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1.1. OBHIEE HASHAYEHUE JIEKTPOHHOM MOAEJIM CUCTEMBbI
TEIIVIOCHABKEHUSA MYHUIIUIIAJIBHOI'O OBPA3OBAHUS 'OPOJ
HOBOYJIbSIHOBCK.
DJIEKTPOHHAST MOJI€Jb CUCTEMbI TEIUIOCHA0XKEHUSI MYHUIIMIAIHHOTO OO0pa3oBaHUs

ropol HoBoynbssHOBCK Ha 0ase mporpaMmMHoO-pacueTHoro komiuiekca «ZULUy (manee no
Tekcty OM) pa3zpabaTpiBasiach B LIETSAX:

m CO37IaHUs eIMHON WH(POPMAIMOHHON TIAT(GOPMBI TT0 CHCTEMaM TEIJIOCHAOKEHUS
ropoja,

m OBBIIIEHUS  3(PPEKTUBHOCTH  WHGOPMAIIMOHHOTO  OOECHEYeHHs]  IPOIIECCOB
OPUHATUS pEHIeHUH B 00JacTH TeKylero (yHKIIMOHUPOBAHUS U TMEPCIEKTUBHOTO
Pa3BUTHS CUCTEMbI TEIUIOCHA0XKEHUS TOPOJIa;

m [IPOBEJICHUA €AMHOW TIOJUTUKU B OpraHu3aluud TeKylled JesTeIbHOCTH
NPEINPUATHIA U B IEPCIIEKTUBHOM Pa3BUTHH BCEH CUCTEMBI TEIUIOCHAOKEHUS TOPOa;

m 00ecrieueHus: yCTOMYUBOTO TPaJOCTPOUTEIIBHOTO Pa3BUTHSI TOPOJIA;

m pa3pabOTKH Mep 71 MOBBIIIEHUS HAJACKHOCTH CUCTEMBI TETNTOCHA0XKEHHS TOPO/Ia;

= MUHUMU3AIIUU BEPOSITHOCTH BO3HUKHOBECHMSI aBAPUIHBIX CUTyalldid B CHCTEME
TETIIOCHA0KEHUS.

PazpaGoranHasi »7meKTpoHHAasT MOJENb TpeIHA3HAuYe€HA ISl PEIICHHS CIETYIOIINX
3aja4:

m CO37IaHMs OOIIErOPOJICKON PJIEKTPOHHON CXEMBI CYIIECTBYIOLIUX U MEPCIIEKTUBHBIX
TETUJIOBBIX CETeH U OOBEKTOB CUCTEMbI TEIUIOCHA0XKEHUS MYHUIIMIAIBHOIO 00pa3oBaHUs
ropos HoBOyIbsTHOBCK, IPUBSI3aHHBIX K TOIIOOCHOBE TOPO/IA;

m ONITUMU3ALMN  CYIIECTBYIOIIEH CHCTEMbl  TEIUIOCHAOXKEHHsS  (ONTUMHU3ALUS
THJIPABIMYECKUX PEKUMOB, MOJCIUPOBAHHME TEpEepacHpe/ieNieHns TEIUIOBBIX HArpy30K
MEXAy WCTOYHUKAMH, OMPEIACICHUE ONTHUMAIBHBIX JTUAMETPOB IMPOCKTUPYEMBIX U
PEKOHCTPYHUPYEMBIX TEIUIOBBIX CETEH U TEIIOCETEBBIX OOBEKTOB U T.J.);

m MOJICTTUPOBAHUS TTEPCIIEKTUBHBIX BAPUAHTOB PA3BUTHUS CHCTEMBI TEIJIOCHAOKECHUS
(CTpOUTENBCTBO HOBBIX M PEKOHCTPYKITHS CYIIECTBYIOIIMX UCTOYHUKOB TETIOBOM YHEPTHUH,
nepepacrpeieNieHle TeIJIOBBIX HArPY30K MEXIY

UCTOYHUKAMH, ONpEeJeJIeHUE BO3MOXKHOCTH TMOAKIIOYEHHUS HOBBIX MOTpeOuTeneit
TETJIOBOM PHEPTUH, ONpPEe/IeNIeHNEe ONTUMAIbHBIX BAPUAHTOB KaU€CTBEHHOI'O U HAJIEKHOTO
oOecrieueHus TEIJIOBOM YHEPTHei HOBBIX MOTpeOUTENeH u T.1.);

mOMNEPATUBHOIO MOJEIUPOBAHMS OOECIEUEHUs] TEIUIOBOM HSHEpruen mnorpedurenei



IIPU aBAPUMHBIX CUTyaLUAX;
mOMNEPATUBHOrO MONY4YEHUsI HH(OPMAIMOHHBIX BBIOOPOK, CIPABOK, OTYETOB IIO

CHUCTEMC B LICJIOM ITIO CUCTEMC TEIIOCHA0KEHUS ropoga u 1o OTACJIIbHBIM €€ 3JICMCHTAaM.

2. OnucaHue MPOrpaMMHOI0 KOMILIEKCA

2.1. OO0mme moJI0KeHUus
B kadecTtBe 0a30BOro MpOrpaMMHOrO OOCCIEUCHHS I peaju3allii CO3JTaHUs

DNEeKTPOHHOW MOJENH CUCTEMBI TEIUIOCHAOXKEHHUs] Topoaa ObLl BBIOpAaH MPOrpaMMHO-
pacueTHbIl komiiekc ZULU.

B mamHOM pa3mene TpeacTaBIeHO KpaTKoe —omucaHue — (YHKIIMOHAJIhHBIX
BO3MOXKHOCTEM OCHOBHBIX MOJYJIEW MporpaMMHoO-pacueTHoro komiuiekca ZULU,
HEOOXOIUMBIX IS CO3AaHUs U JajdbHEHIel dKCIuTyaTaruu OM:

m  cepBep reouHdopmanroHHoON cuctemsl Zulu;

m  UHCTpyMEHTaJbHas reonHpopmarmonnas cucrema ['MIC Zulu;

n IaKeT pacyeToB ceTe TerocHadxkenus ZuluThermo;

m  noamporpamma (Moayib) «IIpocTpaHCTBEHHBIE 3aMPOCKI» pa3padoTaHHAsS

JUTSl BBITIOJTHEHUST aHATTUTUYECKUX IIPOCTPAHCTBEHHBIX 3aIPOCOB

CEMaHTHYECKUM 0a3aM JJaHHBIX OOBEKTOB B LIEJIOM IO CUCTEME TETUIOCHAOKEHHUSI.

[To oxkoHUaHWIO BHEAPEHUS 3aKA3UUK CaMOCTOATENBHO  ONPEAEIISIET

IEIeCO00Pa3HOCTh PAa3BUTHUS JAHHOW CHCTEMBI M HEOOXOAMMOCTHh MPUOOpPETEHUS U

BHCAPCHHUA AOINOJHHUTCIIbHBIX MOI[YHCﬁ.

2.2. Cepsep reonndpopmanuoHHoii cuctemMbl Zulu
ZuluServer - cepeep 'MC Zulu, npeaocTaBisiONIHi BO3MOXHOCTH COBMECTHOM

MHOT'OMOJIb30BaTEILCKON pabOThl C I€OJaHHBIMU B JIOKAJBLHOW CETH U TJIOOATBHON CETH
Nutepner.

Joctym k cepBepy ocymecTnisercs yepe3 npotokon TCP/IP. Cepsep ZuluServer maer
BO3MOXKHOCTh MCKJIIOUHUTH (palIOBBIM JOCTYI KIMEHTAa K JaHHBIM Ha cepBepe. KnueHty
HezocTynmHa nHpopMaIus o GU3NIECKOM XPAaHCHUH JAaHHBIX U OTCYTCTBYET BO3MOXKHOCTh
VX HECAaHKIIMOHUPOBAHHOI'O U3MEHEHMUSI.

Takxe ecTb BO3MOXXHOCTh Pa3TPAHUYUTD JIOCTYII K TAHHBIM MEXAY MOJIb30BATEISMHU.
Cucrema naposieid ¥ IpaB MO3BOJSET MPEAOCTABIATh PA3HBIM IMOJIb30BATENSIM PA3IUUYHbIC
BO3MO)KHOCTH U OTPAHUYECHUS JUIsI IOCTYTA U PabOThI C TAHHBIMH.

I'NC Zulu, coxpansis Bce BO3MOXHOCTH HacToiibHOU Bepcun [ IC, uMeeT BCTPOCHHBIN
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KIMeHT ZUluServer u MoxeT OTKpBIBaTh KapThl, CIIOM, IPOSKTHI U JApyrue nanHbie Zulu kak

C JIOKQJIbHOW MAIlIUHbI, TaK U C YIaJICHHOTO KOMIIbIOTEpa, IJie ycTaHoBiIeH ZuluServer,
Jliis Toro, 4TOOBI MOJKIIOYUTHECS K cepBepy ZuluServer mocrarouno ykaszaTth ero IP

aapec, MO0 UMSI KOMITBIOTEpA B JIOKAJbHOM CETH WM K€ MMsI JOMEHA, €CIH CepBep

pacronoxeH B cetu MIHTepHer.
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Pucynok 2.1 - Berpoennsrii kauent 'MC Zulu - ZuluServer

2.1.1. Ocodennoctu ZuluServer
Aopecayun oannvix

['UC Zulu B cBoeli paboTe ¢ JAaHHBIMH HCHONB3YeT MyTh K (aillam cioeB, KapT,
npoekToB u Apyrux. [TyTe Kk dainy MmoxkeT ObITh ToKanbHbIM THITA «C:\Zulu\Buildings.b00»
wm cereBbiM BHaa «\\server\C\Zulu\Buildings.b00». [{nst moctyma ke K JaHHBIM Ha
cepBepe, Zulu mome3yercs ampecom pecypca URL (uniform resource location) Buma
«zulu:/lserver/buildings.zl». TTomoObHo Tomy kak BeO-Opay3ep wucmonb3dyer URL s
J0CTyMa K cTpanuiam Beo-caita, [MIC Zulu ucnons3yer cBoit Tun URL s anpecanun k
JTaHHBIM Ha cepBepe ZuluServer.

