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"CyuiecTByioliee TMoJokeHne B cdepe MpOU3BOJACTBA, Mepenaun |
noTpeOIieHUs TEIIOBOM YHEPTUU IS 1esiel TerocHa0keHus "
"CylecTByoliee M MEPCHEKTUBHOE IMOTPEOJICHHE TEIUIOBOM SHEPTHH Ha
LIEJIN TEIJIOCHAOKEeHHUA";

"DJIeKTPOHHAS] MOJIENIb CUCTEMBI TEITIOCHAOXKEHUs ropoja’;
"CyliecTByomiee ¥ TEPCHEKTUBHBIE OallaHChl TEIUIOBOW MOIIHOCTH
MCTOYHUKOB TEIUIOBOM YHEPIUH U TEIJIOBOW HArpy3KH norpeduresneit”;
"MacTtep-I1aH pa3BUTHS CUCTEM TEIJIOCHA0XEHUS Topoja’;
"CylliecTByOIIME UM TEPCHEKTUBHBIE OallaHChl MPOU3BOIUTEIHLHOCTH
BOJIOMIOITOTOBUTENBHBIX YCTAHOBOK M MaKCHMAaJbHOTO TOTpeOsieHus
TETJIOHOCUTEIIS TETUIONOTPEOIAIONIMMU YCTAHOBKAMU MTOTPEOUTENEeH, B TOM
YuCJIe B aBapUUHBIX pexumMax';

"Ilpennio’keHUss TO CTPOUTENBCTBY, PEKOHCTPYKIIMU, TEXHHUUYECKOMY
MEePEBOOPYKEHUIO U (WIM) MOJIEPHU3AIMU HCTOYHHUKOB  TEIUIOBOM
sHeprun';

"[IpennokeHus MO CTPOUTEIBCTBY, PEKOHCTPYKIUU U (MJIM) MOJAEPHHU3ALUU
TEIJIOBBIX CETEH";

«IIpemnoxeHuss MO TEPEBOAY OTKPBITBIX CHUCTEM TEIUIOCHAOKEHUS
(ropstuero  BOAOCHAOXKEHMsS])) B 3aKpPBIThIE  CHUCTEMBI  TOPSYETO
BOJIOCHA0KCHUS,

"[lepcrieKTUBHBIC TOTUTUBHBIE OAJTaHCHI'";

"O1neHka HaJIC)KHOCTH TSINIOCHAOKCHUA"

"OOGoCHOBaHHME  WMHBECTHIIMH B  CTPOUTENBCTBO,  PEKOHCTPYKIIHIO,
TEXHUYECKOE MEPEBOOPYkKEHUE U (MIIN) MOJIEpHU3ALUIO "}

"MHauKaTOphl pa3BUTHS CUCTEM TEIJIOCHAOXKEHHS ropojaa’’;

"llenoBsie (TapudHbIC) TOCTEACTBUS";

"PeecTp enuHBIX TEJIOCHAOKAIOIIUX OpraHu3aui',

"PeecTp MeponpusATHI CXEMBI TETUIOCHA0XKEHUS "

"3amedaHus U MPEITIOKEHUS K MPOCKTY CXEMBbI TEIIOCHAOKEHUS".
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Onpenesienust

B HaCTOﬂHleﬁ r1IaBC MNpPUMCHAIOTCS CJIICAYIOIMWC TCPMHHBI C COOTBCTCTBYIOIIMMH

OIIPCACICHUAMMU:
Tepmunbl OnpeneseHust
TemmocHabxeHne Obecmnieuenne MOTpeOUTENCH TETIOBOI SHEPTHH TETUIOBOI SHEPTHEH,

TETUIOHOCHUTEJIEM, B TOM YHCJIC IOAACPIKAHNE MOIITHOCTH

Cucrema TermIocHa0KeHHUS

COBOKYITHOCTh MICTOYHUKOB TETIOBOI SHEPTHH U TETIONOTPEOIAIOMHNX YCTAHOBOK,

TEXHOJIOTHYCCKN COCAMHCHHBIX TCINIOBBIMU CECTAMU

M cTouHuK TEIIoBOM
SHEPIUU

yCTpOﬁCTBO, MpeaAHa3sHa4YCHHOC [JId NPONU3BOJACTBA TEIJIOBOM OHEPrun

Tennosas cetb

COBOKyHHOCTI) YCTpOﬁCTB (BKJ'IIO‘IEUI HCHTPAJIbHBIC TCIIJIOBLIC ITYHKTbBI, HACOCHBIC
CTaHHI/II/I), MpCeaHa3HAYCHHBIX IJIA Mepeaavun TEILJIOBOM OHCPIruu, TCIJIOHOCUTECIIA OT

HCTOYHHMKOB TEIJIOBOM OHEPIrum 10 TeHJ'IOHOTpe6J'IHIOIlII/IX YCTaHOBOK

TeruoBast MOIIHOCTH (Janee
- MOIITHOCTB)

KonnuecTBO TEIIOBOM SHEPTHH, KOTOPOE MOXKET OBITh MTPOU3BEACHO U (WJIH) IepeIaHO

IO TCIJIOBBIM CETAM 3a €AUHUIY BPCMCHU

TennoBas Harpy3ka

KonmaecTBo TemioBoit SHEPIruu, KOTOPOC MOKET OBITH IIPUHATO HOTpe6I/ITeJ'I€M

TEIUIOBOM OHCPIuu 3a CAMHUIY BDEMCHU

[oTpebuTens TeIIoOBOM
SHepruu (nanee

.HI/H_IO, an/I06peTa}01uee TCIJIOBYIO OHEPIUIO (MOH.[HOCTL), TCIIJIOHOCHUTCIIb I

HCIOJIb30BaHUA HA IIPUHAAJICIKAIIMX EMY Ha ITPaBC COOCTBEHHOCTH HJIH HHOM

MOTPEeONTEb)
3aKOHHOM OCHOBaHUH TEIIONOTPEOISIONINX YCTAHOBKAX MO0 JUIs OKa3aHUs
KOMMYHAJIbHBIX YCJIYT B 4aCTU ropA4Cro BOJIOCHa6)KeHI/I§I " OTOINJICHUA
Temnonorpebstomias YcerpoiicTBo, IpeiHa3HAU€HHOE JUIsl UCTI0JIb30BaHUs TEIJIOBOM 3HEpPIruy,
yCTaHOBKa .
TEIUIOHOCUTENA JUI Hy K IOTpeOUTeNs TeIIOBOIl SHEpruu
TennmocHabxaromas Opranu3anus, OCYIIECTBISIONAs NPOJaXKy MOTPEOUTEISIM U (MIIH) TeTIOCHA0KAIOIIIM
OpTaHM3aIys

OpTaHU3AIMSIM IPOU3BEACHHBIX WIH MPUOOPETEHHBIX TEIIOBOI YHEPTUU (MOIIHOCTH),
TEIUTOHOCHTEIS U BIAACIONIas Ha IIpaBe COOCTBEHHOCTH WIIH MHOM 3aKOHHOM
OCHOBAaHMHW MCTOYHUKAMH TETLIOBOM SHEPTHHU U (MIIN) TEIUIOBBIMHU CETSMHU B CHCTEME
TEIUTOCHA0KEHS, TOCPEICTBOM KOTOPOH OCYIIECTBILIETCS TEIIIOCHA0KEHUE
MOTPEeOHUTENICH TEIIOBOH SHEPTHH (TaHHOE MMOJIOKEHHUE IPUMEHSIETCS K
PETYIHPOBAHHUIO CXOIHBIX OTHOIICHUH C yJaCTHEM WHIUBUAYATbHBIX

IpeanpuHIMaTeNneil)

TeruoceTeBast opranuzanus

Opranusanys, oKa3bIBarollas yCIyr Mo Iepeade TeIIoBoi SHepruu (JJaHHOe
TIOJIO’KEHHE TIPUMEHSETCS K PETyIMPOBAaHNIO CXOAHBIX OTHOLIEHHH C yJacTHEM

WHIWBUAYAIBHBIX TIPEIIPUHIMATENCH)

3oHa ﬂeﬁCTBHH CUCTCMBI
TEIIOCHAOKEHHUS

Teppuropusi FOpoJCKOro OKpyTa UM €€ YacTb, TPAHUILBI KOTOPOH yCTaHABIUBAIOTCS
10 HauboJee yJaJeHHBIM TOYKaM IOAKIIOUCHHUS ITOTPEOUTEIICH K TEIIOBBIM CETSIM,

BXOJAIIUM B CUCTEMY TEIIOCHAOKEHUS

30Ha AEHCTBHUSI NCTOYHNKA
TEIJIOBOM 3HEPIUH

Teppurtopusi TOpOACKOro OKpyra Wi €€ YacTb, IPAHULIBI KOTOPOH YCTaHABIMBAKOTCS
3aKPBITBIMH CEKLIMOHUPYIOUIUMU 3a/IBH)KKAMU TEIIOBOM CETH CUCTEMBI

TEIIOCHAOKEHUS

YcTaHOBIEHHAST MOIIHOCTD
HCTOYHHKA TETNIOBOU

CyMMa HOMHMHAJIBHBIX TCIIJIOBBIX MOIJ.IHOCTGﬁ BCEro IMPUHATOIO IO aKTY BBOJA B
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TepMuHbI Onpenenennst

OHEprun OKCITyaTalluto 060py[[0BaHI/IH, MNpeAHa3HAYCHHOT'0 I OTITYCKa TEIJIOBOI OHEPrun

HOTpeGI/ITeHHM Ha COOCTBEHHEBIE U XO3SICTBEHHEIE HYKbL

Pacnonaraemas MOIITHOCTB Benuunna, paBHas yCTaHOBJIEHHOH MOIIHOCTH UCTOYHMKA TEIUIOBOM SHEPTHHU 32

HCTOYHUKA TEIJIOBOH N

SHEDTHH BBIYETOM O0BEMOB MOIITHOCTH, HE PEATN3yEMOH 110 TEXHUYECKUM MPUYNHAM, B TOM
YHCIIe IO MPUIHMHE CHIDKEHUS TETNIOBOH MOIHOCTH 000pYJOBAaHHS B PE3YIIbTAaTE
SKCITyaTaliy Ha MPOAJICHHOM TEXHHUYECKOM pecypce (CHIKEHHUE IapaMeTpoB Tapa
nepes TypOMHOH, OTCYTCTBHE PELUPKYIISIINH B TMKOBBIX BOJOTPEHHBIX
KOTJIoarperarax u zip.)

MOoUHOCTh UCTOYHUKA Benuunna, paBHas pacrnosiaraeMoi MOIITHOCTH UCTOYHUKA TEIJIOBOM YHEPIUU 3a

TEIIOBOM OHCPIruu HETTO o -~
BbIYETOM TCIIJIOBOU HAI'PY3KHU Ha COOCTBEHHEIE U XO3SHCTBEHHEIE HYXbL

KomOunnpoBaHHas Pexxum paboTHI TEMIIOAIEKTPOCTAHIMN, TP KOTOPOM MPOU3BOJICTBO JIEKTPUIECKON
BBIPA0OTKA AIIEKTPHYECKOH U .

. 9HEPIUU HEMOCPEICTBEHHO CBSI3aHO C OJJHOBPEMEHHBIM IPOU3BOCTBOM TEILIOBOM
TEIUIOBOM SHEPTUU

SHEpPTruu

TemnoceTeBbie 0OBEKTHI O6LCKTBI, BXOAIIKUE B COCTAaB TEIUIOBOM CETH U O6€CHC‘II/IB8.IOH.[I/IG nepeaavy TEIJIOBOI
OHEPruu OT UCTOYHHKA TEIUIOBOM OHEPruun 10 TeHJ'IOHOTpe6J'IHIOH.[I/IX YCTAaHOBOK

MOTpeOUTENCH TEIIOBOM SYHEPTHU

PacueTHBIi 31€eMEeHT TeppuTopust TOpPOJICKOTO OKpyTa WIN €€ YacTh, IPUHSTAs [UIA elel pa3paboTku

TCPPUTOPUATIBHOT'O ACIICHUA o
CXEMBbI TEIIOCHAOKCHHUS B HEM3MEHSIEMBIX T'paHUllaX Ha BEChb CPOK ACHUCTBHUA CXCMbI

TEIUIOCHA0XKEHUS




IlepeyeHb NPUHATHIX 0003HAYEHU I

Nen/m | Cokpamenue osicHeHuUe
1 BMK brnouno-monynbHas koTeabHas
2 BIIY BononoarorosurenbHas ycTaHOBKa
3 I'BC Topsiuee BogocHaOKEHUE
4 ETO Ennnas terutocHabxaromas opraHu3aris
5 3ATO 3aKpBITOE TEPPUTOPHATEHOE 00pa3OBaHHE
6 4001 MuBecTuLinoHHAs IporpaMmma
7 NTIL MunuBuayanbHbIN TENIOBOU MyHKT
8 MK, KM MynununanpHas KOTeJIbHas
9 MVII MyHUIMIaTBEHOE YHUTAPHOE MIPEANIPUSITHE
10 HBB HeoOxonnmas BamoBast BEIpydYKa
11 HIC Hasor Ha 106aBIIeHHYIO CTOMMOCTD
12 HH3T HecHuxaeMblil HOpMaTHBHBIH 3a11aCc TOIUIMBA
13 HC HacocHas crannus
14 HTA HopmaTtuBHas TexHuueckass JOKyMeHTaIus
15 HO23T HopmartuBHbI# 3KCIUTyaTallMOHHBIN 3a11aC OCHOBHOT'O MJIM PE3€PBHOrO BUIOB TOILIMBA
16 OB OToIUIEHHE U BEHTWIALINAS
17 OH3T OOmuif HOpMAaTUBHBIN 3amac TOIUTHBA
18 TP IIpoexTHbIE U U3BICKATENBCKIE PAOOTHI
19 ITHC [ToBbICHUTEIBPHO-HACOCHAS CTAHIIUS
20 III1 P® IToctanosnenue IlpaButenscrBa Poccuiickoit ®denepanun
21 [y [lenomomuyperan
22 CMP CTpouTenbHO-MOHTaXKHBIE paOOTHI
23 curT CucTteMa IICHTPaTU30BaHHOTO TEIIOCHAOKECHUS
24 J5C] TenoBas sHEpTUs
25 XBO XUMBOJOOYHCTKA
26 XBII XUMBOIOIOATOTOBKA
27 T LenTpansHBIN TEIIOBOW MyHKT
28 OM DJNeKTpOHHAS MOJIETh CHCTEMBI TETIOCHAOKEeHHS T. BonrogoHck




I')TABA 3. QJIEKTPOHHASA CUCTEMBbI

TEIIVIOCHABKEHUSA I'OPOJA

MOJEJb

DneKTpOoHHas MOJIeTb CUCTEMBI TeriocHa0keHus BeinojiHeHa B 'MIC Zulu 8.0.
Bce pacuetsl, npuBeieHHBIC B TaHHOW paboTe, CIeIaHbl Ha DICKTPOHHOW MOJICIIH.

