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1. O0mee Ha3HAYEHME YJIEKTPOHHOM MO/IeJIM CUCTEMBbI TEIJIOCHAOKEHUSI.

BHCKTpOHHaH MOJCIIb CUCTCMBI TETJI0CHAOKESHUS MYHI[I)I63HICKOFO ropoAacKoro Iio-

cenenus (mamee MI'TI) Ha 6a3e mporpammHo-pacueTHoro komriekca "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 TEIJIOCHAOKEHNS FOPO/a;

NPOBEJICHUS] €AMHON TOJIMUTUKU B OpraHU3allMM TEKYIIeW IesTEeNbHOCTH Tpe-
MPUSATUN U B IEPCIIEKTUBHOM PA3BUTUH BCEM CHCTEMBI TEIIOCHA0KEHUS TOPOJIA;
o0ecrne4yeHns yCTOMYMBOTrO IPaJJOCTPOUTENBHOIO Pa3BUTHUS TOPOAA;

pa3pabOTKu Mep JJIsl MOBBIICHNS HaIeKHOCTU CUCTEMBI TEIJIOCHA0XKEHUS TOPO-
Ja;

MUHHMU3AIUU BEPOSITHOCTU BO3HUKHOBEHUS! aBApUWHBIX CHUTyallMil B CUCTEME

TEIUTOCHAOXKEHHUS.

Pa3pa60TaHHaﬂ QJICKTPOHHAA MOJCIb IpEAHA3HAYCHA AJIA PCHICHUA CIICAYIOIUX 3a-

co3aHusl OOIIETOPOICKON JIEKTPOHHOW CXEMBI CYIIECTBYIOMIUX U TEPCTICKTHB-
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 H PEKOHCTPYHUPYEMBIX TETUIOBBIX CETEH U TEINIOCETEBBIX OOBEKTOB U T.1.);
MOJICTTUPOBAHUS TEPCIICKTUBHBIX BApHAHTOB Pa3BHTHS CHCTEMbBI TEIUIOCHAOXE-
HUS (CTPOMTEIIBCTBO HOBBIX U PEKOHCTPYKIIUS CYIIECTBYIOINUX HCTOYHUKOB TETI-
JIOBOM HEPTUH, MepepacipeiesieHne TEIIOBBIX HATPY30K MEXIy UCTOYHUKAMH,
OTIPE/ICJICHHUE BO3MOKHOCTH TOJKJIIOYEHUST HOBBIX IMOTPEOUTENECH TErIoBOM
DHEPTHH, OTPE/EICHUE ONTHMAJIbHBIX BAPUAHTOB KaYE€CTBEHHOTO W HAJACKHOTO

obecrieueHUs TeIIOBOM dHEPIruei HOBBIX IOTpEeOUTENCH U T.11.);



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

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

MOHHUTOPHUHT Pa3BUTHUS CXEMbI TCIFIOCHA0KEHHUS TOPOACKOTO TTOCEIICHHS;
o0ecrieueHre €XEeroAHON aKTyalu3alli CXeMbl TeruiocHaOxeHus: MyHbiOar-
CKOro Topojckoro noceneHus: B coorBerctsuu ¢ ®3-190 "O TennocHabxeHuun' u

[TocranoBnennem I[IpaBurenbctBa PO Nol54.



2. AKTyaJu3anus 3JIeKTPOHHOM MO/IeJId CUCTeMbI TeNJI0CHAOKeHUsl.

B pamkax akTyaiu3anuu CXeMbl TEIJIOCHAOKEHUS B YACTH AJIEKTPOHHOM MOJENH
BBITIOJTHEHBI CJICTYIONTHE PAOOTHI:
* BBIBEPKAa U COOTBETCTBYIOIIAsi KOPPEKTHUPOBKA TPACCUPOBKU M XaPAKTEPUCTUK
TEIJIOBBIX CETEeH IO MPEJOCTABICHHBIM JaHHBIM TEIJIOCHAOMXKAIOIIUX OpTraHu3a-
81178

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

AKTyanu3upoOBaHHAs JJIEKTPOHHAS MOJIETh CHCTEMbl TEIIOCHAOXKEHHSI TOPOICKOTO
MoceJIeHNsT 00ECIEUYnBACT BBIMOJHEHUE BCEX TPEOOBAHUM, MPEABSABIIEMBIX K AJEKTPOH-
HbIM MojenasiM B cooTrBeTcTBUU C IlocranoBnenuem IIpaButensctBa PO No 154 ot
22.02.2012 r.:

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

0) macnopTU3alrio 0ObEKTOB CUCTEMbI TEINIOCHAOKEHNS,

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

I') TUIPABIUYECKUN pacyeT TEIUIOBBIX CETeHl 1000l 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 MEXAY UCTOYHUKAMH TEILUIOBOM HEP-
TUU;

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

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

3) pacdeT MmokaszaTeyiel HaJieKHOCTH TETJIOCHA0KEeHNUS,

1) TPYNIOBbIE U3MEHECHUS XapaKTEPUCTUK 0OBEKTOB (YU4aCTKOB TEIUIOBBIX CETEH, IMO-
TpeOuTenei) Mo 3aJaHHBIM KPUTEPUSIM C IEJIbI0 MOJICTUPOBAHUS PA3TUYHBIX MEPCIEK-

THBHBIX BAPHUAHTOB CXCM TGHHOCHa6)KeHI/I$I;



K) CpPAaBHUTEIbHBIE Tb€30METpUUeCcKue rpaduku s pa3pabOoTKU U aHAIU3a CLIEHApH-

CB IICPCIICKTUBHOT'O pa3BUTHUA TCIIJIOBBIX ceTel.

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

ITOJIHCHBI CIICAYIONIHC pa6OTBI:

co3anue MojenbHON 0a3bl - "Temnocetn Mynasibam 2021" - aktyanu3upoBaH-
Has MOJICNIbHas 0a3za MO CYIIECTBYIOIIIEMY COCTOSIHHIO CHCTEMBI TEIUIOCHAOXKE-
HUSA,

BBIBEPKAa W COOTBETCTBYIOIIA KOPPEKTHPOBKA TPACCHPOBKH M XapaKTECPUCTHK
TEIJIOBBIX CETEH IO MPEJOCTABICHHBIM JaHHBIM TEIIOCHAOXKAIONUX OpraHu3a-
81178

BBIBEPKAa M COOTBETCTBYIOIIAs] KOPPEKTUPOBKA MOJIKIIOUCHHBIX MOTPEOUTEIICH B
COOTBETCTBHHM C MPETOCTABICHHBIMU 0a3aMu a0OHEHTOB TEIJIOCHAOXKAIOIIUX OP-
raHu3aImi;

B COOTBETCTBHHU C MacTEP-TUIAHOM CO3/IaHHE MEPCIIEKTUBHON MOJCIBHOM 0a3bl Ha
nepuon 2036 roma "Temnocern Mynapioam 2036";

IIPOBEJICHNE THAPABIMYECKUX PACUETOB ISl OIEHKH MEPCIEKTUBHOTO COCTOSIHUS

CUCTEMBI TEIJTIOCHA0KEHUS HAa KOHELl pacCCMaTPUBAEMOT0 IEPHOIA.