Hanosicenue cnoee ¢ pasuvix cepeepos

I'NC Zulu maer BO3MOXHOCTH pabOTaTh OTHOBPEMEHHO C KAPTAMH H CIIOSIMU C PAa3HBIX
CEpBEPOB U HAKJIA/IBIBATh B OJTHOM KapTe CJIOU C JIOKATHbHOW MAITUHBI U CJIOH C CEpBepa APyT

Ha JApyra B IIPOU3BOJIBHOM ITIOPAIKE.



Hanpumep, Ha kapTy MECTHOCTH B BHJIE€ CJIOEB, 3arPYKEHHBIX C YAAJICHHOTO CepBepa
(mommyctum, u3 MHTEpHETa) MOXXKHO HAJIOXKWUTh IUIaH TMPEANPHUSATUS C CEpBEpa JaHHOTO
NpeANpUsATHs, a T[OBEPX PACIOJIOKUTh CXEMY HWHXXCHEPHBIX KOMMYHMKAIIHUM,
PaCIIONIOKEHHYIO HA KIIMEHTCKOW MaIlIMHE.

MHnozononv3oeamensvckoe pedaKkmuposanue

ZuluServer naer BO3MOXXHOCTh OJJHOBPEMEHHOT'O PEIAKTUPOBAHUS OJHUX M TEX KE
rpaduuecknx M TaOJMYHBIX JTaHHBIX HECKOJBKHMH TOJib3oBaTensiMu. [Ipu sTom Bemercs
HE3aBUCHUMBIN I KaXJA0r0 MOJIb30BaTENs dKypHAI OTKaTa.

Aemomamuueckoe 00HO081eHUE KaAPHbl

[Ipu u3MeHeHUU AAHHBIX OJHUM M3 KIIMEHTOB, CEpBEp OIMOBEIIAET BCEX KIMEHTOB,
MOJIb3YIOIINXCA B JAHHBIA MOMEHT ATUMU JAaHHBIMU, YTO MPUBOJUT K aBTOMATHYECKOMY
OOHOBJICHHIO JJAHHBIX Ha KapTe.

Ilyonuxayusa oannvix

ZuluServer crmnaHUpOBaH TaK, 4YTOOBI JIaTh BO3MOXKHOCTh OBICTPO H MPOCTO
OonmyOJIMKOBaTh JIaHHBIE, CO3JaHHBIE C TOMOIIbI0 HacTonbHON Bepcun [WC Zulu.
duznyecknii GopMar JaHHBIX MPU 3TOM HE MEHsAETCS. J[0OCTaTOYHO C MTOMOIIBI0 YTHIIUTHI
MOJITOTOBKH JTAHHBIX WJIM BPYYHYIO HACTPOUTH CCBUIKM [Tt cepBepa ZuluServer u naHHbIe
CTaHOBATCSA IOCTYNHBIMH B ceTH. [logoOHO BeG-cepBepy, cepBep Zulu mo 3ampocy ¢
KJIIMEHTCKOI'0 MeCTa HY)KHOrO0 pecypca MpEeAOCTaBUT JaHHbIE, COMOCTABJICHHBIE C ITUM
pecypcom.

AoOmunucmpupoeanue OaHHbIX

ZuluServer mpenocTaBisseT BO3MOXHOCTb pa3rpaHHYUTh JOCTYN K JaHHBIM U
Ha3HAYUTh pa3JIMuHbIe TMpaBWia U MpaBa JOCTyNMa K HUM. MOXHO MPEIOCTaBUTh Kak
AHOHUMHBIN JOCTYTA K JaHHBIM JIJI LIUPOKOM MyOJIUKH, TaK U OTPAHUYUTH €ro JJIsl y3KOr o
Kpyra Mnojb30BaTeNel, ONpeaeuB sl KaXI0ro U3 HUX Kakhe Olepalud ¢ JaHHBIMU MY
pa3pelIeHBI.

Web-cayarcoot WMS u WFS

ZuluServer mo3Bossger paboTath ¢ JaHHBIMH cepBepa 1o cnenndukarmsym WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service) paspadoranuasivu OGC
(Open Geospatial Consortium).

Web-ciayx6a WMS mo3BossieT oToOpaskaTh CJIOU M KapThl CEpBEpa Ha KIINEHTAX,

nojiepxuBaronux cnenudukanuun WMS, B yactHocTH, Zulu, Google Earth, google



Api, Open Layers, Yandex Map, MapInfo, ArcGIS u np.

Web-cyxba WFS obecnieunBaeT J0CTYyH K BEKTOPHOH W CEMaHTHYCCKOU
uH(pOopMaIKU cepBepa ISl KIMEHTOB, MOAAEPKUBAIOIINX JAHHYIO CIELU(PUKALIHIO.

Ilpocmpancmeennulii punomp K OaHHbBIM

[IpaBa qoctyna K cepBepHBIM JAHHBIM IS ITOJIb30BATENSI WIIH TPYIIbBI TOJIb30BaTeNel
MO’KHO OIPaHUYHUTH 00JIACThIO, 3aJJAHHON MPOCTHIM MIIM COCTAaBHBIM MOJIUTOHOM.

Ecnu BBeneHo Takoe orpaHudeHHe, TO IMOJB30BaTENb CMOXKET OTOOpa)kaTh CIOU U
OIlepUPOBaTh TaHHBIMH TOJIBKO B IIpEENax yKa3aHHOU 00JIacTH.

Aemopuzayus \Windows

[Tpu coenunernu ¢ ZuluServer BO3MOXKHO UCTIONIB30BaTh yueTHbIe cBeneHus \Windows
IJIsl aBTOPHU3AIIMH TT0JIb30BATENS HA cepBepe, Kak ATo Jenaer, Hanpumep, Microsoft SQL

Server. IToap30Barento HE HY>XHO IIOCTOAHHO BBOJUTDL JIOTHH U IAPOJIb.

2.3. HucTpymeHTanbHasi reoudpopmanuonnas cucrema 'MC Zulu
['NC Zulu - wuHCTpyMeHTanbHas TreoMH(OpMAIMOHHAS CHCTEMa ISl CO3JaHHS

ANIEKTPOHHBIX KapT, ITUIAHOB M CXeM, MH(QOPMAlMOHHO-CIPABOYHBIX CHCTEM, BKIIIOYas
MOJIETMPOBAHNE MH)KEHEPHBIX KOMMYHHUKAIIMNA U TPAHCTIOPTHBIX CUCTEM.
I'eonndopmarmonnas cuctema Zulu mnpennaznauena Juist  paspaborku [HC
NPUIOKEHUH, TPEOYIOMMX BU3YalU3allid MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM H
pacTpoBOM BHUJIE, aHAJTIM3a UX TOMOJIOTMH U UX CBS3U C CEMAaHTUYECKUMH 0a3aMu JaHHBIX.
C mnomomipio Zulu MOXHO cO3/1aBaTh BCEBO3MOXKHBIC KapThl B TeorpaduyecKux
MIPOCKITUSX,, WITH TUTAH-CXEMBI, BKJTFOYAsi KApThl M CXEMbl HH)KCHEPHBIX CETEH C MOACPIKKON
UX TOIMOJIOTMH, paboTaTh ¢ OOJIBIIUM KOJUYECTBOM PACTPOB, MPOBOJIUTH COBMECTHBIM
CEMaHTUYECKUH ¥ TPOCTPAHCTBEHHBINM aHamu3 Tpaduueckux M TaOJIUYHBIX JaHHBIX,
CO3/1aBaTh PA3JIMYHbBIEC TEMATUUYECKUE KAPThI, OCYIIECTBISATH SKCIIOPT U UMITIOPT JTaHHBIX.
I'NC Zulu mo3BosisieT UMIIOPTUPOBATH IaHHBIC M3 TaKUX Mporpamm kak Maplnfo,
AutoCAD Release 12, ArcView. B pe3yabTaTe umMmopTa OyayT IMOJy4eHbI BEKTOPHBIC
CJIOU C TOTOBBIMH OOBEKTAMH, IPU ITOM BCE XapaKTEPUCTUKH, TAKHE KAaK MAcIlITad, I[BET U
np. Oynyt coxpanensl. Eciu k 00bekTaM B 0OMeHHOM (popmare Oblia mpuUKperuieHa 06a3a
JTaHHBIX, TO OHA TaK ke uMrnoprupyercs B Zulu.
[Tomumo nmmoprta Zulu umeer BO3MOXKHOCTH IKCIIOPTA TPaUUECKUX JAHHBIX B TAKHE

nporpammbl kak Mapinfo, AutoCAD Release 12 u ArcView. DKcropT CeMaHTHYECKUX
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JaHHBIX BO3MOXKEH B dJIeKTpoHHYI0 Tabnuiy Microsoft Excel wimm crpanumy HTML. B
cucreme Zulu Taxxe MoryT 0e3 mpeoOpa3oBaHUs UCIOIb30BATHCS OMUCATEIIA PACTPOBBIX
o0obekToB B opmarax Mapinfo u OziExplorer.

I'eonndopmarmonnas cucrema Zulu mo BHemHeMy BUIY BeChMa MOX0Xka HA ITHPOKO
pacnpocTpaHeHHbIe TPoayKThI cemericTBa Microsoft Office n nmeer cxoxee obopymoBanue

MCHIO U ITaHeIeH HHCTPYMCHTOB.

