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auy:

1. O0mee Ha3HAYEHME YJIEKTPOHHOM MO/IeJIM CUCTEMBbI TEIJIOCHAOKEHUSI.

DNEeKTpOHHAs MOJENh CHUCTEMBI TEIJIOCHA0KEHUS MEXTypedeHCKOro TOpPOACKOTO
okpyra (nmaisee MI'O) na 06aze mporpaMMmHoO-pacueTHoro kKomiuiekca "ZULU" (manee mo
TekcTy DM) pa3zpabarbiBasiach B LIETSX:

CO3J1aHMsl eIMHON MH(POPMALIMOHHOM MIATPOPMBI IO CUCTEMaM TETNIOCHAOKEHUS
ropoaa;

noBbIIICHUS 3((HEKTUBHOCTH MH(DOPMALIMOHHOTO O0ECIeUeHHUsl MPOILIECCOB MPHU-
HATHUS PEIICHUH B 00JAacTU TEKyHero (GyHKIIMOHMPOBAHHS U MEPCIEKTHBHOTO
Pa3BUTHUS CUCTEMBI TETNIOCHAOKEHHSI TOPOJIa;

MPOBEJCHUS €IUHON TMOJUTUKH B OpPraHU3allid TEKYIIeW AESTeNbHOCTU Mpe-
MOPUITHIA U B IEPCIIEKTUBHOM PAa3BUTHH BCEHM CUCTEMBI TEIIOCHAOKEHUS TOPO/Ia;
o0ecreyeHns yCTOMUUBOTO IpaJOCTPOUTEIBHOTO PA3BUTHUS TOPOJIA;

pa3paboTKU Mep IS MOBBIIIEHUS HAJAECKHOCTH CUCTEMbI TETNIOCHAOKEHUS TOPO-
na;

MUHUMH3ALUU BEPOSITHOCTH BO3HHWKHOBEHHUS aBapUUHBIX CHUTyallMil B cUCTEME
TEIUIOCHA0KEHUSI.

P33pa6OTaHHaﬂ QJICKTpOHHAA MOIACIIb IIPCAHA3HAYCHA AJIA PCIICHUA CIICAYIOIIUX 3ad-

co37aHusl OOLIErOpOICKOM 3JIEKTPOHHOW CXEMbI CYLIECTBYIOLIIUX U MEPCIIEKTUB-
HBIX TEIJIOBBIX CETEH M OOBEKTOB CUCTEMBI TEIIOCHAOKEHHSI TOPOJCKOIO OKpY-
ra, IPUBSI3aHHBIX K TOIIOOCHOBE rOPOAa;

ONTHMM3ALMN CYIIECTBYIOIIEH CUCTEMBbI TEIJIOCHAOXKEHUs (ONTUMH3AUUs TH-
PABIUYECKUX PEXKUMOB, MOACIUPOBAHUE MEpEepaclpeie]ICHUs] TEIIOBbIX Harpy-
30K MEXJly UCTOYHHUKAMHU, ONpPEAECICHUE ONTUMAJIbHBIX JUAMETPOB MPOEKTUPYE-
MBIX U PEKOHCTPYHPYEMBIX TEIJIOBBIX CETEH U TEII0CETEBbIX OOBEKTOB U T.11.);
MOJICJTMPOBAHUS TIEPCIIEKTUBHBIX BAPUAHTOB PA3BUTUS CUCTEMbI TEIJIOCHAOXe-
HUS (CTPOUTENIHCTBO HOBBIX U PEKOHCTPYKIUS CYIIECTBYIOIUX UCTOYHUKOB TETI-
JIOBOM 3HEPruu, NepepacnpeaesieHUe TEIJIOBbIX HArpPy30K MEXIY UCTOUHHKAMH,
OTpesiefieHue BO3MOXKHOCTH TOJKJIIOUEHHUS] HOBBIX NOTpeOUTENe TernoBon
SHEPIruM, ONPEJIEICHUE ONTUMAIBHBIX BAPUAHTOB KAYECTBEHHOTO M HAJEKHOIO
oOecrieueHuns TEIJI0BOM SHEPTUEH HOBBIX MOTpeOUTeneH u T.1.);

ONEpPaTUBHOIO MOJEIIMPOBaHUSI 0OECIIEUEHUs TEIIOBOM 3HEpPrueil norpedurenei
MPU aBapUMHBIX CUTYaLIUSIX;

OMEpPAaTUBHOIO MOJYYEHUs MH(DOPMAIMOHHBIX BBIOOPOK, CIPABOK, OTYETOB IO
CUCTEME B LIEJIOM IO CUCTEME TEIIOCHA0XKEHHSI TOPO/ia U MO0 OTAEJIbHBIM €€ dJie-
MEHTaM;

MOHUTOPHUHT Pa3BUTHUS CXEMbI TEINTIOCHAOKEHUS TOPOACKOTO OKPYTa;
o0ecrnieyeHre eXerolHOM aKTyalu3aluu CXeMbl TeIulocHa0keHuss MexypedeH-
CKOTO ropojckoro okpyra B cootrBerctBuu ¢ ®3-190 "O TemocHabxeHun'" u
[Tocranosnennem I[IpaBurenbctBa PO Nol54.



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

B pamkax akTyanuzanuu cXeMbl TEIJIOCHAOKEHHUS B YacCTH DJICKTPOHHOM MOJEIU
BBITIOJTHEHBI CJICAYIONIHNE paOOTHI:

* BBIBEPKAa W COOTBETCTBYIOIIAs KOPPEKTHPOBKA TPACCHPOBKH M XapaKTEPHUCTHK

TEIJIOBBIX CETEH MO MPEeAOCTaBICHHBIM JaHHBIM TEIIOCHAOXKAIOIIUX OpraHu3a-
81178

* BBIBEPKAa M COOTBETCTBYIOIIAs KOPPEKTUPOBKA MOJKIIOYEHHBIX MOTpeOUTENeH B
COOTBETCTBHUH C MPEAOCTABICHHBIMU 0a3aMy aOOHEHTOB TEIUIOCHAOKAIONTUX Op-
raHu3aluim;

AKTyaJlIU3UupOBaHHAsl 3JICKTPOHHAsI MOJI€NIb CUCTEMbl TEIJIOCHA0XXEHUS TOPOJCKOTO
OKpyra 0OECIEYMBAET BBIMOJHEHHE BCEX TPEOOBAHUM, MPEIBIBISEMBIX K IJICKTPOHHBIM
MojiensaM B cooTBeTcTBUU C IloctanoBienuem IlpaBurensctBa PO Ne 154 ot 22.02.2012
T.:

a) rpaduyeckoe mpeacTaBiIeHUe 0ObEKTOB CUCTEMBI TEINIOCHAOKEHHUS C MPUBSI3KON K
TOMOTpapUIECKON OCHOBE IOCEICHUS, TOPOACKOI0 OKpyra M ¢ MOJHBIM TOIOJIOTHYECKUM
OITMCAaHHEM CBI3HOCTH OOBEKTOB;

0) macnopTHU3alni 00bEKTOB CHUCTEMbI TEINIOCHA0KECHHUS;

B) MMACIOPTHU3AIIMIO U ONUCAHWE PACUETHBIX €ANMHULl TEPPUTOPUATBHOTO JICJICHUS,

I') TUAPABINYECKAN pAacUeT TEIJIOBBIX CETEH JII0OOM CTENEHH 3aKOJIbLIOBAHHOCTH, B
TOM YHCJI€ TUJIPABIMYECKUN pacueT MpU COBMECTHOU pabOTe€ HECKOIBKMX HCTOYHHKOB
TETUIOBOM SHEPIUU Ha €IMHYIO TEIIOBYIO CETh;

1) MOJICJIMPOBAHUE BCEX BUJIOB MEPEKIIOUECHUM, OCYIIECTBIISIEMBIX B TETUIOBBIX CETSX,
B TOM YHUCJIE€ MEPEKIIOYEHUN TEIJIOBBIX HArpy30K MEXIy UCTOUYHHKAMH TEILJIOBON SHEP-
TUH;

€) pacdeT 0ajJaHCOB TETUIOBOM PHEPTUM IO MCTOYHUKAM TEIIOBOM DHEPTHUU M TI0 Tep-
PUTOPHATBLHOMY MPHU3HAKY;

K) pacueT MoTeph TEIJIOBOM SHEPTUM YEPE3 U3OISALIUIO U C YTEUKAMM TEIJIOHOCUTEIS;

3) pacyeT mokKas3aTesel HaJe)KHOCTH TEIJIOCHAOKEHNS,

1) TPYNIOBbIC U3MECHCHHS XapaKTEPUCTUK 0OBEKTOB (YU4aCTKOB TETUIOBBIX CETEH, ITO-
TpeOuTenei) Mo 3aJaHHBIM KPHUTEPHSIM C IIEIbI0 MOJCIUPOBAHMS Pa3IMYHBIX IEPCIEeK-
TUBHBIX BAPUAHTOB CXEM TEIIJIOCHAOKEHUS,

K) CPaBHUTEIIbHBIE Tb€30METPUUECKUE TpauKu sl pa3pabOTKU U aHaJIU3a CLEHAPH-
€B MEePCIIEKTUBHOTO PA3BUTHS TEIJIOBBIX CETEH.

B pamkax akTyanuzainuu cXeMbl TETUIOCHA0KEHUS B YaCTH AJICKTPOHHON MOJIENU BBI-
MOJTHEHBI CJICAYIONINE paOOTHI:

* co3maHue MojenbHOU 0a3bl - "TemmoceTn MexnaypeueHck 2022" - akTyaau3upo-

BaHHasi MojieJibHasi 0a3a MO CYIIECTBYIOIIEMY COCTOSTHUIO CUCTEMbI TEIJIOCHAO-
JKEHUS,

* BBIBEPKAa W COOTBETCTBYIOIIAsi KOPPEKTHUPOBKA TPACCUPOBKH M XapPaAKTEPHUCTHUK
TEIJIOBBIX CETEH MO MPEAOCTaBICHHBIM JaHHBIM TEIIOCHAOXKAIOIIUX OpraHu3a-
Ui,

* BBIBEPKAa M COOTBETCTBYIOIIAs] KOPPEKTUPOBKA MOJKIIOUECHHBIX MOTPEOUTENCH B
COOTBETCTBHH C MPEIOCTABICHHBIMH 0a3aMi a0OHEHTOB TEIJIOCHAOXKAIOIINUX OP-
raHu3aImi;

* B COOTBETCTBHUHM C MacCTep-IJIAaHOM CO3/IaHUE TIEPCIIEKTUBHOM MOJIeJIbHOW 0a3bl Ha
nepuoa 2033 roaa "Temnocetu Mexnypeuenck 2033";



* MPOBEJCHHUE TUAPABINYECKUX PACUECTOB JIJISl OLICHKU MEPCIIEKTUBHOIO COCTOSHUS
CHUCTEMBI TEIJIOCHA0KEHHUS Ha KOHEIl pacCMaTpUBaEeMOTo Mepruo/a.
B cBsi3u ¢ oTcyTcTBHEM MPUOOPOB y4yeTa Ha TEIUIOBBIBOAAX psiaa uctounukos, [THC
u LTIl ropoackoro okpyra, u (MJIM) OTCYTCTBHEM JaHHBIX O (PaKTHYECKHUX pacXojax Terl-
JIOHOCHUTES, KaTMOPOBKA 3JIEKTPOHHOM MOJIEIU M0 (paKTHUYECKUM IapaMeTpaM BBITIOTHE-
Ha TOJIBKO IO TEIIOBBIM ceTsiM Pationnon korenpHor MVYII "MTCK", korenbHbIM Neda-5,
Nel2 OO0 "VTC".



3. Onucanue NPOrpaMMHOr0 KOMILJIEKCA.

3.1. O0mue moJI0KeHUsI.

B kauecTBe 6a30BOro MpOrpaMMHOI0 OOECIEUEHUs AJI1 CO3AAHUS AJIEKTPOHHOU MO-
JeJId CUCTEMBl TEMJIOCHA0KEHUsI TOPOAA MCIIONb30BAJICA MPOTrPAMMHO-PACUETHBIA KOM-
mekc ZULU.

B nmanHOM paszene mpeacTaBiIeHO KpaTKoe onmucaHue (PyHKIMOHAIBHBIX BO3MOXKHO-
CTEHl OCHOBHBIX MOJYJIEH MpOorpaMMHO-pacdeTHOro komruiekca ZULU, HeoOXouMbIX st
AKCIUTyaTauu OM:

*  cepBep reonH(pOpPMAIMOHHON cucTeMbl Zulu;

* HHCTpyMeHTalbHas reonHopmanronHas cucrema [ MC Zuluy;

* MakeT pacueToB cerel TeruocHabxkeHus ZuluThermo;

3.2. CepBep reonnpopmManuoHHoi cucrembl Zulu.

ZuluServer - cepsep 'C Zulu, nmpemocTaBisromyii BO3MOKHOCTh COBMECTHOW MHO-
rOTO0JIb30BaTEILCKON PabOThI C T€OJaHHBIMU B JIOKAJIBHOW CETH U riiobanbHOU cetu UH-
TEpPHET.

