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COCTAB JIOKYMEHTA

O6OCHOBLIBaIOI_IlI/Ie Marcepualibl K CXCEMC TeHJ'IOCHa6)KeHI/I$[, ABJIIOHUCCA €€
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«CyuiecTByoliee nojiokeHue B cepe Mporu3BOJICTBA, Iepeiayl U MOTpedeHus
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[napa 6 | BOACTIOATOTOBUTEILHBIX YCTAHOBOK M MAKCHMAIILHOTO NOTpeOJICHUS TEINIOHOCUTEIS
TEIUIONOTPEOIIAIOIMMY YCTAHOBKAMU MOTPEOUTENEH, B TOM YHUCIIE B aBapUIHBIX
peXUMAX»

iapa 7 «IIpennoxxeHus Mo CTPOUTENBCTBY, PEKOHCTPYKIIMU, TEXHUUECKOMY
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1aBa 8 «Hpez[aneHmIUno CTPOUTENIbCTBY, PEKOHCTPYKLHUU U (MIJIM) MOJIEPHU3ALUU
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«IIpennoxenus no nepeBoly OTKPBITBIX CUCTEM TEIUIOCHA0KEHUS (TopsiYero
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rOpsiuero BOAOCHA0KEHUS

I'naBa 10 | «IlepcriekTuBHbBIE TOIIMBHBIE OATTAHCH»

I'maBa 11 | «OnieHka HaIeXKHOCTH TEIJIOCHAOKEHUS»
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I'naBa 13 | «/HIuKaTOPBI pa3BUTUS CUCTEM TEIUIOCHA0KEHUSI MYHHUIIMIIAIbHOTO 00pa30BaHUS»

I'nmaBa 14 | «llenoBbie (TapudHbIC) TOCICICTBUS

I'maBa 15 | «PeecTp eAMHBIX TEMIOCHAOKAIONINX OpPraHU3aUi»
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OINIPEJAEJIEHUSA

B nHacrosmei pa60Te IMPUMCHAIOTCA CIICAYIOIIHUC TCPMHHBI C COOTBCTCTBYHOIIMMU

OIIPEICIICHUSAMU
TepMuHbI Onpenenenust
Obecneuenue moTpedUTENEH TEIIOBOM SHEPTUU TETIJIOBOI SHEPTHEH,
Temnocuabxenue
TEIJIOHOCHUTEJIEM, B TOM UYHUCIIE MOAJIEpP’KaHne MOLTHOCTH
Crctema COBOKYIHOCTbh HCTOYHHKOB TETJIOBOM HEPTUH U
TEIUIONOTPEOIIAIOMINX YCTAHOBOK, TEXHOJIOTMUECKU COSTUHEHHBIX
TETIOCHA0KEHUS

TCIIJIOBBIMU CCTAMU

HcTounuk TemnoBoi
SHEPruu

YcTpoiicTBo, IpeaHa3HauYeHHOE Ul IPOM3BOJICTBA TEIUIOBOM
SHEPruu

TeruioBas cethb

COBOKYIHOCTb YCTPONCTB (BKJIIOYast LIEHTPAJIbHbIE TEIIOBbIC
MYHKTBI, HACOCHBIE CTaHIMN), PEIHA3HAYCHHBIX JIJIsl TIepeaaun
TEIUIOBOI SHEPTUH, TEINIOHOCUTEIIS OT UCTOUHUKOB TETIOBOM
SHEPTUHU JI0 TETUIONOTPEOIISIIONINX YCTAHOBOK

TeroBast MOIITHOCTB
(manee - MOIITHOCTH)

KonnyecTBo TemioBoi s3HEPruu, KOTOPOE MOXKET ObITh TPOU3BEJICHO
1 (UJIM) epEeaHo MO TEIIOBBIM CETSIM 3a €IMHUILY BpPEMEHU

Temnnosas Harpyska

KonndecTBo TerioBoit 3HEpruu, KOTOPOe MOKET ObITh IPUHATO
OTPEOUTENIEM TEINIOBOM SHEPTUH 32 €IMHUILY BpEMEHU

[Torpeburens TemnoBoi
SHEPruM (Jaiee
OTPEOUTEIH)

Jluno, mpuobOpeTaroiee TEIIOBYIO SJHEPTHIO (MOIITHOCTH ),
TEIJIOHOCHUTENb JIJISl NCTIOIb30BaHUS HA MIPUHAIJISKAIINX eMY Ha
Ipase COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBaHUH
TEIUIONOTPEOIAIOMNX YCTAaHOBKAX OO0 ISl OKa3zaHUs
KOMMYHAQJIBHBIX YCIYT B 4aCTH IrOpAYCTro BOI[OCHa6)KeHI/I$[ nu
OTOIUJICHHUS

TemnonoTrpebsronias
yCTaHOBKA

YcTpolicTBO, NpeIHA3HAYEHHOE 1T HCIIOJIb30BAHUS TETIOBOU
DHEPTUH, TETUIOHOCUTES 711 HY XK/l TOTPEOUTENs TEIIIOBOM SHEPTUU

TermtocHa0xaromas
OpraHu3aIus

Opranu3zanys, oCyIecTBIAIOIAs MPoAaXy MOTPEOUTENIM U (KN )
TEIUIOCHA0KAIOIIUM OPraHU3aLUSAM IIPOU3BEICHHBIX WIN
MPUOOPETEHHBIX TETJIOBON YHEPTUH (MOIHOCTH ), TETNIOHOCUTEIS U
BJIAJICIONIAs Ha MpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM
OCHOBAHHMHY UCTOYHUKAMH TETUIOBOW YHEPTUU | (MJIN) TEIUIOBBIMHU
CEeTSAMHU B CHCTEME TEIUIOCHA0KEHUS, TOCPEICTBOM KOTOPOI
OCYIIECTBIISIETCS TEINIOCHAOXKEHHE MOTPeOUTENEH TEMIOBOW SHEPTUU
(1TaHHOE MOJIOKEHUE IPUMEHSETCS K PETyJIUPOBAHUIO CXOAHBIX
OTHOIIEHHH C Y9aCTHEM WHAMBHIYAITbHBIX TPEANPHHUMATENICH)

TernocereBas
OpraHu3alus

Opranuzanys, OKa3bIBaroIias yCciayry Mo nepeaaye TernioBoi
DHEPTUH (TAHHOE MOJIOKEHHUE TPUMEHSETCS K PETYIHPOBAHUIO
CXO/IHBIX OTHOIIEHUH C yYaCTHEM MHJIMBUIYATbHBIX
pelpuHUMAaTeNeH)

CMmerxHast opranm3anus

Opranuzanuy, BIaICIOIMe Ha MpaBe COOCTBEHHOCTH UM HA HHOM
3aKOHHOM OCHOBAaHHH TEXHOJIOTMYECKH CBA3aHHBIMH TEILIOBBIMU
CETSAMU U (WJIM) UCTOYHUKAMU TEIVIOBOM SHEPTUU B CUCTEME
TeruiocHabkeHus. [lo cMexxHOM opranuzanyeil TOHUMaeTCs TaKxKe
VHJVBHIyaJIbHBIN [IPEAIPUHUMATEID, BIIAJCIOLINI Ha IIpaBe
CcOOCTBEHHOCTH WJIM Ha MHOM 3aKOHHOM OCHOBAaHUM T€XHOJOTUYECKHU
CBSI3aHHBIMU TEIJIOBBIMU CETSIMM U (WJIN) UICTOYHUKAMH TEIIJIOBOM
SHEPIUH

30Ha IEUCTBUS CUCTEMBI
TETUIOCHAOKEHUA

TeppI/ITOpI/IH TOpOACKOro OKpyra ujimn €€ 4aCTb, I'paHUIIbL KOTOpOﬁ
YCTaHABJIMBAIOTCA 110 HauoOoee YAQJICHHBIM TOYKaM IMOAKITFOYCHUA
HOTpC6HTCJ'ICI>i K TCIIJIOBBIM CCTAM, BXOJAIIUM B CUCTEMY
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TepMuHbI

OmnpenesieHus

TEIUTIOCHAOKEHUS

30Ha IEUCTBUSA
HWCTOYHHUKA TEIUIOBOI
SHEPTUU

TeppuTopHs ropoACKOro OKpyra Uili €€ 4acTb, IPaHULIbI KOTOPOI
YCTaHaBJIMBAIOTCS 3aKPBITHIMHU CEKLIMOHUPYIOIIUMU 33ABHKKaMHU
TETJIOBON CETH CHCTEMBI TETJIOCHAOKCHHUS

YcraHoBiaeHHas
MOIIHOCTh HCTOYHUKA
TEIJIOBOM 3HEPrUuu

CyMMa HOMHUHaJIBHBIX TETUIOBBIX MOITHOCTEW BCEro MPUHSTOTO 10
aKTy BBOJIAa B DKCIUTyaTaIMI0 000OPYIOBaHUS, MPEAHAZHAYEHHOTO JIJIS
OTIYyCKa TETUIOBOM YHEPTUH MTOTPEOUTEISIM Ha COOCTBEHHBIC U
XO3SIICTBEHHBIE HYK/IbI

Pacnomaraemas
MOII[HOCTh UCTOYHHUKA
TETIJIOBOM SHEPTUU

BenuunHa, paBHas yCTaHOBIEHHOW MOIIIHOCTH HCTOYHUKA TEIIOBOM
SHEPTHH 32 BBIUETOM 00BEMOB MOIIHOCTH, HE PEAIU3yeMOH 0
TEXHUYECKUM MIPUYMHAM, B TOM YHKCJIE 110 MPUYNHE CHUKCHUS

TEIUIOBOM MOLTHOCTU 00OpYI0OBaHUS B pe3y/bTaTe IKCIITyaTalluy Ha

MIPOJUICHHOM TEXHUYECKOM pecypce (CHIKEeHHE TapaMeTpoB mapa
nepea TypOUHOM, OTCYTCTBUE PEIMPKYIISINH B TUKOBBIX
BOJIOTPEHHBIX KOTJI0arperatax u ap.)

