThbI BK/II0YeHHe 000011IEHHBIX OTPednTe el
3aosusicka

3a06usicka - 3TO CUMBOJBHBIM OOBEKT TEINIOBOM CETH, SBIISIONIUHCI OTCEKAIOIIIM
YCTPOMCTBOM. 3a/IBMKKA KPOME IBYX PEKUMOB pabOThI (OTKPHITA, 3aKPHITA), MOKET HAXOAUTHCS
B MPOMEXYTOYHOM COCTOSHHH, KOTOPOE ONpEICIseTCs CTeneHbio e€ 3akphiTus. [Ipomexxyrounoe

COCTOAHHUC 3aIBHIKKH JOJIDKHO OIIPCACIIATCA IIPHU et PEKUME pa60T]i>I

| <I OTHKPBITA

N 3aKpbITa

PucyHok — Ycii0BHOe n300paxeHne 3aBHKKH

VYcnoBHOE 0003HaUEHUE 3aIOPHO-PETYIUPYIOLIETO YCTPONUCTBA B 3aBUCUMOCTH OT peXUMa

paboTHI:

3aiBW)KKa B OJHOJIMHEMHOM HW300paKEHUM MPEJCTaBIseTCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM IPE/ICTaBICHUN B 3aBUCUMOCTH OT 33JaHHBIX MapaMeTpPOB B CEMaHTHUYECKOW Oase

JaHHBIX, MOXXCT OBITh YCTAHOBJICHA Ha oboux pr60np0BozLax CM. PI/ICYHOK .

hod >

b—
p4

Pucynox — OnHo/MHeiiHOe U BHYTPEeHHE NMPeACTABJICHHE 32 IBHKKHI
Ilepemviuka

HepeMmea - 3TO CHUMBOJIbHBII OOBEKT TEIIOBOM CCTH, MO,I[CJ'II/Ipy}OH_II/Iﬁ Y4aCTOK MCKAY

MOJIAIOIIKUM M 0OpaTHBIM TPYOOIPOBOJAMH.
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VYcnoBHOe 0003HaUEHNE NIEPEMBIYKH B 3aBUCUMOCTH OT peskuMa pabOoThl MIPEICTABICHO CM.
Pucynoxk .

OTEPbITA

3dKpPBITA

PucyHok — YcioBHOe npeacraBiieHne MepeMbIYKH

[TepembIuka MO3BOJSET CMOAETUPOBATH YYACTOK, COCTUHSIONIUN TOJAIONIMA U OOpaTHBIN

TpyOOmpoBOBI. B 3TOT y3en MOKeT BXOAUTH U/HITH BBIXOAUTS JIF000E KOJMYECTBO YYACTKOB.

— =

Pucynok — Ilepembruka

Tak kak mnepeMbluka B OJHOJIMHEMHOM H300paXCHUH TIPEJICTaBIICHA Y3JIOM, TO JUIs
MOJICJIMPOBAHUS COCIMHEHUSI MEXIY MOJAIOIIUM TPYOOPOBOJOM OJHOTO y4acTKa M OOpaTHBIM
TpyOONPOBOIOM IPYTrOro ydyacTKa OJTHOTO DJIEMEHTa «IepeMbIuKa» HelocTaTo4yHo. [lonano0sTcs
ellle JBa y4acTKa: OJUH TOJIBKO MOAAIOIINMN, IPYroi - TOJBKO OOPATHBIM.

c P

¢~c\?f~ o o

Pucynox — Coeannenne Mexkay NoJalomuM TPyOGONPOBOIOM OJHOTO YYACTKA M 0OPATHBIM
TPYOONIPOBOAOM APYIOro y4acrka

Hacocnaa cmanuun

Hacocnas cmanyusi — CHUMBOJIBHBIM OOBEKT TEILUIOBOM CETH, XapaKTEepHU3YIOLIUics

3aJIaHHBIM HaIlOpPOM WJIM HaIllOPHO-PACXOIHOM XapaKTEepUCTUKON YCTaHOBIEHHOI'O HAcoca.

HacocHas craHius B OZHOJHMHEHHOM I/I306pa)KeHI/II/I MNpEACTAaBIACTCA OAHUM Y3JIOM. B
3aBHCUMOCTH OT TaOJUYHBIX mapaMeTpoB I3TOTO Yy3Jla HACOC MOKET OBITh YCTAHOBJICH Ha
noaaromeM HUJIn 06paTHOM prﬁOl'[pOBOI[C, 1100 HAa 000uX prﬁOHpOBO,Z[&X OOTHOBPEMCHHO. I[J'DI
3alaHUA HAIlIPaBJICHUA JIeNCTBHUSA Hacoca B 3TOT Yy3€JI TOJBKO OJJUH YYaCTOK 00s13aTeNBHO JOJIDKCH
BXOJUTH U TOJBKO OJJUH YYAaCTOK OOJI>KCH BBIXOAWTD.
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L o

R

Pucynox — HacocHasi craHums

Hacoc MoxxHO MOsienupoBaTh IByMs criocobaMu: MO0 Kak UeaIbHOE YCTPOHCTBO, KOTOPOE
U3MEHSIET JaBlieHue B TpPyOONpoBOJEe HA 3aJaHHYIO BEJIMYUHY, JHUOO Kak YCTPOHCTBO,

paboTaroliiee ¢ yueToM pealibHOI HaIIOPHO-PACXOHON XapaKTePUCTUKU KOHKPETHOTO Hacoca.

B mepBoM ciywyae mpocTo 3amaeTcs 3HAUEHHE HAlopa Hacoca Ha TOAAIOIIEM  W/HIN
obpatHOM TpyOompoBose. Eciu 3HaueHne Hamopa Ha OJJHOM M3 TPYOONPOBOJOB PaBHO HYJIO, TO
HAacoC Ha 3TOM TpyOOMpOBOJE OTCYTCTBYeT. EciM 3HaueHuWe Hamopa OTPULATENIBHO, TO 3TO
O3HAYaeT, YTO HAacOC paboTaeT HABCTPEUy BXOJSAIIEMY B HETO YUaCTKYy.

H=10mn H=-10mn
H=-10mn H=10m

£0 ]

30 ]
20']
107| ' ' 10

iy

30|
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Pucynoxk — IIbe3omMerpuueckue rpagpuxku

Ha pucynke (cM. PucyHOK ) BHIHO, KaK pa3jMYHbIC HANPABJICHHS yYaCTKOB, BXOASLINX U
BBIXOJSIIMX U3 HacOCa B COYETAHUU C pa3HbIMHM 3HaKaMM Haropa, BIUSIOT Ha pe3yjIbTaT pacyera,

0TOOpaXEHHBIN Ha MbE30METPUUYECKUX IpaPuKax.

Korma 3agaercs TONBKO 3HAYCHHE Haropa Ha HaCcoCE€, OHO OCTaCTCd HCU3MCHHBIM HC
3aBUCHUMO OT MPOXOJAIICTO YE€PE3 HACOC pacxoaa.