JlocTyn k cepBepy ocyiectBisgercs yepes nporokoi TCP/IP. Cepsep ZuluServer na-
€T BO3MOXKHOCTh MCKITFOUUTD (paliIOBBIN TOCTYI KIMEHTa K IaHHBIM Ha cepBepe. Kinenrty
HeJIoCTyHa UH(pOpMaIus 0 PU3NIECKOM XPAaHEHUH JaHHBIX U OTCYTCTBYET BO3MOKHOCTh
VX HECAaHKIIMOHUPOBAHHOTO U3MEHEHMUS.

Takxke eCTb BO3MOKHOCTh PAa3TPAHUYUTD IOCTYII K TAHHBIM MEXKIY MOJIb30BATEIISIMU.
Cucrema napoJieil 1 mpaB MO3BOJISIET MPEIOCTABIATh PA3HBIM MMOJBb30BATENSAM PA3JIMYHBIE
BO3MOXHOCTH M OTPAaHUYEHUS JIJIs1 TOCTYyNa U pabOThI C TaHHBIMHU.

I'IC Zulu, coxpanssi Bce BO3MOKHOCTU HacTosibHOUM Bepcun ' MIC, umeeT BCTpOEH-
HBIM KiMeHT ZuluServer U MOXXET OTKPBIBaTh KapThl, CIIOH, MPOCKTHI U JPyTrUe JaHHBIC
Zulu kak C JIOKaJbHOM MAIlMHBI, TAK U C YAAJIEHHOTO KOMIIBIOTEpA, TJI€ YCTaHOBIICH
ZuluServer.

Jlyist Toro, 94TOOBI MOJAKIIOUUTHCS K cepBepy ZuluServer mocratouHo ykasath ero IP
aapec, MO0 UMsI KOMITbIOTEpa B JIOKAJIBHOW CETH WIIU K€ UMsI JOMEHa, €CJIU CepBep pac-
TMOJIOKEH B ceTH IHTEpHET.

3.2.1. Ocooennoctu ZuluServer.

Anpecanus JaHHBIX

I'IC Zulu B cBo€i paboTe ¢ JaHHBIMU UCTIOJB3YET NMYTh K (aiiljiaM CJI0eB, KapT, MPo-
€KTOB W JIPYTUX, OTH JaHHBIC MpeAcTaBsonuM. [IyTe Kk ¢aiay MOXKeT OBITh JTOKAIbHBIM
THTIA "C:\Zulu\3nanus 6e3 HOMepoB.b00" WIH CCTEBBIM BUJIA
"\\server\C\Zulu\3ganus 6e3 nHomepos.b00". JIas mocTyma ke K JaHHBIM Ha cepBepe, Zulu
nonb3yercst  aapecom  pecypca  URL  (uniform  resource location) Buaa
"zulu://server/3nanusa_6e3 HomepoB.zIl". IlogoOHO ToMy, Kak BeO-Opay3ep HCHOIB3YET
URL nnsa noctyma k ctpanuiriam Be6-caita, [ UC Zulu ucnonssyet cBoit Tun URL nist an-
pecaruu K JaHHBIM Ha cepBepe ZuluServer.

HaJio:xxeHue cj10eB ¢ pa3HbIX cepBepoB

I'C Zulu naet BO3MOXXHOCTh pab0OTaTh OJHOBPEMEHHO C KapTaMH U CJIOSMH C pa3-
HBIX CEPBEPOB M HAKJIAJIBIBATH B OJTHOW KAPTE CJIOM C JIOKAJIbHOM MAIIMHBI U CJIOU C CEp-
BEpa JIPyTr Ha JIpyra B IMPOU3BOJILHOM ITOPSIKE.



Hamnpumep, Ha kKapTy MECTHOCTH B BUJE CJIOEB, 3arpyKEHHBIX C YJAJICHHOTO cepBepa
(momyctum, u3 VHTepHETa) MOXKHO HAJIOKUTh IUJIAH MPEANPUITHS C cepBepa JaHHOTO
OPEeAnpusATUs, a MOBEPX PACIOJIOKUTh CXEMY HHKEHEPHBIX KOMMYHMKAIUMM, pacroyio-
KEHHYIO Ha KJIIMEHTCKON MalluHe.

MHoronoJib30BaTe/IbCKOe peJaKTUPOBaHNe

ZuluServer naeT BO3MOKHOCTh OJHOBPEMEHHOTO PEIAKTUPOBAHMS OJHHMX M TEX KE
rpaduyeckux M TaOJUYHBIX JaHHBIX HECKOJBKHUMH Mojb3oBatensiMu. [Ipu 3Tom Bemercs
HE3aBHCHUMBIH JIJIS1 KaXKJI0TO TMOJIh30BaTEINS KypHAII OTKaTa.

ABTOMaTHYECKOE 00HOBJIEHHE KapThbl

HpI/I HU3MCHCHHUH AAaHHBIX OAHHM H3 KJIIMCHTOB, CCPBCP OIIOBCIIACT BCCX KIIMCHTOB,
IMOJIB3YIOIIUXCA B ,Z[aHHBIﬁ MOMCHT 3THUMHU OAHHBIMH, YTO IIPUBOAUT K aBTOMATHYCCKOMY
OOHOBJICHUIO JaHHBIX Ha KapTec.

Iy0onukanust JaHHBIX

ZuluServer crlaHUPOBaH TakK, YTOOBI 1aTh BO3MOXKHOCThH OBICTPO M MPOCTO OMyOTH-
KOBaTh JIaHHbBIE, CO3J]aHHBIE C TOMOIIBI0 HacToiabHOM Bepcuu [MIC Zulu. ®dusnyeckuii
(dopMaTr JaHHBIX MPU PTOM HE MEHsieTcs. /[0CTaTOYHO ¢ MOMONIBIO YTUIUTHI TOATOTOBKHU
JAHHBIX WM BPYUYHYIO HACTPOUTH CCHUIKU Ji cepBepa ZuluServer u naHHbIE CTAHOBSITCS
noCcTynHbBIMH B ceTh. [Togo0HO Beb-cepBepy, cepBep Zulu mo 3ampocy ¢ KIMEHTCKOro Me-
CTa HY>KHOTO pecypca MPeIOCTABUT TAHHBIE, COITOCTABIICHHBIE C 3TUM PECYPCOM.

AJIMMHUCTPUPOBAHUE JAHHBIX

ZuluServer npeaoCcTaBiIsieT BO3MOKHOCTh Pa3TPaHUYUTh JIOCTYI K JJAHHBIM M Ha3Ha-
YUTh Pa3JIMYHbIE ITPaBUiIa U IIpaBa JOCTyIa K HUM. MOXHO NpPEeNOCTaBUTh KaK aHOHUM-
HBIM JOCTyNa K JaHHBIM JIJISl ITUPOKON IMyOIMKHU, TaK M OTPAHUYHTH €ro JIJIS y3KOro Kpyra
MI0JIb30BATEIIEH, ONPEACIINUB I KAXKAOT0 U3 HUX KaKUE OINepaluy C JaHHBIMU €My pas-
pELIEHBI.

Web-ciyxo1 WMS u WFS

ZuluServer mo3BossieT paboTaTh C JaHHBIMU cepBepa mno crneuudukauusim WMS
1.1.1, WMS 1.3.0 (WebMapService) u WFS 1.0.0 (WebFeatureService) pazpadoTaHHbIMU
OGC (OpenGeospatialConsortium).

Web-cnyx6a WMS mo3Bosisier oToOpakaTh CIIOM M KapThl cepBepa Ha KIIMEHTAX,
noA-aepkuBaromux creuudukanuu WMS, B yactHocTH, Zulu, GoogleEarth, GoogleApi,
OpenLayers, YandexMap, Maplnfo, ArcGIS u ap.

Web-ciayxx06a WFS obecrieunBaeT 10CTyI K BEKTOPHOM U CEMaHTHYECKOH HH(pOpMa-
IIUU cepBepa ISl KIMEHTOB, MOIEPKUBAIOIINX JAHHYIO CHIEIIU(PUKAIUIO.

IIpocTpancTBeHHBbIH GUIBTP K JAHHBIM

IIpaBa mocrymna K CEpBEpHBIM JAAHHBIM IS TOJIB30BATEI WM TPYIIBI MOJIb30BaTE-
JIelt MO’KHO OTPaHUYHTh 00J1aCThIO, 3aJJAHHON MPOCTHIM UM COCTABHBIM ITOJTUTOHOM.

Ecnu BBeneHo Takoe orpaHWyYeHHE, TO TMOJIB30BATEIh CMOXKET OTOOpaKaTh CIOW U
OTIEpUPOBaTh JAHHBIMHU TOJILKO B MpeJieax yKa3aHHOUM 00JacTy.



ABTopu3anusa Windows

IIpu coemunenun ¢ ZuluServer BO3MOXXHO HCHOJIb30BaTh YYETHBIE CBEICHHS
Windows s aBTOpH3aliuu IOJb30BaTeNsl Ha CepBepe, Kak ATO JejlaeT, Hampumep,
Microsoft SQL Server. ITonb30BaTento He HY’KHO IMTOCTOSTHHO BBOJIUTH JIOTHH U TIAPOJIb.

3.3. UucTpymenTaibHas reounpopmannonnas cucrema I'MC Zulu.

['MC Zulu - uncTpyMeHTanbHasi reOMHPOPMAIIOHHAS CUCTEMa JIJIsl CO3/IaHuUs AJIEK-
TPOHHBIX KapT, IUIAHOB U CXeM, HH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM, BKITIOUYAsT MOJIEIH-
pOBaHNE UHXEHEPHBIX KOMMYHUKAIIUN U TPAHCIIOPTHBIX CUCTEM.

['eonndopmarnmonnas cuctema Zulu npennasnadena st paspadorku ['MC mpuo-
KEHHM, TpeOYIOIMX BU3YyaIH3allMU MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM H PacTpoO-
BOM BHUJIE, aHAJIU3a UX TOTOJIOTUU U UX CBSI3M C CEMAHTUYECKUMU 0a3aMu JaHHBIX.

C nomotpio Zulu MOXHO €CO3/1aBaTh BCEBO3MOXKHBIE KapThl B T€OrpapuuecKux Mmpo-
EKIUAX, WIN TJIAH-CXEMBI, BKJIIOYas KapThl U CXEMbl HHKEHEPHBIX CETEH C MOIAAEPIKKON
UX TOIOJIOTMH, pabOTaTh ¢ OOJIBIIUM KOJIUYECTBOM PACTPOB, IPOBOJUTH COBMECTHBIN Ce-
MaHTUYECKUA M MPOCTPAHCTBEHHBIN aHaIN3 Tpaduueckux U TaOJIWYHBIX JAaHHBIX, CO3/a-
BaTh PA3JINYHbIE TEMATUYECKUE KAPTHI, OCYLIECTBIIATH SKCIIOPT U UMIIOPT JAHHBIX.

['MC Zulu no3BoaseT UMIOPTHPOBATh JaHHBIC M3 TaKUX mporpamm kak Maplnfo,
AutoCAD, ArcView. B pe3synbrare umnopra OyayT MOJy4€Hbl BEKTOPHBIE CIIOU C TOTO-
BBIMU OOBEKTaMH, IIPU ATOM BCE XapPAaKTEPUCTUKH, TAaKUE KaK MacluTad, UBET U MpOYne
OynyT coxpaHeHbl. Eciiu k o0bekTaM B 00MeHHOM popmaTe Oblila MpUKperyieHa 0as3a JaH-
HBIX, TO OHA TakK e uMnoprtupyercs B Zulu.

[Tomumo ummoprta Zulu uMeeT BO3MOKHOCTh IKCIOPTa rpa)uuecKuX JAaHHBIX B Ta-
kue nporpammbl kKak Maplnfo, AutoCAD u ArcView. DKCOPT CeMaHTUYECKUX JTaHHBIX
BO3MOJKEH B 3JIeKTpoHHYI0 Tabnuily MicrosoftExcel unu ctpanuiry HTML. B cucreme
Zulu Taxxke MoryTt 0e3 npeoOpa3oBaHMsI UCIIOIb30BATHCS OMUCATENIN PACTPOBBIX OOBEKTOB
B ¢popmatax Maplnfo u OziExplorer.

['eoundopmanmonnas cucrema Zulu 1mo BHeIIHEMy BHUIy BeCbMa MOX0ka Ha MTUPOKO
pacmpocTpaHeHHbIe TIPOYyKThI cemeiictBa MicrosoftOffice n umeer cxoxkee obopymoBa-
HU€ MEHIO U [TaHeJIed HHCTPYMEHTOB.

