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1. OBIIEE HABHAYEHUE 3JIEKTPOHHOM MOJIEJIA CUCTEMBI
TEINNVIOCHABKEHU A

DJeKTpOHHAs MOJIENb CHCTEMBI TeriocHab)eHns O3epcKoro ropoiCKoro okpyra paspabo-
TaHa B COOTBETCTBUH ¢ TpeboBanmsiMu denepanpHoro 3akoHa Ned3-190 «O TennocHaO)eHUN» U
[ToctanoBnenus I[IpaButenbctBa PO Nel54 «O TpeGoBaHMAX K CXeMaM TEIJIOCHAOKEHHUs, T0-
PAAKY UX pa3paOOTKU U YTBEPIKICHUS.

®enepanbhbiil 3akoH 0T 27 utonst 2010 r. Ne 190-®3 «O temnocHabX eHUN» 3aKOHOa-
TENBHO OIpeNeseT He0OXOUMOCTh CO3/IaHUs M UCTIOIb30BaHUSI KOMITBIOTEPHBIX JICKTPOHHBIX
MoJieJIel CUCTEM TeITIOCHA0XKEHHS TOPOIOB.

[ToctanoBnenue [IpaBurensctBa PO Nol54 «O TpeOGoBaHUSAX K cXeMaM TEIJIOCHAOKEHUS,
MOPSIIKY UX pa3paboTKu U yTBepxkAeHUs», U TyHKT 7 CtaThu 23 @3 Ne 190 «O ternocHabKeHU»
CoJIep’KaT METOJIMYECKUE YKa3aHusl, PErIaMEHTUPYIOIME COCTaB, TPEOOBAaHUS U MOPSAJOK pa3pa-
OO0TKH CXeM TEeIJIOCHA0XKEeHHUS MTOCENIEHUI 1 TOPOJICKUX OKpYroB. B umcine 3Tux TpeboBanuii yka-
3aHO Ha HEOOXOJUMOCTh HAJIMYMS B KaueCTBE 00s3aTEIBLHOrO pas3zesia CXeMbl TEIUIOCHAOKEHUS
AIEKTPOHHOW MOJIETIH.

OtnenpHas rnaBa « TpeOoBaHUI K cXeMaM TEIUIOCHA0KEHUS», OMMCHIBACT CO/CPIKAaHUE U
(byHKIIMOHATIbHBIE XapaKTEPUCTUKU JICKTPOHHBIX MOJIe]Ie KaKk COCTaBHOM YaCTH CXEMbl TEILIO-
cHaOKeHusl.

CornacHo ompeneneHuro npasurenscTBa Poccuiickoit denepanun 31€KTpoOHHAs MOJIENb
CETH TEIUIOCHA0XKEHUS — 3TO KOMIUIEKC MporpamMm U 0a3 JaHHBIX, OMHMCHIBAIOIIUN TOMOJIOTHIO
HApYXXHBIX CeTe U COOPYKEHUU TEIIOCHAOKEHUS, UX TEXHUYECKHE M PEeKUMHBIC XapaKTepu-
CTUKH U MO3BOJIAIOMINI MPOBOAUTH THIPABINYECKHE PACUETHI.

DIeKTpOHHAasE MOJIEIIb, B TIEPBYIO OUepeb, HeoOxoauma it 2PGEeKTUBHOM OLIEHKH paOOThI
CHCTEM TEIJIOCHAOKEHHS, a TAK)KE MPOUUX UHKEHEPHBIX CUCTEM.

Cozntanue 3JeKTpPOHHOM MOJIEH TO3BOJISET:

* D¢ (heKTUBHO COCTaBIATH MIIAHBI IEPCTIEKTUBHOTO Pa3BUTHS;

* BEIMOMHATh THAPABINYECKUI pacyeT U aHAIN3 BO3MOXKHBIX MOCIECTBUN TUIAHOBBIX TI€-
PEKJIFOUEHMI Ha MAaruCTPaJIbHOU CETH;

* BoisBIIATE neperpy>KeHHbIC YIaCTKH CETH  000PYT0OBaHUS, IUMUTHPYIOIIUE POy CKHYIO
CIIOCOOHOCTD;

* BBISBISATH y9aCTKU C TIOBBIMIEHHBIMU THIPABINYECKUMU COMPOTUBIICHUSIM U CKPBITHIMU
yTEUKaMHU;

* MopenupoBath aBapuifHbIE CUTYaIlUU HA CETH U 0OOCHOBBIBATH MEPOTIPUSATHS 10 ONITUMHU-
3alMU MOCIJIEICTBUI 3TUX ABAPHUIA;

* OcylIeCTBIATh MOUCK 33JBUKEK, OTKIIOYAIOIINX aBapUNHBIM y4acTOK BOJOMPOBOJIHOM




CeTH.

KOMIIOHEHTHI 37IEKTPOHHON MOJIENH:

— MporpaMMHOe 00eCTIeYeHHE, TTO3BOJIAIONIEE ONMICATh BCE TEXHOIOTUYECKHE O0BEKTHI, CO-
CTaBJISIIOIINE CHCTEMY, B MX COBOKYITHOCTH M B3aUMOCBSI3H, M HA OCHOBE 3TOT'0 OMMCAHUS, PEeLIaTh
BECh CIIEKTP PaCUETHO-aHAIUTUYECKUX 3a]1a4, HEOOXOAMMBIX ISl MHOTOBAPHAHTHOT'O MOJIEIINPO-
BaHUs PEKUMOB pabOThI BCEM CUCTEMBI U €€ OTAEIbHBIX AIEMEHTOB;

— CpelCTBa CO3JIaHMsI M BU3yaIH3alMy rpa)uueckoro NpeCcTaBiICHUs CeTe B MPUBS3KE K
IUTaHy TEPPUTOPUHU, HEPA3PBIBHO CBSI3aHHBIE CO CPEJICTBAMU TEXHOJIOTUYECKOTO OMHCAHUS 00b-
€KTOB CHCTEMBbI M UX CBSI3HOCTH;

— JIaHHBIE, ONIMCBIBAIOIINE KaXKAbIH B OTJIEIBHOCTH 3JIEMEHTAPHBIM OOBEKT U BCIO COBOKYTI-
HOCTh OOBEKTOB, COCTABIISIONIMX CUCTEMY — OT MCTOYHHMKA U BIUIOTH JI0 KaXKJOTO MOTPEOUTEIs,
BKJIIOYasi BCE TPYOOIIPOBO/IbI, & TAKXKE DJIEKTPOHHBIN MJIaH MECTHOCTH, K KOTOPOMY IpHBSI3aHa

MOJCJIb CUCTCMEI.



2. PACYHETHBIE MOAYJIN YJIEKTPOHHOM MOJAEJIN
2.1. O0mme mMoJI0KeHUus

DNeKTpOHHAsE MOJIENIb CUCTEMBI TeIruiocHa0keHus: O3epcKoro ropoJICKOro OKpyra cosjiaHa
Ha O0a3e mporpammHoro komiuiekca «ZuluThermo», paspaborannoro OOO «Ilomaurepm»
(r. Cankr- IletepOypr).

[Tox 2eKTPOHHON MOJIEBIO CUCTEMBI TEIUIOCHAOKEHUS TIOHUMAETCSl MaTeEMaTHYeCcKas MO-
JIeNIb 3TOIM CHCTEMBbI, MpUBs3aHHAs K Tonorpaduueckoil OCHOBE ropojia, MpelHa3HauYeHHas AJis
MMUTAIIMOHHOTO MOJICJINPOBAHUS BCEX MPOIIECCOB, MPOTEKAIOUINX B HEH.

[Tporpammusiii kommieke «ZuluThermo» momydnn MHUPOKOE pacHpOCTpaHEHUE Ha MpeJ-
NpUATHAX TEIUIOBBIX ceTeil. B wacTtHOCTH, ropogoB: MockBa, Exarepun0Oypr, Cankr-IlerepOypr,
Jlunenx v B HACTOSAIINI MOMEHT SIBIISIeTCSl HanboJee pacpoCTpaHeHHBIM Ha Tepputopun Poccuun
(6onee 4000 mosb30BaTENECH ).

Komruiekc 1mo3BosisieT pacCUUThIBaTh TYIIMKOBBIE U KOJIBLEBBIE CETH (KOJUYECTBO KOJIEL B
CETH HEOI'PAaHUYEHHO), a TAKXKE JIBYX, TPEX, YEThIPEXTPYOHbIE UJIM MHOTOTPYOHBIE CUCTEMBI TEI-
JIOCHA0>KEHHUS, B TOM YHUCJE C MOBBICUTEIbHBIMH HACOCHBIMHU CTAHIIUSMU U JPOCCEIUPYIOMIUMU
yCTpoiicTBamMu, paboTaroKe OT OAHOTO WIM HECKOJIbKUX HCTOYHUKOB.

[IporpaMma mnpegycMaTpUBAaeT BBIIOJHEHUE TEIUIOIMIPABIMYECKOTO pacuyeTa CHCTEMBI
LEHTPAJIN30BaHHOIO TEIUIOCHAOKEHUS ¢ OTPEOUTESIMH, OJKIOYEHHBIMU K TEIUIOBOI CETH 110
pa3InyYHbIM cxemaM. Pacder cucteM TermocHaOXEeHUSI MOXKET MPOU3BOJIUTHCS C YUETOM yTEUYeK
U3 TEIJIOBOM CETU M CHCTEM TeIIONOTpeOsIeHus, a Takke TEIUIOBBIX MOTeph B TpyOOmpoBoJax
TEIIOBOM ceTH. PacueTr TeroBhIX MOTEph BEAETCSA JUOO 1O HOPMATUBHBIM MOTEPSM, JINOO MO
(haKkTUYECKOMY COCTOSTHUIO U3O0JISIINH.

Pe3ynbTaThl pacueToB MOTYT ObITh SKcIopTHpOoBaHbl B MS Excel, HarnsqHo npeacTaBieHsl
C TIOMOIIBIO0 TEMATUYECKON PacKpacku M Mbe3oMeTpuueckux rpaduxos. Kaprorpaguueckuii ma-
TepHall U cXeMa TEIJIOBBIX ceTel MOTYT OBbITh OOPMIIEHBI B BUJIE JOKYMEHTA C UCIOJIb30BAHUEM

MakeTa 1rneyaTu.

2.2. ba3oBbIil KOMILIEKC

['eoundpopmanmonnas cucreMa «Zuluy W TPOrpaMMHO-PAaCUYETHBI  KOMIUIEKC
«ZuluThermo» mno3BosiseT pemaTh HEOOXOAMMBIN 11 pa3paboTku Cxembl TEIIOCHAOKeHUs
O3epcKoro ropoACKoro okpyra Habop 3aaad:

— ABTOMAaTHYECKH CO3/1aBaTh AJIEKTPOHHYIO MOJIENIb CUCTEMbI TETNIOCHAOKEHUS TIPH HaHe-
CEHHH €€ Ha KapTy ropojia ¢ rpapuecKum mpeIcTaBIeHueM 00bEKTOB, C IIPUBSI3KON K TOIOTpa-

@HHGCKOﬁ OCHOBE€ H ITOJTHBIM TOITOJIOTHYCCKHUM OITMCAHHUEM CBA3HOCTHU O6’I)GKTOB;




— IIpoBOANTE MACTIOPTU3ALMIO CUCTEMBI TEIUIOCHA0XKEHUS;

— BBINOAHATS r’UAPAaBINYECKUM pacueT TEIIOBBIX CETEN;

— MogaenupoBarb Bce BUJbl MEPEKIIOYEHHM, OCYILIECTBIISIEMbIE B TEIJIOBBIX CETSIX, B TOM
YHCJIE NEPEKIIIOYEHUS TEIUIOBBIX HArPY30K MEXKAY UCTOYHUKAMU TEIUIOBOU YHEPTUH;

— BrinonHATh pacueT 6alaHCOB 0 CETEBOM BOJIE M TEIUIOBOM YHEPIUU IO KAXKJIOMY MCTOY-
HUKY TEIIJIOBOM DHEPIUH;

— OcyuiecTBIATh pacueT NOTEPh TEIIOBOM SHEPTUU YEPE3 UOIISILMIO U C YTEUKaMH TEILI0-
HOCHTEJIS;

