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Jad:

1. O61ee Ha3HAYEHHE FTEKTPOHHON MO/IeJIU CUCTEMBbI TEeNJIOCHAOKEHUS.

DJeKTpoHHas: MOJEINb CUCTEMBbI TeriocHabxeHus 1. [IpokonbeBck Ha 6a3e mporpam-
MHO-pacueTHoro komruiekca «ZULU» (nanee mo tekcty OM) pa3zpabartbiBanach B LENSIX:

CO3/1aHUA eTUHON MH(OPMALIMOHHON MIATPOPMBI 10 CUCTEMAaM TeIJI0CHAOKEHNU S
ropoaa;

noBbIIICHUS 3((HEKTUBHOCTH MH(DOPMAILIMOHHOTO O00ECIEUYEHHUs MPOIECCOB MPHU-
HATHUS PEIICHUH B 00JAacTU TEKyHero (GyHKIIMOHMPOBAHHS U MEPCIEKTHBHOTO
Pa3BUTHSI CUCTEMBbI TEIUIOCHA0KEHUS TOPOJIa;

HpPOBENEHUS €AMHON TMOJIMTUKUA B OpPTraHU3aIMM TEKyIIeH NesSTeNbHOCTH Mpel-
HPUSATHI U B IEPCIIEKTUBHOM Pa3BUTUH BCEH CHCTEMBI TEIUIOCHA0KEHUS TOPOJIa;
o0ecreyeHns yCTOMUMBOTO IpaJOCTPOUTEIHHOTO PA3BUTHUS TOPOJIA;

pa3paboTKU Mep IS MOBBIIIEHUS HAJAECKHOCTH CUCTEMbI TETNIOCHAOKEHUS TOPO-
na;

MUHUMHU3ALUN BEPOSITHOCTH BO3HUKHOBEHHS aBAapUUHBIX CHUTyallMil B CHCTEME
TEIUIOCHA0KEHUSI.

Pa3pa60TaHHaﬂ QJICKTPOHHAA MOJCIb IIpfaHasHadCHa I PCIICHUS CIICAYIOINNX 3a-

co37aHusl OOLIErOpOICKOM 3JIEKTPOHHOW CXEMbI CYLIECTBYIOLIIUX U MEPCIEKTUB-
HBIX TEIJIOBBIX CETEH M OOBEKTOB CUCTEMBI TEIIOCHA0KEHHSI TOPOJCKOIO OKpY-
ra, IPUBSI3aHHBIX K TOIIOOCHOBE FOPO/a;

ONTUMU3ALMN CYUIECTBYIOIIEH CHCTEMBI TEIUIOCHAOKEHUS (ONTHUMM3AIMs TUA-
PABIMYECKUX PEKUMOB, MOACIUPOBAHUE IIEpEpPaCIPEEICHUs TEILUIOBbIX Harpy-
30K MEXJy UCTOUYHUKAMHU, ONPEICIICHHE ONTUMAJIBHBIX JUAMETPOB MPOEKTHUPYE-
MBIX Y PEKOHCTPYHPYEMBIX TEILJIOBBIX CETEH U TEII0CETEBbIX OOBEKTOB U T.1.);
MOJICIMPOBAHUS NEPCIEKTUBHBIX BApPUAHTOB PA3BUTHUS CHCTEMBI TEIJIOCHA0Xe-
HUS (CTPOUTENBCTBO HOBBIX U PEKOHCTPYKIUS CYILIECTBYIOIIMX UCTOYHUKOB TETl-
JIOBOM 3HEpruM, NepepacnpeiesieHue TEIJIOBbIX HArpy30K MEXy UCTOYHUKAMM,
OTIPE/ICJICHUE BO3MOKHOCTH TOJKJIIOYEHUSI HOBBIX TMOTPEOUTENCH TEIIOBOM
SHEPTUuU, ONPEJEICHUE ONTHUMAJIbHBIX BAPUAHTOB KaYECTBEHHOI'O M HAAECKHOIO
oOecreueHus TEMI0BOM SHEPTrUe HOBBIX MOTpeOUTeneH u T.1.);

OMEpPaTUBHOIO MOJEIIMPOBaHUSI 0OECIIEUEHUs TEIIOBOM 3HEpPrueil norpedurenei
MIPU aBapUIHBIX CUTYaLIHSX;

OMEpPaTUBHOIO MOJTYYEHUsI MH(DOPMALMOHHBIX BBIOOPOK, CHPABOK, OTYETOB IO
CUCTEME B LIEJIOM M0 CHCTEME TEIIOCHA0KEHUSI TOpo/ia U 10 OTAENIbHBIM €€ 3Jie-
MEHTaM;

MOHUTOPUHT Pa3BUTHS CXEMbI TEIIOCHAOXKEHHS TOPOJICKOTO OKPYTa;
o0ecrieueHre €XEeroAHON aKTyalu3alu CXeMbl TeruiocHaOxeHus r. Ilpokomns-
eBck B cootBeTcTBUU ¢ P3-190 «O Temnocnadxkenun» u [locranosnenuem [lpa-
BUTENBLCTBA PD Nel54.



2. AKTyaJu3anus 3JIeKTPOHHOI MOIe/ I CUCTEeMbI TEIJIOCHAOKEeHUS.

B pamkax akTyanuzanuu CXeMbl TEIJIOCHAOKEHUS B YAaCTH DJICKTPOHHON MOJENH
BBITIOJTHEHBI CJIETYIONTHE PAOOTHI:

* BBIBEPKAa U COOTBETCTBYIOIIAsl KOPPEKTUPOBKA TPACCHUPOBKU M XapPaKTEPUCTHK

TEIJIOBBIX CETEH MO MPEIOCTABICHHBIM JaHHBIM TEIJIOCHAOXKAIONIUX OpTraHU3a-
81178

* BBIBEPKAa M COOTBETCTBYIOIIAsI KOPPEKTHUPOBKA MOIKIIOUCHHBIX MOTPEOUTENCH B
COOTBETCTBHUH C IMPEAOCTABIECHHBIMU 0a3aMu aOOHEHTOB TEIIOCHAOXKAIOIIUX Op-
raHu3alMi;

AKTyanu3upoBaHHAs JJIEKTPOHHAs MOJIEJh CUCTEMbl TEIUIOCHAOXKEHHsSI TOPOJICKOTO
OKpyra o0ecrneynBaeT BBINOJHEHUE BCEX TPEOOBaHUH, MPEAbIBISEMbIX K 3JIEKTPOHHBIM
MoJiensaM B cooTBeTCTBUU C IloctanoBnenuem IIpaBurensctBa PO Ne 154 ot 22.02.2012
r..

a) rpaduueckoe mpeaCcTaBIeHNE 0OBEKTOB CUCTEMBI TEIIJIOCHAOKEHHUS C TIPUBSI3KOM K
TonorpauIecKOi OCHOBE MOCEJICHHUSI, TOPOJICKOTO OKPYTa U C MOJHBIM TOTIOJOTHYECKUM
OTIFICAaHUEM CBSI3HOCTH OOBEKTOB;

0) macnopTU3aIrio 0ObEKTOB CUCTEMbI TEINIOCHAOKEHNS,

B) IACTIOPTU3AITMIO U OTMIMCAHKNE PACUYCTHBIX CAMHUI] TEPPUTOPHUATHLHOTO JICIICHNUS;

I') TUAPABINYECKAN pAacUeT TEIJIOBBIX CETEH JII0OOM CTENEHH 3aKOJIbLIOBAHHOCTH, B
TOM YHCJI€ THIPABIMYECCKUN pacdeT MpPU COBMECTHOW pabOTe HECKOJbKHUX HCTOYHUKOB
TEIJIOBOM SHEPTUH HA €TUHYIO TEIUIOBYIO CETh;

J1) MOJICJTUPOBAHKUE BCEX BHUJIOB MEPEKIIIOUCHUM, OCYIIIECTBIISIEMBIX B TETUIOBBIX CETSIX,
B TOM YHCJIC MEPEKIIIOUCHUN TETUIOBBIX HArpy30K MEX]y MCTOYHHKAMHU TEIUIOBOM IHEp-
TUH;

€) pacueTr 0ajJaHCOB TEIUIOBOM SHEPIHH MO UCTOYHUKAM TEIUIOBOM SHEPTHH U IO TEP-
PUTOPUATIEHOMY MPU3HAKY;

’K) pacdeT NoTepb TEIUIOBOM SHEPTUU YEPE3 U3OJIAINIO U ¢ YTEYKAMH TEIIJIOHOCUTEIIS;

3) pacyeT nmokaszaTresel HaJe)KHOCTH TeIJIOCHAOKEHNS,

1) TPYIIIOBEIC N3MEHEHUS XapaKTePUCTHK OOBEKTOB (YIaCTKOB TEIUIOBBIX CETEH, MO-
TpeOuTeNel) Mo 3aJaHHBIM KPUTEPHUSAM C ILEJTbI0 MOJCIUPOBAHMS PA3TMYHBIX TEPCIICK-
THUBHBIX BAPUAHTOB CXEM TEIJIOCHAOKEHUS;

K) CPaBHUTEIbHbIE Tb€30METPUUECKUE TpauKu sl pa3pabOTKU U aHaJIU3a CLEHAPH-
€B TIEPCTIICKTUBHOTO Pa3BUTHS TETUIOBBIX CETEH.

B pamkax akTyanu3anuu CXeMbl TETUIOCHA0KEHHS B YACTH DJICKTPOHHON MOJIEIH BbI-
MIOJIHEHBI CIIeYIONHEe PaOOTHI:

* co3manue mojaenbHOM 0asbl - «Temmocetn Zulu [IpokonbseBck 2022 - aktyanu-
3UpOBaHHAs MoOjeNibHAsg 0a3a Mo CYIIECTBYIOIIEMY COCTOSIHHIO CUCTEMbI TETLIO-
CHAOXEeHN,

* BBIBEPKAa W COOTBETCTBYIOIIAss KOPPEKTUPOBKA TPACCHPOBKH M XaPAKTEPUCTHK
TEIJIOBBIX CETEH IO MPEJOCTABICHHBIM JaHHBIM TEIIOCHAOXKAIONUX OpTraHM3a-
LM

* BBIBEPKAa M COOTBETCTBYIOIIAS KOPPEKTUPOBKA MOIKIIOUCHHBIX MOTPEOUTEIICH B
COOTBETCTBHH C MPEIOCTABICHHBIMU 0a3aMu a0OHEHTOB TEIJIOCHAOXKAIOIIUX OP-
raHu3alMu;

* B COOTBETCTBHUHM C MacTep-IJIaHOM CO3/IaHHE NEPCIIEKTUBHON MOJIEJILHON 0a3bl Ha
nepuoa 2032 roaa «Temnoceru Zulu [IpokonbeBCck mepcert.y;

* TPOBENCHHUE THIPABIUYCCKUX PACUETOB IS OIICHKU MEPCIIEKTUBHOTO COCTOSHUS

cucreMsl TertocHaoxkenus no 2032 roja.
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B cBs13u ¢ 0TCyTCTBHEM MOKa3aHUN MPUOOPOB yueTa Ha TEMJIOBBIBOJAX MCTOYHUKOB,
I[THC u I TII ropoackoro okpyra, u KaKk CIEJCTBAE OTCYTCTBHEM JIAHHBIX O (haKTHYECKUX
pacxojax TETUIOHOCHTEIIS, BBIIOJHUTH KaTUOPOBKY 3JICKTPOHHOW MOJENH MO (akThde-
CKUM IMapaMeTpaM B HACTOSIIEE BPEMS HE MPEACTABIISIETCS BO3MOKHBIM.



3. Onucanue NPOrpaMMHOr0 KOMILJIEKCA.

3.1. O0mue mMoOJI0KEHUs.

B kadecTBe 6a30BOTO POrpaMMHOTO OOECIICYCHUS IS CO3JIaHUS IEKTPOHHON MO-
JIeA CUCTEMBI TETUIOCHA0KEHHUSI TOPOAa MCIOJB30BAJICS MPOrPAMMHO-PACYETHBIA KOM-
ieke ZULU.

