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1. OBIIEE HABHAUYEHHWE JIEKTPOHHOM MOJIEJIA CUCTEMBI
TEIIVIOCHABKEHU A

DJEeKTpOHHAs MOJIENb CHCTEMBI TeriocHa0x)eHns O3epcKoro ropoICKOro OKpyra pa3pado-
TaHa B COOTBETCTBHH ¢ TpeboBanmsimu denepanpHoro 3akoHa Ned3-190 «O TennocHaO)eHUN» U
[ToctanoBnenus I[IpaButenbctBa PO Nel54 «O TpeGoBaHMAX K CXeMaM TEIJIOCHAOKEHHUs, T0-
PAAKY UX pa3pabOTKU U YTBEPIKICHUSD.

®enepanbhbliil 3akoH 0T 27 utonst 2010 r. Ne 190-®3 «O temnocHabx eHUM» 3aKOHOa-
TEIBHO OIpeaeseT He0OX0UMOCTh CO3/IaHUS M UCTIOJB30BaHUSI KOMITBIOTEPHBIX 3JIEKTPOHHBIX
MoJieJIel CUCTeM TeITIOCHA0XKEHHS TOPOIOB.

[ToctanoBnenue [IpaBurensctBa PO Nol54 «O TpeboBaHUAX K CXeMaM TEIJIOCHAOKEHHUSI,
MOPSIIKY UX pa3paOdOTKH U yTBep K AeHUs», M TyHKT 7 CtaThu 23 @3 Ne 190 «O TernocHa0KeHUM»
COJIep’KaT METOIMYECKUE yKa3aHUsl, PETJIaMEHTUPYIOLIUE COCTaB, TpeOOBaHUS U NOPAIOK pa3pa-
OOTKH CXEM TEIJIOCHA0KEHHUS MTOCENIEHUI 1 TOPOACKUX OKpYroB. B uncine atux TpeboBanuii yka-
3aHO Ha HEOOXOJUMOCTh HAJIMYMS B KaueCTBE 005S3aTeNbHOrO pas3jiesia CXeMbl TeIIOCHA0KEHUS
AIEKTPOHHOW MOJIETIH.

OtnenbHas rnaBa «TpeboBaHMI K CXeMaM TETUIOCHAOKEHUS», OMUCHIBACT COACPKAaHUE U
(byHKIIMOHATIbHBIE XapaKTEPUCTUKU SJIEKTPOHHBIX MOJIEJICH KaKk COCTaBHOM 4acTH CXEMbl TeIlI0-
cHabOkeHusl.

CornacHo ompeneneHuio npasurenscTBa Poccuiickoin denepanuu 31eKTpOHHAsT MOJIENb
CeTH TEIUIOCHA0KEHHUSI — ITO KOMIUIEKC MporpamMMm M 0a3 JaHHBIX, ONHMCHIBAIOIINN TOIMOJIOTHIO
HapYXHBIX CeTe U COOPYKEHUH TEIUIOCHAOKEHHUS, UX TEXHUYECKUE U PEKUMHBIE XapaKTepu-
CTUKH U TO3BOJIAIOMINI MPOBOAUTH THIPABINYECKUE PACUETHI.

DNeKTpOHHAsE MOJICIIb, B TIEPBYIO OUepelb, Heo0Xxoauma Jutst 3 HEeKTHBHOM OIEHKH pabOThI
CHCTEM TEIJIOCHA0KEHHS, a TAK)KE MPOUUX UHKEHEPHBIX CUCTEM.

Co3nanue 31eKTPOHHOM MOJIENH MO3BOJISIET:

* D¢ (heKTUBHO COCTABIATH MJIAHBI IEPCTIEKTUBHOTO Pa3BUTHS;

* BBIMOMHATH THAPABIMYECKUM pacyeT W aHAIM3 BO3MOXKHBIX MOCTEACTBUMN TUIAHOBBIX I1€-
PEKIIFOUEHMI Ha MaruCTPaJIbHOW CETH;

* BriaBnsATh neperpykeHHbIe YIaCTKH CETU U 000PYIOBAHHUS, TUMUTUPYIOIIHE MPOMYCKHYIO
CIIOCOOHOCTD;

* BBISBISATH yY9aCTKU C TOBBIMIEHHBIMU THAPABINYECKUMH COMPOTHUBJICHHUSIM M CKPBITHIMU
yTeUKaMHu;

* MopenupoBath aBapuifHbIE CUTYaIMH HA CETH U 0OOCHOBBIBATH MEPOTIPUSATHUS 10 ONITUMH-
3alAU MOCIJICICTBUI 3TUX aBAPHUIA;

* OCylIecTBIATh MOUCK 33JBUKEK, OTKIIOYAIOMIMX aBapUUHBIN ydyacTOK BOJONPOBOJIHOM




CeTH.

KOMIIOHEHTHI 37IEKTPOHHONW MOJIENH:

— MporpaMMHOe 00eCTIeYeHHE, TTO3BOJIAIONIEE ONICATh BCE TEXHOIOTUYECKHE 00BEKTHI, CO-
CTaBJISIOIINE CUCTEMY, B UX COBOKYITHOCTH U B3aMMOCBSI3U, 1 HA OCHOBE 3TOI'0 ONIMCAHUs, PEIIaTh
BECh CIIEKTP PACUETHO-aHAIUTUYECKUX 3a]1a4, HEOOXOUMBIX JIJIsl MHOTOBAPHAHTHOT'O MOJIEIINPO-
BaHUs PEKUMOB padOThI BCEM CUCTEMBI U €€ OTAEIBHBIX JIEMEHTOB;

— CpelCTBa CO3JIaHMsI ¥ BU3yalIH3aluy rpa)uueckoro NpeCcTaBiICHUs CeTe B MPUBS3KE K
IUTaHY TEPPUTOPUHU, HEPA3PBIBHO CBSI3aHHBIE CO CPEJICTBAMU TEXHOJIOIMUYECKOTO OMUCAHUS 00b-
€KTOB CUCTEMBI U UX CBSI3HOCTH;

— JJaHHBIE, ONHCHIBAIOIINE KX B OTACIBHOCTH JIEMEHTAPHBIN OOBEKT U BCIO COBOKYII-
HOCTh OOBEKTOB, COCTABIISIONIMX CUCTEMY — OT MCTOYHHMKA U BIUIOTH JI0 KaXKJOTO MOTPEOUTEIs,
BKJIIOUasi BCEe TPYOOIIPOBOIbI, @ TAKKE DJIEKTPOHHBIN MJIaH MECTHOCTH, K KOTOPOMY MpHUBsI3aHa

MOJC/Ib CUCTCMEI.



2. PACYETHBIE MOJYJIM DJIEKTPOHHOI MOJEJIA

2.1. O0mme mMoJI0KeHUus

DJEeKTpOHHAs MOJIEb CUCTEMBI TeIUIOCHA0KeHUsT O3epCKOro ropoiCKOro OKpyra co3jaHa
Ha 0a3e mporpammHoro komiuiekca «ZuluThermo», pazpaborannoro OOO «IlomuTepm»
(r. Cankr- IletepOypr).

[Tox >eKTPOHHON MOAETBIO CUCTEMBI TETJIOCHA0KEHHS TOHUMAETCS MaTeMaTH4ecKast MO-
JIeSIb 3TOM CHCTEMBbI, IPUBA3aHHAs K TONOrpapuuecKoid OCHOBE ropojia, NpeqHa3HAYeHHas Uil
UMHTALMOHHOTO MOJICIMPOBAHUS BCEX MPOLIECCOB, IPOTEKAIOLINX B HEH.

[TporpammusIii kommieke «ZuluThermoy» momydus MMPOKOE pacHpoCTpaHEHUE Ha TPEl-
NPUATUSAX TEIUIOBBIX ceTeil. B wacTtHOCTH, roposoB: MockBa, EkarepunOypr, Cankr-IlerepOypr,
Jluneuk v B HACTOSILIUI MOMEHT sBJIsieTCs HanboJiee paclpoCTpaHEeHHbIM Ha TeppuTopuun Poccun
(6omnee 4000 mosib30BaTENECH ).

Komruiekc 1mo3BosisieT pacCYUThIBaTh TYIMKOBBIE U KOJIBLEBBIE CETU (KOJUYECTBO KOJIEL B
CETH HEOI'PAaHUYEHHO), a TAKXKE JIBYX, TPEX, YEThIPEXTPYOHbIE UJIM MHOTOTPYOHBIE CUCTEMBI TEI-
J0CHA0XEHHUs, B TOM YUCIIE C MOBBICUTEIbHBIMU HACOCHBIMHU CTAHLMAMU U APOCCEIUPYIOLUMHU
yCTpPOHCTBaMHU, pabOTaroIKe OT OAHOIO UM HECKOJIBKUX HCTOYHHUKOB.

[IporpamMma mnpeaycMaTpUBAaeT BBIIOJHEHUE TEIUIOIMIPABIMYECKOTO pacuera CHCTEMBI
LEHTPAIN30BaHHOIO TEIUIOCHAOKEHUS ¢ TOTPEOUTEIMH, OJKIOYEHHBIMU K TEIUIOBOI CETH 110
pasIn4YHbIM cxeMaM. PacyeTr cucteM TemiocHa0KeHHUsI MOKET IPOU3BOIUTHCS C YUETOM yTeueK
U3 TEIJIOBOM CETU M CHCTEM TEIUIONOTpeOsIeHus], a TakXkKe TEIUIOBBIX MOTeph B TPyOONpoBOAax
TEIIOBOM ceTH. PacueTr TerioBhIX MOTEpb BEAETCSA JMOO 10 HOPMATUBHBIM MOTEPSIM, JINOO MO
(aKTHYECKOMY COCTOSIHUIO U30JIALIUU.

Pe3ynbTarhl pacueToB MOTYT ObITh SKCIOpTHpOBaHbl B MS Excel, HarnsaHo npencTaBieHbl
C TIOMOIIBIO0 TEMAaTUYECKON PacKpacku M Mbe3oMeTpuueckux rpaduxos. Kaprorpadguueckuii ma-
TepHall U cXeMa TEIJIOBBIX CeTel MOTYT ObITh O(POPMIIEHBI B BUJIE JOKYMEHTA C UCIOJIb30BAHUEM

MakeTa 1rneyaTu.

2.2. ba3oBbIil KOMILIEKC

['eoundpopmanmonnas cucreMa «Zulu» W TPOrpaMMHO-PAacCUYETHBI  KOMIUIEKC
«ZuluThermo» mo3BoJieT pemaTb HEOOXOAUMBIM sl pa3paboTku Cxembl TerIoCHaOXEHUS
O3epcKoro ropoACKoro oKpyra Habop 3aaad:

— ABTOMAaTHYECKH CO3/1aBaTh AJIEKTPOHHYIO MOJIENIb CUCTEMBI TEINIOCHAOKEHHS TIPH HaHe-
CEHHH €€ Ha KapTy ropojia ¢ rpapmuecKum mpecTaBIeHuEM 00bEKTOB, C IIPUBSI3KON K TOIOTpa-

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




— IIpoBOANTE ACTIOPTU3ALMIO CUCTEMBI TEIUIOCHA0XKEHUS;

— BBINIONIHATE TUAPABINYECKUN PACUET TEIJIOBBIX CETEH;

— MogaenupoBarb Bce BU/bl MEPEKIIOYEHHM, OCYLIECTBIISIEMbIE B TEIJIOBBIX CETSIX, B TOM
YHCJIE NEPEKIIIOUEHUS TEIUIOBBIX HATPY30K MEXAY UCTOYHUKAMU TEILIOBOW YHEPIHUH;

— BeinonHATh pacuet 6ajlaHCOB MO CETEBOM BOJE U TEIUIOBON YHEPTUU M0 KAKJOMY MCTOU-
HUKY TEIJIOBOM DHEPIUH;

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

— IIpoBOAMTE IPyMNIIOBBIE M3MEHEHUS XapaKTEPUCTUK 00BEKTOB (Y4acTKOB TEIUIOBBIX CETEH,
oTpeduTeENel) MO 3alaHHBIM KPUTEPHUSM C LENbI0 MOJIEIUPOBAHUS PA3IMYHbIX IEPCIEKTUBHBIX
BapHUaHTOB CXEMBbI TEINIOCHA0KEHUS;

— Ctpouth nbe3oMeTpudeckrue rpauku U Npou3BOAUTE UX CpaBHEHUE JUIs pa3pabOTKU U
aHaJIM3a CLIEHApHUEB MEPCIEKTUBHOIO PAa3BUTHs TEIUIOBBIX CETEH;

— CTpouTh 30HBI BIUSHUS UICTOYHUKOB Ha CETh;

— YuuThIBaTh PEKOHCTPYKIIMIO TEIJIOBBIX CETEN, CBSI3aHHYIO C YBEIIMUEHUEM JUaMETpa TPy-
601poBOI0B /J1s 00eceueH sl NEPCIEKTUBHBIX IPUPOCTOB TEIJIOBOM HArPy3KH HIIU C IEPEBOAOM
CUCTEMBI Ha IIOHWKECHHBIE IAPAMETPhI TEIIJIOHOCUTEILS;

— PaccuuThiBaTh TeMIiepaTypHblIil rpauK OTITYCKa TEIJIOBOM SHEPTUU AJIs KaX/10I0 UCTOY-
HUKa TEIUIOBON YHEPTUU;

— IIpou3BOAUTH pacyeT OTAENbHBIX 3JIEMEHTOB CUCTEMBI TETJIOCHA0XKEHUS: PacyeTy MmoJyie-
’KaT TYIUKOBBIE U KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHCJIE C HACOCHBIMM CTAHLMSIMM U APOCCE-
JUPYIOIIMMH YCTpOiCcTBaMH, paboTarole OT OJHOIO MM HECKOJIbKUX UCTOYHUKOB.