B cBs13u ¢ oTcyTcTBHEM NPUOOPOB YUETa Ha TEIJIOBBIBOJAX PsAJla HCTOYHUKOB FOPO/I-

CKOT'O TIOCEJIeHHUs, U (WJIM) OTCYTCTBUEM JAHHBIX O (PaKTUUECKHX PAacX0/axX TETUIOHOCHUTE-

751, KaJTuOpOBKa 3JIEKTPOHHOW MOZENH MO (paKTUYECKUM MapaMeTpaM BbINOJHEHA TOJbKO

[0 TEIUIOBBIM ceTsM KoTenbHOU "IIpomsBoacTBeHHO-oTOonMTENbHAA YIIK Ne8 MyHpabi-

oam".



3. Onucanue NPOrpaMMHOr0 KOMILJIEKCA.

3.1. O0mme MoI0KEeHUs.

B kauectBe 6a30BOro MPOrpaMMHOTO OOECHIeUEHUs AJiA CO3AAHUS DICKTPOHHOU MO-
JIEM 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 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 ¢ F€OJJaHHBIMU B JIOKAJIBHOM CETH U oOanbHOM cetu WH-
TEpHET.

HocTyn k cepBepy ocymiectBisgercs yepes nporokoi TCP/IP. Cepsep ZuluServer na-
€T BO3MOXKHOCTh MCKITIOUUTDH (padiIOBBINA TIOCTYI KJIMEHTA K JaHHBIM Ha cepBepe. Knuenty
HEJ0CTyIHA UHPOpMalusa 0 PU3NYECKOM XPaHEHUH JAaHHBIX U OTCYTCTBYET BO3MOXKHOCTb
MX HECAaHKLIIMOHUPOBAHHOTO U3MEHEHUS.

Tak>ke ecTb BO3MOKHOCTb Pa3rpaHUUYUTh JOCTYII K JAHHBIM MEKY MOJIb30BaTEIISIMH.
CucremMa napoJieil U ImpaB MO3BOJISIET MPEIOCTABIIATh PA3HBIM IOJIB30BATESAM Pa3JIMYHbIC
BO3MO>KHOCTH M OTPaHUYEHUs AJIs JOCTYyMa U pabOThI C TAHHBIMU.

I'C Zulu, coxpansisi Bce BO3MOXHOCTU HacTonbHOU Bepcun ['MC, umeer BcTpoeH-
HBI KIueHT ZuluServer ¥ MOXKET OTKpBIBaTh KapThl, CJIOH, IPOEKThI U JIpyrue JaHHbIE
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, 1MO0 UMsI KOMIIbIOTEpA B JIOKAJIBHOM CETU WIJIM k€ UMs JOMEHA, €CIIU CepBep pac-

I10JI0KeH B ceTu MHTEpHeT.



3.2.1. Ocooennoctu ZuluServer.

Apecanusi JaHHbIX

I'C Zulu B cBoeii paboTe ¢ TaHHBIMU UCTIOJIB3YET MyTh K (pailimam ciioes, KapT, mMpo-
€KTOB W JIPYTUX, OTH JaHHBIC MpeAcTaBistomuM. [IyTe K ¢aiiay MOXKET OBITh JOKATHHBIM
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
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

['C Zulu naet B0O3MOXHOCTh pabOTaTh OJTHOBPEMEHHO C KapTaMH U CIOSIMU 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 HAJIOXKWUThH IUIAaH MPEANPUITHS C CepBepa JAHHOTO
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 HECKOJbKHUMH Mojb3oBarensiMu. [Ipu 3Tom Benercs

HE3aBUCHUMBIN AJI1 KAKAO0I0 IMOJIb30BAaTCIIA )KYPHAJI OTKAaTa.

ABTOMaTHYECKOEe 00HOBJICHUE KAPThI
[Ipy M3MeHEeHUM JaHHBIX OJIHUM M3 KIUEHTOB, CEPBEpP OIMOBEIIAECT BCEX KIMEHTOB,
MOJIB3YIOIIMNXCS B TAaHHBIA MOMEHT 3TUMHU JTaHHBIMH, YTO MPUBOJUT K aBTOMATUYECKOMY

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 ¢ MOMOIIBIO YTUIUTHI MTOATOTOBKU
JTAHHBIX WM BPYYHYIO HACTPOUTH CCHUIKH IS cepBepa ZuluServer u JaHHBIE CTAHOBSITCS
JTOCTYMHBIMH B ceTh. [Togo0HO BeO-cepBepy, cepBep Zulu mo 3ampocy ¢ KIMEHTCKOro Me-

CTa HYXHOTI'O peCypcCa NpcaAOCTaBUT JaHHBIC, COITIOCTABJICHHBIC C 9TUM PECYPCOM.

AJIMUHMCTPHPOBaHHE JAHHBIX

ZuluServer npeaoCTaBIsSIET BO3MOKHOCTh Pa3rpPaHUYUTh TOCTYI K JaHHBIM M Ha3Ha-
YUTh pPa3lWYHbIC MpPaBWIIA U MpaBa JOCTyNa K HUM. MOXHO HpPeAOCTaBUTh KaKk aHOHUM-
HBI TOCTyMA K TaHHBIM JAJIS1 ITUPOKOMN MyOIHMKH, TaK U OTPAHUYUTH €ro JIJIs y3KOTO Kpyra
M0JIb30BATENEH, ONPENEINB A KaKJOTO0 M3 HUX KaKUe ONEpaluu C JaHHBIMU €My pa3s-

PELICHBI.

Web-ciyxo61 WMS u WFS

ZuluServer no3BoisieT paboTaTh C JaHHBIMU cepBepa Mo crneuuukanusim 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 crenudukauy WMS, B vactHocTH, Zulu, GoogleEarth, GoogleApi,
OpenLayers, YandexMap, MapInfo, ArcGIS u ap.

Web-cnyx06a WFS obecrieunBaeT 10CTyI K BEKTOPHOM U CeMaHTUYECKOW nH(pOpMa-

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

IIpocTpancTBeHHBbIH GUIABLTP K JAHHBIM

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

Ecnu BBeneHo Takoe orpaHWYeHHUE, TO TMOJI30BATEIh CMOXET OTOOpaKaTh CIOW U

OMepUpoOBaTh JAHHBIMU TOJILKO B MpeJieaxX yKa3aHHOU 00IacTu.
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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 BBOJUTH JIOTHH U TIAPOJIb.