2.3.1. Bosmoxunoctu T'C Zulu
Cucrema 061aaeT MIMPOKMUMH BO3MOKHOCTSIMHU:

m Co3maBaTh KapThl MECTHOCTH B PA3IMYHBIX TeOrpaQUuecKux CHUCTeMaxX KOOpAHHAT
U Kaprorpauueckux MNpOeKUHsX, OToOpakaTb BEKTOpPHbIE TIpaduyuecKkue AaHHbIE CO
Crila)kKuBaHUEM H 0€3;

m OcymecTBisATh 00pabOTKy pacTpoBbIX M300paxenuit popmaros BMP, TIFF, PCX,
JPG, GIF, PNG mpu oMoy BCTpOSHHOTO TPpauIECKOro peIaKkTopa;

m [Tonp30BaThCsl AaHHBIMHM C CcepBEpoOB, MozjaepkuBaromux crneuuduxanuo WMS
(Web Map Service);

» C IOMOIIBIO CO3/1aBa€MbIX BEKTOPHBIX CI0EB C COOCTBEHHBIM OMHAPHBIM (POPMATOM,
00€CTIeUNBaOIIUM BBICOKYIO CKOPOCTh pabOThl, BEKTOPU30BATh PACTPOBBIE N300paKEHNUS;

m [Ipy BekTOpM3alMM HCIONB30BATh KaK MPUMUTHUBHBICE OOBEKTHl (CUMBOIBHBIC,
TEKCTOBBIC, JIMHEWHbIC, TUIOMIAAHBIE) TaK ¥ THIIOBBIE OOBEKTHI, OMHCHIBAEMBIC
CaMOCTOSITETTFHO B CTPYKTYpE CJIOS;

m PaboTaTe ¢ ceMaHTHYECKMMH JaHHBIMH, MOIKIIOYAEMBIMU K CIIOI0 W3 BHEIIHUX
uctounnkos BDE, ODBC wunmu ADO uepe3 onucarenu 6a3 JaHHBIX (IIOMydYaTh JAHHBIC
MOkHO M3 TaOymi ParadoX, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE u apyrux ucrounnkos ODBC unmu ADO);

m BeinoaHaTe 3ampocsl K 6a3aM JaHHBIX C OTOOpa)X€HHEM pe3yJbTaTOB Ha KapTe
(mouck  ompeneneHHOM — HMH(OpMaLMM, HAXOXKIEHUE  CYMMBbI, MaKCHMaJbHOTO,
MUHUMAaJIbHOTO 3HAYE€HHUS, U T.1.);

m BBINOTHATE IPOCTpaHCTBEHHBIE 3aIPOCHI 10 O0BEKTAM KapThl B COOTBETCTBUH CO
cnenudukanusimu OGC;

m Co3maBaTh MoOJeNb penbeda MECTHOCTH U CTPOUTH HA €€ OCHOBE M30JUHHH, 30HBI
3aTorIeHus! IpOGUIH U PacTpsl penbeda, pacCUYNTHIBATH TUIOMIAIN U O0HEMBI;

m DKCIIOPTUPOBATh JIAHHBIE M3 CEMAHTUYECKOW Oa3bl WM pe3yjibTaThl 3ampoca B
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anekTpoHHyto Tadmuiry Microsoft Excel wim ctpanny HTML;

m [[porpaMMHO MJIHM 1TO0 CEMaHTHYECKUM JIAaHHBIM CO3/1aBaTh TEMaTUYCCKHE PACKPACKH,
C TIOMOIIBIO KOTOPBIX MEHSETCS CTHUJIb OTOOpaXeHUsI 00bEKTOB;

» BEIBOUTE 171 BceX OOBEKTOB CJIOST HAATHMCH WK OMPKH, TEKCT HAITMCH MOYKET KaK
OpaTbcst M3 CEMAaHTUYECKOU 0a3bl JaHHBIX, TAK U TIEPEONPENETIATHCS MPOTPAMMHO;

m OToOpaxkath  00BEKTHI ciios B (opmare miceBno-3D  mo3BosstoieM
BU3YaJM3UPOBATHCS OTHOCUTEIBHBIE BHICOTHI O0BEKTOB (HAPUMED, BHICOTHI 3/ITaHUN);

m Co3maBaTh W HCMOJIB30BaTh OMOMMOTEKY TrpadUyecKuX OSJIEMEHTOB CHUCTEM
TETMJIOCHA0XKEHUS U PEKUMOB UX (DYHKIIMOHUPOBAHMUS;

m Co3/1aBaTh PACUETHBIE CXEMbl MHKEHEPHBIX KOMMYHHUKAIIMA C aBTOMAaTUYECKUM
(dbopMHpOBaHKEM TOMOJIOTUU CETU U COOTBETCTBYIOIIUX 0a3 JaHHbBIX;

m V[3MEHATH TOMONOrUIO CETEeN U PEKUMBI PaOOTHI €€ FJIEMEHTOB;

m Pemmate  Tomonmormueckwe — 3amaum  (M3MEHEHHWE ~ COCTOSHHS ~ OOBEKTOB
(mepeKIItoueHHsI), TOUCK OTKJIIOYAIOIIMX YCTPOMCTB, MOMCK KpaTyallIMX MyTeW, MOUCK
CBSI3aHHBIX OOBEKTOB, TOMCK KOJIEII);

m Jl;1st OpICTpOrO TIEpEMENIeHHs] B HY)KHOE MECTO KapThl YCTAaHABIMBATH 3aKJIAJIKU
(3aKJy1aJKa Ha TOYKY Ha MECTHOCTH C OMPE/ICICHHBIM MaCIITA0OM OTOOPaKEHUSI U 3aKJIa/IKa
Ha ONpEICIICHHBIN 00BEKT CJI0s (BechMa YI00HO, €CIu 00BEKT - IBMXKYIIHUICS 10 KapTe));

n C TIOMONIBIO TPOEKTOB pACKPBIBaTh CTPYKTYPY TOTO WM HHOTO OOBEKTa,
M300paKEHHOT0 Ha KapTe CXEeMAaTHYHO;

m Co371aBaTh MaKeThl NICYATH;

» Imnopruposath rpadudeckue nanusie u3 Mapinfo (MIF/MID),AutoCAD Release
12 (DXF) u ArcView (SHP);

m DkcnioptupoBath rpaduueckue ganasie B Mapinfo (MIF/MID), AutoCAD Release
12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

= Co3aBaTh Makpockl Ha si3bikax VB Script wim Java Script;

m OCyIIecTBIATh MPOrPAMMHBINA JTOCTYIT K JAaHHBIM 4Yepe3 OOBEKTHYIO MOJENb s
HaIUCaHUs COOCTBEHHBIX KOHBEPTEPOB;

» Co3/1aBaTh COOCTBEHHBIC TIPUIIOKEHUS, paboTaroIue 1Mo yrpasienuem Zulu.

2.3.1.1. Opranmu3anus rpapuuecKux JaHHBIX
I'paduueckne nanHble oOpraHu3oBaHbl NOCHOWHO. (ol SBISETCS OCHOBHOM

nH(pOpMaIIMOHHOW eAuHuIle cucteMmbl. Kaxaplii OOBEKT CJIOSI MMEET YHHUKaJbHbBIN
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unentudukatop (ID mmm «xrour). [ToanepkuBaeMbIie TUIIBI CIIOCB:

m  BEKTOpHBIC CJIOHU;

m  PacTpPOBBIC CIIOH;

m  ciou penbeda;

s caou WMS (Web Map Service).

Bexmopmnuwie caou

BekTopHbie crmowm WMEIOT COOCTBEHHBIM OWHApHBIA (opMaT MaHHBIX, YTO
o0ecIeynBaeT BICOKYIO CKOPOCTh PabOThI TpapuecKuX M TOMOJIOTUYECKHUX aJITOPUTMOB.
Nmeercs BO3MOXKHOCTH MPOTPAMMHOI0O JIOCTYTIA K JAHHBIM 4Yepe3 00bEeKTHYIO MOJIETb JIJIs
HamucaHusi COOCTBEHHBIX KOHBEPTEPOB.

OOBEeKThl BEKTOPHOIO CJIOS JIETATCA HAa MPOCThie (MPUMUTHUBBI) U THUIIOBBIE
(kmaccuduipoBaHHbIE OOBEKTHI).

[TpUMHUTHUBBEI MOTYT OBITH:

m TOUYCUHBIC (MUKTOTPAMMBbI UJIA «CUMBOJIBI»);

m TEKCTOBBIE;

m JIMHEWHbIEC (JIMHUU, TOJIWJIMHUN);

m [JIOIIA/IHbIE (KOHTYPBI, IOJTUKOHTYPHI).

TumnoBble 00BLEKTHI ONUCHIBAIOTCS B OHMOJIIMOTEKE THIIOB OOBEKTOB. Kakaplii THI
ONMMCHIBACT IUIOMIAIHOM, JTUHEWHBIM WM CHMBOJIBHBIM THIOBON TpaduuecKuii O0OBEKT,
MMEET MO0JIb30BaTEIbCKOE HA3BaHUE U MOKET OBbITh CBSI3aH C COOCTBEHHOW CEMaHTHYECKOU

0a30l JaHHBIX.



Kaxnaplii Tunm oO0bEeKTa MOXKET HMETh HECKOJIbKO PEKUMOB, KOTOPbIE HMMEIOT
MOJIb30BATEIIbCKOE HAa3BaHMWE, W 3aJal0T PA3IUYHBIE CIOCOOBI OTOOpaKEHUs JTaHHOTO
TUIIOBOTO OOBEKTA.

TumnoBbie 00bEKTHI MOTYT OBITh:

m TOUYEYHbIE (TUKTOrPaMMBbI WU «CUMBOJIBI»);

m JIMHEHHbIEe (JIMTHUU, TTOJIUJIUHNHN);

m IJTOIIaAHbIE (KOHTYPHI, TIOJTUKOHTYPHI).

ATpuOYTHUBHBIE HJIM CEMAaHTUYECKUE JaHHBIE BEKTOPHOTO CIIOSI XPAHITCS BO BHEIITHEM
UCTOYHUKE JAHHBIX M MOAKIIOYAIOTCS K CJIOI0 Yepe3 COOCTBEHHBIM omucaTenb 0asbl
naHHbIX. K 0THOMY €100 MOKET OBITh MOJAKIIOYEHO MONEPEMEHHO MPOU3BOIBLHOE YUCIIO
CEMaHTUYEeCKUX 0a3 MaHHBIX. [IpUMUTUBBI MONB3YIOTCS OOLIEH CeMaHTUYeCKOM Oazoi
JTAHHBIX, TUTIOBBIE OOBEKTHI - COOCTBEHHOM TSI KAXKJIOr0 THUIA (OHAKO JJIS pa3HbIX TUIIOB
MOHO MOJIKJIIOYUTb OJHY U TY ke 0azy).

Pacmpoegvie cnou

PactpoBbiM ciioeM MOKeT OBITH TUOO OTACIBHBIN PAaCTPOBBIN 00BEKT, MO0 TpyIIa
pacTpoBbIX O00BEKTOB. PacTpoBas Tpymnma MOXET COAEpKaTh MPOU3BOJIBLHOE YHCIIO
pPacTpOBBIX OOBEKTOB WIIM BIIOKEHHBIX PACTPOBBIX Tpynmn. Yucio pacTpoB B cioe
OrPaHUYEHO JIMIIb JUCKOBBIM MPOCTPaHCTBOM (ZUlU cripaBiisieTcst ¢ mojieM U3 HECKOIBKUX

TBICSTY PACTPOB).

