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1. OBIIME CBEJIEHUS

Cucrema HCHTPAJIU30BaHHOT'O TEIIOCHAOKEHHS — OJJHa u3 Han0oJIee CIIOMKHBIX 0Tpacnel71

KUIHITHO-KOMMYHAIILHOTO XO3SICTBA ¢ TOYKH 3PSHUS MHXXEHEPHOU WHMPACTPYKTYPBI, YTO TPE-

6yeT IMPUMEHCHUA CUCTEMHOI'0O KOMIIJICKCHOI'O IMOAXO0Ja AJid PCIICHUA TCKYIIMX 3a1a4 W IJIaHH-

poOBaHUA.

C03/:[aBaeMa;1 B ITpoLeCCe paBpa6OTKI/I CXEMbI TEIIOCHAOKEHH ((:‘)HCKTpOHHaH MOACIb CU-

CTCMbI TCHJIOCH3.6)KCHI/ISI», MO3BOJIACT MPOBOAUTL HA €€ OCHOBC aHAJIM3 CYHICCTBYIOIICTO ITOJIOXKC-

HUS B chepe TermnocHadxkeHus ropoaa [lepmu.

Crnenunammctamu OO0 «I1CK» (ITAO «T ITmroc») coBmectro ¢ HIT «9HeprosddexTuBHbBIN

ropoa» OblL1a pa3pa60TaHa QJICKTPOHHAA MOJCJIb Ha baze MMpOrpaMMHO-paCuYCTHOr0 KOMIIJICKCA

«Zulu 8.0», oTpaxaroniasi CylECTBYIOIIEE U NEPCIEKTUBHOE MOJI0XKEHUE B CUCTEME TEIIIOCHA0-

skeHus r. [lepmu.

Lenu pa3paboTKu JIEKTPOHHON MOJIEIIH:

CO3JIaHMsI MHOM MH(OPMAIIMOHHOH IIIAaT(GOPMBI 10 CUCTEMaM TEIIIOCHA0KEeHHUS TO-
pona;

HOBBIIICHUS 3P HEKTUBHOCTH HHPOPMAIIMOHHOTO 00ECTIEYCHHUS MTPOIIECCOB PUHSITHS
pelieHuit B 00J1acTh TeKymero GyHKIIHOHUPOBAHUS U TIEPCIICKTHBHOTO PA3BUTHSI CH-
CTEMBI TETUIOCHA0KEHUS TOPO/Ia;

NIPOBE/ICHUS SMHOM OJUTHUKH B OPTaHU3aIIUH TEKYIICH IATEIIbHOCTH MPEIITPUITHI
U B IIEPCIIEKTUBHOM PAa3BUTHH BCEH CUCTEMBI TEINIOCHAOXKEHUS TOPOAa;
00eCIeYeHUsT yCTOWYMBOTO TPAIOCTPOUTENILHOTO PA3BUTHS TOPOJIA;

pa3pabOTKU Mep JIJIs TOBBIIICHUS HAJIC)KHOCTH CHCTEMbI TEIJIOCHAOKEHHS TOPO/Ia;
MUHHMH3AIUU BEPOSATHOCTH BOZHUKHOBEHUS aBaAPUIHBIX CUTYAIIHI B CUCTEME TEIUIO-

CHAOXKEHUS.

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

CO3JIaHMsI OOLIETOPOJICKOM MEKTPOHHONW CXEMBI CYHIECTBYIOIIMX M MEPCHEKTUBHBIX
TEIUIOBBIX CETeH, 1 0OBEKTOB CUCTEMBI TeIIoCHaOXeHus r. [lepmu, MpUBS3aHHBIX K
TOIIOOCHOBE TOPOJIa;

ONTHMHU3AINU CYIIECTBYIOUIEH CHCTEMBbI TeNIOCHAOXKEHHS (ONITUMU3ALMS THAPABIH-
YECKUX PEKHUMOB, MOJACIMPOBAHUE NIEPEPACIIPEACIICHHS TEILUIOBBIX HArPY30K MEXKIY
VUCTOYHHMKAMHU, OIPEACIICHUE ONTUMAIBHBIX AUAMETPOB IPOEKTUPYEMBIX U PEKOH-

CTPYUPYEMBIX TEIJIOBBIX CETEN U TEIJIOCETEBBIX OOBEKTOB U T.11.);
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MOJICIIMPOBAHUS TIEPCICKTHBHBIX BAapUAHTOB PAa3BUTHS CHCTEMBI TEIUIOCHAOKEHUS
(CTPOUTENHCTBO HOBBIX M PEKOHCTPYKIHS CYIICCTBYIOIIUX HCTOYHHKOB TETUIOBOM
SHEPruH, IepepacrnpeesieHue TEIUIOBBIX Harpy30K MEXIy HCTOYHUKAMH, OIpeIese-
HUE BO3MOKHOCTH IOJIKJIIOYCHHUSI HOBBIX TIOTPEOUTENCH TEIUIOBOW YHEPTHH, OIpeie-
JICHUE ONTHUMAJIbHBIX BapUaHTOB Ka4eCTBEHHOT'O M HAJICKHOTO O00CCIICYCHHUs TEILI0-
BOI SHepruel HOBBIX MOTPEOUTENEH U T.11.);

OIIEPATUBHOTO MOJICITUPOBAHHS OOECIICYCHHUS TETITIOBOM SHEPTUEH MMOTpeOUTEIIeH MpH
ABAPHUIHBIX CUTYAIIHSIX;

OTIEPATHUBHOTO TMOTYYCHHS] HHPOPMAIIMOHHBIX BBHIOOPOK, CIIPABOK, OTYETOB IO CH-

CTEMC B LICJIOM II0 CUCTEMC TEIIOCHAOKEHUS ropoJa 1 1o OTACIbHBIM €€ 3JICMCHTAM.

1.1. O01ue moJI0KeHUus

B xadecTBe 6a30BOT0O IPOrPaMMHOTO 00ECTICUSHHUS TSI PEATA3ALNHU AIEKTPOHHONW MOICIH

cHCTeMBI TerocHab)enust ropoaa [lepmu ObuT BBIOpaH MporpaMMHO-pacdYeTHBIA KoMITieke Zulu

8.0. ITpu pabote ¢ mporpaMmMoii He TpeOyIOTCs TITyOOKHe 3HAHUS 110 POTPaMMHUPOBAHUIO, 10CTa-

TOYHO YCTKO U I'paMOTHO C(bOpMy.]'II/IpOBaTL e, U MoMoIb0 UMCHOIIUXCA UHCTPYMCHTOB, PC-

IIUTH ITOCTAaBJICHHBIC 3aJa4u.

Huxe npencraBieHo KpaTkoe onrcanue (pyHKIMOHAIBHBIX BO3MOKHOCTEH OCHOBHBIX MO-

nyneit PTIK, HeoOXoauMbIX IS CO3/IaHuUs U TaibHeen skcruryatanu DM:

IIo

reouHpopmanrontas cucrema ['MC Zulu;

MakeT pacyeToB cerelt TemnocHadxkenust ZuluThermo;

MIPU HEOOXOMMOCTH CO3/ITaHUSI HECKOIBKUX PA00UNX MECT M pabOThI Yepe3 HHTEPHET-
cepsep reouHpopManoHHOM cucteMbl Zulu Server;

OKOHYaHHWU BHCAPCHUA 3aKa34uKk caMOCTOSTEIbHO OIPECACICT L[eJ'IeCOO6pa3HOCTB

pPa3BUTHA JTAaHHOM CHCTEMBI U HeO6XOI[I/IMOCTB HpI/IO6peTeHI/I$I " BHCAPCHUA JOMMOJIHUTCIIBHBIX MO-

JTyJei.




OBOCHOBBIBAIOIIME MATEPUAJIbI K CXEME TEIVIOCHABXEHS MO I'O 'OPO/I ITEPMb HA TTEPUO/L 1O 2035 I'T.
I'TABA 3. DJIEKTPOHHAS MOJIEJIb CUCTEMbBI TETIJIOCHABXEHU 51

2. TEOMH®OPMAIIMOHHAS CUCTEMA (I'MC) ZuLu

2.1. Bosamosxknoctu T'UC Zulu

I'IC Zulu — reowndopmanrionHas cucTteMa oOecrieunBaromias coop, XpaHeHue, odpa-
00TKY, JOCTYI, 0TOOpaXKeHHE U PaCHPOCTPAHEHUE MPOCTPAHCTBEHHO- KOOPIMHUPOBAHHBIX JIaH-
HBIX, TO3BOJIAIOIIEE OCYIIECTBISATH MOACIUPOBAHNE NHIKEHEPHBIX KOMMYHHUKALUMA U TPAHCIIOPT-
HBIX CHCTEM.

['eonndpopmanmonnas cucrema Zulu npeanasnadeHa ais co3ganust ['MC npuoxeHui,
TpeOyIOMIMX BU3yaIU3alii IPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM U PACTPOBOM BH/JIE, aHAJIU3A
WX TOIOJIOTUU U UX CBSI3U C CEMAaHTUYECKUMH 0a3aMu JaHHBIX.

I'MC Zulu mo3BoisieT MMIOPTHPOBATh IaHHBIE W3 TaKWX Imporpamm kak Maplnfo,
AutoCAD Release 12, ArcView. B pe3ynbTare umnopra Oy1yT nojgy4eHbl BEKTOPHBIE CIIOH C IO-
TOBBIMU OOBEKTaMH, IIPU 3TOM BCE XaPaKTEPUCTUKH, TaKue Kak MacumTal, UBeT u ap. OyayT co-
xpaHeHbl. Eciu k o0bekTaM B 0OMeHHOM (opmaTe ObLIa MPUKpEIUieHa 0a3a JaHHBIX, TO OHA TaK
e uMnopTupyercs B Zulu.

[Tomumo ummnopTa Zulu mo3BoOJSET SKCIIOPTUPOBATH Tpadudeckue JaHHbIE B Takue (Hop-
Mmatel kak: .DXF, .MIF/.MID, .BMP, Shape .SHP. DxcropT ceMaHTHYECKHX JTaHHBIX BO3MOYKCH B
IeKTpoHHYIO Tabmuity Microsoft Excel wnm crparnmy HTML.

PykoBoJicTBO Monb30BaTeNsl 3JIE€KTPOHHON MOJAENM pa3padOTaHO HAa OCHOBAaHUHM PYKO-
BojcTB 1o ['MIC Zulu (8.0) u ZuluThermo, npeacTaBneHHBIX MPOU3BOAUTEIIEM.

Cuctema obnajaer CleAyOIMMU BO3SMOXHOCTSIMHU:

e (Co3maBaTh KapThl MECTHOCTH B PA3IMYHBIX reorpapuueckux cucreMax KOOpAHHAT
U KapTorpaduyeckux MpoeKInsx, 0ToOpakaTh BEKTOPHbIE rpauuecKkue JaHHbIE CO
CriIa)KMBaHUEM U 0€3;

e OcyuiecTBiATh 00pabOTKy pacTpoBbIX n300pakenuit popmaros BMP, TIFF, PCX,
JPG, GIF, PNG npu moMoIiu BCTPOCHHOTO IpauIecKOTo PeIakTopa;

e [lonp30BaThCs NAHHBIMU C CEPBEPOB, MOJAECpNKHUBAIONINX crerudukainuo WMS
(Web Map Service);

e C moMOIIbIO CO37]aBaEMbIX BEKTOPHBIX CIIOEB C COOCTBEHHBIM OMHAPHBIM (hOpMaTOM,
o0ecrevynBaroIMM BBICOKYIO CKOPOCTh pabOThl, BEKTOPU30BaTh pacTPOBBIE H300pa-

JKEHMS;
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e [lpu BekTOpHU3aLIMU UCIIOJIB30BATh KaK MPUMUTHUBHbBIE OOBEKTHI (CUMBOJIbHBIE, TEK-
CTOBBIC, JINHEHHBIE, TUIONIA/IHBIE) TAK U TUIIOBBIE OOBEKTHI, OMTMCHIBAEMBIE CAMOCTO-
ATEJIBHO B CTPYKTYpE CIIOS;

e Palorarh ¢ CEMaHTUYECKUMHU JAHHBIMU, TTOAKIIOYAEMbIMH K CJIOI0 M3 BHELTHHUX HC-
tounnkoB BDE, ODBC unu ADO uepe3 onucarenu 6a3 1aHHBIX (ITOTy4aTh JaHHBIC
MoxkHO m3 Tabmmi Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL
Server; ORACLE u apyrux ucrounukoB ODBC unu ADO);

e BrinonHATh 3anpockl kK 6a3aM JaHHBIX ¢ OTOOpaKEHUEM PEe3yJIbTaToOB Ha KapTe (1o-
UCK ONpeAETICHHON WH(POpPMAalMU, HAXOXXICHUE CYMMBbI, MAKCUMAaJIbHOTO, MHHH-
MaJIbHOTO 3HAYCHUS, U T.1.);

e BEIMonHATE IPOCTPAaHCTBEHHBIE 3aMIPOCHI IO 0OBEKTaM KapThl B COOTBETCTBUHU CO
cnerudukanusmu OGC;

e CosznaBatb MOJENb peibeda MECTHOCTH M CTPOUTH HA €€ OCHOBE WM30JIMHUH, 30HBI
3aTOIUIeHUs TPOMUIHN U pacTpsl penbeda, pacCUUTHIBATH TUIOMIAU U O0bEMBI;

e  DKCIIOPTUPOBATH JAHHBIC U3 CEMAHTUYECKOM 0a3bl MM PE3yIbTATHI 3aIIPOCa B JIEK-
TpoHHyt0 Tabnuiy Microsoft Excel unu crpanuiyy HTML;

e [IporpaMMHO WJIM IO CEMaHTHYECKUM JAaHHBIM CO3/]aBaTh TEMAaTHUECKUE PACKPACKH,
C TIOMOIIIBIO KOTOPBIX MEHSETCS CTHIIb OTOOpaXKeHHsI 00bEKTOB;

e BrIBOIUTH 17151 BCEX OOBEKTOB CJIOSI HAATMCH WITH OMPKH, TEKCT HAAMUCH MOKET KaK
OpaThCsl U3 CeMaHTHUECKOH 0a3bl JAHHBIX, TaK U MEPEONPEAEATHCS TPOrPaMMHO;

e OrobOpaxarb 00beKTHI cosi B (hopmare mcesao-3D mo3BossiiomeM BU3YyalIU3UpO-
BaThCsl OTHOCUTEINbHBIE BHICOTHI 0OBEKTOB (HapUMep, BHICOTHI 3aHU);

e (Co3maBaTh M UCMOIB30BaTh OMOIMOTEKY rpadUuecKux SJIEMEHTOB CHUCTEM TEIUIO-
CHaOXKeHUS U PEeKUMOB UX (PYHKIIMOHUPOBAHUS;

e (Co3maBaTh pacueTHBIE CXEMbl MH)KEHEPHBIX KOMMYHHKAIMH C aBTOMATHUYECKUM
(bopMHpOBaHHEM TOMOJIOIUU CETU M COOTBETCTBYIOIIMX 0a3 JaHHBIX;

e VI3MeHATH TOMOJIOTHIO CeTel M PEKUMBI PAOOTHI €€ 3JIEMEHTOB;

e Pemare TOmosornueckue 3aaadv (M3MEHEHHE COCTOSHUS OOBEKTOB (TepeKitoye-
HUS1), TOUCK OTKJIFOYAIOIUX YCTPONUCTB, MOUCK KpaTYalIIuX MyTei, MOUCK CBsI3aH-

