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COCTAB JOKYMEHTA

O6OCHOBLIBaIOI_IlI/Ie Marcepualibl K CXCEMC TeHJIOCHa6>KeHI/I}I, ABJLIFOIIUCCSA €€

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINEC I'JIaBbI:

I'nmasa 1

I'nasa 2

I'nmasa 3

I'nasa 4

I'maBa 5

I'masa 6

I'naBa 7

I'maBa §

I'masa 9

I'masa 10

I'maBa 11

I'masa 12

I'masa 13

I'nasa 14

I'masa 15

I'nasa 16

I'masa 17

"CymiecTByroliee TOJIOKeHHe B cdepe TNPOU3BOJCTBA, Iepefaud Hu
noTpebIeHUs TEIUIOBOM YHEPTUH JIJIS 1IeJIel TerIocHa0KeHus "

"CyliecTByroliee M MEepPCHeKTUBHOE TMOTpeOeHHEe TEIUIOBOM SHEPTHH Ha
LIEJIH TEIJIOCHAOKEHH "

"IJEKTPOHHAS MOJETh CUCTEMbI TEIUIOCHAOXKEHHS TTOCEIICHUS, TOPOICKOTO
OKpyra, ropoja deaepaibHOTro 3HaUYCHUS |

"CymiecTBylIIUe U TMepCleKTUBHbIE OallaHChl TEIJIOBOM MOIIHOCTH
UCTOYHUKOB TEIUIOBOM YHEPTHH U TEIJIOBOW HArpy3KH norpedureneit”;

"MacTep-tian  pa3BuTHs cucteM TeriocHaOxkenus MO  «3aHeBckoe
TOpPOJICKOE TIOCEJICHHE

"CymiecTByIUe ¥ TMEPCHEKTUBHbIE OalaHChl MPOU3BOAUTEIHLHOCTH
BOJIONIOJATOTOBUTENFHBIX YCTAHOBOK H  MaKCHMAaJbHOTO TOTpeOJIeHUs
TEIJIOHOCUTEIS TETUIONOTPEOIAIONMMU YCTAaHOBKAMU MIOTPEOUTENEH, B TOM
YHUCJie B aBAPUUHBIX peKkumax';

"IIpeyioxkeHrss 1O CTPOUTENBCTBY, PEKOHCTPYKIUU, TEXHHUUYECKOMY
MIEPEBOOPYKEHUIO U (UIJIN) MOJACPHU3AIMU UCTOYHUKOB TEIUIOBOM dHEPTUH";
"IIpennokeHus MO CTPOUTENBCTBY, PEKOHCTPYKIIMU U (WIJIM) MOJEPHHU3AIUU
TEIJIOBBIX ceTe";

"IIpennoxeHus o NEPEBOTY OTKPBITHIX CHCTEM TEIUIOCHA0KEHHUS (TOPSYEro
BOJIOCHA0KEHUS) B 3aKPBITHIE CUCTEMBI TOPSYETO BOJIOCHAOKEHUS";

"[TepcrieKTUBHBIE TOTUTMBHBIE OalaHCHI'";

"O1eHKa HaJIEKHOCTH TEINIOCHAOKEHUA'";

"OOOCHOBaHWE  WHBECTUIMH B  CTPOHUTENHCTBO, PEKOHCTPYKIIHIO,
TEXHUYECKOE NIEPEBOOPYKEHUE U (MIIN) MOAEPHU3AIHIO";

"MnaukaTtopbl pa3BuTHs cucTeM TeruiocHaOxkenus MO  «3aHeBckoe
TOpPOJICKOE TIOCEJIeHHE

"I{enoBsie (TapudHbIC) TOCTEACTBUS";

"PeecTp eIMHBIX TEIIOCHAOKAIOIIUX OpraHu3aui';

"PeecTp MeponpuATH CXEMBbI TETUIOCHAOKEHHS "

"3aMeyaHus U TIPEIIOKEHUS K IPOEKTY CXEMBbI TeTI0CHA0KeHHs";
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I'JIABA 3. DjieKTpoHHasi MO/ieJIb CHCTEMbI TEMJIOCHAOKEeHHsI TOCeJIeHHsl, TOPOJICKOI0
OKpyra, ropoaa erepajibHOro 3HAYECHUSA

DNeKTpoHHas MOJeNb CUCTEMBbl TemocHaOxeHus BbinosHeHa B [TMC Zulu 8.0

(pazpabdotunk OOO «Ilomutepm», CII0).

