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Onpenesienus

B nacrosimieit pabore NMpUMEHSIIOTCS CIIEAYIOIIHUE TEPMHUHBI C COOTBETCTBYIOLIUMHU

ONpeACICHUSIMU:
TepMuHBI Onpenesienust

Obecneuenne noTpeduTeNel TEMIOBOM 3HEPTUH TEIJIOBOU

TemiocHa0xeHue SHEPruen, TeIIOHOCUTENIEM, B TOM YHCIIE MOJIJICPKAHUE
MOIITHOCTH

Crctenma COBOKYIMHOCTh UCTOYHUKOB TETIOBOW SHEPIUU U

ILIOCHAG KIS TEIJIONOTPEOIAIONMIUX YCTAHOBOK, TEXHOJOTUUECKH COCTMHEHHBIX
TEIJIOBEIMHU CETIMU

McTOYHUK TEMIIOBOM YcrpolcTBO, MpeAHA3HAYEHHOE JISl TPOU3BOACTBA TEMIOBOM

DHEPTUU SHEPIruun

COBOKYMHOCTb YCTPOMCTB (BKJIIOYAs [IEHTPAIbHbIEC TEIIOBHIE
MYHKTBI, HACOCHBIE CTaHIIMH), TPEeIHa3HAUYECHHBIX JUIs Iepeaadn
TETJIOBOM PHEPTUH, TETTIOHOCUTEINSI OT HCTOYHUKOB TEIIOBOM
HHEPTHUH JI0 TEIIONOTPEOIISIOMNUX YCTAHOBOK

KonnuecTBo TemnoBoil 3Heprun, KOTOPOe MOKET ObITh
MPOU3BEACHO U (UJIM) MEepPEaHo MO TEIJIOBBIM CETSAM 3a €AUHUILY
BpEMEHU

KonuuecTBo TemnoBoil 3Heprun, KOTOPOE MOKET OBITh PUHATO
noTpeduTeNeM TEIUIOBOM SHEPTHH 3a €IMHUIY BPEMEHH

Jluno, mpuoOpeTaroiiee TEIIOBYIO YHEPTUIO (MOIIIHOCTH ),
TEIJIOHOCUTENb JUISl UCTIONb30BaHUS Ha MPUHAJICKALIIUX EMY Ha
npaBe COOCTBEHHOCTH WM MHOM 3aKOHHOM OCHOBAHHUU
TETUIONMOTPEOIISIFOIINX YCTAHOBKAX JHOO0 /Il OKa3aHUS
KOMMYHAJIBHBIX YCITYT B YaCTH FOPSYET0 BOJAOCHAOKEHUS U
OTOIUICHHUS

YCTpoicTBO, IpEeIHA3HAYCHHOE JIJ1s1 UCITOJIb30BaHUS TETIOBOM
SHEPIUH, TETJIOHOCUTEIS ISl HYK]I TOTPEOUTEINS TETIOBOM
SHEPrUu

Opranuzanus, oCyIIeCTBISIOMmAas IPOAAXKY MOTPEOUTENISIM U
(M) TEMIOCHA0KAIOIIMM OPTaHU3aLUAM MPOU3BEICHHBIX WIN
MpUOOPETEHHBIX TETIOBOM YHEPTHH (MOITHOCTH), TETUIOHOCUTEIS
U BJIaJIeI0Ias Ha IpaBe COOCTBEHHOCTH MJIM HHOM 3aKOHHOM
TennocHabxaromiast OCHOBAaHUU UCTOYHUKAMHU TEIIOBOM SHEPTUU U (WJIN) TEIJIOBBIMU
OpraHu3anus CEeTSMHU B CUCTEME TEINIOCHA0KEeHNUs, TOCPEICTBOM KOTOPOU
OCYIIECTBIIACTCS TEIIOCHA0KEHUE MOTPEOUTENEH TeI0BOM
SHEPIruM (JJTaHHOE MOJIO0KEHUE IPUMEHSETCS K PEryJIUpPOBaHUIO
CXOJHBIX OTHOILIEHUI C yYaCTUEM MHAUBHUIYaIbHBIX
npearnpuHuMaTeIei)

Opranu3zanus, 0Ka3blBaoIlas yCIyTrd 1o nepeaaye TerjioBon
TennocereBas SHEPIruM (JJTaHHOE MOJI0KEHUE IPUMEHSETCS K PEryJIUPOBaHUIO
OpraHu3anus CXOAHBIX OTHOILIEHUHN C yYaCTHEM HHIUBHUIYaTbHBIX
npearnpuHuMaTesei)

TeruioBast CEThb

TermnoBast MOIITHOCTH
Jlajee — MOITHOCTb)

TennoBast Harpy3ka

[ToTpeburens TemIOBOM
PHEpruu (nanee
MOTpeOUTEH)

Termmonorpebistomas
yCTaHOBKA




TepMuHBI

OnpenesieHust

30Ha NeliCTBUA CUCTEMBI
TEIUIOCHA0XKEHUS

TeppuTtopusi TOPOJICKOT0 OKpYTa WK €€ 4acTh, IPAHULIbI KOTOPOU
YCTaHABIIMBAIOTCA 110 HanboJiee yIaleHHbIM TOUKAM
MOJIKJIFOUEHUS TOTpeOUTENEH K TeTJIOBBIM CETSAM, BXOSAIINM B
CUCTEMY TEIUIOCHAOKESHHUSI

30Ha neiicTBUA
MCTOYHHUKA TEILJIOBO
DHEPTUU

TeppuTopust rOpOJICKOTO OKPYra Wiy €€ 4acTh, TPAHUIBI KOTOPOM
YCTaHABJIMBAIOTCS 3aKPBITBIMU CEKIUOHUPYIOIIMMH 3a]IBUKKAMU
TEIJIOBOM CETH CHUCTEMBI TeTNIOCHAOKEHUS

'Y cTanoBJIEHHAA
MOILIHOCTh UCTOYHHUKA
TETIOBOM SHEPTUHU

CyMMa HOMUHAJIBHBIX TEIJIOBBIX MOIITHOCTEH BCErO MPUHATOTO
M0 aKTy BBOJIa B AKCILTyaTallli0 000PYI0BaHUS,
MpeAHa3HaYEHHOTO JIJIsl OTIyCKa TEIJIOBOM SHEPTUHU
MOTpeOUTEIISIM Ha COOCTBEHHBIC U X035 CTBEHHBIC HYK/IBI

Pacmiommaraemas
MOIITHOCTh UICTOYHUKA
TEIUIOBOW DHEPIUU

Benuunna, paBHas yCTaHOBIEHHOW MOIIIHOCTH UCTOYHUKA
TETJIOBOM PHEPTUH 32 BEIUETOM 00BEMOB MOITHOCTH, HE
peanu3yeMoi o TEXHUYECKUM IPUYMHAM, B TOM YHCIIE 110
NPUYMHE CHUKEHUSI TETTIOBOM MOIIIHOCTH 000PYAOBAHHUS B
pe3yJsibTare HKCIUTyaTalliy Ha IPOAJIEHHOM TEXHUYECKOM pecypce
(cHIDKEHHE TapaMeTpoB Mapa nepea TypOuHOM, OTCYTCTBUE
PELMPKYJISIUU B TUKOBBIX BOJOTPEMHBIX KOTJIOArperarax u Jip.)

MOITHOCTE UICTOUYHUKA
TEIIJIOBOM SHEPTUU
HETTO

Benuunna, paBHas pacrnosjaraeMoil MOITHOCTH UCTOYHUKA
TEIJIOBOM PHEPIUM 34 BBIYETOM TEIIOBOM HAarpy3Ku Ha
COOCTBEHHBIE U XO35IMCTBEHHBIE HYX/IbI

KomOuHMpoBaHHas
BbIpabOTKA
BIIEKTPUUECKON U
TEIJIOBOW DHEPIUU

Pexxum paGoThl TEMIOANEKTPOCTAHIIHH, TP KOTOPOM
MIPOU3BOJICTBO JIEKTPUUYECKON SHEPTUH HETIOCPEICTBEHHO
CBSI3aHO C OJJTHOBPEMEHHBIM MMPOU3BOJICTBOM TEINIOBON YHEPTUH

TemmoceTeBbIe 00BEKTHI

OOBeKTHI, BXOJSIIKE B COCTaB TEIJIOBOM CETU U
obecrieyuBalonye nepeaavy TernjaoBOi SHEPTuu OT UICTOYHUKA
TEIJIOBOM SHEPTUH J10 TEIIONOTPEOIISIOMINX YCTAHOBOK
norpeduTenel TerIoBOi SHEPrUn

PacueTHBIN 2JIEMEHT

TeppuTopusi ropoJICKOTO OKpYra WJId €€ 4acTh, IPUHATAS IS

UIOTHOCTH TEILJIOBOM
HArpy3Ku

TEPPUTOPUATBHOTO 1esel pa3paboTKu CXeMbl TeINIOCHA0KEHUSI B HEU3MEHIEMBIX

IeJICHUS IpaHMIaX Ha BECh CPOK JCHCTBUS CXEMBbI TEIIOCHAOKEHUS
OTHOIIIEHUE TETUTOBOM HArpy3KH MOTpeOUTENEH TEIIOBOM
SHEPTUH K TUIOIIAU TEPPUTOPHUH, HA KOTOPOH pacroiaratoTcs
00BEKTHI MOTPEOICHUSI TETUIOBOM SHEPTUH YKa3aHHBIX

CpeHeBsBeIeHHas noTpeduTeNeH, onpeaenseMoe sl KaKJI0ro pacyeTHOTO

3JIEMEHTA TEPPUTOPHUAIIBHOIO AEJICHUS, 30HbI JEUCTBUS KaXK10TO
HMCTOYHUKA TEIUIOBOM SHEPTUH, KaK/IOM CUCTEMBI
TEIJIOCHAOKEHHS U B 1IEJIOM 10 ITOCEIICHUIO, TOPOJICKOMY OKPYTY,
ropoty eneparibHOr0 3HAUECHUSI B COOTBETCTBUH C
METOAMYECKUMH YKa3aHUSIMU TI0 pa3paboTKe cXxeM
TEIUIOCHAOKEHUS




IlepeyeHb NPUHATHIX 0003HAYECHUI

N Coxpamenue IlosicHenmne
n/n
1 BMK biiouHo—MoyabHAs KOTEIbHAS
2 BITY BononoaroroBurenbHas yCTaHOBKa
3 I'BC I'opstuee BotocHaO eHNE
4 ETO Enunas TeruiocHa0karomas OpraHu3aus
5 3ATO 3akpbITOE TeppUTOpUATILHOE 00pa3oBaHue
6 4001 MHBecTHLIMOHHAS TpOTrpaMMa
7 UTII WHauBuayanbHbIN TEMIOBOW MTyHKT
8 MK, KM MyHununanpHast KOTenbHas
9 MVII MyHHULMIIaNbHOE YHUTAPHOE MIPEAIPUATHE
10 HBB HeobOxonnmas BasioBasi BeIpy4Ka
11 HJC Hamor Ha 1o0aBIeHHYIO0 CTOMMOCTD
12 HH3T HecHuxaemblit HOpMaTUBHBIN 3a11ac TOIUIMBA
13 HC Hacocnas cranmms
14 HTA HopmaTtuBHas TexHuueckass JOKyMeHTaIUs
15 HD3T HopmatuBHBIH 3KCILTyaTallMOHHBIN 3a11aC OCHOBHOT'O UJIM PE3EPBHOIO BUJIOB
TOILIMBA
16 OB OTOIUIEHHE U BEHTHIISIINAS
17 OH3T OOuTmii HOpMAaTUBHBIHN 3aI1ac TOIUTHBA
18 nnp [IpoekTHBIE U U3BICKATEIECKUE PAOOTHI
19 TTHC IToBrIcUTEILHAS HACOCHAS CTAHIIUS
20 1T PD ITocranosnenue IIpaBurensctBa Poccuiickoit denepannn
21 amy [lenomommyperan
22 CMP CTpouTenbHO—MOHTaXXHEIC PabOTHI
23 carT CucTeMa IIeHTPaTN30BaHHOTO TEIDIOCHA0KECHNUS
24 JAC] TennoBas 3HEprUst
25 XBO XUMBOJOOUUCTKA
26 XBII XUMBOJOIIOITOTOBKA
27 LTII LenTpanpHBI{ TEIUIOBOW IYHKT
28 5M DJeKTpOHHAS MOJIETh CUCTEMBI TETUIOCHAOKEHHS




3. TJIABA 3 DJIEKTPOHHASA MOJEJIb CUCTEMbI TEIJVIOCHABXEHMUSA
INOCEJIEHUSA

DNeKTpOoHHAss MOJENb CHUCTEMbI TemiocHaOxeHus BbinosHeHa B [MIC Zulu 8.0
(pazpabdotunk OOO «Ilomutepm», CII0).

