Ipuiaoxenue 7

DJIeKTPOHHAS MO/IeJIb CUCTEMbI TENJIOCHAOKEHUS

1. I'paduyeckoe npeacraBieHne 00bLEKTOB CHCTEMbI TEIIOCHAOKEHHUS ¢ IPUBA3KOH K
Tonorpauueckoii OCHOBe TropoAa MW C MOJHBIM TOMOJOTHYECKHM ONMUCAHUEM
CBAI3HOCTH 00HLEKTOB

[Tox »7MEeKTPOHHON MOJENBI0 CUCTEMBI TEIUIOCHAOXKEHUS TOHUMAETCS MaTeMaTHUYeCKast
MOJIENIb JTOH CHCTEMBl, NpUBA3aHHAs K Tomorpaduyeckodl OCHOBe ropona (ToceneHus),
npenHa3HayYeHHast 111 MUMUTAllMOHHOT'O MOJIEJIMPOBAHUS BCEX MPOLIECCOB, MPOTEKAIOIINX B HEH.

DneKTpoHHAash MOJeNlb CHCTeMbl TeIUIocCHaOXKeHusi co3laHa Ha 0a3e IporpaMMHO-
pacdeTHoro komruiekca «Zulu 7.0».

OCHOBHBIMU MOAYJISIMH IPOrpaMMHO-PacueTHOro Komiuiekca Zulu, HEOOXOAUMBIMU U
JOCTAaTOYHBIMM  JUIS  JaJbHEWINEH  OKCIUIyaTalUW  JJIEKTPOHHOW  MOJEIM  CUCTEMBI
TEIIOCHAOKEHUS, SIBIISTFOTCS:

1) Teoundopmannonnas cucrema (I'MC) Zulu — npennasnadena s pazpadorku ['MC

NPUIIOKESHUH, TPEOYIOIMINX BU3YaTU3aI[MH IPOCTPAHCTBEHHBIX JaHHBIX B BEKTOPHOM
U PacTPOBOM BHUJIE, aHATU3a UX TOIOJIOTUU U UX CBSI3U C CEMAaHTHUYECKHMH 0azamu
JAHHBIX;

2) ZuluThermo — makeT THAPABIMYECKUX PACUYETOB CHCTEM TEIIOCHAOKCHMS:
HaJlagKka ceTed, pacueT pPEeKUMOB (IIOBEpOUHBIE pacyeThl) B, KOHCTPYKTOPCKHIA
pacueT KOJBIEBBIX CETeH, pacyeT TemImepaTyp Ha HCTOYHUKE, MbE30METPHUYECKHE
rpaduKy, KOMMYTAI[MOHHBIC 33/1a4H;

3) ZuluSteam — ruapaBIMYECKUX PACUETOB CHUCTEM MAapOCHAOXKEHHUS: HAIaIKa CeTEeH,
pacueT pexuMoB (TIOBEPOYHBIE PAacUeThl), IOCTPOSHHE TPapUKOB MMAJCHUS TaBICHHS,
TEMIIepPaTyphl, SHTAJBIINN U BIAXHOCTH NIapa, KOMMYTAI[HOHHBIE 33/1a4H;

4) ZuluServer — cepsep 'MC Zulu (mpu HEOOXOAMMOCTH CO3aHUsSI HECKOJIBKUX
pabounx mecT U paboThI uepe3 ceTh «HTepHeTY).

I'eonndopmarmonnas cucreMa ZuluGIS u  mporpaMMHO-pacueTHBI  KOMIUIEKC
ZuluThermo mo3BossAOT pemaTh Bech HabOp 3a/1ay, paccMaTpPUBAEMBIX B HACTOALIECH IiiaBe, a
UMEHHO:

- ABTOMaTHYECKH CO3/1aBaTh MIEKTPOHHYIO MOJIENb CUCTEMBI TETIOCHAOKEHHSI TPH HAHECEHUHT
ee Ha KapTy ropoja (moceieHus) ¢ rpauyecKuM Mpe/ICTaBICHUEM OOBEKTOB, COTJIACHO
HOPMAaTHUBHBIM JOKYMEHTaM, C TPHUBSI3KOH K TOMOrpaduyeckoil OCHOBE, BBHIIOJHEHHOH B
MECTHOM MK reorpauueckoi cucreme KOOpIUHAT, C MOJIHBIM TOMOJIOIMYECKUM OIMCaHUEM
CBSI3HOCTU OOBEKTOB;

- IlpoBoauTh MAacCMOPTH3aLMIO CHCTEMBl  TEIUIOCHAOXKEHUS W PACUYETHBIX  €AMHUIL
TEPPUTOPUATBHOTO JIENIEHHs, BKIII0Yast aIMUHUCTPATUBHOE;

- BobmonHATh rupaBIUYEecKUil pacueT TEIUIOBBIX ceTel JIto00i CTeNeHH 3aKO0JIbI[OBAHHOCTH, B
TOM YHCJEC THIPABIMYECKHH pacdyeT TP COBMECTHOH paboTe HECKOJIBKUX HCTOYHHKOB
TETUTOBOW HEPTUH Ha eIMHYIO TEIIOBYIO CETh;

- MogenupoBath Bce BHIIBI MIEPEKIIIOUCHHIA, OCYIIECTBIISIEMBIC B TETUIOBBIX CETSIX, B TOM YHCIIE
MIEPEKITFOYCHUS TETUIOBBIX HATPY30K MEXKITy HCTOYHHKAMH TETIOBOHM SHEPTHH;

- BrimosHATE pacyer 6aaHCOB MO CETEBOW BOJIE U TEIJIOBOM YHEPTUU MO KaXIOMY UCTOUHUKY
TEIIOBON HEPTUH;




- OcymiecTBiATh pacdeT NOTEPh TEIUIOBOM JHEPrHM Yepe3 H3OIHI0 M C  YTeUKaMH
TETIOHOCHUTEJIS;

- IlpoBOauTH TpyNIOBbIE M3MEHEHUS XaPAKTEPUCTUK OOBEKTOB (YUaCTKOB TEIJIOBBIX CETEH,
noTpeOuTeneif) mno 3aJaHHBIM KPUTEPUSM C  LEIbI0  MOACITHPOBAHMUSA  PA3IMYHBIX
NEPCIEKTUBHBIX BAPUAHTOB CXEM TEIJIOCHA0KECHHUS;

- Crpouth mbe3oMeTpHuecKHe TpaduKd U NPOU3BOIUTH WX CPaBHEHHE JUIA Pa3pabOTKU H
aHaJM3a CIIeHapUeB MEPCIEKTUBHOTO Pa3BUTHUS TEIUIOBBIX CETEH;

- CTpouTb 30HBI BIHMSHUS HCTOYHUKOB Ha CETh;

- BbINONHATH PEKOHCTPYKIMIO TEIJIOBBIX CETEH, CBS3aHHYIO C YBEJIMYEHHEM JHaMeTpa
TpyOONPOBOJOB JUIsi OOECIIEUECHUsI MEPCIEKTUBHBIX MPUPOCTOB TEIUIOBOW HArPy3KH WIH C
NIEPEBOJIOM CUCTEMBI Ha MIOHIKEHHBIE TAPaMETPhl TEIUIOHOCUTEIIS;

- PaccuuTtsIBaTh TEMIEpaTypHBIH TpauK OTIYCKA TEIUIOBOW SHEPIHHU IS KaXKI0TO UCTOUHUKA
TEIJIOBOM 3HEPIUu;

- IIpoBomuTh pacuer mokasareneil Hale)KHOCTH TETTIOCHAOKEHHS.

- Ilpom3BomuTh pacyeT OTAENBHBIX DIEMEHTOB CHCTEMBl TEIUIOCHAOKEHHs, Hampumep,
MCTOYHHMKOB TEIUIOBOM SHEPTUH C IIETIbIO:

- IIpoBeneHus macropTH3aUK YCTAHOBICHHOTO 00OPY/IOBaHUS;

- BrpImosHeHMs MIaHOBBIX PAcYEeTOB 10 OTIYCKY TEIUIOBOM YHEPIHU;

- Onpenenenust n0TpeOHOCTH B TOILNIMBE OCHOBHOM U PE3EPBHOM;

- BrpimosHeHMs pacyeToB MO OTITYCKY TEIUIOBOM YHEPTUH 32 (PaKTHUECKH OTPAOOTaHHOE BPEMS;

- OmnpeneneHus BpeIHBIX BEIOPOCOB B OKPY)KAIOIIYIO CPELY;

- Ompenenenus TapuoB Ha MPOU3BOJICTBO U MEpeAady TEIUIOBOI SHEPTUH.

I'eoundpopmanmonnas cuctema Zulu (pucynok 3.1) npennasnauena ans pazpadorku ['MC

NPWIOKEHUH, TPeOYyIOUMX BU3yalIN3allid IPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM H

pPacTpOBOM BHUJIE, AaHAIN3A MX TOMOJIOTHH M UX CBSI3U C CEMAaHTUYECKUMH 0a3aMU JaHHBIX.