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 KOMMYHHUKAIIUN U TPAHCTIOPTHBIX CUCTEM.

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

C nomomibto Zulu MOXKHO cO37aBaTh BCEBO3MOXHbBIE KapThl B reorpauueckux mnpo-
EKIMSIX, WU TUUIaH-CXEMBbI, BKJIFOYAsi KapThl M CXEMbl MHXKEHEPHBIX CETEU C MOJICPKKOU
UX TONOJIOTHH, pabOTaTh C OOJIBIIUM KOJIMYECTBOM PACTPOB, MPOBOJAUTH COBMECTHBIN ce-
MaHTUYECKUA M MPOCTPAHCTBEHHBIN aHaIN3 TpadUuecKuX U TaOJUYHBIX JAHHBIX, CO3/1a-
BaTh Pa3JIMYHbIE TEMAaTUYECKHE KapThl, OCYIIECTBIISTH 3KCIOPT U UMIIOPT JTAHHBIX.

['MC Zulu no3Bonsier UMIOPTHPOBATh JaHHBIC W3 TaKWX mporpamm kak Maplnfo,
AutoCAD, ArcView. B pesynbrate ummnopra OyayT MOJIydeHbI BEKTOPHBIE CIIOM C TOTO-
BBIMU OOBEKTaMH, MPU ITOM BCE XapPAaKTEPUCTUKH, TaKW€ KaK MaciuTad, UBET W Mpoyue
OynyTt coxpanensl. Ecnu k o0bekTam B 0OMeHHOM opMarte OblLIa MpUKpervieHa 6aza naH-
HBIX, TO OHA TaK e uMnoptupyercs B Zulu.

[Tomumo ummnopta Zulu uMeeT BO3MOKHOCTb IKCIOPTa rpad)uyecKuX JaHHBIX B Ta-
kue nporpammbl kKak Maplnfo, AutoCAD u ArcView. DKCIIOPT CeMaHTHYSCKHUX JTAHHBIX
BO3MOKEH B 3JIeKTpoHHYI0 Tabnuily MicrosoftExcel umu ctpanuiyy HTML. B cucreme
Zulu taxxe MoryT 6e3 mpeoOpa30BaHUs UCTIOIB30BATHCS OMKUCATENN PACTPOBBIX OOBEKTOB
B (hopmaTtax MapInfo u OziExplorer.

I'eoundopmanmonnas cucrema Zulu 1o BHeNIHEMY BHly BeCbMa MOX0a Ha IIUPOKO
pacmpocTpaHeHHBIE TTPOIYKTHI cemeiicTBa MicrosoftOffice nu mmeer cxoxkee ob6opymoBa-

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

Cucrema 061a1aeT MUPOKUMH BO3MOKHOCTSIMH:

co3/71aBaTh KapThl MECTHOCTH B PA3IMYHBIX T'€OrpaUuecKux CUCTEMax KOOPIH-
HAaT ¥ KapTorpapuyecKux 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;
M0JI30BAThCSl JIAHHBIMU C CEPBEPOB, MOJIEpKUBatoNuX creuudukanuo WMS
(WebMapService);

C TMIOMOIIIHIO CO3/IaBAEMBIX BEKTOPHBIX CIIOEB ¢ COOCTBEHHBIM OMHAPHBIM (hopMa-
TOM, 00ECIEYMBAIOIIUM BBICOKYIO CKOPOCTh PabOThI, BEKTOPU30BATh PACTPOBbBIC
M300paKeHHS;

Ipy BEKTOPU3AlUU MCHOJIB30BaTh KaK MPUMHUTHBHBIE OOBEKTHI (CHMBOJIBHBIE,
TEKCTOBbIE, JIMHEHHBIC, TUIOMIAIHbIE) TaK U TUIIOBBIE OOBEKTHI, OMIMChIBAEMbBIE Ca-
MOCTOSITEIIBHO B CTPYKTYPE CJIOS;

paboTaTh C CEMAaHTUYECKUMHU JTAHHBIMHU, MOJKIIOYAEMBIMU K CJIOI0 M3 BHEUTHUX
ucrounukoB BDE, ODBC unu ADO uepe3 onucatenu 0a3 AaHHBIX (MOJIy4yaTh
nIaHHbple MOkHO M3 Ta0aui] Paradox, dBase, FoxPro; MicrosoftAccess; Microsoft
SQL Server; ORACLE u apyrux ucrounuko ODBC wiu ADO);

BBITIOJTHATH 3alPOChl K 0a3aM JaHHBIX ¢ OTOOpPaKCHHEM pe3yJIhbTaTOB Ha KapTe
(mouck ompeaesieHHoN 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 CTPOUTH Ha €€ OCHOBE M30JIMHUH, 30HBI
3aTOIJICHUs! PO N U pacTphl penbeda, pacCUUTHIBATH IJIOMIATU U 00BEMBI;
AKCIIOPTUPOBATH JTAHHBIE W3 CEMAHTUYECKOW 0a3bl WM PE3yJbTaThl 3ampoca B
anekTpoHHyto Tadauiy MicrosoftExcel nnu ctpanuny HTML;

MPOTPaMMHO WJIA TI0 CEMAHTHYECKMM JaHHBIM CO3/1aBaTh TEeMaTHYECKUE pac-

KpaCKu, C IOMOIIBIO KOTOPBIX MCHACTCA CTHIIb OTO6pa)KCHI/I$I O6L€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;

0ToOpaxaTh 0OBEKTHI ClIOsl B (popmaTe mnceBgo-3D Mo3BOSIONIEM BU3YAIU3HPO-
BaThCsl OTHOCUTENIbHBIE BHICOTHI OOBEKTOB (HAIIPUMED, BHICOTHI 37JaHH);
CO3/1aBaTh M UCIOJB30BaTh OMOIMOTEKY rpa)MueCKUX 3JIEMEHTOB CUCTEM TEILIO-
cHaOXKeHUS U PEKUMOB UX (PYHKIIMOHUPOBAHUS;

CO3/1aBaTh PacueTHbIE CXEMbl MH)KEHEPHBIX KOMMYHHMKAIUIl C aBTOMaTHYECKUM
(opMUPOBaHKEM TOIIOJIOTUH CETH U COOTBETCTBYIOIIMX 0a3 JAHHBIX;

W3MEHATDH TOTIOJIOTHIO CETEH U PEeKUMBI paOOTHI €€ JIEMEHTOB;