HBIX 0OBEKTOB, TIOUCK KOJIEII);
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Jlnst GBICTPOTO MEepeMENICHNS B HY)KHOE MECTO KapThl YCTaHABIMBATh 3aKJIaIKH (3a-
KJIaJIKa Ha TOYKY Ha MECTHOCTHU C OTIPENIEICHHBIM MAacIITa0OM OTOOpaXXeHUS U 3a-
KJIaJIKa Ha OIpeNeIeHHBIH 00BEKT clos (BecbMa YAOOHO, €Clii OOBEKT - JBHXKY-
IIUICS TIO KapTe));

C moMoIIbI0 MPOEKTOB PACKPBIBATH CTPYKTYPY TOTO MM MHOTO 0OBEKTa, M300pa-
KEHHOT'O Ha KapTe CXEMaTU4HO;

Co3paBaTh MaKeThl IIeYaTH;

WNmnopruposaterpapuueckuenanusienzMapinfo (MIF/MID), AutoCAD Release 12
(DXF) u ArcView (SHP);

OkcnoptupoBath rpaduyeckue nanasie B Maplnfo (MIF/MID), AutoCAD Release
12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

Co3naBath Makpockl Ha si3bIkax VB Script nim Java Script;

OcymiecTBIATh MPOTPAMMHBIA JJOCTYI K JaHHBIM Yepe3 OOBEKTHYIO MOJENb IS
HAaIMcaHusi COOCTBEHHBIX KOHBEPTEPOB,;

Co3naBaTth COOCTBEHHBIEC IPHIIOKEHHS, padoTaroImue nox ynpasiaeauem Zulu,

2.2. Opranusanusi rpadpuyecKux JaHHbIX

I'padmueckue nanHble OpraHU30BaHbI MOCIONHO. CIIOH SBIsSETCS OCHOBHOUM MH(pOpMAITU-

OHHOM enuHMIEH cucTeMbl. Kaxxaplit 00BEKT €105 uMeeT yHUKabHbIH uaeHTudukarop (ID nmm

((I(J'IIOLI»). B mporpaMme NpuMEHAIOTCS CIICAYIOIINUE THUIIBI CJIOCB:

BEKTOPHBIE CIIOH;
pacTpoBEIE CIIOH;
ciou penbeda;

ciou ¢ cepepoB WMS (Web Map Service).

BexropHsle cion

O6T>GKTLIB€KTOpHOFO CJI0s I[eJ'ISITCSIHaHPOCTBIe(HpI/IMI/ITI/IBLI) HUTHUIIOBBIC (KJ'IaCCI/I(I)I/II_II/IpO—

BaHHBIC OOBEKTHI).

[IpUMHUTHUBBI MOTYT OBITH:

OUeYHbIE (MMUKTOTPAMMBI HITH «CUMBOJIBI»);
TEKCTOBBIE;
JTUHEHHbIE (JTUHUM, TTOJUIMHIHN);

oA iHbIe (KOHTYPBI, TOJTUKOHTYPHI).
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Tumnossle 0OBEKTHI OMUCHIBAIOTCSA B OMOJIHMOTEKE TUIIOB 00BEKTOB. KaXKbIil THII ONUCHI-
BaeT ILJIOMIAIHOM, IMHEWHBIN WM CUMBOJIBHBINA TUITOBOM TpaduuecKuii 00bEKT, UMEET MOJIb30Ba-
TENbCKOE Ha3BaHHUE U MOJKET OBITh CBSI3aH ¢ COOCTBEHHOM CEMAaHTHYECKOM 0a30l JaHHBIX.

Kaxxaplii TUIT 00bEKTa MOXKET UMETh HECKOJIBKO PEKHMOB, KOTOPHIE UMEIOT IMOJIb30Ba-
TENHCKOE HA3BAHKE, U 33JAI0T PA3IUIHBIE CIIOCOOBI OTOOPAKEHUS JAHHOTO THIIOBOTO OOBEKTA.
TunoBbsie 0OBEKTHI MOTYT OBITh:
® TOYCYHBIC (MUKTOTPAMMBbI I «CUMBOJIBI»);
e JIMHEIHbIC (JIMHUY, OTWIMHHIN);
e TUIOUIAAHBIC (KOHTYPHI, TOJTUKOHTYPHI).

ATpuOYTHBHBIC WJIH CEMAaHTHYECKHUE JAHHBIE BEKTOPHOTO CIIOSI XPAHATCS BO BHEIITHEM HC-
TOYHHUKE JIAaHHBIX M TIOJIKJIFOYAIOTCS K CJIOI0 Yepe3 COOCTBEHHBIN omucaTenb 0a3bl JaHHbIX. K o11-
HOMY CJIOI0 MOXET OBITh MOJKIIIOUEHO MOMEPEMEHHO MPOU3BOIBLHOE YHCIO CEMAaHTHYECKHX 0a3
naHHbIX. [[pUMUTHBBI TTONB3YIOTCS 00IIENH CEMAaHTHYECKOW 0a30# JTaHHBIX, TUIIOBBIE OOBEKTHI -
COOCTBEHHOM JJI KaXXI0T0 TUMA (OJHAKO JJIS Pa3HBIX TUIIOB MOKHO MOAKIIOYUTE OHY U TY K€
0a3y).

Pactpossie ciioun

PacTpoBbIM citoeM MOKET OBITh JTHOO OTICIBHBIN PACTPOBBIA 00BEKT, JINOO rpyIIa pacT-
POBBIX 00BEKTOB. PacTpoBast rpymima MOXKET COJEpKaTh MPOU3BOIHHOE YHCIIO PACTPOBBIX 00BEK-
TOB WJIM BJIOKEHHBIX PACTPOBBIX TPYIIIL. YHCIIO pacTpOB B CII0€ OTPAHUYEHO JIHIIb TUCKOBBIM IIPO-
ctpancTBOM (Zulu cripaBisieTcs ¢ MOJEM M3 HECKOJIBKHX THICAY PaCTPOB).

[MoxnepxxuBaembie popmatsl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

Padora ¢ cuctemaMu KOOPpAUHAT M KAPTOrpa)M4eCKUMHU NPOCKIHAMH

I'padmueckue naHHBIE MOTYT XPAaHUTHCS B PA3NUYHBIX CHCTEMax KOOpJAWHAT U OTOOpa-
JKaThCS BPA3JIMYHBIX MPOCKIUIX TPEXMEPHON MTOBEPXHOCTH 3€MJIU Ha TJIOCKOCTh.

Cucrema mpeyiaraeT HabOp MpenoNpeIesIeHHbIX CUcTeM KoopauHaT. Kpome Toro, mosb-
30BaTeNlb MOXKET 33/1aTh CBOK CUCTEMY KOOPJAMHAT C MHANBUIYAJIbHBIMU NTapaMeTpamMu JJIsl MOJI-
JIEP>KMUBAEMBIX CUCTEMOM MPOEKIUH.

B wactHOCTH, 3Ta BO3MOXHOCTBH TMO3BOJISIET, IPU W3BECTHBIX MapaMeTpax (KIrdax mnepe-
X0/1a), IPUBS3BIBATH JAaHHBIC, XPAHSAIINECS B MECTHON CHCTEME KOOPAWHAT, K OJTHOU U3 TJI00aITh-
HBIX CUCTEM KOOPJMHAT.

I[aHHLIC MOKHO IICPLIIPOCIPOBATh U3 OJHOM CHCTEMEI KOOpJAUHAT B APYI'YIO.
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2.2.1 Opranu3anus ceMAHTHYECKUX JaHHBIX

CemaHTHYECKHE JaHHBIC TOAKIIOYAIOTCS K CJIOK W3 BHEUIHMX HWCTOYHWMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects (ADO)
gyepes onucarenu 0a3 TaHHBIX.

[Tonmy4ath qaHHBIE MOYHO W3:

e Ta6mun Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e jpyrue ucrounuku ODBC wim ADO.

e Bo3MoOXeH UMIIOPT/3KCIOPT JaHHBIX B CleayoHe GopMaThI:
e Mapinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e DOkcrnopt kapTsl (Windows Bitmap (BMP));

e Dkcrnopt cemanTuueckux nanHbix (Microsoft Excel, HTML, TekcToBslii hopmar).

2.2.2 TlpencraBjeHne JaHHBIX HA KapTe

Kaprta MoxxeT coaepxarh MPOU3BOJIIbLHOE YUCIIO Tpaduyeckux cinoes - OfHU U Te e rpa-
(uyeckue ci10u MOryT ObITh IOMEIEHBI B pa3Hble KAPTHI C pa3HBIMU HACTPOIKaMH 0TOOpayKeHHSL.
Kapra umeer BO3MOXKHOCTb 3a/laHUs TOJIb30BATEIILCKOTO MMEHH, LBeTa (pOHA M MacIITaOHOI
CETKHU.

JlaHHble, XpaHSIIUXCS B Pa3HbIX CHCTEMax KOOPAMHAT, MOXHO OTOOpa)xkaTb Ha OJHOMN
KapTe, B 0JIHOM U3 Kaprorpadudeckux npoekiuii. [Ipu sToM nepecyer koopAUHAT (€CIH OH Tpe-
OyeTcs) U3 OIHOTO AaTyMa B IpYToil U U3 OHOM MPOEKIUH B APYT'YIO POU3BOJUTCS IPU OTOOpa-
KEHUH «HA JIETY».

[IpuMHUTHBBI MOTYT UMETh UHAUBHUAYAJIbHBIE CTUIIN OTOOpaXeHUs (LIBET, CTUJIb, TOJIIUHA
JIMHUAR; BET U CTHJIb 3AJIMBKH; MIUKTOTpaMMa; ¢popmar TekcTa). TumnoBsle 00bEKThI UMEIOT CTUJIb
B 3aBHCUMOCTH OT peXHUMa (COCTOSTHUS), KOTOPBIH onpezensieTcs B OUOIMOTEKH TUIIOB OOBEKTOB
cinosi. CTuiib MPUMHUTHBOB MOXKET MEPEONPEENISITh KapTol - JIJIsl BCEX MPUMHUTHUBOB MOXHO MpH-
HYJIUTENbHO 337aTh OAWH CTHIIb.

Ctunb 00BEKTOB MOXHO MEHATH C IMOMOIIIBIO TEeMaTHYECKUX packpacok. [Ipu sTom pac-

KpacCKa MOXCT OBITh co3aHa Mo CEMaHTUYCCKUM NAaHHBIM HUJIM MIPOTPAMMHO.
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EcTh BO3MOXHOCTH BBIBOJUTH IS BCEX OOBEKTOB CJIOS HAAMHCH WM OWpPKH. TekcT
HAAMKUCH MOXET OpaThCs U3 CEeMaHTHUECKON 0a3bl JaHHBIX. TEeKCT HAANWCU TAaK)Ke MOXKET Iie-
peorpenensaThcs IporpaMMHo. bUpku renepupyroTcst aBTOMaTUYeCKd, HO MOTYT IIOTOM paccTaB-
JSTHCA MOJIH30BATENIEM B HY)KHOE PACIOJIOKEHUE U B HY>)KHOM OpPUEHTALIUH.

Ji1st OBICTPOTO MEepeMeNIeHUs B HY)KHOE MECTO KapThl MOKHO YCTaHABIIMBATh 3aKJIaJIKH.

3akiaJika Ha TOYKY Ha MECTHOCTH C OIpeIeJICHHBIM MacIITaOOM OTOOpaKEHUSI.