- I'padmueckue nannsie B Zulu opranusoBansl B BHuAe cioeB. Cucrema paboTaeT co CIOSMU
CJICAYIOIINX THIIOB:

- BEKTOpHBIE CJIOM — MOTYT COJAEpPKaTh OOBEKTHI PA3HBIX TpaQHUUECKHUX THIIOB: TOUYKa
(cuMBOI), JUHHS, TOJNWIMHUS, TIONA-TIOJNMINHHS, TIOJUTOH, IIOJU-TIOJMTOH, TEKCTOBBIN
O00BEKT; IUIsI OpraHW3alWy JaHHBIX MOXXKHO CO3/aBaTh KIACCH(UKATOPHI, TPYINIUPYIOIINE
BEKTOpHBIE IaHHBIE 110 TUIIAM U PEKUMaM;

- PacTpoOBBIE CIIOM — IPHBSI3KA PAcTpa K MECTHOCTH MPOU3BOJUTCS MO TOUKaM JIMOO BPYUHYIO,
a100 B OKHE KapThbl; BO3MOXEH MMIIOPT MpHBs3aHHbIX 00bekToB M3 Tab (Maplnfo) u Map
(OziExplorer);

- cion penbeda — HCXOAHBIMH JAHHBIMH JUISI TIOCTPOCHUS CIIY)KaT CIIOM C H3OJHHUSMHU U
BBICOTHBIMH OTMETKAMH, TIO KOTOPBIM CTPOMTCS TPHAHTYISIuUs (TpuaHryisinus Jlemone, c
OTPaHUYCHUSMH, C YIETOM U30JINHUI);

- cion WMS — T03BOJISIFOT MOTy4YaTh U OTOOpakaTh Ha KapTe MPOCTPAHCTBEHHBIEC JTAHHBIE C
web-cepBepoB, moanepkuBarommx — cnenupukanmn  WMS  (Web  Map  Service),
paspabortannbsie Open Geospatial Consortium (OGC);

- ciou Tile-cepBepoB — IMO3BOJISAIOT UCIOJIB30BaTh KapTorpaduieckue AaHHele ¢ Takux Tile-
cepBepoB, kak Google maps, OpenStreetMaps, Wikimapia, Snnexc kaptsi, Nokia maps,
KocMocHuMKH 1 npyrue.

Kaxxnprit TN MaHHBIX BHYTPH CJIOSI MOYKET UMETh COOCTBEHHYIO CEMAHTHUYECKYIO 0a3zy
JTAaHHBIX.
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Pucynok 1 - 'eonnpopmanmonnas cucrema Zulu

Cemantuyeckas HGOpPMALKs MOXET XPAaHHUTCS Kak B JIOKAIbHBIX Tabmumax (Paradox,
dBase), Tak u B 0a3ax maHHbIX Microsoft Access, Microsoft SQL Server, Oracle, MySQL,
Sybase u npyrux ucrounukoB ODBC mmu ADO. [l yno6cTtBa JocTyna K CeMaHTHYECKUM
TaHHBIM Zulu mpeiaraeT CBOM «UCTOYHUKHU JTaHHBIX», KOTOpbIE MOJ00HO UCTOUYHUKAM JaHHBIX
ODBC DSN wunu cBsazsam ¢ ganaeiva OLEDB UDL M0)XHO HMCMOJB30BaTh NP JA00aBICHUN
Tabnui B 0a3y JaHHBIX WU BBIOOpE TaOIHIL 171 APYTUX OMepaIuii.

HcTouyHukn JaHHBIX MOTYT HCIIOJIB30BAThCS KaK JIOKAJTHHO B OJIHOTIOJIB30BATEIIbCKON
Bepcuu Zulu, Tak u Ha cepepe ZuluServer. B cmydae cepepa oHU MOTYT OBITH OIyOJIMKOBaHBI
U UCMOJIb30BaThCs Mojb3oBaTensiMu ZuluServer.

2. IMacnopTu3anuio 00beKTOB CHCTEMbI TENJIOCHAOKEHUS

Matemaruueckass MOJE€Ib CETU s NPOBEACHHUS TEIJIOTHAPABIMYECKUX pPacueToB
nmpeAcTaBiIsieT coboil rpad, TAE€ ayraMu, COCAWHSIONMIUMU Y3JIbI, SBISIIOTCA — YYaCTKH
TpYyOOIIPOBOJIOB.

HecmoTps Ha To, 9TO Ha y4acTKe MOKET OBITh M MOJAIOIINN U OOpaTHBIA TPYOOIIPOBOI,
M0JIb30BaTENb U300PaKAET YUaCTOK CETH B OJHY JIMHUIO. DTO BHEIIHEE IPEICTABICHUE CETH.

[lepen HauanoMm pacuera BHELIHEE MPEICTABIECHUE CETH, B 3aBUCUMOCTH OT THUIIOB M
PEKUMOB 3JIEMEHTOB, COCTABIIIOIIUX CETh, Mpeodpaszyercs (KOJUPYeTcs) BO BHYTPEHHEE
MPEACTABICHHE, 10 KOTOPOMY U IMPOBOJAMTCS pacyer.

[Ipumep mpocToil ceTH, cCOCTOSUIENH U3 OJHOTO MCTOYHMKA, TEIJIOBOW KaMepbl U JIBYX
noTpeduTeneil, BO BHEIIHEM U BHYTPEHHEM NPEACTABICHUH MPEACTABIIEH Ha pUCYHKe 3.2.




Pucynok 2 — [Ipocras ceTh M3 OJHOTO UCTOYHUKA, TETUIOBON KaMephl M IBYX MOTpeOUTeel BO BHEIIHEM
Y BHYTPEHHEM IPEICTABICHUAX

Ha pucynke 3.2 KpacHBIM IIBETOM YCIOBHO OOO3HAY€HBI YYaCTKH IOAOIIETO
TpyOOIIpOBOJIa, CHHHM — OOpPATHOTO, 3€JIEHBIM — YYaCTKH COCAWHSIONINE TIOJAOIINA U
o0paTHbIN TPYOONIPOBOIBL. MICTOUHUK M300pakeH Y4aCTKOM CO CTPENKoil B Kpyxke. Tak OyxyT
n300pakaThCs y4YacTKH, Ha KOTOPBIX JEHCTBYET YCTPOWCTBO, TIOBBIMIAIONIEE JIABJICHUE
(HampuMep, HAcoC).

Yuacmku
VY4acTok u300pakaeTcsi OAHON JIMHMEW, HO MOXET 03HauyaThb HECKOJIBKO COCTOSIHUH,
3a/1aBa€MbIX pa3HbIMU PEKUMaMu (pUCYHOK 3.3).
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PucyHok 3 — Pexxumpl ydacTka TEIUIOBOH CETH
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PucyHnok 4 - Llerouka 13 y4acTKOB B OJHOJIMHEHHOM H300paXCHUH U COOTBETCTBYIOIIAs €l BHYTPEHHSSA

KOAWPOBKA

N3 pucynka 3.4 BUJIHO, 4TO IEMOYKA YYACTKOB BO BHYTPEHHEM MPEACTABICHUM JIBAXKIbI
paszopBaHa 1o MoJAIIIEeMy U TI0 00paTHOMY TPyOOIIpOBOAaM.

ConpoTHBIEHHE MOJAIOIIET0 U 00PaTHOTO TPYOOIIPOBOJA KAXKIOTO y4acTKa 3aBUCUT OT
JUIMHBI y4acTKa, JUaMeTpa, 3apacTaHus, IIepOXOBATOCTH, CyMMBbI KOA((UIIMEHTOB MECTHBIX
compotuBiieHud TpybompoBoma. I[lageHuwe naBiaeHWss HAa  yd4acTKe MPOMOPIHOHAIBHO
COTPOTUBIICHUIO U KBaJpaTy pacxoja.

Kyna moteuer Boma, B oOmem ciiydae MOXHO Y3HaTh TOJBKO OMpEICITUB
MIOTOKOpAcCIIpeIeliecHue B pe3yibTaTe THIPAaBINYEcKOro pacdera. CTpenka mpu H300pakeHUU




ydacTka (OpMalIbHO YKa3bIBaeT HAIIPAaBICHHME OT Hayajla K KOHIY Y4acTKa, 3aJaHHOE IPU €ro
BBOZE (Ipu pucoBaHuM). C TOUYKM 3pEeHUs] PE3yJbTaTOB pacyera, €CIM 3HA4€HHE pacxoja Ha
Y4acTKe IOJO0KHUTEIbHO, TO BOAA B 3TOM y4acTKe Te€4eT 10 CTPEJIKE, €CIM 3HAYEHUE Pacxoa Ha
y4acTKe OTPULIATENIBHO, TO BOJA TEUET IIPOTUB CTPEJIKHU.
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Pucynok 5 - [Ipumepst BBOAa ydacTka

Ha pucynke 3.5 u3o0pakeHbl JIB€ OJIMHAKOBBIE CXEMbl. B mepBOil ydacTOK BBOIWIICS
CcJIeBa HaIlpaBo, BO BTOPOM — cripaBa HalleBO. Ha yuacTkax mojanucaHbl HOJy4eHHbIE IPU pacueTe
pacxopl Mo MOJAIOUINM U 00paTHBIM TpyOornpoBogaM. COOTBETCTBYIONIME 3HAYCHUS PACX0/I0B
Ha 000MX CXeMax OTJIMYAIOTCS TOJIbKO 3HAaKOM, TaK KakK OTJIMYAlOTCS HampaBleHUS BBOJA
Y4aCTKOB, HO M B TIEPBOM M BO BTOPOM CJIy4asix BOJa T€UET OT UCTOUYHUKA K MOTPEOUTEIIO MO
NOJAI0IIEMy TPYOOTIPOBOY M OT MOTPEOUTEINS K UCTOYHUKY 110 OOpaTHOMY.

Ilpocmoit y3en

[IpocTeiM y3710M B MOJAENU CUUTAaeTcd JIOOON y3ed, YbM CBOICTBA CIHEIUAIBHO HE
oroBopeHsbl. [IpocToil y3enm CiyXKHUT TOJIBKO AJsi COCIMHEHHUS y4acTKOB. TakuMmu y3mamu JUIst
MOJIEJIH SIBJISIIOTCS TEIJIOBbIE KaMephbl, OTBETBIICHUS, CMEHBI IMaMETPOB, CMEHA TUIIA MPOKIIATIKU
WM TUTIA U30JIALUH U T. 1.