— IIpoBOAMTE IrpyNIIOBbIE H3MEHEHMS XapaKTEPUCTUK 00BEKTOB (Y4aCTKOB TEIUIOBBIX CETeH,
NOTpeOUTENEH) 1O 3aJlaHHBIM KPUTEPHAM C LENbI0 MOJICIMPOBAHUS PA3IUYHBIX IEPCIIEKTUBHBIX
BapHUaHTOB CXEMBI TEINIOCHA0KEHUS;

— Ctpouth nbe3oMeTpudeckrue rpauku U Mpou3BOAUTE UX CPaBHEHUE JUIs pa3pabOTKU U
aHaJIM3a CLIEHApPHUEB NEPCIIEKTUBHOIO Pa3BUTHS TEIUIOBBIX CETEH;

— CTpouTh 30HBI BIUSHUS UICTOYHUKOB Ha CETh;

— YuuThIBaTh PEKOHCTPYKIIMIO TEIJIOBBIX CETEH, CBSI3aHHYIO C YBEIMUEHUEM JUAMETPA TPY-
601poBOIOB /715 0OeceueH sl HEPCIEKTUBHBIX IPUPOCTOB TEIJIOBOM HAIPY3KHU MK C IIEPEBOJIOM
CUCTEMBI Ha IOHWKECHHBIE IAPAMETPBI TEIIJIOHOCUTEILS;

— PaccunthiBaTh TemMnepaTypHbIi TpagyK OTITYCKa TEIUIOBOW SHEPTUH /ISl K&KAOTO UCTOY-
HUKa TEIUIOBON YHEPTUU;

— IIpou3BOAUTH pacyeT OTAENbHBIX 3JIEMEHTOB CUCTEMBI TETJIOCHA0XKEHUS: PacyeTy MoJyie-
’KaT TYNHKOBBIE U KOJBIIEBBIE TEIUIOBBIE CETH, B TOM YHCJIE C HACOCHBIMM CTAaHLMSIMH U APOCCE-
JUPYIOUIMMH YCTPOHCTBaMH, paboTaroI1e OT OJHOIO WM HECKOIbKUX HCTOYHHUKOB.

[TporpamMma npeaycMaTpuBaeT TEIIOTHAPABIMYECKUNA pacyeT ¢ MPUCOEAMHEHUEM K TEeIUIO-
BOM ceTH MHIUBUAYaTbHBIX TemIoBbIX MyHKTOB (MTII) M LeHTpanbHBIX TEIUIOBBIX IYHKTOB
(ITTIT) mo HECKOIBKUM JIECATKaM CXEMHBIX pelIeHnH, IpUMEHsAeMbIX Ha TeppuTopun Poccum.

Pacuer cuctem TeniaocHa0XXeHHS MOKET MPOU3BOAMUTHCS C YUETOM YTEYEK M3 TEIJI0OBOMN
CETH U CHUCTEM TEIJIONOTPEOICHHUS, a TAK)KE TEIUIOBBIX TOTEPh B TPyOOIIPOBOaX TEIMJIOBOM CeTH,
KaK [0 HOPMaTUBHBIM MOTEPSIM, TaK U MO (PAKTUUECKOMY COCTOSIHUIO U3OJISALIH.

Pacuetsl «ZuluThermo» MoryT paboTaTh He TOJIBKO B TECHOW MHTETPALlUU C reouH(popMa-
IMOHHOM cucTeMol (B Buae moayis pacmupenus [MIC), HO U B BUAE OTAEIbHOM OMOINOTEKH
KOMIIOHEHTOB, KOTOPbIE MO3BOJISIOT BBIMOIHATH pAacUeThl U3 MPUIIOKEHHH MMoIb30BaTeNei.

3anaum, pemaembie «ZuluThermoy:

* [TocTpoenune pacueTHON MOJENN TEIUIOBOM CETH;

* HanagouHblil pacyeT TEMIOBOM CETH;

* [ToBepOUHBII1 pacyeT TEMIOBOM CETH;




* KOHCTpYKTOPCKHUI pacyeT TEIIOBOM CETH;

* Pacuer Tpebyemoii TeMnepaTypsl Ha HCTOYHHKE;

* KoMMyTalnmoHHbIE 3a/1a4H;

* [Ibe3oMeTpudecKuii rpaduk;

* Pacuer HOPMATUBHEBIX IOTEPH TCILIA YEPE3 U3O0JIAIUIO.

Pe3ynbraThl BRITOJHEHHBIX Pacue€TOB MOKHO KcnopTupoBats B MS Excel.

Hwuxe (Tabnumna 2-1) mpUBOIUTCS COMOCTaBICHUE PA3IMYHBIX T€OMH(DOPMAIIMOHHBIX CH-

creM (I'NC), moaaepKuBarouX TOMOJIOTHIO HHKEHEPHBIX CETEH.

['eorpaduyeckas nndopmanuronHas cucreMa «Zulu» obnamaer cieAayrOUIMMU JTOCTOWH-

CTBaMu, oTCyTcTBYtomuMu y MHorux ['MC:

* OTCYTCTBHEM OTpaHUYCHUN Ha 00BEM BBOAMMON HH(POpMAIINH;

* BO3MOXXHOCTBIO CAMOCTOSITEILHOIO OCBOCHUS U pa6OTBI;

* Bo3MOKHOCTBIO HanKCaHUs AOMOJHUTENbHBIX Moayiel B o6onouke ['NC

* JIpy’)KeCTBEHHBIM MHTEp(ECcCOM, CXOXKUM C TMOMYJISAPHBIMU O(GUCHBIMH TPUIOKCHUIMHI

mox Windows;

* Bo3moskHOCTBIO paboThI ¢ 00menocTynubiMu Tile-cepBepamus;

* Bo3M0XHOCTBIO IIPUBA3KHU q)OTOCHI/IMKOB K reorpa(bnquKHM KOOpAuHaTaM MCCTHOCTH;

* BO3MOKHOCTBIO OTOOpaXEeHHS ABMKYIUXCS OOBEKTOB Ha KapTe cepsepa ZuluServer 8.0

yepe3 WEB ciry:x0y WMS;

* KoHTpons 3a aBTOTpaHCIOPTOM HPEIIPUSITHS;

* Bricokoit ckopocThio 00paboTKu 00JIbIIOr0 00beMa rpadudeckoil nHGopmaruuy;

* Bo3MOXHOCTBIO NIEpEBUKEHHS IO KOMMYHUKALUAM NpeAnpusatus npu Hannuuun WEB

ZuluServer ¢ KOpPpEeKTUPOBKOM IpaUUECKUX U CEMAHTUYECKUX JAHHBIX C MOOUIIBLHOTO yCTPOMi-

CTBa, paboTatoriero noj ynpasieaueM Windows7;

* BO3MOXXHOCTBIO CO3JIaHUS MOIEIH penLe(pa MCCTHOCTHU U PCHICHUS ILCJIOTO pAa 3a4a4:

o

olpeziesieHue BBICOTHI MECTHOCTH B JIHOOOW TOUKE B rpaHUIaX TPUAHTYJISINH, BbI-
YHCJIEHUE TUIOIIA U TTOBEPXHOCTH 3a/1aHHOM 00J1acTH;

BbIUHUCIIEHHE 00beMa 3eMIISIHBIX Pa0bOT MO 3aaHHON 001acTH;

IIOCTPOECHUE U30JIMHUH C 33JaHHBIM I1IarOM IO BBICOTE;

MOCTPOEHUE 30H 3aTOIJICHHUS;

MIOCTPOEHUE pacTpa BBICOT;

MOCTPOCHHE MPOI0JILHOTO Tpoduis (pazpes3a) Mo MPOU3BOJIBLHO 33JJaHHOMY ITyTH;
ABTOMATUYECKOE 3aHECEHHE JaHHBIX 10 BBICOTHBIM OTMETKaM BO BCEX MOJYJIAX MH-

skeHepHBIX pacueToB (ZuluThermo, ZuluSteam, ZuluHydro, ZuluDrain, ZuluGaz).




Ta6auna 2-1 — ConocrapiieHue reouH(PpOPMAIHOHHBIX CHCTEM

HUBI «IloTox»
AUCT-Tpyn | HOJATEPM \p 0 o Mocksa, KB TAHOPAMA
Poccns, Poccus, r. Cankr- ESRI USA HnTerpo Poccus, r. Yoa
Pa3pa6oTunk Ykpauna r. Xapb- Poccus, r. Mocksa . .
r. Ilepmb IletepOypr L WWW.esri.com www.integro.ru
. - KOB. www.gisinfo.ru
aist.perm.ru pollterm.com.ru .
www.cltycom.ru
IIporyxTsl
Hazpanue ['MIC BET'A ZULU CityCom [Tanopama ArcGIS Huleo
PacnpocTpaHeHHOCTS B Huskas Bricokas Cpenmsist Cpenmsist Cpennsist Bricokas

Poccun

Paspabotka u

Paspabotka u

Paspabotka 1 BHeI-

npojaaxa
por mpojaaxa peHue Pa3paboTtka u nponaxa IIpomaxa mporpaMMHOTO Pa3paboTka u nponaxa
Bun nestensaOCTH MPOTPaMMHOTO
MPOTPaMMHOTO MPOTrPaMMHOTO IIPOTPaMMHOTO oOecreyeHust, | oOecredeHns, BHEAPEHUE, | MPOTPaMMHOTO 00ECIeICHUS,
Pa3paboTunka obecrnieueHwHs,
BHEIDCHIE obecrieyeHus, obecneuenus1, 00y- BHEJIpCHHE, 00yIeHHUE oOyueHme BHEJIpCHHE, 00yIeHHUE
AP ’ oOydeHme YeHHe
oOydeHme
MecTo Hax0XKAECHUS Poccus, Cankr-
Poccus, Ilepmb Ykpanna Poccus, Mocksa CIIOA Poccus, Yoa
pa3paboTunka ITetepbypr
Knuenrtckas Knuenrtckas
Knunentckas Knmnentckas Bepcus, kiueHT- | Knnentckas Bepcus, knueHT- | KimeHTckas Bepcus, KIMEHT-
ApxurexTypa BepCHsl, KIIMEHT- Bepcus, KIINEHT-
BepcHs CepBepHas BEpCUs CepBepHas BEPCUs cepBepHas BepCcust
cepBepHasi BepcHs | CepBepHast BEpCHs
BexTopuszarop Ectp Ectp Ectp Ectp Ectp Ectp
E i+ E i
TUC-BbioBep Her CTh, OOBIYHBIH Her Eers CTh, OOBIYHBIH Her
BeO + BeO
. H
TToanepxxkxa GPS Her Ectb Her Ectb Ectb, oTAEnbHBIN MOAYIH CT, peaTH3yCTCA BHEUTHIM
MOJyJIeM
Windows Windows Windows Windows 98/2000/XP, Linux Windows 98/2000/XP/7 .
[Mnardopma S ' ' Windows 98/2000/XP/7
bop 98/2000/XP 2000/XP/7 98/2000/XP/7 Kylix, Linux QT, Pocket-PC Pocket-PC
WnTtepdeiic n pacmmpeHus
dopmar
kaprorpadudeckoit 6a3pl | CoOCTBEHHBIH CoOCcTBEHHBII Her nanubIix SXF CoOCTBeHHBIH CoOcTBEeHHBIH
JIAHHBIX



http://aist.perm.ru/
http://www.politerm.com.ru/
http://www.citycom.ru/
http://www.gisinfo.ru/
http://www.esri.com/
http://www.integro.ru/
http://www.citycom.ru/citycom/index.php

