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COCTAB JIOKYMEHTA
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I'maBa 6 "CymecTByrolue U TEPCIEKTUBHBIE OajaHChl  MPOU3BOAUTEIHLHOCTHU
BOJIONIOITOTOBUTEIFHBIX ~ YCTAHOBOK W MaKCHUMAJbHOTO TMOTPEOJIeHUs
TEIJIOHOCUTEIIS TETUIONOTPEOSIONIMMU YCTAHOBKAMU MTOTpeOUTENel, B TOM
YHUCJIe B aBAPUUHBIX peKuMax"

I'maBa7 "llpennmoxkeHuss 1O CTPOUTENBCTBY, PEKOHCTPYKIMH, TEXHHUUYECKOMY
MEPEBOOPYKEHUIO U (HUITN) MOJACPHU3AIMN UCTOYHUKOB TETUIOBOM YHEPTUH"

I'maBa 8 "lIpemnoxeHus MO CTPOUTENHCTBY, PEKOHCTPYKIMH U (UIU) MOJACPHU3AINH
TEIJIOBBIX ceTeil”

I'maBa 9 "lIpeminoxeHus 1Mo MEepeBOly OTKPHITHIX CUCTEM TEIIOCHAOKEHHUS (TOPSTUEro
BOJIOCHA0KEHMSI) B 3aKPBITHIE CUCTEMBI TOPSYETO BOJOCHAOKEHUS"

I'maBa 10 "IlepcnieKTMBHBIC TOIIMBHBIC OagaHCHI"

I'maBa 11 "Orenka Hage)XHOCTH TEIUIOCHAOKeHUS"

I'maBa 12 "OOGocHOBaHME WHBECTUIINI B CTPOUTEIBCTBO, PEKOHCTPYKITUIO, TEXHUYECKOE
NepeBOOpYKeHUE U (WIM) MOJEPHUBALIHIO

I'maBa 13 "WHauKkaTopsl pa3BUTHS CUCTEM TEIJIOCHAOKEHHS ITOCEICHUS, TOPOIACKOTO
OKpyra, Topojaa geaepaibHOro 3HaueHus"

I'maBa 14 "lleHoBsle (TapudHbie) mocnencTBus"

I'maBa 15 "PeecTp eMHBIX TEIIOCHAOKAFOIIMX OpTraHU3aIiui"

I'maBa 16 "PeecTp MepornpusiTuii CXembl TeTIoCHa0KeHus"

I'maBa 17 "3amevaHus u NpeasIOKEHUS K POCKTY CXEMBbI TeIUIOCHAOKeHHS "

I'maBa 18 "CBomHbli TOM H3MEHEHHUH, BBIIOJIHEHHBIX B J0pabOTaHHOW U (WIJIH)
aKTyaJTU3HUPOBAHHOM CXeMe TerIoCHAOKeHuUs"
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OINIPEJAEJIEHUSA

B Hacrosimeit riase IMPUMCHAIOTCA CIICAYIOINUC TCPMHUHLI C COOTBCTCTBYIOIIMMH

OIIpEAEIICHUSMU.
Tepmunb OnpeneneHus
TennocHabxenue Oo0ecrnieueHne noTpeOUTENeH TEIIIOBOW SHEPT U TEILIOBOM YHEPTHEH,

TCIJIOHOCUTECJIEM, B TOM YHUCJIC MOAACPKAHUEC MOIITHOCTHU

CucreMa TeriocHa0XeHus

COBOKyHHOCTL HCTOYHHMKOB TEIJIOBOM OHEPrun " TeHHOHOTpeGHHIOIIII/IX YCTaHOBOK,

TCXHOJIOTUYCCKH COCAUHCHHBIX TCIIJIOBBIMH CCTAMU

HcToyHMK TerioBOM
SHEPIUH

yCTpOﬁCTBO, npeaAHa3HauYCHHOC IJI MPOMU3BOJACTBA TEIJIOBOM OHEPrun

Tennosas ceThb

COBOKyHHOCTL YCTpoﬁCTB (BKJ'IIO‘{aH LHCHTPAJbHBIC TCIIJIOBBIC MNYHKTBI, HAaCOCHBIC
CTaHI_[I/II/I), NPpE€AHA3HAUYCHHBIX U MI€peaavn TETIOBOM OHEPruu, TEIUIOHOCUTEIIA OT

HCTOYHHUKOB TCILJIOBOM SHEPIruu 10 TeHHOHOTpe6HH}OH.II/IX YCTaHOBOK

TemmoBast MOLTHOCTH (majiee
- MOIITHOCTH )

KommaecTBo TemnoBoit OHEPIruu, KOTOPOC MOKET OBITh MPOU3BCACHO U (I/IJ'II/I) nepeaaHo

10 TCIJIOBBIM CCTAM 3a €ANMHUIY BPEMCHHU

TennoBas Harpy3ka

KommaecTBo TemnoBoit OHEPIruu, KOTOPOC MOKET OBITh MIPUHATO HOTp€6I/IT€J'IeM

TEIUIOBOM SHEPIHHU 3a €IUHHILY BPEMEHU

[ToTpeburens TemnoBoi
SHEpPTUM (Janee

Jluno, mnpuobpeTaroliee TEIIOBYIO OSHEPrut0 (MOIIHOCTH), TEIJIOHOCUTENb st

HCIOJIb30BaHUA Ha IPUHAJICKAIINX €EMY Ha IpaBe COOCTBEHHOCTH MJIA NHOM 3aKOHHOM

MIOTPEOUTEh)
OCHOBAHUHU TEILIOMOTPEONISIONMX YCTAaHOBKAaX JHOO UIS OKa3aHUs KOMMYHAaJIbHBIX
YCIYT B YaCTH TOPSIYET0 BOJOCHAOKECHUS U OTOILICHUS
TemnonoTpebuistomas VYcerpoiicTBO,  mMpeAHA3HAYEHHOE Ui KCIOJNB30BAHMS — TEIUIOBOW  JHEPIuw,
yCTaHOBKa .
TEIJIOHOCHUTEIIS ISl HYKJ] TOTPEOUTEIsI TEIIOBOM SHEPTUH
TemocHabxaromas Opranu3anusi, OCyIIeCTBISIONIAs IPOJAKy HOTPEOUTENSIM | (MIIH) TEIJI0CHAOKAIOIIMM
OpraHu3aIus

OpTaHM3aIMAM ITPOU3BEICHHBIX WM MPHOOPETEHHBIX TEIUIOBOH 3HEPTUH (MOIHOCTH),
TEMJIOHOCUTENSI U BI3JACIOIIas Ha IIpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM
OCHOBAHMHU MCTOYHHUKAMH TEMJIOBOM 3HEPruM M (WMJIM) TEIUIOBBIMHU CETSMHU B CHCTEME
TENMJIOCHAOKEHUs,, IOCPEJICTBOM  KOTOPOH  OCYILIECTBJISICTCS  TEMJIOCHAOXKEHUE
noTpeduTenel TeIIoBOH SHEPTHH (JJaHHOE MOJI0KEHUE TPUMEHSIETCS K PeryINpOBaHUIO

CXOIHBIX OTHOIICHHI C y4JacTueM MHANBUAYAJIbHBIX HpeHHpHHHMaTGHGﬁ)

TennocereBas OpraHu3anus

OpFaHI/ISaHI/Iﬂ, OKa3bIBaromiass yciyru 1o I1nepcaaye TEIUIOBOM SHEPIrun (I[aHHO@
MOJIOKECHUE TIPUMCHACTCA K PEryJIdpoBaHUIO CXOAHBIX OTHOIICHHI C ydacTuem

WHIMBHUIYaJIbHBIX TIPEIIPHHAMATEIICH)

CMmexHas OopraHuzanus

OpraHu3anuy, BIaJACIONINE Ha ITpaBe COOCTBEHHOCTH JIH HA HHOM 3aKOHHOM OCHOBAaHUHU
TEXHOJIOTHYECKH CBS3aHHBIMU TEIIOBBIMU CETSAMU M (WJIM) MCTOYHHKAMH TETUIOBOM
SHEPTUH B cHcTeMe TerutocHabxeHus. [1oa cMexHOM opraHu3aIueil MOHUMAeTCsT TAKKe
VHIVBUAYATBHBIN TIPEANPUHUMATENb, BIAJACIONIMNA HA MpaBe COOCTBEHHOCTH WJIM Ha
WHOM 3aKOHHOM OCHOBAHHH TEXHOJIOTHUYECKHU CBS3aHHBIMH TETUIOBBIMH CETSIMU U (WIJIH)

HCTOYHHMKAMU TEIIOBOM SHEPrun

30Ha JEHCTBUSA CHCTEMBI
TEMI0CHAOKEHHS

TeppuTopust rOpoJICKOTO OKpyTa WM €€ 9acTbh, IPaHHUIIBI KOTOPOI yCTaHABJINBAIOTCS 1O
HauOosiee yIajdeHHBIM TOYKaM IOJKIIOYEHHs] IOTPEOHTENeil K TEIUIOBBIM CETsM,

BXOJAIIUM B CUCTEMY TEIIOCHAOKEHHUS

3oHa ﬂeﬁCTBHﬂ HCTOYHHKA

Teppuropust TOPOACKOr0 OKpyra WM €€ 4acTb, IPAHHUIBI KOTOPOI yCTaHABIUBAIOTCA
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TepMuHnbl

OnpenencHust

TEIJIOBOI OHEPrun

3aKPBITBIMU CCKIIMOHUPYHOIIUMU 3aJIBUKKaMH TEIIOBOM CCTHU CHUCTEMBbI

TEIIOCHAOKEHHUS

YcTaHOBIIEHHAs MOLTHOCTD
HCTOYHHUKA TETJIOBOM
SHEPruH

CyMMa HOMUHAJIBHBIX TEIIOBBIX MOIIHOCTEH BCETO MPUHATOIO IO aKTy BBOJa B
OKCILTyaTalnuo O60pyﬂOBaHI/IH, MpeaHa3sHa4YCHHOro Jisd OTITyCKa TEIIOBOM OHEPrun

MOTPEOUTESIM Ha COOCTBCHHBIC M XO3SIHCTBEHHBIC HYK/IBI

Pacnonaraemast MOIIHOCTE
HCTOYHHMKA TEIIOBOK
SHEPTUU

Bennuuna, paBHas YCTAaHOBJIIEHHOM MOIIHOCTH MCTOYHMKA TEIUIOBOM 3HEPIUM 3a
BBIUETOM OOBEMOB MOIIHOCTH, HE PEaM3yeMOil MO TEXHHYECKHM IPHUYUHAM, B TOM
YHCNIe IO TNPHYMHE CHI)KEHHWA TEIUIOBOW MOIIHOCTH OOOPYIOBaHHSA B PpE3yibTaTe
SKCIUTyaTallil Ha MPOJUIEHHOM TEXHHUECKOM pecypce (CHIDKEHHE MapaMeTpoB Mapa

nepen Typ6PIHOﬁ, OTCYTCTBHUC PCUUPKYJIANNU B IMKOBBIX BOHOFpeﬁHLIX KoTJjioarperarax

U Jip.)

