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1. O61ee Ha3HAYEHHE TEKTPOHHOM MO/IeJIU CUCTEMBbI TEeNJI0CHAOKEHUS.

DneKTpoHHAs MOJIEIh CUCTeMbI TeTuiocHaOeHwus T. [IpokonbeBCcKk Ha 6aze mporpam-

MHO-pacuyeTHoro komruiekca «ZULUy (manee mo texkcty OM) pazpabaThiBanach B HEAX:

Jad:

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

noBbIIICHUS 3((HEKTUBHOCTH MH(DOPMALIMOHHOTO 00ECIEUYEHHUs MPOIECCOB MPHU-
HATHUS PEIICHUH B 00JAacTU TEKylero (GyHKIIMOHMPOBAHHS U MEPCIEKTHBHOTO
Pa3BUTHSI CUCTEMBbI TEIUIOCHA0KEHUS TOPOJIa;

MPOBEJCHUS €IMHON TMOJUTUKH B OpPraHU3allid TEKYIIeW AESTeNbHOCTU TMpe.-
HPUSATHI U B IEPCIIEKTUBHOM Pa3BUTUH BCEW CHCTEMBI TEIUIOCHA0KEHUS TOPOIa;
o0ecrnie4yeHns yCTOMYMBOTrO IPaJJOCTPOUTENBHOIO Pa3BUTHUS TOPOAA;

pa3paboTKK Mep JJIsl MOBBIICHUS HAIEKHOCTH CHCTEMBI TEIJIOCHAOKEHHUS TOPO-
Aa,

MUHUMHU3ALMN BEPOSTHOCTH BO3HUKHOBEHHS aBAapPUUHBIX CHUTYallMil B CHCTEME

TEIUTOCHAOKEHHUS.

P33pa6OTaHHaﬂ QJICKTPOHHAA MOJCIIb IIPCAHA3HAYCHA JJIA PCIICHUA CICAYIOINX 3a-

CO3JIaHUsI OOIIETOPOJCKOM JIEKTPOHHOM CXEMBI CYIIECTBYIOIIMX M MEPCIEKTHB-
HBIX TEIUIOBBIX CE€Te U OOBEKTOB CHUCTEMBI TEIJIOCHAOKEHUSI TOPOJICKOTO OKpPY-
ra, MPUBSI3aHHBIX K TOIIOOCHOBE TOPOJIA;

ONTUMU3AIMN CYIICCTBYIOMIEH CHCTEMbI TETUIOCHAOKECHHS (ONTHUMM3AIMSA TH]I-
PABJIMUYECKUX PEXKMUMOB, MOJIECIUPOBAHUE TEPEPACTIPENCIICHUS TEIUIOBBIX HArpy-
30K MEXJy UCTOUYHUKAMHU, ONPEICICHUE ONTUMAIBHBIX JUAMETPOB MPOEKTUPYE-
MBIX ¥ PEKOHCTPYHUPYEMBIX TETUIOBBIX CETEH U TEINIOCETEBBIX OOBEKTOB U T.1.);
MOJICTTUPOBAHUS MEPCIEKTUBHBIX BApPUAHTOB PA3BUTHSI CUCTEMbI TEIIOCHAOXe-
HUSl (CTPOUTENHCTBO HOBBIX M PEKOHCTPYKIIUS CYIIECTBYIOIIUX UCTOYHUKOB TETI-
JIOBOM DHEPTUU, MEPEPACIPECIIEHAE TEIUIOBBIX HATPY30K MEXKAY MCTOUYHUKAMMU,
OTPE/ICICHUE BO3MOKHOCTH TOJKJIFOYEHUSI HOBBIX TOTPEOUTENCH TEIIOBOM
SDHEPIUM, OMNPEICIICHUE ONTUMAJIbHBIX BAPUAHTOB KAYECTBEHHOTO W HAJEKHOIO

obOecrieyeHus TeIIOBOM SHEPruei HOBBIX MOTpeOuTEIeH U T.1.);



OMEepaTHBHOIO MOJEIIMPOBAHUSI OOECIIEUeHUs TEIIOBOM dHEprueil norpedurenei
IIPU aBapUIHBIX CUTYaLIHSX;

OTEPaTHUBHOTO TMOJIy4eHUs WH(POPMAIMOHHBIX BBIOOPOK, CIPABOK, OTYETOB IO
CUCTEME B 1IEJIOM IO CUCTEME TEIIOCHAOXKEHHSI TOPOJia U M0 OT/AEIbHBIM €€ dJie-
MEHTaM;

MOHUTOPHUHT Pa3BUTHUS CXEMbI TEIIJIOCHA0XKEHHUSI TOPOJICKOTO OKpPYTa;
oOecIrieueHne €KErolHOM aKTyaJu3alMh CXEeMbl TeIuiocHaOxeHus r. [Ipokomb-
eBck B cootBeTcTBUU ¢ D3-190 «O Temnocnadxenun» u [locranoBnenuem [lpa-

ButTeibcTBa PO Nel54.



2. AKTyaJu3anus 3JIeKTPOHHOI MOIe/ I CUCTEMbI TEIJI0CHAOKEeHUS.

B pamkax akTyanmuzanuu CXeMbl TEIUIOCHAOXKEHHS] B YaCTH SJIEKTPOHHOW MOJENU
BBITIOJIHEHBI CIIEYIOIINE paOOThI:
* BBIBEPKAa M COOTBETCTBYIOIAsl KOPPEKTHUPOBKA TPACCUPOBKU M XapaKTEPUCTHK
TEIJIOBBIX CETEeH IO MPEJOCTABICHHBIM JAHHBIM TEIIOCHAOXKAIOUIUX OpraHu3a-
81178

* BBIBEPKAa M COOTBETCTBYIOIIAS KOPPEKTUPOBKA MOJKIIOUEHHBIX MOTPEOUTENEH B
COOTBETCTBHUH C MPEAOCTABICHHBIMU 0a3aMu aOOHEHTOB TEIIOCHAOXKAIOUIUX OP-
raHu3alui;

AKTyanu3upoBaHHAs JJIEKTPOHHAS MOJIEJb CHCTEMbl TEIUIOCHAOXKEHMsSI TOPOJICKOTO
OKpyra oOecleurBaeT BBINOJHEHHE BCEX TPeOOBaHUM, MPENBABISEMBIX K 3JIEKTPOHHBIM
MojiesisiM B cootBeTcTBUM C [loctanoBnenuem IlpaBurensctBa PO Ne 154 ot 22.02.2012
I..

a) rpaduyeckoe mpeAcTaBieHre 0ObEKTOB CUCTEMBI TEINIOCHA0XKEHUSI ¢ MPUBSI3KON K
Tonorpauyeckoi OCHOBE MOCEJIEHHUS, TOPOJICKOTO OKPYTa U C MOJIHBIM TOMOJIOTHYECKUM
OTIHCaHUEM CBSI3BHOCTH OOBEKTOB;

0) macnopTU3alrio 0ObEKTOB CUCTEMbI TEINIOCHAOKEHNS,

B) NACIIOPTU3ALUIO U ONIMCAHUE PACYETHBIX €AUHUL] TEPPUTOPUATIBHOTO ACIICHHUS;

I') TUAPABIUYECKUN pacyeT TEIUIOBBIX CETell JIt000I CTENEeHH 3aKOJIbLIOBAHHOCTH, B
TOM 4YHUCJI€ TUIPAaBIMYECKUN pacyeT MpU COBMECTHOM pabOTe HECKOJbKUX HCTOYHUKOB
TEIJIOBOM SHEPTHH HA €IMHYIO TEIUIOBYIO CETh;

1) MOJIEJIMPOBAHHUE BCEX BHUJIOB MEPEKIIOUEHUM, OCYIIECTBIISIEMbBIX B TEIUIOBBIX CETSIX,
B TOM YHCJIE NEPEKIIFOUYEHUI TETUIOBBIX HArpy30K MEXy MCTOYHHKAMHU TEIUIOBOM JHEp-
TUH;

€) pacuer 0ajgaHCOB TEIUIOBOM SHEPIHH MO UCTOYHUKAM TEIUIOBOM SHEPIHH U IO TEp-
pUTOPHUATBHOMY MPU3HAKY;

) pacyeT MoTephb TEIIOBOM SHEPTUU Yepe3 UOJISIUIO U C YTeUKAMH TeTUIOHOCUTEIIS;

3) pacuer MokaszaTesiei HaleXKHOCTH TETNTIOCHA0KEHNUS,

M) TPYNIIOBbIE U3MEHEHUS XapaKTePUCTUK OOBEKTOB (Y4aCTKOB TEIUIOBBIX CETEeH, MO-
TpeduTenel) Mo 3aJaHHbIM KPUTEPHUSIM C LETbI0 MOJEIUPOBAHMS PA3TMYHBIX MEPCIEK-

THBHBIX BAPHUAHTOB CXCM TCHHOCH36)KGHI/IH;



K) CpPAaBHUTEIbHBIE Tb€30METpUUECcKue rpaduKku s pa3paboTKU U aHaJIU3a CLEHAPH-

CB IICPCIICKTUBHOT'O pa3BUTHUA TCIIJIOBBIX ceTel.

B paMKax aKTyaJIn3alunu CXCMbI TENJI0CHA0KEHHUS B YaCTH BHGKTpOHHOﬁ MOACIIN BbI-

ITOJTHCHBI CJICAYIOIIHNC pa6OTI>I:

co3ianue MoaenbHou 6asbl - «Temnocetn Zulu IIpoxonbeBck 2021y - akTyanu-
3MpOBaHHAs MOJeNbHAs 0a3a MO CYIIECTBYIOIIEMY COCTOSHHIO CHUCTEMBI TETJIO-
CHAOKEeHU,

BBIBEPKAa M COOTBETCTBYIOIIAsT KOPPEKTHPOBKA TPACCUPOBKH U XapaKTEPUCTUK
TEIJIOBBIX CETEW IO MPEeIOCTABICHHBIM JaHHBIM TEIJIOCHAOXKAIOIIUX OpraHu3a-
UM,

BBIBEPKA U COOTBETCTBYIOIIAs KOPPEKTUPOBKA MOAKIIOUEHHBIX MMOTpeduTenell B
COOTBETCTBUM C IPEJOCTAaBICHHBIMUA 0a3aMi a0OHEHTOB TEIJIOCHA0XKAIOIIUX Op-
raHu3alui;

B COOTBETCTBUU C MacTep-IUIaHOM CO3/IaHUE NEPCIIEKTUBHON MOJIEIbHON 0a3bl Ha
nepuop 2031 rona «Temnocern Zulu IIpokonbseBCck nepert. »;

MPOBEJICHUE THIPABIMYECKAX PACUETOB I OLIEHKH MEPCIEKTUBHOTO COCTOSHUS

cucteMbl TerutocHaoxenus 1o 2031 roxga.

B cBs3u ¢ OTCYTCTBUCM HpI/I60pOB yuc€Ta Ha TCIINIOBBIBOAAX HMCTOYHHUKOB, ITHC u

LITII ropoickoro okpyra, U Kak CJI€ICTBHE OTCYTCTBHEM JIaHHBIX O (PaKTHUECKHX PacXo-

Jax TEMJIOHOCUTENSI, BBIIOJHUTh KaJTUOPOBKY 3JIEKTPOHHON MoAeNH 1o (PaKTUUYECKUM Ma-

paMETpaM B HACTOAIICC BPCM: HC IIPCACTABIIICTCA BO3MOIKHBIM.



3. Onucanue NPOrpaMMHOr0 KOMILJIEKCA.

3.1. O0mue moJI0KEHUs.

B kadecTBe 6a30BOr0 MpOrpaMMHOr0 OOECIICUEHUS JJIS CO3/IaHus DJIEKTPOHHONU MO-
JeNId CUCTEMBl TEIJIOCHA0KEHUSI TOPOJAa HCIOIb30BANICA MPOTPAMMHO-PACUETHBIA KOM-
mekc ZULU.

B nmanHOM paszene mpeacTaBiIeHO KpaTkoe omucaHue (yHKIHMOHAIBHBIX BO3MOKHO-
CTEHl OCHOBHBIX MOJYJICH MporpaMMHO-pacdeTHOro komiuiekca ZULU, HeoOX0oauMbIX IS
AKCIUTyaTtanuu OM:

* cepBep reonH(pOpPMAIMOHHON cucTeMbl Zulu;

* UHCTpyMeHTalbHas reonHpopmannontas cucrema ['C Zulu;

* TaKeT pacdeToB ceTe TersiocHadxkenus ZuluThermo;

3.2. CepBep reonnpopmManuoHHoi cucrembl Zulu.

ZuluServer - cepep 'MIC Zulu, npeaocTaBiIsiiOIIAi BO3MOKHOCTh COBMECTHONH MHO-
ronoJib30BaTEIbCKON pabOThI ¢ T€0JaHHBIMU B JIOKAJIBHOW CETH U rio0anbHOM cetn MH-
TEpHET.