I[J'Ii[ JaIbHEMIIIEr0 HCIOJIb30BaHUS 3HeKTpOHHOfI MOJCJIN, Tel'IJIOCHa6)KaI-OIHI/Ie

OpraHu3aIliy JODKHBI OBITH 00eCTIeYeHBI JAaHHOW MTPOTrPaMMOM.

[Taker ZuluThermo mo3BosseT CO3AaTh PACUETHYIO MATEMATUYECKYIO MOJENb CETH,

BBIIIOJIHUTL  IMACIIOPTHU3alIUIO CCTH, W Ha OCHOBC CO3JaHHOM  MOJIEIU peuiaTb

I/IH(bOpMaI_II/IOHHbIe 3aa4¥1, 3ala4r TOIIOJOTMYCCKOI'0 aHallh3a, W BBINOJJHATL Pa3JIMYHBIC
TCIUIOTHUAPABINICCKHC PACUYCTEI.

(03 Zulu 7.0 - [Kapral] =
: @] taiin
CNE-HESRdEreax|o e [FEEEOC0e 0eEEi 4rAarrERAREEEARHE®
P -7 ol D &S per P]-c 08|% B %= F -8
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it 2076.44
ik, 2653
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M (v H|BEe- 0|t B SR
|| Texuwan sanucs | 3anpoc | Basa | Otset 3
ZuluThermo o Aapec y2na EB0AS rnn-s || cumn
COSCTEEHHMK 3A3HMA [z |ferene]
[T5_per |(Enor ) 1| | Honiep keaprana (ukpopaiional ]
HaleHoBaHWE y3na an.1
E Hanaaka |I'Ioaep><a T eMneparypHeli rpamw«:l K.OHCTRYKTOPCKMI I Hagewn ' 1, &
C yuerora FBC =0 T5_per Hatep HCTouHMKkE 1 ol
C yueTom yTeyer KoreabHan 420 TenaesiMeckan oTMETKA, M 266 a
[C] € yusTar Tennoser: noTepe KorensHan 1000 OpasHok BeicoTa 303HHA NOTPEGHTENA, M 8
(@ Mo Hapr. naTepam KorensHan POK "Sictepr” Horep crerbl NOAKARYEHIUA NOTpedTEnR 2
Mo Wsonauus KoreneHaa Ofc Med PacyeTHan Temn. CeT. BOdbI Ha BX0AE B NoTped., T 150
aWeHUe W36BITOMHOr O HANopa Lo [0 KearensHan "umuk" = CHcTeMa oTonneHus
@ JpoccebHBIMA WakGarA PacyeTHaA Harpy3Ka Ha oTonnerue, Mkansy ;0.0:7
() Connom anesatopa Harpysxa otonaenua [OScays. oprau.), Mkansy
Foa ®@UIMERT H3MEHEHMA HAMPY3KK OTONASHMA 1
TpM3HEK. HANMHMA DEMYARTODA HE OTOMNEHME Bes perynaropa
PacyetHaA Temn. Boakl Ha Beixoae 13 CO,C il 2
Packpacka | <Hets -
)
|| [ Pacser | [ Hactpomxu | [ Cnpaeka | [ 3acpems | _ 2
4 <& 3
FoTos Mpaska: TS_per ID:1364 X -19577m V: 331005 m M1:5144

Pucynok 1. BHemHuii BUA 3JIEKTPOHHOM MOJe/IH

PvaeTy MOJICIKAT TYIHKOBBIC M KOJBICBBIC TCIUIOBBIC CCTH, B TOM YHCJIC C

MOBBICUTCIBHBIMU ~ HACOCHBIMHU  CTaHIIUAMU U JPOCCCIUPYHOIIUMHU YCTPOI\/’ICTBaMI/I,

pa60Ta101uI/1e OT OJHOI'O MJIN HECKOJIBKHX NCTOYHHUKOB.
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IIporpamMma npenycMaTpuBaeT TEIUIOTUAPABINYECKAN pacueT ¢ MPUCOCINHEHUEM K
CeTH WHAMBUIYaIbHBIX TEIUIOBBIX MYHKTOB (MTII) M meHTpalbHBIX TEMJIOBBIX ITyHKTOB
(ITTI) mo HECKOJBKHM J[€CATKaM CXEMHBIX pPEIICHUH, MPUMEHSIEMBIX Ha TEPPUTOPUU

Poccumn.

Pacuer cucreM TemnocHaOXeHUS MOYKET NPOU3BOJUTHCS C YUYETOM YTEUEK W3
TEIUIOBOW CETU U CHCTEM TEeIUIONOTPEOIeHNUs, a TaK)Ke TEIUIOBBIX MOTEPh B TPyOONpoBogax

TEILIOBOU CETH.

Pacuer TemnoBhIX IMOTCPb BCACTCA aubo 10 HOPMATHBHBIM IIOTCPAM, aubo 1o

(baKTI/I‘IeCKOMy COCTOAHHUIO U30JIALNHA.

Pacuerst ZuluThermo Moryr paboTraTh Kak B TECHOW MHTETpAallUU C
reouHpopmManMoHHON cuctemoit (B Buae moayna paciupenus [MC), tak u B Buae
OTJIEbHOW OMOIMOTEKM KOMIIOHEHTOB, KOTOPBIE IO3BOJISIIOT BBIMOJIHATH pacyeTbl U3

MPUIOKEHUN MOJIb30BATENIEH.
B Hacrosmuii MOMEHT OPOIYKT CYIIECTBYET B CIEAYIONIMX BapHAHTaX:

— ZuluThermo - pacuetsl TemoBsx cetTeit 1 TUC Zulu,
—  ZuluArcThermo - pacuets! TemnoBbix ceteit st ESRI ArcGIS,

— ZuluNetTools - ActiveX-KoOMITOHEHTBI JUTS PACYCTOB WHKEHEPHBIX CETCH.
Cocras 3a1a4:

— IlocTpoeHue pacueTHOM MOJEIU TEIIOBOM CETH,

— Tlacnmoptuzaius 0ObEKTOB CETH,

— HamanouHslii pacuer TEmIoBOM CETH,

— IloBepouHbIl pacyeT TEIIOBOM CETH,

— KoHcTpyKkTOpCKHIT pacyeT TEII0BOM CETH,

— Pacuer TpeGyemoii TemmnepaTypbl Ha ICTOYHUKE,

— KomMmyrannonssle 3a1auu,

— TlocTtpoenue nbe3oMeTpuIecKoro rpaduka,

— PacdeTr HOpMaTHUBHBIX NOTEPH TEIJIA YEPE3 UBOISALIHIO,

— IlocTtpoenune pacueTHOM MOJENM TEINIOBOW CETH.

[Ipu pabote B reomHGOpMalMOHHOW CHUCTEME CETh JOCTaTOYHO MPOCTO U OBICTPO

3aHOCHUTBCS C MOMOUIBI0 MBIIIKM MM TO KoopauHaTtam. [Ipm stom cpasy dopmupyercs

9



pacuetHass mojenb. OcraeTcss IUIIb 3a/aTh PAacUETHbIE MAapaMeTpbl OOBEKTOB M HAXKaTh

KHOIIKY BBIIIOJIHEHUS pacyeTa.
Hanaxo4Hblil pacyer TeMJI0BOH CeTH

Ilenpto HallAOYHOIO pacyera sBIsETCs oOecrnedeHue MoTpeduTenel pacyeTHHIM
KOJIMYECTBOM BOJIBI U TEIUIOBOM 3Hepruu. B pesynbTare pacdera oCylIECTBISETCS MOI00p
9JIEBaTOPOB U MX COIEN, IPOM3BOAUTCS pacdyeT CMECUTENBHBIX U JIPOCCEUPYIOLINX
YCTPOICTB, ONpeaensieTcs] KOJIMYECTBO MU MECTO YCTaHOBKHM JAPOCCENbHBIX MIaif0. Pacuer
MOJKET IPOU3BOJUTHCS IMPHU H3BECTHOM pAacIlojlaraéMOM Halope Ha HCTOYHHKE M €ro

ABTOMAaTHYCCKOM Hoz[60pe B CJIy4ac, €CJIM 3aJITaHHOI'O HAIlopa HECAOCTATOYHO.

B pe3ynbrare pacuera onpeAesnstoTCs pacXobl U IOTEPU HAmopa B TpyOOIpoBOJax,
HAropbl B y3J1aX CETH, B TOM YHUCIIE paclojaraeMble Halopsl y NoTpeduTeneii, TeMeparypa
TEIUIOHOCUTENSI B y3/1aX ceTu (IpHU y4yeTe TEIUIOBBIX IOTEPb), BEIWYMHA H30BITOYHOIO

HaTopa y nmoTpeOuTeeid, TeMnepaTypa BHyTPEHHETO BO3/1yXa.

JHpoccenupoBanue M30BITOYHBIX HAMOPOB HAa aO0OHEHTCKUX BBOJAX MPOU3BOIAT C
MOMOIIBIO COTENl AJIEBATOPOB M JPOCCENbHBIX Imaib. JIpoccenpHble MmaiiObl Tepen
aOOHEHTCKMMHU BBOJIaMU yCTAHABIMBAIOTCS aBTOMATUYECKU HA MOJA0IIeM, 0OpaTHOM WU
000oux TpyOOMpoBOAaX B 3aBUCMMOCTU OT HEOOXOJMMOTO ISl CUCTEMBbI THIPABINYECKOTO
pexxuma. [Ipu paboTe HECKOIBKUX UCTOYHUKOB Ha OJTHY CETh OINPEACINIACTCS pacipe/ieieHIe
BOJbl M TEIUIOBOM OSHEPruM MexAy wuctouHukamu. [logBoauTcss OamaHc 1O BOJAE H
OTITYIICHHOW TEIJIOBOM PHEPTHE MEXITy UCTOYHMKOM U MoTpebutensimu. Onpenenstorces
MOTPEeOUTENM W COOTBETCTBYIOIIUM MM MCTOYHUK, OT KOTOPOTO JAaHHBIC MOTPEOUTENH

IIOJTYy4YarOT BOJY Y TEILUIOBYIO SHEPTHIO.
IToBepo4HbIi pacyeT TENJI0BOH CeTH

Ilenbr0 TOBEPOYHOrO pacueTa SBISETCA OIpelesieHue (PaKTUYECKHX pacXolloB
TEIUIOHOCUTENSI Ha y4yacTKaxX TEIUIOBOM CeTH M y MOTpeduTeneid, a Takke KOJINYECTBE
TEIUIOBOM SHEPruu, MOJIydaeMoW MOTpeOuTeNneM Mpu 3aJaHHOM TeMIlepaType BOJABI B

MOJIA0IIEM TPYOOIIPOBOJIE U PACIIOIATaEMOM HAIOPE Ha UCTOYHUKE.

COS}IaHHaSI MaTeMaTH4YEeCKad HMUTAIIMOHHAsA MOJCJIIb CHCTEMBbI TGHJ’IOCHa6)K€HI/ISI,
ClIyXamasa st peuICHUus HOBCpO‘-IHOﬁ 3aJlavuu, IO3BOJISACT aHAJIM3UPOBATH l"I/II[paBJ'II/I‘IeCKI/Iﬁ

U TEIJIOBOM PEXHUM pabOThl CUCTEMBI, a TaK)K€ MPOTHO3UPOBATH U3MEHEHHE TEMIIepaTyphl
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BHYTPEHHEr0 BO3/AyXa y mnorpeduresneil. PacueTsl MOTYT HPOBOAUTHCS HPH Pa3IMYHBIX
UCXOIHBIX [aHHBIX, B TOM YHUCJIE aBapUMHBIX CUTYyalUsAX, HANPUMEDP, OTKIIOYECHUU
OTZEJIBHBIX YYaCTKOB TEIJIOBOM CETH, IepeAadyd BOJbI U TEIJIOBOM HEPIUU OT OJHOTO

HCTOYHUKA K JIPYrOMY MO OAHOMY M3 TPYOOIIPOBOJIOB U T.I.

