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1. O0mee Ha3HAYEHME YJIEKTPOHHOM MO/IeJIM CUCTEMBbI TEIJIOCHAOKEHUSI.

BHCKTpOHHaH MOJCJIb CUCTCMBI TerocHa0xeHus: Criacckoro ropoacKoro mocCcjICHuA

(manee CI'TI) Ha Ga3e mporpamMMHO-pacdeTHOoro Komiurekca "ZULU" (mamee mo Tekcry

OM) pazpabarbiBanach B LEIAX:

ay:

CO37aHus eMHON MHPOPMAIIMOHHOM MIaTHOPMBI IO CUCTEMAM TEIJIOCHAOKEHHUS
ropoja;

noBbIIeHUS 3((HEKTUBHOCTH UHPOPMAIMOHHOTO 0OECIeueHUs MPoLecCOB Mpu-
HATUSL pelieHud B 00JaCTU TeKyIero (yHKIMOHUPOBAHUS W MEPCIEKTUBHOTO
Pa3BUTHS CUCTEMBI TEIJIOCHAOKEHUS FOPO/a;

NPOBEJICHUS] €AMHON TOJIMUTUKU B OpraHU3allMM TEKYIIeW IesTEeNbHOCTH Tpe-
MPUSATUN U B IEPCIIEKTUBHOM Pa3BUTHH BCEHl CUCTEMBI TEIJIOCHA0XKEHUS TOPOJIa;
o0ecrne4yeHns yCTOMYMBOTrO IPaJJOCTPOUTENBHOIO Pa3BUTHUS TOPOAA;

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

MUHHMU3AIUU BEPOSITHOCTU BO3HUKHOBEHUS! aBApUWHBIX CHUTyallMil B CUCTEME

TEIUTOCHAOXKEHHUS.

Pa3pa60TaHHaﬂ QJICKTPOHHAA MOJCIb IpEAHA3HAYCHA AJIA PCHICHUA CIICAYIOIUX 3a-

co3aHusl OOIIETOPOICKON JIEKTPOHHOW CXEMBI CYIIECTBYIONTUX M TIEPCIICKTHB-
HBIX TEIUIOBBIX CEeTeH M OOBEKTOB CHCTEMBI TEINTIOCHAOXKEHUS TOPOJACKOIO IMOce-
JICHUsI, IPUBS3aHHBIX K TOTIOOCHOBE TOPO/IA;

ONTHMM3AIMNA CYIICCTBYIOMICH CUCTEMBI TEIJIOCHAOKEHUS (ONTUMM3AIUS TH-
PaBIIMUECKUX PEKHMMOB, MOJCIUPOBAHUE TIEPEPACTIPEICIICHHUS TETUIOBBIX Harpy-
30K MEXIy UCTOUYHHUKAMHU, ONPECICHUE ONTUMAILHBIX TUAMETPOB MPOCKTUPYE-
MBIX  PEKOHCTPYHUPYEMBIX TETUIOBBIX CETEeH U TEINIOCETEBBIX OOBEKTOB H T.1I.);
MOJICTTUPOBAHUS TEPCIICKTUBHBIX BApHAHTOB Pa3BHTHS CHCTEMbBI TEIUIOCHAOXE-
HUS (CTPOMTEIBCTBO HOBBIX U PEKOHCTPYKIIUS CYIIECTBYIONUX UCTOYHHKOB TETI-
JIOBOM HEPTUH, MepepacipeiesieHne TEIIOBBIX HATPY30K MEXIy UCTOYHUKAMH,
OTIPE/ICJICHHUE BO3MOKHOCTH TMOJKJIIOYEHHUSI HOBBIX TMOTPEOUTENECH TEmIoBOU
DHEPTHH, OTPE/EICHUE ONTHMAJIbHBIX BAPUAHTOB KaYE€CTBEHHOTO W HAJACKHOTO

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



OTIEPAaTHBHOT'O MOJCIIMPOBAHUS 00SCIICUCHHUS TETUIOBOM SHEPIrUeH morpedurenei
MIPY aBAPUIHBIX CUTYAIIHSX;

OTIEPAaTUBHOIO IOJIY4YeHUs WH()OPMAIMOHHBIX BBIOOPOK, CIPABOK, OTYETOB IIO
CHUCTEME B IIE€JIOM TI0 CHCTEME TETUIOCHAOXKEHHSI TOPO/Ia M TI0 OTACIBHBIM €€ dJIe-
MEHTAaM;

MOHHUTOPHUHT Pa3BUTHUS CXEMbI TCIFIOCHA0KEHHUS TOPOACKOTO TTOCEIICHHS;
oOecrieueHre eXKEeTroTHON aKTyalln3aIlii CXeMbl TerIocHa0)ennuss Cracckoro ro-
poackoro mnocenenus B coorBeTcTBUU ¢ P3-190 "O temnocHabdxenun’ u Ilocra-

HoBJeHHEeM [IpaBurenscTBa PO Nel54.



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

B pamkax akTyaiu3anuu CXeMbl TEIJIOCHAOKEHUS B YACTH AJIEKTPOHHOM MOJENH
BBITIOJTHEHHI CJICAYIOIINE paOOTHI:
* BBIBEPKAa U COOTBETCTBYIOIIAsi KOPPEKTHUPOBKA TPACCUPOBKU M XaPAKTEPUCTUK
TEIJIOBBIX CETEeH MO MPEJOCTABICHHBIM JAHHBIM TEIUIOCHAOKAIOUIUX OpraHu3a-
81178

* BBIBEPKAa M COOTBETCTBYIOIIAs] KOPPEKTUPOBKA MOJKIIOUEHHBIX MOTpEOUTENEH B
COOTBETCTBHUH C MPEAOCTABICHHBIMU 0a3aMy aOOHEHTOB TEIUIOCHAOKAIOLIUX Op-
raHu3alui;

AKTyanu3upoOBaHHAs JJIEKTPOHHAS MOJIETh CHCTEMbl TEIIOCHAOXKEHHSI TOPOICKOTO
MocCeJIeHUs 00OECIEUMBACT BBIMOJHEHUE BCEX TPEOOBAHUM, MPEABSABIIEMBIX K AJEKTPOH-
HBIM MojeiasiM B cooTrBeTcTBUU C IlocranoBnenuwem IIpaButensctBa PO Ne 154 or
22.02.2012 r.:

a) rpaduyeckoe mpeacTaBIeHUEe 0OOBEKTOB CUCTEMBI TEIJIOCHAOKEHHUS C MPUBI3KON K
TonorpauyecKoi OCHOBE MOCENIEHUs, TOPOJICKOTO TOCENICHUS U C MOJHBIM TOMOJIOTHYE-
CKHM OMHUCAHUEM CBS3HOCTH OOBEKTOB;

0) macnopTU3alrio 0ObEKTOB CUCTEMbI TEINIOCHAOKEHNS,

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
TEIUIOBOM SHEPIUU HA €JUHYIO TEIIOBYIO CETh;

1) MOJICJIMPOBAHUE BCEX BUJIOB MEPEKIIOUECHUM, OCYIIECTBIISIEMBIX B TETUIOBBIX CETSX,
B TOM YHUCJI€ MEPEKIOYEHUN TEIJIOBBIX HArpy30K MEXIy MCTOUYHHKAMH TEIJIOBOM JHEP-
TUU;

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

K) pacyeT MOoTeph TEIUIOBOM SHEPTUU YEPe3 U3OJIAIIMIO U ¢ YTEUKaMH TETIJIOHOCUTEIIS,

3) pacdeT Mmokas3aTesie HaJIe)KHOCTH TEeTTIOCHAOKEHNUS,

1) TPYNIOBbIE U3MEHECHUS XapaKTEPUCTUK 0OBEKTOB (YU4aCTKOB TEIUIOBBIX CETEH, IMO-
TpeOuTesnei) Mo 3aJaHHBIM KPUTEPUSIM C IEJIbI0 MOJICTUPOBAHUS Pa3IMUHBIX TEPCIEeK-

THBHBIX BAPHUAHTOB CXCM TGHHOCHa6)KeHI/I$I;



K) CPaBHUTEJbHBIE Tb€30METpUUECcKue rpaduku s pa3pabOTKU U aHaJIU3a CLEHAPH-

CB IICPCIICKTUBHOT'O pa3BUTHUA TCIIJIOBBIX ceTel.