HocTyn k cepBepy ocyuiectBisgercs yepes nporokos TCP/IP. Cepsep ZuluServer na-
€T BO3MOXKHOCTh UCKIIIOUUTDH (halIOBBINA IOCTYI KJIMEHTA K JaHHBIM Ha cepBepe. KineHty
HeJoCTynHa UH(popMaIs 0 PU3NIECKOM XPAaHEHUH JaHHBIX U OTCYTCTBYET BO3MOKHOCTh
WX HECAHKIIMOHUPOBAHHOTO U3MECHEHUS.

Takxe eCTb BO3MOKHOCTh Pa3rpaHUYUTh TOCTYH K JAHHBIM MEXIY MO0JIb30BATEIISIMHU.
CucrtemMa napoJieil ¥ mpaB MO3BOJIIET MPEJOCTABIIATh PA3HBIM MMOJb30BATEISIM PA3IMUHbBIC
BO3MOYKHOCTH M OTPaHUUYEHUS JUIsI IOCTYTa U PaObOTHI C TaHHBIMHU.

['C Zulu, coxpansisi Bce BO3MOXHOCTH HacTonbHOM Bepcun ['MIC, umeer BCTpoeH-
HbIN KiueHT ZuluServer U MOXET OTKPBIBaTh KAapThl, CJIOU, IPOCKTHI U JIPYryue JaHHBIS
Zulu kak C JIOKaJbHOW MAIMHBI, TaK ¥ C YJAAJICHHOTO KOMIIBIOTEpA, TJI€ YCTaHOBJICH
ZuluServer.

Jlnst Toro, 4TOoOBI MOAKIIIOUUTHCS K cepBepy ZuluServer goctatouHo ykaszaTh ero [P
aapec, MO0 UMsI KOMITbIOTEpa B JIOKAJTHHOW CETH WIIU K€ UM JOMEHa, €CJIU CepBep pac-

I10JI0KeH B ceTu MHTEpHeT.



3.2.1. Ocooennoctu ZuluServer.

Apecanusi JaHHbIX

I'IC Zulu B cBoeii paboTe ¢ TaHHBIMU UCTIOIB3YET MyTh K (paitmam ciioes, KapT, Mpo-
€KTOB U JIPYTUX, 3TU JaHHbIE MpeAcTaBisionuM. [IyTh K ¢aiiay MOXeT ObITh JIOKAJIbHBIM
TUTIA «C:\Zulu\3nanus_6e3 HOomMepoB.b00» 17001 CETEBBIM BUIA
«\server\C\Zulu\3gaumst_6e3 HOMepoB.b0O». [lyis mocTyma ke K JIaHHBIM Ha cepBepe,
Zulu nonwe3yercs anapecom pecypca URL (uniform resource location) Buna
«zulu://server/3nanus_6e3 HomepoB.zl». [TogoOHO ToMy, kKak BeO-Opay3ep HCIOJB3YET
URL nys moctyna k ctpanuniaM Bed-caiita, [ IC Zulu ucnons3yet cBoii Tun URL miist af-

pecanuu K JaHHBIM Ha cepBepe ZuluServer.

HaJio:xeHue cj10eB ¢ pa3HbIX CepBepoOB

I'C Zulu naet BO3MOXHOCTh pab0OTaTh OJHOBPEMEHHO C KapTaMH U CJIOSIMH C pa3-
HBIX CEPBEPOB M HAKIIA/IBIBATHh B OJIHOM KapTe CIOU C JOKAJIBHOW MAIIWHBI U CIIOU C Cep-
BEpa APYr Ha JIpyra B IPOU3BOJIBHOM IOPSAIKE.

Hanpumep, Ha kapTy MECTHOCTH B BHJIE CIIOEB, 3aTPYKEHHBIX C YAAJIEHHOTO CEpBepa
(momyctum, u3 VIHTepHETa) MOXKHO HAJIOKUTh IUJIAH MPEANPUITHS C cepBepa JTaHHOTO
NPEINPUATHS, A TOBEPX PACIOJI0XKHUTh CXEMY HHXKECHEPHBIX KOMMYHMKAIMM, pacmoo-

JKCHHYIO Ha KJIWEHTCKON MaIlluHe.

MHoOrono/b30BaTeIbCKOE peJaKTHPOBAHUE
ZuluServer naeT BO3MOXKHOCTh OJHOBPEMEHHOTO PEIAKTUPOBAHUS OJIHUX U TE€X K€
rpaguuecKux U TaOJIMYHBIX JAHHBIX HECKOJBLKUMH TOJIb30BaTensiMu. [Ipu 3ToM Bepercs

HE3aBUCUMBIN JJI KKA0T0 ITOJIB30BaTCIIA ) KYPHAJI OTKAaTa.

ABTOMaTHYECKOEe O0HOBJICHHE KAPThI
[Ipyn M3MEHEHHHM NaHHBIX OJHHMM W3 KIIMEHTOB, CEPBEP OIOBEIIAET BCEX KIIMEHTOB,
MTOJIB3YIOIIMXCS B JTAaHHBIA MOMEHT 3TUMHU JaHHBIMM, YTO IPUBOJUT K aBTOMATUYECKOMY

OOHOBJICHUIO JTAaHHBIX Ha KapTe.



IMyoankanust JTaHHBIX

ZuluServer crlaHUPOBaH TakK, YTOOBI AaTh BO3MOXKHOCThH OBICTPO M MPOCTO OMyOIIH-
KOBaTh JaHHbIE, CO3/aHHBbIe ¢ MoMmomibio HacTtonbHOM Bepcun [MIC Zulu. ®@usnyeckuii
(dopMaT AaHHBIX IPHU STOM HEe MeHseTcs. JloCTaTOYHO ¢ OMOIIBIO YTHIIUTHI MTOATOTOBKH
JaHHBIX WIA BPYYHYIO HACTPOUTH CCBHUIKHU IS cepBepa ZuluServer u qaHHBIE CTaHOBSITCS
nocTynHbIMU B ceTH. [logo6HO BeO-cepBepy, cepep Zulu mo 3ampocy ¢ KINEHTCKOTO Me-

CTa HYXKHOTI'O pecypca NpeaoCTaBUT JaAHHBIC, COIIOCTABJIICHHBLIC C 9THUM PECYPCOM.

AJIMHUHHCTPUPOBAaHUE JaHHBIX

ZuluServer npeaoCcTaBiIsIET BO3MOKHOCTh Pa3rpaHUYUTh TOCTYN K JJaHHBIM M Ha3Ha-
YUTh Pa3jJU4HbIC [IPAaBUJIA U IIPaBa JOCTYNAa K HUM. MOXKHO IPEIOCTaBUTh KaK aHOHHUM-
HBIM JIOCTYIA K IaHHBIM JJIsl LIMPOKOM MyOJIMKH, TaK U OTPAaHUYUTH €ro Ui Y3KOro Kpyra
ITOJIB30BATENEHN, ONPENEIIUB Ul KaXXA0T0 M3 HUX KaKhe ONepanuuy C JaHHBIMH €My pas-

PELICHBI.

Web-ciayxo61 WMS u WFS

ZuluServer mo3BoJisieT paboTaTh C JaHHBIMH cepBepa no crneuuduxamusm 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-cnyx6a WMS mo3BosissieT oToOpakaTh CIIOM W KapThl CepBepa Ha KIIMEHTAX,
noA-aepkuBaromux crnenudukanuu WMS, B wactHoctu, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, MaplInfo, ArcGIS u ap.

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

Our CCpBCpa AJIA KIIMCHTOB, IIOAACPKMBAOINX JdAHHYIO CHeI_[I/I(I)I/IKa]_II/IIO.

IIpocTpancTBeHHBIN QUIBTP K JAaHHBIM

IIpaBa mocryma K cepBEpHBIM JAaHHBIM JUIS IOJB30BATENA WM I'PYIIIBI I10JIb30BaTE-
JIell MOKHO OTPaHUYMTh 00J1aCThIO, 33JAHHON MPOCTHIM UITU COCTABHBIM MOJTUTOHOM.

Eciu BBeEHO Takoe OrpaHWYEHHE, TO IOJIb30BATEIb CMOXKET OTOOPAaXKaTh CIOU U

OIICPHUPOBATH AAHHBIMHU TOJIBKO B IIPCACIAaxX YKaBaHHOﬁ obnacTtu.
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ABTopu3anus Windows
[Ipu coemunenuun c¢ ZuluServer BO3MOXXHO WCHOJB30BaTh YYETHBIE CBEICHUS
Windows nns aBTOpM3alMu TIOJL30BATeNISI HAa CepBepe, Kak 3TO JeNIaeT, Halpumep,

Microsoft SQL Server. [lonb30BaTeinto He HYKHO MMOCTOSTHHO BBOJUTD JIOTUH U TIAPOJIb.

3.3. HucrpymenTaabHas reonnpopmanuonnas cucrema 'MC Zulu.

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

['eonndopmarnmonnas cuctema Zulu npennasnadena st paspadorku ['MC mpwito-
KEHUM, TpeOyIOIUX BU3YyaIU3allui MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM M PacTpo-
BOM BHJI€, aHAJIM3A UX TOMOJIOTHH U UX CBSA3U C CEMAaHTHYECKUMU 0a3aMU JJAHHBIX.

C nomomipo Zulu MOXXHO cO3/1aBaTh BCEBO3MOXHBIE KapThl B reorpauyeckux Mmpo-
EKIMSIX, WU TUUIaH-CXEMBbI, BKJIFOYAsi KapThl M CXEMbl MHXKEHEPHBIX CETEU C MOJICPKKOU
UX TOTIOJIOTHH, pabOTaTh ¢ OOJBIINM KOJIMYECTBOM PACTPOB, IPOBOJAUTH COBMECTHBIN Ce-
MaHTHYECKHI M MPOCTPAHCTBEHHBIN aHAN3 rpa@UuecKuX U TaOIUYHBIX JAaHHBIX, CO3/a-
BaTh Pa3IMYHBIC TEMATUUECKHUE KAPThl, OCYIIECTBIISITH SKCIIOPT U UMITOPT JIaHHBIX.

['MC Zulu no3Bonsier UMIOPTHPOBATh JaHHBIC W3 TaKWX mporpamm kak Maplnfo,
AutoCAD, ArcView. B pesynbrare umnopra OyAyT MOJIy4€Hbl BEKTOPHBIE CIIOM C TOTO-
BBIMH O0BEKTaMH, MPU 3TOM BCE XapaKTEPUCTHKH, TaKWe KaK MacliTad, IBET U MPOYUe
OynyT coxpaHeHbl. Eciiu k 00bekTaM B 00MeHHOM opmaTe Oblia pUKperyieHa 0a3a JaH-
HBIX, TO OHA TaK ke uMmnoprupyercs B Zulu.

[Tomumo mMmmopTta Zulu uMeeT BO3MOKHOCTh SKCIOPTA rpadUuecKUX JaHHBIX B Ta-
kue nporpammbl kak Mapinfo, AutoCAD u ArcView. DKCIIOPT CEMaHTUYECKUX JTAaHHBIX
BO3MOXKEH B 3JIEKTpoHHYI0 Tabiumiy Microsoft Excel unu crpanuity HTML. B cucreme
Zulu Takxe MOTyT 6e3 mpeoOpa3oBaHuUs UCIOJIb30BATHCS OMUCATENN PACTPOBBIX OOHEKTOB
B (hopmarax Maplnfo u OziExplorer.

['eonndpopmarmonnas cucrema Zulu Mo BHENTHEMY BHYy BeCbMa IMOX0a Ha IMIUPOKO
pacnpocTpaHeHHble PoAyKThl cemeiricTBa Microsoft Office u umeer cxoxee obopynoBa-

HHE MCHIO U MaHeJIeH HHCTPYMCHTOB.
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3.3.1. Bosmo:knoctu 'MC Zulu.

