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Onpenesienust

B Hacrosmen pa60Te IMPUMCHAKOTCA CICAYIOINUC TCPMHUHBI ¢ COOTBCTCTBYIOIIINMU

OIpEICIICHUSIMU:

Tadoauua 1. TepMuHbl 1 onpeae/ieHUsA

TepMHuHBI

Onpenenenus

TermmocHa0Oxenne

ObecniedyeHne MOTPEOUTENCH TEITIOBOM SHEPTUH TEIIJIOBOM YHEPTHUEH,
TEIUIOHOCUTEJIEM, B TOM YHUCIIC TIOICP)KaHUE MOIITHOCTH

Cucrema TEeIIOCHAOKEHUS

COBOKYITHOCTh HICTOYHUKOB TEIUIOBOW HEPTHH U TEILTONOTPEOISIONINX
YCTaHOBOK, TEXHOJIOTHYECKH COEIUHEHHBIX TEIIOBBIMU CETSIMU

HUctouHuK TeTIOBOM
SHEPTHUH

Y CTpoUCTBO, IPEIHA3HAYECHHOE ISl IPOU3BOJICTBA TEIIOBOM SHEPTUU

TemnoBas ceTn

CoOBOKYITHOCTH YCTPOUCTB (BKJIIOYask IEHTPAIbHbIE TEIUIOBbIE MTyHKTHI,
HAaCOCHbIE CTaHINM), PEIHA3HAYeHHBIX JUIA NIepejadr TeII0BOM SHEPTUH,
TEIJIOHOCUTEISI OT UCTOYHUKOB TEIUIOBOM SHEPIUHU 10 TEIIONOTPEOIISIOIINX
YCTaHOBOK

TemnoBast MOILIHOCTh
(mayree — MOIITHOCTB)

KonmnuecTBo TerioBoii sHEprun, KOTOPOE MOXKET OBITh MPOU3BEAECHO U (MIIN)
MEPEAAaHO MO TEIJIOBBIM CETSM 3a CAMHULYY BpEMEHU

TemnoBas Harpy3ka

KommuecTBo TermioBoi SHEPrun, KOTOPOC MOXKET OBITh MNPpUHATO
HOTp66I/ITeHeM TEIIOBOM OHEPIruu 3a €ANMHUIY BPCMCHHU

[MoTpeburens TemIoBoOM
sHepruu (masnee

Jluio, nmpuoOpeTaroIiee TEIIOBYI0 SHEPTHIO (MOIIHOCTD), TEIJIOHOCUTEIb
JJId UCTI0JIb30OBAHUA HA IPUHAJIC)KAIIUX €EMY Ha IIpaBe COOCTBEHHOCTH HIIU
HWHOM 3aKOHHOM OCHOBaHHUH TEIIOMOTPEOJISIONINX YCTAHOBKAX JTHOO ISt

MOTPEOUTEINb) OKa3aHUsl KOMMYHAJIBHBIX YCIIYT B YaCTU TOPSIYEro BOJIOCHAOKEHHUS U
OTOIIJICHUA
TemmonoTpeodistonas Y cTpoicTBO, MpeHa3HAYEHHOE /1JI1 UCII0JIb30BaHUSI TETUIOBOM HEPTHUH,
YCTaHOBKa TETUTOHOCUTEIS JJISI HY XK TOTPEOUTEINSI TETUIOBOM SHEPTHH
Opranusanus, OCyIIeCTBISIONIAs MPOJaXy MOTpeOUTeNsIM 1 (WIIn)
TEIUIOCHA0KAIOIIMM OPTaHM3AIMSAM PON3BEACHHBIX WIIH TPHOOPETEHHBIX
TEIUTOBOM SHEPTHH (MOITHOCTH ), TETUTOHOCUTENS M BJIAICIONIAs Ha IIpaBe
TennmocHabxaromas COOCTBEHHOCTH HJIM HHOM 3aKOHHOM OCHOBaHWHW UCTOYHUKAMH TEILTOBON
OpraHu3alus SHEPTUH U (WIIN) TETUIOBBIMH CETSIMH B CUCTEME TEIUIOCHA0KCHHUS,

MOCPEICTBOM KOTOPOH OCYIIIECTBIISIETCS TEINIOCHA0KEHNE OTpeduTenei
TETUIOBOI SHEPTUH (JAHHOE TIOJOKEHUE MTPUMEHSIETCS K PEryTHPOBAHUIO
CXOJIHBIX OTHOIICHUH C y4aCTHEM WHAUBUAYAILHBIX MPEANPHHAMATETICH)

TemnocereBast OpraHu3anms

Opranu3aiys, OKa3pIBaromias yciayrH 1o mepeaade TeIUI0BOW SHEPTHH
(maHHOE TTOJIO’KEHUE IPUMEHSAETCS K PETYIUPOBAHHUIO CXOTHBIX OTHOLICHHA C
y4acTHEM MHAMBUAYAJIBHBIX MIPEeIIPUHUMATETICH)

30Ha AENCTBUSI CUCTEMBI
TEINIOCHAOKEHUS

TeppuTtopus noceneHus, TOPOJACKOr0 OKpyra, ropojia (enepaibHOro
3HA4YEHUs UJIM €€ YacThb, IPAaHHILIbI KOTOPOIl ycTaHABIUBAIOTCS 10 Hanbosee
yJlaJICHHBIM TOUYKaM ITOJAKIIIOUEHUs TOTPEOUTEIEH K TEIUIOBBIM CETSM,
BXOJISIIIUM B CHCTEMY TEIIOCHA0KEHHSI

3o0Ha ).'[CﬁCTBI/ISI HCTOYHHKA
TEIIOBOH OHCPIrun

TeppuTtopus noceneHus, TOPOJACKOr0 OKpyTa, TopoJia (eneparbHOro
3HA4YEHUS UJIM €€ YacThb, IPAaHUIIbI KOTOPOI YCTaHABIUBAIOTCA 3aKPBITHIMU
CEKIIMOHUPYIOIIMMH 3a/IBUKKAMHU TEIUIOBOW CETH CHCTEMBI TEIJIOCHA0KEHUS




TepMuHBI

Onpenenenus

YcraHoBIEHHAS MOIIHOCTh
HCTOYHHKA TETIOBOM
SHEPTHUH

CymMMa HOMHHAITBHBIX TEIIOBBIX MOIITHOCTEH BCETO MPHUHATOTO 10 aKTaM
BBOJIa B AKCILIyaTaIlMI0 000pYA0BaHus, MPEIHA3HAYCHHOTO JIJIsl OTITYyCKa
TEIUIOBOM SHEPTUH MOTPEOUTENSIM U Il 00SCTICUEeHUS COOCTBEHHBIX U
XO3SIICTBEHHBIX HYX/I TEIUIOCHAOKAOIIEH OpraHu3alliil B OTHOIIICHUN
JTAHHOTO MCTOYHUKA TEIJIOBON SHEPTHH

Pacrnionaraemas MOIIHOCTD
HUCTOYHHKA TEILUIOBOI
SHEPTUHU

BenuunHa, paBHas yCTaHOBICHHON MOIIHOCTH UCTOYHHKA TEIIJIOBOM SHEPTUU
3a BBIYETOM 00BEMOB MOIIHOCTH, HE PEATU3YEMBIX M0 TEXHUYCCKUM
MIPUYHUHAM, B TOM YHCIIE TI0 IPUINHE CHIKEHUS TETNIOBON MOIITHOCTH
000pyIOBaHUS B pe3yJIbTaTe SKCIUIyaTallMK Ha MPOJYICHHOM TEXHUYECKOM
pecypce (CHIKEHHE TapaMeTpoB apa nepes TypOHHOM, OTCYTCTBUE
PEIMPKYISIIIAA B TUKOBBIX BOAOTPEHHBIX KOTIOArperarax u jap.)

MoniHoCTh UCTOUYHHKA
TEIJIOBOM SHEPTUH HETTO

Bennuuna, paBHas pacronaraeMoil MOITHOCTH HCTOYHHKA TEINIOBOM 3HEPruu
3a BBIYETOM TETIOBOI HArpy3KH Ha COOCTBEHHBIC M X035 HCTBEHHBIE HY KB
TeIUI0CHa0XKaro1en OpraHU3aliy B OTHOLLIEHHH UCTOYHHKA TEIJIOBOM
SHEPTUuu

TemnoceTeBble 00HEKTEI

OOBEeKTHI, BXOJIAIINE B COCTaB TEILIOBOM CETH M 00ECTICUMBAIOIINE TIepeaady
TETJIOBOM SHEPTUU OT UCTOYHHKA TEIJIOBOM SHEPTHUU 10
TEIUIONOTPEOISIFONINX YCTAHOBOK OTPEOUTEINEH TeTIIOBOM SHEPTHHI

DeMeHT
TEPPUTOPUAITLHOTO JICIICHHS

Teppuropus moceneHus, rOpoICKOro OKpyra, ropozaa (eaepaibHOro
3HA4YEHUS WM €€ YacTh, YyCTAHOBJICHHAS 110 TPAHHUIIAM aJMHHUACTPATHBHO-
TEPPUTOPUAIIHHBIX SIUHHMIL

PacueTHbIM 31eMEHT
TEPPUTOPHUAIILHOIO ACIICHUS

TeppuTopus noceneHus, TOPOJCKOro OKpyra, ropojia deaeparbHOro
3HAYCHUS WJIM €€ YacTh, IPUHATAS JJIA 1IeJIeH pa3paboTKU CXEMbI
TeHJIOCHa6)i(eHI/I$[ B HCU3MCHACMBIX rpaHHuax Ha BEChb CpOK ,Z[eﬁCTBHH CXEMBbI
TEIIOCHA0KEHUA

MectHbIE BHU bl TOILIMBA

TonnuBHBIE pecypchl, HCIIOIB30BaHUE KOTOPBIX MTOTEHINATBHO BO3MOXKHO B
paiioHax (TeppUTOPHSX) UX 00pa30BaHMsI, TPOU3BOACTBA, T0ObIYH (TOPD U
MPOAYKTHI €T0 NepepaboTKH, TIOMYTHEIH ra3, OTXObI IepeBo00padoTKY,
OTXO/JIbI CEIBCKOXO035HCTBEHHOM eI TEIbHOCTH, OTXO/IBI IIPOM3BOACTBA U
NOTpeOIeHNs, B TOM YHCIIe TBEP/Ible KOMMYHAIIBHBIE OTXO/IbI, U HHBIC BUJIBI
TOIUIMBHBIX PECYPCOB), SKOHOMIUECKast 3PPEKTUBHOCTh MOTPEOICHUS
KOTOPBIX OrpaHHYeHa paloHaMHU (TEPPUTOPHUSIMH) MX IPOUCXOIKIACHUS

