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1. OBIINMUE CBEJEHUSA

Cucrema HEeHTPaIM30BaHHOT'O TEMJIOCHAOKEHHS — OJJHA U3 HanboJIee CIIOKHBIX OTpacien
KWINIHO-KOMMYHAJIBHOTO XO34HCTBAa C TOYKU 3pEHHUS MHXKEHEPHOW MH(PacTpyKTyphl, UTO
Tpe6yeT NPpUMCHCHUA CUCTCMHOT'O KOMIIJICKCHOI'O moAaxoaa I pCHICHUA TCKYHIUX 3ada4 U
IUTAHUPOBAHMUSL.

CoznaBaemast B mporecce pa3pabOTKH CXEMBbl TEIIOCHAOKEHUsI « DIEKTPOHHAS MOJIENb
CHCTEMBI TEIJIOCHAOXKEHUS» I03BOJISIET IPOBOAUTH HA €€ OCHOBE aHalU3 CYIIECTBYIOLIErO
noJiokeHus B cepe TernocHadxkenus r. Cypryra.

ONeKTpoHHAs MOJeNIb CHCTEMbl TEIMJIOCHAOXEeHMsl co3JaHa Ha 0a3ze NporpamMMHO-
pacueTHOro Komruiekca «Zulu 2021».

PykoBOJCTBO MOJIb30BaTENs IPOrpaMMHO-pacyeTHBIM KomiuiekcoM Zulu 2021 naxoautes
M0 CChUIKaM:

-THUC Zulu: https://www.politerm.com/download/zulu/ZuluHelp.pdf

- ZuluThermo: https://www.politerm.com/download/zulu/ZuluThermo.pdf

[{enu pa3paObOTKH 3IEKTPOHHONU MOJICITH :

® CO3JaHMs eANHOHN MH(OpMALIMOHHOM NIaT(OPMBI I10 CHCTEMaM TEIJIOCHAOKEH M
ropoaa;

e QOBBIEHUS HPPEKTUBHOCTH HMHPOPMALMOHHOTO 00eCHedyeHus IMpOLECCOoB
NPUHATHS PEHICHW B 00JacTH TEKyIIero (yHKIMOHHWPOBAHHS M TEPCIEKTHBHOTO Pa3BUTHS
CHCTEMBI TEIJIOCHA0KEHUSI TOPOAA;

® [POBEICHMS €AMHOM TOJNUTUKUM B OpraHu3aluMd TEKyIleH JedaTeIbHOCTH
OPEANPUITUN U B TIEPCIICKTUBHOM Pa3BUTHH BCEil CUCTEMBI TEMIIIOCHAOKEHHS TOPOAA;

e oO0ecrneyeHus yCTOHYUBOro rpaloCTpOUTENILHOTO Pa3BUTHSI IOPOJIa;

e pa3pabOTKK Mep /ISl TOBBIIIEHU S HAJIEKHOCTU CUCTEMBI TEIJIOCHA0KEH U TOPOJIa;

¢ MUHUMH3AIUU BEPOSITHOCTH BO3HWKHOBEHHS aBAPUMHBIX CHUTYallMii B CHCTEMeE
TENJI0CHA0KEHHUSI.

Pa3paboranHas 31eKTpOHHASI MOJIEIb PEIHAa3HaYEeHA IS PEIICHH S CIeYIONINX 3a/1a4:

e co3gaHMs  OOIIErOpOACKONW  AJIEKTPOHHOM  CXE€Mbl  CYLIECTBYIOIIMX U
NEPCIEeKTUBHBIX TEIUIOBBIX CETe H OOBEKTOB CHCTEMBI TeruiocHaOkeHus 1. Cypryra,
HPUBS3aHHBIX K TOIIOOCHOBE TOPOAA;

® ONTUMU3ALMM CYLIECTBYIOILEH CHCTEMbl TeIUIOCHAOXKEHUs (ONTHMH3AIus
TUAPABIMYECKUX PEKUMOB, MOJACIHPOBAHUE TEpEpacIpeaeICHHs TEIIOBBIX HAarpy30K MEXITy
UCTOYHHKAMHU, OIIPEIEJICHIE ONTUMAIbHBIX AUaMETPOB IMPOEKTUPYEMBIX U PEKOHCTPYUPYEMBIX

TEIJIOBBIX CETEH M TETIOCETEBBIX OOBEKTOB H T.11.);


https://www.politerm.com/download/zulu/ZuluHelp.pdf
https://www.politerm.com/download/zulu/ZuluThermo.pdf

® MOJECTUPOBAHUS IEPCIIEKTUBHBIX BAPUAHTOB PA3BUTHSI CUCTEMBbI TETLIOCHA0KEHHS
(CTPOUTENHCTBO HOBBIX U PEKOHCTPYKIIUS CYIICCTBYIOIIMX HCTOYHHUKOB TEIJIOBOH SHEPIHH,
[epepacnpeieliCcHue TENJIOBbIX HArpy30K MeEXAYy HCTOYHMKAMM, OIPENCIICHHE BO3MOKHOCTH
MOJKJIIOYEHH S HOBBIX TOTpeOUTENEN TENI0BOM YHEPIUH, ONIPE/IeIEHE ONITUMAIbHBIX BAPUAHTOB
Ka4eCTBEHHOT'O U HaJIS)KHOT 0 00EeCTIeYeHH I TEIIOBOM SHEprueil HOBBIX MOTpeOuTeNneH u T.1.);

® OIEpaTUBHOIO MOJEIMPOBAaHUs 0OecrieueHus TEeIIOBOI 3Hepruei morpeduTeneit
IIpY ABAPUHHBIX CUTYyaLUsIX;

® OIEepaTUBHOrO MOJY4YeHHUS MH(OPMALMOHHBIX BBIOOPOK, CIPABOK, OTYETOB IO

CHCTEMCE B LICJIOM ITO CUCTEME TENJIOCHAOKCHUS ropoaa M mo OTACJIBHBIM €€ 3JICMCHTAM.



2. TPA®OUYECKOE NPEJCTABJIEHUE OBBEKTOB _CHUCTEMBbI
TEIVNIOCHABXEHHUSA C TNPUBS3KOU K TOHOI'PA®UYECKOU OCHOBE
MNOCEJIEHUSA, MYHUIUITAJIBHOI'O OKPYT A, TOPOACKOI'O OKPYT A, TOPOJIA
OEJEPAJIBHOI'O 3HAYEHHUA W C NOJHBIM TOINOJOI'MYECKHUM
OIIMCAHHUEM CBA3HOCTHU OBBEKTOB

B kauecTBe 6230BOr0 IporpaMMHOT0 00ECTICUSHU S IS PeTN3aIIH AJIEKTPOHHON MOJIEITH
cucteMbl TeriocHaokeHus r. CypryTa Obl1 BBIOpaH MPOrpaMMHO- pacdeTHbIH KoMIuteke Zulu.
[Tpu pabote ¢ mporpamMmoii He TpeOYIOTCS TITyOOKH e 3HAHHSI 10 TPOT PAMMHUPOBAHHIO, IOCTATOYHO
YEeTKO U IPaMOTHO C(HOPMYIHPOBATH LIETH M C TOMOIIBI0 MMEIOIINXCS HHCTPYMEHTOB PELIUTH
IIOCTaBJICHHBIE 33/a4H.

Hwxe mpexacraBieHo kpatkoe omucanue (PyHKIIMOHAIBHBIX BO3MOXXHOCTEH OCHOBH BIX

moayieit PITK, HeoOX0MMMBIX /ISt CO3IaHMs M JaJIbHEHIIeH dKcITyaTanuu I M:

o reonHpopmanronHas cuctema ['UC Zulu;
. MakeT pacueToB cerei TernocHadxkenus ZuluThermo;
. IIpr HEOOXOAMMOCTH CO3MaHHS HECKOJBKHX paboyrMx MeCT M paboThl depes

WuTepHer - cepBep reonHpopMaIimoHHo# cucteMsl Zulu Server;
[To oxoH4YaHUM BHeApeHHsS 3aKa3uMK CaMOCTOSITEIbHO OMpEeNseT I11eaecoo0pa3HOCThb
pa3BUTHUS JAHHOH CHUCTEMBbl M HEOOXOJMMOCTH MPHUOOPETEHHS M BHEJIPECHHS JOTOTHUTEIBHBIX

MOZYJIECH.

2.1. I'eoundgopmanuonnas cucrema (I'MC) Zulu

I'NC Zulu — reomHdpopManmoHHas cucTeMa, oOecreynBaromas cOop, XpaHEHHE,
00paboTKy, MOCTyM, OTOOpakeHHE M paclpoCcTpaHEeHUE MPOCTPAaHCTBEHHO -KOOPAMHUPOBAHHBIX
JAHHBIX, TTO3BOJISIIONIMX OCYIIECTBIIATH MOJCIMPOBAHUE WHKCHEPHBIX KOMMYHUKALMH H
TPAHCIIOPTHBIX CUCTEM.

['eonndopmarmonnas cucrema Zulu npennasnavena s cozpanus ['MC mpuiokeHuH,
TpeOyIOIMX BHU3yalU3allUH MPOCTPAHCTBEHHBIX JAHHBIX B BEKTOPHOM M PACTPOBOM BHJIE,
aHaJIM3a UX TOTIOJIOTUH U UX CBSI3M C CEMAaHTUYECKUMU 0a3aMu JaHHBIX.

I'MC Zulu mo3BonseT WMIOPTUPOBATH MaHHBIC M3 Takux mnporpamMm kak Mapinfo,
AutoCAD Release 12, ArcView. B pesynbrare ummopTa OyayT MOJydeHbl BEKTOPHBIC CIIOH C
FOTOBBIMU OOBEKTaMH, MIPH 3TOM BCE XapaKTEPUCTUKH, TAKHE KaK MacmTad, BET U Ap., OyayT
coxpaHeHbl. Eciu k o0bekTam B 0OMeHHOM (hopmaTe ObLTa MpUKperuieHa 0a3a JaHHBIX, TO OHA
TaK ke uMnoptupyercs B Zulu.

[Tomumo mmnopra Zulu mo3BONSET 3KCIOPTHPOBATH I'papUuecKHe NaHHBIC B TaKHe
dopmatel kak: .DXF, .MIF/.MID, .BMP, Shape .SHP. DkcrnopT ceMaHTHUYECKHX JaHHBIX

BO3MOYKEH B 3JIEKTpOHHYI0 Tabmuiy Microsoft Excel umu crparuiyy HTML.
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PykoBoncTBO moib30Barens 3JEKTPOHHOM MOJETM pa3paboTaHO Ha OCHOBAaHMU
pykoBozctB o 'MC Zulu (8.0) u ZuluThermo, npeacTaBiIeHHBIX TPOU3BOAUTEIEM.

Cucrema o01agaer cieayrouMU BO3MOKHOCTIMU

o Co3maBarh KapThl MECTHOCTH B Pa3IMYHBIX Fe0orpapuyecKix CHCTEMaX KOOPIUHAT
U KaprorpaduyecKux TMPOEKIHUSIX, OTOOpaxaTb BEKTOpHbIE TrpaduvecKue IaHHBIE CO
CrJIaKMBaHHEM U 0€3;

. OcymecTBasTh 00pabOTKy pacTpoBbIX H300pakenuii popmaroB BMP, TIFF, PCX,
JPG, GIF, PNG npu nmomMo1um BCTpOSCHHOT0 rpahuuecKoro pe1akTopa;

) [Tonp30BaThCsl JAHHBIMH C CEPBEPOB, MOJyIepKUBaronmX crernudukanuo WMS

(Web Map Service);

. C mnoMmouIpio CO3/1aBa€MbIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OHHApHBIM
dopmaToM, oOecreUrBaIONIMM BBICOKYIO CKOpPOCTh paboThl, BEKTOPH30BAaTh pPacTPOBBIE
HN300paKEHHUS;

o [Ipn BekTOpM3alMU MCHOJB30BATh KaK MPUMUTHUBHBIE OOBEKTHI (CHMBOJIBHBIE,
TEKCTOBBIE, TUHEWHBIE, TITIOMAIHbIE) TAK U TUIIOBBIE OOBEKTHI, OMUCHIBAEMBIE CAMOCTOSTENILHO B
CTPYKTYpE CJIOs;

o PaboTaTth ¢ ceMaHTHMYECKUMHU JTaHHBIMHU, OJKIIOYAEMBbIMU K CIIOI0 M3 BHEIIHUX
ucrounnkoB BDE, ODBC nmm ADO uepes onrcarenu 6a3 JaHHBIX (ITOJIy9aTh JaHHBIC MOKHO U3
tabmun Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE u apyrux
uctounrkoB ODBC unmu ADO);

o BrimonHATh 3ampockl K 0a3aM JaHHBIX C OTOOpaXKEHHWEM PE3yJIbTaTOB Ha KapTe
(mouck ompeneneHHOW HHGOpMAMK, HAXO0XACHHE CYMMbI, MaKCUMaJbHOTO, MUHUMAJIbHOTO
3HAYCHUS, U T.11.);

o BBINONHATE MPOCTPaHCTBEHHBIE 3aIIPOCHI IO 00BEKTaM KapThl B COOTBETCTBHH CO
cnenuduranusvu OGC;

o Co3maBath MoJieNb penbeda MECTHOCTH M CTPOUTH Ha €€ OCHOBE U30JIMHUH, 30HbI
3aTOTJICHUSI MPOMUITH B PacTphl pelibeda, pacCUMTHIBATH TIJIOMAIN U 00BEMBI;

o DKCIOPTUPOBATh JaHHBIE U3 CEMAaHTUYECKOW 0a3bl WIIM Pe3yNbTaThl 3alpoca B
anekTpoHHyto Tabmuiy Microsoft Excel wnm crpanniy HTML,;

o [IporpaMMHO WM TIO CEMaHTHYECKHMM JaHHBIM CO3[aBaTh TEMATHUYECKHUE
pPacKpacku, ¢ MOMOIIBI0 KOTOPBIX MEHSETCS CTUIIb OTOOpaKEeHHUSI 0OBEKTOB;

o BriBomuTh 17151 BceX 0OBEKTOB CIIOSI HAAMUCH UM OUPKH, TEKCT HAAMHCH MOXKET
KaK OpaThCs M3 CEMaHTHUECKOM 0a3bl JAHHBIX, TAK U MIEPEONPEACIATHECS TPOTPAMMHO;

o OtoOpaxare 00BEeKTHI cinog B ¢opmare 1nceBno-3D, mo3Bomstomem
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BU3YaJIU3UPOBATh OTHOCUTEIIbHBIE BBICOTHI OOBEKTOB (HAalpUMEp, BBICOTHI 3AaHUMN );

o CozpaBaTh M HCHOJIB30BaTh OMOIMOTEKY TpadUUYECKUX HJIEMEHTOB CHUCTEM
TETIOCHA0XKEHUS U PEKUMOB X (PYyHKIIMOHUPOBAHMUS;

o Co3maBaTh pacyeTHBIE CXEMBl MHKEHEPHBIX KOMMYHHKAIIMHA ¢ aBTOMAaT MYECKUM
(GOpMUPOBAHNEM TOIIOJIOTHU CETH H COOTBETCTBYIOIINX 0a3 TaHHBIX;

° HM3MeHATh TONOJIOTHIO CeTel U PCKUMBI pa6OTBI €€ DJICMCHTOB,

o Pemate  TOmosoruueckue 3amayd  (U3MEHEHHE  COCTOSIHUS ~ OOBEKTOB
(mepeKTroYeHUs), TOUCK OTKJIOYAIOIIUX YCTPOWCTB, IOWUCK KpaTYalIIUX IyTEeH, TTOMCK
CBSI3aHHBIX O0BEKTOB, MTOUCK KOJIEN);

o Jlyis GpICTPOrO MEepeMelIeHNs] B Hy>)KHO€ MECTO KapThl yCTaHaBJIMBATh 3aKJIAIKU
(3akazKa Ha TOYKY Ha MECTHOCTH C OINPEJCICHHBIM MacIITaboM OTOOpaKeHUS M 3aKJajKa Ha
ompeeIeHHBIA 00BEKT CJ10s1 (BEeChbMa yI00HO, €CTM 00BEKT - IBMIKYIIUKCS 10 KapTe));

o C ToMOIIBI0 TMPOEKTOB PACKPBIBATH CTPYKTYpPY TOTO FJIM HWHOTO OOBEKTa,
M300paXKEHHOT0 Ha KapTe CXeMaTHYHO;

o CoznaBaTh MakeThl [1€YaTH;

. Nmnopruposats rpaduueckue JTAaHHBIC u3  Mapinfo

(MIF/MID), AutoCAD Release 12 (DXF) u ArcView (SHP);

. OxcnopruposaTh rpaduueckue nanusie B Maplnfo (MIF/MID), AutoCAD Release
12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

. CosmaBarh Makpochl Ha si3bikax VB Script naum Java Script;

o OcymiecTBIIsTh TPOrPaMMHBIN JOCTYI K JTAaHHBIM Yepe3 OOBEKTHYIO MOJENb ISt
HaIKUCaHUS COOCTBEHHBIX KOHBEPTEPOB;

. CosmaBarh COOCTBEHHBIC IIPUIIOKCHHUS, paboTaroliye 1Mo/ ynpasicHuem Zulu.

2.1.1. Opranuszanus rpa)u4ecKux JaHHbBIX

I'padmueckne nmaHHBIE OpraHW30BaHbBl mocioiHO. (ot sBISETCS  OCHOBHOM
WHQOPMALIMOHHOW eAMHUIIeH CcHUCTeMbl. Kaknplii O0OBEKT CIOsI HWMEeT yHUKAIbHBIA
unentudukarop (1D wnm «kimou»). B mporpaMMe mpuMeHSFOTCS CISAYIONINE THITBI CJIOCB:

® BCKTOPHEIE CJIOH;

® pacTpOBHIE CJIOU;

e ciou penbeda;

e cyou ¢ cepeepoB WMS (Web Map Service).

BexTopHbie ciiou

OOBeKThl BEKTOPHOTO CJIOS  JENsATCs Ha NOpOCThie (IPUMUTHUBBI) W TUIOBBIC
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(kaccupuUUPOBAaHHBIE OOBEKTHI).

[TpuMHTHBBI MOTYT OBITH:

" TO4YEYHbIE (TUKTOIPAMMBbI UITH «CUMBOJIBD»);
" TEKCTOBBIE;

" JUHEWHbIC (JIMTHUU, TTOJHIMHNN );

" [UIoU[aJHbIE (KOHTYPHI, TOJTUKOHTYPHI).

TunoBble OOBEKTHI ONMCHIBAIOTCS B OuOIMOTEKe THUMOB O0BEKTOB. Kakaplil Tum
OTIMCHIBACT TJIOMIAAHON, JIMHEHHBIM MJIM CUMBOJIBHBIM THUIIOBOW rpaduueckuii 0ObEeKT, HMEEeT
I0JIb30BATENbCKOE HA3BaHHWE M MOXKET OBITh CBS3aH C COOCTBEHHOM CEMaHTHYECKOW 0a30it
JTAHHBIX.

Kaxnpiii THn o0O0beKTa MOXET HUMETb HECKOJIBKO pPEXHMOB, KOTOpPhIE HMEIOT
M0JIb30BATEIbCKOE HAa3BaHUE U 33Jal0T Pa3IUYHbIE CIIOCOOBI OTOOPaXKEHUS JAaHHOTO THUIIOBOIO
00BEKTA.

TunoBbie 0OBEKTHI MOTYT OBITH:

® TouYeyHbIe (MUKTOIPAMMBbI UJIH «CHMBOJIBI»);
® JuHelHble JINHUY, IOJIUINHUN);
® [UIOIAAHbIE (KOHTYPBI, IOJIUKOHTYPHI).

ATpuOyTHBHBIE UM CEMAaHTUYECKHE JTAHHBIE BEKTOPHOTO CIIOSI XPAHATCS BO BHEIIHEM
UCTOYHHKE TAHHBIX U MOAKIIIOYAIOTCS K CJIOK0 Yepe3 COOCTBEHHBIN omucarenb 0a3pl TaHHBIX. K
OJIHOMY CJIOI0 MOXKET OBITh MOAKIIOYEHO MTOTIEPEMEHHO MTPOU3BOIBHOE YHCIIO CEMAHTHYECKHX 0a3
TaHHBIX. [[pUMHATHBEI TOJB3YIOTCS OOIICH CEeMaHTUUYECKON 0a30il JaHHBIX, THTIOBBIC OOBEKTHI -
COOCTBEHHOM TSl KAKAOT0 TUIA (OJHAKO JUTsl pa3HBIX THIIOB MOXKHO MOJKIIOUUTD OJIHY U TY K€
0azy).

PacTpoBsle ciiou

PactpoBbiM ciioeM MOeT ObITh JMOO OTAENBHBIN pPacTpOBbI OOBEKT, JIMOO Ipymmna
pacTpoBbIX 00BeKTOB. PacTpoBas rpynmna MOXeT coJep)KaTh MPOU3BOJIBHOE YHCIO PACTPOBBIX
OOBEKTOB WJIM BJIOXEHHBIX PAcTpOBBIX Tpynm. Yucio pacTpoB B €J0€ OTpaHUYEHO JIHIIb
JIMCKOBBIM ITPOCTpaHCTBOM (ZUlU cripaBisieTcst ¢ MoJieM U3 HECKOJIBKUX THICSY PacTpPOB).

[TognepxuBaemblie hopmaTsl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

Pabora ¢ cucteMmamMu KOOPAMHAT M KapTOrpa@u4ecKMMH NPOCKIHMAMM.

['papuueckrie maHHBIE MOTYT XpPAaHUTBCA B PpaA3IMYHBIX CHCTEMax KOOpAWHAT U
0TOOpaXKaTbCsl B PA3TUYHBIX IPOCKIUSIX TPEXMEPHOI MOBEPXHOCTH 3€MIIM Ha MIIOCKOCTb.

Cucrema mnpeanaraer HabOp NpeloNpenesieHHbIX cucteM KoopauHaT. Kpome Toro,
I10JIb30BATENb MOKET 33JaTh CBOK CUCTEMY KOOPAMHAT C MHAUBUAYAIbHBIMU IT1apaMEeTpaMu JUIs

MOJJIEP>KMBAEMBIX CHCTEMOU TTPOEKITUM.
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B YaCTHOCTHU, 3Ta BO3MOXHOCTb ITO3BOJIACT IPU HU3BCCTHLIX IapaMCTpax (I(J'II-OLIaX
nepexona, MpuBA3BIBATb AAHHBIC, XPAHAIIHUCCA B MECTHOM CHCTEME KOOpAuHaT, K OIIHOfl n3
rJ100aJIBHBIX CHCTEM KOOpAWHAT.

JlaHHBIE MOKHO MEPENPOEHUPOBATH U3 OJHOM CHCTEMBI KOOPIUHAT B IPYTYIO.

2.1.2. Opranmzanmsi CeMAHTHYECKUX JAHHBIX

CeMaHTHYECKHE JAaHHBIC ITOAKJJIFOYAKOTCA K CJIIOK0 M3 BHCIIHHUX HCTOYHHUKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC)umu ActiveX DataObjects (ADO)
yepe3 onucarenu 0a3 JaHHBIX.

Honyanb JaHHBIC MOKHO H3:

° Ta6mun Paradox, dBase, FoxPro;

o Microsoft Access;

) Microsoft SQL Server;

. ORACLE;

. apyrue ucrouanku ODBC wim ADO.

Bosmoxken I/IMHOpT/3KCHOpT JAaHHBIX B CJICAYIOIINC (I)OpMaTBIZ

° MapIinfo MIF/MID;

° AutoCAD DXF;

o Shape SHP;

. Oxcnopt kapTel (Windows Bitmap (BMP));
. Dxcnopt cemaHTHYeckux ganHbIX (Microsoft Excel, HTML, TekcToBsIii popmar).
2.1.3. IIpeacraB/ieHue TaHHBIX HA KapTe

Kapra MoxxeT cozepikarh MpPOM3BOJIbHOE 4UCIO rpaduyeckux cinoeB.OIHU U Te Ke
rpaguueckue cioM MOTYT OBbITh IOMEIIEHBI B pa3Hble KapThl C pa3HbBIMU HAacTpOHKamu
oroOpaxenus. Kapra mmeer BOZMOXKHOCTB 33/IaHUs MOJIb30BATEIBCKOI'O0 UMEHH, LIBETa (OHA U
MacIITabHON CETKH.

JlanHbBI€, XpaHAIIMXCS B Pa3HbIX CHUCTEMaxX KOOPAMHAT, MOKHO OTOOpa)xaTh Ha OJIHOU
KapTe, B OAHOW M3 Kaprorpaduueckux mpoekiuid. [Ipy sTomM mnepecuer koopauHAT (eciu OH
TpeOyeTcs) U3 OJHOTO JaTyMa B APYrod U M3 OAHON MPOEKIUHU B JIPYTyHO MPOU3BOJUTCS IpPU

oToOpakeHuu "Ha jery".

[IpuMUTHBEI MOTYT UMETh UHAUBUyaJIbHbIE CTUIIU OTOOpaXkeHUs (LIBET, CTHIIb, TOJIIMHA
JMHUM; IBET U CTUJIb 3aJIMBKH; IUKTOrpaMMa; (hopmar TekcTa). TUurnoBbie 0ObEKThl UMEIOT CTUIIb
B 3aBHCHMOCTH OT PEKMUMa (COCTOSHUS), KOTOPBIH OrpenenseTcs B OnOIMOTEKH THIIOB 00BEKTOB

cinosa. Ctuib INPpUMHUTUBOB MOXKCT IIEPCONPECACIIATD KapTOﬁ, Il BCEX NPUMUTHUBOB MOXHO
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NPUHYIUTEIBHO 33J1aTh OJIUH CTUJIb.

CTtuiab 0OBEKTOB MOXKHO MEHSTh C IOMOIIBIO TEMaTHYeCKHX packpacok. [lpu stom
packpacka MOXeT OBbITh CO37]aHa 10 CEMAaHTHYECKUM JaHHBIM UJIH IIPOTPAMMHO.

EcTh BO3MOXXHOCTH BBIBOJIUTH [UISI BCEX OOBEKTOB CIIOSI HAAMUCU WM  OWpKU. Tekct
HAJIMUCH MOXET OpaThcsl M3 CEMaHTHYEeCKoW 0a3bl MaHHBIX. TeKCT HaAMUCHU TaKKe MOMKET
MepeonPeesaThCS MPOrPpaMMHO. BUPKH TEHEepUPYIOTCS aBTOMAaTHUYECKH, HO MOTYT IOTOM
pPacCTaBJISATHCS MOJIB30BATEIEM B HYKHOE PACIOJIOKEHUE U B HYKHON OPUEHTALINU.

Jlnst OpicTpOro nepeMerieHusi B Hy>KHO€ MECTO KapThl MOXHO yCTaHaBJIMBATh 3aKJIaJIKH.
3akiaaka Ha TOYKY Ha MECTHOCTH C OINpeAeTICHHBIM MacITaboM 0TOOpaKEeHUSL.

Kapty MOXXHO medararh ¢ pa3muYHBIMHU OMIIUSAMH (Ha OJHOW CTPAHUIIE MUJIH HECKOJIBKUX
CTpaHWIlaX, B 33JIlAHHOM MaciuTabe WU BIHCAB B 33JaHHBIC TabapuThl, HA CTPAHHIAX IS

MOCTEAYIONEN CKIEHKHU U T.1.).

2.14. Opranuszanus KapT

HNmeercst BO3MOKHOCTD YI0OHO OPTaHU30BaTh KapThl, 00bEIMHEHHBIC 00IIEH TEMaTHKOM.
COBOKyHHOCTB KapT, O6I>C,Z[I/IHCHHLIX O6H_[I/IM II0JIB30BaTCIBCKUM HUMCHEM H, CCIIHU Tp€6yeTC$I,
Ha0OpPOM MEpPapXUUECKUX CBSI3CH MEXy STHMH KapTaMH, IIPEACTABIISIET COO0H MPOEKT.

B pamkax mpoekTa KapThl MOKHO CBSI3BIBATh MEXKAY COOOW C TTOMOIIBIO THIEPCCHUIOK.
['mmepcchlika ompenersieTcss OT OOBeKTa B OJHOW KapTe K JPYyroil Kapre ¢ yKa3aHHeM

MECTOPACITOJIOKCHU A U Maciiraoa.

2.1.5. PenakTupoBaHue 00beKTOB

Jlnst penakTupoBaHus U BBOJA OOBEKTOB NPEAYCMOTPEHBI:

Bo3MoxxHoCcTH BBOJIa U pCAAKTUPOBAHU !

° BBO/I C 3KpPaHa MBIIIKOM

. BBO/JI IO KOOPJMHATAM C KJIaBHATYyPhI

. TpaccUpOBKa JIMHUH

o aBTO3aMBIKaHHE KOHTYPOB

o BBIPE3Ka/KOMMPOBaHKE/BCTAaBKa - 1yOnupoBaHue

o MIOBOPOT OOBEKTA.

. ornepanuu orMeHbl/Bo3Bpata aeficteus (Undo / Redo).

PenakTupoBanue rpynmnsl 0ObEKTOB:

o yIaJIeHHE - TepeMEIICHUE;
o OyOJIMpOBaHUE;
o MOBOPOT - BBIPE3Ka/KOMMMPOBAHNE/BCTABKA.
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. pEeIaKTHPOBAHKE DIIEMEHTOB O0BEKTA!

. nepeMenieHue/ynaaeHue/BCTaBKa y3JI0B
° nepeMenicHne/yanenue peoep;
° pa3OueHme y4acTKa CUMBOIBHBIM O0BEKTOM;
. TpaHchopMaIus.
2.1.6. BekTopHbIe oBepJieiiHbIE ONIepanui

Osepreil - onepanus HaIOKEHHUS APYr Ha Apyra IBYyX WM Oojee CIOeB, B pe3ylibTaTe
KOTOPO# 00pa3yeTcsi OJUH MPOU3BOIHBIN CIOH, COAep AN KOMITO3UITUIO MPOCTPAH CTBEHHBIX
00BEKTOB HMCXOJTHBIX CJIOEB, TOMOJOTUIO0 ATOW KOMIO3UIMU U aTpuOyThl, apu(PMETHUECKH UIH
JIOTUYECKH MPOU3BOIHBIE OT 3HAYECHU M aTPHUOYTOB UCXOAHBIX OOBEKTOB.

HOI[I[ep)KI/IBaIOTCH caeayromue BEKTOPHBIC OBCpJ’ICfIHBI@ OIICpalm:

. o0veHEeHne 00BEKTOB ¢ HaclenoBanueM D (yHUKaIbHOTO HIeHTU(UKATOPA),
o pa3beIMHEHNE OOBEKTOB;
o pasziesnieHrne 0JJHOro 0OBbEKTa I'PyNIoi OOBEKTOB;
. BBIPE3Ka U3 OJIHOI'0 00BEKTA 00JaCTU IPYIIbl OObEKTOB;
. oTpe3aHue 00beKTa BHE 00JIaCTH TPYIIIBI APYTUX OOBEKTOB;
o y3JI0BaHUE;
. OydepHbIe 30HBI;
. MIOCTPOEHUE KOHTYPOB IO CETH.
2.1.7. KoppexTupoBka pacTtpos

B cucreme peanu3oBaHa KOPPEKTUPOBKA PACTPOBBIX  (ailjioB,  coaeprKalmx
CKaHUPOBAHHYIO C TUIAHIIETOB TOMOOCHOBY. KOppEeKTHpOBKAa MCKaKEHWH CKaHUPOBAHUS
MPOU3BOAUTCS [10 TOUKAM PACTPa, KOOPAUHATHI KOTOPHIX U3BECTHBI. Kak MUHUMYM JIOJKHBI OBITh
M3BECTHBI YETHIPE TOUKH, ONPECIISIONIAE YTIIbI IJIAHIIETA.

[Iponenypa KOPpEKTUPOBKHU CO3/IA€T HOBBIN PacTp, yrilbl KOTOPOr'0 COBNAJAIOT C yIriIaMHu

IUTAHIIETA, T.€. MPOLEAYPa KOPPEKTUPOBKHU 00pe3aeT OTCKaHUPOBAHHBIE, HO JIUIIHUE ITOJISL.

2.1.8. MogaeanpoBaHue ceTeil M TONOJOTMYECKHE 32/1a4M HA CeTAX

Hapsny ¢ oObiunbiM st TMC pasnenenueM OOBEKTOB Ha KOHTYpPBI, JIOMaHbIE,
KOMOMHHPOBAHHBIE KOHTYPbI, KOMOMHUPOBaHHBIC JIoMaHble, ZUulu momuepxuBaer IMHEHHO-
Y3JI0BYIO TOIOJIOTHIO, YTO [103BOJISIET MOAEINPOBATh NHKEHEPHBIE CETH.

Tomosnoruueckasi cereBasi MOJENb IMPEJICTABISET COOOM rpad ceru, y3aamu KOTOPOIo

ABIIIOTCSA TOYEYHBbIE OOBEKTHI (KOJMOMIBI, HCTOYHUKH, 33JBUKKU, PyOUIbHUKHU, MTEPEKPECTKH,
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noTpeOuTeNu U T.1.), a peOpaMu rpada sBIISIOTCS JIMHEHHbIE 00bEKThI (Kabenu, TpyOorpoBo/Ibl,
Y4aCTKH JIOPO’KHOM CETH U T.1.).

Tomonornyeckuif  pefakTop co3JaeT  MaTeMaTHYeCKyl0 Mojenb rpada ceTu
HEINOCPEJICTBEHHO B TMpolecce BBojaa (pucoBanwms) rpadudeckoil mHpopmanuu. Mcmoms3ys
MOJIESIb CETH MOXKHO peIIaTh psifi TOMOJOrMYECKUX 3ajay, MOUCK KpaTdyaillero MmyTH, aHau3
CBSI3HOCTH, aHAJIN3 KOJIELl, aHAJIN3 OTKJIFOYEHHU I, MOUCK OTKIIFOYAIOIINX YCTPOMCTB U T.J1. MOXKHO
MEHSTh COCTOSIHUS O0BEKTOB (IIEPEKIIIOUSHHS) C MTOCIEAYIOIIMM aBTOMATHYECKHM OOHOBJICHUEM
COCTOSIHMSI BCEHW CeTH (HampuMmep, BKIIOYCHHE/BBHIKIIOUCHUE 3aJBUKKH TPyOOINpOBOJA),
BBIIIOJHATh MOUCK OTKJIIOYAIOUIMX YCTPOUCTB ((hopMUpOBaHHME CHUCKA OOBEKTOB, MMEIOIIUX
IPHU3HAK «OTKIFOYAOIIEE YCTPOUCTBOY, MPU OTKIFOYEHUU KOTOPHIX BEIOPAHHBIA OOBEKT TaKKe
IIEPEBOJIUTCS B COCTOSIHUE «OTKJIFOUEH»), KpaTyalMX MyTed (HaXOoAWTh KpaTdalIimi MyTh 1O
CeTH MEXJYy BBIOPAHHBIMH y3JlaMHM C YYETOM HalpaBJI€HUH Y4aCTKOB), CBSA3aHHBIX OOBEKTOB
(HaXxOAUTCSA MHOXKECTBO OOBEKTOB CETH, JOCTHKUMBIX U3 BBIOPAHHOT'O y31a CETH, JOCTHKUMOCTh
MOXET ONpeleNsaThcss 0e3 ydeTa HalpaBJIEHMsI YYacTKOB, C YY€TOM U MPOTUB HaNpaBICHUA
Y4YacCTKOB), HCKaTh BCE KOJIbIIA CETH, B KOTOPHIE BXOSAT BCE BHIOPAHHBIE 00bEKTHI.

Cerp BBOAMTCA Kak COBOKYINHOCTb THIIOBBIX TOYEYHBIX OOBEKTOB, COEIMHEHHBIX
TUTTOBBIMU JIMHEWHBIMHU OO BEKTAMU, MMEIOLIMMH IPU3HAK «y4acToK». MH(pOpMAaLKsI O TOMOJI OTHI
(bopMupyeTcst aBTOMAaTUUYECKH , €CIH «IIOTSHYThY 32 Y3€l UIIH peOpo, CBA3aHHBIE 0OBEKTHI TAKXKe
nepememmaroTcs. OOBEKTHI CETH MOXHO OTKPEIUIATh U 3aHOBO MPUKPEIUIATh APYT K APYTY OJHUM
JIBUKEHHEM MBIILIKH.

Mopgenb cetu Zulu siBisieTcss 0OCHOBO# 171st paOOThI MOJIYJISt PACUETOB MHIKEHEPHBIX CETEH

ZuluThermo.