Bo BHyTpeHHE# KOIMPOBKE TaKWe Y3JIbl MPEBPAIIAIOTCS B /Ba Y374, OAWH B MOAAIOIIEM
TpyOompoBoJe, Apyroil B 00paTHOM. B KaKIOoM y371€ MOYKHO 33/1aTh CIMB BOJABI U3 MOJAIOIIETO
W/WIH U3 00paTHOTO TPYOOIIPOBOIOB.

Ilompeoumens

[ToTpebuTtens TEMIOBOM SHEPTrUN XapaKTEPU3yeTCsl pacueTHbIMU Harpy3kaMy Ha CUCTEMY
OTOIIJICHUA, CI/ICTeMy BCHTWIIAIIUN U CI/ICTCMy ropfmero BO)IOCHa6)K€HI/I$I nu paCLIeTHI)IMI/I
TeMIlepaTypaMHl Ha BXOJE, BBIXOJE MOTPEOUTENsI, M PACUETHOM TEeMIepaTypold BHYTPEHHETO
BO3/IyXa.

B opHOnMMHENWHOM mNpencTaBlIeHWH MTOTPEOUTENh — ATO Y3JIOBOM 3JIEMEHT, KOTOPHIH
MOJKET OBITh CBSI3aH TOJIBKO C OJHUM Y4aCTKOM.

BHyTpeHHsS KOOUpOBKA TMOTPEOUTENs CYIIECTBEHHO 3aBHCHT OT €ro CXEeMbl
MPUCOEANHEHUS K TETI0BOM ceTh. CXeMbl MOTYT OBITh 3JIEBATOPHBIC, C HACOCHBIM CMEIICHUEM,
C HE3aBUCHUMBIM NPUCOEJIMHEHUEM, C OTKPBITHIM WMJIM 3aKphIThIM 0TOOpoM Boawsl Ha I'BC, ¢
pEryJITOpaMH TEMIEPATYPhl, OTOTUIEHU, pacxoja U T. Il. Ha JaHHBI MOMEHT B pacliopsiKEHUHN
MOJIh30BaTeNs 28 CXeM MPUCOSTUHEHUS TOTpeOuTenei.
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Pucynok 6 - [IpuMepsl BBOJIa TOTpeOUTENCH

Ecnu B 37aHUHM HECKONBKO Y3JIOB BBOJA, TO OOBEKTOM «IIOTPEOUTENHY» MOXKHO OIHCAThH
KaXIbIH BBOJ. B Toxke Bpemsi Kak OJUH MOTPEOUTENh MOXKHO OMNKCATh LIENbIA KBapTal WIIU
3aBOJI, 3aJlaB Ui Takoro norpedutens o00OILIEHHbIE TEIUIOBbIEe Harpy3ku. [Ipumep BapuaHTOB
BBOJIa MOTpeOuTENeil NpeCTaBIeH Ha pUCYHKE 3.6.

Ilenmpanvhnoviii mennoesoit nynkm (L[ TII)

LUTII — »T0 y3ed MAOMOJHUTENBHOTO PETYJIMPOBAHUS M PACHPEEICHUs TEIJIOBOMI
sHepruu. Hanuume Takoro ysna mnoapa3symeBaeT, UYTO 3a HUM HAaxOJIWUTCA TYNHKOBAasi CETh, C
uHARBUAyaTbHBIME TIoTpedutensmu. B LITII MoxeT BXOOUTh TOJBKO OJWH YYaCTOK U TOJIBKO
OJIMH Yy4aCTOK MOET BbIXOAUTH. [IpruemM BXOASIIMI y4acTOK UAET CO CTOPOHBI MaruCTpaliv, a
BBIXOJISAIIMN y4acTOK BeleT K KOHeUHbIM noTpedutensm. [Tpumep BBoma LITII npencrasnen Ha
pucyske 3.7.
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Pucynok 7 - [Ipumep BBonma L[TTI

Bnyrpennss koguposka L[TII 3aBuCUT OT ero cxemsl MPUCOEIUHEHUS K TEIUIOBOU CETH.
OT0 MOXeT ObITh TpYNIOBOW 3J€BaTOp, TIPYNIOBOM HAcOC CMEIIEHUs, HEe3aBHUCUMOE
MOJIKJIFOUEHHUE TPYNIbI oTpeduTenel, 0oinepsl Ha I'BC u T. 1.

Ha nanubIii MOMEHT B pactiopsbkeHHH noJib3oBatens 16 cxem npucoenuHenust [{TII.

Hcemounuk

Ecnu B cetw oauH MCTOYHHK, TO OH MOJIJEPKMBAET 3aJaHHOE JaBJeHHE B OOpaTHOM
TpyOOINpOBOJIE Ha BXOJE B MCTOYHHUK, 3aJaHHBIA pacloiaraeéMblii HAMoOp Ha BBIXOJAE U3
VMCTOYHHUKA U 3aIaHHYIO TEMIIEPATYPY TEILNIOHOCUTEIIS.

Pa3numa mexay cyMMapHBIM pacxofOM B IMOJAIOIIUX TPyOONMpPOBOAAX U CyMMAapHbBIM
pacxo/IoM B 00paTHBIX TPyOOIPOBOIaX HA UCTOUYHUKE OMPEEsIeT BETNUNHY moaAnuTKA. OHa ke
paBHa CyMMeE BCEX YTEUEK TEIJIOHOCUTENISI U3 CETH (3aJaHHBIE OTOOPHI M3 y3JI0B, YTEUKH, PACXO/T




Ha OTKpeITylo cucremy ['BC). I'paduyeckoe mnpencraBieHHe HCTOYHMKA H300paKEHO Ha

pucyHke 3.8.
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Pl/lcyHOK 8 - UcTOYHHK BO BHEIIHEM U BHYTPCHHCEM NPCACTABJICHUAX

Ecnu Ha oaHy ceTh paboTaeT HECKOJIbKO MCTOYHHUKOB, TO B OOIIEM cllydae TOJbKO Ha
OJIHOM M3 HMCTOYHUKOB C MOANMTKOW MOXHO OJHOBPEMEHHO IOJAJEPKUBATh U JABJICHUE B
o0paTHOM TpyOONPOBOJIE M pacloyiaraéMblii HANOp Ha BBIXOJAE. Y OCTAJIbHBIX MCTOYHHUKOB C
HOJIUTKON MOKHO TTOAJICPKUBATH TOJIBKO JAaBJICHHE B 00paTHOM TpyOOIpoBoOE.

[Ipn paboTe HECKOJBKMX HCTOYHMKOB HAa OJHY CETb HEKOTOpPbIE MCTOYHHKH MOTYT HE
UMETh MOANUTKU. Ha Takux MCTOYHMKAX AaBIICHHE B 0OpAaTHOM TPYOOIpOBOJE HE PUKCHPYETCS
Y TIO/IJIEPKUBATHCA MOXKET TOJIBKO PacloJiaraéMblil Harop.

CrnenyeT OTMETUTH, YTO MPU padOTe HECKOIBKUX UCTOYHUKOB HE MPHU JTHOOBIX UCXOIHBIX
JAHHBIX MOET CYIECTBOBaTh pemieHre. OQUH UCTOYHUK MOJKET 3aJaBUTh JAPYroH, 3aJaHHbIC
JIABJICHUS W HAIOPBl MOTYT OKa3aThCsl HEAOCTUKUMBI. DTO 3aBUCUT OT BEJIMYMHBI OANUTKHU, OT
KOH(HUTypaluu CeTH, OT COMPOTUBIICHUN TPYOOIIPOBOJOB | T.JI. B KakIoM KOHKPETHOM CiTydae
9TO MOXET IOKa3aTh TOJIBKO pPacyer.

Ilepemviuka

[lepembiuka TO3BOJISIET CMOACIUPOBATH YYAaCTOK, COCIUHSIIONIMN TOMAOIMIMN 1
o0paTHbIil TpyOOTIpoBOIbI. B 3TOT y3enm MOKeT BXOAWTHh W/MIW BBIXOJUTH JIF0O0E KOJIMYECTBO
yuacTkoB. ['padudeckoe mpeacTaBieHne NEPeMbIYKH H300paskeHO Ha prcyHKe 3.9.

Pucynok 9 - IlepemMbluka BO BHEIIHEM U BHYTPEHHEM IPEACTABICHUIX

Tak kak mepeMbluka B OJHOJMHEWHOM H300paXEHWW TIPEJICTABIICHA Y3JIOM, TO JJIs
MOJIETTUPOBAHUS COEAMHEHUS MEXy MOJAIOUIMM TPYOOIIPOBOJOM OJHOTO y4acTKa U 0OpaTHBIM
TpyOOIIPOBOIOM JIPYTOT0 YYACTKaA OJTHOTO AJIEMEHTA «IIePEMBbIYKa» HelnocTaTouHo. [loHamoosTes
erie JBa ydacTKa: OJMH TOJBKO TMOJAIONINN, IPYrol — TOIbKO 0OpaTHbI. CoenHEHHE MEXKTY
MOJIAIOIUM TPYOOIIPOBOJOM OJHOTO Y4acTKa M OOpaTHBIM TPYOOIIPOBOAOM JIPYTOro y4acTKa BO
BHEILIHEM U BHYTPEHHEM IPEICTABICHUIX MMOKa3aHO Ha pucyHke 3.10.




Pucynok 10 - CoenuHeHnne MeXIy MOJAIIHM TPYOOTPOBOJIOM OJIHOTO Y4acTKa U 0OpaTHBIM
TpyOOIIPOBOJIOM APYTOro y4acTKa BO BHEIIHEM U BHYTPEHHEM IpECTaBICHUSIX

B TCKYHICI;'I BEpCHUH PACUCTOB COIIPOTUBJICHHUE IIEPEMBIYKHM 3aJacTCsd TEMH KC
napamMeTpamu, 4To U COIIPOTUBIICHUE O0OBIYHOTIO y4dacTKa.

