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1 Bseaenue

B coBpeMeHHBIX YCIIOBUSX HOBbIIEHHE 3(P(EKTUBHOCTH HCIOIb30BAHUSA SHEPreTMUECKUX
peECYpcoB U 3HEpProcOepeKeHHe CTAaHOBUTCS OJHUM U3 BAKHEHIIMX (DAKTOPOB 3KOHOMHUYECKOTO
pocTa 1 colMaibHOro pa3sutus Poccun. 310 noaTBepkaaeTcst BCTYNUBIIUM B cuily 23 Hos0ps 2009
roga @enepanbHbIM 3aKOHOM PO Ne 261 «O06 sHeprocOepekeHUH U MOBBIIICHUN YHEPreTHUECKON

3¢ (HEKTHBHOCTIY.

ITo nanusIM MuH3Hepro noreHuuan sHeprocoepexenus B Poccuu cocrasisiet okoso 400 MiH.
TOHH yCJIOBHOT'O TOIUIMBA B I'OJI, YTO COCTaBIIsieT HEe MeHee 40 MPOIIEHTOB BHYTPEHHETO MOTPEOIeHUS
sHepruu B crpaHe. OnHa TpeTh 3Heprocoepexkenuss Haxoautcs B TOK, ocobeHHO B cucremax
TEIUIOCHA0XKEHUS. 3aTpaThl OPraHMYECKOro TOIUIMBA Ha TEIUIOCHAOKeHue cocTaBisitoT 6onee 40%
OT BCEr0 HCIOIb3yeMOI'0 B CTPaHe, T.€. IIOYTH CTOJIBKO )K€, CKOJIBKO TPATHTCS HA BCE OCTAJIbHBIC
OTPAaCIHU MPOMBIIIIICHHOCTH, TPAHCIIOPT | T. . [loTpebnenue Tomimpa Ha HYKIbI TEMJIOCHAOKEHUS

COIMOCTAaBUMO CO BCEM TOIINIMBHBIM 3KCIIOPTOM CTPAHBI.

DKOHOMHIO TEIUIOBOM JHEpruM B cdepe TEruIocHaOKEHUS MOXKHO JOCTHYh KaK 3a CYeT
COBEpIICHCTBOBAHUS HCTOYHHUKOB TEIUIOBOM JHEPrHH, TEIUIOBBIX CETEH, TEIIOMOTPEOISIOIINX
YCTaHOBOK, TaK W 3a CUeT YIYUYUICHHs] XapaKTEPUCTUK OTAIUIMBAEMbBIX OOBEKTOB, 3/[aHUU U

COOPYKEHHI.

[Ipobnema oOecrmeueHusl TEMJIOBOM B3Heprueil ropomoB Poccum, B CBSI3M ¢ CYpOBBIMHU
KJIIMMaTH4YECKUMH yCJIOBHSIMH, IO CBOEW 3HAYMMOCTH CpaBHUMa ¢ MpoOiemMol obecrieueHus

HaceJIEHUs MTPOIOBOJILCTBUEM U SIBIIACTCS 3a7a4ei OOJIBIIION TOCY1apCTBEHHONM BaXKHOCTH.

Bmecre ¢ TeM, Ha cerogHAIIHUNA JeHb 3KOHOMHKA Poccun ctabuibHO pacteT. 3a mocieaHue
roJibl OBLIIM BBIOPaHbI BCE PE3EPBHI TEMJIOBON MOIIIHOCTH, 00Opa30BaBILKE B IEPUO]T IKOHOMUYECKOTO
cnaga 1991 — 1997 ronos, u notpebneHue Teruia AOCTUTIO ypoBHA 1990 roma, a moTtpebieHue
NEKTPUYECKOM DHEPIrUH, B HEKOTOPBIX pErHOHAaX IMPEBBICUIO O3TOT YpOBeHb. Bo3HuKIa
HEOOXOJMMOCTh B TOHMMaHUU TOro, OyAeT Ju oOecredyeH JalbHEHIIUH pPOCT 3KOHOMUKHU
aJIeKBaTHBIM POCTOM JHEPreTUKU U, 4TO OoJiee BaKHO, YTO HYXKHO cIelaThb B HHEPreTHKE U

TOTUJTMBOCHAOXKEHHH JIJISl TOTO, YTOOBI 00€CTIEeUNTh Oy MY POCT.

Jlo HemaBHEro BpEMEHHU, pEryJupoBaHue B cdepe TemIoCHa0XKEeHUsI MPOU3BOIUIOCH
dbenepanbabiMu 3akoHaMH OT 26 mapta 2003 roma Ne 35-d3 «OO6 snektposHepreTuke», oT 30
nexa0pst 2004 royia Ne 210-D3 «O06 ocHOBax peryJinpoBaHus TapuQoB OpraHu3aluii KOMMYHaAIBHOTO
KoMILIekcay, ot 14 anpens 1995 roga Ne 41-®3 «O rocynapcTBEHHOM peryaupoBaHUN Tapu(oB Ha
EKTPUYECKYI0 M TemuoByro sHepruto B Poccuiickoit ®denepaunn». OIHAKO pEryaupoBaHUE

OTHOIIICHUH B cq)epe TEIIOCHA0KEHHUS Ha3BaTh BCCO6T>CMJ'IIOH_II/IM OBLIIO HEJIB3S.

B cBm3u ¢ wem, 27 wurons 2010 roma Opu1 mpuHaT DenepanpHbiii 3akoH Nel90-d3 «O
TeriocHaOkeHnny. DenepaibHbI 3aKOH YCTaHABIMBAET IPABOBBIC OCHOBBI AKOHOMHYECKHX
OTHOIIIEHWH, BO3HUKAIONIUX B CBSI3M C TMPOM3BOACTBOM, Iepefadeid, MmoTpedieHneM TeIIoBOM
SHEPTHUH, TEIJIOBOM MOIIHOCTH, TEIJIOHOCHUTENS C HCIOJIb30BAHHUEM CHCTEM TEIUIOCHAOKCHMS,

CO31aHHUECM, q)yHKI_II/IOHI/IpOBaHI/IGM " PAa3BUTUCM TAKHUX CHCTCM, da TAKIKC OIPCACIACT IMOJIHOMOUUA
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OpPraHoOB TOCYJapCTBEHHOW BJIACTH, OPraHOB MECTHOTO CAMOYIPABJICHHS MOCEICHHM, TOpOJICKHX
OKPYrOB MO PEryJMpOBAHHUIO U KOHTPOJIIO B cdepe TerocHabKeHus, nmpaBa U OO0S3aHHOCTH

MOTpeOuTENeH TeIIOBON YHEPTHH, TEIUIOCHAOKAIONUX OpraHU3aIUi, TeIIIOCETEBBIX OPTaHU3AITHHA.
denepalibHBIN 3aKOH BBOJUT MOHSATHE CXEMBI TEIJIOCHAOKEHHS, COTJIACHO KOTOPOMY:
CxemMa TeImIOCHAOKEHUS TOCEJEeHUs, TOPOACKOr0 OKpyra — JOKYMEHT, COJepKallui
MIPEANPOCKTHBIE MaTepHalbl 0 000CHOBAHUIO 3P (HEKTUBHOIO U 6€30MacHOr0 (PYHKIIMOHUPOBAHUS

CUCTeMBI TEIUIOCHAOKeHUsl, €€ pa3BUTHUA C YYETOM I[IPABOBOTO pEryIHpPOBaHUS B o00JacTu

SHEpProcOepeKeHNs 1 MOBBIICHUS YHEPTeTUIECKOH 3()(heKTUBHOCTH.
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2 O01ue cBeIeHus

Cucrema LEHTPATU30BAHHOTO TEIUIOCHAOXKEHHSI — OJHA M3 HamOoJiee CIOXKHBIX OTpaciiel
KHUJTUIIHO-KOMMYHAQJIBHOTO XO3SIICTBa C TOYKH 3PEHUS WH)KEHEPHOW HWHQPACTPYKTYpPHI, UTO
TpeGyeT HpI/IMeHCHI/HI CUCTCMHOI'O KOMIIJICKCHOI'O ITIOAXOoJda JOJIdA peLHeHI/IH TeKyH_[I/IX 3aga4d Hu

IJIaHUPOBAHUA.

C03/:[aBaeMa;1 B IIpomecce pa3pa60TI<H CXEMBI TEIJIOCHA0KEHNS ((BJ'ICKTpOHHaH MOACIb
CHUCTCMbI TGHJ’IOCHa6}KeHI/IH», IMO3BOJIACT IMPOBOJUTHL HAa €€ OCHOBC aHAIMW3 CYIIECCTBYIOILICTO
IIOJIOXKCHUA B C(bepe TEIJIOCHAOKEHHS MYHUIUIIAJIIBHOTO O6paSOBaHI/I$I PaBI[OJ'ILHeHCKI/Iﬁ pa1710H,

nanee 1o tekery MO Pa3znonsHeHckuit paiion, MO.

DJIeKTPOHHAs MOJIEIb CUCTEMbI TEIUIOCHA0KEHHUS Co3/laHa Ha 0a3e MpOrpaMMHO-PacyETHOTO
komiuiekca «Zulu 7.0».

Lenu pa3zpaboTKu 3IEKTPOHHON MOJIEIH:

" co3gaHMe  eauHOM  MHGOPMALMOHHOM  miIaTopMbl O  CHUCTEMaM
TeruiocHadxeHuss MO;

* moBbImeHHE J(PPEKTHBHOCTH HHPOPMAITMOHHOTO OOECIIEYCHHS IPOIIECCOB
NOPUHATHUS ~ peleHuit B obmactu  Tekyuiero  (QyHKIMOHHPOBAHUS U
NEPCHEKTUBHOTO PAa3BUTHUS CUCTEMBI TerulocHa0xxeHuss MO;

" [IPOBEJCHUE €IMHOM IOJUTUKA B OpraHM3allUd TEKYLIEW AeATeIbHOCTU
NPENNpPUATUA U B MEPCHEKTUBHOM Pa3BUTUU BCEH CHCTEMbI TEIUIOCHAOKEHMUS
MO;

* oOecnedyeHrne yCcTOHYMBOIO IpajocTpouTeNbHOro pa3sutus MO,;

* pa3pabOTKH Mep Ul NOBBIILIEHHS HAJEKHOCTH CUCTEMBI TeriocHaoxkenuss MO;

"  MHMHHUMU3AIUN BEPOATHOCTU BO3HHUKHOBEHUS aBapUIHBIX CUTYAIMi B CUCTEMeE

TEIJIOCHAOKEHUS.

Pa3pa60TaHHa51 QJICKTPOHHAA MOJACIIb ITPpEAHA3HAYCHA U PCIICHUA CICAYIONUX 3aaa4:

"  CO3JaHHS DHJIEKTPOHHOM CXEMBI CYIIECTBYIOIIMX M MEPCHEKTUBHBIX TEIJIOBBIX
ceTel U OOBEKTOB cHCTeMbI TeruiocHaOxkeHuss MO PaznonbHeHCKUN paiioH,
MPHUBS3aHHBIX K TOMIOOCHOBE MYHHUIIUIIATHLHOTO 00pa30BaHUs,

"  ONTUMM3AIMS CYIICCTBYIOIIEH CHCTEMBl TEIMJIOCHAOXKEeHHS (ONTHUMH3AINS
TUJIPABIMYECKUX PEXKUMOB, MOJCIMPOBAHUE TEPEPACHPENCITICHUS TEIUIOBBIX
Harpy30K MEKJ1Y MCTOYHUKAMU, ONPEICIICHUE ONTUMAJbHBIX JIHAMETPOB
MPOEKTUPYEMBIX U PEKOHCTPYUPYEMBIX TEIUIOBBIX CETEM M TEIJIOCETEBBIX

O0OBEKTOB | T.11.);
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"  MOJCIUPOBAHUS MEPCIEKTUBHBIX BAPUAHTOB pa3BUTHSA CHUCTEMBI
TEIUIOCHA0KEHUSI (CTPOUTEIBCTBO HOBBIX M PEKOHCTPYKIMS CYIIECTBYIOLIUX
HMCTOYHMKOB TEIIOBOM DJHEPrUH, IEepepaclpe/ieiCHUe TEIUIOBBIX HArpy3ok
MEXIy WCTOYHUKAMH, OINPEIEICHUE BO3MOXXHOCTU IOJKIIOUYEHHS HOBBIX
noTpeduTeneil TEIUIOBOM »HEpPruM, OIpeaeseHHEe ONTUMAJIbHBIX BapHAHTOB
Ka4eCTBEHHOTO M HAJEKHOTO O0ECICUYEeHHUs] TEIUIOBOW OSHEPrueil HOBBIX
noTpeduTenei u T.1.);

" ONEepaTUBHOTO  MOJETUPOBaHUS  oOOecrmeueHusi  TEIJIOBOW  JHepruei
noTpeduTeneil npu aBapuHbBIX CUTYaAIUAX;

"  OIEpaTUBHOIO IMOJy4YeHHUS WHPOPMALMOHHBIX BBIOOPOK, CIIPABOK, OTYETOB IIO
CUCTEME B LIEJIOM IO cHucTeMe TeruiocHaOkeHus MO M Mo OTAENbHBIM €€

3JIEMEHTaM.
WHceTpyKkuus 1mosib30BaTeass M Oleparopa MpOorpaMMHO-pacueTHbId Komiuiekc Zulu 7.0

MOCTABJIIETCS. MPOU3BOAUTEIIEM COBMECTHO C IIPOTPaMMHBIM oOOecredeHrneM. PyKOBOJICTBO
MOJIb30BaTE/ ISl MOYKHO CKa4yaTh Ipoiis 1o cebuike hitp://www.politerm.com.ru/docs.htm

2.1 T'paduueckoe npeacraBjieHue 00beKTOB CHCTEMbI TENJIOCHAOKEHHS C

NPUBA3KON K TOMOJOIHYEeCKOU OCHOBE

B kauectBe 6a30BOro MporpaMMHOrO 0OECIEUeHMsI Ul peaau3alii JIEKTPOHHON MOJEIN
cuctembl TermiocHaOxkeHuss MO Pa3nonpHeHCKui pailoH ObUT BBIOpaH MPOrpaMMHO-PACUYETHBIN
kommieke Zulu 7.0. Ilpu pabore c mnporpamMmoil He TpeOyroTCsl TINIyOOKHE 3HaHUS 10
IPOrpaMMUPOBAHUIO, JTIOCTATOYHO YETKO M TIPaMOTHO C(HOPMYIHMPOBATH LEIH, U C IOMOUIbIO

HMCIOIIUXCA HHCTPYMCHTOB, PCHINUTL IMOCTABJICHHBIC 3a/1a4H.