Kapty MoxxHO meuyaTaTh ¢ pa3JMyHBIMU ONMUIUSIMU (Ha OJHON CTPAHUIIE UM HECKOJIBKUX
CTpaHUIIaX, B 33/IaHHOM MacInTabe WK BIKCAB B 3aJJaHHBIC TA0ApUTHI, HA CTPAHUIIAX JIJIS TIOCTIe-

JyIOIIEeH CKICHKH U T.1.).

2.2.3 Opranu3auusi KapT

Nmeetcst BO3MOKHOCTD YJIOOHO OpraHU30BaTh KapThl, 00bEIMHEHHBIE 00IIIEeH TEMATUKOM.
COBOKYITHOCTh KapT, OOBEIMHEHHBIX OOIIMM ITOJTH30BATCILCKIM HMEHEM M, €Clii TpeOyercs,
HAO0OPOM HEPAPXUUECKUX CBSI3EH MEXIy STUMU KapTaMu, IPEICTaBIIeT COOO0l MPOEKT.

B pamkax nmpoekTa KapThl MOKHO CBA3BIBATH MEXy COOOM C MOMOIIBIO THUIIEPCCHUIOK. [ H-
IepcehlIKa ONpeesseTcs: OT 00beKTa B OHOM KapTe K JIPYyroi KapTe ¢ yKa3aHHUEM MECTOpacIo-

JIOKEHHUSA U MaciuTaba.

2.2.4 PenakTupoBaHue 00beKTOB

Jliig penakTupoBaHUs U BBOJa OOBEKTOB MPELYCMOTPEHBI:
Bo3MoxxHOCTH BBO/Ia U pEJaKTUPOBAHUS:

e BBOJ C 3KpaHa MBIIIKON

e BBOJ 10 KOOPAMHATAM C KJIaBHATYphI

® TPaCcCHUpPOBKA JIMHUI

® aBTO3aMbIKaHHE KOHTYPOB

®  BBIPE3KA/KONHUPOBAHHUE/BCTABKA - TyOIMpPOBaHUE

® [IOBOPOT OOBEKTA.

e onepauuu oTMeHbl/Bo3Bpara aeiicteus (Undo / Redo).
PenaktupoBanue rpymnibl 0ObEKTOB:

e yJaJIeHUE - IEPEMEIEHHUE;

e yOnupOBaHME;

® TIOBOPOT - BBIPE3Ka/KOMMPOBAHNE/BCTABKA.

® pEIaKTHUPOBAHME HJIEMEHTOB OOBEKTA:

e TiepeMeleHne/ yaieHue/BCTaBKa y3I0B;

11
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® TIepeMeleHue/ yaaineHue peoep;
e pa3OueHHue yuyacTKa CHMBOJILHBIM O0OBEKTOM;

e TpaHcopMmaIus.

2.2.5 BekTOopHbIe 0BepJieiiHbIe onepanuu

Ogeprieii — onepanys HaJIOKEHU IPYT Ha Jpyra JAByX WK OoJiee CloeB, B pe3yabTare Ko-
TOpOW 00pa3yercsl OJWH MPOU3BOIHBIN CIIOW, COACPIKAIIMA KOMIO3HIIMIO MPOCTPAHCTBEHHBIX
00BEKTOB UCXOTHBIX CJIIOEB, TOMOJIOTHIO TOW KOMITO3UIIMU M aTPUOYTHI, apru(pMETHIECKU HITH JIO-
TUYECKH MMPOU3BOJIHBIC OT 3HAYCHUN aTPpUOYTOB MCXOAHBIX OOBEKTOB.
[Tonnep>kuBaroOTCs CIEAYIOMINE BEKTOPHBIE OBEPIICHHBIE OTIEPaLUU:
e 00BenuHEHNE 00BEKTOB ¢ HacienoBanueM ID (yHuKambHOTO HICHTH(PHUKATOPA),
® pa3beIUHCHUE OOBEKTOB;
® pa3JielicHUue OJHOTO 00BEKTa IPYIIONH 0ObEKTOB;
e BBIpE3Ka U3 OJTHOTO 00BEKTA 00JIACTH TPYIIIBI OOBEKTOB;
e oTpe3aHue 00bEeKTa BHE 00JIaCTH IPYIIIIBI APYTUX 0OBEKTOB;
® Y3JIOBaHHE;
e OydepHbIc 30HBI,

® TNOCTPOCHUC KOHTYPOB IIO CCTH.

2.2.6 KoppeKTHpOBKA pacTpoB

B cucreme peannszoBaHa KOppEeKTHPOBKA PACTPOBBIX (halsIOB, COAEpPKALIMX CKAHUPOBAH-
HYIO C IIJIaHIIETOB TOMOOCHOBY. KOppeKTHpOBKa MCKa)KEHUN CKaHMPOBAHMSI IPOU3BOJUTCS IO
TOYKaM pacTpa, KOOPAUHATHI KOTOPBIX U3BECTHBI. Kak MUHUMYM JOJKHBI OBITh U3BECTHBI UETHIPE
TOUYKH, OIPEEIIAIOINE YIIIbI MUIAHIIETa.

IIpouenypa KOppeKTUPOBKHU CO3JAET HOBBIM PacTp, YIiIbl KOTOPOIO COBNAJAIOT C YIiIaMu

IJ1aHmeTa, T.C. mpoucaypa KOppeKTUpOBKU o6pe3aeT OTCKAHUPOBAHHBLIC, HO JIMITHUC, TTOJIA.

2.2.7TMopaenupoBaHue ceTeil M TONMOJOTHYeCKHe 32Ja41 HA CeTAX

Hapsiny ¢ o6branbiM juist TUC paznenenreM 00beKTOB Ha KOHTYpPBI, JOMaHble, CHMBOJIBI,
Zulu noaaepKUBaeT JIMHEHHO-Y37I0BYIO TONOJIOTHIO, YTO ITO3BOJIET MOAETHPOBATh HHKEHEPHBIE
u ipyrue cetd. Tomomornueckas cereBasi MOAENb MPECTaBIseT co0oi rpad ceTH, y3maMu KOTo-
pOrO SBISIOTCSI TOYEUHBIE OOBEKTHI (KOJIOMIBI, MCTOYHHKH, 3aJBUKKH, PyOWIBHUKH, Tepe-
KPECTKH, MOTpeOUTENH | T.1.), a pedpamu rpada sBISIOTCS JTUHEHHbIe 00beKThI (Kabenu, Tpyoo-

IPOBO/JIbI, YYACTKU JOPOKHOM CETH U T.11.).

12
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Tononoruueckuii pegakTop co3gaeT MaTeMaTUYEeCKyl0 MoJenb rpada cetw Hemocpen-
CTBEHHO B Ipoliecce BBoja (pucosanusi) rpaduueckoil nHpopmanuu. Mcnons3ys Monens cetu
MOJKHO PEIIaTh psiji TOIOJIOITMYECKUX 3a]a4, IIOUCK KpaT4auIlero ImyTH, aHaJIu3 CBA3HOCTH, aHa-
JIN3 KOJIEll, aHAJIU3 OTKJIIOYEHUH, TOMCK OTKJIIOYAIOLIUX YCTPOMCTB U T.Jl. MOXHO MEHAThH COCTO-
SHUSL 00BEKTOB (NMEPEKIIOUEHUs) C MOCIEAYIOIUM aBTOMATUYECKUM OOHOBIICHHMEM COCTOSHUS
BCeil ceTu (Hampumep, BKIIOYEHNE/BBIKIIIOUEHHE 3a]IBUKKHU TPyOOIIPOBO/A) BBIMOIHATE TOMCK OT-
KJIFOYAOLINX YCTPOICTB ((hopMUpPOBaHUE CIHCKA OOBEKTOB, UMEIOIIUX MTPU3HAK «OTKIIOYAOLIEe
YCTPOHCTBOY, PU OTKJIFOUCHHH KOTOPBIX BHIOPAHHBIN OOBEKT TAK)Ke IMEPEBOAUTCS B COCTOSHUE
OTKJIIOUEHY), KpaTyaliux myTedl (HaXOAUTh KpaTyalIIuil MyTh MO CETH MEX1Y BHIOPAaHHBIMH
y3JIaMH C y4€TOM HallpaBJIEHUI y4acCTKOB), CBSI3aHHBIX 00BEKTOB (HAXOAUTCS MHOXKECTBO OOBEK-
TOB CE€TH, JOCTHXHMBIX M3 BBIOPAHHOIO y3Ja CETH, JOCTHKHUMOCTb MOMKET ONpeAessaThcs 0e3
yueTa HarpaBjIeHHUs Yy4acTKOB, C yYE€TOM U

IIPOTUB HalpaBJIEHUs y4aCTKOB), UCKAaTh BCE KOJIbIla CETH, B KOTOPbIE BXOJAT BCE BHIOpaH-
HbI€ OOBEKTHI.

CeTb BBOAUTCS KAaK COBOKYITHOCTb THUIIOBBIX TOYEYHBIX OOBEKTOB, COCJAMHEHHBIX THIIO-
BBIMU JIMHEWHBIMU O0BEKTaMH, UMEIOIIMMH IPU3HAK «y4acToky». MHpopMmalus o Tomonoruu ¢hop-
MUPYETCS] aBTOMAaTUYECKH - €CJIN «TIOTSHYTbH) 32 y3€Jl WK peOpo, CBA3aHHbIE 0OBEKTHI TAKXKE Ie-
pementarorcs. OOBEKTHI CETH MOKHO OTKPEIUIATh M 3aHOBO MPHUKPEIUIATH APYT K APYry OJHUM
JBUKECHUEM MBIIIIKH.

Monens cetu Zulu siBisieTcst OCHOBOM JIJ1s1 pabOThI MOJYJIsSI paCU€TOB MHKEHEPHBIX ceTei

ZuluThermo.
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3. MoayJjb ZULUTHERMO

Monyns ZuluThermo no3BosisieT co3/1aTh pacyeTHYI0 MaTEMaTHUECKYIO MOJIENb CETH, BbI-
MOJTHUTH MACMOPTH3AIMIO CETH, U Ha OCHOBE CO3JJaHHOM MOJENN pemaTh HHPOPMaIMOHHbIE 3a-
Jla4yM, 3a7a4d TONOJIOTMYECKOr0 aHAJIN3a, U BBINOIHATH PA3JIMYHbIE TEIUIOIMIPABINYECKUE pac-
YETHI.

Pacuery nojyexar TymuKOBbI€ U KOJbLEBBIE TEIIOBBIE CETH, B TOM YHUCIIE C TIOBBICUTEINb-
HBIMH HACOCHBIMHU CTAHIIUSIMU U IPOCCETHPYIOIIUMH YCTPOHCTBAMU, PA0OTAOIINE OT OJTHOTO MIIH
HECKOJIbKMX UCTOYHUKOB.

[Iporpamma npegycmMaTpuBaeT TEILIOTUIPABINYECKUN pacyeT ¢ MPUCOECIUHEHUEM K CETH
WHAUBUAYaAIbHBIX TeroBbIX TyHKTOB (UTII) u nentpanpabix TemnoBsix myHkToB (L[TII) mo He-
CKOJIBKHM JIECSITKaMU CXEMHBIX PEIICHUI, IPUMEHSIEMbIX Ha TeppUTOpHH Poccuu.

Pacuer cucrem TemiocHaOXeHUST MOYKET MPOU3BOAUTHCS C YUETOM YTEUEK U3 TEIUIOBOM
CETH U CHUCTEM TEIJIONOTPEOICHHUS, a TAK)KE TEIUIOBBIX MOTEPh B TPYOOIPOBOAAX TEIIOBOM CETH.

Pacyer TemioBbIX MOTEph BeAETCs MO0 M0 HOPMATHUBHBIM MOTEPSM, TUOO MO (akTHye-
CKOMY COCTOSIHHIO HU3OJISLUU.

Pacuersr ZuluThermo moryt paboTaTh Kak B TECHOW MHTETPAIlAN C TEOMHPOPMAITHOHHON
cuctemoit (B Buae moayns pacmupenus ['MIC), Tak 1 B BUe OTEIbHON OMOTUOTEKH KOMIIOHEH-
TOB, KOTOPbIE TIO3BOJISIIOT BBIIOJIHATH PacyeThl U3 MPUIIOKEHHUH MOJIb30BaTeeH.

CocraB 3a1au:

® [IOCTPOEHHUE PACUYETHOW MOJIEIU TEILUIOBOU CETH;
® MacrnopTu3anus 0ObEKTOB CETH;

® HaIAJ0YHBIA pacyeT TEeIUIOBOM CETH;

® [IOBEPOYHBIN pacyeT TEIJIOBOM CETH;

® KOHCTPYKTOPCKHI pacueT TEeIIOBOU CETH;

e pacuer TpeOyeMoil TeMrepaTypbl Ha HCTOYHHKE;
® KOMMYTAl[MOHHBIE 33/1a4H;

® [IOCTPOEHHE bE30METPUUYECKOro rpaduxka;

® PpacCdYCT HOPMATUBHLIX MMOTCPL TCILJIA YCPE3 U30JISANTO.
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3.1.ITocTpoenue pacueTHOMH MOJeJH TEIJIOBOI CeTH

[Tpu pabGore B reonH()OPMAIIIOHHON CHCTEME CETh JIOCTaTOYHO MPOCTO M OBICTPO 3aHO-
CHUTCS C TOMOIIBIO MBIIIKK WIH 110 KoopauHataM. [Ipu 3Tom cpa3y popmupyercst pacueTHast MO-
nenb. [locne rpaduyeckoro n300paxeHus: CUCTEMBI TEINIOCHA0KEeHUSI, HEOOXOAUMO 3a7aTh pac-
YETHbIE MapaMeTPbl OObEKTOB U BBHIIIOJHUTH COOTBETCTBYIOLIUE PACUETHI.