[TporpamMma npeaycMaTpuBaeT TEIIOTHAPABIMUECKUNA pacyeT ¢ MPUCOEAMHEHUEM K TEIUIO-
BOM ceTH MHIUBUAYaJIbHBIX TemIoBbIX MyHKTOB (MTII) M LeHTpanbHBIX TEIUIOBBIX IMYHKTOB
(ITTIT) mo HECKOIBKUM JIECATKAM CXEMHBIX pElIeHUH, IpUMEHsAeMBbIX Ha TeppuTopun Poccum.

Pacuer cuctem TemnocHa0XXeHUS MOKET NMPOU3BOAUTHCA C YUETOM YTEUEK W3 TEIIOBOI
CETH U CHUCTEM TEIJIONOTPEOIICHHUS, a TAKKE TEIUIOBBIX MOTEPh B TPYOOIIPOBOJAaX TEIIOBOM ceTH,
KaK [0 HOPMaTUBHBIM MOTEPSIM, TaK U MO (PAKTUIECKOMY COCTOSIHUIO U3OJISALIH.

Pacuetsl «ZuluThermo» MoryTt paboTaTh He TOJIBKO B TECHOM MHTErpalliy ¢ reouHpopMa-
IMOHHOM cucTteMol (B Buae moayis pacuupenus ['MIC), HO U B BUAe OTAEIbHON OMOINOTEKH
KOMIIOHEHTOB, KOTOPbIE MO3BOJISIOT BBIMOIHATH pAaCUeThl U3 MPUIIOKEHHH MMOIb30BaTeNei.

3anaun, pemaembie «ZuluThermoy:

* [TocTpoeHune pacueTHON MOZENHN TETNIOBOM CETH;

* HanagouHblil pacyeT TEMIOBOU CETH;

* [ToBepOUHBII1 pacyeT TEMIOBOM CETH;




* KOHCTpYKTOpPCKUI pacyeT TEIIOBOM CETH;

* Pacuer Tpebyemoii TeMnepaTypsl Ha HCTOYHHKE;

* KOMMyTalMOHHBIE 33/1a4H;

* [Ibe3oMeTpudecKkuii rpaduk;

* PacueT HOpMaTUBHBIX MOTEPH TEIUIA YEPE3 U3OJISAIUIO.

Pe3ynbTaThl BHIIOJHEHHBIX PacYe€TOB MOKHO KcnopTupoBats B MS Excel.

Hwuxe (Tabnumna 2-1) mpuUBOIUTCS COMOCTaBICHUE PA3IMYHBIX T€OMH(DOPMAIIMOHHBIX CH-
creM (I'MC), moaaepKuBaronux TOMOJIOTHIO HHKEHEPHBIX CETEH.

['eorpaduyeckas unopmanuronHas cucreMa «Zulu» oOnamaer cieayroOIUMU TOCTOUH-
CTBaMu, oTcyTcTBYytomumMu y MmHorux ['MC:

* OTCYTCTBHEM OTpaHUYCHUN Ha 00BEM BBOAUMON NH(POpMAILINH;

* BO3MOHOCTBIO CAaMOCTOSATEIHLHOTO OCBOCHHUS U PAOOTHI;

* Bo3MOKHOCTBIO HanMCaHUs AOMOJHUTENBHBIX Moayiel B o0onouke ['NC

* IpykecTBeHHbIM MHTEP(HENCOM, CXOKUM C MOMYISPHBIMU O(DUCHBIMH NPUIIOKEHUSIMU
nox Windows;

* Bo3moskHOCTBIO paboThI ¢ 00mIenocTynHbiMu Tile-cepBepamus;

* Bo3M0OKHOCTBIO TPUBSA3KU (POTOCHUMKOB K TeorpadudeckuM KOOpAUHATaM MECTHOCTH;

* BO3MOKHOCTBIO OTOOpaXSHHS JBUXKYIIMXCS 00BEKTOB Ha KapTe ceppepa ZuluServer 8.0
yepe3 WEB ciryx0y WMS;

* KoHTpons 3a aBTOTpaHCIOPTOM HPEIIPUSITUS;

* Bricokoii ckopocTbio 00paboTku 00JbIIOro 06beMa rpadudeckoit nHGopMmaumy;

* BO3MOKXHOCTBIO MEPEIBUKEHNS IO KOMMYHHUKALMAM HNpeAnpusaTHs npu Hannuuu WEB
ZuluServer ¢ KOPPEKTUPOBKON TpahUUeCKMX U CEMAHTHUYECKUX JTAHHBIX C MOOUJILHOTO YCTPOM-
CTBa, paboTatoriero noj ynpasienueM Windows7;

* BO3MOXXHOCTBIO CO3/1aHUs MOJIENH pelibeda MECTHOCTH U PELICHUS 1IeJIoro psjia 3a/1a4:

O ONpenelieHHne BBICOTHl MECTHOCTH B JIFOOOM TOUKE B IpaHUIAX TPUAHTYJSLUH, BbI-
YHCJIEHUE TUIOIIA U TTOBEPXHOCTH 3a/1aHHOM 00J1acTH;

O BBIYHMCICHHE 00BbEMa 3eMIISIHBIX Pa0OT 110 3a/1aHHON 00J1acTH;

O MOCTPOCHME M30JIMHMN C 3aJaHHBIM I1aroM I10 BBICOTE;

O TMOCTPOEHHE 30H 3aTOIICHUS;

O TMOCTPOEHHE pacTpa BBICOT;

O TOCTPOEHME MPOI0JILHOTO pod s (pazpes3a) o MPOU3BOJILHO 33JaHHOMY ITYTH;

O aBTOMAaTMYECKOE 3aHECEHME JAaHHBIX 110 BBICOTHBIM OTMETKAM BO BCEX MOAYJISIX MH-

*eHepHbIX pacueToB (ZuluThermo, ZuluSteam, ZuluHydro, ZuluDrain, ZuluGaz).




Taéauna 2-1 — ConocrapJ/ieHne reouH(pOPMAIHOHHBIX CHCTEM

HUBL «IloTox»
AHCT-Tpyn IOJIMTEPM Poccusi r. MockBa, Kb ITAHOPAMA
Poccns, Poccus, r. Cankr- ESRI USA HnTerpo Poccus, r. Yoa
Pa3pa6oTunk Ykpauna r. Xapb- Poccus, r. Mocksa . .
r. llepmb IerepOypr L www.esri.com www.Integro.ru
. - KOB. www.gisinfo.ru
aist.perm.ru politerm.com.ru X
www.citycom.ru
[IponykTsl
HasBanue 'IC BETA ZULU CityCom [Tanopama ArcGIS Wnleo
PacnpocTpaneHHoCTE B Huskas Bricokas Cpenmsist Cpenmsist Cpennsist Bricokas

Poccun

Pa3paboTtka u

PazpaboTka u

Paspabotka u BHES-

fposaxa mpogaxa peHne PaspaboTka 1 mpomaxa [Ipomaxa mporpaMMHOTO PaspaboTka u mponmaxa
Bun nestensHOCTH TPOTPaAMMHOTO
TIPOTPaAMMHOTO MIPOTPaAMMHOTO MIPOrpaMMHOTO obecnieueHns, | oOecleueHus, BHSAPCHNUE, | MPOTPAMMHOTO 0OecIeueHUs,
Pa3pabotunka oOecrieucHus,
BHCIDCHIE obecrieueHusl, obecrieyeHwus1, 00y- BHEJIPCHUE, 00yUCHUE o0yueHue BHEJIPCHHE, 00yUCHUE
P ’ oOy4eHue YeHHe
o0OyueHue
MecTo Hax0XKAECHUS Poccus, Cankr-
Poccus, Ilepmp Ykpanna Poccus, Mocksa CIIA Poccus, Ya
pa3paboTurka [etepOypr
Knuenrckas Kinenrckas
Kiuentckas Knmenrckas Bepcust, kinueHT- | KnmenTckast Bepewns, kineHT- | KimeHTckas Bepcust, KIMEHT-
ApxuTekTypa BepCHs, KIIUEHT- BepCHs, KIIHEHT-
BepcHs CepBepHas BepCHs CepBepHasi BEpCHUs CepBepHasi BepCusl
cepBepHas BEpCUs | CepBEpHAs BepCHs
Bekropuzarop Ectb Ectp Ectp Ectp Ectb Ectb
o N
TUC-BbioBep Her EcTb, 00BIYHBIIM Her Eoms EcTb, 00BIYHBIIM Her
BeO + BeO
IToanepxka GPS Her Ectb Her Ectb Ectb, oTAENBHBIA MOYIIb Her, peamusyercs pretmnmum
MOJTyJIeM
Windows Windows Windows Windows 98/2000/XP, Linux Windows 98/2000/XP/7, .
Mnarpopma 98/2000/XP 2000/XP/7 98/2000/XP/7 | Kylix, Linux QT, Pocket-PC Pocket-PC Windows 98/2000/XP/7
WnTepdeiice n pacmmpeHus
®dopmar
Kaprorpadudeckoii 6a3bl | CoOCTBEHHBIH CoOcTBeHHBIN Hert nannbix SXF CoOcTBeHHBIH CoOcTBeHHBIN
JTAaHHBIX