Cucrema 0061a1aeT MUPOKUMH BO3MOKHOCTSIMH:

cO37aBaTh KapThl MECTHOCTH B Pa3IMUHBIX T€OrpauUecKux CHUCTEMax KOOPIH-
HaT M KapTOrpaUUecKuX MPOEKUHUSIX, OTOOpakaTb BEKTOpPHbIE TrpaduyecKue
JTAHHBIE CO CTJIaKMBaHUEM U 0€3 CTIIaKUBaHUS;

OCYILIECTBIIATE 00pabOTKy pacTpoBbIXx H3o0paxkenuit dopmaroB BMP, TIFF,
PCX, JPG, GIF, PNG npu oMoty BCTpOSHHOTO TpaduIecKOro PeIaKTopa;
MOJI30BAThCS JAHHBIMH C CEPBEPOB, MOMIEPKUBAIOMUX crenudukanmo WMS
(Web Map Service);

C TMIOMOIIIBIO CO3/IaBAEMBIX BEKTOPHBIX CIIOEB ¢ COOCTBEHHBIM OMHAPHBIM (hopMa-
TOM, 00ECIEYNBAIOIIUM BBICOKYIO CKOPOCTh PabOThI, BEKTOPU30BATh PACTPOBBIC
U300paKEHHUS;

MIPU BEKTOPHU3AIMH WCIOJIb30BaTh KaK MPUMHUTHBHBIC OOBEKTHI (CHMBOJIBHEIE,
TEKCTOBbIE, JIMHEHHBIC, TIIOMIAIHbIE) TAaK U TUIIOBBIE OOBEKTHI, OMIMChIBAEMbBIE Ca-
MOCTOSITEJIBHO B CTPYKTYpPE CIOS;

paboTaTh ¢ CEMAaHTHUYECKUMH JAHHBIMU, MOJKIIOYAEMbIMU K CJIOI0 W3 BHEITHUX
uctounukoB BDE, ODBC wmu ADO uepe3 onucatenu 6a3 JaHHBIX (MOTy4aTh
IaHHbIe MOokHO M3 TaOmui Paradox, dBase, FoxPro; Microsoft Access; Microsoft
SQL Server; ORACLE u apyrux uctounuko ODBC uwiu ADO);

BBITIOJTHATH 3alpPOChl K 0a3aM JaHHBIX C OTOOpaKEHHEM pe3yJIbTaTOB Ha KapTe
(ouck ompeaesieHHOW UH(pOpMAaIuU, HAXOKIEHUE CYMMBbI, MAKCUMAJIbHOT'O, MHU-
HUMAJIBHOTO 3HAYCHUS, U T.11.);

BBITIOJTHATH MTPOCTPAHCTBEHHBIE 3aMPOCHI TT0 00BEKTAM KapThl B COOTBETCTBUU CO
cnenudukarusavmu OGC;

co371aBaTh MOJIENb pelibed)a MECTHOCTH U CTPOUTH HA €€ OCHOBE M30JIMHUU, 30HBI
3aTOIUICHUS TPOQUIIN U PaCTPbl pesibeda, pacCUUTHIBATH IUIOMIAAN U 00bEMBI;
AKCIIOPTUPOBATH JTAHHBIE W3 CEMAHTUYECKON 0a3bl WM PE3yJbTaThl 3ampoca B
aneKTpoHHyo Tabnuiy Microsoft Excel nnu crpanuny HTML;

IpPOrpaMMHO WJIA O CEMaHTHYECKHM JaHHBIM CO3/laBaTh TEMAaTHYECKHE pac-

KpPAacKH, ¢ IOMOIIIbIO KOTOPHIX MEHSETCSI CTUIIb OTOOPaKeHHSI OO BEKTOB;
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BBIBOJIUTH JIJISl BCEX OOBEKTOB CJIOS HAJIMUCU WM OUPKHU, TEKCT HAAMUCH MOXKET
KaKk OpaThCsl U3 CEeMaHTHUYECKOW 0a3bl JAaHHBIX, TaK W MEPEONpPeesIThCs Mpo-
I'PaMMHO;

0TOOpaXkaTh 0OBEKTHI c0si B (hopmare rnceBgo-3D mo3BOJISIONIEM BU3YATU3UPO-
BaThCsl OTHOCUTEINIbHBIE BHICOTHI OOBEKTOB (HAIIPUMED, BHICOTHI 37JaHH);
CO3/1aBaTh M UCIOJIb30BaTh OMOIMOTEKY rpaduuecKuX 3JIEMEHTOB CUCTEM TEILIO-
cHaOXKeHUS ¥ PEKUMOB UX (PYHKIIMOHUPOBAHUS;

CO3/1aBaTh PacueTHbIE CXEMbl MH)KEHEPHBIX KOMMYHHKAIIMI C aBTOMATHUYECKUM
(dbopMHpOBaHKEM TOTIOJIOTUH CETU U COOTBETCTBYIOIIUX 0a3 JaHHBIX;

W3MEHATDH TOTIOJIOTHIO CETEH U PEKUMBI paOOTHI €€ DJIEMEHTOB;

pemaTh TOMOJIOTMYecKUe 3aaun (M3MEHEHHE COCTOSIHUSL O0BEKTOB (TIepeKItoye-
HUS), TIOUCK OTKJIIOYAIOIIMX YCTPOMCTB, MOUCK KpaT4alliux MyTed, MOUCK CBs-
3aHHBIX 00BEKTOB, ITOMCK KOJICI);

11 OBICTPOTO MEPEMEILEHUSI B HY>KHOE MECTO KapThl YCTaHABIUBATh 3aKJIaJIKH
(3akaKa Ha TOYKY Ha MECTHOCTH C OIpeIeTICHHBIM MacIITadoM O0TOOpakeHUs U
3aKja/ika Ha OIpeAeNIeHHbI 00BEKT cios (BechMa yAOOHO, €Clih OOBEKT - JABU-
KYIIUNCS 110 KapTe));

C MTOMOIIBIO MPOEKTOB PACKPHIBATh CTPYKTYpPY TOTO WJIM MHOTO OOBEKTa, U300-
PaXKEHHOTO Ha KapTe CXEMaTU4HO;

CO3/1aBaTh MaKeTHI TICUaTH;

UMIIOPTHPOBaTh rpaduyeckue nanHeie u3 Maplnfo (MIF/MID),AutoCAD
Release 12 (DXF) u ArcView (SHP);

SKCHopTUpOBaTh rpaduueckue nanHbie B Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

co371aBaTh MakpoCkl Ha s3bikax VB Script wim Java Script;

OCYIIECTBIISITH MPOTPAMMHBIN JTOCTYI K JaHHBIM Yepe3 OOBEKTHYI0 MOJAENb IS
HAIUCaHMs COOCTBEHHBIX KOHBEPTEPOB;

co31aBaTh COOCTBEHHBIC IPUIIOKEHHMS, paboTatomiue moj yrnpasienuem Zulu.
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3.3.1.1. Opranu3auus rpapuuecKux JaHHbIX.

['padmyeckue maHHbIe OPraHMW30BaHbl NMOCIONWHO. ClOH SBIsETCS OCHOBHOW MH()OP-
MAIMOHHON efauHuIer cucTeMbl. Kaxiblii 0OOBEKT €10 UMEET YHUKAIbHBIA UACHTHPUKA-
top (ID nnm «xirou»). IlogaepxuBaemple TUIIBI CIOEB:

*  BEKTOPHBIE CIIOU;

*  PAacTpPOBBIE CIIOH;

* cnou penbeda;

* cimou WMS (Web Map Service).

BexropHble ciion

BekTopHble ciou UMEIOT COOCTBEHHBIM OMHAPHBIN (hOpMAT TAaHHBIX, YTO OOECHeYu-
BaeT BBICOKYIO CKOPOCTh pabOThl Tpa)MyeCKUX M TOMOJIOTMUECKUX aaroputMoB. meercs
BO3MOKHOCTh MPOTPAMMHOI0 JOCTyNa K JaHHBIM 4epe3 0ObEKTHYIO MOJENb JJIsl HamKca-
HUS1 COOCTBEHHBIX KOHBEPTEPOB.

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

[IpuMUTHBBI MOTYT OBITH:

*  TOYCYHBIC (TUKTOIPAMMBbI WA «CUMBOIIBI);

*  TEKCTOBBIE;

*  JUHEWHbIC (JIMHUU, TTOJTWINHUN);

*  IUIONIaJHBIC (KOHTYPHI, MOJUKOHTYPHI).

TunoBbie 00BEKTHI OMUCHIBAIOTCS B OMOIMOTEKE TUIIOB 00BEKTOB. Kax bl THI onu-
CBIBAET IJIOIAIHOM, JINHEWHBIA WM CUMBOJIbHBINA TUMOBOW Ipaduueckuii 0OBEKT, UMEET
M10JIb30BATEIBCKOE HA3BAHUE U MOKET OBITh CBA3aH C COOCTBEHHOW CEMaHTUYECKOM Oa3oi
JTAaHHBIX.

Kaxxapiii THm 00beKkTa MOKET UMETh HECKOJIBKO PEKUMOB, KOTOPBIE UMEIOT MOJIb30-
BaTeIbCKOE HA3BaHME, U 3aJal0T Pa3IUYHbIE CIIOCOOBI OTOOpPaKEHUS AAHHOTO THUIIOBOTO
00BbEKTA.

TumnoBbie 00BEKTH MOTYT OBITh:

*  TOYCYHbIC (MTMKTOTPAMMBI UITH «CHMBOJIBI»);

*  JIMHEIHbIe (TUHUH, TOJWIHMHHIH);

*  IUIOHIaJHbIE (KOHTYPHI, IOJUKOHTYPHI).
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ATpI/I6YTI/IBHBIe HIIN CCMAHTHUYCCKUC JAHHBIC BECKTOPHOI'O CJIOA XpPaHATCA BO BHCII-
HEM HMCTOYHHUKEC JJAHHBIX W IMOJAKIIIOYAKOTCA K CJIOK0 4YCPE3 COOCTBEHHBINA omucaTellb 0a3bl
JaHHBIX. K OIHOMY CJIOI0 MOKCT OBITh MNOAKIIIOYCHO IOIICPEMCHHO IPOU3BOJIBHOC YHCIIO
CeMaHTHYeCKHX 0a3 JaHHBIX. HpI/IMI/ITI/IBBI IMOJIB3YIOTCA O6I[I€I>'I CEeMaHTHYECKOM 0a3oi
JaHHBIX, THIIOBBIC 00BEKTHI - COOCTBEHHOM JUIA KaXXJ0ro TUuiia (OI[HaKO AJIS1 pa3HbIX THUIIOB

MO>KHO TOJIKJIIOYHUTH OJHY U TY K€ 0a3zy).

PacTpoBsie ciion

PacTpoBbIM cil0€M MOKET ObITh JTMOO OTAEIBHBIM PacTPOBBIM 0OBEKT, TUOO IpymIa
pacTpoBBIX 00BEKTOB. PacTpoBas rpyrma MOXeT coAepk aTh MPOU3BOIBHOE YUCIO PacT-
POBBIX OOBEKTOB MJIM BJIO)KEHHBIX pacTPOBBIX Ipymil. YUCiIo pacTpoB B €l10€ OrpaHUYEHO
JMIb JUCKOBBIM IpOCTpaHCTBOM (Zulu crnpaBisieTcss ¢ HOJEM U3 HECKOJIbKUX ThICSIY
pacTpoB).

[TonnepxxuBaembie popmatsl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2. Pabora ¢ cucreMaMi KOOPAMHAT U KapTOrpauyecKMMHU NPOCKUMAMH.

['paduyeckue naHHBIE MOTYT XPAHUTHCS B PA3IMUYHBIX CUCTEMax KOOpPAMHAT M OTOO-
paxkaThCsl B Pa3IMYHBIX MPOEKIHIX TPEXMEPHON MOBEPXHOCTH 3€MJIM Ha TIOCKOCTb.

Cucrema mnpennaraer HaOOp IMpeNONpPENeIeHHbIX cucTeM KoopauHaT. Kpome Toro
MOJIb30BATENb MOXKET 3aJ]aTh CBOIO CUCTEMY KOOPJAMHAT C UHAMBUIYAJIbHBIMU MMapaMeTpa-
MH JUIS TOAAECPKUBAEMBIX CUCTEMOM MTPOEKIIHA.

B yacTHOCTH 3Ta BO3MOKHOCTh MO3BOJIST, IPU U3BECTHBIX MapameTpax (Kiroyax me-
pexoja), IpUBSA3bIBATH JaHHBIEC, XPAHSILIUECS B MECTHOM CHCTEME KOOPJIMHAT, K OJHOU U3
rJI00aNbHBIX CUCTEM KOOpPJUHAT.

JlaHHBIE MOXHO MEPENPOCIIUPOBATH U3 OJJHOM CUCTEMbI KOOPJIMHAT B JPYTYIO.

