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1 OO0ume cBexeHus

Pa3pabotka cxembl TeruiocHaOXeHUSI T. 3aMHCK BBIMOJHIETCS B COOTBETCTBUU C
TpeboBanusMu Texaudeckoro 3amanus, Oenepanbupiii 3akona ot 27.07.2010 1. Ne 190-®3 «O
TeriocHa0xeHun», Ilocranosnenus IlpaBurenscrBa Poccniickoit ®enepannn ot 22.02.2012r. Ne
154 «O TpeOoBaHUAX K CXeMaM TEIUIOCHAOKEHUS, MOPSAKY UX Pa3pabOTKU M YTBEPKACHUSM) C
M3MEHEHUSIMU U JIONOJIHEHUsIMU OT 7 okTsi0ps 2014 r., 18, 23 mapra, 12 uronst 2016 r., 3 anpens
2018 r., 16 mapra 2019 r., [Ipukazom Munucrepcrsa 3uepretuku PO ot 5 mapra 2019 r. Ne 212
«O0 yTBepkaeHNN MeToanueckux yKa3aHui 1Mo pa3paboTKe CXEeM TEIUIOCHAOXKEHUS» U APYTUX
HOPMATUBHBIX JOKYMEHTOB.

DNeKTpoHHAasT MOJeNIb CHCTEMbl TeIUIoCHaOKeHusi . 3aumHCK (lajgee IO TEeKCTY
3JIEKTPOHHAs MOJIEIb) pa3padaTbiBaiach B LIETAX:

o XpaHEHUsl W aKTyallu3allid JaHHBIX O TEIUIOBBIX CETSIX U COOPYKEHMSIX Ha HHX,
BKJIIOYasi TEXHHYECKHE TI1acropTa OOBEKTOB CHCTEMbI TEIUIOCHAOKEHHs U Tpaduyeckoe
MpeJICTaBICHHE OOBEKTOB CUCTEMbI TEIIOCHAOKEHHUS C IPUBSI3KON K TOmorpaduyeckoil OCHOBE ¢
MOJIHBIM TOMOJIOTHYECKUM OMHCAHHEM CBSI3HOCTU OOBEKTOB;

J THJIPABIMYECKOTO pacyeTa TEIJIOBBIX CETEH J000# CTeTeHn 3aK0IbIIOBAHHOCTH U,
B TOM 4YHCJE, THJPABIMYECKOTO pacueTa MPU COBMECTHOW pabOTe HECKOIbKHX HCTOYHHUKOB
TEIUIOBOM SHEPTUU HA €IMHYIO TEIUIOBYIO CETh;

J MOJIEJIMPOBAHUS BCEX BUJOB NEPEKIIIOUEHUM, OCYIIECTBISIEMBIX B TEIJIOBBIX CETSIX,
B TOM YHCJIe IEPEKIIIOUECHUH TeTUTOBBIX HATPY30K MEXIAYy UICTOYHUKAMU TEINIOBOM SHEPTUH;

. pacueTa SJHEpreTUYECKUX XapaKTEPUCTUK TEIUIOBBIX CETEH M0 NMOKA3aTENI0 KIIOTEPU
TEIUIOBOM SHEPTUM» U «IIOTEPHU CETEBOM BOJBDY;

o IPYNIIOBOTO HM3MEHEHUS XapaKTEPUCTUK OOBEKTOB (YyUacTKOB TEIJIOBBIX CeTeM,
noTpeduTeneil) Mo 3aJaHHBIM KPUTEPUSM C LEJNbI0 MOJETUPOBAHUS MEPCIEKTUBHBIX BapHAHTOB
CXEM TCIUIOCHAOKECHMS,

o pacueta U CpaBHEHHs MbE30METPUUYECKUX TpapuKOB Uid pa3pabOTKU M aHAIU3a
CLIEHapUeB MEPCIEKTUBHOTO Pa3BUTHUS TEIUIOBBIX CETEH;

. aBTOMATU3UPOBAHHOTO (OPMUPOBAHMSI MYTU JABMXKEHUS TEIUIOHOCUTENS J10
MPOU3BOJILHO BBHIOPAHHOTO TMOTPEOUTENSI C IETBI0 pacueTa BEPOSITHOCTH O€30TKa3HOM padoThI
(HaIe>)KHOCTHU ) CUCTEMBI TETNTIOCHAOKEHHSI OTHOCUTEIHHO 3TOTO TOTPEOUTES;

J ABTOMATHU3MPOBAHHOIO pacyeTa OTKIIOYEHHBIX OT TEIIOCHAOKEHUs MOoTpedOuTeneit
IIPU MOBPEXKIECHUH MPOU3BOJILHOTO (JIH000T0) yyacTKa TEIIOBOM CETH;

J ONpefieNieHus]  CYIIECTBOBAHUS IMYTW/IIyTeH JABMXKEHUS TEIUIOHOCUTENS /10
BBIOPAHHOTO MOTPEOUTENS NP MOBPEKAECHUH POU3BOJIIBHOTO YUacTKa TEIJIOBOM CeTH;

J HCIIOJIb30BAaHUSI UCXOJIHBIX NAHHBIX U CPEACTB MOJEIMPOBAHUS Ul ONpEAeTIeHUs
3 PEKTUBHOTO paanyca TEIIOCHA0KEHHs B 30HaX JAEUCTBHS CUCTEM TEINIOCHAOKEHMUS,

PazpabOoTanHas 37eKTpOHHAs MOEIb MpeIHA3HAUEHA JUIsl peIlIeHHsI CIeYIOIUX 3a/au:

. CO3JIaHHME DJIEKTPOHHOM CXEMBbl CYILIECTBYIOIIMX M NEPCHEKTUBHBIX TEIIOBBIX
cered, 1 OOBEKTOB CHCTEMBI TEIJIOCHAOXKEeHHs T. 3aWHCK, NMPHUBSI3aHHBIX K TOomorpaduyeckoi
OCHOBE I'OpOJia € MOJHBIM TOMOJIOTHYECKUM ONHMCAaHUEM CBSI3aHHOCTH OOBEKTOB;

J ONTUMU3AIMS  CYIIECTBYIOUICH CHUCTEMbl  TEIUIOCHAOXKEHUs  (ONTHUMH3AIHA
TUIPABIMYECKUX PEKUMOB, OTMpEICIICHHE ONTUMAIBHBIX XapaKTEPUCTHK MPOEKTUPYEMBIX U
PEKOHCTPYHPYEMBIX YYaCTKOB M JPYTUX 0OBEKTOB TEIIJIOBBIX CEeTel);



. MOJIEJTMPOBAaHUE NEPCIIEKTUBHBIX BApPUAHTOB PAa3BUTHS CHUCTEMbI TEILIOCHAOXKEHUS
(CTpOUTENBCTBO HOBBIX U PEKOHCTPYKIHUS CYIIECTBYIOUIMX HCTOYHHUKOB TEIJIOBOM SHEPTHUH,
NepepaACIIPEICIICHUE TEIJIOBBIX HArpy30K MEXJy HCTOYHUKAMH, OIPEICIICHHE BO3MOXKHOCTH
MOJIKJIFOUEHUS] HOBBIX NOTpeOUTese TEIIOBOI SHEPruu, ONpeeieHie ONTUMAIbHBIX BAPHAHTOB
KaueCTBEHHOT'O U HA/ISKHOTO 00ECIICUeHHS TeIIOBOW YHEPTHUEeH HOBBIX MOTPEOUTENCH );

J OTEpaTUBHOE MOJICTHUPOBAHUE AaBAPUUHBIX CHTYallMil C eI OO0ECIeUeHUS
TEIIJIOBOM SHEPruei moTpeOuTeIeH;

. OTIEPATUBHOTO TONy4YeHUs WH(OPMAIMOHHBIX BBIOOPOK, CIPABOK, OTYETOB II0
CUCTEME B LI€JIOM IO CUCTEME TEIIOCHA0KEHHsI TOpOo/ia U 0 OT/IEIbHBIM €€ dJIEMEHTaM;

J MOHHUTOPHHT Pa3BUTHSI CUCTEMBbI TEIUIOCHAOKEHUS T. 3aMHCK;

J o0ecrieueHre €XKEroJHOM aKTyalu3alMl CXeMbl TEIIOCHAOXKEHHS TI. 3auHCK B

cootBercTBUH ¢ ©3-190 «O TermnocHabxkernnn» u [loctanoBinennem [IpaBurenscrea PO Nel54 «O
TpeOOBaHUSAX K CXeMaM TEIJIOCHA0XKEHUs, MOpPAAKY HX pa3pabOTKM U yTBEPKACHUSD C
W3MEHEHUSIMU U JIOMOJIHEHUsIMU OT 7 okTs1i0ps 2014 r., 18, 23 mapra, 12 uronst 2016 r., 3 anpens
2018 1., 16 mapta 2019 r., [Ipukazom Munucrepcrba suepretuku P® ot 5 mapra 2019 r. N 212
«O0 ytBepxkaeHrnd MeToM4eCKHX yKa3aHui Mo pa3paboTKe CXeM TEIIOCHA0KESHHUSI.

DneKTpoHHas MOJEIb BBIIIOJIHEHA Ha MPOorpaMMHO-pacueTHoM Komiuiekce Zulu Thermo,
BXOJIs1IeM B cocTtaB reonrdopmanonnoii cucremsl Zulu (I'MC Zulu) OOO «Ilomutepm». B 6a3y
JAHHBIX JJIGKTPOHHOM MOJEIN BHECEHO OIHMCaHUE 3JIEMEHTOB TeIuloBod ceTu. IlpoBenen
TUIPABIMYECKHIA pacdeT TEIUIOBOH ceTH. TeXHWUYecKod 0a30il Ui pa3padOTKH 3JIEKTPOHHOM
MOJIEJH SIBJISFOTCSL:

J TEXHUYECKHUX IacHOpPTOB YYAaCTKOB TEIUIOBBIX CETEH C TEIUIOBBIMM KaMmepamH u
NaBUJIbOHAMH, BKJIIOYas IOJi Hayaja AKCIUTyaTalud, TUIl U30JISALUHU, THI HPOKJIAAKH, KPATKYIO
XapaKTePUCTUKY TPYHTOB B MECTaX MPOKJIAJKU C BbIICICHUEM HaUMEHee HaJIe)KHBIX YUaCTKOB;

. JaHHBIX O TOJKIIOYEHHOM TEMJOBOW Harpy3ke IO BHJaM MOTpeOJIeHus,
OINpe/eIEHHON MO TOKa3aHUSIM TNPUOOPOB yyeTa, a B CIIy4ae HMX OTCYTCTBHS, (aKTUYECKOU
MOJKIJIFOYEHHOM TEIJIOBOM HArpy3Ke;

° JAHHBIX O PE3yJIbTaTaX TEXHUUYECKUX 00CIIeIOBAaHUM TETIOBBIX CETEH;

° CXEM HACOCHBIX CTAaHIMNA M TEXHUYECKHUX IacIOPTOB Ha 000PYI0BAaHME HACOCHBIX
CTaHIIUM;

° TEXHUYECKUX IaCIOPTOB HA YCTPOMCTBA 3aIUTHl OT IPEBBILICHHUS JOIYCTUMOIO
JIaBJICHUS U CAaMONPOU3BOJILHOIO ONIOPOKHEHHUS TETUIOBBIX CETEM;

° DIIEKTPOHHBIX U (W) OyMa)kKHBIX IJIAHIIIETOB TETIJIOBBIX CETEH;

° rpauKOB PETyJIUPOBAHUS OTIyCKA TEIJIOBOM DSHEPIrHH, TEIJIOHOCUTES B

TCIIJIOBBIC CETH,

o JAaHHBIX PEKHMMHBIX KapT 110 pacxoJaM U AaBJICHUA TCIIJIOHOCUTEISA B KOHTPOJBbHBIX
TOUYKaX TETNIOBOU CETH;

. OTMMCAaHUN THUIIOB W CXEM TMPUCOCAMHEHHH TEIUIONOTPEOISIOMUX YCTAaHOBOK
noTpeduTeneil K TEIIOBBIM CETSIM C BBIJICICHHEM HauOoliee pacipOoCTPAaHEHHBIX, OMPEACIISIONINX
BBIOOp M 00OCHOBaHHE Tpaduka PEryJIUpPOBAHHS OTIYCKa TETIOBOW IHEPTHH, TETUIOHOCHUTEIS
MOTpeOHTENAM, JUIS MOJEIHM BTOPOTO YPOBHS - OIMCAHWUE THIIOB TPUCOCIUHEHUI
TETUTOTIOTPEOIISIONIMX YCTAHOBOK TOTPEOUTENe K TEIJIOBBIM CETSM OTHCIBHO 0 KaKIOMY
MOTPeOUTEITIO.

B 3neKTpoHHYI0 MOJENb CHCTEMBI TEIUIOCHA0XKEHHUS BKIIOYCHO OIMCAaHHWE BCEX 30H
JICHCTBUS CYIIECTBYIOIINX NCTOYHUKOB TEIJIOBOM SHEPTHH U CHCTEM TEIUIOCHA0KESHUSI.