B nmanHOM paszziene mpeacTaBiIeHO KpaTKoe onmucaHue (YHKIIMOHATBHBIX BO3MOXHO-
CTEl OCHOBHBIX MOJYJIEW porpaMMHO-pacueTHoro komiekca ZULU, HeoOX0oANUMBIX st
AKCIUTyaTtanuu OM:

* cepBep reonHGOpMaIMOHHOMN cucTemsbl Zulu,

*  UHCTpYMeHTalibHas reoruHpopmannontas cucrema ['C Zulu;

* TaKeT pacdeToB cerel TersiocHadxkenus ZuluThermo;

3.2. CepBep reonnpopmManuoHHoi cucrembl Zulu.

ZuluServer - cepep 'MIC Zulu, npegocTaBistonixi BO3MOKHOCTH COBMECTHOH MHO-
ronoJib30BaTEIbCKON pabOThI ¢ T€OJaHHBIMU B JIOKAJIIBHOW CETH U rioOanbHOU cetn WH-
TEpHET.

HocTyn k cepBepy ocyuiectBisgercs yepes nporokoi TCP/IP. Cepsep ZuluServer na-
€T BO3MOHOCTbh UCKJIIOUNTH (hailJIOBBIN TOCTYN KJIMEHTA K JIaHHBIM Ha cepBepe. KinueHrty
HeJIoCTynHa UH(pOpMaIus 0 PU3NIECKOM XPAaHEHUH JAaHHBIX U OTCYTCTBYET BO3MOKHOCTh
MX HECAaHKIIMOHUPOBAHHOTO U3MEHEHUSI.

Takxe ecTb BO3MOKHOCTh Pa3rpaHUYUTh JTOCTYH K JTAHHBIM MEXIY MO0JIb30BATEIISIMHU.
CucreMa napoJieil U mpaB MO3BOJIIET MPEIOCTABISITh PA3HBIM M0JIb30BATENIAM Pa3IMYHbIC
BO3MOKHOCTH M OTpaHUUYEHUS JUIsI IOCTYTa U pabOThI C IaHHBIMHU.

['C Zulu, coxpansisi Bce BO3MOKHOCTH HacToibHOM Bepcun ['MC, umeer BCTpoeH-
HBIM KiMeHT ZuluServer U MOXKET OTKPBIBaTh KapThl, CIIOH, MPOCKTHI U JPyTrUe JaHHbIC
Zulu kak C JIOKaJbHOW MAIlIMHBI, TaK M C YAAJICEHHOTO KOMIIBIOTEpA, TJI€ yYCTAHOBIICH
ZuluServer.

Jlnst Toro, 4TOOBI MOAKIIOUUTHCS K cepBepy ZuluServer gqoctatouHo ykaszaTh ero [P
aapec, MO0 UMsI KOMIIbIOTEpA B JIOKAJIBHOW CETH WIIM K€ UMsI JOMEHa, €CJIU CepBep pac-
ITOJIOKEH B ceTn VIHTEepHeT.

3.2.1. Ocooennoctu ZuluServer.

Apecanus JaHHBIX

['C Zulu B cBoeii paboTe ¢ TaHHBIMU UCTIONB3YET MYTh K (pailiam cioes, KapT, Mpo-
CKTOB W JIPYTUX, 3TH JAaHHBIC TIpeCTaBIFOIHM. [1yTh K (aitiry MokeT ObITh JOKAILHBIM
THTIA «C:\Zulu\3nanus_6e3 HOMepoB.b00» 170031 CCTEBBIM BUJIA
«\server\C\Zulu\3nanusi_6e3 Homepor.b00». Jlns mocTyma ke K JaHHBIM Ha cepBepe,
Zulu mnone3yercs anpecom pecypca URL (uniform resource location) Buna
«zulu://server/3nanusi_6e3 HOomepoB.zl». [lomoOHO TOMy, Kak BeO-Opay3ep HCIOJIB3YeT
URL g5 noctyna k ctpanuniaM Be6-caiita, [ IC Zulu ucnons3yet cBoit Tun URL aiist aj-
pecalnuu K JaHHBIM Ha cepBepe ZuluServer.

HaJio:xeHue cj10eB ¢ pa3HbIX cepBepoB

I'IC Zulu naet BO3MOXXHOCTh pab0OTaTh OJHOBPEMEHHO C KapTaMH U CJIOSMH C pa3-
HBIX CEPBEPOB M HAKJIAJIBIBATH B OJTHOW KAPTE CJIOM C JIOKAJIbHOM MAIIUHBI U CJIOU C CEP-
BEpa Ipyr Ha JIpyra B IIPOU3BOJILHOM IOPSIKE.



Hampumep, Ha KapTy MECTHOCTH B BUJE CJIOEB, 3aIPyKCHHBIX C YAAJICHHOIO CepBepa
(momyctumMm, u3 WMHTepHEeTa) MOKHO HAJIOKUTh IUIAH MPEANPUSATHS C CepBepa JaHHOTO
MPEANPUATHS, a IOBEPX PACHOJIOKUTH CXEMY HHKEHEPHBIX KOMMYHHKALUM, PaCIIOio-
YKEHHYIO Ha KJIMEHTCKOM MalluHe.

MHoromnoJib30BaTe/bCKOe peIaKTHPOBaHUe

ZuluServer naeT BO3MOKHOCTb OJHOBPEMEHHOI'O PENAKTUPOBAHUS OJIHUX U TEX K€
rpaduyecKkux M TaOJUYHBIX JaHHBIX HECKOJBKHMMH Moyb3oBaTensiMu. [Ipu aToMm Bemercs
HE3aBUCHMBII IS KaXKI0TO MOJIb30BaTelNs )KypHalI OTKaTa.

ABTOMATHYECKOE OOHOBJIEHHE KAPTHI

[Ipu u3MeHeHUU AaHHBIX OJIHUM W3 KIIMEHTOB, CEPBEpP OMOBEIIAET BCEX KIMEHTOB,
MOJIB3YIOIIMXCA B JTAHHBIA MOMEHT STUMHU JaHHBIMH, YTO MPUBOJUT K aBTOMATHYECKOMY
OOHOBJICHUIO JTAHHBIX Ha KapTe.

Iy6nukanus JaHHBIX

ZuluServer cryilaHUpPOBaH TaK, YTOOBI AaTh BO3MOKHOCTBH OBICTPO M MPOCTO OMYOIH-
KOBaTh JIaHHbIC, CO3/aHHBIE C MOMOIILI0 HacToiabHOU Bepcun ['MIC Zulu. ®uznueckuit
(dopMaTr JaHHBIX NPU PTOM HE MEHsieTcs. /[0CTaTOYHO ¢ MOMONIBIO YTUIIUTHI TOATOTOBKHU
JAHHBIX WM BPYUYHYIO HACTPOUTH CCHUIKU JJis cepBepa ZuluServer u naHHbIE CTAHOBSITCS
IOCTyNHBIMH B ceTh. [Togo0HO BeO-cepBepy, cepBep Zulu mo 3ampocy ¢ KIMEHTCKOro Me-
CTa HY>KHOTO pecypca MpeIOCTaBUT TAHHBIE, COITOCTABICHHBIE C 3TUM PECYPCOM.

AJIMMHUCTPUPOBAHUE JAHHBIX

ZuluServer npenocTaBisIeT BO3MOXXHOCTb Pa3rpaHUUIUTh JOCTYII K JIAaHHBIM U Ha3Ha-
YUTh Pa3/IMUHbIC MpaBUia U IpaBa JOCTyNa K HUM. MOXKHO MPEIOCTaBUTh KaK aHOHHM-
HBIN JTOCTyNa K JaHHBIM JIJIsl IIUPOKOW MyOJMKH, TaK U OTPaHUYMUTh €ro JJI y3KOro Kpyra
MOJIb30BaTENCH, OMPENEIUB JUIsl KaXJA0r0 U3 HUX KaKue ONepaluu C JaHHBIMUA €My pas-
pElICHBI.

Web-cay:xoe1 WMS u WFS

ZuluServer no3BoisieT paboTaTh C JaHHBIMU cepBepa mo crneuudukanusim WMS
1.1.1, WMS 1.3.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service) pazpaboTaHn-
HeiMu OGC (Open Geospatial Consortium).

Web-ciay:x6a WMS mo3BosisieT oToOpaXkaTh CJIOM W KapThl CepBepa Ha KIUCHTaX,
noA-aepkuBaromux crenudukanuu WMS, B wactHoct, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, MaplInfo, ArcGIS u ap.

Web-ciayxx6a WFS obecrieunBaeT 10CTyI K BEKTOPHOM U CEMaHTHYECKON HH(pOpMa-
MU cepBepa sl KIIMEHTOB, MOJJEPKUBAIOIIUX TAHHYIO CIIEU(DHUKAIUIO.

IIpocTpancTBeHHBIN QUIBTP K JAHHBIM

IIpaBa mocryma K cepBEpHBIM JaHHBIM Ul TIOJIB30BATENs WIM I'PYIIBI II0JIb30BaTE-
JIell MOKHO OTPaHUYMTh 00J1aCThIO, 33JJAHHON MPOCTHIM UM COCTABHBIM MOJTUTOHOM.

Ecin BBeEHO Takoe OrpaHWYEHHE, TO IMOJIb30BATEIb CMOXKET OTOOpa)KaTh CIOU U
OMepUpoOBaTh JAHHBIMU TOJIBKO B MpeJieaxX yKa3aHHOU 00acTu.



ABTopu3anusa Windows

IIpu coenuHeHun c ZuluServer BO3MOYHO HCIOJB30BaTh YYETHBIE CBEACHUS
Windows nansi aBTOpHM3anuu TOJB30BATEeNs Ha CepBepe, Kak JTO JeNaeT, Harpumep,
Microsoft SQL Server. [Tonp30BaTento He HY>KHO TOCTOSIHHO BBOAUTD JIOTHH U MAPOJb.

3.3. UucTpymenTaibHas reoudpopmannonnas cucrema 'MC Zulu.

['MC Zulu - uncTpyMeHTanbHasi reOMHPOPMAIIOHHAS CUCTEMa JIJIsl CO3/IaHuUs AJIEK-
TPOHHBIX KapT, IUIAHOB U CXeM, HH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM, BKITIOUYAsT MOJIEITH-
pOBaHUE UHKEHEPHBIX KOMMYHHUKAIIUN U TPAHCTIOPTHBIX CUCTEM.

['eoundopmanmonnas cucrtema Zulu npennasnadena st paspadorku ['MC mpuiio-
KEHUH, TpeOyIOIUX BU3YyaIU3allUi MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM M PacTpo-
BOM BHUJIE, aHAJIU3a UX TOTMOJIOTUU U UX CBSI3M C CEMAHTUYECKUMU 0a3aMu JaHHBIX.

C nomotpio Zulu MOXHO €CO3/1aBaTh BCEBO3MOXKHbBIE KapThl B T€OrpapUUecKux Mpo-
EKLMSIX, WU TUIaH-CXEMBbI, BKJIIOYAsi KapThl M CXEMbl MHXKEHEPHBIX CETEU C MOACPKKOU
UX TOTOJIOTHH, pabOTaTh C OOJBIINM KOJIMYECTBOM PACTPOB, IPOBOJAUTH COBMECTHBIN Ce-
MaHTHYECKHI U MPOCTPAHCTBEHHBIN aHAIN3 rpa@UuecKux U TaOJUYHBIX JAaHHBIX, CO3/a-
BaTh Pa3IMYHbIE TEMATUYECKHUE KApThl, OCYIIECTBIISITh SKCIOPT U UMIIOPT JIaHHBIX.

['MC Zulu no3Bonsier UMNOPTHPOBATh JaHHBIC W3 TaKWX mporpamm kak Maplnfo,
AutoCAD, ArcView. B pe3synbrare umnopra OyayT MOJy4€Hbl BEKTOPHBIE CIIOU C TOTO-
BBIMU OOBEKTaMH, MPU ITOM BCE XapPAaKTEPUCTUKH, TaKW€ KaK MacluTad, UBET U Mpoyue
Oynyt coxpanensl. Eciu k o0bekTamM B 0OMEHHOM (popMarte OblLIa MpUKpeEIieHa 0asza 1aH-
HBIX, TO OHA TaK ke uMmnoprupyercs B Zulu.

[Tomumo mMmmopra Zulu umMeeT BO3MOKHOCTh KCIOPTA rpa@UuecKUX JAAHHBIX B Ta-
kue nporpammbl kak Mapinfo, AutoCAD u ArcView. DKCIIOPT CEMaHTUYECKUX JAaHHBIX
BO3MOXKEH B 3JIEKTpoHHYI0 Tabiuiy Microsoft Excel unu crpanuity HTML. B cucreme
Zulu Taxxe MoryT 0e3 npeoOpa3oBaHMsI UCIIOIb30BAThCSI OMUCATENIN PACTPOBBIX 0OBEKTOB
B ¢popmatax MapInfo u OziExplorer.