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 CEMaHTUYECKON

Paradox, dBase,
Microsoft Access,

CoOCTBEHHBIN . Her naHHBIX SXF Microsoft SQL Server, Oracle CoOCTBEHHBIN
0a3bl JaHHBIX Microsoft
SQLServer, Oracle
3amura 6asbl JaHHBIX OT Jla, B cepBepHOM Ja, B cepeepHoM | Jla (TpocMOTp, peaakTHPOBa- Ha, Bce BO3MOKHOCTH
HECaHKLMOHUPOBAHHOI'O Her ’ PBep ’ pPBep P P, P p Ha (IpocMOTp JaHHBIX U
BapHaHTE BapHaHTE HUC U T.].)
JIOCTyTa pENaKTUPOBAHKE KAPThI)
OntuMusanus s
paboTsI ¢ Her Ja Ja Ja Ha Ha
SQL-cepBepamu
®aiin B hopmate
Windows bitmap CraHIapTHBIE PacTPOBbIC
[Monnepxka pacTpOBBIX BMP, WMF, (BMP), TIFE, PCX, Her 1anHbix BMP, WM F,. JPEG, n306pakerms Windows+ CranpmapTHBIC pacTposbie
¢dbopmaToB EMF PostScript u3o0paxenus Windows
JPG MHOXKECTBO JPYTHX
U T
DXF, DGN, DWG, SHP
SHP, MIF/MID, S57, DXA ' ' ' '
il L Ll Ll +
Moo | oo opx | OEMEMO | s | G006 0P o GeN, | e VP e |20V (DX, SN0
P ’ GPS, PostScript, DBF | APYTHX (P A pell),
HBIM MOJYJIEM)
. . ODE, API
Bremmnii mumepeiic | APl ActiveX | ‘arl ACtVeX, Hermammsix | 21 ActiveX, ODBC, BDE, ActiveX, COM, AML BDE, OLE DB, API
ODBC, BDE SDK "
(rumat(hopMEHHBIH S3BIK)
Cucrema BeJieHHSI
Mojtymms Pacuer TeroBsIx, PacueT TEIIOBHIX. I/HXIyLlIeCTBCHH(?‘FO KajacTpa
Buenrane Mmoxymm MapOBBIX, MHOKeCTBO Pa3IMIHBIX NmymectBo", Cucrema
HaBUTAIIH IO BOJIOTIPOBOIHEIX, Brok reogesmueckux N
MIPeOCTaBICHHBIE BOJIOTIPOBOJIHBIX, MOJIyJIeH MIPaKTHICCKH IS HHPOPMAITHOHHOTO
aIpECHOMY KaHAIN3aIHOHHBIX, pacdeToB 9
pa3paboTynkaMu " .+ | KaHATHM3aIMOHHBIX, . nro0oit oTpactu oOecrieueHus
wrany "Topon . ra30BEIX CeTe. .
ra30BbIX CeTeH. IPaJIOCTPOUTEIHLHOMN JICSATEIb-
noctu MOHUTOPUHI"
Peanuzanus
pa3zpaboTIrKaMu
MOXKEJTaHUI Bo3moxHo Bo3moxHO Bo3moxHO Bo3moxHO [IpakTHuecku HEBO3MOKHO Bo3moxHO
1oJIb30BaTese 1o
passuruio [10
Peanuzanus aneMeHToB Her Ha, B cnoe Ha, B cnoe Ha (Bce BubI) Ja (Bce BHIBI) Ha (Bce BuBI)
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KOHIIENTyaJIbHbIX TEIUIOBBIX, TEIUIOBBIX,
TOTOJIOTUYECKHAX MapOoBBIX, BOJONPOBOHBIX,
OTHOIIECHUI BOJONPOBOAHBIX, | KaHAJIN3aIUOHHBIX,
KaHaJIN3aUOHHBIX, ra30BbIX CeTel
ra30BBIX ceTell | (JIMHEHHO-Y3ITIOBEIC)
(nmHEliHO-
Y3JIOBBIC)
Hanuune MmexaHu3MoB, Ha, uepes
o0ecreynBaroIux oOMeHHbI# (hopmar.
OBICTpHII IEpeHOC Tonbko
[Ha, uepes N . N
CEMAaHTUYECKUX U Her N NIPEACTaBUTEID Ma, uepe3 ooMenHsIit Gpopmar | Jla, yepe3 ooOmMeHHsbIi popmat | [la, uepe3 oOMeHHbIH popmar
oOMeHHbIH hopmar
KapTorpaguyecKix UBII «ITotok» 3a
JaHHBIX TaM, TJ€ HET JOTIOJTHUTENbHEIE
TEJIEKOMMYHUKALHH JIEHBI'U
Bo3moxkHoCTh
KOPPEKTUPOBKH
pp P N Ja, ¢ HeOONIBIIUMU Ha, ¢ HeOOoIBIIUMU
YCIIOBHBIX 0003HaUYCHUI Her Her Ha Ha

110 POCCUUCKUM
cTaHJapTam

OTpaHUYCHUAMU

OrpaHUYCHUAMU

Bo3moxxHOCTB paboThI B
crcTeMax KOOpIHWHAT

ITnockas (x, Y)

ITnockas (x, Y),
reojie3uueckas, s
OT/ICTIbHBIX CJIOCB
nceBno3D.

ITnockast (X, Y)

IInockas, reone3ndeckas, 3D
(OTHENBHBIN MOTYITH)

IInockas, reonesnyeckas, 3D

IInockas, 3D
(OTHENBHBIA MOYJIb)

Bo3MOXHOCTH KOHTPOIS

YactuaHo (depes
CIPAaBOYHHK), U B

YactuuHo (depes
CIPaBOYHHK), U B

Ja (mytem coznaHust

Ha (mytem cozmaHus

Ja (mytem coznaHust

. Her . o o
BBOJMMO# HH(DOpMALIUK pac4eTHBIX pac4eTHbIX orpaHuunTeneit) OTpaHHUYUTEIIeH) OrpaHUYnTeNeit)
3a/1a4ax. 3a/1a4ax.
BosmoxxHOCTB
IIOCTPOCHUS
a a a a a a
IIPOCTPAHCTBEHHBIX a A A A A A
3aIpoCoB
Bcerpoennsie
Bcerpoennslie Bcerpoennsie
DopMUpOBaHUE OTYETOB CpEICTBa, BEIBOJ B Her Bcerpoennsle cpeacraa Otuer B TXT, Paradox
cpencTaa cpencTBa
Word, Excel
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Cxopoctb padotsl [IC «Zuluy ¢ 60apmumM 00beMoM rpadudeckord HHGOPMAIUK TPEBOC-
XOJIUT BCE TeOMH(OPMAIIMOHHBIE CUCTEMBI, IPECTABIICHHBIC B CPABHUTEILHOU Ta0IHIIe.

Jononuurenasabie Bo3MokHocTd [IC «Zuluy»

* OuIBTPHI MO paliOHAM;

* PaboTa ¢ reoganHbIMU;

* Paborta ¢ SQL cepBepamu;

* CpencTBo pa3paboTku cOOCTBEHHBIX PHUIIOKEHUM;

* [IpuBs3Ka KOCMHUYECKUX CHUMKOB U paboTa CHUMU;

* Pabora ¢ Google;

* PaGoTa ¢ mOBEpXHOCTBIO 3EMJIN;

* [TocTpoeHME 30HBI 3aTOIJICHUS MPU BECCHHUX MABOJIKAX;

* [TocTpoenue npoduiis MeCTHOCTU(TPYOOIIPOBOIOB);

* Ucnonb3oBanne WMS, WFS dopmaros;

* PaboTa ¢ reorpadmuecKkuMu KOOPAHMHATAMH U IPOCKITUSIMU;

» XpaHeHHUe NaHHBIX B pa3IuuHbIX cuctemax koopauHat (Iupora/Jonrora (WGS 84, 13-
90, ITynkoBo 42) (rpamycsl);

* MepkaTop (METphI);

* [Tonepeunsiit Mepkatop — UTM unu ["aycca-Kprorepa (MeTpsl);

* OToOpaxeHHe JAHHBIX, XPAHSAIIMXCS B PA3HBIX CUCTEMax KOOPJWHAT HA OJHOM KapTe, B
OJIHO U3 MPOEKIUI WK Ha r100yce;

* [TepeBos1 JaHHBIX U3 OJJHOU CUCTEMBI KOOPAMHAT B APYTYIO;

* [IpuBsizka JaHHBIX MECTHOM CHUCTEMBbI KOOPJAMHAT K TJI00ATILHON CUCTEME KOOP/INHAT;

* TUC Zulu npenocrapiser BO3MOXHOCTh paborath ¢ Tile-cepBepamu B KOOpAMHATAX:
EPSG:3395 - WGS 84 / World Mercator Ha cdeponsie. ITa MpoeKIus UCTIOIb3yeTCsl TAKUMU Cep-
Bucamu kak KocmocHumkw, SIunekc kaptsl, Kaptel mail.ru (cnytauk) u np. EPSG:3857 — WGS
84 / Pseudo-Mercator (Spherical Mercator) Ha cdepe. DTa MPOEKIIUsA UCTIONB3YETCS TAKUMHU Cep-
Bucamu kak Google, Virtualearth, Maps-For-Free, Wikimapia, OpenStreetMap, Pockocmoc,
Hasuren, Nokia u ap.;

* Immopt 13 MapInfo gaHHBIX B COOTBETCTBYIOIIUX MPOEKIIUAX;

* [TocTpoenue Mojienn penbeda MECTHOCTH 110 H30JUHUSAM U PEIIEPHBIM TOYKaM (TpUAHTY-
nsuus JlenoHe, ¢ OrpaHUYEHUSAMHU, C YI4€TOM H30JIMHUN);

* [To monenu penbeda: onpeneneHne BEICOThI MECTHOCTH B JIFO00I TOYKE, OTOOpaKeHHUE pe-
abeda;

* TprnaHrynsinnoHHas ceTka;

e OTMBIBKA C 3aJaHHBbIM HAITPaBJICHHUEM, BBICOTOM U YIJIOM OCBCIICHUA,
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* DKCITO3HIIHS CKIIOHOB;

* OTo0OpaXkeHne yKJIOHOB,;

* [Toctpoenue mpoaoabpHOro npoduist (paspesa) 1o MpOU3BOJILHO 33JAHHOMY ITYTH.

Kpome Toro, cucrema mo3BoJisieT MOIy4aTh U OTOOpa)kaTh Ha KapTe MPOCTPAHCTBEHHBIE
naHHble ¢ web-cepBepoB. Kapter WMS ¢ pa3nuyHbIx cepBepoB, NOIACPKUBAIOUINX criennduka-
i WMS (Web Map Service), pazpadorannasie Open Geospatial Consortium (OGC).

Jannsie WMS cepBepa noaxiro4aoTcst K cicTeMe B Buaie ocodoro cios (cioit WMS). Otor
CJION MOXET 0TOOpa)kaThCs HA KapTe B Pa3IMUHBIX KOMOMHALIUAX C JIFOOBIMU JIPYTHUMHU CIOSMHU.

[Iporpamma mo3BojisieT paboTaTh ¢ AaHHBIMH cepBepa 1o crnenudukamussm WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WES 1.0.0 (Web Feature Service) pazpaboranasimu OGC
(Open Geospatial Consortium).

WEB-cny:x6a WMS no3BossieT oToOpakaTh CI0U U KapThl cepBepa Ha KIIMEHTaX, MOAIep-
xuBaroux crneunduxarmun WMS, B wactHoctH, Zulu, Google Earth, Google Api, Open Layers,
Yandex Map, Maplnfo, ArcGIS u ap.

WEB-ciy:)x6a WFS obecrieunBaeT 10CTyn K BEKTOPHOH M CEeMaHTHYECKOW HH(OpMarim
cepBepa AJisl KIMEHTOB, MOACPKUBAIOLIUX JaHHYIO CIIeU(UKALIUIO.

B nporpamme npeaycmMoTpeHa BO3MOKHOCTh CO3/1aBaTh MAaKPOCHI Ha SI3bIKE POrPaMMUPO-
Banus Visual Basic Script (VBScript), Java Script (JScript), Microsoft Visual Studio For
Applications. Haznauenne MmakpocoB KHOTIKaM HHTep(erica.

Bremonnenne SQL 3ampocoB K MpOCTPaHCTBEHHBIM JaHHBIM B COOTBETCTBHH CO CTaHAAp-
tamu OGC.

Br16opka 00BEKTOB CIIOSI TI0 pa3IMYHBIM YCIOBHUSIM, BKIIFOYAs! POCTPAHCTBEHHBIE OTHOIIIE-
HUSL.

Coznanue moib30BaTeNbCKUX CTHIICH JIMHUHN, U3 KOMOWHAIIMU IITPUXOBBIX, CHMBOJIBHBIX,
TEKCTOBBIX DJIEMEHTOB.

ZuluServer

[TpocTpaHcTBEHHBIN QUIBTP HA MpaBoO AOCTyNa K JaHHBIM. [IpaBa noctyna K cepBepHBIM
JAHHBIM JJIS TOTO UM MHOTO TIOJIh30BATEINS WK TPYIIIBI MOJIB30BaTENe MOKHO OTPaHUYUTh 00-
JIaCThIO, 33/IaHHOM CITOKHBIM TTOJTHUTOHOM.

Cepsep WMS. ZuluServer 8.0 mo3Bossier paboTaTh ¢ JaHHBIMU cepBepa IO cHenuduka-
musm WMS 1.1.1 u 1.3.0 (Web Map Service), pazpadoranasivu OGC. Tlpoiinena odpurnansHas
ceprudukanus B OGC, noiydeH cepTUHUKaAT. ITO MO3BOJsAET paboTaTh C JaHHBIMH cepBepa B
Jr000M KIIMEHTCKOM MPHIOKeHHH, noanepxkuBaromeM WMS: Zulu, Google Earth, Google Api,
Open Layers, MapInfo, ArcGis Explorer u np.

