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COCTAB JOKYMEHTA

OO0ocHOBBIBaIOIIIME MaTepUaldbl K CXEME TEIIOCHAOKEHUS, SBISIONINECS €e

HEOTHhEMJIEMOM JaCTbIO, BKIIFOYAKOT CICAYIOIMINUC I'JIaBbI:

I'maBa 1

I'nmaBa 2

I'masa 3

I'nmasa 4

I'masa 5

I'maBa 6

I'naBa 7

I'masa §
I'masa 9

I'masa 10

I'maBa 11

"CyuiecTByioliee TMoJiokeHue B cdepe MNpou3BOACTBA, Mepenayn U
noTpeOIieHUs TEIIOBOM SHEPTUU IS 1esiel TerocHa0keHus "

"[lepcriekTuBHOE  MOTpeOJeHHWE  TEIJIOBOM  SHEPrUM  Ha  IIEIHU
TeIIoCHa0KeHus";

"DNeKTpOHHAs MOJIETb CUCTEMBbI TEIJIOCHA0XKEHUS TIOCENIEeHNUs, TOPOICKOTI0
oKkpyra';

"IlepcriekTuBHBIE OajaHCHl TEIUIOBOM MOIIHOCTH HCTOYHHKOB TEIUIOBOU
DHEPTUH U TEIUIOBOM Harpy3ku';

"[lepcriekTuBHBIE OajJaHChl MTPOU3BOAUTEIHLHOCTH BOJOMOATOTOBUTEIBHBIX
YCTaHOBOK u MaKCUMaJIbHOTO MoTpeOIeHUs TEIMJIOHOCUTEIS
TEIUIONOTPEOISIFOIIMMHI  YCTAHOBKAaMU TIOTpeOuTeNeld, B TOM 4YHCIE B
aBapUMHBIX peKUMax";

"[IpenyioxkeHust MO CTPOUTENBCTBY, PEKOHCTPYKIUU U TEXHUUYECKOMY
MEPEBOOPYKEHUIO UICTOYHUKOB TEIJIOBOM dHEPTrUn';

"IIpennoxkeHns 1O CTPOUTENBCTBY M PEKOHCTPYKLHHU TEIUIOBBIX CETEH U
COOpYKCHUH Ha HUX';

"[lepcrieKTUBHBIC TOTUTUBHBIE OAJIaHCHI'";
" ",
OrieHKa HAJCKHOCTH TETUIOCHA0XKEHU'";

"OGoCHOBaHHWE MHBECTUIMH B CTPOUTEIBCTBO, PEKOHCTPYKLHUIO U
TEXHUUYECKOE IEPEBOOPYkKEHUE";

"O0ocHOBaHHE MPEIIOKEHUS o ONpeEICHUIO eIUHOU
TEIUIOCHA0KAIOIIEH OpraHu3amnun’.
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['naBa3 DileKTpOHHAS MOJIeJIb CHCTEMbI TEIUIOCHAOKEHHS TOPOJACKOr0 OKPyra
3.1. O6une cBegeHus

Cucrema LEHTPAIU30BAaHHOTO TEIJIOCHAOXKEHUS — OJHAa M3 HauboJee CIOXKHBIX
oTpaciel J>KUIUIIHO-KOMMYHAJIBHOTO XO3SHCTBa € TOYKM 3pEHUS HHXKEHEPHOU
UH(PpaCTPyKTypbl, YTO TPeOyeT MPUMEHEHUs] CUCTEMHOTO KOMILIEKCHOTO MOJIX0Aa s
pelIeHns TeKYIUX 3a/1a4 ¥ MIIaHUPOBAHMUS.

Co3naBaeMas B mpoliecce pa3pabOTKA CXEMbI TEIUIOCHAOKEHUSI «DJIEKTPOHHAS
MOJIETTb CHUCTEMBI TEIJIOCHA0KEHHs», TMO3BOJISIET MPOBOJIUTH HAa €€ OCHOBE aHaIH3
CYILIECTBYIOIETO MOJIOXKEHUS B chepe TerocHab) eHust Topoaa MypMaHCK.

DNEeKTpOHHAs MOJIeNb CUCTEMBI TEIUIOCHA0XKEHUsI co3/jaHa Ha 0a3e MporpaMMHO-
pacueTHOTO KoMmIuiekca «Zulu 7.0».

[enu pa3pabOTKu IEKTPOHHOU MOJIEIH:

e co3maHus eAuMHOW WHOOPMAIMOHHOW  MIaTGopMbl MO  CHCTEMaM
TEIJIOCHA0XKEHHS TOPO/Ia;

e MOBBIIEHUS d()PEKTUBHOCTH MHPOPMALMOHHOTO 00ECIEYeHHs POLECCOB
TOPUHATHS pElIeHUd B O0JACTH TEKyIero (PyHKIMOHUPOBAHUS W
MEePCIEKTUBHOTO PAa3BUTHUS CUCTEMbI TEIIJIOCHA0KEHUS TOPO/IA;

® T[POBEJCHUS €AMHON MOJMTHKMA B OpPraHM3alUU TEKYIIEH AesTeIbHOCTH
OpeAnpusiTAd U B NEPCHEKTUBHOM  Pa3BUTUU  BCEH  CHCTEMBI
TEIJIOCHA0XKEHHS TOPO/Ia;

e obecrieueHus] yCTOMYMBOTO TPAIOCTPOUTEIHHOTO PA3BUTHSI TOPO/IA;

® pa3pabOTKU Mep JJIsl TIOBBIIICHUSI HAJIEKHOCTH CUCTEMBI TEIJIOCHAOKEHUS
ropoja;

® MHUHUMHU3AIMU BEPOSITHOCTU BO3HMKHOBEHMS aBapUNHBIX CHUTYyallMil B
CHUCTEME TeIJTIOCHAOXKCHUSI.

Pa3paboranHas »reKTpoHHas MOJENb NpeIHa3HaueHa NIl PEHICHHs CIIeTYIONUX
3a/ay:

e Co37aHUsl OOUIETOPOJCKON JJIEKTPOHHOW CXEMbl CYIIECTBYIOIIUX H
MEPCTIEKTUBHBIX TEIJIOBBIX CETEH M 00BEKTOB CUCTEMBI TETNIOCHAOKEHUS T.

MpraHCK, IMPUBA3aHHBIX K TOIIOOCHOBC IopoJa,

57-14 OMIICT 03.00
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ONTUMU3AIMHU CYIICCTBYIONEH CHCTEMBI TEIJIOCHAOKECHHS (ONMTHUMU3AIUS
THAPABIMYECKUX  PEXKHUMOB,  MOJCIHPOBAHUE  IEepepacIpeae/ICHHs
TEIJIOBBIX HArpy30K MEXAY HCTOUYHHMKAMHU, OMpENeNICHHE ONMTHUMAaIbHBIX
JTUAMETPOB TPOCKTUPYEMBIX M PEKOHCTPYHPYEMBIX TEIUIOBBIX CETeH u
TEIUIOCETEBBIX OOBEKTOB H T.11.);

MOJICIUPOBAHUSI ~ TEPCIEKTUBHBIX  BapHAaHTOB  PAa3BUTHS  CHCTEMBI
TeTTIOCHAOKCHUS (CTpOUTETBCTBO HOBBIX u PEKOHCTPYKIIHS
CYIIECTBYIOIIUX HMCTOYHUKOB TEIUIOBOM SHEPIruH, IepepacnpeencHme
TEIJIOBBIX HArpy30K MEXJIy HCTOYHHKAMH, OMpPEICICHHE BO3MOKHOCTH
MOAKJIIOYEHUST HOBBIX TMOTPEOUTENIC TEIMIOBOM SHEPTHH, OMpEaeIICHHUE
ONTHUMAIBHBIX BapHAHTOB KAadYeCTBEHHOTO M HAJAECKHOIO0 OOCCIeUeHUs
TEIJIOBOM PHEprueil HOBBIX MOTPEOUTENCH U T.11.);

OTICPAaTHBHOTO  MOJICTUPOBAHUS  OOCECIEUeHUs TEIUIOBOM  JHepruei
nmoTpeduTenel Mpyu aBapuMHBIX CUTYaITUsIX;

OTIEPATUBHOTO TMONyYeHUs HHGOPMAIITMOHHBIX BHIOOPOK, CIIPABOK, OTUYETOB
M0 CHCTeME B IIEJIOM [0 CHCTeMe TeIUIOCHAOXKEeHUsT Topojia U TI0

OTACJIBHBIM €€ 3JICMCHTAM.

3.1.1. I'pa¢uueckoe npeacTraBjieHHEe 00bEKTOB CHUCTEMbI TEIUIOCHAOKEHHS C

NPUBSA3KOH K TONMOJOTHYeCKO OCHOBE

B kauecTBe 6a30BOro NporpaMMHOr0 00ECIIEUEHHs ISl PeaTn3aliy JICKTPOHHON

MOJIENIA CHUCTEMBI TeIUIOCHaOXeHus: ropoga MypmaHck ObUT BBIOpaH MPOTPaMMHO-

pacuetHbiii komruieke Zulu 7.0. IIpu pabGote ¢ mporpammoil He TpeOyroTcs TiyOoKue

3HAHUS M0 MPOTPAMMHPOBAHUIO, TOCTATOYHO YE€TKO U I'PaMOTHO C(HOPMYIUPOBATH IIEIH,

M C IOMOMIBIO UMCIOIUXCA MHCTPYMCHTOB, PCHINUTD IOCTABJICHHBIC 3a/1a4H.

Huxe nOpeaAcCTaBJICHO KpPAaTKOE€ OIIHCAaHUC (bYHKHHOHaIH)HBIX BO3MO>KHOCTEH

ocHOBHBIX Moxayiei PIIK, HEOOXOMUMBIX i CO3MaHMsI U JAIbHEUIIEH KCIUTyaTaIlluu

OM:

reouHdopmarmonHas cucrema [ IC Zulu;

MakeT pacueToB ceTe TerocHadxeHus: ZuluThermo;
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[Tpr HEOOXOAMMOCTH CO3JAAHUS HECKOJNBKUX pPabdO4YMX MecT U paboThl depes
WuTepHer - cepeep reonHpopmManoHHoi cuctemsl Zulu Server;

[lo oxkoHuanum  BHeApEHHWS  3aKa3uWK  CaMOCTOSITEIIBHO  OIpEeNessieT
1eJIeCO00Pa3HOCTh PA3BUTUS JAaHHONW CHCTEMBI M HEOOXOIWMOCTh TNPHOOPETEHUS U

BHEJPEHHUS TOTIOTHUTENBHBIX MOTYJICH.
3.2.T'eonndopmanuonnas cucrema (F'MC) Zulu

I'MC Zulu — reoundopmaionnas cucrema oOecrieduuBaromias coop, XpaHeHHeE,
00paboTKy, JOCTym, OTOOpakeHHE H  PACIpPOCTPAHEHHE  MPOCTPAHCTBEHHO-
KOOPJIMHUPOBAHHBIX  JIaHHBIX,  [O3BOJISIONIEE  OCYIIECTBIATH  MOJEIMPOBAHUE
WH)XCHEPHBIX KOMMYHUKAIIUN U TPAHCIIOPTHBIX CHCTEM.

I'eonndpopmanmonnas cuctema Zulu mnpegHasHaueHa it co3mganus [UC
MPWIOKEHUM, TPEOYIONINX BHU3yalU3allud MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM U
pacTpoBOM BHJIE, aHATN3a UX TOIMIOJIOTUU M UX CBSI3U C CEMAaHTHYECKUMHU 0a3aMH JaHHBIX.

C nmomouipto Zulu MOXHO cO3/1aBaTh BCEBO3MOXKHBIE KapThl, WM IUIAH-CXEMBI,
BKJTIOYAsi KAPTHI U CXEMBI HH)KEHEPHBIX CETEH C MOAICPKKON UX TOMOJIOTHH, padOTaTh €
OOJIBIIIMM KOJIMYECTBOM PACTPOBBIX M300paXKEHUH, OCYIIECTBIATH KCHOPT U HUMIIOPT
JAHHBIX PA3JIMYHBIX UCTOYHUKOB.

['MC Zulu no3BonsieT IMIOPTUPOBATH JaHHBIE U3 TaKUX Mporpamm kak Maplnfo,
AutoCAD Release 12, ArcView. B pesynbrare ummnopra OyayT MOJdy4deHbl BEKTOPHBIC
CJIOM C TOTOBBIMH OOBEKTaMH, MPH ITOM BCE XapaKTEPUCTUKH, TaKMe KaK MaciTad, BeT
u 1p. Oynyt coxpanensl. Ecian k o0bekTamMm B 0OMEHHOM (opMaTe Oblja MpUKpEIUIeHa
0a3a JaHHBIX, TO OHA TaK K€ UMIOpPTHpYyeTcs B Zulu.

[Tomumo wummopta Zulu MO3BOJSET AKCIOPTUPOBATH TpadUUecKue ITaHHBIC B
takue ¢opmatel kak: .DXF, .MIF/.MID, .BMP, Shape .SHP. Dkcnopt cemanTrueckux
JTAHHBIX BO3MOJKEH B JIEKTpOHHYI0 Tabnuiy Microsoft Excel nnu ctpanniyy HTML.

PykoBOACTBO MOIB30BaTENs 3JICKTPOHHONH MOAENH pa3pabOTaHO HAa OCHOBAHWUU

pyxoBojictB o 'MC Zulu (7.0) u ZuluThermo, npeactaBieHHBIX MPOU3BOJUTEIIEM.