Huxe mnpencraBneHO KpaTkoe omucaHue (YHKIMOHAIBHBIX BO3MOXKHOCTEH OCHOBHBIX
moxyneit PITK, HeoOXoMuMBIX I71st CO3/1aHus U JaJIbHEHIIeH dKcruryaTaruu OM:

* reouHpopmaironHas cucrema ['IC Zuluy;
" [aKeT PacyeToB ceTeil TerutocHatkenus Zulu Thermo;
» [Ipu HEOOXOIMMOCTH CO3/aHMSI HECKOJBKHX pabOouMX MeCT U paboThl uepe3
WuTtepHer - cepep reonHpopMaiioHHo#i cuctemsl Zulu Server.
[lo oxoHuaHuWM BHeApEHHUS 3aKa3uWK CaMOCTOSITENIBHO OIpeAeNseT leaecoo0pa3HOCTb

Pa3sBUTHUA )IaHHOﬁ CHUCTEMBI U HGO6XOJII/IMOCTI) HpI/IO6peTeHI/I${ U BHCAPCHHA IOIMOJTHUTCIIBHBIX

MOJTyJICH.
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3 T'eomndpopmanmonnas cucrema ('MC) Zulu

I'NC Zulu — reonndopmarmonHas cucrema odecnednBaiomias coop, XxpaHenue, 00padoTKy,
JOCTYII, OTOOpaXEHHWE M PACIPOCTPAHEHHE IPOCTPAHCTBEHHO-KOOPAMHUPOBAHHBIX JAHHBIX,
MO3BOJISIIONIECE OCYIIECTBISITh MOJCIMPOBAHUE WH)KEHEPHBIX KOMMYHHMKALUH W TPaHCIIOPTHBIX

CUCTCM.

I'eonndpopmanmonnas cucrtema Zulu npemHaznadeHa mis co3ganus [MIC mpuiokeHui,
TpeOYIOMMX BU3yaIU3aIliy IPOCTPAHCTBEHHBIX IAHHBIX B BEKTOPHOM M PACTPOBOM BHJIC, aHATIM3a

HX TOMOJIOTHH U UX CBSI3H C CEMAaHTHYECKUMH OazaMH JaHHBIX.

C nomompro Zulu MOXHO CO3/1aBaThb BCEBO3MOXKHBIE KapThl, MM IUIAH-CXEMBbI, BKJIIOYAs
KapThl M CXEMbl HHXEHEPHBIX CETeH ¢ MOJAEPKKOM HX TONOJOrMU, padboTaTh € OOJIBIIMM
KOJIMYECTBOM DPACTPOBBIX M300paKEHHUM, OCYLIECTBIISITh IKCIOPT U MUMIIOPT JAHHBIX Pa3INYHbIX

HCTOYHHKOB.

I'NC Zulu no3BomnsieT IMIIOPTHUPOBATH JaHHBIE M3 TaKUX Iporpamm kak Maplnfo, AutoCAD
Release 12, ArcView. B pesynbrare umnopra OyayT HOJy4eHBbl BEKTOPHBIE CIIOM C TOTOBBIMU
00BEKTaMU, MPU ATOM BCE XapAaKTEPUCTUKH, TaKHe KaK MacIITad, [BET U Jp. OyIyT COXpaHEHBI.
Econ x oObektamM B oOMeHHOM (opmaTte Oblia NMpUKpeIieHa 0a3a JaHHBIX, TO OHA TaK Xe

umnoptupyercs B Zulu.

[Tomumo ummopTa Zulu mo3BOJISET SKCIOPTUPOBATH TpadUuecKue JaHHbIE B Taknue (opMaThl
kak: .DXF, .MIF/MID, .BMP, Shape .SHP. DxcnopT ceMaHTHYEeCKHUX JaHHBIX BO3MOXKEH B
anekTpoHHYyIo Tabnuiy Microsoft Excel unu crpannny HTML.

PYKOBOI[CTBO IIOJIB30BaTECJIA SHCKTpOHHOﬁ MOACIHN pa3pa60TaH0 Ha OCHOBAaHWH PYKOBOACTB

no 'IC Zulu (7.0) u Zulu Thermo, npeacTaBieHHBIX POH3BOIUTEIIEM.

3.1 Bosmoxknoctu I'C Zulu

Cucrema 06ﬂanaeT CJICOYIOIUMHU BO3BMOXKHOCTAMMU:

* (Co3maBaTh KapThl MECTHOCTM B pa3IMYHbIX Treorpa)uyeckux CUcTeMax
KOOpAMHAT M KapTorpapuuecKux MPOEKIUAX, OToOpakaTb BEKTOPHbBIE
rpaduueckre JaHHbIE CO CTIaKUBaHUEM U O€3;

= OcymiecTBIsATh 00paboTKy pacTpoBbix m3o0Opaxkenuit popmatoB BMP, TIFF,
PCX, JPG, GIF, PNG npu nomo1y BCTpOEHHOT0 rpad)uyecKoro peaakropa;

* Jlonb30BaThCs JaHHBIMU C CEPBEPOB, MOJIEPKUBAIOIINX crieudukano WMS
(Web Map Service);

* C DNOMOIIBIO CO3[AaBAEMBIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OHMHAPHBIM
¢dopmarom, oOecrieuyMBaIOIIMM BBICOKYIO CKOPOCTb palOOThI, BEKTOPU30BATh

pacTpoBbIe U300pAKECHHUS;
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[Ipu BekTOpHU3alMK UCTHOIb30BaTh KaK MPUMHUTHUBHBIE OOBEKTHI (CUMBOJIBHBIE,
TEKCTOBbIC, JIMHEHHBIE, IJIONIAHbIC) TaK U TUIOBbIE OOBEKTHI, OMUCHIBACMBIE
CaMOCTOSITENIEHO B CTPYKTYPE CJIOS;

PabortaTh ¢ ceMaHTHYECKUMHU JTaHHBIMH, MTOAKIIOYaEMbIMH K CJIOI0 M3 BHEUTHUX
ucrounnkoB BDE, ODBC mimu ADO uepe3 onucatenu 0a3 TaHHBIX (ITOIy4aTh
IaHHbIe MOXKHO 13 Tabmui Paradox, dBase, FoxPro; Microsoft Access; Microsoft
SQL Server; ORACLE u npyrux ucrounukos ODBC nnu ADO);

BrimonHsaTh 3anpockl K 0a3aM JaHHBIX C OTOOpa)KEHUEM Pe3yJIbTaTOB Ha KapTe
(mouck ompenesneHHol MHPOpMAIMK, HAXO0XJACHUE CYMMbI, MaKCUMAJIbHOTO,
MUHHMAaJIbHOTO 3HAUYCHUS, U T.11.);

BBIMONHATE POCTPAHCTBEHHBIE 3aMIPOCHI IO 0OBEKTaM KapThl B COOTBETCTBUHU
co crierupukanusmu OGC;

CoznaBate MojieTb penibe)a MECTHOCTU U CTPOUTD Ha €€ OCHOBE U30JIMHUU, 30HBI
3aTOIJICHUS IPOQIIIN U PACTPhI penibeda, pacCUYUTHIBAT TUIOMIAIN U 00HEMBI,
DKCIOPTUPOBATh JaHHBIE U3 CEMAaHTHUECKOW 0a3bl MM pe3ybTaThl 3arpoca B
anekTpoHHyto Tabnuity Microsoft Excel unu crpanuny HTML;

[IporpaMMHO MM TO CEMaHTUYECKMM JaHHBIM CO3[aBaTh TeMaTHUYECKHUE
PacKpacku, ¢ TOMOIIBI0 KOTOPBIX MEHSIETCSI CTUIIh OTOOpaKeHUSI 0OBEKTOB;
BBIBOAHTE 17151 BCEX OOBEKTOB €05 HAIIHCH WM OUPKH, TEKCT HAIMUCH MOKET
Kak OpaTbCsi W3 ceMaHTUYeCKOM O0a3bl JaHHBIX, TaK U IEpPEONpeessiThCs
POTPaMMHO;

OrobOpaxxate 00BEKTHI cjosi B ¢opmare 1iceBao-3D  mo3BossitonieM
BU3YAJIU3UPOBATHCSI OTHOCHTEIBHBIE BBICOTHI OOBEKTOB (HANpPUMEp, BBICOTHI
31aHUM);

Co3naBaTh M HUCHOJIB30BAaTh OMONMOTEKY TIpadUuUecKuX 3JIEMEHTOB CHCTEM
TEIIOCHA0KEHUS U PEKUMOB UX (QYHKIIMOHUPOBAHUS,

Co31aBath pacdeTHbIC CXEMbI HHKCHEPHBIX KOMMYHHKAIIHA ¢ aBTOMAaTHYECKUM
(bopMHpOBaHKEM TOMOJIOIUU CETH M COOTBETCTBYIOIINX 0a3 JaHHBIX;

W3MeHATH TOTOJIOTHIO CeTel M PEKUMBI PA0OTHI €€ IIIEMEHTOB;

Pemrate  TOmomormueckme  3amadu  (M3MEHEHHE  COCTOSHHS  OOBEKTOB
(MepexIroYeH s ), TOUCK OTKIIOYAIOIINX YCTPOUCTB, MOUCK KpaTyalIliux myTeH,
MTOMCK CBSI3aHHBIX 0OBEKTOB, ITOMCK KOJICIT);

Jist GBICTPOTO TEepeMeIIeHUs B HY’)KHOE€ MECTO KapThl YCTAaHABIMBATD 3aKJIAIKU

(3akJIagka Ha TOYKY Ha MECTHOCTH C OIPEIeIICHHBIM MacIITabOM OTOOpaKeHUS
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M 3aKjajika Ha OMpEJeTCHHBIM OOBEKT Cios (BechMa yMO0OHO, €Cliu OO0BEKT -
JBUKYLIUICS 110 KapTe));

* C moOMOIIBI0 TPOEKTOB PACKPBIBATH CTPYKTYPY TOTO WJIM HHOTO OOBEKTa,
M300paKEHHOTO Ha KapTe CXEMAaTHYHO;

» (Co3maBaTh MaKeTHI I1€YATH;

* HmnoprupoBath rpaduueckue aanneie u3 Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF) u ArcView (SHP);

=  DkcrnoptupoBarh rpaduueckue nanaple B Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

» Co3znmaBath Makpochl Ha si3bikax VB Script umm Java Script;

*  OCymEecCTBIATh MPOTPAMMHEIN TOCTYI K JaHHBIM 4epe3 00BEKTHYIO MOJICIH JJIs
HAIKCaHUsl COOCTBEHHBIX KOHBEPTEPOB;

. COSI[aBaTL COOCTBEHHEIE IIPHUIIOKCHH, pa60TanmI/Ie nox yrpaBJICHUEM Zulu.

3.2 Opranuzanus rpaguyeckux JaHHBIX

I'padnueckne  naHHBIE  OpraHuM3oBaHbl  mocioifHo.  Ciol  sBiseTcss  OCHOBHOM
nH(pOpPMaIIMOHHON euHUIIEH cucTeMbl. KakIbIit 0OBEKT CII0S UMEET YHUKATBHBIN UACHTH(DUKATOP
(ID nnu «xrou»). B mporpamme npuMEHSIIOTCS CIIETYIOIINE THIIBI CIOEB!

®  BEKTOPHEIE CIOU;
"  pacTpOBBIE CIIOH;
= cnou penbeda;

= cnou ¢ cepeepoB WMS (Web Map Service).
BekTopHbIe ciiou

OObeKTbl BEKTOPHOTO CJIOS  JeNATCSs Ha HOpocThle (IPUMUTUBBI) U TUIIOBBIE

(kaccuGUIUPOBAHHBIE OOBEKTHI).

[TpuMUTHBBI MOTYT OBITh:

"  TOYEYHBIE (MUKTOTPAMMBI HITH «CUMBOJIBI»);
"  TEKCTOBLIE;
" JMHEWHbIE (JIMHUHU, TOJIUIIUHUN);
"  [UIOHIaJIHbIE (KOHTYPHI, TOTUKOHTYPHI).
Tumnosbie 00BEKTHI OHUCHIBAKOTCI B OUOIUOTEKE TUIIOB 00BEKTOB. KaXK bl THUI OMUCHIBACT

IUIOMIAIHON, JUHEHHBIA WM  CHMBOJIBHBIH  THIOBOM  Tpaduyeckwii OOBEKT, HUMeEeT

MM0JIL30BATENILCKOE Ha3BaHUE U MOXKET OBITEH CBSI3aH C COOCTBEHHON CEMaHTHYECKON 023011 JaHHBIX.
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Kaxnapiii Tum oObeKTa MOXET HMMETh HECKOJIBKO PEKHUMOB, KOTOPHIE HMMEIOT
M0JIb30BATEIbCKOE Ha3BaHME, W 3aJal0T Pa3IMYHBIC CIIOCOOBI OTOOPaKCHUS JTAHHOTO THIIOBOTO
00BEKTA.

TunoBbie 0OBEKTHI MOTYT OBITH:
"  TOYEYHbIE (MMKTOI'PAMMBbI U «CUMBOJIBI»);
"  JIMHEWHbIC (JIMHUHU, TTOJIMIIUHUN );

" [UIoHIaJiHbIe (KOHTYPHI, HOJTUKOHTYPHI).

ATpuOyTUBHBIE WM CEMaHTHYECKHE IaHHBbIE BEKTOPHOTO CIJIOSl XPAaHSTCA BO BHEIIHEM
WCTOYHUKE JTaHHBIX U MOAKIIOYAIOTCS K CJIOI0 4epe3 COOCTBEHHBIN omucareib 0a3bl JaHHBIX. K
OJIHOMY CJIOI0 MOXET OBbITh IOJKIIIOYEHO MTONEPEMEHHO MPOU3BOJIBHOE YHUCIO CEMAaHTHYECKHUX 0a3
NaHHBIX. [[pUMHUTHUBBI MONB3YIOTCS OOMIICH CeMaHTUYECKOW 0a30i JAHHBIX, THIIOBBIC OOBEKTHI -
COOCTBEHHOM IS KXKAO0TO TUMA (0THAKO JIJISl PA3HBIX THUIIOB MOXKHO IMOAKJIIOYHTH OJHY U TY XKe

0a3y).

Pacrposslie ciiou
PacTpoBbIM ciloeM MOXeET OBITh JIMOO OTHENBHBIA PAcCTPOBBI OOBEKT, OO Tpymma
pacTpoBbIX 00BEKTOB. PacTpoBas rpymnma MOXET COAEpKaTh MPOU3BOJIBHOE YHUCIIO PAacTPOBBIX

00BEKTOB MJIH BJIIOKEHHBIX PaCTPOBBIX T'PYIIIL. Ywucno pacTpoOB B CJI0OC OI'paHUYCHO JIMIIIb JUCKOBbBIM

MIPOCTPAHCTBOM (Zulu CIIPAaBJIACTCS € TOJIEM U3 HECKOJIBKUX THICAY paCTpOB).