3.3.1. Boamo:xxknoctu 'MC Zulu.

Cucrema 06maaeT MUPOKUMH BO3MOKHOCTSIMHU:

* CO3/aBaTh KapThl MECTHOCTH B PA3IMUYHBIX Treorpauueckux CUcTeMaxX KOOpAH-
HaT ¥ KapTorpapuyeckux MNPOEKLUHUsIX, OTOOpakaTb BEKTOpPHbIE TrpaduyecKue
JaHHBIE CO CTTIAXUBAHUEM U 0€3 CTIIa)KUBaHMS,

*  OCYIIECTBISATH OOpabOTKY pacTpoBbIX u300pakeHuit (opmaros BMP, TIFF,
PCX, JPG, GIF, PNG npu moMoIiu BCTpOEHHOTO TpaduuecKoro peaakTopa;

*  TI0JIb30BATHCS JAHHBIMU C CEPBEPOB, MOJIEPKUBAIONUX crienudukanuo WMS
(WebMapService);

* C MOMOIIBIO CO3/IaBAEMBIX BEKTOPHBIX CIIOEB C COOCTBEHHBIM OMHAPHBIM (hopMa-
TOM, 00€CIIEYMBAIOLINM BBICOKYIO CKOPOCTh PaOOTHI, BEKTOPU30BAaTh PAaCTPOBBIC
M300paKeHHUS;

* TpW BEKTOPU3AlMHM KCTOJIH30BATh KaK NMPUMHUTHBHBIE OOBEKTHI (CUMBOJBHBIC,
TEKCTOBBIC, TMHEHHBIE, TUIOIIAIHBIC) TaK H THIIOBbIE OOBEKTHI, ONTMCHIBAEMEBIE Ca-
MOCTOSITENIEHO B CTPYKTYpE CII0S;



* paboTaTh C CEMAaHTHUUYECKUMU JTAHHBIMU, MOAKIIOYAEMBIMHU K CJIOI0 U3 BHEUIHUX
ucrouynukoB BDE, ODBC umu ADO uepe3 onucarenu 0a3 AaHHBIX (MOJTy4aTh
naHHble MOkHO M3 TaOaui Paradox, dBase, FoxPro; MicrosoftAccess; Microsoft
SQL Server; ORACLE u apyrux uctounuko ODBC unu ADO);

*  BBINOJHATH 3alpOChl K 0a3aM JIaHHBIX C OTOOPAKEHUEM pe3yJIbTaTOB Ha KapTe
(mouck ompeaesieHHON HH(POpPMalIUK, HAXOXKACHUE CYMMBbI, MAKCUMaJIbHOTO, MH-
HUMAJLHOTO 3HAYEHUS, U T.1I.);

*  BBINOJHATHh IPOCTPAHCTBEHHBIC 3aMPOCHI IO OOBEKTaM KapThl B COOTBETCTBUU CO
cnerupurausamu OGC;

*  co3JaBaTh MOJEIb penbeda MECTHOCTH U CTPOUTH HA €€ OCHOBE M30JIMHUU, 30HBI
3aTOIUICHUS TPOMUIHN U PacTphl penbeda, pacCUUTHIBATD TIIOMIAIA U 00BEMBI;

* OJKCHOPTHPOBATh JAHHBIE U3 CEMAaHTHYECKOW 0a3bl WM pe3yJbTaThl 3ampoca B
anekTpoHHyto Tadauiy MicrosoftExcel nnu ctpanuiny HTML;

* TPOrpaMMHO WM TO CEMaHTHYECKUM JaHHBIM CO3/1aBaTh TeMaTHYECKUE pac-
KPacKH, C TOMOIIIbIO KOTOPBIX MEHSETCS CTUIIb OTOOPAKEHUS OOBEKTOB;

*  BBIBOJMTH JIJISl BCEX OOBEKTOB CJIOS HAJIUCU WM OUPKHU, TEKCT HAAMUCH MOXKET
KaKk OpaTbCsl U3 CEMAHTHUECKOW 0a3bl JIAHHBIX, TaK U TMEPEOINpPEeAesIThCS MPOo-
IPaMMHO;

* 0TOOpakaTh OOBEKTHI cJl0sl B (hopmate 1nceBgo-3D Mo3BOJISIONIEM BU3YATU3UPO-
BaThCSI OTHOCUTENbHBIE BEICOTHI OOBEKTOB (HAIIPUMED, BHICOTHI 3/1aHHI );

*  CO3/1aBaTh M UCMOJb30BaTh OMOJIUOTEKY IpadUUECKUX AJIEMEHTOB CUCTEM TEILIO0-
CHA0XXEHMS U PEXUMOB UX PYHKIIMOHUPOBAHUS;

* CO37aBaTh PACUCTHHIC CXEMbl WHKCHEPHBIX KOMMYHHKAIIUA C aBTOMATHYCCKUM
(dbopMupOBaHHEM TOTIOJIOTUH CETH U COOTBETCTBYIOIMINX 0a3 TaHHBIX;

*  HU3MEHSTH TOMOJIOTHIO CETEH U PEXKUMBI pabOTHI €€ STIEMEHTOB;

* pemath TOMOJOTUYECKUE 3a/1auu (M3MEHEHHE COCTOSHUS O0OBEKTOB (TEpeKIItoUe-
HUS1), TIOMCK OTKJIFOYAIOIIUX YCTPOMCTB, MOUCK KpaTyaWlIuX MyTeW, MOUCK CBs-
3aHHBIX 00BEKTOB, IIOUCK KOJIEIT);

* i OBICTPOTO TEPEMENICHHUSI B HY>)KHOE MECTO KapThl YCTAHABIMBATH 3aKIIAIKU
(3akJiajika Ha TOYKY Ha MECTHOCTH C OMPEIEIICHHBIM MacIiTaboM OTOOpaKeHus U
3aKJa/ika Ha OTpeIeNIeHHbI 00BEKT €10 (BeChMa yA00HO, €ClIu OOBEKT - JBU-
KYIIHICS 10 KapTe));

* C NOMOIIBIO MPOEKTOB PACKPHIBATh CTPYKTYpPY TOTO WM HMHOTO OOBEKTa, M300-
PaXXEHHOTO Ha KapTe CXeMaTU4HO;

*  CO3/1aBaTh MaKeThI MEYaTH,

* umMmnoptupoBath rpadguueckue ganusie u3 Maplnfo (MIF/MID),AutoCADRelease
12 (DXF) u ArcView (SHP);

* sKkcnopTHpoBath rpaguueckue ganusie B Maplnfo (MIF/MID), AutoCADRelease
12 (DXF), ArcView (SHP) u WindowsBimmap (BMP);

* co3JaBaTh MakpoOCH Ha s3bikax VB Script wim JavaScript;

*  OCYHIECTBJISITH MPOTPAMMHBIN JOCTYN K JaHHBIM 4epe3 OOBEKTHYIO MOJETb JJIs
HaIMCaHUs COOCTBEHHBIX KOHBEPTEPOB;

* co3JaBaTh COOCTBEHHBIC MPUIIOKEHUS, paboTaroue o 1 ynpasienuem Zulu.

3.3.1.1. Opranu3anus rpajpuuecKux JaHHBIX.

I'padmueckue naHHbIe OpraHU30BaHbl MOCIONHO. ClION SIBIsSETCS OCHOBHOUM MH(OP-
MaIIMOHHOM euHUIIeH cucTeMbl. KaXKplil 00BEKT CJI0S MMEET YHUKAIbHBIN UaeHTU(PUKA-
top (ID nnu "kimrou”). [TogaepxxuBaemble TUIIBI CIIOEB:



*  BEKTOPHBIC CIIOH;

*  pacTpoOBBIC CIIOU;

* cou penbeda;

« cimou WMS (Web Map Service).

BexkTopHbIe ciion

BexTopHble ciou uMeroT coOCTBEHHBIM OMHApHBIN (opMaT AaHHBIX, YTO oOecredu-
Ba€T BBICOKYIO CKOPOCTh Pa0O0THI rpad)iIECKUX U TOMOJOTHICCKUX aaropuTMoB. Meercs
BO3MOKHOCTh MPOrPAMMHOI0 JOCTYMAa K JaHHBIM 4epe3 0OBEKTHYIO MOJIEIb JJIsl Haluca-
HUS COOCTBEHHBIX KOHBEPTEPOB.

OOBEeKTBl BEKTOPHOTO CIIOSI JIEJSTCS Ha MPOCThIE (MPUMHUTHUBBI) M TUIIOBBIE (KIaccH-
¢bunupoBaHHbIE 0OBEKTHI).

[IpuMUTHBBI MOTYT OBITh:

* TOodYeuHbIe (MUKTOrPaAMMBbI WK ""CUMBOJIBI");

*  TEKCTOBBIE;

*  JMHEWHbIC (JTUHUH, TOJWINHHIHN);

*  IUIOAAHBIE (KOHTYPHI, TOJTUKOHTYPHI).

TunoBsie 0OBEKTHI OMUCHIBAIOTCS B OMOIHMOTEKE TUTIOB 00BbEKTOB. KaXK/pIil THI OMMu-
ChIBACT ILIOIIQJHOM, TUHEHHBIM WM CHMBOJIBHBIM THIOBOW rpaduuecKkuii 00bEeKT, HMEeT
MOJIb30BATEIBCKOE HA3BAaHUE U MOXKET OBITh CBSI3aH C COOCTBEHHOM CEMAaHTUYECKOW 0a3oi
JTaHHBIX.

Kaxxnprit Tvm 00beKTa MOYKET UMETh HECKOJIBKO PEKMMOB, KOTOPBIE UMEIOT TOJIh30-
BaTEJIbCKOE HA3BaHUE, U 3aJIal0T Pa3JIMYHBIC CIIOCOOBI OTOOpAKEHUSI TAaHHOTO TUIIOBOTO
00BEKTA.

TumnoBbie 00BEKTHI MOTYT OBITh:

*  TOYCYHBIC (MMKTOrPAMMbI HIIK "CUMBOJIBI");

*  JMHEHHbIC (JTUHUH, TOJWIMHHIHN);

*  IIOHIaJAHbIE (KOHTYPHI, IOJUKOHTYPHI).

ATpuOyTHMBHbBIC WM CEMAaHTHYECKUE TAHHBIE BEKTOPHOTO CIIOSI XPAHSTCS BO BHEII-
HEM HMCTOYHHMKE JAHHBIX U MOIKIIOYAIOTCS K CJIOK 4epe3 COOCTBEHHBIN OmucaTelh 0a3bl
naHHBIX. K 0THOMY CIIOI0 MOXKET OBITh MOIKIIOYEHO MOMEPEMEHHO MPOU3BOIBLHOE YUCIIO
CEMaHTUYECKUX 0a3 JaHHBIX. [[pUMUTUBBI TONB3YIOTCS OOIEH CeMaHTUYeCKOW Oa3oi
JAHHBIX, TUTIOBBIE OOBEKTHI - COOCTBEHHOM JJI KQXKIOTO THTIA (OJHAKO JIJIST Pa3HBIX THUIIOB
MOYKHO TOJIKJTIOUUTb OJHY U TY Ke 0a3zy).

PacTpoBsie ciion

PacTpoBbiM ciioeM MOXKET ObITh JIMOO OTACIBHBIN PacTPOBBIM OOBEKT, MO0 rpymnmna
pacTpoBbIX 00BEKTOB. PacTpoBasi rpymnmna MOXET COAEpPKaTh MPOU3BOJIBLHOE YUCIO PaCT-
POBBIX OOBEKTOB WJIM BIIOKEHHBIX PACTPOBBIX Ipymil. Yucio pacTpoB B clioe OrpaHUUYEHO
JUIIH JUCKOBBIM TPOCTPAHCTBOM (Zulu cmpaBisieTcsi ¢ MOJIeM W3 HECKOJIbKHX THICSY
pacTpoB).

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

3.3.1.2. PaboTa ¢ cucteMaMu KOOPAMHAT U KapTOrpapuyecKNMH NPOEeKIUSIMH.
['padrueckue maHHBIE MOTYT XPaHUTHCS B PA3IMYHBIX CHCTEMaX KOOPAMHAT U OTOO-
pakaThCsl B PA3IMYHBIX MPOCSKIHUIX TPEXMEPHOUN MOBEPXHOCTH 3€MJIH Ha TUIOCKOCTb.
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Cucrema mpensaraetT HabOp MpenoNpeneeHHbIX cucteM koopauHat. Kpome Toro
NOJIb30BATENIb MOXKET 3a7aTh CBOK CUCTEMY KOOPAMHAT C MHAWBUAYAJIBbHBIMU MTapaMeTpa-
MU JJIS1 TOAIEPKUBAEMBIX CUCTEMOM MTPOEKIIHIA.