B paMKax aKTyaJlIn3allui CXCMbI TETJI0CHAOKEHUS B YaCTH C-)JICKTpOHHOfI MOACIIN BBbI-

IIOJIHEHBI CIIeYoIue padOThI:

co3manue mojenbHoi 0a3bl - "Temmocetn Cnacck 2021" - akTyanmuzupoBaHHAS
MojIeNTbHas 0a3a Mo CYIIECTBYIOIIEMY COCTOSIHUIO CUCTEMBI TETUIOCHAOKECHHUS
BBIBEPKA U COOTBETCTBYIONIAs] KOPPEKTHUPOBKA TPACCHUPOBKU M XapPaKTEPUCTHK
TEIJIOBBIX CETEH MO MPEeAOCTaBICHHBIM JaHHBIM TEIJIOCHAOXKAIOIIUX OpraHu3a-
LM,

BBIBEPKA M COOTBETCTBYIOIIAs KOPPEKTUPOBKA TOJIKITIOUCHHBIX MOTpEeOUTENCH B
COOTBETCTBHH C MPEIOCTABICHHBIMH 0a3aMU a0OHEHTOB TEIJIOCHAOKAIOIIUX OP-
raHu3aluig;

B COOTBETCTBUHU C MacTEP-TUIAHOM CO3/IaHHE MEPCIEKTUBHON MOJCIBHOM 0a3bl Ha
nepuona 2036 roma "Temmocetn Crnacck 2036";

MIPOBEICHHUE THAPABINYCCKAX PACUCTOB IS OIICHKH MEPCIIEKTUBHOTO COCTOSHUS

CHCTEMBI TCINIOCHAOKEHUS Ha KOHCI paCcCMaTpUBaACMOI0O IICpUOAA.

B cBs3u ¢ oTcyTcTBHEM NPUOOPOB YUETa Ha TEIJIOBBIBOJAX PsAJia HCTOYHUKOB FOPOI-

CKOTI'O IIOCCJICHUA, U (I/IJ'II/I) OTCYTCTBHEM JAAHHBIX O CI)aKTI/I‘-IeCKI/IX pacxoaax TCIJIOHOCUTC-

7151, KaTMOpOBKa JIEKTPOHHOM MOJIEIM HE POBOIUIIACK.



3. Onucanue NPOrpaMMHOr0 KOMILJIEKCA.

3.1. O0mme MoI0KEeHUs.

B kadecTBe 6a30BOr0 MpoOrpaMMHOr0 OOECIIEUEHMS JJIs CO3JaHUs AIEKTPOHHON MO-
JI€IU CUCTEMBI TEIJIOCHAOXKEHUS TOpoJa HMCIOJIL30BaJICS MPOrPAMMHO-PACUYETHBIM KOM-
mekc ZULU.

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

* cepBep reonH(pOPMAIIMOHHOM cucTeMbl Zulu;

*  UHCTpYMeHTalbHas reonHpopmanronHas cucrema ['C Zulu;

* TaKeT pacyeToB cerel TeriocHadxkenus ZuluThermo;

3.2. CepBep reonnpopmManuoHHoi cucrembl Zulu.

ZuluServer - cepep 'MIC Zulu, npeaocTaBiIsirOIHi BO3MOKHOCTh COBMECTHON MHO-
rOI0JIb30BATEIBCKON pabOThl C T€0JJaHHBIMU B JIOKAJIBHOM CeTH U riodanbHOM cetu UH-
TEpHET.

HocTyn k cepBepy ocymiectBisgercs yepes nporokoi TCP/IP. Cepsep ZuluServer na-
€T BO3MOXKHOCTh UCKITFOUUTD (paliIOBBIN TOCTYII KIMEHTa K JIaHHBIM Ha cepBepe. Kinenrty
HEJ0CTyIHa UHPOpMalus 0 PU3NYECKOM XpaHEHUU JAaHHBIX U OTCYTCTBYET BO3MOXKHOCTD
MX HECAaHKLIIMOHUPOBAHHOTO U3MEHEHUS.

Tak>ke ecTb BO3MOKHOCTb Pa3rpaHUUYUTh JOCTYII K JAHHBIM MEKY MOJIb30BaTEIISIMH.
Cucrema napoJieil 1 mpaB MO3BOJIAET NMPEAOCTABIIATh PA3HBIM I1OJIb30BATENSAM Pa3INYHbIE
BO3MO>XHOCTH M OTPaHUYEHUs AJIs1 JOCTYyNa U pabOThI C TaHHBIMHU.

I'C Zulu, coxpansisi Bce BO3MOXHOCTU HacTonbHOU Bepcun ['MC, 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.

Jiis Toro, 4TOOBI MOAKIIOUNTECS K cepBepy ZuluServer nocrarouno ykaszatb 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

['C Zulu B cBoeii paboTe ¢ JaHHBIMU HCIIOIB3YET MYTh K (aitiiam ciioeB, KapT, Mpo-
€KTOB W JIPYTUX, OTH JaHHBIC MpeAcTaBisonuM. [IyTs Kk ¢aiay MOXeT OBITh JTOKAITbHBIM
THTIA "C:\Zulu\3nanust_6e3 HOMepoB.b00" 170031 CCTEBBIM BUJA
"\\server\C\Zulu\3manus_6e3 nomepos.b00". [list nocTtyma ke K JaHHBIM Ha cepBepe, Zulu
nonb3yercas  aapecom  pecypca  URL  (uniform  resource location) Buaa
"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.

HaJsnoxeHnue c10eB ¢ pa3HbIX cCepBepPOB

['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 BUJI€ CJIO€B, 3aIPYKEHHBIX C YJAJIEHHOIO 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 BO3MOKHOCTh OJHOBPEMEHHOI'O PENAKTUPOBAHUS OJIHUX U TE€X K€
rpaduyeckux M TaOJUYHBIX JAHHBIX HECKOJBKHMH Mojb3oBarensiMu. [Ipu 3Tom Benercs

HE3aBUCHUMBIN AJI1 KAKAO0I0 IMOJIb30BAaTCIIA )KYPHAJI OTKAaTa.

ABTOMaTHYECKOEe 00HOBJIEHHE KAPThI
[Ipy M3MeHEeHUM JaHHBIX OJIHUM M3 KIUEHTOB, CEPBEpP OIMOBEIIAECT 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 OMyOIH-
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. [Togo0HO BeO-cepBepy, cepBep Zulu mo 3ampocy ¢ KIMEHTCKOro Me-

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

AJIMUHMCTPHPOBaHHE JAHHBIX

ZuluServer npeaoCTaBIsSIET BO3MOKHOCTh Pa3rpPaHUYUTh TOCTYI K JaHHBIM M Ha3Ha-
YUTh pPa3lWYHbIC MPABWIIA U MPaBa JOCTyNa K HUM. MOXHO NpPeJOCTaBUTh 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 crenuduranmsivm 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 crenudukamun WMS, B vactHocTH, 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.