2.2. Mopayab ZuluThermo

Monayne ZuluThermo mo3BossieT co3narth pacyeTHYH) MaTeMaTHYeCKYK MOJENb CETH,
BBIITOJIHUTH MACIOPTU3ALUI0 CETH U Ha OCHOBE CO3JJaHHOM MOJENM pelarb WH(POpMallMOHHbIE
3aa4¥, 3aJa4d TOIIOJIOTMYECKOrO aHajlu3a U BBINOJHATH Pa3IMYHbIC TEILIOIUAPABINYECKHUE
pacyerTsl.

Pacuery mnomiexar TyNUKOBBIE U KOJBLEBBIC TEIJIOBBIE CETH, B TOM YHCIE C
MOBBICUTEJIbHBIMU HACOCHBIMU CTAHIIUSMHU M JPOCCENMPYIOMIMMU YCTpOHCTBaMU, paboTarole
OT OJJHOT'O WJIM HECKOJIBKUX UCTOYHUKOB.

[Iporpamma npegycmarpruBaeT TEMIOTHAPABINYECKUN PACYET C MIPUCOEIUHEHUEM K CETH
UHIUBUIYaTbHbIX TerIoBbIX MYHKTOB (MTII) u mentpanpHbix TemioBeix myHkToB (L[TIT) mo
HECKOJIBKUM JIECSITKAMHM CXEMHBIX PEIICHUM, TPUMEHAEMBIX Ha TeppuTOopuu Poccun.

Pacuer cucrem TemiocHaOXeHUs MOKET MPOU3BOJIUTHCS C YUETOM YTEUEK U3 TEIJIOBOU
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CETH M CUCTEM TEIJIONOTPEOICHHS, a TAKKE TeTNIOBBIX MOTEPh B TPYOONPOBOAAX TEILIIOBOI CETH.
Pacuer TermyoBBIX mMOTEph BeAeTcs JUOO 1O HOPMATUBHBIM TMOTEPSM, JKOO IO
(haKTUYECKOMY COCTOSIHHIO U30JISIIHH.
Pacuersr ZuluThermo moryt pabotaTh Kak B TECHOW MHTEIPAIlUU C T€ONH(POPMAIIHOHHON
cuctemort (B Bume monyns pacumpenus [MC), Tak u B BHUAE OTIENbHONH OUOIMOTEKU
KOMITOHEHTOB, KOTOPBIE TTO3BOJISIIOT BBITIOJIHSTH PACYETHI U3 TTPUIIOKEHUH MOJTB30BATEIICH.

CocraB 3amay:

o MOCTPOCHHUE PACYETHONW MOJIETH TEIJIOBOU CETH;

. MacIopTU3aIus 00bEKTOB CETH;

o HaJIaJJOYHBIN pacyeT TeIIOBOM CeTH;

. MOBEPOYHBIN pacyeT TEIJIOBOM CETH;

. KOHCTPYKTOPCKU pacyeT TeMIOBOM CETH;

o pacuer TpeOyemMoil TeMIiepaTypsl Ha HCTOYHHUKE;

o KOMMYTAallMOHHBIE 331U

o MOCTPOEHHUE TEE30METPHUIECKOTO TpaduKa;

o pacyeT HOpMaTUBHBIX OTEPH TEIJIA YePe3 U30JIAIHUIO.
2.2.1. IlocTpoenune pacyeTHON Mo/e/ U TENJIOBOM ceTH

[Ipu pabote B reonH(GOPMAIMOHHON CHCTEME CETh JIOCTaTOYHO MPOCTO U OBICTPO
3aHOCHUTCS C TTOMOIIBIO MBIIITKH WJTH 110 KoopauHaTam. [Ipu aTom cpaszy dopmupyetcst pacaeTHast
mozenb. [locne rpaduyeckoro M300pakeHHUsT CUCTEMbI TEINIOCHAOKEHUs HEOOXOAWMO 3a/1aTh
pacueTHbIe mapaMeTpbl OObEKTOB M BBIIOJIHUTH COOTBETCTBYIOIINE PACUETHI.

TennoBasi ceTh BKJIIOYACT B CeOs CIEIYIONIME OCHOBHBIE OOBEKTHI: UCTOYHHK, YIACTOK
(TpyOompoBOABI), MOTPEOUTENDh U Y3IIbl: LIeHTpalbHbIe TerioBble MyHKTHI (L[TII), HacocHsIe,
3aIOPHYI0 U PETYIUPYIONIYIO0 apMaTypy, KaMephl U APYrue 3JIEMEHTHI.

HUcrounnk

Hcmounuk — 3T0 CHMBOJIBHBIN OOBEKT TEIJIOBOM CETH, MOJCIUPYIOMIUHA PEXKUM pabOThI
kotenbHOM nin TOLI. B MaTeMatryeckoil MOI€IM UCTOYHUK MPEACTABIISAECTCS CETEBBIM HACOCOM,
CO3/AIONIMM pacIiojlaraeéMblii Hamop, U MOAMUTOYHBIM HACOCOM, OIPEIEISIONMM Harop B
oOpatHOM TpyOompoBoze. YciaoBHOe 0003HAUEHHE MCTOYHMKA B 3aBHCHUMOCTH OT pPEKUMa
paboThI IpeAcTaBIeHO HA pucyHKe. [Ipu paboTe HECKOIBKHUX HCTOYHUKOB Ha OJIHY CETh OJIUH U3

HHUX MOXKCT BBICTYIIATH B KAYCCTBC IMHKOBOM KOTEIBHOM.

18



L BEMHYEH
‘ OTKHIYEH

Pucynok 2.1 - YcaoBHoe n300pakeHne UCTOYHUKA

YuacTtok

Yuacmox - 3170 nUHEHHBIN 00bEKT, Ha KOTOPOM HE MEHSFOTCS:

. JTaMeTp TpyOompoBoa;
o THUTI TPOKJIAIKH;

o BH/JI M30JISIIHH,

. pacxo]| TeMmIOHOCUTEIS.

JIByxTpyOHas TerioBas ceTb M300paxkaeTcsi B OHY JIMHHUIO U MOXKET, B 3aBUCUMOCTH OT
JKEJIaH U 0JIb30BATENIsl, COOTBETCTBOBATH UJIM HE COOTBETCTBOBAThH CTAHIAPTHOMY M300pa’KEHHIO
ceru no 'OCT 21-605-82.

Kak 110601 00beKT ceTH, y4acTOK UMEET pa3HbIe PEKUMBI pabOThI, HAIIPUMED, «OTKIIIOUEH
NOJAIOIIMK» WM «OTKIIIOYEH OOpaTHBIM», cM. pHuc. «Pexumbl M300pakeHUs] ydyacTKa» ITH

PEXUMBI [TO3BOJISIOT CMOJEIMPOBATh MHOTOTPYOHBIE CXEMBI TETIJIOBBIX CETEH.

Pexim 1 BenioueHwl oba Tp-aa v T
Pexum 2 . Beikntouerel oba Tp-aa T T
Peaxum 3 OTknioueH oDpaTHEIN Tp-4 T T
Pexwm 4 OTknioyeH nogawwmi Tp-a T . T
MNone3oeaTenscroe niobpaneHne ceTi Wzobpawenue cetn no MOCTY 21-605-82

Pucynok 2.2 - U300pakeHne HECKOJIbKHX COCTOSIHUN YUYaCTKOB, 3a1aBaeMbIX
Pa3HBIMH PeKUMAMH

Y3en

V3en - 370 cUMBOJIBHBIN O0BEKT TENJIOBOM ceTh. B TennoBoil cetu y3namu sIBISIOTCS BCE
O0OBEKThl CETH, KpOME MCTOYHMKA, MOTPEeOMTENs M Y4acTKoB. B MaTematmueckoil Mmonenu
BHYTpPEHHEE Ipe/ICTaBlIeHne 00bEKTOB (KpOME HCTOYHMKA, oTpeduTesns, nepembluku, LTI u

pCTYJ'ISITOpOB) MOACIINPYCTCA ABYMS Yy3JIaMHU, YCTAHOBJICHHBIMU Ha IMMOJAKOIICM H 06paTHOM
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TpyOOmpoBOIaX.
VYcnoBHOe 0003HAUCHHE Y3JIOBBIX OOBEKTOB B 3aBUCHMOCTH OT pPEXKHMa pPadOThI

IIPE/ICTaBJICHB] HA PUCYHKE 3.

|:| TennoBana Kamepa

@ pasBeTBnNeHue

» cMeHa avameTpa

PucyHnok 2.3 - YcJioBHOe H300paskeHNne y3JI0BbIX 00bEKTOB

[TpocThiM y3710M B MOJENM CUMUTAETCS JIIOOOH y3€d, YbM CBOMCTBA CHELHAIBHO HE
OoroBopeHsbl. [IpocToit y3en ciyXUT TOJIBKO JJIsi COCIMHEHUS y4acTKOB. TakMMM y3iaamu JUIst
MO/IENH SIBJISIFOTCS TENJIOBBIE KAMEPbI, OTBETBJICHH S, CMEHBI JUaMETPOB, CMEHA THIIA TPOKJIAIKI
WJIY TUIA U30JIALHUH U T.[.

LlenTpanbHbIe TeNI0BbIe MYHKTHI

Llenmpanvueiii mennogou nynkm (L{TII) - 3T0 y3e1 JONOJHUTEIBHOTO PErYIUPOBAHUS U
pacnpenenenusl TerjaoBol sHepruu. Hamuume Takoro yszma mnojpasymMeBaeT, YyToO 3a HUM
HaXOJUTCS TYNUKOBas CeTh ¢ MHAWBHUAYaTbHBIMU moTpeOutTensivu. B L[TII moxkeT BXOIUTh
TOJIBKO OJJUH YYacTOK U TOJIBKO OJJMH yYacTOK MOXET BBIXOJUTh. [Iprnuem BXoasumii yuacTok
UJET CO CTOPOHBI MAaruMcTpalM, a BBIXOJAIIMN yYacTOK BEAET K KOHEYHBIM MOTPEOUTENSAM.
Buytpennssa koauposka L[ TII 3aBUCHT OT ero cxembl MPUCOCAUMHEHUS K TEIMJIOBOM CETH. ITO
MOXeET OBITh I'PYNIIOBOM 3JIEBATOP, IPYNIIOBON HACOC CMEIIEHHU S, HE3aBUCUMOE TTOIKIIIOUEHUE
rpynnbl notpebuteneit, 6oinepsl Ha 'BC m T.n1. Ha maHHBII MOMEHT B pacmopspKEHHUH

nosib3oBarens 28 cxem npucoeauHenus LITII.

o

MarucTpane
r
r

O

Pucynok 2.4 - M3o6paxkenune ITII
BcnomoraresbHbIN y4aCcTOK

Bcnomozeamenvnviti  yuacmox - yKasplBaeT Hadallo  TpyOONpPOBOJOB  TOpPSYETO

BOJIOCHA0XKEHHUS TIPU YeThIPEXTpyOHOU TeroBoit cetn mocie L[ TII. DTo HeGombIoi ydacTok
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3dKaHYMUBACTCA TNPOCTBIM Yy3JIOM, K KOTOpOMY ITOAKIHOYACTCA Tp}I6OHp0BOI[ ropga4ero

BOIOCHA0KEH U, KaK 1okazaHo Ha puc 5. «Iloakirouenue Tpydomnposona 'BCy.

BcnomorarenbsHbiA
yYyacTor gna Tn

/ )
LTI o

Pucynok 2.5 - lloaxiawuenue Tpyoonposoaa 'BC

IMoTpedurenn

Ilompebumens — 3T0O KOHEUHBIN OOBEKT y4acTKa, B KOTOPBIA BXOAUT OAWH MOJAIOLIHH U
BBIXOJUT OAWH oOpaTHbI TpyOompoBoa TemyioBoil cetu. Ilox morpebutenem moHUMaeTCs
a0OHEHTCKHI1 BBOJI B 37JaHHE.

VYcnoBHoe 0003HAYCHUE TTOTPEOUTENS B 3aBUCUMOCTH OT PEXUMa PabOTHI MPECTaBICHO

Ha pucyHke 3.6.

. BEMHOYEH
. OTENHKYeH

PucyHok 2.6 - Yci1oBHOe H300pakeHne moTpedouTelIsi
[ToTpeOuTeIb TEMIOBON SHEPTUU XapaKTEPU3YETCS PACUCTHBIMU HArpy3KaMH Ha CHCTEMY

OTOIJICHUSI, CUCTEMY BEHTHWJISAIMM U CHCTEMYy TOPSYErO0 BOJOCHAOKEHHS W PACUYCTHBIMH
TeMIepaTypaMd Ha BXOJE, BBIXOJE IMOTPEOUTENs, U PAacUeTHON TeMIlepaTypoill BHYTPEHHEro
BO3JyXa.

B ogHOnMHelWHOM MpecTaBIeHUH TOTPEOUTEND - 3TO Y3II0BOM 2JIEMEHT, KOTOPHIA MOKET
OBITH CBSI3aH TOJIBKO C OJJHUM YYaCTKOM.

BHyTpeHHsT KOOMpPOBKAa TMOTPEOUTENsS CYIIECTBEHHO 3aBUCHUT OT €ro CXEMBI
MPUCOCTUHEHHUS K TEIJIOBOM ceTr. CXeMBI MOTYT OBITh 3JICBATOPHBIC, C HACOCHBIM CMEIIICHHEM, C
HE3aBHCUMBIM MPUCOCIUHEHHEM, C OTKPBITBIM MM 3aKphIThIM 0TOOpoM Boabl Ha ['BC, ¢
peryasTopaMu TEMIIEPATYPHI, OTOILICHUS, pacxoaa U T.1. Ha naHHbBIA MOMEHT B paclopsbKeHUN

noJjb3oBarens 46 cxem MNpUCOCAUHCHU S HOTpe6I/ITeHCI>'I.

Ecimu B 3JaHUU HCCKOJIBKO Y3JI0OB BBOJa, TO 00BEKTOM ((HOTp€6I/IT€JH>)) MOXHO OIIHMCaTh

KaXabli BBOA. B ToXe BpCMs KaK OINH HOTpe6I/ITeJ'H:> MO>KHO OIIMCaTh LEJIbIi KBapTaJ UJIA 3aBOJ,
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3a71aB JUIsd TaKOro MoTpeduTens 0000IEHHBIE TEIJIOBBIE HAPY3KHU.

00001 eHHbI OTpeduTeNb

O6006wennviti nompebumenb— CUMBOJIbHBINA OOBEKT TEIJIOBOM CETH, XapaKTEePU3YIOLIUHCS
nOTPeOIsIEMBIM PACXO0/I0M CETEBOM BOJIBI HIIM 33TAaHHBIM COTPOTHBIICHHEM. TakuM moTpeduTeneMm
MO’KHO MOJICTUPOBATh, HAIPUMED, OOIYI0 HArpy3Ky KBapTaja.

VYcnoBHoe 0603HaueHrnEe 0000IEHHOTO MOTPEOUTENS B 3aBUCUMOCTH OT PEKHUMa pabOThI

IIPEJICTaBJIEHO HA PUCYHKE 7.

BKIMHO4YeH
OTKNHO4YeH

PucyHnok 2.7 - U300pakeHune 000011eHHOT0 MOTPeOUTEJIs

Takoit 00BEKT yAOOHO HCIOJIB30BaTh, KOTJAa BO3HHUKAET HEOOXOAMMOCTH PACCUMTATH
TUOAPABIUKY ceTh 0e3 uHGOpMAIMKM O TEIUIOBBIX HAarpy3kax W KOHKPETHBIX CXeMax
MIPUCOEANHEHUS TOTpeOuTeNel K TeIIoBor ceTr. Hanmpumep, npu pacueTe MarucTpaibHBIX CeTeH
WH(OPMAIINH O KBAPTATBHBIX CETSIX MOKET HE ObITh, a /IS OIIEHKH ITOTEPh HAIlOpa B MAaruCTPasIx
JOCTaTOYHO 33/aTh OOOOIIEHHBbIE pacXxoAbl B TOUYKAX MPUCOEIUHEHHS KBAapTaJOB K
MarucTpaabHON CETH.

B ognomuHelHOM n300pakeHUN He TpeOyeTcsl MOAKIYaTh 0000IEHHBIN TOTPpeOUTETh
Ha OTJEIGHOM OTBOJSIIEM YYacTKe, KaK B CIy4ae MpOCToro morpedutens. To ecTh B 3TOT y3el
MO>KET BXOJIUTh U/WUITU BBIXOAUTH JIF000€ KOJIMYECTBO yUYACTKOB. DTO IMO3BOJIsIET OBICTPO U yI00HO,

C MUHHUMAJIbHBIM KOJIMYECCTBOM UCXOAHBIX JaHHBIX.

l
s ~ > ———¢

MCcTOMHMK O206WeHHbI2 NOTPpedUTENH

Pucynok 2.8 - BapuaHThbl BKJIIOYeHHe 00001 eHHBIX NOTpeduTeJIei
3apBmKKa

3a0sudicka - PTO CHUMBOJBHBIM OOBEKT TEIIOBOM CETH, SBJISIONIMKCSA OTCEKAIOIIMM
YCTPOHCTBOM. 3aJIBUKKA KPOME JIBYX PEKUMOB pabOThl (OTKPBITA, 3aKPbITA), MOKET HAXOAUTHCS
B IIPOMEKYTOUYHOM COCTOSIHMH, KOTOPOE ONPEACIISETCS CTENEHBI0 €¢ 3aKkphIThs. [IpoMexyTouHnoe

COCTOSIHUC 3aJIBUKKU JOJDKHO OIIPCACIIATHCA IPHU €€ PCIKUMEC pa6OTBI
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4 omkpeita

N 3aKpbITa

Pucynok 2.9 - YciaoBHOe n3o0paskenue 3aABUKKH

YcnoBHOE 0003HAUEHHE 3aTTOPHO-PETYIIMPYIOLIETO yCTPOMCTBA B 3aBHCUMOCTH OT PEXKHMA
paboTHI:

3amBHKKa B OJHOJIMHEHHOM H300pOKEHUHM TPEJACTABISICTCS OIHUM Y3JIOM, HO BO
BHYTPEHHEM MPEJICTABICHUH B 3aBUCHMOCTH OT 33JaHHBIX MapaMeTpOB B CEMaHTUUECKON Oaze

JTAHHBIX, MOXKET OBITh YCTAaHOBJIEHA HA 000MX TPYyOOIIPOBOAX PHC

bt -

b—
p4

Pucynok 2.10 - OqHosinHeliHOe M BHYTpPEeHHe NpeACcTaBJIeHHe 3aABUKKH
Ilepembruka

Ilepembluxa - 3T0 CAMBOJIBHBIN OOBEKT TEILIOBOM CETH, MOJCITUPYIOIINN YIaCTOK MEXKTY
MOJIAOIIMM ¥ 0OpaTHBIM TPYyOOITPOBOAAMH.
YcnoBHOE 0003HaUEHUE TEPEMBIUKH B 3aBUCHMOCTHU OT peXUMa pabOTHI TPEICTABICHO Ha

pucynke 3.11.

OTEPBITA

3dKpPbITa

Pucynok 2.11 - YcioBHOe npeacTaBjieHne nepeMblUYKU

[Tepembluka MO3BOJISIET CMOACIMPOBATH YYaCTOK, COCIAUHAIONIMN TOJAIOIMMNA U
o0OpaTHbIl TPyOOIIPOBOIBI. B 9TOT y3em MOXKeT BXOAUTH U/UJIH BBIXOAUTH JTFOO0E KOTUYECTBO

Y4aCTKOB.
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Pucynok 2.12 — Ilepembluka

Tak kak mepeMblyKa B OJHOJUHEHHOM HM300paXEHHHM NpEACTaBlIeHa Y3JIOM, TO JUIs
MOJICIMPOBAHUS COETMHEHUS MEKIY MOJAIOUIMM TPYOOIIPOBOIOM OJHOI'O Yy4acTKa U OOpaTHBIM
TPyOOIIPOBOIOM JPYrOro yyacTKa OJTHOTO 3JIEMEHTa «I1epeMbIuKka» HenocTaTrouHo. [loHanobsrces

elle JBa y4acTKa: OJMH TOJIbKO MOJAOIINH, IPYTOH - TOJBKO OOpaTHBIM.

< - <k - <
[ — = O e o - <
-+'“1=Q..
i = ¥ = ) O -
o o

Pucynok 2.13 - Coequnenne Me:xay NoJa0MIUM TPYOGONPOBOIOM OHOT0 YYACTKA U
00paTHBIM TPYOOIIPOBOIOM JIPYIOr0 Y4acTKa

HacocHas craHuus

Hacocnass cmanyusi — CUMBOJBHBIM OOBEKT TEMJIOBOM CETH, XapaKTepU3YIOLIUICS
3aJJaHHBIM HAIlOPOM WJIM HalIOPHO-PACXOAHOU XapaKTEPUCTUKON yCTaHOBIECHHOT O HACOCA.

HacocHas craHius B OJHOJMHEHHOM H300paKEHUM IPEACTABIIAETCS OJHUM Y3JIoM. B
3aBUCUMOCTH OT TaOJIMYHBIX TApaMeTPOB 3TOTO y3jda HAcOC MOXET ObITh YCTaHOBJIEH Ha
MOJIAIOIIEM UJIM 00paTHOM TPyOOIpoBoje, TMO0 Ha 000UX TPyOOIpoBoAax 0JHOBpeMeHHO. [l
3aJlaH}s] HAaIIPaBJICHUs ACHCTBUS HAacOCa B 3TOT y3€J TOJbKO OJMH y4acTOK 00s3aTeIbHO JOKEH

BXOJUTH U TOJIBKO OOWH Y4YaCTOK JOJI?KCH BBIXOAUTh.

H=10mn H=-10m

H=—10m H=10n

Pucynok 2.14 - HacocHasi cTaHuus

Hacoc MOXHO MonenMpoBaTh ABYMs cliocoOamu: JHOO Kak HAeaIbHOE YCTPOHCTBO,
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KOTOpOE€ M3MEHSET JaBjieHue B TPyOOIPOBOJE HA 3aJaHHYIO BEIMUYUHY, MO0 KaK YCTPOHUCTBO,
paborTaroliee ¢ y4eToM peaabHON HallOPHO-PACXOJHON XapaKTepUCTUKH KOHKPETHOTO HAcoca.

B nepBoM ciywae mpocTo 3ajaeTcsi 3HaYeHHME Hamopa Hacoca Ha IOJAIOIIEM H/HIH
obpatHOM TpyOompoBose. Eciin 3HaueHne Haropa Ha OTHOM U3 TPYOOIIPOBOIOB PaBHO HYIIIO, TO
Hacoc Ha 3TOM TPyOONpoBOAE OTCYTCTBYeT. Ecnm 3HayeHHWe Hamopa OTPHULATENBHO, TO 3TO

03HAYaeT, YTO HACOC paboTaeT HaBCTPEUy BXOIIEMY B HETO y4acTKYy.

H=10n H=-10n
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Pucynok 2.15 - [Ibe3oMeTpuyeckue rpaguku

Ha pucynke 3.15 BuMAHO, Kak pa3NWyHble HANpaBIEHUS YYaCTKOB, BXOJISAIMIUX U
BBIXO/IAIIMX M3 HACOCA B COUETAaHUHU C Pa3HbIMU 3HaKaMH Haropa, BIUSIOT Ha pe3yJbTaT pacuera,
O0TOOpaXEHHBIN HA MHE30METPUUECKHUX IpaduKax.

Korga 3amaercss Tonbko 3Hau€HHE Halopa Ha HAcOCe, OHO OCTAaeTCsl HEU3MEHHBIM He

3aBUCHUMO OT IMPOXOJAIICTO YC€PE3 HACOC pacxo/a.

Ecmu MmonenmpoBats paboTy Hacoca ¢ yuerom ero QH xapakTepucTuku, TO CIeayeT 3a1aTh

pacxoabl U HAITIOPBI HA T'PpaHUIIaX pa6oqeﬁ 30HBI Hacoca.

Hmax —

Hmin

Gmin Gmax

Pucynok 2.16 - HanmopHo-pacxoHasi XapaKTepuCTHKa Hacoca

ITo 3aJaHHBIM IBYM TOYKaM OMPCACIACTCA napa60na C MAKCUMYMOM Ha OCH I[aBHGHPIﬁ, 10
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KOTOpO# pacueT W OyJeT OmNpeAensTh HAmop Hacoca B 3aBHCHUMOCTH OT pacxopaa. Cremyer
OTMCTUTD, YTO XapaKTCPUCTHKA, 3alaBacMasi TaKUM 06p3,30M, MOXKET OTJIMYAThCA OT peaJIBHOﬁ
XapaKTepUCTUKHN Hacoca, HO B Mpejaenax pabodeid o0mactu 006e XapaKTepUCTUKHU MPAKTHUYECKU
COBIIQIAIOT.

Jlyisi onKMCcaHusi HECKOJIBKUX TapaJIeIbHO paOOTAIOIIMX HACOCOB JOCTATOYHO 3a/1aTh MX
KOJIMYECTBO, M PE3yJNbTHPYIONIAsl XapaKTepHCTHKa OyJeT oOmpelelieHa TMpH  pacueTe
ABTOMATHYECKH.

Tak kak Hamopkl Ha TPaHUIIaX pabouel 00acTH Hacoca OepyTCs U3 CIIPaBOYHUKA U BCET/Ia
MOJIOKUTENbHBI, TO HalpaBleHUWE JEHCTBUS TaKOro Hacoca OyIeT ONpeaeisaTbCs TOIBKO
HaIpaBJICHUEM BXOJISIIETO B Y3 y4acTKa.

Jpoccenupyouiue ycrpoicrea

Hpoccenupyrowue ycmpoticmea B OJHOTMHEHHOM MPEIICTABICHUH SBIISIOTCS y3JIaMH, HO
BO BHYTpeHHefI KOOAUPOBKE - 3TO AOMOJHUTCIIbHBIC YYACTKH C IMOCTOAHHBIM HJIM NIEPECMCHHBIM
CONpOTUBIIEHUEM. B 1poccenmupyronmii y3en o00s3aTeTbHO JOJKEH BXOJIUTH TOJIBKO OJMH

Y4aCTOK, U TOJIbKO OAWH YYaCTOK M3 y3Jia NOJIKCH BbIXOJUTE.

Ha nogawwen npySonpodoge Sreg

o—= Mg o~ o

B s B
Ha oSpamuos mpyScnpoboge
e = ) = )
O = ’11 = &
% = b} = i
Sreq

Pucynok 2.17 - Jlpocceiupyonue ycTpoiicTBa

JApoccenbHas maiioa

Jpoccenvnas waiiba - 3TO CUMBOJIBHBIA OOBEKT TEMJIOBOM CETH, XapaKTepHU3yeMbIil
(MKCUPOBAHHBIM COMPOTHUBJIEHUEM, 3aBUCAIIMM OT JuaMmeTrpa maiObl. JlpoccenpHas maiiba
MMeEeT JiBa pekuMa paboThl: BbIYMCIIAEMas M yCTaHaBIMBaeMas. YCTaHaBJIMBaeMas Iaiiba 3To
HEeperyJanupyemMoe CONpOTUBIIEHHE, TO BETMYMHA FACUMOTr0 [1aii00ii Harmopa 3aBUCHUT OT KBaJ[paTa,

MPOXOJISAIIET0 uepe3 maily pacxoaa.

BeyMcnAaeman waiba

( j YeTaHasnHBaeMan wainba
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Pucynok 2.18 - YciaoBHoe mpejacraBjieHHe IHai0bI

Ha pucyHke BUHO, Kak MEHSIOTCS NIOTEPU Ha 11aiibe, yCTaHOBIEHHON Ha MOJA0LIEM

Tp}’6OHpOBOI[C, IIpH YBCIIMYCHHN U pACXO[da U€pE3 HEC B IBA pa3a.
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Pucynok 2.19 - XapakTepucTHKH IpoccebHbIX MmAaiid PeryasiTtop naBiaenus
Pezynamop oasnenus - ycTpoHCTBO C EPEMEHHBIM COIIPOTUBIIEHUEM, KOTOPOE IO3BOJISIET

MNoAACPKUBATL 3aJIaHHOC JTAaBJICHUC B Tp}I6OHpOBOI[€ B ONPCACICHHOM AWAala30HC H3MCHCHMUA

pacxonaa. PGFYJ'IHTOP AABJICHUA MOXKCT YCTAHABJIMBATLCA KAK Ha IMOJAAIOIICM, TAK U HaA 06paTHOM

TpyOOTIIpOBOE.
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Pucynok 2.20 - Peryasitop naBJieHus

Ha pucynke 3.20 noka3aHo, 4TO NpU YBEIMYEHUHU B J[Ba pa3a pacxoja 4epe3 peryssrop,
YCTAaHOBJIEHHBIH B OOpaTHOM TpyOONpOBOJAE, [aBJICHUE B PETYJIHPYEMOM Y3JI€ OCTaeTcs
IIOCTOSIHHBIM.

Bennunna conpoTHBIIEHHS PETYISITOPAa MOXKET U3MEHATHCS B IIpeienax OT 0ECKOHEUHOCTH
JI0 COITPOTHUBIICHUS IIOTHOCTBIO OTKPBITOT0 perysnsropa. Eciu yciaoBust paboThl CETH 3aCTaBIISIOT
pPEeryisTop IMOJIHOCTBIO OTKPBITBCS, TO OH HayuHaeT paboTaTh KaK HeperyJupyeMbli

JIPOCCENMPYIOLIUN y3€.
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PeryasiTop pacnoJiaraeMoro Hanopa

Pecynsmop pacnonacaemoeo manopa - 3TO CHMBOJBHBIH OOBEKT TEIJIOBOW CETH,
MOAJICPXKUBAIONINI 33JaHHBIN pacroyiaraeMblil Harmop mocje ceosl.

Pabora perynstopa pacronaraeMoro Harmopa aHaJOrdH4Ha paboTe perynsTopa JaBlIeHUS,
TOJBKO B OTOM CIlydae pETyJSTOp CTapaeTcs JAepiKaTh IOCTOSIHHOW 3aJaHHYIO BEJIUYUHY

pacmojaracMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatwollem TpyGonpoeoae

E perynaTop pacnonaraeMoro Hanopa Ha oGpaTHom TpyBonpoeoge

Pucynok 2.21 - YcioBHOe npeacTaBJIeHHe PEryJasiTOPOB HANOPa

Peryasitop pacxoaa
Pezynamop pacxoda — 3T0 CUMBOJBHBI OOBEKT TENJIOBOM CETH, MOANECP KHUBAIOIIUN
3aJaHHBIM I10JIb30BATENIEM PACXOJ TEIIJIOHOCUTEIISL.

Perynstop MOKHO ycTaHABJIMBATh KaK Ha TOAAIOIIEM, TaK U Ha 0OpaTHOM TPyOONpoBOIE.

ﬁ perynaTop pacxoga Ha nogatoiem Tpybonposoge

ﬁ perynaTop pacxoaa Ha obpaTHoM TpyBonposoae

PucyHok 2.22 - Ycj10BHOe Mpe/ICTABIEHHE PEryJIaTOPOB pacxoaa

2.2.2. Hananounslil pacyer TenjioBoii ceTn

[lenpto HanmagoO4YHOro pacueTa sABJAETCS oOecleueHue NOoTpeduTeneil pacyeTHbBIM
KOJIMYECTBOM BOJbI U TEIJIOBOW 3HEpruu. B pesynbraTe pacuera OCYLIECTBISETCS MOJ00p
3J€BaTOPOB M UX COIEJ, TPOU3BOAUTCS PACUET CMECUTEIBHBIX U JPOCCETUPYIOIIUX YCTPOUCTB,
ONpENENAETCS] KOJMYECTBO M MECTO YCTAaHOBKM JpOCCENbHbIX wIai0. Pacuer moxer
MPOU3BOAUTHCA MPU U3BECTHOM PACIIOIaraéMOM Hamope Ha MCTOYHUKE U €ro aBTOMAaTHYeCKOM
noxdope B cilydae, ecli 33JaHHOT0 Haropa He IOCTaTOYHO.

B pesynbraTte pacuera onpenensoTcs pacXobl U TOTepU Harmopa B TpyOoIpoBogax, Harmopsl
B y3/lax CeTH, B TOM YHCJIE paclojaraeMble HAmopbl y TMOTpeOuTeneld, Temreparypa
TEMJIOHOCUTEIS B y3/1ax CeTH (NP y4YeTe TEIIOBBIX MMOTEPh), BEMUYNHA U30BITOYHOIO HAMOpa Y
noTpeOuTenel, TeMreparypa BHyTPEHHET 0 BO3/1yXa.

JpoccenupoBaHue 30bITOUYHBIX HATTOPOB HA A00OHEHTCKUX BBOJIAX P OM3BOIAT C TOMOIIIBIO

COIIEJN JIEBATOPOB M JPOCCENBHBIX maitd. /[poccenbHble maiopl mepen aDOHEHTCKMMH BBOIAMU
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YCTQHABJIMBAIOTCS aBTOMAaTHYECKHM Ha IOJArolieM, oOpaTHOM WM o0oMX TpyOompoBoaax B
3aBUCUMOCTH OT HEOOXOAMMOIO MJIsi CHCTEMbl THJpaBiIMdecKkoro pexuma. I[lpu pabore
HECKOJIBKUX UCTOYHUKOB Ha OJIHY CEThb ONPEIEIACTC PacpeneIeHue BOAbI U TEIIOBOU SHEPIUN
MeXJly uctouHukamu. [lonBoauTcs Oananc mo BOJE U OTIYLIEHHOM TEIJIOBOM AHEPrue Mexay
UCTOYHUKOM M noTpeOutensamu. Omnpeaensiorcs MNOTPeOMTENM U COOTBETCTBYIOIMH UM

HCTOYHHUK, OT KOTOPOI'O JaHHBIC HOTp€6I/IT€J'II/I IMOJY4aroT BOAY U TCIIJIOBYIO SHCPTUIO.

2.2.3. IloBepouHbIii pacyeT TEMI0BOI ceTH

[lenpto TOBEPOYHOTO pacuera SBJSETCA oIpeAeneHue (PaKTHUYEeCKHX pacxooB
TETUIOHOCUTEJIS Ha yYacTKax TEIIOBOM CeTH U 'y MoTpeOuTeNneil, a Takke KOJIMUECTBE TEII0BOM
SHEpPTruM TIMOoJlydaeMoW moTpeduTeneM NpH 3aJaHHON TemrepaType BOIbl B IOJAIOLIEM
TpyOOIPOBO/IE U pacojaraéMoM Harope Ha UCTOYHHKE.

Co3nanHas MaremMaTHdeckass MMHTAIlMOHHAs MOJENIb CHUCTEMBbl TENJIOCHA0KEHHUS,
ciy)Kalasi Juis pelleHUs] TOBEPOYHOM 3aJauM, MO3BOJISIET aHAIM3UPOBAaTh T'MIPABIMYECKUI U
TENJIOBOM peXHUM pabOThl CUCTEMBI, a TaKXKe IMPOTHO3MPOBATH H3MEHEHHE TeMIlepaTypbl
BHYTpPEHHEr0 BO3yxa y norpedutesneil. Pacuersl MOTyT HpOBOAUTECS MPH PA3TMYHBIX HCXOJHBIX
JAHHBIX, B TOM YHCJI€ aBAPUMHBIX CUTyalMsIX, HAIPUMEP, OTKIIOUEHUHN OTACIBHBIX Y4aCTKOB
TEIJIOBOM CETH, ITepeadyy BOIbI U TEIIJIOBOM DQHEPTUH OT OAHOT O HCTOUYHHUKA K IPYTOMY 110 OJTHOMY
U3 TpyOOIIPOBOJIOB U T.I.

B pesynbrate pacuera OmpenensiOTCs pacxXo[bl M MOTEpU Hamopa B TPyOONpOBOAAX,
HaIophl B y3JaxX CETH, B TOM YHCIE paclojiaraeéMble HAmophl y MoTpeduteneil, TemmnepaTtypa
TENJIOHOCUTES B y3J1aX CETH (IIPU yUeTe TETJIOBBIX IOTEPh), TEMIIEPATYPhl BHYTPEHHET O BO3/1yXa
y moTpeOuTeNnel, pacxoasl U TeMIepaTypbl BOABI Ha BXOJE M BBIXOAE B KAXKAYIO CHCTEMY
terutonorpedienus. [Ipu pabore HECKONBKMX HCTOYHUKOB Ha OJHY CETh OIpEAessIeTCs
pacrpe/ielieHre BOJIbl M TEIIOBOM SHEPT U Mex 1y HcTouHuKamu. [loaBoauTcs 6anaHc o Bojie U
OTIIYUICHHOW TEIJIOBOM SHEpPrueil Mexay HCTOYHUKOM U mnoTpedutensMu. Omnpenenstorcs
HOTPEOUTENN U COOTBETCTBYIOIIMI UM UCTOYHHK, OT KOTOPOTO JaHHbIE MOTPEOUTENHN MOITYyYatOT

BOJIY U TEIJIOBYIO SHEPTHUIO.