Ecmu MOZACIINPOBATH pa60Ty HacocCa € YyUC€TOM €ro QH XapaKTCPUCTHUKHU, TO CICAYCT 3a4aTh
Ppacxobl U HAIIOPBI Ha 'paHUIaX pa60qel71 30HBI Hacoca.
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Hmax|
Hmin ‘\\
N
Gmin (as

Pucynok — HamopHo-pacxoaHasi XapaKTepHCTHKA HAcoca

[To 3aaHHBIM JBYM TOYKAM OIpEACIIseTcs mapadoaa ¢ MAaKCUMyMOM Ha OCH JaBJICHHM, TIO
KOTOpPOH pacyeT W OyAeT OompeAensTh Hamop Hacoca B 3aBHCUMOCTH OT pacxoma. Ciemyer
OTMCTUTDL, YTO XapaKTCpHUCTHUKA, 3adaBacMasd TaKUM 06pa30M, MOXKET OTJIIMYAThCA OT peaanoﬁ
XapaKTePUCTHKU Hacoca, HO B mpejesiax padodeil obmacth 00€ XapaKTEPUCTHUKU MPAKTUYCCKH
COBIIAIAIOT.

HJ'ISI OIIMCAaHUA HCCKOJIBKHUX IIapaJlICIIbHO pa6OTaIOIJ_[I/IX HAaCoOCOB JOCTAaTOYHO 3aJaTb HX
KOJINYCCTBO U PE3YyIbTUPYIOIIA  XAPAKTCPUCTHKA 6yz[eT OoIpeacyicCHa IIpU  pacucTe

ABTOMAaTHYCCKH.

Tak xak Hamopsl Ha rpaHunax paboueil obIacTH Hacoca GepyTcs U3 CIPABOYHUKA U BCETA
MIOJIOKUTEIbHBI, TO HANpaBJE€HUE JEHCTBUS Takoro Hacoca OyJIeT ONpedeNsiTbCs TOJIbKO

HaIpaBJICHUEM BXOIAIICTO B Y3CJI y4aCTKaA.

JIpoccenupyrowue ycmpoiicmea

Jpoccenupyrowue ycmpoticmeéa B OTHOIMHEWHOM IPEICTABICHUM SBJISIOTCS y3JIaMH, HO BO
BHYTPEHHEH KOIUPOBKE - 9TO JIOMOJHHUTEIbHBIE YYaCTKH C IOCTOSHHBIM WM TE€PEMEHHBIM
conpotuBiieHueM. B npoccenupyromuii  y3en 00s13aTeNbHO JOJDKEH BXOJUTH TOJIBKO OJWH
Y4acCTOK, U TOJIbKO OJIMH YYaCTOK U3 y3Jia JOJIKEH BBIXOUTh.

Ha nogawwen npySonpoBoge Sreg

Qhﬁhﬂcﬁﬁﬂ
O

0
i

Ha oSpamHoM mpySonpofoge

= - = i
o ﬁ -
P P et P .3
Sreq

Pucynoxk — JIpoccenupymouye ycTpoicraa
Jlpoccenvnan wmaiioa

Hpoccenvnas waiiba - 3TO CHUMBOJIBHBIII OOBEKT TEMJIOBOW CETH, XapaKTEPU3yEeMBIi

(UKCUPOBaHHBIM COIPOTUBIIEHUEM, 3aBUCSIIUM OT JuamMeTpa maiosl. JpoccenpHas 1maiiba umeer
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IBa pexuma paboThl: BBIYMCIsAEMas W ycTaHaBIMBaeMmas. YCTaHaBluBaeMas Iaiiba — 3TO
HEperyIupyeMoe COMPOTHBIICHNE, TO BETUYMHA TACHMOTO Iaiiboi Harmopa 3aBUCUT OT KBaJpaTa,

MPOXOJIAIIETO uepe3 maidy pacxoa.

Bblyvcnaeman wanba

YeraHaBnuBaeman waiba

Pucynoxk — Ycii0BHOe npeacTaBjieHne manodbl

Ha pucynke (cM. PUCYHOK ) BHIIHO, KaK MEHSIOTCS MOTEPU Ha Iaiide, YCTAHOBJICHHOW Ha

NoJIaroIIeM TPYyOOIpoBO/Ie, IPH YBEIIMYCHUH PacXo1a Yepe3 Hee B JIBa pasa.
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PucyHok — XapakTepuMCTHKH APOCCEJbHBIX 1AM
Pezynamop oaenenusn

Pecynamop oaenenusi - ycTpoiCTBO C NEPEMEHHBIM CONPOTHUBIIEHUEM, KOTOPOE MO3BOJISET
MOJJIEP)KUBATh 3aJJaHHOE JIaBJIeHWE B TPYOOIPOBOJE B OMNPECICHHOM JMaNa3oHE HW3MEHEHHUS

pacxona. PerJ'IHTop AaBJICHUA MOKCT YCTAHABJIMBATHCA KAK Ha IMMOAANOIIECM, TAK U Ha 06paTHOM

TpyOomnpoBoe.
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B0 Ul
50 50
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Pucynox — Peryasitop naBJjieHus
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Ha pucynke (cM. PucyHOK ) moka3aHo, 4TO HpH yBEJIMYCHHWH B JIBa pa3a pacxoja yepes
peryasTop, yCTAaHOBJCHHBIM B OOpaTHOM TpyOOIpOBOJE, NaBIEHHE B PErYIMPYEMOM Y3Iie
0CTaeTCs MOCTOSTHHBIM.

BennunHa conpoTUBICHUST PETYISTOPA MOXKET U3MEHATHCS B Mpeeaax oT OECKOHEUHOCTH
JI0 COIIPOTUBIIEHUS MOJHOCTBIO OTKPBITOrO peryistopa. Eciau ycinoBus paboThl ceTH 3aCTaBIISIIOT
PErylaTOp TOJHOCTBIO OTKPBITHCS, TO OH HAayuHAeT paboTaTh Kak HEperylupyeMblil
JPOCCENUPYIOLIUH y3ell.

Pezynamop pacnonazaemozo nanopa

Pezynamop pacnonacaemoeo Hanopa - 5TO CHMBOJBHBIH OOBEKT TEIUIOBOM CETH,
MO/ICPXKUBAIOIIMH 3aJaHHBIA pacIioiaraéMblii Harop mocie ceosl.

PaGorta perynsaTopa pacmnojaraeMoro Hamopa aHajJloTUYHa padoTe peryistopa JaBieHHUS,
TOJIBKO B O3TOM CJydae peryjsiTop CTapaercs AepxkaTh IOCTOSIHHOM 3aJaHHYI0 BEJIUYUHY
pacrnosaraeMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogaiwouliem TpyGonposoae

E PErynaTop pacnonaraeMoro Hanopa Ha oBpaTtHom TpyGonposoge

PucyHok — YciaoBHOe npeacTraBjieHue PeryjsiropoB Hamopa
Pezynamop pacxooa

Perynarop pacxoma — 3TO CHMBOJIBHBIA OOBEKT TEIJIOBOM CETH, MOJIEPKUBAIOIIUN
3a/IaHHBIM I10JIb30BATEJIEM PACXO/ TEINIOHOCUTEIIS.

