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CocTaB 10KyMeHTa

O6OCHOBLIBaIOI_IlI/Ie Marcpruajlbl K CXEMC TeHJ'IOCHa6)KeHI/I}I, ABJAIOIIUCCA €€

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINE I'JIaBbI:

I'maBa 1

I'naBa 2

I'masa 3

I'nmasa 4

I'masa 5

I'maBa 6

I'naBa 7

I'nmasa §

I'nmaBa 9

I'masa 10
I'maBa 11
I'nasa 12

I'maBa 13
I'maBa 14
I'maBa 15
I'naBa 16
I'maBa 17
I'maBa 18

«CyiecTByloliee nojoxkeHue B cepe npou3BOACTBa, epeaadn u
noTpeOIeHUs TEIUIOBOM SHEPTUH JIJIS 1IeJIel TETII0CHA0KEHUS;
«Cy1ecTByloliee 1 MepcrnekTUBHOE NOTPEOIEHUE TEIIIOBOM SHEPTUU Ha
LICJIN TEIUIOCHAOKCHUS,

«DNEeKTpOHHAs MOJIE]Ib CUCTEMbI TEIUIOCHAOKEHHUSI TIOCEIICHMUS,
TOPOACKOTO OKPYTa»;

«Cy1iecTByloliee 1 MepcrneKTUBHbIE OATaHChI TETJIOBOW MOIIHOCTH
MCTOYHUKOB TEIJIOBOM SHEPTUU U TEIJIOBOW HAarpy3KH MOTpeOUTENEH»;
«Macrep-miaH pa3BUTHS CUCTEM TEINIOCHAOKEHHUS MTOCEJICHNUS,
TOPOACKOTO OKpYyTa »;

«Cy1iecTBYIOIIME U EPCHEKTUBHBIE OATaHCHI POU3BOIUTEILHOCTH
BOJIOTIOATOTOBUTENFHBIX YCTAHOBOK M MAaKCHUMAJIbHOTO TTOTPEOIICHUS
TEIUIOHOCUTENS TEIUIONOTPEOISIIOIMMH YCTAHOBKaMHU MTOTPEOUTENEH, B
TOM YHCJIE€ B aBapUNUHBIX PEKUMAX;

«IIpennoxxeHus: N0 CTPOUTEIbCTBY, PEKOHCTPYKIIUU U TEXHUUECKOMY
MIEPEBOOPYHKEHUIO HICTOUHUKOB TEIJIOBOM SHEPTUN»;

«IIpemyioxeHus Mo CTPOUTENBCTBY U PEKOHCTPYKIIMHU TETVIOBBIX CETEN;
«IIpenmoxxeHus Mo MepeBOAY OTKPBITHIX CUCTEM TEIIIIOCHAOKEHHS
(ropstuero BoAOCHa0XEeHHs) B 3aKPBIThIE CUCTEMbI TOPSIYETO
BOJIOCHA0KEHUS,;

«IlepcrieKTHBHBIE TOTIMBHBIE OAIaHCHI»;

«O11eHKa HaJIE)KHOCTH TETJIOCHA0KEHUS»;

«O00CHOBaHKME UHBECTHUIIMM B CTPOUTENBLCTBO, PEKOHCTPYKIIUIO U
TEXHUUYECKOE TIEPEBOOPYKEHHUEN;

«VHaMKaTOPBI Pa3BUTHS CUCTEM TEIUIOCHAOKEHHS TOPOJICKOTO OKPYTay;
«lenoBsle (Tapu(HbBIE) MOCIEACTBU;

«PeecTp eAMHBIX TEMJIOCHAOKAIOUIUX OPTraHU3ALIMI»;

«PeecTp mpOEKTOB CXeMbl TEIIOCHAOXKEHUSI;

«3amMedaHus U MPEAJIOKEHHS K CXeMe TEIUIOCHA0XKEHUSD;

«CBO/IHBIN TOM U3MEHEHH, BBHITIOIHEHHBIX B JOPAOOTAHHOU 1 (MJIH)

aKTyaJH3UPOBAHHON CXEMe TEeTJIOCHA0XKEHUS».

4



OrasjieHue

COCTAB JIOKYMEHTA .....ooiiviieiuiieeiiieeesiteeessteeesssbeeessbeesssbeesssbeeeasbeesassbeeeanbeeeabbeeensbeeennnes 4
01001001 (20 ()¢ 170 PP 6
IlepeyeHb MPUHATBIX O00ZHAUCHMIE . .......cccoiiuvriieiiiiiiieessiieeeessibrree s nseneeeessbeeeeesseeees 7
I'TABA 3. DnexkTpoHHas MOJEINb CUCTEMBI TETIJIOCHA0KEHUS TTOCETICHUS.............. 8

3.1. 'PAOUYECKOE IIPEJICTABJIEHME OFBbEKTOB CUCTEMBI TEIIVIOCHABXEHUS C
[TPUBS3KON K TOIIOT'PA®UYECKOM OCHOBE C ITOJIHBIM TOITOJIOTUMYECKUM OIMMCAHUEM
CBSIBHOCTHU OB BEKTOB ... et ettt ee e e et e e e e e e e e e et e e e e e e e e e e e e e e eeeeeeeeeeaenaeennaeees 9

3.2. IIACTIOPTU3ALIUA OB bEKTOB CUCTEMBI TETUIOCHABXEHHMS.......cceeevivveennns 10
3.3. TTACHOPTU3ALIMS U OIIMCAHUE PACUETHBIX EJIMHUIL] TEPPUTOPUAJILHOI'O
JEJIEHW, BKITIOUAS AZIIMUHUCTPATUBHOE .....ccciiiiiiiiiiiiieieeeee e e s s csiitnneeeeeee e s s esnsnnnnnneeaaeens 22
3.4. TUOPABJIMYECKMII PACYET TEIUIOBBIX CETEM JIIOBOM CTEIEHU
3AKOJIBLIIOBAHHOCTH, B TOM UYWUCJIE THJPABJIMYECKHI PACYET IIPM COBMECTHOM
PABOTE HECKOJIbKMX MCTOYHMKOB TEIVIOBOM SHEPTM HA EJIMHYIO TEIUVIOBYIO CETh24
3.5. MOJEJIMPOBAHME BCEX BHJIOB IIEPEKJIIOYEHHIM, OCYIIECTBJISIEMBIX B
TEIUIOBBIX CETSIX, B TOM UMCJIE IIEPEKJIIOUEHUIM TEIUIOBBIX HAT'PY30K MEXIY
UCTOUYHUKAMM TETJIOBOM DHEPTHIM .....cvveeeiivieeiisieesitreeesseesssssesssssesssssseesssesssssesesssessnnes 25
3.6. PACYET BAJIAHCOB TEIUIOBOM SHEPTUM 110 MCTOYHUKAM TEILJIOBOM
SHEPTHU U 1O TEPPUTOPUAJIBHOMY TIPH3HAKY ...veiiiiiiiiiiieeeiieeeeiteeeesiveeesntneessnveeesnnae e 26
3.7. PACUYET MOTEPb TEIUIOBOM SHEPIMU YEPE3 M3OJIALMIO U C YTEUKAMU

N 01005 (1) ) (RSO PPERRR 27
3.8. PACYET ITOKA3ATEJIEW HAJIEXXHOCTU TEIVIOCHABXKEHMUS ........vvveeeecivveeennns 27

3.9. TPVIIOBBIE M3MEHEHUSI XAPAKTEPMCTUK OBBEKTOB (YIIACTKOB
TEIUJIOBBIX  CETEH, HOTPEBHTEHEﬁ) o 3AJAHHBIM KPUTEPUAM C LEJIBIO
MOJEJINUPOBAHMU S PA3JIMYHBIX TTEPCTIEKTUBHBIX BAPUAHTOB CXEM TEIUIOCHABXEHW A28

3.10. CPABHUTEJIbHBLIE TIbE3OMETPUYECKUE TPA®UKU JUJIA PA3PABOTKU U

AHAJIM3A CLIEHAPHUEB IEPCITEKTUBHOI'O PA3BUTHA TEIIJIOBBIX CETEM ......cccvvveeviieenne, 29



Onpenesienust

B Hacrosimen riase MPUMCHAKOTCA CIICAYIOINNUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONPCACICHUAMMU:
TepmuHbI Omnpenenenns
Obecnieuenre NoTpeOUTENEH TEIIOBOW SHEPTHHU TEIIOBOM YHEPIHEH,
Temnocnabxenue

TCIJIOHOCUTECJIEM, B TOM YHCJIC NOAACPIKAHUC MOITHOCTHU

CucremMa TeriocHa0XKeHus

COBOKyHHOCTI) HCTOYHMKOB TEIJIOBOM OHEPrun u TeHHOHOTpeGJ’IHIOHII/IX YCTaHOBOK,
TCXHOJIOTHYCCKN COCAUHCHHBIX TCIIJIOBBIMU CCTAMUA

M cTouHuK TeIIoBOM
JHEPIUU

yCTpOﬁCTBO, MpeaHa3sHa4YCHHOC 1JId NPOU3BOJACTBA TEIJIOBOM SHCPIrun

TemmoBas ceTb

COBOKYITHOCTb YCTPOUCTB (BKJIIOYasl IEHTPaJIbHBIC TEIIOBbIE IIYHKThI, HACOCHBIE
CTaHIIMN), TIPETHA3HAUYECHHBIX JUIS IIEPEadn TEIUIOBOM SHEPTUH, TEIUIOHOCUTEINS OT
WCTOYHHMKOB TETJIOBOH SHEPTHH O TEIUIONOTPEOISIFONINX YCTAaHOBOK

TerutoBast MOITHOCTH (anee
- MOIITHOCTb)

KomdecTBo TemmoBoit SHEPTHH, KOTOPOE MOXKET OBITH IPOU3BEICHO U (TUTH) IIepeIaHo
10 TEIJIOBBIM CETSM 33 AUHUIY BPEMEHH

TennoBas Harpy3ka

KommaecTBo TeIIoBoil SHEPrHH, KOTOPOE MOXKET OBITH IPUHSATO HOTPEOUTEIEM
TEIIOBOH SHEPTHH 33 SANHHILY BPEMEHH

[oTpebuTens TeIIoBOM
SHepruu (nanee

.HI/H_[O, an/I06peTa}01uee TCIJIOBYIO OHEPIUIO (MOH.[HOCTL), TCIIJIOHOCHUTCIIb I
HCIOJIb30BaHUA HA IIPUHAAJICIKAIIMX EMY Ha ITPaBC COOCTBEHHOCTH HJIH HHOM
3aKOHHOM OCHOBaHHUH TeHJ’IOHOTpeGJ'IHIOHII/IX yCTaHOBKax 6o JJIs1 OKa3aHus