PacuerHast TermoBas
Harpyska

TenmoBast Harpy3Kka, orpeensieMas Ha OCHOBE JJAHHBIX O (paKTHYECKOM
OTITyCKE TETIJIOBOM SHEPTUH 32 IMOJHBIN OTOIUTENBHBIA IEPHOI,
MPEAIICCTBYIOIIMI HAYaay Pa3padOTKHU CXeMbl TEIIOCHA0XKECHHMS,
MIPUBEICHHAS B COOTBETCTBUU C METOIMYECKIMHU YKa3aHUSIMH I10 pa3paboTke
CXEM TETUIOCHA0KEHHUS K PACYETHOHN TeMIlepaType Hapy»KHOTO BO3/TyXa

ba3zoBblit nepuon

T'ox, npenmecTByrOMmMiA roty, B KOTOPOM HMOJJIEKUT YTBEPKICHUIO
aKTyaJIM3UpOBaHHAs CX€Ma TEeIJIOCHA0XKEHUS I1I0CEJIEHUs], FOPOACKOr0

aKTyaJu3aluu
OKpyra, ropojia geaepaJbHOr0 3HaUEHHS
[okazarenu, XxapakTepu3yOIIIe SHEPreTHYeCcKyIo 3(pHEeKTUBHOCTD Nepeaadn
DHepreTudecKue TEIUIOBOM SHEPTHH IO TEIUIOBBIM CETSIM, BKIIIOYAs TIOTEPH TETTOBON

XapaKTepI/ICTI/IKI/I TCIIJIOBBIX
ceTen

SHEPTHH, PAcXOJl 3JIEKTPOIHEPTUH Ha Nepeady TEIIOBOM SHEPTUH, Pacxo]
TETJIOHOCHUTEIS Ha Tiepeiady TEIUIOBOH SHEPTHH, TOTEPH TEIUIOHOCUTEIS,
TEMIIepPaTypy TETTIOHOCUTEJISI

TonnuBHBIN OanaHc

JIOKYMGHT, cozlepncaumﬁ B3aNMOCBSI3aHHBIC I10KA3aTCIIN KOJIMYCCTBEHHOT'O
COOTBETCTBHSI HEOOXOIUMBIX JUIS (DYHKITHOHUPOBAHUS CHCTEMBI
TEIIOCHAOKEHUS MOCTABOK TOILTNBA PA3TUYHBIX BUAOB U UX IMOTPEOJICHUS
HMCTOYHUKAMH TEIJIOBOM SHEPTUH B CHCTEME TEIUIOCHAOKESHHUS,
yCTaHaBIHMBAIOIINNA paclipeie]IeHne TOIUINBA Pa3IMIHBIX BHIOB MEXKIY
VMCTOYHUKAMU TEIJIOBOM SHEPTUU B CUCTEME TEIUIOCHAOKCHHUS U
MTO3BOJIAIONINH OMPenenuTh 3P PEeKTUBHOCT UCIIONB30BAHNS TOIUIHBA MIPH
KOMOWHHUPOBAaHHOM BBHIPAOOTKE DIEKTPHUECKON U TETUIOBOI SHEPTHH




TepMuHBI

Onpenenenus

MarepuanbHas
XapaKTEPUCTHUKA TETLIOBOM
ceTu

CyMMa npou3BeicHUH 3HaYeHNH Hapy KHBIX TUaMETPOB TPyOOIIPOBOIOB
OTIENbHBIX YYaCTKOB TEIUIOBOM CETH U AJIMHBI 3THX YYaCTKOB

VY nenbHas MaTepuaIbHast
XapaKTepUCTUKA TETJIOBOM
ceTu

OTHoOIlICHHE MaTepHAIbHON XapaKTePUCTUKU TEIJIOBOM CETH K TEIUIOBOM
Harpy3ke notpeOuTenei, MPUCOSAMHEHHBIX K 3TOM TEIUIOBOH CETH

CpemHeB3BeIIcHHAS
IUIOTHOCTB TEIIOBOM
Harpy3Ku

OTHoIIICHHE TETJIOBOW HATPY3KH MOTPEOUTENCH TEIIOBOM SHEPTUH K
IUIOIIAAM TEPPUTOPHH, HAa KOTOPOI pacIionararoTcs 00BeKTH TOTPeOIEHS
TEIJIOBOM SHEPTUH YKa3aHHBIX MOTPEOUTENEH, OMPEACIIEMOe ISl KaXI0T0
PacYeTHOTO AJIEMEHTA TEPPHUTOPHATLHOTO ICICHUS, 30HbI ICHCTBUS KaXKI0TO
HCTOYHHKA TEIIOBOM SHEPIHH, KAKIOH CUCTEMBI TEIIOCHA0KEHUS U B
IIEJIOM TI0 TIOCEICHUIO, TOPOJCKOMY OKPYTY, TOpoay (eaepaabHOro 3HaYeHHUsI
B COOTBETCTBHHU C METOAMYECKUMH YKA3aHUSIMU TI0 pa3pabOTKe CXeM
TEIIOCHA0KEHUS.




IlepeyeHb NPUHATHIX 0003HAYEHM

B nacrosien pa60Te IMPUMCHAIOTCA CIICAYIOIINC COKPAIICHHBIC 0003HAYCHMS:

Tabauua 2. TepMuHbI U OnIpeaeIeHUs

Ne ni/m CoxpameHnue IosicHenue
1 BMK Briouno-MonynbHAsE KOTENbHAS
2 BITY BononoaroroBurenbHas ycTaHOBKa
3 I'BC I'opstuee BogocHAOKEHUE
4 ETO Ennnas TemrocHabkaromas opraHu3ams
5 3ATO 3aKphITOC TEPPUTOPUATBHOE 00pa30BaHUC
6 4001 WNHBecTHLIMOHHAS TpOrpaMma
7 HTII WNHauBHyaIbHBIN TETUIOBOM IIYHKT
8 MK, KM MyHunmnanbHas KOTeNbHAs
9 MVII MyHUIMIIAIEHOE YHUTAPHOE NPENIPUITHE
10 HBB HeobOxomumast BasioBast BRIpy4Ka
11 HAC Hanor Ha 106aBIeHHYI0 CTOUMOCTD
12 HH3T HecHmxaeMplit HOpMaTHBHBIHN 3amac TOIIMBA
13 HC HacocHas ctanmus
14 HTA HopmaTuBHas TexHuueckas JOKyMeHTalus
15 HO3T HopmaTtuBHBIN 3KCILTyaTalIMOHHBIN 3a11aC OCHOBHOT'O WJIX
PE3EpPBHOTO BUOB TOILIHBA
16 OB OToruieHne ¥ BEHTUIISIINAS
17 OH3T OO01muMii HOPMATHUBHEIH 3arac TOILIHBA
18 [P [TpoekTHBIE U H3BICKATENbCKUE PAOOTHI
19 ITHC IloBBICUTETBHO-HACOCHAS CTAHIIUSA
20 III1 PO [Hoctanosnenue [IpaBurtensctBa Poccuiickoit denepannu
21 [ry [Tenonmonuyperan
22 CMP CTpouTenbHO-MOHTaKHBIE PA0OTHI
23 COT Cucrema EHTPATN30BAHHOTO TETJIOCHAOKEHUS
24 JiC) TenuoBas sHEprus
25 XBO XHUMBOJOOYHUCTKA
26 XBII XHUMBOIOIIOATOTOBKA
27 ITII IlenTpanbHbIN TEIIOBOM MMyHKT
28 oM DJEeKTpOHHAsI MOJIENIb CUCTEMBI TEITOCHAOXKEeHNUS




3. I'”TABA 3. IJIEKTPOHHAS MO/JEJIb CUCTEMBbI
TEIIVIOCHABXEHUS PABOYEI'O IOCEJIKA JIMHEBO

3.1. I'pa¢myeckoe mnpeacraBjieHue OOHEKTOB CHCTEMbI TENMJOCHAOKEHUSA C
NPUBA3KOI K TONorpaguyeckoii OCHOBE C MOJHBIM TOMOJOTHYECKHUM ONHMCAHHEM
CBSI3HOCTH 00HEKTOB

NudopmanmonHo-rpadudeckoe omnrucaHue OOBEKTOB CHCTEMBl TEIUIOCHAOKEHUS
HACEJICHHOTO MyHKTa B closiX DM npeacTaBieHsl rpaguueckuM U300pakeHHEM 00BbEKTOB
CHUCTEMBl TeIJIOCHAOKEHUSI ¢ TPUBS3KOH K TOMOOCHOBE p.I.JIMHEBO W TMOJIHBIM
TOTIOJIOTHYECKUM OIMCAHUEM CBSI3HOCTH OOBEKTOB, a TaK)Ke MAcCIOpTH3alHMedl OO0BEKTOB
CHUCTEMBI TEIUIOCHA0XKEHUsI (MCTOYHUKOB TEIJIOCHAOKEHHS, YYaCTKOB TEIUIOBBIX CETEH,
o6opynoBanms LTI, UTII).

OCHOBOIl CEMaHTUYECKNX MAHHBIX 00 OOBEKTAX CUCTEMBI TEILUIOCHAOKEHUSA OBLIH
6a3pl ganHbix TCO w wuHpOpMamus, coOpaHHass B IIPOIECCE BBIMOJHEHUS aHAIN3a
CYIIECTBYIOLIETO COCTOSHUS CUCTEMbI TEIJIOCHAOKEHUS TOpoJia AYUHCKA.

B cocTaBe anekTponHol Moaenu (M) cyIecTBYIOMEH CUCTEMBI TeTTIOCHA0KEHUS
OTACBHBIMHU CJIOSIMH TIPEJICTABJICHBI:

— TOMOOCHOBA HACEJIIEHHOTO IMyHKTA;

— aJIpeCHbIN IJIaH HACEJIEHHOTO MTYHKTA;

— CJIoU, COJIeprKalllie CeTKU pallOHUPOBAaHUS HACETICHHOTO MyHKTA;

— otnaenbHble pacueTHbie ciou ZULU mo oTaenbHbIM 30HaM TETUIOCHAO0KEHUS
HACEJICHHOT'O ITYHKTA;

— oObenuHeHHbIe WH(OOPMAIMOHHBIE CIIOM TO TEIJIOBBIM HCTOYHUKAM H
MOTPEOUTENIIM  TOPOJICKOTO  OKpyra, CO3JaHHbIe JUIsl  BBITIOJHECHHS
MIPOCTPAHCTBEHHBIX TEXHOJOTMYECKUX 3alpoCOB IO CUCTEME B paMKax
MPUHATON TIpU pa3pabOTKe CXEMBbI TEMJIOCHAOXKEHHUSI CETKH pPaCUETHBIX
€AUHULL IEJICHUSI TOPOJICKOTO OKPYTa WU JIFOOBIX IPYTUX TEPPUTOPUATIBHBIX

pas3pe3ax B HCIIAX PCIICHUA aHAJIUTUICCKUX 3aJa4.

3.2. lacnopTu3anus 00beKTOB CUCTEMbI TENJIOCHAOKEHUS
B s1exTpoHHON MOMEIN CHCTEMBI TEIJIOCHAOXKEHUS p. I. JINHEBO, ceMaHTHYecKast
uH(popmanus 0a3bl JAaHHBIX CYIMIECTBYET Y KaXKIOTO OOBEKTa TEIUIOBOW CETH: UCTOYHUK,

O606H.I€HHBII>1 HOTpe6I/ITeJ'II>, Y4aCTOK, y3¢CJI, TCIIJIOBAA KaMCpa, 3aABUKKaA U T.I.



Tabnmuunas popma 6a3bl TaHHBIX, IPEACTaBICHA B DJICKTPOHHON MOAETH CUCTEMBI

TEII0CHAOKCHUS p. 1. JInHeso.

