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COCTAB J1OKYMEHTA

OOOCHOBBIBAIONIIE MAaTEPHAIBI K CXEME TeIUIOCHAOKEHHUsI, SIBISIONIUECS ¢

HEOTHhEMJIIEMOM JaCTbIO, BKIIFOYAKOT CICAYIOIMINUC I'JIaBbI:

I'masa 1 "CymiecTBymoliee IOJ0KEeHHEe B cdepe TMpoW3BOJACTBA, TMepefadyd U
noTpeOIeHUs TeITIOBOM SHEPTUHM TS LeJiel TerocHa0xeHus "

['maBa 2 "l[lepcnextuBHOE  TOTpeOJieHWE  TEIUIOBOW  SHEPrUM  Ha  LEIu
TeIIoCHa0KeHus";

['maBa 3 "DneKTpOHHAS] MOJIENIb CUCTEMBI TEIJIOCHAOXKEHUSI TTOCENIEHUsI, TOPOJCKOTO
okpyra';

I'maBa 4 "[lepcriekTuBHBIE OalaHCHl TEIUIOBOW MOIIHOCTH HCTOYHUKOB TEILIOBOM

SHEPIruu U TEIUIOBOW HArpy3ku';

I'maBa 5 "[lepcriekTuBHBIE OajJaHChl MTPOU3BOAUTEIHLHOCTH BOIOMOATOTOBUTEIBHBIX
YCTaHOBOK u MaKCHMAaJIbHOTO noTpeOIeHus TETIOHOCUTEIS
TEIUIONOTPEONSIIOIMMHI  YCTAHOBKAMU TOTpeOUTeNleld, B TOM 4YHCIE B
aBapUIHBIX pexuMax';

['maBa 6 "IIpensio’keHUss MO CTPOUTENBCTBY, PEKOHCTPYKIIMM U TEXHHUUYECKOMY
MEPEBOOPYKEHUIO UCTOUHUKOB TEIJIOBOW YHEprun';

I'naBa 7 "[IpenyoxkeHust Mo CTPOUTEIBCTBY M PEKOHCTPYKLUMH TEIJIOBBIX CETEH M
COOpPY’KeHUH Ha HUX'";

I'maBa 8 "IlepcieKTUBHBIE TOIIMBHBIE OanaHChl'";
I'maBa 9 "O1eHKa HaJIe)KHOCTH TCIJIOCHAOKEHHS "
I'maBa 10  "OOGocHOBaHHWE MHBECTUIMH B CTPOUTEIBCTBO, PEKOHCTPYKLUHUIO U

TEXHUYECKOE NIEPEBOOpYKEHUE";

I'maBa 11 "O0ocHOBaHHE NPEIIOKECHUS o OIPEJICIICHUIO eINHON
TerIocHa0karoIel opranuzanuu'.



I'naBa3 DuleKTpPOHHAS MOJIeJIb CHCTEMbI TEIUIOCHAOKEHHSI TOPOJCKOr0 OKPyra
3.1. O6une cBegeHus

Cucrema UEHTPAIM30BAHHOTO TEIUIOCHAOKEHHUSI — OJIHa M3 HauOOoJIee CIIOXKHBIX
oTpaciel JKUIUIIHO-KOMMYHAQJIBHOTO  XO3MHMCTBAa € TOYKM 3pEHUS HMHXXEHEPHOU
UH(PpaCTPyKTyphl, 4TO TpeOyeT MPUMEHEHHUS CUCTEMHOIO0 KOMIUIEKCHOTO MOJX0JAa IS
pelIeHns TeKYIUX 3a/1a4 ¥ MJIaHUPOBAHMUS.

Co3naBaemass B mpoliecce pa3pabOTKU CXEMbl TEIIOCHAOKEeHUsT «IEKTPOHHAs
MOJIeTIb CUCTEMBl TEIUIOCHA0KEHHs», MO3BOJISIET MPOBOJUTH HAa €€ OCHOBE aHaJIH3
CYILECTBYIOLIETO MOJI0KEHUS B cpepe TerocHabxkeHus ropoga MypmaHck.

DNeKTpOHHAs MOJIEh CHUCTEMBbI TEIUIOCHAOXKEHHS co3JaHa Ha 0a3e MpOTrpaMMHO-
pacueTHOTO KoMmIuiekca «Zulu 7.0».

[enu pa3pabOTKu IEKTPOHHOU MOJIEIH:

e co3maHus  eauHOM  WMHGOPMAIMOHHOM  TIaTPoOpMBI MO  CUCTEMaM
TEIJIOCHA0KEHHS TOPO/Ia;

e [OBBIIEHUS 3(PPEKTUBHOCTH MH(POPMALMOHHOTO OOECHEYEeHHs] MPOLECCOB
OPUHATHS ~ pelIeHuid B o0yacTh  Tekymero (GyHKIUOHHPOBAHUS |
MEPCIIEKTUBHOTO Pa3BUTHUS CUCTEMBI TEIIJIOCHA0KEHUS TOPO/Ia;

® T[IPOBEJCHUS €IWHON TOJUTUKM B OpPraHU3allMUd TEKYIIEH JesITelIbHOCTH
MPEANPUSTUN U B TIEPCIIEKTUBHOM PAa3BUTUHU BCEH CHCTEMBI TEIIJIOCHAOKEHUS
ropoja;

e oOecreueHus: yCTOMYMBOTO IPaIOCTPOUTEIIBHOTO PA3BUTHS TOPOJIA;

® pa3pabOTKU Mep JJisi TMOBBIIICHUS HAJIEKHOCTH CHUCTEMbl TEIIOCHAOKEHUS
ropoja;

® MUHUMU3AIHNH BEPOSTHOCTH BO3SHUKHOBEHUSI aBAPUHHBIX CUTYAIIMd B CUCTEME
TEIMJIOCHA0KECHHUS.

Pa3paboranHas »JeKTpOHHAsT MOJENb MpeIHAa3HAuYCHA I PEHICHUsS CIEAYIOINX
3ajau:

® CO3MaHUs  OOIIETOPOJCKON  SJIEKTPOHHOM CXEeMbl CYIIECTBYIOIIUX U
MEPCTIEKTUBHBIX TEIUIOBBIX CETEeH, M OOBEKTOB CHCTEMBI TEIJIOCHAOKEHUS T.

MypmaHCK, NPUBSI3aHHBIX K TONOOCHOBE rOPOJIA;



® ONTHUMM3ALMU CYIIECTBYIOIIEH CHUCTEMBI TEIJIOCHA0KEHHS (ONTUMHU3ALMS
TUIPABIMYECKUX PEXKUMOB, MOJEIUPOBAHUE IEPEPACIPENCICHNs TEIUIOBBIX
Harpy30K MEXAYy HCTOYHMKAMH, OIPENCICHHE ONTUMAIBHBIX JHAMETPOB,
IIPOEKTUPYEMBIX U PEKOHCTPYHPYEMBIX TEILJIOBBIX CETEH M TEIJIOCETEBBIX
0OBEKTOB | T.1.);

® MOJEIMPOBAHMS  TNEPCIEKTHBHBIX  BapUAaHTOB  Pa3BUTHS  CHCTEMBI
TEIUIOCHA0KEHUS (CTPOUTENILCTBO HOBBIX M PEKOHCTPYKLUS CYIIECTBYIOIINUX
HMCTOYHUKOB TEIUIOBOM JHEPIHHM, IEPEpacCIpeesICeHUEe TEIUIOBBIX Harpy30K
MEXIY HMCTOYHUKAMH, OIPEICIICHHE BO3MOXHOCTH IOJKIIIOYEHHS HOBBIX
noTpeOuTeNell TEIIOBOW SHEPIuu, OMPEETICHHE ONTUMAJIbHBIX BApUAHTOB
KayeCTBEHHOTO U HAJEKHOro OOECIeueHUs] TEeIUIOBOW HSHeprueil HOBBIX
norpedurene u T.1.);

® ONEpaTUBHOIO  MOJEIHUpPOBaHUS  oOecleyeHus  TEIUIOBOM  IHepruei
notpeOuTesieil pu aBapuHHBIX CUTYalUsX;

® ONEpPaTUBHOIO MOJIyYEHUs: HHPOPMALIMOHHBIX BBIOOPOK, CIIPABOK, OTUETOB I10
CUCTEME B LIEJIOM 0 CUCTEME TEIUIOCHA0KEHHSI TOpPOoJa U MO OTIEIbHBIM €€

OJICMCHTAaM.

3.1.1. I'papuueckoe mnpeacraBjieHHe O0BEKTOB CHCTEMbI TEIUIOCHAOKEHHS C

NMPUBA3KOHN K TONMOJOIMYeCKOM OCHOBE

B kauecTBe 0a30BOr0 MpOrpaMMHOTO OOECTICUCHHS UTSI PEAIM3aIMU AJICKTPOHHOM
MOJIETTM CHUCTEMBI TeIUIOCHAOXeHusT Tropona MypmaHCK ObUT BBIOpaH MPOTPaMMHO-
pacuetHbiii komrmuiekc Zulu 7.0. Ilpu pabote c mporpamMmoii He TpeOyrOTCs TiayOoKue
3HAHUA TI0 MPOTPAMMHUPOBAHHUIO, JOCTATOYHO YETKO M IPAMOTHO C(HOpMYyTUPOBATH IENH, U
C TIOMOIIbIO UMEIOIUXCSI HHCTPYMEHTOB, PEIIUTh MMOCTABJICHHBIE 3aJa4H.

Hwxke mpencraBieHo Kparkoe onmcaHue (YHKIMOHAIBHBIX — BO3MOXKHOCTEH
ocHOBHBIX MoayJiel PITK, HeoOX0UMBIX NIl CO3/IaHUS M TajbHEHIIeH dKCTuTyaTanuu DM:

e reouHpopmanmonnas cucrema [ MIC Zulu;
e TmakeT pacueroB cereil TerocHadxkenus ZuluThermo;
[Ipn HEoOXOMMMOCTH CO3JaHUSI HECKOJbKHX pabdoyux MeCT W paboThl Yepes

HuTepHert - cepBep reonHdopmanioHHoi cuctemsl Zulu Server;



ITo OKOHYaHHUH BHCAPCHUSA 3aKa3umnk CaMOCTOATCIBHO onpeacsacT
HCHCCOO6pa3HOCTI> pPa3BUTHUA JJAHHOM CHCTE€MbI M HCO6XOZ[I/IMOCTI> HpI/I06peTeHI/I}I nu

BHCAPCHUS JOMOJIHUTCIBbHBIX MOI[yJ'ICfI.

3.2.'eonndopmanunonnas cucrema ('UC) Zulu

I'MC Zulu — reomndopmManuoHHas cucTeMa obOecreumBaromas coop, XpaHEHHE,
00paboOTKy,  JIOCTYyIl,  OTOOpaX€HME M  pacHpOCTPAHEHHE  MPOCTPAHCTBEHHO-
KOOPJMHUPOBAHHBIX JTAHHBIX, MO3BOJISIIOIIEE OCYIIECTBIIATh MOJCIUPOBAHUE MHKEHEPHBIX
KOMMYHHKAITUH U TPAHCIIOPTHBIX CUCTEM.

I'eonndpopmanmonnas cuctemMa Zulu mnpegHasHadeHa s co3ganus [UC
MPWIOKCHUHA, TPEOYIOMNX BU3YaIHM3aIlMU IMPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM U
pacTpoOBOM BHJIC, aHATN3a UX TOTIOJIOTUU U MX CBSI3U C CEMAaHTHYCCKUMH 0a3aMu JTaHHBIX.

C momompto Zulu MOXHO cO37aBaTh BCEBO3MOXKHBIE KapThl, WIH IJIAH-CXEMBI,
BKJIFOYAsT KapThl U CXEMbI WHKCHEPHBIX CETEH ¢ TMOJACPKKON MX TOIOJIOTHH, paboTaTh C
OOJBIIUM KOJIMYECTBOM PACTPOBBIX H300PAKEHUU, OCYIIECTBIATH AKCIOPT W HMIIOPT
JAHHBIX PA3JIMYHBIX UCTOYHUKOB.

['MIC Zulu nmo3BomisieT UMNOPTUPOBATH JAaHHBIE M3 TakWX MporpamMm kak Maplnfo,
AutoCAD Release 12, ArcView. B pe3ynpraTe umnopra 0yayT Noiay4eHbl BEKTOPHbBIE CIOU
C TOTOBBIMH OOBEKTaMH, MPH ITOM BCE XapPAKTEPUCTHKH, TAaKWE KaK MacmiTad, IMBET U Jp.
Oyayt coxpaneHbl. Ecnu k oObekTaM B oOMeHHOM (opmare Obuta TpuUKpervieHa Oasza
JAaHHBIX, TO OHA TaK YK€ UMIOPTUpYeTCcs B Zulu.

[Tomumo ummnopra Zulu No3BOJIIET SKCHOPTUPOBATH rpadUdecKue aHHbIE B TaKHeE
dopmatel kak: .DXF, .MIF/.MID, .BMP, Shape .SHP. Dxcnopt ceMaHTHYECKHX TaHHBIX
BO3MOXKEH B 3JIEKTPOHHYIO Tabnuiy Microsoft Excel wnu crpanuiyy HTML.

PykoBosicTBO TmoOsIb30BaTENs AJIEKTPOHHOM MOJENnu pa3pad0TaHO Ha OCHOBAaHUU

pyxoBojictB o I'MC Zulu (7.0) u ZuluThermo, npeactaBiaeHHbIX MPOU3BOIUTEIIEM.