MOTPEOUTEND)
KOMMYHAJIbHBIX YCJIYT B 4aCTHU ropsA4€ro BOJIOCHa6)KeHI/I§I " OTOIIJICHUA
Temnonorpebstomnias YcerpoiicTBo, IpejHa3HAU€HHOE JUIsl UCTI0JIb30BaHUs TEIJIOBOM 3HEpPIruy,
YCTaHOBKa TEIUIOHOCUTEN JUI Hy K]l HOTpeOUTENs TeIIOBOI SHEpruU
Opranuzanus, OCyIIeCTBIIONAs MPoJaxKy NOTPEOUTENAM U (UITH)
TEIJIOCHA0KAFOIIMM OPTraHU3aLMsIM IIPOU3BEICHHBIX WIN MPHOOPETEHHBIX TEILIOBOI
9HEprur (MOLUIHOCTH), TEINIOHOCHUTEJIS M BIIaCIOIIas Ha IPaBe COOCTBEHHOCTH HJIH
TemnmocHabxaromas HMHOM 3aKOHHOM OCHOBaHMHU HCTOYHHKAMHM TEIJIOBOI SHEPTUHU U (WJIN) TEIUIOBBIMHU
OpTaHM3aIys CEeTSAMH B CHCTEME TEIIOCHA0KEHMS, TOCPEACTBOM KOTOPOH OCYIIECTBIACTCS

TEIIOCHA0KEHNE MTOTPEONUTENEeH TEIUIOBOI SHEPTUH (JaHHOE TTOJI0KEHUE TPUMEHSIETCS
K PEryJMpOBaHHIO CXOJHBIX OTHOLICHUH ¢ y9acTHEM MHIMBHIYaIbHbBIX
IpeANpUHIMATENei)

TemnocereBas OopraHusanus

Opraau3anysi, OKa3bIBarOIIas YCIYTH 10 Iepeaade TeII0BOH YHEPTUH (JaHHOE
MOJIOKCHUE TIPUMEHSCTCS K PETyTUPOBAHUIO CXOIHBIX OTHOIICHHUH C YIaCTHEM
WHIWBUAYAIBHBIX NIPEIIPUHIMATENCH)

30Ha AEWCTBUS CUCTEMBI
TEIIOCHA0KEHUS

Tepputopusi TOpOJCKOr0 OKpyTa WM €€ YacThb, TPAHUIIBI KOTOPOH yCTaHABIUBAIOTCA
10 HauboJiee yJaJICeHHBIM TOYKaM TOKIIOUSHHUS TOTPeOUTEEeH K TEIJIOBBIM CETSM,
BXOJISIIIIUM B CUCTEMY TEIUIOCHAOKEHHS

30Ha JeiCTBYS HCTOYHHKA
TEIJIOBOM 3HEPIUH

TeppuTopusi TOPOJCKOr0 OKPYyTa UM €€ YacTh, TPAHUIIBI KOTOPOH yCTaHABIUBAIOTCS
SaKpLITLIMI/I CeKL[I/IOHI/IpyIOH_[I/IMI/I 3aBHMXKKaMU TeHJ’IOBOI\/'I CCTHU CUCTEMBI
TEIUIOCHA0XKEHUS

YcTaHOBIEHHAS! MOIIIHOCTD
WCTOYHHKA TETJIOBOU
SHEPTHU

CyMMa HOMHUHAJIBHBIX TEMJIOBBIX MOIIHOCTEHW BCETO MPUHSITOIO IO aKTy BBOJIA B
9KCIUTyaTaIiio 000pyIOBaHKS, IPETHA3HAUYEHHOTO AT OTITYCKa TEIUIOBON 3HEPTHH
MOTPEOUTEISIM HAa COOCTBEHHBIC M XO3HCTBEHHBIC HYKIIBI

Pacnomaraemas MOIITHOCTb
HCTOYHHKA TEIIOBOM
OHEprun

Bennunna, paBHas yCTaHOBJIEHHOIH MOITHOCTH HCTOYHHKA TETUIOBOI SHEPTUH 32
BBIYETOM OOBEMOB MOIITHOCTH, HE PEATN3YEMOH 110 TEXHUIECKUM MPUYNHAM, B TOM
YHCIIe TI0 MPUYHMHE CHIKEHUS TETJIOBOH MOIITHOCTH 000pY/I0BaHUS B PE3YJIbTaTe
9KCIUTyaTallMM Ha IPOUICHHOM TEXHUYECKOM pecypce (CHIDKeHHE ITapaMeTpoB napa
nepeJi TypOMHOH, OTCYTCTBHE PELUPKYIISIINK B TMKOBBIX BOJOTPEHHBIX
KOTJI0arperaTax u zip.)

MOoUIHOCTh UCTOYHUKA
TEIJIOBOM HEPTUU HETTO

Benuuuna, paBHas pacnonaraeMoil MOIIHOCTH UCTOYHUKA TEMJIOBOM SHEPTHHU 32
BBIUETOM TEIUIOBOW HArpy3KH Ha COOCTBEHHBIE M XO3SIHICTBEHHBIE HY KB

KombunupoBannas
BBIPAOOTKA IMEKTPHUECKON U
TEIJIOBOM 3HEPTUH

PexumM paboTHI TETIO3IEKTPOCTAHIINH, IPH KOTOPOM MTPOU3BOICTBO AIIEKTPUIECKOM
SHEPTUHU HEMOCPEICTBEHHO CBSI3aHO C OJJTHOBPEMEHHBIM IPOU3BOJICTBOM TEILIIOBOM
SHEPTUHU

TemmoceTeBble 0OBEKTHI

OOBEKTHI, BXOSAIINE B COCTAB TEIUIOBOM CETH U 00ECTIeUNBAIOIINE TIepeady TeII0BOH
SHEPTUH OT UCTOYHHKA TETIJIOBOW YHEPTHH JI0 TEIIOMOTPEOIISIONMINX YCTAHOBOK
noTpeOuTeIeH TEIII0BOH YHEPTHU

PacueTHBIN d1eMeHT
TEpPUTOPUATILHOTO JI€IEHUS

TeppuTopHsi TOPOACKOT0 OKPYyTa WM €€ YacTh, IPUHSTAS IS eIl pa3padoTKu
CXEMBI TeIUIOCHAOKCHHS B HCM3MEHSIEMBIX IPAaHHIIaX HA BECh CPOK JCHCTBHS CXEMBI
TEIUIOCHA0KEHUS
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IlepeyeHb NPUHATHIX 0003HAYEHM

Ne n/m | Cokpaimenne IosicHenue
1 BMK biiouHo-MOyIbHAS KOTENbHAS
2 BIIY BononoaroroBurenbHasi ycTaHOBKa
3 I'BC Topstaee BomocHaOxeHIE
4 ETO Ennnas TerutocHa0karomas opraHu3ais
5 3ATO 3aKphITOE TEPPUTOPHATIEHOE 00pa3oBaHHE
6 Hil WHBecTULIMOHHASA TPOrpaMMa
7 NTII WNHnuBuayanbHbIN TEIIOBOM MTyHKT
8 MK, KM MyHnununaneHas KOTelbHas
9 MVII MyHununaabHOe YHUTapHOE IPEAIPUATHE
10 HBB Heo0xonumas BanoBas BeIpydKa
11 HAC Hautor Ha 100aBICHHYIO CTOMMOCTD
12 HH3T HecHumxaeMblil HOpMaTUBHBIH 3a1ac TOIUIMBA
13 HC Hacochas cranums
14 HTA HopmaruBHas TexHuuyeckas JOKyMEHTalus
15 HO23T HopmatuBHBI 3KCITyaTallmOHHBIN 3a11aC OCHOBHOI'O MJIM PE3EPBHOIO BUJOB TOILUIMBA
16 OB OToIUIeHNE Y BEHTWIALINAS
17 OH3T OOt HOpMAaTUBHBIN 3aac TOIUIHBA
18 [P [IpoekTHBIE U U3BICKATENBCKHE PAOOTHI
19 I[THC IloBEICHTENBHO-HACOCHAS CTAHLIUSA
20 [T PD ITocranosnenue IlpaButensctBa Poccuiickoit deneparyu
21 Ty [TenononuypeTan
22 CMP CTpouTenbHO-MOHTaXKHBIE PAOOTHI
23 car Cucrema [EHTPATU30BAHHOTO TEIIOCHAOKECHIUS
24 §5C] TenmoBas sHEPTHSA
25 XBO XHAMBOIOOYHNCTKA
26 XBII XHUMBOIOIOATOTOBKA
27 LTII LeHTpanpHBIN TEIUIOBOW MyHKT
28 5M OnexkTpoHHas MoJielb cucteMbl TerocHab)erus 3ATO JKenesHoropcka




I''IABA 3. 3JIEKTPOHHAS MOJAEJIb CUCTEMBbI
TEIIVIOCHABXEHUS ITOCEJIEHUSA

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

Bce runpaBianueckue pacueTbl, NPHUBEACHHBbIE B JaHHOM paboTe, CIelaHbl B
AIIEKTPOHHOM MOJIENH.

JUid nanpHEHIIero MCHOJb30BAHUS DJIEKTPOHHOW MOJENH, TEIMJIOCHA0XKAatoIIHe
OpraHU3alUU JI0JKHBI OBITH 00ECTIEUeHbI JTaHHOM MTPOrpaMMON.

[Taker ZuluThermo no3BosigeT co3/1aTh PACYETHYI0 MAaTEMATUUYECKYIO0 MOJIEINb CETH,
BBIIIOJTHUTh NACHOPTU3AllMI0 CETH, M Ha OCHOBE CO3JaHHOM MOJENH pelaTh
UHpOpPMAIMOHHBIE 33aJa4l, 33Ja4d TOMOJOIMYECKOTO0 aHaju3a, U BBINOJIHATH Pa3IUYHbIC
TEIIOTUIPABINYECKUE PACUETHI.