3.3.1.3. Opranu3anusi CEeMAHTHYECKHUX JTAHHbIX.

CeMaHTHUYECKHE JTaHHBIE MMOAKIIIOYAIOTCI K CJIOIO M3 BHEIIHUX UCTOYHUKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects
(ADO) uepe3s onucatenu 0a3 TaHHBIX.

[Tomy4aTh TaHHBIE MOYKHO HU3:

e Ta6aun Paradox, dBase, FoxPro;
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« Microsoft Access;
* Microsoft SQL Server;

e ORACLE;
* npyrue uctounuku ODBC unu ADO.

NMnopt/3kecnopT AaHHBIX

Bo3moxkeH UMIIOpT/3KCIIOPT AAHHBIX B cieayromme popmarsr:

* Maplinfo MIF/MID;

* AutoCAD DXF;

» Shape SHP;

*  Okcnoprt kaptel (Windows Bitmap (BMP));

* DOkcnopt cemantuueckux naHHbIX (Microsoft Excel, HTML, TekctoBbliii ¢op-

Mar).

3.3.1.4. IlpeacraBjieHne TaHHBIX HA KapTe.

Kapra mMoxeT comepkaTth MPOMU3BOIBHOE YHCIO TPapUUECKUX CIOEB - OJHU U TE€ XKe
rpaguyeckue CiIou MOTYT OBITh MOMENIECHBI B pa3HbIe KapThl C pa3sHBIMH HACTPONKaMU
otobpaxenus. Kapta nMeeT BO3MOXKHOCTH 3aJaHUs IOJH30BATEIHLCKOTO MMEHH, IIBETa
(dhoHa 1 MacIITAaOHOM CETKHU.

JlaHHBIE, XPAHSIIUXCS B PA3HBIX CUCTEMaX KOOPIMHAT, MOKHO OTOOpakaTh Ha OJHOU
KapTe, B OAHOW M3 KapTorpaduyeckux npoekuuil. [Ipu 3ToM nepecuer koopAauHaT (eciau
OH TpeOyeTcs) U3 OJHOTO AaTyMa B APYTOW U U3 OJHOU MPOEKIUU B APYTYIO IPOU3BOIUT-
Csl TIPY OTOOPAKEHUH «HA JIETY».

[IpuMUTHBBI MOTYT WMETh WHIWBUIyAJIbHBIC CTHWJIM OTOOpakeHHs (LIBET, CTHUIIb,
TOJIIIIMHA JTUHUH; 1[BET U CTUJIb 3aJIUBKHU; MUKTOrpaMma; ¢hopMar TeKcTa). TUIoBbIE 00b-
€KThl UMEIOT CTHJIb B 3aBHUCHMOCTH OT pPeXHMa (COCTOSIHHSI), KOTOPBIA ONpeaemnseTcs B
OMOIMOTEKN TUIIOB O0BHEKTOB CJ10si. CTHIIb MPUMUTHUBOB MOXKET MEPEONPENesiTh KapTou -
JUTSI BCEX MPUMHUTHUBOB MOYKHO MPUHYAUTEILHO 33]1aTh OJIUH CTHJIb.

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

EcTh BO3MOXXHOCTH BBIBOJIUTH JUISI BCEX OOBEKTOB CJIOSI HAIMUCH WM OUpkH. Tekct

HaAIIMCH MOXKECT 6paTI>C$I W3 CEMaHTHUYECKOM 0a3bl JaHHBIX. Tekct HaAIIMCH TAaKXKEC MOXKCT
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HepeorpeAesaThCs MPOrpaMMHO. BUPKU reHepupyOTCsS aBTOMAaTUHYECKH, HO MOTYT TTOTOM
pPacCTaBISITHCA MOJIB30BATENIEM B HY’KHOE PACIIOJIOKEHHUE U B HY>)KHOW OpUEHTALINH.
JInst ObICTpPOro mMepeMenieHus: B Hy»KHO€ MECTO KapThl MOXXHO yCTaHAaBJIMBaTh 3a-
KJIaJKU. 3aKi1a/Ka Ha TOYKY Ha MECTHOCTH C OTNPEIETICHHBIM MacIlITaboOM OTOOpaKEHUSI.
Kapty M0oHO nedyaTaTh ¢ pa3IuyHbIMU ONIUSIMU (Ha OJTHOM CTPAHMIIE WU HECKOJIb-
KHUX CTpaHUIaX, B 3aJJaHHOM MaciuTabe WM BIIKMCAB B 3aJJaHHbIC Ta0apUThI, HA CTPAHUIIAX

JUTS1 IOCJIEYIOIIEH CKIICUKH U T.1.).

3.3.1.5. Opranuszaunus Kapr.

Nmeercst BO3MOKHOCTh YJOOHO OpraHu30BaTh KapThbl, 0ObEIUHEHHbIE O0IEH Tema-
TUKOH. COBOKYITHOCTh KapT, 0ObEIUHEHHBIX OOIIMM I10JIb30BATEIBCKUM UMEHEM U, €CIIU
TpeOyeTcsi, HaOOPOM HEPAPXUUECKUX CBA3EH MEXKIY ITUMH KapTaMu, IPEJICTaBIsIET COO0M
MIPOEKT.

B pamkax mpoekrta KapThl MOXKHO CBSI3bIBaTh MEXIY COOOM C IMOMOIIBIO TUIIEPCCHI-
JokK. ['unepccbuika onpenensieTcss oT 00bEKTa B OJHOM KapTe K APYroi KapTe ¢ yKa3aHUEM

MCCTOPACIIOJIOKCHUA U MacmTaoa.

3.3.1.6. PenakTupoBanue 00beKTOB.
Jlig peiakTUpOBaHMsI U BBOJA OOBEKTOB MPETYCMOTPEHBI:
*  BO3MOKHOCTH BBOJIa M PEIAKTHPOBAHMUS:
- BBOJI C 9KpaHa MBIIIKOM;
- BBO/JI [T0 KOOpJMHATAaM C KJIaBUATYPHI,
- TPaCCUPOBKA JIMHUN;
- aBTO3aMbIKaHUE KOHTYPOB;
- BBIpE3Ka/KOMMpPOBaHNE/BCTaBKa — TyOJIMPOBAHUE,
- IOBOPOT OOBEKTA.
* omepanuu oTMeHbI/Bo3Bpata AeiicTBus (Undo / Redo).
*  peIaKkTUPOBaHHWE TPYIIBI OOHEKTOB:
- yaJeHue - IepeMelicHue;
- TyOnmupoBaHue;
- IOBOPOT - BhIpE3Ka/KOMMPOBAaHNE/BCTaBKA.

*  peIaKTHPOBAHHUE AJIEMEHTOB OOBCKTA:
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- IepeMeleHue/yaaneHue/BCTaBka y3oB;
- IepeMenieHue/ynanenue peoep;
- pa3OreHne yJ4acTKa CUMBOJIBHBIM OOBEKTOM.

* TpaHcopMalus.

3.3.1.7. BekTopHbIe oBepJieliHbIe ONePAIHM.

Ogepuieit - onepaiiys HATOKEHH IPYT Ha Jpyra IBYyX WM 0oJiee CIOEB, B pe3yIbTaTe
KOTOpOM 00pa3yercsi OAWH MPOU3BOAHBIA CIIOH, COAECPKAIIUI KOMIIO3HUIMIO MPOCTPAH-
CTBEHHBIX O0OBEKTOB UCXOJHBIX CJIOEB, TOMOJIOTHIO 3TON KOMIIO3UIIMKM U aTpuOyThI, apu -
METHUYECKH UITU JIOTUYECKU POU3BOHBIC OT 3HAYCHUI aTpHOYyTOB UCXOTHBIX OOBEKTOB.

[ToanepxuBaoTCs ClieyIONINe BEKTOPHbIE OBEPJICHHBIE OTIepallUU:

* o0benuHeHue 0ObEKTOB ¢ HacienoBaHueM ID (yHUKanbHOrO HACHTU(DUKATOPA);

*  pa3beaUHEHUE OOBEKTOB;

*  pa3JelIeHHE OJTHOI0 00BEKTA IPYNION 0O0BEKTOB,;

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

* OTpe3aHue 00BbEKTa BHE 00JIACTU IPYIIIBI IPYTUX OOBEKTOB;

*  Y3JIOBAHME;

* OydepHbIE 30HBI;

¢ IIOCTPOCHHUC KOHTYPOB II0 CCTHU.

3.3.1.8. KoppekTupoBka pacTpos.

B cucreme peaninzoBaHa KOppEKTUPOBKA PACTPOBBIX (ailyioB, CoEpKALINX CKAaHUPO-
BAaHHYIO C IUIAHIIETOB TOMOOCHOBY. KOppekTHpoBKa UCKaKEHNUI CKAaHUPOBAHUS MTPOU3BO-
JOUTCS IO TOYKaM pacTpa, KOOPAUHATHl KOTOPhIX U3BECTHBL. Kak MUHMMYM JTOJIKHBI OBbITH
W3BECTHBI YETHIPE TOUKH, ONPEACIIAIOIME YIJIbI [UIAHIIETA.

ITpouenypa KOppEKTUPOBKHU CO3JAET HOBBIM PACTp, YIJIbI KOTOPOTO COBIAAAIOT C yI-
JamMH TUTaHIIeTa, T.€. MpoIleypa KOPPEKTUPOBKH 00pe3aeT OTCKaHUPOBAaHHBIC, HO JIUII-

HHE, TIOJIS.

3.3.1.9. MoaeupoBaHue ceTell M TOMOJOTHYeCKHE 321a491 HA CeTsIX.
Hapsny ¢ o6brunbim st I'UC paznenenneM 00BEKTOB Ha KOHTYPBI, JJOMaHbIE, KOM-

OMHUPOBAHHBIE KOHTYpPHI, KOMOMHUPOBAHHBIC JIOMaHbie, Zulu TOAIEPKUBAET JTHHEHHO-
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y3J0BYIO TOMOJIOTHIO, YTO MO3BOJSET MOJEIUPOBATh MHKEHEPHBIE CETH U JPYTUE CETH.
Tomonoruueckas cereBasi MOJENb MPEACTABISAET cOO0M rpad CeTH, y31aMHu KOTOPOTO SIB-
JISFOTCSI TOUCYHBIE OOBEKTHI (KOJIOAIBI, UCTOYHHUKH, 33JIBFKKH, PYOWIBHUKH, TTEPEKPECT-
KM, IOTpeOuTENN U T.1.), a pedpamu rpada sBISIOTCS JIMHEHHBIE 00BEKTHI (Kabeau, Tpy-
O0MpPOBOABI, YIACTKHU TIOPOKHON CETH U T.1I.).

Tomnonornyeckuid perakTop CO3JAaET MaTeMaTHYECKyI0 Mojienb Tpada ceTu Hemno-
CPEICTBEHHO B Ipoliecce BBoAA (pucoBanus) rpaduueckoit nupopmanuu. Mcnonb3ys Mo-
J€JIb CETH MOKHO pelIaTh psij TOMOJOTMYECKUX 3a/1a4, MOUCK KpaT4yaulllero myTH, aHaju3
CBS3HOCTH, aHAJIM3 KOJICll, aHAJIU3 OTKIIOYEHUHN, TOUCK OTKJIIOYAIOIIUX YCTPOUCTB U T.II.
MOXHO MEHSITh COCTOSTHUS OOBEKTOB (MEPEKIIIOUECHUS) C MOCTIEAYIONUM aBTOMAaTUYECKUM
OOHOBJIEHUEM COCTOSIHUS BCEH CeTH (Hampumep, BKIIOYEHUE/BBIKIIOUEHUE 3aABUKKU TPY-
00IPOBO/I1a) BHITIOJHATH MOUCK OTKJIIOYAIOIINX YCTPOUCTB (PopMUpOBAHUE CITUCKA OOBEK-
TOB, UMEIOIIUX MPU3HAK «OTKJIIOYAIOIIEE YCTPOUCTBO», MPU OTKIIOUEHUU KOTOPHIX BHI-
OpaHHBIN OOBEKT TAKKE IMEPEBOJUTCS B COCTOSTHUE «OTKIIOUEH»), KpaTdallmmx myTen
(HaXOAUTh KpaTUYalIIUui MyTh MO CETH MEXAY BHIOPAHHBIMH Y3JIaMH C YYE€TOM HarpaBlie-
HUM Y4YaCTKOB), CBA3aHHBIX OOBEKTOB (HaXOAUTCS MHOXKECTBO OOBEKTOB CETU, TOCTUKHU-
MBIX W3 BBIOPAHHOTO y3J1a CETH, JOCTHKUMOCTh MOXKET ONpENEsaThCA 0e3 yueTa Hanpas-
JIEHUS1 YYaCTKOB, C YYETOM U MPOTUB HANPABJIECHUS Y4aCTKOB), HCKaTh BCE KOJIbIA CETH, B
KOTOpbIE BXOJIAT BCE BHIOPAHHBIE OOBEKTHI.