3.2.1. Bosmosxknoctu 'MC Zulu

Cucrema O6J'IaIIaGT CICAYIOIIUMU BO3MOKHOCTAMMU:

57-14 OMIICT 03.00
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CoznmaBaTh KapThl MECTHOCTHM B Pa3IUYHBIX T'eorpaUuecKux CUcTeMax
KOOpAMHAT M KapTorpad@uyeckux NpPOEKIHsIX, OTOOpa)KaTh BEKTOPHbBIC
rpaduyeckne qaHHBIC CO CTIKUBAHUEM H 0€3;

OcymiecTBisATh 00pabOTKYy pacTpOBBIX H300pakeHuit (popmatoB BMP,
TIFF, PCX, JPG, GIF, PNG npu nomoiyd BCTPOEHHOTO TpauuyecKoro
penakTopa;

[Tonb30BaThCsl JAHHBIMU C CEPBEPOB, MOJICPKUBAIOIINX CHEIUPUKALINIO
WMS (Web Map Service);

C moMoIIpi0 Co37AaBaEMbIX BEKTOPHBIX CJIOEB ¢ COOCTBEHHBIM OWHApPHBIM
dbopmatom, oOecrieynBarOIIUM BBICOKYIO CKOPOCTh PabOThI, BEKTOPU30BAThH
pacTpoBbie U300pAKEHNUS;

[Ipu BekTOpW3allMKM  HCMNOJB30BAaTh KaK TMPUMHTHBHBIE  OOBEKTHI
(CHMBOJIBHBIC, TEKCTOBBIC, JMHCHHBIC, IUIOMAIHBIC) TaK ¥ THUIIOBBIC
O00BEKTHI, OMUCHIBAEMBIE CAMOCTOSTEIHHO B CTPYKTYPE CIIOS;

PaGorath ¢ ceMaHTHYECKUMHU JaHHBIMH, MOJKIIOYACMBIMA K CIIOK U3
BHemHuX uctouyHukoB BDE, ODBC unu ADO uepe3 ommcatenu 6a3
JMaHHBIX (TIONydaTh JaHHble MOKHO W3 Tabmuiy Paradox, dBase, FoxPro;
Microsoft Access; Microsoft SQL Server; ORACLE u apyrux uCTOYHHUKOB
ODBC unu ADO);

BhITIONTHATE 3ampockl K 0a3aM JaHHBIX C OTOOpaKCHHEM pe3yiIbTaTOB Ha
kapte (TIOMCK oOmpeaeneHHOW uH(OpMaIuy, HaX0XKJICHUE CYMMBI,
MaKCHUMaJIbHOTO, MUHUMAJIBHOTO 3HAYEHUS, U T.11.);

BBITIONIHATE  TIPOCTPAaHCTBEHHBIC 3ampoChl MO OOBEKTAM KapThl B
cooTtBeTcTBUU co crienupuramusmu OGC;

CosznmaBath MOJIeIb pelibepa MECTHOCTH M CTPOUTH HAa €€ OCHOBE U30JIMHHH,
30HBI 3aTOIUICHHS TPOMHIIA U PacTphl pesibeda, pacCUNTHIBATE TUIOIIAIN U
00BEMBI;

DKCMOPTUPOBATh JaHHBICE W3 CEMAHTUYCCKOM 0a3bl WM  pPe3yJIbTaThl
3ampoca B 3JeKTpoHHYI0 Tadnuity Microsoft Excel unu ctpanuiyy HTML;
[IporpaMMHO WM 1O CEMAHTUYECKUM JaHHBIM CO3/1aBaTh TEMATHYECKHE

pacKpacCkKu, € IOMOIIBIO KOTOPBIX MCHACTCA CTUJIb OT06pa)KeHI/IH O6’BCKTOB;
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BeiBouTh A1 Bcex OOBEKTOB CIIOSI HAAMUCU WM OUPKH, TEKCT HAJIUCH

MOXET Kak OpaTbCsi M3 CEMaHTUYEeCKOM 0a3bl JaHHBIX, TaK M

MIEPEOTPEAETATHCS MPOTPAMMHO;

Otobpaxarb 00BeKTHl cij0i1 B (opmare 1nceBro-3D mo3BossonieM

BU3YQJIM3UPOBATECS OTHOCHTEIBHBIE BBICOTHI OOBEKTOB (Hampumep,

BBICOTHI 371aHUN);

Co3naBaTh U HUCIIOJIB30BaTh OMOIMOTEKY IpaQUUECcKUX 3JIEMEHTOB CUCTEM

TEIUIOCHA0KEHUS U PEXKUMOB UX (PYHKIITMOHUPOBAHUS;

Co3gaBaTh  pacueTHblE  CXeMbl HWH)XGHEPHBIX  KOMMYHMKAaIMi ¢

aBTOMAaTHYECKUM (POPMUPOBAHUEM TOMOJOTHMH CETH U COOTBETCTBYIOIIUX

0a3 JaHHBIX;

W3MeHATh TOMOJIOTHIO CETEeH U peKUMbI padOTHI €€ JIEMEHTOB;

Pemate Tomomormveckme 3amauu  (M3MEHEHHE COCTOSHHS OOBEKTOB

(mepekitoueHus1), MOUMCK OTKIIIOYAIOUIMX YCTPOMCTB, MOUCK KpaTyanIIMX

myTeH, MOUCK CBS3aHHBIX 0OBEKTOB, MOUCK KOJIEL);

Jlnst OBICTpOro TepeMelieHus B HY)KHOE MECTO KapThl YCTaHaBIUBATh

3aKJIQAKH (3aKjIa/iKa Ha TOYKY Ha MECTHOCTHU C ONPEACIIEHHBIM MacIITaboM

0TOOpakKeHUs U 3aKiajika Ha ONpe/esIeHHbI 00BEKT ciosl (BechMa ya00HO,

ecii 00BEKT - ABMKYITUICS TIO KapTe));

C momoIIpi0 MPOEKTOB PacKphIBaTh CTPYKTYpPY TOTO HJIM MHOTO OOBEKTa,

M300paXKEHHOTO Ha KapTe CXEMaTUYHO;

Co3pnaBaTh MaKeTHI ICUATH,

NmnoptupoBats rpaduueckue pgannble wu3  Maplnfo (MIF/MID),
AutoCAD Release 12 (DXF) u ArcView (SHP);

OkcnopTupoBath rpaduueckue nanasie B Maplnfo (MIF/MID), AutoCAD

Release 12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

Co3naBatb Makpochl Ha si3bikax VB Script nim Java Script;

Ocy1iecTBIsATh MPOTPAMMHBIN JOCTYII K JaHHBIM Yepe3 00BbEKTHYIO MOJIEINb

U1l HAlIMCaHUsl COOCTBEHHBIX KOHBEPTEPOB;

CoznaBaTh COOCTBEHHBIE NPUIIOKEHHS, padOTAIOIIME MOJ YIpPaBICHUEM

Zulu.
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3.2.2. Opranu3auus rpadgpuyeckux JaHHBIX

I'paduueckue maHHbBIE OpraHU30BaHbl MOCHOWHO. Croil sABISIETCS OCHOBHOMU
uHpopManoHHON enuHMIEH cuctembl. Kaxablii OOBEKT CJIOS UMEET YHHUKAJIbHBIN
uaeHtugukatop (ID wimm «ximou»). B mporpaMMe NpUMEHSIOTCS CIEAYIOIIUE THIIBI
CJIOEB:

® BEKTOpHBIE CJIOU;

® pacTpOBBIC CIIOH;

e ciuou penbeda;

e ciou c cepsepoB WMS (Web Map Service).

BekTopHbIe ciion

OOBEKTHI BEKTOPHOTO CIIOSL AEHATCA Ha  TPOCTHIC (IpUMUTHUBEI)

u TUTIOBBIC (KJTacCU(PHUITIPOBAHHBIE OOBEKTHI).

[IpUMHUTHBBI MOTYT OBITH:

® TOYECYHbIE (MMKTOTPAMMBbI UJIH «CUMBOJIBDY);
® TEKCTOBHIC;

® JIMHEWHBIC (TMHUU, TIOJUIUHUN);

e [UIONIaJHbIEC (KOHTYPBI, IOJIUKOHTYPHI).

Turnossle 00BEKTHI OIMCHIBAIOTCSA B OMOJIMOTEKE TUIIOB O0BEKTOB. KaKIbIil THII
OMUCHIBACT IIJIONIAITHOM, JTUHEWHBIA WM CUMBOJIBHBIA TUIOBOW TrpaduuecKkuil OOBEKT,
UMEET TMOJbh30BATEIILCKOE Ha3BAaHUE H MOXKET OBITh CBS3aH C COOCTBEHHOM
CEMAHTHUYECKOI 0a30l JaHHBIX.

Kaxnprii Tum oObEeKTa MOXKET MMETh HECKOJBKO PEXHUMOB, KOTOPHIE HMEIOT
MOJIb30BAaTEILCKOE Ha3BaHWE, W 3aJal0T Pa3IMYHbIE CIOCOOBI OTOOpa)KeHUsI JAaHHOTO
TUTIOBOTO OOBEKTA.

TumnoBbie 0OBEKTHI MOTYT OBITH:

® TOYCYHBIC (MUKTOTPAMMBI UJITH «CUMBOJIBI»);
® JIMHEWHbIC (JIMHUU, TIOJUINHUN);
e [UIOAAHBIE (KOHTYPBI, TOJIUKOHTYPHI).

ATpuOyTHBHBIE WM CEMAHTUYECKHE JlaHHbIE BEKTOPHOI'O CIIOSl XPaHATCA BO

BHEIIIHEM HWCTOYHUKE JAHHBIX U MOAKIIOYAIOTCS K CJIOK0 uepe3 COOCTBEHHBIH OMHUCATENh

0a3bl naHHBIX. K 0IHOMY CJI0I0 MOXKET ObITh MOAKIIOUEHO MONEPEMEHHO MIPOU3BOIBHOE
57-14 OM IICT 03.00
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YHCIIO CeMaHTHYeCKUX 0a3 JaHHbIX. [I[pUMUTUBBI MOJB3YIOTCA OOIIEH CEeMaHTUYECKON
0a30i JaHHBIX, TUMOBBIE OOBEKTHI - COOCTBEHHOW IJiI KaXJA0ro THma (OJHAKO IS
Pa3HBIX TUIIOB MOYKHO MOJKIIOYUTH OJHY U Ty ke 0a3y).

Pacrpossle ciion

PactpoBbiM croemM MoOxeT OBITh JIUOO OTACIBbHBIA PACTPOBBIM OOBEKT, JIHOO
rpynmna pacTpoBbIX 00BEKTOB. PacTpoBasi rpymnma MOXKET COJepKaTh MPOU3BOJIBHOE
YHUCJIO PacTPOBBIX OOBEKTOB WIIA BIIOKEHHBIX PacTpOBbIX rpynm. Yuciao pacTpoB B ciioe
OTPaHUYEHO JIMIIb JUCKOBBIM MPOCTpaHCTBOM (Zulu cmpaBisieTcss ¢ TojieM H3
HECKOJIbKUX THICAY PACTPOB).

[ToxnepxxuBaemsbie hopmatsl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.22.1. Padora ¢ cucTeMaMH KOOPAMHAT M KapTOorpaQuyecKuMHU

NMPOCKINAMHU

I'paduyeckre maHHBIE MOTYT XPAaHHUTHCS B PA3IMUHBIX CHCTEMaX KOOPJIWHAT U
0TOOpaXXaThCsl B PA3JIMYHBIX MPOEKIUSIX TPEXMEPHOU MOBEPXHOCTH 3€MIIH Ha TIOCKOCTb.

Cucrema npejyiaraet Habop MpeAOINpPeeICHHBIX CUCTEM KoopauHat. Kpome Toro
MOJb30BaTENb MOXKET 3aJaTh CBOK CHUCTEMY KOOpPJIMHAT C WHIWBUIAYAIbHBIMU
napaMeTpamu JJIsl OICPKUBAEMBIX CUCTEMOM TPOEKITUH.

B yacTtHOCTH 3Ta BO3MOXXHOCTH MO3BOJISAT, IPU U3BECTHBIX MapaMmeTpax (KIrdax
nepexo/ia), MPUBA3bIBAThH JJAHHbBIC, XPAHSIIUECS B MECTHON CHUCTEME KOOPAWHAT, K OJTHOMN
13 rI100abHBIX CHCTEM KOOPJIMHAT.

I[aHHBI@ MOXKHO IIEPCIIPOCIIUPOBATH U3 O)IHOﬁ CHUCTEMEBI KOOPpAWHAT B APYTYIO.

3.2.2.2. OpraHu3anusi CEeMAHTHYECKHUX JTaHHBIX

CeMaHTHUYECKHE JaHHBIC IIOAKIHOYAKOTCA K CJIOK HW3 BHCIIHUX HWCTOYHHKOB
Borland Database Engine (BDE), Open Database Connectivity (ODBC) wiu ActiveX
Data Objects (ADO) uepe3 onucarenu 0a3 JaHHBIX.

HonyanI) JaHHBIC MOKHO U3:

e TaGmun Paradox, dBase, FOXPro;
e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

57-14 OMIICT 03.00
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e jpyrue ucrounrku ODBC wiu ADO.

e Bo3MoxeH UMIOPT/IKCIOPT JAaHHBIX B CIENYIONINE (OPMATHI:

e Maplnfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e DOkcnopt kapTel (Windows Bitmap (BMP));

e DOkcnopt cemantuueckux naHHbix (Microsoft Excel, HTML, texkcToBbIit
dbopmar).

3.2.2.3. IlpeacraBiieHHe TaHHBIX HA KapTe

Kapra moxer conepxath Mpou3BOJIbHOE YHCIIO Tpadudeckux cioeB - OIHU U Te
)Ke rpaduyuecKue CIOM MOTyT OBITh TOMEIICHBI B pa3Hble KapThl C pPa3HBIMU
HacTpolikamu oToOpaxeHusi. Kapra mMeer BO3MOKHOCThH 3a/laHUsl TOJIH30BaTEIHCKOTO
UMEHHU, IIBeTa (JOHA U MACIITAOHOM CeTKH.

JlanHble, XpaHSIIMXCS B Pa3HBIX CHCTEMaxX KOOPJIMHAT, MOKHO OTOOpakaTh Ha
OJIHOH KapTe, B OJIHOM W3 KapTorpaduueckux npoekiuii. [Ipu 3ToM nmepecuer KoopauHaT
(eciiu oH TpebyeTcs) M3 OJHOTO JaTymMa B JAPYrod U U3 OJHOM MPOCKIUU B JAPYTYIO
MPOU3BOJIUTCS TP OTOOpakeHnH "Ha JieTy".