[TonnepxxuBaembie popmatsl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

2.3.1.2. Pa6ota ¢ cucTeMaMH KOOPAUHAT M KapTOrpappuyecKUMH NMPOeKIUAMU
I'paduueckne manHBIE MOTYT XPAaHUTHCS B PA3IUYHBIX CHUCTEMax KOOpPAWHAT U

OTOOPaXKaThCS B PA3JIMYHBIX MPOCKITUAX TPEXMEPHOM MOBEPXHOCTH 3EMIIM Ha TJIOCKOCTb.

Cucrema mpennaraer HabOp MpeAONpPEACIICHHBIX CUCTeM KoopauHaT. Kpome Toro
[IOJIb30BATENIb  MOXKET 3aJaTh CBOK CHUCTEMY KOOpPAMHAT C WHAWBUAYAIbHBIMU
napaMeTpaMH ISl MOAAEPKMBAEMbBIX CUCTEMOM MPOEKIIHIA.

B yacTHOCTH 3Ta BO3MOXKHOCTH TO3BOJISIT, NMPU H3BECTHBIX MNapaMmerpax (KIrvax
nepexoza), MpUBS3bIBaTh JaHHbIE, XPAHSIIUECS B MECTHOM CUCTEME KOOpJUHAT, K

OJIHOM U3 TJIO0ATBHBIX CUCTEM KOOpPAUHAT.

JlaHHBIE MOXKHO TIEPENPOCIIMPOBATH U3 OJJHOM CUCTEMbBI KOOPJIMHAT B APYTYIO.



2.3.1.3. Opranusanusi ceMAaHTHYECKUX JAHHBIX
CeMaHTHUYECKHE JaHHbBIE MOJKIIOYAIOTCSA K CJIOK W3 BHELIHMX MCTOYHUKOB Borland

Database Engine (BDE), Open Database Connectivity (ODBC) nmm ActiveX Data Objects
(ADO) uepes onucareiu 6a3 JaHHBIX.

[Tonmy4aTh 1aHHBIE MOXHO W3:

» Tabnun Paradox, dBase, FoxPro;

= Microsoft Access;

= Microsoft SQL Server;

s ORACLE;

m 1pyrue ucrounnkn ODBC unu ADO.

Hmnopm/3xcnopm 0anHbIX

Bo3MoxkeH UMITOPT/IKCIIOPT JaHHBIX B CIEAYIOIIHE (popMaThl:

= Mapinfo MIF/MID;

= AutoCAD DXF;

= Shape SHP;

= Dxcrnopt kaptel (Windows Bitmap (BMP));

m DKcnopT cemanTryeckux aanubix (Microsoft Excel, HTML, tekcToBsiit popmar).

2.3.1.4. TlpeacraBiieHue JaHHBIX HA KapTe
Kapra moxer comepkaTh IPOM3BOJIBHOE YUCIIO Ipa)MUECKUX CIIOCB - OAHU U T XKeE

rpadudeckre Cliou MOTYT OBITh MOMEIICHBI B Pa3HbIE KapThl C PA3HBIMU HACTPOUKAMHU
oroOpaxkenusa. Kapra mmeeT BO3MOXKHOCTh 3a/laHUS TOJIb30BATEIBCKOTO MMEHH, IIBETa
¢dboHa 1 MacIITaOHOM CETKHU.

[IpyMHTHBBI MOTYT HMMETh HWHAMBHUIYAJIbHBIE CTHJIM OTOOpaxkeHWs (I[BET, CTHIIb,
TOJIIIMHA JIMHUW, I[BET W CTWIb 3aJUBKH; THUKTOrpamMma; (opmar Tekcrta). TumoBbie
O00BEKTHI UIMEIOT CTHJIh B 3aBUCUMOCTH OT peXHUMa (COCTOSIHUS), KOTOPBIN OMpeaemnsieTcs B
OMOTMOTEKU THUTIOB 0OBEKTOB CJ10s1. CTHUIIbL MPUMUTHUBOB MOYKET MEPEONPEICIATh KapTOH -
JUTSI BCEX MMPUMHUTHUBOB MOKHO MTPUHYIUTEILHO 3a7aTh OJIUH CTHUIIb.

Ctwiib 0OOBEKTOB MOXKHO MEHSTH C MOMOIIBI0 TEMATHUIECKUX packpacok. [Ipm stom
packpacka MOXeT ObITh CO3/[aHa 0 CEMAaHTUYECKUM JIAHHBIM WIIA TIPOTPAMMHO.

EcTh BO3MOKHOCTH BBIBOJUTH ISl BCEX OOBEKTOB CJIOS HAIAIMUCHU WIH OUpKU. TekcT
HAJITUCU MOXKET OpaThCs U3 CEMAaHTUYECKON 0a3bl TaHHBIX. TEKCT HAIMHUCH TaKKE MOXKET
MIePEOTPEALNAThCS MPOrpaMMHO. BUpKH reHepupyroTCs aBTOMAaTHYE€CKH, HO MOTYT TIOTOM

PacCTaBJIATHCA IIOJIB30BATCIICEM B HYKHOC PACIIOJIOKCHUC U B HY)KHOﬁ OpHUCHTALIUN.



Jlist ObICTpOro mnepeMeleHuss B HY)KHOE€ MECTO KapThl MOYHO YCTaHaBJIMBATb
3aKJIaJIKU. 3aKJIaJIKa Ha TOYKY HA MECTHOCTH C OIPEEIEHHBIM MacITaboM OTOOpaKEeHUS.
Kapry MOXHO mneuyataTh € pa3iUyHbIMM ONIMUSAMU (HA OJHOW CTpPaHULIE WU
HECKOJIBKHUX CTPAaHMIAX, B 3aJIlaHHOM MacliTabe Wiu BIKCaB B 3aJaHHbIE rabdapuThl, HA

CTPAHMLAX JJIS MOCIENYIOENH CKICUKH U T.[T.).

2.3.1.5. Opranmszaunusi KapT
Hmeercss BO3MOXKHOCTH YAOOHO OpraHU30BaTh KapThl, OOBEAMHEHHBIE OOIIEH

TeMaTHKOi. COBOKYITHOCTh KapT, OOBbEIUHEHHBIX OOIIMM TOJIh30BATEIBCKIM UMEHEM W,
ecnu Tpebyercsi, HabOpOM HepapXUIECKUX CBA3CH MEXAY dTUMHU KapTamH, MPeCTaBIsIeT
co00i1 MPOEKT.

B pamkax mpoekTa KapThl MOKHO CBSA3BIBATH MEXKY COOOM C MTOMOIIIBIO THIIEPCCHUIOK.
I' unepccpuika omnpezensercss oT 00beKTa B OJHOM KapTe K ApYrod KapTe ¢ yKa3aHHEM

MCCTOPACIIOJIOKCHUA U Maciiraoa.

2.3.1.6. PenakrupoBanue 00beKTOB



Jl1is penakTUpOBaHUS U BBOAA OOBEKTOB MPENYCMOTPEHBI:
» Bo3MO)XKHOCTH BBOJIa ¥ pEIaKTHPOBAHUS

- BBOJI C DKpaHa MBIIIKOU

- BBOJI 110 KOOPJIMHATAM C KJIABHATYPBI

- TPacCUPOBKA JINHUU

- aBTO3aMBIKaHHUE KOHTYPOB

- BBIPE3Ka/KOMMPOBAHNE/BCTABKA - TyOIUPOBAHHE

- TIOBOPOT OOBEKTA.

» Onepanuu oTMeHbI/Bo3BpaTa aekicteus (Undo / Redo).
» PenaktupoBanue rpymibl 00bEKTOB:

- yJaJIeHue - epeMeIleHuE;

- DyOJIUpOBaHUE;

- TIOBOPOT - BBIPE3Ka/KOMUPOBAaHNE/BCTABKA.

» PenaktupoBanue 31eMeHTOB 00bEKTa:

- TiepeMelleHne/y1aaeHne/BCTaBKa y3JI0B;

- TIepeMeIneHue/ yaajieHue peoep;

- pa3OueHne y4yacTKa CUMBOJBHBIM OOBEKTOM.

m Tpanchopmarus.

2.3.1.7. BekTopHble oBepJieiiHbIe ONepalnu
Ogepiieit - onepanus HAJIOKEHHS IPYT Ha ApyTa ABYX WK OOJIee CIIOEB, B Pe3ylbTare

KOTOpOWi  oOpasyercss OOWH TPOM3BOAHBIA  CJIOH, COAEpXKAIIWA  KOMITO3UIIUIO
MPOCTPAHCTBEHHBIX OOBEKTOB MCXOIHBIX CJIOEB, TOIOJOTHIO STOM KOMIIO3UIIUU H
aTpuOyThl, apU(PMETUYECKH WM JIOTUYECKH TMPOU3BOJHBIE OT 3HAYEHUU aTpPUOYTOB
HUCXOHBIX O0OBEKTOB.

[TonnepxuBaroTcs ciaenyrolie BEeKTOPHbIE OBEPIICHHbBIE ONEepaliu:

m 00beIMHEHNE 00BEKTOB ¢ HaclenoBanueM ID (yHuKanbHOro uaeHTU(dHUKATOPA);

m pPa3beMHEHUE O0BEKTOB;

m Pa3JIelIeHUe OJAHOr0 0ObEKTa IPYNION 0ObEKTOB;

m BBIPE3Ka U3 OJHOr0 00BbEKTa 00JaCTU IPYIIbl 0ObEKTOB;

m OTpE3aHKHe 00OBEKTA BHE 00JACTH TPYIIIBI IPYTUX O0BEKTOB;

m Y3JIOBaHHUE,

m OydepHbIe 30HBI;



m [IOCTPOCHUEC KOHTYPOB I10 CCTH.

2.3.1.8. KoppekTupoBKa pacTpoB
B cucreme peanuzoBaHa KOpPPEKTHPOBKA pPAacTpOBBIX (haillioB, coaepKalimx

CKAaHUPOBAHHYIO C IUIAHIIETOB TOMOOCHOBY. KOppeKTHpOBKa MCKaXEHUW CKaHUPOBAHUS
MIPOU3BOJIUTCS IO TOYKAaM pacTpa, KOOPAMHATHI KOTOPBIX H3BECTHbL. Kak MHUHHMYM
JIOJKHBI OBITh M3BECTHBI UETHIPE TOUYKH, OMPEACIISIONINE YTIIbI TUTAHIIETA.

