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1 TPA®OHUYECKOE NPEACTABJIEHUE OBBEKTOB CHUCTEMbBI TEIIVIOCHABXEHUSA C
MPUBSA3ZKOM K TOIIOITPA®UYECKON OCHOBE TI'OPOICKOI'O OKPYIA M C
IMOJIHBIM TOHOJIOI'MYECKHUM OIIMCAHUEM CBA3ZHOCTHU OBBEKTOB

DNeKTpOHHAs MOJAETb CXEMBl TEIIOCHAOKEHHS TOPOJICKOro OKpyra HmkHekaMmcK BBIOIHEHA C
UcIojbp30BanueM mporpammuoro kommuiekca I'MC Zulu, a taxke mMakeToB pacyeToB MHKCHEPHBIX CeTel
(temmnocHaOkenune) ZuluThermo. Teomndopmanuonnas cucrema Zulu, paspaboraHHas KOMIAHUEH
«[Tomutepm», r. Cankt-IletepOypr, Oonmee 20 5eT aKTUBHO HCIOJB3YeTCS MNPEANPHATUAMU CPepbl

sHepreTuku P® u OmmxHEro 3apy0exbs.

. |
Q\ MAC Zulu g, ZuluThermo

TMC Zuly - HHCTpYMEHTaNEHER ZuluThermo - ruapaeaMyeckuil pacdeT
resMHPoOPMaIUMOHHER CHCTEME AR CHMCTEM TennocHabxennn,

COZASHWA IMEKTPOHHEX KapT, NIEHOE PacdeT TYNMEOELIX W KoNeUSERX CeTal
M CxEM, MHHOPMEUMOHHOG-CNPEBoYHEIX oGO CIOMHOCTH, © CAHKM KK
CHMCTEM, BHINHYER MOASIMDOESHME HECHONEKHMH MCTOHHHUKSMKW, © YHaToM
MHMEHEDHEIR KOMMYHHUKIUWA KW Tennoeoro Banawnca.

TPEaHCAOPTHBIZ CHLTEM.

Pucynoxk 1.1 — I'eonndopmarmontas cucrema

I'eoundopmarmonnas cucrema Zulu mnpenHasHadeHa st paspabotkn [MC  mpuimoxeHuid,
TpeOYIOIMUX BHU3yalIH3al[MU MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM M PAacTPOBOM BHJIE, aHAIM3a UX
TOTIOJIOTUH H UX CBSI3U C CEMAaHTUYECKUMH 0a3aMu JaHHBIX.
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C nomouipto Zulu Bo3MOXHO c031aBaTh KapThl B reorpaduvecKux MPOCKIHUsX, WK TUIaH-CXEMBI,
BKJIIOYAsl KapThl M CXEMbl HMH)KEHEPHBIX CETed ¢ MOAJEP’KKOM MX TOIMOJOIMH, padoTaTh C OOJIBLIMM
KOJIMYECTBOM PAacTpoB, IPOBOAUTb COBMECTHBIM CEMAaHTUYECKUH M IPOCTPAHCTBEHHBIM aHAJIN3
rpa¢puyeckux M TaONMYHBIX JIAHHBIX, CO3/1aBaTh pa3JIUYHble TEMATUYECKHE KapTbl, OCYLIECTBIATH
SKCIOPT ¥ UMIIOPT JaHHBIX.

Cucrema 001a1aeT MIUPOKUMHU BO3ZMOKHOCTSIMHU:

— co37aBaThb KapThl MECTHOCTM B pa3UYHBIX Treorpauueckux CUCTeMaX KOOpIMHAT H
KapTorpauueckux NpPOEKIHUsAX, OTOOpakaTh BEKTOpHbIE Tpaduyeckue JaHHbIC co
CrIaXKUBaHHEM U 0€3;

—  OCYIIECTBJIATh 00paboOTKy pacTpoBbiX m300paxenuin popmatoB BMP, TIFF, PCX, JPG, GIF,
PNG npu nomo1y BCTpOSHHOTO TpaduyecKoro peaakTopa;

— TIOJB30BATHCS JAHHBIMU C CEPBEPOB, mojaepkuBarommx cnenudukanuio WMS (Web Map
Service);

— ¢ TIOMONIBIO CO3/1aBa€MbIX BEKTOPHBIX CIIOEB C COOCTBEHHBIM OWHApHBIM (OpPMATOM,
00eCIeYnBarOIINM BBICOKYIO CKOPOCTh Pa0OTHI, BEKTOPHU30BATh PACTPOBBIC H300PaKEHUS;

— TpH BEKTOPH3AIMU HCIIOJIb30BaTh KaK MPUMHUTHUBHBIE OOBEKTHl (CHMBOJIbHBIE, TEKCTOBBIE,
JMHEHHbIE, TUIONIA/IHbIE) TaK U TUIIOBBIE OOBEKTHI, OMUCHIBAEMbIE CAMOCTOSATEIBHO B CTPYKTYpE
cios;

— paboTaTh C CEMAHTUYECKUMHU TaHHBIMHU, MOJKIIOYAEMBIMU K CIIOI0 W3 BHEIIHUX HCTOYHHKOB
BDE, ODBC unu ADO uepe3 onucatenu 0a3 qaHHBIX (IOTy4YaTh JAHHBIE MOXKHO W3 TaOIUI
Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE wu ngpyrux
ucrounnkoB ODBC i ADO);

— BBINONHATH 3ampochl K 0a3aM JaHHBIX C OTOOpaKeHHEeM pe3ylbTaTOB Ha KapTe (MOHCK
ornpeeneHHoN nH(OPMaIIUY, HAXOXKIEHHE CYMMbI, MAaKCUMAJILHOTO, MUHUMAaJIbHOTO 3HAUCHUS,
U T.J.);

— BBINIOJHATH TPOCTPAHCTBEHHBIC 3ampOChl 1O OO0BEKTaM KapThl B COOTBETCTBUU  CO
cnenudukanusymu OGC;

— co37aBaTh MOJICNb pelbeda MECTHOCTH M CTPOUTH HA €€ OCHOBE W30JIMHUH, 30HBI 3aTOTUICHUS,
po MM U pacTpsl penibeda, paCCUYNTHIBATH TUIOIIAAN U O0HEMBI,

— DKCIIOPTHUPOBATH JAHHBIE W3 CEMAHTUYECKOW Oa3bl MM pPe3yNbTaThl 3ampoca B JIEKTPOHHYIO
tabmuiy Microsoft Excel miu crpanuiy HTML;

— TPOrPaMMHO WJIM TT0 CEMaHTHYCCKUM JIAaHHBIM CO3/IaBaTh TEMATHYECKUE PACKPACKH, C TIOMOIIIBIO
KOTOPBIX MEHSIETCS CTUJIh OTOOpakeHUsI 0O BEKTOB;

—  BBIBOJIUTH ISl BCEX OOBEKTOB CJIOS HAITUCH WIIH OWPKHU, TEKCT HAITUCH MOXKET Kak OpaThbCs U3
CEMaHTHYECKOH 0a3bl JAHHBIX, TaK U TIEPEONPECIIATHCS TPOrPAMMHO;

— oToOpaxaTh O00BEeKThl ciosi B (Qopmare TmceBno-3D MO3BOMSIONIEM BH3yaTU3UPOBATHCS
OTHOCUTEIIbHBIE BBICOTHI OOBEKTOB (HAIIPUMED, BBICOTHI 3JJaHUH );

— co3daBaTh U HUCIOIB30BaTh OWMONMOTEKY TpaUyEcCKUX SJIEMEHTOB CHUCTEM TEIUIO-BOJIO-TIapo-
ra30-3JIeKTPOCHA0KEHUS U PEKUMOB UX (DYHKIIHOHUPOBAHMUS;

— co3daBaThb  pacyeTHbIE  CXEMbl  MHXKEHEPHbIX  KOMMYHHKAalMid C  aBTOMaTHYECKUM
(dbopMUpPOBaHKUEM TOTIOJIOIMH CETH M COOTBETCTBYIOIINX 0a3 TaHHBIX;

— HM3MEHSTb TOIOJIOTHIO CETEH U PEKUMBI paOOTHI €€ IIIEMEHTOB;

— pemiaTh TOIMOJIOTHYECKHE 3a/ay (M3MEHEHHE COCTOSHUS OOBEKTOB (TIEPEKIIOUEHUS), MOUCK
OTKJIIOYAIOIIUX YCTPOMCTB, MOMCK KPaTYaWIIMX IyTeH, MOUCK CBA3aHHBIX OOBEKTOB, TOUCK
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KOJIeI);
— pemaTL TpaHCHOpTHBIC 3a4a4u C y‘-IeTOM HpaBI/IJI I[OpO)KHOFO JABUXXCHUA,

— s OBICTPOTO TNEPEMENICHUsI B HY)KHOE MECTO KapThl YCTaHABJIMBATh 3aKJIAJKU (3aKJIajKa Ha
TOYKY Ha MECTHOCTH C OTIPEJICIICHHBIM MacIITabOM OTOOPaXCHHUS U 3aKJIaJIKa Ha ONpeIeIICHHBIN
00BEKT cJios1 (BechbMa ya00HO, €ClId OOBEKT - IBMKYIIHICS IO KapTe));

— € IOMOUIbIO MPOEKTOB PACKPBIBATh CTPYKTYPY TOTO WJIM MHOTO OOBEKTa, M300pa)KEHHOTO Ha
KapTe CXeMaTH4HO;

— CO3JaBaTb MAaKCThI II€YaTu,

— w\MnopTtupoBaTh rpaduyeckue nanueie u3 Maplnfo (MIF/MID), AutoCAD Release 12 (DXF) u
ArcView (SHP);

— sKcnoptupoBath rpadpuueckue nanueie B8 Maplnfo (MIF/MID), AutoCAD Release 12 (DXF),
ArcView (SHP) u Windows Bimmap (BMP);

— co3JaaBaTh Makpochl Ha si3bikax VB Script wim Java Script;

— OCYWICCTBJIATH HpOrpaMMHLIﬁ JOCTYyIl K AJaHHBIM 4YCPE3 O6’beKTHy}O MOACb AJId HallMCaHUsA
COOCTBEHHBIX KOHBCPTCPOB,

— CO3JaBaThb COOCTBEHHBIE IIPHUIIOKCHH, pa6OTaIOH_II/IC noa ynpaBJICHUCM Zulu.

1.1 Bosmoxuoctu T'UC Zulu

1.1.1 TIlocaoiiHasi opraHu3amusi JTaHHBIX

I'padnueckue nannsle B Zulu opraHuszoBaHbl B BHje cioeB. Cucrema paboTaeT coO CIOSMU
CIIEYIOIINX THUIIOB:

— BEKTOPHBIC CJIOU;
— pacTpoBbIE CIIOH;

— ciou penbeda;

— ciou WMS;

— ciou Tile-cepBepos.

Crnon, otoOpaxkaeMble B OJHOM KapTe, MOTYT HAaXOAMTHCS JIMOO JIOKATHLHO HAa KOMITBIOTEPE, JTHOO
SIBJISITHCSL CJIOSIMHA OJTHOTO HJIM HECKOJBKHX cepBepoB ZuluServer, mu6o, kak B caydae WMS u Tiles, Ha
cepBepax JIPYrux MPOU3BOIUTEIICH.

1.1.2 BekrtopHbie 1aHHble. CTHN. Kaaccupukanus 1aHHbIX

Cucrema paboTaer co CIEIYIONUMHU TpadUUIeCKUMU THIIAMH BEKTOPHBIX JAaHHBIX: TOYKa (CHMBOII),
JTUHUS, TTOJIWITUHUS, TIOJIA-TIOMIIMHHUSL, TIOJUTOH, TIOJIU-TIOJIUTOH, TEKCTOBBIA OOBEKT.

Penaktopel CHUMBOJIOB, CTWJIEd JIMHUW M CTWJEH 3alMBOK JIalOT BO3MOXHOCTh 3aJ]1aBaTh
MOJIB30BATEIBCKUE MTapaMeTPhl 0TOOpaKeHHST 00BEKTOB (CM. TIPHIIOKEHNE 2 K HACTOSIIEH TJIaBe).