MOIIHOCTE HCTOYHUKA
TEIJIOBOU 3HEPIUU HETTO

Benuuuna, paBHas pacnojlaracMOid MOIIHOCTHM HCTOYHHUKA TEIJIOBOM DJHEPrUM 3a

BBIYETOM TEIUIOBOI Harpy3KH Ha COOCTBEHHBIE M XO3SHICTBEHHBIE HYK/IbI

KombuHaMpoBanHas

BBIPabOTKA IIEKTPHUIECKOI 1

TEIJIOBOI OHEPIrun

Pexxum pabOTHI TEIUIOIEKTPOCTAHINN, TPH KOTOPOM TIPOU3BOZICTBO AIEKTPHUECCKOH
SHEPrHH HEMOCPEICTBEHHO CBS3aHO C OJHOBPEMEHHBIM IIPOM3BOJICTBOM TEILUIOBOH

OHEPrun

TemnoceTeBbie 00BEKTHI

O6’B€KTLI, BXOAAIIHUE B COCTaB TEIUIOBOM CEeTH U O6eCHe‘H/IBaIOH.[I/Ie nepeaavy TEIIOBOM
OHEPrun OT HCTOYHUKA TEIUIOBOM OHECprun 1o TeHJ'IOHOTp€6J'I$[}OH.II/IX YCTAHOBOK

noTpeduTesnel TemIoBoil sHeprun

PacueTHbIl djIeMeHT
TEPPUTOPUATILHOTO JEICHUS

Teppuropus rOpOACKOro OKpyra HIld ¢ 4acTh, IPUHSTAs IS IeJIci pa3paboTKH CXEMbI
TEIUIOCHAOXKEHUSI B HEU3MEHSEMBIX TpaHHUIlaX Ha BECh CPOK JACWCTBUSA CXEMBbI

TEIIOCHAOKEHUS




MNEPEYEHDb NIPUHATHIX OBO3HAYEHUI

No i/rt | Coxparenue [Mosicuenne
1 BMK briouHo-mMoaynbHas KOTENbHAsS
2 BITY BogonoaroroBurenbHast ycTaHOBKa
3 I'BC Tlopstaee BomocHaOxeHIE
4 ETO Ennnas TermocHa0karomas opraHu3aiis
5 3ATO 3aKphITOe TEPPUTOPHATEHOE 00pa3oBaHHE
6 nII MHBecTULIMOHHAS TPOrpaMMa
7 NTII MNunuBuayanbHbIN TEMIOBOW MYHKT
8 MK, KM MyHununanbHasi KOTeJIbHast
9 MVII MyHULIMNIaTBbHOE YHUTAPHOE MIPENIIPUITHE
10 HBB Heo0xonnmas BanoBas BEIpydKa
11 HAC Hauor Ha 106aBICHHYIO CTOMMOCTb
12 HH3T HecHuxaeMblil HOpMaTHBHBIN 3aI1ac TOIUIMBA
13 HC Hacochast cranmus
14 HTA HopmaTuBHas TexHHYEeCKas JOKYMEHTAITH
15 H33T HopmaTuBHBIH 3KCIUTyaTaIllMOHHEIH 3a11ac OCHOBHOTO WIIH PE3€PBHOTO BHIOB TOIUINBA
16 OB OToIUIEHNE U BEHTWISLIHS
17 OH3T OOuuMii HOpMAaTUBHBIN 3a11ac TOIIMBA
18 TP IIpoekTHBIE U U3BICKATENBCKHE PAOOTHI
19 ITHC TToBBICHTENEHO-HACOCHAS CTAHIIUS
20 III1 P® IHoctanoBnenue [IpaButensctBa Poccuiickoit @enepanuu
21 [y [enomommyperan
22 CMP CTpouTenbHO-MOHTaXKHBIE PaOOTHI
23 caurT CuctemMa IeHTPaIH30BaHHOTO TEIIOCHA0KECHHUS
24 Ji€) TenoBas sHEprus
25 XBO XHAMBOJOOYUCTKA
26 XBIT XHAMBOIOTIOATOTOBKA
27 IITII IleHTpanbHBIN TEIIOBOM YHKT
28 OM DJIeKTpOHHAs MOJIEIIb CUCTEMBI TEIJIOCHA0KEHHUS T'. ApXaHreIbCKa




I'JTABA 3. JIEKTPOHHAS MOJAEJIb CUCTEMBbI TEIIVIOCHABKEHU A
MNOCEJIEHUA

DNeKTpoHHAss MOJieNib CHCTeMbl TeruiocHaOeHus BeimojgHeHa B [MIC Zulu 8.0
(pazpadotunk OOO «Ilomutepm», CII0).

Bce rumpaBianueckue pacuerbl, MPHUBEACHHBIE B JaHHOW paboTe, cIelaHbl B
AIIEKTPOHHOW MOJENH.

JUid nanpHEHIIero MCHOJb30BAHUS DJIEKTPOHHOW MOJENH, TEIJIOCHA0XKAatoIIHe
OpraHu3aluu J0KHBI OBbITH 00ecriedeHbl JaHHOW MPOrpaMMON.

[Taker ZuluThermo no3BossieT co31aTh pacUETHYI0 MAaTEMaTUYECKYI0 MOJIENb CETH,
BBIIIOJIHUTh ~ [MACIOPTU3AIMI0 CETH, KU HAa OCHOBE CO3JaHHOM MOJENW pelaTh
MH(OPMALIMOHHBIE 337a4l, 3a/1a4yd TOMOJOTMYECKOTO aHAIM3a, M BBIIOJHATH Pa3IU4HbIE
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuery momsiexxar TYNHMKOBBIE U KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHUCIE C
NOBBICUTEIBHBIMA ~ HAaCOCHBIMU  CTaHLIMSIMU M JPOCCENIMPYIOUIUMH  YCTPOMCTBAaMH,
paboTaromye oT OJTHOTO WM HECKOIbKUX HCTOYHUKOB.

[Iporpamma npenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacyeT ¢ MPUCOECTUHEHUEM K
CeTH HMHIWBHUIYAIbHBIX TerIoBbIX MYHKTOB (MUTII) M HEHTpalbHBIX TEIJIOBBIX ITYHKTOB
(ITTI) mo HECKOJbKHM JeCATKaM CXEMHBIX pPEIICHUH, MPUMEHSIEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TemnocHaOXeHUS MOMKET MNPOU3BOJUTHCS C YUYETOM YTEUEK W3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPEOIeHNs, a TAK)Ke TEIUIOBBIX MOTEPh B TPYOOIpPOBOIaX
TEIJIOBOM CETH.

Pacuer TemnoBBIX moTeph BeAeTcs MO0 MO HOPMATUBHBIM MOTEPSIM, JUOO IO
(aKTHUYECKOMY COCTOSTHUIO U30JISIIH.

Pacuerst ZuluThermo ™oryr paboTaTh Kak B TECHOW MHTETpallUd C
reonH(opManMoHHON cuctemoir (B Buae wmonayns pacmmpenus [MC), tak u B Buue
OTJIEJIbHOW OMOMMOTEKM KOMIIOHEHTOB, KOTOpBIE MO3BOJISIIOT BBIMOJHATH pacyeTbl U3
MIPUIIOKEHNN MOJIB30BATENEH.

CocraB 3aj1aud:

- IlocTpoeHune pacueTHOM MOJENH TEIIOBOM CETU

- Ilacnmopru3anust 0ObEKTOB CETH

- HanamouHsblil pacyer TEniaoBOW CETH

- IloBepoYHBIi pacyeT TEIIOBON CETH

- KoHCTpyKTOpCKMi1 pacuer TerjaoBOi CETH

- Pacuer TpeOyemoii Temneparypbl Ha HICTOYHHUKE

9



- Kommyranuonnsie 3a1a4n
- TloctpoeHue mpe30MeTprUECKOTo Tpaduka

- Pacuer HOPMATHUBHBIX IMOTCPb TCILJIA YCPE3 U30JIALUTIO

3.1 TI'paduyeckoe mpeacTaBieHHe O0bEKTOB CHCTeMbl TeIUIOCHAOKEHUS C
NMPUBSA3KO0iIl K TONOrpaduyeckoii 0CHOBe APXaHIeJbCKa U € MOJHBIM TOMOJOTMYeCKUM
OINMCAHUEM CBA3HOCTH 00bEKTOB

TemnoByro ceTh MOXXHO H300paxkaTh Ha KapTe, ¢ MPUBS3KOM K MecTHOCTU (1O
KOOpJIMHATaM, C MPUBA3KONH K OKPYKAIOUIUM OOBEKTaM), YTO MO3BOJUT B JlaJbHEUIIIEM HE
TOJIKO MPOBOJUTH TEIJIOTUIPABIMYECKHE PAaCUEThl, HO M pEeIIaTh APYrUe HHKEHEPHBIE

3aJ1a4yM, 3Has TOYHOE MECTOHAXO0XKJIEHUE TEIUIOBBIX ceTell. [IpuMep n300pakeHus TErIoBOn

CCTHU Ha KapTe C HpI/IBHSKOﬁ K MCCTHOCTH IIOKa3aH Ha PUCYHKC HUIKC.

708

Pucynok 3.1 M300pakeHue Teni0Boil ceTH HA KapTe ¢ MPUBA3KOH K MECTHOCTH

Zulu MmoxeT paboTaTh Kak B JIOKaJbHOW cUCTeMe KOOpauHAT (TUIaH-cXxeMma), TaK U B

OJTHOM U3 TeorpaduuecKuX MPOCKIIHA.
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Cucrema nonnepxusaet 6osee 180 garymos, B ToM uncie [13-90, CK-42, CK-95 no
I'OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NADS83, EUREF 89. Criucok

MOJIJIEP’)KUBAEMBIX TATYMOB OY/IET PaCIIUPSATHCS.