IIpocTpancTBeHHBbI 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

ONepUpOBaTh JAHHBIMU TOJBKO B IIpe/iesiaX 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 MOCTOSTHHO BBOAUTH JIOTHH U TTAPOJIb.

3.3. HucrpymenTaabHas reonHpopmanuonnas cucrema 'MC Zulu.

['MC Zulu - uncTpyMeHTanbHasi reOMHPOPMAIIOHHAS CUCTEMa JIJIsl CO3/IaHus AJIEK-
TPOHHBIX KapT, IJIAHOB U CXeM, MH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM, BKJIFOYAsT MOJIEIIU-
pOBaHUE UHKEHEPHBIX KOMMYHHKAIIUNA U TPAHCTIOPTHBIX CUCTEM.

['eoundopmanmonnas cuctema Zulu npennazHadena st pazpadotku ['MC mpuio-
KEHUH, TpeOyIOUUX BU3YyaIU3allUi MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM M PacTpo-
BOM BHJI€, aHAJIM3a UX TOMOJIOTMH U UX CBA3U C CEMAaHTUUYECKUMU 0a3aMH JAHHBIX.

C nomomibto Zulu MOXXHO cO37aBaTh BCEBO3MOXHbBIE KapThl B reorpauueckux mnpo-
EKIMSIX, WU TUUIaH-CXEMBbI, BKJIFOYasi KapThl M CXEMbl MHXKEHEPHBIX CETEU C MOJICPIKKON
UX TONOJIOTHH, pabOTaTh C OOJIBIIUM KOJIMYECTBOM PACTPOB, MPOBOJAUTH COBMECTHBIN ce-
MaHTUYECKUA M MPOCTPAHCTBEHHBIN aHaIN3 TpaduuecKkux M TaOJIWYHBIX JAaHHBIX, CO3/a-
BaTh Pa3JIMYHbIE TEMATUYECKHE KapThl, OCYIIECTBIISTH 3KCIOPT U UMIIOPT JAHHBIX.

['MC Zulu no3Bonsier UMIOPTHPOBATh JaHHBIC W3 TaKWX mporpamm kak Maplnfo,
AutoCAD, ArcView. B pesynbrate ummnopra OyayT MOJIydeHbI BEKTOPHBIE CIIOM C TOTO-
BBIMU OOBEKTaMHM, IIPU ITOM BCE XapPAaKTEPUCTUKH, TAaKWE KaK MacluTad, UBET W Mpouue
OynyTt coxpanensl. Eciu k o0bekTamM B 00OMEHHOM (popMate Oblila MpUKperyieHa 6a3a 1aH-
HBIX, TO OHA TaK e uMnoptupyercs B Zulu.

[Tomumo ummnopta Zulu uMeeT BO3MOKHOCTb IKCIOPTa rpa)uyecKuX JaHHBIX B Ta-
kue nporpammbl kKak Maplnfo, AutoCAD u ArcView. DKCIIOPT CeMaHTHYSCKHUX JTAHHBIX
BO3MOKEH B 3JIeKTpoHHYI0 Tabnuily MicrosoftExcel nnmu ctpanuny HTML. B cucreme
Zulu taxxe MoryT 6e3 mpeoOpa30BaHUs UCTIOIB30BATHCS OMKUCATENN PACTPOBBIX OOBEKTOB
B ¢hopmatax Maplnfo u OziExplorer.

I'eoundopmanmonnas cucrema Zulu 1o BHeNIHEMY BHly BeCbMa MOX0a Ha IIUPOKO
pacmpocTpaHeHHBIE TIPOYKTHI cemeiicTBa MicrosoftOffice n mmeer cxoxkee obopyaoBa-

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

Cucrema o0aiaeT MMPOKHUMH BO3MOKHOCTSIMHU:

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 moMoIu BCTpOEHHOTO TpaduuecKoro peaakTopa;
M0JIb30BAThCSl JIAHHBIMU C CEPBEPOB, MOJAepKUBaroNMX crenuduxanuo WMS
(WebMapService);

C TMIOMOIIIHIO CO3/IaBAEMBIX BEKTOPHBIX CIIOEB ¢ COOCTBEHHBIM OMHAPHBIM (hopMa-
TOM, 00ECIIEYMBAIOIIUM BBICOKYIO CKOPOCTb Pa0OThI, BEKTOPU30BATh PACTPOBBIC
M300paKeHHS;

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

paboTaTh C CEMAaHTUYECKUMH JTAHHBIMU, MOJKIIOYAEMBIMU K CJIIOI0 U3 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 OTOOpPaXKCHHEM 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 CTPOHTH Ha €€ OCHOBE M30JIMHHUH, 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;

MPOTPaAaMMHO WJIA TI0 CEMAaHTHYECKMM JaHHBIM CO37aBaTh TEMaTUYECKUE 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;

oToOpaxaTh 0OBEKTHI Cllosl B opmaTe 1nceBgo-3D Mo3BOISIONIEM 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 ONpPEJENCHHbII 00BEKT €04 (BecbMa YA0OHO, €ciu 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);

AKCMOPTUPOBATH 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
HaAIMCaHUs 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-
MAalMOHHON eauHuLEel cucTteMbl. KaxIplii 0OBEKT €105 UMEET YHUKAIbHBIM UIEHTU(UKA-
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 TpadMIeCKUX M TOMOJIOTHUECKUX aaropuTMoB. imeercs
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).

[TpuMHUTHUBBI MOTYT OBITH:

*  TO4YeuHbIC (TUKTOTPaAMMBI WK ""CHMBOJIBI');

*  TEKCTOBBIE;

*  JIMHEHbIe (TUHUH, OJWIHHHH);

*  [IOHIaJAHbIE (KOHTYPHI, IOJUKOHTYPHI).

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

Kaxxapiit THI 00bEKTa MOKET UMETh HECKOJIBKO PEXUMOB, KOTOPHIE UMEIOT MOJIb30-
BaTeIbCKOE HA3BaHME, U 3aJal0T Pa3IUYHbIE CIIOCOOBI OTOOpPaKEHUS AAHHOTO THUIIOBOTO
00BbEKTA.

TunoBbie 0OBEKTHI 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 CIIOK0 Yepe3 COOCTBEHHBIN omucareiab 0a3bl
naHHbIX. K 0IHOMY CJI0I0 MOKET OBbITh MOAKIIOUYEHO MONEPEMEHHO MPOU3BOJIBHOE YHUCIIO
ceMaHTHYeCKux 0a3 MaHHBIX. [IpUMUTUBBI MOJB3YIOTCS OOIIEH ceMaHTHYeCKoW 0a3oif
JTaHHBIX, TUTIOBBIE OOBEKTHI - COOCTBEHHOM /ISl KAXKAOTO TUMA (OJHAKO JIJIS pa3HbIX TUIIOB

MO>KHO TOJIKJIFOYHUTH OJTHY 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 WJIM BJIOKCHHBIX PACTPOBBIX IPyIT. YUCIO pacTpoB B CIIOC OTPAaHUYCHO
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'paduueckue naHHBIE MOTYT XPAHUTHCA B PA3IUYHBIX CUCTEMaX KOOPAUHAT 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 UHJIUBUAYAJIbHBIMU MapamMeTpa-
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 MOHO TIEPENPOCIIUPOBATH U3 OJTHOM CUCTEMbI KOOPIWHAT B IPYTYIO.