Bce rumpaBianueckue pacuerbl, MPHUBEACHHBbIE B JaHHOW paboTe, cIelaHbl B
AIEKTPOHHOU MOJIEIIH.

JUis  nanpHEHIIero MCHONB30BaHUS DJIEKTPOHHOW MOJENH, TeIJI0CHA0KAIoIIHe
OpraHu3aluy JOKHBI OBITH 00ecIeYeHbl JaHHOW MTPOrPaMMON.

[Taker ZuluThermo mo3BossieT co3/1aTh PacUETHYI0 MAaTEMaTUYECKYI0 MOJIETb CETH,
BBIIIOJTHUTh NACHOPTU3AllMI0 CETH, M Ha OCHOBE CO3JaHHOM MOJENM pelaTh
WH(OPMAIIMOHHBIEC 337a4d, 3a/1a4d TOMOJOTUYECKOTO aHAN3a, M BBHINOIHATH pa3ndYHbIC
TETUIOTUIPABIUYECKUE PACUETHI.

Pacuery mnoasiexaT TYNUKOBBIE M KOJBLEBBIE TEIJIOBbIE CETH, B TOM YHUCIE C
MOBBICUTEIILHBIMA ~ HACOCHBIMU ~ CTAHIMSIMH M JPOCCEIHMPYIOUIUMH  YCTPOWCTBAMU,
paboTarouiye OT 0JTHOTO WIIH HECKOIbKUX UCTOYHUKOB.

[Iporpamma mpeaycMaTpuBaeT TEIJIOTHAPABINYECKUN pacdeT ¢ MPUCOECIUHEHUEM K
CeTH WHIWBHUAYaIbHBIX TEIUIOBbIX MyHKTOB (MTII) m meHTpalbHBIX TEIJIOBBIX MYHKTOB
(ITTI) mo HECKONbKHM JIeCATKaM CXEMHBIX PEIICHHH, MPUMEHSIEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TtemnocHaOXeHUsT MOXKET NPOU3BOIAUTHCS C YYETOM YTEUEeK W3
TEIIOBOM CETH M CUCTEM TEIUIONMOTPEOJICHHS, a TAaK)Ke TEIJIOBBIX MOTEPh B TPYyOONPOBOAAX
TEIJIOBOM CETH.

Pacuer TemnoBBIX mOTEph BeneTCs MO0 MO HOPMATUBHBIM MOTEPSM, JTUOO TIO
(haKkTHUYECKOMY COCTOSIHUIO U3O0JIALIHH.

Pacuerst ZuluThermo moryr pabotaTh Kak B TECHOW MHTErpaluu C
reonH(opManoHHON cuctemoii (B Buae wmonyns pactmmpenus [MC), tak u B Buue
OTJIEJIbHOW OMOMMOTEKM KOMIIOHEHTOB, KOTOpBIE MO3BOJISIIOT BBIMOJHATH pacyeTbl M3
IIPUJIOKEHUM I10JIb30BATENIEH.

CocraB 3aj1au4:

- [TocTpoeHne pacueTHOM MOJENU TEIUIOBOU CETH;

— [TacniopTu3anusi 0ObEKTOB CETH;

— Hananouneii pacdeT TEMIOBOM CETH;



- IloBepouHBIl pacyeT TEIUIOBOU CETH;

- KoHCTpyKTOpCKUI pacueT TEIIOBOH CETH;

- Pacuet TpebyeMoil TemnepaTypbl Ha HCTOYHHUKE;
— KomMmyTanmnonnsie 3agauu;

- [TocTpoeHue nbe3oMeTpuyYecKoro rpauka;

- PacueT HOpMaTUBHBIX OTEPH TEIUIA YEPE3 UOJISALIHIO.

3.1. I'padpuyeckoe mpeacrabiieHne 00bEKTOB CHCTEMbI TEIUIOCHAOKEHHSI €
NMPUBA3KON K TONMOrpa)u4eckoil OCHOBE € MOJHBIM TOMOJOTMYECKHM ONMUCAHHEM
CBA3HOCTH 00HEKTOB

TemnoByl0 ceTh MOXHO HM300pakaThb Ha KapTe, C MPUBS3KONH K MECTHOCTH (I10
KOOpJMHATaM, C MPUBA3KONH K OKPYKAIOIMIMM OOBEKTaM), YTO MO3BOJIUT B JalbHEHUIIEM He
TOJIbKO TMPOBOJUTH TEIJIOTUIPABINYECKUE PACUEThl, HO M pellaTh IPYrue WHKCHEPHBIC
3aJla4yM, 3Has TOYHOE MECTOHAXOXKJIEHUE TEIUIOBBIX ceTell. [IpuMep n3o0pakeHus TErIoBOn

CCTHU Ha KapTe C HpI/IBHBKOﬁ K MCCTHOCTH IIOKa3aH Ha pUCYHKC 1.
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Pucynok 1. H3o0pakeHue TeNJI0BOH CeTH HA KapTe ¢ NPUBA3KONH K MECTHOCTH



Zulu MoxeT paboTaTh KaK B JIOKAJTLHOW CHCTEME KOOpAWHAT (TUTaH—CXeMa), TaK U B
OJIHOH U3 TeorpaduyecKux MPOEKIUM.

Cucrema nojanepxusaet 6oisee 180 natymos, B Tom uuncie [13-90, CK—42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NADS83, EUREF 8§9.
CrucoK MoAepKUBAEMBIX TATYMOB Oy/IE€T pacuINpsATHCS.

Cucrema mpensaraer HabOp MpeIONpeeIeHHbIX cucTeM KoopauHaT. Kpome Toro,
MOJT30BATENh MOXKET 33/1aTh CBOIO CHCTEMY KOOPJIUHAT C MHAWBHIYaTbHBIMU TAapaMeTpaMu
JUTSI TIO/JIEP>)KMUBAEMBIX CHCTEMOM MpoeKIuid. B yacTHOCTH, 3Ta BO3MOKHOCTH TIO3BOJIUT, MPU
M3BECTHBIX MMapaMeTpax (KJII0Yax Mepexo/ia), MpUBA3bIBATh JaHHBIC, XPAHSIIUECS B MECTHOU
cUCcTeMe KOOPANHAT, K OAHOM U3 TI00aTbHBIX CHCTEM KOOPAWHAT.

JlanHble, XpaHsIIHeCs B pa3HbIX CHCTEMaX KOOPJIUHAT, MOXHO OTOOpakaTh HA OJIHOM
KapTe, B OAHOM U3 mpoekuuil. [Ipu 3Tom nepecuer KoopAUHAT (€CiH OH TpedyeTcs) U3 OJTHOTO
naTyMa B JAPYrod U W3 OJTHOM MPOEKIHUU B APYTYIO MPOU3BOAMUTCS MPU OTOOPAKEHUU «HA
JETY».

JlaHHBIE MOKHO MIEPEIIPOCIIMPOBATH U3 OJIHOM CHCTEMbI KOOPAMHAT B IPYTYIO.

Crnenyer OTMETUTH, YTO JIEKTPOHHAS MOJEIb, IPEIOCTABICHHAS 3aKa3UMKOM, ObLTa

BBHITIOJIHEHA B JIOKAIBHOM (MECTHOM) CHUCTEME KOOPIUHAT.

3.2. l'[acnomeaumi 00bEKTOB CHCTEMbI TENJIOCHAOKEHU S

[Ipu pabore B TreoMH(pOPMAIIMOHHONW CHCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCHUTCSI C TIOMOIIBIO MBIIIKK WM 10 KoopauHataM. IIpu 3Tom cpasy dopmupyercs
pacdyeTHass Mozenb. llocime rpaduyeckoro M300paKCHHS CHUCTEMBI TEIIOCHAOKEHHS,
HEOOXOAMMO 3a7aTh PacyeTHBIC MapaMeTpPbl OOBEKTOB M BBIMOJHUTH COOTBETCTBYIOIINE
pacyeTHhl.

TemnoBas ceTh BKIIIOYAET B c€0s1 CJIEIYIONINE OCHOBHBIE OOBEKThI: UCTOYHHUK, YUACTOK
(TpyOOIIpOBOIBI), MOTPEOUTEH U y3IIbI: IEHTpadbHbIe TeruioBblie MyHKTHI (LI TII), HacocHsIe,

3aMOPHYIO U PETYJUPYIOLIYIO apMaTypy, KaMepbl U APYTUE DJIEMEHTBHI.
HUcTouHuk

Hcmounuk — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOM CETH, MOACTUPYIOUIMHA PEKUM
pabotsl kotenpHOM mimu TOIl. B Marematudeckoil MoJenu HCTOYHUK MPEICTABISACTCS
CETEBBIM HACOCOM, CO3JAOIIMM pPacCIojaraéMblid HAmop, W MOANUTOYHBIM HACOCOM,
OTIPENICTISIONINM Harop B oOpaTHOM TpyOompoBoje. YCIOBHOE 0003HaUCHHE MCTOYHHUKA B
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3aBHCUMOCTH OT pEeXHMa pabOThl MPEACTaBIEHO Ha pucyHKe. [Ipm paboTe HECKOIBKHX

HCTOYHHUKOB HAa OJJHY CCTb, OAVH U3 HUX MOJKCT BBICTYIIATb B Ka4CCTBC MMUKOBOM KOTEJILHOM.

L BEMKYEH
‘ OTKHYEH

Pucynok 2. YciaoBHoe u3o0paieHHe HCTOYHMKA

YuyacrTok

Yuacmok — 310 nuHelHbI 00BEKT, HA KOTOPOM HE MEHSIOTCS:

- IaMeTp TpyOoIpoBoaa;

- THUII TIPOKJIAJKH;

- BU/J] U30JISLINH;

- pacxof TEIIIOHOCUTES.

JIByxTpyOHas TemioBasi CeTb U300pa)xkaeTcs B OAHY JIMHUIO U MOXKET, B 3aBUCUMOCTHU
OT JKEJaHWs IOJIb30BATENsl, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATH CTAaHIAPTHOMY
nzoopaxenuto cetu mo 'OCT 21-605-82.