2 TI'paduueckoe mpeacTraBjieHHe OOHEKTOB CHCTEMbI TeINMJIOCHAOKEHHS C
NPUBS3KOH K TOMOJOrMYecKO OCHOBE M € MOJHBIM TONOJIOTHYECKUM
ONUCAHUEM CBSI3HOCTH 00bEKTOB

DNeKTpoHHAs  MOJENb CXEMbl  TEIUIOCHAOXKEHHsI T. 3aWHCK  BBIIOJHEHA C
Ucronbp3oBanueM mnporpaMmMuoro kommiekca I'MC ZuluGIS 8.0, a Takke mMakeToB pacyeToB
UH)KEHEPHBIX cerell  (TeruiocHabxenue) ZuluThermo. T'eomndopmanmonnas cucrema Zulu,
paspaboranHas kommaHued «llomurepm», 1. Cankr-IletepOypr, Oosee 20 €T aKTUBHO
UCTIONB3YETCS MPEeNnpUiTUsIME chepbl sHepreTuku PO u OimkHEro 3apy0eKbs.
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Puc. 2.1. TUC Zulu

I'eoundopmanuonnast cuctema ZuluGIS 8.0 Hamumcana Ha s3bpIKE TPOrPAMMHUPOBAHUS
Visual C++™,

I'eoundopmanmonnass cuctema ZuluGIS mnpennasHaueHa [Uisi pEIaKTHPOBAHUS H
paspabdotku ['MIC mnpunoxeHuid, TpPeOYIOMMX BH3yaIM3alldd TMPOCTPAHCTBEHHBIX JTAHHBIX B
BEKTOPHOM M PacTpOBOM BHJIE, aHAM3a WX TOMOJIOTHMH U WX CBS3U C CEMAaHTUYECKHUMH Oazamu
JIaHHEBIX.

C nomomipto ZuluGIS MoxHO co31aBaTh BCEBO3MOXKHBIE KapThl, TJIAHBI M CXEMBI,
BKJIFOYAsl TUTAHBI M CXEMbl WH)XKCHEPHBIX CETeH C MOMIEPKKOM HMX TOMOJIOTHH, padoTaTh C
pacTtpamu, TaiiaMu, UCIOJIb30BATh JAHHBIE U MTOJIY4YaTh JAHHBIE U3 PA3JIMYHBIX HCTOYHUKOB BDE,
ODBC, SQL Server LocalDB u np. Kaptel MoryT ObITh pa3paOoTaHbl Kak B JJOKaJIbHOW cUCTEME
JIEKapTOBBIX KOOPJUHAT, TAK U B PA3JIMYHBIX TeorpapuueckKux CUCTeMax KOOPAUHAT.



OrpannueHuii B 001aCTH MPUMEHEHHS CUCTEMBI HET.

2.1 Bosmoxuoctu T'YC Zulu

Cucrema o6nagaeT MUPOKUMH BO3MOXKHOCTSIMU U TTO3BOJISIET:

J Co3znaBaTh KapThl MECTHOCTH B Pa3lIMYHBIX IeorpauuecKkux cucrteMax KOOpAHHAT
U KapTorpauueckux NPOEKUHUAX, OToOpakaTh BEKTOpPHbIE TIpaduyecKkue MJaHHBIE CO
CrilakuBaHUeM U 0e3.

o OcymecTBisiTh 00paboTKy pacTpoBbix nzo0paxenuii hopmaro BMP, TIFF, PCX,
JPG, GIF, PNG npu moMoIy BCTpOSHHOT0 rpauIecKoro peIakTopa.

. [TonyyaTh  MPOCTPAHCTBEHHbIE JIAHHBIE C  CEPBEPOB,  IOJJICPKUBAIOLINX
cneruduranun WMS (Web Map Service), WMTS (Web Map Tile Service).
. HWcnonb3oBathk KapTorpaduueckue nanusie ¢ Tile-cepBepoB B KaueCTBE CJIOEB KapT

¥ Hape3aTh PacTPOBBIC CIIOM Ha TUIMTKY JUISI TOCIIEAYIONIEro ucnoyib3oBanue Ha Tile-cepsepe.

J OTkpbIBaTh U McnoNb30BaTh (paiinel B popmate GPS eXchange Format (GPX).

J UuraTth Teorpaduyueckyro MpuBsI3KY pacTpoBbIX 00bekTOB B (popmate World File.
Ecmn World File ¢aiin nonmomauTensHO cHaOkeH (ailyioM ¢ TeM € UMEHEM M paclIdpeHUueM
aux.xml.

. YuraTh reorpauveckyro MpUBsI3KY pacTpoBbIX 00BeKTOB B popmare Geotiff.

o BexTopusupoBath pacTpoBbie H300pakeHUs B BEKTOPHbBIE CIIOH:

o Bekropueie cion B cucreme ZuluGIS xpansTcs BO BHYTpeHHEM OWHapHOM
dbopmare, 06eCTIeUMBAIOIIEM BHICOKYIO CKOPOCTh paOOThI C HUMH.

. [Ipn ¢akroprsanmu MCIONB3YIOTCS KaK NMPUMHTHUBHBIE OOBEKTHI (CHMBOJIBHEIEC,
TEKCTOBBIE, JINHEIHBIE, TUIOIIAIHbIE) TaK U TUIIOBBIE OOBEKTHI, OMUCHIBAEMBIE CAMOCTOSATEIHHO B
CTPYKTYpE CIIOSL.

. PaboTtaTh ¢ ceMaHTHYECKUMH JaHHBIMH, TMOAKIIOYAEMBIMH K CJIOI0 W3 BHEIIHUX
ncrounnkoB BDE, ODBC unu ADO uepe3 onmcatenu 6a3 qaHHBIX (MOIy4YaTh JaHHBIE MOXKHO U3
tabnuiy Paradox, dBase, FoxPro; Microsoft Access, Microsoft SQL Server; ORACLE u npyrux
ucrounnkoB ODBC unu ADO).

J BremonHATE 3ampockl K 0a3aM JaHHBIX C OTOOpaKEHHEM pe3yJbTaToB Ha KapTe
(TTowcK ompeneieHHOH WH(POPMANUU, HAaXO0XIEHHE CYMMBI, MaKCHMAaJIbHOTO, MHHHUMAILHOTO
3HAQYEHHWs, W T.JI.). 3ampochl BBHINOJHAIOTCS KaK C TIOMOIIBI0 BHYTPEHHErO KOHCTPYKTOpa
3aIpOCOB, TaK U C UCMOJIb30BAHUEM SI3bIKA 3a1TpocoB SQL.

J BEITOTHATE IPOCTPaHCTBEHHBIE 3aIIPOCH IO 00BEKTaM KapThl B COOTBETCTBHH CO
cnenudukanuamu OGC.

J Co3naBath MOJENb penbeda MECTHOCTH M CTPOUTHh Ha €€ OCHOBE W30JIMHUH, 30HBI
3aTOIUIEHUs TPOMUIHN U pacTpsl penbeda, pacCUUTHIBATH TUIOMIAIN U 00bEMBI.

J DKCIIOPTUPOBATh JaHHBIE W3 CEMAaHTHYECKOW 0a3bl WIIM pe3ysbTaThl 3ampoca B
anekTpoHHYyo Tabauiy Microsoft Excel™unu 8 HTML ¢aiin.

o [IporpaMMHO WM 1O CEMAaHTMYECKHMM JaHHBIM CO37aBaTh TeMaTUYECKHE
PaCKpacKu, ¢ TOMOIIBI0 KOTOPBIX MEHSETCS CTUJIb OTOOpaKEHUSI 00BEKTOB.

J BreiBouTh A1 BceX OOBEKTOB CIIOS HAANUCH WM OUPKH, TEKCT HAAIUCH MOXKET
Kak OpaTbCsl U3 CEeMaHTUYECKOM 0a3bl TaHHBIX, TAK U MEPEOIPENEIATHCS MPOrPaAaMMHO.



. Co3maBaTh ¥ UCIOJIB30BaTh OMOINOTEKY TpadUUECKUX JIEMEHTOB CHUCTEM TEIUIO-,
BOJIO-, IAPO-, Ta30- M KaHaIu3aIuu. [1Jis 2IEMEHTOB TPEAYCMOTPEHO HCIIOJIb30BAaHHE HECKOIBKUX
rpadu4ecKux U300paKEHUH, OTPAKAIOIINX PEKUMBI UX PAOOTHI.

L4 CO3I[aBaTI) paCUY€THBIC CXEMbl HMHXXCHEPHBIX KOMMYHPIKaLIPII;'I C aBTOMAaTHU4YCCKUM
(bOpMI/IpOBaHI/IeM TOIIOJIOTMH CETU U COOTBETCTBYIOINX 0a3 JaHHBIX.

L4 H3MEeHATH TOOJIOTHIO CETSH U PEXKUMBI pa6OTBI €€ JJICMCHTOB.

L4 Pemate TOIIOJIOTNYCCKHUC 3aga4un (I/I3MCHGHI/I6 COCTOSAHHA 00BEKTOB

(mepexIoYeH s ), HOUCK OTKIIOYAIOIIUX YCTPONUCTB, MOUCK KpaTyalIliuX MMyTeH, MOMCK CBSA3aHHBIX
00BEKTOB, MIOUCK KOJIEII).

o Pemiate TpaHcnopTHBIE 33/1a4H C YYETOM TOIMOJIOTHH JOPOTH.

. Jlist OBICTPOTO TIEpeMeNIeHHsI B HY)KHOE MECTO KapThl yCTaHABIUBATh 3aKJIAJKU
(3aKazKa Ha TOYKY HA MECTHOCTU C OMNPEIEIICHHBIM MacIITabOM OTOOpa)KeHHs W 3aKiajJKa Ha
orpeeNieHHbI 00beKT ci1os (YI00HO ISl 00bEKTOB, ABIXKYIIMXCS IO KapTe).

. C moMompl0 MPOEKTOB CO37aBaTh MHOTOYPOBHEBBIE KapThl, pacKpbiBasi C
MOMOIIbIO JIOTIOJIHUTENIBHBIX YPOBHEH CTPYKTYpy OOBEKTOB CXEMAaTUYHO H300paKEHHBIX Ha
OCHOBHOM KapTe.

) Co3maBaTh MakeThl ITEYaTH.

. NmmopTtupoBarts rpaduueckue nanueie u3 Maplnfo (MIF/MID), AutoCAD (DXF) ,
ArcView (SHP), Metafile (WMF).

. OkcnopTupoBaTh rpaduueckue aanneie B Maplnfo (MIF/MID), AutoCAD 12
(DXF), ArcView (SHP), Google (KML), Windows Bitmap (BMP).

. CoznaBaTh Makpochl Ha si3bikax VB Script wim Java Script.

L4 OCYHIGCTBJ'ISITI) HpOFpaMMHBIﬁ AOCTYII K JAaHHBIM 4YCPE3 O6’B€KTHYIO MOACTb OJId
HaImMcaHus COOCTBEHHBIX KOHBEPTCPOB.

o Co3naBath cCOOCTBEHHBIE PUIIOKEHUS, paboTatolye moJ yrnpasiaeHuem ZuluGIS.
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2.2 OcHOBHbBIE TOHSITUSI WU OIpeaesieHUsl, NpeAcTaBieHue HHpopMauuu B
I'nC Zulu

ZuluGIS xpanur nBa THma wuHGOpMAUM — TpadUUYECKYID) U CEMaHTHYECKYIO.
CrpykTypHas cxema npeacraBieHus nHpopmaiuu nzoopaxkena Ha Puc. 2.2.

ZuluGlSs

Mpacpuyeckan Gaza
AaHHbIX

< Knitou (ID) :>

CeMaHnTHyeckan Gasa
AaHHBIX

XpaHWT rpacuYeckme
aTpuGyThl 0GLEKTOE:
KOOPAWHATHI, CTUIb

ANA BLIBOAA HA 3KpPaH

XpaHWT ONuCaHue
Kawaoro o0wekTa B
BMIE CEA3AHHbIX
MexIy coGoi Tabnuy

Puc. 2.2. CtpykrypHas cxema npezcrasienus nadopmarn 8 ['C Zulu

I'paguueckue oanuvie — 310 HaOOp rpaduyeckux cioes cuctemsl. ['padudeckuit crnoi
npezcTaBisieT co00i COBOKYITHOCTh IPOCTPAHCTBEHHBIX OOBEKTOB, OTHOCSIUXCSA K OJHOH TeMe B
npejienax HeKOTOPOH TEPPUTOPUH U B CUCTEME KOOPJIMHAT, 00IUX JIIsl HA0opa CIIOEB.

Cemanmuueckue OaHHble TPEACTABIAIOT cCOOOM omnucaHue Mo o0ObeKTaM rpaduyeckoit
6a3pl. UHpopMaliust B ceMaHTUYECKYIO0 0a3y JaHHBIX 3aHOCHUTCS Tosib3oBarerneM. CeMaHTHYECKas
0a3a JaHHBIX MpejcTaBisieT co0oil Habop TaluL, UHPOPMAIIMOHHO CBSI3aHHBIX JIPYT C JAPYTOM.
OpnHa u3 Tabaui J0DKHA 00513aTENTbHO COJIEpKATh MOJIe CBSA3U € KapToH (10 yMOIYaHMIO 3TO MOJIe
Ha3bpiBaeTcst SYS), To ecTh moise, B KOTOpOe 3aHocATcs KitodeBble 3HaueHus (ID) rpaduueckux
o0bekToB. Hampumep, mis cios «3maHus cuUCTeMa XpaHUT B Tpaduueckoil 0a3e JaHHBIX
UHPOPMALIMIO MO0 KKAOMY OOBEKTY (KOOPAMHATHI Ka)KJOT0 KOHTYpa, LBET JUHUM JUII KaXKI0TO
KOHTYpa, I[BET ¥ CTHJIb 3aJIMBKH, & TAKKE KK/l 00BEKT CII0s MMEET YHUKAIbHBIN Kitod — D).