MoIHOCTh UCTOYHUKA
TEIJIOBOM SHEPTUU HETTO

BennuuHa, paBHas pacrnojaraeMod MOITHOCTH HCTOYHUKA TEIUIOBON
SHEPIUU 3a BBIYETOM TEIUIOBON HArpy3KH Ha COOCTBEHHbIE U
X0351iCTBEHHBIE HYKJIbI

KomOunupoBanHas
BBIpabOTKa
JIEKTPUUYECKOMN U
TEIJIOBOM YHEPTUU

Pexum paboThl TEMI03IEKTPOCTAHIIM, TPU KOTOPOM MPOU3BOICTBO
AIIEKTPUYECKON SHEPTUU HETIOCPEICTBEHHO CBA3aHO C
OJIHOBPEMEHHBIM MPOU3BOICTBOM TEILIOBOW YHEPTUU

TerutoceTeBble 00BEKTHI

OOBeKThI, BXOASAIINE B COCTAB TEIIOBOM CETH M 00ECIIeYnBAIOIIUE
repeavy TENI0BOM SHEPIUU OT UCTOYHUKA TETUIOBOUM SHEPTHUH J10
TEIUIONOTPEOIIAIONINX YCTAHOBOK MOTPEOUTENICH TEMII0BON YHEPTHH




MNEPEYEHDb NIPUHATHIX OFO3HAYEHUI

B nacrosen pa60Te IIPUMCHAIOTCA CIICAYIOITHUC COKPAICHHUA C COOTBCTCTBYIOIIIUMU

MOSICHEHUSIMU :
Ne i/ Coxpamenue Iosicuenne
1 ACKYTD ABTOMaTHUECKas CUCTEMA KOHTPOJIS U y4eTa TEII0BON
SHEPTUU
2 ACKY?D ABTOMAaTH3UMpPOBAaHHAS CUCTEMA KOHTPOJISA U y4eTa
AIIEKTPOIHEPTHH

3 ACYTII ABTOMaTH3UPOBAHHAS CUCTEMA YIIPABICHUS
TEXHOJOTHYECKUMHU MTPOLECCaMU

4 BMK biouyHO-MOyNIbHAS KOTENbHAS

5 BK BenomcTBeHHas KoTenbHAsA

6 BITY BononoaroroButenabHasi yCTaHOBKA

7 I'BC I'opstuee BomocHaOKeHUE

8 I'TY ["a3oTypOuHHAas ycTaHOBKA

9 ETO Ennnas terutocHa0karomasi opraHu3anus

10 3ATO 3aKpbITOE TEPPUTOPHAIBHOE 00pa3OBaHUe

11 Il HHBecTuIMoHHas mporpamMma

12 15(@ WNHuBecTuImoHHas: COCTaBIISIFOIIAS

13 NTII WHuBuYyanbHBIA TEIJIOBOM ITYHKT

14 KPII KBapTasibHblll pacipeieTuTEIbHbIN ITYHKT

15 MK, KM MyHunumnaapbHasi KOTelbHas

16 MVII MyHununagpbHOE YHUTApHOE NPEIIIPUATHE

17 HBB Heob6xomumas BasoBasi BeIpyuKa

18 HJIC Hanor Ha 100aBieHHYIO0 CTOMMOCTh

19 HH3T HecHmxaemblii HOpMATUBHBIN 3a11aC TOILIMBA

20 HC HacocHas cranmus

21 HT/] HopMmartuBHas TexHU4ecKast JOKyMEHTaLHs

29 HO3T HopMmaTtuBHBIi 9KCIITyaTallnOHHBIN 3a11aC OCHOBHOTO WJTH

PE3epBHOTO BHIOB TOTLJIMBA

23 OB OToIIeHNEe U BEHTUIISAIUA

24 OBK OTonUTENBHO-BOAOIPENHAS KOTEIbHAS

25 o3 OO011ecTBEHHO-/1€TT0Bas 3aCTPOKa

26 oliC OmnepatuBHAs qUCTIETYEPCKast CIIy)KOa

27 OHK OnepaTuBHBII HH(OPMAIIMOHHBII KOMIUIEKC

28 OKK Opranuzanys KOMMYHAJIBHOTO KOMILUIEKCA

29 OH3T OO61muii HOpMaTUBHBIN 3amac TOIINBA

30 ODTC OTaen dKCIUTyaTallMK TETJIOBBIX ceTei

31 I1BK [IuxoBast BogorpeitHasi KoTeiabHas

32 Iy ITaporasoBast ycTaHOBKa

33 [TNP [IpoekTHbIE U U3BICKATEIHCKUE PAOOTHI

34 ITHC IToBBICUTETEHO-HACOCHAS CTAHITHSI

35 11 PD ITocranoBnenue [IpaBurenscra Poccuiickon denepannu

36 ITT1IM [lenononumuHepan

37 [y [lenononuyperan

38 [CA [TpoekTHO-CMeTHas TOKYMEHTAIUs

39 POK PernonanpHast SHepreTudeckasi KOMUCCHUs

40 CMP CTpouTenbHO-MOHTaKHBIE PaOOTHI

41 CUT Cucrema eHTPaTU30BaHHOTO TETUTOCHAOKEHHS
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Ne i/m Coxpanienue IHosicueHue
42 TBO TBepapie OBITOBBIE OTXO/IBI
43 TOII TennosnexkTporeHTpaIb
44 TOY TermnodukannoHHasi yCTaHOBKA
45 O TemuoBas sHEeprust
46 TO0 TexHuko-3K0OHOMUYECKOoe 000CHOBAHKE
47 TOII TennosnexkTporeHTpaIb
48 VIIEC BP YKpyIHEHHBIH MoKa3aTeab 0a30BOM CTOMMOCTH Ha BUJIBI
pabor
49 VIIP YKpyIHEHHBIH MOKa3aTenh 0a3UCHBIX CTOMMOCTEH 1O BUaM
CTPOMUTENLCTBA
50 YPYT Y Ie7bHBIN pacxol YCJIOBHOIO TOIUIMBA
51 YCC YKpyNnHEHHbIN [TOKa3aTelIb CMETHON CTOMMOCTHU
52 dOT doH ormIaThl Tpyaa
53 OCT denepanbHas ciyx6a o tapudam
o4 XBO XHUMBOJOOYHCTKA
55 XBII XHUMBOIOIIOATOTOBKA
56 LTTI I{eHTpanpHBIi TEIUIOBOI MYHKT
o7 Ob OHeprobJIoK
58 oM DNEKTPOHHAS MOJIECTh CHCTEMBI TETUIOCHAOKEHUS




IJTABA 3. JJIEKTPOHHASA MOJAEJIb CHUCTEMBI TEIVIOCHABXEHUSA
MYHUIUITAJIBHOI'O OBPA3OBAHUSA

DONEeKTpOHHAss MOJENb CUCTEMBI TEIJIOCHA0XKEHUS MYHHUIMIAIBHOIO 0Opa30BaHMS
Scuenckuii ropoackoi okpyr BeimosHeHa B IIPK  «ZuluGIS 2021» (pa3paboTtumk
00O «Ilonutepmy», CII6).

Bce rumpaBianueckue pacueTbl, MPHUBEACHHBIE B JaHHOW paboTe, CIelaHbl B
AIEKTPOHHOU MOJIEIIH.

[Taker ZuluThermo mo3BossieT co3/1aTh PacUETHYI0 MAaTEMaTHYECKYI0 MOJIETh CETH,
BBITIOJTHUTh MACMOPTU3AIMI0 CETH, W Ha OCHOBE CO3JaHHOM MOJENH pelaTh
MH(OPMALIMOHHBIE 337a4l, 3a/1a4d TOMOJOTMYECKOTO aHalIN3a, U BBINOJIHATH pa3InYHbIC
TETUIOTUIPABITUYECKUE PACUETHI.

Pacuery mnoasiexaT TYNUKOBBIE M KOJBLEBBIE TEIJIOBbIE CETH, B TOM YHUCIE C
MOBBICUTEIILHBIMA ~ HACOCHBIMU ~ CTAHIMSIMH M JPOCCEIUPYIOUIUMH  YCTPOWCTBAMU,
paboTarouiye oT 0JTHOTO WIIH HECKOIbKUX UCTOYHHKOB.

[Iporpamma mpeaycMaTpuBaeT TEIUIOTHAPABINYECKUN pacdeT ¢ MPUCOCTUHEHUEM K
CeTH WHIWBHUIYAIbHBIX TerIoBbIX MyHKTOB (MTII) M meHTpalbHBIX TEIUIOBBIX ITYHKTOB
(ITTI) mo HeCKOJbKHM JeCATKaM CXEMHBIX pPEIICHUH, MPUMEHSIEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TemnocHaOXeHUS MOKET MPOU3BOJUTHCA C YYETOM YTEUYeK W3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPeOsIeHNs, a TAKXKE TEIUIOBBIX MOTEPh B TPyOONpPOBOAax
TEIJIOBOM CETH.

Pacuer TemnoBBIX MOTeph BeAeTcs JUOO MO HOPMATUBHBIM MOTEPsM, JHOO IO
(aKTHUYECKOMY COCTOSTHUIO U30JISIIH.

Pacuerst ZuluThermo Moryr paboraTh Kak B TECHOW HMHTErpaluu C
reonH(opManoHHON cuctemoii (B Buae wmonyns pacimmpenus [MC), tak u B BuIe
OTJIEJIbHOW OMOMMOTEKM KOMIIOHEHTOB, KOTOpBIE MO3BOJISIIOT BBIMOJHATH pacyeTbl M3
MIPUIIOKEHUN MOJIB30BATENEH.

