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COCTAB JOKYMEHTA

OO0ocHOBBIBaIOIIME MaTepUalbl K CXEME TEIIOCHAOKEHUS, SBISIONINECS €e

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINEC I'JIaBbI:

I'maBa 1

I'naBa 2

I'masa 3

I'naBa 4

I'masa 5

I'nmaBa 6

I'nmaBsa 7

I'nmasa §

I'nmaBa 9

I'masa 10

I'maa 11

"CyliiecTByiolniee IMOJOXKEHHE B cdepe MNpoU3BOJACTBA, TNepedayd u
noTpeOIeHUs TeIIOBOM YHEPTUHM TS 1IeJieH TerocHa0)eHus "

"[lepcnekTuBHOE  TOTpeOJIEHWE  TEIUIOBOW  SHEpPrUM  Ha  LEIHu
TemIocHa0KeHU";

"DJIeKTPOHHAS] MOJI€NIb CUCTEMbI TEIJIOCHAOXKEHUS TTOCETICHUS, TOPOJICKOTO
oKkpyra';

"[lepciekTuBHBIE OanaHChl TEIJIOBOM MOIIHOCTH HCTOYHUKOB TEIUIOBOM
DHEPTUH U TEIUIOBOM Harpy3ku';

"[lepciekTuBHBIE OalaHChl MPOU3BOAUTENIBHOCTH BOJONOATOTOBUTEIBHBIX
YCTaHOBOK " MaKCHMAaJIbHOTO noTpeOIeHUS TEIJIOHOCUTEIS
TEIUIONOTPEONISIOMUMY  YCTAHOBKAMU TIOTpeOuTesiel, B TOM 4YHCIE B
ABAPUUHBIX pEeKUMax';

"lIlpensioxkeHns MO CTPOUTEIBCTBY, PEKOHCTPYKUHUH W TEXHUYECKOMY
MEPEBOOPYKEHUIO UCTOYHUKOB TEIIOBOM YHEPTUn';

"[IpennokeHnst Mo CTPOUTEIBCTBY M PEKOHCTPYKLIHMH TEIIOBBIX CETEU M
COOpYKCHUH Ha HUX';

"[lepcrieKTUBHBIE TOTUTUBHBIE OAJIaHCHI'";
"O1neHka HaJI)KHOCTH TEINIOCHAOKCHUA "

"OOGOCHOBaHHWE WHBECTUIIMH B CTPOUTEIBCTBO, PEKOHCTPYKIIUIO U
TEXHUYECKOE NIEPEBOOpYKEHNUE";

"O0OocHOBaHHE MIPEIIOKEHUS 30 ONpeIeTICHUIO eJIMHOM
TerIoCHa0karoIel opranuzanuu'.
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I'maBa 3 DekTpoHHAsi MOJeJIb CHCTEMbI TEIIOCHAOKEHHSI TOPOJICKOI0 OKPYyra
3.1. O6uue cBeaeHus

Cucrema LEHTPAIU30BAaHHOTO TEIUIOCHAOXKEHUSI — OJHA M3 HauboJee CIOXKHBIX
oTpaciiell  KWJIMIHO-KOMMYHAJIBHOTO XO3SHCTBAa C TOYKH 3pCHHS HWHKEHEPHOMH
HH(PpaCTPYKTYpHl, 4TO TpeOyeT MPUMEHEHUS CHCTEMHOTO KOMILUIEKCHOTO TOIX0aa JIJIs
pelIeHUs TeKYIIUX 3a/a4 U TUIAHUPOBAHMUSL.

Co3maBaeMas B mpoliecce pa3pabOTKA CXEMBI TEIUIOCHAOKEHUS «DJIEKTPOHHAS
MOJICNIb CHUCTEMBbl TEIIOCHAOKEHUs», TO3BOJSET MPOBOAUTH HAa €€ OCHOBE aHAJIN3
CYIIIECTBYIOIIETO MOJIOKEHHS B chepe TermocHabKeHUs Topoaa MypMaHCK.

DNEeKTpOHHAs MOJIeNb CUCTEMBI TEIUIOCHA0XKEeHUsI co3/jaHa Ha 0a3e MpOorpaMMHO-
pacueTHOTO KoMmIuiekca «Zulu 7.0».

[enu pa3paOOTKHU AJIEKTPOHHOW MOJIEITH:

e co3gaHus enuHOW HWHGOPMAIMOHHOM  TUIaTGOpMBI MO  CHUCTEMaM
TeIIOCHAOKEHUS TOpOo/Ia;

e TMOBbIIEHUS 3(PPEKTUBHOCTH MH(POPMALIMOHHOTO 00eCIeYeHHs] IPOLIECCOB
NPUHATHS PEIICHHH B 00JIACTH TEKymero (GyHKIMOHHPOBAHUS W
MEePCIIEKTUBHOTO Pa3BUTHS CHCTEMBI TEIJIOCHAOKEHUS TOPO/Ia;

® TPOBEJICHHS €IUHON MOJMUTHUKU B OPTraHM3alUM TEKYIIEH IesATeTbHOCTH
NpeANpUATAH W B TEPCICKTHBHOM  Pa3BUTHHM  BCEH  CHCTEMBI
TEIJIOCHA0XKEHHS TOPO/Ia;

e o0ecreueHust yCTOHIMBOTO IPaIOCTPOUTENIHHOTO Pa3BUTHSI TOPO/JIA;

e pa3pabOTKH Mep JJIs MOBBIIIEHUS HAJIGKHOCTH CHCTEMBI TEINTIOCHAOKEHUS
ropoja;

¢ MUHUMH3AIMA BEPOSTHOCTH BO3HUKHOBEHHS aBApUWHBIX CHUTyallud B
CHCTEME TEILIOCHAOKECHUS.

Pa3paboranHasi s7eKkTpoHHAs MOJENb MpeAHa3HAueHA ISl PEIICHUsS CIIEeIYIOINX

3aja4:
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e co3aHusl OOILIErOpOJACKOM RJIEKTPOHHOW CXEMbl CYIIECTBYIOIIMX U
NEPCTIEKTUBHBIX TEIUIOBBIX CETe U OOBEKTOB CUCTEMbI TEIIIOCHAOKEHHUS T.
MypmaHCK, NPUBSI3aHHBIX K TOIOOCHOBE TOPOJIA;

® ONTUMH3ALMH CYIIECTBYIOUIEH CHUCTEMBI TEIJIOCHAOXKEHUS (ONMTHUMU3AIUS
TUAPABINYECKUX  PEXKUMOB,  MOJEIMPOBAHHUE  NEpepacnpe/iesCHUs
TEIUIOBBIX HArpy30K MEXAy HCTOYHUKAMH, OMNPEACIICHUE ONTHUMAaTbHBIX
JUAMETPOB MPOEKTUPYEMBIX M PEKOHCTPYUPYEMBIX TEIUIOBBIX CETEH M
TEIJIOCETEBBIX OOBEKTOB U T.1.);

® MOJECIMPOBAHUS  MEPCIECKTUBHBIX  BAPUAHTOB  PA3BUTUS  CUCTEMBI
TEIJIOCHA0KEHUS (CTpOUTETHCTBO HOBBIX u PEKOHCTPYKIIHS
CYIIECTBYIOIIMX HCTOYHUKOB TEIUIOBOW JHEPrUH, IEpepacupereIcHue
TEIUIOBBIX HArpy30K MEXKJYy HCTOUYHHKAMHU, OMNPENEICHUE BO3MOXKHOCTH
MOAKJIIOUEHUST HOBBIX TMOTPEOUTENIC TEMIOBOM SHEPTHH, OIpPEACIICHHE
ONTUMATbHBIX BapUAHTOB KAuE€CTBEHHOTO U HAJCKHOIO OOecCreyYeHus
TEITIOBOM PHEPTrHUei HOBBIX OTpeOUTEeH U T.11.);

® OINEpPaTUBHOTO  MOJCIUPOBAHHUS  OOCECIEYEHHUs TEIUIOBOM  JHEpruei
noTpeOuTeNell Mpyu aBapUNHBIX CUTYAIIUSIX;

® OMEpPaTUBHOTO MOJYYEHUS UH(POPMAIIMOHHBIX BBIOOPOK, CIPABOK, OTUYETOB
M0 CHCTEME B ILIE€JOM [0 CHUCTEeME TeIUIOCHaOXXeHUs ropoja U IO

OTACJIBHBIM €€ 3JICMCHTAM.

3.1.1. I'pa¢uueckoe mpeacraBjieHue 00bEKTOB CUCTEMbI TEIIOCHADKEHUS C

NPUBSA3KOH K TONOJOTHYeCKO OCHOBE

B kadecTBe 6a30BOT0O MPOrpaMMHOTO OOECTICUSHHS IIST PeaT3alliy IIEKTPOHHOM
MOJIETTM CHUCTEMBI TEIUIOCHAOXKEeHUsT Topojga MypmaHCKk Obul BeIOpaH MPOrpaMMHO-
pacuetHbii komriuiekc Zulu 7.0. Ilpu pabore ¢ mporpammoii He TpeOyroTcs Tiy0oKue
3HAHMS TI0 TPOrPAMMHUPOBAHUIO, IOCTATOYHO YE€TKO M TPAMOTHO C(hOpMYySIMPOBATH IICIIH,

1 C TIOMOMIBIO UMCIOIIUXCS NHCTPYMCHTOB, PCHINTD IMOCTABJIICHHBIC 3a1a4U.
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Hwxe mnpencraBieHo Kparkoe omnucaHve (YHKIHOHAIBHBIX BO3MOXKHOCTEH
ocHOBHBIX Moxayiel PIIK, HeoOXoAuMBIX I cO3faHUs W JAJIBHEHINCH SKCIUTyaTaruu
OM:

e reouHpopmanmnonnas cuctema ' IC Zulu;
e [aKeT pacyeToB cereil TemmocHaokenus ZuluThermo;

[Ipn HEOOXOAMMOCTH CO3[aHUS HECKOJBKUX pabouyux MeCcT U paboThl Yepe3
WuTepHert - cepBep reonHdopmanonHoi cuctemsl Zulu Server;

I[lo oOkoHUaHMM  BHEApPEHHS  3aKa3uyuK  CaMOCTOSITEJIbHO  OINpPENENsieT
11e1€cO00pa3HOCTh PAa3BUTHS JIaHHOM CHUCTEMBI U HEOOXOAMMOCTb NPUOOpETEHUs u

BHEJIPEHHUS TOTIOTHUTEIBHBIX MOTYJICH.
3.2.T'eoundopmanuonnas cucrema (F'UC) Zulu

I'MIC Zulu — reoundopmanuonHas cucrema oOecneuuBarouias cOop, XpaHEHHE,
0o0paboTKy, JOCTYyI, OTOOpa)keHHE U  PaCHPOCTpaHEHHE  IMPOCTPAHCTBEHHO-
KOOPJMHUPOBAHHBIX  JIaHHBIX,  [O3BOJISIOLIEE  OCYHIECTBISTH  MOJEIMPOBAHUE
WH)KEHEPHBIX KOMMYHUKALUN U TPAHCIIOPTHBIX CHCTEM.

I'eoundopmanmonnass cucrtema Zulu mnpegHazHauena st cozganus [UC
NPUIIOKEHHUM, TPeOYIOIUX BU3YaIM3allMd MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM U
pacTpoBOM BHJIE, aHATIN3a UX TOIMOJIOTUU U UX CBSI3U C CEMAaHTHYECKUMHU 0a3aMM JaHHBIX.

C momompio Zulu MOXHO CO3/1aBaTh BCEBO3MOXKHBIE KapThl, WU TUIAH-CXEMBI,
BKJTIOYAsi KapThl U CXEMbl HHXKEHEPHBIX CETEH ¢ MOAIEPKKOM UX TOMOJIOTUH, paboTaTh €
OOJBIIMM KOJMYECTBOM PACTPOBBIX H300pa’K€HUM, OCYLIECTBISATh SKCIOPT U UMIOPT
JAHHBIX PA3JIMYHBIX HCTOYHHKOB.

I'MIC Zulu no3Bosnsier UMIOPTUPOBATH JaHHBIE U3 TaKuX nporpamm kak Maplnfo,
AutoCAD Release 12, ArcView. B pesynbrare ummnopra OyayT MOJIy4eHbl BEKTOPHBIC
CJIOM C TOTOBBIMH OOBEKTaMH, NIPH ITOM BCE XapaKTEPUCTUKHU, TaKWE KaK MaciTad, BET
u Jip. Oynyt coxpaHeHbl. Ecnu k oObekTaM B 0OMeHHOM ¢opMare ObuIa MpHUKpEIrieHa

0a3a IaHHBIX, TO OHA TaK K€ UMIIOpTUpYyeTCs B Zulu.

57-14 OM IICT 03.00



OBOCHOBbIBAKLLNE MATEPUAITLI K CXEME TENNOCHABXEHWA MO rOPO MYPMAHCK C 2014 MO 2029 rofbl
IMABA 3. 3IEKTPOHHAA MOAESb CUCTEMbI TENNOCHABXEHWA FOPOACKOIO OKPYTA

[Tomumo wummnopra Zulu MO3BOJSET AKCIOPTUPOBATH IpaduyecKue IaHHbIE B

takue popmartel kak: .DXF, .MIF/.MID, .BMP, Shape .SHP. DkcnopT ceMaHTHYECKHUX

JTAHHBIX BO3MOKEH B 3JIEKTPOHHYI0 Tabmuny Microsoft Excel nnu crpanuiy HTML.

PYKOBOI[CTBO IIOJIB30BATCJIA 3J'IeKTp0HH0171 MOJCIHN pa3pa60TaH0 Ha OCHOBAaHHU

pykoBoacTB 1o ' UC Zulu (7.0) u ZuluThermo, npencTaBlIeHHBIX TPOU3BOIUTEIICM.