B pesynbTaTe pacuera onpenensitoTcs pacxo/bl U MOTEPU HAopa B TpyOONpoBOJax,
HATIOpHI B y3/1aX CETH, B TOM YHCJIE pacrojiaraeMble Harophl y nmotpedureseil, remmneparypa
TEIJIOHOCUTEIIS B y3JaX CeTU (MpU ydeTe TEIUIOBBIX MOTEPh), TEMIEPATyphl BHYTPEHHETO
BO3/lyXa y MOTpeOuTeNel, pacXobl U TEeMIIEpaTypbl BOAbI HAa BXOJE M BBIXOJAE B KaXKIYIO
cuctemy Tterionorpebnenus. Ilpu paboTe HECKOJBKMX HCTOYHMKOB Ha OJHY CETh
OmpeNeNsieTcss pachpeiesieHHe BOJbI M TEIJIOBOM SHEPTrUU MEXAYy HUCTOYHHKAMH.
[TonBoguTcst GajaHC MO BOJIE M OTHYIIEHHOMN TEMJIOBOW AHEPrUed MEXy UCTOYHUKOM U
notpedutensiMu. OmnpenensoTcss MOTPeOUTEeIn U COOTBETCTBYIOIIMM MM HCTOYHHK, OT

KOTOPOTO JIaHHbIE MOTPEOUTENH MOTYYalOT BOAY U TEIUIOBYIO SHEPTHIO.
KoHcTpyKTOpCKHMH pacyeT TenJoBoil ceTH

[leapt0  KOHCTPYKTOPCKOTO  pacyeTa  SBISIETCS — OMpelesieHuE  JUaMeTpOB
TpyOONPOBOIOB TYMMMKOBOM M KOJIBIIEBON TEIIOBOM CETH MPHU MPOITYCKE 110 HUM PaCUETHBIX

pacxo/0B MpH 33JaHHOM (MJIM HEU3BECTHOM) pacrojaraéMoM Hamope Ha HCTOYHHKE.

JlanHast 3amada MoOKeT OBITh HCIOJIb30BaHAa WPHU BbIJAaye paspelieHus Ha
MOJIKJIFOUEHUE MOTpeOuTeNnell K TEMJIOBOW CETH, TaK KaK B KauyeCTBE HCTOYHMKA MOXKET
BBICTYNATh JI00O0HM y3el CHCTEeMBbl TeIJIOCHAO)KEHHWs, Hampumep, TemioBas kamepa. s
Oonee THOKOro pelIeHUs JaHHOM 3aJayd TNpPEeAyCMOTPEHa BO3MOKHOCTh W3MEHEHUs
CKOPOCTH JBHXXCHUS BOJBI II0 Y4YaCTKaM TEIUIOBOM CETH, YTO MPUBOAUT K H3MECHEHUIO

JTUAMETPOB TPYOOTIPOBO/IA, @ 3HAYHT U PACTIONAraeMOr0 HAMopa B TOYKE IMOIKITIOYEHUSI.

B pesynbraTe pacdera onmpenessrorcs IuaMeTpbl TpyOONpOBOJOB TEMJIOBOH CETH,
pacrojaraéMblii Harop B TOYKE IOAKIIOYEHHS, PACXOJbI, NOTEPU HANOpPa U CKOPOCTHU

JIBUKEHUS BOJIBI HA YJacTKaX CETH, pacrojiaraéMble Haropbl Ha MOTPEOUTENAX.
Pacuyer TpeOyeMoii TemnepaTypbl HaA HCTOYHHKE

Lenpto 3amaun sBIsETCA OMpECICHUE MUHUMAJIbHO HEOOXOAUMOMN TeMIepaTyphl
TEIUIOHOCUTENSI Ha BBIXOJIE M3 HMCTOYHHMKA JUIsi OOECHeueHHUs y 3aJaHHOr0 MOTpeOuTens

TEMIIEpaTypbl BHYTPEHHETO BO3/lyXa HE HUJKE PACYETHOM.
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KommyTanuonusble 3a1aun

AHanmM3 OTKIIOYCHHUH, MEePeKIIOYEHUN, TOUCK ONKalileld 3amopHON apMaTyphl,

OTKJIIOYAIOIIEH Yy9aCTOK OT HICTOYHHUKOB, MJIU IIOJHOCTBIO M30JIMPYIOLIEH Y4aCTOK U T.J.
IIbe3omerpuyeckuil rpaguk

Lleapto  MOCTpOEHMSI  MBbE3OMETPUUYECKOro  rpauka  sSBISETCS  HarjasgHas
WITIOCTPAlUsl pe3ysIbTaTOB TMIPABIMYECKOrO pacyera (HalIaJo4yHOro, I[OBEPOYHOIO,

KOHCTPYKTOpCKOro). [Ipu 3ToM Ha 3KpaH BBIBOASTCS:

— JIMHUS JaBJICHHA B TIOAAIONIEM TPYOOIpOBOIE,
— JIMHUS JaBJICHHUS B 00paTHOM TPYOOIpPOBOJE,
—  JIMHUSA TOBEPXHOCTH 3€MJIH,

— JIMHUSA NOTEph Haropa Ha maioe,

— BBICOTA 3/1aHUS,

— JMHUS BCKUTIAHUS,

— JIMHUA CTaTUYCCKOT0 HaIopa.

I_IBCT Y CTWJIb JIUHUM 3a4a€TCs MOJIb30BaTEIIEM.
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B Tabmune mox rpadukoM BEIBOASTCS IS KaXIAOTO y3Jia CETH HAaWMEHOBAHUE,
reojic3uueckas OTMETKa, BBICOTA MOTPEOWTENs, HAMoOphl B TMOAAMOIIEM W OOpaTHOM
TpyOOINpPOBOIaX, BEJIMUMHA JPOCCEIUPYEMOT0 Haropa Ha maibax y morpedurtenei, motrepu
Haropa I0 y4acTKaM TETUIOBOW CETH, CKOPOCTH JBFIKCHHUS BOJIBI Ha y4acTKaX TEIUIOBOU
cetu u T.J. KommdectBo BbIBOAMMOW Ton TpadukoMm wuH(DOpMAIMM HACTpaUBACTCS

ITIOJIB30BATCJICM.

[Ibe30meTpuueckue rpaduku npenacrabiensl B [Ipunoxennun kK OO0CHOBBIBAIOIINM

matepuanaMm (IIpunoxenue 4).
PacyeT HOpMATHBHBIX MOTEPH TEIJIA Yepe3 U300,

[{enpr0 maHHOrO pacyera sBISETCA ONPEAEIICHHNE HOPMATHBHBIX TEIUIOBBIX IOTEPH
yepe3 M30JLUI0 TpyOOonpoBooB. TeIuioBble MOTEPH OMPEAEIAIOTCS CYMMapHO 3a TOJ C
pa36uBKoil o Mecsauam. [IpocMoTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMapHO I10 BCEl
TEIUIOBOM CETH, TaK U IO KaXJAOMY OTHEJIBHO B3STOMY MCTOYHHMKY TEIJIOBOM SHEPTUU U
KaXIoMYy ILeHTpaibHOMY TemioBomy NyHKTY (LITII). Pacuer moxeT OBITh BBIIIOJIHEH C

YYCTOM IIOIIPAaBOYHBIX K03(1)(1)I/II_II/ICHTOB Ha HOPMBI TCINIOBBIX IIOTCPb.

% Ternoeaa ceTh padur CpeaHeEronoEse | e — | | [ re—
The -330 Teo 200 The 74 TrpurT 5.0 D—
Trog (1500 Tee [200 Tnog [35.0 Tnogs 100 it
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Tofip 700 Tofip 5.0 Ma gaHHaky yzay
[MONPEBOYHEI K03 OMUMEHT Ha HOPMEI TEMNAOBEIX NOTEPE Enanensue:
Pycckue 3aronoBkm B oTueTe | (Bee Bnaaensut) - |
Mecau N.MNpo..|Tee | Trp | Tnoa | Todp | Tee | Gnog Mkan| Qofp Mkan| Gyr_noa 1 | Qyr_noa .| Gyr_ofpt | Our_ofp .| Gyr_nor 7 | Qyr_noT ..
0 744 00 00 00 o0 0o 27eEd 1260.6 9020.5 524.9 90964 390.5 89137 4151
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FPegpane 0 EF2 00 0.0 0.0 0.0 oo 25183 11386 81475 4741 82165 3|/2TF 80811 379
n o oo 0.0 0.0 0.0 oo 0.0 oo 0.0 0.0 0o 0o 0.0 oo
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Arpene 0 720 00 00 00 00 00 26982 12200 87295 508.0 8803.4 3779 8E26.2 401.7
nao oo 00 00 0O 0D 0D 0o A1} 0o 0.0 0o 0o 0o
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MiaHe 0 70 00 00 00 00 00 26982 1220.0 8729.5 508.0 88034 37ra 8626.2 40.7
n o oo 0.0 0.0 0.0 oo 0.0 oo 0.0 0.0 0o 0o 0.0 oo
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nao oo 00 00 0O 0D 0D 0o A1} 0o 0.0 0o 0o 0o
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n o oo 0o 00 00 0o 00 0o 1] 0.0 0.0 0o 0.0 0o
Homgpe 0O 720 00 0.0 0.0 0.0 oo 2B98.2 12200 87295 508.0 88034 Crr: | 86262 am.7
n o oo 0.0 0.0 0.0 oo 0.0 oo 0.0 0.0 0o 0o 0.0 oo
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Pucynok 3. Pacyer HOpMATHBHBIX TEILUIOBBIX N10TEPh
Pe3ynbTaThl BHIMOIHEHHBIX pacueTOB MOKHO dKcopTupoBath B MS Excel.
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3.1. I'paj¢uueckoe mnpeacTaBjieHne OOBHEKTOB CHCTEMbI TEILUIOCHAOKEHHUS C
NPUBA3KOH K TONMOrpaguyYeckoii OCHOBE C MOJHBIM TOMOJOTHYECKHM ONMHCAHHEM

CBAI3HOCTH 00HLEKTOB

TemnoByro cerb MOXXHO H300pakaTb Ha KapTe, C MPUBA3KONM K MECTHOCTH (110
KOOpJIMHATaM, C MPUBA3KON K OKPY>KAIOIIMM OO0BEKTaM), YTO MO3BOJIUT B JaJbHEHIIIEM HE
TOJIKO MPOBOJUTH TEIJIOTUIPABIMYECKHE pPAaCUeThl, HO M pEelIaTh APYrue HHKEHEPHBIE

3aJa4H, 3Hasd TOYHOC MCCTOHAXOXACHHUEC TCIIJIOBBIX ceTei.

8
Yt e noyi

U
i

3 S
< 2 ) - , 5
el 2 21 T &

Pucynok 4. MH3o00paxkeHue TeNJI0BOH CeTH HA KapTe ¢ NPUBA3KOH K MECTHOCTH

Zulu Moxet paboTaTh Kak B JIOKATHHOW CUCTEME KOOpJAUHAT (IJIaH-CXeMa), TaK U B

OJIHOM M3 TeorpapuiyecKux MPOeKIUH.

Cucrema nognepxkuBaet 6onee 180 matymos, B Tom uncne [13-90, CK-42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, Tlynkoo 42, NAD27, NADS3, EUREF §9.

Cnmcok noaAACPKUBACMBIX JTaTYMOB 6YJICT PaCIupATHCA.

Cuctema mpejuiaraeT HabOp MpenomnpeaeNeHHbIX cucTeM KoopauHat. Kpome Toro,

M0JIb30BaTEb MOXKET 3a/1aTh CBOIO CUCTEMY KOOpPAMHAT C MHIMBUIyaIbHBIMU NTapaMeTpaMu
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JUIS TIOJJIEP)KUBAEMBIX CUCTEMOM MpOEKUMi. B 4acTHOCTH, 3Ta BO3MOYKHOCTH IIO3BOJIUT,
MpU HM3BECTHBIX MapaMmeTpax (KJIrYax Iepexojia), MPUBSA3bIBATh JaHHBIC, XPaHAILIUECS B

MECTHOM CUCTEME KOOPJUHAT, K OAHOM U3 TJI00ATBHBIX CUCTEM KOOPIUHAT.

JlaHHBIC, XpaHSIIAECs B Pa3HBIX CUCTEMaxX KOOPJIUHAT, MOKHO OTOOpaXKaTh Ha OJTHOM
KapTe, B OJHOW u3 mpoekuuil. [Ipu 3ToM mepecuer koopAuHAT (€ciau OH Tpedyercs) u3
OJTHOTO JaTymMa B JAPYrod W W3 OJHOH MPOCKIMH B JPYryH MPOU3BOAMTCS TPHU

OTOOpPaKEHUU «HA JIETY».
JlaHHBIE MOXKHO MIEPENPOCUPOBATh U3 OJJHON CHCTEMbI KOOPAWHAT B JAPYTYIO.

Cnez[yeT OTMCTHUTD, YTO JJICKTPOHHAA MOJCIIb, IMIPCAOCTABJICHHAA 3aKa34YUKOM, ObLIa

BBHITIOJIHEHA B JIOKAIBHOM (MECTHOM) CHUCTEME KOOPIUHAT.

3.2. IlacmopTHu3anusi 00beKTOB CHCTEMbI TEIIOCHAOKeHH s

[Ipu paGote B reomHGOpMalMOHHONW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSI C TOMOIIbI0 MBIIIKA WM MO KoopauHaTam. Ilpu sToM cpa3y ¢opmupyercs
pacuetHass Mojenb. llocnme rpaduyeckoro u300paxKeHUs CHUCTEMBbl TEIUIOCHAOXKEHUS,
HEOOXOIMMO 3a/aTh pacyeTHbIE MapaMeTpbl OOBEKTOB M BBIIIOJHUTH COOTBETCTBYIOIIUE

pacyeThl.