DopMaT CEeMaHTUYECKOU

Paradox, dBase,
Microsoft Access,

CoOCTBCHHBIH . Het nannbix SXF Microsoft SQL Server, Oracle CoOCTBCHHBIH
0a3bl TaHHBIX Microsoft
SQLServer, Oracle
3amura 6asbl JaHHBIX OT Jla, B cepBepHOM Ja, B cepeepHoM | Jla (TpocMOTp, peaKkTHPOBa- Ha, Bce BO3MOKHOCTH
HECAaHKIIMOHUPOBAHHOTO Her ’ pPBep ’ pBep P P, P p Ha (IpocMOTp JaHHBIX U
BapHaHTe BapHaHTE HUE U T.1.)
JToCTyTIa peIaKTHPOBAHUE KapTHI)
OnTtuMu3aIus s
paboTsI ¢ Her Ja Ja Ja Ha Ha
SQL-cepBepamu
®aiin B hpopmate
Windows bitmap CranmapTHbIC pacTPOBbBIC
[Monnep>kka pacTpOBBIX BMP, WMF, (BMP), TIFF, PCX, Her 1anHbix BMP, WM F{ JPEG, n306pakerms Windows+ CranpmapTHBIC pacrposbre
¢dbopmaToB EMF PostScript m3o6paxkeHust Windows
JPG MHOYECTBO JIPYTHUX
U T
DXF, DGN, DWG, SHP
SHP, MIF/MID, S57, DXA ' ' ' '
1 1 1 Ll +
oo | oo oex | OEMIMO | | G0t D T GeN, | T VP e | 0V () DX, S0
P ’ GPS, PostScript, DBF | #PYTHX (P A petl).
HBIM MOJIYJIEM )
. . ODE, API
Brewmnii ntepdeiic | APl ActiveX | ‘arl Activex, Hermammsix | 21 ActiveX, ODBC, BDE, ActiveX, COM, AML BDE, OLE DB, API
ODBC, BDE SDK .
(mnaTdopMeHHBIH S3bIK)
Cucrtema BeieHUS
Mojtyrh Pacuer TeIoBbIX, Pacter TeMIOBHIX. I/IInyH_IeCTBeHH(?‘FO KajacTpa
Buewnue monynu I1apOBBIX, MHO03K€eCTBO pa3IU4HbIX Nmymectso", Cucrema
HaBUTAIMH 10 BOJIOTIPOBOJIHBIX, B0k reofie3nuecKux N
MIPE0CTaBICHHbBIC BOJIOTIPOBOIHBIX, MOJTyJICH PAaKTUYECKHU JIJIS HHPOPMAIIHOHHOTO
aJIPECHOMY KaHAJIN3aIUOHHBIX, pacueToB 9
pa3paboTyrkaMu " » | KaHATH3AIMOHHBIX, . nr000it oTpaciu obecreyeHus
mnany "Topon . ra3oBbIX CETEH. .
ra3oBbIX CETEH. IPaJIOCTPOUTEIILHON EATEIIb-
noctdu MOHUTOPHHI
Peanmuzanus
paspaboTyrkaMu
no>keJIaHui Bo3moxHo Bo3moxHo Bo3moxHo Bo3moxHo [IpakTHuecky HEBO3MOMXKHO Bo3moxkHO
MOJIb30BAaTENCH 1O
passuruio [10
Peanuzanus 3eMeHTOB Her Ha, B cioe Ha, B cioe Ha (Bce BumpI) Ja (Bce BHIBI) [a (Bce BuasI)
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KOHIIENTYaJIbHbIX TEIUIOBBIX, TEIUIOBBIX,
TOMOJIOTUYECKHUX MapOBBIX, BOJIOIIPOBOHBIX,
OTHOILLICHUH BOJIOTIPOBOAHBIX, | KaHAJIM3alMOHHBIX,
KaHaJIN3alUOHHBIX, ra3oBbIX ceTei
ra3oBbIX CeTeil | (JIMHEHHO-y3I0BbIE)
(nuHeliHo-
y3II0BBIC)
Hannune MexaHH3MOB, Ha, uepes
o0ecTeYnBarOINX oOMeHHEIH popmart.
OBICTPBII TIEPEHOC Tonbko
Ha, uepes N N N
CEMAHTUYECKUX U Her 6 N NIpEACTaBUTEIDL Ma, uepe3 oomennslii Gpopmar | [la, yepe3 oomenHsblit popmat | [la, uepe3 oOMeHHbIH Gopmar
KapTorpapuyeckux obmenmbiii popmar UBII «IloTok» 3a
JAHHBIX TaM, T HeT JIOTIOJTHUTEIIbHbIE
TeJIeKOMMYHHUKAIIH JICHBI'U
Bo3moxHocTh
KOPPCKTHPOBKH Ja, ¢ HeOOIBIIMMU JHa, ¢ HeOOoaBIIMMU
YCIIOBHBIX 0003HaYCHHH Her Her Ha Ja

10 POCCUMCKUM
CTaH/apTam

OTpaHUYCHUAMU

OrpaHUYCHUAMU

Bo3MoskHOCTE paboThI B
cucTeMax KOOpJIuHAT

Iockas (X, Y)

Inockas (X, ),
reojie3nuecKast, s
OTJIENILHBIX CII0EB
nceBno3D.

I[Tockas (X, Y)

[Tnockas, reone3udeckas, 3D
(OTHETBHBIN MOTYJIB)

[Tnockas, reone3ndeckas, 3D

IInockas, 3D
(oTHENBHBINA MOIYJIH)

BosmoxxHOCTB KOHTPOJIA

YacTtuaHo (depes
CIPaBOYHUK), U B

YacrtuaHo (depes
CIPaBOYHUK), U B

Ja (mytem co3maHus

Ha (mytem co3maHust

Ja (mytem co3maHus

. Her . N .
BBOJIMMOH MH(OpMALIH pacdeTHbIX pacdeTHbIX OTpaHUYNTEIICH) OTpaHHIHTENeH) OTpaHWYHTEIICH)
3a7a4ax. 3a7a4ax.
BosmoxHOCTBE
MOCTPOCHUS
a a a a a a
MIPOCTPAHCTBEHHBIX o A A A A A
3aIpocoB
Berpoennsie
Berpoennsie Berpoennsie
dopMUpOBaHHE OTYETOB CpENCTBA, BBIBOJ, B Her Bcerpoennsie cpencrsa Otuer B TXT, Paradox
cpencTaa Word. Excel cpencTsa
y

11




Cxopoctb pabotsl [UC «Zuluy ¢ 60abmmm 06beMoM rpadudeckor HHGOPMAIHMH TTPEBOC-
XOJIMT BCE reonH(OPMAIIMOHHBIC CUCTEMBI, ITPEJICTABICHHBIC B CPABHUTEIIBHOM TaOIHIIE.

JononuurenasHbie Bo3MoxkHocTH [IC «Zulu»

* OuIBTPHI MO paliOHAM;

* PabGoTa ¢ reoganHbIMU;

* Pabora ¢ SQL cepBepamu;

* CpencTBo pa3paboTKku COOCTBEHHBIX MPUIIOKEHUI;

* [IpuBs3Ka KOCMHUYECKUX CHUMKOB U paboTa CHUMHU;

* PaGora ¢ Google;

* PaGoTa ¢ moBEpXHOCTBIO 3eMJIN;

* [TocTpoeHue 30HbI 3aTOIUICHUS TIPU BECEHHUX MaBOAKAX;

* [TocTpoenue npoduiis MECTHOCTU(TPYOOIIPOBOIOB);

* Ucnonb3oBanne WMS, WFS dopmaTtos;

* PaboTa ¢ reorpadmuecKkuMu KOOPAMHATAMH U IPOCKITUSIMU;

» XpaHeHHe TaHHBIX B pa3audHbIX cuctemMax koopauHat (Ilupora/lonrora (WGS 84, 13-
90, ITynkoBo 42) (rpamycsl);

* MepkaTop (METphI);

* [Tonepeunsiit Mepkatop — UTM wunu 'aycca-Kprorepa (MeTpsl);

* OToOpaxeHHe JaHHBIX, XPAHSIIIMXCS B PA3HBIX CUCTEMax KOOPJIWHAT HA OJHOH KapTe, B
OJIHO U3 MPOEKIUI WK Ha ri1o0yce;

* [IepeBon JaHHBIX U3 OJHOU CUCTEMBI KOOPIUHAT B JPYTYIO;

* [IpuBsizka JaHHBIX MECTHOM CHUCTEMBI KOOPJAMHAT K TJIO0AIbHON CHCTEME KOOPIUHAT;

* TUC Zulu npenocrapiser BO3MOXKHOCTh paborath ¢ Tile-cepBepamu B KOOpAMHATAX:
EPSG:3395 - WGS 84 / World Mercator Ha cdeponsie. Ita MpoeKIus HCHO0Ib3YeTCs] TAKUMU Cep-
Bucamu kak KocmocHumku, SIunexc kaptel, Kaptel mail.ru (ciytauk) u ap. EPSG:3857 — WGS
84 / Pseudo-Mercator (Spherical Mercator) Ha cdepe. DTa MPOEKIUSA UCTIONB3YETCS TAKUMHU Cep-
Bucamu kak Google, Virtualearth, Maps-For-Free, Wikimapia, OpenStreetMap, Pockocmoc,
Hasuren, Nokia u ap.;

* Immopt 13 MapInfo gaHHBIX B COOTBETCTBYIOIIMX MPOEKIIUAX;

* [Toctpoenne mozenu penbeda MECTHOCTH IO M30JIMHHUSAM U PETIEPHBIM TOYKaM (TpHAHTY-
nsuus JlenoHe, ¢ OrpaHUYEHUSAMHU, C YYETOM H30JIMHUN);

* [To monienu penbeda: onpezeneHre BBICOTEI MECTHOCTH B JIHOOOH TOUKe, 0TOOpakeHue pe-
abeda;

* TpraHryauvoHHas ceTka;

e OTMBIBKA C 3aJaHHBbIM HAITPaBJICHHUEM, BBICOTOM U YTJIOM OCBCHICHUSA,
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* DKCITO3HIIHS CKIIOHOB;

* OToOpaxeHHne yKIOHOB;

* [TocTpoenue mpo1oibHOTO poduiIs (pa3pesa) Mo MPOU3BOJILHO 33JaHHOMY MTyTH.

Kpome Toro, cucrema mo3BoJisieT Mojiay4yaTb U OTOOpa)kaTh Ha KapTe MPOCTPAHCTBEHHBIE
naHHble ¢ web-cepBepoB. Kaptet WMS ¢ pa3inyHbIX cepBepoB, MOJACPKUBAIOIINX crienudrKa-
mun WMS (Web Map Service), pazpadorannbie Open Geospatial Consortium (OGC).

Jannsie WMS cepBepa noaxiro4aoTcst K cicTeMe B Buie ocodoro cios (cioit WMS). Otor
CJION MOXET 0TOOpa)kaThCs HA KapTe B Pa3IMUHBIX KOMOMHALUAX C JIOOBIMU JPYTUMHU CIOSMHU.

[Iporpamma mo3BojsieT paboTaTh ¢ JaHHBIMH cepBepa 1o crnerudukamusm WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WFES 1.0.0 (Web Feature Service) pazpaboranasimu OGC
(Open Geospatial Consortium).

WEB-cny:x6a WMS no3BossieT oToOpakaTh CI0U U KapThl cepBepa Ha KIUEHTaX, MOIep-
xuBaromux crenudukammun WMS, B wactnoctu, Zulu, Google Earth, Google Api, Open Layers,
Yandex Map, Maplnfo, ArcGIS u ap.

WEB-ciy:)x6a WFS obecrieunBaeT 10CTyn K BEKTOPHOH M CEMaHTHYECKOW HH(OpMaIim
cepBepa AJisl KIMEHTOB, MOACPKUBAIOLINX JaHHYIO CIIeIU(UKALIUIO.

B nporpamme npeaycMoTpeHa BO3MOKHOCTh CO3/JaBaTh MAaKPOCHI Ha SI3bIKE IPOrPaMMUPO-
Banus Visual Basic Script (VBScript), Java Script (JScript), Microsoft Visual Studio For
Applications. Haznauenne MmakpocoB KHOTIKaM UHTep(erica.

Breimmonnenne SQL 3ampocoB K MpOCTPaHCTBEHHBIM JaHHBIM B COOTBETCTBHU CO CTaHAAp-
tamu OGC.

Br16opka 00BEKTOB CIIOS 110 pa3IMYHBIM YCIOBHUSM, BKIIFOYAs! POCTPAHCTBEHHBIE OTHOIIIE-
HUSL.

Co3naHue Monb30BaTENIbCKUX CTHIICH JTUHUNA, U3 KOMOMHALUHN IITPUXOBBIX, CUMBOJIBHBIX,
TEKCTOBBIX 3JIEMEHTOB.

ZuluServer

[TpocTpaHcTBEHHBIN QUIBTP Ha MpaBoO AOCTyNa K JaHHBIM. [IpaBa mocTymna kK cepBepHbIM
JAHHBIM U1 TOTO WJIM MHOTO I0JIb30BATENs UJIM IPYIIIbI [T0JIb30BaTeIe MOKHO OTPaHUYUTh 00-
JaCThIO, 33/1aHHON CIIO’KHBIM IOJIUTOHOM.

