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COCTAB J1OKYMEHTA

OOOCHOBBIBAIONIIE MAaTEPHAIBI K CXEME TeIUIOCHAOKEHHUsI, SBISIONINECS ¢

HEOTHhEMJIEMOM JaCTbIO, BKIIFOYAKOT CICAYIOIMINUC I'JIaBbI:

I'maBa 1 "CymecTByroliee IOJ0oKeHHe B cdepe TPOM3BOACTBA, TMepenadyd |
noTpeOIieHUs TEIIOBOM YHEPTUU IS 1esiel TerocHa0keHus "

['maBa 2 "l[lepcniekTuBHOE  TOTpeOJieHWE  TEIUIOBOW  SHEPrUM  Ha  IENu
TemIocHa0KeHU";

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

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

DHEPTUH U TEIUIOBOM Harpy3ku';

I'maBa 5 "IlepcriexkTBHBIE OaNaHCHI MPOU3BOIUTEIBLHOCTH BOJOMOATOTOBUTEIBHBIX
YCTaHOBOK u MaKCHUMAaJIbHOTO MoTpeOIeHUs TETUIOHOCHUTEIIS
TEIJIONOTPEOIAIOMUMH  YCTAHOBKAMH MOTPEOUTENCH, B TOM 4YHCIIC B
ABAPUIHBIX peKUMaxX";

I'naBa 6 "[IpenyoxkeHuss 1O CTPOUTENIBCTBY, PEKOHCTPYKIUU M TEXHUYECKOMY
MEPEBOOPYKEHUIO UCTOYHUKOB TETIOBOM YHEPTUN';

I'maBa 7 "IIpennokeHns MO CTPOUTENBCTBY M PEKOHCTPYKLMHU TEIUIOBBIX CETEW U
COOpYKCHUH Ha HUX';

I'maBa 8 "IlepcieKTUBHBIE TOIIMBHBIE OanaHchl'";
I'maBa 9 "O1eHKa HaJIC)KHOCTH TCIJIOCHAOKEHHS "
I'maBa 10  "OOGocHOBaHHWE MHBECTUIMH B CTPOUTEIBCTBO, PEKOHCTPYKLHUIO U

TEXHUYECKOE NIEPEBOOpYKEHUE";

I'maBa 11 "O0ocHOBaHHE NPEIIOKECHUS o OIPEJICIICHUIO eINHON
TerIocHa0KaroIeit opranuzanuu’.



I'maBa 3 DuekTpoHHAsi MOJeJIb CHCTEMbI TEIVIOCHAOKEHHSI TOPOJICKOI0 OKPYyra
3.1. O6uue cBeaeHus

Cucrema UEHTPAIM30BAHHOTO TEIUIOCHAOKEHMUSI — OJIHa M3 HauOOoJIee CIIOXKHBIX
oTpaciel JKUIUIIHO-KOMMYHAQJIBHOTO  XO3AHCTBAa C TOYKM 3pEHUS HMHXKEHEPHOU
UH(PPaCTPYKTYphl, 4TO TpeOyeT MPUMEHEHHUS CUCTEMHOTO KOMIUJIEKCHOTO MOJXOJa s
pelIeHns TeKYIUX 3a/1a4 ¥ MIIaHUPOBAHMUS.

Co3naBaeMass B mpoliecce pa3pabOTKU CXEMbl TEIIOCHAOKEeHUsST «IEKTPOHHAs
MOJIeTIb CUCTEMBl TEIUIOCHA0KEHHs», MO3BOJISIET MPOBOJUTH HAa €€ OCHOBE aHaJIH3
CYIIECTBYIOLIETO MOJI0KEHUS B cpepe TerocHabkeHus ropoaa MypmaHCK.

DNeKTpOHHAs MOJIEh CHUCTEMBbI TEIIOCHAOKEHHS co3JaHa Ha 0a3e MpOorpaMMmHO-
pacueTHOTO KoMmIuiekca «Zulu 7.0».

[enu pa3pabOTKu IEKTPOHHOU MOJIEIH:

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

e TMOBBILIEHUS 3()PEKTUBHOCTH MHPOPMALMOHHOTO OOECHEUYEHUs] MPOLECCOB
NPUHATHS ~ pelieHuid B o0macth  Tekymero (GyHKIUOHUPOBAHUS U
MEPCIIEKTUBHOTO Pa3BUTHUS CUCTEMBI TEIIJIOCHAOKEHUS TOPO/Ia;

® T[IPOBEJICHUSA €IWHON TOJUTUKU B OpPraHU3allMUd TEKYIIEH JesITelIbHOCTH
MPEANPUSTUN U B TIEPCIIEKTUBHOM PAa3BUTUU BCEH CHCTEMBI TEIUIOCHAOKECHHUSI
ropoja;

e oOecrieueHusl yCTOMYUBOTO IPaIOCTPOUTENHHOTO PA3BUTHSI TOPOA;

e pa3pabOTKU Mep JJisi TMOBBIINIECHUS HAJICKHOCTH CHUCTEMbl TEIIOCHAOKEHUS
ropoja;

® MUHUMU3AINH BEPOSATHOCTH BO3SHUKHOBEHUSI aBAPUHHBIX CUTYAIIMd B CUCTEME
TEIMJIOCHA0XKEHHUS.

Pa3pabGoranHas »JeKTpOHHAsT MOJENb TpEIHa3HAuYCHA IJIsi PEHICHHUS CISTYIONUX
3ajau:

® CO3MaHUs  OOIIETOPOJCKON  JJIEKTPOHHON CXEeMbl CYIIECTBYIOIIUX U
MEPCTIIEKTUBHBIX TEIUIOBBIX CETEeH, U OOBEKTOB CHCTEMBI TEIJIOCHAOKEHUS T.

MypmaHCK, NPUBSI3aHHBIX K TONOOCHOBE rOPOJIA;



® ONTUMHU3AIMN CYHIECTBYIOUIEH CHCTEMBI TEIUIOCHAOXKEHHS (ONTHMH3AIHS
TUIPABIMYECKUX PEXKUMOB, MOJAEIMPOBAHUE IEPEPACIPENEICHUS TEIIOBBIX
Harpy3oK MeEXAy HCTOYHMKAMH, OIPENCICHHE ONTUMAIBHBIX HAMETPOB,
IPOEKTUPYEMBIX U PEKOHCTPYHPYEMBIX TEILJIOBBIX CETEH M TEIJIOCETEBBIX
0OBEKTOB H T.1.);

® MOJEIMPOBAHMS  INEPCHEKTHBHBIX  BapUAHTOB  Pa3BUTHA  CHCTEMBI
TEIUIOCHA0KEHUS (CTPOUTENILCTBO HOBBIX M PEKOHCTPYKILHS CYIIECTBYIOLIMX
HMCTOYHUKOB TEIUIOBOM JHEPIHHM, IEPEpaCIpeesIeHUEe TEIUIOBBIX Harpy3o0K
MEXY HMCTOYHUKAMH, OIPEICIICHHE BO3MOXHOCTH IOJKIIIOYEHHS HOBBIX
noTpeOuTeNell TEIJIOBOW SHEPruu, ONPEICICHHE ONTUMAaTIbHBIX BapUaHTOB
KayeCTBEHHOTO U HAJEeKHOro oOecCreueHus TEeIUIOBOM »Heprued HOBBIX
norpedurene u T.1.);

® ONEpaTUBHOIO  MOJEIHUpPOBaHUS  oOOecreyeHus  TEIUIOBOM  HIHepruei
notpeOuTesieit pu aBapuiHBIX CUTYalUsX;

® ONEpPaTUBHOIO MOJTyYeHUs: MHPOPMAIIMOHHBIX BBIOOPOK, CIIPAaBOK, OTYETOB IO
CHUCTEME B LIEJIOM 10 CUCTEME TEIIOCHA0XKEHUSI TOpOoJia U MO OTAEIbHBIM €€

OJICMCHTAaM.

3.1.1. I'padmueckoe mnpeacrapjieHHe O00bHEKTOB CHCTEMbl TeMJIOCHAOKEHHUSI C

NPUBSA3KOH K TONMOJOTHYeCKO OCHOBE

B kauecTBe 0a30BOro MpOrpaMMHOTO OOECTICUCHHS IS peau3allii dJIEKTPOHHOU
MOJIETTM CHUCTEMBI TeIUIOCHAOXeHUsi Topona MypmaHCK ObUT BBIOpaH MPOTPaAMMHO-
pacuetHbiii komrmuiekc Zulu 7.0. Ilpu pabote c mporpammoii He TpeOyrOTCs TiayOoKue
3HAHUA TI0 MPOTPAMMHUPOBAHHUIO, JOCTATOYHO YETKO M IPAMOTHO C(HOpMYyITUPOBATH IIEIH, U
C TIOMOIIHIO UMEIOIUXCSI HHCTPYMEHTOB, PEIIUTh MMOCTABJICHHBIE 3aJa4H.

Hwke mpencraBieHo KpaTkoe oOmnHMcaHWe (QYHKIHMOHATBHBIX  BO3MOKHOCTEH
ocHOBHBIX MoayJiel PITK, HeoOX0UMBIX NIl CO3/IaHUS M TalbHEHIIeH dKCTuTyaTanuu DM:

e reouHpopmanmonnas cucrema [ MIC Zulu;
® TaKeT pacueroB cerelt TermocHadxenus ZuluThermo;
[Ipn HEoOXOIMMOCTH CO3JaHUSI HECKOJIBKHX pabdouyux MECT U paboThl uepe3

HuTepHert - cepBep reonHdopmanioHHoi cuctemsl Zulu Server;



ITo OKOHYaHHUH BHCAPCHUSA 3aKa3uymnk CaMOCTOATCIBHO onpeacsacT
HCHCCOO6pa3HOCTI> pPa3BUTHUA JJAHHOM CHCTE€MbI M HCO6XOZ[I/IMOCTI> HpI/I06peTeHI/IH 141

BHEJPEHHUS TOTIOTHUTENBHBIX MOTYJICH.
3.2.'eonndopmanunonnas cucrema ('UC) Zulu

I'MC Zulu — reomndopmanuoHHas cucTeMa obOecreumBaromas coop, XpaHEHHE,
00paboOTKy,  JIOCTYyI,  OTOOpaX€HME M  pacHpOCTPAHEHHE  IPOCTPAHCTBEHHO-
KOOPJMHUPOBAHHBIX JIAHHBIX, MO3BOJISIONIEE OCYIIECTBIATH MOJCIUPOBAHUE MHKEHEPHBIX
KOMMYHHKAIIUN U TPAHCIIOPTHBIX CHCTEM.

I'eonndpopmanmonnas cuctemMa Zulu mnpegHasHadena s co3ganus [UC
MPWIOKCHUA, TPEOYIOMMX BU3YAIHM3aIlMU IMPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM U
pacTpoBOM BHJIC, aHAITM3a UX TOTIOJIOTUU U MX CBS3U C CEMAHTHUYECKUMH 0a3aMM JAaHHBIX.

C momompto Zulu MOXHO coO37aBaTh BCEBO3MOXHBIC KapThI, WM IUIAH-CXEMBI,
BKJIFOYAsT KapThl U CXEMbI WHXCHEPHBIX CETEH ¢ TMOJICPKKONH MX TOIOJIOTHH, paboTaTh C
OOJBIIUM KOJIMYECTBOM PACTPOBBIX H300PAKEHUN, OCYIIECTBIATH AKCIOPT W HMIIOPT
JAHHBIX PA3JIMYHBIX UCTOUHUKOB.

['MC Zulu mo3BosisieT UMOOPTUPOBATH JAHHBIE M3 TaKUX Mporpamm kKak Maplnfo,
AutoCAD Release 12, ArcView. B pe3ynpraTe umnopra 0yayT NoJay4eHbl BEKTOPHbBIE CIOU
C TOTOBBIMH OOBEKTaMH, MPH ITOM BCE XapPAKTCPUCTHKH, TAaKWE KaK MAacmiTad, IMBET U JP.
Oynayt coxpaneHbl. Ecnu k oObektam B oOMeHHOM ¢opmare Obuia MpUKperuieHa Oasza
JAaHHBIX, TO OHA TaK YK€ UMIOPTUpYeTCcs B Zulu.

[Tomumo ummnopra Zulu No3BOJIIET SKCHIOPTUPOBATH rpadUdecKue aHHbIE B TaKHUeE
dopmatel kak: .DXF, .MIF/MID, .BMP, Shape .SHP. DkcnopT ceMaHTHYECKUX HaHHBIX
BO3MOXKEH B 3JIEKTPOHHYIO Tabnuiy Microsoft Excel nnu crpanuiyy HTML.

PykoBosicTBO TmoOsIb30BaTENs 3JICKTPOHHOM MOJENnu pa3pad0TaHO Ha OCHOBAaHUU

pyxoBojictB o I'MIC Zulu (7.0) u ZuluThermo, npeactaBiaeHHbIX MPOU3BOIUTEIEM.