3.2.1. Bosmoxunoctu 'NC Zulu

Cucrema o0naaet caeayOIMMA BOZMOKHOCTAMH:
e Co3maBaTh KapTbl MECTHOCTH B Ppa3IMYHBIX TreorpauyecKkux cucreMax
KOOpJMHAT W KapTorpa@Uyeckux TMPOEKIUsAX, OTOOpaxaTh BEKTOPHBIC

rpaduvecKre JaHHbIE CO CTIIAKUBAHUEM U 0€3;



OcymecTBasaTh 00paboTKy pacTpoBbix m3o0paxenuit popmaroB BMP, TIFF,
PCX, JPG, GIF, PNG npu momMoIiu BCTPOSHHOTO TpaduuecKoro peIaKTopa;
[Tonp30BaThCs MaHHBIMH C CEPBEPOB, MOACPKHUBAIOIINX CHEHUPUKALINIO
WMS (Web Map Service);

C moMomibio CO3/1aBa€MbIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OWHApPHBIM
dbopmaToMm, 00ECNEUUBAIOIINM BBICOKYIO CKOPOCTh pabOThI, BEKTOPU30BATh
pacTpoBble H300paKEHHUS,;

[Ipu BexkTOpHU3aLMK UCIIONB30BATH KAK MPUMHUTUBHBIE OOBEKTHI (CUMBOJIBHEIE,
TEKCTOBBIC, JIMHEIHBIC, IJIOIIA/IHbIE) TAK U TUIIOBbIE OOBEKTHI, OMMMCHIBAEMBIE
CaMOCTOSITEILHO B CTPYKTYpE CIIOS;

PaGotaTte ¢ ceMaHTUYECKUMHU JaHHBIMHU, MOAKIIOYAEMBIMU K CIOI0 W3
BHemHUX UcTouHHKOB BDE, ODBC nnu ADO yepe3 onmcaTtenu 6a3 JTaHHBIX
(momydarh nanHble MOxHO u3 Tabimui Paradox, dBase, FoxPro; Microsoft
Access; Microsoft SQL Server; ORACLE u npyrux ucrounnkoB ODBC unu
ADO);

BrinmonnsaTe 3ampockl kK 0a3zaM JaHHBIX C OTOOpaKEHHEM pe3yJIbTaTOB Ha
Kapte (IIOMCK  OMNpeJeNIeHHONM MH(OpMAIlUU, HAXOXJIECHUE CYMMHI,
MaKCUMaJbHOT'0, MUHUMAJILHOTO 3HAYEHUS, U T.11.);

BhITIONTHATE TPOCTPaHCTBEHHBIE 3aMPOCHI IO 0OHEKTaM KapThl B COOTBETCTBUH
co cnerudukausamu OGC;

CoznaBath MoJienb penbeda MECTHOCTH M CTPOUTh HAa €€ OCHOBE M30JIMHUH,
30HBI 3aTOIUICHUSI MPO(UIN U PacTpbl penbeda, pacCUUTHIBATh TUIOMIAAN H
00BEMBI;

DKCHOPTUPOBATH JIAHHBIC U3 CEMAHTUUECKOUM 0a3bl WK pe3yJbTaThl 3aIpoca B
nekTpoHHY0 Tabmauiy Microsoft Excel unu ctpanuiny HTML;

[IporpaMMHO WM TIO CEMAaHTHMUYECKHUM JaHHBIM CO3/1aBaTh TEMaTHUYECKHE
pacKpacku, C IIOMOIIbIO KOTOPBIX MEHSIETCS CTHIIb OTOOPaKEHUS 0ObEKTOB;
BriBonuTh 1711 BceX OOBEKTOB CIOS HAAMUCU WIM OUPKH, TEKCT HAAMUCHU
MOXET Kak OpaTbCsi U3 CEMaHTHYEeCKOM 0a3bl JaHHBIX, TaKk U

MIEPEOIPENEIATHCS TPOTrPAMMHO;



e OrobOpaxarh OOBEKTHI ciosi B ¢opmate TiceBno-3D  mo3BOIsIONIEM
BU3YaJIM3UPOBATHCS OTHOCUTEIBHBIE BBHICOTHI OOBEKTOB (HAmpuUMep, BBICOTHI
3MaHUN);

e Co3maBarh M HUCHOJB30BaTh OUONMHOTEKY rpapUUecKUX 3JIEMEHTOB CHUCTEM
TEIJIOCHA0KEHUS M PEKUMOB UX (YHKIIMOHUPOBAHUS;

e Co3maBaTh  pacyeTHBIE  CXEMBl  HWHXCHEPHBIX  KOMMYHHKAIMA  C
aBTOMAaTHYECKUM (DOPMHUPOBAHUEM TOIOJIOTHH CETH M COOTBETCTBYIOIIUX 0a3
JTAaHHBIX;

e VI3MEHSTH TOMOJIOTHIO CETEeH U PEKUMBI pabOTHI €€ JIEMEHTOB;

e Pemarer ToOmonOrmueckue 3amayv  (M3MEHEHUE COCTOSIHUS  OOBEKTOB
(mepekioueHus), MOMCK OTKIIOYAIOUIMX YCTPOMCTB, MOUCK KpaT4allIux
MyTEeH, MOUCK CBA3aHHBIX OOBEKTOB, MOUCK KOJIEI);

e Jlns OBICTPOrO TEpEeMEIIeHUs B HYKHOE MECTO KapThl YCTaHABIMBATH
3aKJIaAKU (3aKJIajKa Ha TOYKY Ha MECTHOCTH C OIPENEICHHBIM MacIITadoM
OTOOpaXeHUsSI M 3aKjajika Ha OMPEJENICHHbIH OOBEKT clios (BechMa YI00HO,
€CJIM 0OBEKT - ABMKYLIUICS IO KapTe));

e C moMOIIbI0 TPOEKTOB PACKPBIBATh CTPYKTYPY TOIO WIU HHOTO OOBEKTa,
M300paXKEHHOTO Ha KapTe CXEMaTHYHO;

e (Co3maBaTh MaKeThl IICYATH;

e UwmmnoprtupoBats rpaduyeckue ganasie u3 Maplnfo (MIF/MID),  AutoCAD
Release 12 (DXF) u ArcView (SHP);

e DkcrnoptupoBath rpaduueckue nanueie B Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

e (CosznaBath Makpochl Ha si3bikax VB Script wnu Java Script;

e OcymecTBIsATh MPOrPAMMHBIN TOCTYI K JaHHBIM 4Yepe3 OOBEKTHYIO MOIENb
JUTSL HAallMCaHusl COOCTBEHHBIX KOHBEPTEPOB;

e Co3naBarb COOCTBEHHBIE MTPUIIOKEHHUSI, paboTarolue ol ynpasieHuem Zulu.
3.2.2. Opranm3anus rpagpuyeckux JaHHBIX
I'paduyeckue paHHBIE OpraHu30BaHbl MocioiHOo. Croil  SBISETCS OCHOBHOM

WH(GOPMAIIMOHHOW enuHuIleld cucteMbl. Kaxaplii OOBEKT CcIosi WUMEET YHHUKAIbHBIN

unentudukarop (ID mmm «xiouy). B mporpamme npuUMEHSIOTCS CIEIYIOIINE TUITBI CIIOEB:



® BEKTOPHBIC CJIOU;
® pacTpOBBIE CJIOH;
e ciou penbeda;
e ciou c cepeepoB WMS (Web Map Service).

BexkTopHbie ciiou

OOBEKTHI BEKTOPHOTO CJIOSI JIESATCS Ha  MPOCTHIC (IpUMUTHUBEI)

1 TUTIOBBIC (KJ1acCU(PUITIPOBAHHBIE OOBEKTHI).

[IpUMUTHBBI MOTYT OBITH:

® TOYCYHBIC (MTUKTOTPAMMBI HIIA «CHMBOJIBI);
® TEKCTOBHIC,

e JIMHEWHbBIC (TMHUU, TIOJUIUHUN);

e [UIONIaJHBIC (KOHTYPBI, TOJUKOHTYPHI).

TunoBble 0OBEKTHl OMHUCHIBAIOTCS B OMOIMOTEKE TUMOB 00BEKTOB. Kaknbiii Tum
OMMUCHIBACT TUIOIIATHOM, JIMHEHHBIM WM CHUMBOJIBHBIA TUIOBOW TpadUyecKuii OO0BEKT,
UMEET MOJIb30BaTEIbCKOE Ha3BaHWE U MOXKET OBITh CBSI3aH ¢ COOCTBEHHOW CEMaHTHYECKOU
0a30ii JTaHHBIX.

Kaxnpiit Tunm oObeKTa MOXKET HMETh HECKOJIBKO PEXKHUMOB, KOTOpPHIE HMEIOT

IMOJIB30BATCIIbLCKOC HA3BAHHUC, KW 3adal0T PaA3JINYHBIC CITOCOOBI 0T06pa)KeHI/I}I JaHHOTI'O

TUIIOBOTO OOBEKTA.
TunoBbie 00BEKTHI MOT'YT OBITh:
® TOYCYHBIC (MTUKTOTPAMMBI HIIA «CHMBOJIBI);
® JIMHEWHbIC (JIMHUU, TOJUIINHUN);
e [UIONIaJHbIEC (KOHTYPBI, IOJIUKOHTYPHI).

ATpuOyTHBHBIC WM CEMAaHTHYCCKUE JIAHHBIC BEKTOPHOTO CJIOS XPaHATCS BO
BHEITHEM HMCTOYHUKE JAHHBIX W TOJKIIOYAIOTCS K CJIOI0 uYepe3 COOCTBEHHBIN OMHcaTelb
0a3bl gaHHBIX. K OAHOMY CIIOIO MOKET OBITh MOAKIIOUEHO IMOMEPEMEHHO MPOU3BOJIHHOE
YUCJIO CEMAaHTHYECKUX 0a3 naHHbIX. [IpUMHUTHBBI TONB3YIOTCA OOIIEH CeMaHTHYECKOU
0a30if JaHHBIX, TUIIOBBIE OOBEKTHI - COOCTBEHHOM ISl KAXKJIOTO THMA (OJIHAKO I Pa3HBIX
TUIIOB MOXHO TIOJIKJIFOYUTH OJIHY U Ty ke 0azy).

Pacrpossie ciion

PactpoBbIiM crioem MOKET ObITH TUOO OTIAEIBHBIN PACTPOBBIA OOBEKT, JTUOO Tpymma

pacTpoBbIX 00BEKTOB. PacTpoBas rpymma MOXET COAEp)KaTh MPOU3BOIBHOE YHCIIO



pacTpoBbIX OOBEKTOB MJIM BIIOKEHHBIX pAcCTpPOBBIX TIpynn. Yuciao pacTpoB B cJoO€
OTPaHMUYEHO JIMIIb JUCKOBBIM MPOCTPAHCTBOM (Zulu crpaBisieTcs ¢ MOJEM U3 HECKOJIBKHX

TBICSIY PACTPOB).

[Tonnepxxuaembie popmatsl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.22.1. Pabdora ¢ cuHCTeMaMH KOOPIAMHAT W KapTorpadpuyecKumMu

NMPOoEeKIUSIMH

I'paduyeckue naHHbIE MOTYT XPAaHUTHCS B PaA3IMYHBIX CHCTEMaX KOOpPIWUHAT U
O0TOOpaXKaThCsl B PA3IMYHBIX MIPOCKIUSAX TPEXMEPHOM MOBEPXHOCTH 3€MJIU Ha IIOCKOCTb.

Cucrema mpensaraer HabOp MpeIONpPEeeIeHHbIX cucTeM KoopauHaT. Kpome Toro,
IIOJI30BATEIb MOXKET 3a/1aTh CBOK CHUCTEMY KOOPAMHAT ¢ MHANBHUAYAJIbHBIMU [TAPAMETPAMHU
JUISL IOIIEPKUBAEMbBIX CUCTEMOM MTPOEKIUH.

B uwactHOCTH, 3Ta BO3MOXHOCTH MO3BOJIAT, NPU HU3BECTHBIX MapaMeTpax (KJIrouax
nepexo/ia), IpUBSA3bIBaTh JaHHbIE, XPAHAIINECS B MECTHOW CUCTEME KOOPAUHAT, K OJHOMI U3
[J1I00aJIbHBIX CUCTEM KOOPIMHAT.

HaHHBIe MOJKHO IICPCIIPpOCHUPOBATDL U3 OJIHOM CHCTEMBbI KOOpJAHHAT B APYI'YIO.

3.2.2.2. OpraHu3anusi CEMAHTHYECKUX TAHHBIX

CeMaHTHYECKHE TaHHBIE MOAKIIOYAIOTCSI K CIO0 M3 BHEMIHUX MCTOYHUKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects
(ADO) uepe3 onucarenu 0a3 TaHHBIX.

[Tony4aTe naHHBIE MOXKHO U3:

e Tao6aun Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e npyrue ucroynuku ODBC nnu ADO.

e B03MOXXeH UMIIOPT/3KCIIOPT JAAHHBIX B CIEAYIONINE (pOpPMATHI:
e Maplnfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e Dkcnopt kapTsl (Windows Bitmap (BMP));
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e Dkcrnopt cemantmuecknx maHHbX (Microsoft Excel, HTML, TtekctoBbrit
dbopwmar).

3.2.2.3. TlpencraBjieHune JaHHBIX HA KapTe

Kapra moxeT comepkaTh MPOU3BOJIBHOE YUCIO rpadudeckux cioeB - OIHU U Te Ke
rpaduyueckune CiI0oM MOTYT OBITh MOMEIIECHBI B pa3HbIe KapThl C Pa3HBIMA HACTPOHKaMU
otoOpaxxeHusi. Kapta uMeeT BO3MOXHOCTb 3a/1aHUsI TTOJIH30BATEIHCKOTO UMEHH, 11BeTa (poHa
U MacIITaOHOM CEeTKH.

JlaHHbIe, XpaHSAMIMXCS B PA3HBIX CHUCTEMaX KOOPIMHAT, MOXHO OTOOpakaTh Ha
OJIHOM KapTe, B OJHOW W3 KapTorpaduueckux mpoekiuid. [Ipu s3Tom mepecueT KOOpaUHAT
(eciu oH TpebOyeTcs) M3 OJHOTO JaTymMa B JIPYrod U M3 OJHOW MPOEKIHH B APYTYIO
MIPOM3BOIUTCS TIPU OTOOpakeHUH "Ha JIeTy'".