3.2.1. Bosmoxkunoctu 'MC Zulu

Cucrema 06J1az[aeT CICAYIOIIUMHA BO3MOXKHOCTAMMU:

CozmaBarh KapThl MECTHOCTH B Pa3lUYHBIX T'eOrpaUUecKUX CHUCTEMax
KOOpJIUHAT M KapTorpauueckux MpOeKIHUsAX, OTOOpakaTb BEKTOPHBIC
rpaduueckue JaHHBIE CO CTIAKUBAHUEM U 0€3;

OcymiecTBisTh 00pabOTKYy pacTpoBbIX H300pakeHuit (popmaroB BMP,
TIFF, PCX, JPG, GIF, PNG npu nomomis BCTPOEHHOTO TpaduuecKoro
pemakTopa;

[Tonb30BaThCsl JAHHBIMU C CEPBEPOB, MOACPKUBAIOIINX CHEIHUPUKALINIO
WMS (Web Map Service);

C nmomouipio0 co34aBacMbIX BEKTOPHBIX CJIOEB ¢ COOCTBEHHBIM OWHApHBIM
dbopmatom, 0OecreynBarOIIMM BBICOKYIO CKOPOCTh PabOThI, BEKTOPU30BATh
pacTpoBbie U300paAKEHNUS;

[Ipy BekTOpW3aMM  WCHOJAL30BaTh KaK NPUMHTHBHBICE  OOBCKTHI
(cMMBOJIbHBIE, TEKCTOBBIC, JUHEHBIC, IUIOMIAHbIE) TaK M THUIIOBBIC
00BEKTHI, ONTUCHIBAEMBIC CAMOCTOSATEIBHO B CTPYKTYPE CIIOS;

PaGorath ¢ ceMaHTUYECKMMHU JaHHBIMH, TMOAKIIOYAEMBIMH K CIIOIO W3
BHemHNX HctouyHukoB BDE, ODBC wmmu ADO depe3 ommcatenu 06a3
JTaHHBIX (TOJydaTh JaHHbIE MOXXHO W3 Tabmuiy Paradox, dBase, FoxPro;
Microsoft Access; Microsoft SQL Server; ORACLE u npyrux uCTOYHHUKOB
ODBC unu ADO);

BrimonHaTh 3ampockl K 0azaM JaHHBIX C OTOOpaKEHUEM pPe3yJIbTaTOB Ha
kapTe (TIOMCK OmpeJeeHHOW WH(OpMaIuy, HaX0XKJICHUE CYMMBI,

MaKCUMaJIbHOI'O, MUHHUMAJIBHOI'O 3HAYCHUA, U T.)I.);

57-14 OM IICT 03.00
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BrInoaHsATE MPOCTPAaHCTBEHHBIE 3ampochl MO OOBEKTaM KapThl B
cooTBeTcTBUU co crnernupukanusmu OGC;

Co3maBaTh MOJIENH pelibedha MECTHOCTH U CTPOUTH Ha €€ OCHOBE M30JIMHHH,
30HBI 3aTOIUICHUSI TPO(IIIN U pacTphl penabeda, pacCUUTHIBAThH TUIOMIATN U
00BEMEL,

OKCHOPTUPOBATh JIaHHBIE M3 CEMAaHTHYECKOW ©0a3bl WIH Pe3yJbTaThl
3amnpoca B 3JeKTpoHHYI0 Tabnuiry Microsoft Excel nnu ctpanuiyy HTML;
[IporpaMMHO WJIM TIO CEMaHTUYECKHMM JIaHHBIM CO37aBaTh TEMaTHUYECKHE
pPacKpacku, C MOMOIIBIO KOTOPBIX MEHSIETCSA CTUIIb OTOOpaXeHus 00OBHEKTOB;
BriBomuTh 11 BceX OOBEKTOB CIIOS HAIAIUCH WM OMPKHU, TEKCT HAJIMHUCH
MOXET Kak OpaThCsi U3 CEMaHTHYeCKOW ©0a3bl JaHHBIX, TaK W
MepEonpeIeNATHCS IPOrPAMMHO;

OrobOpaxkatb 00BEKTHI clIoss B (dopmaTe TMceBao-3D mo3BosIOmEeM
BU3YQJIM3UPOBATHCA OTHOCUTEIBHBIE BBICOTHI OOBEKTOB (HAmpumep,
BBICOTHI 371aHU);

Co3maBaTh M MCHOJIb30BaTh OUOIMOTEKY T'padUUECKUX JIEMEHTOB CHUCTEM
TEIUIOCHA0KEHUS U PEXKUMOB UX (PYHKIITMOHUPOBAHUS;

Co3maBaTh  pacyeTHbIE  CXE€Mbl  MHXEHEPHBIX  KOMMYHHUKAIMA  C
aBTOMAaTUYECKUM (OPMUPOBAHUEM TOIOJIOTHU CETH U COOTBETCTBYIOIIHUX
0a3 JaHHBIX;

N3MeHsITh TOMOJIOTHIO CETEH U PEKUMBI pabOTHI €€ JIEMEHTOB;

Pemate ToOmonormueckme 3amaum  (M3MEHEHHE COCTOSHUS OOBEKTOB
(mepexIIroueHus1), MOUCK OTKJIIOYAIOIIUX YCTPOWCTB, MOUCK KpaT4anImmx
MyTeH, TOUCK CBSI3aHHBIX 00BEKTOB, ITOUCK KOJIEIT);

Jlnst ObICTpOrO TEepeMeleHrss B HY)XHOE€ MECTO KapThl YCTaHABJIMBATH
3aKJIaJIKM (3aKJIaJKa Ha TOYKY Ha MECTHOCTH C ONpPEICJICHHBIM MACIITaboM
O0TOOpa)keHUS U 3aKJIaJika Ha OMpPeACICHHBIM O0OBEKT Clos (BeChbMa yI00HO,
eclii OOBEKT - ABIKYIIUNCS TI0 KapTe));

C momoIpio MPOEKTOB PAaCKPhIBATh CTPYKTYPY TOTO WM HMHOTO OOBEKTA,

I/I306pa)K€HHOFO Ha KapTC€ CXECMAaTUYHO,
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e (Co3maBaTh MaKEThI IICUATH;
e lmmoptupoBath rpaduueckue ganHble w3  Maplnfo (MIF/MID),
AutoCAD Release 12 (DXF) u ArcView (SHP);

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

e Co3naBaTh Makpochl Ha A3blkax VB Script unu Java Script;

e OcCymiecTBIATh NPOTPAMMHBIN TOCTYH K TaHHBIM Yepe3 00BEKTHYI0 MOJIEIb
JUTS. HAaIllUCaHusl COOCTBEHHBIX KOHBEPTEPOB;

e (Co3znaBaTh COOCTBEHHbIE NPUIOKEHUS, pabOTAIOLUIUE MOJ YNpaBICHUEM

Zulu.

3.2.2. Opranu3anus rpadpuyeckux JaHHBIX

I'paduyeckue maHHBIE OpraHU30BaHBI MOCHOWHO. Croil SABISIETCS OCHOBHOU
UH(OPMAIMOHHOW eAuHHIeH cuctembl. Kaxnaplii 0OBEKT ClIos MMEeT YHHKaIbHBIN
unentudukarop (ID wimm «xiarou»). B mporpamMme TPUMEHSIOTCS CIEAYIOIIUE THIIBI
CJIOEB:

® BCKTOPHBIE CIIOH;

® pacTpPOBBIE CIIOH;

e crou penbeda;

e ciou ¢ cepepoB WMS (Web Map Service).

BexTopHbIe ciiou

OOBeKTHI BEKTOPHOI'O CJIOSI JEIATCS HA  TPOCTHIE (IPUMUTHUBBI)

u TUINIOBBIE (KJIacCU(PUIUPOBAHHBIE OOBEKTBHI).

[IpUMUTHBBI MOTYT OBITH:

® TOYEYHBIE (MUKTOTPAMMBbI WU «CUMBOJIBD?);
® TCKCTOBHIC;
® JIMHEUHbIC (JJUHUU, TOJUIUHUN);
e [UIOUIaAHbIE (KOHTYPBI, IOJTUKOHTYPHI).
Tumnosble 00BEKTHI OIMMCHLIBAIOTCS B OMOJIMOTEKE TUIIOB 00BEKTOB. KaXkIblii THII

OTKCHIBACT IUIOMIAIHOM, JTMHEWHBIM WM CHUMBOJIBHBIM THUIIOBOW TrpadUyecKhil 0OBEKT,
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UMEEeT TMO0Jb30BaTEIbCKOE HAa3BaHUE M MOXET ObIThb CBA3aH C COOCTBEHHOM
CEMaHTHYECKOU 0a301 NJaHHBIX.

Kaxnpiii Tunm oO0BEKTa MOMXKET HMETh HECKOJIBKO PEKHMOB, KOTOpPHIE HMEIOT
MOJIb30BATENIBCKOE HA3BaHWE, M 3aJal0T pa3INYHbIE CHOCOOBI OTOOpaKEHMsI JTaHHOTO
TUTIOBOTO OOBEKTA.

TunoBbie OOBEKTHI MOTYT OBITh:

® TOYEYHBIE (MUKTOIPAMMBI HIIA «CUMBOJIBI»);
e JIMHEWHBIC (JTUHUU, TOJUIUHUN);
e [UIOHIaAHBIE (KOHTYPBI, IOJTUKOHTYPHI).

ATpuOyTHBHBIE WM CEMAHTUYECKHE JaHHbIE BEKTOPHOTO CIIOSI XPaHATCS BO
BHEIIIHEM HCTOYHUKE JAHHBIX M MOIKIIOYAIOTCS K CJIOK0 UYepe3 COOCTBEHHBIA OMHUCATEh
0a3bl qaHHBIX. K 0JHOMY CII0I0 MOKET OBITh MOJKIIIOUEHO MOMEPEMEHHO MPOU3BOIBHOE
YHUCJIO CEMaHTHYeCKUX 0a3 aaHHbIX. [I[pUMUTUBBI MONB3YIOTCS OOIIEH CEeMaHTHYECKON
0a30M JaHHBIX, THMOBBIE OOBEKTHI - COOCTBEHHOHW JII KaXJAOro THma (OJHAKO IS
Pa3HBIX TUTIOB MOXKHO MOJKIIOYUTH OJTHY U Ty ke 06a3y).

PacrpoBsie ciioun

PactpoBbiM cioeM MOXeT OBbITh JIMOO OTIENbHBIA PACTPOBBIA OOBEKT, JTUOO
rpyIna pacTpoBBIX OO0BEKTOB. PacTpoBas rpymma MOXKET CoJepxk aTh MPOU3BOJILHOE
YHCIIO PACTPOBBIX OOBEKTOB MJIM BIIOKEHHBIX PACTPOBBIX Tpymil. YHCIO pacTpoB B Clioe
OTPaHUYEHO JIMIIb JUCKOBBIM MPOCTpaHCTBOM (Zulu chopaBisercs ¢ ToJeM U3
HECKOJIbKUX THICAY PACTPOB).

[Monnepxxuaemsbie hopmatsl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.22.1. Padora ¢ cuCTeMaMH KOOPAMHAT M KapTorpadpuyecKumMu

NMPOCKUMAMHU

I'padvueckue naHHbIE MOTYT XPAaHUTHCS B Pa3JIMYHBIX CHCTEMax KOOPJAMHAT U
0TOOpaXXaThCsl B PA3IUYHBIX MPOCKIUAX TPEXMEPHOM MOBEPXHOCTH 3€MIIM Ha TIOCKOCTb.
Cucrema npejuiaraet HaboOp NPeIONPEEICHHbIX cUcTeM KoopauHat. Kpome Toro
[IOJIB30BAaTEIb MOXET 3aJaTh CBOIO CHUCTEMY KOOpPJIMHAT C WHIAWBHUYyaJIbHBIMHU

rapamMeTpamu JUisl IOAIEPKUBAEMbIX CUCTEMOM ITPOCKIUN.
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B wacTHOCTH 3Ta BO3MOKHOCTH IMMO3BOJIAT, MMPU M3BCCTHLBIX IMapaMCETpax (KJHO‘IaX
Hepexoz[a), IMPUBA3BIBATb JAHHBIC, XpAHAIIHUCCA B MECTHOMH CHUCTEME KOOpAuHAT, K OJIHOM
13 TII00AILHBIX CHCTEM KOOpauHaT.

JlaHHBIE MOKHO MEPEIPOCIIMPOBATH U3 OJIHOM CHCTEMbI KOOPAMHAT B IPYTYIO.

3.2.2.2. Opra”Hu3anusi CEMAHTHYECKUX TAHHBIX

CeMaHTHYECKHE JaHHBIC MOAKIIOYAOTCS K CJIOK W3 BHENIHUX HCTOYHUKOB
Borland Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX
Data Objects (ADO) uepe3 onucarenu 6a3 JaHHBIX.

[Tony4ath maHHBIE MOXKHO U3:

e TaoOmmi Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e jpyrue ucrounuku ODBC ninu ADO.

e Bo3MoxeH UMIIOPT/FKCIOPT IaHHBIX B cieayronue GopMaTh:
e Maplnfo MIF/MID;

e AutoCAD DXEF,

e Shape SHP;

e Dxcrnopt kaptel (Windows Bitmap (BMP));

e DOkcrnopt ceMantuueckux naHHbIx (Microsoft Excel, HTML, tekctoBbIit
dbopmar).

3.2.2.3. TlpeacraBiieHHe JaHHBIX HA KapTe

Kapra moxer conepxarb Npou3BOJIbHOE YKCIIO rpaduyeckux cioeB - OHU U Te
XKe Trpauueckue CJIOM MOTryT OBITh IOMELICHHl B pa3Hble KapThl C pa3HBIMU
HacTpolikamu oToOpaxeHus. Kapra mMeer BO3MOKHOCTB 3aJlaHWsl MOJb30BaTEIbCKOTO
UMEHH, I[BeTa (pOHA U MACIITaOHON CETKH.

JlaHHble, XpaHALIMXCS B Pa3HbIX CHUCTEMaX KOOPAMHAT, MOXHO OTOOpakaTh Ha

OJTHOM KapTe, B OJHOU U3 KapTorpadudeckux npoekuuil. [Ipu aTom nepecuyer KoopauHAT
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(ecnmu oH TpeOyeTcs) U3 OJHOrO AaTymMa B JAPYroM M M3 OAHOW NMPOEKUUHU B APYTYIO
MIPOM3BOUTCS TIPU OTOOpakeHUH "Ha JIeTy'".

