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1. O0mee Ha3HAYEHME YJIEKTPOHHOM MO/IeJIM CUCTEMBbI TEIJIOCHAOKEHUSI.

BHCKTpOHHaH MOACIIb CHUCTCMBI TETI0CHAOKCHHS MG)KIIype‘ICHCKOFO ropoackoro

okpyra (mainee MI'O) na 6aze mporpammHo-pacueTHoro komruiekca "ZULU" (manee mo

TeKcTy OM) pa3zpabarbiBasiach B LIEIAX:

ay:

CO37aHus eMHON MHPOPMAIIMOHHOM MIaTHOPMBI IO CUCTEMAM TEIJIOCHAOKEHHUS
ropoja;

noBbIIeHUs 3G(HEKTUBHOCTH MH(POPMAIMOHHOTO 00ECIeueHus MPoLeccoB Mpu-
HATUSL pelieHud B 00JaCTU TeKyIero (yHKIMOHUPOBAHUS W MEPCIEKTUBHOTO
Pa3BUTHS CUCTEMBI TEIJIOCHAOKEHUS FOPO/a;

NPOBEJICHUS] €AMHON TOJIMUTUKU B OpraHU3allMM TEKYIIeW IesTEeNbHOCTH Tpe-
MPUATUN U B IEPCIIEKTUBHOM Pa3BUTHH BCEH CHCTEMBI TEIJIOCHA0XKEHUS TOPOJIa;
o0ecrne4yeHns yCTOMYMBOTrO IPaJJOCTPOUTENBHOIO Pa3BUTHUS TOPOAA;

pa3pabOTKU Mep JJIsl MOBBIIIEHUSI HA/IEXKHOCTH CUCTEMBI TEIJIOCHA0KEHUS TOPO-
Ja;

MUHHMU3AIUU BEPOSITHOCTU BO3HUKHOBEHUS! aBApUWHBIX CHUTyallMil B CUCTEME

TEIUTOCHAOKEHHUS.

Pa3pa60TaHHaﬂ QJICKTPOHHAA MOJCIb IpEAHA3HAYCHA AJIA PCHICHUA CIICAYIOIUX 3a-

CO3/IaHUs OOILETOPOJCKOM JIEKTPOHHOU CXEMbI CYIIECTBYIOIIMX U MEPCIEKTHUB-
HBIX TEIUIOBBIX CeTell U OOBEKTOB CHCTEMBbI TEIJIOCHAOXKEHHUS TOPOACKOTO OKPY-
ra, IpUBA3aHHBIX K TOIIOOCHOBE TOPOa;

ONTUMHU3AIMU CYIIECTBYIOIIEH CHUCTEMBbI TEIIOCHAOKEHUS (ONTUMM3ALMS TUJI-
PABIIMYECKUX PEXKUMOB, MOACIUPOBAHUE TIEPEPACIIPEACIICHUS TEIUIOBBIX HArpy-
30K MEXKIY UCTOUYHUKAMHM, OIPEAECIEHUE ONTUMAIBHBIX TUAMETPOB MPOEKTUPYE-
MBIX H PEKOHCTPYHUPYEMBIX TETUIOBBIX CETEH U TEINIOCETEBBIX OOBEKTOB H T.1I.);
MOJICTTUPOBAHUS TEPCIICKTUBHBIX BApHAHTOB Pa3BHTHS CHCTEMbBI TEIUIOCHAOXE-
HUS (CTPOUTEIILCTBO HOBBIX U PEKOHCTPYKIMS CYIIECCTBYIOIIMX UCTOYHUKOB TETl-
JIOBOW 3HEPTUH, MEPEPACHPENCICHUE TEIUIOBBIX HATPY30K MEXKIAY UCTOYHHUKAMH,
OTIPE/ICJICHHUE BO3MOKHOCTH TMOJKJIIOYEHUS HOBBIX IMOTPEOUTENECH TEmIoBOU
DHEPTUH, ONPEAECICHUE ONTUMAIBHBIX BAPUAHTOB KAYECTBEHHOTO W HAJIEHKHOTO

obecrieueHus TeIIOBOM dHEPIrUei HOBBIX IMMOTPEOUTEIeH 1 T.1.);



OTIepaTHBHOTO MOJICIMPOBAHUS 0OECTIeUeHHs TEIIOBOM SHEprueil motpeduTenei
MIPY aBAPUIHBIX CUTYAIIHSX;

OTIEPaTHUBHOTO TOJIy4eHUsT WH(POPMAIMOHHBIX BBIOOPOK, CIPABOK, OTYETOB IO
CHUCTEME B LIEJIOM IO CHCTEME TEIIIOCHAOKEHUSI TOpo/ia U TI0 OTACIBbHBIM €€ Jie-
MEHTaM;

MOHHUTOPHUHT Pa3BUTHS CXEMbI TETIOCHA0KEHHS TOPOJICKOTO OKPYTa,
o0ecrniedueHre eXEroIHOM aKTyalIu3alli CXeMbl TeruiocHaOx)eHus: BnaanuBocTok-
CKoro ropojckoro okpyra B coorBerctBuu ¢ ®3-190 "O TemnocHabGxeHuun'" u

[TocranoBnennem I[IpaBurenbctBa PO Nol54.



2. AKTyaJu3anus 3JIeKTPOHHOI MO/Ie/ I CUCTEMbI TEIJIOCHAOKEeHUS.

B pamkax akTyaiu3anuu CXeMbl TEIJIOCHAOKEHUS B YACTH AJIEKTPOHHOM MOJENH
BBITIOJTHEHBI CJICTYIONTHE PAOOTHI:
* BBIBEPKAa M COOTBETCTBYIOIAsl KOPPEKTUPOBKA TPACCHUPOBKU M XapaKTEPUCTHK
TEIJIOBBIX CETEeH MO MPEJOCTABICHHBIM JAHHBIM TEIUIOCHAOKAIOUIUX OpraHu3a-
81178

* BBIBEPKAa M COOTBETCTBYIOIIAs] KOPPEKTUPOBKA MOJKIIOUEHHBIX MOTpEOUTENEH B
COOTBETCTBHUH C MPEAOCTABICHHBIMU 0a3aMu a0OOHEHTOB TEIUIOCHAOKAIOUIUX OP-
raHu3alui;

AKTyanu3upoBaHHAs JJIEKTPOHHAsS MOJIEJb CUCTEMbl TEIUIOCHAOXKEHMsSI TOPOJICKOTO
OKpyra o0ecrneyrBaeT BBINOJHEHUE BCEX TPEOOBaHUM, MPEABIBISEMBIX K 3JEKTPOHHBIM
MozensiM B coorBeTcTBUM C IloctanoBnenuem IIpaBurensctBa PO Ne 154 ot 22.02.2012
I..

a) rpaduyeckoe mpeacTaBIeHUEe 0OOBEKTOB CUCTEMBI TEIJIOCHAOKEHHUS C MPUBI3KON K
Tonorpauueckoil OCHOBE MOCEIEHHsI, TOPOJCKOTO OKPYTra U € MOJIHBIM TOMOJOTUYECKUM
ONKCAHUEM CBA3HOCTH OOBEKTOB;

0) macnopTu3aluio 0ObEKTOB CUCTEMbI TETLNIOCHAOKEHHS;

B) MIaCMOPTU3ALUIO U ONUCAHUE PACUETHBIX €IUHUL] TEPPUTOPUAIBHOTO ACICHUS;

I') TUAPABIUYECKUN pacyeT TEIUIOBBIX CETell JIt000I CTENEeHH 3aKOJIbLIOBAHHOCTH, B
TOM YHUCJIE TUIPABIMYECKUN pacyeT MpU COBMECTHOW pabOTe HECKOJbKHUX HCTOYHUKOB
TEIUIOBOW SHEPTIUU HA €JUHYIO TEIIOBYIO CETh;

1) MOJIEJIMPOBAHHUE BCEX BHUJIOB MEPEKIIOUYEHUMN, OCYIIECTBISIEMBIX B TEIUIOBBIX CETSX,
B TOM YHUCJI€ MEPEKIOYEHUN TEIJIOBBIX HArpy30K MEXIy MCTOUYHHKAMH TEIJIOBOM JHEP-
TUH;

€) pacueTr 0ajgaHCOB TEIUIOBOM SHEPTHH MO UCTOYHUKAM TEIUIOBOM SHEPTHH U TIO TEP-
pUTOpPUATILHOMY MPU3HAKY;

) pacyeT MoTephb TEIIOBOM AHEPTUU Yepe3 U3OJISALMIO U C YTEUKaMU TETJIOHOCUTES;

3) pacdeT Mmokas3aTesie HaJIe)KHOCTH TEeTTIOCHAOKEHNUS,

1) TPYNIOBbIE U3MEHECHUS XapaKTEPUCTUK 0OBEKTOB (YU4aCTKOB TEIUIOBBIX CETEH, IMO-
TpeduTenel) Mo 3aJaHHbIM KPUTEPHUSIM C LETbI0O MOJEIMPOBAHUS Pa3IUYHBIX MEPCIEK-

THBHBIX BAPHUAHTOB CXCM TGHHOCHa6)KeHI/I$I;



K) CPaBHUTEJbHBIE Tb€30METpUUECcKue rpaduku s pa3pabOTKU U aHaJIU3a CLEHAPH-
€B MEPCIIEKTUBHOTO Pa3BUTHS TEILJIOBBIX CETEH.
B paMmkax akTyanu3anuu CXeMbl TEIIOCHA0KEHUS B YACTH AJIEKTPOHHONW MOJIENH BbI-
MIOJTHEHBI CJIEIYIONINE PaOOThI:
* co3maHue MojenbHOU 0a3bl - "Temmocetn Mexaypeuenck 2021" - akryanusupo-
BaHHAas MojiefibHasg 0a3a Mo CYHIECTBYIOUIEMY COCTOSIHUIO CHCTEMbI TEIIOCHA0-
KEHUS,
* BBIBEPKAa U COOTBETCTBYIOIIAs KOPPEKTHPOBKA TPACCUPOBKH M XapaKTEPHUCTHK
TEIJIOBBIX CETEeH IO MPEJOCTABICHHBIM JAAHHBIM TEIMJIOCHAOXKAIOUIUX OpraHu3a-
81178
* BBbIBEPKAa M COOTBETCTBYIOIIAs] KOPPEKTUPOBKA MOJKIIOUECHHBIX MOTpEOUTENEH B
COOTBETCTBHUHM C MPEIOCTABICHHBIMU 0a3aMu a0OHEHTOB TEIJIOCHAOXKAIOIIUX OP-
raHu3aImi;
* B COOTBETCTBUU C MacTep-TUIAHOM CO3J/IaHHE MEPCIEKTUBHOM MOJIEIbHOM 0a3bl Ha
nepuon 2033 roma "Temnocern Mexnypederck 2033";
* MPOBEICHHUE TUAPABINYECKUX PACUETOB VISl OLICHKHU MEPCIEKTUBHOIO COCTOSHUS
CHUCTEMBbI TEIJTIOCHAOKEHUS Ha KOHEIl paCCMaTPUBAEMOTI0 MEePUo/a.
B c¢Bsi3u ¢ oTcyTcTBUEM NMPUOOPOB yyeTa Ha TEIUIOBBIBOAAX psiaa uctounukos, [THC
u IITTI roponckoro okpyra, u (Uiinm) OTCYTCTBHEM JaHHBIX O (DAKTUYECKUX pacxojax Tell-
JIOHOCUTEJS, KaTMOPOBKA 3JIEKTPOHHOU MOJIETU MO (PAaKTUUYECKUM MapaMeTpaM BbITIOTHE-

Ha TOJIBKO ITI0 TEILIOBBIM ceTsaM Paronnoii koreabHoi MVYII "MTCK", kotenbubiM Neda-5,

Nel2 OO0 "VTC".



3. Onucanue NPOrpaMMHOr0 KOMILJIEKCA.

3.1. O0mme MoI0KEeHUs.

B kadecTBe 6a30BOr0 MpoOrpaMMHOr0 OOECIIEUEHMS JJIs CO3JaHUs AIEKTPOHHON MO-
JIEA CUCTEMBI TETUIOCHA0KEHHUSI TOPOJa MCIOJB30BAICS MPOrPAMMHO-PACYETHBIA KOM-
mekc ZULU.

B nmanHOM paszzene mpeacTaBiIeHO KpaTKoe onmucaHue (yHKIIMOHAIBLHBIX BO3MOXKHO-
CTE! OCHOBHBIX MOJyJIeH MporpaMMHO-pacueTHoro komruiekca ZULU, HeoOXoauMbIX st
AKCIUTyaTtanuu OM:

*  cepBep reonH(pOpPMAIMOHHON cucTeMbl Zulu;

*  UHCTpYMEHTalbHas reorHpopMannontas cucrema ['C Zulu;

* TaKeT pacyeToB cerel TeriocHadxkenus ZuluThermo;

3.2. CepBep reonnpopmManuoHHoi cucrembl Zulu.

ZuluServer - cepep 'MIC Zulu, npeaocTaBiIsirOIHi BO3MOKHOCTh COBMECTHON MHO-
rOI0JIb30BATEIBCKON pabOThl ¢ F€0JJaHHBIMU B JIOKAJIBHOM CETH U oOanbHOM cetn WH-
TEpHET.