[IpuMUTHBEI MOTYT WMETh WHAMBHAYAJIbHBIC CTHIN OTOOpakeHHsS (I[BET, CTHUJIb,
TOJIIMHA JIMHUM; [BET W CTWIb 3aJIMBKU; MHUKTOrpamma; (opmar Tekcra). Tumosbie
00BEKTHl UMEIOT CTUJIb B 3aBUCUMOCTH OT PeKHUMa (COCTOSIHUS), KOTOPBII OIpenemnseTcs: B
OuOIMOTEKH TUMOB 00BEKTOB Ci0sl. CTHUIIbP MPUMUTUBOB MOXKET MEPEONPEEATh KapTou -
JUTSI BCEX TPUMHUTHBOB MOXKHO MPUHYAUTEIBHO 33/1aTh OJIMH CTUJIb.

Ctunib 0OBEKTOB MOKHO MEHATH C MOMOIIBI0 TEMATHYECKUX packpacok. [Ipu stom
packpacka MOKeT ObITh CO3/[aHa 10 CEMaHTHYECKUM JIaHHBIM WJIA MTPOTPAMMHO.

EcTh BO3MOXHOCTB BBIBOJIUTH JIJISI BCEX OOBCKTOB CIIOS HAANMUCH WM OUpKU. TekcT
HAAMUCH MOXET OpaThCs U3 CEMaHTHYECKOW 0asbl JaHHBIX. TEKCT HAAMKUCH TAKXKE MOXKET
NePeorpeieNsAThCA MPOTPpaMMHO. BUPKU TeHEepUPYIOTCS aBTOMATHYECKH, HO MOTYT TOTOM
pacCTaBIATHCS MOJIB30BATENIEM B HYKHOE PACTIONOKEHUE U B HY)KHOUM OPUEHTAIUH.

Jlyiss  OBICTPOTO TEpEeMEIIEHUsI B HYXHOE€ MECTO KapThl MOXKHO YCTaHABJIMBATh
3aKIaJKU. 3aKagKka Ha TOYKY HA MECTHOCTH C OTPEIeTICHHBIM MacIITa0OM OTOOpaKEeHHUSI.

Kapty MoxHO mnedarath ¢ pa3aU4HBIMU ONIUSMU (HAa OJIHOM CTpaHHWIle WU
HECKOJIbKMX CTpaHUWIlaX, B 3aJaHHOM MacluTabe WM BIUCAaB B 3aJlaHHbIC TabapuThI, Ha

CTpaHULAX AJis MOCHEAYIOIIEeH CKIESHKH U T.11.).

3.2.2.4. Opra"auzanus Kapt

Nmeercss BO3MOXKHOCTH y2106HO OpraHnu3oBaTb KapThl, O6’I)CJII/IH€HHI)I€ 061H€ﬁ

TeMaTukoi. COBOKYITHOCTh KapT, OOBEAMHEHHBIX OOIIUM IMOJIb30BATEIILCKUM HWMEHEM H,
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ecii TpeOyercs, HAOOPOM HEPAPXUUECKUX CBA3EH MEXKIy dTUMH KapTamu, MPEICTaBIsET

c00O0 MPOEKT.

B pamkax mnpoekra KapThl MOXKHO CBSI3bIBATH MEXAY COOOH € MOMOIIBIO

runepcchliok. ['unepecbuika onpenensercss oT 00beKTa B OAHOW KapTe K JIPyroul Kapre ¢

yKa3aHHEM MECTOPACIIOJIOKEHHUS U MacIuTaba.

3.2.2.5. PenakTupoBaHue 00beKTOB

Jlig peakTUpOBaHus U BBOJA OOBEKTOB IIPEYyCMOTPEHBI:

Bo3moxxHoCTH BBOJIA U PCAAKTUPOBAHUA:

BBO/JI C 3KpaHa MBIIIKON

BBOJI 110 KOOPJMHATAM C KJIaBHaTyphl
TpacCcUpOBKa JTMHUH

aBTO3aMbIKaHIE KOHTYPOB
BbIPE3Ka/KOMUPOBaHNE/BCTAaBKa - TyOIMpOBaHUE
MOBOPOT OOBEKTA.

Omnepanun oTMeHbl/Bo3Bpara aeiictus (Undo / Redo).

PenaktupoBaHue rpymibl 0ObEKTOB:

yJlaJIecHHUE - IEPEMEIICHHE;
nyOIupoBaHue;

TTOBOPOT - BBIPE3Ka/KOMMUPOBAHUE/BCTaBKA.
PenaxtupoBanue 31eMEHTOB OOBEKTA!
nepeMeleHre/ yjajicHue/BcTaBKa y3JIioB;
nepemMenieHue/yaaieHue peoep;

pa30ueHne yJyacTka CHUMBOJIBHBIM O0BEKTOM;

TpaHcopMarus.

3.2.2.6. BexTopHbIe oOBepJieiiHbIE ONepPaluH

Oseprneil - omepamusi HaJOXEHHsI APYyr Ha JApyra JByX Win Ooiee cIoeB, B

pe3yibTaTe KOTOpOWl oOpa3yeTcss OAMH HPOU3BOIHBIN CIIOH, COAEpKaluii KOMITIO3UIUIO

IMPOCTPAHCTBCHHBIX 00BEKTOB HUCXOOHBIX CJIOE€B, TOIIOJOTHUIO ITOU KOMIIO3UMIIUKU H

aTpuOyThl, apUPMETHUECKH WM JIOTUYECKH MPOU3BOAHBIE OT 3HAYCHWHA aTpUOyTOB

UCXOIHBIX OOBEKTOB.
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[Tonnep:xuBaroTCs ClIENyIOLIME BEKTOPHBIE OBEPIIEIHBIE ONEpaLlUu:
e oObenuHeHHME  O00BEKTOB ¢  HacienoBanueM  ID  (yHMKaJIbHOTO
UICHTU(PUKATOPA);
® pa3beIUHEHUE OOBEKTOB;
® pazzereHue OJHOro 00beKTa rpynnoi 0ObEKTOB;
® BBIPE3KA U3 OJHOTO 00BEKTA 00JIACTU IPYIIBI OOBEKTOB;
e oTpe3aHHe 00beKTa BHE 00JACTH IPYMIBI APYTUX 00BEKTOB;
® Y3JIOBaHMUE;
e OydepHbIE 30HBI;

¢ [IOCTPOCHHUC KOHTYPOB IIO CCTHU.

3.2.2.7. KoppeKTHpPOBKA pacTpoB

B cucreme peannsoBaHa KOPpPEKTHUPOBKA pacTpoOBbIX (aijioB, cojaepKallnux
CKaHUPOBAaHHYIO C IUIAHIIETOB TONOOCHOBY. KoppekThpoBka HCKa)K€HHI CKaHHPOBAaHUS
MPOU3BOJUTCS IO TOYKAM PacTpa, KOOPAUHATHI KOTOPBIX M3BECTHBI. Kak MUHUMYM JOKHBI
OBITh U3BECTHBI YETHIPE TOUKHU, ONPEEISIOIINE YIIIbI IUIAHIIEeTa.

[Tponenypa KOppEeKTHPOBKM CO3JAcT HOBBIM pacTp, yIJIbI KOTOPOTO COBMNAJAOT C
yriaMH IUIaHIIETa, T.€. MPOLEeAypa KOPPEKTHPOBKH 00pe3aeT OTCKaHUPOBAaHHBIE, HO

JINITHUEC, I10JI4.

3.2.2.8. MopaeanpoBaHue ceTeii H TONMOJOTMYECKHE 321a41 HA CETAX

Hapsny c¢ ob6eruabeiM anss TUC pa3nenennemM oOBEKTOB Ha KOHTYPHI, JOMaHble,
KOMOMHHPOBaHHbIE KOHTYPbl, KOMOMHUPOBaHHbBIE JIOMaHble, Zulu nmoaaepKuBaeT JMHEIHO-
Y3JI0BYIO TOIIOJIOTHIO, YTO IO3BOJIAET MOJEIUPOBATh NHKEHEPHBIE CETH.

Hapsay c¢ oObrunbiM g TUC pasgeneHneM OOBEKTOB HAa KOHTYpPBI, JIOMaHbIE,
CUMBOJIBI, Zulu TOANEepKUBAECT JIMHEHHO-Y3JIOBYIO TOMOJIOTHIO, UYTO  IO3BOJISIET
MOJCIIMPOBATh HH)KEHEPHbIE M Jpyrue CceTh. TomoJiorudeckas cereBas MOJEIb
npenacraBisier co0oil rpad ceTu, y3lIaMH KOTOPOrO SIBJISIFOTCS TOYEYHbIE OOBEKTHI
(KOJOAIIBI, MCTOYHHMKH, 3aJBIKKH, PYOWJIBHUKH, MEPEKPEeCTKH, morpedurtenud U T.1.), a
pebpamu rpada SABIAIOTCS JIMHEHHBIE OOBEKTHl (Kabeiu, TpPyOONpPOBOIBI, YYACTKU

JIOPOXKHOM CETH U T.11.).
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Tononoruveckuid pemakTop CO3JAaeT MaTeMaTHYeCKyl0 MOAENb Tpada CceTu
HEMOCPECTBEHHO B Mpoliecce BBoja (pucoBaHus) rpapuueckoil nupopmanuu. Menonbys
MOJEINIb CETH MOXXHO pEIIaTh psAJx TOMOJOTMYECKUX 3aJad, MOMCK KpaTdauulero mnyTH,
aHaJIN3 CBA3HOCTH, aHAJIN3 KOJIEL, aHAJIN3 OTKJIFOUEHUH, ITOMCK OTKJIFOYAIOIINX YCTPOICTB U
T.A. MOXHO MEHATh COCTOSSHUS OOBEKTOB (MEPEKNIIOYEHHs) C  MOCIEAYIOIUM
aBTOMATHYECKUM OOHOBJICHHEM COCTOSIHUSA BCEH CETH (nammpumep,
BKJIFOUEHUE/BBIKIIIOUEHUE 3a/IBMXKKH TPYOOINpPOBO/IAa) BBIMOJHATH IOUCK OTKIIIOYAIOIIHUX
yCTpOHCTB ((hopMUpOBaHUE CIUCKA OOBEKTOB, HMEIOIIMX MPHU3HAK «OTKIIOYaloIllee
YCTPOWCTBO», NPU OTKIIOYEHUH KOTOPHIX BBIOPAHHBIM OOBEKT TaKKe NEPEeBOAUTCS B
COCTOSIHUE «OTKJIFOUEH»), KpaTyalllux myTel (HaXOUTh KpaTYalIlini MyTh MO CETU MEXAY
BbIOpaHHBIMH Y3JIJaMH C YYETOM HalpaBJICHUH Y4acTKOB), CBSI3aHHBIX OOBEKTOB (HAXOAUTCS
MHOKECTBO OOBEKTOB CETH, JOCTH)KMMBIX M3 BBIOPDAHHOTO Yy3Jla CETH, JOCTHKUMOCTH
MOJKET ONpeAeNsAThCs 0e3 ydeTa HalpaBIeHUsl Y4acTKOB, C yY€TOM M IIPOTHB HalpaBJICHUS
Y4aCTKOB), UICKaTh BCE KOJbIla CETH, B KOTOPbIE BXOAT BCE BRIOpaHHbIE OOBEKTHI.

CeTb BBOIUTCS KaK COBOKYITHOCTb THIIOBBIX TOYEYHBIX OOBEKTOB, COEIMHEHHBIX
TUIOBBIMU JIMHEWHBIMM OOBEKTAaMH, MMEIOLUIMMH HpPHU3HAK «ydacTok». WHpopmarnus o
TOMNOJOTUU (OpPMHUpPYETCS aBTOMATUYECKH - €CIU «IOTSAHYTh» 3a Yy3el WU pedpo,
CBSI3aHHBIE OOBEKTHI TaKke rnepememaroTcsi. OObEKThl CETH MOXXHO OTKPEIUISATh M 3aHOBO
MPUKPEIUIATH APYT K APYTY OJHUM JIBU)KEHUEM MBIIIKH.

Mopnens cetu Zulu siBasieTcsi OCHOBOUM Uit pabOThl MOAYJISl PACu€TOB MHXKEHEPHBIX

cereit ZuluThermo.

3.3. Moayas ZuluThermo

Monyne ZuluThermo mo3BojsieT co3AaTh pPacYETHYIO MaTEeMATHUYECKYI0 MOJIENb
CETH, BBINOJHUTH MACMOPTU3AIMIO CETH, M HAa OCHOBE CO3JaHHOM MOJEIM pelIaTh
nH(pOpMaAlMOHHBIE 33/a4M, 3aJa4d TOTOJIOTMYECKOTO aHallhu3a, W BBIMOJHATH Pa3IUYHbBIC
TEIUIOTUPABINYECKUE PACUETHI.

Pacuery mojyexaT TYNHUKOBBIE M KOJIBIIEBBIE TEIJIOBBIE CETH, B TOM YHCIE C
MOBBICUTENIBHBIMA ~ HACOCHBIMH ~ CTAaHLUMSIMH M JPOCCEIUPYIOIIUMH  YCTPOUCTBAMHU,
paboTarolue oT OJHOTO WM HECKOJIBKUX UCTOYHUKOB.

[Iporpamma npegycMaTpyuBaeT TEIUIOTHIPABIMYECKHN pacyeT C MPUCOCIUHEHUEM K

CeTH WMHJMBHUIYaIbHbIX TerIoBbIX MyHKTOB (MTII) M wEHTpalbHBIX TEIUIOBBIX IYHKTOB
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(ITTI) mo HEcKONBbKUM JECATKAMHM CXEMHBIX PELIEHHH, NMPUMEHSEMbIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TemIOCHAOXEHUS MOMKET MPOU3BOJUTHCS C YYETOM YTEUYEeK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPeOICHHs, a TAK)Ke TEIJIOBBIX MOTEPh B TPYOOIPOBOAaX
TEIJIOBOM CETH.