Jlnst onucanusi 00BEKTOB Tpaduveckoil 0a3bl NaHHBIX (HAaMpuUMep, JOMOB) CO3AAeTCs
ceMaHTHueckas 0aza JaHHBIX, B KOTOPYIO 3aHOCUTCS MHGOpManus Mo KaxaoMy JOMY: ajpec,
HOMED JIOMa, THIM JoMa U mpouee. J[Jis cBsI3u ceMaHTU4YecKor U rpadudeckoit 06a3 TaHHBIX OJTHO
U3 TOoJIeH CEeMaHTHYeCKOM O0a3bl JaHHBIX COAEPKUT K04 00bekTa rpaduueckoil 0as3bl, K
KOTOPOMY OTHOCHUTCS OJIHA WJIM HECKOJBKO CTPOK ceMaHTH4ecKoil 6a3bl. [Ipu aTOoM rpadudeckas
U ceMaHTH4ecKas 0a3bl JaHHBIX MOTYT HaXOIUTHCS B Pa3HBIX KaTajorax, Ha pasHbIX TUCKaX H
JTa)Ke Ha pa3HbIX KOMIIbIOTEpPaX (CEpBEpE U JIOKATbHOM KOMIIBIOTEPE).
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Cnoti — COBOKYITHOCTh IPOCTPAHCTBEHHBIX OOBEKTOB, OTHOCSIIMXCSA K OJHOH TeMe
(kmaccy OOBEKTOB) B Ipeleiax HEKOTOPON TEPPUTOPUH U B CHCTEME KOOPIWHAT, OOIIUX s
HaOopa cnoeB. IlocioliHOE WM MHOTOCIONHOE NPEJCTaBICHUE SBISIETCS  HaubOolsee
pacIpoOCTPAaHEHHBIM CIIOCOOOM  OpraHU3allMi  MPOCTPAHCTBEHHBIX MJAHHBIX B  IOCJIOHHO-
opranuzoBanHbix [UMC. Croit sBnsiercs OCHOBHOW HH(POPMAIIMOHHOW €IMHHIIEH CHUCTEMbI
ZuluGIS. Crnou npenHa3HadyeHbI ISl XpaHEHUs! Tpaduueckux oObEKTOB. BHYTpU Ciios KasKIbIit
00BEKT uMeeT UACHTHUKATOP (KJIF0Y), ero Takke Ha3bpiBatoT ID oObekTa.

Hoenmughuxamop (ID) — yHHMKaIbHBIA (B Tpenenax Cios) HOMEp, MPUITHCHIBAEMBIN
IIPOCTPAHCTBEHHOMY OOBEKTY CJOs, NPUCBAUBATHCA AaBTOMATHUYECKH, CIYXKHUT Ui CBA3H
MO3UIMOHHOM Y HENO3ULIMOHHOM YacTH MPOCTPAHCTBEHHBIX TAHHBIX.

I[To cnocoOy xpanenus rpadpuveckoil vHGOpMaIMK CYIIECTBYIOT CIEIYIOIIUE CIOU:

* «BexTopHbI C101»

* «PactpoBslii ciioi»

* «Crnou penbedar»

* «Cnou ¢ web cepBepoB»

* «Cnoti Tile-cepBepa»

Bexmopnviii cnoti MOXeT colep)kaTh: TOYeuHble (TMHUKTOTPaMMbl HIIM «CHMBOJIBDY),
TEKCTOBbIE, JMHEWHbIC (JIMHUM, TOJWJIMHUMN), TUIONIaTHbIe (KOHTYPBI, MOJUKOHTYPHI) OOBEKTHI.
Kpome Toro, B BEKTOpHOM ciioe rpadudeckrne 0ObeKThl HE3aBUCUMO OT MX Ipa)uuecKoro Tuma
JeNISATCSL Ha JIB€ PA3HOBHIHOCTH: MPOCTBIE Tpaduueckue OOBEKTHl (IPUMHUTHBBI) M THIIOBBIC
(xmaccuunrpoBaHHbIie) rpaduuecKue 0OBEKTHI.

[Ipocteie rpaduyeckue 0OBEKTHI COMEPKAT BCE aTpHUOYThl OTOOpPaXKEHHsI BHYTPHU CeOsl.
TunoBele rpaduyueckue 0ObEKTHI COAEPKAT JHUIIb CCHUIKY Ha THIIOBYIO CTPYKTYpY, KOTOpas U
ornpenenser rpapuyeckuil TUI, aTpuOyThl OTOOPAKEHUS U TEKylllee COCTOSIHHE 00beKTa (Takue
O0BEKTHI, Kak MpaBWJIO, MWCIOJIB3YIOT IpM HAHECEHUWU WHXXKEHEepHbIX cereit). IlpocTeie
rpadudeckrue 00BbEKTHl MOTYT OBITh CBSI3aHBI C OJJHOM CEMAaHTHYECKOM 0a30i JaHHBIX, OOIIEH A
BCETrO CJIOS.

Tunossle rpaduyeckue oOBEKTHI CBA3BIBAIOTCS TOJBKO C CEMAHTUYECKOM 0a30i cBOero
tuna. Kaxnapiil cioil MOXXKeT UMEeTh CBOIO OMOJIMOTEKY CHMBOJIOB JJIsi OTOOpaKEHUsI TOUYEUHBIX
00bexToB. CUMBOJ NpeAcTaBiseT co0oil rpynny rpadpudeckux NpUMUTUBOB (JJMHUH, OJUTOHOB,
OKpY’KHOCTEH, TeKCTa), UMEIOIIMX CBOW CTHIIb, I[BET M T.1. Kaknas Takas rpynmna UMeeT TOUKY
IPUBSA3KHU M YToJl TOBOPOTA BCEW IPYIIIBI BOKPYT 3TOH Touku. Kpome TOro, CHMBOJI MOKET UMETh
I10JIb30BATEIBCKOE Ha3BaHMUE.

Kaxnplif BEKTOpHBIM c0H uMeeT OMONMOTEKY CTHJCH 3aJMBOK MM IUIOLIAJHBIX
OOBEKTOB W CTWJIEH IS JIMHEWHBIX OOBEKTOB. Kaxaplli BEKTOPHBIA CIIOM MOXKET HMETh
COOCTBEHHYIO OMOJIMOTEKY THUIIOB OOBEKTOB. KaKIblii TN OMHMCHIBACT TUIOIIAHOW, JTUHEHHBIN
WIM CUMBOJIbHBIM THIOBOM rpaduyueckuil 0ObEKT, UMEET MOJIb30BaTEIbCKOE HAa3BAHUE U MOXKET
OBITH CBSI3aH C COOCTBEHHOI CEMaHTUYECKOM 0a30i JaHHBIX.

Kaxnplif Tun o0beKTa MMEeT OT OJHOTO JI0 HECKOJIBKHUX PEKUMOB, KOTOpBIE HMEIOT
M0JIb30BaTEIbCKOE Ha3BaHUE, U 33/1al0T Pa3IMyYHbIE CIIOCOOBI OTOOpPAKEHUSI THUIIOBOIO OOBEKTA.
TumnoBoii rpaduyecknii 0OBEKT MPHUHAJIEKHUT K OJHOMY U3 TUIOB B OMOIMOTEKE THUIIOBBIX
00BEKTOB BEKTOPHOTO CJIOS U HAaXOAWUTCS B OJHOM M3 PEXHUMOB JaHHOro Tuma. OtoOpaskeHue
00BbEKTa 3aBHCHUT OT TOT0, KaK 0TOOpakaeTcsl TEKYIINI peKUM 00bEKTa JAHHOTO THIIA.

Tunobie 00bEKTHI 1O rpauuecKOMy BUYy MOTYT JETUTHCS Ha:

CHUMBOJIbHBIE - OHU OTOOpaKaroTCsl C MOMOIIBI0O CUMBOJIA, OMPEENAeTCS Ha MECTHOCTH
KOOpPJMHATON TOYKHU MPUBA3KU M YIJIOM MOBOPOTA CUMBOJIa BOKPYT TOUKHU NMPUBA3KU. Kakblii
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PEKUM TAKOrO THUMA 00A3aTENbHO CBSI3aH C OJHUM W3 CHMBOJIOB OMOIMOTEKH CHUMBOJIOB. Jlis
peLIeHUs Pa3MUYHbIX 3a/1a4, CBSI3aHHBIX C MH)KEHEPHBIMU CETSMH, CUMBOJBHBIH OOBEKT MOMKET
UMETb JIOTIOJHUTEJbHBIM TMpH3HAK, KOHKPETU3UPYIOUIMHA Ha3HAUYE€HUE TUMA: HCTOYHUK,
NoTpPeOUTENh, OTCEKAIOIIEe YCTPOUCTBO HMIIA IIPOCTO Y3€I.

JIuneiiHbIe - IpeCcTaBIseT co00i TomManyro. Kakaplit pexuM TUHEHHOTO0 00bEeKTa UMEET
CBOM LIBET, TOJIIMHY U CTUJIb. THUIOBON JMHEHHBIN 00BbEKT MOXKET 001a1aTh IPU3HAKOM TOT'O, YTO
JAHHBIM THN sBjIsieTcss ydacTKoM. OTiauume ydacTKa OT IPOCTOH JIOMaHOW COCTOMT B TOM, 4YTO
HAyaslo ¥ KOHeIl TaKOH JJoMaHO! 0053aTeNIbHO JJOJKHBI OBITh CBSI3aHbI C TUTIOBBIMU CHMBOJIBHBIMU
00BEKTaMH, T.€. HAUMHATHCSI CHMBOJIBHBIM OOBEKTOM U 3aKaHYMBATHCS CUMBOJIBHBIM O0OBEKTOM.

[Tnomannuple - MPEACTAaBISAIOT COO0OW 3aMKHYTHIH KOHTYp. Kakneldi pexxum oObekTa
UMEET CBOM LIBET, TOJIIIUHY U CTHJIb JJMHUU KOHTYPA, a TAKXKE I[BET U CTUJIb 3AJIMBKH BHYTPEHHEH
00J1aCTH KOHTYpA.

TekcToBble - TPEACTaBISAIOT COOOW TEKCT C 3aJaHHBIMU IapaMeTpaMH, TaKHUMH Kak
mpUQT, HaUEpTaHUE, pPa3Mep, BEIpaBHUBaHUE.

I'papuueckas 6a3a NaHHBIX O Ka)XIOMy H3 BBIIIE OINHCAHHBIX BEKTOPHBIX CIJIOEB
npezcTaBisieT co0oi ceMecTBO JBOMYHBIX (hailJloB, HAXOAALIMXCS B OJHOM Kartajore M
UMEIOIUX OJIHO UMS M pa3Hble pacIIUPEHUs.

Pacmposwvim cnoem cucremsr ZuluGIS MoxeT ObITh 1100 OTAENBHBIN PACTPOBBIA OOBEKT,
a0 Tpymnma pacTpoBbix 00bekTOB. IlomnmepkuBaembie gopmartel pactpos: BMP, TIFF, PCX,
JPEG, GIF, PNG. PactpoBblii 00BEKT 3a/1a€TCsl TaK HA3bIBAEMBIM OIHUCATEIIEM PACTPOBOTO CIIOS
KOTOpBIA ompenensier (aitm  u300paxeHuss W (PU3NYSCKUE KOOPAMHATHI HAa MECTHOCTH,
COOTBETCTBYIOIIME U300paKEHUIO.

PactpoBast rpynma — 3TO 0OBEAMHEHHE pACTPOBBIX OOBEKTOB, paccMaTPHUBAEMBbIX
cUCTeMON Kak oluH 00beKkT. Ecnu Heo6Xo1uMo MocTOsIHHO paboTaTh C JBaLAThIO0 PACTPOBBIMU
00BEKTaMH OJIHOBPEMEHHO, TO MOXHO 3arpykaTh JBaJlaTh PACTPOBBIX CIOEB IO OJHOMY
pacTpoBOMy 00BEKTY B KakZioM. Ho 17151 y1o6cTBa 3T pacTpoBble 00BEKTHI MOKHO OObEJUHUTE B
TpyIITy pacTpoBBIX 00beKTOB. Torma cucrema OyaeT BOCIPUHUMATH ITH JIBAAIATh PACTPOB KaK
oauH cioil. 14Tk pacTpoBBIX Ipyln MO ABAAUATH PACTPOB B KAXKIOW B CBOK OYEPEIb MOKHO
00BETMHHUTD B OJTHY U T.]I.

Mooenu penvegha, noctpoernsie B cucteme ZuluGIS xpansitcs B BUIEe 0COOBIX CIIOEB U
ob1BatoT AByX TunoB: 1. TIN mozens, npeacrasisier co00i TPUAHTYIISIIMOHHYIO CETKY, B KOTOPOI
U3BECTHBI BBICOTHI BEPIIMH BceX TpeyroibHUKOB. 2. SRTM (Shuttle radar topographic mission) -
«rpybass» Mozaenb penbeda ¢ UCHOIb30BaHHEM (ailyIoB BBHICOTHBIX OTMETOK MOJYYEHHBIX W3
uHTepHera. Cioit penbeda MoxkeT ObITh UMIopTUpoBaH u3 ¢popmaroB LandXML TIN, Esri TIN,
Intermediate TIN Format (ITF).

B cucreme mOMHMO pacTpOBBIX M BEKTOPHBIX CJOEB HMMEETCS BO3MOYKHOCTh
HCITOJIH30BaTh CJIOH C CEPBEPOB, MOIEPKUBAIONINX pa3nuuHble cnerupukarun: WMS (Web Map
Service), WMTS (Web Map Tile Service) « WMTS croii».