I'eoundopmanmonnas cucrema Zulu 1o BHENIHEMY BHJly BECbMa MOX0a Ha IIUPOKO
pacrpocTpaHeHHbIe TTPOAYKThl cemelicTBa Microsoft Office u umeer cxoxee o0opynoBa-
HUE MEHIO U MaHeNel UHCTPYMEHTOB.

3.3.1. Boamo:xxknoctu 'MC Zulu.

Cucrema o6aiaeT MIMPOKUMH BO3MOKHOCTSIMH:

* CO3JaBaTh KapThl MECTHOCTH B PA3JIMYHBIX T'€OrpaUuecKux CUCTEMax KOOPIH-
HaT M KapTOrpaUUEeCKuX MPOEKIUIX, OTOOpakaTh BEKTOpPHBIE TrpaduyecKue
JTAHHBIE CO CTJIAXKUBAHUEM U 0€3 CTIIaKUBAHUS;

*  OCYHIECTBJISITH 00pabOTKy pacTpoBbIX H3o0paxkenuit ¢opmaroB BMP, TIFF,
PCX, JPG, GIF, PNG npu nmomoiiy BCTpOEHHOTO rpaidecKOro peIakTopa;

*  TI0JIb30BAThCS JAHHBIMU C CEPBEPOB, MOJAEpKUBarOuX crenudukanuo WMS
(Web Map Service);

* C IOMOUIBIO CO3/1ABAEMBIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OMHAPHBIM (popMa-
TOM, 00€CIEYMBAIOIIUM BBICOKYIO CKOPOCTh PabOThI, BEKTOPU30BATh PACTPOBbBIE
U300paKEeHMUS;

* TIpW BEKTOPHU3AllMHM HKCIOJIb30BaTh KaK NMPHUMHUTHBHBIC OOBEKTHI (CHMBOJIBHBIC,
TEKCTOBBIE, TUHEHHBIE, TUIONIAHbIC) TaK U TUIIOBBIE OOBEKTHI, OMMMChIBAEMBIE Ca-
MOCTOSTENIBHO B CTPYKTYPE CJIOS;

* paboTaTh C CEMAaHTHMUYECKHMHM JAHHBIMU, MOJKIIOYAEMBIMUA K CJIOIO W3 BHEIIHUX
ucrounnkoB BDE, ODBC uwmu ADO uepe3 onucatenu 06a3 JaHHBIX (TOTydYaTh



naHHble MOokHO M3 TaOmui Paradox, dBase, FoxPro; Microsoft Access; Microsoft
SQL Server; ORACLE u apyrux uctounnkoB ODBC unu ADO);

*  BBINOJIHATH 3aMpoChl K 0a3aM JaHHBIX C OTOOpakeHHWEM pe3yJlbTaTOB Ha KapTe
(mouck ompeaeneHHol nHPopMaIuK, HaX0XKIACHIUE CYMMbI, MAKCUMaJIbHOTO, MH-
HUMAaJIBHOTO 3HAYCHHUS, U T.11.);

*  BBINOJHATH MPOCTPAHCTBEHHBIC 3aMPOCHI MO0 0OBEKTaM KapThl B COOTBETCTBHH CO
cnerupurausamu OGC;

*  cO3JaBaTh MOJEIb penbeda MECTHOCTH U CTPOUTH HA €€ OCHOBE M30JUHHUH, 30HbI
3aTorieHus: Ipouii U pacTpel penbeda, pacCUUTHIBATH IO U OOBEMBI;

*  DKCIOPTHPOBATH JIAHHBIE M3 CEMAHTHUYECKON 0a3bl WM pe3yJbTaThl 3ampoca B
anekTpoHHyto Tadauiy Microsoft Excel niau ctpanuity HTML;

* TPOrpaMMHO WM O CEMaHTHYECKUM JaHHBIM CO3/1aBaTh TEMAaTHYECKHE pac-
KpPacKH, C TOMOIIbIO KOTOPBIX MEHSETCS CTUIIb OTOOPAKEHHSI OOBEKTOB;

*  BBIBOJUTH JIJISl BCEX OOBEKTOB CJIOS HAIIUCU WM OUPKHU, TEKCT HAAMUCH MOXKET
Kak OpaThCs M3 CEeMaHTHYECKOW 0a3bl JaHHBIX, TaK W MEPEONpPeaesIThCs Mpo-
IPaMMHO;

* 0TOOpakaTb OOBEKTHI ci0sl B (hopmare 1nceBgo-3D Mo3BOJIAIONIEM BU3YaIU3UPO-
BaThCSI OTHOCUTENbHBIE BHICOTHI 0OBEKTOB (HAIIPUMED, BBICOTHI 3AaHUI);

*  CO3/1aBaTh M UCMOJB30BaTh OMOJIUOTEKY IpadUUECKUX AJIEMEHTOB CUCTEM TEILIO0-
CHAO0XKEHMS U PEXKUMOB UX PYHKIIMOHUPOBAHUS;

* CO37aBaTh PACUCTHHIE CXEMbl WHKCHEPHBIX KOMMYHHKAIIUHA C aBTOMATHYCCKUM
dbopMHpOBaHHUEM TOTIOJIOTUH CETU U COOTBETCTBYIOIIMX 0a3 JaHHBIX;

*  U3MEHSTH TOIMOJOTHUIO CETEeN U PEXKUMBI PaOOTHI €€ PJIEMEHTOB;

* peuiaTh TOMOJOTHYECKHE 33JauM (M3MEHEHUE COCTOSHHUS OOBEKTOB (IEpeKItoUe-
HUS1), TIOMCK OTKJIIOYAIOIIMX YCTPOMCTB, MOUCK KpaT4alIIMX ITyTeH, MOUCK CBSI-
3aHHBIX OOBEKTOB, TOMCK KOJIEI);

* i OBICTPOTO TMEpPEeMENICHUsI B HY>)KHOE€ MECTO KapThl YCTAHABIMBATH 3aKJIAIKU
(3akaKa Ha TOYKY Ha MECTHOCTH C OIpeIeTICHHBIM MacIITadoM O0TOOpakeHUs U
3aKJiaJika Ha OMNpeJeICHHBIN 00BEKT Ciios (BechMa yA0OHO, €Clii OOBEKT - JIBU-
KYILIUHCA 110 KapTe));

* C NOMOIIBIO MPOEKTOB PACKPHIBATh CTPYKTYpPY TOTO WM MHOTO O0BEKTa, U300-
PaXEHHOTO Ha KapTe CXeMaTU4HO;

*  CO3/1aBaTh MaKeThI MEYaTH;

* umMmnoptupoBaTh Trpaduueckue panHsie u3 Maplnfo (MIF/MID),AutoCAD
Release 12 (DXF) u ArcView (SHP);

* aKcrnopTHpoBath Tpaduueckue manHsie B Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

* co3JaBaTh Makpockl Ha s3bikax VB Script wim Java Script;

*  OCYHIECTBJISITH MPOTPAMMHBIN JOCTYI K JaHHBIM 4epe3 OOBEKTHYIO MOJENb JJIs
HaIMCaHUs COOCTBEHHBIX KOHBEPTEPOB,;

*  co3lIaBaTh COOCTBEHHBIC MPHUIIOKEHHUS, padoTaoIINe N0 yIpaBieHneM Zulu.

3.3.1.1. Opranu3auusi rpapu4ecKux JaHHbIX.

I'paduueckue naHHbIe OpraHU30BaHbl MOCIONHO. ClloN sSBIsSieTCS OCHOBHOUM MH(OP-
MaIMOHHOM euHULIeH cucTeMbl. KaXKblil 00BEKT CJI0S UMEET YHUKaJIbHBIA UACHTU(DUKA-
top (ID nnu «xirouy). [lognepkuBaeMbie TUTIBI CIIOEB:

*  BEKTOPHBIE CJIOH;

*  pPacTpOBBIE CIIOU;

* cnou penbeda;



« cimou WMS (Web Map Service).

BexTopHsble ciion

BexTopHble ciou uMeroT coOCTBEHHBIM OMHApHBIN (opMaT AAHHBIX, YTO oOecrevu-
BaeT BBICOKYIO CKOPOCTh pabOThI TpaMYeCKUX M TOMOJIOTMUECKUX aaroputMoB. imeercs
BO3MO>KHOCTh MPOTPAMMHOTO JIOCTYTIA K IaHHBIM 4Yepe3 OOBEKTHYIO MOJEIb JIJIsl HaIluca-
HUSI COOCTBEHHBIX KOHBEPTEPOB.

OOBeKTBl BEKTOPHOTO CIIOSI IENSATCS Ha MPOCThIE (MPUMHUTHUBBI) M TUIIOBBIE (KIaccH-
(buMpoBaHHbBIE OOBEKTHI).

[IpuMUTHBBI MOTYT OBITH:

*  TOYCYHBIC (TUKTOIPAMMBI UJIA «CUMBOJIBI»);

*  TEKCTOBBIE;

*  JUHEWHbIC (JTUHUU, TTOJTWIMHUN);

* IUIOWAAHbIE (KOHTYPHI, MOJTUKOHTYPHI).

TunoBbie 00BEKTHI OMUCHIBAIOTCS B OMOIMOTEKE TUIIOB 00BEKTOB. Kaxxaplit THI Omu-
CBIBA€T IUIOMIAIHOM, TMHEWHBIN UM CUMBOJIBHBIA THUIOBOM rpaguueckuii 00beKT, UMEeT
MOJIb30BATEIBCKOE HA3BAaHUE U MOXKET OBITH CBSI3aH C COOCTBEHHOW CEMaHTHUYECKOW 0a30ii
TaHHBIX.

Kaxxapiit T 00beKkTa MOKET UMETh HECKOJIBKO PEXUMOB, KOTOPHIE UMEIOT MOJIb30-
BaTEJIbCKOE HAa3BaHWE, W 3aJal0T Pa3ju4HbIE CIOCOOBI OTOOPAKEHHSI JAHHOTO THIIOBOIO
00BEKTA.

TumnoBbie 00BEKTHI MOTYT OBITh:

*  TOYCYHBIC (MMKTOIPAMMBI UJIH «CUMBOJIBI»);

*  JMHEHHbIC (TUHUH, TOJWINHHHN);

* IUIOAAHBIE (KOHTYPHI, TOJTUKOHTYPHI).

ATpuOYyTHUBHBIC WJIM CEMAaHTHUYECKUE JAHHBIE BEKTOPHOTO CIIOSI XPAHSTCS BO BHEII-
HEM HCTOYHHMKE JAHHBIX U MOJAKIIIOYAIOTCA K CIIOK0 4Yepe3 COOCTBEHHBIN omucaTesb 0a3bl
aaHHbIX. K 0THOMY CJIOI0 MOKET OBITh MOAKIIOYEHO MOMEPEMEHHO MPOU3BOJIBHOE YHCIIO
CEMaHTHYECKUX 0a3 MaHHbIX. [[pUMUTUBBI MOJB3YIOTCS OOIIEH ceMaHTHYEeCKOW Oa3oif
JaHHBIX, TUTIOBBIE OOBEKTHI - COOCTBEHHOH /ISl K&KAOTO TUTA (OJHAKO JIJISl Pa3HBIX TUIIOB
MOYKHO TOJIKJTIOUUTD OJHY U TY Ke 0azy).

PacTpoBsie ciion

PacTpoBbiM ciioeM MOXKET OBITh JIMOO OTAEIBHBIN PacTPOBBIM OOBEKT, TMOO Tpymmna
pacTpoBbIX 00BEKTOB. PacTpoBas rpymnma MOXET COAEpKaTh MPOU3BOJIBLHOE YHCIIO PACT-
POBBIX OOBEKTOB WJIM BJIOKEHHBIX PACTPOBBIX Ipymil. UKCIO pacTpoB B CJI0€ OTPaHUYCHO
JUIIH JUCKOBBIM TIPOCTpPaHCTBOM (Zulu crmpaBisieTcsi ¢ MOJeM M3 HECKOJIBKUX ThICSY
pacTpoB).

[TopnepxuBaembie hopmatsl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2. Pabora ¢ cucreMaMi KOOPAMHAT U KapTOrpapu4ecKMMHU NPOCKUMAMH.

['padprueckue maHHBIE MOTYT XPaHUTHCS B PA3IMYHBIX CUCTEMaX KOOPAMHAT U OTOO-
paxkaThCsl B Pa3IMYHbBIX MPOEKIMIX TPEXMEPHON MOBEPXHOCTH 3€MJIM Ha TIOCKOCTb.