Cepsep WMS. ZuluServer 8.0 mo3Bossier paboTaTh ¢ JaHHBIMU cepBepa IO cHenuduKa-
s WMS 1.1.1 u 1.3.0 (Web Map Service), pazpadorarasivu OGC. Tlpoiinena odpurnanpHas
ceprudukanms B OGC, noiydeH cepTudukaT. ITo MO3BOJISAET paboTaTh C JaHHBIMHU cepBepa B
JTr000M KIIMEHTCKOM MpHJIokKeHUH, noaaepxusaromem WMS: Zulu, Google Earth, Google Api,
Open Layers, MapInfo, ArcGis Explorer u np.

Cepsep WFS. ZuluServer 8.0 no3Bossier paboTaTh ¢ JaHHBIMHU CepBepa Mo crenrukanmu
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WES 1.0.0 (Web Feature Service), pazpaboranusivu OGC. Ilpoiinena opurnansHas cepTuduka-

mus B OGC.

Aptopmzaruss Windows. ABTomMaTHueckas aBTOpH3aIlis Ha CepBepe C HCIOIb30BAHUEM

YUYETHBIX CBC,I[eHI/II\/'I ITIO0JIB30BAaTCJIA Windows, IIOJIB30BATCIIIO HE HY>KHO ITIOCTOSIHHO BBOJUTH JIOTHH

H 11apoJib.

Pexwumebl 6e3omacHocTu. [IBa peskuma paboTsl — 00IIeJOCTYIIHBIN U 0€30TaCHBIN.

Ha Bce nmporpammuoe o6ecrieuenue «Zulu» ectb aBTopckue npasa (ABTOPCKUE CBUICTEIb-

ctBa) u ceprudukarsl coorBercTBus oT 'ocHUU «Tecty.

B nmwxecnenyromei tabnuie 2-2, B KauecTBe MpUMepa, IPUBEICHO COMOCTaBICHUE MPO-

rPaMMHBIX MMPOJAYKTOB, OCYIIECTBIISIFOIIUX PEIICHUE 3a7a4 110 pacYeTy CUCTEM TEIUIOCHA0KEHUS

— «ZuluThermo» (OO0 «ITonurepm») u UT'C «CityCom-Temnol pad» (MBL] «IToTok»).

Ta6auna 2-2 — Conocranienue «ZuluThermo» (OO0 «Iloantepm») u UI'C «CityCom-

Temnol'padg» (UBL «IloTok»)

Ha3panue «ZuluThermo» HI'C «CityCom-TennoI'pac»
[TOJIMTEPM UBL «IToTok»
PazpaboTunk Poccus, r. Cankt-IletepOypr Pocens, . Mocksa, Yxpansa,

r. XapbKoB

politerm.com.ru

www.citycom.ru

Pacnpoctpanennocts B Poccuu

Bricokas

Cpenmnsist

Bun nestensHOCTH PaspaboTumka

PaspaboTka 1 mpomaxa
IPOrpaMMHOT0 obecreYeHu s,
oOyueHwme

PaspaboTka u BHeApeHHE
MPOrPaMMHOTO 0OeCIICUCHH,
oOydeHme

MecTto HaxOXIeHHS pa3paboTunka

Poccus, Canxt-Iletepbypr

Ykpauna

ApXuTeKTypa

Knmnentckas Bepcus,
KIIMEHT-CEepBEepHas BEpCHS

Knuenrtckas Bepcus,
KIIMEHT-CepBEPHas BEPCHS

BexTop u 3atop

Ectb

Ectb

Hanuuue 6ecruiaTHOro

Ectb, 00BIYHBIN + BEO

Her, npuBsizka Kk KOHKPETHOMY

npocmoTtpriuka (I'C-BeroBep) KOMIIBIOTEPY
Ionnepxxxa GPS Ectp Her
Inardopma Windows 2000/XP/7 Windows 98/2000/XP/7

WuTtepdeiice u pacmmpeHus

dopmar kapTorpaduIeckoit 6a3sl
JIAHHBIX

CoOCTBEHHBII

Her nanHbIx

dopmar ceMaHTHYECKOH 0a3bl
JTAHHBIX

Paradox, dBase, Microsoft Access,
Microsoft SQL Server, Oracle

Het nanHbIX

3aIIII/ITa 0a3bl JaHHBIX OT
HCCAHKIIMOHUPOBAHHOI'O A0CTYyIa

Jla, B cepBepHOM BapHaHTe

Ja, B cepBepHOM BapHaHTe

Onrummuzanus 4t padots! ¢ SQL-
cepBepamMu

Ja

Jla

IMonnmepsxka pacTpoBBIX HhopMaTOB

daiin B hopmare Windows bitmap
(BMP), TIFF, PCX, JPG u T.1.

Hert nanHbIX

IMonnepxka BEeKTOPHBIX GOPMATOB

DXF, MIF/MID, SHP, WMF

Her ganHbix
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Buemnuit untepdeiic

API ActiveX, ODBC, BDE

Het mannbpIx

Buewnue moaynu
MIPEeIOCTABICHHBIE
pa3zpaboTIrKaMu

Pacuyer TemnoBbIX, NapOBBIX,
BOJIONIPOBOHBIX, KAHATU3AIMOHHBIX,
ra30BBIX CETCH.

Pacuer TCIUIOBBIX, BOAOIIPOBOJHBIX,
KaHaJIM3aIlTHOHHBIX, Ta30BbIX ceTeit.

Peanmmzanus pazpaborankaMu
MOKETaHUM MOJIb30BATENEH 1O
passuruto [10

Bo3Moxno

Bo3moxnHo

Peanuszanus s3neMeHTOB
KOHLIENTYaJIbHBIX TOMOJIOTHYECKUX
OTHOILIIEHUN

Ja, B cloe TemIoBBIX, MAPOBHIX,
BOJIOTIPOBO/IHBIX, KAHATH3AIMOHHBIX,
ra3oBBIX ceTel (JINHEHHO-y3TI0BbIC)

[a, B cioe TeNIoBbIX,
BOJIONIPOBO/IHBIX, KAHAIN3AIIMOHHBIX,
ra30BbIX ceTell (JTMHEHHO-Y3I0BbIC)

Hannane MexaHn3MOB,
00ecrieynBarOmnX OBICTPBIN
MIEPEHOC CEMAHTHUECKUX U
KapTorpaguyecKix JaHHBIX TaM,
I/ie HeT TeICKOMMYHHKAIUH

Ha, guepe3 oOMeHHbIH popmat

Ha, uepe3 0OMEHHBIN GopMmart.
Tonbko npencraButens B
«IToToK» 3a TOMOTHUTEILHBIE TEHBIU

B03M0OXHOCTH KOPPEKTUPOBKHU
YCJIOBHBIX 0003HAUYEHUH TIO
POCCHICKHMM CTaHAapTam

Ja, c HeOONBIINMH OTPAaHUYCHUSIMA

Her

Bo3moxkHOCTH pa6OTLI B CUCTEMaAxX
KOOpAuHaT

ITmockast (x,y), reoe3ndecKkas, s
OTAEIBHBIX CJIOEB 1ceBao 3D

[Tnockast (X,y)

B03MO0OXHOCTH KOHTPOJISI BBOJIUMOI
nHpopmanuu

YacTuyHO (uepe3 CIpaBOYHHK), U B
pacueTHBIX 3aJadax

YacTuyHO (uepe3 CIpaBOYHHK), U B
pacueTHbIX 3a7a4dax

Bo3MoxHOCTS IOCTpOEHUS
IIPOCTPAHCTBEHHBIX 3alIPOCOB

Ha

Jla

®dopMupoBaHUE OTYECTOB

BceTpoennsie cpencTBa, BRIBOI B
Word, Excel

Bcerpoennsie cpencraa

B03MOXKHOCTB 3KCIIOPTUPOBATH
(MMITOPTHPOBATH) B HHBIE
(dhopmatsl

BCC UMCIOIHECA

€CTb OIrpaHUYCHUA

Takum o6pa30M, Ha OCHOBAaHUHU aHaJIM3a CYHICCTBYROIIUX FCOI/IHq)OpMaLII/IOHHBIX CUCTEM

(THC), a Taxxe MporpaMMHO-PAaCYETHBIX KOMIUIEKCOB, MOYKHO CZEJIaTh BBIBOJ O TOM, YTO IpPO-

FpaMMHBIﬁ koMIniekc «ZuluThermoy sBiseTcs OJJHUM H3 HanboIee ONTUMATbHBIX BApHUAHTOB JJIs

pa3paboTku Cxemsbl TeriocHadxeHust O3epcKoro ropoacKoro oKpyra.

HpI/I CO3IaHNU BEKTOPHOI'O CJIOA TCIIJIOBBIX ceTei O3epc1<oro ropoJACKOro okpyra ucmoJjib-

30BaHbl CXEMbl MaruCTpajJbHBIX, PACIPCACIUTCIIBHBIX U KBAPTAJIBHBIX TCIIJIOBBIX CCTGI;'I, npeao-

craBneHHbie AO «PUP», MMIIKX, MMVTI «KKX noc. HoBoropusriit» u @I'VII «I10 «Mask».

BCKTOpHHﬁ CIIon COACPKUT CIICAYIOINEC CCMAHTUYCCKHUEC 0a3bl JaHHBIX

¢ IreoaAC3NYCCKUC OTMCTKH MCCTHOCTH,;

* BOJIHBIE PECYPCHI;

® paﬁOHBI AIMUHHUCTPATUBHOI'O JACJICHUA,

¢ yJIU1bI,

¢ 3aHUA U COOPYKCHUA C aﬂpCCHOﬁ HpI/IBH3KOI‘;I.

¢ Ha3BaHUA TCIIJIOBBIX KaMCp;

* JUTMHBI ¥ TMaMETPbI YHaCTKOB TPYyOOIPOBOIOB TEIJIOBBIX CETEH;
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* aipeca MoTpeOuTENeH TETIOBON YHEPTUH;
* TEIJIOBBIE HATPY3KH MOTpeOuTENel (C pa3/ieiecHueM Ha OTONUTEIbHO-BEeHTUIISIIIHOHHYIO

Harpy3Ky Tropsiyero BOJOCHA0KEHUS).

2.2.1. locTpoeHne pacyeTHOH MOIEJIH TeNJOBOH CeTH

HpI/I pa60Te B paCTpOBOﬁ IIOJJIOKKE CCTh 3aHOCUTCs € ITIOMOIIIBIO MAHUITYJIATOPA - MBIIIH.

[Tpu 3TOoM popmMupyeTcs pacyeTHass MOZIECIb.

2.2.2. Hanaxo4Hblii pacyeT TeIJI0BOW CeTH

Llenpi0 HAJIQOYHOTO pacyeTa sBJSEeTCs oOecredeHne NoTpeOuTeNel pacyeTHbIM KOJInYe-
CTBOM BOJIbl U TEIJIOBOI 3HEpruu. B pe3ynbTare pacuera oCymecTBiIsieTcs noa00p J1eBaToOpoB U
UX COIIEJI, TPOU3BOJUTCS PacueT CMECUTENbHBIX U JIPOCCETUPYIOIINX YCTPOICTB, ONpeeseTcs
KOJINYECTBO, MECTO YCTAHOBKU M TUAMETP JPOCCETBHBIX MIal0.

Pacuet MosxeT npou3BOAUTHCS PU U3BECTHOM PACIoIaraéMOM HaIrlope Ha UCTOYHUKE U €r0
aBTOMAaTUYECKOM MOAOOpE B CiIydae, eClIM 3a/IaHHOT0 Haropa HEAOCTATOYHO.

B pesynbTare pacuera ompeneistOTCS pacxXolIbl M IMOTEpU Hamopa B TPyOONMpPOBOAAX,
HaIopHI B y3J1aX CETH, B TOM YHCJIE paclioiaraéMble Hallophl y IOTpeOUTeNei, TeMneparypa Tem-
JIOHOCHUTEJIS B y3JIaX CETH (IIPH y4yeTe TEIUIOBBIX MOTEPh), BEJINYMHA N30BITOYHOTO HANopa y mo-
TpeOuTeneil, TeMneparypa BHyTPEHHET0 BO3AyXa.

JpoccenupoBanre H30bITOYHBIX HAITOPOB HA A0OHEHTCKUX BBOAAX MIPOU3BOJIAT C ITOMOIIIBIO
COTIEJI DJIEBATOPOB U APOCCENbHBIX mai0. [[poccenbHbie maiOpl nepes aOOHEHTCKUMHU BBOJAMHU
YCTaHABIIMBAIOTCS aBTOMATHYECKH Ha MOJIAl0IEeM, 00paTHOM MM 000UX TpyOOIpoBOAax B 3aBU-
CUMOCTH OT HEOOXOAMMOTO JII CUCTEMBI THAPABINYECKOro pekuMa. [lpu paboTe HECKOTbKHUX
HMCTOYHHMKOB Ha OJIHY CETh OIpPEACINIAETCS paclpeeleHUue BOJAbl U TEIJIOBOM YHEPIUU MEX]Y HC-
TOYHUKAMH.