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

11 OBICTPOTO MEPEMEILEHUSI B HY>)KHOE MECTO KapThl YCTaHABIUBATh 3aKIaJIKU
(3akazKa Ha TOYKY Ha MECTHOCTH C OIpeIeTICHHBIM MacIITadoM O0TOOpakeHUs U
3aKJIaJiKa Ha ONpPEJENCHHbIN 00BEKT €105 (BecbMa YAOOHO, €Clu OOBEKT - JBU-
KYIIUUCA 110 KapTe));

C MOMOIIBIO MPOEKTOB PACKPHIBATh CTPYKTYpPY TOTO WJIM MHOTO OOBEKTa, 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
HAIUCaHMs 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-
MAalMOHHOM eauHuLel cucTteMbl. KaxIplil 0OBEKT €105 UMEET YHUKAIbHBIA UICHTUPHUKA-
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 paOOTHI TpadMIeCKUX M TOMOJIOTHUECKUX aaropuTMoB. meercs
BO3MO>KHOCTh IPOTPAMMHOTI0 JIOCTYIIA K JIaHHBIM 4epe3 OOBEKTHYIO MOJEIb JIJIsl Haluca-
HUS1 COOCTBEHHBIX KOHBEPTEPOB.

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

[IpuMUTHBEI MOTYT OBITH:

*  TO4YeuHbIC (TUKTOTPaAMMBI WK ""CHMBOJIBI');

*  TEKCTOBBIE;

*  JUHEWHbIC (JIMHUU, TOJTUINHUN);

*  [IOHIaJAHbIE (KOHTYPHI, IOJUKOHTYPHI).

Tumnossie 00BEKTHI OIUCHIBAIOTCA B OMOJIMOTEKE TUIIOB 00BEKTOB. KaXK bl THUII OITH-
CBIBAET IUIONIAIHOM, JIMHEWHBIA WM CUMBOJIbHBINA TUMOBOW Ipaduueckuil 0OBEKT, UMEET
M0JIb30BATEIbCKOE HA3BAHUE U MOKET OBITh CBSA3aH C COOCTBEHHON CEMaHTHYEeCKO 0a30i
TaHHBIX.

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

TunoBbie 00BEKTHI MOTYT OBITH:

*  TOYCYHBIC (MUKTOrPAMMBbI WK "'CUMBOJIBI");

*  JHMHEHbIe (TUHUU, TOTWINHHHN);

*  IUIOHIaJHbIE (KOHTYPHI, IOJUKOHTYPHI).
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ATpuOyTHUBHBIE UM CEMAHTHUUYECKHUE JIaHHbIE BEKTOPHOTO CJIOS XpaHSTCS BO BHEII-
HEM UCTOYHHMKE JAHHBIX U MOAKIIOYAIOTCA K CIIOI0 Yepe3 COOCTBEHHBIN ONMucaTeNb 0a3bl
naHHbIX. K 0IHOMY CJI0I0 MOKET OBbITh MOAKIIOUYEHO NMONEPEMEHHO MPOU3BOJIBHOE YUCIIO
ceMaHTHYeCKux 0a3 MaHHBIX. [IpUMUTUBBI MOJB3YIOTCS OOIIEH ceMaHTHYeCKoW 0a3oif
JTaHHBIX, TUTIOBBIE OOBEKTHI - COOCTBEHHOM /ISl KAXKAOTO TUMA (OJHAKO JIJIS pa3HbIX TUIIOB

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

PactpoBbie ciion

PacTpoBbIM clloeM MOXKET OBITH JTUOO OTACIBHBIA PacTpOBBIN 00BEKT, MO0 TpyIIna
pacTpoBBIX 00BEKTOB. PacTpoBas rpymma MOXET COAEpKaTh MPOU3BOJIBLHOE YHCIIO PACT-
POBBIX O0OBEKTOB WIIM BJIOKCHHBIX PACTPOBBIX I'pymil. UKCIIO pacTpoB B CJI0€ OTPaHUYCHO
JUIh JTUCKOBBIM TPOCTPAHCTBOM (Zulu crmpaBisieTcss ¢ TMOJIeM W3 HECKOJBKUX THICTY
pacTpoB).

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

3.3.1.2. PaboTa ¢ cucteMaMu KOOPAMHAT U KapTOorpapuyecKuMH NMpPOeKIUsIMH.

I'paduueckue naHHBIE MOTYT XPAHUTHCS B PA3IMYHBIX CUCTEMAaX KOOPAUHAT U OTOO-
pa)xxaTbCsl B Pa3IMYHBIX MPOEKIUAX TPEXMEPHOU MOBEPXHOCTU 3€MJIA HA IIOCKOCTh.

Cucrema mpemyiaraetT HaOOp MpeaoNpeNeIeHHBIX cucTeM koopauHaT. Kpome Toro
M0JIb30BaTEN b MOXKET 3aJ]aTh CBOIO CUCTEMY KOOPJMHAT C UHJIUBUIYAJIbHBIMU MapaMeTpa-
MH ISl TOAAEPKUBAEMBIX CUCTEMOM ITPOEKIIUH.

B wacTHOCTH 3Ta BO3MOKHOCTbH MO3BOJISIT, IPU U3BECTHBIX MapaMmeTpax (KJIrodax 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 CeMaHTH4Y€CKHX JAHHBIX.

CeMaHTHYECKHE JIaHHBIC TOJKIIOYAOTCS K CJIOK W3 BHEIIHUX HMCTOYHUKOB
BorlandDatabaseEngine (BDE), OpenDatabaseConnectivity (ODBC) W
ActiveXDataObjects (ADO) uepe3 onucatenu 6a3 JaHHbBIX.

[Tomy4aTh TaHHBIE MOYKHO HU3:

o Tabmui 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 ceManTuueckux gaHHbix (MicrosoftExcel, HTML, TekcToBsliif popmar).

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 3aJaHHs IOJIb30BATEIHCKOTO MMEHHU, IIBETA
(oHa 1 MacIITAaOHOU CETKHU.

JlaHHbIe, XpAHSIIUXCS B PA3HBIX CHCTEMaX KOOPAUHAT, MOKHO OTOOpakaTh Ha OJTHOM
KapTe, B OAHOW M3 KapTorpaduyeckux npoekuuil. [Ipu 3ToM nepecuer koopAauHat (eciau
OH TpeOyeTcs) U3 OJIHOTO JaTyMa B IpYrod U U3 OJHOW MPOEKIUH 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 3aBHCHUMOCTH OT pPeXHMa (COCTOSIHHSI), KOTOPBIA OINpeaemnsieTcs B
OMOIMOTEKN TUIIOB 00BHEKTOB ¢J0si. CTUITh MPUMUTHUBOB MOKET MEPEONPEIEIATh KapToH -
JUTSI BCEX MPUMUTHUBOB MOXHO MPUHYAUTEIHHO 33/1aTh OJIUH CTUJIb.