3.2.1. Boszmoxkunoctu T'NC Zulu

Cucrema o0naaeT ciaeayOIMU BO3MOKHOCTAMU:
e Co3gaBaTh KapThl MECTHOCTH B Ppa3IUYHBIX TIeorpapuuecKux CHUCTEeMax
KOOpJMHAT W KapTorpa@Uyeckux TMPOEKIUsAX, OTOOpaxaTh BEKTOPHBIC

rpaduvecKre JaHHbIE CO CTIIAKUBAHUEM U 0€3;



OcymecTBasaTh 00paboTKy pacTpoBbiXx m3o0paxenuit popmaroB BMP, TIFF,
PCX, JPG, GIF, PNG npu momMoIu BCTPOSHHOTO TpaduuecKoro peIaKTopa;
[Tonp30BaThCsi NaHHBIMH C CEPBEPOB, MOICPKHUBAIOIINX CHEHUPUKALINIO
WMS (Web Map Service);

C moMomibio CO3/1aBa€MbIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OWHApPHBIM
(dbopmaToM, 00OECIEUUBAIOIINM BBICOKYIO CKOPOCTh pabOThI, BEKTOPU30BAThH
pacTpoBbie H300paKEHHUS,;

[Ipu BexkTOpHU3aLIMK UCIIOIB30BATh KaK MPUMHUTUBHBIE OOBEKTHI (CHMBOJIbHBIE,
TEKCTOBBIC, JIMHEIHBIC, IJIOIIA/IHbIE) TAK U TUIIOBbIE OOBEKTHI, OMMCHIBAEMBIE
CaMOCTOSITEILHO B CTPYKTYpE CIIOS;

PaGotate ¢ ceMaHTHUYECKUMHU JaHHBIMHU, TMOAKIIOYAEMBIMU K CIIOI0 W3
BHemHUX UcTouHKOB BDE, ODBC mmu ADO uepe3 onucarenn 6a3 JaHHBIX
(momydars naHHble MOXHO u3 Tabmui Paradox, dBase, FoxPro; Microsoft
Access; Microsoft SQL Server; ORACLE u npyrux ucrounnkoB ODBC wunu
ADO);

BrimonHsaTe 3ampockl kK 0a3aM JaHHBIX C OTOOPaXKEHHEM pe3ydbTaTOB Ha
Kapte (IIOMCK  OMNpEeJeNIeHHONW HMH(POpMAllMU, HAXOXKJCHHE CYMMBI,
MaKCUMaJbHOT'0, MUHUMAJILHOTO 3HAaYeHUs, U T.11.);

BhITIONHATE TPOCTPaHCTBEHHBIE 3aMPOCHI IO 0OBEKTaM KapThl B COOTBETCTBUH
co crnierudukausamu OGC;

CoznaBaTth MoJienb penbeda MECTHOCTH M CTPOUTH Ha €€ OCHOBE M3OJIMHHH,
30HBI 3aTOIUICHUSI MPOQWIA U PaCTpbl pelibeda, pacCUUTHIBATH IJIOMIATN U
00BEMBI;

DKCHOPTUPOBATH JIAHHBIC U3 CEMAHTUUECKOW 0a3bl WK pe3yJbTaThl 3aIpoca B
nekTpoHHY0 Tabmuity Microsoft Excel unu ctpanuny HTML;

[IporpaMMHO WIM TIO CEMAaHTHYECKMM JaHHBIM CO3/laBaTh TEMaTHUYECKUE
pacKpacku, C IIOMOIIBIO KOTOPBIX MEHSETCS CTHUJIb OTOOPaKEHUS 0OBEKTOB;
BriBonuTh 17151 BceX OOBEKTOB CIOS HAAMUCU WM OUPKH, TEKCT HAAMUCHU
MOXET Kak OpaTbCsi U3 CEMaHTHYEeCKOM 0a3bl JaHHBIX, Tak U

NIEPEOIPENEIATHCS TPOTrPAMMHO;



e OrobOpaxarh O0O0BEKTHI ciosi B Qopmare TniceBno-3D  mo3BoIsIONIEM
BU3YaJIM3UPOBATHCSI OTHOCUTENbHBIE BBICOTHI OOBEKTOB (HAIpPHUMEpP, BHICOTHI
3MaHUN);

e Co3maBaTh M HUCHOJB30BaTh OUONIHOTEKY TrpapUUecKUX 3JIEMEHTOB CHUCTEM
TEIJIOCHA0KEHUS U PEKUMOB UX (YHKIIMOHUPOBAHUS;

e Co3maBaTh  pacyeTHBIE  CXEMBl  WHXCHEPHBIX  KOMMYHUKAMA  C
aBTOMAaTHYECKUM (DOPMHUPOBAHUEM TOIOJIOTHH CETU U COOTBETCTBYIOIIMX 0a3
JTaHHBIX;

e V3MEHSTH TOMOJIOTHIO CETEH U PEKUMBI pabOTHI €€ JIEMEHTOB;

e Pemarer ToOmonormueckue 3amayvl  (M3MEHEHUE COCTOSIHUS  OOBEKTOB
(mepekitoueHus), MOMCK OTKIIOYAIOUIMX YCTPOWCTB, IMOUCK KpaT4allIux
MyTEe, TOUCK CBA3aHHBIX OOBEKTOB, MIOMCK KOJIEI);

e Jlns OBICTPOrO TEpEeMEIIeHUs B HYKHOE MECTO KapThl YCTaHABIMBATH
3aKJIaAKH (3aKJIajKa Ha TOYKY Ha MECTHOCTH C OIPENEICHHBIM MacIITadoM
OTOOpaXeHUsI M 3aKjajika Ha OMpEeJeICHHbIH O0BEKT cliosi (BechMa YI00HO,
€CJIM 0OBEKT - ABMKYLIUICS IO KapTe));

e C MoOMONIbIO TPOEKTOB PACKPBIBATh CTPYKTYpYy TOTO WIM WHOTO OOBEKTa,
M300paKEHHOTO Ha KapTe CXEMaTHYHO;

e (Co31aBaTh MaKeThl IICYATH;

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

e DkcnoptupoBath rpadguueckue 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 OcymecTBasTh MPOrPaMMHBIA JTOCTYH K JaHHBIM 4epe3 OOBEKTHYIO MOJEIb
JUISL HallMCaHusl COOCTBEHHBIX KOHBEPTEPOB;

e Co3naBarb COOCTBEHHBIE MTPUIIOKEHHUSI, paboTarolye noJ1 yrnpasieHueM Zulu.
3.2.2. Opranuszanus rpaguyecKux JaHHbIX
I'paduyeckue paHHBIE OpraHu30BaHbl MocioiHo. Croil SBISETCS OCHOBHOM

uH(OPMAIIMOHHOW enuHuIel cucteMbl. Kaxaplii OOBEKT CIIoS WMEeT YHHKATbHBIN

unentudukarop (ID mmm «xiouy). B mporpamme npuUMEHSIOTCS CIIEIYIOIINE THITBI CIIOEB:



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

BekTopHbIe ciion

OOBEKTHI BEKTOPHOTO CJIOSI JIESATCS Ha  MPOCTHIC (IpUMUTHUBBI)

1 TUTIOBBIC (KJTacCU(PUITIPOBAHHBIE OOBEKTHI).

[IpUMUTHBBEI MOTYT OBITH:

® TOYCYHBIC (MUKTOTPAMMBI WU «CUMBOJIBI»);
® TEKCTOBHIC,

® JIMHEWHBIC (JIMHUU, TIOJUIUHUN);

e [UIONIaJHBIC (KOHTYPBI, TOJUKOHTYPHI).

TunoBble 0OBEKTHl OMHUCHIBAIOTCS B OMOIMOTEKE TUMOB 00BEKTOB. Kakmbiii Tum
OMHUCHIBACT TUIOIIATHOM, JIMHEWHBIM WM CHUMBOJIBHBIA THUIIOBOM TpaUUeCKUil OOBEKT,
UMEET IMOJIb30BaTEIhCKOE Ha3BaHWE U MOXET OBITh CBSI3aH ¢ COOCTBEHHOW CEMaHTHYECKOU
0a30ii JTaHHBIX.

Kaxnmprii THm 00BEeKTa MOXKET HMETh HECKOJIBKO PEXHUMOB, KOTOpPHIE HMEIOT
MOJIb30BATENLCKOE Ha3BaHME, W 3aJal0T PA3IMYHBIE CIIOCOOBI OTOOpaKEHHs JTaHHOTO
TUIIOBOTO OOBEKTA.

TunoBbie 00BEKTHI MOT'YT OBITH:

® TOYCYHBIC (MTUKTOTPAMMBI HIIA «CHMBOJIBI);
® JIMHEWHbIEC (IMHUU, TOJUINHUN);
e [UIONIaJHbIEC (KOHTYPBI, IOJIUKOHTYPHI).

ATpuOyTHBHBIC WM CEMAaHTHYCCKUE JIAHHBIC BEKTOPHOTO CJIOS XPaHATCS BO
BHEITHEM HMCTOYHUKE JAHHBIX W TOJKIIOYAIOTCS K CJIOK0 uepe3 COOCTBEHHBIN OMHCaTelb
0a3pl naHHbIX. K 0HOMY €010 MOXET OBITh MOAKIIOYEHO MONEPEMEHHO MPOU3BOJIBHOE
YHCII0O CEMAHTHYECKUX 0a3 JaHHBIX. [IpUMHUTHBBI TOJB3YIOTCS OOIICH CEMaHTHYECKOH
0a30if JaHHBIX, TUIIOBBIE OOBEKTHI - COOCTBEHHOM ISl KXKJIOTO THIA (OJTHAKO IS Pa3HBIX
TUIIOB MOXXHO TIOJIKJTFOYUTh OJIHY U Ty XK€ 0azy).

PacTposbie ciion

PactpoBbIiM crioeM MOKET ObITH TUOO OTIAEIBHBIN PACTPOBBIA OOBEKT, JTUOO Tpymmma

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



pacTpoBbIX OOBEKTOB MJIM BIIOKEHHBIX pAcTpPOBbIX TIpynn. Yuciao pacTpoB B CJoO€
OTPaHMUYEHO JIMIIb JUCKOBBIM MPOCTPAHCTBOM (Zulu crpaBisieTcst ¢ MOJeM U3 HECKOJIBKHX

TBICSIY PaCTPOB).

ITonnepxxuBaemeie popmatsl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.2.2.1. Pabora ¢ cucTeMaMH KOOPAMHAT U KapTorpadpuueckKuMu

NMPpOoCKINAMHU

I'paduyeckue naHHbBIE MOTYT XPAHUTHCS B PA3IMYHBIX CHCTEMax KOOPAUHAT U
O0TOOpaXKaThCsl B PA3IMYHBIX MPOCKIUSAX TPEXMEPHOM MOBEPXHOCTH 3€MJIU Ha IIOCKOCTD.

Cucrema mpensaraer HabOp MpeIONpeeIeHHbIX cucTeM KoopauHaT. Kpome Toro,
IIOJI30BATEIb MOXKET 3a/1aTh CBOK CUCTEMY KOOPAWHAT ¢ MHAWBHUAYAJIbHBIMU [TApAMETPAMHU
JUISL IOIIEPKUBAEMbIX CUCTEMOM MPOEKIIUH.

B uwactHOCTH, 3Ta BO3MOXHOCTH MO3BOJIAT, NMPU HM3BECTHBIX MapamMeTpax (KiIrouax
nepexo/ia), IpUBSA3bIBaTh JaHHBIE, XPaHAIIMECs B MECTHOM CUCTEME KOOPAUHAT, K OJJHOH U3
[J1I00aJIbHBIX CUCTEM KOOPIMHAT.

JlaHHBIE MOKHO TIEPETIPOCIIMPOBATH U3 OJIHOM CUCTEMbI KOOPJUHAT B APYTYIO.

3.2.2.2. OpraHu3ainusi CEeMAHTHYECKUX TAHHBIX

CeMaHTHYECKHE JaHHBIE MOAKIIOYAIOTCSI K CJIOK0 M3 BHEMIHUX MCTOYHUKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects
(ADO) yepe3 onucarenu 0a3 TaHHBIX.

[Tony4aTe JaHHBIE MOKHO H3:

e Tao6aun Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e npyrue ucrounuku ODBC nnu ADO.

e Bo03MOXXeH UMIIOPT/3KCIIOPT JAAHHBIX B CIEAYIONINE (pOpMATHI:
e Maplnfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e DOkcnopt kapTsl (Windows Bitmap (BMP));
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e Dkcnopt cemantmueckux maHHbX (Microsoft Excel, HTML, TtekcToBbrit
dbopwmar).

3.2.2.3. IlpeacraBiieHue TaHHBIX HA KapTe

Kapra moxeT comepkaTh MPOU3BOJILHOE YUCIO rpadudeckux cioeB - OJHU U Te Ke
rpaduueckue ciIoM MOTYT OBITh MOMEIIECHBI B pa3HbIe KapThl C Pa3HBIMA HACTPOHKaMU
otoOpaxxeHusi. Kapta umMeeT BO3MOXHOCTb 3a/1aHUs TT0JIH30BATEIHCKOTO UMEHH, 11BeTa (poHa
U MacIITaOHOM CEeTKH.

JlaHHbIe, XpaHAMIMXCS B PA3HBIX CHUCTEMaX KOOPIMHAT, MOXHO OTOOpakaTh Ha
OJIHOM KapTe, B OJHOW U3 KapTorpaduueckux mnpoekiuit. [Ipu s3TomMm mepecueT KOopauHAT
(eciu oH TpeOyeTcs) M3 OJHOTO JaTymMa B JIPYrod U M3 OJHOW MPOEKIUH B APYTYIO
MIPOM3BOIUTCS TIPU OTOOpaKeHUH "Ha JIeTy'".