[IpuMUTHBBI MOT'YT UMETh MHJMBUyaJIbHbIE CTHJIM OTOOpa)keHus (LBET, CTUJIb,
TOJIIIMHA JIMHUN; LBET U CTWIb 3aJIMBKH; IHUKTOrpamma; ¢opMmaT TekcTa). TurmoBsle
00BEKTHl UMEIOT CTUJIb B 3aBUCUMOCTH OT PeXHUMa (COCTOSIHMSI), KOTOPBIA ONpeeseTcs
B OMOMMOTEKM THUMNOB OOBEKTOB ciosl. CTWIb NPUMUTHBOB MOKET NEPEONpPENEIATh
KapToi - i BceX NPUMUTUBOB MOXHO IPUHYIUTENIBHO 3a/1aTh OJUH CTUb.

Ctuiab 00BEKTOB MOKHO MEHSATH C IOMOIIBIO TEMaTHUYECKUX packpacok. [Ipu atom
packpacka MOKeT ObITh CO3/JaHa [0 CEMAaHTHUECKUM JIaHHBIM WJIM IPOIPaMMHO.

EcTh BO3MOJKHOCTH BBIBOJUTBH AJII BCEX OOBEKTOB CJIOS HAAMHCH WU OHUPKH.
TexcT HagmUCH MOXKET OpaThcs U3 CEMaHTUYECKOW 0a3bl JaHHBIX. TEKCT HaUCH TaKXKe
MOKET MEepPeoNnpeaeNsiThCs MPOrpaMMHO. BUpPKH T€HEepUpYIOTCS aBTOMAaTHYECKH, HO
MOTYT TOTOM pAacCTaBJATHCS IOJB30BATEIEM B HYKHOE PACHOJIOKEHHE U B HYKHOU
OpHUEHTALIUH.

Jlyis ObICTpOrO NHEpeMELIEHUsT B HY)KHOE€ MECTO KapThl MOKHO YCTaHaBJIMBAaTh
3aKJIaJKM. 3aKiajgka Ha TOYKY HAa MECTHOCTH C ONpPEJEIEHHBIM MAacIiTaboM
O0TOOpakKeHUSI.

KapTty MOXHO nedaratb ¢ pas3jMYHbIMM ONLUSAMHU (HAa OJHOM CTpaHULE WIH
HECKOJIbKMX CTpaHMIlAX, B 3alaHHOM MacuiTade WM BIMCaB B 3aJjaHHbIC Ta0apuThl, Ha

CTpaHUIaX JJis OCICAYIOIICH CKIECHKH U T.11.).

3.2.2.4. Opra”Huzanusi KapT

Nmeetcst BO3MOXKHOCTH YAOOHO OpraHM30BaTh KapThl, OObEAMHEHHBIC OOIIEH
TeMaTnkoi. COBOKYITHOCTh KapT, 00hEAMHEHHBIX OOIIUM I10JIh30BaTEIbCKUM UMEHEM H,
eciu TpeOyeTcsi, HA0OPOM HEPAPXUUYECKUX CBS3CH MEXKIY dTUMHU KapTaMH, MPE/ICTaBIsET
co00i1 MPOEKT.

B pamkax mpoekra KapThl MOXHO CBS3BIBATh MEXAY COOOM C IOMOIIBIO
TUIEPCCHUTOK. [ Uepcehuika onpeaesieTcss OT 00beKTa B OJHOM KapTe K IPYyroi Kapte ¢

YKa3aHUCM MCECTOPACIIOIIOKCHUA U Maciitada.
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3.2.2.5. PenakTupoBaHue 00beKTOB

Z[J'IH PCAAKTHPOBAHUA U BBOJA 00BEKTOB MpeaAyCMOTPCHLI:

Bo3moxHOCTH BBOAA M pETAKTUPOBAHMS:

BBO/JI C KpaHa MBITIKOH

BBO/JI 1T0 KOOPJMHATAM C KJIaBUATYPBI
TPaCCHUPOBKA JIMHUI

aBTO3aMBbIKAaHUE KOHTYPOB
BBIPE3Ka/KOMMMPOBAaHNE/BCTABKA - TyOIHMpPOBaHUE
MOBOPOT 0OBEKTA.

Omneparun oTMeHbl/Bo3Bpara aeictus (Undo / Redo).

PenaxtupoBaHue rpyImibl 0ObEKTOB:

yIaJieHue - IepeMEIICHHIC;
TyOnIupoBaHUE;

MOBOPOT - BBIPE3Ka/KOMMMPOBaHNE/BCTABKA.
PenaxtupoBanue 371€MEHTOB OOBEKTa:
nepemMenieHre/yjaieHue/BCcTaBka y3JioB;
nepemMenieHre/ yaaieHue peoep;

pa30ueHue yJyacTka CHUMBOJIBHBIM O0BEKTOM;

TpaHchopMaIus.

3.2.2.6. BexTopHbIE OBepJieiiHbIE ONepPalUH

OBepunield - omepanus HaJOXEHUS JIPYyr Ha Jpyra JBYX WIH Oojee CJIoeB, B

pe3ynbTaTe KOTOpoi oOpasyercss OJMH MPOW3BOJHBIA CIIOH, COACpPIKAIINNA KOMITO3UIIHIO

IMPOCTPAaHCTBCHHLBIX 00BEKTOB HCXOAHBIX CJIOCB, TOIIOJOI'MIO TOM KOMIIO3HMIIMHN H

aTpuOyThl, apuMETUUECKH WU JIOTUYECKH MPOU3BOJHBIE OT 3HAYCHUU aTpuOyTOB

HUCXOIHBIX OOBEKTOB.

HO]I)I@p)KI/IBaIOTCH CICAYIOIIUEC BEKTOPHEBIC OBGpH@fIHBIe oncpanuun:

o0beInHeHre  O0BEKTOB ¢  HaciemoBanueMm ID (YHHUKaAIBHOTO

UICHTU(PUKATOPA);

57-14 OM IICT 03.00
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® pazbeAUHEHUE 0OBEKTOB;

e paszJielieHHe OHOr0 00bEeKTa IPYIIoil 0OBHEKTOB;

e BBIpE3Ka U3 OJJHOTO 0OBEKTa 00JIACTU IPYIIBI 0OBEKTOB;

e OTpe3aHue 00ObEKTa BHE 00JIACTHU IPYIIIBI IPYTUX 0OBEKTOB;
® y3JIOBaHHUE;

e OydepHbIe 30HBI;

® TIOCTPOCHHUC KOHTYPOB ITO CCTH.

3.2.2.7. KoppeKTHpPOBKA pacTpoB

B cucreme peannzoBaHa KOPPEKTHUPOBKA paCTpOBBIX (HaljIoB, coaep KalIux
CKaHHPOBAHHYIO C IJIAHIIETOB TOMOOCHOBY. KoppeKkTHpoBKa UCKaKEHUN CKaHUPOBAHUS
MPOU3BOJIUTCS MO TOYKAM pacTpa, KOOPJAWHATHI KOTOPBIX M3BECTHhI. Kak MUHUMYM
JOJIKHBI OBITh U3BECTHBI YETHIPE TOUKH, ONPEAEISAIONINE YIIIbl IUIAHILETA.

[Ipouienypa KOPpEeKTUPOBKH CO3/1a€T HOBBIM pacTp, YIJIbl KOTOPOTO COBMAMAIOT C
yriamu IUIaHIIeTa, T.€. MpolLeaypa KOPPEKTUPOBKH 0Ope3aeT OTCKAaHMPOBAaHHBIE, HO

JIUIITHHUE, TTOJIA.

3.2.2.8. MoaeaupoBaHue ceTeil M TOMOJOTHYECKHE 32a49U HA CETAX

Hapsay ¢ o6brunbiM anst [UC paznenenrieM oOBEKTOB Ha KOHTYpBI, JJOMaHBbIE,
KOMOMHHPOBAaHHbIE KOHTYpPBHI, KOMOWHHUpOBaHHBIE JIOMaHble, Zulu NOQAEPKUBACT
JMHEIHO-Y3/I0BYIO TOMOJIOTHIO, YTO MO3BOJISIET MOAEIMPOBATh UHKEHEPHBIE CETH.

Hapsiny ¢ o6brunabiM anst [UIC pasnenenrieM oOBEKTOB Ha KOHTYPBI, JJOMaHEIE,
CUMBOJIBI, Zulu mnoaaepkuBaeT JHUHEWHO-Y3JIOBYIO TOMOJOTHIO, 4YTO TO3BOJISET
MOJCIIUPOBAaTh WMHXKECHEPHBbIE U JIpyrue CceTh. TOomoJIoru4ecKas ceTeBas MOJelb
MpeACTaBIseT co00i rpad ceTH, y3IaMH KOTOPOTO SBISIOTCS TOUYCUYHBIE OOBEKTHI
(KOJIOIBI, UCTOYHUKH, 3aJBUKKH, PYOWIBHUKH, MEPEKPECTKU, MOTPEOUTENN U T.1.), &
pebpamu Tpada SBISIOTCS JUHEHHBIE OOBEKTH (Kabemu, TPyOOMpPOBOMBI, YYACTKU
JIOPO’KHOM CETH U T.1.).

Tomonoruuecknii peakTop CO3JaeT MaTeMAaTHYeCKylo Mojelb rpada cetu
HEMOCPEJACTBEHHO B TMpollecce BBoAa (pucoBaHus) rpaduueckorl WHGOPMAIUU.
Hcnonws3ys Mojaenb CETH MOXKHO pelaTh psia  TOMOJOTMYECKUX 3a7ad, IOHCK
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KpaT4yalllero IMyTH, aHajlu3 CBA3HOCTH, AHAIN3 KOJIEL, aHAIU3 OTKIKOYEHHM, TMOUCK
OTKJIIOYAIOIIHUX YCTPOUCTB U T.J. MOKHO MEHSTH COCTOSIHUS OOBEKTOB (TIEPEKITIOUEHUS)
C TOCIEIYIOUIMM aBTOMAaTHUYECKUM OOHOBJIEHHEM COCTOSIHUSA BCeil ceTu (Hampumep,
BKJIFOUEHHUE/BBIKIIIOUECHUE 3aJIBXKKH TPYOONPOBO/A) BBIMOIHATH MOWCK OTKIIIOYAIOIINX
yCcTpoicTB ((popmupoBaHHE CHHCKA OOBEKTOB, HMMEIOIIMX MPHU3HAK «OTKIIOYAIOIee
YCTPOUCTBO», MPHU OTKIIOUEHUH KOTOPBIX BBIOPAHHBIM OOBEKT TAaKXKE MEPEBOAUTCS B
COCTOSIHUE «OTKJIIOUEH»), KpaTdyalluxX MyTedl (HaXOOuTh KpaTdyaliiuii myTh MO CETH
MEXJy BHIOPAHHBIMH y3JaMU C YY€TOM HalpaBJICHUN YYaCTKOB), CBA3aHHBIX OOBEKTOB
(HaXOIUTCS MHOXKECTBO OOBEKTOB CETH, JOCTHKHMBIX W3 BBIODAHHOTO Yy3Ja CETH,
JOCTH)KMMOCTh MOXKET OMpEeNessaThcs 0e3 ydeTra HalpaBleHUS YYacTKOB, C YYETOM U
NPOTUB HANpaBlIEHUs Y4YacCTKOB), MCKAaTh BCE KOJIbIIA CETH, B KOTOpbIE BXOHAT BCE
BBHIOpaHHBIC OOBEKTHI.

CeTb BBOJUTCSI KaK COBOKYIMHOCTH THUIIOBBIX TOYEUHBIX OOBEKTOB, COCTUHEHHBIX
TUTIOBBIMU JIMHEHHBIMH OOBEKTAMH, UMEIOIIMMHU TMPHU3HAK «ydacTok». MHdpopmanusa o
TOMOJIOTHUH (OPMUPYETCS] aBTOMATUYECKH - €CJIH «IOTAHYTb» 3a y3eJl WIu pedpo,
CBsI3aHHBIE 00BEKTHI TakXke nepeMenatoTcsa. OOBEKTH CETH MOKHO OTKPEIUIATh U 3aHOBO
MPUKPEIUIATh APYT K IPYTY OJHUM JIBH>KCHHUEM MBIIIKH.

Mopnens cetu Zulu sIBIsIETCSI OCHOBOM 1Sl paOOThI MOYJISI PACYETOB UHIKEHEPHBIX

cereii ZuluThermo.
3.3. Moayasb ZuluThermo

Moayne ZuluThermo mo3BoJiseT cO3AaTh PACUETHYIO MAaTEMAaTHUYECKYH0 MOJEIb
CETH, BBIIIOJHUTh MACIOPTU3ALMI0 CETH, U HA OCHOBE CO3JAHHOW MOJENM pPElaTh
nH(pOpMaIIMOHHBIE 3a7a4H, 33/1a4l TOMOJOTUYECKOTO aHallu3a, U BHITIOJIHSITH Pa3InUHbIE
TEIUIOTUAPABINYECKHAE PACUETHI.

Pacuery momsie:xaT TyNMKOBBIE M KOJIBIIEBBIE TEIJIOBBIE CETH, B TOM YHCIIE C
MOBBICUTEIBHBIMA HACOCHBIMH CTAaHUMSIMU W APOCCENIUPYIOLUIMMH  YCTPOMCTBaMHU,
paboTarolue oT OJIHOTO WM HECKOJIBKUX UCTOYHUKOB.

[Iporpamma npenycMaTpuBaeT TEIUIOTUIPABIMYECKHI pacyeT C MPUCOEAUHEHUEM

K CETU MHJMBHUYaJIbHBIX TEIIOBBIX MYHKTOB (M TII) n HeHTpasbHBIX TEMJIOBBIX IYHKTOB
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(LITTI) mo HECKONbKUM JAECATKAMU CXEMHBIX PELICHUH, MPUMEHSEMbBIX HAa TEPPUTOPUHU
Poccun.