Pacuer TemnoBeIX moOTeph BeneTcs MO0 MO HOPMATUBHBIM MOTEPSIM, JUOO IO
(aKTH4EeCKOMY COCTOSIHUIO U3OJISIIUU.

Pacuerst ZuluThermo wmoryr paboTraTh Kak B TECHOW HWHTErpallikl ¢
reonHopMaloHHON cuctemoii (B Buae wmonyna pacuupenus [MC), tak u B Buze
OT/AENbHOM OMOJMOTEKH KOMIIOHEHTOB, KOTOPBIE IO3BOJISIOT BBITIOJHATH pPACUETHl U3
IIPUJIOKEHNN MOJI30BATENEH.

Cocras 3anau:

® [IOCTPOEHHUE PACUETHOU MOJIEIH TEIUIOBOU CETH;
® [aCMOpPTHU3ALNS OOBEKTOB CETH;

® HaJAJOYHBIN paCUET TEIIOBOU CETH;

® [IOBEPOYHBIN pacyeT TEIIOBOU CETH;

® KOHCTPYKTOPCKHI pacueT TEIJIOBOM CETH;

e pacueT TpeOyeMol TeMIepaTypbl Ha HCTOYHHUKE;
® KOMMYTAalMOHHbIC 3aa4H;

® TIOCTPOCHHE MHE30METPUUYECKOTO TpaduKa;

® PACYCT HOPMATHUBHBLIX MMOTCPH TCILIA YEPE3 U30JIALUIO.

3.3.1. TlocTpoeHue pacueTHOIi MO/Ie/ M TENJIOBOM ceTH

[Ipu paGote B reomHGOpPMaIMOHHONW CHCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCHUTCSl C TIOMOIIBIO MBIIIKK WM N0 KoopauHatam. [Ipum sTtom cpazy dopmupyercs
pacdyeTHass Mozenb. llocime rpaduyeckoro M300paKEHHS CHUCTEMBI TEIIOCHAOKEHHS,
HEOOXOAMMO 3aJaTh PacUeTHBIC MapaMeTpPbl OOBEKTOB U BBIMOJIHUTH COOTBETCTBYIOIIUE
pacueTsl.

TemoBast ceThb BKJIIOYAET B ce0s CIEAYIONIMNE OCHOBHBIE OOBEKTHI: HCTOYHHK,
y4acToK (TpyOOIPOBOIbI), MOTPEOUTENH U Y3JIbI: IIeHTpalbHbie TeruioBbie MyHKTHI (LITII),

HACOCHBIE, 3alIOPHYIO U PETYJIHMPYIOLIYIO apMaTypy, KAMEPBI U APYTUE DIIEMEHTHI.
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HUcrounuk

Hcmounux — 3TO CHUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, MOJICTUPYIOIMIHMA PEXKUM
pabotel koTenbHOM mnum TOL. B maremarnueckoil MOJENM HCTOYHUK MPEACTaBISETCA
CEeTEBBIM HACOCOM, CO3JAlOLIMM paclojiaraéMblii HAmop, W MOANUTOYHBIM HACcOCOM,
ONPENIEISIONINM Harop B oOpaTHOM TpyOompoBojie. YClIOBHOE 0003HaUYE€HHE UCTOYHUKA B
3aBUCUMOCTH OT pekuMa paboThl MpelcTaBieHO Ha pucyHke. Ilpu paboTe HECKOIBKHX

HNCTOYHHUKOB Ha OAHY CCTb, OAVH N3 HUX MOJKCT BBICTYIIATH B KAUYCCTBC IMMKOBOM KOTEIILHOM.

L BEMKYEH
‘ OTHHMEH

Pucynokl - YcioBHOe n300pakeHue MCTOYHUKA

Yuacrok
Yuacmok - 3170 TUHEHHBINH 00BEKT, HA KOTOPOM HE MEHSFOTCS:
— JuameTp TpyOoImpoBOJa;
— THUI OPOKJIAJIKY;
— BU/JI U3OJISILINY,
—  pacxoj TeTIOHOCUTEIS.
JIByxTpyOHas TEIUIOBasi CETh M300pakaeTcsi B OJIHY JIMHUIO U MOXKET, B 3aBUCUMOCTH
OT JKEJIaHWs TI0JIb30BaTEelsl, COOTBETCTBOBATh WJIM HE COOTBETCTBOBATh CTaHJIAPTHOMY
nzoopaxenuto cetu o 'OCT 21-605-82.
Kak 110001 OOBEKT CeTH, y4acTOK HMMEET pa3Hble PEXHUMBI pabOThI, HampUMep,
«OTKJIFOYEH TOJAIONINN» WIH «OTKJIIOYEH O0OpaTHBIN», CM. puc. «Pexxumbl n3obpakeHus
y4acTKa» . OTH PEXUMBI MO3BOJSIOT CMOJETUPOBATH MHOTOTPYOHBIE CXEMBbl TETUIOBBIX

ceTen.
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Pesxiam 1 BrnioyeHsl oba Tp-ga T T

Pexum 2 . Beiknwuexsl oba Tp-na T T

Paxum 3 OTentoueH obpaTHeIR Tp-4 T T

Pexwm 4 OTenioveH nogawwmi Tp-a T T
lMonsaosaTenscroe w3obpaxeHue ceti W3obpamxenue cetn no MOCTY 21-605-82

Pucynok2 - U300paxxeHHne HeCKOJIbKHX COCTOSTHHI YUaCTKOB, 32/1aBaeMbIX Pa3HbIMU
pe:xXxuMamMu

Y3ean

V3en - 3T0 CUMBOJIBHBIA OOBEKT TEIIOBOI CETH. B TEminoBoi ceTu y3namu sSBISIOTCA
BCe OOBEKTHI CETH, KPOME HCTOYHMKA, MOTpeOUTeNs W Yy4acTKOB. B martemartnueckoi
MOJICJIM BHYTPEHHEE TMpEACTaBICHUE OOBEKTOB (KPOME HCTOYHHMKA, MOTPEOUTENs,
nepembruky, L[TII u perynstopoB) mMomenupyeTcsi AByMsl y3jlaMH, YCTaHOBJICHHBIMHU Ha
MOIaroIIEM U 00paTHOM TPYOOIPOBOIAX.

VYcnoBHoe 0003HAUEHUE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT PEXHUMa pabOThHI

MIPEJICTABIEHBI HA PUCYHKE 3.

TennoBal KaMepa

@ paseeTBneHue

»- cMeHa OuameTpa

Pucynok3 - YcnoBHoe nsobpaxeHue y3noBbiX 06bEKTOB
[IpocTeiM y3710M B MOJENM CUMUTAETCS JTIOOOW y3ei, YbM CBOMCTBA CHEIMAIBHO HE
OroBOpeHbl. [IpocToii y3em CiyKUT TOJIBKO ISl COEUHEHUS YYaCTKOB. TaKUMHM y3JaMH ISt
MOJIENN SIBJIAIOTCS TEIUIOBBIE KaMepbl, OTBETBJICHHS, CMEHbl JHAMETPOB, CMEHa THIA

IMPOKIIaAKH UJIN THUIIA U30JIAA0UHU U T. 1.

IleHTpajbHbIE TENJIOBbIE IIYHKTbI

Llenmpanouwiti  mennosou nynkm (LTI) - 5>T0 y3en JONOJTHUTEIHLHOTO
peryaupoBaHusl M paclpelesreHus TeIuIoBoM dHepruv. Hanuume Takoro ysma
[IOAPa3yMeBaeT, 4YTO 32 HUM HaxOIWUTCS TYIHKOBAas CE€Th, C WHAMBUIAYAIBHBIMU
norpedurensimu. B LTIl mMoxeT BXOAUTH TOJBKO OAMH Y4AaCTOK M TOJBKO OJAMH y4acCTOK
MOXET BBIXOAUTb. IlpudyeM BXOASAIMI Y4YacTOK HMAET CO CTOPOHBI MAarucCTpajd, a
BBIXOJSIIMIA y4acTOK BeAET K KOHEYHbIM moTpedutensiM. Buyrpennsas komaupoBka L[TII

3aBUCUT OT €r0 CXEMBbI MPHCOEAMHEHUS K TEIUIOBOM ceTH. DTO MOXKET OBITh TPYNIOBON
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ANEBATOpP, TPYNIIOBOM HACOC CMEUICHUS, HE3aBUCUMOE MOJAKIIOYEHUE  TPYIIIbI
noTpebuteneit, Ooinepsl Ha ['BC wm T.n. Ha paHHBII MOMEHT B pacmopsiKEeHUU

nosib3oBarens 28 cxeM npucoeaunenus LTI

o

MarvcTpane
r
r
r
r

o

Pucynoxk4 - U3o0pakenue LITII

Bcnomorarte/sibHbII y4acTOK

Bcnomoeamenvuwiti yuacmox - yKasplBaeT Hayallo TPYOOMPOBOJOB TOPSIUETO
BOJIOCHAOXKEHHS TIpU 4eThIpEXTpyOHOU TemioBor cetu mocie LTI, Dto HebGombImoit
Y4acTOK 3aKaHYMBAETCS TMPOCTBHIM Y3JIOM, K KOTOPOMY MOAKIIOYAETCS TPYOOIPOBOI

ropsiuero BoJI0CHa0XEeHHUs, Kak Mmoka3aHno Ha puc 5. «lloakmouenue Tpydornpooaa I'BCy.

BcnomoratenbHeIA
y4acTtok ana UTN

J/
uTn — “e

PucynokS - Iloakiaouenune Tpydonposoxa I'BC

IHoTpeduTenn
Ilompebumens — 5TO KOHEYHBIA OOBEKT yYacTKa, B KOTOPHIA BXOAWT OJUH
MOJIAIOIIMN ¥ BBIXOJUT OJIMH OOpaTHBIA TpyOOIpoBoJ TerioBoi cetu. [lon morpedburenem

IMOHUMAETCs a0OHEHTCKUH BBO/J B 31aHUC.
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VYcinoBHOe 0003HaYeHHWE TMOTPEeOUTENsT B 3aBUCUMOCTH OT peXHMa pabOThI

MPEJICTABICHO HA PUCYHKE 6.

. BEMOYHEH
. OTENKYeH

Pucynox6 - YcjoBHOe n300pakeHue NoTpeduTe st

[ToTpebutens TEIIOBOH JYHEPTUM XapaKTepU3yeTCs pacueTHBIMH Harpy3KaMH Ha
CHUCTEMY OTOIUICHMsS, CHUCTEMY BEHTHISALIMU W CHCTEMY TOpPSYEr0 BOJIOCHAOKEHUS H
pacyeTHBIMHU TEMIIEpAaTypaMHu Ha BXOJIE, BBIXOJIE MOTPEOUTEISI, U PACUETHON TEMITepaTypou
BHYTPEHHETO BO3/1yXa.

B omHonmMHEIHOM MpencTaBICHUH MOTPEOUTETh - 3TO Y3JOBOM 3JIEMEHT, KOTOPBIM
MOKET OBITh CBSI3aH TOJIBKO C OJTHUM YYaCTKOM.

BayTpeHHsisi KoIupoBKa TOTPEOUTENS CYIIECTBEHHO 3aBUCHT OT €ro CXEMBI
MPUCOCAMHEHUS K TeIuioBoM ceTH. CXeMbl MOTYT OBITH 3JI€BaTOPHBIC, C HACOCHBIM
CMEIIIEHWEM, C HE3aBUCHUMBIM MPHUCOCAMHEHUEM, C OTKPBHITHIM HJIM 3aKPBITBIM OTOOPOM
Bosibl Ha ['BC, ¢ perynsropamu Temmneparyphl, OTOIUICHHUS, pacxoda W T.n. Ha mgaHHBIN
MOMEHT B PacropsbDKEeHUU ToJib30oBaTeNs 31 cxeMa MpucoeAMHEHUs TOTPEOUTEIECH.

Ecam B 37aHMM HECKOJIBKO Y3JIOB BBOJIa, TO OOBEKTOM «IOTPEOUTENH» MOXKHO
OmMCcaTh KaXIbli BBOJ. B Toke BpeMs KaK OJWH MOTPEOUTENh MOYKHO OIMCATh IEJIBIHA

KBapTaJl WU 3aBO/JI, 33/1aB /I TAKOTO MOTpeOUuTesi 0000IIEHHBIE TEIIOBbIE HATPY3KH.

O0001eHHBI MOTPEOUTEIb

Obobwennviii.  nompebumenb —  CUMBOJBHBIH  OOBEKT  TEIUIOBOM  CETH,
XapaKTePU3YIOMIUUCA  MOTPEOSIEMBIM  PacXoJOM  CETEBOM BOABI WM  3aJaHHBIM
CONPOTUBIICHHEM. TakuM TOTpeOUTEIEM MOXKHO MOJICIMPOBaTh, HAMpUMeEp, OOIIYIO
HArpy3Ky KBaprajia.

YcnoBHoe 0603HaueHUE OOOOIIEHHOTO TMOTPEOUTENST B 3aBUCHMOCTH OT PEXKHUMaA

paboThI PEACTABIEHO HA PUCYHKE 7.
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BKNHOYeH
OTKNHOYeH

Pucynok7 - U300pa:kenne 000011eHHOT0 MOTPeOUTEIsI

Taxolt 00beKT y100HO UCMOIb30BATh, KOI/Ia BO3HUKAET HEOOXOAUMOCTh PacCUUTATh
TMIPaBIUKY ceTd 0Oe3 uHpopMalMM O TEIUIOBBIX Harpy3kax M KOHKPETHBIX cXemax
NPHUCOEIMHEHMS TOTpeOuTENel K TeroBoi ceth. Hanpumep, npu pacuere MarucTpaabHbIX
ceTell MH(OPMALIUU O KBAPTAJIBbHBIX CETAX MOXKET He ObITh, a JAJIs OLIEHKH NOTEph HAaropa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOIbl B TOYKAX MPUCOECIUHEHUS
KBapTaJOB K MarucTpaJbHOMN CETH.