[IpuMUTHUBBI MOTYT UMETh WUHAUBUIYAIbHBIC CTUIN OTOOpakeHus (I[BET, CTUIIb,
TOJIIIMHA JIMHWUMA, IBET W CTWJIb 3aJMBKHU; MUKTOrpaMma; ¢GopMar Tekcra). TumoBbie
00BEKTHI UMEIOT CTHJIb B 3aBUCUMOCTH OT PEKHUMa (COCTOSIHHS ), KOTOPBIN OMpeesieTcs
B OWMOIMOTEKH THUIOB OOBEKTOB cjosi. CTUIIb NPUMUTHUBOB MOXET MEPEOINPEaesITh
KapTOH - 1711 BCEX MPUMUTHUBOB MOKHO MIPUHYAUTENBHO 33/1aTh OJIUH CTUJTb.

Ctusib 00BEKTOB MOYKHO MEHATH C IIOMOIIBI0 TEeMaTHYECKUX packpacok. [Ipu stom
packpacka MOKeT ObITh CO3/[aHa 10 CEMAaHTUYECKUM JIaHHBIM WJIA TPOTPAMMHO.

EcTh BO3MOXXHOCTH BBIBOJMUTH JIi BCEX OOBEKTOB CIOS HAAMUCU WU OHUPKH.
TexkcT HagmUCH MOXKET OpaThCs U3 CEeMAHTHUECKON 0a3bl JaHHBIX. TEKCT HAIIMUCH TaKKe
MOXET TEepPeonpeAessIiThCS NPOrpaMMHO. BUpKHM TeHepupyrOTCS aBTOMAaTUYECKH, HO
MOTYT IIOTOM PAacCTaBIATHCA IOJb30BATEIIEM B HYKHOE PACIOJIOKEHHWE U B HYXHOU

OpHUEHTALINH.
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11



OBOCHOBbIBALLNE MATEPUAITBI K CXEME TENNOCHABXEHWA MO rOPO MYPMAHCK C 2014 MO 2029 oA
IMABA 3. AJIEKTPOHHAA MOJIEJTb CUCTEMbI TENNOCHABXEHWA TOPOACKOrO OKPYTA

Jlist OBICTPOTO TEepeMelIeHNs] B HY)KHOE MECTO KapThl MOXXKHO YCTaHAaBJIMBATh
3aKJMaJKU. 3aKiagka Ha TOYKY HAa MECTHOCTH C ONpPEICIICHHBIM MAacIITaboM
OTOOpaKEHUS.

KapTy MOXHO meuaTath C pa3jMYHBIMHA ONIUSAMHU (HA OIHON CTpaHMIEC WU
HECKOJIBKUX CTPaHWIIAaX, B 33JaHHOM MAacIITa0e WM BIIMCAB B 3aJlaHHbIC Ta0apuThl, Ha

CTpaHUIaX JJIs MOCICAYIOIICH CKISHKH | T.1I.).

3.2.2.4. Opranu3anusi KapT

Hmeetrcss BO3MOXKHOCTH YIOOHO OPTaHW30BaTh KapThl, OOBEAMHECHHBIC OOIICH
TeMaTuKoi. COBOKYITHOCTh KapT, OOBEIMHEHHBIX OOIIUM ITOJIh30BATEILCKAM UMEHEM H,
ecyi TpedyeTcsi, HabOPOM HEePapXUUECKUX CBSI3EH MEXTy STUMHU KapTaMu, PEICTaBISET
c00O0 MPOECKT.

B pamkax mpoekra KapThl MOXHO CBS3BIBaTh MEXAY COOOW C ITOMOIIBIO
THIIEPCCHUTOK. [ MItepcchuika onpenenseTcss OT 00beKTa B OJTHOW KapTe K APYrod KapTe C

yKa3aHHEeM MECTOPACIIOJIOKEHHUS U MacIuTaba.

3.2.2.5. PenaktupoBanue 00beKTOB

JlJis peiakTUpOBaHus U BBOJa OOBEKTOB MPEyCMOTPEHBDI:
Bo3moxHOCTH BBOJIAa M peJaKTUPOBAHMSL:

® BBOJ C SKpaHa MBIIIKON

® BBO/I 10 KOOPJIMHATaM C KJIaBUATYypHI

® TpPacCUpPOBKA JIMHUUI

® aBTO3aMbIKaHUE KOHTYpOB

® BbIPE3Ka/KOMUPOBAaHUE/BCTABKA - TyOIMpOBaHUE

® T[OBOPOT OOBEKTA.

e Omneparnun orMenbl/Bo3Bpara aeiictus (Undo / Redo).
PenaxTrpoBanue rpymibl 00bEKTOB:

e yJaJeHue - IEPEMEIICHHUE;

e nyOnupoBaHMUE,;

® II0BOPOT - BbIp€3Ka/KONMUPOBAHNE/BCTABKA.

L4 Pe,Z[aKTI/IpOBaHI/Ie 3JIEMEHTOB O0BEKTA:

57-14 OMIICT 03.00
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® TIcpeMelIeHUe/yIaleHne/BCTaBKa Y3JI0B;
e [epeMeleHue/ ynaneHue peoep;
e pa30ueHHUE yJacTKa CUMBOJIBHBIM O0OBEKTOM;

® TpaHcopMaIusi.

3.2.2.6. BexTopHble oBep ieiiHbIe ONepaAlNU

Osgepreil - omepamysi HAJIOXKEHHS APYr Ha Jpyra ABYX WM Oojee ClOeB, B
pe3yabTaTe KOTOpOi 00pa3zyeTcs OAWH MPOU3BOIHBIN CIIOH, COACpKAIIUN KOMITO3HIIUIO
POCTPAHCTBEHHBIX OOBEKTOB HCXOMHBIX CJIOEB, TOIMOJOTHIO A3TOW KOMIO3HWIMUA U
aTpuOyThl, apu(METHUYCCKA WIH JIOTHYECKH MPOU3BOIHBIE OT 3HAYCHUU aTpUOYTOB
UCXOJIHBIX O0OBEKTOB.

[TonnepkuBarOTCs CIEAYIONINE BEKTOPHBIE OBEPIICHHBIC ONEpaIliy:

e oObenmuHEHHE OOBCKTOB C  HacieigoBaHnueM [D  (YHHKaJIbHOTO
UICHTU(PUKATOPA);

® pa3beIMHEHUE OOBEKTOB,;

® pasJelieHHne OJIHOTO 00BEKTa IPYNIoil 0ObEKTOB;

® BBIPE3Ka U3 OJHOT0 0OBEKTA 00JIACTH IPYIIIBI 0OBEKTOB;

e OTpe3aHue 00bEeKTa BHE 00JIACTH TPYMIBI JPYTHX OOBEKTOB;

® Y3JIOBaHMUE;

e OydepHbIe 30HBI;

® [IOCTPOCHHUC KOHTYPOB IIO CCTH.

3.2.2.7. KoppeKTHpPOBKa pacTpoB

B cucreme peannzoBaHa KOPPEKTHUPOBKA pAacTPOBBIX (ailiioB, COJEpKaLIUX
CKaHHMPOBAHHYIO C IJIAHIIETOB TOMOOCHOBY. KOppeKkTHpoBKa MCKa)KEHNI CKaHUPOBAHUS
MPOU3BOJUTCS MO TOYKAM pacTpa, KOOPJAUMHATHI KOTOPBIX M3BeCTHbl. Kak MHUHUMYyM
JOJDKHBI OBITh U3BECTHBI YETHIPE TOUYKH, ONPEICIISIONINE YTl TUTAHIIETA.

IIpouenypa KOppEeKTUPOBKH CO3/1a€T HOBBIM pacTp, YIJIbl KOTOPOTO COBIIAJAIOT C
yriaaMy IUIaHIIeTa, T.e. MPOLeAypa KOPPEKTHPOBKH 0Ope3aeT OTCKAHWPOBAaHHBIE, HO

JIUITHUEC, I10JI4.
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3.2.2.8. MoaeaupoBaHue ceTell M TOMOJOTHYECKHE 32]a9U HA CETAX

Hapsny ¢ o6brunbiM mnst [UC paznenennieM oOBEKTOB Ha KOHTYpBI, JIOMaHBIE,
KOMOMHHPOBAaHHbIE KOHTYpbl, KOMOWHHpOBaHHbIE JIOMaHble, Zulu nOgAEPKUBAET
JIMHENHO-Y3JI0BYIO TOIOJIOTHIO, YTO MTO3BOJISIET MOZEINPOBATh MHKEHEPHBIE CETH.

Hapsny ¢ o6brunbiM mnst [C paznenenrieM oOBEKTOB Ha KOHTYpBI, JIOMaHBIE,
CUMBOJBI, Zulu mnoanepxuBaeT JIMHEHHO-Y3JI0BYI0 TONOJIOTHIO, YTO I0O3BOJIIET
MOJIETUPOBATh HWHKEHEPHbIE M JIpyrUe CeTH. Tomojoruyeckas ceTeBas MOJEb
npeacTaBisieT co0oil rpad ceTd, y3jlaMu KOTOpPOTO SIBJSIIOTCS TOYEHHbIE OOBEKTHI
(KOJIOIBI, UCTOYHUKH, 3aBUKKH, PYOMIBHUKH, MEPEKPECTKH, MOTPEOUTENN U T.1.), &
pebpamu Tpada SBIAIOTCA JWHEWHBIE OOBEKTHI (Kabemu, TpPyOONPOBOMBI, YYACTKH
JIOPOXKHOMU CETH U T.[1.).

Tononoruueckuii pegakTop CO3JaeT MaTeMaTHUECKYyl0 MOJENb rpada ceTd
HEMOCPEICTBEHHO B Ipolecce BBoja (pUcoBaHUS) TIpaduyeckod HHPOPMAIHH.
Hcnonb3ys MoJenb CeTH MOXKHO peliarb psji TONOJOTMYECKHX 3a/lay, IOMCK
KpaT4yalllero IyTH, aHAJIU3 CBSI3HOCTH, aHAJIW3 KOJEL, aHaJIW3 OTKIIOYEHHMH, MOUCK
OTKJIIOYAIOIIMUX YCTPOUCTB U T.J. MOKHO MEHSTHh COCTOSIHUSA OOBEKTOB (MEPEKITIOUEHU)
C MOCJENYIOUIMM aBTOMAaTUYECKUM OOHOBJIIEHHEM COCTOSIHUS BCeW ceTH (Hampumep,
BKJTIOYCHHE/BBIKIIIOUCHHUE 33JBHKKH TPYOOIPOBOA) BBHINOJHATH MOUCK OTKIIOYAOLINX
yCcTpoicTB ((hopMHpOBaHHE CHHCKAa OOBEKTOB, HMMEIOIIMX MPU3HAK «OTKIIOYAIoIee
YCTPOUCTBO», MPH OTKIIOUEHUH KOTOPBIX BBIOPAHHBIA OOBEKT TAKXKE INEPEBOJUTCS B
COCTOSIHUE «OTKJIIOYEH»), KpaTdyallux MyTedl (HaXOOuTh KpaTyaWluil MmyTh MO CETH
MEXy BBIOPAaHHBIMU Y3JaMH C y4ETOM HANpaBJICHUH y4YacTKOB), CBA3AHHBIX OOBEKTOB
(HaXOIUTCS MHOXECTBO OOBEKTOB CETH, JOCTHKHMBIX W3 BBIOPAHHOTO Yy3Ja CETH,
JOCTHKUMOCTh MOXKET OIpeAeNsaTbcs 0e3 ydeTa HampaBlIeHUS Y4YacTKOB, C y4E€TOM U
IPOTUB HANpaBJIEHUs Y4YacTKOB), WCKaTb BCE KOJIbLIA CETH, B KOTOpbIE BXOJAT BCE
BbIOpaHHBIE OOBEKTHI.

CeTb BBOAMTCSA KaK COBOKYITHOCTH THUITOBBIX TOYEYHBIX OOBEKTOB, COCAMHEHHBIX
TUIIOBBIMH JIMHEHHBIMU OOBEKTAMM, UMEIOIIMMU IMPHU3HAK «ydacTok». WHpopmanus o
TOTONIOTUN (OPMUPYETCSI aBTOMATHUYECKH - €CIH «IOTSHYTH» 3a y3el Wi pedpo,
CBsI3aHHbIE OOBEKTHI TakXkKe nepemernaroTcsi. OOBEKThl CeTH MOXKHO OTKPEIUISITh U 3aHOBO

NPUKPEIUIATh APYT K APYTY OJHUM JBHKEHUEM MBIIIKH.
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Mogens cetu Zulu sBIISICTCS OCHOBOM JIIA pa6OTI>I MOAYJIA PAaCUCTOB MHKCHCPHBIX

cerert ZuluThermo.
3.3. Moayas ZuluThermo

Monynbs ZuluThermo mo3BojisieT co34aTh PacCYETHYI0 MAaTEMAaTUYECKYI0 MOJEIb
CETH, BBINIOJIHUTh NACIOPTU3aLMI0 CETH, U HAa OCHOBE CO3JaHHOM MOJIENIU peuaTh
MH(OPMALIMOHHBIE 33aJ]a4H, 33JJa4H TOIIOJIOTMYECKOTO aHAIN3a, U BBIOIHITH Pa3IN4HbIE
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuery momyekaT TynMKOBBIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
MOBBICUTEIBHBIMU HACOCHBIMU CTAaHUUAMH U JAPOCCEIUPYIOIIMMHU YCTPOMCTBAMU,
paboTarouie oT 0JTHOTO WM HECKOIbKUX UCTOYHHKOB.

[IporpamMma npegycmaTpuBaeT TEIUIOTUAPABINYECKANA pacyeT ¢ MPUCOEANHEHUEM
K CETU MHJIMBUIYAIbHBIX TeTUIOBBIX MyHKTOB (U TII) 1 1eHTpasbHbIX TEIJIOBBIX MyHKTOB
(ITTI) mo HECKONbKUM JAECATKAMU CXEMHBIX PELICHUM, MPUMEHSAEMbIX Ha TEPPUTOPUU
Poccun.

Pacuer cucrem TtemnocHaOXeHUsI MOXKET MPOU3BOAMUTHCS C YYETOM YTEUEK U3
TEIUIOBOW CETH U CUCTEM TEeIJIONOTpeOJNeHUs, a TakkKe TEeIUIOBBIX IMOTEPh B
TpyOONpPOBOIax TEIIOBOM CETH.

Pacuer TemioBBIX MOTEph BeAETCsA JIMOO MO HOPMATHUBHBIM MOTEPSIM, JIMOO TIO
(aKTHUYECKOMY COCTOSTHUIO U30JISIIH.

