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

DNeKTpOHHAsT MOJAETb CXEMBl TEIIOCHAOXKEHHS TOPOJICKOro OKpyra HmkHekamcK BBIOIHEHA C
UcIojbp30BanueM mporpammuoro kommuiekca I'MC Zulu, a taxke makeToB pacyeToB MHKCHEPHBIX CeTel
(temmnocHaOkenune) ZuluThermo. Teomndopmanuonnas cucrema Zulu, paspaboTaHHas KOMIAHUEH
«[Tomutepm», r. Cankt-IletepOypr, Oonmee 20 neT aKTUBHO HCIOJB3YETCS MNPEANPHATUAMU CPephl

sHepreTuku PO u OmmxHEro 3apy0exbs.

- .
Q\ M'C Zulu #8d, ZuluThermo

TAC Zuly - MHCTEYMEHTENEHEA ZuluThermo - ruapaeaMyeckuil pacdeT
recMHPopMaUMOHHER CHCTEME ANA CHMCTEM TennocHabxennn,

COZAEHWA FTEKTROHHBIX KEpT, NIEHOE PacdeT TYNMEOELIX W KoNeUSERX CeTal
M CxeM, HHEOPHEUWMOHHO-CNPaBoYHBX oGO CIOMHOCTH, © CAHKM KK
CHMCTEM, EFKMKYEA MOASMMPOEEHHE HECKONEKMMH MCTOHHHMKEMK, C YHSTOM
MHHEHESDHBIX KOMMyHUKIUMA W Tennoeoro Banawnca.

TRPEHCNOPTHRIZ CHLTEM.

Pucynok 1.1 — I'eoundopmannonnas cucrema

I'eoundopmarmonnas cucrema Zulu mnpenHasHadeHa st paspabotkn [MC  mpuimoxeHuid,
TpeOYIOINUX BHU3yalIH3al[MU MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM M PAacCTPOBOM BHJIE, aHAIM3a UX
TOTIOJIOTUH H UX CBSI3U C CEMAaHTUYECKUMH 0a3aMu JaHHBIX.
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C nomouipto ZUlu Bo3MOXHO c031aBaTh KapThl B reorpaduvecKux MPOCKIHUsIX, WIN TUIaH-CXEMBI,
BKJIIOYAsk KapThl M CXEMbl HMH)KEHEPHBIX CETed ¢ MOAJEP’KKOM MX TOIMOJOIMH, paboTaTh C OOJBLIMM
KOJIMYECTBOM PAacTpoB, IPOBOAUTb COBMECTHBIM CEMAaHTUYECKUH M IPOCTPAHCTBEHHBIM aHAJIN3
rpa¢puyeckux M TAONMYHBIX JIAHHBIX, CO3/1aBaTh pa3JIMYHble TEMATUYECKHE KapTbl, OCYLIECTBIATH
SKCIOPT ¥ UMIIOPT JaHHBIX.

Cucrema 001a1aeT MIUPOKUMHU BO3ZMOXKHOCTSIMHU:

— co3gaBaTh KapThl MECTHOCTH B Pa3MYHBIX Teorpa@HUyecKux CHCTeMax KOOpAHMHAT U
KapTorpauecKux IMPOEKIHIX, OTOOpakaTh BEKTOPHBbIC TIpapHUUECKUE JaHHBIC co
CrIaXKUBaHHEM U 0€3;

—  OCYIIECTBJIATh 00paboOTKy pacTpoBbiX m300paxenuii popmato BMP, TIFF, PCX, JPG, GIF,
PNG npu nomo1y BCTpOSHHOTO TpaduyecKoro peaakTopa;

— TIOJB30BATHCS JAHHBIMU C CEPBEPOB, HojaepkuBaronnx crnenupukanmo WMS (Web Map
Service);

— C TIOMOINBIO CO3/1aBaeMbIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OWHApHBIM (opMaToMm,
00€CTIeYMBAIOIINM BBICOKYIO CKOPOCTBH paOOThI, BEKTOPH30BATH PACTPOBBIE H300paKEHUS;

— TpU BEKTOPU3ALMHU HUCIOJIb30BATH KaK IMPUMUTUBHBIE OOBEKTHl (CUMBOJBHBIE, TEKCTOBBIE,
JMHENHbIE, IUIOIAAHbIC) TaK U THUIIOBbIE OOBEKTHI, ONMCHIBAEMbIE CAMOCTOSTEIIEHO B CTPYKTYpE
cI1os;

— paboTaTh ¢ CEeMaHTUYECKHMMM TaHHBIMH, MOJKIOYAEMbIMU K CJIOK W3 BHELIHMX HCTOYHUKOB
BDE, ODBC unu ADO wuepe3 onucarenu 6a3 JaHHBIX (IIOJy4aTh JaHHbIE MOXKHO U3 TaOJIHUI
Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE wu apyrux
ncrouankoB ODBC umu ADO);

— BBINONHATH 3ampochl K 0a3aM JaHHBIX C OTOOpaXKeHHEM pe3yJbTaTOB Ha KapTe (MOHCK
ornpeeneHHoN nH(OPMaIIUY, HAXOXKIEHHE CYMMbI, MAaKCUMAJILHOTO, MUHUMAaJIbHOTO 3HAUCHUS,
U T.JI.);

— BBINIOJHATH TPOCTPAHCTBEHHBIC 3alpoOChl IO OOBEKTaM KapThl B COOTBETCTBUH  CO
cnenudukanusymu OGC;

— co3JaBaTh MOJENb penbe)a MECTHOCTH M CTPOUTHh Ha €€ OCHOBE M30JIMHHH, 30HBI 3aTOTUICHUS,
npo I U pacTpsl pelibeda, paCCUNUTHIBATH TUIOMIAAN U O0HEMBI,

— DKCIOPTUPOBATH JAaHHBIE W3 CEMAHTUYECKOW O0a3bl MM Pe3yibTaThl 3alpoca B DIEKTPOHHYIO
tabmuiy Microsoft Excel win crpanuiyy HTML;

— TPOTPaMMHO WJIH IO CEMAaHTHYECKHM JJAHHBIM CO3/1aBaTh TEMAaTHYECKHE PACKPACKH, C TIOMOIIHIO
KOTOPBIX MEHSIETCSI CTUJIh OTOOpakeHUs 00 BEKTOB;

—  BBIBOJIUTH ISl BCEX OOBEKTOB CJIOS HAITUCH WIIH OWPKHU, TEKCT HAJIITUCH MOXKET Kak OpaTbes U3
CEeMaHTHYECKOH 0a3bl JAHHBIX, TaK U MIEPEONPEACIATHCS TPOrPAMMHO;

— oToOpaxaTh O00BEeKTHl cios B Qopmare TmceBno-3D MO3BOMSIONIEM BH3yaTU3UPOBATHCS
OTHOCUTEIIbHBIE BBICOTHI OOBEKTOB (HAIIPUMEp, BBICOTHI 3[1aHUH);

— co37aBaTh U UCIONB30BaTh OWMOIMOTEKY TrpadUuecKUX SJIEMEHTOB CHUCTEM TEIUIO-BOJIO-TIapo-
ra30-3JIeKTPOCHA0KEHUS U PEKUMOB UX (DYHKIIHOHUPOBAHMUS;

— co3daBaThb  pacyeTHbIe CXEMbl  HMH)KEHEPHbIX  KOMMYHHKAalMid C  aBTOMaTHYECKUM
(dbopMUpPOBaHKUEM TOIOJIOIMH CETH M COOTBETCTBYIOIINX 0a3 JaHHBIX;

— HU3MEHSTh TOTOJOTHIO CETEH U PEKUMBI paOOTHI €€ IIEMEHTOB;

— pemiaTh TOIMOJOTHYECKHE 3a/ladyd (M3MEHEHHE COCTOSHUS OOBEKTOB (TEPEKIIOUEHUSs), TMOUCK
OTKJIIOYAIOIIUX YCTPOMCTB, MOMCK KPAaTYaWIIMX MyTeH, MOMCK CBS3aHHBIX OOBEKTOB, TMOUCK



KOJIeI);
— pemaTL TpaHCHOpTHBIe 3a1a4u C y‘-IeTOM HpaBI/IH I[OpO)KHOI‘O JABHMXKXCHUSA,

— s OBICTPOTO TNEPEMENICHUs] B HY)KHOE MECTO KapThl YCTaHABJIMBAThH 3aKJIAIKU (3aKJIajKa Ha
TOYKY Ha MECTHOCTH C OTIPE/ICIICHHBIM MAcIITa0OM OTOOPaXCHHUS U 3aKJIaJIKa Ha ONpeIeIICHHBIN
00BEKT cJ10s1 (BechbMa ya00HO, €ClId OOBEKT - IBMKYIIHICS IO KapTe));

— € IOMONIbIO MPOEKTOB PACKPBIBATh CTPYKTYPY TOTO HJIM MHOTO OOBEKTa, M300paKEHHOrO Ha
KapTe CXeMaTH4HO;

— CO3JaBaTb MAaKCThI I1€YaTHu,

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

— aKcmoptupoBaTh rpadudeckue ganueic B Maplnfo (MIF/MID), AutoCAD Release 12 (DXF),
ArcView (SHP) u Windows Bimmap (BMP);

— co3JIaBaTh Makpochl Ha si3bikax VB Script wim Java Script;

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

— COo3JaBaThb COOCTBEHHBIE IMPHUIIOKCHH, pa60TaIOH_[I/IC o yupaBJICHUCM Zulu.

1.1 Bosmoxuoctu T'UC Zulu

1.1.1 TIlocsaoiiHasi opraHu3amusi JTaHHBIX

I'padnueckue nanusle B Zulu opranu3zoBaHbl B BHjJe cioeB. Cucrema paboTaeT co CIOSMU
CIIEYIOIINX THUIIOB:

— BEKTOPHBIC CJIOU;
— pacTpoBbIE CIIOH;

— ciou penbeda;

— ciou WMS;

— ciou Tile-cepBepos.

Crnon, otoOpaxkaeMble B OJHOM KapTe, MOTYT HAaXOAMWTHCS JIMOO JIOKATHLHO HAa KOMITBIOTEPE, MO0
SIBJISITHCSL CJIOSIMHA OJTHOTO FJIM HECKOJBKHX cepBepoB ZuluServer, nmu6o, kak B cimydae WMS wu Tiles, Ha
cepBepax JIPYrux MPOU3BOTUTEIICH.

1.1.2 BekrtopHbie 1aHHble. CTHN. Kaaccupukanus 1aHHbIX

Cucrema paboTaer co CIEeIYIONUMU TpahmuecCKUMU THTIAMH BEKTOPHBIX JAaHHBIX: TOYKa (CHMBOJI),
JUHUS, TTOJIWITUHUS, TIOJIA-TIOMIIMHHUSL, TIOJUTOH, TIOJIU-TIOJIUTOH, TEKCTOBBIM OOBEKT.

Penaktopel CHMBOJIOB, CTUJIEd JIMHUW M CTWJEH 3alMBOK JIalOT BO3MOXHOCTh 3aJ]1aBaTh
MOJIB30BATEILCKUE MMapaMeTPhbl 0OTOOpaKeHHUST 00BEKTOB (CM. MIPHIIOKEHUE 2 K HACTOSIICH TJIaBe).

BekTopHbIll c10 MOXKET COAepKaTh OOBEKTHI Pa3HbIX rpaduyecKux THUIOB. JJIsi opraHu3anuu
JTAHHBIX CJ0S MOYKHO CO3/1aBaTh KJacCU(PHUKATOPBI, TPYNIUPYIOUINE BEKTOPHbIE JaHHBIE MO TUIAM H
pexxumam. Kaxxaplit THI TaHHBIX BHYTPH CJI0OSI MOXKET UMETh COOCTBEHHYIO CEMaHTUYECKYIO 0a3y JaHHbIX.


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

1.1.3 PacrtpoBble 1aHHbIE

Zulu obGecrieyrBaeT OJHOBPEMEHHYIO pabOTy ¢ OOJBIIMM KOJMYECTBOM DPACTPOBBIX OOBEKTOB
(HEeCKOJIbKO THICSY).

[puBsi3ka pacTpa K MECTHOCTH MPOM3BOIUTCS IO TOYKAM JIMOO BPYYHYIO, JTHOO B OKHE KapThl.
Bo3MmoskeH uMIopT npuBsizaHHbix 00bekToB 3 Tab (Mapinfo) u Map (OziExplorer).