CeTb BBOJIUTCS KaK COBOKYITHOCTh THUITOBBIX TOUYEUHBIX OOBEKTOB, COCTMHCHHBIX TH-
MOBBIMU JIMHEHHBIMU 00BEKTaMU, UMEIOIIMMH NIPU3HAK «y4dacTok». MHdopmarus o Tomo-
joruu (popMuUpyeTCss aBTOMATHYECKHU - €CIIH «IOTSHYThY 32 y3€l WM peOpo, CBSI3aHHbBIE
00BEKTHI Takke nepeMeraroTcsi. OObEKThl CETH MOKHO OTKPEIUISATh U 3aHOBO MPUKpET-

JATH APYT K APYTY OJHUM JIBUKEHUEM MBIIIKHU.

Mopenb cetn Zulu siBisieTcs OCHOBOM /Jisi pabOThl MOJYJIS paCYETOB MHKEHEPHBIX

cereit ZuluThermo.

3.4. UucTpymenTanabHasi reouHpopmannonnas cucrema 'MC Zulu.

Monynb ZuluThermo 1mo3BosisieT co37aTh pacyeTHYI0 MaTeMaTUYECKYH0 MOJIENb CETH,
BBITIOJTHUTH MACMOPTU3ALMIO CETH, U HA OCHOBE CO3/IaHHOM MOjeNnu pemniath nHpopMalu-
OHHBIE 3a/1a4M, 3aJa4M TOIIOJOIMYECKOIO aHaJIU3d, U BBINOJHATH Pa3jIUYHbIC TEILIOIHI-

PaBIIMYECKUE PACUETHI.
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Pacuery noamnexar TynmMKOBBIE M KOJIBLEBBIE TEILUIOBBIE CETH, B TOM YHUCJIE C ITOBBICH-
TEJIbHBIMA HACOCHBIMU CTAHIIUSIMUA U APOCCEIUPYIOIIUMH YCTPOUCTBAMU, pabOTAIOIINUE OT
OJHOTO WJIM HECKOJIBKMX UCTOYHUKOB.

[Iporpamma npeaycMaTpuBaeT TEILUIOTHAPABIMYECKUNA PACUET C MPUCOCAUHEHHEM K
CeTU WHJUBUAYAIbHBIX TEIJIOBbIX NMYHKTOB (MUTII) u meHTpanbHBIX TEIUIOBBIX MYyHKTOB
(ITII) mo HECKONBKUM JAECSITKAMU CXEMHBIX DPEIICHUN, MPUMEHSIEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cuctem TemiocHa0KEHUST MOXKET MPOU3BOJUTHCS C YIETOM YTEUYEK M3 TEIUIO-
BOM CETH U CHUCTEM TEIUIONOTPEOJICHHUS], a TAKKE TEIUIOBBIX NOTEPh B TPYOONPOBOAAX TEM-
JIOBOM CETH.

Pacuer TermioBbIX MOTEph BeAETCs MO0 MO HOPMATUBHBIM MOTEPSIM, JTUOO0 10 (HaKTH-
YECKOMY COCTOSIHUIO U30JISLIUU.

Pacuetrsl ZuluThermo MoryT paboTarh Kak B TECHOM MHTErpanuu ¢ reouHpopmaliu-
OHHOM cucteMoit (B Buae Moy pacuupenus ['MIC), Tak 1 B Buje oTaeabHOM OubInoTe-
KU KOMIIOHEHTOB, KOTOPBIE MTO3BOJISIOT BBINIOJHATh PACYETHI U3 MPUJIOKEHUN NOJIb30BaTE-
JEN.

Cocras 3amau:

*  MOCTPOCHUE PACUECTHON MOJEIHN TEILUIOBOU CETH;

* macnopTuzalius OObEKTOB CETH;

*  HaJAJOYHBIN pacyeT TEIIOBOM CETH;

*  MOBEPOYHBIN pacyeT TEIMIOBOM CETH;

*  KOHCTPYKTOPCKHM pacyeT TEIUIOBOM CETH;

* pacueT TpeOyeMoil TeMnepaTyphbl Ha HCTOYHUKE;

* KOMMYTAllMOHHBIE 33]1a4U;

*  TIOCTPOEHUE ME30METPUIECKOTO Tpaduka;

® PpaCdCT HOPMATUBHLIX IMOTCPH TCINJIA YEPE3 U30JIALUIO.

3.4.1. [locTpoenne pacyeTHO MO/ TENJIOBOM CETH.

[Ipu pabore B reonHPOPMALIMOHHON CUCTEME CETh IOCTATOYHO MPOCTO U OBICTPO 3a-
HOCHUTCS C TIOMOIIBIO MBIIIKK WX TI0 KoopauHaTtam. [Ipu sTom cpasy dopmupyercs pac-
yeTHas Mojielib. OcTaeTcs JIMIb 33]1aTh pacueTHhIC MapaMeTpbl 00BEKTOB M HAXKaTh KHOTI-

KY BBIIIOJIHCHUA pacycTa.
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MaremaTtudeckass MOAEIb CETH JJIs IMPOBEACHUA TCIUIOTUAPABIMYCCKHUX pacCu€TOB
npescTaBiIsieT coboi rpad, rae Ayramu, COSAUHSIIONIMMU Y3JIbl, SBISIOTCS YYaCTKU TPY-
OOIMPOBOIOB.

Yuyactok H306pa>1<aeTc;1 OJIHOM JIPIHPICﬁ, HO MOXCET O3Ha4YaTh HECKOJIBKO COCTOSIHPIﬁ,
3a/1aBaCMbIX PA3HBIMH PCI)KUMAMMU:

Pexamt | ———t— BKIMOYEH
Pexama 2 - OTIIIOHEH

Pesama 3 b omImoueH obpaTHBIT

Pexama 4 OTHIOYEH 10 A8 LFH

Puc. 1. U300pa:keHne HeCKOJIbKUX COCTOSTHUH Y4aCTKOB,
3ajlaBaeMbIX Pa3HBIMHU PeKUMAMH

DTO BHEWIHEE NpeAcTaBieHnue ceTy. llepen HauamoM pacuera BHEIIHEE ITPEACTABIIE-
HUE CETH, B 3aBUCUMOCTH OT THUIIOB U PEKUMOB IJIEMEHTOB, COCTABJISIFOIINX CETh, MPE00-
pasyercs (KoAUpyeTcs) BO BHyTpPEHHEE MPeACTaBlIeHUE, IO KOTOPOMY U IIPOBOJAMUTCS pac-
Yer.

[IpocThIM y3710M B MOJEIHM CUMUTAETCS JIFOOOW y3€J, YbM CBOMCTBA CIICLIUAIBLHO HE
oroBopeHbl. [IpocToit y3en Cay>KUT TOJIBKO Ji COCAMHEHHUS y4acTKOB. TakuMu y3jiamMu
IUIS MOZEINH SIBJISIFOTCSL TEIUIOBBIE KAMEPBI, OTBETBJIICHUS, CMEHBI JUAMETPOB, CMEHA THUIIA
MPOKJIAJKH WIIA TUIA U30JSLUUU U T. 1.

Bo BHyTpeHHElH KOIUPOBKE TaKWe y3JIbl MpEeBpallatoTcs B JABa y3ja, OJIUH B MOAAI0-
meM TpyOoomnpoBoje, Npyroil B 0OpaTHOM. B KaX7ioM y35ie MOXKHO 3aJ1aTh CIUB BOJIBI U3
MOAIOIIETO W/UIU U3 00paTHOTO TPYOOIPOBOIOB.

[ToTpebuTens TEMI0BOM IHEPTUM XaPAKTEPUIYETCS PACUETHBIMU Harpy3kamu Ha CH-
CTEMY OTOIUICHHUS, CUCTEMY BEHTIJISIIIUM U CUCTEMY TOPSIYEeT0 BOJIOCHAOKEHHS M pacyeT-
HBIMU TeMIIepaTypaMud Ha BXOJI€, BBIXOJE MOTPEOUTENs, U PacyeTHON TemmepaTrypoit
BHYTPEHHETO BO3/1yXa.

B ogHonMHEWHOM TpENCTaBICHUH MOTPEOUTENh - ATO Y3JOBOM DJEMEHT, KOTOPBIH
MOXET OBITh CBS3aH TOJILKO C OJTHUM yYaCTKOM.

BHyTpeHHs1 KOMMpOBKAa MOTPEOUTENS CYIIECTBEHHO 3aBUCUT OT €0 CXEMbI MPHUCO-
€MHEHUsI K TeTUIOBOM ceTh. CXeMbl MOTYT OBITh 2JICBAaTOPHBIC, C HACOCHBIM CMEIIICHHUEM,

C HE3aBUCUMBIM MPUCOETUHEHUEM, C OTKPBITHIM WJIM 3aKpBITHIM 0TOOpoM Bojsl Ha I'BC, ¢
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pEryJIATOpaMH TEMIIEPATYPBI, OTOILICHHS, pacxoaa u T.1. Ha maHHBIII MOMEHT B pacnopsi-
’KEHHH T0JIb30BaTeNs 35 cXeM MpUcoeIMHEHUs TOTPeOUTEIEH.

Ecnu B 3maHnn HECKOJIBKO Y3JI0B BBOJIA, TO OOBEKTOM «IIOTPEOUTEIH» MOKHO OTH-
caTh Kaxblii BBOJI. B Toke BpeMs Kak OJIMH MOTPEOUTENh MOXKHO OMUCATh IENIbIA KBap-
TaJ WM 3aBOJ, 33]aB JJIsl TAKOTO MOTPeOuTENs 0000IIEHHBIE TEIUIOBbIE HATPY3KH.

OO06001IEeHHBIN MOTPEOUTENb - ATO y3€J, Ha KOTOPOM Harpyska 3ajaercs Jubo Imo-
TpeOsIeMBbIM Pacxo10M, MO0 pacxo/l 00yCIOBJICH 3aJaHHBIM COMIPOTUBIICHUEM Y3IIa.

Taxoit 00BeKT yJ00HO MCIONIB30BATh, KOT/Ia BO3HUKAET HEOOXOAUMOCTh PACCUUTATh
TUAPABIMKY ceTd 0e3 MHGOpPMAIIMK O TEIUIOBBIX HArpy3Kax U KOHKPETHBIX CXeMax MPHUCO-
eMHEHUs moTpeduTenel K TeroBoi cetu. Hanmpumep, npu pacuere MaruCTpajibHBIX Ce-
Tel uHpOpMAaIIMU O KBAPTAIBHBIX CETSIX MOXKET HE ObITh, a JUIsl OLEHKH MOTEPh HAIoOpa B
MarucTpajifx JOCTATOYHO 3aJaTh 00OOIIEHHBIE PACXO/Ibl B TOUKAX MPUCOCIUHEHUS KBap-
TaJIOB K MAaruCTPAJIbHOU CETH.

B oagnonuueliHoOM n300paxeHun HE TpeOyeTcs MOAKIYaTh 0000IIEHHBIN MOTpeOu-
TEJIb Ha OTJEIBHOM OTBOJSIIEM Y4aCTKE, KaK B ClIy4ae IpOCTOro norpedurens. To ecTh B
ATOT y3€Jl MOYKET BXOAUTh W/WUJIU BBIXOJUTH JI000€ KOJIUYECTBO YYACTKOB. DTO MO3BOJISIET

6I>ICTpO )51 y,ZI06H0, C MUHUMAJIBbHBIM KOJIMYCCTBOM HMCXOAHBIX JaHHBIX.

i
e ——o

WUCTOYHMK O%o0LWeHHbIe NoTpesuTenun

Puc. 2. O6001eHHbIi MOTPEOUTEID

LTI - 5TO y3en MOMOJHUTEIBHOTO PETYJIUPOBAHUS W PACHPEICIICHUS TEIIOBOU
sHepruu. Hanmyue Takoro ysia noapasymeBaeT, 4TO 34 HUM HaXOAUTCS TYIIMKOBAs CETh, C
uHauBUayalbHbIMU noTpedutensiMu. B LTII mMoxeT BXOAUTH TOJIBKO OJIMH YYacTOK MU
TOJBKO OJIMH YYaCTOK MOXET BBIXOAUTH. [IprueM BXOASUIMI y4acTOK HAET CO CTOPOHBI
MarucTpaiy, a BHIXOASAIINNA yY4aCTOK BeJIeT K KOHEUHBbIM NoTpedutensiM. BHyTpeHHsIsI Ko-
nupoBka L{TII 3aBUCHT OT ero cxeMbl IPUCOETUHEHUS K TEIUIOBOM CETU. DTO MOXKET OBITh
IPYIIIOBOM 3JIEBATOP, TPYIIIOBOM HACOC CMEILICHMS, HE3aBUCUMOE MOAKIIOYEHUE TPYIIIIBI
notpedutenei, 6oiniepsr Ha ['BC u 1.1, Ha nmanHbIil MOMEHT B pacmopsiKEHUU MOJIb30Ba-

tens 29 cxem npucoeaunenus L[TII.