Pacuerst ZuluThermo Moryr paboTrath Kak B TECHOM MHTErpamuu ¢
reouHpopmarmonHoit cucremoii (B Bume moxayns pactmpenus ['HMIC), Tak u B BHIE
OTJIeJbHOW OMOJIMOTEKH KOMIIOHEHTOB, KOTOPBIE IMO3BOJSIOT BBIMOJNHATH PacyeThl U3
IIPUJIOKEHUH 110JIb30BATENIEH.

CocraB 3ajgaud:

® TIOCTPOECHHUE PACUECTHOU MOJEIH TEIMJIOBON CETH;
® TacmopTu3anus 00BEKTOB CETH;

® HAIAJOYHBIM PACUET TEILUIOBOM CETH;

® [I0BEPOYHBIN pacyeT TEIIIOBOU CETH;

® KOHCTPYKTOPCKHI pacyeT TEMIOBOM CETH;

e pacuer TpeOyeMoii TeMIiepaTypbl Ha UCTOYHHUKE;
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¢ KOMMYTAIMOHHBIC 3a1da4H,
¢ [IOCTPOCHUC IIBC3OMCTPHUYCCKOI'O rpa(bm(a;

¢ DPACYCT HOPMATHBHBLIX IMMOTCPH TCILIA YCPE3 U3O0JIALIUIO.

3.3.1. llocTpoenne pacyeTHOI MoJeIH TENJI0BOM ceTH

[Tpu pabote B reonHPOPMAIIMOHHON CUCTEME CE€Th JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSI C MTOMOIIBIO MBIIIKK WIHM 1O KoopauHartam. [Ipu stom cpasy dopmupyercs
pacuetHass Mojenb. llocie rpaduyeckoro M300paKeHHs] CHUCTEMBI TEIUIOCHAOKEHUS,
HEO0OXOIMMO 3aJ1aTh pacueTHbIE MapaMeTphbl OOBEKTOB M BBITIOJHUTH COOTBETCTBYIOIIUE
pacuerTsl.

TermoBasi ceTh BKJIIOYAET B ce0sl CIEAYIOIIME OCHOBHBIE OOBEKTHI: MCTOUYHHK,
y49acTOK (TpyOOINpOBOIBI), MOTPEOUTETb W Y3Jbl: ILEHTPAIbHBIC TEIJIOBBIC ITYHKTHI
(IITII), HacocHble, 3aMOPHYID M PETYIHUPYIONIYI0 apMarypy, KaMepbl W JIpyrue
AJIIEMEHTHI.

Hcrounuk

Hcmounux — 3TO CUMBOJIbHBIA OOBEKT TEIUIOBOM CETHU, MOJEIUPYIOIUNA PEKUM
paboTel korenbHOM Wian TOIl. B MaremaTudeckoit MOAEIM MCTOYHHUK TPEICTABISCTCS
CETEeBBIM HACOCOM, CO3JAIOIIUM paCIojaraéMblii HAmop, W MOAMUTOYHBIM HACOCOM,
OTIPEICIISIOIINM HAalop B 00OpaTHOM TpyOOIpoBoje. Y CIIOBHOE 0003HAYCHHE MCTOYHHUKA
B 3aBUCHMOCTH OT PEKHUMa paboThI MPEACTaBIeHO Ha pucyHke. [Ipu paboTe HeCKOIbKHUX
HUCTOYHUKOB Ha OJHY C€Th, OAMH M3 HUX MOXET BBICTYNAaTh B KauyeCTBE MHKOBOU

KOTEJIbHOMU.

L BKITHOYEH
‘ OTKIOUEH

Pucynok 3.1 - YcioBHOe n300pakeHre HCTOYHUKA
YuacTok
Yuacmok - 3170 TuHEHHBINH 00BEKT, HA KOTOPOM HE MEHSIOTCS:

TuaMeTp TpyOompoBoa;
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THUT TIPOKJIA]IKH;

BH/T U30JISIIIHH;

pacxo.l TETJIOHOCHUTETIS.

JIByXTpyOHasi TeIuioBas CeThb W300pakaeTcsi B OJIHY JIMHHIO W MOXET, B
3aBUCUMOCTH OT JKCJIAHUS TI0Jh30BATENs, COOTBETCTBOBATh WJIM HE COOTBETCTBOBATH
ctangapTHOMYy nM3o0paxenuto cetu mo ['OCT 21-605-82.

Kak m11000#1 00BEKT CeTH, y4acTOK MMEET pa3Hble PEXUMBbI paOOThI, HAPUMED,
«OTKITIOUEH TOJAIONIUI» WIH «OTKIIOYEH OOpaTHBIN», CM. PUCYHOK 3.2. DTH PEXHUMBI

MO3BOJISIIOT CMOJEIMPOBATH MHOTOTPYOHBIE CXEMBI TETJIOBBIX CETEM.

Pexum 1 - Bxniouens: oba Tp-ga ¥ > 4
Pexum 2 . Buixnouesst oba tp-aa T T
Pexum 3 - Otenioues obpatHei Tp-4 ' - Y
Pexum 4 OTxnioues nogaowu Tp-a T T
Monb3osarenscroe usobpaxerune ceti Wsobpaxenue cetn no FTOCTY 21-605-82

Pucynok 3.2 - N300paxenne HeCKOJIbKHX COCTOSIHUH YYaCTKOB, 32/1aBaeMbIX Pa3HbIMU
peKUMaMHu

Yiea

V3en - 3TO CUMBOJIBHBIA OOBEKT TEIJIOBOM ceTu. B TemnoBoil cetu y3namu
SBIISIIOTCS. BCE OOBEKTHI CETH, KPOME MCTOYHUKA, NOTpPeOUTeNss U y4yacTKoB. B
MaTeMaTH4YeCKOM MOJIeJIM BHYTPEHHEE INpeJiCTaBiIeHHE OOBEKTOB (KpOMe HCTOYHHKA,
norpedurens, nepembluku, LTIl u perynstopoB) MonenupyeTcss ABYMS Y3JaMH,
YCTaHOBJICHHBIMH Ha MOIAIOIIEM U 00paTHOM TPyOOIPOBOIaX.

YcnoBHOe 0003HAYEHHE Y3JIOBBIX OOBEKTOB B 3aBUCHMOCTH OT PeXKuMa paboThl

Npe/ICTaBICHbI HA pUCYHKE 3.3.

Tennosas Kamepa

@® passeTBneHue

> cMeHa auameTpa

Pucynok 3.3 - YcioBHOe u300paskeHue y3J10BbIX 00bEeKTOB
[TpocThIM y370M B MOJIEH CUUTAETCA JII0OOOH y3el, YbM CBOMCTBA CIIEUATBHO HE

OT'OBOPCHHEI. HpOCTOﬁ Y3CJI CIIYXKUT TOJIBKO JII COCAUMHCHUS YUYACTKOB. Takumu Yy3J1aMu
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I MOICIIN ABJIAIOTCA TCIIJIOBBIC KaMCPbI, OTBCTBJICHUA, CMCHBI THAMCTPOB, CMCHA THUIIA

MMPOKJIaJAKH WJIM TUlla U30JIAIUN U T. 1.

IleHTpajbHbIE TEMJIOBbIEC IYHKThI

Llenmpanvuwiii  mennogoti nynkm (L{TII) - 5TO y3ed JONOJHUTEIBHOTO
peryiupoBaHus M paclpelesieHUs TeIUIOBOM sHepruu. Hamuuume Takoro ys3na
[IOAPa3yMeBaeT, YTO 3a HHUM HAaxXOOUTCA TYIHKOBAas CETb, C HWHIWBHIYyaJIbHBIMHU
notrpedurensimu. B IITII MoxkeT BXOIUTH TOJBKO OJIMH YYacCTOK U TOJBKO OJUH y4aCTOK
MOXXET BBIXOAWTH. [IprueM BXOISIMI Y4aCTOK HAET CO CTOPOHBI MarucTpaid, a
BBIXOJSIINNA Y4acTOK BEAET K KOHEUYHbIM NoTpedutensaMm. Bayrpennss koguposka L[TII
3aBUCHUT OT €r0 CXE€MbI MPHUCOSIUHEHUS K TEIJIOBOM CETH. DTO MOXKET ObITh TPYMNIIOBON
AJIEBAaTOpP, TPYNIIOBOM HACOC CMEIICHUS, HE3aBUCHMOE MOJKIIOYEHUE TIPYIIIbI
norpebureneit, Oovnepst Ha ['BC u 1.1, Ha pgaHHBIE MOMEHT B pacHopsDKEHUU

nosib3oBarens 28 cxeM npucoeaunenus LTI

o
o o o

i

LTn-1

MarvcTpane
r
r
r

i

Pucynok 3.4 - U3o0paxenue I{TII
BcnoMorareibHbIN y4aCTOK
Bcnomozcamenvhulii yuacmok - yKa3bIBaeT Hadalo TPYOONPOBOJOB TOPSYETO
BOJIOCHAOKEHHSI TMPU YETHIpEXTPYOHOI TeruioBor cetu mocne L[TII. Dto Hebombioi
YYaCTOK 3aKaHYUBACTCS MPOCTBHIM Y3JOM, K KOTOPOMY IMOJAKIIOYAeTCS TPyOOmpoOBOJ
ropsiuero BOJOCHaOXeHHUs, Kak TMokazaHo Ha pucyHke 3.5. «[loakmouenue

Tpyoonposoaa I'BCy.
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BcnomorarenbHbIN
y4acroxk ana UTn

L — |
—— uTn mm— O

Pucynok 3.5 - Iloakiarwouenue Tpyoonposoga I'BC
IMoTpeduTenn
Ilompebumenv — 3TO KOHEYHBIH OOBEKT y4yacTKa, B KOTOPBIM BXOAUT OJHH
MOJAONIMKA Y BBIXOAUT OJUH OOpaTHBIM TpyOompoBoa TemioBoit cetu. Ilofg
noTpeOuTeneM MoHMMaeTcs aOOHEHTCKU BBOJI B 3JJaHUE.
VYcnoBHoe 0003HaueHHE MOTPEOUTENS B 3aBUCUMOCTH OT peEXHMa padOThI

MIPEICTaBICHO Ha pUCYHKe 3.6.

Q BENOUYeH

OTKNKUYEH

PucyHnok 3.6 - YciaoBHoe n3o0paskeHue nmorpeduTesis

[ToTpebutens TEMIOBON IHEPTUU XapaKTEPU3YETCsS pacUeTHBIMH HArpy3KamMu Ha
CHUCTEMY OTOIUICHHUS, CHUCTEMY BEHTWISAIMH U CHCTEMY TOpSYero BOJOCHAOKEHUS U
pacueTHbIMU TeMIlepaTypaMH Ha BXOJE, BBIXOAEC TMOTPEOUTENs, U PaCYCTHOU
TEMIIEpAaTypPOU BHYTPEHHETO BO3yXa.

B onHonuHelHOM mpeicTaBIeHUH TOTPEOUTEINb - 3TO y3J0BOM IJIEMEHT, KOTOPBIN
MOJKET OBITh CBSI3aH TOJBKO C OJJHUM YYaCTKOM.

BHyTpeHHsIs KOIUPOBKa MOTPEOUTENST CYIIECTBEHHO 3aBUCHUT OT €r0 CXEMBI
MPUCOCINHEHUSI K TEroBoi ceTh. CxXeMbl MOTYT OBITh 3JIeBaTOPHBIE, C HACOCHBIM
CMEIICHHEM, C HE3aBUCUMBIM TPUCOEANHEHHEM, C OTKPBITHIM WIIH 3aKPBITBIM OTOOPOM
BoJibl Ha ['BC, ¢ perynsitopamu Temieparypsbl, OTOIUIEHUS, pacxoaa U T.4. Ha naHHbIM

MOMEHT B paclops’KEHUU NoJib30BaTens 31 cxema npucoeIMHeHus: NOTpeOuTeNeH.
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Ecnu B 31aHUM HECKOJIBKO Y3JIOB BBOJIa, TO OOBEKTOM «IOTPEOUTENb» MOXKHO
OMHCaTh KaXIbld BBOJ. B TOXKe BpeMs Kak OJIMH MOTPEOUTENIh MOKHO OMHCATh IICITBII
KBapTaJl WU 3aBO/JI, 33/1aB JIJI TAKOTO MOTpeOUTeNsi 0000IIEHHBIE TEIIOBBIE HATPY3KH.

O000meHHbI NOTpedUTEIb

Ob6obwennvlii.  nompebumenb — CUMBOJBHBIMH OOBEKT TEIUIOBOM  CETH,
XapaKTepU3YIOLIUICS TMOTPeOIIEeMbIM pacXoJOM CETEBOM BOABI WM 33JaHHBIM
COMPOTUBJICHHEM. TakuM MOTpeOUTENeM MOKHO MOJEIMPOBATh, HANpPUMEP, OOIIYIO
HArpy3Ky KBaprajia.

VYcnoBHoe 0603HaueHHEe 00OOLIEHHOTO MOTPEOUTEN B 3aBUCUMOCTH OT PEeXHMa

paboTHI MpecTaBICHO Ha pUCYHKE 3.7.

BKITHO4YeH
OTKNKYeH

Pucynok 3.7 - U3o0paxenune 00001IEHHOT0 NOTPeOUTEIS

Takolt 00BEKT yHOOHO WCMOJIB30BaTh, KOTJa BO3HUKAET HEOOXOAUMOCTH
paccuuTaTh TUAPABIUKY ceTu 0e3 MH(GOPMAIMK O TEIUIOBBIX HArpy3KaX M KOHKPETHBIX
cxemax MPUCOEIWHEHMs ToTpeduTenel K TemioBod ceTtu. Hampumep, mpu pacuere
MarucTpaibHBIX ceTel HH(OpMAIMK O KBApTaJIbHBIX CETAX MOXET He ObITh, a s
OIICHKU TOTEPh HANOpa B MAaruCTPasiX TOCTATOYHO 3a7aTh OOOOIIEHHBIE pPacxXxoibl B
TOYKaX MPUCOCIUHECHHS KBApPTAJIOB K MAarCTPaIbHON CETH.