[TogBonuTcst GanaHc MO BOJIE U OTIYIICHHOW TETUIOBOM SHEPTHEH MEXKITYy UCTOYHUKOM M
notpeburensiMu. OnpenensroTcsi TOTPeOUTENN U COOTBETCTBYIOIIUNA UM UCTOYHUK, OT KOTOPOTO

JaHHBIC HOTpe6I/ITeHI/I IMOJIy4aroT BOAY U TCIUIOBYRO SHEPIUIO.

2.2.3. lloBepoOYHBIH pACYeT TEeIJIOBOU CETH

[{enbto MOBEpOYHOTO pacueTa SABJISETCs onpeaeacHue GakTUUECKUX pacXo/0B TEIJIOHOCH-
TeJsl Ha y9acTKaxX TETUIOBOM CETH M y MOTPEOUTENeH, a TaKkKe KOJIMYeCTBa TETUIOBOM YHEPTUH,
MoJlydaeMoi moTpeduTteseM Npu 3aJaHHOW TeMIlepaType BOJBI B MOJAIOIIEM TPYyOOIpOBOIE U
pacrojaracéMoM Harope Ha UCTOYHUKE Teruia.

Co3manHas MaTeMaTHdecKass HMUTAIMOHHAS MOJIEh CHCTEMBbl TETUIOCHAOKEHUS, CITyKa-

mas 4Jisd peucCHus HOB@pO‘—IHOfI 3aa4u, IMO3BOJIACT aHAJITU3UPOBATH FI/IllpaBJ'II/ILIeCKI/Iﬁ M TETIJIOBOM
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pEeXUM pabOTHI CUCTEMBI, 8 TAKXKE MPOTHO3MPOBATh U3MEHEHUE TEMIIePaTypbl BHYTPEHHETO BO3-
Jyxa y moTpedutene.

Pacuetn MOTYT IMPOBOAMUTHCS ITPU PA3JIMIHBIX HCXOAHBIX JAHHBIX, B TOM YHCJIC aBapI/If/'IHBIX
CHUTYAIMsIX, HAIIPUMEP, OTKITFOYCHHH OTACIBHBIX YYaCTKOB TEIUIOBOH CETH, TIepeaavn BOIbI U TEII-
JIOBO¥ SHEPrHHU OT OJJHOTO HCTOYHHKA K IPYrOMY I10 OJJHOMY U3 TPyOOIPOBOJIOB H T.I.

B pesynbraTe pacuera OmpenensroTCs pacxolIsl M IOTEpH HAmopa B TpyOOIpoBojax,
HAIopsbl B y3JIaX CETH, B TOM YHUCJIE paciojaraeMble Halopbl y OTPEOUTENeH, TeMieparypa Ten-
JIOHOCUTEJIS B y3J1ax ceTd (MpU y4eTe TeIUIOBBIX IOTePb), TEMIIepaTypbl BHYTPEHHETO BO3IyXa y
HOTpeOHTEIICH, PACXOJIBI H TEMIIEPATYPhI BOBI HA BXOJIE U BBIXO/E B KXY CUCTEMY TEILIONO-
tpebnenus. [Ipu paboTe HECKONBKUX MCTOYHUKOB HA OJIHY CETh ONPEACISICTCS paclpeecHue
BOABI U TEIIOBOM OHECPIruu MCKAY UCTOYHUKAMMU. HOI[BOI[PITC?I OajaHC 10 BOJAC U OTHyIJ.IeHHOfI
TEIUIOBOI SHEPrHeil MeKLy HCTOYHUKOM U MTOTPEOUTEISIMU.

OmnpenensoTcst HOTPEOUTENN U COOTBETCTBYIOIINI UM HCTOYHHUK, OT KOTOPOTO TAaHHBIE T10-

TpeOUTENH MOJIy4atOT BOAY U TEIIOBYIO 3HEPTHUIO.

2.2.4. KOHCTPYKTOPCKU pacyer TemJIoBO# ceTH

L{enbr0 KOHCTPYKTOPCKOTO pacyeTa sIBJISETCS ONpeieieHne TUaMeTpoB TpyOOIpoOBOIOB Ty-
IIMKOBOM M KOJIBLIEBOW TEIJIOBOW CETHU IPU NPOITYCKE 110 HUM PACYETHBIX PACX0J0B IIPH 3aJaHHOM
(MM HEU3BECTHOM) PACIIOIara€MOM Halope Ha UCTOYHHKE.

,Z[aHHaH 3aJadya MOXKET OBLITH MCIIOJIL30BaHa IIpU NPOCKTUPOBAHUN HOBBIX TCIIJIOBBIX cereit
WU TIPA PEKOHCTPYKIUH CYIIECTBYIOIINX TEIUIOBBIX CETEM.

Jlns Gonee ruOKOro pemeHus JaHHOM 3a7audl MpeyCMOTpeHa BO3MOXKHOCTbD 3aJlaHUs JIs
KaXJI0T0 yyacTKa TeTJIOBOI CeTH JIMOO ONTUMAIbHOM CKOPOCTH JIBMXKEHUS BOJIBL, TNOO YAEIbHBIX
JIMHENHBIX ITOTEPh HAMOpa.

KpOMe TOro, JaHHaA 3aJada MOXET OBLIThH MCIIOJIL30BaHa IMpU BbIAAYC pa3spCUICHUA HaA O] -
KJIIOYEHUE HOBBIX TOTpeOuTeNell K TeMIOBOM CeTH, TaK KaK B Kaue€CTBE UCTOYHUKA MOXKET BBICTY-
naTthb Jr000H y3el CUCTeMBI TeIIOCHA0XKEH I, HallpuMep, TEIUIoBasi Kamepa.

B kxauecTBe HCTOYHUKA TEIIOCHAOKEHUSI MOKET BBICTYNATh JII00OH y3€ll CUCTEMBI, HAallpu-
Mep, TEIUIOBask KaMepa.

s Gonee rmOKOro pemieHust JaHHOM 3a7aydl MpeayCMOTPEHAa BO3MOKHOCTh M3MEHEHHS
CKOPOCTH JIBUKE€HHUSI BOJIBI 10 YYaCTKAM TEILUIOBOM CETH, YTO IPUBOAUT K U3MEHEHHUIO IUaMETPOB
TpyOOIIPOBOJA, @ 3HAUUT U PACIOIAraeMOro Haropa B TOUKE MOJKIIOYECHUS.

B pesynbraTe pacdera onpenensoTcs JuaMeTpbl TpyOOIpOBOIOB TEIIOBOM CETH, pacnoa-
raeMblil Harop B TOYKE MOAKIKOYEHUS, PACXOAbI, IOTEPU HAIIOPA U CKOPOCTHU JABUKEHUS BOJBI HA

ydacTKax CCTH, pacCliojiaraCcMbIC HAIlOpbl HA HOTpC6I/ITCJ'IHX.
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2.2.5. Pacuer TpedyeMoii TeMIEpaTyphbl HA HCTOYHHKE

Llenbto 3a1a4u SBISIETCS ONPEICTICHNE MUHUMAIILHO HEOOXOIUMOM TeMIIepaTypbl TETIOHO-
CHUTEJSl Ha BBIXOJIE M3 MCTOYHHUKA JJISi 00ECIICUeHUs Yy 3aJaHHOTO MOTPEOUTENs TeMIepaTypbl

BHYTPEHHEr0 BO3/yXa HE HUXKE PAaCUETHOM.

2.2.6. KoMMyTannnoHHbIE 321249

KomMyTanonHble 3a1a4u peTHa3HAYEHBI IS aHATIH3a N3MCHEHUH BCIICACTBUE OTKIIIOYE-
HUSA 3aABUKCK UJIU YHAaCTKOB CCTH. B PE3YIbTATC BBIIIOJIHCHUA KOMMYTaHI/IOHHOfI 3aa4u onpeac-
JIAOTCA O6’beKTBI, IIonaBmIME 1104 OTKJIFOUCHUC. HpI/I 9TOM IIPOU3BOAUTCA PACUCT 00BEMOB BOJBI,
KOTOpBIE BO3MOKHO HPUAETCS CIMBaTh U3 TPYOOIIPOBOJOB TEIJIOBOW CETH M CHCTEM TEIUIONO-
Tpebnenus. Pe3ynpraTsl pacuera oToOpakaroTcs Ha KapTe B BHJIE TEMAaTHYECKOH PacKpacKH OT-
KIIFOYCHHBIX YYaCTKOB U HOTpC6I/ITeJIeI71 U BBIBOJATCA B OTUCT.

KommyTannoHHbIe 3a1a4u peHa3HAYCHbI [T aHAJIM3a U3MEHEHUH BCIIEICTBHE OTKITIOYE-
HUSI 33/IBUKEK HITH YYaCTKOB CeTH. B pe3ynbrare BBITOIHEHHS KOMMYTallMOHHOM 3aa4H Onpee-
JSIFOTCSL OOBEKTHI, MOTABIINE 10T OTKIIoYeHue. [Ipu 3ToM npon3BoanTCS pacyeT 00bEeMOB BOBI,
KOTOpPBbIE BO3MOXKHO TPHUIETCS CIMBATh M3 TPYOOIPOBOIOB TEIJIOBOH CETH M CHCTEM TEILIOMNO-
TpeOaeHusl.

Pe3ynbraThl pacyera 0ToOpa)xaroTCsi Ha KapTe B BUAE TEMAaTHYECKOH PACKPACKH OTKITFOUCH-

HBIX YYaCTKOB U HOTpe6HTeHeﬁ U BBIBOJATCA B OTUCT.

2.2.7. Ibe3omMeTpuYecKuii rpadur

[{enbt0 OCTPOCHUS TTHE30METPUIECKOTO rpaduKa SBISETCS HATITISAHAS WITIOCTPAIHS pe-
3yJIbTaTOB THAPABINYECKOTO pacueTra (HaJIal0qHOr0, MOBEPOYHOT0, KOHCTPYKTOPCKOT0). DTO OC-
HOBHO aHATUTHYECKUN MHCTPYMEHT CHEIMAINCTa 10 THAPABIMYECKUM pacueTaM TeIUIOBBIX ce-
TEW.

B tabmuie, pacroyioskeHHON 0] Mhe30rpaduKoM, TPUCYTCTBYIOT CBEACHHUS O Pacxonax,
JUIMHAX, JAAMETPOB W THUAPABIMYECKHX IOTEPSX Ha COOTBETCTBYIOIIMX YYaCTKaX TETJIOBOM
CXEMBI.

Crpoka COCTOSIHUSI COAEPKUT JAaHHBIE O KOJIMYECTBE TOYEK B rpaduke, MaKCUMaIbHOM
Harope Ha rpaduke, CyMMapHOW JUTHHE MapIIpyTa, THITE TIOCTPOCHHUS TpaduKa.

Taxxe Ha rpadke OTMEYaroTC:

* METKU YPOBHSI MECTHOCTH;

* METKHU Ha MOJIAIOIIEH;

* METKH Ha 00paTHOM;

* OTMETKH BBICOT 3/IaHUIA,

* HyJIEBOW ypOBHS;
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* YPOBEHb MECTHOCTH;

[Tre30MeTpruyeckuii TpauK SBISETCS HE3AMEHUMBIM HHCTPYMEHTOM IPH KaTuOpOBKE TH/I-
PaBIMYECKON MOJAETHN TEIJIOBOM CETH, MOCKOJBbKY rpaduyeckas MHTEPIpETALs TUApPABIMYE-
CKOT'0 P&KHMa IMO3BOJIIET OAHOBPEMEHHO KAYE€CTBEHHO U KOJUYECTBEHHO OLICHUTH IIOIIPaBKHU, KO-
TOpbIE HEOOXOJUMO BHECTU B PacyeTHYIO MOJIeNb, 4YTOObl OHAa HauboJiee aJJleKBaTHO MOBTOpsIA

«TUAPABINYCCKOC ITOBCIACHUC) peaanoﬁ TEIJIOBOI CETU B OKCILTyaTaluu.