Cepsep WFS. ZuluServer 8.0 no3Bossier paboTaTh ¢ JaHHBIMHU CepBepa Mo crenrukanuu
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WES 1.0.0 (Web Feature Service), pazpabotanusimu OGC. Ilpoiinena opurmansHas cepTuduka-

nus B OGC.

Asropuzanust Windows. ABToMaTHuecKasi aBTOpHU3alMs Ha CEpPBEpE C HCIOJIb30BaHUEM

YUYCTHBIX CBGI[CHI/Iﬁ IIOJIB30BAaTCIIA Windows, IIOJIB30BATEIII0 HE HY>KHO ITOCTOAHHO BBOJAWTD JIOTHUH

H 11apoJib.

Pexumebl 6e3omacHocTu. [IBa peskuma paboTsl — 00IIeJOCTYHBINA U 0€30TaCHBIN.

Ha Bce nmporpammuoe obecrieuenue «Zuluy» ectb aBTopckue npasa (ABTOPCKUE CBHICTEINb-

cTBa) U ceptudukarsl coorBercTBus ot 'ocHUU «Tecty.

B Hmwxecnenyromei tabnuie 2-2, B KauecTBe MpUMepa, MPUBEIEHO COMOCTaBICHUE MPO-

TPaMMHBIX MPOJYKTOB, OCYIIECTBISIFOIIMX PEIICHUE 33/1a4 110 PacueTy CHUCTEM TEIUIOCHAOKEHUS

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

Ta6auna 2-2 — Conocraniienue «ZuluThermo» (OO0 «Iloautepm») u UI'C «CityCom-

Temnol'padg» (UBLI «IloTok»)

Ha3panue «ZuluThermo» HUI'C «CityCom-TensioI'pag»
[MOJIUTEPM UBIL] «ITotok»
PazpaboTunk Poccus, . Cankr-Ilerepoypr Pocens, . Mockea, Yxpansa,

r. XapbKoB

politerm.com.ru

www.citycom.ru

Pacnpoctpanennocts B Poccun

Bricokas

Cpennsis

Bun nestenpHocTr Pazpaboryrka

PaspaboTka u mpogaxa
MPOTPAMMHOTO 00CCIICUCHHS,
obydeHue

Pa3paboTka u BHeIpeHHE
IpOTPaMMHOTO 00ECIICUCHUS,
obOydeHue

MecTto HaxOXJeHHS pa3paboTunKa

Poccus, Canxt-Iletepbypr

Ykpauna

Apxurtekrypa

KnuenTckas Bepcus,
KIIMEHT-CepBEPHasi BEPCHs

KiuenTckas Bepcus,
KIIMEHT-CEepBEpHasi Bepcus

Bexrop u 3aTop

Ectp

Ectp

Hannune GecrimaTHOTO

EcTh, 0OBIYHEIH + BEO

Her, npuBs3ka kK KOHKPETHOMY

npocmotpumka (I'MC-BrioBep) KOMIIBIOTEPY
Hoanepxka GPS Ectb Her
[Tnardopma Windows 2000/XP/7 Windows 98/2000/XP/7

Wurepdeiice! u pactmpeHus

dopmar kapTorpaduueckoit 6a3nl
JTAHHBIX

CoOCTBEHHBII

Her nanHbIx

dopmar ceMaHTHYECKOH 0a3bl
JaHHBIX

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

Het manHbIX

3ammra 0a3bl JaHHBIX OT
HECaHKIIMOHUPOBAHHOI'O TOCTYIIA

[a, B cepBepHOM BapHuaHTe

[a, B cepBepHOM BapuaHTe

Onrumu3zarus st paboTter ¢ SQL-
cepBepamMu

Ja

Jla

IMonepxka pacTpoBbIX (HhOpMATOB

Daiin B popmare Windows bitmap
(BMP), TIFF, PCX, JPG u T.1.

Her nanHbix

Ionnep>kka BEKTOPHBIX (hOpMaATOB

DXF, MIF/MID, SHP, WMF

Her nanHbIx
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Buemnuit nuarepdetic

API ActiveX, ODBC, BDE

Her nanHbix

Buemrnue moxynu
MIPEeOCTaBICHHBIE
pa3paboTunKaMu

PacueT TemioBbIX, TApOBBIX,

BOAONPOBOJHBIX, KAHAJIN3AaIITMOHHBIX,

ra30BBIX CETEH.

PacueT TennoBbIX, BOAOIIPOBOIHBIX,
KaHAJIM3aLMOHHBIX, TA30BbIX CETEH.

Peanuzanus pazpaboTunkamMu
MOKEJIaHUM T10JIb30BaTeNIEH 110
pazsutuio I[10

Bo3moxHO

Bo3moxHO

Peammzanus sneMeHTOB
KOHIICTITYaIbHBIX TOMOJIOTHYECKIX
OTHOIIICHUI

[a, B cltoe TemIoBhIX, MapOBHIX,

BOAONPOBOJHBIX, KAHAJIN3AaIITMOHHBIX,

ra30BbIX ceTel (JIMHEHHO-Y3II0BHIE)

BOJIONIPOBO/IHBIX, KAHAIN3AIIMOHHBIX,
Ta30BbIX ceTel (JIMHEHHO-Y3TIOBEIC)

Jla, B Cl10€ TEIIOBBIX,

Hanume MexaHU3MOB,
o0ecreunBaroIiX ObICTPHIH
MEPEHOC CEMAHTHUUECKUX U
KapTorpapuyecKnux AaHHbIX TaMm,
I7ie HeT TeJIeKOMMYHHMKaLUi

[a, uepe3 oOMeHHBIN popmar

«I[ToTok» 3a TOMONMHUTEILHBIC JCHBIU

Ma, uepe3 oOMeHHBIH hopmar.
Tonsko npencrasutens UBIL

Bo03M0OXHOCTH KOPPEKTUPOBKU
YCIOBHBIX 0003HAYECHUH MO
POCCHICKMM CTaHIapTaM

Ja, c HeOONBIINMH OTPAaHUICHUSIMA

Her

B03M0xHOCTH pabOTHI B CUCTEMaX
KOOpJAUHAT

[Tnockas (x,y), reoae3ndeckas, s
OTZAEJBHBIX CJIOEB TceBao 3D

[Tnockas (X,y)

B03M0OXHOCTH KOHTPOJISI BBOJIUMOI
uHpOpMALUH

YacTuyHO (uepe3 CIpaBOYHHK), U B
pacyeTHBIX 3a/1a9ax

YacTuyHO (uepe3 CIpaBOYHUK), U B

PACYCTHBIX 3a4a49ax

Bo3moxHOCTB MOCTPOCHUA
IIPOCTPAHCTBCHHBIX 3aIIPOCOB

Ja

Ja

DopmMupoBaHUE OTYETOB

BCTpOGHHI)Ie Cpe}ICTBa, BBIBO/I B
Word, Excel

BceTpoenHnsle cpencrsa

B03MOKHOCTB SKCIIOPTUPOBATH
(MMITOPTHPOBATE) B UHBIE
(dhopmaTthr

BCE UMEIOLIHECS

CCTh OIrPAaHUYCHUA

Takum o6pa30M, Ha OCHOBAaHHMHU aHaJIM3a CYHICCTBYIOIIHUX FeOI/IH(l)OpMaI_II/IOHHLIX CHUCTEM

(THC), a Taxxe MporpaMMHO-PACYETHBIX KOMILJIEKCOB, MOKHO CJ€JIaTh BBIBOJ O TOM, YTO IIPO-

FpaMMHBIﬁ koMmiiekc «ZuluThermoy siBasieTcs OJHUM U3 Hanboee ONTUMATLHBIX BAapHUAHTOB JJI

pa3paboTku Cxemsbl TeriocHadxeHust O3epcKoro ropoacKoro okpyra.

HpI/I CO3IaHNU BEKTOPHOI'O CJIOA TCIIJIOBBIX ceTei O3epCKOFO ropoJACKOro okpyra ucCnoJjb-

30BaHbl CXEMbI MAaruCTpajbHbIX, PACOPCACIUTCIIBHBIX U KBAPTAJIbHBIX TCIIJIOBBIX CCTCfI, nmpeao-

craBneHHbie AO «PUPy», MMIIKX, MMVTI «KKX noc. HoBoropusiii» u @I'YII «I10 «Masiky.

BCKTOPHHI\/’I CIIoH COACPIKUT CIICAYIOIINEC CCMAHTUYICCKHUC 0a3bl JaHHBIX

¢ IreoaAC3NYCCKUC OTMCTKH MCCTHOCTH,

* BOJIHBIE PECYPCHI;

® paﬁOHBI AIMUHHUCTPATUBHOI'O JACJICHUA,

¢ YJIHUIBI;

¢ 3AaHU U COOPYIKCHUA C aanCHoﬁ HpHBH3KOﬁ.

¢ Ha3BaHUS TCIIJIOBBIX KaMCp;

* JUTMHBI ¥ THaMETPbI YIaCTKOB TPYOOIIPOBOIOB TETIJIOBBIX CETEH;
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* aipeca MoTpeOuTENeH TETIOBON YHEPTUH;
¢ TCIIJIOBBIC HAI'PYy3KHU HOTpGGHTeJIefI (C PasaCJICHUEM Ha OTOIMMUTCIIbHO-BCHTUIISIHUOHHYIO U

Harpy3Ky ropsiyero BOJIOCHA0KEHUS).

2.2.1. locTpoeHne pacyeTHOM MOIEJIH TeNJI0BO CeTH

HpI/I pa60Te B paCTpOBOﬁ IIOJIOKKE CCThb 3aHOCUTCs € ITIOMOIIIBIO MAHUITYJIATOPA - MBIIIH.

[Tpu 3TOoM popmMupyeTcs pacdeTHass MOACIb.

2.2.2. Haaaxo4Hblil pacyer TernJI0BOil CeTH

Llenpi0 HaJIQOYHOTO pacyeTa sBJseTCs oOecredeHne NoTpeOuTeNel pacyeTHbIM KOJInYe-
CTBOM BOJIbl U TEIIOBOM 3HEpruu. B pe3ynbrare pacuera ocymecTBiIsieTcs noadop J1eBaTopoB U
UX COIIEJI, TPOU3BOJUTCS PacueT CMECUTENbHBIX U JPOCCEIUPYIOIIUX YCTPOUCTB, ONpeaeseTCs
KOJIMYECTBO, MECTO YCTAHOBKH U JUAMETP POCCEIbHBIX MIAN0.

Pacuet MosxeT npou3BOAUTHCS MPU U3BECTHOM PACIIOIaraéMOM Harope Ha HCTOYHUKE U €ro
ABTOMATUYECKOM MOAOOpE B CiIydae, eClIM 3a/IaHHOT0 Halopa HEAOCTATOYHO.

B pesynbrare pacuera ompenensitoTcs pacxoIbl M MOTEpU Hamopa B TpyOOmpoBonax,
HAIOphI B y3J1aX CETH, B TOM YHCJIE paclioiaraéMble Halophl y HoTpeduTteneil, temmnepaTrypa Tel-
JIOHOCHUTEJIS B y3J1aX CETH (IIPH y4yeTe TEIUIOBBIX MIOTEPh), BEJIMYMHA N30BITOYHOTO HANopa y 1o-
TpeOuTeneii, Temneparypa BHyTpEHHET0 BO3/1yXa.

JpoccenupoBanre H30bITOUYHBIX HATOPOB HA ADOHEHTCKUX BBOAAX MPOU3BOIAT C ITOMOIIIBIO
COTIEJI DJIEBATOPOB U APOCCENBbHBIX 11ait0. J[poccenbHble mailbl nepes a0OHEHTCKUMH BBOJAMU
YCTaHaBJIMBAIOTCS aBTOMATHYECKH Ha MOJIA0IIEM, 00OpaTHOM MM 000X TpyOONpoOBOIax B 3aBU-
CUMOCTH OT HEOOXOAMMOTO AJII CUCTEMBI THAPABIMYECKOTO pexkuMa. [Ipu paboTe HECKOTbKUX
HMCTOYHHMKOB Ha OJIHY CETh OINpPEACIIAETCS paclpeieIeHue BOJIbl U TEIUIOBOM SHEPTUH MEXAY HC-
TOYHUKAMH.