Cucrema mpensiaraetT HabOp NpenoNpeeieHHbIX cucteM KoopauHat. Kpome Toro
MOJIb30BATENb MOXKET 33J]aTh CBOIO CUCTEMY KOOPJAMHAT C MHAMBUIYAJIbHBIMU MMapaMeTpa-
MM JJIS IOAAEPKABAEMBIX CUCTEMOM MTPOCKIIUH.

B yacTHOCTH 3Ta BO3MOKHOCTb MO3BOJISIT, IPU M3BECTHBIX MapaMmeTpax (KIrodax me-
pexoa), NpUBA3bIBATH JAaHHBIE, XPAHSAIIUECS B MECTHOM CHCTEME KOOPJIMHAT, K OJHOU U3

II100aJbHBIX CHUCTEM KOOpAHHAT.
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JlaHHBIE MOXHO MEPENPOCIMPOBATH U3 OJHOM CUCTEMbI KOOPJIMHAT B APYTYIO.

3.3.1.3. Opranu3zanus CEeMAHTHYECKHUX JAHHBIX.

CemaHTHYECKHE JaHHBIC MOIKIIOYAIOTCS K CJIOK M3 BHENIHMX MCTOYHHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) mm ActiveX Data Objects
(ADOQO) uepe3 onucarenu 0a3 JaHHBIX.

[Tomy4aTh mTaHHBIE MOYKHO U3:

» Tabmun Paradox, dBase, FoxPro;

» Microsoft Access;

* Microsoft SQL Server;

« ORACLE;

* gpyrue ucrounuku ODBC wim ADO.

NMnopt/3kcnopT AaHHBIX

Bo3moxkeH UMIIOpT/3KCIOPT AAHHBIX B cieayromue Gpopmarsr:

« Maplinfo MIF/MID;

 AutoCAD DXF;

» Shape SHP;

*  Oxkcnopt kaptel (Windows Bitmap (BMP));

* DOkcnopt ceMantuueckux naHHbix (Microsoft Excel, HTML, TekctoBblil ¢op-
Mar).

3.3.1.4. IlpencraBienne JaHHbIX HA KapTe.

Kaprta Moxet cogepkaTh MPOU3BOJIIBHOE YHUCIIO TpaUUECKUX CIOEB - OJHHU U TE XKe
rpaguyeckue CiIou MOTYT OBITh MOMENIECHBI B pa3HbIe KapThl C pa3HBIMH HACTPOUKAMHU
otoOpaxkenus. Kapra mmeer BO3MOKHOCTh 3aJlaHUsI IMOJIH30BATEIHCKOIO WMEHH, IIBETa
(dhoHa 1 MacIITAOHOM CETKHU.

JlaHHBIC, XPAHSIIUXCS B PA3HBIX CHCTEMaX KOOPAWHAT, MOKHO OTOOpakaTh HAa OHOM
KapTe, B OAHOW M3 KapTorpaduyeckux npoekuuil. [Ipu 3ToM nepecuer koopAauHat (eciau
OH TpeOyeTcs) U3 OJIHOrO AaTyMa B IPYTOW U U3 OJHOU MPOEKIMU B APYTYIO MPOU3BOIUT-
Csl IpY OTOOPAKEHUU «HA JIETY.

[IpuMUTHBBEI MOTYT WMETh WHIWBHUIyaJIbHBIC CTHJIH OTOOpakeHHS (IIBET, CTHUIIb,
TOJIIIMHA JTUHUH; 1[BET U CTUJIb 3aJIUBKH; MUKTOrpaMma; ¢hopMar TeKcTa). THUIIOBBIE 00b-
€KTBl MMEIOT CTHJIb B 3aBUCHMOCTH OT PE&XHMMa (COCTOSIHHS), KOTOPBIA OMpeesacTcs B
OMOIMOTEKN TUIIOB O0BEKTOB cJ10si. CTHIIb MPUMUTHUBOB MOXKET MEPEONPENesiTh KapTou -
JUTSI BCEX PUMUTHUBOB MOXHO NMPUHYAUTEILHO 33]1aTh OJIUH CTUJIb.

Ctunb 00BEKTOB MOXKHO MEHSATH C MOMOIIBI0 TEMAaTHUYECKHX packpacok. [lpu satom
packpacka MOXeT ObITh CO3/[aHa TI0 CEMaHTUYECKHUM JIaHHBIM WJIH MPOTPAMMHO.

EcTh BO3MOXHOCTH BBIBOJIUTH ISl BCEX OOBEKTOB CJIOS HAIMUCH WM Oupku. Tekct
HAJIITUCU MOXET OpaThCs U3 CEMAaHTUUECKOW 0a3bl JaHHBIX. TEKCT HAAMUCH TAKKE MOXKET
nepeonpeAesITECA MPOrpaMMHO. BUPKU reHepUpyroTCsl aBTOMaTUYECKH, HO MOTYT ITOTOM
PacCTaBISITLCA MOJB30BATEIEM B HY)KHOE PACIIOJIOKEHHUE U B HY)KHOM OpUEHTAIINH.

Jlnst ObICTpPOro MepeMelieHUsT B HY)KHOE MECTO KapThl MOXXHO yCTaHaBJIMBaTh 3a-
KJIaJKH. 3aKJIaJKa Ha TOUKY Ha MECTHOCTH C ONPEIEJIEHHBIM MacITaboM OTOOPaKEeHHUS.

Kapty M0o>kHO medaraTh ¢ pa3IMuYHBIMU OMITUSAMHU (Ha OJTHOM CTPAaHMIIC MIIH HECKOJIb-
KMX CTpaHHUIIaX, B 3a/IJaHHOM MacIiTabe Wu BIUCAB B 3a/IaHHbIC Ta0ApUTHI, HA CTPAHHUIIAX
JUTSL TIOCJIENYIOIIEH CKIICUKH U T.1.).
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3.3.1.5. Opranuszanusi KapT.

HmeeTcsi BOBMOXKHOCTH yJIOOHO OpraHM30BaTh KapThl, 00bEIMHEHHBIE 00IIEH Tema-
Tkoi. COBOKYITHOCTh KapT, OOBEAMHEHHBIX OOIIMM IMOJIH30BATEIHCKUM UMEHEM H, €CITU
TpeOyeTcs, HAOOPOM UEPAPXUUECKUX CBA3CH MEKITY dITUMHU KapTaMu, MIPEACTABISIET COOOM
MIPOCKT.

B pamkax mpoekTa KapThl MOKHO CBSI3BIBATh MEXKIY COOOI C TTOMOIIBIO TUIIEPCCHI-
nok. ['unepccpiika onpenensercs OT 00beKTa B OJTHOM KapTe K IPYroil KapTe ¢ yKa3aHueM
MECTOPACHOJIOKEHUS U MaciuTada.

3.3.1.6. PenakTupoBaHne 00bEKTOB.
JIJist peakTUpOBaHuUs U BBOJAa OOBEKTOB MPETYCMOTPEHBI:
*  BO3MOXHOCTH BBOJIa U PEIAKTUPOBAHMUS:
- BBOJI C 9KpaHa MBIIIIKOI;
- BBO/JI [10 KOOpAMHATAaM C KJIaBUATYPHI,
- TPAaCCUPOBKA JINHUM;
- aBTO3aMBbIKaHUE KOHTYPOB;
- BBIpE3Ka/KOMMPOBaHUE/BCTaBKa — TyOJIMPOBAHUE;
- IOBOPOT OOBEKTA.
* omnepauuu oTMeHbl/Bo3Bpata AeiictBus (Undo / Redo).
*  pEIaKTUPOBAHHE T'PYIIIHI OOBEKTOB:
- yIaJICHHUE - TIEPEMEIIICHHCE;
- TyOnIupoBaHue;
- IOBOPOT - BBIPE3Ka/KOMUPOBAHNE/BCTABKA.
*  pEIaKTUPOBAHME DJIEMEHTOB OOBEKTA:
- IepeMeleHue/ yaaieHue/BCcTaBKa y3/oB;
- IepeMeIieHue/ yaajaeHue peoep;
- pa3OreHue y4yacTKa CUMBOJIbHBIM OObEKTOM.
* TpaHcdopmarusi.

3.3.1.7. BekTopHbIe OBepJieiiHbIe ONepPaLHu.

Ogepiieit - onepanvs HATOXKEHH IPYT HA JpyTa IBYX WK 00Jiee CIOEB, B pe3yIbTaTe
KOTOpOM 00pa3yeTcss OJWH MPOU3BOJHBIA CJIOM, COACPKAIUM KOMIO3UIIUIO MPOCTPaH-
CTBEHHBIX OOBEKTOB HCXOTHBIX CJIOEB, TOMOJOTHIO 3TON KOMIO3UIIUHN U aTpHOYTHI, apu (-
METHUYECKH WITU JIOTUYECKU TPOU3BOAHBIC OT 3HAYCHUH aTpHOYyTOB UCXOTHBIX OOBHEKTOB.

[TonnepxuBaroTcs ciaenyrole BEeKTOPHbIE OBEPIICHHbIE OTIepaliK:

* o0ObenuHeHHEe 00BEKTOB ¢ HacaeaoBanueM ID (yHHKaIbHOTO MACHTHPUKATOPA);

*  pazbeAUHEHHE OOBEKTOB;

*  pa3felieHHe OJHOTO 0OBEKTa TPYMIOi 0OBEKTOB,;

*  BBIPE3Ka U3 OJJHOTO OOBEKTA 00JIACTH TPYIITBI 0OHEKTOB;

* OoTpe3aHue 00bEKTa BHE 00JIACTH TPYIIIBI IPYTHX OOBEKTOB;

*  y3IIOBaHHE,

*  OydepHbIe 30HBI;

* TOCTPOEHHUE KOHTYPOB TIO CETH.

3.3.1.8. KoppekTupoBka pacTpos.

B cucreme peann3oBaHa KOPpEKTUPOBKA PACTPOBBIX (ailyIoB, COEPIKALINX CKAHUPO-
BAaHHYIO C IUIAHIIETOB TOMOOCHOBY. KOppekTHpoBKa UCKaKEHUI CKAaHUPOBAHUS MTPOU3BO-
JAUTCS IO TOYKaM pacTpa, KOOpAUHATHI KOTOPHIX U3BECTHBL. Kak MUHUMYM JTOJIKHBI OBITH

HU3BCCTHBI YCTBIPC TOYKHU, OMPCACIIAOIMUC YIJIbI TNIAHIICTA.
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[Ipouienypa KOPpEeKTUPOBKU CO3/1AE€T HOBBIM pPacTp, YIJibl KOTOPOTO COBIAAIOT C yT-
JaMU TUJIaHIIEeTa, T.€. Mpoleaypa KOPPEKTUPOBKU O0Ope3aeT OTCKaHUPOBAHHbBIC, HO JIMIII-
HUE, MOJISI.

3.3.1.9. MoaenupoBaHue ceTeil M TOMOJIOrHYeCKHE 32Ja4U HA CeTHAX.

Hapsny ¢ o0brunbim st I'UC paznenenueM 00BEKTOB Ha KOHTYPBI, JJOMaHbIE, KOM-
OMHMPOBaHHBIE KOHTYPHI, KOMOMHHpPOBAHHBIE JOMaHble, Zulu MoAIep:KUBaeT JTUHEHHO-
Y3JIOBYIO TOIOJIOTHIO, YTO IMO3BOJSET MOJEIUPOBATh MHKEHEPHBIE CETH U JPYTHUE CETH.
Tomnonoruyeckas cereBast MoJieib MpescTaBisieT coboi rpad cetu, y3namMu KOTOPOTo siB-
JISIFOTCSI TOUCUHBIE OOBEKTHI (KOJIOALBI, UCTOYHUKH, 33JIBUXKKH, pYyOMIBHUKHU, TTEPEKPECT-
KM, IOTpEOUTENIN U T.J.), a pedpamu rpada sBISIOTCS JIMHEHHBIE 00BEKTHI (Kabeau, Tpy-
OOIPOBOIbI, YHaCTKU JOPOKHOU CETH U T.1I.).