BekTopHbIil c10if MOXKET coAepKaTh OOBEKThI pa3HBIX Trpadudeckux THIOB. g opraHu3zanuu
JMaHHBIX CJ0S MOYKHO CO3/1aBaTh KJIACCHU(PHUKATOPBI, TPYNIUPYIOLUIME BEKTOPHBIE JaHHBIE MO THUIAM U
pexumam. Kaxkaplit TUI TaHHBIX BHYTPH CIIOSI MOXKET UMETh COOCTBEHHYIO CEMaHTUYECKYI0 0a3y TaHHBIX.


http://www.politerm.com.ru/zuludoc/system_possibilities.htm

1.1.3 PacrtpoBble 1aHHbIE
Zulu obGecrieurBaeT OJHOBPEMEHHYIO pabOTy ¢ OOJBIIMM KOJMYECTBOM DPACTPOBBIX OOBEKTOB
(HEeCKOJIbKO THICSY).

[puBsi3ka pacTpa K MECTHOCTH MPOM3BOIUTCS IO TOYKAM JIMOO BPYYIHYIO, JTHOO B OKHE KapThl.
Bo3moskeH uMIopT npuBsizaHHbIX 00bekToB 3 Tab (Mapinfo) u Map (OziExplorer).

KoppektupoBka pactpa,
IIOJIMHOMHMAJIBHOC BTOpOﬁ CTCIICHU.

METOJaMH  «PE3MHOBBIA  JUCT», adduHHOE TmpeoOpa3oBaHumeE,

3amaHure BUIUMOMN 00sacT (OTceueHue 3apaMoyHOro oopmiieHust O0e3 mpeoOpa3oBaHus pacTpa).
[Ipu oTOOpaXeHUU PACTPOBBIX OOBEKTOB B MPOCKIIUKM KApThl, OTJIMYHOW OT MPOCKIIUU MPUBS3KH pacTpa,
HPOUCXOUT MEPEIPOCIIUPOBAHIE TOUEK PACTpa «HA JICTY.

A
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Pucynoxk 1.3 — ITocnoiinas opraHu3aius JaHHBIX
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Pucynok 1.4 — BekTopHble JaHHBIE Pucynok 1.5 — PactpoBble 1aHHbIE
1.1.4 Pabora c reorpaguyecKNMHU NMPOEKIUSIMHU

Zulu MoxeT paboTaTh Kak B JIOKaJbHOH CHCTeMEe KOOpAMHAT (IJIaH-CXeMa), TaK ¥ B OJHON W3
reorpaduueckux npoekimii. Cucrema noyaepxuBaet 6onee 180 natymos, B Tom uncie [13-90, CK-42, CK-
95 mo 'OCT P 51794-2001, WGS 84, WGS 72, , Ilynkoso 42, NAD27, NADS3, EUREF 89. Cnucok

HOJJIEPKUBAEMBIX 1aTyMOB OyJIeT pacIIUPSATHCS.

Cucrtema mpemiaraer HabOp NPeNONPENEICHHBIX CHUCTeM KoopauHaT. Kpome Toro momp3oBarelnb
MOXET 3a/aThb CBOI CHCTEMY KOOPAMHAT C WHAMBUAYAJIbHBIMH IMapaMeTpaMy I IOAJNECPKUBAEMBIX
CUCTEMOM MNpoeKIuil. B yacTHOCTM 3Ta BO3MOXKHOCTH IO3BOJMT, NMPU HM3BECTHBIX NapaMmerpax (KJrouax
nepexo/ia), MPUBS3bIBATH JJAHHBIE, XPaHALIUECS B MECTHON CHCTEME KOOPAMHAT, K OJHOW M3 II00aJIbHBIX

CHUCTEM KOOPAHHAT.

JlaHHble, XpaHALIUMECS B pa3HbIX CHUCTEMaxX KOOPIMHAT, MOKHO OTOOpakaThb Ha OJHOW KapTe, B
oJtHOM u3 mpoekiuid. [Ipu 3ToM nepecyer koopaAUHAT (€CIU OH TpedyeTcs) U3 OJHOro JaTyMa B Ipyroi U U3
OJTHOW TPOEKIMH B JAPYryl0 MPOU3BOAUTCS IMpPH OTOOpaKEHUM «Ha JeTy». JlaHHBIE MOXHO
NIEPENPOECIUPOBATh U3 OAHON CUCTEMBI KOOPIHUHAT B APYTYIO.

1.1.5 CemanTnueckasi unpopmanus. Padora ¢ pa3inyHbIMH HCTOUHHKAMH JTAHHBIX

CemanTtnyeckas nH(pOpMAIHs MOXKET XPaHUTCS Kak B JOKaJdbHBIX Tabiumax (Paradox, dBase), Tak u
B 0a3zax manubix Microsoft Access, Microsoft SQL Server, Oracle, MySQL, Sybase u gpyrux uCTOYHUKOB
ODBC unmu ADO.

s ynoOcTBa JocTyna K CEeMaHTHYECKUM JIaHHBIM Zulu mpeiaraeT CBOM «MCTOYHHUKHU JaHHBIXY.
TToxo6uo ucrounnkam naHaeix ODBC DSN unu cBs3sMm ¢ manasiMu OLEDB UDL 3Ti HCTOYHUKH JAHHBIX
MO>KHO HCIIOJIB30BaTh MPH 100aBIeHUN TaOIuI] B 0a3y NaHHBIX WM BEIOOPE TAOJHUIL U JPYTUX OMEPAIIHid.

VICTOYHMKM JaHHBIX MOTYT MCIOJIb30BATHCS Kak JIOKAJIBHO B OJJHONOJIB30BATENbCKON Bepcun Zulu,
Tak U Ha cepBepe ZuluServer. B ciyuae cepBepa OHM MOTYT OBITh ONYOJIMKOBAaHBI U HCHOJIb30BATHCS

nonp3oBarenamu ZuluServer.
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1.1.6 T'eHepaTop NPOCTPAHCTBEHHO-CEMAHTHYECKHX 3alPOCOB

Zulu 1O3BOJISIET MPOBOJMUTH aHAIU3 JAaHHBIX, BKIIOYAsi MPOCTPAHCTBEHHBIE (T€OMETPHs, IUIOIIA/b,
JUIMHA, TIEpUMETpP, TUIl 00BEKTa, PEKUM, LIBET, TeKCT U 1p.). Cucrema mo3BoiisieT JenaTb MPOU3BOJIbHbBIE
BBIOOPKM JIaHHBIX 10 33/JIaHHBIM YCIIOBHSIM C BO3MOXKHOCTBIO BBIJCNICHHSI OOBEKTOB, COXpaHEHHE
pe3ynapTaToB B Tabmmnax, skcnopra B Microsoft Excel. B mpocTpaHCTBEHHBIX 3ampocax MOTYT
OJTHOBPEMEHHO Yy4YacCTBOBaTh rpa)UuyecKue M CEMAHTUYECKHE JaHHBIC, OTHOCSIIUECS K Pa3HBIM CIOSM.
3ampocsl MOTYT (hOpMHUpPOBATHCA MPSMO Ha KapTe, B OKHAX CEMAaHTHYECKOW MH(OPMALUH, CHEIHATbHBIX
JMajorax-reHepaTopax 3anpocos, 1160 B Buje 3anpoca SQL ¢ ucnonszoBanueM pacimupenus OGC.

1.1.7 MopeaunpoBaHue ceTeil M TONOJOTHYeCKHE 32241 HA CeTHAX.

Hapsiny ¢ oObruasiM st TUC pasnenenueM oOBEKTOB Ha KOHTYPHI, JJOMaHbIe, CUMBOJBI, Zulu
MO/JIEPKUBAET JTMHEHHO-Y3JI0OBYIO TOMOJIOTHIO, UTO TTO3BOJISIET MOJIETTUPOBATh MH)KEHEPHBIE U IPYTHUE CETH.

Tononoruueckas cereBas MOAETb MPEACTABISAET COOOH Trpad CeTH, y3JamMH KOTOPOTO SIBISIFOTCS
TOYEUHBbIE OOBEKTHI (KOJIOAIBI, UCTOUHUKH, 3aJBUKKU, PYOMITHHUKH, IEPEKPECTKU, TOTPEOUTENHN U T.1.), a
peOpamu rpada sBIAIOTCS JUHEWHbIE 00BEKTHI (Kabenu, TpyOOnpOBOIbl, YHaCTKU JOPOXKHOM CeTH U T.1.).
Tononornueckuii pegakTop co3gaeT MaTeMaTHUECKy0 MoJieNb rpada ceTH HEMOCPEICTBEHHO B Mpoliecce
BBO/a (pucoBaHus) rpadpuueckoil wuHpopmanuu. Mcmonb3ys MoOAenb CETH MOXHO pemarb psij
TOTIOJIOTUYECKUX 3a/1a4: MOMCK KpaTJyaiIlIero NyTH, aHaJIu3 CBA3HOCTH, aHAJIM3 KOJIel], aHAJIU3 OTKIIIOYESHHUH,
MIOWCK OTKITIOYAOIIUX YCTPOHCTB U T.1I.

Mogens cetu Zulu siBisieTcst OCHOBOM [yt pabOThI HAIIMX MOJYJEH pacdeToB MH)KEHEPHBIX CeTeH
ZuluThermo, ZuluHydro, ZuluGaz, ZuluSteam.

1.1.8 MoneaunpoBanue pejibeda

Zulu 7.0 mo3BoJseT cO3MaBaTh MOJAETL peibeda MECTHOCTH. VICXOMHBIMH JaHHBIMH IS
MOCTPOEHUS MOJIETH pefibeda CIyKaT CIOU C M3OJMHUSAMHU W BBICOTHBIMU OTMETKaMH. [lo 3TUM maHHBIM
CTPOUTCS TpHaHTyisuus (Tpuanrynsiius JlenoHe, ¢ OrpaHHYEHHUsIMH, C yYETOM H30JMHHI), KOTOpas
COXpaHseTCS B 0COOOM THIIE CJ10s (CI0i penbeda).
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Pucynok 1.9 — MoaenupoBanue penbeda
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Hanwnuue monenu penbeda mo3BoisieT pemarh CIeAYOIIIe 3a1a4u:

— ONpeneNeHHe BBICOTHI MECTHOCTH B JIIOOOH TOYKE B IpAaHHMIAX TPUAHTYISIUH, BBIYHCICHHE
IUTOIIA I TOBEPXHOCTHU 33aHHON 00JacTH, BBIYMCICHUE 00beMa 3eMIITHBIX paboT 1Mo 3aaaHHOM
00J1acTH, TIOCTPOCHNE M30JIMHUN C 3alaHHBIM IIaroM IO BBICOTE, IIOCTPOCHUE 30H 3aTOIUICHHS,
IOCTPOCHUE PACTpPa BBICOT, MOCTPOCHUE MPOJIONBHOrO mpoduis (pa3pe3a) Mo MPOHU3BOILHO
3aJaHHOMY ITyTH

— pasIuyHBIE CIIOCOOBI OTOOpaXKeHHE CIos penbeda: TPHAHTYISALMOHHAS CeTKa, OTMBIBKA peibeda
C 33/IaHHBIM HAIIPaBJICHHEM, BBICOTOW M YIJIOM OCBEILICHUS, SKCIIO3ULUS CKIIOHOB, OTOOpayKeHNE
YKJIOHOB.

— aBTOMAaTHYECKOE 3aHECCHHE JaHHBIX IO BBHICOTHBIM OTMETKaM BO BCEX MOAYISX HHIKCHEPHBIX
pacueroB (ZuluThermo, ZuluHydro, ZuluGaz, ZuluSteam).

1.1.9 OrobpaxeHnune NoJUroHOB B pexxuMe rncepao-3D

B 3TOM pexxume moJaUroHaabHble 00BEKTHI OTOOPAXKAIOTCS B BUJC NPU3M, OOKOBBIC TPaHH KOTOPBIX
NPOTIOPIIMOHATIBHBI 33JJAHHOM BBICOTE. BBICOTHI 3a71aF0TCS B OJJTHOM U3 TOJICH CEMaHTHUYECKOM 0a3bl JaHHBIX
1100 B MeTpax, JH0O0 KOJIMYECTBOM JTaxei. MOKHO pEeryJlupoBaTh HAKIOH OOBEKTOB, OKPACKy OOKOBBIX
rpaHeit u pedep.