B onHonuHeliHOM uW300pakeHMH He TpeOyeTrcsd MOAKIoYaTh O0O0O0OIIEHHBIN
noTpeOuTeNlb Ha OT/IEIBHOM OTBOJSILEM yYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CTb B 3TOT y3€Jl MOXKET BXOAWUTh W/MIM BBIXOAWUTH JII00O€ KOJUYECTBO YYaCTKOB. DTO

IIO3BOJIACT 6BICTpO u YI[O6HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOJHBIX JAaHHBIX.

l
S > ——¢

McTOYMHHK 08 0GLWEeHHbIe NOTpebUTENU

Pucynok8 - BapuaHThl BK/IIOYeHHe 00001IeHHBIX TOTPe0uTe e

3aaBHIKKa

3aosudcka - 3TO CUMBOJIbHBIA OOBEKT TEIUIOBOM CETH, SIBISIOIIUICS OTCEKAIOIUM
YCTPOMCTBOM. 3aIBMIKKA KpPOME JBYX PEXKHUMOB pPabOTHl (OTKPBITA, 3aKphITA), MOXKET
HaXOJIUTHCS B IPOMEKYTOUYHOM COCTOSIHHH, KOTOPOE OMPEAEIACTCS CTENEHBIO €€ 3aKPhITHS.

[TpomexxyTOYHOE COCTOSIHHE 3aBMXKKH JJOJHKHO OIPENEeNITCs pU e€ pexnme padoThl

| <| OTKPbBITA

N 3aKpbITa

PucyHok9 - YciaoBHoe u300paxeHue 3aBHKKHU
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VYcnoBHOE 0003HAUYEHUE 3AIOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBHCUMOCTH OT
pexuma paboTHI:

3agBUKKa B OJHOJIMHEWHOM HM300paKEHUU MPENCTABIACTCS OJAHUM Y3JIOM, HO BO
BHYTPEHHEM IIPEJICTABICHIH B 3aBUCHMOCTH OT 3a/laHHBIX MapaMEeTPOB B CEMAHTHUYECKOU
0a3e JaHHBIX, MOXET OBbITh YCTaHOBJIEHa Ha o0Ooux TpyOompoBomax puc 10.

«OI[HOJ'IHHGﬁHOG U BHYTPCHHC IIPCACTABJICHUC 3aIBHIKKHU)).

] -

b—
a

Pucynok10 - OaHoJimHeliHOe M1 BHYTPEHHE NPeACTABJICHUE 3aBUAKKHI

ITepembruka

Ilepembiuka - 3TO CUMBOJBHBIN OOBEKT TEIJIOBOM CETH, MOJCIHUPYIOUIUN YIaCTOK

MEXy MOJAIOIINM B O0OpaTHBIM TPYOOIIPOBOAMHU.

VYcnoBHOe 0003HaUEHHWE TEPEMBIUKM B 3aBUCHMOCTH OT pPEXHUMa pabOThI

MPEJCTABIEHO HA pUCYHKE 11.

OTEPBITA

3dKpbeITAa

Pucynokl11 - YciaoBHoe npeacTraBiieHHe NepeMbIYKH

IlepeMbluka MO3BOISIET CMOJECIUPOBATH YYACTOK, COCIUHSIOIIMN TMOJAIOIMIMNA U

oOpaTHblii TpyOOIpoBOJbl. B 3TOT y3en MOXKeT BXOAWTH W/WUIM BBIXOJIUTH JII0OOE

KOJNMYCCTBO YYACTKOB.
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Pucynokl12 - Ilepembiuka
Tak kak mepeMblyka B OJTHOJIMHEHHOM HM300paKEHUM TMpPEACTaBICHA Y3JIOM, TO s
MOJIETTUPOBAHUS COCIMHEHUS MEXAY IMOJAIOIIUM TpyOOIPOBOJIOM OJHOTO ydacTKa U
oOpaTHBIM  TpyOONPOBOJOM JAPYrOoro y4acTKa OJHOTO JJIEMEHTAa  «IIEePEMBIUKay

HenocTaTouHo. [loHamo0sTCs ellle 1Ba y4acTKa: OJIUH TOJIBKO MOAAIONIUN, IPYTON - TOJIBKO

00paTHBI.

Pucynok13 - CoequHeHue MeKay NMOAAIIAM TPYOONPOBOI0OM OJHOI0 YYACTKA U
00paTHBIM TPYOONIPOBO/IOM JIPYIOr0 YYacTKa

HacocHas cranuus

Hacocnas cmanyusi — CUMBONBHBIA OOBEKT TEIUIOBOH CETH, XapaKTePU3YIOIIUNCS
3aJJaHHBIM HAIlOPOM WJIM HAIIOPHO-PACXOJIHON XapaKTePUCTUKON YCTAaHOBICHHOI'O HACOCA.

Hacocnast cTanmius B OJHOJUHEHHOM H300paXCHUHU TPEICTABISETCS OJHUM Y3JIOM.
B 3aBucumoctu 0T TaOIMYHBIX MapaMETPOB ATOTO y3ja HACOC MOXKET ObITh YCTAaHOBIIEH Ha
MOJIA0IIEM HIIM 00paTHOM TpyOOompoBoe, MO0 Ha 000UX TPYOOIPOBOIAX OJHOBPEMEHHO.
Jlnst 3amaHvs HaANpaBJICHWS JCHCTBUS HAacoca B OTOT y3€d TOJBKO OJHMH Yy4YacTOK

00s3aTeIbHO AOJIZKCH BXOAWUTDH U TOJIBKO OJJUH Y4YaCTOK OOJI’KCH BBIXOIHWTD.

O

S e

Pucynok14 - HacocHasi craHnus
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Hacoc MoxHO MoaenupoBaTh IByMs Crioco0aMu: 00 Kak HIeaJbHOE YCTPOHCTBO,
KOTOpOE€ U3MEHSET JaBJeHHEe B TPyOONpOBOAE Ha 3aJaHHYIO BEJIMYMHY, JHOO Kak
YCTPOUCTBO, paloTarollee C Yy4eTOM peajbHONM HAMOPHO-PACXOTHON XapaKTEPUCTUKHU
KOHKPETHOTO Hacoca.

B nepBom ciydae mpocTo 3ajaeTcsi 3HaU€HUE Haropa Hacoca Ha MOJAIIIeM W/Wid
oOpatHOM TpyOompoBoje. Ecnu 3HaueHune Hamopa Ha OJHOM U3 TPYOOINPOBOJIOB PaBHO
HYJII0, TO HAacoc Ha JToM TpyOompoBojae otTcyTcTByeT. Ecnu 3HaueHue Hamopa

OTpHULATCIbHO, TO 3TO O3HA4YACT, YTO HACOC pa60TaeT HAaBCTPCUY BXOIAIICMY B HCIO

YYaCTKYy.
H=10mn H=-10n
[ig _b_-l—l-—o- (}—l——f_b_-—.l-—{}
H=—10n H=10n
SD-I 40
a0 | [ Bl [
4 I ! 30 ————
B0 | ——— il ] |
4 20
20
1D. | 10-.
0] 0]

Pucynokl5 - IIbe3omerpuueckue rpaguxku

Ha pucynke 15 BuaHO, Kak pa3/IMYHbIC HAMPABJICHUS YYacCTKOB, BXOIAIIMX U
BBIXOJSIIMX M3 HAcOoca B COUYETAHWU C Pa3HBIMU 3HAKAMH HAIlOpa, BIUSAIOT HA PE3YJbTAT
pacueTa, OTOOpaXKCHHBIN HA MMHE30METPUIECKUX TpaduKax.

Korna 3amaercs TonbkO 3HaU€HME HAIOpa HA HACOCE, OHO OCTAETCS] HEU3MEHHBIM HE
3aBUCHMO OT MPOXOJAIIET0 Yepe3 HACOC pacxoaa.

Ecnmu monenupoBats paboty Hacoca ¢ ydetoM ero QH xapakTepucTuku, TO CiaeayeT

3aJIaTh PAacXOJIbl M HAMIOPHI HA TpaHUIaxX pabodeil 30HbI Hacoca.
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Hmax —

Hmin ‘\\

Gmin Gmas

Pucynox16 - HanmopHo-pacxomaHasi XapaKTepuCTHKA Hacoca

[lo 3amaHHBIM JBYM TOYKaMm ompenensercss mapaboia ¢ MaKCUMyMOM Ha OCH
JABJICHUM, MO KOTOPOW pacyer U OyleT OmpeieNiaTh Hamop Hacoca B 3aBHCHUMOCTH OT
pacxona. CnenyeT OTMETHTb, YTO XapaKTEpPHUCTHKA, 3a/laBaeMasl TaKUM 00pa3oM, MOXKET
OTIIMYATHCSI OT peaNbHOW XapaKTePUCTHUKU Hacoca, HO B Mpejenax padoueit obmactu obe
XapaKTePUCTUKU MTPAKTUYECKU COBMA/AIOT.

Jlyis omucaHusi HECKOJBKUX MapauiebHO paboTaoIUX HACOCOB TOCTATOYHO 337aTh
UX KOJMYECTBO W PEe3yJbTUPYIOLIAs XapaKTEpUCTHUKa OylIeT OIpeiesieHa IpHU pacyuere
aBTOMATHUYECKH.

Tak xak Hamopsl Ha TpaHUIAaX paboyeil obilacTu Hacoca OepyTcst U3 CIPpaBOYHUKA U
BCEI/1a MOJIOXKUTEIbHBI, TO HANpaBJIEHHE ACHCTBUS TAaKOro Hacoca OyJeT OmpenensiThes

TOJIBKO HAIIPaBJICHUCM BXOJAIICTO B Y3€JI y4aCTKa.

JApoccenupyrommue ycTpoucTBa

poccenupyrowue ycmpoticmea B ONTHOTUHEHHOM MPEJCTABICHUH SBISIOTCS y3J1aMH,
HO BO BHYTpeHHefI KOOJUPOBKE - 3TO MAOIIOJIHHUTCIIbHBIC YYAaCTKH C IIOCTOAHHBIM HMJIN
MEPEMEHHBIM COMPOTUBIIEHUEM. B apoccenupyronmii y3en o0s3aTelIbHO JOJKEH BXOJUTh

TOJIBKO OJJUH Y4YaCTOK, U TOJIbKO OJMH YYAaCTOK M3 y3Jia JOJ’KCH BBIXOAUTD.
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Ha nogawuwsm npySonpoboge

e =

=

o=

i

Ha oEpamuos npySonpoboge

o

=

C

=

Pucynox17 - JIpoccequpyromue ycTpoicTBa

JApoccenbnasi maiidoa

Ipoccenvuas watiba - 3T0 CUMBOJIBHBIA OOBEKT TETIOBOM CETH, XapaKTepU3yeMbIi
(uKCUpPOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIIMM OT IUaMeTpa maiobl. JlpoccenbHas maiiba
UMEeT JIBa peKMMa paboThI: BRIUMCISEMasi U yCTaHABIMBaeMas. Y CTaHaBlIMBaeMasl Iaiba
ATO HEPETYJIHUPYEMOE CONPOTUBIIEHUE, TO BEJIMUYMHA TACUMOI0 I1aii0oli Hamopa 3aBUCUT OT

KBaJipaTa, MPOXO/SIIEro yepes manly pacxoja.

Beiydcnaeman wanba

YeTaHapnMBaEMan Waiba

Pucynok18 - YciaoBHoe npeacraBiienne manobl

Ha pucyHnke BUIHO, KaKk MEHSAIOTCS IOTEPH Ha 11ai0e, yCTaHOBJIEHHOHN Ha MoAaronieM

TpyOOIpOBOIe, IPU YBETUUCHUH pacxoja uepe3 Hee B JiBa pasa.

G0
a0

20
20
10

Pucynok19 - XapakrepucTuku ApoccebHbIX a0

G=6_25
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Peryasitop naBijieHus

Pecynamop Oaenenus - ycTpoWCTBO € TNEPEMEHHBIM CONPOTHUBICHHEM, KOTOPOE
NO3BOJISIET TOAJEPKUBATh 3aJaHHOE [aBJIEHUE B TPYyOOIPOBOJE B ONPEIEICHHOM
nuana3oHe M3MEHEHHUs pacxoja. PerynsaTop AaBieHHS MOXET yCTaHaBIMBATbCA Kak Ha

MOJIAIOIIEM, TaK U Ha 0OpaTHOM TPyOOIIPOBOIE.

G=12.5 G=25.0

o——c o P—

60 ] 60 ]
&l &l
40 40
20 20
20 20
10 10
ol | O |l

Pucynoxk2( - Peryasitop naBjeHus

Ha pucynke 20 mnokazaHo, 4TO IpW YBEIWYEHHH B JIBa pa3a pacxoja depes
PEryJSITOp, YCTAaHOBJICHHBIA B 0OpaTHOM TpPyOOIIPOBOJIE, AABJICHHUE B PETYIHPYEMOM Y3Iie
OCTaeTCs] HOCTOSIHHBIM.

BennunHa CcoOnNpoTHBIIEHUS pETylsTOpa MOXET H3MEHATHCS B IMpenesiax oT
OECKOHEUHOCTH JI0 COTPOTHBIICHHSI TIOJHOCTBHIO OTKPBITOTO perynsropa. Eciam ycrmoBus
paboTHI CETH 3aCTABIISIOT PETYNISITOP MOTHOCTBIO OTKPBITHCS, TO OH HAaUMHAET paboTaTh KaK

HEPETyJIUPYEeMbIi TPOCCENUPYIOLIUN y3eTl.

Peryasitop pacnmojsiaraemoro Hamopa

Pecynamop pacnonacaemoco manopa - 3TO CUMBOJBHBIM OOBEKT TEIUIOBOW CETH,
MO/IICPKUBAIOIIUH 3a/TaHHBINA pacIoyiaraeMblii Harmop mocie ceosl.