Pacuery moanexar TYNHUKOBbIE M KOJBIEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
NOBBICUTEIBHBIMA ~ HAaCOCHBIMU  CTaHLIMSIMU M JPOCCEIMPYIOUIUMH  YCTPOMCTBAMH,
paloTarolue OT OJHOI'O WIIM HECKOJIBKUX UCTOUHUKOB.

[Iporpamma npeaycMaTpuBaeT TEIUIOTUAPABIMUECKUN pacyeT ¢ MPUCOEAMHEHUEM K
CeTH WMHJMBHUIYaIbHBIX TEIIOBbIX MYHKTOB (WTII) M meHTpanbHBIX TEIUIOBBIX IYHKTOB
(ITIT) mo HECKOJBbKUM JeCATKAM CXEMHBIX pEIIeHUH, MPUMEHSEMbIX Ha TEepPPUTOPHUH
Poccun.

Pacuer cucrem TeruiocHaOXEHHS MOXET MPOU3BOAUTHCA C YYETOM YTEueK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOICHUS, a TaKKe TEIJIOBBIX MOTEPh B TPYyOONpPOBOAAX
TEIJIOBOM CETH.

Pacuer TemnoBBIX MOTEph BeAeTCs JUOO MO HOPMATUBHBIM MOTEPSM, JHOO IO
(aKkTHUYECKOMY COCTOSIHHIO U3O0JIALINH.

Pacuerst ZuluThermo w™oryr pabotaTh Kak B TECHOW HMHTETPAllUU C
reouHpopmalmonHoit cuctemoit (B Buae wmonyns pacuupenus ['MC), tak u B Buze
OTJEJIbHOM OHOJIMOTEKH KOMIIOHEHTOB, KOTOpbIE MO3BOJSIOT BBINNOJHATh pacyeThl U3
IIPUJIOKEHUN MOJIB30BATENIEH.

Cocras 3a1a4:

— Iloctpoenne pacueTHOM MOJENIN TEIUIOBOU CETH;
— [lacnopTusanust 0ObEKTOB CeTH;

— HanamouHslil pacyeT TEIIOBOU CETH;



— IloBepouHBIN pacyeT TEIIOBOM CETH;

— KoHcTpyKkTOpCKHMI pacyeT TEeIUIOBOM CETH;

— Pacuer TpeOyemoii TeMIiepaTypbl Ha HCTOUYHUKE;
— KomMmyrannonnsie 3a1auu;

— TlocTpoeHue npe3oMeTpuyecKoro rpaduka,

— Pacuer HOPMATHUBHLBIX IMIOTCPH TCILIA YCPEC3 U30JIAIHNIO.

3.1. I'paduueckoe mnpeacTaBjieHHe OOBEKTOB CHCTEMbI TEMJIOCHAGKEHUSI C
NPUBA3KON K TONOrpauyeckoil OCHOBE € IOJHBIM TOMOJOTHYECKHMM ONHCAHUEM

CBA3HOCTH 00HEKTOB

TemnoByro ceTb MOXXHO HM300pakaTb Ha KapTe, C MPHUBSA3KOM K MeCTHOCTH (IO
KOOpJMHATaM, C MPUBI3KOH K OKPY)KalOIUM O0BEKTaM), 4TO MO3BOJIHUT B JaJIbHEHIIEM He
TOJIBKO IIPOBOAMUTH TEIJIOTUAPABINYECKUAE PACUETHl, HO U peulaTh APYrue HH)KEHEPHBIE
3a/1ayy, 3Has TOYHOE MECTOHAXO0K/IEHUE TEIJIOBBIX ceTeil. [IpumMep n3o0pakeHus TeraoBon

CCTHU Ha KapTe C HpI/IBHBKOﬁ K MCCTHOCTH IIOKa3aH Ha PHUCYHKC HHIKC.

Pucynok 1 — M300paskeHune TenJ0Boil ceTH HA KapTe ¢ NPUBA3KO0Il K MECTHOCTH
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Zulu MoxeTt paboTaTh Kak B JIOKATHHOW CHCTEME KOOpJAUHAT (IJIaH-CXeMa), TaK U B
OJIHOH U3 TeorpaduyecKux MPOEKIUM.

Cucrema noguaepxkuaet 6oisee 180 nmatymos, B Tom uncie [13-90, CK-42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, Ilynkoo 42, NAD27, NADS83, EUREF 8§9.
CHrCcoK oIIEP>)KUBAEMBIX TATYMOB OY/IET PacIIUPSATHCS.

Cucrema mpensaraer HabOp MpeIONpeeIeHHbIX cucTeM KoopauHaT. Kpome Toro,
M0JIE30BATEh MOXKET 33/1aTh CBOIO CHUCTEMY KOOPAMHAT C WHIUBUYIBHBIMU TTapaMeTPaMHU
JUTSL TIOJIZICPYKUBAEMbIX CHUCTEMOW MpoeKIui. B dacTHOCTH, 3Ta BO3MOXKHOCTH IMO3BOJIUT,
IpU U3BECTHBIX Mapamerpax (KIoyax Nepexoja), MPUBS3bIBATH JaHHBIC, XPaHSIIUECS B
MECTHOW CHCTEME KOOPJUHAT, K OJTHOU M3 II100ATBHBIX CHCTEM KOOPIMHAT.

JlanHble, XpaHsIIHeCs B pa3HbIX CUCTEMaX KOOPJIUHAT, MOXXHO OTOOpaXkaTh Ha OJTHOM
KapTe, B OJHOU 3 mpoeknuil. [Ipu sToM mepecuer koopAuHAT (€Cau OH TpeOyercs) u3
OJIHOTO JaTymMa B JpPYyroil M W3 OAHOW MPOEKIHH B JPYryl0 TMPOU3BOIUTCS TpHU
OTOOpaKEHUU «HA JETY».

JlaHHBIE MOKHO MEPEIIPOCIIMPOBATH U3 OJTHON CUCTEMBbl KOOPJUHAT B IPYTYIO.

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

BBITIOJIHEHA B cucteMe koopauHat WGS 84.
3.2. MMacnopTU3anusa 00bEKTOB CHCTEMbI TEMJIOCHADKEHHU S

[Ipu pabote B reonHpOPMAIIMOHHON CHCTEME CETh JIOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCSl C TOMOIIBIO MBIIIKA WM MO KoopauHaTam. [Ipu atoMm cpazy dopmupyercs
pacuetHass Mojenb. Ilocie rpaduueckoro u300pakeHUST CHUCTEMBbl TEIJIOCHAOXKEHHUS,
HEO0OXOIMMO 3a/aTh pacyeTHbIE MapaMeTpbl OOBEKTOB M BBIIIOJHUTH COOTBETCTBYIOIIUE
pacyeTshl.

TernoBast ceThb BKJIIOYAET B ce0s CIENYIOIMIME OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acTOK (TpyOOmnpOBO/IbI), MOTPEOUTEND U Y3IIbI: IIEeHTpaibHbIe TeruioBble MyHKTHI (LITII),

HACOCHBIE, 3aIIOPHYIO U PETYIUPYIONLYIO apMaTypy, KaMephl U APYTrUe dJI€MEHTHI.

HUcTouHukK

Hcmounuk — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOM CETH, MOJCIHUPYIOIIUNA PEKUM
pabotbl koTenbHOM mnum TOL. B maremarnueckoil MOJENM HUCTOYHUK MpPEACTaBISETCA
CETEBBIM HACOCOM, CO3JAOIIUM pPacIojaraéMblid HAmop, W MOANUTOYHBIM HACOCOM,

OTpeeNIAI0NIMM Harop B 00paTHOM TpyOomnpoBojie. YClI0BHOE 0003HAUEHUE MCTOYHUKA B

10



3aBHCUMOCTH OT pEXHMa PabOThI MPEACTaBIeHO Ha puCyHKe. [Ipm paboTe HECKOIBKHX

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

L BEMKYEH
‘ OTKHIYEH

PucyHok 2 — YciaoBHoe u300pakeHne HCTOYHUKA

YuacTok

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

— J1uaMeTp TpyOompoBoja;

— TUI TPOKJIAJIKH;

— BU/I U30JISILINY,

— pacxoj TeTIOHOCHUTETISI.

JIByxTpyOHas TEIoBasi CETh N300pakaeTCsl B OJIHY JUHUIO U MOXXET, B 3aBUCHUMOCTHU
OT JKEJIaHWs TOJIb30BATENsl, COOTBETCTBOBATh WJIM HE COOTBETCTBOBATH CTAHAAPTHOMY
nzoopaxenuto cetu o 'OCT 21-605-82.

Kak nr000i OOBEKT ceTH, y4acTOK HMMEET paszHble PEeXHMBbl pabOThI, HApUMED,
«OTKJIIOYEH TMOJAIOUIUI» WM  «OTKIOYEH OOpaTHBI», CM. pPHUCYHOK «Pexumbl
U300paKeHUsT y4acTKa» . DTU PEKHUMBI MTO3BOJIIOT CMOJIEIMPOBATh MHOTOTPYOHBIE CXEMBI

TEIUIOBEIX CETEN.

Pexum 1 - BrniwoueHbl oba Tp-aa ¥ '
Pexum 2 : Beikniouersl oba Tp-aa T T
Pexum 3 OTkniouer obpaTHell Tp-4 T T
Pexwum 4 . OTkntoueH nogaowui Tp-a T , T
Mons3oBaTensckoe n3obpaxeHue cetu WU3obpamxenue cetu no FOCTY 21-605-82

Pucynok 3 — M300paskeHne HeCKOJIbKHX COCTOSTHHII Y4aCTKOB, 32/1aBaeMbIX Pa3HbIMH

peKuMaMu

Y3en

11



¥Y3en — 310 cuMBONBHBIN 0OBEKT TEIUIOBOM CeTH. B TEIIIOBOI ceTH y3/aMu SIBISIOTCS
BCE OOBEKTHI CETH, KPOME HCTOYHMKA, MOTpeOUTeNs W Y4acTKOB. B martemartnueckoi
MOJICJIU BHYTPEHHEE TMpEACTaBICHUE OOBEKTOB (KpOME MCTOYHHUKA, MOTpeOUTens,
nepembruku, LITII u perynsatopoB) moaenupyeTcss IByMs y3jl1aMH, YCTAaHOBJIECHHBIMH Ha
MOIaroIEM U 00paTHOM TPYOOIPOBOIAX.