HocTyn k cepBepy ocymiectBisgercs yepes nporokoi TCP/IP. Cepsep ZuluServer na-
€T BO3MOXKHOCTh UCKITFOUUTD (paliIOBBIN TOCTYII KIMEHTa K JIaHHBIM Ha cepBepe. Kinenrty
HEJ0CTyIHA UHPOpMalusa 0 PU3NYECKOM XPaHEHUH JAaHHBIX U OTCYTCTBYET BO3MOXKHOCTb
MX HECAaHKLIHOHUPOBAHHOTO U3MEHEHHS.

Tak>ke ecTb BO3MOKHOCTb Pa3rpaHUUYUTh JOCTYII K JAHHBIM MEKY MOJIb30BaTEIISIMH.
Cucrema napoJieil 1 mpaB MO3BOJIAET NMPEAOCTABIIATh PA3HBIM I1OJIb30BATENSAM Pa3INYHbIE
BO3MO>KHOCTH M OTPaHUYEHUs AJIs JOCTYyMa U pabOThI C TAHHBIMU.

I'C Zulu, coxpansisi Bce BO3MOKHOCTUA HacToiabHOUM Bepcun I'MIC, umeer BcTpoeH-
HBIM KiIueHT ZuluServer U MOKET OTKPBIBATh KapThl, CJIOU, MPOEKTHl U JPYTUE JAHHBIC
Zulu xak c JIOKaJdbHOW MAIlIMHBI, TaK M C YJAJICHHOIO KOMIbIOTEpAa, TJ€ YCTaHOBJIEH
ZuluServer.

Jlnig Toro, yToOBI MOAKIIOUNTHCS K cepBepy ZuluServer noctarouyno ykaszats ero [P
aapec, 1100 UMsI KOMIIbIOTEpA B JIOKAJIBHOM CETH WIIM K€ UMsI JOMEeHa, €CJIU CepBep pac-

I10JI0KeH B ceTu MHTEpHeT.



3.2.1. Ocooennoctu ZuluServer.

Apecanusi JaHHbIX

I'C Zulu B cBoeii paboTe ¢ TaHHBIMU UCTIOJIB3YET MyTh K (pailmam ciioes, KapT, Ipo-
€KTOB W JIPYTUX, OTH JaHHBIC MpeAcTaBisonuM. [IyTs Kk ¢aiay MOXeT OBITh JTOKAITbHBIM
THTIA "C:\Zulu\3nanust_6e3 HOMepoB.b00" 17001 CCTEBBIM BUJA
"\\server\C\Zulu\3nanus_6e3 nomepon.b00". /st nocTyma ke K JaHHBIM Ha cepBepe, Zulu
nonb3yercs  aapecom  pecypca  URL  (uniform  resource location) Buza
"zulu://server/3nanusa_6e3 HomepoB.zIl". [logoOHO ToMy, Kak BeO-Opay3ep HCHOIb3YET
URL nns noctyna k crpanuiiam BeO-caiita, [IC Zulu ucnonssyet coii Tunn URL st an-

pecanuu K JaHHBIM Ha cepBepe ZuluServer.

HaJnoxeHnue c10eB ¢ pa3HbIX cepBepPOB

['MC Zulu naet B0O3MOXHOCTh paboOTaTh OJTHOBPEMEHHO C KapTaMH U CIOSIMHU C pa3-
HBIX CEPBEPOB M HAKJIAQJbIBATh B OJHOM KapTe CJIOU C JIOKAIHHOW MalIMHBI U CJIOU C Cep-
BEpa JIpYT Ha JIpyra B MPOU3BOJIBLHOM MOPSIIKE.

Hanpumep, Ha kKapTy MECTHOCTH B BHUJI€ CJIO€B, 3aTPYKEHHBIX C YJAaJIE€HHOTO cepBepa
(momyctum, U3 MHTEepHETa) MOXKHO HAJOXKUTh IUIaH MPEANPUATHS C CEpBEpa JTaHHOTO
MPEANPUATHS, a MOBEPX PACHOJIOKUTH CXEMY HHKEHEPHBIX KOMMYHUKAIUW, PacroJio-

JKCHHYIO Ha KJIWEHTCKON MaIlluHe.

MHOrono/b30BaTe/bCKOE peAAKTHPOBAHUE
ZuluServer naeT BO3MOKHOCTb OJHOBPEMEHHOTO PEIAKTUPOBAHMS OJHHMX M TEX K€
rpaduyeckux M TaOJUYHBIX JAHHBIX HECKOJBKHMH Mojb3oBarensiMu. [Ipu 3Tom Benercs

HE3aBUCHUMBIN AJI1 KAKAO0I0 IMOJIb30BAaTCIIA )KYPHAJI OTKAaTa.

ABTOMaTHYECKOEe 00HOBJICHUE KAPThI
[Ipy M3MeHEHUM TAHHBIX OJIHUM M3 KJIHMEHTOB, CEPBEP OIOBEIIAECT BCEX KIMEHTOB,
MOJIB3YIOIIMNXCS B TAaHHBIA MOMEHT 3TUMHU JIaHHBIMH, YTO MPUBOJUT K ABTOMATHYECKOMY

OOHOBJICHUIO JTAaHHBIX Ha KapTe.



IMyoankanust JTaHHBIX

ZuluServer criaHUPOBaH TakK, YTOOBI AaTh BO3MOXKHOCTH OBICTPO M MPOCTO OMYOIIH-
KOBaTh JaHHBIE, CO3JIaHHBIE C TOMOIILI0 HacToysbHOU Bepcuu [TMC Zulu. ®usmdeckuii
dbopmaT ITaHHBIX MPU 3TOM HE MEHsAeTcs. J|0CTaTOYHO ¢ MMOMOIIBIO YTHUIUTHI MTOATOTOBKU
JTAHHBIX WM BPYYHYIO HACTPOUTH CCHUIKH IS cepBepa ZuluServer u JaHHBIE CTAHOBSITCS
JTOCTYIHBIMH B ceTh. [Tlogo0HO Beb-cepBepy, cepBep Zulu mo 3ampocy ¢ KIMEHTCKOTo Me-

CTa HYKHOTI'O pecypca NpeaAoCTaBUT JaHHBIC, COIIOCTABJIICHHBLIC C 9TUM PECYPCOM.

AJIMUHMCTPHPOBaHHE JAHHBIX

ZuluServer npeaoCTaBIsSIET BO3MOKHOCTh Pa3rpPaHUYUTh TOCTYI K JaHHBIM M Ha3Ha-
YUTh pPa3lWYHbIC MpPaBWIIa U MpaBa JOCTyNa K HUM. MOXHO MpPeJOCTaBUTh KaK aHOHUM-
HBII TOCTYMA K TaHHBIM JJISl ITUPOKOM MyOIHMKH, TaK U OTPAHUYUTH €ro JUIS Y3KOT0 Kpyra
M0JIb30BATENEH, ONPENEINB A KaKJOTO0 M3 HUX KaKUe ONEpaluu C JaHHBIMU €My pa3s-

PELICHBI.

Web-ciyxo61 WMS u WFS

ZuluServer mo3Bossier paboTaTh ¢ JaHHBIMH cepBepa o crenuduranmsiv WMS
1.1.1, WMS 1.3.0 (WebMapService) u WFS 1.0.0 (WebFeatureService) pazpaboTaHHbIMU
OGC (OpenGeospatialConsortium).

Web-cnyx6a WMS mo3Bosisser oToOpakaTh CIIOM M KapThl cepBepa Ha KIIMEHTAX,
noA-aepkuBaromux crenudukanuy WMS, B wactHocTH, Zulu, GoogleEarth, GoogleApi,
OpenLayers, YandexMap, MapInfo, ArcGIS u ap.

Web-cnyx06a WFS obecrieunBaeT 10CTyI K BEKTOPHOM U CEMaHTUYECKOH MH(pOpMa-

Our CCpBCpa AJIA KIIMCHTOB, ITIOAACPKNBAIOINX JAHHYIO CHGI_II/I(I)I/IKaI_[I/IIO.

IIpocTpancTBeHHBbIH GUILTP K JAHHBIM

IIpaBa mocrymna K CEpBEpHBIM JAHHBIM IS TOJIB30BATEI WM TPYIIBI MOJIb30BaTE-
Jiell MOYKHO OTPaHUYUTh 00J1aCThI0, 3aJJaHHON MTPOCTHIM WJIM COCTAaBHBIM TOJIUTOHOM.

Ecnu BBeneHo Takoe orpaHWYeHHUE, TO TMOJI30BATEIh CMOXET OTOOpaKaTh CIOW U

ONepUpoOBaTh JAHHBIMU TOJBKO B IIpe/eNiaX YKa3aHHOM 001acTH.
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ABTopu3anusa Windows
[Ipu coemunenun c¢ ZuluServer BO3MOXXHO WCHOJB30BaTh YYETHBIE CBEICHUS
Windows s aBTOpH3aliuu IOJb30BaTeNlsl Ha cCepBepe, Kak OATO JejaeT, Harmpumep,

Microsoft SQL Server. [Tonb30BaTeinto He HYKHO MTOCTOSTHHO BBOAWTH JIOTHH U TTAPOJIb.

3.3. UucTpymenTaibHas reouHpopmannonnas cucrema I'MC Zulu.

['C Zulu - unctpymeHnTanbHas reouH(popManmoHHasi CUucTeMa JUIsl CO3IaHMsl IICK-
TPOHHBIX KapT, IJIAHOB U CXeM, MH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM, BKJIIOYAsT MOJIEIIU-
pPOBaHNE UH)XEHEPHBIX KOMMYHUKAIIMN U TPAHCIIOPTHBIX CUCTEM.

['eoundopmanmonnas cucrtema Zulu npennasnadena st paspadorku ['MC npuno-
KEHUM, TPeOYIOINX BU3yaIu3alluy MPOCTPAHCTBEHHBIX JIAHHBIX B BEKTOPHOM M PacTpoO-
BOM BHJI€, aHAJIM3A UX TOMOJIOTHH U UX CBSA3U C CEMAaHTHUYECKUMU 0a3aMU JJAHHBIX.

C nomomibto Zulu MOXXHO cO37aBaTh BCEBO3MOXHbBIE KapThl B reorpapuueckux mnpo-
eKIUSAX, WM TJIaH-CXEMBbI, BKJIIOUas KapThl U CXEMbl MHXKEHEPHBIX CETEHl C MOJIEPKKON
WX TOMOJIOTHH, PabOTaTh C OOJIBIIUM KOJIMYECTBOM PACTPOB, MPOBOJAUTH COBMECTHBIN Ce-
MaHTHUYECKUM ¥ MPOCTPAHCTBEHHBIA aHAIN3 rpadUueCKUX W TaOJUYHBIX JAHHBIX, CO3/1a-
BaTh Pa3IUYHbIC TEMATUYECKUE KAPThI, OCYIIECTBIIATH IKCIIOPT U UMIIOPT JaHHBIX.

'MC Zulu no3BosasieT UMIOPTHPOBATh JaHHBIC W3 TaKWX mporpamm kak Maplnfo,
AutoCAD, ArcView. B pesynsTare ummnopra OyJIyT MOJTy4Ye€Hbl BEKTOPHBIE CJIOU C TOTO-
BBIMU OOBEKTaMM, TIPU ITOM BCE XapPAKTEPUCTUKH, TaKU€ KaK MaciTad, I[BET U MpOYne
OynyTt coxpanensl. Eciu k o0bekTaM B 00MEHHOM (popMate Oblila MpUKperyieHa 6a3a 1aH-
HBIX, TO OHA TakK K€ UMNopTupyetcs B Zulu.

[Tomumo ummopta Zulu uMeeT BO3MOXKHOCTh IKCIOPTa TpadUyecKuX JAaHHBIX B Ta-
kue nporpammbl kak MapInfo, AutoCAD u ArcView. DKCOPT CeMaHTUYECKUX JTaHHBIX
BO3MOJKEH B 3JIeKTpoHHYI0 Tabnuily MicrosoftExcel umu ctpanuiy HTML. B cucreme
Zulu taxxe MoryT 6€3 mpeoOpa30BaHUs HCTOIB30BATHCS OMKUCATENIN PACTPOBBIX OOBEKTOB
B opmatax MapInfo u OziExplorer.

I'eoundopmarmonnas cucrema Zulu 1mo BHeIIHeMy BHUIy BeChbMa MOX0ka Ha MTUPOKO
pacrpocTpaHeHHbIe TPOayKThl cemericTBa MicrosoftOffice u umeer cxoxee odopynoBa-

HHUE MEHIO U MMaHEJIEH HHCTPYMEHTOB.
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3.3.1. Bosmo:knoctu 'MC Zulu.