2.24. KoHcTpyKTOpCKHIi pacyeT TenmjioBoi ceTn

[{enpt0 KOHCTPYKTOPCKOTO pacueTa SBJISIETCS OlpeielIeHue TMaMeTPOB TPYOOIIPOBOIOB
TYHIUKOBOW W KOJBIIEBOM TEMJIOBOW CETH MPU MPOIMYCKE MO HUM PACUETHBIX PACcXOJOB MpU
3aJaHHOM (MJIM HEM3BECTHOM) PaclojiaraéMoM Harope Ha UCTOYHHKE.

I[aHHaSI 3aJa4da MOXKCT 6LITB HCIIOJIb30BAaHa ITPU BbIJAYC Pa3pCHICHUA Ha IMOAKIOYCHUC

MoTpeduTeNel K TETIOBOM CETH, TAK KaK B KAU€CTBE MCTOYHMKA MOYKET BBICTYNATh JTFO00M y3el
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CUCTCMBI TeHJ'IOCHa6)K€HI/I$I, HalpuMmep, TCIJIOBad KaMmepa. I[J'I}I 0oJiee rTHOKOr0 peUICHU A JTaHHOMN
3aJa4u nmpeayCcCMoTpeHa BO3MOXKXHOCTb HU3MCHCHHUA CKOPOCTH ABHIKCHHA BOABLI IO y4YaCTKaM
TEILIOBOM CeTU, 4YTO IMPUBOAUT K HU3MCHCHUIO IANAMCTPOB pr60np0B0)1a, a4 3HA4YUT U
pacrnojaracMoro Haropa B TOYKE IMOAKIIOYCHUS. B pE3yabTaTe pacyera OMpCACIAIOTCA
AN aMCTPbI TPYGOHpOBOI[OB TEIJIOBOM CCTH, pacnonaraeMLHZ Harmop B TOYKEC MOAKIIFOYCHMH S,
pacxoabl, MOTEPU HaAIOopa U CKOPOCTU ABUKCHHUA BOJbI HAa YyUaCTKax CCTHU, paciiojaracMbIC

HaIopbl HA HOTpe6I/ITeHHX.

2.2.5. Pacuer TpeOyemMoii TeMIiepaTypbl HA UCTOYHUKE

L[eJ'II)IO 3alaun  ABJIACTCA OIPCACICHUEC MUHUMAJIIBHO HGO6XO):[PIMOI>'I TEMIICPATYyPhbI
TCIIJIOHOCUTECIIA Ha BBIXOJAC M3 HWCTOYHHKA 1A obecrieyeHus Y 3aaaHHOro HOTpe6I/ITeJ'I$I

TEMIICPATYPbl BHYTPCHHCT O BO31yXad HC HUKC pvaeTHOﬁ.

2.2.6. KomMmyTauuonHubie 3a1aun

AHanu3 OTKIIOYEHUM, NepeKIroueHui, MOMCK Onmxalled 3amopHOM apMmaryphl,

OTKJIFOYAIOIIEH YYacCTOK OT MCTOYHUKOB, HJIM MTOJTHOCTHIO M30JIUPYIOIIEH YYacTOK U T.J.

2.2.7. IIse3omeTpuyeckuii rpapuk

[{enpto mMoOCTpOEHUs MbE30METPUUYECKOr0 rpaduka SBISETCS HArjsaHas WIUTIOCTpaIus
pe3yJIbTaTOB T'UAPABIMYECKOro pacyera (HajlaJ0uyHOro, OBEPOYHOr0, KOHCTPYKT OPCKOT0).DTO
OCHOBHOM aHAIMTUYECKUH MHCTPYMEHT CIIELHANIMCTA 10 THAPABINYECKUM pacuyeTaM TeTJIOBbIX
cereil. [Ibezomerp mpexacTaBisieT coOON rpaguuecKuil JTOKYMEHT, Ha KOTOPOM H300pa)KEeHbI
JUHUU JaBJCHUN B MOJAIOLIEH M OO0paTHON MarucTpajisx TEIJIOBOM CeTH, a Takke Mpoduib
penbeda MECTHOCTH BJOJNb OIPENEIIEHHOTO IYTH, COEAMHSIONIET0 MEXIy co0oil 1Ba
IIPOU3BOJIBHBIX Y3714 TEIUIOBOM CETHM 10 HEPaspblBHOMY IIOTOKY TemjoHocutens. Ha
BE30METPUYECKOM I'pauKe HATJIAAHO MPEACTABICHBI BCE OCHOBHBIE XapaKTEPUCTHKHU PEeXKUMA,
IIOJIy4CHHBIE B PE3yJIbTAaTe THAPABIMYECKOrO pacyera, IO BCEM y3J1aM M y4YacTKaM BJIOJIb
BBHIOpAHHOT'O TYTH: MAaHOMETPUYECKHE TaBJICHUS, MOJHBIE M YJeNbHBbIE MOTEpH Hamopa Ha
y4acTKax TEIUIOBOM CETH, PACIOaraeMble NABJICHUs B KaMmepax, pacxXxoAbl TEIIOHOCHUTENS,

nepenaabl, CoO34aBaCMbIC Ha HACOCHBIX CTAHIHAX U UCTOUYHUKAX, M30LITOYHEBIE Haropbl U T.AO.
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Pucynok 2.23 - IIbe3o0MeTpuueckuii rpadpuk

LIBeT ¥ CTHIIb IMHUI 32]1ACTCS TTOTH30BATEIIEM.

B Tabmume mom rTpadMKOM BBIBOAATCS JUIS KaXKIOTO Y3714 CETH HAWMCHOBaHWUE,
reoJIe3uUecKasi OTMETKa, BBICOTA IOTPEOMTENs, Hamophl B IMOAAOIMEM W 00paTHOM
TpyOOIIpOBOAaX, BEIUYMHA JIPOCCETUPYEMOr0 Hamopa Ha Imaibax y moTpeduTenei, morepu
Haropa Mo y4acTkaM TeIlJIOBOM CEeTH, CKOPOCTH JIBH)KEHHS BOJIBI HA yUacTKaxX TEIJIOBOM CETH U

T.4. KonndectBo BeIBOAMMOI 110 rpadMKoM MH(OPMaLMK HaCTPanBaETCs 1OJIb30BATENEM.

2.2.8. Pacyer HOpMATHBHBIX OTEPH TeEILIA Yepe3 30 LHI0

[{enpto TaHHOTO pacyeTa SABJSETCA ONpe/leIeHe HOPMAaTUBHBIX TEIJIOBBIX OTEPh Yepes
U30JIALUI0 TpyOOnpoBo10B. TernioBsle MOTEpH OMPENEIAIOTCS Cy MMapHO 3a TOA ¢ pa30UBKOIl IO
Mmecsiam. [IpocMoTpeTs pe3ynbTaThl pacyeTa MOKHO Kak CyMMapHO 110 BCEH TEMJIOBOM CEeTH, TaK
U 110 KOKIOMY OTAEIBHO B3ATOMY HCTOYHUKY TEIUIOBOM DHEPIMU M KAXKAOMY LIEHTPAIbHOMY
terioBoMy nyHKTY (LITIT). Pacuer Mmoxer OBITh BBIOJIHEH C YYE€TOM I1OMPABOYHBIX

KOB(I)(I)I/II_[I/ICHTOB Ha HOPMBI TCTIJIOBBIX ITOTCPL.

Pe3ynbraThl BHIOJHEHHBIX PACYETOB MOKHO dKCTIOpTUpOBaTh B MS EXcel.

2.2.9. CepBep reounpopmMannoHHoii cucrembl Zulu

ZuluServer - cepeep T'MC Zulu, mnpeaocTaBisionmii BO3MOXHOCTh COBMECTHOU
MHOTOIIOJIL30BATEILCKOM PabOThl C T'EOJAHHBIMH B JIOKAILHON CETH WM TJIOOATBHON CETH

HNurepHer.

JHoctyn k cepBepy ocyiuectisiercs depe3 nporokon TCP/IP. Cepsep ZuluServer maer
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BO3MOXHOCTh HCKJIIOUMTH (allJIOBBIA JOCTYN KJIMEHTa K JaHHbIM Ha cepBepe. Kimenty
HezpocTynHa uHpopManus 0 GU3NYECKOM XPaHEHWH AaHHBIX U OTCYTCTBYET BO3MOXKHOCTH MUX
HECaHKIIMOHUPOBAHHOT O U3MEHEHUSI.

Takke ecTb BO3MOXKHOCTb Pa3rpaHUUYUThH AOCTYINl K JTAHHBIM MEXKIY I0JIb30BATEISIMU.
Cucrema maposeil M IpaB IMO3BOJIAET IPENOCTABIIATh Pa3HBIM IIOJIB30BATEISIM Pa3InUHbIC
BO3MOXXHOCTH U OTpaHUYEHUs JUIsI JOCTYTa U paboThl C TaHHBIMHU.

I'MC Zulu, coxpansis Bce BO3MOXHOCTH HacToibHOM Bepcuu ['MIC, nMeeT BCTpOCHHBIH
kireHT ZuluServer m Mo>keT OTKpBIBATh KapThl, CIIOH, IPOEKTH U Jpyrue nanueie Zulu kak c
JIOKaJbHOW MAIIMHBI, TaK ¥ C yIAICHHOT'0 KOMITbIOTEpa, I/ie ycranosieH ZuluServer.

Jlist TOrO, 9TOOBI MOAKITIOUNTRCS K cepBepy ZuluServer gocrarouno ykasats ero IP aapec,
a100 MM KOMIIBIOTEPA B JIOKAJIBHOW CETH MJIH K€ UMsI JOMEHA, €CJIU CEPBEP PACIIOIOKEH B CETU

NnTepHer.

OTkpbITHE x

Manka: |~¢_|:7_| CepeepE| rengaHHE: V| @ ‘D‘ il El'

G @ HofauTe/YlanuTe cosQHHEHHE
[ 4 & zulugiz.ru

Mou kapTel & Hun

¥

Cepeeptl ren..

Patiouui cTon

HokyreHTe!
Ld* Tun ®ainoe. | Kapre Zulu % 2zmp) “ OTHeHa
Pucynok 2.24 - Berpoennstii kauent TUC Zulu — ZuluServer
2.2.10. Oco0ennoctu ZuluServer

Anpecanusi JaHHbIX

['NC Zulu B cBOE# paboTe ¢ JaHHBIMU HCIIONB3YET MYTh K (aiiiaM CIoeB, KapT, IPOCKTOB
U JPYTHUX, 3TH JaHHbIE TpeACTaBisomUM. [lyTh K Qaiay MoXeT ObITh JOKaJbHBIM THIIA
«C:\Zulu\Buildings.b00» unu cereBsim Bua «\\server\C\Zulu\Buildings.b00». [{ns moctyma e k
TaHHBIM Ha cepBepe, Zulu mons3yercs aapecom pecypca URL (uniform resource location) Buma

«zulu://server/buildings.zl». ITogoO6HO ToMy Kak BeO-Opay3ep ucnonb3yer URL mis mocryna k
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crpanunam Beb-caiita, IYIC Zulu ucnonesyer csoii Tun URL ans agpecanuu K JaHHBIM Ha
cepsepe ZuluServer.

HanoxeHnue c10eB ¢ pasHbIX CepBepoOB

I'MC Zulu maer BO3MOXHOCTh pabOTaTh OJHOBPEMEHHO C KapTaMH M CIOSMH C Pa3HbIX
CEpBEPOB U HAKJIAJbIBaTh B OJHOM KapTe CIIOU C JIOKAJIbHOW MAIIMHBI U CIIOM € CEpBEpa Ipyr Ha
Jpyra B IPOU3BOJILHOM MOPSIIKE.

Hampumep, Ha KapTy MECTHOCTH B BHJE CJIOEB, 3arpy’KEHHBIX C YIAJEHHOI'O CEpBeEpa
(monmyctuM, u3 VHTepHeTa), MOXHO HAJOXUTh IUIAH MNPEANPUATHS C CepBepa JIaHHOTO
IPEANPUATHS, @ IOBEPX PACIIOIOKUTH CXEMY MHIKEHEPHBIX KOMMYHHUKAILIMH, PACIIONIOKEHHYIO Ha
KJINEHTCKOW MallliHE.

MHoronosib30BaTe/1bCKOe peIaKTHPOBaHUE

ZuluServer naer BO3MOXHOCTh OJHOBPEMEHHOTO PEJIAKTHPOBAHHS OJHUX U TEX IKe
rpa@uyeckux M TaOMUYHBIX JaHHBIX HECKOJBKMMH IOJb30BaTensMu. Ilpu »TOM Benercs
HE3aBMCUMBIN JJIS KaXKI0T0 MTOJIB30BATENS )KypHAJ OTKATA.

ABTOMaTHYeCKOEe 00OHOBJICHUE KAPTHI

IIpn u3MeHEHMM OAHHBIX OJAHMM M3 KIHEHTOB CEPBEP OIOBELIAECT BCEX KIHMEHTOB,
NOJIB3YIOLUIMXCA B JQHHBIH MOMEHT 3THMMHM JAHHBIMHU, YTO NPUBOAUT K aBTOMAaTUYECKOMY
OOHOBJIEHHUIO TaHHBIX Ha KapTe.

Iy0aukanusi JaHHBIX

ZuluServer criaHMpPOBaH TakK, 4TOOBI AaTh BO3MOXKHOCTE OBICTPO U ITPOCTO OMYOIMKOBATH
JIAHHBIC, CO3/IaHHBIC C MOMOIIBI0 HacToibHOM Bepcun [ C Zulu. dusnueckuii popmar JaHHBIX
IIPH 3TOM He MeHsieTcs. [l0cTaTOuHO ¢ MOMOIIBI0 YTHJIMTHI TOATOTOBKH JaHHBIX WM BPYYHYIO
HACTPOMTb CCHUIKH IJIs cepBepa ZuluServer, u qanHbie CTaHOBSATCS IOCTYITHBIMU B ceTH. [1000HO
BeO-cepBepy, cepep Zulu mo 3ampocy ¢ KIMEHTCKOTO MeCTa HYXXHOT'O pecypca MpeIoCTaBHT
JTAaHHBIE, COIIOCTABJIEHHBIE C TUM PECYPCOM.

AJIMUHHCTPHPOBAHHE JaHHBIX

ZuluServer npenocTaBiiseT BO3MOXHOCTh Pa3rpaHUYUTh JOCTYI K JTaHHBIM M Ha3HAYHUTh
pa3nuyYHbIE IpaBuja v IIpaBa 10CcTyna K HUM. MOKHO MpeJoCTaBU Th KaK aHOHMMHBIH JOCTyIa K
JaHHBIM JUISl IIMPOKON MyONMKH, TaK U OIPaHUYUTH €ro Uil y3KOro Kpyra IoJib30BaTeliel,
ONPENENNB JIs KQXKI0T0 U3 HUX KaKHUE ONEPaLUU C JAHHBIMU €MY Pa3peIlEHBI.

Web-cayxos1 WMS u WFS

ZuluServer mo3Bosisier paboTaTh ¢ JaHHBIMHU cepBepa 1o crnenudukanusm WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service), paspaboranasivu OGC
(Open Geospatial Consortium).

Web-city:x6a WMS  mo3Bossier oToOpakaTh CIIOM M KapThl CepBepa Ha KIIMEHTaX,
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nomaepxkuBaromux cnerupukanuun WMS, B wactHoctu, Zulu, Google Earth, Google Api, Open
Layers, Yandex Map, Maplnfo, ArcGIS u np.

Web-ciiyxx6a WFS obecrieurBaeT H0CTYI K BEKTOPHOW U CEMAaHTUYECKON HMH(pOpMaLum
cepBepa ISl KIIMEHTOB, TIOICPKUBAIOIINX TAHHYIO CIIEIU(DUKALIHIO.

IIpocTpaHcTBeHHBI PUIBTP K JAHHBIM

[TpaBa mocTyma K CepBEpHBIM JaHHBIM ISl TTOJIH30BATEIST FUIA TPYIIIIBI ITOJTH30BATENCH
MOYKHO OTPaHUYUTh O0JIACTHIO, 33/1aHHOM IPOCTHIM UJIM COCTABHBIM ITOJIUT OHOM.

Ecnu BBenmeHo Takoe OrpaHWYeHHE, TO IOJIB30BATENb CMOMKET OTOOpaXaTh CIOH M

OonepupoBaTh JaHHBIMU TOJIBKO B IIpEACIax y1(a3aHH01>i oOiacTu.

2.3. DJIeKTPOHHAsI MOJIeJIb CYLIECTBYIOIIEl CHCTEMBbI TeMI0CHAGKeHUS

B kadecTBe METOIMYECKON OCHOBBI ISl Pa3pabOTKH «DJIEKTPOHHON MOJENU CUCTEMBI
teriocHaOkeHuss T. Cypryra» HCIONIB30BaHBI TPeOOBaHHWS K TMpoleaypaM pa3paboTKu
ABTOMATU3UPOBAHHON HH(OPMAIMOHHO-aHAIUTUYECKONH  CHCTEMBI.

«DIJIeKTpOHHAsT MOJETHh CHUCTEMBl TEIUIOCHAOKEHUS TOpOJa, HACENICHHOTO ITYHKTay,
usnoxxeHuole B Ilocranosienuu [lpaButensctBa PO Nel54 ot 22.02.2012 r. m B CTO HII
«Poccuiickoe TermimocHaOKeHNe» «ABTOMATH3UPOBAHHBIE WH(POPMAIIMOHHO - AHATUTHYCCKUE
CUCTEMBI «IJIEKTPOHHBIEC MOJIETH CUCTEM TEIIIOCHA0KEH U Topo10B» OO1me TpeOOBaHU.

NudopmanronHo-rpaduueckoe onrucanue 00beKTOB CUCTEMBI TEIIJIOCHA0KEHH S TOPOJIa B
cinosix OM mpencTaBieHsl rpaguuecKuM MPeaCTaBICHHEM 00bEKTOB CHCTEMBI TETUIOCHAOKEHUS
C IPUBSI3KOM K TOITOOCHOBE TOPO/Ia ¥ TTOJTHBIM TOIOJIOTMYECKUM OITM CAHUEM CBSI3HOCTH OOBEKTOB,
a Tak)Ke MmacrmopTH3anueld 00beKTOB CUCTEMBI TEILIOCHAOKEHU S (MCTOYHIKOB TEIJIOCHA0KEHHS,
Y4acTKOB TEIIOBBIX ceTeit, obopymoBanwus L[ TII, UTII).

OCHOBOI CEMaHTHYECKUX JaHHBIX 00 00BEKTaX CHUCTEMBI TEILUIOCHAOKEHUS ObLTH 0a3bl
MaHHBIX 3aka3uuka M HUHQOpManus, coOpaHHas B MPOLECCe BBHIIOJHEHHUS aHalu3a
CYLIECTBYIOILETO COCTOSHUS CHCTEMBI TEIIJIOCHAOKEHUS TOpOo/Ia.

[Tocne 3aBepuieHuss BBoJa HUHQOpManuM 00 OOBEKTAaX CHUCTEMbl TEIIOCHAOKEHUS
(1300pakeHU M MaCIOPTOB YHEPTrOMCTOYHUKOB, YIACTKOB TPYOOIPOBOJOB TEILJIOBBIX CETEH,
TEIJIOCETEBBIX OOBEKTOB, IMOTpeOUTENel) OblIa BBIMOJHEHA Tporeaypa KaauOpoBKU
DJIEKTPOHHON MOJIENIM C TeNbI0 O0ECIEYeHHs] COOTBETCTBHS PACXOJOB TEIJIOHOCHTENS B
MOJIEIM pealibHbIM pacxofaM 0a30BOT0 OTOMHUTEIBHOrO TIepuoAa pa3paboTKU CXEMbI

TEMJIOCHA0KEHU .
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2.3.1. AJpecHblii I1aH ropoja

Ha AAPCCHOM IIJIaHC ropoJaa I/1306pa)KCHBII

° yJIMYHAS CETh;
° TPaHUIIBI BOJHBIX 00OBEKTOB;

° 3eJIcHas 30Ha,

° MOCTBI, 3CTaKaJIbl, MyTEIPOBO/IBI;
° 3IaHHUS;

° CTPOCHUS;

° JKEJIe3HOJJOPOKHBIE Ty TH.

®parmMeHT agpecHoro IMiaHa, MpencTaBiIeHHoro B OM — cm. Ha Pucynok 3.25.

NS

\\\
N\

PucyHok 2.25 - ®parMeHT aJpecHOro ILIaHA
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2.3.2. Pacuernbie ciaou ZULU mno oTaeIbHBIM 30HAM TEILIOCHAOXKEHHSA
ropojaa

OOmeropoyickasi AJIEKTPOHHAs CXeMa CYIIECTBYIOIIMX TEIUIOBBIX cerei T. Cypryra,
IPUBS3aHHBIX K TOIIOOCHOBE I'OPO/Ia, MPEACTaBICHA OTEIbHBIMU (pacueTHbIMU) ciiosimu ZULU,

COACPXKAIIUMU HOaHHBIC II0 CCTH, HGO6XOILI/IMBIG IJi4  BBIIIOJIHCHHUA TCINJIOTUAPABIMYCCKHUX

pac4eToB:

® MArucCTpaJibHbIC TCIIJIOBBIC CCTU II0 30HaM TEIIOCHAOKCHHUS

(30HBI TEIIOCHAOKEHHST)

® KBapTaJbHbIE CeTH  — FOPOJICKHE pacnpeaenuTenbHbIe ceTu
JI0 TIOTPEOUTENEH ropo/a;

@parMeHT pacyeTHOrO CJ0s AIEKTPOHHOM CXEMBbI CYIIECTBYIOIIMX TEMJIOBBIX CETEH T.

Likona \( \\
N0
w//. - 30! /

Cypryra npenacraBieH Ha pucyHke 3.26.

TuMHazuA
flabopamapus
Canaxoe0

TU “Pondesy”

o

3]
L2
Hacmenek:
.
=

0N
= -~

PeHECaHT )

Kpeaut ‘)j \

bHGIT
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K 00bekTaM pacyeTHBIX CIIOEB OTHOCSTCSL:
° WUctounuku;

. TennoBas kamepa;

o [ToTpebuTens;

. Hacocnas crannus;

° 3aJBUKKH;

° YuacTku;

e Jlpoccenupyromuii y3ei;

e LTI

. ['panuia GamancoBoO# MPUHAICKHOCTH;

. VY3en ydyera,

. O0001IEeHHBINH TOTPEOUTED;

. BcnomorarenbHbIl y4acTOK.

B cymectByrommx ©6azax ganHbix «ZULU» mnpemycmarpuBaroTCsi CTaHAAPTHBIE
XapaKTePUCTHKH 110 TPUBEACHHBIM BBIIIIE THIIAM OOBEKTOB CHCTEMBI TETIJIOCHAOKEHHUSI.

CoctaB HHGOPMAIIUHU 110 KAXKIOMY TUITY OOBEKTOB HOCUT KaK MH(OPMATUBHBIN XapaKkTep
(HampuMep: Ui MCTOYHWUKOB - HANMEHOBAHUE MPEANPHUATHS, HAMMEHOBAaHNE HCTOUYHUKA, JUIS
notpeOuTenelt - axpec y3na BBOJIa, HAMMEHOBAaHME y37a BBOJA U T.JI.), TaK U HEOOXOAUMBIH 1715
(YHKIIMOHUPOBAHUS PACYETHOW MOETH (HAalpUMep: U1l HCTOYHUKOB - Te0ie3nuecKasi OTMETKa,
pacdeTHas TeMIepaTypa B MOJaloleM TpyOorpoBo/ie, pacyeTHas TEMIIEpaTypa X0JI0IHON BObI).
[TonHoTa 3amonHeHus 6a3bl JaHHBIX [0 IapaMeTpaM 3aBUCUT OT HAJIWYMUS MCXOIHBIX JAaHHBIX,
NPEIOCTABICHHBIX 3aKa3uMKOM M OINPOLICHHBIMH CYOBEKTaMH CHCTEMbI TEIJIOCHA0KEHUS
ropoja.

[Tpu >xenaHuyM MOJIB30BATENS B CYLIECTBYIOMME 0a3bl JAHHBIX IO 0OBEKTAM CETH MOXHO

,I[OGaBI/ITB JOIIOJITHUTCIIBHBIC ITOJIA.
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3. INACIHIOPTU3ALIUA OBBEKTOB CUCTEMBbBI TEINIOCHABXXEHUS

Tabauna 3.1 - IlacnopTu3anus 00bEKTA HCTOYHUK TEMJI0OBOI ceTH

No Hoab3oBaresbekoe Enunnna Tun
HNudpopmanmus, 3anucbiBaemMasi B noje
n/n HAMMEHOBaHHue NoJs HU3MepeHHs | JaHHBIX
1 | HanmeHnoBaHue NpeANpUSITASL - pil|
2 HawnmMenoBanue McToYHMKA - pil|
3amaercs monp3oBareneM Iudpoi, Hanpumep, 1,2, 3 ut.a.
0 KOJIMYECTBY MCTOYHMKOB Ha mpemnpusatiu. [Tocne
3 Howmep ncrounnka - b BBINOJHEHHSI PAacUeTOB NPUCBOCHHBIN HOMEpP MCTOYHHKA
OyZeT mponucaH y BceX 00BEKTOB, KOTOPBIE OyayT
3alUTaHbl OT JAHHOTO HMCTOYHHKA.
4 I'eone3ndeckas oTMeTka M pi|
5 Pacuernas Temmeparypa B oC it
MOJIAIoIEM TPYOOIpoBoOIe
6 Pacuernas TeMreparypa oC 1
XOJIOTHOM BOJBI
7 Pacuernas Temneparypa oC it
Hapy>XHOTO BO31yXa
3amaeTcst TeKyIIasi TeMIeparypa BOJBI B MOJAIOIIEM
OomnpoBo/ie (Ha BBIXOJIE U3 NCTOYHMKA), Hanpumep, 70
8 Teiyuas TeMnepaTypa Bojte! °C b i IOF(I)I,) 120, 1§0 °C ut.n. lanHoe 3Haqe)H1/1e r;[r())nmfo ’
B HoJjaromeM Tpybonposoze
00s13aTeIbHO 3a/1aBaThCsl TIPU BBITIOJIHEHUH MTOBEPOYHOTO
pacdera CHCTEMBbI HEHTPATN30BAHHOTO TEIIOCHAOKEHHSI.
3azmaercs TeKymlasi TeMIepaTypa Hapy>KHOTO BO3IyXa,
Harpumep, +8, -5, -10, -20 °C u T.1. JlanHOoe 3HaueHue
9 Texymas Temneparypa °C b JOJDKHO 00sI3aTeIbHO 33/1aBaThCsl IPH BBHITIOJTHEHNH
Hapy>HOTO BO3yXa
TIOBEPOYHOTO PaCueTa CHCTEMBI LEHTPATH30BAHHOTO
TEIIOCHA0KEHMSI.
Pacuernplii pacnonaraemblit
10 HAarop Ha BBIXOJIE U3 M I
WCTOYHHKA
Pacuernslit Harop B
11 | obparHOM TpyOompoBoIe Ha M a
HCTOYHHKE
3ajaeTcs MoJIb30BaTeIeM PEKHM PabOThI HCTOYHHUKA:
0 - ncrounnk Oyzner ompeneisronMM IpH padboTe Ha ceTh. B
9TOM Ciydae JaHHBIH HCTOYHHK OyJAET XapaKTepH30BaThCs
pacyeTHBIM PACIOJIaraéMbIM HAMOPOM, PACIETHBIM HAMOPOM
B 00paTHOM TPYOONpPOBOJE U MaKCUMAIIbHO MOIUTKOM
CeTH, KOTOPYIO OH MO>KET 00ECIIeUHTh.
1 - McTOYHMK He MMeeT CBOEH IOJINHTKH, PacroiaracMblit
Harop Ha 3TOM MCTOYHUKE MOAJEPKUBACTCS TOCTOSHHBIM, a
Harop B
oOpaTtHOM TpyOOIPOBOE 3aBUCHT OT PEKUMa PabOTHI CETH
1 OTIPETIENISIOIET0 NCTOYHHKA,
12 Pexxum paboTel HcTOUHHKA - pil| 2 - UCTOYHHK HE MMEEeT CBOEH MOJIMTKH, HO MOJICPIKHBACT
Harnop B 0OpaTHOM TpyOONpPOBOJE HA 3aJaHHOM YPOBHE, IpU
9TOM pacrojaracMblii Halop MEHSETCS B 3aBUCHMOCTH OT
pexnMa paboThI CeTH M OPENENSIONIEro NCTOYHHKA;
3 - UCTOYHHK, NMEIONWH MOANINTKY C 33[aHHBIM PacYeTHBIM
pacrioyiaraeMbIM HAropoOM M PacueTHBIM HalopoM B
00paTHOM TpyOOMpPOBO/IE.
4 - HCTOYHUK, MMEIOIMIT (PUKCUPOBAHHYIO MOAIMTKY C
3aaHHBIM PAaCUETHBIM PACIHOJIAraeMbIM HAMOPOM.
Hanop B o6patHOM TpyOOnpoBose Ha HCTOYHUKE OyIeT
3aBUCETh OT BEIMYMHBI STOH MOAIUTKH, PEeXHMa paboThI
CHCTEMBI W COCEJHIX HMCTOYHHKOB, BKJIIOUCHHBIX B CETh.
13 MakcumanbsHbI pacxo] Ha ofa 1
TOUTKY
Texyumii pacnosaraeMblit Omnpenensiercs B pe3yibTaTe pacyera. B 3aBUCHMOCTH OT
14 HAaIop Ha BBIXOJE 3 M P pexxuMa paboThl HCTOYHHKA MOXKET OBITh OIPENETICHO HOBOE
WCTOYHHKA 3Ha4YCHNE JTAHHOW BEJIMIMHBI.
Hariop B nofaroiem Omnpenensiercst B pe3ynbTare pacdera. B 3aBucmmoct oT
15 M P pexnMa paboThl HCTOYHMKA MOXET OBITh OIpeNesIeH0 HOBOE

TpyOompoBoze, M

3HAQUCHUE JIAHHOW BEJIWMYMHEIL.
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Ne IMoan30oBaTeabcKoe Exunnna Tun
HNudopmanus, 3anuceiBaemMasi B 1oje
n/n HANMEHOBAaHHUeE MOJIsI W3MepeHnsi | JTaHHBIX
JlasneHye B HoAMOMEM Omnpenensiercs B pe3yibTaTe pacyera. B 3aBHCHMOCTH OT
16 GONPOBOTE, M M P pexuMa paboThl HCTOYHHKA MOXKET OBITh OIPENETICHO HOBOE
TPYDOTp ’ 3HAUCHHE JIAHHOW BEJNYHHBI.
Texyuuii Harop B oGpaTHoM OmnpenensieTcss B pe3yibTaTe pacuera. B 3aBHCHMOCTH OT
17 go oBOIE E a HCTI()HHHKC M P pexuMa paboThl HICTOYHMKA MOXET OBITh OIPENeNICHO HOBOE
pyoorp 3HAUCHNE TAHHOM BEJIMYMHEIL.
Jlasenne B 0BpaTHOM Omnpenensiercs B pe3yibTaTe pacuera. B 3aBucumoctu ot
18 6o OBOI[pe M M P pexuMa paboThl HCTOYHHKA MOXKET OBITH OIPENETICHO HOBOE
TPyDoip ’ 3HAUCHNEC JAHHOW BEIMYHHEL.
TIpOOIKHTENLHOCTS PAGOTEL 3agaercs Mob30BaTeIeM YUCIO YacoB PabOTBI CUCTEMBI
TEIUIOCHA0XEHUS B TOX;
19 |cucremsr TerocHabxenus (1- q I
2) 1 - menee 5000 yacos;
2 - 6oxee 5000 gacoB.
CpennerozioBas Temreparypa
20 BOJIbI B TIOIAFOIIEM °C I
TpyOomnpoBose
CpenneroqioBas Temreparypa
21 BOJIBI B 00paTHOM °C I
TpyOOoIpoBoIe
CpennerozoBas TemIeparypa
22 pen At patyp oC I[
IpyHTa
23 CpennerozoBasi TemIeparypa oC 1
HApY>KHOTO BO3/yXa
24 CpennerojioBas Temreparypa oC i
BO3/yXa B MOJBAJIAX
25 | Texymas Temmeparypa rpyHTra °C pil|
2% Tekymas Temmneparypa oC i
BO3/yXa B IOJBaJIAX
Pacuernas HADY3KA Ha 3HayeHHWe JAHHOHM BEIMYMHBI ONPEICISIETCS B PE3yJIbTaTe
27 Py I'kan/u P acyeTra, Kak CyMMa BCEX PACYETHBIX HArpy30K Ha
OTOILICHHE
OTOIUICHHE, TIOJKIFOUYCHHBIX K JaHHOMY WCTOYHHKY
Pacuernas HADY3KA Ha 3HauYCHHE JIAHHOW BEIMYUHBI ONPEEISIETCS B PE3yJIbTare
28 Py I'kan/a P acyeTa, Kak CyMMa BCEX pacyeTHBIX Harpy30K Ha
BEHTWIALMIO i
BEHTIWISIIIMIO, TIOJIKIIOUYEHHBIX K JAHHOMY HCTOYHHKY.
3HaveHHe JIaHHOW BEJMYMHBI ONPEACISITCSl B pe3yJibTaTe
29 | PacuerHas Harpy3ka Ha ['BC I'kan/a P pacudera, Kak CyMMaBCEX PACUETHBIX HArpy30K Ha ropsdee
BOJIOCHA0XKEHHE, TMOJKIIOYCHHBIX K JAHHOMY HCTOYHUKY
Texymas Harpy3Ka ma 3HayeHHe JAHHOHW BEJMYMHBI ONPEICISETCS B Pe3yJIbTare
30 Y OTOI'U'IED:I/}IIG I'kan/a P pacuera, Kak CyMMa BCeX TEKYILHX Harpy30K Ha OTOILICHHE,
IIOAKJIFOYCHHBIX 1<11a1—u—10my l/ICTO'-{HI/IKy.
Texyw@as HarpysKa Ha 3HaYCHHE JIaHHOUM BEIMYHHBI ONPEICISIETCS B PE3YJIbTaTe
31 yBeHTI/m;[ E Zno I'kan/a P pacdera, Kak CyMMaBCeX TEKyILHX HAarpy30K Ha
BEHTIISIIIUIO, TIOKIIFOUYEHHBIX K JAHHOMY HCTOYHHKY.
3HayeHne JAHHOM BEIMYMHBI ONpENesseTcs B pe3yJsibTare
32 Texymas nHarpyska Ha [[BC I'kan/a P pacuera, Kak cyMMaBCeX TEKYyIIMX Harpy3okK Ha ropsuee
BOJIOCHA0KCHUE, TOJIKIFOUYCHHBIX K JAHHOMY HCTOYHHKY.
33 CyMMapHas TeIuioBast Fkan/a P 3HayYCHHE JTAHHOHW BEIMYUHBI ONPEICIISIETCS B PE3yNIbTare
Harpyska pacuera
34 Tekymas TemmnepaTypa BOJBI oC P 3HayeHUe JAHHOM BEIMYMHBI ONPEIEISIeTCS B pe3ysbTare
B 00paTHOM TPyOONpOBOIE pacuera.
. 3HaueHue JAaHHOW BEJIMUMHBI OTpEEssieTcsl B pe3yJibTare
35 | Pacxox ceresoii Boasl Ha CO /4 P A Pe pesy.
pacuera
. 3HayeHHe JAHHOHW BEJMYMHBI ONPENCISIETCS B Pe3yJIbTare
36 | Pacxonx cereBoii Bomsl Ha CB T/4 P P pesy
pacuera
o 3HayeHue JAHHOM BEIMYMHBI ONpENessieTcs B pe3yJsibTare
37 | Pacxon cereBoit Bombl Ha [ BC T/a P a Tpen pesy
pacuera
CyMMapHBIi pacxof; ceTeBoi .
3HauYCHHE JTAHHOW BEIMYUHBI ONPEICISIETCS B PE3yJIbTare
38 BOJIBI B ITOJAIOLIEM /4 P pacuera
TpyOomnpoBoe ’
39 Pacxon Bozibl Ha yTeuky u3 /e P 3HayeHUe JAHHOM BEIMYMHBI ONpeNesseTcs B pe3yJsibTare
CHCTEMBI TCIUTIONOTPEOICHUS pacuera.
3HauYCHHE JTAHHOHW BEIMYUHBI OMPEICISIETCS B PE3yJIbTare
40 Pacxon Bogp! Ha moqIATKY /4 P
pacuera
Pacxon cereBoii BOJbI Ha o
3HaveHne JaHHON BEIMYUHBI ONPEAEIsIETC B pe3yJibTaTe
41 YTEUKY W3 TOAAI0NIeM /4 P

TpyOOmpOBOJIE

pacuera.
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Ne IMoan30oBaTeabcKoe Exunnna Tun
HNudopmanus, 3anuceiBaemMasi B 1oje
n/n HAHMEHOBAHHUE 110JIs1 H3MepeHHsi| JaHHBIX
42 Pacxon cereBoii BoJbI HA ofa P 3HayeHHe JAHHOW BEJMYMHBI ONPENCISAETCS B pe3yJibTare
yTe4Ky M3 00paTHOro Tp. pacuera.
43 TennoBrie MOTEPU B rKaﬂ/‘I P 3HaueHne )IaHHOﬁ BEJIMYUHBI ONPEALIIACTCA B PE3YJIbTATe
TEIUIOBBIX CETIX pacuera
3HayeHUE JAHHOM BEIMYMHBI OIPEIEIACTCA B Pe3yJbTare
44 JlaByieHHe BCKHITAHMS M P
pacuera.
. 3HaveHne JaHHON BEIMYHUHBI ONPEAEISIETCS B pe3yJibTaTe
45 Crarndeckuii Harop M P P pesy.
pacuera
J11s TOBEpOYHOTO pacyera 3aJaeTcsi, ecii HeoOX0IuMo,
3Ha4YEHUE TEIUIOBOH HAarpy3KH, 0OJIbIIe KOTOPOH BEIpaboTaTh
46 Y craHOBIIEHHAsT TEIUIOBAs kan it He MOeT. [Ipu JoCTIKeHNH TpenenbHOro 3HAYECHNUS
MOIIHOCTb MOJK/TIOYEHHON Harpys3Ku B IIpolLiecce pacueTa, OyneT
COOTBETCTBEHHO CHWKEHA TeKyIlas TeMIlepaTypa Ha BBIXOJE
13 ICTOYHUKA.