YcnoBHoe 0003HaY€HUE Y3JIOBBIX OOBEKTOB B 3aBHCHMOCTH OT PEKHMMa pabOTHI

IpE/ICTAaBICHbI HA PUCYHKE 4.

TennoBsad kameps

@ pazBeTBneHue

h» cMeHa avameTpa

Pucynok 4 — YciaoBHOe U300pakeHne y3J0BbIX 00beKTOB

ITpocTIM Yy37I0M B MOJENIN CUUTAeTCs JIIOOOH y3el, YbHM CBOWCTBA CIIELUAIBHO HE
oroBopeHsbl. [IpocToil y3en ciy>KUT TOJIBKO JUIsl COEAMHEHUS yYacTKOB. TakKuMU y3J1aMu JJist
MOJIETIN SIBJISIIOTCSI TEIUIOBbIE KaMephbl, OTBETBIEHUS, CMEHbl JAMAMETPOB, CMEHA THUIA
NPOKJIAJKU WK TUIIA U30JISIUUU U T. 1.

HeHTp AJIbHBIC TCNJIOBLIC ITYHKTBI

Henmpanonuviit mennosou nynkm (LITII) — 510 y3en JONOTHUTEIBHOTO
pEryJIupoBaHus W  paCHpEAcNCHUs TEIUIOBOM JHepruu. Hanmuume Ttakoro ysia
MOoJpa3yMeBaeT, 4YTO 32 HUM HAxXOAUTCA TYINHUKOBAs CE€Th, C WHAWBUYaJIbHBIMU
norpedurensimu. B I TII MoxeT BXOAUTH TOMBKO OJMH YYaCTOK M TOJBKO OJMH y4acCTOK
MOXET BBIXOJUTh. I[lpuueM BXOASIIMN Y4YaCTOK HIET CO CTOPOHBl MAarucTpai, a
BBIXOJSIINIA y4acTOK BEAET K KOHEYHbIM morpedurtensiM. Buyrpennss komupoBka I[TII
3aBHCHUT OT €r0 CXEMbl MPUCOCIUHEHUSI K TEIUIOBOM CeTH. DTO MOXET OBbITh TPYIMIOBOMN
ANEBATOp, TPYNIIOBOM HACOC CMEIICHUS, HE3aBUCUMOE MOJKIIOUYEHUE  TPYIIIbI
norpebureneit, Ooitmeppt Ha I'BC wu 1.1 Ha naHHBII MOMEHT B pachnopsKeHUU

nosb3oBarens 28 cxeM npucoeanHenus L[TII.
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Pucynok 5 — M3o6paxenue L{TII
Bcnomorarte/ibHbII y4acTOK
Bcnomozamenwsnotii  yuacmok — yKa3bIBa€T HA4allo TPYOONPOBOJOB TOPSIYETO

BOJIOCHAOXKEHHSI TIpH 4eThIpexTpyOHOU TemioBor cetu mocie LTI, Dto nHebombImoii
Y4acTOK 3aKaHYMBAETCS TMPOCTHIM Y3JIOM, K KOTOPOMY TMOAKIIOYAETCS TPYOOIPOBOI
ropsiuero BOJOCHAOXKEHMS, Kak mMokazaHo Ha pucynke «llogkimrodueHue TtpyOompoBoaa

I'BC».

EcnomorarenkHbIA
y4acTtok ansa LTN

. / 5

_—

urn ®

Pucynok 6 — IMoakarouenue Tpydonposoaa I'BC

IMoTpeduTenn

Ilompeoumens — 5TO KOHEUYHBIH OOBEKT ydYacTKa, B KOTOPBIM BXOJIWUT OJUH
MOIAIOIIUN U BBIXOJUT OJUH OOpaTHBINA TpyOOIpoBoa TeroBoit ceTu. [lon moTpedurenem
MMOHUMAacTCs aDOHEHTCKHUI BBOJ B 3/IaHUE.

VYcrnoBHOe 0003HaYeHHE TMOTPEOMTENsT B 3aBUCUMOCTH OT pEeXHMa pPabOTHI

NpeaACTaBJICHO HA PUCYHKEC HUKC.

13



OTENKYEH

. BEMKOYEH

PucyHok 7 — Yca0BHOe H300pakeHne MOTPeOUTEIsI

[loTpebuTenp TEMIOBOM 3HEPIHMM XapaKTEPU3YeTCs PACUETHBIMM Harpy3kamMu Ha
CUCTEMY OTOIUICHUS, CUCTEMY BEHTWISALUU U CHUCTEMY TOpPSYEro BOJOCHAOXKEHUS U
pacyeTHBIMU TeMIIepaTypaMH Ha BXOJ€, BBIXOJ/I€ MOTpeOUTENsl, U pacueTHON TeMIiepaTypoi
BHYTPEHHETO BO3/1yXa.

B oaHonmHeitHOM MpeacTaBlieHUH MOTPEOUTENb — 3TO Y3JIOBOM 3JIEMEHT, KOTOPBIH
MOKET OBITh CBSA3aH TOJBKO C OJHUM YYaCTKOM.

BHyTpeHHsII KOOUpOBKa TOTPEOUTENsE CYHIECTBEHHO 3aBHCHT OT €ro CXEMBbI
NPUCOEAMHEHUS] K TEIUIOBOM ceTH. CXeMbl MOTryT OBITh 3J€BAaTOPHBIE, C HACOCHBIM
CMEIICHUEM, C HE3aBUCUMBIM IMPUCOCIUHEHUEM, C OTKPBITBIM WU 3aKpPBITBIM OTOOPOM
Boael Ha I'BC, ¢ perynastopamu temmeparypbl, OTOILUIEHHUs, pacxojga W T.4. Ha maHHbIM
MOMEHT B pacloOpsKEHUH NoJib3oBartens 31 cxema npucoeuHeHus: oTpeOuTenei.

Ecnu B 31aHUMM HECKOJIBKO Y3J0B BBOJIA, TO OOBEKTOM «IOTPEOUTENb» MOMKHO
onucarth KaxAbli BBOJA. B Toxke Bpems Kak OJUH MOTPEOUTENb MOKHO ONUCATh LEIbIN

KBapTaJ UK 3aBOJ, 3adaB IJISd TAKOI'O HOTpe6I/ITeJ'I}I 0606IJ_ICHHBIC TCILIOBBIC HAI'PY3KHU.

O06001meHHbIIT OTPEOUTEIb

Obo6wennvlit.  nompedumens — CHUMBOJIBHBIM  OOBEKT  TEIUIOBOM  CETH,
XapaKTepU3YIOUIMics MOTPeOIsIeMbIM  PACXOJOM CETeBOM BOJABI WM  3aJlaHHBIM
CONPOTUBJICHUEM. TakuM mOTpeduTeNeM MOKHO MOJCIHPOBAaTh, HAMpPUMEpP, OOMIYIO
Harpy3Kky KBapTasa.

VYcnoBHoe 0003HaueHHWE OOOOIIEHHOIO MOTpPeOUTENs] B 3aBUCMMOCTH OT peKuMa

paboThI MIPEICTABIICEHO HA PUCYHKE HIIKE.

BKINKO4YeH
OTKNHO4YeH

Pucynox 8 — 300paxeHue 00001IeHHOT0 IOTPeOUTE ISt

Taxoit 00beKT y100HO MCTONIB30BATh, KOT/Ia BO3HUKAET HEOOXOAUMOCTh PACCUUTATh
THIpaBINKy ceTh 0e3 uHpOpMalud O TEeIJIOBBIX HArpy3Kax M KOHKPETHBIX CXemax
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IPUCOEAMHEHUS TOTpeOUTENEN K TerIoBol cetu. Hanpumep, npu pacuere MarucTpaabHbIX
ceTeil MH(QOPMaLMU O KBapTAJIbHBIX CETAX MOXKET He ObITh, a AJI OLIEHKH NOTEeph HAaropa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOIbl B TOYKaX MPUCOECIUHEHUS
KBapTaJOB K MaruCTPaJIbHOM CETH.

B ongHonuHeliHOM W300pakeHMHM HE Tpedyercs MNOJKIYaTh O0O0O0OIIEHHBIN
noTpeOuTeNIb Ha OT/IEIBHOM OTBOSILEM YyYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CThb B ATOT Yy3€J MOKET BXOJIUTh W/WIN BBIXOAMTH JHO0O€ KOJIMYECTBO YYACTKOB. IDTO

IIO3BOJIACT 6I>ICTp0 )41 y,Z[O6HO, C MUHHUMAJIBHBIM KOJINYCCTBOM HUCXOAHBIX JAaHHBIX.

|
B ~ > ——¢

MCTOMHMK O&oGLWEeHHBIE NOTRPeSUTENN

Pucynok 9 — BapuanTtsl BK/JII0YeHHE 00001eHHBIX NOTPeduTeJIei

3aaBHIKKA

3aoeusrcka — 3TO CUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, SBISIONIMICA OTCEKAIOLUINM
YCTpOMCTBOM. 3aJBH)KKa KpPOME JABYX pPEXKHUMOB pabOThl (OTKpBITA, 3aKphITA), MOXKET
HaXOJUTHCS B IPOMEKYTOYHOM COCTOSIHUH, KOTOPOE ONPEAEIISAETCS CTENEHBIO €€ 3aKPBITHS.

[TpoMexyToYHOE COCTOSIHUE 3aJIBUKKH JTOJKHO OMPENEISATCS Mpu e€ peskuMe padoThl.

[ I OTKPbITA

>< 3aKpbITa

Pucynok 10 — Yci1oBHOe n300pa:keHue 3a1BHKKH

VYcioBHOE 0003HAaYEHHE 3aNOPHO-PETYIUPYIOLIET0 YCTPOHCTBA B 3aBUCHUMOCTH OT
pexuma paboThI:

3a1BUKKA B OJHOJMHEHMHOM H300paXK€HUHU IPEJCTaBIICTCS OAHUM Y3JIOM, HO BO
BHYTPCHHEM TPEICTABICHUH B 3aBHCHUMOCTH OT 3aJlaHHBIX MapaMeTPOB B CEMaHTUYECKOU

0a3e JaHHBIX, MOXKET OBITh YCTaHOBIIEHA HA 000MX TPYyOOTPOBOIAX.
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Pucynok 11 — OgHosiuHeliHOe M BHYTPEeHHe NpeacTaBIeHHe 3aBHKKH

Ilepembruka

Ilepembiuka — 3TO CUMBOJIbHBIN OOBEKT TEIJIOBON CETH, MOAEIUPYIOLUINM y4acTOK
MEX]y MOJIAIOLIUM U 00paTHBIM TPYOOIIPOBOAAMH.
VYcnoBHoe 0003Hau€HHE TMEPEMBIYKM B 3aBUCHUMOCTH OT pEXHUMa paboOThbI

IMpCaACTaBJIICHO Ha PUCYHKC HUKC.