Cucrema 0061a1aeT MUPOKUMH BO3MOYKHOCTSIMH:

co3/71aBaTh KapThl MECTHOCTH B PA3IMYHBIX T'€OrpaUuecKux CUCTEMax KOOPIH-
HAaT ¥ KapTorpapu4ecKux MPOEKIHIX, OTOOpakaTh BEKTOpPHBIC TrpadudecKue
JTAHHBIC CO CTJIAXKUBAHUEM U 0€3 CTIIaKUBAHMUS;

OCYILIECTBIIATE 00pabOTKy pacTpoBbIX H3o0paxkenuit dopmaroB BMP, TIFF,
PCX, JPG, GIF, PNG npu oMoty BCTpOSHHOTO TpaduIeCcKOro PeIaKTopa;
M0JIb30BAThCSl JIAHHBIMU C CEPBEPOB, MOJAepKUBaroNMX crenuduxanuo WMS
(WebMapService);

C TMIOMOIIIHIO CO3/IaBAEMBIX BEKTOPHBIX CIIOEB ¢ COOCTBEHHBIM OMHAPHBIM (hopMa-
TOM, 00ECIIEYMBAIOIIUM BBICOKYIO CKOPOCTb Pa0OThl, BEKTOPHU30BATh PACTPOBBIC
M300paKeHHS;

Ipy BEKTOPHU3allUUM MCIOJIb30BaTh KaK MPUMHUTUBHBIE OOBEKTHI (CHMBOJIbHBIC,
TEKCTOBbIE, JIMHEHHBIC, TUIOMIAIHbIE) TaK U TUIIOBBIE OOBEKTHI, OMIMChIBAEMbBIE Ca-
MOCTOSITEIIBHO B CTPYKTYPE CJIOS;

paboTaTh C CEMAaHTUYECKUMHU JTAHHBIMU, MOJKIIOYAEMBIMU K CJIOK W3 BHEIIHUX
ucrounukoB BDE, ODBC unu ADO uepe3 onucatenu 0a3 AaHHBIX (MOJIy4yaTh
IaHHbIe MOkHO M3 Ta0aui] Paradox, dBase, FoxPro; MicrosoftAccess; Microsoft
SQL Server; ORACLE u apyrux ucrounuko ODBC wiu ADO);

BBITIOJTHSATH 3alPOCHl K 0a3aM JaHHBIX C OTOOpPaKCHUEM pe3yJbTaTOB Ha KapTe
(mouck ompeaeneHHoN HH(PpOpMaIUK, HaX0XKACHIUE CYMMBbI, MAKCUMaJILHOTO, MH-
HUMAJIBHOTO 3HAYCHUS, U T.11.);

BBITIOJTHSTH TTPOCTPAHCTBEHHBIE 3aPOCHI TT0 00BEKTaM KapThl B COOTBETCTBHH CO
cnenudukarusavmu OGC;

co37aBaTh MOJIENb pelibeda MECTHOCTH U CTPOHUTH HA €€ OCHOBE M30JIMHUH, 30HBI
3aTorieHus: npoduii U pacTpel penbeda, pacCUUTHIBATH TJIOMAIN U 00HEMBI;
AKCIIOPTUPOBATH JTAHHBIE W3 CEMAHTUYECKOW 0a3bl WM PE3yJbTaThl 3ampoca B
anekTpoHHyto Tadauiy MicrosoftExcel nnu ctpanuny HTML;

MPOTPaMMHO WJIA TI0 CEMAaHTHYECKMM JaHHBIM CO3/7aBaTh TEMAaTHYECKHUE pac-

KpaCKu, C IOMOIIBIO KOTOPBIX MCHACTCA CTHIIb OTO6pa)KCHI/I$I O6’[>€KTOB;
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BBIBOJUTH JIJIs1 BCEX OOBEKTOB CJIOSI HAUCH UM OUPKHU, TEKCT HAAMUCH MOKET
Kak OpaThCs M3 CEMaHTHUYECKOW 0a3bl JaHHBIX, TaK U MEPEONpPeesThCs Mpo-
I'PaMMHO;

oToOpaxaTth 0OBEKTHI ClIosl B popMmaTe 1nceBgo-3D Mo3BOSIONIEM BU3YAIU3HPO-
BaThCsl OTHOCUTEINIbHBIE BHICOTHI OOBEKTOB (HampuMep, BHICOTHI 31aHU);
CO3/1aBaTh M UCIOJB30BaTh OMOIMOTEKY rpa)MueCKUX 3JIEMEHTOB CUCTEM TEILIO-
cHaOXKeHUS U PEKUMOB UX (PYHKIIMOHUPOBAHUS;

CO3/1aBaTh PAacuETHbIE CXEMbl MH)KEHEPHBIX KOMMYHHMKAIMIl C aBTOMAaTHYECKUM
(opMUpPOBaHNEM TOIOJIOTUH CETH U COOTBETCTBYIOIINUX 0a3 TaHHBIX;

W3MEHATDH TOTIOJIOTHIO CETEH U PEeKUMBI paOOTHI €€ JIEMEHTOB;

pelaTh TOMOJIOTHYECKUE 3a7aul (U3MEHEHHE COCTOSHUSL OOBEKTOB (IIEPEKIIIOUE-
HUSA), MOUCK OTKJIFOYAIOIINX YCTPOMCTB, MOMCK KpaT4yalllluX MyTeH, MOUCK CBS-
3aHHBIX 00BEKTOB, IOUCK KOJIEIL);

Ui OBICTPOTO MEpPEMEILEHUSI B HYKHOE€ MECTO KapThl YCTaHABIMBATh 3aKJIAJKU
(3akazKa Ha TOYKY Ha MECTHOCTH C OIpeIeTICHHBIM MacIITadoM O0TOOpakeHUs U
3aKJIaJiKa Ha ONpPEJENECHHbII 00BEKT €105 (BecbMa YA0OHO, eciu OOBEKT - JBU-
KYIIUUCA 110 KapTe));

C MOMOIIBIO MPOEKTOB PACKPHIBATh CTPYKTYpPY TOTO WM MHOTO OO0BEKTa, M300-
PaXXKEHHOTO Ha KapTe CXEMaTU4HO;

CO3/1aBaTh MaKeTHI TICUaTH;

uMIoptTupoBath rpaduueckue ganasie u3 Maplnfo (MIF/MID),AutoCADRelease
12 (DXF) u ArcView (SHP);

AKCIOPTUPOBATH rpaduyeckue nanusie B Maplnfo (MIF/MID), AutoCADRelease
12 (DXF), ArcView (SHP) u WindowsBimmap (BMP);

co3/laBaTh Makpochl Ha si3bikax VB Script unm JavaScript;

OCYIIECTBIATh MPOrPAMMHBIN OCTYI K JIaHHBIM 4epe3 OOBEKTHYI0 MOJAENb s
HAIUCaHUs COOCTBEHHBIX KOHBEPTEPOB;

CO3/1aBaTh COOCTBEHHBIE MPUIIOKEHUSI, paboTaroIye 1o ynpasieHuem Zulu.
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3.3.1.1. Opranm3auus rpaduyecKnx JaHHbIX.

['padmyeckue maHHble OPraHW30BaHbl NMOCIOKWHO. ClOH SBIsETCS OCHOBHOWM MH(pOP-
MAaIMOHHOM eauHuLel cucTteMbl. KaxIplil 0OBEKT €105 UMEET YHUKAJIbHBIA UJICHTU(DUKA-
top (ID nnu "kirou”). [logaepxuBaemble TUITBI CIIOEB:

*  BEKTOpHBIE CJIOH;

*  PacTpPOBBIE CIIOH;

* cnou penbeda;

« cimou WMS (Web Map Service).

BexropHsble ciion

BekTopHble ciou UMEIOT COOCTBEHHBIM OMHAPHBIN (hOpMAT JTAaHHBIX, YTO OOECHeYu-
BaeT BBICOKYIO CKOPOCTh pabOThI Tpa)UYeCKUX M TOMOJIOTHYECKUX anropuTMoB. meercs
BO3MOKHOCTh IPOTPAMMHOTI0 JIOCTYIIA K JaHHBIM 4epe3 OOBEKTHYIO MOJENb JIJIsl Halluca-
HUS1 COOCTBEHHBIX KOHBEPTEPOB.

OOBEKTHI BEKTOPHOIO CJIOS IETATCSA HA MPOCThIE (IPUMUTHUBBI) U TUIIOBBIE (KJIacCH-
(bULUPOBaHHBIE OOBEKTHI).

[TpuMHTHUBBI MOTYT OBITH:

*  TO4YeuHbIC (TUKTOTPaAMMBI WK ""CHMBOJIBI');

*  TEKCTOBBIE;

*  JIMHEHbIe (TUHUH, OJWIHHHH);

*  [IOHIaJAHbIE (KOHTYPHI, IOJUKOHTYPHI).

Tumnossie 00BEKTHI OIUCHIBAIOTCA B OMOJIMOTEKE TUIIOB 00BEKTOB. KaXK bl THUII OITH-
CBHIBAET IUIOIAIHOM, JINHEWHBINA WM CUMBOJIbHBIN TUMOBOW IpapuyecKkuii 0ObEKT, UMEET
M0JIb30BATEIBCKOE HA3BAHUE U MOKET OBITh CBA3aH C COOCTBEHHOW CEMaHTHUYEeCKOW 0a3oi
TaHHBIX.

Kaxxapiit THI 00bEKTa MOKET UMETh HECKOJIBKO PEXUMOB, KOTOPHIE UMEIOT MOJIb30-
BaTeIbCKOE HA3BaHUE, U 33JAI0T PA3IMYHbBIE CIIOCOOBI OTOOpaKEHMsI JAHHOTO THUIIOBOTO
00BbEKTA.

TunoBbie 00BEKTHI MOTYT OBITH:

*  TOYCYHBIC (MUKTOrPAMMBbI WK "'CUMBOJIBI");

* JMHEIHbIe (TUHUH, TOJWIHMHHIH);

*  IUIOHIaJHbIE (KOHTYPHI, IOJUKOHTYPHI).
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ATpuOyTHUBHBIE UM CEMAHTHUUYECKHUE JIaHHbIE BEKTOPHOTO CJIOS XpaHSTCS BO BHEII-
HEM HCTOYHHKE JAHHBIX U MOJAKIIOUAIOTCA K CIOI0 Yepe3 COOCTBEHHBIN omucareib 0a3bl
naHHbIX. K 0IHOMY CJI0I0 MOKET OBbITh MOAKIIOUYEHO MONEPEMEHHO MPOU3BOJIBHOE YHUCIIO
ceMaHTHYeCKux 0a3 MaHHBIX. [IpUMUTUBBI MOJB3YIOTCS OOIIEH ceMaHTHYeCKoW 0a3oif
JaHHBIX, TUTIOBBIE OOBEKTHI - COOCTBEHHOM ISl KaXKA0T0 TUMA (OJHAKO ISl pa3HBIX TUIIOB

MO>KHO TIOJIKJIFOYHUTH OJIHY U TY K€ 0a3zy).

PactpoBbie ciion

PacTpoBbIM clloeM MOXKET OBITh JTUOO OTACIBHBIN PacTPOBBI 00BEKT, TUOO TpyIIa
pacTpoBBIX 00BEKTOB. PacTpoBas rpymma MOXET COAEpKaTh MPOU3BOJIBLHOE YHCIIO PACT-
POBBIX OOBEKTOB WIIM BJIOKCHHBIX PACTPOBBIX IpyIIl. YHCI0 pacTpoB B CIIOE OIPaHHYCHO
JUIG JTUCKOBBIM TIPOCTPAHCTBOM (Zulu cmpaBiseTcss ¢ IMOJieM W3 HECKOJbKHX ThICIY
pacTpoB).

ITonnepxxuBaembie popmatsl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2. PaboTa ¢ cucteMaMu KOOPAMHAT U KapTOorpapuyecKuMH NMpPOeKIUsIMH.

I'padmueckue naHHbBIE MOTYT XPAHUTHCS B PA3IUYHBIX CUCTEMAaX KOOPAMHAT U OTOO-
pa)kaTbCsl B Pa3IMYHBIX MPOEKIUAX TPEXMEPHOU MOBEPXHOCTH 3E€MJIU Ha MJIOCKOCTb.

Cucrema mpemyiaraetT HaOOp MpeaoNpeNeIeHHBIX cucTeM koopauHaT. Kpome Toro
MOJIb30BaTEN b MOXKET 3aJ]aTh CBOIO CUCTEMY KOOPJIMHAT C UHAUBUIYaIbHBIMU MMapaMeTpa-
MH ISl TOAAEPKUBAEMBIX CUCTEMOM ITPOEKIIUH.