HcTouHMK — 3TO CHMBOJBHBI OOBEKT TEIUIOBOM CETH, MOJCIUPYIOUTUN PEKUM
pabotel koTenbHOM mnum TOL. B maremarnueckoil MOJEIM HUCTOYHUK MPEACTaBISETCA
CEeTEBBIM HACOCOM, CO3JAOLIMM pPAcloJiaraéMblii Hamop, M MOANUTOYHBIM HACOCOM,
ONPENIEISIONINM Harop B o0paTHOM TpyOompoBojie. YClIOBHOE 0003HaUE€HHUE HUCTOYHUKA B
3aBUCUMOCTH OT peXMMa paboThl MpeacTaBlieHO Ha pucyHke. [Ipu paboTe HECKOIbKUX

HCTOYHHUKOB Ha OJJHY CCThb, OAWH U3 HUX MOJXCT BBICTYIIATh B KAYCCTBC MUKOBOM KOTEIILHOM.

L BKITIOUEH
L OTKIOUEH

Pucynok 1. YciaoBHoe u3o0pakeHue HCTOYHUKA

Y4acTok — 3TO TMHEHHBIA 00BEKT, HA KOTOPOM HE MEHSIOTCS:

- JTUaMETp TPYOOIpOBOIa;

- THUTI TIPOKJIAJIKH;

- BUJI U30JISIIIHN;

- pacxo] TeTIOHOCUTES.

JIByxTpyOHasi TeruioBasi CeTh U300pakaeTcsi B OJHY JHUHHIO U MOXET, B
3aBUCHUMOCTU OT JKE€JaHMs I0Jb30BaTeNsl, COOTBETCTBOBaTh WJIM HE COOTBETCTBOBATH
ctangapTHOMY nM3o0paxenuto cetu mo ['OCT 21-605-82.

Kak n11000#1 00BEKT ceTH, y4acTOK MMEET pa3Hble PeKHUMbI pabOThI, HampUMep,
«OTKJIIOYEH TMOJAIOUIUN» WM «OTKIOYEH OOpaTHbI», CM. pUCYHOK «PexuMbl
U300pakeHUsl y9acTKa» . DTU PEKHUMBI MO3BOJISIIOT CMOJIEITMPOBATh MHOTOTPYOHBIE CXEMBI

TEILUIOBBIX CETEH.



Pexum 1 - BrnioueHst 0ba Tp-aa : T - =Y

Pexum 2 Buixnouers oba Tp-aa T T

Pexum 3 - OtrnioueH oBpaThsii Tp-4 1 . T

Pexum 4 . OTkniouer noganwmi Tp-a T Y
MNons3osarenscroe n3odpaxexne ceTH WU3obpaxenue cetn no MOCTY 21-605-82

PI/lcyHOK 2. I/I306pa>1ce}me HEeCKOJbKHX COCTOSIHUM Y1aCTKOB, 3a/1aBaA€EMbIX Pa3HbBIMU

peKUMaMu

¥Y3en — 3TO CHMBOJIBHBI OOBEKT TEMIOBOM ceTH. B TemnoBoil cetu y3mamu
SBIISIIOTCS. BCE OOBEKTBI CETH, KPOME HCTOYHHMKA, NOTpeOuTeNs M YydacTkoB. B
MaTEeMaTH4YEeCKOM MOJIETM BHYTPEHHEE IpE/CTaBlIeHuEe OOBEKTOB (KpOME HCTOYHHUKA,
norpeburens, mnepembluku, LTIl wu perynsTopoB) wmoaenupyercss IByMs Y3JIaMu,
YCTaHOBJIEHHBIMU Ha MOJAAIOIEM H 00paTHOM TpyOONpoBOIax.

VYcioBHOE 0003HAUEHHE Y3JI0BBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa padOThI

Mpe/ICTaBICHbI HA PUCYHKE 4.

TennoBan Kamepa

@ passerBneHune

»- cMeHa avameTpa

Pucynok 3. YcioBHoe n300pakeHue y3J0BbIX 00bEKTOB

ITpocTbIM y3710M B MOJIENM CUMTAETCS JIIOOOH y3€l, UbM CBOMCTBA CIELHUAIBHO HE
OoroBopeHsl. [IpocTont y3emn CiyKUT TOIBKO U1l COCAUHEHUS Y4aCTKOB. TakuMu y3J1aMu s
MOJICJI SIBIIIFOTCSL TEIUIOBBIE KaMepbl, OTBETBIICHUs, CMEHBl IMAaMETPOB, CMEHA THIIA

MPOKJIAIKN WJIM TUIIA U30JIAIUA U T. 1.

HenTpanbubiii  TemnoBoii myHkr (L(TII) — »53T0 y3en [OONOJHUTENBHOTO
peryiipoBaHus W  pAaCOpEeAcieHus TEIUIOBOW »Hepruu. Hanmmume Ttakoro ysia
MO/Pa3yMeBaeT, 4YTO 3a HUM HAxXOJIWUTCS TYIUKOBas CE€Th, C WHAWBUIAYAIbHBIMU
norpedurensimu. B IITII MoxeT BXOIUTh TOJIBKO OJMH YY4aCTOK M TOJIBKO OJMH y4acCTOK

MOXKCT BbIXOJHWTD. HpI/I‘leM BXOJISIIIINI Y4aCTOK HIACT CO CTOPOHBI MArucCTpalin, a
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BBIXOJSIINHA y4acTOK BEAET K KOHEYHBIM moTpedurensiM. Buyrpenuss komuposka L[TII
3aBUCUT OT €ro CXEMbl MPUCOEAMHEHUS K TEIUIOBOM CETH. DTO MOXET ObITh I'PYHIOBON
AJIEBAaTOpP, TPYNIIOBOM HACOC CMELIEHWs, HE3aBUCUMOE IOAKIIOYEHHE TPYIIIbI
noTpebuteneit, Ooineper Ha I'BC wm T.n. Ha pgaHHBII MOMEHT B pacHOpsHKCHUH

nosib3oBarens 28 cxeM npucoeaunenus LTI

o

uTn-1

I ’, B I I

MarucTpank

O

Pucynok 4. U3o6paxenue L{TTI

Bcenomorarte/ibHBI Y4acTOK — YKa3blBaeT Hadyajlo TPyOONpPOBOAOB TOPSYEro
BOJIOCHAOKECHHS TIpU 4YeThIpeXxTpyOHOH TemuoBoii cetm mocie LTI, Dto HebGombImoi
Y4acTOK 3aKaHYUBACTCS TPOCTBIM Y3JIOM, K KOTOPOMY IOAKIIOYACTCS TPYOOIIPOBOT
ropsiYero BOJIOCHAOXKEHUs, KaK MokazaHo Ha pucyHke 6 «llogkmtoueHue TpyOompoBoaa

I'BC».

BcnomorarenbHbIN
ysacrtoxk ana UTn

|

Pucynok 5. Iloakiouenne Tpydonposoga I'BC

IloTpeOuTeb — 3TO KOHEUHBIH OOBEKT ydYacTKa, B KOTOPBIM BXOAHWT OJWH
MOTAIONTUN U BBIXOJUT OJUH OOpaTHBIA TPYOOINpOBOa TemioBoi ceTu. [lox moTpeburenem

IIOHUMAETCS A00OHEHTCKUN BBOJ B 3[JaHUE.
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VYcnoBHOe 0003HaYeHHE TOTPEOUTENsE B 3aBHCHUMOCTH OT peXuMa paboThl

MpEeJICTaBICHO HA PUCYHKE /.

BEMOUYEH

OTKNKYEH

PucyHnok 6. Yci0BHOe n300pakeHne moTpeouTeIs

[ToTpebutens TEMIOBOM PHEPTUM XapaKTEPU3YeTCS PACUETHBIMU HArpy3KaMu Ha
CHCTEMY OTOIUICHHS, CHUCTEMY BEHTIISIIIUA W CHCTEMY TOPSYETO BOJOCHAOKCHUS W
pacyeTHBIMHU TEMIIEpAaTypaMu Ha BXOJI€, BBIXOJIE MOTPEOUTEINSI, U PACUETHON TeMIIepaTypoit
BHYTPEHHET0 BO3/1yXa.

B onHOonMMHENHHOM MIpeCTaBIEHUN MOTPEOUTENTh — 3TO Y3JIOBOM JIEMEHT, KOTOPBIM
MOKET OBITh CBSI3aH TOJIBKO C OJTHUM YYaCTKOM.

BHyTpeHHSsT KOIMpOBKa IMOTPEOMTENS] CYIIECTBEHHO 3aBHCHUT OT €r0 CXEMBbl
MPUCOCANHEHUSI K TeruioBo ceTh. CXemMbl MOTyT OBITH 3J€BATOPHBIE, C HACOCHBIM
CMEIIIEHHEM, C HE3aBHUCHUMBIM IPHCOCIMHEHUEM, C OTKPBITBIM HJIM 3aKPBITBIM OTOOPOM
Bojbl Ha ['BC, ¢ perynsitopamu TemmepaTypsl, OTOIUIEHUA, pacxoaa U T.A. Ha maHHbI
MOMEHT B PacropsHDKECHUH TOJIb30BaTesA 31 cxeMa MpUucoeIMHEHUS MTOTPEONTEICH.

Ecam B 37aHUMM HECKOJIBKO Y3JI0B BBOJIa, TO OOBEKTOM «IOTPEOUTENHY» MOKHO
OTMCaTh KaXIbli BBOJ. B TOke BpeMs KaK OJWH MOTPEOUTEIh MOYKHO OIMCATH IEJIBIMA

KBapTaJI MJIK 3aBO/JI, 3a/1aB JIJII TAKOTO OTpeOUTENsT 000OIICHHBIC TEIUIOBBIC HArPY3KH.

O000meHHbII MNOTPeOUTEIb — CHUMBOJBHBIM OOBEKT TEIJIOBOW  CETH,
XapaKTEepPHU3YIOUIUICS — MOTPEONIEMBIM  PAcXOJOM CETEBOW BOABI WU  3a/JaHHBIM
CONPOTUBJICHHEM. TakuM mOTpeduTeneM MOXKHO MOJAEIHPOBaTh, HANpUMeEp, OOIIYIO
Harpy3Ky KBapTasa.

YcnoBHoe 0603HaYeHHE OOOOIIEHHOTO MOTPEOUTENS B 3aBUCHMOCTH OT PEXHMa

paboThI MPEICTABIEHO HA PUCYHKE HIKE.
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‘ BKITHOYEH

OTKNKO4YeH

Pucynok 7. U300paxenune 000011eHHOT0 IOTPeOUTEIS

Takoil 00bEKT yAOOHO HCIIONB30BaTh, KOIJA BO3HHMKAET HEOOXOAMMOCTH
paccuMTaTh THAPABIMKY CceTH 0e3 MH(pOpMalu{d O TEIUIOBBIX HArpy3kaX U KOHKPETHBIX
cXeMax IMPUCOCIMHEHUs TOoTpeOuTeneii K TeroBoil cetu. Hampumep, mpu pacuere
MarucTpaIbHBIX CeTel MH(OPMAIMK O KBAPTAIBHBIX CETSIX MOXKET HE OBbITh, a I OICHKU
MOTEph HANOpa B MAarucTpalsX JJOCTaTOYHO 3aJaTh OOOOIIEHHBIE pacXoJbl B TOYKaX
MPUCOCTMHEHUS KBAPTAIOB K MAarUCTPATLHOMN CETH.