Perynarop MoXHO ycTaHaBIMBaTh, KaK Ha MOJAIONIEM, TaK U Ha 0OpaTHOM TPyOOIpOBO/IE.
K pabote perymnsatopa pacxoja MOKHO OTHECTH BCE CKa3aHHOE MPO PETYNIATOPHI AaBICHUSI.

ﬁ perynatop pacxoga Ha nogatowem Tpybonposoge

ﬁ perynatop pacxoaa Ha o6paTHoM TpyGonposoae

PI/IcyHOK — YciaoBHoe MPEACTABJCHUE PErYJIITOPOB pacxoaa
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4.2 Hananounelii pacyeT TenioBo# ceTH

Llenpt0o HaMaJO4YHOrO pacyera sBISAETCS oOOECIeYeHHe TMOTpeOuTeneld pacueTHBIM
KOJIMYECTBOM BOJBI M TEIUIOBOW »HEpruu. B pesynprare pacdera OCYyLIECTBISETCS MOIO0D
3JIEBaTOPOB M UX COIEJ, MPOU3BOIAUTCS PAacYeT CMECUTEIbHBIX U JIPOCCEIUPYIOMIUX YCTPOICTB,
OlpeseNsieTcsl KOJMYEeCTBO W MECTO YCTaHOBKM JpoccelbHBIX Imaiid. Pacuer Moxer
MIPOU3BOJIUTHLCS MPU M3BECTHOM pPACIIOIaraeMOM Harope Ha MCTOYHUKE M €ro aBTOMAaTHYECKOM

n0ﬂ6ope B ClIy4dac, €CJIM 3aJaHHOI'0 Hariopa HE JOCTaTOYHO.

B pesynbrare pacuera OmpenensiOTCS pacxoabl W MOTEpU HAmopa B TpyOONmpoBOjax,
HaTopbl B y3JlaX CETH, B TOM YHCIE paclojiaraeéMble HAMoOphl y TMOTpEeOUTENeH, TeMmepaTrypa
TEIUIOHOCHUTENIS B y3JIaX CETH (IIPU y4eTe TEIIOBBIX MOTEPh), BEIMYNHA W30BITOYHOTO HAMopa y

notpedureneii, TeMieparypa BHyTPEHHET 0 BO3ayXa.

JlpoccenupoBaHue U30bITOYHBIX HAIOPOB Ha a0OHEHTCKUX BBOJAX MPOU3BOJAT C IIOMOLIbIO
COIIeJI 3JIEBAaTOPOB U JpoccebHbIX 1ai0. J[poccenbHble mailpl nepes; aDOHEHTCKUMHU BBOJAMU
YCTaHABJIMBAIOTCSl aBTOMATUYECKM Ha IMOJAIOIIEM, OOpaTHOM wWiIM 0OOMX TpyOOIpoBOIax B
3aBUCHUMOCTH OT HEOOXOIMMOro Juld CHCTEMbl TuApaBiaudeckoro pexuma. Ilpu pabote
HECKOJIBKMX UCTOYHHUKOB HAa OJIHY CETh OINPEAEISIETCS pacipeieeHue BOAbI U TEIJIOBOW YHEPIUU
MeXay uctoyHukamu. [TogBomuTest OamaHc 1O BOJE W OTIYIICHHOHN TEIJIOBOW SHEPTHEd MEeXIy
HCTOYHUKOM M OoTpeduTensaMu. OnpenensroTcst NoTpeOUTEeNN U COOTBETCTBYIOLIUN UM UCTOYHUK,

OT KOTOPOI'o IaHHBIC HOTpe6I/ITCJ'II/I MOJIY4JaroT BOAY U TCINIOBYIO SHEPIUIO.

HIT «3neproaddextuHbiii ropon» 008.CTC.016.004.003.000
31



OBOCHOBBIBAIOIIMUE MATEPHAJIbI K CXEME TEIIVIOCHABXEHNMA MO I'O EBITATOPYA HA TIEPMO/] 2016-2031 I'T.
I'JIABA 3. DJIEKTPOHHA S MOJEJIb CUCTEMBI TETIJIOCHABXEHI S TOPOJCKOI'O OKPYI'A EBITATOPUSL

4.3 IToBepouHBIii pacyeT TEMJI0BOI CeTH

[lenpt0  TOBEPOYHOTO  pacyera sBISETCA — OmpenesieHue  (aKTHUYECKUX  PacXoaoB
TETUIOHOCHUTENIS Ha y4acTKaxX TEIUIOBOW CETH W y MOTPEOUTENe, a TakKe KOJTHMYECTBE TETUIOBOM
SHEPruu TOJy4yaeMoW MOTpeOuTeNeM MpHU 3aJaHHOM TemmepaType BOAbI B MOJAIOIIEM

pr60npOBoz[e " pacriojiaracMoM Halrop€ Ha HCTOYHHKE.

Co3nanHas MaTeMaTH4YecKasi MMUTAI[MOHHAsI MO/IE€Ib CUCTEMBI TEIJIOCHA0XKEHHUS, CIIysKallas
JUIs PELICHMs IMOBEPOYHOM 3alayM, IO3BOJSAET AHAIM3UPOBATh THMAPABIMYECKHH M TEIUIOBOU
pexuM pabOTBI CHUCTEMBI, a TaKXKE IMPOTHO3MPOBATh W3MEHEHHE TEeMIIEPaTyphl BHYTPEHHETO
BO3AyXa y moTpedureneid. PacueTsl MOTYT MPOBOIUTHCS MPU PA3IMYHBIX UCXOJIHBIX JAHHBIX, B
TOM YMCJIE aBAPUKHBIX CUTYaLUsIX, HAIIPUMEp, OTKJIFOYEHUH OTIENIbHBIX Y4aCTKOB TEIUIOBOM CETH,
nepefayd BOABI M TEIUIOBOM SHEPrUUM OT OJHOIO HCTOYHHMKA K JPYroMy IO OJHOMY U3

TpyOONPOBOJOB H T.A.

B pesynbrare pacuera OmIpenemsIOTCS pacxXoAbl M MOTEpPU Hamopa B TPYyOOIPOBOJAX,
Hamophl B y3JIax CETH, B TOM YHCIIE pacrojlaraeéMble HaIopbl y MOTpeOuTenel, TeMieparypa
TEIUIOHOCUTES B y3/1aX CeTH (IpU yyeTe TEIUIOBBIX OTEPh), TEMIIEPATYpbl BHYTPEHHETO BO3AYyXa
y TOTpeOHuTeNei, pacxoapl M TEMIEpaTypbl BOABI Ha BXOAE M BBIXOAEC B KaXKIYIO CHCTEMY
terutonotpednenus. [lpum paboTe HECKONBKHX WMCTOYHUKOB HA OJHY CETh OIPENeNsIeTcs
pacnpezesieHue BOAbl U TEIJIOBOW dHEPIruu Mexay ucrounukamu. [logsonurcs OanaHce no Boje U
OTIIYILIEHHON TEIJIOBOM SHepruei MeXIy HCTOYHUKOM M moTpedutensmu. Ornpenenstorcs
MOTPEOUTENU U COOTBETCTBYIOIINI UM MCTOYHUK, OT KOTOPOTO JAaHHbBIE MOTPEOUTENH MOIYydatoT

BOAY U TCIUVIOBYHO SHCPI'UIO.
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4.4 KoncTpykTopckuii pacuer TenioBoii ceTu

Llenpr0 KOHCTPYKTOPCKOT'O pacdeTa SBIISETCS OIpENesIeHHe IUaMEeTPOB TPyOOIpPOBOIOB
TYIIMKOBOM M KOJIBLIEBOM TEILJIOBOM CETH IIPU IIPOIYCKE II0 HUM PACYETHBIX PACXOIOB IIPU
3aJJaHHOM (WJIM HEU3BECTHOM) PacIojiaraeMoM Harope Ha UCTOYHHUKE.