Tomonornyeckuid pepakTop CO3JAaET MaTeMaTHYECKyI0 Mojienb Tpada ceTd Hemno-
CPEIICTBEHHO B Ipoliecce BBoja (pucoBanusi) rpadpuyeckoit nunpopmanuu. Mcnons3ys Mo-
J€JIb CETH MOKHO pelIaTh psij TOMOJOTMYECKUX 3a/1a4, MOUCK KpaT4yaulllero myTH, aHaju3
CBSI3HOCTH, aHAJIU3 KOJIEL, aHAIU3 OTKJIIOUYEHUN, MOUCK OTKIIOYAIOIIMNX YCTPOWCTB U T.A.
MO0>XHO MEHSITh COCTOSIHUSA 00OBEKTOB (IEPEKITIOYEHHS) C TTOCIEAYIOIIMM aBTOMAaTUYECKUM
OOHOBJIEHUEM COCTOSIHUS BCEU CETH (HampuMep, BKIIOUEHUE/BBIKIIOUEHUE 3aABUKKU TPY-
00IpPOBO/Ia) BHIMOJIHATH MOUCK OTKJIIOYAIOIIUNX YCTPOUCTB (POPMUPOBAHUE CITUCKA OOBEK-
TOB, UMEIOIIUX MPU3HAK «OTKIIOYAIOIIEE YCTPOHUCTBO», MPU OTKIIOUYEHUH KOTOPBIX BbI-
OpaHHBIM OOBEKT TaKXKE MEPEBOJAUTCS B COCTOSIHUE «OTKJIIOUEH»), KpaTdalIux ImyTen
(HaXoAUTh KpaTyalluil MyTh MO CETU MEXAY BHIOpAHHBIMU Y3JIaMH C y4E€TOM HarpaBlie-
HUHI YYacTKOB), CBSI3aHHBIX OOBEKTOB (HAXOJUTCSI MHOXECTBO OOBEKTOB CETH, TOCTUKHU-
MBIX M3 BBIOPAHHOT'O y3J1a CE€TH, TOCTHKUMOCTbh MOXKET ONpeAesAThCs Oe3 yuera Harpas-
JICHUs] YYaCTKOB, C YYETOM U MPOTUB HANPABJIECHUs yUYAaCTKOB), UICKAaTh BCE KOJIbLA CETH, B
KOTOpBIE BXOJAT BCE BEIOPaHHBIE OOBEKTHI.

CeTb BBOAUTCS KaK COBOKYITHOCTb THIIOBBIX TOYEYHBIX OOBEKTOB, COCIUHEHHBIX TH-
MOBBIMU JIMHEHHBIMH OOBEKTAMH, UMEIOLIUMU MPU3HAK «ydacTok». MHpopManus o Tormo-
joruu (popMuUpyeTcs aBTOMATHYECKHU - €CIIHM «IOTAHYThY 32 y3€l WM peOpo, CBSI3aHHbIE
00BEKTHI Takke nepeMeraroTcsi. OObEKThl CETH MOKHO OTKPEIUISATh U 3aHOBO MPUKpET-
JISATh IPYT K APYTY OJHUM JBHIKCHUEM MBIIITKH.

Mopenb cetn Zulu siBisieTcsi OCHOBOM AJisi pabOThl MOJYJIsi pacyeTOB MHKEHEPHBIX
cereit ZuluThermo.

3.4. UucTpymenTanbHasi reouHpopmannonnas cucrema 'MC Zulu.

Moayns ZuluThermo mo3BoJII€T CO3/1aTh PACUETHYIO MAaTEMAaTUUECKYIO MOJIETh CETH,
BBITNIOJIHUTH MACOPTU3ALMIO CETH, U HA OCHOBE CO3/IaHHOM MOjenu pemniath HHpopMalu-
OHHBIEC 337a4M, 3a7a4¥ TOIOJOTMYECKOIO aHAIM3a, U BBIINOJIHATH Pa3JIMYHbIC TEIJIOTH]-
PABIIMYECKUE PACYETHI.

Pacuery noamexar TynmMKOBBIE M KOJIBLEBBIE TEIUIOBBIE CETH, B TOM YHUCJIE C ITOBBICH-
TEJIbHBIMU HACOCHBIMU CTAHLIMSIMU U JPOCCETUPYIOIIMMH YCTPOCTBaAMU, padOTaIOue OT
OJTHOTO WJIM HECKOJIbKUX UCTOYHHKOB.

[Iporpamma npenycMaTpuBaeT TEILUIOTHAPABINYECKUNA PACUET C MPUCOECANHEHHEM K
CeTH MHAMBUAYaNbHBIX TEMJIOBBIX MyHKTOB (MTII) ¥ meHTpanbHBIX TEMJOBBIX MYHKTOB
(ITII) mo HECKOJIBKUM JAECSITKAMU CXEMHBIX PEIICHHH, MPUMEHSIEMbIX Ha TEpPUTOPUHU
Poccuu.

Pacuer cucrtem TeninocHa0XKeHUs MOKET MPOU3BOJUTHCA C YUETOM YTE€UYEK U3 TEIIo-
BOI CETH M CHCTEM TEIUIONOTPEOICHUS, a TAKXKe TEIJIOBBIX MOTEPh B TPYOOIIPOBOAAX TETI-

JIOBOU CETH.
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Pacuer TennoBbIX NOTEPH BEAETCA MO0 IO HOPMATUBHBIM MOTEPSM, JTMOO 1O (HaKTH-
YECKOMY COCTOSIHUIO U30JIALIUU.

Pacuetst ZuluThermo moryT pabotaTh Kak B TECHOW MHTETpallMU C TeOHMH(OpMAIIu-
OHHOM cuctemoit (B Buae moayis pacuupenus ['MIC), Tak u B BUae oTenbHON OHOIHOTE-
KM KOMIIOHEHTOB, KOTOPBIE TTO3BOJISIIOT BBIIIOIHATH PACUEThI U3 MPHIIOKEHHUI MOJIb30BaTe-
Jen.

Cocras 3agau:

*  IOCTPOEHUE PACUYETHON MOJIENHU TEIUIOBOM CETH;

*  MacnopTU3anus 0ObEKTOB CETH;

*  HaJAJO0YHBIN pacyeT TEIJIOBOM CETH;

* IOBEPOYHBIN pacueT TEIJIOBOU CETH;

*  KOHCTPYKTOPCKHUH pacyeT TEIJIOBOM CETH;

* pacuer TpeOyemMoi TeMIepaTypbl Ha UCTOYHUKE;

* KOMMYTAIlMOHHBIE 33/1a4U;

* TMOCTPOEHHUE MbE30METPUUECKOT0 rpaduKa;

* pacyeT HOPMATHBHBIX NOTEPH TEILIA YEPE3 U30JALHUIO.

3.4.1. IlocTpoeHue pacueTHON MO/ TENJIOBOM CETH.

[Ipu pabotre B reonHPOPMALMOHHON CUCTEME CETh IOCTATOYHO MPOCTO U OBICTPO 3a-
HOCHUTCSI C IIOMOIIbIO MBIIIKK WK 1O KoopAauHaTtam. IIpu aTom cpasy dpopmupyeTcs pac-
yeTHas MoAelb. OcTaercs JIMIIb 3a/1aTh paCYETHBIE MapaMeTpbl OOBEKTOB U HAXKaTh KHOTI-
KY BBIIIOJIHEHHS pacyeTa.

Maremarnyeckass MOJENb CETH Uil IPOBEICHHUS TEIIOTHAPABIMYECKUX PaCyETOB
IpescTaBiIsieT co0oi rpad, rae Ayramu, COSANHSIOMMUMHU Y3JIbl, SBISIOTCS YYacTKU TPY-
OOIPOBOIOB.

VYyactok uzobpaxaercs OJHOH JIMHUEH, HO MOYKET 03HayaTh HECKOJBKO COCTOSIHHIA,
3a/1aBa€MbIX PA3HBIMHU PEKUMAMHU:

Pedamt |~ EKIIOYEH
Pexana 2 - OTIIIOHEH
Pesama 3 b omiImoueH obpaTHBOY

Pexama 4 OTKIOYEH TT0JAK) LI

Puc. 1. U300pakeHue HECKOJIbKUX COCTOSIHMI Y4aCTKOB,
3a/laBaeMbIX Pa3HBIMH Pe:KMMAMH

DTO BHEWIHEE NpeAcTaBieHne ceTh. llepen HauasoM pacuera BHEIIHEE MPEACTABIIE-
HUE CETH, B 3aBUCUMOCTH OT THUIIOB U PEKUMOB IJIEMEHTOB, COCTABJISIIOLINX CETh, MPE00-
pasyeTcsi (KOAUpYeTCsl) BO BHYTPEHHEE NPE/ICTAaBIIEHUE, 10 KOTOPOMY U MPOBOAMTCS pac-
Yer.

[IpocTeiM y370M B MOJIEIM CUUTAETCS JIIOOOH y3€J, YbM CBOWCTBA CHEIHAIILHO HE
oroBopeHsbl. [IpocTon y3en CiayXKHUT TOJNBKO I COSAUHEHHs y4acTKOB. Takumu y3inamu
JUTSL MOJIENH SIBJISIFOTCS TEIJIOBBIE KaMEphl, OTBETBJIEHUS, CMEHBI TUAMETPOB, CMEHA THUIA
MIPOKJIAJIKU WJIA TUIIA U30JISIUUU U T.JI.

Bo BHyTpeHHEN KOOMPOBKE TAKKE Y3JIbl IPEBPAIIAIOTCS B JBa y3ja, OJUH B IOJAI0-
meM TpyOoomnpoBoje, Apyroi B 0OpaTtHOM. B kaxaom y3iie MOXKHO 3aJaTh CIUB BOJbI U3
MOAIOIIETO W/UJIU U3 00paTHOTO TPYOOIIPOBOJIOB.

[ToTpeOurens TEMIOBOM 3HEPTUU XapaKTEPU3YyeTCs pacueTHBIMU Harpy3Kamu Ha CH-
CTEMY OTOIUICHHUS, CUCTEMY BEHTHJISILIMM U CUCTEMY TOPSIYET0 BOJOCHAOKEHUS U pacyeT-
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HBIMH TEMIlepaTypaMy Ha BXOJl€, BBIXOJI€ MOTPEOUTENs, U PACUeTHOM TemIiepaTypoi
BHYTPEHHETO BO3/lyXa.

B oaHonMHEWHOM MpeACTaBICHUH MOTPEOUTENb - 3TO Y3JOBOM 3JIEMEHT, KOTOPHIA
MOJKET OBITh CBSI3aH TOJIBKO C OJHUM YYaCTKOM.

BHyTpeHHsAS KOIMPOBKa MOTPEOUTENS CYIIECTBEHHO 3aBUCUT OT €r0 CXEMbI IIPHUCO-
€AMHEHUS K TEIUIOBOM ceTu. CXeMbl MOT'YT OBITh AJIEBATOPHBIE, C HACOCHBIM CMEIICHHUEM,
C HE3aBUCUMBIM IPHUCOEIUHEHUEM, C OTKPBITBIM MJIM 3aKpbITHIM 0TO00poM Bojsl Ha I'BC, ¢
peryJiTOpaMH TEMIIEPATYPBI, OTOIUICHHMS], pacxoaa u T.1. Ha 1aHHbI MOMEHT B pacropsi-
’KEHUU TI0JIb30BaTelNsd 35 cXeM MPUCOEIMHEHUS TOTpeOuTene.

Ecnu B 31aHUM HECKOJIBKO Y3JI0B BBOJIA, TO OOBEKTOM «IOTPEOUTEINH» MOKHO OMU-
caTh Kaxblii BBOJI. B Toke BpeMsl Kak OJIMH MOTPEOUTENh MOXKHO OMUCATh IIENIbIA KBap-
TaJ WIN 3aBOJI, 33a/1aB JIJIsl TAKOTO MOTpeOuTENsl 0000IIEHHbIE TEMIOBbIE HATPY3KH.

OO06001IeHHBIN MOTPEOUTENb - ATO y3€J, Ha KOTOPOM Harpyska 3ajaercs JuOo Imo-
TpeOJIIeMbIM PacXoioM, JTUO0 pacxo 00yCIOBJIEH 3aJJaHHBIM COITPOTUBIICHUEM Y37Ia.

Taxoit 00BeKT yJ00HO MCIONB30BaTh, KOT/Ia BO3ZHUKAET HEOOXOAMMOCTh PACCUUTATh
THJIPaBJIMKY ceTH 0e3 MH(GOpPMaIIMU O TEIIOBBIX Harpy3Kax M KOHKPETHBIX CXeMax MPHCO-
eJMHEHUs moTpeduTenel K TeruioBoi cetu. Hampumep, npu pacuere MaruCTpajbHBIX Ce-
Tel nH(pOpPMAaIMU O KBAPTAIbHBIX CETSIX MOXKET HE ObITh, a JUIsl OLEHKH MOTEPh HAIopa B
MarucTpajiix JOCTAaTOYHO 3aJaTh 00OOIIEHHBIE PACXO/bl B TOUYKAX MPUCOEINHEHUS KBap-
TaJIOB K MAaruCTPAJIbHOM CETH.