PaGora perymstopa pacmoiiaraeMoro Hamopa aHajJoru4Ha paboTe peryisitopa
JIABJICHUS, TOJIBKO B 3TOM CIIy4ae PETYIATOpP CTapaercs JAepKaThb MOCTOSIHHOM 3aJaHHYIO

BCJIMYMHY pacCrIojiaracMoro Haropa.
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E perynaTop pacnonaraemoro Hanopa Ha nogawollem TpyGonposoge

E PEryNATOP pacnonaraeéMoro Hanopa Ha obpaTHom TpyGonposoge

Pucynok21 - Yc/j0BHOe nmpeacTaBJ/ieHNe PeryJsiTOpoB HANopa

Peryasitop pacxoaxa

Pezynamop pacxooa — 370 CHMBOJIbHBIN 0OBEKT TETUIOBOW CETH, TOICPKUBAIOIITHI
3aJIaHHBIM I10JIb30BATENIEM PACXOJ TEINIOHOCUTEIS.

Perynstop MOXHO ycTaHaBiIMBaTh Kak Ha TOJAiOlEM, Tak M Ha OOpaTHOM
TpybonpoBone. K pabore perynaropa pacxoia MOXKHO OTHECTHM BCE CKa3aHHOE IIpo

PETYIATOPBI JaBJICHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynaTtop pacxoaa Ha o6paTHoM Tpy6Gonposoae

PucyHok22 - Yc/ji0BHOe mpeacTaBJ/IeHHEe PeryJsiToOpoB pacxoaa

3.3.2. Hajnano4Hblii pacyeT TeNJ0BOM ceTH

Ilenpro HalaAOYHOrO pacyera sBIsETCS oOecnedeHue MOTpeOuTenaed pacyeTHBIM
KOJINYECTBOM BOJIbI U TEIUIOBOW »HEpruu. B pesynbTare pacuera ocyliecTBIsETCs 1M0aA00p
JIEBATOPOB M HX COIEJ, IPOU3BOAUTCS pPACUET CMECHUTEIBHBIX U APOCCEIUPYIOIINX
YCTPONCTB, ONpEAEsAeTCs] KOJIMYECTBO U MECTO YCTAHOBKHM JpPOCCENbHBIX MIai0. Pacuer
MOXET IMPOU3BOAMUTBLCSA IIPU H3BECTHOM PACIIOJAraéMOM HAIlOpe Ha WMCTOYHUKE U €ro
aBTOMAaTUYECKOM I0A00pE B CiIydae, €CIIU 3aJaHHOT0 HAallopa HEJTOCTATOYHO.

B pesynbrare pacuera onpeaensioTcss pacxobl U MOTEpU Hamopa B TPyOONpoBoIax,
HAIropsl B y3J1aX CETH, B TOM YUCJIE pacloaraéMble Halopsl y NOTpeduTenei, TeMneparypa
TEIUIOHOCUTENSI B y3JaX ceTH (IpH yd4eTe TEeIUIOBBIX MOTEph), BEIMYMHA H30BITOYHOTO
Haropa y norpeduresneil, remmnepaTypa BHyTPEHHETO BO3/1yXa.

JlpoccenupoBaHue HM30BITOUYHBIX HAMOPOB Ha aOOHEHTCKHMX BBOJAX MPOU3BOISAT C
MOMOIIIBIO COTIENT 3JI€BAaTOPOB M JPOCCENbHBIX Mmaib. JlpoccenpHble MmaiiObl mnepen
a0OHEHTCKUMHM BBOJIaMU YCTAHABJIMBAIOTCS aBTOMATHYECKH Ha IMOAAIOIIEeM, 0OpaTHOM WU
o0oux TpyOOmpoBOIax B 3aBUCUMOCTH OT HEOOXOIMMOTO JJIsi CUCTEMbI THAPABINYECKOTO
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pexuma. [Ipu paboTe HECKOJIBKMX HCTOYHUKOB Ha OJIHY CETh OIPEAEIIAETCS pacipe/ieleHIe
BOJIbl M TEIUIOBOW OJHEPruuM Mexnay uctouHukamu. IlonBoaurcs OGamaHc 1o Boje U
OTIIYIICHHON TEIMJIOBOM 3HEPrHeil MeXay MUCTOYHMKOM M moTpebutensmu. Onpenenstorces
HOTPeOUTENIM M COOTBETCTBYIOIIUI MM HMCTOYHHUK, OT KOTOPOIO JaHHbIE HOTPeOUTEIH

IMMOJIYy4arOoT BOAY U TCIIJIOBYIO SGHCPI'HIO.

3.3.3. IloBepouHBbIii pacyeT TeNJ0BOM CeTH

[lenpt0 MOBEPOYHOrO pacyeTa SBISIETCS OINpeaeieHue (PaKTUUECKUX pPacxoJloB
TEIJIOHOCHUTENISI Ha ydYacTKax TeIJIOBOM CeTH M y MOTpeOuTened, a Takke KOJWYECTBE
TEIJIOBOM SHEPruu TOJydaeMOW MOTpeOUTeNeM MpU 3aJaHHOW TeMIlepaType BOJbI B
MOIAroIIEM TPYOOIIPOBO/I€ U PACIIOIAraéMOM HAope Ha UCTOYHHKE.

Co3manHasg MaTeMaTHyecKass MMUTAIMOHHAs MOJIENIb CHCTEMbl TEIUIOCHAOKEHUS,
ciyKamiasi Juisl pelieHrs MOBEPOYHOU 3aauu, MO3BOJISIET aHAJIM3UPOBATh TUIPABIMYECKHUI
U TEIJIOBOM PEXHMM pabOThI CUCTEMBI, a TAaK)Ke IMPOTHO3UPOBATh U3MEHEHHE TeMIICPATYPhI
BHYTpPEHHEro0 BO3[yXa y morpeOutesneil. PacueTsl MOryT HpPOBOIUTHCS TPH Pa3TUUYHBIX
HUCXOIHBIX JIaHHBIX, B TOM YHCJIE aBAPUUHBIX CUTYaIUSAX, HAMPUMEP, OTKIIOUYCHUH
OTACJBHBIX YYaCTKOB TEIJIOBOM CETH, IMEpeladyd BOJbl M TEIJIOBOM SHEPTrUU OT OJHOTO
HMCTOYHHKA K IPYTOMY IO OJTHOMY U3 TPYOOTPOBOJIOB U T.J.

B pesynbpTaTe pacuera ompenenstoTCsS pacxoabl M MMOTEPU HAopa B TPyOOMpoBOIax,
HaIophbl B y3jaX CETH, B TOM YHUCJIE paclojiaraéMble HAamophl y MOTpeOuTenel, Temmeparypa
TETUIOHOCUTEJISI B y3J1aX CceTH (IIPH ydeTe TEIUIOBBIX MOTEPh), TEMIIEPATyphl BHYTPEHHETO
BO3/lyXa y MOTpeOuTenen, pacxoabl U TeMIepaTyphbl BOJbI Ha BXOJE U BBIXOJAC B KaXIYIO
cucreMy TteronorpebieHus. I[lpu pabore HECKONBKMX HWCTOYHHKOB Ha OJIHY CETh
ONPENICIISIETCST  paCHpPENEICHUE BOJbI M TEIUIOBOM SHEPrUU MEXKIY HCTOYHUKAMMU.
[TogBoauTcst GanmaHc MO BOJAEC U OTHYIICHHOM TEIJIOBOM PHEPruei MeXJIy HUCTOYHHUKOM H
noTpedutenssMu. OnpenensroTcss MOTPeOUTEeNn W COOTBETCTBYIOIIMM MM HMCTOYHHK, OT

KOTOPOTO JIaHHbIE MOTPEOUTEH MOTYUYaIOT BOAY U TEIIOBYIO SHEPTHIO.

3.3.4. KoHCTPYKTOpPCKHii pacyeT TeMJIoBOii ceTH

[leapr0  KOHCTPYKTOPCKOTO  pacyeTa  sABJISCTCS  ONPENEICHUE  TMaMETPOB
TPyOOIIPOBOIOB TYNMTUKOBOM U KOJIBLIEBOM TEIJIOBOM CETH MPH MPOITYCKE IO HUM PAaCYETHBIX

PacxoJI0B MPH 3aJJaHHOM (MJIM HEU3BECTHOM) paclojaracMoM Hamope Ha UCTOYHUKE.
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JlanHast 3ajmada MoOKeT OBbITh HCIOJIb30BaHA NPHU BblJaye pa3pelieHus Ha
HNOJKJIIOYEHNE MOTpeOUTENe K TEIIOBOM CETH, TaK KaK B KAaueCTBE MCTOYHHMKA MOXKET
BBICTYIIATh JIFOOOW y3€1 CHCTEMbI TEIUIOCHAOKEHHUs, HampuMmep, TeruioBas kamepa. s
Oosiee THOKOro pelleHHs JaHHOW 3ajaud NPeAyCMOTPEHAa BO3MOXHOCTb W3MEHEHUs
CKOPOCTH JBM)KEHMSI BOJIbI 110 y4YacTKaM TEIUIOBOM CETH, YTO MPUBOAMT K HM3MEHEHUIO
JMaMeTpOB TPYOOIPOBO/IA, @ 3HAYUT U PACIIOJIAra€MOT0 HAIlopa B TOUYKE MOJKIIOUEHUSI.

B pesynpraTe pacuera ompeneisioTCs IUaMeTpbl TpyOONpPOBOAOB TEMJIOBOM CETH,
pacnojlaraeéMblii HaIop B TOYKE IMOJKIIOYEHUS, Pacxoibl, MOTEPH HANopa U CKOPOCTH

JABHIXCHUS BOABI HA YHAaCTKaX CCTH, pacCliojiaracMbIC HAIIOPHI HA HOTpC6I/ITeJ'I}IX.

3.3.5. Pacuer TpeGyemMoii TeMIiepaTypbl HA HCTOYHHUKE

HGHBIO 3aJlauu ABJIICTCA OIPCACICHHC MHUHHUMAJIBHO HGO6XOI[I/IMOI7I TEMIICPATYPBI
TCINIOHOCUTCIA Ha BBIXOAC M3 HMCTOYHHKA IJIA oOecrieucHM Y 3aJaHHOTO HOTp€6I/IT€JI$I

TEMIIEPAaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PaCUETHOM.

3.3.6. KomMyTanuoHHbIE 3212491

AHanmM3 OTKIIOYCHHUH, MEepeKIIOYEHUN, TOUCK ONKalield 3amopHON apMaTyphl,

OTKJIFOYAIOIICH Y4aCTOK OT HCTOYHUKOB, UJIN ITIOJTHOCTBIO I/I30JII/Ipy10H16ﬁ Y4aCTOK U T.[.

3.3.7. IIbe3omeTpuyeckuii rpadux

[leapto  TOCTpOEGHHSI  MBbE3OMETPUYECKOTO  rpaduka  SBISETCS  HArsaHas
WUTIOCTpAlUsl pe3yJbTaTOB TUAPABIMYECKOTO pacyeTa (HaldaJ04HOro, IOBEPOYHOIO,
KOHCTPYKTOPCKOTO).

DTO OCHOBHOW aHAJUTHYECKUM HHCTPYMEHT CHEHUATUCTAa MO THAPABINYECKUM
pacderaM TeIUIOBBIX ceTei. [Ibe3omeTp mpencraBiseT coboii rpaduyeckuil JOKYMEHT, Ha
KOTOPOM HM300pakKeHbI JIMHUU JABJICHUN B MOJAIONICH W 0OpaTHONW MarucTpaisX TEIIOBON
CeTH, a Takke npoduib penbeda MECTHOCTU - BAOIb ONPEEICHHOIO IMyTH, COETUHSIOLIErO
MEXIy CcOOOH JBa MPOW3BOJIBHBIX Yy3JIa TEIUIOBOM CETH 10 HEPa3phbIBHOMY MOTOKY
TeroHocutens. Ha mbe3zoMeTpruyueckoM rpaduke HATJISIIHO MPEICTABICHBI BCE OCHOBHBIC
XapaKTEPUCTUKHU PEKHUMA, MOJYYEHHBIE B PE3yJIbTaTe T'MIPABIMYECKOr0 pacyera, Mo BCEM
y3JlaM M y4YacTKaM BJOJIb BBIOPAHHOTO MYyTH: MaHOMETPHYECKHE JaBJICHUS, TOJHBIC U

YACIBHBIC TOTCPU HAIOpa Ha Yy4YacCTKax TCIIOBOM CCTHU, pacrnojlaracMbIC JTaBJICHUA B
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KaMCpax, pacxodbl TCINIOHOCHUTCIIA, MEpCraiabl, CO31aBACMbIC Ha HACOCHBIX CTAHOUAX H

HNCTOYHHKAX, M30BITOYHBIE HaIlopbI U T. M.
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Pucynok23 - IIbe3omeTpuveckuii rpadpux

[[BeT u cTHIIb IMHUM 3a0a€TCS OJIb30BATEIIEM.

B Tabnune mox rpadukoM BBIBOASTCS IS KaXIOTO y3ja CETH HaWMEHOBAHUE,
reoJie3ndeckass OTMETKA, BBICOTa TOTPEOMTEINsA, HAMOPhl B MOJAIONEM H OOpaTHOM
TpyOONpOBOIax, BETUYMHA APOCCEIUPYEMOT0 HAropa Ha maibax y moTpeduTeneii, moTepu
Hamopa MO y4acTKaM TEIUIOBOW CETH, CKOPOCTH JBM)KCHHsI BOJIbI HAa y4acTKaX TEIIOBOU
cetu u T.J. KomaudecTBo BBIBOAMMOW Toja TpadukoMm HHDOpPMAIIMM HACTpAUBACTCS
MOJIb30BaTEJIEM.

dakTHYECKUE MMbE30METPUUYCCKUE TpaduKh IS MarucTpalbHBIX CceTed U

HMCTOYHHMKOB TEIJIOBOM 3HEepruu ropoga Mypmancka nipuseniensl B [Ipunoxenuu 1.