Kak nr000i 0OBEKT ceTH, ydyacTOK HMMEET pa3Hble PEeXHMbl pabOThl, HANpUMED,
«OTKITIOUEH MOJAIOIINID WIH «OTKIIOUEH OOPAaTHBINY», CM. pUCYHOK «PexXUMBbI N300pakeHus

ydacTKa» . Ot PEXKHUMBI MO3BOJIAIOT CMOACINPOBATH MHOI‘OTPY6HBIC CXEMbI TCIIJIOBBIX

CeTen.
Pexum 1 - BrnioueHwl 0da Tp-aa ¥ ¥
Pexum 2 . Beikniouenrel oba Tp-aa T T
Pexum 3 OTrnrouex obpaTHelil Tp-4 T T
Pexum 4 OTkntoveH nogatowuid Tp-a T . T
Mone3osartensckoe nsobpaxeHne ceTn W3obpaxenue cetn no [OCTY 21-605-82

Pucynok 3. M300pakeHHe HECKOJIbKHUX COCTOSIHMM YYacCTKOB, 32/1aBaeMbIX Pa3HBIMH
peKUMaMHU

VY3ea

¥Y3en — 310 cuMBOBHBIN 0OBEKT TEIUIOBOM ceTH. B TEII0BOi ceTu y3namu sIBISIOTCS

BCE OOBEKTHI CETH, KPOME UCTOYHHKA, TOTPEOUTENS U y4acTKOB. B MatemaTudeckoit Moaenu
10



BHYTpPEHHEE IPE/ICTaBICHNE 00BEKTOB (KpOMe MCTOYHUKA, oTpeduTens, nepembraku, L[ TIT
U PEryJIsATOPOB) MOJEIUPYETCS ABYMs y3J1aMH, YCTAaHOBJIEHHBIMHU Ha MOAAIOILEM U 0OpaTHOM

TpyOONnpoBOIaX.

Tennosad KamMepsd

@ paszseTBEneHue

»- cMeHa anameTpa

Pucynok 4. VYciaoBHoe n300paxeHue y3JjJ0BbIX 00bEKTOB

ITpocTBIM Yy31I0M B MOJENIN CUUTAETCs JIFOOOH y3€l, YbHM CBOWCTBA CIIELUAIBHO HE
oroBopeHsbl. [IpocToil y3ea ciy>KUT TOIBKO JUIsl COeAMHEHUS y4acTKOB. TakuMu y3naMu 1is
MOJIETIN SIBJISIIOTCSL TEIUIOBbIE KaMephbl, OTBETBIEHUS, CMEHbl JAMAMETPOB, CMEHA THUIA

IMPOKJIaAKH WUJIN THUIIA U30JIA0WU U T. 1.
I_IEHTpaJIbHLIe TCIJIOBbIC IITYHKTBI

Henmpanonuoiit mennosou nyukm (LTI) — 5T0 Yy3en JOMOTHUTEIBHOTO
peryiupoBaHus U pacipeiesieHus] TeII0oBoi sHeprun. Hanuune Takoro y3ia noapa3ymeBaer,
YTO 3a HUM HaXOAMUTCS TYNUKOBAs CETh, C MHAMBHAyalbHbIMU noTpedOutensimu. B LTII
MOET BXOJUThH TOJIBKO OJWH YYaCTOK M TOJBKO OJAMH YYaCTOK MOXKET BBIXOAUTH. [Ipuuem
BXOJIALIUHI y4aCTOK UJET CO CTOPOHBI MarCTPaIH, a BBIXOIALIUHN y4aCTOK BEIET K KOHEUHBIM
noTpedutensmM. Bayrpennss xoaupoBka L[TII 3aBUCHUT OT ero cxemsl NMPUCOSTUHEHUS K
TEIUIOBOM CeTHU. DTO MOXET ObITh T'PYNIOBOW 3J€eBaTop, I'PYMNIOBONM HACOC CMEIIEHUs,
HE3aBHUCHUMOE MOJKJII0YEHUE Tpymnmbl notpeduteneit, 6oinepsl Ha I'BC u T.1. Ha nannsiii

MOMEHT B PacIopsDKeHUH TojIb30BaTens 28 cxeM npucoenudenus [[TII.

o

urr-1

o

Marnctpane
r
r
r
r

o

Pucynoxk 5. M3o6paxenue LITII
11



BenoMorare/ibHbIM YYaCTOK

Bcnomozamenwsuuslit yuacmok — yKa3blBaeT Hayajlo TpPYOONPOBOIOB TOPSUETO
BOJIOCHAOKEHMUS TP YeThIpeXTpyOHo# TertoBoi cetu nocie LITIL. Dt1o HeGonbIoi yuyacTok
3aKaHYMBAETCS MPOCTHIM Y3JIOM, K KOTOPOMY TMOJIKJIIOYAeTCsl TPYyOONpPOBOJA TOPSYETO

BOJIOCHA0KEHHUS, Kak Mmoka3aHo Ha puc 6 «llogkimrouenue Tpydonposoga I'BCy».

BcnomorarensHbIA
y4actok ana LUTN

i 5
LT ©

Pucynok 6. Iloakarouenue Tpydonposoaa I'BC
IHoTpeduTenn

Ilompeoumens — 3T0 KOHEYHBIN 0OBEKT yIaCTKa, B KOTOPHIN BXOUT OJWH MOAAONITHN

Y BBIXOJUT OJIMH O0OpaTHBIN TpyOoIrpoBo ] TemnoBoi cetu. [log moTpeduTenemM noHuMaercs

. BEMKOYEH
. OTENKYeH

Pucynok 7. ¥Ycii0BHOe n300paxeHune norpeduTeis

a0OHEHTCKHUI1 BBOJ B 3aHHUE.

[ToTpebuTtenp TEIIOBON JHEPTUM XapaKTEPHU3yeTCs pacueTHBIMH Harpy3kKaMH Ha
CHUCTEMY OTOIUICHMS, CHUCTEMY BEHTWISIIMU W CHCTEMY TOPSYErOo BOJOCHAOXKEHUS W
pacyeTHBIMU TeMIIEpaTypaMu Ha BXOJE, BBIX0JIe OTPEOUTENS, U pacueTHON TeMIepaTypoi
BHYTPEHHETO BO3/1yXa.

B ogHonuHEHOM NpeacTaBIeHUH TOTPEOUTENh — 3TO Y3JI0BOM JIEMEHT, KOTOPBIi
MOJKET OBITh CBSI3aH TOJBKO C OJJHUM YYaCTKOM.

BayTpeHHsst konupoBka TOTpeOUTENs CYIIECTBEHHO 3aBHUCHUT OT €ro CXEMbl
NPUCOSIUHEHUSI K TEIUIOBOM ceTr. CXeMbl MOTyT OBITh 3JEBATOPHBIE, C HACOCHBIM

CMCIICHHUEM, C HE3aBUCHUMBIM IIPUCOCANHCHUEM, C OTKPBITBIM HUJIN 3aKPBITHIM OT60pOM BOJBI

12



Ha ['BC, c perynaropamu TemrepaTypsbl, OTOIUIEHUS, pacxojia U T.4. Ha maHHbIT MOMEHT B
pacnopshKeHUU nojb3oBarens 31 cxeMa nprucoeJuHeHUs ToTpeduTenei.

Ecnu B 31aHUM HECKOJBKO Y3JI0B BBOJIA, TO 00BEKTOM «IIOTPEOUTEIH) MOKHO OINUCATh
Kbl BBOA. B TOXKe BpeMs Kak OJuH MOTpeOUTEIb MOKHO OMUCATh IIEJIbIN KBapTall WU

3aBOJI, 33/1aB JJIsl TAKOTO NOTpeOUTENss 0000IIEHHBIE TEIJIOBBIE HATPY3KH.
O000meHHbI NOTpPEOUTEIb

Ob00wennvlii.  nompedumens — CUMBOJBHBIA OOBEKT TEIUIOBOW  CETH,
XapaKTEePU3YIOMUNUCS  TOTPeOIIeMBIM  pPacXoJOM CETeBOM BOJBI WM  3aJaHHBIM
CONpOTHBIICHHEM. TakuM TOTpeOUTEIEM MOXKHO MOJCIHPOBaTh, HAMpUMeEp, OOIIYIO
Harpy3Ky KBapraa.

YcnoBHoe 0003HaYeHHE OO0OOIIEHHOTO0 TOTPEeOUTENIs B 3aBUCHUMOCTH OT PEKHUMa

paloThI IPEACTABICHO HA PUCYHKE HIKE.

BKNKOYeH
OTKNTHOYeH

Pucynok 8. M3o0paxeHue 0000111eHHOT0 NOTPeONTEIIA

Takoit 00BEKT yA00HO HCIOJIB30BaTh, KOT/Ia BOSHUKAET HEOOXOAMMOCTh PACCUUTATh
TUAPABINKY CeTH 0e3 WH(opManuu O TEIJIOBBIX HAarpy3kax M KOHKPETHBIX CXeMax
NMPHUCOSIMHEHHS MTOTpeOuTENel K TerIoBol cetn. Hampumep, mpu pacuere MarucTpaibHBIX
cerelt nHGOPMAITUU O KBAPTAIBHBIX CETSIX MOXKET HEe ObITh, a JJI OIIEHKHU MOTEPh HAMopa B
MarucTpaisix JOCTaTOYHO 3a7aTh OOOOIIEHHBIE pPACXOJbl B TOYKAX MPUCOCTUHEHUS
KBapTAJIOB K MaruCTPAJIbHOW CETH.

B onnonuHeliHOM uW300pakeHMHM HE TpedyeTcs MOJKIYaTh OOOOIIECHHBIN
MOoTpeOUTeNb Ha OTACIBHOM OTBOJIAIIEM y4acTKe, KaK B Cydae MpocToro norpedutens. To
€CTh B JTOT y3€J MOXET BXOJWTh W/WIM BBIXOJWUTH JI000€ KOJIMYECTBO YYacCTKOB. IDTO

IIO3BOJIACT 6BICTpO u yI[O6HO, C MUHUMAaJIBbHBIM KOJIMYCCTBOM HMCXOAHBIX JaHHBIX.

13
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HCTOMHMK OG0GIWEeHHbI2 NOTPeGHUTEN!

Pucynok 9. BapuaHThl BKiIIOYeHHe 00001IEHHBIX OTPeduTE IeH
3agBuKKa

3aoeurcka — >TO CUMBOJIBHBIN OOBEKT TEIUIOBOM CETH, SIBISIOUIUIICS OTCEKAIOIIUM
YCTPOMCTBOM. 3aJBMXKKA KpPOME JBYX pPEXKHUMOB pPabOTBHl (OTKPBITA, 3aKphITa), MOXKET
HaXOJIUTHCS B MIPOMEKYTOUYHOM COCTOSIHIH, KOTOPOE OMPEIEIACTCS CTENEHBIO €€ 3aKPhITHS.

HpOMC)KYTO‘IHOC COCTOAHUC 3aJIBUXXKH JOJDKHO OIIPCACIIATCA IIPpU eé PCKUMC pa6OTBI.

‘ <| OTKPBITA

N 3aKpbITa

Pucynok 10. ¥YciioBHOe n300paxeHne 3a1BHKKH

VYcioBHOEe 0003HAUEHHE 3aIIOPHO—PETYIUPYIOLIEr0 YCTPOHCTBA B 3aBUCUMOCTU OT
pexuma paboThI:

3a1BUKKA B OJHOJMHEHMHOM H300paXK€HUU IPENCTaBIICTCS OAHUM Y3JIOM, HO BO
BHYTPEHHEM IPEJCTaBICHUM B 3aBUCHMOCTH OT 3a/laHHBIX MapaMeTPOB B CEMAHTHUYECKOU
0a3e JaHHBIX, MOXET ObITh YCTaHOBJIIEHa Ha o0oux TpybonmpoBogax PucyHox

11«OaHoNMHEWHOE U BHYTPEHHE MPEACTABICHUE 3aABUKKID).

e -

b—
a

Pucynok 11. OnHo/iMHeliHOe H BHYTPEHHe NpeacTaBJIeHUE 32IBHAKKH
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Ilepembruka

Ilepembiuka — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOW CETH, MOACIIUPYIOMIMHA y4acTOK
MEX 1y TOJAIONUM U OOpPaTHBIM TPYOOIIPOBOIAMHU.