Pacuer cucrem TtemnocHaOXeHUST MOXKET MPOU3BOAMUTHCS C YUETOM YTEUEK U3
TEIUIOBOW CETM U CUCTEM TEIJIONMOTpPEeOJeHUsl, a TAaKKe TEIUIOBBIX IOTEPh B
TpyOOIIPOBO/Iax TEIIOBOH CETH.

Pacuer TemioBbIX MOTEPh BEAETCS JUOO MO HOPMATUBHBIM MOTEPSIM, JUOO MO
(aKTHUECKOMY COCTOSTHUIO M30JISLIH.

Pacuerst ZuluThermo Moryr paboTrarb Kak B TECHOM MHTErpaluu c
reouHpopmanMoHHoi cucreMoil (B Buae moxayns pacmupenus ['MC), tak u B BuIe
OTJIEbHOW OMOJIIMOTEKH KOMIIOHEHTOB, KOTOPBIE IMO3BOJISIIOT BBIMOJHATH PACUEThl W3
IIPUJIOKEHUN MOJIb30BATENEH.

CocrasB 3a1aud:

® [IOCTPOEHHUE PACUETHOU MOJEIH TEIUIOBOU CETH;
e [acropTHU3anus 00bEKTOB CETH;

® HaJaJ0YHBIN pacyeT TEIUIOBOU CETH;

® [IOBEPOYHBIN pacyeT TEIIOBOMN CETH;

® KOHCTPYKTOPCKHM pacueT TEIUIOBOH CETH;

e pacuer TpeOyeMoil TeMIiepaTypbl Ha HCTOYHHUKE;
® KOMMYTAllMOHHBIE 33]1a4H;

® [IOCTPOEHUE NMbE30METPUYECKOTO IpaduKa;

® pacueT HOPMATUBHBIX MOTEPH TEILIA YEPE3 U3OJISLIHUIO.

3.3.1. TlocTpoeHue pacueTHOIi MO/Ie/ M TENJIOBOM ceTH

[Tpu pabore B reonH(pOPMAITMOHHON CUCTEME CEeTh JOCTATOYHO MPOCTO U OBICTPO
3aHOCHUTCS C MOMOIMIBIO MBIIIKH WM 1O KoopauHaTtaMm. [Ipu stom cpasy ¢opmupyercs
pacueTHas Monenb. Ilocnme rpaduueckoro nM300pa)keHHS CUCTEMBI TEIIOCHAOKEHMUS,
HEOO0XO0MMO 33/1aTh PACUETHHIE MapaMeTphl 0OBEKTOB M BBIIOJHUTH COOTBETCTBYIOIINE
pacyeTsl.

TennoBas ceTh BKJIIOYAET B ceOs CIEIYIOIINE OCHOBHBIE OOBEKTHI: HCTOYHHK,

y4acTOK (TpyOONpoBOIbI), MOTPEOUTENb W Y3Jbl: ILIEHTPAIbHBIE TEIJIOBBIC IMYHKTHI
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(LITTI), HacocHble, 3alOpPHYIO UM PETYIUPYIOLIYIO apMmaTypy, Kamepbl U JIpyrue
AIIEMEHTBHI.

HUcrounuk

Hcmounux — 3TO CUMBOJBHBIM OOBEKT TEIJIOBOM CETH, MOJCTUPYIOIINN PEeKUM
pabotsl kotenbHOUW M TOLl. B matemaTndyeckoid MOJENM HUCTOYHHMK IPEACTaBISCTCS
CETEBBIM HACOCOM, CO3JIal0IIMM pAaCHOJIAraeMbIi HAmop, W MNOAMUTOYHBIM HACOCOM,
OTIpEJICNIAIONIMM HaIop B 00paTHOM TpyOompoBoje. YciaoBHOEe 0003HaYECHUE UCTOYHHUKA
B 3aBUCUMOCTH OT pexrMa paOOThl MpeACTaBIeHO HA pucyHke. [Ipu paboTe HECKOJIBKUX
HUCTOYHUKOB Ha OJHY C€Th, OAMH M3 HHUX MOXET BBICTYNAaTh B KayeCTBE IMHKOBOM

KOTEJIbHOMU.

L BEMKYEH
‘ OTHHMEH

Pucynokl - YcnoBHoe nsobpaxeHme UCTOUYHUKA

Yuacrok

Yyacmox - 310 MUHEWHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:

TUaMeTp TpyOompoBOa;

THUII IPOKJIATKY;

BU/JI U30JISILINH;

pacxo TENJIOHOCUTENS.

JIByxTpyOHasi TemyioBas CeTh H300pakaeTcs B OJHY JIMHUIO M MOXET, B
3aBHCHMOCTH OT JKEJIaHUs I0Jb30BATENsl, COOTBETCTBOBaTh WJIM HE COOTBETCTBOBATH
ctangapTHOoMy n3oopaxenuro cetu mo ['OCT 21-605-82.

Kak mo60oit 00BeKT ceTH, y4yacTOK MMEET pas3Hble PEeKHUMbI paboThl, HApUMED,
«OTKJIIOUEH MOAAIOIINI) WIN «OTKIIOUEH 0O0paTHBINY, cM. puc. «PexxuMbl n3o0paxeHus
y4acTKa» . DTH PEKUMBI MO3BOJISIOT CMOJEIUPOBATH MHOTOTPYOHBIE CXEMBbI TETJIOBBIX

ceTell.

57-14 OM IICT 03.00
17



OBOCHOBbIBAKLLNE MATEPUAITLI K CXEME TENNOCHABXEHWA MO rOPO MYPMAHCK C 2014 MO 2029 rofbl
IMABA 3. 3IEKTPOHHAA MOAESb CUCTEMbI TENNOCHABXEHWA FOPOACKOIO OKPYTA

Paxim 1 BrniwoueHw oba Tp-ga T T
Pexum 2 . Beikntuersl oba Tp-na T T
Pexum 3 OTentoues obpaTHeIR Tp-g T T
Pexm 4 OTentoueH nogawwyuMi Tp-a T T
MNons3oeaTensckoe w3obpaxeHue CeTH W3obpamenue cetu no MOCTY 21-605-82

Pucynok2 - U3o6paxeHne HeCKONMbKMX COCTOSAHUN Y4aCTKOB, 3aiaBaeMbIX
pa3HbIMK pexXxnmammn

Y3ea

V3en - 3TO0 CUMBOJBHBIH OOBEKT TEIUIOBOW ceTH. B TemmoBoil ceTu y3mamu
ABJISIIOTCS BCE OOBEKTHI CETH, KpOME HCTOYHHKA, NOTpeOUTENss M Yy4acTKoB. B
MaTeMaTHYEeCKON MOJIeIM BHYTPEHHEE IpeiCTaBiIcHHE OOBEKTOB (KpOME HCTOYHHKA,
norpedurens, nepembiukd, LTIl u perynsaropoB) monenupyercs IBYMs Y3JIaMH,
YCTaHOBJICHHBIMH Ha IOIArOIIEM U 00paTHOM TPyOOIIPOBOIAX.

YcnoBHOe 0003HAYEHHE Y3TIOBBIX OOBEKTOB B 3aBUCUMOCTU OT pEKHUMa padOThHI

MIPEJICTABIEHBI HA PUCYHKE 3.

TennoBad Kamepa

@ paseeTBneHue

»- CMeHa anameTpa

Pucynok3 - YcnoBHoe nsobpaxeHue y3noBbix 06LEKTOB
[IpocThIM y3710M B MOJIENH CUHTAETCS JIFOOON y3€l, YbH CBOMCTBA CIEIUATBHO HE
oroBopeHsl. [IpocToil y3en Ciy’>KUT TOJBKO JUIl COEAMHEHUSI YYACTKOB. TakuMH y3i1amu
JUISL MOZIEJIU SIBJIAFOTCS TEIUIOBBIE KAMEphl, OTBETBIICHUs, CMEHBI JUaMETPOB, CMEHA THUIIA

MPOKJIaAKH WJIM TUIIA U30JIAIUN U T. 1.

LeHTpajbHbIE TEMI0BbIE MYHKTHI

Llenmpanouwiii  mennogoti nynkm (LTII) - 5TO y3ed JONOJHUTEIBHOTO
pETyJIMpOBaHUS W pacCHpelelieHHs] TEeIUIoBOM »Hepruu. Hammume Takoro ysma
MOJIpa3yMEBaeT, 4YTO 3a HUM HAXOJUTCS TYINHUKOBAas CETh, C WHJIWBUIYyAbHBIMU

norpedutensimMu. B LI TII MoxkeT BXOOUTH TOJIBKO OJUH YYAaCTOK M TOJBKO OJWH y4acTOK
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MOXET BBIXOAUTH. [lprueM BXOOSIIMN y4YaCTOK HAET CO CTOPOHBI MArUCTPAIH, a
BBIXOJIAIINNA YYaCTOK BEJET K KOHCUHBIM MoTpeouTensiM. BayTpennsst koguposka [ITII
3aBUCUT OT €r0 CXEMbI MPUCOECIUHEHUS K TETUIOBOM CETU. DTO MOXKET OBITh TPYNIIOBOM
AJIeBaTOp, TPYNIOBOM HACOC CMEUICHUs, HE3aBUCHUMOE MOJKIIOYEHUE TPYIIIbI
noTpeduteneit, Ooitneppl Ha I'BC m T.1. Ha ngaHHBIE MOMEHT B pacmopsbDKCHUU

nosib3oBarens 28 cxeM npucoeaunenus LTI

o
i i i

MarvcTpane
r
r
r
r

o

Pucynok4 - UsobpaxeHue LTI
BenomoraresibHbIN YY4aCTOK
Bcnomoeamenvhwiti yuacmox - yKasblBaeT Hadallo TPYyOONPOBOAOB TOPSYETO
BOJIOCHAOKEHUSI MPU YETHIpEXTPYOHOU TeruioBor cetu mocie L[TII. Dto Hebombioi
YYaCTOK 3aKaHYUBACTCSI MPOCTBHIM Y3J0M, K KOTOPOMY IMOJAKIIOYAeTCs TPyOOHpOBOJ
ropsiyero BOJOCHAOXKEHUsS, Kak Moka3zaHo Ha puc 5. «[loaxmodenune TpyOorpoBoaa

I'BC».

EcnomorarenbHbIW
y4acTtok ana UTN

/
UTn — “o

PucynokS5 - MNopknioyeHue Tpy6onposona NBC

IHoTpeduTenn
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Ilompebumens — 3TO KOHEUYHBIM OOBEKT y4yacTKa, B KOTOPBIA BXOAUT OJIUH
MOJAIONIMH W BBIXOAUT OJUH OOpaTHBIM TpyOompoBoa TeroBoit cetu. Iloxg
noTpeduTeneM MoHMMaeTcsi abOHEHTCKUI BBOJI B 3JJaHUE.

YcnoBHOe 0003HAUCHHE TMOTPEOUTENs] B 3aBUCHMOCTH OT peKHMa padoThI

MpEeJICTaBICHO HA PUCYHKE 6.

. BENMHOYEH
. OTENHKY2H

Pucynox6 - YcnoBHoe nsobpaxeHue notpeourens

[loTpebuTenb TENIOBON 3HEPIHH XapaKTEPU3YeTCS PACUETHBIMH Harpy3KaMu Ha
CUCTEMY OTOIUICHMSI, CUCTEMY BEHTWISIIMM W CHCTEMY TOpSYero BOJOCHAOXXEHUS U
pacueTHbBIMM TeMIlepaTypaMd Ha BXOJE, BbIXOJE MOTpeOUTENsl, U PpacUETHOU
TEMIIEpaTypOi BHYTPEHHETO BO3yXa.

B onHonMHENHOM npeacTaBleHu MOTPEOUTEND - 3TO Y3JI0BOM 3JIEMEHT, KOTOPBIi
MOJKET OBITh CBS3aH TOJBKO C OJHUM YYaCTKOM.

BHyTpeHHsIs KOIUpOBKa IMOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €ro CXEeMbl
NPUCOEIMHEHUS] K TEIIoBOW ceTH. CXeMbl MOTYT OBITH 3JIEBATOPHBIE, C HACOCHBIM
CMEILIEHHEM, C HE3aBUCUMBIM NPHUCOEIUHEHUEM, C OTKPBITHIM WM 3aKPBITBIM OTOOpPOM
BoJbl Ha ['BC, ¢ perymsitopamu Temieparypsel, OTOIUIEHHUs, pacxoAa U T.4. Ha naHHbIN
MOMEHT B pacHopsKEHUH ToJIb30Barens 31 cxema npucoeAMHEeHUs HoTpeOuTenei.

Ecnu B 31aHMM HECKOJIBKO Y3JIOB BBOJId, TO OOBEKTOM «IOTPEOUTENb» MOXKHO
omucarh KaxAblid BBOJ. B Toke BpeMs Kak OJIMH MOTPEOUTEh MOKHO OMHUCATh IENbIN
KBapTaj WU 3aBOJI, 33/1aB JIJIsl TAKOTO MOTpeOUTesnst 0000IEHHbIE TEIJIOBbIE HATPY3KH.

O0001meHHBIIT OTPEOUTEID

Obobwennblli  nompebumenb — CHUMBOJIBHBIH  OOBEKT TEIJIOBOM  CETH,
XapaKTepU3YIOIUHCA MOTpeOIsieMbIM pacXxolOM CETEeBOM BOAbl WM  33JaHHBIM
COMPOTUBJICHHEM. TakuM mMOTpeOuTeNeM MOKHO MOJEIMPOBATh, HANpUMEP, OOIIYIO
Harpy3Ky KBaprajia.

YcnoBHoe 0003HaueHHE O0OOOIIEHHOTO MOTPEOUTENS B 3aBUCHMOCTH OT PEXHMA

paboThI PEACTABICHO HA PUCYHKE 7.
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BKNHOYeH
OTKITHOYeH

Pucynok7 - N3obpaxeHune o606LieHHOro notpedburens

Takoit 00BEKT yHOOHO HCMHOJb30BaTh, KOTJAa BO3HUKAET HEOOXOAUMOCTh
paccuMTaTh TUAPABIUKY ceTH 0e3 MH(OpPMAIMKU O TEIUIOBBIX HAarpy3Kax M KOHKPETHBIX
cxemax MPUCOETUHEHMs] ToTpeduTenell K TerioBoil cetu. Hampumep, mpu pacuere
MarucTpaibHBIX ceTell HH(]OpMAIMK O KBAapTaJIbHBIX CETAX MOXKET He ObITh, a IS
OIICHKU TOTEPh HANOpa B MAaruCTPalsiX JOCTATOYHO 3a7aTh OOOOIIEHHBIE pPacxXxoibl B
TOYKaX MPUCOCIUHECHHS KBApPTAJIOB K MAarCTPAJIbHOU CETH.