1.1.10 IIeyars. Maker me4yaTu

[ledaTs KapT IPOU3BOAUTCS C Pa3HBIMH HACTPOMKaMH. 3aJat0TCs CJIOW ISl TIedaTH, 001acTh eyaTH,
Maciitad, KOJMYEeCTBO cCTpaHull, (opmar u opueHtanus Oymaru. Kpome mneuarn kaptel Zulu c
UCIIOJIb30BaHUEM HACTPOEK Ie4YaTH, €CTh BO3MOXKHOCTh CO3[aBaTh MeuyaTHbIe (OPMBI C HCIOJIb30BaHUEM
MakeToB TMedaTd. MakeT meyaTH CHIYXKUT JJId [OATOTOBKHM II€YaTHBIX JIOKYMEHTOB, COJIE€prKalluX
M300paKeHHS KapT, TEKCT U Tpaduky. MakeThl MOTYT pa3MeNiaThesi B cocTaBe KapThl Zulu, 1100 XpaHUThCS
B BUJIE OT/ENbHBIX (Dail;IoB MaKkeToB.

1.1.11 UmMnopT ¥ 3KCNOpT AAaHHBIX

Zulu ummnoptupyet BekTopHble AaHHble U3 popmaroB DXF (Autocad), Shape (ArcView), Mif/Mid
(MapInfo). U3 Shape u Mif naHHble MMIOPTHPYIOTCS BMecTe C 0Oa3zamMu aTpuOYTOB M C YYETOM
reorpaduueckoil mpoekiuu. PactpoBsie 00beKTH UMIOpTHpYIOTCA U3 ¢opmartoB Tab (Maplnfo) u Map
(OziExplorer). Bekropuble nannble skcnoptupytorcss B ¢gopmarel DXF (Autocad), Shape (ArcView),
Mif/Mid (Maplnfo). B Shape u Mif nannbsie sxcnopTupyroTcs BMecTe ¢ 06a3aMu aTpuOyTOB U C y4ETOM
reorpauyeckoil mpoeKIuu.

Kpome Toro, Bcerma ecTh BO3MOKHOCTH HCIIOJIB30BaTh OOBEKTHYIO Mojenb Zulu ans HamucaHwus
COOCTBEHHOTO KOHBEPTOPA.

1.1.12 Padora ¢ WEB ciy:k60ii WMS

Cucrema Mo3BOJISET OTYYaTh M OTOOpaKaTh HA KapTe MPOCTPAHCTBEHHBIC JaHHBIE C Web-cepBepoB,
nojnepxkuBaomux cnerupukamun WMS  (Web Map Service), paspabortannsie Open Geospatial
Consortium (OGC).

Hanaeie WMS cepBepa MOAKIIOYAIOTCS K cucTeMe B Bue ocoboro ciost Zulu (cioir WMS). Orot
CJIOH MOKET 0TOOpaKkaThCs HA KapTe B Pa3IMYHbIX KOMOMHAIUSX C JIIOOBIMH JPYTHMH CIIOSMHU.
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1.1.13 Pabora co caossmu Tile-cepBepoB

Muorue TMC cepsepa, takue kak Google maps, OpenStreetMaps, Wikimapia, funekc xapTsl,
Nokia maps, KocmocHMMKH © Jpyrue, HMEIOT BO3MOXKHOCTH IPEIOCTABIATh KapTorpaguyeckyro
uH(OpPMAIIHIO B BHJIE PACTPOBBIX U300pa)KCHHI, HAPE3aHHBIX HA HEOOJBIINE YACTH - IUTMTKU HJIA TausIbl
(tile). Y3 stux mmTok (opMmHpyeTcss W300pakeHHUE BCEH TEPPUTOPHU B HECKOJBKHX (DHUKCHPOBAHHBIX
Mmaciirtadbax. Bce mmTku omHoro macimitaba oOpasyior yposeHb (level). T.e. kaxmas IumMTKa OJHOTO
YPOBHA TMPCACTABIACTCA Ha CICAYIOIICM YPOBHC YCTBIPbMA IIJIIMTKAMMU. COBOKyHHOCTB IJIMTOK BCEX
ypoBHeli o0pasyer TaitsioByto cucremy (Tile System).

Cucrema Zulu npemocraBisieT  (QYHKIMOHAJIbHBIE BO3MOXXHOCTH IO  HCIOJIb30BaHUIO
KaprorpadHuecKux JaHHBIX ¢ TakuX Tile-cepBepoB B Ka4eCcTBE CIIOEB KaPThI.

@ Zuku 7.0 - Elevations % B =
S = 7 Tobmm = e = S 0F  Kira  Bua Racrp  Tabmea  Raaw  Cgpewc Qoo Qnpama -8
D fOpswa Cood Ko Bwa Pacp Tabrwua  Jaaun  Caomwe  Quowo  Cnoead FO0B D300 4ZARBAREEBIRHO®
= Flevations. === ren = il LT =5 o P -0 & L O @Bwiaapa Rus OG0 e e W E® R
= T — =

] Google Satelize * ERICHES
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Pucynok 1.10 — Pabora c WEB Pucynok 1.11 — Pa6ora co ciosimu Tile-cepepos

1.1.14 OrkpwiTasi apxurektypa. Moayaun pacumpenuss Zulu (plug-in). bu6aumoreka T'MC-
koMnonenToB ZuluXTools

Cucrema CrulaHMpOBaHA I PACIIMPEHUs Kak HAIIMMH MPOAYKTaMH, TaK MU MpOrpaMMamu
[IOJIL30BaTeJIEN.

ApxutekTypa plug-ins (JIOTOJHUTENbHBIE BCTPAaWBAEMble MOJYIN WJIM MOAYIU PaCIIMPEHUs
cucTeMsbl) mo3BoiisieT ucnonb3oBatek Zulu kak ['MC-mnardopmy (umum 'MC-cpeny) mms pabGoTel ApYrux
IPWIOKEHUH, KaK 3TO CAEIAHO HAMU )K€ B TEIUIOBBIX U BOJONPOBOIHBIX PACUETAX.

Kpome Toro B Zulu cyIecTByeT BO3MOXHOCTh CO3/IaBaTh MAaKpOCHI Ha SI3bIKE MPOTPAMMHUPOBAHMSI
Visual Basic Script (VBScript) u Java Script (JScript). Jlsst ObICTpOTO BBI30Ba MaKpOChl MOKHO Ha3HAYaTh
HOBBIM KHOIIKaM IaHeJIel HHCTPYMEHTOB.

Jlnis porpaMMHOTO OOIIEHUsT MOAYJICH pACIIUPEHHUs M CICHApHEB ¢ cucTeMod Zulu M JTaHHBIMH
CJIOEB UCTIONB3YeTCsl 00beKTHast Moenb Zulu Ha 6a3ze (COM).

Ha ocHoBe 37Ol e 00BEKTHOW MOJENH IOJIh30BATEIM MOTYT MHTETPHUPOBATh pabOTy ¢ HaITUMU
JAHHBIMH B COOCTBEHHBIE IpUiIokeHus pu oMot 6udanorexu [ MC-kommnonentos ZuluXTools.

1.1.15 PacueTbl HHKEHEPHBIX ceTeil

B Buge wmopaymeit pacmmpenuss Zulu, peanu3oBaHbl MPUIOKEHHS JJIsl THIAPABINYECKUX W
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Pucynok 1.12 — IlocnoitHast opraHn3anus TaHHBIX

1.2 DneMeHTHI MOCTPOEHUsI TEMJIOBOM CeTH

Matematuueckass MOJENb CETH JUIsl IPOBEACHUS TEIJIOTHAPABIMYECKUX PACUueTOB NMPEACTaBISET
co0oif rpad, rae AyraMmu, COeIUHSIONMME Y3JIbl, SBISIOTCS Y4acTKH TpyOompoBoaoB. HecMoTps Ha TO,
YTO HAa y4acTKe MOXKET OBITh M TMOAAIOUMA M OOpaTHBIH TPYOONMPOBO, MOJH30BATENb H300pakaeT
YYacCTOK CETH B OJIHY JJMHUIO. DTO BHELIHEE MPECTABIEHUE CETH.

Ilepen Hawamom pacuera BHELIHEE INPEACTABICHUE CETH, B 3aBUCHUMOCTH OT THUIIOB U PEKUMOB
3JIEMEHTOB, COCTABISIOIIUX CETh, NpeoOpasyercs (KOAMPYETCs) BO BHYTPEHHEE NpEACTaBICHHE, IO

KOTOPOMY U IPOBOJUTCS pacyer.

Bot npumep mpocToit cetr W3 OJHOTO MCTOYHHKA, TEMJIOBOW KaMmephbl U JIBYX MOTpeOHTENel BO

BHCIIHEM U BHYTPCHHEM IIPCACTaBICHUAX .
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http://www.politerm.com.ru/zuluthermo/index.htm
http://www.politerm.com.ru/zuluhydro/index.htm
http://www.politerm.com.ru/zulugaz/index.htm
http://www.politerm.com.ru/zulusteam/index.htm

Pucynok 1.13 — IIpumep TemnoBoii cetu

Ha pacderHoii cxeme KpacHBIM LIBETOM YCJIOBHO 0003HAYEHBI YYACTKH MOJAIOIIET0 TPYOOIpoBOAa,
CUHUM - OOpaTHOTO, 3€JIEHBIM - YYacTKHU COEIUHSIONIME IOAAIOIIMNA M O0OpaTHBI TPYOOIPOBOIBI.
HcTouHuK M300paxeH y4acTKOM CO CTpenKoil B kpyxkke. Tak OymeM m300paxarh y4acTKU Ha KOTOPBIX
JICUCTBYET YCTPONCTBO, MOBBIMIAMOIICE AaBieHue (Hampumep, HAcoc).

ITonpoOHOE onucaHHe BCEX MCXOJHBIX JAHHBIX KaXJIOTO 3JIEMEHTa CEeTH HPUBEIEHO B METOJUKE
TEIUIOTUAPABINYECKUX PACUYETOB. 3[€Chb Mbl IPOCTO KOPOTKO ONMILIEM, YTO M3 ceOsl MPEACTaBIAIOT Te
«KYOUKH», U3 KOTOPBIX MO’KHO COCTABUTH TEIUIOBYIO CETh JIFOOOTO pa3Mepa U CII0KHOCTH.

—  YYaCTKH;

— TIPOCTHIE Y3IIHI,

— TmoTpeduTeny;

- UTIL

—  HUCTOYHUK,

—  TIePEMBIYKH,

— HACOCHBIE CTAHIINH;
— JIpoccelibHas manoa,;
—  PeryusiTop JaBIICHUS,
— perynsTop Hamopa,
—  perymsTop pacxoja.

bonee moxpoOHas mHpOpMAIMS 1O AJIEMEHTaM M MPHHIUIIAM MOCTPOCHUs TeIuioBoM cet B Zulu
Thermo npencrasieHa B NpUIIOKEHUN 2 K HACTOSILEH TJIaBe.