VYcnoBHOe 0003HaUE€HHWE TMEPEMBIYKM B 3aBUCHUMOCTHM OT pEXHMMa pabOThI

IPEJICTABICHO HA PUCYHKE HUXKE.

OTEPBITA

3dKpbITa

Pucynok 12. YciioBHOe npeacTaBjieHHe NePeMbIYKH

[Iepempluka MO3BOJSAET CMOJEIUPOBATH YYACTOK, COCAMHSIONIMN MOMAIOMUNA U

o0OpaTHbIN TpyOOITPOBOIBL. B 3TOT y3e1 MOXKET BXOUTH U/UITH BBIXOJIUTH JIF000€ KOJTUYECTBO

— =%

Pucynok 13. Ilepembruka

Y4aCTKOB.

Tak kak rmepeMbpldyka B OJHOJMHEHHOM HM300paKEHHH IPEACTaBJICHA Y3JIOM, TO IS
MOJICIUPOBAHUSI COCIUHECHHUS MEXAY MOJAIONUM TPyOOMpPOBOJAOM OJHOTO YyYacTKa H
00paTHBIM  TPYOONPOBOJOM  JIPYTOr0  y4acTKa OJHOTO JJEMEHTa  «IIEPEMBIUKay
HegocTaTouHo. [ToHago0sTCs emie ABa y4acTka: OJIUH TOJBKO MOJIAIOIINM, APYTOM — TOJIBKO

0OpaTHBI.

Pucynok 14. CoeanneHue Me:K1y MOJAI0IMM TPYOONPOBOAOM OHOI0 Y4AaCTKA U OOpPaTHBIM
TPY0OONIPOBOAOM APYroro y4acTka

15



HacocHas cranuus

Hacocnasa cmanyus — CUMBOJBHBI OOBEKT TEIUIOBOW CETH, XapaKTEPHU3YIOITHICS
3aJJaHHBIM HAIIOPOM HMJIU HAIIOPHO—PACXOIHOW XapaKTePUCTUKON YCTAaHOBICHHOTO HAacoca.

HacocHas ctaHIus B OJHOJTMHEHHOM N300pa)kKeHUH MPEICTABISACTCS OTHUM y37IoM. B
3aBHCHMOCTH OT TAOJWYHBIX IMApaMETPOB ATOTO y3Ja HACOC MOXET OBITh YCTAaHOBIIEH Ha
MOTAFOIIEM HJIM 0OpaTHOM TPyOOIpPOBOE, TMOO Ha 000UX TPYyOOIPOBOJAaX OJHOBPEMEHHO.
Jl1is 3a1aHus HATIpaBJICHUS IEHCTBUS HACOCA B 3TOT y3€Il TOJIBKO OJJUH Y9aCTOK 0053aTEeIIbHO

AOJDKCH BXOAWUTH U TOJIBKO OAWH YHaCTOK JOJIKCH BBIXOJUTh.

Oo— 0

e e

Pucynok 15. HacocHasi cranuus

Hacoc MoxxHO MozmenupoBaTh AByMsI crioco0amu: JUO0 Kak MAeaTbHOE yCTPOHCTBO,
KOTOpPO€ HW3MEHSET JaBJICHHE B TPyOONMpPOBOJEC Ha 3aJaHHYIO BEIMYHMHY, JIMOO Kak
YCTPOWCTBO, paboTaroliee ¢ yd4eTOM peaJbHOW HAIOPHO—PACXOJHON XapaKTePUCTUKH
KOHKPETHOTO Hacoca.

B mepBoM cnydyae mpocTo 3ajaeTcs 3HaueHHE HArmopa Hacoca Ha MOMAIOIIEM H/HITH
oOpaTHOM TpyOompoBoe. Ecnu 3HaUeHne Harmopa Ha 0JTHOM U3 TPYOOIIPOBOIOB PABHO HYJIO,
TO HACOC HA ATOM TPYOONPOBOIE OTCYTCTBYET. ECIN 3HaUeHHE HAITOpa OTPULIATENIEHO, TO 3TO

03HAYaeT, YTO Hacoc paboTaeT HABCTPEUy BXOAIIEMY B HETO y4acTKy.
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Pucynok 16. Ilbe3omerpuueckue rpapukmn

Ha pucyHke BUIHO, KaK pa3Iu4yHble HAIIPABICHUS yYaCTKOB, BXOASIIUX U BBIXOASIINX
U3 Hacoca B COYETAHWU C Pa3HbIMM 3HAKaMH HAamopa, BIMSIOT Ha pe3ylbTaT pacyera,
OTOOpa)KEHHBIN Ha MbE30METPUUECKUX IpaduKax.

Korna 3agaeTcst ToJIbKO 3HaY€HUE HAIMOpa Ha HACOCE, OHO OCTAETCSl HEU3MEHHBIM HE
3aBUCUMO OT MPOXOIAIIETO Yepe3 HACOC Pacxo/ia.

Ecau monenupoBath paboTy Hacoca ¢ yuetom ero QH XxapakTepuCTUKH, TO CIETyeT

3a/1aTh PacxXo/bl M HAOPBI HA TpaHULAX paboyell 30HbI Hacoca.

Hmaz|
Hmin ‘\
~
Gmin (s

Pucynok 17. HanopHo—pacxogHasi XapaKTepHuCTHKA HACOCa

[lo 3amaHHBIM JBYM TOYKaM ompenensercss napabona ¢ MaKCUMyMOM Ha OCH
JIABJIGHUH, 1O KOTOPOH pacueT u OyIeT OmpenesaTh Hamop Hacoca B 3aBHCUMOCTH OT
pacxona. Cneayer OTMETUTh, YTO XapaKTEpPUCTHKA, 3a/laBaeMas TakKUM oO0pa3oM, MOXKET
OTIIMYATHCS OT PEeabHONM XapaKTepUCTHUKM Hacoca, HO B Mpenenax pabouel obiactu obde

XapaKTCPUCTUKHU TIPAKTUYCCKHU COBIAAAKOT. I[J'I?I OIMMMCaHHA HCCKOJbKUX TMapalJICJIbHO
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paboTaroIuX HAcoCOB JOCTaTOYHO 3aJaThb HX KOJMYECTBO, WU  PE3yJIbTHpYOLIas
XapaKTepHUCTHKa OyJeT ompeeneHa Mpyu pacyeTe aBTOMaTHIECKH.

Tak xak Hamopbl Ha IpaHuLIax paboyeil obiacTu Hacoca OepyTCsl U3 CIIPAaBOYHUKA U
BCETJa TOJIOKUTENbHBI, TO HAIlPaBJICHUE NEHCTBUS TAaKOro Hacoca OyIeT OmpeAemsThes

TOJIHKO HAIpaBICHHEM BXOJSIICTO B y3€J yUacTKa.
JIpoccempyroniue ycTpoiicTBa

Jpoccenupyromue yCTpoicTBa B OAHOJMHENHOM MPEICTABICHUH SBJISIOTCS y3JIaMH,
HO BO BHYTPEHHEH KOJMUPOBKE — ATO JOMOJHUTEIbHBIE YYACTKH C TOCTOSIHHBIM WIIU
MEPEMEHHBIM CONMPOTUBIEHUEM. B Apoccenupyronumii y3en o0s3aTesbHO JOJIKEH BXOJIUTH

TOJIBKO OJIUH Y4YaCTOK, U TOJIbKO OJJMH Y4aCTOK M3 y3Jia JOJ’KCH BbIXOAUTD.

Ha nogawyssm mpySonpoboge Sreg

- X ﬂi R - t . & -
& o}

Ha oSpamuon mpySonpofioge

L - 4 - 3
O ih O
(et e - i
Sreg

Pucynok 18. Jlpoccenupyiounye ycTpoiicTa
JpocceabHasi maiida

Jlpoccenvnasn wiaiiba — 3170 CUMBOJIBHBIN OOBEKT TETIJIOBOW CETH, XapaKTEPU3yeMbIi
(buKCUpPOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiosl. JlpoccenbHas maiiba
MMeeT JIBa pexuMa paboThl: BEIYMCIIsIEMas U yCTaHaBIMBaeMasi. Y cTaHaBIMBaeMas 1aiba —
3TO HEPEryJIUpyeMOe CONPOTUBIICHHUE, TO BEIMYMHA TaCUMOro 1ai0oil Hamopa 3aBHCUT OT

KBaJipaTa, MPOXO/SILIEro yepes maidy pacxoja.

BeivMcnAsman wanba

[ | YeTaHaenMeaeman wWaiba

Pucynok 19. YcinosHoe npeacrasiieHue maiobl
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Ha pucyHke BU/IHO, KaKk MEHSAIOTCS IOTEPH HA 1aH0€, yCTAaHOBJIEHHOHN Ha MOAAI0LIEM

TpyOOINpoBOie, IPHU YBEITUUEHUH pacxoja yepe3 Hee B JiBa pasa.
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Pucynok 20. XapakTepuCTHKH JpocceIbHbIX A0
Peryasitop naBiaeHust

Pezynamop oOaenenusa — YCTPOWCTBO C IMEPEMEHHBIM COMPOTUBICHUEM, KOTOPOE
MO3BOJISIET TTOIJIEP>KUBATH 3a/IaHHOE JIAaBJICHUE B TPYOOTPOBO/IE B ONPEICIICHHOM JIhaTa3oHe
W3MEHEHUA pacxoa. Perynsatop naBieHUs MOXET yCTaHABIMBATHCS KaK HA MOJAIOIIEM, TaK

¥ Ha 00paTHOM TPYOOIPOBO/IE.

G=12.5 G=25_0
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Pucynok 21. Peryasitop nasiieHusi

Ha pucynke noka3zaHo, 4To NpH yBEJIWYEHUHU B JIBa pPa3a pacxojla 4yepe3 peryssrop,
YCTaHOBIIEHHBI B OOpaTHOM TPYyOOIIPOBOJE, NABJICHHUE B PETYIUPYEMOM Y3JI€ OCTAeTCs
MOCTOSIHHBIM.

BenuunHa CONpOTHUBIIEHHS pEryjasTOpa MOXKET M3MEHAThCA B Mpeaenax oT
OECKOHEUHOCTH 10 CONPOTHUBJIEHMS IOJHOCTBIO OTKPBITOrO peryndropa. Eciam ycnoBus
PpaboThI CETH 3aCTaBISAIOT PErYJSTOP MOJTHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETyJINPYEMbIN IPOCCENNPYIOINN y3€.
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Peryasitop pacnojiaraeMoro Hamopa

Pezynamop pacnonazaemozo nanopa — >T0 CUMBOJIbHBIA OOBEKT TEIIOBOU CETH,
MO/IICPKUBAIOIINH 3aJTaHHBINA pacIoiaraeMblid Harmop mociie ceosl.

PaGora perymsatopa pacmoyiaraeMoro Hamopa aHajJoru4yHa paboTe peryistopa
JIABJICHUsI, TOJILKO B 3TOM CIIy4ae PETYJIATOpP CTapaercs AeprKaThb IOCTOSIHHOM 3aJaHHYIO

BCIIMYNHY pacliojiaracMoro Halropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatoliem TpyGonpoeoe

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHoMm TpyGonpoBsoge

Pucynok 22. Ycji0BHOe npeAcTaBJIeHHE PEryJIsiTOPOB HANOPa
Peryasitop pacxona

Pezynamop pacxooa — 5To CUMBOJIbHBIN OOBEKT TEIJIOBOW CETH, MOACPKUBAIOIINN
3aJJaHHBIM TI0JIH30BATEIIEM PACXO/I TETUIOHOCUTEIIS.