OTKpbITA

3aKpbiTa

Pucynok 12 —Yc0BHOe npeacTaB/ieHUE EPEeMbIYKHU

[lepempluka MO3BOJSET CMOAEIMPOBATH YYACTOK, COCIUHSIOIIMN IOJAIOIMNA H
oOpaTHbIi TpyOOmpoBOJbl. B 3TOT y3enm MOXET BXOAWTh W/WIM BBIXOAUTH JIHOOOE

KOJINYCCTBO YYAaCTKOB.

Pucynok 13 — Ilepembliuka

Tak kak mepeMbIuka B OJHOJMHEHHOM W300PaKEHUU TMPEACTABICHA Y3]IOM, TO IS
MOJICIUPOBAHUS COCIUHECHHUS MEXAY MOJAIONUM TPYyOONMPOBOJOM OJHOTO YYacTKa H
oOpaTHBIM  TPyOONIPOBOJOM  APYTrOro  y4acTKa OJHOTO JJIEMEHTAa  «IIEPEMBIUKAy
HepocTaTouHo. [loHamoosTCs emie ABa ydacTka: OJIMH TOJIBKO MOMAIOIINN, TPYTOH - TOIBKO

00paTHBIH.

16



L

o - o——0 O - -
Cr qﬁﬂ'

Pucynok 14 — Coeaunenne Meskay MoAaIUM TPyOONPOBOIOM OJHOI0 Y4acTKa U

00paTHBIM TPYOONIPOBOIOM JPYIOro y4acTKa

Hacocnasi ctaHnus

Hacochasa cmanyus — CUMBOIBHBI OOBEKT TEIJIOBOM CETH, XapaKTEPU3YIOUTHICS
3aJJaHHBIM HAIIOPOM HJIH HAIIOPHO-PACXOAHON XapaKTEPUCTHKON yCTaHOBIEHHOTO HACOCA.

HacocHast cTaHius B OJHOJMHEWHOM H300paKEHUU MPEICTABISCTCS OTHUM Y3IIOM.
B 3aBucuMOCTH OT TaOJUYHBIX MAPaMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAaHOBJICH Ha
MOTAFOIIEM HJIM 00OpaTHOM TPyOOIpOBOE, TMOO Ha 000UX TPYOOIPOBOAaX OJJHOBPEMEHHO.
Jnsg 3amaHus HANpaBJICHWS JEHCTBHS HAcoca B OTOT y3€l1 TOJNBKO OJWH YYacTOK

00s13aTeNBHO AOJDKCH BXOAUTH U TOJIBKO OIWH YI4aCTOK JOJIKCH BBIXOIUTD.

Ot O P et}

et e e

Pucynok 15 — Hacocnasi cranuus

Hacoc MoxxHO MozenupoBaTh AByMsI crioco0amu: JU00 Kak MAeaJbHOE yCTPONCTBO,
KOTOpPO€ H3MEHSET JaBleHHE B TPyOONpoBOJE Ha 3aJaHHYIO BEJIWYHHY, JHOO Kak
YCTpPOICTBO, paboTarolmiee € Y4eTOM peaJbHOM HAMOPHO-PACXOJAHOM XapaKTePUCTUKU
KOHKPETHOI'0 Hacoca.

B nepBoM ciyyae mpocTo 3aaeTcs 3Hau€HHWE Haropa Hacoca Ha MOJarouleM W/Wiu
oOpatHoM TpybompoBone. Ecnu 3HaueHune Hamopa Ha OJHOM M3 TPyOONPOBOJOB PAaBHO
HYJI0, TO HAacoc Ha 3TOM TpyOompoBoae oTcyrcTByeT. Ecnau 3HadeHwe Hamopa
OTPHIIATEIBHO, TO 3TO O3HAYAET, YTO HACOC PAa0OTaeT HABCTPEUy BXOAAIIEMY B HErO

Y4YacTKy.
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Pucynok 16 — [Ibe3omMeTpuyeckue rpaduku

Ha pucynke 16 BWAHO, KaK pa3jWYHbIC HANPABJICHHUS YYacCTKOB, BXOIAIIUX U
BBIXOJSIIMX M3 HACOCAa B COYETAHMM C PA3HBIMU 3HAKAMH HAIopa, BIMSIIOT HAa Pe3yJbTaT
pacdera, 0OTOOpa)KEHHBIN Ha MbE30METPUIECKUX IrpaduKax.

Korna 3agaeTcs ToJIbKO 3HaY€HUE HAIMlOpa Ha HACOCE, OHO OCTAETCSl HEU3MEHHBIM HE
3aBHCHMO OT MPOXOJSIIEro Yepe3 HacoC Pacxo/a.

Ecau monenupoBath paboTy Hacoca ¢ yuyetom ero QH XxapakTepucTHKH, TO CIEAYET

3aJ1aTb paCXOodbl U HAIIOPBI HA I'paHHUIAX pa6oqel71 30HBI HacocCa.

Hmazx _—_qa%‘\
Hmin \.\\
H_\
Gmin Ghax

Pucynok 17 — HanmopHo-pacxoHasi XapaKTepPUCTHKA HAcOCa

[To 3agaHHBIM JABYM TOYKaM oOIpenensercs napabojiia ¢ MakCUMyMOM Ha OCH
JABJICHUM, MO KOTOPOM pacyer W OyleT ompeAeNiaTh Halmop Hacoca B 3aBHCHUMOCTH OT
pacxona. CnexyeT OTMETHTb, YTO XapaKTEPHCTHKA, 3a/aBaeMas TakKUM oOpa3oM, MOXKET
OTIIMYATHCS OT PEeabHONM XapaKTepUCTHKU Hacoca, HO B mpeaenax paboueit obmactu obe
XapaKkTEPUCTUKU IPAKTHUYECKU COBMNAAAIOT. JIJIsl omucaHus HECKOIbKHX MapajlIebHO
padoTalmmMXx HACOCOB JOCTATOYHO 3aJaTh MX KOJMYECTBO, W PE3yJIbTHPYIOIIAS

XapaKkTepUCTUKaA OyAeT onpesesieHa IPU pacueTe aBTOMaTHYECKU.
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Tax kak Hamopsl Ha rpaHuaX padoueil obmacTu Hacoca OepyTCs U3 CIPAaBOYHUKA U
BCErJa TOJIOKUTENbHBI, TO HAINPaBJICHHE NEHCTBUS TaKOro Hacoca OyJeT OmpeaemsThes

TOJIBKO HAIIpaBJICHUECM BXOIAIICTO B Y3€JI yJaCTKaA.

Jlpoccempyroniue ycTpoiicTBa

Jpoccenupyromue yCTpoicTBa B OAHOJIMHEWNHOM MPEICTABICHUH SBISIOTCS y3JaMH,
HO BO BHYTPEHHEH KOJMUPOBKE — ATO JOMOJHUTEIbHBIE YYACTKH C TOCTOSIHHBIM HIIU
NEPEMEHHBIM CONPOTUBIEHUEM. B apoccenupyromumii y3en o0s3aTesIbHO JOJKEH BXOJIUTH

TOJIBKO OWH Y4daCTOK, U TOJIbKO OOWH YYAaCTOK M3 y3Jila HOJI’KCH BBIXOJUTD.

Ha nogawuwes npySonpoboge Sreq
o = e = )
e P
b = T = ¥
Ha oSpamdos mpyScnpofoge
4 = ) i ]
L6 m 4
. Ay = e . .::}
Sreqg

Pucynok 18 — JIpoccesmpymoiiue ycTpoicTBa

JpoccenbHasi maiida

JIpoccenvnasn waiiéa — 370 CUMBOJBHBIN OOBEKT TEIIJIOBOM CETH, XapaKTEePU3yeMbIi
(buKCUpOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiobl. JlpoccenbHas maiiba
UMeeT JBa peKuMa paboThl: BBIYMCIsiEMas M yCTaHaBlIMBaeMas. Y CTaHaBiIMBaeMas Iaiida
— 3TO HEPETyJIUPYyEMOEe CONMPOTUBIIEHUE, TO BEIMUYMHA TACUMOI0 1aif00il Harmopa 3aBUCUT

OT KBaJIpaTa, MPOXOAIIEro uepe3 1maildy pacxo/a.

Eblyucnaeman wania

YerakaBnueaemas waiba

Pucynok 19 — YcioBHoe npeacraB/ieHne manobl

Ha pucynke BHUIHO, Kak MEHSIOTCS IOTEpU Ha Iaiide, yCTAaHOBIEHHOW Ha

NOJAI0IIEM TPYOOIIPOBO/IE, TPU YBEIMUEHUH PAacXoa depe3 Hee B JIBa pasa.
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Pucynoxk 20 — XapakTepHCTHKH APOccebHbIX 1IAi0

Peryasitop naB/jieHust

Pezynamop oOaenenus - YCTPOWCTBO C TIEPEMEHHBIM COIPOTUBIIEHHUEM, KOTOPOE
MO3BOJISIET TMOAJEPKUBATh 3aJaHHOE [aBJIEHHUE B TPYOOIPOBOJE B OMNPEICICHHOM
JMara3oHe M3MEHEHUs pacxona. PerynsTtop maBieHHS MOXKET yCTaHABIMBAThCS Kak Ha

MOJIal0IIEM, TaK U Ha 0OpaTHOM TPyOOIPOBOJIE.
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Pucynok 21 — Peryasitop naBjienust

Ha pucynke 21 mnokasaHo, 4TO INpH YyBEJWYEHWH B JIBa pa3a pacxoia depes
PerymisTop, YCTaHOBJIEHHBIH B 00paTHOM TpyOOIpOBOJE, JaBICHHUE B PETYIHPYEMOM Y3Iie
0CTaeTCs MOCTOSHHBIM.