B onpHOnuMHeWHOM W300pakeHHMHM HE TpeOyeTcs MOAKIIYaTh OO0OOIICHHBIH
OTPEOUTENTh Ha OTIACIIBHOM OTBOJSIIEM YY9acTKe, Kak B clydae MpocToro morpedurens. To
€CTh B 3TOT y3€J1 MOXKET BXOJWTHh W/WIIM BBIXOJHUTH JIO00€ KOJIMYECTBO YYaCTKOB. DTO

IIO3BOJIACT 6BICTp0 )51 y,[[06HO, C MHUHUMAaJIBHBIM KOJIMYCCTBOM HMCXOJHBIX JaHHBIX.

|
s ~ > ———¢

HCTOMHMEK OG60GIWEeHHBLIe NOTpeSHUTENH

PucyHnok 8. BapuaHTbl BK/II0OYeHHS 00001IEHHBIX IOTPeduTe el

3aaBMKKAa — DOTO CHMBOJIBHBIH OOBEKT TEIJIOBOM CETH, SIBIISIOIIUKCS
OTCEKAIIINM YCTPOMCTBOM. 3aJBIKKA KPOME JIBYX PEKHUMOB PabOTHI (OTKpHITA, 3aKPhITA),
MOXET HaXOJHUThCA B MPOMEKYTOUYHOM COCTOSIHUM, KOTOPOE OMPEACNSECTCS CTENEHbIO €€
3aKkpbITUA. [IpoMeEXKYyTOUHOE COCTOSIHME 3aJBHXKKH JIOJDKHO ONPEAEIATCS NPU €€ peKuMe

paboTHL.

l < \ OTKpbITa

N 3aKpbITa

Pucynok 9. YciioBHoe u300paxkeHune 3aABHKKHU
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YcnoBHOE 0003HAUYEHUE 3alIOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBUCUMOCTH OT
pexxumMa paboThI.

3a7BIKKa B OJHOJMHEHHOM HM300pa’keHHH TPEACTaBIISETCS OTHHM Y3JIOM, HO BO
BHYTPEHHEM TPEACTABICHIH B 3aBHCHMOCTH OT 3aJlaHHBIX MapaMeTPOB B CEMAHTUYECKOU

0a3e IaHHBIX, MOKET OBITh YCTAaHOBJIEHA HA 000X TpyOoInpoBoax pucyHke 11.

L

Pucynok 10. OnHosinHeiiHOe U BHYTPeHHeE NMpeACTABJIEHUE 3aBUKKHU

IlepemMbluka — 3TO CHUMBOJBHBIA OOBEKT TEIJIOBOW CETH, MOJEIHPYIOLIHIA
Y4aCcTOK MEXITy MOJIAI0IIUM U 0OpaTHBIM TPYOOIIPOBOIAMH.
VYcinoBHOe 0003HaYeHHE TMEPEMBIYKM B 3aBUCUMOCTH OT peXHMa pabOThI

NPEJICTaBJICHO HAa PUCYHKE HUXKE.

OTKPbITA

3aKpbiTa

Pucynok 11. YcioBHOe H300paikenne nepeMbIlaKn

[Tepembluka TO3BOJISICT CMOJICIIUPOBATh YYaCTOK, COCAMHSIONIMKN TOJAIONIUN |
oOpaTHBIA TpyOOIpPOBOJBI. B 3TOT y3en MOXKET BXOAWTH W/WUIU BBIXOJIUTH JIFOOOE

KOJINYCCTBO YUACTKOB.

Pucynok 12. Ilepembiuka
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Tak kak mepembluKka B OJHOJMHEHHOM H300pa’kKeHUH MPEJICTABICHA Y3JIOM, TO JJIS
MOJICJIMPOBAHNS COEAMHEHUS MEXIy MOJalolUM TpyOONpOBOJOM OJHOTO y4yacTKa U
oOpaTHBIM  TPyOONIPOBOJOM JAPYrOro y4yacTKa OJHOTO JJIEMEHTA  «II€pEMBIUKa

HenocTaTouHo. [ToHamo0saTCs eime ABa y4acTKa: OJMH TOJIBKO MOJAIONIUMN, IPYTroi - TOJBKO

00paTHBIH.

Pucynok 13. CoequHeHne MeK1y MOJAIIAM TPYOONPOBOAOM OJTHOI0 y4acTKA U

00paTHBIM TPYOONIPOBOIOM JPYIOro y4acTKa

HacocHasi cTaHuMs — CUMBOJIBHBIN OOBEKT TEIJIOBOM CETH, XapaKTEPHU3YIOIIUNCS
3a/IaHHBIM HAIOPOM WJIM HAIOPHO-PACXOAHOM XapaKTEepUCTUKON yCTAaHOBIEHHOTO HAcoca.

Hacocnast ctaniusi B 0JTHOJIMHEHHOM M300pa’KEHUU MPECTABISETCS OJTHUM Y3JIOM.
B 3aBucumocTu OT TaOIUYHBIX TAPAMETPOB ATOTO y371a HACOC MOXKET OBITh YCTAHOBIICH Ha
MOJIA0IIEM HIIM 00paTHOM TpyOOompoBoe, MO0 Ha 000UX TPYOONPOBOIaX OJHOBPEMEHHO.
Jns 3amaHus  HampaBlIEHHWs] JIEWCTBUSL HAcoca B OTOT y3€ld TOJBKO OJMH Y4YacTOK

00s13aTeNLHO AOJIDKCH BXOJAWUTH U TOJBKO OAWH YI4aCTOK JOJIKCH BbIXOIUTD.

OO0

e

Pucynok 14. HacocHasi craHumst

Hacoc MoxHO MozenupoBaTh AByMs clioco0amu: MO0 Kak UeanbHOE yCTPOHCTBO,
KOTOpOE€ M3MEHSET JAaBJ€HHE B TpyOONpOBOAE HAa 3aJaHHYIO BEJIMYMHY, JHOO Kak

YCTPOUCTBO, paboTaroliee ¢ y4eTOM peaJbHOW HANmOPHO-PACXOIHOW XapaKTePUCTUKH

KOHKPCTHOT'O HAcoca.
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B nepBom ciydae mpocTo 3ajaeTcsi 3HaU€HHE Haropa Hacoca Ha MOJAIONIeM W/Wn
oOpatHoM TpyOompoBojae. Ecnu 3HadeHHMe Hamopa Ha OJHOM U3 TPyOOIPOBOIOB PaBHO
HYJII0, TO HAacoc Ha 3ToM TpyOompoBojae otcyrcTByer. Ecnmm 3Hauenwme Hamopa

OTPpHULATCIBbHO, TO 3TO O3HAYACT, YTO HACOC pa60TaeT HaBCTPCUy BXOIAIICMY B HCIO

Y4acCTKy.
H=10m H=-10m
H=tlﬂn H=!0u

) i— w]

Pucynok 15. IIbe3omerpuyeckue rpaguku

Ha pucynke 17 BUAHO, Kak pa3MYHbIE HANPABJICHUS YYACTKOB, BXOISIIMX H
BBIXOJSIIMX M3 HACOCA B COYCTAHWM C PA3HBIMU 3HAKAMH HAIOpa, BIMSIOT HA PE3yJIbTaT
pacuera, 0TOOpaXE€HHBIN Ha THE30METPHUECKHX TpaduKax.

Korma 3amgaercst Tonbko 3Ha4eHHE HANOpa Ha HACOCE, OHO OCTAETCS HEM3MEHHBIM
HE 3aBUCHMO OT IIPOXO/ISIIETO Yepe3 HacoC pacxo/a.

Ecnmu monenmupoBaTh paboTy Hacoca ¢ yuetoM ero QH xapakTepucTuku, TO CienyeT

3a/1aTh PacxXo/bl M HAMOPBI HA TpaHUIAaX paboyelt 30HbI Hacoca.

Hmam|
Hmimn ‘\
~
GCmin (e

Pucynok 16. HamopHo-pacxoaHasi XapaKTepucTHKA Hacoca
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[To 3amaHHBIM JOBYM TOYKaM OMpeAensercs mapadoja ¢ MakCUMyMOM Ha OCH
JaBJICHUH, 1O KOTOPOM pacueT M OyJIeT ONpeneNaTh Halop Hacoca B 3aBHCUMOCTH OT
pacxoma. CrneayeT OTMETUTh, YTO XapaKTepUCTHKa, 3aJaBaeMasl TaKUM O0Opa3oM, MOXKET
OTJIMYAThCSI OT peaNbHOW XapaKTEPUCTUKU HAcoca, HO B Mpeaenax paboueil obmactu obe
XapaKTePUCTHKN TPAKTHYECKH COBMAIaroT. /Il OmHMCaHWs HECKOJbKUX MapajjieqbHO
paboTaroIuX HAcOCOB JOCTaTOYHO 3aJaThb HX KOJHWYECTBO, U  PE3yJIbTHpYOLIas
XapaKTepHUCTHKa OyJeT ompeeneHa Mpyu pacyeTe aBTOMaTHIECKH.

Tak xak Hamopsl Ha TpaHUIaX pabodel 00IacTH Hacoca OEpPyTCs U3 CIIPAaBOYHUKA U
BCErJa MOJIOKUTENbHBI, TO HAIIPaBJICHHE NEHCTBUS TaKOro Hacoca OyIeT OHpeAessThes

TOJIBKO HAIIPaBJICHUCM BXOJAIICTO B Y3CJI y4aCTKa.

Jlpocceupyoliue yCTpOiCTBA B OJHOJIMHEHHOM TPEICTABICHUU SIBIISIFOTCS
y371laMU, HO BO BHYTPEHHEH KOJUPOBKE — 3TO JIOMOJHHUTEIIbHBIC YUYACTKU C MOCTOSTHHBIM
WIK TIEPEMEHHBIM CONPOTUBJICHHEM. B npoccenupyromuil y3en o00s3aTelbHO JI0JDKEH

BXOOUTH TOJIbKO OJHWH Y4aCTOK, M TOJIBKO OAWH YUAaCTOK U3 Yy3Jia JOJI’)KCH BbBIXOIUTD.

Ha nogawwsm npySonpoboge Sreg

e e o O 0
o O

Ha oSpamuomM mpyScnpoboge

o P ; S
GD&G‘-G

e g iy P .3

Sreq

Pucynok 17. Jlpoccesinpyonue ycTpoiicTBa

JpoccesbHasi maiiéa — 95TO CUMBOJBHBIH OOBEKT TEIJIOBOM  CETH,
XapaKTepru3yeMblii (PUKCUPOBAHHBIM CONPOTUBICHUEM, 3aBUCAIIUM OT JUAMETpa IIalOBI.
HpoccenbHasi 1raiiba wMmeeT ABa pekuMma pabOTHI: BBIYUCISEMas M YCTaHaBJIMBaeMas.
VYcranaBiauBaemas maiba — 3TO HEPEryJIupyeMoe COMPOTUBIICHHE, TO BETMYMHA TACUMOTO

11aif00il Harmopa 3aBUCUT OT KBaJpaTa, MPOXOSIIEro uepes 1aidy pacxo/a.
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Boluucnaeman wanba

Yerasasnusaeman wanba

Pucynok 18. Ycii0BHOe H300pakeHue maiio

Ha pucyHke BHIHO, Kak MEHSIOTCS IOTEpU Ha Iaide, yCTAaHOBJIEHHON Ha

THI0/1al0IIeM TPpyOOIIpoOBOe, IPH YBEINYEHHH PAacxXo/a Yepe3 Hee B J[Ba pasa.