B ongHonmuHeliHOM uU300pakeHWHW HE Tpedyercs TMOAKIYaTh 0000IIEHHBIH
MOTpeOUTeNb Ha OT/IETLHOM OTBOJISIIIEM YYacTKe, KaK B CJIydae MPOCTOTrO MOTpeOUTers.
To ecTh B 3TOT y3€JI MOXKET BXOJUTH U/WJIN BBIXOJAHUTH JIF000E KOJIMYECTBO YUYACTKOB. ITO

IIO3BOJIACT 6I)ICTpO u y,Z[O6HO, C MUHUMAaJIBHBIM KOJIMYECTBOM HMCXOJHBIX JaHHBIX.

l
s ~ > ———¢

MCTOMHHK OgooLleHHbI2 NOTpeoWTENH

Pucynok 3.8 - BapuaHTbl BK/IIOYeHHe 00001IeHHBIX MOTpeduTe el

3aaBMiKKa
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3aoeuoicka - 3T0 CUMBOJIbHBINA OOBEKT TEIJIOBON CETH, SIBJISIOLIUICS OTCEKAIOLIUM
yCTpOMCTBOM. 3a/BM)KKAa KPOME JBYX PEXKHMOB pabOThl (OTKpPHITA, 3aKphITA), MOXKET
HaXOJUThCSI B TMPOMEKYTOUHOM COCTOSIHMHM, KOTOPOE OIPEAENAETCS CTENEHbI0 €€
3aKkpbITHA. [IpoMexyTOUHOE COCTOSHUE 3aJIBUKKHU JJOJDKHO ONpPEAEISATCs IpU €€ pexxumMe

paboThl

[ ‘ OTKPbITA

N 3aKpbITa

Pucynok 3.9 - YciaoBHoe u300pakeHue 3aIBUKKHU
YcnoBHOE 0003HAUCHUE 3aMTOPHO-PETYIUPYIONIETO YCTPOMCTBA B 3aBUCUMOCTH OT
pexuma paboThI:
3a/iBIKKA B OJTHOJIMHEHMHOM U300pa)KEHUU MPEICTABISETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM IIPE/ICTABIICHUN B 3aBUCUMOCTH OT 3aJaHHBIX MTAPAMETPOB B CEMAHTHYECKOMN
0a3e aHHBIX, MOKET OBITh YCTAaHOBJICHA Ha 00OMX TpyOompoBoaax, cM. pucyHok 3.10.

«O):[HOJII/IHGI;'IHOG 1 BHYTPCHHC NPCACTABICHUC 3aIBUKKN)) .

-

| & -
I
B
Pucynok 3.10 - OxHo/iMHelHOE U BHYTPEHHE NMPEACTABJICHUE 3aABHAKKH
Ilepembruka
Ilepembiuka - 3T0 CUMBOJIBHBIA OOBEKT TETIJIOBOM CETH, MOJCIHUPYIOMIUI yIaCTOK
MEXTy MOJAIOIIUM U 00pPaTHBIM TPYOOIIPOBOAAMH.
VYcnoBHoe 0003HaueHHE TEPEMbIYKM B 3aBUCHMOCTH OT pexXuma padoTh

npeCcTaBieHo Ha pucynke 3.11.

OTKpbITA

3dKpbiTa

Pucynok 3.11 - YciaoBHoe npeacrasiieHHe NepeMbIYKH
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[lepeMbluka MO3BOJIAET CMOJAEIMPOBATh Y4aCTOK, COEIUHSIOUIMM IMOJAIOLIMN U
oOpaTHblli TpyOOmpoBOABl. B 3TOT y3enm MoOXeT BXOAWUTh W/WIHM BBIXOAHUTH JHO0OE

KOJINYCCTBO YUACTKOB.

Pucynok 3.12 - Ilepembruka
Tak kak mepeMblyKa B OJHOTUHEHHOM M300paKeHUH MPEJCTABICHA Y3JIOM, TO JJIS
MOJICIUPOBAHUSI COCIMHEHUS MEXIY TMOJAIOIIMM TPYOONpPOBOJOM OJHOTO ydacTKa M
oOpaTHBIM TpPyOONPOBOJOM JAPYIrOro yd4acTKa OJHOTO DJJIEMEHTa «IepPeMbIUKa
HegocraTouHo. [loHamoOsATcs eme aBa ydacTKa: OJMH TOJIbKO MMOJAIOIIMMA, JPYrou -

TOJIbKO OOpaTHBIM.

Pucynok 3.13 - Coeannenue Me:k1y NOJa0MMM TPYOOIIPOBOAOM OJHOI0 YYACTKA U
00paTHBIM TPYOONIPOBOJAOM APYIrOro y4acrka

HacocHas cranuus

Hacocnas cmanyus — CAMBOJIBHBIN OOBEKT TEIJIOBOM CETH, XapaKTePU3YIOITUICS
3aJJaHHBIM HAMOpOM WJIM HAMOPHO-PACXOIHOW XapaKTEPUCTHUKON YCTaHOBIEHHOTO
Hacoca.

Hacocnast cranmmsi B OJHOJIMHEWHOM W300paKEHUU TMPEICTABISETCS OJHUM
y3j0oM. B 3aBHCMMOCTH OT TaOJIMYHBIX MMapamMeTpoOB 3TOTO y3Ja HACOC MOMKET OBITh
YCTAQHOBJIEH Ha TOJAIIeM WWIM O0O0paTHOM TpybompoBoae, nubO0 Ha 00ouX

TpyOompoBoiax oxHoBpeMeHHO. [lns 3amaHus HampaBieHHs AEHCTBUS Hacoca B ITOT
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y3CJI TOJIBKO OAWH YYaCTOK 00s13aTeJILHO JOJDKCH BXOAWUTb MW TOJIBKO OJHH Y4YaCTOK

JIOKEH BBIXOIHUTD.

S e e e

Pucynok 3.14 - HacocHasi cranuusi

Hacoc MoxHO MopaenupoBarh JByMsl cHocobamu: JuOO Kak HA€aJbHOE
YCTPOICTBO, KOTOpOE HM3MEHSET JaBlIEHHE B TPyOOIPOBOJE Ha 33JaHHYIO BEIUYHHY,
aub0 KaKk yCTPOMCTBO, paboTaromiee ¢ Yy4eToM pPEalbHOM HAmOPHO-PACXOIHOM
XapaKTePUCTUKN KOHKPETHOTO Hacoca.

B nepBom citydae mpocTo 3a/aeTcs 3HaU€HHE HAllopa Hacoca Ha MOJAI0IEM U/UITH
obpatHOM TpybOompoBoje. Ecinu 3HaueHne Hamopa Ha OJHOM M3 TPYyOOIPOBOJOB PaBHO
HYJI0, TO Hacoc Ha 3TOM TpyOompoBojae oTcyrcTByeT. Ecnm 3HaueHue Hamopa

OTPHUIIATENIFHO, TO TO O3HA4aeT, YTO HACOC paboTaeT HABCTpPEUy BXOMAIIEMY B HETO

YYacTKYy.
H=10n H=-10mn
H=-10n H=10x
O—iq }+—0 Ot j—O
507I 40
1. | 30 *._-——-'
30 | cmpm—— 1 | 1
§ 20
20
10] o]l
o [rrrTTTTTTYTYTYTY o [rrrTTTTTTTYTYTYTY

Pucynok 3.15 - IIbe3omerpuyeckue rpadpukn
Ha pucynke 3.15 BuUAHO, KaKk pa3IMYHbIE HAMPaBICHUS YYACTKOB, BXOJAIIUX U
BBIXOMIIMX M3 HACOCa B COYETAaHUM C Pa3HBIMM 3HAKaMH HAIlOpa, BIUSAIOT HA pe3yJibTar
pacuera, 0OTOOpa)KEHHBIN Ha MbE30METPUUECKUX IrpaduKax.
Korga 3agaercs TOJIbKO 3HaYeHHE HAIloOpa Ha HACOCE, OHO OCTAETCS HEU3MEHHBIM

HC 3aBUCHUMO OT IIPOXOAAIICTO YCPE3 HACOC pacxoaa.
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Ecnu mopenupoBath paboTy Hacoca ¢ yuerom ero QH xapakrepuctuku, TO

CIICYeT 3a7aTh PacXOo/bl M HAITOPBI HAa IpaHMIIaX paboyei 30HbI Hacoca.

Hmax i

Hmin ‘\

Gmin Gmasx

Pucynok 3.16 - HanopHo-pacxogHasi XxapakTepucTHKA Hacoca

[To 3amaHHBIM JBYM TOYKaM oOINpeiesseTcss mapabona ¢ MakCUMyMOM Ha OCH
JABJIEHU, 10 KOTOPOW pacueT M OyAeT OmpeleNsThb Halop Hacoca B 3aBUCHUMOCTH OT
pacxona. CieyeT OTMETHTb, YTO XapaKTepUCTHKA, 3aJlaBaeMasi TAKUM 00pa3oM, MOXKET
OTJIMYAThCS OT PEeaIbHOM XapaKTepUCTUKH HAcoca, HO B Ipenenax padouei obnactu obe
XapaKTEPUCTUKU MPAKTUYECKH COBIA/IAIO0T.

JUis omMcaHusT HECKOJIBKMX MapajielbHO padOTaloIMX HACOCOB JIOCTATOYHO
3a/1aTh MX KOJIMYECTBO M PEe3yJIbTHPYIOLIas XapaKTepUCTHKa OyleT ompeneieHa Mnpu
pacuere aBTOMaTH4ECKHU.

Tak xak Hamopsl Ha rpaHuLax padodeil o01acTH Hacoca OepyTcs U3 CIPaBOYHHUKA
U BCEr/Jia MOJIOKUTENIbHBI, TO HAlIPaBJIEHUE JCUCTBUS TAKOTO Hacoca OyJeT OnpeesiThCs
TOJIBKO HaIlpaBJICHUEM BXOJSILErO B Y3€J y4acTKa.

JApoccennpyromme ycTpoicTBa

Hpoccenupyrowue ycmpoticmeéa B OJHOJUHEHHOM NPEJICTABICHUU SBIISIFOTCS
y3J7aMH, HO BO BHYTPEHHEH KOIUPOBKE - 3TO JOMOJHUTEIbHBIE YYaCTKH C MOCTOSHHBIM
WIM NIEPEMEHHBIM COINPOTHUBIIEHHEM. B npoccenupyromuii y3en o00s3aTelbHO JOJIKEH

BXOAUTH TOJBKO OAWH Y4aCTOK, U TOJIBKO OJUH YJaCTOK M3 y3Jia JOJI’)KCH BBIXOAUTD.
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Ha nogawwsm npySonpofoge
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Pucynok 3.17 - JIpoccesupyoiue ycTpoiicTBa

JpoccesbHas maiidoa

Hpoccenvuas  watiba

- 9TO CUMBOJIbHBIN 00BEKT TCILIOBOM CCTH,

XapaKTepu3yeMblil GPUKCUPOBAHHBIM COIIPOTUBIIECHUEM, 3aBUCALLUM OT JUAMETpPa IANHOBI.

I[pOCCeJ'IBHaSI niafba mMMeeT JABa pPCKUMa pa6OTBIS BBIYHCIIACMAsA W yCTaHaBJIMBAacMasd.

VYcranaBnuBaemas 1maiba 3T0 HEPETyJIUPYEMOE CONPOTUBIIEHHUE, TO BEJIMUYMHA TAaCUMOTO

11ait0oil Harmopa 3aBUCUT OT KBaJIpaTa, MPOXOISAIIETo uepes 1aidy pacxosa.

Boluucnaeman wanba

Yeranasnusaeman wanba

Pucynok 3.18 - YcioBHoe npeacrasiieHue maiiobl

Ha pucyHke BuAHO, Kak MEHSIOTCS TOTEpU Ha Iaide, yCTaHOBJICHHOW Ha

NoJIatolleM TpyOonpoBoie, IPpU YBEIMUYECHUN pacxo/a yepes3 Hee B JIBa pasa.
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Pucynok 3.19 - XapakrepucTuku Apocce/ibHbIX MIAii0
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Peryasitop naBienust

Pecynamop oaénenuss - ycTpOWCTBO € NEPEMEHHBIM CONPOTUBIEHUEM, KOTOPOE
NO3BOJISIET TMOJAECPKUBATh 3a/JaHHOE JaBJIEHHE B TPyOONpOBOAE B ONPEAECICHHOM
nuana3oHe M3MEHEeHHs pacxoja. Perynsitop AaBiieHHs MOXKET YCTaHAaBIMBAThCA Kak Ha

MOJIAIOIIEM, TaK U Ha 0OpaTHOM TPyOOIIPOBOIE.

G=12.5 G=25.0

o o Pe—

60 ] 60 ]
&0 &0
40 40
20 20
20 20
10 10
ol | O |l el

Pucynok 3.20 - Peryasitop naBjieHusi
Ha pucynke 3.20 mokaszaHo, 4yTO TpH YBEJIMYECHHM B JIBa pa3a pacxoja 4epes
PETyJSITOp, YCTAaHOBJICHHBIH B OOpaTHOM TpPYyOOIPOBOJIE, AABJICHHE B PETYIUPYEMOM
y3JI€ OCTAETCs IIOCTOSHHBIM.
BennunHa CONpOTMBIIEHUS PETYIATOpPa MOXKET H3MEHAThCS B Mpeaenax oT
OECKOHEYHOCTH JI0 COMPOTUBJICHUS MOJHOCTHIO OTKPBITOrO peryistopa. Eciu ycnoBus
paboThI CETH 3aCTABIIAIOT PETYJSTOP MOJHOCTHIO OTKPBITHCS, TO OH HaYMHAEeT paboTaTh

KaK HEPEryJIupyeMbIi JPOCCETUPYIOIINNA Y3€.

PerysasTop pacmosaraeMoro Hanopa

Pezynamop pacnonacaemozo nanopa - 3T0 CUMBOJIBHBII OOBEKT TEIUIOBOW CETH,
NOICP KUBAIOIINH 33JaHHBIIN pacroiaraeMblii Harmop mnocie ceosl.

Pabora perynaropa pacrojaraeMoro Hamopa aHaJOTH4Ha padoTe perymisropa
JIaBJICHHUs, TOJIBKO B 9TOM CIIy4ae PETYJIATOpP CTApacTCs AEpPKaTh NOCTOSIHHOW 3aJlaHHYIO
BEJIMYMHY PACIIOIAraeMoro Hamopa.