BenuunHa CONpOTHUBIIEHHS peryjsiTopa MOXET HM3MEHATbCS B Ipeneiaax oT
OECKOHEUHOCTH 10 CONPOTHBIIEHHSI TMOJHOCTBIO OTKPBITOro perynaropa. Eciau ycnoBus
paloTHI CETH 3aCTABISAIOT PETYISATOP MOTHOCTBIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEpETryJIUPYEMBIN APOCCENUPYIOIIUN Y3€El.

Peryasitop pacnosaraemoro Hanopa
20



Pezynamop pacnonazaemozo Hanopa — 3T0 CUMBOJBHBIA OOBEKT TEIUIOBOW CETH,
MOJIIEP>KUBAIOIINIA 3aIaHHBIN paciioyiaraeMblil Harmop mnocie ceos.

PaGora perymsatopa pacrmoiiaraeMoro Hamopa aHajJoru4Ha paboTe peryisitopa
JaBJICHUsS, TOJIBKO B 3TOM cCllydae PEryJsaTop cTapaeTcs IepKaTh MOCTOSHHOW 3alaHHYIO
BEJIMYHMHY PAcCIIoaraeMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogaiolem TpySonposoae

E pPerynaTop pacnonaraemoro Hanopa Ha obpatHom TpyBonposoge

PucyHok 22 —Ycji0BHOe TIpecTaB/IeHHE PEeryJsiTOPOB Hamopa

Peryasitop pacxoaxa

Pezynamop pacxooa — 5T0 CUMBOJIBHBIA OOBEKT TEIJIOBOW CETH, TOJCP>KUBAIOIINN
3a/IaHHbIM MOJIb30BaTEIEM PACXO/]] TETIOHOCUTEIIS.

PerynsTtop MOXHO ycTaHaBiIMBaTh Kak Ha TMOJAalOUIEeM, TaKk U Ha OOpaTHOM
TpybompoBone. K pabore perymaropa pacxoiga MOXKHO OTHECTH BCE CKa3aHHOE IIPO

PETYJIATOPHI JaBICHHUS.

ﬁ perynaTop pacxoga Ha noaatollem Tpybonposoae

ﬁ perynatop pacxoaa Ha o6paTHoM TpyGonposoae

PucyHok 23 — YcJi0BHOe npecTaBJIeHUE PEryJasiTOPOB pacxoaa

B cymectByromux 6a3zax ganHbix «ZULU» mnpemycMaTpuBarOTCsS CTaHIApPTHBIC
XapaKTEPUCTUKH 10 MPUBEICHHBIM BBIIIE TUIIAM O0BEKTOB CUCTEMBbI TEIUIOCHAOKEHMSL.

CoctaB uH(poOpMaMU MO KaXKIOMY THUIY OOBEKTOB HOCHUT Kak HH(POPMATUBHBIN
XapakTep (Hampumep: AJ1 MCTOYHUKOB - HAaUMEHOBAHHWE IPEANPUATHS, HAaUMEHOBaHUE
UCTOYHUKA, IJIsl MOTpeduTeneil - aapec y3ia BBOJla, HAUMEHOBAaHUE Yy3Jla BBOJA U T.[.), TaK
¥ HEOOXOAUMBIH 17151 QYHKIIMOHUPOBAHUS PAaCUeTHON MOJETH (HarpuMep: ISl HCTOYHUKOB
- reoJIe3nvecKast OTMETKa, pacueTHasi TeMIIepaTypa B MOJA0IIEM TpyOOpoBoie, pacueTHas
Temreparypa XoiogHoil Boabl). IlomHoTa 3amonHeHuss 0a3bl JAaHHBIX M0 MapameTpam
3aBHCHUT OT HaJU4MsI UCXOJHBIX JaHHBIX, IPEAOCTABICHHBIX 3aKa3YMKOM U ONPOIIECHHBIMU
CyOBEKTaMU CUCTEMBI TEIJIOCHA0KEHHSI HACEJIEHHOTO MYHKTA.

[Tpu enaHuM MONH30BATENS, B CYIIECTBYIOIIME 0a3bl JaHHBIX MO OOBEKTaM CETH

MOKHO )1063,BI/ITI) JOITIOJIHUTCJIBHBIC ITOJIA.
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3.3. llacnopTH3auus ¥ ONHCAHHE PACYETHBIX €IUMHHI] TEPPUTOPHAIHLHOIO

ACJTCHUN, BRKJIIOYasi aIMUHUCTPATUBHOEC

BHGKTpOHHaH MOACIb IO3BOJJIACT HArJIdJHO Ha TOIIOOCHOBC CCIBCKOI'O ITOCCICHMA
pasrpaHuduTb W IACIIOPTH3UPOBATH CAWHHIBI TCPPHUTOPHAIIBHOI'O IOCJICHHA. Takumu
T'paHUIaMU TCPPUTOPUAIBEHOTO ACIICHUA MOTYT ABJISATHCA:

— KaJacTpOBBIE KBapTallbl,
— TEIIOCETEBBIE PAWOHBI;
— IUIAHUPOBOYHBIE PAOHBI;

— aJMUHUCTpPATHUBHBIC PaHOHBI.

Cerka palloHUpOBaHUS, HAHECEHHAs B AJICKTPOHHOW MOJEINHU, MO3BOJISET MPUBS3AThH
0a3y TaHHBIX, COCTOAIILYIO U3 CBEJCHUM, BXOAAIINX B MACHIOPT SIUHUIIBI TEPPUTOPHATHEHOTO
JeleHusl, K IUIOMIQAHOMY OOBEKTY, OMNpPEACNSIIONEMyY TPaHUIBI OSTOM  €IUHUIIBL.

['padmuecku, aAMUHUCTPATUBHOE JIeTICHUE MPOMILTIOCTPUPOBAHO Ha pUCYHKE 24.
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87

Pucynok 24 — Jlesienue teppuropun 3ATO Kes1e3HOropck mo 30Ham TeNJI0MJIOCHAGKEeHUS
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3.4. T'uapaBauyeckuid  pacyeT  TeIJIOBbIX  ceTeill  JiI000il  cTemeHH
3aKOJILIIOBAHHOCTH, B TOM YMCJe THAPaBJIHYECKHii pacyeT MpU COBMECTHOI padoTe

HECKOJIbKHUX HCTOYHHUKOB TEIJIOBOH JHEPIru HA ¢ AUHYIO TCIVIOBYIO C€Th

TennoruapaBnuyeckuii pacuer MporpaMMHO-pacueTHOro kommiekca ZuluThermo
BKJIIOYAET B c€0sl MOJIHBINA Ha0Op (PYyHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLIUE UM
UH(POPMaLMOHHBIE CTPYKTYPhI 0a3bl JaHHBIX, HEOOXOAUMBIX IS TUAPABIMYECKOrO pacyera
Y MOJICIMPOBAHUS TEIUIOBBIX CETEH.

Pa3mMepHOCTh paccUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbLIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOLIYIO CETh - HE OTPAaHUYEHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENW CeTH M (POPMUPOBAHMS
[acIoOPTU3ALUN KaXA0ro 00BEKTa CETH, B OIYUYUBIIEHCS 3JIEKTPOHHON MOAETU TOCEIEeHUs
MOTYT BBITIOJIHSTHCS PA3JINYHbIE TEIUIOTHIPABINYECKUE PACUETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOICHUS], a TaKKe TEIJIOBBIX MOTEPh B TPYOOIIPOBOIAX
TEIUIOBOW ceTH. PacueT TemaoBbIX MOTEph BeAeTCs JM00 10 HOPMAaTUBHBIM MOTEPSIM, OO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUU.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
IPEJCTAaBIEHBl C MOMOUIbI0 TEMATUYECKONW PACKpPAaCKU U IbE30METPUYECKUX TIpadUKoB.
Kaprorpapuueckuii Marepuas U cxema TEIJIOBBIX ceTeld MOXeT ObITh OopmIileHa B BHJIE
JIOKYMEHTa C UCII0JIb30BAHMEM MAKETa Ie4aTh

B mnactosimee Bpemss B coctaB pacuetoB [IPK Zulu Thermo Bxomutr 6 Tumos
T'MJIPaBIMYECKOrO pacyera:

— HaJaJ0YHbINA PACYET;

— TIOBEPOYHBIN PACUET;

— KOHCTPYKTOPCKHH pacyer;

— pacdet TeMIriepaTypHOro rpaduka;
— pacyer HaJEeKHOCTH;

— PpacCuCT HOPMATUBHBIX MMOTCPH TCILIA YCPE3 N30JIAUIO.
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3.5. Moz(eJmpOBa}me BCE€X BHIOB nepekﬂmqeﬂnﬁ, oCymieCTBJISIEMbBIX B
TCIVIOBBIX CE€THAX, B TOM YHCJ]IC Hepelc.moqe}mﬁ TCIVIOBBIX HAarpy30K MEKIY

MCTOYHHKAMM TEIJIOBOM JHEPIrum

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3BosisieT  mpOBOIUTH
MOJICIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHHIN B «TUApaBIMYecKOM moaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
pEryIupyoIieil apMaTypbl U HAaCOCHBIX arperatoB B 0a3e JaHHBIX OMHCAHUS TEIUIOBOU
cetu. Jltoboe mepekitoueHne Ha cCXeMe TEIUIOBOM CeTH BiieYeT 3a cO0OM aBTOMAaTHYeCKOe
BBITIOJTHEHUE THIPABIUYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIB30BATENb BHUJHUT TOT THUIPABIMYECKHN PEXKHUM, KOTOPBIA COOTBETCTBYET TEKYLIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3allI0PHO-PETYIUPYIOLIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEME TEIIOBOU CETH.

[lepexnroyeHuss MOTYT OBITh KaK OJWHOYHBIMH, TaK M TPYNIOBBIMH, JUIS JHOOOM
BBIOPAHHOM (TOMEUEHHON) COBOKYITHOCTH MEPEKITI0YAEMbIX 2JIEMEHTOB.

JIsi HACOCHBIX arperaToB M WX TPYII B MOJEIH JOCTYIHbI HECKOJIBKO BHUJIOB
MEPEKIFOYCHUI:

— BKJIIOYCHHUE/BBIKIIIOYCHUE;

— JpOCCEIUPOBAaHUE;

— U3MEHEHUE YacTOThI BpallleHUs TPUBOA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUN (OTKPBITA/3aKphITA),
MOTYT UMETh MPOMEKYTOYHOE COCTOSIHUE «IIPUKATay, OMpeesieMoe B TUO0 B MPOIEHTaX
OTKPBITHSI KJIamaHa, JUOO B 4ucie 000poTOB mTOKa. [IpM 3TOM COCTOSHMM 3aJIBHXKKA
MOJICIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACHOPTHOU
XapaKTEPUCTUKE KIIarnaHa.