3.3.1.3. Opranu3anusi CeMAHTH4YECKHUX JAHHBbIX.

CeMaHTHYECKHE JIaHHBIC TOJKIIOYAOTCS K CJIOK W3 BHEIIHUX HMCTOYHUKOB
BorlandDatabaseEngine (BDE), OpenDatabaseConnectivity (ODBC) W
ActiveXDataObjects (ADO) uepe3 onucarenu 0a3 TaHHbBIX.

[Tomy4aTh TaHHBIE MOYKHO HU3:

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:
* Maplnfo 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
rpaguyecKkue CJIoM MOTYT OBITh NMOMEIIEHBI B pa3HbIe KapThl C pa3HBIMH HACTPONKaMHU
otobpaxenus. Kapta nMeeT BO3MOXKHOCTH 3aJaHUs IOJH30BATEIHLCKOTO MMEHH, IIBETa
(oHa 1 MacIITAaOHOU CETKHU.

JlaHHbIe, XpAHSIIUXCS B PA3HBIX CHCTEMaX KOOPAUHAT, MOKHO OTOOpakaTh Ha OJTHOM
KapTe, B OAHOW M3 Kaprorpadpuyeckux npoekuui. [Ipu sTom nepecuer koopauHaT (eciu
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 JTUHUM; 1[BET U CTUJIb 3aJIUBKH; MUKTOrpamma; ¢hopmar Tekcta). TumoBbie 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 MPUHYAUTEIHLHO 337aTh OJIUH 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 MOXKET 6paTBC$I W3 CEMaHTHYECKOI 0a3bl JaHHBIX. Tekct HaAIIMCH TaKXKE€ MOKET
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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 MOXHO YCTaHaBJIMBAaTh 3a-
KJIaJKH. 3aKJIaJKa Ha TOUKY Ha MECTHOCTH C OIIPEIEIIEHHBIM MacIITabOM OTOOPaKEHHS.
Kapty MoxHO nedaTaTh ¢ pa3IuyHbIMU ONIUSIMU (Ha OJTHOM CTPAHMIIE WU HECKOJb-
KHUX CTpaHUIaX, B 3aJJaHHOM MaciiTabe WM BIIKMCAB B 3aJJaHHbIC Ta0apUThI, HA CTPAHUIIAX

JUTSl IOCJIENYIOIEH 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 UEPAPXUUECKUX CBA3EH MEXKIY ITUMU KapTaMu, IPEACTABISAET COO0MN
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. PepakTupoBanune 00beKTOB.
JJist peakTUpOBaHUs U BBOJIa 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/Bo3Bpara aeiictBus (Undo / Redo).
*  pEIaKTUPOBAHME IPYIIIbI OOBEKTOB:
- YAAJIEHHE - IEPEMEILICHHE;
- TyOJIMpoBaHUE;
- IOBOPOT - BBIPE3Ka/KOMUPOBAHNE/BCTABKA.

*  peJaKTHPOBAHHUE AIEMEHTOB OOBCKTA:
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- IepeMeleHue/yaaieHue/BCTaBka y3oB;
- IiepeMenieHue/ynanenue peoep;
- pa30HeHNEe 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 TPOU3BOJIHBIN CIIOM, coaepKalluii KOMITO3UIIMIO MPOCTpPaH-
CTBEHHBIX O0OBEKTOB UCXOJHBIX CJIOEB, TOMOJIOTHIO 3TON KOMIIO3UIIMKU U aTpUOYTHI, apu -
METHYECKH WUJTU JIOTUYECKU TIPOU3BOIHBIC OT 3HAYCHHU aTPUOYTOB MCXOIHBIX OOBEKTOB.

[ToanepxuBaroTCs ClieyIoNIre BEKTOPHbIE OBEPIJICHHbIE OTIepallUu:

* 00BbeaumHeHHe 00BEKTOB ¢ HacyenoBaHueM ID (yHUKaIbHOTO UACHTU(UKATOPA);

*  pazbeAUHEHHE OOBEKTOB;

*  pa3JelIeHHE OJTHOT0 00BEKTA IPYNION OOBEKTOB,;

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

* oTpe3aHue 00bEKTa BHE 00JIACTU TPYIIIBI IPYTUX OOBEKTOB;

*  Y3JIOBAaHME;

* OydepHbIE 30HBI;

*  IOCTPOEHUE 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, KOOPAMHATHI KOTOPBIX U3BECTHBI. Kak MUHUMYM JOJIKHBI 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. MoaennpoBaHue ceTeil U TOMOJOTMYECKHUE 32124 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 MO3BOJSET MOJCIUPOBATH MHKEHEPHBIE CETU U JIPYTUE€ CETH.
Tomonoruyeckas cereBast MoJIeb NPECTaBIsieT coboi rpad cetu, y3mamu KOTOPOTO SB-
JSIFOTCSI TOUEUHBIE OOBEKTHI (KOJIOALI, UICTOYHUKH, 33JIBUXKKH, pYyOMIBHUKHU, MTEPEKPECT-
KW, TIOTpeOUTENN U T.11.), a peOpamu rpada SBIAIOTCS JIMHEWHbIE 00BEKTHI (Kabenu, Tpy-
OOIPOBOIBI, YIACTKU JOPOKHOU CETH U T.1I.).

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
CBS3HOCTH, aHAJIU3 KOJICLl, aHAJU3 OTKIIIOUYEHUN, TOMCK OTKIIOYAIOIIUX YCTPOMCTB U T.J.
MO>XHO MEHSITh COCTOSTHUS 0OBEKTOB (TIEPEKITIOYCHUS) C TIOCICAYIOIINM aBTOMATHIECKUM
OOHOBJIEHUEM COCTOSIHUSI BCEH CeTH (HampuMep, BKIIOUCHHUE/BBIKIIOUEHUE 3aIBHXKKU TPY-
O0IpPOBO/Ia) BHIMOJIHATH MOUCK OTKJIIOYAIOIIUNX YCTPOUCTB (POopMHpOBaHUE CITUCKA OOBEK-
TOB, UMEIOIIUX TPU3HAK 'OTKIIIOYAIOIIEe YCTPONCTBO'", MPU OTKIIOYEHUH KOTOPBIX BbI-
OpaHHBI OOBEKT TaKXKE IMEPEBOJMUTCS B COCTOSHUE 'OTKIIOYEH'), KpaT4alImmx IyTen
(HaXOAUTh KpaTUYalIIUui MyTh MO CETH MEXAY BHIOPAHHBIMH Y3JIaMH C yY4E€TOM HarpaBlie-
HUW y4acTKOB), CBSI3AHHBIX OOBEKTOB (HaXOJUTCS MHOXKECTBO OOBEKTOB CETH, JIOCTHXKU-
MBIX W3 BBIOPAHHOTO y3J1a CETH, JOCTIKUMOCTh MOXKET OMPEISIAThCSA 0€3 ydeTa Hampas-
JICHUS YYaCTKOB, C YUYETOM U MPOTHUB HAMPABJICHUS YIaCTKOB), NCKaTh BCE KOJbIIA CETH, B
KOTOPbIE BXOJIAT BCE BHIOPAaHHBIE OOHEKTHI.

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
00BEKTHI Takke mepeMemaroTcs. OOBEKThI CETH MOXKHO OTKPEIUISATh U 3aHOBO TPHUKPETI-

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. UucrpymenrajbHas reoudgopmanuonnas cucrema 'MC Zulu.