Hacocnasa cmanyus

XOTsI HacoCHas CTaHIOUA B OI[HOJII/IHef/'IHOM I/1306pa)K€HI/II/I MMpeaAcCTaBIACTCA OJHUM Y3JIOM,
B 3aBHCHMOCTH OT TaOJIMYHBIX ITAPAMETPOB 3TOTO y3Ja HACOC MOXKET OBITh YCTAHOBJICH Ha
MOJIAI0IIEM WIIH OOpaTHOM TPYOOIpoBoe, MO0 Ha 000UX TPYOOIPOBOJAX OJHOBPEMEHHO. J[is
3aJjaHus HapaBIEHUS JAEUCTBUS HACOCA B ATOT y3€J TOJIBKO OJMH YYaCTOK 003aTeNIbHO T0JKEH
BXOJIUTh U TOJBKO OJIMH YYaCTOK JIOJDKEH BBIXOAWTH. |'paduueckoe mpeacraBieHUEe HACOCHOM
CTaHIIMK BO BHEIIHEM U BHYTPEHHEM IMPECTABICHUAX MOKa3aHO Ha pucyHke 3.11.
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Pucynok 11 - HacocHast cTaHIIMsI BO BHEIIHEM W BHYTPEHHEM IpPECTaBICHUSIX

Hacoc MoxHO MonenupoBaTh ABYMS crioco0amu: JIMOO Kak MJealbHOE YCTPOMCTBO,
KOTOpOE M3MEHSET AaBJICHHE B TPyOONPOBOJE HA 33JaHHYIO BEJIWYHMHY, JTUOO KaK yCTPOMCTBO,
paboTaroliee ¢ y4eTOM peaJbHON HalOpHO-PACXOJHON XapaKTepUCTUKU KOHKPETHOTO Hacoca.

B mepBoM cimydae mpocTo 3amaeTcs 3HaUCHHME HAlopa HAacoca Ha IOJArOIIeM W/WIN
oOpaTtHOM TpyOomnpoBoze. Eciu 3HaueHne Hanopa Ha OJJHOM U3 TpyOONpPOBOIOB PABHO HYIIIO, TO
Hacoc Ha 3TOM TPYyOONpOBOAE OTCYTCTBYeT. Ecim 3HaueHHWe Hamopa OTPUIATENBHO, TO 3TO
03HayaeT, YTO HACOC paboTaeT HaBCTpPeUy BXOJAIIEMY B HETO YYacTKy. BiusiHMe HampaBieHUs
Y4YacCTKOB Ha pe3yJbTaThl pacueTa MOKHO HAaOM0AaTh Ha pUCyHKe 3.12.
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Pucynoxk 12 - BiustHue HanpaBiaeHHs y9acTKOB Ha Pe3yJbTaThl pacuera

Ha pucynke 3.12 BuAHO, Kak pa3jIMYHbIE HAIIPaBIECHUS YYacTKOB, BXOJSIIMX U
BBIXOJMIIIMX M3 HAcoca B COYETAHMM C PAa3HbBIMM 3HAKaMH Halopa Ha HAcoCe BIUSIOT Ha
pe3yibTaT pacuera, 0TOOpaKeHHBIN HAa MbE30METPUUYECKHUX TpaduKax.

Korna 3agaercst TOnbKO 3HaueHHE Halopa Ha HAacoce, OHO OCTaeTcs HEU3MEHHBIM He
3aBUCUMO OT IPOXOJALIEr0 Yepe3 HacoC pacxoja.

Eciu monenupoBatrh paboty Hacoca ¢ ydyerom ero QH xapakTepucTHKH, TO ClEAyeT
3a/1aTh PAcXO/Ibl ¥ HATIOPBI HA TPaHMIIAX paboueii 30HbI Hacoca (pUCYHOK 3.13).

Hmax

Hmin

GCmin Gmax

Pucynok 13 - MonenupoBanue QH xapakrepuctuka Hacoca

ITo 3amaHHBIM ABYM TOYKaM OIpeessieTcsl mapabosia ¢ MaKCHMYMOM Ha OCH JaBJICHHH,
10 KOTOPOH pacueT u OyJeT OmpeneNsaTh Halmop Hacoca B 3aBUCHMOCTH OT pacxoxga. Ciemyer
OTMCTHUTD, YTO XApPaKTCPUCTHUKA, 3ajaBacMasd TaKUM O6p330M MOXKET OTJIMYAaThCA OT peaﬂBHOﬁ
XapaKkTEepUCTUKHU Hacoca, HO B Ipenenax pabodel obmacTu 06e XapaKTepUCTHKH MPAaKTUYECKU
COBIIA/IAIOT.

Jlist onrcaHMsl HECKOJIBKUX MapajuleIbHO pabOTaIOMIMX HACOCOB JOCTATOYHO 3a]1aTh MX
KOJIMYECTBO M  Pe3yNbTHPYIOIIAs XapakTepUCTHKa OyJdeT ompezeleHa TMpU  pacdere
ABTOMATHYECKH.

Tax kak Hamopbl Ha rpaHunax paboueil obmacTu Hacoca OepyTcs U3 CIpPaBOUYHUKA U
BCET/Ia MOJIOKUTENBHBI, TO HAIpPABIEHHE NCHCTBHU TAaKOTo Hacoca OyJeT ONMpenensiTcs TOIBKO
HaIpaBJIeHNEM BXOASIIETO B y3€I y4acTKa.

/Jpoccenupyrowjue y3v

Jlpoccenupyrolye ycTporuCTBa B OJIHOJUHEHHOM MPEICTABICHUH SBISIOTCS y31aMHu, HO
BO BHYTPEHHEH KOJUPOBKE — 3TO JOMOJHUTEIbHBIE YYACTKU C MOCTOSIHHBIM WJIM TEePEeMEHHBIM




CONpOTHBIIEHHEM. B npoccenupyromuii y3ea 00s3aTeNbHO JOJDKEH BXOJUTH TOJBKO OJUH
Y4acTOK, ¥ TOJIBKO OJMH YYacCTOK M3 y3J1a JIOJDKEH BBIXOAMTH. J[poccenupylomye yCTpoicTBa BO
BHEIIIHEM M BHYTPEHHEM INPEICTABICHUSIX N300paskeHbl Ha pUCYHKe 3.14.
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Pucynok 14 - Jlpoccenupyoniue yCTpOWCTBAa BO BHEIIHEM ¥ BHYTPEHHEM NPEICTABICHUIX

Jlpoccenvnan waiioa

C TOYKM 3peHHs] MOJENH ApOcCeNbHas Imaiida — 3To (UKCHPOBAHHOE CONMPOTUBIICHHUE,
OIpeeNsieMoe JUaMeTPOM MIai0bl, KOTOPOE MOYKHO YCTaHABJIMBATh KaK Ha IMOIAIOIEM, TaK M Ha
o0paTHOM TpyOOIpoBOE.

Tak kak 3TO HeperyJIupyeMoe CONMPOTUBIICHUE, TO BEJIMYMHA TaCHMOTO MIai0oi Hamopa
3aBHUCHUT OT KBaJIpara MpOXOIAIIEro Yepe3 maildy pacxona.
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Pucynok 15 - JlpoccenpHas maiiba

Ha pucynke 3.15 BHOHO, Kak MEHSIIOTCS MOTEpU Ha Inaiibe, yCTaHOBJIEHHOW Ha
NOJaroIEeM TpyOOIIpOBOIE, IPU YBEJIIMYEHNHU PacXo/1a 4epe3 Hee B J1Ba pasa.

Pezynamop oasenenus

Perynstop naBieHHss — 3TO YCTPOMCTBO C IMEPEMEHHBIM COMPOTUBICHHEM, KOTOPOE
MO3BOJIET TMOJAJEPKUBATh 33JaHHOE JaBJIeHHWE B TPYyOOMpPOBOJE B OMpEAENICHHOM JHara3oHe
M3MEHEHHUs pacxoja. Perynsarop naBieHHs] MOXKET YCTaHABIMBAThCSA KaK Ha MOJAIOIIEM, TaK U Ha
oOpaTHOM TpyOOIpOBOE.
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Pucynok 16 - Perynsatop naBineHus

Ha pucynke 3.16 nmoka3aHo, 4To Mpu YBEIWYEHUU B JIBA pa3a pacxoja 4epe3 peryssrop,
YCTAQHOBJICHHBIII B OOpaTHOM TpyOONpOBO/E, MAABICHHE B PETYIUPYEMOM Y3Ji€ OCTaeTCs
IIOCTOSITHHBIM.

Benuunna compoTuBIEHHUS pETyJsATOpa MOXET HU3MEHSThCS B Ipeneiax oT
OECKOHEYHOCTH JI0 COMPOTUBIIEHUS MOTHOCTBIO OTKPBITOrO perynsitopa. Eciu ycnoBus paGoThl
CeTH 3aCTaBIIIOT PETyIATOp MOJHOCTBIO OTKPBITHCSA, TO OH HauuWHAeT paboTaTh Kak
HEPETYIUPYEMBI TPOCCENUPYIOIMIUN y3ell.

Pezynamop pacnonazaemozo nanopa
Pabora perynsTopa pacronaraeMoro Harmopa aHajJormyHa paboTe peryiasTopa JaBICHUS

TOJILKO B A3TOM CIly4yae pErylsiTop cTapaercs AepkKaTb IOCTOSHHOW 3a/laHHYI0 BEIUYHUHY
pacrosaraeMoro Harmopa.

Pezynamop pacxooa

PerynsTop pacxoma — 3To y3ed ¢ MEepeMEHHBIM COMPOTHUBIIEHUEM, KOTOPOE MO3BOJISIET
NOJJIEPKUBATh IOCTOSIHHBIM 33aJJaHHOE 3HAYEHHUE IPOXOJSIIEro 4Yepe3 pEryjsTop pacxoja.
Perynsitop MOXXHO yCTaHABJIMBATh KaK HA IOJAOINIEM, TaK M Ha oOpatHOM Tpybomposome. K
paboTe perysisTopa pacxoJa MOXKHO OTHECTH BCE CKA3aHHOE PO PEryysITOPbI AaBJICHUS.