TemoBast ceTh BKJIIOYAET B ce0sl CIEAYIOUIME OCHOBHBIE OOBEKTHI: UCTOUHUK, Y4aCTOK
(TpyOOIIpOBOIBI), TOTPEOUTENH U Y3IIbI: IIeHTpanbHbIe TeroBble MyHKTHI (LI TII), HacocHble, 3a-
IOPHYIO U PETYIHUPYIOILYIO apMaTypy, KaMepPbl U IpYrHe 3J1€MEHTHI.

HUcroununk

Hcmounux — 3TO CUMBOIIBHBIN OOBEKT TEIJIOBOM CETH, MOJCIUPYIOMIHNNA PEKUM pabOThI
korenpHOM i TOLl. B MaremMatnueckoil MOJEIM HCTOYHUK MPEJCTABIISETCS CETEBBIM HACOCOM,
CO3/AI0IIMM pacrojaraéMblii Harop, ¥ MOJIUTOYHBIM HACOCOM, OIPEAEIAIOIUM Harop B o0pat-
HOM TpyOompoBoie. Y CIOBHOE 0003HAYEHHE HCTOUYHUKA B 3aBUCUMOCTH OT PEKUMa pabOThI Mpe-
CTaBJICHO Ha pHUcyHKe. [Ipu paboTe HECKOJIBKUX UCTOYHUKOB Ha OJIHY CE€Th, OJUH U3 HUX MOXET

BBICTYIIATh B KA4YCCTBE IMUKOBO# KOTEIILHOM.

B s
. OTKIOYEH

Pucynok 1 — YcioBHoe u3odpaskeHue HCTOYHHKA

YuacTok
Yuacmoxk — 310 TMHEHHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
e JHaMmeTp TpyOOmpoBO/a;
® THI MPOKJIAIKH,
e  BHJI M30JIALHH,
®  pacxoJ TEIUIOHOCHUTEIS.
JIByxTpyOHast TeryioBasi CETh M300pa)KaeTCs B OJIHY JIMHUIO M MOXKET, B 3aBUCUMOCTH OT

JKCJIIaHUA IMOJIB30BATCIIA, COOTBETCTBOBATH UJIM HE COOTBETCTBOBATE CTAHJAAPTHOMY H306pa)KeHI/IIO

cetu 1o ['OCT 21-605-82.
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Kak 1100011 00bEKT CeTH, y4aCTOK UMEET pa3Hble PeKUMBI pabOThI, HAIPUMED, KOTKITIOUEH
HOIAIOIIHI» HITH «OTKJIFOYEH 00paTHBIN (PUCYHOK 2). DTH PEKHUMBI TO3BOJISIIOT CMOJICIHPOBATH

MHOFOTPY6HBIC CXEMBI TEIJIOBBIX CETEH.

Pexum 1- - - BrxmoveHwiobaTp-ga —— T = -1
Pewum 2 Boixnioyens oba 1p-aa T T
Pexum 3 - Otenioues oBpaTthslit Tp-a T =
Pexum 4 . OTrnoueH noganowui Tp-a ' 1
MNons3osarenscroe naobpaxerue cetu Wzobpaxenne cetu no FOCTY 21-605-82

Pucynok 2 — M3o00pakeHue HeCKOJbKHUX COCTOSIHHH Y4acTKOB, 32/1aBaeMbIX pa3-
HBIMHU pPeKUMAMM

Yiean

V3en — 3T0 cUMBOJIBHBIN O0BEKT TEIUIOBOM ceTH. B TemaoBoi ceTH y3lnaMu SBISIOTCS BCE
O00BEKTHI CeTH, KPOME MCTOUYHHUKA, TOTPEOUTENS U y4acTKOB. B MaTeMaTH4eCcKOW MOJIENH BHYT-
peHHee MpeicTaBIeHNe 00BbEKTOB (KpOMe UCTOYHHKA, MOTpeouTess, nepeMbruku, LITTI u perys-
TOPOB) MOJICTTUPYETCS ABYMS y3JIaMH, YCTAHOBJIEHHBIMHU Ha MOAAIOIIEM U 0OpaTHOM TPyOOIIPOBO-
Jax.

YcnoBHOe 0003HaYEHHE Y3JI0BBIX OOBEKTOB B 3aBUCUMOCTH OT PEeKMMa padOThI ITPEICTaB-

JICHBI HA PUCYHKE 3.

D Tennosan KamMepa

@® passerBnexue

» cMeHa guamerpa

Pucynok 3 — Ycii0BHOe H300paskeHue y310BbIX 00bEKTOB

ITpocTbIM y3710M B MOJENU CUHUTAETCs JHOOOH y3€el, UbU CBOMCTBA CHENMATbHO HE OIOBO-
pensl. [IpocToii y3en Ciy’)KUT TOJBKO Uil COEMHEHUsI y4acTKOB. TakuMu y3naMu AJis MOJETU
ABIIIOTCS TEIJIOBBIE KaMephbl, OTBETBIICHUSI, CMEHBI INAMETPOB, CMEHA TUIIA TIPOKJIAAKH UIIH TUIIA
W30JISIIMHU U T.J.

LenTpajibHbIE TENJI0BbIE MYHKTHI

Llenmpanvuwviti mennosou nynkm (L[TI1) — 3TO y3ea TOTOJHUTEIHFHOTO PETYIUPOBAHUS U
pacnpenenenus TernaoBoi sHepruu. Hannuue takoro y3ia noapa3yMeBaeT, YTo 32 HUM HaXOJIUTCs
TYIUKOBAs CeTh, C MHAMBUIYaNbHbIMU noTpedutensmu. B LTI MoxeT BXOIUTH TOJIBKO OIMH
Y4acTOK U TOJIBKO OJIMH Y4aCTOK MOKET BBIXOAUTSH. [[prueM BXoAsIni y4acTOK UJIET CO CTOPOHBI

MarucTpaliu, a BI)IXO)ISIHII/II\/'I Y4aCTOK B€ACT K KOHCYHBIM HOTpe6I/ITeJ'I$[M. BHyTpeHHSISI KOAWPOBKaA
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LITTI 3aBHCHUT OT €ro CXeMbl MPUCOSAUHEHUS K TEIUIOBON CETU. DTO MOXKET OBITh I'PYIIIIOBOH 3J1e-
BaTOp, TPYIIOBOIM HACOC CMEIIEHUs, HE3aBUCUMOE MOKIYCHUE IPYMIbl oTpedureneii, 0o0ii-
nepsl Ha ['BC u 1.1. Ha 1aHHBI MOMEHT B pacliopshKECHUH MOJIb30BaTeNs 29 cXeM MpUCcOoeTuHEHUS

IITIL.

3

o

MarucTpane
r
r
r
r

O

Pucynok 4 — U3o0pa:xkenue LITII
BcenomorareibHbIM y4aCTOK
Bcnomoeamenwvhwiil yuacmox — yka3pIBaeT HadaJlo TpyOOIIPOBOJOB ropsiuero BOAOCHa0ke-
HUS TIPU YeThIpEXTpyOHOU TeroBoi cetu nmocie L[TII. 3Tto HeGonbIoii y4acToK 3aKaHUYNBAETCS
MPOCTBIM y3JI0M, K KOTOPOMY MOJKII0YaeTCs TPYOOIPOBOI TOPSIUEro BOJAOCHAOKEHUS, KaK MOKa-

3aHO Ha PUCYHKE D.

BcnomorarensHbiA
yuacrox ansa UTn

T
—— uTn JL” {I 7 } —o

-

Pucynok 5 — Iloakaroyenue Tpydonposoga 'BC
IMoTpeduTesn
Ilompebumens — 3TO KOHEUHBIM O0OBEKT y4acTKa, B KOTOPbII BXOJUT OAMH MOJAOLIUIN 1
BBIXOJMUT OAWH OOpaTHBIM TpyOompoBo TemioBoi cetu. [log morpedurenem noHumaercst abo-
HEHTCKHUH BBOJ B 3/1aHUE.
YcnoBHoe 0003HauUeHHE TOTPEOUTENS B 3aBUCUMOCTH OT PEeKUMa pabOThI MPEICTaBICHO

Ha PHUCYHKe 0.
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O BENMKOUEH
. QTENKYEH

PucyHok 6 — Yci10BHOe H300pazkeHHEe MOTPeOHTENs

[ToTpeOuTens TEMIOBOI SHEPTHH XapaKTEPU3YEeTCS PACUCTHBIMH HAarpy3KaMH Ha CUCTEMY
OTOTUICHHSI, CACTEMY BEHTHJISIIUK U CHCTEMY TOPSYETO BOJIOCHAOKEHUS U PACYCTHBIMHU TeMIIepa-
TypamH Ha BXOJI€, BBIXO/I€ IOTPEOUTENS], U PACUCTHOW TEeMIIepaTypoll BHYTPEHHETO BO3IyXa.

B onHONMMHEWHOM MTPECTaBICHUN TOTPEOUTEIh — 3TO Y3JIOBOU DIIEMEHT, KOTOPBIH MOKET
OBITH CBA3aH TOJBKO C OJHUM yYacTKOM.

BHyTpeHHSS KOIMPOBKA MOTPEOUTENSI CYIIECTBEHHO 3aBUCHT OT €TI0 CXEMBI IIPHCOEINHE-
HUS K TETI0BOM ceTu. CXeMbl MOTYT OBITh AJIEBATOPHBIE, C HACOCHBIM CMEIIEHUEM, C HE3aBUCH-
MBIM TPUCOETUHEHUEM, C OTKPBITBIM MU 3aKpHITBIM 0TO0poM Boasl Ha ['BC, ¢ perynsaropamu
TEMIIepaTyphbl, OTOIJICHHS, pacxo/ia v T.4. Ha 1aHHBIif MOMEHT B paclopspKeHUH MoJib3oBartes 44
cXeMa MPUCOEANHEHUS TOTPEOUTENEH.

Ecnu B 31aHUU HECKOJIBKO Y3JIOB BBO/A, TO OOBEKTOM «IIOTPEOUTEIHY» MOKHO OIHCATh
KaXIblif BBOJI. B TOXke BpeMs Kak OJJMH MOTPEOUTENTh MOKHO OIKCATH IIEJIbI KBApTaJl WK 3aBO/I,
3aJaB JUIsl TAKOTO MOTPeOuTEINst 0000IIEHHBIE TETIOBBIC HATPY3KH.

O0001meHHbII TOTPEOUTEIb

O600wennwviti nompebumenb — CAMBOIBHBIN O0OBEKT TETIIOBOM CETH, XapaKTePU3YIOIIHICS
noTpeOIsieMbIM PacX0/I0M CETEBOM BOJIbI MJTH 33JJaHHBIM CONIPOTHBIIEHHEM. TakuM notpeduTenem
MOYKHO MOJIEITUPOBATh, HAIIPUMED, OOIIYI0 HArpy3Ky KBapTaia.

VYcnoBHoe 0003HaueHHe 00001IEHHOT0 MOTPEOUTENS B 3aBUCUMOCTH OT PeXXHUMa pabOThI

‘ BKTIOYEH

OTKITHOY4eH

IIPEJICTaBJIEHO HA PUCYHKE 7.

Pucynoxk 7 — U300pa:kenue 00001IEHHOT0 MOTPeOUTEJISI
Tako# 00beKT y100HO HUCIIOIB30BaTh, KOTJIa BOSHUKAET HEOOXOAMMOCTh PACCUUTATH TH/I-
paBIuKy ceTn 0e3 mH(OpMaIuy O TETUIOBBIX HAarpy3Kax W KOHKPETHBIX CXeMaX MPUCOCIUHECHUS
noTpeduTeneil K TeroBoi cetu. Hampumep, mpu pacuere MarucTpaibHBIX ceTeil HHPOpMAIUHU O
KBApTAIbHBIX CETSIX MOXKET He OBbITh, a JIJISl OIEHKU MOTEPh HAMoOpa B MArUCTPassAX JOCTATOYHO

3a/1aTh 00O0OIIEHHBIE PACXO0/IbI B TOUKAX MPUCOCTMHEHHS KBApTaJIOB K MaruCTPaIbHON CETH.
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B onHonuHeHOM HM300pakeHUH HE TpedyeTcs MOJIKIYaTh 0000IIEeHHBINH TOTPeOUTEb
Ha OTAEITBHOM OTBOSIIEM YYacTKe, KaK B CIydae MpOCTOoro morpedurens. To ecTb B 3TOT y3en
MOKET BXOANUTH H/UJIH BBIXOJUTH JF000€ KOJIMYECTBO YYaCTKOB. DTO IMO3BOJISIET OBICTPO U yAOOHO,

C MUHUMAJIbHBIM KOJIMYCCTBOM UCXOAHBIX JAaHHBIX.

|
s ~ > ———o

MCTOMHUK OgooleHHbIe NOThesHUTENH

Pucynok 8 — BapuaHThl BK/IIOUeHHe 00001IEHHBIX MOTPeduTe el
3aaBHIKKA
3a0susicka — 3TO CHMBOJBHBIA OOBEKT TEIIOBOM CETH, SBIISIOIIMICI OTCEKAIOIINM
YCTPOMCTBOM. 3aIBUKKA KPOME JIBYX PEKHMOB PaOOTHI (OTKPHITA, 3aKPHITA), MOKET HAXOUTHCS
B IIPOMEKYTOYHOM COCTOSIHUH, KOTOPOE OMPEACIIACTCS CTEIEHbIO €€ 3aKphITHs. [IpoMexxyTounoe

COCTOSTHUE 33/IBMXKKH JIOJKHO OIPEJENISTCS [P €€ PEKUME pabOThI

< I OTKPbITA

N 3aKpbITa

PucyHnok 9 — YciioBHOe H300pakeHue 3aABUKKH
YcnoBHOe 0003HaUEHHE 3aIIOPHO-PETYIUPYIOLIET0 YCTPOMCTBA B 3aBUCUMOCTH OT peKUMa
paboTHI:
3aaBUKKA B OTHOJIMHEMHOM N300payKeHUHN MPEICTABIIACTCSI OJJHUM Y3JI0M, HO BO BHYTpPEH-
HEM IPECTaBIECHUHU B 3aBUCUMOCTH OT 3aJaHHBIX NTapaMeTPOB B CEMaHTHUYECKOHN 0asze JaHHBIX,

MOXeT OBbITh YCTaHOBJIEHA Ha 000X TpyOomnpoBoaax (pucyrok 10).