Monyne ZuluThermo mo3BosseT co3AaTh pacu€THYIO MAaTEMaTUYECKYIO MOJIENb CETH,
BBITIOJIHUTH MACMIOPTU3AIMIO CETH, U HA OCHOBE CO3[JaHHOM MOJENH penaTh HHPopMalu-
OHHBIE 33Ja4M, 33Ja4M TOIIOJOTMYECKOTO aHAJIM3d, W BBIIOJIHATH PA3JINYHbBIE TEIJIOTH]I-
PABIIMYECKUE PACUETHI.

Pacdery noamexaTt TymMKOBBIE U KOJBLEBBIE TEIIOBBIE CETH, B TOM YHUCJIE C ITOBBICH-
TEJIbHBIMU HACOCHBIMU CTAHLIMSIMU U JPOCCETUPYIOIUMH YCTPOCTBaAMU, padOTaIOIuUE OT
OJIHOTO WJIM HECKOJIbKUX HCTOUYHHUKOB.

[Iporpamma npeaycMaTpuBaeT TEILUIOTHAPABINYECKUNA PACUET C MPUCOECAUHEHHEM K
CeTU WHIUBUAYAIbHBIX TEIIOBbIX MyHKTOB (MTII) M neHTpadbHBIX TEIUIOBBIX 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 TEIUIONOTPEOIECHUS, a TAKXKE TEIJIOBBIX OTEPh B TPYOONPOBOJAX TETI-
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 cuctemoi (B Buae moayis pacuupenus ['MIC), Tak u B Buae oTnenbHOM 6ubIuoTe-
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 pacueTHON MOJeJU TENJIOBO CETH.

[Ipu pabote B reonHPOPMAITMOHHON CUCTEME CETh IOCTATOYHO 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 BBIIIOJTHEHHSI pacyeTa.

MareMaTtuyeckass MOJENIb CETH JJISI TPOBEICHUS TEIUIOTUIPABIMYECKUX 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 HeCKOJBKUX COCTOSTHUH Y4aCTKOB,
3a/laBaeMbIX Pa3HbIMH Pe:KMMAMM

DTO BHEWIHEE NpeAcTaBieHue ceTy. [lepen HadamoM pacuera BHEIIHEE IPEACTaBiIe-
HUE CETH, B 3aBUCUMOCTH OT THUIIOB U PEKUMOB IJIEMEHTOB, COCTABJISIFOIINX CETh, MPE00-
pasyercs (KoaupyeTcs) BO BHyTpEHHEE MPeACTaBIEHUE, IO KOTOPOMY U MTPOBOAUTCS 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 MOJEIH SIBJISIFOTCSL TEIJIOBBIE KAMEPBI, OTBETBJIICHUSI, CMEHBI JUaMETPOB, 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 TPYOOIIPOBOJIOB.

[ToTpeOuTens TETUIOBON IHEPTUU XapaAKTEPU3YETCS PACUCTHBIMU HArpy3kamMu Ha CH-
CTEMY OTOIUICHHUS, CUCTEMY BEHTIJISIIIUM U CUCTEMY TOPSIYET0 BOJOCHAOKEHUS U pacueT-
HBIMU TeMIIepaTypaMud Ha BXOJI€, BBIXOJE IMOTPEOUTENs, U PacyeTHOM TemmepaTrypoi

BHYTPEHHETO BO3/lyXa.

21



B onHOnMMHEWHOM MpenCcTaBiICHUU MOTPEOUTETh - ATO Y3JIOBOM 3JIEMEHT, KOTOPBIN
MOET OBITh CBSI3aH TOJIBKO C OJJHUM yUaCTKOM.

BHyTpeHHsI1 KOAMPOBKA MOTPEOUTENS CYIIECTBEHHO 3aBUCUT OT €ro CXE€Mbl MPHUCO-
€MHEHUSI K TEeTUIOBOM ceTU. CXeMbl MOTYT OBITh 3JIEBATOPHBIC, C HACOCHBIM CMEIIICHUEM,
C HE3aBUCUMBIM IIPUCOCTUHEHUEM, C OTKPBITHIM WJIH 3aKPBITHIM 0TOOpoM Bojsl Ha ['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 OIH-
caTh Kaxblii BBOJI. B Toke BpeMs Kak OJIMH MOTPEOUTENh MOXKHO OMUCATh IENIbIA KBap-
TaJ WIA 3aBOJI, 3aJ1aB JIJIsl TAKOTO MOTPEOUTENsI 0000IIEHHBIE TEIUIOBBIC HATPY3KH.

OO06001IeHHBIN MOTPEOUTENb - ATO y3€J, Ha KOTOPOM Harpyska 3ajaercs Jubo Imo-
TpeOIsIEMBIM PACX0I0M, JTUOO0 pacxo] 0OYCIIOBJICH 3aJJaHHBIM COMTPOTUBIICHUEM Y3JIa.

Takol 00BEKT y1I00HO UCIOJIB30BaTh, KOTJa BO3HUKAET HEOOXOAUMOCTh PAacCUUTATh
TUIPABIMKY ceTu 0e3 MHGOPMAIIMK O TEIUIOBBIX HArpy3Kax U KOHKPETHBIX CXeMax MPHUCO-
eJMHEHUs moTpeduTenel K TerioBo cetu. Hampumep, npu pacueTe MarucTpaibHBIX 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 oagnonuueliHoOM n300paxeHun He TpedyeTcs MOAKIYaTh 0000IIEHHBIH 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 MHUHUMAJIBbHBIM KOJIHMYCCTBOM HMCXOAHBIX JaHHBIX.

:
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 OIWH Yy49aCTOK MOKCT BbIXOJIHTb. HpI/I‘-IGM BXOI[HH.[HIZ Y4aCTOK UACT CO CTOPOHBI
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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 3JIEBATOP, IPYIIIOBON HACOC CMEIICHUS, HE3aBUCUMOE MOAKIIOYEHHUE 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 TPYOOIIPOBOABI. B 3TOT y3€i1 MOKET BXOJUTh U/MIJIM BBIXOIUTH JTt000€ KOJINYECTBO

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 JAPYroro ydacTka OJHOTO 3JEMEHTa ''TepeMbIuKa' HEeI0CTaToY-
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 ctanius B O JHOTUHEHHOM U300paKeHUH MTPEICTABISAETCS OTHUM y3JI0M. B
3aBUCUMOCTH OT TAOJIMYHBIX MMApPaMETPOB ATOTO y3Jia HACOC MOKET OBITh YCTAHOBIICH Ha
MoJIaloIIeM WM 00paTHOM TpyOOmIpoBojie, TuO0 Ha 000UX TPpyOOIPOBOIaX OJHOBPEMEH-
HO. [l 3a1anus HanpaBlIeHUs ACMCTBUSI Hacoca B 3TOT y3€Jl TOJBKO OJIMH Y4acTOK 00s13a-

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

et P ————

«’\—.—{)—(E\—(}—.—.’“)

Puc. 6. HacocHas cranuus

Hacoc M0:xHO MozaenupoBaTh ABYMs CIocoOamMu: MO0 Kak UealbHOE YCTPONCTBO,
KOTOpPOE M3MEHSET JAaBlIeHNE B TPyOOIPOBO/IC HA 33/IaHHYI0 BEIMYUHY, OO0 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
oOpatHOM TpyOomnpoBoje. Eciau 3HaueHue Hamopa Ha OJHOM M3 TPYOOINPOBOAOB PABHO
HYJI0, TO HACOC Ha 3TOM TpyOompoBoje OoTCcyTcTByeT. Ecim 3HaueHue Hamopa oTpuiia-

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

H=10n H=-10n
H=tlﬂu B=U]n
50'_’___’" 2o
40" T 1 e,

Puc. 7. IIbe3omerpuyeckue rpaguku

Ha pucynke BUAHO, Kak pa3iMyHble HANpaBICHUS YYaCTKOB, BXOMSIINX M BBIXOS-
IIMX M3 HACOCa B COYETAHMM C Pa3HBIMHU 3HAKaMH HAINopa, BIMSAIOT HA pe3yibTaT pacyera,
OTOOpPAKEHHBIN Ha MHE30METPUUECKUX IpaPuKax.