[MonnepxxuBaembie popmatsl pactpo - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.2.1. Pabora ¢ cucTeMaMH KOOPAMHAT M KapTOrpaguuecKUMHU NPOeKUHAMHU

rpa(bI/I‘IGCKI/IC AAHHBIC MOTYT XPpaHUTLCA B PA3JIUMYHBIX CUCTEMAX KOOPAHUHAT U OTO6pa)KaTI>C$[

B Pa3JIMUHBIX IPOEKLHUAX TPEXMEPHOU MOBEPXHOCTU 3€MJIU Ha MIIOCKOCTb.

Cucrema mnpennaraerT Habop TMpeAoNpeNeseHHbIX cucteM KoopauHat. Kpome Toro,
MOJTH30BaTEh MOXKET 3a7aTh CBOIO CHCTEMY KOOPJIWHAT ¢ WHIWBHAYATHHBIMH TapaMeTpaMu JIs

MOJJEPKUBAEMBIX CUCTEMOM MPOEKIIUH.

B yacTHOCTH, 3Ta BO3MOXXHOCTb IMO3BOJIUT, TP U3BCCTHLIX IMapaMCTpax (K.HIOLIaX nepexona),
MPpUBA3LIBATH JAHHBIC, XPAHAIIUCCA B MECTHOM CHCTEME KOOpAUHAT, K OJHOUN u3 r100alIbHBIX

CHUCTCM KOOpAUHAT.

I[aHHLIC MOKHO ICPLIIPOCIMPOBATL U3 OJIHOM CHCTEMEI KOOpJAUHAT B APYI'YIO.

3.2.2. OpraHu3anusi CEMAaHTHYECKUX JaAHHBIX

CeMaHTHUYECKHE JAaHHBIC ITOAKIIIOYAOTCA K CJIOK0 U3 BHCIITHUX UCTOYHHKOB Borland Database
Engine (BDE), Open Database Connectivity (ODBC) i ActiveX Data Objects (ADO) gepe3

ormucareny 0a3 TaHHBIX.

Honyanb JaHHBIC MOXXHO H3:
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=  Tabmui Paradox, dBase, FoxPro;

* Microsoft Access;

= Microsoft SQL Server;

* ORACLE;

= jpyrue ucrounuku ODBC unm ADO.

Bo3MokeH UMIOPT/IKCIOPT TaHHBIX B Clieaytone (hopMaThl:
= Maplinfo MIF/MID;

=  AutoCAD DXF;
= Shape SHP;
= DOkcnopt kaptel (Windows Bitmap (BMP));

» Dkcrnopt cemantuuecknx pgaHHbiX (Microsoft Excel, HTML, TekcToBbIi

dbopmar).

3.2.3. IlpeacraBiieHne JaHHBIX HA KapTe

Kapra Moxer comepkarh NPOU3BOJIBHOE YWCIO rpaduueckux cinoeB - OmHH W Te Ke
rpadguyeckue cjaou MOryT OBITb TIOMEUIEHBbl B pa3Hble KapThl C pa3sHbIMU HACTPOWKaMH
otobpaxenus. Kapra mmeer BO3MOXHOCTh 3aJlaHUSl MOJIL30BATEIHCKOTO MMEHH, I[BeTa (OHA U

MacIITaOHOM CETKH.

JlaHHbBIe, XpaHSIIUXCS B PA3HBIX CUCTEMaX KOOPJMHAT, MOKHO OTOOpakaTh Ha OJHOU KapTe,
B OJIHOM U3 KapTorpaduueckux rnpoekiui. [Ipu sTom nepecyeT koopArHAT (€CIM OH TpeOyeTcs) u3
OJTHOTO JaTyMa B JPYTOd M U3 OJTHOM MPOEKIIUU B APYTYIO MPOU3BOAUTCS NIPH OTOOpaKCHHUH "Ha

nety".

[IpuMHUTHBBI MOTYT UMETh MHAMBHUAYaJIbHbIE CTHJIM OTOOpakeHUs (LIBET, CTUJIb, TOJILIMHA
JIMHUN; 1IBET U CTUJIb 3aJIUBKHU; MUKTOrpamMma; (hopmar TekcTa). TunoBble 00bEKThl UMEIOT CTHIIb B
3aBHCUMOCTH OT PeXHMa (COCTOSIHUA), KOTOPBIN onpenaensercs B OMOIMOTEKH THIIOB OOBEKTOB
ciosi. CTUIb NPUMHUTHBOB MOJKET IEPEOIPENEIATh KapTOW - AJI1 BCEX NPUMUTHBOB MOKHO

MNPUHYAUTCIIBHO 3a1aTh OAWH CTUJIb.

Ctuiib 00BEKTOB MOKHO MEHSITH C TIOMOIIBIO TEMAaTHIECKUX packpacok. [Ipu 3ToM packpacka

MOJKET OBITH co3aaHa Mo CEMaHTUYCCKUM JaHHBIM HJIW ITPOTrpaMMHO.

EcTh BO3MOXXHOCTB BBIBOJIUTH JIJIs1 BCEX OOBEKTOB CJIOS HAIUCH WIIH OUpKH. TEeKCT Haamucu
MOXET OpaThCs U3 CEMaHTUUECKON 0a3bl JaHHBIX. TEKCT HAIMUCH TAKKE MOXKET TIEPEOTIPECIISITHCS
NpOrpaMMHO. bUpKM TeHepupyroTCsl aBTOMAaTUYECKHM, HO MOTYT IIOTOM PacCTaBIATHCS

MOJIb30BATCJICM B HY?KHOC PACITIOJIOKCHUC U B Hy)KHOﬁ OpHUCHTAallU.

Jlnst OBICTPOrO TMEpeMEIIeHUsI B HY)KHOE€ MECTO KapThl MOKHO YCTaHABIUBATh 3aKJIAJKH.

3akiazKa Ha TOYKY Ha MECTHOCTH C OIpEIeIEHHBIM MacITabOM 0TOOpasKeHHSI.
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KapTy MOXHO nedaraTb ¢ pasiIMYHBIMM ONIUSAMHM (HAa OJHOM CTPAHUIE WJIN HECKOJIBKUX

CTpaHUIaX, B 3aJaHHOM MaciiTabe WJIM BIIMCAaB B 3a1aHHbIC Fa6apI/ITLI, Ha CTpaHHIax IJjid

MOCJIeNYIOIIEH CKIICHKH U T.1I.).

3.2.4. OpraHu3zanus KapT

NmeeTcss BO3MOKHOCTh yJIOOHO OpPraHW30BaTh KapThl, 00ObETUHEHHBIC OOIICH TEMATHKOM.

COBOKyHHOCTL KapT, OGT:GI[I/IHGHHBIX O6H.[I/IM IIOJIB30BAaTCIbCKMM HMCHEM H, CCIIU Tpe6yeTc;1,

HaOOPOM HEepapXUUECKUX CBSI3eH MEXy 3TUMHU KapTaMHu, IPEICTaBIsSIET COO0M MPOEKT.

B paMKax IHPOCKTa KapTbl MOXHO CBA3bIBATH MCIKIAY co0oii ¢ IMOMOIIBIO THIICPCCHIIOK.

l'unepccriika ompenensercs OT OOBbEKTa B OJHOW KapTe K JAPYro Kapre

MCCTOPACIIOJIOKCHUS U Maciraoa.

3.2.5. PemakTupoBaHHe 00HEKTOB

HJ’IH PECAAKTUPOBAHUSA U BBOJAA 00BEKTOB MpeaAyCMOTPCHBI:

Bo3moxHOCTH BBOJIa M PEIAKTUPOBAHMS:

BBO/I C DKpaHa MBIIIKOH

BBOJI IO KOOP/IMHATAM C KJIABUATYPHI
TpacCUpPOBKA JIMHUI

aBTO3aMbIKaHHE KOHTYPOB
BBIpE3Ka/KOMUPOBaHNE/BCTaBKa - yOJIMpOBaHHUE
MOBOPOT 0OBEKTA.

onepanuu otMeHbl/Bo3Bpara aeiicteus (Undo / Redo).

PenaxkTupoBanue rpynmsl 0ObEKTOB:

yIalieHHe - IepeMeIleHHE;

nyOIupoBaHHE;

MIOBOPOT - BBIPE3Ka/KOMMPOBaHHE/BCTAaBKa.
PenakTipoBaHue 3JIEMEHTOB 00BEKTA:
nepemMenieHne/ yiaaeHne/BCTaBka y3JoB;
nepemMenieHue/ yaaienue peoep;

pa3OueHne yuacTka CHMBOJIBHBIM 00BEKTOM;

TpaHchopmarusi.

3.2.6. BekTopHbIe oBepJieiiHbIE ONIepaun

C YKazaHUEM

Osgeprieii - omeparysi HaJIOKEHHs APYr Ha JApyra ABYX WM Oojiee CIOEB, B pe3ylbTaTe

KOTOpO# 00pa3yercss OJUH MPOU3BOIHBIA CIIOH, COAEPKAIIMA KOMIO3UIMIO MPOCTPAHCTBEHHBIX
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00BEKTOB MCXOJHBIX CIIOEB, TOIMOJIOTHUIO TOW KOMIIO3UIUM M aTpUOyThl, apu(PMETHUECKH WU

JIOTHYECKH TMPOU3BOHBIE OT 3HAYCHUI aTpHOyTOB HCXOTHBIX OOBEKTOB.

[TonnepxuBaroTcs ciaenyoUe BEKTOPHBIE OBEPIICIHBIE ONEepaLiu:

*  0o0benMHEHHE 00BEKTOB ¢ HacienoBanueM |D (yHuKambHOTO HaeHTH(DUKATOPA);
"  paszbeMHEHHE 00BEKTOB;

"  pasaesieHue OJIHOTO OOBEKTa rPYIMIOi 0OBEKTOB;

"  BBIPE3Ka U3 OJTHOTO 0OBEKTa 00JIACTH IPYIIIBI 0OBEKTOB;

"  OoTpe3aHue 00beKTa BHE 00JaCTH TPYIIIBI IPYTHX OOBEKTOB;

"  y3JI0BaHUE;

* QydepHbIC 30HbL;

" IIOCTPOCHHUEC KOHTYPOB II0 CCTH.

3.2.7. KoppeKTHpOBKa pacTpoB

B cucreme peannzoBaHa KOPPEKTUPOBKA PACTPOBBIX (PaiIOB, COASPKALIIMX CKAHUPOBAHHYIO
C IUIAHIIETOB TOMOOCHOBY. KoppekTupoBKa MCKaXKEHU CKaHUPOBAHMS ITPOU3BOIUTCS IO TOUYKAM
pacTpa, KOOpAMHATHI KOTOPHIX U3BECTHBI. Kak MUHUMYM JOJKHBI OBITh U3BECTHBI YETHIPE TOUYKH,

OMPCACIIAOIINEC YIJIbI IIJIAHIICTA.

Hpouenypa KOPPCKTHUPOBKU CO3J4CT HOBBIN pacTp, YTJbl KOTOPOIro COBIIAAAKOT C YyIJIaMH

IUTaHImeTa, T.C. Mpouecaypa KOPpEKTUPOBKU 06pe3aeT OTCKAHUPOBAHHBIC, HO JIMIITHUC ITOJIA.

3.2.8. MopenupoBaHue ceTeil M TONMOJIOTHYECKHE 32Ja41 HA CETIAX

Hapsiny ¢ oOprunbiM it TUC  pasneneHneM OOBEKTOB Ha KOHTYPBI, JIOMaHbIe,
KOMOMHHpPOBaHHbBIE KOHTYpBI, KOMOWHHMpOBaHHbIE JIOMaHble, Zulu mMoanepXUBaeT JIUHEHHO-

Y3JIOBYIO TOIIOJIOTHIO, YTO IMO3BOJIACT MOACITIUPOBATh HHKCHCPHBIC CCTH.

Hapsiny ¢ 06braabiv g ' MIC paznenenneM 00BEKTOB Ha KOHTYPHI, JOMaHble, CHMBOJIBI, Zulu
MOJIICP)KUBAET JIMHEHHO-Y3JI0BYIO TOIOJIOTHIO, YTO TO3BOJISIET MOJEIUPOBATh WH)KEHEPHbIE U
apyrue cet. Tonojornueckas cereBasi Mo/esb MpeJICTaBIseT co0oil rpad ceTu, y3imaMu KOTOpOro
SBJISIIOTCSL TOYEUYHBIE OOBEKTHI (KOJIOALBI, MCTOYHUKHU, 3aJBMKKH, PYOMIIBHHKH, MEPEKPECTKH,
noTpeOuTenu u T.14.), a pedpamu rpada sBIAIOTCS JTUHEHHbIe 00BeKTHI (Kabenu, TpyOonpoBOIbI,
Y4acTKH JOPOKHOM CETH U T.1I.).

Tomnonornueckuii peAakTop Co3Aa€T MaTEMaTHUYECKYIO MOJIENb I'pada CeTH HEMOCPECTBEHHO
B TIpoliecce BBojia (pucoBaHus) rpaduueckoit nmHpopManuu. Mcmonb3yss MOAENh CETH MOXKHO
pelaTth psiji TOMOJOTHYECKHX 3a]ay, MOMCK KpaTyaiIiero myTH, aHaJIu3 CB3HOCTH, aHAIHU3 KOJIEll,
aHaJIN3 OTKJIIOYEHHH, TOUCK OTKIIOYAIOIINX YCTPOUCTB U T.JI. MOXKHO MEHSTH COCTOSIHUSL 00BEKTOB
(mepexiitoueHHst) C MOCIEAYIOIIUM aBTOMAaTHMYECKMM OOHOBJIGHMEM COCTOSIHUS BCEH CceTH
(HampuMep,  BKIIIOYCHHE/BBIKIIIOYCHHE  3aJBIDKKM  TpyOONpOBOAA)  BBIMOJHATH  IMTOMCK

OTKJTIOYAOIIUX YCTPOUCTB ((hOpMHpPOBAHUE CITUCKA OOBEKTOB, UMEIOIUX MPU3HAK OTKIIOYAIOIIEe
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YCTPOHCTBO», MPH OTKJIIOUYEHUH KOTOPBIX BBIOPAHHBIA OOBEKT TAK)KE MEPEBOAUTCS B COCTOSHUE
«OTKJIIOYEH»), KpaT4allInuX IyTed (HaXOAUTh KpaT4aWllui MyTh 110 CETU MEXIY BbIOpaHHBIMU
y3JIaMH C y4€TOM HalpaBJIEHUI y4aCTKOB), CBA3aHHBIX 00BEKTOB (HAXOIUTCS MHOXKECTBO OOBEKTOB
CeTH, JOCTHKUMBIX M3 BBHIOPAHHOTO y3Jla CETH, JOCTHKUMOCTh MOXKET OINpeaesIThes 0e3 ydera
HalpaBJIeHUsl YYaCTKOB, C YYETOM U IIPOTUB HAIPABJIECHUs YYaCTKOB), UCKATh BCE KOJbIIA CETH, B

KOTOPBIC BXOJAT BCC BBI6paHHI>IC OOBEKTEL.