B yacTHOCTH 3Ta BO3MOKHOCTB MO3BOJISIT, IPU M3BECTHBIX MapaMmeTpax (KIJrodax rme-
pexoja), IpUBS3bIBATH JaHHBIC, XPAHSILIUECS B MECTHOM CHCTEME KOOpPJIMHAT, K OJHOU U3
1J1I00aJIbHBIX CUCTEM KOOPUHAT.

JlaHHBIE MOKHO TIEPENPOCIIUPOBATH U3 OJHON CUCTEMBI KOOPAUHAT B JPYTYIO.

3.3.1.3. Opranmu3auusi CeMAaHTHYECKHX JaHHBIX.

CeMaHTHYECKHE JaHHBIC TOAKIIOYAIOTCS K CJOK W3 BHEIMIHUX WMCTOYHUKOB
BorlandDatabaseEngine (BDE), OpenDatabaseConnectivity (ODBC) WIH
ActiveXDataObjects (ADO) uepe3 onmcarenu 6a3 JaHHBIX.

[TonyyaTh 1aHHBIE MOYKHO HU3:

e Tab6aun Paradox, dBase, FoxPro;

» MicrosoftAccess;

* Microsoft SQL Server;

« ORACLE;

* gapyrue ucrounnku ODBC wim ADO.

NMunopr/akenopT AaHHBIX

Bo03MOkeH UMIIOPT/3KCIOPT JAHHBIX B CIEAyIOKE (pOpMaThI:

« Maplinfo MIF/MID;

 AutoCAD DXF;

» Shape SHP;

*  Oxkcnopt kapthl (WindowsBitmap (BMP));

¢ Dkcnopt cemanTuueckux AaHHbIX (MicrosoftExcel, HTML, TexctoBbiit hopmar).

3.3.1.4. IIpeacraBiieHue JaHHBIX HA KapTe.

Kapra moxeT comepkarb MPOU3BOIBHOE YHCIO IPaUUECKUX CIOEB - OJHU U TE€ XKe
rpadguyecKue CIou MOTYT ObITh MOMENICHBI B pa3Hble KApThl C Pa3HBIMU HACTPOMKAMU
otoOpaxenus. Kapta nMeer BO3MOXKHOCTb 3aJaHUs IOJIb30BATEIBLCKOIO MMEHH, IIBETa
¢oHa 1 MacIITAOHOMN CETKHU.

JlaHHbIE, XpAHSIIUXCS B PA3HBIX CHCTEMaX KOOPAMHAT, MOKHO OTOOpaXaTh Ha OJJHOM
KapTe, B OAHOW M3 KapTorpaduyeckux npoekuuil. [Ipu 3ToM nepecuer koopAauHat (eciau
OH TpeOyeTcs) U3 OAHOrO AaTyMa B APYTrod U U3 OJAHOW MPOEKLUUH B APYTYIO IPOU3BOIUT-
Csl IpY OTOOpaKEHUM ''Ha JIETY .

[IpuMUTHBBEI MOTYT WMETh WHIWBHUIyAJIbHBIC CTHJIM OTOOpakeHHS (IIBET, CTHIIb,
TOJIIIMHA JTUHUM; UBET U CTUJIb 3aJIMBKU; MUKTOrpaMma; popMar TekcTta). TumnoBbie 00b-
€KThl UMEIOT CTHJIb B 3aBUCHUMOCTH OT pPEeXHUMa (COCTOSIHMS), KOTOPBIA OIpeaenseTcs B
OMOIMOTEKN TUIIOB 00BHEKTOB ¢J0si. CTUITh MPUMUTHBOB MOKET MEPEOTPEIEATh KapToH -
JUTSI BCEX MPUMUTHUBOB MOYKHO MPUHYAUTEILHO 33/1aTh OJIMH CTUJIb.

Ctunb 00BEKTOB MOXKHO MEHSTH C IMOMOILBIO TeMaTHUECKUX packpacok. [Ipu stom
packpacka MOXET OBbITh CO3/]aHa 110 CEMAHTUYECKUM JIaHHBIM WU IPOTPaMMHO.

EcTb BO3MOXHOCTH BBIBOJIUTH AJISI BCEX OOBEKTOB CJIOS HAAMUCU WM OUpkH. Tekct
HAAMKUCH MOXET OpaThCsi U3 CEMAaHTHUUECKON 0a3bl JaHHBIX. TEeKCT HAAMUCU TAK)KE MOMKET
MEePEONPENENSITHCS MPOrPaMMHO. BUpKU reHepupyroTcs aBTOMaTUYECKH, HO MOTYT TTOTOM
PacCTaBIATHCA MOJIH30BATEIEM B HY>KHOE PACIIOIOKEHUE U B HY>)KHOW OPUEHTALIMH.
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Jlnst ObICTpOro IMepeMelieHuss B HY)KHOE€ MECTO KapThl MOXHO yCTaHABJIMBaTh 3a-
KJIaJIKU. 3aKiIaJKa Ha TOYKY Ha MECTHOCTH C OIpe/eIeHHBIM MacIITaboM 0TOOpaKEeHHUS.

Kapty MoxHO medaTaTh ¢ pa3IuyHbIMHU ONIKUSIMU (HAa OJTHOM CTPAHMIIC WU HECKOJb-
KMX CTpaHUIaX, B 3aJITaHHOM MacIlTade WM BIHUCAB B 3aJlaHHbIC radapuThl, HA CTPaHHUIIAX
JUTSL TIOCJIEYIOIIEH CKIICHKH U T.1.).

3.3.1.5. Opranusanus Kapr.

Nmeercst BO3MOXKHOCTh YJOOHO OpraHu30BaTh KapThbl, 0ObEIUMHEHHbIE O0ILEH Tema-
TUKOW. COBOKYITHOCTh KapT, OOBEAMHEHHBIX OOLIUM MOJIb30BATEIIbCKUM UMEHEM U, €CIIH
TpeOyeTcs, HaOOPOM HEePaAPXUUECKHUX CBSI3EH MEXKIy STUMHU KapTaMH, MPEACTaBIsET COOOU
MTPOEKT.

B paMkax mpoekTa KapTbl MOKHO CBSI3bIBaTh MEKIY COOOI C MOMOILBIO TUIIEPCCHI-
Jok. ['unepccbuika onpenensiercs oT 00bEKTa B OJTHOM KapTe K Ipyroi Kapre ¢ yKazaHUueM
MECTOPACIIOIOXKEHUS U MacuITada.

3.3.1.6. PenakTupoBanmne 00bEeKTOB.
JIyist peakTUpOBaHUs U BBOJIa OOBEKTOB MPETYCMOTPEHBI:
*  BO3MOXHOCTH BBOJIa U PEIAKTUPOBAHMUS:
- BBO/JI C DKpaHa MBIIIKOM;
- BBOJI ITO KOOpJMHATAM C KJIaBUATYPHI;
- TPACCUPOBKA JIMHHUI;
- aBTO3aMbIKaHUE KOHTYPOB;
- BBIpE3Ka/KOMMPOBaHUE/BCTABKA — IyOJIMPOBAHUE;
- IOBOPOT OOBEKTA.
* omnepauuu oTMeHbl/Bo3Bpata AeiictBus (Undo / Redo).
*  pEIaKTUPOBAHUE IPYIIIIHI OOBHEKTOB:
- yIaJICHUE - TIEPEMEIIICHHE;
- TyOnmupoBaHue;
- IIOBOPOT - BBIPE3Ka/KOIMMPOBAHKE/BCTaBKA.
*  pEIaKTUPOBAHHE DJIEMEHTOB OOBEKTA:
- IepeMeIcHue/ yaaneHue/BCTaBKa y3J/0B;
- IepeMeIieHue/ yaajaeHue peoep;
- pa3OreHne yJ9acTKa CUMBOJIBHBIM OOBEKTOM.
* TpaHcopmarusi.

3.3.1.7. BekTopHbIe OBepJieiiHbIe ONepanuu.

Ogepuieii - onepanys HaJIOXKEHHS IPYT Ha Apyra IBYyX WK OoJiee CIIOEB, B pe3yiIbTaTe
KOTOpOM 0o0pa3yercsi OAWH MPOU3BOAHBIA CIIOH, COAEpP AL KOMIIO3UILUIO IPOCTpaH-
CTBEHHBIX O0BEKTOB HCXOJHBIX CJIOEB, TOMOJOTUIO 3TON KOMIO3UIUHU U aTpuOyThI, apu Q-
METHUYECKH UJTU JIOTUYECKU POU3BOAHBIC OT 3HAYCHUH aTpHOYyTOB UCXOTHBIX OOBEKTOB.

[TonnepsxuBaroTcs ciaenyrole BEKTOPHbIE OBEPIICIHBIC OTIEepaliH:

* o0benuHeHue 00bEKTOB ¢ HacienoBaHueM ID (yHUKaIbHOTO HACHTHU(PHUKATOPA);

*  pa3beIMHCHUE OOBEKTOB;

*  pa3jelieHHe OJHOTO 0OBEKTA TPYMION OOHEKTOB,;

*  BBIPE3Ka U3 OJJHOTO OOBEKTA 00JIACTH TPYIITBI 0OHEKTOB;

* oTpe3aHue 00bEKTa BHE 00JIACTU IPYIIIbI IPYTUX OOBEKTOB;

*  Y3JIOBAaHWE;

*  OydepHbIE 30HBI;
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®* IIOCTPOCHHUEC KOHTYPOB IIO CCTH.

3.3.1.8. KoppekTupoBka pacTpos.

B cucteme peannzoBaHa KOPpEKTUPOBKA PACTPOBBIX (haliIoB, COAEPIKAIIUX CKAHUPO-
BaHHYIO C IJIAHIIETOB TOMOOCHOBY. KOppEeKTUPOBKA HUCKAXEHUN CKAaHUPOBAHUS MPOU3BO-
JUTCS TI0 TOYKaM pacTpa, KOOPJAUHATHI KOTOPBIX U3BECTHBI. Kak MUHUMYM JTOJKHBI OBITH
M3BECTHBI YETHIPE TOUKH, ONIPECISIONINE YIJIbI IIJIAHIIETA.

[Ipouenypa KOPpEKTUPOBKU CO3/1AE€T HOBBIM PacTp, yIJibl KOTOPOro COBIAJAIOT C yTI-
JaMU IUIaHIIETa, T.€. MpoLeaypa KOPPEKTUPOBKU OOpe3aeT OTCKAaHUPOBAHHBIE, HO JIMIII-
HUE, MOJIS.

3.3.1.9. MoaeaupoBanue ceTeil M TOMOJOTHYECKHE 3a1a4U HA CETHAX.

Hapsiny ¢ o6brunsiM juist TUC paznenenueM oObEKTOB Ha KOHTYPBI, JIOMAHbIE, KOM-
OMHUPOBAHHBIE KOHTYpPbI, KOMOMHUPOBAHHBIE JIOMaHble, Zulu MOAAEPKUBAET JHHEHHO-
y3J0BYIO TOIOJIOTHIO, YTO IO3BOJISIET MOJEIUPOBATh WHXKEHEPHBIE CETH U JpYyrue ce-
Tu. Tornosoruyeckasi cereBasi MoJielib MPECTaBIsAeT co0oil rpad ceTu, y3igamu KOTOPOTo
SBJISIFOTCSL TOYEUHBIE OOBEKTHI (KOJOIBI, UCTOYHUKH, 3aJBUKKH, PYOWIbHHUKHU, IEpe-
KpPECTKH, MOTpeOUTEIN U T.J.), @ pedpamu rpada sBISIOTCS JUHEHHbIE 00BEKTHI (Kabeu,
TpyOOIIPOBO/IbI, YYACTKH JOPOKHOM CETH U T.1.).