2.2.8. Pacuer HOpMATHBHBIX IOTEPH TEILJIA Yepe3 N300

Llenblo TaHHOTO pacyera sBISETCS ONpeAeiCHHEe HOPMATHBHBIX TEIUIOBBIX IMOTEPh 4Yepes
U30JIAIUI0 TPYOONpoBo0B. TeruioBbie MOTEPH ONMPENCISIOTCS CYMMAapHO 3a TOJI ¢ pa30MBKOH 110
Mecsiiam. [IpocMoTpeTh pe3yIbTaThl pacueTa MOXKHO KaK CYMMapHO IO BCEH TEIUIOBOM CETH, TaK
1 110 KQXXJIOMY OTJICJIBHO B3ITOMY UCTOYHHKY TEIUIOBOM SHEPTUU U KAXKJIOMY IIEHTPATLHOMY TETI-
noBomy nyHKTy (LTIT).

PacueT MoxeT OBITH BBIIOJIHEH C YY€TOM MOMPABOYHBIX KO3(D(HUIIMEHTOB HA HOPMBI TEILIO-

BBIX IIOTEPB.
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3. BA3A JJAHHBIX SJIEKTPOHHOM MOJEJIU CUCTEM
TEINNVIOCHABKEHU A

ba3a naHHBIX 3JEKTPOHHONM MOJIENH MPEICTABIISET CO00 onrcanue mo o0beKTaM rpaduye-
ckoii 0a3el. CemaHnTHUeCKas 06a3a JaHHBIX MPECTABIsAET cOO00M HabOp Tabymi, HHGOPMAITMOHHO
CBSI3aHHBIX JIPYT C JPYTOM.

B kauectBe rpaduuecKoil «IOUT0KKNY PU HAHECEHUH TPACC TEIUIOBBIX CETEH MCIIOIb30-
BaH anpecHbIil ian O3epckoro ropoackoro okpyra (macmrabd 1:500), mpeacraBieHHbIe Y IpaB-
JICHUEM JKUJUIITHO-KOMMYHAIBHOTO XO3SHCTBA W Tomorpaduyeckue tuianbl (macmTad 1:500),
MPEJICTABICHHbIE YTIPAaBIEHUEM apXUTEKTYpPhl U TpajocTpouTenbecTBa O3epCKOro ropojckoro
OKpyra.

B snexktponHoit Mogenu cuctem TerocHadkenust O3epcKkoro ropoCKOro OKpyra cMoJie-
JUPOBAHbl MATUCTPAIbHBIC U PACIPEACIUTEIbHBIC TETUIOBBIE CETH, OTXOSIINE OT UCTOYHUKOB
temia: Aprasmckoid TOL AO «PUPy»; nukoBas BojgorpeiiHas KoTesibHasi U MapoBasi KOTEIbHAs

OI'VII «I10 «Masik»; 610uHas kotelbHas Menropoaka u KoteiabHas moc. Merauno MMITKX.
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4. CTPYKTYPA U COCTAB DJIEKTPOHHOM MOJIEJIN

4.1. O01mue MoJI0KeHN

TemuioBasi ceTh BKJIIOYAET B €05l CIEAYIONINE OCHOBHBIE O0BEKThI: HCTOUHHUK, YUaCTOK, MO~
TpeOuTeNb U y3Ibl: HeHTpalbHbIi TemioBod nyHKT (L[TII), HacocHyto cTaHIMIO, 3alIOPHO-PETY-
JTUPYIONIYIO apMaTypy, U APYTUE SJIEMEHTHI:

* cTO4HUK.

* Y4acTok.

* BcnomorarenbHbIN y4acToK.

* [ToTpebuTens:

o Ilorpeburens;

o OOO0OIICHHBIN MOTPEOUTEIT.

o IIpocroii y3en;

o MTII;

o HacocHnas cranmnus;

o 3aJIBUIKKA;

o Ilepemsbruka.

o Jlpoccenupyromme yCTpoucTBa:
= JlpoccenbHas maiioa;
=  PerynsTop pacnojaraemMoro Hamopa;
=  PerynsaTop pacxona;

*  Perynsarop naBieHus.

4.2. DneKTpOHHAs MOJe]b

HICTOYHUK — 3TO CHMBOJIbHBIN OOBEKT TETJIOBOW CETH, MOAETUPYIOLINI pexXUM paboThl KO-
tenpHOM i TOLl. B mMaTemaTnueckoit MOAeNIN UCTOYHUK MPEICTABIAECTCS CETEBBIM HACOCOM,
CO3JIAIOIMM pACIojlaraeMblii HaIop, ¥ MOJMUTOYHBIM HACOCOM, OIPEEIISIONIMM Haop B 00pat-
HOM Tpy6onpoBoje. [Ipu paboTe HECKOIBKMX HCTOYHUKOB Ha CETh OJIMH U3 HUX MOXKET BBICTYTIAaTh
B Ka4€CTBE MMKOBON KOTEIBHOM.

VYyacTok — 3T0 TUHEHHBINH 00BEKT, HA KOTOPOM HE MEHSIOTCS:

* lnametp TpyOOnpoBoa;

* Tun npoxknanky;

* Bug uzonsamuu;

¢ Pacxox TenmoHOCHTENS.
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JByxTpyOHas TerioBas ceTh U300pakaercs B oHy JuHUI0. Kak m000it 00beKT ceTtn, yJa-
CTOK UMEET pa3Hble PeKUMBI PaOOThI, HATPUMED, «OTKIIIOUYECH MOJAIOIINID HITH «OTKII0OUEH 00-
paTHBIID.

[TorpebuTens — 3T0 KOHEUHBIH OOBEKT yyacTKa, B KOTOPbIM BXOAUT OJUH MOJAOIINUN 1 BbI-
XOJUT OIMH 00paTHbIN TpyOonpoBoa TemioBoi cetu. [log morpedurenem noHuMaeTcs abOHEHT-
CKU# BBOJ B 37aHKe. BHyTpeHHssI KOAUPOBKA NOTPEOUTENS 3aBUCUT OT CXEMBI IPUCOCAMHEHUS
TEIUIOBBIX HAarpy30K K TEIIOBOM ceTu. CXeMbl MOTYT OBITh 3JI€BaTOPHBIE, C HACOCHBIM CMeIlIe-
HHUEM, C HE3aBUCUMBIM IIPUCOECIUHEHNUEM, C OTKPBITHIM MM 3aKpBIThIM 0TOOpoM Bozbl Ha ['BC.
CxeMbl IpUCOEIMHEHUST UMEIOT Pa3HYyI0 CTENEHb aBTOMATHU3ALMH MOJKIIOYCHHON HAarpy3KH, KO-
TOpasi OIpeleNsieTCs HATMYMEM PEryisiTopa TeMrepaTypsl, Haripumep, Ha I BC, perynsropom pac-
X0/1a UJIM Harpy3KH Ha CUCTEMY OTOIUICHHUS, PErYJIUPYIOLIMM KJIAIaHOM Ha CUCTEMY BEHTHIIALIUU.

O060011eHHbII TOTPeOUTENb — CUMBOJIBbHBIN O0BEKT TEIIOBON CETH, XapaKTepU3yIOLIUICs
noTpelyIsieMbIM Pacxo/l0M CETEBOIM BOJbI WIJIM 3a/laHHBIM CONPOTUBJIEHUEM. J[aHHBIH OOBEKT
yI0OHO MCIIONIb30BaTh, KOTa BO3HUKAET HEOOXOAMMOCTh PAaCCUUTATh TUAPABIUKY CETH 0€3 MH-
(dopMaruu o TEMJIOBBIX HArpy3Kax U KOHKPETHBIX CXeMax MPUCOEAUHEHUS TOTpeOuTeNel K Tel-
J0BO# cetn. Hanpumep, npu pacyere MarucTpajabHbIX ceTei nHpOopMalMK O KBapTaJIbHBIX CETIX
MOJET He OBbITh, a JJIS OLIEHKH MOTEePh HAopa B MarucTpasix J0CTaTOYHO 3a/1aTh 0000IIEHHbIE
pacxozbl B TOUKAX MPUCOECTUHEHUSI KBApPTAJIOB K MarucTpaibHoil cetu. O000IIeHHbIN TOTpeOu-
TEJIb HE BCET/Ia SBISETCS KOHEUYHBIM 00BEKTOM CeTH. B cBs3M ¢ 3THM, 0000IIEHHBIN TOTpeOUTENH
MOYKET OBITh YCTAaHOBJIEH Ha TPAH3UTHOM y4acTKe.

ITpocToii y3en — 3T0 CUMBOJIBHBIN 0OBEKT TEIUIOBOM CETH, HAllpUMep, pa3BeTBIEHHE TPYOo-
IIPOBO/A, CMEHA MPOKIAJIKH, BUJA U30JISALUN WK TOUKAa KOHTPOJIS sl pEryIsiTopa.

ITII — 5TO CHMBOJIBHBIN AJIEMEHT TEIJIOBOM CETH, XapaKTEPHU3YIOIIUICS BO3MOXKHOCTBIO
JIOTIOJTHUTEIBHOTO PETYJIMPOBAHUS U pacIpelesIeHUs TeIIoBoN 3Heprun. Hamnuue takoro ysna
MOJPa3yMEBAeT, UTO 32 HUM HAaXOAMUTCS TYIHKOBAs CETh, C UHAUBUAYAIbHBIMU TOTPEOUTEISIMU.

Hacocnas ctanuyst — CMMBOJIbHBIN 00BEKT TEIJIOBOM CETH, XapaKTEPU3YIOIIMICS 3aJaHHBIM
HAlopoM WJIM HalOpHO-PACXOJHOM XapaKTepUCTUKOW YCTaHOBJIEHHOro Hacoca. [lng 3ajmaHus
HaIpaBJICHUs JIEHCTBUSA HAcOCA HAIPABIEHUE YYACTKOB, BXOIAIIMX B HETO JIOJKHO COBIAJNATh C
HarpaBJIeHueM paboThl Hacoca. B HacOCHYI0 CTaHIHMIO 0053aTENIbHO JI0JIKEH BXOIUTh U BBIXOAUTh
TOJIBKO OJIMH y4acTOK. Eciin Hacochl yCTaHOBIIEHBI Ha CTAaHLMU NapauIeIbHO, HO UMEIOT pa3Hble
MapKH WM XapaKTePUCTUKH, KaX bl HE0OX0IMMO M300pa3uTh Ha CXEMe MOCIIeI0BaTeNIbHO pa-
OoTaroIue HacoChl, CIIpaBa: napajiesibHO paboTaloIINe pa3Hble MapKU HacOoCOB cripaBa. Ecnu xxe
HAcoOChl YCTaHOBJIEHBI MAPAJUIEIBHO U MMEIOT OJMHAKOBBIE XapaKTEPUCTHKU, TO Ha CXEME HX

MO>XHO 0003HAYHUTh OJJHUM 0OBEKTOM, 33/1aB KOJIMUECTBO PAOOTAIOIINX HACOCOB.
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3aBMKKa — 9TO CUMBOJIBHBI OOBEKT TEIIOBOM CETH, SBIISIOIIHICS OTCEKAIOIIUM YCTPOM-
CTBOM. 3a/IBIKKa KpOME JBYX PEXKUMOB padOThI (OTKPBITA, 3aKPbITA), MOXKET HAXOIUTHCS B IIPO-
MEXYTOYHOM COCTOSIHUH, KOTOPOE OINPENEISICTCS CTENEHbI0 e€ 3akpbiTus. lIpoMexxyTouHoe co-
CTOSIHUE 3aIBMKKU JTOJDKHO OIpenesaTes npu e€ pexxume padboTsl «OTKpeITay. B 3aaBHKKY MO-
JKET BXOJUTH TOJIBKO OJIMH YYaCTOK U TOJBKO OJMH YYaCTOK BBIXOJUTb

[TepembIuka — 3T0 CUMBOJIbHBIN OOBEKT TEIUIOBOM CETH, MOAEIUPYIOLIUN YUaCTOK MEXTY
MOJAIOIIKUM M 00paTHBIM TpyOonpoBogamMu. C IOMOIIBIO TIEPEMBIYEK MOKHO MOJICIIUPOBATH JIET-
HUH pexXUM pabOoThl OTKPBITHIX CUCTEM LIEHTPAIM30BAaHHOI'O TEIJIOCHA0KEHHUS, B ClIydasx, Korjaa
TEIUIOHOCUTENb MOKET 0JIaBaThCs K NOTPEOUTENSIM KaK 110 MOJAI0IIEMY, TaK U 10 OOpaTHOMY
TpyObonpoBoaam, 6e3 Bo3BpaTa BO/bl Ha UCTOYHHUK. [lepexo1bl MexX 1y OJar0IIUMHU U OOpaTHBIMH
TPyOOIPOBOJAMH OCYIIECTBIISIOTCS YE€PE3 MEPEMBIUKH.