2 MACHOPTHU3ALUA OBFBEKTOB CUCTEMBI TEIIVIOCHABXEHUWSA

[Maker umwxkeHepHbIX pacyeTroB Zulu Thermo cnocoGeH pemaTh NIMPOKUI Psi 3a/1a4, B TOM YUCIIE
W MacropTu3amo o0bekToB cetu. B Zulu Thermo mmeercst BO3MOXHOCTh Kak J00aBISATh HH(OPMAIIHIO
K O0BEKTaM CHCTEMbI TEIUIOCHAOXEHHUs (MCTOYHMKH, YYaCTKH TEIUIOBO# ceTH, TersioBbie kamepwl/I[TTI,
oTpPeOUTENH), TaK U 0TOOpaXKaTh J0OABICHHBIC CEMAaHTHUYCCKHE JAaHHBIE HA cXeMe (CM. PHUCYHOK HIKE).
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Pucynok 2.1 - OToOpakeHre CEeMaHTHYECKUX JTAHHBIX Ha CXEMe TEIJIOBOH CETH

Takue NTOKYMEHTHI KaK MaclopT TEIJIOBOTO MyHKTA M MACIOPT TEIUIOBOM CETH MOXHO IMOJHOCTBIO
MEPEHECTH B MOJIEIb, BIOXKHB WH(POPMAIUIO BHYTPh 0O0BEKTOB. Takum 00pa3oM, IJIEKTPOHHAS MOICIH
MOMHMO (DYHKIIMOHAIBHBIX BO3MOYKHOCTEH TIO MOJEIMPOBAHUIO DPEXHMOB pabOTHl TEIUIOBOM CETH,
MEPEKITIOYCHUSIM | T.JI. TIO3BOJISIET XPAHUTh HH(POPMAIHIO 00 AJIEeMEHTaX CUCTEMBI TeTUIOCHAOKEHUS (CM.
PUCYHKHU HUXKE).
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Pucynok 2.2 — JlanHble, coaeprKaIimecs B MOJICTH 10 00BEKTY HCTOYHUK TEIUIOCHAOKEHUS
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—— :7—41““*—*-»7 J |‘ { sl Beicora saaHua notpetuens, M 15 1
— *—:::::jjffﬁ—_,_w | Sy [ Homep cxembl noaknioyeHua notpetiurens 23
iRy e — T e PacyeTHaa Temn. ceT. Boabl Ha Broae B noTpet.,"C 150
e | = Cuctema otonnenus
A PacyeTHan Harpyska Ha oTonnenue, Mkany 0.066
£ 2 | Koa @OUUMEHT UBMEHEHIA Harpy3Ki OTONAGHUA
® MpUEHEK HAMWYKA PEMYAATOPE Ha OTOMAEHUE
3 PacuerHas Temn. soabl Ha ebixoge us CO.°C 70
? PacuerHan Tevn. soasl Ha exoae 5 CO,'C 95 [
Jmn PacuetHan Temn. BHYTpeHHero Boaayxa ana CO,'C 18 ::t:;
PacyetHbiit pacnonaraemelit Hanop & CO, M 05
X — o 4 =1 Hesaeucumoe npucoeautenmue ,
& Komuuecteo cekumit TO Ha CO
[z Motepu Hanopa & 1-4 cekum TO Ha CO, M S|
" r KonuyecTeo napannensHelx rpynn TO Ha CO =
PacyeTHas Temn.ceT.Boavl Ha Bolkoae us T0, °C
PacyeTHan Temn.ceT.6oab! Ha Bbikoae U3 notped.,’C
Temnepatypa Bodbl Ha Bbikoae U3 2 koHTypa TO, °C 0
PexomeHayemblil HoMep 3 nesaTopa 0 J
PexoMenayensIit auameTp conna 3 1esaTopa, MM 0
PaCHETHBIN KOO POUUMEHT ChMEWEHURA 218
P SKTHYECKUIA KOO PHUUMEHT CMELUEHUA 22
Homep ycraHoenenHoro anesatopa
[UaMeETp YCTSHOBAEHHOMO CONNa 3 18BATOPE, MM
Pacxoa cetesoit Boasl Ha CO, T/4 54.9334
O OTHocWTENBHLIN packod Boasl Ha CO 1.0052
OTHoCUTENBHOE KOAWYECTEO TennoTe! Ha CO 1
b Temneparypa Boabl Ha Bxoge & CO, °C 95 7
O Temneparypa soabl Ha ebixoae us CO, °C 70 7oA,
Temneparypa BHYTPEHHEro Bo3ayxa CO, °C 18 ,;«//
= Wanbbi us Hanaaku
ﬁ——-f Duamerp waiitel Ha noa. Tp-ae nepea CO, Mm 27.614
R S S o Konuyecteo wai6 Ha noa. Tp-ae nepea CO, wr 1
e P e 2 Nuamerp waiitbl Ha 06p. Tp-ae nocae CO, Mm 1]
4_‘ — e S ﬁ KonuuecTeo waii6 Ha o6p. Tp-ae nocne CO, wr 0
"“*¥¥4_‘74—7 = ‘ J s MoTepu Hanopa Ha waiite nog, Tp-aa nepea CO, M 51.93
e o = MNoTepu Hanopa Ha waiite ofp.Tp-na nocne CO, M 0
S = PaxTuveckue wanbbl
I JTluamMeTp ycTaHOBAEHHOI Walite! Ha noa.Tp-ae nepea CO, M
< et - N KonuyecTeo ycTaHoBneHHbIX Wai6 Ha nog, Tp-ae nepea CO, wr
= JTluamMeTp ycTaHOBASHHOI Walitel Ha 06p.Tp-ae nocae CO, MM
KonuiecTeo yeranopnenmbi wais Ha o6p.Tpae nocae O, ur
U Pacxoa cetesoit Boast Ha CO nocae Hanaaku, T/4 549834
LLJ_IJ Coobuetna Hanop Ha perynarope aasnenua CO, m 05
Tatos L ID:890;
Pucynok 2.5 — JlaHHble, copeprkalmecs B MOAEIH 10 00bEKTY NOTpeOUTENh
v
B QJICKTPOHHOU MOJCIN  CXCMBbI TemocHaOxeHuss T. HimkHekamck IMPOU3BCACHA

nmacropTu3anus (BHGCGHI/IC OCHOBHBIX IMapaMCTPOB, HCO6XOI[I/IMBIX JJIsA pacqua) CJICAYIOMINX

00BEKTOB:

— HUCTOYHUK TETUIOCHA0XKEHHS;

— YYacTOK TEIUIOBOM CETH;

— HacOCHas CTaHLUS;

— TEmIoBas KaMepa;

— TOTPEOUTENH TETJIOBOU YHEPTHH.

3 HMACHOPTHM3ALMA U OIMCAHUE PACYHETHBIX EJVUHUAILL
TEPPUTOPUAJIBHOI'O AEJIEHUSA, BKIIIOYAA AIMUHUCTPATUBHOE

Hwxe npeacTaBiieH HENMOMHBIN TIEPEYeHb TOT0, 4To Mo3BossieT Aenars [ C Zulu:

— Cco3[aBaTh KapThl MECTHOCTH B Pa3IMYHBIX Treorpauyeckux CHUCTeMax KOOpIMHAT U
KapTorpaMyeckux MPOEKIHIX, OTOOpakaTh BEKTOpHbIE TpadUUecKhe HaHHBIE CO
CraaKUBaHUEM U 0€3;

— OCYHIECTBIISITH 00pabOTKy pacTpoBbix m3oOpaxkenuit ¢popmaroB BMP, TIFF, PCX, JPG,
GIF, PNG mpu momoIiu BCTpOEHHOTO TpadudecKoro peaakTopa;

— TIOJIb30BAThCsl IAHHBIMU C CEPBEPOB, MoAepkuBatonux crenudukanuo WMS (Web Map
Service);

— C TIOMOIIBIO CO3/1aBa€MBIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OWHApHBIM (OPMATOM,
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00€eCIeunBaOIINM BBICOKYIO CKOPOCTh PabOThI, BEKTOPU30BATh PACTPOBBIC N300PAKEHNS;

— TpHU BEKTOPU3ALUH UCIIOJIb30BaTh KaK MPUMUTUBHBIE O0BEKTHI (CUMBOJIbHBIE, TEKCTOBBIC,
JUHEWHbIEe, IUIOMAJAHbIE) TaK W THUIIOBBIE OOBEKTHI, OMUCHIBAEMBIE CAMOCTOSITEIHLHO B
CTPYKTYpE CJI04;

— paboTaTb C CEMAHTUYECKUMH JAHHBIMH, TIIOAKIIOYaEMBbIMA K CJIOI0 W3 BHEIIHUX
ucrounukoB BDE, ODBC wm ADO uepe3 ommcarenu 0a3 AaHHBIX (IIOJIy4aTh JTaHHBIE
MoxxHO n3 Tabiui Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE u npyrux ucrounnkoB ODBC unu ADO);

— BBINOJIHATH 3alPOChl K 0a3aM JaHHBIX C OTOOpa)KEHHEM pPE3yJbTaTOB Ha KapTe (TOMCK
onpeAeNeHHON MH(OpPMAaLMK, HAXOXKIEHHE CYMMbl, MaKCUMaJIbHOTO, MHHHMAaJIbHOTO
3HAYeHHUs, U T.11.);

— BBINIOJIHATH TIPOCTPAHCTBEHHBIC 3apOChl MO OOBEKTAM KapThl B COOTBETCTBHH CO
cnenuduxamusamu OGC;

— co3JaBaTh MOJICNb peibed)a MECTHOCTH M CTPOWTH HAa €€ OCHOBE W3OJMHUH, 30HBI
3aTOIUICHUS TIPOPIIIN U pacTphl pelibeda, pacCUNTHIBATH TUIOIIAU H O0BEMBL;

— uMIopTUpoBaTh rpaduyeckue manueie u3 Maplnfo (MIF/MID), AutoCAD Release 12
(DXF) u ArcView (SHP);

— aKcroptupoBaTh Tpaduueckue nanueie B Maplnfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) u Windows Bimmap (BMP).

Hcnonn3ys Bbimeykasanubie cpeacrsa [MC  Zulu, umeeTcss BO3MOXHOCTH IPOBOIHMTH
MACIOPTU3AIMI0O W  ONWCAaHWUE PACYCTHBIX CAWHHI] TEPPUTOPUATBHOTO JCIICHUS, BKIIOYAs
aJIMHHHCTPATHBHOE.

4 THIAPABJIMYECKWHM PACYET TEIUIOBBIX CETEM JIIOBOM CTEIEHU
3AKOJIBIIOBAHHOCTH, B TOM YN CJIE THIPABJIUYECKHN PACUET ITPH
COBMECTHOM PABOTE HECKOJIBKUX HCTOYHUKOB TEIIVIOBOH SHEPTUH
HA EJJUHYIO TEIIJIOBYIO CETh

41 TI'mapaBiMyeckuii pacuer

Pazpabotka MmepomnpusTHi MO aHaIU3y TUIPABIMYECKOTO peXKHMa JUIA  aHalu3a
CYIIECTBYIONIUX PEXKUMOB U TIPOBEICHUS TEPEKIAIKA TPYOOIPOBOJOB TEIJIOBBIX CETEH T.
HuxaexkaMmck.

HeoOxomumocTe B mpoBefeHMM pabOT MO  aHalu3y TUAPABIMYECKOr0  pekKuma
BBINOJIHAJIOCH B COOTBETCTBUM C TPEOOBAaHUSAMM K pa3padOTKe CXEMbl TEIJIOCHAOXKEHHS C y4eTOM
CIIEAYIOIIUX OCOOCHHOCTEH:

—  TOAKJIIOYEHHS EPCIIEKTUBHBIX A00HEHTOB K CHCTEME TEeTNIOCHAOKEHMS,;
— IIEpecyYeTy CYIIECTBYIOIIEH MOJENH TEIUIOBBIX CETEel Topoja € JOrOBOPHBIMHU
Harpy3kaMmu notpeduresnei Ha ux (pakTudeckue Harpys3Ku.
BeimonHenue Bcex MeponpusATHH, OOECIeYUT KadecTBEHHOE TeIIoCHa0XKeHne OOBEKTOB,
IIPEJCTABICHHBIX B IAHHOM TEXHHUUYECKOM OTYETE.
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4.1.1 TenjaoBble HATPY3KH
Pacu€rHpie TemoOBBIE HArpy3kHM Ha OTOIUIEHME — JTO PACXOIbl TEIUIa MPU PACUETHOU
TEMIIEpaType HApy>KHOTO BO3JyXa, MPUHUMACMOUN JJIs JaHHOTO pailoHa M BHJA TEIUIONOTPEOJICHUSI.
PacuérHEBle TEIUIOBBEIE U BECOBEIE Harpy3km SABJIAIOTCA HMCXOAHBIMHM JAaHHBIMU JJIsI OIPCACICHUA
Pacxo/I0B TEIJIOHOCHTESI B PACUETHBIX YCIIOBHUSIX.