E perynaTop pacnonaraemoro Hanopa Ha nogasouwem tpybonposoge

* perynsaTop pacnonaraemoro Hanopa Ha o6parHom TpyGonposoge
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Pucynok 3.21 - YciaoBHoe npeacrasiieHHe peryJssToOpoB Hanopa
Peryasitop pacxona
Pecynamop  pacxodoa — 3TO0O CUMBOJIbHBIM  OOBEKT  TEIUIOBOW  CETH,
MO/ICPKUBAIOIINI 3a/JaHHBIM [10JIb30BATENIEM PACXO]l TEIIJIOHOCUTEIIS.
Perynsitop MOXHO ycTaHaBIMBaTh KaK Ha TMOJAOIIEM, Tak U Ha oOpaTHOM
TpybomnpoBone. K paboTe perynstopa pacxola MOXXHO OTHECTH BCE CKa3zaHHOE IIPO

PETYIIATOPBI JaBJICHUA.

ﬁ perynaTop pacxoga Ha nogatowlem Tpybonposoge

ﬁ perynaTop pacxoga Ha obpaTtHom Tpybonposoae

PucyHnox 3.22 - Ycji0BHOe mpeIcTaBJIeHHE PEryJIsiTOPOB Pacxoaa

3.3.2. HanaouHblii pacyeT TeNJI0BOI ceTH

[lenbro HaMagOYHOIO pacyera sIBISETCS 00ecIeueHue NOTpeOuTeNeld pacueTHbIM
KOJIMYECTBOM BOJbI M TEIUIOBOM DJHepruu. B pesynbpraTe pacdera OCYIIECTBIISIETCS
noa0op BJI€BaTOPOB M MX  COMNEJ, IMPOM3BOAUTCS PACYET CMECUTENBHBIX U
JIPOCCEIIMPYIOIUX YCTPOMCTB, OINPENEIAeTCs KOJUYECTBO M MECTO YCTAaHOBKHU
JpoccenbHbIX Imaid. Pacyer MoKeT NMpPOM3BOAUTHCS NPU M3BECTHOM pacrojaracMoM
Harope Ha MCTOYHUKE M €ro aBTOMAaTHMYECKOM MoAOOpe B ciydyae, €CiId 3aJaHHOIO
Haropa He J10CTaTOYHO.

B pesynprare pacuera ONpeNeNslOTCd pacxoAbl M IIOTEPU HAmopa B
TpyOONpOBO/IaX, HAMOPHl B Y3JaX CETH, B TOM YHCIE paclojaracMple Hamopbl Y
norpeduTenel, TeMmrepaTypa TEIJIOHOCUTENsS B y3/1aX ceTH (MpHU ydyeTe TeIIOBBIX
NOTEPh), BEMMYMHA M30BITOYHOTO HAropa y MOTpeduTeNneid, TeMieparypa BHYTPEHHETO
BO31yXa.

JlpoccenupoBaHue M30BITOYHBIX HAIOPOB Ha aOOHEHTCKUX BBOJAX MPOU3BOMIAT C
MOMOIIIBIO COMEJNI 3JeBaTOPOB U JpOCCENbHBIX mIaild. JlpoccenbHble mmIaiiObl mepen
a0OHEHTCKMMM BBOJIAMHU YCTAHABJIMBAKOTCS aBTOMAaTHYECKM Ha IOJAIOIIEM, OOpaTHOM
wii  oboux TpyOoOmpoBoJaX B 3aBHCHMOCTH OT HEOOXOIMMOTO ISl CHUCTEMBI

THAPABINYCCKOIO PpCiKUMaA. HpI/I pa60Te HCCKOJIbKUX HCTOYHUKOB Ha OJHY CCTb
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ONpeAeNsieTcsl pachpeleseHue BOAbl M TEIJIOBOM SHEPTUM MEXKIY HCTOYHUKAMH.
[TogBoauTcst GanaHc MO BOJAE U OTHYIIEHHON TEIUIOBOWM SHEPTUEH MEXy UCTOYHUKOM U
noTpedurensiMu. OnpeaenstoTcs MOTPEOUTENN U COOTBETCTBYIOIIUM MM HCTOYHHUK, OT

KOTOpPOro 1aHHbIC HOTpe6I/ITCJII/I IMOJIYy4aroT BOAY U TCIUIOBYIO OQHCPIUIO.

3.3.3. IloBepouHBIii pacyeT TeNJ0BOM CeTH

[lenpto mMoOBepOUHOTO pacuera sBIsIeTCs ompeferneHne (aKTHUEeCKHX PpacxoJ0B
TEIUIOHOCUTENSI Ha y4acTKaX TEIUIOBOM CETH M y NMOTPEOUTENEH, a TakKe KOJIMYECTBE
TEIUIOBOM HHEPTUU TOJydaeMOl mNoTpeduTeNneM MpH 3aJaHHOW TeMIliepaType BOJBI B
MOJIa0IEM TPYOOIIPOBO/IE U PACIIOIAra€MOM HAIOpe Ha UCTOYHUKE.

CoznanHasi MaTreMaTuyeckas UMUTAMOHHASI MOJIENb CUCTEMbI TEIIOCHA0KEHMS,
CciayXalas [ pelIeHHs TOBEPOYHOM  3aJauyd, TO3BOJSET  aHAIMU3UPOBATh
TUAPABIMYECKUI W TEIJIOBOM peXUM pabOThl CHCTEMBI, a TaKXe MPOrHO3UPOBATH
U3MEHEHHE TEMIEepaTypbl BHYTPEHHEro BO31yxa Yy mnorpebuteneil. Pacuerst MoryT
NPOBOAUTHCS MPU PA3IUYHBIX UCXOJHBIX JAHHBIX, B TOM YHUCII€ aBApPUHHBIX CUTYalUsX,
HanpuMep, OTKIIOUEHUU OTHENIBbHBIX YYacTKOB TEIUIOBOM CETH, NEpeladd BOJbl U
TEIJIOBOM SHEPTUU OT OJHOrO0 MCTOYHHUKA K JPYroMy MO OJHOMY U3 TpyOOIIPOBOJOB U
T.J.

B pesynbrare pacuera OIpEAeNslOTCS pacxogpl W TIOTEPU Hamopa B
TpyOONpoBO/Iax, HAMoOpbl B y3/aX CETH, B TOM UHUCJE pacrojaraeMble Hamopbl Y
norpeOuTenel, TemmepaTypa TEIUIOHOCUTENss B y3/Iax ceTH (MpU ydeTe TEeIUIOBBIX
NOTEph), TEMIIEPATypbl BHYTPEHHET 0 BO3/lyXa y NOTpeOUTENel, pacXoibl U TeMIepaTypbl
BOJbl HAa BXOJ€ M BBIXOJIE B KaXIyl0 cucteMmy Ttermionorpebnenus. Ilpu paborte
HECKOJIbKMX MCTOYHUKOB Ha OJIHY CETh ONPEACIISETCS paclpeeeHue BOIbl U TEINIOBOM
SHEPruu Mexay mcrouHukamu. [lomBoauTtcst G6anaHCc MO BOJAE U OTHYIIEHHOH TEIIOBOM
JHEpPruerd MEXJIy HCTOYHHKOM U moTpebuTensimMu. OmnpenesnsioTcss MOTpeOuTenn u
COOTBETCTBYIOUIMI UM HCTOYHUK, OT KOTOPOIO JaHHbIE OTPEOUTENN MOTYy4atoT BOAY U

TEIUIOBYIO DHEPTHUIO.

3.3.4. KoHCTPYKTOpPCKHi pacyeT TeMJIOBOii ceTH

[{enbt0  KOHCTPYKTOPCKOTO  pacyeTa SBJISETCS  OINPENCIICHUE JIUAaMETPOB

TpyOONpPOBOIOB TYMHUKOBOM M KOJBIEBOM TEMJIOBOW CETH MpPH MPOMYCKE MO HUM
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pacueTHBIX PacXoJl0B MpH 3aJaHHOM (MJIM HEHW3BECTHOM) pAacCIOjaraéMoM Hamope Ha
UCTOYHUKE.

JlanHast 3agada MOKET OBITh HCIOJIb30BaHa MpPU BbIJAaYe pa3pelIeHUs Ha
HNOJKJIIOYEHNE MOTpeOUTeNe K TEIUIOBOM CeTH, TaK KaK B KaueCTBE MCTOUYHUKA MOXKET
BBICTYIIATh JIFOOON y3€JI CUCTEMBI TEIUIOCHAOKEHMsI, HAllpUMep TeruioBas kamepa. s
Oosiee TMOKOro peleHUs JaHHOM 3aladyd IpeIycMOTpeHa BO3MOKHOCTb H3MEHEHUS
CKOPOCTH JIBJKE€HHS BOJBI MO y4acTKaM TEIUIOBOM CETH, YTO MPUBOAMUT K U3MEHEHHUIO
JMaMeTPOB TPYOOIIPOBO/IA, @ 3HAYUT U PACIIOIaraéMoro Harmopa B TOYKe MOIKIIOYECHHUS.

B pe3ynbrare pacuera onpenensitoTcss IMaMeTphl TpyOOIPOBOIOB TEIJIOBOM CETH,
pacrojiaraeMblii Hamop B TOYKE MOJKIIIOUEHHUS, PacXojbl, OTEPU HANopa U CKOPOCTH

JABHIKCHHS BOABI HA YHaCTKaX CCTH, pacCIiojiaracMbIC HAIIOPEI HA HOTpe6I/ITeHHX.

3.3.5. Pacuer Tpedyemoii TeMiepaTypbl Ha HCTOYHUKE

HGHBIO 3aJla4u ABJIACTCA OIIPCACIICHUC MUHHUMAJIBHO HCO6X0ﬂHMOﬁ TCMIICPATYPbI
TCINIOHOCUTCIA Ha BBIXOJC M3 MCTOYHHKA JIA obecrieueHus Yy 3alaHHOT'O HOTp€6I/IT€HH

TeMIIEPaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PACUETHOM.

3.3.6. KomMyTanuoHHbIe 321244

AHanu3 OTKIIIOYEHUH, MEepEeKIIOYeHUH, MOUCK ONMXkKailiel 3amopHOi apMaTyphl,

OTKJHO"IaIOHleﬁ Y4aCTOK OT HICTOYHHUKOB, UJIN ITIOJTHOCTBIO H3OHpr10HIefI Y4aCTOK U T.[.

3.3.7. IIbe3omeTpuyecKuii rpapuk

Ilenpt0 MOCTPOGHHSA TBE3OMETPUYECKOro rpaduka  SBISETCS  HarjsaHas
WIITIOCTpAlUsl Pe3yJabTaTOB THAPABIMYECKOr0 pacyera (HajlaZo4HOIro, IOBEPOYHOIO,
KOHCTPYKTOPCKOTO).

OTO OCHOBHOW aHAJIMTUYECKUN MHCTPYMEHT CIEHMAINCTA IO THUIPABINYECKUM
pacuetam TeryioBbIX ceTeil. [Ibe3omeTp mpencrapisier coboit rpaduyeckuil JOKyMEHT, Ha
KOTOPOM HU300paXeHbl JIMHUM JaBICHUM B Tojaromed W oOpaTHOM MarumcTpaisx
TEIUIOBOW CEeTH, a Takxke Mpouib perabeda MECTHOCTU - BAOJIb ONPEAEIECHHOIO MYTH,
COCIMHAIOIIEr0 MeXAy cOo0OM JBa MPOM3BOJIBHBIX Yy3Ja TEIJIOBOM CETH 10
HEepa3pblBHOMY IOTOKY TeIuloHocuTens. Ha mnbe3oMmerpuueckoMm rpauke HariasaHo

nNpeaACTaBJICHbI BCC OCHOBHBIC XAaPAKTCPUCTHUKU PCKUMA, IMOJIYUCHHBIC B PE3YyJILTATC
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HApPaBJIMYICCKOro pacdcTra, Imo BCEM Yy3JIaM MW Yy4dYaCTKaM BOOJIb BBI6paHHOFO IIyTH:
MAaHOMCTPHUUYCCKUEC MOaBJICHHA, IIOJIHBIC W YACJIBbHBIC TOTCPHU HAIIOpa Ha Y4YacCTKax
TEILJIOBOM CCTH, pacnojaraCMbIiC HOaBJICHHA B KaMCpaxX, pacxXoJdbl TCIIJIOHOCUTCIIA,

nepenaabl, CO3AaBaCMbIC Ha HACOCHBIX CTAHIUAX U HCTOYHUKAX, N30BITOYHBIC HaIIOPbI U

T.1.
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Pucynok 3.23 - IIbe3omerpuyecknii rpadpux

[[BeT u cTUiIb IMHUM 3aa€TCSl OJIb30BATEIIEM.

B Ttabmune moa rpagukoM BBIBOAATCS Ui KaXKIOTO y3/1a CETH HaMMEHOBaHHE,
reojie3uyeckas OTMETKA, BBICOTA IMOTPEeOUTENs, HAMOpPbhl B MOAAIOUIEM M OOpaTHOM
TpyOONpoOBO/ax, BEJIMYMHA JPOCCEIMPYEMOTO Hamopa Ha Mmaibax y morpeburenei,
IIOTEPHU HAINOpa MO Y4YacTKaM TEIUIOBOM CETH, CKOPOCTHU JIBMKEHMS BOJABI HAa y4acTKax
TerioBo cetu W T.a. KommdectBo BhIBogUMOW 1oja rpadukoM uHGOpMAIIH
HaCTPauBaETCs MOJb30BATEIEM.

@akTUUECKUE IbE30METPUUECKHUE JUTSL ceren

rpaduku MarucTpajibHbIX

MCTOYHUKOB TEIUIOBOM 3HEPruM ropoaa MypmaHncka npuseneHs! B [Ipuioxenun 3.1.