3. I[MacnopTu3zanuioo U onucaHue PACYETHBIX €JIMHHUIl TEPPUTOPHAIBLHOIO [eJIeHMs,
BKJIIOYAS Q/IMUHUCTPATUBHOE
Zulu MoxeT paboTaTh KaK B JIOKATbHOW CHCTEME KOOpAMHAT (IJIaH-CXeMa), TaK U B OJHOU

U3 reorpaUuecKux MpOeKIuil.

Cucrema mopaepxkuBaer 6oinee 180 matrymoB, B Tom umcie [13-90, CK-42, CK-95 mo
I'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD83, EUREF 89. Cnucok
MO/IJIEPKUBAEMBIX TaTYMOB OYJIET paCIIUPSATHCS.

Cuctema mpemiaraeT HabOp MpeonpeneeHHbIX CHCTeM KkoopauHaT. Kpome Toro,
MOJIH30BaTEIh MOXKET 33/1aTh CBOIO CUCTEMY KOOPAMHAT C MHIUBUIYAIbHBIMU MapaMeTpaMu JIJIst
MOJAEP)KUBAEMBIX CHCTEMOM MpOEKIM. B YacTHOCTH, 3Ta BO3MOKHOCTH MO3BOJIUT, IpPH
M3BECTHBIX MapameTpax (KIroYax IMepexoja), MPHUBS3bIBATh JaHHBIC, XPaHSIIHECS B MECTHOM
CUCTEME KOOPJMHAT, K OJHON U3 TJI00aTBHBIX CHCTEM KOOPIUHAT.

JlanHble, XpaHSIIUEcs B pa3HbIX CHCTEMax KOOpJIWHAT, MOKHO OTOOpakaTh Ha OJHOMI
KapTe, B OJHON u3 mpoekuuid. [Ipu »ToM mepecyeT koopauHaT (eciau OH TpeOdyeTcs) U3 OJHOTO
IaTyMa B APYroil v U3 OJHON MPOEKIUU B APYTYIO IPOU3BOJUTCS MPH OTOOPAKEHUU «HA JIETY».

JlaHHBIE MOYKHO TIEPETIPOCIIUPOBATH U3 OJTHOM CUCTEMbI KOOPAUHAT B APYTYIO.

Zulu Taxxe m03BOJISET CO37[aBaTh MOIENb peibeda MecTHOCTU. VICXOMHBIMU TaHHBIMU IS
MOCTPOEHHUS MOJIENN pefibeda CyKaT CJIOW C W30JUHUSMH U BBICOTHBIMUA OTMETKaMu. 1o »tum




JaHHBIM CTPOUTCS TPUAHTYJSAIUS (TpuaHrymsius JlegoHe, ¢ OrpaHUYEHUSIMH, C YYETOM
W30JIMHUN), KOTOpasl coXpaHsieTcss B ocobom Tume ciost (cioi penbeda). Hamuume momenu

pernbeda Mo3BoJIseT pelaTh CICAYIOIUE 3aTa4un:
OmnpeneneHre BBICOTBI MECTHOCTM B JIIOOOH TOYKE B TpaHMIAX TPHAHTYIISIINH,

BBIYMCIICHUE TUIOIIAN OBEPXHOCTHU 33JaHHOM 00JIACTH, BBIYMCICHUE 00beMa 3eMJISIHBIX padoT
10 33JaHHOI 00JaCTH, MOCTPOCHUE M30JIMHUII C 33/IaHHBIM IIarOM I10 BBICOTE, HIOCTPOCHUE 30H
3aTOIUICHUS, MTOCTPOCHHE pacTpa BBICOT, MOCTPOSHHE NPOAOJIBHOro mpoduis (paspesa) Io
IPOM3BOJILHO 33/IaHHOMY ITyTH.

Paznuynbie cnocoObl oToOpakeHHe Cios penbeda: TPHAHTYISIMOHHAS CETKa, OTMBIBKA
penbeda ¢ 3alaHHBIM HANpaBJICHUEM, BBICOTOH W YIJIOM OCBEIICHUS, 3KCIIO3HMILUS CKJIOHOB,
OTOOpaKEHUE YKIIOHOB.

ABTOMAaTHYECKOE 3aHECEHHE JaHHBIX II0 BBICOTHBIM OTMETKaM BO BCEX MOJIYJISIX
UHXeHEepHBIX pacueToB (ZuluThermo, ZuluHydro, ZuluDrain, ZuluGaz, ZuluSteam).

4, I'mapaBiauveckunii pacyeT TeIUIOBBIX ceTeil JiI000H CTenmeHH 3aKOJILIOBAHHOCTH, B
TOM 4HCJ€e THAPABJIMYECKHH pacyeT NPHM COBMECTHOH padoTre HECKOJbKHX
HCTOYHHMKOB TENJIOBOH JHEPTUM HA eIMHYI0 TEIUIOBYIO CeTh

Pacuery mnomiexxar TynMKOBBIE W KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM 4YHCIE C
MOBBICUTEIBHBIMU HACOCHBIMH CTAHIIMSIMHA M JIPOCCETHPYIOIIUMH YCTPOHUCTBAMH, padOTaroNue
OT OJIHOT'O MJIM HECKOJIbKUX MUCTOYHUKOB.
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Pucynok 17 - Pacyet cuctembl TemiocHaOXeHUS

[Iporpamma npenycmMaTpuBaeT TEIJIOTUAPABIMYECKUN PAaCyYET ¢ NIPUCOCAUHEHUEM K CETH
UHAUBUAYaIbHBIX TeryioBbIX MyHKTOB (MTII) u nentpanbHbix TemnoBbix myHkToB (LITIT) mo
HECKOJIBKMM JIECATKAaM CXEMHBIX PEILICHUI, IPUMEHAEMBIX Ha TeppuTopun Poccun.

Hanaoounwiyi pacuem menioeou cemu
lenpt0 HamagOYHOTO pacueTa SBISETCA OOeCIeueHne TMOTpeOuTeNnel pacyeTHBIM

KOJIMYECTBOM BOJIbI M TEIUIOBOM »Hepruu. B pesynpTaTe pacyera OCylIeCTBISETCS MOA00D




3JIEBATOPOB U MX COMEJN, TPOU3BOIUTCS PACUET CMECUTEIBHBIX M JIPOCCEIUPYIOIINX YCTPOMCTB,
OTIpEe/ICNIeTCS KOJMMYECTBO M MECTO YCTaHOBKM JApPOCCENbHBIX Mmaib. Pacuer wMoxer
MIPOU3BOJUTHCS MIPU U3BECTHOM PACIOIaraéMOM HaIlope Ha UCTOYHUKE M €r0 aBTOMaTHYECKOM
nox0ope B cllydae, €clid 3aJJaHHOT0 Haropa HeI0CTaTOYHO.

B pesynbrate pacuera ompeneNsroTCs pacxXoAbl M TOTEpPH Hamopa B TPYOOIPOBOJAX,
HaIopbl B y3JIax CETH, B TOM YHCJIE pacrojiaracMble HAMOphl y MOTpeOHTENel, TeMIepaTypa
TEIJIOHOCHUTENIS B y3JIaXx CETH (IPHU ydeTe TEIUIOBBIX MOTEPH), BEIUYHMHA U30BITOYHOTO HAIopa y
nmoTpeOuTeNneH, TemMneparypa BHyTPEHHET0 BO3ayXa.

JlpoccenupoBaHre H30BITOYHBIX HAMOPOB HAa AOOHEHTCKUX BBOJIAX IPOU3BOIAT C
MOMOIIBIO  COMENI 3JIEBAaTOPOB W JPOCCENBbHBIX ImMaif0. JlpoccenmbHble TIaliObl  Tepes
A0OHEHTCKMMH BBOJAMH YCTAHABIIMBAIOTCS AaBTOMATHYECKH Ha IMOJAOIIEM, OOpaTHOM HWITU
o0oux TPyOONpPOBOAAX B 3aBHCHMOCTH OT HEOOXOAMMOTO I CHUCTEMBI THIPABIMYECKOTO
pexxuma. [Ipu paboTe HECKOIBKMX HCTOYHHKOB HA OJHY CETh OMNPEICNSICTCS pachpeesieHue
BOJIbI 1 TEIJIOBOM SHEPTUM MEXKIY MCTOYHMKaMHU. [loaBoauTcs GanaHC Mo BOAE W OTIYIICHHON
TEIUIOBOM SHEpruedl MeXIy HCTOYHHKOM U moTpelutensmu. Omnpenensiorcs MOTpeOUTenu u
COOTBETCTBYIOIIMA MM HMCTOYHHK, OT KOTOPOTO JaHHbIe NOTPEOUTENH IMOJIy4aloT BOIY U
TEIUIOBYIO YHEPTHIO.

Tosepounwiii pacuem meniosou cemu

llenpto MOBEpPOYHOrO pacyera SBISIETCS ompeaeieHue (aKTHUECKUX pacxooB
TEIUIOHOCUTENS Ha yJacTKaxX TEIJIOBOM CETH U y MOTpeOuTeNel, a TakKe KOJIMUYECTBE TEIII0BOM
SHEPruu INOJy4yaeMoOW MOTpeOuTEeNeM MpU 3aJaHHOW TeMIlepaType BOJbl B IIOJAIOLIEM
TpyOONPOBO/JIE U pacHojaraeMoM Harope Ha UCTOUYHUKE.