B opHOnMMHEWHOM U300paKeHHMH HeE TpeOyeTcs NOMKIIYaTh 000OIIEHHBIN
MOTpeOUTENb HA OT/IETLHOM OTBOJSIIEM YYacTKe, KaK B ClIydae MPOCTOTO MOTPeOUTEIIs.
To ecTb B 3TOT y3€JI MOXKET BXOJUTH U/WJIN BBIXOAUTH JIF000E KOJIMYECTBO YYACTKOB. IDTO

ITO3BOJIACT 6BICTpO u YI[O6HO, C MUHUMAJIBHBIM KOJINYCCTBOM HCXOAHBIX JAHHBIX.

l
s ~ > ———¢

McTOYMHHK OgooLWeHHbl2 NOTpeoWTENH

Pucynok8 - BapuaHTbl BKIHO4YeHMe 06000LWeHHbIX noTpebutenen
3aaBHIKKa
3aosudicka - 3TO CUMBOJIBHBIM OOBEKT TETJIIOBOM CETH, SIBJISIOIIUIICS OTCEKAIOITUM
YCTPOMCTBOM. 3a/IBIDKKAa KPOME JBYX PEXHMOB PabOThl (OTKpPHITA, 3aKPBITA), MOXKET
HaxOJIUThCSI B TPOMEKYTOYHOM COCTOSTHUU, KOTOPOE OMPEACNSICTCS CTENEeHbI0 €&
3aKpbITUs. [IpoMeXyTOUHOE COCTOSIHUE 3aABUAKKU JOJIKHO OMPEACNIATCS MPU €€ pekrume

paboTsl

| <I OTKPbBITA

N 3aKpbITa

PucyHnok9 - YcnoBHoe nsobpaxeHue 3aaBuXKn

57-14 OM IICT 03.00

21



OBOCHOBbIBAKLLNE MATEPUAITLI K CXEME TENNOCHABXEHWA MO rOPO MYPMAHCK C 2014 MO 2029 rofbl
IMABA 3. 3IEKTPOHHAA MOAESb CUCTEMbI TENNOCHABXEHWA FOPOACKOIO OKPYTA

YcnoBHOE 0003HaUYEHUE 3aIIOPHO-PETYIUPYIOIIETO YCTPOUCTBA B 3aBUCUMOCTH OT
pexuma paboThI:

3aBUKKa B OJTHOTMHEHHOM M300paKE€HUU MPEICTABISACTCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM IIPE/ICTaBIIEHUU B 3aBUCUMOCTH OT 3aJ]aHHBIX MapaMeTPOB B CEMAHTUYECKOMN
0a3e MJaHHBIX, MOXET OBbITh YyCTaHOBJIEHa Ha oOoux TpybOompoBogax puc 10.

«OJTHOJIMHEWHOE Y BHYTPEHHE MPECTABICHHUE 3aIBHKKI .

had >

b—
p4

Pucynox10 - OgHonuHenHoe N BHYTPEHHEe nNpeacTaBreHne 3aABUKKU

Ilepembruka
Ilepembiuxa - 3T0 CUMBOJIBHBI OOBEKT TEMJIOBOM CETH, MOJAESIHUPYIOMUI y4aCTOK
MEX]y MOJAIOLIUM U 00paTHBIM TPYOOIIPOBOAAMH.

VYcnoBHoe 0003HauY€HHE TNEPEMBIYKA B 3aBUCHUMOCTH OT peXuma padoTh

MpeACTaBICHO Ha pucyHke 11.

OTKPBITA

3dKpblT4d

Pucynokl11 - YcnoBHoe npeactaBrieHMe nepemMblvKku
[TepeMbIuka MO3BOJIIET CMOJETUPOBATH YYACTOK, COCIUHSIIONIMN TMOAAIOMIUNA U

oOpaTHblii TpyOONpoBOABl. B 3TOT y3enm MoXeT BXOAWUTb W/WIM BBIXOAWTH JIH000E

KOJINYCCTBO YYAaCTKOB.
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Pucynok12 - MNepembiuka
Tak kak nepeMbluKa B OJHOJIMHEHHOM H300paKeHUH MPEACTABIIEHA Y3JI0M, TO IS
MOJICJIMPOBAHUS COEIUHEHHS MEXAY IMOAAIOIIKUM TPyOONpPOBOJOM OJHOTO YyYacTKa U
oOpaTHbIM TpPyOONPOBOJOM JAPYTrOro y4yacTKa OJHOTO DJJIEMEHTa «IIE€PEMBIYKa»
HenocTarouHo. [loHamoOsATCs emie ABa ydacTKa: OJMH TOJBKO MOJAOLIUM, Apyroil -

TOJILKO OOpaTHBIM.

Pucynok13 - CoeauHeHue mexay noaarowmm TpyoonpoBoaoOM OQHONO y4acTKa U
obpaTHbIM TpybonpoBoAOM ApPYroro yyactka

HacocHasi cranuus

Hacocnas cmanyuss — CAMBOIBHBIN 00BEKT TEIJIOBOM CETH, XapaKTEPH3YIOTUNCS
3aJJaHHBIM HAMOPOM WJIM HAMOPHO-PACXOJHOM XaApPAKTEPUCTUKOW YCTAHOBJIEHHOIO
Hacoca.

HacocHas craHmuss B OJHOJIMHEHHOM HW300pa)KEHWH TPEJCTABIISETCS OIHUM
y3710M. B 3aBUCUMOCTH OT TaOJHMUYHBIX TMapaMeTpPOB ATOTO y3Jia HACOC MOXET OBITh
YCTaHOBJIEH Ha TMoJalIieM win obOpaTHOoM TpyOompoBome, MO0 Ha o0oux
TpyOOMpoBOIax OJHOBpeMEHHO. J[Jig 3amaHusi HampaBJiCHHUS JCHCTBUSA HAcoca B 3TOT
y3e1 TOJBKO OJIMH y4acTOK 00s3aTeNbHO JOJKEH BXOAUTh M TOJBKO OJUH y4YaCTOK

JOJIDKEH BBIXOJUTh.
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O

S e e e

Pucynok14 - HacocHasa ctaHuus

Hacoc MoxHO MopaenupoBaTh JByMs cHocobamu: JMOO Kak HAEaJbHOE
YCTPOICTBO, KOTOpOE HM3MEHSET JaBlIeHHE B TPyOOIpPOBOJE Ha 33JaHHYIO BEIUYHHY,
aub0 Kak yCTPOMCTBO, paloTaroliee ¢ Yy4eToM peajlbHOM HAamOpHO-PACXOIHOU
XapaKTePUCTUKN KOHKPETHOTO Hacoca.

B nepBom citydae nmpocTo 3a/aeTcs 3HaU€HHE HAlopa Hacoca Ha MOJAloIeM W/UH
obpatHOoM TpybOompoBoje. Ecinu 3HaueHne Hamopa Ha OJHOM M3 TPYyOOIPOBOJOB PaBHO
HYJI0O, TO HacoC Ha 3TOM TpyOompoBoje OTcyTcTByeT. Eciu 3HaueHue Hamopa

OTPHUIIATENIFHO, TO JTO O3HAYaeT, YTO HACOC paboTaeT HABCTpPEdy BXOISIIIEMY B HETO

YUYacTKY.
H=10n H=-10n
H=—10n H=10n
50'I 0]
a0 [ [ il [—
4l ! ! 30 m——
B0 | —— 4 1 1
41 20
20
107 18]
D'm D'm

Pucynokl5 - lNbe3ometpuyeckune rpacpmkm
Ha pucynke 15 BuaHO, Kak pa3M4YHbIC HAIPABICHUS YYAaCTKOB, BXOJIAIINX H
BBIXOJAIIMX U3 HAcOCAa B COYETAHWM C PAa3HbIMU 3HAKAMU HAIopa, BIUSIOT HA PE3YJIbTAT
pacueTa, OTOOpaKCHHBIN Ha MHE30METPUIECKHUX TpaduKax.
Korna 3agaercs TonbkO 3HaU€HUE HANOpa HA HACOCE, OHO OCTAETCS] HEM3MEHHBIM
HE 3aBHCUMO OT IIPOXO/IAIIETO YEPE3 HACOC PACXO/IA.
Ecaun monenupoBate pabory Hacoca ¢ ydetom ero QH xapakrepucTuku, TO

ClIeZyeT 33aTh PAcXO/bl U HAIOPHI HAa TpaHUIaX paboyeil 30HbI Hacoca.
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Hmax —

Hmin “\

Gmin Gmas

Pucynok16 - HanopHo-pacxoaHasa xapakrepucTvmka Hacoca

[To 3amaHHBIM JABYM TOUYKaM OMpeEAeNseTCs Mapadojia ¢ MaKCUMyMOM Ha OCH
JABJICHUM, 10 KOTOPOW pacueT M OyAeT OmpeneNsiTh Halop Hacoca B 3aBUCUMOCTHU OT
pacxona. CrenyeT OTMETUTh, YTO XapaKTepUCTHKA, 3aJjaBaeMasi TaKUM 00pa3oM, MOXKET
OTIIMYATHCS OT PEeaIbHOM XapaKTepUCTUKHU HAcoca, HO B Ipenenax padouei obmactu obe
XapaKTePUCTUKU MPAKTUYECKU COBMAIAIOT.

Jlnsi omucaHus HECKOJBKHX TMapajyiebHO pPadOTaIONIMX HACOCOB JIOCTATOYHO
3a/laTh WX KOJMUYECTBO M PE3yIbTHPYIOUIAs XapaKTepUCTHKa OyleT OompejesieHa IMpu
pacyeTe aBTOMaTUYECKH.

Tak xak Hamopsl Ha TpaHulax paboueil o0racTu Hacoca OepyTcs U3 CIpPaBOYHHUKA
Y BCETJIa TIOJIOKUTEIbHBI, TO HAllPABJICHUE ICUCTBUS TAKOTO HAacoca OyJeT ONpeaesIThCs
TOJIbKO HaIpaBJI€HUEM BXOSIIETO B Y3€J y4acTKa.

JApoccennpyromue ycTpoicTaa

Jlpoccenupyrowue ycmpoiicméa B OJHOJIWHEHMHOM TPEIACTABICHUU SBISIOTCS
y3J1aMH, HO BO BHYTPEHHEU KOJHUPOBKE - 3TO JIOMOJIHUTENIbHbIE YUACTKU C MOCTOSIHHBIM
WU TIEPEeMEHHBIM COMPOTHBICHUEM. B Apoccenupyroniuii y3en 00s3aTelbHO JOKEH

BXOOUTH TOJIbKO OJHWH Y49aCTOK, M TOJIBKO OAWH YYAaCTOK U3 Yy3Jia JOJI’)KCH BBIXOIUTD.
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Ha nogawuss npySonpofoge ﬁEI'EEIﬁ -
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Ha oBSpamdoM npyScnpofoge
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Pucynoxk17 - [Jpoccenupyrowme ycTpomcTaea

JApoccenbHas maiidoa

llpoccenvnass  watiba - 3TO  CUMBOJIBHBIM  OOBEKT  TEIUIOBOM  CETH,
XapaKTepU3yeMblii (PUKCUPOBAHHBIM COMIPOTUBIICHUEM, 3aBUCSIIIUM OT JTUAMETpPA IANHObI.
HpoccenbHasi maiiba umeeT ABa pekuma pabOThI: BhIUKCISEMass U yCTaHABIMBaeMas.
VYcranaBnuBaemas 1maiba 3T0 HEPETyJIUPYEMOE CONPOTUBIICHHUE, TO BEJIMUYMHA TACUMOTO
11ait0oil Harmopa 3aBUCUT OT KBaJpaTa, MPOXOSIIEero yepes maiidy pacxoa.

Beiyvcnaeman wanba

[ | YeTanaBnueaeman waiba

Pucynokl18 - YcnoBHoe npeacraBneHue wanodbl
Ha pucyHke BuAHO, Kak MEHSIOTCS MOTepU Ha MIaiibe, yCTaHOBJICHHOW Ha

HIOJIAfOIIEM TPYOOIIPOBO/IE, PH YBEIUYCHUH pacxojia Yepe3 Hee B JIBa pasa.

G=6_25 G=12_.5
G G
B0 l A
&0 50
40 40
20 30 ——
20 20
10 10
(o | e el N | e

Pucynok19 - XapaktepucTtuku gpoccenbHbIX WwWanb
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Peryasitop naBienust

Pecynamop oaénenuss - ycTpOWCTBO € NEPEMEHHBIM COINPOTUBIEHUEM, KOTOPOE
MO3BOJISIET TOJICPKUBATh 3a/laHHOE JaBJICHHE B TPYOOINpPOBOJIE B OINpPEACIIEHHOM
nuana3oHe M3MEHEeHHs pacxoja. Perynstop AaBiieHHs MOXKET YCTaHAaBIMBAaThCA Kak Ha

MOJIAIONIEM, TaK U Ha 0OpaTHOM TPyOOIIpOBOIE.

G=12.5 G=25.0

o o Pe—
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Pucynox20 - Perynatop naBneHuvs
Ha pucynke 20 moka3zaHo, 4TO TpW YBEIWYECHHHM B JIBa pa3a pacxoja 4Yepes
pEryisTOp, YCTaHOBJICHHBIH B OOpPAaTHOM TpPYyOOIPOBOJIE, AABJICHHE B PETYIUPYEMOM
y3JI€ OCTAETCS] IOCTOSTHHBIM.
BennunHa CONpOTMBIIEHUS PETYIATOpPAa MOXKET H3MEHAThCS B Mpeaenax oT
OECKOHEUHOCTH /IO COMPOTHUBIIEHUS TOJHOCTBIO OTKPBITOTO perymsitopa. Eciu ycnoBus
paboThl CETU 3aCTaBIAIOT PETYIATOP MOTHOCTHIO OTKPBITHCSA, TO OH HaYMHAET paboTaTh

KaK HEPETYJIUPYEMbIi IPOCCEIUPYIOIIUN Y3€ll.