[IpuMUTHBEI MOTYT WMETh WHAMBHAYaJIbHBIC CTHIHW OTOOpakeHHsS (I[BET, CTHUJIb,
TOJIIIMHA JIMHUM; [BET W CTWIb 3aJIMBKU; MHUKTOrpamma; (opmar Tekcra). Tumosbie
00BEKTHI UMEIOT CTUJIb B 3aBUCUMOCTH OT PeKHMMa (COCTOSIHHS), KOTOPBI OIpenemnseTcs: B
OuOIMOTEKH TUMOB 00BEKTOB Ci0sl. CTHUIIL IPUMUTUBOB MOXKET MEPEONPEesiTh KapTon -
JUTSL BCEX TPUMHUTHBOB MOXXHO MPUHYIUTEIBHO 3a/1aTh OJIUH CTUJIb.

Ctuiib OOBEKTOB MOKHO MEHSATH C IMOMOIIBI0O TEMAaTUUECKUX packpacok. Ilpu atom
packpacka MOKeT ObITh CO3/[aHa 10 CEMaHTHYECKUM JIaHHBIM WJIA ITPOTPAMMHO.

EcTh BO3MOXHOCTB BBIBOJIUTH JIJISE BCEX OOBCKTOB CIIOS HAANMUCH WM OUpKH. TekcT
HAMUCH MOXET OpaThCs U3 CEMaHTHUYECKOW 0a3bl JaHHBIX. TEKCT HAAMUCH TaKkKe MOXKET
NePeorpeieNsATECA MPOrpaMMHO. BUPKU TeHEepUpyrOTCS aBTOMATHYECKH, HO MOTYT TTOTOM
pacCTaBIATHCS TOJIB30BATENIEM B HYKHOE PACTIONOKEHUE U B HY)KHOUM OpPUEHTAIUH.

Jlyis  OBICTPOTO TEpeMEeIeHUsI B HYXKHOE€ MECTO KapThl MOXKHO YCTaHABJIUBAThH
3aKIaJKy. 3aKIagKka Ha TOYKY Ha MECTHOCTH C OTIPEICIICHHBIM MacIITa00OM OTOOpakKeHUSI.

Kapty MoXHO medaraTth ¢ pa3au4HBIMUA ONIUSMU (HAa OJIHOM CTpaHUIle WU
HECKOJIbKMX CTpaHUIlaX, B 3aJaHHOM MaciuTabe WM BIUCAaB B 3aJlaHHbIC TabapuThI, Ha

CTpaHULaX AJis MOCHEAYIOIIeH CKIEeHKH U T.11.).

3.2.2.4. OpraHuzanusi KapT

Nmeercss BO3MOXKHOCTH y2106H0 OpraHn3oBaThb KapThl, O6’BGJII/IH€HHI)IG O6IH€I>'I

TeMaTukoi. COBOKYITHOCTh KapT, OOBEAMHEHHBIX OOIIUM IMOJIb30BATEIILCKUM WMEHEM H,
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eciii TpeOyeTcs, HAOOPOM HEPAPXUUECKUX CBS3EH MEKIY dTUMHU KapTaMu, MPEICTaBISET

c000¥ MPOEKT.

B pamkax mnpoekrta KapThl MOXHO CBS3BIBATH MEXAY COOOH C TMOMOIIBIO

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

yKa3aHHEM MECTOPACIIOJIOKEHHUS U MacITaba.

3.2.25. PenakTupoBanue 00beKTOB

JU1 peakTUpOBaHus U BBOJA OOBEKTOB MPETyCMOTPEHBDI:

Bo3moxxHOoCTH BBOJIA U PCAAKTHUPOBAHUA:

BBO/JI C KpaHa MBIIIKON

BBOJI 110 KOOPJMHATAM C KJIaBHaTyphl
TpacCcUpOBKa JTMHUN

aBTO3aMbIKaHHE KOHTYPOB
BBIPE3Ka/KOMUPOBaHNE/BCTAaBKa - TyOIMpOBaHUE
MOBOPOT OOBEKTA.

Onepanuu ormMeHbl/Bo3Bpara neicteus (Undo / Redo).

PenaktupoBanue rpymibl 0ObEKTOB:

yIaJICHUE - IEPEMEIICHHC;

TyOnMpoBaHUE;

TTOBOPOT - BBIPE3Ka/KOMMUPOBAHNE/BCTaBKA.
PenaxtupoBanue 31eMEHTOB OOBEKTA:
nepemMeleHre/ yjaacHue/BcTaBKka y3JioB;
nepemMenieHue/yaaieHue peoep;

pa30ueHue yJyacTka CHUMBOJIBHBIM O0BEKTOM;

TpaHcopMarus.

3.2.2.6. BexTopHbIe OBepJieiiHbIE ONePAIUH

Oseprneil - omepamusi HaJOXKEHHs Jpyr Ha JApyra JIByX Wid Ooiee CloeB, B

pe3yibTaTe KOTOpOoWl oOpa3yeTcss OAMH MHPOU3BOIHBIN CIIOM, COAEpKaluii KOMITO3UIUIO

IMPOCTPAaHCTBCHHBIX 00BEKTOB HUCXOOHBIX CJIOE€B, TOIIOJOTHUIO ITOU KOMIIO3UMIIUN U

aTpuOyThl, apUPMETHUECKH WM JIOTUYECKH MPOU3BOAHBIE OT 3HAYCHHH aTpHOyTOB

UCXOHBIX OOBEKTOB.
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[Tonnep>xuBaroTCs ClIEyIOLIME BEKTOPHBIE OBEPJIEIHBIE ONEpaLlUu:
e oObenuHeHHME  O0O0BEKTOB ¢  HacienoBanueM  ID  (yHMKaJIbHOTO
UICHTU(PUKATOPA);
® pa3beIUHEHUE OOBEKTOB;
® paszereHue OJHOro 00beKTa rpynnoi 00bEKTOB;
® BBIPE3KA U3 OJHOTO 00BEKTA 00JIACTU IPYIIIBI 0OBEKTOB;
e oTpe3aHHe 00beKTa BHE 00JACTH IPYMIBI APYTUX 00BEKTOB;
® Y3JIOBaHMUE;
e OydepHbIe 30HBI;

¢ [IOCTPOCHHUC KOHTYPOB IIO CCTHU.

3.2.2.7. KoppekTHpoBKa pacTpoB

B cucreme peannzoBaHa KOpPpPEKTUPOBKA pacTpoBbIX (alljioB, cojaepKalnux
CKaHUPOBAHHYIO C IUIAHIIETOB TONOOCHOBY. KOppekTHpoBKa HMCKa)K€HUIl CKaHWPOBAHUS
MPOU3BOJUTCS IO TOYKAM PacTpa, KOOPAUHATHI KOTOPBIX M3BECTHBI. Kak MUHUMYM JOKHBI
OBITh U3BECTHBI YETHIPE TOUKHU, ONPEEISIOIINE YIIIbI IUIAHIIeTa.

[Tponenypa KOppEeKTHPOBKU CO3[AE€T HOBBIM PACTp, YINIBI KOTOPOTO COBMNANAOT C
yriaMH IUIaHIIETa, T.€. IMpoLeAypa KOPPEKTHPOBKH 00pe3aeT OTCKAaHWPOBAaHHBIE, HO

JINITHUEC, I10JI4.

3.2.2.8. MoaeaupoBaHue ceTeil M TONMOJOTHYECKHE 32241 HA CETAX

Hapsny c¢ obbrunbeim mnst TUC pazgenenHneM OOBEKTOB HAa KOHTYPHI, JIOMaHbIE,
KOMOMHHPOBaHHbIE KOHTYPbl, KOMOMHUPOBaHHbBIE JIOMaHble, Zulu noaepKuBaeT JUHEHHO-
Y3JI0BYIO TOIIOJIOTHIO, YTO IO3BOJIAET MOJEIUPOBATh HHKEHEPHBIE CETH.

Hapsiny ¢ ob6srunbiM mnss [MIC pa3neneHueM oOBEKTOB Ha KOHTYPHI, JIOMaHbIE,
CUMBOJIBI, Zulu TOANEpXKUBAECT JIMHEHHO-Y3JIOBYIO TOMOJIOTHIO, UTO IO3BOJIAET
MOJCIIMPOBATh HH)KEHEPHbIE U Jpyrue ceTh. Tomosiorudeckas cereBas MOZCIb
npenacraBisier co0oil rpad ceTu, y3lIaMH KOTOPOrO SIBJISIFOTCS TOYEYHbIE OOBEKTHI
(KOJOAIIBI, MCTOYHHMKH, 3aJBIDKKHM, PYOWIBHUKH, MEPEKPEeCTKH, morpedurtenud U T.1.), a
pebpamu rpada SABIAIOTCS JIMHEHHBIE OOBEKTHl (Kabeiu, TpyOONpPOBOJBI, YYACTKH

JIOPOXKHOM CeTH U T.1I.).
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Tononoruveckuid pemakTop CO3JAaET MaTEeMaTHYECKyl0 MOAENb Tpada CceTu
HEMOCPECTBEHHO B Mpoliecce BBoja (pucoBaHus) rpapuueckoil nHpopmanuu. Menonbys
MOJEINIb CETH MOXXHO pEIIaTh psAd TOIMOJOTMYECKMX 3a/1ad, MOUCK KpaT4aullero MyTH,
aHaJIN3 CBA3HOCTH, aHAJIN3 KOJIEL, aHAJIN3 OTKJIFOYEHHMH, TIOMCK OTKIIYAIOIINX YCTPONCTB U
T.A. MOXHO MEHATh COCTOSSHUS OOBEKTOB (MEPEKNIIOYEHHs) C  MOCIEAYIOIUM
aBTOMATHYECKUM OOHOBJICHHEM COCTOSIHUSA BCEH CETH (nammpumep,
BKJIFOUEHUE/BBIKIIIOUEHUE 3a/IBHXKKH TPYOOINpPOBO/Aa) BBIMOJHATH IOUCK OTKIIIOYAIOIIHUX
yCcTpoHCTB  ((hopMHpOBaHUE CIUCKA OOBEKTOB, HMEIONIMX MPHU3HAK «OTKIIOYAloIlee
YCTPOWCTBO», NPU OTKIIOYEHUH KOTOPHIX BBIOpDAHHBIM OOBEKT TaKKe NEPEeBOAUTCS B
COCTOSIHUE «OTKJIFOUEH»), KpaTyalIluxX nyTel (HaXOqUuTh KpaT4allui MyTh 110 CETH MEXIY
BbIODaHHBIMH Y3JIaMH C YYETOM HalpaBiIeHUH Y4acTKOB), CBSI3aHHBIX OOBEKTOB (HAXOAUTCS
MHOKECTBO OOBEKTOB CETH, IOCTH)KMMBIX M3 BBIOPDAHHOTO Yy3Jla CETH, JOCTHKUMOCTh
MOJKET ONpeAeNsaThCs 0e3 ydeTa HalpaBIeHUs y4acTKOB, C YU€TOM M MPOTUB HaIlpaBIICHUS
Y4aCTKOB), UCKaTh BCE KOJbIlA CETHU, B KOTOPbIE BXOAT BCE BEIOPAHHBIE OOBEKTHI.

CeTb BBOJUTCS KaK COBOKYITHOCTb THIIOBBIX TOYEYHBIX OOBEKTOB, COEIMHEHHBIX
TUNOBBIMM JIMHEWHBIMH OOBEKTaMH, MMEIOLUIMMHM HpPHU3HAK «ydacTok». WHpopmanus o
TOMOJOTUU (OpPMHUpPYETCS aBTOMATHYECKH - €CIU «IOTAHYTh» 3a Yy3el WU pedpo,
CBSI3aHHBbIE OOBEKTHI Takke rnepemerarorcs. OObEKThl CETH MOXHO OTKPEIISATh U 3aHOBO
IMPUKPEIUIATH APYT K APYTY OJHUM JIBU)KEHUEM MBIIIKH.

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

cererr ZuluThermo.
3.3. Moayas ZuluThermo

Monyne ZuluThermo mo3BojisieT co3AaTh PaCYETHYIO MAaTEeMaTHYECKYH) MOJIEh
CETH, BBINOJHUTH MACMOPTU3AIMIO CETH, M HAa OCHOBE CO3JaHHOM MOJEIM pelIaTh
nH(pOpMaAIMOHHBIE 33/a4M, 3aJa4l TOTOJIOTMYECKOTO aHallh3a, W BBIMOJHATH Pa3IUYHbBIC
TEIUIOTUPABINYECKUE PACUETHI.

Pacuery momnexaT TYNHMKOBBIE M KOJIBIIEBBIE TEIJIOBBIE CETH, B TOM YHUCIE C
MOBBICUTEIBHBIMA ~ HACOCHBIMH ~ CTAHUMSIMH M JPOCCEIUPYIOIIUMH  YCTPOUCTBAMMU,
paboTarolue oT OJHOTO WM HECKOJIBKUX UCTOYHUKOB.