Bce THAPABINYCCKUC PAacCUYCThbl, IIPHUBCIACHHBIC B JTAaHHOM pa60Te, CaAcCIaHbl B

AIEKTPOHHOU MOJIEIIH.

I[J'IH JaJIbHEMIIIEro MCII0JIb30BaHUS BHeKTpOHHOﬁ MOJCJIN, TCHJ'IOCH36)K3IOIHI/IG

OpraHu3aIuu JOJIKHBI OBITh 00ECTICYEHBI TAHHOW MTPOTPAMMOM.

ITaker ZuluThermo mo3Bossier CO31aThb paCYCTHYIO MAaTCMAaTHICCKYIO MOJCJIb CCTH,
BBIIIOJIHUTH  MacmopTU3anuio CCTH, W Ha OCHOBC CO3I[3HHOﬁ MOACIN  pPCIIATh
I/IH(bOpMaI_II/IOHHBIe 3ala4i, 3aJa49y TOIIOJIOTHYCCKOI'O aHaJin3a, W BLIIIOJHATH PA3JIMYHBIC

TCIUIOTHUAPABINYICCKHC PACUYCTEI.

Pacquy IMOAJICKAT TYHHMKOBBIC W KOJIBICBBIC TCIIJIOBBIC CETH, B TOM YHCIIC C
IMOBBICUTCIIbHBIMHM  HACOCHBIMH  CTAHOUAMHU H  JPOCCCIHPYIHOIINMU YCTpOﬁCTBaMH,

paboTaronre OT OJHOTO UM HECKOIBKUX HCTOYHUKOB.

[IporpamMma npenycMaTpuBaeT TEMIOTUAPABINYECKAN pacueT C IPUCOCIUHEHUEM K
CeTH WHIUBHUAYaIbHBIX TEIIOBbIX MyHKTOB (MTII) u 1meHTpalbHBIX TEMIOBBIX MYHKTOB
(ITIT) mo HECKOABKUM JAECSATKAM CXEMHBIX pEUICHUM, MPUMEHAEMbIX Ha TEPPUTOPUHU

Poccun.

Pacuer cucrteMm TemiIOCHA0KEHHUSI MOXET MPOU3BOAUTHCS C YYETOM YTE€UEK W3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPeOIeHHUs, a TAKKe TEIUIOBBIX MOTEPh B TPyOOIPOBOIaX

TEILUIOBOU CETH.

Pacuer TemnoBBIX IIOTCPb BCACTCA anbo 110 HOPMATHBHBIM IIOTCPAM, 0o 110

(aKkTHUYECKOMY COCTOSIHHIO U3O0JIALIHH.

Pacuerst ZuluThermo wmoryr pabGoTarh Kak B TECHOM HWHTErpaluud C
reouHpopmarmonnoit cucremoit (B Buae moxayns pacmupenuss [MC), tak u B BuUie
OTJIEJIbHOW OMOMMOTEKH KOMIIOHEHTOB, KOTOpBIE IO3BOJISIIOT BBIMOJIHATH pPacyeThl U3

IIPUJIOKEHUM T10JIb30BATENIEH.
CocraB 3agau:

- [TocTpoeHne pacueTHOM MOJENHU TEIUIOBOU CETH;



—  IlacmopTtu3zauust 0OBEKTOB CETH;

- Hanagounsiii pacyeT TEMI0OBOU CETH;

- [ToBepOYHBIN pacyeT TEIIOBOM CETH;

- KoHCTpyKTOpCKHIT pacyeT TEIIOBOU CETH;

—  Pacuer TpeGyemoii Temnepatypbl Ha HCTOYHHKE;
— KomMmyTannoHnHsie 3a1a4u;

—  TlocTpoeHue npe30MeTpruecKoro rpaduxa.