Ctunb 00BEKTOB MOKHO MEHSATH C TIOMOINBIO TEMAaTHUECKUX packpacok. IIpu 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 CEMAHTHYECKOMN 0a3nl JAaHHBIX. Tekct HaAIIMCH TaKXKE€ MOKET
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HepeorpeaesaThCs MPorpaMMHO. BUpKU reHepupyroTCs aBTOMaTUYECKH, HO MOTYT TTIOTOM
pPacCTaBIISITHCA MOJIB30BATENIEM B HY’KHOE PACIOJIOKEHHUE U B HY>)KHOM OpUEHTALINH.
Jlyist ObICTPOro mepeMelieHusl B HY>KHOE MECTO KapThl MOXHO YCTaHaBJIMBaTh 3a-
KJIAJKH. 3aKJIaJKa Ha TOYKY HA MECTHOCTH C OIIPEIEIEHHBIM MacIITadOM OTOOPaKEHHS.
Kapty MoxHO nedaTaTh ¢ pa3IuyHbIMU ONIUSIMU (Ha OJTHOM CTPAHMIIE WU HECKOJb-
KHUX CTpaHUIaX, B 3aJJaHHOM MaciiTabe WM BIIKMCAB B 3aJJaHHbIC Ta0apUThI, HA CTPAHUIIAX

JUTSL IOCJIENYIOIIEH CKIICUKH U T.1.).

3.3.1.5. Opranu3anus Kapr.

HmeeTcsi BOBMOXKHOCTh yJIOOHO OpraHM30BaTh KapThbl, 00bEIMHEHHBIE 00IIeH Tema-
TUKOH. COBOKYITHOCTh KapT, 00bEIUHEHHBIX OOIMM IOJIb30BAaTEIbCKUM UMEHEM U, €CIIU
TpedyeTcs, HA0OPOM UEPAPXUUECKUX CBA3EH MEXKIY ITUMHU KapTaMu, IIPEACTABISIET COOOM
IIPOEKT.

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

MCECTOPACIIOJIOKCHUA U Maciitada.

3.3.1.6. PepakTupoBanune 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;
- IiepeMenieHue/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 TPOU3BOJIHBIN CIIOM, coaepKalluii KOMITO3UIIMIO MPOCTpPaH-
CTBEHHBIX O0OBEKTOB UCXOJHBIX CJIOEB, TOMOJIOTHIO 3TON KOMIIO3UIIMKM U aTpuOyThI, apu (-
METHYECKH WUJTU JIOTUYECKU TIPOU3BOIHBIC OT 3HAYCHHU aTPUOYTOB MCXOIHBIX OOBEKTOB.

[ToanepxuBaroTCs ClieyIoNIre BEKTOPHbIE OBEPIJICHHbIE OTIepallUu:

* 00BbeauMHEeHHE 00BEKTOB ¢ HacienoBaHueM ID (yHuKanbHOTO uACHTU(UKATOPA);

*  pazbeAUHEHHE OOBEKTOB;

*  pa3JelICHHE OJTHOT0 00BEKTA IPYMIION 0OBEKTOB;

*  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, ONIPEACIISIONINE YTl 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. MoaeaunpoBaHue ceTeil U TOMOJOTHYECKHE 324U HA CETAX.
Hapsny ¢ o6brunbim st IT'UC paznenenveM 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. Tomonoruyeckas cereBas MOJENb NPEACTaBIsIeT cO00i rpad ceTu, y3iaMu KOTOPOTro
ABJISIFOTCS. TOYEYHbIE OOBEKTHI (KOJOIIBI, UCTOYHUKH, 3aBUKKH, PYOWIbHHUKHU, MEpe-
KpPECTKH, MOTpeOuTeNu u T.14.), a peOpamu rpada SBISIOTCS JIMHEHHBIE 00BEKTHI (Kabenu,
TpyOOIPOBO/IBI, YYACTKU JOPOKHOM CETH U T.1.).

Tomnonornyeckuid perakTop CO3JaeT MaTeMaTHYECKyI0 MoOjeNb Trpada cetu Hero-
CPEICTBEHHO B Ipoliecce BBoAA (pucoBanus) rpaduueckoit nupopmanuu. Mcnonb3ys Mo-
JIeJIb CETH MOKHO peliaTh psijl TOMOJOTUYECKUX 3a/1ay, MOUCK KpaTyalllero myTH, aHaIu3
CBSA3HOCTH, aHAJIU3 KOJICLl, aHAJIU3 OTKIIOUEHUMN, TOUCK OTKIIOYAIOIIUX YCTPOUCTB U T.J.
MOXHO MEHSITh COCTOSTHUS OOBEKTOB (MEPEKIIIOUCHUS) C MOCTIEAYIONUM aBTOMAaTUYECKUM
OOHOBJIEHUEM COCTOSIHUSI BCEH CeTH (HampuMep, BKIIOUCHHUE/BBIKIIOUEHUE 3aIBHXKKU TPY-
00IpPOBO/Ia) BBIMOJIHATH MOUCK OTKJIIOYAIOIIUNX YCTPOUCTB (POpMUpPOBAHUE CITUCKA OOBEK-
TOB, UMEIOIIUX TPHU3HAK 'OTKIIIOYAIOIIEe YCTPONCTBO'", MPU OTKIIOYEHUH KOTOPBIX BbI-
OpaHHBI OOBEKT TaKXKE IMEPEBOJMUTCS B COCTOSHUE 'OTKIIOYEH'), KpaT4alImmx IyTen
(HaxXoIUTh KpaTyalIuii MyTh MO CETH MEXAYy BHIOPAHHBIMH y3JIaMH C yYETOM HampaBlie-
HUI YYacTKOB), CBSI3aHHBIX OOBEKTOB (HAXOJUTCS MHOKECTBO OOBEKTOB CETH, TOCTHIKU-
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 THITOBBIX TOYEUHBIX OOBEKTOB, COCTMHCHHBIX TH-
MOBBIMU JIMHEHHBIMU 00BEKTAMHU, UMEIONTUMU MpU3HaK ''ydacTok'. Mudopmarms o Tormo-
joruvd GOpMHUPYETCS] aBTOMATUYECKU - €CIIM ' TOTSAHYTH  3a y3€ll WIh pedpo, CBsI3aHHbIE
O0BEKTHI Takke mepemernaroTrcsa. OOBEKThl CETH MOXKHO OTKPEIUISATh W 3aHOBO MPUKPETI-