{’ -” t

Pucynok 10 — OgHosnHeliHOe 1 BHYTPeHHe Mpe/cTaBJIeHHe 32/ IBHXKKH
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Ilepemblruka
Ilepembluka — 3T0 CUMBOJIbHBIA O0BEKT TEIUIOBOW CETH, MOACTUPYIOIUI Y4aCTOK MEXIY
HOJAIOIINUM M 00paTHBIM TPYOOIIPOBOJAMH.

VYcnoBHOE 0003HaUCHNE IEPEMBIUKY B 3aBUCUMOCTH OT PEKUMa pabOThI IPEICTABICHO Ha

pucyHke 11.

OTKpLITA

3aKpbITa

Pucynok 11 — Yci0BHOe npeacTaB/ieHHe NIepeMbIYKH
[TepembIuka mO3BOJISET CMOACTUPOBATH YUACTOK, COSAMHSIONINN MOAAIONTUN U 00OpaTHBIIA

Tp}I6OHpOBOI[BI. B sTot Y3€JI MOKET BXOJAUTH n/uau BBIXOJUTH JII000€ KOJIMYECTBO Y4acCTKOB.

— =%

Pucynok 12 — Ilepembiuka
Tax kak nepeMbIuka B OJIHOJIMHEHHOM U300paXeHUU MPEACTABIEHA y3JI0M, TO JUIsl MOJie-
JMPOBAHUS COCIMHEHMSI MEXKAY MOJAIOLUIMM TPYyOOIIPOBOAOM OJHOTO y4acTKa U OOpaTHBIM TPy-
60IPOBOIOM JIPYTOro y4acTKa OJHOT0 JIEMEHTa «IepeMbluka» HepocTaTouHo. [ToHano0saTes eme

JIBA y4aCTKa: OJIMH TOJBKO MOJAIOIINM, APYTOi — TOJIBKO OOPATHBII.

Pucynok 13 — CoenquHenne Mexay noamuM TPyoonpoBoI0M OTHOTO YYACTKA U
00paTHBLIM TPYOONIPOBOIOM IPYIOro y4acTKa
HacocHasi cranuus
Hacocnas cmanyus — cMMBOJBHBIA OOBEKT TETIOBOW CETH, XapaKTePU3YIOIIMIACS 3aaH-
HBIM HallopoM WJIM HAlOPHO-PACXOJIHOM XapaKTEePUCTUKON YCTaHOBIEHHOTO HAcOCa.
HacocHast cranimsi B 0JHOJIMHEMHOM M300paXEHUU MPEACTABIISIETCS OJHUM y3i10M. B 3a-
BHCHMOCTHU OT TAOJIMYHBIX TAPAMETPOB ITOTO y371a HACOC MOXKET OBITh YCTAHOBJICH Ha MOAAIOIIEM

Wi oOpatHOM TpyOorpoBoje, 6o Ha 000MX TpyOONpoBOAax OAHOBpeMEHHO. J[nd 3amaHus
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HaIlpaBJICHUA ,HGIZCTBPISI HacocCa B 3TOT y3€JI TOJIBKO OAWH Y4aCTOK 00s13aTEIBHO JOJIKCH BXOAUTH

N TOJIBKO OAWH Y4aCTOK AOJIKCH BBIXOJIHWTD.

H=10n H=-10n
Ot P pet) Ot P ot
H=-10xn H=10x
Ot ] ) Ot ] O

Pucynok 14 — HacocHasi craHius
Hacoc MoxxHO MOJienmupoBath IByMs criocobamMu: OO0 KaK UAeaTbHOE YCTPOMCTBO, KOTO-
pO€ U3MEHSET JIaBJIeHHEe B TPYOOIIPOBO/IC Ha 3aJaHHYIO BEJIIMUMHY, JUOO KaK YCTPOHCTBO, pabo-
TaIOIIEE C YYETOM PeaIbHOM HAIIOPHO-PACXOTHOM XapaKTepUCTUKH KOHKPETHOTO HAcoca.
B mepBoM cirydae mpocTo 3a7aeTcs 3HaUCHUE HAIMOpa HAcoca Ha TOJJAr0IIeM H/HITH 00pat-
HOM TpyOomnpoBoie. Eciu 3HaueHre Haropa Ha OJTHOM M3 TPyOOIIPOBOIOB PaBHO HYIIO, TO HACOC
Ha 3TOM TPyOOMpoBoIe OTCYTCTBYET. Eciu 3HaueHne Harmopa OTpUIaTebHO, TO TO O3HAYAET, UTO

HacocC pa60TaeT HaBCTPEUY BXOAALIEMY B HEI'O Y4aCTKY.

&0

30

30
20

20
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Pucynok 15 — IIbe3omerpunueckune rpaguku
Ha pucynkax 14 u 15 BugHO, KaKk pa3anyHble HAIIPaBJICHUS YYaCTKOB, BXOJSIINX U BBIXO-
JSIIMX U3 Hacoca B COYETaHUU C pa3HbIMU 3HaKaMU HaIopa, BIUSIOT Ha pe3ybTaT pacuera, 0To0-
pa’KeHHbII Ha TE30METPUUECKUX IrpaduKax.
Korna 3agaercs TOJIBKO 3HaYEHHE HAIIOpa Ha HACOCE, OHO OCTACTCS HEU3MECHHBIM HE 3aBH-
CHUMO OT IPOXOJAIIETO Ye€PE3 HACOC PACXO0/a.
Ecnu monenupoBaTh paboTy Hacoca ¢ yueroM ero QH xapakrepucTuku, To ciaelyer 3a1aTh

pacxoJbl U HAIIOPhI Ha I'PAHUTIAX pa6oqel71 30HEBI HacocCa.
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Hmax —

Hmin ~

Gmin Gmax

Pucynok 16 — HanopHo-pacxoaHasi XapaKTepHCTHKA Hacoca

[To 3agaHHBIM IBYM TOYKaAM OIpeaeisieTcs mapadosia ¢ MAKCHMYMOM Ha OCH JIaBJICHUH, 110
KOTOpOH pacdeT U OyIeT ONpeAessiTh HAop HAacoca B 3aBHCUMOCTH OT pacxona. CiemyeTr oTMme-
THUTb, YTO XapaKTEPUCTHKA, 3a/1aBaeMasi TAKUM 00pa30M, MOXKET OTIMYATHCS OT pealibHOM Xapak-
TEpUCTUKU HAcOCa, HO B Ipezenax pabdodeii o01acTu 00e XapaKTepUCTUKU MPAKTHUECKH COBIA-
Ja1o0T.

JIns onucaHusi HECKOJIBKHUX MapajlielbHO PaOdOTAIONIMX HACOCOB JOCTATOYHO 3a/1aTh HX
KOJIMYECTBO U PE3YNbTHPYIOIAsl XapaKTepUCTUKA OyAET ompenesieHa Ipu pacyeTe aBToOMaTH4e-
CKH.

Tax xak Haropbl Ha rpaHuIIax paboudei obnacTu Hacoca OepyTcs U3 CIIPAaBOYHMKA U BCETAA
HIOJIOXKUTEIIBHBI, TO HAIPaBJICHNE CHCTBUS TAKOTO Hacoca OyJeT ONpeaensiThCs TOIBKO Harpas-
JICHUEM BXOJIAIIETO B y3€Jl y4acTKa.

Jpoccesupylonue ycTpoiicrea

Hpoccenupyiowue ycmpoiicmeéa B OTHOTMHEHHOM MPEACTABICHUN SIBIISIOTCS Y3J1aMH, HO
BO BHYTPEHHEH KOAMPOBKE — ATO JOMOJHUTENbHBIE YUACTKH C TOCTOSTHHBIM WJIM TIEPEMEHHBIM CO-
npoTHuBieHHEM. B apoccenupyromnuii y3en 00g3aTeabHO JOIKEH BXOANUTh TOJIBKO OJIMH YYacTOK,

M TOJIBKO OAWH YYaCTOK H3 y3Jia JOJI’KCH BbIXOJUTh.

Ha nogawwen npySonpoBoge Sreg

f i { e} - )
P PR o)

D P o P

Ha oSpamuHoM mpySonpofoge

> = ) = "J
o - m - o
et e = i
Sreq

Pucynok 17 — JIpoccesmpyronme ycTpoiicTsa
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JApoccenbHas maiida

Jlpoccenvhas watiba — 3TO CAMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTepU3yeMbIil (hHK-
CUPOBaHHBIM COIIPOTUBIICHHEM, 3aBUCSIINM OT JUaMeTpa maiiobl. J[poccenbHast maiiba umeeT 1Ba
pexuMa paboThI: BEIYHCIsiEeMasl U yCTaHABIMBacMasl. Y CTAaHaBIIMBaeMasl mmaida — 3TO HeperyJiu-
pyeMoe CONpOTHUBIICHUE, BEIMYMHA TACUMOTO II1aii00i HArmopa 3aBUCUT OT KBaJpara, MPOXOJisi-
Hiero yepes maidy pacxona.

Boiuucnaeman wanba

Yeranasnusaeman wanba

Pucynok 18 — YciioBHOe npecTaB/ieHue MA0ObI
Ha pucynke 19 BuaHO, Kak MEHSIOTCS TOTEPH HA 11aii0e, yCTaHOBJICHHOM Ha MOAAIoIEeM

pr60np0Boz[e, IIpU YBCJIMYCHHUU pacCXoJa 4€pe3 HCC B [IBA pa3a.

G=6 .25 G=12_5
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Pucynok 19 — XapakrepucTuku ApocceIbHbIX A0
Peryasitop naBijienus
Pezynamop 0asnenuss — ycTpoOMCTBO C IEPEMEHHBIM COIPOTUBIIEHUEM, KOTOPOE TT03BOJISET
HOJJIePKUBATh 33/IaHHOE JIaBJICHHE B TPYOOIIPOBO/IE B ONIPEIETICHHOM JHANa30HE U3MEHEHHS pac-
xoJia. PerynsaTop naBieHus MOXeT yCTaHaBIMBAThCs KaK Ha MOJAIOIIEM, TaK U HA OOpaTHOM Tpy-

OorpoBoze.
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Pucynok 20 — PeryasTop 1aBieHust

Ha pucynke 20 moka3aHo, 4TO MpH yBEJIIMUEHUU B J[BAa pa3a pacxoja 4yepe3 peryssiTop,
YCTaHOBJICHHBIN B 0OpaTHOM TPYOOIIPOBO/IE, TABICHHUE B PETYIUPYEMOM Y3JI€ OCTAeTCS MOCTOSH-
HBIM.

Benuunna conpoTUBIEHUS PEryasaToOpa MOKET U3MEHATHCA B TIpeiesiaX OT OECKOHEYHOCTH
JIO CONIPOTHUBJICHUS ITOJTHOCTHIO OTKPBITOTO peryisaropa. Ecim yciioBust paboThl CETH 3aCTABIISIOT
PEryJIATOp MOJTHOCTBIO OTKPBITHCSA, TO OH HAUWHAET paboTaTh KaK HEPEryIUPyeMblid IpOCcCceTupy-
IOLLUN y3ed1.

Peryasitop pacmosiaraeMoro Hamopa

Pezynamop pacnonacaemozo nanopa — 3T0 CUMBOJIBHBIA OOBEKT TEIJIOBOW CETH, MOIEP-
YKUBAIOIIUH 33JaHHBIN pacriofiaraeMblii Harmop mocie ceosl.

PaGora perynsitopa pacmonaraeMoro Harmopa aHajJOrH4Ha pa0oTe perynasTopa JaBleHus,
TOJIBKO B 3TOM CJIy4ae PEeryJsaTop cTapaeTcs AepKaTh NOCTOSTHHOW 3aIaHHYIO BEJIMYMHY paciosia-

raeMoro Hamopa.

E perynaTop pacnonaraemoro Hanopa Ha nogawouiem Tpybonposoae

* perynsaTop pacnonaraemoro Hanopa Ha o6parHom TpyBonposoge

Pucynok 21 — Yci10BHOe npeicTaBjIeHUEe PeryJsiTOPOB HANOpa
Peryasitop pacxona
Pecynamop pacxoda — 3T0 CUMBOJIbHBIN OOBEKT TETUIOBOW CETH, MOACPKUBAIOIINIA 3a-
JTaHHBIM T10JIB30BATEJIEM PACXO/ TEILNIOHOCUTEIIS.