Pacuer HOPMATHUBHLBIX ITIOTCPH TCILIA YCPEC3 U30JIAIUIO

3.1. I'paduueckoe mnpeacraBjieHue 00bEKTOB CHCTEMbI TEIMJIOCHAOKEHHSA C
NMPUBA3KON K TONOrpaguyeckoil OCHOBE C MOJHBbIM TONOJOTHYECKHM ONHUCAHHEM
CBAI3HOCTH 00bEKTOB

TemnoByo ceTh MOXHO H300pakaTh Ha KapTe, C MPHUBI3KOM K MECTHOCTH (II0
KOOpJMHATaM, C MPUBA3KON K OKPYKAIOIIKUM OOBEKTaM), YTO MO3BOJIUT B JajbHEWIIEM He
TOJIBKO IPOBOAMUTH TEIJIOTUAPABINYECKAE PACUETHI, HO W pelaTh APYrue HHKEHEPHBIE
3a/1ayy, 3Has TOYHOE MECTOHAXO0KJIEHUE TEIIOBBIX ceTeil. [Ipumep n3obpakeHus TeraoBon

CETHU Ha KapTe ¢ MPUBS3KOW K MECTHOCTH MOKa3aH Ha pUCyHKe 1.
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Pucynoxk 1. U300paxeHue TeNJIOBOii ceTH HA KapTe ¢ NMPUBSA3K0Il K MECTHOCTH

Zulu MmoxeT paboTaTh Kak B JIOKaJbHOM CUCTEME KOOpAUHAT (IJIaH-cXeMa), TaK U B

OJIHOM U3 TeorpadUuecKux MPOESKIIUN.
Cuctema nonnepxxuBaet 6osee 180 gatymos, B Tom uucie 113-90, CK-42, CK-95 no
I'OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NAD83, EUREF 89. Cnucok
MO/ICPKUBAEMBIX JaTyMOB OYIET pacIUupsATHCS.
Cucrema npennaraet HabOp MpeaonpeneaeHHbIX cucteM KoopauHat. Kpome Toro,
MOJIb30BATEIb MOXKET 33/1aTh CBOKO CUCTEMY KOOPAMHAT C MHJMBUAYAJIbHBIMU MTapaMeTpaMHU
JUTSL TIOJIIEPYKMBAEMBIX CUCTEMOM MpOeKIuii. B 4acTHOCTH, 3Ta BO3MOKHOCTb MTO3BOJIUT, TIPH

M3BECTHBIX NapaMeTpax (KJII0Yax Mepexo/ia), NPUBS3bIBaTh JaHHBIE, XPAHAILIUECS B MECTHOU

CUCTEME KOOPAMHAT, K OJHOM U3 INI00ATbHBIX CUCTEM KOOPIUHAT.
JlaHHBIe, XpaHALIHecs B Pa3HbIX CUCTEMaX KOOPJMHAT, MOKHO OTOOpakaTh Ha OJTHOU

KapTe, B OIHON u3 npoekiuii. [Ipu sToM nepecuet koopAuHAT (€Ciu OH TpeOyeTCs) U3 OAHOTO

JaTyma B JAPYroil ¥ U3 OJHOW MPOEKIHMU B IPYTYIO MPOU3BOIUTCS MPU OTOOpPAKEHUU «HA

JETY».
7



JlaHHBIE MOKHO MEPENPOEUUPOBATH U3 OJJHOM CUCTEMBI KOOPAMHAT B APYTYIO.

Cnez[yeT OTMCTHUTD, YTO JJICKTPOHHAA MOACIIb, ITPCAOCTABIICHHAA 3aKA3YHNKOM, ObL1a

BBHITIOJIHEHA B JIOKAIBHOM (MECTHOM) CHUCTEME KOOPIMHAT.

3.2. Hacnoansaunﬂ 00bEKTOB CHCTEMbI TEMJIOCHAOKEHUS

IIpu paGote B reoMHpOPMaLMOHHOW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSl C TOMOINBIO MBIIIKA WIM MO KoopauHaTam. [Ipu 3ToM cpa3y ¢opmupyercs
pacuetHas ™ozenb. [locie rpaduueckoro H300pakeHUS CUCTEMbI TEIJIOCHAOXKEHUS,
HEOOXOMMO 33/aTh PAacyeTHbIE MapaMeTpbl OOBEKTOB M BBIIOJIHHUTH COOTBETCTBYIOILIUE

pacCUCTHI.