Pacuérnas TemmepaTypa Hapy)KHOTO BO34yXa B OTONMTEIBHBIM NIEPHOJ UId Iopoja
Hwuxnaexamck npunsta Tpyy = - 32 °C.

Pacuérnpiii Temneparypubiii Tpadguk padotsl Terooi cetu 150/70 °C co cpeskoii Ha 135.
I'paduk ormycka 'BC 60 °C.

PacuérHple (akTHUecKue TEmJIOBblE HArpy3Kd Ha oOToruieHue, BeHTwinumio u [BC

pPacCUMTHIBAIMCHL B COOTBETCTBHE C IpUKa3oM MuHucrepcrtBa PernonansHoro passutus PO or
28.12.2009 Ne 610.

4.1.2 T'mapaBiauyeckuii pacuér

[Tocne  cocraBieHHs  pacyETHBIX  CXeM  (QJIEKTPOHHOW  MOJENH)  IPOU3BOIUIICS
TUIPABIMYECKUNA Pacu€T MECTHBIX CHUCTEM TEIUIONOTPEOICHUSI C YY4ETOM MOHMKEHHUS TEIIOBBIX
Harpy3ok norpedureneit 10 GakTHIeCKOro 3HaYCHUsI.

3anmaveil TUAPaBIUYECKOr0 pacuéra TPYOOIPOBOJOB SIBISIETCA OIpeneieHHe (PaKTHYeCKHX
THIPABIMYECKUX COMPOTHUBIICHUN OCHOBHBIX MAarucTpajied U CyMMBbI CONPOTHUBIICHUN MO y4acTKaM,
HayuHas OT TEIJIOBOTO BBOJIA U 10 KAXKJOTO TEIUIONOTPEeOUTEs.

dakTH4eCcKre CYMMApHbIC NOTCPHU HAAaBJICHUSA Ha YYACTKE CKIIAAbIBAIOTCS U3 (I)aKTI/I‘-ICCKI/IX
JIMHEHHBIX U MECTHBIX NOTEPb.

AP. = AP; + APy, M BOA.CT. (1)

@dakTUyecKue JMHEWHbIE MMOTEpU JaBJICHHS Ha YYacTKE OINPEAeNstoTCS IPOU3BEJIEHUEM
(bakTHUECKUX yAeTbHBIX JUHEHHBIX MOTEeph aBjieHus Ry Ha anuHy y4actka L.

AP, =Ry {, MM BOJ.CT. (2)

dakTHyecKue yAeIbHbIE JIMHEHHBbIE MOTepH JaBieHus Ry  BeUHCIIHCE ¢ yu€TOoM
(haKTHYIECKOM SKBUBAJIEHTHOM IIEPOXOBATOCTH TPYOOIIPOBOIOB MO (hopMyJIE:

Ry = Rr* B, MM Bof.CT. (3)

rae Rr — ynmenbHbIE JTMHEHHBIE MOTEPU JABJICHUS MPH SKBUBAJICHTHOW ImepoxoBaTocTH K =
0,5 mm;

[ — mompaBouHBIA KOIPPUIMEHT, OMpeneasieMbli 1o TabauIle , B 3aBUCHMOCTH OT
(haKTHUYECKOW SKBUBAIICHTHOM MIEPOXOBATOCTH U TUAMETPOB TPYOOIIPOBOIOB.
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VY enbHble noTepy AaBjIE€HUS HA TPEHUE BHIYMCISLIMCE 10 (OpPMYIIE:

Ri=A ——m, 4)

rzae A — k03 punmeHT ruapaBIMuecKoro TpeHus;

V- CKOpPOCTH TEIJIOHOCHUTENS, M/C;

Y — IUIOTHOCTH TEMIOHOCHTENs Ha PacuéTHOM ydacTke Tpybompososa, Krc/m®;
 — yckopeHue cBOOOAHOrO maneHus, m/c;

Dr— BHyTpeHHMH AuaMmerp TpyObl, M;

G — pacu€THbI pacxoi TEIJIOHOCHUTENS Ha Pacuy€THOM YdYacTKe, T/d.

Kos>dppunuenr THIPABIMYECKOTO TPEHUS ompesensercs no dopmyie:

1
A= : ®)
dr
(1,14 +20q—— )?
Koke
rac KBKE — OKBHUBAJICHTHAas IJ_IGPOXOBaTOCTL pr6BI, HpI/IHI/IMaeMaSI IS BHOBbB

MIPOKJIAJIBIBAEMBIX TPYO BOJSHBIX TerioBbIX ceTelt Kokg =1,0 MM. 3amadeii rugpaBnudyeckoro pacuéra
TPYOOIIPOBOJIOB HAPYKHOM TEILIOBON CETU SIBJISETCS OnpejeeHre (PaKTHUIECKOro MHIAPABINYECKOTrO
COTPOTHUBIICHUS KXIOTO y4acTKa U CyMMBI CONPOTHUBJICHUH 1O yJacTKaM, HauMHasi OT UCTOYHUKA U
710 Ka)/10r0 TeIIONOTPEOUTENS.

I[J'IH MMPOBCACHUA TUAPABINYCCKOTO pacqéTa ObllIa cOCTaBlICHA paC‘-IéTHaSI cxXeMa HapyH(HOﬁ
TEIUIOBOM CETH, C HaHECEHHEM ANaMCTpOB, IJIMH Tp}I60Hp0BO,Z[0B U pacxodoB TCIIJIOHOCHUTCISA OT
KOTEJIBHOM J0 BCEX TCHHOHOTpC6HTCHCf/'I. CxeMa BBIIIOJIHCHA OJIHOJTMHEHHOM.

Ilocne cocraBieHUss pacyETHOM CXEMBI NMPOU3BOAWICS THAPABIMYECKUM Pacdy€T HapyKHOMN
TEITIOBOM CETH.

dakTHuecKue CYMMApHBIC NOTEPHU JAAaBJICHHUA HA YYACTKE CKIIAAbIBAIOTCSA U3 q)aKTI/I‘—IeCKI/IX
JIMHEMHBIX ¥ MECTHBIX IOTEPb.

AP. = AP; + APy, M BOI.CT. (6)

@dakTUUeCKUE JIMHEWHbIE TMOTEPU JABJICHHUS HA Y4YaCTKE OMNPEAENAIOTCS MNPOU3BEACHUEM
(bakTUUeCKUX yIeNbHBIX JTUHEHHBIX OTEPh AaBieHus R Ha miuny ydactka L.

AP, =Rg €, MM BOA.CT. (7)
@akTUYEeCKUE yIeNbHbIE JMHEHHBIE MOTEpU JAaBileHus Ry  BBUMCIAINCH € Y4ETOM
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(haKTUYECKOM SKBHBAJIEHTHOI MIEPOXOBATOCTH TPYOOIIPOBOIOB 110 (hOpMYIIE:

Ry =R: B, MM Boz.CT. (8)

rae Rr — ynenbHbIC JIMHEWHBIC MMOTEPU JABJICHUS NPH SKBHUBAICHTHOM IepoxoBaToctu K =
1,0 mm;

B — mnompaBouHBIM KO3(PQHUIMEHT, oOmpenenseMblid MO TadiuIEe, B 3aBUCHMOCTH OT
(aKkTHUECKOM SKBUBAJICHTHOH IIEPOXOBATOCTH U TMAMETPOB TPYOOIIPOBOIOB.

VY ienbHbIE IOTEPH JaBICHUS HAa TPEHHUE BBIYUCISUIUCH 0 (hOpMyJIe:

V2 y G2
Ri=A ———— : 9)
2q Dy

rae A — k03 punmeHT ruapaBIMuecKoro TpeHUs;
V- CKOpOCTh TEIIOHOCUTEIS, M/C;

Y — IUIOTHOCTh TEIUIOHOCHTENS HAa PACUSTHOM  YdacTKe
TpybonpoBoa, kre/M>; ( — yckopeHne cBOOOIHOTO HajeHus, M/c?;

D: — BHyTpeHHUI 1uaMeTp TpyObl, M.;

G — pacuéTHbIil pacxo/1 TETUIOHOCUTEIIS Ha pacUETHOM ydacTKe, T/d.

Kosdppuuuent TUAPABIMYECKOTO TPEHUS OIpeaesieTcs 1mo Gopmysie:

1
A= , (10)
ds
(1,14 +2 tq——)?
KBKB
rac K3KB — OKBHUBAJICHTHAs mepoxXoBaTOCTh pr6LI INpuHUMacMasi JJIA BHOBb

MPOKJIAJIBIBAEMBIX TPYO BOASIHBIX TeIIOBBIX ceTer Ko = 1,0 M.

Jis apganTanuy 3J€KTPOHHOW MOJIENM TEMJIOBBIX ceTel K (PaKTHYeCKMM 3HAa4eHUSM MOTEpb
Harmopa Ha TeX WM HWHBIX MaruCTPalbHBIX CETSAX HCIHOJIB30BAJICS METOJ MoaA0Oopa IIEpOXOBATOCTH
TakuM o0pa3oM, YTOObl MaKCHUMAaJbHO TPHUOMU3UTHCA K (PaKTHUECKOMY IMepenaay JaBiIeHUN B
KOHTPOJBHBIX TOYKaxX. B mpwiokeHWH 7 K HACTOSIIEW TJaBe MPEJCTABICHBI JaHHBIE I10
UCIOJIb3YeMbIM KOHTPOJIBHBIM TOYKaM JJIsi OMpeleneHHus] (HaKTUUeCKOTO CONPOTUBIICHUSI CUCTEMBbI
teriocHaOkeHns. C ydeToM BBINIECKAa3aHHOTO IMIepoXoBaTocTh mpuHUMaiack oT 1,0 go 3,0 mwm.
Taxoke ObUT  BBem€H MOMPABOYHBIA KOIDOUIIMEHT Ui  KOMIIGHCAIMM CYMMBI  MECTHBIX
conporuBieHnid 1,25 oT 1MHBI y4acTKOB. Pacuér mpowm3Boamics B MporpaMMHOM Komiutekce Zulu
Thermo.

4.2 O6ume cBexenus o Zulu Thermo

[Taker ZuluThermo mo3BoJseT CO3/1aTh PACUYCTHYIO MAaTEMaTHUECKYIH0 MOJICNb CETH,
BBITIOJIHUTh MAaCIIOPTH3ALMIO CETH, U Ha OCHOBE CO3/JIaHHOW MOJIENH pemarh HH(OPMAIMOHHBIC
3aJaud, 3a/a4d TOTOJIOTMYECKOTO aHaJM3a, W BBHIMOJHATH PA3IMYHBIC TEIJIOTHIPABINICCKUE
pacueTsl.
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Pacuery mnonanmexaT TyNHMKOBbIE M KOJBLEBBIE TEIJIOBBIE CETH, B TOM YHCIE C
MOBBICUTEIHHBIMU HACOCHBIMU CTAHIMSIMH ¥ JIPOCCETHPYIOIIUMHU YCTPONCTBAMH, pabOTAIONIUE OT
OJIHOTO WJIM HECKOJIBKUX UCTOYHHUKOB.

[IporpamMma mpenycMaTpuBaeT TEIUIOTMIIPABIMYECKUI pacyeT C MPUCOEIMHEHUEM K CETU
UHIUBUAYAIbHBIX TerioBbiX NyHKTOB (MTII) u neHtpambHbix TemioBeix myHkToB (L[TIT) mo
HECKOJIbKUM JIECATKAM CXEMHbIX PElIeHUM, TPUMEHsIeMBIX Ha Tepputopun Poccuu.