Cocras 3amau:

[TocTpoeHne pacueTHON MOJENHN TEILUIOBOM CETH;

— Ilacnoprtuzanusi 0ObEKTOB CETH;

Hananouneii pacyeT TEIOBOM CETH;

[ToBepoOYHBIN pacyeT TEMIOBOU CETH;

KOHCTpYKTOPCKHI pacyeT TEIIIOBOU CETH;
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Pacuer Tpebyemoii Temneparypbl Ha HCTOYHHKE;

KOMMYTaI_II/IOHHI)Ie 3a4a4y,

[TocTpoenue nbe3oMeTpruyecKkoro rpaduka,;

Pacuer HOpMaTUBHBIX TOTEPH TEIUIA YEPE3 U3OJSALIUIO.

3.1 I'pa¢guyeckoe mnpeacTaBjieHne OOBEKTOB CHCTEMbI TeIJIOCHAOKEHHSA C
NPUBA3KON K TOmOrpaguyeckod OCHOBe SICHEHCKOro TrOpOACKOr0 OKpyra m ¢
TONOJIOTHYECKUM ONHMCAHNEM CBA3HOCTH 00HEKTOB

3.2 TlaciopTU3anusi 00LEKTOB CHCTEMbI TEIJIOCHAOKEeHU s

[Ipn pabote B reomH(pOpMalMOHHOW CHCTEME CETh JOCTAaTOYHO MPOCTO M OBICTPO
3aHOCUTCSl C TOMOIIBIO MBIIIKA WM 1O KoopauHaTam. [lpu atoMm cpazy dopmupyercs
pacueTHass Mozenb. llocrne rpaduyeckoro M300paKEHHUS] CUCTEMBI TEIIOCHAOKEHMUS,
HEOOXOIMMO 3a/aTh PAacUETHbIE MapaMeTpbl OOBEKTOB U BBINOJIHUTH COOTBETCTBYIOIINE
pacuerTsl.

TemoBasi ceTh BKIIIOUAET B €01 CIIENYIONIUE OCHOBHBIE OOBEKThI: HCTOUYHUK, YIACTOK
(TpyOomnpoBOABl), MOTPEOUTEND U Y3JIbl: LIEHTpalibHbIE TeroBble MyHKTHI (L[TII), HacocHbIe,
3alOPHYIO U PETYIHPYIOLIYIO apMaTypy, KaMephbl U APYTUE AIEMEHTHI.

HUcTounuk

Hcmounuk — 3TO CUMBOJIBHBIA OOBEKT TEIUIOBOM CETH, MOJAETUPYIOIIUN DPEKUM
pabotel koTenmpbHOW mium TOL[. B maremMarwmueckod MOJEIM HCTOYHUK IPEACTABISACTCS
CETEeBbIM HACOCOM, CO3/AIOIIMM paclojaraeMblii Hamop, W MOJIUTOYHBIM HACOCOM,
OTIPEJICIISFOIINM Harop B oOpaTHOM TpyOoIpoBoje. YCIOBHOE 0003HAUCHHE MCTOYHHKA B
3aBUCUMOCTH OT peKHMa paboThl MpelcTaBieHO Ha pucyHke. Ilpu paboTe HECKOIbKHX

HCTOYHHUKOB Ha OJHY CCThb, OAWH U3 HUX MOJXCT BBICTYIIATh B KAYCCTBC MMMKOBOM KOTEIILHOM.

L BEMHOYEH
‘ OTKHIYEH

Pucynok 1. YcaoBHoe n300paskeHne HCTOYHUKA
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YyacTok

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

TuaMeTp TpyOompoBoa;

THII IIPOKJIAAKHU,

BHJI U30JISILINY,

pacxo]l TETTIOHOCUTETIS.

JIByXTpyOHas TeTuioBasi CETh M300pa)kacTCs B OAHY JTMHHUIO M MOXKET, B 3aBUCHMOCTH
OT J>KEJaHWsS TIOJb30BaTENsl, COOTBETCTBOBATH WM HE COOTBETCTBOBATH CTaHIAPTHOMY
n3zoopaxenuto cetu o 'OCT 21-605-82.

Kak mo0oii 00BEKT ceTH, y4yaCTOK HMMEET pa3Hble PEKUMBI pabOThI, HANPUMED,
«OTKJTFOYEH ITOIAFOIIHIN HIIN «OTKIFOYCH 00pATHBINY, MPEACTABICHO HA PUCYHKE HUXKE. DTH

PCKUMBI ITIO3BOJIAIOT CMOJACIINPOBATHE MHOTI! OTPY6HBIG CXEMBbI TEILUIOBBIX CETEH.

Pexm 1 BrnioueHw! oda Tp-aa T - T
Pexum 2 » Buikntouersl oba Tp-aa T T
Pexum 3 OTkniouer oBpaTHsIil Tp-4 T T
Pexwum 4 OTrnioyeH nogaowui Tp-a T T
Mone3oBatensckoe n3obpaxeHne ceTu W3obpaxenue cetu no MOCTY 21-605-82

Pucynok 2. M300paskeHune HECKOJIBbKUX COCTOSIHMI yYaCTKOB, 32/1aBaeMbIX Pa3HbIMH
pexxuMamMu

Yiea
¥Y3en — 570 cUMBONBHBIN OOBEKT TETIOBOM ceTH. B TEII0BOM CeTH y3/1aMu SBISIOTCS
BCE OOBEKTHI CETH, KPOME UCTOYHHKA, TOTPEOUTEINSI U y4acTKOB. B MaTemMaTnyeckon Moaenu
BHYTpPEHHEE IMPEACTaBICHUE 00bEKTOB (KpOME UCTOYHUKA, ToTpedbutens, nepembraku, [[TIT
U PEryJIATOPOB) MOJEIUPYETCS ABYMS y3JIaMH, YCTAHOBJIECHHBIMHU Ha MOJAIONIEM U 00paTHOM
TpyOOIpOBOIAX.
VYcnoBHoe 0003HaU€HUE Y3JIOBBIX OOBEKTOB B 3aBHUCHUMOCTU OT PEXHUMa pabOThI

NpeaACTaBJICHbI HA PUCYHKC HMIKCE.

Tennosad KamMepsd

@ paszseTBEneHue

»- cMeHa anameTpa

Pucynok 3. Yc10BHOe n300paskeHne y3J10BbIX 00bEKTOB
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[IpocThIM y37I0M B MOJENN CUMTAeTCs JII000H y3el, YbM CBOWCTBA CIIELUATBHO HE
oroBopeHsl. [IpocToil y3emn CIyKUT TOIBKO ISl COEAMHEHUSI YYacTKOB. TaKuMu y3J1aMU s
MOJCIIA SIBIIIFOTCSL TEIUIOBBIE KaMeEpbl, OTBETBICHHUs, CMEHbl JUAaMETPOB, CMEHA THIIA
MPOKJIAJAKU WU TUNA U30JSLUUU U T.[.

LenTpajbHble TENJIOBbIC IYHKTHI

Henmpanonuviit. mennosou nynkm (ITII) — 510 y3en JONOJTHUTEIBHOTO
pEryIupoBaHus U paclpeneseHns TEIUI0BOU dHeprun. Hanmune Takoro y3iia nogpa3yMeBacr,
YTO 32 HUM HaXOAMTCS TYIHUKOBAs CETh, C MHAMBHAyalbHbIMU moTpeOutensmu. B L[TII
MOET BXOJUThH TOJIBKO OJUH YYaCTOK M TOJBKO OJAMH YYaCTOK MOXKET BBIXOAUTH. [Ipuuem
BXOJISIIIIMM y4aCTOK UAET CO CTOPOHBI MAaruCTPAJIH, 4 BBIXOJALIUN Y4aCTOK BEIET K KOHCUHBIM
notpedurensiM. Bayrpennsisi kogupoBka LTIl 3aBucHT OT ero cxembl NMPUCOSAUHEHUS K
TEIUIOBOM CETU. DTO MOXKET OBITh I'PYIIOBOM 3J€BaTOp, I'PYNIOBOW HACOC CMEIICHHS,
HE3aBHCHMOE MOAKIIOYEHHE Tpynmbl morpedureneit, 6oinepst Ha ['BC u T.1. Ha nannbiit

MOMEHT B PaCloOpsKEHUU Moab30BaTens 28 cxeM npucoeaunenus L[TII.

o
s e |@| | @
B LT-1
o
= = = = =
5 >
-
[
o1
= o o o
o
Pucynok 4. U3o0paxenne L{TII
Bcnomorarte/ibHbII y4acTOK
Bcnomozamenwvuslit yuacmok — yKa3blBaeT HAdajlo TPYOOIPOBOJIOB TOPSUETO

BOJIOCHAOKEHMS TIPU YEThIpeXTpyOHO# TertoBoi cetu nocie LI TII. 1o HeGombI0i yuyacTok
3aKaHYMBAETCSI TPOCTHIM Y3JIOM, K KOTOPOMY TMOJKIIOYAETCs TPYyOONpPOBOA TOPSYETO

BOJIOCHA0XKEHHUsI, Kak Noka3zaHo Ha pucynke «Iloakmtrouenue Tpydonposoaa I'BCy.
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BcnomorarenbHbIA
y4acTtok ana UTn

/
LT O

Pucynoxk 5. Iloakarouenue Tpydoonposoga I'BC
IHoTpebuTenn
Ilompeoumens — 310 KOHEUHBIN OOBEKT yUacTKa, B KOTOPBIN BXOAUT OMH MOAAIOINI
Y BBIXOJUT OJIMH O0OpaTHBIN TpyOorpoBo TemnoBoi cetu. [log moTpedutenemM noHuMaercs
aOOHEHTCKUI BBOJ B 3/1aHUE.