Cnoui Tile-cepsepa mpencrapisier coboil kaprorpaduyeckyro HHGOpMAIMIO B BUIC
pacTpoOBBIX N300pAKEHN, Hape3aHHBIX Ha HEOOJIbIINE YaCTH- IITUTKH UK Tailnsl (tile). M3 Takux
TalJIOB COCTOUT M300pakeHUe TEPPUTOPUHN B HECKOIbKNX Maciitabax. [logpooueit o cnosix Tile-
cepBepa MOXKHO y3HaTh B paznene Cioit Tile-cepsepa.

Kapma sBnsiercs ocHOBHBIM JoKyMeHTOM cuctembl ZuluGIS. Ona comepxut crmcok
CJIOEB C IIapaMeTpaMH MX OTOOpa)KeHUsI, XapaKTepPHBIMM JUUIsl JaHHOW KapThl. KapTa MokeT uMeTh
OJIHO MJIM HECKOJIBKO OKOH. Uepe3 OKHa KapThl 110JIb30BaTEIb MOXKET paboTaTh CO CIOSIMHU KapThl:
IPOCMATPUBATh, OCYIECTBIATh 3aIPOCHI, PEIAKTUPOBATh, BBIBOJUTH HA Me4aTh U T.1. Pusndyecku
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KapTa sIBJIeTCS ABOMYHBIM (haiijioM ¢ pacmrpenueM zmp. Kapra XpaHUT OCHOBHbBIE MapaMeTphbl,
nepeurcieHHple B Tabmune. Crienyer OTMETUTh, YTO KapTa HE COACPKUT TpaduvecKkoit
uHpopmanuu. I'paduyeckas nudopmaiyst HAXOIUTCSA B CIOAX, a KApTa XPAHUT TOIBKO CITUCOK UX
umeH. [lpu sToM crou U (haiinbl KapThl MOTYT PacIoyiaraThCsl Ha KOMITBIOTEPE B Pa3HBIX MECTaX.
YnanmuB ¢ awcka (aia KapThl, MOXHO TOTEPSITh TOJIBKO HACTPOHKH OTOOPaKEHUS CIIOCB IS
JTAaHHOM KapThl.

2.3 MoaeanpoBaHne HH:KEHEPHBIX ceTeil

Hapsiny ¢ o6bruabiv gyt [TUC paspenenueM OOBEKTOB Ha KOHTYPBI, JIOMaHBIE,
KOMOMHHpPOBaHHbIE KOHTYPBI, KOMOMHUpOBaHHbIE JToMaHble, ZuluGIS moanep:xuBaeTr JTMHEWHO-
Y3JI0BYIO TOIOJIOTHIO, YTO MO3BOJISIET MOJEIMPOBATh HHXKEHEPHbIE ceTH. Onpenenenue: JInneino-
y3JI0BO€ TMpEeJCTaBlIeHHE (BEKTOPHO-TOIMOJIOTMYECKOE TMPEACTABIEHUE) — Pa3HOBUAHOCTH
BEKTOPHOTO TIPEJICTABJICHUS JIMHEHHBIX M TMOJUTOHAJIBHBIX MPOCTPAHCTBEHHBIX OOBEKTOB,
OTNUCHIBAIOIIETO HE TOJIBKO WX TEOMETPUIO, HO U TOIOJOTHYECKHE OTHOIICHUS MEXIy
MOJIMTOHAMHU, AYTaMU U y3J1aMHu.

@ Yermpeapybuan cema rennozoit cemn nocne TN * - ZuluGIS 8.0 - o X
QAN [PABKA CAOM KAPTA BWMA PACTP TAB/MMUA 3A0AYM  CEPBUC OKHO  CMPABKA
Marncrpansraz cen X T MermpoapyGhan crema Tennosoi cemi nocae UTN® X 9
‘L — 4
/ ]
ITULEE
3
Al Ad1F
; &2
=B
Ml
-
M1 145600,
[ 070, u @
e P
8|z
gl |Z
150 i & E
)
yrn-ig)
i L~726,900, M
@ 300, mm

loros X 4390m Y: 3%T5m

Puc. 2.3. MonenupoBanue HHXEHEPHBIX ceTel

Cuctema ZuluGIS mno3Boisier co3aaBaTh Kiaccu(UIUpyeMble OOBEKTHI, HMEOIIUE
HECKOJIbKO PEXHUMOB (COCTOSIHMI), KaXKJ0€ W3 KOTOPBIX (COCTOSIHMI) HMeeT CBOH CTHIIb
otoOpaxeHus: Ha kKaprte (cxeme). Ilpu sToM BBOJ ceTell NMPOU3BOAUTCS C aBTOMATHUYECKUM
KoAupoBaHUEM Torosnorud. HapucoBanHas Ha 3KpaHe ceThb cpa3zy roToBa JJI TOMOJOTHYECKOTO
aHanm3a (MHOpMaIUs O CBA3SIX MKy 00BEKTaMH 3aHOCHUTCS] aBTOMATHYECKH ).

B cucreme mnpegycMOTpeHBI CpelcTBa PENAKTUPOBAHMSI HHKEHEPHBIX  CETEeH,
BKJTIOYAIOIIHE BO3MOXHOCTb CO3JIaHHsI OOBEKTOB MHKEHEPHOM CeTH, HAaHECEHUs CEeTH Ha KapTy, a
TaK)Ke KOHTPOJISI IEUCTBUM MOJIB30BATENS IPU ONPEACIIEHUH KOMIIOHEHTOB CETH WJIM WU3MEHEHUU
ee KOH(UTypaIuH.
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2.4 XapakTepucTHKA BOJAONOATOTOBKHU U MOANUTOYHBIX YCTPOHCTB

OcnoBoii ZuluThermo sBnsiercs reorpaduyeckas nHpopmannonnas cucrema ZuluGIS.
[Tpu nomomu I'MC MOXHO co31aTh KapTy ropoja (HaceJIEHHOIO IyHKTa) M HAHECTU Ha Heé
terioBele  cetu. ZuluThermo mo3BossieT pacCUMTBHIBATH CHCTEMBI  LEHTPAIM30BAHHOTO
TeII0CcHA0KeHus1 00JIBIIOr0 00beMa U 000 CI0KHOCTH.

Pacuery mnomnexar mynukogvlie W Kolbyegvle CETH (KOJIMYECTBO KOJELl B CETH
HEOIPAaHMUYEHHO), a TaKKe [BYX, TpeX, YEThIPEXTPYOHbIE WJIM MHOTOTPYOHBIE CHCTEMBI
TEIUIOCHA0XKEHUs,, B TOM 4YHCI€ C [OBBICUTEIBHBIMH  HACOCHBIMM  CTaHUMSIMHU U
JPOCCENUPYIONUMH YCTPOHCTBAMHU, padOTAIOIINE OT OAHOTO MM HECKOJIBKUX UCTOYHHUKOB.

[IporpaMMa npeaycMaTpuUBaeT BBIIOJIHEHUE TEIUIOIMIPABIMYECKOTO pacueTa CHUCTEMBbI
[EHTPAIM30BAaHHOTO TEIUIOCHA0XKEHUS C MOTPEOUTEINSIMH, MOIKIIOYCHHBIMU K TETUIOBON CETH TI0
paznuuHbIM cxemaM. Mcnonb3yrorcs 46 CXEMHBIX pElIeHUs NOJKIIOYEHMs MoTpeduTenei, a
takxe 37 cxem npucoeaunenus 1[TII.

Pacuer cucrem TerocHaOXeHUsT MOXKET MPOU3BOIUTHCS C YUETOM YTEUeK U3 TEIUIOBOM
CeTH M CHCTEM TEIUIONOTPEOICHUS, a TAKKE TEIUIOBBIX OTEPh B TPyOOIPOBOJAX TEIIOBOW CETH.
Pacuer TemnoBbIX MoTeph BeAeTCs JUOO 1O HOPMATUBHBIM IOTEPSIM, JUOO MO (PaKTHUYECKOMY
COCTOSIHUIO M30JIALUN.

PesynbraTel pacueToB MOTryT OBITH 5KcropTHpoBansl B MS Excel, Harmsgao
NPEICTAaBICHbl C IOMOINBI0O TEMAaTHYECKOW pPACKpacKM H IbE30OMETPHUECKUX TpaUKOB.
Kaprorpaduuecknii Marepwal ¥ cXeMa TEIUIOBBIX CeTed MOXKeT OBITh O(pOpMIICHA B BHUJC
JIOKYMEHTA C MCII0JIb30BaHNEM MaKeTa NEYaTH.

CocraB pacyeToB:

* «Hananounslii pacuer»

* «IloBepouHbIl pacueT»

» «KanmOpoBka TermoBoit ceTm»

* «KoHCTpYKTOpPCKUI pacyeT

* «Pacuer TemnepaTypHOTro rpaguka

* «[Tpe3omeTpuyeckuil rpaguK»

* «Pacuer Hage:xxHOCTH»

* «KKoMMyTannoHHsle 3aa4n»

* «PacdyeT HOpMaTUBHBIX IOTEPH TEILIA YEPE3 U3OJIALIAIO»

* «AHaJIU3 TEPMOTPAMM»

2.4.1 HananouHblii pacuer

Lenbto  manadounoco  pacuema  SBIAETCS  KAaueCTBEHHOE  OOecleYeHHe  BCex
noTpeOuTeNel, MOKIIOUEHHBIX K TEIIOBON CETH HEOOXOIUMBIM KOJTMYECTBOM TEIJIOBOM SHEPTHH
U CEeTeBOW BOJbI, IPH ONTUMAIBHOM pEXHUME pPAOOTHl CHCTEMBl LEHTPATU30BAHHOTO
TEIUIOCHAOXKEeHUsT B 1eloM. B pe3ynpTaTe HajaJo4HOTO pacyeTa OIpeNesloTCs Homepa
AIIEBATOPOB, AMAMETPHI COMEN U JIPOCCEIMPYIOMIUX YCTPOMCTB, a TAaKK€ MeCTa UX YCTaHOBKH.
Pacyer nmpoBoAUTCA C y4€TOM pa3iMYHbIX CXEM MPUCOEIUHEHUS MOTpeOuTeNel K TeIIOBON CeTH
U CTENEHW aBTOMATH3AIMH TOJKIIOYCHHBIX TEIJIOBBIX Harpy3ok. llpu sTom Ha moTpedburensx
MOTYT YCTAHABJIMBAThCS PETYJSITOPHI pacxoja, Harpy3ku W Temneparypsl. Ha TeroBoit cetu
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MOTYT OBITh YCTAQHOBJICHBI HACOCHBIE CTAHILIMU, PETYJATOPBI AABICHMS, PEryJSATOPHI pacxoja,
KyCTOBBIC IIaii0bI U mepeMbluku. HanamouHblii pacueT MOXKET MPOBOIUTCS, C yUETOM TUAMETPOB
TpyOOIIPOBOOB, TOKOOPAaHHBIX B PE3YIbTaTe KOHCTPYKTOPCKOTIO pacuera.

2.4.2 TloBepouHblii pacuer

Lenbto nosepounoco pacuema SBISETCA OmpeneneHue (PaKTHUECKHUX PACXOI0B
TEIUIOHOCHUTENISI HA yYacTKax TETUIOBOW CETH U y MOTpPeOUTENeH, a TakKe KOJUYECTBE TEIIOBOM
PHEPTUU TOJNy4aeMoW mOoTpeOuTeNneM TMpH 3aJaHHOH TeMIepaType BOABI B IOAAOLIEM
TpyOOIpPOBO/IE U pacrojaraéMoM Harope Ha UICTOYHHKE.

CozmanHass MareMaTH4ecKas HWMUTAIMOHHAs MOJENb CHCTEMbl TeIIOCHAOKEHUS,
Cy’Kauasi Juisl pelIeHUs MOBEPOYHOW 3aJayud, IMO3BOJISET AaHAJU3UPOBATh TUAPABIMYECKUN M
TEIUIOBOM PEXUM paboOThl, a TaKKe MPOTHO3UPOBATH M3MEHEHHUE TeMIIepaTypbl BHYTPEHHETO
BO3JlyXa y morpeduTeneid. PacueTsl MOTYT IPOBOIUTHCSA MPH PA3IMYHBIX UCXOJIHBIX JAaHHBIX, B
TOM YHCJI€ aBapUUHBIX CUTYAILUIX, HAIPUMEP, OTKIIFOUEHUH OTJEIBHBIX YUYaCTKOB TEIJIOBOM CETH,
nepefaud BOABI M TEIUIOBOM HHEPrUd OT OAHOTO HCTOYHUKA K JPYyroMy IO OJHOMY U3
TpyOOIPOBOJOB M Mpoure. B kKadecTBe TEIJIOHOCHUTENS MOKET MCIIOJIb30BaThCS BOAA, aHTU(PHU3
WJIU 3TUJICHTJIMKOIb.