— —— =
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. | 7 = | = I, tEe |t e 5 »
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s — e o : - ; % v : \ <
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! iR:
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5 B {eruﬂcxue?enﬂosble CETH z -
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P2l
[ C yyetom [BC =)+ b YsruHckue Tennosble cetu m
e [V] C yuerom yrevex £ KorensHaa N1
= C y4eToM TENNOBLIX NOTEPD L HCCA
s () Mo Hopm. noTepam
@ Mo uzonauum
["aweHue U36BToYHOrD Hanopa
@ NpoccentHbiMu WwakiGamu @
(7) Connom 3 nesatopa Packpacka §\ &
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A
G0 l i 1 " i ' TR :
lotos X: 78557 m Y: 66036 m I
L\ — — -

Pucynox 4.1 — [MTaker umkeHepHbIx pacyeroB Zulu Thermo

Pacuer cucreM TemnocHAOXKEHUsI MOXET MPOU3BOJIUTBHCS C YUYETOM YTE€YeK M3 TEIIOBOM
CeTH U CHCTEM TEIIONOTPeOIeHM s, a TAKXKE TEIJIOBBIX MOTEPh B TPYOOIPOBOIAX TEIJIOBOW CETH.

Pacyer TemnoBBIX TOTEPh BeAeTCsl JMOO TO HOPMATHUBHBIM TMOTEpsSM, JHOO TIO
(aKTUYECKOMYCOCTOSTHUIO U30JISIIH.

Pacuersr ZuluThermo moryr paboTaTh Kak B TECHOW MHTETpAIMH C TC€OUH(OPMAITMOHHON
cuctemoit (B Bune moayis pacumpenus ['MIC), Tak u B BUzie OTAEIBHON OMOIMOTEKH KOMIIOHEHTOB,
KOTOPBIE TTO3BOJISIFOT BBIMTOJHSATH PACYETHI U3 TIPHIIOKEHHUI TI0JTb30BaTEIICH.

B nacTosmuit MOMEHT NPOJYKT CYLIECTBYET B CIEAYIOUINX BapHaHTaX:

— ZuluThermo - pacuets! TemmoBbix ceteit ast [YC Zulu
— ZuluArcThermo - pacuersi TemnoBsix cereit it ESRI ArcGIS
ZuluNetTools - ActiveX-KOMITOHEHTSHI JIsl PACYETOB HHKEHEPHBIX CETEH.
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4.3 Bosmoxkaocta Zulu Thermo

[Taker umxenepHsix pacuetoB Zulu Thermo ciocobGen pemats cleayomui psi 3a1au:

- MOCTPOEHUE PACUETHOU MOJIENIN TEIIOBOM CEeTH;

- MacIopTU3aIus 0OHEKTOB CETH;

- HaJIaJIOYHBIN pacyeT TeIIOBOM CETH;

- MOBEPOYHBIN pacyeT TEIJIOBOM CETH;

- KOHCTPYKTOPCKHUH pacueT TEIJIOBOU CETH;

- pacyet TpedyemMoii TeMIiepaTypbl Ha UICTOYHUKE;

- KOMMYTaIlMOHHBIE 3a/1a4H;

- MMOCTPOCHHE MTbE30METPUIECKOTO rpaduKa;

- pacyeT HOPMATUBHBIX MOTEPH TEIJIa YePE3 U30JIALIHUIO.

4.3.1 TlocTpoeHue pacyeTHON Mo/eIH TENJIOBOI ceTH

[Tpu pabore B reonH(POPMAITIOHHON CUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO 3aHOCUTHCS C
MOMOIIIBIO MBIIIKH WITH 110 KoopauHatam. [Ipu aTom cpa3y hopmupyercs pacdernas moaenb. Ocraercs
JIMIIb 33JaTh PACUETHBIC ITAPAMETPBl OOBEKTOB M HAKaTh KHOIIKY BBIITOJHEHHUS pacyera.

4.3.2 Hajaaao4Hblii pacyeT TeNJOBOMH ceTH

Llenpro HaIaJOYHOTO pacyeTa SABIAETCS 0OecneyeHne IoTpeduTenel pacueTHBIM KOJIMYECTBOM
BOJIbI U TEIUIOBOM 3Hepruu. B pesynbraTe pacuera ocyuiecTBiaseTcs NoJ00p 3J€BaTOPOB U UX COIEI,
IIPOU3BOJUTCS PacueT CMECUTENBHBIX U JIPOCCENHUPYIOIUX YCTPOUCTB, ONPEAEIAETCS KOJIUYECTBO U
MECTO YCTaHOBKHU JPOCCENbHBIX I1ait0. PacueT MoXkeT mpor3BOIUTHCS IPU U3BECTHOM PaclioyilaraéMoM
Harope Ha MCTOYHMKE M €ro aBTOMAaTUYeCKOM I0ja0O0pe B ciydae, €ClIM 3aJaHHOr0 Hamopa He
JOCTaTO4HO.

B pesynbrare pacdera onmpeaensiroTcs pacxXo/ibl ¥ IOTEPU HAmopa B TPyOONpPOBOIax, HAMOPHI B
y3JIax CeTH, B TOM 4YHCIIe pacrojaraéMble Hamopbl y MOTpeOuTeNel, TeMeparypa TeIJIOHOCUTENs B
y3nax ceTd (MpU ydeTe TEIUIOBBIX TOTEpPb), BEIWYMHA M30BITOYHOTO HANopa Yy MOTpeOUTesnei,
TeMIIepaTypa BHYTPEHHEr 0 BO3/yXa.

JpoccenupoBanue M30BITOUYHBIX HAMOPOB Ha aOOHEHTCKUX BBOAAX MPOU3BOJIAT C MOMOIIBIO
COTeNI DJIEBAaTOPOB U JPOCCENBbHBIX Imai0. J[poccenpHble MmaiObl mepen aOOHEHTCKUMHU BBOJAMH
YCTaHABIIMBAIOTCS AaBTOMATHYECKH Ha [MOJaoleM, oOpaTHOM WM o00ouX TpyOOmpoBoaax B
3aBHCHUMOCTH OT HEOOXOJIMMOTO ISl CHUCTEMBI THIpaBIMyYecKoro pexuma. [Ipu paboTe HeCKOIbKUX
HCTOYHHUKOB Ha OJHY CETb ONpCACIdCTCA pPacupCACICHUEC BOABI U TETUIOBOM SHEPTUU MCKIY
uctoyHukamu. [lonBoauTcs 6anaHc MO BOAE M OTIYIIEHHON TEIUIOBOW SHEPrHel MEXAy HCTOYHHKOM
u norpedurensiMu. OnpenenstoTcss NOTPeOUTEI U COOTBETCTBYIOIIMNA MM HCTOYHHUK, OT KOTOPOTO
JaHHbIE TOTPEOUTENH MOTyYaroT BOAY M TEIIOBYIO SHEPIHIO.

4.3.3 IloBepou4Hblii pacueT TeNnJa0BOii ceTH

[lenbl0 MOBEPOYHOTO pacyeTa sIBISETCs ONpeseeHne PaKTHUECKUX PacX0/10B TEIIOHOCUTENS
Ha y4yacTKax TEIUIOBOW CETH M y MOTpeOUTeNeH, a TakkKe KOJTUYECTBE TEIJIOBOM YHEPTUHU MOJTydaeMOi
noTpeOuTeNneM MpH 3aJaHHOW TeMIleparype BOJIbI B IMOJAIOIIEM TPYOONpOBOAE M pacIojiaraeéMoM
Hanope Ha HCTOYHHUKE.
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Co3naHHas MaTeMaTHYecKass MMUTALMOHHAS MOJIENIb CUCTEMbI TEMJIOCHAOXKEHMS, CIIyKallast
JUIsL PELICHUs ITIOBEPOYHOM 3aJa4M, IIO3BOJISET AHAIU3UPOBATH I'MAPABINYECKUM U TEIUIOBOM PEXUM
paboThl CHUCTEMBI, a TaK)Ke€ MPOTHO3UPOBATh W3MEHEHHE TEMIIEpaTyphl BHYTPEHHErO BO3JyXa Y
notpeduteneii. PacyeTsl MOTYT HpPOBOIUTHCA NPH PA3TUYHBIX HCXOAHBIX IAHHBIX, B TOM YHCIIE
ABapUMHBIX CHUTyalUsX, HaIPUMEpP, OTKIIOUEHUU OTACIBHBIX YYaCTKOB TEIJIOBOM CETH, Iepeadu
BOJIbI U TEMJIOBOM SHEPIHU OT OJIHOTO UCTOYHHUKA K APYrOMY 10 OZIHOMY U3 TPYOOIIPOBOJIOB U T.1I.

B pesynbrare pacuera onpenenstoTcss pacXosl U MOTEPU Haropa B TpyOONpOBOax, HAoOphI B
y3J1axX CeTH, B TOM YHCJI€ pacIojlaraeéMble Hamophl y MOTpeOuTeNel, TeMneparypa TeIJIOHOCUTENS B
y31ax ceTu (IpHU y4eTe TEIUIOBBIX MOTEph), TEMIIepaTypbl BHYTPEHHErO0 BO3AyXa Yy IMOTpeOHUTeNeH,
pacxoAbl U TeMmIepaTyphl BOJbI Ha BXOJIE€ W BBIXOJE B KaXAYI cUCTeMy Teruionotpednenus. [Ipu
paboTe HECKOJNBKMX HCTOYHHKOB Ha OJHY CETh OIpEAeNseTcs] pachpelielieHHe BOJbl U TEIUIOBOM
SHEPruu Mexay ucrouHukamu. llogBoautcs OajmaHC MO BOAE W OTIYILEHHOM TEIUIOBOM »HEpruei
MEXJYy HCTOYHUKOM U mnorpedutensmu. Onpenenstorcs MNOTPeOUTENIN M COOTBETCTBYIOLIUMN UM
HCTOYHUK, OT KOTOPOT'O JJaHHBIE NOTPEOUTENH MOIY4aIOT BOJY U TEILIOBYIO SHEPTHUIO.

4.3.4 KoHCTPYKTOpPCKHIi pacueT Temj10Boii ceTn

Llenpto KOHCTPYKTOPCKOTO pacdera SBJISIETCS OIpEAETICHUuEe AUaMETpOB TpPyOOIpOBOJOB
TYIUKOBOM M KOJIBLIEBOM TEILUIOBOM CETH IPU IIPOITYCKE IO HUM PACUYETHBIX PACXOJOB IPU 33JlaHHOM
(MM HEM3BECTHOM) PACIIOIaraéMOM HAallope Ha HCTOYHUKE

Jannas 3amada MOXKET OBITh HCIIOJIb30BaHA IPU BBIJAYE PA3pEIICHUS Ha MOJKIIOYCHUE
noTpeduTenel K TEIUIOBOM CETH, TaK KaK B KAayeCTBE HCTOYHHWKA MOXET BBICTYIATh JIFOOOM y3em
CHUCTEMBI TEIJIOCHAOKEHUsI, HalpuMep TerioBas Kamepa. [lns Oornee THOKOro pemieHus! JaHHOM
3a/1a4yd IPEeayCMOTPEHA BO3MOKHOCTh M3MEHEHUS! CKOPOCTU JBHMKEHHS BOJIBI 0 y4acTKaM TEIUIOBOM
CEeTH, YTO MPUBOANUT K U3MEHEHHUIO AUAMETPOB TPYOOIPOBOA, a 3HAYUT U PACIIONaraeéMoro Hamopa B
TOYKE MOAKIOYEHUSI.

B peE3YyIbTAaTC pacuc€Ta OIPCACIAIOTCS AHUaMCTPhI TPY60Hp0BOI[0B TEIIOBOU CCTH,
pacnonaraeMLIﬁ HaImop B TOYKC NMOAKIKOUCHUA, paCXOAbl, IIOTCPHU HAIIOPA U CKOPOCTU ABUKCHHA BOABI
Ha y4aCTKax CCTHU, PaCII0JIara€Mbi€ HAITIOPBI HA HOTpe6I/ITeJ'I$IX.

4.3.5 Pacuyer TpedyeMoii TeMIepaTypbl Ha HCTOYHUKE

L[CJ'IBIO 3aauu  ABJIACTCA  ONPECACIICHUC  MHUHHUMAJIBHO HCO6XOHHMOﬁ TCMIICPATYPhbI
TCIIJIOHOCHUTEIIA HAa BBIXOAC M3 MCTOYHHUKA OJIA oOecrieueHus Yy 3aJaHHOT'O HOTpC6I/ITeJ'I$I TEMIICPATYPhbL
BHYTPCHHCTO BO3yXa HC HUKC pacquHoﬁ.