Cucrema npeajiaracTt Ha60p MpeaonpCaCICHHBIX CUCTCM KOOpAWHAT. KpOMe TOoro,
IMOJIL30BATCJIb MOKCT 3a4aTb CBOKO CUCTCMY KOOpJAUHAT C UHAWBHUAYAJIbHBIMHU IMapaMCTpaMu
I TOAACPKUBACMBIX CHUCTEMOU HpOCKHHﬁ. B YaCTHOCTH, 3Ta BO3BMOKHOCTD IIO3BOJIUT, IIPpU
HN3BCCTHLIX IMapaMCTpax (KJ'IIO‘I&X nepexoz[a), IIPUBA3BIBATb JAHHBIC, XPAHAIINUCCA B MECTHOM

CHUCTEME KOOPAMHAT, K OAHOU U3 TJI00AIBHBIX CUCTEM KOOPAMHAT.

JlaHHBIE, XpaHAIIMECs B Pa3HBIX CHCTEMaX KOOPAWHAT, MOXKHO 0TOOpaXkaTh Ha OJTHON
KapTe, B OAHOM U3 mpoekuuil. [Ipu 3Tom nepecuer KoopAUHAT (€CiIH OH TpedyeTcs) U3 OJTHOTO
JaTymMa B JPYroi W U3 OJHOW MPOEKIHMU B APYTYIO MPOU3BOIUTCS MPH OTOOpPaKEHUH «HA

JETY».
JlaHHBIE MOKHO MIEPEIPOCIIMPOBATH U3 OJIHOM CUCTEMBbI KOOPJUHAT B IPYTYIO.

Cnez[yeT OTMCTHUTD, YTO JJICKTPOHHAA MOICIIb, IIPECAOCTABJICHHAA 3aKa3UHUKOM, OnL1a

BEITIONTHEHA B cucTeme koopauaat WGS 84.

3.2 l'[acnomeaumi 00bEKTOB CHCTEMbI TENJIOCHAOKEeHUS

[Tpu paboTte B reomHPOPMAMOHHOW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCHUTCS C TOMOIIBIO MBIIIKK WM MO0 KoopauHaTtam. Ilpum 3tom cpasy dopmupyercs
pacdetHass Mojenb. llocnme rpaduyeckoro u300paxKeHUs CHUCTEMbl TEIUIOCHAOXKEHUS,
HEoOXOIMMO 3a/JaTh PacUETHBIC MapaMeTPbl OOBEKTOB M BBIIIOJHHUTH COOTBETCTBYIOIIUE

pacyeTshl.

TemoBasi ceTh BKIIOYAET B ce0si CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y4acTOK (TpyOOmnpOBO/IbI), MOTPEOUTEND U Y3IIbI: IIEeHTpaibHbIe TeruioBble MyHKTHI (LITII),

HACOCHBIE, 3aIIOPHYIO U PETYIUPYIOLIYIO apMaTypy, KAMEpbI U IPYTHUE JIEMEHTHI.
HUcTouHuK

Hcmounux — 3T0 CUMBOJIBHBI OOBEKT TEIUIOBOM CETH, MOACITUPYIOIMIUNA PEKUM
pabotsl kotenpHOM mimu TOIl. B Marematudeckoil MoJenu HCTOYHUK MPEICTABIACTCS
CETEBBIM HACOCOM, CO3JAOIIUM pPacIojaraéMblid HAmop, W IOANUTOYHBIM HACOCOM,
OTIPENICTISIONINM Harop B oOpaTHOM TpyOOmpoBojie. YCIOBHOE 0003HAUEHHWE MCTOYHHKA B
3aBUCHMOCTH OT PEXHUMa pabOThl TpENCTaBlIeHO Ha pucyHke. Ilpu paboTe HECKOIBKHX

HCTOYHHUKOB Ha OAHY CCTh, OAVH N3 HUX MOXET BEICTYIIATHL B KAUYCCTBC MMUKOBOM KOTEJIbHOM.
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L BEMHOMEH
‘ OTKHIYEH

PucyHnok 3.2 YcJji0oBHOe H300pakeHNe HCTOYHUKA
YuyacTok
Yuacmok — 3710 IMHENHBIN 0OBEKT, HA KOTOPOM HE MEHSIOTCS:
—  AMaMeTp TpyOoIpoBoaa;
—  THI IPOKJIAJIKH;
—  BUJ U3OJISLUY;
—  pacxof TEeIIOHOCHUTEJ.

HBYXTPY6HEUI TCILIIOBAsA CCTh H3o6pa>KaeTc;1 B OIHY JIMHUIO U MOJKCT, B 3aBUCHUMOCTHU
OT JKCJIaHWA I10JIb30BaTC/Isd, COOTBCTCTBOBATHL HWJIIM HE COOTBCTCTBOBATL CTAHAAPTHOMY

uzoopaxenuto cetu o 'OCT 21-605-82.

Kak m000i1 00BEKT ceTH, Yy4acTOK MMEET pa3Hble peXUMbl PadOThI, HANPUMED,
«OTKITIOUEH MOJAIOIINID WIH «OTKIIOUEH OOPAaTHBINY, CM. pUCYHOK «PexXUMBbI N300pakeHus

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

CeTen.
Pexum 1 - BrnioueHwl 0da Tp-aa ¥ ¥
Pexum 2 . Beikniouenrel oba Tp-aa T T
Pexum 3 OTrnrouex obpaTHelil Tp-4 T T
Pexum 4 OTkntoveH nogatowuid Tp-a T . T
Mone3osartensckoe n3obpaxeHne cetn W3obpaxenue cetn no OCTY 21-605-82

Pucynok 3.3 N300paskeHue HeCKOJIbKHX COCTOHMI YYaCTKOB, 32/1aBaeMbIX Pa3HbIMU
pexxuMamMu

Y3en

V3e1—3T0 CUMBOJIbHBIN OOBEKT TEIJIOBOM ceTH. B TenoBoii ceTu y31amu SBISIOTCS
BCE€ 00BEKTHI CETH, KPOME UCTOUYHHUKA, TOTPEOUTENS U yIacTKOB. B MaTemaTuueckoi Mmoaenu

BHYTpPEHHEE MPeACTaBIeHHE 00bEKTOB (KpOMe UCTOUHMKA, ToTpeduTens, nepembruku, [[TII
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U PETYJISITOPOB) MOJIETUPYETCS IBYMS y3JIaMU, YCTAHOBJIEHHBIMU Ha MOJAIOLIEM U OOpaTHOM

TpyOOIpoOBOIAX.

VYciioBHOE 0003HAa4YEHHE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa pabOThI

MpeACTaBICHBI HA pUCYHKE 3.4.

Tennosad KaMepsa

@® paseeTBneHwe

» cMeHa OuameTpa

PucyHnok 3.4 Yci0BHOe u300paskeHne y3J10BbIX 00bEKTOB

[TpocTbIM y3710M B MOJIENM CUMTAETCs JII000H y3€el, YbM CBOMCTBA CIEIUAIBHO HE
OoroBopeHsl. [IpocToit y3en CiIyKUAT TOJIBKO I COEUHEHNs YYaCTKOB. TakuMu y3i1amMu AJis
MOJCIIA SIBIIIOTCS TEIUIOBBIE KaMepbl, OTBETBIECHUsA, CMEHbl JUAaMETPOB, CMEHA THIIA

IMPOKJIaAKH WUJIN THUIIA U30JIA0UU U T. 1.
I_IEHTpaJIbHLIe TCIJIOBbIC ITYHKTBI

Llenmpanvuwiii  mennosou nywkm (L{TII) — 5TO y3en JONOJTHUTEIHHOTO
peryJInpoBaHus U pacpeaesICHNs] TEII0BOU sHEprun. Hannune Takoro y3ia noapa3yMeBacr,
YTO 32 HUM HaXOAMUTCS TYIUKOBAasl CETh, C MHAMBHAyalbHbIMU moTpeOutensimu. B L[TII
MOXET BXOJUTh TOJBKO OJWMH YYacCTOK U TOJBKO OJWH Y4aCTOK MOKET BBIXOAUTH. [Ipruem
BXOJSILNN y4aCTOK HJIET CO CTOPOHBI MAaruCTPAJIN, @ BBIXOASAIIMN Y4aCTOK BEAET K KOHEUHBIM
noTpebutensiM. Bayrpennss koaupoBka L[TII 3aBUCHUT OT ero cxemsl NMPUCOSTUHEHUS K
TEIUIOBOM CeTHU. DTO MOXET ObITh TI'PYNIOBOW 3J€BaTop, I'PYMNIOBOM HACOC CMEIIEHUs,
HE3aBHCHMOE TMOAKIIOYeHHE Tpynmbl notpedureneit, 6oiiepst Ha 'BC u T.1. Ha nannbiit

MOMEHT B PacCHoOpsKEHUU nojab3oBaTens 28 cxeM npucoenudenus L[TII.

-

i

Marnctpane
r
r
r
r

o

Pucynoxk 3.5 U3o0paxenue L{TII
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BenoMorare/ibHbIM YYaCTOK

Bcnomocamenvhulii  yuacmok — yKa3bIBaeT Haydajio TpYyOONPOBOJOB TOPSYETO
BOJIOCHA0KEHMUS TP YeThIpeXTpyOHoH TeroBoi cetu nociie LITII. 1o HebompII0i yuacTok
3aKaHYMBAETCS HNPOCTBIM Y3JIOM, K KOTOPOMY IOAKIIOYAETCsl TPYOOIPOBOA TOPSIUEro
BOJIOCHA0KEHHUsI, KaK Noka3zaHo Ha pucyHke «Ilogkimtrouenue Tpydonposoaa I'BCy.

BcnomorarensHbIA
y4acTok ana LTN

/
uTn — “e

Pucynok 3.6 Iloakiarouenue Tpydonposona I'BC

IMoTpeduTeNnH

Ilompebumenv — 3TO KOHEUHBIH OOBEKT ydYacTKa, B KOTOPBIM BXOJIUT OJHH
MOJAIONIUN U BBIXOJUT OJUH OOpaTHBIA TpyOOImpoBoa TeroBoil ceTu. [lox moTpedurenem

ITOHUMAaeTCsd a0OHEHTCKUH BBOJ B 31aHHUC.

VYcnoBHoe 0003HaueHHE NOTpeOUTeNss B 3aBUCUMOCTH OT pexuma padoThl

MPEACTaBICHO HA PUCYHKE HUXKE.

. BEMKIYEH
. OTENKYEH

Pucynok 3.7 Yc/ji0BHOe U300pakeHre NOTPeOUTEIs

[ToTpebuTenb TENIOBON 3HEPIHMM XapaKTEPU3YETCs PACUETHBIMH Harpy3kaMu Ha
CUCTEMY OTOIUICHUS, CUCTEMY BEHTWISLMU U CHUCTEMY TOpSYEro BOJOCHAOXKEHUS U
pacyeTHBIMHU TeMIIepaTypaMH Ha BXOJ€, BBIXOJE TOTPEOUTENS, U PACUETHON TEMIIEPaTypoOil

BHYTPEHHET0 BO3/1yXa.