PerynsTop MOXHO ycTaHaBIMBaTh, Kak Ha TOJAIONIEM, TaKk M Ha OOpaTHOM
TpyoonpoBome. K pabore perymsaropa pacxoga MOXKHO OTHECTH BCE CKa3zaHHOE IIPO

PETYIATOPBI JaBJICHUA.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoge

ﬁ perynaTtop pacxoaa Ha o6paTHoM TpyGonposoae

Pucynok 23. ¥YcJji0BHOe npeAcTaB/IeHHe PeryJsiTOpoB pacxoaa

B cymectByromux 6a3zax ganHeix «ZULU» mnpemycMaTpuBarOTCsS CTaHIApTHBIC
XapaKTEPUCTUKU 10 MPUBEICHHBIM BBIIIE TUIIAM 0OBEKTOB CUCTEMBbI TEIIJIOCHAOKEHHUSL.

CoctaB uH(poOpMaMM MO KaXIAOMY TUIY OOBEKTOB HOCUT Kak HH(OPMATHUBHBIM
Xapakrep (Hanpumep, UIsi UCTOYHUKOB — HAaWMEHOBAaHUE MPEANPUATHSA, HaUMEHOBaHUE
MCTOYHUKA, JJIsl TOTpeduTenel — aapec y3iia BBOJa, HAMMEHOBaHUE y3Jia BBOJA U T.J.), TaK U
HEOOXOAUMBIN 17151 QYHKIIMOHUPOBAHUS pACU€THONW MOAENH (Hampumep, JUIsi HCTOYHUKOB —
reojie3nyeckas OTMETKa, pacueTHas TeMIepaTypa B MOJAIOLIEM TPpyOONpoBoOJe, pacueTHas

TeMIiepatypa XoJoaHou Bojbl). [loHOTa 3amoHeHus 6a3bl JaHHBIX IO TTapaMeTpaM 3aBUCHUT
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OT HalIM4Yugd HUCXOAHBIX JAaHHBIX, MPCAO0CTAaBJICHHBIX 3aKa3uynukoM H OIMPOIICHHBIMHA
CY6’B€KT&MI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJICHHOT'O ITYHKTA.
HpI/I JKCJIAaHWHK T10JIB30BAaTCIsI, B CYHICCTBYIOIIUC 0asbl JAaHHBIX IIO 00BEKTaM CeTH

MOKHO I[O6aBI/ITI) JOITOJIHUTCIJIbHBIC ITOJIA.

3.3. IlacnopTu3anusi U ONHCAHWE PACYETHBIX €IUHHI] TEPPUTOPHAIHLHOIO
NeJieHUs, BKJIKOYas A IMUHUCTPATHBHOE

ONEeKTpOHHAs MOJENb NO3BOJIAET HAIVISIAHO HAa TONOOCHOBE CEIBCKOTO IOCEJICHUS
pasrpaHU4YUTh W MACHOPTU3MPOBATH CAMHUIBI TEPPUTOPUAIBHOTO JACNIeHHs. Takumu
IPaHULIAMU TEPPUTOPUATIBHOTO JIETICHUSI MOTYT SIBJIATHCS:

- KaJlaCTPOBBIE KBapTAaJIbI;

- TEIJIOCETEBBIE PANOHBIL;

- IUTAHUPOBOYHBIE PAallOHBL;

- aIMUHHCTPATUBHBIC PAiOHBI.

Cerka palilOHUPOBaHUs, HAHECEHHAsI B AJIEKTPOHHOM MOJEIIHN, MO3BOJISIET MIPUBSA3ATh
0a3y JaHHBIX, COCTOSIYIO U3 CBEJCHUN, BXOJSAIINX B MACIOPT €IMHUIIBI TEPPUTOPUATHHOTO
JIEJIEHUS, K IJIOIAAHOMY OOBEKTY, ONPEEISIIOIIEMY I'paHuLbl 3T0i enuHulbl. ['paduuecku,

AIMHUHHUCTPATUBHOC JACJICHUC CCIIbCKUX IMOCEJICHUI.

3.4. I'mapaBiauveckuii  pacyer  TeIIOBBIX  ceTeid  Jil000il  cTemeHH
3aK0JIbLIOBAHHOCTH, B TOM 4HCJIe THAPABJNYECKHI pacyeT NMPH COBMECTHOW padorte
HECKOJIbKHUX HCTOYHUKOB TEIJIOBOI JHEPTUHU HA eJUHYIO TEIJIOBYIO CeTh

TermnmoruapaBirueckuii pacyeT MporpaMMHO—pacueTHoro komiuiekca ZuluThermo
BKJIIOUAET B ce0sl MOJIHBINA Ha0Op (PYHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLINE UM
UH(POPMAIIMOHHBIE CTPYKTYPHI 0a3bl JaHHBIX, HEOOXOAUMBIX IS TUAPABIMYECKOTO pacyeTa
Y MOJICTMPOBAHUS TEIUIOBBIX CETEH.

Pa3mMepHOCTh paccUMTBHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbLIOBAHHOCTH, a
TaK)K€ KOJIMYECTBO TEIJIOUCTOYHUKOB, pa0OTAIOMIMX Ha OOIIYIO CETh — HE OIrPaHUYEHBI.

[Tocne co3ganus pacueTHOM MaTeMaTHYeCKOH MOAENH ceTh u  (POpMHUPOBAHHS
NACHOPTU3ALNU KaXKJI0T0 00BEKTa CETH, B MOJIYYHMBILIEHCS 3JIEKTPOHHON MOJIENN NIOCEIEHUS
MOTYT BBITIOJIHSTHCS pa3JIMYHbIE TEIUIOTUIPABINYECKUE PACUETHI.

Pacuer cucreM TemnocHaOXeHUs MOYKET NPOU3BOJAUTHCS C YUYETOM YTEUEK W3

TEMJIOBOM CETH U CUCTEM TCHJ’IOHOTpCﬁHGHI/IH, a TaKKC TCIJIOBBIX IMOTCPH B TPY6OHpOBOJIaX
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TEIUIOBOM ceTH. PacueT TemnoBbIX NOTEPh BEAETCS MO0 IO HOPMATHUBHBIM IOTEPSM, JIMOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JIALIUY.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnopTupoBanbl B MS Excel, HarmsanHo
IPEJCTABIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpPACKM M INbE30METPUYECKUX I'padUKOB.
Kaprorpaguueckuii Marepuasl U cxema TEIUIOBBIX CETE MOXKET ObITh O(hOpMIIEHa B BHJIE
JIOKYMEHTa C UCII0JIb30BAHUEM MAKETa Ie4aTh

B nactosimee Bpemsi B coctaB pacueroB [IPK Zulu Thermo Bxomutr 6 Tumos
T'MIPaBIMYECKOrO pacyera:

- HaJIaI04YHbIN pacyer;

- IIOBEPOYHBIN PACYET;

- KOHCTPYKTOPCKHUI pacuer;

- pacueT TeMnepaTypHoro rpapuka;

- pacuer HaJe)KHOCTH;

- pacdCT HOPMATHUBHBIX IIOTCPb TCILJIA YCPE3 U30JIALHIO.

Hanaxo4Hblil pacueT TeMJI0BOH CeTH

[lenpr0 HamagOYHOrO pacyeTa SBISETCS OOECIeUeHHE IMOTPEOUTENeH pacyeTHBIM
KOJIMYECTBOM BOJIbI M TEIUIOBOM SHEPruu. B pesynpTaTe pacdera OCyIIECTBISETCS MOI00p
AJIEBATOPOB M KX CONEN, MPOU3BOIAUTCS PACUET CMECUTEIBHBIX M JPOCCEIUPYIOMIMNX
YCTPOWCTB, OMpPEAEIIeTCS KOJWYECTBO M MECTO YCTAaHOBKHM APOCCENBHBIX Mmai6. Pacuer
MOXET TPOU3BOJUTHCSA TMPU HM3BECTHOM pACMOJIAra€MOM HAMOpPEe HAa MCTOYHUKE U €ro
aBTOMATHYECKOM ITOJ00pe B cIydae, €Civ 3aJIaHHOT0 Haropa HeJ0CTaTOYHO.

B pesynbTaTe pacuera onpenensitoTcs pacxoabl U MOTEPU HAopa B TPyOONpoOBOax,
HaIloOphI B y3J1aX CETH, B TOM YHCJIE pacIoyiaraeéMbple Halmopsl y moTpeduTenei, TeMmneparypa
TETJIOHOCHUTEIS B Y3JIaX CETH (MPU yueTe TETUIOBBIX MOTEPH), BETUUMHA U30BITOYHOTO HAIlOpa
y moTpeOuTeseH, TemepaTypa BHyTPEHHETO BO3IyXa.

JlpoccenupoBaHre H30BITOYHBIX HAMOPOB Ha aOOHEHTCKUX BBOJAX MPOU3BOJST C
MOMOIIIBIO COTEN DJIEBAaTOPOB W JPOCCENbHBIX ImMaitd. JlpoccenpHble MmIaliObl TIEpena
aOOHEHTCKMMHU BBOJIaMU yCTAHABIIMBAIOTCS aBTOMATHUYECKH Ha TMOJAOIIeM, 0OpaTHOM WU
060oux TpyOOMpOBOAaX B 3aBUCMMOCTU OT HEOOXOJUMOTO ISl CUCTEMBI THIPABINYECKOTO
pexxuma. [Ipu paboTe HECKOIBKIX HCTOYHUKOB Ha OJTHY CETh OMPENIEIIIeTCS pacipeieicHIe

BOJAbl M TEIUIOBOM OJHEPruu MexAy wucTouyHukamu. [logBoauTcss OamaHC TO BOAE H
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OTIIYIIEHHOM TEIMJIOBOM 3HEPrUeil MeXay MUCTOUHMKOM U noTpedutensmu. Onpenenstorcs
HOTPeOUTENIM M COOTBETCTBYIOIIUMI MM HMCTOYHHMK, OT KOTOPOI'O JaHHblE NOTpeOuTesn

MTOJTY4YarOT BOJIY Y TEIUIOBYIO SHEPTHIO.
IToBepo4HbIi pacueT TENJI0BOM CeTH

Llenpro MOBEPOUHOTO pacyera SBISETCS ONpeneieHue (AKTUYECKUX pacxoioB
TEIUIOHOCUTENI Ha YyYacTKaxX TeIUIOBOM CeTH M y moTpedutesneil, a Takke KOJIMYECTBE
TEIJIOBOM HHEPruM, MOoJIydaeMoil mMoTpeOuTelieM NpH 3aJaHHOW TeMIepaType BOJBI B
MOJIal0IeM TPYOOIIPOBO/IE U PACIIOIaraéMOM HAIope Ha UCTOYHUKE.

CoznanHasi MaTeMaTH4eckass MMHUTAIlMOHHAs MOJENb CHUCTEMBI TEIJIOCHA0KEeHHUS,
Cy>Kamias JJisl peeHHS IOBEPOYHOM 3aauu, O3BOJIAET AaHAIM3UPOBATh THAPABINYECKUN U
TEIUIOBOM PEXHUM pabOThl CHCTEMBI, a TaK)Ke MPOTHO3UPOBATH M3MEHEHHUE TEeMIIEPaTyphl
BHYTpPEHHEro0 BO3[yXa y morpeOutesneil. PacueTsl MOryT HpPOBOIUTHCS TPH Pa3TUUHBIX
UCXOJIHBIX JIaHHBIX, B TOM YHCJIE€ aBapUIHBIX CHUTYyalUsX, HANPHUMEpP, OTKIIOUECHUU
OTAEJIBHBIX YYAaCTKOB TEIUIOBOW CETH, MEpPENadyd BOJAbI M TEIIOBOW SHEPrUM OT OJHOTO
HCTOYHUKA K JIPYrOMY MO OJHOMY M3 TPYOOIIPOBOJIOB | T.]I.