4.3.6 KoMmyTauuoHHBIE 324U

AHaiu3  OTKIIIOYEHMH, TMEpeKIOYeHUH, TMOHMCK Ommkaimeil  3amopHoil  apMaTypsl,
OTKJIFOYAIOIIEN y4aCTOK OT MCTOYHUKOB, WJIU ITOJIHOCTHIO U30JIMPYIOIIEH YY4aCTOK U T.J.

4.3.7 IIbe3omMeTpuyecKuii rpaguk

[lenpto MOCTPOECHMSI THE30OMETPUUYECKOrOo TrpaduKka SBISETCS HarJsiIHAsS WIUTIOCTpalus
pE3yJIbTAaTOB THAPABIMYECKOTO pacyera (HAIAJI0YHOrO, MOBEPOYHOTO, KOHCTPYKTOpCKOro). Ilpu
3TOM Ha 3KPaH BBIBOJSATC:
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— JMHHUS JABJICHHS B MOAIOIIEM TPYOOTIPOBOIE;
— JIMHHSA JABJICHUS B 0OPaTHOM TPYOOIPOBOJIE;
—  JIMHUS TIOBEPXHOCTH 3€MIIH;
— JIMHUS OTEeph HaIlopa Ha mmaioe;
— BBICOTA 34aHU,
— JIMHHS BCKHIIAHUS,

— JIMHHS CTATHYECKOrO HAIopa.
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Pucynoxk 4.2 — [Tse30MeTprueckuii rpaduk
LIBeT u cTUIIb TMHMI 3a/1a€TCS TTOJIH30BATENIEM.

B rtabmune mon rpagukoM  BBIBOJIATCS AN KaXJIOTO y3Ja CeTH HauMEHOBaHHE,
reojie3ndyeckasl OTMETKa, BbICOTa MOTPEOUTENsI, HAOphl B MOJAIOLIEM U 0OpaTHOM TpYOONpOBOJAAX,
BEJIMYMHA JAPOCCEIMPYEMOr0 Hamopa Ha Iaiidax y morpeOuTesed, MOTEpU Hamopa IO ydacTKam
TEIUIOBOM CETH, CKOPOCTH J[BMXKEHMsS BOJbl Ha ydyacTKax TemioBoil cetu u T.1. KommuectBo
BBIBOJAMMOH 1oA rpadukoM HH(OpMAIMKM HACTPAUBAETCS M10JIb30BATENIEM.

4.3.8 Pacyer HOPMATHBHBIX IOTEPH TENJIA Yepe3 H30JISIIHI0

[lenbto naHHOrO pacyera SBISAETCS ONPEAEICHHE HOPMATHUBHBIX TEIUIOBBIX IOTEPh Yepe3
U30JIALUI0 TPYyOOIpoBOJOB. TemaoBble MOTEpU OMPENENSIOTCS CYMMapHO 3a Iojl ¢ pa30MBKOH IO
MmecsiaM. [IpocMoTpeTh pe3ynbTaThl pacueTa MOXKHO KaK CyMMAapHO IO BCE TEMJIOBOM CeTH, Tak H 10
KaX/IOMY OTJIEJIbHO B35TOMY MCTOUYHHUKY TEIJIOBOM SHEPIHMM M KaXJAOMY IEHTPAIbHOMY TEIJIOBOMY
nyHkTy (L[TII). Pacuer MoxeT ObITh BBIIOJIHEH C YYETOM IMOMPABOYHBIX KOI(P(PUIIMEHTOB Ha HOPMBI
TEIUIOBBIX MOTEPb.

Pe3y.TILTaTBI BBITTIOJTHCHHBIX paC4€TOB MOXKHO SKCIIOPTHPOBATH B MS Excel.
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Pucynok 4.3 — PacueT TEIUIOBBIX MOTEPh Yepe3 U30JIALUI0

5 MOJEJUPOBAHUE BCEX BUJIOB NEPEKJIIOUYEHU, OCYIIECTBJISIEMBIX B
TEILIOBBIX CETAX, B TOM YMCJIE NEPEKJTIOYEHUH TEILJIOBBIX HATPY30K
MEXJTY HCTOYHUKAMM TEILJIOBOM SHEPTUH

[Taker unx)eHepHbIX pacueToB Zulu Thermo crnocoOGeH OCyIIECTBIATH aHAIU3 OTKIFOUEHHH,

NEePeKIIOYEeHNH, MOMCK OnmKaiieil 3amopHoi apMaTypshl, OTKIIOYAIONIEH Yy4acTOK OT MCTOYHHMKOB,

WJIH TIOJTHOCTBIO M30JIMPYIOLIeH y4acToOK U T.A.

6 PACUYET BAJIAHCOB TEILJIOBOM YHEPTUHU 11O HCTOYHUKAM TEILIOBOM
JHEPI'MHU U 110 TEPPUTOPUAJIBHOMY IIPU3HAKY
[Tpu paboTe HECKOIBKUX MCTOYHMKOB Ha OJHY CETh OINpENEeNsIeTcs paclpelesieHHue BOAbI U
TEIUIOBOW SHEPruM Mexay ucTouHukamu. llogBoaurcs OGasiaHC MO BOJE M OTHYIIEHHOW TEIUIOBON

SHEpPrueil Mexay UCTOUHUKOM U moTpedutensimMu. Onpenenstorcsi MoTpeOUTeNn U COOTBETCTBYIOIINN

MM UCTOYHHK, OT KOTOPOTO JIAaHHBIE TOTPEOUTENH MOTYy4YatoT BOY M TETUIOBYIO YHEPTHUIO.

7 PACYET IOTEPH TEILIOBOM SHEPT UM YEPE3 N30JIALMIO U C YTEUKAMHU
TEIIVIOHOCUTEJIA

HGHBIO AAaHHOTO pacydeTa ABJIICTCA OINPCACIICHUEC HOPMATHUBHBIX TCIJIOBBIX HOTCPh YCPC3

M30JIALUI0 TPYOONpoBOAOB. TemsoBble MOTEPH OINPENENAIOTCS CYMMAapHO 3a TOf C pa30MBKOM IO

Mecanam. [IpocMoTpeTs pe3ynbTaThl pacdeTa MOKHO KaK CyMMapHO MO BCEH TEIJIOBOM CETH, Tak

U M0 KaXJOMY OTIEIbHO B35TOMY HCTOYHMKY TEIUIOBOM DHEPrMM U KaXKJIOMY LEHTPAIbHOMY
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terioBomy nyHkty (L[TII). Pacuer wmoxerT ObITh BBIMOJHEH C Y4ETOM  IOMPABOYHBIX
KO3 PHUIHNEHTOB Ha HOPMBI TETJIOBBIX TOTEPb.

Pe3ynbTaThl BBINOJHEHHBIX PACY€TOB MOXKHO dKCIIOpTHpoBaTh B MS EXCcel.
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Pucynoxk 7.1- PacueT TemIoBbIX MOTEPh Yepe3 U3OJIAIHIO

Ecniu B cetu oAMH HMCTOYHHMK, TO OH MOJJCPKHUBAET 3aJaHHOE JaBJICHHE B OOpPaTHOM
TpyOOIIpOBOJIE Ha BXOAE€ B MHCTOYHUK, 3aJlaHHBI pacmojaraeMblii Hamop Ha BBIXOJAE U3
HMCTOYHHMKA U 33/IaHHYIO TEMIIEPATypy TETUIOHOCUTES.

PazHuma Mexay cyMMapHBIM pacXoioM B MOJNAIOIIUX TPYOONPOBOJaX M CyMMapHBIM
pacxomoM B 0OpaTHBIX TPYOONpOBOJAX Ha MCTOYHHKE ONpeAeiseT BeInduHy moanuTku. OHa sxe
paBHa CyMMe BCEX yTeUeK TEIUIOHOCHUTENsl M3 ceTH (3aJaHHble OTOOpPBI M3 Y3JIOB, YTEUKH, Pacxo[
Ha oTkpbITyio cuctemy ['BC).

8 PACYET NOKA3ATEJIEH HAJTEXKHOCTH TEIJIOCHABXEHUSA

bonee monmpoOHas wHOpMamMs MO JaHHOMY MEpONPUSATHIO TpenacraBieHa B [aBe 9
OOO0CHOBBIBAIOLINX MATEPHUAJIOB.
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9 TIPYHIIOBBIE UBMEHEHUSA XAPAKTEPUCTUK OBFBEKTOB (YYACTKOB
TEILIOBBIX CETEH, IOTPEBUTEJEN) 110 3AJAHHBIM KPUTEPHUSM C HEJBIO
MOJAEJIMPOBAHMUSA PA3JINYHBIX HEPCIHEKTUBHBIX BAPUAHTOB CXEM
TEIIVIOCHABKEHUA

'MC Zulu mo3BoOJsIeT OCYIICCTBIATh TPYIIOBbIE H3MEHEHHUS XapaKTEPUCTUK OOBEKTOB
(y4acTKOB TEIUIOBBIX CceTed, MOTpeOuTesNel) MO 3aJaHHBIM KPHUTEPUSM C IIEIbE0 MOJCITHPOBAHHUS
pa3IUYHbIX NIEPCIIEKTUBHBIX BapHaHTOB CXeM TEIUIOCHA0KEHUS.
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10 NBE3OMETPUYECKHUE I'PA®UKU

10.1 IIne3omerpuyeckuii rpagux Temnosoa-1
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Pacnonaraemsiii Hanop, M 30 29.167 17.449 8.354 8.206 79.203 79.203 21.56 1672 16.062 10.654 8629 833 41513 41.508 40.261 40.209 39.154 37.484 37.446 38817 35.779 35.635 35.364
Linika yuacTxa, M 244 2318 4601 1 1 1 1 920 125 1028 385 1 1 1 237 15 434 794 1 43 1 625 18 18
[LwameTp yuacrka, M 08 08 08 1 07 1 07 07 07 07 07 1 07 07 07 07 0614 0.614 03 03 03 0.511 0.511 0.511
S;;;::pfsn:;:; : flonalosicss 0.438 4.163 3207 0 0.001 0 0.003 2457 0.333 2742 1.026 0 0.003 0.003 0.631 0.027 0533 0.844 0.019 0.822 0.019 0.072 0137 0.137
ﬂ:;gg:p’;:"o‘;": : DODaTHOM 0395 7.555 5.838 0 0.001 0 0.003 2383 0324 2666 1 0 0.003 0.003 0616 0,026 0521 0.826 0.019 0.808 0.019 0.071 0134 0134
Eg:if’:_;:v“:;“:“e"“" SRS 1146 1.146 071 0.453 0.925 0.453 1.286 1.286 1.285 1.285 1.284 0629 1.284 1284 1284 1.048 0.801 0745 1.858 1.858 1.858 0637 0637 0637
g;:if‘:;: v“:/‘::"‘e“"" o0 -1.088 1421 -0.888 -0.436 -0.892 -0.436 -1.267 -1.267 -1.267 -1.267 -1.268 0621 -1.268 -1.268 -1.268 -1.036 0.792 0737 -1.842 -1.842 1.842 -0.631 -0.631 -0.631
;_/I‘(‘:e’:"::f"“”e"‘”“e TOTONE: |\ diea7 1.437 0.558 0173 1.1 0173 2136 2436 2134 2134 2431 033 2431 2431 2431 1422 0.983 0385 15.203 15.203 15.293 0926 0.926 0926
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10.2 Mbe3omerpuueckuii rpadpux TensoBoa-2
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10.3 IIbe3omerpuueckuii rpadpuk TensoBoa-3
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10.4 Mbe3omerpuueckuii rpadpuk Tensooa-4
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11 Pe3ynbTaThl KATMOPOBKHU AJIEKTPOHHOU MOJIEIN CUCTEMBI TEIUIOCHA0KEHUS HA

aKTyaJIU3UPYEMBIN IEPUOJ

11.1 Pe3ynbpTaThl KAJIMOPOBKH 3JIEKTPOHHON MOJIENU CUCTEMBI TEIUIOCHA0XKEHHUSI 110

MOAKIHYEHHON TEII0OBOU Harpys3ke

M cTouHuK TerioBoO#
SHEPruu, MarucTpagbHbIN
BBIBOJT

daktuueckas
MOIKITFOUEHHAs Harpy3Ka
K KOJJIeKTOpaM, ['ka/4

IonxnroueHHas Harpy3ka K
KOJIJIEKTOpaM B
3JIEKTPOHHON MOJIENH,
I'kan/a

[MorpemHocTs M/11
Harpy3Kamu
MOJTYYCHHBIM B 3J1.
MOJIeNH, U (PaKTHIECKUM
MOJYYEHHBIM 110 TMHUH
tperaa (%)