CeTb BBOAUTCS KaK COBOKYIHOCTb THIIOBBIX TOYEUHBIX OOBEKTOB, COCIMHEHHBIX TUIIOBBIMU
JUHEWHBIMU OOBEKTaMM, MMEIOUIMMHU IpU3HAK «ydacTok». HWHpopmanus o TOMOIOrUU
(bopmMHpyeTCcss aBTOMAaTHUECKH - €CITH «IIOTSAHYTb)» 32 y3€Jl WIH pedpo, CBA3aHHBIE OOBEKTHI TAKKe
nepemermaroTcsi. OOBEKTHI CETH MOYKHO OTKPEIUISATh U 3aHOBO IPUKPEIUISATH APYT K APYTY OJHUM

JABMKCHUEM MBIIIKHA.

Mogens cetn Zulu sBIS€TCS OCHOBOW JUIsl paOOTHI MOAYJIS PAacue€TOB HMHXKEHEPHBIX CEeTei
Zulu Thermo.
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4 Moayas Zulu Thermo

Moayne Zulu Thermo mo3BojsieT co3aaTh PacuyeTHYI0 MaTeMaTHYeCKyH MOJIENb CETH,
BBITIOJTHUTH MMACMOPTU3AMIO CETH, U Ha OCHOBE CO3JaHHOW MOJICIH pemiaTh HH(POPMAIMOHHBIC
3a/1au, 3aJa4d TOIMOJIOTMYECKOTO aHallu3a, U BBINOJHATH Pa3IMYHBIC TEIJIOTHUIPABINUYECKUE

pacyerTsl.

Pacquy MoMJIC)KAT TYINHUKOBBIE M KOJBLCBBIC TCIDIOBBIC CETH, B TOM YHCIE C
IMOBBICUTCIIbHBIMHU HACOCHBIMU CTAHIUAMHA U JPOCCCINPYIOIIMMHA YCTPOﬁCTBaMH, pa60Ta}0Hme oT

OJHOI'O NI HECKOJBKHUX MCTOYHHUKOB.

IIporpamma mpexycMaTpuBaeT TEIIOIMIPABIMYECKUI pacyeT ¢ MPUCOEAMHEHHEM K CETH
UHAUBUAYAIbHBIX TeIloBbIX NMyHKTOB (MUTII) u nentpanbhbix TerioBbix nyHkToB (LITII) mo

HECKOJBKHUM JJC€CATKaAMHU CXCMHBIX pGIHeHI/If/'I, IMPUMCHACMBIX Ha TCPPUTOPHUUN Poccum.

Pacuer cucreM TeIIIOCHAOKESHUS MOXKET IMPOU3BOAUTHCA C YUYCTOM YTCUCK M3 TCIIOBOM CETH

Y CUCTEM TEIUJIONOTPEOICHNUS, a TAK)KE TEIJIOBBIX MOTEPh B TPYOOIIPOBOIaX TEIJIOBOW CETH.

Pacuer TenioBbIX IOTCPb BCACTCA 1100 1o HOPMATUBHBIM IIOTCPAM, 1100 1o Q)aKTquCKOMy

COCTOAHHIO U30JIAIIHMH.

Pacuerst Zulu Thermo moryt pabotaTh Kak B TECHOI MHTErpalMu ¢ TeOMH()OPMAIIMOHHON
cucremoii (B Buae moayis pactumpenus ['IC), Tak u B BUje oTAeabHON OMOIMOTEKH KOMIIOHEHTOB,

KOTOPBIE MTO3BOJISIFOT BBIMOJHITH PACUEThI U3 MPUII0KEHUH MOJIb30BATEIIEH.
CocraB 3amau:
"  [IOCTPOCHHUE PACUETHOM MOJEIIH TEMIOBOM CETH;
"  macnopTHu3alus 00BEKTOB CETH;
"  HaJaJOYHbIA pacyeT TEIUIOBOW CETH;
" [IOBEPOYHBIN pacyeT TEIJIOBOU CETH;
"  KOHCTPYKTOPCKHH pacyeT TEIUIOBOW CETH;
" pacueT TpeOdyeMoil TeMIepaTypsl Ha HCTOUHUKE;
" KOMMYTAaIlMOHHBIE 33]1a4U;
" [IOCTPOCHHE IMHE30METPHUECKOTO rpaduka;

" PacyeT HOPMATHUBHBIX IOTEPH TCIIIA YEPE3 U3OJIALINIO.

4.1 TlocTpoeHue pacyeTHOH MO/IeJIU TENJIOBOM CeTH

ITpu pabore B reonH()OPMAITMOHHON CUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO 3aHOCUTCS
C TIOMOIIBIO MBIIIKM HJIM M0 KoopauHataMm. [Ipu sTom cpa3y ¢opmupyercss pacyeTHas MOJAEIb.
[Tocne rpaduyeckoro u300pakeHUsT CUCTEMBI TETUIOCHAOKEHUS, HEOOXOAUMO 3a7aTh PACUETHHIC

napaMmeTpbl 00bEKTOB U BBIMOJIHUTH COOTBETCTBYIOIINE PACUETHI.
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TeroBast ceTh BKIIOYAaeT B ce0sl CIENYIOIIME OCHOBHBIE OOBEKTHI: MCTOYHHK, Y4aCTOK
(TpyOOTIIpOBOIBI), TOTPEOUTENs M Y3Jbl: IeHTpalbHble TeruoBble MyHKTHI (L[TII), HacocHsle,

3alIOPHYIO ¥ PETYJIUPYIOLIYIO apMaTypy, KaMepbl U IPYTHE SJIEMEHTBHI.

HUcTounuk

Hcmoynux — 3TO CUMBOJIBHBIA OOBEKT TEIIOBOM CETH, MOJCIUPYIOIIUNA PEXUM PaOOTHI
kotenbHOM win TOLl. B maTemMaTnyeckoit MO€NM UCTOUYHHUK MPEACTABISETCS CETEBBIM HACOCOM,
CO3JAIOIMM pPAacCIOJIaraéMblii HAop, ¥ IOANUTOYHBIM HACOCOM, OIPENCISIIOIIUM HaIop B
oOpaTHOM TpyOompoBoje. Y clI0BHOE 0003HAUEHHUE HCTOYHUKA B 3aBUCMOCTH OT PeXUMa paboThI
npejcTaBieHo Ha pucyHke. [Ipu paboTe HECKOIBKHX MCTOYHHMKOB Ha OJHY CETh, OJUH U3 HUX

MOZKCT BbICTYIIATh B KaU€CTBC IMMKOBOM KOTEJILHOM.

L BEIHOYEH
‘ OTKHIYEH

Pucynok 1 — YcioBHoe u3odpaskeHue HCTOYHHKA
Yuacrok

Yuacmok - 310 TMHENHBIN 00BEKT, Ha KOTOPOM HE MEHSIIOTCS:

" 7uameTp TpyOooIpoBOJa;
"  THUI NPOKJIAJKH;
"  BUJ U30JIALUY;

®  pacxod TCIIOHOCHUTEIIA.

JIByxTpyOHas TeruioBasi ceThb M300pa)kaeTcsi B OJHY JHMHHMIO U MOXET, B 3aBUCUMOCTU OT
JKEJIaHUs MTOJIH30BaTEeNIs, COOTBETCTBOBATH MJIM HE COOTBETCTBOBAThH CTAHIAPTHOMY H300pakKCHUIO
cetu io ['OCT 21-605-82.

Kak m1000i 00beKT CCTHU, YUACTOK NUMECT PA3HBIC PCIKUMBIL pa6OTBI, Hanpumep, «OTKIIHOYCH
MOJAIOIINNY HIH «OTKIIIOYEH O6p&THLII>i», CM. PI/ICYHOI( 2. DOt PCKUMBI TO3BOJIAKOT

CMOICIIMPOBATH MHOT! Opr6HBIC CXEMBI TEILJIOBBIX CETEH.

HIT «3ueproaddexrusnsiii ropoa» 023.CTC.016.004.003.000
20



OBOCHOBBIBAIOIIUE MATEPUAJIbI K CXEME TEIUIOCHABXEHUA MO PA3JIOJIbHEHCKUIA PAMOH HA ITEPMOJ1 2016-2031 IT.
[JIABA 3. DJIEKTPOHHASL MOJE/Ib CUCTEMbI TEIZIOCHABXEHUS MO PA3/I0JIbHEHCKUI PAIOH

Pexum 1 BrnwoueHwl oba Tp-ga ¥ T
Pexum 2 . Briknouersl oba tp-ga T T
Paxum 3 OTknioyeH obpaTHeIR Tp-4 T T
Pexwmm 4 OTknKoYeH Nogawmi Tp-a T T
MNone3oeatensckoe niobpaieHne ceTi Waobpaxenue cet no TOCTY 21-605-82

Pucynok 2 — M300pakeHue HeCKOJbKHX COCTOSIHUI Y4aCTKOB, 32/1aBaeMbIX Pa3HbIMU
pe:KuMaMu

V3ea

V3en - 3TO CUMBOJIbHBI OOBEKT TEIJIOBOW CeTU. B TEIioBOW ceTn y3nmamu SBISIFOTCS BCE
OOBEKTHl CETH, KpOME HCTOYHHMKA, MOTPEOUTENs M y4acTKoB. B MaremaTHueckod MoJenu
BHYTpEHHEE MpeACTaBlIeHHE OOBEKTOB (KpOMe MCTOYHMKaA, morpedurens, nepembruku, LITII u
PETYJIATOPOB) MOJEIUPYETCS ABYMS Y3JIaMH, YCTaHOBJICHHBIMH Ha IIOJAIOIIEM U OOpaTHOM
TpyOOnpoBoOIax.

YcnoBHOe 0003HAYCHHWE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pPEKAMa paboThI
MpeIcTaBiIeHbI cM. PucyHok 3.

TernoBdA KaMmepsd

@® paseeTBneHWe

b- cMeHa auameTpa

PucyHnok 3 — YciaoBHOe H300pa:keHHe Y3JI0BbIX 00bEKTOB

HpOCTHM Y3JIOM B MOJICJTIN CUUTACTCA 000 Yy3¢€J1, Ub" CBOMCTBaA CIICUaJIbHO HE OT'OBOPCHBI.
HpOCTOfI Yy3€JI CIYXKUT TOJIBKO Ui COCAUMHCHHA YYaCTKOB. Taxkumu y3J1aM# JIs1 MOJCIIN ABJISAFOTCA
TCIIJIOBBIC KaMEPhI, OTBCTBJICHNA, CMCHBI TUaMETPOB, CMCHA TUIIA MMPOKJIAJAKHU WM TUIIA U30JIIIUN

" T.1.

HeHTpaJIbH]:Ie TEMJIOBbIC€ MYHKTbI

Llenmpanvuviti mennogoti nynkm (L{TII) - 5T0 y3en AOMOTHUTEIHHOTO PETYIMPOBAHUS U
pacnpezeneHus TeIoBoil aueprun. Hanuume Takoro y3na noapasymMeBaeT, UTO 3@ HUM HaXOJUTCS
TYIIUKOBasl CeTh, ¢ MHAUBUAYaTbHBIMU ToTpeOuTemsimu. B LTI MoxeT BXOIUTH TONBKO OJMH
Y4aCTOK ¥ TOJIBKO OJMH Y4aCTOK MOKET BBIXOAUTH. [Ipruem BXoAsImNNA y4acTOK HAET CO CTOPOHBI
MarvcTpaliv, a BBIXOJSIINNA y4aCTOK BEJET K KOHEUHBIM MOTpeOuTensiM. BHYTpEeHHSSI KOJUPOBKA
IITII 3aBHCHUT OT €ro cxembl HMPUCOCTUHEHHUS K TEIJIOBOH CeTH. DTO MOXeT OBITh TPYIIOBOI
3JIeBaTOp, TPYMIIOBOM HACOC CMEIICHUS, HE3aBHCHMOE IOAKIIIOYCHHUE TPYIIBI MOTpeOUTENeH,
6oiieppr Ha I'BC u 1.1, Ha naHHBII MOMEHT B pacmopspKeHHM Tosb3oBarens 29 cxem
npucoenunenus L[TTI.
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o
o o o

=l

LUTr-1

- ’ - - -

MarucTpanke

i

Pucynok 4 — U3o00pa:xxenune LHTIT
BcnomorareibHbIH y4aCTOK

Bcnomozcamenvhulii yuacmok - yKka3pIBaeT Ha4alo TPyOOIIPOBOOB TOPsiYero BOJAOCHAOKEHUS
pu 4eThIpEXTpyOHOI TeruoBoil cetu mocne L[TII. DTo HeOOIBIION y4acTOK 3aKaHYMBAETCA
MPOCTBIM Y3JIOM, K KOTOPOMY MOJKIIIOYaeTcsl TpyOONpPOBOA TOpSYEro BOAOCHAOXKEHUS, Kak

IoKa3zaHo cM. PucyHok 5.

BcnomorartensHbIA
y4acTtok ana LITN

J/
uTn — “o

Pucynok 5 — Iloaknwyenne Tpydonposoaa 'BC
[oTpeduTesn

Ilompebumens — 5TO KOHEYHBI OOBEKT ydacTKa, B KOTOPBIH BXOAWUT OJUH MOMAOIIUNA U
BBIXOAWT OJMH OOpaTHBIA TpyOompoBoa TeruioBoi certu. llom morpedureremM MOHUMAETCS

a0OHEHTCKHUH BBOJI B 3JaHUE.

VYcnoBHoe 0003HaYeHHE MOTPEOUTENS B 3aBUCHMOCTH OT peKuMa paboThl MPEACTaBICHO

. BENMKOYEH
. OTHENKYEH

PucyHok 6 — Yci1oBHOe u300paxeHue MoTpedouTeIsi

cM. Pucynok 6.
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[ToTpeOuTens TEIIOBOW PHEPTUM XapaKTEPHU3YETCs PacUeTHBIMU Harpy3KamMu Ha CHUCTEMY
OTOIUIEHHS, CUCTEMY BEHTUJSIUM M CHCTEMY TOpSYEro BOJOCHA0XKEHHS M PacCUETHBIMU
TEMIEpaTypaMu Ha BXOJ€, BBIXOJE IOTPEOMTENS, U PACUETHOM TEMIIEPATypOll BHYTPEHHEIrO

BO3/YyXa.

B ogHonuHelHOM NpeaCTaBI€HUU MOTPEOUTENb - 3TO Y3JIOBOW JIEMEHT, KOTOPBIA MOXKET

OBITH CBSA3aH TOJILKO C OJIHUM YYaCTKOM.