Perynarop MoXHO ycTaHaBIMBaTh KaK Ha MOJAIOIIEM, TaK U Ha 00OpaTHOM TPYOOIIPOBOJIE.
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ﬁ perynaTtop pacxoga Ha nogatolem Tpybonposoae

ﬁ perynaTop pacxoaa Ha o6paTHoM TpyGonposoae

Pucynok 22 — Yci1oBHOe NpeicTaB/JIeHIE PeryJIATOPOB pacxoaa

3.2. Hanano4Hblii pacyeT TenjioBoii ceTu

Lenpto HAAJOYHOTO pacyeTa SBIAETCS o0ecredeHrne NoTpeOuTesel pacyeTHBIM KOJIHYe-
CTBOM BO/Ibl U TEIUIOBOH 3Hepruu. B pesynbTaTe pacuera oCyIIeCTBIsAETCS 000D 3JI€BATOPOB U
UX COIIEJI, IPOU3BOJIUTCS PacueT CMECUTEIbHBIX U JAPOCCEIUPYIOIIUX YCTPONUCTB, OIpeaesieTcs
KOJIMYECTBO U MECTO YCTAaHOBKHU APOCCENBHBIX I1aii0. PacueT Mo>keT mpOU3BOIUTHCS MPU U3BECT-
HOM pacIiojiaraeMOM Harope Ha UCTOYHUKE U €ro aBTOMAaTHUYECKOM MoA00pe B CiIydae, eciiu 3a-
JTAHHOT'O HaIopa HEJ0CTaTOYHO.

B pesynbraTe pacdera OmpenensiOTCS pacxXosl M NOTEpU Hamopa B TpyOOmpoBojax,
HATOpHI B y3JIaX CETH, B TOM YHMCJIE pacrojiaraeéMble Hamophbl y MOTpeOuTeNnel, TeMneparypa Tem-
JIOHOCHUTEIS B y3J1aX CeTH (P yueTe TEIUIOBBIX MOTEPb), BEJIMYMHA U30BITOYHOIO HAMOPA Y MO-
TpeOuTeneil, TemnepaTrypa BHyTPEHHETO BO3/1yXa.

JlpoccenupoBanre U30BITOYHBIX HAIIOPOB HAa aDOHEHTCKUX BBOJAX MPOU3BOJAAT C IOMO-
IIBIO COTEN 3JIEBATOPOB M ApoccebHbIX maib. [poccenbHble maiiOpl nepes; a0OHEHTCKUMH BBO-
JaMH YCTaHABJIMBAIOTCS aBTOMATUYECKH Ha TOJIAI0IIEM, 00OpaTHOM MM 000MX TPyOOIpOBOaX B
3aBUCHUMOCTH OT HEOOXOAMMOTIO JIJIsl CUCTEMBI THIpaBIMUecKoro pexuma. [lpu padore HECKOIIb-
KHMX UCTOYHUKOB Ha OJIHY CETh OIpENENsIeTCs pacipeielieHHe BOJbl U TEIJIOBOM SHEPTUN MEXTY
ucrouHukamu. IlonBonuTcs 6anaHc Mo BOJE M OTMYILIEHHON TEIUIOBOW 3HEprHel MeXay UCTOY-
HUKOM U noTpedutensiMu. Onpeenstorcss MoTpeOUTeNn U COOTBETCTBYIOIIUNA UM UCTOYHHUK, OT

KOTOPOTO JIAHHBIE TTOTPEOUTENH MOTYUYaIOT BOJY M TEIUIOBYIO YHEPTHUIO.
3.3.IloBepoyHbIiil pacyeT TEMJIOBOW CeTH

Iesbr0 MOBEPOYHOTO pacyeTa sABJseTCs onpeaeeHre PaKTUYECKUX pacXo10B TETJIOHOCH-
TEJIS Ha yYacTKaX TEeIUIOBOM CETH M y TIOTPEOUTENEH, a TaK)Ke KOJTHMUECTBE TETIOBOM SHEPTHH T10-
JTy4aeMoi MOTpeOuTeNeM MpH 3aIaHHON TEMIIepaType BOJABI B MOJAIOIIEM TPYOOIIPOBOJIE M pac-
10JIaraeMoM HaIlope Ha UCTOUYHHUKE.

Co3naHHas MaTeMaTHYeCKasi MMUTAIIMOHHAsI MOJIEb CUCTEMBI TETJIOCHA0XKEeHHUS, CITyKa-

mas 11 peCHus HOBepO‘IHOﬁ 3aaa4u, MO3BOJIACT aHAJIU3UPOBATh FI/I)IpaBHI/IquKI/Iﬁ 1 TEIUIOBOM
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PEKUM pabOTHI CUCTEMBI, a TAK)KE MIPOTHO3UPOBATH U3MEHEHUE TEMIIEPaTypbl BHYTPEHHETO BO3-
nyxa y norpedureneil. PacueTsl MOTyT IpOBOAUTHCSA NMPH PA3IUYHBIX UCXOAHBIX JaHHBIX, B TOM
YHCJIC aBAPUMHBIX CUTyalUsX, HAIIPUMEP, OTKJIFOYEHNN OTJEJIBHBIX Y4aCTKOB TEIJIOBOM CETH, I1e-
peladu BOJBI U TETIOBOM SHEPTHH OT OJHOTO UCTOYHMKA K JPYroMy 10 OJHOMY U3 TpyOOIpoBo-
JIOB U T.JI.

B pesynbrate pacuera ompeiensioTCs pacxolsl M IOTEpU Hamopa B TpyOONpoBojax,
HAIropbl B y3J1aX CETH, B TOM YHCJIE pacloyiaraéMble Halopel y MoTpeduTene, TeMieparypa Ter-
JIOHOCHUTEJIS B y3J1aX CETU (IIPU Y4ETE TEIJIOBBIX IIOTEPh), TEMIIEPATYPbl BHYTPEHHETO BO3yXa y
OTpeOUTENEH, pacXoabl U TEMIIEPATypbl BOJIbI HA BXOJIE€ U BBIXO/IE€ B KAKAYIO CUCTEMY TEILIOIO-
Tpebuienus. [Ipu paboTe HECKOIBKUX MCTOYHUKOB Ha OJIHY CETh OIPENEIIAeTCsl paclpeieieHne
BOJIbI U TEIUIOBOM AHEPIUU Mexay ucTouHukamu. [logBoaurces OanaHc Mo BOJE M OTHYIIEHHOM
TETUIOBON SHEPTHel MEXITy UCTOYHUKOM U moTpeduTensmMu. OnpenenstoTces TOTpeOUTean 1 Co-
OTBETCTBYIOLIUI UM UCTOYHUK, OT KOTOPOI'O JaHHbIE TOTPEOUTEIIN [TOJIY4atOT BOJLY U TEIIOBYIO

OHCPIHUIO.

3.4. KOHCTPYKTOPCKUI pacyeT TeIJIOBOW CeTH

Lenbt0 KOHCTPYKTOPCKOTIO pacueTa sIBISETCS ONpeseieHne IUaMeTpoB TPyOOIpOBOIOB
TYIIUKOBOM Y KOJIBIEBOM TEIUIOBOM CETH MPH MPOITYCKE I10 HUM PACUETHBIX PACXO0JI0B IIPH 3aaH-
HOM (MJIM HEU3BECTHOM) pacojlaraéMoM Harope Ha HCTOYHUKE.

JlaHHas 3a7aya MOXeT OBbITh MCIOJb30BaHA IPU BbIJIaU€ pa3pelIeHuss Ha MOJKII0UYEHHe
noTpeOuTeNneil K TerIoBol CeTH, TaK Kak B Ka4yeCTBE UCTOYHHMKA MOYXET BBICTYNATh JIFOOOH y3en
CUCTEMBI TEIJIOCHA0KEHNUs, HallpuMep, TersioBast kamepa. s 6onee ruOkoro pemieHus JaHHON
3ala4i MpeayCMOTpEHAa BO3MOKHOCTb USMCHCHUS CKOPOCTU ABHMIKCHUA BOABI IO YHaCTKaM TECII-
JIOBOM CETH, YTO MPUBOJUT K U3MEHEHHUIO IMaMETPOB TPYOONPOBOAA, a 3HAYUT U PACHOIAracMoro
Haropa B TOYKE MOJKI0YeHus. B pe3ynbrare pacuera onpeaesstoTces: IuaMeTpbl TpyOOIpoBOIOB
TEIJIOBOM CETH, pacrojiaraéMblil Harmop B TOUKE MOJKIIOYEHMS], pacXObl, IOTEPH HANOpa U CKO-

POCTH ABMIKCHHA BOABI HA YHaCTKaX CETHU, pacIiojara€MbI€ HaIllOpPhbl HA HOTpe6I/ITeJ'I${X.
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3.5.Pacuer TpedyeMoii TeMnepaTypbl HAa HICTOYHHKE

]_IGJIBIO 3aa4yu ABJIACTCA OIPCACICHNC MUHUMAJILHO HCO6XOIII/IMOI>’I TEMIICPATypPhbI TCIIJIO-
HOCHUTCIIA Ha BbIXOAC M3 MCTOYHHKA OJIA obecneucHust Yy 3aJaHHOTr'0 HOTpC6I/IT€JISI TCMIICPATYPhbL

BHYTPEHHETO BO3]/lyXa HE HIKE PACUCTHOM.
3.6. KoMmmyTanmoHHblIe 3a1a4u

AHali3 OTKIIIOUYEHUM, IEPEKITIOYEHUH, TIOUCK ObKaiIeil 3anopHoi apMaTypbl, OTKIIIO-

qa}omeﬁ Y4aCTOK OT UCTOYHHKOB, UJIU ITOJIHOCTBIO HBOHHPYIOIHGIZ Y4aCTOK U T.A.
3.7.1Ibe30MeTpuyeckuiirpapuk

[{enbro MOCTPOCHUS MTEE30METPHUICCKOTO rpadriKa SBISCTCS HATIISTHAS WILTIOCTPALIHSI pe-
3yJIBTaTOB TUPABINYECKOTO pacuera (HalaJ0qHOro, HOBEPOYHOT0, KOHCTPYKTOPCKOTO).

DTO OCHOBHOM aHAIUTHUYECKUI MHCTPYMEHT CHEUAINCTA 10 THIPABIMYECKUM pacyeTam
TETUIOBBIX ceTeil. [Ibe3oMeTp npeacTasisier co0oi rpaguuecKuii TOKyMEHT, Ha KOTOPOM U300pa-
JKEHBI JINHUY JIaBJICHUH B TIOJJAIONICH U 00paTHOW MarucTpalisax TEIJIOBOM CETH, a TAaKkKe MPOdHITh
penbeda MECTHOCTH - BIIOJIb OIIPEIEJICHHOTO ITYTH, COSTUHSIONIET0 MeX 1y cO00 Ba MPOU3BOIIb-
HBIX y3J1a TEIJIOBOM CETH IO HEPa3pbIBHOMY MOTOKY TerjioHocutens. Ha nbezomerpuieckom rpa-
(UKe HarJISIIHO MPEICTABIECHBI BCE OCHOBHBIE XapaKTEPUCTUKH PEKUMA, TIOJIYICHHBIE B PE3yIib-
TaTe TUAPABIMUECKOTO pacyueTa, o0 BCEM y3J1aM M Y4acTKaM BJIOJIb BEIOPAHHOTO ITyTH: MAaHOMET-
pUYECKHUE JABIICHUS, ITOJHBIE U yJIEJIbHBIE [IOTEPU HANIOPa HA y4aCTKax TEIUIOBOW CETH, pacroJia-
racMbl€ JIaBJICHUS B KaMepax, pacxo/bl TEINIOHOCUTENS, MEepenaibl, CO3/1aBacMble Ha HACOCHBIX

CTaHIUAX U HCTOYHUKAX, U30BITOYHBIE HaIropbl U T.O.
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Pucynok 23 — IIbe3omeTpuueckuii rpadpuk

LIBeT u cTUib TUHMI 331a€TCS TOJIB30BATEIIEM.

B Tabnuue nox rpadMKoM BBIBOASTCS ISl K&KIOTO y371a CETH HAaMMEHOBAHUE, Teoie3nye-
CKasi OTMETKa, BbICOTA MOTPEOUTENsI, HAOPhI B MOJAIOIIEM U 0OpaTHOM TpyOOIpoOBOiaX, BEJU-
YHHA JIPOCCETUPYEMOro Haopa Ha Iaibax y norpedureneil, moTepu Hamopa Mo yJactkam Tel-
JIOBOM ceTH, CKOPOCTH JIBM)KEHUS BOJIbI HA yJacTKax TeIIoBoi cetu u T.4. KonnyecTBo BBIBOIU-
Mo# 1oJ rpadukoM HH(pOPMAIH HACTPANBAETCS TTOIH30BATEIIEM.

daxTuyeckue nbesoMerpuueckue rpaduxu ans marucrpanbHbeix ceteit LTI, KTOL u

3CTOLl mpuBeaeHs! B IPUIIOKEHUH «Pe3yabTaThl KaTMOPOBKH I'MIPABINUECKUX PEKUMOB.

3.8.PacueTr HOpMATUBHBIX MOTEPH TENJIA Yepe3 U300

Lenbto 1aHHOTO pacyeTa sBISAETCS ONpeesieHNe HOPMATUBHBIX TEIUIOBBIX MOTEPh Yepes3
M30JISIIMI0 TPYOOIpoBO10B. TemioBble MOTEpU OMPEIENIAIOTCS CYMMapHO 3a roJl ¢ pa30UBKOI 1O
mecsiaM. [IpocMOTpeTh pe3ysbTaThl pacyeTa MOKHO KaK CyMMAapHO TI0 BCEH TEIUIOBOW CETH, TaK
U 110 K&KJAOMY OT/AEIBHO B3ITOMY HCTOYHHKY TEIIJIOBOM SHEPIUU M KaXI0MY LIEHTPaIbHOMY Tell-
noBomy nyHKTY (L[TTI). Pacuet MoxeT ObITh BBINOIHEH ¢ Y4ETOM MONPABOYHBIX KO3 PULIMEHTOB
Ha HOPMBI TETUTOBBIX TTOTEPb.