B wacTHOCTH 3Ta BO3MOKHOCTB MO3BOJISIT, IPH M3BECTHBIX MapaMmeTpax (KIrodax rme-
pexoa), MpUBSA3LIBATH JaHHBIE, XPaHSAIIMECS B MECTHOM CUCTeME KOOPAWHAT, K OJTHON U3
TJI00AJIbHBIX CUCTEM KOOPUHAT.

JlaHHBIE MOKHO MIEPETPOCIIMPOBATH U3 OJJHOM CUCTEMbBI KOOPJIMHAT B IPYTYIO.

3.3.1.3. Opranu3anusi CeMAHTH4YECKHUX JAHHBbIX.

CeMaHTHYECKHE JaHHBIC TIOJKIIOYAIOTCS K CIOK M3 BHEIIHUX HCTOYHHUKOB
BorlandDatabaseEngine (BDE), OpenDatabaseConnectivity (ODBC) W
ActiveXDataObjects (ADO) uepe3 onmcaresnu 60a3 JaHHBIX.

[TosrydaTh JaHHBIC MOYKHO U3:

e Tab6aun Paradox, dBase, FoxPro;
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« MicrosoftAccess;
* Microsoft SQL Server;

» ORACLE;
* gapyrue ucrounuku ODBC wim ADO.

NMnopt/3kecnopT AaHHBIX

Bo3moxkeH UMIOpT/3KCIOPT AAHHBIX B cieayromue Gpopmarsr:
* Mapinfo MIF/MID;

* AutoCAD DXF;

« Shape SHP;

*  Okcnopt kaptel (WindowsBitmap (BMP));

*  Dkcnopt ceManTudeckux gaHHbix (MicrosoftExcel, HTML, TekcToBsiil opmar).

3.3.1.4. IIpeacraBiieHue JaHHBIX HA KapTe.

Kapra mMoxeT comepkarb MPOU3BOIBHOE YHCIO TPaUUECKUX CIOEB - OJHU U T€ XKe
rpaduyeckue CIoM MOTYT ObITh MOMENICHBI B pa3Hble KApThl C Pa3HbIMU HACTPOMKAMU
otobpaxenus. Kapta nMeeT BO3MOXKHOCTH 3aJaHUs IOJH30BATEIHLCKOTO MMEHH, IIBETa
(oHa 1 MacIITAaOHOU CETKHU.

JlaHHbIe, XpAHSIIUXCS B PA3HBIX CHCTEMaX KOOPAUHAT, MOKHO OTOOpakaTh Ha OJTHOM
KapTe, B OJHOW M3 KapTorpaduyeckux npoekuui. [Ipu 3ToM nepecuer koopAauHat (eciau
OH TpeOyeTcs) U3 OJIHOTO JAaTyMa B IpYrod U U3 OJHOU MPOEKIMH B APYTYIO MPOU3BOIUT-
csl Ipu 0TOOpaXEHUU ''HA JIETy' .

[IpuMUTHBBEI MOTYT WMETh WHIWBHUIyAJIbHBIC CTHJIM OTOOpakeHHS (IIBET, CTHUIIb,
TOJIIIIMHA JTUHUH; 1[BET U CTUJIb 3aJIUBKHU; MUKTOrpaMma; ¢hopMar TekcTa). TUIoBbIE 00b-
€KThl UMEIOT CTHJIb B 3aBHUCHUMOCTH OT pPeXHMa (COCTOSIHHSI), KOTOPBIA OMpeAemnseTcs B
OMOIMOTEKN TUIIOB 00BHEKTOB ¢J0si. CTUITh MPUMUTHUBOB MOKET MEPEONPEIEIATh KapToH -
JUTSI BCEX MPUMUTHUBOB MOXHO MPUHYAUTEIBHO 33]1aTh OJIMH CTUJIb.

Ctunp 00BEKTOB MOKHO MEHATH C TIOMOINBIO TEMAaTHUECKUX packpacok. [Ipu stom
packpacka MOXeT ObITh CO3/[aHa TI0 CEMaHTUYECKHUM JIaHHBIM WJIH MPOTPAMMHO.

EcTh BO3MOXHOCTH BBIBOJIUTH JJISI BCEX OOBEKTOB CJIOS HAAMHUCU WM OUpPKH. TekcT

HaAIIMCH MOXECT 6paTBCSI 13 CEMAHTHYECKOU 0a3bl JaHHBIX. Tekct HaAIIMCH TAaKXKE€ MOXKET
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HepeorpeAeaThCs MPOrpaMMHO. BUpPKU reHepUpyOTCsS aBTOMAaTUHYECKH, HO MOTYT TTOTOM
pPacCTaBIISITHCA MOJIB30BATENIEM B HY’KHOE PACIOJIOKEHHUE U B HY>)KHOM OpUEHTALINH.
Jlyist OBICTPOro MepeMelieHusl B HY>KHOE MECTO KapThl MOXKHO YCTaHABJIMBATh 3a-
KJIaJKH. 3aKJIaJKa Ha TOUKY Ha MECTHOCTH C OIIPEIEIIEHHBIM MacIITabOM OTOOPaKEHHS.
Kapty MoxHO nedaTaTh ¢ pa3IuyHbIMU ONIUSIMU (Ha OJTHOM CTPAHMIIE WU HECKOJb-
KUX CTpaHUIAX, B 3aJJaHHOM MaciuTabe WM BIIKMCaB B 3aJjaHHbIE Ta0apUThl, HA CTpaHUIAX

JUTSL IOCJIENYIOIIEH CKIICUKH U T.1.).

3.3.1.5. Opranu3anus Kapr.

Nmeercst BO3MOXKHOCTh YJOOHO OpraHu30BaTh KapThl, 0ObEIUHEHHbIE O0IEH Tema-
TUKOH. COBOKYITHOCTh KapT, 00bEIUHEHHBIX OOIMM IOJIb30BAaTEIbCKUM UMEHEM U, €CIIU
TpedyeTcs, HA0OPOM UEPAPXUUYECKUX CBA3EH MEXAY STUMHU KapTaMH, MPEACTaBIsET COO0M
IIPOEKT.

B pamkax mpoekrta KapThl MOXKHO CBSI3bIBaTh MEXAY COOOM C IMOMOIIBIO TUIIEPCCHI-
JoK. ['unepccpuika onpenensercss oT 00beKTa B OJHOW KapTe K APYroi KapTe ¢ yKazaHuEM

MCECTOPACIIOJIOKCHUA U Maciitada.

3.3.1.6. PenakTupoBanue 00beKTOB.
JIyist peakTUpOBaHUs U BBOJAa OOBEKTOB MPETYCMOTPEHBI:
*  BO3MOXHOCTH BBOJIA U PEIAKTUPOBAHMSL:
- BBOJ C SKpaHa MBIIIKOM;
- BBOJ| 10 KOOPJIMHATAM C KJIAaBHATYpHI;
- TPACCUPOBKA JIMHUM;
- aBTO3aMbIKaHUE KOHTYPOB;
- BBIpE3Ka/KOMMPOBaHUE/BCTaBKa — IyOJIMPOBAHUE;
- IOBOPOT 00BEKTA.
* omepanuu oTMeHbI/Bo3Bpata AeiicTBus (Undo / Redo).
*  pEIaKTUPOBAHME IPYIIIbI OOBEKTOB:
- YAAJIEHHE - IEPEMEILICHHE;
- TyOJIMpoBaHUE;
- IOBOPOT - BBIPE3Ka/KOMUPOBAHNE/BCTABKA.

*  peJaKTHPOBAHHUE AIEMEHTOB OOBCKTA:
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- IepeMeleHue/yaaieHue/BCTaBka y3oB;
- IepeMenieHue/ynanenue peoep;
- pa30HeHne yJ4acTKa CHMBOJIBHBIM OOBEKTOM.

* TpaHcdopManus.

3.3.1.7. BekTopHbIe oBepJieliHbIe ONlepaIuu.

OBeprieil - onepanys HAUTOKEHUS APYT HA Ipyra ABYX WK O0Jiee CIIOeB, B pe3yJIbTaTe
KOTOpO 00pa3yercs OJUH TMPOU3BOJIHBIN CIOM, coaepKalluii KOMITO3HUIMIO MPOCTpaH-
CTBEHHBIX O0OBEKTOB UCXOJHBIX CJIOEB, TOMOJIOTHIO 3TON KOMIIO3UIIMKM U aTpuOyThI, apu (-
METHYECKH WUJTU JIOTUYECKU TIPOU3BOIHBIC OT 3HAYCHHU aTPUOYTOB MCXOIHBIX OOBEKTOB.

[ToanepxuBaroTCs ClieyIoNIre BEKTOPHbIE OBEPIJICHHbIE OTIepallUu:

* 00BbeauHeHue 00BEKTOB ¢ HacieaoBanueM ID (yHukaibHOrO uaeHTUGUKaTOpa);

*  pazbeAUHEHHE OOBEKTOB;

*  pa3JelIeHHE OJTHOT0 00BEKTA IPYNION OOBEKTOB,;

*  BBIPE3Ka U3 OJIHOTO 00BEKTA 00JACTH TPYIIIHl 00HEKTOB;

* oTpe3aHue 00bEKTa BHE 00JIACTU TPYIIIBI IPYTUX OOBEKTOB;

*  Y3JIOBAaHME;

* OydepHbIE 30HBI;

*  IOCTPOEHHE KOHTYPOB IO CETH.

3.3.1.8. KoppekTupoBka pacTpos.

B cucteme peannzoBaHa KOPpEKTUPOBKA PACTPOBBIX (haliiIoB, COAEPIKAIINX CKAHUPO-
BaHHYIO C IUIAHIIETOB TOMOOCHOBY. KOppeKkTHpOBKa MCKaKEHNUI CKaHUPOBAHUS TIPOU3BO-
JUTCS TI0 TOYKaM pacTpa, KOOPAUHATHI KOTOPBIX U3BECTHBI. Kak MUHUMYM JTOJKHBI OBITH
W3BECTHBI YETHIPE TOUKH, OMPEACIISIONINE YTIIbI TUIAHIIETA.

[Iporienypa KOPPEKTUPOBKHU CO3/IAE€T HOBBIM PACTp, YIJIbI KOTOPOTO COBIAJAIOT C YT-
JaMU TUIAHINETa, T.€. MpoIeaypa KOPPEKTUPOBKU 00pe3aeT OTCKaHUPOBAHHBIC, HO JIUIII-

HHE, TIOJIS.

3.3.1.9. MoaeaupoBaHue ceTeil U TOMOJOTHYECKHE 321a4YU HA CETAX.
Hapsny ¢ o6brunbim st I'UC paznenenneM 00BEKTOB Ha KOHTYPBI, JJOMaHbIE, KOM-

OMHUPOBAHHBIE KOHTYpPHI, KOMOMHUPOBAHHBIC JIOMaHbie, Zulu TOAIEPKUBAET JTHHEHHO-
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y3J0BYIO TOMOJIOTHIO, YTO IO3BOJISIET MOJEIUPOBATh WHXKEHEPHBIE CETH U JpYrue ce-
tu. Tomosnornyeckas cereBas MOJeNIb NPEACTABIsIET cOOON rpad ceTH, y3JlIaMu KOTOPOro
ABJISIFOTCS. TOYEYHbIE OOBEKTHI (KOJOIIBI, UCTOYHUKH, 3aBUKKH, PYOWIbHHUKHU, MEpe-
KpPECTKH, MOTpeOuTeNu u T.14.), a peOpamu rpada SBISIOTCS JIMHEHHBIE 00BEKTHI (Kabenu,
TpyOONPOBOBI, YYaCTKH JOPOKHOM CETH U T.1.).

Tomonornyeckuid pepakTop CO3JAaET MATEeMaTHYECKyI0 Mojienb Tpada ceTh Hemno-
CPEICTBEHHO B Ipoliecce BBoAA (pucoBanus) rpaduueckoit nupopmanuu. Mcnonb3ys Mo-
JIeJIb CETH MOKHO peliaTh psijl TOMOJOTUYECKUX 3a/1ay, MOUCK KpaTyalllero myTH, aHaIu3
CBSA3HOCTH, aHAJIU3 KOJIELl, aHAJIU3 OTKIIOYEHUHN, TOUCK OTKIIOYAIOIIUX YCTPOMCTB U T.1I.
MOXHO MEHSITh COCTOSTHUS OOBEKTOB (MEPEKIIIOUCHUS) C MOCTIEAYIONUM aBTOMAaTUYECKUM
OOHOBJIEHUEM COCTOSIHUSI BCEH CeTH (HampuMep, BKIIOUCHHUE/BBIKIIOUEHUE 3aIBHXKKU TPY-
00IpPOBO/Ia) BHIMOJIHATH MOUCK OTKJIIOYAIOIIUX YCTPOUCTB ((pOpMHUpPOBAHUE CITUCKA OOBEK-
TOB, UMEIOIIUX TPU3HAK 'OTKIIIOYAIOIIEe YCTPONCTBO'", MPU OTKIIOYEHUH KOTOPBIX BbI-
OpaHHBI OOBEKT TaKXKE IMEPEBOJMUTCS B COCTOSHUE 'OTKIIOYEH'), KpaT4alImmx IyTen
(HaxoIUTh KpaTyalIiii MyTh MO CETH MEXAYy BHIOPAHHBIMH y3JIaMH C yYETOM HallpaBiie-
HUI YYacTKOB), CBSI3aHHBIX OOBEKTOB (HAXOJUTCSI MHOXECTBO OOBEKTOB CETH, TOCTUKHU-
MBIX M3 BBIOPAHHOTO y371a CE€TH, TOCTHKUMOCTh MOXKET OIpEAeTAThCS 0e3 yueTa Harpas-
JICHUS yYaCTKOB, C YIETOM U MPOTUB HAMPABJICHHS yYACTKOB), HICKaTh BCE KOJBbIA CETH, B
KOTOPbIE BXOJIAT BCE BHIOPAHHBIC OOBEKTHI.