BHyTpeHHAS KOJUpOBKa MOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €r0 CXEMbl IIPUCOEIMHEHUS
K TeIuI0BOW ceTH. CXeMbl MOT'YT OBbITh 3JI€BaTOPHBIE, C HACOCHBIM CMEILIEHUEM, C HE3aBUCHUMBIM
IIPUCOEAUHEHUEM, C OTKPBITBIM MJIM 3aKpbITBIM 0TOOpoM Boabl Ha I'BC, c¢ perynsropamu
TEMIIEpaTypbl, OTOIIEHUS, pacxoja U T.1. Ha 1aHHBIII MOMEHT B pacnopsbKeHUU MoJib30BaTest 35

CXEM IPUCOEANHEHUS TOTpeOUTENeH.

Eciu B 3maHnm HECKOIBKO Y3JIOB BBOJid, TO 00BEKTOM ((HOTp€6I/ITeJII)» MOXHO OITMCaThb
KaJplii BBOJI. B ToXE BpCMA KaK OOUH HOTpe6I/ITeJ'IB MOKHO OIIMCATh LIEBIM KBapTaJl WK 3aBOA,

3aJaB AJIs1 TaKOI'o HOTpC6I/ITeJ'I5I 0606H_ICHHBIG TCIIJIOBBIC HAI'PY3KH.

O0001meHHBII TOTPEOUTEIb

Obobwennsviti nompebumens — CAMBOJIBHBIN OOBEKT TEIIOBOW CETH, XapaKTepU3YIOLIUIiC
nOTPeOIISIEMBIM PACXOJIOM CETEBOW BOJIBI HIIM 33J[aHHBIM CONPOTUBJICHUEM. TakuM nmorpeOuTenem

MOKHO MOJCJINPOBATh, HAIIpUMED, O6H_Iy'}0 HArpys3Ky KBapTaJia.

VYcnoBHoe o06o3HaueHHe O00OOIIEHHOr0 MOTPEOUTENsE B 3aBUCHMOCTH OT peKuMa paboThl

npencraBieHo cM. PucyHoxk 7.

BKNHO4YeH
OTKINTHOYEeH

Pucynok 7 — U300pa:kenue 000011IeHHOT0 NOTPeOUTEJIsI

Takoit 00BEeKT ynO00HO HCHOJIB30BATH, KOTAA BO3HUKAET HEOOXOAMMOCTH PACCUUTAThH
THJIPABIUKY ceTu 0e3 MH(OpMaIiK O TeIJIOBBIX Harpy3KaxX U KOHKPETHBIX CXeMaX MPUCOSAUHEHUS
notpedureneit Kk TeroBoil cetu. Hanpumep, npu pacuere MarucTpaibHBIX ceTeld HHPOpPMAIIH O
KBapTaJIbHBIX CETSIX MOXKET HE OBbITh, a JUIsl OLIEHKH MOTEph Harmopa B MarucTpajiix JOCTaTOYHO

3a/1aTh 000OIIEHHBIE PACXO/Ibl B TOUKAX MPUCOEINHEHUS KBAPTAJIIOB K MarCTPaJIbHOM CETH.

B onHonuHelHOM H300paXkeHUH He TpeOyeTcs MOJKIoYaTh 0000IIEHHbIM MOTpeOUTENs Ha
OTJIETbHOM OTBOJISIIIIEM YYacTKe, Kak B CiIydae MpocToro norpeduress. To ecTh B 3TOT y3€s MOXKET
BXOJUTb W/WINA BBIXOIUTH JII000€ KOJMYECTBO YYACTKOB. DTO IO3BOJIAET OBICTPO M YIOOHO, C

MHUHHUMAJIBHBIM KOJINYCCTBOM HCXOJHBIX JaHHBIX.
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|
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HMeTOYHMK O20bLWeHHbIe NOTpedMTENH

Pucynox 8 — BapuaHThl BKJIIOYeHHEe 00001eHHBIX MOTpeduTe e
3aaBMIKKA

3a0susicka - 3TO CHMBOJBLHBIM OOBEKT TEIUIOBOM CETH, SBIISIOIIMKCI OTCEKAIOIINM
YCTPOMCTBOM. 3aJIBUKKA KPOME JABYX PEXUMOB pabOThI (OTKPBITA, 3aKPbITA), MOXKET HAXOIUTHCS B
MIPOMEXKYTOUHOM COCTOSTHUH, KOTOPOE OIpPEAEIAeTCS CTENeHblo €€ 3akpbITus. [IpoMexxyrouHnoe

COCTOSIHUE 3a/IBHKKH JIOJIKHO ONPEIENIATCA IPU €€ pexxumMe padoThl

| <I OTHPBITA

N 3aKpbITa

Pucynok 9 — YciioBHoe u3odpaskeHue 3aiBUKKH

YcnoBHOE 0003HaUEHNE 3aIOPHO-PETYIUPYIOLIETO YCTPOUCTBA B 3aBUCUMOCTU OT pexuMa

paloThI:

3a,Z[BI/I)KKa B OJHOJIMHEHHOM I/I306pa)KeHI/II/I MNpEaACTaBIIACTCA OAHUM Y3JIOM, HO BO BHYTPCHHCM
MMpEACTAaBJICHUU B 3aBUCUMOCTH OT 3aJaHHBIX ITapaMETPOB B CEMaHTUYECKOM Oa3e JaHHBIX, MOXKCT

OBITh yCTaHOBJIEHA HAa 000UX TpydonpoBoaax, cM. Pucynok 10.

4 >

b—
p4

Pucynok 10 — OgHoinHeliHOe M BHYTPeHHe NMpecTaBIeHHe 32 IBHKKH
Ilepembluka

Ilepemviuka - 3T0 CUMBOJIBHBI OOBEKT TEIUIOBOM CETH, MOJACITUPYIOIMIHH YJaCTOK MEXIY

MOAAIOITUM U 00paTHBIM TPYOOIIPOBOIAMH.

YcnoBHoe 0003HaYeHNE MEPEMBIYKH B 3aBUCUMOCTH OT PEKHMMa padOThI MPEICTABICHO CM.

Pucynox 11.
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OTEPRITA

3dKpBITA

Pucynok 11 — YcioBHOe npeacTaBieHne nepeMbIlYKH

[TepemMbIuka MO3BOISIET CMOJICIMPOBATh YYACTOK, COSAUHSIONMIMMA MOAAIONTUNH U OOpaTHBIN

TPY6OHpOBO,I[BI. B stot Y3€JI MOXET BXOAUTH H/Uau BBIXOJHUTH JII000€ KOJIMYECTBO Y4aCTKOB.

— ==

Pucynok 12 — Ilepembiuka

Tak kak mnepeMbluka B OJHOJIMHEHHOM H300paXEHUU IPEACTaBIC€HA Y3JIOM, TO JUIS
MOJICJIMPOBAHUS COEAMHEHUS] MEXIY MOJAIOIIUM TPYOOIPOBOJOM OJHOTO y4acTKa U OOpaTHBIM
TpyOOIIPOBOJOM JAPYrOro y4acTKa OJIHOTO BJIEMEHTa «IIepeMbluka» HepocTatouHo. [lonanobsarces
ellle JBa y4acTKa: OJJUH TOJIbKO MMOAAIOIINMN, IPYroH - TOJIBKO OOPATHBIM.

o i L

Ot - O ——a o

Pucynok 13 — CoeanHenHne Mexkay NOJAI0OIKUM TPYOONPOBOIOM OHOI0 YYACTKA H
00paTHBIM TPYOONIPOBOIOM APYIOro y4acTKa

HacocHas cranuus

Hacocnas CMAaHYyus — CHMBOJIbHBIN O0BEKT TEIIOBOU CCTH, XapaKTepH3y10H.[Hﬁc5I 3aJaHHbIM
HalmopoM UJin HanopHo-pacxoleoﬁ XapaKTepHCTHKOﬁ YCTAHOBJICHHOI'O HACOCa.

HacocHass ctaHnus B OJHONMHEWHOM M300paKEHUU TMPEACTABISAETCS OJHUM Yy3JoM. B
3aBHCHUMOCTH OT TaOJMYHBIX TTAPAMETPOB STOTO y3J1a HACOC MOKET OBITh YCTAHOBJICH Ha TIOJAFOIIEM
U oOpaTHOM TpyOompoBojEe, MO0 Ha 000MX TpyOOmpoBomax ogHOBpeMeHHO. [l 3amaHus
HaTPaBJICHUS JICHCTBHSI HACOCA B ATOT y3€Jl TOJIBKO OJJMH Y4acTOK 0053aTEIBHO JOJDKSH BXOJHUTh U
TOJILKO OJIMH YYaCTOK JIOJI’KCH BBIXOTUTh.
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O

S

Pucynok 14 — HacocHasi cTaHI[UsA

Hacoc MOXHO MOJIETUpOBATh AByMsI CIIOCOOaMHU: OO0 KaK UICaIbHOE YCTPOMCTBO, KOTOPOE
M3MEHSIET JaBJICHUE B TPYOOMPOBO/IE HA 3a/IaHHYIO BEIMYNHY, THOO KaK YCTPOMCTBO, paboTaromiee
C YU4ETOM PeajbHON HAIMOPHO-PACXOAHON XapaKTEPUCTHKU KOHKPETHOTO HACcOCa.

B MEPBOM CJIydac IMPOCTO 3aAaCTCs 3HAYCHHUEC HAIIOpa HACOCA Ha NOJA0IIEM H/Uan O6paTHOM
pr6onp0B0z[e. Ecnu 3nauenue Hallopa Ha OJHOM U3 TPY6OHpOBO,I[OB paBHO HYJIIO, TO HACOC Ha
3TOM Tp}I6OHp0BOI[e OTCYTCTBYCT. Ecnu 3nadenue Halopa OTpHULAaTCIbHO, TO 3TO O3HAYACT, YTO
HacocC pa60TaeT HaBCTpECUy BXOAAMIEMY B HEI'O YUACTKY.

H=10n H=-10n
H=-—10n H=10n

0]

30|
o1 . |

30|
20|

iy

Pucynok 15 — IIbe3omerpunueckne rpaguku

Ha pucynke (cMm. PucyHok 15) BuIHO, KaK pa3iIM4HbIC HAPaBICHHS Y4aCTKOB, BXOSIINX
BBIXOJSIIMX U3 HAcOCa B COYETAHUU C Pa3HBIMHM 3HaKaMM Harlopa, BIMSIOT Ha Pe3yJbTaT pacyeTa,
0TOOpa)KEHHBII Ha MbE30METPUUECKUX IrpaduKax.

Korma 3agaercs TONBKO 3HAUYCHME Haropa Ha HAaCcOoCE€, OHO OCTaCTCd HCU3MCHHBIM HC
3aBHCHUMO OT MPOXOJAIICTO YEPE3 HACOC pacxoaa.

Ecmm monenupoBath paboTy Hacoca ¢ yuetom ero QH xapaktepuctuku, To cieayeTr 3a1aTh
pacxo/bl M HaIopbl Ha rpaHuLiaXx pabodeil 30HbI Hacoca.
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Hmax|
Hmin ‘\\
N
Gmin (as

Pucynok 16 — HamopHo-pacxogHasi XapaKTepHCTHKA HACOCA

[To 3amanHBIM IBYM TOUYKaM OIpeAesiseTcs nmapadoiia ¢ MAaKCUMYMOM Ha OCH JaBJICHUH, 11O
KOTOPOH pacyeT u OyAeT onpeAessaTh Harop Hacoca B 3aBUCUMOCTH OT pacxoza. ClieyeT OTMETHUTD,
YTO XapaKTepUCTHUKA, 3a/JaBacMasi TaKUM o00pa3oM, MOXKET OTJIMYaThCI OT PEabHOU
XapaKTepUCTHKH HAcoca, HO B Mpeaenax padoueil obmactu 00e XapaKTEPUCTUKH MPAKTHYECKH

COBIIAAArOT.

HJ'ISI OIIMCAaHUA HCCKOJIBKHUX IIapaJlICIIbHO pa60TaIOIJ_[I/IX HAaCoOCOB JOCTATOYHO 3aJaTb HX

KOJIMYCCTBO U PE3YJIbTHUPYIOLIAA XapAKTCPUCTUKA 6y,HeT OIIpCAcCIICHA IIpHU PACYCTC aBTOMATHUUYCCKHU.

Tak xak HaIlophbl HAa T'paHUullaXx pa60qel71 o0JracTh Hacoca 6CPYTC$I N3 CIIpaBOYHHKA U BCCra
IMOJIOKHUTCIIbHBI, TO HaIpPaBJICHUC JIIEHCTBHS TaKoro Hacoca 6y21€T OIPCACIIATECA TOJIBKO

HaIpaBJICHUEM BXOOAIICTO B Y3€JI y4aCTKa.

JApoccenupyromme ycrpoucraa

Jpoccenupyrowue ycmpoticmeéa B OTHOIMHEWHOM IPEICTABICHUH SBJISIOTCS y3JIaMH, HO BO
BHYTPEHHEH KOIUPOBKE - 9TO JIOMOJHHUTEIbHBIE YYAaCTKH C TOCTOSHHBIM HJIM TEPEMEHHBIM
cornpoTtuBiieHueM. B npoccenupyromuii y3en 00s13aTeIbHO TOJIKEH BXOIUTh TOIBKO OJWH Y4acTOK,

" TOJIBKO OJUH YYaCTOK H3 Yy3JIa JOJI?KCH BbIXOJUTh.

Ha nogawwedm npyEonposoges Sreg
o o . O
e - ﬁ . i
)

Ha oSpamuon mpyScnpofoge

O = ) = O
o ’u o
e e S i
Sreq

Pucynok 17 — JIpoccesnpyromue ycTpoicTBa
JpoccenbHas maiioa

Hpoccenvrnas waiiba - 3TO CUMBOJBHBII OOBEKT TEIIOBOM CETH, XapaKTepU3yeMblil

(UKCUPOBAHHBIM CONPOTUBIICHUEM, 3aBUCAIINM OT JUaMeTpa manosl. [IpoccenbHas maiiba numeet
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7Ba pekuMa paOoThl: BBIUMCIsIEMas M yCTaHaBIMBaeMas. YCTaHaBlIMBaeMmas Miaiba — 3TO
HEpETyJIUPYEMOE CONPOTUBIIEHUE, TO BEIMYMHA TaCUMOro 11aii00il Haropa 3aBUCUT OT KBajpaTa,

MPOXOJIAIIETO Uepe3 maidy pacxoa.

Bblyvcnaeman wanba

YeraHaBnuBaeman waiba

Pucynok 18 — YciioBHOe npecTaBiieHne maiobl

Ha pucyHke BHIHO, KaK MEHSIOTCA IOTEpU Ha Iaiibe, YCTAaHOBJIEHHOM Ha IOAAIOIIEM

pr6onp0B0z[e, IIpH YBCIIMUCHUH pacXoJa 4€pe3 HCC B [IBA pa3a.