Tomonornyeckuid pegakTop CO3JAET MATEMaTHYECKYI0 MOJenb Tpada ceTh Hemno-
CPEIICTBEHHO B Ipoliecce BBoja (pucoBanus) rpadpuyeckoi nHpopmanuu. Mcnonszys Mo-
JIeJIb CETH MOKHO peniaTh psi TOMOJOTHYECKUX 3a/1ad, MOUMCK KpaT4yarllero ImyTH, aHaIu3
CBA3HOCTH, aHAJIU3 KOJIEL, aHAJIU3 OTKIIOYEHUH, TOUCK OTKIIOYAIOIIUX YCTPOMCTB U T.J.
MO0>XHO MEHSITh COCTOSIHUSA 00OBEKTOB (TIEPEKITIOYEHHS) C TTOCIEAYIOIIMM aBTOMAaTUYECKUM
OOHOBJICHEM COCTOSIHMS BCEU ceTH (Hampumep, BKIIIOUCHUE/BBIKITIOUEHUE 3a/IBHXKKU TPY-
O0IPOBO/1a) BHITIOJHATH MOUCK OTKJIIOYAIOLIUX YCTPOUCTB ((hopMUpPOBAHUE CITUCKA OOBEK-
TOB, UMEIOIIUX TPU3HAK 'OTKIIIOYAIOIIEe YCTPONCTBO'", MPU OTKIIOYEHUH KOTOPBIX BbI-
OpaHHBINT OOBEKT TaKXKE IMEPEBOAUTCS B COCTOSHUE "OTKIIOYEH'), KpaT4alllux MyTen
(HaXOAUTh KpaTyalIuil MyTh MO CETU MEXAY BHIOPAHHBIMU Y3JIaMH C y4E€TOM HaIlpaBJie-
HUM YYaCTKOB), CBS3aHHBIX OOBEKTOB (HaXOAUTCS MHOXKECTBO OOBEKTOB CETH, IOCTHKHU-
MBIX U3 BBIOPAHHOTO y3J1a CETH, JOCTHKUMOCTh MOKET OMPEesIThCs 0€3 yueTa Hampas-
JICHUSI YYaCTKOB, C YUYETOM U MPOTHUB HAMpPABIEHUS YYaCTKOB), UCKaTh BCE KOJIbIIA CETH, B
KOTOPBIE BXOJISIT BCE BHIOpaHHBIE OOBEKTHI.

CeTh BBOIUTCS KaK COBOKYITHOCTb THUIIOBBIX TOYEYHBIX OOBEKTOB, COCTMHEHHBIX TH-
MOBBIMU JIMHEHHBIMU OOBEKTAMH, UMEIOITMMHU TIpU3HaK "'ydacTok' . MHdopmarus o Tomno-
Joruu popMHUPYETCsl aBTOMAaTUYECKU - €CIIM ' TOTAHYTh  3a y3€ll WIh pedpo, CBSI3aHHbIE
00BEKTHI Takke nepeMemaroTcs. OObEeKThl CETH MOXKHO OTKPEIUISITh U 3aHOBO MPUKPETI-
JISTH APYT K APYTY OJTHUM JIBHOKCHUEM MBITITKH.

Mopaenb cetn Zulu siBisieTcsi OCHOBOM AJisi paOOThl MOJYJISI pacuye€TOB MHKEHEPHBIX
cereit ZuluThermo.

3.4. MucrpymenTaabHas reonnpopmanuonnas cucrema 'MC Zulu.

Monyne ZuluThermo mo3BosisieT Co31aTh paCUE€THYIO MAaTEMaTHYECKYIO MOJIENb CETH,
BBITIOJTHUTH MACMOPTU3ALMIO CETH, U HA OCHOBE CO3/IaHHOM MOjeNnu pemiath HHpopMaIu-
OHHBIE 3aJa4M, 3a/1a4¥ TOIOJIOTMYECKOTO AHAJIN3a, U BBIIOJHATH Pa3Iu4HbIC TEIUIOTH-
PAaBIIMYECKUE PACUETHI.
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Pacuery noamnexar TynmMKOBBIE M KOJIBLEBBIE TEILIOBBIE CETH, B TOM YHUCJIE C TOBBICH-
TEJIbHBIMU HACOCHBIMU CTAHILIMSIMU U JPOCCETUPYIOIIUMH YCTpOCTBaMU, paboTalolue OT
OJIHOTO WJIM HECKOJIBKUX HCTOUYHHUKOB.

IIporpamma npeaycMaTpuBaeT TEIUIOTHAPABINYECKAN PacdyeT ¢ MPUCOECTUHEHUEM K
CETH WHAMBUAYaNbHBIX TEIIOBBIX MyHKTOB (MTII) u 1meHTpanbHBIX TEMJIOBBIX MyHKTOB
(ITII) mo HECKONBKUM JAECSITKAMU CXEMHBIX DPEIICHUN, MPUMEHSIEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cuctem TeminocHa0KEHUST MOXKET MPOU3BOJUTHCS C YIETOM YTEUYEK U3 TEIUIO-
BOHM CETH U CHCTEM TETUIONOTPEOICHMS, a TAaK)Ke TEIJIOBBIX MOTEPh B TPYOOIPOBOAAX TETI-
JIOBOU CETH.

Pacuer TemnoBeIX OTEPh BEACTCS MO0 10 HOPMATUBHBIM MOTEPSIM, JTHOO0 10 (haKTH-
YECKOMY COCTOSIHUIO U30JIALUY.

Pacuetst ZuluThermo MoryT paboTaTh Kak B TECHOM MHTErpanuu ¢ reouHdopmalu-
OHHOM cucteMmolt (B Buae Moy pacuupenus ['MIC), Tak u B Bue oTaeabHOM Oubanore-
KH KOMIIOHEHTOB, KOTOPBIE€ MO3BOJISIFOT BBITIOIHATh PACUETHI U3 MPUII0KEHUH MOJIb30BaTE-
JIEH.

CocraB 3a1au:

*  IIOCTPOCHHUE PACYECTHOM MOJIEJIN TEIIJIOBOU CETH;

* macnopTtuzaiusi 00beKTOB CETH;

*  HaJAJOYHBIN pacyeT TEIIOBOM CETH;

*  MOBEPOYHBIN pacyeT TEIIOBOM CETH;

*  KOHCTPYKTOPCKHH pacyeT TEeIIOBOM CETH;

* pacueT TpeOyeMoii TeMrnepaTypbl Ha HCTOYHUKE;

* KOMMYTAallMOHHBIC 3a]1a4H;

*  MOCTPOECHUE MbE30METPUIECKOIr0 rpaduka;

* pacyeT HOPMATHUBHBIX ITOTEPH TEIUIA YEPE3 U3OJALIUIO.

3.4.1. ITocTpoenne pacueTHO MOJeJIU TENJIOBOI CeTH.

[Ipu pabore B reonH(POPMAIIMOHHON CUCTEME CETh IOCTATOYHO MPOCTO U OBICTPO 3a-
HOCHUTCS C TIOMOIIBIO MBIIIKK WK TI0 KoopAuHaTtam. [Ipu sTom cpasy dbopmupyeTcst pac-
yeTHast Mojelsib. OcTaeTcs JIUIb 3a/1aTh pacueTHBIE MapaMeTpbl OOBEKTOB U HAXKATh KHOTI-
KY BBITIOJIHEHUS pacyeTa.

MaremaTtuyeckass MOJAENIb CETH ISl MPOBEACHUS TEIUIOTHAPABIMYECKUX PaCYETOB
MpeACTaBIsAeT coboi rpad, rae AyraMu, COCAUHSIONMIMME Y3JIbl, SBJISIIOTCS YYaCTKU TPY-
OOMpPOBOIOB.

VYyactok n300pakaeTcsi OHOU JIMHUEH, HO MOKET O3Ha4aTh HECKOJIbKO COCTOSIHUH,
3a/1aBa€MbIX Pa3HBIMU PEKUMAMU:

Pexam | —————tteee BKITIOYEH
Pexama 2 - OTHIDOYEH
Petama 3 ———t  omImONeH 0bpaTHLIY

Pexama 4 OTKIIOYEH TT0 M A LI

Puc. 1. U300pakeHue HECKOJIBLKHUX COCTOSIHMI Y4aCTKOB,
3alaBaeMbIX pPasHbIMH PeXKMMaAMU

DTO BHeElIHee mpeacTaBieHue cetu. [lepen HauaoM pacuera BHEIIHEE MpeacTaBie-
HUE CETH, B 3aBUCUMOCTH OT THIIOB U PEKUMOB AJIEMEHTOB, COCTABJISIONIUX CETh, MPEOO-
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pasyeTcst (KOAUpYeTCs) BO BHYTPEHHEE MPE/ICTaBIIEHUE, 10 KOTOPOMY U MPOBOAMUTCS pac-
Yer.

[IpocTbIM y370M B MOJENM CUMUTAETCS JIFOOOW y3€eJ, YbM CBOMCTBA CIELUAIBLHO HE
oroBopeHbl. [IpocTol y3en CIyKUT TOJBKO JUIsl COSAMHEHUSI YYacTKOB. TakuMU y3iaMu
JUTSL MOJICIH SIBJISIIOTCS TEIJIOBBIE KaMephl, OTBETBJICHUS, CMEHBI TUAMETPOB, CMEHA THUIIa
MPOKJIAJIKA UM TUIIA U30JISIIUH U T.1T.

Bo BHyTpeHHEN KOIUPOBKE TaKWE y3Jbl MpEeBpallatoTcs B JABa y3ja, OJIUH B MOJIAI0-
meM TPyOompoBoe, NPyroil B 0OpaTHOM. B KaX/1oM y371€ MOKHO 3a/1aTh CIIUB BOJBI U3
MTO/TAFOITIETO W/WIH W3 00paTHOTO TPyOOIIPOBOIOB.

[ToTpeOuTens TETUIOBOM HEPTUU XaPAKTEPU3YETCS PaCUCTHBIMU Harpy3kamu Ha CH-
CTEMY OTOIUICHHUS, CUCTEMY BEHTIJISIIIUM U CUCTEMY TOPSIYEeTO BOJOCHAOKEHUS U pacueT-
HBIMH TEMIIepaTypaMHd Ha BXOJI€, BBIXOJAC IMOTPEOWTENS, W PACUCTHOU TEeMIEpaTypou
BHYTPEHHETO BO3/yXa.

B oaHoNMHEWHOM MpencTaBIeHUH MOTPEOUTENh - ITO Y3JIOBOM 3JEMEHT, KOTOPBIH
MOJKET OBITh CBSI3aH TOJIBKO C OJJHUM YYACTKOM.

BHyTpeHHs KOIMPOBKA MOTPEOUTEINS CYIIECTBEHHO 3aBUCUT OT €r0 CXEMbI MPHUCO-
EAMHEHUS K TETUI0BOM ceTu. CXeMbl MOTYT OBITh AJIEBATOPHBIC, C HACOCHBIM CMEIIICHUEM,
C HE3aBUCUMBIM MIPUCOETUHEHUEM, C OTKPBITHIM WJIH 3aKPBITHIM 0TO0pOoM Bojibl Ha I'BC, ¢
peryJisTopaMu TEMIEpaTyphl, OTOIUICHHS, pacxoda U T.1. Ha maHHbIA MOMEHT B pacropsi-
YKEHUHU TOJIL30BaTENs 35 CXeM NMPUCOCTUHEHUS TOTPEOUTEIICH.

Ecnu B 31aHUM HECKOJIBKO Y3JIOB BBOJIA, TO OOBEKTOM 'TIOTPEOUTENIH MOKHO OIH-
caTh KaXbId BBOJ. B Toke BpeMs Kak OJIMH MOTPEOUTENh MOXKHO OIMHUCATh IENBIA KBap-
TaJl WU 3aBOJI, 3aJaB ISl TAKOTO MOTpeOuTeNsi 0000IIEHHbIEC TEIIOBBIE HArPYy3KH.

OO000UIEeHHBIN MOTPEOUTENIb - 3TO y3€J, Ha KOTOPOM Harpyska 3agaercs Jubo Io-
TpeOJIIEMBIM PAaCcX0A0M, JTUO0 pacxo 00yCIOBJIEH 33JaHHBIM COITPOTUBIICHUEM Y3J1a.

Takoi 00BEKT yI00HO UCIOJIb30BaTh, KOTJa BO3HUKAET HEOOXOAUMOCTh PAacCUUTATh
TUIPABIMKY ceTu 0e3 MHGOpPMAIIMK O TEIIOBBIX HArpy3kax U KOHKPETHBIX CXeMaX MpHUco-
eAMHEHUs] ToTpeOuTeNel K TeIIoBoi cetn. Hampumep, npu pacuere MarucTpaibHBIX Ce-
Tel uHpOPMAIIMU O KBAPTAIBHBIX CETSIX MOXKET HE ObITh, a JUIsl OIEHKH MOTEPh HAIoOpa B
MarucTpajifx JOCTATOYHO 3a7aTh 0OOOIIEHHBIE PACXO/Ibl B TOUKAX MPUCOCIMHEHHS KBap-
TAJIOB K MaruCTpajbHOU CETH.