[Ipouenypa KOPpPEeKTUPOBKU CO3JAET HOBBIM pacTp, YIJbl KOTOPOTO COBMAJAIOT C
yriaMu IJIaHIIeTa, T.€. MpoLeaypa KOPPEKTHUPOBKH OOpe3aeT OTCKaHWPOBAHHBIE, HO

JIMIITHUE, TTOJIS.

2.3.1.9. MojgeaupoBaHue ceTeil 1 TONMOJOTMYECKHE 321a4H HA CEeTAX
Hapsiny ¢ oObrunbiM mnss [MIC pasgenenneM OOBEKTOB Ha KOHTYPHI, JIOMaHbIE,

KOMOMHHPOBAaHHBIE KOHTYpPBI, KOMOWHHpOBaHHBIC JoMaHble, ZUlUu momnepxuBaeT
JIMHEWHO-Y3JI0BYIO TOIOJIOTHIO, YTO MO3BOJIIET MOJIEIUPOBATh UHKEHEPHBIE CETH.

Hapsiny ¢ oObrunbiM anss [MIC pasgeneHneM OOBEKTOB Ha KOHTYpPHI, JIOMaHbIE,
cuMBOJIBL, Zulu moaAep)KUBaeT JIMHEHHO-Y3J0BYIO TOIMOJOIHIO, YTO IO3BOJISICT
MOJCIUPOBATh HMHXKEHEPHbIE M Jpyrue ceTu. Toronoruyeckas cereBas MOJCIb
npeAcTaBisger coOod rpad ceTd, y3JlaMu KOTOPOTO SBISIOTCS TOYEUHBIE OOBEKTHI
(KOJMOIIbI, UCTOYHUKH, 3aJBUKKH, PYOWIbHUKH, MEPEKPECTKU, MOTPEOUTENH U T.1.), a
pebpamu rpada SBIASIOTCS JUHEHHBIE OOBEKTHI (Kabemu, TpPyOOIPOBOBI, YYaCTKU
JIOPOXKHOM CETHU U T.1.).

Tomonorudyeckuii pemaKToOp CO3/MaeT MAaTEeMAaTHYECKyld Mojens rpada ceTu
HEMOCPEICTBEHHO B Tpoliecce BBoja (prcoBanus ) rpadudeckoit napopmanuu. Mcmnonb3ys
MOJIETTb CETH MOXXHO pellaTh psAJl TOMOJOTHYECKUX 3ajad, MOMCK KpaTyaiiiero IMyTH,
aHaJIM3 CBSI3HOCTH, aHAJIU3 KOJIEll, aHAIN3 OTKIIIOUEHHUM, MOUCK OTKIIOYAIOLIUX YCTPOICTB
U T.0. MOXHO MEHSTh COCTOSIHUSI OOBEKTOB (MEPEKIIOUEHHS) C MOCIEAYIOIINM
aBTOMAaTUYECKUM OOHOBJICHHEM COCTOSIHUS BCEi ceTu (Hammpumep,
BKJIIOUEHHE/BBIKIIOUCHUE 3aJIBUKKU TPYOOINPOBOJA) BBHITIONHATH MOUCK OTKJIIOYAIOIINX
YCTpOUCTB ((popMUpOBaHUE CNHUCKA OOBEKTOB, HMEIOIIHUX MPU3HAK «OTKIIOYAIOLIEe
YCTPOMCTBO», MPHU OTKIIOYEHUU KOTOPHIX BBIOPAHHBIM OOBEKT TaKXKE IMEPEBOJUTCS B
COCTOSIHUE «OTKJIFOUEHY), KpaTHalinX nyTeil (HaX0IUTh KpaT4yallliiii MyTh [0 CETH MEXITY
BBHIOPAHHBIMU Y3JIaMU C y4€TOM HAIIPaBJICHUHN YIaCTKOB), CBA3aHHBIX 00HEKTOB (HAXOIUTCS

MHO>XECTBO OOBEKTOB CCTHU, AOCTHMXHUMBIX H3 BI>I6paHHOFO y3j1a CC€TH, HTOCTHKHNMOCTDb



MOJXKET OINpeneNsAThca 0e3 yueTa HanpaBJIeHHUs YYacTKOB, C yY€TOM U MPOTUB HAIlpaBICHUS
Y4YaCTKOB), UCKATh BCE KOJIbIIA CETH, B KOTOPbIE BXOJIAT BCE BHIOPAHHBIE OOBEKTHI.

Cerb BBOAMTCS KaK COBOKYITHOCTb THUIIOBBIX TOUEUHBIX OOBEKTOB, COCIUHEHHBIX
TUTOBBIMHM JIMHEHHBIMU OOBEKTAMH, MMEIOIIUMH MNpPHU3HAK «y4dacTok». MHpopmamus o
TomoJoruu (HOPMHUPYETCS aBTOMATHYECKH - €CIIH «IOTSHYTH» 3a y3el WIn pPedpo,
CBsI3aHHBIE OOBEKTHI TaKke rmepeMeniatoTcs. OOBEKThI CETH MOXKHO OTKPEIUISATh M 3aHOBO
MPUKPEIUIATH APYT K APYTY OJHUM JBUKEHUEM MBIIIKH.

Mogaens cetu Zulu siBisieTcst OCHOBOM 11 pabOThI MOTYJISl pACUETOB MHKCHEPHBIX

cereit ZuluThermo.

2.4. HHcTpyMeHTaIbHasi reouHopmanuonnas cucrema 'MC Zulu
Moayas ZuluThermo mo3BosieT co3aTh paCYETHYO MaTEMATHIECKYIO MOJIEITb CETH,

BBIIIOJTHUTh NACMOPTU3AIMI0O CETH, W Ha OCHOBE CO3/JaHHOM MOJEeNu pellaTh
nH(pOPMAIIMOHHBIC 33J1auH, 3aJa4d TOMOJOIHYECKOr0 aHaJIn3a, M BBITOIHATH Pa3IndYHbIC
TETUIOTUIPABIMYECKUE PACUETHI.

Pacyery moajexar TYNUKOBBIE W KOJBLIEBBIC TEIJIOBBIE CETH, B TOM YHCIE C
MOBBICUTEILHBIMM  HACOCHBIMM  CTAaHLUMSAMH U JPOCCEIUPYIOIMIMMU  YCTPONUCTBAMH,
paboTaroliye OT OJTHOT0 WU HECKOJIbKHX UCTOYHUKOB.

[Iporpamma npeaycmMaTpuBaeT TEIJIOTUIPABINYECKUN pacueT C MPUCOSAMHEHUEM K
CETU WHIUBUAYAIBbHBIX TEIIOBbIX NMYHKTOB (MTII) u meHTpadbHbIX TEIUIOBBIX MYyHKTOB
(IITII) mo HECKOJIBKUM JE€CSITKAMH CXEMHBIX PEIIeHUN, MPUMEHSEMbIX Ha TEPPUTOPUU
Poccumn.

Pacuer cucrem TemIOCHAOKEHUSI MOXET MPOU3BOAUTHCS C YYETOM YTEUEK U3
TEIJIOBOM CETH M CUCTEM TeIIONOTPeOJICHHS, a TAKXKE TEIUIOBBIX IOTEPh B TPYOOIIPOBOIAX
TEIIOBOM CETH.

Pacder TtemnmoBBIX moTeph BeAeTCs JMOO IO HOPMATHBHBIM IOTEPSAM, JHOO TIO
(haKTUIECKOMY COCTOSTHUIO U3OJISIINH.

Pacyersr ZuluThermo wmoryr paGotath Kak B TECHOW HMHTErpalldd ¢
reonHpopMalioHHONW cucteMon (B Bume moayis pacmupenus ['MC), tak u B Buue
OTJIETIbHOW OMOJIMOTEKH KOMIIOHEHTOB, KOTOPHIC IO3BOJISIIOT BBIMOJHATH pPacueThl W3
IIPUIIOKEHUH TIOJIb30BATEIIEH.

CocrTaB 3agau:

m [IOCTPOCHUE PACUETHON MOJIENH TEILIOBOU CETH;



m [1aCTIOPTH3AIUs 00OHEKTOB CETH;

m HAJIJIOYHBIN pacyeT TEIUIOBOM CETH;

m [IOBEPOYHBIN PACUET TEILUIOBOM CETH;

m KOHCTPYKTOPCKHM pACUET TEIJIOBOU CETH;

m pacueT TpedyeMoi TeMnepaTypbl Ha UCTOYHUKE;
m KOMMYTaI[MOHHbIE 3a/a4U;

m [IOCTPOCHHUE ITbE30METPUIECKOI0 rpaduKa;

B pacyeT HOPMATUBHBIX NMOTEPH TEIJIA YEPE3 UOISLHUIO.

2.4.1. IlocTpoeHne pacyeTHOI MO/Ie/IM TEMJI0BOI ceTH
[Ipu pabGote B reomH()OPMAIIMOHHON CHUCTEME CETh JIOCTATOYHO MPOCTO U OBICTPO

3aHOCHUTCSI C TOMOIIBI0O MBIIIKK WM MO KoopauHatam. [Ipm 3tom cpazy dopmupyercs
pacuetHas mozenb. OcTaercs JNUIIb 33JaTh pacueTHBIC MapaMeTpbl OObEKTOB M HAXaTh
KHOTIKY BBITIOJTHEHUS pacyera.

Marematuueckass MOJI€lb CETU JJisi MPOBEACHUS TEIUIOTHJIPABIMYECKUX PacuyeTOB
mpeacTaBisier co0oil rpad, rae ayramMu, COCAUHSIONIMMHU Y3IIbI, SIBISIOTCS YYacTKH
TpyOOIIPOBOIOB.

[IpocTbIM y3710M B MOJAENIU CUUTAETCS JIIOOOW y3€l, YbM CBOMCTBA CIEIUAIBHO HE
oroBopeHbl. [IpocToil y3el CIy>KUT TOJIBKO JIJIsl COSTMHEHUS y9acTKOB. TakuMu y3JaMu Jist
MOJIEH SIBJISIFOTCSl TEIUIOBBIE KaMephl, OTBETBJICHUS, CMEHBI JIHAMETPOB, CMEHA THIIA
MPOKJIAJAKU WM TUMA U30JSIUHN U T.1.

Bo BHyTpeHHEel KOAMPOBKE TaKKe Y3JIbl IPEBPAIIAIOTCS B J[BA Y314, OAMH B [TOIAI0IIEM
TpyOOIIpoBOZe, APYyrol B oOpaTHOM. B KaxkgoMm y3ne MOXXKHO 3alaTh CIUB BOABI W3
TO/TAFOIIET0 M/WIH U3 00paTHOrO TPYOOIPOBOJIOB.