Co3ngaHHas MaTeMaTHYecKass HMUTALMOHHAs MOJEIb CHCTEMbl TEIUIOCHA0KEHUS,
CIIy’Kalas [yl pelleHMs] TIOBEPOYHOM 3aJaud, IO3BOJIET aHAIM3MPOBATh T'MIPABINYECKUN U
TEIUIOBOM peXHUM pabOThl CHCTEMBbI, a TaKXXe IPOTHO3UPOBATh H3MEHEHHE TeMIepaTyphbl
BHYTPEHHEro BO3Jyxa Yy mnorpeOuteneil. PacueTsl MOryT MHpOBOIUTBHCS MpPHU PA3IUUYHBIX
MCXOJHBIX JAHHBIX, B TOM YHUCIIE aBapUNUHBIX CUTYyallUsIX, HAlPUMEpP, OTKJIIOUEHUU OTAEIbHBIX
YYaCTKOB TEIUIOBOM CETH, Iepefadyd BOJBI M TEIUIOBOM SHEPIMM OT OJHOTO MCTOYHUKA K
JIpYroMy 1o OJHOMY U3 TpyOOIpOBOJOB U T. 1.

B pesynbprate pacuera ompenenstoTcs pacxoAbl U MOTEpPH Hamopa B TPyOOIpoBOAax,
Harophbl B y3JaX CeTH, B TOM YHCJE pacliojlaraéMble Hamopbl y MOTpeOuTenei, temmeparypa
TEIUIOHOCUTENST B y3JaX CeTH (MpH ydyeTe TEIUIOBBIX MOTEpPb), TeMIepaTypbl BHYTPEHHETrO
BO3lyXa y moTpeOuTeneil, pacxoapl U TEeMIEpaTypbl BOJbl Ha BXOJAE U BBIXOJE B KaXKAYIO
cucreMy Teronorpedsnenus. Ilpu pabore HECKOIBKUX HCTOYHUKOB HA OJIHY CETh OIpeJeNsIeTcs
pacmnpeneseHre BoJIbl U TETJIOBOW SHEPrUM Mexay ucrouHukamu. [logsonures OanaHc mo Boje
U OTHYLIEHHOW TEIUIOBOM SHEprueil Mexay HCTOYHMKOM U morpelOutensmu. Onpenenstorcs
NOTPEOUTENTN U COOTBETCTBYIOIUNA UM HUCTOYHHUK, OT KOTOPOT'O JaHHbIE OTPEOUTENH MOTydaroT
BOJy Y TEIJIOBYIO HEPIHUIO.

Koncmpyxkmopckuu pacuem mennogou cemu

[enbt0 KOHCTPYKTOPCKOTO pacyera sSBISETCS OMpeesieHHe THaMeTPOB TPYOOIIPOBOIOB
TYIIUKOBOW M KOJBIIEBOW TEIIOBOM CETH MPU MPOMYCKEe MO HUM PACUYETHBIX PACXOJOB MpHU
3a/1aHHOM (WJIM HEM3BECTHOM) pacrojaraéMoM Harope Ha UCTOYHHUKE

JlarHast 3aadya MOKeT OBITh MCIIOJI30BaHA MPH BbIIa4€ pa3pelIeHHs Ha MOAKIIOYCHUE
noTpeduTeNeil K TeIIOBON CeTH, TaK KaKk B KAUeCTBE MCTOUYHUKA MOXKET BBICTYNATh JIFOOOH y3en
CUCTEMBI TEIUIOCHAOKEHUS, HAlIpAUMep, TeIuIoBas kamepa. [l 6osree THOKOTO penieHus JaHHOK




3aJa4d IPEJyCMOTPEHA BO3MOXKHOCTb WM3MEHEHMsSI CKOPOCTH IBM)KCHHs BOJBI IIO y4acTKaMm
TEIUIOBOM CETH, YTO MPHUBOAMT K HM3MEHEHHUIO IHAaMETpOB TpyOOmpoBOAa, a 3HAYHUT, U
pacroyiaraeMoro Haropa B TOYKE MOJKIIIOUYCHHUS.

B pesynprare pacuera ompeaensoTCS IHAMeTpbl TPYOONpPOBOJOB TEIUIOBOW CETH,
pacroJiaraéMblil HaIop B TOYKE MOAKIIIOYEHUsI, paCX0/Ibl, IOTEPU HAIOpa U CKOPOCTH JABUKEHUS
BOJIbl HA Y4aCTKaX CeTH, PAcHojiaracMble Hallopbl Ha MOTPEOUTEIISX.

S. MopaenupoBaHue BceX BHAOB NMEPEeKJIIYEHN, OCYIIEeCTBIsIeMbIX B TEIJIOBBIX CeTHAX,
B TOM 4YHCJIe NEePeKJIIYeHHH TeIIOBbIX HATPY30K MEXK1Y MCTOYHMKAMH TeII0BO
JHEPrum
Hapsiny ¢ o6branabv s 'UC pazneneHremM 0o0bEKTOB HAa KOHTYPBI, IOMAaHbBIE, CHMBOJIBI,

Zulu moanepXHBaeT JIMHEHHO-Y3JIOBYIO  TOIOJOTHIO, YTO TIO3BOJIAET MOJAEIHPOBATH
WH)XCHEPHBIC U IPYTUE CETH.

Tononoruueckas cereBas MOJAETb MPEICTABISET COO0H rpad ceTu, y3laMH KOTOPOTo
SIBIISTIOTCSI TOYEYHBIE OOBEKTHhI (KOJIOAII, UCTOYHUKH, 3aIBMIKKH, PYOWIBHHUKH, TMEPEKPECTKH,
NOTPEOUTENH U T. 11.), a peOpamu rpada sSBISIOTCS JTUHEHHbIE 00BEKThI (Kabenu, TpyOoormpoBoIbl,
YYaCTKH JIOPOIKHOU CETH U T. II.).

Tononoruueckuii  pemakTop co3gaeT MaTeMaTHYECKyld Monenb rpada  ceTH
HETIOCPEJICTBEHHO B IpoIiecce BBoJA (pricoBanus) rpaduyueckoit mHpopMmaruu. [Tpumep Momenn
CETH TPE/ICTaBIICH Ha pucyHke 3.18.
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Pucynok 18 - MoaenupoBanue ceteit Icnonb3ysa MoI€NIb CETH MOKHO PEIIATh PSI
TOIOJIOTMYECKUX 3a/1ad: MOMCK KpaT4yaWIlIero IyTH, aHAJIu3 CBA3HOCTH, aHAIM3 KOJIEL, aHaIU3
OTKJIIOUEHUH, TMOUCK, TMOUCK OJKalIed 3aropHOW apMaTyphl, OTKIIOYAIOIIEH YJacTOK OT
HMCTOYHUKOB, UJIU MIOJHOCTBIO H30JUPYIOLIEN YYACTOK U T. II.

6. Pacuyer 0ajiaHCOB Ten/I0BOH JHEPruM MO HMCTOYHHKAM TeIJUIOBOW JHEPruH U IO
TEPPUTOPHATBLHOMY IIPU3HAKY




Henbto 3amaun SBISETCS ONpPENEICHHE MHUHUMAIbHO HEOOXOAMMON TeMIlepaTypbl
TEIUIOHOCUTENS] Ha BBIXOJE W3 HMCTOYHMKA Il OOECledyeHus y 3aJaHHOTO IOTpeOuTens
TEMIEPATYpPbl BHYTPEHHETO BO3/1yXa HE HU)KE PACUETHOM.

7. Pacuer norepnb Ten10Boi YHEPruu Yyepe3 M30JSIIUI0 U C YTeYKAMHU TENJIOHOCHTEJIs

Pacuer cucreM TerniuocHaOXeHUsI MOKET MPOU3BOAUTHCS C YUETOM YTEUEK M3 TEIUIOBOM
CETH M CUCTEM TEILIONOTPEOJICHHUS, a TAK)KE TEIUIOBBIX MOTEPh B TPYOOIIPOBOIaX TEILIOBOM CETH.

Pacyer TemnoBBIX mMOTEph BemeTcs JHOO MO HOPMATUBHBIM MOTEpsSM, JHOO TIO
(haKTUYECKOMY COCTOSTHUIO U30JISIINU.

[enbto naHHOTO pacueTa SBISETCS OMpe/esieHne HOPMATUBHBIX TEIUIOBBIX MOTEPh Yepe3
U30JISIIMIO TPYOOTpoBOo10B. TermioBbie MOTEpU ONPEACIIAIOTCS CYMMapHO 3a T'oJ] ¢ pa30UBKOI 10
mecsinam. Ilpumep pacyera HOPMATHUBHBIX IOTEPb TEIUIOBOM HHEPrUM 4Yepe3 H3OJSIHI0
MpeacTaBiIeH Ha pucyHke 3.19.