Ta6auua 3.2 - [lacnopTu3zanus 00beKTa yYaCTOK TEIUIOBOIi ceTH

Ilonb3oBaresnbekoe HauMeHoBaHue | Eamnnna Tun
n/n HNudopmanus, 3anucbiBaemMasi B noje
noJIst W3MepeHHsi | TaHHBIX
[Mocrne BEITIOTHEHNST PacyeToB B JAHHOM TOJIE
3armmceIBaeTcs mudpa, Hanpumep, 1, 2, 3 u T.10.,
1 Howmep ucrounnka - pil| COOTBETCTBYIOLAss HOMEPY
WCTOYHHKA, OT KOTOPOTO 3aNUTBIBACTCS JTaHHBIN
Y4acTOK TEIUIOBOM CETH.
3ammcpIBaeTC HAMMEHOBAHHE Hadajla ydacTKa
(HanMeHOBaHUE Y3714, TEIUIOBOH KaMephl, ¢ KOTOPOit
? HaumeHoBaHme Hauana yuactka ) 1 JIaHHBIH y4YacTOK HayMHAeTCs), HanpuMep, TK-15.
TTocre 3anoHeHNsT HAMEHOBAHUIT BCEX y3JIOB
BO3MOXXHO aBTOMAaTHIECKOE
3aMOJTHCHNE HA3BaHMsI Ha4ajla M KOHIIA yJacTKa.
3anuchIBaeTCd HaMMEHOBAHHME KOHIIA ydacTKa
(HarMeHOBaHUE Y3J1a, TEIUIOBOH KaMepbl, B KOTOPOH
3 HanMeoBaHze KOHIA YIACTKA ) 1 JTaHHBIA y9YacTOK 3aKaHINBAeTCs), HanpuMep, TK-16.
ITocrne 3amonHeHNsT HAMMEHOBAHMH BCEX Y3JIOB
BO3MOXHO aBTOMAaTHYECKOE
3aM0JIHEHNEe Ha3BaHMs Hayajla M KOHIA y4acTKa.
3ajaercs JUIMHA y4acTKa B IUIaHE ¢ y4eTOM JIJIHHSbI [1-
00pa3HBIX KOMIICHCAaTopoB, Hampmmep, 100, 150 m.
4 JnHa ydactka M bl JlaHHOE TI0JIE MOKHO
3aM0JHUTh ABTOMATHYECKH, CHSB JUIMHY y4acTKa C
KapThl B MacuITaoe.
5 BuyTtpennuii nuamerp nojaromero 1
TpyOompoBoaa M
6 BryTpennunii nuamerp oOpaTHOTO it
TpyOompoBoaa M
Cymma K03 QHUIMEHTOB MECTHBIX
7 COTIPOTHUBIICHUI I0JIAIOILErO - I
TpyOompoBoIa
8 MecTHbIE COTPOTHBIIEHHS TOIAIOIIETO ) it
TpyOonpoBoaa
Cymma k03 QHUIMEHTOB MECTHBIX
9 CONPOTHUBIICHUIH - b
oOpatHOrO TpyOOIpoBOIa
10 MecTHbIE COPOTHBIIEHUST 0OPAaTHOTO ) 1
TpyOonpoBoaa
11 [lIepoxoBaTocTh MOJAIOLIETO MM 1
TpyOompoBoaa
12 [IlepoxoBarocts 0OpaTHOrO MM it
TpyOompoBoaa
13 3apacTaHue MOJAOLIEro MM 1
TpyOonpoBoaa
14 | 3apacranme ob6patHOro TpybGOmpoBoaa MM pi|
3amaercs moib3oBareneM Ko GUIMEHT MECTHOTO
Koadrmment mectHOTO COTPOTHBJICHHS TS TOJAIOIIEr0 TPYOOIPOBOIa,
15 CONPOTHBJICHHS - A Harpumep, 1,1, 1,2. B aTom ciyyae peficTBuTeNbHast
HoJaroIero Tpyoonposoaa JUTMHA y4acTka TpybOonpoBoza Oyner yBenudeHa Ha 10
i 20 %.
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Ilonb3oBaTenbekoe HauMeHoBaHue | Enununa Tun
n/n HNudopmanus, 3anuceiBaemMasi B oje
noJist H3MepeHHs | JaHHBIX
3amaercs mosb3oBareneM K03 GUIMEHT MECTHOTO
Koagdument mectHoro COMpPOTHBJICHUS I 0OpaTHOro TpyOompoBoa,
16 CONPOTHBJICHHUS OOPATHOTO - I Harpumep, 1,1, 1,2. B aTom cinyuae neiicTBuTensHast
TpyOonpoBoza JUTHHA y4acTKa TpybonpoBoza Oyner yBenudeHa Ha 10
i 20 %.
3amaeTcst MONIb30BaTENEM BENUYHHA CONPOTHBIICHHS
noJaroIero Tpyoonposoja. JlaHHas BelTUIMHA
17 ComnpoTHBIICHHE TIOJIAIOIIET0 w/(Tha) *2 b 3ajaeTcs Uil yTOYHSHHUs] MaTeMaTHYeCKOH MOJIEeNH B
TpyOompoBoaa ciydae, ecii ObLTH
MPOBEJIEHBI 3aMEpPBI PACX0Aa TEIUIOHOCHUTENS U
JIaBJICHNs] B HAYale M KOHLIE yYacTKa CETH.
3amaeTcst MoJIb30BaTeNIeM BEIUYMHA COTPOTHBIICHHS
obparHoro TpyOonpoBoja. [laHHas BEIMIMHA 3aJaeTCs
18 CormpoTrBIIeHHE 0OPaTHOTO wi/(t/a) *2 it JUISL yTOYHEHHs] MaTeMaTUIeCKOil MOJIeH B CIIydae,
TpyOompoBoaa ecnu OpUH
IPOBE/ICHBI 3aMephl PacXo/ia TEIUIOHOCUTENS U
JIABJICHYS] B HAaYaJle M KOHIE YJacTKa CETH.
Tun npoxmanku 3amaercs miudpoit ot 1 mo 4.
- POKJIA/IBIBAEMBII TPYOOIIPOBOJ] HE MMEET TETUIOBO
W30 LN,
19 Tur npoknagku TEIIOBON CETH - pil| - HaJI3eMHasl;
- KaHaJIbHAas,
- OecKaHaIbHas,
- HoJIBaIbHas
3amaercs Monp30BaTeIeM:
1 - HopMHpyeMBIe OTEpH ONPENESIIOTCS 10 HopMaM
o 1959 r.; 2 - HopMHpyeMBbIe NOTEPU ONPEAEIAIOTCA IO
HopmatrBHBIE TIOTEpH B TEIUIOBOM
20 cemn (1-3) - pi| HOpMaM 1988 1.; 3 - HOpMHUpYyEeMbIe TTIOTEPH
onpenensoTes no HopMam 1997 r.;
4 - HopMUpyeMBbIe TIOTEPU OPEACINSAIOTCS 10 HOpMaM
2003 r.
[MompaBouHbIid KO3 UIHEHT HA
21 HOPMBI TETUIOBBIX TOTEPh IS i 1
THOJTAIOILETO
TpyOOmpoBoIa
[TompaBouHbId KO3 UIHEHT HA
22 HOPMBI TEIIOBBIX - I
ToTepb U1 00paTHOTO TpyOOoIpoBoaa
23 Bup rpynra - pil
24 I'my6una 3amoxenus TpyObompoBoa M pil|
Termmon3oIAIMOHHBI MaTepHal
TIO/TAFOIIIETO - bl
25
Tpy6onposoaa (1-39)
Teru1on30s IMOHHBIA  MaTepua
obpatHOro - I
26
Tpy6onposoa (1-39)
Tonmmua M30IAIMH MOAAOIIETO
27 TpyOonpoBosa M A
TonmuHa u30mA1MH 0O6paTHOTO
28 TpyOonpoBoza M
TexHUYECKOE COCTOSTHHE H3OJSAINN
29 nojarorero tpyoonposoma (1-8) i A
TexHn4ecKkoe COCTOSIHUE M30JIsILUN
30 obpatHoro
Tpy6onposoa (1-8) i A
31 Paccrosiane Mexmy ocsimMu " it
TpyOONIPOBOJOB
32 BricoTa KaHama M I
33 [upuHa kanama M Ji
Hapsiy ¢ TEIIoBBIMH MOTEPSIMU Yepe3 H30JISIIUIO
MMeeTcsl BO3MOJKHOCT 3a/1aBaTh JIOMOJHUTENEHBIE
34 JlooTHUTENTbHEIE TIOTEPH TEIUIOBOIT KAl it (UKCHPOBaHHBIE TEIUIOBBIC IOTEPU. DTy BO3MOXKHOCTh
SHEpPruM TOJAIOIIEro TPyOOompoBoIa MO>KHO HCIIOJIb30BaTh,
HarpuMep, AJIs MOJISIMPOBaHUsl 0TOOPa TEIUIOBO
SHEPTHH B CITy4yae TpyOOHIpPOBOJIOB-CIyTHUKOB
JlomoTHAUTENTBHEIE TIOTEPH TEIUIOBOI Hapsity c TEITOBBIMH MOTEPSIMU Yepe3 H30JISIUIO
35 SHEPrUH 00PAaTHOI0 TPYOOIpPOBOIA Kral MMEETCs. BO3MOKHOCTh 3a/1aBaTh JOIOJHHTEIbHBIE
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Ilonb3oBaTenbekoe HauMeHoBaHue | Enununa Tun
n/n HNudopmanus, 3anuceiBaemMasi B oje
noJist H3MepeHHs | JaHHBIX
a (PUKCHpPOBAHHBIC TEIUIOBBIC MOTEPH. ITY BO3MOKHOCTD
MOJKHO MCIIOJIb30BaTh, HAIIPUMED, I MOJENUPOBAHHA
0TOOpa TEIIOBON PHEPTHH B
cilydae TpyOOIpOBOIOB-CITyTHHKOB
36 Pacxoz BOABI B OJAIOLIEM - 3HaueHHEe JIaHHOH BEJIMYMHBI OIIPENIENISCICS B
TpyOOnpoBoIe pe3yJsbTaTe pacyera.
37 Pacxoj1 Bozibl B 06paTHOM o/ 3HaueHHUe JAHHOW BEJIMYMHBI ONpeessieTcss B
TpyOonpoBosie pe3yJibTaTe pacyera.
38 IMTorepn Hamopa B HoJarOIIEM " P 3HavyeHUe JAHHOW BEJMYMHBI OLpENENsieTcs B
TpyOonpoBose pe3ysIbTaTe pacyera.
39 IToTepu Haropa B 0OpaTHOM v p 3HaueHUe JaHHOH BEJIMYMHBI OLPENENeICs B
TpyOOnpoBoIe pe3yJsbTaTe pacyera.
V nenbHble TUHEHHbIE TTOTEPU Haropa B .
40 MM/M P 3HaucHNE JaHHOH BEIUYMHBI ONpPENENieICs B
HoJaroImeM Tpy6onpoBoe
pe3yJbTaTe pacyera.
M YV nenbHble TMHENHHBIE MOTEPU HAropa B M/M P 3HaueHHe TaHHOM BETMYHMHBI OTPENeNsieTcsl B
obpatHOM TpyOOIpoBOIe pe3ysbTaTe pacuera.
42 CKOpOCTh JIBYKECHHS M/c P 3HavyeHHe JaHHOW BEIMYMHBI OTIpeeNsieTcs B
BOJIBI B NIOJIAIONIEM TPYOOIPOBOJE pe3yJsIbTaTe pacyera.
43 CKOpOCTb TBIDKEHHS e p 3HaueHHEe JIaHHOW BEJIMYMHBI OIPENIENSCTCS B
BOJBI B 00paTHOM TpyOOIIpOBOIE pe3yJIbTaTe pacyera.
3HaueHNe JIaHHOH BEJIMYMHBI OIIPENeNsAercs B
pe3ynbTare pacuera. [IpoLeHT yTeuKkH U3 TEIUIOBOU
Benyuuna yTeuku U3 HOJAIOIIEro
44 T/ P CEeTH 3ajJaeTcsl nepen
TpyOonpoBoza " Son
BBINIOJIHECHHEM pacyeToB B IyHKTe MeHto "Hacrtpoiika",
110 YMOJTYaHUIO NponeHT yreuku 0,25.
3HaueHNEe JIaHHOH BEIIMYMHBI OIPENENsercs B
e3yJpTare pacyera. [IpoLeHT yTeukn U3 TEIIOBOM
Bemmunaa yTeuku u3 06paTHOTO pesy. p POLCHT y
45 /™ P CeTH 3aJaeTcs mepen
TpyOompoBoaa " v
BBINIOJIHEHHEM PacyeToB B IyHKTe MeHro "Hacrtpoiika",
10 YMOJIYAHHIO MpoleHT yTeduku 0,25.
3HaueHne (aKTHYECKUX TEIUIOBBIX MOTEPh B
46 TemroBsIe MOTEpH B MOAAIOIIEM — p TIO/IAf0IIEeM TPYOOIIPOBOJIE OTIpENeNsIeTcsl B pe3yIbTaTe
TpyOOonpoBoie BBITIOJTHEHUS
HaJIaI0YHOT0 WM TIOBEPOYHOTO pacyera.
3HaueHne (axkTHIecKHX TEIUIOBBIX  IOTEPh
47 TennoBsle norepu B — P B oOpaTHOM
oOpaTHOM TpyOOTPOBOJIE TpyOOIpPOBOJIC ONPEEIeTCS B Pe3yIbTare
BBIIOJIHCHUSL HAJIAJIOYHOTO WM TIOBEPOYHOTO pacyera.
3HaueHHE CPEIHETOJIOBBIX YAENbHBIX MOTEPh
TEIUIOBOW AHEPIHH IMOAOLIETo TPyOOIpoBoa.
CpenHeronoBble y/eabHbIE TEIUIOBbIC % p TPyborp ’
48 KKan/9*M P (xKkan/4) /M onpezensiercs: B
MOTEpH IO/IAIOIIEr0 TPyOonpoBoaa
pe3yiIbTaTe BEHIMOJIHEHHS HATAJ0YHOTO NN
MIOBEPOYHOT0 pacyera.
3HaueHHE CPEHETOJIOBBIX YAENbHBIX MOTEPh
TEIUIOBOW HEPrHM 0OPaTHOTO TpyOonpoBoza,
49 CpenHerofoBele yneIbHbIE TEIUIOBBIC — P (xkan/q) ™M
mnoTepu oOpaTHOTO TPyOOIpoBOIa ompenensercs B
pe3yJbTaTe BBINOIHEHHS HAaIO0YHOTO WX
HOBEPOYHOTO pacyera.
HopmatuBHBIE 3KCILTyaTalIOHHBIE KKa/9ac* M 3
50 TEIUIOBBIE TIOTEPH MOJAIOLIETO 2, P 3HaueHHe JIaHHOW BEJIMYMHBI OIPENIENSeTCs B
TpyOOnpoBoIa C pe3yJbTaTe pacyera.
HopmartnBHbIE SKCIUTYaTAIMOHHBIE | ppear/uaciy
51 TEIUIOBBIE IOTEPH 0OPaTHOTO 2, P 3HavyeHUe JAHHOW BEJIMYMHBI ONPEAENsieTcs B
TpyOonpoBoza C pe3yJsIbTaTe pacyera.
52 Temreparypa B Havase oC p 3HaueHHEe JIAHHOH BEJIMYMHBI OIIPENENSCICS B
y4acTKa MOJAIoLIEro TpyOonpoBoaa pe3yJbTaTe pacyera.
53 Temmeparypa B KOHIIE oC p 3HaueHNEe JaHHOH BEJIMYMHBI OIIPENENsiercs B
ydJacTka HOJAloIIero Tpyoonposoia pe3ysIbTaTe pacyera.
Tewmepatypa B nauane yuactia 3HavyeHUe JAaHHOW BEJMYMHEI OpENeNsiercs B
54 obparHOTrO °C P P
pe3yJbTaTe pacyera.
TpyOompoBoaa
Temneparypa B KOHIIE y4acTKa o
° 3HayeHne JAHHOW BEJIMYUHBI ONPEACIACTCSA B
55 obpatHoro C P
pe3yibTaTe pacyera.
TpyOOmpoBoOIa
56 | Jlmamerp mopjarouero Tpy6orpoBosa M P 3HaueHHEe JIaHHOW BEJIMYMHBI OIPENENSeICs B
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Ilonb3oBaTenbekoe HauMeHoBaHue | Enununa Tun
n/n HNudopmanus, 3anuceiBaemMasi B oje
noJist H3MepeHHsl | TaHHBIX
(KOHCTPYKTOPCKHIA) pe3yabpTaTe KOHCTPYKTOPCKOTO pacyera.
57 Juamerp obpatHOTO TpyOOIpOBOIA " P 3HaueHHe TaHHOM BEMMYHMHBI OTPENeNsieTcsl B
(KOHCTPYKTOPCKHIA) pe3yJibTaTe KOHCTPYKTOPCKOTO pacyera.
58 [lepoxoBaToCcTh MOAAIOMIETO } MM it
TpyOOnpoBOa (KOHCTPYKTOPCKHIA)
lepoxoBarocTh 00paTHOTO
59 TpyGonpoBosa MM bl
(KOHCTPYKTOPCKHIA)
OnruManbHasl CKOPOCTh B ITOAIONIEM y
60 TpyOonpoBoze (KOHCTPYKTOPCKHUH) we A
61 OnTuManbHast CKOpOCTb B 06paTH(3M e it
TpyOonpoBoae (KOHCTPYKTOPCKHUIA)
3ajaeTcsa NMPU3HAK pa3/JeNeHus JaHHBIM yJacTKOM
62 Paznenurens 30H CTaTHYECKOTO it CETU Ha 30HBI C Pa3HBIM CTAaTHYECKUM HAIlOPOM:

Haropa

1 - oT Hauana y4yacTKa HAUMHAETCS HOBas 30Ha, 0 WM
IyCTO - pa3/ieNeHre Ha 30HBI OTCYTCTBYeT.

Taoauua 3.3 - [lacmopTu3anusi 00beKTAa NOTPEOUTENb TENJIOBOH CeTH

TeMIIepaTypbl

Ne | IToab3oBaTenbckoe HauMeHoBaHMe | Enuanna Tun
Hudopmanus, 3anuceiBaemMasi B 1oJje
n/n TOJIST W3MepeHHsi [ JaHHBIX
1 A ipec y311a BBOJa - pi
2 HanmeHoBanme y3na - i
ITocne BBIMOMHEHNST PAcyETOB B JAHHOM IIOJIE
3 Howep rcrousmka i P 3anuceBaeTces 1wudpa, Hanpumep, 1,2, 3 u 1.1,
COOTBETCTBYIOIIAsE HOMEPY MCTOYHHKA, OT KOTOPOTO
3aNUTHIBACTCS JAHHBIH OTPEOHUTEHh
4 T'eone3smueckast otmeTka M Pl
5 BricoTta 31aHms otpeduTens M i
Homep cxembl nogkiaroueHus
6 - )i 3amaercs cxema MPUCOSIMHEHHsT y3j1a BBOJA.
ToTpeduTeNs
7 PacuerHast Temneparypa cereBoi oC it
BOJIBI HA BXOJIE B MOTpeOUTENS
8 PacuerHas Harpy3ka Ha OTOIUICHHE I'kan/a i
9 PacueTHast Harpy3ka Ha BEHTWISIUIO I'kan/a Jil|
10 | PacuerHast cpenusisi Harpy3ka Ha 'BC I'kan/u Ji
PacyerHasi MakcuManbHasi Harpy3Ka
11 na [BC > Trar/s A
12 Yucno sxureneit - J
13 Koo prmmenr nsmenenus Harpy3ku i it
OTOIICHUS
14 Koadpumenr i i
W3MEHEHVs] Harpy3K¥ BEHTIIIS LI
Kosd prmment
15 - b
n3MeHenus Harpys3ku ['BC
BanancoBbiii koaddument
16 3akpbiToii 'BC i A
3amaercs mudpoit ot 0 10 3.
0 - perynsTopa Ha CHCTEMY OTOIUIEHHS HeT; 1 -
YCTaHOBJIEH PETYJISTOpP Pacxoia;
17 [IpusHak HanmMuus peryisiTopa Ha B i 2 - YCTaHOBJICH PETyJISITOP OTOIUICHHS,
OTOIIEHUE
- YCTAQHOBJIGH PETYJISITOP pacroiaraeéMoro Harmopa Ha
HojarommeM TpybonpoBose
3amaercst udpoii ot 0 mo 1.
18 [pu3HaK HATMYKS PETYIUPYIOLIEro i it 0 - HeT peryIupyIoLero KjiarnaHa Ha CHCTEMY
xianaHa Ha CB BEHTWIAIMY; | - €CTh peryaupyrolluil KianaH Ha
CHCTEMY BEHTHIISI LI
3amaercs madpoii ot 1 g0 5, roe:
. [TpH3HAK HATHUHS pery/aTopa 1 - perynsaTop TemnepaTypsl Ha CI/IC”I.“eMy ropsYero
9 - I BOJIOCHA0YKCHHS €CTh;

2 - Bech Bogopa3bop Ha 'BC ocymectsisiercs u3
TIOAIOIIETO TPYOOIIPOBOIA;
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Ne [ IToab3oBaTenbckoe HauMeHoBanue | Enunnna Tun
HNudopmanus, 3anuceiBaemMasi B 1oJje
n/n noJIst H3MepeHHsi [ JaHHBIX
3 - Bech Bonopazbop Ha I'BC ocymiectBisiercss u3
obparHoro TpyOOmpoBOIa;
4 - Bech BOJIOpa300p Ha ropsiyee BOJOCHAOKEHHE
OCYIIECTBIISIETCS. M3 TIOJIAIONIEro TpyOOonpoBoa,
pacxon Bozasl Ha 'BC omnpenensiercst Ha TOUKy
n3JI0Ma TEMIEPAaTypHOro rpaduka mo cpeaHei
Harpyske Qgv_sred;
5 - Bech BOJIOpPa300p Ha ropsiyee BOJIOCHAOKEHUE
OCYIIECTBIISIETCA U3 MOJAIOLIEr0 TPyOOIpoBoa,
pacxon Bozpl Ha I'BC ompenensiercst Ha TOUKy
M3JI0Ma TeMIIepaTypHoro rpauka mo
MaKCHUMaJIbHOI Harpyske Qgv_max
20 PacuerHast Temneparypa BOJIbI Ha oC b
BeIxone u3 CO
21 Pacuernas oC b
TeMIieparypa Bojbl Ha Bxoze B CO
29 PacuerHas Temneparypa BHYTPEHHETO oC it
Bo3ayxa uist CO
PacueTHplif pacnonaraemelii Harmop B
23 co M I
o4 Pacuernas Temmeparypa BHYTPEHHETO oC 1
Bo3ayxa st CB
PacuerHast Temneparypa Hapy>KHOTO
25 BO3yXa °C pi|
s CB
PacuerHplii pacnionaraemelii Hamnop B
26 CB M bl
27 Jlons UpKyJISII|Y OT pacxoia Ha % i
I'BC
28 [ToTepu Hanopa B "
cucreme I'BC
Temmnepatypa BoJbI B
29 LUPKYJIALIMOHHOM °C bl
KOHTYpe
30 Temneparypa X0J04HOW BOABI ISt oC b
3akpbiToil ' BC
31 Temnepatypa ropj{qeﬁ oC it
BOJIbI 1151 3aKpbiToit 'BC
32 KonmuectBo cekrmit TO nHa CO IIT. pil|
33 [ToTepu Hanopa B " b
onHoi ceximu TO Ha CO
KonuuectBo naj bHBIX I
34 paien Py 1IT. pi|
TO Ha CO
35 Pacuernas Temmneparypa cereBoi oC 1
BOAbI Ha BIxone u3 TO
36 Pacuernast Temmeparypa cereBoit oC 1
BOJIbI HA BBIXOJIC U3 MOTPEO.
37 Temmnepatypa BoxbI Ha oC it
BBIXOJ€ 13 2 KoHtypa TO
o PexoMentyemblil HOMep aneBaTopa onpenensercs B
38 PexoMenmyemblii HOMep 3eBaTopa - P Ty P pa ompex
pe3ynbTaTe HATaAO0YHOIO pacyera.
39 Pexomenyembrii M P PexoMenyeMblii TuaMerp coruia 3neBaropa
JMaMeTp coIuIa dJIeBaropa OnpefieNsIeTCsl B pe3ysIbTaTe HAJaJ0YHOTO pacyera.
40 Pacuernpiii ko3 rment ) P 3HaueHHEe PacYEeTHOTO KOA(PUIMEHTa CMEIICHHUS
CMeIeHUst onpezensieTcsl B pe3yIbTaTe HAJaJo4YHOTO pacyera.
M DaxTuueckuii K03 PUIHEHT P 3Havyenne (akTHUEcKOro ko3 duimenra cMemeHus
CMEILICHHUSI OTIpeJIeNIsIeTCS B pe3ysIbTaTe pacyera.
3amaercs HoMep (aKTHIECKH YCTaHOBJICHHOTO
42 | Homep yCTaHOBJIEHHOTO 3JIeBaToOpa - P . P o y
3IIeBATOPA.
name
43 A P MM I
YCTaHOBJICHHOTO COIUIA 3JIeBaTOpa
N 3HayeHue TeMIepaTypbl ceTeBOil  BOABI B
44 TemnepaTypa ceTeBoi BOAbI B oC P 5
HOJaKoIIeM TpyOOoIIpoBose MOJIAI0IIEM TPYyOOIPOBO/IE OTPEENsieTcs B
pe3ysbTaTe pacyera.
45 Temneparypa ceTeBoil BOAbI B oC P 3HaueHNe TeMIepaTyphl CETEBOH BOJBI B 0OpAaTHOM

00paTHOM TpyOOIPOBOIE

TpyOONPOBOIE ONPEAEIIETC B PE3yIbTaTe pacyera.
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Ne [ IToab3oBaTenbckoe HauMeHoBanue | Enunnna Tun
HNudopmanus, 3anuceiBaemMasi B 1oJje
n/n noJIst H3MepeHHsi [ JaHHBIX
o Pacxon cereBoil BOIIbI HA CHCTEMY OTOIUICHUS
46 Pacxopn cereBoit Bogst Ha CO T/4 P Y
OTIpEJIENsieTCs B Pe3yNbTaTe pacuera.
OTHOCHTEITH HBIH pacxox  BOJIBI Ha
47 | OtHOcuTensHEIH pacxon Boxasl Ha CO - P CHUCTEMY OTOIUICHHUs ONpPENENAETCS B pe3yJIbTaTe
pacuera.
B pesymnpTare pacuera onpenensercss OTHOCHTENbHast
OTHOCUTENBEHOE KOJTHUYECTBO TEIUIOTHI
48 wa CO - P Harpyska Ha CHCTeMY OTOIUIEHHs (OTHOILEHHE
TEKyIIeH Harpy3KU K pacueTHOM).
TemmepaTypa BOJBI Ha BXOJIE B CHCTEMY OTOILICHHS
49 | Temmeparypa Boxsl Ha Bxoje B CO °C P patyp y
OTIpeNIENIsIeTCS B Pe3ynbTaTe pacuera.
Temmeparypa BOJIBI Ha BBIXOZIE U3
TemmnepaTypa BOJIbI Ha o P
50 C P CHCTEMBI OTOILICHUS
BbIxoze u3 CO
OTIpeJIeNIsIeTCs B pe3ysbTaTe pacyera.
51 TemmepaTypa BHYTPEHHET0 BO3IyXa oC P 3HaueHWe TeMIlepaTypbl BHyTPEHHETO BO3IyXa
CO OTIpENIENIsIeTCS B Pe3yNbTaTe pacdera.
[uametp maiiopl Ha moJarOIIEM 3HayeHne AuaMerpa Mai0bl Ha TONaloNIeM
52 TpyOOMpoBOe Hepen MM P TpyOONpPOBO/IE TIepes] CUCTEMOH OTOILICHHUS
CO OMpeJIeNsIeTCsl B pe3yJIbTaTe HaJaJ0YHOTO pacyera.
KommuectBo maitd Ha monaroniemMm o
KommuecTBo maitd Ha mogaromieM TpyOompoBoe
53 TpyOOMpoBoOe Tepes LIIT. P N
co Tiepe]] CHCTEMOI OTOIUICHMSI OTPEJENseTcs B
pe3ynbTaTe HAIaZOYHOTO pacyera.
N 3HaveHye auaMeTpa MmaiObsl Ha 0OpaTHOM
Jlnamerp mraiOsl Ha 0O6paTHOM
54 MM P TpyOOIpPOBO/E TOCIIE CUCTEMBI OTOTUICHHS
TpybompoBoze mocie CO
OTIPEIENISICTCSI B Pe3yIbTaTe HAJAJOYHOTO pacyera.
55 KonmuecTBo maitb Ha oGpaTHOM wr P KonnuecTBo maiib Ha oOpaTtHOM TpyOOIpPOBOIC
Tpybompooze mocie CO ’ 110CJI€ CUCTEMBI OTOILUIEHHS! OTpEessieTcs: B
pe3yJibTaTe HAIAJOYHOTO pacdera.
3HayeHre TOTeph Haropa Ha IIaide, yCTaHOBIICHHON
[ToTepu Hamopa Ha m1aiioe nepen CO (nonaromuii TpyGOIPOBO) OMpenenseTcs
56 | monatomero Tpybomnposona nepen CO M P B pe3yJIbTaTe HAJaJ0YHOTO U IIOBEPOYHOTO
pacdeToB.
3HaveHue TOTeph Haropa Ha Imaibe, ycTaHOBIEHHOH
57 [Totepn Hamopa Ha mIaitbe 0OpaTHOTO " P nocne CO (oOpaTHBIi TpyOOIPOBOI) OTpeNemsieTCs
TpyOomnposoaa nocie CO B pe3yJIbTaTe HAJIaJOYHOI'O U IIOBEPOYHOTO
pacyeToB.
3HaveHue TOTeph Haopa Ha COIUIE 3JIeBaTopa
58 ITorepu Hamopa Ha coruie, M M P OTIpEZIENAeTCS B PE3yNbTaTe HATAJOTHOTO U
TIOBEPOYHOI'O PACYETOB.
. 3HaueHHe IuaMeTpaliaiOobl  Ha BBOZIE  Ha
Jluamerp maiobl Ha FHaMETP A
59 MM P MOJIAIOIIEM TPYOOIIPOBOJIC ONPENEISIETCS B
BBOJIE Ha MOJAIOIIEM TpyOOonpoBoIe
pe3yJibTaTe HAIAJOYHOTO pacdera.
o KommraectBo mraii® Ha BBOJE Ha MOJAIOIIEM
Komnmdecto mraiid Ha
60 LIIT. P TpyOOMpPOBO/IE OMPEAEIsieTCs] B pe3yibTaTe
BBOJIE Ha TMOJA0IIEM TPyOOIpoBoe
HAJIAJOYHOr0 pacyera.
. 3HaveHNe AuaMeTpa HIaiiObl Ha BBOJE HA 0OpaTHOM
Jnamerp maiObsl Ha BBOJE Ha
61 MM P TpyOOIPOBO/E OIpENEeNsieTcs B pe3ynbTare
oOpaTtHOM TpyOorpoBOIE
HAJIaJJOYHOTO pacyeTa.
N KomnmuecTtBo maifd Ha BBOAE Ha 0OpaTHOM
KonnuectBo maitd Ha BBOIE Ha
62 1T. P TpyOOMpPOBO/IC OMNPEACIACTCA B Pe3yabTare
o0paTHOM TpyOOmpoBO/IE
HAJIAJJOYHOT0 pacyera.
o Pacxon ceteBoi BOJIBI HA CHCTEMY BEHTIUISIINN
63 Pacxon cereBoil BoIbI /a P opereNeTes B Y
Ha CB b
pe3yibTaTe pacyera.
OTHOCHUTEbHBIH pacxon  BOJbI Ha
64 | OrHocurenbHbI pacxoxn Bosl Ha CB T/4 P CHCTEMY BEHTWIIIMH ONpPENeIsIeTCs B pe3yJbTaTe
pacuera.
65 TemmepaTypa BOABI IOCIIE CHCTEMBI oC P TemmnepaTypa BOABI IOCIE CUCTEMBI BEHTIIALNN
BEHTWISI LN OTIpeJIeNIsIeTCS B pe3ysIbTaTe pacyera.
66 TemmnepaTypa BHYTPEHHEro BO3IyXa oC P TemmnepaTypa BHYTPEHHEro BO3JIyXa B CHCTEME
CB BEHTWISIIUK OTIPEIEIIsieTCs B pe3yNbTaTe pacueTa.
. 3HaueHne IUaMeTpalIaiiObl  Ha CHCTEMY
Jlnametp mraiiOsl Ha cUCTEMY
67 MM P BEHTWISIIUN OTIPEZIENSETCS B Pe3ynbTare
BEHTUWIISI LN
HAJIAJOYHOr0 pacyera.
68 KonnuectBo 1maiid Ha cucrtemy wur P KonnuecTtBo mai6 Ha cHCTEMY BEHTHIISI LI