PeryuasTop pacmosiaraeMoro Hanopa

Pezynamop pacnonazaemozo nanopa - 3T0 CUMBOJIBHBIM OOBEKT TEIIOBOW CETH,
NOICP KUBAIOIINH 33JaHHBIIN pacroiaraeMblii Harmop mnocie ceosl.

Pabora perymaropa pacrmosaraeMoro Hamopa aHaJOTHYHA paboTe peryisTopa
JABJICHMS, TOJBKO B OTOM CIIy4ae PEryisiTop CTapacTcs Aep:KaTh MOCTOSTHHOW 3aJaHHYIO

BCJIIMYMHY pacCrIojiaracMoro Haropa.
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E perynaTop pacnonaraeMoro Hanopa Ha nogarollem TpyGonpoeoge

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHom TpyBonpoBsoge

Pucynoxk21 - YcnoBHoe npeacTtaBrieHMe perynsiTopoB Hanopa
Peryasitop pacxoaxa
Pezynamop  pacxooa — 3T0 CHUMBOJBHBIM OOBEKT TEIUIOBOM  CETH,
MOAAEP>KUBAOIINN 338JaHHBIM MOJIb30BATEIEM PACXO TEMJIOHOCUTEA.
Perynstop MOXHO ycTaHaBIMBaTh Kak Ha TOJAIONIEM, TaKk M Ha oOpaTHOM
TpybomnpoBone. K pabote perynstopa pacxolla MOXXHO OTHECTH BCE CKa3aHHOE PO

PETYIATOPHI JABICHHUS.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoae

N.‘ perynaTop pacxoaa Ha obpaTHOM TpyBonposoae

Pucynoxk22 - YcnoBHoe npeacTtaBrieHMe perynsitopoB pacxoaa

3.3.2. HanaouHblii pacyeT TeNJI0BO¥ ceTH

[enpro HamagoyHOTO pacuera sBisieTcsl obecreyeHue noTpeduTeNneil pacueTHbIM
KOJIMYECTBOM BOJABI U TEIUIOBOM 3Hepruu. B pe3ynprare pacuera OCYLIECTBISAETCS
non0op d3J€BaTOPOB M MX COMEJ, MPOU3BOJAUTCA pacyeT CMECUTENbHBIX U
JIPOCCENUPYIOLNIMX  YCTPOMCTB, OMNPENENSIETCS] KOJIUYECTBO M MECTO YCTAaHOBKHU
JpocceNbHbIX Iai0. Pacyer MOXeT NpOM3BOAUTHCS MPH M3BECTHOM pacrojaraeéMoM
Harmope Ha MCTOYHUKE M €ro aBTOMAaTHYECKOM IoAOOpe B ciydyae, €cid 3aJaHHOTO
Hanopa He 10CTaTOYHO.

B pesynbrare pacuera OmNpenensioTCs  pacxoAbl M MOTEpPU Hamopa B
TpyOONpOBO/IaX, HAMOPHI B Y3JaX CETH, B TOM YHCIE paclojaraeMple HAmopbl Y
norpeduTenel, TeMmrepaTypa TEIUIOHOCUTENS B y3daX ceTH (IpH ydeTe TEerIOBBIX
NOTEPh), BEIMUMHA M30BITOYHOTO HAOpa y MoTpeOuTeneil, TeMneparypa BHYTPEHHETO

BO3/yXa.
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JlpoccennpoBaHue M30BITOYHBIX HAIOPOB Ha aOOHEHTCKUX BBOJAX MPOU3BOMAT C
IIOMOILIBIO CONEJI 3JeBaTOpPOB U JPOCCENbHBIX MIai6. JlpoccenbHble MIaii0Obl nepen
a0OHEHTCKMMM BBOJAaMH YCTaHABJIMBAIOTCS ABTOMATUYECKHM HA IOJAIOIIEM, OOpaTHOM
win  oboux TpyOompoBoJaXx B 3aBUCHUMOCTH OT HEOOXOIUMOTO JJsi CUCTEMbI
ruapaBaudeckoro pexuma. I[lpu paboTre HECKONBKMX MCTOYHUKOB Ha OAHY CETh
onpefenseTcsd paclpeleleHue BOAbl W TEIUIOBOM SHEPIUU MEXAY HCTOYHUKAMHU.
[TonBonuTcs GasnaHc 1O BOJE M OTIYIIEHHON TEIIOBOM SHEpruen Mexay UCTOUHUKOM U
norpedurensimMu. OnpeaensoTcss NOTPEOUTENN U COOTBETCTBYIOIMN MM HCTOYHHUK, OT

KOTOpPOro 1aHHbIC HOTpe6I/ITCJII/I IMOJIYy4ar0T BOAY U TCIVIOBYIO QHCPIUIO.

3.3.3. IloBepouHbIii pacyeT TeNMJI0BOI ceTH

Llenpt0 MOBEPOYHOTO pacuera SIBISIETCS OmpeesieHne (aKTUYECKUX PacxXo0B
TEIUIOHOCHUTENIS Ha y4acTKaX TEIUIOBOM CETH M y MOTpeOuTeNel, a TakKe KOJIMYECTBE
TEIUIOBOM HSHEPTUU MOJydaeMON NOoTpeduTeneM MpH 3aJaHHOW TeMIlepaType BOJBI B
M0JIa0IIeM TPYOOIIPOBO/IE U PACIIOIaraéMOM Harope Ha UCTOYHHKE.

CoznanHas MareMaTuyeckas UMUTAIMOHHAs MOJIEJb CUCTEMbI TEIUIOCHA0KEHMUS,
ciayXalas i pelIeHHs TOBEPOYHOM  3aJaud, TO3BOJSET  aHAIMU3UPOBATh
TUAPABIMYECKUNA M TEIJIOBOM PEXKUM pabOThl CHUCTEMBI, a TaKKe IPOTHO3UPOBATH
U3MEHEHHE TEMIEpaTypbl BHYTPEHHEro BO31yxa Yy mnorpebuteneit. Pacuerst MoryT
IIPOBOJUTHCS IIPU PA3JIMUHBIX HUCXOJHBIX JAHHBIX, B TOM YHCIIE aBAPUMHBIX CUTyalUsX,
HaIllpuMep, OTKJIIOYEHUM OTIEIBHBIX YYacCTKOB TEIJIOBOM CETH, IEpeJadyd BOABI U
TEIUIOBOW SHEPTrUU OT OJHOTIO MCTOYHHKA K JPYroMy MO OJHOMY U3 TPYOOIIPOBOAOB U
T.J.

B pesynprare pacdera OIpenensoTCa pacxodbl M [OTEPU HAmopa B
TpyOONpoBO/Iax, HAMmoOpbl B y3/aX CETH, B TOM YHUCJE pacrojaraeMble Hamopbl Y
notpeduTenei, TeMmreparypa TEIJIOHOCUTENSI B y3iIax ceTh (MpHU ydeTe TEeIIOBBIX
MOTEPh), TEMIIEPATypPhl BHYTPEHHETO BO3/lyXa Y IOTPEOUTENEH, PACXOIbl U TEMIIEPATyPhI
BOJbl Ha BXOJ€ W BBIXOAE B KaXIyl cucTeMy Teruionorpebnenus. Ilpu pabote
HECKOJIBKMX UCTOYHHMKOB HAa OJHY CETh ONPEACISIETCA PACIPEICIICHUE BOABI U TEILUIOBOU
HHEPruu Mexay ucrouHukamu. [lonBoautcst G6anaHc 1Mo BoAe M OTIYIIEHHOW TEIMIOBOM

HEpPruerd MEXIy HCTOYHHKOM U moTpeOuTensiMu. OmnpenessioTcss MOTpeOuTenn Hu
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COOTBGTCTBYIOH_II/Iﬁ UM UCTOYHHUK, OT KOTOPOI'o JaHHBLIC HOTpe6I/ITCJ'II/I MOoJIy4aroT Boay "

TCIUIOBYIO S3HCPIHIO.

3.3.4. KoHCTPYKTOPCKHIi pacyeT TeNnja0Boii ceTu

[leapt0o KOHCTPYKTOPCKOT'O — pacueTa sBISETCS  OINpeAesieHne JIUaMeTpoB
TpyOONPOBOIOB TYMHUKOBOM M KOJBIEBOM TEIJIOBOM CETH MpH IMPOIMYCKEe IO HUM
pacyeTHbIX PACXOJOB IpPH 3aJaHHOM (MJIM HEM3BECTHOM) paclojlaraéMOM Hamope Ha
HCTOYHUKE.

JlanHast 3ajada MOKET OBITh HCIOJIb30BaHAa IPU BbIJAYe pa3pelieHUs Ha
MOJIKJIFOUEHNEe MOTpeOuTeseil K TemIoBOi CeTH, TaKk Kak B KaueCTBE MCTOYHUKA MOXKET
BBICTYIIATh JIFOOON y3€J CUCTEMBI TEIUIOCHAOKEHMsI, HallpuMep TeruioBas kamepa. s
Ooree THOKOTO pEHICHHsS AaHHOM 3aJayu MPEeayCMOTpPeHa BO3MOXKHOCTh W3MEHEHHS
CKOPOCTH JIBIKEHHUS BOJBI MO y4acTKaM TEIJIOBOM CETH, YTO MPUBOIUT K W3MEHEHHIO
JMaMETPOB TPyOONpPOBO/Ia, @ 3HAYUT U PACIOIAraeéMOro Haropa B TOUKE MOJKII0YEHUS.

B pesynbrare pacyera onpenensitoTcss IMaMeTphl TpyOOIIPOBOIOB TEIIOBOM CETH,
pacrojiaraeMblii Hamop B TOYKE MOJKIIIOYEHUsS, PAcXojbl, MOTEPH HAopa U CKOPOCTU

JBY)KCHUS BOJIBI HA yYaCTKaX CETH, PAcIiojiaracMbIe HAIlOphl HA TIOTPEOUTEIIAX.
3.3.5. Pacuer TpeOyemMoii TeMnepaTypbl HA HCTOYHHUKE
[enpto 3aaun SBISETCS OMpEesieHne MUHUMAIBHO HEOOXOIUMOM TeMITepaTyphl

TCIINIOHOCUTCIIA Ha BBIXOJC M3 MCTOYHMKA JIA obOecreyeHus Yy 3a1aHHOI'O HOTpe6I/ITeJI§I

TEeMIEepaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PaCUETHOM.
3.3.6. KommyTaunoHHble 3a1a4u
AHanu3 OTKIIIOYEHUH, MEepPEeKIIOYeHUH, MOUCK ONMXKalliel 3amopHOi apMaTyphl,
OTKJIFOYAOIIEN Yy4aCTOK OT UCTOYHUKOB, UJIU TIOJTHOCTHIO U30JIUPYIOIIEH Y4acTOK U T.J.
3.3.7. IIbe3omeTpuYecKuii rpaduk
Ilenpt0 MOCTPOGHHSA TBE30OMETPUYECKOrOo Trpaduka SBISETCS  HArjsaHas

WUTIOCTpAlUsl Pe3yNbTaTOB THIPABINYECKOIO pacyera (HajJago4yHOro, MOBEPOYHOIO,

KOHCTPYKTOPCKOTO).
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OTO OCHOBHOW AHAIMTUYECKUA HHCTPYMEHT CIELMAIUCTAa MO TUAPABINYECKUM
pacueTam TerioBbIX ceteil. [IbezomeTp npeacTasiser cobo rpaduyecKuii TOKyMeHT, Ha
KOTOPOM M300pa)k€Hbl JIMHUM [JaBJICHUI B MoAarolle M oOpaTHOW MarucTpasx
TEIUIOBOW CeTH, a Takxke Npouib peiabeda MECTHOCTH - BAOJIb ONPEAEIEHHOIO MyTH,
COEJMHSIONIEr0 MEXIy co00H JBa MpPOU3BOJBHBIX y3Ja TEIUIOBOM CeTH 1o
HEPa3pbIBHOMY NOTOKY TemjoHocuTens. Ha mnbezomerpuyeckoM rpaduke HarisaHO
IIPEJICTABICHBl BCE OCHOBHBIE XapaKTEPUCTHKU PEXUMa, IOJTYYEHHBIE B pE3yJbTaTe
TUIPAaBIMYECKOTO0 pacyeTa, MO0 BCEM y3jJaM M Yy4YacTKaM BJIOJIb BBIOPAHHOIO ITYyTH:
MaHOMETPUYECKUE [ABJICHUS, IIOJHBIE W YACIbHBIE IIOTEPU HAIOpa Ha ydacTKax
TEIUIOBOM CETH, pACIOJaraeMble [aBICHUS B KaMepax, pacxolbl TEIIOHOCUTEI,
nepenajbl, Co3/1aBaéMble Ha HACOCHBIX CTAHLIMAX U MCTOYHHMKAX, U30BITOYHbIE HAOPHI U

T.1.
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Pucynox23 - MNbe3ometpuyeckum rpacdmk

[IBeT u CTUIIb TMHUM 3aJa€TCS MOJIb30BATEIIEM.

B Tabnuie mox rpadukoM BBIBOASTCS IJIs KaXKJOTO y3Jia CETH HAaWMEHOBaHHE,
reoJie3nueckasi OTMETKA, BBICOTA IMOTPEOUTENs, HAMOPHl B IMOAAIONIEM M OOpPaTHOM
TpyOONpoBOIax, BEIWYMWHA IPOCCEIMPYEMOTO Halopa Ha Imaibax y mnoTpeOutene,

IMOTCPHU HAIopa Mo y4aCTKaM TEIJIOBOM CCTH, CKOPOCTH ABHIXXCHHA BOJBI Ha ydJaCTKaxX
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TerioBod cetu u T.A. KomnuectBo BbIBOAMMON 1oj TpadukoM HHPOpMaLUU
HACTPanBaETCs MOJIb30BATEIIEM.
dakTUYeCKUE NbE30METPUUECKHE TrpapuKu Il MarucTpalbHBIX CETe U

MCTOYHUKOB TEIUIOBOM 3HEpruM ropoaa Mypmancka npusenens! B [Ipunoxennn 1.