VYcnoBHoe 0003HaueHHE TOTPEOUTENST B 3aBUCUMOCTH OT pEKHUMa pabOThI

. BEMKOYEH
. OTENKYeH

PucyHok 6. YciioBHOe n300paskeHue MOTpeOuTeIst

IMpCaACTaBJIICHO Ha PUCYHKC HUKC.

[TorpeOuTenb TEMIOBOW JHEPTUU XapaKTEpU3YeTCs pPACUETHBIMH Harpy3kaMu Ha
CUCTEMY OTOIUICHHS, CHUCTEMY BEHTWISLUU M CHUCTEMY TOpSYEro BOJOCHAOXKEHUS U
pacyeTHBIMU TeMIIepaTypaMu Ha BXOJ€, BbIXOJE NOTPEOUTENS, U pacCUETHON TeMIlepaTypoit
BHYTPEHHETO BO31yXa.

B ognonuHETHOM MpencTaBiIeHUH NOTPEOUTENh — 3TO Y3J0BOM 3JIEMEHT, KOTOPBIM
MOJKET OBITH CBSI3aH TOJBKO C OJTHUM yYaCTKOM.

BHyTpeHHSIT KOOMpOBKa NOTPEOUTENs CYUIECTBEHHO 3aBUCUT OT €ro CXEMbI
OPUCOEIMHEHHUST K TeIUIoBOM ceTu. CXeMbl MOTyT OBITh 3J€BaTOPHBIC, C HACOCHBIM
CMEIICHUEM, C HE3aBUCHUMBIM MPUCOEIMHEHNUEM, C OTKPBITHIM UJTU 3aKPBITHIM OTOOPOM BObI
Ha I'BC, ¢ perynaropamu temmnepaTypsbl, OTOIUIEHUS, pacxoaa U T.4. Ha naHHBII MOMEHT B
pacropsKeHHH 1moJib3oBatens 31 cxeMa nprucoeInHEHHs TOTpeOuTeNei.

Ecnu B 31aHUM HECKOJIBKO Y3JI0B BBOJIA, TO 00BEKTOM «IIOTPEOUTENH» MOKHO OMTUCATh
KaX/Iblil BBOA. B Toke BpeMs Kak OJUH MOTPEOUTENb MOYKHO OINUCATh LENbIi KBapTasl WU

3aBO/I, 33]1aB JJIs1 TAKOT'O MOTPeOUTENs 0000IICHHbIE TEMJIOBbIE HATPY3KHU.
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O0001meHHbI TOTPEOUTEIb
Ob06wennvlit.  nompedumens — CHUMBOJBHBIA  OOBEKT  TEIUIOBOW  CETH,
XapaKTEePU3YIOIIMICS MOTPEeOIeMbIM  pPAacXOAOM CETEBOM BOJBI WM  3aJlaHHBIM
COMPOTHUBIICHHEM. TakuM TMOTpeOUTENIeM MOXKHO MOJCIUPOBaTh, HANpUMEpP, OOIIYIO
Harpy3Ky KBaprajia.
YcnoBHoe 00603HaueHHWE OOOOIIEHHOTrO MOTPEOUTENs] B 3aBUCMMOCTH OT peXuMa

paboTHI IPEACTABICHO HA PUCYHKE HIKE.

BKITHO4eH
OTKNHO4YeH

Pucynok 7. M300paxkenue 0600111eHHOT0 NOTPeOHTENs

Takoit 00BeKT yA00HO HCIOJIb30BaTh, KOT/Ia BOZHUKAET HEOOXOAMMOCTh PACCUUTATh
THIPaBINKY ceTh 0e3 WHPOpMaluh O TEIJIOBBIX HArpy3Kax M KOHKPETHBIX CXeMax
pUCOSIMHEHHS TOTpeOuTeNel K TerIoBol cetn. Hampumep, mpu pacuere MarucTpaabHBIX
ceTelt nHGOPMAIIUU O KBAPTAIBHBIX CETAX MOXET He OBbITh, a JIs OLICHKU MOTEPb HAMopa B
MarucTpaisix JOCTaTOYHO 3a7aTh OOOOIIEHHBIE pPACXOlbl B TOYKAX MPUCOCTUHEHUS
KBapTAJIOB K MaruCTPaJIbHON CETH.

B onnonuHeliHOM wW300paxkeHMHM HE TpedyeTcs MOJKIOYaTh OOOOIIECHHBII
NMOTpeOUTENb Ha OTACIBHOM OTBOJIAIIEM yYacTKe, KaK B Ciiydae MpocToro norpeourens. To
€CTh B ATOT y3€J MOET BXOJUTh W/WIIM BBIXOJHWTH JIO00€ KOJIMYECTBO YYACTKOB. DTO

IIO3BOJIACT 6BICTpO u YI[O6HO, C MUHHUMaJIBHBIM KOJINYCCTBOM HMCXOAHBIX JAaHHBIX.

l
s ~ > ———¢

HCTOMHMK OG0GIWEeHHbI2 NOTPeGHUTEN!

Pucynok 8. BapuanTbl BK/IIOYeHHs1 00001IeHHBIX MOTpeduTeJIei
3aaBuKka
3aoeurcka — 3TO CUMBOJIBHBIN O0OBEKT TCIJIOBOM CETH, SABIISIOIIMICSA OTCEKAIOIINM
YCTPOMCTBOM. 3aJBHM)KKa KpPOME JABYX pPEXKHUMOB pPaOOThl (OTKPBITA, 3aKpbITa), MOXKET
HAXOJUTHCS B IPOMEKYTOUYHOM COCTOSIHUM, KOTOPOE OIMPEAEISAETCs CTENEHBIO €€ 3aKPbITHSL.

[TpomexxyTOYHOE COCTOSIHUE 3aBMXKKH JOJDKHO OIPENeNsTCs MpH e€ pexume padoThl.
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‘ <| OTKPBITA

N 3aKpbITa

PucyHnoxk 9. YcjioBHOe n300paxkeHne 3aBHKKH
YcnoBHOE 0003HAUEHHE 3aMOPHO-PETYIUPYIOMIETO YCTPOWCTBA B 3aBUCHMOCTH OT
pexxuma paboThI:
3aBMKKA B OJHOJMHEHMHOM H300paKCHUHU TPEICTABISICTCS OJHUM Yy3J0M, HO BO
BHYTPEHHEM NPEACTABICHUN B 3aBUCHUMOCTH OT 33JIaHHBIX MMAPAMETPOB B CEMAHTHUUYECKOUN
0a3ze MJaHHBIX, MOXET OBITh YyCTaHOBJIEHA Ha o0Ooux TpybompoBomax puc 3.10.

«OI[HOJIPIHCﬁHOC 1 BHYTPCHHC IIPCACTABICHUC 3aIBUKKH).

> >

b—
p4

Pucynok 10. OgHoiuHeliHOE U BHYTPEHHE MpecTaBJIeHHE 32 IBHKKH

ITepembruka
Ilepembiuka — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOW CETH, MOACIUPYIOMINMA y4acTOK
MEX/1y TIOJIAIOIIUM U OOPAaTHBIM TPYOOIIPOBOAMHU.
VYcinoBHoe 0003Hau€HHWE TEPEMBIUKM B 3aBUCMMOCTH OT peXuMa pabOThI

MIPEICTABICHO Ha PUCYHKE HIKE.

OTKDbITA

3dKpPbITA

PucyHnok 11. Yci10BHOe nipecTaBiieHHe MePeMbIYKH
[lepempluka MO3BOJSET CMOAEIMPOBATH YYACTOK, COCIMUHSIOIIMN IMOJAOIMNA H
00paTHBIN TPpyOONPOBOLL. B 3TOT y3e1 MOXKET BXOUTh W/WUJTH BBIXOAUTH J1I000€ KOJTHMYECTBO

YYaCTKOB.
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Pucynok 12. Ilepembiuka

Tak kak mepeMbluka B OJHOJMHEHHOM H300pa)KEHUU TMPEACTABICHA Y3JIOM, TO JJIs
MOJICIIUPOBAHUS COCIUHECHUS MEXAY MOAAIOIMM TpPyOONMpPOBOJAOM OJHOTO Yy4yacTKa H
oOpaTHBIM  TPyOOMpPOBOJOM JAPYrOro y4acTKa OJHOTO DJIEMEHTA  «IIEePEMBIUKay

HenocTaTouHo. [loHamo0sTCs ellle ABa y4acTKa: OJIUH TOJIBKO MOAAIOUIUHN, TPYTroi - TOJBKO

00paTHBI.
s & L
(e - O e o s <
0 - ——0 0 - —0

Pucynoxk 13. Coennnenue Me:xkay moJgaouM TpyoonpoBoIOM OHOI0 y4acTKa U 00PaTHBIM
TPYOONPOBOAOM JAPYroro yuyacTka

HacocHasi cranuust
Hacocnaa cmanyus — CUMBOJIBHBIA OOBEKT TEIJIOBOW CETH, XapaKTepU3YIOIIUNCS
3aJJaHHBIM HAIOPOM HJIM HAIIOPHO-PACXOTHOM XapAKTEPUCTUKONW YCTAHOBIEHHOIO HACOCA.
HacocHas craHmus B 0JTHOJTMHEHHOM U300paKeHUH TIPEICTABISICTCS OJTHAM Yy3JIoM. B
3aBUCUMOCTU OT TaOJUYHBIX MAapaMEeTPOB ATOTO y3Jia HACOC MOXKET ObITh YCTAaHOBJICH Ha
MOJIA0IIEM HIIM 00paTHOM TpyOOompoBoe, MO0 Ha 000UX TPYOOIPOBOIAX OJHOBPEMEHHO.
s 3amaHus HanTpaBIeHUs JEHCTBUSI HACOCa B ATOT y3€J TOJBKO OJIMH YYacTOK 00s3aTEIbHO

AOJDKCH BXOJIUTH U TOJBKO OAWH YY4aCTOK JOJI’KCH BBIXOJIUTD.