3.3.8. Pacuer HOpMATUBHBIX NOTEPH TEINJIA Yepe3 U30JISAIHI0

[lenpr0 maHHOrO pacudera sBISETCS ONPEACIICHHME HOPMATUBHBIX TEIUIOBBIX IOTEPH
Yyepe3 M30JALUI0 TPYOOIrpoBoa0B. TerioBbie MOTEPH OMPEACNAIOTCS CyMMapHO 3a TOf C
pa3z0buBKoii Mo Mecsanam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO Bce
TEIJIOBOM CETH, TaK U II0 KAXKJIOMY OTIEIbHO B35TOMY MCTOYHUKY TEIJIOBOM DHEPTUU U
KaXIoMYy ILeHTpaibHOMY TemioBomy NyHKTY (LITII). Pacuer moxeT OBITh BBINIOJIHEH C

Y4ETOM MOMPaBOYHBIX KOA()(HUIIMEHTOB HA HOPMBI TETIJIOBBIX MOTEPH.
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Pe3ynbTaThl BBIMOTHEHHBIX PacyeTOB MOXKHO SKcopTHpoBaTh B MS Excel.

3.3.9. Cepsep reounpopmanuonHoii cucremsl Zulu

ZuluServer - cepsep 'MC Zulu, mpemocTaBiSIOMUNA BO3MOXHOCTH COBMECTHOM
MHOTOTIOJIb30BAaTEILCKON PabOThl ¢ T€OJJaHHBIMU B JIOKAIBHOW CETH W TI00alIbHOU CETU
HnTepner.

Hoctyn x cepBepy ocymectBisiercss uyepe3 mnporokon TCP/IP. Cepsep ZuluServer
JTAET BO3MOKHOCTh UCKJIIOYUTH (PaillIoBBIil TOCTYI KJIMEHTA K JaHHBIM Ha cepBepe. Kinuenty
HEJOCTyMHA UHpopMalUsi 0 (U3HMUECKOM XPAHEHUU JTAHHBIX U OTCYTCTBYET BO3MOKHOCTH
MX HECAaHKIIMIOHUPOBAHHOT'O U3MEHEHHS.

Taxke ecTb BO3MOKHOCTb Pa3TrPaHUYNATh TOCTYI K JAHHBIM MEXY I0JIb30BaTEISIMU.
CucreMa maposied ¥ IpaB MO3BOJISIET NPEAOCTABIATh Pa3HBIM I10JIb30BATENISM pa3IndHbIE
BO3MO>XHOCTH M OTPAaHUYEHUS JJI JOCTyNa U pabOThl C JaHHBIMH.

[MC Zulu, coxpansis Bce BO3MOXHOCTM HactonbHOW Bepcun [UC, wumeer
BCTPOEHHBIN KiMeHT ZuluServer U MOKET OTKpbIBAaTh KapThbl, CJIOW, MPOEKTHI U JApPYyrue
naHHbIe Zulu Kak ¢ JOKaJbHOW MAIllMHBL, TaK U C YAAJCHHOI'O KOMIIbIOTEpA, 1€ YCTaHOBJIEH
ZuluServer.

Jliig Toro, yToObl MOJKIIOYUTHCS K cepBepy ZuluServer gocratouHo ykaszath ero [P
aapec, MO0 MM KOMIIbIOTEpa B JIOKAJIBbHOM CETH WM K€ HMs JIOMEHa, €ClIi CepBep

pacrosoxeH B ceth MIHTEpHET.
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3.3.10. Ocob6ennocru ZuluServer

Anpecanusi JaHHBIX

I'MIC Zulu B cBoeii paboTe ¢ JaHHBIMM HMCHOJB3YET MyTh K (pailjjam cioeB, KaprT,
NPOEKTOB U JIPYyTUX, 3TU JaHHbIe mnpeacTaBisiiomuM. I[lyTe k ¢aiiny MoxeT ObITh
JIOKAIbHBIM THIIA «C:\Zulu\Buildings.b00» 150005 CETEBBIM BUJIA
«\server\C\Zulu\Buildings.b00». [{ist qocTyIa ke K JaHHBIM Ha cepBepe, Zulu monb3yercs
aapecom pecypca URL (uniform resource location) Buma «zulu://server/buildings.zl».
[TogoOHO ToMy Kak BeO-Opay3ep ucmonsdyeT URL mns goctyma k cTpaHuiiam BeO-caiiTa,
I'C Zulu ucnonb3yet cBoit T URL 1151 agpecanuu K JaHHBIM Ha cepBepe ZuluServer.

Hanoxenne cJjioeB ¢ pa3HbIX CepPBEPOB

['MIC Zulu gaer BO3MOXHOCTh pa0OTaTh OJHOBPEMEHHO C KapTaMH M CIOSIMH C
Pa3HBIX CEPBEPOB M HAKJIAAbIBATh B OJHOM KapTe CJIOM C JIOKAJIHHOW MAIIMHBI U CJIOU C
cepBepa ApYyr Ha JIpyra B IPOU3BOJIBHOM MOPSIKE.

Hamnpumep, Ha KapTy MECTHOCTH B BUJIE CIIOEB, 3aTPYKEHHBIX C yIaJICHHOTO CepBeEpa
(momyctuM, u3 MHTepHETa) MOXKHO HAJOXUThH IJIaH TPEANPUSATUS C CepBepa JIaHHOTO
NpeAnpUsITHs, a IOBEpPX  pAaCIOJOXKHUTh CXEMy  HMHXXEHEPHBIX KOMMYHHKAIUU,

PacroJI0KEHHYIO Ha KJIMEHTCKOM MalluHe.

MHoromnoJib30BaTe/ibCKOe peIaKTHPOBAHUE

ZuluServer 1aeT BO3MOKHOCTb OJJHOBPEMEHHOI'O PEIaKTUPOBAHUSA OJHUX U TEX JKE
rpaduyeckux W TaOJMYHBIX JAaHHBIX HECKOJIBKUMH MOJb30BaTenssMu. [Ipu sTom Bemercs
HE3aBUCUMBIN JIJIsI KaXJI0TO MOJb30BaTENIs )KypHAII OTKaTa.

ABTOMATHYECKOE 00HOBJIEHHE KAPTHI

[Ipu W3MeHEHUH JAaHHBIX OJHUM W3 KJIMEHTOB, CEPBEP OMOBEIIAECT BCEX KIMEHTOB,
MOJIB3YIOIIUXCA B JaHHBIA MOMEHT ATUMHM JaHHBIMU, YTO NMPUBOJUT K aBTOMATHUYECKOMY
OOHOBIICHHIO JaHHBIX HA KapTe.

Iyéaukanusa TaHHBIX

ZuluServer chnmaHUpoBaH TakK, YTOOBI JaTh BO3MOXKHOCTH OBICTPO W TPOCTO
OIMyOJIMKOBAaTh JaHHBIC, CO3JaHHBIE C TMOMOIIBbID HacTonbHOM Bepcun [UC Zulu.
®duznyeckuii popmar JaHHBIX MPU STOM He MeHseTcs. Jl0CTaTOUYHO C MOMOIIBIO YTHUIIHTHI
MOATOTOBKH JIAHHBIX WJIM BPYYHYIO HaCTPOUTH CCHUIKH JJis cepBepa ZuluServer u naHHbIe

CTaHOBSTCS NOCTYNMHbIMH B cetu. [lomobno BeG-cepBepy, cepBep Zulu mo 3ampocy ¢
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KIIMEHTCKOTO MeCTa HYKHOTO pecypca MPEeJOCTaBUT JaHHBIC, COMOCTABJICHHBIE C JTUM
pecypcom.

AJIMUHHUCTPUPOBAHUE TAHHBIX

ZuluServer mnpenocTaBiseT BO3MOXKHOCTh pPa3rPaHUUYUTh JOCTYNM K JaHHBIM MU
HA3HAYUTh pa3IMYHBIC TPaBWJIa W TpaBa JOCTyNma K HUM. MOXHO TPEIOCTaBUTh Kak
AHOHHUMHBIN JJOCTyNa K JaHHBIM JUIsSl IMUPOKOM MyOJIMKH, TaK U OTPAHUYUTD €T0 AJI Y3KOTO
Kpyra IoJIb30BaTelIel, ONPEISITUB I KAXKI0T0 U3 HUX KaKUe OINeparii C JaHHBIMUA €My
pa3pelieHsl.

Web-cay:xkos1t WMS u WFS

ZuluServer mo3BojisieT paboTaTh C JAHHBIMU cepBepa Mo crneuudukanusiMm WMS
1.1.1, WMS 1.3.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service)
paszpabotanasiMu OGC (Open Geospatial Consortium).

Web-cny:x6a WMS mo3BosseTr oToOpakaTh CIIOM W KapThl CepBepa Ha KJIMEHTaX,
noaaepxuBaronux cnenudukanuun WMS, B vactHoctu, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, MaplInfo, ArcGIS u ap.

Web-cnyxx6a WFS o0ecrieunBaeT JOCTYIT K BEKTOPHOM M CEMaHTUYCCKOU
uHGOpMAIUK cepBepa IS KIMCHTOB, TOIIEPKUBAOIINX JAHHYIO CITCIH(DHKAITHIO.

IIpocTpaHcTBeHHBIN PUIBTP K JaHHBIM

[IpaBa gocTyma K CEpBEpPHBIM JIAHHBIM JUIS  TIOJIB30BATENs WM TPYIIITBI
MOJIb30BaTeNell MOXHO OTrpaHUYUTh OOJACTBIO, 3aJlaHHOM MPOCTHIM WM COCTaBHBIM
TIOJTUTOHOM.

Ecnu BBeneHO Takoe OrpaHWYEHHE, TO IMOJIb30BATENb CMOXKET OTOOPa)KaTh CIOU H
OTIepUPOBATh TAHHBIMH TOJIBKO B MpeEJIesiax yKa3aHHOM 001acTu.

Astopusanus Windows

[Ipu coemunennn c¢ ZuluServer BO3MOXKHO HCIOJIb30BaTh YYETHBIC CBEICHUS
Windows aiis aBTopu3aiuy nojab30BaTelis Ha cepBepe, Kak ATo jaenaeT Hanpumep Microsoft

SQL Server. ITonb30BaTento HE HY>KHO MOCTOSIHHO BBOJIUTH JIOTUH U MAPOJIb.

3.4. D1eKTpPOHHAsI MOJIeJIb CYLIeCTBYIOLIEH CHCTeMbI TeNJIOCHAOKEeHU

B kauecTtBe MeTOaMYECKOW OCHOBBI [JJisi Pa3pabOTKU «DJIEKTPOHHON MOJenu
CHUCTEMBbI TeIJIOCHAOXKEeHUss r. MypMaHCK» UCHOJIb30BaHbl TPEOOBaHUSA K MpOLEAypam

pa3pabOTKM  aBTOMATHU3UPOBAHHOW  WH(POPMAIIMOHHO-  AHAJTUTHYECKOW  CHCTEMBI

33



«DJIEKTpOHHAs MOJIeTTb CHUCTEMBI TEIUIOCHA0KEHHS TOpOja, HACEIEHHOTO ITYHKTay,
m3noxxeHHele B [locranoBnenun IlpaButenscrBa PO Nel54 ot 22.02.2012 r. u 8 CTO HII
«Poccuniickoe TEIIOCHA0KEHHE «ABTOMAaTU3UPOBAHHBIE UH(OPMALILOHHO -
AHAJIUTUYECKUE CHUCTEMbl «DIEKTPOHHBIE MOJENH CHUCTEM TEIJIOCHAOXKEHUSI TOPOJOB)
OO6mue TpeOoBaHUSM.

Nudopmanronno-rpadpuyeckoe omnucaHue OOBEKTOB CHUCTEMbI TEIJIOCHAOKEHUS
ropoga B cnosix DM mpencraBiieHbl TpaduUecKuM MpeAcTaBICHUEM OOBEKTOB CHUCTEMBbI
TEIUIOCHA0KEHHsSI C TPUBSI3KOM K TOIMOOCHOBE TOPOJa M TMOJIHBIM TOMOJOTHUYECKUM
ONMHCAHUEM CBSI3HOCTH OOBEKTOB, a TakXKe MacHopTU3aluei OOBEKTOB CHCTEMBbI
TEIJIOCHAOXKEeHUS!  (MCTOYHUKOB  TEIUIOCHAOKEHMs, y4acTKOB  TEIUJIOBBIX  CETeH,
o6opynoBanms LTI, UTII).

OCHOBOI CEMaHTHYECKUX TAaHHBIX 00 OOBEKTAX CUCTEMBI TEIJIOCHAOKEHHUS ObLIA
0a3pl JaHHBIX 3aka3zuuka ¥ uHopmaiys, coOpaHHas B MPOIECCE BBIMOJIHEHHS aHAIM3a
CYIIIECTBYIOIIETO COCTOSHUS CUCTEMbI TEIJIOCHAOKEHUS TOPO/Ia.

B cocrae snexkrponnoit mojenu (OM) CyIIeCTBYIONIEH CHCTEMbI TEIJIOCHA0KEHUS
ropo/ia OTAEIbHBIMU CIOSMU MPEICTABICHBI:

® TOIIOCHOBA I'OPOJA;

® a/IpeCHBIN IUIaH rOpoJa;

® CIIOH, COJIepKAIINE CETKU PaiOHUPOBAHUS TOPOJIa;

e otaenbHbIe pacyeTHbie ciaor ZULU mo oTAenpHBIM 30HaM TEIUIOCHAOKEHUS
ropoja;

00beTMHEeHHbIC UHPOPMAIIMOHHBIC CJIOU IO TEIJIOBBIM UCTOUYHUKAM U MOTPEOUTESIM
ropojia, CO3JaHHbIE NJIs BBIIOJHEHUS! MPOCTPAHCTBEHHBIX TEXHOJIOTUYECKHUX 3alpOCOB IO
CHUCTEME B paMKax MPUHATON Tpu pa3paboTke «CXeMbl TEIIOCHAOKEHUS...» CETKU
pacyeTHBIX €AMHUI] JEJCHUS TOpoJia WIN JIIOOBIX IPYTrUX TEPPUTOPUATBHBIX pa3pe3ax B
LEJSAX PELICHUs] AHAIUTUYECKUX 3a]1a4.