CeTb BBOJIUTCS KaK COBOKYITHOCTh THUITOBBIX TOUYCYHBIX OOBEKTOB, COCTMHCHHBIX TH-
MOBBIMU JIMHEHHBIMU 00BEKTAMHU, UMEIONTUMU MpU3HaK ''ydacTok'. Mudopmarms o Tormo-
joruvd GOpMHUPYETCS] aBTOMATUYECKU - €CIIM ' TOTSAHYTH  3a y3€ll WIh pedpo, CBsI3aHHbIE
OOBEKTHI Takke mepemermaroTcs. OOBEKThl CETH MOXKHO OTKPEIUISTh U 3aHOBO MPHUKPEII-

JATH APYT K APYTY OJHUM JBUKEHUEM MBIIIKHU.

Mopenb cetu Zulu siBisieTcsi OCHOBOM AJisi pabOThl MOJYJII pacyeTOB MHKEHEPHBIX

cererd ZuluThermo.
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3.4. UncrpymenrtajabHasi reoudgopmanuonnas cucrema 'MC Zulu.

Monyne ZuluThermo mo3BosisieT co3AaTh pacCUE€THYIO MATEMAaTUYECKYIO MOJIENb CETH,
BBITIOJIHUTH MACMIOPTU3AIMIO CETH, U HA OCHOBE CO3[JaHHOM MOJENH penaTh HHPopMalu-
OHHBIE 33J]a4M, 3a/1a4d TOIOJIOITMYECKOT0 AHAIIN3a, U BBINOJHATH PA3JIUYHbBIE TEIUIOTH-
PABIIMYECKUE PACUETHI.

Pacdery noamexaTt TymMKOBBIE M KOJIBLEBBIEC TETLIOBBIE CETH, B TOM YHUCJE C MTOBBICH-
TEJIbHBIMU HACOCHBIMU CTAHLIMSIMU U JPOCCETUPYIOIUMH YCTPOCTBaAMU, padOTaIOIuUE OT
OJIHOTO WJIM HECKOJIbKUX HCTOUYHHUKOB.

[Iporpamma npeaycMaTpuBaeT TEILUIOTHAPABINYECKUNA PACUET C MPUCOECAUHEHHEM K
CeTU WHIMBUIAYAIbHBIX TEIUIOBbIX NMYHKTOB (UTII) u neHTpanbHBIX TEMJIOBBIX MyHKTOB
(ITII) mo HECKONBKUM JAECSITKAMU CXEMHBIX DPEIICHUN, MPUMEHSIEMBIX Ha TEPPUTOPUU
Poccun.

Pacuyer cucrem TemnocHaOXeHHsI MOKET MPOU3BOJIUTECS C YUETOM YTEUEK U3 TEIlIOo-
BOI CETH M CUCTEM TEIUIONOTPEOICHUS, a TAKKE TEIIOBBIX OTEPh B TPYOONIPOBOJAX TEII-
JIOBOM CETH.

Pacuer TemioBbIX MOTEPh BEACTCS OO 10 HOPMATUBHBIM MOTEPSIM, OO0 10 (HaKTH-
YECKOMY COCTOSTHUIO U3OJISALIHH.

Pacuetrsl ZuluThermo MoryT paboTarh Kak B TECHOM MHTErpanuu ¢ reouHpopmaliu-
OHHOM cuctemot (B Buae moayis pacmuperus: [ IC), Tak u B Buje otTnensHOM 6ubanore-
KM KOMIIOHEHTOB, KOTOPbIE TTO3BOJISIIOT BBIIOIHITH PACUEThI U3 MPHUIIOKEHHUI MOJIb30BaTe-
JIEH.

Cocras 3anau:

*  IIOCTPOEHUE PACUETHON MOJIENIN TEIUIOBOM CETH;

* MacmnopTu3alus 0ObEKTOB CETH;

*  HaJaJOYHBIN pacyeT TEIIOBOM CETH;

* [OBEPOYHBIN pacyeT TEIIOBOM CETH;

*  KOHCTPYKTOPCKHH pacyer TEeIIOBOM CETH;

* pacuer TpeOyeMoil TeMnepaTypbl Ha HCTOYHUKE;

* KOMMYTal[MOHHBIE 33]1a4u;

*  TOCTPOEHUE MbE30METPUUECKOTO IpaduKa;

® PpaCdCT HOPMATHUBHLIX IIOTCPb TCIIJIA YEPE3 U30JIALUIO.
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3.4.1. [TocTpoenne pacyeTHOI MO TENJIOBOH CeTH.

[Ipu pabote B reonH(POPMAITMOHHON CUCTEME CETh TOCTATOYHO MPOCTO U OBICTPO 3a-
HOCHUTCSI C TIOMOIIIBIO MBIIIKU WM M0 koopauHatam. [Ipu sTom cpasy dhopmupyercs pac-
yeTHas Mojielib. OcTaeTcs JIUIb 33J]aTh pacCUETHbBIC MApaMETPbl 0OBEKTOB U HAXKATh KHOTI-
KY BBIIIOJIHEHHS Pacyera.

MareMaTtuyeckass MOJ€NIb CETU MJISI MPOBEICHUS TEIUIOTHUIPABIMYECKUX PACUETOB
MpeACTaBIsieT co00it Tpad, TIe TyramMu, COCTUHSIONIMME Yy3JIbl, SBJISIOTCS YYaCTKU TPY-
OOMPOBOIOB.

VYyactok n300pakaeTcss OHOM JIMHHMEH, HO MOXKET O3Ha4yaTh HECKOJIbKO COCTOSIHUH,
3aJJaBAEMBIX Pa3HBIMU PEKUMAMU:

Pesama | ———t—— EKMOYEH
Pexama 2 = OTHIDOYEH

Pesama 3 b omImONEH 0bpaTHLIY

Pexama 4 OTHIOYEH 10 JAK0 LFE

Puc. 1. U300pakeHne HeCKOJIBbKUX COCTOSTHMH YYaCTKOB,
3a/laBaeMbIX Pa3HbIMH Pe:KMMAMM

DTo BHeUIHee IpejcTaBieHue cetu. llepen HauanoM pacuera BHEIIHEE MpecTaBie-
HUE CETH, B 3aBUCUMOCTH OT THUIIOB U PEKUMOB IJIEMEHTOB, COCTABJISIFOIINX CETh, MPE00-
pasyercs (KoAUpyeTcs) BO BHyTpPEHHEE MPeACTaBlIeHUEe, IO KOTOPOMY U TIPOBOAMUTCS pac-
Yer.

[IpocThIM y3710M B MOJEIHM CUMUTAETCS JIFOOOW y3eJ, YbM CBOMCTBA CIIELUAIBLHO HE
oroBopeHbl. [IpocToit y3en Cay>KUT TOJBKO MJi COCAUMHEHHUS y4acTKOB. TakuMu y3JiamMu
IUIS MOZENH SIBJISIFOTCSL TEIIOBBIE KAMEPBI, OTBETBJIEHHUS, CMEHBI IUAMETPOB, CMEHA THUIIA
MPOKJIAJKKA WIIM TUTIA U30JISIUU U T.1.

Bo BHyTpeHHElH KOIUPOBKE TaKWe y3JIbl MpEeBpaIlatoTcs B JABa y3ja, OJIUH B MOJIal0-
meM TpyoompoBoje, APyroi B 0OpaTHOM. B KaX7ioM y35ie€ MOXKHO 3aJ1aTh CIUB BOJIBI U3
MOAIOIIETO W/UJIU U3 00paTHOTO TPYyOOIPOBOIOB.

[ToTpeOuTens TETIOBOM HEPTUU XaPAKTEPU3YETCs PaCUCTHBIMU HArpy3kamu Ha CH-
CTEMY OTOIUICHHUS, CUCTEMY BEHTIJISIIIUM U CUCTEMY TOPSIYET0 BOJOCHAOKEHUS U pacueT-
HBIMU TeMIIepaTypaMud Ha BXOJI€, BBIXOJE IMOTPEOUTENs, U PacyeTHOM TemmepaTrypoi

BHYTPEHHETO BO3/lyXa.
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B onHOMMHEWHOM MpeCTaBICHUU MOTPEOUTENh - ATO Y3JIOBOM 3JIEMEHT, KOTOPBIN
MOET OBITh CBSI3aH TOJIBKO C OJJHUM yUaCTKOM.

BHyTpeHHsI1 KOAMPOBKA MOTPEOUTENS CYIIECTBEHHO 3aBUCUT OT €ro CXE€Mbl MPHUCO-
€MHEHHUSI K TEeTIOBOM ceTU. CXeMbl MOTYT OBITh 3JIEBATOPHbBIC, C HACOCHBIM CMEIICHUEM,
C HE3aBUCHMBIM MPUCOEANHEHUEM, C OTKPBITHIM WM 3aKPBIThIM 0TOOpoM Bojbl Ha I'BC, ¢
pEryJaTOpaMH TEMIIEPATYPBI, OTOILICHHS, pacxoaa U T.1. Ha naHHbId MOMEHT B pacnopsi-
KEHUU TI0JIb30BaTeNs 35 CXeM MPUCOCTUHEHUS MTOTPeOUTEeeH.

Ecnu B 31aHMM HECKOJIBKO Y3JIOB BBOJIa, TO OOBEKTOM ''TIOTPEOUTENIH MOXKHO OITH-
caTh Kaxblii BBOJI. B Toke BpeMs Kak OJIMH MOTPEOUTENh MOXKHO OMUCATh IENIbIA KBap-
TaJ WIA 3aBOJI, 3aJ1aB JIJIsl TAKOTO MOTPEOUTENsI 0000IIEHHBIE TEIUIOBBIC HATPY3KH.

OO06001IEeHHBIN MOTPEOUTENb - ATO y3€J, Ha KOTOPOM Harpyska 3ajaercs JuOo mo-
TpeOIsIEMBIM PACX0JI0M, JTUOO0 Pacxo/1 00YCIOBIICH 3aJJaHHBIM COITPOTUBJICHUEM Y3JIa.

Takol 00BEKT y1I00HO UCIOJIB30BaTh, KOTJa BO3HUKAET HEOOXOAUMOCTh PAacCUUTATh
TUIPABIMKY ceTu 0e3 MHGOPMAIIMK O TEIUIOBBIX HArpy3Kax U KOHKPETHBIX CXeMax MPHUCO-
eJIMHEHUs oTpeOuTeNnel K TeraoBoil cetu. Hampumep, mpu pacuete MarucTpajibHBIX Ce-
Tel uHpOPMAIIMU O KBAPTAIBHBIX CETSIX MOXKET HE ObITh, a JUIsl OLEHKH MOTEPh HAIoOpa B
MarucTpassix JA0CTaTOYHO 3aJaTh 000OIIEHHBIE PAaCcXO/bl B TOUKAX MPUCOEAUHEHUS KBap-
TaJIOB K MAaruCTPAJIbHOM CETH.

B oagnonuuelinoM n300paxeHnu He TpeOyeTcs MOAKIoYaTh 0000IEeHHbIN TOTpeou-
TeJIb Ha OTACIBHOM OTBOSIIEM YUYacTKe, KaK B cllydae MpocToro norpeourens. To ecTh B
ATOT Y3€Jl MOXKET BXOJAUTh W/WUITU BBIXOJUTH JTI000€ KOJIMYECTBO YYACTKOB. DTO MO3BOJISIET

6I>ICTpO " YI[O6HO, C MMUHHUMAJIbHBIM KOJIHYCCTBOM HMCXOAHBIX JAaHHBIX.