B ognonuueliHoM n300paxeHun He TpedyeTcs MOAKIIYaTh 0000IIEHHbIN MOTpeOu-
TeJIb Ha OTACIBHOM OTBOSIIEM YUYacTKe, KaK B Cllydae MpocToro norpeoutens. To ecTh B
ATOT y3€J MOXKET BXOJIUTh /WU BBIXOJIUTH JIFOOO€ KOJIUYECTBO YYaCTKOB. DTO MO3BOJISET
OBICTPO U yIO0OHO, C MUHUMAJILHBIM KOJTMYECTBOM MCXOJIHBIX JTAHHBIX.

i
e ——o

WUCTOMHMK O%o0LWeHHbIe NoTpesuTenun

Puc. 2. O0001menHbIii NOTPEOUTEIb

LTII - 510 y3en IOMOJHUTEIBHOIO PETYJIUPOBAHUSA W PACIPEACICHUS TEILUIOBOM
sHepruu. Hannune Takoro ysia noapa3yMeBaET, YTO 38 HUM HaXOAUTCS TYIIUKOBAs CETh, C
uHIUBUAYaTbHBIMU TIOTpeOuTensimu. B LTIl MoxkeT BXOAWTH TOJNBKO OJWH Y4YacTOK W
TOJIBKO OJWH YYaCTOK MOXET BBIXOAUTH. [IpyueM BXOAAMIMM y4aCTOK HUIET CO CTOPOHBI
MarucTpaliv, a BBIXOJSIINNA y4aCTOK BEJIET K KOHEYHBIM MOTpeOuTe s iM. BHYTpeHHsIsI KO-
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nupoBka L[TII 3aBUCHT OT ero cxeMbl IPUCOECTUHEHUS K TEIUIOBOM CETU. DTO MOXKET ObITh
IPYIIIOBOM 3JIEBATOP, TPYNIIOBOM HACOC CMEIICHMS, HE3ABUCUMOE MOJAKIFOUEHUE TPYIIIIbI
notpeduteneit, 6oinepsl Ha 'BC u 1.1. Ha maHHBI MOMEHT B pacloOpsKEHUH MOJIb30Ba-
tenst 29 cxem npucoeaunenus L[ TII.

o
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Puc. 3. ITII

[lepembluka MO3BOJSET CMOAEIUPOBATH YYACTOK, COECIMHSIONIMN MOAAOMINANA U 00-
paTHbIN TpyOONpOBOABL. B 3TOT y3e1 MOKET BXOAUTH U/UIIU BBIXOIUTH JIFO0O0E KOJINYECTBO
YYaCTKOB.

Puc. 4. Ilepembruxa

Tak xak mepeMbIuka B OJHOJIMHEHHOM HM300paKCHHH TPEACTABIICHA Y3JIOM, TO IS
MOJICTUPOBAHUS COCIMHEHUSI MEXKy MOJAIOIIMM TPyOOIPOBOJOM OJHOTO y4acTKa U 00-
paTHBIM TPYOONPOBOJAOM JIPYrOr0 y4acTKa OJHOTO 3JEMEHTa ''MepeMbluKa' HEeI0CTaTOY-
Ho. [loHanoOsATCs ele ABa yyacTKa: OJIUH TOJIbKO MOJAIOIIUMN, IPYyrod - TOJBKO 00pat-
HEBIH.
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Puc. 5. Coequnenne Mex1y mogalIUM TPyOONPOBOAOM OTHOTO YYACTKA U 00paTHBIM TPyOonpo-
BO/JIOM JIPYIOro y4acTka

HacocHas ctanius B OAHOTUHEHHOM M300pa)KEHUHU TIPEICTABIISIETCS] OJJHUM y3710M. B
3aBUCUMOCTH OT TaOJMYHBIX MapaMeTPOB ATOTO y3Jia HACOC MOKET OBITh YCTAHOBIICH Ha
MO/IAFOIIEM HJIM 00paTHOM TPyOOMpoBoOjIe, MO0 HA 000uX TPYyOOIPOBOIAX OJHOBPEMEH-
HO. /{7151 3aianus HanpaBieHus IEHCTBUSI HACOCA B ATOT Y3€JI TOJIBKO OJIMH y4acTOK 00s13a-
TEJIbHO JOJDKEH BXOJUTh U TOJIBKO OJWH Y4aCTOK JOJKEH BBIXO/IUTh.

et B ————

Oo——— p——0
(_}—O—O—!@—O—'—'O
Puc. 6. HacocHas cranuus
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Hacoc MoxxHO MozaenupoBaTh AByMs crioco0aMu: JIMOO Kak MAeaIbHOE YCTPOMCTBO,
KOTOpPOE M3MEHSIET JaBjeHUE B TPYOOIIPOBO/I€ HA 33JJaHHYIO BEJIMYMHY, JIMOO KaK YCTPOM-
CTBO, pabOTaloOIIee C yYETOM pPeallbHON HAIlOPHO-PACXOTHON XapaKTEPUCTUKH KOHKPETHO-
ro Hacoca.

B nepBom ciyyae mpocTo 3ajaeTcsl 3Hau€HHE HAropa Hacoca Ha MOJAoIIEeM /WU
oOpatHOM TpyOorpoBojie. Ecnu 3HaueHne Hamopa Ha OJHOM M3 TPyOONPOBOJOB PAaBHO
HYJII0, TO HAaCOC Ha 3TOM TpyOompoBoje OTCyTcTByeT. Eciam 3HaueHue Hamopa oTpulia-
TEJBHO, TO 3TO 03HAYAET, YTO HACOC PabOTAET HABCTPEUY BXOIALIEMY B HETO YYACTKY.

H=10mn ==10n
H=j10n B=lﬂu
G—d =0 O =—
50'I 207
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Puc. 7. IIbe3omerpuyeckue rpaguku

Ha pucyHke BUAHO, KaK pas3IMYHbIE HAIIPaBJICHUS YYACTKOB, BXOJSIINUX U BBIXOMS-
IIMX M3 HACOCAa B COYETAHMM C Pa3HBIMHU 3HAKaMH HAIopa, BIUSAIOT HA pe3yibTaT pacyera,
OTOOPAKEHHBIN HA ME30METPUUECKUX IPaPUKaAX.

Korpaa 3amaercs TOJIbKO 3HaU€HHE HANOpa Ha HACOCE, OHO OCTAETCS HEM3MEHHBIM HE
3aBUCUMO OT IIPOXOJAIIErO YEPE3 HACOC pacxo/ia.

Ecnu mopenupoBats paboTy Hacoca ¢ yuetom ero QH xapakTepucTuku, TOo cleayeT
3a/1aTh PacXobl U HAMOPhl HA TPaHULAaX pabouel 30HbI Hacoca.

Hmax S,

Hmin

Gmin Gmax
Puc. 8. HanmopHo-pacxoaHasi XapaKTepUCTHKA HACOCA

[To 3amaHHBIM IBYM TOUYKaM OIpEACNsIeTCs mapadoyia ¢ MAaKCUMyMOM Ha OCHU JaBJie-
HUH, TI0O KOTOPOH pacueT u OyAeT OmpeesaTh HAalmop Hacoca B 3aBUCUMOCTH OT Pacxojia.
Crnemyer OTMETUTh, YTO XapaKTEPUCTHKA, 3a/laBaeMasi TAKUM 00pa3oM, MOXKET OTJIMYATHCS
OT peaJbHOM XapaKTepUCTUKH HAacoca, HO B TIpejeniax padodeit obmactu o0e XapakTepu-
CTUKH MPAKTUYECKHU COBIIAIAOT.
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JIJist onucaHrsa HECKOJBKHUX MapajliebHO pabOoTalIIUX HACOCOB JOCTATOYHO 33/1aTh
UX KOJIMYECTBO U PE3YJIbTUPYIOLIAsl XapaKTepucTuka OyAeT ompeiesieHa Npyu pacyere aB-
TOMATUYECKHU.

Tak kak Hanmopsl Ha rpaHuIax padodeil obmacTu Hacoca OepyTcsl U3 CIPaBOYHUKA U
BCEr/a MOJOXKUTEIbHBI, TO HAlpaBlEHUE JCHCTBUS TaKOro Hacoca OyneT OmpenessiThCs
TOJIbKO HAMPAaBJICHUEM BXOJSIIETO B y3€] y4acTKa.

Jpoccenupyromue yCTpoucTBa B OJJHOJIMHENHOM IPEICTABICHUU SIBIISIIOTCS y3J1aMH,
HO BO BHYTPEHHEH KOJHMPOBKE - 3TO JIOMOJIHUTEIBHBIE YYACTKU C TOCTOSTHHBIM WJIH Tepe-
MEHHBIM COMNpPOTUBJIEHUEM. B mapoccenupyromuii y3en 00s3aTelIbHO JOJKEH BXOAUTH

TOJIBKO OJIMH Y4aCTOK, 1 TOJIbKO OJWH Y4aCTOK M3 y3Jild JOJI’KCH BbIXOAUTD.
Ha nogawwen npySonpoBoge /?regA "
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Ha oSpamdomM mpySonpoBoge
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Puc. 9. /Ipoccesmpyrommue ycTpoiicTBa

C ToukM 3peHHuss MOJEIH JpoccebHas 1anda 3T0 PUKCUPOBAHHOE CONPOTUBIICHUE,
onpeaensieMoe JUaMeTpOM IIaii0bl, KOTOPOE MOKHO YCTaHABIMBATh KaK Ha MOJAIOIIEM,
TaKk U Ha oOpaTHOM TpyOompoBoje. Tak Kak 3TO HEPETYIUPYEMOE CONIPOTUBIIEHUE, TO BE-
JUYMHA TACUMOTro 11aii00il Hamopa 3aBUCUT OT KBaJipaTa, MPOXOSLIEro yepes maiidy pac-
Xo/J1a.

Ha pucynke BugHO, Kak MEHSIOTCS IOTEPH Ha I1aiibe, yCTaHOBJICHHOHN Ha MOAAIOIIEM
TpyOONPOBOJIE, MPU YBEIMUYECHHH PACX0/ia Yepe3 Hee B JIBa pasa.
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Puc. 10. IpoccenbHas maiida

Perynarop naBineHus - yCTPOWCTBO € NEPEMEHHBIM CONPOTUBICHUEM, KOTOPOE I103-
BOJISIET MOJAEP>KUBATH 33/IaHHOE JaBJICHUE B TPYOOIPOBOJIE B ONPEIEICHHOM IUaIa30He
W3MEHEHUs pacxojia. Peryiasitop AaBlIeHUS MOXKET YCTAHABIMBATHCS KaK Ha MOAAIOIIEM,
TaK 1 Ha 00paTHOM TPyOONpPOBOJE.
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Puc. 11. Peryasitop naBjeHust

Ha pucynke mokaszaHo, 4yTo MpH YBETUYECHUU B J[BAa pa3a pacxoja 4epe3 pPeryysarop,
YCTaHOBJICHHBI B 0OpaTHOM TpPyOOIIPOBOJE, AABJICHUE B PErYIHPYEMOM Y3Jie OCTAeTCs
MTOCTOSTHHBIM.

Benmnuuna conmpoTHBIIEHUS PETYJsATOpa MOXKET M3MEHATHCS B Ipeaesiax oT OecKo-
HEYHOCTH JI0 COMPOTHUBJICHUS MOJHOCTHIO OTKPBITOTO peryisaTopa. Eciu ycmoBus paboTs
CETH 3aCTaBJISIOT PETYJISATOP MOJHOCTHIO OTKPBITHCA, TO OH HAUMHAET padoTaTh Kak Hepe-
TYJIUPYEMbIH JPOCCETUPYIOIUN y3e.

PaboTa perynsTopa pacrnoyiaraéMoro Haropa aHajoruyHa paboTre peryisrtopa JaBlie-
HUS, TOJILKO B 3TOM CIlydae PEryysiTop cTapaeTcs JIepKaTh MOCTOSHHON 3aJaHHYIO BEJTU-
YUHY pacroJiaraeMoro Haropa.

Perynarop pacxonaa - 3To y3€J ¢ IEPEeMEHHBIM COMTPOTUBIICHUEM, KOTOPOE MO3BOJISIET
MO/1JIEP>KMBATh TOCTOSHHBIM 3aJIaHHOE 3HaYEHUE TIPOXOJIAIIETO YEPE3 PETYIISITOP pacxoa.

PerynsaTop MOXXKHO yCTaHAaBIMBATh KaK Ha MOJAIOIIEM, TaK U HA 0OpaTHOM TPyOOIpo-
Boze. K pabore perymsaropa pacxoma MOXXHO OTHECTH BCE CKa3aHHOE IMPO PETYIATOPHI
TaBJICHUS.

3.4.2. Hasiao4yHbIi pacuer TenJI0BOM CeTH.

[lenbro HaMAAOYHOTO pacyeTa sIBIsETCS 00ecreueHne MoTpeouTeel pacueTHbIM KO-
JUYECTBOM BOJIbI M TEIUJIOBOW PHEpruu. B pesynbrare pacuera oCymecTBISETCsS MOaA00p
3JIEBATOPOB M HMX CONEJ, IMPOU3BOIAUTCS PACUET CMECHUTEIBHBIX U JIPOCCEIUPYIOLINX
YCTPOMCTB, OMpENesIeTCs KOJIMYECTBO M MECTO YCTAHOBKH JPOCCENbHBIX IIaib. Pacuer
MOKET IIPOU3BOAUTHCS MPU U3BECTHOM PACIIOIaraéMoOM HANope Ha UCTOYHUKE U €r0 aB-
TOMATUYECKOM TOJI00pe B CIyyae, €CJId 33IaHHOT0 Haropa He IOCTaTOYHO.