L e o o

N amt

Pucynok 14. Hacocnasi cranuusi
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Hacoc MoxHO MozienupoBaTh IByMs Crioco0aMu: 00 Kak HIeaJbHOE YCTPOHCTBO,
KOTOpOE€ U3MEHSET JaBJeHHE B TPyOONpOBOAE HAa 3aJaHHYIO BEIMYMHY, JHOO Kak
YCTPOUCTBO, paloTaroliee C Yy4eTOM peajbHOM HAMOPHO-PACXOTHON XapaKTEPUCTUKHU
KOHKPETHOTO Hacoca.

B nepBom cinydae mpocTo 3ajaeTcsi 3HaU€HHE Haropa Hacoca Ha MOJAIIIeM W/Uiu
oOpaTtHOM TpyOomnpoBoe. Eciu 3HaueHne Haropa Ha 0JTHOM U3 TPYOOIIPOBOIOB PaBHO HYJIIO,
TO HAacOC Ha 3TOM TPYOOIpPOBOi€ OTCYTCTBYET. Eciin 3HaueHue Hanopa oTpuaTeabHo, TO 3TO

0O3Ha4acT, 4TO HACOC pa60TaeT HaBCTPCUY BXOIAIICMY B HCTO YHACTKY.

H=10n H=-10n
H=—10m H=10mn

S0

20
20
10 i 107

h

30| e
20 [ [

Pucynok 15. IIbe30MeTpuyeckue rpadpuxu
Ha npencraBneHHOM pHCYHKE BHJIHO, KaK pPa3JIMYHbIC HAMPABICHHUS Y4YaCTKOB,
BXOJSAIIUX Y BBIXOJAIIMX U3 HACOCA B COYETAHUU C PA3HBIMU 3HAKAMHU HAIIOpA, BIUSIOT HA
pe3yabTaT pacueTa, OTOOpaKEHHBIN Ha MTbe30METPUUECKUX TpaduKax.
Korpa 3amaercst TOJIbKO 3HAaY€HUE HAopa Ha HACOCE, OHO OCTAETCA HEM3MEHHBIM HE
3aBUCHUMO OT ITPOXOJSAIIETO Yepe3 HACOC Pacxo/a.
Ecam monmenupoBaTh paboTy Hacoca ¢ yuyeroMm ero QH XxapakTepuCTHKH, TO CleayeT

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

Hmam|
Hmin ‘w\\
et
Gmin Gmasx

Pucynok 16. HamopHo-pacxoanasi XapakTepucTHKA Hacoca
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[To 3agaHHBIM [BYM TOYKaM ompenensiercss mnapadbojia ¢ MAaKCUMYMOM Ha OCH
JaBJICHUM, MO KOTOpPOM pacyer W OyJeT OmpeAeNiaTh Halop Hacoca B 3aBHCHUMOCTH OT
pacxona. CinexyeT OTMETHTb, YTO XapaKTEpPHUCTHKA, 3aJaBacMas TakKuM 00pa3oM, MOMKET
OTIIMYATBCSI OT peaNbHOW XapaKTepUCTHUKU Hacoca, HO B Mpejenax paboueit obmactu obe
XapaKTePUCTUKU TMPAKTHUYECKU COBMAAaroT. JIJisi OmucaHus HECKOJIbKHX MapaijieIbHO
paboTarolux HAcOCOB JIOCTATOYHO 3aJaTh WX KOJHMYECTBO, U PE3YJIbTUPYIOIIAS
XapaKTepUCTUKA OyJIeT OoNpeiesieHa IPU pacyeTe aBTOMAaTUYECKH.

Tak xak Hamopbl Ha TpaHUIax paboyell obiacTu Hacoca OepyTcs U3 CIPaBOYHUKA U
BCEI/Ia TMOJIOKUTEIbHBI, TO HAIMpaBJICHHE ACHCTBHUS TAKOro Hacoca OyJeT OmpenemsiThes
TOJIBKO HaIlpaBJIEHUEM BXOJSILETO B Y3€J1 y4acTKa.

Jlpoccenupyommue ycTpoiicTea

Hpoccenupyromuye ycTpoicTBa B OAHOJIMHEWNHOM MPEICTABICHUH SBISIOTCS y3JIaMH,
HO BO BHYTPEHHEH KOJHUPOBKE — OTO JOMOJHUTEIbHBIE YYACTKH C TMOCTOSIHHBIM HIIU
NEPEMEHHBIM CONPOTUBIEHUEM. B apoccenupyromumii y3en o0s3aTebHO JOJKEH BXOJIUTH

TOJIBKO OWH Y4YaCTOK, H TOJIbKO OOAWH Y44aCTOK M3 y3Jila DOJI’KCH BBIXOJUTD.

Ha nogawyssm mpySonpoboge Sreg

ehﬁhﬂfa““c:-
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)
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Ha oSpamuon mpySonpofioge
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O ﬂ O
P o e P .C}
Sreg

Pucynok 17. Jlpoccenupyiomue ycTpoiicTBa
JpoccenbHasi maiioa
Jlpoccenvnasn wiaiiba — 3170 CUMBOJIbHBIN OOBEKT TETIJIOBOW CETH, XapaKTEePU3yeMbIi
(buKCUpOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiobl. JlpoccenbHas maiiba
UMEET JIBa pexxnuMa paboThl: BEIYHCIIIEMas M yCTaHABIMBaeMasi. Y CTaHaBIMBaeMas maioa —
ATO HEPETYJIHUPYyEeMOe COMPOTUBIIEHUE, TO BEJIMUYMHA TaCUMOI0 Iaii0oi Hamopa 3aBUCUT OT
KBaJpata, MPOXOIAIIEro yepes maidy pacxoaa.

Beiydcnaeman wakba

[ | Yeranasnueaeman waiba
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Pucynok 18. YcioBHoe npeacTaBiieHne maiiobl

Ha PHUCYHKC BUAHO, KAK MCHAIOTCS IIOTCPU HA maﬁGe, yCTaHOBHeHHOﬁ Ha 1nmoJgaromcm

TpyOOIIPOBOJIE, IPU YBEIUYEHUH PAacX0/a Yyepe3 Hee B JIBa pasa.
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Pucynoxk 19. XapakTepucTuku apoccebHbIX MAH0
Peryasitop naB/jieHust
Pezynamop oOaenenus - yCTPOMCTBO C IMEPEMEHHBIM COMPOTUBICHUEM, KOTOPOE
MO3BOJISIECT MOJICPKUBATH 3aJaHHOE JIaBJICHUE B TPYOOIIPOBO/IE€ B ONIPEACIICHHOM JUAINa30HE
M3MEHEHUS pacxona. Peryisitop naBieHnss MOKET YCTAaHABIMBATHCSA KAaK Ha MOJAIOIIEM, TaK

¥ Ha 0OpaTHOM TPYOOIPOBO/IE.
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Pucynoxk 20. Peryasitop naBJjieHust

Ha npexncraBieHHOM pHCYHKE MOKa3aHO, YTO IIPHU YBEJIMYEHHM B J[Ba pa3a pacxoia
yepe3 peryisTop, yCTaHOBIEHHBIN B 00paTHOM TpyOONpOBOJE, AABICHUE B PETYIUPYEMOM
y3J1€ OCTAEeTCs MOCTOSTHHBIM.

BenuunHa compoTUBIIEHHS pEryiasiTopa MOXKET H3MEHATbCA B Tpefenax oT
OECKOHEUHOCTH 10 CONPOTHBIIEHHSI MOJHOCTBIO OTKPBITOro perynaropa. Eciam ycnoBus
paboThI CETH 3aCTaBISIOT PErYJSTOP MOJTHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak
HEPETyJINPYEMbIH IPOCCENNPYIOINN y3€.

PeryJssiTop pacnosiaraeMoro Hanopa

19



Pezynamop pacnonazaemozo nanopa — 3T0 CUMBOJIBHBIA OOBEKT TEIUIOBOW CETH,
MOJIIEP>KUBAIOIINIA 3a/IaHHBIN paciioiaraeMblil Harmop mnocie ceosl.

PaGora perymsatopa pacrmoiiaraeMoro Hamopa aHajJoru4Ha paboTe peryisitopa
JABJICHUS, TOJIBKO B 3TOM Cllydae PEryJsaTop cTapaeTcs JAepxaTh MOCTOSHHOW 3a/laHHYIO
BEJIMYHMHY PAcCIIoaraeMoro Haropa.

E perynaTop pacnonaraeMmoro Hanopa Ha nogatollem TpyGonposoge

E PErynaTop pacnonaraemoro Hanopa Ha obpaTHom TpyGonposoge

PucyHnok 21. Yci0oBHOe npeacTaB/jieHUue PeryJsiTOpoB Hamopa
Peryasitop pacxoaxa
Pezynamop pacxooa — 3T0 CUMBOJIBHBIN 00BEKT TETUIOBOW CETH, IO IICPKUBAFOIIIHI
3aJJaHHBIM I10JIb30BATEIIEM PACXO]I TENIJIOHOCUTETIS.
Perynstop MOXHO ycTaHaBiMBaTh, KaKk Ha IMOJAIOIIEM, TaK M Ha OOpaTHOM
TpybompoBose. K pabore perynsropa pacxoga MOXHO OTHECTH BCE CKa3aHHOE IIPO

PETYJIATOPHI JABICHHUS.