:
e ——o

HMETOYHUK O%o0LWeHHbIe NoTpesuTeNnun

Puc. 2. O6001meHHbIiI NOTPEOUTEH

LTII - 510 y3en IOMOJHUTEIBHOIO PETYJIUPOBAHUSA W PACIPEACICHUS TEILUIOBOM
sHeprun. Hanuuume takoro y3ia rnojapasymeBaeT, 4To 34 HUM HaXOJUTCS TYIIHKOBAs CETh, C
uHIUBUAYaTbHBIMU TIOTpeOuTensimu. B LTIl MoxkeT BXOAWTH TOJNBKO OJWH Y4YacTOK W

TOJIBKO OAWH Yy49aCTOK MOKCT BBIXOIHWTb. HpI/I‘—IeM BXOI[HIHI/Iﬁ Y4aCTOK HACT CO CTOPOHBLI
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MarucTpaiiy, a BBIXOSAIIMNA y9acTOK BeJIeT K KOHEUHBIM MOTpeOuTensiM. BHyTpeHHss KO-
nupoBka L[TII 3aBuCHT OT €ro cxeMbl IPUCOSTUHEHHUS K TEIUIOBON CETU. DTO MOXKET OBITH
rPYNIOBOM 3JIE€BATOP, TPYIIIOBOM HACOC CMENIEHUS, HE3aBUCUMOE TOAKIIOYEHUE TPYIIIIbI
norpebureneii, 6oinepsl Ha 'BC u T.1. Ha gaHHbIil MOMEHT B pacnopsKeHUU MOJIb30Ba-

tens 29 cxem npucoenunenus LTIL.

MarucTpans
O
¥
¥
™
r
®+——10
¥
D

Puc. 3. ITII

Ilepembluka MO3BOJSIET CMOJEIUPOBATh YYAaCTOK, COCAMHSIONMIUM MOJAIONINN U 00-
paTHBIN TPyOOIIPOBOABL. B 3TOT y3e11 MOKeT BXOJIUTh W/UJIN BBIXOJIUTH JIF000€ KOJIMUECTBO

YYaCTKOB.

Puc. 4. Ilepembruxa

Tak kak mepeMbluKa B OJTHOJMHEWHOM H300pa)KEHUM MPEJCTaBIICHA y3JIOM, TO IS
MOJICIIUPOBAHUSL COSAMHEHUS MEXKIY MOJAOIIMM TPyOOIPOBOJIOM OJHOTO y4acTKa U 00-
paTHBIM TPYOONPOBOJIOM JPYTrOro ydyacTKa OJHOTO dJIEMEHTa ''TepeMbluKa' HEeI0CTaToyY-
HOo. [loHanoOsTCA emie ABa ydacTKa: OJWH TOJBKO MOJAOIINNA, APYrod - TOJBKO oOpart-

HBIN.

C $

Puc. 5. Coequnenne Mexx1y nogaluuM TPyOONnpoBOAOM OTHOTO YYACTKA U 00paTHBIM TPyOonpo-
BO/IOM JIPYIOro y4acTka
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HacocHas cranIus B O JHOTUHEHHOM M300paXEHUH MPEACTABISETCS OJJHUM y3JoM. B
3aBUCUMOCTH OT TAOJIMYHBIX MMApPaMETPOB ATOTO y3Jia HACOC MOKET OBITh YCTAHOBIICH Ha
MoJIaloIIeM WM 00paTHOM TpyOOmIpoBojie, TuO0 Ha 000UX TPpyOOIPOBOIaX OJHOBPEMEH-
HO. [y 3a1anus HanpaBlieHUs ACMCTBUSI Hacoca B 3TOT y3€J TOJIbKO OJIMH y4acTOK 00s13a-

TCJIbHO AOJIKCH BXOJAUTDb U TOJIBKO OJJMH YYAaCTOK OOJI’KCH BBIXOJAUTD.

et P ————

C _:)—(E,\—(}—.—(:)

Puc. 6. HacocHas cranuus

Hacoc M0:xHO MozaenupoBaTh ABYMs CIocoOamMu: MO0 Kak UealbHOE YCTPONCTBO,
KOTOpPOE€ M3MEHSET JAaBlIeHNE B TPyOONPOBO/IC HA 3aIaHHYI0 BETUYHHY, JIN0O KaK YCTPOii-
CTBO, pa0OoTaloIIee C y4eTOM pPealbHON HAITOPHO-PACXOTHOM XapaKTEPUCTUKH KOHKPETHO-
ro Hacoca.

B nepBom ciyyae mpocTo 3ajaeTcsl 3Hau€HHE HAropa Hacoca Ha MOJAIoIIEM H/WId
obpatHOM TpyOomnpoBoje. Eciau 3HadueHue Hamopa Ha OJHOM W3 TPYOOIPOBOJOB PABHO
HYJI0, TO HAacCOC Ha 3TOM TpyOompoBojae OTCyTCTByeT. Ecnm 3HaueHue Hamopa oTpulila-

TCJIBbHO, TO 3TO 03HA4YaCT, YTO HACOC pa60TaeT HaBCTPCUY BXOIANICMY B HCTO YUACTKY.

H=10n H=-10n
Gt 7}_,_._«3 Ot ,'-._(>
H=tlﬂn B=1ﬂn
G—idq =0 O—i =—
50'I 207
.‘w-‘ T T M

Puc. 7. IIbe3omerpuyeckue rpaguku

Ha pucyHnke BUAHO, Kak pa3iMyHble HANpaBICHUS YYaCTKOB, BXOMSIIUX U BBIXOS-
IIMX M3 HACOCa B COYETAHMM C Pa3HBIMU 3HAKAMM HAINopa, BIMAIOT HA pe3yjbTaT pacyera,
OTOOpPAKEHHBIN Ha MHE30METPUUECKUX IpaPuKax.

Korzaa 3amaercs TOJIBKO 3HAUEHHE HANopa Ha HAcOCEe, OHO OCTAETCS HEM3MEHHBIM HE

3aBUCHUMO OT IIPOXOAAIICTO Y€PEC3 HACOC pacxoa.
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Ecnu monenupoBate paboTy Hacoca ¢ yuetoM ero QH xapakTepucTtuku, TO clieayer

3a/1aTh PacXo/pl ¥ HAIlOPbl HA TPaHULAX padoyel 30HbI Hacoca.

Hmax S,

Hmin

Gmin Gmax

Puc. 8. HanopHo-pacxoaHasi XapakTepucTHKa Hacoca

[To 3amaHHBIM JBYM TOYKaM OMpeesseTcs mapadona ¢ MAaKCUMYyMOM Ha OCH JlaBiie-
HUH, IO KOTOPOH pacueT u OyAeT OmpenessiTh HAMop Hacoca B 3aBUCUMOCTH OT pacxoja.
Crnemyer OTMETUTh, UYTO XapaKTEPUCTHKA, 33/1aBacMasi TAKUM 00pa3oM, MOXKET OTJIMYATHCS
OT peaJbHOM XapaKTepUCTUKHU HAcoca, HO B Mpejesiax padoueil obnactu o0e XapakTepu-
CTUKHU MTPAKTUYECKH COBITAIAI0T.

Jl7is omMcaHus HECKOJBKUX MapauieTbHO paboTaroNIMX HACOCOB JOCTATOYHO 33/1aTh
WX KOJIMYECTBO U PE3YJIbTUPYIOIIAs XapaKTEPUCTHKA OYJET OIpe/iesieHa IPU pacyeTe aB-
TOMATUYCCKHU.

Tak kak Hamopsl Ha TpaHuIlax padodeit obiacTu Hacoca OepyTcst U3 CIPaBOYHUKA U
BCETJIa MOJIOKUTENBHBI, TO HAMpaBlIEHUE JCHCTBUSA TAaKOTO Hacoca OyAeT OmpenemsiThCs
TOJILKO HAIPaBJICHUEM BXO/SIIETO B y3€J y4acTKa.

Jlpoccenupytoliye yCTpoicTBa B OJHOJMHEHHOM MPEICTABICHUU SIBISIOTCS y3JIaMH,
HO BO BHYTPECHHEH KOJAMPOBKE - 3TO JIOMOJHUTEIBHBIC YIACTKH C TTOCTOSTHHBIM WJIH TIepe-
MEHHBIM COIPOTHBICHUEM. B npoccenupyrommii y3en 00sS3aTelnbHO OJKEH BXOIUTh

TOJBKO OJHH Y4aCTOK, X1 TOJIBKO OIWH YI4aCTOK M3 y3Jia JOJIZKCH BBIXOIUTD.

Ha nogawwem mpySonpoBoge Sreg‘

PO . -~ BN ’

g )

Ha oSpamxon nmpySonpoBoge

O O

Puc. 9. /Ipoccesmpyromme ycTpoicTBa
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C TOYKM 3peHus MOJENH JpOoccesibHas Iaida 3To PUKCUPOBAHHOE CONPOTHUBIICHHE,
oTpesensieMoe AUAMETPOM IIai0bl, KOTOPOE MOXKHO YCTaHaBJIMBATh KaK Ha IMOJAIOIIEM,
Tak U Ha oOpaTHOM TpyOompoBoje. Tak Kak 3TO HEPETYIUPYEMOE CONPOTUBIIEHUE, TO Be-
JUYMHA TACUMOro aii00il Hamopa 3aBUCUT OT KBaJlpaTa, IPOXOSLIEro Yyepes maiidy pac-
X0/J1a.

Ha pucynke BUJIHO, KaKk MEHSIOTCA MOTEPH Ha 111aii0e, yCTAaHOBJIEHHON Ha MOIAaI0IIEM

TpyOOIIPOBOJE, NIPU YBEIUYECHNN PACX0/IA YEPE3 HEE B JIBA pasa.

G=6.25 G=12.5
60 | ] 60
&0 1 &0
40 40
30 30 =
20 20
10 0
o YT o T

Puc. 10. Ipocceabnasi maiioa

PGFYJ'I}ITOP JaBJICHUA - YCTPOﬁCTBO C IMICPCMCHHBIM COIIPOTHUBIICHHUCM, KOTOPOC I103-
BOJIACT MMOAACPKHUBATL 3a1aHHOC HABJICHUC B Tp}I601'IpOBOI[C B OIIPpCACIICHHOM IHAIIa30HC
HU3MCHCHUSA pacxo/a. PGFYJIHTOp AAaBJICHUA MOKCT YCTAHABJIMBATHCA KaK Ha ITOJArOIICM,

TaK ¥ Ha 00paTHOM TPyOOIPOBO/IE.

G=12 .5 G=25.0
B D
60 | &0
50 50
40 40
30 30
20 20
10 10
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Puc. 11. Peryasitop naBJjieHus

Ha pucynke nmokaszaHo, 4yTo Mpu yBEJIMYEHHH B JBa pa3a pacxoja 4yepe3 peryisarop,
YCTaHOBJICHHBIA B 0OpaTHOM TpPyOONpPOBOJIE, 1aBJICHUE B PETYJIMPYEMOM Y3JI€ OCTAETCS
ITOCTOSIHHBIM.

BenvuuHa conpoTUBIEHUS PETYsATOpA MOXKET M3MEHAThCA B Ipejesiax oT Oecko-

HCYHOCTHU OO0 COMMPOTUBJICHUSA IMOJHOCTBIO OTKPBITOI'O PCTYJIATOPA. Ecan YCIIOBUSA pa6OTBI
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CETH 3aCTaBJISIOT PETYJISATOP MOJHOCTHIO OTKPBITHCS, TO OH HAaUMHAeT paboTaTh Kak Hepe-
IYJIUPYEMBIN APOCCETUPYIOIIUN y3€.

PaboTa perynsTopa pacnoyiaraéMoro Haropa aHajoruyHa padbore peryisropa aaBie-
HUs, TOJIBKO B 3TOM CIIydae PEryysTop CTapaeTcs JIepKaTh MOCTOSHHON 3aJaHHYIO BEJIU-
YUHY PacroJiaraeMoro Hamopa.

Perynarop pacxona - 3To y3eJ ¢ IEpEeMEHHBIM COMTPOTUBIIEHUEM, KOTOPOE MO3BOJISIET
MO//IEP>KMUBATh OCTOSHHBIM 3a/IaHHOE 3HAaYEHUE MPOXOIAILIErO YEPE3 PETYIIATOP pacxo/a.

Perynarop MOXHO ycTaHaBIMBATh KaK Ha MOJAIONIEM, TaK U HA 0OpaTHOM TpyOOIpo-
Bozae. K pabore perymstopa pacxoja MOXHO OTHECTH BCE CKa3aHHOE IMPO PETyJATOPbI

JaBJICHUA.

3.4.2. Hasiajo4yHbIi pacuer TeNJI0BOM CeTH.

[lenpro HaMaMOYHOTO pacyeTa sBIsAeTCS oOecreueHrne noTpeduTeNeld pacueTHbIM KO-
JUYECTBOM BOJIbI M TEIUJIOBOW 3HEpruu. B pe3ynbrare pacuera oCymecTBISETCS MOaA00p
3JIEBATOPOB W HMX COMNEN, MPOU3BOIAUTCS PACUET CMECHUTEIBHBIX W JIPOCCEIUPYIOIINUX
YCTPOMCTB, OINpEAENIeTCs] KOJIUYECTBO U MECTO YCTAaHOBKU APOCCENbHBIX IIai0. Pacuer
MOKET MPOU3ZBOAUTHCS MPU U3BECTHOM PACIIOIAaraéMoOM HANoOpe Ha MCTOYHUKE U €r0 aB-
TOMaTUYECKOM NOAOOpPE B Ciyyae, €clid 3aJJaHHOTO Harmopa He JJOCTATOYHO.