B pesynbraTe pacuera omnpeensroTcs pacXobl U MOTepU HArmopa B TPyOONpoBoOIax,
HaTophl B y3/1aX CETH, B TOM YHCJIE pacrnojiaraéMble Halophl y noTpedureneil, remmneparypa
TEIUIOHOCUTENSL B y3J1aX CeTH (NP ydyeTe TEeIJIOBBIX MOTEpb), TeMIIepaTypbl BHYTPEHHETO
BO3/lyXa y MOTpeOuTenen, pacxoabl U TeMIepaTyphbl BOJbI Ha BXOJE U BBIXOJAC B KaXKIYIO
cuctemy terionorpednenus. Ilpu paboTe HECKOIBKMX WCTOYHMKOB Ha OJHY CeTh
ONpeAeNsieTcsl pacupeieieHue BOAbl W TEIUIOBOM SHEPIrUM MEXKAY HCTOYHUKAMU.
[TonBoguTcst GajaHC MO BOJIE M OTHYIIEHHOHN TEMJIOBOW AHEPTrUEd MEXy UCTOYHHKOM U
norpedurensimMu. Onpenenstorcs MOTPEOUTENM W COOTBETCTBYIOUIUN MM HMCTOYHHK, OT

KOTOPOI'O JaHHBIE MOTPEOUTENH MOIYUYAIOT BOJY U TEILUIOBYIO SHEPIHIO.
KoHcTpyKTOpCKHIT pacyeT TemJIoBO# ceTH

[lenpr0  KOHCTPYKTOPCKOTO  pacyeTa  sABJISCTCS  ONPENEICHUE  JTHaMETPOB
TPyOOIIPOBOIOB TYNTUKOBOM U KOJIBLIEBOM TEIJIOBOM CETH MPH MPOITYCKE IO HUM PAaCYETHBIX
pacxo10B MpH 33JaHHOM (MJIM HEU3BECTHOM) paclojaraéMoM Halope Ha UCTOYHHKE.

JlanHass 3amaya MOXKeT OBITh HCIONB30BaHA MPHU BbIJAU€ pa3pelieHus Ha
NOJKJIIOYEHNE MOTPEeOUTENe K TEIJIOBOM CeTH, TaK KaK B KAauyeCTBE MCTOYHHMKA MOKET

BBICTYIIATh JIIO0O0M y3€Il CUCTeMBI TEIIOCHA0XKEeHU I, HalpUMep, TeruioBas kamepa. s 6onee
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ruOKOTO pelIeHHus TAaHHOW 3aJadyd IMPelyCMOTPEeHa BO3MOXKHOCTh M3MEHEHHUS CKOPOCTH
JBUKEHUS BOJABI M0 y4acTKaM TEIJIOBOM CETH, YTO MPUBOAUT K U3MEHEHHUIO JUAMETPOB
TpyOOINpOBO/Ia, @ 3HAYUT U PACIIOIAraEMOI0 HAllopa B TOUKE IMOAKIIOYEHUS.

B pesynbpraTe pacuera ompeneisioTcs IuaMeTpbl TpyOONpOBOAOB TEIIOBOM CETH,
pacroiiaraeMbplii Hamop B TOYKE MOIKIIOYEHHUS, PACXOJbl, MOTEPH HANoOpa M CKOPOCTH

JBUKEHUS BOJIBI HA YYacTKaX CETH, pacliojiaraéMble Harmopbl Ha MOTPEOUTETAX.
Pacuyer TemneparypHoro rpajgpuka

ueHBIO pacdcTa ABJEACTCA OIPCACICHUC MHUHUMAJIBHO H606XOHHMOﬁ TCMIICPATYPhBI
TCINIOHOCUTCIIA Ha BBIXOAC W3 HMCTOYHHKA JIA oOecreyeHus Y 3aJaHHOTI'O HOTpe6I/ITCJI}I

TEMIIEpaTypbl BHYTPEHHETO BO3/IyXa HE HIKE PACUETHO.
PacuyeTr Hajge:KHOCTH

Llenpto pacuera sABIISETCA OLEHKA CIIOCOOHOCTH JAECUCTBYIOIIUX U MPOEKTUPYEMBIX
TEIUIOBBIX CETe HaJeKHO oOecrnevyrBaTh B TEUEHHE 3aJaHHOTO BpPEMEHH TpeOyembie
PEXHUMBI, IMapaMeTpbl M KaueCcTBO TEIIOCHAOXKEHUS KaXJ0ro NOTpeOUTENs, a Takke
000CHOBaHHE HEOOXOTUMOCTH M TPOBEpPKU S(H(PEKTUBHOCTH peau3alud MEpPOTNPUITUH,

MOBBIIAIONIUX HAJIEKHOCTh TEIUIOCHAOKEHUS TOTPEOUTENEH TEIJIOBOW YHEPTUH.
Pacyer HOpMATHBHBIX MOTEPH TEIJIA Yepe3 U300

Ilenpr0 maHHOrO pacuera sBISETCSA ONPEACIICHHME HOPMATUBHBIX TEIUIOBBIX IOTEPh
yepe3 M30JLUI0 TpyOonpoBoAoB. TerioBble MOTEPU ONPEAENAIOTCS CYMMapHO 3a roj ¢
pa30uBKo# 1Mo Mecsnam. [IpocMoTpeTh pe3ynbTaThl pacueTa MOKHO KaK CyMMAapHO IO BCei
TEIJIOBOM CETH, TaK U IO KAXKJIOMY OTIEIbHO B3TOMY MCTOYHUKY TEIUIOBOM DHEPTHH H
KaX7aoMy IeHTpaibHoMy TeruioBomy myHKTY (LITII). Pacuer moxeT OBITh BBITIOJIHEH C
Y4ETOM MOMPaBOYHBIX KO3()(HUIIMEHTOB HA HOPMBI TEILJIOBBIX OTEPb.

Pe3ynbpTaThl BEIOJHEHHBIX PACUETOB MOXKHO 3KcniopTupoBath B MS Excel.

Pe3ynbraThl rApaBINyUECcKOro pacuera npeacrapieHsl B [Ipunoxenun 4.

3.5. MogeaupoBanue BceX BHAOB MepPeKJIIOYEHHN, OCYHIeCTBJIASIEMbIX B
TEIJIOBBIX CeTSAX, B TOM YHCJe TNepPeKJIOYeHUH TemJI0BbIX HArpPy30K MEXKIy
HCTOYHUKAMHM TENJI0BOH IHEPruu

[Iporpammuoe  obGecneuenue  [IPK  ZuluThermo  mo3Bosisier  mpoOBOAUTH

MOJIETMPOBAHUE BCEX BHUJOB IEPEKIIOUEHUN B «ruapaBiandeckol monenn» cetu. CyTb
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3aKJIIOYAETCd B aBTOMATHYECKOM OTCJICKMBAHUM MPOTrpaMMON COCTOSIHUS 3aloOpHO—
peryiupyronieii apMaTypbl 1 HACOCHBIX arperaTtoB B 0a3e JaHHBIX OMHCAHUS TEIJIOBOW CETH.
Jroboe mepexioyeHWEe Ha CXEeMe TEIJIOBOM CEeTH BJieUeT 3a CO00O0W aBTOMAaTHYECKOE
BBITIOJTHEHUE THIPABIUYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIIOOOH MOMEHT BpeMEHU
MOJIb30BaTENb BUAUT TOT THAPABIMYECKUN PEKUM, KOTOPBHIM COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCEH COBOKYITHOCTH 3alIOPHO—PETYJIUPYIOLIEH apMaTypbl 1 HACOCHBIX arperaToB
Ha CXEME TEIJIOBOM CETH.

[lepexmnroyeHus: MOTyT OBITb KaK OJWHOYHBIMH, TaK M TPYNIOBBIMH, IUIS OO0
BBIOpAHHOM (TOMEUYEHHON) COBOKYITHOCTH MEPEKITI0YAEMBbIX 3JIEMEHTOB.

JIs HAaCOCHBIX arperaToB M WX TPYNI B MOJIETU JOCTYIHBI HECKOJIBKO BHJIOB
MEPEKIFOYCHUI:

- BKJIFOUECHHE/BBIKITIOUCHUE;
—  JIpOCCEIUpPOBAHUE;
—  U3MEHEHUE YacTOThl BpalIEHUs IPUBOJA.

3aIBMKKU THUIIA «JIPOCCENBY, IOMUMO JIBYX KpalHUX COCTOSIHUM (OTKPBITA/3aKPhITA),
MOTYT UMETh IPOMEKYTOYHOE COCTOSTHUE «IIPIKaTay, OMpeneasieMoe B TUO0 B MPOIEHTAaX
OTKPBITHS KJIalaHa, JUOO B 4uciae 000poToB ImToKa. [Ipu 3TOM COCTOSHHMH 3aJBHXKKA
MOJICIUPYETCS CBOMM THAPABINYECKAM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACMOPTHOU
XapaKTEePUCTUKE KilarnaHa.

[Ipu mr000M MEpeKTIOYEHWH HACOCHBIX arperaroB B HACOCHOW CTAaHIIMU WU Ha
UCTOYHUKE  aBTOMAaTUYECKH  IEPECUMTHIBAETCI  CyMMapHas  pacxXOJHO—HaNopHas
XapaKTEePUCTUKA BCEH COBOKYITHOCTH PabOTAIOIINX HACOCOB.

JInst perynatopoB JAaBI€HUS W pacxofa NEPEKIIOUYECHUEM SBISIETCS HW3MEHEHUeE
YCTaBKH.

Jlnst motpebuTeneit mepeKItoueHUEM SBISETCA JIF000€ U3 CICYIONUX ACHCTBUMN:

- BKJIFOUEHHUE/OTKIIOYEHUE OJTHOTO UITM HECKOJIBKUX BHJIOB TEIUIOBOM HArpy3KU;

— OTpaHUYEHUE OJHOTO WJIM HECKOJIBKUX BHUJIOB TEINIOBOM HATPY3KH;

— W3MEHECHHE  TeMIlepaTypHOTO Tpaduka WIM  YOENBHBIX  PAcXOJOB
TEIJIOHOCUTEJIS 110 BUJIaM TEIJIOBOM HArpy3KH.

[Ipenycmotpena reHepaiusi CreuaibHbIX OTYETOB 00 OTKJIIOUEHHBIX/BKIFOYCHHBIX

a0OHEHTax W ydacCTKax TEILIOBOM CCTH, COCTOSHUC KOTOPLIX HN3MCHUIIOCH B PC3YJIbLTATC
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MOCJIETHEr0 MPOM3BEACHHOTO €IMHUYHOTO WJIM TPYMIIIOBOTO MEPEKII0UYEHUsI. DTH OTUYETHI
MOTYT COJIEpKaTh 00y nH(popMalui 00 ITUX 00BEKTAX, COIEPKATYIOCS B 0a3e TaHHBIX.
PexuM rupaBIrndeckoro MOICTMPOBAHUS TTO3BOJISIET ONEPATUBHO MOIYYaTh OTBETHI
Ha Bompochkl Tuna «4Yrto Oyzaer, eciu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OIIMOOYHBIX
JICMCTBUI NPU PETYJINPOBAHNN PEXKUMA U NIEPEKIIIOUCHUAX HA PEAIbHOU TEIJIOBOM CETH.