ﬁ perynaTtop pacxoga Ha nogatowiem Tpybonposoge

ﬁ perynaTop pacxoga Ha obpaTHom TpybGonposoae
PucyHok 22. Ycji0BHOe npeAcTaB/IeHHe PeryJsiTopoB pacxoaa

B cymectByromux 6a3zax ganHeix «ZULU» mnpemycMaTpuBarOTCsS CTaHIApTHBIC
XapaKTEPUCTHKH 10 TMPUBECHHBIM BBIIIE TUIIAM O0BEKTOB CUCTEMBbI TEIUIOCHAOKEHHMSL.

CoctaB uH(poOpMaMU MO KaXKIOMY TUIY OOBEKTOB HOCHUT Kak HH(POPMATUBHBIN
XapakTep (Hampumep: JJii MCTOYHUKOB - HAaUMEHOBAHHWE NPEANPUATHS, HaUMEHOBAaHUE
UCTOYHHMKA, U1 HoTpeduTeel - aapec y3ia BBOJIa, HAUMEHOBAHKE y3J1a BBOJIA U T.11.), TaK U
HEOOXOIUMBIN JU1sl PYHKIIMOHUPOBAHUS PAaCUE€THON MoJeNn (HarmpuMep: Il UICTOYHHUKOB -
reojie3nyueckas OTMETKa, pacyeTHas TeMmIepaTypa B IMOAAIOIIEM TPyOOIpoOBOJE, pacueTHas
TeMIeparypa Xojao0/1Ho# Bojbl). [TonHoTa 3anoaHeHns 0a3bl JaHHBIX 110 MapaMeTpaM 3aBUCHUT
OT HA&JIWYUS MCXOAHBIX JaHHBIX, IPENOCTABICHHBIX 3aKa3uMKOM M ONPOLICHHBIMU
CyOBEKTaMU CUCTEMBI TEIJIOCHA0KEHHSI HACEJIEHHOTO MYHKTA.

[Tpu enaHuW MONH30BATENS, B CYIIECTBYIOIME 0a3bl JaHHBIX MO OOBEKTaM CETH

MOKHO I[O6aBI/ITB JOITIOJIHHUTCIIbHBIC I1OJIA.
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3.3 [lacnopTH3auusA W ONHCAHME PACYETHBIX EIUHHUIl TEPPUTOPHAIHLHOIO

ACJCHUN, BRKJIKOYass aAMUHUCTPATHBHOC
9JICKTpOHHa$I MOZCIIb MO3BOJICT HAIJAAHO Ha TOIMOCHOBC TOPOACKOIO OKpyTra

pasrpaHuduTb W IACIIOPTH3UPOBATH CAWHHIBI TCPPHUTOPHAIIBHOIO IOCJICHHA. Takumu

IrPaHULAMU TEPPUTOPUAIIBHOTO JEICHUSA MOTYT SBIISITHCS:
— KaJacTpOBbIE KBapTaJbl;
— TEIJIOCETEBHIE PAOHBI;
— IUIAHMPOBOYHBIEC PAliOHBI;

— AIAMHUHUCTPATUBHBIC paﬁOHBI

Cerka palilOHUpOBaHHUs, HAHECEHHAsl B DJIEKTPOHHOW MOJEIIH, MO3BOJISAET NPUBA3AThH
0a3y JaHHBIX, COCTOSIIYIO U3 CBEICHU, BXOIAIIUX B MACTIOPT €AUHULIBI TEPPUTOPHATIEHOTO
JIeJIeHUs], K IJIOMaIHOMY OOBEKTY, ONpEIeNISIOIIEeMY IPAHUIBI TON €MHULIBI.

Ha pucynke Huke mpencraBieHO rpapuyeckoe H300pakeHHE 30HbBI JIEUCTBUS

KOTEJILHOU I'. SICHBIN.
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3.4 TuppaBanyeckuid  pacyer  TemMJOBbIX cereii  J000# CTeNneHu
3aK0JILIIOBAHHOCTH, B TOM 4HCJe IHAPaBJIMYecCKHMii pacyeT NMpU COBMeCTHOIl palore
HECKOJIbKHX HCTOYHHMKOB TEIVIOBOM JHEPIUH HA eMHYI0 TEeIJIOBYIO CeTh

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 MOJICTMPOBAHUS TEIJIOBBIX CETEH.

Pa3MepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJBbIIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOIIYIO CETh - HE OTPAHUYEHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENW CeTH M (POPMHUPOBAHMS
[acIoOPTU3ALUN KaXI0r0 00BEKTa CETH, B TOTYUHUBIIEHCS JIEKTPOHHOM MOJEIH OCEIICHUS
MOTYT BBITIOJIHSTHCS PA3JINYHBIE TEIIOTUAPABINYECKUE PACYETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIUIOBOM CETHU M CUCTEM TEIUIONOTPEOJICHHS, a TaKXKe TEIJIOBBIX MOTEPh B TPYyOONpPOBOAAX
TEIUIOBOW ceTH. PacueT TemioBbIX NOTEph BeAeTCs MO0 10 HOPMAaTUBHBIM MOTEPSAM, JTHOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUU.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
IPEJCTABIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpPAacCKH M IbE30METPUYECKUX TI'padUKOB.
Kaprorpadguueckuii Marepuan U cxema TEIUIOBBIX ceTeil MOXET ObITh O0(hopMIIeHA B BHJIE
JOKYMEHTa C UCII0Jb30BAHUEM MAaKeTa IeYaTH.

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

— HaJIaJOYHBIN PacyeT;

— TOBEPOYHBIN pacyer;

— KOHCTPYKTOPCKHM pacuer;

— pacueT TeMnepaTypHoro rpaduka;
— pacyeT HaJeXXHOCTH,;

— PpacydCT HOPMATUBHLIX ITOTCPHb TCIIJIA YCPEC3 NU3OJIATHIO.
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3.5 MoaeaupoBaHue BcexX BUA0B NepeKJII0YEHHH, 0CYIIeCTB/IsIEMbIX B TEMJIOBbIX
ceTsiX, B TOM 4YHCJie MNePeKJIYeHH TeIUIOBbIX HArpPy30K Me:KIy HCTOYHUKAMH
TENJIOBOM JHEPIrum

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3Bomsier  mpOBOAMTH
MOJIETUPOBAHUE BCEX BHJIOB IEPEKIIOUEHUN B «rUApaBiIndeckol monenn» cetu. CyThb
3aKIOYaeTcs B aBTOMAaTUYECKOM OTCJIC)KUBAaHUU porpaMMon COCTOSIHUS
3aIOPHOPETYJIUPYIOIIEH apMaTypbl UM HAcCOCHBIX arperatoB B 0a3e JaHHBIX OIUCAHUs
TeruioBoM cetu. Jlo0oe mMepekiioueHue Ha CXeMe TEIUIOBOM ceTH BIeUeT 3a coOou
aBTOMATHYECKOE BBIMOJHEHUE TUIPABIMYECKOrO pacuera, M, TaKUM oOpa3oMm, B J00OM
MOMEHT BpPEMEHHM TMOJb30BaTeib BUIUT TOT THUIAPABIUYECKUM PEXKUM, KOTOPBIH
COOTBETCTBYET TEKYIIEMY COCTOSIHUIO BCEH COBOKYIHOCTH 3allOPHO-PETYIUPYIOIIEi
apMarypbl U HACOCHBIX arperaToB Ha CXEME TETIOBOM CETH.

[lepexnroyeHuss MOTYT OBITh KaK OJWHOYHBIMH, TaK M TPYNIOBBIMH, JUIS JHOOOM
BBHIOPAHHOM (TOMEUEHHOMN) COBOKYITHOCTH MEPEKII0YAEMbIX JIEMEHTOB.

JInsi HACOCHBIX arperaToB M WX TPYINI B MOJEIU JAOCTYIHBI HECKOJIbKO BHJOB
MEPEKIFOYCHUI:

— BKJIIOYCHHE/BBIKIIOUCHHE;
— JIPOCCENHNPOBAHMUE;
— M3MEHEHHE YacTOThl BpallleHUs MPUBO/IA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUU (OTKPBITA/3aKphITA),
MOTYT UMETh TPOMEKYTOYHOE COCTOSTHUE «IIPUXKATay, OMpeesieMoe B JMO0 B MPOIEHTAX
OTKpBITHS KJlanaHa, Ju00o B uuciae o0OpoToB MTOKA. IIpW 3TOM COCTOSHUHM 3a/BHXKKa
MOJEIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBIEHHEM, PACCUMTAHHBIM MO MACIOPTHOU
XapaKTepUCTUKE KIIalaHa.

[Ipn m000M mNEpeKTOYEeHUH HACOCHBIX arperaroB B HACOCHOM CTaHIMM WJIM Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAoOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAaIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE

YCTaBKH.
Jliis moTpebuTerneli mepeKIoYeHUEM SIBISIETCS JTF000€ U3 CIETYIONINX JSHCTBUI:

— BKJIIOYCHHE/OTKIIOUECHUE OJHOI'O UJIM HECKOJIBKUX BUI0B TCIJIOBOM Harpys3kKu;

— OIpaHUYCHUC OJHOI'0 MJIN HECKOJBKUX BHUIO0OB TEIJIOBOM Harpys3Ku,
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— HM3MEHEHHUE TeMIIEpAaTypHOTIo rpadrKa WiN yAEIbHbIX PACX0/J0B TEIJIOHOCUTEIS
0 BHJIaM TEIUIOBOM HATrpy3KHU.