[Iporpamma mpegycMaTpuBaeT TEIUIOTHAPABIMYECKUN PACUET C NMPUCOCIUHEHUEM K

CeTH HMHJMBHUIYaIbHbIX TerIoBbIX MyHKTOB (MTII) M meHTpadbHBIX TEIUIOBBIX ITYHKTOB
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(ITTI) mo HEcKONbKUM JECATKAMHM CXEMHBIX PELIEHWH, NMPUMEHSEMbIX Ha TEPPUTOPUU
Poccun.

Pacuer cucrteM TemiIOCHaOXEHUS MOMKET MPOU3BOJUTHCS C YYETOM YTEUYEK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPeOIeHHs, a TAK)Ke TEIJIOBBIX MOTEPh B TPyOOIpOBOAaX
TEIIOBOM CETH.

Pacuer TemnoBBIX moTeph BeneTcs MO0 MO HOPMATUBHBIM MOTEPSIM, JUOO IO
(haKTHYeCKOMY COCTOSIHUIO U3OJISIIUU.

Pacuerst ZuluThermo wmoryr paboTrarb Kak B TECHOW HWHTErpalMikl ¢
reonH(opMaloHHON cuctemoii (B Buae wmonynsa pacumpenus [MC), tak u B Buue
OT/ENbHOM OMOJMOTEKH KOMIIOHEHTOB, KOTOPBIC TIO3BOJISIIOT BBIMIOJHATh pPACUETHl U3
IIPUJIOKEHUN MOJIb30BATENEH.

CocraB 3agau:

® [IOCTPOEHHUE PACUETHOU MOJIEIH TEIUIOBOU CETH;
® [aCMOPTHU3ALNS OOBEKTOB CETH;

® HaAJAJOYHBIN pACUET TEIJIOBOU CETH;

® [IOBEPOYHBIN pacyeT TEIJIOBOU CETH;

® KOHCTPYKTOPCKHI pacueT TEIJIOBOM CETH;

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

® [IOCTPOCHHE MMHE30METPUUECKOTO TpaduKa;

® PACYCT HOPMATHUBHBLIX MMOTCPH TCILIA YEPE3 U3O0JIALUIO.

3.3.1. IlocTpoeHune pacyeTHOI MO/e/H TeNJIOBOM ceTH

[Ipu paGote B reomHGOPMAIMOHHOW CHCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCHUTCSl C TIOMOIIBbIO MBIIIKKM WM 0 KoopauHatam. [Ipu sTtom cpazy dopmupyercs
pacdyeTHass Mozenb. llocime rpaduyeckoro M300paKEHHS CHUCTEMBI TEIIOCHAOKEHHS,
HEOOXOAMMO 3a7aTh PacUETHBIC MapaMeTpbl OOBEKTOB U BBIMOJIHUTH COOTBETCTBYIOIINE
pacueTsl.

TemoBast ceThb BKJIIOYAeT B ce0s CIEAYIONIMNE OCHOBHBIE OOBEKTHI: HCTOYHHK,
y4acToK (TpyOOIPOBOIBI), MOTPEOUTENH U Y3JIbI: IIeHTpaibHbie TeruioBbie MyHKTHI (LI TII),

HACOCHBIE, 3alIOPHYIO U PETYJIHPYIOLLYIO0 apMaTypy, KAMEPBI U APYrUe DIEMEHTHI.
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HUcrounuk

Hcmounux — 3TO CHUMBOJIbBHBIA OOBEKT TEIJIOBOW CETH, MOJSTUPYIOIIHN PEeXUM
pabotel koTenbHOM mnum TOLl. B maremarnueckoil MOJENM HCTOYHUK MPEACTaBISETCA
CEeTEBBIM HACOCOM, CO3JAIOLIMM pPAaclojlaraéMblii Hamop, M MOANUTOYHBIM HACOCOM,
ONPENIEISIONINM Harop B oOpaTHOM TpyOompoBojie. YClIOBHOE 0003HaUYE€HHUE UCTOYHUKA B
3aBUCUMOCTH OT pekuMa paboThl MpelcTaBieHO Ha pucyHke. Ilpu paboTe HECKOIBKHX

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

L BEMKYEH
‘ OTHHMEH

Pucynokl - YcioBHOe H300paxeHHe HCTOYHUKA

Yuacrtok
Yuacmok - 3170 TUHEHHBINH 00BEKT, HA KOTOPOM HE MEHSFOTCS:
— JuameTp TpyOoImpoBOJa;
— THUI OPOKJIAJIKY;
— BU/JI U30JISILINY;
—  pacxoj TeTIOHOCUTEIS.
JIByxTpyOHasi TEIUIOBasi CETh M300pakaeTcsi B OJIHY JIMHHUIO U MOXKET, B 3aBUCHUMOCTH
OT JKEJIaHWs TI0JIb30BaTelsl, COOTBETCTBOBATh WJIM HE COOTBETCTBOBATH CTAHAAPTHOMY
nzoopaxenuto cetu o 'OCT 21-605-82.
Kak nr000ii OOBEKT CeTH, y4acTOK HMMEET paszHble PEeXHMBbl pabOThI, HAIpUMED,
«OTKIIFOYEH TOMAIONINN» WIH «OTKIIYEH O0OpaTHBIN», CM. puc. «Pexxumbl n3obpakeHus
y4acTKa» . OTH PEXUMBI IMO3BOJSIOT CMOJIETUPOBATH 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

Pucynok? - H300pakeHne HECKOJIbKHUX COCTOSTHUI YUYACTKOB, 32/1aBA€MbIX PA3HbIMH
pe:xxuMamMu

Ysea

V3en - 3T0 CUMBOJIBHBIA OOBEKT TEIIOBOM CETH. B TEmnoBoi ceTu y3namu sSBISIOTCA
BCE OOBEKTHI CETH, KPOME HCTOYHWKA, MOTpeOUTeNs W Yy4acTKOB. B martemarnueckoi
MOJICJIU BHYTPEHHEE TMpEACTaBICHUE OOBEKTOB (KpOME MCTOYHUKA, MOTpeOUTens,
nepembruky, L[TII u perynsatopoB) mMomenupyeTcss AByMsl y3jlaMH, YCTaHOBJICHHBIMU Ha
MOIaroIIEM U 00paTHOM TPYOOIPOBOIAX.

YcnoBHoe 0003HAUEHUE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT PEXHUMa pPabOThHI

MIPEJICTABIEHBI HA PUCYHKE 3.

TennoBal KaMepa

@ paseeTBneHue

»- cMeHa OuameTpa

Pucynok3 - YcnoBHoe nsobpaxeHue y3rnoBbiX 00 bEKTOB
[IpocTeiM y3710M B MOAENM CUWUTAETCA JOOOW y3es, YbM CBOWCTBA CIEIMATIBLHO HE
OroBOpeHbI. [IpocToil y3em CiyKUT TOJIBKO ISl COEUHEHUS YYaCTKOB. TaKUMHM y3JaMH ISt
MOJIETN SIBJIAIOTCS TEIUIOBBIE KaMepbl, OTBETBJICHHS, CMEHbl JMAMETPOB, CMEHa THIA

IMPOKIIaAKK UJIN THUIIA U30JIA0WU U T. 1.

IlenTpajbHbIE TEMJIOBbIE IIYHKTHI

Llenmpanouwiti  mennosou nyukm (LTI) - 5>T0 y3en JONOJTHUTEIHHOTO
peryaupoBaHusl M paclnpeleseHus TeIUIoBoM dHepruv. Hamuume Takoro ysma
[IOAPa3yMeBaeT, 4YTO 33 HUM HAaxOIWUTCS TYIHKOBAas CE€Th, C WHAMBUIAYAIBHBIMU
notrpeburensimu. B LTIl MoxeT BXOAUTh TOJBKO OAMH Y4aCTOK M TOJBKO OJMH Y4acTOK
MOXET BBIXOAUTb. IlpuyeM BXOAAIMI Yy4YacTOK HMAET CO CTOPOHBI MAarucCTpajd, a
BBIXOJSIIMIA y4acTOK BeAET K KOHEYHbIM moTpedutensiM. Buyrpennsas komaupoBka L[TII

3aBUCUT OT €r0 CXEMBbI NMPHUCOEAMHEHUS K TEIUIOBOM CEeTH. DTO MOXKET ObITh IPYNIOBOM
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ANEBATOpP, TPYNIIOBOM HACOC CMEUICHUS, HE3aBUCUMOE MOJAKIIOYEHUE  TPYIIIbI
noTpebuteneit, Ooinepsl Ha ['BC wm T.n. Ha paHHBII MOMEHT B pacmopsiKeHUU

nosib3oBarens 28 cxeM npucoeaunenus LTI

o

MarvcTpane
r
r
r
r

o

Pucynok4 - U3o6paxkenue L{TII

BenomoraresibHbIN Y4aCTOK

Bcnomoeamenvhuwiti yuacmox - yKasplBaeT Hadallo TPYOONPOBOJOB TOPSUETO
BOJIOCHAOXKEHHS TIpU 4eThIpEXTpyOHOU TemioBor cetu mocie LTI, Dto HebGombImoit
Y4acTOK 3aKaHYMBAETCS TMPOCTBHIM Y3JIOM, K KOTOPOMY MOAKIIOYAETCS TPYOOIPOBOI

ropsiuero BoJI0CHa0XeHHUs, Kak moka3ano Ha puc 5. «llonkmouenue Tpyoomnposoaa ['BCy.

BcnomoratenbHeIA
y4acTtok ana UTN

J/
uTn — “e

PucynokS5 - Iloakawodenue Tpyoonposoga I'BC

IHoTpeduTenn
Ilompebumens — 5TO KOHEYHBIA OOBEKT ydYacTKa, B KOTOPBIA BXOAWT OJUH
MOJIAIOIIMN ¥ BBIXOJUT OJMH OOpaTHBIA TpyOOIpoBoJ TermtoBoi cetu. [lon morpedburenem

IMOHUMAETCs a0OHEHTCKUH BBO/J B 31aHUC.
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VYcinoBHOe 0003HaYeHHWE TOTPEOMTENsT B 3aBUCHMOCTH OT pEXUMa pPaOOTHI

MPEJICTaBICHO HA PUCYHKE 6.

. BEMOYHEH
. OTENKYeH

PucyHnok6 - YciaoBHoe n300paxkeHue norpeduTess

[ToTpebutenp TEIIOBOH JYHEPTUM XapaKTepU3yeTCs pacueTHBIMH Harpy3KaMH Ha
CHUCTEMY OTOIUICHMS, CHUCTEMY BEHTWISIIMM U CHCTEMY TOPSYErO BOJOCHAOXKEHUS W
pacyeTHBIMHU TEMIIEpaTypaMHu Ha BXOJIE, BBIXOJIe MOTPEOUTENS, U paCUETHON TeMIepaTypou
BHYTPEHHETO BO3/1yXa.

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

BuyTpeHHsisi konupoBka TOTpeOUTENss CYIIECTBEHHO 3aBUCHUT OT €ro CXEMbl
MPUCOCAMHEHUS K TeIuloBOM ceTH. CXeMbl MOTYT OBITH 3JI€BAaTOPHBIC, C HACOCHBIM
CMEIIIEHWEM, C HE3aBUCHUMBIM IPHUCOCAMHEHUEM, C OTKPBITHIM HJIM 3aKPBITBIM OTOOPOM
Bojibl Ha I'BC, ¢ perynstopamu TemmepaTyphl, OTOIUICHHSA, pacxoaa U T.A. Ha maHHbI
MOMEHT B pacropsbKEeHUU MoJib30oBaTeNs 31 cxeMa nMpucoeAMHEHUs TOTPEOUTEICH.

Ecam B 37aHMM HECKOJIBKO Y3JIOB BBOJIa, TO OOBEKTOM «IOTPEOUTENH» MOXKHO
OTHMCaTh KaXIbli BBOJ. B TOke BpeMs KaK OJWH MOTPEOUTENh MOYKHO OIMCATh IIEJIBIMA

KBapTaJl WU 3aBO/I, 33/1aB /I TAKOTO OTpeOuTeNsi 0000IIEHHBIE TETIOBBIC HATPY3KHU.

O0001meHHbIIT OTPEOUTEIb

Obobwennviii.  nompebumenb — CUMBOJBHBIH  OOBEKT  TEIUIOBOM  CETH,
XapaKTePU3YIOMUUCA  MOTPEOSIEMBIM  PacXOJOM  CETEBOM BOABI WM  3aJaHHBIM
CONpPOTUBIICHHEM. TakuM TOTpeOUTEIEM MOXHO MOJICIMPOBaTh, HAMpUMeEp, OOIIYIO
HArpy3Ky KBaprajia.

YcnoBHoe o6o03HaueHUE OOOOIIEHHOTO0 TOTPEeOUTENsT B 3aBUCUMOCTU OT PEKHUMA

paboThI IPEACTABIEHO HA PUCYHKE 7.
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BKNHOYeH
OTKNHOYeH

Pucynok7 - U300paxenue 060001IeHHOT0 MOTPeOUTEIA

Taxolt 00beKT y100HO UCMOIb30BATh, KOI/Ia BO3HUKAET HEOOXOAUMOCTh PacCUUTATh
TUIPaBIUKY ceTd 0Oe3 uHpopMalMM O TEIUIOBBIX Harpy3kax M KOHKPETHBIX CXeMmax
NPHUCOEIUHEHUS TOTpeOuTENEN K TeroBol cetn. Hanmpumep, npu pacuere MarucTpaabHBIX
ceTeil MH(QOPMALUU O KBApTAJIBbHBIX CETAX MOXKET He ObITh, a JAJIsl OLIEHKH NOTEph HAaropa B
MarucTpaisix JOCTaTOYHO 3aJaThb OOOOIIEHHBIE pPACXOIbl B TOYKaX MPUCOECIUHEHUS
KBapTaJOB K MaruCTPaJbHOMN CETH.