22



urr-1

MarucTpans
'S
1
F
N
r
.—'— J—"_.
F
N

Puc. 3. ITII

[lepembIuka MO3BOJSET CMOACTUPOBATH YYACTOK, COCIUHSIONIUN MOAAOMINNA U 00-
paTHbIN TpyOONPOBOABL. B 3TOT y3e1 MOXKET BXOAUTH U/UIIU BBIXOJIUTH JIFO00E KOJINYECTBO

Y4aCTKOB.

Puc. 4. Ilepembruxa

Tak kak mepeMbluKa B OJHOJMHEMHOM H300paKCHHUM MPEJCTAaBICHA Y3JIOM, TO IS
MOJICTTUPOBAHUS COCIMHEHHUS MEXy MOJAIOIIMM TPYOOIPOBOIOM OJHOTO y4acTKa U 00-
paTHBIM TPYOOINPOBOJOM APYrOTO y4acTKa OJTHOTO DJIEMEHTa «IEPEMbIUKa» HEJ0CTaTOy-
Ho. [loHanoOsATCs ele ABa yyacTKa: OJIUH TOJIbKO MOJAIOIIUHN, IPYro - TOJbKO 00part-

HBIN.

o - O——0 O .
o

C $

Puc. 5. Coequnenne Mexx1y noaaluuM TpyoonpoBoaoM 0JTHOTO YYACTKA U 00paTHBLIM TpyOonpo-
BOJIOM JIPYIOro y4acTkKa

Hacocnas ctanius B OqHOTUHEHHOM N300payKEHNUHU TIPEAICTABISIETCS] OJJHUM y370M. B
3aBUCUMOCTH OT TaOJIMYHBIX MapaMeTpPOB ATOTO y3Jia HACOC MOKET OBbITh YCTAHOBJIEH Ha
MOJIAFOIIEM WJIM 00paTHOM TpyOompoBoe, 100 HAa 000MX TPYyOOIPOBOJAX OJHOBPEMEH-
HO. /{7151 3aianys HanpaBieHus EHCTBUSI HACOCA B ATOT Y3€JI TOJIBKO OJIMH y4acTOK 00s13a-

TCJIBbHO AOJKCH BXOJAUTDH U TOJIBKO OJHWH YYAaCTOK OOJI’KCH BBIXOJUTD.
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Puc. 6. HacocHas cranuus

Hacoc MoxxHO MozenupoBaTh AByMs crioco0aMu: JIMOO Kak HAealIbHOE YCTPOICTBO,
KOTOpPOE€ U3MEHSET JaBJIECHUE B TPYOONPOBOE HA 3a/laHHYIO BEIUYHHY, TU00 KaK yCTPOU-
CTBO, pa0oTarolIee C y4eTOM peallbHON HAIlIOPHO-PACXOTHON XapaKTEPUCTUKH KOHKPETHO-
ro Hacoca.

B nepBom ciyyae mpocTo 3ajaeTcsl 3Hau€HHWE Harmopa Hacoca Ha MOJAIoIEeM W/WiId
oOpatHOM TpyOorpoBojie. Ecnu 3HaueHne Hamopa Ha OJHOM M3 TPyOONpPOBOAOB PAaBHO
HYJII0, TO HACOC Ha 3TOM TpPyOOIpoBOJIe OTCYTCTBYeT. Eciin 3HaueHHe Hamopa OTpHIla-

TCJIBbHO, TO 3TO 03HA4YACT, YTO HACOC pa60TaeT HAaBCTPCUY BXOIAIICMY B HCTO YUACTKY.

H=10mn H=-10n
H=—:10n B=!Un
G =0 i =
5o'$ 2o
ol 1 —

Puc. 7. IIbe3omerpuyeckue rpaguku

Ha pucyHke BUAHO, KaK pa3MyYHbIe HANpaBICHUS YYACTKOB, BXOMSIIUX U BBIXOMS-
X M3 HACOCa B COYETAHMM C Pa3HBIMHU 3HAKaMM HAIopa, BIUSAIOT HA pe3yibTaT pacyera,
OTOOpPaKEHHBIN HA MEE30METPUUECKUX rpaduKax.

Korna 3agaercs TOIbKO 3HaUEHUE HAIlOpa HAa HACOCE, OHO OCTAETCsl HEM3MEHHBIM HE
3aBHCHMO OT IIPOXOJAIIET0 Yepe3 HaCOC pacxoja.

Ecin monenupoBaTh paboTy Hacoca ¢ yueroMm ero QH XapakTepucTuku, TO Cleqyer

3a/1aTh PacXoJbl U HAMIOPHI HA TPaHUIIaX paboveil 30HBI HAcOCA.
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Hmin

Gmin Gmax

Puc. 8. HanopHo-pacxoaHasi XapakTepucTHKa Hacoca

[To 3amaHHBIM IBYM TOUYKaM OIpeAeiseTcs mapadojia ¢ MAaKCUMyMOM Ha OCHU JaBJe-
HUH, 110 KOTOPOH pacyeT u OyJIeT ONpeaeNsiTh HAMOp Hacoca B 3aBUCUMOCTH OT pacxoja.
CrnenyeT OTMETUTD, UTO XapaKTEPUCTHKA, 3aJaBaeMasi TaKUM 00pa3oM, MOXKET OTIMYATHCS
OT peaJbHOM XapaKTepUCTUKHU HAacoca, HO B Ipejesiax padoueil obnactu o0e XapakTepu-
CTUKH MPAKTUYECKU COBIIAIAOT.

JIst omucaHus HECKOJIBKUX MapajieibHO pabOTaIOIIUX HACOCOB JOCTATOYHO 3a/1aTh
WX KOJIMYECTBO U PE3YJIbTUPYIOIIAs XapaKTEPUCTUKA OYJET OIpesesieHa MpH pacyeTe aB-
TOMATUYECKHU.

Tak kak Hamopsl Ha rpaHuIlax padodeit obiacTu Hacoca OepyTcst U3 CIPaBOYHUKA U
BCETJIa MOJIOKUTENBHBI, TO HANpaBJIEHUWE JACHCTBUS TAaKOro Hacoca OyIeT OmpenessThCs
TOJIBKO HAMpaBJICHUEM BXOSIIETO B y3€/ y4acTKa.

JIpoccennpyroiine yCTpoMCTBa B OTHOJMHEUHOM IMPEICTABICHUU SIBISIOTCS Y3JIaMHU,
HO BO BHYTPEHHEH KOJMPOBKE - ATO JIOMOJHUTEIbHBIE YYACTKH C MTOCTOSTHHBIM WJIH Tepe-
MEHHBIM COIPOTHUBJICHHEM. B apoccenupyronmii y3en o0s3aTebHO JOKEH BXOJUTH

TOJBKO OJHH Y4YaCTOK, X TOJIbKO OJWH Y4aCTOK M3 Yy3Jida JOJIKCH BBIXOOUTD.

Ha nogawwen npySonpoBoge Sreg

' -“n . ")

Ha oSpamxon mpySonpoBoge

Puc. 9. /Ipoccesmpyromme ycTpoicTBa

C TOYKM 3peHUs MOJEIH JPOCCENbHAs IMaida 3T0 PUKCUPOBAHHOE COMPOTHUBIICHHE,

onpenensieMoe JUaMeTpoM Iaii0bl, KOTOPOE MOKHO YCTaHABIMBATh KaK Ha MOJAIOIIEM,
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Tak U Ha oOpaTHOM TpyOompoBoje. Tak Kak 3TO HEpEeryaupyeMoe COIpPOTUBIICHHUE, TO Be-
JMYMHA TAaCUMOTO 1aii00#1 Hamopa 3aBUCUT OT KBajpaTa, MPOXOIAIIETO Yepes maiidy pac-
X0/1a.

Ha pucynke BUJIHO, KaK MEHSIOTCS IMOTEPH Ha 11aii0e, yCTaHOBIEHHOM Ha MO/Iao1eM

TpyOOIIPOBOJE, IIPU YBEIMYEHUU PACX0Ja Yepe3 HEe B JIBA pasa.

G=6.25 G=12.5
e e ¢ Qi)
60 | ] 60
50 [T &0
40
30 30 =
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Puc. 10. Ipocceabnasi maiioa

PGFYJ'I}ITOP JaBJICHUA - YCTPOﬁCTBO C IMICPCMCHHBIM COIIPOTHUBJIICHHUCM, KOTOPOC I103-
BOJIACT MMOAACPKHUBATL 3a1daHHOC TABJICHUC B Tp}I601'IpOBOI[C B OIIPCACIICHHOM JHAIIa30HC
HU3MCHCHUSA pacxo/a. PGFYJIHTOp AAaBJICHUA MOKCT YCTAHABJIMBATHCSA KAaK Ha IMOAANOIICM,

TaK ¥ Ha 00paTHOM TPyOOIPOBO/IE.

G=12 .5 G=25.0
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Puc. 11. PerynsTop naBjenust

Ha pucynke nmokaszaHo, 4yTo Mpu YBEJIMYEHHH B JBa pa3a pacxoja 4yepe3 peryisarop,
YCTaHOBJICHHBIA B 0OpaTHOM TpyOONpOBOJIE, /IaBJIEHUE B PETYJIMPYEMOM Y3JI€ OCTAETCS
MTOCTOSIHHBIM.

BenvuuHa conmpoTHBIIEHUS PETYATOpPA MOXKET M3MEHSAThCS B Ipejesiax OT Oecko-
HEYHOCTH JI0 CONPOTHUBIIEHUS MOJHOCTHIO OTKPBITOTO perynaropa. Eciu ycrnoBust paboTel
CETH 3aCTaBJISIOT PETYJIATOP MOJHOCTBIO OTKPBITHCS, TO OH HAYMHAET paboTaTh Kak Hepe-

T'YJIMPYEMBIN APOCCETUPYIOLINHN y3Ell.
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PaboTa perynsTopa pacnoyiiaraéMoro Harmopa aHajoruyHa padbore peryisropa gaaBie-
HUs, TOJIBKO B 3TOM CIIydae PEryysTop CTapaeTcs JIepKaTh MOCTOSHHOM 3aJaHHYIO BEJIU-
YUHY PacroJiaraeMoro Haropa.

Perynsarop pacxopa - 3To y3eJ ¢ IEPEMEHHBIM COMTPOTUBIIEHUEM, KOTOPOE MO3BOJISIET
MO//IEPKUBATh OCTOSHHBIM 3a/IaHHOE 3HAYEHUE MPOXOIAILIEr0 YEPE3 PErYIIATOP pacxoa.

Perynarop MOXHO ycTaHaBIMBAaTh KaK Ha MOJAIOIIEM, TaK U HA 0OpaTHOM TpyOOIpo-
Boze. K pabore perynsitopa pacxoja MOXXHO OTHECTHM BCE CKAa3aHHOE PO PEryJATOPbI

JaBJICHUA.

3.4.2. Hanano4yHblii pacyeT TeNJI0BO CeTH.

Llenpro HaNMaMOYHOTO pacyeTa siBIsAeTCS oOecreueHrne nNoTpeduTeNed pacueTHbIM KO-
JUYECTBOM BOJIbI M TEIUJIOBOW 3HEpruu. B pesynbrare pacuera oCymecTBISETCS MOaA00p
3JIEBATOPOB M HMX COMNEN, MPOU3BOIAUTCS PACUET CMECHUTEIBHBIX W JIPOCCEIMPYIOIIUX
YCTPOMCTB, OMNpPEENSIeTCs] KOJIMYECTBO U MECTO YCTAaHOBKU JPOCCEIbHBIX IMai0. Pacuer
MOKET MPOU3BOAUTHCS MPU U3BECTHOM PACIIOIAaraéMoOM HANoOpe Ha MCTOYHUKE U €r0 aB-
TOMAaTUYECKOM MOJI00pE B CIy4ae, €CIIM 3aJaHHOr0 Haropa He TOCTaTOYHO.