Pacuér TennoBbIX ceTeil MOKHO IPOBOJUTH € YUETOM:

* HOPMATHBHBIX YT€UEK U3 TEIJIOBOM CETH U CUCTEM TEIUIONOTPEOICHUS;

* HOPMATHUBHBIX UM (PAKTUYECKHUX TETIOBBIX OTEPh B TPYOOMPOBOIaX TEIJIOBOM CETH;

* (pakTHUECKH YCTaHOBIEHHOTO OOOpyAOBaHWs Ha aOOHEHTCKMX BBOJAX M TEIJIOBBIX
CEeTSIX: JPOCCENIMPYIOIINX a0, peryyisaTopoB TeMIepaTyphl, AaBICHHUS W IPOYHMX 3IIEMEHTOB
aBTOMAaTH3Aalluu;

* JIETHETO PEeXHUMa - peXHMa, B KOTOPOM aBTOMAaTHYECKU OTKJIIOUAETCS OTONMMTEIbHAs
Harpy3Ka W Harpy3ka Ha BEHTWIALIMIO U BO BPEMsl pacyeTa MEHSIOTCS CXEMbl NMPUCOCIUHECHUS
notpeduteneit n LITIL

* perynupoBanue Harpy3ku Ha ['BC - mo3BossieT MOJenupoBaTh peXUMbl pabOThI, KOTa
Harpy3ka Ha cuctembl [ BC oTcyTcTByeT (TONBKO LUPKYIALMS) UM OTIUYAETCS OT PacueTHOW;
MpoLEeHT u3MeHeHus Harpy3ku ['BC yka3bpIBaeTcst 0oIb30BaTEIEM.

* JaHHBIX OT wu3MepuTenbHbIX MnpudopoB, SCADA wu cucreM aBTOMaTH3aluH,
noytydeHHbIX ¢ momoinsio ZuluOPC.

* TAaHHBIX O TEIUIOCETH, MOJYUYEHHBIX B pe3yJIbTaTe KaTMOPOBKH AIEKTPOHHON MOJIEIH.

[ToBepouHbIii pacyeT MNO3BOJIAET pacCUUTaTh JIOOYI0 aBapui0 Ha TpyOompoBojax
TEIJIOBOM CEeTH U MCTOYHMKE TeIUIocHaOkeHus. B pesynbpTaTe pacueTa ompeAenstoTcs pacXoasl U
MOTEePHU Hamopa B TPyOONPOBOAaX, HATIOPHI B y3J1aX CETH, B TOM UYHKCIIE PACIoiaraeéMbIe HAOPHI Y
noTpebuTeneii, Temneparypa TEIUIOHOCHTENS B y3llax ceTd (Mpu yuyeTe TeIJIOBBIX MOTeph),
TEMIEPaTypbl BHYTPEHHETO BO3yXa y MOTpeOUTENe, pacXoabl U TEMIEPATypPhl BOJIBI HA BXOJE U
BBIXO/I€ B KaXaylo cucreMy Teronorpednenus. [Ipu paboTe HECKOIBKUX UCTOYHUKOB Ha OJIHY
CeTh OIpeAeNseTcsl paclpeneseHre BOJAbl U TEIJIOBOW SHEPruu MEXIy HCTOYHHKAMHU.
[TogBomuTcst GamaHc 1O BOJE W OTHYIICHHOW TETUIOBOW DJHEPrUeH MEXIy HCTOYHUKOM |
notrpedurensimu. OnpeaenstoTcs 30Hbl BIUSHUS UICTOYHUKOB HA CETh.
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2.4.3 KoHcTpyKTOpCKUIi pacyer

Lenbto kKoHCmMpyKmMopcko2o pacyema SBISIETCS OINIPEICIEHUE TUaMETPOB TPyOOPOBOIOB
TYIIMKOBOM M KOJBLEBOM TEILUIOBOM CETU IIPU IMPOIYCKE IO HUM pPACYETHBIX PAcCXOJO0B IpHU
3a/IaHHOM (MJIM HEM3BECTHOM) pacrojlara€MoM Harope Ha UCTOUHHUKE.

JlaHHas 3a/1a4a MOKET OBbITh MCIIOJIb30BaHa MPH:

* [IpoeKTMpOBaHMH HOBBIX TEIUIOBBIX CETEH.

* [Ipy peKOHCTPYKIIMH CYIIECTBYIOIIMUX TEILUIOBBIX CETEH.

* IIpu BbIaye pa3pelieHuil Ha MOJKIIOUEHHE HOBBIX MOTpeOuTeNell K CyIIeCTBYIOLIEH
TEIJIOBOM CETH.

B kadecTBe HMCTOYHMKA TEIJIOCHAOXKEHUS MOXKET BBICTYNAaTh JIIOOOW y3€l CHCTEMBI,
HalpuMep, TeIUIOBas Kamepa.

JUia rubkoro peuieHuss JaHHOW 3a/Jayd IpelyCMOTpPEHAa BO3MOXKHOCTH ISl Ka)KJOro
ydacTKa TeIJIOBOM CeTH yKa3zaThb KPUTEpPHM 10a00pa (CKOPOCTh JIBUKEHHUS BOJABI WIN y/EIbHbIE
JAuHeNHble noTepu Hanopa). [Ipu nogdope nuameTpoB B TEIIOBOM CETH BO3MOXKHO (PUKCHPOBATh
JMaMeTpbl yYKa3aHHBIX TpyOornpoBoaoB. /[ljis yuyacTOK TEIJIOBOM CETH, IIOMEYEHHBIX Kak
(buKcupoBaHHbIe, IOJ00P AUAMETPOB HE MPOU3BOJUTCS, @ CUMTACTCS YK€ 3aJaHHBIM.

st pacuera notpedureneid ¢ OTKpbITHIM ['BC MOXHO OCYIIECTBISTH HECUMMETPUYHBII
noa00p AMaMETPOB, MPHU 3aJaHUHM TOTpPEeOUTENel Harpy3KaMud W JoJed HUpKyJsaiud. Panpiie
Takass BO3MOXXHOCTb IPENOCTABIIIACh TOJBKO IPU 3aJaHUM IMOTpEeOUTENeH pacxojaMu WIH C
npuMeHeHrneM ieMeHTa O000IEeHHBIH TOTPEOUTED.

Bo3MoskeH pacuer AMaMeTpoB ¢ y4eTOM HepaBHOMepHOCcTH notpebinenus 'BC, koropas
3aBUCUT OT KonuuectBa kuteneil. IlogpoOnee cmoTpute pasgen «CrnpaBoOYHMK 110
K03 pHLIMEeHTaM 4acOBON HEPAaBHOMEPHOCTI.

B pesynbrare pacuera OmpeAensroTCS JHaMeTpbl TPyOONpPOBOJOB, pacHojaracMblit
HaIop B TOYKE MOJKIIIOUEHHS], pacX0/bl, IOTEPU HAIlOpa U CKOPOCTHU JABUKEHUS BOJbI HA yHacTKax
ceTd. Bo3aMoXxHO nocTpoeHue nbe3orpaduka 1o pe3yibraraM pacyeTa.

2.4.4 TemneparypHblii rpadux

Ilenpto pacuera memnepamypnoco 2paghuxka SBISETCS ONpeAeNIeHHNEe MHUHHMAaJIbHO
HEOOXOUMOM TeMIepaTyphbl TEIUIOHOCUTENS Ha BBIXOJE M3 MCTOYHMKA JUid OOecrnedyeHus y
BbIOpAaHHOTO TOTpeOUTENs] TEMIEpaTypbl BHYTPEHHETO BO3[yXa HE HIDKE pacyeTHOMH.
TemnepaTypHblil rpaduK CTPOUTCS AN OTONUTENbHOro mnepuoaa ¢ mHrepsaioMm B 1 °C, (Puc.
2.4.). IlpegycMOTpeHa BO3MOXKHOCTb 33JaHUsl TEMIIepaTypbl Cpe3Kd rpaduka M KOMIICHCAIUU
HEJ0O0TITYCKa TEIUIOBOM PHEPTUU B 3TOT MEPHOJ BPEMEHU 3a CUET yBEIMUEHUS PACX0Ja CETEBOU
BOJIbI OT UICTOYHHKA.
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Temueparypa reronocurens, °C
FEREERFERZINTN

s SANUEESEETEE
1

- " [ ¥ u - - - 1 e R - = ar +f

| Temneparypa Hapy:KHEro Boaryxa, °C |

e TemmepaTtypa BOALL B NogazomeM tpySonposoge, “C
—— Temmeparypa BOIkl B o0paTtHOoM TpyDonporoae, “C
--------- TemMmepaTypa BOIMYXA B MOMETHEHI, “C

Puc. 2.4. [Ipumep TemnepaTypHOTo rpaduka

245 IIbe3omerpuyeckuii rpaguk

Lenbto mocTpoeHust nvezomempuueckozo epaguxa (Puc. 2.5.) sBusercs HariasaHas
WITIOCTpPAIMsl  Pe3yJbTaTOB  THAPABIMYECKOTO  pacyera  (HaJIaJOYHOTO, IIOBEPOYHOTO,
KOHCTPYKTOpcKoro). Hactpoiika rpaduka 3amaercss moip30BareieM, 1o YMONTYaHUIO Ha Tpaduke
0TOOpaxkaroTcs:

* TUHUS TaBIEHUS B TOJAIOIIEM TPYOOMPOBO/IE KPACHBIM IIBETOM;

* TUHUS 1aBIICHUS BCKUTIAHUS OPAHIKEBBIM I[BETOM.

* TUHUS CTATUYECKOTO HAIOPAa TOITYOBIM ITyHKTHPOM;

* TUHUS JIaBJICHUS B 00paTHOM TPYOOIPOBO/IC CHHHM IIBETOM;

* JINHUS, 0003HAYAOIIAsl T€OE3UUECKYI0 OTMETKY OCH (Bepxa) TpyOomnmpoBoa.
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Puc. 2.5. [Ipumep nmbe3omeTprudeckoro rpaduka

B Ttabmune mnon rpadMKoM BBIBOAATCS U KaKIOrO y3j1a CETH HAMMEHOBAHHE,
reofie3Myeckasl OTMETKa, BBICOTAa TIOTPEOHMTENs, HANOpPHl B MOJAIONIEM M O0OpaTHOM
TpyOOIpOBOJaX, BEIMYMHA JPOCCENUPYEMOro Hamopa Ha mIaibax y noTpedurtesnei, morepu
Haropa Mo y4acTKaM TeIJIOBOM CEeTH, CKOPOCTH JIBUKEHMS BOJbI Ha Y4acTKax TEIUIOBOW CETH U
T.1. KonudecTBo BRIBOAMMOI 1101 rpadikoM HH(POPMALIMU HACTPAUBAETCS MOJIb30BATEIIEM.

Taxoke rpaguKk MOXeT OTOOpakaTh MaJeHHE TeMIIepaTypbl B TEIUIOBOM CETH, IOCIe
IPOBEJICHHUS PAaCYETOB C YYETOM TEILIOBBIX NoTeph (Puc. 2.6. ).
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[Ipu sTOoM Ha rpaduKk BBIBOAATCA 3HAUEHUS TEMIEPATyp B Y3JOBBIX TOYKax IO
nojaromeMy u obparHomy TpyOompoBojgam. KommyectBo BBIBOAMMONM 1oA  rpaduKoM
UH(OPMALIUK HACTPAUBACTCS MOJIb30BATEIIEM.

2.4.6 Pacyer HAAEKHOCTH

Lenbto pacuema Hadexcnocmu SBISETCS OLIEHKA CIIOCOOHOCTH TEIUIOBBIX CETEH HA/ICKHO
obOecrieunBaTh B TEYCHHE 3aJIaHHOTO BPEMEHH TpeOyeMbIe pPEKUMBI, MapaMeTpbl M KadecTBO
TEIUIOCHAOXKEHUsT KaXIoro mnorpeburtens. Pacder mo3BoiseT 00OOCHOBAaTH HEOOXOJIMMOCTh U
3¢ (peKTUBHOCTH MEPONPUITUIA, TOBBIIIAIOIINX HA/IEKHOCTh CUCTEMBI TETIOCHAOKEHUS.

OneHka HaJIEKHOCTH TEIUIOBBIX CETeW OCYIIECTBISETCS IO pe3ylibTaTaM CpaBHEHHS
pacueTHBIX 3HAUYEHUN TIOKa3aTelied Ha/leKHOCTH C HOPMUPOBAHHBIMU 3HAUEHUSMU JTHUX
nokazateneid B coorBercTBuu ¢ I118.2 "OmnpeneneHue mokaszaTeleid HaJIEKHOCTH MOTPEOUTEIS,
MPUCOCIMHEHHOTO K TEIUIOBOM ceTu cucteMbl TeriocHaOxkenusa" Ilpukaza MwuHuctepcrBa
sHepreTuku P® ot 5 mapra 2019 r. Ne 212 "O6 yrBepxkaeHnun MeTonnyecKux yKa3zaHUM IO
pa3paboTKe cXeM TeruiocHa0 eHus" .

O6ocHOBaHNE HEOOXOIMMOCTH peaM3allid MEPONPUSITUH, MOBBIIIAIOMINX HAJAEKHOCTh
TEIUIOCHAOXKEHUsI TMOTpPeOUTEeNeld TEIJIOBOW DHEPrHM, OCYIIECTBISETCS MO pe3ylbTaTam
KauyeCTBEHHOI'O aHAJIN3a MMOTYYCHHBIX YUCICHHBIX 3HAYCHHH.

[IpoBepka 3 QexkTuBHOCTH peanu3auyd MEPONPUITHH, MOBBIMIAIIUX HAIEKHOCTh
TEIIOCHAOKEHUs TOTpeOUTENel, OCYIIECTBIACTCS MyTEM CPAaBHEHUSI UICXOAHBIX (TTOJYYEHHBIX 10
peanu3alny) 3HAYEHHUI TMoKaszareyeld Ha/lIeKHOCTH, C PAaCUCTHBIMU 3HAYEHUSIMHU, MOITYYEHHBIMHU
MOCJIE MOJICIIMPOBAHUS STUX MEPOTIPUATUMN.