[Ipu nmr000M MEepeKIOYEeHWH HACOCHBIX arperartoB B HACOCHOW CTAaHIIMU WU Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAoOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpeOuTerneii mepeKIoYeHIEM SBIISIETCS JIF000€ U3 CIEIYIONINX JeHCTBUI:

— BKJIIOYEHHE/OTKIIOUYEHHE OZHOI'O MJIM HECKOJIBKUX BUI0B TEIJIOBOM Harpys3kKu;

— OI'PaHUYCHUC OJHOT'O NMJIN HECCKOJIbKUX BHU/I0B TEILUIOBOM Harpy3Ku,
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— HW3MEHEHHE TEeMIEepaTypHOro rpaduka WIH YIEIbHBIX PACXOJ0B TEIUIOHOCHUTEIIS

110 BUJIaM TEIJIOBOM Harpy3Ku.

[IpenycmoTpena renepaiiysi CrieluaibHbIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOYEHHBIX
a0OHEHTaX W YYacTKax TEIUIOBOM CETH, COCTOSHHE KOTOPBIX H3MEHHIIOCh B PE3yNbTaTe
MOCJIETHETO MPOU3BEACHHOTO €UHUYHOTO WJIHM TPYNIIOBOTO MEPEKIIOUEHUS. DTH OTYETHI
MOTYT cojiepkaTh J00yro uHpopMamuio 00 STUX O0BEKTax, CoepKamylocs B 0Oasze
JTAHHBIX.

PexxuM rupaBIudecKoro MoACIMPOBAHMSI TTO3BOJISIET ONEPATUBHO MOJyYaTh OTBETHI
Ha BOMpochl Tumna «Yto Oyner, eciu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX
NEHCTBUM MPU PETYIMPOBAHUH PEKUMA U TIEPEKIIOUCHUIX Ha peajbHOM TEIJIOBOM CETH.

[TomcucTema TUAPABIMYECKAX PACUETOB TO3BOJSET MOJEIUPOBATH MPOHU3BOILHBIC
PSKMMBI, B TOM YHCIIe aBapUWHBIE W MEPCIEKTUBHBIC. [ WIpaBIndeckoe MOIETHpPOBAHNE
MpeIoyiaracT BHECEHHE B MOJENb KaKUX-TO W3MEHEHHMH C LEeJIbI0 BOCIPOU3BENICHUS
PSKUMHBIX TOCTEACTBUNA OTUX HM3MEHEHHH, KOTOpPBIE HCKaKalOT peaNbHbIC JTaHHBIC,
OTHCHIBAIOIIINE YKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSTHHH.

[TomcucTema THAPABINYECKUX PACYETOB COJACPIKUT CIICIUAIBHBIA WHCTPYMEHTAPHH,
MO3BOJISIFOIIMM JIJIS1 1IeJIe MOJIeTMpPOBaHUs CO3/1aBaTh U aIMUHUCTPUPOBATH CIICIIUATbHBIC
«MoOfeNbHbIe» 0a3bl — HA0OPHI JAHHBIX, KIOHUPYEMBIX U3 OCHOBHOW (KOHTPOJBHOM) 0a3bl
JTAHHBIX OMHUCAHUS TETJIOBOM CETH, Ha KOTOPBIX MPEIyCMaTPUBAETCS MMPOU3BEICHUE JTFOOBIX
MaHUTYJSAIUNA 0e3 pucKa UCKa3UTh WIH MOBPEIUTh KOHTPOJIbHYIO 0a3y. J[aHHbBIN MexaHU3M
TaKXKe 00ecTieynBacT BO3MOXXHOCTh OCYIIECTBICHHUS CPaBHUTEIHHOTO aHAIHM3a Pa3IUIHBIX
PEXXUMOB pabOTHI TEIJIOBOM CETH, PEaIM30BAaHHBIX B MOJIENIBHBIX 0a3ax, Mexay coboil. B
YaCTHOCTH, HATJSAHBIM AHAJIUTHYECKUM HHCTPYMEHTOM SIBJISIETCS  CPaBHUTEIBHBIN
EE30METPUUECKH TpaduK, Ha KOTOPOM TMPHUBOASITCS W3MEHEHUS TUIPABINYECKOTO

pexuMa, IPOU30LIEAINE B PE3YJIbTATE TEX WIN UHBIX MAHUITYJISLIAN.

3.6. Pacuer 0a1aHCOB TENJI0BOI IHEPIMU MO UCTOYHUKAM TEIJIOBOH IHEPTUH H

110 TEPPUTOPHATBHOMY IPU3HAKY

B pesynbraTe pacueToB OallaHCOB TEIJIOBOW SHEPIMM MO MCTOYHMKAM U IO
TEpPPUTOpUATBHOMY Tpu3HaKy, BbinodHsemblx B [IPK ZuluThermo, ycranaBnmuBaercs
NOTPEeOHOCTh B TEIJIOBOM 3HEPIMM CYIIECTBYIOIIUX WU MEPCIEKTUBHBIX MOTpeOHUTenel B
KaX/I0M CyOBEKTE OKpYra, C IIeNbI0 YCTAaHOBJCHMS JOJU TOJE3HOTO OTIYCKa TETUIOBOU

OHCPTHH B CCTh U 3HAUYCHUM IMOTCPb DOHCPIUN.
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Pe3ynbTaThl BBIMOTHEHHBIX PacYeTOB MOXKHO SKcopTHpoBaTh B MS Excel.

3.7. Pacuer nmoTrepb TEeNnJIOBOM JHEPIruu Ye€pe3 M30/JHUI0 U € YyTeUKaMu

TECNJIOHOCHUTECJIA

lenpto maHHOrO pacyera SIBISETCA ONPEACIICHNE HOPMATHBHBIX TEIUIOBBIX HOTEPh
yepe3 M30JALHI0 TPYOOIpoBOI0B. TeIIoBble MOTEPU OMPEACNSIIOTCS CYMMApHO 3a TOJ C
pa3z0uBkoii Mo Mecsanam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO Bcei
TEIUIOBOM CETH, TaK W IO KaXJOMYy OTAEIBHO B3ATOMY HCTOYHHMKY TEILUIOBOW 3HEPTHH U
KaXIOMY IeHTpaibHOMY TeruioBomy NyHKTY (L[TII). Pacuer mokeT OBITh BBINIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETJIOBBIX MOTEPb.

[IpocMOTpeTh pe3yabTaThl pacyeTa MOKHO KaKk CYMMAapHO MO BCEM TEIIOBOW CETH,
TaK M 10 KaXJOMy OTIEIbHO B3SITOMY HCTOYHUKY TEIUIOBOM SHEPIUH M KaXIOMY
neHTtpaibHomMy TemoBoMy nyHKTy (LITII), a Taxxke 1o pa3nuuHBIM BlaJeIblaM
(bamancoaepskaTessiM) y4aCTKOB TETJIOBOM CETH.

B03MOHO KONMMPOBaHHWE UCXOJIHBIX TAHHBIX OT OJAHOro uctoyHuka win LITII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TIT mo xontypy otomnenus wiu ['BC. Takxke

PE3yIbTaThI BRIMIOJHEHHBIX PacuyeTOB MOXKHO TIOCMOTPETh dKcopTHpoBaTh B MS Excel.
3.8. Pacuer moka3are/ieid HAACKHOCTH TEIJIOCHAOKEHU A

Ilenbio pacuera sBJISETCA OIEHKA CIIOCOOHOCTH JACWUCTBYIOIIMX M NMPOEKTUPYEMBIX
TETUIOBBIX CeTed HAJCKHO oOOecreynBaTh B TEUCHHE 3a/JaHHOTO BPEMEHU TpeOyeMmble
PEKUMBI, MapamMeTpbl M KayeCTBO TEIMJIOCHAOXKEHUS KaXIOro MOTPEeOUTeNs, a Takke
000CHOBaHHE HEOOXOIUMOCTH W TPOBEPKH IPPEKTUBHOCTH peaTu3alliil MEPOIPHUITHIA,
MOBBIIIAIONIUX HAEKHOCTh TEINIOCHA0XKEHNUSI OTpeOuTeNel TeMI0BOM SHEPTUH.

Or1eHKa HaJIeKHOCTH TEIUIOBBIX CETEH OCYIIECTBIIAETCS MO Pe3yiabTaTaM CPaBHEHUS
pacueTHBIX 3HAYCHWH MOKa3aTeNiell HaJeKHOCTH C HOPMHPOBAHHBIMU 3HAYCHUSMHU ITHX
MoKasaresieil B COOTBETCTBUU C mojoxkeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOAMMOCTH  pealu3alid  MEPONpPHUSATHH,  MOBBIIIAIOLUIUX
HA/IeKHOCTh TEIUIOCHAOKEHUS TOTPeOHUTENe TEmIOoBOM HSHEPIHH, OCYLIECTBISETCS IO
pe3yabTaTaM KaueCTBEHHOTO aHaJIM3a MOTYYCHHBIX YHCICHHBIX 3HAYCHHIA.

[TpoBepka 3¢h(HeKTUBHOCTH peanu3alii MEPONPUATHH, MOBBIIIAIOMNX HAJAEKHOCTh
TEIUIOCHAOKEHNA  TOTpeOuTeNneil, OCYIIECTBISETCS MyTeM CpPaBHEHHUS  HCXOIHBIX

(MONMy4eHHBIX N0 pealu3alliyd) 3HAYCHUM TOKa3aTeledl HaJeXKHOCTH, C PacueTHBIMU
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SHAYCHUAMHU, IIOJYUCHHBIMU IIOCJIC pCaIn3allun (MOI[CJ'H/IpOBaHI/IH peanmam/m) 9THUX

MEPONPUATHH.