JlaHHas 3ajaya MOXKET OBbITh MCIIOJIb30BaHAa IPU BblAAYE Pa3peIlCHUs] Ha IOJAKIIOYECHUE
norpeduTeneil K TeIIOBOH CeTH, TaK KaK B KaueCTBE MCTOYHMKA MOKET BBICTYHATh JIH000H y3ei
CHCTEMBbI TEIJIOCHAOKEHMsI, HalpuMep, TersioBas kamepa. [[ins Gonee ruOKoro pemieHus JaHHOU
3ala4yd NPEJyCMOTPEHAa BO3MOKHOCTb M3MEHEHMS CKOPOCTH JABWXKEHHUS BOJBI II0 ydacTKam
TEIJIOBOM CETH, 4YTO TPUBOAUT K HW3MEHEHHMIO JMAaMETPOB TPyOONpoBOJa, a 3HAYUT H

pacmojraracMoro Haropa B TOUKS NOAKJIHOUCHUA.

B pesynmpraTe pacuera oOmpenensioTCs IuaMeTpbl TPyOONpPOBOJOB TEIUIOBOW CETH,
pacrojaraeMblii Harmop B TOYKE MOAKIIOUEHUs, PACXO/Ibl, TOTEPH HAMOPA U CKOPOCTH JIBUKCHUS

BOJbI Ha Y4aCTKax CCTH, pacCliojlaracMbIC HAIIOPbI Ha HOTpe6I/ITCJ'I${X.

4.5 Pacuer TpeOyemoii TeMnepaTypbl HA HCTOYHHKE

Lenbto 3amaun  sABISETCS OINpEAEICHHUE MHMHMMAJIbHO HEOOXOAMMOHN TemIepaTypbl
TEIUIOHOCUTENSI Ha BBIXOJE W3 HCTOYHUKA s oOOecneueHus y 3aJaHHOro MOTpeOUTeNs

TEMIICPATYpPbl BHYTPCHHEI'O BO3yXa HC HUKC pacquHoﬁ.

4.6 KommyTaumnonHnsple 3a1aun

AHanu3 OTKIIOYEHUH, MEepeKIIOuYeHnd, TOUCK OyKaliield 3amopHON  apMaTyphl,

OTKJIIOYAIOLIEH Y4aCTOK OT UCTOUYHUKOB, WJIM MOJIHOCTHIO U30JIMPYIOLIEH Y4acTOK U T.JI.

4.7 IIbe3omerpuuyecknid rpapux

HeHBIO MNOCTPOCHUSA IIBbE30OMETPUUCCKOTO Fpa(l)I/IKa ABJICTCS HalJIsIAHAA WIUIFOCTPALus

PE3YIBbTATOB T'UAPABIIMYUCCKOTO pacucTa (HaJ'Ia,HO‘lHOFO, IMOBEPOYHOTIO, KOHCTPYKTOPCKOFO).

OTO OCHOBHOW AaHAIMTUYECKUN MHCTPYMEHT CHEUAINCTA MO TMAPABINYECKMM pacueTaM
TerioBbIX cerei. IIbesomerp mpencraBisier coOoil rpaduyeckuil JOKYMEHT, Ha KOTOPOM
M300paXkeHbl JTMHUM J1aBJICHUI B MOJAroLIell 1 00paTHON MarucTpaisix TEIJIOBOW CETH, a TaKke
npoduiIb penbeda MECTHOCTH - BIIOJIb OMPEASICHHOTO MyTH, COSAMHSIONIETO MEXIy CO00M aBa
IIPOM3BOJIBHBIX y3/1a TEIJIOBOM CETH [0 HEpPa3pblBHOMY NOTOKY TeruloHocutens. Ha
MIEE30METPUUYECKOM IpauKe HArJSAHO MPEACTABICHbI BCE OCHOBHBIE XapaKTEPHCTUKU pPEKUMAa,
MIOJIyYEHHBbIE B pe3yjbTaTe TUAPABIMYECKOIO pacyera, IO BCEM Yy3JlaM U Y4acTKaM BJOJb

BBIGpaHHOFO IMyTHU: MAaHOMCTPUYCCKHUC [AaBJICHHA, IMOJIHBIC W YJICJIBHBIC IIOTCPU HAIOpa Ha
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ydacTKax TEIJIOBOM CCTHU, pacrnojiaracMbI€ OaBJICHUA B KaMEpaxX, pacXoJbl TCIIJIOHOCHUTECIIA,

Meperasbl, CO3/1aBacMble Ha HACOCHBIX CTAHIUSAX U UCTOYHUKAX, N30BITOYHBIC HATIOPHI U T.1.
[IBeT u cTUIIb TMHUM 331a€TCS MOJIH30BATEIIEM.

B Tabnune mox rpaduKoM BBIBOISATCS JJIS KaXKJIOTO y3Ja CETH HAMMEHOBaHWE, BBICOTA
noTpeOuTeNs, HAOPHI B MOAAIONIEM M 00paTHOM TPYOOIPOBOJAX, BETUYMHA JPOCCETUPYEMOTO
Hamopa Ha maiibax y morpeOuTeneid, MoTepu Hamopa MO y4yacTKaM TEeIJIOBOM CETH, CKOPOCTH
JBUKEHHSI BOJBI Ha y4yacTKax TEIUIOBOH cetw M T.n. KonmdecTBo BBIBOIMMOM 1o rpaduxom

PIH(bOpMaI_[I/II/I HAaCcTpanBacTCA MMOJIb30BATCIIEM.

dakTHyecKHe NhE30METPUYECKHe TpauKH Ui MaruCTPaJbHBIX CETe OT HCTOYHUKOB

TeriocHabxeHus B ropoae Esnaropus npusenenst B ['nase 1, [Ipunoxenue 3.
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Pucynok — Ilbe3omerpuueckuii rpadpux
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4.8 Pacuer HOpMATHBHBLIX NOTEPH TEILIA Yepe3 U30JALMI0

Lenplo JaHHOTO pacyeTa SBIAETCS OIpeesieHHe HOPMAaTHBHBIX TEIUIOBBIX IOTEPh 4epe3
M30JIALUIO TPYOOIPOBOIOB. TemioBble MOTEPH OMPEEIIAIOTCS CYMMapHO 3a roJl ¢ pa3OMBKOIl 110
Mecsiam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaK CyMMapHO I10 BCel TEIJIOBOW CEeTH, Tak
U 10 KaXJOMY OTAEIBHO B3STOMY HCTOYHHKY TEIUIOBOH SHEPrUM U KaXKIOMY LIEHTPaIbHOMY
terwioBomy nyHKTy (LITII). Pacuer Moker OBITH BBIIIOJIHEH C YYE€TOM IONPABOYHBIX

K03 (HULIMEHTOB Ha HOPMBI TEIUIOBBIX MOTEPb.