[TogBonuTcst GanaHc MO BOJIE U OTIYIIEHHOW TETJIOBOM SHEPTUEH MEXITy MCTOYHHKOM U
norpedutensmMu. Onpenenstorcss NoTpeOUTeN U COOTBETCTBYIOUIMM UM UCTOYHHK, OT KOTOPOTO

JaHHBIC HOTpe6I/ITeHI/I IMOJIy4aroT BOAY U TCIUIOBYHO SHCPTHIO.

2.2.3. lloBepoYHBIN pACyYeT TEIJIOBOM CeTH

[{enbro MOBEpOYHOTO pacueTa SBJISETCs onpeaeaeHrue GakTHYECKUX pacXxo0B TEIJIOHOCH-
TeJsl Ha y9acTKaxX TETUIOBOM CETH M y MOTPEOUTENEH, a TakKe KOJIMYECTBA TEIUIOBON DHEPTHUH,
MoJly4aeMoi moTpedurteneM mpH 3aJaHHOW TeMIiepaType BOABI B MOJAOIIEM TPyOONpoBoOae U
pacrnoJyiaraéMoM Hanope Ha UCTOYHUKE Tera.

Co3manHas MaTeMaTH4ecKass IMUTAIMOHHAST MOJIEh CHUCTEMBbl TETUIOCHAOKEHUS, CITyKa-

mas 4Jisd peucCHus HOB@pO‘—IHOfI 3aa4yu, IMO3BOJIACT aHAJITU3UPOBATH FI/IllpaBJ'II/ILIeCKI/Iﬁ M TETIJIOBOM
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PEXHUM pabOTHI CHCTEMBI, a TAK)KE MPOTHO3MPOBATh N3MEHEHHE TEMIIEPATyPbl BHYTPEHHETO BO3-
nyxa y norpeourernei.

PacueTsl MOT'YT IPOBOAMTHCS MPHU PA3TUYHBIX UCXOIHBIX JAHHBIX, B TOM YHCJIE aBapUHHBIX
CHUTYaIUsIX, HATPUMEP, OTKIIOUYCHHUH OTAETBHBIX YYaCTKOB TEIUIOBOH CETH, TePeAady BOAbI U TEI-
JIOBOW SHEPTHHU OT OJHOTO HCTOYHHKA K IPYTOMY IT0 OJTHOMY M3 TPyOOIIPOBOIOB U T.JI.

B pesynbrate pacuera OIpeAENAIOTCS pacxXolbl M IOTEPU HAmopa B TpyOOIpoOBOAAX,
HAIOPHI B y3J1aX CETH, B TOM YHCIIE paciiojiaraéMble HAophl Y NOTpeOUTENeH, TemMreparypa Ter-
JIOHOCHTEJIA B y3JIaX CeTH (TIPH y4eTe TeIUIOBBIX MOTEPh), TEMIEpaTyphl BHYTPEHHETO BO3IyXa Y
HOTpeOUTENeH, pacXoIbl M TEMIIEPATYPhl BOJBI Ha BXO/IE M BBIXO/E B K&KAYIO CUCTEMY TEILIOINO-
tpebuenus. [Ipu pabore HECKOIBKMX MCTOYHUKOB HA OJHY CETh OINPEIEIISETCs paclpeieieHne
BOJIbI M TEIUIOBOW PHEPTUU MEXIy MCTOUHMKaMu. [logBoauTcs OanaHc 1Mo BOAE M OTIIYIIEHHON
TETIOBOM YHEPTHel MEXly HICTOYHHKOM H HOTPEOUTEISIMH.

OnpenenstoTcst NOTPeOUTENN U COOTBETCTBYIOLINI UM UCTOYHHK, OT KOTOPOI'O JaHHBIE I10-

TpeOUTENH M0JIy4atoT BOAY U TEIJIOBYIO SHEPTHIO.

2.2.4. KOHCTPYKTOPCKUM pacyer TenJoBOM CeTH

L{enbr0 KOHCTPYKTOPCKOTO pacyeTa sBISETCs ONpeieIeHue JUaMeTpoB TpyOOIIpOBOIOB TY-
IIMKOBOM M KOJIbLIEBOW TEIIJIOBOW CETHU IIPY IIPOITYCKE 10 HUM PaCUETHBIX PACXO0B IIPU 3aJaHHOM
(MM HEM3BECTHOM) PACIIOIara€MOM Harope Ha UCTOYHHKE.

,Z[aHHaH 3aJada MOXKET OBLITH MCIIOJIL30BaHa IIpU NPOCKTHUPOBAHUN HOBBIX TCIIJIOBBIX ceTen
WJIU TIPU PEKOHCTPYKIUU CYIIECTBYIOIIUX TEIIOBBIX CETEM.

Jlns Gonee ruOKOro peleHust JaHHOW 3a7ayul MPeyCMOTPEHa BO3MOXKHOCTD 3aJaHuUs JUIs
KaX/I0T0 yJacTKa TeTJI0BOH ceTH JINOO ONTUMAIbHOM CKOPOCTH JBMXKEHUS BOJIBL, TNOO YIEIbHBIX
JIMHENHBIX NTOTEPH HAMOpa.

KpOMe TOro, JaHHaA 3aJada MOXET OBLIThH MCIIOJIL30BaHa IIpU BbIAAYC pa3spCUICHUA HaA IO -
KJIIOYEHUE HOBBIX OTpeOuTeNell K TerIOBON CeTH, TaK KaK B KaueCTBE HCTOYHHUKA MOXKET BBICTY-
nathb Jr000H y3el ccTeMBbl TeIIOCHA0KEH I, HallpUMep, TEIUIoBasi KaMmepa.

B kauecTBe NCTOYHUKA TEIIOCHAOKEHUSI MOKET BBICTYNATh JIF00O0H y3€] CUCTEMBI, HAallpH-
Mep, TEIUIOBask KaMepa.

s Gonee ruOKOro pemeHus JaHHOM 3a7ay MpeayCMOTPEeHa BO3MOXKHOCTh M3MEHEHMS
CKOPOCTH JIBUKE€HHUSI BOJIBI I10 YYaCTKAM TEIIJIOBOM CETH, YTO IPUBOAUT K U3MEHEHUIO TUaMETPOB
TpyOOIpPOBOJA, @ 3HAUUT U PACIOIAraeMOro HAaropa B TOUKE MOJKIIOYECHUS.

B pe3ynbraTe pacdera onpeaensoTcs JUaMeTpbl TPyOOIIPOBOJOB TEMJIOBOM CETH, pacmioia-
raeMblil HaIop B TOYKE MOAKIKOYEHUS, PACXObI, IOTEPU HAIIOPA U CKOPOCTHU JABUKEHUS BOJBI HA

yY4acCTKax CC€TH, pacCliojiaraCMbIC HAIlOPpbl Ha HOTpCGI/ITeHHX.
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2.2.5. Pacuer TpedyeMoii TeMIepaTypbl HA HCTOYHHKE

Llenblo 3a1a4H SBISIETCS ONPEIEICHNE MUHUMAIIbHO HEOOXOJMMO TeMIIepaTyphl TEIJIOHO-
CHUTEJSl Ha BBIXOJIE M3 MCTOYHHUKA JJISi O0OECIICUeHUs Y 3aJlaHHOT0 MOTPEOUTENs TeMIepaTypbl

BHYTPEHHETO BO3/yXa HE HUXKE PaCUeTHOM.

2.2.6. KoMMyTanmnoHHbIE 3a1a49H

KomMyTannonHsle 3a1a4n IpefHa3HaYEHBbI U1 aHAIM3a U3MEHEHHI BCIISICTBHE OTKIIIOYE-
HUSA 3aABUKCK UJIU YYACTKOB CCTH. B PE3YyIbTAaTC BBIIIOJIHCHUA KOMMyTaLIHOHHOI;'I 3aaa4u onpeac-
JIAOTCA O6’beKTBI, IIomnaBmIME 1104 OTKJIFOUCHHUC. HpI/I 9TOM IIPOU3BOAUTCA PaACUCT 00BEMOB BO/JBI,
KOTOpBIE BO3MOKHO MPUAETCS CIMBaTh U3 TPYOOIPOBOJIOB TEIIOBOM CETH M CHCTEM TEIIONO-
Tpebnenus. Pe3ynpraTel pacuera oToOpakaroTcs Ha KapTe B BHJIE TEMAaTHYECKOH PAacKpacKH OT-
KIIFOYCHHBIX YYaCTKOB U HOTp€6I/ITCJIeI\/JI U BBIBOJATCA B OTUCT.

KommyTannonHbIe 3a1auu peTHa3HAYCHbI [T aHAJIM3a U3MEHEHHUH BCIIEICTBHE OTKITIOYE-
HUS 33/IBUYKEK HITH YYaCTKOB CETH. B pe3ynpTare BBINOTHEHNS! KOMMYTAI[HOHHOM 33/1a41 ompe/ie-
JSIFOTCSL OOBEKTHI, MOTABIINE 10T OTKIIoYeHue. [Ipu 3ToM npon3BoaAnTCsS pacyeT 00EeMOB BOIDI,
KOTOpPBbIE BO3MOXKHO TPHUIETCS CIMBATh M3 TPYOOIPOBOIOB TEIJIOBOH CETH M CHCTEM TEILIOMNO-
TpeOaeHus.

Pe3ynbraThl pacyera 0ToOpaxaroTcs Ha KapTe B BUIE TEMAaTHYECKOW PACKPACKH OTKIIFOUCH-

HBIX YYaCTKOB U HOTpe6I/ITeJ'IeI71 U BBIBOJATCA B OTYUCT.

2.2.7. Ibe3oMeTpuYecKUil rpaduk

Llenbt0 OCTPOCHUS TTHE30METPUIECKOTO rpadyKa SBISIETCS HATIISATHAS WILTIOCTPAIUS pe-
3yJIbTAaTOB THIPABINYECKOTO pacuera (HaIaJ09HOr0, MOBEPOYHOT0, KOHCTPYKTOPCKOTO). DTO OC-
HOBHOI aHaIUTUYECKUN MHCTPYMEHT CHEelHaINCTa 0 THAPABIMYECKUM pacueTaM TeIUIOBBIX ce-
TEW.

B tabmune, pacronoxeHHON o[ The30rpaduKkoM, MPUCYTCTBYIOT CBEJCHHS O PacXoiaax,
JUIMHAX, JAAMETPOB W TUAPABIMYECKHX TOTEPSX Ha COOTBETCTBYIONIMX YYacTKaxX TEIUIOBOU
CXEMBI.

Crpoka COCTOSIHUSL COAEPKUT JAaHHBIE O KOJIMYECTBE TOYEK B rpaduke, MaKCUMaIbHOM
Harope Ha rpaduke, CyMMapHOH JUTHHE MapUIpyTa, THIIE TIOCTPOCHUS Tpaduka.

Taxxe Ha rpadke OTMEYaroTCA:

* METKU YPOBHSI MECTHOCTH;

* METKHU Ha MOJAI0IIEH;

* METKH Ha 00paTHOM;

* OTMETKH BBICOT 3/IaHUIA;,

* HYJIEBOH ypOBHS;
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* YPOBEHb MECTHOCTH;

[Tre30MeTpruyeckuii rpaduK sBISETCS HE3AMEHUMbBIM HHCTPYMEHTOM IPH KaTMOpPOBKeE TH/I-
PaBIMYECKON MOJAETH TEIUIOBOM CETH, MOCKOJBbKY rpaduyeckas WHTEpIpeTalus TuapaBiIdde-
CKOT'0 P&KMMa IMO3BOJIIET OAHOBPEMEHHO KaUE€CTBEHHO U KOJIMYECTBEHHO OLICHUTH IOIIPABKHU, KO-
TOpbIE HEOOXOJIMMO BHECTH B PAacUeTHYIO MOJIeJNb, YTOOBl OHa HauboJjiee afeKBaTHO MOBTOPsIIA

«CUAPABINYCCKOC ITOBCACHUCH peaHBHOfI TCIUIOBOM CETH B OKCILTyaTaluu.