A =]
o- Tennosad ceTb padguir CpeaHeronossie Pacuer noreps Coxpais
- KaTensHan N 1 Tue 300 Toa %0 The [B5 Trpyrr 00 .
LT -1 Orer
: Thog [150.0 Tes 200 Trog 520 Tnoge 100
U1 -1(rec @ CyrimapHBIE Mo NOAGETH
poun-z2 Tofp 700 Tofp (430 Mo aaHHoMY Y3y
= UTN -2 [MBC)
/| NonpaBoyHBN K03 PEHLMEHT Ha HOPMEI TENAOBEIX NOTEPE Brnaaensuel
V| Pycciue 3aronoBkH B oTyeTe (Bee enanensusi] -
Mecau | M| Mpo |Tre |Trp | Tron | Tofip [ Tee | Ono Mkan| Gofp Mkan Gyr_non 7| Gyr_noa | Gyr_opT | Oyr_ofp | Gyr_nor 7 | Dyr_nor
{Anespe 0 744 10 10 1045 543 50 3330 1B6.7 2234 192 2341 11.8 1987 116
TTTTTT"A p A0 10 600 00 50 00 0o (i 0o oo [ili} 00 0o
Feepane 0 672 300 00 1500 70.0 00 4454 1909 2018 238 2100 138 179.4 128
na 300 00 6O 00 OO0 00 oo 0o oo oo oo oo oo
Mapr 0 744 00 D00 770 450 00 3388 1452 2323 187 235.0 106 1987 101
no 00 00 e00 00 00 00 0o oo 0o oo oo 0o 0o
Ampene O 720 00 00 770 450 OO0 3278 1405 2248 15.2 2274 102 1923 98
no 00 o0 &00 00 00 00 oo oo oo oo oo 0o oo
ali 0 744 00 00 770 450 00 3388 1452 2323 157 235.0 106 1987 101
na oo 00 60O 00 OO0 00 oo 0o oo oo oo oo oo
HioHe oan 00 00 F0 450 00 2471 1059 105.0 60 1056 48 1923 a8
n 720 00 o0 e00 00 oo 718 17.0 1210 73 1231 oo 0o oo
Hione oo 00 00 F70 450 00 2653 109.4 1088 B2 109 43 1987 101
N 744 00 00 600 00 00 743 176 1250 75 1272 oo oo oo
Apryct oo 00 oo 770 450 00 3553 1094 1085 B2 1081 43 1987 101
N 74 00 00 6E&OO 00 00 743 176 1250 75 1272 oo oo oo
Cewradpe 0 720 00 00 770 450 00 3279 1405 2248 15.2 2274 102 1923 98
na oo 00 6O 00 OO0 00 oo 0o oo oo oo oo oo
Okradpe O 744 00 00 770 450 00 3388 1452 2323 187 235.0 106 1987 101
no 00 00 e00 00 00 00 0o oo 0o oo oo 0o 0o
Homgpe 0 720 00 00 770 450 00 3279 1405 2248 152 2274 102 1923 a8
no 00 o0 &00 00 00 00 oo oo oo oo oo 0o oo
Oekatpe O 744 00 00 770 450 00 3288 1452 2323 187 2350 106 1987 101
na oo 00 60O 00 OO0 00 oo 0o oo oo oo oo oo
Hroro: 4151.6  1737.0 2727.7 1918 27675 1132 2339.2 1243

Pucynok 19 - PacueT HOpMaTUBHBIX OTEPh TEINIOBOI SHEPTHH Yepe3 U3OIAIUI0

[IpocMoTpeTh pe3ynbTaThl pacueTa MOKHO KaK CyMMAapHO 110 BCEW TEIJIOBOM CETH, TakK U
[0 KaXXJIOMY OTIEJIbHO B35TOMY HMCTOYHMKY TEIIJIOBOM DHEPrMM M KaKJOMY LEHTPaIbHOMY
terioBoMy myHKTY (LITII). Pacuer MoxeT OBITh BBINOJIHEH C YYETOM HOINPAaBOYHBIX
K03(PUIIMEHTOB Ha HOPMBI TETJIOBBIX OTEPb.

Pe3ynpTaThl BHIIOIHEHHBIX pacue€TOB MOKHO 3KcnopTHpoBath B MS Excel.

8. Pacuer moka3areseid HAAe:KHOCTH TEIJIOCHAOKEHUS

[lens pacueTa — KOJUYECTBEHHAs OIICHKA HAJICKHOCTH TEIJIOCHAOKEHUS TOTpeOuTenei
B TC cucreM 1EHTPAIM30BAaHHOTO TEIJIOCHAOKEHUS U OOOCHOBAaHHME HEOOXOIUMBIX
MEPOTIPUITHI 1O JOCTIKEHUIO TpeOyeMoi HaIe)KHOCTH I KaXKI0TO MOTPeOUTeIIsI.

Pacuer BbINONHSETCS B COOTBETCTBUU C METOMKON U allTOPUTMOM pacueTa HaJIeXKHOCTH
TEIUIOBBIX CeTeH Mpu pa3paboTKe CXeM TeIMJI0CHA0KEHUS TOPOJIOB.




9. I'pynnoBble M3MeHeHHSsI XaPAKTEPUCTHK 00beKTOB (YYaCTKOB TeEIUIOBBIX CeTel,
norpeduTesieil) MO0 3aJaHHBIM KPHUTEPUSAM C LEJbI0 MOJAEJTMPOBAHUA PA3JTUYHBIX
NepCneKTUBHBIX BADUAHTOB CXeM TeIJIOCHAOKEeH s
Zulu 103BOJISIET MPOBOAUTH AHAJIM3 JIAHHBIX, BKIIIOYAsl MPOCTPAHCTBEHHBIE (T€OMETpus,

I01Ia b, AJIMHA, IEPUMETP, TUII 00BEKTAa, PEKUM, LIBET, TEKCT U JIp.).

Cucrema 1o3BOJISIET JeNiaTh MPOU3BOJIbHBIE BHIOOPKHU JAaHHBIX IO 3a/laHHBIM YCJIOBHSIM C
BO3MOXXHOCTBIO BbIICJICHUS! OOBEKTOB, COXpAaHEHHE pPe3yJbTaTOB B TaOIWIaX, JKCIOPTa B
Microsoft Excel.

B mpocTpaHCTBEHHBIX 3ampocax MOTYT OJAHOBPEMEHHO Yy4YacTBOBAaTh TpaduyecKue u
CEMaHTHYECKUE JaHHBIC, OTHOCSINUECS K PA3HBIM CIIOSIM.

3ampockl MOTYT (GOPMHUPOBATHCS MPSMO HA KapTe, B OKHAX CEMaHTUYECKOW HH(popManuu,
CHEIHMANIbHBIX JAHaliorax-reHepaTopax 3ampocos, aubo B Buiae 3amnpoca SQL ¢ ucnons3oBaHueM
pacmmpennst OGC (pucynok 3.20).

Onepanuu, nogaepxuBaembie Zulu, ¢ OKHOM ceMaHTUYEeCKOM UH(OpMaLIUU:

OTKpBITHE OKHA CEMaHTUYECKON MHOpMAIIHH;
noJiyueHue HHGOopMaIUH Mo 00BEKTaM CIIOS;

BBOJI M pEIaKTHUPOBaHUE HHPOPMAIINH 110 00BEKTaM CJIOS;
BBITIOJTHEHHE 3aIPOCOB K 0a3aM JaHHBIX;

oToOpaKeHHe Pe3yIbTaToB 3arpoca K 0a3e JaHHBIX HA KapTe;
COXPaHEHHUE yCIIOBH 3a1poca;

COXpaHEHUE Pe3yabTaTOB 3aMpoca;

MIPOCMOTP U MeYaTh OTYETOB;

AKCIOPT AaHHBIX B (hopmat Microsoft Excel;

skcnopt naHHeix B HTML crpanuny;

HACTpOIKa BU]a OKHA CEMaHTHUYECKON MH(pOpMAIIH.
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Pucynok.20 - 'enepaTop NpocTpaHCTBEHHO-CEMAaHTUYECKHUX 3aIIPOCOB

10.  CpaBHuTenbHBbIEe mnbe3oMeTpUUYecKHe TIpadpuku st Ppa3padoTKH M aHAJM3a
clleHApHeB MepPCleKTUBHOI0 Pa3BUTHS TEIJIOBBIX ceTell




Lenbto mocrpoeHuss MbE30OMETPUUYECKOTO TpaduKka sBISETCS HArIsgHas WILTIOCTPAIHS
pe3yJbTaTOB T'HIPABIMUYECKOTO pacuera (HajaaJ04HOro, MOBEPOYHOro, KOHCTPYKTOpCKoro). [lpu
3TOM Ha 3KPaH BBIBOJIATCS:

JMHUA JaBJICHUS B [TOJIAIOIIEM TPYOOIIPOBOJIE;

JIUHUS 1aBlIeHUS] B 00paTHOM TPyOONpPOBOJIE;
JIUHUS TIOBEPXHOCTH 3EMIIH;

JUHUS TIOTEPh HaIlopa Ha 1aibe;

BBICOTA 3/JaHMUS;

JIUHUS BCKUTIAHUS;

JIMHUS CTaTUYECKOro Haropa.

° [Ipumep mbe3omeTpuueckoro rpaduka mpeacraBieH Ha pucyHke 3.21. Ller u
CTWJIb JIMHUM 337a€TCs TI0JIb30BATEIIEM.
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Hanop, m
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HannieHoEsHWE yana Thy e
Meogesmdeckas BLICOTE, M 13 14 15 16 25 kal 29 18 iil

Hanop B obpaTHOM TRYGONPOBOAE, M 26235 26.748 27.082 27413 42.709 43.257 4413 45.494 46102
Pacnonarsemeii Hanop, t B9 12 B8 248 BV.377 EEB.395 93 264 43999 46518 42 BB5 4097
ANHHE YHECTES, M 3483 2491 3667 3285 7254 5516 325 682

JMaEmMeTR yHACTES, I 01 04 o1 o1 a1 007 0.05 0.05

MoTepu Hanopa B Nogswwen TRyGonpoeoae, M 0852 0557 063 0.544 1.009 1607 2469 1105

NoTepu Hanopa & ofpaTHoM TpySoNpoBogE, m 0513 0313 0351 0.296 0.545 0.874 1.363 0605

CKOROCTE AEMHEHMA BOLEI B NOJ.TR-4E, MG 1.062 0853 0834 0752 0.752 0916 1.19 0525

CKOROCTE AEM#EHMA BOLEI B O0R.TR-48, MIC -0.78 -7 -0E15 -0.554 -0.554 0675 -0.878 -0.39

¥AENEHEIE AMHERHEIZ NOTERW B 112, M 2323 18.711 14.354 11.649 11.649 27.01 59.453 13,663 _l;l
I B

Pucynok 21 - [Ipumep nmbe3oMeTpuieckoro rpaduxa

B Tabnune mox rtpadumKoM BBIBOAATCS s KaXKIOTO Yy371a CETH HAaUMEHOBAaHHE,
reojie3uyeckas OTMETKa, BBICOTa TMOTPEOUTENs, HAmopbl B TMOJAKOIEM U O0OpaTHOM
TpyOOIIpPOBOJIaX, BEIMYMHA JAPOCCEIMPYEMOTO Hamopa Ha Imaibax y morpeOurtenei, morepu
Haropa 1no ydJaCTkam TEIIOBOU CCTHU, CKOPOCTU ABMKCHUA BOAbLI HA yJaCTKax TEIJIOBOU CETH U
T. 1. KonrgecTBo BRIBOAMMOM 1101 TpadkoM HH(POPMAITIH HACTPAMBACTCS MTOJIH30BATEIIEM.