B onHonuHeliHOM nM300pakeHu He TpeOyeTcsl MOAKI0YaTh 0000IIEHHBIN MoTpeOu-
TEeJb Ha OTJEIBHOM OTBOJSIIEM YYacTKe, Kak B CiIydae MpocToro norpedurens. To ecTs B
3TOT y3€J1 MOXKET BXOJUTh W/UIHN BBIXOJUTH JH000€ KOJUYECTBO YYACTKOB. DTO MO3BOJISET
OBICTPO U YA0OHO, C MUHUMAJIbHBIM KOJIMUYECTBOM MCXOJIHBIX JAHHBIX.

|
b ¢ o

HUCTOYHUK OoobLeHHbIe NoTpeduTenu

Puc. 2. O6001eHHbIi MOTPEOUTEIb

LTI - 3T0 y3€n MOMOJHUTEIBHOIO PETYyJIUPOBAHUS U PACHPEICIICHUS TEIIOBOU
sHepruu. Hanmyume Takoro ysia noapa3symMeBaeT, 4To 34 HUM HaXOAUTCS TYIIMKOBAs CETh, C
uHIUBUAYaIbHBIME TTOoTpeOuTenssmMu. B IITII MoxkeT BXOAWTH TOJNBKO OJWH Y4YacTOK M
TOJBKO OJMH Y4YaCTOK MOXET BBIXOAUTH. [IprueM BXOAANIMN y4acTOK UAET CO CTOPOHBI
MarucTpaiy, a BHIXOASAIINNA yYaCTOK BEJIeT K KOHEUHBbIM NoTpeOuTeasiM. BHyTpeHHsIsT Ko-
nupoBka L{TII 3aBUCHT OT ero cxeMbl IPUCOETUHEHUS K TEIJIOBOM CETU. DTO MOXKET OBITh
IPYIIIOBOM 3JIEBATOP, TPYNIIOBOM HACOC CMEIICHMS, HE3ABUCUMOE MOAKIIFOUEHUE TPYIIIIBI
notpeduteneit, boisiepsl Ha I'BC u 1.1, Ha naHHbIil MOMEHT B pacnopsiKEHUU MOJIb30Ba-
teinst 29 cxem npucoenunenus LTII.
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Puc. 3. IITII

[lepembIuka MO3BOJSET CMOAETUPOBATH YYaCTOK, COCIMHSIONINN MOAAOMINNA U 00-
paTHBI TpyOONIPOBOBL. B 3TOT y3es1 MOXKET BXOJIUTh W/UITU BBIXOAUTH JIFOOOE KOJIMYECTBO
Y4YaCTKOB.

)

Puc. 4. Ilepembruka

Tak kak IICPCMbIYKa B OHHOHHHeﬁHOM I/I306pa}K€HI/II/I INpcaACTaBJICHA Y3JIOM, TO OJIA
MOACIIMPOBAHUA COCANMHCHUA MCKAY IMOIAar0IINUM TPY6OHpOBOI[OM OIHOT'O y4acCTKa U 00-
PaTHbBIM TPY6OHp0BOI[OM APYroro ydaCtka OJHOTI'O 3JJCMCHTA «IICPCMbIYKa» HCAOCTATOY-
HO. HOHaI[O6}ITC}I caIc JABa y4acCcTKa: OOUH TOJIBKO HOI[&I-OIHHI‘/JI, ,Z[perﬁ - TOJIBKO 06paT-
HBIH.

o~c\/- O ;l_;\\_

o - Do)

Q

O C)

.

Puc. 5. Coequnenne Mexx1y nogaluuM TpyoonpoBoa0M OJTHOTO YYACTKA U 00paTHBLIM TpyOonpo-
BO/JOM JIPYIOro y4actka

Hacocnas cranius B OJHOTUHEHHOM W300paKeHUH MPEICTABISAETCS OAHUM y3J0M. B
3aBHCUMOCTH OT TAOJIMYHBIX MApPaMETPOB 3TOT0 y3j7a HACOC MOKET ObITh YCTAaHOBJIEH Ha
MOJAIOIIEM WM 00paTHOM TpyOoInpoBoe, 1100 Ha 000uX TPyOONmpOBOJaX OAHOBPEMEH-
HO. [l 3a1aHusl HanpaBIlieHUs AEMCTBUSI Hacoca B 3TOT y3€J1 TOJIbKO OJMH Y4acTOK 00s13a-
TEJIbHO JOJKEH BXOJIUTH U TOJIBKO OJIMH YYaCTOK JIOJIKEH BBIXOJUTH.

Oty Pt i)
C - { P} - Q

Puc. 6. HacocHas cranuusa

Hacoc MoxxHO MoaenmupoBaTh AByMs criocoO0aMu: OO Kak HAeabHOE YCTPOIMCTBO,
KOTOpOE U3MEHSET JIaBJieHWEe B TPYOOIPOBO/IC HA 3a/IaHHYIO BEIMYMHY, TM00 KaK yCTpPOU-
CTBO, pabOoTaroIIee C y4eTOM peallbHON HAIOPHO-PACXOHOM XapaKTEPUCTUKH KOHKPETHO-
ro Hacoca.

B mepBom ciydae mpocTo 3amaeTcs 3HaU€HWE HAMopa Hacoca Ha TMOJAIOIEM W/WIH
obpatHoM TpyOomnpoBoje. Eciau 3HadueHue Hamopa Ha OJHOM M3 TPYOOIPOBOJOB PABHO
HYJII0, TO HACOC Ha 3TOM TpyOompoBone oTcyTcTByeT. Ecim 3HaueHue Hamopa oTpuliia-
TEIBHO, TO ATO 03HAYAET, YTO HACOC PabOTAET HABCTPEUY BXOSAIIEMY B HETO YUaCTKY.
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Puc. 7. IIbe3omerpuyeckue rpaguku

Ha pucynke BuAHO, Kak pa3iMyHbIe HAMpaBICHUS YYaCTKOB, BXOMSIIUX U BBIXOJS-
KX M3 HACOCa B COUYETAHUM C Pa3HbIMU 3HAKaMU HAropa, BIUSAIOT HA pe3yibTaT pacuera,
OTOOpPaKEHHBIN Ha MEE30METPUUECKUX rpaduKax.

Korna 3amaercst ToapKO 3HaUEHUE HAIOpa HA HACOCE, OHO OCTAETCS HEU3MEHHBIM HE
3aBUCUMO OT IIPOXOJAIIErO YEPE3 HACOC Pacxo/a.

Ecnu monenupoBate paboTy Hacoca ¢ yuetoM ero QH xapakTepucTuku, TO Cleayer
3a/1aTh PacXo/bl U HAIlOPbl HA TPaHUIAaX paboyeil 30HbI Hacoca.

Hmax S,

Hmin

Gmin Gmax
Puc. 8. HanmopHo-pacxoaHasi XapaKTepHUCTHKA HACOCA

[To 3amaHHBIM JBYM TOYKaM OMpenessieTcs napadonra ¢ MAaKCUMYMOM Ha OCH JlaBiie-
HUH, 10 KOTOPOH pacdeT M OyJeT OmpenessiTh HAalop Hacoca B 3aBUCUMOCTH OT pacxoja.
Crnemyer OTMETUTh, YTO XapaKTEPUCTHKA, 3a/1aBacMasi TAKUM 00pa3oM, MOXKET OTJIMYAThCS
OT peaJIbHOM XapaKTEPUCTUKHU HACOCa, HO B Mpejenax padboueid o0gacTu 00e XxapakTepu-
CTUKHU MPAKTUYECKH COBITAJIAIOT.

JIJist onrMcaHrs HECKOJBKHUX MapalieIbHO pabOoTaIIMX HACOCOB JOCTATOYHO 33/1aTh
WX KOJIMYECTBO M PE3YIbTUPYIOMIAS XapaKTEPUCTUKA OYJET ONpeesieHa TIPH pacyeTe aB-
TOMATUYECKHU.

Tak kak Hamopsl Ha TpaHMIax pabodeit obmacTu Hacoca OepyTcs U3 CIPaBOYHUKA U
BCETJIa MOJIOKUTEIBLHBI, TO HAMpaBJieHWE JCHCTBUS TAaKOTO Hacoca OyaeT OmpenesiThCs
TOJILKO HAIPaBIICHUEM BXOJSIIIETO B y3€1 y4acTKa.

Hpoccenupyromue ycTporucTBa B OJHOJUHEWHOM IIPEACTABICHUU SBJISIOTCS Y3JIaMHU,
HO BO BHYTPECHHEH KOIAUPOBKE - 3TO JIOMOJHUTEIbHbBIC YIACTKH C TTOCTOSTHHBIM WIIH TIepe-
MEHHBIM COIPOTUBICHHEM. B Ipoccenupyromuii y3en 00s3aTeNbHO TOJIKEH BXOIUThH
TOJIBKO OJTUH yYaCTOK, ¥ TOJBKO OJMH YYaCTOK M3 y3J1a JIOJDKECH BBIXOIUTh.
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Puc. 9. /Ipoccesupyromme ycTpoicraa

C ToukM 3peHHus MOJETH JApoccenbHas 1manda 3T0 PUKCUPOBAHHOE COMPOTUBICHUE,
onpenensieMoe JUaMeTpoM Iaii0bl, KOTOPOE MOKHO YCTaHABIMBATh KaK Ha TOJAIOIIEM,
Tak U Ha oOpaTHOM TpyOompoBoje. Tak Kak 3TO HEpEryIupyeMoe COIPOTUBIICHHUE, TO Be-
JUYMHA TaCUMOTO 11aii00i1 Hamopa 3aBUCUT OT KBaJipaTa, MPOXOSIIEro yepe3 maiidy pac-
Xo/J1a.

Ha pucynke BUJIHO, KaK MEHSIOTCS MMOTEPH Ha 11aii0e, YCTaHOBJIEHHOM Ha MOJIao1eM
TpyOOIIPOBO/IE, MPU YBEIMUYECHUH PACX0/Ia Uepe3 Hee B JiBa pasa.

G=6.25 G=12.5
Ot G o =’
60 1 60
&0 1 &0
40
30 30 =
20 20
10 10
o YT o e

Puc. 10. Ipocceabnasi maiioa

Perynsarop maBieHHS - YCTPOMCTBO C IEPEMEHHBIM COIPOTHBIICHHEM, KOTOPOE IO3-
BOJISICT MOJACP)KUBATh 3aJJaHHOE JaBJICHUEC B TPYOOIIPOBOJIC B ONPEACICHHOM JIUaIa30He
U3MCHCHUS pacxojia. PerynsaTop maBJIeHHS MOXKET yCTaHABIMBATHCS KaK Ha IOJAIOIICM,
TaK ¥ Ha 0OpaTHOM TPyOOIPOBO/IE.

G=12.5 G=25.0
O Ppl—0 P ~ - I
60 g0
&0 &0
40 40
30 30
20 20
10 10
o e o e

Puc. 11. PeryasTop naBjienust

Ha pucynke nmokaszaHo, 4yTo Mpu yBEJIMYEHHH B JBa pa3a pacxoja 4yepe3 peryisarop,
YCTaHOBJICHHBIA B 0OpaTHOM TpyOONpOBOJIE, /IaBIIEHUE B PETYJIHPYEMOM Y3JI€ OCTAETCS
ITOCTOSIHHBIM.

BenuunHa cOnpoTUBIEHUS PETryJsITOpa MOXKET M3MEHAThCA B IMpefesax oT Oecko-
HEYHOCTH JI0 CONPOTHUBIIEHUS MOJHOCTHIO OTKPBITOTO perynaropa. Eciau ycrnoBust paboTel
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CETH 3aCTaBJISIOT PETYJISATOP MOJHOCTHIO OTKPBITHCA, TO OH HAUMHAET padOTaTh Kak Hepe-
TYJUPYEMBIN IPOCCENUPYIOIIUN Y3Ell.

Pabota perymnsatopa pacmnonaraeMoro Harmopa aHaJoruyHa paboTe peryiasTopa JaBie-
HUSI, TOJBKO B 3TOM CJIy4dae PEeryJaTop cTapaercs JAep:KaTh MOCTOSHHON 33a/IaHHYIO BEJH-
YUHY pacroJiaraeMoro Haropa.

Perynarop pacxoaa - 3T0O y3€i ¢ IEPEMEHHBIM COITPOTUBIIEHUEM, KOTOPOE MO3BOJISIET
MO//IEP>KUBATh MOCTOSHHBIM 3a/IaHHOE 3HAYEHUE MPOXOIAILIEr0 YEPE3 PErYIATOP pacxoa.