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 mo3BosisieT co31aTh paCUeTHYI0O 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 KOJIBLEBBIE TEILIOBBIE 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 WMHJIUBUAYAIbHBIX TEIUIOBBIX MYHKTOB (MUTII) u neHTpanbHBIX TEIMJIOBBIX 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 TPYOOIIPOBOAAX 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 cuctemoit (B Buae Moy pacuupenus ['MIC), Tak 1 B Buje oTaeabHOM OubImore-
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 pacyeT TEIIOBOU 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 pabore B reonH(POPMAITMOHHON CUCTEME CETh JOCTATOYHO 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 MOJI€NIb CETU MJI HPOBEJACHMS 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 HeCKOJIBbKUX COCTOSIHUH 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 NPeACTaBlIeHUE, TT0 KOTOPOMY U MPOBOJAUTCS 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 MOJENH SIBJISIFOTCSL TEIIOBBIE KaMEPBI, OTBETBJIICHUS, 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 TETIOBON HEPTUU XapaKTEPU3yeTCS PACUCTHHIMU 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 MpeNCTaBICHUU MOTPEOUTENb - 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 MIPUCOEAUHEHUEM, C OTKPBITHIM WJIU 3aKPBIThIM 0TOOpOoM Bojkl HAa [ 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 KaXxblii BBOJI. B Toke BpeMs Kak OJIMH MOTPEOUTENh MOXKHO OMUCATh IENbIA 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 OOYCIIOBJICH 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 pacuere 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 0000IMEHHBIA 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. O0001eHHbI MOTpeOUTEb

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. HqueM BXOI[?[IHI/Iﬁ 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 3JI€BATOP, TPYIIIOBOM HACOC CMENIEHUS, HE3aBUCUMOE TOAKIIOYEHNUE 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 MOXKeT BXOJUTh W/WIIH BBIXOIUTH JIF000€ 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 JPYTrOro ydacTkKa OJHOTO DJEMEHTa ''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 cranius B OTHOJTMHEHHOM W300paXECHUH MTPEACTABISETCS OJJHUM y3JioM. B
3aBUCUMOCTH OT TAOJIMYHBIX MMApPaMETPOB ATOTO y3Jia HACOC MOKET OBITh YCTAHOBIICH Ha
MoJIaloIIeM WM 00paTHOM TpyOOmIpoBojie, TuO0 Ha 000UX TPpyOOIPOBOIaX OJHOBPEMEH-
HO. [y 3a1anusl 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 TPyOONPOBO/IC HA 33IaHHYIO BEIMYUHY, JTHOO0 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 W3 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 Y4aCTKOB, BXOASIIMX M BBIXOIS-
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€PE3 HACOC pacxoaa.
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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, IO KOTOPOH pacueT U OyAeT OmpeesaTh Halop Hacoca B 3aBUCUMOCTH OT pacxojia.
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 ACHCTBUS TAaKOrO Hacoca OyaeT OmpeemsiThCs
TOJILKO HAIPaBJICHUEM BXO/SIIETO B y3€J y4acTKa.

Jlpoccenupytoliye yCTpoicTBa B OJHOJMHEHHOM MPEICTABICHUU SIBISIOTCS y3JIaMH,
HO BO BHYTPCHHEHW KOJAMPOBKE - 3TO JIOMOJHUTEIBHBIC 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 3peHus MOJENH JIpOcCelibHas maiba 3To (PUKCHPOBAHHOE COMPOTUBIICHUE,
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, KaK MEHSIIOTCS NMOTEPH Ha I1aii0e, yCTaHOBJIEHHOM Ha MOJaloleM

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 IMOAACPKHUBATH 3adaHHOC OaBJICHUC B TPY6OHpOBOI[€ 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 mokaszaHo, 4yTo Mpu yBEJIMYEHHH B JBa pa3a pacxoja 4epe3 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
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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 PacroJiara€Moro Harmopa.

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 perymnstopa pacxoja MOKHO OTHECTH BCE CKa3aHHOE PO PETYIATOPHI

JaBJICHUA.

3.4.2. Hasiajo4yHbIi pacuer TeNJI0BOM CeTH.

[lenpro HaMaMOYHOTO pacyeTa sBIsAeTCS oOecreueHrne noTpeduTeNeld pacueTHbIM KO-
JUYECTBOM BOJIbI M TEIUIOBOW PHEpruu. B pesynbrare pacuera OCYIIECTBISIETCS 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 MOAOOpPE B Clydae, €clid 3aJaHHOTO 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 TETUIOHOCHUTENIA B y3JlaX CeTH (IIPH y4eTe TEIUIOBBIX MOTEPh), BENMUUNHA 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 BBOJIaMHM YCTaHABIWBAIOTCS aBTOMATHYECKH Ha MOJIal0IIeM, OOpaTHOM WJIU 000UX
TpyOOIIPOBOJaX B 3aBUCUMOCTU OT HEOOXOJIMMOTO JIJIsi CUCTEMbBI THIPABINYECKOTO PEXKU-
Ma. [Ipu paboTe HECKONBKUX MCTOYHWUKOB Ha OIHY CETh OMpPEAENCTCS pacipeaesieHue
BOJIbI U TEIUIOBOM PHEPTrUU Mexay ucTouHukamu. IlogBoautcs OGanaHCc MO BOJE W OTHY-
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 SBISETCS OompenesieHne (paKTUYECKUX 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 Harope 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 BO3[yXa y moTpeOuteneil. PacueTsl MOTyT MpOBOAUTHCS MpU 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 IO 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 MOTpeOuTeNel, pacXoisl U TeMIEepaTypbl 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 10 BOJIC M OTIYIIEHHOW TEIJIOBOM dHEPTHEH MEXTy MCTOYHUKOM 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 pacueTra sBISETCS ONpeeICHHE JUaMETPOB TPYOOIpoOBO-
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 MOoTpeOuTeNell K TEIJIOBOW CETH, TaK KaK B KadeCTBE 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 MPUBOIUT K U3MEHEHHIO JTUAMETPOB 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 YJaCTKaX CETH, pacCIiojiaracMbIC HAIIOPbI Ha 1'[0Tp€6I/ITeJIHX.

3.4.5. Pacuer Tpe0yemoii TeMIepaTypbl Ha HCTOYHHUKE.
Ilenbto 3amaun SIBISETCS ONpPENEICHHE MUHUMAIbHO HEOOXOAMMON TeMIepaTyphl
TEIUIOHOCHUTENSI Ha BBIXOJE M3 MCTOYHHKA JUIsI 0OECTeYeHHs y 3aJaHHOrO MOTpeOuTeNns

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. IIbe3oMeTpuUecKuii rpaduk.