TeroBasi cerb BKIIOYaeT B ceOs CIEAYIOIIME OCHOBHBIE OOBEKTHI: HCTOYHUK,
y4acToK (TpyOOmpOBO/IbI), MOTPEOUTEND U Y3IbI: IIEeHTpaidbHbie TeruioBble MyHKTHI (LITTI),

HACOCHBIE, 3aIIOPHYIO U PETYJIHUPYIONIYI0 apMaTypy, KaMepbl U IPYTHUE FJIEMEHTHI.
HUcTouHukK

Hcmounuk — 3TO0 CUMBOIIBHBIN OOBEKT TETUIOBOM CETH, MOJIEIUPYIOMIUN DPEKUM
pabotel koTenmpbHOW miu TOL[. B maremarwmueckod MOJEIM HCTOYHUK TPEACTABISACTCS
CETEBBIM HACOCOM, CO3JAOIIMM pPacIojaraéMblidi HAamop, W TMOJANUTOYHBIM HACOCOM,
OTIPEJICNISIONINM HAToOp B 00OpaTHOM TpyOoIpoBose. YCIOBHOE 0003HAUYCHNE UCTOYHHUKA B
3aBUCUMOCTH OT peXHUMa paboThl MpeAcTaBiIeHO Ha pucyHke. IIpu paboTe HECKOTbKHX

HNCTOYHUKOB Ha OAHY CCTbh, OAWH U3 HUX MOJKCT BBICTYIIATH B KAYCCTBC MMKOBOM KOTEIILHOM.
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L BENKIYEH
‘ OTKHIYEH

Pucynok 5. YciaoBHoe n3o00pakeHne MCTOYHUKA
Yuacrok

Yuacmok — 510 nuneHbIN 06’I>GI(T, Ha KOTOPOM HC MCHAIOTCA:

e  JMaMeTp TpyOOIpoOBOJA;
®  THII IPOKJIAJIKH;
®  BHJ U30JISILIUY;

L4 pacxod TCTINIOHOCHUTCIIA.

HBYXTPY6HEUI TCILIIOBAasA CCTh 1/1306pa>1<aeT051 B OJIHY JIMHHUIO 1 MOXXCT, B 3aBUCUMOCTH
OT JKCJIaHUA II0JIB30BATCIIA, COOTBCTCTBOBATHL HIIM HC COOTBCTCTBOBATL CTAHIAPTHOMY

n3o0paxenuto cetu mo 'OCT 21-605-82.

Kak n1000ii OOBEKT CeTH, y4acTOK HMMEET pa3Hble PEeXUMBI pabOThI, Hampumep,
«OTKJIIOYEH TMOJAIOUIUI» WM «OTKIOYEH OOpaTHBbI», CM. pPHUCYHOK «Pexumbl
U300paKEHUsI y4acTKa» . DTU PEKUMBI MO3BOJISIOT CMOJIEIUPOBATh MHOTOTPYOHBIE CXEMBI

TEILUIOBBIX CETEMN.

Pexum 1 BrntoyeHb! 0ba Tp-ga T T
Pexum 2 . Beikntouersl oba Tp-aa T T
Pexum 3 OTknroyer obpaTHeli Tp-4 T T
Pexwmm 4 OTkntoveH nogawowui Tp-a T . T
Mons3oBaTensckoe uaobpaxexue cetu W3obpaxenue cetn no TOCTY 21-605-82

Pucynok 6. M300pakeHHe HeCKOJIbKHX COCTOSIHHI Y4YacTKOB, 3aJaBaeMbIX pa3HbIMH

pexuMaMu

Y3ea

¥Y3en — 310 cuMBONBHBIN 0OBEKT TEIUIOBOM ceTH. B TEIIOBOI ceTu y3namMu SIBISIOTCS
BCE€ OOBEKTHl CETH, KpOME HCTOYHHKA, MOTpPEeOMTeNns M ydacTKOoB. B maTemarnyeckoi

MOJIETTM BHYTpEHHEE IpeJcTaBlieHue OOBEKTOB (KpoMe MCTOYHUKA, MOTpeOuTeNs,
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nepembluku, LITII u perynaropoB) monenupyeTcsi IByMs y3J1aMH, YCTAaHOBJIEHHBIMM Ha

noJiaro1ieM u o0paTHOM TPyOONpoOBOIAX.

VYciioBHOE 0003HAYEHHE Y3JI0BBIX OOBEKTOB B 3aBHCHMOCTH OT pPEXHMa pPabOTEHI

IIPEACTABJICHBI HA PUCYHKE 7.

TennoBad KamMepsd

@® pazseTBEneHue

»- CMeHa auameTpa

Pucynok 7. ¥YcjioBHOe n300paxeHue y3JI0BbIX 00bEKTOB

[IpocTeIM y3710M B MOJCIHM CUMTaeTCs 00O y3eid, YbH CBOWMCTBA CHCIHAIBHO HE
OroBOpeHbI. [IpocToil y3en CyKUT TOJABKO JJISI COEAUHEHUS YYaCTKOB. TaKUMHM y3JaMH ISt
MOJICIN SIBJISIFOTCS TEIUIOBBIE KaMeEpbl, OTBETBJICHUs, CMEHBI IUAMETPOB, CMEHA THIIA

MPOKJIaJIKH WJIM TUIIA U30JIAIUN U T. 1.
HeHTpaJIbele TENJIOBLIC ITYHKTBI

Henmpanouvtit. mennosou nynxkm (I[TII) — 510 y3en JIONOJTHUTEIBHOTO
pEryaupoBaHusT M paclpeleieHus TeIUIOBOM dHepruu. Hanwume Takoro ysma
[IOAPa3yMeBaeT, 4YTO 3a HUM HaxOIUTCS TYIUKOBAas CE€Th, C WHAMBUIYAIBHBIMU
notpedutensimu. B LTIl moxxeT BXOAUTH TOMBKO OJMH yY4aCTOK U TOJIBKO OJUH y4acCTOK
MOXET BBIXOAUTb. IlpudyeM BXOAAIIMI Y4YacTOK HMIAET CO CTOPOHBI MAarucCTpajd, a
BBIXOJSIIMIA y4acTOK BeAET K KOHEYHbIM moTpedurtensiM. Buyrpennsas komupoBka L[TII
3aBUCUT OT €ro CXEMBbl NMPHUCOEAMHEHUSI K TEIJIOBOM CeTH. DTO MOXKET OBITh TPYIIOBOU
JIEBAaTOpP, TIPYNIIOBOM  HACcOC CMEIIEHUs, HE3aBUCUMOE IOAKIIOYEHHE TPYIIIBI
norpebureneit, Ooimeppl Ha I'BC u 1.1 Ha naHHbII MOMEHT B pacnopsyKeHUU

nosib3oBarens 28 cxeM npucoeaunenus LTI
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Pucynok 8. M3o6paxenue LITII
Bcnomorarte/ibHbII y4acTOK

Bcnomozamenwvuwiit yuacmok — yKa3blBa€T Hayajo TpPYOONPOBOIOB TOPSUETO
BOJIOCHAOXKEHUSI TIpU YeThIpeXTpyOHOU TeruioBoi cetu mocne LTI, Dto wHeGombinon
Y4aCTOK 3aKaHUYMBACTCS TMPOCTHIM Y3JIOM, K KOTOPOMY TMOAKIIOYaeTcsl TPyOOrpoBOa
ropsiuero BOJOCHAOXKEHUA, KaKk TMokazaHo Ha pucyHke 9 «llogkmrodeHue TpyodompoBoja

I'BC».

BcnomorarenbHbIR
y4actok ana UTn

/
uTn — —0

Pucynok 9. Ioakiarouenue Tpydonposoaa I'BC
IHoTpebuTenn

Ilompebumens — 53TO KOHEYHbIH OOBEKT ydacTKa, B KOTOPBIM BXOJUT OJUH
MOJIAIOIIMN ¥ BBIXOJUT OJMH OOpaTHBIA TpyOOIpoBoJ TerioBoi cetu. [lon morpedburenem

IMOHUMAETCs a0OHEHTCKUH BBO/Jl B 31aHHCE.
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BENMKOYEH

OTENKIYEH

Pucynok 10. YciaoBHoe n3odpaxxeHue norpeduTesist

[loTpebuTenp TEMIOBOM 3HEPIHMM XapaKTEPU3YeTCs PACUETHBIMM Harpy3kamMu Ha
CUCTEMY OTOIUJICHMsI, CHUCTEMY BEHTWISLUU M CHUCTEMY TOpSYEro BOJOCHAOXKEHUS U
pacyeTHbIMHU TEMIEpPATypaMH Ha BXOJI€, BBIX0JI€ MOTPEOUTENS], U pacCUETHON TeMIepaTypoi
BHYTPEHHET0 BO3/1yXa. B OIHOMMHEHHOM IpencTaBlIeHUU MOTPEOUTENb — 3TO Y3JI0OBOU

OJICMCHT, KOTOpBIﬁ MOJKET OBITH CBSI3aH TOJBKO C OIHNM Yy4aCTKOM.

BHyTpeHHSISIT KOOUpOBKA NOTPEOUTENsT CYUIECTBEHHO 3aBUCUT OT €ro CXEMBI
NPUCOSANHEHUST K TEIuloBOM ceTn. CXeMbl MOTryT OBITH 3JEBAaTOPHBIE, C HACOCHBIM
CMEIICHUEM, C HE3aBUCUMBIM IMPUCOEIWHEHUEM, C OTKPBITBIM HWJIU 3aKpPBITBIM OTOOPOM
Boael Ha I'BC, ¢ perynastopamu temmeparypbl, OTOIUIEHHUs, pacxojga W T.4. Ha maHHbIM

MOMEHT B pacHoOps>KEHUH NoJib30BarTens 31 cxema npucoeIuHeHus: oTpeOuTenei.

Ecau B 37aHUM HECKOJIBKO y3JI0B BBOA4, TO 00BEKTOM <<HOTpe61/ITeJIB» MOKHO
OImucaThb Ka)KI[BII;'I BBOJ. B Toxe BpEMsA KaK OJHUH HOTpC6I/IT€J'IB MOXHO OIIMCaThb HGHBIﬁ

KBapTaJl WU 3aBOJI, 33/1aB JIJI TAKOTO OTpeOuTeNsi 0000IIEHHBIE TEIIOBbIC HArPY3KHU.
O000meHHBI TOTPEOUTENb

Ob06wennvlit.  nompedumens — CUMBOJBHBIA OOBEKT  TEIUIOBOW  CETH,
XapaKTEePU3YIOMUICSI  MOTPEOIIeMBIM  pacXOJOM CETEBOHM BOJBI WM  3aJIaHHBIM
COMpOTUBIICHHEM. TakuM MOTpeOUTEIEM MOXKHO MOJEIUPOBaTh, HAMpUMeEp, OOIIYIO

HArpy3Ky KBaprajia.

VYcnoBHoe 0003HaueHHE OOOOIIEHHOIO MOTpPeOUTENs] B 3aBUCUMOCTH OT peKUMa

paboThI peAcTaBIeHo Ha pucyHke 11.

BKNKOYeH
OTKITHOYeH

Pucynok 11. H3o0paxeHue 0000111eHHOT0 NOTPeONTEIA
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Taxoit 00beKT yI0OHO MCTOIB30BaTh, KOTIa BOSHUKAET HEOOXOIMMOCTh PACCUUTATH
TMIPaBIUKY ceTd Oe3 uHpopMalMM O TEIUIOBBIX Harpy3kax M KOHKPETHBIX cXemax
NPHUCOEANHEHMS TOTpeOuTeNel K TeraoBoi cetd. Hanpumep, npu pacuere MarucTpaibHbIX
ceTei MH(QOPMALUU O KBAPTAJIBbHBIX CETAX MOXKET He ObITh, a JAJIsl OLIEHKH NOTEph HAaropa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOIbl B TOYKaX MPUCOECIUHEHUS

KBapTaJIOB K MaFHCTpaHBHOfI CCTU.

B onHonuHeliHOM uW300paxkeHMH He TpeldyeTrcd MNOAKIYaTh OOOOIIEHHBIN
noTpeOuTeNIb Ha OT/IEIBHOM OTBOSILEM yYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CTb B 3TOT y3€J MOXKET BXOAWTh W/MIM BBIXOAWUTH JII00O€ KOJIMYECTBO YYacCTKOB. IJTO

IHO3BOJIACT 6BICTpO u YI[06HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOJHBIX JAHHBIX.

l
B ~ > ——— ¢

MCTOMHKK 08 0BLWEeHHbIe NOTPpesUTENH

Pucynok 12. BapuaHThl BK/JII0OYeHUs] 0000 IEHHBIX NOTPeduTe el
3aaBuKKa

3aoeusricka — 3TO CUMBOJILHBIM OOBEKT TEIJIOBOM CETH, SBIISIOIIMICSA OTCEKAOIINM
YCTpOMCTBOM. 3aJBHU)KKA KpPOME JBYX pPEXKUMOB pPaOOTBHl (OTKPBITA, 3aKpbITa), MOKET
HaXOJUTHCS B IPOMEKYTOYHOM COCTOSIHUH, KOTOPOE ONPEAEISAETCS CTENEHBIO €€ 3aKPbITHS.

[TpoMexyTOYHOE COCTOSIHUE 3aJIBUKKH JTOJKHO OTPEAEISATCS IPpH €€ peskuMe paboThI.

‘ <| OTKPBITA

N 3aKpbITa

Pucynok 13. YcnoBHoe uzo0paxeHue 3aBUKKHU
YcnoBHOE 0003HaUYCHHE 3aMOPHO-PETYIUPYIONMIETO YCTPOWCTBA B 3aBUCHUMOCTH OT

pexxuma padboThI:
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3anBMKKAa B OJHOJMHEHHOM H300paXEHWUHU TPENICTABIACTCS OAHUM Y3JIOM, HO BO
BHYTPCHHEM IIPEACTABICHUU B 3aBUCHUMOCTH OT 3aJaHHBIX I1apAMETPOB B CEMaHTHUYECKOU

0a3e 1aHHBIX, MOKET OBITh YCTAHOBJIEHA HA 00OHUX TPYOOIIPOBOJAX.

P -

b—
)4

Pucynok 14. OpHoiMHeliHOe U BHYTPEeHHee NMPeACTABJICHUE 3aIBHAKKH
ITepembruka

Ilepembluka — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOW CETH, MOACIUPYIOMINA Yy4aCcTOK

MEXy MOJAIOIIUM U 00paTHBIM TPYOOIIPOBOJAMHU.

VcinoBHoe 0003HaueHHE INEPCMBIYKM B 3aBHUCHUMOCTH OT pPCXKHMaA paGOTI)I

MPEJCTABIEHO HA PUCYHKE 15.