G=6_25 G=12_5
O—l-—C-l-—O O—F—C—F—O
i l i
&0 &0
40 an
20 a0 ——
20 20
10 10
O | e O | ol bl

Pucynok 19 — XapakrepucTuku ApoccebHbIX 10
Peryasrop naBijieHus

Pezynamop oasnenus - ycTpoWCTBO C MEPEMEHHBIM COMPOTHUBICHUEM, KOTOPOE MO3BOJISET
MOJICP)KUBATh 3a/laHHOE JIaBJIEHUE B TPyOONpOBOAE B ONPEICICHHOM IUAla30HE W3MEHEHMS
pacxonaa. Perynstop naBiieHUss MOXKET yCTaHaBIMBATHCS KaK Ha MOJAIOIIEM, TaK U HAa oOpaTHOM

TpyOompoBo/IE.

G=12.5 G=25.0

o—rp—c o P—

60 ] &0 ]
&0 &0
40 40
30 30
20 20
10 10
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Pucynok 20 — Peryasitop a1aBjieHust

HIT «3ueproaddexrusnsiii ropoa» 023.CTC.016.004.003.000
28



OBOCHOBBIBAIOIIUE MATEPUAJIbI K CXEME TEIUIOCHABXEHUA MO PA3JIOJIbHEHCKUIA PAMOH HA ITEPMOJ1 2016-2031 IT.
[JIABA 3. DJIEKTPOHHASL MOJE/Ib CUCTEMbI TEIZIOCHABXEHUS MO PA3/I0JIbHEHCKUI PAIOH

Ha pucynke (cm. Pucynox 20) moka3aHo, 4TO MpH YBEJIMYCHUHU B JIBa pa3a pacxoja depes
peryasTop, yCTAaHOBJICHHBINH B 00paTHOM TpyOOITpOBO/IE, AaBJICHHUE B PETYIUPYEMOM Y3JI€ OCTAETCS

IIOCTOSIHHBIM.

BennunHa conpoTHBIEHHS PEryJIATOpa MOKET U3MEHATHCA B IIpeiesiaX OT 0ECKOHEUHOCTH 10
COINPOTHUBIICHUS TOJHOCTHIO OTKPBITOTO perynaropa. Eciau yciioBusi paboThl CETH 3aCTaBIsIOT
PEryJATOp TOJHOCTBIO OTKPBITHCS, TO OH HAayuMHAeT paboTaTh KaK HEperylIupyeMbli
JIPOCCETUPYIOIINN Y3ell.

Pery.lmTop pacmosiaraeMoro Haimopa

Pezynamop pacnonacaemoeo Hanopa - 5TO CHMBOJBHBIH OOBEKT TEIUIOBOM CETH,
MO/ICPYKUBAOIIMH 3aJaHHBIA pacIioiaraeMblii Harop mocie ceosl.

PaGota perymnsaTopa pacmojaraeMoro Hamopa aHaJOTH4Ha paboTe peryisTopa JaBJiCHHS,
TOJIBKO B 3TOM Cllydae pEryjarop crapaercs Jep)KaTh IOCTOSHHOM 3aJJaHHYI0 BEJIUYUHY
pacrnojaraeMoro Haropa.

E perynaTop pacnonaraeMmoro Hanopa Ha nogaiwouiem TpyGonposoae

E PErynaTop pacnonaraeMoro Hanopa Ha oBpaTHom TpyGonposoge

PucyHnok 21 — YcjioBHOe nipeAcTaB/IeHHe PEryJISITOPOB HANOPA
PeryasrTop pacxoaa

Perynarop pacxoma — 3TO CHMBOJIBHBIA OOBEKT TEIJIOBOM CETH, TMOJIEPKUBAOIINN
3a/IaHHBIM I10JI30BATEJIEM PACXO TEINIOHOCUTEIIS.

Perynarop MoHO ycTaHaBIMBaTh, KaKk Ha MOAAIOIIEM, TaK U Ha 00paTHOM TpyOomposoje. K

pa60Te peryisitopa pacxoa MOXKXHO OTHECTU BCC CKAa3aHHOC IIPO PEryJIsATOPhI AaBJICHUA.

ﬁ perynatop pacxoga Ha nogatowem Tpybonposoge

ﬁ perynatop pacxoaa Ha o6paTHoM TpyGonposoae

PucyHok 22 — YcjioBHOe NIpeACTaBJI€HHE PETYJISITOPOB pacxoaa

HIT «3ueproaddexrusnsiii ropoa» 023.CTC.016.004.003.000
29



OBOCHOBBIBAIOIIUE MATEPUAJIbI K CXEME TEIUIOCHABXEHUA MO PA3JIOJIbHEHCKUIA PAMOH HA ITEPMOJ1 2016-2031 IT.
[JIABA 3. DJIEKTPOHHASL MOJE/Ib CUCTEMbI TEIZIOCHABXEHUS MO PA3/I0JIbHEHCKUI PAIOH

4.2 Hanaano4yHblil pacyeT TeIJIOBOIi ceTH

Ienpr0 Hamamo4HOro pacyera sBIsETCS OOECIEUEHHE IOTPEOUTENEed pacueTHBIM
KOJINYECTBOM BOJABI M TEIUIOBOW »Hepruu. B pesynbTare pacdera ocymiecTBIsSeTCs MOAO0D
3JIEBaTOPOB U MX COIEJ, MPOU3BOJUTCSA PacyeT CMECUTENIbHBIX U JPOCCEIUPYIOLINX YCTPOUCTB,
OIpeIeIIAETCs KOJIMYECTBO U MECTO YCTAaHOBKH APOCCENbHBIX 11aii0. PacueT MokeT Npor3BOAUTHCS
IIPU U3BECTHOM PACIIOIAraéMoOM Harope Ha MICTOUYHUKE U €ro aBTOMAaTHYECKOM IoJ00pe B cilyyae,
€CIIY 3a/IaHHOT0 HAIopa He JOCTaTOYHO.

B pe3ynbraTte pacuera onpenensoTcs pacxosl U OTEPH HAopa B TpyOOIIpOBOAaX, HAIlOPbI
B y3JIaX CE€TH, B TOM YHCJIE€ PACIOIaraéMble Hallopbl y NOTpeOuTeNe, TeMneparypa TeIIOHOCUTEIS
B y3JlaX CeTH (IIpH y4yeTe TEIUIOBBIX MOTEPh), BEIMUMHA M30BITOYHOIO HAmopa y HmoTpeduresei,
TeMmIepaTypa BHyTPEHHETr 0 BO3/1yXa.

JlpoccenupoBaHue U30BITOYHBIX HAIOPOB Ha a0OHEHTCKUX BBOJAX MPOU3BOJAT C IOMOLIbIO
COIIeJI 3JIEBaTOPOB U JpoccebHbIX 1ai0. J[poccenpHble MmaiiObl nepea a0OHEHTCKUMH BBOJAMU
yCTaHABJIMBAIOTCSl aBTOMATUYECKM Ha MOJAIOIIEeM, OOpaTHOM WM oOOMX TpyOompoBoaax B
3aBHCUMOCTH OT HEOOXOJMMOTO JUISI CHCTEMBI THIPABINIECKOTO pexkuma. [Ipu paboTe HECKOIBKUX
HMCTOYHMKOB Ha OJIHY CETh OIpPEACIIETCS PAaCHpEAcIICHHE BOJbl U TEIJIOBOM JSHEPIMM MEXIY
uctouHukamu. [lonBoaurtcss OanaHc MO BOAE W OTIYIIEHHON TEMJIOBOW SHEprueil Mexay
HMCTOYHUKOM M nOoTpeduTensiMu. OnpenensroTcst NoTpeOUTEeNN U COOTBETCTBYIOIINN UM UCTOYHUK,

OT KOTOPOI'0 JaHHBIC HOTpe6I/ITeJ'II/I IMOJIy4aroT BOAY U TCIJIOBYIO SHCPIUIO.

4.3 TloBepo4HbIii pacyeT TeIJIOBOH CeTH

[lenpto moOBepoyHOro pacuera SABISETCA  OmNpeaeneHHe  (aKTHMUECKUX  pacxoioB
TEIJIOHOCHUTENSI HA yYacTKax TEIUIOBOM CETH U y MOTpeOuTeNne, a Takke KOJUYECTBE TEIJI0BON
SHEPTUHM TIOJydaeMOW TMOTpeOuTeNieM Tpu 3aJaHHOW TeMmmeparype BOAbI B IOJAIOIIEM
TpYOOIIPOBOJIE U PACIIOIAraeMOM Harope Ha HCTOYHHUKE.

Co3naHHas MaTeMaTHYeCKasi MMUTAIIMOHHAs! MOJIETb CUCTEMBI TEINIOCHA0KEHUS, CITyXKallas
JUISL PEILIEHK S IOBEPOYHOM 3a/1a4H, [T03BOJISICT AHAIM3UPOBATH THIPABINYECKUN U TEIUIOBOU PEKUM
paboThI CUCTEMBI, a TAaKXKe MPOrHO3UPOBATh W3MEHEHHE TEeMIIEpaTyphl BHYTPEHHETO BO3JyXa y
notpebureneil. PacueTsl MOTyT IpOBOAUTHCS MPU PA3TUYHBIX HUCXOJHBIX JAHHBIX, B TOM YHCIIE
ABapUIHBIX CUTYALMSIX, HAIIPUMED, OTKJIFOYEHUH OTJEJIbHBIX y4aCTKOB TEIIJIOBOM CETH, Nepeaadn

BOJIBI U TETIJIOBOM HEPTHH OT OJTHOTO UCTOYHHUKA K IPYroMYy IO OJTHOMY U3 TPYOOTIPOBOJIOB H T.]I.

B pesynbrate pacuera onpenensroTes pacxosl U OTEpH HAopa B TpyOONpOBOAAX, HAOPHI
B y3JIaX CE€TH, B TOM YHCJI€ PacrojaraeMble Halophsl y MoTpeOuTenei, Temrneparypa TerIOHOCHTENsS
B y371aX ceTH (IpU yueTe TEIUIOBBIX IOTEPh), TEMIIEPATyphl BHYTPEHHETO BO3AyXa Y MOTpeduTeeH,
pacxo/pl U TEMIIEPATyphl BOABI HA BXOJIE M BBIXOJE B KAKAYIO cHcTeMy Terionorpednenus. [pu
paboTe HECKOJIBKUX MCTOYHHUKOB Ha OJHY CETh OIPENENAeTCs] pacnpeaesieHue BOJIbl U TEIJIOBOM

SHEPTUH MEXIy UcTouHUKamu. [logBoauTcs OajgaHC MO BOJE M OTIYIICHHOW TETUIOBOW DHEpPrueit
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MEXJy UCTOYHHUKOM M MoTpeOuTensiMu. OnpenensioTcs: MOTPEeOUTENIM U COOTBETCTBYIOIIMNA UM

HCTOYHHUK, OT KOTOPOI'O JaHHBIC HOTp€6I/ITeHI/I IMOJIy4aroT BOAY U TCIUIOBYHO SHCPIUIO.

4.4 KOHCTPYKTOPCKHI pacyeT TeIJIOBOW CeTH

Llenpl0 KOHCTPYKTOPCKOTO pacueTa SBISETCS OMpeleleHHe AUaMETPOB TpyOOIpOBOAOB
TYNHUKOBOW M KOJIbLIEBOM TEIUIOBOM CETH MpU MPOIMYCKE IO HUM pPaCUETHBIX PacXoAOB IpHU

3aJaHHOM (I/IJ'II/I HCI/I3B6CTHOM) pacmojiara€MoM Halmop€ Ha UICTOYHUKE.

JlanHast 3aa4a MOKET OBITh HCIOJIb30BaHA MPHU BBIJAYE Pa3pElICHHs] HA TMOIKIIOYCHHE
MOTpeOUTENEH K TETUIOBOM CETH, TaK KaK B KA4eCTBE MCTOYHMKA MOJKET BBICTYIIATH JFOOOW y3eI
CUCTEMBI TCTUIOCHAOKEHUS, HAPUMEp, TeIuioBas kamepa. [[ist 6osee THOKOro pemnieHus qaHHOU
3a/la4d TPEAYyCMOTPEHA BO3MOXKHOCTh H3MEHEHHUS CKOPOCTH JBHKCHHSI BOJBI TI0 YYacTKaM
TEIUIOBOW CETH, 4YTO MPHUBOJAMT K HM3MCHEHHUIO JHMaMETPOB TPYyOOINpPOBO/Aa, a 3HAYUT U
pacroiaraeMoro Haropa B TOYKE MOAKITFOUCHHSL.

B pe3yjibTaTte pacdyeTra ONpPCACIAOTCS AUAMCETPBI Tp}I6OHpOBOI[OB TEIIOBOM CCTHU,
paCHOHaFaeMHI‘/‘I HaIlop B TOYKC IIOAKINOYCHHA, PACXObl, ITIOTCPU HAIIOpAa U CKOPOCTHU ABHIKCHUA
BOJABI Ha YJaCTKax CCTH, pacrojiaracMbI€ HAIIOPbI HA HOTpC6I/ITCJI$IX.

4.5 Pacuyer TpeOyemoii TeMIepaTypbl HAa HICTOYHHUKE

Ilenpto 3amaum  sBISETCS ONpeAeNeHHMEe MHHMMAalIbHO HEOOXOJUMOH TemmepaTypbl
TEIUIOHOCUTENS] Ha BBIXOJ€ M3 HCTOYHMKA M oOecneueHus y 3aJaHHOTO MOTpeOuTens
TEMIIEPATYPbl BHYTPEHHETO BO3/1yXa HE HUXKE PACUETHOM.

4.6 KomMMmyTalnMoHHBbIE 3a/1a41

AHanu3 OTKIIOYEHUH, TMEepeKIIoYeHU, TOUCK Omkaliied 3amopHOM apMaTyphl,

OTKJIOYaroei Y4aCTOK OT HCTOYHHUKOB, UJIX ITOJIHOCTBHIO I/I30J'II/Ipy10H_[CI71 Y4aCTOK U4 T.QH.

4.7 IIbe3oMerpuveckuii rpadguk

[lenpt0 MOCTPOCHHS THE3OMETPUYECKOTO Tpaduka SBISETCS HArisgHAS WIUTFOCTPAITUs

PE3yJIbTAaTOB THIPABIMYECKOTO pacueTa (HajaaJ0qHOr0, TOBEPOYHOT0, KOHCTPYKTOPCKOTO).