B opHONMMHENHHOM MpecTaBIeHNH TOTPEOUTENb — 3TO Y3JI0BOM AJIEMEHT, KOTOPBIN

MOJKET OBITH CBSI3aH TOJIBKO C OOHHUM Y4aCTKOM.
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BHyTpeHHSISI KOJUpPOBKA MOTPEOUTENST CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
NPUCOEAMHEHUS] K TEIUIoBOM ceTh. CXeMbl MOTryT OBITh 3J€BAaTOPHBIE, C HACOCHBIM
CMEIIEHUEM, C HE3aBUCHUMBIM IIPUCOEIUHEHUEM, C OTKPBITHIM MU 3aKPBITHIM OTOOPOM BOJIbI
Ha ['BC, ¢ perynaropamu temmepaTypsbl, OTOIUIEHUS, pacxoaa U T.4. Ha naHHBII MOMEHT B

pacrnopsiKeHUH 1ojab30BaTens 31 cxeMa npuCcOeIMHEHUS TOTpeOUTENEN.

Ecau B 31aHMM HECKOJIBKO y3JI0B BBOI4, TO 00BEKTOM ((HOTpe6I/ITeJ'II>)) MOKHO
onucaTh KakAblid BBOJ. B Toxe BpCMA KaK OJHUH l'IOTpe6I/ITeJ'II> MOXKHO OIIMCaTh IEJIbIN

KBapTaJl WU 3aBO/JI, 33/1aB JIJI TAKOTO OTpeOuTeNsi 0000IIEHHBIE TEIIOBbIE HArPY3KHU.

O000meHHbI MOTPEOUTEb

Ob6obwennvlii.  nompebumenb — CUMBOJBHBIH  OOBEKT  TEIJIOBOM  CETH,
XapaKTEPU3YIOUIMICS  MOTPEOIIEMBIM  PAacXOJOM CETEBOM BOJIBI WM  3aJlaHHBIM
COTIPOTHRIICHHEM. TakuM TMOTpeOUTEIeM MOXHO MOJCIUPOBAaTh, HAMPUMEpP, OOIIYIO

HArpy3Ky KBaprajia.

VcioBHOEe 0003HaUECHHUE 0606IJ_IGHHOFO HOTpe6I/ITeJ'I$I B 3aBHCHMOCTH OT pPCKHMaA

paloThI IPEACTABICHO HA PUCYHKE HIKE.

BKNHO4YeH
OTKNHO4YeH

Pucynok 3.8 M300paxeHue 00001IeHHOT0 NOTpeOUTEIS

Tako# 00BeKT y100HO UCIIOIB30BaTh, KOT/Ia BO3HUKAET HEOOXOIUMOCTh PACCUUTATh
TUIPaBIUKY ceTd Oe3 uHpopMalMM O TEIUIOBBIX HAarpy3kax M KOHKPETHBIX CXemax
NpUCOEIMHEHUS TOTpeduTeNel K TernaoBoi cetd. Hanpumep, npu pacuere MarucTpaibHbIX
ceTell MH(QOPMAaLIMU O KBAPTAJIBHBIX CETAX MOXET He ObITh, a JJIsl OLICHKH NMOTEph HAarmopa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOJbl B TOYKaX MPUCOECTUHEHUS

KBapTaJOB K MaruCTPaJIbHOM CETH.

B opHonuHeiitHOM wu300paxeHMH He TpeOyeTcs MOJKIYaTh 0000IIEeHHBIN
HOTpeOUTENb HA OTJACTFHOM OTBOJAIIEM YYacTKe, Kak B Cllydae MpocToro norpedurens. To
€CTb B JTOT y3€l MOXXET BXOAWUTh W/MIM BBIXOAWUTH JI000€ KOJMYECTBO YYaCTKOB. IDTO

IIO3BOJIACT 6BICTpO u y,Z[O6HO, C MUHUMAJIBHBIM KOJIMYECTBOM HMCXOJHBIX JaHHBIX.

15



l
s ~ > ———¢

HCTOMHMK OG0GIWEeHHbI2 NOTPeGHUTEN!

Pucynok 3.9 BapuaHThl BKJIIOUeHHE 00001IeHHBIX TOTPeduTE /e
3aaBukKa

3aosusicka — 3TO CUMBOJIBHBIN O0BEKT TEIIIOBOM CETH, SIBIISIIOIIUICS OTCEKAIOIIUM
YCTPOMCTBOM. 3aJBMIKKa KPOME JIBYX PEKHMOB pPaOOTBHI (OTKPBITA, 3aKPhITA), MOXKET
HAXOIUTHCS B IPOMEKYTOYHOM COCTOSTHHH, KOTOPOE OIPEACIISIETCS CTENEHBIO €€ 3aKPBITHSI.

HpOMC)KYTO‘IHOC COCTOAHUC 3aJIBUXXKH JOJDKHO OIIPCACIIATCA IIPpU eé PECKUMC pa60TBI.

‘ <| OTKPBITA

N 3aKpbITa

Pucynok 3.10 Yci10BHOe H300pakeHne 3a1BHKKH

YcnoBHOE 0003HaUYEHUE 3aMIOPHO-PETYIUPYIONIETO YCTPOMCTBA B 3aBUCUMOCTH OT

pexuma paboThI:

3agBMKKa B OJHOJMHEHHOM HM300paXCHHH MPEICTABISETCS OAHUM Y3JIOM, HO BO
BHYTPEHHEM MPEACTABICHUM B 3aBHCHUMOCTH OT 3aJlaHHBIX MapaMeTpoOB B CEMAHTUYECKOU
0a3e JaHHBIX, MOXET ObITh YCTaHOBJIEHa Ha o0oux TpyOompoBogax puc 3.10.

«OaHOMMHENHOE U BHYTPEHHE MPECTABICHUE 3aABUKKI.

s -

b—
p4

Pucynoxk 3.11 OxHo/IMHeiiHOEe M BHYTPEHHE NPEACTABJICHHE 3a1BHKKH

IlepeMbIuka

Ilepembiuka — 3TO CUMBOJIbHBIN OOBEKT TEIUIOBOW CETH, MOJCIUPYIOIUI y4acTOK

MEXy MOJAIOIINM B O0OpaTHBIM TPYOOIIPOBOJAMHU.

16



VYcinoBHOe 0003HAaYeHHWE TEPEMBIYKH B 3aBUCHMOCTH OT peXHMa pabOThI

MMpCaACTaBJIICHO HA PUCYHKC HUIKC.

OTKDEITA

3aKpbeITA

Pucynok 3.12 Y cJ10BHOE npecTaBJIeHUE MePeMbIYKH

HepeMHqKa IIO3BOJIICT CMOACIUPOBATL YUACTOK, COCAMHSIIOIIMNA MOJAIIIUN |

00paTHbIN TpyOONIPOBOBL. B 3TOT y3€1 MOXKET BXOAUTh W/WUJIU BBIXOAUTH J1I000€ KOJIHMYECTBO

— =%

Pucynok 3.13 [lepembIruka

Y4aCTKOB.

Tak kak mepemMbIuka B OJJHOJIUHEHHOM U300pakeHUU MPEICTaBICHA Y3JIOM, TO JJIs
MOJICIIMPOBAHMS COCIUHCHHUS MEXAY IOJAIOMUM TPyOOIPOBOJOM OJHOTO Yy4acTKa H
0o0OpaTHBIM  TpyOOMPOBOJIOM JPYTOro ydacTKa OJHOTO JJEMEHTa  «IIEPEMBIUKa
HenocTaTouHo. [ToHamo0sTCs ele 1Ba y9acTKa: OJMH TOJIBKO MOAAIONINN, IPYToi - TOJBKO

00paTHBIH.

Pucynok 3.14 CoenHeHre MexK1y NMOJAAKIIHM TPYOONIPOBOIOM OIHOT0 YYACTKA U
00paTHBIM TPYOONPOBOIOM IPYIrOro y4acTka

HacocHast cranuusa

Hacocnas cmanyus — cUMBOJIBHBIM OOBEKT TEIUIOBOM CETH, XapaKTepU3YIOLIUICS

3aJJaHHBIM HaIlOPOM MJIM HAIIOPHO-PACXOJAHON XapaKTEpUCTUKON YCTaHOBJIEHHOIO HAacoca.

17



Hacocnast ctanIust B 0JTHOJIMHEWHOM M300PaKEHUU MPECTABISIETCS OJTHAM Y3JIOM.
B 3aBucuMoOCTH OT TaOJIMYHBIX TTAPAMETPOB ITOTO y3Jia HACOC MOXKET OBITh YCTaHOBJICH Ha
MOJIAIOIIEM WIIM OOpaTHOM TpyOOmpoBoe, MO0 Ha 000UX TPYOOIIPOBOIAX OJTHOBPEMEHHO.
J11s1 3a1aHUsT HATIPaBJICHHUS ICHCTBUS HACOCA B 3TOT y3€JI TOJIBKO OJIUH YY4aCTOK 00s3aTeIILHO

AOJDKCH BXOAWTH U TOJIBKO OAWH YHaCTOK JOJIKCH BBIXOJUTh.

Ot e P et

e e el e )

Pucynok 3.15 HacocHasi ctaHuus

Hacoc MoxHO MozierpoBaTh IByMs CIIoco0aMu: TUO0 Kak UeanbHOE YCTPOHCTBO,
KOTOpOE€ H3MEHSET JAaBJI€HHE B TpPyOONpOBOAE Ha 3aJaHHYIO BEJIMYMHY, JHOO Kak
YCTPOMCTBO, paboTaroiiee € Y4eTOM pealbHOW HAMOPHO-PACXOJAHON XapaKTePUCTUKH

KOHKPCTHOI'O Hacoca.

B nepBom ciyuyae nmpocTo 3a7aeTcsl 3HaU€HHWE Haropa Hacoca Ha MOJIAoIIeM W/WTH
obpatHOM TpyborpoBoe. Eciu 3HaueHne Haropa Ha OJHOM U3 TPYOOTIPOBOIOB PABHO HYJIIO,
TO HACOC Ha ATOM TPYOONPOBOIC OTCYTCTBYET. ECiy 3HaUeHHE HAIlopa OTPUIIATEIILHO, TO ATO

0O3Ha4acT, 4TO HACOC pa60TaeT HaBCTPCUY BXOIAIMICMY B HCTO YYACTKY.