2.4.7 KoMMyTauMOHHBbIE 321241

Kommymauuonnble 3a0aqu npeaHa3HauCHbl JJIsI aHajlu3a W3MCHCHHUH BCJIICACTBHC
OTKIIOYCHUA 3aJIBUIKCK UJIU YUACTKOB CCTHU. B PE3YIbTATC BBIITOJTHCHHA KOMMYTaHHOHHOﬁ 3agaun
OIMPCACIIAOTCA 06T)CKTI>I, IOIMaBIIME 11O OTKIKOYCHHC. HpI/I OTOM IIPOU3BOAUTCA pacyCT 00BEMOB
BOABI, KOTOPBIC BO3MOXXHO HNPUACTCA CIHMBATH U3 pr60l'IpOBO)IOB TEINIOBOM CETH M CHCTEM
TCHJ'IOHOTpe6J'ICHI/ISI. Pe3y.1'IBTaTLI pacucTta OTO6pa)KaIOTCH Ha KapT€ B BHUIC TEeMaTHYECKOH
pacCKpaCKu OTKJIHOUCHHBIX YIaCTKOB U HOTpC6HTCJ'ICfI " BBIBOJATCA B OTYCT.
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Puc. 2.7. OroOpakeHne OTKIIOYCHUH HA KapTe

2.4.8 Pacyer HOPpMATHBHBIX MOTEPH TEIJIA Yepe3 U30JIALHI0

[lenpro naHHOTO pacyeTa ABISIETCS OIPEAEIICHHE HOPMATUBHBIX TEIUIOBBIX IIOTEPH Yepe3
M30JISILMIO TPYOOIIPOBOAOB B T€UEHHE rojia. TerioBble MoTepu ONpPEeIIIIOTCsl CYMMapHO 3a roJl ¢
pa3OUBKOM MO KaXKJIOMY MECSIy ¢ y4eTOM paboThl TpyOOIPOBOIOB TEIUIOBOW CETU B pa3iUYHbIC
nepuojipl  (JeTHUM, 3uUMHMN). Pacuer MoOXeT ObITh BBINOJIHEH C Y4Y€TOM MONPaBOYHBIX
K03(PUIIMEHTOB Ha HOPMBI TETJIOBBIX OTEPb.

IIpocMoTpeTs pe3yabTaThl pacueTa MOXKHO KaK CyMMapHO IO BCEH TEIJIOBOM CETH, TaK U
[0 KaXJOMY OTJEIbHO B3SITOMY HCTOYHMKY TEIUIOBOM JHEPrUU M KaXJAOMY LEHTPAIbHOMY
teroBomy nyHKTY (LITII), a Takke mo pa3nuuHbIM Biajenbiam (6alaHCcoAepKaTeNsiM) YIaCTKOB
terioBoii cetu (Puc. 2.8.)

Bo03M0XHO KOIMHpOBaHNE NCXOIHBIX TaHHBIX OT 0HOro ncrounuka uim LTI cpa3y Bcem
o0bekTaM, oTnenbHO ucrouHukaM, L[TII mo xonTypy ortomnenus uinu I'BC. Taxke pe3ynbTarsl
BBITTOJIHEHHBIX PACYETOB MOKHO IIOCMOTPETH 3KcnopTupoBath B MS Excel.
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Pacuer HoOpMAaTHEHBIX TENNCERIX NOTEPE n
- Tennoeas ceTe Mpaguk Cpeareronossie R O C o
=) Korenshan Ne 1 Tve 260 Teo 920 The 95 Trpwm |20 = ~
;-utn-3 Tnoa [150.0 Tee 200 Tnog [B2.0 Troae |10.0 e
ﬁm :: (rec) Tosp 700 Totp 490 (®) CyrnapHiie no nogeeTy
. ofip ofip .
LT -1 [rB0) () No aarHory yany
~umn-2z [ Nonpas ouHisi kos EMUMEHT Ha HOPBI TEMACELIX NOTEDL EBnanencues
----- LT -2(rec) =Ar
YCCKHE SATONDBKM B OTYETE [Bee Bnagensus] v
N. MNpo.. The |Trp | Tnon |Tofp | T | Gnoa Mkan| Gofp Mkan| Gyt _noa T | GyT_noa ...| Gyt_ofp T | Qyt_obp .| Gyt_noT T | QyT_noT ...
0O 744 78 0.0 1026 542 50 967 415 186.2 18.2 152.0 94 320.8 187
no 78 00 600 00 50 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 672 -78 00 1026 542 00 874 374 168.2 17.3 1734 94 289.7 20.8
no 78 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MapT O 744 -39 00 %21 505 00 880 N7 187.7 173 152.4 9.7 320.8 16.3
no -39 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apene O 720 31 00 728 4315 00 694 298 1839 134 186.7 21 3104 15.8
no 31 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mai 0 4 58 00 537 360 00 03 01 1.0 01 10 0.0 320.8 16.3
n 740 %8 00 600 00 00 666 158 1904 114 1937 0.0 0.0 0.0
MboHe o0 150 00 379 292 00 00 00 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 00 600 00 00 648 154 1853 1.1 1885 0.0 0.0 0.0
Mbons o0 178 00 287 245 00 00 0.0 0.0 0.0 0.0 0.0 320.8 16.3
n 744 178 00 600 0D 00 669 15.9 191.5 115 1847 0.0 0.0 0.0
Aeryer 0O O 160 00 347 278 00 00 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 160 00 600 00 00 663 1558 1815 115 1847 0.0 0.0 0.0
Cetmafipe O 700 105 00 505 346 00 454 212 181.0 31 1822 63 3104 15.8
n 2o 109 00 600 00D OO 1.8 04 51 03 52 0.0 0.0 00
Owtafipe O 744 43 00 678 415 00 674 288 180.6 128 1831 80 320.8 16.3
no 4% 00 &0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HosGpe O 720 03 00 B23 470 00 772 321 1825 15.0 186.4 28 3104 15.8
no £3 00 €00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Dexabps O 744 50 00 951 516 00 805 8L 187.3 178 182.3 9.9 320.8 16.3
no 50 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 893.5 3318 22327 1669 22764 697 37766 200.7

Puc. 2.8. [Ipumep pacuera roJjoBbIX OTEPH TeTLIa

249 Amnaau3 TepMorpaMm

OcHoBHasl 3a7a4a - MPOBECTH COBMECTHBIM aHAIN3 TEPMOTPAMMBI M MOJICIH TEIJIOBON
CETH W OMPEICIIUTh OOBEKTHl ¢ MAKCHMAJIBHBIMH TCIUIOBBIMU ITOTEPSIMH. AHAIIU3 TPOBOJUTCS B
Kopuzope (BOKpyr/ B OKPECTHOCTH) TEIUIOBOW CETH C 3aJaHHOW OyQepHOW 30HOW. YUacTKu
TEIJIOBOM CETH BO BpEMsl aHAJIM3a Pa30MBAIOTCS HA OTPE3KH C YKa3aHHBIM MIarom. Pe3ynbTarhbl
aHaJM3a TEPMOTPaMMbl HAKAIIMBAIOTCA B pPe3yJbTHpyIOIleM cioe ans 3amucu. Cioit ¢
pe3ylbTaTaMu aHajn3a TePMOTPAMMBI MOBTOPSET T€OMETPUIO TEIUIOBOM CETH, HO COCTOUT W3
0oJiee MEIKUX CETMEHTOB, KOTOPBIC SIBISIOTCS PE3YJbTaTOM Pa30MEHHI MCXOTHBIX YYacTKOB C
3a/laHHBIM MIaroM. B MecTax yCTaHOBKH y3JI0BBIX OOBEKTOB TEIJIOBOM CETH M HA KaXKJIOM Y4acTKe
HAXOAATCS PACUYETHBIE TOYKH, JJII KOTOPBIX ONPENSILIUCh JUana3oHbl Temmeparyp. s
HaTJISTHOCTH KaXJIbI OOBEKT pe3ybTHPYIOMIETO CJIOs OyJeT MMETh I[BET B 3aBHCHMOCTH OT
3HAYCHUS TeMIleparyphl. (J{nama3oHOB I[BETOB IMOJIb30BATEIh MOXKET MECHATH CaMOCTOSITEIILHO B
HAcTpoiike 1BeToBoro ¢uiabTpa). [lo Kaxmol Touke W JUHEHHOMY OOBEKTY B 0a3y MaHHBIX
3aMKCHIBAETCS MUHUMAalIbHOE, MAaKCHMallbHOE W Cpe/lHee 3HA4YCHHE TeMIepaTyphl, a TaKKe
MPOLEHT OT Havana u ID ucxoIHOTo y4acTka TEMI0BON CETH.
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T REE

[

|| Texywan sanmes [3anpoc | basa |Omeer |

Voermionkatop ofbexTa

102
TipolienT o7 Havana o6 wexTa 0
MuHimansHoe SHaeHHe TemriepaTypsl 1156
MaKCHMANEHDR SHEUEHHE TEMNEPaTYPEI 3625
Cpefiee sHaverute TeMnepaTyps! 2096

Puc. 2.9. Cnoii ¢ pesynbraTramMu aHaan3a T€PMOTPaMMBI
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3 DJIeKTpOoHHAsi MO/IeJb CUCTEMbI TEMJIOCHAOKeHU I. 3aMHCK

DJEeKTpOHHAss MOJENIb CUCTEMbl TEIUIOCHAOXKEHUs I. 3aMHCK pa3paboTaHa C Y4YETOM C
TpeboBanus nynkra 55 [Ipukasza MunuctepctBa suepretuxku PO ot 5 mapta 2019 1. Ne 212 «O6
YTBEp)KACHHUH METOIMYEeCKUX yKa3zaHHH MO pa3paboTKe CXeM TeIUIOCHAOXKEHHUs». DIEKTPOHHAsS
Mojienb I. HIKHEeKaMCK COOepKUT:

a) ['paduueckoe mpencraBieHue 0OBEKTOB CHUCTEMbI TEIIOCHAOKEHHSI C MPUBS3KOU K
TONOrpapuuecKoil OCHOBE MOCEIEHUS, TOPOACKOI0 OKpyra, ropoja (henepanbHOro 3HaueHUs U C
HOJIHBIM TOIOJOIMYECKUM ONMCAHUEM CBA3HOCTU OOBEKTOB.

0) [TacmopTu3anuio 00BEKTOB CHCTEMBI TEIJIOCHAOKEHUS.

B) [TacnopTu3anyio M ONKMCAaHUE pPACUYETHBIX EIUHHIl TEPPUTOPHAIBLHOIO JIEJIEHU,
BKJIIOUasl a/IMUHUCTPATUBHOE.

r) ['mapaBianyeckuii pacyeT TEIUIOBBIX CeTeH JIF0OOW CTETEeHHU 3aKOJIbIIOBAHHOCTH, B TOM
YHClie THAPABIMYECKUN pacyeT NpU COBMECTHOM pabOoTe HECKOJBKMX HCTOYHUKOB TEIUIOBOM
SHEPrUM Ha €AMHYIO TEIUIOBYIO CETh.

1) MonenupoBaHue BCEX BUI0B NEPEKIIOUEHUH, OCYIIECTBISIEMBIX B TEIJIOBBIX CETIX, B
TOM YHCJIE NIEPEKIIIOUEHUI TETUIOBBIX HATPY30K MEXKIY UCTOUYHUKAMHU TEIUIOBOM SHEPTUU.

e) Pacuer 0GanmaHCOB TEIUIOBOM SHEPruM IO MCTOYHMKAM TEIUIOBOM SHEPrUU U IO
TEPPUTOPUATIBHOMY IIPU3HAKY .

k) PacueT noteps Te0BOM SHEPrUK Yepe3 U30JSLHUIO U C yTEUKaMH TEIUIOHOCUTES.

3) Pacuer mokasaresneii HaJIexKHOCTH TETUIOCHAOKEHHSI.

n) I'pynmnoBele W3MEHEHHS XapaKTEPUCTHUK OOBEKTOB (YYacTKOB TEIJIOBBIX CETEH,
noTpeduTeneil) no 3aJJaHHbIM KPUTEPUSM C LIETbI0 MOJEIHPOBAHUS PA3IUYHBIX NEPCIEKTUBHBIX
BapHaHTOB CXEM TEIUIOCHA0KEHUS.

k) CpaBHUTENIbHBIE MTbE30METPUUYECKHE IpadUKU Ul pa3pabOTKU U aHAJIM3a CLEHAPHEB
NEPCIIEKTUBHOIO Pa3BUTHS TEIUIOBBIX CETEH.