OTEDPbBITA

3dKpPbIT4

Pucynok 15. YcnoBHoe npeacrasiieHHe NepeMbIYKH
[TepeMbIuka MO3BOJIIET CMOJAETUPOBATH YYAaCTOK, COCAMHSIONIMNA TMOJAIOIMIUA U
o0paTHBI TpPyOONpPOBOJBI. B 3TOT y3em MOXKET BXOJWTh W/WIM BBIXOJUTH JFO0OEC

KOJINYCCTBO YUACTKOB.

Pucynok 16. Ilepembruka

22



Tak kak mepeMbIuka B OJHOJMHEHHOM W300PaKEHUU TMPEACTABIICHA Y3]IOM, TO IS
MOJIETTUPOBAHUS COEIMHEHUS MEXAY IMOJAIIIUM TpyOOIPOBOJIOM OJHOIO ydacTKa U
0o0OpaTHBIM  TpyOONPOBOJOM  JPYTrOro ydacTKa OJHOTO JJEMEHTa  «IIEPEMBbIUKa
HegocTaTouHo. [loHamo06sTCs emie ABa ydyacTka: OJIMH TOJIBKO MOJMAIOIINN, TIPYTOl - TOJIBKO

00paTHBIH.

Pucynok 17. CoennHeHHe MeKAy MOJAIOIIUM TPYOONPOBOIOM OJHOI0 Y4acTKAa U 00OPAaTHBIM

TPYOONPOBOIOM JAPYIoro y4yacrka
HacocHas cranuus

Hacocnasn cmanyus — CHMBOJIbHBIH OOBEKT TEIUIOBOM CCTU, xapaKTepmy}omI/Iﬁc;[

3a/laHHBIM HAIlOPOM WJIM HallOPHO-PACXOIHON XapaKTEePUCTUKON YCTAHOBIEHHOTO HAacOCa.

HacocHast cTaHius B OJHOJIMHEWHOM H300paKEHUH TPEACTABISACTCS OJHUM Y3JIOM.
B 3aBucuMoOcCTH OT TaOJUYHBIX MMapaMETPOB ATOTO y3J1a HACOC MOXKET OBITh YCTAHOBJICH HA
MOJIA0IIEM HIIM 0OpaTHOM TpyOOompoBoe, TNO0 Ha 000UX TPYOOIPOBOIAX OJHOBPEMEHHO.
Jlnst 3amaHus HampaBlIeHWs JCWCTBUS Hacoca B OTOT Yy3€d TOJBKO OJMH Y4acTOK

00s3aTeJIbHO AOJIKCH BXOAWTH U TOJBKO OAWH Y4aCTOK JOJIKCH BBIXOJUTD.

O 0

Ot e P et

Pucynok 18. Hacocnasi cranuus

Hacoc mMoxHO MojenupoBaTh AByMs crioco0aMu: JuUO0 Kak HIeaqbHOE YCTPOWCTBO,
KOTOpOE€ H3MEHSIET JaBJICHHE B TPyOONpOBOAEC HA 3aJaHHYI0 BEIHYMHY, JHOO Kak
YCTPOWCTBO, paloTaroliee C y4eTOM peaJbHONM HAMOPHO-PACXOTHON XapaKTePUCTUKHU

KOHKPCTHOI'O HAacoca.
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B mepBoMm ciyuyae mpocTo 3ajaeTcsi 3HaU€HHE HAropa Hacoca Ha MOAAIONIEM W/WIN
oOpatHOoM TpyOompoBoae. Ecnu 3HadeHne Hamopa Ha OJHOM U3 TPyOONPOBOJIOB PaBHO
HYJII0, TO HAacoc Ha J3ToM TpyOompoBojae otcyrcTByer. Ecnm 3HaueHwe Hamopa
OTPHIIATEHHO, TO 3TO O3HAYAeT, YTO HACOC pPabOTaeT HABCTpEUYy BXOMAAIIEMY B HETO

Y4YacTKy.

H=10# H=—10m
H=—10n H=10n
Ot ] —— Ot ]
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Pucynok 19. Ilbe3omerpuueckue rpaguku
Ha pucynke 19 BHIHO, Kak pas3iM4YHbIC HANpPABJICHUS YYacCTKOB, BXOJAIIUX H
BBIXO[AIIUX M3 HAcOCa B COYETAHWU C PA3HBIMU 3HAKaMU HAIlOpa, BIMAKOT HAa pe3yJbTar

pacuera, 0OTOOpa)KEHHBIN Ha MbE30METPUUECKUX IpaUKax.

Kor;[a 3a4aCTCsA TOJBKO 3HAYCHUEC HAIIOpa Ha HACOCC, OHO OCTACTCA HCU3MCHHBIM HC

3aBUCHUMO OT IMPOXOAAIICTO YC€PE3 HACOC pacxoaa.

Ecnmu monenupoBath paboty Hacoca ¢ ydetoM ero QH xapakTepucTuku, TO CiaemayeT

3aJlaTh PAacXOJIbl M HAMOPHI HA TpaHUIaxX pabodeil 30HbI Hacoca.
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Pucynok 20. HanopHo-pacxoiHasi XapaKTepHCTHKA HACOCA

[lo 3amaHHBIM JBYM TOYKaM oOmpenenseTcss napabona ¢ MakKCUMyMOM Ha OCH
JABJICHUM, MO KOTOPOM pacyer U OyJeT OmpeAeNiaTh Halop Hacoca B 3aBHCHUMOCTH OT
pacxona. Cneayer OTMETUTh, YTO XapaKTEpPUCTHKA, 3a/aBaeMas TakKUM oO0pa3oM, MOXKET
OTIIMYATHCSI OT peaNbHOW XapaKTepUCTUKU Hacoca, HO B Mpejenax paboueit obmactu obe
XapaKTEPUCTUKH TPAKTUYECKH COBMAAalT. i1 omnMcaHusi HECKOJIBKUX MapajuiesIbHO
paboTarolux HAcoCOB JIOCTAaTOYHO 3aJaTh HUX KOJHMYECTBO, U PE3YJbTUPYIOIIAS

XapaKTCPUCTHUKA 6yz[eT OIIpCACIICHA IIpHU paCYCTC aBTOMATUYCCKH.

Tak xak Hamopbl Ha rpaHuLaXx padboyeil obyacTu Hacoca OepyTcs U3 CIpaBOYHUKA U
BCETJa TOJIOKUTENBHBI, TO HAIlPaBJICHUE NEHCTBUS TAaKOrO Hacoca OyIeT OmpeAemsThCs

TOJIBKO HAIpaBJICHUEM BXOAAIICTO B Y3€JI yJacCTKa.

JApoccennpyrouue ycTpoicTaa
Jpoccenupyronue ycTpoiicTBa B OJHOJIMHEMHOM MIPEACTABICHUN SIBIISIIOTCS Y3JIaMH,
HO BO BHYTPEHHEH KOJMPOBKE — JTO JOTOJHUTEIbHBIE YYaCTKH C TOCTOSHHBIM HIIH
MEPEMEHHBIM COMPOTUBIIEHUEM. B apoccenupyromumii y3en o0s3aTeIbHO JOJKEH BXOJUTh

TOJIBKO OJJUH Y4YaCTOK, U TOJIBKO OJJWH Y4YaCTOK M3 y3JIa JOJIDKCH BBIXOJUTD.

Ha nogawwem npySonpofoge Sreg
o O < O
O — o)
)

)
r

Ha oBSpamuom npyBonpofoge

o ole o

P .-D = C}_

Pucynok 21. JIpoccenupyrommue ycrpoicraa
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JApocceabnas maiidoa

JIpoccenvhasa waitéa — 370 CAMBOJIBHBIN OOBEKT TEINIOBON CETH, XapaKTEPU3yeMbIit
(uKCUpPOBaHHBIM COIPOTHUBIIEHUEM, 3aBUCSIIMM OT IHaMeTpa maiobl. JlpoccenbHas maiiba
UMeEeT JIBa pekuMa paboThl: BhIUMCISEMasl U yCTaHaBiIMBaeMas. Y CTaHaBIMBaemas Iaiida
— 3TO HEPETYJIHUPYEMOE CONPOTUBIIEHUE, TO BEIMYMHA TACUMOI0 II1aif00i Haropa 3aBUCUT

OT KBaJipaTa, MPOXOAIIEro yepe3 1aildy pacxo/a.

Briydcnaeman wakba

[ | YeTaHaBnWeaeman wWaiba

Pucynok 22. ¥Yc/jioBHOe npeacTaBjieHHe MA0bI
Ha pucynke HM>ke BHUJIHO, KaK MEHSIOTCS MOTEpU Ha IIaiibe, yCTaHOBJIEHHOM Ha

MoJIalo1eM TPYOOIIpOBO e, IPU YBEIMUYECHUU pacxo/a yepe3 Hee B JIBa pasa.
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Pucynok 23. XapakTepHCTHKH APOCCeTbHBIX MIAH0
Peryasitop naBienus

Pezynamop oOaenenus - yCTPOWCTBO C NEPEMEHHBIM CONPOTUBICHHUEM, KOTOPOE
MO3BOJISIET TMOJAJICP)KMBATh 3aJaHHOE JaBJIEHHUE B TPyOOINpPOBOJE B ONpPENEICHHOM
JMara3oHe M3MEHEHUs pacxoja. Perynstop maBieHHsT MOXKET yCTaHABIMBAThCS Kak Ha

MOJIaloIeM, TaK U Ha 0OpaTHOM TPyOOIPOBOJIE.
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Pucynok 24. PeryasTop naBJjieHus1
Ha pucynke 24 mnokaszaHo, 4TO TpW YBEJIWYEHHMM B JBa pa3za pacxoja dYepes
PEryIsITOp, YCTAHOBJICHHBIM B 00paTHOM TpYyOOINpOBOJIE, JAaBJICHUE B PEryIUPYEMOM Y3JIe

OCTacTCA IIOCTOAHHBIM.

BenuunHa CONpOTHBIEGHUS pEryasTOpa MOXKET M3MEHATbCd B Ipeneiax oT
OECKOHEYHOCTH 10 COMNPOTHUBIICHHSI TMOJHOCTBIO OTKpPBITOro perynaropa. Eciam ycnoBus
paboThI CETH 3aCTaBISAIOT PErYJSTOP MOJHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETYIUPYEMbIH APOCCENUPYIOMUNA y3e.
PerynsiTtop pacnosiaraemoro Hamopa

Pecynamop pacnonazaemozo nanopa — 3T0 CUMBOJIBHBIN OOBEKT TEIIOBOH CETH,

NOJIJIEP’KUBAIOIIMI 3aIaHHBIN paciioyiaraeMblil Harop nocie ceosl.

PaGora perymsatopa pacmoiiaraeMoro Hamopa aHajloTUYHa paboTe peryisiTopa
JIABJICHUsSI, TOJIBKO B 3TOM Cllydae PEryJsiTOp cTapaeTcsl JAepKaTh IMOCTOSHHOW 3aJJaHHYIO

BEJIMYUHY PacojaraeMoro Hamopa.

E perynaTop pacnonaraeMoro Hanopa Ha nogaioulem TpyGonpoeoge

E perynaTop pacnonaraemoro Hanopa Ha o6paTtHoMm TpyGonpoBsoge

PucyHnok 25. YciaoBHoe npeacraBiieHHe peryJssTOpoB Hanopa
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Peryasitop pacxoaa

Pezynamop pacxooa — 5To CUMBOJIbHBIN OOBEKT TEIJIOBOW CETH, MOCPKUBAIOIINNA

3aIaHHBIM IMOJIB30BATCJIICM PACXO0d TCINIOHOCHUTCIIA.

Perynsatop MOXHO ycTaHaBIMBaTh Kak Ha [OJAlOIEM, TaK ¥ Ha OOpaTHOM
TpybonpoBozme. K pabore perymaropa pacxoma MOXHO OTHECTH BCE CKa3aHHOE IIPO

PETYIIATOPBI JaBJICHUA.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoge

ﬁ perynaTop pacxoaa Ha o6paTHoM Tpy6onposoae

Pucynok 26. YcJji0BHOe npeAcTaBJIeHHE PeryisiTOpoB pacxoaa

B cymectByromux 6a3zax nmaHHbix «ZULU» mnpenycmarpuBarOTCsl CTaHIApTHBIE

XapaKTCPUCTHUKU 110 ITPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIJIOCHAOKCHHS.

CocTtaB uH(poOpMaMK MO KaXIAOMY TUIY OOBEKTOB HOCUT Kak HH(DOPMATHUBHBIM
XapakTep (HampuMep: Ui MCTOYHUKOB - HAaWMEHOBAHUE IMPEANpPHUITHS, HaUMEHOBAaHUE
UCTOYHHKA, JJIs1 TOTpEOUTENEH - aApec y3/1a BBOJAa, HAMMEHOBAHUE y3Ja BBOAA U T.J.), TaK
U HEOOXOAUMBIH 1715 QYHKIIMOHUPOBAHUS pacueTHON MOJEH (HallpuMep: Uil HCTOUHUKOB
- reoJIe3n4ecKasl OTMETKA, pacueTHasi TEMIIEpaTypa B MOJAIOIIEM TPyOOIIPOBOJE, pacueTHas
Temmneparypa XoiogHou Boabl). IlomHoTa 3amonHeHuss 0a3bl JAHHBIX [0 MapameTpam
3aBHCHUT OT HaJW4Msl UCXOJHBIX JaHHBIX, IPEAOCTABICHHBIX 3aKa3YMKOM U ONPOIICHHBIMU

CY6T)€KTaMI/I CHCTEMBI TCINIOCHA0KEHHUS HACSIIEHHOTO ITYHKTa.