Hwxuexamckas TOI[ AO "TT'K-16"

TemmoBong Nel 156,1 167,4 -11,3

TemnoBom Ne2 158,9 146,8 12,1

Temnosox Ned 72,8 70,3 2,5

Hwxuekamckas TOL AO

"ITK-16"Bcero 387,8 384,5 3,3
OO0OO "Hwxuekamckas TOL"

TemnoBom Ne3 258,1 260,2 _02’01

11.2 Pe3ynbpTaThl KaTUOPOBKHU AIEKTPOHHON MOJIENTA CHCTEMBI TEIJIOCHAOKEHHS 110

pacxogaM CETeBOM BOJIbI

[TapaMeTpbl THAPABINYECKUX PEKIMOB pabOThI
TI0 JIaHHBIM (haKTHIECKOTO
. . TorpeurHocTs M/t
pexuma paboTs B TI0 Pe3ysIbTaTaM BBIOJHEHHON KAIMOPOBKY JIEKTPOHHON MOIEITH ACXOLOM
Hero OTOMHTENBHBIH TTIEPHO.T CHCTEMBI TEIIOCHA0KEHHSI o p . JIOM, )
TOYHHK 2020-2021 1. TIOJTYYEHHBIM B 1.
TEIUIOBOM MOJIENH, 1
Pacxon Pacxon
SHEPTUH, (hakTHUeCKUM
., | TETUIOHOCHUTE | TETUIOHOCHTE
MarucTpaabHbIH pacxomaoMm
s B 1S B Japrenue B mozparomem/oopaTHoM|  Pacxol TemmoHocHTeNs B
BBIBOJI TETIOHOCUTEIISI B
mojaromeM | oOpaTHOM | TpyOompoBonax, (M BOA. CT. /M nojaromeM / o0OpaTHOM
TpyOompoBoie
TpyOOIpoBo | TpyOOIIPOBO TpyOompoBoax, (Ky0. M/q) (%)
ne, (kyo0. ne, (xyo0.
M/4) M/4)
Hmwxuexamckas TOI[ AO «TTK-16»
1822,4 1578,3 1813,2 1710,7
Temnosox el ' 9174611 | 15742 62,0 32,0 2016,9 1914,1 155
1903,4 1672,9 1903,2 1903,2
TemosoaNe2 | 161 1419,0 63,5 245 2037,5 2037,5 304
809,0 845,0 754,3 754,3
TenmoBox Ne4 1062.2 1034.4 63,6 32,6 813.2 8132 28,9
000 «Hmxuekamckast TOL»
3141,3 3125,0 3159,1 3076,6 )
Temmoson Ne3 | 31902 | 3180,3 62,0 36,0 3267,6 3184,2 63
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13 TlepedeHb CEKIMOHUPYIOMIEH U PETYIUPYIOLIEH apMaTyphl

Pe3ynbrarhl pacuera peryJMpyromen apMaTypsbl, y4aCTBYIOLIUX B 3JIEKTPOHHOM MOJIEIN

) T Srren | s | s JaBnenne | JlaBnenune |/laBienue | laBiaeHue
Perynupyemslii . . B B B B
HaumenoBanue Juamerp Pacnosaraemsiii | Pacnosiaraemsiii | mogaronieM | mogaomnieM ( 00paTHoM | 00paTHOM
Homep |I'eopesuveckasi| mapamerp o NOAAIOIIEM | I0AI0IeM | 00PATHOM | 00paTHOM
JpocCeIHPYIOIIero IKBHBAJIEHTHON | HAIIOP [0 Y3713, | Hamop mocje Tp-ae Tp-ae Tp-ae Tp-ae

HCTOYHHMKA | OTMETKa, M HAIop, M o Tp-ae Tp-ae Tp-ae Tp-ae

y3a1a foron, ) maiébl, MM M y31a, M nepex  |mocje ysia,| mepen nocJe neper  |mocieyaua,| mepen Hocae

> y3J10M, M M y3JI0M, M | y372, M ?

Y3J10M, M M Y310M, M | y31a, M

702 3 104,87 206,833 741,44 62,504 61,83 207,507 206,833 145,003 | 145,003 102,637 101,963 40,133 40,133
611 3 134,61 219,216 421,84 66,999 60,385 225,83 219,216 158,831 | 158,831 91,22 84,606 24,221 24,221
601 3 134,52 144,52 559,61 -30,836 -32,906 225,878 225,878 256,714 | 258,784 91,358 91,358 122,194 | 124,264
102 40201 143,65 204,809 158,31 83,384 24,635 263,558 204,809 180,174 | 180,174 119,908 61,159 36,524 36,524
701 3 104,72 145 377,04 37,355 27,528 207,52 207,52 170,164 | 179,991 102,8 102,8 65,444 75,271
201 143,85 140 559,61 12,614 12,395 263,564 263,564 250,95 251,168 119,714 119,714 107,1 107,318

201 40201 108,35 142 559,61 8,719 8,352 196,75 196,75 188,031 | 188,398 88,4 88,4 79,681 80,048
ITHC-5 2 80,55 208 156,98 63,695 57,435 214,26 208 150,565 | 150,565 133,71 127,45 70,015 70,015
ITHC-5 2 78,44 134 395,7 63,558 63,406 214,26 214,26 150,703 | 150,854 135,82 135,82 72,263 72,414
TTHC-3 2 112,33 215 92,59 23,753 -28,259 267,013 215 243,259 | 243,259 154,683 102,67 130,929 | 130,929

ITHC-3 2 112,26 150 143,4 73,716 64,988 214,988 214,988 141,271 150 102,728 102,728 29,011 37,74
102 4 143,98 248 87,05 92,763 72,515 268,248 248 175,485 | 175,485 124,268 104,02 31,505 31,505

VcnoBHOE 0003HaUYECHUE CCKOUOHUPYIOIIUX 3aJIBUKCK, YIACTBYIOIIUX B SHGKTpOHHOﬁ MOACIIN

Sys T'eone3nyeckasi 0TMETKA, M Y cJIOBHBIH JUAMETP HA MOJAI0LEM, M Yci0BHBIH JMAMETP HA 00PaTHOM, M
77778 117,44 0,7 0,7
97871 108 0,7 0,7
97869 108 0,7 0,7
97844 112,54 0,6 0,6
77776 113,23 0,6 0,6
77745 108,84 0,3 0,3
77784 111 0,3 0,3
77786 111,48 0,3 0,3
76099 109,05 0,25 0,25
77753 108,47 0,25 0,25
76841 108,76 0,2 0,15
76847 109,49 0,2 0,15
97731 123,53 0,2 0,2
76933 109,57 0,2 0,15
77069 110,27 0,2 0,2
76849 108,79 0,2 0,15
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Sys

T'eone3nyeckan OTMETKA, M

Y cJIOBHBIH JUAMETP HA MOJA0IIEeM, M

Y cJI0BHBII AHAMeTP HA 00PaTHOM, M

86343 116,47 0,15 0,15
76461 108,82 0,15 0,15
82645 129,73 0,15 0,15
76845 108,95 0,15 0,15
76339 108,94 0,15 0,15
76936 109,55 0,15 0,15
76871 109,56 0,15 0,15
78535 112,9 0,15 0,15
77799 106,55 0,15 0,15
77787 113,8 0,15 0,15
86345 116,47 0,15 0,15
76458 109,54 0,15 0,15
76457 108,81 0,15 0,15
76353 109 0,15 0,15
76732 105,68 0,15 0,1
76710 105,64 0,15 0,1
76700 105,59 0,15 0,15
76843 108,99 0,125 0,125
76880 109,55 0,125 0,1
77207 110,29 0,1 0,1
76891 110,39 0,1 0,08
78541 113,11 0,1 0,1
78561 114,62 0,1 0,1
78596 118,49 0,1 0,1
79008 105 0,1 0,1
82913 102,9 0,1 0,1
76757 107,84 0,1 0,08
76747 106,4 0,1 0,1
76743 107,84 0,1 0,1
76683 105,89 0,1 0,08
76679 105,86 0,1 0,1
76671 107,14 0,1 0,1
76667 105,12 0,1 0,08
76651 105,37 0,1 0,1
76649 107,26 0,1 0,1
76635 107,57 0,1 0,1
76625 107,55 0,1 0,1
76604 108,2 0,1 0,07
76584 108,6 0,1 0,08
76580 108,56 0,1 0,1

49




Sys

T'eone3nyeckan OTMETKA, M

Y cJIOBHBIH JUAMETP HA MOJA0IIEeM, M

Y cJI0BHBII AHAMeTP HA 00PaTHOM, M

76564 108,54 0,1 0,1
76558 108,47 0,1 0,08
76552 108,54 0,1 0,1
76469 107,72 0,1 0,1
83351 105 0,1 0,08
76365 105,02 0,1 0,1
75903 105,74 0,1 0,08
76905 110,79 0,1 0,1
76917 109,09 0,1 0,1
82928 102,88 0,08 0,08
76546 108,48 0,08 0,08
77003 109,64 0,08 0,08
77007 109,66 0,08 0

77021 109,66 0,08 0,08
77025 109,69 0,08 0,08
76797 105,59 0,08 0

77077 110,87 0,08 0,08
77111 108,16 0,08 0,08
77115 108,13 0,08 0,05
77133 110,84 0,08 0,07
82630 125,23 0,08 0,08
76405 105,57 0,08 0,08
76409 106,69 0,08 0,08
77161 111,76 0,08 0,05
77167 111,52 0,08 0,08
76861 107,65 0,08 0,05
77173 111,56 0,08 0,07
76876 109,77 0,08 0,08
78427 113,38 0,08 0,08
76883 109,98 0,08 0,05
76889 110,42 0,08 0,08
75898 105,99 0,08 0,08
83004 105,28 0,08 0,08
77213 110,32 0,08 0,05
76483 109,38 0,08 0,08
76479 109,01 0,08 0,08
77225 110,5 0,08 0,08
76921 109,05 0,08 0,05
76610 108,21 0,08 0,08
97711 122,25 0,07 0,07
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Sys

T'eone3nyeckan OTMETKA, M

Y cJIOBHBIH JUAMETP HA MOJA0IIEeM, M

Y cJI0BHBII AHAMeTP HA 00PaTHOM, M

76835 104,7 0,05 0
76831 104,42 0,05 0
76801 106,63 0,05 0,05
77043 109,59 0,05 0,05
77037 109,57 0,05 0,05
76783 104,96 0,05 0,05
76761 106,4 0,05 0,05
76395 104,42 0,05 0,05
76959 109,43 0,05 0,05
76953 109,39 0,05 0,04
83069 105,29 0,05 0,05
76929 111,05 0,05 0,05
96827 111,46 0,05 0,05
76606 108,92 0,05 0,05
76399 104,74 0,05 0,05
77155 1118 0,05 0,05
76600 108,92 0,05 0,05
77181 111,44 0,05 0,05
77185 111,44 0,05 0,032
77189 111,57 0,05 0,05
77191 111,55 0,05 0,032
77197 110 0,05 0,05
77199 110 0,05 0,05
76473 107,93 0,032 0,032
76857 107,91 0,032 0,025
76440 101,99 0,032 0,032
76441 102,52 0,02 0,02
76641 105,79 0,1 0,1
97681 124,15 0,15 0,15
97846 99 0,412 0,412
97699 104,29 0,1 0,1
76659 105,84 0,1 0,1
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Pucynok 13.1 - Kapra (cxema) TC r. Huxaekamck (Yactb 1)
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Pucynok 13.2 - Kapra (cxema) TC r. Hwkuaexamck (Hacts 2)
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