3.1 HudpopmauuoHHo-rpadguyeckoe onucanme CUCTEMbI TeMVIOCHAOKEHHS I'. 3AUHCK

B pesynprare mpoBeneHHON pabOThHl co34aHa DIEKTPOHHAS MOJAENh CHUCTEMBI
terocHaOxkenns 1. Hmwxaekamck B cucrteMe ZuluGIS — ZuluThermo. B 0ase maHHBIX
AIIEKTPOHHOW MOJENN OMHCAHBI MACMOPTHBIC XAPAKTEPUCTUKU BCEX THIOB OOBEKTOB CHCTEMBI
teriocHabxkeHus. [lomHoTa 3amonHeHHs 0as3bl JAaHHBIX MO TapaMeTpaM 3aBUCHT OT HalW4Hs
WCXOJIHBIX JIaHHBIX Y TEIUIOCHAOKAONMX KoMNaHui. BusyanmbHOe O0TOOpakKeHHE CTPYKTYphI
TEIUIOBBIX ceTell mpenctaBieHo Ha Ommuodka! UcTtouHuk cebliku He HaigeH. u Ommuoka!
M cTOYHHK CCHIIKH He HalI€eH..
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ZuluGIS

Puc. 3.1. BusyansHoe 0TOOpaskeHHE CTPYKTYPBI TEIUIOBBIX CETEH I'. 3aMHCK B IPOTpaMMe

r. 3amHck B iporpamme ZUluGIS

Puc. 3.2. Tlpumep mnpencraBicHus TpadudecKoirl HHPOPMAIMKM IEHTPATBHOW YacTH
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3.2 HCTOYHHUKM TeNJI0BOii JHEPIUH CHCTEMbI TeNJI0CHAOKeHHsI I'. 3aUHCK

DJNEeKTpOHHAsT MOJIENIb BKJIIOYAET ONMCAHUE U XAPAKTEPUCTUKM HCTOYHHUKOB TEIJIOBOM
sHepruu. llepeyeHb MCTOYHMKOB TEMJIOBOH SHEPruu, BKIKOYEHHBIX B 3JIEKTPOHHYIO MOJIEIb,
npencrasieH ['naBe 1. TeroByro 3Hepruro Ha HYKAbl OTOMJIEHHS, BEHTUJSIIMU U TOPSYEro
BOJIOCHAOKEHUS MoTpeduTensaM ropona 3anHck ormyckaer @unuan AO "Tatsnepro" - 3amHckas
I'POC, OO0 "TemnocepBuc" 3aMHCKOr0 MyHHUIMIAIBHOrO pailoHa. OTIYCK TEIJIOBOW 3HEPIUH
npou3BOAUTCS OT 3 UCTOYHMKOB TemioThl: 3auHckass ['POC Korenpnas 3CHI Nel Korenbhas
3CHI Ne5 TemocHaGXeHUE >KUIIBIX OOIIECTBEHHBIX, aJIMUHHCTPATUBHBIX M MPOMBIIUICHHBIX
30aHUH, 00OPYAOBAaHHBIX CHCTEMOW IEHTPAIM3OBAHHOIO TEIIOCHAOKEHHS, OCYILECTBISAETCS OT
3aunckoit I'POC um 19 npou3BOACTBEHHBIX OTONMTENIBHBIX KOTEIbHbIX. 3aumHckas [POC
Haxonutcs B I. 3auHcke PecnyOnukn TarapcraH. OCHOBHBIM BHUJIOM TOIUIMBA SBJSIETCA — ras,
pe3epBHOE TOIIMBO — Ma3yT. Iluranume ropona or 3aumHckoit I'POC ocymecTBisercss AByMs
MaructpaisMu 1o 2 @630 u 2 530 mm. Cxembl TEMJIOBBIX CETEH 3alpOEKTUPOBAHBI
tynukoBeiMU. Ha I'POC mnpunsita pazneneHHas cxema IoJayd TeIja Ha MPOMY3€d U TOpO.
TemnonocuteneM sBIseTCA Teperperas Boja ¢ Temmeparypoir 95-62 °C. Cucrema TemnoBbix
ceTtel — nAByXTpyOHas ¢ mnpuroroBieHue ropsueil Boabl B korenbHbIX M LTII. Cucrema
TETUIOCHA0KEH U T. 3aMHCK COCTOMT U3 JBYX, HE CBS3aHHBIX MEXIY COOO0M, TETIOBBIX CETEH:

e ['POC — | ouepenp — cTapas 4acTb ropojia — OTKpbITas, KpOME OJJHOIO MHKpPOpaioHa,
rze ropsuee BogocHadxkenue ocymectsisiercst oT LITII-4 mo ceTsiM meHTpaIn30BaHHOTO FOPSIYEro
BOJIOCHA0KEHUs

e ['POC — II ouepenp — 3akpsitas, ¢ Tpems L{TII-1,2,3 qis I'BC co cBoumu TemnocerssMu
nocine 1[TT1-1,2,3. B Benennn pummana AO «Tarsnepron-3amackas ['POC HaxoauTcst HacocHas
Broporo noawsema, 4 L{TII: - ITII-1 o6opynoBano koxyxoTpyOuaTsiM TemnooOMenHnkoM KTO-1
u3 6 cexumii IIBC 16/1 u BBTO u3 1 cexiuu, maacTuHYaThIM TeruoooMenHunkoM HH Ne21TO-16,
ycraHoBieHHass MomHocTh L[TII — 7,01 I'kan/u; - LTII-2 oOopymoBaHO KOXyXOTpyOdaTbIM
terioooOMeHHUKOM KTO-1 m3 6 cekmuii IIBC 16/1 m BBTO u3 1 cexuuu, miacTHHYATHIM
teroooOMeHHnkoM HH  Ne47TC-16/1 wm  mmacTMHYAaThIM - TemiooOMeHHMKOM  HHNe42,
ycraHoBneHHas moutHocts L[TII — 7,87 I'kan/u; - LITII-3 o6GopyaoBaHO KOXYyXOTpyO4aThIMU
termtooOmMernunkamMu KTO-1 u3 omuoit cexuuu [IBC 16/1 u KTO-2 u3 8 cexumit [IBC 12/1 u
BBTO u3 1 cekmuu, ycranoieHHass momHocTh L[TIT — 2,984 T'kan/g; - I{TII-4 o6opynoBano
mracTHHYATeIME TeruroooMenarnKkaMu HHNe21TC-16/3 xomuuectBe 2 mt. 1 HH Ne21TO-16 B
konudecTtBe | mT.,ycranoBineHnHas momHuocTh LI TII -5,75 ['kan/gac. - HacocHast BTOpOTo morbemMa
Ha terocetr [ POC I ouepenn obopynoBana cereBbiMu Hacocamu CO 800-55-11 B konmnuecTse 4
mT., obmas mnpou3BoauTeabHOCTH 3200 Mm3/uac. PerynmupoBanme otmycka terma ot ['POC
[EHTPaIbHOE, KAaUECTBEHHO-KOJIMYECTBEHHOE 110 OTOMUTENbHOMY TpaduKy. [Ipoknanka TemIoBbIX
ceTel B uepTe JKUIIOM 3aCTPOMKHU BBITIOJIHEHA B HEMIPOXOIHBIX KaHajlaX, B paMKax MPOMKOM30HbI —
HaJI3eMHasl.

Hwxe mnpencraBiieHbl pe3yiabTaTbl NPUMEPOB THUIPABINYECKHUX PACUYETOB HCTOYHUKOB
TEIJIOBOW SHEPTUH.
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Uctounnk ID=4513 3aunckas [POC 1 ouepensp:

KonnyectBo Temuia, BeIpadaTbiBaeMOe Ha HICTOYHUKE 32 Yac 59.547, I'kan/q
Pacxop tenna Ha cucteMy OTOIUIEHMUS 42.337, I'van/qa

Pacxon Teria Ha cucTeMy BEHTWIISILUAA 0.463, T'kan/a

Pacxop temia Ha oTKpbITEIE cucTembl [ BC 8.508, I'kan/u
Pacxon Tersa Ha 3akpbiThie cuctemsl ['BC 0.502, I'kan/u
Pacxon Temsia Ha HUPKYISAIUAIO 0.862, I'kan/a

Pacxon Tera Ha 0000IIEHHBIX TOTPEOUTEIISIX 0.183, I'kan/u
TennoBele OTEpH B MOJAIONIEM TPYOOTIPOBOIE 3.74049, I'kan/q
TemmoBsie moTepu B 00paTHOM TpyOOTIPOBOIE 2.13566, I'kan/a
[ToTepu Temia OT yTeyek B MojaroieM TpyoomnpoBoje 0.35740, I'kan/ga
[Torepu Tema OT yTeuek B 00paTHOM TpyOOmpoBoie 0.20378, I'kan/4a
[loTepu Temna ot yTeuek B CUCTEMAX TEIIONOTPEOICHUS 0.25381, I'kan/qa
CymMmapHbIil pacxo] B OJaroIieM TpyOoonpoBoie 1295.699, 1/4
CymmapHbIil pacxof B 00paTHOM TpyOompoBoie 1165.320, /4
CyMMapHBbIil pacxo/i Ha MOAMUTKY 130.379, 1/4
CyMMapHBbIil pacxo/l Ha CUCTEMY OTOIUICHUS 1175.417, t/4
CyMMmapHbIil pacxos Ha CUCTEMY BEHTUIISILIUU 18.503, /4
Cymmapssiit pacxon Boasl Ha cuctemy I’ BC (otkpeitas cxema) — 120.442, 1/9
Pacxon Bostbl Ha 00001IIEHHBIC TOTPEOUTETTN 5.400, /49

Pacxox BosbI Ha HUPKYJISALNIO U3 TTOAAIOIIETO TPyOOIpoBoOIa 347.777, /4
Pacxon Boabl Ha nmapasienbHble cTynienu TO 92.557, /4

Pacxop BoJibI Ha yTeUKH U3 MOAAIOIIET0 TPyOOIIpoBOAa 2.99911, 1/4
Pacxop Bosbl Ha yTeuku U3 00paTHOTO TPyOOIIpoBOaa 2.99764, 1/4
Pacxoj BoJIbI Ha yTEUKH U3 CUCTEM TETLIIONOTPEOICHUS 3.93999, 1/4
JlaByeHue B mojaromiemM TpyoonpoBoie 44.000, m

JlaBnenue B 00paTHOM TpyOOTpPOBOIE 34.000, m
Pacrnionaraemslii Hamop 10.000, m

TemnepaTypa B nojatouiem TpyoonpoBoie 95.000,°C
TemnepaTypa B 00patHoM TpyOonpoBoie 53.836,°C

Ucrounuk ID=1162 3aunckas ['POC 2 ouepensb:

KonuyectBo Temuia, BeIpabaTbiBaeMOe Ha HICTOYHUKE 32 Yac 25.338, I'kan/u
Pacxon Temia Ha cUCTEMY OTOIUICHUS 18.394, I'kan/u

Pacxon Tersa Ha cucTeMy BEHTHIISIIAA 0.262, I'kan/ua

Pacxon tenna Ha 3akpbIThie cuctemsl [ BC 0.604, I'kan/a
Pacxon Temsa Ha HUPKYISAIUAIO 0.134, I'kan/g

Pacxon Terna Ha 0000IMEHHBIX TOTPEOUTEISIX 1.324, I'kan/u
TemnnoBsie mOTEpH B MOJAIOIIEM TPYOOTIPOBOIE 2.70605, I'kan/a
TemnoBele motepu B 00paTHOM TpyOOmpoBo/Ie 1.52277, I'kan/a
[Torepu Tema OT yTeuek B MOAAIONIEM TPYOOIIPOBOIE 0.19926, I'kan/u
[Torepu Temna OT yTeuek B 00paTHOM TpyOOINpoBoie 0.10975, I'kan/u
[ToTepu Tema OT yTeyek B CUCTEMax TEIJIONMOTPEOICHUS 0.08188, I'kan/u
CyMMapHBIil pacxo/1 B MOJa01eM TpyOoonmpoBo/ie 546.734, t/4
CyMMapHBIit pacxoa B 00paTHOM TpyOOIpoBo e 540.191, /4

CyMMmapHbIil pacxo/l Ha MOJMUTKY 6.543, T/4



CyMMmapHbIil pacXxo/l Ha CUCTEMY OTOILICHUS

483.750, 1/4

CyMMapHbIil pacxo/1 Ha CUCTEMY BEHTUJISLIUU 8.365, T/4
Pacxon Bosibl Ha 00001IIEHHBIC TOTPEOUTETTN 39.665, T/4
Pacxop Bojbl Ha napasuienbpHble ctynend TO 12.563, /4
Pacxon BoJibI Ha yTE€UKHU U3 MOJAK0IIEro TpyOoIpoBoia 2.39088, 1/4
Pacxox Bozibl Ha yTeuku U3 0OpaTHOTO TPyOOIIPOBO 1A 2.39066, 1/4
Pacxox BosbI Ha yTEUKH U3 CUCTEM TEIUIONOTPEOICHUS 1.76138, /4
JlaBieHue B OIAIOIIEM TPYOOIIPOBO/IE 72.000, m
JlaBneHue B 00paTHOM TPyOOTIIPOBOJIE 41.000, m
Pacnionaraemsiii Harop 31.000, m

TemmepaTypa B mojaromiemM TpyOoomnpoBo e 95.000,°C
Temneparypa B 00paTHOM TpyOOTIpOBOIE 49.171,°C

3.3 IloTpeduTenu TeNJ0BOI FJHEPTUH CHCTEMBI TENJIOCHAGKeHHS T. 3aHHCK

DJNEeKTPOHHAs! MOJIEh BKIIIOYAET ONMMCAHNE U XapaKTEPUCTUKU KOHEYHBIX MOTpeduTeneit

TEIJI0BOM 3HEepruu. OnrcaHrue OCHOBHBIX CXEM MPUCOCAMHEHHUH TEIUIONOTPEOISIOMIUX YCTAaHOBOK
noTpeOuTeNel K TEIUIOBBIM CeTsM IpuBeneHO Ha Ommuodka! UCTOYHMK CCBHIIKM He HaWlJIeH. -

Ommoka! Hcrounuk ccbliikd He Halgen.0. IIpuBeneHbr
UCIOJIb3yeMbIE B TporpaMMHOM komiuiekce ZuluThermo.