H=10m H=-10n
H=—10n H=10n
5D-I 40
anl [ [ i [ —
Hi ! | 30 i———
B0 | — 44 I |
4 20
20
.1D. T 1D-
0] o | il |

Pucynok 3.16 IIbe3omeTpuuyeckune rpapuxku

Ha pucynke 3.16 BHIHO, KaK pa3JMYHBIC HAIPABICHHUS YYaCTKOB, BXOISIIMX U
BBIXOJIAIIMX M3 HAcOCa B COYETAHWU C PA3HbIMU 3HAKAaMH HAIloOpa, BIUSIOT Ha pe3yJbTat

pacueTa, 0TOOpaKEHHBIN Ha THE30METPUUECKUX Ipadukax.

Korna 3a1a€TCA TOJIBKO 3HAYCHUC HAIlOPa Ha HACOCE, OHO OCTACTCA HCU3MCHHBIM HEC

3aBHCHMO OT MPOXOSIIEro Y€pe3 HacOC pacxo/a.
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Ecnu monenupoBath paboTy Hacoca ¢ yuetoM ero QH xapakTepuctuku, To ciieyer

3a1aTb PACXOAbl U HAIIOPBI HA I'paHULAX pa6oqef1 30HBI HacocCa.

Hmax -

Hmin “‘-\\

Gmin Gmax

Pucynok 3.17 HamopHo-pacxoaHasi XapaKTepUCTHKA HAcOca

[To 3amaHHBIM JABYM TOYKaM oOIlpejaensiercs mnapabona ¢ MaKCUMyMOM Ha OCH
JABJICHUM, MO KOTOpPOM pacyer W OylneT OmpeAeNaTh Halop Hacoca B 3aBHCHUMOCTH OT
pacxoma. CremyeT OTMETHTh, YTO XapaKTEPHUCTHUKA, 3ajJaBaeMas TakuM 00pa3oM, MOXKET
OTIIMYATHCSI OT peaNbHOW XapaKTePUCTHKU HAacoca, HO B Mpezenax paboueit obmactu obe
XapaKTePUCTUKU TPAKTHUYECKU COBMAAaroT. JIJisi omucaHus HECKOJIbKHX MapaijieIbHO
paboTaronmMx HAcOCOB JOCTAaTOYHO 33/7aTh MX KOJWYECTBO, M PE3yIbTUPYIOIIAs

XapaKkTEepUCTUKA OyAET OoNpeesieHa IIPU pacuyeTe aBTOMaTHUECKU.

Tak kak Hanopkl Ha TpaHUIAX paboueit 00JacTu Hacoca OepyTes U3 CIPaBOYHUKA U
BCEI/1a MOJIOXKUTEIbHBI, TO HANpaBJIEHHE ACHCTBUS TAaKOro Hacoca OyJIeT OmpenensiThes

TOJIBKO HAIIPaBJICHUCM BXOJAIICTO B Y3€JI y4aCTKa.

JApoccennpyromme ycTpoicTaa

Hpoccenupyromye ycTpocTBa B OTHOJIMHENHOM IPEACTABICHUY SBIISIIOTCS Y3JIAMHU,
HO BO BHYTPEHHEH KOJMPOBKE — 3TO JOMNOJHUTEIbHBIE YYaCTKH C TOCTOSHHBIM WIIH
NEePEeMEHHBIM CONPOTUBIEHUEM. B apoccenupyronumii y3en o0s3aTesbHO JOJKEH BXOJIUTh

TOJIBKO OOWH Y4YaCTOK, U TOJIbKO OAWH Y4aCTOK M3 y3Jia JOJI’KCH BBIXOJUTD.
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Pucynok 3.18 /I[poccesmpyroniue ycrpoiicrsa

JlpoccesibHas maiidoa

poccenvuas waiiba — 370 CAMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTepU3yeMbIil
(UKCUPOBAaHHBIM CONMPOTUBIIECHUEM, 3aBUCSILUM OT AuaMeTpa maiosl. J[poccenbHas maiida
MMEEeT JIBa pexuMa paboThl: BEIYMCIIIEMas U yCTaHABIMBaeMasi. Y CTaHaBIMBaeMas 1mainoa —
3TO HEPETyJIHUPYeMOe CONPOTUBJICHHUE, TO BEIMYMHA TaCUMOT0 I1aii00i Harmopa 3aBUCUT OT

KBaJipaTa, MPOXO/SIIEro yepes maily pacxoja.

Beiydcnaeman wakba

|_' | YeTanaanueaeman waiba

Pucynok 3.19 Yci10BHOe nipecTaB/ieHue MAai0bl

Ha pucynke BUJIHO, KaK MEHSIOTCS OTEPH Ha 11aiibe, yCTaHOBJIEHHOMN Ha MOAA0IIeM

TpyOOIpOBOIe, TPU YBEIMUYCHUU PAcXo/1a Yepe3 Hee B JIBa pasa.
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Pucynoxk 3.20 XapakTeprCTUKU APOCCENBHBIX 11aii0
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Peryasitop naB/jieHust

Pecynamop oOaenenus - ycTpoHCTBO C TNEpPEeMEHHBIM COIMPOTHUBIEHHUEM, KOTOPOE
MO3BOJISIET OIJIEP/KUBATH 3a/IaHHOE JJaBJICHUE B TPYOONPOBO/IE B ONPEEIEHHOM JIHaIla30He
U3MEHEHHUS pacxojia. PeryisTop gaBieHHs] MOKET YCTaHABIUBATHCS KaK Ha MOJAIOIEM, TaK

1 Ha 0OpaTHOM TPYOOIPOBO/IE.
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Pucynok 3.21 PeryJsitop AaBjieHUs

Ha pucynke 3.21 moka3aHo, 4TO TpHU YBEIWYCHHH B J[Ba pa3a pacxoia 4epes
PEryisTOp, YCTAaHOBJIEHHBIM B 0OpaTHOM TpyOOIpOBOJE, JaBICHUE B PETYIHPYEMOM Y3Jie

OCTAacTCA IIOCTOSAHHBIM.

BennuvHa compoTUBIEHHST PETYJSTOpa MOXKET H3MEHATHhCS B TMpeaeinax oT
OECKOHEYHOCTH JI0 COTPOTHBIICHHSI TOJHOCTBHIO OTKPBITOTO perynaropa. Eciam ycrmoBus
paboTHI CETH 3aCTABJISIOT PETYNISITOP MOTHOCTBIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEPETyJIUPYEeMbIid TPOCCEIUPYIOLIUN y3eTl.

PeryasiTop pacnosiaraeMoro Hamopa

Pecynamop pacnonacaemoco nanopa — 3T0 CUMBOJBHBIM OOBEKT TEIJIOBOU CETH,

MOJIJICPKUBAFOIITNH 3a/TaHHBINA pacIioylaraeMblid HAImop mociie ceosl.

PaGora perymsTopa pacrmosiaraeMoro Hamopa aHajJoruyHa paboTe peryisropa
JABJICHUS, TOJIBKO B 3TOM ClIy4ae PETyJsTOp CTapaercs Jep:KaTh MOCTOSHHOM 3aJlaHHYIO

BCIIMYMHY pacniojjaracMoro Haropa.

E perynaTop pacnonaraeMmoro Hanopa Ha nogatollem TpyGonposoge

E PErynaTop pacnonaraemoro Hanopa Ha obpaTHom TpyGonposoge

Pucynok 3.22 Ycj10BHOE NpeACTAaBJICHUE PEryJaTOPOB HAIOpPa
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Peryasitop pacxoaxa

Pezynamop pacxooa — 370 CUMBOJIbHBIN OOBEKT TEIJIOBOM CETH, TOIICP KHUBAIOIIIHIA

3aJaHHBIM IMOJB30BATCJIICM PACXOd TCINIOHOCHUTCIIA.

PerynsaTop MOXXHO ycTaHaBIMBAaTh Kak Ha MOJAONMEM, TaK U Ha 0OpaTHOM
TpybonpoBose. K pabore perymaropa pacxoma MOXHO OTHECTH BCE CKa3aHHOE IIPO

PETYIIATOPBI JaBJICHUA.

ﬁ perynaTtop pacxoga Ha nogatowiem Tpybonposoge

ﬁ perynaTop pacxoaa Ha obpaTHoM TpyBonposoae

Pucynox 3.23 Yc/10BHOE peAcCTaBJ/IeHHE PeryJsiTOPOB pacxoaa

B cymectByromux 6a3zax naHHeix «ZULU» mnpemgycMmarpuBaroTcs cCTaHAApTHBIE

XaApaKTCPUCTHUKU 110 ITPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIJIOCHAOKCHHS.

CocTtaB uH@OpMAIUMU MO KaXIOMYy TUIY OOBEKTOB HOCHUT KakK MH()OPMATHBHBIN
Xapaktep (Hampumep: i HUCTOYHUKOB - HAaUMEHOBAHHE MPEANpUSATHS, HaUMEHOBaHUE
UCTOYHUKA, JJIA IOTpeOuTENEe - aipec y3iia BBOJa, HAUMEHOBAaHUE y3J1a BBOJIA U T.[I.), TaK U
HEOOXOIUMBIN JUTsl QYHKIIMOHUPOBAHUS PACUETHON MOJENU (HampuMep: JUisl HICTOYHUKOB -
reojie3nyeckas OTMETKa, pacueTHasi TeMIEpaTypa B MOJAIONIEM TPYOONpPOBOJIE, pacueTHas
TeMIiepaTypa XoJoaHo¥ Bojibl). [loHOTa 3amonHeHust 6a3bI JaHHBIX T10 TapaMeTpaM 3aBUCUT
OT HA&JIWYUS MCXOAHBIX JaHHBIX, IPEIOCTABICHHBIX 3aKa3uMKOM M ONPOLICHHBIMU

CY6T)€KTaMI/I CHCTEMBI TCINIOCHA0KEHHUS HACSIIEHHOTO ITyHKTa.

[Ipu xenaHuu MONBH30BATENS, B CYIIECTBYIONIME 0a3bl JaHHBIX MO OOBEKTaM CETH

MOKHO )1063,BI/ITB JOITIOJIHUTCIIbHBIC I1OJIA.