3.3.8. Pacuer HOpMATHBHBIX NOTEPH TeNJa Yepe3 H30IALHI0

Llenpro faHHOTO pacueTa ABISETCS ONpPENEICHUE HOPMATUBHBIX TEIJIOBBIX IMOTEPh
yepe3 U30JALHUI0 TPYOOoIIpoBoI0B. TeIioBble OTEPU OIMPEENISIOTCS CYMMApHO 3a IO €
pa30ouBkoi no MmecsuaM. [IpocMoTpeTh pe3ysbTaThl pacyeTa MOXKHO KaK CyMMapHO IO
BCEHl TEIIOBOW CETH, TaK U IO KaXKAOMY OTIEIbHO B3ATOMY MCTOYHHUKY TEIJIOBOM
PHEPruM U KaxJIoMy IleHTpaibHoMYy TerioBoMy NyHKTy (LITII). Pacuer moxet ObITh
BBITOJIHEH C YYE€TOM IOIPAaBOYHBIX KO3(PPHUIIMEHTOB Ha HOPMBI TEIIOBBIX NTOTEPH.

Pe3ynbpTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KciopTupoBath B MS Excel.

3.3.9. CepBep reonnpopmanuoHHoii cucrembl Zulu

ZuluServer - cepep 'MC Zulu, npenoctaBisionuii BO3MOKHOCTh COBMECTHOH
MHOTOMOJIb30BAaTEIbCKON pabOThl C T€0JaHHBIMU B JIOKAJIBHOM CETU U II100albHOU CETH
HNuTepHer.

Hoctyn k cepBepy ocyiiectBisiercs yepe3 nmporokoi TCP/IP. Cepsep ZuluServer
JlaeT BO3MOXKHOCTh HMCKIIOUUTH (DAaiIOBBIM JOCTYN KIMEHTa K JAaHHBIM Ha CepBepe.
Knuenty HemocrynHa uHpopMmanus o (GU3MYECKOM XpPAaHEHUU IAHHBIX U OTCYTCTBYET
BO3MO>XHOCTb UX HECAaHKIIMOHUPOBAHHOTO U3MEHEHHUSI.

Takxke ecTb BO3MOXHOCTb pas3rpaHUYMTh JOCTYH K JaHHBIM  MEXAY
nosb3oBarensiMu. Cucrema maponeil W OpaB MO3BOJSIET MPENOCTABIATH Pa3HBIM
MOJIb30BATENSIM Pa3IUYHbIE BO3MOKHOCTH M OTPAHWYEHHS Ul JOCTyNa U paboThl C
JTAHHBIMU.

I'MC Zulu, coxpanss Bce BO3MOXXHOCTH HactoibHOW Bepcunm [UC, umeer
BCTPOCHHBIN KIHEeHT ZuluServer U MOKET OTKpPbIBaTh KapThbl, CIOM, MPOEKTHI U APYyrue
naHHble Zulu Kak ¢ JIOKaJbHOM MalllMHBI, TaK M C YJAJEHHOTO KOMIIbIOTEpa, TJe

ycranoBinieH ZuluServer.
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Jlyist Toro, 4TOOB! MOAKIIIOUHUTECS K cepBepy ZuluServer q1ocTaTodHO yKa3aTh €ro
IP anpec, mnbo uMsi KOMIbIOTEPA B JIOKAJIHHOM CETH WM K€ UM JOMEHA, €CIH CepBep
pacrosioxkeH B cetn MHTepHeT.
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Pucynok24 - BcrpoeHHbIn knueHT MTMC Zulu — ZuluServer

3.3.10. Ocob0ennocru ZuluServer

Anpecanus JaHHBIX

I'MC Zulu B cBoeit paboTe ¢ JaHHBIMU HCHOJB3YET MyTh K (ailiaM cioes, KapT,
NPOEKTOB W JAPYruX, 3TH JaHHbIE TpeacTaBistonmM. Ilyte k daiimy MoxeT ObITh
JIOKaJTbHBIM THIIA «C:\Zulu\Buildings.b00» WK CETEBBIM BHJIA
«\\server\C\Zulu\Buildings.b00». [lns moctyma e K JaHHBIM Ha cepBepe, Zulu
nonb3yercss  aapecom  pecypca URL  (uniform  resource location) Buna
«zulu://server/buildings.zl». Tlogo6HO ToMy kak BeG-Opaysep wucmonbpzyer URL s
noctyna K crpanunam Bed-caiita, [MIC Zulu ucnone3yer cBoit Tun URL st agpecanuun
K JJaHHBIM Ha cepBepe ZuluServer.

HaJso:xkxeHue c10eB ¢ pa3HbIX cepBepoB

I'MC Zulu naet BO3MOXXHOCTh pabOTaTh OJTHOBPEMEHHO C KapTaMH U CJOSIMHU C
pa3HBIX CEPBEPOB M HAKIAABIBATh B OJHON KapTe CIOM C JOKAJbHOW MAIIWHBI U CIOH C

cepBepa IpyT Ha Jpyra B MPOU3BOIBLHOM TOPSIKE.
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Hampumep, Ha KapTy MECTHOCTH B BHJE CJIOEB, 3arpyKEHHBIX C YJAJIEHHOIO
cepBepa (momyctuM, u3 MHTepHeTa) MOKHO HAJOXKUTh IJIaH MPEANpPHUSTUS C cepBepa
JAHHOTO MPEANpPUATUS, a MOBEPX PACHOJOKUTh CXEMY HH)KEHEPHBIX KOMMYHUKALIHM,

PAacCIIOJIOKCHHYIO Ha KJIWEHTCKOM MaIlliHE.

MHoronoJ,ib30BaTe/ibCKOe peIaKTUPOBaHUe

ZuluServer naeT BO3MOXXHOCTh OJIHOBPEMEHHOTO PEJAKTUPOBAHHS OJHUX M TEX
XKe TpapuUecKuX W TaONMYHBIX JAHHBIX HECKOJIBKHMH TOJb30BarensiMu. [lpu 3Tom
BEJICTCS] HE3aBUCHUMBIH JIJIsl KaXKIO0T0 MOJIb30BATEINS KypHAJ OTKAaTa.

ABTOMATH4YeCKOEe 00HOBJIEHHE KAPTHI

[Ipn u3MeHEeHUU TaHHBIX OJHUM U3 KIMEHTOB, CEPBEP OMOBEIIACT BCEX KIMEHTOB,
MOJIb3YIOIIUXCS B JAHHBIA MOMEHT 3TUMHU JAHHBIMHU, YTO TPUBOJUT K aBTOMATHUYECKOMY
OOHOBIICHHIO JaHHBIX HA KapTe.

IMyoaukanus q1aHHBIX

ZuluServer crjlaHUpoBaH TaK, YTOOBI JaTh BO3MOKHOCTh OBICTPO M IPOCTO
OIMyOJIMKOBAaTh JIaHHBIE, CO3/IaHHbIE C TOMOIIbI0 HacToibHOM Bepcuu [UC Zulu.
®dusndeckuii GopMar JaHHBIX IPH TOM HE MEHsIeTCs. J[0CTaTOYHO ¢ TTIOMOIIBIO YTHIIUTHI
MOJIFOTOBKHM JIAHHBIX WM BPYYHYIO HACTPOUTH CCBUTKM Juisi cepBepa ZuluServer u
JTAHHBIE CTAHOBATCS JOCTYHNHBIMH B ceTH. [lomoOHO BeO-cepBepy, cepBep Zulu mo
3aMpocy ¢ KIIMEHTCKOTO MeCTa HY)KHOTO pecypca MPeA0CTaBUT JaHHBIC, COTIOCTABICHHBIC
C OTUM PECYPCOM.

AJIMMHHCTPUPOBaHUeE JaHHBIX

ZuluServer mpenoCTaBIsIET BO3MOXHOCTb PAa3rpPaHUYUTh JOCTYI K JIaHHBIM U
HA3HAYUTh Pa3jMYHbIC MpaBWja W IMpaBa JOCTYNMa K HUM. MOXHO TPEIOCTaBUTh KaK
AHOHUMHBIN JOCTyNa K JAaHHBIM JUIsl IIMPOKON MyONWKHU, TaK U OTPAHUYHUTH €0 JUIs
y3KOTO Kpyra IOJIb30BaTeNiel, OMpPENeiuB JUIsl KaKIOTO W3 HHUX KaKWhe OIeparuu C
JTAHHBIMH €MY Pa3peIICHbI.

Web-cayxoe1 WMS u WFS
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ZuluServer no3BoJisieT padoTaTh ¢ JaHHBIMU cepBepa no crnenupukanusim WMS
1.1.1, WMS 13.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service)
paszpabotanasiMu OGC (Open Geospatial Consortium).

Web-city:x6a WMS no3BosisieT 0ToOpaXkaTh CJIOW M KapThl cepBepa Ha KIHEHTaX,
nojaepxkuBaronux crnenudukamuu WMS, B gactHoctu, Zulu, Google Earth, Google
Api, Open Layers, Yandex Map, MaplInfo, ArcGIS u np.

Web-cny:x6a WFS oOecnieunBaeT OOCTYH K BEKTOPHOH M CEMaHTHYECKOM
uH(popMaluu ceppepa sl KIMEHTOB, MOAICPKUBAIOLIUX TaHHYIO CIeU(DHUKALIUIO.

IIpocTpaHCcTBEHHBIH (PUIBTP K JAHHBIM

[IpaBa nocTtyma K CEpBEpHBIM JaHHBIM IS TIOJIB30BATENsl WA TPYIIBI
MOJIb30BaTENIEl MOXHO OTpaHUYUTh OO0JACThIO, 33JaHHON MPOCTHIM WM COCTABHBIM
MOJIUTOHOM.

Ecnu BBeneHO Takoe OorpaHUYEHUE, TO MOJIH30BATENIb CMOKET 0TOOpaXXaTh CIIOU U
OTepUpPOBATh TAHHBIMH TOJIBKO B MpeJiesiax yKa3aHHOM 00yacTu.

ABTopusanus Windows

[Ipu coegunenuun ¢ ZuluServer BO3MOKHO HCIOJB30BAaTh YUYETHBIE CBEIACHUS
Windows nansi aBTopuM3aluMu MOJB30BaTelsl Ha CepBepe, KaK 3TO JeNaeT Hamnpumep

Microsoft SQL Server. [Tonb30Barento He HY>KHO TIOCTOSTHHO BBOJIUTH JIOTHH H M1apOJTb.
3.4. DieKTpOHHAS MO/IeJIb CYIIeCTBYIONIEH CHCTEMBbI TEIIOCHAOKEH NS

B kadecTBe MeTOAMYECKOW OCHOBBI ISl pa3palOTKU «DIEKTPOHHOM MoJenu
CUCTEMBI TeIIocHaOKeHus I. MypMaHCK» HCIIOJNb30BaHbl TpeOOBaHUS K MpoLeaypaM
pa3pabOTKM  aBTOMATH3UPOBAHHONW  HMH(OPMAIMOHHO-  AHAJUTHYECKOM  CHCTEMBI
«ONEeKTpOHHasT MOJIeJb CHCTEMbl TEIUIOCHA0XKEHHUSI TOpoja, HACEIEHHOTO ITYHKTay,
uznoxeHHble B [ToctanoBnenuu [IpaBurensctBa PO Nel54 ot 22.02.2012 r. u 8 CTO HII
«Poccuiickoe  TemiocHaOXeHHWe»  «ABTOMATHU3UPOBAaHHbIE  MHGOPMAIMOHHO -
AHAJIUTUYECKUE CHCTEMBI «DJIEKTPOHHBIE MOJEIM CUCTEM TEIUIOCHAOKEHHUS TOPOJIOB»
OO6mue TpeOoBaHUS .

Nudopmanronno-rpapuyeckoe OonucaHue OOBEKTOB CHUCTEMBI TEIIOCHAOKEHUS
ropoza B cinosx OM mpeacTaBieHbl rpaduYecKiM MPeACTaBICHHEM O0BEKTOB CHCTEMBI

TEIUIOCHA0XKEHHsI C TPUBSI3KOW K TOMOOCHOBE TrOpOJia U TMOJHBIM TOMOJOTUYECKUM
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OMMCAaHUEM CBA3HOCTH OOBEKTOB, a TaKXe IMAaclopTU3aluell OOBEKTOB CHUCTEMBI
TEIUIOCHA0KEeHUsI  (MCTOYHUKOB  TEIUIOCHAOXKEHHUS, Y4YaCTKOB TEIUIOBBIX  CETEi,
ob6opynosanus LITII, UTII).

OcCHOBOW CEMaHTHYECKUX JAaHHBIX 00 0OBEKTaX CUCTEMBI TEIUIOCHAOKEHUS ObLIN
0a3pl TaHHBIX 3aKa3uuMka ¥ MHQpOpMalus, coOpaHHasi B MPOIECCE BBIMOTHEHUS aHAIM3a
CYILIECTBYIOLIETO COCTOSTHUS CUCTEMBI TEIJIOCHA0KEHUS TOPO/Ia.

B cocraBe oanektponHoit  Momenn  (OM)  CyIIECTBYIOIIEH ~— CHCTEMBI
TEIJIOCHA0XKEHUS TOPOAa OTIACIBHBIMU CIOSMU MIPEICTABICHBI:

® TOIIOCHOBA ropoja;

® aJIpeCHBIH IJIaH TOPO/Ia;

® CJIOH, COJIepKAIUe CETKH palilOHUPOBAHUS TOPOJIA;

e ornenbHble  pacyetHble ciaon  ZULU 1o  OTHENbHBIM — 30HaM
TEIJIOCHA0KEHHS TOPO/Ia;

o0beIMHEHHbIE WH()OPMALIMOHHBIE CJIOM 1O TEIJIOBBIM HCTOYHHUKAM U
NOTPEOUTENsIM  TOPOJia,  CO3JaHHbIe  JJII  BBIOJIHEHHUS  MPOCTPAHCTBEHHBIX
TEXHOJIOTUYECKUX 3alIPOCOB MO0 CUCTEME B paMKaxX MPUHITOU MpHU pa3paboTke «CXembl
TEIUIOCHAOXKEHHUSI. ..» CETKH PACUYETHBIX EAMHUI] JECJIICHUS TOpoJa WM JIOOBIX IPYTHX
TEPPUTOPHUATBLHBIX pa3pe3ax B IENSIX PElIeHUS aHATUTUYECKUX 3a1ad.