3.3.8. Pacuer HOPMATUBHBLIX MMOTEPb TEILJIA Y€PE3 U30JIAIUTIO

HGJ'HJIO JAaHHOI'0 pacydcTa ABJIACTCA OIMPCACIICHUC HOPMATUBHBIX TCIIJIOBBIX ITOTCPH

qcpe3 U30JAIUT0 TPY6OHPOBOI[OB. TernoBbie IIOTCpU OIIPCACIIAOTCA CYMMAPHO 3a Ioa €
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pa3z0buBkoii o MecsuaM. [IpocMoTpeTs pe3yabTaThl pacyeTa MOXKHO KaK CyMMapHO IO
BCEM TEIUIOBOM CETH, TaK M IO KaXIOMY OTAEIBHO B3SITOMY HCTOYHHMKY TEIUIOBOM
SHEPTUM U KaXJAOMY ILeHTpalbHOMY TemioBoMy myHKTY (L[TII). Pacuer mMoxeT ObITh
BBITIOJTHEH C YYETOM MOMPABOYHBIX KOIPPUIIUEHTOB HA HOPMBI TETUIOBBIX MOTEPb.

Pe3ynbpTaThl BEIOJHEHHBIX PACUETOB MOXKHO 3KcniopTupoBath B MS Excel.

3.3.9. CepBep reonnpopmanuoHHoii cucremsl Zulu

ZuluServer - cepep 'MC Zulu, npeaocTaBisionuii BO3MOKHOCTh COBMECTHOMN
MHOTOTOJIF30BAaTEILCKON pabOThI C T€0IaHHBIMU B JIOKAJTLHOW CETU U TI00aTbHOU CETH
NurtepHer.

Hoctyn k cepBepy ocyuiectBisiercs yepe3 mporokon TCP/IP. Cepsep ZuluServer
AT BO3MOXKHOCTb HMCKJIIOYHUTH (DalIOBBIA JIOCTYIl KJIMEHTAa K JaHHBIM Ha CepBeEpe.
Knuenty HenoctynHa uHpopMmanus o (U3MUECKOM XpaHEHUH IAHHBIX U OTCYTCTBYET
BO3MOKHOCTb WX HECAHKIIMOHUPOBAHHOTO U3MEHEHUSI.

Taxxke ecTb BO3MOXHOCTb pa3rpaHUYUTh JOCTYN K JaHHBIM  MEXIY
nosp3oBarensiMu. CuctemMa napojeil W IpaB MO3BOJSAET IPEAOCTABIATh Pa3HbIM
MOJIb30BATENSIM Pa3jIMYHble BO3MOXKHOCTHM M OTpPaHMYEHUs UId JOCTyma U padoThl C
JAHHBIMU.

I'MC Zulu, coxpansis Bce BO3MOXHOCTH HacToibHOM Bepcun [UC, umeer
BCTPOEHHBIN KIMEeHT ZuluServer 1 MOKET OTKpBIBaTh KapThl, CJIOM, IPOEKTHl U JApPYyTue
naHHble Zulu Kak ¢ JOKaJbHOW MAIMHBL, TaK M C YAAJICHHOTO KOMIIbIOTEpa, IJIe
ycraHoBiieH ZuluServer.

Jlnist Toro, 4ToObI MOAKIIOUNTRCS K cepBepy ZuluServer 10cTaTouyHO yKaszaTh €ro
IP anpec, mnbo UMsI KOMIBIOTEPA B JIOKAJIBHOM CETU WM K€ UMS JJOMEHA, €CJIH CepBep

PaCIIOJI0XKEH B CCTHU I/IHTepHeT.

57-14 OMIICT 03.00
31



OBOCHOBBIBAIOLIME MATEPUATTbI K CXEME TEMIOCHABXEHWA MO FOPOJ MYPMAHCK C 2014 M0 2029 rofl
MABA 3. SIEKTPOHHAA MOJEIb CUCTEMbI TENNOCHABXEHA FTOPOACKOr O OKPYTA

(@) 29 Bwe Cof Kw Bu Bxp e duew Coex oo Gowa
[DE-B@RV LR X © - FoRERMan 2V |

|[R-Eora g GY-F W R+
= 21
\ . ] & @ cr X B
X E DoSansmu/ganry cosgieome
5 ?:wnb
B i 2ubuge tu
10
2
Ea )
O
go
G
b
el Tin 9206 | Coone Zua [* 00" 214" 209" 2] = O I

Pucynok 3.24 - Berpoennsiii kauent 'MC Zulu — ZuluServer

3.3.10. Ocooennoctu ZuluServer

Anpecanusi JaHHBIX

I'MIC Zulu B cBoeli pabote ¢ JaHHBIMU HUCTIONB3YET MYTh K (ailiaMm cioes, KapT,
NPOEKTOB W JAPYTuX, 3TH JaHHBIE NpeacTaBsiommM. [lyTe k ¢aimy Moxer OBITH
JOKaJIbHBIM THIIA «C:\Zulu\Buildings.b00» 17001 CETEBBIM BUIA
«\\server\C\Zulu\Buildings.b0O». [ns nmoctyma ke K JaHHBIM Ha cepBepe, Zulu
none3yercss  agpecom  pecypca URL  (uniform  resource location) Bupma
«zulu://server/buildings.zl». [logo6HO TomMy kak BeO-Opaysep ucnonbzyer URL s
noctyna K crpanunam Beb-caiita, [MIC Zulu ucnone3yer coit Tun URL st agpecanun
K JaHHBIM Ha cepBepe ZuluServer.

HaJso:xeHue c10eB ¢ pa3HbIX cepBepoB

'MC Zulu naer BO3MOXHOCTH paboOTaTh OJHOBPEMEHHO C KapTaMH U CIOSIMH C
Pa3HBIX CEpBEPOB U HAKJIAJBIBATh B OJHOM KapTe CJIOH C JOKAJIBbHOW MAIIMHBI U CIOH C
cepBepa Ipyr Ha Ipyra B MPOU3BOJIBLHOM HOPSAKE.

Hanpumep, Ha KapTy MECTHOCTH B BHJE CJIOEB, 3arpyXEHHBIX C YAAJICHHOIO
cepBepa (momyctum, u3 MHTEpHETa) MOXKHO HANOXKUTh IUIAH MPENNPHUATHS C CepBepa
JAHHOT'O MpPENNpUATHs, a MOBEPX PACHOJIOKHUTh CXEMY HH)KEHEPHbBIX KOMMYHHKAIUH,

PaCIIOJIOXKCHHYIO Ha KJIWEHTCKOM MaIlluHE.
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MHoronoab30BaTe/ibCKOe peaKTHPOBAHHE

ZuluServer naeT BO3MOXXHOCTb OJIHOBPEMEHHOIO PEJAKTUPOBAHMS OJHUX M TEX
xKe TpapuUecKnX M TAaONMYHBIX JAHHBIX HECKOJIBKUMH TMoib30BaTesiMu. [Ipu sTom
BEJICTCS] HE3aBUCHUMBIH JIJIsl KaXKIO0T0 MOJIb30BATEINS KypHAJ OTKAaTa.

ABTOMAaTH4YeCKOEe O0HOBJIEHHE KAPTHI

[Ipu u3MeHeHnU TaHHBIX OJHUM U3 KIMEHTOB, CEPBEP OMOBEUIACT BCEX KIMEHTOB,
MOJIB3YIOMIKUXCS B TAHHBIA MOMEHT 3THUMHU JTAHHBIMHU, YTO MPUBOJUT K aBTOMATHUECKOMY
OOHOBJICHHIO JTAHHBIX HA KapTe.

IMy0aukanus q1aHHBIX

ZuluServer crjaHUpoBaH TaK, YTOOBI JaTh BO3MOYKHOCTh OBICTPO M IPOCTO
OIMyOJIMKOBAaTh JIaHHBIE, CO3/IaHHbIE C TOMOIIbI0 HacToibHOM Bepcuu [UC Zulu.
dusnueckuit popmaT JaHHBIX PH 3TOM HE MeHseTCs. JlOCTATOYHO C TOMOIIBIO YTHUIIHTEI
MOJITOTOBKH JIAaHHBIX WM BpPYYHYIO HACTPOUTH CCBUIKM Juisi cepBepa ZuluServer u
JAHHBIE CTAHOBATCS JOCTYmHbIMHU B ceTH. [lomoO6HO BeO-cepBepy, cepep Zulu mo
3aIpoCy ¢ KJIMEHTCKOI0 MECTa HYKHOT'O pecypca MpeI0CTaBUT JaHHbIC, COMIOCTABICHHBIE
C 3TUM PECYPCOM.

AJIMHHHCTPUPOBAHME JAHHBIX

ZuluServer mpenocTaBisieT BO3MOXKHOCTh Pa3rpPaHUYMUTh JOCTYH K JaHHBIM U
HA3HAYWUTH pa3IMYHbIC TpaBWJIa W TpaBa JOCTyNMa K HUM. MOXHO TNPEIOCTaBUTh Kak
AHOHUMHBIN JIOCTyNa K JAHHBIM JJIS HMIMPOKOW MYOJMKH, TaK U OTPAHUYUTH €ro s
Y3KOr0o Kpyra IOJIb30BaTesiel, ONpeaeianB JUIsl KaKJOT0 M3 HHMX Kakue OIeparuu c
JTAHHBIMH €MY pa3pelleHBl.

Web-cay:xo61 WMS u WFS

ZuluServer mo3BoiisieT paboTaTh C JaHHBIMU cepBepa Mo creruduranusm WMS
1.1.1, WMS 1.3.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service)
paszpadotanubiMu OGC (Open Geospatial Consortium).

Web-ciry:x6a WMS mo3BosisieT oToOpakaTh CIOM U KapThl cepBepa Ha KIIMEHTaX,
nojaepxuBaronux crnenudukamuun WMS, B vactHoctu, Zulu, Google Earth, Google
Api, Open Layers, Yandex Map, Maplnfo, ArcGIS u np.

Web-cayx6a WFS oOecnieunBaeT IOCTYH K BEKTOPHOH M CEMaHTHYECKOM
uH(pOpMaLUU cepBepa IS KIUEHTOB, MOIEPKUBAIOIINX JAHHYIO ClIelU(DUKAIHIO.

IIpocTpaHcTBeHHBIN (PUIBTP K AaHHBIM
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[lpaBa mocTyma K CEpBEpPHBIM JaHHBIM JUIS TIOJB30BATENs WM TPYIIIBI
MOJB30BaTENEi MOXKHO OTPAaHWYUTH OONACTHIO, 33JaHHOW MPOCTHIM WM COCTaBHBIM
TIOJTUTOHOM.

Ecnu BBeieHO Takoe orpaHHUYCHHE, TO MOJIB30BATEIbh CMOXKET 0TOOpaXKaTh CJIOU U
OTIEPHPOBATh JAHHBIMH TOJIBKO B TIpe/ieNiaX YKa3aHHOW 00JacTH.

AsTtopu3anus Windows

[Ipu coemunennu c¢ ZuluServer BO3MOXXHO HCIOJB30BaTh YYETHBIC CBEACHUS
Windows i aBTOpW3alliyl TONB30BATENsI Ha CepBepe, Kak 3TO JeNlaeT HampuMep

Microsoft SQL Server. Ilonb30BaTento He HYKHO MOCTOSIHHO BBOJUTH JIOTHH U MapOJIb.
3.4. DJIeKTpOHHAS MO/IeJIb CYIIeCTBYIOIIEl CUCTEMBI TENJI0CHAGKEHUsI

B kadecTBe MeTOAMYECKOW OCHOBBI ISl Pa3pabOTKU «DIEKTPOHHON MOJEIH
CUCTEMBI TeIUIoCHaOXKeHus T. MypMaHCK» HCIIOJNb30BaHbl TpeOOBaHUS K MpoleaypaM
pa3paboOTKH  aBTOMATH3UPOBAHHOH HMH(DOPMAIMOHHO-  AHATUTUYECKOW  CHUCTEMBI
«INEeKTpOHHAsT MOJIENb CHUCTEMBI TEIUIOCHAOKEHHUS TOpOja, HACENEHHOTO ITYHKTa,
n3noxeHHble B [loctanoBnenuu [IpaBurensctBa PO Nel54 ot 22.02.2012 r. u 8 CTO HII
«Poccuiickoe  TermocHaOXeHHE»  «ABTOMATHU3UPOBaHHBIE  HMHPOPMAIMOHHO -
AHATMUTHYECKUE CUCTEMBI «DJICKTPOHHBIC MOJICIM CHUCTEM TEIJIOCHAOXKEHUS TOPOJIOBY»
OO6mue TpeOoBaHMS.

NudpopmanmoHHO-Tpadudeckoe omnrcaHue OOBEKTOB CHCTEMBbI TEIUIOCHAOKEHUS
ropoja B ciosix OM mnpeacTaBieHbl Tpa@UUecKUM MPE/ICTaBICHHEM OOBEKTOB CHCTEMBbI
TEIUIOCHAOXKEHHSI C TIPUBSI3KOW K TOIMOOCHOBE TOpOJIa WU TOJHBIM TOTOJOTUYECKUM
ONKMCAHHEM CBS3HOCTH OOBECKTOB, a TakK)Ke IaclopTU3aieii OOBEKTOB CHCTEMBI
TEIUIOCHA0KEeHHsSI  (MCTOYHUKOB  TETUIOCHAOKEHUS, YYaCTKOB TEIUIOBBIX  CETEH,
ob6opynosanus LITII, UTII).

OCHOBOI CEMAaHTHYECKUX JAaHHBIX 00 00BEKTAaX CUCTEMBI TEIUIOCHAOKEHUS OBLIN
0a3bl TaHHBIX 3aka3urMka ¥ WHGPOpPMAaIUs, cOOpaHHasl B MPOIECCE BBIMOTHEHUS aHAIIN3a
CYIIECTBYIOIIETO COCTOSHUS CUCTEMBI TEIIOCHA0KCHHS TOpo/Ia.

B cocraBe oanektpoHHOM ~ momenu  (OM)  cyluecTByrOLIEH — CHUCTEMBI
TEIIOCHA0KEHHSI TOpOJia OTACIIbHBIMU CIIOSIMU TTPEICTABIICHBI:

¢ TOIIOCHOBA ropoaa,
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® AJIpECHBIH IUIaH rOPOJa;

® CJIOH, COJIEpKAIINE CETKA palOHUPOBAHUS rOpoAa;

e oraeinbHble  pacueTtHble ciaon  ZULU nmo  OToeneHBIM — 30HaM
TEIJIOCHA0KEHHS TOPOIa;

o0ObeAMHEHHbIE HMH(POPMAIMOHHBIE CIIOM 1O TEIJIOBBIM HCTOYHUKAM U
NOoTpeOUTeNsIM  Topojia,  CO3JaHHbIE  JUIsl  BBINOJHEHHS  MPOCTPAHCTBEHHBIX
TEXHOJOTUYECKUX 3aMPOCOB 0 CUCTEME B paMKax MPUHATOU mpu pazpadboTke «CXembl
TEIJIOCHAOXKEHHS. ..» CETKH PACUETHBIX €IWHMUIl JCICHHUS TOpoJa WU JIOOBIX APYTHUX
TEPPUTOPHUAJTIBHBIX pa3pe3ax B LENSIX PELICHUs aHATUTUYECKUX 3a7a4.