KoppektupoBka pactpa, MeETOJaMU «pPE3UHOBBIM  JHCTY», adduHHOE Mpeodpa3oBaHUE,
ITIOJIMHOMHUHAJIBHOC BTOpOﬁ CTCIICHU.

3amaHure BUIUMOM 00sacT (OTceueHue 3apaMoyHOro oopmiieHus 0e3 mpeoOpa3oBaHus pacTpa).
[Ipu 0TOOpaXEHUU PACTPOBBIX OOBEKTOB B MPOCKIIUKM KApThl, OTJIMYHOW OT MPOCKIIUU MPUBS3KH pacTpa,
HPOUCXOUT MEPEIPOCIIUPOBAHIE TOUEK PACTPa «HA JIETY.
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Pucynok 1.3 — ITocnoiinas opraHu3aus JaHHBIX
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Pucynok 1.4 — BekTopHble JaHHbIE Pucynok 1.5 — PactpoBble 1aHHBIE

1.1.4 Pabora c reorpaguyecKNMHU MPOEKIUSIMHU

Zulu moxer paboTaTh Kak B JIOKaJbHOW CHUCTEME KOOpAHMHAT (IUIaH-CXeMa), TaK M B OJHOW M3
reorpaduueckux npoekiuii. Cucrema nogaepxusaet 6osee 180 marymos, B Tom uncie [13-90, CK-42, CK-
95 mo I'OCT P 51794-2001, WGS 84, WGS 72, , Ilynkoso 42, NAD27, NADS83, EUREF 89. Crnucox

HOJJIEPKUBAEMBIX 1aTyMOB OyJIeT pacIIUPATHCS.

Cucrema mpeniaraeT HabOp HpeNONpPEENIEHHBIX cUcTeM KoopAauHaT. Kpome Toro mosb3oBarenb
MOJKET 3a/1aTh CBOIO CHUCTEMY KOOpPAMHAT C WHIUBUIYaJIbHBIMU IapaMeTpaMu sl IOJAJIEPKUBAEMbIX
CUCTEMOM MNpoeKIil. B yacTHOCTH 3Ta BO3MOXKHOCTH IO3BOJIMT, NPU H3BECTHBIX NapaMeTpax (KIroyax
nepexosa), MPUBA3bIBATh JaHHbIE, XPaHSIIMECs B MECTHOW CHUCTeMEe KOOPIMHAT, K OJHOM M3 IiI00aabHBIX
CUCTEM KOOPAMHAT.

JlaHHble, XpaHAILIUECS B Pa3HBIX CHUCTEMaX KOOPAHWHAT, MOKHO OTOOpakaTh Ha OJHOW KapTe, B
oJIHOI u3 mpoekuuit. [Ipu »TOM nepecueT KoopaAuHAT (ecau OH TpeOyeTcs) U3 OJHOTO AaTyma B IPYrou U u3
OJIHOM TPOEKIMU B JAPYIyI0 TPOU3BOIUTCS TPU OTOOpaXEHUH «HA JeTy». JlaHHBIE MOXKHO
NepenpoeupoBaTh U3 OJHOM CUCTEMBI KOOPIUHAT B JIPYTYIO.

1.1.5 CemanTnueckasi ungopmanus. Padora ¢ pa3inyHbIMH HCTOYHHKAMH JAHHBIX

CeManTuyeckast ”HGOpMAIUS MOKET XpaHUTCS Kak B JIOKanbHBIX Tabnumax (Paradox, dBase), Tak u
B 0a3zax manHbix Microsoft Access, Microsoft SQL Server, Oracle, MySQL, Sybase u gpyrux uCTOYHUKOB
ODBC unu ADO.

s ynoOcTBa JocTyna K CEeMaHTHYECKUM JIaHHBIM Zulu mpeiaraeT CBOM «HCTOYHHUKHU JaHHBIXY.
TToxo0uo ucrounnkam naHaeix ODBC DSN wnu cBs3sM ¢ manasiMu OLEDB UDL 3Ti HCTOYHUKH JAHHBIX
MO>KHO HCIIOJIh30BaTh MPHU J00aBICHUN TaOmuI] B 0a3y JaHHBIX WK BEIOOPE TaOJIUIL ISl APYTUX OTIEPAIIid.

Ucrounuku JaHHBIX MOTYT HCIIOJIB30BATHCA KaK JIOKAJIBHO B OHHOHOHB3OB3T€HLCKOﬁ BCpCUmn ZUIU,
Tak 1 Ha cepBepe ZuluServer. B ciydae cepBepa OHM MOTYT OBITh OIyONUKOBAaHBI ¥ HCIIOIH30BATHCS
noJsip3oBarensimMu ZuluServer.
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1.1.6 T'eHepaTop NPOCTPAHCTBEHHO-CEMAHTHYECKHX 3alPOCOB

Zulu 103BOJISIET MPOBOANTH AHAIM3 JAAHHBIX, BKIOYas MPOCTPAHCTBEHHBIE (T€OMETpUSs, TUIOIMIAIb,
JUIMHA, TIEPUMETP, THII 00BEKTa, PEKUM, IBET, TeKCT U 1p.). CucTema Mmo3BoyseT JefaTh MPOU3BOJIbHBIC
BBIOOPKM JIaHHBIX 10 33/JIaHHBIM YCIIOBHSIM C BO3MOXKHOCTBIO BBIJCNICHHSI OOBEKTOB, COXpaHEHHE
pe3ynapTaToB B Tabnmmax, skcnopra B Microsoft Excel. B mpocTpaHCTBEHHBIX 3ampocax MOTYT
OJTHOBPEMEHHO YyYacTBOBaTh IpaHUyeckue W CEMAaHTHYECKHE JaHHbBIC, OTHOCAIIMECS K Pa3HBIM CIOSM.
3anpocsl MOTYT (hOpMUpPOBAThC HPSMO Ha KapTe, B OKHAX CEMaHTMYECKOW MH(OpMalLUH, CHEelHaTbHbIX
JManorax-reHepaTopax 3anpocos, 1160 B Buje 3anpoca SQL ¢ ucnonszoBanueM pacimupenus OGC.

1.1.7 MopenaupoBaHue ceTeil U TOMOJIOrHYeCKHE 321241 HA CeTHAX.

Hapsny c¢ oOeruabiM it UC pazneneHneM 0oObEKTOB Ha KOHTYpBI, JIOMaHble, CUMBOJIBI, Zulu
NOJEPKUBAET JINHEHHO-Y3JI0BYIO TOIIOJIOTHIO, YTO MTO3BOJISIET MOAEIUPOBAaTh MH)KEHEPHBIE U IPYTUE CETH.

Tomonoruueckasi cereBass MoJielb MpeACTaBIseT co0oil rpad ceTu, y3maMu KOTOPOTO SIBISIOTCS
TOYCYHBIE OOBEKTHI (KOJIOALBI, UICTOYHUKH, 3aABIKKH, PYOUIbHUKH, IEPEKPECTKU, MOTPeOUTENH U T.1.), a
pebpamu rpada SBISIOTCS TUHEHHBIE 00BEKTHI (Kadenu, TpyOOIpOBOIbI, YIACTKU JAOPOKHOU CETH U T.1.).
Tomonornueckuid peAakTop Co3/1aeT MaTeMaTHUECKYI0 MOJENb rpada ceTu HEeMOCPEACTBEHHO B MpOIEcce
BBojia (pucoBaHus) Tpaduueckoit wuHbopmaruu. Hcmonp3yss MOAENb CETH MOXKHO pemiaTh  psij
TOTIOJIOTHYECKHX 33J1a4: MIOUCK KPAaTYAUIIero MyTH, aHAJIN3 CBSI3HOCTH, aHAJIN3 KOJIEI], aHAJTN3 OTKJIFOUCHUH,
MOWCK OTKITIOYAIOIINX YCTPOUCTB U T.II.

Mopnens cetu Zulu sBrsercss 0OCHOBOM At paOOThl HAIIMX MOJYyJIeH pPacyeTOB MHXKEHEPHBIX ceTeit
ZuluThermo, ZuluHydro, ZuluGaz, ZuluSteam.

1.1.8 MoneaunpoBanue pejibeda

Zulu 7.0 mo3BoJseT CO3/1aBaTh MOJACTL pelibea MECTHOCTH. VICXOMHBIMU JaHHBIMH IS
MOCTPOCHUS MOJENHU penbeda CIyKaT CIIOM C M30JWHUSMHU U BBICOTHBIMU OTMETKaMu. [10 3TUM JaHHBIM
CTPOUTCS TpHaHTysuusi (Tpuanrynsiius JlenoHe, ¢ OrpaHHYEHHUsIMH, C yYETOM H30JMHHI), KOTOpas
COXpaHseTCS B 0COOOM THIIE CJ10s (CI0i penbeda).
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Hanwnuue monenu penbeda mo3BosisieT pemarh CIeAYIOIIIe 3a1a4u:

— ONpeneNeHHe BBICOTHI MECTHOCTH B JIIOOOH TOYKE B IpAaHHMIAX TPUAHTYISIUH, BBIYHCICHHE
IUTOIIA I IOBEPXHOCTHU 33aHHON 00JaCTH, BBIYMCICHNE 00beMa 3eMIITHBIX paboT 1Mo 3aaaHHOM
00J1acTH, TIOCTPOCHNE M30JIMHHUK C 3aJlaHHBIM IIaroM I10 BBICOTE, IIOCTPOSHUE 30H 3aTOILICHHS,
IOCTPOCHUE PACTpa BBICOT, MOCTPOCHUE MPOIONBHOro mpoduis (pa3pe3a) Mo MPOHU3BOILHO
3aJaHHOMY ITyTH

— pasIuyHBIE CIIOCOOBI OTOOpaXKeHHE CIos penbeda: TPHAHTYISALMOHHAS CeTKa, OTMBIBKA peibeda
C 33/IaHHBIM HAIIPaBJICHHEM, BBICOTOW M YIJIOM OCBEILICHUS, SKCIIO3UILUS CKIIOHOB, OTOOpayKeHNE
YKJIOHOB.

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

1.1.9 OrobpaxeHnune NoJUroHOB B pexxuMe rncepao-3D

B 3TOM pexume moJaUroHaabHble 00BEKTHl OTOOPAXKAIOTCS B BUJC NPU3M, OOKOBBIC I'PaHH KOTOPBIX
IPOTIOPIIMOHATIBHBI 33JJAHHOM BBICOTE. BBICOTHI 3371a0TCS B OJJTHOM U3 IOJICH CEMaHTHUECKOM 0a3bl JAaHHBIX
1100 B MeTpax, JU0O0 KOJIMYECTBOM JTaxei. MOXKHO peryiupoBaTh HAKIOH OOBEKTOB, OKPACKY OOKOBBIX
rpaHeit u pedep.

1.1.10 IIeyars. Maker me4yaTu

[leyats kapT NPOU3BOIUTCS C pa3HBIMU HACTPOIKaMu. 3aJat0TCs CJIOM AJIs [1eYaTH, 00JacTh IevaTH,
Maciitad, KOJMYEeCTBO CTpaHul, Qopmar u opueHTtanus Oymaru. Kpome mnedatm kaptel Zulu c
UCIIOJIb30BaHUEM HACTPOEK IeyYaTH, €CTh BO3MOYKHOCTh CO3[aBaTh IeuyaTHbIE (JOPMBI C HCIOJIb30BAHHEM
MakeToB TedaTd. MakeT meyaTH CHIYKUT Ui TOATOTOBKM I€YaTHBIX JOKYMEHTOB, COJIEpKalluX
M300paKEeHHS KapT, TEKCT U Trpaduky. MakeTsl MOTYT pa3Memarbcsi B cocTaBe KapThl Zulu, 1100 XpaHUThCS
B BUJIE OT/ENbHBIX (aii;IoB MaKeToB.

1.1.11 UmMnopT ¥ 3KCNOpT AAaHHBIX

Zulu umnoprtupyet BekTopHble naHHble U3 GopmaroB DXF (Autocad), Shape (ArcView), Mif/Mid
(MapInfo). W3 Shape u Mif naHHble MMIOPTUPYIOTCS BMecTe C 0Oa3amMu aTpuOyTOB M C YYETOM
reorpaduueckoil mpoekiuu. PactpoBsie 00beKTH UMIIOPTHPYIOTCA U3 (opmatoB Tab (Maplnfo) u Map
(OziExplorer). Bekropuble nanuble skcnoptupytorcss B ¢opmarel DXF (Autocad), Shape (ArcView),
Mif/Mid (Maplnfo). B Shape u Mif nanusle sxcnopTupyrOoTCs BMecTe ¢ 06a3aMu aTpuOyTOB U C y4ETOM
reorpauyeckoil mpoeKIuu.