[ToacucremMa THUIPABIMYECKUX PACUETOB IMO3BOJSET MOAEIUPOBATH MPOU3BOJIbHBIE
PESXUMBI, B TOM YHCII€ aBapUHBIE W MEPCIEKTUBHBIC. [ WIpaBindeckoe MOJETHpPOBAHNE
MpeIoiaracT BHECEHHWE B MOJIENb KaKMX—TO HM3MEHEHUW C IeNbl0 BOCIPOU3BEIICHUS
PEKUMHBIX TOCJIEICTBUA JTHX HM3MEHEHUH, KOTOpble MCKaXXalOT pealbHble JaHHBIE,
OTIHCHIBAIOIINE IKCTUTYaTUPYEMYIO TEIUIOBYIO CETh B €€ TEKYIIIEM COCTOSTHHH.

[TopcucreMa TUAPABIMYECKUX PACUETOB COJIEPIKHUT CIICUATIbHBIN WHCTPYMEHTAPHIA,
MIO3BOJISTIONIMNA TS [IeJIeH MOAETUPOBAHUS CO3/1aBaTh M aJIMUHUCTPHUPOBATH CIEIHATBHBIC
«MOJIeNbHBIE» 0a3bl — HAOOPHI JAHHBIX, KJIOHUPYEMBIX U3 OCHOBHOM (KOHTPOJIbHOI) 6a3bl
JTAHHBIX OMHUCAHUS TEIJIOBOM CETH, Ha KOTOPBIX MPETyCMaTPUBAETCS MMPOU3BENCHUE JTFOOBIX
MaHUTYJAIUNA 0e3 pucKa UCKa3UTh WIHM MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MexaHu3M
Takke 00ecreuynBaeT BO3MOXKHOCTh OCYIIECTBIICHUS CPABHUTEIBHOTO aHAIIW3a PAa3IMYHBIX
PEXXMMOB pabOTHI TEIJIOBOM CETH, PEaIM30BaHHBIX B MOJENIbHBIX 0a3ax, Mexay co0oil. B
YACTHOCTH, HATJIAJHBIM AQHAIUTUYECKUM HWHCTPYMEHTOM SIBJISIETCS CpPaBHUTEIbHBIN
bE30METPUUECKUH rpadUK, Ha KOTOPOM MPUBOASITCS H3MEHEHUS THAPABIMYECKOTO PEKIMA,

IMpoun30omMcAIICe B pC3yJIbTaTC TCX UJIN MHBIX MEIHPIHy.IIﬁILIPIfI.

3.6. Pacuer 0aj1aHCOB TeNJI0BOIl JHEPIrUM MO0 UCTOYHUKAM TENJIOBOW IHEPrUHU
U 10 TEPPUTOPHUATIBLHOMY NPU3HAKY

Ilenpro nmaHHOrO pacuera SBISETCS pacyeT CYLECTBYIOUIMX M IEPCIEKTHUBHBIX
noTpeOHOCTEN B TEIUIOBOM SHEPIHM MOTpeOUTENell B KaXKIOM CyOBEKTE OKpYyra, C IENbI0
YCTAHOBJICHUS JIOJIM TIOJIE3HOTO OTIYCKAa TEIUIOBOM PHEPrMU B CEThb M 3HAYEHUU IOTEph
DHEPIUHU.

PGSYJ'IBT&TBI BBITTIOJTHCHHBIX paCcY€TOB MOYKHO 3KCIIOPTUPOBATE B MS Excel.

3.7. Pacyer morepr Temi0BOil JHEPruM 4epe3 H3OJIALUI0 U € YTeYKAMH
TeNJIOHOCUTEJIS

LICJ'H)I-O JaHHOI'0 pacucTta SABJIACTCA ONPCACICHHEC HOPMATHUBHBIX TCIIOBBIX ITOTCPH

Yyepe3 M30JLUI0 TPyOOnmpoBooB. TeruioBele MOTEPH OMPEACTAIOTCS CYMMAapHO 3a TOJ C
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pa36uBKoii o MecsaM. [IpocMOTpeTs pe3ynbTaThl pacieTa MOKHO KaKk CYMMapHO IO BCEH
TEIUIOBOM CETH, TaK M II0 KaXIOMY OTIEJIBHO B3STOMY MCTOYHUKY TEIUIOBOM DHEPIMH U
KaXIOMY ILeHTpaibHOMY TemioBoMy NyHKTY (LITII). Pacuer moxeTr OBITh BBIIIOJIHEH C
Y4€TOM HONPaBOYHBIX KO3()(HUIIMEHTOB HA HOPMBI TETIJIOBBIX OTEPD.

[IpocMOTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMAapHO MO BCEU TEILIOBOM CETH, TaK
Y 110 KaXJA0MY OTIEJIBHO B3ITOMY HCTOYHHKY TEIUIOBOM 3HEPIMH U KAKIOMY LIECHTPAIbHOMY
teroBomy mnyHkty (LITII), a Taxxke mo pa3iauyHbiM BiajenblaM (OamaHCOIEPIKATEISAM)
Y4aCTKOB TEIJIOBOM CETH.

B03MOXHO KOIIMPOBAHME MCXOAHBIX NAaHHBIX OT oxHOro ucroynuka win LTIl cpasy
BceM oOBekTaM, oTnenabHo ucrouHukam, LITII mo xontypy otomnenus win ['BC. Takxke
pe3yabTaThl BBIIOJIHEHHBIX PACU€TOB MOXHO IOCMOTpPETh 3KcnoptupoBats B MS Excel. Ha
PUCYHKE NPUBENCHBI PE3YIBTAThl pacyeTa NOTEPh TEIUIOBOW SHEPIHH Y€pe3 U3O0JIALUIO U C

YTCUKaMH TCIIJIOHOCHUTCIIA.

Pacuyer HOpPMaTHEHLIX TENNOBLIX NOTEPE I
= Tennosasa ceTo. Mpaduke Cpenreroqossie P e Comparame
= KorensHaa MNe 1 THe -26.0 Teco 95.0 The 5.5 Trpyr |20 = =
[-utn -3 Trnon [150.0 Tes 200 Troa 620 Troas [10.0 Al s
ﬁlg :3 rec) Tos =5 Tos =5 (@) CyramapHEle NO NoACETH
- oSp ofp -
LT -1(rEC) ) Mo aamHory ysny
S UTN -2 A NonpasouHesi kos $EUuMeHT Ha HOPME! TEMAOBSIX NOTEPb Enanenbusr
== UTN -2 ([Fec) =1
YOCKHE SAMON0SKM B OTHETS [Bee maagensusi] ~
AN MNpo.. Tes | Trp Trog | ToGp | Txe Ginog N<an | GoGp Moan | Gyr_noa 7 | Qyt_noa ...| GyT_obp 7 | Qyv_obp ...| GyT_nor 7 _NoT ...
0 J44 78 0.0 1026 542 5.0 96.7 41.5 186.2 18.2 152.0 9.4 320.8 18.7
n o -7.8 0.0 60.0 0.0 5.0 0.0 (] 0.0 0.0 0.0 0.0 0.0 0.0
O &72 78 0.0 1026 542 0.0 874 374 168.2 17.3 173.4 9.4 289.7 20.8
n o 78 00 60.0 0.0 0.0 0.0 (] 0.0 0.0 0.0 0.0 0.0 0.0
0O 744 335 0.0 221 505 00 35.0 7T 187.7 17.3 152.4 9.7 320.8 16.3
n o -39 00 60.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o 720 31 0.0 728 435 00 694 298 1839 134 186.7 8.1 3104 15.8
n o 31 0.0 60.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Main 0 4 9.8 0.0 53.7 360 00 0.3 01 1.0 0.1 1.0 0.0 3208 16.3
n 740 S8 0.0 600 00 0.0 66.6 158 190.4 11.4 193.7 0.0 0.0 0.0
Mot o o 150 00 379 292 00 0.0 o0 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 0.0 60.0 00 0.0 648 154 185.3 11.1 1885 0.0 0.0 0.0
Vo e o o0 178 00 287 249 0.0 0.0 00 0.0 0.0 0.0 0.0 3208 16.3
n 744 178 00 60.0 00 0.0 66.9 159 191.5 11.5 1947 0.0 0.0 0.0
Aaryer o o 16.0 0.0 347 278 00 0.0 00 0.0 0.0 0.0 0.0 3208 16.3
n 7va4 160 0.0 60.0 oo 0.0 B6.9 159 191.5 1.5 1847 0.0 0.0 0o
Centafps O 700 109 0.0 505 346 00 434 21.2 181.0 31 1822 6.3 3104 15.8
n 20 109 0.0 60.0 oo 0.0 1.8 0.4 51 0.3 52 0.0 0.0 0.0
Oeerebps O 744 4.3 0.0 67.8 41.5 0.0 B7.4 289 190.6 129 1831 8.0 3208 16.3
n o 4.3 0.0 600 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HorGpe o TF20 -0.3 0.0 823 470 0.0 Ti.2 331 1829 15.0 186.4 2E 310.4 15.8
n o 0.2 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DexaSps O 744 50 0.0 95.1 516 0.0 20.5 2z 187.2 17.8 152.3 9.9 3208 16.3
n o 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hroro: 292.5 3318 22327 166.9 2276.4 69.7 37766 200.7

PI/IC)’HOK 24. Pe3y.]'ll)TaTbl pacuera noTepb TeII0BOi JHEPIuA 4Y€pe3 U30JUuI0 U ¢ yTCUKaMU
TEIJIOHOCHUTEJIsA

3.8. Pacuer mokazareieli HAJEKHOCTH TEIJIOCHAOKEHUHA

Lenpto pacuera gBISETCS OLEHKA CIIOCOOHOCTH JACHCTBYIOIIUX U MPOEKTUPYEMBIX
TEIUIOBBIX CeTel HAJEeKHO oOecredynBaTh B TEUCHHE 3a/JaHHOTO BpPEMEHH Tpedyemble

peXHUMBI, MapaMeTpbl M KadyeCcTBO TEIIOCHAOKEHUS KaXIOro MOTpeOuTeNs, a Takke

27



000CHOBaHHE HEOOXOIMMOCTH W TPOBEPKH >PPEKTUBHOCTH pPEATU3ANUN MEPONPHUITHIH,
MOBBIIIAIOLIUX HAJIEKHOCTh TEIUIOCHAOXKEHUS TOTPEeOUTENEH TEIJI0BOW SHEPTUU.

OreHKa HaJEKHOCTH TETUIOBBIX CETEH OCYIECTBISAETCS IO Pe3yIbTaTaM CpaBHEHUS
pacyeTHBIX 3HAUEHUN ToKa3aTenel HaJe)KHOCTU C HOPMHPOBAHHBIMHM 3HAUYCHUSIMH STHUX
MOKa3aresieil B COOTBETCTBUU C mojoxkeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOAMMOCTH  pealu3alliil  MEPOINpPHUSATHH,  MOBBIIIAIOUIUX
HAJICKHOCTh TEIJIOCHAOKEHUsSI TOTpEeOUTENeH TEIUIOBOM SHEPruu, OCYIIECTBISETCS IO
pe3ynbTaTaM KaueCTBEHHOI'O aHAIM3a MOJyYEHHBIX YHCIEHHBIX 3HAUCHUN.

[IpoBepka 3¢ (PeKTUBHOCTH pean3aliii MEPOTPUATUHN, TMOBBIIIAIONINX HAAECKHOCTD
TEIUIOCHAOKEHUS  TOTPEOUTENell, OCYIIECTBISETCS IyTeM CpPaBHEHHS  MCXOIHBIX
(MOMy4YeHHBIX [0 peanu3alii) 3HAYeHUN T[OoKa3aTelleld HaleKHOCTH, C pacUYEeTHBIMU
3HAYCHHUSIMH, TIOTYYCHHBIMH TIOCIE peanu3alnuu (MOJCIUPOBAHUS pEaTH3alfH) 3TUX

MEPONPUSATHH.