B pesynbrare pacuera onpenemnsitoTcsl pacXosl U IOTEPU Haropa B TpyOOIpoBoIax,
HaIoOphI B Y3JIaX CETH, B TOM YHUCJIE€ pacliojiaraéMble Harophl y IOTPEOUTENEH, TeMIIepaTy-
pa TEIJIOHOCUTENS B y3jaX CeTH (MpH y4yeTe TEIJIOBBIX MOTEPh), BEIUUYNHA U30BITOYHOTO
Haropa y notpeduresnei, TeMrneparypa BHyTPEHHET0 BO3TyXa.

JlpoccenpoBaHue U30BITOYHBIX HAIIOPOB Ha AOOHEHTCKUX BBOJIAX MPOU3BOJST C I10-
MOIIBIO COTIEJT AJIEBATOPOB M JAPOCCENbHBIX 1Iait0. JIpoccenbHbie mailbl nepea abOHEHT-
CKMMH BBOJIaMHM YCTAHABJIMBAIOTCS aBTOMATHYECKH Ha MOJAIOIIEM, OOpaTHOM HJIM 000UX
TpyOOINpPOBOJaX B 3aBUCUMOCTH OT HEOOXOJAUMOTO JIJIsi CUCTEMbI THAPABIMYECKOTO PEXKU-
Ma. [Ipu paboTe HECKONBKUX MCTOYHWUKOB Ha OJHY CETh OMpPEAENAeTCS pacipeaeiieHue
BOJIbI M TETUIOBOM SHEPTUU MEXIy ucTouHukamu. [logBomurcs OamaHC 1O BOAE M OTHY-
IIEHHOM TETIJIOBOM SHEPTHE MEXIy UCTOYHUKOM M moTpedutensmu. OnpeaensroTcs mo-
TPEOUTENN U COOTBETCTBYIONTUN UM MUCTOYHUK, OT KOTOPOTO JaHHBIE TTOTPEOUTENN TIOITY-
YaOT BOJY U TEIUIOBYIO SHEPTHUIO.
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3.4.3. IloBepouHbIii pacyeT TENJI0BOH CETH.

Llenpr0 MOBEPOYHOTO pacyeTa SABISETCS OmpenesieHne (pakTUYECKUX PacXo/iOB Tell-
JIOHOCUTENISI Ha y4acTKaxX TEIJIOBOM CETH M y MOTPEOUTENEH, a TaKKe KOJIMYECTBE TEIIO-
BOU SHEPruu MojaydyaeMou MoTpeOuTesIeM MpH 3a/IaHHON TeMIlepaType BOJIbI B MOAAIOIIEM
TpyOOIPOBO/IE U pacroiaraéMoM Harope Ha UCTOYHHKE.

Co3nanHasi maTemMaTH4ecKass MMUTALMOHHAs MOJENb CHUCTEMbl TEIJIOCHAOKEHUS,
CIy’Kaiasi Jyisli pelIeHUs] MOBEPOYHOM 3a7auM, MO3BOJISIET aHAJIU3UPOBATh THJIPaBIIAYE-
CKHMIl M TETUIOBOM PEXUM PabOThl CUCTEMBI, 4 TAK)KE MPOTHO3UPOBATH U3MEHEHHUE TEMIIE-
paTypbl BHYTPEHHETO BO31ayXa y moTpeOuTeneit. PacueTs MOTYT MpOBOAUTHCS MPHU pa3-
JUYHBIX UCXOJHBIX JIaHHBIX, B TOM YHCJI€ aBAPUMHBIX CUTYyalUsIX, HApUMep, OTKIII0Ye-
HUU OTJICJIbHBIX YYaCTKOB TEIUIOBOW CETH, MEepejauu BOJbl U TEIJIOBOM SHEPTUU OT OJIHO-
r0 UCTOYHHKA K JPYTOMY IO OJJHOMY U3 TPyOOIIPOBOJIOB U T.1I.

B pesynbrare pacuera onpenensitoTcsl pacXxo/sl U OTEPU Haropa B TpyOOIpoBoJIax,
HAIOpPHI B y3JIaX CETH, B TOM YHCIIE€ paCIioyiaraéMble HAMophl y MOTpeOUTeNIel, TeMIepaTy-
pa TEIUIOHOCUTEINS B y3/1aX ceTd (IIPU y4yeTe TEIUIOBBIX MOTEPh), TEMIEPATYPhl BHYTPEH-
HEro BO3/AyXa y MoTpeOuTened, pacxoAbl U TEMIIEpaTypbl BOABI Ha BXOJE M BBIXOJC B
KKy CUCTEeMY TeruionoTpediaeHus. [Ipu pabore HECKOIBKUX UCTOYHUKOB Ha OJHY CETh
ONPENEIIIETCS PacCpeAeIeHUE BOJbI U TEILIOBOM SHEPrUU MEXK]y McToyHuKamu. [loaso-
auTcsi 6amaHc MO BOJE W OTIYIICHHOW TEIIOBOW YHEPTUEH MEXIy UCTOYHHUKOM U MOTpe-
outensmu. OnpenensitoTcs NOTPeOUTENIU U COOTBETCTBYIOIIMI UM UCTOUYHUK, OT KOTOPOTO
JaHHBIE MOTPEOUTENN TOJIYYAIOT BOY U TEIIOBYIO SHEPTHIO.

3.4.4. KOHCTPYKTOPCKUI pacyeT TeNJI0BOM CeTH.

[{enpr0 KOHCTPYKTOPCKOTO pacyeTa sIBISETCS ONMpeeiIeHne TMaMeTpoB TpyOonpoBo-
JIOB TYITMKOBOM M KOJIBIIEBOW TEIJIOBOW CETH IIPH MPOITYCKE 10 HUM PAaCUETHBIX PACX0JI0B
MIpU 33JJaHHOM (MJIM HEU3BECTHOM) pacrojlaracMoM Harope Ha UICTOYHUKE.

JlanHast 3a7ja4a MOKET OBITh UCIIOJIB30BaHA TIPU BbIJa4€ pa3pelieHus] Ha MOAKITI0Ye-
HUE MoTpeduTenel K TEIIOBOW CETH, TaK KaK B KaueCTBE MCTOYHHUKA MOXKET BBICTYIATh
00011 y3es CUCTeMbI TeITIOCHA0KEeHUS, HanpuMep TeryioBast kamepa. s 6onee ruOkoro
pElIeHUs TaHHOW 3aJla4¥l MPEeyCMOTPEHA BO3ZMOXHOCTh M3MEHEHHUS CKOPOCTH JIBHXKCHHUS
BOJIbI TI0 YYaCTKaM TEIUIOBOM CETH, YTO MPUBOJUT K U3MEHEHUIO JUAMETPOB TPYyOOIIPOBO-
71a, a 3HAYMUT U PACcIojlaraeMoro Haropa B TOUKE MOIKIIOUCHHUS.

B pesynbTare pacuyera ompememnsioTcs IUaMeTphl TPYOONPOBOJOB TETIOBOM CETH,
pacroJyiaraéMblii Harop B TOYKE IMOIKIIOUEHHUS, PACXO/bl, MOTEPH HAIMOpa W CKOPOCTH
JIBYDKEHUS BOJBI HA y9acTKaX CETH, pacrojiaraéMbie HaIlOpbl Ha TOTPEOUTEISIX.

3.4.5. Pacyer TpedyemMoi TeMIIepaTypbl HA HCTOYHUKE.

Lenpro 3amaun sBIAETCS OINpPEAEIEHHE MUHHUMAJIBHO HEOOXOIWMOW TeMIepaTyphl
TEIUIOHOCHUTENSI Ha BBIXOJE M3 MCTOYHHKA sl 0OECleyeHHUsl y 3aJaHHOro MOTpeOUTens
TEMIIEpaTypbl BHYTPEHHETO BO3/1yXa HE HU)KE PACUETHOM.

3.4.6. KoMMyTanMoHHbIE 32/1a4H.
AHanu3 OTKITIOUEHUH, TIEPEeKITIOYCHIH, TOUCK ONFKalIel 3amopHoi apMaTyphl, OT-

Knmqa}omeﬁ Y4aCTOK OT UCTOYHUKOB, HJIN ITIOJTHOCTBIO I/ISOHI/IPYIOIHeﬁ Y4aCTOK U T.I.

3.4.7. IIbe3omeTpu4ecKuii rpadguk.
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Llenpr0 TOCTPOEHUST TTBE30OMETPUUIECKOTO TpaduKa SBISETCS HATJSIAHAS WILTIOCTpa-
1S pe3yIbTaTOB THAPABIMYECKOr0 pacuera (HaJIaJouyHOTo, MOBEPOYHOTO, KOHCTPYKTOP-
CKOTO0).

DTO OCHOBHOW aHAJUTHUYECKUH MHCTPYMEHT CIEIMAIIMCTA MO TUIPABIMYECKUM pac-
geTaM TEIUIOBBIX ceTeld. [Ibe3omeTp mpencraBiseT co0oi rpadudecKuii JOKYMEHT, Ha KO-
TOPOM U300paKCHBI JIMHUH JIaBJICHUH B MOJAIONIECH W OOpATHOW MarucTpasx TEIUIOBOU
CeTH, a Takke Mpoduis penbeda MECTHOCTH - BIOJb OMPENEICHHOTO MyTH, COSANHSIONIE-
ro MEXIy cO0O0M JBa MTPOU3BOJIHHBIX y3J1a TEIJIOBOW CETH MO HEPa3phIBHOMY MOTOKY TeTI-
norocutens.Ha mee3oMerpudeckom rpaduke HarJsITHO TPEICTABICHBI BCE OCHOBHBIC Xa-
PAKTEPUCTUKH PEXHMMa, MOTYYECHHBIC B PE3YJIbTaTe THAPABINYECKOTO pacdera, 1o BCEM
y371aM M ydacTKaM BJOJb BBIOPAHHOTO IyTH: MAaHOMETPUYECKHUE MABJICHHS, IOJHBIC H
yAeNIbHBIE TTOTEPH HAopa Ha y4acTKax TEIUIOBOW CETH, pacrojiaracMble JTAaBJICHHS B Ka-
Mepax, pacxoAbl TEIUIOHOCUTEISI, TIEPETaibl, CO3AaBacMble Ha HACOCHBIX CTAHIIUSAX M HC-
TOYHHKAX, H30BITOUYHBIC HATIOPHI U T.JI.

g 2 g 8

48
5

anmenoBaske yana Koter YT-28  TKK11-13(oton)  TK-K 11-13a ( TK-K 11 TK-K 11-138 (oTon) TK-K 11-14 (oTon) TK-K 11-15 (oTon) TK-K 11-16 (oTon) TKK 11-16a (oTon) MOY [} Ne5 "Enurceo " (oTon| )
2442024425 24439 244.58 24463 24458 244.42 2442 2439 24372 24342

2743 2744 2744 2748 2751 2752 2759 276.1 2764 2766 2172

20 19753 19618 18.83 18389 18.124 16.75 16173 15.599 15.268 14.05
10 177 325 214 136 788 421 458 407 862
025 025 0.15 0.15 015 015 015 0.15 0.15 0.08

0.125 0.068 04 0224 0135 07 0294 0.293 017 0608
0.122 0.067 0.388 0217 013 0674 0282 0.281 0.161 0.606
1.175 0.649 0.908 0838 0814 0772 0684 0654 0527 0.447
1.161-0643 0894 -0824 08 0758 -067 0641 -0514 -0.446
7.818 2334 9.475 8.084 7619 6848 5375 4927 3205 5.428
7629 2351 9.177 7793 735% 6601 5.159 4724 3044 5.409

202411182 5634 5197 5051 47.88 424 4059 27 7.88

2000-1108 5545 -51.08 4963 47 -41.54 39.74 -31.87 787

Puc. 12. [Ibe3omerpuyecknii rpagux

Pacxoa B o6paTHoM
TpyGonposoge, Th

LIBeT u cTUIb TUHUMN 3a]1a€TCS TTOJ30BATEIIEM.

B Tabnuiie nmoa rpadukoM BBIBOJATCS JJISI KAXKIOTO y3Jia CETU HAMMEHOBaHUE, T€0/1e-
3U4ecKasi OTMETKA, BBICOTA TOTPEeOUTEIsI, HANOPhl B OAIOIIEM U 0OpaTHOM TPyOOIpPOBO-
Jax, BeJIMYMHA JIPOCCEIMPYEMOro Haropa Ha Iaifdax y morpeoureneil, moTepu Hamopa o
y4yacTKaM TEIUIOBOM CETH, CKOPOCTH JIBUXKEHUS BOJIbI HA yYacTKaxX TEIJIOBOM CETH W T.I.
KonnuecTBo BBIBOAMMOM o1 rpaduKoM HH(OpMAIMK HACTPauBaeTCs MOJIb30BATEIICM.