[Ipenycmotpena reHepaiisi CeMaIbHBIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOYEHHBIX
aboOHEHTaX W YyYacTKax TEeIUIOBOM CETH, COCTOSHHUE KOTOPBIX H3MEHHWIIOCh B PE3yJbTaTe
MOCJIETHETO MPOU3BEIECHHOIO €IMHUYHOTO WJIA T'PYIIOBOrO MEPEKIIOYEHUS. DTH OTYETHI
MOTYT COJIEpXKaTh JTH00YI0 HH(DOpPMAIIUIO 00 ITUX 00BEKTAX, COJCPKAIIYIOCS B Oa3e JaHHBIX.

PexxuM rupaBIudecKoro MoACIMPOBAHMSI TTO3BOJISIET ONEPATUBHO MOJyYaTh OTBETHI
Ha BOMPOCHI 10 TUMy «YTo Oyzaer, ecin...?» DTo 1aeT BO3MOXKHOCTh U30€kKaTh OIMIMOOYHBIX
NEHCTBUM MpU PETYIMPOBAHUU PEKUMA U MEPEKIIIOUCHUAX Ha pealbHOU TEIIOBOM CETH.

[loxcucremMa TUIpaBIMYECKUX PAacYETOB IMO3BOJSET MOJAEIMPOBATH MPOU3BOJIBHBIE
PEXXHUMBI, B TOM YHCJIE aBapHilHble W MEPCHEKTUBHbIC. [ WapaBiIMueckoe MOAETUPOBAHUE
NpENIoiaracT BHECEHHE B MOJENb KaKMX-TO H3MEHEHHMH C LEIbI0 BOCIPOU3BEICHUS
PEKUMHBIX TOCIEJCTBUNA JTUX H3MEHEHHUH, KOTOpbIE HCKAKaIOT pealibHble aHHBIC,
OTHCHIBAIOIIINE YKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSTHHH.

[loxcucreMa rupaBIMYECKUX Pacuye€TOB COAEPIKHUT CIEUUAIbHBIM HHCTPYMEHTApHil,
MO3BOJISIFOIIMM JIJIS 1IeJIe MOJIeTMpPOBaHUsl CO3/1aBaTh U aIMUHUCTPUPOBATH CIEIUATbHbBIC
«MozeNbHbIe» 0a3bl — HAOOPHI JAHHBIX, KIOHUPYEMbBIX U3 OCHOBHOW (KOHTPOJBHOM) 0a3bl
JAHHBIX OTMHMCAHMS TEIJIOBOM CETH, Ha KOTOPBIX MpelycMaTpUBaeTCs IPOU3BEICHUE JTFOOBIX
MaHUNYJIAUUNA 0e3 pucKa UCKa3UTh WIHM MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MexaHU3M
TaKkXke 00ecreynBaeT BO3MOXHOCTh OCYIIECTBICHUS CPaBHUTEIHHOTO aHAIM3a Pa3IUYHBIX
PEXXMMOB pabOTHI TEIJIOBOW CETH, PEaIM30BaHHBIX B MOJEIBHBIX 0azax, Mexmy coboil. B
YaCTHOCTH, HAIVIAJHBIM aHAJIUTHUYECKMM HWHCTPYMEHTOM SIBJSIETCS CpPaBHUTEIbHBIN
IbE30METPHUECKUH rpauK, Ha KOTOPOM MPUBOAATCS U3MEHEHUS THIPaBINYECKOTO PEXKUMA,
MIPOM3OUIE/IIINE B PE3YJIbTAaTE TEX WM UHBIX MAHUITYJISIIIUI.

3.6 Pacyer 0alaHCOB TeNJIOBOW IHEPrUM MO MCTOYHUKAM TeNJI0BO JHEPIruu H
10 TEPPUTOPHAJIBLHOMY NPU3HAKY

B pesynpraTe pacueroB OajaHCOB TEIUIOBOM SHEPrUM IO HCTOYHMKAM M IO
TEpPPUTOpHATLHOMY Tpu3HaKy, BbinodHsemblx B [IPK ZuluThermo, ycranaBnmuBaercs
NOTPEeOHOCTh B TEMJIOBOM SHEPIUU CYIIECTBYIOIIMX W MEPCHEKTUBHBIX MOTpeOuTeNnel B
KaX/JI0M CyOBEKTE OKpYra, C IIeNbI0 YCTAaHOBJCHHS JOJH IOJE3HOrO OTIYCKa TEIIOBOU
SHEPruM B CETh U 3HAUECHUU MOTEPh YHEPTUU.

Pe3ynbTaThl BBIMOIHEHHBIX PacyeTOB MOXHO SKcnopTHpoBaTh B MS Excel.
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3.7 Pacuer mnoTephb TeEINJIOBOH JHEPruu 4Yepe3 H30JIALMI0 U C yTedKaMUu
TeNJIOHOCUTEJIS

Llenpro gaHHOrO pacyera SBISAETCA ONPENEICHUE HOPMATHUBHBIX TEIUIOBBIX MOTEPD
yepe3 M30JSLUI0 TPYyOOnpoBOAOB. TeIuioBble MOTEPH OIMPEAESIOTCS CyMMapHO 3a ToJl €
pa36uBKoi o Mecsauam. [IpocMoTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMapHO I10 BCEH
TEIJIOBOM CETH, TaK U IO KaXKJIOMY OTIEIbHO B35TOMY MCTOYHUKY TEIUIOBOM SHEPTHH U
KaXIOMY ILeHTpaibHOMY TemioBoMy NyHKTY (LITII). Pacuer moxer OBITH BBIIIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB HA HOPMBI TETJIOBBIX MOTEPh.

[IpocmoTpeTh pe3ynbTaThl pacuera MOKHO KaK CyMMapHO IO BCEH TEMIIOBOM CETH, TaK
U 110 KaXJA0MY OTAEJIbHO B3ITOMY UCTOYHUKY TEIUIOBOM SHEPTHH U KaKIOMY LIEHTPAIbHOMY
teruioBoMy myHKTy (LITII), a Takxke mo paznmuyHbIM Biajeibliam (OanaHCcoaepKaTeIsIM)
Y4aCTKOB TEIIJIOBOM CETH.

B03M0XHO KONHMPOBaHME MCXOAHBIX JTaHHBIX OT ofHOro ncroyHuka miu LTIl cpazy
BceM oObekTaM, oTnenabHo ucrouHukam, LITII mo xontypy otomnenus wiu ['BC. Takxke
pE3yNIbTaThl BHIMOJIHEHHBIX PACYETOB MOKHO MTOCMOTPETH AKcropTupoBath B MS Excel.

3.8 Pacuer noka3zaTreJieil HaJe)KHOCTH TEIIOCHAOKEHUS

Llenpto pacuera ABISETCA OLEHKA CIIOCOOHOCTH JAECUCTBYIOIIUX M MPOEKTUPYEMBIX
TEIUIOBBIX CETe HaJeKHO oOecrnevyrBaTh B TEUEHHE 3aJaHHOTO BpPEMEHH TpeOyembie
peXHUMBI, MapaMeTpbl M KadyecTBO TEIIOCHAOKEHUS KaXIOro MOTpeOuTeNs, a Takke
000CHOBaHME HEOOXOJMMOCTU W TPOBEPKH IPPEKTUBHOCTH pPEATU3ALUN MEPONPUATHH,
MOBBIIIAOIIUX HA/IKHOCTh TEINIOCHAOXKEHUS TTOTpeOUuTeNel TeraIoBO YHEPTUH.

OneHka Ha/Ie)KHOCTH TEIUIOBBIX CETEH OCYIECTBISAETCS M0 pe3ylbTaTaM CPaBHEHUS
pacyeTHBIX 3HAUYEHHUM MOKa3zaTeled HaJeKHOCTH C HOPMUPOBAHHBIMU 3HAUECHUSIMU ITHX
nokasareseil B COOTBETCTBUU ¢ nojoxkeHusamu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOJAMMOCTH  pealn3allid  MEPOINPHUSTHH,  MOBBIIIAIONIUX
HAJICKHOCTh TEIJIOCHAOKEHUSI TOTpeOUTENIeH TEIUIOBOM SHEPrUHu, OCYIIECTBISETCS TI0
pe3yibpTaTaM KaueCTBEHHOT'O aHAJIU3a MOJyYCHHBIX YHCICHHBIX 3HAUYECHUM.

[IpoBepka 3((PEeKTUBHOCTH pean3aliil MEPONPUATHNA, MOBBIIIAIONIMX HAJAECKHOCTh
TEIUIOCHAOKEHUS ~ TOTpEeOUTeNneil, OCYIIECTBISETCS IyTeM CpaBHEHHMS  MCXOJHBIX
(MONMy4eHHBIX [0 pealn3aliy) 3HAYCHUM I[OKa3aTeleil HaJeXHOCTU, C PaCUETHBIMU
3HAUEHUSMHU, TIOJYUYEHHBIMH TIOCJE€ pealu3aluu (MOAETUPOBAHMS pealu3aluu) 3TUX

MEPONPHUATUH.
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3.9 I'pynnoBbie H3MeHEHHS] XAPAKTEPUCTHK O0BEKTOB (YYACTKOB TeMJOBBIX
ceTeld, MoTpeduTe Iell) M0 32JaHHBIM KPUTEPHUAM C LeJbI0 MOACJIMPOBAHUS Pa3JIMYHBIX
MEePCNeKTUBHBIX BADHAHTOB CXeM TEILUIOCHA0KeHU S