B onHonuHeliHOM uW300paxkeHMHM HE Tpedyercs MNOJKIoYaTh 000OIIEHHBIN
noTpeOuTeNb Ha OTIEIBHOM OTBOJSILEM yYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CTb B 3TOT y3€Jl MOXKET BXOAWUTh W/MIM BBIXOAWUTH JII00O€ KOJIMYECTBO YYaCTKOB. IDTO

ITO3BOJIACT 6BICTpO u YI[O6HO, C MUHUMAJIBHBIM KOJINYCCTBOM HUCXOAHBIX NJAHHBIX.

l
S > ——¢

McTOYMHHK 08 0GLWEeHHbIe NOTpebUTENU

Pucynok8 - BapuaHThl BK/IIO4YeHHe 00001IeHHBIX NOTPeduTeJiei

3aaBuiKKa

3aosudcka - 3TO CUMBOJIbHBIA OOBEKT TEIUIOBOM CETH, SIBISIONIUICS OTCEKAIOIUM
YCTPOMCTBOM. 3aJBMKKA KpPOME JBYX PEXKUMOB pPaOOTHl (OTKPBITA, 3aKphITA), MOXKET
HaXOJIUTHCS B MIPOMEKYTOUYHOM COCTOSIHIH, KOTOPOE OMPEIEIACTCS CTENEHBIO €€ 3aKPhITHS.

[TpomexxyTOYHOE COCTOSIHHE 3aBMXKKH JOJHKHO OIPENeNATCs pU €€ pexxume padoThl

| <| OTKPbBITA

N 3aKpbITa

Pucynok9 - YciaoBHoe nzo0pakeHue 3aBUKKH
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VYcnoBHOE 0003HAUYEHUE 3aIOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBHCUMOCTH OT
pexxrMa paboThl:

3aBUKKa B OJHOJMHEHHOM H300paKEHUU MPEICTABISIETCS OJHHUM Y3JIOM, HO BO
BHYTPEHHEM IPEACTABICHUM B 3aBUCHMOCTU OT 3aJaHHBIX IapaMeTpOB B CEMaHTUYECKOMN
0a3e [maHHBIX, MOXET OBITh YyCTaHOBIEHa Ha o0oux TpybompoBomax puc 10.

«OI[HOJ'IHHGﬁHOG H BHYTPCHHC IIPCACTABJICHHUC 3aIBHIKKHU)).

(] -

b—
a

Pucynok10 - OaHoJsimHeiliHOe M BHYTPEHHE NPeACTaBJICHHE 32 BHKKH

Ilepembruka

Ilepembiuka - 3TO CUMBOJBHBIM OOBEKT TEIJIOBOM CETH, MOJACIHUPYIOUIUN YIacCTOK

MEXy MOJAIOIINM B O0OpaTHBIM TPYOOIIPOBOAMHU.

VYcnoBHoe 0003Hau€HHE TEPEMBIYKHM B 3aBUCHUMOCTH OT pPEXHUMa paboThI

MPEJCTABICHO HA pUCYHKE 11.

OTEPBITA

3dKpbeITAa

Pucynokl11 - YciaoBHOe npeacraBiieHHe epPeMbIYKH

IlepeMbluka MO3BONSET CMOJCIUPOBATH YYACTOK, COCIUHSIOIIMN TMOJAIOIMIUNA ¢

oOpaTHbIi TpyOOIpoBOJbl. B 3TOT y3en MOXKeT BXOAWTH W/WUIM BBIXOJIUTH JIH0OOE

KOJINYCCTBO YYACTKOB.
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Pucynok12 - Ilepembruka
Tak kak mepeMpluka B OJHOJMHEHHOM M300paKEHUU MPEACTABICHA Y3JIOM, TO JJIs
MOJICJIMPOBAHNS COEAMHEHUS MEXIy MOJalolUM TpyOONpOBOJOM OJHOTO Yy4yacTKa H
oOpaTHBIM  TpyOONpPOBOJOM  JIPYrOro  ydacTKa OJHOTO JJIEMEHTa  «II€pPEeMbIUYKa

HenocTaTouHo. [loHamo0sTCs elle ABa y4acTKa: OJMH TOJIBKO MOAAIOLIUMN, IPYTrOM - TOJIBKO

00paTHBI.

Pucynok13 - CoennHeHnue Mexxay NoAAKIIMM TPYOOIIPOBOAOM OTHOI0 YYACTKa U
00paTHBIM TPYOONIPOBO/IOM JIPYIOr0 YYacTKa

HacocHas cranums

Hacocnas cmanyusi — cCUMBOJNBHBIA OOBEKT TEIUIOBOM CETH, XapaKTePU3YIOIIUNCS
3aJJaHHBIM HAIIOPOM WJIM HAIIOPHO-PACXOJHON XapaKTEPUCTUKON YCTaHOBICHHOI'O HACOCA.

Hacocnast cTanmus B OJHOJUHEHHOM M300paXCHUHU TPEICTABISAETCS OJHUM Y3JIOM.
B 3aBucumoctu oT TaOIMYHBIX MapaMETPOB ATOTO y3Ja HACOC MOXKET ObITh YCTAaHOBIIEH Ha
MOJIA0IIEM HIIM 0OpaTHOM TpyOOompoBoe, MO0 Ha 000UX TPYOOIPOBOIAX OJHOBPEMEHHO.
Jlnst 3amaHvs HaANpaBJICHWsS JCHCTBUS HAacoca B OTOT y3€d TOJBKO OJMH ydYacTOK

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

O

S e

Pucynok14 - HacocHasi craHuus
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Hacoc MoxHO MozienupoBaTh IByMs Crioco0aMu: 00 Kak HIeaJbHOE YCTPOHCTBO,
KOTOpOE€ U3MEHSET JaBJleHHEe B TPyOONpOBOAE HA 3aJaHHYIO BEIMUYMHY, JHOO Kak
YCTPOUCTBO, paloTaroliee C Yy4eTOM peajbHONM HAMOPHO-PACXOTHON XapaKTEPUCTUKHU
KOHKPETHOTO Hacoca.

B nepBom ciydae mpocTo 3aiaeTcsi 3HaU€HHE Haropa Hacoca Ha MOJAIIIeM W/Wid
oOpatHOM TpyOompoBoje. Ecnu 3HaueHuwe Hamopa Ha OJHOM U3 TPYOOINPOBOJIOB PaBHO
HYJII0, TO HAacoc Ha JToM TpyOompoBojae otcyrcTByeT. Ecnu 3HaueHue Hamopa

OTpHULATCIBbHO, TO 3TO O3HAYACT, 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 - IIbe3omerpuyeckue rpapuxku

Ha pucynke 15 BuaHO, Kak pa3/IMYHbIC HAMPABJICHUS YYacCTKOB, BXOIAIIMX U
BBIXOJSIIMX M3 HAcOca B COUYETAHWU C Pa3HBIMU 3HAKAMH HAIlOpa, BIUSAIOT HA PE3YJbTAT
pacueTa, OTOOpaKCHHBIN Ha MHE30METPUIECKUX TpaduKax.

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

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

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

Hmin ‘\\

Gmin Gmas

Pucynok16 - HanopHo-pacxoaHasi XapaKTepHCTHKA Hacoca

[lo 3amaHHBIM JBYM TOYKaM ompenensercss mapaboia ¢ MaKCUMyMOM Ha OCH
JABJICHUM, MO KOTOPOM pacyeT U OyIeT OmpeieNiaTh Halop Hacoca B 3aBHCHUMOCTH OT
pacxona. CinenyeT OTMETHThb, YTO XapaKTEpPHUCTHKA, 3a/laBaeMasi TaKMM 00pa3oM, MOXKET
OTIIMYATHCSI OT peaNbHOW XapaKTePUCTHUKU Hacoca, HO B Mpejenax padoueit obmactu obe
XapaKTePUCTUKU MTPAKTUYECKU COBMA/IAIOT.

Jlyis omucaHusi HECKOJBKUX MapajuiebHO paboTaoIIUX HACOCOB TOCTATOYHO 33]aTh
UX KOJMYECTBO W PE3yJbTUPYIOLIAs XapaKTEpUCTHUKa OylIeT OIpeiesieHa NpHU pacyuere
aBTOMATHYECKH.

Tak xak Hamopbl Ha TpaHUIAaX paboyeil obiiacTu Hacoca OepyTcst U3 CIPaBOYHUKA U
BCEI/1a MOJIOXKUTEIbHBI, TO HANpaBJICHUE ACHCTBUS TAaKOro Hacoca OyJeT OmpenemnsiThes

TOJIBKO HAIIPaBJICHHUCM BXOJAIICTO B Y3€JI y4aCTKa.

JApoccennpyromue ycTpoicTBa

poccenupyrowue ycmpoiicmea B OTHOTUHEHHOM MPEACTABICHUN SBIISIOTCS y3JIaMU,
HO BO BHYTPEHHEW KOAMPOBKE - STO JOMOJHUTEIbHBIE YYACTKU C MOCTOSHHBIM WIIH
MEPEMEHHBIM COMPOTUBIIEHUEM. B apoccenupyronuii 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

=

Pucynok17 - [Ipoccempylomue yCTpoicTBa

JpoccesqbHas maiidoa

Ipoccenvuas watiba - 3T0 CUMBOJIBHBIA OOBEKT TEIIOBOW CETH, XapaKTepU3yeMbIi
(uKCUpPOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiosl. JlpoccenbHas maiiba
UMEeT JIBa peKMMa paboThl: BRIUMCISIEMasi U yCTaHABIMBaeMas. Y CTaHaBlIMBaeMasl Iaiba
ATO HEPETYJIUPYEMOE CONPOTUBIIEHUE, TO BEJIMUYMHA TACUMOI0 Iail0oi Hamopa 3aBUCUT OT

KBaJipaTa, MPOXO/SIIEro yepes maily pacxoja.

Beiydcnaeman wanba

YeTaHapnMBaEMan Waiba

Pucynokl18 - YciaoBHoe npeacraB/ieHue manodbl

Ha pucynke BUIHO, KaKk MEHSAIOTCS IOTEPH Ha 11ai0e, yCTaHOBJIEHHOHN Ha MoAarouieM

TpyOONpOBOIe, IPU YBEITUUCHUH pacxoja uepe3 Hee B JiBa pasa.

G0
a0

20
20
10

Pucynok19 - XapakrepucTHKH ApPOCCeIbHBIX A0

G=6_25
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Peryasitop naBJieHust

Pecynamop Oaenenus - ycTpoWCTBO € MEPEMEHHBIM CONPOTHBICHHEM, KOTOPOE
NO3BOJISIET TOAJEPKUBATh 3aJaHHOE [JaBJIEHUE B TPYyOOIPOBOJE B ONPEIEICHHOM
JMara3oHe MU3MEHEHUsl pacxona. Perynstop HaBieHUs MOXKET yCTaHABIMBAThCS Kak Ha

MOJIAIOIIEM, TaK U Ha 0OpaTHOM TPyOOIIPOBOIE.

G=12.5 G=25.0
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Pucynox20 - Peryasitop naBjieHus

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

BenuunHa CcONpoOTHBIICHUS pETylsTOpa MOXKET H3MEHATHCS B IMpenesiax oT
OECKOHEUHOCTH JI0 COTPOTHBIICHHSI TOJHOCTBHIO OTKPBITOTO perynsropa. Eciam ycrmoBus
paboTHI CETH 3aCTABIISIOT PETYNISITOP MOTHOCTBIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEPETyJIUPYEeMbIid TPOCCENUPYIOLIUN y3eTl.

Peryasitop pacnoJiaraeMoro Hamopa

Pecynamop pacnonacaemoco manopa - 3TO CUMBOJBHBIM OOBEKT TEIUIOBON CETH,
MO/IICPKUBAIOIINH 3a/TaHHBINA pacIoyiaraeMblidi Harmop mocie ceosl.

PaGora perymsatopa pacrmoiiaraeMoro Hamopa aHajJoru4Ha paboTe peryisitopa
JIABJICHUS, TOJIBKO B 3TOM CIIy4ae PETYJIATOpP CTapaercs AepKaThb MOCTOSIHHOM 3aJaHHYIO

BCJIIMYMHY pacCriojiaracMoro Haropa.
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E perynaTop pacnonaraemoro Hanopa Ha nogawollem TpyGonposoge

E PEryNATOP pacnonaraeéMoro Hanopa Ha obpaTHom TpyGonposoge

Pucynok21 - YciioBHOe npeacTaB/ieHUEe PeryJaToOpoB HANOpa

Peryasitop pacxona

Pezynamop pacxooa — 370 CHMBOJIbHBIN OOBEKT TETUIOBOW CETH, TOICPKUBAFOIITHI
3aJIaHHBIM I10JIb30BATENIEM PACXOJ TEITNIOHOCUTEIS.