11. PacyeTHoe MoJeIHpPOBAHHE, BbINOJHEHHOe mNpH  pa3padorke  «Cxema
TeNJOCHAOKeHUs B AIMUHUCTPATUBHBIX TPAHUIIAX MYHUIIMNIAJBHOT0 00pa30BaHus
ropoa TBeps Ha nepuoa 10 2028 roaa, mo cocrosinuio Ha 2017 rom»

B xone pabot no pazpadoTke «Cxema TeTIOCHA0KEHUS B aIMUHUCTPATUBHBIX TPAaHUIIAX
MYyHUIIMTIaJIbHOTO 00pa3oBaHus ropoja Tepb Ha nepuon a0 2028 rona, no coctosnuio Ha 2017
roJl» aKTyaJU3UpOBaHA IJIEKTPOHHAS MOJIENb CHCTEMbI IIEHTPAIM30BAHHOIO TEIUIOCHAOKEHUS
ropojia Ha 0asze CBeJEHUH, MPEAOCTaBICHHbBIX 3aKa3ynMKoM. /laHHas MOenb BBINOJIHEHA B BHJIE
BEKTOPHBIX CJIOEB, HAJIOKEHHBIX Ha CXeMy ropoja. Bce ruapaBinyeckre pacyeTbl BHITOTHEHbI
Ha OCHOBE JaHHOW Mojenu. Pe3ynbraThl pacdyeToB 3aHECEHbl B HMHTEPAKTUBHBIE TaOIHIIBI
AJIEMEHTOB MOJEIIN.




DnexTpoHHas MOJAENb NpeaHa3HadeHa i (OpMUPOBAHMS €IWHOM MpPOTrpaMMHO-
WH(OPMAIIMOHHOW Cpelbl, C TIENbI0 CO3/IaHUs OOIIETOPOJICKON DIIGKTPOHHOW  CXEMBbI
CYIIECTBYIOIIUX TEIUIOBBIX CeTell W OOBEKTOB CHCTEMBl TEIUIOCHAOKEHHWS, MPHUBI3AHHBIX K
TONOTpagpUIECKON OCHOBE TOPO/A.

- «TC_ABapuiiHbIii_2» — CIIOil MPEACTaBISET COO0M CIPOTHOZUPYEMYIO IEKTPOHHYIO
MoOJIeJIb CHCTEMbI TEIUIOCHAOXKEHHs B aBapuilHOM pexxume (1 BapuaHT) HpU NEPEeKIIOUEHUU
noTpedureneit korenpbHOU «tOxHas» Ha TOLI-4;

- «TC_ABapuiinblii_3» — ol npeacTaBiseT cOO0H CIPOTHO3UPYEMYIO IJIEKTPOHHYIO
MOJIeJIb CHCTEMbI TEIUIOCHA0XKEHHS B aBapUHOM peXuMme (2 BapHaHT) HpU MEPEeKIIOUEHUU
norpedureneit TOL[-4 u kotenbHO# «lOxHas» obmieit Harpyskoii 118 I'kan/a va TOL[-1 u TOL-
3;

- «TC oronurenbubiii 120» — cioli mpencraBiser COOOW AJIEKTPOHHYIO MOJCIb
(aKTHUECKOW CHCTEMBI TEIIOCHA0KEHHUSI B PACUCTHBIX YCIOBHUSAX IPHU CPe3Ke TEMIEpaTypHOTO
rpajuka Ha 120°C B BuAe YyCIOBHBIX 0003HAYEHM: UCTOYHHK TEIJIOBOM SHEPTUU, YYaCTKU
TEIUIOBBIX CETEH, TEIJIOBbIE KaMepbl, Y3Jbl U MOTpeOuTenu TeruioBo sHepruu. Kaxnoe
YCIIOBHOE 0003HAYEHHE AJIEKTPOHHOM CXEeMbl TEIJIOCHA0KEeHMsI CBsI3aHO ¢ 0a30i JaHHBIX, B
KOTOPYIO BBEJIE€HA HCXOJHAas WHQPOpPMAaNus, TIPENOCTaBICHHAsS 3aKa3uuKOM, pPEe3yJIbTaThl
WHXCHEPHBIX PacyeTOB U U3MEPEHHIA;

- «TC_oronureabHsblii_120 2 BapuaHT» — CIOW MpeACTaBIseT COOOM SIEKTPOHHYIO
MO/JIeJIb MEePCIEKTUBHOM CHUCTEMBI TEIJIOCHAOKEHUS B OTONMUTEIbHBIA MEPUOJI C YYETOM PadOThI
TOL-4 nmo TK820 (p-u IlpuBok3anbHOUM Tmuiomanu, 3eneHwlid np-a, 0-p Llanoma) c¢ ydyetom
MPOBEJICHHBIX MEPONPUATUN, B BHUJIE YCIOBHBIX 0003HAYEHMIi: MCTOYHHUK TEIUIOBOW SHEPTuH,
YUYaCTKU TEIJIOBBIX CETEH, TEIUIOBbIE KaMEPhI, y3JIbl U MOTPEOUTENH TeIIoBOM 3Heprun. Kaxnoe
YCIIOBHOE 0003HAUYEHHUE HIIEKTPOHHOW CXEMBbl TEIUIOCHAOKEHHWs CBS3aHO C 0a30i JaHHBIX, B
KOTOPYIO BBEJIE€HA HCXOJHAas WHQPOpPMAaNus, TIPENOCTaBICHHAsS 3aKa3uuKOM, pPEe3yJIbTaThl
WHXXEHEPHBIX PACUETOB U U3MEPEHUIA;

— «TC_nerHuit» cjoil mpencTaBiaseT cCO00 AIEKTPOHHYIO MOJEIb PaOOThl CHUCTEMBI
TEIUIOCHAOXKEHUsI B JIETHUIM MEpHOJ B BHJIE YCIOBHBIX O003HAUEHMI: UCTOYHUK TETIIOBOU
DHEPruM, Y4YaCTKU TEIJIOBBIX CETEH, TEMJIOBbIE KaMepbl, Y3Jbl M MOTPEOUTENH TEeII0BOM
sHeprun. Kaxnoe ycioBHoe 00O3Hau€HHE DJIEKTPOHHON CXEMBbI TEIUIOCHAOKEHUS CBS3aHO C
0a30if JaHHBIX, B KOTOPYIO BBEJeHA HCXOAHAs MHGoOpMaIus, MpelocTaBleHHas 3aKa3uyuKoM,
pe3yabTaThl MHKEHEPHBIX PACYETOB M U3MEPEHUM;

— «TC_nernmii_2» cnoii npeacrasiseT co00il 3JIEKTPOHHYIO MOJENIb PabOThl CHUCTEMBI
TEIUIOCHA0KEHUs B JIETHUHM MEPHUOJ NEpPEeKIIoueHnH notpedureneii korenbHol FOxnas k TOL[-4
B BHUJE YCJIOBHBIX O0O3HAYEHWH: MCTOYHUK TEIJIOBOM DSHEPIUHU, YYaCTKH TEIUIOBBIX CETeH,
TEIUIOBBIE KaMepbl, y3JIbl U MOTpeOUTENN TeruloBol sHepruu. Kaxnoe ycioBHoe o0o3HaYeHHE
AIIEKTPOHHOMN CXEMBbI TEIUIOCHA0KEHHUS CBA3aHO ¢ 0a30i TaHHBIX, B KOTOPYIO BBEJECHA UCXOIHAs
uHpopMalLKs, TPEAOCTaBICHHAs 3aKa3uWKOM, pe3yiabTaTbl HMHXXEHEPHBIX pacueToB U
U3MEPEHHUI;

— «2020_TC_oronureabnsblii_120» cioii npenacrtaBiser coO0i 3JIEKTPOHHYIO MOJENb
paboOTBl CUCTEMBI TEIUIOCHAOKEHUS B TEPCIEKTUBHBIA TEPHUOA C YUYETOM MEPONPUATHA |
noAKIoueHun notpebuteneit mo 2020 roma B BHJE YCIOBHBIX OOO3HAYEHUW: HCTOYHHK
TEIJIOBOM DSHEPIHH, YYacTKH TEIUIOBBIX CETeH, TEIUIOBbIE KaMepbl, Y3JIbl M MOTpeOHTENnn
TerIoBOM »Heprun. Kaxkmoe ycioBHOE 00O3HAUYCHHE DJIEKTPOHHOW CXEMbl TEIUIOCHAOKEHUs




CBA3aHO C 0a30il JaHHBIX, B KOTOPYIO BBEJeHa HCXOAHAas HH(OpManus, NpeaocTaBiIeHHAas
3aKa3yMKoOM, pe3yJbTaThl HHKEHEPHBIX PacUeTOB U U3MEPEHMI;

DJNEeKTpOHHAsT MOJIENIb BBHIMOJIHEHA B MECTHOH CHCTEME KOOPIMHAT C reorpaduueckoi
NpUBSA3KON. DneKTpoHHas Kaprta (Mojenb) B ¢popmare 'IC Zulu npukiansiBaeTcsi Ha HOCUTENE
CD pauck BMeCTe ¢ TEKCTOBBIMHU H I'pa)MUeCKUMHU MaTepraIaMu.