2.2.8. Pacuer HOPMATHUBHLIX IOTEPH TCILIA Yepe3 U30JIAIINI0

Llenblo TaHHOTO pacyera sBISETCS ONpeAeiCHHEe HOPMATHBHBIX TEIUIOBBIX MOTEPh 4Yepes
U30JISAIUIO TPYOOIIpOBOIOB. TeIuIoBbIe IOTEPH ONPEACISIOTCS CYMMAapHO 3a TOJ ¢ Pa30MBKOM IO
Mecsam. [IpocMoTpeTh pe3ybTaThl pacueTa MOKHO KaK CyMMapHO IO BCEH TEIIOBOM CETH, TaK
U 110 KQXXJIOMY OTJEJIEHO B3ITOMY HCTOYHHKY TETUIOBOW SHEPTUH U KaXKIOMY IIEHTPATHbHOMY Tell-
noBomy nyHKTy (L[TII).

PacueT MoxeT OBbITH BBIIOJIHEH C YY€TOM HONPABOYHBIX KO3()PHUIIMEHTOB HA HOPMBI TEILIO-

BBIX ITOTEPB.
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3. BA3A JJAHHBIX SJIEKTPOHHOM MOJIEJIX CUCTEM
TEIIVIOCHABKEHU A

ba3a qaHHBIX 3JE€KTPOHHOM MOJIENHU MPEICTABIIAET CO00 onrcanue mo 00beKTaM rpaduue-
ckoi 0a3pl. CemaHnTHYeCcKas 6a3a JaHHBIX MPECTaBIsAET cOO0K HabOp TadmuI], HHHOPMAITMOHHO
CBSI3aHHBIX JIPYT C APYTOM.

B kauecTBe rpaduueckoil «moUI0KKIY MPH HAHECEHHH TPACC TEIUIOBBIX CETeH MCIIOJIb30-
BaH agpecHbIil ian O3epckoro ropoackoro okpyra (macmrabd 1:500), mpeacraBieHHbIe Y IpaB-
JICHUEM JKUJUIIHO-KOMMYHAIBHOTO XO03sHCTBA W Tomorpaduyeckue ruianbl (macmTad 1:500),
MPEJICTAaBICHHbIE YTIPaBIECHUEM apXUTEKTYpPhl U TpaloCTPOUTENbCTBA (O3epCKOr0 TOpPOJCKOTO
OKpyrTa.

B snexTpoHHON MoOJenHN CUCTEM TeIIOoCHa0XeHNs O3epCKOro ropoACcKOro oKpyra cMoje-
JMPOBaHbl MaruCTPaJIbHbIE U PACIPENEIUTEIbHbIE TEIUIOBbIE CETHU, OTXOASIINE OT HCTOUHUKOB
tema: Aprasuickoit TOL[ AO «PUP»; nukoBas BojorpeiHas KOTelIbHAsl U MapoBasi KOTEJIbHAs

OI'VII «I10 «Masik»; 6:10uHas koTelbHas Menropojaka u KotenabHas moc. Meriauano MMITKX.
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4. CTPYKTYPA U COCTAB DJIEKTPOHHOM MOJIEJIN

4.1. O01mue MoJI0KeHN

TemuioBasi ceThb BKJIIOYAET B ceOsI CIEAYIOUINE OCHOBHBIE OOBEKThI: HCTOUHHUK, YUaCTOK, MO~
TpeOUTENb U y3Jbl: IIeHTpalbHbIN TemioBol nyHKT (L[TII), HacocHyio cTaHIMIO, 3alIOPHO-PETY-
JUPYIOIIYIO apMaTypy, U APYTUE SJIEMEHTHI:

* cTO4HUK.

* Y4acTok.

* BcnomorarenbHbI y4acTOK.

* [ToTpebuTens:

o Ilorpeburens;

o OOO0OIICHHBIH MOTPEOUTEITD.

o IIpocroii y3emn;

o MTII;

o Hacocnas crannus;

o 3aJBUIKKA;

o Ilepemsbruka.

o Jlpoccenupyromue yCTporucTBa:
=  JlpoccenbHas maiioa;
*  Perynsarop pacmnonaraemMoro Hamopa;
=  Perynsrop pacxona;

*  Perymnarop naBnenus.

4.2. DneKTpOHHAs MOJe]b

VICTOYHUK — 3TO CUMBOJIbHBIN OOBEKT TETJIOBOW CETH, MOJAETUPYIOIINHA PEXUM paboThl KO-
tenpHOM Wi TOLl. B maTemaTnyeckoit MOAeNIN UCTOYHUK MPEICTABIAECTCS CETEBBIM HACOCOM,
CO3JIAI0IIMM pAaCIojlaraeMblii HAIop, ¥ MOJAMUTOYHBIM HACOCOM, OIPEEIISIONIMM Haop B 00pat-
HOM TpyOomnpogoze. [Ipu paboTe HECKOIBKMX HCTOYHHUKOB Ha CETh OJIMH U3 HUX MOXKET BBICTYTAaTh
B Ka4€CTBE MMMKOBOM KOTEIBHOM.

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

* lnametp TpyOompoBoaa;

* Tun npoxknanky;

* Bug nzonsamun;

* Pacxo TEIUIOHOCHUTEIA.
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JByxTpyOHas TEIioBasi CETh U300pakaeTcs B ofHy JuHUI0. Kak m000it 00beKT ceTu, yda-
CTOK MMEET pa3Hble peXKUMBI Pa0OThI, HAIIPUMEP, «OTKIIIOYECH MOJAIOIIUID UIIH «OTKIIOUEH 00-
paTHBIIY.

[ToTpeburens — 3TO KOHEUHBI 00BEKT yuyacTKa, B KOTOPBIA BXOJUT OJMH MOJIAIOIIUHN U BbI-
XOIIUT OJIMH 00paTHbIN TpyOOonpoBoa TerioBoi ceTu. [loa norpedurenem nonnMaeTcsi abOHEHT-
CKUH BBOJ B 37aHK€. BHYTpEHHS KOAWPOBKA MOTPEOHUTENSI 3aBUCUT OT CXEMBbI IPUCOCAMHEHUS
TEIUIOBBIX Harpy3o0kK K TEIUIOBOM ceTu. Cxembl MOTYT OBITH 3JIEBATOPHBIE, C HACOCHBIM CMeEllle-
HUEM, C HE3aBUCUMBIM IPUCOEAMHEHHUEM, C OTKPBITHIM WM 3aKpBITBIM 0TOOpoM Boabl Ha ['BC.
CxeMbl IPUCOETMHEHHUS] UMEIOT Pa3HYIO CTEIIEHb aBTOMATU3alUU MOAKIIOYEHHON HAarpy3KH, KO-
TOpasi OIIpeeNsieTCs HATMUMEM PETrYIsITOpa TeMIIepaTypsl, Hanpumep, Ha I BC, perynsaropom pac-
X0/1a UJIM Harpy3KH Ha CUCTEMY OTOIUICHHUS, PErYIUPYIOIIUM KJIallaHOM Ha CUCTEMY BEHTUIISILIUH.

O000111eHHbII TOTPEOUTENh — CUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTePU3YIOIIHICS
noTpeOIIeMbIM PACXOJIOM CETEBOIl BOABI MM 33JaHHBIM CONPOTHBICHHEM. J[aHHBI OOBEKT
y100HO MCIIONb30BaTh, KOTJa BOSHUKAET HEOOXOAUMOCTh pACCUUTaTh TUAPABINKY CETH 0€3 UH-
dopmManuy 0 TEIUIOBBIX HArpy3KaxX U KOHKPETHBIX CXeMaxX MPUCOCTUHEHUS TIOTPEOUTENeH K Terl-
JoBo# cet. Hampumep, npu pacueTe MarucTpaibHBIX ceTei HH()OPMALIUU O KBAPTATBHBIX CETSIX
MOJKET He OBITb, a JIJISl OIICHKHU MOTEPh HAllopa B MarucTpalsx JOCTATOYHO 3a7aTh 0OOOIICHHbBIE
pacxobl B TOYKaX MPUCOCIMHEHHUSI KBAPTAJIOB K MarucTpaibHoi cetu. OO00mEeHHbII ToTpeOu-
TEJIb HE BCET/Ia SBISIETCS KOHEUYHBIM 00BEKTOM CeTH. B cBs3M ¢ 3THM, 0000IIEHHBIN TOTpeOUTENh
MOJKET OBITh YCTAaHOBJICH Ha TPAH3UTHOM Y4YacTKe.

[TpocToii y3en — 3T0 CUMBOJIBHBIN OOBEKT TEIUIOBON CETH, HAllpUMeEp, pa3BeTBIEHUE TPYOo-
IIPOBOJIa, CMEHA IIPOKJIAJIKH, BUAA U30JIALMY WIIM TOYKA KOHTPOJIS I PETYIATOPA.

ITII — 3TO CHMBOJIBHBIN AJIEMEHT TEIJIOBOM CETH, XapaKTEPHU3YIOLIUICS BO3MOXKHOCTBIO
JIOTIOJIHUTEIIBHOTO PETYJINPOBAHUS U PACHpPENENICHUs TEIIOBOW 3Heprun. Hannuume takoro ysia
MOJPa3yMeBaeT, YTO 32 HUM HaXOAUTCS TYMHMKOBas CETh, C HHIAMBHIyaIbHBIMH TOTPEOUTENSIMHU.

Hacocnas cTanuyst — CMMBOJIbHBIN 00BEKT TEIJIOBOM CETH, XapaKTEPU3YIOIIMICS 3aJaHHBIM
HaIlopoM WJIM HaIllOPHO-PACXOJHOM XapaKTEPUCTHKOM YCTaHOBJIEHHOrO Hacoca. [lns 3amaHus
HaIpaBJICHUS JIEHCTBUSA HACOCA HAIPABICHUE YYAaCTKOB, BXOIALINX B HErO JOJKHO COBIAJATh C
HarpaBJIeHueM paboThl Hacoca. B HacOCHYIO cTaHIMIO 0053aTENIbHO JIOJIKEH BXOUTh U BBIXOJAUTh
TOJIBKO OJIMH Y4acTOK. EClIM HACOCHI yCTaHOBIIEHBI HA CTAHLIMH MAPAJUIEIBHO, HO UMEIOT pa3HbIE
MapKH WM XapaKTEPUCTUKH, KaXIblii He0OX0IUMO M300pa3uTh Ha CXeMe MOCIe0BaTeNbHO pa-
OoTaroue HacoCHl, CIIpaBa: napauiesibHO paboTaloIINe pa3Hble MapKu HacOoCOB cripaBa. Ecnu xxe
HAcoChl YCTaHOBJIEHBI MAPAJUIEIBHO U UMEIOT OJMHAKOBBIE XapaKTEPUCTHKHU, TO HA CXEME HX

MO>XHO 0003HAYUTH OJJHUM OOBEKTOM, 3a7aB KOJIHMYECTBO PaObOTAIOIINX HACOCOB.
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3aBHKKA — 9TO CUMBOJIBHBIA OOBEKT TEIIJIOBOW CETH, SBJISIFOITUICS OTCEKAIOIINM yCTPOM-
CTBOM. 3a/IBIDKKA KPOME JIBYX PEKUMOB pabOThI (OTKPBITA, 3aKPHITa), MOKET HAXOAUTHCS B IPO-
MEXYTOYHOM COCTOSIHUH, KOTOPOE OINPENEISIETCS CTENEHbI0 €€ 3akpbITusd. I1IpomexxyTounoe co-
CTOSIHUE 3aIBMKKU JJOJDKHO OIpenessaTes npu e€ pexume padbotsl «OTKpbiTa». B 3a1BUkKy MO-
JKET BXOAMUTH TOJIBKO OJIMH YYaCTOK U TOJBKO OJUH Y4aCTOK BBIXOIUTH

[TepembIuka — 3T0 CUMBOJIbHBIN OOBEKT TEIIOBOM CETH, MOAEIUPYIOLIUN YUaCTOK MEXIY
MOJAIOIIUM B 00paTHEIM TpyOompoBogaMu. C MOMOIIBIO IIEPEMbIUYEK MOYKHO MOJICTUPOBATh JIET-
HUI pexXUM paboThl OTKPBITHIX CUCTEM LEHTPAIM30BAaHHOI'O TEMJIOCHA0KEHHUS, B CIIydasx, Korjaa
TEIUIOHOCUTENb MOKET M0JIaBaThCs K NOTPEOUTENSIM KaK 10 MOJAI0IIEMY, TaK U 110 0OpaTHOMY
TpyOomnpoBoam, 0e3 Bo3BpaTa BOJIbI Ha UCTOYHHUK. [lepexoibl MEXy MOAAIOIIUME U 0OpaTHBIMU
TpyOOIPOBOJAMH OCYILECTBIISIOTCS YE€PE3 MEPEMBIUKH.