3.9. I'pynnoBble u3MeHeHUs] XapaKTePUCTHK 00bEKTOB (YYACTKOB TEILUIOBBIX
ceTeil, moTpeduTeIei) M0 3aJaHHBIM KPUTEPHUSAM € LeJbI0 MOIeJTMPOBAHUSA PA3JTUYHbBIX
NMepPCneKTHUBHBIX BAPHAHTOB CXeM TeIIOCHAOKeHH s

JIaHHBIN MHCTPYMEHT NPHUMEHUM JUIS Pa3JIMYHBIX LEJIEH W 3a1ad TUAPaBIN4YeCKOTO
MojenupoBaHus. OCHOBHBIM IpeJHAa3HAYCHHEM SBISETCS KanuOpoOBKa pacueTHOMN
TUAPABIMYECKON MOJIEIHN TeII0BOM ceTu. TpyOonmpoBoObl peaibHOM TEIIOBOM CETH BCET/Aa
UMEIOT  (U3MYECKHE XapaKTepUCTHKH, OTIMYAIONIMEeCs OT MPOEKTHBIX, B CHIY
IIPOUCXOAAIIMX BO BpPEMEHM HW3MEHEHUHM — KOPpPO3WHM M BBIIAJCHUSA OTJIOKECHMI,
OTpaXKaroUIMXCd HAa W3MEHEHMHM JKBHMBAJICHTHOM IIEPOXOBATOCTHM U  yMEHBIIECHHUHU
BHYTPEHHErO0 JUaMeTpa BCJIEACTBHE 3apacTaHus. OTH M3MEHEHUs BIUAIOT Ha
TUIPABINYECKUE COMTPOTUBIIEHUS YYaCTKOB TPyOOIIPOBOAOB, U B MaclITabax TEMJIOBOM CeTH
IOxxHO0—KypuibCckoro ropoickoro OKpyra 3To IpUBOJIUT K 3HAYMTEJIBHBIM PACXOKICHUSAM
pe3yJAbTaTOB THIPABIMYECKOIO0 pacyeTa IO «IPOEKTHbIM» 3HAYEHUSM C peEalbHbIM
THJIPABINYECKUM PEXKUMOM, HAOII0OJaeMbIM B 9KCILTyaTUpyeMol TeruioBoit cetu. C Apyroii
CTOPOHBI, U3MEPUTH JEHCTBUTEIIbHBIEC 3HAUCHHS IIEPOXOBATOCTEN U BHYTPEHHUX TUAMETPOB
Y4aCTKOB JEUCTBYIOLIEH TEIUIOBOM CETH HE IMPEACTABISAETCS BO3MOYKHBIM, IIOCKOJBKY 3TO
noTpe0oBasio ObI MACCOBOTO BCKPBITUS TPYOOTIPOBOJIOB, UTO BPAL Jin peanu3yeMo. [loaromy

9T 3HAYCHHUSA MOXHO JIMIIb KOCBCHHBIM O6p3,30M OIICHUTL HAa OCHOBAHHMU CpPaBHCHUA

28



peaJibHOrO (Ha0JII01aEMOr0) TUAPABINYECKOTO peXHMa C pe3ylbTaTaMH pPacyeTOB Ha
TUPABINYECKON MOJEIN, U BHECTH B PACUETHYIO MOJEINIb COOTBETCTBYIOIIME MOINPaBKU. B
ATOM, B IEPBOM MPUOJIHKEHUHU, U COCTOUT MPOLIECC KAITUOPOBKHU.

NHCTpyMEHT  TrpynmoBBIX — ONEpaluid  IMO3BOJISIET  BBIIOJHUTH ~ M3MEHEHUE
XapaKTEpUCTUK Ul MOJAMHOMXECTBA YYAaCTKOB TEIUIOBOM CETH, OINPEAEIIEMOro 3aJaHHbIM
KpuTeprueM 0TO0pa, B YaCTHOCTH:

- 10 Bcell 0a3ze JaHHBIX ONMHMCAHUS TEIJIOBOM CETH;

- 110 OJTHOM U3 CBSI3HBIX KOMIIOHEHT TEIUIOBOM CETH (TEILJIOBOM 30HE HUCTOYHUKA);

- 0  HEKOTOpoll  rpaduueckoid  oOjacTv, 3aJaHHOM  MPOU3BOJILHBIM
MHOT'OYTOJIBHUKOM;

- BJ10JIb BBIOPAHHOTO MYTH.

[Ipu sToM Ha m00OI M3 BHIMICTIEPEUUCICHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPUEB

MOKET OBITh HaJOXEHa CYNEepIo3Uullus KpUTEpUeB OTOOpa MO KIAaCCHUPHUIUPYIOLIUM

MpU3HAKAM:
- M0 TOJAIIIMM WJIH OOpaTHbIM TPyOONpPOBOAAM TEIUIOBOW CETH, JIHOO
CUMMETPHUYHO;
— Mo BHUIY TEIUIOBBIX ceTed  (MarucTpaibHble, paclpeaeluTeIbHbIe,
BHYTPUKBApTAJIbHBIE);

— 10 Y4acTKaM TEIUIOBOM CETH ONPEEIEHHOIO YCIOBHOTO AUAMETPA;

— [0 yYacTKaM TEIJIOBOM CETH C ONPEIeIEHHBIM TUIIOM HPOKIAIKU, U T.II.

Kputepun otGopa MoOryr OBITh NPOM3BOJIBHBIMU MpU COOJIIOJEHUU OCHOBHOTO
TpeboBaHus: MHPOpPMAIUsI, HA OCHOBAHUH KOTOPOW CTPOUTCS OTOOP, JODKHA B SBHOM BHJIE
INPUCYTCTBOBATh B NACHIOPTHBIX OMHUCAHUSAX YYACTKOB TEIJIOBOW CETH.

JUis y4acTKOB TEIUJIOBBIX CETE, OTOOpPAHHBIX IO ONPEIEIIEHHON COBOKYIHOCTH
KPUTEPHEB, MOXKHO MPOU3BECTH JTIOOYIO U3 CIIEIYIOLIUX OTEepaIii:

- M3MEHEHHE SKBUBAJICHTHOM IIEPOXOBATOCTH;

- U3MEHEHHE CTENIEHU 3apacTaHus TpyOOIpOBOIOB;

- U3MeHEeHHe KO UIIMEHTa MECTHBIX MTOTEPh;

- U3MEHEHHeE crocofa pacueTa CONMpPOTUBIICHUS.

Ilocne mpoBeneHMs] cepuM M3MEHEHUN XapaKTEPUCTUK YYacTKOB TPyOOIPOBOJOB
TEIUIOBOM CETH AaBTOMATUYECKU TMPOU3ZBOJUTCS THUAPABIMYECKUN pacyeT, pe3ybTaThl

KOTOPOro Cpasy K€ NOCTYIIHBI JJIA BU3yaJIU3alliU Ha CXCMEC U aHAJIN3a.
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[TockoyibKy INpu M3MEHEHHH XapaKTEPUCTUK YYacCTKOB CETH TEIJIOBOM CETH HUX
nacrnopra He MOAU(PUIUPYIOTCA, B JIOOOH MOMEHT MOXXHO BEPHYTHCS K HCXOAHOMY
COCTOSIHUIO PACUETHOM THAPABIMYECKOM MOJETH, ONPEASISIEMOMY MACIOPTHBIMU

SHAUCHUAMU XaPAKTCPUCTHUK YUACTKOB TEIUIOBOM CETH.

3.10. CpaBHUTe/IbHBIE Tbe30MeTPUYecKHe rpaduKu 1JIs pa3padoTK U aHAJIN3a
CIleHAPHEB MEPCNEKTUBHOIO Pa3BUTHSA TEILUIOBBIX ceTel

L{enpro MOCTPOCHUS MHE30METPUUECKOTO rpadrKa SBISETCS HATJISAIHAS WILTIOCTPAITUS
PE3yABTATOB THAPABINYECKOTO pacuera (HajlaJo4uHOro, MOBEPOYHOTO, KOHCTPYKTOPCKOTO).
DTO OCHOBHOM aHAJUTHYECKUM MHCTPYMEHT CHEHUAINCTA MO THAPABIMYECKUM pacueTram
TEIUIOBBIX ceTell. [Ipu 3TOM Ha 3KpaH BBIBOJSITCS:

— JIMHHSA JaBJICHUS B MOJAIONIEM TPYOOIIPOBOJIC;

— JIMHUSA JaBJICHUS B 00paTHOM TPYOOIPOBO/IC;

—  JIMHHUS TTIOBEPXHOCTHU 3EMJIH;

— JIMHUSA NOTEph Haropa Ha maioe;

—  BBICOTA 3JIaHUS;

—  JIMHHUSA BCKHIIaHUS;

— JIMHHUS CTATUYECKOTO HAaropa.

I_IBCT Y CTWJIb JIUHUM 3a74a€TCs MOJIb30BaTEIIEM.
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Pucynok 25. Ilpumep nbe3omeTpuyeckoro rpaguka

B tabmuue mox rpagukoM BBIBOASTCS A KaXIOrO y3ja CETH HauMEHOBaHHE,
reojie3uyeckas OTMETKa, BBICOTa NOTPeOMTENd, Hamopsl B MOJAOEM U 0OpaTHOM
TpyOOIPOBOIaxX, BEJIMYMHA JAPOCCEIMPYEMOTo Hamopa Ha Iaifbax y norpebureneil, norepu
Hamopa 1o y4yacTkaM TeIJIOBOM CeTH, CKOPOCTH ABM)KEHHS BOJIbI HA y4acTKaxX TEIUIOBOM ceTH
u T.1. KonnuecTBo BEIBOANMOI 110/] rpadukoM nH(GOpMAIMK HACTPAUBAETCS MOJIb30BATEIIEM.

Taxxe rpaduk MoxeT oToOpakaTh MajJeHUEe TeMIepaTypbl B TEIIOBOM CETH, Mociie
NPOBEACHUS PAcueTOB C Y4YETOM TEIUIOBBIX mHoTepb. IIpum 3TOM Ha rpaduk BHIBOAATCS
3HAYEHUS TEMIIEPATyp B Y3JIOBBIX TOYKAX IO IMOAAIONIIEMY U O0paTHOMY TPYOOIIPOBOAAM.
KonnuectBo BbIBOMMOM M0/ rpadKoM MH(OPMALIMK HACTPAUBAETCS MIOJIb30BATEIIEM.

[Tre30mMeTpuueckre rpaduky, CyIeCTBYIOIIMX M HMEPCHEKTUBHBIX TEIUIOBBIX CETeH,
npeacrasieHsl B [Ipunoxennn 1.

3.11. Onucanue u3MeHeHUil, 3aPUKCUPOBAHHBIX 32 NEPUOJ, IPeALIEeCTBY LN
AKTYaJIU3alUH CXeMbI TeNJIOCHAOKeHU

N3menenus, 3apuKCHpOBaHHBIE 32 IEPUO/], TPEAMISCTBYIOMINHN aKTyaTu3alui CXEMbI
TerUIoCHAOXKEeHUsI TipesicTaBieHbl B [ 1aBe 18. CBOMHBIN TOM M3MEHEHUH, BHITIOJTHEHHBIX B

J0pabOTaHHOM U (MJIM) aKTyaTu3UPOBAHHOM CXEeME TETJTIOCHAOKEHUS.
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