BEHTUISI VN

ONpeACIACTCA B PE3YJIBTATC HAJIAJOYHOI'O pacdcTa.
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Ne [ IToab3oBaTenbckoe HauMeHoBanue | Enunnna Tun
HNudopmanus, 3anuceiBaemMasi B 1oJje
n/n noJIst H3MepeHHsi [ JaHHBIX
o Pacxon cereBoii Boas! Ha 'BC onpenensercs B
69 Pacxopn cereBoit Bonpl Ha I'BC T/4 P A A 1pen
pe3ynbTaTe pacuera.
o Pacxon  cereBoil BOJbI B
Pacxop cereBoil Boab!
70 T/4 P IMPKYJSIMOHHOM  TPYOOIIPOBOJIE ONpeneNsieTcs: B
B IMPKYJISIIIHOHHOM TpyGompoBoze
pe3yIbTaTe pacuera.
71 Jmametp maiiosl B MM P Juamerp maiiosl Ha BBoze ' BC onpenensiercs B
MpKyJsiuoHHor Jiuanu ['BC pe3yibTaTe HaJaJl0YHOr0 pacyeTa.
79 KonnuectBo miaii6 B wr P KonunyectBo maitd Ha BBosne I'BC onpenensiercs: B
HUpKYJsiioHHOM Jiuanu 'BC ) pe3ynbTaTe HaJIaJO4YHOr0 pacyeTa.
73 JluameTp LUPKYJISIUOHHOM MM P Juamerp mmpKysiuoHHoN maiiosr Ha IBC
maiiosl Ha 'BC onpezensieTcsl B pe3yabTaTe HAJaJO4YHOTO pacyera.
74 KonuuecTBo LUPKYIISAIMOHHBIX wr P KonnuectBo mmpkyssiimonsbIx maiid Ha I'BC
nraito va 'BC ) ONpEETAETCS] B pe3yibTaTe HaIaJOYHOI0 pacyueTa.
Jluamerp yCTaHOBJICHHOH MIaiOBI Ha
75 MOJIAroIIeM TPYOOTPOBO/IE TIEpes MM bl
CO
KonunuectBo ycraHOBNEHHBIX Iaiid Ha
76 TIO/IAF0IIEM IIIT. pi|
Tpy6onpoBoze nepen CO
JlnameTp yCTaHOBJICHHOW IIAiOBI Ha
77 oOpaTHOM TPYOOIPOBOIE TIOCIIE MM a
CO
KonnuecTBO yCTaHOBICHHBIX A0 Ha
78 00paTHOM TPYOOMpPOBOJIE TOCIIE IIIT. I
CO
rame CTaHOBJICHHOM
79 \,I[ Py MM I
1aii0bl Ha CHCTEMY BEHTWISILIUU
80 KosnuecTBO yCTaHOBIICHHBIX IHIAKH0 wr 1
Ha CHCTEMY BEHTHIISI LI )
HaMeTp yCTaHOBIICHHOM
81 A P ycTaron MM I
IUPKYJIAIMOHHON maiiosl Ha BC
KommiecTBo ycTaHOBIEHHBIX
82 y . T I
LIMPKYJIIIMOHHBIX a0 Ha 'BC
JluaMeTp yCTaHOBJICHHOM IalObI B
83 UPKYJISIHOHHON MM pi|
Hnn 'BC
KonuuecTBo ycTaHOBJIEGHHBIX IIAli0 B
84 LUPKYJISLIMOHHON LIT. b
suanu ['BC
KomnuectBo cexmmii TO Ha I'BC I-51
85 IIT. pi|
CTyNeHb
KonnuectBo mapamiensHbix rpymn TO
86 IIT. pi|
Ha I'BC I-1 cTynens
[Torepu Hanopa B oo cexumu [-it
87 Y P s 10 M Z[
CTyHEHI
IIpu HanmuuMy pe3ynbTaTOB 3aMEPOB, 3aTACTCS
HUcn. Temneparypa Ha Bxoze 1-ro o
88 . C pi HCIBITaTeNbHAsE TEMIIEpaTypa TEIUIOHOCHTEIS Ha
KoHTypa I-i ctynenu
BXOJI€ IEPBOTr'0 KOHTYpa.
[Tpyn HayIMK pe3yIbTAaTOB 3aMEPOB, 33/1aeTCS
Hcn. remneparypa Ha BeIxoze 1-ro o
89 . C bl HCIBITAaTeNIbHAS TEMIIEpaTypa TEIUIOHOCHTEN Ha
KoHTypa I- i crynenn
BBIXO/I€ IEPBOTO KOHTYpA.
[Tpy HanMuMM pe3ynbTATOB 3aMEPOB, 3a1ACTCS
Hcn. Temnepatypa Ha BXojae 2-To o p pesy P > 3L
90 N C b HCIBITAaTeNIbHAsE TeMIIepaTypa ropsiueil BoJbl Ha
KOHTypa I-if cTynenn
BXOJI€ BTOPOT'O KOHTYpA.
IIpu Hanmuumy pe3ynbTaTOB 3aMEPOB, 3aTACTCSI
HWcn. remmeparypa Ha o p pesy OB, 331t
91 . C I WCTIBITATeNIbHAsL TEMIepaTypa ropsiyeil BOAbI Ha
BBIXOJIe 2-T0 KOHTypa I- i cTynenn
BBIXOJIC BTOPOT'O KOHTYpa.
[Tpy HayIMK pe3yIbTATOB 3aMEPOB 3aacTCs
HUcm. terumoBas I'kan/y, P pe3y P an
92 . bl TeIUIOBas Harpyska
Harpy3ska [-i crynenu MBT o
TIEPBOM CTENEHN TEIIO0OMEHHOTO amapara.
93 Pacxon 1-ro xontypa I- it crynenn TO o/ P Pacxon cereBoii Bobl, 3aTek. B epBYyIo cTyneHs TO
I'BC I'BC onpenensiercst B pe3yJbTare pacuera.
94 Pacxon 2-ro xontypa I- it crynenu TO e P Pacxon ropsueil Bojibl BO BTOPOM KOHTYpe,
I'BC OTIpeJIENIsIeTCS B Pe3yNbTaTe pacdera.
95 TenmoBas Harpy3ska [-it I'kan/y, P TennoBas Harpyska I-it crynesn TO Ha I'BC,
CTYICHU MBT onpenensiercs B
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Ne [ IToab3oBaTenbckoe HauMeHoBanue | Enunnna Tun
HNudopmanus, 3anuceiBaemMasi B 1oJje
n/n noJIst HU3MepeHHsi [ JaHHBIX
pe3ynIbpTaTe pacyera.
9% Temneparypa Ha Bxojae 1-To KOHTypa oC P Temneparypa Ha Bxoae 1-To koHTypa - cTynenn
I-if cTyn TO na I'BC, onpezensercs B pe3ybTaTe pacyera.
97 Temnepatypa Ha BbIxoae 1-ro oC P Temnepatypa Ha BbIxoJe 1-ro KoHTypa I-if cTynenu
KoHTypa I- i crynenn TO na I'BC, onpezensercst B pe3ynbTare pacuera.
98 Temneparypa Ha BXoje 2-TO KOHTypa oC P Temneparypa Ha Bxoje 2-To KOHTypa - cTyneHn
I-ii ctynenn TO na I'BC, onpezensercs B pe3ybTaTe pacuera.
99 TemnepaTypa Ha BbIXOJE 2-TO °oC P TemnepaTypa Ha BbIXOJie 2-TO KOHTYypa I-ii cTynenu
KoHTypa [- i crynenn TO na I'BC, onpezensercst B pe3ynbTare pacuera.
KommaectBo cexmmii TO ma I'BC II-s
100 CTyTICHb IIIT. i
KonunuectBo mapamnensHpix rpymn TO
101 na I'BC II-s IIT. pi|
CTYIIeHb
102 [ToTepu Hanopa B oo cexuun 11-i " 1
CTyIIEHH
Von, Temnepatypa Ha ITpu HamIMK pe3yIbTaTOB 3aMEPOB, 331aeTCs
103 Bxoe 1-r0 komTypa 11- ii cryienn °C I UCTIbITATEIbHAsT TEMIIepaTypa TEIUIOHOCHUTENs Ha
BxoJe 1-ro koHTypa II-if cTynenu.
[Tpyn HayIMK pe3yIbTAaTOB 3aMEPOB, 33/1aeTCS
104 Hcn. Temmeparypa Ha oC it HCIIBITAaTeNb HAs
BbIxoJe 1-To koHTypa II-ii cTynenn TeMIeparypa TeIUIOHOCHUTENsl Ha BbIXone 1-ro
koHTtypa II-ii crynenu.
IIpu Hanuuuu pe3ysbTaTOB 3aMEpPOB, 3a1aCTCA
105 Hen. Temnep aTi/Ipau Ha BXOZIE 2-T0 °C a HchiLITaTenLHaﬂpTezdnepaTypa ropp;meﬁ BOJIBI HA
Konrypa - f crynern BxoJie 2-To KoHTypa II-ii cTynenn.
Vlcr. TemmepaTypa Ha BHXOAE 2-T0 ITpu HanmuIMK pe3yabTaToB 3aMEpOB, 3a71aeTos
106 komrypa 11-if crynern °C b HCIBITAaTeNIbHAsL TeMIIepaTypa ropsiueii BoJbI Ha
BBIXOJI€ 2-T0 KOHTypa II-i cTynenu.
L7 Vel Termionas Tkan/s, I IMpu HaJ'II/I‘{I/II/IT é)ﬁg:;;a;;):p;zxzpos 3amaeTcst
Harpy3ka lI-i crynenun MBt o
NIEPBOI1 CTENEHH TEII00OMEHHOro arnmapara.
108 Teuneparypa na llsl)foz[e 1-ro Koutypa oC P Temneparypa Ha Bxone 1-ro kontypa II-i crynenu
it crynesm TO na I'BC, onpenensiercss B pe3ysibTare pacdera.
109 Temnepatypa Ha BBIXOTE 1-ro oC P Temneparypa Ha BbIxoae 1-ro koHtypa II-ii crynenn
KoHTypa II-ii crynexu TO Ha I'BC, onpezernsercss B pe3yJibTaTe pacuera.
110 Temneparypa Ha oC P Temneparypa Ha Bxoje 2-ro koHTypa II-i crynenu
BXx0Jie 2-10 KoHTypa II- i crynenn TO na I'BC, onpezensercst B pe3ynbTare pacuera.
111 TemmnepaTypa Ha BbIXOAE 2-TO oC P Temneparypa Ha BbIxoze 2-ro KoHrypa II-it crynenu
koHTypa II-if crynenn TO na I'BC, onpezensiercss B pe3yIbTaTe pacyera.
112 Pacxon 1-ro xontypa II-if ctynenn o/ P Pacxon cereBoit Bozpl, Bo BTOpoii ctynern TO I'BC
TO I'BC ONPEAEISAETCS] B PE3yJIbTaTe pacyeTa.
Pacxox 2-ro KomTypa Pacxop ropstueil Boas! Bo BTopoM KoHType I1-it
113 . T/ P CTYTICHH,
I1-it crymern TO I'BC
OTIpEJIENsIeTCA B Pe3yNbTaTe pacyera.
114 Terosas Harpyska II- i crynem I'kan/u, p TemnnoBas marpyska lI-it ctynmenn TO na I'BC,
MBT ONpEAEIAETCS B pE3ybTaTe pacyeTa.
Pacxox ceteBoii Bomsl Ha CO moce B pesyJIbTaTe paciera ONpe/IeNIeTcs pacxon
115 HATATKH /4 P CeTeBOI BOJIBI HA CHCTEMY OTOILICHHUS TOCIIE
HAJIa K.
11 Harop Ha perynstope B pe3ynbTaTe pactera
6 nasrerist CO M P onpez[efsrerc;{ HEO0OXOUMBIH
pacrionaraeMblif Harop JUIst CHCTEMBI OTOIUICHNS.
Koo pumment
117 N - A
nponyckaoi ciocodroctn PJI CO
118 | CymmapHsiii pacxos ceresoii Boap! o/ P B pesynbrare pacyeroB onpezenserca CyMMapHbIi
pacxoJi ceTeBOoi BOJBL.
3HaueHUE PacIoNaracMoro Harlopa Ha BBOJIE
Pacnonaraemsrii moTpeGHTe
119 HATIOp Ha BBOJE TIOTPEOHTES M P ompe/ernsieTcs B pe3ynbTare
HaIa7l04yHOTr0 U MIOBEPOYHOTO
pacyeros.
3HaveHre Haropa B MOJAIONIEM TPYOONpOBOJE HA
120 | Hamop B nogatomieM TpyoOIpoBoOe M P BBoae
noTpeduTeNs ompefieNnsercs B pe3yibTare
HaJIaJ04YHOTO U IOBEPOYHOI'0 PacyeToB.
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Ne [ IToab3oBaTenbckoe HauMeHoBanue | Enunnna Tun
HNudopmanus, 3anuceiBaemMasi B 1oJje
n/n noJIst H3MepeHHsi [ JaHHBIX
3HaueHHe Hamopa B oOpaTHOM
GomnpoBoe Ha BBOJIE
121 Harop B oOpatHOM TpyOomnpoBoze M p TPyborp
noTpeoduTens ompezensercss B pe3yJsibTare
HAJIQJOYHOTO ¥ IOBEPOYHOTO PacyeToB.
Hasnenne B TO/IAfOIIIeM
JlaBneHne B moJaroIeM
122 M P TpyGonpoBoe oTpeerseTcs B
TpyOomposoze
pe3ysbTaTe pacuera.
aBJieHHe B 0OpaTHOM TPyOOIPOBOJE ONpeneseTcs
123 | aBnenue B oOpatHOM TpyGonpoBoze M P A P TPyoorip P
B pe3yJbTaTe pacuera.
124 VYTedka U3 CHCTEMEI /g P VYreuka 3 CHCTEMBI TEeIUIONOTPeOIeHHUS
TEMIONOTPEOIeHNUS OTIpe/iensieTcs B pe3yJbTaTe pacuera.
o IToTepu TemIOBOW SHEPIUU OT YTEYKU OIPENENAETCs
ITotepu TemnoBoit P p Y fpen
125 Kxan P B pe3yJibTaTe
SHEPTHU OT YyTEUKH
pacuera.
126 Bpems npoxoxaenuss BOIbI OT - P B pe3ynbTare pacyeToB onpenensercs Bpems
HCTOYHHUKA MPOXOXKJIECHUS BOJIBI OT HCTOUHMKA JI0 MOTpeOUTeENs.
o ” B pe3ynbTare pacueroB ONpenensercs MmyThb
127 ITyTe, NpoiineHHBIN OT HCTOYHMKA M P PESYIPTATC P rpel e,
TPOIIEHHBIH OT MCTOYHHKA JI0 TIOTPEOUTEIIS.
3HaueHWe JAaHHOW BEIMYMHBI
128 JlaBnieHre BCKUIaHWS M P ompenensercs B pe3yabTate
pacuera.
o 3HaueHNe MaHHOI  BENUYHMHBI
129 Crarudeckuii Harop M P A
olpesieNnsieTcst B pe3ynbTaTe pacuera.
. 3amaercs pacyeTHbI PacXoj BOJBI HA CHCTEM
Pacuernsiii pacxon Ha CO A p P A Y
130 M T/ a OTOIUTCHUS ISl BBITOJHEHHST KOHCTPYKTOPCKOTO
(KOHCTPYKTOPCKHIA)
pacuera.
o 3amaeTcst pacyeTHbIH Pacxo]] BOJBI HA CHCTEM
Pacuernslii pacxoz Ha p p y
131 N /4 bl BEHTHISAIMH )Tt
CB (KOHCTPYKTOPCKHIA)
BBINOJTHEHNSI KOHCTPYKTOPCKOTO pacyera.
132 Pacuernsiii pacxon Ha 'BC 3amaercst pacyeTHBIH pacxox Boxsl Ha cucremy ['BC
(KOHCTPYKTOPCKHIA) T/4 i JUISL BBITIOJTHEHHSI KOHCTPYKTOPCKOTO pacyeTa.
133 Pacrionaraemblii Hanop Ha BBOJE 3amaercs pacmosiaraeéMblii  Hamop Ui
(KOHCTPYKTOPCKHIA) M DI BBINOJTHEHUsT KOHCTPYKTOPCKOT'O pacyera.

Taoauua 3.4 - [lacnopTu3anusi 00beKTa 00001eHHBIIT OTPEOUTEb TENJIOBOM CeTH

Ilonb3oBaTenbeKoOE Emnanna Tun
n/m NHdopmanms, 3anucbiBaeMas B moJie
HANMEHOBAHUE MOJIsl | W3MepeHHsl | TAaHHBIX
1 HanmeHnoBanme y3na - pi| 3amaercs moyib3oBareeM, HanpuMep, yi. democeeHko, 1. 14.
[Toce BBIMIONHEHNS. pacueToB B JAHHOM TIOJIC 3aIIHCHIBACTCS
2 P a, Harpumep, 1, 2, 3 ¥ T.J1., COOTBETCTBYIOIIAs HOME
Homep ncrounnka - unpa, nanpumep, 1,2, A, ylo py
UCTOYHHKA, OT KOTOPOI'O 3alIUTbIBACTCA HNAaHHBIA l'lOT'pe6I/lTe.Hb.
3 I'eonesmueckas M b 3ajaercs reo/ie3ndeckas OTMETKA MOBEPXHOCTH 3EMIIH, Ha
OTMETKa, M KOTOPOH HaXOIWTCS JAHHBIA y3€l BBOJA.
4 Crnioco0 3amanust it Yka3sIBaeTcs criocod 3amaHusi Harpy3ku: 0 - 3amaeTcst pacxoioM;
Harpy3Ku - 1 - 3agaerca CONPOTHUBIICHUEM.
3aj1aeTcs BEIMYMHA IMPKYIUPYIOIIETO Pacxoa HeoOXO0IUMOTo
. JIsl IAaHHOTO MOTpeOuTens. JJaHHOe 3HaueHHe HeoOXOIHMO
5 Hupkynupyronmii A X P A A
pacxor T/4 i YKa3bIBaTh TOJIHKO B TOM cirydae, eciii Croco0 3amaHus
Harpy3KH YCTaHOBJICH U 33Ja€TCsl PAcXOJIOM.
3anaercs Mojab30BaTelieM B Clyyae HEOOXOJUMOCTH YBEIHMUYCHUs
Koaddrment - y e Y
BMeHE [UPKYJISIIIMOHHOTO Pacxojia 0 CPABHEHHIO C PACUCTHBIM
6 3HaueHueM, Harpumep, 1,1, 1,2 u t.1. B aToM citydae pacuetnoe
LUPKYJIHUPYIOILIEr0 pil|
pacxona - 3HaueHHe Oy/eT YBEINYEHO COOTBETCTBEHHO
Ha 10 win 20 %.
Pacxoj Ha OTKpBITHII N
7 T/ I 3ajaercs BENMYMHA pacxojia Ha OTKPBITHIA BOJOPa3oop.
BOIOpa3dop
3amaercs MoNb30BaTeeM B CIydac HEOOXOIUMOCTH YBEIIMICHUSL
acxoj1a Ha OTKPBITBIN BOIOPa300p MO CPABHEHHIO C PACUCTHBIM
Kosd dprmpent p ! p 10p p P p
8 bl 3HaueHueM, Harpumep, 1,1, 1,2 u T.1. B aToM cityuae pacuernoe
W3MEHEHHs pacxoja Ha -
BOIOPA360p 3HauYCHHE OYJ/ICT YBEIUYCHO COOTBETCTBCHHO
Ha 10 win 20 %.
JHons Bogopasbopa u3 Vka3pIBaeTcs 1051 OTKPBITOrO BOJOPa3dopa 13 MoJaroIero
9 T0JTIAFOILIETr0 TpyOomnpoBoja, Hanpumep, 0,4 — 40 % Bomopazbopa u3
TpyOompoBoaa TOAIOIIETO TPYOOTPOBOIA.
10 Pacuernoe 00001eHHOE it Yka3bIBaeTcsl BEIMYUHA TPEABAPUTENHHO PACCYMTaHHOTO
CONPOTHBJICHHE M/(T/4) *2 000011eHHOTO conpoTHBieHus. JlaHHoe 3HayeHne HeoOXOaUMO
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ITonb3oBaTenbekoe Enununa Tun
n/n A 1 HNudopmanus, 3anucbiBaemMasi B 1oJje
HAMMEHOBAHHE MOJIsl | HW3MepeHMsi | JAaHHBIX
Ka3bIBaTh TOJNBKO B TOM ciy4ae, eciu Crocol 3amaHus
2
Harpy3KH YCTaHOBJICH U 33JIa€TCsl CONPOTHBIICHHEM.
. 3amaercss TpeOYEMBI pacrojaraéMblii Harmop Ha 0000IIEHHOM
11 TpeOyempbrit Harop M I Pedy P P
notpedurene, Hanpumep, 10, 15,20 M u T.1.
1 MuHuManb HeIi " 1 3amaeTcss MUHIMAIbHBINA CTaTHYECKUH Harmop Ha 0000IIeHHOM
CTaTHYECKUI Harop notpebutene, Hanpumep, 10, 15,20 M u T.1.
. 3HaveHue pacrionaraeMoro Haropa
13 | Pacmonaraemsrii Harop M P
OTIpeNIeIIsieTCst Bpe3yJbTaTe pacyera.
1 Harop B mozaromem . P 3HaveHne Haropa B MOJAIONIEM TPYOOIPOBO/IE OMPEAEIseTcss B
TpyOonpoBoie pe3ynbTaTe pacyera.
15 Harop B oOpaTtHOM " P 3HaveHHe Haropa B 00paTHOM TpyOOIpOBOE ONpeneNnsiercs B
TpyOonpoBose pe3ynIbpTaTe pacyera.
3Havenue JIABJICHUS B T0/IAFOIIIEM
JlaBneHne B mOJaroOIIeM
16 P TpyOOIpoBOE ONpeaensercs B pe3ysibTare
TpyOompoBoze M
pacyera.
17 JlaBiienye B 00paTHOM " P 3HaveHue JaBlIeHUs] B 00paTHOM TpyOONpOBOE ONpenensiercs B
TpyGonpoBoIe pe3ynbTare pacuera.
Bpewms npoxoxxaenus
18 PEM IIPOX 0L MHUH P 3HaueHHe OMpeneNnsercst B pe3ybTaTe pacuera.
BOJIBI OT HCTOYHHKA
ITyTs, npoineHHbIH OT
19 M P 3HaueHue ornpenensercs B pe3ysibTare pacyera.
WCTOYHHKA
3HavyeHNe NAHHON BEIMYMHEBI ONPENEINSETCs B pe3yNbTare
20 JlaByieHHe BCKHITAHMS M P . Tpea pesy
pacyera.
. 3HauyeHHe JAHHOW BEJIMYMHBI OTIPENeNsieTcs B pe3yJibTaTe
21 Crarnyeckuil Harop M P A pext pesy
pacuyera.
Temmeparypa Bozsl B
2 HOTAMOIEM 3HaveHe TeMIepaTypbl BOJbI B [OJAIOIIEM TPYOOIPOBOIE
°C P ompeneNnsieTcsl B pe3yiIbTaTe pacuera.
TpyOomnpoBoe
Tewmeparypa Bozs! B 3HaveHue TeMIlepaTypsl BOJBI B 0OpaTHOM TpyOOmpoBoze
23 obpaTHOM °C P patyp P TPyborp
OTIpeTIeNsieTCs B pe3yNbTaTe pacdera.
TpyOompoBoe
O06006meHHOE
24 M/(T/a) *2 P 3HadyeHHe OMpEAeIsieTcs] B pe3ysibTaTe pacyera.
CONPOTHBIICHHE
Pacxon Bonp! Ha
2 L T/4 P 3HaveHHe ONpeiersieTcsl B pe3ysibTaTe pacyera.
OTKPBITHIH BOOPa3oop
Pacxon BonbI B
26 MOIA0IIEM T/4 P 3HadyeHHe OMPEAeIsieTCsl B Pe3yJibTaTe pacyera.
TpyOomnpoBose
Pacxon BonbI B
27 obOpaTHOM T/ P 3HaueHue onpeesnsiercs B pe3ysbTare pacyera.
TpyOompoBoe
CraTidecKuii Hamop Ha
28 BBIXOZIE M P Ornpenensiercst B pe3yJibTare pacuera.

Taoauua 3.5 - [lacnmopTuzamus oobexkTa LTI TernuioBoii ceTu

IHoab30BaTenbCKOE Eaununna Tun
n/n HNudopmauus, 3anucbiBaemMasi B noje
HAHMEHOBaHue NoJst H3MepeHust | JaHHBIX
1 Agnpec - Dl
2 HaumenoBanue y3na - pi
[Toce BRIMIONHEHNST pacueToB B TaHHOM TIOJIE
3aMHCHIBACTCS a, Hapumep, 1,2, 3 u 1.1
3 Homep ucrouynnka - P wpa, nanpumep, 1,2, o
COOTBETCTBYIOIIas HOMEPY MCTOYHHKA, OT KOTOPOTO
3aIUTHIBACTCS JTAHHBIA OOBEKT
4 T'eonesmueckast otmeTka M pi|
Howmep cxembt
5 P - I 3amaerca cxema npucoerunenus L[ TII.
TOAKJIFOYEHHUS] y371a
6 Pacuernast Temneparypa Ha oC 1
BX0Jie 1-T0 KOHTypa
7 Pacuernas Temmneparypa Ha oC it
BBIXOJIE 1-TO KOHTYpa
8 Pacuernast Temneparypa Ha oC 1
BXOJI€ 2-T0 KOHTypa
9 Pacuernast Temneparypa Ha i
BBIXOJIE 2-TO KOHTYpa °C
Pacnonaraemsiii Harop
10 M pi|
2-ro KOHTypa
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n/m

IMoan3oBaTeabCcKoe
HauMEHOBaHHUE MMOJIsA

Eannuna
H3MepeHus

Tun
JAHHBIX

HNudopmanus, 3anucpiBaeMas B 1oje

1

Hanop B o6paraoM
TpybompoBoae 2-To
KOHTypa

M

A

12

KommuectBo cexmuii TO Ha
cO

13

[ToTepu Hanopa B oHOM
cekumn TO ma CO

14

Konnuectso
napaniensbHelx rpym TO Ha
CcO

IIT.

15

Pexomennyemblit
HOMeEp 3JIeBaTopa

Omnpenensiercs

B pe3yJIbTaTe pacyera.

16

Pexomennyemblit quamerp
comta
JIIeBaTopa

MM

Omnpenensiercst

B pe3yJbTaTe pacyera.

17

Pacuernsiii koa¢purment
CMeIIeHUs

Omnpenensiercs

B pe3yJIbTaTe pacyera.

18

daktHueckuii K03 GHUIMEeHT
CMEIICHHS

Omnpenensiercst

B pe3y/bTaTe pacdera.

19

Howmep ycTaHOBIEHHOTO
J1eBaTopa

20

Huamerp
YCTaHOBJIEHHOT'O COTLIa

2JIEBAaTOpa

MM

21

ITorepu Hanopa B
COIUIE AIIeBATOpa

Omnpenensiercs

B pe3yJIbTaTe pacyera.

22

Temneparypa na Bxoze 1-ro
KOHTypa

°C

Omnpenensiercst

B pe3yJIbTaTe Pacyera.

23

Temneparypa Ha BbIxoae 1-
TO KOHTypa

°C

Omnpenensiercst

B pe3yJbTaTe pacyera.

24

Temneparypa Ha BbIXOAE 2-
ro KOHTypa

°C

Omnpenensiercs

B pe3yJIbTaTe pacyera.

25

Temneparypa Ha BXoje 2-To
KOHTYpa

°C

Omnpenensiercst

B pe3ysbTaTe pacdera.

26

Juamerp maitOb1 Ha
MOAAIOIIEM TPyOOnpoBoIe

MM

Omnpenensiercs

B pe3yJIbTaTe pacuera.

27

KonnuectBo maitd Ha
nozaroeM TpyoonpoBoje

Onpeaensiercs

B pE3YJIbTATE Pacuera.

28

Jnamerp maidObl Ha
obparHoM TpyOonpoBoje

MM

Omnpepensiercst

B pe3yJbTaTe pacyera.

29

KommuectBo maiib Ha
obpaTHOM
TpyOOmpoBOIC

IIT.

Omnpenensiercs

B pe3yJIbTaTe pacyera.

30

Junamerp ycraHOBJICHHOM
IIaf0BI Ha TIOJAOIIEM
TpyOompoBoae

MM

31

Konnuectro
YCTaHOBJICHHBIX IO
HA IIOJA0IIEM

TpyOOmpoBOIE

32

Junamerp ycTaHOBIEHHOM
RIE:17 (031
Ha 00paTHOM TpyOONpoBOJIE

33

Konuuecto
YCTaHOBJICHHBIX IMIAH0O Ha
o0paTHOM TpyOompoBOIE

IIT.

34

[Torepu Hamopa Ha 1maiite B
HOJaKolIeM TpyOoIpoBose

Omnpenensiercs

B pE3YJILTATE pacyera.

35

ITorepn Hamopa Ha maiibe B
o0paTHOM TpyOOompoBOIE

Omnpenensiercs

B pe3yJIbTaTe pacyera.

36

Juamerp mraiiOb1 Ha
I'BC

MM

Omnpenensiercs

B pe3yJIbTaTe pacyera.

37

KosmunuectBo maii6 na 'BC

IIT.

Omnpenensiercs

B pE3YJILTATE pacyera.

38

Juamerp ycraHOBJIEHHOM
maiiosl Ha 'BC

MM

39

KonmaectBo
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Honb3oBaTenbekoe Ennnuna Tun
n/n HNudopmanus, 3anucpiBaeMas B 1oje
HAHMEHOBaHHe MOJIst H3MepeHHusl | AAHHBIX
YCTaHOBJICHHBIX IIali0 Ha IT. pil|
I'BC
I =
40 oTepu HaF](;pg Ha Waiioe M P Ornpexensiercst B pe3yJbTare pacuera.
Temneparypa XonogHOM
a1 paryp ! oC i}
BOJIBI
42 Temmneparypa Bojsl Ha I'BC °C Ji
43 Pacrionaraemslii Harop 2-To M i
koHtypa I'BC
Harmop B o6patHOM
44 TpyOompoBoae 2-To " it
koHTypa I'BC
KommuectBo ceximii TO Ha
45 IIIT.
I'BC I-5 crynenn
Kon-Bo mapasurensHbIX
rpym TO wa I'BC 1-it
46 4 IIIT. I
CTyNeHb
[Torepu Hamopa B
47 oJHOM cexrmy |- crynenu M Ji
HUcn. Temmiepatypa Ha BXoze [Mpy HaIMK pe3ysIbTaTOB 3aMEPOB, 3aTACTCS
48 1-ro xonrypa I-it oC it WCTIBITaTeNbHASL TEMIIEpaTypa TEIUIOHOCHTENST Ha BXOJE
CTYTIEHH TIEpPBOr0 KOHTYpA.
Hcn. Temneparypa Ha [Npu HanmM4MK pe3ysIbTaTOB 3aMEPOB, 3aJaeTCs
49 BbIXOze 1-T0 KOHTYpa - oC it HCIBITAaTeNIbHAsL TEMIIepaTypa TEIUIOHOCHUTEINST Ha BBIXOJE
1 CTyneHn HepBOro KOHTYpA.
[Mpy HamIHMK pe3yIbTAaTOB 3aMEPOB, 33MACTCS
Hcn. Tevmnep atypa Ha BXOae o UCHBITaTeIbHAs TEMIIEpaTypa ropsdeil BoJbl Ha BXOJE
50 2-ro KoHTypa |-ii cTyneHu C b
BTOPOTrO KOHTYpA.
Hcm. Temniepatypa Ha [Mpy HaIMKM pe3yIbTaTOB 3aMEPOB, 33/1ACTCS
51 BBIXOZE 2-TO KOHTypa |- it oC it UCTIBITAaTeNbHASL TEMIIEpaTypa ropsdeil BOIbI Ha BBIXOIE
CTyHEH! BTOPOTO KOHTYpa.
52 Hen. renmoBas Harpyska I-ii Ikan/a. MBT 1 [1pu HanMuMK pe3yabTaTOB 3aMEPOB 3aJaeTcsl TEII0Bas
CTYNEH! ’ Harpy3ka IepBOi CTENEeH! TEeII00OMEHHOTO armapara.
Pacxon cereBoil Boas!
53 it CT?HeHI/I TO 1_])31 C T/ P Omnpenensiercs B pe3ynbTaTe pacyera.
54 Pacxon 2-ro xonTypa I- it e P Pacxon ropsiueii Bobl BO BTOPOM KOHTYpE, ONpenenseTcs
crynean TO I'BC B pe3yJIbTaTe pacyera.
55 TennoBas Harpy3ska |-it Tkan/a, MBT P Temnosas Harpy3ska | crynenn TO na I'BC, onpenensiercs
CTYHEeH! B pe3yJbTaTe pacuera.
Temneparypa Ha BXoze Temmeparypa Ha Bxoze 1-ro konrypa l-if crynmenn TO nHa
56 1-ro koHTYpa |- cTyneHn °C P I'BC, onpenensiercst B pe3ynbTaTe pacuera.
Temnepatypa Ha o
BBIXOJIE 1_1}:) :;ZiT al- it Temnepatypa Ha Bbxone 1-ro xonrypa I-it crynenn TO
57 cryneHn P °C P Ha I'BC, onpenensercs B pe3yibTare pacyera.
Temneparypa Ha BXoj1e 2-ro .
P ;Zp a l-ii A Temneparypa Ha Bxoze 2-To koHTypa |-if crynenn TO Ha
58 CTy)HIeHI/I °C P I'BC, onpenensiercst B pe3yibTaTe pacuera.
Temneparypa Ha BbIXOJE 2- o
I;J?ZH al- A Temmepatypa Ha BbIXoze 2-ro KoHTypa |-if crynenn TO
59 i CTyi}g:M °C P Ha I'BC, onpenensercs B pe3ylbTare pacyera.
KommaectBo ceximii TO Ha
60 IIIT. pi|
I'BC Il-s ctynenn
Ko:-Bo nmapasuiensHbIx
rpymm TO ma I'BC Il-5
61 Py IIIT. pi|
CTyIeHb
[ToTepu Hanopa B oHOM
62 cexuyu 1-ii crynenu M I
Vien. Temmiepatypa Ha [Tpy HaMYMK pe3yabTaTOB 3aMEPOB, 33/1ACTCS
) . HCIIBITaTeIIb Hast
Bxoze 1-ro konTypa |l-it ° N
63 CTVIOHH C pi TeMmIeparypa TeIUIOHOCUTeNsT Ha BXozxe 1-ro kontypa ll-it
v CTYNEHIL.
Vicn. Tewmeparypa Ha ITpu HanIMKM pe3yabTaTOB 3aMEPOB, 331AETCS
BbIXOze 1-To KoHTypa Il- i o HCIIbITATEIE Hasl
64 CTVIIeHH C bk TeMIlepaTypa TEINIOHOCUTENsS Ha BEIXoze 1-To koHTypa ll-
Y W CTYIIEHH.