OTO OCHOBHOM AHAIUTHYECKUM WHCTPYMEHT CIEHHAIUCTA IO THIPABIUYECKUM pacdyeTam
TerwioBbIX ceTedl. [Ipe3omeTp mpeacraBiser coOol Tpaduueckuil TOKYMEHT, Ha KOTOPOM
1300pakeHbl JIMHUYU JaBJICHUN B MOJAIOMIEH M 0OpaTHOW MarucTpasixX TEIJIOBOM CETH, a TakkKe
npo¢uib penbeda MECTHOCTH - BJIOJIb ONPENEICHHOTO MYTH, COSAMHSIONIET0 MEXIy COOOH aBa
IIPOM3BOJIBHBIX y3JIa TEIUIOBOM CETHM II0 HEpa3pelBHOMY IOTOKY TemloHocurend. Ha

NbC30OMECTPHUICCKOM rpa(pm(e HarisiAHO MPCACTABJICHBI BCC OCHOBHBIC XapPAKTCPUCTUKHU PCIKUMA,
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MOJIYUYCHHBIC B PE3YJIIbTATC THAPABIMYCCKOI0 pacucTta, MO BCCM Yy3JIaM H Y4YaCTKaM BOOJIb
BBIGpaHHOI‘O MyTU: MAHOMCTPUUCCKUC NaBJICHUS, ITOJHBIC U YACIIBHBIC ITIOTCPU HAIIOpA HAa y4aCTKax
TEIJIOBOM CCTHU, pacrojiaraCMbIC HOAaBJICHUA B KaMCpax, pacxXodbl TCIINIOHOCUTCIIA, HEpCrabl,

Cco3aaBacMbIC HaA HACOCHBIX CTaAHIMAX U HCTOYHHKAX, HU30BITOYHBIC HAaIropbl U T.O.
HBCT W CTHJIb JIMHAM 3a4a€TCs IIOJIB30BATCIICEM.

B Tabnune nox rpadukoM BBIBOIASATCS IJS KaXKJIOTO y3Ja CeTH HAMMEHOBaHUE, BBICOTA
MOTpeOUTENs, HAMlOPhl B MOJAIOIIEM U 0OpaTHOM TPYOOIIPOBOAAX, BEIUYMHA APOCCETUPYEMOTO
Hamopa Ha Imaiibax y morpeOuTenei, MoTepyu Hamopa MO y4yacTKaM TEIJIOBOM CETH, CKOPOCTH
JBUKCHHSI BOJBI HA y4YacTKax TEIUIOBOM ceTw W T.a. KoamdecTBo BBIBOAMMON TOHa Tpadukom

nH(pOpPMAINY HACTPAUBACTCS MOJIE30BATEIIEM.

DakTHYECKHE IMbE30METPHUYSCKUE TpPapUKH I MArUCTPAIBHBIX CETeH OT HMCTOYHUKOB
teriocHaOkenuss B MO Pa3nonpHeHCKHMIT paiioH mpuBeneHsl B [maBe 1. «CymiectByroinee
MoJIoKeHHe B cdepe MPOU3BOJCTBA, MEpelayd M IMOTPeOJIeHUs TEIJIOBOM SHEPTruu Ijis Lejei

TEII0CHAOKEHUS )
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4.8 PacuyeT HOPMATHBHBIX OTEPH TEIJIAa Yepe3 U30JIALHI0

Llenbto naHHOrO pacuera SIBISETCS ONpPEAEICHHUE HOPMATHBHBIX TEIUIOBBIX IOTEPh Yepe3
U30JISILUI0 TPYOOTpoBo10B. TerioBbIe MOTEPU ONPEAEISIOTCS CYMMapHO 3a TOf ¢ Pa3OUBKOM 1O
Mmecsam. [IpocMoTpeTh pe3yapTaThl pacyeTa MOKHO KaKk CyMMapHO O BCel TEeIIOBOM CETH, TaK U
M0 KaXXJIOMY OTHENIbHO B3ATOMY HCTOYHHMKY TEIUIOBOM SHEPruu M KaKIOMY LIEHTPAIbHOMY
terwioBomy nyHKTY (LITII). Pacuer MokeT OBITH BBIOJHEH C YYETOM IONPABOYHBIX

KOA((PHUIMEHTOB HAa HOPMBI TETJIOBBIX MOTEPb.

Pe3ynbTaThl BRIOTHEHHBIX pacue€TOB MOXKHO dKcHopTHpoBaTh B MS Excel.

4.9 Cepsep reounpopmannoHHoi cucremsl Zulu

Zulu Server - cepep I'MC Zulu, mupemocTaBisiomuii BO3MOXHOCTh COBMECTHOI

MHOTOIT0JIL30BaTEILCKON pa6OTBI C Ir¢OJaHHbIMU B JIOKAJBHOM CETH U II1o0alIbHOM CETH I/IHTepHeT.

Joctyn k cepBepy ocymiectisieTcs depe3 mporokon TCP/IP. Cepsep Zulu Server maer
BO3MOYXHOCTh UCKITIOUUTH (DaliJIOBBIN JOCTYIT KJIMEHTA K JAHHBIM Ha cepBepe. KitmeHnTy HetocTynHa
nHpopManust O (PU3MYECKOM XpaHEHUH JAHHBIX W OTCYTCTBYET BO3MOXKHOCTH X

HCCAHKIIMOHUPOBAHHOI'O U3MCHCHMU .

Takke eCTh BO3MOXKHOCTH pasrpaHuvdnTb AOCTYIlI K JaHHBIM MCKAY I10Jb30BATCIAMM.
Cucrema naponeﬁ U IIpaB IMO3BOJACT NPCAOCTABIIATH PA3HBIM IMOJB30BATCIIAM PA3JIMYHBIC

BO3MOXHOCTH U OI'paHUYCHUA OJId JOCTYyIIAa U pa6OTI>I C JaHHBIMH.

I'MC Zulu, coxpansis Bce BO3MOXHOCTH HacToibHOM Bepcun I'MC, nmeeT BCTpOEHHBIH
kireHT Zulu Server u MokeT OTKpBIBATh KapThbl, CIIOH, MPOSKTHI M JIpyrue AaHHbie Zulu Kak ¢

JIOKaJIbHOM MAIIMHBI, TaK ¥ ¢ yIaJIEHHOT0 KOMITbIOTEpa, Te ycTaHoBieH Zulu Server.

Jlnst Toro, yTOOBI MOAKIIOYUTECSA K cepBepy Zulu Server mocrarouno ykasats ero IP aapec,
1100 UMST KOMITBIOTEpA B JIOKAJIBHOM CETH HJIH JK€ UMSI IOMEHA, €CITU CEpBEp PACIIONIOKEH B CETH

HNurepner.
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4.10 Ocob6ennoctu Zulu Server

Anpecanusi JaHHBIX

I'NC Zulu B cBoeii paboTe ¢ JAHHBIMU UCTOIB3YyeT MyTh K (hailiiam clIoeB, KapT, IPOESKTOB U
IPYTUX, 3TH JaHHBIE NpeacTaBisiiommM. [lyTe K (aiimy MoXeT OBITh JIOKAJIBHBIM THUIIA
«C:\Zulu\Buildings.b00» wmmu cereBbiM Buaa «\\server\C\Zulu\Buildings.b00». /Iy moctyna xe k
JTaHHBIM Ha cepBepe, Zulu monw3yercs aapecom pecypca URL (uniform resource location) Buga
«zulu://server/buildings.zl». Tlomo6HO ToMy Kak BeO-Opaysep ucronbdyeT URL mius gocryma k
cTpanunam Bed-caiita, [MIC Zulu ucnons3yet coit Tunt URL ans anpecannu K 1TaHHBIM Ha cepBepe
Zulu Server.

HaJo:xeHnne cJjioeB ¢ pa3HbIX CepBEpPOB

I'MC Zulu ngaer BO3MOXXHOCTH pabOTaTh OJAHOBPEMEHHO C KapTaMHU U CIOSMHU C Pa3HbBIX
CEpBEPOB U HAKJIAJIbIBATh B OJHOW KapTe CJIOW C JIOKAJIBbHON MalIMHBI U CJIOU C cepBepa Apyr Ha

Jpyra B IPOU3BOJIBHOM ITOPSAKE.

Hampumep, Ha kapTy MECTHOCTM B BHJE CIIOE€B, 3arpyKCHHBIX C YIAJI€HHOIO cepBepa
(monyctum, u3 HTEpHETA) MOKHO HAJIOXKUTD IJIaH IIPEAIIPUATHS C CEpBEpa JaHHOIO MPEANPUATHS,
a TOBEPX PACIOJOKHUTh CXEMY MH)KEHEPHBIX KOMMYHHKAIWN, PACIIOJIOKEHHYI0 Ha KIMEHTCKOU

MalInuHCEC.

MHoromnoJjib30BaTe/bCKOE Pe€AaKTHPOBAHUE

Zulu Server maeT BO3MOXHOCTh OJHOBPEMEHHOTO PEIAKTHPOBAHMS OJHHX M TEX XKe
rpadpuueckux W TaOJMUYHBIX JAaHHBIX HECKOJBKMMH IoJib30BaTelsiMu. I[Ipm »TOM Benercs

HE3aBHUCHUMBIN JJI KaXKJI0Ir0 IOJIb30BaTelIs JKYpHaJ OTKara.

ABTOMATHYECKOE 00HOBJICHHE KapThbl

HpI/I HU3MCHCHUN JOAHHBIX OIJHHM M3 KIMCHTOB, CCPBCP OIIOBCHIACT BCCX KIIMCHTOB,
MOJIB3YIOIIHUXCS B JaHHBIA MOMEHT JSTHMH JaHHbIMHU, YTO HNPHUBOAUT K aBTOMATUYCCKOMY

OOHOBJICHUIO JAaHHBIX Ha KapTe.

IMyoauKanus JaHHBIX

Zulu Server crmaHupoBaH TaK, YTOOBI AaTh BO3MOXKHOCTh OBICTPO M IPOCTO OMYOJIMKOBAThH
JaHHBIE, CO3/IaHHbIE ¢ MOMOIIBI0 HacTonbHOU Bepcuu ['MIC Zulu. ®usnueckuit hopMar qaHHBIX
MIPU 3TOM HE MeHseTcs. J[0CTaTOYHO C MOMOIIBIO YTHUIUTHI TTOATOTOBKH JTAHHBIX WJIM BPYYHYIO
HACTPOUTH CCHUTKH Tt cepBepa ZUlu Server u JaHHbIe CTAaHOBSATCS TOCTYIHBIME B ceTh. [10100HO
BeO-cepBepy, cepep Zulu 1mo 3ampocy ¢ KIMEHTCKOrO0 MecTa HYKHOTO pecypca MpeaoCTaBUT

JaHHbBIE, CONIOCTABIICHHBIE C 3TUM PECYPCOM.

AJIMMHHCTPHPOBAaHHE JAHHBIX

Zulu Server npemocTaBisieT BO3MOKHOCTh Pa3TPaHUUYUTh JOCTYN K JaHHBIM W HA3HAYUThH

pa3nuyHbIe MpaBWia U MpaBa JoCcTyna K HUM. MOXXHO MpPeIoCTaBUTh KaK aHOHUMHBIN J10CTyIa K
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JTAHHBIM JUIS LIMPOKOW MYyOJNMKH, TaK M OTPAaHMYUTH €ro IS y3KOro Kpyra II0JIb30BaTeliei,

OIIPCACIINB IJIA KAXKA0r'o U3 HUX KAKUC OIlCpalu C JaHHBIMU EMY Pa3pCUICHBI.
Web-cityx061 WMS u WES

Zulu Server mo3BouisieT paboTaTh ¢ JaHHBIME cepBepa 1o crenupukanusim WMS 1.1.1, WMS
1.3.0 (Web Map Service) 1 WFS 1.0.0 (Web Feature Service) paspadoranasivu OGC (Open
Geospatial Consortium).

Web-citysx6a WMS  mo3Bossier oToOpakaTh CIIOM W KapThl CepBepa Ha KIHCHTAX,
noaaepxkuBapmux crnenudukanun WMS, B yactHoct, Zulu, Google Earth, Google Api, Open
Layers, Yandex Map, MaplInfo, ArcGIS u ap.

Web-cnyx6a WFS obecnieunBaeT A0CTYI K BEKTOPHOW M CEMAaHTHYECKOW WH(POpPMAIIUU

cepBepa sl KIIMSHTOB, TOCPKUBAIONINX JAaHHYIO CIIEIU(UKAIINIO.

IIpocTpancTBeHHBIH PUIBTP K JAHHBIM

HpaBa A0CTYyIIa K CCPBCPHBIM JaHHBIM AJIA ITOJIB30BATCIIA NI I'PYIIIbL IIOJIb30BaTEIICH MOKHO

OrpaHU4uTb O6JIaCTI)IO, BaIIaHHOﬁ MMPOCTBIM UJIX COCTABHBIM ITOJIUTOHOM.

Eciu BBedgeHo Takoe OrpaHu4€HuC, TO II0JIB30BATC/Ib CMOXKCT OTO6pa)KaTI) ClIoOn H

OIICPUPOBATL JaHHBIMH TOJIBKO B IIPCACIaAX YKa3aHHOﬁ 00J1aCcTH.

ApTtopuzauusa Windows

[pu coenuuenun ¢ Zulu Server BO3MOXKHO MCIOJIb30BaTh YUeTHbIC cBeaeHuss Windows st
aBTOpM3allUM I0JIb30BATENsl Ha JejaeT Hampumep cepBepe, kak 31o Microsoft SQL Server.