B pesynbrare pacuera onpenesnstoTcs pacXxojbl U MOTEpU Haropa B TPyOOIIpoBOJIax,
HaIophl B y3JIax CETH, B TOM YHUCJIE paciiojaracMble Harophl y noTpeduTenei, TeMmmnepary-
pa TEIUIOHOCHUTENIA B y37aX ceTH (IIPHU y4eTe TEIUIOBBIX MOTEPb), BEIUYMHA U30BITOUHOTO
Haropa y notpeduresnei, TeMrneparypa BHyTPEHHET0 BO3TyXa.

JlpoccenurpoBanne U30BITOYHBIX HATOPOB Ha AOOHEHTCKUX BBOJAX MPOU3BOJAT C IO-
MOIIIBIO COTIEIT AJIEBATOPOB M JIPOCCEIbHBIX Mmaid. JIpoccenbHble maiobl nepea abOHeHT-
CKMMH BBOJIaMHM YCTAHABJIMBAIOTCS aBTOMATHYECKHU Ha MOJAIOIIEM, OOpaTHOM HJIM 000UX
TpyOOIIPOBOJaX B 3aBUCUMOCTU OT HEOOXOJIMMOTO JIJIsi CUCTEMBI THAPABINYECKOTO PE¥KU-
Ma. [Ipu paboTe HECKOJBKUX MCTOYHUKOB Ha OJHY CETh OMpPEAENAeTCS pacIpeesieHre
BOJIbI U TEIUIOBOM PHEPTUU MeXAy UCTOUHMKaMmu. [logBoauTcs OaaHc Mo BOJE U OTIY-
IIIEHHOM TETIJIOBOM SHEPTHEH MEXIy UCTOYHUKOM M moTpedutensmu. OnpeaensroTcs mo-
TpeOUTENN U COOTBETCTBYIOUINNA UM MCTOYHHUK, OT KOTOPOTO JaHHbIE MTOTPEOUTENH MOTY-

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

[lenpr0 TOBEPOYHOTO pacyeTa SBISETCS OompeneiieHne (paKTUYECKUX PacXoJIOB Tell-
JIOHOCUTEJSI Ha Y4acTKaxX TEIUIOBOM CETU U Yy MOTPEOUTENEH, a TaKKEe KOJIMYECTBE TEILIO-
BOU SHEPruu MojayyaeMou MoTpeOuTesIeM MpH 3a/IaHHON TeMIlepaType BOJIbI B MOAAIOIIEM
TpyOONIPOBOJIE U pacroiaraéMoM Halope Ha HCTOYHHKE.

Co3nanHass maTemMaTH4ecKass MMUTALMOHHAs MOJENb CHCTEMbl TEIJIOCHAOKEHUS,
Ciy’Kaiasi Jyisli pelIeHHs] MOBEPOYHOM 3a7auM, MO3BOJISIET aHAJIU3UPOBATh THJIPaBIIAYE-
CKHMIl M TETUIOBOM PEXUM PabOThl CUCTEMBI, 4 TAK)KE MPOTHO3UPOBATH U3MEHEHHUE TEMIIE-
paTypbl BHYTPEHHEIro BO31yXa y morpebuteneil. PacueTsl MOTYT MpPOBOAUTHCS MPU pa3-
JUYHBIX UCXOJHBIX JIaHHBIX, B TOM YHCJI€ aBAPUIHBIX CUTYyallUsIX, HApUMeEp, OTKIIIOYe-
HUU OT/ICJIbHBIX YYaCTKOB TEIJIOBOM CETH, Mepe/ladyd BOJbI U TEIJIOBOM YHEPTUU OT OJIHO-
ro UCTOYHHKA K JPYTOMY IO OJTHOMY U3 TPyOOIPOBOJIOB U T.1I.

B pesynbrare pacuera onpenesnstoTcs pacXosl U IOTEPU Hamopa B TpyOOIpoBoIax,
HaIOphI B Y3JIaX CETH, B TOM YHCJIE paclioyiaraéMble Harophbl y MOTPeOUTeNel, TeMIepaTy-
pa TEIJIOHOCUTENS B y3JIaX CETH (MPU y4yeTe TEIUIOBBIX MOTEPH), TEMIIEPATypbl BHYTPEH-
HEro BO3/lyXa y MOTpeOuTesieid, pacxoAbsl U TEeMIIEpaTyphbl BOJBI HAa BXOJI€ M BBIXOJIC B
KKy CUCTEeMY TeruionoTpediaeHus. [Ipu paboTe HECKOIBKUX UCTOYHUKOB HA OJHY CETh
OTpeNIeIIIeTCsl pacipeeieHue BOJbl U TEIJIOBOM SHEPrUU MEX]y McrouyHukamu. [loaso-
auTcst 6amaHc MO BOJAE W OTIYIICHHOM TEIIOBOW YHEPTUEd MEXIy UCTOYHUKOM U MOTpe-
outensimu. OnpenensitoTcs NoTPeOUTENI U COOTBETCTBYIOIIMN UM UCTOUYHUK, OT KOTOPOTO

JaHHBIE MTOTPEOUTENU TOJIYYAIOT BOY U TEIIOBYIO SHEPTHIO.

3.4.4. KOHCTPYKTOPCKUI pacyeT TeNJI0BOH CeTH.

[lenpr0 KOHCTPYKTOPCKOTO pacuera sBJISETCS ONpeesICHUe JUaMETPOB TPyOOIPOBO-
JIOB TYITUKOBOM M KOJIBLIEBOW TEILUIOBOW CETH ITPU MPOITYCKE IO HUM PACUECTHBIX PACXOJ0B
[P 33IaHHOM (WJIM HEM3BECTHOM) pacrojlaraéMOM Harope Ha UCTOYHUKE.

JlanHas 3aa4a MOXKET OBITh UCIIOIH30BAaHA TIPH BBIJAY€ Pa3pEIICHHs HA TOAKITI0Ye-
HUE TOTpeOUTENIe K TEIJIOBOM CeTH, TaK KaK B KaueCTBE MCTOYHHMKA MOXKET BBICTYIATh
m000M y3€JI CUCTEMBI TEIJIOCHA0XKEHUS, HalIpuMep TerioBas kamepa. Jliis 6osee ruokoro
pelIeHus TaHHOW 3aJa4yM MPeIyCMOTPEHA BO3MOXHOCTh U3MEHEHHUS CKOPOCTU JIBHXKCHUS
BOJIbI 110 Y4aCTKaM TEIIJIOBON CETH, UTO MPUBOJUT K U3MEHEHUIO JUAMETPOB TPyOOIPOBO-

Jda, a 3BHAYUT KU paciiojiaracMoro Hariopa B TO4YKC IIOAKIIOYCHHAA.
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B pesynbrare pacuera onpeAensitoTcs AUaMeTpbl TPYOONpPOBOAOB TEIJIOBOW CETH,
pacrojaraéMblii Hamop B TOYKE MOJKIIOUYEHHS, PACXOJbl, MOTEPU HAMoOpa U CKOPOCTU

ABUKCHUS BOABI HA YHaCTKaAX CCTH, PACIIOJIaracMbIC HAIIOPBI HA HOTpe6I/ITeJ'I$IX.

3.4.5. Pacuer Tpe0yemMoii TeMIiepaTypbl Ha HCTOYHHUKE.
Ilenbto 3agaun SIBISIETCS ONpPENEICHHE MUHUMAIbHO HEOOXOAMMON TeMIepaTyphl
TEIUIOHOCUTENSI Ha BBIXOJE U3 MCTOYHMKA JUIl OOECIEUeHMs y 3aJJaHHOI'O MOTPeOUTENs

TEMIIEPATypPbl BHYTPEHHETO BO3/lyXa HE HUKE PACUETHOM.

3.4.6. KommyTanuoHHbIe 3a1a4H.
AHaJIN3 OTKJIIOUCHHM, MEPEKIIOUCHUM, MMOMCK OJIMKalIIe 3alOpHOM apMaTyphl, OT-

KJIIO‘-I&I-OI[IGﬁ Y4aCTOK OT HCTOYHHUKOB, HJIN ITIOJIHOCTBIO I/I3OHpr10Hleﬁ Y4aCTOK U T.H.

3.4.7. IIbe3oMeTpHUUecKHUii rpaduk.

[lenbto MOCTPOCHUSI MBbE30METPUUECKOTO TpaduKka SBISECTCS HAIJISIAHAS WIUTIOCTpa-
1Us pe3yJIbTATOB THUAPABIMYECKOTO pacyeTa (HajaaJg0yHOro, MOBEPOYHOTO, KOHCTPYKTOP-
CKOTO0).

DTO OCHOBHOW AHAJUTUYECKHN MHCTPYMEHT CHEHNUAINCTA IO TUAPABIMYECKUM pac-
YyeTaM TEeIUIoBBIX ceTel. [Ibe3omeTp mpenctaBiisger co0oil rpaguueckuit TOKyMEHT, Ha KO-
TOpPOM HM300paX€Hbl JIMHUM JABJICHUNA B MOJAIOUIEH W 0OpaTHOW MarucTpaisx TEIIOBON
CEeTH, a TakKe Mpoduiib pesbedha MECTHOCTH - BIOJb ONPEAEIECHHOTO MYTH, COCIUHSIONIE-
ro MEeXy co00ii IBa MPOU3BOJIHHBIX y371a TEIJIOBOM CETH MO0 HEPa3phIBHOMY MOTOKY TeT-
noHocutens. Ha mpe3oMmeTprueckoM rpaduke HarjisIHO MPEeCTaBICHbl BCE OCHOBHbBIE Xa-
PAKTEPUCTUKHU PEKUMA, IMOJYYEHHBIE B PE3yJIbTATE€ TMIPABIMYECKOTO Pacyera, Mo BCEM
y371aM M ydacTKaM BJOJb BBIOPAHHOTO IMyTH: MAaHOMETPUYECKUE JABJICHUSI, MOJIHBIE U
yAEIbHbIE TTOTEPU HAIlOpa Ha y4acTKax TEIUIOBOM CETH, PACIiojiaraeMbl€ JABJICHUS B Ka-
Mepax, pacxobl TEINIOHOCUTENS, Mepenapl, CO31aBacMble HA HACOCHBIX CTAHUHUSIX U UC-

TOYHHKAX, N30BITOYHBIE HaIopbl U T.A.
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Fpadpuk ax

Oaitn v | [# - @ 100% | S (A 3|8 (Preset2) OK -
345
34258 3 8 a o
340 ———
3375
335 - 8 =3
3325 @ g =
330
327.5
325
3225
O 7, | B
o 320
23175
o 315
3125
310
307.5
305
3025
200 Wm
2975
295
2925
290
HaumerosaHue ysna KoTensxas N223 "TpaembonbHuua” (oton) T.1 (oTon) TK-! Bok: IOBA (oTon) 4
leogesnyeckas BbICOTA, M 3019 301.2 300 299. 298
Nonwblit Hanop 8 oGpaTHOM 3299 3303 331 331.331.5
TpyBonposoae, M
Pacnonaraemsiit Hanop, M 10 9.254 7.8¢6.806.8
[Anuxa yyacTka, M 190 360 20 21
[nameTp yuacTxa, M 02 02 0.0¢ 0.08
MoTepyt Hanopa B noatwwen 0373 0.707 0.510.00
Tpy6Gonpoesoge, M
MoTepw Hanopa B oBpaTHoM 0373 0.707 0.510.00
TpybonpoBoge, M
CKOPOCTb ABIKEHIA BOAbI B 0.443 0.448 0.8¢€ 0.05
noa.Tp-fe, Mic
CKOPOCTb ABIDKEHIA BOREI B 0,448 0,448 -0.8-00
obp.Tp-ge, Mic
YaenbHbie NiHeliHbIe NoTepH B 151 1.51 19.£0.08
nc, mm/m
YaensHbie NiHelHbIE NoTEpH B 151 151 19.£0.08
OC, Mm/m
Pacxop 8 nogaouem 4935 49.35 15.71.01 hd

Puc. 12. IIbe3omeTpuyecknii rpaguk

IIBeT ¥ CTUIb JIMHUY 3a1a€TCs TI0JIB30BATEIIEM.

B tabnune nox rpagukoM BEIBOAATCS JJI KaXI0TO y3Ja CETH HAMMEHOBaHUE, reoie-
3UYecKas OTMETKA, BBICOTa OTPEOUTENSI, HAIIOPhI B MOIAOIIEM U 00paTHOM TPYyOOIIPOBO-
Jax, BeJIMYKMHA JPOCCEIMPYEMOT0 Hamopa Ha Iaibax y norpedureneii, moTepy Haropa 1o
y4acCTKaM TEIUIOBOM CETH, CKOPOCTU JIBHKEHMS BOJbI HA YYACTKaX TEILUIOBOM CETH U T.[.