[Tocne 3aBepienust BBoga uHpopMauu 00 00BEKTaX CUCTEMbl TEIIOCHAOKEHUS
(1300pakeHnii ¥ TACIOPTOB SHEPrOMCTOYHUKOB, YYACTKOB TPYOOIIPOBOJIOB TEIJIOBBIX
ceTel, TeIUIoCeTeBhIX OOXEKTOB, TMOTpeOuTeneil) Oblla BBIMOJHEHA MpoIeaAypa
KaTUOPOBKH DIIEKTPOHHOM MOJIENM C I1EJbI0 OOECIeYeHUs COOTBETCTBUS PACXOJIOB
TEIJIOHOCHUTENII B MOJIENM peaJbHbIM pacxojaM 0a30BOr0 OTOMUTEIBHOIO TEPHOJIa

pa3pabOTKH CXEMBbI TETUIOCHA0KEHUS.

3.4.1. AnpecHblii I1aH ropojaa

Ha agpecHom miaHe ropojia n300paeHbl:
® yIUYHASA CETh;
® T'paHMIIBI BOJHBIX OOBEKTOB;

® 3CJICHAsA 30HA,
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® MOCTBI, 3CTaKabl, IyTENPOBOIbI;
® 3JIaHUS;

® CTPOCHUS;

® KEJIE3HOJOPOKHBIE MYTH.

@parMeHT a[pecHOro MiaHa, npeacTaBieHHoro B OM — cMm. Ha PucyHok 25.

Pucynok2$5 - ®parmeHT aapecHoro nnaHa

Cion, npeacraBisiOIINe CeTKH PAHOHMPOBAHUS FOPOaA

OM B COOTBETCTBUM C TpeOOBAaHMAMH K €€ COJIEP)KAaHUIO BKIIOYAET CIIOU
pacyeTHbIX €JMHUIl TEPPUTOPHAIBHOIO JIeleHUs (CEeTKHM paloHMpOBaHUS), BKIIOUas
aJMUHHCTPATUBHOE, C HEOOXOAUMOM IO HUM MH(pOpMaLHei.

AJIMMHHCTpPaTHBHOE JejieHue . MypMaHcK

B kauecTBe CETKM pacyeTHBIX JJIEMEHTOB TEPPUTOPUATIBHOIO JEIECHUS,
UCTOJIb3YyEMbIX B KaUECTBE TEPPUTOPHATIBHON €TUHHIIBI IpeACcTaBIeHUs HHQOpMaluu B
pamkax pa3paboTku «Cxembl TeruocHaOkeHust r. MypMaHCK» HTpPHUHSTBHl T'PaHUIIBI
aJMUHHCTPATUBHBIX OKPYTOB rOpoa.

l'opon MypMmanck paszgeneH Ha Tpu okpyra: JlenuHckuii, OKTAOpbCKUN U
[TepBomaiickuii. ['paHuIIbl aAMUHUCTPATUBHBIX OKPYI'OB IPEICTABIEHBI B 3JEKTPOHHON

MOJCIHN B CJIIOC <(AI[MI/IHI/ICTpaTI/IBHOG ACIICHHUC) .
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3.4.2. Pacuernslii cioit ZULU cucrembl TemjiocHa0KeHUs Topoaa

OO6meropojickasi  dJEKTPOHHAST CXeMa CYIISCTBYIOIIMX TEIUIOBBIX CETEeH T.
MypMaHCK, TIPUBS3aHHBIX K TOIMOOCHOBE TOpOAa, MPEACTABICHA OTICIHHBIM
(pacuetnbiM) cioem ZULU «tS», comepkaliuMu JaHHBIE MO CETH, HEOOXOIWMBIE IS
BBITIOJTHEHUS TCTUIOTHIPABIMYESCKHX PACUCTOB:

® MarucTpajbHBIC TEIJIOBBIC CETH
® KBapTaJlbHbIC CETH — TOPOACKHE paCHpeICIUTCIIbHBIE CEeTH  JI0
noTpeduTenel ropoaa;

@parMeHT pacuye€THOrO CJIOS AJEKTPOHHOM CXEMBI CYIIECTBYIOIIUX TEITOBBIX

i
LRy |
cereit r. MypMaHCK MpeCTaBIeH Ha PUCYHKE 26.

Pucynok26 - ®parmeHT cxemMmbl TENMOBLIX ceTen

K o0bexTam pac4eTHBIX CIIOEB OTHOCSTCS:
e lcrounwmku;
e TerutoBas Kkamepa;
e Tlorpeburens;

e Hacocnag crannus;
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e 3aJBHKKH;
e VYvyacTku;
e Jlpoccenupyromum y3em;
o [[TII
e ['panuria 6anaHCOBOM MPUHAIJICKHOCTH;
e V3en yuera;
e Jlepembluka;
e (OO000I1IEHHBIN TOTPEOUTENB;
e BcrnomorarenbHbI y4aCTOK.
B cymectByromux 6a3ax naHHbix «ZULU» npemycMaTpuBaroTcsi CTaHAapTHBIE
XapaKTEPUCTUKHU I10 MPUBEICHHBIM BBIILLIE TUIAM 00BEKTOB CUCTEMBI TEIUIOCHAOKEHHUS.
CoctaB mHpOpMaIMK 0 KAKIOMY TUIY OOBEKTOB HOCUT Kak MH(GOpPMATHUBHBIN
Xapakrep (HampuMmep: A UCTOYHUKOB - HaUMEHOBAaHUE NPEINpPHUATHS, HAUMEHOBaHUE
UCTOYHHMKA, U MOTpeOuTeNell - aapec y3ia BBOJA, HAUMEHOBAHUE y3ja BBOJA U T.1.),
TaKk W HEOOXOOUMBIM 171 (YHKIMOHMPOBAHUS pPACUETHOW Mojenu (Hampumep: Ams
UCTOYHUKOB - TE€OAE3UWYecKas OTMETKA, pacyeTHas TeMIepaTypa B IOJAOIIEM
TpyOOnpoBoie, pacueTHasi Temreparypa XojaoaHoi Boawl). IlomHoTa 3amonHeHus 6a3bl
JAHHBIX I10 MapaMeTpaM 3aBUCUT OT HAJIM4YMsA UCXOIHBIX JTAHHBIX, MPEJOCTaBIECHHBIX
3aKa34uKOM U OIPOIICHHBIMH CYOBEKTaMH CHCTEMBI TEIJIOCHA0XKEHUS TOPOaA.
[Ipu xenaHnuu mosib30BaTess, B CYUIECTBYIOIIME 0a3bl JaHHBIX 11O 00BEKTAM CETH

MOYHO JT00aBUTH JOIIOJTHUTEIBLHBIE TTOJIS.
3.5. PekoMeHIallMU 10 OPraHU3alMU BHEPEHHUSI M UCNOIb30BaHusi M

HeoOxomuMbiMu  yCIOBUSIMH [T pealM3allii, BHEAPCHUS W JajdbHEHIen
skcIutyaTanuu DM B opranuzanuu (aepxarene M) sBISIOTCA:
e onpejeeHne OCHOBHBIX MOJIb30BaTeNneil OM;
® Ha3HAYCHHE OTBETCTBEHHO JMua u3 yucna UTP;
e opraHu3zalus cepBepa A yCTaHOBKU OM;
® Ha3HAYCHHE aMUHHUCTPATOPA BHEIPAEMOMN CUCTEMBI;

e OpraHu3alys MOHUTOPUHIA U aKTyanu3anuu OM.
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3.5.1. Opranu3auusi MeXaHU3MOB HH()OPMALMOHHOT0 B3aUMO/IeHCTBHS

YuutbiBasg TO, YTO CHUCTEMa TEIUIOCHAOXKEHUS - JUHAMHUYHO pPa3BUBAIOLIUIICS
MEXaHHU3M, OPraHHU3alUsl MOHUTOPUHIA U aKTyalu3anuu DM sSBISIOTCS HEOOXOIUMBIMU
YCJIIOBUEM JJISI OAAEPKaHUS JaHHBIX DM B aKTyaJIbHOM COCTOSIHUU.

Jlis opraHu3aliii MOHUTOPUHTA €AMHOW OOIIEropoJICKOM MOJIEIU CHUCTEMBI
TEIUIOCHA0)KEHHs] ~ HEOOXOAMMAa  OpraHu3alMs  MEPUOJUYECKOTr0  MOCTYIUICHUS
HEOOXOUMOM NJIi MOHMTOPHHTa WHGOPMALMHU OT MPEANPUITHH, SBISIOMIUXCS
OCHOBHBIMU NOCTaBIIMKAMH JAHHBIX, coAepKauxcs B OM:

® JIaHHBIE 10 NEPCIEKTUBHOMY Pa3BUTHUIO TOPOJA,

® JIaHHBIE 10 3aIPaIIMBAEMbIM TEXHUUECKUM YCJIOBHSAM Ha IMPUCOECTUHEHUE K
CHCTEMaM TEIUIOCHAOKCHHS,

® JIaHHBIC TUIAHUPYEMBIM K CTPOUTENBCTBY WMIIM BBEIECHHBIM B SKCILTYaTalUIO
00BEKTaM TCIIOCHAOKCHUS,

e JJaHHBIE aIPECHOTrO IJIaHa ropojaa,

® JIaHHBIE [10 UBMEHEHUSAM CETOK pallOHUPOBAHUS TOPOJIA U T. A.

ba3pr mamHBIX OM IOJDKHBI aKTyaJWu3UpPOBATBCS TOJBKO CTPOTO IEPBUYHOMN
uHpoOpManuel, ¢ MaKCUMaJIbHO BO3MOXKHBIM TEXHOJIOTHYECKUM obecriedyeHueM
OJIHOKpPATHOTO €€ BBOJIA B CUCTEMY.

Heob6xomuMo  opraHu3oBaTh  CHCTEMBI  MH(POPMAIIMOHHOTO  OOMEHa  C
COOTBETCTBYIOLIUMU OpraHu3alusMu u JierapTaMeHTaMu ropoja,
TEIUIOreHEPUPYIOIIMMH U TEIIOCHA0KAIOIMIMMH PEANPUATUIMU rOpoaa — BlaAelbliaMu
BBINICTIEPEUYUCIICHHON MH(OpMaIuu, pa3padoTaTh MEXaHU3Mbl HH()OPMAIIMOHHOTO
B3aMMOJICHCTBUS C TEMH CHUCTEMaMH, B KOTOpPbIX JaHHas WHpopMauus BeAeTcs U
aKTyallu3upyeTcs, pa3padoTaTh perjaMeHT OOHOBJIICHMSI JIaHHBIX W YTBEPIUTH €ro

COOTBETCTBYIOUTUMHU CIIy’)k0aMi Ha ypOBHE TOPO/Ia.

3.5.2. TpeGoBaHuA K KBAJIM(PUKALUM IIePCOHAIA

B GyHKIMOHMpPOBAaHMHM CHUCTEMBI JOJDKHBI YYacTBOBATh CIEAYIOIINWE TPYIIIBI

nepcoHaaa:
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OKCIUTyaTallMOHHBINA TTEPCOHAT CHCTEMBI — aIMUHUCTPATOP CUCTEMBI, CIICTIHAIIICT
oOecrieunBarouii  PYHKIIMOHUPOBAHUE TEXHUYECKHMX M MPOrPAMMHBIX CPEJICTB,
obOcnyxuBaHue U oOecreueHre pabounx MECT MOJIb30BaTeeH, B 003aHHOCTH KOTOPOTO
Tak)Ke JOJDKHO BXOJIUTH BHITIOJHEHUE CHEIMAbHBIX TEXHOJOTHYECKUX (PYHKIIHH, TaKuX
KaK: BeJICHHE CIHCKOB MOJb30BaTENEeH, peryJIupoBaHue MpaB JOCTyMa Mojb30BaTeieil K
OM wu omepauusiM HaJ HEW, a TakKe KOHTPOJb 3a IEJOCTHOCTBIO M COXPAHHOCTHIO
uHpopManuu B 0a3ax JaHHBIX. OKCIUTyaTallMOHHBIA TEpPCOHANl JOJIKEH ObITh
O3HaKOMJIEH ¢ PyKOBOACTBOM i aJAMHHHCTpaTOpa CHCTEMBI, 00JagaTh HaBBIKAMHU
paboTel ¢ HeoOXoaUMbIMU ISl obOecriedyeHus: paboTel DM mporpaMMHO-anmapaTHEIMU
CpEJICTBAMHU.

[Tonb3oBaTenu - COTPYAHUKH, HETIOCPEICTBEHHO YJYacTByIIue B padore ¢ OM u
OCYIIECTBIISIIOIIHE ee 00paboTKy Ha aBTOMAaTU3HPOBAHHBIX PA0OYMX MECTaX C MOMOIIBIO
cpenctB cucteMsl. [lonp3zoBaTenu DM nomkHbI 001a1aTh 0a30BBIMU HaBBIKAMU paOOTHI C
OPWIOKEHUSIMH B OTepalldoHHOW cpeae Microsoft Windows, a Takke uUMETh
npoUiIbHbIE HABBIKM B 3aBUCHMOCTH OT pEIIaeMbIX ¢ MnoMolbio OM 3anmau.
[Tonb3oBarenu AOMHKHBI MIPOUTH 0OydeHHE IMpaBuiIaM paboTel ¢ OM B COOTBETCTBUU CO

CBOMMH (PYHKIIMOHAJILHBIMU O0S3aHHOCTSIMU U PYKOBOJCTBOM I10JIb30BATEIIS.
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