JpoccenbHas maitba — 3T0 CUMBOJIbHBIN 00BEKT TETIIOBOW CETH, XapaKTepU3yeMblil GUKCU-
POBaHHBIM CONPOTHUBIICHUEM, 3aBUCSIIUM OT auaMmeTrpa maiobl. [Ing oObekTa «Bbluncisemas
mraif6ay B pe3ysbTaTe HaJIQJ0YHOTO PacyeTa ONpeAesieTcs KOJTUIeCTBO maid 1 ux auamerp. s
«YcTaHaBIMBaeMoi maiiOb» HEOOX0IUMO 3aHECTH HH(POPMALIUIO O KOJIMYECTBE ITUX YCTPOUCTB
U UX JUaMeTpe.

Perynstop pacnosiaraeMoro Harnopa — 3T0 CUMBOJIbHBII 00BEKT TEIJIOBOM CETH, MOAJIEPKH-
BaIOLLMH 3aJJaHHBIN pacrolaraéMblil Harmop mnocie ceos.

PerynsTop pacxona — 3T0 CHMBOJIbHBIN OOBEKT TEIJIOBOM CETH, MOJAEP>KUBAIOIINN 3a/1aH-
HBIM I10JIB30BATEJIEM PACXO0/] TEITIOHOCUTEIIS

Perynstop naBiieHUst — 3TO CHMBOJIbHBINA OOBEKT TEIUIOBOW CETH, OIEP’KUBAIOIINI 3a/1aH-
HOE JIaBJICHHE B TPYOOIIPOBOIE «J10 ce0s» UiH «mocie ceOs». Perynsatop naBneHus, ycTaHOBJIEH-
HBIH Ha MOJIaloIEM WIIH 00paTHOM TPYOOIIPOBOJIE, MOXKET KOHTPOJIUPOBATH AABIEHUE 10 CeOs»
Wi «tocie ceds». s Toro, 4ToObl yKazaTh, Kak paboTaeT peryssTop Heo0X0AUMO YCTaHOBUTh
y3€J1 KOHTPOJIs (IIPOCTOH y3€l1) M COeTUHUTh UX BCIIOMOTaTebHBIM Y4acTKOM.

BcnomoraTtenbHBIM y4aCTOK — 3TO JTHHEHHBIM 00BEKT MaTEMaTUYECKONW MOJEIIH, UMEIOIIIHI
JIBa pexkuMa paboThl. BcnomorarenbHbIN y4acTOK MPU UCIOJIB30BAaHUU €T0 C PEryIsiTOpamMH JaB-
JEHUS «0 ce0s» U «I1ociie ceds» yKa3bIBalOT MECTO KOHTPOJIMpyeMoro napamerpa. Benomora-
tenbHbId ydacTok i L{TII onpenenser Hadano TpyOOMpOBOJOB ropsiuero BOJAOCHA0KEHUS IPU

4yeThIpEXTPYOHOH TeruioBoit cetu nocie LTI

23



5. MOJIEJTMPOBAHUE YYACTKOB TEILIOBBIX CETEM

TennoByro ceThb MOXKHO M300pakaTh Ha KapTe, C MPUBA3KOM K MECTHOCTH (110 KOOpAMHATAM,
C TPUBSA3ZKON K OKPYXKAIOMIMM OOBEKTaM), YTO MO3BOJUT B JAIbHEHIIEM HE TOJIBKO MPOBOAUTH
TEIUIOTHIPaBIMYECKHE PacueThl, HO U pelliaTh APyrue HHKEHEPHBIC 3a/1a4H, 3Hasi TOUHOE MECTO-
HAXO0XJICHHE TETJIOBBIX CETEH.

TemnoBasi ceTb MOXeET ObITh H300paXkeHa CXEeMaTHYHO, TIPU 3TOM HEBaXKHO, OyIIyT JIK KOOP-
JUHATHl y3J10B (0OBEKTOB TEIJIOBOM CETH) M YIJIbl IOBOPOTOB (TOUYKU MEPEIOMa Y4acTKOB) BBE-
JIEHBI 10 KOOPJMHATaM C I'e0Je3UYECKON TOYHOCThIO MJIM OOPHCOBaHBI MO MOJUIOKKE. BaxkHo,
4TOOBI HY>KHBIE OOBEKTHI TETUIOBOM ceTH (y3JIbl) OBLIIN COSAMHEHBI Y9acTKaMu (ayramu). Cxema-
TUYHOE M300pakeHUE MOJIEIH TEIUIOBOK CETH MO3BOJISIET OBICTPO MPOBECTH TEIUIOTHAPABINYEC-
CKHE pacueThl, HO He Ja&T BO3MOKHOCTH OIPENIEIUTh MECTOHAX0XK/ICHIE CBOMX CETEH.

B 3aBucuMocTH OT BBIOPAHHOTO CIIOSl, MOXKHO CO371aTh Y4acTOK J100 TpyborpoBos. DyHK-
[[UU ¥ aJITOPUTM CO3JIaHUS TIOTHOCTHIO COBIAaAaroT. Paznuna numis B ToM, 4To B ciioe "Bcee Turbl

ceTeit" MOXKHO co3/aBaTh "YUacTKH', a B OCTAJIbHBIX CclIosX —'"TpyOomnpoBos".
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6. MOAEJIMPOBAHUE TEIIJIOBBIX KAMEP

JList co3maHus TEIUIOBOM KaMephl W y3JIa HEOOXOUMO B PEIAKTOPE CXEMBI MIEIKHYTh 10
KHOMKe. B HIDKHEH yacTu pegakTopa CXeMbl HOSIBUTCS )yHKITMOHATIBbHAS JOMOJIHUTEIbHAS TIAHEITh
“TK u y371bI”” cocTosIIas U3 2 aKTUBHBIX KHOTIOK:

* CO3/IaHME TEIUIOBOM KaMephl;

* CO3/IaHKE TEIUIOBOTO y3JIa.

Kaxxnias u3 3TuX KHOIOK MMEET B HUKHEM MPABOM YTy MaJEHBKYIO MOJ| KHOMKY (B BUJIE
MEPEBEPHYTOTI0 MAJIEHBKOT'O TPEYTrOJIbHUKA).

IIpu HaxxaTHM HA 3TU KHOIIKU NOSIBATCS TONOJHUTEIbHBIE TAHEIIN:

* CO3/IaHKE TEIUIOBOM KaMephl;

* JIeJICHNE y4acTKa HOBOW KaMepOu;

* CO3/IJaHUE HOBBIX KaMep OJHUM ILETUYKOM MBIIIH (IPYT 32 IPYroM);

* CO3/IaHME TEIJIOBOTO y3J1a;

* ITIEHUE y4acTKa HOBBIM Y3JIOM;

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

HaxxaTtueM Ha KHONIKY co3llaeTcs TemioBas kamepa. Ilociie 3Toro meaukomM MBIIIKK HA pa-
00o4eM MONO0THE, TOMEIIAETC KaMepa Ha CXeMe.

Kamepy Ha 1oJIOTHE MOKHO ITepeMEIIaTh, Kak ¥ JTF0O00H APyroi 00bEKT U JOITYCTHMO H3Me-
HATH MECTOPACIOJIOKEHUE HAINMUCH Kamepbl. JlJis mepeMeleHus KaMephl HaBeIUTe Kypcop
MBIIIIH Ha ITOJIOTHO CXE€MbI ¥ HAXKMUTE Ha JIEBYIO KJIABUIILY MBIIIHN U HE OTIYCKas €€, IPOJ0JIKaNnTe
nBUraTh Kypcop. Haanuce kamepsl MOKHO NEPEMECTUTD, 3aaB NMPaBYIO KJIABUILY MBIIIU, U HE
OTIYCKas €€, IePEeIBUHYTh KypCOp MBIIIH B IPYTO€ MECTO.

[Tocne aToro, 3aduKkcupyiTe TEIJIOBYIO KaMepy U BBeIUTE € HauMeHoBaHue B nose “Kox”

u BeIOepute "Tun" u3 BeIMagarouIero cnucka.
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7. MOJIEJIMPOBAHUE HACOCHBIX CTAHIIUI

JlaHHBIN MyHKT MEHIO IPpUBOAUT K oToOpaskenuto [THC mo mpuHIMITY: yKa3aHHUs XapakKTe-
PUCTUKH HACOCOB MJIM U3MEHEHUE MPUXOJIAIIETO HAIlopa.

Ecnu y ITHC yka3anbl XapakTepUCTHKHA HACOCOB, TO OHA pucyetcs ¢ 3anuBko. Ecin y [THC
YKa3aHO U3MEHEHHUE MPUXOIAILIEr0 HAalopa, TO OHA IITPUXYETCS B KOPUYHEBBII OTTEHOK.

Ecnn y [IHC He yka3zaH HU OJIMH U3 IIPU3HAKOB, TO OHA IUTPUXYETCS B CEPbIN OTTEHOK.
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8. MOJAEJIUPOBAHUE UCTOYHUKOB

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

Ha nanenu penakropa mosiBUTCS JIBE JOTIOJTHUTEIHHBIC KHOTIKH:

* KHOTIKA CO3[JaHUsI HOBOT'O MCTOYHHKA;

*xHOIKa co3aanus HoBoro LTI

B 3aBucuMocCTH OT CO3/1aBaeMOT0 BUJa MCTOYHHKA, INEIKHUTE HAa HEOOXOAMMON KHOIIKE.
[Tocne 3TOro aHaJIOTHMYHO CIIYYar0 C J0OaBIIGHHEM HOBOTO MOTPEOUTEINS HA MaHEeIH peaaKTopa
AKTUBHUpPYETCS OJIOK C TOTOBBIMU KOH(PUTYpaLlUSIMU UCTOYHUKOB.

JanbHelme aeiicTBUS PU CO3JJaHIUHM HOBOT'O HCTOYHUKA (pa3MeEIIeHHE HA MOJ0THE CXEMBI,
nepeMelnieHIe HaAMKUCH, BpalleHHe, U3MEHEHHE pa3Mepa U TeOMETPUYECKON KOH(MUTYyparum)
MIPOU3BOISTCS AaHATIOTUYHO MOTpeduTento (cMoTpuTte myHKT “‘Co3aHue HOBOTO MOTPEOUTEINS ).

CrnepnoBarenbHo, popma nacnopta LTI BkitouaeT B ceOs 31eMEHTHI MACIIOPTOB MOTPEOu-
Tens U uctouHuka. OCHOBHOM siBisieTcst ctpanuia “Ilapamerpsr”.

Cucremsl Terionotpebiaenus, ycranopineHHbie B LI TII, moakmro9aoTcss TOYHO Tak ke, KaKk
U y otpebutens. M Bcs nHGOpMAIUS M0 KOKIO0W CHCTEMe 3aHOCHTCS CTIOCOO0M aHATIOTHYHBIM
MOTPEOUTEITIO.

Ecnu LTII sBAsieTcst MICTOYHUKOM JUIS KaKUX-THOO CIIOEB, TO CIEIYeT MOCTaBUTh (PIIayKOK
(rajouky) OKOJI0 HY>KHOTO CJ10s1 B Os10Ke “UcTouHmMK 1iisi ceTeit”. AHAJIOTHYHO ONMMCAHHOMY BBIIIE

B pazzaene "KorenpHass" anroputMmy 3aaaTh HallOpHbIE XapaKTEPUCTUKU U TeMIIEpaTypHBIN Ipa-

UK.
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9. MOJAEJUPOBAHUE ABOHEHTOB, ABOHEHTCKHX BBIBOJIOB U
MNOTPEBUTEJIEN

9.1. O6mme MOJI0KEeHUSA MOAETUPOBAHUS

9.1.1. Co3nanue HOBOI0 HOTPEOUTEISA

Jlist co3anust HOBOTO MOTPEOUTENsT He0OXOIUMMO HaXaTh Ha KHOMKY. [Tociie 3Toro naHens
peaaKToOpa CXeMbl paCUIUPUTHCS, U HA HEM KpOMeE YK€ 3HAKOMBIX KHOIIOK MOSIBUTCS OJIOK KHOIIOK
¢ U300pakeHHEeM pa3INYHbIX KoHpurypamnuii o0bexToB. Eciau B mpeqiokeHHOM psle OTCYyT-
CTBYET NOTPeOUTENb HY>KHOI KOH(UTYpAINH, TO HIKE MPUCYTCTBYET (DYHKIUS MO CO3/IaHUIO M0~

TpebuTes M000H KOH(DUTYpaITUH.