Perynstop MOXHO ycTaHaBiIMBaTh Kak Ha TMOJAalOUIeM, TaKk U Ha OOpaTHOM
TpybonpoBozne. K pabore peryndaropa pacxoia MOXKHO OTHECTHM BCE CKa3aHHOE IIPO

PETYIATOPHI JaBJICHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynaTtop pacxoaa Ha o6paTHoM Tpy6Gonposoae

Pucynok22 - YciaoBHOe npejacTaBiieHNe PeryJaTOPoOB pacxoaa

3.3.2. HanaouHblii pacyeT TeNJI0BOI ceTH

[lenpt0 HamagO4YHOrO pacyeTa SBISIETCS OOECIEUEeHHE MOTPeOUTeNe pacueTHBHIM
KOJTMYECTBOM BOJIbI M TEIUIOBOW SHEPruu. B pesynbpTaTe pacdyeTra OCYIIECTBISCTCS TOI00D
3JIEBATOPOB M KX CONEJ, MPOU3BOAUTCS PACUET CMECUTEINBHBIX M JPOCCEIUPYIOMIMNX
YCTPOWCTB, OMPEACNACTCS KOJIUYECTBO M MECTO YCTaHOBKM APOCCENbHBIX Miaib. Pacuer
MOJKET TMPOU3BOJUTHCS MPU HM3BECTHOM pPaCHOIaraéMoM Halope Ha HCTOYHUKE M €ro
ABTOMAaTUYECKOM MOJI00pE B cllydae, €Clid 3aJJaHHOTO HAropa HEJA0CTaTOYHO.

B pesynbTaTe pacuera omnpenenstoTcsS pacxoabl M MOTEPU HAopa B TPyOONpoOBOax,
HaIophbI B y3JaX CETH, B TOM UHUCJIE paclojiaraeéMble Hamophl y moTpeduTesnei, TeMeparypa
TEIUIOHOCUTENSI B y3/aX ceTu (IpH y4eTe TEIUIOBBIX IMOTEPh), BEIWYMHA H3OBITOYHOTO
Haropa y nmoTpebureneii, TeMmnepaTrypa BHyTPEHHETO BO3IyXa.

JlpoccenupoBanre W30BITOYHBIX HAMOPOB HAa aOOHEHTCKUX BBOJAAX MPOU3BOIAT C
MOMOIIBIO COTIENT DJIEBATOPOB M JPOCCENBbHBIX Mmaib. J[poccenmbHble maiObl Tiepen
A0OHEHTCKUMH BBOJAMHU YCTAaHABIMBAIOTCS aBTOMATUYECKU HA TMOJAIOIIEM, OOpaTHOM HIIH
o0oux TpyObOmpoBOJaX B 3aBHCHMOCTH OT HEOOXOIMMOTO JUIsl CUCTEMBI THAPABINYECKOTO
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pexxuma. [Ipu paboTe HECKOJIIBKMX HCTOYHUKOB Ha OJIHY CETh OIIPENEIAETCS paclpeeieHue
BOJIbl U TEIUIOBOM OJHEPruM Mexay uctouHukamu. [lonBoaurcs OamaHc 1o Boje U
OTIIYILICHHON TEIJIOBOM 3HEpPrUeil MeXay MUCTOYHMKOM M moTpedutensimu. Onpenenstorces
HOTpeOUTENIM M COOTBETCTBYIOIIUI MM HMCTOYHHUK, OT KOTOPOI'O JaHHbIE NOTpeOuTeNH

IMMOJIy4aroT BOAY U TCIIJIOBYIO SHCPI'HIO.

3.3.3. IloBepouHbIii pacyeT TEMJIOBOIi ceTH

[lenpi0 MOBEPOYHOrO pacyeTa SBISIETCS OINpeaereHue (PaKTUUECKUX pPacxoJloB
TEIJIOHOCHUTENISI Ha ydYacTKax TeIJIOBOM CeTH M y MOoTpeOuTened, a Takke KOJWYECTBE
TEIJIOBOM SHEPrUu TOJIydaeMOM IMOTpeOUTEeNeM MpH 3aJlaHHOW TeMIlepaType BOJbI B
MOIaroIIEM TPYOOIIPOBO/I€ U PACIIOIaraéMOM HAope Ha UCTOYHHKE.

Co3manHasg MaTeMaTHYecKass MMUTAIMOHHAs MOJIENIb CHCTEMbI TEIUIOCHAOKEHUS,
cyKamiast Juisl pelieHrs MOBEPOYHOU 3aauH, MO3BOJISIET aHAJM3UPOBATh TUIPABIMYECKHUI
1 TEIJIOBOW PEXHUM pabOThI CUCTEMBI, a TaK)Ke MPOTHO3UPOBATH U3MEHEHNE TEMIIePATYPhI
BHYTpPEHHEro0 BO3[yXa y motpeOutesneil. PacueTsl MOryT HpPOBOIUTHCS TPH Pa3IUYHBIX
HUCXOIHBIX JIaHHBIX, B TOM YHCJIE aBAPUUHBIX CUTYaAIUSAX, HAMPUMEP, OTKIIOUYCHUH
OTACJBHBIX YYaCTKOB TEIUIOBOM CETH, IMepeaadyd BOJAbl W TEIJIOBOM SHEPrUU OT OJIHOTO
HMCTOYHHKA K IPYTOMY 10 OJTHOMY U3 TPYOOTPOBOIOB U T.J.

B pesynbTaTe pacuera ompenenstoTcsS pacxoabl M MOTEPU HAropa B TPyOOMpoBOax,
HaIophbl B y3jaX CETH, B TOM YHCJIE paclojiaraéMble Hamophl y MOTpeOuTenel, Temmeparypa
TETUIOHOCUTEJISI B y3J1aX ceTH (IIPH ydeTe TEIUIOBBIX MOTEPh), TEMIEPATypbl BHYTPEHHETO
BO3JlyXa y MOTpeOuTenen, pacxoabl U TeMIepaTyphbl BOJbI Ha BXOJE U BBIXOJAC B KaXKIYIO
cucreMy TteronorpebieHus. I[lpu pabore HECKONBKMX HWCTOYHHKOB Ha OJIHY CETh
ONpENICIISIETCST  pacHpeNeICHUE BOJbI M TEIUIOBOM SHEPTUU MEXIY HWCTOYHUKAMM.
[TogBoauTcst GanaHc MO BOJAEC U OTHYIICHHOW TEIJIOBOM PHEPruei MEXIy HUCTOYHHUKOM H
noTpedutenssmu. OnpenensroTcss MOTPeOUTEeIn W COOTBETCTBYIOIIMM MM HMCTOYHHK, OT

KOTOPOTO JIaHHbIE MOTPEOUTEH MOTYUYaIOT BOAY U TEIIOBYIO SHEPTHIO.

3.3.4. KoHCTPYKTOpPCKHIi pacyeT TeNnja0Boii ceTu

Ileapr0  KOHCTPYKTOPCKOTO  pacyeTra  SIBISETCS  ONpEAeNIieHue  JAUAMETPOB
TPyOOIIPOBOIOB TYNTUKOBOM U KOJIBLIEBOM TEIJIOBOM CETH MPH MPOITYCKE IO HUM PAaCYETHBIX

PacxoJI0B MPH 3aJJaHHOM (MJIM HEU3BECTHOM) paclojaraeMoM Hamope Ha UCTOYHUKE.
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JlanHass 3ama4a MOXET OBITh HCHOJB30BAaHA TPU BbIAYe pa3pelIeHus Ha
HNOJKJIIOYEHNE MOTpeOUTENe K TEIIOBOM CETH, TaK KaK B KAaueCTBE MCTOYHHMKA MOXKET
BBICTYIIATh JIFOOOW y3€] CHCTEMbI TEIUIOCHAOKEHHUs, Hampumep, TeruioBas kamepa. s
Oosiee THOKOro pemIeHus JaHHOW 3aJaud NPeAYyCMOTPEHAa BO3MOXHOCTh H3MEHEHUS
CKOPOCTH JBM)KEHMSI BOJIbI IO y4YacTKaM TEIJIOBOW CETH, YTO MPUBOAUT K H3MEHEHUIO
JMaMEeTpOB TPYOOIPOBO/IA, a 3HAYUT U PACIIOJIAra€MOT0 HAIlopa B TOUYKE MOJKIIOUEHUS.

B pesynpraTe pacuera ompeneisioTCs IUaMeTpbl TpyOONpPOBOAOB TEIJIOBOM CETH,
pacnojlaraeéMblii HaImop B TOYKE IMOAKIIOYEHUS, PacxXoibl, MOTEPU HANoOpa U CKOPOCTH

JABHIKCHUS BOABI HA YHaCTKaX CCTH, pacCIiojiaracMbIC HAIIOPhI HA HOTpC6I/ITeJ'I}IX.

3.3.5. Pacuer Tpebyemoii TeMnepaTypbl Ha HCTOYHUKE

HGHBIO 3aJlauu ABJIICTCA OIPCACICHHUC MHUHHUMAJIBHO HGO6XOI[I/IMOI7I TEMIICPATYPLI
TCINIOHOCUTCIA Ha BBIXOAC W3 HMCTOYHHKA IJId oOecrieueHus Y 3aaaHHOTIO HOTp€6I/IT€H$I

TEMIIEPaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PaCUCTHOM.

3.3.6. KomMmyTaunoHHbIe 3a1a4i

AHanmM3 OTKIIOYCHHUH, MEePeKII0YEHUN, TOUCK ONKalilel 3amopHON apMaTyphl,

OTKJIFOYAIOIICH Y4aCTOK OT HICTOYHUKOB, UJIN ITIOJTHOCTBIO 1/130Jmpy}0mel71 Y4aCTOK U T.[.

3.3.7. IIbe3omeTpuyecKuii rpaguk

[leapto  TOCTpOEGHHSI  MBbE3OMETPUYECKOTO  rpaduka  SBISETCS  HarsaHas
WUTIOCTpAlUsl pe3yJbTaTOB TUAPABIMYECKOTO pacyeTa (HalaJ04HOro, MOBEPOYHOIO,
KOHCTPYKTOPCKOTO).

DTO OCHOBHOW aHAJUTHYECKUM HHCTPYMEHT CHENUAIUCTa MO THUIPABINYECKUM
pacderaM TemIOBBIX ceTeil. [Ibe3oMerp mpeacraBnser coboil rpaduueckuii JOKYMEHT, Ha
KOTOPOM HM300pakeHbI JIMHUU JABJICHUN B MOJAIONICH W 0OpaTHONW MarucTpaisX TEIIOBON
CeTH, a Takke Npoduib penbeda MECTHOCTH - BAOIb ONPEEICHHOIO MMyTH, COSTUHSIOLIErO
MEXIy CcOOON JBa MPOW3BOJIBHBIX Yy3JIa TEIJIOBOW CETH IO HEPa3phIBHOMY IOTOKY
TeroHocuTens. Ha mbe3zoMeTpruyueckoM rpaduke HaATJISIIHO MPEICTABICHBI BCE OCHOBHBIC
XapaKTEPUCTUKU PEKHUMA, MOJYYEHHBIE B PE3yJIbTaTe T'MIPABIMYECKOr0 pacyera, Mo BCEM
y37laM M y4YacTKaM BJOJIb BBIOPAHHOTO MYTH: MAHOMETPUYECKHE aBJICHHS, TOJHBIC W

YACIBbHBIC TOTCPU HAIOpa Ha Yy4JacCTKax TCIIOBOM CCTHU, pacrnojlaracMbIC JTaBJICHUA B
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KaMCpax, pacxodbl TCINIOHOCHUTCIIA, MEpCraiabl, CO31aBACMbIC HAa HACOCHBIX CTAHOUAX H

HNCTOYHHKAX, M30BITOYHBIE HaIlophbI U T. M.
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Pucynok23 - IIbe3omerpuyeckuii rpadpux

[[BeT m cTUIIb IMHUH 3a4a€TCA MOJIB30BATENIEM.

B Tabnune mox rpadukoM BBIBOASTCS IS KaXIOTO y3ja CETH HaWMEHOBAHUE,
reoJie3ndeckass OTMETKAa, BBICOTa TOTPEOWTEINsA, HAMOPHl B IOJAIONEM H OOpaTHOM
TpyOONpOBOIax, BETUYHHA APOCCEIMPYEMOr0 Haropa Ha maibax y nmorpedureneit, morepu
Hamopa MO y4acTKaM TETUIOBOM CEeTH, CKOPOCTH ABWKCHHS BOJIbI HAa y4acTKaX TEIIOBOU
cetu u T.J. KomaudectBo BBIBOAMMOW Toja TpadukoM HHDOpPMAIMM HACTpaUBACTCS
MOJIb30BaTEJIEM.

dakTHYEeCKUE MMbE30OMETPUUYCCKUE TpaduKu IS MarucTpalibHBIX CceTed U

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

3.3.8. Pacuer HOPMATHUBHBIX NOTEPH TEIIA Yepe3 U30JIAIUI0

[lenpr0 maHHOrO pacudera sBISETCS ONPEACIICHHME HOPMATUBHBIX TEIUIOBBIX IOTEPH
Yyepe3 M30JALUI0 TPYOOIpoBoa0B. TeroBbie MOTEPH OMPEACNAIOTCS CYMMAapHO 3a TOf C
pa3z0uBKoii Mo Mecsauam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO Kak CYMMapHO MO Bcei
TEIJIOBOM CETH, TaK U II0 KAXKJIOMY OTIEIbHO B35TOMY MCTOYHUKY TEIJIOBOM DHEPTUU U
KaXI0oMYy ILeHTpaibHOMY TerioBomy NyHKTY (LITII). Pacuer moxeT OBbITh BBINIOJIHEH C

Y4€TOM TMOTMPaBOYHBIX KOA()(HUIIMEHTOB HA HOPMBI TETIJIOBBIX MOTEPh.
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Pe3ynbTaThl BBIMOIHEHHBIX PacYeTOB MOXKHO SKcopTHpoBaTh B MS Excel.