Kpome Toro, Bcerma ecTb BO3MOXKHOCTH HCIIOJIB30BaTh OOBEKTHYIO MOJAENbs Zulu ans HamucaHus
COOCTBEHHOTO KOHBEPTOPA.

1.1.12 Pa6ora ¢ WEB ciy:k60ii WMS

Cucrema Mo3BOJISIET OTyYaTh M OTOOpaXkaTh Ha KapTe MPOCTPAHCTBEHHBIE JaHHbBIE C Web-CepBepoB,
nojnepxkuBaromux cnerupukammun WMS  (Web Map  Service), paspabortannsie Open Geospatial
Consortium (OGC).

Hanaeie WMS cepBepa MOAKIIOYAIOTCA K cucTeMe B Bue ocoboro cios Zulu (cioii WMS). Otot
CIJIO¥ MOKET 0TOOPaXKaThCsl Ha KapTe B PAa3IUYHBIX KOMOMHALIUAX C JIFOOBIMHU IPYTHMHU CIIOSIMH.
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1.1.13 Pabora co caossmu Tile-cepBepoB

Muorue 'MC cepsepa, takue kak Google maps, OpenStreetMaps, Wikimapia, funekc xapTsl,
Nokia maps, KocMocHMMKH u Jpyrue, HMEIOT BO3MOXKHOCTH IPEIOCTABIATh KapTorpaguyeckyro
uH(OpPMAIIHIO B BHJIE PACTPOBBIX U300paKCHHI, HAPE3aHHBIX HA HEOOJBIINE YACTH - IUTUTKH HJIA TausIbl
(tile). M3 stux mumTok (opmHpyeTcss W300pa)keHHE BCEH TEPPUTOPHH B HECKOJBKHX (DHUKCHPOBAHHBIX
Mmaciirtadbax. Bce rmmTku omHoro macmitaba oOpasyior yposeHb (level). T.e. kaxmas IuiMTKa OJHOTO
YPOBHA TMPCACTABIACTCA Ha CICAYIOIICM YPOBHC YCTBIPbMA IJIIMTKAMMU. COBOKyHHOCTB IJIMTOK BCEX
ypoBHeli o0pasyer TaitsioByto cucremy (Tile System).

Cucrema Zulu npemocraBisieT  (QYHKIMOHAJIbHBIE BO3MOXXHOCTH IO  HCIOJIb30BaHUIO
KaprorpadruecKuX JaHHBIX ¢ TakuX Tile-cepBepoB B Ka4eCcTBE CIIOEB KaPThI.
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Pucynok 1.10 — Pabora c WEB Pucynok 1.11 — Pa6ora co ciosimu Tile-cepepos

1.1.14 OrkpeiTass apxurektypa. Moaymm pacumpenuss Zulu (plug-in). buéimoreka THUC-
KoMnoHeHToB ZuluXTools

Cucrema cCrulaHMpOBaHA Ui PACIIMPEHUs Kak HAIIMMHU MPOAYKTaMHM, TaK M MpOrpaMmamu
IOJIL30BaTEJIEN.

ApxutekTypa plug-ins (JONOJHUTENbHBIE BCTPAaWBAaEMble MOJYIU WIM MOAYIU paCIIUPEHUs
cucTeMsbl) mo3BoiisieT ucnonb3oBate Zulu kak ['MC-mnardopmy (mmm ['MC-cpeny) mms pabGoThl ApYrux
IPWIOKEHUH, KaK 3TO CAEIAHO HAMU )K€ B TEIUIOBBIX U BOJOMNPOBOIHBIX PACUETAX.

Kpome Toro B Zulu cymiecTByeT BO3MOKHOCTh CO3/1aBaTh MAaKPOCHI Ha SI3bIKE MPOTPAMMUPOBAHHS
Visual Basic Script (VBScript) u Java Script (JScript). Jlist GbICTpOro BbI30Ba MakpOChl MOKHO Ha3HAYATh
HOBBIM KHOITKaM TaHeJIel HHCTPYMEHTOB.

Jlns IporpaMMHOTO OOIIEHUsT MOAYJICH pACIIUPEHHUs M CICHApHEeB ¢ cucTeMod Zulu M JTaHHBIMH
CJIOEB UCTIONB3YeTCsl 00beKTHast Moaenb Zulu Ha 6a3ze (COM).

Ha ocHoBe 3T0if e 00BEKTHONH MOJAETH IOJB30BaTEeIN MOTYT MHTETPUPOBATh pabOTy ¢ HAIIUMHU
JAHHBIMH B COOCTBEHHBIE IpUiIokeHus ipu oMoty 6udarorexu [ MC-kommnonentos ZuluXTools.

1.1.15 PacueTbl HH/KEHEPHBIX ceTeH

B Buge wmopaymeit pacmmpenuss Zulu, peanu3oBaHbl NPWIOKEHHS JJIsl THIAPABINYECKUX W
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Pucynok 1.12 — [TocnoitHas opranu3anus JaHHBIX

1.2 DaeMeHTHI OCTPOEHHS TeNJIOBOM ceTH

MaremaTtnueckass MOJENb CETH JUIsl IPOBEAEHUS TEIJIOTMAPABIMYECKUX PacuyeTOB INPEACTABISAET
coboit rpad, riae QyramMu, COSAUHSIONIMMHU Y3JIbl, SIBJISIIOTCS YYacTKH TpyOornpoBooB. HecmoTpst Ha ToO,
YTO Ha y4YacTKE MOXKET ObITh M TOJAIOUIMA U 0OpaTHBI TpPyOONpOBOJ, IMOJIb30BATEIh M300paxkaer
Y4acCTOK CETH B OJIHY JJUHUIO. DTO BHEIIIHEE MPECTABIEHUE CETH.

[Tepen Hawamom pacuera BHEIIHEE MPEICTABICHUE CETH, B 3aBUCHMOCTH OT THUIIOB M PEKHUMOB
9JIEMEHTOB, COCTABISAIOIIMX CETh, Mpeobpasyercst (KOAMpYyeTcsi) BO BHYTPEHHEE MPEICTaBJICHHE, IO

KOTOPOMY U IIPOBOJUTCS pacyer.

Bot npumep mpocToii ceTd M3 OJHOTO MCTOYHMKA, TEIUIOBOM KaMmephl U JBYX MOTpeOUTeNei BO

BHCIITHEM U BHYTPCHHEM IIPECACTAaBICHHUAX .
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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 YUAaCTKH MOJAIOIIET0 TPYOOIpoBoa,
CUHUM - OOpaTHOTO, 3€JIEHBIM - YYacTKU COEIUHSIONIME MOAAIOIIMNA M O0OpaTHBI TPYOONPOBOIBI.
HcTouyHuK M300pa)xeH y4acTKOM CO CTpelKoil B kpyxkke. Tak OymeM m300paxarh y4acTKU Ha KOTOPBIX
JICUCTBYET YCTPONCTBO, MOBBIMIAMONICE AaBieHue (Hampumep, Hacoc).

[TonpoOHOe onucaHue BCEX MCXOJHBIX JAHHBIX KaXJIOTO 3JIEMEHTA CEeTH HPUBEJICHO B METOJUKE
TEIUIOTUAPABINYECKUX PACUYETOB. 3[€Chb Mbl NPOCTO KOPOTKO OMNMILIEM, YTO M3 ceOsl MPEACTaBIAIOT Te
«KYOUKH», U3 KOTOPBIX MO’KHO COCTAaBUTH TEIUIOBYIO CETh JIFOOOTO pa3mMepa 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 cetu B Zulu
Thermo npencrasieHa B NpUIIOKEHUN 2 K HACTOSILEH TJIaBe.

2 MACHOPTHU3ALUA OBFBEKTOB CUCTEMBI TEIIVIOCHABXEHUWSA

[Maker urwxeHepHbIX pacyeroB Zulu Thermo cnocoOeH pemaTh MIMPOKUI PsiJ 3a/1a4, B TOM YUCIIE
W MacrnopTu3amo o0bekToB cetu. B Zulu Thermo mmeercst BO3MOXHOCTh Kak J00aBISATh HH(OPMAIIHIO
K 00BEKTaM CHCTEMbI TEIUIOCHAOXEHHUsT (MCTOYHMKH, YYacTKH TEIUIOBO# ceTH, TersioBbie kamepwl/I[TTI,
oTPeOUTENH), TaK U 0TOOpaXKaTh J0OABICHHBIC CEMAaHTHUYCCKHE JAaHHbBIE HA cXeMe (CM. PHUCYHOK HIKE).
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http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%A3%D1%87%D0%B0%D1%81%D1%82%D0%BA%D0%B8
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%9F%D1%80%D0%BE%D1%81%D1%82%D0%BE%D0%B9%20%D1%83%D0%B7%D0%B5%D0%BB
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%9F%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9%20%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9%20%D0%BF%D1%83%D0%BD%D0%BA%D1%82%20(%D0%A6%D0%A2%D0%9F)
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%9F%D0%B5%D1%80%D0%B5%D0%BC%D1%8B%D1%87%D0%BA%D0%B0
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%9D%D0%B0%D1%81%D0%BE%D1%81%D0%BD%D0%B0%D1%8F%20%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%9D%D0%B0%D1%81%D0%BE%D1%81%D0%BD%D0%B0%D1%8F%20%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%20%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%20%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%BB%D0%B0%D0%B3%D0%B0%D0%B5%D0%BC%D0%BE%D0%B3%D0%BE%20%D0%BD%D0%B0%D0%BF%D0%BE%D1%80%D0%B0
http://www.politerm.com.ru/zuluthermo/elements.htm%23%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%20%D1%80%D0%B0%D1%81%D1%85%D0%BE%D0%B4%D0%B0
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Pucynok 2.1 - OtoOpakeHHe CEeMaHTUUECKUX JaHHBIX Ha CXeMe TEIJIOBOM ceTH

Takue TOKYMEHTHI Kak MacrnopT TEIJIOBOrO MYyHKTA U MACIOPT TEIIOBOW CETH MOXHO MOJHOCTBIO
MEPEHECTH B MOJIENb, BIOXKHUB MH(POPMAIMIO BHYTPh O00BEKTOB. TakuM 00pa3oM, 3JIEKTPOHHAs MOJENb
MOMUMO (DYHKIIMOHAJIBHBIX BO3MOYKHOCTEH IO MOJAEIMPOBAHUIO DPEXHMMOB pabOTHI TEIUIOBOM CETH,
MEPEKIIOYeHUAM U T.J. T03BOJIIET XPAaHUTh UH(OpMAIHIO 00 3JIeMEHTaX CUCTEMbI TEIUIOCHAOXKEHUs (CM.
PUCYHKHU HUXKE).
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Pucynok 2.2 — JlanHble, coaeprKaIimecs B MOJICTH 10 00BEKTY HCTOYHUK TEIUIOCHAOKEHUS
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PacyeTHan Temn.ce.Boabl Ha Bolkone us T0, 'C
PacyeTHan Temn.ceT.Bodbl Ha Beixoae U3 naTped.,’C
Temnepatypa Boabl Ha Bbixoae U3 2 koHTypa 1O, °C

Pexomerayembiit HoMep 3 n1esatopa

PexoMeHayemelit AUaMETp conna 3 AEBaTopa, M

PacueTHBIN KO3 GOUUHEHT CMEWEHUA 218

P EKTUIECKMIA KOO PPUUMEHT CMELLEHUA 22

Homep ycraHoenenHoro anesaropa

JMaMETP YCTEHOBAGHHOTO CONAA 3 ABBATOPE, MM

.

o

Pacxon ceresoit Boael Ha CO, T/4 54.9834
OTHoCHTENBHBI packoa Boasl Ha CO 1.0052
OTHOCHTEABHOE KOAYECTEO TennoThl Ha CO 1 '
Temneparypa soael Ha exoae & CO, °C 95
Temnepartypa oabl Ha Bowaae Uz CO, °C 70
Temneparypa eHyTpeHHero sosayxa CO, °C 18
= Wanbu us Hanaaku
JNuamerp waritel Ha noa. Tp-ae nepea CO, MM 27614
KonuyecTeo waiit Ha noa. Tp-ae nepea CO, wr 1
JNuamerp waritel Ha o6p. Tp-ae nocne CO, MM 1]
Konuyecteo waii6 Ha ofp. Tp-ae nocae CO, wr a
MNoTepu Hanopa Ha walite noa.Tp-aa nepea CO, M 51.99
MoTepu Hanopa Ha walite ofp.Tp-aa nocae CO, M a
=l PakTUyeCKUe WalAbH oA
Ouamerp ycTaHoBAEHHOM Wakibkl Ha nog, Tp-ae nepea CO, MM \\/}/
KonuyecTso ycTaHoBneHHBIX Wwalit Ha noa.Tp-ae nepea CO, wr t 3

Ouamerp ycTaHoBAEHHOM Wakibkl Ha o6p.Tp-ae nocae CO, MM

FoTos

1D:890;

Pucynok 2.5 — JlanHble, copepkaiimecs B MOJICIH 110 O0BEKTY TOTPEOUTEIH

B SHCKTpOHHOﬁ MOACIN  CXCMbI TemocHaOxeHuss T. HimkHekaMmck IMPOU3BCACHA

nacrmopTu3anus (BHECEHHE OCHOBHBIX MapaMeTpOB, HEOOXOMUMBIX JUIS pacyueTa) CIeAyOIInX
00OBEKTOB:

— HCTOYHHK TeHJ’IOCHa6)KCHI/I$[;

— Y4acTOK TEIUIOBOH CeTH,

— HACOCHas CTaHLMS;

— TemIoBas KaMepa;

— TOTPEOUTENH TEIJIOBOW PHEPIHH.