Ilenbto MOCTPOCHUS MbE30METPUUECKOTO TpaduKa SBISECTCS HaArJIsIAHAS WIUTIOCTpa-
1S PE3yJIbTATOB TMAPABINYECKOTO pacyeTa (HaIaJ04YHOro, MIOBEPOUYHOT0, KOHCTPYKTOP-
CKOTO0).

DTO OCHOBHOW AHAJUTUYECKHN MHCTPYMEHT CHEHNUAINCTA IO TUAPABIMYECKUM pac-
gyeTaM TEIUIOBBIX ceTel. [Ibe3oMeTp mpencrasiseT codoi rpadudeckuii JOKyMEHT, Ha KO-
TOPOM HM300pakeHbl JIMHUM JABJICHUNA B MOAAIOUIEH M OOpAaTHOM MarucTpayisix TEMJOBOU
CeTH, a Takke Npopmwib penbeda MECTHOCTH - BAOIb ONMPENEIECHHOTO MyTH, COCTUHSIOIIE-
ro MEXIy COOO0M Ba MPOM3BOJILHBIX y3JIa TEIJIOBOM CETH IO HEPa3phIBHOMY IOTOKY TeIl-
noHocuTens.Ha nbezomeTpudyeckoM rpaduke HarJIsSIHO MPEACTaBIECHb BCE OCHOBHBIE Xa-
PAKTEPUCTUKU PEXUMA, MOJYUYCHHBIE B PE3YJbTATE TMAPABIMYECKOrO pacyeTa, Mo BCEM
y3JlaM M y4dacTKaM BJIOJb BBIOPAHHOTO IMYTHU: MAHOMETPUYECKUE JIaBJICHUS, MOJHBIE U
yJeJIbHBIC TTIOTEPH HANOpa Ha Yy4acTKax TEIJIOBOM CETH, pacliojlaracMble JABJICHUS B Ka-
MEpax, pacxoJibl TEMJIOHOCUTENS, Iepenabl, CO3JaBa€MbIe Ha HACOCHBIX CTAHLMSAX U UC-

TOYHHKAX, N30BITOYHBIE HaIopbl U T.A.
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18 4TpoHIB0ACTESHHo- OTOAKTENEHAR YTIK NGB MyHasGawse (BoAnepwan YTTK T*101 T™R02  TK3O1 TH401 TR402 TR4-05 XA Y. Kowcowonsekas,
249 281 280 2719 285 2
3128 3185 a9 3208 215 3251 3282
* w92 32648 2853 27.399 19734 17.39
20 8 108 108
03 02 02 025
319 3828 2161 0598
2885 3447 1949 0541

203 13% 0808

-1.18 1927 -1.288 0768

g 2 828R
S 3 ¢ 8

8134 %321 15833
7397 273 14276 3852 3233

0807 22384 14953 1392 13674
29268 21249 141.98 3237 13004 4233

Puc. 12. [Ibe3omerpuyeckuii rpagux

LIBeT u cTWIb TUHUN 3a]1a€TCS TTOJIb30BATEIIEM.

B Tabnuiie noa rpadukoM BBIBOJATCS JJISI KAXKJOTO y3Jla CETU HAMMEHOBAaHUE, Te0/1e-
3UYeCKasi OTMETKA, BBICOTA TOTPEOUTEIISI, HAIIOPHI B TIOIAIOIIEM U 0OpaTHOM TPyOOIIPOBO-
Jax, BEIMYMHA JIPOCCEIMPYEMOro Haropa Ha 1iaiidax y norpedureneii, moTepu Hamopa mno
y4yacTKaM TEIUIOBOM CETH, CKOPOCTH JIBUKEHUS BOJIbI HA yYacTKaxX TEIJIOBOW CETH W T.I.

KomnuectBo BBIBO,Z[I/IMOﬁ 1o 1 I‘paq)HKOM I/IH(bopMaI_[I/IH HaCTpanuBacCTCA I10JIb30BATCIICM.

3.4.8. PacueT HOPpMATHBHBIX OTEPH TEIIa Yepe3 U30ISIIUIO.

[lenbro maHHOrO pacyera SIBJISIETCS ONMPEACICHUE HOPMATHUBHBIX TEIJIOBBIX MOTEPH
4yepe3 U30JSIUI0 TPYOOIIpoBOI0B. TemnIoBble MOTEPH ONMPEICISIIOTCS CyMMapHO 3a ToJl C
pa30ouBKOil o MmecsiaM. [IpocMOTpeTh pe3ynbTaThl pacdeTa MOKHO KaK CyMMapHO IO
BCEH TEIJIOBOM CETH, TAK U MO KAXKJIOMY OTIAEIBHO B35ITOMY UCTOYHHMKY TEILUIOBOW SHEPTUU
U KOKJI0MYy LieHTpaibHOMY TerioBoMy NyHKTY (L[TIT). PacueT moxeT OBITH BBITIOIHEH C
Y4ETOM MOMPABOYHBIX KOAPPUIIMEHTOB HA HOPMBI TEIIOBBIX MOTEPh.

Pe3ynbTaThl BRIMOJIHEHHBIX PACU€TOB MOKHO 3KCIOPTUpoBaTh B MS Excel.
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4, DyleKTpOHHAsI MOJeJb CYLIEeCTBYIOIIEH CHCTEMbI TeNJIOCHAOKeHUsl. DTarmbl

aAKTyaJIM3anuu.

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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Puc. 13. BuzyajabHoe oTo0pakeHue CTPYKTYPbI TEIUIOBBIX ceTeil 0T HCTOYHMKOB TEINJIOBOH YHEPTrUu
.r.1. MyHabi0am
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4.2. OtiaaKka v KaJuOpPoOBKAa JIEKTPOHHOM MO/IeJIH.