KonudecTtBo BhIBOIMMOI 0] TpadrikoM HHGOpMAIIMKI HACTPAUBAETCS MOJIH30BaATEIIEM.

3.4.8. PacueT HOPpMATHBHBIX OTEPH TEIIa Yepe3 U30ISIIHUIO.

Ilenpr0 JaHHOIO pacuyera SBIAETCS ONPENEIICHUE HOPMATHUBHBIX TEILIOBBIX IOTEPH
yepe3 M30JSUI0 TPyOOIpoBo10B. TennoBble MOTEPH ONMPEAEISIIOTCS CYMMapHO 3a roJl €
pa3buBkoi mo mecsuam. [IpocMoTpeTh pe3ynbTaThl pacdeTa MOKHO KaK CyMMAapHO I10
BCEM TEIMJIOBOM CETH, TaK U MO KAXKIOMY OTAEIIBHO B3ITOMY UCTOYHHUKY TEIUIOBOW SHEPTUU
U KOKJI0MY LeHTpanbHOMY TerioBoMy NyHKTY (LITII). PacueT moxeT ObITh BBIIIOJHEH C
Y4ETOM MOMPABOYHBIX KOI(PPHUIIMEHTOB HA HOPMBI TETUIOBBIX OTEPb.

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

aAKTyaJIM3anuu.

4.1 Nudopmanuonno-rpagpuyeckoe onucaHue 00bEKTOB CHCTEMbI TeIJIOCHA0-
JKEeHH .

Ha ocHoBe cymiectBytomieit OM uis 1ieseit ee akTyanu3aiu Oblia co3/laHa MOJIEIb-
Has Oaza — «Temnocetn Zulu IIpoxonbeck 2021», B KOTOpPOW MPOBOAMIIACH BBIBEPKA C
MOCIEAYIONEH KOPPEKTUPOBKOW MH(POPMALIMOHHO-TPA(QHUUECKOTO OMHMCAHUS CYIIECTBYIO-
MUX OOBEKTOB CUCTEMBI TEIIOCHAOXKEHHSI TOPOJCKOrO0 OKpyra ¢ y4eTOM H3MEHEHHH,
MPOU3OMIEIIINX 32 TIEPUOJI C MOMEHTA TMOCJIEHEN aKTyalnu3aliy, Mo JaHHBIM 3aKa3zyhKa
(6a3a a00HEHTOB; 0a3bl TEIUIOBBIX CETEH; CXEMBI TEIIJIOBBIX CETEH ).

B akryanusupoBaHHON 0a3e JaHHBIX JIEKTPOHHOM MOJENM ONHCAaHbI U MpU HEOOXO-
JMMOCTH JIOTIOJTHEHBI (CKOPPEKTHUPOBAHBI) MACIOPTHBIC XapaKTEPUCTHUKU BCEX TUIIOB 00b-
€KTOB CHCTEMbI TeriocHaOkeHus. [lonHoTa 3amonHeHus 0a3bl JaHHBIX MO IapaMeTpam
3aBHCHUT OT HaJMUMs UCXOAHBIX JAHHBIX Y TETNIOCHAOXKAIOIIIX KOMIIaHHH.

BusyaiibHOE 0TOOpak€HHE CTPYKTYPhI TEIJIOBBIX CETEH MPEACTABICHO HAa PHUCYHKE

13.
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Puc. 13. BuzyajabHoe oTo0pakeHne CTPYKTYPbI TEIUIOBBIX ceTeil 0T HCTOYHMKOB TEIJIOBOH YHEPTrUu
r. [IpokonbeBck
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4.2. OtiaaKka v KaJuOpPoOBKA JIEKTPOHHOM MO/IeJIH.

B paMkax maHHOTO 3Tama TOJKHBI OBITH BBITIOJHEHBI:

* OTJIajKa pabOTHl PACUETHBIX MATEMATUICCKUX MOIYJICH MyTeM BBISIBICHUS OIMMOOK B
UCXOJIHBIX JaHHBIX;

* KaJIUOpPOBKAa MOJEIH C IEIbI0 JOCTHKCHHUS COOTBETCTBUS PACUCTHBIX IMMapaMEeTPOB
MoieN (PaKTUYECKUM MapaMeTpaM B OMPECICHHBIX PENEPHBIX y3/1aX CUCTEMbI TeTl-
TOCHAOXKEHUS (Mpu HAIUYUU UHDOPpMAYUU NO PACXOOAM, OABAEHUIM 800bl 8 NOOATO-
Wux u 0opamHulx mpyoonpoeooax cucmemvl MenioCHAOICeHUs 0 haKmuiecKkoeo
pedicuma,).

Ha srame oTimanku 3JeKTpOHHON MOJAETH ObUT MPOBEACH aHAIHM3 MOJHOTHI M JIOCTO-
BEPHOCTH BHECEHHBIX UCXOHBIX JaHHBIX.

KanuGpoBka Mozenu - nporecc uaeHTUGUKAIIMN U TOHKOW HACTPOUKH HAOOPOB HcC-
XOJIHBIX JTAHHBIX TaKUM 00pa3oM, 4ToObl 00eCHeUYnTh MaKCUMaIbHOE MPUOIMKEHHE pe-
3yJIbTAaTOB THAPABINYECKOTO pacyeTa K (PaKkTUYECKUM MapaMeTpaM B ONPEEICHHBIX pe-
MEPHBIX y3JIaX CUCTEMBbI TEIIOCHAaOXeHus. /[ opraHu3amnuu mpoiiecca KaauopoBku OM
BBEIOMPAIOTCS PETIEPHBIC Y3IIbI B KAXIOW U3 CHCTEM TEIJIOCHAOKEHHS, TAKUE KaK: BBIBO/I-
HOM KOJUIEKTOpP Ha MCTOYHHMKE W/WJIM HACOCHBIE CTAHIIMU W/WJIM TEIJIOBBIC MYHKTHI U MPO-
9HUe AJIEMEHTHI TeTIOBOM CETH, IO KOTOPHIM UMEIOTCS (haKTHYECKUE JaHHBIC TI0 pacxo1am
TEIUTOHOCHUTEIS M PaciiojiaraeéMbIM HArlopaM 3a OTOMHTENbHbIN eproa 2020/2021 rr.

OmHuM U3 He3aMEHUMBIX HHCTPYMEHTOB TPHU KaTHOPOBKE THUAPABIMYECKON MOICIH
TETIJIOBOM CETH SABJISIETCS MhE30METPUUSCKHN TpaduK, TOCKOJIBKY rpadudecKkas HHTEPIIpe-
Talus TUAPABIAYECKOTO PEXHMa TO3BOJIIET OJHOBPEMEHHO KAaue€CTBEHHO W KOJIMYE-
CTBEHHO OIICHUTH TOMPABKH, KOTOPHIE HEOOXOAMMO BHECTH B PACUCTHYIO MOJIEIb, YTOOBI
OoHa HanboJsee aJieKBaTHO MOBTOPSJIA «TUIPABIMUYECKOE MOBEICHNUE» PEAIbHON TEIIOBOM
CETH B DKCILTyaTaIlHH.

Taxoke 7151 BBIMTOTHEHUS KATHOPOBKH MCIIOJIB30BAMCH PE3YIBTATHl THAPABIHYCCKUX
pacyeToB /ISl DJIEMEHTOB TEIJIOBOM CETH, a TaKXkKe Tpaduueckoe mpeacTaBIeHUE apamMeT-
POB TETIJIOHOCHUTETIS.

[TapanmensHO paboOTE C BBHIMICONMMCAHHBIM WHCTPYMEHTAPHUEM TPOBOAMIACH KOPPEK-
TUPOBKA U3HAYAIILHO BBEJICHHBIX JIAHHBIX IO IIIEPOXOBATOCTH TPYOOTPOBOJAOB, 3HAUCHHSIM
MECTHBIX COMPOTHUBJICHUH W Tp. C MEJBI0 MOJYYCHUS MaKCUMaJIbHOTO COOTBETCTBUS ITa-

paMeTpOB pacyeTHOU MOIENH ¢ (DAKTUIECKUMU TTapaMeTPaMH CHCTEM TETUIOCHAOKEHMUS.
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5. DJIeKTPOHHAs MO/IeJIb ePCNeKTUBHOM CUCTEMbI TEeNJI0CHAOKeHH.

MopenupoBaHue TEPCIEKTUBHOTO BapHWaHTa Pa3BUTHS CUCTEMBI TEIUIOCHAOKCHHUS
(CTPOUTENIBCTBO HOBBIX M PEKOHCTPYKIIUS CYIIECTBYIOIIMX MCTOYHHMKOB TEIJIOBOM SHEP-
THH, TIepepacupeiesicHue TETUIOBBIX HArpy30K MEXIy HUCTOYHHUKAMH, OINPENCIICHUE BO3-
MOKHOCTH TOJKIIFOYCHHUSI HOBBIX MOTpeOUTENeH TEIIOBOM DPHEPrUH, ONpeAcICHUE OITH-
MaJIbHBIX BapUAHTOB KAYECTBEHHOTO M HAAECKHOTO 0OeCneueHusl TEIJIOBOM YHEPTUeil HO-
BBIX TTOTPEOUTENCH 1 T.JI.) OCYIIECTBISETCS Yepe3 MEXaHU3M CO3JaHUSI U A IMUHUCTPUPO-
BaHMS CIICIMATBHBIX «MOJICJIbHBIX» 0a3 - HAOOPOB JaHHBIX, KIOHUPYEMBIX W3 OCHOBHOMN
(KOHTPOIBHOM) Oa3bl JTAHHBIX ONMHUCAHUS TETIOBOUW CETH, Ha KOTOPHIX MOYXHO IMPOU3BOIUTH
mr00bIe MAHUMYJIAIMU O€3 pUCKa UCKA3UTh WIIH MOBPEIUTh KOHTPOJbHYIO 0a3y.

B pesynbrare co3mgaHus NMepCreKTUBHOIO BapHaHTa J0 KOHEYHBIX MOTpeOUTENeH B
OM B COOTBETCTBHH C MacTep-TUIAHOM ObllIa CO3/1aHa MOJIeIbHas 0a3a, OTpaKaroIIas mep-
CIIEKTUBHOE COCTOSIHHE CUCTEMBI TeIuiocHa0kenust Ha 2031 r.

Pe3ynbraThl pacdera NMEPCHEKTUBHBIX THAPABINYECKUX PEKUMOB CHCTEMBI TETLIO-
CHAOKEHHSI TOPOJICKOTO OKpyTa MPEACTABICHBI B TIOKyMeHTe «CXeMa TeII0CHA0KEHUS T.
[TpoxonbeBck g0 2031 r. Axryanuzarus Ha 2021 r. O6ocHoBBIBatolue Marepuaibl. Kuu-
ra 4. IlepcnekTuBHbIE OalaHCHI TEMJIOBON MOIIHOCTA MCTOYHUKOB TEIJIOBOM PHEPTrUU U

TEIUIOBOW HATPYy3KM».
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6. JIoOKyMeHTBI 10 AKTYAJIU3MPOBAHHOM JIEKTPOHHOI MO/IeJIN.

[lo pesynbraTam axkTyaau3aldu SJIEKTPOHHOW MOJENN CHUCTEMBI TEIJIOCHA0XKEHUS
TOPOJICKOTO OKpyTa pa3pabOTaHbI CIEAYIONIUE MOJIEIbHBIE 0a3bl:

* MonensHas 6a3a «Temnocetn Zulu IlpokomnseBck 2021» - axTyaau3upoBaHHas
MoJIeTbHasI 0a3a Mo CYIIECTBYIOMIEMY COCTOSTHUIO CUCTEMBI TETIOCHA0KCHHS,

* Mopenbras 6a3za «Temnocetn Zulu IIpokombeBck mepcrr.» - MojaenbHas 0a3a 1o
NEPCIIEKTUBHOMY Pa3BUTHIO CUCTEMBI TeriocHa0kenus Ha 2031 rog.

XapakTepUCTUKHA TEIUIOBBIX CETEeH CHCTEM TEIUIOCHAOKEHHUSI TOPOJICKOTO OKpyTa
npuBeneHbI B JokyMeHTe «Cxema terocHabxenus 1. [IpokonbeBck g0 2031 r. AkTyanu-
3arust Ha 2021 r. O6ocHoBBIBaromue matepuaisl. Kuaura 1. CymiecTByroliee mojIoKeHHe B
cdepe Mpou3BOJACTBA, MEperayd M MOTPEOJCHUsS] TEIIOBOW 3HEPTruUu JUisl Iejied TeIuio-

CHAOXKECHUA.
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