PerynsaTop MOKHO yCTaHAaBIMBATh Kak Ha MOJAIOIIEM, TaK U HA OOpaTHOM TPyOOIpO-
Bozae. K pabore perymnstopa pacxoja MOXKHO OTHECTH BCE CKa3aHHOE IPO PETYIATOPHI
JaBJICHUSI.

3.4.2. Hasano4HbIi pacyer TenJoBoii CeTH.

Llenpro HaMaMOYHOTO pacyeTa sBIsAeTCS oOecreueHrne NoTpeduTeNed pacueTHbIM KO-
JUYECTBOM BOJIbI M TEIUJIOBOW 3HEpruu. B pe3ynbrare pacuera OCymIeCTBISETCS MOAO0D
AJIEBATOPOB M KX COIEJ, NPOU3BOAUTCS PACUET CMECUTEIBHBIX M APOCCEIUPYIOIINX
YCTPOMCTB, OMpEAENsAeTCs KOJIUYECTBO M MECTO YCTAaHOBKU JAPOCCENbHBIX maiid. Pacuer
MOXET MPOU3BOJNUTHCS MPU U3BECTHOM PACIOJIATAEMOM HANlOpe HAa MCTOYHUKE U €ro aB-
TOMAaTUYECKOM NOJI00pE B CIyYae, €CIIM 3aJaHHOr0 Haropa He IOCTaTOYHO.

B pesynbrare pacuera onpenenstoTcs pacXxosl U MOTEpU Haropa B TpyOOIIpoBOJIax,
HaIlOpbI B Y3JIaX CETH, B TOM YHCIIE€ PACIIOIaraéMble Halopbl y MOTpeOUTENel, TeMIIepaTy-
pa TEIJIOHOCUTENS B y3jaX CeTH (MpH y4yeTe TEIJIOBBIX MOTEPh), BEINYMHA U30BITOYHOTO
Hamopa y noTpedureseil, TeMneparypa BHyTPEHHEro BO3ayXa.

JlpoccenupoBanre U30bITOYHBIX HAIIOPOB HA ADOHEHTCKUX BBOJAX MPOU3BOIAT C IO-
MOILBIO COMENT 3JIEBATOPOB U JPOCCENbHBIX IIai0. /[poccenbHble maiobl nepes abOHEHT-
CKMMH BBOJIaMH yCTAHABIIMBAIOTCS aBTOMATUYECKU Ha IMOJAOIEM, OOpaTHOM WJIM 000MX
TpyOOIIpOBOJaX B 3aBUCUMOCTH OT HEOOXOJUMOTO JJIsl CUCTEMBI THAPABINYECKOIO PEXKH-
Ma. [Ipu paboTe HECKOJIBKHMX MCTOYHHMKOB Ha OJIHY CEThb ONPEICNSIETCs paclpeiesieHue
BOJIbl M TEIUIOBOM SHEPIrUU MEX]y UcTouHHMKamu. [loaBonutcs OanaHC MO BOAE M OTHY-
HIEHHOM TEIJIOBOM SHEPIrHe MEXIy UCTOYHMKOM M morpedurensiMu. OnpeaenstoTcs no-
TPEOUTENIM U COOTBETCTBYIOUIUN UM MCTOYHHUK, OT KOTOPOTO JAHHbIE MOTPEOUTENN TOJTY-
YaroT BOAY U TEILIOBYIO SHEPTHUIO.

3.4.3. IloBepouHBbIii pacyeT TENJI0BOH CETH.

Llenpr0 MOBEPOYHOTO pacyeTa ABISIETCS OmpenesieHue (pakTUYECKUX pacXo/iOB Tell-
JIOHOCUTENISI Ha YYaCcTKaxX TEIJIOBOM CETH M Y MOTPEOUTENEH, a TaKKe KOJIUYECTBE TETIO-
BOM SHEPIUH MOJydyaeMoM MoTpeduTesneM Mpyu 3aJaHHON TeMIIepaType BOJbI B MOJIAOIIEM
TpyOOIIPOBO/IE U pacrioiaraéMoM Harope Ha UCTOYHHKE.

Co3nanHass mMaTemMaTH4ecKass WMUTAIMOHHAS MOJENIb CHCTEMbl TEIJIOCHAOKEHUS,
CiayKamas Uil pelIeHUs] IMOBEPOYHOM 3aJaud, MO3BOJISET aHAIM3UPOBATh THAPABINYE-
CKHUI Y TETUIOBOM PEKUM PabOThI CUCTEMBI, a TAaK)Ke MPOTHO3UPOBATH N3MEHEHUE TEMIIE-
paTypbl BHYTPEHHETO BO31yXa y moTpedutenei. PacueTsl MOryT MpOBOAUTHCS MPU pas-
JIMYHBIX UCXOJHBIX JAHHBIX, B TOM UYMCJIE aBAPUMHBIX CUTYyallUsIX, HAPUMEpP, OTKIIOYE-
HHUM OTJEIBbHBIX YYACTKOB TEIUIOBOM CETH, MEPEAAYu BOAbI U TEIJIOBOM SHEPTUU OT OJHO-
ro KICTOYHHUKA K JIPYyTOMY IO OJTHOMY U3 TPyOONPOBOJIOB U T.]I.

B pesynbrare pacdera onpenensitoTcsl pacXxosl M OTEPU Harmopa B TpyOOIpoBoJIax,
HaIophl B y3JIax CETH, B TOM UYHMCJIE paclojaraéMble Harmophl y noTpeduTesnen, Temmnepary-
pa TEIJIOHOCUTENS B y3JIaX CETH (MpU y4yeTe TEIUIOBBIX MOTEPH), TEMIIEpaTypbl BHYTPEH-
HEro BO3/AyXa y MOTpeOuTenel, pacXxoAbl U TEMIIEpaTypbl BOABI Ha BXOJAE M BBIXOJE B

KKy CUCTEMY TeruionoTpeoaeHus. [Ipu paboTe HECKOIBKUX HCTOYHUKOB Ha OJHY CETh
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OIPENEIIACTCS pacCIpeaeIeHue BOAbI U TEINIOBOM DHEPrUU MEXy McToyHukamu. Iloaso-
IUTCs OaJlaHC 10 BOJE U OTIYIIEHHOM TEIUIOBOM SHEprueil Mexay UCTOYHUKOM U MOTpe-
ourensimu. OnpeaenstoTcsi IOTPEOUTENN U COOTBETCTBYIOIINI UM UCTOYHHK, OT KOTOPOTO
JaHHbIE TOTPEOUTENH MOIYYalOT BOAY U TEIIOBYIO SHEPTHUIO.

3.4.4. KOHCTPYKTOPCKMIi pacyeT TeNJI0BOM CeTH.

[{enpr0 KOHCTPYKTOPCKOTO pacyeTa SIBISETCS ONpeeIeHne TMaMeTpoB TpyOoonmpoBo-
JIOB TYITUKOBOM M KOJIBLIEBOW TEIUIOBOW CETH IPHU MPOITYCKE MO HUM PACUETHBIX PACXO10B
pu 3aJaHHOM (MJIM HEM3BECTHOM) pacliojiaraéMoM Harope Ha UCTOYHUKE.

JlanHas 3ajja4a MOXKET OBITh UCIIOJIB30BaHA TIPU BbIJaue pa3pelieHus] Ha MOAKII0Ye-
HUE MOTpeOuTeNel K TEIIOBOM CETH, TaK KaK B KauyeCTBE MCTOYHUKA MOXKET BBICTYNAaTh
0001 y3es CUCTeMbI TeIIOCHA0KEeHUs, HalpUMep TerioBas kamepa. s 6onee ruOkoro
pEelIeHNs TaHHOW 3aJa4M MPEeIyCMOTPEHA BO3MOKHOCTh U3BMEHEHUS CKOPOCTU JIBHXKCHUS
BOJIbI 110 Y4aCTKaM TEIJIOBOM CETH, UTO MPUBOAUT K U3MEHEHUIO TUAMETPOB TPyOOIIPOBO-
71a, @ 3HAYNT U PaACIIONaraéMoro Haropa B TOUYKE IMOAKIIOUECHUS.

B pesynbrare pacuera ONpeAessitoTCs AUaMeTpbl TPYOONpPOBOAOB TEIJIOBOW CETH,
pacnoJiaraéMbelii Hamop B TOYKE MOAKIIOYEHHS, PACXOJbl, IMTOTEPU HANOpa U CKOPOCTHU
JBI>KEHUS BOJIbI HA YYACTKaX CETH, paclojlaraéMble HAmophbl Ha MOTPEOUTEIISX.

3.4.5. Pacyer TpedyemMoi TeMIIepaTypbl HA HCTOYHHUKE.

Lenpro 3amaun sABIAETCS OINpPEAEICHHE MUHHUMAJIBHO HEOOXOAWMOW TeMIepaTyphl
TEIUIOHOCUTENST Ha BBIXOJE M3 MCTOYHHUKA JUIsl 0OECIeUeHHUs Yy 3aJaHHOro MOTpeOUTENs
TEMIIEpaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PACUETHOM.

3.4.6. KomMyTalnMOHHbIE 32/1a4H.
AHaJIN3 OTKJIIOUCHHM, MEPEKIIOUCHHUM, MMOMCK OJIMKaWIIIe 3al0pHOM apMaTyphl, OT-
KJIIOYAOMIEW YYaCTOK OT UCTOYHUKOB, WJIH MOJIHOCTBIO U30JUPYIOIIEH YYaCTOK U T.J.

3.4.7. IIbe3oMeTpuyeckuii rpauk.

Llenpr0 MOCTPOEHHUS MbE3OMETPUUECKOr0 rpaduKa sIBIASETCS HarigaHas WIUTIOCTpa-
LYs pe3yabTaTOB THIPABIMYECKOTO pacuera (HajlaJoyHOTo, NOBEPOYHOr0, KOHCTPYKTOP-
CKOTO0).

OTO OCHOBHOW AHAIIMTHYECKWHA MHCTPYMEHT CHELUAIMCTA M0 TUAPABINYECKUM pac-
yeTam TeIIoBbIX ceTel. [Ibe3omeTp npencrasiiger co0oil rpa@uueckuii TOKyMEHT, Ha KO-
TOpPOM HM300pa)kKeHBI JIMHUM JABJICHUNM B MOJAIONIEH W 0OpaTHOW MarucTpajisix TETIOBOMN
CEeTH, a TaKkke Mpouib pesnbeda MECTHOCTH - BIOJIb ONPENEICHHOTO MyTH, COSANHSIONIE-
ro MEXIy coOOM J1Ba MPOU3BOJIbHBIX Y3J1a TEIJIOBOM CETH MO HEPa3pbIBHOMY MOTOKY TEIl-
noHocutens. Ha npezoMerpuueckom rpaduke HarIsiiHO IPEICTaBICHbI BCE OCHOBHBIE Xa-
PAKTEPUCTUKU PEXKMMA, IOJIYYECHHBIE B PE3yJbTaTe IMAPABIMYECKOrO0 pacyera, 1o BCEM
y3JaM M y4acTKaMm BJOJIb BBIOPAHHOTO IMyTH: MAaHOMETPUYECKHE HABJICHUS, MOJHBIE U
YAENbHBIE MTOTEPU HAIMOpPA HA YYacTKax TEIJIOBOM CETH, paclojaracMble JTaBJIICHUS B Ka-
M€pax, pacxopl TEIUIOHOCHUTEIIS, MEPENaibl, CO31aBaEMbIE HA HACOCHBIX CTAHUMUAX U UC-
TOYHHMKAX, U30BITOYHBIEC HATIOPHI U T.I.
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Puc. 12. [Ibe3omeTpuyeckuii rpagux

L{BeT u CTUIIb JIMHUM 3a4a€TCS OJIB30BATEIIEM.

B tabnuue nox rpadukoM BBIBOAATCS I KKJOTO y3j1a CETU HaMMEHOBaHUE, Ieoje-
3UYecKas OTMETKA, BBICOTa OTPEOUTENSI, HAIIOPhI B MOJIAOIIEM U 0OpaTHOM TPYyOOIIPOBO-
Jax, BeJIMYKHA JPOCCEIMPYEMOT0 Halopa Ha Iaibax y norpedureneii, moTepy Harmopa 1o
y4acTKaM TEIUIOBOW CETH, CKOPOCTH JIBUKEHHUS BOJIbI HA YYaCTKaX TEIJIOBOW CETH U T.A.
KonuyecTBO BBIBOAUMOI M0 TpaprikoM HH(GOPMALIMKM HACTPAUBAETCA MOIb30BATEIIEM.