B pesynbrare pacuera onpenemnsitoTcsl pacXo/sl U OTEPU Haropa B TpyOOIpoBoIax,
HaIophsl B y3JIax CETH, B TOM YHCJIE pacriojaraéMble Harophl y notpedurTenei, rTeMmmnepary-
pa TETUIOHOCHUTEIIS B y3JlaX CeTH (IIPH Y4YeTe TEIUIOBBIX MOTEPH), BETUYMHA U30BITOUHOTO
Haropa y notpeouTenei, TeMepaTypa BHyTPEHHETO BO3AyXa.

JlpoccennpoBanre U30BITOYHBIX HAITOPOB Ha AOOHEHTCKUX BBOJAX MPOU3BOJAT C IO-
MOIIIBIO COTIEIT AJICBATOPOB M JPOCCEIbHBIX maid. JIpoccenbHble maiobl nepea abOHeHT-
CKMMH BBOJIaMHM YCTAHABJIMBAIOTCS aBTOMATHYECKU Ha MOJArOIIEM, 0OpaTHOM MM 000UX
TpyOOIIPOBOJaX B 3aBUCUMOCTU OT HEOOXOJIMMOTO JIJIsi CUCTEMbBI THIPABINYECKOTO PEXKU-
Ma. [Ipu paboTe HECKONBKUX MCTOYHWUKOB Ha OIHY CETh OMpPEAENCTCS pacipeaesieHue
BOJIbI U TEIUIOBOM DHEPTUU MEXIy UCTOUHMKaMmH. [logBoauTcs OanaHc Mo BOJE M OTIY-
IIEHHOW TETIJIOBOM SHEPTHEH MEXIy UCTOYHUKOM M moTpedutensmMu. OnpeaensroTcs mo-
TpeOUTENTN U COOTBETCTBYIOUINNA UM MCTOYHHUK, OT KOTOPOTO JaHHbIE TOTPEOUTENH TOTY-

YaroT BOAY U TEIJIOBYIO HEPTHIO.
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3.4.3. IloBepouHbIii pacyeT TENJI0BOH CETH.

[{enpr0 TOBEPOYHOTO pacyeTa SBISIETCS ompeneiieHne (GaKTHUECKUX PacXo/0B Tell-
JIOHOCUTENISI Ha y4acTKaxX TEIJIOBOM CETH M y MOTpeOuTeNe, a TakKe KOJTMYECTBE TEII0-
BOH SHEPTHH TOJydaeMoi MOTpeOuTeneM Mpyu 3aJaHHON TeMITepaType BOJIbI B MOJAIONIEM
TpyOOIPOBOJIE U pacHoiaraeMOM HArlope Ha UCTOYHUKE.

Co3nanHass maTemMaTH4ecKkass HMMUTALMOHHAS MOJENb CHCTEMbl TEIJIOCHAOKEHHUS,
CiayKamas Uil pelIeHrs] MOBEPOYHOM 3aJa4v, MO3BOJISIET aHAIM3UPOBATH THAPABINYE-
CKUI U TEIUIOBOM PEKUM PabOThl CUCTEMBI, a TAK)KE MPOTHO3UPOBATh U3MEHEHUE TEMIIe-
paTypbl BHYTPEHHEro BO31yXa y norpebuteneil. Pacuersl MOTYT HMpOBOJUTHCS MPU pas-
JINYHBIX UCXOJHBIX JAHHBIX, B TOM YHCJIE ABAPUMHBIX CHUTYAIUAX, HAPUMEDP, OTKIHOYE-
HUU OTJIEJIbHBIX YYaCTKOB TEILUIOBOM CETH, IEPEJayu BOJBI M TEIJIOBOM SHEPTUU OT OJIHO-
ro UICTOYHHUKA K JIPYTOMY IO OJTHOMY U3 TPyOONPOBOJIOB U T.].

B pesynbrare pacdera onpenemnsitoTcsl pacXo/sl U OTEpU Haropa B TpyOOIpoBoJIax,
HaIoOphI B Y3JIaX CETH, B TOM YHCJI€ pacIoyiaraeMble HANophl y MOTpeduTene, TeMiepary-
pa TEIUIOHOCUTENS B y3JIaX CETH (MpPU y4yeTe TEIUIOBBIX MOTEPH), TEMIIEPATypbl BHYTPEH-
HEro BO3/yXa y MOTpeOuTened, pacxoAbl U TEMIEpaTypbl BOJbI Ha BXOJE€ U BBIXOJIE B
KaXIyl0 cucTeMy TertonoTpedienus. [Ipu pabore HECKOIBKUX UCTOYHUKOB Ha OJHY CETh
ONPEAETSAETCS paclpeieieHUe BOAbl U TEIUIOBOM SHEPTrUM MEXy HcTouHuMKamu. [loaBo-
TUTCs OajaHC 1O BOJIC M OTIYIISHHOW TEIJIOBOM YHEPTrUe MEXy UCTOUYHHUKOM U MOTpe-
outensmu. OnpenensroTcs NoTpeOUTeN U COOTBETCTBYIOIIUM UM UCTOYHUK, OT KOTOPOTO

JAHHBIE TTOTPEOUTENH MOJIYJIarOT BOJY M TEIJIOBYIO SHEPTHIO.

3.4.4. KOHCTPYKTOPCKUI pacyeT TeNJI0BOH CeTH.

[{enpr0 KOHCTPYKTOPCKOTO pacuera sIBISETCS ONpeAeICHUe JUaMETPOB TPyOOIPOBO-
JIOB TYITMKOBOM M KOJIBIIEBOW TEIJIOBOW CETH MIPH MPOITYCKE IO HUM PAaCUETHBIX PacX0JI0B
MIpH 33JJaHHOM (UJTM HEU3BECTHOM) pacrojlaraeMoM Harope Ha UICTOYHUKE.

JlanHas 3aa4a MOXKET OBITh UCIIOIH30BAaHA TIPH BBIJAY€ Pa3pEIICHHs HA TTOAKITI0Ye-
HUE MoTpeOuTeNell K TEIUIOBOW CETH, TaK KaK B Ka4eCTBE MCTOYHHKA MOXKET BBICTYIATh
00011 y3eN CHCTeMBbI TeTTIOCHA0KEeHUS, HanpuMep TerutoBast kamepa. Jljis 6osee ruGkoro
pEIICHUS JTaHHOW 3aJIayMl MPeyCMOTPEHA BO3ZMOXHOCTh H3MEHEHHUS CKOPOCTH JIBHIKCHHUS
BOJIBI TI0 YYaCTKaM TEIUIOBOM CETH, YTO MPUBOIUT K H3MEHECHUIO TUAMETPOB TPYOOIPOBO-

Jda, a 3BHAYUT KU paciiojiaracMoro Hariopa B TOYKC IIOJKIIOYCHHAA.
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B pesynbrare pacuera onpeAensitoTcs AUaMeTpbl TPYOONpPOBOAOB TEIJIOBOW CETH,
pacrojaraéMblii Hamop B TOYKE MOJKIIOUYEHHS, PACXOJbl, MOTEPU HAMoOpa U CKOPOCTU

ABHWKCHUS BOABI HA Y4aCTKaX CCTH, PACIIOIaracMbIC HAIIOPbI HA HOTpC6I/IT€JI$IX.

3.4.5. Pacuer Tpe0yemoii TeMIepaTypbl Ha HCTOYHHUKE.
Ilenbto 3amaun SIBISETCS ONpPENEICHHE MUHUMAIbHO HEOOXOAMMON TeMIepaTyphl
TEIUIOHOCUTENSI Ha BBIXOJE U3 MCTOYHMKA JUIl OOECIEeUeHMs y 3aJJaHHOTIO MOTPeOUTENs

TeMIIepaTypbl BHYTPEHHETO BO3AyXa HE HIXKE PACUETHOM.

3.4.6. KoMMyTanMoHHbIE 32/1a4H.
AHaJIN3 OTKJIIOUCHHM, MEPEKIIOUCHNUM, TTOMCK OJIMKalIled 3alI0OpHOM apMaTyphl, OT-

KJIFOYAIOIIEH y4acTOK OT UCTOYHHUKOB, HJIM MTOJIHOCTBIO U30JMPYIOIIEH Y4acTOK U T.1.

3.4.7. IIbe3o0MeTpuYecKuii rpadguk.

Llenpr0 MOCTPOEHUS MBE30OMETPUUECKOr0 rpaduka sBISETCS HarIsIHas WLIOCTpa-
LU pe3yibTaTOB THIPABIMYECKOTO pacyera (HajJaJo4yHOro, IOBEPOYHOT0, KOHCTPYKTOP-
CKOTO0).

OTO OCHOBHOM aHAIIMTHYECKUNA MHCTPYMEHT CHELUAIMCTA M0 TUAPABINYECKUM pac-
YyeTaM TeIIoBbIX ceTei. [Ibe3omeTp mpencrapiser coOoi rpadudeckuil TOKyMEHT, Ha KO-
TOPOM HM300pakeHbl JIMHUM JABJICHUNA B MOAAIOUIEH M OOpAaTHOM MarucTpayisix TEMJOBOU
CEeTH, a TaKkke Mpouib pesnbeda MECTHOCTH - BIOJIb OMPENEICHHOTO MyTH, COSANHSIOIIE-
ro MEXIy coOOM J1Ba MPOU3BOJIbHBIX Y3J1a TEIJIOBOM CETH MO HEPa3pbIBHOMY MOTOKY TETl-
noHocurens.Ha nbezoMerpudeckom rpauke HarjisiIHO MPEICTABIEHbI BCE OCHOBHBIE Xa-
PAKTEPUCTUKHU PEXKMMA, NOJIYYECHHBIE B PE3yibTaTe IMAPABIMYECKOrO0 pacyera, 1o BCEM
y3J1aM M ydacTKaM BJOJb BBIOPAHHOTO MyTH: MAaHOMETPUYECKUE JABJICHMS, MOJIHBIE U
YACJIbHBIE ITIOTEPU HAIIOpA HA yYacTKax TEIJIOBOM CETH, PACIOJaracMble JaBJICHUSA B Ka-
Mepax, pacxopl TEIUIOHOCUTEIIA, NIEPEIaibl, CO34aBacMble HA HACOCHBIX CTAHIUAX U UC-

TOYHHKAX, N30BITOYHBIE HaIopbl U T.A.

29



49
49
49

N
3
30
0
0
0
30
3
3
3:
3
k)
34,

Koter YT-28  TK-K11-13(oron)  TK-K 11-13a ( TK-K 11 TKK 11-138 (oTon) TK- K 11-14 (oTon) TK-K 11-15 (oTon) TK-K 11-16 (oTon) TKK 11-16a (oTon) MOY fIA} Ne5 "Enusicrao” (o1on)
2442024425 24439 24458 24463 24458 244.42 2442 2439 24372 24342

::y’éenposene p 2743 2744 2744 2748 2751 2752 2759 276.1 2764 2766 2172

Pacnonaraemsiit Kanop. M 20 19753 19618 18.83 18389 18.124 16.75 16173 15.599 15.268 14.05
10 177 325 214 136 786 421 458 407 862
025 025 0.15 0.15 015 015 015 0.15 0.15 0.08

0.125 0.068 04 0224 0135 07 0294 0293 0.17 0608
0.122 0.067 0.388 0217 013 0674 0282 0.281 0.161 0.606
1175 0649 0.908 0838 0814 0772 0684 0654 0527 0.447
-1.161-0643 0894 -0824 08 0758 -067 0641 0514 -0.446
7.818 2334 9.475 8.084 7619 6848 5375 4927 3205 5.428

7629 2351 9.177 7793 73% 6601 5.159 4724 3044 5.409

P

ac olies . 2
iy ot aging 202411182 5634 51.97 5051 47.88 424 4059 271 7.88

Pacxo B 06paTHOM — . , y 4 E 5
TpyGonposone, TN 200.C-110.8 55.45 5108 -4963 47 4154 3974 31,87 7.87

Puc. 12. [Ibe3omeTpuyeckuii rpagux

LIBeT u cTWIb TUHUHN 3a]1ACTCS TTOJB30BATEIIEM.

B Tabnuie nox rpadukoM BBIBOJATCS JJISI KaXKJOTO y3Jla CeTH HAaMMEHOBaHUE, Teo/Ie-
3U4eCcKasi OTMETKA, BLICOTA OTPEOUTEISI, HAIOPHI B TIOJAIOIIEM U OOPAaTHOM TPYyOOIIPOBO-
Jax, BeJIMYMHA JIPOCCEIMPYEMOro Haropa Ha 1aifdax y morpeoureneit, moTepu Hamopa o
y4yacTKaM TEIUIOBOM CETH, CKOPOCTH JIBMYKCHHUS BOJBI HA YYACTKaX TEIUJIOBOW CETH U T...