B paMkax maHHOTO 3Tamna MOJKHBI OBITH BBITIOJHEHBI:

* omiaaka paboOThl PACUETHBIX MATEMATUYECKUX MOJYJEH IyTEM BBISIBICHUS
OIMOOK B UCXOTHBIX JAHHBIX;

* KanuOpOBKa MOJENM C LIENbI0 JTOCTHXKEHUS COOTBETCTBUS PACUETHBIX Mapa-
METPOB MOJIeNIM (PAaKTUYECKUM MapaMeTpaM B OINPEACIICHHBIX PEMEePHBIX y3J1ax
CUCTEMBI TEIUIOCHAOKEHUS (MpU HATUYUU UHGPOPpMAYUU NO PAcxooam, Oasie-
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(PUKALMK U TOHKOW HacTPOMKKM HAOOPOB HC-
XOJIHBIX JaHHBIX TaKUM 00pa3oM, 4TOObI 0OECHEYUTh MAKCUMAJIbHOE MPUOIMKEHUE pe-
3yJIbTAaTOB THAPABINYECKOTO pacyeTa K (PakTUYECKUM MapaMeTpaM B ONPEEICHHBIX pe-
MEPHBIX Y3JIaX CUCTEMBbI TEIUIOCHAOKEHUs. [{s1 opraHu3anuu npoiecca KaauopoBku DM
BBIOMPAIOTCS PETIEPHBIE Y3JIbI B KAXJAOW U3 CUCTEM TEIJIOCHAOKEHU S, TaKUE KaK: BBIBO/I-
HOM KOJUICKTOpP Ha MCTOYHHMKE W/WJIM HACOCHBIE CTAHIIMH W/WJIM TEIJIOBBIC MYHKTHI M TIPO-
9He AIEMEHTHI TeTNIOBOM CETH, TI0 KOTOPHIM UMEIOTCS (haKTHUSCKHE JaHHBIC IO pacxoam
TETJIOHOCUTETISI ¥ pacrojiaraéMbIM Haropam 3a otonurtenbHbil nepuos 2019-2020 u 2020-
2021 rr.

OnHuM U3 He3aMEHUMBIX MHCTPYMEHTOB MPU KATHMOPOBKE TUAPABINYECKON MOJCIN
TETIJIOBOM CETH SBISIETCS MbE30METPUUECKHM Tpad UK, MOCKOJIbKY rpaduyeckas HHTEPIIpe-
Talus TUAPABIMYECKOTO PEXHMMa TO3BOJIICT OJHOBPEMEHHO KAadeCTBEHHO W KOJIHMYC-
CTBEHHO OIIEHUTDH MOMPABKHU, KOTOPhIE HEOOXOAMMO BHECTU B PACUETHYIO MOJIEIb, YTOOBI
oHa HauboJee aJIeKBaTHO MOBTOpsUIA ''THAPABIMYECKOE MOBEACHUE peaTbHON TEIIOBOU
CETH B DKCILTyaTaIlyH.

Taxoke 7151 BBIMOTHEHUS! KATHOPOBKH MCTIOJIB30BAIMCH PE3YJIbTAThI THIPABINICCKUX
pacyeToB Jis SJIEMEHTOB TEIUIOBOM CETH, a Takke rpaduueckoe mpeaCcTaBIeHNE apaMeT-
POB TETUIOHOCUTEJIS.

[TapannensHo paboTe ¢ BBIIICOMUCAHHBIM WHCTPYMEHTApUEM MPOBOAMIACH KOPPEK-

THPOBKA N3HAYAJIIbHO BBCACHHLIX AAHHBIX IO IICPOXOBATOCTHU TPY6OHp0BO)IOB, 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/IeJIb NePCNeKTUBHOM CUCTEMbI TEeNJI0CHAOKeHH.

MopenupoBaHue MEPCIEKTUBHOTO BapUaHTa Pa3BUTHS CHUCTEMBI TEIJIOCHAOXKEHUS
(CTpPOUTENHCTBO HOBBIX M PEKOHCTPYKIIHS CYIIECTBYIOIIMX MCTOYHHUKOB TEIJIOBOW DHEP-
THH, TIepepacupeiesicHue TETUIOBBIX HArpy30K MEXIy MCTOYHHUKAMH, OINPENCIICHUE BO3-
MOYKHOCTH TOJKIIFOYCHHUSI HOBBIX MOTpeOUTENeH TEIIOBOM IYHEPTHUH, OMPEICIICHHE ONTH-
MaJIbHBIX BapHAHTOB KaYECTBEHHOTO W HAJIECKHOTO 00ECIIeUeHHUs TEIJIOBOM YHEPTUEH HO-
BBIX MOTPEOUTENICH U T.J.) OCYIIECTBIISIETCS Yepe3 MEXaHU3M CO3/IaHUs U aIMUHUCTPHUPO-
BaHMS CHCIUAIbHBIX 'MOACIBHBIX 0a3 - HAOOPOB JAaHHBIX, KJIOHUPYEMBIX M3 OCHOBHOM
(KOHTPOIBHOW) Oa3bl JTAHHBIX OMMHMCAHKS TETUIOBOM CETH, Ha KOTOPHIX MOYKHO TIPOU3BOIUTH
mr00ble MAHUMNYJIAIMU O€3 pUCKa UCKA3UTh WJIH MOBPEIUTh KOHTPOJbHYIO 0a3y.

B pesynbrarte co3maHus MEepCHEKTUBHOTO BapHWaHTa J0 KOHECYHBIX TMOTPEOUTENCH B
OM B COOTBETCTBUHU C MacTep-IJIlaHOM ObLTa CO3/laHa MOJIeNIbHas 0a3za, OTpakaromias mep-
CIIEKTUBHOE COCTOSTHUE CHCTEMBI TETUIOCHAOKEHHS Ha KOHEI] pacCMaTpUBAeMOro Iepruo/ia

Pe3ynbraThl pacdera NMEPCHEKTUBHBIX THAPABINYECKUX PEKUMOB CHCTEMBI TETLIO-
CHa0»XEHUs TOPOJICKOTO TOCEJICHHUS MPEACTaBICHbl B JOKyMeHTe "Cxema TeruiocHabxe-
HUA MyHABIOANICKOro Topoackoro noceneHus. Axkryanusanus Ha 2022 r. OO0CHOBBIBa-
romue Matepuainbl. ['1aBa 4. [lepcrniekTuBHbIE OanaHChl TEMIOBOW MOITHOCTH UCTOYHUKOB

TETIJIOBOM SHEPTHH U TETIJIOBOW HArpy3Ku' .
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6. JIoOKyMEeHTBI 10 AKTYAJIU3MPOBAHHOM 3JIEKTPOHHOI MO/IeJIN.

[lo pe3ynpTaTaM akTyalau3aludd 3JIEKTPOHHOM MOJENU CUCTEMBI TEIJIOCHAOKEHUS
TOPOJICKOTO MOCETIeHUs pa3paboTaHbl CIEAYIONINE MOJIETbHbIC Oa3bl:

* 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
npuBeIeHbI B JoKyMeHTe "Cxema TeriocHabkeHuss MyHABIOANICKOTO TOPOACKOTO TIOCe-
nenus. Axryanuzanusa Ha 2022 r. O6ocHoBbIBaromre Marepuaisl. ['naBa 1. CymiecTByto-
1Iee MoJIOKeHHE B c(hepe MPOU3BOICTRA, IEPEAYH U TOTPEOICHUS TETIOBOM YHEPTHH NI

eJIed TEIUIoCHAOKEHUS .
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