G=6_25 G=12_5
G G ——
B0 l ]
50 &0
40 40
20 20 —_—
20 20
10 10
(o0 | A i LA N | I i

Pucynok 19. XapakTepucTuku IpocceibHbIX A0

Peryasitop naBJjieHMsi - yCTPONCTBO C NMEPEMEHHBIM COINPOTUBIECHUEM, KOTOPOE
MO3BOJISIET TOAJEPKUBATh 3aJaHHOE JaBlieHWEe B TPyOONpOBOJE B ONpPEIEICHHOM
JMana3oHe M3MEHEHUs pacxona. Perynstop naBieHUss MOXKET YCTaHABIMBAThCS Kak Ha

MO/IArOIIEM, TaK U Ha 0OpaTHOM TPyOOIIPOBOIE.

G=12.5 G=25.0

o—rP—c o P—

g [T ——— ] gn T

a0 a0

40 40

a0 30

20 20

10 10

o (frrrreerreeey o (frrrrrrEeRereTe

Pucynok 20. Peryasitop naBjienust
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Ha pucyHnke Bblllle MOKa3aHO, YTO NpU YBEJIWYEHUM B JIBa pa3a pacxoja yepes
PErymisTop, YCTAaHOBJIEHHBIM B 00paTHOM TpyOOIIPOBOJIE, JaBICHUE B PETYIHPYEMOM Y3Iie
OCTaeTCs MMOCTOSHHBIM.

BenuunHa CONpoOTHBICHHSI PETYIATOpPa MOXKET HU3MEHSTHhCS B Mpeenax oOT
OECKOHEYHOCTH 10 CONPOTHUBIICHHS MOJHOCTBIO OTKPBITOro peryisaropa. Eciam ycnoBus
paboThI CETH 3aCTaBISIOT PETYJSTOP MOJTHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETYIUPYEMBIN IPOCCEIUPYIOIIUN y3€Il.

Peryasitop pacnosaraeMoro Hamopa — 3TO CUMBOJIbHBIN OOBEKT TEIJIOBOU CETH,
MO/IICPKUBAIOIINH 3a/JaHHBIN pacrojiaraeMbIid HAIop mocie ceosl.

PaGora perymsTopa pacrosiaraeMoro Hamopa aHajJoru4yHa paboTe peryisTopa
JABJICHUS, TOJIBKO B 3TOM CJIydae PEryjsaTOp CTApaeTCs AEPXKaTh MOCTOSHHOM 3aJIaHHYIO

BCIIMYHNHY pacCIiojlaracMoro Halropa.

E perynaTop pacnonaraemoro Hanopa Ha nogaowem TpySonposoae

E perynsTop pacnonaraemoro Hanopa Ha obparHom TpyGonposoge

Pucynok 21. YcJjioBHOe npe/cTaB/IeHHE PeryJIATOPOB HAMOpa

Peryasatop pacxoga — 3TO  CHMBOJIbHBI  OOBEKT  TEMJIOBOM  ceTH,
NOJJIEP/KMUBAIOIINN 3a1aHHBIM T0JIb30BATEIEM PACX0/] TEINIOHOCUTES.

Perynsitop MOXXHO YyCTaHaBIMBaTh Kak Ha IIOJAIOIIEM, TaKk W Ha OOpaTHOM
TpyoonpoBozne. K pabote perynsropa pacxoja MOKHO OTHECTH BCE CKa3aHHOE IpO

PEryJIsATOPSI JaBICHUS.

ﬁ perynaTop pacxoga Ha nogaiowiem Tpybonposoge

“ perynatop pacxona Ha obpartHom TpyGonposoae

Pucynok 22. YcioBHOe npecTaBjieHHe PeryJjsirTopoB pacxoaa

B cymectByromux 6a3zax naHHbix «ZULU» mnpegycMmarpuBaroTcs CTaHAAPTHBIE

XapaKTCPUCTUKHU I1O TPUBCACHHBIM BBIIIC TUITIAM 00BEKTOB CUCTEMBI TEIJIOCHAOKEHUS.
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CoctaB mHpOpPMAIMK TO KKIOMY THUIY OOBEKTOB HOCHUT KaK WH(GOpPMATHBHBIN
Xapaktep (Hampumep, Uil WCTOYHUKOB - HAMMEHOBAaHWE MPEANPHITHS, HAaHMMEHOBaHUE
UCTOYHHKA, AJIs1 MOTpeOHuTeNel - aapec y3ia BBOJa, HAMMEHOBAaHME y3Ja BBOJA U T.X.), TaK
¥ HEOOXOJMMBIN U QYHKIIMOHUPOBAHUS PaCYETHOW MOl (HampuMep: ISl HCTOYHHKOB
- reojie3ndeckas OTMETKa, pacueTHasl TeMIlepaTypa B I10Jal0IIeM TpyOonpoBoie, pacueTHas
TeMmIepatypa XoJogHOW Bojsl). [lomHoTa 3amonHeHUs Oa3bl NAaHHBIX IO MapaMeTpam
3aBHCUT OT HAJMYHUS MCXOTHBIX NAHHBIX, MIPEJOCTABICHHBIX 3aKa3YMKOM M OMPOIIEHHBIMU
CyOBEKTaMH CUCTEMBI TeTJIOCHA0KEHUS HACEIEHHOTO ITyHKTA.

[Tpu xemaHWW MOJBH30BATENSA, B CYHIECTBYIOIINE 0a3bl NaHHBIX MO0 O0BEKTaM CETH

MOKHO I[063.BI/ITB JOITIOJIHUTCIIBHBIC ITOJIA.

3.3. [lacnopTu3anusi ¥ ONHCAHHE PACYETHBIX €JIMHHUI TEPPUTOPHAIHLHOIO
JeJieHUus, BKJIIOYasi A IMUHUCTPATHBHOE

[TacmopTuzanuss ¥ ONHMCAaHUE PACUYETHBIX EIUHHI] TEPPUTOPHUATBHOTO JEICHUS,
BKJIIOYAs aJMHHUCTPAaTUBHOE, IMPEACTaBICHbBl B ODJIEKTPOHHOW MOJIETU  CHCTEMBI
TeruiocHa0xenus p. 1. JIuneso.

DJIIEKTpOHHAsA MOJEIb MTO3BOJIIET HAVISIIHO HA TOIIOOCHOBE TOPOICKOIO MOCEIEHUS
pasrpaHU4YuTh W MACHOPTU3UPOBATH EAMHUIBI TEPPUTOPUAIBHOTO JelieHus. Takumu
TpaHUIIAMU TEPPUTOPUATIEHOTO JIEJICHUS MOTYT SBIISITHCS:

— KaJlaCTPOBBIE KBApTalbl;

— TEIUIOCETEBbIC PAOHBI;

— TUTAaHUPOBOYHBIE PAOHBI;

— aJMUHUCTpPATUBHbIC PAHOHBI.

Cetka pallOHUpOBaHUsA, HAHECEHHAs B JIICKTPOHHOW MOJIENH, MMO3BOJISIET IPUBS3ATh
0a3y MaHHBIX, COCTOAIIYIO U3 CBEJICHUM, BXOASAIIUX B MACHOPT €IUHUIIBI TEPPUTOPHUATTEHOTO

JIeJIeHUs, K IJIOMIATHOMY OOBEKTY, ONPEACIAIOUIEMY ITPAHULIBI ATOW €IUHUIIBL.

3.4. 'mapaBiauyeckuii  pacyeT  TelJOBbIX ceTeid  JH000H  CcTeneHu
3aKO0JILIIOBAHHOCTH, B TOM YMCJe IHAPABJIHYECKHIl pacyeT NpPU COBMECTHOI padore
HECKOJIbKHX HCTOYHHMKOB TEIVIOBOM JHEPIrUH HA eMHYI0 TEeIJIOBYIO CETh

TermornapaBiueckuii pacyeT NMporpaMMHO-pacyeTHoro komiuiekca ZuluThermo

BKJIFOYAET B CEOs IOIHBIN H360p q)YHKHI/IOHaJ'IBHBIX KOMIIOHCHTOB U COOTBCTCTBYHOIIHUC UM
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UHPOPMAIIMOHHBIE CTPYKTYPHI 0a3bl JaHHBIX, HEOOXOAUMBIX IS THAPABIMUECKOTO pacyera
Y MOJICJIMPOBAHUS TEIIOBBIX CETEH.

Pa3sMepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENIEHb UX 3aKOJIBLIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOLIYIO CETh - HE OTPAaHUYEHBI.

Ilocne co3maHust pacyeTHOM MaTeMAaTUYECKOM MOJEIM CETH U (POPMUPOBAHUS
[acIoOPTU3ALNN KaXA0r0 00BbEKTa CETH, B TOJTYUHUBIIEHCS JIEKTPOHHOM MOJETH MOCEIEHUS
MOTYT BBIIIOJIHATBCS PA3JINYHbIE TEIUIOTHIPABINYECKUE PACUETHI.

Pacuer cucreM TEMIOCHAOXKEHUS MOXET IMPOU3BOJAUTHCA C YYETOM YTEUeK U3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPeOIeHHUs, a TAKKE TEIUIOBBIX MOTEPh B TPyOOIpOBOIaX
TEIUIOBOM ceTH. PacyeT TemaoBbIX NOTEph BEAETCS JUO0 IO HOPMATHUBHBIM MOTEPSIM, JIMOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JIALIUY.

Pe3ynpTaThl pacueToB MOryT OBITH 3KcropThpoBaHbl B MS Excel, HarmsagHo
IPEJCTAaBIEHBl C MOMOUIbI0 TEMATUYECKOW PAcCKpacKu M IbE30METPUYECKUX TIpadUKOB.
Kaprorpapuueckuii Marepuasl U cxema TEIUIOBBIX CETe MOXKET ObIThb O(pOpMIIEHA B BHJIE
JIOKYMEHTa C UCII0JIb30BAHMEM MAKETa IeYaTh

B mnactosmee Bpemss B cocraB pacuetoB [IPK Zulu Thermo Bxogut 6 Tumnos
TUAPABIMYECKOTO pacyeTa:

— HaJaJ0YHbINA PACYET;

— TIOBEPOYHBIN PaCUeT;

— KOHCTPYKTOPCKHH pacyer;

— pacueT TeMIepaTypHOro rpaduka;
— pacyer HaJIeKHOCTH;

— PpacuCT HOPMATUBHBIX MMOTCPH TCILIA YCPE3 U30JIAUIO.

Hanaxo4ynblii pacyer TeNI10BOM ceTH

Llenpio HaMAZOYHOTO pacuera SBISETCS oOecreueHue NoTpeduTenell pacueTHbIM
KOJINYECTBOM BOJIbI U TEIUIOBOW »HEpPruu. B pesynbpTare pacuera OCyIIeCTBISETCS MOA00D
DJIEBATOPOB M HUX COINEN, IPOU3BOAUTCSA PACUET CMECUTEIBHBIX M JPOCCEIHUPYIOMIMX
YCTPOICTB, ONpENENsIeTCs] KOJUYECTBO M MECTO YCTAHOBKHM JpOCCEIbHBIX Mail0. Pacuer
MOKET IIPOU3BOJUTHCA IPU HM3BECTHOM pAaCIOIara€MOM HAIlOpE€ Ha HCTOYHUKE U €ro

ABTOMAaTH4YCCKOM HOI[60p€ B CJIydaec, €CJIM 3aJaHHOTO Hartopa HEJOCTATOYHO.
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B pesynprare pacuera OmpeAeNsIIOTCA  pacxolbl M I[OTEPU Hamopa B
TpyOONpoBO/Iax, HAMoOpbl B y3Jlax CETH, B TOM YHCIE pacrojaraéMble Hamopbl Y
noTpeduTenei, TeMieparypa TEIJIOHOCUTEINS B y3J1aX ceTU (IIPU y4yeTe TEIUIOBBIX MOTEPH),
BEJIMYMHA N30BITOYHOTO HAMOpa Yy NOTpeduTeNei, TeMrnepaTrypa BHyTPEHHETO BO3/1yXa.