3.3 IMacnmopTu3auus U ONKMCAHUE PACUYETHBIX eIMHHUI TEPPUTOPHAIBLHOIO JAeJIeHHs,
BKJIIOYasi aAMUHHUCTPAaTUBHOE

DNEKTPOHHAsA MOJENb IMO3BOJIAET HAIVISAHO HAa TONOOCHOBE CEIBCKOTO ITOCEJICHHUS
pasrpaHU4YuTh W MACIOPTU3UPOBATH €AMHUIBLI TEPPUTOPUAIBHOIO JACNIeHHs. Takumu
rPaHULAMU TEPPUTOPUAIILHOIO JEICHUS MOTYT SBIISTHCS:

® KaJacTpOBBIE KBApTaJbl;
® TEIUIOCETEBbIC PANOHBI;
® [UIAHWUPOBOYHBIEC PAliOHBI;

® AJMHHHUCTPATUBHBIE PANOHBI.
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3.4 TI'mapaBiauvecKuii pacyeT TeIUIOBBIX ceTeil JI000ii cTeneHn 3aK0JIbII0BAHHOCTH,
B TOM 4YHCJe TIHAPABJIMYECKHMH pacyeT IPH COBMECTHOH PpadoTe HECKOJbKHX
HCTOYHUKOB TEIJIOBOM JHEPIrUU HA eUHYIO TEIIOBYIO CeTh

TemnoruapaBiueckuii pacuyeT HporpaMMHO-pacuyeTHoro kommiekca ZuluThermo
BKJIIOYAET B ce0s MOIHBINA HAOOP (YHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOILIUE UM
MH(OPMALIMOHHBIE CTPYKTYpHI 0a3bl JaHHBIX, HEOOXOJUMBIX I THAPABINYECKOTO pacuera
Y MOJIEJIMPOBAHUS TEIIOBBIX CETEH.

Pa3mepHOCTh paccUnThIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbIIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOIIYIO CETh - HE OTPaHUYEHBI.

[Tocne co3gaHus pacyeTHOM MaTeMaTHYecKOd Mojaenu ceTd U (HOpMUPOBaHUS
NAcCHOPTU3ALNU KaXK]I0TO 00BEKTa CETH, B MOJIYUHUBIIEHCS 3JIEKTPOHHON MOJIETU TIOCENEHUS
MOTYT BBIIIOJIHATBCS PA3JINYHBIE TEIUIOTMIPABINYECKUE PACUETHI.

Pacuer cucreM TemnocHaOXeHUS MOKET NPOU3BOJIUTHCA C YYETOM YTEUYEeK U3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPeOsIeHNs, a TAKXKe TEIUIOBBIX MOTEPh B TPyOONpOBOAax
TEIUIOBOM ceTH. PacyeT TemnoBbIX NOTEph BEAETCS JUO0 IO HOPMATHBHBIM MOTEPSM, JTMOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUY.

Pe3ynbraTel pacueToB MOryT OBITH 3KcnopTupoBansl B MS Excel, HarmsmHo
NpECTaBICHbl C TOMOIIbIO TEMAaTUYECKOM PACKPACKH U IMbE30METPUYECKUX TIpaduKOB.
Kaprorpaduueckuii marepran U cxema TEIJIOBBIX ceTell MOKET OBbITh OpopMIleHA B BHJIE

JOKYMCHTA C UCITOJIB30BAHMECM MaKETa II€YaTHu

B nactosimee Bpemss B coctaB pacueroB IIPK Zulu Thermo Bxomutr 6 TuIOB

TUAPABINYICCKOI0O pacyeTa:

® HAJIAJO0YHBIN PacUeT;

® TIOBEPOYHBIN pacyer;

® KOHCTPYKTOPCKHI pacuer;

® pacuer TeMIEepaTypHOro rpaduxa;
® pacyer HaJCKHOCTH;

® PACYCT HOPMATHUBHBLIX IMMOTCPH TCILIA YEPE3 U30JIALUIO.
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3.5 MogeanpoBaHue BceX BH/I0B NepeKJIIOYEHHI, OCYNIECTBIAEMbIX B TeNJ0BbIX
ceTAX, B TOM 4YHCJEe MEePeKJIIYeHHUH TeIUIOBbIX HArpy30K MeKAY HMCTOYHUKAMHU
TENJIOBOW JHEPIrum

[Iporpammuoe  obecneuenue  [IPK  ZuluThermo  mo3Bossier  mpOBOJIUTH
MOJICJINPOBAHUE BCEX BHUJIOB NEPEKIIOUECHUN B «TUAPABIMYECKONM Moaenn» ceTu. CyTb
3aKJII0YAeTCd B ABTOMAaTHYECKOM OTCIEKMBAHWM IPOTPaMMOM COCTOSIHMS 3allOpPHO-
peryiupyomieii apMaTypbl 1 HACOCHBIX arperatoB B 0a3e TaHHBIX OMHCAHUS TEIJIOBOW CETH.
Jroboe mepexiroyeHWEe Ha CXEeMe TEIJIOBOM CEeTH BJieUueT 3a CO00O0W aBTOMAaTHUYECKOE
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIIOOOH MOMEHT BpEeMEHU
MOJIb30BAaTENb BUAUT TOT THAPABIMYECKUN PEXKUM, KOTOPBIM COOTBETCTBYET TEKYILIEMY
COCTOSIHUIO BCEM COBOKYITHOCTH 3aIlOPHO-PETYJIMPYIOLIEH apMaTypbl 1 HACOCHBIX arperaTros
Ha CXEME TEIJIOBOU CETH.

[lepexntoyeHus: MOryT OBITb KaK OJUHOYHBIMH, TaK M TPYNIOBBIMH, UIS JIHOOOM
BBIOpAHHOM (TOMEYEHHON) COBOKYITHOCTH MEPEKITI0YAEMbIX 3JIEMEHTOB.

JUIs HAcOCHBIX arperaToB M HUX TPYII B MOJEIH JOCTYIHBI HECKOJIBKO BHUOB
MEPEKIFOYCHUI:

® BKJIIOYCHHE/BBIKIIIOUCHUE;
® IPOCCEIMPOBAHMUE;
® H3MEHEHHE YacTOThl BpPAIlleHUsS IPUBOJA.

3a/IBIKKH THIIA «IPOCCENbY, TOMUMO JIBYX KpailHUX COCTOSIHHIA (OTKPBITA/3aKphITa),
MOTYT UMETh IPOMEXYTOYHOE COCTOSIHUE «IIPUKaTay, OnpeneasieMoe B JM00 B MPOIEHTaxX
OTKpBITUSL KJlamaHa, Ju00 B yucie 000poToB mTOKA. [IpH 3TOM COCTOSIHMM 3aJBHXKKa
MOJIETTUPYETCSI CBOUM THAPABINYECKUM CONPOTUBICHUEM, PACCUUTAHHBIM MO MACIIOPTHON
XapaKTEePUCTUKE KilarnaHa.

[Ipn m000M MEpeKTOYEeHUH HACOCHBIX arperaroB B HACOCHOM CTaHIMM WJIM Ha
UCTOYHUKE  aBTOMATHMYECKH  IEPECUMTHIBAETCA  CyMMapHas  PacXOJHO-HAmopHas
XapaKTePUCTHKA BCEH COBOKYITHOCTH PabOTAIOIINX HACOCOB.

JInst perynatopoB JAaBIEHUS M pacxofa NEPEKIOYEHUEM SBISIETCS W3MEHEHUE
YCTaBKHU.

Jliig noTpebuTeneii nepekItoYeHUeM sBIseTcs J1Io00e U3 CIEeAYIOMIMX AeHCTBUI:

®  BKJIIOYEHHUE/OTKIIOYEHHE OJHOTO MM HECKOJIBKUX BUJOB TEIUIOBOM HATpPy3KU;

L4 OrpaHNMYCHUC OJHOT'O NJIN HECCKOJIBKUX BU/I0B TEILIOBOM Harpys3Ku,
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®  W3MEHEHHWE TEeMIepaTypHOro rpaduka WM  YIACNbHBIX  PAacXoJ0B
TETJIOHOCUTEIIS 110 BUAaM TEIJIOBOM Harpy3KH.

[Ipenycmotpena reHepaiisi CeMaIbHBIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOYEHHBIX
abOHEHTaX W YYacTKax TEeIUIOBOM CETH, COCTOSHHME KOTOPBIX M3MEHUJIOCh B Pe3yJbTaTe
MOCJIETHEr0 MPOU3BEACHHOTO €IUHUYHOTO WJIM TPYMIIIOBOTO MEPEKITI0UYEHUS. DTH OTUYETHI
MOTYT COJIEpXKaTh JTH00YI0 HH(DOpPMAIIUIO 00 ITUX 00BEKTAX, COJCPKAIIYIOCS B Oa3e JaHHBIX.

PexxuM rupaBIudeckoro MoAeTMPOBAHUS TIO3BOJISIET OMEPATUBHO MOJYy4aTh OTBETHI
Ha BOMpochl Tumna «Yrto Oyner, eciu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX
NEHCTBUM MpU PETYIMPOBAHUU PEKUMA U MEPEKIIIOUCHUAX Ha pealbHOU TEIIOBOM CETH.

[loxcucremMa TUIpaBIMYECKUX PAacYETOB IMO3BOJSET MOJAEIMPOBATH MPOU3BOJIBHBIE
PEXXHUMBI, B TOM YHCIIE aBapUilHble U MEPCHEKTHUBHBIE. [ MapaBIMuecKoe MOJETUPOBAHUE
NpENIoiaracT BHECEHHE B MOJENb KaKMX-TO H3MEHEHHMH C LEIbI0 BOCIPOU3BEICHUS
PEKUMHBIX TOCIEJCTBUNA JTUX H3MEHEHHUH, KOTOpbIE HCKAKaIOT pealibHble aHHBIC,
OTHCHIBAIOIIINE IKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIIEM COCTOSHUU.

[TomcucTema THAPABINYECKUX PACUETOB COJAEPIKUT CIICIUAIBHBIA WHCTPYMEHTAPHH,
MO3BOJISIFOIIMM JIJIS 1IeJIe MOJIeTMpPOBaHUsl CO3/1aBaTh U aIMUHUCTPUPOBATH CIEIUATbHbBIC
«MozeNbHbIe» 0a3bl — HAOOPHI JAHHBIX, KIOHUPYEMbBIX U3 OCHOBHOW (KOHTPOJBHOM) 0a3bl
JAHHBIX OTHMCAHMS TEIJIOBOM CETH, Ha KOTOPBIX MpelycMaTpUBAETCs IPOU3BEICHUE JTFOOBIX
MaHUITYJISIANA 0€3 pUCKa UCKA3UTh WM MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MeXaHU3M
Tak)ke 00ecreuynBaeT BO3MOKHOCTh OCYIIECTBIICHUS CPABHUTEIBHOTO aHAIIM3a PAa3IMYHBIX
PEXXMMOB pabOTHI TEIJIOBOW CETH, PEaIM30BAaHHBIX B MOJIEIBHBIX 0a3ax, Mexay coboil. B
YaCTHOCTH, HAIVISJHBIM aHAJIWTHYECKHUM WHCTPYMEHTOM SIBJISICTCS  CPaBHUTEIBHBIN
EE30METPHUECKH Tpad UK, Ha KOTOPOM MPUBOJIATCS U3MEHEHUS THAPABIUIECKOTO PEKUMA,

MPONU30MICANINE B PEIYJIbTATC TCX NI MHBIX M&HHHy.]'I?IIIHfI.