3.3.9. Cepgep reoundpopmanuonHoii cucremsl Zulu

ZuluServer - cepsep 'MC Zulu, mpemocTaBiSOMUNA BO3MOXHOCTh COBMECTHOM
MHOTOTOJIb30BATEIBLCKON PabOThl ¢ T'€OJaHHBIMU B JIOKAJIBHOW CETH U TJI00ATbHOW CETU
HnTtepner.

Hoctyn x cepBepy ocymectpisiercss uepe3 nporokon TCP/IP. Cepsep ZuluServer
JTAET BO3MOKHOCTh UCKJIIOUYUTH (PaillIoBBIil TOCTYI KJIMEHTA K JaHHBIM Ha cepBepe. Kiuenty
HEJOCTyMHAa HHpopMalusi 0 (U3HMUECKOM XPAHEHHH JIAHHBIX U OTCYTCTBYET BO3MOKHOCTh
VX HECAaHKIIMIOHUPOBAHHOT'O U3MEHEHHS.

Takke ecTb BO3MOKHOCTh Pa3rpaHUYUTh JOCTYM K JJAHHBIM MEK]Y MOJIb30BaTEIISIMHU.
Cucrema maposeil U mpaB MO3BOJSIET MPEIOCTABIATh Pa3HBIM MOJIB30BATEISAM PA3TUYHbBIC
BO3MO>KHOCTHU U OTPAHUYCHUS JIJISl JJOCTYIAa U pabOTHI C JAHHBIMH.

I'MC Zulu, coxpanss Bce BO3MOXHOCTH HacTtoidpHOM Bepcuu I[UC, umeer
BCTPOCHHBIN KiIMeHT ZuluServer U MOXET OTKpPBIBaTh KapThl, CIOH, MPOEKTHl U JIPYTUE
naHHbIe Zulu Kak C JIOKaJTbHOW MAIlIMHBI, TaK U C YAAJEHHOTO KOMIIBIOTEPA, I/I€ YCTAaHOBIICH
ZuluServer.

Jl1st Toro, 4ToOBI MOAKIIOUUTHCS K cepBepy ZuluServer moctatouHo yka3ath ero [P
aapec, MO0 UMS KOMITBIOTEpa B JIOKAJIBHOM CETH WJIM K€ MMs JOMEHA, €CJIH CepBep

pacrosoxeH B ceth MHTEpHET.
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3.3.10. Ocob6ennoctu ZuluServer

Anpecanusi JaHHBIX

I'MIC Zulu B cBoeii paboTe ¢ JaHHBIMM HMCHOJB3YET MyTh K (pailaM cioeB, Kapr,
NPOEKTOB U JIPYyTUX, 3T JaHHbIe mnpeacTaBisiiomuM. I[lyTe k ¢aiiny MoxeT ObITh
JIOKAJIbHBIM THIIA «C:\Zulu\Buildings.b00» 1580051 CETEBBIM BUJIA
«\server\C\Zulu\Buildings.b00». [[ist qOCTyIa ke K JaHHBIM Ha cepBepe, Zulu monp3yercs
aapecom pecypca URL (uniform resource location) Buma «zulu://server/buildings.zl».
[TogoOHO ToMy Kak BeO-Opaysep ucnonsdyeT URL mna goctyma k cTpaHuiiam BeO-caiiTa,
I'C Zulu ucnonb3yet cBoit Tiim URL 1151 agpecanuu K JaHHBIM Ha cepBepe ZuluServer.

HanoxxeHnne cJjioeB ¢ pa3HbIX CepBEPOB

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

Hamnpumep, Ha kapTy MECTHOCTH B BUJIE CJIO€B, 3aTPY>KEHHBIX C YJaJIE€HHOTO CepBepa
(momyctuM, u3 MHTepHETa) MOXKHO HAJOXUThH IJIAH TPEANPHUSATHS C CEpBepa JIaHHOTO
NpeAnpUsITHS, a I[OBEpPX  pAaCIOJOXKHUTh CXEMy HMHXXEHEPHBIX KOMMYHHKAIUU,

Pacroj0KEHHYIO Ha KJIMEHTCKOM MalluHe.

MHOronoJib30BarejibCKoe pelakTHPOBAHNE

ZuluServer 1aeT BO3MOKHOCTb OJTHOBPEMEHHOI'O PEIAKTHPOBAHUS OJIHUX M TEX KE
rpaduyeckux W TaOJMYHBIX JAaHHBIX HECKOJIBKUMH MOJb30BaTensiMu. [Ipu sTom Bemercs
HE3aBUCUMBIN JIJIs1 KQXKJI0T0 MOJIb30BATENS )KYpPHAJI OTKATa.

ABTOMATHYECKOE 00HOBJICHHE KAPThI

[Ipu “3MeHEeHUH JAaHHBIX OJHUM U3 KJIMEHTOB, CEPBEP OIOBEMIAET BCEX KIMEHTOB,
MOJIB3YIOIIMXCS B JIAHHBI MOMEHT 3THUMHU JIaHHBIMHU, YTO MPUBOJIUT K aBTOMATUYECKOMY
OOHOBIICHHIO JaHHBIX HA KapTe.

IMyOoamkanus TaHHbIX

ZuluServer cmnmaHUpoBaH TakK, YTOOBI JaTh BO3MOXKHOCTH OBICTPO U TPOCTO
OMyOJIMKOBAaTh JaHHBIC, CO3/JaHHBIE C TOMOIIbI0 HacToinbHOU Bepcun [UC Zulu.
®dwuznyeckuii popmar JaHHBIX MPU STOM HEe MeHseTcs. Jl0OCTaTOUYHO C MOMOIIBI0 YTHUIIHTHI
MOATOTOBKH JIAHHBIX WJIM BPYYHYIO HaCTPOUTH CCHUIKH JJis cepBepa ZuluServer u naHHbIe

CTaHOBSATCS NOCTYNMHbIMH B cetu. [lomobHo BeG-cepBepy, cepBep Zulu mo 3ampocy ¢
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KJIMEHTCKOTO MECTa HY>KHOI'O pecypca IpEeJOCTaBUT JIaHHBIE, COINOCTAaBJIEHHBIE C 3TUM
pecypcom.

AIMMHHCTPUPOBaHUeE JaHHbBIX

ZuluServer mnpenocTaBiseT BO3MOXKHOCTh pa3rPaHUUYUTh JOCTYNM K JaHHBIM MU
Ha3HAYUTh pa3IMYHbIC NpPaBUJa M IpaBa JIOCTyrna K HUM. MOXXHO NpPENOCTaBUTh Kak
AHOHHUMHBIN JOCTyNa K JaHHBIM JUISl IMUPOKOM MyOJIMKH, TaK U OTPAHUYUTD €T0 AJI Y3KOTO
Kpyra IoJIb30BaTelIel, ONpPEeaeIuB A1 KaXI0ro U3 HUX KaKHUe Olepaluy ¢ JaHHBIMU €My
pa3pelieHsI.

Web-cayx661 WMS u WFS

ZuluServer mo3BoisieT paboTaTh C JaHHBIMU cepBepa Ho creuupuramusm WMS
1.1.1, WMS 13.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service)
paszpabotanasiMu OGC (Open Geospatial Consortium).

Web-cny:x6a WMS mo3Bosser oToOpakaTh CIIOM W KapThl CepBepa Ha KJIMEHTaX,
nojaepkuBaomux crnennpukanua WMS, B wactHocTH, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, MaplInfo, ArcGIS u ap.

Web-cnyxx6a WFS o0ecrieunBaeT JOCTYIT K BEKTOPHOM M CEMAHTUYCCKOU
uH(pOpMaLIUU cepBepa IS KIUEHTOB, OIEP/KUBAIOIINX JAHHYIO CIIEHU(DHUKAIHIO.

IIpocTpaHcTBEeHHBIN (PUIBTP K JaHHBIM

[IpaBa poctyma K CepBEpHBIM JaHHBIM JUIsl [OJIb30BATENsl WJIM TPYIIbI
MOJIb30BaTeNell MOXHO OTrpaHUYUTh OONACThIO, 3a/JlaHHOM MPOCTBHIM WM COCTaBHBIM
MOJIUTOHOM.

Ecnu BBeneHO Takoe OrpaHWYEHHE, TO IMOJIb30BATENb CMOXKET OTOOPa)KaTh CIOU H
OTIepUPOBATh TAHHBIMH TOJIBKO B MpeEJiesiax yKa3aHHOM 00yacTu.

ABTopu3anus Windows

IIpu coegunennn c¢ ZuluServer BO3MOXHO HCIONb30BATh YYETHbIE CBEACHUS
Windows a1 aBTopu3aIuy nojab30BaTelis Ha CepBepe, Kak ATo jaenaeT Hanpumep Microsoft

SQL Server. ITonb30BaTento HE HY>KHO MOCTOSIHHO BBOJIUTH JIOTUH U MAPOJIb.
3.4. D1eKTpPOHHAs MOJIeJIb CYLIeCTBYIOLIEH CHCTeMbI TeNJIOCHAOKEeHHS

B kauecTBe MeTOAMYECKOW OCHOBBI HJisi pPa3pabOTKU «DJIEKTPOHHONH MOJACIH
CHUCTEMBbI TeIIOCHAOXKeHUss r. MypMaHCK» UCHOJIb30BaHbl TPEOOBaHUSA K MpOLEAypam

pa3pabOTKM  aBTOMATHU3UPOBAHHOW  WH(POPMAIIMOHHO-  AHAJTUTHYECKOW  CHCTEMBI
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«DNEeKTpOHHAasT MOJEIb CHUCTEMbl TEIUIOCHAOXKEHUSI TOpoja, HACEJIECHHOTO IYHKTay,
u3noxxkeHHele B [locranoBnenun IlpaButenscrBa PO Nel54 ot 22.02.2012 r. u 8 CTO HII
«Poccuniickoe TEIIOCHA0KEHHE «ABTOMAaTU3UPOBAHHBIC UH(OPMALILOHHO -
AHAJIUTUYECKUE CHUCTEMbl «DJEKTPOHHBIE MOJENHU CHUCTEM TEIIOCHA0KEHHUSI TOpPOIOBY»
OO6mue TpeOoBaHUS.

Nudopmanronno-rpadpuyeckoe omnucaHue OOBEKTOB CHUCTEMbI TEIJIOCHAOKEHUS
ropoga B cnosix DM mpencraBiieHbl TpadUUecKUM MpeAcTaBICHUEM OOBEKTOB CHUCTEMBI
TEIUIOCHA0XKEHUsSI C TPUBSI3KOM K TOIMOOCHOBE TOpOJa U TOJHBIM TOMOJOTUYECKUM
ONMHCAHUEM CBSI3HOCTH OOBEKTOB, a TakkKe MaclopTu3alrel OOBEKTOB CHUCTEMbI
TEIJIOCHAOXKEeHUS!  (MCTOYHUKOB  TEIUIOCHAOXKEHMs, y4aCTKOB  TEIUIOBBIX  CETeH,
o6opynoBanms LTI, UTII).

OCHOBOI CEMaHTHYECKUX TAaHHBIX 00 OOBEKTAX CHUCTEMBI TEIIOCHAOKEHHUS ObLIA
0a3pl JaHHBIX 3aka3zuuka ¥ uHpopmanus, coOpaHHas B MPOLECCE BBIMOTHEHHS aHAIHM3a
CYIIIECTBYIOIIETO COCTOSTHUS CUCTEMBI TEIJIOCHAOKEHUS TOPO/Ia.

B cocrae snexkrponnoit mozenu (OM) CyIIECTBYIOIIEH CHCTEMbI TEIJIOCHA0KEHUS
ropo/ia OTAEIbHBIMU CIOSMU MPEICTABICHBI:

® TOIIOCHOBA I'OPOJA;

® AJIpECHBIN IUIaH rOpoOJa;

® CIIOH, COJIepKAINe CETKU PaiOHUPOBAHUS TOPO/Ia;

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

00beTMHEeHHbIC UHPOPMAIIMOHHBIC CJIOU IO TEIJIOBBIM UCTOYHUKAM U MOTPEOUTESIM
ropo/ia, CO3JaHHbIE JJI BBIIOJHEHUS! MPOCTPAHCTBEHHBIX TEXHOJIOTMYECKHUX 3aMpPOCOB I10
CHUCTEME B paMKax NPUHATON TpH pazpaboTke «CXeMbl TeIIOCHAOKEHUs...» CETKU
pacyeTHBIX €AMHUI] JEJCHUS TOpojJa WIN JIIOOBIX IPYTrUX TEPPUTOPUATBHBIX pa3pe3ax B
LEJSAX PELICHUs AHAIUTUYECKUX 3a]1a4.