IMACITIOPTU3AIUA U OIIMCAHUE PACYHETHBIX EIUHUALL
TEPPUTOPUAJIBHOI'O AEJIEHUSA, BKIIIOYAA AIMUHUCTPATUBHOE

Hwoxe npeacTaBiieH HENMOMHBIN TIEPEYeHb TOT0, 4TO Mo3BousieT Aenars [ C Zulu:

— cO3JaBaTh KapThl MECTHOCTH B pPa3IMYHBIX Treorpad@uyeckux CUCTEMax KOOpIMHAT U
KapTorpauyeckux MPOEKIHsIX, OTOOpakaTb BEKTOpHble TIpadUyecKhe HaHHBIE CO
CriaaKHBaHUEM U 0€3;

— OCYHIECTBIISITH 00pabOTKy pacTpoBbix m3oOpaxkenuit ¢popmaroB BMP, TIFF, PCX, JPG,
GIF, PNG mpu moMoIm BCTpOSHHOTO TpaaecKoro peaakTopa;

— TIO0JB30BAThCS JAHHBIMU C CEPBEPOB, MO IepKuBaomuX crermudukanuio WMS (Web Map
Service);

— C TIOMOIIBIO CO3[aBAEMBIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OWHApHBIM (hopMmaTom,
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00€eCIIeunBaOIINM BBICOKYIO CKOPOCTh PabOThI, BEKTOPU30BATh PACTPOBBIC N300PAKECHNUS,

— TpU BEKTOPU3ALUH HUCIOJIB30BaTh KaK MPUMUTHUBHBIE OOBEKTHI (CUMBOJIbHBIC, TEKCTOBBIE,
JUHEWHbIEe, IUIOMIAJAHbIE) TaK W TUIIOBBbIE OOBEKTHI, OMUCHIBAEMBIE CAMOCTOSATEIbHO B
CTPYKTYpE CJI04;

— paboTaTb C CEMAHTUYECKUMH JAaHHBIMH, TOAKIIOYaeMBbIMA K CJIOI0 W3 BHEIIHUX
ucrounukoB BDE, ODBC wm ADO uepe3 onmcarenu 0a3 JaHHBIX (MOJy4YaTh JaHHBIC
MoxxHO n3 Tabaui Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE u npyrux ucrounnkoB ODBC uiu ADO);

— BBINOJIHATH 3alPOChl K 0a3aM JAaHHBIX C OTOOpa)KeHHEM pe3yJabTaTOB Ha KapTe (TOUCK
onpeAeneHHON MH(OpMaLMK, HaXOXIECHHE CYMMbl, MAaKCHUMaJbHOIO, MHHHMAJILHOTO
3HAYCHUS, U T.]1.);

— BBINIOJIHATH TIPOCTPAHCTBEHHBIC 3apPOCHl MO OOBEKTaAM KapThl B COOTBETCTBUU CO
cnenuduxamusamu OGC;

— co3JaBaTh MOJICNb peibed)a MECTHOCTH M CTPOWTH HAa €€ OCHOBE W3OJMHUH, 30HBI
3aTOTUICHUS TIPOPHIIN M pacTphl peiibeda, paCCUNTHIBATH TUIOMIATN H 00 BEMBIL;

— uMInoptupoBars rpaduueckue nanusie 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).

Hcnonp3ys Bbimeykasanubie cpeacrsa [MC  Zulu, umeeTcss BO3MOXHOCTH MPOBOIHMTH
MACTOPTU3AIMI0O W ONWCAaHWUE PACYCTHBIX EAWHHI] TEPPUTOPUATBHOTO JCIICHUsS, BKIIOYAs
aJIMHHHCTPATHBHOE.

4 THUIAPABJIMYECKWM PACYET TEIJIOBBIX CETEM JIFOBOM CTEINEHU
3AKOJIBIIOBAHHOCTH, B TOM YN CJIE THIPABJIUYECKHNMN PACUET ITPH
COBMECTHOM PABOTE HECKOJIBKUX HCTOYHUKOB TEIIVIOBOH SHEPTUH
HA EJJUHYIO TEIIJIOBYIO CETh

41 TI'mapaBiMyeckuii pacuer

Pazpabotka MmepomnpusTHi MO aHAIW3y TUIPABIMYECKOTO peXKHMa JUIA  aHalu3a
CYIIECTBYIONIUX PEXKHUMOB U TIPOBEICHUS TEPEKIAIKA TPYOOIPOBOJOB TEIJIOBBIX CETEH T.
HuxaexkaMmck.

HeoOxomumocTe B mpoBefeHMM pabOT MO  aHalu3y TUAPABIMYECKOr0  pekuma
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 MeponpusATHI, OO0ECIeYUT KadecTBEHHOE TeIIoCHa0XKeHne OOBEKTOB,
IPEJCTABICHHBIX B JAHHOM TEXHHUYECKOM OTYETE.
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4.1.1 TenjaoBble HATPY3KH
Pacu€rHpie TEmIOBBIE HArpy3kHM Ha OTOIUIEHME — 3TO PACXOIbl TEIUIa MPHU PACUETHOU
TEeMIepaType Hapy>KHOTO BO3JyXa, MPUHUMACMOHN NJIs JaHHOTO pailoHa W BHJA TEILIONOTPEOJICHUSI.
PacuérHEBle TEIUIOBBIE W BECOBEIE Harpy3km ABJIAIOTCA HMCXOAHBIMHM JAaHHBIMH [JIS1 OIPCACICHUA
Pacxo/I0B TEIJIOHOCUTENS B PACUETHBIX YCIIOBHSX.

Pacuérnass Temmeparypa HApyXHOrO BO3AyXa B OTONMTEIBHBIA IIEPUOJ Ul TIOpoja
Hwuxnaexamck npunsta Tpyy = - 32 °C.

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

PacuérHpie (akTHUecKue TEIJIOBbIE HArpy3Kd Ha oOTomuieHwe, BeHTwinumio u  [BC

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

4.1.2 T'mapaBiauyeckuii pacuér

[Tocne  cocraBieHHs  pacyETHBIX  CXeM  (QJIIEKTPOHHOW  MOJENH)  TPOU3BOIUIICS
THIPABIMYECKUNA Pacu€T MECTHBIX CHUCTEM TEIUIONOTPEONCHUS C Y4ETOM MOHMKEHHUS TEIIOBBIX
Harpy3ok norpedureneit 10 GakTHIeCKoro 3HaYeHUsI.

3anmaveil TUAPaBIUYECKOrO pacuéra TPYOOIPOBOJOB SIBISIETCA OIpeneicHHe (PaKTHYeCKHX
TUIPABIMYECKUX COMPOTHUBIIEHUN OCHOBHBIX MAarucTpajied U CyMMBbI CONPOTHUBICHUH MO y4acTKaM,
HayuHas OT TETIOBOTO BBOJIA U /IO KAXKJIOTO TEIUIONOTPEeOUTENs.

dakTH4eCcKre CYMMApHbIC NOTCPHU HAAaBJICHUSA Ha YYACTKE CKIIAAbIBAIOTCA U3 (I)aKTI/I‘-ICCKI/IX
JIMHEHHBIX ¥ MECTHBIX NOTEPhb.

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

@dakTH4ecKUe JMHEWHbIE MOTEpU JABJICHHS HA YYacTKE OINPEAeNsioTCs IPOU3BEJIEHUEM
(bakTHUECKUX yIAeTbHBIX JUHEHHBIX MOTEeph AaBieHus Ry Ha anuHy y4actka L.

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

dakTHyeCcKUe yAeTIbHbIE JIMHEHHBbIE MOTepH JaBieHus Ry  BeUHCIIHMCE ¢ yu€ToM
(haKTHYIECKOM SKBUBAJIEHTHOM IIEPOXOBATOCTH TPYOOIPOBOIOB M0 (hopMYyJIE:

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

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

[ — mnompaBouHBIA KOIPPUIMEHT, oOMpeneasieMblii 1o Tabauile , B 3aBUCHMOCTH OT
(haKTHUYECKOW SKBUBAIICHTHOM IIEPOXOBATOCTH U TUAMETPOB TPYOOIIPOBOIOB.

23



VY enbHble noTepy AaBjIE€HUS HA TPEHUE BHIYMCISLIMCE 10 (OpPMYIIE:

Ri=A——m, 4)

rzae A — k03 punmeHT ruapaBInuecKoro TpeHus;

V- CKOpPOCTH TEIJIOHOCHUTENS, M/C;

Y — IUIOTHOCTH TEIIOHOCUTENs Ha pacuéTHOM ydacTke Tpybomposoja, Krc/m?;
- yckopeHue cBOOOAHOrO maneHus, m/c;

Dr— BHyTpeHHMH Auamerp TpyObl, M;

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

Kosdppunuenr THIPABIMYECKOTO TPEHUS ompesensercs no dopmyie:

1
A= : 5)
dr
1,14 +2 tq—— ¥
Koke
rac KBKE — SKBUBAJICHTHAsA IJ_IGPOXOBaTOCTL pr6BI, HpI/IHI/IMaeMaSI IS BHOBbB

MIPOKJIAJIBIBAEMBIX TPYO BOJSHBIX TerioBbIX cerelt Kokg =1,0 MM. 3amaueii rupaBnudyeckoro pacuéra
TpyOOIIPOBOJIOB HAPYKHOM TEILIOBON CETU SIBJISETCS OnpejeeHre (PaKTUUECKOro MHIAPABINYECKOTrO
COTPOTHUBIICHUS KXIOTO y4acTKa U CyMMBI CONPOTUBJICHUH 1O yJacTKaM, HauMHasi OT UCTOYHUKA U
710 Ka)/10r0 TeIIONOTPEOUTENS.

I[J'IH MMPOBCACHUA TUAPABINYCCKOTO pacqéTa ObllIa cocCTaBlIeHA paC‘-IéTHaSI cxXeMa HapyH(HOﬁ
TEIUIOBOM CETH, C HaHECEHHEM ANaMCTpOB, IJIMH Tp}I60Hp0BO,Z[0B U pacxodoB TCIIJIOHOCHUTCISA OT
KOTEJIBHOM J0 BCEX TCHJIOHOTpC6HTCHCf/'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
JIMHEWHBIX ¥ MECTHBIX IOTEPhb.

AP. = AP, + APy, M BOJ.CT. (6)

@dakTUUeCKUE JIMHEWHbIE TMOTEPU JABICHHUS HA Y4YaCTKE OMNPEACNAIOTCS MNPOU3BEACHUEM
(bakTUUECKUX yIeNbHBIX JTUHEHHBIX MOTEph AaBieHus R Ha miuny ydactka L.

AP, =Rg €, MM BOA.CT. @)
@akTUYEeCKUE yIEeNbHbIE 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(PPHUIMEHT, ompenenseMblid MO TadIuIEe, B 3aBUCHMOCTH OT
(haKTHUECKOM SKBUBAJICHTHOH IIEPOXOBATOCTH U TMAMETPOB TPYOOIIPOBOIOB.