Pe3ynbpTarhl BRIIOIHEHHBIX pacue€TOB MOXKHO 3KcHopTupoBath B MS Excel.

4.9 Cepsep reonnpopmanuonHoi cucrembl Zulu

Zulu Server - cepep I'MC Zulu, mpemocTaBisionuii BO3MOXHOCTh COBMECTHOM
MHOTOMOJB30BaTEILCKONW paboOThl € TEOJaHHBIMM B JIOKAJbHOM CETH W IIOOANbHON ceTH

HuTepner.

JHoctyn x cepBepy ocymiectBisiercss yepe3 npotokoia TCP/IP. Cepsep Zulu Server maer
BO3MOYKHOCTh HWCKJIIOUMTH (DAJIOBBIA JOCTYN KIMEHTa K JaHHBIM Ha cepBepe. Kimenrty
HCOOCTYIIHA I/IH(i)OpMaHI/Iﬂ 0 (1)I/I3I/I‘IGCKOM XpaHCHUH HaHHBIX M OTCYTCTBYCT BO3MOKHOCTH HUX

HCCAHKIIMOHUPOBAHHOI'O U3SMCHCHMUA.

Takxe eCTh BO3MOXKHOCTH pa3rpaHudnuTb AOCTYII K JAHHBIM MCKAY I10Jb30BATCIISIMU.
Cucrema naponeﬁ U IIpaB IMMO3BOJIACT HIPCAOCTABJIATH PA3HBIM I10Jb30BATCIIAM PA3JIMYHBIC

BO3MOXHOCTH U OI'PpaHUYCHUA OJId JOCTYyIIA U pa6OTbI C JaHHBIMH.

I'MC Zulu, coxpansisi Bce BO3MOXHOCTH HacTonbHOM Bepcun I'MC, nMeeT BCTpOCHHBII
kiaueHT Zulu Server u MokeT OTKpbhIBaTh KapThl, CIIOH, MPOSKTH U Apyrue naHHbie Zulu Kak ¢

JIOKaJIbHOM MaIlTMHbI, TaK U ¢ yIaJIEHHOTO KOMITbIOTEPa, T1e ycTaHoBieH Zulu Server.

Jlnst Toro, yTOOBI MOAKIIOYUTECS K cepBepy Zulu Server mocrarouno ykasatk ero IP ampec,
100 MIMsl KOMITBIOTEpA B JIOKATBHOM CETH WM K€ UM JOMEHa, €CIIH CepPBEp PACIIONIOKEH B CETH

HHurepHer.
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4,10 Ocobennoctu Zulu Server

Aodpecayusa oannvix

I'NC Zulu B cBoeii paboTe ¢ JAHHBIMU UCTOIB3YeT MYTh K (hailiam ClIoeB, KapT, MPOEKTOB U
ApYyrux, STH JaHHble npeAcTaBsiomuM. Ilyte K Qaiinmy MoxkeT OBITh JIOKaJbHBIM THIA
«C:\Zulu\Buildings.b00» wmmu cereBbim Buaa «\\server\C\Zulu\Buildings.b00». /Iy nmoctyna ke k
JTaHHBIM Ha cepBepe, Zulu mone3yercs agpecom pecypca URL (uniform resource location) Buma
«zulu://server/buildings.zl». Tlomo6HO TOMy Kak BeO-Opaysep ucnonbdyeT URL mias goctyma k
ctpanuiiam BeO-caiita, [IC Zulu ucnons3yer cBoit tunm URL s ampecanuu kK JaHHBIM Ha
cepsepe Zulu Server.

Hanoocenue cnoes C PA3HbLX cepeepoes

I'MC Zulu gaer BO3MOXKHOCTH pabOTaTh OJHOBPEMEHHO C KapTaMH M CIOSIMU C Pa3HBIX
CEpBEPOB U HAKJIAJIbIBATh B OJHOW KapTe CJIOW C JOKAJIBbHON MalIMHBI U CJIOU C cepBepa Apyr Ha

Jpyra B IPOU3BOJIBHOM ITOPSAKE.

Hampumep, Ha KapTy MECTHOCTM B BHJIE CJIOEB, 3arpy’KCHHBIX C YJIaJI€HHOIO cepBepa
(monmyctuMm, u3 HHTepHeTa) MOXHO HAJIOXKWUTh IUIAaH MNPEANpPUATUS C CepBepa JaHHOIO
NPEANPUATHS, a IOBEPX PACIOJIOKUTh CXEMY HWHKEHEPHBIX KOMMYHUKAIUH, PACIIOJIOKEHHYIO Ha

KJIMEHTCKON MaIllliHe.

Mmuozononv3zosamenvckoe pedaxmuposanue

Zulu Server maer BO3MOXXHOCTh OJHOBPEMEHHOTO PEIAKTHPOBAHMS OJHHX M TEX XKe
rpadpuueckux M TaOJMUYHBIX JAaHHBIX HECKOJbKMMH IoJib30BaTeiasiMu. I[Ipm 3TOM Benercs

HE3aBHUCHUMBIN JJI KaXKJI0Ir0 MOJIb30BaTeIIs JKYpHaAJ OTKara.

Aemomamuueckoe oono61eHUE Kapmbl

HpI/I HU3MCHCHUN MNOAHHBIX OJHHM M3 KJIMCHTOB, CCPBECP OIOBCIIACT BCEX KIIMCHTOB,
MOJIB3YIOIINUXCS B JaHHBII MOMEHT ASTHMH AaHHbIMH, YTO MTPHUBOAUT K aABTOMATHUYCCKOMY

OOHOBJICHUIO JAaHHBIX Ha KapTe.

Ilyonuxkayus oannvix

Zulu Server criaHMpOBaH Tak, YTOOBI AaTh BO3MOXHOCTH OBICTPO U MPOCTO OMYOINKOBATH
JaHHBIE, CO3/IaHHbIE ¢ MOMOIIbI0 HacTonbHOU Bepcun [MIC Zulu. @usnyeckuit hopMar JaHHBIX
MpU 3TOM HE MeHseTcs. J[0CTaTOYHO C MOMOIIBIO YTHUIUTHI MOATOTOBKU JIAaHHBIX WUJU BPYYHYIO
HACTPOUTH CCHUTKH IS cepBepa Zulu Server u gaHHble CTAaHOBATCS JOCTYMHBIMU B ceTH. [1o100HO
BeO-cepBepy, cepep Zulu mo 3ampocy ¢ KIMEHTCKOTO0 MecTa HYXKHOTO pecypca MpeaoCTaBUT

JTaHHbBIE, CONIOCTABIIEHHBIE C 3TUM PECYPCOM.