3.9. I'pynnoBbie U3MeHeHHMs] XaPAKTEPUCTHK 00beKTOB (YYaCTKOB TeIJIOBBIX
cereii, moTrpeOuTeseil) MO 3aJaHHBIM KPUTEPUSIM C LeJbK MOJAEJHMPOBAHUS

PA3THYHBIX IEPCHECKTUBHBIX BAPDHAHTOB CXE€M TeNJI0CHAOKEeHU S

JIaHHBI MHCTPYMEHT NMPUMEHUM ISl Pa3IMYHBIX IeNIel W 3a/1a4 TUIPaBINYECKOTO
monenupoBanus. (OCHOBHBIM TIPEIHA3HAYCHHUEM SIBISICTCSI  KaaUOpOBKAa  pacyeTHOU
THIPABIUYECKON MOJICTH TEIUIOBOM ceTH. TpyOomnmpoBoIbl peallbHOM TEIJIOBOM CETH BCETa
UMCIOT (U3WYCCKHE XapaKTCPUCTHKH, OTIMYAIONIUECS OT TMPOSKTHBIX, B  CHIY
MPOUCXOJAIINX BO BPEMEHH W3MEHEHUW - KOPPO3WMM U BBIMAJACHUS OTIIOKCHHIA,
OTPaKAIOIIUXCS HAa W3MCHCHUM OKBHBAJICHTHOH IIEPOXOBATOCTH M  yMEHBIICHHH
BHYTPEHHET'O0 JMaMeTpa BCJCACTBHC 3apacTaHWs. OJTH W3MCHEHHUS BIUSAIOT Ha
THIPABINYCCKHE COMPOTUBIICHHS Y4aCTKOB TPYOOIIPOBOJIOB, M B MAacCITa0ax TEIJIOBOH CETH
MO 5»TO NPUBOAWT K 3HAYUTEIBHBIM PACXOXKICHUSIM PE3YIbTaTOB THIPABINYECKOTO
pacueTa IO «IPOCKTHBIM» 3HAUCHHUSAM C pEATbHBIM THIPABINYCCKHM PEKUMOM,
HAOI0IaeéMbIM B OKCIUTyaTUpyeMou TeruioBod cetu. C Apyroi CTOPOHBI, H3MEpPUTH
NCHCTBUTEIIbHBIC 3HAYCHHSI IIEPOXOBATOCTEH W BHYTPEHHUX JIMAMETPOB YYaCTKOB
JNCHCTBYIOIICH TEIUIOBOM CETH HE TMPEICTABISICTCS BO3MOXKHBIM, IOCKOJBKY 3TO
noTpeboBamo Obl MacCOBOTO BCKPBITHS TPYOONPOBOAOB, YTO BpSJ JIU PEATU3yEMO.
[ToaToMy 3TH 3Ha4YeHUS MOXXHO JIMIIb KOCBEHHBIM OOpa30M OIIEHUTh HAa OCHOBaHUU
CpaBHEHHUsI peandbHOro (HAaOII0IaeMOro) THAPABIWYECKOTO peXUMa C pe3yiabTaTaMu
pacueToB Ha TUIPABIMYECKONW MOJETH, U BHECTH B PACUETHYIO MOJIENb COOTBETCTBYIOIINE
nonpasku. B 3ToMm, B iepBOM MPUOIUKEHUH, U COCTOUT TPOIECC KaTUOPOBKH.

NHCTpyMEHT  TpYyNHOBBIX  ONEpaluii  TO3BOJIICT  BBINIOJIHUTH  HW3MCHCHHE
XapaKTePUCTUK JI1 MOJAMHOXKECTBA YYACTKOB TEIUIOBOM CETH, OMPEAETSIEMOro 3aJaHHBIM
KpUTEpHUEeM 0TOOpPa, B YaCTHOCTH:

— 10 Bcell 0a3e MaHHBIX ONMMCAHMS TCIJIOBOM CETH;
— TI0 OJTHOM M3 CBSI3HBIX KOMITOHEHT TEIJIOBOM CETH (TETIOBOM 30HE UCTOYHUKA),

— MO  HEeKOoTopoi  rpadmueckoi  oOmacTh,  3aJaHHOW  MPOU3BOJILHBIM

MHOT'OYT'OJIBHUKOM;

— BIOJIb BI)I6paHHOFO IMyTH.
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[Tpu >TOM Ha mMH000H M3 BBIIIETIEPEUYHUCICHHBIX «IIPOCTPAHCTBEHHBIX)» KPUTEPUEB
MOKET OBITh HaJOXEHA CYMNepIOo3Ullds KpUTepueB oTOopa MO KIACCHPHUIUPYIOLIIUM
IpU3HAKaAM:

— MO0 TMOJAIIUM UM OOpaTHBIM TPyOONpOBOAaM TEIMJIOBOW ceTH, JHOO

CUMMCTPHUYHO,

— [0  BUAY  TEIJIOBBIX  CeTed  (MarucTpasibHble,  pacHpelesIUTENbHbIE,
BHYTPHUKBapTAJIbHBIE);

— 10 y4acTKaM TEIJIOBOW CETH OMPEAEIEHHOIO YCIOBHOIO AUAMETPa;

— 10 y4acTKaM TEIJIOBOW CETH € OIPEeICHHBIM TUIIOM MPOKJIAAKH, U T.II.

Kpurepun otOopa MoOryr OBITH NPOHM3BOJIBHBIMU HpU COOJIIOJEHUU OCHOBHOIO
TpeGoBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCSI 0OTOOP, T0JIKHA B SIBHOM BHJIE
IPUCYTCTBOBATh B NACHIOPTHBIX ONMHUCAHUSAX YYACTKOB TEIJIOBOM CETH.

JUIs y4acTKOB TEIUIOBBIX CeTeH, OTOOpaHHBIX IO OIpPEJIEJICHHOW COBOKYIMHOCTH
KPUTEPHEB, MOXKHO IMPOU3BECTH JTIOOYIO U3 CIIEIYIOLIUX ONEpaI1ii:

— W3MEHEHUE KBHUBAJIEHTHOM 1IEPOXOBATOCTH;

— H3MEHEHUE CTEIEHH 3apacTaHus TpPyOOIpOBOAOB;

— H3MeHeHue Kod3((purrueHTa MECTHBIX NOTEPH;

— H3MEHEHHE crocoda pacyera COIPOTHBIICHUS.

[locne mpoBeneHHs] cepuM M3MEHEHUN XapaKTEPUCTUK YYacTKOB TPyOOIpPOBOJOB
TEIUIOBOM CETH AaBTOMATUYECKU MPOU3ZBOJUTCS THUAPABIMYECKUN pacyer, pe3yJbTaThl
KOTOpOTO Cpa3y ke JTOCTYIHbI I BU3YyaJIU3aluy HA CXEME U aHaJIN3a.

[TockonbKy Npu WU3MEHEHUH XAapaKTEPUCTHK YYACTKOB TEIUIOBOM CETH UX MacmopTa
HE MOJIUGUIHMPYIOTCS, B JII0OOM MOMEHT MOXKHO BEpPHYTbCS K HCXOJHOMY COCTOSHUIO
pacyeTHON TUIPABIMYECKON MOJENH, OIpeAeseMOMYy MAacHOPTHBIMU 3HAYE€HUSIMHU

XapaKTEPUCTUK YYACTKOB TEIIOBOM CETH.

3.10. CpaBHuTeIbHBIE TNbe30MeTpUYECKHe rpaduku A Ppa3padoTKu U

aHaJInu3a CICHAPHUEB NMEPCHICKTUBHOI0 Pa3BUTHA TEIJIOBLIX cereil

Ilenpt0  TOCTPOEHUS  MBE3OMETPUYECKOTO  rpaduka  sABISETCS — HarjsaHas
WUTIOCTpAlUsl  pe3yJbTaTOB THUAPABIMYECKOTO pacyeTa (HalIaJ04HOrO, IOBEPOYHOIO,
KOHCTPYKTOPCKOr0). OTO OCHOBHOH aQHAJIMTHYECKMA MHCTPYMEHT CHELUAINCTA I10

THAPaBIMYCCKUM pacydCTaM TCIIJIOBBIX CeTel. HpI/I 9TOM Ha 3KpPaH BBIBOAATCS:
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— * JIMHUS JaBJICHHS B MOJIAOIIEM TPYOOIIPOBOJE;
— * JIMHUS JaBIEHUS B 00paTHOM TPyOONIpPOBO/IE;
— * JIMHUS TTOBEPXHOCTHU 3E€MIIN;

— ¢ JMHMS NOTEPh HAIOpa Ha 1aioe;

— * BBICOTA 3/IaHUS;

— * JMHUS BCKUIAHUS;

— * JIMHUS CTaTUYECKOTO HAropa.

[IBeT u CTWIIb TUHUM 3a7]a€TCS MMOJIH30BATEIIEM.

)
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Pucynok 25 — Ilpumep nbe3oMeTpuYeCKOro rpapuka

B Ttabmuue mox rpagukoM BBIBOAATCS A KaXKIOTO y3ja CETH HAaUMEHOBaHUE,
reofie3ndeckas OTMETKAa, BBICOTAa MOTPEOWTENsI, HAMOPbl B TMOJAIOIIEM M OOpaTHOM
TpyOONpOBOIax, BETUYHHA APOCCEIMPYEMOro Haropa Ha maibax y morpedureneit, morepu
Haropa Mo y4acTKaM TETUIOBOW CETH, CKOPOCTH ABFMIKCHHUS BOJBI HA y4acTKaxX TEIUIOBOU
cetu u T1.J. KomnuyectBo BBIBOAMMON moj rpadukoM HHPOpMALKMK HAcTpauBaeTcs
M0JIb30BaTEINEM.

Taxxe rpadpuk MoxeT oToOpakaTh MajeHUEe TeMIepaTypbl B TEIIOBOM CETH, Mociie
NPOBEACHUS PacueTOB C Y4YETOM TEIUIOBBIX mHoTepb. IIpum 3TOM Ha rpaduk BHIBOAATCS
3HAYCHHs TEMIIEPAaTyp B Y3JIOBBIX TOYKAX IO MOJAIOMIEMy W 0OpaTHOMY TpyOONpOBOIaM.
KonngecTBo BIBOAMMOM 1O rpadukoM HHGOPMAIIMH HACTPAUBACTCS MOJIb30BATEIIEM.

[Tse30MeTpuyeckue rpaduku CYIIECTBYIOIIETO TIOJIO’KEHUS CHCTEMBI

TEIUIOCHA0KEHHU S IPEICTABIICHBI B HA PUCYHKAX HIDKE.
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