Wcn. Temneparypa Ha BXoJe

[Ipy HATHYKMK PE3YIHTATOB 3aMEPOB, 33/1A€TCS
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Honb3oBaTenbekoe Ennnuna Tun
n/n HNudopmanus, 3anucpiBaeMas B 1oje
HAHMEHOBaHHe MOJIst H3MepeHHusl | AAHHBIX
65 2-ro kontypa ll-it °C I HCTIBITATENIbHAsL TeMIIepaTypa Topsiueii BOABI Ha BXOJE 2-
CTyNICHH ro KoHTypa |l-ii crynenu.
Hcn. Temneparypa Ha [1pu HamM4MK pe3ysIbTaTOB 3aMEPOB, 3aaeTCs
66 BEIXOZe 2-T0 KoHTypa |- °C bl HCIBITaTeNIbHAS TEMIepaTypa ropsiueil BOAbI Ha BBIXOAE 2-
1 CTyTICHI ro koHrypa |l-i crynenn.
67 HWcn. Temmosas Harpyska |- kan/s. MBT it [Tpy HamyMK pe3yIbTATOB 3aMEPOB 3aACTCS TEIUIOBast
W cTyneHu i Harpyska IepBoOii CTelleHH TEeII000MEHHOro ammapara.
68 Temneparypa Ha Bxone 1-ro oC P Temneparypa Ha Bxone 1-ro kontypa ll-if crynenn TO Ha
KoHTypa |l-ii crynenn I'BC, omnpenensiercst B pe3ysbTare pacuera.
69 Temneparypa Ha BbIXOAE 1- oC P Temmepatypa Ha BeIxoze 1-ro konTypa |l-it crynemn TO
ro KoHrypa |l- i crynenn Ha I'BC, onpenensercss B pe3yJibTare pacyera.
70 Temnepatypa Ha BXoze oC P Temnepatypa Ha Bxone 2-ro koHtypa |1-if crynern TO Ha
2-ro koHtypa ll-if crynenn I'BC, onpeznensiercst B pe3ysbTare pacuera.
Temnepatypa Ha .
patyp . o Temmepatypa Ha BeIxoze 2-ro koHTypa |l-it crynemn TO
71 BbIXOzE 2-T0 KoHTypa |- i C P
crynenn Ha I'BC, onpenensercss B pe3ylibTare pacyera.
Pacxon cereBoil BoabI
72 =it CTI;/nel-m TO 1"123{ C T/4 P Omnpenensiercst B pe3ynbTaTe pacyera.
73 Pacxon 2-ro konrypa |- it /e P Pacxon ropsiueit Boabl Bo BTopoM KoHType |I-ii cryneny,
crynean TO I'BC ONpPEIENsAETCS B pE3yJIbTaTe pacyera.
TemmoBas Harpyska ll-it TemmoBas Harpyska ll-it crynern TO Ha 'BC
74 24 T'kan/a, MBT P by R4 .
CTYTIEHH OTIpefieNsieTCs B pPe3ysbTaTe pacuera.
Pacxon cereBoi Bojbl Ha
75 KBapTal Iocie T/ P Omnpenensiercst B pe3yJibTaTe pacdera.
HAJIAJIKN
76 IMoxxmoveHHass Harpy3Ka Ha Txan/a P Omnpenensiercss aBTOMATHISCKH T10 TTOAKIIIOUCHHOM
OTOIJICHUE Harpy3ke KapTaia.
77 IonxntoueHHas Harpyska Ha kan/a P Omnpenensiercss aBTOMATHYECKH 110 TIOKIIF0UEHHON
BEHTHIS LIAIO Harpy3ke Kapraia.
78 [MonxmoveHHast Harpy3Ka Ha Tkan/a P Omnpenensiercss aBTOMAaTHISCKH T10 TTOAKIIOUCHHOM
I'BC Harpy3Kke KBapTaja.
CyMMapHBIit pacxo
79 yceregoﬁ B(I)))ILI A T/4 P Omnpenensiercs B pe3ynbTaTe pacyera.
Pacnonaraemslii Hamop Ha
80 sBosie TTIT M P Omnpeznensiercst B pe3yJibTaTe pacdera.
Hanop B nogaromem
81 Tp)Ij 6onp(I)IBo;I[leI M P Omnpenensiercss B pe3ynbTare pacyera.
Hanop B o6paraom
82 TpyOOIpoBO/E Ha BBOJE M P Omnpenensiercst B pe3yJibTaTe pacdera.
T
ABJICHHUE B ITOJAIOIIEM
M eIENsAETCS B pe3yIbTaTe pacyera.
83 8 1*py6onp01anozleLu P Onp pesy P
84 ﬂaBi;;giﬂ;gggZ?OM M P Omnpexensiercst B pe3yJbTare pacuera.
Pacnonaraemslii Hanop 2-ro
85 xorrypa ITIT M P Omnpenensiercst B pe3ysbTaTe pacdera.
Hanop B nogaromem
86 Ipy6§)np03(flne 11"1113 C M P Omnpenensiercst B pe3ysbTaTe pacdera.
Harop B o6patHOM
87 pr60§p030§[e I'BC M P Ompernensiercst B pe3ysbTaTe pacdera.
ABJICHHE B ITOJAIOIIEM
88 A 1py6onp01aﬂouem M P Omnpenensiercss B pe3ybTare pacyera.
ABJICHHE B MOJAIOLIEM
60 H1py6onp030nﬂe FPL:E M P Onpeniensercs B pe3yybTaTe pacyera.
aBJieHHE B 0OpaTHOM
90 I[pr6onp030a5FBC M P Omnpenensiercs B pe3yibTaTe pacyera.
aBJICHHE B 0OpaTHOM
91 A prGOHpOBI;ue M P Onpenensiercs B pe3yNbTaTe pacyera.
Hanop B o6partaom
9 TpyOonpoBose 2-To KOHTypa M P Ompenensiercst B pe3ysbTaTe pacdera.
T
93 Pacxos BOABI 0 TIepeMBbIUKe T/ P Omnpenensiercst B pe3ysbTaTe pacyera.
Pacuernas Temneparypa
04 BHYTPEHHET0. BO3/yXa JJIs °C pil|
CcO
95 Pacuernas cpennsis T'kan/y pi|
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Honb3oBaTenbekoe Ennnuna Tun
n/n HNudopmanus, 3anucpiBaeMas B 1oje
HAHMEHOBaHHe MOJIst H3MepeHHusl | AAHHBIX
Harpy3ka Ha ['BC
% Pacuernas makcuManbHas kan/a 1
Harpy3ka Ha 'BC
Yka3pIBaeTCs IPU3HAK HATMYUS PETyJIITOpa TeMIepaTypel
97 Hamaue perynsitopa Ha ) it Ha CHCTEMY TOPSTYEero BOJAOCHAOKEHNS :
I'BC 0 - oTcyTcTBYeT;
1 — ycraHoBIeH.
08 banancoBeIil K03 durmeHt ) 1
3akpbiToit ['BC
VYkazpBaercst criocod apoccenuposannst Ha L[ TIT mudpoit
ot 0 mo 6.
) - npoccenupoBanue Ha LITII He npouszBoautcs, ecinu 310
He sIBJIsIeTCs] 00s13aTeNbHBIM;
1 - npoccemmpyercst Beixon u3 L{TII Ha oToruienue,
maiba yCcTaHaBJIMBAECTCS BCET/a HA MOJAOINEM
TpybompoBoae;
2 - npoccenupyercs Boixon u3 L{TII Ha oToruienue,
maiiba ycTraHaBJIMBaeTCsl BCEryia Ha 0OpaTHOM
TpyOompoBoe;
99 Crnioco6 apoccenupoBaHus i 1 3 - mpoccenupyercs Boixon u3 L{TII Ha oToruieHue,
Ha I TII MecTa YCTAaHOBKH a0 ONPEAessIIOTCs aBTOMATHUECKH;
4 - ycraHaBnuBaroTcs 1makoOsl Ha BBojE B LI TIT (oOmme
Ha otorwienne u I'BC), Mecta yCTaHOBKH IIaito
OTIPETIENSAIOTCS ABTOMATHIECKH,
5 - ycraHaBnuBaroTcs mai6sl Ha BBoAe B L TII (o6mue
Ha ororwienne u I'BC), maitba ycraHaBimBaercs Bceraa
Ha TOJJAl0IeM TPYOOIPOBOJIC;
6 - ycramaBnamBaroTcs maiOsl Ha BBoae B L[ TII
(oOmmme Ha
oromiterue U ['BC), maiiba ycraHaBiuBaeTcss Bcerna Ha
00paTHOM TpyOONIPOBOIIE.
100 3armac Haropa mpH " it
JPOCCETMPOBAHNN
101 Pacuernas temneparypa oC i
Hapy>KHOTO BO3JlyXa
102 Tekymas Temneparypa oC it
Hapy>XHOTO BO3JyXa
CpenneronoBas
103 TeMIeparypa BOJbI B °C b
TIOJIAIOIIEM TPYOOIIPOBOJIE
CpennerojoBas
104 TeMIeparypa BOJbI B oC b
obpaTHOM
TpyOOnpoBoie
105 CpennerooBas oC i
TeMIleparypa TpyHTa
CpenneronoBas
106 TeMIeparypa Hapy>KHOTO °C pi
BO3/yXa
CpennerooBas
107 TeMIeparypa BO3ayxa °C bl
B T0J[BaTIaX
108 Texyias Temneparypa oC 1
rpyHTa
109 Texymas Temneparypa oC i
BO3/yXa B MOABAIAX
110 BOHBCI};%M;I;A HELZ?;;EOI?ITH e P OmnpenensieTcst B pe3ynbTaTe pacdera.
111 Tenosas Harpyska Omnpexensiercst B pe3yJibTare pacyera.
BepxHeil ctyneru TO I'BC I'kan/a P
TerutoBast Harpy3ka HIbKHEH
112 cryniean TO T'xan/a P OmnpenensieTcss B pe3ybTare pacyera.
I'BC
[Torepu TemIoBoi SHEPTUm
113 OT yTEYEeK B IMOJAI0IIEM KKaJ/4 P Ornpexensiercst B pe3yJbTare pacuera.
TpyOonpoBose
114 [ToTepu TemI0BOI SHEPTHH KKaJI/q P Omnpenensiercss B pe3ysbTare pacyera.
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Honb3oBaTenbekoe Ennnuna Tun
n/n HNudopmanus, 3anucpiBaeMas B 1oje
HAaHMEHOBaHHe N0J1s1 u3MepeHusi | JaHHBIX
OT yTeueK B
o0partHOM TpyOOmpoBoze
[Torepu TemnoBoit sHEprUn
115 OT YTCHeK B KKa/q P Omnpenensiercst B pe3ysbTaTe pacdera.
CHCTEME TeIUIONOTpeOICHHUs
Hcn. Temneparypa 3ajaercs MOJIb30BATENEM 110 Pe3yJIbTaTaM HCIBITaHHi,
116 BOJIbI Ha BXoze 1-ro oC i €CJIN UCTIBITAHHsI HE TPOBOJWINCH, 3aJ1a€TCsl PacUeTHOE
KOHTypa 3HAYCHHE.
HWcn. Temneparypa 3ajaercs MoJIb30BaTeNeM 0 Pe3ysIbTaTtaM HCIIbITaHH!H,
117 BOJIBI Ha BBIXOZE 1-TO oC b €CIIH UCTIBITAHUS HE TIPOBOJIWIKCH, 33/1aeTCsl PaCuCTHOE
KOHTypa 3HAYCHHE.
Hcn. temneparypa 3ajaercs MoJIb30BaTENEM 110 Pe3yJIbTaTaM HCIBITaHHI,
118 BOJIBI HA BXOJE 2-TO oC b €CJIN UCIIBITAHHsI HE TPOBOJWINCH, 3a1a€TCsl pacUeTHOE
KOHTypa 3HAYCHUE.
Hcm. Temneparypa BOJBI Ha 3ajaercs MOJIb30BaTENEM 110 Pe3yJIbTaTaM HCIIBITaHH i,
119 BBIXOJE 2-TO oC i €CJIM HCTIBITAaHUS HE TPOBOJMINCH, 3aJIaCTCsl PAcueTHOE
KOHTypa 3HaYCHHE.
120 Vien. pacxoa 1-ro koHTypa - it 3ajaercs MoJb30BaTeNleM MO Pe3yJIbTaTtaM HCIIBITaHHH,
€CITH UCTIBITAaHUs He MPOBOAWINCH, 3a1aercs paBHbIM 0.
121 Vler. pacxost 2-Fo KoHTypa /e i 3ajaercs MOIb30BaTENEM 110 pe3yJIbTaTaM HCIIBITaHHi,
€CIIM UCTIBITAaHUs HE NPOBOAWINCH, 33aeTcsi paBHbIM 0.
122 CymmapHas TerioBas I'kan/a P OmnpenensieTcst B pe3ynbTaTe pacyera.
Harpy3ka Ha I[TII
TemnoBrle noTepy B
123 TOAAFOTIEM KKaJI/4 P Ompezensiercst B pe3yJbTaTe pacyera.
TpyOompoBoae
TeruoBble IOTEPU B
124 o0paTHOM TpyOOmpoBOze KKa/q P Omnpepensiercs B pe3ynbTaTe pacyera.
Pacxo BO/IBI Ha YTCUKH M3
125 TIOIAIOIIEr0 TPyOOIpoBOIa T/q P Omnpenensiercss B pe3yIbTaTe pacuera.
Pacxox BozbI Ha yTEUKH M3
126 obpartHoro TpybonpoBoja T/4 P Omnpezernsiercsi B pe3ysibTaTe pacyera.
PacxoJ BO/ibl Ha yTEUKH U3
127 CHCTEM TEIUIONOTPEOICHIIS T/q P Ornpezensiercsi B pe3yJIbTare pacuera.
128 Bpems mpoxoxaerms okt MHH P Omnpenensiercss B pe3ybTare pacyera.
OT UCTOYHHUKA
129 TyTs, IpOANCHHEIA OT M P Omnpenensiercs B pe3ynbTaTe pacyera.
HCTOYHHKA
130 JlaBjieHHE BCKHITaHHS M P Omnpezensiercst B pe3yJIbTaTe pacdera.
131 Hapienme BCkunanms Ha M P Omnpenensiercss B pe3yibTaTe pacuera.
Beixoge I[TIT
132 CraTnueckuil Harop M P Omnpezensiercsi B pe3ysbTaTe pacyera.
133 Cramieckuii Hanop Ha P OmnpenensieTcss B pe3yybTare pacdera.
Beixoge L[ TIT

Tabauna 3.6 - [lacnopTu3anusa 00bEeKTAa y3e TemI0Boi ceTH

IToab30BaTebCKOE Enununa Tun
n/n HNudopmanus, 3anucsiBaemMasi B noje
HAUMEHOBAHHUE MOJIsl | W3MepeHUs] | JaHHBIX
1 HanmeHoBaHue y3i1a - J1
[Toce BHIMIOHEHNST PACUCTOB B TAHHOM TIOJIC 3aIHChIBACTCS
mudpa, Harpumep, 1, 2, 3 U T.JI., COOTBETCTBYIOIIAs HOME]
2 Howmep ncrounnka - P (bpa, manpuvep, 1,2, o 7 Py
HCTOYHHKA, OT KOTOPOTO 3aNUTHIBACTCS JAHHBIN Y3€l TEIIOBOM
CeTH.
3 | Teonmesmyeckas OTMETKA M I
CnvB U3 MoJaroniero
4 T/ pi|
TpyOompoBoaa
5 CnuB 13 00paTHOTO T/ it
TpyOompoBoaa
3HauCHHME PACIIONaracMoro Haropa B y3Jie OTpeesaeTcs B
6 . M P pe3ysbTaTe BHITIONHEHUS HATAJI0YHOTO WK TIOBEPOYHOTO
Pacrionaraemerii Harmop
pacuera.
7 Hanop B nonaromem " P 3HayeHHue Harmopa B MOJAIOIIEM TPyOOIpOBOIE OMpeaenseTcs B
TpyOOIpOBOIE pe3yJIbTaTe BBLINOJHEHHS HANaN0YHOIO WJIM IOBEPOYHOIO
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ITonb3oBaTenbekoe Enununa Tun
n/m A 1 HNudopmanus, 3anucpiBaeMasi B oje
HAMMEHOBAHME NOJIS | M3MepeHHUsi | JAHHbIX
pacuera.
3HaveHue Haropa B 00paTHOM TPYOONpPOBOJE ONpeaeNsieTcs: B
Harop B oOpaTtHOM P p Tpyoorip P
8 M P pe3yibTaTe BEINOJHEHHST HAJIaMO0YHOTO WM TOBEPOYHOTO
TpyOompoBoe
pacuera.
Temreparypa BOJIbI B 3HaueHUe TeMIepaTyphl B MOJAIOLIEM TPYOONPOBOAE TEIIOBOM
9 TIO/IAOTIIEM °C P CETH ONPENENAETCS B PE3YJIHTATE BBINOIHEHHS HAIAI0YHOTO
TpyOonpoBosie WJIM TIOBEPOYHOI'O pacyera.
Temrieparypa BOJbI B 3HaveHue TeMIepaTypsl B 00paTHOM TPYOOIPOBOJIE TEIUIOBOH
10 oGpaTHOM °C P CETH ONPENENAETCS B PE3YIIBTATE BBHINOJHEHUS HAAIOYHOTO
TpyOonpoBoie WIM [IOBEPOYHOI'0 pacyera.
3HaveHue JaBJICHKS B MOJAOIIEM TPyOOIPOBOJE TEIIOBOH
JlaBiieHue B moJaromemM
11 M P CETH ONPEAEISICTCS B Pe3yJIbTaTe BBIIOJIHEHHS HAIAI0YHOTO
TpyOompoBoze
WM TIOBEPOYHOTO pacyeTa.
3HaueHue JaBJeHUs B 0OpaTHOM TPYOONpPOBOJE TEIUIOBOH CETH
JlaBneHue B 0OpaTHOM p Tpyoonp
12 GompoBoze M P ompesieNseTcs B Pe3ysbTaTe BHINOIHEHUS HAIaJOYHOTO HIIN
TPyoorp TIOBEPOYHOTO pacyera.
13 BpeMsi IpoXosKIIeHHs - P B pe3ysbTare pacueToB OHpPENENsiercss BpeMsi IPOXOKIACHHUS
BOJIbI OT HCTOYHHKA BO/IbI OT MCTOYHHKA JI0 y3JIa.
14 [TyTb, IpOMAEHHBII OT M P B pe3ynbTate pacueroB onpenensercs myTh, IPOHIEHHBI OT
HCTOYHHKA HCTOYHVKA [0 y3JIa.
3HaueHHe JTAHHOW BEMYMHBI OMpEENseTcsl B Pe3yJsibTare
15 JlaByieHHe BCKHITAHMS M P 1P pe3y
pacuera.
. 3HaueHHe JTaHHOM BEJIMYUHBI ONPEACISIeTCS B pe3yJsibTaTe
16 Cratnyeckuii Harmop M P A pert pesy
pacuera.
Craruueckuil Harop Ha
17 P M P Omnpenensiercs B pe3yibTaTe pacdyera.

BBIXOJIE

Tabauma 3.7 - IlacnopTH3anusa 00 bEKTA HACOCHASI CTAHIMSA

n/m

ITonb30BaTeIBCKOE
HAHUMCHOBAHHUE MOJIA

EauHaunna
H3MepeHus

Tun
JaHHBIX

HNudopmanus, 3anuceiBaemMasi B oje

HaunmenoBanue
HAaCOCHOM CTaHIMH

A

H OMEP UCTOYHUKA

I'eone3ndeckas oTMeTKa

Mapxka Hacoca Ha
TIO/IAf0IIIEM
TpyOompoBoe

A
A
A

ITonb30BaTeneM yka3blBaeTcs MapKka Hacoca, yCTaHOBJICHHOTO
Ha TOJaouIeM TpyOoIpoBoe.

Hucno HacocoB Ha
TIOJIAFOIIIEM
TpyOompoBoe

Mapxka Hacoca Ha
oOpaTHOM
TpyOONpOBOJIC

ITonp30BaTeIeM yKa3bIBaeTCs MapKa Hacoca, YCTAHOBJICHHOTO
Ha oOpaTHOM TpyOOonpoBo/Ie.

Uncino HacocoB Ha
obOpaTHOM

TpyOompoBoe

Hanop Hacoca Ha
MO JJAIOLIIEM
TpyOompoBoe

Harop nacoca Ha
o0OpaTHOM
TpyOONIpoBOIE

10

Harop na Bxoze B
HACOCHYIO B TIOJIAfOIIEM
TPpyOONIPOBOIE

Omnpenensiercs: B pe3ynbTaTe BBINOIHEHUS HATATOYHONH N
MOBEPOYHOH 3aJauu.

11

Harop Ha Bxone B
HACOCHYIO B O0paTHOM

TpyOompoBoe

Omnpenensercs B pe3yibTaTe BBIIOIHEHUS HATaAOYHOM WU
MOBEPOYHOH 3a7a4uu.

12

Harmop Ha BbIXOAE U3
HACOCHOH B IOJIAIOIIEM
TpyOonpoBoe

Omnpenensercs B pe3ysbTaTe BBINOJIHCHNS HATaJ04YHONW WIH
NOBEPOYHOM 3aauH.

13

Harmop nHa BbIXOzAE U3
HACOCHOH B 0OpaTHOM
TpyOOnpoBoie

Omnpenensiercs: B pe3ynbTaTe BBINOIHEHUS HATAIOYHONH N
MOBEPOYHON 3a7auu.
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ITonb3oBaTenbeKoOE Ennnuna Tun
n/m A 1 HNudopmanus, 3anucpiBaemMasi B 1oje
HAMMEHOBaHHe NoJIsl | M3MepeHusi JAHHBIX
Pacxon Bogp! B o
Omnpenensiercs: B pe3ynbTaTe BHINONHEHUS HATaJOuYHON N
14 IO JAFOILIEM N
T/q P MOBEPOYHOH 3a7a4H.
TpyOonpoBoe
Pacxon Bozwi B Omnpenensiercst B pe3yNbTaTe BBINOIHEHUS HATATOYHONH N
15 oOpaTHOM T/4 P npen pesy. 2 A
TIOBEPOYHON 3a7auH.
TpyOoIpoBoe
Temmepatypa BozbI B .
o Omnpenensiercst B pe3yNbTarTe BHINOIHEHUS HAIAI0YHON N
16 NOJAIOILEM C P .
TIOBEPOYHON 3amadHL.
TpyOompoBoe
Tewneparypa Boab! B Omnpenensiercs: B pe3ynbTaTe BHINONHEHUS HATaJOUYHON N
17 o0OpaTHOM °C P P pesy o
TIOBEPOYHOH 3a/1auM.
TpyOonpoBoe
JlaBiieHue B moJaromemM .
Omnpenernsiercs: B pe3yNbTaTe BBINOIHEHUS HATATOYHONH N
TpyOompoBoae nepex .
18 M P MOBEPOYHOM 3a1auH.
y3710M
[laByieHue B mojaronieM .
Omnpenensiercst B pe3yNbTaTe BHINOIHEHUS HAIAI0YHON N
19 TpyOonpoBoe mocie M P .
TIOBEPOYHON 3amadm.
y3m1a
JlaBiienre B 0OpaTHOM o
Omnpenensiercs: B pe3yNbTaTe BHINONHEHUS HATAJOUYHON N
20 TpyOonpoBoie mepexn M P .
TIOBEPOYHON 3a/1auH.
y3JI0M
JlaBitene B 00paTHOM .
Omnpenensiercst B pe3yNbTaTe BHINOIHEHUS HATAIOYHON N
TpyOompoBoae mocine o
21 M P MOBEPOYHOM 3a1auH.
y3na
29 Bpemst npoxoxxaeHus - P Omnpenensiercs: B pe3yNbTaTe BHINOIHEHUS HAIAIOYHON N
BOJIBI OT HCTOYHHKA TIOBEPOYHOH 3amaulL.
23 [1yTb, npoiineHHsI 0T " P Omnpenensercss B pe3yIbTaTe BBHITIOIHEHUS HATaTOYHON WIN
HCTOYHHKA TIOBEPOYHOH 3aJauu.
3HaveHne JaHHON BEIMYUHBI ONPEAEISIETCS B pe3yJibTaTe
24 JlaByieHue BCKMIaHUS M P A pe pesy
pacuera.
" 3HaveHNe JaHHON BEIMYUHEI ONPEAEIsIeTCsl B pe3yJbTaTe
25 Cratnyeckuii Harmop M P A PeL pesy
pacuera.
Crarideckuii Harmop Ha
26 BBIXOJE M P Omnpenensiercst B pe3yJibTare pacyera.

Ta6auua 3.8 - [lacnopTu3anus 00beKTa 3alI0PHAs apMaTypa

IHoab30BaTenbCKOE Eaununa Tun
n/n HNudpopmauus, 3anucbiBaemMas B noje
HAMMEHOB aHHe MoJIs HU3MepeHHsl | JaHHBIX
1 HanmMeHnoBanune apmartypbl - I
[Tocrne BBITIONTHEHHST pacyeToB B JAHHOM TOJIE
3armmceiBaeTes mudpa, Hanpumep, 1, 2, 3 u T.10.,
2 Howmep ncrounnka - P COOTBETCTBYIOIIAsI HOMEPY
HCTOYHHKA, OT KOTOPOTO 3alUTHIBACTCS JAHHBIN
00OBEKT.
3 HaumeHoBaHue MCTOYHHKA - I
4 I'eonesmdeckas oTMeTKa M I
5 Mapxa 3aJJBIDKKH Ha MOJAI0IIEM i it 3ajaercs MoJIb30BaTeNleM MapKa yCTaHOBJICHHON
TpybonpoBoie 3aNOpHON apMaTyphl Ha MOAAIONIEM TPYOOIPOBOJIE.
Y cnoBHbINM AUaMeTp Ha
6 MOA0LIEM M pi|
TpyOonpoBoie
3amaercs TONb30BATENEM CTEHNEHb  OTKPBITHS
7 CrerneHp OTKPHITHS Ha i it
MoJIaloIIEM TPpyOOIpoBoOe apMaTyphl, yCTAHOBJIEHHOH Ha MOJAOIIEM
TpyOOmpoBoJIE.
8 Mapxka 3aJBIDKKH Ha 00paTHOM i it 3ajaercs MoJIb30BaTeNeM MapKa yCTaHOBJICHHON
TpyOompoBoze 3aOpHON apMaTypsl Ha 00paTHOM TpyOONpoBoOIeE.
9 VY cnoBHbIM AuaMeTp Ha " b
o0paTHOM TpyOONIpoBOJIE
10 CreneHp OTKPBITHS Ha 0OpaTHOM i it 3ajaeTcs NOJIb30BATENIEM CTEHIEHb OTKPBITHS
TpyOonpoBoze apMarypsl Ha 00paTHOM TPYOOIIPOBOJIE.
11 MecTo yCTaHOBKH - I
12 Tun TpyGonpoBoaa - I
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IHonb3oBaTenbekoe Enununa Tun
n/n HNudopmanus, 3anuceiBaemMasi B 1oje
HAMMEHOB aHHe MOJIs u3MepeHusi | JaHHBIX
13 Pacronaraemslii Harop M P OmnpenensieTcs B pe3ybTaTe pacyera.
Pacnonaraemslii Hamop Ha
14 M P Omnpenensiercs B pe3ynbTaTe pacyera.
BBIXO/IC
Hanop B nonatomiem
15 p Attt M P Omnpenensiercst B pe3ysbTaTe pacdera.
TpyOOIpoBOIE
Hamop nocne y3na B
16 HoJaloIeM TpyOonpoBoie M P Omnpenensiercs B pe3ynbTaTe pacyera.
17 Hariop B o6partom M P Omnpenensiercsi B pe3ysibTare pacyera.
TpyOOmpoBoIE
Harmop mocrne y3ma B oOpaTtHOM
18 TpyOOompoBOIE M P Omnpenensiercss B pe3yIbTaTe pacyera.
TemnepaTypa BOJIbI B
19 NOJIAI0IIEM TPYOOIpOBOIe °C P Omnpenensiercs B pe3ynbTaTe pacyera.
TemmepaTypa BOABI B 0OpaTHOM
20 TpyOonpoBoze °C P Omnpepensiercst B pe3ysbTaTe pacyera.
21 Tvm apmarypsl - I
22 Mapka apMarypbl - I
23 Y croBHbI quamerp MM I
24 V CI0BHOE J1aBJICHHE Kre/cm? 1
25 JlaTa M3roToBIIeHHs - pi
26 Jlata ycTaHOBKH - Ji
27 Marepuain - I
28 Konctpykims 3aTBopa - I
29 3aBO1 H3TOTOBUTEND - I
30 HIudp apmarypsl - I
31 Koaddument mectHoro ) 1
COTPOTHBJICHUS
32 IIpomycknas o/ i
CIIOCOOHOCTH
33 Tun npuBoaa - Ji
34 Mapka npuBoja - pl|
35 Jlata mocnenHero peMoHTa - pi|
36 Bun pemonra - J1
37 [Tpumeuanue - pi
aBJICHHE B IOJAIOIIEM
38 A A0 M P Omnpenensiercsi B pe3ysbTaTe pacyera.
TpyOompoBoze
JlaBnenue nocne ysna B
39 M Omnpepnensiercsi B pe3ysibTare pacdera.
TIOJIAIONIEM TPYOOIIPOBOJIE P
JlaBnenrie B 0OpaTHOM
39 TpyGOTpOBOTE M P Omnpenensiercs: B pe3ysbTaTe pacdera.
aBJICHHE TOCIIE y371a B
41 A M M P Omnpenensiercs B pe3ynbTaTe pacyera.
o0paTHOM TpyOONIpoBOIE
Bpewms npoxoxneHus
40 P POXON MUH P Omnpenensiercst B pe3ysbTaTe pacdera.
BOJIBI OT HCTOYHHKA
IlyTh, npolineHHsIit OT
41 YTb, POHI M P OmnpenensieTcss B pe3yibTaTe pacyera.
HCTOYHUKA
3HaueHNe JaHHOW BEJIMYMHBI OLPENENACTCS B
42 JlaBjieHye BCKHITAHHS M P . TpeA
pe3yJbTaTe pacyera.
3HavyeHHe NAaHHOW BEJIMYMHEI OIIPEeNsieTcs B
43 CraTtudeckuii Harop M P pe3yiabTaTe
pacuera.
44 | Cratudeckuii Hamop Ha BBIXOJE M P Omnpenensiercs B pe3ynbTaTe pacyera.

[IpencraBneHHOE HANIOJIHEHHE TACIOPTa OOBEKTA TETIIOBOM CETH SBISETCS 0a30BbIM, MPU

HE00XOIMMOCTH 3JIEMEHTHI 0a3bl JAHHBIX IMACIIOpTa MOTYT OBITh 3aMEHEHBI, yOpaHbl, T00aBJICHBI

U TIeperpyninupoBaHbl.

Ha pucyHnke HIKe IpesicTaBlIeH BApHAHT OTOOPaKEHUsI JAHHBIX 0a3bl ACOPTa 0OBEKTOB

TerioBoi cetu T. Cypryra
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Pucynok 3.1 - Ilpumep oTodpaxeHus JaHHbIX 0a3bl NACIOPTA 00bEKTOB

Tem10Boii cetu 1. Cypryra
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4. MACIIOPTHU3ALUA n OIIMCAHUE PACYETHBIX EJUHUILL
TEPPUTOPHUAJIBHOI'O JEJEHUSA, BKJIIOYAA AAIMUHUCTPATUBHOE

DNeKTpoHHAss MOJEIb TO3BOJIAET HArJISIIHO Ha TONOrpaduueckoil OCHOBE Tropoja
pasrpaHUYUTh U MACTIOPTU3UPOBATH €AUHUIIBI TEPPUTOPUAIBHOIO JIEIEHHUS.

TakuMu rpaHuIiaMu TEPPUTOPHAIIBHOTO JEJICHUS MOTYT SIBISTHCSL:

® Ka/1aCTPOBbIE KBAPTAJIbl;

® [JIAHUPOBOYHBIE PallOHBI;

® 3/IMUHUCTPATUBHBIE PANOHBI.

Ha pucyHke HMKe TMOKa3aH NMpUMeEp M300pakeHUsl B AJIEKTPOHHON MOJENM PacyeTHBIX

eMHUIL] TEPPUTOPUATILHOTO ICTICHUSI.
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Pucynok 4.1 - PasrpannyeHue — KaacTpPoBble KBAPTAJIbI
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5. TUAPABJIMUYECKHI PACYET TEILUIOBBIX CETEM JIIOBOM CTEINEHU
3AKOJIBLIOBAHHOCTH, B TOM 4YHCJIE THAPABJIMYECKWH PACYET IIPU
COBMECTHOM PABOTE HECKOJIbKUX UCTOYHUKOB TEILUIOBOM YHEPTUM HA
EJAMHYIO TEILUIOBYIO CEThb

Pacuery mnomyiexar TyNMKOBBIE U KOJIBLIEBBIE CETH (KOJIMYECTBO KOJIELL B CETH
HEOIPAaHUUYEHHO), a TakKXe [BYyX-, TpeX-, UETBHIPEXTpyOHblE€ HJIM MHOIOTPYOHBIE CHCTEMBI
TETIOCHA0KEHHU S, B TOM YHCJIE C MIOBBICHTEIBHBIMU HACOCHBIMH CTAaHIIUSAMH M JJPOCCEITUPYIOIIIMA
yCcTpoiicTBaMH, pabOTAIOLIKE OT OJHOTO MJIM HECKOJIBKMX HCTOYHUKOB TEIJIOBOM SHEPTUU.

IIporpamma mnpexycMaTpUBAET BBIIOJHEHUE TEIJIO-TUAPABIMYECKOIO pacyera CUCTEMBI
[EHTPAITU30BAHHOIO TEINIOCHA0XKEHUS C MOTPEOUTESIMHU, MOAKIIOYECHHBIMU K TETJIOBOW CETH MO
pa3nuuHbIM cxeMaM. M cnonb3ytores 34 cXeMHBIX pelieHus MOJIKII0UeHUs NOTpeOuTeNnel, a TakxKe

29 cxem npucoeauHenus LI TII.

5.1. 3ﬂeKTp0HHaﬂ MOJ€Jb CyIIIeCTBleIIIeﬁ CHCTEMbI TENJI0CHAOKEeHHUS

Kanu6poBka Moaenu - mporecc uaeHTU(PUKAIMU M TOHKOW HaCTPOHKU HAaOOPOB MCXOIHBIX
JAHHBIX TakuM o0pa3oM, dYTOOBI OOECmeYnuTh MaKCUMajdbHOE TMPUOIHMIKEHHE PE3yJIbTaTOB
TUAPABIMYECKOr0 pacyera K (pakTHYECKHM IMapaMeTpaM B OIPECICHHBIX PENEPHBIX Y3/1aX CHCTEMbI
TensocHatkeHus. [ opranuszaiuu npoiecca KanuOpoBku DM BrIOMparOTCs penepHble Y3Ibl B
KaX/I0M M3 CUCTEM TEIUIOCHAOXEHMs], TaKhe KaK BBIBOJAHON KOJIJIEKTOP Ha MCTOYHUKE, TETIJIOBBIE
kamepsl, HacocHble ctanuuu, LI TIT, U'TII, mo koTopsiM nMeroTcs (paKTHYECKHE TaHHBIE TT0 PAcX01aM
TETUIOHOCUTENE U PaclojlaraéMbIM Hamopam 3a MEepUoi, KOrJa PacXojbl TEIIOHOCUTENs ObLIM
MaKCHMaJIbHO MPUOIHMKEHbI K HOMUHAIBHBIM.

JUis BBITIONIHEHUSI KaJMOPOBKHU HCIIOJIb30BAaHBl CTCHEPHUPOBAHHBIE OTYETHl M CHpPaBKU 00
o0BeKTax U3 CO3JaHHOW 0a3bl JaHHBIX, a Takke Tpaduyeckoe MpeAcTaBlIeHUE MapaMeTpPoB
TETUIOHOCUTEIIS B BUJIE€ MIHE30METPUUECKUX TPAPUKOB U CIEAYIOMIUX HHCTPYMEHTOB 3JICKTPOHHON
MOJIETIH.

e  pe3yibTaThl THAPABIMYECKOrO pacuera MO y4acTKaM BJOJb NYTH (JaHHBIA
OTYeT, TMPEACTaBJEHHbII B TaOIMYHOM BHJAE TO3BOJSET BBINOJHUTH AHAJM3
TUJPABIMYECKOI0 pacueTa CUCTEMBbI TEMIOCHA0KEH !SI B/I0JIb BBIJEJIEHHOI'O ITYTH );

®  pacyeTHbIE ITapaMeTPhl YUYACTKOB TEIJIOBBIX CETEH (110 MCTOYHUKY), JAHHBII
OTYeT, TMPEACTaBJICHHbIH B TAaOIMYHOM BHJE, T[O3BOJIIET BBINOJHUTH aHAIM3
I'UAPABIMYECKOT0 pacyeTa BCeil CUCTEMBI TETIJIOCHAOKEHHS OT ONPEACTICHHOT'0 HICTOYHHKA;

e  yyactku TC ¢ mepekpenmBarImMcs MHe30METPOM (IJaHHBIN OTYET MO3BOJISIET
ONPENENIUTh YUYACTKU C HEJOMTYCTUMBIM PacIoyiaraéMbIM HallOPOM);

e  [OTpeOMTENN C HEAOCTAaTOYHBIM PACHOJAraeMbIM HAMOpOM (JaHHBIA OTYET
MO3BOJISIET ONPENENIUTh TOTpeOUTENEeH ¢ HeAOMYCTUMBIM PacojlaraéMbIM HAllOPOM);

e  cIpaBKa o MoTpeduTene (Harpy3Kku, APOCCEIbHbIC YCTPONCTBA);
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e  THUJApaBIMYECKas CIpaBKa O MOTpeOuTeNne (JaHHBIK OTYET I1O3BOJISET
[IPOAHAIU3UPOBATH T'MAPABINYECKUE TAPAMETPBI 10 KOHKPETHOMY ITOTPEOUTEIIO);

e  CHEHHMAIbHBIE PACKPACKU TEIJIOBOM CETH 110 3HAYCHUSM pPa3IM4HBIX
XapaKTEPUCTUK THAPABINYECKOr0 PeKUMa (JaHHbIE PEXKHUMBbI [TO3BOJIIOT aHAIU3UPOBATh
BCIO CHUCTEMY TEIUIOCHAOXEHHMs 1O CIEAYIOIMIMM IapamMeTpaM: CKOPOCTH, JAABIICHUSM B
noJaroIie uim oOpaTHON MarucTpaiy, yAeaIbHbIM OTEPSAM Hallopa Ha y4acTKax U T.11.);

e  rpaduvecKkue BBIACICHUS (BBIICICHHS IIBETOM MJIM MHBIM CIIOCOOOM Y3JI0B
U/WIM YYaCTKOB TEIUIOBOM CEeTH MO HEKOTOPOMY KPUTEPUIO, HApUMeEp, MOTPEOUTENIHn C
MPEBBIIICHUEM JIaBJIeHUs B OOpaTHOW MarucTpajiy, TEIJOBble Kamepbl ¢ "mpukaThiMH"
3aBUKKaMH, Yy37bl C PpaclojaraéMblM HAloOpoOM HUWXKE 3aJaHHOTO, Y4YacTKU C
MIPEBBIIICHUEM 3aJJaHHON CKOPOCTH MOTOKA, U T.11.);

®  DACCTaHOBKA HAa CXEME TEIJIOBOM CETH 3HA4YKOB-CTPEJIOK, YKa3bIBAIOIIUX
HaIpaBJIeHUE IBUKEHMS TEIJIOHOCHUTENS MO MOAALEH MM OOpaTHOM MarucTpamm
(TaHHBIN PEKUM MTO3BOJISET AHATM3UPOBATh IBU)KEHHE TETNIOHOCUTEIS 110 MOJAIOLIEH U
00paTHOM MarucTpasim);

®  JOANMCH HA CXEME TEIJIOBOM CETH 3HAYCHUM pacxXxofOB IO Y4YacTKaMm M

JaBJICHUU B y3j1ax CCTHU.