AoOmunucmpupoeanue 0aHHBIX

Zulu Server mpemocTaByisieT BO3MOKHOCTh Pa3TPaHUYKMTh TOCTYI K JaHHBIM U HA3HAYUThH

PAa3IMYHBIC IIpaBujIa U IIpaBa AOCTYIIA K HUM. MosxHO Npe€aoCTaBUTL KakK AHOHUMHBIHN A0CTYIIa K
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JaHHBIM JUIS IIUPOKOM MyONHMKH, TaK M OTPAaHUYUTH €ro JJii Y3KOro Kpyra IoJib3oBareseid,

OIPEICIHB ISl K&KIOTO U3 HUX KaKHe OIepalliy C TaHHBIMU €My Pa3peIleHBbI.
Web-cimyx0s1 WMS u WES

Zulu Server mo3BosisieT paboTaTh ¢ JaHHBIMH cepBepa Mo creiudukammsiv WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WFES 1.0.0 (Web Feature Service) pa3paboranasiMu OGC
(Open Geospatial Consortium).

Web-citysx6a WMS  mo3Bossier oToOpakaTh CJIOM W KapThl CepBepa Ha KIHCHTAX,
noaaepxkuBapImux crnenudukanun WMS, B yactHocTH, Zulu, Google Earth, Google Api, Open
Layers, Yandex Map, MaplInfo, ArcGIS u ap.

Web-cnyx06a WFS obecnieunBaeT AOCTYI K BEKTOPHOW M CEMAaHTHYECKOW WH(OPMAIIUU

cepBepa sl KIMEHTOB, TOCPKUBAIONINX JAaHHYIO CIEIU(UKAIINIO.

Ilpocmpancmeennwiii punromp Kk OaHHBIM

HpaBa A0CTyIIa K CCPBCPHBIM JAHHBLIM IS IOJb30BATC/IA WA T'PYHIIBL IIOJIb30BaTelICH

MOKHO OI'paHUYUTDH O6HaCTI>IO, 3aIlaHHOI>'I IMPOCTBIM UJIKX COCTABHBIM ITOJIMTOHOM.

Eciu BBedgeHo Takoe OrpaHU4€HUuC, TO II0JIb30BATC]Ib CMOKCT OTO6pa)KaTI) ClIIoOu H
OIICPUPOBATL JAaHHBIMH TOJIBKO B IIPCACIax YKa3aHHOﬁ 00J1acTH.

Aemopuszayus Windows

ITpu coenuuenuu ¢ Zulu Server BO3MOKHO HCIIOJIb30BaTh yueTHbIC cBeaeHuss Windows s
aBTOpHU3ALIUM TIOJB30BATENsl Ha JejaeT Hampumep cepsepe, kak 3To Microsoft SQL Server.

ITonp3oBaTento He HYXXHO IIOCTOAHHO BBOAWUTD JIOTUH U I1apOJIb.
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5. JJIEeKTPOHHAS MO/IeJIb CUCTEMbI TEMJIOCHAOKEHHSI TOPOA

EBnaropus

5.1 Oo01mme MoJI0KEeHUS

Jlnst pa3pabOTKH SJIEKTPOHHOM MOJENM CXEMbl TemlocHaOKeHust ropojaa Esmnartopus,
cormacHo mpukasza Ne565/667 «O0 yTBep:KIeHUU METOIUYCCKUX PEKOMEHIAIHA 0 pa3paboTKe
cXeM TeruiocHaOkeHus» oT 29.12.2012 pexomeHayeTcs TMPeaoCTaBUTh CYIIECTBYIOIIYIO
aKTyaJIbHYIO 3JIEKTPOHHYIO MOJENIb CUCTEMbI TEIJIOCHA0KEHUS W CYHIECTBYIOIIUE aKTyaJbHbIE
AJNIEKTPOHHBIE MOJIETIM OTHCNIbHBIX CHUCTEM TEIUIOCHAOKEHUs, a B Clly4ae HX OTCYTCTBHS,
CIIETYIOIYI0 HH(POPMAITHIO:

" TEXHUYECKHE MACIOpTa yYaCTKOB TEIUIOBBIX CETEH C TEIJIOBBIMU KamMepaMu U

NaBWIbOHAMH, BKJIIOYash TIOJl Hayaja OHKCIUTyaTalMd, TUIl H3OJSALUM, THUII
IPOKJIAJKU, KpPaTKyl0 XapaKTepUCTHKYy TPYHTOB B MECTax HpPOKIAIAKU , C
BbI/ICJICHHEM HauMEHee HaJIeKHBIX YUaCTKOB;

"  [OJKIIOYEHHYIO TEIUIOBYIO HArpy3Ky MO BHJaM MOTPeOJICHUS, ONPEICICHHYIO
10 JaHHBIM C TPUOOPOB yd4eTa, a B CIy4ae MX OTCYTCTBUS, (PAKTHUECKYIO
MOJIKJIFOUEHHYIO TEIUIOBYIO HAarpy3Ky;

" CXEeMbl HACOCHBIX CTaHIMM U TEXHHYECKHE Macrmopra Ha o00O0pyJOBaHHE
HACOCHBIX CTaHIIMIA;

" OJIeKTpOHHbIE W (WiIM) OyMakHble IUIAHIIETHl TEIUIOBBIX CETed B 30HaX
JIEUCTBUSA HCTOYHUKOB TEIUNIOBOW SHEPTHUH;

* rpaduKH peryaupoBaHus OTITyCKa TEIJIa B TEIUIOBBIE CETH;

" U1 MOJENM IEPBOrO YPOBHs, ONMCAHUE THUIIOB M CXEM NPUCOEAMHEHUMU
TEIUIONOTPEOIAIOMUX YCTAHOBOK IMOTpeOUTENell K TEIUIOBBIM CEeTSIM ¢
BbIIEJICHMEM HauOoJee paclpoCTPAaHEHHBIX, ONPEAENAIOIUX BBHIOOD U
obocHOoBaHuMe TpaduKa PEryJIMpPOBaHUS  OTMYCKa TEIJIOBOM  DHEPrUU

HOTPEOUTEISIM.

B kauectBe MeTONHMYECKOM OCHOBBI JUIsl pa3paboTKu «DJIEKTPOHHON MOJEIU CHUCTEMBI
TeriocHabkeHus B ropoae Epnaropusi» (nanee — 9M) ucnonb3oBaHbl TpeOOBaHUS K MTPOLEAYpaM
pa3paboTK aBTOMATH3UPOBAHHOM HHPOPMAIIMOHHO- AHATUTHUYECKONW CHUCTEMBI «IJIEKTPOHHAs
MOJIEJIb  CHCTE€MBl TEMJIOCHAOXEHHS TOpOJAa, HACEIEHHOIO IIYHKTa», H3JI0KEHHBIE B
IlocranoBnenun IlpaBurenscrBa PD Nel54 or 22.02.2012 r. u B CTO HII «Poccuiickoe
TEIJIOCHAOXKeHNe» «ABTOMATU3MPOBAHHBIE HMH(MOPMAIIMOHHO - AaHAJUTUYECKHE CHUCTEMBbI

<<3J'ICKTpOHHBIC MOACIN CUCTEM TEIIOCHA0KEHUS TopoaoB» O6I_I_II/IC TpeGOBaHI/I}I».
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Nudopmanmonno-rpaduueckoe onrcaHue oOBEKTOB CHCTEMBI TEIUIOCHAOXKEHHS TOpoJia B
ciosix OM mpencraBieHbl rpauuecKuM MpeacTaBIeHueM 00BEKTOB CUCTEMBI TEIUIOCHAOKEHUS ¢
MIPUBSI3KON K TOMMOOCHOBE TOPO/Ia U MOJIHBIM TOMOJIOTUYECKUM OIMMCAHUEM CBS3HOCTH OOBEKTOB, a
TaK)Ke TACTOPTH3AIMel OOBEKTOB CHCTEMBI TEIIOCHAOXKEHHUs (MCTOYHUKOB TEIUIOCHAOKEHUS,
y4acTKOB TeIIOBBIX ceTeid, obopynoBanus LITII, UTII, THC).