[Tocne 3aBepienus BBoAa uHGOpMAIMKU 00 0OBEKTaX CUCTEMBI TEINTIOCHAOKEHUS
(1300pakeHUiI M MACIOPTOB SHEPrOMCTOYHUKOB, YYACTKOB TPYOOIPOBOJIOB TEILJIOBBIX
ceTell, TeIUIOCeTeBbIX OOBEKTOB, MOTpeOuTeneii) Oblia BBIMOJIHEHA MpOLEaypa
KaJIMOPOBKMU DJICKTPOHHOM MOJEIM C IENbI0 OOECreyYeHuss COOTBETCTBUS PAaCXO0B
TEIUIOHOCHUTENST B MOJIETTM peallbHbIM pacxoiaM 0a30BOro OTOMHUTENIHLHOTO MepHoja

pa3pabOTKH CXEMBbI TEMJIOCHAOKECHHUS.

3.4.1. AnpecHblii I1aH ropoaa

Ha aagpecHom miiane ropojia n300paKeHbI:
® yIWYHAs CETh;
® TpaHUIIbI BOJHBIX 0OBEKTOB;
e 3cIeHas 30Ha;
® MOCTBI, 3CTaKa/Ibl, ITyTEIPOBOJIBI;
® 3JIaHUS;
® CTPOCHUS;

® JKCJIC3HOAOPOIKHBIC ITYTH.
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@parMeHT aipecHOro IiaHa, MpeJCTaBIeHHOro B DM — cM. Ha pucyHke 3.25.

Pucynok 3.25 - ®parMeHT agpecHOro miaHa

CJiou, npeacraBisiiolie CeTKM PaiilOHNPOBAHUS I'OPOAA

OM B COOTBETCTBHUM C TpeOOBaHMSIMHU K €€ COJAEPKAaHHIO BKIIIOYAET CJIOU
pPAacUeTHBIX €IUHUI] TEPPUTOPUATBHOTO JeNeHUs (CeTKH pallOHMpOBaHUS), BKIIOYAs
aJIMUHHUCTPATUBHOE, C HEOOXOAUMOM IO HUM MH(OpMAIIHEH.

AZIMMHHMCTpPATHBHOE AeseHne r. MypmaHck

B kayecTtBe CETKM pPAacCYETHBIX JJIEMEHTOB TEPPUTOPUATIBHOIO  JEJICHUA,
UCIOJIb3YEMbIX B KaUeCTBE TEPPUTOPHAIIBHON €AMHUIIBI MPEACTABICHNUS UH(DOpMAIIU B
pamkax pa3paboTku «CxeMbl TeruiocHaOXkeHust r. MypMaHCK» TNPHHSTHI TPAHULIBI
aMUHUCTPATUBHBIX OKPYTOB rOpoAa.

I'opon Mypmanck pasgeneH Ha Tpu okpyra: JlenmHckuil, OKTAOpbCKUN U
[IepBomalickuii. ['paHuIlbl aIMUHUCTPATUBHBIX OKPYI'OB IPEICTABIICHBI B JJIEKTPOHHOU

MOJACIHN B CJIIOC «A}IMI/IHI/ICTpaTI/IBHOC JCIICHHUC).

3.4.2. Pacuernslii cioit ZULU cucrembl TemIocHa0KeHUs TOpoaa

O6merop0)101<a;1 QJICKTPOHHAA CXCMa CYIICCTBYIOIIUX TCIIJIOBBIX ceTen T.

MypmaHCK, MpPHUBSA3aHHBIX K TOIIOOCHOBE TIOpOJa, IPEACTABICHA OTAEIBbHBIM
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(pacuetnbiM) cioem ZULU «tS», comepkaliuMu JaHHBIE MO CETH, HEOOXOIWMBIE IS
BBITIOJTHEHUS TETJIOTHIPABIMYECKUX PACUETOB:
® MarucTpajabHBIC TEIJIOBBIC CETH
® KBapTaJbHBIE CETH — TOPOACKHE PpACHpPEICIUTEIbHbIE CETH [0
noTpeduTenel ropoaa;

@parMeHT pacuye€THOTO CJIOS ANEKTPOHHOU CXEMBbI CYIIECTBYIOIIUX TEIIOBBIX

10

N
W
'l‘-l 1

cereii 1. MypmaHCK npezicTaBiieH Ha pucyHke 3.26.

PucyHnok 3.26 - ®parMeHT cxeMbl TEIJIOBBIX CeTEH

K o6bexTam pacyeTHBIX CIIOEB OTHOCSTCS:
e lcrounuku;
e TemnoBas kamepa;
o Tlotpebutens;
e HacocHas cTaHus;
e 3aJIBUXKH;
e VYwyacTku;
e Jlpoccenupyromnmi y3ei,
o IITIL

e ['panuiia 6aIaHCOBOM MPUHAICIKHOCTH;
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e V3en yyera;
e [llepembliuka;
e (OO0O0OIICHHBIN TOTPEOUTEND;
e BcnomorarenbHbIi y4acTOK.
B cymectByromux 6a3ax manabpix «ZULU» mpegycMmaTpuBaIOTCs CTaHIApTHBIE
XapaKTEPUCTUKH MO MPUBEICHHBIM BBIIIE TUTIAM 00BEKTOB CUCTEMbI TETLNTIOCHAOKEHUSI.
CoctaB uHpOpMaLIMK MO KAXKIOMY THUIY OOBEKTOB HOCUT KaK MH()OPMATHUBHBIM
XapakTep (Hampumep: AJisi UCTOYHUKOB - HAMMEHOBAHUE MPEANPHUSITHS, HAUMEHOBAHUE
UCTOYHUKA, JUUIsl IOTpeOuTeNnel - aapec y3ia BBOJa, HAMMEHOBAHKE y3Jia BBOJA U T.1.),
TaKk W HEOOXOMUMBIM Il (PYHKIIMOHMPOBAHUSI pPACUETHOW MOJAENU (HAmpumep: s
MCTOYHUKOB - TE€OJIe3UYeCcKas OTMETKa, pacueTHas TeMIIepaTypa B MOJAIOLIEM
TpyOOIpoBOIe, pacueTHasi TeMmreparypa XoJaoaHoi Bojwl). [lomHoTa 3amomHeHust 6a3bi
JIAHHBIX TI0 MapaMeTpaM 3aBUCUT OT HAJIUYMS UCXOAHBIX JAHHBIX, MPEIOCTABICHHBIX
3aKa34yuKOM U OINPOIIEHHBIMH CYOhEKTAMU CUCTEMBI TEIUIOCHA0KEHHS TOPO/a.
[Ipu >xenanuu MOIB30BATENS, B CYIIECTBYIONIME 0a3bl TaHHBIX MO0 0OBEKTaM CETH

MOKHO IIO6aBI/ITB JOITOJIHHUTCIIbHBIC I1OJIA.

3.5. PekoMeHJaIH IO OPTraHU3ALNH BHEAPEHUS U UCNOJIb30BaHuA DM

HeoOxomuMbiMu  yCHOBUSIMU U1 peaiM3alliy, BHEAPCHUS U JajbHEHIIen
skcIutyaTanuu DM B opranuzanuu (aepxarene M) sBISAIOTCA:
e OMpejelICHue OCHOBHBIX IMOJb30BaTee OM;
® Ha3HA4YCHHE OTBETCTBEHHO Juia u3 uncia UTP;
e OpraHu3aius cepBepa Ajisi yCTaHOBKH DM
® HAa3HAYEHHUE AJIMUHUCTPATOPA BHEAPSAEMOW CUCTEMBI;

e OpraHu3alysg MOHUTOPUHTA U aKTyanuzauuu M.
3.5.1. Opranuszanusi MeXaHU3MOB HH(OPMAIMOHHOTO B3AaUMO/IeiiCTBUSA
VY4auTeiBasi TO, 4TO CHCTEMa TEIUIOCHAOKEHHS - JUHAMUYHO Pa3BUBAIOLIUICS

MCXAaHU3M, OpraHu3alHrsad MOHHUTOPHUHTA U aKTyaJIn3alluu OM saBasrOTCA HCO6X0,Z[I/IMI>IMI/I

YCJIOBHUEM UL MOAACPIKAaHUA JaAHHBIX OM B AKTYaJIbHOM COCTOSHUMU.
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Jlis opraHu3allMd MOHUTOpPUHIA €AMHOM OOILIEropoJCKON MOJAENU CHUCTEMBI
TEIUIOCHA0)KEHHUsI ~ HEOOXOAMMAa  OpraHu3alMs  MEPUOJUYECKOTO  MOCTYIUICHUS
HEOOXOIUMON 111 MOHMTOPHHIa HWH(MOpPMALMM OT MPEAIPHUITHH, SBISIOMIMXCS
OCHOBHBIMU TMOCTaBIIMKAMH JJAHHBIX, COJEpKauxcs B OM:

® JIaHHBIE 10 MEPCIEKTUBHOMY Pa3BUTHUIO TOPO/Ja,

e JaHHBIC 10 3aMpalIMBAEMbIM TEXHUYECKUM YCIOBUSM Ha MPUCOEIUHEHUE K
CUCTeMaM TeTIOCHA0XKEeHus,

® JaHHBIC IJIAHUPYEMBIM K CTPOUTENHCTBY MJIM BBEACHHBIM B HKCILIYaTaILIHUIO
00BEKTaM TEIUIOCHAOKECHHSI,

e JaHHBIE AJJPECHOTO IUIaHa rOpoa,

® JaHHBIE [0 U3MEHEHUSIM CETOK pallOHMPOBAaHUS ropojia u T. [I.

basel ganHBIXx OM [OJDKHBI aKTYaJU3UPOBATHCS TOJBKO CTPOTO TMEPBUYHOU
uHpopMalMe, ¢ MaKCUMaJIbHO BO3MOKHBIM TEXHOJOIMYECKUM oOecreyeHueM
OJIHOKPATHOTO €€ BBOJIa B CUCTEMY.

Heob6xomuMo  opranu3oBaTh  CHCTEMbI  MH(POPMAIIMOHHOTO  OOMEHa ¢
COOTBETCTBYIOUIUMHU OpraHu3alusIMu u JenapTaMeHTaMu ropoja,
TEIUIOT€HEPUPYIOIUMH U TEIUIOCHA0KAIOIIKUMU MPEANPUITUIMU TOpoia — BIIAJAeIbIaMH
BbIIICTIEPEUYUCIIEHHON HH(OpManuu, pa3paboTaTh MeEXaHM3Mbl HH(DOPMAIIMOHHOTO
B3aUMOJICHCTBUSL C TEMH CHCTEMaMH, B KOTOPBIX JaHHas WHGpoOpMaius BeAeTcs U
aKTyaJIU3UpyeTcs, pa3paboTaTh perjaMeHT OOHOBJIEHMSI JaHHBIX U YTBEPAUTH €ro

COOTBETCTBYIOLTUMHU CIIy’)k0aMi Ha ypOBHE TOPO/Ia.

3.5.2. TpeGoBaHuA K KBAJIM(PUKALUM IIePCOHAIA

B ¢yHkunoHupOBaHMM CHUCTEMBI JOJKHBI Y4acTBOBATH CIIEIYIOUIME TPYIIIBI
IIEpCOHAJIA:

OKCIUTyaTallMOHHBIA IEPCOHANI CUCTEMBI — AJIMUHUCTPATOP CUCTEMBI, CIICLIAATIUCT
oOecrnieunBarONMil  (GYHKIMOHUPOBAHHE TEXHUYECKUX UM MNPOTPAMMHBIX CPEACTB,
oOciy>xuBaHue U o0ecrieueHue pabodnx MECT I0JIb30BaTesel, B 00A3aHHOCTH KOTOPOIO
TaKXe JOJHDKHO BXOAMTDH BBHIMOJTHEHUE CIIEIHATBHBIX TEXHOJIOTUYECKUX (DYHKIHH, TaKuX
KaK: BEICHUE CIIMCKOB I10JIb30BATENICH, PEryJIMPOBAHUE MPAB JOCTYyIA II0JIb30BaTEIEH K
OM u onepauusM HaJ HEH, a TAaKKe KOHTPOJb 3a LEJOCTHOCTBIO M COXPAHHOCTBIO

uHpopmarmu B 0a3zax JaHHBIX. OKCIUTyaTallMOHHBI IEPCOHAN JOJKEH OBITh
- ]
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O3HaKoMJIeH ¢ PyKoBOJACTBOM /Ui aAMMHUCTPATOpa CHCTEMBbI, 00JajaTh HaBBIKAMU
paboThl ¢ HEOOXOIUMBIMH g obecniedeHus: paboTsl DM mporpamMmHo-annapaTHbIMU
CPEICTBAMH.

[Tonp30BaTenu - COTPYAHUKH, HEMOCPEACTBEHHO yJyacTBYyIoUe B pabore ¢ OM u
OCYILECTBIISIIOIIKE €€ 00pabOTKy Ha aBTOMaTHU3UPOBAHHBIX PA0OUUX MECTaX C IOMOILBIO
cpencts cucremsl. [lonp3oBatenu OM noykHbI 0071a/1aTh 0a30BEIMHM HaBBIKAMHU PaOOTHI €
OPWIOKEHUSIMU B omepauroHHOM cpeae Microsoft Windows, a Takxke uMeTh
npoduiIbHbIE HaBBIKM B 3aBUCHUMOCTH OT peIIaeMblX ¢ momompeio OM  3anau.
[Tonp30Barenu AOHKHBI MPOUTH 00ydeHHE MpaBuiaM paboTsl ¢ DM B COOTBETCTBHH CO

CBOMMH (PYHKIIMOHAJILHBIMU O0S3aHHOCTSIMU U PYKOBOJCTBOM I10JIb30BATEIIS.
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