JIaHHBII UHCTPYMEHT NPUMEHUM JUJISl Pa3JIMYHBIX LEJIeH M 3a/Jad T'HJIPaBINYECKOrO
MozenupoBaHusd. OCHOBHBIM IIpEeIHAa3HAYEHUEM SIBISIETCSl  KaJUOpOBKAa pacyeTHOU
THIPaBINYECKON MOJIEIH TETUIOBOM ceTu. TpyOoIrpoBoIbl peabHOM TEIIOBOM CeTH BCeraa
UMEIOT  (U3NYECKHE XapaKTEPUCTHKH, OTJIMYAIOIIMECS OT TMPOEKTHBIX, B CHIY
MPOUCXOJAIIMX BO BPEMEHM M3MEHEHHMII - KOPpPO3UM U BBINAJACHUS OTJIOKEHHIA,
OTPAXKAIOMIMXCSI HAa W3MEHEHUWU SKBUBAJICHTHOM MIEPOXOBATOCTM U  YMEHBIICHHUH
BHYTPEHHEr0 JMaMeTpa BCJIEACTBHE 3apacTaHus. OTH M3MEHEHHUs BIUSIOT Ha
THJIPaBIMYECKHE COMPOTUBIICHUS YYACTKOB TPYOOIIPOBOJIOB, M B MacIlTabax TEIJIOBOM ceTu
MO 5T0 IPUBOAUT K 3HAYUTEIBHBIM PACXO0KICHUAM PE3yJIbTATOB TUAPABIMYECKOTO pacyera
M0 «IMPOEKTHBIM» 3HAYCHHSIM C peajbHbIM THUAPABINYECKUM PEKUMOM, HAOIIOaeMbIM B
AKCIUTYaTUPYEMOM TeII0BOM ceTh. C Ipyroil CTOPOHBI, U3BMEPUTH JIEUCTBUTEIbHBIE 3HAUEHUS
IIEPOXOBATOCTEN W BHYTPEHHUX AMAMETPOB YYacCTKOB JEMCTBYIOLIEH TEIUIOBOW CETH HE
MPEJICTABISIETCS BO3MOXKHBIM, TOCKOJBKY 3TO MOTpeOOBasio Obl MAacCOBOTO BCKPBITHS
TpYyOONpPOBOIOB, YTO BPsIA Jik peanu3yemo. [1o3ToMy 3TH 3HaU€HUSI MOYKHO JIUIITb KOCBEHHBIM
00pa3oM OIICHUTh HA OCHOBAHUU CPABHEHUSI peabHOro (HaOII01aeMOT0) THIPABIMYECKOTO
pexuMa ¢ pe3yJapTaTaMH pacyeTOB Ha T'MAPABIMYECKOM MOJEIW, U BHECTH B PACUETHYIO
MO/IEJIb COOTBETCTBYIOIIHE MONPaBKU. B 3TOM, B IepBOM NpHOIMKEHNH, U COCTOUT MPOLIECC
KanuOpOoBKU. MHCTPYMEHT TpYyNMOBBIX OMNEpalUid MO3BOJISIET BBINOJIHUTh H3MEHEHHE
XapaKTEPUCTUK ISl TTOJIMHOXKECTBA YYaCTKOB TEIUIOBOM CETH, ONPEEISIEMOro 3aJaHHbIM
KpUTEpHEM 0TOOpa, B YaCTHOCTH:

— 10 Bceil 0a3e TaHHBIX OMHMCAaHMS TETNIOBOM CETH;

— 110 OJIHOMW W3 CBSA3HBIX KOMIIOHEHT TEIJIOBOM CETH (TEIIOBOM 30HE UCTOUHHUKA);

— MO0  HEKOTOpoll  rpaduueckod  obmactv, 3aJaHHOM  TPOU3BOJIHHBIM
MHOTOYTOJIBHUKOM;

— BJIOJIb BBIOPAHHOTO MYTH.

[Ipn sToM Ha 000 M3 BBIIICIEPEUUCICHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPUEB
MOXET OBITh HAJIOKEHA CYMEPHO3HLUsS KPUTEPUEB OTOOpa MO KIACCHPHUIMPYIOMUM
MPU3HAKAM:

— MO TIOJAOUIMM WM OOpaTHBIM TPyOONpOBOJAaM TEIMJIOBOM CeTH, JHUOO0

CUMMCTPHUYHO,
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— [0 BUAY TEIUIOBBIX CceTed  (MarucTpajbHble, pacHpeleIUTEIbHBIE,
BHYTPHUKBapTaJbHbIE);

— 10 y4acTKaM TEIJIOBOHM CETHU OIPENEICHHOI0 YCIOBHOTO JUAMETPa;

— 10 y4acTKaM TEIJIOBOM CETU C ONPEACIEHHBIM TUIIOM IPOKIAaIKH, U T.1II.

Kputepun orbopa MOryr OBITH NPOU3BOJIBHBIMU IpPHU COOIIOACHUH OCHOBHOI'O

TpeOoBaHus: MHPOpMaLUs, HA OCHOBAHUHM KOTOPOW CTPOUTCS OTOOp, AODKHA B IBHOM BHJIE
IPUCYTCTBOBaTh B MNACHOPTHHIX ONHMCAHUAX YYacCTKOB TEMJIOBOM ceTH. [lns ydacTkoB
TEIUIOBBIX CETEW, OTOOPAaHHBIX IO ONPEJEICHHON COBOKYIHOCTU KPUTEPUEB, MOXKHO

MIPOU3BECTH JIIOOYIO U3 CIEAYIOUIUX ONePAIIHiA:

W3MCHCHUE DKBUBAJICHTHOM MCPOXOBATOCTH,

U3MEHEHNE CTEIIEHN 3apacTaHus TpyOOIpOBOJIOB;

HN3MCHCHHUC KOB(i)(l)I/II_[I/IeHTa MCCTHBIX IIOTCPb,

U3MEHEHHE criocofa pacuera CONMpPOTUBIICHUS.

[locne mpoBeneHusi cepuM HW3MEHEHHMI XapaKTEpUCTUK Y4YacTKOB TpyOOIpPOBOAOB
TEIJIOBOM CETH aBTOMATHYECKU MPOU3BOAUTCS TUIAPABINYECKUN pacyeT, pe3yiabTaThl
KOTOPOTO Cpa3y K€ JOCTYIIHBI JUIsl BU3yalIM3alliy HAa CXEME U aHAJIU3a.

[TockonpKy Ipy U3MEHEHHUH XapaKTEPUCTUK YYaCTKOB TEIJIOBOM CETH UX MaclopTa He
MOIU(DUIMPYIOTCS, B JIOOOW MOMEHT MOKHO BEpPHYTHCS K HCXOJHOMY COCTOSIHUIO
pacyeTHOM THUIPABIMYECKOM MOJEIH, ONPEACIIIEMOMY IACIOPTHBIMU  3HAYCHUSAMH
XapaKTEPUCTUK YYaCTKOB TEILUIOBOM CETH.

3.10 CpaBHuTe/ bHBIE NIbe30MeTPpUYecKHe rpaduKkH AJsi pa3padoTKu U aHAIN3a
CLICHAPHEB MEePCINEeKTHBHOIO Pa3BUTHS TEIJIOBBIX ceTeil

[enbro nocTpoeHUs TbE30METPUUECKOT0 IpaduKa SBISETCS HATJIAIHAS WILTIOCTpaIs
PE3yJIbTaTOB T'MIPABIMYECKOr0 pacyera (HalaJ04HOro, IOBEPOYHOI0, KOHCTPYKTOPCKOTO).
DTO OCHOBHOW AHAJIMTHUYECKUN MHCTPYMEHT CHELUAIUCTa MO THIPABIMYECKHM pacyeTam
TEIUIOBBIX ceTeil. [Ipu 3TOM Ha 3KpaH BBIBOJSITCSA:

— JIMHMSA JIaBJICHUS B MIOJAIOIIEM TpyOOIpoBOE
— JIMHUS aBJIEHUsI B 00paTHOM TpyOONpoBoe
— JIMHUS IOBEPXHOCTH 3€MJIU

— JMHMS NOTEph HAIopa Ha 1maioe

— BBICOTA 3/1aHUS

— JIMHUS BCKHUIIaHUA
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— JIMHUA CTaTUYCCKOI'0 HAIopa

HBCT Y CTWJIb JIMHUM 3a4a€TCs MOJIb30BaTEIIEM.

0 = & o o -~ 2

Pucynok 24. Illpumep nbe3oMeTpruuecKkoro rpagpuka

B tabmuue mox rpagukoM BBIBOASTCS A KaXIOrO y3ja CETH HauMEHOBaHHE,
reojie3uyeckas OTMETKa, BBICOTa NOTPEOUTeNsd, HAmophl B IMOJAIOIIEM M OOpaTHOM
TpyOOIPOBOIaxX, BEJIMYMHA JAPOCCEIMPYEMOTo Hamopa Ha Iiaifbax y norpedurenei, norepu
Hamopa 1o y4acTKaM TEIIOBOM CeTH, CKOPOCTH ABM)KEHHS BOJIbI HA y4acTKaxX TEIUIOBOM CETH
u T.1. KonnuecTBo BEIBOANMOI 110/] rpadukoM HHGOpMAIMK HACTPAUBAETCS I10JIb30BATEIIEM.

Taxxe rpadpuk MoxeT 0ToOpakaTh MajJeHUE TEMIEpPaTypbl B TEIIOBOM CETH, MOCIIE
NPOBEJICHUSI PAacyeTOB C Y4YETOM TEIUIOBBIX moTepb. llpu 3TOM Ha rpauk BBIBOISATCS
3HA4YEHUs TEMIIEPATyp B Y3JIOBBIX TOUYKaxX IO MOAAIOIIEMY M OOpaTHOMY TPYOOIIPOBOAAM.
KonnuectBo BeIBOIMMOM N0 TpadKOM MH(OPMALIMK HACTPAUBAETCS MOJIb30BATEIIEM.

[Tee3omMeTpuueckue rpa@UKd  CHUCTEM  TEIUIOCHAOXKEHUs  IPEACTaBICHbl B

AIEKTPOHHOU MOJIEIIH.
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