OCHOBOII CEMAaHTHUYECKHX MAHHBIX 00 OOBEKTAaX CHUCTEMBI TEIUIOCHAOXKEHWSA ObLIM Oa3bl
MaHHBIX 3aKa3yuka W HHPOpMaIMs, COOpaHHas B MPOLECCE BBINOJHCHUS aHAIHM3a

CYIIECTBYIOLIETO COCTOSIHUA CUCTEMBL TEII0CHAOKEHHS ropoza.

B cocraBe anexkrponHON Mojenu (OM) CyIIecTBYIOIICH CHCTEMBI TEIIOCHA0XKEHHS TOpo/Ia
OTACJIbHBIMU CJIOAMU NPCACTABIICHBI:

" TONOCHOBA ropoja;

"  aJpecHbIN IJIaH ropoaa;

" CIIOM, COAEPIKAILME CETKH PaiOHUPOBAHMS IOPOJA;

* otrnenbHbIe pacueTHbie ciion ZULU 1o OTACNbHBIM 30HaM TEIIOCHAOKEHUS
ropoaa;

* oObeAMHEHHbIE WH(OPMALMOHHBIE CIOM IO TEIJIOBBIM HCTOYHHKAM U
MOTpeOUTENSIM TOpojia, CO3JaHHBIC JJIsi BBIMOJIHEHUS MPOCTPAHCTBEHHBIX
TEXHOJIOTHYECKHUX 3alPOCOB MO CHUCTEME B paMKaxX NMPUHSTOW MpuU pa3paboTKe
«CxeMbl TeIIOCHA0KEHHS. ..» CeTKU PACUETHBIX €AMHHUIL JEJIEHUs Topoja WIn
JTOOBIX IPYTUX TEPPUTOPUATIBHBIX pa3pe3ax B IENAX PEHICHUs aHAIUTUYECKHX

3aaad.

5.2 AJpecHBbIN TUIaH ropojaa

Ha agpecHoM 1utane ropojia H300pakeHbl:

"  yIUYHAs CETh;

" 3eJeHas 30Ha;

" 3JaHuf;

"  CTpOCHMUS;

" KEJIE3HOJOPOKHBIE ITyTH;

" JIOpOKHAs CETh.

CDpaFMCHT AAPCCHOro 11aHa, mpeaACTaBJICHHOT'O B OM — cMm. PI/ICYHOK .
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5.3 Pacuernbie ciiou ZULU 1o oTaeJIbHBIM 30HAM TEIJIOCHAOKEHHSI TOPoIa

DNEeKTpOHHAs CXeéMa CYLIECTBYIOLIMX TEIUIOBBIX ceTeil ropoaa EBnaTopus, npuBsA3aHHBIX K
TOIIOOCHOBE TOpOJa, IPEJCTaBI€HA OTAEIbHbIMU (pacueTHbIMU) cinosMu ZULU, copeprkammumu
JAHHBIE IO CETH, HEOOXOIUMBIE JUISI BHIIIOJIHEHUS TEIUIOIHIPABIMUECKUX PACUETOB:

"  MarmcTpalibHbIC TEIJIOBBIE CETH MO 30HAM TETUIOCHAOKCHHS;
"  KBapTaJIbHBIC CETH — TOPOJICKHE PACTPEICIUTEIbHBIC CETH 10 MOTpeOuTeNnen
ropozja.

@parMeHT pacuyeTHOIO CJIOS JIEKTPOHHOM CXEMBI CYLIECTBYIOLIUX TEIJIOBBIX CETEH ropoja
EBnaropus npencrasiieH cM. PUCYHOK .
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K 00BbexTaM pacyeTHBIX CIIOEB OTHOCSTCS:

B cymecrByromux

Hcrounuku;

TeroBas kamepa;
[ToTpeOuTens;

Hacocnas cranmus;
3aJIBUKKU;

VuacTku;
Hpoccenupyronmuii y3ei;
LTIL

I'panunia 6amaHCOBOM MPUHAICKHOCTH;
V3en yuera;

[Tepembruka;

O060011eHHBII TOTPEOUTEN;

BcrnoMoraTenbHbIN y4acTOK.

O0aszax gauHHblx «ZULU»

[IpelyCMaTpUBalOTCA  CTaHAApPTHBIE

XAPaAKTCPUCTHUKHU I1O IMMPUBCACHHBIM BbIIIC THIIAM 00BEKTOB CHCTEMBI TEIIJIOCHAOKEHHUS.

CoctaB nH(pOpMaLUU MO KXIOMY TUIY OOBEKTOB HOCUT Kak MH(OPMATUBHBIN XapakTep

(HaHpI/IMepZ AJIs1 UICTOYHHUKOB - HAMMCHOBAHUC IPCANPUATHA, HAMMCHOBAHUC HMCTOYHHKA, IJIA

notpedureneit - agpec y3ia BBOJA, HAMUMEHOBAHUE y3Jla BBOJA U T.J.), TAK U HEOOXOIUMBIH IS

(YHKIMOHUPOBAHUS PACUCTHON MOAETH (HAmpuMep: JJsl HCTOYHHKOB - T€0J/Ie3NYecKas OTMETKa,

pacdeTHas TemIeparypa B MOJAIOIEM TPYOOIIPOBO/IE, PaCUeTHAsI TEMIIEPATypa XOJIOAHON BOIbI).

IlonHoTa 3amojHeHUus 0Oa3bl JAaHHBIX II0 IapaMeTpaM 3aBUCUT OT HaJIMYUA HUCXOJHBIX JaHHBIX,

npeaoCTaBJICHHBIX 3aKa3uuKkoM U OIMPOIICHHBIMHA CY6’b€KTaMI/I CHCTEMBI TEIJIOCHAOKCHHUS ropoza.

HpI/I JKCJIAaHUHW T10JIb30BAaTCJIA, B CYIICCTBYIOIINC 0a3bl JaHHBIX I1O 00BEKTaM CETH MOIKHO

,[[06aBI/ITB JAOIIOJIHUTCIIBHBIC I10JIA.