[TapannensHo paboTe ¢ BBHIIICONMMCAHHBIM MHCTPYMEHTapHEM IMPOBEIeHA KOPPEKTHUPOBKA

HN3HAYAJIbHO BBCACHHBIX HOAaHHBIX II0 IMEPOXOBATOCTU pr6OHpOBO,Z[OB, 3HAYCHUAM MCCTHBIX

CONIPOTUBIICHUN, COCTOSIHHIO 3allOPHO-PETYIMPYIOUICH apMaTypbl U Tp. C IENbI0 IMOJy4YeHUs

MAaKCUMAJIBHOTO COOTBCTCTBUA ITaApaMCETPOB pacquHoﬁ MoaCIn C (paKTI/ILIeCKI/IMI/I nmapamMmeTpamMmu

CHCTEM TEILIOCHAOKEHHUS.

I/ICXO,Z[HLIMI/I JaHHBIMU JIA KaJII/I6pOBKI/I pvaeTHOfI MOZACIIN CYHICCTBYIOLICTO ITOJIOXKCHUA

CHUCTEMBI HEHTPAJIN30BaHHOI'O TENJI0CHAOKEHH S OOBEKTOB T. CprYTa SABJIINCD:

1.
2.
3.

AKCIUTyaTallMOHHAs JOKYMEHTAL I
CX€Ma TEIJIOBBIX CETEH;
pacyeTHbIe TeMIlepaTypHbie rpaduku paboThl TEIJIOBON CETH;

PCKUMHBIC KapThIl pa60TBI TEILUIOBBIX CeT€ll Ha BBIBOJAX HCTOYHHKOB TEIJIOBOM

HHEPTUU U B OCHOBHBIX y3/1aX (KOHTPOJIbHBIX TOUKAX);

4.

AAaHHBIC ITO MPUCOCANHCHHBIM TCIIJIOBBIM HAI'PYy3KaM,

CTaTHUCTUYCCKHEC JaHHBIC:

1. CYTOUYHBIE BEJOMOCTH (PAKTHUECKUX PEKUMOB pabOTHl MCTOUYHHKOB
TEIJIOBOM DHEPrUM: OTIIYCK TOpsAYel BOJIBI, JABJIICHUSA, PACIIOIAracMble HAIoOpBbI,

TeMIIEpaTypbl CETEBOM BOJIbI, TEMIIEPATYPhI HAPYKHOT'O BO3yXa;
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2. XKypHAaJ perucTpany napaMeTpoB (3aMepoB) B KOHTPOJIbHBIX TOUKAX
(1aBiEHUME B MOJAIOIIMX U 00paTHBIX TPyOOIIPOBOAX, pacrojaraéMble Harmophbl);
o KOHCTPYKTHBHBIE JAaHHBIE 10 BUIaM IIPOKJIATKN U CPOKaM 3KCIUTyaTalluy TEMJIOBBIX
CETEH.
Ilpunyun onpeodenenun cxo0umMocmu HOCMPOEHHO20 PEHCUMA 6 IJIEKM P OHHOU MOOel U
paxkmuueckozo pesxcuma padbomuvl meniogoit cemu.
Jlnst  KOHTpOJI COOTBETCTBUS PEXHUMA, IIOCTPOEHHOIO B AJIEKTPOHHOM MOJIENH,

C (baKTI/ILIeCKI/IM PEXKUMOM TEIJIOCHAOKEHHU S M CII0JIb30BAJINCh TAKHE KPUTCPHUU KaAK:

° 3HAYCHUE Pacxo/ia Ha UCTOYHHKE, T/4;
° JaBJICHNE B KOHTPOJIBHBIX TOYKAX, M BOJ. CT.;
° OTCYTCTBHE TPEAYNPSKICHUN O HapyIICHHH PS)KMMa MPH MPOBEACHHWH pacdera B

AJIEKTPOHHOW MOJIEIIH.

YT0 KacaeTcs BBIMOJHEHHUS HAJIQI0OYHBIX PACUETOB B MPOrpaMMHOM Komruiekce Zulu, To mpu
CTaBILIEM OOIIETIPUHSTHIM ydeTe (JaKTHIECKHX HAarpy30K MOTPEOUTENEH, CYIIeCTBEHHO OTJINYAFOIIMXCS
OT MPOEKTHBIX, yueTe PaKTHUECKUX PACXOOB TEMJIOHOCHUTEI ITPU KaTHOPOBKE MOJIEIeH, CYIIIECTBEHHO
OTIMYAIOIINXCS OT TPEOYEMBIX /IS (PaK THUECKHX HATrPy30K IMPH MPOEKTHBIX TEMIIEPATyPHBIX TpadrKax,
npu (aKTHYECKUX TeMIepaTypHbIX I'padukax ympaBlieHHs [EHTPAIN30BaHHBIM OTIIYCKOM TETLIOBOM
SHEPTrUH, OTIMYAOIIHMKCA KaK OT MPOEKTHBIX, TAK U OT TPeOYeMBIX I 0O0ecnedeHus] HOPMaTuBHOTO
pEeKMMa B OTAIlJIMBAEMBIX MIOMELICHUAX BO BCEM JHMAala30HE M3MEHEHMs TEMIIEpaTypbl HapyKHOIO
BO3JyXa, IPH BCEX ATHX 0OCTOSATEIIHCTBAX 3aJI0KEHHBIE B IPOrPaMMHOM KoMILIekce ZUlU aroput™bl He
MOTYT JaTh Pe3yJIbTaTOB, a/ICKBATHO OTBEYAIONIUX (DAKTMUYECKUM XapaKTepUCTUKAM MOTpeduTeNei u
TEIJIOBBIX CETEH.

AJleKBaTHbIE METOJBI pacyeTa PEeKMMOB TEIUIOCHAOXKEHMs (B YaCTHOCTH — HalaJOYHBIX
pacyeToB TEIJIOBBIX MYHKTOB MOTPEOUTENEH ), COOTBETCTBYIOIINE CIOKUBIIMMCS MTOTPEOHOCTAM U
YCIOBUSIM JKCILTyaTalluM, BO3MOJKHBI TOJBKO C IIPUMEHEHHEM METOJOB CTaTUCTHUYECKOU
uIeHTUUKAIUK  (PaKTHYEeCKHX [apaMeTpoB U COCTOSHHUS CHUCTEM  LIEHTPAJIM30BAHHOIO
TeIIOCHAOKeHUs.  MeToAbl  CTaTUCTMYECKOW  WICHTH(UKAIMK  TO3BOJIIOT  ONMPEACTHThH
HEMPOTUBOPEUYHMBLIE, COOTBETCTBYIOIIME (AKTy U MEPCHEeKTHUBHBIM MOTPEOHOCTSM 3HAYEHUS
KJIFOUEBBIX YHEPTETUYECKU X [1APAMETPOB TEIJIOBBIX CETEM: MAKCUMAIbHYIO PaCUETHYIO TEMIIEPATy Py
U yaenabHbIM (Ha ['kan/4 pacueTHOW HaArpy3kH) pacxoj] TEIJIOHOCHTENs, a TaKXe OCHOBHBIC
napaMeTpel MOTpeOUTEeNel: TemIeparypy TeIJOHOCHTENs, TpeOyIoUlylocss Ha BXOJe, W,
COOTBETCTBEHHO, Ha BBIX0/I€ OTOMUTENbHBIX CUCTEM, COOTBETCTBYIOLIHE KOADPHUIIMEHTHI CMEIICHUS
B 3aBUCHUMOCTH OT OIPEIEIEHHON PACYETHOM TEMIIEPATYPHI B TEMJIOBOU CETH..

TpanuuuoHHO AN pacyera TeMIepaTypbl MPSMOTrO W OOpPaTHOTO TEMJIOHOCHUTENS MpU
peryaupoBaHUU OTOMUTENBHON HArpy3kd B 3aBHCHUMOCTH OT TE€MIIEpaTypbl Hapy’»KHOTO BO3IyXa

HCIIOJIB3YIOTCA q)OpMyJ'IH, MEepCIUCaHHbIC HUKE C BBIICJICHUECM PCIKUMHBIX (HepeMeHHHX) " YCJIIOBHO
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MMOCTOAHHBIX AaPaMETPOB, O6YCJ'IOBJ'I6HHLIX KOHCTPYKTUBHBIMU CBOMCTBaMU orpaxxaaromux

KOHCTPYKIII/Iﬁ 1 OTOIIUTCIBHBIX CHUCTEM, a TaKXKE OBITOBBIX TGHJIOBBII[GJIGHI/Iﬁ (KOTOpI;IC qacTo

UTHOPUPYIOTCS):
k3 X (TBH _TH )_Q6bIT L HOM L k3 X (TBH _TH )_Q6bIT
TO3C = (£ k:é’M-Cp YnH X (THOMYnH T + T, + 1 25 G
k, x(T,,—T, )— 1 n_ k, xX(T,,—T, )—
Tozc — ( 3. ( BHHOMCI-IID) Q6bIT)n+1 X (T(I;COM)HH + TBH __ 34 ( BH H ) QGMT
Koc ™ 2 % Gy,
rac

T2 - MCKOMOE 3HaUYEHHE TEMIIEPATYPBI PSIMOTO TETIOHOCUTENS (PEKUMHBIH YIIPABJISIONIHIA
napameTp);

TZ - COOTBETCTBYIOIIEE 3HAYEHHE TEMIIEPATYPHI OOPATHOTO TEIIOHOCHTENS (PEKMMHBIA
HapaMeTp COCTOSHHS);

k., - 0600menHbI KOO (PUIHEHT TEMIONEPENaYH 31aHHs (YCIOBHO IIOCTOSHHBI i TapameTp);

kg™ P - 0600MIeHHBIH KOI(DOUIIMEHT TEIIO0TAAYH OTOMUTENBHBIX CHCTEM, OITPEIEIICHH I

3np 2np
oM _ Toc *Toc

IIPY PaCYE€THOM TEMIIEPATYPHOM HaIope Tjoo = . — T} (ycrnoBHO MOCTOSHHBIH MapameTp);

G,. - pacxo] TEIJOHOCUTENS BO BHYTPEHHEH cHCTEME OTOIUJIEHMs 3AaHUs (PeXKUMHBIA

YIPaBJISAIONINM TapaMeTp);

N - mapaMeTp OTONMHUTENBHBIX MPHOOPOB (YCIOBHO MOCTOSHHBIN TTapaMeTp);

T,, - TeMmIepaTypa B OTaIUIMBAEMBIX IIOMENICHUAX TETNIOHOCHUTEINS (PEXUMHBIN mapamerp
COCTOSIHUS);

T, - Temreparypa Hapy>KHOTO BO3/1yXa (TapaMeTp BHEIIHETrO BO3MYIICHHUS).

Q6bIT - BeJIUYMHA OBLITOBBIX TEIJIOBBIACIICHU M (I/I npouux TGHHOHOCTYHHCHI/IP'I, YCJIOBHO
IIOCTOsIHHAs BCIIMYWHA JJId ITOJHOCTBIO 3aCCICHHBIX XKHJIBIX 3,I[aHI/If/'I, Ha KOTOPYIO YMCHBIINACTCA

BCIM4YMHA OTOHI/ITGJIBHO-BGHTHHHHHOHHOﬁ HarpyskKu QOB OTHOCHUTCIIbHO BCIWYUHBI TCILJIOBBIX

TIOTEPD YEPE3 OTPAKIAOIINE KOHCTPYKIHMHA @y, Qpy = U5 ~Qpprr)-

HeanekBaTHOCT pesynbraTa (akTy B TpPaJAULUOHHBIX pacueTax BO3HUKAET M3-3a
HEJ0CTaTOYHON ONPEEIEHHOCTH YCIIOBHO ITOCTOSHHBIX TApaMETPOB MOJIENH, 3HAYEHHSI KOTOPBIX HE
COOTBCTCTBYIOT MPOCKTHBIM 3HAYCHHUAM, UBMCHSIOTCS OT HOTp€6I/ITeJISI K HOTpGGI/ITeHIO U B TCUCHHC
’KM3HEHHOT O IIMKJIa OTAIUINBAEMOI 0 OOBEKTA.

B TpamunuoHHOM NpUMEHEHHH NpHUBEACHHOH (GopMyibl K03(PdUIIMEHTH Terionepeaaun
34aHUH U TEIIOOTAA4M OTOIMMTENBHBIX CHCTEM, PACXOJ YEPE3 OTONUTENBHYIO CUCTEMY

_ o

k I o B
31 (TBHIF —T np

Hap
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s Qos.

oc - T HOM
oc

np
0B

3 2
T;.P—T.®

ocC

ocC

3aMCHSIOTCA COOTHOIICHUAMMA CTaHAAPTHBIX ITPOCKTHBIX PEXXUMOB

3np 2mp
Ty +Toc

> —T,h=645 (w1 GonbumucTBa cucrem nipu ThP =18);
T — TP =40 (mpu T, =18 u TP = -27 (w1 r. CypryTa));
T3P T2 = 25 (st GONBLITHCTBA CUCTEM).

[Tocne 3aMeHBI TapaMeTPOB, XapaKTEPUIYIONMX (PU3UIECKHE CBOHCTBA PEATbHBIX 00BEKTOB,
napaMeTpamMH MPOEKTHBIX PEKMMOB TPAAUIIMOHHBIE (POPMYIIBI AJISi TeMIlepaTyphl, MOJaBaeMol B

CHCTEMY M BO3BpAlllaéMOl U3 CHCTEMbI OTOIUICHHs, 0€3 ydeTra OBITOBBIX TEIJIOBBIICICHUI

IIPUHUMAIOT BHUI.
1
rs = (3820 V™ gas 4 184 225 (18-T, )
¢\ 40 ’ (2 x 40)
1
18—T, \*1 25% (18-T, )
T2 =——) x645+18— u
oc 40 (2 x 40)

B Takoii Mojenu OTCYyTCTBYIOT COOCTBEHHBIE CBOWCTBA YNpaBisieMOro OObEKTa, 3ajada
yIpaBICHUS! KOHKPETHBIM OOBEKTOM 3aMeHseTCsl TpadapeTHBIM BOCIPOM3BENECHUEM OJTMHAKOBOIO
JUIs1 BCeX OOBEKTOB MPOEKTHOTO COOTHOILICHHUSI.

TpamumoHHBINA cIOcO0 pacueTa TeMIepaTypHOro rpaduka OTIycKa TeIIOBOW YHEPTUU Ha
OTOIJICHUE KHWJIBIX 31aHUH MOAXOAMT JUIsl IPOSKTUPOBAHUS U aHAJIN3a CBOMCTB UICAJIBHBIX CUCTEM
TENJIOCHA0KEHMS, B KOTOpPBIX Harpy3ka paBHa IPOEKTHOW IO OIpeAeTeHUI0, TeIIooTaaua
OTOIUTENBHBIX CUCTEM IIPU pPACYCTHOM TEMIIEpAType COBIIANAET C IIPOEKTHOM HAarpys3KOH,
OTONMTEbHASI CUCTEMA IIPOITYCKaeT TpeOyeMBbli pacXo/ U BO3BpAILaeT OOPATHBIN TENIOHOCUTEND C
OpOeKTHOM Temmeparypoid. OJHAKO OTAUYMS OT TPOEKTHBIX COOTHOIIECHUH (haKTHUECKHX
COOTHOILIEHUH MEXJIy TaKUMHU TapaMeTrpaMu Kak 0O0OOHIeHHBIM KO3(h(GUUIHEHT Teruionepenadu

3manus k,, , 0600IICHHBIH KOI(QOUIHCHT TEIIO0TAa49l OTOMHUTENBHBIX CHCTEM Koo P U PacXoj

34 0
TCIIIIOHOCUTCIIA BO BHYTpeHHeﬁ CUCTCMC OTOILJICHHUA 3IaHUs GOC - oIpeacisCeT HOTpeGHOCTB B
HHIWUBUAYAJIU3aUKU TEMIICPATYPHbBIX Fpa(I)I/IKOB, Kak U1 LEHTPAIN30BAHHOTO YIPABJIICHUA
OTITYCKOM TEIJIOBOM OHCPIrum, Ui Ajisdl CUCTEM HECHTPATIU30BaAHHOI O TEIUIOCHAOXKCHU S B oejIoM, TakK
M OTACJIBbHO IJIA KaXXAO0I'0 OTAIlJIMBACMOI'O 3IaHH .

AJrOpUTMBI IPOrPaAMMHOT0 KoMILiekca ZUlu MOTyT HalaJuTh PeXKHUM TOJIBKO IPH a/ICKBATHO

ONPCACIICHHBIX 3HAUYCHUAX PCKUMHBIX MAPaAMETPOB B paCHYCTHOM PCIKUME. 3aHyCK IMporpaMmblL
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HaJaJl0YHOI0 pacyera C IapamMeTpamMH, OAHM M3 KOTOPBIX SBJISIOTCS PAaCYETHBIMU, APYTHE
(baKkTU4YEeCKUMH, BBI3BIBAET OOBSCHUMBIE COOM B pabOTe MPOrpamMmbl, MPH KOTOPBIX PEIICHHE HE
MOXeT ObITh HaijieHo. {1 agekBaTHOro ONpeAereHHs] AUAMETPOB CYXKAlOIUX YCTPOWCTB Ha
NOTPEOUTEISIX TOJDKHBI OBITh 33aHbl (PaKTHYECKUE HArPy3KH, IS 3TUX HArPY30K MPH (PaKTHIECKOM
pacxojie uepe3 OTOMUTETbHBIE CUCTEMBI (IlapaMeTp, KOTOPBIH JOMKEH OCTaBaThCid MPAKTHUYECKU
HEU3MEHHBIM, 4YTOOBI H30eXaTh pa3HATAAKU Tpeoliamammeld B cymiecTByromeM (oHae
BEPTUKAIBHOM OTHOTPYOHOM, TOCIIEA0BATEILHON CXEMBbI TPUCOEANHEHU S OTONUTEN bHBIX TPHOOPOB)
JOJDKHBI OBITh aJalTUPOBAHbl pacueTHblE NapaMeTpbl BHYTPEHHEH CHUCTEMbl OTOIUICHHS (yXKe
OTJMYAIONIMECS OT CTaHAapTHBIX 95/70), ans (akTHyeckol pacueTHOW TeMIepaTypbl B TEIJIOBOM
CETH JI0JKEH OBITh onpeeneH KodppUIIMeHT CMelIeHUs 31eBaTopa (yke oTiandamuiicsa ot 2,2). B
IPOTHUBHOM Cllyyae pacdeT Jubo He MpoiiaeT, 1100 1acT pe3yibraT, HeaJeKBAaTHBIN (aKTHIECKOMY
COCTOSIHMIO CETH U HaJaKMBaeMOro MoTpeduTess.

Jlis mpoBeneHusl HalaJ0uYHbIX PAaCcUYeTOB, A/JEKBATHBIX (DAKTUYECKOM COCTOSIHUIO CHUCTEM
neHTpanu3oBaHHoro TeriocHabkenus, B OO0 «HayuHo-uccnenoBaTebcKUii W TPOCKTHBIN
UHCTUTYT NEPCIEKTUBHOTO Pa3BUTHS dHepreTrdeckux cucrem» («HUIIU ITPOCy») paspaboTano
CHenuaIbHOe MpOorpaMMHOE olecreueHne, paboTa ¢ KOTOPBIM JIOJDKHA MPEIBApATH BBHIMOIHEHHE
HaJIQJIOYHBIX PAacYEeTOB B IporpaMMHOM Komiuiekce Zulu. BeimonHeHne yka3aHHO# paboThI BBIXOJUT

JAJICKO 3a paMKU CTAHAAPTHBIX TCXHHYCCKUX Tpe60BaHPII>i K pa3pa60TKe CXEM TEIJIOCHAOKEHH.

5.2. IIbe3omerpuyeckue rpaUKy CYIIECTBYIOIIEro TIHMIPABJMYECKOI0 PeKHMA
cucreMbl TermiocHad:xkenus r. Cypryra

daxTHYeCKHe Tbe30MeTpUYecKie rpaduKku IpUBEICHBI B DJICKTPOHHON MOJICINH .
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6. PEKOMEHJIAIUW 110 OPTAHMU3AIIMM BHEJAPEHMSI N HCIOJIb30BAHUS
SJIEKTPOHHOU MOJEJIN

HeoOxomuMbIMi ~ yCIOBUSMU  JJIi  peajiu3alui, BHEJAPEHUS W JAJbHEWIIEH

’KcITyatauuu OM B opranuzanuu (aepxarene M) aBistoTCs:

. omnpeeieHre OCHOBHBIX IMOJib3oBarened DM;
° Ha3Ha4YCHHE OTBETCTBCHHO auIla u3 uncia UTP;
° opraHu3aius cepBepa il ycTaHOBKH DM
° Ha3HAYCHHUE AJIMUHUCTPATOpA BHEAPSIEMOUN CUCTEMBI;
. OpraHHu3allisi MOHUTOPUHIA U aKTyanu3auuu DM.
6.1. Opranuzauus MeXaHu3MOB HH()OPMALMOHHOTO B3aUMOIEHCTBHS

YuuTteiBas TO, YTO CHCTEMa TEIUIOCHAOKEHUS - TUHAMHUYHO Pa3BUBAIOUIMIICS MEXaHU3M,
OpraHu3alisi MOHUTOPHHTAa M akTyaiau3auuu OM SBISAIOTCS HEOOXOIUMBIMU YCIOBUEM JUIsS
nojjiepKaHus JaHHbIX DM B aKTyallbHOM COCTOSIHUM.

Jlist  opraHW3alliid ~ MOHUTOPHHTA €IUHOHW  OOIIErOpOJCKOW  MOJEIHA  CHUCTEMBI
TENJIOCHA0KEeHHST HEeoOXoIuMa OpraHU3alus MEePUOJUYECKOr0 IMOCTYIICHUS HEOOXOIUMON Jyis
MOHUTOPUHTA UH(GOPMALIMU OT TPEANPUSITHH, IBISIOMNXCS OCHOBHBIMH MOCTABIIMKAMH JTaHHBIX,

cozepxxamuxcs B OM:

° JAHHBIE 110 MTEPCIICKTUBHOMY Pa3BUTHIO TOPO/IA;

° JAHHBIC IO 3aITPAIIBACMBIM TEXHHYCCKIM yCIIOBUSIM Ha TPHCOCMHEHUE K CHCTEMaM
TEIIOCHA0KEH U,

° JAHHBIC TUTAHUPYEMBIM K CTPOUTEIBCTBY MIIM BBEJICHHBIM B OKCILITyaTaIlHI0 00bEKTaM
TEIIOCHAOKCHU S,

° JTAHHBIC aJIPECHOTO IIJIaHA TOPO/Ia;

° JTAHHBIC TI0 U3MEHCHUSIM CETOK PailOHMPOBAHUS TOPOJIA U T. II.

ba3pl qanHbIX DM 10JIKHBI aKTyaTU3UPOBATHCS TOJIBKO CTPOT0 NMEPBUYHON HHpOpMAaIuel ¢
MaKCHMaJIbHO BO3MOKHBIM TEXHOJIOTMUYECKUM 00ECIIeYeHHEM OJHOKPATHOI'O €€ BBOJIAa B CUCTEMY.

HeoOxoaumo opraHu3oBaTh CHCTEMbl WH()OPMAIMOHHOI'O OOMEHA C COOTBETCTBYIOLIMMHI
OpraHu3alMsIMH M JeNapTaMeHTaMH TOpoJa, TEMJIOTEHEPUPYIOUMMU U TEMIOCHAOXKAIOIMMU
OPEaNpUITUSIMH TOpPOAa — BIIAAEIbLIAMU BBIIIENIEPEUNCICHHON HH(opMaluu, pa3paboTaTh
MEXaHU3Mbl HMH(QOPMAIMOHHOI'O B3aUMOJAEHCTBUA C TEMU CHUCTEMaMH, B KOTOPBIX JaHHas
uH(popManMs BeNeTCs U aKTyalu3Upyercs, pa3padoTarh perjiaMeHT OOHOBJIEHUS HAHHBIX U

YTBEPIUTH €TI0 COOTBETCTBYIOIIMMHU CITy>K0aMU Ha YPOBHE rOpo/ia.
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6.2. TpeboBaHusi K KBAJU(PUKANMHU MEPCOHAIA

B ¢yHKIIMOHUPOBAHUY CUCTEMBI JOJKHBI YIaCTBOBATH CIEAYIOIIHNE TPYIITBI IEPCOHAIA:

e DKCIUTyaTallHOHHBIM TEpPCOHAT CHUCTEMBbl — aJMHHUCTPATOP CHUCTEMBI, CIIEIIUAIHCT
obecrieunBaOMUi PyHKIIMOHUPOBAHUE TEXHUYECKUX U TTPOTPAMMHBIX CPEICTB, 0OCITYKHMBaHUE U
obOecrnieueHre paboYMX MECT IMOJb30BaTeNeil, B 00A3aHHOCTH KOTOPOT'0 TaKXXe JOHKHO BXOIUThH
BBITTOJTHCHUE CICIHAIBHBIX TEXHOJIOTHYECKUX (DYHKIUH, TakuX Kak BEIACHHE CITUCKOB
MOJIb30BAaTENCH, PeryIupoOBaHUE MpaB AOCTyMa Mmojb3oBaTeneit k DM u omepanusM Haja HeEl, a
Tak)ke€ KOHTPOJIb 3a IIEJOCTHOCTBIO W COXPAaHHOCTHIO HWHGopManuu B 0azax JaHHBIX.
DKCIIyaTalMOHHBIN MTepCoHaN T0JDKEH OBITh 03HAKOMJIEH ¢ PyKOBOJACTBOM il aJIMUHHCTpPATOpa
CHUCTEMBI, 00JIalaTh HaBBIKAMH pa0OThl C HEOOXOAUMBIMU g oOecmedeHus: paboTer DM
MPOTrpaMMHO-AIapPATHBIMU CPEICTBAMH.

e Jlomp3oBaTenu - COTPYAHWKH, HEMOCPEJICTBEHHO ydYacTBylolme B pabore ¢ OM wu
OCYIICCTBIISIONIME €€ 00padOTKy Ha aBTOMATH3HPOBAHHBIX pa0OYMX MECTaX C MOMOIIBIO CPEICTB
cucreMsl. [Tonp3oBaTenn DM n0mKHBI 001a1aTh 0a30BBIMA HABBIKAMU PA0OTHI C MPHUJIOKEHUSIMA B
ornepanronnoi cpeae Microsoft Windows, a takxe uMeTh Tpo(dHUIbHBIC HABBIKH B 3aBHCHMOCTH OT
pemaembIx ¢ moMotibio DM 3amau. [Tonb3oBareny HOKHBI TPOUTH 00ydeHHE MpaBuiiaM paboThl C
OM B COOTBETCTBUM CO CBOMMH (YHKIIMOHAIBHBIMA OOS3aHHOCTSIMH M  PYKOBOJICTBOM

IMOJIL30BATCJIA.
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7. PEKOMEHJIAIUHA 110 OPTAHMU3AIIMM BHEJAPEHMSI N HCIOJb30BAHUS
SJIEKTPOHHOU MOJEJIN

[TPK ZuluThermo wmmeer B cBoeM cocTaBe T'MOKHI MHCTPYMEHT I'PYIIOBBIX U3MEHEHUH,
NOJICUETa U CBEJCHUS 0alaHCOB XapaKTEPUCTUK OOBEKTOB TEIIJIOBOU CETH.

['pynnupoBKa JaHHBIX B AJIEKTPOHHOI MOJIEIM BO3MOYKHA IO CIAEAYIOLIM TUIIaM:

e TerioBas ceTb CyMMapHO;

e TennocereBbie 00BEKTHI TEMIOTPACCH OTJAECIBHOI'0 UCTOYHHKA,;

e 30Ha ACWCTBUS UCTOUYHUKA, OTIpe/ieNIeHHAs FPAHUYHBIMU YCIIOBUSIMU;

e Tun 0oO0bEKTa TEILIOBOH CETH;

e  YHUKaJIbHOE CBOICTBO rpyIIbl 00bEKTOB TETJIOBOU CETH.

[ToMrMO M3MEHEHUS XapaKTEPUCTHK IPYIITT 0OBEKTOB BOZMOYKHO H3MEHEHHUE PeKUMa pabOThI
ATUX 0OBEKTOB.

[Togpo6GHO pacyer OamaHCOB paccMOTpeH B 4HacTu 6 «bamaHchl TEMIOBOW MOIMHOCTH U
TETIOBOM HArpy3KH B 30HaX JIEWCTBUS HCTOUHUKOB TEIIJIOBOM SHEPTrUU» TJIaBbl 1| 000CHOBBIBAIOIIX

MaTCpUaIOB CXCMbI TENJIOCHAOKCHMS.
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8. MOJEJIMPOBAHUE BCEX BHUJ10OB HEPEKJIIO‘IEHI/IIZI, OCYHECTBJISIEMbBIX B
TEILUIOBBIX CETSX, B TOM YHUCJIE IEPEK/IIOYEHUU TEIUIOBBIX HATI'PY3OK
MEXKAY HCTOYHUKAMMU TEIVIOBOU DHEPTUHU

[Tporpammuoe obecnieuenne [IPK ZuluThermo mo3BosnsieT mpoBOAUTH MOAETHPOBAHKE BCEX
BUJI0B HCpGKJ’IIOLICHl/If/'I B ((FHI[p&BJIH‘IGCKOﬁ MOICIIN» CCTU. CYTI) 3aKJIFOYacTCAd B aABTOMATHYCCKOM
OTCIIEKMBAHUU MTPOTPAMMOMN COCTOSTHUSI 3aIIOPHO-PETYIUPYIOILEH apMaTypbl U HACOCHBIX arperaToB
B 0a3ze JIaHHBIX OMMCAHMS TEIJIOBOM ceTH. JIF00oe mepekitoueHne Ha CXeMe TeTUIOBOM CETH BJICYET
3a co00il aBTOMATHYECKOE BBIMOTHEHUE THAPABINYECKOTO pacyeTa, U, TAKUM 00pa3oM, B JH000H
MOMEHT BPEMEHHU I0JIh30BaTEIb BUIUT TOT THUIAPABIMYECKUN PEXKHUM, KOTOPHIA COOTBETCTBYET
TEKYILIEMY COCTOSIHUIO BCEH COBOKYMHOCTH 3allOPHO-PETYIHMPYIOIIEH apMaTypbl M HAaCOCHBIX
arperaTroB Ha CXeMe TETJIOBOU CETH.

[TepekstoueHnst MOTYT OBITh KaK OAMHOYHBIMH, TaK M TPYIIIOBBIMH, JUIs 10001 BBHIOpaHHON
(TTOMeUYEeHHOM ) COBOKYITHOCTH MEPEKITF0YAEMbIX 3JIEMEH TOB.

I[J'ISI HACOCHBIX arp€raToB U UX I'PYIII B MOACTIN JOCTYITHBI HCCKOJILKO BU/I0B HepeKHIOLIGHI/If/'Il

. BKJTFOUCHUE/BBIKITIOUCHUE;
. APOCCEIUPOBAHUE;
. M3MEHEHUE YaCTOThI BPAILICHHS IPUBO/IA.

3aBUKKHU TUTIA «IPOCCENbY», TOMUMO IBYX KpalHUX COCTOSHUHN (OTKPBITA/3aKPhITA), MOTYT
UMETh MPOMEKYTOUHOE COCTOSHUE «IpHXKaTa», OMpeAesieMoe B JMOO B MPOLEHTAX OTKPBITHUS
KJIanaHa, JIn6o B 4ucie o0opoToB ImTOKa. [Ipu 3TOM COCTOSHUM 33ABMIKKA MOJEIUPYETCS CBOUM
TUJPABIMYECKUM COITPOTUBIIEHUEM, PACCUUTAHHBIM I10 TACIIOPTHON XapaKTEPUCTUKE KJIalaHa.

[Tpu nr000M NEpeKITIOYEHNN HACOCHBIX arperaToB B HACOCHOM CTAHIIMU WM HA UCTOYHHKE
aBTOMAaTHYECKH IIEPECUMTBHIBAETCS CyMMapHas pacXOJHO-HAIOpHAs XapaKTEpUCTHKA BCEH
COBOKYITHOCTHU pa0OTarOLIMX HACOCOB.

JL1st perynsropoB JaBJeHUS U PACX0/1a EPEKIIIOUEHUEM SBJIETCS U3MEHEHHE YCTaBKU.

Jnst noTpebuTeneit mepextoueHUuEM SBISETCs J1I000€e U3 CIeAYIONMX AeHCTBUI:

M BKJIFOUCHHE/OTKIIIOUCHUE OJHOI'O NJIKM HECKOJIBKUX B 0B TEIMJIOBOH HarpysKku,
® OrpaHUYCHHUEC OAHOT'O UJIW HECKOJIBKUX BUJIOB TEILIOBO HarpysKu,
® HU3MCHCHUC TCMIICPATYPHOT O rpa(bm(a HJIK YACJIBHBIX PACXOJ0B TCIIJIOHOCUTEIIA 10

BHJIaM TCTUIOBOW HArpy3KH.

[IpexycmoTpeHa TeHepanus CHEIUATBHBIX OTYETOB OO0 OTKIIOYCHHBIX/BKIIOYCHHBIX
a0OHEHTaX M y4aCTKaxX TEIJIOBOM CETH, COCTOSHUE KOTOPBIX U3MEHHIIOCHh B PE3YJIbTATe MOCICIHETO
MPOU3BECHHOTO SAMHUYHOTO WIU TPYNIIOBOTO MEPEKIIOYEHUS. DTH OTYEThl MOTYT COJIEP’KaTh
m00yr0 nHpopMaInio 00 3TUX 00BEKTaX, COAEPIKAIIYIOCsS B Oa3e JTaHHBIX.

PexxuM THApaBINYECKOTO MOJCIMPOBAHUS MO3BOJSCT OMEPATUBHO IMOIy4YaTh OTBETHI Ha
BOIPOCHI THITA «UTO OyeT, eciH...?» DTo JaeT BO3MOXKHOCTh H30€KaTh OIIMOOYHBIX JCHCTB U ITPH

PETYIMPOBAHUM PEXKUMA U IEPEKITFOYEHUSIX HA PEATTbHOM TETJIOBOM CETH.
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[ToacucreMa ruApaBINYECKUX PACUETOB MO3BOJISET MOICTHPOBATH TPOU3BOIIBHBIE PEKUMBI,
B TOM YHCIIC aBapUWHBIC W IEPCHEKTHBHBIC. [ MAPABINYECKOE MOJCIMPOBAHUE IPEIIOIAraeT
BHECEHHE B MOJIETTh KAKMX-TO U3MEHEHUH C IIENIbI0 BOCITPOU3BEICHUS PEKUMHBIX TTOCIEACTBUH ITHX
M3MCHCHHH, KOTOPBIC HCKAXAOT PealbHbIC JAHHBIC, OMHUCHIBAIOIINE SKCIUTYaTHPYEMYIO TETIIIOBYIO
CETh B €€ TEKYIIIEM COCTOSHUH.

[TogcucreMa THIPABIMYECKHX PACYCTOB COACPKHUT CHEIHATBHBI WHCTPYMEHTAPHH,
MO3BOJISIIOIIMNA Ui 1€l MOJENUPOBaHUs CO3[aBaTh U aJMHHUCTPUPOBATH CIICIIUATbHbBIC
«MOJIeITbHBIE» 0a3bl — HAOOPHI JAHHBIX, KJIOHUPYEMBIX U3 OCHOBHOM (KOHTPOJILHOM ) 0a3bl JTaHHBIX
OMMCaHUs TEIJIOBOM CeTH, Ha KOTOPHIX MPelyCMaTPUBACTCS MIPOU3BEACHHE JTHOOBIX MaHUMYJIISIUI
0e3 prcKa MCKa3UTh FJIH TTOBPEIUTh KOHTPOJIbHYIO 0a3y. JIaHHBIN MEXaHU3M TaKke 00ecrednBaeT
BO3MOXXHOCTh OCYIIECTBIICHUSI CPAaBHUTEIBHOI'O aHATN3a PA3IUYHBIX PEXKUMOB PabOTHI TEMIOBOI
CETH, pealM30BaHHbIX B MOJICJIbHBIX 0a3ax, Mexay co0oi. B yacTHOCTH, HAarJIsITHBIM aHATU THYECKIM
WHCTPYMEHTOM SIBJISIETCS. CPABHHUTEIBHBIN MbE30METPUUYECKUN TpaduK, HA KOTOPOM MPUBOIATCS
M3MEHEHHUS THAPABINYECKOT0 PEKUMA, TPOU3OLICIINE B pE3yJIbTaTe TeX UM WHBIX MAaHUTTYJISLIHIA.