VY ienbHbIE IOTEPH JaBICHUS Ha TPEHHUE BBIYUCISUIUCH 10 (hopMyJIe:

V2 y G2
Ri=A ——— : 9)
2q Dy

rae A — k03 punmeHT ruapaBInuecKoro TpeHUs;
V- CKOpOCTh TEIIIOHOCUTEIS, M/C;

Y — IUIOTHOCTh TEIUIOHOCHTENS HAa PACUSTHOM Y4acTKe
TpybonpoBoa, kre/M>; ( — yckopeHne cBOGOIHOTO HaeHus, M/c?;

D: — BHyTpeHHUI 1uaMeTp TpyObl, M.;

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

Kosdppuuuent TUAPABIMYECKOTO TPEHHUS OINpeaesieTcs 1mo Gopmysie:

1
A= : (10)
de
€1,14+20q— ¥
KBKB
rac K3KB — OKBHUBAJICHTHAasA IepoxXoBaTOCTh pr6LI INpuHUMacMasi pInIb BHOBb

MIPOKJIA/IbIBAEMBIX TPYO BOASHBIX TEIUIOBBIX ceTer Koxe = 1,0 Mm.

Jis apganTanuy 3J€KTPOHHOW MOJIENM TEMJIOBBIX ceTel K (PaKTUYeCKMM 3HAa4eHHSM IMOTEpb
Haropa Ha TeX WM WHBIX MaruCTPaJbHBIX CETAX HCIOJIB30BAJCS METOJ M0A0O0pa IIEepPOXOBATOCTH
TakuM 00pa3oM, YTOObl MaKCHUMAaJbHO TPHUOMU3UTHCA K (PaKTHUECKOMY IMepenaay JaBiIeHUN B
KOHTPOJBHBIX TOYKaxX. B mpwiokeHUH 7 K HACTOSAMICW TJaBe MPEJCTAaBICHBI JaHHBIE I10
UCIOJIb3YeMbIM KOHTPOJIBHBIM TOYKaM JJIsl OMpeleneHHus] (HaKTUUeCKOTO CONPOTUBIICHUSI CUCTEMBbI
TeriocHaOkeHns. C ydeToM BBINIECKAa3aHHOTO IMIepOoXoBaTocTh mpuHUMaiack oT 1,0 go 3,0 mwm.
Taxke ObUT  BBem€H TMOMPABOYHBIA KOIDOUIIMEHT Ui  KOMIIGHCAIIMM CYMMBI  MECTHBIX
conporuBieHnid 1,25 oT 1MHBI yd4acTKOB. Pacuér mpowm3Boamics B MporpaMMHOM Komrutekce Zulu
Thermo.

4.2 O6ume cBexenus o Zulu Thermo

[Taker ZuluThermo mo3BossieT CO3/aTh PACYCTHYIO MAaTEMaTHUECKYIH0 MOJCIb CETH,
BBITIOJTHUTH TACTIOPTU3AIMIO CETH, U Ha OCHOBE CO3JaHHOM MOJAENU peraTh WH(POpPMAIMOHHBIC
3a/1aud, 3a/ladyd  TOIOJIOTHYECKOTO aHallu3a, W BBHINOJHATH pPa3UYHbIC TETUIOTHAPABINYECKUAEC
pacyeTHhl.
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Pacquy moAJIC)KAT TYNMHUKOBBIC W  KOJBIEBBIC TCIIOBBIC CE€THU, B TOM 4YHCIC C

MOBBICUTEIFHBIMU HACOCHBIMHU CTAHIMSIMH ¥ JIPOCCETHPYIOIIUMHU YCTPONCTBAMH, pabOTAIONIUE OT
OJIHOTO WJIM HECKOJIBKUX UCTOYHHUKOB.

[IporpamMmma mpenycMaTpuBaeT TEIUIOTMIIPABIMYECKUI pacyeT C MPUCOEIWHEHUEM K CETU
UHIUBUAYaIbHBIX TeioBbiX NyHKTOB (MTII) u ueHtpambHbix TemioBbiX myHkToB (L[TIT) mo
HECKOJIbKUM JIECATKAM CXEMHbIX PEIIeHU, TPUMEHsIEMBIX Ha Tepputopuun Poccuu.

— - I } ——
: @ oaiin [Mpaska Cnoit Kapra Bua Pacp Tabnuua 3agaunm  Cepsuc OkHo  Cnpaeka -5 X
DE-H SR saax|210/Fo0F 0000 Deis Kdrnaa]
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T — - .r"-
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Pucynox 4.1 — [Maker umkeHepHbIx pacyeroB Zulu Thermo

Pacuer cucrem TemnocHAOXKEHUsI MOXKET MPOU3BOJIUTBHCS C YUYETOM YTE€YeK M3 TerIOBOM
CeTH U CHCTEM TeIIONOTpeOIeHM s, a TAKXKe TEIJIOBBIX MOTEPh B TPYOOIPOBOAAX TEIJIOBOW CETH.

Pacuer TemmoBBIX NOTCPb  BCACTCA 0o 1o HOPMATUBHBIM  IIOTECPAM, aubo 1o

(aKTUYECKOMYCOCTOSHUIO U30JISIHH.

Pacuersr ZuluThermo moryr paboTaTh Kak B TECHOW HWHTETpAIMH C TeOMH(GOPMAIMOHHOU
cuctemoit (B Bune moayins pacumpenus ['MIC), Tak u B BUsie OTAEIbHON OMOIMOTEKH KOMIIOHEHTOB,
KOTOPBIE TTO3BOJISIFOT BBIMTOJTHATH PACYETHI U3 TIPHIIOKEHHIA TI0Th30BaTEIEH.

B HacTosAmuit MOMEHT IPOJYKT CYLIECTBYET B CIEAYIOUINX BapHaHTaX:

— ZuluThermo - pacuets! TemmoBbix ceteit ast [UC Zulu
— ZuluArcThermo - pacuersi TemnoBsix cereit it ESRI ArcGIS
ZuluNetTools - ActiveX-KOMIOHEHTBI JJIsl pacYeTOB MHIKCHEPHBIX CETEH.
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http://www.politerm.com.ru/arcgis/engineer.htm
http://www.politerm.com.ru/zulunettools/index.htm

4.3 Bosmoxkaocta Zulu Thermo

[Taker umxenepHbix pacuetoB Zulu Thermo cniocoben pemaTs cieayomui pss 3a1a4:

- MOCTPOCHUE PACUETHOU MOJIEJIN TEIIOBOM CEeTH;

- MacropTU3aus 00HEKTOB CETH;

- HaJIaJIOYHBIN pacyeT TEIIOBOM CeTH;

- MMOBEPOYHBIN pacyueT TEIJIOBOM CETH;

- KOHCTPYKTOPCKHUH pacueT TEIJIOBOM CETH;

- pacyet TpedyemMoii TeMIiepaTypbl Ha UCTOYHUKE;

- KOMMYTaIlMOHHBIE 3a/1a4H;

- MTOCTPOCHHE MTbE30METPUIECKOTO rpaduKa;

- pacyeT HOPMATUBHBIX MOTEPH TEIJIa Yepe3 U30JIALHUIO.

4.3.1 TlocTpoeHue pacyeTHON Mo/eIH TENJIOBOI ceTH

[Tpu pabote B reonH(POPMAITMOHHONW CUCTEME CETh JJOCTATOYHO MPOCTO U OBICTPO 3aHOCHTHCS C
MTOMOIIIBIO MBIIIKHU HITH 110 KoopauHatam. [Tpu aTom cpasy hopmupyercs pacdernas moaeins. Ocraercs
JIMIIb 33JaTh PACUETHBIC ITAPAMETPBl OOBEKTOB M HAKATh KHOIIKY BBIITOJHEHHUS pacyera.

4.3.2 Hajaaao4Hblii pacyeT TeNJOBOMH ceTH

Llenpro HaIaJOYHOTO pacyeTa SABIAETCS 00ecIeueHne NoTpednuTeNel pacieTHBIM KOJIMYECTBOM
BOJIbI U TEIUIOBOM »Hepruu. B pe3ynbraTe pacuera ocylecTBIsSETCS NOA00p 3JIEBATOPOB M UX COIIEN,
IIPOU3BOJUTCS. PacueT CMECUTENBHBIX U JIPOCCENUPYIOINUX YCTPONCTB, ONPEAENSIETC KOJIUYECTBO U
MECTO YCTaHOBKHU JPOCCENbHBIX I1ait0. PacueT MoXkeT MpOM3BOIUTHCS IIPH U3BECTHOM PACIOIAracMoM
Harmope Ha MCTOYHUKE M €ro aBTOMAaTUYecKOM I0a0O0pe B ciydae, €ClIM 3aJaHHOro Hamopa He
JOCTaTOYHO.

B pesynbTare pacuera onpeAensioTcs pacXobl U MOTEPU Hamopa B TpyOONpoBOax, Harmopsl B
y3Jlax CEeTH, B TOM YHCIIE pacliojlaraéMble Hamopsl y MOTpeOuTesnel, Temrneparypa TEIIOHOCUTENS B
y31ax ceTd (IpU ydeTe TEIUIOBBIX IOTEPb), BEIMYMHA H30BITOYHOrO HAmopa y moTpedurenei,
TeMIlepaTypa BHYTPEHHET 0 BO3/lyXa.

JpoccenrupoBanue M30BITOUYHBIX HAOPOB Ha aOOHEHTCKUX BBOAAX MPOU3BOJAT C MOMOIIBIO
COTeNI DJIEBAaTOPOB U JPOCCENBbHBIX Mmai0. [[poccenpHble maiObl mepen aOOHEHTCKUMH BBOJAMH
YCTaHABIIMBAIOTCSI ABTOMATMUYECKW Ha IMOJaoIleM, oOpaTHOM wWiM o0oux TpyOompoBoaax B
3aBHUCHUMOCTH OT HEOOXOJHMMOTO JJISi CUCTEMBI T'MpaBiInueckoro pexuma. [Ipu pabore HeCKOIbKUX
HCTOYHHUKOB Ha OJHY CETb ONPCACIACTCA PACHpCACICHUEC BOALI U TEIUIOBOM OHEPTUU MCKIY
ucroyHukamu. [lonBoauTcs 6anaHc MO BOjAE M OTIYIIEHHON TEIUIOBOW SHEPTHel MEXAYy UCTOYHHKOM
u norpedurensimu. Onpenenstorcss NOTpeOUTEN U COOTBETCTBYIOIIMA UM HCTOYHHK, OT KOTOPOTO
JaHHbIE TOTPEOUTENH MOJIYYalOT BOAY M TEIUIOBYIO SHEPTHIO.

4.3.3 IloBepouHblii pacueT TeNnJa0BOii ceTH

[lenbi0 MOBEPOYHOTO pacyeTa sIBISETCS ONpeaeieHne PaKTHUECKUX PAacX0/I0B TEIIOHOCUTES
Ha y4yacTKax TEIUIOBOW CETH U y MOTpeOHUTEeNe, a TakKe KOJIMYECTBE TEIIOBOW SHEPTHH MOTyd4aeMOn
noTpeOuTeNneM MpH 3aJaHHOW TeMIlepaType BOABI B MOJAIOIIEM TPYOOIPOBOJAE M PACHOJIAracMoM
Hanope Ha HCTOYHHUKE.
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Co3ngaHHas MaTeMaTHYecKas MMUTALMOHHAsS MOJIENb CHUCTEMbI TEIJIOCHAOXKEHMs, CIIyKaliast
JUIsL PELICHUs IIOBEPOYHOM 3aJa4yM, IIO3BOJISAET AHAIM3UPOBATH IMAPABIMYECKUN U TEIUIOBOM PEXUM
paboTBl CHUCTEMBI, a TaK)X€ NPOTHO3UPOBATh W3MEHEHHE TEeMIIepaTypbl BHYTPEHHETO BO3/AyXa Y
notpeduteneii. PacyeTsl MOTYT HpPOBOIUTHCS NPHU PA3IUYHBIX HCXOAHBIX TAHHBIX, B TOM YHCIIE
ABapUMHBIX CHUTyalUsX, HaIPUMEpP, OTKIIOYECHUU OTACIIBHBIX YYaCTKOB TEIUIOBOM CETH, Neperadu
BOJIbI U TEMJIOBOM SHEPIHU OT OJJHOIO UCTOYHHUKA K APYrOoMY IO OJHOMY U3 TPYOOIIPOBOJOB U T.[.