JHpoccenupoBanue M30BITOYHBIX HAMOPOB HAa a0OHEHTCKUX BBOJAX MPOU3BOJAT C
MOMOIIBI0 COTENl JJIEBATOPOB M JpOCCeNbHBIX Imail. JlpoccenbHble MmaiObl mepen
a0OHEHTCKMMHU BBOJAMHU YCTaHABIMBAIOTCA aBTOMATUYECKU Ha IMOJAIOIIEM, OOpPaTHOM WIIU
o0oux TpyOOmpoBOJax B 3aBUCUMOCTH OT HEOOXOJIMMOTO JUIsl CUCTEMBI THIPABIMYECKOTO
pexxuma. [Ipu paboTe HECKOIBKIX UCTOYHUKOB Ha OJTHY CETh OMPENEISeTCs paclpeiesieHue
BOJAbl M TEIUIOBOM DSHEPruM MexAy wuctouyHukamu. [logBoauTcsi OamaHc 1o BoOAE H
OTITYIICHHON TEIJIOBOM PHEPrUeil Mexay UCTOYHHKOM U MoTpebutensimu. Onpenenstorces
MOTPEOUTENTM W COOTBETCTBYIOIIUA WM MCTOYHUK, OT KOTOPOrO JaHHBIC MOTpeOUTenu

IMOJYy4arOT BOAY U TCIDIOBYIO OQHCPIUIO.

IToBepo4HbIi pacyueT TENJI0BOH CeTH

[lenpt0 MOBEPOUHOTO pacyera SBISETCS oOmpeeneHne (aKTUUYECKUX PacXoioB
TEIUIOHOCUTENI Ha Y4YacTKax TeIJIOBOM CeTM M y moTpedureseil, a Takke KOJUYeCTBE
TEIUIOBOM JHEPTUH, MOJIy4aeMOW MOTpeOuTeNeM TNpU 3aJaHHON TeMIepaTrype BOJBI B
MOJIal0IlEeM TPYOOIIPOBO/IE U PACIIOIaraéMOM HArope Ha UCTOYHUKE.

CoznmanHasi MaTeMaTuyeckass UMUTAIMOHHAS MOJIENIb CUCTEMBI TEIUIOCHAOXKEHUS,
ciyKamiasi Juisl pelieHrs MOBEPOYHON 3aJ1auH, MO3BOJISET aHAIM3UPOBATH THAPABINYECKUN
U TETUIOBOUM PEXUM pabOThl CUCTEMBI, a TaKXKe MPOTHO3UPOBATh U3MEHEHUE TEMITEPATypPhl
BHYTPEHHET0 BO3AyXa y morpebutesneil. PacdeTsl MOTYT TPOBOIAUTHCS TPH PAa3THMUHBIX
HUCXOAHBIX JaHHBIX, B TOM YHCJI€ AaBApUUHBIX CHUTYaIUsIX, HAMpPUMEpP, OTKIIOUYECHUU
OTAEJNBHBIX YYAaCTKOB TEIUIOBOW CETH, IMEpeaadyd BOJABI M TEILUIOBOW SHEPTrMU OT OJHOTO
HCTOYHHKA K IPYTOMY TI0 OJTHOMY U3 TPYOOTPOBOIOB U T.J.

B pesynprare pacuera oOmnpeaesstoTCs pacxoAbl M HOTEPU  HAmopa B
TpyOONpoBO/ax, Hamopbl B Yy3Jlax CEeTH, B TOM YHCIE pacrojaraeMble Hamopbl Yy
noTpeduTenel, TemMrneparypa TEIUIOHOCHUTENS B y3/1aX CeTH (IIPU y4eTe TEIIOBBIX MOTEPH),
TEeMIIEpaTypbl BHYTPEHHEr0 BO3/lyXa y MOTPEOUTENEH, pacXoapl U TEMIEpaTyphbl BOJbI HA
BXOJIe M BBIXOJIE B KaxAyl cucreMy rtemnonorpednaenus. Ilpu paboTe HECKOIBKHX

HNCTOYHHUKOB HAa OAHY CCTh OMPCACIIACTCA paClIpCACICHUC BOJAbI 1 TCIIOBOM OHCPIrUn MCKIAY
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uctoyHukamu. [loaBonurcs GanaHc 1Mo BOJAE U OTHYUIEHHOW TEIJIOBOW SHEPrued Mexay
UCTOYHUKOM U noTrpelutensiMu. Onpenenstorcs NOTPeOUTENH U COOTBETCTBYIOUIMM UM

HUCTOYHHK, OT KOTOPOTO JaHHBIE MOTPEOUTENTN MOIYYalOT BOJY U TEIUIOBYIO SHEPTHIO.

KoHcTpyKTOpCKHIA pacyeT TenJoBoii ceTH

[lenpt0  KOHCTPYKTOPCKOTO  pacuera ABJISETCA  ONpPENENIEHHE  JTMaMETpPOB
TpyOOIPOBOIOB TYMHUKOBOM M KOJIBIEBOW TEIJIOBOM CETU MPHU MPOMYCKE [0 HUM PAaCUETHBIX
pPacxo0B MpH 3aJJaHHOM (MJIM HEM3BECTHOM) pacrojlaraeMOM Harope Ha UCTOYHUKE.

JlanHast 3amaya MOXeT OBITh UCIOJIb30BaHA TMIPH BbIJaue pa3pelieHus Ha
MOAKIIOUEHNE TOTpeOuTeneld K TEIJIOBOM CETH, TaK Kak B KAauyeCTBE HCTOYHHMKA MOXKET
BBICTYIIATh JIFOOOW y3€J CHCTEeMbl TEIUIOCHAOKEHHUs, Hampumep, TeruioBas kamepa. Jlis
Oonmee rTHUOKOrO pelieHus AaHHOM 3aJaud MPEAyCMOTpPEHa BO3MOXKHOCTH HW3MEHEHUS
CKOPOCTH JBHXXEHHUSI BOJIbI IO YYacTKaM TEIUIOBOW CETH, YTO MHPHUBOJUT K HU3MEHEHUIO
JMaMETPOB TPYOONpPOBO/Ia, @ 3HAYUT U PACIOIAraeéMOro Haropa B TOUKE MOJKIIOYEHUS.

B pesynbraTe pacuera onpeaemnstoTcs JUaMeTpbl TPYOONpPOBOIOB TEIIOBOU CETH,
pacriojaraeMblii Hamop B TOYKE IOJKIIOYEHHUS, PACXObl, IOTEPU HAIOpPa MU CKOPOCTH

ABMKCHHWA BOAbBI HA YHAaCTKaX CCTHU, pacCriojiaraCMbIC HAITOPbI HA HOTpGGI/ITGHHX.

Pacuer TremneparypHoro rpaguka
[lenpto pacuera sIBISETCS OMPEICICHHE MUHUMAIBHO HEOOXOIUMON TeMIEepaTyphl
TEIJIOHOCHUTEIISI Ha BBIXOJIE W3 MCTOYHHUKA i 00ECTEeUeHMs] Y 3aJJaHHOTO TMOTPEOUTENs

TeMIIEPaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PACUETHOM.

Pacuyer Haje:XKHOCTH

[lenpto pacuera SIBISICTCS] OIIEHKA CIIOCOOHOCTH JIEUCTBYIONIUX M MPOEKTUPYEMBIX
TEIJIOBBIX CETeH HaJe)KHO oOOecrevynBaTh B TEUEHHE 3aJaHHOTO BPEMEHU TpeOyembie
PEKHUMBI, MMapaMeTpPbhl M KadeCTBO TEINIOCHAOKEHUS KaXJIO0ro MOTPEOWTENs, a TakkKe
000CHOBaHHE HEOOXOIUMOCTH U MPOBEepPKH A(P(PEKTUBHOCTH peaM3allud MEPOIPHUATHM,

MOBBIMIAONIUX HAJIEKHOCTh TEIUIOCHAOKEHUSI TIOTPEOUTENICH TEIIOBOM SHEPTUH.

Pacuer HOPMATUBHBLIX IIOTEPb TEIJIa Y€PE€3 U30JTAILHIO
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[{enpro maHHOTO pacyeTa SBIAETCS ONPEAEICHUE HOPMATHUBHBIX TEILIOBBIX MOTEPH
yepe3 U30JLUI0 TpyOOonpoBo0B. TeIuioBble MOTEPH OMPEAEIAIOTCS CYMMAapHO 3a TOA C
pa30uBKoi o Mecsauam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO 110 BCEH
TEIUIOBOM CETH, TaK M IO KaXIAOMY OTIEJIBHO B3STOMY MCTOYHUKY TEIUIOBOM 2HEPIMH U
KaXIOMY ILeHTpaibHOMY TemioBoMy NyHKTY (LITII). Pacuer moxeTr OBITh BBIIIOJIHEH C

YUCTOM IIOIIPAaBOYHBIX KOB(l)(i)I/II_II/IeHTOB Ha HOPMBI TCINIOBBIX ITOTCPb.

3.5. Moe1upoBanie BceX BHIOB IepeKJIOYEHHIl, OCYLIeCTBJsIEMbIX B
TEILUIOBBIX CeTAX, B TOM YHCJIe IMEPEeKJIYEHHH TeIJIOBbIX HArpy30K MexKAy
HCTOYHHMKAMM TEIUIOBOM JHEPruu

[Iporpammuoe  oGecriedennie  [IPK  ZuluThermo mo3Bonser  mpoBOAHTH
MOJICJIINPOBAHUE BCEX BHUJIOB NEPEKIIOUYCHHM B «TUAPABIMYECKOM Moaenu» cetu. CyTb
3aKJIIOYAaeTCs] B ABTOMATUYECKOM OTCIIEKUBAHWHM IPOrPaMMON COCTOSIHMSI 3allOpHO-
perynupyromnieil apmMaTypbl U HACOCHBIX arperatoB B 0a3e JaHHBIX OMMCAHMS TEIJIOBOU
cetu. Jltoboe mepexinoueHue Ha CXeMe TEIJIOBOM CeTH BJeYeT 3a cOOOM aBTOMAaTHYECKOE
BBITOJIHEHUE THIPABINYECKOIO pacuera, M, TaKUM 00pa3oMm, B J1I000H1 MOMEHT BpeMEHHU
M0JIb30BATENIb BHUJUT TOT THJPABIMYECKHH DPEKUM, KOTOPBI COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCEM COBOKYITHOCTH 3aIIOPHO-PETYIMPYIOLIEN apMaTypbl M HACOCHBIX arperaToB
Ha CXEME TEIIOBOU CETH.