KonuyecTBo BBIBOJUMOI M0/ rpapkoM MH(POPMALIMK HACTPAUBAETCA MOIb30BATEIIEM.

3.4.8. PacueT HOPpMATHBHBIX OTEPH TEIIA Yepe3 U30ISIIHUIO.

[lenbro maHHOrO pacuera SIBISIETCS ONMPEACICHHE HOPMATHUBHBIX TEIUIOBBIX MOTEPh
4yepe3 U30JSIUI0 TPYOOIIpOBOIOB. TemnIoBbie MOTEPH OMPEILISIFOTCS CYMMapHO 3a ToJl ¢
pazouBkoil o Mmecsmam. [IpocMOTpeTh pe3yabTaThl pacueTra MOXKHO KaK CYMMAapHO IO
BCEH TEIIOBOM CETH, TAK U MO KAXKJIOMY OTAEIBHO B3SITOMY UCTOYHHKY TEILUIOBOW SHEPTUU
U KaKa0oMy LeHTpaibHoMy TeruioBoMy yHKTY (LITIT). PacueT moxeT OBITH BBITIONHEH C
Y4ETOM MOMPABOYHBIX KOIPPUIIMEHTOB HA HOPMBI TEIIOBBIX MOTEPh.

Pe3ynbTaThl BRIMOJTHEHHBIX PACU€TOB MOKHO dKCTIOPTHpOoBaTh B MS Excel.
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4, DyleKTpOHHAsI MOJeJb CYIIEeCTBYIOIIEH CHCTEMbI TEIIOCHAOKEeHUsl. JITanbl

aAKTyaJIM3anuu.

4.1 UudopmannonHo-rpaduyeckoe onucaHue 00beKTOB CHCTEMbI TeNJIOCHAO-
JKeHHU .

Ha ocnoBe cymectByromeir DM i 1ieneil ee akTyaiu3anuu ObUIA CO3/IaHbI MO-
nenpHBIe 6a3b1 — "Temmocetn Mexaypedenck 2021", "Ternocern Teba 2021", "Temoce-
@ OptoH 2021" B KOTOpPBIX MPOBOJMIACH BBIBEPKA C MOCIEIYIOUIEH KOPPEKTUPOBKOMN
UH(GOPMAIIMOHHO-TPa(hUUECKOTO OINMUCAaHUS CYIIECTBYIOMIMX OOBEKTOB CHCTEMBI TEILIO-
cHa0>KeHUsI TOPOJICKOTO OKpyTa ¢ y4eTOM M3MEHEHUH, mpou3omeamux 3a nepuog 2019-
2020 ronos, o JaHHBIM 3akKa3yuka (6a3a aOOHEHTOB; 0a3bl TEIJIOBBIX CETEH; CXEMBI TEII-
JIOBBIX CETEHl).

B aktyanuszupoBaHHO# 0a3e JaHHBIX JIEKTPOHHOW MOJIENM OMHUCAaHbI U MPU HEO0OXO-
JUMOCTH JOTOJTHEHBI (CKOPPEKTUPOBAHBI) MACTIOPTHBIE XapAKTEPUCTUKU BCEX TUIIOB 00b-
€KTOB CUCTeMbI TeriocHaOxeHus. [lomHoTa 3amosiHeHuss 0a3bl JAaHHBIX MO MapaMmeTpam
3aBUCHUT OT HAJM4MsI UCXOIHBIX JAHHBIX Y TEIJIOCHAOXKAIOIINX KOMIIAaHUH.

BusyaiibHOE 0TOOpa)K€HHUE CTPYKTYPHI TEIUIOBBIX CETEM MPEACTABICHO HA PUCYHKE

13.
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Puc. 13. BuzyaiabHoe oTo0paskeHue CTPYKTYPbI TEIUIOBBIX ceTeil 0T HCTOYHUKOB TEIUIOBOM YHepruu r. MexaypeueHcK
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4.2. Otiaaaka u KaJuOPOBKa JIEKTPOHHOM MOJeJH.

B paMkax maHHOTO 3Tamna TOJKHBI OBITH BBITIOJHEHBI:

* omianka pabOThl PACUETHBIX MATEMATHYECKUX MOAYJIEH IyTEM BbISABICHHUS
OIMOOK B UCXOTHBIX JAHHBIX;

* KaJIMOpOBKa MOJIETH C IEJIbI0 JOCTHXKEHHS] COOTBETCTBHUSI PACUETHBIX Iapa-
METPOB MOJIENI (PAKTUUECKUM MapaMeTpaM B OIMPEIECICHHBIX PEIEePHBIX y3J1ax
CUCTEMBI TEIJIOCHAOKEHUS (MpU HATUYUU UHGPOPpMAYUU NO PACX00am, Odesjle-
HUAM 800bl 8 NOOAOWUX U 0OPAMHBIX MPYOONPOBOOaAx cucmemvl MmeniocHaon-
JHceHUsL 011 PAKMUYECK020 PeHcUMAa).

Ha sramne oTianku 3yeKTpOHHON MOJENU ObUT MPOBEACH aHAIU3 MOJHOTHI U JI0CTO-
BEPHOCTH BHECEHHBIX UCXOJIHBIX TAHHBIX.

KanubpoBka Mozenu - npouecc uACHTU(PUKALMK U TOHKOW HACTPOWKH HAOOPOB HC-
XOJIHBIX JaHHBIX TaKUM 00pa3oM, 4TOObI O0OECHEYUTh MAKCUMAJIbHOE MPUOIMKEHUE pe-
3yJBTaTOB THAPABIMYECKOTO pacueTa K (PaKTHYECKHM MapaMeTpaM B OINpPENETICHHBIX pe-
MEPHBIX Y3JIaX CUCTEMbI TEIUIOCHAOKEHUs. [{s1 opraHu3anuu npoiecca KaauopoBku DM
BBIOMPAIOTCSI PETIEPHBIE Y3JIbI B KAXJAOW U3 CUCTEM TEIJIOCHAOKEHH S, TAKUE KaK: BBIBO/I-
HOW KOJIJIEKTOP Ha UCTOYHHUKE W/WJIM HACOCHBIE CTAHIIMU W/WIIM TETJIOBBIE MMyHKTHI M TPO-
YHe HJIEMEHTHI TeTJIOBOM CETH, IO KOTOPHIM UMEIOTCs (haKTHUECKHUE JaHHBIC 10 Pacxoam
TETJIOHOCUTEISI ¥ PaclojiaraéMbIM Harmopam 3a oTonuteabHbii mepuoa 2019-2020 u 2020-
2021 rr.

OnHuM U3 HE3aMEHUMBIX MHCTPYMEHTOB MPHU KaJTUOPOBKE THAPABIMYECKON MOJEITH
TEIJIOBOM CETH SIBISIETCS MhE30METPHUECKUN rpaHK, MOCKOIBKY rpaduieckas HHTepIpe-
Talus TUAPABIAYECKOTO PEXHMa IMO3BOJIAET OJHOBPEMEHHO KayeCTBEHHO M KOJIMYE-
CTBEHHO OIIEHUTDH MOMPABKH, KOTOPHIE HEOOXOAMMO BHECTU B PACUETHYIO MOJIENb, YTOOBI
oHa HauboJjee aJIeKBaTHO MOBTOpsUIA ''THAPABIMYECKOE MOBEACHUE peaTbHON TEIIOBOM
CETH B DKCILTyaTaIlHH.

Taxxe 1J1 BBIMOJIHEHUS KATHOPOBKHU MCIOIB30BATINCh PE3yIbTaThl THAPABIUIECCKIX
pacyeToB JIs SJIEMEHTOB TEIUIOBOM CETH, a Takke rpaduueckoe mpeCTaBICHNE mapamMeT-
POB TEIJIOHOCUTETIS.

[TapannensHo paboTe ¢ BBIIICOMUCAHHBIM WHCTPYMEHTApHUEM MPOBOAMIACH KOPPEK-
THPOBKA W3HAYAILHO BBEJICHHBIX JJAHHBIX IO IIEPOXOBATOCTH TPYOOIIPOBOJIOB, 3HAUYCHUSAM

33



MCECTHBIX COHpOTI/IBJIeHI/IfI " 1Ip. € OCJIbIO IIOJYUYCHUSA MAKCHUMAJIbHOI'O COOTBCTCTBHA I1a-

paMeTpOB pacYETHOU MOJIENH ¢ (DAKTUIECKUMHU TTapaMeTPaMH CUCTEM TETUIOCHAOKECHHMS.
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5. DJIeKTPOHHAs MO/IeJIb NePCNeKTUBHOM CUCTEMbI TEeNJI0CHAOKeHH.

MopenupoBaHue MEPCIEKTUBHOTO BapHUaHTAa PA3BUTHS CHUCTEMbl TETUIOCHAOKECHHS
(CTPOUTENIBCTBO HOBBIX M PEKOHCTPYKIIUS CYIIECTBYIOUIMX HUCTOUYHUKOB TEIJIOBOM 3HEP-
TUH, TIEpepacnpe/ieciCHUe TEIUIOBBIX HAarpy30K MEXKJYy HUCTOYHUKAMU, OMPE/ICICHUE BO3-
MOYKHOCTH TOJKIIFOYCHHUSI HOBBIX MOTpeOUTENeH TEIIOBOM IYHEPTHUH, OMPEICIICHHE ONTH-
MaJIbHBIX BapUAHTOB KAYECTBEHHOTO M HAAECKHOTO 0OeCeueHusl TEIJIOBOM YHEPTUeil HO-
BBIX MOTpEOUTENIEH U T.J.) OCYIIECTBISETCA Yepe3 MEXaHU3M CO3/JaHUs U aIMUHUCTPHUPO-
BaHMS CHCIUAIbHBIX 'MOACIBHBIX 0a3 - HAOOPOB JAaHHBIX, KJIOHUPYEMBIX M3 OCHOBHOM
(KOHTpOJIbHOM) 0a3bl JaHHBIX OMUCAHUS TEIJIOBOW CETH, HA KOTOPBIX MOKHO MPOU3BOIUTh
mr00bIe MAHUMYJIAIIMU 0€3 prUcKa UCKA3UTh WIH MOBPEIUTh KOHTPOJbHYIO 0a3y.

B pesynbrare co3pgaHus MEpCreKTUBHOIO BapuaHTa J0 KOHEYHBIX MOTpeOUTesei B
OM B COOTBETCTBUHU C MacTep-IJIaHOM ObLTa CO3/laHa MOJIeNIbHas 0a3za, OTpakaroIas rnep-
CIIEKTUBHOE COCTOSTHUE CHCTEMBI TETUIOCHAOXKEHHS Ha KOHEI] pacCMaTpUBAeMOro Iepruoaa

Pe3ynbTaThl pacyeTa MEPCHEKTUBHBIX THAPABIMYECKUX PEKUMOB CUCTEMBI TEIIO-
CHa0»XEeHUs TOPOJACKOI0 OKpyra MpeacTaBieHbl B JoKyMeHTe ''Cxema TeraocHaOXeHUs
MexaypedeHCKOro ropoAckoro okpyra. Axryanusauus Ha 2022 r. OOOCHOBBIBAIOIINE
Marepuansl. ['aBa 4. [lepcriekTrBHBIE OATaHCHI TEIIOBOM MOUTHOCTH HCTOYHUKOB TEILIO-

BOM DHEPTUU U TETUIOBON HArpy3KH .
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6. JIoOKyMEeHTBI 10 AKTYAJIU3MPOBAHHOM 3JIEKTPOHHOI MO/IeJIN.

[lo pe3ynpTaTaM akTyalu3aluyd 3JIEKTPOHHOM MOJENU CUCTEMBI TEIJIOCHAOKEHUS
TOPOJICKOTO OKpyTa pa3pabOTaHbl CICAYIONINE MOICIIbHbBIE Oa3bl:

* Mopenbnas 6a3a "Temnocetn Mexmypeuenck 2021" - akTyanu3wpoBaHHAs MO-
nenbHas 6a3a Mo CyIIeCTBYIOIIEMY COCTOSIHUIO CUCTEMBbI TETNIOCHA0KEHMUS

* Mopenbras 6a3za "Temnocetn Mexaypedenck 2033" - MozaenbHas 0aza 1mo mep-
CIIEKTUBHOMY Pa3BUTHIO CUCTEMBI TeriocHa0xeHus Ha 2033 ro.

XapakTepUCTUKHU TEIUJIOBBIX CETe CHCTEM TeIJIOCHAOXKEHUsI TOPOJICKOTO OKpyra
MpPUBEICHBI B JIOKyMEeHTe CxeMa TemiocHaOXeHusi MexXaypeuyeHCKOro TOpOACKOro
okpyra. Axryanuzauus Ha 2022 r. ObocHoBbIBaromue Marepuansl. ['maBa 1. CymiecTBy-
IOIee TOJIOKEHHE B chepe MPOU3BOJCTBA, Mepeaadrl U MOTPEOICHHS TETUIOBON YHEPTUU

IUTS LIeJIEN TeIUIOCHA0KEeHS' .
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