Pe3ynbTaThl BRIMOJIHEHHBIX pacye€TOB MOKHO 3KcropTupoBath B MS Excel.
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3.9.Cepgep reonnpopmanuoHHoi cucrembl Zulu

ZuluServer — cepsep 'MC Zulu, npeocTapisionuii BO3MOXXHOCTh COBMECTHOM MHOTO-
M0JIb30BATEIBCKON pabOTHI C TEOJaHHBIMHU B JIOKAIBHOM CeTH U Ti00ansHoi cetn MHTEpHeT.

Hoctyn k cepBepy ocyiectrisiercs yepes npotokon TCP/IP. Cepsep ZuluServer naet Bo3-
MOYKHOCTb UCKJIIOUUTH (PaJIOBBIM TOCTYI KJIMEHTAa K JaHHBIM Ha cepBepe. KiMeHTy HepocTynHa
uHpopManusa o pU3MYECKOM XPAaHEHUH JAHHBIX U OTCYTCTBYET BO3MOXHOCTb UX HECAHKLMOHU-
POBaHHOI'O U3MEHEHHUS.

Taxxke ecTh BO3MOKHOCTb pa3rpaHMUUTh IOCTYI K JaHHBIM MEX]y Iosib3oBarensaMu. Cu-
CTeMa MapoJsiel M IpaB MO3BOJIAET MIPEJOCTABIATh PA3HBIM I0JIb30BATENIAM Pa3IMYHbIE BO3ZMOXK-
HOCTH U OTPAaHUYEHUS AT 1OCTyIa U paboThl ¢ JAHHBIMU.

I'NC Zulu, coxpansis Bce BO3MOXHOCTH HacToibHON Bepcun ['MIC, mMeeT BCTpOCHHBIH
KiaueHT ZuluServer 1 MOKET OTKPBIBATh KapThl, CIIOH, MPOEKTHI U APYyrue JaHHble Zulu Kak ¢ jo-
KaJbHOM MallMHBI, TaK U C YAAJICHHOI'O KOMIIBIOTEPA, Iie ycTaHoBIeH ZuluServer.

Jliist Toro, 4ToObl HOAKIIOUNTHCS K cepBepy ZuluServer nocratouHo ykasats ero IP agpec,

100 UM KOMIIBIOTEPA B JIOKAJILHOM CETH WM YK€ UM IOMEHA, €CIIU CEPBEP PACIIOJIOKEH B CETU

HuTepner.
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Pucynok 24 — Berpoennblii kiauent I'MC Zulu — ZuluServer
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3.10.0co0ennoctu ZuluServer

Anpecanusi JaHHBIX

I'YIC Zulu B cBOeii paboTe ¢ JaHHBIMH HCIIONB3YET MyTh K (paiiyiamM clioeB, KapT, IPOEKTOB
U JIpYruX, 3TU JlaHHble mpeAcTaBisomuM. [lyTe K Qailly MokeT ObITh JOKaJbHBIM THIIA
«C:\Zulu\Buildings.b00» unu cereBbim Buaa «\\server\C\Zulu\Buildings.b00». [{ns qoctyna ke x
JAHHBIM Ha cepBepe, Zulu mone3yercs aapecom pecypca URL (uniform resource location) Buma
«zulu://server/buildings.zl». Ilomo6Ho TomMy Kak BeO-Opay3ep ucmonsdyer URL mis moctyma k
cTpanunam Be6-caiita, [UIC Zulu ucnons3yer cBoit Tun URL ans aapecanuu k 1aHHBIM Ha cep-
Bepe ZuluServer.

Hautoxenue cjioeB ¢ pa3HbIX CepBEPOB

I'MC Zulu maetr BO3MOXHOCTh pabOTaTh OAHOBPEMEHHO C KapTaMH M CIOSMHU C Pa3HBIX
CepBEPOB U HAKJIA/BIBATH B OJHON KapTe CJIOM C JOKAJHHON MAIIMHBI U CIIOU C CepBepa JIpyr Ha
JIpyra B IPOU3BOJILHOM TOPSIJIKE.

Hanpumep, Ha KapTy MECTHOCTH B BHJIE€ CJIO€B, 3arPY>KEHHBIX C yIaJeHHOIo cepaepa (J10-
nycTuM, u3 VIHTEepHEeTa) MOYKHO HAJIIOKUTH TUIAH MPEATIPHUSTHS C CEpBEpa JAaHHOTO MPEATIPHSITHS,
a TOBEPX PACMOJIOKHUTh CXEMY WHKEHEPHBIX KOMMYHHKAIIHA, PACTIOJOKECHHYIO Ha KIMEHTCKOM
MaIIHlHe.

MHoromnoJib30BaTe/ibCKOe peIaKTHPOBaHUE

ZuluServer maeT BO3MOXHOCTh OJJTHOBPEMEHHOTO PEIaKTUPOBAHUS OJTHUX U TEX XKe rpadu-
YEeCKHX U TaOJMYHBIX TAHHBIX HECKOJIILKUMH TOJIb30BaTe MU, [1pr 5TOM BeneTcsi He3aBUCHMBIiA
JUISL KaXJI0T0 MOJIb30BaTENs KypHall OTKaTa.

ABTOMaTH4YeCKOe 00HOBJICHHE KAPThI

[Tpu M3MEHEHUN JaHHBIX OJTHUM M3 KIIMEHTOB, CEPBEP OIMOBEIIACT BCEX KIMUEHTOB, MOJb-
3YIOIIMXCS B JAHHBII MOMEHT 3TUMH JaHHBIMH, YTO MMPUBOJNT K aBTOMAaTHYECKOMY OOHOBIICHUIO
JTAHHBIX HA KapTe.

IMy6amkanust JaHHBIX

ZuluServer crtaHUPOBaH TaK, YTOOBI AaTh BO3MOXKHOCTh OBICTPO U MPOCTO OMyOIMKOBATh
JaHHbIE, CO3JJaHHbIe ¢ TTOMOIIbI0 HacToNnbHOU Bepcun ['MIC Zulu. ®usnueckuii popmart 1aHHBIX
IpU 3TOM HE MeHseTcs. [l0CTaTOYHO ¢ MOMOIIBIO YTHIIMTHI MOJTOTOBKH JAHHBIX WM BPYYHYIO
HACTPOUTH CCBUIKH [T cepBepa ZuluServer u JaHHbIE CTAHOBATCS JOCTYIHBIMU B ceTU. [1o106H0
BeO-cepBepy, cepep Zulu 1o 3ampocy ¢ KIMEHTCKOTO MeCTa HY)KHOTO pecypca MpeI0CTaBHT JIaH-

HBI€, COITOCTABJIEHHBIE C ’TUM PECYPCOM.
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AIMHHHCTPUPOBAHHE TAHHBIX

ZuluServer npegocTaBisieT BO3MOXHOCTh Pa3TPaHUYUTh JOCTYI K JAHHBIM U HA3HAYUTh
pa3iruHble MpaBuUia U IpaBa JocTyna K HUM. MOXXHO IPEIOCTaBUTh KaK aHOHUMHBIN JOCTYIa K
JAHHBIM IS ITUPOKOH MyOJIMKY, TaK ¥ OTPAaHUYHTH €0 IS Y3KOTro Kpyra MoJIb30BaTesei, onpe-
JIEJIAB JUTSI KQXKJIOTO M3 HUX KaKKMe ONEepallii C TaHHBIMH €My pa3peIlieHbI.

Web-cay:xos1t WMS u WFS

ZuluServer mo3BoyisieT paboTaTh C JaHHBIMU cepBepa o crenudukanusm WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WES 1.0.0 (Web Feature Service) paspadoranabimu OGC
(Open Geospatial Consortium).

Web-city:x6a WMS mo3BosisieT 0To0paxath CJI0M U KapThl CepBepa Ha KIHMEHTAX, MOJIep-
xuBarolux cnenuduxarmu WMS, B uactHoctH, Zulu, Google Earth, Google Api, Open Layers,
Yandex Map, MaplInfo, ArcGIS u ap.

Web-city:x0a WFS obecrieunBaer 10CTynn K BEKTOPHOW M CEMaHTHYECKOW MH(OpMaIUu
cepBepa AJisl KIMEHTOB, MOACPKUBAIOUINX JaHHYIO CIeU(UKALIUIO.

IIpocTpancTBeHHBIH GUIBTP K JAHHBIM

[IpaBa moctymna K CEpBEPHBIM JAHHBIM IS TIOJB30BATEINISI WIIM TPYIIIBI ITOJIH30BATEICH
MO>KHO OTPaHUYHUTh 00JIACTHIO, 33JAHHON TPOCTHIM HJIA COCTABHBIM TTOJTUTOHOM.

Ecnu BBeneHo Takoe orpaHUYeHUE, TO MMOJIb30BATEIh CMOXKET OTOOpaXKaTh CJIOU U OTEepH-

poOBaTh JaHHBIMU TOJIBKO B IIPpEACIax YK3.33.HHOI71 00J1aCTH.

31



OBOCHOBBIBAIOIIME MATEPUAJIbI K CXEME TEIVIOCHABXEHS MO I'O 'OPO/I ITEPMb HA TTEPUO/L 1O 2035 I'T.
I'TABA 3. DJIEKTPOHHAS MOJIEJIb CUCTEMbBI TETIJIOCHABXEHU 51

4. DIEKTPOHHASI MOJEJH CYIIECTBYIOIEN CUCTEMBI

TEIIVNIOCHABXEHUSA

B xauecTBe MeTOAMUECKON OCHOBBI ISl pa3pabOTKH «DIEKTPOHHON MOJIETTH CUCTEMBI TEIl-
nocHabxeHus r. [lepMuy» rcnonbp3oBaHbl TpPeOOBaHUS K MPOLEAYpaM pa3paboTKU aBTOMaTH3UPO-
BaHHOW MH()OPMAIIMOHHO-aHATUTUYECKON CUCTEMBI

«DJIEKTPOHHAsI MOJIENIb CUCTEMBI TEIUIOCHA0KEHUS rOp0/1a, HACEIEHHOIO ITYHKTay, U3J10-
>keHHbie B [loctanoBnennu [IpaButenscrBa PO Nol54 o1 22.02.2012 1. u B CTO HII «Poccutickoe
TeriocHa0keHne» «ABTOMATU3MPOBAaHHBIE MH(OPMALMOHHO-aHAIUTUYECKHE CHUCTEMbI «JIEeK-
TPOHHBIE MOJIETIH CUCTEM TEIIOCHAOKEHHsI TOpoZoB» O01mue TpeOoBaHU».

WNudopmannonno-rpadudeckoe onucanne 00beKTOB CUCTEMBI TEIUIOCHA0KEHHUS TOpOoia B
crnosix DM npencTaBieHbl rpaUuecKuM NpeAcTaBIeHneM 00bEKTOB CUCTEMBI TEIIIOCHAOKEHUS C
MPUBSI3KON K TOIIOOCHOBE TOPOJIa U MOJIHBIM TOMOJIOTUYECKUM OMUCAHUEM CBSI3HOCTH OOBEKTOB,
a TakXXe MacrlopTu3anueil 00bEKTOB CHCTEMBI TEIUIOCHA0KEHHUS (MCTOYHUKOB TEIUIOCHA0KEHNS,
Y4acTKOB TEIUIOBBIX ceTei, o0opynoBanus LITII, UTII).

OCHOBOM CEeMaHTHYECKHX JaHHBIX 00 O0BEKTaX CHCTEMbI TEIUIOCHAOXKEHUS ObLIU 0a3bl
JMaHHBIX 3aka3uyrka U MHPOpMaIKs, coOpaHHas B MPOLIECCE BHIMOIHEHHS aHAIM3a CYIIECTBYIO-
IIETO COCTOSIHUS CUCTEMBI TEIIOCHAOXKEHHS TOpoa.

B cocrage anekrporHON Moenu (OM) CyIIecTBYIOMIEH CUCTEMBI TEIUIOCHAOKEHUS TOpoIa
OT/EJIbHBIMU CIOSIMH MPEICTABIEHBI:

® TOIOCHOBA IOpOa;

® aJpECHBIN IJIaH FOpoJa;

®  CJIOM, COJIEpIKalINe CETKH PallOHNPOBAHUS FOPOJIaA;

e pacuetHslii cioii ZULU mo oTaenbHBIM 30HaM TEIIOCHAOKEHHUS TOPO/Ia;

e 00benuHEeHHbIEe HH(OPMAIIMOHHBIE CJIOU IO TEIJIOBBIM MCTOYHUKAM M MOTpeOuTe-
JISIM TOpOJ1a, CO3JAHHbIE JUISl BBINOJIHEHHS IPOCTPAHCTBEHHBIX TEXHOJIOTMYECKHX 3a-
IIPOCOB IO CHCTEME B paMKax IPHUHATON Ipu pa3zpaboTke «Cxembl TEIIoCHa0Xe-
HUS...» CETKHM PaCUeTHBIX €MHULL JeJIEHUS TOPOa UK JIFOOBIX APYTUX TEPPUTOPHU-
QIBHBIX pa3pe3ax B LEJAX PEIICHUs aHATUTUYSCKUX 3a]1ad.