9.1.2. Boi0op KoHGUTrYpALIMY IOTPEOUTEIs

BropeiM neficTBreM Ha IyTH CO3JaHHS TTOTPEOUTENSI HEOOXOIMMO BHIOpATh U3 CITUCKA HYX-
HYI0 I'€OMETPUYECKyI0 KOH(purypauuto norpedutens. s 3Toro HaBeguTe Kypcop MbBIIIM Ha
KHOIKY C M300pakeHueM Oyayuiero oObeKTa W ILEIKHUTE MO HeW OJUH pa3 JIeBOW KHONKOH

MBIIIH.

9.1.3. Co3nanue noTpedUTEIsA ¢ HOBOI KOHUTrypaluei

B ciygae, xorna HEoOX0AMMON reoMeTpUIecKor KOHPUTypamuu norpeduresns Bol He 00-
HApPY)KWIHA, TO MOXXHO BOCITIOJIb30BaThCs (DYHKIIMEH cOo3laHusi HOBOro. /i 3TOro HaxxMuTe Ha
KHOTIKY. 3aTeM, IOOYEPETHO COBEPIIIas IETYKH JICBOM KIIABUIIICH MBIIITH Ha TIOJIOTHE CXEMBbI, 000-
3HaYbTe BepIIMHBI ToTpeduTens. To ecTh, GpakTudecku Bol pucyere motpeOuTes, mocieIoBa-
TCJIIBHO OTMEYas €ro yriloBbIC TOYKH, KOTOPBIC aBTOMATHYCCKHU COCAUHAIOTCA YIaCTKaMU. Touxku
SBIISIOTCS aKTUBHBIMU M IO3TOMY UX BCETJa MOXKHO MIEPEMECTUTh, HaBe/ Ha HEe KypCcOp MBIIIIH,
IIPU TOM OH TOMEHSET CBOM BHJ Ha KPECTHUK, 3a3KaTh JIEBYIO KHOIKY MBIIIKH U MEPEMECTUTh Ha

TpeOyemMoe MecTo.

9.1.4. PazmenieHue 00LEKTA HA “NMOJOTHE” CXeMBbI

Utak, ecu HeoOxoaumas KoHpuUrypaius oobekTa (13 IpeaCcTaBICHHOTO psja) BHIOpaHa, TO
€ro MOKHO TIOMECTUTh Ha “NOJOTHO” cXeMbl. [l 3TOro HeoOX0IUMO OMpPENETUTh MECTO, TIe
OyZIer pacrmoisiaraTbCsi OTpeduTenh. 3aTeM MPOU3BECTH OJWHAPHBIN MIETYOK JIEBOM KHOIKOMN
MBIIIKA Ha TIOJIOTHE B 3TOM MecTe. ECIu BCe BBINICONMCAHHBIC JCHCTBHS MPOHU3BEACHBI Ipa-
BUJILHO, TO Ha TIOJIOTHE JIOJDKEH TIOSIBUTHCS BRIOPAaHHBIN Bamu moTpeOuTes.

[Tnroc K0 BceMy STOMY B HIDKHEH YacTH PEelaKTOpa CXEMbl aKTHBU3UPYETCS KHOMKA “DuK-
canua” u “Otmena”. Teneppb crnenyer 1100 MOATBEPANUTH (PUKcAIMIO0 00BEKTA Ha MOJIOTHE, JINOO
OTMEHHUTH. EClTM Ha)kaTh KHOIIKY OTMEHBI, TO IIOTPEOUTEITb UCUC3HET C IMOJIOTHA cXeMbl. Eci xe

Bb1 Bce-Taku pemmim ocTaBUTh 00BEKT, TO HY)KHO 3aMETHTh, YTO Hepe]] ero (uKcauue ¢ HuM
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MO>KHO COBEPIINTH €IlIe psiJl ACHCTBHI, TAKUX KaK NepeMelIeHIe, BpallleHIe, 3MEHEHUE pa3Mepa,

U3MEHEHHE TeOMETPUYECKON KOH(pUTrypanuu.

9.1.5. llepemMenieHne HAAMUCH IOTPEOUTEIS

[Tocne Toro, kak Bel pazmecTriiv 00bEeKT Ha cxeMe (HO elie ero He 3adukcupoBaiin) hopma
pelnakTopa npruodpena HEMHOTO Apyroi Bua. Ha Hell mosiBuiIack maHemb JUIsl YIPaBJICHUS Paco-
JIO)KEHUEM HAMICH HAMMEHOBaHUs moTpeduTess. [Ipu momomu cTpeiodek HaaImuCh MOYKHO JIBH-
ratb B JIOOOM HampaBlIeHWW (BBEPX, BHHU3, BJIICBO, BIPABO, IO JMATOHANAM). Takxke HaAMHCh
MOYKHO TIepeMeIaTh, HaKaB MPaBYIO KIIABUIILY MBIIIKH U JIBUTAs €10 B CTOPOHBI. PacnosoxeHHas
B IICHTpE OJI0Ka CTPENIOK KHOMKA “T”” 03BOJISIET U3MEHSTh OPHECHTAIMIO HA/IITUCH C TOPH30HTAIIb-

HOW Ha BEPTHKAIBHYIO, 1 HA000POT.

9.1.6. IlepeMelnieHne 00bEKTA HA MOJOTHE CXEMBbI

ITocne nosBaeHUS BbIGpaHHOFO 00BEKTa Ha IT0JIOTHE CXEMbI, €Iro MECTOPACIIOJIOKCHUC MO~
JKCT HEC COOTBCTCTBOBATD KCIIACMOMY. ITocne co3nanus Ha pa6oqu I10JI€ HOTpe6I/ITCJ'I$[, 10 YMO!JI-

YaHMIO BKIIOUEeH «Pexum MNCPEMCIICHUA).

9.1.7. IlepeMelieHye NOTPEOUTEJISI M3 OJHOM YACTH OJOTHA B JIPYIVIO IIPH MOMOIIH MbIIIH

I[JISI 9TOIr0 HaBCAUTC KypCOp MbBIIIW HA COSI[aBaeMI)If/'I HOTp€6I/IT€JIB U HAXXMUTC JICBYIO KJIa-
BUIITY MBIIIIH. He OTIIYCKas €€, NEpCABUHbTC MbIIIb, IIPU 3TOM 00BEKT NEPpEMECTUTHCA BMECTC C
KYypCOpPOM, U B KCJIACMOM MECTC OTITYCTUTC KJIABUIITY. OOBeKT TCIICPb 6y,HeT HUMCTBb HOBOC MCCTO-

PacCIIOJIOKCHHUC.

9.1.8. U3meHeHue pazMepa 00bEKTA

Pabota B 1aHHOM pekuMe MO3BOJISIET U3MEHATH pa3Mep 0OBEKTOB TUIIA: TOTPEOUTENb WU
UCTOYHUK. MI3MeHeHrne MOXKeT MPOU3BOANUTHCS KaK C COXpaHEHUEM MPOIOPIH (M3MEHEeHHe Mac-

IJ_ITa6a), TaK U B KaKOM-TO OJHOM HaITPpaBJICHUH (HO BCPTUKAIN NN FOpI/ISOHTaJ'II/I).
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10. OMUCAHHUE TOMOJIOTMYECKOM CBA3AHHOCTU OB BEKTOB

MaremaTnueckasi MOJIEIb MPEICTaBIseT co0O0W CBSI3aHHBIN rpad, rae y3namMu SBISIOTCS
00BEKTHI, a Jyramu rpada — y9acTKH TEIIoBON ceTH. Kaxkblii 00beKT MaTeMaTHYeCKOW MOICTTU
OTHOCHUTCS K OIPEACIICHHOMY THIy, XapaKTepU3YIOIIEMY JaHHYI0 MH)KEHEPHYIO CE€Thb, U UMEET
PEKUMBI pabOThI, COOTBETCTBYIOIINE €ro () YHKIIMOHATbHOMY Ha3HAUYEHUIO.

ITpu co3manum ciost TEMIOBOM CETH Yepe3 MEHIO 3aJjaul CTPYKTYypa CJ0sl CO3/1aeTCsl aBTO-
mMatuyeckd. [1og cTpyKTypol ceTr MOHUMAETCsl KOJIMYeCTBO OOBEKTOB (Y3JI0B) U CBA3EH (ydact-
KOB), UX YCIIOBHbIE 0003HAUEHUsI, KOJIMYECTBO PEKUMOB (YHKIIMOHUPOBAHUS KAXKIOTO 00BEKTa
U CTPYKTypa Ta0iull (CEeMaHTHUECKUX JIaHHBIX ), CBSI3aHHBIX C STUMHU OOBEKTaMH.

B ocHoBe maremaTHueckoii Mosenu cetu nexuT rpad. Kak ussectno, rpad cocrout u3 y3-
JIOB, COGIMHEHHBIX TyramMu. B 1100011 ceTn MOXHO BBIICIUTH CBOW HAOOp y3JIOBBIX 3JIEMEHTOB U
nyr. Tak B TEIJIOCHA0KEHUHU Y3IIbI — 3TO UICTOYHHUKH, TEIJIOBBIE KaMEPBI, TOTPEOUTENN, HACOCHBIE

CTaHIWH, 3all0OpHAadg apMarypa u T.A., a Ay — TPY6OHpOBOI[LI.
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11. OTJIAJIKA ¥ KAJIMBPOBKA 3JIEKTPOHHOM MOJIEJIN

B pamMkax maHHOTO pasena BBIIOJHSIACH OTIAJKa PAOOTHI PACUETHBIX MATEMATHUECKUX
MOJTyJIeH TTyTeM BBISIBJICHHS OIIMOOK B MICXO/IHBIX JAHHBIX.

Ha srane otiaaku 37a€KTpOHHOM MOJIEIIM MPOBOIUIICS aHAIU3 MOJHOTHI BHECEHHBIX UCXOI-
HBIX JJaHHBIX.

KanubpoBka Moenu — mporecc WACHTHPUKAIMN U TOHKOW HACTPONKN HaOOPOB UCXOIHBIX
JAHHBIX TAKUM 00pa3oM, 4TOOBI 00ECIIEYUTh MAaKCUMATBHOE TPUOIIIKEHUE PE3YIIbTATOB THPAB-
JUYECKOTO pacyeTa K paKTHUIESCKUM IapaMeTpaM B ONPECIICHHBIX PEIEPHBIX y3/1aX CHCTEMbI TETI-
nocHabxeHus. JJis opraHu3amum mpoiecca KaTuOpOBKU JICKTPOHHON MOJIEIH BRIOMPATIUCH Pe-
TIEPHBIE Y3JIbI B KAKIOM U3 CUCTEM TETUIOCHA0XKEHUS, TAKUE KaK: BEIBOJITHOM KOJUIEKTOP Ha UCTOY-
HUKE, TeIrIoBble KaMmephl, HacocHble cTaniuu, LITII, UTII, mo koTopbiM umeroTcs (hakTHUECKUE
JIaHHBIE TI0 pacxoJaM TEIUIOHOCHUTENS U paclojiaraéMbIM Harmopam 3a MepUoJi, KOT/1a pacxojibl
TEIJIOHOCHUTEIIS ObLIM MaKCUMAJIbHO MPUOIMKEHBI K HOMUHAJIBHBIM.

B pamkax ganHoro stana padboT BBINOJIHEHA 0TI Ka pabOThl pacue€THBIX MAaTEMATUYECKUX
MOJYJIEH ITyTeM BBISBJICHUS OMIMUOOK B UICXOHBIX TAHHBIX U KATUOPOBKA MOJIEIH C IIEJIbIO JOCTH-
JKEHUS COOTBETCTBHUS PACUETHBIX IMapaMETPOB MOJCIH (DAKTUYECKUM IapameTpaMm padOThI CH-

CTEMBI TEIUIOCHAOKEHHS ropoza.
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