[ToTpeOuTens TEMIOBOM JHEPrUU XapaKTepU3yeTCs paCUETHHIMU HArpy3kaMu Ha
CUCTEMY OTOIUICHHUS, CUCTEMY BEHTWISILMM M CHCTEMY TOpPSYEro BOJOCHAOXKEHHUS U
pacyeTHBIMU TEMIIEPATypPaMH Ha BXO/JI€, BBIXOJI€ TOTPEOUTENIS, U PACUETHOU TEMIIEpATy PO
BHYTPEHHETO BO3/1yXa.

B ogHonuHelHOM mpencTaBlieHUH MOTPEOUTENh - ATO Y3J0BOW 3JIEMEHT, KOTOPHBIM
MOJKET OBITh CBSI3aH TOJIBKO C OJTHUM Y4aCTKOM.

BHyTpeHHsi1 KOAuMpOBKa MOTPEOHTENS CYIIECTBEHHO 3aBHCUT OT €ro CXEMbI
NPUCOEINHEHUS K TEmIoBOoW ceTu. CxXxeMbl MOryT OBITh 3J€BaTOpPHBIC, C HACOCHBIM

CMCHICHUCM, C HC3aBUCUMBIM HPUCOCAMHCHUCM, C OTKPBITBIM WJIN 3aKPbLIThIM OT60pOM



Boabl Ha I'BC, ¢ perynstopamMu TeMnepaTrypbl, OTOIUIEHUs, pacxona U T.0. Ha naHHbIM
MOMEHT B pacHopsiKEHUU Mojb30BaTels 31 cxema npucoeIuHeHus noTpeduTenei.

Ecnu B 31aHMM HECKOJIBKO Y3JI0B BBO/IA, TO OOBEKTOM «IIOTPEOUTENBY MOKHO ONTUCATh
KaXXIbIi BBOA. B Toke Bpemst Kak OJJuH MOTPEOUTENh MOXKHO OMUCATH IENbII KBapTall WIH
3aBOJ, 3a/1aB JUIsl TAKOT'O OTpeOUTENsl 000OIIEHHBIE TETIOBbIE HATPY3KHU.

OO6001meHHbI TOTpeOUTENb - 3TO y3€l Ha KOTOPOM Harpy3ka 3ajaercss Juoo
MOTPEOIISIEMBIM PACX0JIOM, JINOO pacxo/i 00YCIOBIICH 3a/IaHHBIM COTIPOTUBIICHUEM Y3J1a.

Takoli 00bEKT y/100HO HCIIOJIb30BaTh, KOTJIa BOZHHKAET HEOOXOIUMOCTh PACCUUTATh
TUIPABIMKY ceTh 0e3 MH(OpMallud O TEIUIOBBIX HAarpy3kax M KOHKPETHBIX CXeMax
NpUCOEIUHEHUS TOTpeduTeNel K TerIoBou cetu. Hanpumep, npu pacuere MarucTpaibHbIX
ceTeil HH(popMalMK O KBapTaJIbHBIX CETAX MOXKET HE ObITh, a JJI OIICHKU MOTEeph HAIOpa B
MarucTpaisix JOCTaTOYHO 3a7aTh OOOOIIEHHBIE pacXolbl B TOYKaX HPUCOEAUHEHUS
KBapTaJIOB K MarucCTpajbHOM CETH.

B opgnonuHeliHOM wu300pakeHMHM HE TpeOyeTcs MOAKIIYATh O00OOIIECHHBIH
NOTPEOUTEND HAa OTJEIbHOM OTBOJSILEM YYaCTKE, KaK B cllydae IpocToro norpedurens. To

CCTb B 3TOT Y3CJI MOXKCT BXOIAWUTH W/ W BBIXOOUTDH

I 11000€ KOJIMYECTBO YYaCTKOB. ITO MO3BOJISIET OBICTPO U
" c& ya00HO, C MHUHUMAQJIBHBIM KOJIMYECTBOM HCXOJIHBIX
HiK JIAHHBIX.
O e ¢

Pucynok 2.3 - O000ueHHbIi NOTPEOUTEIb

LTII - 310 y3€n AONOJHUTEIBHOrO PETYJIUPOBAHUSA W PACIPEAECIECHUS TEIUIOBOM
sHepruu. Hanumuume Takoro y3na mogpasyMmeBaeT, YTO 3a HUM HAXOJUTCS TYNIUKOBAs CETh, C
uHAMBUAyaTbHBIMU ToTpeOuTenssmu. B I[TII moxkeT BXOAWTH TOMBKO OJWH YYacTOK M
TOJBKO OJWH YyY4aCTOK MOXET BBIXOAUTH. [I[prueM BXOASAIIHUN y4aCTOK HUJIET CO CTOPOHBI
MarucTpaiv, a BBIXOMSIIMI y4acTOK BEE€T K KOHEUHbIM MNOTpeOuTensM. BHyTpeHHss
koaupoBka L[ TII 3aBUCHT OT €ro cXeMbl MPUCOSTUHEHUS K TETIIOBOM CETU. DTO MOXKET OBITh
IPYIIIOBOW 3J€BATOP, TPYNIIOBOM HACOC CMELIEHHUSI, HE3aBUCUMOE MOAKIIOUEHUE TPYIIIIbI
norpebuteneit, Ooinmepsl Ha I'BC u 1.1 Ha naHHBII MOMEHT B pacHopsiKEHUU

noJsib3oBatenda 28 cxeM npucoeauuenus LITTI.
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Pucynok 2.4 - IITII
Ilepembluka TO3BOJSIET CMOJAEIUPOBATH Y4YACTOK, COCAMHSIOIIMN TOMAONIUNA U
oOpaTHbI TpyOONpoBOAbl. B ASTOT y3en MOXKET BXOAUTh W/WIM BBIXOJIUTH JIHOOOE

KOJMYCCTBO YUaCTKOB.

Pucynoxk 2.5 - Ilepembiuka
Tak kak mepemMbluka B OJHOJTMHEHHOM H300pa)K€HWU TPEACTaBIICHA y3J0M, TO s
MOJCIUPOBAHUSL COEAUHEHUS] MEXAY IMOAAIOIUM TPYOONPOBOJOM OJIHOTO YYacTKa H
oOpaTHbBIM TpPyOONpPOBOJOM JAPYroro ydyacTKa OJHOTO DJJIEMEHTa <«IIepEeMbIUKa

HeznocTaTo4yHoO. [ToHano0sTCs enie 1Ba y4acTKa: OQUH TOJBKO NOJAIOUIN, JPYTrOil - TOJIBKO

oOpaTHBIN.
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Pucynok 2.6 - CoequHenne Mexay NoJaMuM TPyOONPOBOAOM OJHOI0 YYACTKAa U 00pPaTHBIM
TPY0ONPOBO/IOM IPYToro y4yacTka



HacocHast ctaniys B 0THOTMHEHHOM H300paKEHUH MPEICTABISETCS OJHUM y3JIoM. B
3aBUCUMOCTH OT TaOJUYHBIX MapamMeTPOB ATOTO y3ja HACOC MOXKET ObITh YCTAHOBJICH Ha
MOJIAIONIEM WU 00paTHOM TpyOONpoBo/Ie, JIMOO0 Ha 000UX TPYOOITPOBOIaX OJTHOBPEMEHHO.

I[J'ISI 3aJlaHv HAITpaBJICHHA I[CI\/'ICTBI/IH HacocCa B 3TOT Y3€JI TOJIBKO OAWH Y4aCTOK

o (») o

PucyHnok 2.7 - HacocHasi craHnus
00s13aTENBHO JOMIKEH BXOJUTh U TOJBKO OJIMH YYaCTOK JIOJKEH BBIXOJIUTb.

Hacoc MoxHO MOienupoBaTh AByMs criocobamu: MO0 Kak UealbHOE YCTPONCTBO,
KOTOpOE M3MEHSET JaBjeHHE B TPYyOOINpoBOJE Ha 3aJaHHYIO BEJIMYMHY, JTUOO Kak
YCTPOMCTBO, paboTaroliee C y4eTOM pealbHOM HAMOPHO-PACXOAHOM XapaKTepUCTUKU
KOHKPETHOI'0 Hacoca.

B nepBom ciydae mpocTo 3amaeTcs 3HaUCHHWE HArmopa Hacoca Ha MOAAIoNeM H/HId
oOpaTtHOM TpyOompoBozae. Ecnu 3HaueHre Hamopa Ha OJHOM K3 TPYOONPOBOJOB PaBHO
HYJI0, TO HAcOC Ha J3TOM TPyOOINpoBOJAE OTCYTCTBYyeT. Ecnmm 3HaueHue Hamopa

OTPUIATENBHO, TO 3TO O3HAYaeT, YTO HAacOoC paboTaeT HaBCTpedy BXOIAIIEMY B HEro

YYacCTKY.
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PucyHok 2.8 - lNbesometpuyeckue rpacdouku



Ha pucyHnke BUHO, KaKk pa3iuyHble HAPABICHHUS YYaCTKOB, BXOJAIIUX U BBIXOASIIINX
U3 Hacoca B COYETAHMM C Pa3HBIMU 3HAKaMHU HAIloOpa, BIUAIOT HA pe3yibTaT pacyera,
OTOOPa’KEHHBIN Ha MbE30METPUUECKUX IpapuKax.

Korna 3agaercs TONbKO 3HaYEHHE HAIlOpa Ha HACOCE, OHO OCTAETCSl HEM3MEHHBIM HE
3aBHCHMO OT IIPOXOASILEr0 Yepe3 HacoC pacxoa.

Ecnu monenupoBats paboTy Hacoca ¢ yuerom ero QH xapakTepucTUKH, TO CIEIyeT

3a/1aTh PacXobl U HAMIOPHI HA TPaHUIAX pabouel 30HbI Hacoca.