[Ipu xemaHuu TOJIL30BATENs, B CYNIECTBYIONIUE 0a3bl NAHHBIX MO OOBEKTAM CETH

MOKHO )1063,BI/ITB JOITIOJIHUTCIIbHBIC ITOJIA.
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3.3. IlacmopTu3auMss W ONUCAHME PACYETHBIX €JIMHHMI TEPPUTOPHATBLHOIO

ACJTCHUN, BRKJIIOYasi aIMUHUCTPATUBHOEC

BHGKTpOHHaH MOJICJIb MO3BOJIACT HATVIAAHO Ha TOIMMOOCHOBC TOpoJa pa3rpaHUvdnTh U
MMaCIopTU3npOBaATH CANHUIIBI TCPPUTOPHUATIBHOT'O JCIICHUS. Takumu IpaHullaMu

TCPPUTOPUAIIBHOTO ACJICHUS MOT'YT SIBJIATHCS:

KaJJaCTPOBBIE KBAPTAJIbI;
—  TEIJIOCETEBHIE PAiOHBI;
—  IUIAHUPOBOYHBIE PAWOHBIL;

— AIMHUHHUCTPATUBHBIC paﬁOHBI.

Cetka palloHUpOBaHUS, HAHECEHHAsl B AJIEKTPOHHON MOJIENIH, TTO3BOJISIET MPUBS3AThH
0a3y JaHHBIX, COCTOSIIYIO U3 CBEICHUM BXOMSIIMX B MACIIOPT €AUHUIIBI TEPPUTOPUATHEHOTO
JeleHusA, K IUIOIMIAJHOMY OOBEKTYy, OIpPEACISIIONIEMY TPaHHUIBI OTOH  CIMHHIIBI.

['padmuecku, aAMUHUCTPATUBHOE JI€JICHHE TOPOa.

3.4. T'mapaBau4YecKkuidi  pacyeT  TeIUIOBBIX  ceTeil 1000l  cTemeHH
3aKOJIbIIOBAHHOCTH, B TOM 4YHCJe THAPABJINYECKHI pacyeT MPH COBMECTHOI padore

HEeCKOJbKHX HCTOYHHKOB TeIJI0OBOI JHEPIruu HA €AUHYIO TCIIJIOBYIO CETH

TennoruapaBirueckuii pacuer HporpaMMHO-pacueTHoro kommiekca ZuluThermo
BKJIIOYAET B ceOs MOJIHBINA HAOOP (QYHKIIMOHATIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
MH(OPMALIMOHHBIE CTPYKTYpHI 0a3bl JaHHBIX, HEOOXOJUMBIX I TUAPABINYECKOTO pacuera
Y MOJIEJIMPOBAHUS TEIIOBBIX CETEH.

Pa3mepHOCTh paccunThIBaEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJbIIOBAHHOCTH, a
TaKXKe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAONIMX Ha OOIIYIO CETh - HE OTPaHUYCHBI.

[Tocne co3gaHus pacyeTHOM MaTeMaTHYecKOM Mojaenu ceTd U (HOpMUPOBAHUS
MAacropTU3alUKN KKJIO0TO O0BEKTa CETH, B MOJYUMBIICHCS SJEKTPOHHON MOJENH Tropoja
MOTYT BBIIIOJIHATBCS Pa3JINYHbIE TEIUIOTMIPABINYECKUE PACUETHI.

Pacuer cucreM TemnocHaOXXEHUS MOKET NPOU3BOJUTHCS C YUETOM YTEUeK W3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPEOICHNS, a TAKXKE TEIUIOBBIX MOTEPh B TPYOONPOBOAaxX
TEIJIOBOM ceTH. PacueT TemnoBbIX NOTeph BeAETCS JMO0 MO0 HOPMATHUBHBIM MOTEPSM, JTUOO

10 (PaKTUIECKOMY COCTOSIHUIO U30JISALIUY.
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PesynbraTel pacueTtoB MoryT ObITh 3KcnopTupoBansl B MS Excel, narmsgHo
IPEJCTABIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpacKu M INbE30METPUUYECKUX TIpadUKOB.
Kaprorpaguueckuii Marepua U cxema TEIUIOBBIX CET€ MOXKET ObITh O(hOpMIIEHA B BHJIE

JAOKYMCHTA C UCIIOJIB30BAHNCM MAKCTA IICYaTHU

B nactosimee Bpemsi B coctaB pacuetoB IIPK Zulu Thermo Bxomutr 6 Tumos
TUIPABIMYECKOTO pacuera:

—  HQJIAJ0YHBIN pacyer;

— TIOBEPOYHBIN PACUET;

—  KOHCTPYKTOPCKHUH pacuer;

— pacyer TeMIepaTypHOro rpaduka;

—  pacyer HaJeKHOCTH;

— pacyeT HOPMATUBHBIX MOTEPH TEILIa YePEe3 U3OJISALIHIO.
HasiagouHblil pacyeT TenJOBOH ceTH

Ilenpro HaJlAZOYHOIO pacdera sIBISETCS OOecIedeHUue NOTpPeOUuTeNel pacuyeTHBIM
KOJINYECTBOM BOJIbl U TEIUIOBOW »HEpruu. B pesynbTare pacuera ocyiiecTBiseTcs mMoa0op
AJIEBATOPOB U HUX COINEN, IMPOU3BOJAUTCA PACUET CMECHUTENbHBIX U JPOCCEIUPYIOMIMX
YCTPOUCTB, ONpeAesieTcs] KOJIUYEeCTBO U MECTO YCTAHOBKHM JpOCCeNbHBIX MIai0. Pacuer
MOKET MPOU3BOJUTHCA MPHU M3BECTHOM pacIojlaraeMOM Harope Ha HCTOYHUKE U €ro

ABTOMAaTHYCCKOM HOI[60pe B CJIydac, €CJIM 3aJlaHHOI0 Haltopa HEJOCTATOYHO.

B pesynbrate pacdera onpeensroTcs pacXosl U MOTEPH Hamopa B TPyOONpoBOAAX,
HaIophbl B y3/1aX CETH, B TOM YHCJIE pacrnojaraéMble Harophl y noTpedureseil, remmneparypa
TEIUIOHOCUTENSI B y3/aX ceTu (IMpHU y4eTe TEIUIOBBIX IMOTEPh), BEIWYMHA H3OBITOYHOTO

Haropa y moTpeOuTelel, TeMreparypa BHYTPESHHETO BO3IyXa.

JlpoccenupoBaHre H30BITOYHBIX HAMOPOB Ha aOOHEHTCKUX BBOJAX MPOU3BOJST C
MOMOIIBIO COMEN DJIEBAaTOPOB W JPOCCENbHBIX Imaitd. JlpoccenbHbie MmIaii0bl Tiepen
a0OHEHTCKMMHU BBOJIaMU yCTAHABIIMBAIOTCS aBTOMATHUYECKU Ha TMOJAOIIeM, 0OpaTHOM WU
oboux TpyObOmpoBOJaxX B 3aBUCHMOCTHA OT HEOOXOJMMOTO JIJIsi CUCTEMBI TUIPABIMYECKOTO
pexuma. [Ipu paboTe HECKOIBKUX UCTOYHUKOB Ha OJIHY CETh OIPEAEIIAeTCs pacipe/ieieHue
BOJBl W TEIUIOBOW SHEPruM MeXAy ucTouHukamu. [logBoautcs OamaHc 1Mo Bojae U

OTIIYIIEHHON TEIJIOBOM PHEpPrueil Mexay MCTOYHUKOM M moTpedutensmu. Onpenenstorcs
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HOTpC6I/ITCJII/I u COOTBCTCTByIOHII/Iﬁ UM HCTOYHHUK, OT KOTOPOro JaHHBIC HOTpe6I/ITeJ'H/I

IMOJIy4arOT BOAY U TCIUIOBYIO OHCPIUIO.

IToBepo4YHBIN pacyeT TENJIOBOH CeTH

Llenapto MOBEpOUHOTO pacyeTa sBISETCS ompeneneHne (aKTUYECKUX pPacxoioB
TEIUIOHOCUTENSI HAa YyYacTKax TEIUIOBOM CETHM M y MOTpeOUTeseil, a Takke KOJIMYECTBE
TEIUIOBOM SHEPruH, MOJIy4aeMOW MOTpeOuTeNeM MpU 3aJaHHON TeMIepaType BOJABI B
NOJIA0IEM TPYOOIIPOBO/IE U PACIIOIAra€MOM HAIOPe Ha UCTOYHHUKE.

CoznanHasi MaTeMaTH4eckash MMHUTAIOHHAs MOJENb CHUCTEMBI TEIJIOCHA0KEeHHUS,
CIy’Kalas JUisl peleHUs IOBEPOYHOM 3aau, MO3BOJISIET aHAJIU3UPOBATh TMIPaBINYECKHI
U TEIJIOBOM PEXUM pabOThl CUCTEMBI, a TAK)Ke MPOTHO3UPOBATh U3MEHEHUE TEMIIEPATYPHI
BHYTPEHHET0 BO3/AyXa y morpebutesneil. PacdeTsl MOTYT HPOBOIAUTHCS TPH Pa3IUYHBIX
WUCXOAHBIX JIaHHBIX, B TOM WYHCJIE AaBAPUUHBIX CHUTyalUsAX, HaNpUMEp, OTKIOYCHUU
OTZEJIbHBIX YYaCTKOB TEIUJIOBOM CETH, MepeAauyd BOJbl U TEIUIOBOM SHEPIHMH OT OJHOIO

HMCTOYHHKA K IPYTOMY IO OJTHOMY U3 TPYOOTPOBOJIOB U T.J.

B pesynbTaTe pacuera ompenenstoTcsS pacxoabl M MMOTEPH HAropa B TPyOOMpoBOax,
HaIlophI B y3j1aX CETH, B TOM UHCJIE paclioyiaraeéMbple Halophl y MOTpeOuTeseH, TeMIepaTypa
TEIJIOHOCHUTEIIS B y3jaX CeTH (MpU ydeTe TEIUIOBBIX MOTEPh), TEMIEPATyphl BHYTPEHHETO
BO3JIyXa y MOTpeOuTesneld, pacXoabl U TeMIepaTyphl BOJAbI Ha BXOJE M BBIXOAC B KaXKIYIO
cucreMy Tteronorpebienus. [Ipu paboTe HECKOIBKMX HMCTOYHUKOB Ha OJHY CETh
ONPENICIISIETCST  pacHpeNEICHUE BOJbI M TEIUIOBOM SHEPTUU MEXIY HWCTOYHUKAMM.
[TogBoauTcst GamaHc MO BOJAE U OTHYIICHHOM TEIJIOBOM PHEPrueil MeXIy HUCTOYHHUKOM H
noTpedutenssMu. OnpenensroTcss MOTPeOUTEeNn W COOTBETCTBYIOIIMM MM HMCTOYHHK, OT

KOTOPOTO JIaHHbIE MOTPEOUTEIH MOTYYaIOT BOAY U TEIUIOBYIO YHEPTHIO.
KoHcTpyKTOpCKHMH pacyeT TenJI0BOH ceTH

Ilenpr0  KOHCTPYKTOPCKOTO  pacyeTa  SABJIACTCS  ONPENEICHUE  THaMETPOB
TpyOONPOBOIOB TYNMMKOBOM U KOJIbLIEBOM TEIJIOBOM CETH MPHU MPOITYCKE 10 HUM PACUETHBIX

PacxoJI0B MPH 3aJJaHHOM (MJIM HEU3BECTHOM) paclojiara€MOM HaIrope Ha UCTOYHUKE.

JlanHast 3amada MoOXKeT OBITh HCIOJIb30BaHa NPHU BbIJaye paspelieHus Ha
NOJKJIIOYEHNE MOTPEeOUTENe K TEIJIOBOM CETH, TaK KaK B KAaueCTBE MCTOYHHMKA MOXKET
BBICTYNATh JI000M y3€l CHUCTEeMBl TEIIOCHAO)KEHHWs, Hampumep, TemioBas kamepa. s

Oonee THOKOro pelIeHUs JaHHOM 3aJayd MPEeAyCMOTPEHa BO3MOKHOCTh HW3MEHEHHS
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CKOPOCTH JBHXEHHUS BOJIbI MO Y4YacCTKaM TEIUIOBOW CETH, YTO MHPHUBOJAUT K U3MEHEHUIO
JMaMETPOB TPYOONPOBO/Ia, @ 3HAYUT U PACIOIAraeMOro Haropa B TOUKE MOIKITIOYEHUSI.

B pesynpraTe pacuera ompenensioTcs AUaMeTpbl TPyOONPOBOJOB TEIUIOBOM CETH,
pacrnojlaraeMblii Hamop B TOYKE MOAKIIOYEHUS, PacXojbl, MOTEpU HAMOpa U CKOPOCTH

JIBUKEHUS BOJIBI HA YYacTKaX CETH, paclioiaraéMble Haropbl Ha MOTPEOUTETAX.
Pacyer TemMneparypHoro rpajgpuka

Llenpto pacuera sIBIsE€TCA ONpPENEICHHNE MHUHUMAJIbHO HEOOXOIUMOMN TemmepaTypbl
TEIUIOHOCUTENSI Ha BBIXOJE€ M3 HMCTOYHHMKA JUIsl 0OecHedeHus y 3aJaHHOro NoTpeOuTelis

TEMIIEPaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PaCUCTHOM.