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

3aBUCHUMO OT IIPOXOAAIICTO Y€PEC3 HACOC pacxoa.
24



Ecnu monenupoBate paboTy Hacoca ¢ yuetoM ero QH xapakTepucTuku, TO cleayer

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, TI0O KOTOPOH pacueT u OyAeT ONpeNesiTh HAalop 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 COBITAIAfOT.

Jl7is ommcaHus HECKOJIBKUX 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 HAMpaBlIeHWE JACHCTBUS TAaKOro Hacoca OyaeT ONpenemsiThCs
TOJILKO HAIPaBJICHUEM BXO/SIIETO B y3€J y4acTKa.

Jlpoccenupytoliye yCTpoicTBa B OJHOJMHEHHOM MPEICTABICHUU SIBISIOTCS y3JIaMH,
HO BO BHYTPECHHEH KOJAMPOBKE - 3TO JOMOJHUTEIBHbBIC YIACTKH C TTOCTOSTHHBIM WJIH TIepe-
MEHHBIM COIPOTHBJICHHEM. B apoccenupyronuii y3en 00s3aTeNbHO JTOKEH BXOJUTH

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

Ha nogawwem mpySonpoBoge Sreg‘

PO . -~ BN ’

e )

Ha oSpamxon nmpySonpoBoge

O O

Puc. 9. /Ipoccesmpyromme ycTpoicTBa
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C TOYKM 3peHHUs MOJENH JpOocCesibHas Iaida 3To PUKCUPOBAHHOE COMPOTHUBIICHUE,
OTIpe/ieNisieMOe AUAMETPOM IaiObl, KOTOPOE MOXKHO YCTAHABIMBATh KaK Ha MOJAIOLIEM,
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 MEHSIIOTCS MOTEPH Ha I11aii0e, yCTAaHOBIEHHOHN Ha T0J1al0IIeM

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 IMOAACPKUBATDh 3adHHOC OAaBJICHUC B TPY6OHpOBOI[C B OIIPCACIICHHOM JHAIIa30HC
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
o o i

Puc. 11. Peryasitop naBJjieHus

Ha pucynke nmokaszaHo, 4To Mpu yBEJIMYEHHH B JBa pa3a pacxoia uyepe3 peryisTop,
YCTaHOBJICHHBIA B 0OpaTHOM TpyOONpOBOJIE, /IaBIEHUE B PETYJIMPYEMOM Y3JI€ OCTAETCS
ITOCTOSIHHBIM.

BenvuuHa conpoTUBIEHUS PETYsATOpA MOXKET M3MEHAThCA B Ipejesiax oT Oecko-

HCYHOCTHU OO0 COMMPOTUBJICHUSA IMOJHOCTBIO OTKPBITOI'O PCTYJIATOPA. Ecan YCIIOBUSA pa6OTBI
26



CETH 3aCTaBJISIOT PETYJIATOP MOJHOCTHIO OTKPBITHCS, TO OH HAaUMHAET padoTaTh 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 PacroyiaraéMoro 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 perymnsitopa pacxoja MOKHO OTHECTHM BCE CKa3aHHOE IMPO PETYJIATOPHI

JaBJICHUA.

3.4.2. Hasiajo4yHbIi pacuer TeNJI0BOM CeTH.

[lenpro HaMaMOYHOTO pacyeTa sBIsAeTCS oOecreueHrne noTpeduTeNeld pacueTHbIM KO-
JUYECTBOM BOJIbI M TEIUIOBOW PHEpPruu. B pesynbrare pacuera OCYyIIECTBIISIETCS MOAOOD
3JIEBATOPOB M HMX COMNEN, MPOU3BOIAUTCS PACUET CMECHUTEIBHBIX W JIPOCCEIMPYIOIINX
YCTPOMCTB, OINpEAENIeTCs] KOJIUYECTBO U MECTO YCTAaHOBKU APOCCENbHBIX IIai0. Pacuer
MOKET MPOU3ZBOAUTHCS MPU U3BECTHOM PACIIOIAaraéMoOM HANoOpe Ha MCTOYHUKE U €r0 aB-
TOMaTUYECKOM NOAOOpPE B Cliydae, €clid 3aJJaHHOTO Haropa 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 TETUIOHOCHUTENA B y3JIaX CeTH (IIPH y4eTe TEIUIOBBIX MOTEPh), BEINYNHA U30BITOYHOTO
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 BBOJIaMH YCTAHABJIMBAIOTCS aBTOMAaTHYECKH Ha MOJarolieM, 0OpaTHOM UM 000UX
TpyOOIIPOBOJaX B 3aBUCUMOCTU OT HEOOXOJIMMOTO JIJIsi CUCTEMbBI THIPABINYECKOTO PEXKU-
Ma. [Ipu paboTe HECKONBKUX MCTOYHWUKOB Ha OIHY CETh OMpPEAENCTCS pacipeaesieHue
BOJIbI U TEIUIOBOM PHEPTUU MEXIy UCTOUHMKaMmH. [logBoauTcst GanaHC MO BOJE W OTMY-
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.

[lenpr0 TOBEPOYHOTO pacyeTa SBISIETCS ompeneiieHne (paKTUYECKHX PacXOJIOB 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 pacnoiaraéMoM Harmope Ha UCTOUYHHKE.

Co3nanHass maTemMaTH4ecKkass HMMUTALMOHHAsS MOJENb CHCTEMbl TEIJIOCHAOKEHUS,
CiayKamas Uil pelIeHrs] MOBEPOYHOM 3aJa4v, MO3BOJISIET aHAIM3UPOBATH THAPABINYE-
CKUI U TEIUIOBOM PEKUM PabOThl CUCTEMBI, a TAK)KE MPOTHO3UPOBATh U3MEHEHUE TEMIIe-
paTypbl BHYTPEHHEIr0 BO31yXa y moTpeduteneil. PacueTsl MOTYyT MpOBOJAUTHCS MpPU pa3-
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 IPYTOMY 10 OJTHOMY U3 TPyOOTIPOBOJIOB U T./I.

B pesynbrare pacuera onpenensitoTcsl pacXo/sl U OTEPU Haropa B TpyOOIpoBoIax,
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/AyXa y MOTpeOUTENeH, pacXoJsl U TEMIEpaTypbl BOJBI Ha BXOJ€ U BBIXOJIC 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 YHEPTHEH MEXTy UCTOYHUKOM 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 ONpeeICHUe 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 MOoTpeOuTeNnell K TEIJIOBOM CETH, TaK KaK B Ka4eCTBE MCTOYHHKA MOXKET BBICTYIIATh
00011 y3eN CHCTeMBbI TeTTIOCHA0KEeHUS, HanpuMep TerutoBast kamepa. Jljis 6osee ruGkoro
pEIICHUS JTaHHOW 3aJIayMl MPeyCMOTPEHA BO3ZMOXHOCTh H3MEHEHHUS CKOPOCTH JIBHIKCHHUS
BOJIBI TI0 YYaCTKaM TEIUIOBOM CETH, YTO MPUBOJIUT K U3MEHEHHIO TUAMETPOB TPYOOIIPOBO-

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 CETH, PACIIOjIaracMbIC HAIIOPbI Ha HOTpC6I/ITCJIHX.