B pesynbTare pacuera onpeneistoTcss pacxobl U IOTEPU Halopa B TpyOOIpOBO/ax, HAoOPHI B
y3JaX CeTH, B TOM YHUCJIE€ pacrojlaraeéMble HANOphl y MOTpeOuTeNel, TeMIeparypa TeIJIOHOCUTENs B
y31ax ceTu (IpH y4eTe TEIUIOBBIX MOTEPh), TeMIIEpaTypbl BHYTPEHHErO0 BO3/AyXa Yy MOTpeOHUTenei,
pacxoAbl U TeMIepaTyphl BOJAbI Ha BXOJE U BBIXOJE B KaXAYI0 cucTeMy TerionoTpebnenus. [Ipu
paboTe HECKONbKMX HCTOYHHKOB Ha OJHY CETh OIpEAENseTcs paclpelneieHHe BOJbl U TEIUIOBOI
SHEPruu Mexay ucrouHukamu. [logBoautcs OanmaHc MO BOJE M OTIYIIEHHOHW TETUIOBOM IHEpruei
MEXJ1Yy HCTOYHUKOM U mnorpedutensmu. Omnpenenstorcs NOTPeOUTENH U COOTBETCTBYIOIIUN UM
HCTOYHHUK, OT KOTOPOTO JIJAHHBIE MOTPEOUTENN TOITYJal0T BOY U TEIUIOBYIO SHEPTHIO.

4.3.4 KoHCTPYKTOpPCKHIi pacueT Temj10Boii ceTn

Llenpi0 KOHCTPYKTOPCKOTO pacdera SBJISIETCS OIpEIEIeHHuEe AUaMEeTpoB TPyOOIpoBOJIOB
TYIIMKOBOW M KOJIBIIEBOM TEILUIOBOM CETH IIPU IIPOITYCKE II0 HUM PAaCUYETHBIX PACXOOB IIPU 3aJaHHOM
(MM HEM3BECTHOM) PACIIOIaraéMOM HAaIllope Ha HCTOYHUKE

Jannas 3agada MOXET OBITh HCIIOJIb30BaHA IPU BBIJAYE Pa3pelICHUs] Ha MOAKITIOYCHUE
noTpeduTenell K TETUIOBOM CETH, TaK KaK B KayeCTBE MCTOYHHUKA MOXKET BBICTYIATh JIO0O0M y3en
CHUCTEMBI TEIJIOCHAOKEHMsI, HallpuMep TerioBas Kamepa. s Oojee THOKOro perieHus JTaHHON
3a/1a4yd IPEeayCMOTPEHA BO3MOKHOCTh M3MEHEHUSI CKOPOCTU JBUKEHUS BOJBI [0 YYACTKAM TEILIOBOM
CEeTH, YTO MPUBOANUT K U3MEHEHHUIO AUAMETPOB TPYOOIPOBOJA, a 3HAYUT U PACIONIaraeMoro Hamopa B
TOYKE MOAKIOYEHUSI.

B peE3YyibTaTe pacuceTa OIPCACTIAIOTCI ANaMCTPbI TPY6OHpOBO,I[OB TEIJIOBOM CCTH,
pacnonaraeMLIﬁ HaIrop B TOYKC NOJAKIIFOUCHUA, paCXOAbl, IIOTECPHU HAIIOPAa U CKOPOCTU ABUIKCHUS BOJbI
Ha y4aCTKax CCTHU, paCIIoJIara€Mbi€ HAIIOPBI Ha HOTpe6I/ITeJ'I$IX.

4.3.5 Pacuyer TpedyeMoii TeMIepaTypbl HA HCTOYHUKE

L[CJ'IBIO 3aa4uu  ABJIACTCA  OMPCACIICHUC  MHUHHUMAJIBHO HCO6XOHHMOﬁ TEMIICPATYPbI
TCIIJIOHOCHUTEIIA HAa BBIXOAC M3 MCTOYHHUKA IJIA obecneueHUs Yy 3alaHHOT'O HOTpC6I/ITeJ'I$I TCMIICPATYPhbL
BHYTPCHHCT'O BO3yXa HC HUKC pvaCTHOﬁ.

4.3.6 KoMmyTauuoHHBIE 324U

AHanu3  OTKIIIOYEHMH, TEpeKNIIOYeHMH, TMOMCK Ommkaifimell  3amopHON  apmaryphl,
OTKJIFOYAIOLIEN y4aCTOK OT MCTOYHUKOB, WJIU ITOJIHOCTHIO U30JIMPYIOLIEH YY4aCTOK U T.J.

4.3.7 IIbe3omMeTpuyecKuii rpaguk

[lenpto MOCTPOECHMSI THE30OMETPUYECKOrOo TrpaduKka SBISETCA HarJsiIHAsS —WIUTIOCTpalus
pE3yJIbTAaTOB THIPABIMYECKOTO pacyera (HAIAJI0YHOrO, MOBEPOYHOTO, KOHCTPYKTOpCKOro). Ilpu
3TOM Ha 3KPaH BBIBOJSATC:
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— JMHHUS JABJICHHS B MOAIOIIEM TPYOOTIPOBOIE;
— JIMHHMSA JABJICHUS B 0OPaTHOM TPYOOIPOBOJIE;
—  JIMHUS TIOBEPXHOCTH 3€MIIH;
— JIMHUS IOTEeph HAIlopa Ha Imaioe;
— BBICOTA 34aHU,
— JIMHHS BCKHIIAHUS,

JIMHHS CTATUYECKOTO HAIopa.

Ve sopee T pesie s e 1 padies

Padia =
.=.
-
I - Lr i -a
0o o : ~
s —— o ! -
0 \\\J
1]
L E . =l
Hitwabbt e | sy 43008 TE-2 TE-10  TE-11 TE-12 HC-1 TE-13 TE-14 TE-A1% T - =
My irsrabcail Bl OT, bl 13 14 15 16 F = k1 W 18 M
Hnog: & S0pa Troes TRelfionpaadie, i L] 26,745 1706 FOELE G ¥ ) 43257 44130 4G4 502
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4 ¥

Pucynoxk 4.2 — [Tse30MeTpruecKmii rpaduk

I_[BGT Y CTUJIb JTUHUHI 3a1aCTCA IOJIb30BATCIICM.

B Tabmune mom rpaduKkoM BBIBOAATCA AN KaKIOTO y3J1a CEeTH HauMEHOBaHUE,
reojie3ndyeckasl OTMETKa, BbICOTa MOTPeOUTENsI, HAOPhl B MOJAIOIIEM U 0OpaTHOM TpYOONpPOBOJAX,
BEJIMYMHA JPOCCEIUPYEeMOro Hamopa Ha Imaiibax y morpebutesnei, moTepu Hamopa Mo ydacTKam
TEIJIOBOM CEeTH, CKOPOCTH JBM)KEHHUS BOAbl Ha ydacTKax TemioBol cetu u T.a. KomanuecTBo
BBIBOJIMMOI 10 rpadukoM HHGOPMAIIMU HACTPAUBAETCS MOJIb30BATEIIEM.

4.3.8 Pacyer HOPMATHBHBIX IOTEPH TeIJIA Yepe3 U30JISILHI0

Lenpto maHHOrO pacyera SIBJISETCS ONPENEICHUE HOPMATHUBHBIX TEIUIOBBIX MOTEPh Yepe3
M30JISILUI0 TPyOONpoBOOB. TerioBble MOTEPU OINPEAENSIOTCS CyMMapHO 3a TojA ¢ pa3OuMBKOW IO
MecsaM. [IpocMoTpeTs pe3yabTarsl pacuera MOKHO Kak CyMMapHO IO BCEM TEIIOBOW CETH, TaK U IO
KaXJIOMY OT/EIbHO B3SITOMY HCTOYHUKY TEIJIOBOW PHEPIHHM U KaXXJIOMY LEHTPaIbHOMY TEIIOBOMY

nyHkTy (L[TII). Pacuer MoxxeT OBITH BBHITIOJHEH C YYETOM IOMPABOYHBIX KOA(D(PHUIIMEHTOB HA HOPMBI
TEIUJIOBBIX MOTEPb.

Pe3ynbTaThl BRIMOJTHEHHBIX pACYETOB MOXKHO dKCIIOpTHpOBaTh B MS Excel.
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Pucynok 4.3 — PacueT TeIIOBBIX MOTEPh YePe3 U3OIISIIHIO

5 MOJEJUPOBAHUE BCEX BUJIOB IEPEKJIIOUEHN, OCYIIECTBJISIEMBIX B
TEILIOBBIX CETAX, B TOM YHUCJIE NEPEKJIOYEHWH TEILJIOBBIX HATPY30K
MEXJTY UCTOYHUKAMMU TEILJIOBOM DHEPTUU

[Taker mHxeHepHBIX pacueToB Zulu Thermo cmocobGeH OCyIIECTBIATH aHAINU3 OTKIIOYCHUH,

MEPEeKITIOUEeHNH, TIOUCK OrpKalieil 3amopHON apMaTypbl, OTKIIIOUYAIOLIEH y4acTOK OT MCTOYHHKOB,

WA ITOJIHOCTBIO I/I30J'II/Ipy}OIHeﬁ Y4aCTOK 4 T.A.

6 PACUYET BAJIAHCOB TEIIJIOBO YHEPTMH 11O UCTOYHUKAM TEILIOBOM
HEPI'MM U 110 TEPPUTOPUAJIBHOMY IIPU3HAKY

[Ipu paboTe HECKOJBKMX HMCTOYHHMKOB Ha OJIHY CETh OIpENEeNseTCs] paclpeneieHue BOJbl U

TEIIOBOMU OHCPTUU MCKIAY HMCTOYHUKAMU. IlogBoautcs OanaHc 1o BOJC H OTHYIJ.ICHHOI\/'I TEIJIOBOH
3HCpl"PICI>i MCKAY UCTOYHUKOM U HOTpe6I/ITeJ'I$IMI/I. Ol'[peI[CHHIOTC}I HOTp€6I/ITCJ'II/I n COOTBCTCTByIOI_I_[I/Iﬁ
UM UCTOYHUK, OT KOTOPOI'O JaHHBIC HOTpC6I/ITeJ'II/I MOJIY4aroT BOAY U TCIJIOBYHO SHCPI'UIO.

7 PACYET IOTEPH TEILUIOBOM SHEPT UM YEPE3 W30JIALMIO U C YTEUKAMHU
TEINVIOHOCUTEJIA

L[enb}o JAaHHOTO pacydeTa MABJIACTCA OIPCACIICHUC HOPMATHUBHBIX TCIUIOBBIX ITOTCPb 4YCPE3

NU30JIALUIO Tp}7601'lp0B0)10B. TenmoBwie MOTCpUu OHNPCALCIAOTCA CYMMApPHO 34 1oa € p336HBKOﬁ 1o

MECsLIaM. HpOCMOTpCTB PE3VYJIbTAThl paCcd€Ta MOXHO KaK CYMMApPHO IIO Bcell TEIJIOBOM CC€TH, TaK

U 10 KaXJOMY OTIEIbHO B35TOMY HCTOYHMKY TEIUIOBOM DHEPrMM U KaXKJIOMY LEHTPAIbHOMY
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terioBomy nyHkty (L[TII). Pacuer wmoxeT ObITh BBIMOJHEH C Y4ETOM  IOMPABOYHBIX
KOA(QPHUIHNEHTOB Ha HOPMBI TETJIOBBIX MTOTEPb.

Pe3ynbTaThl BBINOTHEHHBIX PACY€TOB MOXKHO dKCIIOpTHpoBaTh B MS EXCel.
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Pucynoxk 7.1- PacueT TemIoBbIX MOTEPh Yepe3 U3OJISAIIHIO

Ecnmu B ceTW OIMH HUCTOYHUK, TO OH MOAJEPKHUBAET 3aJaHHOE [aBJI€HUE B OOpaTHOM
TpyOOIIpOBOJIE Ha BXOAE€ B MHCTOYHHK, 3aJlaHHBId pacrojaraeMblii Hamop Ha BBIXOJAE U3
HMCTOYHMKA W 33/IaHHYIO0 TEMIIEPATypPy TEIUIOHOCUTES.