Pacuyer HageKHOCTH
Ilenpto pacdera SBISETCS OIEHKA CIIOCOOHOCTH ACHCTBYIONMIUX W MPOSKTHPYEMBIX
TEIJIOBBIX CETeH HaJeKHO OOecrevynBaTh B TEUEHHE 3aJaHHOTO BPEMEHU TpeOyembie
PEXKUMBI, TMapaMeTpbl M KAa4eCTBO TEIUIOCHAOKEHUS KaKIOro IOTPEOHTENsI, a TakKe
000CHOBaHHE HEOOXOIUMOCTH U MPOBEPKH AP(PEKTUBHOCTH peaM3alldd MEPOIPHUATUM,

INOBBIIIAOMNX HAACKHOCTD TEIJI0CHA0KCHHS HOTpe6I/ITeHeI71 TEILIOBOM OHCPI'UH.
Pacuer HOPMAaTUBHBIX IIOTEPDb TEIJIA Y€PE€3 U30JTALHIO

[{enpr0o maHHOrO pacyera sBISETCS ONPEAEIICHHNE HOPMATHBHBIX TEIUIOBBIX IOTEPH
yepe3 M30JLILUI0 TPyOOnpoBo0B. TeruioBsle MOTEPH OMPEAEAIOTCS CYMMapHO 3a TOJ C
pa3z0uBkoii mo Mecsuam. IIpocMoTpeTs pe3ynbTaThl pacueTa MOKHO Kak CyMMapHO 110 BCeit
TEIJIOBOM CETH, TaK U II0 KAXKJIOMY OTIEIbHO B35TOMY MCTOYHUKY TEIJIOBOM DHEPTUU U
KaXIoMYy ILeHTpaibHOMY TerioBoMy NyHKTY (LITII). Pacuer moxeT OBITh BBIIIOJIHEH C

Y4eTOM TOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETUIOBBIX MOTEPb.

Pe3ynbpTaThl BEIOJHEHHBIX PAaCU€TOB MOXKHO 3KkcniopTupoBath B MS Excel.
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3.5. MoaeanpoBanue BceX BH/JI0B TMePeKJIIYEHUH, OCYLIeCTBJIAsIEMbIX B
TEIJIOBBIX CeTSAX, B TOM 4YHCJe IMepPeKJIOYeHHl TeMJIOBbIX HArpPpy30K MEeXKIy

MCTOYHHKAMM TEIJIOBOM JHEPIrum

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3Bomsier  mpoBOAMTH
MOJICIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHHIN B «TUApaBIMYecKOM moaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
pEeryaupyoomnieil apMatypbl U HAaCOCHBIX arperaroB B 0a3e JIaHHBIX OINHMCAHHUS TEIUIOBOM
cetu. Jltoboe mepekitoueHne Ha cCXeMe TEIUIOBOM CeTH BiieYeT 3a cO0OM aBTOMAaTHYeCKOe
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIB30BATENb BUJUT TOT THUIPABIMYECKHN PEXKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3aIIOPHO-PETYJIUPYIOLIEH apMaTypbl U HACOCHBIX arperaToB

HAa CXEME TEILUIOBOU CETH.

HepeKJ’IIO‘-IeHI/IH MOI'yT OBITH KakK OJMHOYHBIMH, TaK W TPYIIIIOBBIMH, IJIA 0001

BBHIOPAHHOM (TOMEUYEHHOMN) COBOKYITHOCTH MEPEKIIOYAEMBIX JIEMEHTOB.

HJ’IH HACOCHBIX arperaroB M HUX IPYIII B MOACIN JOCTYIIHBI HCCKOJIBKO BH/IOB

MEPEKIFOYCHUI:

— BKJIIO‘IGHH@/BBIKJHO‘IGHI/IG;
—  APOCCCIUPOBAHHUC,

— HW3MCHCHHC YaCTOTHI BpalllCHUA IMTPHUBO/JIA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUN (OTKPBITA/3aKphITA),
MOTYT UMETh MPOMEKYTOYHOE COCTOSIHUE «IPUXkKaTa», ONpeaesieMoe B MO0 B MPOLIEHTaX
OTKpBITHSl KJlanaHa, Ju00 B uuciae o0OpoToB MTOKA. IIpW 3TOM COCTOSHMHM 3a/BHXKKa
MOJIETTUPYETCSI CBOUM THAPABINYECKUM CONPOTUBIECHUEM, PACCUUTAHHBIM MO MACIIOPTHON

XapaKTepUCTUKE KIIalaHa.

[Ipu nmr000M MEepeKTIOYEeHWH HACOCHBIX arperartoB B HACOCHOW CTAaHIIMU WM Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCSA  CYMMapHas  pacXOAHO-HAMOpHas

XapaKTCPUCTHUKA BCEU COBOKYITHOCTHU pa60TaIOHII/IX HaCoOCOB.

JUist peryiaTropoB JAABICHUS M pPAacXxofa IEPEKIIOYECHUEM SBISIETCS W3MEHEHUE

YCTaBKH.

Jliist moTpeduTerneii mepekIoYeHIEM SBISETCS JIF000e U3 CIEeNYIONINX IeHCTBUN:
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—  BKIIIOYCHHE/OTKIIOUYEHUE OJHOTO MIIM HECKOJIBKUX BHJIOB TEIUIOBOI HATPY3KH;
— OrpaHUYCHHUE OJHOI'0 WJIM HECKOJIBKUX BUJOB TEIIJIOBOW HATPY3KH;
— H3MEHEHHUE TEMIIEPAaTypHOro rpaduka Wi yAeIbHbIX PacXOA0B TEINIOHOCUTENS

10 BUJIAM TEIJIOBOM HATPY3KHU.

[IpemycMoTpeHa reHepalysl CHeHalbHBIX OTYETOB 00 OTKJIFOUEHHBIX/BKIIOYCHHBIX
abOHEHTaX W yYacTKax TEIUIOBOW CETH, COCTOSHHE KOTOPBIX H3MEHUJIOCH B PE3yJbTaTe
MOCJICTHETO TPOM3BEACHHOTO SIUHUYHOTO WJIM TPYIIIOBOTO MEPEKIIOYEHUS. DTH OTUYETHI
MOTYT cojepkaTh Jo0yo uHopManuio 00 3TUX O0BEKTax, cojJepKallyrocss B 0aze

JaHHBIX.

Pexxum rupaBinueckoro MOJAEIMPOBAHUS MO3BOJISIET ONIEPATUBHO MOJTYy4aTh OTBETHI
Ha BOMpochl Tumna «Yto Oyner, ecnu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX

NEHCTBUM MPU PETYIMPOBAHUU PEKUMA U MIEPEKIIIOUCHUAX Ha peaTbHON TEIIOBOM CETH.

HOI[CI/ICTGMa THApPaBINYCCKUX PACUYCTOB ITO3BOJIACT MOJCIUPOBATH IMPOHU3BOJIBHLIC
PECKHUMBI, B TOM YHUCIIC aBaprIHBIe " IICPCIICKTHUBHEIC. FI/IIIpaBJII/I‘{eCKOG MOICIINPOBAHHUC
npeamnojaract BHCCCHUC B MOJCIb KaKHUX-TO W3MEHCHHH C HCJIbI0 BOCIIPOU3BCIACHHA
PECKUMHBIX MOCJECACTBUM ATHUX HSMGHCHI/IfI, KOTOPBIC HCKaXXalT pCalbHbIC JaHHBIC,

OIMHUCBIBAIOIIUEC SKCINTYATHPYCMYIO TCINNIOBYIO CCTh B €€ TCKYIIEM COCTOSAHHU.

[ToncucreMa rupaBIM4YEeCcKUX PacuyeToOB COAEPIKHUT ClELUAIbHbIM HHCTPYMEHTApHil,
NO3BOJISIFOIIMM 171 LIEJIe MOJENMPOBaHUs CO3/1aBaTh U aJMUHUCTPUPOBAThH CIELUAIbHbBIE
«MOJIeTbHBIE)» 0a3bl — HA0OPHI JTAHHBIX, KIOHUPYEMBIX W3 OCHOBHOU (KOHTPOJILHOM) 0a3bl
JTAHHBIX OMHMCAHUS TEIJIOBOM CETH, Ha KOTOPBIX MPEIyCMaTPUBAETCS MPOU3BEIEHUE JTIOOBIX
MaHUNYJIAUUNA 0e3 pucKa UCKa3UTh WIHM MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MexaHu3M
TakXke 00ecreyrnBaeT BO3MOXHOCTh OCYIIECTBICHHS CPAaBHUTEIBHOTO aHAIM3a Pa3INYHbBIX
peXUMOB pabOTHI TEMJIOBOW CETH, pealr30BaHHBIX B MOJIEIbHBIX 0a3zax, Mexay coboi. B
YaCTHOCTH, HAIIAJHBIM aHAJIUTHUYECKHMM HWHCTPYMEHTOM SIBISIETCS CpPaBHUTEIbHBIN
NbE30METPUUECKUN TpaduK, Ha KOTOPOM NPUBOASTCA HW3MEHEHHUS THAPABINYECKOTO

PEKHUMaA, IPOU3OUMICAIICE B PE3YIIbTATC TCX UIIH MHBIX MaHPIl'Iy.]'IfIHPIﬁ.
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3.6. Pacuyer 0a/IaHCOB TENJIOBOM YHEPTUM MO0 UCTOYHUKAM TeNJIOBOI IHEPIrUU U

10 TEPPUTOPHUAIBLHOMY NPU3HAKY

Llenpto maHHOrO pacuera SBISETCS pacyeT CYIECTBYIOUIMX U IMEPCHEKTUBHBIX
noTpeOHOCTEN B TEIUIOBOM SHEPIHH MOTpeOUTENel B KaKIOM CyOBEKTE OKpYyra, C IENbI0
YCTAHOBJIEHUSI JIOJIM TOJE3HOTO OTIYCKAa TEIUIOBOM PHEPrUM B CEThb M 3HAYEHUU MOTEph

OHCPI'UH.

Pe3ynbpTaThl BEIIOJHEHHBIX PACUETOB MOXKHO 3KcnopTupoBath B MS Excel.

3.7. Pacuer nmoTrepb TeNnJI0BOM JHEPIruu Ye€pe3 M30J4AIHI0 U ¢ yTCUKaMu

TENMJIOHOCHUTECJIA

Lenpto maHHOTO pacyeTa SBISAETCA ONMpeleleHHE HOPMATHUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOonmpoBoAoB. TeroBble MOTEPU ONPEAENAIOTCS CYMMapHO 3a Toj ¢
pa30uBKoi 1Mo Mecsnam. [IpocMOTpeTh pe3yabTaThl pacueTa MOKHO KaK CyMMapHO IO BCe
TETUTOBOW CETH, TaK M MO KaXIOMY OTACITHHO B3STOMY HWCTOYHHKY TEIUIOBOW SHEPTHH U
KaX7IoMy IeHTpaibHOoMYy TerioBomy TyHKTY (LITII). Pacuer moxeT OBITH BBITIOJIHEH C

YYCTOM IIOIIPAaBOYHBIX K03(1)(1)I/II_II/IeHTOB Ha HOPMBI TCIIOBBIX IIOTCPD.

[IpocMoOTpeTh pe3yabTaThl pacyeTa MOKHO KaK CYMMApHO MO BCEH TEIIOBOM CETH,
TaKk M 10 KaXIJOMYy OTIEIbHO B3STOMY HMCTOYHUKY TEILUIOBOM DHEPIMM M KaKIOMY
ueHTpanpHoMy TeroBoMy mnyHkty (LTII), a Takxke no pa3nuyHbIM BiaAeiIbLaM

(bamaHcoaepskaTeasiM) y4aCTKOB TETIIOBOU CETH.

B03MOHO KONMMpOBaHWE UCXOJHBIX TAHHBIX OT 0AHOro ucroyHuka win L[TII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Takxke

pE3yNIbTaThl BHIMOJHEHHBIX PACYETOB MOYKHO MTOCMOTPETH dKcopTupoBath B MS Excel.
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Pacuer HOpMaTHEHDBIX TEMNOBBIX NOTEPL I
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pruTn -3 Tnoa [150.0 Tes 200 Troa, [B2.0 Tnoae [10.0 2 e
ﬁlﬂ ? recy s T . PN (®) CyramapHeie Mo NOACETH
- ofp ofip .
LUTA -1 B () Mo aamrorg ysny
o UTn -2 B Nonpasouwsiesdi koe $-EMUMEHT Ha HOPME! TEMNAGBEE NOTERb E nanensusr
S-UTN -2 (Fec) =1
YCCKHE SAM0N0SKM B OTHeTE [Boe saagensus) ~
. MNpo..|Ties | Trp Troa | ToGp | Tae Qnog MNcan | Gop Mean| Gyr_noa 7 | Qyv_nog ...| GyT_obp 7 | Qyv_obp ...| GyT_nov T _NoT ...
{0 J44 78 0.0 1026 542 5.0 96.7 41.5 186.2 182 152.0 9.4 320.8 18.7
“n o 78 00 60.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O e72 -78 00 1026 542 0.0 874 374 168.2 17.3 1734 9.4 289.7 20.8
n o 78 0.0 600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O 744 -39 00 921 505 00 88.0 3T 187.7 17.2 152.4 9.7 320.8 16.3
n o -39 00 600 0.0 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 69.4 2958 183.9 134 186.7 8.1 3104 15.8
n o 31 0.0 600 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maix o 4 9.8 0.0 537 360 00 0.3 01 1.0 0.1 1.0 0.0 320.8 16.3
n 740 98 0.0 600 00 0.0 66.6 15.8 190.4 1.4 193.7 0.0 0.0 0.0
VboHE o o0 150 0.0 379 292 00 0.0 0.0 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 00 600 00 0.0 64.8 154 1853 11.1 1885 0.0 0.0 0.0
Vo ne o o 178 00 287 249 00 0.0 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 178 00 600 00 0.0 B6.9 159 191.5 11.5 1947 0.0 0.0 0.0
Aaryer o o0 160 0.0 347 278 00 0.0 0.0 0.0 0.0 0.0 0.0 320.8 16.3
n 744 160 00 600 00 0.0 B6.9 159 191.5 11.5 1347 0.0 0.0 0.0
Certatpe O 700 10.% 0.0 305 2346 00 49.4 21.2 181.0 2.1 182.2 6.3 3104 15.8
n 20 10% 00 600 0.0 0.0 1.8 0.4 51 0.3 52 0.0 0.0 0.0
Oxtebpe O 744 43 0.0 678 415 00 674 289 150.6 128 1831 3.0 3208 16.3
n o 4.3 0.0 600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HosBpe O 720 03 00 823 470 00 i 321 182.8 15.0 1864 ge 3104 15.8
n o 0.2 00 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dexatps O 744 50 0.0 95.1 516 0.0 90.5 3z8 187.3 17.8 1523 9.9 3208 16.3
no 5.0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hroro: 8925 e 22327 166.9 2276.4 69.7 3776.6 200.7

PlflcyHOK 27. Pe3y.111)TaT1>1 pacuera noTepb TeII0BOM IHEPIuA Y€pe3 U30J1UI0 U ¢ YTCUKaMU

TENJIOHOCHUTECJIA

3.8. Pacuer moka3sareJieii HA1eKHOCTH TEeIJI0CHAOKEHHU

Llenpto pacuera sgBIISETCA OLEHKA CIIOCOOHOCTH JAECHCTBYIOIIUX U IMPOEKTUPYEMBIX
TEIUIOBBIX CeTel HaJEeKHO obecreynBaTh B TEUCHHE 3a/JlaHHOTO BpPEMEHH Tpedyemble
PEKUMBI, MapaMeTpbl M KayeCTBO TEMJIOCHAOXKEHUS KaXIOro MNOTpeOuTelNs, a TaKxke
000CHOBaHHE HEOOXOJUMOCTH M MPOBEpPKU S(H(PEKTUBHOCTH peau3alid MEpPONPUATUH,

INOBBIIIAOMINX HAACKHOCTD TEI0CHA0KEHHS HOTpG6PIT€JI€I>i TEILUIOBOM OHCPI'UH.