Pa3paboTka cxembl TemIOCHAOXKEHUST B COCTaBe OJIEKTPOHHON MOJEIH CXEMBbI
TEIJIOCHAOXKEHUST T.ApXaHrelbCcka COACPKUT B TOM YHCIE OTIACIBHBIN CIIOM, B KOTOPOM
pealu30BaHbl BEPOSTHBIC CIIEHAPUHM PA3BUTHUS aBapUil B CHUCTEMax TEIUIOCHAOKEHHS C
MOJICSTTUPOBAHUEM TUPABINYECKUAX PEKUMOB PAOOTHI TAKUX CUCTEM, B TOM YHCIIE ITPH OTKA3E
AJIEMEHTOB TEIJIOBBIX CETEH U MPU aBAPUHHBIX PeKUMaX pabOThl CUCTEM TETUIOCHAOXKEHUS,

CBA3AHHBIX C ITPCKpPAIICHUEM IMOAa4YH TEILIOBOM OHCPIUu.
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3.6 Pacuyer 6a;1aHCOB TEIJIOBOIi YHEPIrUU MO MCTOYHUKAM TENJIOBOM JHEPTUH M IO
TEPPUTOPHUATIBLHOMY NMPU3HAKY

B pesynaprare pacueroB OanaHCOB TEIUIOBOM JHEPrUM MO MCTOYHUKAM M IO
TeppUTOpUaIbHOMY TMpu3HaKy, BbimonHseMbix B [IPK ZuluThermo, ycranaBnuBaercs
NOTPEeOHOCTh B TEIUIOBOM SHEPIMM CYIIECTBYIOIIUX MU TMEPCIEKTUBHBIX MOTpeOHUTENnel B
KaXIOM CyOBEKTE OKpyra, C LENbI0 YCTAaHOBJIEHMS JOJU IOJE3HOTO OTIYyCKa TEIIOBON

DHEPrUM B CETh U 3HAYECHUU ITOTEPh YHEPTUU.
Pe3ynbpTaThl BEIOJHEHHBIX PACUETOB MOXKHO 3KcniopTupoBath B MS Excel.

3.7 Pacuer nmorepb TeNnJI0BOM JHEPIrum 4Yepe3d M30JAIHi MU ¢ yYTeUKaMu
TCIJIOHOCHUTECJIA

[lenpro maHHOrO pacyera SBISETCS ONPEACICHUE HOPMATUBHBIX TEIUIOBBIX IOTEPH
yepe3 M30JSIUI0 TPYyOOnpoBOAOB. TeruioBble MOTEPH OIMPEAESIOTCS CyMMapHO 3a ToJl €
pa36uBkoil mo Mecsauam. [IpocMoTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMapHO IO Bcei
TEIJIOBOM CETH, TaK U MO KAXKJIOMY OTIEIbHO B35TOMY MCTOYHUKY TEIJIOBOW SHEPIUU U
KaX7aoMy IeHTpaibHoMy TerioBomy TyHKTY (L[TII). Pacuer moxeT OBITH BBITIOJIHEH C
Y4€TOM MOIMPaBOYHBIX KO3(DPUIIMEHTOB HA HOPMBI TETJIOBBIX OTEPb.

[IpocmoTpeTh pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO BCEW TETIOBOW CETH, TaK
Y TI0 K&XJIOMY OTJEJIBHO B3SITOMY HCTOYHUKY TEIIJIOBOM SHEPIUU U KAXKIOMY LEHTPAIbHOMY
teruioBoMy myHKTy (LITII), a Takxke mo paznuyHbIM Biajenbliam (OanaHCoaepKaTeIsIM)
Y4aCTKOB TEIJIOBOM CETH.

B03MOXHO KONMpOBaHKWE UCXOIHBIX JAHHBIX OT OAHOro ucroyHuka wim L[TII cpazy
BceM oObekTam, otnenbHo ucrounukam, LTIl mo xontypy otomnenus wiu ['BC. Takxke
Pe3yNbTaThl BBHIIIOJHEHHBIX PACYETOB MOYKHO OCMOTpPETh AKcnoptupoBath B MS Excel. Ha
pucyske 3.24 npuBeJEHbI Pe3ybTaThl pacueTa NOTePhb TEIJIOBON SHEPTUU YEPe3 U3OIISIIUIO

M C YTCUKAMU TCIIJIOHOCUTCIIA.
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Pacuer HOpPMaTHEHBIX TENNOBLIX NOTEPL n

S PP—— Mpaguik Cpenkerogoesie Facuer norepe c -
- KorenbHan hE 1 THe -26.0 Tea 950 The 5.5 Trpgm 20 = =
p-un-3 Tnea [1500  Tes 200 Trog 20 Tregs [100 20 i
LUJE f [Mec) g a0 = 80 (®) CypamapHsie No noacery
. ofip afip .
L UTA -1 rEO) ) Mo gaxkomy yzay
- UTn -2 [A Nonpasow st koe ddmumenT Ha HOpME! TENAGBSIX NOTERL Bnagenbubs
----- UuTn -2 (rec) =
UCCKME 3ArOnoBKW B OTHETE [Bee enagensis) ~
|N./Mpo.. Tws |Trp | Tnon | ToGp | e | Gnoa Nkan| Gobp Mkan| Gyt _noa 7 |QyT_noa ... GyT_ofp 7 | Qy7_ofp ...| Gy1_neT T | QyT_noT ...
j0 744 78 00 1026 542 50 967 41.5 186.2 182 192.0 94 320.8 187
no 78 0.0 600 00 50 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pespane 0 672 -78 00 1026 542 00 §74 374 1682 173 1734 9.4 289.7 20.8
no -7. 00 €00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr 0 744 -39 00 %271 505 00 830 377 187.7 1732 1924 9.7 320.8 16.3
no -39 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apene O 720 31 00 TF28 435 00 694 29.8 1839 134 186.7 8.1 3104 15.8
no 31 00 €00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mair o 4 98 00 537 30 00 03 0.1 1.0 0.1 1.0 0.0 3208 16.3
n 740 %8 00 600 00 00 666 15.8 190.4 114 193.7 0.0 0.0 0.0
Viorb o0 150 00 379 252 00 00 0.0 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 00 600 00 00 648 154 185.3 1.1 1885 0.0 0.0 0.0
Veons o0 178 00 287 249 00 00 0.0 0.0 0.0 0.0 0.0 320.8 16.3
n 744 178 00 600 00 00 66S 159 191.5 15 1947 0.0 0.0 0.0
Aeryer O 0 160 00 347 278 00 00 0.0 0.0 0.0 0.0 0.0 320.8 16.3
n 74 160 00 60.0 00 0.0 66.9 1589 191.5 ns 1847 0.0 0.0 0.0
Certafips O 700 105 00 505 346 00 454 21.2 181.0 51 1822 B3 3104 15.8
n 2o 109 00 €00 00 00 18 0.4 5.1 0.3 5.2 0.0 0.0 0.0
Oxrefips O 744 495 0.0 678 415 00 B7.4 233 1906 123 1831 80 320.8 16.3
nao 4.9 00 €00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hospe O 720 03 0.0 823 470 00 T2 331 1828 15.0 186.4 88 3104 15.8
no €3 00 €00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dewatpe O 744 50 00 851 516 0.0 90.5 ze 187.3 17.8 192.3 9.9 320.8 16.3
no 50 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 8935 3318 22327 1669 22764 69.7 37766 200.7

Pucynok 3.24 Pe3yjbTaThl pacyera norepb TEJI0BOH YJHEPIrUU Yepe3 U30ISLUI0 U ¢
yTeYKaMH TeIIOHOCUTE I

3.8 Pacuyer moka3zaresjiell HAJEKHOCTH TEIJIOCHAOKEHUSA

[lenpro pacdera sSBIISETCS OIEHKA CIIOCOOHOCTH JCHCTBYIOIMIUX W MPOSKTHPYEMBIX
TEIUIOBBIX CETeM HaJeKHO oOOecrevynBaTh B TEUEHHE 3aJaHHOTO BpPEMEHH TpeOyembie
PEXKHUMBI, TMMapaMeTpbl M KaueCTBO TEIUIOCHAOKEHUS KaXJIOro MOTPEOHTENs, a TakkKe
000CHOBaHHME HEOOXOTUMOCTH W TPOBEPKU A(H(PEKTUBHOCTH peau3alud MEPOTPUITHH,
MOBBIIAONIUX HAJIEKHOCTh TEIUIOCHAOKEHUS IOTPEOUTENEH TEIJIOBOW YHEPTUH.

OreHka HAJC)KHOCTH TETUIOBBIX CETEH OCYIIECTBIISCTCS IO pe3ybTaTaM CPaBHCHHSI
pacueTHbIX 3HAYEHUH TOKa3aTeleld HAJCKHOCTH C HOPMUPOBAHHBIMHU 3HAYEHUSMU ITHX
MoKa3aTesiel B COOTBETCTBUU ¢ mosioxkeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOJAMMOCTH  pealn3allid  MEPOINPHUSTHH,  MOBBIIIAIONIUX
HAJIC)KHOCTh TEIUIOCHAOKEHHSI TOTPEOUTENIel TEIUIOBOM JHEPTHH, OCYIIECTBISECTCS TIO
pe3yNbTaTaM KaueCTBEHHOT'O aHAJIM3a MOJyYEeHHBIX YHCICHHBIX 3HAYCHUH.