JpoccenbHas maiiba — 3T0 CUMBOJIbHBII 00BEKT TEIIOBOW CETH, XapaKTepU3yeMblil (huKcH-
POBaHHBIM CONPOTHUBICHUEM, 3aBUCSIIUM OT JuaMeTpa Imaiobl. s oobekra «Berunciasemas
mraifba» B pe3ysbTaTe HaJIQJOYHOTO pacyeTa OnpeessieTcss KOJIMIEeCTBO Maid u ux auamerp. s
«YcTaHaBnMBaeMo# maiiOb» HEOOXOIMMO 3aHECTH UHPOPMALIUIO O KOJIUYECTBE 3TUX YCTPOUCTB
U UX JUaMeTpe.

Perynsarop pacnosiaraeMoro Haropa — 3T0 CUMBOJIbHBII 00BEKT TEIJIOBOM CETH, MOAJIEPIKH-
BAIONIMI 33JJaHHBIA pacIiojiaraeMblid HAIop mocie ceos.

Perynstop pacxona — 3T0 CHMBOJIbHBIN OOBEKT TEIJIIOBOM CETH, MOJAEPKUBAIOIINN 3a/1aH-
HBIM I10JIB30BATEJIEM PACXOJ TEIJIOHOCUTEIS

Perynsarop naBneHust — 3T0 CHMBOJIbHBINA OOBEKT TEIUIOBON CETH, IOJIEPKUBAIOIINI 3a/1aH-
HOE JIaBJICHHE B TPyOOIPOBOIE «J10 ceOs» Uiu «1ociie ceOs». Perynarop gaBneHus, yCTaHOBIIEH-
HBIH Ha MOJIaloIEM WM 00paTHOM TPyOOINpPOBOJE, MOKET KOHTPOJIUPOBATH AABIIEHUE «JI0 CE0s»
W «1ocie ceds». st Toro, 4ToObl yKazaTh, Kak paboTaeT peryisaTop Heo0X0IMMO yCTaHOBUTh
y3eJ1 KOHTPOJIs (IIPOCTOH y3€1) M COeIMHUTh UX BCIIOMOTATEeNIbHBIM YYaCTKOM.

BcnomoraTtenbHBIN y4aCTOK — 3TO JTMHEHHBIN O0BEKT MaTEMaTUYECKONW MOJEIIH, UMEIOIIIHI
JIBa pexxuma paboTbl. BcnomorareabHbIl y4acTOK MPU UCHOJIB30BAaHUU €T0 C PEryJISITOpaMH J1aB-
JIEHUS «JI0 ce0s» U «Iociie cedsh» yKa3bIBaloT MECTO KOHTPOJIMpyeMoro napamerpa. Benomora-
tenbHbId yuacTok Juist LITII onpenenser Hadano TpyOONpOBOJOB ropsiuero BOJAOCHA0KEHUS IPU

4yeThIpEXTpyOHOH TeruioBoit cetu nocie LTI
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5. MOJIEJTMPOBAHUE YYACTKOB TEILIOBBIX CETEM

TennoByto ceThb MOXKHO U300pakaTh Ha KapTe, C MPUBI3KON K MECTHOCTH (T10 KOOpAMHATAM,
C TPUBS3ZKON K OKPYKAIOMIMM OOBEKTaM), YTO MO3BOJUT B JAIbHEHIIEM HE TOJIBKO MPOBOAUTH
TEIUIOTHIPaBIMYECKHE PacueThl, HO U pelliaTh APYyTrue WHKEHEPHBIE 3a/1a4H, 3Hasi TOUHOE MECTO-
HAXO0X/IEHHE TETJIOBBIX CETEH.

TemnnoBasi ceTb MOXeET ObITh H300pakeHa CXeMaTHYHO, TIPU 3TOM HEBa)KHO, OyIyT JIM KOOP-
JMHATHI y3JI0B (0OOBEKTOB TEIUIOBOW CETH) U YIJIbI MOBOPOTOB (TOYKH IEpesioMa Y4acTKOB) BBe-
JIEHBI 10 KOOPJMHATaM C I'e0Je3UYECKON TOYHOCThIO MJIM OOPHCOBaHBI MO MOJUIOKKE. BakHo,
4TOOBI HY)KHBIE OOBEKTHI TETUIOBOM ceTH (y3i1bl) OB COSAMHEHBI YUacTKaMHu (ayramu). Cxema-
TUYHOE M300pakeHUe MOJIEIH TEIUIOBOK CETH MO3BOJISIET OBICTPO MPOBECTH TEIUIOTHAPABINYEC-
CKHE pacueThl, HO He Ja&T BO3MOKHOCTHU OIPEICIIUTh MECTOHAX 0K ICHIE CBOUX CETEH.

B 3aBucumocTu 0T BHIOPAHHOTO CIIOS, MOKHO CO3aTh Y4acTOK Jubo TpydonpoBoa. OyHK-
[[UU ¥ aJITOPUTM CO3JIaHUS TIOTHOCTHIO COBIAaAaroT. Paznuna numis B ToM, 4To B ciioe "Bcee Turbl

ceTeil" MOXKHO co3zaBaTh "Y4acTku', a B OCTaJIbHBIX ci1osax —'"TpybonpoBoab!"”.
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6. MOAEJINPOBAHMUE TEIIJIOBBIX KAMEP

JList co3maHus TEIUIOBOM KaMephl W Y3JIa HEOOXOIMMO B PEIAKTOPE CXEMBI IEIKHYTh I10
KHOMKe. B HIDKHEH yacTu peakTopa CXeMbl HOSIBUTCS yHKITMOHATIBbHAS JOMOJIHATEIbHAS TIAHEITh
“TK u y31bI”’ cocTosIIIas U3 2 akTUBHBIX KHOTIOK:

* CO3/IaHME TEIUIOBOM KaMephl;

* CO3/IaHKE TEIUIOBOTO y3Ja.

Kaxxnias u3 3TuX KHOIOK MMEET B HUKHEM MPABOM YTy MajE€HbKYIO 1OJ| KHOMKY (B BHJIE
MEPEBEPHYTOr0 MAJIEHBKOTO TPEYTOJIbHUKA).

IIpu HaxxaTHM HA 3TU KHOIIKU NOSIBATCS TONOJHUTEIbHBIE TAHEIIN:

* CO3/IaHKE TEIUIOBOM KaMephl;

* JIeJICHNE y4acTKa HOBOM KaMepou;

* CO3[IJaHUE HOBBIX KaMep OJJHUM ILETUYKOM MBIIIH (JIPYT 32 IPYTOM);

* CO3/IaHME TEIJIOBOTO y3J1a;

* IeTICHUE y4aCcTKa HOBBIM Y3JIOM;

* CO3/IaHKE HOBBIX Y3JIOB OJHUM IIEITYKOM MBIIIH (IPYT 32 APYTOM).

HaxxaTueM Ha KHONIKY co3llaercs TemioBas kamepa. Ilociie 3Toro meaukomM MBIIIKK HA pa-
0o4eM MoNIO0THE, TOMEIIAETC KaMepa Ha CXeMe.

Kamepy Ha 1MOJIOTHE MOKHO ITepeMEIaTh, Kak ¥ JTI000H APYroi 00bEKT U JOITYCTUMO U3Me-
HATH MECTOPACIOJIOKEHUE HAINUCH Kamepbl. JlJis mepeMeieHus KaMepbl HaBEIUTE Kypcop
MBIIIIH Ha MTOJIOTHO CXEMBbI U HAXKMUTE Ha JIEBYIO KJIABUIILY MBIIIU U HE OTIYCKas €€, IPOJ0JIKanTe
JIBUraTh Kypcop. Haanuce kamepsl MOKHO NMEPEMECTUTD, 3aKaB MPaByHO KJIABUILY MBIIIU, U HE
OTIYCKas €€, IePEeIBUHYTh KYpCOp MBIIIHN B IPYTO€ MECTO.

[Tocne aToro, 3aduKcupyiTe TEMJIOBYIO KaMepy M BBeIUTE €e HauMeHoBaHue B nose “Konx”

u BeIOepuTe "Tun" u3 BeIMagarouiero cnucka.
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7. MOJIEJTMPOBAHUE HACOCHBIX CTAHIIMIA

JlaHHBIN MyHKT MEHIO TPpUBOAUT K oToOpakenuto [THC mo mpuHIHMITY: yKa3aHHs XapakKTe-
PUCTUKH HACOCOB MJIM U3MEHEHUE MPUXOJIAIIETO HAIlopa.

Ecnun y ITHC ykazansl XxapakTepUCTUKHA HACOCOB, TO OHA pucyercs ¢ 3anuBkon. Eciun y [THC
YKa3aHO U3MEHEHHUE MPUXO/SALIEr0 HAllopa, TO OHA IITPUXYETCS B KOPUUHEBBII OTTEHOK.

Ecnn y [THC He yka3aH HU OJIMH U3 IIPU3HAKOB, TO OHA IUTPUXYETCS B CEPbIN OTTEHOK.
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8. MOAEJIMPOBAHUE UCTOYHUKOB

Jliist toGaBIeHMS] HOBOTO 3JIEMEHTA - UCTOYHUK HEOOXO0JMMO HaXaTh Ha KHOTIKY.

Ha nanenu penakropa mosiBUTCS JIBE JOTIOJTHUTEIHHBIC KHOTIKH:

* KHOTIKA CO3/JaHUSI HOBOT'O MCTOYHHKA;

*xHOIKa co3aanus HoBoro LTI

B 3aBucuMOCTH OT €O3/1aBaeMOro BUa MCTOYHHKA, HICTKHUTE Ha HEOOXOAUMOW KHOIIKE.
[Tocie 3TOro aHAJIOTUYHO CIy4aro ¢ 100aBICHHEM HOBOTO MOTPEOUTENs HA MaHETH PEelIaKkTopa
aKTUBHUpPYETCA OJIOK C TOTOBBIMU KOH(PUTYPALIUSIMUA UCTOYHUKOB.

JanbHelme aeiicTBUS PU CO3JJaHUKM HOBOT'O HCTOYHUKA (pa3MeEIIeHHE HA MOJOTHE CXEMBI,
nepeMeleHle HaIIiCH, BpalleHHe, U3MEHEHHE pa3Mepa M IeOMETPHUYECKOW KOH(MUTYpaLUm)
MPOM3BOJIATCS aHATOTUYHO MOTpeOHuTeNo (cMoTpuTe MyHKT “Co3/1aHie HOBOTO MOTpeOuTeNs”).

CnepnoBarenbHo, popma nacnopta LTI BkitouaeT B ceOs 311eMEHTHI MACIIOPTOB MOTPEOU-
Tensl U uctouHuka. OCHOBHOM siBisieTcst ctpanuia “Ilapamerpsr’”.

Cucrems! Teronorpedienus, ycranosiennbie B LTI, moakimrouaroTcst TOYHO TaK ke, KakK
u y norpedutens. U Bcs nHpOpMaIus mo Kaxaoi cucTeMe 3aHOCUTCS CIIOCOOOM aHAIOTUYHBIM
MOTPEOUTEITIO.

Ecnu LTII sBAsieTcst UCTOYHUKOM IS KaKUX-THOO CJIOEB, TO CIIEIyeT MOCTaBUTh (hIIaXKOK
(rajouky) OKOJI0 HY>KHOTO cJi0s1 B Os10ke “HcTouHuK asist ceteit”. AHAJTOrHYHO ONMCAHHOMY BBIIIIE

B pazzaene "KorenpHas" anroputMy 3aaaTh HallOPHbIE XapaKTEPUCTHKU M TEMIIEpaTypHbIN Ipa-

buk.
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9. MOJAEJIUPOBAHUE ABOHEHTOB, ABOHEHTCKHX BBIBOJIOB 1
MNOTPEBUTEJIEN

9.1. O6mue NOJI0KeHUST MOIETUPOBAHUS

9.1.1. Co3nanue HOBOr0 NOTPEOUTEJIS

Jlist co3anust HOBOTO MOTPEOUTENsT HEe0OX0IMMO HaXaTh Ha KHOMKY. [Tocie 3Toro naHensb
peaaKToOpa CXeMbl paCUIUPUTHCS, U Ha HEM KpOMeE YK€ 3HAKOMBIX KHOTIOK MOSIBUTCS OJIOK KHOIIOK
¢ U300pakeHHEeM pa3IUYHbIX KOH(purypamuii o0bekToB. Ecian B MpeanokeHHOM psle OTCYyT-
CTBYET NOTpeOUTEbh HYKHOIM KOH(UTYpAINH, TO HIKE MPUCYTCTBYET (PYHKIIUS IO CO3/IaHUIO TI0-

TpeduTes M000H KOH(DUTYpALTHH.