OIIGHKa HAaACXKHOCTHU TCIIJIOBBIX cereit OCYHECCTBIISICTCA II0 pE3yjIbTaTaM CpPpaBHCHUSA
paCdYCTHBIX 3HAUCHUHN ITOKa3aTeleH HaJC)KHOCTH € HOPMHUPOBAHHBIMH 3HAUYCHHUAMH JTHUX

MOKa3aTejed B COOTBETCTBUM ¢ mojioxkeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOJAMMOCTH  pealn3alliil  MEPOINPHUSTHH,  MOBBIIIAIONINX
HAJIC)KHOCTh TEIUIOCHA0XKEHHsI TOTpeOHTENel TeIIOBOW DJHEPTHH, OCYIIECTBISETCS IO

pe3ysibTaTaM Kau€CTBCHHOI'O aHAJIN3a IMOJTYYCHHBIX YUCIICHHBIX 3HA4YCHUM.

[TpoBepka 3¢h(HeKTUBHOCTH peanu3alii MEPONPUATHH, MOBBIIIAIOMNX HAJAEKHOCTh
TEIUIOCHA0XKEHUSI  MOTPEeOUTENe, OCYIIECTBISIETCSl IMyTeM CpPaBHEHUS  HCXOJHBIX

(MONMy4eHHBIX [0 pealu3aldy) 3HAYCHUM I[OKa3aTelell HaJeKHOCTH, C pPACUETHBIMU
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SHAYCHUAMHU, IIOJYUCHHBIMU IIOCJIC pCaIn3allun (MOI[CJ'H/IpOBaHI/IH peanmam/m) 9THUX

MEPONPUATHH.

3.9. I'pynnoBbie U3MEHEHHS] XAPAKTEPUCTHK 00beKTOB (YYACTKOB TeEIJIOBBIX
ceTeil, mnorpeduTeseil) MO 3aJaHHBIM KPHUTEPUAM C UeJbI0 MOJAEIHPOBAHUS

PA3TUYHBIX MEPCHECKTUBHLIX BAPDUAHTOB CXEM TEMJIOCHAOKEeHH A

JIaHHBIN MHCTPYMEHT NMPHUMEHUM JUIS PA3JIMYHBIX LEIEH U 3a1ad TUAPABIMYECKOTO
MojenupoBaHus. OCHOBHBIM IpelHAa3HAYCHHEM SBISAETCS KaluOpOBKa pacueTHOMN
I'UJPaBINYECKON MOJIETH TEII0BOM ceTH. TpyOonpoBobl peaibHOM TEMI0BOM CETH BCerja
UMEIOT  (U3NYECKHE XapaKTEPUCTHKH, OTJIMYAIOLIMECs OT TMPOEKTHBIX, B CHIY
IPOUCXOJAUIMX BO BpPEMEHUM HW3MEHEHMM — KOpPPO3MM M BBINAJEHUSA OTJIOXKECHHH,
OTpaXKaroUIMXCAd HAa HW3MEHEHMHM SKBHBAJICHTHOM IIIEPOXOBATOCTHU U  YMEHbBILIECHUU
BHYTPEHHEIO0 JUaMeTpa BCJIEACTBUE 3apacTaHus. OTH U3MEHEHMs BIHAIOT Ha
TUIPABINYECKUE COITPOTUBIIEHUSI YYaCTKOB TPYyOONPOBOIOB, U B MacITadax TEMJIOBOM CeTH
r.BoarogoHcka 3TO NOPHUBOOUT K  3HAYUTENIBHBIM  PACXOXKACHUSAM  PE3YJIHTaTOB
TMJIPaBIMYECKOrO0 pacyeTa MO «IIPOEKTHBIM» 3HAUEHUSAM C pealbHbIM THMAPABINYECKUM
peXKUMOM, HAOIIOMAEMBIM B OJKCIUTyaTUpyeMou TeroBol cetu. C Apyrod CTOpPOHHI,
U3MEpUTh [JEHUCTBUTEIbHBIE 3HAYEHHs IIEPOXOBATOCTEM M BHYTPEHHUX JUAMETPOB
YYaCTKOB JICMCTBYIOIIEH TEIJIOBOM CETH HE MPEACTABISIETCS BO3MOXKHBIM, IMOCKOJIBKY 3TO
notpeboBao Obl MacCOBOTO BCKPBITUS TPYyOOIPOBOJOB, YTO BPSA JIM pPeaTu3yeMo.
[ToaToMy 3TH 3HaYeHUS MOXXHO JIMIIb KOCBEHHBIM 00pa3oM OLEHUTh Ha OCHOBaHUU
CpaBHEHHUS peajbHOro (HaOII0JaeMOro) THUAPABIMYECKOIO peXuUMa C pe3yjIbTaTaMu
pacyeToB Ha THIPABIMYECKONM MOJEIN, U BHECTH B PACUETHYIO MOJENb COOTBETCTBYIOIINE

nonpasku. B 3Tom, B iepBOM MpUOIMAKEHUH, U COCTOUT MPOLECC KaTUOPOBKH.

NHCTpyMEHT  TpyNIOBBIX  ONEpalMid  IO3BOJSET  BBIIOJIHUTH  HW3MEHEHUE
XapaKTEPUCTUK JJISI TOJAMHOKECTBA YYAaCTKOB TEIUIOBOM CETH, ONMPEIECIAEMOro 3aJaHHBIM

KpUTEpHEM 0TOOpa, B YaCTHOCTH:

— TI0 Bcelt 6a3e JaHHBIX OMMCAHMS TEIIOBOM CETH;
—  TI0 OJTHOM M3 CBSI3HBIX KOMIIOHEHT TEIUIOBOM CETH (TEIJIOBOM 30HE UCTOYHHKA);
— 0  HEKOTOpoW  rpaduyeckoil  oOnacTv,  3aJaHHOW  MPOU3ZBOJILHBIM

MHOT'OYTOJIbHUKOM;
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—  BJI0JIb BBIOPAHHOI'O Iy TH.

IIpu 3TOM Ha MH000H M3 BBIIENEPEUUCICHHBIX «IIPOCTPAHCTBEHHBIX» KPUTEPUEB
MOKET OBITh HAJOXEHA CYNEPIO3ULUS KpPUTEpUEB OTOOpa MO KIACCHPHUIMPYIOLIUM

IIpU3HaKaM:

— 1O TMOJAIOIMM WM OOpaTHBIM TpPyOONpPOBOJAM TEIUIOBOM CE€TH, JHOO
CUMMETPHYHO;

— 1[0 BHUIYy TEIJIOBBIX  ceTed  (MarucTpajbHBIE,  pacHpeleIUTeNbHbIE,
BHYTPUKBApTAJIbHBIE);

— 110 y4acTKaM TEIUIOBOM CETH OIpPEAENIEHHOTO YCIOBHOTO TUAaMETPa;

— 110 y4aCTKaM TEILUIOBOM CETH C OIIPCACICHHBIM THUIIOM IIPOKJIAAKH, U T.II.

Kputepun otGopa MOryr OBITh NPOM3BOJIBHBIMU NpU COOJIIOJEHUU OCHOBHOTO
TpeboBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCSI 0TOOP, T0JIKHA B SIBHOM BHJIE

MPUCYTCTBOBATH B MACIMOPTHBIX OIMMHUCAHUAX YIACTKOB TCIJIOBOM CETH.

HJ’IH Y4aCTKOB TCIIIIOBBIX CCTGIZ, 0T06paHHI)IX 1o OHpCIIGJIGHHOfI COBOKYIIHOCTH

KPUTEPUEB, MOKHO MTPOU3BECTH JIFOOYIO U3 CIAEAYIONINX OTEPaIIHii:

— M3MEHEHHUE 3KBUBAJECHTHOW HIEPOXOBATOCTH;
— HU3MEHEHHE CTENeHU 3apacTaHus TPyOOIPOBOIOB;
— H3MeHeHHue K03 PUIMeHTa MECTHBIX NTOTEPD;

— HM3MCHEHHE croco0a pacucTa COIMPOTUBJIICHUA.

[Tocne mpoBeneHMs] ceprr M3MEHEHUN XapaKTEPUCTUK YYaCTKOB TPYOOIPOBOJIOB
TEIJIOBOM CETH aBTOMATHYECKH TMPOU3ZBOAUTCS TUIPABINYECKUN pacyeT, pe3yiabTaThl

KOTOPOro cpa3y KC€ AOCTYIIHLI IJId BU3YyaJIM3allUN HAa CXCMC U aHAJIM34.

[TockonbKy NpH U3MEHEHUM XapaKTEPUCTUK YYAaCTKOB CETH TEIUIOBOM CETH HX
nacropra He MOIU(PUIUPYIOTCSA, B OO0 MOMEHT MOXKHO BEPHYTHCS K HCXOJHOMY
COCTOSIHMIO PACUETHOM THMJAPABIMYECKOW MOJEIH, OIPEAEIIEMOMY  NAaCIOPTHBIMHU

3HAYECHUSMU XapPAKTEPUCTUK YYACTKOB TEIUIOBOU CETH.
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3.10. CpaBHuUTe/IbHBIE Tbe30MeTPUYECKHe rPauKH Ui pa3padoTKu U aHAJIN3A

CHCHApPUEB NEPCIICKTUBHOIO Pa3BUTHUSA TENJIOBBIX cerei

Lleapto  mOCTpOEHMSI  NBbE3OMETPUUYECKOro  rpauka  sSBIASETCS  HarjasgHas
WITIOCTpAlUsl pe3yJIbTaTOB TMJIPABIMYECKOr0 pacyera (HajaaJo04yHOro, IOBEPOYHOTrO,
KOHCTPYKTOPCKOr0). OTO OCHOBHOM aQHAJIMTHUYECKUA MHCTPYMEHT CHEIHUAINCTA I10

THAPABINYCCKUM pacdCTaM TCIIJIOBBIX CEeTeH. HpI/I 9TOM Ha 3KpaH BBIBOAATCA:

— JMHUA JAaBIICHUS B MOAAIOIIEM TPYyOOTIpPOBOE;
— JIMHUS JAaBJICHUSI B 00paTHOM TPYyOOIPOBOJIE;
—  JIMHUS TOBEPXHOCTH 3EMJIH;

— JIMHUSA NOTEph Haropa Ha maioe;

—  BBICOTA 3/IaHUS;

— JIUHUS BCKUIIAHUS,

— JIMHHUA CTaTHYCCKOI'O HAIIlopa,

[[BeT u cTHIIb IMHUM 3a0a€TCSl OJIb30BATEIIEM.
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Pucynok 28. IlpuMep nbe3omeTpu4eckoro rpaguka

B Ttabnumne mon rpadukomM BBIBOASTCS IJIs KaXXJOTO Y3Jia CETH HaWuMEHOBaHUE,

reofie3anueckas OTMETKAa, BbICOTAa MOTPEOWTENs, HAMOpbl B MOJAIOIIEM U OOpaTHOM
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TpyOOIpOBOIaX, BEIMYMHA APOCCEIMPYEMOTO HAmopa Ha Iaifdax y motpeburenei, morepu
Hanopa I0 y4acTKaM TEIUIOBOM CETH, CKOPOCTH ABM)KEHMsI BOJbI HAa y4acTKaX TEIUIOBOU
cetu u T.J. KonmdectBo BbIBOAMMON 1oja TpadukoM HH(OpMAIMM HACTpauBaeTCs

ITIOJIB30BATCJICM.

Taxxe rpaguk MoxeT 0ToOpaxkaTh MajJeHUE TEMIEPATyphl B TEIUIOBOM CETH, MOCIIE
IPOBEACHUS PacuyeToB C Y4YETOM TEIUIOBBIX mHoTepb. IIpm 3TOM Ha rpaduk BBIBOAATCS
3HAYeHUsl TEMIIEpaTyp B Y3JIOBBIX TOYKaxX IO MOAAOIIEMY U 0OpaTHOMY TpPyOONpOBOAAM.

KonunuecTBo BBIBOJUMOM MO/ l“paq)I/IKOM I/IH(i)OpMaI_II/II/I HaCTPauBacCTCsA IMOJIB30BATCIICM.

[Tre30omeTpuueckue rpauKu CYIIECTBYIOIIMX TEIUIOBBIX CETEH IMpeACTaBICHbl B
I'maBe 1 1n.1.3.8 u B [lpunoxenun 4. I[lbesomerpuyeckue rpauku MNEPCHEKTUBHBIX

TEIUIOBBIX ceTel mpencrapieHsl B [Ipunoxenun 12.
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