[TpoBepka 3¢ PeKTUBHOCTH pean3aiiy MEPOTPUATUHN, TMOBHIIIAIOIINX HAACKHOCTh
TEIUIOCHAOKCHHSI  MTOTPEOUTENICH, OCYIICCTBISICTCS  IYTEM  CPAaBHCHHUS  HMCXOJHBIX
(TTOMy4YeHHBIX [0 peanu3alii) 3HAYeHUN T[OoKa3aTelleld HAJEeKHOCTH, C pPacYeTHBIMU
3HAUCHUSMH, TIOJYUYCHHBIMH IIOCJIC peanu3anuy (MOICIUPOBAHUS pealM3allK) STHX

MEPONPHUATUH.
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3.9 TI'pynnoBble U3MeHEHUS] XapAKTEPUCTHK 00bEKTOB (YYACTKOB TeILUIOBBIX ceTei,
norpeduresieil) Mo 3aJaHHBIM KPHUTEPUSIM C IHeJbI0 MOAEJIHMPOBAHUSA Pa3IMYHBIX
NepCcneKTUBHBIX BADUAHTOB CXeM TeIlJIOCHAOKeHHUs

JIaHHBIN MHCTPYMEHT NPHUMEHUM JUIS PA3JIMYHBIX LEJIEH U 3a1ad TUAPABIMYECKOTO
MonenupoBanus. OCHOBHBIM TMpelHAa3HAUYCHHUEM SBISIETCS KaJuOpOBKAa pacyeTHOMN
TUAPABIMYECKON MOJIEIHN TEII0BOM ceTu. TpyOonpoBOIbl peanibHOM TEIJIOBOM CeTH BCeraa
UMEIOT  (U3WYECKUE XapaKTePUCTHKH, OTJIMYAIOUIUMECS OT TMPOEKTHBIX, B CHIY
IPOUCXOJAIIMX BO BPEMEHM M3MEHEHUH - KOPPO3MM U BBINAJACHUS OTIIOXKECHUM,
OTPAXKAIOIMIMXCSI HAa W3MEHEHUWM SKBUBAJICHTHOM MIEPOXOBATOCTM U  YMEHBIICHHUH
BHYTPEHHEr0 JMaMeTpa BCIEACTBUE 3apacTaHHs. OITU HW3MEHEHUsS BIMSIOT Ha
TU/IPABINYECKUE COITPOTUBIIEHUSI YYaCTKOB TPYyOONPOBOIOB, U B MacIITadax TEIJIOBOU ceTH
MO 3T0 NpUBOIUT K 3HAUUTEIBHBIM PACXO0KACHUSAM PE3YJIbTATOB T'HAPABINYECKOIO pacyeTa
MO0 «IPOEKTHBIM» 3HAYEHHSIM C pEajbHBbIM THIAPABIUNYECKUM PEXKUMOM, HAOJIIOIaeMbIM B
AKCILTyaTUpyeMoi TerioBoi cet. C Ipyroi CTOPOHbI, U3MEPUTH JEHCTBUTEIIbHBIEC 3HAUEHUS
IEPOXOBATOCTEM M BHYTPEHHHUX AMAMETPOB YYACTKOB JICMCTBYIOIIEH TEIJIOBOM CETH HE
MPEJICTABISIETCS BO3MOXKHBIM, TOCKOJBKY 3TO MOTpeOoBasio ObI MAacCOBOTO BCKPBITHS
TPYyOONPOBOIOB, YTO BPsiA Jik peanu3yemo. [oaToMy 3TH 3HaUEHUSI MOYKHO JIUIITH KOCBEHHBIM
00pa3oM OIICHUTh Ha OCHOBAHUU CPABHEHHS PEaTIbHOTO (HAOII0JaeMOr0) THAPABINIECKOTO
pexuMa ¢ pe3yibTaTaMU pPacyeTOB Ha THAPABIMYECKOM MOJIENIH, U BHECTH B PACUETHYIO
MOJIeJIb COOTBETCTBYIOIIME MMONPABKU. B 3TOM, B mepBOM NpUOIMKEHUH, U COCTOUT MPOLIECC
KaTuOpPOBKH.

NHCTpyMEeHT  IpynmoBBIX — Omepanuil  MO3BOJIIET  BBIIOJHUTH — HW3MEHEHHE
XApaKTEpUCTUK AJI1 MOJAMHOXKECTBA YYACTKOB TEIUIOBOM CETH, ONPEAEIAEMOro 3aJaHHBIM

KpuTeprueM 0TOO0pa, B YaCTHOCTH:

o o Bcel 0ase TaHHBIX OMHMCAHUs TEIJIOBOM CETH;

. 10 OJTHOM U3 CBA3HBIX KOMIIOHEHT TEIUIOBOM CETH (TEIIOBOM 30HE UCTOYHHUKA);

o M0  HEKOTOpoW  rpaduyeckod  00JacTh, 3aJaHHOW  MPOU3BOJBHBIM
MHOTOYTOJIbHUKOM,;

o BJIOJIb BEIOPAHHOTO MYTH.

[Tpu >TOM Ha mMHOOOH W3 BBIMIETICPEYUCICHHBIX «IIPOCTPAHCTBEHHBIX» KPUTEPUECB
MOXET OBITh HAJIOKEHA CYNEPHO3HLUsS KPUTEPUEB OTOOpa MO KIACCHPHUIMPYIOMUM
NpU3HAKAM:

J Mo TMOJAIOUIMM WKW OOpaTHBIM TpyOONpOBOJaM TEIUIOBOM CeTH, JHOO0
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CUMMCTPHUYHO,

. N0 BUAY TEIUIOBBIX ceTell  (MarucTpajpHble, pacHpeleNuTelbHbIEe,
BHYTPUKBApTAJIbHBIE);

. 10 y4acTKaM TEIUIOBOI CETH OIpeIeIEeHHOr0 YCIOBHOTO JTUAMETPa;

. 10 y4acTKaM TEIUIOBOH CETH C ONpEeIEHHBIM THUIIOM MPOKIAIKU, U T.II.

Kputepun otOopa Moryr OBITH NPOHU3BOJIBHBIMU MpU COOJIIOJEHUU OCHOBHOTO
TpeboBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCS OTOOP, 0JIKHA B SIBHOM BHJIE
IPHUCYTCTBOBATh B NACHIOPTHBIX ONMHUCAHUAX YYACTKOB TEIUIOBOM CETH.

JUIsi y4acTKOB TEIUIOBBIX CETeH, OTOOpaHHBIX IO OIpPEIEJICHHOW COBOKYIHOCTH

KPUTEPHUEB, MO>KHO IIPOU3BECTH JTFOOYIO U3 CIECIYIOIUX OIEpaLii:

J M3MEHEHHE SKBUBAJICHTHON IIEPOXOBATOCTH;

J M3MEHEHHE CTENIeHH 3apacTaHus TpyOOIpOBOIOB;
o M3MEHEHHE KOA()(PHUIIMEHTa MECTHBIX OTEPB;

o U3MEHEHHE CII0co0a pacyeTa COIPOTUBIICHUS.

[Tocne mpoBeneHHs cepuM HM3MEHEHUN XapaKTepUCTUK YYAaCTKOB TPYOONpPOBOJOB
TEIJIOBOM CETH AaBTOMATHYECKU TPOU3BOAUTCS THUIAPABINYECKUM pPaCdeT, PE3YIbTaTh
KOTOpOTO Cpa3y ke JTOCTYIIHbI IJIs BU3YyaIU3ally HAa CXEME U aHaJIM3a.

ITockonpKy Ipy H3MEHEHNH XapaKTEPUCTUK YYaCTKOB TEIJIOBOM CETH UX MACIIOPTa HE
MOIUDUIMPYIOTCSA, B JIOOOW MOMEHT MOKHO BEpPHYThCS K HCXOJHOMY COCTOSTHUIO
pacyeTHOM T'MAPABIMYECKOM MOJAENIH, ONpENEIsieMOMY NACHOPTHBIMM 3HAYEHUSMU

XapaKTEPUCTUK YYACTKOB TEIIOBOM CETH.

3.10 CpaBHuTeqbHbIEe Nbe30oMeTpUYEcKHe Trpaduku Ajdsi pa3paboTKH M aHAJIM3a
CLHleHApHEeB NMEePCIHEeKTHBHOIO Pa3BUTHS TEIJIOBBIX ceTeil

Lenbr0 MOCTPOEHUS MTbE30METPUYECKOr0 TpaduKa SBIISIETCS HATJIIHAS WUTIOCTPALIUS
Pe3yNbTaTOB TMAPABIMYECKOr0 pacyeTa (HanaaJ04HOro, MOBEPOYHOr0, KOHCTPYKTOPCKOTO).
OTO OCHOBHOM aHaJIUTHUYECKUM MHCTPYMEHT CIELUAINCTA MO TUAPABINYECKHM pacueTaM

TEIJIOBBIX CETEH. HpI/I 9TOM Ha 5KpPaH BbIBOIATCA:

o JIMHUS IaBJICHUA B MOAAIOIIEM TpyOOIpoBoe
o JIMHUS 1aBJIEHUS B 00paTHOM TpyOOnpoBoe
o JIMHUS IOBEPXHOCTH 3€MJIN

o JUHUS TIOTEPh Haropa Ha 1maioe
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L4 BbICOTA 34aHUA
L4 JIMHHWSA BCKUITaHUA

L4 JIMHUA CTATUYCCKOT'O HAItopa

[IBeT u CTUIIb TMHUM 3a0A€TCS MOJIB30BATEIIEM.
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Pucynox 3.25 [IpuMep nbe3oMeTpruecKOro rpaduka

B Ttabnuue mox rpadukom BBIBOASATCS ISl KAXAOTO y3Jia CETH HAMMEHOBAHUE,
reojie3udeckasl OTMETKa, BBICOTA MOTPEOUTENsA, HAMOpPHl B TOJAIOIIEM H OOpaTHOM
TpyOOIpOBOIax, BETUYHHA APOCCEIUPYEMOT0 Harlopa Ha maibax y moTpeduTene, motepu
Haropa o y4yacTKam TETJIOBOM CETH, CKOPOCTH JBUKEHHUS BOJBI HA y4acTKaX TEIJIOBOM CeTH

UT.AO. KonnuectBo BBIBOJIMMOM T10T I‘pa(bI/II(OM HH(bOpMaHHH HAaCTpauBaCTCA IOJIb30BATCIICM.

Taxxe rpaduk MoxxkeT oToOpakaTh MajJeHUe TeMIepaTyphl B TEIJIOBOM CETH, MOCIIE
NPOBEACHUSI PacueTOB C Y4YETOM TEIUIOBBIX mHoTepb. IIpum 3TOM Ha rpaduk BBHIBOAATCS
3HAUEHUs TEMIIepaTyp B Y3JOBBIX TOUKAX MO MOAAOIIEMy U 0OpaTHOMY TpyOONpOBOAAM.

KonuuectBo BbIBOMMOM M0 TpadKOM MH(OPMALMK HACTPAUBAETCS MOJIb30BATEIIEM.

[Ise30MeTpuyeckue rpauKu CYLIECTBYIOIIETO MOJIOKECHUSA CHUCTEMBI

TEIIOCHAOKEHHUS NPECACTABJICHBI B HA PUCYHKAX HHMXKE:
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