3.4.8. Pacyer HOpMATHBHBIX MOTEPH TEILIA Yepe3 U30JIALUI0.

[lenbro maHHOrO pacuera SIBISIETCS ONMPEACICHHE HOPMATHUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JSUI0 TPyOOIpoBOoI0B. TennoBble MOTEPHU ONMPEAEISIOTCS CYMMapHO 3a roJl ¢
pa30uBKOil 0 MecsiaM. [IpocMoTpeTs pe3ynbTarhl pacyeTa MOKHO KaK CyMMapHO IO
BCEM TEIUIOBOM CETH, TAK U MO KAXKJIOMY OTIEIBHO B35ITOMY UCTOUYHUKY TEILUIOBON SHEPIUU
U KOKJI0MYy LieHTpaibHOMY TerioBoMy TyHKTY (LITIT). PacueT moxeT OBbITH BBITIOJHEH C
Y4E€TOM MOMPABOYHBIX KOI(PPUITMEHTOB HA HOPMBI TETUIOBBIX MOTEPb.

Pe3ynbTaThl BRIMOJTHEHHBIX PACU€TOB MOKHO dKCTIOpTHpoBaTh B MS Excel.

21



4, DyIeKTpOHHAsI MOJeJb CyIIeCTBYIOIIEH CHCTEMbI TEIIOCHAOKEeHUsl. JITanbl
aAKTyaJu3aluu.

4.1 UupopmauuoHHO-Tpadpuyeckoe onucaHue 00bEKTOB CHCTEMBbI TeNJIOCHAO-
JKEeHH .

Ha ocHoBe cymiectBytomeit OM s 1ieneit ee akTyanu3anuy Obljla CO37jaHa MOJIETb-
Has Oaza — «Temnocetn Zulu IIpoxonbeck 2022y, B KOTOPOW MPOBOAUIIACH BBIBEPKA C
MOCIEAYIONEH KOPPEKTUPOBKOW MH(POPMAIMOHHO-TPA(QUUECKOTO OMHCAHUS CYIIECTBYIO-
IHUX OOBEKTOB CHCTEMBI TEIJIOCHA0XKEHHSI TOPOJICKOIO OKpyra C y4eTOM H3MEHEHUH,
IPOU3OIIEAIINX 3a IEPUOJI C MOMEHTA IMOCJIEHEN aKTyalu3aluy, 1o JaHHbIM 3aKa3zuuKa
(6a3a a00HEHTOB; 0a3bl TEIIOBBIX CETEH; CXEMBI TEIIJIOBBIX CETEH ).

B akryanu3zupoBaHHOI 0a3e JaHHBIX JIEKTPOHHOM MOJENM ONMCaHbl U MpU HEOOXO-
JUMOCTH JIOTIOJIHEHBI (CKOPPEKTUPOBAHBI) TACIIOPTHBIE XapAKTEPUCTHUKU BCEX TUIIOB 00b-
€KTOB CHCTEMbI TeriocHaOkeHus. [lonHoTa 3amonHeHus 0a3bl JaHHBIX MO IapaMeTpam
3aBHCHUT OT HaJMUMUs UCXOAHBIX JAHHBIX Y TETNIOCHAOXKAIOUINX KOMIIaHHH.

BusyansHoe oTOOpakeHHe CTPYKTYpbl TEIUIOBBIX CETEH MPEICTaBICHO Ha PUCYHKE
13.
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Puc. 13. BuzyanbHoe 0To0paskeHre CTPYKTYPBI TeIIOBBIX ceTell 0T HCTOYHUKOB TeIIOBOM JHe
r. [IpokonbeBck

'

=
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4.2. OtiaaKka v KaJuOpPoOBKA JIEKTPOHHOM MO/IeJIH.

B pamkax maHHOTO 3Tamna J0JDKHBI OBITh BBHITIOTHEHBI:

* OTJIajKa pabOTHl PACUETHBIX MATEMATUICCKUX MOIYJICH MyTeM BBISIBJICHUS OIMMOOK B
WCXOJTHBIX JTAHHBIX;

* KanuOpOBKa MOJENHU C LENbI0 JOCTHKEHHSI COOTBETCTBHUS PACUETHBIX MapaMeTpOB
Mozenu (GaKTUIECKUM TapaMeTpaM B ONPEICICHHBIX PEIePHBIX y3JaX CUCTEMBI TEIl-
TOCHAOXKEHUS (Mpu HAIUYMUU UHDOpMAYUU NO PACX0OAM, OABAEHUIM 800bl 8 NOOATO-
Wux u 0opamHulx mpyoonpoeooax cucmemvl MenioCHAOICeHUs 0 haKmuiecKkoeo
pedicuma,).

Ha »Tame oTmamku 371€KTpOHHONW MOAETH OBLI MPOBEACH aHAIN3 MOJHOTH U JOCTO-
BEPHOCTH BHECCHHBIX MCXOHBIX TaHHBIX.

KanubpoBka Mozmenu - mpoliecc UACHTU(UKAIMA U TOHKOH HAaCTPOMKH HaOOpOB HC-
XOJHBIX JAHHBIX TAaKUM O0pa3oM, 4TOOBI 00ECTIEUYUTh MAaKCHMAaJbHOE MPHOJIKEHUE pe-
3yJIBTaTOB THAPABIMYECKOTO pacueTa K (PaKTUYECKHM MapaMeTpaM B OINpPEIeTICHHBIX pe-
MEPHBIX y37aX CHUCTEMbI TeIiocHaOxkeHus. [ opranuzanuu npoiecca KanuopoBku DM
BBIOMPAIOTCST PETIEPHBIC Y3JIbI B KAXJAOW U3 CUCTEM TEIJIOCHAOKEHUS, TAKUE KaK: BBHIBO/I-
HOM KOJUICKTOpP Ha MCTOYHHMKE W/ HACOCHBIE CTAHIIMH W/WJIM TEIJIOBBIC MYHKTHI M TIPO-
9HUe AIEMEHTHI TeTIOBOM CETH, TI0 KOTOPHIM UMEIOTCS (haKTHUECKUE JaHHBIC TI0 pacxo1am
TETUTOHOCHUTEJISI M PAcIioyiaraeMbIM HAlOpaM 3a OTOMHTENbHEIN nepuoa 2022/2022 rr.

OpHuM U3 He3aMEHUMBIX HHCTPYMEHTOB TPHU KAITHOPOBKE THUAPABINYECKON MOACIH
TETJIOBOM CETH SABJISETCS MhE30METPUUSCKHN TpaduK, TOCKOJIBKY rpadudecKkas HHTEPIIpe-
Talus TUAPABIAYECKOrO PEXHMa TO3BOJIIET OJHOBPEMEHHO KAaue€CTBEHHO W KOJIMYE-
CTBEHHO OLIEHUTDH MOMPABKHU, KOTOPhIE HEOOXOAMMO BHECTU B PACUETHYIO MOJIEIb, YTOOBI
OHa HanboJsee aJIeKBaTHO MOBTOPsJIA «TUIPABIMYECKOE MOBEJICHUE» PEAIbHON TEIIOBOM
CETH B DKCILTyaTallHH.

Taxoke 7151 BBIMOTHEHUS! KATHOPOBKU MCIOJIB30BAIUCH PE3YNIBTATHI THIPABIMYECKUX
pacyeToB /ISl DJIEMEHTOB TEIJIOBOM CETH, a TaKXkKe Tpaduueckoe MpecTaBIeHUE MmapameT-
POB TETIJIOHOCHUTETIS.

[TapannensHo paboTe ¢ BBIIICOMUCAHHBIM WHCTPYMEHTApUEM MPOBOAMIACH KOPPEK-
THPOBKA U3HAYAJLHO BBEJICHHBIX JIAHHBIX IO IIIEPOXOBATOCTH TPYOOTIPOBOAOB, 3HAUCHHSIM
MECTHBIX COMPOTHUBJICHUH W Tp. C MEJIBI0 MOJYYCHUS MaKCUMAaJIbHOTO COOTBETCTBUS ITa-
pamMeTpoB pacdeTHON MoJieu ¢ GaKTUISCKUMU MTapaMeTpaMy CUCTEM TEIIJIOCHA0XKEHUS.
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5. DJIeKTPOHHAS MO/IeJIb NePCNeKTUBHON CUCTEMbI TEeNJI0CHAOKEeHHS.

MopenvpoBaHue TEPCHIEKTUBHOTO BapHWaHTa Pa3BUTHS CUCTEMBI TETUIOCHAOKCHMSI
(CTpPOUTENHCTBO HOBBIX M PEKOHCTPYKIIHS CYIIECTBYIOIIMX MCTOYHHUKOB TEIJIOBOW DHEP-
TUU, TIepepacnpeicliCHUe TEIUIOBBIX HAarpy30K MEXKJy HMCTOYHUKAMU, OMPE/ICICHUE BO3-
MOKHOCTH TIOJKJIFOUCHHSI HOBBIX MOTPEOUTENIEH TEIJIOBOM YHEPTUHU, OMPENEIICHNUE OITH-
MaJIbHBIX BapUAHTOB KAYECTBEHHOTO M HAAECKHOTO 0OeCeueHusl TEIJIOBOM YHEPTUeil HO-
BBIX TTOTPEOUTENCH U T.1.) OCYIIECTBISETCS Yepe3 MEXaHU3M CO3JIaHUSI U A IMUHUCTPUPO-
BaHMS CIICIMATBHBIX «MOJICIBHBIX» 0a3 - HAOOPOB JaHHBIX, KIOHHUPYEMBIX W3 OCHOBHOMN
(KOHTPOJIBHOM) 0a3bl IAaHHBIX OTIMCAHUS TEIUIOBOM CETH, Ha KOTOPBIX MOKHO MPOU3BOIUTH
mr00bIe MAHUMYJIAIMU O€3 pUCKa UCKA3UTh UJIH MOBPEIUTh KOHTPOJIbHYIO 0a3y.

B pesynbrare co3pgaHus NMepCrieKTUBHOIO BapHaHTa J0 KOHEYHBIX MOTpeOUTENeH B
OM B COOTBETCTBUHU C MacTep-IijIlaHOM ObLTa CO3/laHa MOJIeNIbHas 0a3za, OTpakaroiias mnep-
CIICKTUBHOE COCTOSIHHE CUCTEMBI TeIuiocHa0keHust Ha 2032 r.

Pe3ynbraThl pacdera NMEPCHEKTUBHBIX THAPABINYECKUX PEKUMOB CHCTEMBI TETLIO-
CHAOXKEHHSI TOPOJICKOTO OKpyTa MPEACTABICHBI B IOKyMeHTe «CXeMa TerI0CHA0KEHUS T.
[Tpoxombenck g0 2032 r. Akryanuzarus Ha 2023 r. O6ocHOBBIBarone MaTepraibl. Kuau-
ra 4. IlepcnekTuBHbIE OalaHCHI TEMJIOBON MOIIHOCTA MCTOYHUKOB TEIJIOBOM PHEPTrUM U
TEIUIOBOW HATPY3KW».
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6. JIOKyMeHTBI 0 AKTYAJIM3UPOBAHHOM 3JIEKTPOHHOI MO/IeJIH.

[To pesynpTaTaM akTyanw3aldd SJICKTPOHHONW MOJENTH CUCTEMBI TEIJIOCHAOKEHUS
TOPOJICKOTO OKpyTa pa3pab0TaHbl CISAYIONINE MOICIIbHBIE Oa3bI:

* MonensHas 6a3a «Temnocetun Zulu IlpokonbseBck 2022» - akTyaau3upoOBaHHas
MOjIeNIbHAsI 0a3a Mo CYMIECTBYIOMIEMY COCTOSIHUIO CHCTEMbBI TEIIJIOCHAOKEHUS;

* Mopenbras 6a3za «Temnocetn Zulu IIpokonmbeBck mepceIl.» - MojaenbHas 0a3a 1o
NEPCTIIEKTUBHOMY Pa3BUTHIO CUCTEMBI TeriocHa0kenus Ha 2032 rog.

XapakTepUCTUKUA TEIUIOBBIX CETEH CHCTEM TEIUIOCHAOXKEHHSI TOPOJICKOIO OKpyTa
npuBeAeHbl B JokyMeHTe «Cxema TeriocHabxenus r. [IpokonbeBck 1o 2032 r. Akryanu-
3arust Ha 2022 1. O6ocHoBbIBaromue matepuaisl. Kaura 1. CymiecTByroliee moJIoKeHHe B
cdepe Mpom3BOJACTBA, MEpenadyd M MOTPEOJICHUS TETUIOBOW SHEPTHUU JUIS IIeNIed TEeTUIo-
CHAOXKEHUSI.
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