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 BO3/AyXa HE HIKE PACUCTHOM.

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 MBbE3OMETPUUECKOrO rpaduKa SBISETCS HarigaHas WIUTHOCTpa-
LU pe3yibTaTOB THIPABIMYECKOTO pacyera (HajJaJo4yHOro, IOBEPOYHOT0, KOHCTPYKTOP-
CKOTO0).

OTO OCHOBHOM aHAIIMTHYECKUNA MHCTPYMEHT CHELUAIMCTA M0 TUAPABINYECKUM pac-
YyeTaM TeIIoBBIX ceTei. [Ibe3omeTp mpeacTaBiser coOoi rpaduiuecKkuii 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 IOTOKY TETI-
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 HAIOpA HA Yy4YacTKax TEIJIOBOM CETH, paclojlaraéMble aBJICHUS B Ka-
Mepax, pacxopl TEIUIOHOCUTEIIA, NIEPEIaibl, CO34aBacMble HA HACOCHBIX CTAHIUAX U UC-

TOYHHKAX, N30BITOYHBIE HaIopbl U T.A.
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Puc. 12. IIbe3o0meTpuyecknii rpaguk

L{BeT 1 CTUIIB JIMHUM 3a4a€TCSI OJIB30BATEIIEM.

B tabnune nox rpagukoM BEIBOAATCS JJI KaXKI0TO y3Ja CETH HAMMEHOBAHUE, Ieoie-
3U4YecKasi OTMETKA, BBICOTA IOTPEOUTENS], HAOPBI B OJIAIOIIEM U 0OpaTHOM TPyOOIpOBO-
Jax, BeJIMYMHA JPOCCEIMPYEMOT0 Hamopa Ha Iaibax y norpedureneii, moTepy Harmopa 1o
y4acTKaM TEIUJIOBOW CETH, CKOPOCTH JIBHIKEHHS BOJIbI HA YYacCTKaX TEIJIOBOW CETU U T.A.

KomnuectBo BI;IBO,[[I/IMOﬁ 1o 1 I‘paq)HKOM I/IH(bopMaI_[I/IH HaCTpanuBacCTCA I10JIb30BATCIICM.

3.4.8. Pacyer HOpMATHBHBIX NOTEPH TEILIA Yepe3 U30JIALUI0.

ITenpro aHHOrO pacudera SBIAECTCS ONPEACIICHUE HOPMATHMBHBIX TEIUIOBBIX IIOTEPH
yepe3 M30JSIUI0 TPyOOIpoBoI0B. TennoBble MOTEPH ONMPEAEISIIOTCS CYMMapHO 3a roJl ¢
pa30uBKOil o MecsuaM. [IpocMOTpeTh pe3ynbTaThl pacdeTa MOKHO KaK CyYMMapHO IO
BCEM TEIUIOBOM CETH, TAK U MO KAXKJIOMY OTIEIBHO B35ITOMY UCTOUYHUKY TEILIOBON SHEPIUU
U KOKI0MY LeHTpaibHOMY TerioBoMy NyHKTY (LITII). PacueT mMoxeT ObITH BBITIOJIHEH C
Y4€TOM MOMPABOYHBIX KOI(PPHUIIMEHTOB HA HOPMBI TEIJIOBBIX MOTEPb.

Pe3ynbTaThl BRIMOJIHEHHBIX PACU€TOB MOKHO 3KCIOPTUpoBaTh B MS Excel.
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4, DyleKTpOHHAsI MOJeJb CYIIEeCTBYIOIIEH CHCTEMbI TEIIOCHAOKEeHUsl. JITanbl

aKTya/im3anmu.

4.1 UupopmauuoHHO-Tpadpuyeckoe onucaHue 00beKTOB CHCTEMBbI TeNJIOCHAO-
JKeHUsl.

Ha ocHoBe cymectBytomeir OM nis nenei ee akryanusanuu ObUIM CO37aHbl MO-
nenbHble 0a3pl — "Ternocetn TamTaroasCKOro paiioHa cyIl.', B KOTOPBIX MPOBOAMIACH
BbIBEpKAa C MOCJIEAYIOIIEH KOPPEKTUPOBKOW HH(OPMALMOHHO-TPa(pUUECKOro ONUCAHUS
CYLIECTBYIOIIUX OOBEKTOB CHCTEMBI TEIIOCHAOXKEHUS TOPOJICKOIO MOCEIEHUS C YUETOM
M3MEHeHuH, mpousommenmux 3a nepuoa 2019-2020 rogos, no nanHeiM 3aka3zumnka (Oa3a
aOOHEHTOB; 0a3bl TEIJIOBBIX CETEH; CXEMBbI TEIIJIOBBIX CETEN).

B akTyanu3zupoBaHHOI 0a3e JaHHBIX 3JIEKTPOHHOW MOJENH OMHUCaHbl U MpU HEOOXO-
JUMOCTH JIOTIOJIHEHBI (CKOPPEKTUPOBAHBI) MACIIOPTHBIE XapAKTEPUCTHUKU BCEX TUIIOB 00b-
€KTOB CHCTEMbI TeriocHaOkeHus. [losHoTa 3amonHeHust 0a3bl TaHHBIX IO MapameTrpam
3aBUCUT OT HAJMYMs HCXOAHBIX JAHHBIX Y TEIJIOCHA0KAIOIIUX KOMIaHUH.

BusyaiibHoe 0TOOpa)keHHE CTPYKTYPHI TEIJIOBBIX CETEH MPEJCTaBICHO HA PUCYHKE

13.
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4

Puc. 13. BuzyajabHoe oTo0pakeHne CTPYKTYPbI TEILUIOBBIX ceTeil 0T HCTOYHMKOB TEIJIOBOH YHEPTrUu
n.r.T. Cnacck
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4.2. OtiaaKka v KaJuOpPoOBKAa JIEKTPOHHOM MO/IeJIH.

B paMkax maHHOTO 3Tamna JTOJKHBI OBITH BBITIOJHEHBI:

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

* KanuOpOBKa MOJENM C LIENbI0 JTOCTHXKEHUS COOTBETCTBUS PACUETHBIX Mapa-
METPOB MOJIeNIM (PAaKTUYECKUM MapaMeTpaM B OINPEACIICHHBIX PEMEePHBIX y3J1ax
CUCTEMBI TEIUIOCHAOKEHUS (MpU HATUYUU UHGDOPpMAYUU NO PACX00am, Odesjle-
HUAM 800bl 8 NOOAOWUX U 0OPAMHBIX MPYOONPOBOOAx cucmemvl MmeniocHao-
JHCeHUs1 OISl (PAKMUUECKO20 pedcuma,.

Ha »Tame oTnanku 31eKTpOHHONW MOAENU ObLI MPOBEACH aHAIN3 MOJHOTH U JOCTO-
BEPHOCTH BHECEHHBIX UCXOHBIX JAHHBIX.