[Tocne 3aBepiienus BBojaa MH(popManuu 00 OOBEKTaX CHUCTEMBI TETUIOCHAOXKEHUS
(n300pakeHHI M TACMIOPTOB SHEPTOMCTOYHUKOB, YYACTKOB TPYOONPOBOJOB TEIIOBBIX
ceTeil, TernoceTeBbIX 00XEKTOB, MOTpeOuTeNeil) Oblja BHIOJIHEHA poLeaypa KaTuOpOBKU
AIIEKTPOHHOW MOJENH C IIeJIbI0 00ECIeUeHHs] COOTBETCTBHSI PAaCXOJ0B TEIJIOHOCHUTEIS B
MOJIETTH peajbHbIM pacxofaMm 0a30BOT0O OTOIMUTEIBHOTO Iepruoaa pa3paboTKA CXEMbI

TeIUIOCHAOKEHUA.
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3.4.1. AnpecHblii IJIaH ropoaa

Ha agpecnom miane ropojia H300paxeHbl:
® yIMYHAs CETh;
® TPaHHUIIBI BOJHBIX 0OBEKTOB;
e 3eJIeHas 30Ha;
® MOCTBHI, 3CTaKa/Ibl, TyTEPOBOIbL;
® 3JaHUs;
® CTpPOCHWUS;
® KENE3HOJIOPOXKHBIE MyTH.

@®parMeHT aipecHOro IJlaHa, mpeAcTaBieHHOro B OM — cM. Ha PucyHok 25.

PucyHok25 - ®parmMeHT apecHOro 1mjiaHa

Ciomu, npeacTaBisiiolIie CeTKH PaiOHUPOBAHUs ropojaa

OM B COOTBETCTBHH C TPEOOBAHUSIMH K €€ COJICPKAHHIO BKJTFOYACT CJIOM PACUYCTHBIX
€IMHHII TEPPUTOPUATILHOTO JIEICHUS (cetku palloHHpOBaHUS), BKJTFOYAst
aIMUHUCTPATUBHOE, C HEOOXOAMMOM 0 HUM HHGOPMAaIUEH.

AJIMMHHCTPaTHBHOE JieieHue . MypMaHCcK

B kadectBe CceTKM pacyeTHBIX OJJIEMEHTOB TEPPUTOPUATBLHOTO  JICJICHUSI,

UCIIOJIb3YEMbIX B KaueCTBE TEPPUTOPUAIBHOW EAMHMIIBI MPEJICTaBICHUS HH(POpMaluu B
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MypmaHCK» HPUHATHl TPAHUILBI

pamkax pa3paboTku «CXeMbl TEIUIOCHAOKECHHS T.

aMUHUCTPATUBHBIX OKPYTOB rOpoja.
l'opon Mypmanck paszgenen Ha Tpu okpyra: JlenuHckui, OKTSIOpbCKUN U
IlepBomarickuit. ['paHuIbl AAMUHUCTPATUBHBIX OKPYIOB IPEACTABICHBI B 3JIEKTPOHHOU

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

3.4.2. PacuetHslii cioii ZULU cucrembl TenaocHaGKeHUsI ropoaa
ceren T.

CXE€Ma CYHIECTBYIOIIMX TEIUIOBBIX

OOmeropoackast  NEKTPOHHAS
MypMaHCK, TPUBSI3aHHBIX K TOIIOOCHOBE TOPOJIa, NPEICTABICHA OTACIbHBIM (PacyeTHHIM)

cioem ZULU «tsy, comepxamuMy JaHHBIE IO CETH, HEOOXOMHWMBIC JUISI BBITIOJHECHHS

TCINIOTNAPAaBINICCKUX paCYCTOB!:

MaruCTpalibHbIC TCIINIOBBIC CCTHU

[ ]
KBApTAJIbHBIE CETH — FOPOACKHUE PACIPEICIIUTENBHbBIE CETH 10 NMOTpEeOUTENneH

ropoa;
®dparMeHT pacyeTHOTO CJI0S AIEKTPOHHOM CXEMbI CYIICCTBYIONIMX TEIJIOBBIX CETeH

r. MypMaHCK MpeICTaBIEH HA pUCYHKE 26.

N

.

~7/ o

.

W |
L} I
PucyHok26 - ®parmeHT cxeMbl TEILIOBBIX ceTel
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K o0bekTam pacueTHbIX CII0EB OTHOCSTCS:
e Hcrounuku;
e TemoBas kamepa;
e [loTpeburens;
e Hacocnas crannusi;
e 3aJBMXKHU;
e VyacTkuy;
e Jlpoccenupyrommm y3em;
o IITIIL;
e ['panuna 6a1aHCOBOM MPUHAITICHKHOCTH;
e VY3ei yuera;
e [lepembluka;
e (OOO0OIICHHBIN TOTPEOUTED,
e BcrnomorarenbHblil y4acTOK.
B cymectByromux 6a3zax nmaHHbix «ZULU» mnpenycmarpuBarOTCsl CTaHIApTHBIE
XapaKTEPUCTUKH MO MPUBEICHHBIM BBIIIIE TUTIAM 00BEKTOB CUCTEMbI TEINTIOCHAOKECHUSI.
CoctaB uH(poOpMaIMK MO KaXIOMY TUMY OOBEKTOB HOCUT Kak HH(OPMATHUBHBIM
xapaktep (Hampumep: Uisi UCTOYHHUKOB - HAaUMEHOBAHHE MPEANPUSATHS, HAUMEHOBAaHHE
UCTOYHUKA, JIsl TOTpeduTeseil - ajpec y3jaa BBOJIa, HAUMEHOBAHUE Yy3Jlia BBOJA U T.1.), TaK
¥ HEOOXOIUMBIN 1711 (YHKIIMOHUPOBAHUS PACUETHOU MOJIeNU (HampUMep: JJisi UCTOYHUKOB
- reo/ie3ndecKasi OTMETKa, pacyeTHas TeMIIepaTypa B MOJAIOIIEM TPYOOIIPOBO/IE, pacueTHas
TeMIepatypa XoJiogHoW Bojwl). [lomHoTa 3amoyHeHHWs 0a3bl JAHHBIX [0 MapaMeTpam
3aBHCUT OT HAJIMYMS UCXOJHBIX JAHHBIX, MPEIOCTABICHHBIX 3aKa3YMKOM U ONPOLICHHBIMU
CyOBEKTaMU CUCTEMBI TETIJIOCHA0KEHHS TOPO/Ia.
[Ipu xenaHuuM MONB30BATENA, B CYIIECTBYIOIIME Oa3bl JAHHBIX MO OOBEKTAM CETH

MOYHO JT00aBUTH JOIIOJTHUTEILHBIE TTOJIS.
3.5. PexomMeH1a1iuM 10 OPraHU3aliu BHEIPEHUS U UCIOJIb30BaHust DM

HeoOxomuMbiMu ~ yCTIOBUSIMHM ~ JIJI1  peaju3allii, BHEJIPEHUS ¢ JaJbHEHIIeH
sKkcIUTyaTanuu DM B opranuzanuu (aepxkarene OM) aBisitorcs:
® OMpe/eICHUE OCHOBHBIX MOJb30BaTeen OM;

® Ha3HA4YCHHE OTBETCTBEHHO Juia u3 uncia UTP;
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e Oprasu3aius cepBepa Ajisi yCTaHOBKH DM
® Ha3HAauY€HUE aJIMHUHHUCTPATOPA BHEIPSIEMON CUCTEMBI;

e OpraHu3alys MOHUTOPUHIA U aKTyanu3auuu M.

3.5.1. Opranu3auusi MeXaHU3MOB HH()OPMALMOHHOT0 B3aUMO/IeHCTBHS

VYuutpiBasg TO, UYTO CHUCTEMa TEIJIOCHAOXKEHUS - JUHAMUYHO pa3BUBAIOLIUICS
MEXaHU3M, OpPTraHu3alsl MOHMTOPUHTA M aKTyalu3anuu OM SBISIOTCS HEOOXOIUMBIMU
YCJIOBUEM JJISI OAAEPKaHUS JaHHBIX DM B aKTyaJIbHOM COCTOSIHUU.

Jlns  opraHu3alid  MOHHUTOPUHTA €IUHOM OOIIETrOpOJICKOM MOJAEINU CHCTEMBI
TEIIOCHA0XKEHHSI HEOOXO0ANMMa OpraHu3alus MepUuoANYECKOro MOCTYIUICHUST HEOOX0AUMON
JUII  MOHHMTOpUHTa HWHGOpPMAIMU OT  MPEANPHUATUN,  SBISIIOUIUXCS  OCHOBHBIMH
MOCTaBIIMKaMU JJAHHBIX, COAepKaUXCcs B DM:

® JlaHHBIE 10 IEPCIEKTUBHOMY Pa3BUTHUIO TOPOJA,

e JlaHHBIC IO 3aMpalIuBAEMbIM TEXHUYECKHUM YCIIOBHSIM Ha MPHUCOCAMHEHHUE K
CUCTeMaM TeTIOCHA0XKEHUS,

® JlaHHbIC IJIAHUPYEMBIM K CTPOUTEIbCTBY WJIM BBEIAEHHBIM B 3KCIUIyaTaIHIO
00BEKTaM TCIIOCHAOKCHUS,

e JlaHHbBIE aJIPECHOr0 IUIaHa Topo/a,

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

ba3zpr nmamHBIX OM NOMKHBI  AKTYalM3UPOBATBCS TOJBKO CTPOrO IEPBUYHOU
uHpopManue, C MaKCUMaJIbHO BO3MOXHBIM  TEXHOJOTHYECKHUM  OOecreueHrueM
OJHOKPATHOTO €€ BBOJIA B CUCTEMY.

Heobxonmumo ~ opranm3oBaTh  CHCTeMbl  WH(OPMAIIMOHHOTO  OOMEHa  C
COOTBETCTBYIOIIMMH OpPTaHU3AIMSIMU U JeNapTaMeHTaMU ropojia, TEMJIOTEHEPUPYIOITUMU U
TEIJIOCHAOXKAOIIUMU TPEANPUATHIMU TOpoJia — BJIAACIbIIAMU  BBIINICTICPEUUCICHHOMN
uHpopManuu, pazpadboTaTh MEXaHU3Mbl HH(DOPMAIIMOHHOTO B3aWMOJCWUCTBHUS C TEMU
CHCTEMaMH, B KOTOPBIX JlaHHas WHQOpMAIMS BEACTCS M aKTyalu3UpyeTcs, pa3padboTarh
perIaMeHT OOHOBJICHHS JAHHBIX M YTBEPAHWTh €r0 COOTBETCTBYIOIIMMHU CIIyXOamMu Ha

YpOBHE TOpo/Ja.
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3.5.2. TpedoBaHusI K KBaTU(PUKAIUM NEPCOHATA

B ¢yHKIMOHMpOBAaHWM CHUCTEMBI JOJDKHBI YYacTBOBATh CIICAYIOIIUE TPYIIIIBI
nepcoHana:

OKCIUTyaTaIllMOHHBIA TEPCOHAT CHCTEMbI — aJMUHUCTPATOP CUCTEMBI, CICIIHATUCT
oOecrieunBarOmMii  (QYHKIIMOHUPOBAHUE TEXHUYECKUX M  MPOTPaMMHBIX  CPEJCTB,
oOcimyxuBaHue W oOecrieueHue padOYMX MECT TOJIbh30BaTelIC, B 00S3aHHOCTH KOTOPOTO
TaKkXe JOJDKHO BXOJIUTH BBIMOJHEHUE CIEIUAIBHBIX TEXHOJIOTHYECKUX (YHKIHHA, TaKHX
KaK: BEJICHUE CITMCKOB IOJIb30BaTEIICH, pEeryJIMpOBaHNE TIPaB OCTYIIA MMOJIb30BaTeseld kK OM
U OTlepaInusM HaJl HeH, a TAaKKe KOHTPOJb 3a IETOCTHOCTHIO U COXPAHHOCTBIO HH(OpMAIIUU
B 0a3zax [JaHHBIX. OKCIUIyaTallMOHHBIA ME€PCOHAN JOJDKEH OBIThb O3HAKOMJIEH C
PykoBoACTBOM JUIsl aJMHHHCTPATOpa CHCTEMBI, 00JIaJaTh HaBbIKAaMH pabOTHI ¢
HEOOXOAUMBIMHE [T o0ecriedueHust paboTel DM mporpaMMHO-anmapaTHBIMU CPEACTBAMH.

[Tonb3oBaTenu - COTPYIHUKH, HEMOCPEICTBEHHO ydyacTBylolue B pabore ¢ OM u
OCYILECTBIISIIOIKE ee 00paboTKy Ha aBTOMATH3UPOBAHHBIX PabOUMX MeECTax C IMOMOUIBIO
cpenctB cuctembl. [lonbp3oBatenn DM fomxkHBI 001aaTh 0a30BEIMU HaBBIKAMH PalOTHI €
NPWIOKEHUSIMHU B oniepaliMoHHou cpene Microsoft Windows, a Takke uMeTh npoguiibHbIE
HaBBIKM B 3aBHCHMOCTH OT pemaeMbIXx ¢ momombio OM 3amau. [lomp3oBarenu IOIKHBI
npoiTu oOydeHue npaBuiam padboTsl ¢ DM B COOTBETCTBUM CO CBOMMU (HYHKIIMOHAIBHBIMU

00s13aHHOCTSMH M PYKOBOJICTBOM I10JI30BaTEIS.
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