Hmax s

HEmin

Pucynok 2.9 - HanmopHo-pacxoaHasi XapaKTepHUCTHKA HACOCa

[lo 3amaHHBIM JBYM TOYKaMm ONpenensercs mapabdoja ¢ MaKCUMyMOM Ha OCH
JaBJICHUH, MO KOTOPOM pacueT W OyJeT OmpeAesTh Halop Hacoca B 3aBUCUMOCTH OT
pacxona. Criemyer OTMETUTh, YTO XapaKTEPUCTHKA, 3ajaBaeMasi TaKUM 00pa3oM, MOXKET
OTJIMYATHCS OT peallbHOM XapaKTepUCTUKU Hacoca, HO B Ipenenax pabouel obiactu obe
XapaKTEPUCTUKH MTPAKTUYECKU COBIAIAIOT.

JInst onmucaHusl HECKOIBKUX MapalljielbHO Pa0OTAIOMIMX HACOCOB JIOCTaTOYHO 3a1aTh
UX KOJHMYECTBO, M PE3yJbTHPYIOIIAs XapaKTepHcTUKa OyIeT ompenesieHa MpH pacyere
aBTOMAaTHUYECKH.

Tak kak Hamopsl Ha TpaHULax padoueil 00JacTh Hacoca OepyTcs U3 CIPABOYHHMKA U
BCErja IMOJIOKUTEIbHBI, TO HANpaBJIeHHUE JEHUCTBHs TAKOro Hacoca OyJeT ONpenensThes
TOJILKO HAaIPaBJICHUEM BXOSIIET0 B y3€J1 y4acTKa.

Jlpoccenupyroiye yCTpoiicTBa B OJHOTUHEHHOM MPEACTABICHUN SIBISAIOTCS Y3JIaMH,
HO BO BHYTPEHHEH KOAMPOBKE - 3TO JONOJHUTENIbHBIE YYaCTKU C TMOCTOSHHBIM WM
NEpPEMEHHBIM COINPOTUBIEHUEM. B npoccenupyromumii y3en 00s13aTeNIbHO JODKEH BXOAUTh
TOJILKO OJIMH YYacTOK, M TOJBKO OJIMH Y4acTOK M3 y3Ja JOJKEH BBIXOIUTb.

C TouKM 3peHusi MOAENU JApOoccelbHas Iaida 3To GUKCUPOBAHHOE CONPOTUBIICHHE,
oIpenesieMoe TMaMeTpoM Iai0bl, KOTOPOe MOXKHO YCTaHABIMBATh KaK Ha MOIAOIIEM, TaK

1 Ha 00paTHOM TpyOompoBojie. Tak Kak 3TO HEPEryIupyeMoe COITPOTUBIICHHE, TO BEIMYMHA



racuMoro 1man0oi Harmopa 3aBUCHUT OT KBaJipaTa, IPOXOASAIIEro yepes mandy pacxosa.
Ha pucynke BUIHO, KaK MEHSIIOTCS ITOTEPH Ha 11aii0e, yCTaHOBJIEHHOM Ha MOJaloleM

TpYOOIIPOBO/E, TP YBEIMYEHUH PAacXoJa Yepe3 Hee B JIBa pasa.
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Pucynok 2.11 - JIpoccenbHas maiioa

PGFYJIHTOp JaBJICHUA - YCTPOﬁCTBO C IHICPCMCHHLBIM COIIPOTHUBJICHHCM, KOTOPOC
IMO3BOJIACT IIOAACPKHMBATHL 3aJdaHHOC OJaBJICHHC B pr6onp0130ne B OIIpCaACICHHOM
AWAIIa30HC M3MCHCHHA pPacxona. PerynﬂTop JaBJICHHUA MOXKCT YCTAaHABJIMBATBCA KAaK Ha

MO/IArOIEeM, TaK U Ha 0OpaTHOM TPYOOIIPOBO/IE.
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Pucynok 2.12 - Peryasitop naBjieHust

Ha pucyHke mokazaHo, 4To Npu yBEIMYEHUU B JIBa pa3za pacxoia 4epe3 peryssTop,
YCTaHOBIICHHBI B OOpaTHOM TPYOONMPOBOE, JABJICHUE B PEryJIUPYEMOM Y3JI€ OCTAeTCs
MTOCTOSTHHBIM.

Benuuuna coOnpoTHBIIEHUS PETYNIATOpa MOXET HM3MEHATHCS B Ipeaenax or
OECKOHEYHOCTH JI0 CONMPOTHUBJIEHUS MOJHOCTBIO OTKPHITOrO peryistopa. Eciu ycnoBus
PabOThI CETH 3aCTABJISIOT PETYJISTOP MOTHOCTHIO OTKPBITHCS, TO OH HAUMHAET padoTaTh KaK
HEPETYIUPYEMBIN IPOCCETUPYIOIIUN Y3€El.

Pabora perynsitopa pacmonaraemMoro Haropa aHaJoru4Ha paboTe perymisTopa

AAaBJICHUA, TOJIBKO B OJTOM CJy4dac pPCryjaTop CTapacrcsa ACPiKaTb MMOCTOSIHHOM



3aJIaHHYIO BEJIMYMHY pacrojiaraéMoro Hamopa.
Perynsarop pacxona - 3T0 y3€J ¢ IepEMEHHBIM CONPOTUBIEHUEM, KOTOPOE MO3BOJISET
MOJIIEP>KUBATh OCTOSIHHBIM 33JJaHHOE 3HAYEHUE MPOXOSUIEr0 YEPE3 PEryIaTOp pacxoa.
Perynarop MOXHO yCTaHaBiIMBaTh Kak Ha IOJAOIIEM, TaKk U Ha OOpaTHOM
TpyOorpoBoge. K pabore perymsaropa pacxoma MOXXKHO OTHECTH BCE CKa3aHHOE IpO

PEryJsITOPLI 1aBJICHNA.

2.4.2. Hanago4Hblii pacyeT Tenja0BoOM ceTH
Llenplo HamazOYHOrO pacyera sBISETCS oOecleyeHue MOoTpeduTeNneil pacuyeTHbIM

KOJIMYECTBOM BOJIbI M TEIUJIOBOW 3HEpruu. B pesynbTaTe pacuera ocyiiecTBiIseTcs noa00p
AJIEBATOPOB M MUX COMNEN, MNPOU3BOAUTCSA PACUYET CMECHUTENBHBIX W JIPOCCENUPYIOIINX
YCTPOMCTB, ONpPEAENIETCS] KOJUYECTBO U MECTO YCTAaHOBKM APOCCENbHBIX Mmaib. Pacuer
MOKET MPOU3BOAUTHCS IMPU U3BECTHOM PACIIOIAraéMOM HANOpEe Ha MCTOYHUKE U €ro
aBTOMAaTHYECKOM I1000pe B CiIydae, €Clid 3aJJaHHOr0 Harmopa He JOCTaTOYHO.

B pesynbrare pacuera onpenensitoTcs pacxoabl U MOTEPH HAmopa B TPyOOMpoBOax,
HAIOPHI B y3J1aX CETH, B TOM YHUCJIE pacrojiaraeMbie HAlophl y MoTpeduTenei, TeMieparypa
TETJIOHOCUTENS B y3/aX ceTH (P ydeTe TEIUIOBBIX MOTEPh), BEITWYMHA HU30BITOUHOTO
Haropa y norpeduresnei, Temneparypa BHyTpEHHETO BO3yXa.

JHpoccenupoBanrie M30BITOUHBIX HAMOPOB HAa aOOHEHTCKUX BBOJIaX IMPOU3BOMST C
MOMOIIBIO COTEJ 3JIEBATOPOB M ApoccenbHbIX Imaiid. [IpoccenbHble maiObl nepen
a0OHEHTCKMMU BBOJIaMH YCTAHABIMBAIOTCS aBTOMAaTUYECKHU Ha MOJAIOIIEM, OOpaTHOM WU
00oux TpyOOINpoOBOAaX B 3aBUCUMOCTH OT HEOOXOJUMOIO ISl CUCTEMBbI THAPABINYECKOTO
pexxuma. [Tpu paboTe HeCKOTBKUX HCTOYHUKOB HA OJTHY CETh ONPEIETACTCS paclpeIesiCHue
BOABl M TEIUIOBOM HHEPruM MeExay ucTouHukamu. [lomgBomurcs OamaHc 1O Boae U
OTITYIICHHOW TETUIOBOM SHEPTHEeN MEXI1y UCTOYHUKOM M ToTpedouTensmu. OnpeaensroTcs
MOTPEOUTENM U COOTBETCTBYIONIUNA WM HCTOYHUK, OT KOTOPOTO JaHHBIE MOTPEOUTETH

IMOJIy4aroT BOAY M TCINIOBYIO S9HCPIUIO.

2.4.3. IloBepoyHbIii pacyeT TEMJIOBOI ceTH
[lenpro MOBEPOYHOrO pacyera SBISIETCA OINpeneneHue (aKTUUECKUX pPacxXolloB

TEIJIOHOCUTENS] Ha y4acTKaX TEIUIOBOM CETHM U y MOTpeOUTENeH, a TakkKe KOJIUMYECTBE
TEMJIOBOM DHEPTUU TOJydaeMoW MOTpeOUTEeNeM MpU 3aJaHHON TeMrepaType BOJIbI B
MO/IAI0LIEM TPYOOIPOBOJIE U pacIoaraeMoM Hamope Ha UICTOUHHKE.

CO3I[aHHa$I MaTCMaTH4YCCKasl HMHUTAIIMOHHAsA MOICIb CHCTCMBI TGHJ’IOCHa6)KeHH$I,



CIIyKamas JJisl PELICHNs TOBEPOYHOM 3a/1a4H, MTO3BOJIAET AHAIU3UPOBATh TUAPABINYECKUAN
Y TEIUIOBOM PEKUM pabOThl CUCTEMBI, & TaK)KE€ MPOrHO3UPOBATH U3MEHEHUE TEMIIepaTyphbl
BHYTPEHHETO BO3/yXa y morpeduTteneid. Pacuerbl MOryT MPOBOAMUTHCS MPH Pa3IUUHbBIX
VUCXONHBIX JAaHHBIX, B TOM YHCJE ABAPUMHBIX CUTyalUsAX, HAIPUMEp, OTKIIOYEHUU
OTZIEIBHBIX YYAaCTKOB TEIJIOBOM CETH, IEpPEJayd BOABl M TEIUIOBOW JHEPTMU OT OJHOIO
UCTOYHHKA K APYroMy MO OAHOMY U3 TPyOOIPOBOJIOB U T.1I.