9.1.2. Boi0op KoHGUIYpALIMY TOTPEOUTEIs

BTtopsiM nieficTBHEM Ha ITyTH CO3aHMsI TOTPEOUTESI HEOOXOIUMO BBIOPATH U3 CITMCKA HYX-
HYI0 TEOMETPUYECKYI0 KOHpUTypauuo mnotpedutens. s 3TOro HaBeauTe Kypcop MBIIIM Ha
KHOINIKY C HM300pakeHueM Oyayiiero oO0beKTa W IIEJIKHUTE MO Hell OJUH pa3 JeBOW KHOIKOM

MBIIIH.

9.1.3. Co3nanue noTpedUTEIsA ¢ HOBOI KOHUrypaluei

B ciyuae, xornma HE0OX0AMMON reoMeTpuieckol KoHpUTrypamuu norpeduresns Ber He 00-
HApPYKUJIH, TO MOXHO BOCIIOJIb30BaThCs (PYHKIMEH co3maHusi HOBOro. [l 3TOro Haxxmurte Ha
KHOTIKY. 3aTeM, TOOYEPETHO COBEPIIIAs IEITYKH JICBOM KIIABUILICH MBI HA IIOJIOTHE CXEMBI, 000-
3HaYbTe BEepIIMHBI ToTpeduTens. To ecTh, GpakTudecku Bbl prucyeTe morpeOuTes, mocieaoBa-
TEJIHHO OTMEUasi €ro yrioBbIe TOUYKH, KOTOPHIC aBTOMATUYECKH COSAMHSIOTCS ydacTKaMu. Toukn
SBIISIOTCS aKTUBHBIMU M IO3TOMY UX BCETJ]a MOXKHO MEPEMECTUTh, HaBe s Ha HEe KypPCOP MBIIIIH,
IIPU 5TOM OH MOMEHSET CBOW BHJ Ha KPECTHUK, 32)KaTh JIEBYIO KHOIIKY MBIIIKU U IEPEMECTUTh Ha

TpeOyemoe MecCTo.

9.1.4. Pa3meinieHnue 00LEKTA HA “NOJOTHE” CXeMBbI

Hrtak, ec Heo6xouMasi KOHGUrypaius 00bekTa (U3 MpeICTaBIeHHOr o psijia) BEIOpaHa, To
€ro MOXHO TIOMECTUTh Ha “TIOJIOTHO” cXeMbl. [[j1s1 3Toro HeoOX0AUMO ONpPENETUTh MECTO, IJie
Oyzaer pacroyiaratbCsi NOTPEOUTENb. 3aTeM NPOU3BECTH OJMHAPHBIN IIETUOK JIEBOM KHOIMKOM
MBIIIKK Ha TIOJIOTHE B 3TOM MecTe. Eciu Bce BBINICONHCAHHBIC JCHCTBHS MPOU3BEICHBI ITpa-
BUJIBHO, TO HA TOJIOTHE JIOJDKEH MOSIBUTHCS BRIOpaHHBINH Bamu moTpeOuTens.

[Tnroc KO BceMy ATOMY B HUKHEH 4aCTH pPeAaKTOpa CXeMbl aKTUBU3HPYETCs KHOMKA “DUK-
canua” u “Otmena”. Teneppb cinenyer TUO0 NOATBEPAUTH (PUKcaIio 00BbEKTa Ha MOJIOTHE, JINOO
OTMEeHHTh. ECITM Ha)kaTh KHOTIKY OTMEHBI, TO TIOTPEOHUTEh HCYE3HET C IMOJIOTHA CXeMBI. Ecim ke

Bbl Bce-Taku pemmim ocTaBUTh 00BEKT, TO HY’KHO 3aMETUTh, YTO epe]] ero (uKcauued ¢ HuM
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MO>KHO COBEPIINTH €IlIe PsiJ ACHCTBHI, TAKMX KaK NEpeMelIeHIe, BpalleHIe, H3MEHEHUE pa3Mepa,

M3MEHEHHE TeOMETPUUYECKON KOH(UTrypanuu.

9.1.5. lepemMenieHUEe HAANMUCH IIOTPEOUTEIS

[Tocne Toro, kak Bel pasmecTriin 00beKT Ha cxeMme (HO elie ero He 3adukcupoBain) hopma
pelnakTopa npruodpena HEeMHOTO Apyroi Bua. Ha Hell mosBruiIach maHemb sl YIPaBJICHUS PacIo-
JIO)KEHUEM HAMICH HAMMEHOBaHUs moTpeduTess. [Ipy momomu cTpeiodek HaaImuCh MOYXKHO JIBH-
rath B JIIOOOM HampaBJICHWW (BBEPX, BHHU3, BJIICBO, BIPABO, IO JHATOHANSAM). Takke HaAMHCh
MOYKHO TIepeMeIaTh, HaKaB MPaBYIO KJIABUIITY MBIIIKH U JIBUTAsl €10 B CTOPOHBI. PacnionoxeHHas
B IICHTpE OJI0Ka CTPENIOK KHOMKA “T”” O3BOJISIET U3MEHSTh OPHECHTAIMIO HA/IITUCH C TOPH30HTAIIb-

HOW Ha BEPTHKAIBHYIO, 1 HA000POT.

9.1.6. IlepemeliieHne 00bEKTA HA MOJOTHE CXEMBI

ITocne nosBaeHUS BbIGleHHOFO 00BEKTa Ha IT0JIOTHE CXEMBbI, €T0 MECTOPACITIOJIOKCHUC MO~
JKCT HEC COOTBCTCTBOBATD KCIIACMOMY. ITocne co3ganus Ha pa6oqu I10JI€ HOTpe6I/ITCJ'I$[, 1o YMOJI-

YaHMIO BKIIOUEH «Pexnm ICPEMCIICHUA .

9.1.7. IlepemeliieHre NOTPEOUTEJIS M3 OJHOM YACTH IOJOTHA B JIPYIVIO IPH MOMOIIHM MbIIIIH

I[JISI 9TOIr0 HaBCAUTC KypPCOp MBIIIKW Ha CO3I[aBa€MI)II71 HOTpe6I/IT€JII) U HAXXMUTC JICBYIO KJIa-
BUIITY MBIIIIH. He OTIIYCKasd €€, NepCABUHbTC MbIIb, IIPU 3TOM 00BEKT NEPpEMCCTUTHCA BMECTC C
KypCOpOM, U B KCJIACMOM MECTC OTITYCTHUTC KJIABUIILY. OO0BEKT TCIICPb 6y,Z[GT HUMCTBb HOBOC MCCTO-

PacCIIOJIOKCHHUC.

9.1.8. U3mMeHeHHUe pasMepa 00bEKTA

Pabota B 1aHHOM pekuMe MO3BOJISIET U3MEHTH pa3Mep 0OBEKTOB TUIIA: TOTPEOUTENH WU
UCTOYHUK. MI3MeHeHrne MOXKeT MPOU3BOANUTHCS KaK C COXpaHEHUEM MPONOPIH (M3MEHEeHHe Mac-

IJ_ITa6a), TaK 1 B KaAKOM-TO OJHOM HaAITPpaBJICHUU (HO BEpPTUKAJIN UJIN rOpI/ISOHTaJ'II/I).
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10. OMUCAHHUE TONOJIOTI'MYECKOM CBA3AHHOCTU OBLEKTOB

MaremaTnueckasi MOJIEIb MPEICTaBIseT co0O0W CBSI3aHHBIN rpad, rae y3namMu SBISIOTCS
00BEKTHI, a Jyramu rpada — y9acTKH TEIIoBOU ceTH. KaxkIblii 00beKT MaTeMaTHIeCKOW MOICTTU
OTHOCHUTCS K OIIPEAEIIEHHOMY THUITY, XapaKTepU3YIOILIEMY JaHHYI0 MH)XXEHEPHYIO CETh, U UMEET
PEXKUMBI pabOThI, COOTBETCTBYIONIHE €r0 (DYHKIIMOHAIEHOMY Ha3HAYEHHUIO.

ITpu co3manuu ciost TEIIOBOM CETH Yepe3 MEHIO 3aJjaul CTPYKTypa CJI0s CO3/1aeTCsl aBToO-
matuyeckd. [1og cTpyKTypoii ceTH OHUMAETCsl KOIMYeCTBO OOBEKTOB (Y37I0B) U CBsA3e (ydact-
KOB), UX yCIIOBHbIE 0003HAUYEHHUs, KOJIMYECTBO PEKUMOB QYHKIIMOHUPOBAHUS KAXKIOTO0 00BEKTa
U CTPYKTypa TaOauIl (CEeMaHTHUECKUX JIaHHBIX), CBSI3aHHBIX C STUMHU OOBEKTaAMH.

B ocHoBe maremaTnueckoii Mosenu cetu nexuT rpad. Kak uzsectno, rpad cocrout u3 y3-
JIOB, COEIMHEHHBIX Jyramu. B 110001 ceTh MOXHO BBIAECIUTH CBOI HA0OP y3JI0BBIX 3JIEMEHTOB U
nyr. Tak B TEMJIOCHA0KEHUHU Y3JIbI — 3TO UCTOYHHUKH, TEIUIOBBIE KaMEPHI, TOTPEOUTENN, HACOCHBIE

CTaHIWH, 3all0OpHAd apMarypa U T.A., a AyTH — Tp}I6Ol'IpOBOI[LI.
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11. OTJAJKA U KAJIMBPOBKA 3JIEKTPOHHOM MOJIEJIHN

B pamMkax naHHOTO pasjena BBIMOJHSIACH OTIAJKA PAOOTHI PACUETHBIX MATEMATHUECKUX
MOJTyJIeH TTyTeM BBISBJICHHSI OIIMOOK B MCXO/IHBIX JAHHBIX.

Ha srane otyasiku 3J€KTpOHHOM MOJIENIA MPOBOJIUIICA AHAIU3 MOJHOTHI BHECEHHBIX UCXOI-
HBIX JJAHHBIX.

KanubpoBka Moenu — mporecc WACHTHPUKAIMN U TOHKOW HACTPONKH HAOOPOB UCXOTHBIX
JAHHBIX TAKUM 00pa3oM, 4TOOBI 00ECIIEYUTh MAaKCUMATBHOE TIPUOIIIKEHUE PE3YIHTaTOB THIPAB-
JUYECKOTO pacyeTa K pakTHUESCKUM IapaMeTpaM B ONIPEACIICHHBIX PETIEPHBIX y3J1aX CUCTEMbI TETI-
nocHabxeHus. JJis opraHu3aium mpoiecca KaTMOpPOBKU 3JIEKTPOHHON MOJIEIH BRIOMPATIUCH Pe-
MIEPHBIE Y3JIbI B KAK/IOM U3 CUCTEM TETUIOCHAOKEHUS, TAKUE KaK: BEIBOJTHOM KOJUIEKTOP Ha UCTOY-
HUKE, TeIIoBble KaMmephl, HacocHbie cTaniuu, LITII, UTII, mo koTopbiM umeroTcst (haKTHUYECKUE
JIaHHBIE TI0 pacxojaM TEIUIOHOCHUTENSI U pacloiaraéMbIM HaropaM 3a MEepUoJl, KOTla pacxXoIbl
TEIJIOHOCHUTEIIS ObLIIM MaKCUMAJIbHO MPUOIMKEHBI K HOMUHAJIBHBIM.

B pamkax ganHoro stana padboT BBINOJIHEHA OTJIaKa pabOThl pacue€THBIX MaTEMATUYECKUX
MOJYJIEH MyTeM BBISIBIICHUS OMMOOK B UCXOIHBIX JAHHBIX U KAJIMOPOBKA MOJIEIHU C LIETBIO JJOCTH-
JKEHHSI COOTBETCTBHUS PACUETHBIX IMapaMeTPOB MOJCIH (DAKTUYECKUM IapameTpaMm padoOThI CH-

CTEMBI TEIUIOCHAOKEHHS ropoza.
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