PazHuma Mexay cyMMapHBIM pacXoioM B MOJNAIOIIUX TPYOONPOBOJaX M CyMMapHBIM
pacxosoM B 0OpaTHBIX TPYOONpOBOJAX Ha MCTOYHHKE ONpeAeiseT BeIWduHy moanuTku. OHa sxe
paBHa CyMMe BCEX YT€UYEK TEIUIOHOCUTENS M3 CeTH (3aJaHHbIe OTOOPHI U3 Y3JIOB, YTE€UKH, Pacxo]
Ha oTkphITyio cuctemy ['BC).

8 PACYET NIOKA3ATEJIEH HAJTEXKHOCTHU TEIVIOCHABXKEHUA

bonee monmpoOHas wHOpMamMs MO JAaHHOMY MEpONpUSATHIO TpencraBieHa B [maBe 9
OOO0CHOBBIBAIOLINX MATEPHUAJIOB.

31



9 TIPYHIIOBBIE UBMEHEHUSA XAPAKTEPUCTUK OBFBEKTOB (YYACTKOB
TEILIOBBIX CETEHX, IOTPEBUTEJIEN) 11O 3ATAHHBIM KPUTEPUSAM C IIEJBIO
MOJAEJIMPOBAHMUSA PA3JINYHBIX HEPCIHEKTUBHBIX BAPUAHTOB CXEM
TEIIVIOCHABKEHUA

I'MC Zulu mo3BOJSsIET OCYIICCTBIIATh TPYIINOBbIE H3MEHEHHUS XapaKTEPUCTUK OOBEKTOB
(y4acTKOB TEIIOBBIX CeTed, MOTpeOUTeNel) MO 3aJaHHBIM KPHUTEPUSM C IIEIbE0 MOJICITHPOBAHHUS
pa3IUYHbIX NIEPCIIEKTUBHBIX BapHaHTOB CXeM TEIUIOCHA0KEHUS.
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10 IBE3OMETPUYECKHUE I'PA®UKU

10.1 IIne3omerpuyeckuii rpagux Temnosoa-1

MbesomeTpuyeckni rpacuk ot « Tennoeoa-1» Ao «YY NPUC (Mex.Kopnyc)»
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Pucynoxk 10.1 - IIse3omeTpudeckuii rpadux ot TOLI-1 1o koneunoro norpedurens YV Ilpuc
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10.2 Mbe3omerpuueckuii rpadpuk TensoBoa-2

MeesomeTpuyeckum rpacmk ot « TennoBoa-2» Ao «YY x.0.45»
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10.3 IIbe3omerpuueckuii rpadpuk TensoBoa-3
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10.4 Mbe3omerpuueckuii rpadpuk Tensooa-4
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10.5 Pacu4eTt achhpeKkTMBHOCTU MeponpuATUN NO Nepeknaake tennosoun cetn TB-1
ot NMHC-1 po NHC-2

kan/y

kan/y

10.5.1 OTnyck TensI0oBOM 3HEpPrum nNpu cpeaHerofoBbLIX YCIOBUAX NpU
nepeknagke ot NMHC-1 go NHC-2 ¢ 700 mm Ha 900 mm

NcTtounuk ID=75838 Tennosoa-4:

KonnyectBo Tenna, BbipabaTbiBaemMoe Ha MCTOYHWMKE 3a 4vac 46.818,
Pacxop Tenna Ha cuctemMmy OTonsieHns 3.282, kan/y
Pacxopg Tenna Ha cucteMy BEHTUNALMU 0.082, lNkan/v
Pacxopg Tenna Ha 3akpbITble cuctembl [BC 0.977, Nkan/y
Pacxon Tenna Ha 0600LeHHbIX NOTpebuTensax 35.086, 'kan/4
Tennosble NoTepu B nogatoLlem Tpybonposoae 4.06468, Nkan/v
Tennosble noTepu B obpaTtHoMm Tpybonposoae 2.82893, Nkan/v
MoTepw Tenna oT yTeyek B nogatoiem Tpybonposoge 0.307, MNkan/v
[MoTepwu Tenna oT yTevek B obpaTHoM Tpybonposoae 0.183, Nkan/v
MoTepwu Tenna oT yTevek B cuctemax tennonotTpebneHns 0.008, MNkan/v
CyMmapHbIM pacxof B nogarowem Tpybonposoae 1476.552, T/v
CyMmapHbI pacxoa B obpaTHOM TpybonpoBoae 1476.552, T/
CyMMapHbIN pacxo Ha CUCTeMy OTOMNMEHNs 162.153, T/v
CyMMapHbI pacxod Ha CUCTEMY BEHTUNALMMK 2.676, T/
Pacxog Boabl Ha 0606uLeHHbIE NOTpebuTenu 1284.739, T/4
Pacxopg Boabl Ha napannenbHbie ctyneHn TO 13.271, T/4
[asneHuve B nogatowem Tpybonposoae 68.142, m
[aeneHune B obpaTtHom Tpybonposoae 38.142, m
Pacnonaraembin Hanop 30.000, m
Temnepatypa B nogatowiem Tpybonposoge 84.000,°C
Temnepatypa B obpaTtHom Tpybonposoe 52.292,°C
NcTouHuk ID=77764 Tennosoa-1:
KonnyectBo Tenna, BbipabaTbiBaeMoe Ha MUCTOYHWMKE 3a 4Yac 92.916,
Pacxopg Tenna Ha cuctemy oTonsieHus 12.329, Nkan/v
Pacxopn Tenna Ha cuctemy BEHTUNALMN 0.335, lNkan/v
Pacxopg Tenna Ha 3akpbiTble cuctembl NBC 9.953, Nkan/v
Pacxopq Tenna Ha unpKynaumio 0.002, MNkan/v
Pacxog Tenna Ha 0600LLeHHbIX NoTpebutensax 55.232, Nkan/u
Tennosble noTepu B nogatowem Tpybonposoge 5.64751, Nkan/uv
Tennosble noTepu B obpaTtHoM Tpybonposoae 4.64211, lNkan/u
MoTepwu Tenna oT yTeyek B nogarollem Tpybonposoge 2.775, Nkan/v
MoTepwu Tenna oT yTeyek B obpaTtHoMm TpybonpoBoae 1.800, Nkan/y
MoTepwu Tenna oT yTeuek B cuctemax tennonotpebneHns 0.198, MNkan/v
CyMmapHbIM pacxoa B nogarolwem TpydonpoBoae 2625.951, 1/v
CymmapHbIin pacxog B obpaTtHom TpybonpoBoae 2528.094, 1/4
CyMMapHbI pacxoq Ha noanuTky 97.857, T/
CyMMapHbI pacxo Ha cucTeMy OToMNfeHNs 554.864, T/
CyMMapHbIN pacxo Ha CUCTEMY BEHTUNSALUUN 14.848, T/™
Pacxopn Boabl Ha 0606w eHHbIE NOTpebuTenu 2013.008, 1/4
Pacxop Bogbl Ha napannenbHbie ctyneHn TO 23.940, Ty
Pacxoa Bogbl Ha yTedku U3 nogatowero Tpybonposoaa 45.127, T/4
Pacxopg Boabl Ha yTeuku n3 obpaTtHoro Tpybonposoga 47.635, T/4

Pacxoa Bogbl Ha yTeudku U3 cuctem TennonotpebneHns 5.095, T/
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Mkan/y

kan/y

[asneHne B nogatowem Tpybonposoae 62.000, m

[asneHune B obpaTtHoMm TpybonpoBoae 33.000, m
Pacnonaraembln Hanop 29.000, m
Temnepatypa B nogatowiem Tpybonposoge 84.000,°C
Temnepatypa B obpaTtHom TpybonpoBoae 50.305,°C
NcTouyHuk ID=96570 Tennosoa-2:
KonuyecTtBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a 4ac 70.808,
Pacxop Tenna Ha cuctemy OTOMMEeHUs 34.464, l'kan/y
Pacxopq Tenna Ha cuctemy BEHTUNALMN 0.577, lNkan/v
Pacxop Tenna Ha 3akpbiTble cuctembl [BC 24.945, l'kan/v
Pacxopq Tenna Ha unpKynaumio 0.007, Nkan/v
Pacxon Tenna Ha 0600LeHHbIX NOTpebuTensax 0.192, lN'kan/v
Tennosble NoTepu B nogatoLlem Tpybonposoae 4.69214, Nkan/v
Tennosble noTepu B obpaTtHoM Tpybonposoae 5.34511, lNkan/v
MoTepwu Tenna oT yTeyek B nogatoiem Tpybonposoge 0.319, MNkan/v
[MoTepwu Tenna oT yTevek B obpaTtHoM TpybonpoBoae 0.157, lN'kan/v
MoTepwu Tenna oT yTeuek B cuctemax tennonotTpebneHns 0.110, MNkan/v
CyMmapHbIM pacxof B nogawowem Tpydonposoae 1615.645, T/™
CyMmapHbIn pacxoa B obpaTHOM TpybonpoBoae 1615.645, T/v
CyMMapHbI pacxod Ha cMcTeMy OTOMNSEHUS 1564.651, T/™
CyMMapHbI pacxod Ha CUCTEMY BEHTUNALMMK 30.769, T/
Pacxog Boabl Ha 0606LLeHHbIE NOTpebuTenu 6.996, T/v
Pacxopn Boabl Ha napannenbHbie cTynedm TO 1.716, T/
[asneHuve B nogatowem Tpybonposoae 61.216, m
[aeneHune B obpaTtHom TpybonpoBoae 33.216, m
Pacnonaraembln Hanop 28.000, m
Temnepatypa B nogatowiem Tpybonposoge 84.000,°C
Temnepatypa B obpaTtHom TpybonpoBoe 40.174,°C
CyMMapHO MO NCTOYHUKAM:
KonuyectBo Tenna, BblipabaTbiBaeMoe Ha UCTOYHMKE 3a 4vac 210.541,
Pacxopg Tenna Ha cuctemy oTonsieHus 50.075, Nkan/
Pacxopq Tenna Ha cuctemMy BEHTUNALMN 0.994, Nkan/v
Pacxopg Tenna Ha 3akpbiTble cuctembl [BC 35.875, Nkan/v
Pacxopq Tenna Ha umpKynaumio 0.010, MNkan/v
Pacxog Tenna Ha 0600LLeHHbIX NoTpebutensax 90.510, lNkan/v
Tennosble noTepu B nogatowem Tpybonposose 14.40433, Mkan/v
Tennosble noTepu B obpaTtHom Tpybonposoae 12.81615, Nkan/u
MoTepwn Tenna oT yTeyek B nogarollem Tpybonposoge 3.401, MNkan/v
MoTepwu Tenna oT yTeyek B obpaTtHoMm TpybonpoBoae 2.141, l'kan/v
[MoTepwu Tenna oT yTevek B cuctemax tennonotpebneHns 0.316, Nkan/v
CyMMapHbI pacxog Ha nognuTky 97.857, T/
CyMMapHbI pacxo Ha cucTeMy OToMNfeHNs 2281.668, 1/4
CyMMapHbIN pacxo Ha CUCTEMY BEHTUNSALUUN 48.293, T/™
Pacxopg Boabl Ha 0606LWeHHbIE NOTpebutenu 3304.744, /v
Pacxopg Boabl Ha napannenbHble ctyneHn TO 38.927, T/v
Pacxopn Boabl Ha yTeukn n3 nogatowiero Tpybonposoaa 45.127, T/4
Pacxopg Bogbl Ha yTeukn ns obpatHoro Tpybonposoga 47.635, T/4
Pacxoa Bogbl Ha yTeudku U3 cuctem TennonotpebneHns 5.095, T/
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kan/y

kan/y

10.5.2 OTnycK TensoBOW 3HEpPruu Nnpu cpeaHeroaoBbIX yCroBusax 6e3
nepeknagke ot NMNHC-1 go NHC-2

NcTtounuk ID=75838 Tennosoa-4:

KonnyectBo Tenna, BbipabaTbiBaeMoe Ha MCTOYHWMKE 3a 4vac 46.718,
Pacxop Tenna Ha cuctemy OoTonsieHns 3.246, Nkan/y
Pacxopn Tenna Ha cuctemy BEHTUNALMM 0.076, lNkan/v
Pacxopg Tenna Ha 3akpbiTble cuctembl [BC 0.978, lNkan/™
Pacxon Tenna Ha 0600LeHHbIX NOTpebuTensax 35.150, Nkan/v
Tennosble noTepu B nogatoiem Tpybonposoae 4.00963, lNkan/4
Tennosble noTepn B obpaTtHoM Tpybonposoae 2.77644, 'kan/v
lMoTepwu Tenna oT yTeyek B nogarolem Tpybonposoge 0.297, MNkan/v
[MoTepwu Tenna oT yTevek B obpaTtHoM TpybonpoBoae 0.177, lN'kan/v
MoTepwu Tenna oT yTeyek B cuctemax TennonotTpebneHns 0.008, Nkan/u
CyMmapHbIM pacxof B nogatowem Tpybonposoae 1472.991, T/v
CyMmapHbI pacxoa B obpaTHOM Tpybonposoae 1472.991, T/v
CyMMapHbIN pacxo Ha CUCTeMy OTOMNMEHNs 157.904, T/4
CyMMapHbI pacxod Ha CUCTEMY BEHTUNALMMK 2.123, T/M
Pacxopg Boabl Ha 0606uLeHHbIE NOTpebuTenu 1286.465, T/4
Pacxopg Boabl Ha napannenbHbie ctyneHn TO 13.325, T/v
[asneHuve B nogatowem Tpybonposoae 68.165, m
[aeneHune B obpaTtHom Tpybonposoae 38.165, m
Pacnonaraembln Hanop 30.000, m
Temnepatypa B nogatowiem Tpybonposoge 84.000,°C
Temnepatypa B obpaTtHom Tpybonposoae 52.284,°C
NcTouHuk ID=77764 Tennosoa-1:
KonuyectBo Tenna, BbipabaTbiBaeMoe Ha MCTOYHMKE 3a 4ac 92.617,
Pacxopn Tenna Ha cuctemy OTOMneHus 12.350, Mkan/v
Pacxopq Tenna Ha cuctemy BEHTUNALMN 0.325, lNkan/v
Pacxopg Tenna Ha 3akpbiTble cuctembl [BC 10.015, lNkan/v
Pacxopq Tenna Ha unpKynaumio 0.002, MNkan/™
Pacxog Tenna Ha 0600LLEeHHbIX NOTpebuTensax 55.216, Nkan/u
Tennosble noTepu B nogatoLiem Tpybonposoae 5.55491, lNkan/v
Tennosble noTepu B obpaTtHoM Tpybonposoae 4.55443, lkan/v
MoTepwu Tenna oT yTeyek B nogarollem Tpybonposoge 2.669, Nkan/v
MoTepwu Tenna oT yTeyek B obpaTtHoM TpybonpoBoae 1.730, Nkan/™
MoTepwu Tenna oT yTeuek B cuctemax tennonotpebneHns 0.200, MNkan/v
CyMmapHbI pacxoa B nogarlwem TpydonpoBoae 2618.668, T/4
CymmapHbIn pacxog B obpaTtHom TpybonpoBoae 2523.819, T/
CyMMapHbI pacxod Ha nognuTky 94.849, T/
CyMMapHbI pacxo Ha cUcTemy oToneHNs 551.093, T/u4
CyMMapHbIN pacxo Ha CUCTEMY BEHTUNSALUN 13.942, T/v
Pacxopg Boabl Ha 0606LWeHHbIE NOTpebutenu 2011.300, /v
Pacxopg Boabl Ha napannenbHbie ctyneHn TO 23.984, T/
Pacxopg Boabl Ha yTeukn n3 nogatowiero Tpybonposoaa 43.557, T/v
Pacxopg Bogbl Ha yTeudku n3 obpaTtHoro Tpybonposoga 46.086, T/4
Pacxoa Bogbl Ha yTeudku U3 cuctem TennonotpebneHns 5.206, T/™
[asneHune B nogatowem Tpybonposoae 62.000, m
HaBneHne B o6paTHOM Tpybonposoae 33.000, m

Pacnonaraembln Hanop 29.000, m
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kan/y

Mkan/y

Temnepatypa B nogatowiem Tpybonposoae 84.000,°C

Temnepatypa B o6paTtHom TpybonpoBoae 50.272,°C
NcTtounuk ID=96570 TennoBoa-2:
KonnyectBo Tenna, BbipabaTbiBaeMoe Ha MCTOYHWMKE 3a 4vac 70.634,
Pacxop Tenna Ha cuctemy OoTonsieHns 34.378, Nkan/u
Pacxopn Tenna Ha cuctemy BEHTUNALMM 0.575, lNkan/v
Pacxop Tenna Ha 3akpbITble cuctembl [BC 24.883, Nkan/v
Pacxopg Tenna Ha unpkynsumio 0.007, lNkan/™
Pacxopg Tenna Ha 0600LeHHbIX NOTpebuTensax 0.192, Nkan/™
Tennosblie noTepu B nogatowem Tpybonposoge 4.68169, kan/v
Tennosble noTepu B obpaTtHoM TpybonpoBoae 5.33250, lNkan/4
MoTepun Tenna oT yTevek B nogaoLlem Tpybonposoae 0.318, N'kan/v
MoTepwn Tenna oT yTeyek B obpaTtHom TpybonpoBoae 0.156, MNkan/v
[MoTepwu Tenna oT yTeyek B cuctemax tennonotpebneHns 0.110, Nkan/v
CyMmapHbI pacxo B nogatowem Tpybonposoae 1611.779, T4
CyMmapHbIn pacxoq B obpaTHOM Tpybonposoae 1611.779, T/v
CyMMapHbI pacxod Ha cUMCTeMY OTOMNMEHUS 1560.905, T/v
CyMMapHbIN pacxo Ha CUCTEMY BEHTUNSALUN 30.694, T/4
Pacxopg Boabl Ha 0606LeHHbIE NOTpebutenu 6.978, T/v
Pacxopg Boabl Ha napannenbHble ctyneHn TO 1.712, T/4
[aeneHune B nogatolem Tpybonposoae 61.225, m
[asneHue B obpaTtHom Tpybonposoae 33.225, m
Pacnonaraembln Hanop 28.000, m
Temnepatypa B nogatowiem Tpybonposoge 84.000,°C
Temnepartypa B obpaTtHom TpybonpoBoae 40.177,°C
CyMMapHO Mo UCTOYHUKaM:
KonnyectBo Tenna, BbipabaTbiBaEMOE Ha UCTOYHMKE 3a 4vac 209.969,
Pacxop Tenna Ha cuctemMy OTonsieHns 49.974, Nkan/y
Pacxop Tenna Ha cuctemMy BEHTUNALMMK 0.976, Nkan/v
Pacxopg Tenna Ha 3akpbiTble cuctembl [BC 35.875, Nkan/v
Pacxopg Tenna Ha unpkynsumio 0.010, lNkan/v
Pacxopg Tenna Ha 0600LeHHbIX NOTpebuTensax 90.559, Nkan/u
Tennosble NoTepu B nogatowiem Tpybonposoge 14.24623, N'kan/v
Tennosble noTepu B obpaTtHom TpybonpoBoae 12.66338, kan/4
MoTepwu Tenna oT yTeyek B nogatowem Tpybonposoae 3.284, l'kan/y
MoTepwu Tenna ot yTevek B obpaTtHom Tpybonposoae 2.063, lNkan/v
MoTepwu Tenna oT yTeyek B cuctemax tennonotpebneHns 0.318, Nkan/v
CyMMapHbI pacxoq Ha NoAnuTKy 94.849, T/v
CyMMapHbI pacxod Ha cMCTeMy OTOMNSEHUS 2269.901, /v
CyMMapHbI pacxo Ha CUCTEMY BEHTUNSALUN 46.759, T/v
Pacxog Boabl Ha 0606uLeHHbIE NOTpebuTenu 3304.744, 1/v
Pacxopg Boabl Ha napannenbHbie ctyneHn TO 39.021, T/v
Pacxopg Boabl Ha yTeukn n3 nogatowiero Tpybonposoaa 43.557, T/4
Pacxopg Boabl Ha yTeukn n3 obpaTtHoro Tpybonposoga 46.086, T/4
Pacxopg Boabl Ha yTeukn n3 cuctem TennonotTpebneHns 5.206, T/v

PasHuua TennosbIxX noTepb C Yy4yeToM cCpeagHeroaoBblixX yCJ'IOBI/IIZ paGOTbI

TEnnoBon ceTn npu 3ameHe Tpybonposoga Ha [y 900 mm coctasnset 0,5 kan/d, ¢
yyeTtom paboTbl Tennosoga ot TOL-1 3a rog (7648 4) TennosBble NoTepU yBenuMyaTca
Ha 3824 [kan.
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(@3 Zulu 7.0 - [Kapra1]
i 3|0y o @@ 100% 3axpgis

MbesomeTpuyeckmnii rpachuk ot « Tennosoa-1» Ao «TK-120»
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10 i
%0
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[
HanmeroBame yana Tennosoa-1 H-1 1@ on. 632 H-2 TK-120
TE0AEsHUECKAR BICOTE, M 21 142 12 15 10 109
Hanop & obpaTHoM TRYSONPOBORE, 54 15,07 19.8 161,693 12,991 17.218
“
Pacnonaraemsiii Hanop, M 29 9625 3599 30656 7376 69.289
[LniHa yuacTra, M 2%2 1 oD 1028 1
[lnameTp yuacra, M 08 1 09 09 07
Morepu Hanopa s naganuEm 7783 0.001 2334 2605 0009
TrwfinnnnRnne M
CxopocTb ABICKEHIS BOgb! B 1492 0758 1468 1467 2425
nnn T-ne Mir
"muw""“"“"""“e notepue NG, 543 0473 203 2028 7561
Pacxod B noganowen 2025950 20858393 370034 368414 IBENE
TewvfinnnoRnne T/
Pacxon B 0GpamHoM 25280942 20426841 2462202 -pa7E 2500261
TewvfinnnoRnne T/
Crp 1 Mpaska: axt Fopoal+nepc pexnagka 100 L=16075.05 m 1D:94754 LL1:55.62170894° [:51.82063077° M1:1274 Z18

Puc. 10.1. MNMee3orpaduk npu nepeknagke ot NMHC-1 go NMHC-2 ¢ 700 mm Ha 900 Mm
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(@3 Zulu 7.0 - [Kapra'] — X
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MbesomeTpu4eckni rpacdmk ot « Temnosoa-1» Ao « TK-6A»
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HaitmenoBaHie yana Tennosog- N-2 H-1 12 on.622 on632 on706 201 H-2 TK-120  TK6A
Teogesnyeckan BLICOTa, M 210 180 12 142 182 182 12 121 15 16 10 10 110 10 109 109
:""P“"P'"'“"W“"‘P""’FF' 28 250192 2W.ES 253556 158074 158074 158833 167.509 188663 178201 181773 1SLTE 1182 118842 121041 12114
Pacnonaraemsiil Hanop, M 29 14068  -3086  -35 96491 9649 36016 18855 16523 -26583 9835  -10.885 53094 53075 48654 4845
[nwma yuacTxa, M 282 4801 1 1 1 1 920 125 1028 385 1 1 1 237 15
[lHamMeTp ywacTxa, M 08 08 1 07 1 07 07 07 07 07 1 07 07 07 07
Norep ranopa & noganuEm 774 879 0001 0.004 0001 0009 8636 1173 9644 361 0001 0009 0009 2221 01
TovfinnnoRnne um
CropocTs ABIGKEHIA Bodbl B 1488 1182 0754 154 0754 2417 2417 2416 2416 2415 1182 2415 2415 2415 2031
nnn Th-ne sic
m""“"“m‘“e noTepuBMC, 5447 1528 0473 3059 0473 7509 7509 7508 750 7S 1157 7499 7499 7499 531
m"m “W'"“HM 2618667 20800546 20744315 2074.4296 20744286 32549373 32549364 32540758 32539580 32529973 32526372 32526353 32526343 32526334 27355819
NNRNNA T
Pacxoq “m:" -2523.819° -2028.6557 -2034.278¢ -2034.2804 -2034281% -234.1R -3234.132¢ -3234,993¢ -3235.1104 -3236.072 -03I6 421 -RI64M -0 4ME -1236.435¢ -2723.034
TrvfinnnnRnng T

Mpaska: ®axt Fopoal+nepcnextnea+nepexnagka 100 L=16101.68 m 1D:77764 1L:55.62226881° [1:51.82498105°  M1:2549 217

Puc. 10.2. MNbesorpadumk 6e3 nepeknagku ot NMNHC-1 go NMHC-2 ¢ 700 mm Ha 900 mm
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