[Tocne 3aBepiienus BBoaa MH(popManuu 00 OOBEKTaX CHUCTEMBI TETUIOCHAOXKEHUS
(n300pakeHMI M TACMOPTOB SHEPTOMCTOYHUKOB, YYACTKOB TPYOOIPOBOJIOB TEILJIOBBIX
ceTeil, TernoceTeBbIX 00XEKTOB, MOTpeOuTeNneil) Oblja BHIOJIHEHA poLeaypa KaTuOpOBKU
AIIEKTPOHHOW MOJENH C IIeJIbI0 00€CIeYeHUs] COOTBETCTBUSI PACXOAOB TEILIOHOCHUTEINS B
MOJIETTH peaJbHBIM pacxojaM 0a30BOro OTOIHUTEIHHOTO Iepuoaa pa3paboTKH CXEMbI

TeIUIOCHAOXKEHU.
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3.4.1. AnpecHblii JIaH ropojaa

Ha agpecHom miane ropojia H300paxeHbl:
® yIMYHAs CETh;
® TPaHHUIIBI BOJHBIX 0OBEKTOB;
e 3eJIeHas 30Ha;
® MOCTBHI, 3CTaKaJlbl, MyTEPOBOIbI;
® 3JaHus;
® CTpPOCHUS;
® KENE3HOJIOPOXKHBIE MyTH.

@®parMeHT aipecHOro IJiaHa, IpeAcTaBieHHOTro B OM — cM. Ha PucyHok 25.

Pucynok2S - ®parMeHT apecHOro 1mjiaHa

CJiou, npeacTaBJfoNIie CETKU PalOHMPOBAHUS TOPOa

OM B COOTBETCTBHH C TPEOOBAHUSIMH K €€ COJICPKAHHIO BKITIOYACT CIOU PACUCTHBIX
€IMHHII TEPPUTOPUATILHOTO JIEJICHUS (ceTku palloHHpOBaHUS), BKJTFOYAST
aIMUHUCTPATUBHOE, C HEOOXOAUMOI 0 HUM HHGOPMAaIUEH.

AJIMUHHCTPATUBHOE JejieHne r. MypMaHCK

B kadectBe cCceTKM pacUeTHBIX JJIEMEHTOB TEPPUTOPUATBLHOTO  JICJICHUSI,

UCIOJIb3YEMbIX B KaueCTBE TEPPUTOPUATBHOM €IUHUIBI MpeacTaBieHuss MHPOpMaluu B
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MypmaHCK» HPUHATHl TPAaHUILBI

pamkax pa3paboTku «CXeMbl TEIUIOCHAOXKEHUS T.

aIMUHUCTPATUBHBIX OKPYTOB rOpoAa.
l'opon Mypmanck paszgenen Ha Tpu okpyra: JlenuHckui, OKTSIOpbCKUU U
IlepBomatickuil. ['paHulbl AAMUHUCTPATUBHBIX OKPYIOB IPEACTABICHBI B 3JICKTPOHHOU

MOJCJIHN B CJIIOC <(AI[MI/IHI/ICTpaTI/IBHOG JACIICHHUC) .

3.4.2. Pacuernslii cjoit ZULU cucrembl TemjiocHa0KeHUs ropoaa
ceren T.

CXE€Ma CYHIECTBYIOUIMX TEIUIOBBIX

OOmeropoackast  NEKTPOHHAS
MypMaHCK, TPUBSI3aHHBIX K TOIIOOCHOBE TOPOa, IPEICTABICHA OTACIBbHBIM (pacyeTHBIM)

cioem ZULU «tSy, comepanuMy JaHHBIC IO CETH, HEOOXOIHUMBIC JISI BBITOTHEHUS

TCIIOTNAPAaBINYICCKUX paCYCTOB:

MaruCTpalibHbIC TCIIJIOBBIC CCTHU

[ ]
KBApTAJIbHBIE CETH — FOPOACKUE PACIPEICIIUTENBHbBIE CETH 10 NMOTPEOUTENeH

ropoa;
®dparMeHT pacyeTHOTO CJIOS AIEKTPOHHOM CXEMbI CYIIECTBYIONIMX TEIJIOBBIX CETeH

r. MypMaHCK MpeICTaBIEH HA pUCYHKE 26.

N

.

~7/ o

.

\ .'( el . I
Pucynok26 - ®@parmMeHT cXeMbl TENJIOBBIX ceTeil
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K o0bekTam pacueTHbIX CII0EB OTHOCSTCS:
e Hcrounuku;
e TemoBas kamepa;
e [lotpeburens;
e Hacocnas crannus;
e 3aJBMXKHU;
e VyacTkuy;
e Jlpoccenupyrommm y3edm;
o IITIIL;
e ['panuna 6a1aHCOBOM MPUHAITICKHOCTH;
e VY3ei yyera;
e [lepembluka;
e (OOO0OIICHHBIN MTOTPEOUTEND;
e BcrnomorarenbHbIil y4acTOK.
B cymectByromux 6a3zax npanHbix «ZULU» mnpenycmarpuBaroTCsl CTaHIApTHBIE
XapaKTEPUCTUKH MO MPUBEICHHBIM BBIIIIE TUTIAM 00BEKTOB CUCTEMbI TETNTIOCHAOKECHUSI.
CoctaB uH(poOpMaIMK MO KaXIOMY TUIY OOBEKTOB HOCUT KaKk HH(OPMATHUBHBIH
xapaktep (Hampumep: UIsi UCTOYHUKOB - HAaUMEHOBAHHE MPEANPUSATHS, HAUMEHOBAaHHE
UCTOYHUKA, JJIsl TOTpeduTeneil - aapec y3ja BBOJIa, HAUMEHOBAHUE Yy3Jlia BBOJA U T.1.), TaK
¥ HEOOXOIUMBIN 1711 (YHKIIMOHUPOBAHUS PACUETHON MOAEIH (HampuMep: JjIsl HCTOYHUKOB
- reo/ie3ndeckasl OTMETKa, pacyeTHasi TeMIIepaTypa B MOJAIOIIEM TPyOOIIPOBO/JIE, pacueTHas
TeMIiepatypa XoJiogHoW Bojwl). [lomHoTa 3amosiHeHHs 0a3bl JAHHBIX [0 MapaMeTpam
3aBHCUT OT HAJIWYMS MCXOIHBIX JTAHHBIX, MPEIOCTABICHHBIX 3aKa3YUKOM U OMPOIICHHBIMH
CyOBEKTaMU CUCTEMBI TETIJIOCHA0KEHHS TOPO/Ia.
[Ipu xenaHuum moNB30BaTENsA, B CYHIECTBYIOIIHME 0a3bl JAaHHBIX MO OOBEKTaM CETU

MOKHO IIO6aBI/ITB JOITOJIHHUTCIIBHBIC ITOJIA.

3.5. PexomMeH1a1iuM 10 OPraHU3aliu BHEIPEHUS U UCIOJIb30BaHust DM

HeoOxomuMbiMu ~ yCIOBUSMHM ~ JJII  pealid3allid, BHEAPEHUS W JaJIbHEHIIeH
skcIutyaTanuu DM B opranuzaiuu (aepxarenae OM) sBISIOTCSA:
® OMpe/eICHUE OCHOBHBIX MOJb30BaTeen OM;

® Ha3HA4YCHHE OTBETCTBEHHO Juia u3 uncia UTP;
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e OpraHu3aius cepBepa JAjisi yCTaHOBKH DM
® Ha3HAauY€HUE aJIMUHHUCTPATOPA BHEIPSIEMON CUCTEMBI;

e OpraHu3alys MOHUTOPUHIA U aKTyanu3auuu M.

3.5.1. Opranu3zauusi MeXaHU3MOB HH(POPMAIMOHHOTO B3aUMO/IeiicTBUA

YuuTeiBass TO, YTO CHCTEMa TEIJIOCHAOXKEHUS - JHWHAMHYHO pPa3BUBAIOIIANCS
MEXaHU3M, OpPTraHU3alMsl MOHMTOPUHTA M aKTyaln3anud OM SBISIOTCS HEOOXOIUMBIMU
YCJIOBUEM JIJISI IOJ/IEpKaHUs TaHHBIX DM B aKTyaJbHOM COCTOSIHUH.

Jlns  opraHu3alid MOHHUTOPUHTA €IUHOM OOIIEeTrOpOoJCKOW MOJENTHU CHCTEMBI
TeIJIOCHAOKEHUST He0OX0uMa OpraHu3aIis MePUOANIECKOTO MOCTYIUICHUSI HEOOXO0IMMOM
JUII  MOHHTOpUHTa HWHGOpPMANMU OT MPEANPHUATUN,  SBISIOUIUXCS  OCHOBHBIMH
MOCTaBIIMKAMU JJaHHBIX, COJEpKaAIUXCs B DM:

® JIaHHBIE 10 IEPCIIEKTUBHOMY Pa3BUTHIO TOPO/IA,

e JlaHHBIC IO 3aMpalIUBAEMbIM TEXHUYECKUM YCIOBHUSIM Ha MPHUCOCIMHEHHUE K
CHUCTEMaM TEILUIOCHAOXKCHUS,

® JlaHHBbIC IUIAHUPYEMBIM K CTPOUTEIbCTBY WJIM BBEICHHBIM B IKCIUTyaTaIlIO
00BEKTaM TCIIOCHAOKCHUS,

® JlaHHBIC aJ[PECHOrO IJIaHa ropojia,

® JIaHHBIC [0 U3MEHEHUSIM CETOK palOHUPOBAHUS rOpoOJa U T. II.

ba3zpr nmamHBIX OM NOMKHBI AKTYalM3UPOBATHCS TOJBKO CTPOrO IEPBUYHOU
uHpopManmer, ¢ MaKCHMaJlbHO BO3MOJKHBIM  TEXHOJIOTHYCCKHM  OOecIleueHueM
OJHOKPATHOTO €€ BBOJIA B CUCTEMY.

Heob6xoanmo OpTaHU30BaTh CUCTEMBI UH()OPMAIMOHHOTO oOMmeHa C
COOTBETCTBYIOIIMMH OPTaHU3AIUSIMHU U JAeTapTaMeHTaMU ropojia, TEIJIOTeHEPUPYIOITUMU U
TEIJIOCHAOXKAOIIUMU TPEANPUATHSIMUA TOpoJia — BJIAACIbIIAMU  BBINICTICPEUUCICHHOMN
uH(popManuu, pazpadboTaTh MEXaHU3Mbl HH()OPMAIIMOHHOTO B3aUMOJCHUCTBHS C TEMH
CHUCTEMaMH, B KOTOPBIX JlaHHas MHQOpMalMs BEACTCS U aKTyaJu3HpyeTcs, pa3paboTaTh
peraaMeHT OOHOBJICHHMS JAQHHBIX M YTBEPAWTH €r0 COOTBETCTBYIOIIMMHU CIIyXOamMu Ha

YpOBHE TOpo/a.
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3.5.2. TpeGoBanus K KBAJIM(PUKALUM MIePCOHAIA

B GyHKIMOHMpPOBAaHMHM CHUCTEMBI JOJDKHBI YYacTBOBaTh CJCAYIONIME TPYIIIBI
nepcoHana:

OKCIUTyaTaIllMOHHBIA TEPCOHAT CHCTEMbI — aJIMUHUCTPATOP CUCTEMBI, CICIIHATHCT
oOecrieunBaOmMii  (QYHKIIMOHUPOBAHUE TEXHUYECKUX M  MPOTPaMMHBIX  CPEJCTB,
oOcimyxuBaHue W oOecrieueHue padOYMX MECT TOJIbh30BaTElICH, B 00S3aHHOCTH KOTOPOTO
TaKkXe JOJDKHO BXOJIUTH BBIMOJHEHUE CIICIUANBHBIX TEXHOJIOTHUECKUX (YHKIHHA, TaKhX
KaK: BEJICHUE CITMCKOB TOJIb30BaTENICH, pETyIMPOBaHUE TIPaB JOCTYIIA MOJIb30BaTeseld kK OM
U OIlepanusM HaJl HeH, a TAKKe KOHTPOJb 3a IEJTOCTHOCTHIO U COXPAHHOCTHIO HH(OpMAIIUU
B 0a3zax JaHHBIX. OKCIUTyaTallMOHHBIA IE€PCOHAN JOJDKEH OBIThb O3HAKOMJIEH C
PykoBoACTBOM JUIsl  aJMHHHCTPATOpa CHCTEMBI, O00JIaJaTh HaBbIKAMH pPAaOOTHI C
HEOOXOAUMBIMHE [T 0OecniedueHust paboTel DM mporpaMMHO-anmapaTHBIMU CPEACTBAMH.

[Tonb3oBaTenu - COTPYIHUKH, HEMOCPEICTBEHHO ydyacTBylolue B pabore ¢ OM u
OCYILECTBIISIIOIINE ee 00paboTKy Ha aBTOMATH3UPOBAHHBIX PabOYMX MeCTax C IMOMOIIBIO
cpenctB cuctembl. [lonbp3oBatenn DM gomkHBI 001anaTh 0a30BEIMU HaBBIKAMH Pa0OTHI €
NPWIOKEHUSIMH B oniepaiiMoHHou cpene Microsoft Windows, a Takke uMeTh npoguiibHbIE
HaBBIKM B 3aBHCHMOCTH OT pemaeMblXx ¢ momomibio DM 3amau. [lomp3oBarenu MOIKHBI
npoiTu oOydeHue npaBuiaM paboTel ¢ DM B COOTBETCTBUU CO CBOMMU (HYHKIIMOHAIBHBIMU

00513aHHOCTSMH M PYKOBOJICTBOM I10JIb30BaTEIS.
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