B pesynbTare pacuera onpenensioTcs pacxojbl U IOTEpU Hamopa B TpyOOIIpOBOAAX,
HaTophbl B y3JaX CETH, B TOM YHCJI€ paciojiaraeéMble Halophl y NoTpeduTesne, temmnepaTrypa
TEIUIOHOCUTENS B y3J1aX CETH (MPHU Y4eTe TEIUIOBBIX MOTEPD), TEMIIEPATYphbl BHYTPEHHETO
BO3/yXa y MOTpeOUTENEH, pacXoibl U TEMIEPATyphl BOJIbI HAa BXOJE U BBIXOJIE€ B KaXYIO
cucreMy temonorpediaeHus. [Ipm pabore HECKOJBKMX HCTOYHUKOB Ha OJIHY CETh
ONPENENSAETCS PACIpPENEICHUE BOJABl M TEIUIOBOM DJHEPIHUM MEXKAY HNCTOYHUKAMM.
[TonBoauTcs GanaHC MO BOAE M OTMYILIEHHOW TEIJIOBOM 3HEprued Mexay UCTOYHHKOM U
norpedutensiMu. Onpenenstorca MoTpeOUTeNd M COOTBETCTBYIOIIMNA MM HCTOYHHUK, OT

KOTOPOTO JaHHBIC MTOTPEOUTETHN TOTYIAIOT BOIY M TETUIOBYIO DHEPTHIO.

2.4.4. KoHCTPYKTOpPCKMii pacyeT TenJa0BOM ceTH
[lenpto  KOHCTPYKTOPCKOTO  pacyera  SBISETCS  OINpENeseHHEe  JIUaMEeTpOB

TpyOOIPOBOAOB TYNMHKOBOM U KOJIbLIEBOM TEMJIOBOM CETU MPHU MPOMYCKE [0 HUM PACUETHBIX
pacxo0B MpHU 3aJaHHOM (WJIM HEM3BECTHOM) paclioiaraéMoM HaIllope Ha UCTOYHHKE.

JlanHast 3agadya MOXKET OBbITh MHCIOJIB30BAHA NPH BbIAA4€ pa3pelieHus Ha
MOJIKJIFOYEHUE MOTpeOUTeNell K TEIJIOBOM CETH, TaK KaK B KAYECTBE MCTOYHUKA MOXKET
BBICTYINAaTh JIOOOW y3€lI CUCTEMBbI TEIUIOCHAOKEHMs, HAallpuMep TeruioBas kamepa. g
Oonee THOKOro peleHus JaHHOW 3aJaud IPEeIyCMOTPEHAa BO3MOXKHOCTb H3MEHEHUS
CKOPOCTH JBHMKE€HHUS BOJbI IO YYacTKaM TEIUIOBOM CETH, YTO NPUBOAUT K MU3MEHEHUIO
JAMaMETPOB TPYOONpPOBO/IA, a 3HAUUT U PACIoIaraéMoro Haropa B TOUKE MOJIKIIOYEHUS.

B pesynbrare pacdera ompeneistorcs AMaMETpbl TPYOONPOBOJOB TEIUIOBOM CETH,
pacrnoslaraéMplii HaIrop B TOYKE IOAKIIOYEHUS, PacXonbl, IIOTEPH HAIoOpa U CKOPOCTH

ABUIKCHUS BOJABI HAd YHACTKAX CCTHU, pacCIIojiaraCMbIC HAIIOPbI HA HOTp€6I/ITeJIHX.

2.4.5. PacueT HaA€KHOCTH CHCTEMBI TEIJIOCHAOKEHUA
Ilempro pacuera SIBIIETCS KOJMYECTBEHHAsI OICHKA HAJACKHOCTH TEIIOCHAOKCHHUS

noTpeOuTeNed B TEIUIOBOM CETH CHUCTEM IIEHTPAIM30BAHHOTO TETUIOCHAOXKEHHS U

000CHOBaHUE HEOOXOAMMBIX MEPOIPHUATHH MO JTOCTIXKEHHUIO TpeOyeMon HaJeKHOCTH ISt



Kaxaoro rmnorpedutens. Pacder BbIMOJMHAETCS B COOTBETCTBUM ¢ "Meroaukoi u
QITOPUTMOM  pacyeTa HaJACKHOCTH TEIUIOBBIX CeTe Tmpu  pa3paboTKe CcXeM
ternocHabxkenus roposioB" OAO «I"a3npom nmpomrasy.

OO6ocHOBaHME  HEOOXOIMMOCTH  pEAM3alMM  MEPONPUATHHA,  MOBBIMIAIOIINUX
HAJSKHOCTh TEIJIOCHAOKEHUS TOTpeOuTeNel TeIIOBOM YHEPTHH, OCYIIECTBIISIETCS IO
pe3yabTaTaM KauyeCTBEHHOI'O aHajih3a IOJIYYEHHBIX YHMCIEHHBIX 3HaueHuil. IIpoBepka
7(h(HEKTUBHOCTH peaTnu3aiui MEPOPUATHIA, TTOBBIMIAIOIINX HAJCKHOCTh TEIUIOCHAOKCHUS
MOTpEOUTENEH, OCYIIECTBISIETCS] IyTeM CPaBHEHUS HCXOJIHBIX (TOJIYYEHHBIX 10
peanuzalu) 3HAYEHUM [OKa3aTeleil HaJeKHOCTH, C PAaCUETHBIMU 3HAYCHUSIMU,

MOJYYEHHBIMU TIOCIIE peain3anuu (MOJEITUPOBAHUS PEeATU3aIUN) TUX MEPOTPUITHIA.

2.4.6. Pacuet TpeOyeMoii TeMnepaTypbl HAa HICTOYHHKE
Ilenpro 3amauu sABISETCS OMpENeICHUE MUHUMAJIBLHO HEOOXOIUMOHN TeMIepaTyphl

TETJIOHOCUTENS Ha BBIXOJE W3 MCTOYHUKA Il 00eCTeueHus y 3aJaHHOTO MOTpeOHTens
TEMIIEPATypbl BHYTPEHHEIO BO3/1yXa HE HUKE PACUECTHOM.
AHaIM3 OTKJIIOUCHHUM, TMEPEKITIOYSHUM, TMOWCK OJIMKaIIel 3amopHOM apMaTyphl,

OTKJIIOIIaIOIllef/'I Y4aCTOK OT HCTOYHUKOB, UJIN ITOJIHOCTBIO I/IBOJII/IPYI-OHICﬁ Y4aCTOK M T.HO.

2.4.7. IIbe3oMeTpuyecKkuii rpapuk
[{enbr0 TOCTpOEHUS THE30METPUIECKOTO TpaduKa SIBISETCS HATIISTHAS WILTIOCTPAINS

PE3yAbTATOB TUAPABIMUECKOrO pacuera (HajJaJouHoro, IOBEPOYHOr 0, KOHCTPYKTOPCKOTO).

[Tee30MeTp mpencTaBiseT co0oit rpaduIecKuil JOKYMEHT, Ha KOTOPOM H300paKeHBI
JUHUY JIaBJICHUN B TIOJAIOMIEH M 0OpaTHON MarucTpaysix TEIIOBOM CETH, a TaKkKe TPo(uiib
penbeda MECTHOCTH - BJIOJIb OMNPENEICHHOTO MYTH, COCIUHSIOINIETO MEXIY COOOM JBa
IPOU3BOJIBHBIX y3Jia TEIUIOBOM CETH IO HEpPa3pblBHOMY MOTOKY TemioHocuTens. Ha
MbE30METPUYECKOM TpaduKe HArjsiJHO MpEACTaBICHbl BCE OCHOBHBIE XapaKTEPUCTHKU
peXuMa, IOJIyYEHHBIE B pE3YyJIbTATE TUAPABINYECKOrO PACUYETA, 10 BCEM y3J1aM M y4acTKaM
BJIOJIb BBIOPAHHOTO IMYTHU: MaHOMETPUYECKHUE AAaBJEHUS, MOJHBIE U YACIbHBIE MOTEPU
Haropa Ha y4YacTKax TEIUIOBOM CETH, paclolaracMmble JABJIEHUS B KaMepax, pacxobl
TEIUIOHOCUTENS, MEPEnajbl, CO3JaBAEMbIE HA HACOCHBIX CTAaHLIMSAX M HUCTOYHUKAX,

N30BITOYHEIE HaIlOpPhbI U T.A.
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Pucynok 2.13 - [Ibe3o0MeTpuyecknii rpadpuk

I_[BGT U CTUJIb JTUHHUU 3a1a€TCA I10JIb30BATCIIEM.

B Ttabnuie mox rpadukoM BBIBOASATCS U1 KaXKIOTO y3ja CETH HaMMEHOBAHWE,
reoac3ndcckKkass OTMETKaA, BBICOTaA HOTp€6I/ITeJIH, HAIIOpbl B IIOA4AIOIICM H O6paTHOM
TpyOOIpOBOAaX, BEIMUMHA JPOCCEIMPYEMOI0 HAaropa Ha maidax y morpeouree, morepu
Haropa mo y4acTKaM TEIJIOBOM CETH, CKOPOCTU JABWKECHUS BOJIbBI HA y4acTKax TEILUIOBOU
cetu u T.1. KomuuectBo BhIBOAMMON Toa rpadukoM HHPOpMAIMKM HACTPAUBAETCA

IIOJIB30BATCIICM.

2.4.8. PacueT HOPMATHBHBIX NOTEPb TEIIa Yepe3 U30JISIIHUI0
Ilenpro TaHHOTO pacyera SIBISETCS ONPEEICHHE HOPMATHUBHBIX TEIUIOBBIX NOTEPH

yepe3 U30JISLUI0 TPYOOIIpOBOAOB. TEIUIOBbIE MOTEPU ONPEAEISIOTCS CYMMapHO 3a IO C
pa30uBkoii Mo Mecanam. [IpocMoTpeTs pe3yapTaThl pacieTa MOKHO KaK CyMMapHO O BCer
TEIJIOBOM CETH, TaK U MO KAXKAOMY OTAEIIBHO B35TOMY MCTOYHHUKY TEIUIOBOW DHEPTHM U
KOKJIOMY LeHTpanbHOMY TerioBoMmy NyHKTY (LITII). Pacuer Moxker OBITh BBINOJHEH C
Y4ETOM MONPABOYHBIX KOA()PHUIIMEHTOB HA HOPMBI TEIJIOBBIX MTOTEPb.

Pe3ynbTaThl BRIMOJIHEHHBIX pacyeTOB MOXKHO 3KcTopTHpoBaTh B MS EXcel.