3.4.8. PacueT HOPpMATHBHBIX OTEPH TEIIA Yepe3 U30ISIHUIO.

I{enpro JaHHOIO pacuyera SBIAETCS ONPENEIICHUE HOPMATHUBHBIX TEILIOBBIX IOTEPH
yepe3 M30JSIUI0 TPYOOrpoBOOB. TerIoBble TOTEPH OMPEAEISIOTCS CYMMAapHO 3a TOJ C
pa30uBKOil o mecsiuaM. [IpocMoTpeTs pe3ynbTarhl pacdeTa MOKHO KaK CyMMapHO IO
BCEH TEIUIOBOM CETH, TAK U IO KAXKJIOMY OTAEIBHO B35ITOMY UCTOYHUKY TEILUIOBON DHEPIUU
U KOKXJI0MY LeHTpanbHOMY TerioBoMy NyHKTY (LITII). PacueT moeT OBbITH BBIIIOJHEH C
Y4€TOM MOMPABOYHBIX KO3(PPUIIMEHTOB HA HOPMBI TEIJIOBBIX MOTEPb.

Pe3ynbTaThl BRIMOJIHEHHBIX PACU€TOB MOKHO 3KCOPTUpoBaTh B MS Excel.
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4, DyleKTpOHHAsI MOJeJb CYIIEeCTBYIOIIEH CHCTEMbI TEIIOCHAOKEeHUsl. JITanbl
aAKTyaJu3alnuu.

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

Ha ocHoBe cymectBytomeit OM ais nenei ee akryanusaluu ObUIM CO3JaHbl MO-
nenpHBIe 6a3b1 — "Temmocetn Mexaypedenck 2021", "Termocern Teba 2021", "Temoce-
@ OpToH 2021" B KOTOpPHIX MPOBOJMIACH BBIBEPKA C MOCIEIYIOMICH KOPPEKTUPOBKON
MH(POPMALIMOHHO-TPAUIECKOTO OMHCAHUS CYIIECTBYIONINX OOBEKTOB CHCTEMBI TEILIO-
cHaO>KeHUsI TOPOJICKOTO OKpyTa ¢ y4eTOM M3MEHEHUH, mpou3omeamux 3a nepuog 2019-
2020 ronmoB, o JaHHBIM 3aka3drka (0a3a aOOHEHTOB; 0a3bl TCIIOBBIX CETEH; CXEMBI TEII-
JIOBBIX CETEHl).

B akryanu3upoBaHHON 0a3e JaHHBIX JIEKTPOHHOM MOJENN ONKCAHbI U IpU HEOOXO-
JUMOCTH JIOTIOJIHEHBI (CKOPPEKTUPOBAHBI) TACIIOPTHBIE XapAKTEPUCTHUKU BCEX TUIIOB 00b-
€KTOB CHCTEMbI TerocHaOxeHus. [lonHoTa 3amonHeHus 0a3bl JaHHBIX MO IapaMeTpam
3aBHCHUT OT HAJMYMUs UCXOAHBIX JAHHBIX Y TEIJIOCHAOXKAIOUIMX KOMIaHHH.

BusyaiibHoe 0TOOpa)keHHE CTPYKTYPHI TEIJIOBBIX CETEHl MPEICTaBICHO HA PUCYHKE
13.
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Puc. 13. BuzyaiabHoe oTo0paxkeHne CTPYKTYPbI TEIUIOBBIX ceTeil 0T HCTOYHMKOB TeIIOBOM 3Hepruu r. MexxaypeyeHck
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4.2. OtiaaKa ¥ KAJIUOPOBKA JIEKTPOHHOH MO/IeJIH.

B pamkax maHHOTO 3Tamna JI0JKHBI OBbITh BHITIOJTHEHBI:

* otrnaaka pabOThl pPacUeTHBIX MAaTEMaTHYECKHX MOMIYJICH ITyTEM BBISBICHHS
OIMOOK B UCXOTHBIX JIAaHHBIX;

* KanuOpOBKa MOJEIM C IETBI0 TOCTHKEHHS COOTBETCTBUS PACUCTHBIX Tapa-
METpOB Mojei (PaKTHUECKUM MapaMeTpaM B OMPEICICHHBIX PENEPHBIX y3J1axX
CUCTEMBI TEIUIOCHAOKEHUS (MpU HATUYUU UHGPOPpMAYUU NO PACX00am, Odesjle-
HUAM 800bl 8 NOOAIOWUX U OOPAMHBIX MPYOONPOBOOAX CUCMEMbL MENIOCHAD-
JHCeHUsL 011 PAKMUYECKO20 PeHCUMA).

Ha »Tame oTmanku 371eKTpOHHONW MOENU ObLI MPOBEACH aHAIU3 MOJHOTH U JOCTO-
BEPHOCTH BHECEHHBIX MUCXOJIHBIX JTAHHBIX.

KanubpoBka Mozenu - mporecc uASHTU(UKAIMA U TOHKOH HAaCTPOWKH HaOOpOB HC-
XOJHBIX JAHHBIX TAaKUM O0pa3oM, 4TOOBI 00ECIIeUYUTh MaKCHMaJIbHOE MPHOJIIKEHUE pe-
3yJIBTaTOB THAPABIMYECKOTO pacueTa K (PaKTUYECKUM TapaMeTpaM B ONpPEACICHHBIX pe-
MEPHBIX y3JIaX CUCTEMBbI TerutocHabxeHus. st opranuzanuu npoiecca KanuopoBku OM
BBIOMPAIOTCSI PETIEPHBIE Y3JIbI B KAXJAOW U3 CUCTEM TEIJIOCHAOKEHU S, TAKUE KaK: BBIBO/I-
HOM KOJUIEKTOpP Ha MCTOYHHMKE W/WIJIM HACOCHBIE CTAHIIMU W/WJIM TEIJIOBBIE MMyHKTHI U MPO-
YKe AJIEMEHTHI TeIJIOBOM CETH, IO KOTOPHIM UMEIOTCs (haKTHUECKHUE JaHHbBIC 110 pacxojam
TEIJIOHOCUTETIS ¥ PacliojiaraéMbIM Harmopam 3a oTonuteasHbii mepuoa 2019-2020 u 2020-
2021 rT.

OmHuM U3 He3aMEHUMBIX HHCTPYMEHTOB TPHU KaITHOPOBKE THUAPABIMYECKON MOACIH
TETIJIOBOM CETH SABIISETCS MhE30METPUUSCKHN TpaduK, TOCKOJIBKY rpadudeckas HHTEPIIpe-
Talus TUAPABIAYECKOTO PEXMMa TO3BOJICT OJHOBPEMEHHO KAayeCTBEHHO M KOJIMYE-
CTBEHHO OIICHUTH TOMPABKH, KOTOPhIE HEOOXOAMMO BHECTH B PACUCTHYIO MOJIEIb, YTOOBI
OHa HambOoJee aJeKBaTHO MOBTOpPsIA '"TUIPABIMYECKOE MOBEACHHUE" peabHOM TErIoBOU
CETH B DKCILTyaTallHH.

Taxoke 17151 BBIMOTHEHUS! KATHOPOBKH UCIIOJIB30BAIMCH PE3YJIBTATHI THAPABIMUYECKIX
pacyeToB /ISl DJIEMEHTOB TEIJIOBOM CETH, a TaKXkKe Tpaduueckoe MpeacTaBIeHUE MmapameT-
POB TETUIOHOCUTEIIS.

[TapannensHo paboTe C BHIICONMUCAHHBIM UHCTPYMEHTAPUEM TMPOBOAMIACH KOPPEK-
THPOBKA W3HAYAILHO BBEJIEHHBIX JAHHBIX IO IIEPOXOBATOCTH TPYOOIIPOBOIOB, 3HAYCHUSIM
MECTHBIX COMPOTHUBJICHUH W Tp. C MEJBI0 MOJYYCHUS MaKCUMAaJIbHOTO COOTBETCTBUS ITa-
paMeTpOB pacYETHOU MOJCIH ¢ (DAKTUICCKUMH TTapaMeTpaMH CUCTEM TETUIOCHA0KCHUS.
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5. DJIeKTPOHHAs MO/IeJIb NePCNeKTUBHOM CUCTEMbI TEeNJI0CHAOKeHH.

MopenupoBaHue MEPCIEKTUBHOTO BapHUaHTa PA3BUTHS CHUCTEMbl TETUIOCHAOKECHHS
(CTPOUTENIBCTBO HOBBIX M PEKOHCTPYKIIUS CYIIECTBYIONIUX MCTOYHHMKOB TEIJIOBOM SHEP-
TUH, TIepepacipe/ie/iCHUe TEIJIOBBIX HArpy30K MEXIY MCTOYHHUKAMH, OMpPEICIICHHE BO3-
MOYKHOCTH TOJKIIFOYCHHUSI HOBBIX MOTpeOUTENeH TETIOBOM IPHEPTHUH, ONPEICIICHHE ONTH-
MaJIbHBIX BapUAHTOB KAYECTBEHHOTO M HAAECKHOTO 0OeCeueHusl TEIJIOBOM YHEPTUeil HO-
BBIX TTOTPEOUTENCH U T.JI.) OCYIIECTBISETCS Yepe3 MEXaHU3M CO3JaHUS M aJMUHUCTPHPO-
BaHMsI CIIEIUATBLHBIX "'MOJCIBHBIX  0a3 - HAOOPOB JaHHBIX, KIIOHUPYEMBIX W3 OCHOBHOU
(KOHTpOJIbHOM) 0a3bl JaHHBIX OMUCAHUS TEIJIOBOW CETH, HA KOTOPBIX MOKHO MPOU3BOIUTh
m00ble MAHUMYJIAIMU O€3 pUCKa UCKA3UTh WK MOBPEIUTh KOHTPOJIbHYIO 0a3y.

B pesynbrare co3pgaHus MEpPCIEKTUBHOTO BapuaHTa JO0 KOHEYHBIX MOTpeOUTeNei B
OM B COOTBETCTBUHU C MacTep-IJIlaHOM ObLTa CO3/laHa MoOJIeNIbHas 0a3za, oTpakaroias rnep-
CIIEKTUBHOE COCTOSIHHE CHUCTEMBI TEIUIOCHAOXKEHHS Ha KOHEI] pacCMaTPpUBAeMOro epuoia

Pe3ynpTaThl pacyeTa MEpCHEKTUBHBIX THAPABINYECKUX PEKHUMOB CHUCTEMBI TEILIO-
CHAOXXEHMsI TOPOJICKOTO OKpyra MpeACTaBICHbl B JOKyMeHTe 'Cxema TerocHaOKeHus
MexIypedeHCKOro ropoackoro okpyra. Axkryamm3anus Ha 2023 r. OO0CHOBBIBAIOIINE
marepuansl. ['aBa 4. [lepcriekTrBHBIE OaaHCHI TETIOBOM MOIHOCTA UCTOYHUKOB TETLIO-
BOM DHEPTUU U TEIIOBON HArpy3KH .

6. JlokyMeHTBI 110 AKTYaJIU3UPOBAHHOM 3JIEKTPOHHOMH MO/IeJ/IH.

ITo pe3ynpTaTaM akTyanw3alldd SJICKTPOHHOHW MOJEIH CHUCTEMBI TEIJIOCHAOKEHUS
TOPOJICKOTO OKpyTa pa3pabOTaHbl CICAYIONINE MOICIIbHBIC Oa3bI:

* MopenbHas 6a3a "Temnocetn Mexaypeuenck 2022" - akTyanu3upoBaHHAs MO-
nenbHas 6a3a Mo CyIIeCTBYIOIIEMY COCTOSIHUIO CUCTEMBbI TETNIOCHA0KEHMUST

* Mopenbhas 6a3za "Temnocetn Mexaypedenck 2033" - mozgenbHas 0asza mo mep-
CIIEKTUBHOMY Pa3BUTHUIO CUCTEMBI TersiocHaOkenus Ha 2033 roj.

XapakTepUCTUKHA TEIJIOBBIX CETeH CHCTEM TeIJIOCHAOXKEHHUsI TOPOJICKOTO OKpyTa
MpUBEICHBI B JIOKyMeHTe 'CxeMa TemuiocHaOXeHus MeXTypedeHCKOro TOpPOJACKOIo
okpyra. Axryanuzanus Ha 2023 r. ObocHoBbIBatomue marepuansl. ['maBa 1. CymiecTBy-
IOIIIee TTOJIOKEHNE B chepe MPOU3BOJICTBA, MEepeaadll U MOTPEOICHHS TETUIOBON dHEPTUH
JUTS TIeJIel TerIoCHa0XKeHUs
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