KanubpoBka Mozenu - npouecc uACHTU(PUKALIMK U TOHKOW HACTPOWKH HAOOPOB HC-
XOJIHBIX JaHHBIX TaKUM 00pa3oM, 4TOObI 0OECHEYUTh MAKCUMAJIbHOE MPUOIMKEHUE pe-
3yJIbTAaTOB THAPABINYECKOTO pacyeTa K (PakTUYECKUM MapaMeTpaM B ONPEEICHHBIX pe-
MEPHBIX Yy3JIaX CUCTEMBbI TEIIOCHAOXKeHUs. [{Ji1 opraHu3anuu npoiecca KaauopoBku DM
BBIOMPAIOTCSI PETIEPHBIE Y3JIbI B KAXJAOW U3 CUCTEM TEIJIOCHAOKEHU S, TAaKUE KaK: BBIBO/I-
HOM KOJUICKTOpP Ha MCTOYHHMKE W/WJIM HACOCHBIE CTAHIIMH W/WJIM TEIJIOBBIC MYHKTHI M TIPO-
9He AIEMEHTHI TeTIOBOW CETH, TI0 KOTOPHIM UMEIOTCS (haKTHUECKHE JaHHBIC TI0 pacxoaam
TETJIOHOCUTEISI ¥ paclojiaraéMbIM Haropam 3a otonurtensHbli mepuosa 2019-2020 u 2020-
2021 rr.

OnHuM U3 He3aMEHUMBIX MHCTPYMEHTOB MPU KATHMOPOBKE TUAPABINYECKON MOJCIN
TETIJIOBOM CETH SIBISIETCS MbE30METPUUECKHM TpaduK, MOCKOJIbKY rpaduyeckas HHTEpIpe-
Talus TUAPABIAYECKOTO PEXHMMa TO3BOJIICT OJHOBPEMEHHO KAayeCTBEHHO M KOJIMYE-
CTBEHHO OIIEHUTDH MOMPABKHU, KOTOPhIE HEOOXOAMMO BHECTU B PACUETHYIO MOJIEIb, YTOOBI
oHa HauboJee aJIeKBaTHO MOBTOpsUIA ''THAPABIMYECKOE MOBEACHUE peaTbHON TEIIOBOU
CETH B DKCILTyaTaIlyH.

Taxoke 17151 BBIMOTHEHUS! KATMOPOBKH UCIIOJIb30BAMCH PE3YJIBTATHl THAPABIHUYCCKIX
pacyeToB Jis SJIEMEHTOB TEIUIOBOM CETH, a Takke rpaduueckoe mpeaCcTaBIeHNE apaMeT-
POB TETUIOHOCUTEJIS.

[TapannensHo paboTe ¢ BBIIICOMUCAHHBIM WHCTPYMEHTApUEM MPOBOAMIACH KOPPEK-

THPOBKA N3HAYAJIIbHO BBEACHHBIX JAHHBIX I10 IMIEPOXOBATOCTHU pr6OHpOBO,Z[OB, 3HAa4YCHUAM
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MCECTHBIX COHpOTI/IBJIeHI/IfI " 1Ip. € OCJIbIO IIOJYUYCHUSA MAKCHUMAJIbHOI'O COOTBCTCTBHA I1a-

paMeTpOB pacyETHOU MOJENH ¢ (DAKTUIECKUMU TTapaMeTPaMH CHCTEM TETUIOCHAOKECHMS.
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5. DJIeKTPOHHAS MO/eJb MePCNeKTUBHOM CUCTEMbI TENJIOCHAOKeHMSI.

MopenupoBaHue MEPCIEKTUBHOTO BapHUaHTAa PA3BUTHS CHUCTEMbl TETUIOCHAOKECHHS
(CTPOUTENIBCTBO HOBBIX M PEKOHCTPYKIIUS CYIIECTBYIOUIMX HCTOYHHMKOB TEIJIOBOUM SHEP-
TUH, TIEpepacnpe/ieciCHUe TEIUIOBBIX HAarpy30K MEXKJYy HUCTOYHUKAMU, OMPE/ICICHUE BO3-
MOYKHOCTH TOJKIIFOYCHHUSI HOBBIX MOTPEOUTENICH TEIJIOBOM AHEPIHH, OMPEACIICHUE ONTH-
MaJIbHBIX BapUAHTOB KAYECTBEHHOTO M HAAECKHOTO 0OeCeueHusl TEIJIOBOM YHEPTUeil HO-
BBIX MOTPEOUTENICH U T.J.) OCYIIECTBIISIETCS Yepe3 MEXaHU3M CO3/IaHUs U aIMUHUCTPHUPO-
BaHMS CHCIUAIbHBIX 'MOACIBHBIX" 0a3 - HAOOPOB JaHHBIX, KIIOHUPYEMBIX W3 OCHOBHOM
(KOHTpOJIbHOM) 0a3bl JaHHBIX OMUCAHUS TEIJIOBOW CETH, HA KOTOPBIX MOKHO MPOU3BOIUTh
mr00ble MAHUMNYJIAIMU O€3 pUCKa UCKA3UTh WJIH MOBPEIUTh KOHTPOJbHYIO 0a3y.

B pesynbrare co3pgaHus MEpCreKTUBHOIO BapuaHTa J0 KOHEYHBIX MOTpeOUTesei B
OM B COOTBETCTBUHU C MacTep-IJIaHOM ObLTa CO3/laHa MoJIeNIbHas 0a3za, oTpakaroIias rnep-
CIIEKTUBHOE COCTOSTHUE CHCTEMBI TETUIOCHAOKEHHS Ha KOHEI] pacCMaTpUBAeMOro Iepruo/ia

Pe3ynbTaThl pacyeTa MEPCHEKTUBHBIX THAPABIMYECKUX PEKUMOB CUCTEMBI TEIIO-
CHa0»XEHUs TOPOJICKOTO TOCEJICHHUs MPEACTaBIeHbl B JOKyMeHTe "Cxema TeruiocHabxe-
Hua Crnacckoro ropoackoro noceneHus. Axryanuzanusa Ha 2022 r. OG0CHOBBIBAIOIINE
Marepuansl. ['aBa 4. [lepcriekTrBHBIE OaaHCHI TEIUIOBOM MOITHOCTA HCTOYHUKOB TEILIO-

BOM DHEPTUU U TETUIOBON HArpy3KH .
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6. JIoOKyMEeHTBI 10 AKTYAJIU3MPOBAHHOM 3JIEKTPOHHOI MO/1€JIH.

[lo pe3ynpTaTaM akTyalu3aluyd 3JIEKTPOHHOM MOJENU CUCTEMBI TEIJIOCHAOKEHUS
TOPOJICKOTO TIOCETICHUS pa3pabO0TaHbl CICTYIOIINE MOJICTbHBIC 0a3bl:

* MopaenbHas 6a3a " Termmocetn Tamraroibckoro pailoHa Cyul." — akTyaJIM3upOBaH-
Hasi MoJieJIbHas 0a3a Mo CYyIIEeCTBYIOIIEMY COCTOSIHUIO CUCTEMbI TETJIOCHA0KEHNUS;

* Mopenbaas 6a3a " Termmocetn Tamraronsckoro paiioHa nepcer.” — MojienpHas 6asa
10 MEPCIEKTUBHOMY Pa3BUTHIO CUCTEMBI TeriocHa0xkeHus Ha 2036 roj.

XapakTepUCTUKU TEIJIOBBIX CETEH CHCTEM TEIUIOCHAOKEHUSI TOPOJCKOTrO MOCEIICHUS
MpUBEICHBI B JOKyMeHTe ''CxeMa TemnocHa0x)eHusi (CrnaccKoro ropojiCKoro MmoceieHusl.
Axtyanmmzanus Ha 2022 r. O6ocHoBbIBarone Marepuansl. ['maBa 1. CymecTByromiee mo-
J0’)KeHHE B chepe MPOu3BOACTBA, TIEPEeIadu U MOTPEOICHUS TeITIOBOW SHEPTUH TSI TISIICH

TEIUIOCHAOXKEHUA' .
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