[Ipu wmonenupoBaHum pabOTBI CHUCTEMbl TeruiocHabxkeHuss rtopoma Cypryra Obumm
JOTIOJTHUTENBHO pa3paboTaHbl OTACIbHBIEC CIIOU, TO3BOJISIIOIINE PACCMOTPETh BEPOSITHBIE CLIEHAPUU
Pa3BHUTHS aBAPUUHBIX CUTYallHi B CHCTEMAaX TEILIOCHAOKEHU S C MOJICIIMPOBAHUEM T'UIPABITHICSCKUX
PEKUMOB pabOThl TaKHWX CHCTEM, B TOM YHUCJE MPU OTKAa3e SJIEMEHTOB TEIJIOBBIX CeTed M Tpu
aBApUHHBIX peXHMaxX pabOTBI CHUCTEM TEIUIOCHAOKEHHUS, CBSI3AHHBIX C TPEKPAMICHUEM IOaun

TEIJIOBOM 9HCPIruHu.
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9. PACYET BAJJAHCOB TEILTIOBOM YHEPIMM 110 UCTOYHUKAM TEILIOBOM
OHEPI'MU U 11O TEPPUTOPUAJIBHOMY IIPU3HAKY

B pesynbrate pacueTtoB 0ajgaHCOB TEIUIOBOM SHEPrMd MO MCTOYHHUKAM M IO
TEPPUTOPUATIBHOMY MpHU3HAKY, BeoHAEeMbIX B [IPK ZuluThermo, ycranaBiauBaercs norpeGHOCTh
B TETLJIOBOI SHEPTUH CYLIECTBYIOIIMX U MEPCHEKTUBHBIX MOTPeOUTENEH B KaXkKI0M CyObEKTE OKPYTa,
C LEJbI0 YCTAHOBJICHUS JIOJIU TOJIE3HOTO OTIYCKA TEIJIOBOM SHEPTUU B CETh M 3HAUEHUU NOTEPH
SHEpIruH.

PC3YJILTaTBI BBIINMOJIHCHHBIX paC4€TOB MOXXHO SKCIIOPTUPOBATH B 3JICKTPOHHBIC Ta6JII/II_UnI.
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10. PACUET IIOTEPH TEILTIOBOM SHEPTUU YEPE3 M30JISIIIAIO Y C YTEUKAMHU
TEIVIOHOCHUTEJIA

[TPK ZuluThermo umeet B cBoeM cocTaBe MOAYJb JIJIsl OTIPENEICHUsI HOPMAaTUBHBIX TTOTEPh
TETUIOBOM SHEPrUU Yepe3 M30JLIUI0 TpyOonpoBoaoB. [loTepu TEnaoBON SHEPruu ONpeAessoTCs
CyMMapHO 3a Troja ¢ pa3douBkoil mo mecsuam (pucyHok 9.1). IIpocmoTpers pe3yabTaThl pacuera
MOKHO KaK CyMMapHO I10 BCEH TEIJIOBOM CETH, TaK U MO KaXKIAOMY OTIEIBbHO B3ITOMY HCTOUYHHKY
TersioBoi sHepruu U kaxnaomy LITII. Pacuer moxer ObITh BBIMOJHEH C YYETOM MOIMPAaBOYHBIX

KO3 (PUIIMEHTOB Ha HOPMBI IIOTEPH TEIIJIOBOM YHEPTUH.

AAA =]
= Tennosas ceTe Ipaduk CpeaHeronostie |F'acqe1- nm_epbl | [ |
= KarensHaa M= 1 Thwe |-30.0 Teo 350 The 5.5 Trogr |00 —
uTh -1 | Otuer |
Trog 1500 Tes [¢0.0 Troa B20 Thoae [10.0 -
Ut -1 [rec) @ CurraapHEIE N0 NOACETH
urn.-z Tatp 7nn Tadp 430 Mo gaHHoMY Yy
UTM -2 FBC)
V| MonpaEoMHEN KoE PEPMULMEHT HA HOPME! TENAOEBIX NOTEPE Bnanensuk:
V| Pycckue saronoeku B oTueTe | [Bee Bnanensuel] -
M.|Mpo..|Tue | Trp | Tnoa | Tofp | Tse | Gnoa Mkan| Qodp Mean| Gyr_noa 7 | Oyr_nog ... Gyr_ofp T | Oyr_ofp ... Gyr_not T | Qyr_nor ...
0 744 110 1.0 1045 549 50 3830 166.7 229.4 19.2 234.1 11.8 1987 116
n o -11.0 1.0 E0.0 00 5.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
Peppane 0 B7Z2 300 00 1500 700 00 4454 19049 201.8 238 2100 13.8 17494 128
n o -30.0 00 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
b apr 0 744 00 00 770 450 00 3388 1452 2323 187 235.0 10.6 1987 10.1
n o 0.0 0.0 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
Anpene O 720 00 00 ¥70 450 00 3279 1405 2248 182 2274 10.2 1923 98
n o 0.0 0.0 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
b ai 0 744 00 00 770 450 00 3388 1452 2323 187 235.0 10.6 1987 10.1
n o 0.0 0.0 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
HioHe oo 00 00 FF0 450 00 0 2471 10549 1058.0 E.0 1056 4.8 1923 98
n 720 00 0.0 E0.0 00 0.0 71.9 17.0 121.0 7.3 1231 0.0 0.0 0.0
Hiane oo 0o 0o VR0 450 00 0 2853 109.4 108.5 B2 109.1 49 1987 10.1
n 744 0.0 0.0 E0.0 00 0.0 74.3 176 125.0 7.5 127.2 0.0 0.0 0.0
ABrycT oo 0o 0o VR0 450 00 0 2853 109.4 108.5 B2 109.1 49 1987 10.1
n 744 0.0 0.0 E0.0 00 0.0 74.3 176 125.0 7.5 127.2 0.0 0.0 0.0
Cewratipe O 720 00 00 770 450 00 3279 1405 2248 182 2274 10.2 1923 98
n o 0.0 0.0 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
Okratipe O 744 00 00 770 450 00 3388 1452 2323 187 235.0 10.6 1987 10.1
n o 0.0 0.0 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
Hostpe 0O 720 00 00 770 450 00 3279 1405 2248 182 2274 10.2 1923 98
n o 0.0 0.0 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
Oekatpe O 744 00 00 770 450 00 3388 1452 2323 187 235.0 10.6 1987 10.1
n o 0.0 0.0 E0.0 00 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
Wroro: 41516 1737.0 27277 191.8 27675 1132 2339.2 1243

Pucynok 10.1 - Pacyer noreps Tenja0Boi YHEPTUHN Yepe3 U30JISIIHI0O U ¢ yTeUKaMHu
TEIIOHOCHTeJIs

Pe3ynbraThl BRIMOJHEHHBIX pacYeTOB MOKHO SKCIIOpTHpoBaTh B MS Excel.
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11. PACUET IMOKA3ATEJEN HAIEXKHOCTH TEIUVIOCHABKEHUSA

Llenp pacdera - KOJIMYECTBCHHAs OLIEHKA HAJEKHOCTH TEIJIOCHAOXKEHUS IOTpeOuTenel B
TETJIOBBIX CETSX CHCTEM LEHTPAIM30BAHHOTO TEIUIOCHAOXKEHHWS W OOOCHOBAaHUE HEOOXOAMMBIX
MEpOTIPHUATHI MO TOCTHKEHHUIO TPeOyeMOoil HaIe)KHOCTH ISl KaXKI0TO MOTPEOUTEIS.

O6ocHOBaHME HEOOXOIUMOCTH peaM3alUd MEPONPUSTUIN, MOBBIMLIAIOIIUX HAJEKHOCTh
TEIJIOCHAOXKEHUsT MOTpeOuTeNnell TEMIOBOM JHEPruM, OCYILECTBISIETCS MO  pe3ysbTaTram
Ka4eCTBEHHOT 0 aHAJIM3a [TOJTyYCHHBIX Y CICHHBIX 3HaYCHUH.

[IpoBepka »S(PPeKTUBHOCTH peanu3aluu MEPONPHUATHM, MMOBBHIIMIAIIIKUX HAJIC)KHOCTD
TEIMIOCHA0XKEH U TOTPeOUTENeH, OCYIIECTBIISIETCS] IyTEM CPaBHEHMS UCXOAHBIX (ITOJyUYEeHHBIX JI0
pCaJ'II/I3aHI/II/I) 3HAYCHHWH ITOKa3aTeneH HaJACKHOCTHU C PACUCTHBIMHU 3HAYCHUAMU, ITOJTYYCHHBIMU ITOCJIC
peanu3anuy (MOIeNUPOBAHMS peau3allii ) STUX MEPOIIPUATUMN.

[TonmpoOHO pacueT HAAKHOCTH TEIUIOCHAOXKEHHsI paccMOoTpeH B KHHTe 12 «OrmeHka

HaaCKHOCTU TEIIOCHAOKEH U .
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12. TPYIIIIOBBIE M3MEHEHUSA XAPAKTEPUCTHUK OBBEKTOB (YYACTKOB
TEILTOBBIX CETEM, IOTPEBUTEJIEN) IO 3ATAHHBIM KPUTEPUAM C IIEJIBIO
MOIEJIMPOBAHUSA PA3/INYHbLIX I[EPCIIEKTUBHBIX BAPUAHTOB CXEM
TEIVIOCHABXEHUSA

Kak yxe Obuto omucano Beime [TPK ZuluThermo wmmeer B cBoeM cocTtaBe THOKHI
WHCTPYMEHT IPYIINOBBIX U3MEHEHHI XapaKTePUCTHK OObEKTOB TEILIOBOM CETH.

W3MeHeHne XxapakTepUCTUK OObEKTOB TEIJIOBOI CETH MOXKET IPOU3BOUTHCS 110 KEJIAHHUIO
M0JIb30BATENS 110 BULY TPYIIIUPOBKH:

e TernsioBasi c€Tb CyMMAapHO;

e TertocereBbie 0OBEKTHI TEMIOTPACCH OTIACTBHOT'O UCTOYHHKA,;

e 30Ha JIENCTBHS UCTOYHHUKA, ONIPE/IECTICHHAs TPAHUYHBIMHU YCIOBUSMHU;

o T 00bEKTa TETIJIOBOU CETH;

¢ YHUKaJIbHOE CBOWCTBO IPYIIbl 0OBEKTOB TEIJIOBOM CETH.

[ToMmuMO HM3MEHEHUS XapaKTEPUCTUK TPyHI OOBEKTOB BO3MOXKHO H3MEHEHHE PEeKHMMa
paboThI ITUX OOBEKTOB.

JlaHHBI MHCTPYMEHT MPUMEHUM IJI1 Pa3Iu4HbIX LeJIed M 3aJad THAPABIMYECKOro
MOJICIUPOBAaHUS, OJHAKO €ro OCHOBHOE IpeJHa3HAYeHHE — KaJauOpoBKa pacuyeTHOU
TUAPABIMYECKOM MOJenH TemoBoi cetu. TpyOompoBobl peanbHONW TEMJIOBOW CeTH BCeria
UMEIOT (PU3HYECKUE XapaKTEPUCTUKH, OTIMYAIOIIMECS OT MPOEKTHBIX, B CHIIY IIPOUCXOAIIUX BO
BPEMEHU U3MEHEHMH - KOPPO3UH U OTJIOKEHHH, OTPAKAIONIMXCSA HAa U3MEHEHUH DKBUBAJICH THON
[IEPOXOBATOCTH U YMEHBIIEHUH BHYTPEHHETO JJaMeTpa BCieACTBHE 3apacTaHus. O4eBUIHO, UTO
3TH U3MEHEHHUS BIHUSIOT HAa THIPABIMYECKHE CONPOTUBICHUS YYacTKOB TpyOONpOBOJOB, U B
MaciuTabax CeTH B LI€JIOM, 3TO MPUBOJIUT K BECbMa 3HAYUTEIBbHBIM PACXOXKACHUEM PE3yIbTaTOB
TUJPABJIMYECKOI0 pacyeTa 0 "IPOEKTHBIM' 3HAUEHU M C PEAJIBHBIM T'MAPABINYECKUM PEXKUMOM,
HaOMIOJaeMBIM B JKCIUTyaTHpyeMol TerioBod cetu. C  Jpyrod CTOPOHBI, H3MEPHUTH
JIEMCTBUTENBHBIC 3HAYEHHU S LIIEPOXOBATOCTEN U BHYTPEHHUX JUAMETPOB YYaCTKOB JCHCTBYIOLLEH
TEMNJIOBOM CETH HE MPEACTaBISETCS BO3MOXKHBIM, ITOCKOJIBKY 3TO MOTpeOoBanio Obl MacCOBOTO
BCKPBITUS TPYyOOIPOBOJIOB, UTO BpsiI JI peanu3yemMo. [1o3ToMy 3TH 3HAYSHHUS MOXKHO JIUIIb
KOCBEHHBIM 00pa3oM OIIGHHUTh Ha OCHOBAaHWHU CPAaBHEHHUS pealbHOro (HaAOII01aEMOTO)
TUJPABIMYECKOTO PEKUMA C Pe3ybTaTaMU pacyeTOB Ha TMAPABINYECKON MOAEIN U BHECTH B
pacueTHyI0 MOJETb COOTBETCTBYIOIIME MONpPaBKU. B 3ToM, B mepBoM npuOIMXKeHUH, U COCTOUT
IpOIECcC KATUOPOBKH.

Kak mpumep, 17151 npeBapuTeIbHOT0 MOICIUPOBAHUS PAKTHUECKOTO PEKUMA C TTOMOIIIBIO
BBILIECONMCAHHOI'0 MHCTPYMEHTA MOXXHO M3MEHUTh XapaKTEPUCTHKY TPYOONpOBOAOB TEIIOBOM

CCTH B YaCTHU TaKUX IMApaMCTPOB KaK — 3apaCTaHUC U 9KBUBAJICHTHAA IICPOXOBATOCTb. Tak kak 3a
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BpeMs 3KCIUIyaTallM{ 3HAYEHUs ITHX XapaKTEPUCTUK MU3MEHUJIUCh OTHOCUTENBHO NPOEKTHBIX,
MO’KHO U3MEHUTD 3TH MOKA3aTeNN OTHOCUTEIBHO TAKOT'O YCIOBUS KAaK T'OJ] IPOKJIAJAKH TEII0BOM
cetd. MHCTpYMEHT ITO3BOJISAET BBIACIUTD B TPYIITY YYaCTKU C COBIAAAIOIIMM I'OJIOM ITPOKJIAIKH
WJIM IPOMEXKYTKOM JIET MPOKIAJIKU U U3MEHHUTh XapaKTEPUCTUKH TOJIBKO 3TOM IPYIIbl OOBEKTOB.

Ta6auuHble M rpagUUecKHe AHAIUTHYECKHE HHCTPYMEHTHI.

DJIeKTpOHHAs! MOJIETb UMEET B CBOEM COCTaBE JOIMOJIHHUTENbHBIE CPEJICTBA IS aHATU3a
COCTOSIHUSI THAPABIMYECKOTO PEeKMMa M IMOMOIIM IPU €ro OTIaJKe, a TakkKe KaJluOpOBKU
(haKTHUECKOro COCTOSHUS TUPABINKHU TEI0BOM ceTH. K aTuM cpecTBaM OTHOCUTCS:

e''ruapaBinueckad” packpacka CETH: pa3HbIMM I[BETaMHU BBIAEISAIOTCS BKJIIOUEHHBIE,
OTKJIFOUEHHBIE U TYIMKOBBIE YUAaCTKH TEIJIOBBIX CETEH;

eCriel[MaJIbHBIE PACKpPAcKU TEIJIOBOM CETH IO 3HAUYEHMSM Pa3IMUHbIX XapaKTePUCTHK
TUAPABIMYECKOr0 pexuma (110 CKOPOCTH, MO 30HaM JaBJIEHWH B Mojarouied win oOpaTHOH
MarucTpai, Mo yAeIbHBIM TOTEPSIM Halopa Ha yyacTKax U T.11.);

erpaduueckue BbIACTCHUS (BBIACICHUS LBETOM WJIM WHBIM CIHOCOOOM Y3JIOB W/HIIH
Y4YacTKOB TEIJIOBOM CETH 110 HEKOTOPOMY KPUTEPHIO), HAIIPUMED, TOTPEOUTENH C IPEBBIILIEHUEM
JaBJ€HUsl B OOpaTHOM MarucTpaiM, TEIJIOBbIE KaMepbl C "MpUKaThIMU" 3aJBUKKAMU, Y3JIbl C
pacrioylaraéMblM HaropoM HHUJKE 33JaHHOIO, YYacTKM C IPEBBILIEHUEM 3aJaHHOW CKOPOCTU
MOTOKa, U T.II.

epaccTaHOBKAa Ha CXEME TEIJIOBOM CETH 3HAYKOB-CTPEJIOK, YKa3bIBAIOLIMX HAIlpaBJICHUE
JBYKCHU ST TETIOHOCUTEJIS TTO TIOAAFOIICH HIJTH 0OpaTHON MarucTpaii;

® [IO/NKCh HA CXEME TEIJIOBOM CETH 3HAYEHUI pacXO]0B I10 y4acTKaM U JaBJIEHUH B y3J1ax
CeTH;

® [IPOM3BOJIbHBIC TAOIMYHBIE AaHATUTUYECKHE TIOKYMEHTHI, TOCTPOSHHBIE 110 MCXOIHBIM
JAHHBIM U Pe3yJIbTaTaM I'UJpaBIMYECKOro pacyera TeIIOBbIX CeTel;

®'UJIPABJIMYECKUE CIIPABKU MO OTIENbHBIM y3JlaM, y4acTKaM, MCTOYHHUKAaM, HACOCHBIM
CTaHLIMSIM U TOTPEOUTEIISAM TEIIJIOBON CETH;

® [IPOU3BOJIBHBIE 3AIIPOCHI U BBIOOPKH U3 0a3bl JaHHBIX, COAEPIKAILUE JTHOObIC ONMMCAHHBIE
(GYHKIINH OT MapaMeTpoB PEXKUMa, TTOTYYSHHBIX B PE3YJIbTaTe THIPABINYECKOI'O pacyera.

Habop packpacok, rpadgudeckux BbIJECICHUH U aHATUTHYECKUX JTOKYMEHTOB HHUYEM He
OpraHvueH, KpoMe TOTpeOHOCTeH Tmonb30BaTeldst W COOMIONEHUS OOIIEero MpUHIIHIIA:
IPyHIUPOBATH, GUIBTPOBATH U aHAJIM3UPOBATH MOXKHO TOJIBKO T€ JaHHBIE, KOTOPHIE B SIBHOM BH/JIE

IPUCYTCTBYIOT B 0a3e JAHHBIX IPOEKTA JINOO BBIUMCIMMBI U3 [TOCIETHUX.
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13. CPABHUTEJIBHBIE IbE3OMETPUYECKHUE I'PA®UKH UISI PASPABOTKH U
AHAJIM3A CHEHAPHUEB IIEPCIIEKTUBHOI'O PA3BUTHSA TEIVIOBBIX CETEU

Llenp0 MOCTPOCHUS MBE30OMETPUYECKOTO TpaduKa SIBISETCS HATIAAHAS WILTFOCTPAIUS
pe3yIbTaTOB THJIPABIMYECKOr0 pacyera (HaJaJ0YHOTO, MOBEPOYHOTO0, KOHCTPYKTOPCKOTO).
Hacrpoiika rpaduka 3amaercsi oIbp30BaTeNeM, IPH 3TOM Ha IKPaH MOXKET BBHIBOIUTHCS:

®JIMHUSI IaBJICHUS B TI0JIAIOIIEM TPyOOIIPOBO/IC;

¢ JIMHMS IaBJICHUS B OOpaTHOM TPyOOIpOBOIE;

® JINHUS TOBEPXHOCTH 3EMJIH;

® I HUSA [IOTEPh HANlOpa Ha 11aiioe;

® BHICOTA 3/IaHMUS;

® INHUS BCKUTIAHUS;

® JIMHHWA CTATUYCCKOI'O HaIlopa.

Tpadur
oain - (A - 100% -

Pucynoxk 13.1 - [Ilpumep nbe3oMeTpuyeckoro rpaduxa

B Tabmume mom rpadmkoM JUIS KaXAOTO y3/1a CETH BBIBOJAATCS: HaWMEHOBaHMUE,
reoJIle3nUecKass OTMETKa, BBICOTAa TOTPEOWTENs, HAMOpPhl B TMOAAINEM H OOpaTHOM
TpyOOIIPOBO/IaX, BEIMYMHA JIPOCCEIMPYEMOTO Hamopa Ha maibax y morpeOuteneii, morepu
Haropa Mo y4acTkaMm TEIIOBOM CETH, CKOPOCTH JABMIKEHUS BOJBI HA YYIAaCTKAX TEIJIOBOW CETH U
T.4. (pucynok 12.1). KonmyectBo BBIBOAMMOI mMojJ TIpadukoM HHPOPMALIMU HACTPaWBACTCS

ITIOJIB30BATCJIEM.
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13.1. PacuéT mepexoaHOro ruJpaBJIMYecKOro pe:kuMa padoThl TEIIOBOI CeTH NMPH
MaKCHMAJIbHBIX PACX0/aX CeTeBOi BOJbI B TOUKE H3JI0MA TeMIEPATYPHbIX rpaduKkoB

Jnst pacuéra ruipaBIMYecKOro pexkuMa CeTH TeTIIOCHA0KEH U TPU MEPEXOTHOM IIEPUO/IE
TpeOyeTcs 3alaHue COOTBETCTBYIOIIMX JUISI JAHHOTO Pe)KUMa 3HAUCHUH:

1. HcTounuk:

ePacuerHas TemnepaTypa B nogarouieM Tpyodomnposose, °C

ePacuerHas TemnepaTypa HapyKHOIo Bo3ayxa, °C

eTekyIas Temreparypa Bojbl B ojatoiieM Tpyoorposoje, °C

eTekyias Temneparypa HapyKHOTo Bo3ayxa, °C

ePacueTHBII pacniosaraemMslii HaIoOp Ha BHIXOJE U3 HCTOYHUKA, M

ePacueTHBII HamoOp B 0OpaTHOM TPyOOIIPOBO/Ie HA HCTOUYHHUKE, M

2. LITII

ePacuerHas Temnepatypa Ha Bxoje 1 koHTypa, °C

ePacuerHas Temmneparypa Ha Beixojzie 1 koHTypa, °C

ePacuerHas TemnepaTypa Ha Bxoje 2 KoHTypa, °C

ePacuerHas TemnepaTypa Ha BbIXojie 2 KOHTypa, °C

ePacrnonaraemMslii Harop BTOPOTro KOHTYpa, M

eHarmop B 06paTHOM TpyOOMPOBOJIE BTOPOTO KOHTYPA, M

ellcm. Temneparypa Bojbl Ha Bxoze 1 koHTypa, °C

ellcn. TemnepaTypa Bojbl Ha Bixoe 1 koHTypa, °C

ellcm. Temneparypa Bojbl Ha BXoje 2 KOHTypa, °C

ellcm. Temneparypa Bojbl Ha BeIXoJie 2 KOHTYpa, °C

ellcn. pacxon 1 koHTYpa, T/4

ellcrm. pacxon 2 KOHTYpa, T/4

ePacueTHas TemnepaTypa HapyKHOIo Bo3ayxa, °C

eTekyiias TemnepaTypa Hapy>KHOTO Bo3ayxa, °C

3. [TorpeOuTens:

ePacdeTHas Temrl. ceT. BOJIbI Ha BXoje B motpeod.,°C

eKo3ddunmeHT nsmeHeHns Harpy3Ku OTOIJICHUSI

ePacuerHast Temil. BoAsl Ha Beixoje u3 CO,°C

ePacuernas Temir. Boasl Ha Bxone B CO,°C

ePacuernas Temn. HapyxHoro Bo3zayxa ais CB,°C
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I[aHHI:Ie BHOCATCA B COOTBCTCTBUHU C TCMIICPATYPHBIM l"pa(bI/IKOM Kaxgoro Mcrounuka u

LTII B oTnenpHOCTH, TaKKE OTpeOUTENEH, paboTaIONIMX Ha COOTBETCTBYIOINIYI0 ICTOUHUKY Wil

ITTII cets. 3aTtem mpoussoautcss Hananounsiii u I1loBepodHBbIi pacu€r Ui MepeonpeaeacHus

IMoKa3aTelek TUApaBJIMYCCKOro peKrnuma CCTH.

13.2.

Pacuér JeTHero ruapaBJIMYeCKOro pexuMa padoThl TEIVIOBOH CeTH MpH

MAaKCHMAaJIbHOM HATPY3Ke ropsiyero BoJ0CHA0KeHNsI B HEOTONMTE/IbHBII NMepHo/

Jnst pacuéra ruipaBIMYecKOro pexxuma CeTy TeII0OCHA0KEeH S IPU MEPEXOTHOM IIEPUO/Ie

Tpe6yeTc;1 3aJaHHUEC COOTBCTCTBYIOIIUX JISI JaHHOT'O PCKUMaA 3HAYCHUM

I[J'Iﬂ pacqéTa TUAPABIAYCCKOTO PpPCKUMaA CCTU TEMJI0CHA0KCHHS 11 JICTHETO

HEOTOMUTEIBLHOTO Tepuoaa TpeOyeTcs 3aJaHhe COOTBETCTBYIOIIMX JUIsI JTAHHOTO pexuMa
3HAYEHUN:

4, Ucrounuk:

ePacueTHas Temneparypa B mojaromieM Tpyoornposo/e, °C
ePacueTHas TeMmeparypa Hapy>KHOTO Bo3ayxa, °C

eTexymias Temneparypa BoJbl B mojaroleM Tpyoonposoae, °C
eTexymias TemMneparypa Hapy>KHOTO Bo3ayxa, °C

ePacyeTHBII pacrojaraeMblii Harop Ha BBIXOJIE€ U3 HCTOYHUKA, M
ePacueTHbII HanOp B 00paTHOM TPYOOIIPOBO/IE HA UCTOUHUKE, M

S. IITII

ePacuerHas Temneparypa Ha Bxozae 1 koHTypa, °C
ePacuerHas Temmneparypa Ha Beixojie 1 koHTypa, °C
ePacuerHas TemnepaTypa Ha Bxoje 2 KOHTypa, °C
ePacuerHas TemnepaTypa Ha BbIXoJe 2 KOHTypa, °C
ePacrioslaraemblii HaOp BTOPOro KOHTypa, M
eHamnop B oOpatHOM TpyOOIIPOBOE BTOPOTO KOHTYpa, M
ellcn. TemnepaTypa Bozbl Ha Bxoze 1 koHTypa, °C
ellcn. TemnepaTypa Bojbl Ha Bbixoae 1 koHTypa, °C
ellcm. Temneparypa Bojbl Ha BXoje 2 KOHTypa, °C
ellcn. TemnepaTypa BO/bI Ha BbIXOJE 2 KOHTYpa, °C
elcm. pacxon 1 koHTYypa, T/4

ellcn. pacxon 2 KOHTYpa, T/4

ePacueTHas TeMiieparypa HapyKHOIo Bo3ayxa, °C
eTekyiias TemnepaTypa Hapy>KHOTO Bo3ayxa, °C

6. [ToTpebuTens:

ePacdeTHas Temrl. ceT. BOJIbI Ha BXoje B motpeod.,°C
eKoadummenT n3mMeHeHN s Harpy3Ku OTOTLICHUS
ePacuernas Temir. Boasl Ha Beixoje n3 CO,°C
ePacuernas temil. Boasl Ha Bxoje B CO,°C
ePacueTHas TemIl. Hapy>kHoro Bozayxa st CB,°C

JlaHHbIE BHOCSTCSI B COOTBETCTBUU C TEMIIEPATypPHBIM I'paukom kaxaoro Mcrtounuka u

L[ TII B OTIENBHOCTH, TAKKE MOTPEOUTENEH, pabOTaIOIINX HA COOTBETCTBYIONILYIO VICTOUHUKY MITH
IITII ceTs.

Taxxe a1 KOPPEKTHON paboThl TpeOYrOTCS M3MEHHUTHh «Homep cXxeMbl TOAKITIOUEHHUs
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y3na» st LI TIL.
Just IITIT Hy»XHO W3MEHHUTH HOMEpP CXEMBl MOJKIIOUEHHUS C PacdéTOM TOT'0, YTOOBI

Harpy3ka Ha OTOIUICHME W BEHTHUJISAIUI0O MOrjla ObITh NMpPUHSTA B pacuére MpU HYJIEBBIX
3naueHusx. Hampumep: cxema Ne2 «ITII ¢ aByXcTyneHUYaThIM CMEIIAHHBIM MOAKIIOYEHUEM

nogorpesareneit ' BC u nezaBucumbim nipucoenuHenuem CO u CBy 3aMeH sietcst Ha cxemy NeS

«ITII c JIBYXCTYII€HYaTbIM CMELIaHHBIM IO AK/IIOYECHUEM
MoJIorpeBaree I'BC u HEIMOCPEACTBEHHBIM MMPUCOECTNHEHUEM COw.
tre Q rBC
| 1 - |
ey
- M- B-TTmeo
Tl PT Al
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txe ler nHCO
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UHBC

Pucynoxk 13.2 - Cxema Ne2 «IITII ¢ ABYXCTyNeHYATHIM CMEIIAHHBIM
noakyYenuem noaorpesaresieil 'BC u nezaBucumbim npucoeaunenuem CO u

CB»
P —‘&FBC
S* co
Y (7] ]
g > -
0—]
T2 4 l
. x ‘ -
y —
txe ler
tump

UHIMBC

Pucynoxk 13.3 - Cxema NeS «IITII ¢ AByXcTyneHYATHIM CMeIIAHHBIM
noaxkyI4ennem nogorpesareneid I'BC n HenmocpeaCcTBeHHBIM NPHCOEANHEHHEM
CO»

Yoenutbcs, uro Ha «ceTsx ['BC», OTCYTCTBYIOT MOTpPEOMTENH C MHBIMH CXEMaMH
HOJKIIOYEeHUs, Kpome cxeMbl Ne26 «IloTrpebuTens ¢ OTKpPBITBIM BOAOPa30oOpoM H
HUPKYISAIUOHHONW JuHUEH» u Ne27 «llorpebutens ¢ mnomorpeBaremsimu [BCy», Takxke
IPOU3BOJMUTCA OTKJIIOUEHHE MOTpeduTenel, y KOTOpBIX OTCYTCTBYeT Harpy3ka Ha ['BC, y

OCTAJIHBIX TPOM3BOAMUTCS 3aMEHA CXEMBI MOAKIIOUEHUs motpedutens Ha Ne26 umu Ne27 B

3aBUCUMOCTHU OT HaJIM4YUA Ha HOTpe6HTeHe TEeI000MEHHOT O 060pyHOBaHHH U CHaOXXEHUS
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noTpeOuTess ropsyel Bogoi Ha Hyx/1bl | BC B HEOTONUTENBHBIN MEPUOI.
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PucyHnok 13.4 - Cxembl Ne26 «IloTpeduTe b ¢ OTKPBITHIM BOAOPA300pOM U
HUPKYJISIHHOHHOM JTHHHMEH
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Pucynok 13.5 - Cxema Ne27 «IloTpedurens ¢ nogorpesateassmu 'BC»

LTII, we paboratouwie B HEOTOMUTENBHBIA MMEPUOA OTKIIOYAIOTCA OT CETH
TersocHaOkeHus. 3areM mnpousBogutTcs Hamamouneiit u  I[loBepounblit  pacuér s

HepeonpeneneHHﬂHOKae.aTeﬂeﬁ TUAPaBIMYCCKOrO pCKuMa CCTH.

13.3. Pacuér aBapuiiHOr0 THAPAaB/JIHMYECKOr0 pe:KHMa PpadoOThl TeNJIOBOil ceTH ¢
O0TKA30M OJJHOTO M3 OCHOBHBIX TeIJIOMCTOYHHKOB

Hns pacuéra aBapuiHBIX PEXKUMOB MPH UMHTAUMU OTKAa3a OJHOTO U3 MCTOYHHKOB
IPOU3BOJMUTCSA OTKJIIOYEHHE YYACTKOB CETH, OTKPBITHE WJIM 3aKPbITHE 3allOPHOM apMaTypbl
TpeOyrorielics B MpernoaraeMoi CuTyaluu. 3aKpbITHE 3aI0PHOM apMaTyphl TPOU3BOAUTCS C

IIOMOIIIBIO KOMaH bl ((3aﬂaqH-HaﬁTH OTKJIIOYAaronIce YCTpOﬁCTBO>>.
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Pucynok 13.7 - Ciucok OTKPBITHIX 32alI0PHBIX YCTPOICTB HA CeTSAIX BLIOPAHHOIO
HUCTOYHHMKA

IMonpoOHoe onucaHue aBapUHHBIX PeKMMOB NpuBeaeHsl B Kuure 12 «OrneHka HaJeXHOCTH
tTemnocHabxeHus» B Paznene No7 « ABapuiiHbIe CXEMBbI OKPHITHS TEIJIOBON HArpy3KH B aBapHUIHBIX

(3KCTpeMasbHBIX) YCIOBHAX MPHU 0TKAa3aX HA OCHOBHBIX TEIUIOMCTOYHHKAX, MATUCTPAIBHBIX TETIOBBIX

CCTAX NI HACOCHBIX CTAHIIHUAX)).

82



	Перечень таблиц
	Перечень рисунков
	1. Общие сведения
	2. Графическое представление объектов системы теплоснабжения с привязкой к топографической основе поселения, муниципального округа, городского округа, города федерального значения и с полным топологическим описанием связности объектов
	2.1. Геоинформационная система (ГИС) Zulu
	2.1.1. Организация графических данных
	2.1.2. Организация семантических данных
	2.1.3. Представление данных на карте
	2.1.4. Организация карт
	2.1.5. Редактирование объектов
	2.1.6. Векторные оверлейные операции
	2.1.7. Корректировка растров
	2.1.8. Моделирование сетей и топологические задачи на сетях

	2.2. Модуль ZuluThermo
	2.2.1. Построение расчетной модели тепловой сети
	2.2.2. Наладочный расчет тепловой сети
	2.2.3. Поверочный расчет тепловой сети
	2.2.4. Конструкторский расчет тепловой сети
	2.2.5. Расчет требуемой температуры на источнике
	2.2.6. Коммутационные задачи
	2.2.7. Пьезометрический график
	2.2.8.   Расчет нормативных потерь тепла через изоляцию
	2.2.9. Сервер геоинформационной системы Zulu
	2.2.10. Особенности ZuluServer

	2.3. Электронная модель существующей системы теплоснабжения
	2.3.1. Адресный план города
	2.3.2. Расчетные слои ZULU по отдельным зонам теплоснабжения города


	3. Паспортизация объектов системы теплоснабжения
	4. Паспортизация и описание расчетных единиц территориального деления, включая административное
	5. Гидравлический расчет тепловых сетей любой степени закольцованности, в том числе гидравлический расчет при совместной работе нескольких источников тепловой энергии на единую тепловую сеть
	5.1. Электронная модель существующей системы теплоснабжения
	5.2. Пьезометрические графики существующего гидравлического режима системы теплоснабжения г. Сургута

	6. Рекомендации по организации внедрения и использования электронной модели
	6.1. Организация механизмов информационного взаимодействия
	6.2. Требования к квалификации персонала

	7. Рекомендации по организации внедрения и использования электронной модели
	8. Моделирование всех видов переключений, осуществляемых в тепловых сетях, в том числе переключений тепловых нагрузок между источниками тепловой энергии
	9. Расчет балансов тепловой энергии по источникам тепловой энергии и по территориальному признаку
	10. Расчет потерь тепловой энергии через изоляцию и с утечками теплоносителя
	11. Расчет показателей надежности теплоснабжения
	12. Групповые изменения характеристик объектов (участков тепловых сетей, потребителей) по заданным критериям с целью моделирования различных перспективных вариантов схем теплоснабжения
	13. Сравнительные пьезометрические графики для разработки и анализа сценариев перспективного развития тепловых сетей
	13.1. Расчёт переходного гидравлического режима работы тепловой сети при максимальных расходах сетевой воды в точке излома температурных графиков
	13.2. Расчёт летнего гидравлического режима работы тепловой сети при максимальной нагрузке горячего водоснабжения в неотопительный период
	13.3. Расчёт аварийного гидравлического режима работы тепловой сети с отказом одного из основных теплоисточников