HIT «3neproaddextuHbiii ropon» 008.CTC.016.004.003.000

45



OBOCHOBBIBAIOIIMUE MATEPHAJIbI K CXEME TEIIVIOCHABXEHNMA MO I'O EBITATOPYA HA TIEPMO/] 2016-2031 I'T.
I'JIABA 3. DJIEKTPOHHA S MOJEJIb CUCTEMBI TETIJIOCHABXEHI S TOPOJCKOI'O OKPYI'A EBITATOPUSL

6. PexoMeHaauum 1Mo OpraHu3anuu BHeAPEeHUsI U UCIOJIb30BAHUSA

IM

HeoOxomuMbIME yCTIOBHSIME IS pean3allii, BHEAPEHUS W JalbHEHIIeH SKCIUTyaTaluu
OM B opranm3anuu (aepxareiae IM) ABIAIOTCS:

"  OmpejesieHHe OCHOBHBIX MOJIb30BaTenet OM;

® Ha3zHa4YCHHE OTBETCTBEHHO aumna nu3 uncia UTP;

" OpraHu3aius cepBepa sl yCTaHOBKU DM,

" Ha3HAYCHHUE aJIMUHUCTPATOPA BHEAPSIEMOU CUCTEMBI;

" OpraHu3aiys MOHUTOPUHIA U aKTyaau3zauuu OM.
6.1 Opramnauml MEXaHUu3MO0B I/IH(l)OpMa[[I/IOHHOFO B3aI/IMO)ICI7[CTBl/Iﬂ

YuuteiBas TO, 4TO CHUCTCMa TEIJI0CHAOKEHHS - JUHAMHU4YHO paSBHBaMMHﬁCH MCXaHHU3M,
opranu3anuvs MOHHUTOPHHIA MW aAKTyaJlu3aluu OM saBAAIOTCA H606XOI[I/IMBIMI/I YCIOBUEM NJIA

noaacpIKaHus JaHHBIX OM B AKTyaJIbHOM COCTOSAHHHU.

Jnst  opraHu3anMd  MOHMTOPUHTA  €QUHOM  OOIEropoACKONM  MOJETU  CHCTEMBI
TEIUIOCHAOXKEHUS HEOOXO0IMMa OpTraHHU3aIis NMEPUOIMYECKOTO TOCTYIUICHUS HEOOXOIUMOM IS
MOHHUTOPHHTa HH()OPMALIUU OT TIPEINPHUSITHIHA, SIBIISTFOIIAXCS OCHOBHBIMH TIOCTaBIIMKAMU JaHHBIX,
cozepxamuxcsa B OM:

®  JaHHEBIC I10 IEPCIEKTUBHOMY Pa3BUTHUIO IOPOJa,

u JAaHHBIC I10 SaHpaHII/IBaCMI)IM TCXHUYCCKUM YCJ'IOBI/IHM Ha HpI/ICOGI[I/IHeHI/IC K
CHCTEeMaM TEIIOCHAOKEHMUS,

" JaHHBIE TUIAHUPYEMBIM K CTPOHMTENHCTBY WU BBEICHHBIM B HKCIUIyaTaIUIO
00BEKTaM TCINIOCHAOKEHMS,

"  JaHHBIC AJIPECHOTO TIAHA TOPO/Ia,

®  JaHHBIC IO U3MCHCHUSIM CETOK paﬁOHHPOBaHHH ropoJa u T. O.

ba3bl ganHbIX DM JOKHBI aKTyaaU3upOBaThCA TOJBKO CTPOTO NMEPBUYHON MH(pOpMAaIUEi,
C MAaKCHUMaJIbHO BO3MOXHBIM TEXHOJIOTUYECKUM OOECIeueHueM OJHOKPAaTHOTO €€ BBOJAA B

CUCTEMY.

Heob6xonuMo opranu3oBaTh CHCTEMBbI WH()OPMAITMOHHOTO OOMEHA C COOTBETCTBYIOITUMU
OpraHM3alMsIMH ¥ JIeapTaMEeHTaMU TOpoja, TEMJIOTCHEPUPYIONUMU H TEIUIOCHA0KAIOIIMMHU
MPEeANPUATHSIMH TOpOJia — BIAJENbIIaMHU BBIMICTIEPEUUCICHHON wuH(OpManuu, pa3padoTaTh
MEXaHU3Mbl HMH()OPMAIMOHHOTO B3aUMOJCUCTBUS C TEMU CHUCTEMaMH, B KOTOPBIX JaHHAsS
uH(poOpMalUg BENETCS U aKTyallu3UpyeTcs, pa3padoTaTh periiaMeHT OOHOBJICHUS [AHHBIX U

YTBEPAUTH €r0 COOTBETCTBYIOIIMMH CITY’)kOaMH Ha YPOBHE TOPO/Ia.
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6.2 TpeGoBanus k KBaJIM(pUKALUM EPCOHANA

B (bYHKHI/IOHI/IpOBaHI/II/I CHUCTEMBI JOJ’KHBI Y4aCTBOBATh CIICAYIOINME I'PYIIIBI IIEPCOHAJIA:

* DKCIUIyaTallUOHHBIA IEPCOHAJ CUCTEMBl — aJIMUHUCTPATOP CHCTEMBI,
CHeLMATUCT  O0ecrevynBaloOUMi  (QYHKIIMOHUPOBAHWE  TEXHUYECKUX |
IPOrPaMMHBIX CpPEACTB, OOCIyKMBaHME U obOecreyeHue pabodyux MecT
H0JIb30BaTENEH, B 00513aHHOCTH KOTOPOIO TAKXK€E JOJPKHO BXOJUTh BBIIIOJIHEHUE
CHEUHATBHBIX TEXHOJOTMYECKUX (YHKIMHA, TaKMX KakK: BEJCHHE CIHCKOB
[I0JIb30BATENEH, PpEryJIMpoBaHUE IIpaB JOCTyla Mojib3oBaTened k OM u
olepauusM HaJl Hel, a TakkKe KOHTPOJb 3a IEJIOCTHOCTbIO U COXPaHHOCTBHIO
uHpopManuu B 0azax JaHHbIX. DKCIUTyaTallMOHHBIA IEPCOHAN JOJDKEH ObITh
O3HAaKOMJIEH ¢ PyKoBOACTBOM U1 aJMHHHCTpaTOopa CHUCTEMBI, 00JaaaTh
HaBbIKAMH pabOTHI C HEOOXOMUMBIMH JJsi oOecriedeHuss pabotel OM
IPOTrpaMMHO-aIlapaTHBIMKU CPEJICTBAMHU.

* Jlonb30Barenu - COTPYAHUKH, HEOCPEICTBEHHO y4acTByoIue B padbore ¢ OM
U OCYIIECTBIISIOMNE ee 00paboTKy Ha aBTOMAaTU3UPOBAHHBIX pab0UMX MECTax C
MOMOIIBIO cpeACTB cucteMbl. [lonp3oBaTenn OM n0mKHBI 0071a1aTh 0a30BEIMU
HaBbIKaMU pPa0OThl € MPHIOKEHUSAMHM B OINEpaloHHOH cpene Microsoft
Windows, a Taxke UMeTh IpOQUIbHBIE HABBIKA B 3aBUCUMOCTH OT PELIaeMbIX C
nomompio OM 3anau. [lonp3oBaTenu NOKHBI HNPOMTH 0OydeHHE IpaBHUIIaM
paboTel ¢ DM B COOTBETCTBHM CO CBOMMHM (DYHKIIMOHAIBHBIMU OOS3aHHOCTSIMU

U PYKOBOJICTBOM IOJIb30BaTEIS.
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