ITocne 3aBepuieHust BBoa MHPOpPMALUU 00 0OBEKTAaX CUCTEMBI TeIIOCHAOXeHUs (M300-
pakeHUH U MacTOPTOB YHEPTOMCTOYHUKOB, YIACTKOB TPYyOOIIPOBOJIOB TETJIOBBIX CETEH, TETIoCe-
TEBBIX 00BEKTOB, TOTPEOUTENEH ) ObLTa BEITIOIHEHA MPOIEAypa KATHOPOBKU SJIEKTPOHHON MOIEIN
C LIeJbI0 0OecleYeHus] COOTBETCTBHS PAacX0J0B TEIUIOHOCUTENS B MOJIENIH PEalbHBIM pacxojiam

0a30BOr0 OTOMUTEILHOTO nepuoaa p3.3pa60TKI/I CXEMBI TEINIOCHAOKEHHSI.
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4.1.AnpecHblii IJIaH ropoaa
Ha anpecHoM 11ane ropojia n300pakeHsbl:

® YIn4Has CCTh,

® I'paHHUIIbI BOJHBIX O6’B€KTOB;

[

3CJICHAasA 30HaA,
[

MOCTBI, 3CTaKa/bl, TyTEIPOBOBI;
e 3JaHUS;
® CTPOCHUS;

KCIE3HOAOPOIXKHBIC ITYTH.
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CJiou, mpeAcTABJIAIONINE CETKH PAllOHMPOBAHUS IOPOAa
OM B COOTBETCTBHH C TPEOOBAHUSIMH K €€ COACPIKAHUIO BKIIIOYAET CJIOM PACUETHBIX €I1-
HUI TEPPUTOPHATBHOTO JICJICHUS (CETKH PAHOHUPOBAHUS ), BKIIFOYAsi aIMUHUCTPATUBHOE, C HEOO0-
XOJIMMOM 110 HUM HH(OpMaIIHEH:
e TpaduyuecKre rpaHUIlbl ACIICHHUs Topoaa Ha aJIMUHUCTPATHBHBIC TEPPUTOPHH (paii-
OHBI);
® CeTKa KaJacTpOBOro AeJeHUs Tepputopuu r. [lepmu;

e cXema rpaHull IUTAHUPOBOYHBIX PAOHOB (ITPOEKTOB TUIAHUPOBOK).
4.2.PacuerHnle ciaon ZULU no oTaeJbHBIM 30HAM TeIJIOCHAOKEHUS ropoaa

OOmieropo/ickast 3IEKTPOHHAS CXEMa CYIIECTBYIOIINX TEIUIOBBIX ceTeid T. [lepmu, nmpuss-
3aHHBIX K TOIOOCHOBE rOPO/Ia, IPEICTaBIeHa pacueTHbIM ciioeM ZULU, copeprkaniimM TaHHBIE 110
CETH, HEOOXOMMBIC JIJIsl BBIMIOJHEHHUS TEIUIOTHIPABIMYCCKUX PACUCTOB:

® MarucTpaibHbIE TEIUIOBBIE CETH 110 30HaM TETJIOCHA0KEHHS (30HBI TETNIOCHA0KEHHS
TOII u koTenbHbIX T. [Tepmu)

® KBapTaJbHBIC CETH — TOPOJICKUE PACIPEACIUTEIbHBIC CETH 0 MOTpeOUTENe ro-
pona;

@dparMeHT pacyeTHOTrO CIIOS AJICKTPOHHOW CXEMbI CYLIECTBYIOUIMX TEIUIOBBIX CETEH T.

[lepmu npencrasiieH Ha pUCyHKe 26.

Pucynok 26 — @parmeHT cxeMbl TeIVIOBBIX ceTeil
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K o0BbexTaM pacyeTHBIX CIIOEB OTHOCSTCS:
o HCTOYHHKH,
e TemuoBas kamepa;
e [lorpeburens;
e Hacocnas cranuus;
o 3aIBMKKHU;
e VYwuyacTkuy;
e JIpoccenupyronui y3ei;
e I[TIL
e ['panuia 6anaHCOBOW MPUHAIICKHOCTH;
e V3en yuera;
e Ilepembluka;
e OO0O0OMIEHHBII TOTPEOUTEID;
e BcnomorarenbHbIi y4acTOK.

B cymectByromux 6a3ax nanueix «ZULU» npegycMarpuBaroTcsi CTaHIapTHBIE XapaKTe-
PHUCTHKU 10 IPUBEICHHBIM BBIIIE TUIIAM O0BEKTOB CUCTEMBI TEIUIOCHAOKEHUS.

CocrtaB nHpopMaIuu Mo KaKIOMY THIIy 00bEKTOB HOCUT KaKk MH(OPMATUBHBIN XapakTep
(HampuMep, U KCTOYHUKOB — HAMMEHOBAHUE MPENPHUSITHS, HAMMEHOBAHHUE UCTOYHUKA, JIJIsI TIO-
TpebuTeNeil — ajpec y3ja BBOJa, HAMMEHOBAHHUE y3j1a BBOJA U T.J.), TAK U HEOOXOIUMBIN st
(YHKLIIMOHUPOBAHUS PAaCUE€THON MOJIENH (HampuMep, A1 HCTOUHUKOB — I'e0J1e3ndecKas OTMETKa,
pacueTHas TeMIlepaTypa B [10JIal0IIeM TpyOoNpoBo/ie, pacueTHas TeMIepaTypa X0JI0AHOM BOJIbI).
[TonHoTa 3amosiHeHust 0a3bl JAaHHBIX MO MapaMeTpaM 3aBUCUT OT HAJIWYMS WCXOJHBIX JaHHBIX,
IPEIOCTABIEHHBIX 3aKa3YMKOM M OIPOUICHHBIMU CYOBEKTAaMH CHCTEMbI TEIJIOCHAOXKEHHS TO-
pona.

[Tpu xenaHuM MONB30BaTENs, B CYLIECTBYIOIINE 0a3bl JaHHBIX 110 OOBEKTAM CETH MOXKHO

I[O6aBI/ITB JOITIOJITHUTCIIBHBIC I10JIA.
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5. PEKOMEHJIAIIMM IO OPTAHU3AIIMA BHEJIPEHUS Y UCIIOJIb30BAHU S

3JEKTPOHHOM MOJIEJA

HeoOxonuMbIMu yCIIOBUSIMU JJIs pealiu3allii, BHEAPEHUsT U JajbHEHIIel dKCIuTyaTaluuu
OM B opranu3zanuu (aepxxareiae M) SABISIOTCS:
e OmpejeeHue OCHOBHBIX IOJIb30BaTene OM;
e Ha3HAYCHHE OTBETCTBEHHO Jmiia u3 uucia UTP;
e opraHu3zaius cepBepa isl yCTaHOBKH OM;
® Ha3HAYCHHUE AJMUHHUCTPATOPA BHEIPSIEMON CHCTEMBI;
e OpraHu3alys MOHMUTOPUHIA U akTyanu3zauuu OM.
B ocHoBHo# TeruoceteBoit opranuzamuu r. [lepmu OO0 «[1CK» (ITAO «T Ilnroc») Ha
JIOCTaTOYHO BBICOKOM YPOBHE OCYILECTBIIAECTCS SKCIUTYyaTallus U aKTyaJu3alus JIEKTPOHHON MO-

JCJIH CIICHUAIIU3UPOBAHHBIM OTACIIOM IIPCAIIPUATHUA.

5.1. Opranu3zanust MeXaHU3MOB HHGPOPMALIMOHHOT0 B3aUMOAeHCTBUS

VY4uThIBas TO, YTO CUCTEMA TEINIOCHAOKEHUS — JMHAMUYHO Pa3BUBAIOIIUICT MEXaHU3M,
OpraHu3alysl MOHUTOPUHIA U aKTyanu3auuu OM sBISIOTCS HEOOXOIMMBIMU YCIIOBUEM IS M1OA-
JiepKaHus JaHHbIX OM B aKTyaJlbHOM COCTOSIHUU.

Jlnst opraHu3aii MOHUTOPHHTA €TUHON OOIEropoICKOil MOAEIN CUCTEMbI TEIIOCHA0-
XKEeHHs Heo0XoauMa OpraHu3alys MepUoJNYEeCKOro MOCTYIUICHUS HeOOXOAMMOM JUIsi MOHMTO-
puHra nH$opMaluu OT NPEAIPUITUHN, SIBISIFOIIMXCS OCHOBHBIMU IIOCTABLUIMKAaMU JIaHHBIX, COJEP-
Karmuxcst B OM:

e JIaHHBIE 10 NIEPCIIEKTUBHOMY Pa3BUTHIO TOPOJA,

e JIaHHBIC IO 3alPallUBAEMbIM TEXHUUYECKUM YCIIOBHUSAM Ha IIPUCOCIUHEHHUE K CUCTE-
MaM TeIUIOCHA0KEHU,

e JlaHHBIC IIAHUPYEMBIM K CTPOMTEIBCTBY WJIM BBEIEHHBIM B 3KCILTyaTallUI0 00bEK-
TaM TEIJI0CHAOKCHNS,

e JIaHHBIE aPECHOTO IJIaHA FOpoAa,

e JIaHHBIC [0 U3MEHEHUAM CETOK PallOHUPOBAHUS FOPOJA U T. 1.

ba3pl naHHBIX OM T0IKHBI aKTYaIU3UPOBATHCS TOJIBKO CTPOr0 MEPBUYHON HH(POpMaLIHEH,
C MaKCHUMaJIbHO BO3MOXHBIM TEXHOJIOTHYECKUM OOecleyeHHueM OJHOKPATHOrO €€ BBOJAa B CH-

cTemy.
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Heo6xoanMo oprann3oBarh cUCTeMbl HHPOPMALIMOHHOTO 0OMEHA C COOTBETCTBYIOLUIMMHU

opraHu3anydsaMu M ACNapTaMCHTaMH TIopoJa, TCINIONCHCPHUPYIOIIUMHU H TeHJ'IOCHa6)KaIOIHI/IMI/I

OPENNPUATHSIMEI FOpoJia — BIaieTbllaMH BhlIIeNepeurcilieHHON nHpopMalnu, pa3padoTaTh Mexa-

HU3MBbI I/IH(i)OpMaI_[I/IOHHOI‘O B3aI/IMO[[€I>'ICTBPI5I C TCMU CUCTCMAMHU, B KOTOPBIX JaHHAA HH(bOpMaHHH

BEJICTCS U aKTyaJM3UpyeTcs, pa3padboTarh peraaMeHT 0OHOBIICHHS JaHHBIX M YTBEPIUTH €r0 CO-

OTBETCTBYIOLIUMH CITy>KO0aMU Ha YpOBHE TOpoa.

5.2. TpeGoBanusi Kk KBAJIUPUKANUM TTEPCOHAIA

B q)YHKI_[I/IOHI/IPOBaHI/II/I CHUCTCMBI JOJIZKHBI YH9aCTBOBATDH CIICAYIOIIHEC I'PYIIIBI ICPCOHAJIA:

DKCIUTyaTallMOHHBIN TepCOHall CUCTEMBI — JIMUHUCTPATOP CHUCTEMBI, CIICIIHAIUCT
obecrnieunBaromuii GYHKIIMOHUPOBAHHE TEXHUUECKUX U IPOrPAMMHBIX CPEACTB, 00-
CIIy)KMBaHHE M o0ecrieyeHrne paboyux MECT MOJIb30BaTeliel, B 00S3aHHOCTH KOTO-
pOTO TaKke JOHKHO BXOJIUTH BBIITOJIHEHUE CIIEIUABHBIX TEXHOJIOTHICCKUX (PYHK-
[[UH, TAKUX KaK: BEJCHUE CIHCKOB IOJb30BATENeH, peryjIrupoBaHue MpaB J0CTymna
noJsib3oBareseil k OM u ornepanusiM HaJ| Heid, a Tak)ke KOHTPOJIb 33 IEIOCTHOCTHIO U
COXpPaHHOCTBIO HHPOPMALIMHU B 0a3axX JaHHBIX. DKCIUTYaTallMOHHBINA MTEPCOHAT J0JI-
KeH OBITh 03HAKOMJICH ¢ PyKOBOJICTBOM I aIMUHUCTPATOpa CUCTEMBI, 00JI1aaTh
HaBBIKAMH Pa0OTHI ¢ HEOOXOAUMBIMH ISl 0OecrieueHus: paboTsl DM mporpamMmHo-
anmapaTHBIMH CPEJICTBAMHU.

[Tonb30BaTenu - COTPYAHHUKH, HETIOCPEICTBEHHO y4acTBytole B padore ¢ OM u
OCYIIECTBISIOIIME €€ 00pabO0TKy Ha aBTOMATHU3WPOBAHHBIX pa0OYMX MECTax C MOMO-
11610 cpeacTB cucteMbl. [lomp3oBarenu DM nomxHbI 0071a1aTh 0a30BEIMU HaBBIKAMU
paboThl ¢ MPWIOKEHUSIMUA B omepaimoHHoi cpeae Microsoft Windows, a Takke
UMETh TPO(UIbHBIC HABBIKK B 3aBUCUMOCTHU OT PEIIAEMBIX ¢ TOMOIIbI0 DM 3amay.
[Tonb30BaTeny JOMKHBI MPOTH 00ydeHue mpaBuiIaM padoTel ¢ OM B COOTBETCTBUU
CO CBOMMH ()YHKIIMOHAJILHBIMU 00S3aHHOCTSIMHU U PYKOBOJICTBOM T10JTb30BaTelst. Cy-
IIECTBEHHAass 0COOEHHOCTh METO/a COCTOUT B TOM, YTO THAPABINYECKHUM pacyeT Te-
KYIIETO PeXUMa UMEET CMBICT TOJILKO Ha MOJIENH, OTKaTHOPOBAHHON UIsI HOMU-

HAJIbHOT'O THAPABINYCCKOI'0 pCKuMa.
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