[lepexmtoueHust MOTYT OBITh KaK OJAMHOYHBIMH, TaK U T'PYHIOBBIMH, IS JIIOOON
BbIOpaHHOM (TOMEYEHHON) COBOKYITHOCTH MEPEKITI0YAEMbIX 3JIEMEHTOB.

JUIs HACOCHBIX arperaToB M MX TIPYII B MOJEIM JOCTYIHBI HECKOJIBKO BHUOB
NIEPEKIIIOUYCHH:

—  BKJIIOYEHUE/BBIKIIOYECHUE;
- JpOCCEIUpPOBaHUE;
— HW3MEHEHHE YacCTOThI BPAIllEHUs PUBOJIA.

3aiBW)KKM  THIIA  «JIpPOCCEIbY», INOMHMMO  JBYX  KpallHUX  COCTOSTHUUI
(OTKpBITA/3aKpBITA), MOTYT UMETh MIPOMEKYTOUHOE COCTOSIHUE «IIPHKATay, ONpeesieMoe B
au00 B TPOIEHTAX OTKPHITHS KiamnaHa, JMOo B yucie o0opoToB mrToka. Ilpu stom
COCTOSIHUM  33JBM)KKAa MOJEJIHMPYETCSI CBOMM  THIPABIWYECKUM  COINPOTHUBIIEHUEM,

PaCCUUTAHHBIM I10 HaCHOPTHOﬁ XApPAaKTCPUCTUKCE KJIallaHa.
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[Tpu mo00M TeEepeKITIOYeHNH HACOCHBIX arperaToB B HACOCHOW CTaHIIMHM WJIM Ha
UCTOYHMKE  aBTOMATHUYECKH  IEPECUUTHIBAETCA  CYMMapHas  pPacXOJHO-HANOpHas
XapaKTEepUCTUKA BCEH COBOKYITHOCTH PabOTAIOLIMX HACOCOB.

Jlnst perynsaTopoB OaBIEHUS M Pacxo/a IMEPEKIIOYEHUEM SBISIETCS W3MEHEHUE
YCTaBKH.

Jliig noTpebuTeneii nepekItoYeHUeM sBIsIeTCs J1I000€e U3 CIEAYIONINX IeHCTBUI:

— BKJIOYEHUE/OTKIIOYEHHE OJHOIO WM HECKOJbKMX BHJOB TEIJIOBOU
Harpy3Ku;

— OTpaHHUYEHHE OJHOTO WM HECKOIBKUX BHUJIOB TEILUIOBON HArpy3Ku;

- U3MEHEHUE TeMIlepaTypHOro rpapuka WM  yIEIbHBIX  PAacXo/0B
TETTOHOCUTEJIS 110 BUIaM TEIUIOBOW HAarpy3KH.

[IpenycmotpeHa renepaiusi CrelHaIbHBIX OTYETOB 00 OTKITIOUEHHBIX/BKIFOYEHHBIX
aboOHEHTaxX W yYacTKax TEeIUIOBOM CETH, COCTOSHHE KOTOPBIX H3MEHUJIOCh B Pe3yJbTaTe
IIOCJIETHETO TPOU3BEICHHOIO €IMHUYHOIO WJIM TPYIIIOBOIO IMEPEKIIOYEHUS. DTH OTYETHI
MOTYT coJiepKaTh J00yr0 uHpopManui 00 3TUX OO0BEKTax, COACpKamlyrocs B 0Oa3e
JTAHHBIX.

PexxuMm ruapaBivyueckoro MOJEIMPOBAHUS IIO3BOJISET ONEPATHBHO IOJYy4YaTh
OTBeTHl Ha Bompockl Tuna «Yrto Oymer, ecnu...?» ITO MaeT BO3MOXKHOCTH H30€KaTh
OIIMOOYHBIX ACHCTBUI MpU PEryJlMpPOBaHUM peXUMa M IEPEKIIOUEHUSX Ha pealbHOU
TEIJIOBOM CETH.

[TogcucreMa rupaBIMyYECKUX PacuyeTOB MO3BOJSET MOJEIUPOBATH MPOU3BOJIBHBIC
pEXKUMBI, B TOM YHUCJE aBapUiHbIE U MEpCIEeKTUBHbIC. ['MapaBiInueckoe MOAECIUPOBAHUE
MpEeAnojiaracT BHECEHHE B MOJENIb KAKUX-TO H3MEHEHUW C IeNIbl0 BOCIPOU3BEICHUS
PEXUMHBIX TOCIAEACTBUM OTUX M3MEHEHHMH, KOTOphIE HCKaXXalOT peabHbIC JIaHHEIE,
ONMCHIBAIOIINE IKCITYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYLIEM COCTOSTHUU.

IToncucrema TUAPABINYECKUX pacyeToB COJICP)KUT CrieIuagIbHbIN
MHCTPYMEHTAapui,  IMO3BOJSIOMIMNA  JUIi  LEJIed  MOJEIHUpPOBaHUA  CO34aBaTb |
aJMUHHCTPUPOBAThH CIICIMATIbHBIE «MOJIENIbHBIE» 0a3bl — HAOOPHI TAHHBIX, KIOHUPYEMbBIX U3
OCHOBHOHN (KOHTpPOJIbHOW) ©a3bl JaHHBIX ONHCAHHUS TEIUIOBOM CETH, Ha KOTOPBIX
MpeAyCMAaTPUBAETCS MPOU3BEICHHUE JIOObIX MAHUNYJIALMK Oe3 pucka HMCKa3UTh WIH
MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHBII MeXaHu3M Takke 00ecreyuBaeT BO3MOXKHOCTh

OCYHICCTBJICHHA CPABHUTCIIBHOI'O aHalln3a pPa3/IMYHbIX PCKUMOB pa60T1>1 TEIIOBOM CCTH,
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pEAUTM30BAaHHBIX B MOJICIBHBIX 0a3zax, MeXAy coboil. B dacTtHOCTH, HArIsSIHBIM
QHATUTUYECKUM HMHCTPYMEHTOM SIBIISICTCS CPaBHUTEIBHBIN MbE30METPUUYCCKUNA TpaduK, Ha
KOTOPOM MPUBOIATCS U3MEHEHHUS TUAPABIMYECKOTO PEKUMA, ITPOU3OIIEAIIEE B PE3YIbTATE

TCX HUJIM MHBIX MaHHHynﬂHHﬁ.

3.6. Pacuer 6ajIaHCOB TENJIOBOIi JHEPIUHU MO HCTOYHNUKAM TeIJIOBO YHEPTUH U
10 TEPPUTOPUATHLHOMY NPHU3HAKY

Ilenpto maHHOTO pacuera SIBISETCS pacyeT CYHIECTBYIOIIMX M TEPCHEKTUBHBIX
noTpeOHOCTEN B TEIUIOBOM SHEPTUM MOTpPEOUTENEH B KaXKIOM CyOBEKTE OKpYyTra, C IENbI0
YCTAHOBJICHUS JIOJHM TOJIE3HOTO OTIYCKa TEIJIOBOM SHEPIHMH B CETh M 3HAUYCHHUM MOTEPh
SHEPTUHU.

Pe3ynbpTaThl BEIIOJHEHHBIX PACUETOB MOXKHO 3KcniopTupoBath B MS Excel.

3.7. Pacyer mnoTepb TeIIOBOW JHEPrHM 4Yepe3 M30JIALMI0 H C YTeYKaMH
TEeIJIOHOCUTEJIS

Hopmbl TEenmoBbIX HOTEph 4epe3 HM3OJSIHMI0 TPYOOIPOBOJOB PACCUUTHIBAIOTCS B
['MIC Zulu Thermo 8.0. Ha ocHoBaHuM npukaza Munsnepro ot 30.12.2008 Ne325.

Ilenpro JaHHOTO pacyeTa SIBISETCS ONPEIEIEHNE HOPMATUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOonmpoBoAoB. TerioBble MOTEpU ONMPEAENAIOTCS CYMMAapHO 3a TOA C
pa3OMBKOM IO MECSIIaM.

[TpocMoTpeTh pe3ysbTaThl pacuyeTa MOKHO KaK CyMMapHO IO BCEH TEIJIOBOM CETH,
TaK W 10 KaXJOMYy OTHEJIBbHO B3SITOMY HCTOYHHKY TEIUIOBOM D3HEPIMM U KaXKIOMY
HeHTpagpHoMy  TemuioBomy — nyHkty  (UTII), mno  pasnuuHelM  BiajaenbLaMm
(GamaHcoaEpKATEIISAM).

Pacuer MoxeT OBITH BBHITIOJIHEH C YUYETOM MOMPABOYHBIX KO3()(PUIIMEHTOB HA HOPMBI
TEIUIOBBIX MOTepb. Pe3ynbTaTbl BBIMOIHEHHBIX pAcYeTOB MOXKHO OSKCIOPTUPOBATH B

Microsoft Excel.

3.8. Pacuer nmoka3are/ieid Ha{e:KHOCTH TEIJIOCHAOKEHHA
[lenpro pacdera sIBISICTCS] OIIEHKA CIIOCOOHOCTH JIEUCTBYIONIUX M MIPOEKTUPYEMBIX
TEIUIOBBIX CETeH HAJEeKHO OOeCrevYrBaTh B TEUCHHE 3aJaHHOTO BPEMEHH TpeOyembie

PCKUMBI, IapaMCTPbl W Ka4YCCTBO TEIUIOCHA0KEHHS Kaxxa0ro HOTpe6I/ITeJ'I$I, a TaKXKCeC
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000CHOBaHHE HEOOXOIMMOCTH W TPOBEPKH IPPEKTUBHOCTH pPeaTU3aLH MEPOIPHUITHIA,
MOBBIIIAIOIIUX HAJIEKHOCTh TEIUIOCHAOXKEHUSI TOTPeOUTENIeH TEIIOBOM SHEPTUH.

OreHka HaJIE)KHOCTH TEIUIOBBIX CETEeH OCYIIECTBIISIETCS 10 Pe3ysIbTaTaM CPAaBHEHHS
pacyeTHBIX 3HAUEHUN ToKa3aTenel HaJe)KHOCTU C HOPMHPOBAHHBIMHM 3HAUYCHUSIMH STHUX
NOKa3areseil B COOTBETCTBUU C MOj0keHussMH 11. 6.26 CII 124.13330.2012. TenioBble ceTH.
AxtyammsupoBanHas pegakmus CHull 41-02-2003.

O6ocHOBaHME HEOOXOJUMOCTH  peav3allil  MEpPONPUATHUN, MOBBIIIAIOLINX
HAJIC)KHOCTh TEIUIOCHA0KEHHsI TOTpeOHuTeNeld TeMJOBOW JHEPrHH, OCYIIECTBIAETCA IO
pe3yJibTaTaM KaueCTBEHHOTO aHaJIN3a MOTYyYEHHBIX YHCIEHHBIX 3HAYECHUH.

[TpoBepka 3¢ (HEeKTUBHOCTH peaTn3aiui MEPOTIPUSATHA, TTOBBIMIAIONINX HAJIC)KHOCTD
TEIUIOCHA0XKEHUSI  MOTpeOuTeNne, OCYIIECTBISETCS IMYTEM CpPaBHEHHMS]  HMCXOJHBIX
(TOTydeHHBIX 70 peanu3aliy) 3HAYeHWH ToKa3aTeNell HaJe)KHOCTH, C pacuyeTHBIMU
3HAYEHUSIMU, TOJYYEHHBIMH IIOCIIe peanu3anuu (MOJIEIUPOBAHUS pealn3allii) STHUX

MEPONPHUSITHUH.