Ha3dBaHUsd MW HOMECpPa CXCEM,
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Puc. 3.4. Cxema Ne 4. Ilorpebutens ¢ OTKpBITBIM Bojopazdoopom Ha [I'BC m
HEIMOCPEICTBEHHBIM Tpucoeaunernrnem CO
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Puc. 3.5. Cxema Ne 5. [Torpebutens ¢ OTKpeITHIM Bogopazbopom Ha ['BC m HacocHBIM
npucoenunenremM CO (Hacoc Ha MepeMbIUKE)
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Puc. 3.6. Cxema Ne 6. [TorpeOutens ¢ OTKpbITHIM Bogopa3bopom Ha I'BC u aneBatopHbIM
npucoeauHenneM CO
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Puc. 3.7. Cxema Ne 17. IloTpeburens ¢ IByXCTYHNEHUATHIM CMEIIAHHBIM MOAKIIOUCHUEM
noxaorpesateneit 'BC u HacocusiM npucoenunennem CO
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Puc. 3.8. Cxema Ne 21. TTorpeburens ¢ mapaiieIbHBIM MOJKIIIOUSHUEM TT0I0TpeBaTeeh
I'BC u nacocubim npucoenunenuem CO u CB (Hacoc Ha nepeMbluKe)
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Puc. 3.9. Cxema Ne 23. [Torpeburens ¢ mapauieIbHBIM MTOAKITIOYCHUEM I0I0TPEBATEIIS
I'BC u HacocubM nipucoenuaenremM CO (Hacoc Ha MepeMbIvKe)
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Puc. 3.10. Cxema Ne 26. IToTpeOuTenb ¢ OTKPBITHIM BOJIOPa300pOM M HUPKYJISIIMOHHON
JTUHUEH

3.4 KaauOpoBka 31eKTPOHHOI MO/Ie/IU TeNJI0BOI ceTH I. 3aUHCK

st 0ObeKTUBHOW OIICHKH BIIMSIHUSI MEPOTIPUSATUH, HANPABICHHBIX HA YJIyYIlIeHHE paboThI
CHUCTEMBI TEIUIOCHAOXKCHHS, HEOOXOIMMO HCIIOJIb30BaHUEM aJCKBATHOW JJICKTPOHHOH MOJICIIH.
UroObl 00ecnednuTh JOCTOBEPHOCTh PE3YJIbTAaTOB MOJEIHPOBAHUS CUCTEMbl BOJOCHAOKEHUS,
Ba>XXHO HpOBGCTI/I KaJII/I6pOBKy MOJCJIHA C y‘IeTOM peaJH)HI)IX ITIOJICBBIX JAHHBIX.

DTOT Tpolecc BKIOYAET B ceOsi CpaBHEHUE PE3YJIbTATOB MOJIEIN C PEAIbHBIMU JIAHHBIMU,
ompeneneHue obsacTteid, B KOTOPHIX JIaHHbIE MOJCIUPOBAHUS HE COTJIACYIOTCS C pPeaTbHBIMH
JaHHBIMH, onpeﬂeneHHe HpI/I‘II/IH J'II06I)IX paCXO)KJIGHI/II\/JI 158 BHCCCHHC HGO6XOI[I/IMI>IX
KOPPEKTUPOBOK ISl KAIIMOPOBKH MOJIEIH.

Jns xanuOpoBKU AIEKTPOHHOW MOJAENU OBLIM HMCIOJIB30BaHBI JIaHHBIE THUIPABINYECKUX
PEXKHUMOB pabOThI TEIUIOBBIX ceTeld. Pe3ynbrarel mpenctaBiens B Ommnoka! UCTOUHUK CCHLIIKH
He Hal/IeH..
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Ta6mn. 3.1 JlanHble KAITMOPOBKH PEKUMOB PaOOTHI UICTOYHUKOB TEIIJIOBOM SHEPTHUHU

Hcrounux ITapameTpsbl rHIPABJIHYECKUX PE:KHUMOB PadoThI IlorpemHocTs MeEXKIY
TeI10Boii 10 JAHHBIM (PAKTHYECKOr0 Pe:KMMa PadOThI B OTONUTEIbLHbIH NepHo. N0 pe3y/1bTATAM BbINOJHEHHON KaJHOPOBKH JIEKTPOHHOM MO/ In pacxonom,
JHEePruM, 2020/2021 rr. CHCTEMBbI TEILUIOCHADOKEHNSI NOJIy4eHHBIM B 3JI.
MaruCTPaJbHbI JdaBieHue B JdaBieHue B Pacxon Pacxop JlaBiieHue B JaBsieHue B Pacxop Pacxon MoaeH, H
BBIBO/L nojaueM o0paTHOM TEeMJIOHOCHTE] | TelIOHOCHTe nojaueM o0paTHOM TENJIOHOCUTe | TeNJOHOCHTe (hakTHIecKHM
TpyOonposose, M | Tpy0onmpoBoje, M | s1 B MoJa0LIeM Jsl B TpyOomnposose, M | TpyOonmpoBoje, M | s1 B MOJa0LIeM Js B pacxoaom
BO/. CT. BO/. CT. TpyOonposose, o0paTHOM BOJ. CT. BOJI. CT. TpyOdonposoae, odopaTHOM TeNJIOHOCHUTENHA B
T/4 TpyGOIpoBoN T/4 TPyGOnpoBON Tpy6onposoae (%)
e, T/4 e, T/4
3annckag [POC AO «Tatsnepro»
1-as ouepens 44,0 34,0 1305,9 1153,5 44,0 34,0 1295,7 1165,3 -1,0
2-as o4epenb 72,0 41,0 560,4 543,6 72,0 41,0 546,7 540,2 2,4
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3.5 Pe3yabTarhl rHAPABINYECKHX PACUETOB CXeMbI TEMJIOCHAGKEHHS T. 3aUHK

B pa3zpene mpeacraBieHsl pe3ynbTaThl pacdyeToB IO cocTosgHMIO 2022 roma cxembl
TEIIOCHA0XKEHUs T. 3aMHCK C YYeTOM MOAKIIOYEHHbIX oTpedureneii mo 2021 roa.

TenmoBon 1-oii ouepenu 3I'POC: myTh ABMIKEHHS TEIJIOHOCUTENS OT MCTOYHUKA JO
KOHEUYHOTO NoTpeOuTens npeacrasieH Ha Puc. 3.11, nee3omerpuieckuii rpadun — Ha Puc. 3.12.

|

b

Puc. 3.11. Ilyte aBwxenus teroHocurens or ucroynuka 3I'POC 1-as ouepenp 10
KOHeuHOro motrpebutens mo yia. OxkrsOpbckas n. 11 mo cocrosuuto 2021 roma cxemsl
TEIIOCHA0KEHUs

Puc. 3.12. IIsezomerpuueckuii rpadpuk ot wucrounuka 3[POC 1l-as odepeap 10
KOHEYHOro moTpebutens mo yia. OxrsaOpbckas A. 11 mo cocrosHuio 2021 roma cxembl
TEII0CHAOKEHU S
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TermoBox 2-oii ouepenu 3I'POC: myTh NBHXKEHUS TEILNIOHOCUTENSS OT HMCTOYHHUKA IO
KOHEYHOTo noTpedures npeacrasieH Ha Puc. 3.13, npe3ometpuueckuii rpadgun — Ha Puc. 3.14.

e o [l
Puc. 3.13. Ilyte nBuxkeHus TemnoHocurens or uctouHuka 3I'POC 2-as ouepeap 10

KOHEYHOro motpeburens mo mnp. Ilobeasr a. 1/16 mo cocrosauio 2021 roma cxembl
TEIIOCHAOKEHUs

Puc. 3.14. IIre3omerpuueckuii rpadpuk ot 3I'POC 2-as ouepenp A0 KOHEYHOTO
notpebutens mo mp. [Todean: a. 1/16 mo coctosuuio 2021 roga cXxeMbl TEITOCHA0KEHUS
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3.6 Pe3eanpOBaHne TeIJIOBBIX ceTeil CHCTeMbI TEMJIOCHAOKEHUS T. 3aNHCK

TCHJIOByIO 3H€pFI/IIO Ha Hy)KI[BI OTOIIJICHUsA, BCHTHUJIALIUKU U ropﬁqero BO,HOCHa6)K€HI/I$I
notpedutensm ropoaa 3auHck oTmyckaer @wman AO "Tarsnepro" - 3amnckas 'POC, OO0
"TennocepBuc" 3aMHCKOT0 MyHHULIUIIAJILHOTO paiioHa.

Cucrema TemocHaOXeHHs I. 3aWHCK COCTOUT M3 JBYX, HE CBSI3aHHBIX MEXIy COOOH,
temoBbix cereil: ' POC — I ouepens — crapas yacts ropoja; I'POC — II ouepenp.

Cxema paznenenust 30H aerctBus TemioBogoB 3I'POC B r. 3amHCKe mpeacTaBieHa Ha
Puc. 3.15.

Puc. 3.15. 30HbBI A€iiCTBUA TEIUIOBOIOB CETEN TEIIIOCHAOXKEHUS I'. 3AUHCK

3I'POC sBnsgeTcd €IUMHCTBEHHBIM HCTOYHMKOM TEIIOHOCHUTENS, O0ECIEeUNBAIOIINM
TerIoM OOJIBITYIO 4YacTh T. 3aWHCK. Bo Bpems aBapuiiHOW CHUTyallid Ha OJHOM M3 TEIJIOBOJIOB
BO3MOXXHO TIEPEKIIOYCHHE PECypCOB JPYroro TEIUIOBOAA JIJII BPEMEHHOTO OOecreYaHus
TETJIOCHAOKEHHSI B TOPO/IE.
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3.7  DJexkTpoHHAsi MO/IeJIb MEPCNEeKTUBHOI CHCTEMBbI TEIIOCHAGKEHUS I'. 3aHHCK

Jlnist MO/IETMPOBAHUS U aHAJIHM3a PA3BUTUS NEPCIEKTUBHON CUCTEMBI TETJIOCHAOKEHHUS T.
Hwxuekamck B mporpammHoM komiuiekce ZuluGIS-ZuluThermo pasmemiensl 30HBI B
COOTBETCTBUHM C IUIAHOM IUTAHUPOBKU TEPpPUTOpUU Topoxaa. IlepcrnekTHUBHas MOAKIIOYaeMast
HarpysKa MOJICIIUPYETCsl Kak 0000IEHHBII TOTPEONTEINb.

B pasnene mpencraBieHbl pe3ysbTaThl PAacueTOB IS TUIAHUPYEMBIX K TOJIKIFOYCHUIO
KPYIHBIX NTepcneKTUBHBIX 30H (Tab. 3.2) mo coctosamio 2036 roga cxeMbl TETUIOCHA0KCHUSI.
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Tabn. 3.2 [lepcieKTHBHBIC 30HBI CUCTEMBI TETUIOCHA0XKEHUS T. 3aUHCK 110 cocTostHHUIO 2036 ro/1a CXeMBI TeTIOCHA0KCHHSI

IMoakaoyenHas
. TloaxaroyeHHasn
YHUKAILHBI HOMED . Ton TenJIoBasi HArpy3Ka Ioak/04YeHHast
. N kagacrpoBoro HCcTOYHMK TEII0BOi cpeaHevyacoBasi
a0OHEeHTA B 3JIEKTPOHHOI AnpecHasi IpUBI3KA JIAHHPYEMOT 0 OTONJICHHS 1 CyMMAapHasi TenJIoBas
KBapTajia SHEPruu TenJIoBasi Harpy3Ka
MoeJaH MOAK/II0YEeHHsI BEHTHJISILUH, Harpyska ['kan/gac
I'BC, I'kaa/uac
I'kan/gac
yn.Crpourenei, 1.11B .
yin.Crpourenet, 1.11B 16:48:060206 3I'POC 2022 0,446 0,749 1,487
MEePCIIEKTHBA
p-lobeet, 103348 np.TToGeer, 1103.34B 16:48:060102 3rP3C 2023 0,04 0,0 0,04
MEPCIEKTHBA
mp.ITo6ensr, a.1/12
p-1I00EIRL, 4 mp.TloGest, 1.1/12 16:48:060103 3rPAC 2022 0,073 0,027 01

NEPCIEKTHUBA
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PesynbraThl THAPABIMYECKUX PAcUETOB MEPCIEKTUBHBIX 30H NpecTaBieHbl Ha Puc. 3.16

AN T T

Puc. 3.16. Ilyte nBuxkeHHs TerioHocuTens or ucrounuka 3IPOC 1-as odepenp 10
KOHeuHoro norpedurens yn.Crpouteneii, 1.11B
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Puc. 3.17. IIse3omerpuueckuii rpapuk ot wucrounuka 3I'POC 1-as ouepens a0
KoHeuHoro norpedurens yn.Crpouteneii, 1.11B
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Puc. 3.18. Ilyte aBwxkeHus TemnoHocutenss or uctoynuka 3I'POC 2-as ouepeap 10
KoHeuyHoro norpeburens np.Ilodenst, mo3.34B
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Puc. 3.19. IIre3omerpuueckuii rpadpuk ot wucrounmka 3[POC 2-as ouepens a0
KoHeYHOTo notpedurens np.Ilo6exasl, mo3.34B
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Puc. 3.20. Ilyte nBuwxkeHus TemoHocutens or uctouHuka 3I'POC 2-as ouepeap 10
KoHeuyHoro norpeourens mnp.Illodeast, 1.1/12
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3.21. IIbe3omMeTpuyeckuit

rpa¢puk ot wucrounuka 3I'POC 2-as

KoHeuHoro norpeourens mnp.Ilodeast, 1.1/12

oucpeabr 10
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