ITonp3oBaremnto He HYXXHO IOCTOAHHO BBOAWUTD JIOTUH U 11aPOJIb.
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5 DJIEeKTPOHHAA MOJeJIb CHCTEMbI Telm1ocHa0keHuss MO

«Pa310,IbHEHCKUH PAaHOH))

5.1 OO0mmue moJioxKeHus

Jis pa3paboTKH AIEKTPOHHOW MOJenu CcXeMbl TeriocHaOkenus MO PaznonpHEHCKUMI
paiioH, corjacHo mpukaza Ne565/667 «OO0 yTBEepKICHHH METOJMYECKHX PEKOMEHIAIHMK TI0
pa3paboTke cxeMm  TeruiocHaOkeHus» or  29.12.2012  pexkomeHayeTcs  MpPeaoCTaBUTH
CYUIECTBYIOIIYIO ~aKTyallbHYI0 O3JEKTPOHHYIO MOJIEIb CHUCTEMBbl TEIUIOCHAOXKEHUS WU
CYLIECTBYIOIIME aKTyalbHbIE 3JEKTPOHHBIE MOJEIH OTIECIbHBIX CHCTEM TEIUIOCHAOXKEHHsS, a B
Cllydae WX OTCYTCTBHS, CIEAYIONIYI0 HHPOPMAIHUIO:

" TEXHUYECKHE IACIOpPTa YYaCTKOB TEILUIOBBIX CETEH C TEILUIOBBIMU KaMepamu U
[IAaBWJIBOHAMH, BKJIIOYas TOJ Hayajlla OKCIUTyaTalluW, THII HM30JIILUH, THUI
IIPOKJIA/IKU, KPATKYH0 XapaKTepUCTUKY TIPYHTOB B MECTax IIPOKIAIKH, C
BBIJICIICHUEM HAMMEHEE HAJCKHBIX YYACTKOB;

"  [OAKIIOYEHHYIO TEIUIOBYIO HArpy3ky IO BUAaM MOTpeOJIeHHUs, ONpe/leIEHHYIO
[0 JJaHHBIM ¢ NpUOOpPOB yueTa, a B Cllydae UX OTCYTCTBHUA, (PaKTUUECKYIO
MTOAKJIIOYEHHYIO TEIUIOBYIO HArpy3KYy;

" 3JeKTPOHHbIE U (WIK) OyMakKHbIE IUIAHIIEThI TEMJIOBBIX CETEH B 30HAaX JIEHCTBUS
HUCTOYHHUKOB TEIUIOBOU JHEPTHUH;

- Fpa(bI/IKI/I pEeryianpoBaHus OTIIYCKaA TCILJIa B TCIIJIOBBIC CETH;

B kauecTBe MeETOAMUYECKOW OCHOBBI Ui pa3pabOTKH «DJIEKTPOHHOH MOJENIN CHUCTEMBbI
teruiocHaOkeHuss B MO Pa3znonbHeHckui paiion» (manee — OM) ncnonab3oBaHbl TpeOOBAaHUS K
npoueaypaM pa3padOTKM aBTOMaTU3UPOBAHHOM HWH(OPMALMOHHO- AHAIUTUYECKOM CHCTEMBI
«DNEKTPOHHAS MOJIEJIb CUCTEMBbI TEIUIOCHA0XKEHUS TOPO/1a, HACEJIIEHHOTO ITYHKTa», U3J10’KEHHBIE B
[ToctanoBnenun IlpaBurensctBa PP Nel54 or 22.02.2012 r. m B CTO HII «Poccuiickoe
TEIUIOCHAOXKEHNEe» «ABTOMATU3MpPOBaHHbIE HMHMOPMAIIMOHHO - AaHAJUTUYECKHE CHUCTEMBbI

<<3J'ICKTp0HHBIC MOACIN CUCTEM TEIIOCHA0KEHUS TopoaoB» O6H_II/IC Tpe6OBaHI/I$I».

NudopmannonHo-rpaduyeckoe omnucaHue OOBEKTOB CHUCTEMbI TeruiocHaOxeHuss MO
PaznonbHeHckui pailoH B cinosix DM mpezacTaBieHbl rpaduiyeckuM NpeACTaBICHUEM O0BEKTOB
CHCTEMBl TEIUIOCHAOXKEeHHUs C MpHUBI3KOM K TomoocHoBeé MO U MOJHBIM TOMOJIOTMYECKUM
OIHMCAaHUEM CBSI3HOCTU OOBEKTOB, a TAK)Ke MacnopTU3alueil 00beKTOB CUCTEMbI TEIIOCHAOKEHUS

(MCTOYHUKOB TETUIOCHA0KEHHS, Y4ACTKOB TETIOBBIX CETEH).

OCHOBOII CEMAaHTHYECKMX MAHHBIX 00 OOBEKTaX CHUCTEMBI TEIIOCHAOXeHWS ObUIHM 0Oa3bl
JTaHHBIX 3aKa34yuKa ¥ HHPOpMaIUs, COOpaHHas B IPOIIECCE BBITIOJTHEHUS aHAIM3a CYIIECTBYIOIIETO

COCTOSIHHSI CUCTEMBI TEIIOCHAOKEHMS MYHUIUIIAJIBHOTO O6p330BaHI/I$I.
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B cocraBe oanexktpoHHOW wMozenu (OM) cCymiecTBYIOIIEH CHUCTEMbI TEIUIOCHA0KEHUS
MO Pa3nonbHeHCKUN paiioH OTJEJIBbHBIMU CIIOSIMU NIPEACTABIIEHBI:
» tonocHoBa MO (Open Street Map);

= pacuerHslid cimoit ZULU 1o oTaensHBIM 30HaM  TerutocHaOxkeHus MO

(cymrecTBylOILIEE OJIOKEHUE);

5.2 Anpecnblii miian MO Pa3jgosibHeHCKHi paiioH

Ha agpecnom mmane MO n3o0paxeHbl:

"  yJIWYHAas CETh;

®  3¢JIcHas 30Ha,

" 37aHU;

®  CTpOCHWUS,

= KEJIE3HOJOPOKHBIC IIYTH;

" JIOPOXKHAs CETh.

@DparmMeHT aJpecHoro miaHa, npeacraBieHHoro B OM — cm. PucyHok 25.
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Pucynok 25 — ®@parmeHT aipecHOro mjaHa
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5.3 Pacuernsbie caon ZULU no oTaeIbHBIM 30HAM TEIVIOCHAOKEeHUS

MO «Pa3nobHeHCKU paHoOH»

DNeKTpOHHAsh CXeMa CYIISCTBYIOIIMX TEIUIOBBIX ceTedl Pa3monpHeHCKoro paiioHa,
MPUBS3aHHBIX K TOIMOOCHOBE MYHHIMIIAJLHOTO 00pa3OBaHMS, MPEACTABICHA PACYETHBIM CIIOEM
ZULU, conmepxaliyMH JTaHHBIC TI0 CETH, HEOOXOAMUMBIE ISl BBITIOJHEHUS TETUIOTHAPABINYECKUX

pacucToB.

@parMeHT pPacyeTHOIO CJOsI DJIEKTPOHHOM CXEMbl CYIIECTBYIOIIMX TEIIOBBIX CETEH

MO «Pa3nonpHEHCKUH pailon» peacTaBieH cM. PucyHok 26.
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K o0nekTam PaCUYCTHBIX CJIOEB OTHOCATCS:

HcTouHuKY;

TerutoBas kamepa;
[ToTpebutens;

HacocHas cranmnus;
3aJIBUKKU;

Yuyactkuy;
Hpoccenupyromuii y3ei;
LTI,

['panuna 6anaHcoBOM MPUHAICKHOCTH;
V3en yuera;

Ilepembruka;

O0001IeHHBIN TOTPEOUTEND;

BcnomorarenbHbIi y4acToK.

B cymectByrommx 6azax gaHHbix «ZULU»

npeayCcMaTpuBarOTCsd  CTAHOAAPTHBIC

XAPaAKTCPUCTHUKHU I10 MPUBCACHHBIM BBIIIC THIIAM 00BEKTOB CHCTEMBI TEIIJIOCHAOKEHHS.

CoctaB nH(oOpMaMK MO KaXJIOMY THUIy OOBEKTOB HOCHUT KaK MH(MOPMATHUBHBIA XapakTep

(HaanMep: Al UCTOYHUKOB - HAMMCHOBAHHUC MNPCANPUATHA, HAMMCHOBAHUC HCTOYHHKA, IJIA

notpedurenei - aapec y3ia BBOJa, HAMMEHOBAHUE y3ja BBOJAA U T.1.), TAK U HEOOXOAUMBIN IS

(GYHKIIMOHUPOBAHMS pacU€THOM MOJENH (HarpuMep: JJi UCTOUYHUKOB - reojie3uuecKas OTMETKa,

pacuCTHad TeMIeparypa B HOAa0IIEM pr60np0Boz[e, pacuCTHasa TeMIICpaTypa XOJIOTHOH BOI[I)I).

[TonHnoTa 3amonHeHUs 0a3bl AAaHHBIX TI0 IapaMeTpaM 3aBUCUT OT HAJIMYUA HUCXOIHBIX JAaHHBIX,

IpeaOCTABJICHHBIX 3aKa3uuKkoM 1 OIMPOIICHHBIMHA CY6’LCKTaMI/I CHCTEMBI TernocHaoxenus MO.

HpI/I JKCJIAaHUHW T10JIb30BAaTCJIA, B CYHICCTBYIOIINC 0a3bl JaHHBIX ITIO 00BEKTaM CETH MOXKHO

,2106aBI/ITI) JOIIOJIHUTCIIBHBIC I10JI.
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6 PEKOMCHI[&H]/II/I IO OPraHu3anu BHECAPCHUA U UCII0JIb30BaAHUA

M

Heo6XxoauMbIMu YCIOBUSIMU JJIS peasiu3aliii, BHEAPCHUS U JaIbHEHINIeH dKCTuTyaTaruu OM
B opranu3anuu (aepxarene DM) sIBISIOTCS:

"  OMNpenesieHHEe OCHOBHBIX MOJIb30BaTee OM;

®  Ha3HA4YCHHE OTBETCTBEHHO juna u3 unciaa UTP;

" OpraHu3aius cepBepa s yCTaHOBKU DOM;

"  Ha3HA4YCHUE aIMUHUCTPATOPA BHEAPSEMOU CUCTEMBI;

® OpraHu3anys MOHHTOPHUHIA U AKTyaJIU3alHuH OM.

6.1 Oprannsaunﬂ MEXaHU3MOB l/IH(l)OpMalll/IOHHOFO BSaHMOHeﬁCTBHH

VuauteiBas TO, 4TO CHCTEMaA TEIIOCHAOKECHUS - JUHaAMHU4YHO pa3BI/IBaIOHII/II7IC$I MCXaHU3M,
opranu3anvsl MOHHUTOPHHIA MW aKTyaJln3alluu OM sgBIsArOTCS HCO6XOI[I/IMBIMI/I YCIOBUEM NJIA

NMOAACPIKAHUSA JaHHBIX OM B AKTYaJIbHOM COCTOSIHUH.

Z[J'ISI OpraHru3allii MOHHUTOPHHIA eﬂHHOﬁ MOACIN CHUCTCMbI TEIUIOCHAOKEHUS HCO6XO)II/IMa
opranusanus NCpruoOJUUCCKOTO MOCTYIICHUA HCO6XOI[HMOﬁ AJI1 MOHUTOpPHHTIA I/IH(I)OpMaI_II/II/I oT
npennpnﬂrnﬁ, SABJIAIOIIUXCA OCHOBHBIMU IMMOCTABIIUKAMHA JAHHBIX, COACPKAIINXCA B OM:

"  JIJaHHBIE 10 NMEPCIEKTUBHOMY pa3BuTuo MO,

" JIJaHHBIE TI0 3alpalliiBaeMbIM TEXHUYECKUM YCJIOBHSAM Ha TPUCOCTUHEHHE K
CHCTEMaM TeIIOCHAOKEHNS,

" JJaHHbIE IUTAHUPYEMBIM K CTPOMTENBCTBY WJIM BBEACHHBIM B JKCILTyaTAIUIO
00BEKTaM TCIJIOCHAOKCHUS,

® J1aHHBIE aApecHoro miana MO,

"  JJaHHBIE IO U3MEHEHUsAM CEeTOK panoHupoBanus MO u T. 1.

ba3bl manHBIX oM AOJIKHBI aKTYAJIM3UPOBATLCA TOJIBKO CTPOTO nepBHquﬁ HH(I)OpMaHHCﬁ, C

MaKCHMaJIbHO BO3MOKHBIM TEXHOJIOTHYECKUM 00CCIICUCHHEM OOHOKPATHOI'O €€ BBOAA B CUCTCMY.

HeoOxomuMo opraHu3oBaTh CUCTEMBbl MH()OPMAIIMOHHOTO OOMEHa C COOTBETCTBYIOIIUMU
opraHuzaisiMM 1 JenapraMmeHTamMu MO, TEIJIOTeHEPHPYIOUMMH M TEIUIOCHA0KAIOIMMHU
npeanpustTusiMa - MO — BiazenbllaMu  BBHIMICTICPEUUCICHHON HWHGOpMamuy, pa3padboTaTh
MEXaHU3Mbl HMH()OPMAILMOHHOTO B3aWMOJEWUCTBUS C TEMHU CHCTEMaMH, B KOTOPBIX JaHHAas
uH(popManKsg BeNeTCS U aKTyalu3upyercs, pa3paboTaTh perjiaMeHT OOHOBJICHHS JaHHBIX U

YTBEPJUTH €r0 COOTBETCTBYIOLIUMHU clTy>k0amu Ha ypoBHe MO.
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6.2 TpeGoBaHusi K KBAJIUPUKANUM TTEPCOHAIA

B ¢yHKIIMOHMPOBAHNUN CHCTEMBI IOJKHBI Y4aCTBOBATD CJIEAYIOIINE TPYIIBI IEPCOHANA:

OKCIUTyaTallMOHHBIA  MEPCOHAJ  CHUCTEMBbl —  AJAMUHHUCTPATOpP CHCTEMBI,
CIICLIUATIUCT ~ OOeCleYMBaIOMUKA  (YHKIIMOHUPOBAHUE  TEXHUYECKUX U
MPOrPaMMHBIX CPENICTB, OOCTyXHBaHHE U oOOecleueHrue padoyux MecT
MOJIb30BAaTENCH, B 00SI3aHHOCTH KOTOPOTO TAK)KE JOJKHO BXOJIUTH BBIMIOJTHCHUE
CIICLIUATIbHBIX TEXHOJIOTHYECKUX (DYHKIMH, TakKMX Kak: BEJICHHUE CIIHCKOB
MOJIb30BaTeNe, peryjaupoBaHUE TMpaB JOCTyNa Mmojib3oBaTened Kk OM u
omnepanusM HaJ Hed, a TakKe KOHTPOJb 3a IEJIOCTHOCTHIO U COXPAHHOCTHIO
nHopmainuu B 0a3ax NaHHBIX. DKCIUTyaTalMOHHBIA MEPCOHAN JTOJDKEH OBITh
O3HAKOMJICH ¢ PyKOBOACTBOM i aJAMHHHCTpaToOpa CHUCTEMBbI, 00JaaaTh
HaBBIKAMH pabOTBl C HEOOXOAMMBIMH Ui oOecrnedeHus padoTrel OM
MIPOrpaMMHO-aNMNapaTHBIMU CPEICTBAMMU.

[Tonb3oBarenu - COTPYAHUKH, HEMTOCPEICTBEHHO y4acTBYIOIIHE B pabote ¢ OM
U OCYIIECTBISIONINE ee 00padOTKy HAa aBTOMAaTU3UPOBAHHBIX pabOYUX MECTax ¢
MOMOIIIBIO cpecTB cucTeMbl. [lonp3oBaTenn DM nomxHBI 00J1agaTh Oa30BBIMU
HaBbIKaMU pabOTBhl € MPUIOKEHUSIMH B oOmNepallmoHHOM cpene Microsoft
Windows, a Takke UMeTh NPOPHIbHbIE HABBIKU B 3aBUCUMOCTH OT PEIIAEMBIX C
nomotipio OM 3amau. [lonp3oBarenu MOKHBI MPONUTH OOy4YEeHHE MpaBHIIAM
paboTel ¢ OM B COOTBETCTBUU CO CBOUMHU (PYHKIIMOHATBHBIMU O0S3aHHOCTSIMHU

U PYKOBOJICTBOM MOJIb30BaTEIS.
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