3.9. I'pynmnoBble M3MEHEHUSI XaPAKTEPUCTHK 00bEKTOB (Y4aCTKOB TeIJIOBBIX
cereil, morpeduTese) MO 3aJAHHBIM KPHUTEPHAM C LEJbI0 MOJACTHPOBAHMS
PA3JIMYHBIX EPCNEKTUBHbIX BADHAHTOB CXeM TEIVIOCHAOKEHU S

JIaHHBIN MHCTPYMEHT IIPUMEHHM [UIs1 PAa3JIMYHBIX LEJIEW U 3a/1a4 THAPABINYECKOrO
MOJICIIUPOBAHUSL.

OCHOBHBIM TpeJHAa3HAYEHUEM SIBJIAETCA KalMOpOBKAa pacyeTHOM T'MpaBIMYECKOU
MOJIETTM TETUIOBOM ceTH. TpyOompoBOABI peallbHOM TEIJIOBOM CETH BCEerja HUMEIOT
¢u3nyeckre XapaKTepUCTUKU, OTIMYAIOIINECS OT MPOEKTHBIX, B CHIIY MPOUCXOJSAIINX BO
BPEMEHH U3MEHEHUH - KOPPO3UHU U BBINAJACHUS OTIOKEHHM, OTPAXKAIOIIMNXCS HA U3MEHEHNUH
DKBUBAJIECHTHOM ILIEPOXOBATOCTH M YMEHBIICHWH BHYTPEHHEIO JIMAMETPA BCIEIACTBHE
3apacTaHusl.

OTH W3MEHEHMS BIUAIOT HAa THAPABIMYECKHE CONPOTHBICHHS  y4YacTKOB
TpyOONpoBOOB, M B MacmTadax TeMiIoBOW ceTH p. 1. JIMHeBO, 3TO MNPUBOAUT K
3HAYUTEIIBHBIM PACXOKICHUAM PE3yJbTaTOB T'MAPABIMYECKOIO pacyeTa MO «IIPOCKTHBIMY
3HAYEHUSIM C PEAIbHBIM THIPABINYECKUM PEXKUMOM, HAOIIOAAEMBIM B IKCIUTyaTUPYEMOM
Ter10BoM ceTu. C Ipyroi CTOPOHbI, U3MEPUTH JEHCTBUTENBHBIE 3HAUYEHUS LIIEPOXOBATOCTEN

U BHYTPEHHUX AMAMETPOB YYaCTKOB JECUCTBYIOLIEH TEIJIOBOM CETH HE IPEACTaBIACTCA
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BO3MOKHBIM, IOCKOJIBKY 3TO MOTpeO0Baao Obl MACCOBOTO BCKPBHITHSI TPYOOIPOBOIOB, YTO
Bpsi U peanu3yemo. [1oaToMy 3T 3HaUYEHUS MOKHO JIMIIbL KOCBEHHBIM 00pa3oM OIEHUTH
Ha OCHOBAaHMHM CpPAaBHEHUS pealbHOro (HAOII0Ja€MOro) THUPABIUYECKOTO pPEXUMa C
pe3ynbTaTaMu pacyeToB Ha THJIPABIMYECKOW MOJENHU, U BHECTH B PACUYETHYIO MOJEINb
COOTBETCTBYIONIUE TOIMpPaBKH. B 3TOM, B IMEPBOM MNPUOIMIKEHUH, M COCTOHUT MPOIECC
KaJIMOPOBKH.

NHCTpYMEHT TpYNIOBBIX  OMNEpAMid  IMO3BOJSET  BBIMOJHUTH  HW3MCHCHHE
XapaKTepUCTUK JI1 MOJAMHOXKECTBA YYaCTKOB TEIUIOBOM CETH, OMpPEAEsieMOro 3aJaHHBIM
KpuTeprueM 0TO0pa, B YaCTHOCTH:

— TI0 Bceii 0a3e MaHHBIX OMUCAHUS TETUIOBOW CETH;

— 1O OJHOW W3 CBSI3HBIX KOMIIOHEHT TEIUIOBOW ceTH (TEIUIOBOM 30HE
HMCTOYHHKA);

— 10 HEKoTopoil rpaduyeckoi oOJacTu, 3aJaHHONW  MPOU3BOJIHLHBIM
MHOTOYTOJIbBHUKOM;

— BJOJb BRIOPAHHOTO ITYTH.

[Tpu 3TOM Ha JFOOOW W3 BBIMICMIEPCUNCICHHBIX «IIPOCTPAHCTBEHHBIX» KPUTCPUCB
MOKET OBITh HaJOXEHA CYMNEepPIO3UlUs KPUTEpUEeB OTOOpa MO KIACCHUPUIUPYIOIIUM
MIPU3HAKAM:

— 1O TOJAIIIMM WIM OOpaTHBIM TPyOONpOBOJAM TEIUIOBOM ceTH, b0
CUMMETPHUYHO;

— MO0 BHUAY TEIUIOBBIX CceTel (MarucTpalibHble, paclpeeuTeIbHbIC,
BHYTPHUKBapTAJIbHBIE);

— 10 y4acTKaM TEIJIOBOW CETH OINpPEAESIEHHOTO YCIOBHOTO TUaMETpa;

— TI0 y4acTKaM TEIJIOBOW CETH C OMpPEeIeNICHHBIM TUIIOM TIPOKJIAIKH, U T.II.

Kputepun otbopa MOryT OBITh TPOU3BOJIBHBIMH IPU COOJIOJCHUH OCHOBHOTO
TpeOOoBaHus: HHPOPMAIUs, HA OCHOBAHHH KOTOPOW CTPOMTCS OTOOP, JOKHA B SBHOM BHJIC
MPUCYTCTBOBATh B TACTIOPTHBIX ONMHUCAHUAX YYACTKOB TEIUIOBOM CETH.

JI7isi y4acTKOB TEIUIOBBIX CETEH, OTOOpPAHHBIX IO OIPEIEICHHOW COBOKYITHOCTH
KPUTEPHEB, MOXKHO MPOU3BECTH JIOOYIO U3 CIIEIYIONIUX OTIEPAIIHIA:

— H3MEHEHHUE KBUBAJIEHTHOM 1IEPOXOBATOCTH;
— W3MEHEHHUE CTENEeHH 3apacTaHus TPyOOIpOBOIOB;

— W3MeHeHue Kod((HUIMEeHTa MECTHBIX MTOTEPH;

28



— M3MEHEHHE crocoba pacyeTa CONPOTUBIICHUS.

[Tocne mpoBeaeHHs] cepuM M3MEHEHUN XapaKTePUCTUK Y4YacTKOB TPYOONpPOBOIOB
TEIJIOBOM CETH aBTOMATHYECKU MPOU3ZBOAUTCS TUIPABIUYECKUN pacyeT, pe3yiabTaThl
KOTOPOTO Cpa3y e JIOCTYIHBI IJIsl BU3yaln3aluy Ha CXeMe U aHaJIu3a.

[Tockonpky mpU U3MEHEHUU XapPaKTEPUCTHK YYaCTKOB CETH TEIUIOBOM CETH HX
nacrnopra He MOAUGUIUPYIOTCS, B OO0 MOMEHT MOXHO BEPHYTHCS K HCXOJHOMY
COCTOSIHUIO PACUETHOM THAPABIMYECKOM MOJETH, ONpEeNeIsieMOMY MacCIOPTHBIMU

3HAYCHUSIMU XapPAKTEPUCTUK YYACTKOB TEIUIOBON CETH.

3.10. CpaBHuTebHbIE Nbe30MeTpHYECKHe TpaduKUH s Ppa3padboTKu U
aHaJIN3a CLeHapHeB NepPCHeKTUBHOIO Pa3BUTHS TEIVIOBBIX ceTel

Lleapto mOCTpOeHUsT  MbE30METPUUYECKOro rpaduka  SBISETCS  HAIJISAHAS
WUTIOCTPAIUsl  pe3yJbTaTOB THUAPABIMYECKOTO pacyeTa (HajIaJ04HOro, MOBEPOYHOTO,
KOHCTPYKTOPCKOT0). OTO OCHOBHOW aHaJUTHYECKHH WHCTPYMEHT CIEIHUalINCcTa IO
TUAPABIMYECKUM pacyeTaM TEIJIOBBIX ceTeil. [Ipu aTomM Ha 3KpaH BBIBOISTCS:

— JIMHUSA JAaBJICHHS B MOJAIONIEM TPYOOIIPOBO/IE
— JIMHUSA JaBJCHUs B 0OpaTHOM TpyOOIpoBOJe
— JIMHUS TOBEPXHOCTH 3EMJTU

— JIMHUA OTEPhb HAIopa Ha Iaite

— BBICOTA 3J]aHUSA

— JIMHUS BCKUTIAHUS

— JIMHUS CTATUYECKOI0 Haropa

LIBeT u cTWIIL TUHUN 3aJ]a€TCS TTOJIB30BATEIIEM.

B Ttabnuue nox rpaduxom BBIBOASATCS AJs Ka)XJOro y3ja CETH HauMEHOBaHMUE,
reoJie3uueckass OTMETKAa, BBICOTa TOTPEOMTEINs, HAMOpPhl B TMOJAIONEM U OOpaTHOM
TpyOOINpoOBOIax, BEIUUYHHA JPOCCEIUPYEMOro Haropa Ha 1aibax y norpedurenei, norepu
Haropa Mo y4acTKaM TEIJIOBOM CETH, CKOPOCTH ABUKEHHUS BOJbl HA y4acTKax TEIUIOBOU
cetu u T.4. KommuectBo BBIBOAUMOW MO TpadukoM HHPOpMAIMK HACTpaWBaCTCA
M10JIb30BATEJIEM.

[Tbe30MeTpuueckre rpaduKy CYHMIECTBYIOUIMX TEIJIOBBIX CETEH, MpPEe/CTaBICHbI B
n. 1.3.8. «['unpaBnuueckre peXUMBbl TEIUIOBBIX CETEH M IMbE30METPUYECKUE TpaduKm

I'naBbl 1 O60cHOBBIBarOLIMX MaTepuaioB K CxeMe TerI0CHa0KEHMS.
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3.11. U3meHeHUus] THAPABIMYECKUX PEKUMOB, oOmpenesisieMble B MOpsSAKe,
YCTAHOBJIEHHOM METOUYeCKHUMH YKA3aHUSMH 10 pa3padoTKe cXeM TeNJI0CHAOKeHusl,
C y4eTOM H3MEHeHHMil B cOCTaBe 00OpPYI0BaHMS HMCTOYHHUKOB TeILUIOBOl JIHEPrum,
TEeNJI0BO ceTH M TemJI0moTpPeld/sIIOIIMX YCTAHOBOK 3a MepHo, NpeallecTBYOM
AKTYaJM3alUM CXeMbI TEIIOCHAOKeHU S

BrinonaHeHnsl THUApaBIWYECKHE pacueThl ISl CYIIECTBYIOIIUX 30H JCHCTBUS
UCTOYHUKOB TEIJIOBOM SHEpPruu (MOIIHOCTH) C YYETOM MPOTHO3UPYEMOro MPUPOCTa

TEIUJIOBON HATrpy3KH.
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