TemoBasi ceTh BKIIOYAET B ce0sl CIIEAYIOIIME OCHOBHBIE OOBEKTHI: MCTOYHHK,
y4acToK (TpyOOIpOBOJIbI), MOTPEOUTENb U Y3JbI: IeHTpalbHble TeruioBbie MyHKTHI (L[TII),

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

Hcmounuk — 3TO0 CUMBOJIBHBI OOBEKT TEIUIOBOM CETH, MOJCTUPYIOIIHN PEKUM
pabotel koTenbHOM wnu TOLl. B maremarnueckoil MOJEIM HMCTOYHUK MPEICTABIACTCS
CETeBBIM HACOCOM, CO3JAIOIIMM pacliojaraéMblii Hamop, W MOAMUTOYHBIM HACOCOM,
OTIPENICTISIONINM HaIop B 00OpaTHOM TpyOOmpoBojie. YCIOBHOE 0003HAUYCHHE MCTOYHHKA B
3aBHCHMOCTH OT peXHMa paboTHl NIpejacTaBieHO Ha pucyHke. Ilpu paboTe HECKOIbKUX

HCTOYHHUKOB Ha OAHY CCTh, OAVH N3 HUX MOXKECT BEICTYIIATH B KAUYCCTBC IMMKOBOM KOTEIILHOM.

L BENHOMEH
‘ OTKHIYEH

PucyHok 2. Yci10BHOe n300pakeHne HCTOYHUKA

YuacTok

Yuacmox — 310 nuneitHbIN 00BbEKT, HA KOTOPOM HE MEHSIOTCS:

—  JuameTp TpyOoonpoBoAa;



— THUTI IPOKJIAJIKH;
- BHJI U30JISILINY,
- pPacxo]l TeMJIOHOCHUTEIIA.

JIByXTpyOHas TEmaoBasi CETb U300pa)kaeTcs B OAHY JIMHUIO U MOXKET, B 3aBUCUMOCTH
OT JKCJIaHWs II0JIb30BATElsA, COOTBETCTBOBATH WM HE COOTBETCTBOBATH CTAHAAPTHOMY

n3zoopaxenuto cetu o 'OCT 21-605-82.

Kax mo00i1 00bEKT ceTH, y4acTOK MMEET pas3Hble PeXUMbl paboThl, HAMpUMED,
«OTKJIHOYEH MOAAIOIINI WIH «OTKIIIOUEH OOpaTHBIN», CM. pUCYHOK «PeknMbl n300paskeHns

y4acCTKa» . OTH PCKUMBI ITIO3BOJIAIOT CMOIC/INPOBATDH MHOFOTpYGHLIe CXEMbI TCIIJIOBBIX

CeTen.
Pexum 1 BrnioueHw! oba Tp-aa T T
Pexum 2 : Beikntouersl oba Tp-pa T T
Pexum 3 OTxntouex obpaTHsIil Tp-4 - T T
Pexwmm 4 OTkntoveH nogawwui Tp-a T T
Mons3oBartensckoe n3obpaxeHne cetn WU3obpaxenue cetn no MOCTY 21-605-82

Pucynok 3. M300pa:keHne HeCKOJIbKUX COCTOSIHUIT Y4AaCTKOB, 32]aBaeMbIX Pa3HbIMH
pexXuMaMu

VY3ea

¥Y3en — 310 cuMBONIBHBIN OOBEKT TEIIOBOM ceTU. B TENnoBo# ceTn y3aMu sIBISIFOTCS
BCE€ 0OBEKTHI CETH, KPOME UCTOUHHUKA, TOTPEOUTENS U yUacTKOB. B MaTemaTnueckoii Mmoaenu
BHYTpPEHHEE MpEACTaBIEHHE 00bEKTOB (KpOME UCTOYHUKA, oTpedburens, nepembruku, L{TII
U PETYJISATOPOB) MOJCIUPYETCS ABYMS y3J1aMH, yCTAHOBJICHHBIMU Ha IMOAAIOIIEM U OOpaTHOM

TpyOONpoOBOIaX.

VYcioBHOE 0003HAaYEHHE Y3JI0BBIX OOBEKTOB B 3aBHCHUMOCTH OT peXHMa pabOTh

IIPE/ICTAaBIEHbI HA PUCYHKE 4.

TennoBad Kamepsa

@® paseeTBNEHKWE

»- CMeHa avameTpa



Pucynok 4. YcioBHOe n300paskeHne y310BbIX 00bEKTOB

[IpocThIM y3JI0M B MOJENM CUMUTAECTCS JIOOOW y3€eJ, YbH CBOWCTBA CIEIMAIBLHO HE
OTrOBOpEHBI. [IpoCTOil y3€i CIyKUT TOJABKO ISl COEAUHEHUS YUACTKOB. TakuMu y3i1amMu Juist
MOJIENN SBIAIOTCS TEIUIOBBIE KaMepbl, OTBETBIICHMS, CMEHBl IMaMETpOB, CMEHa THIA

MMPOKJIaJAKH WJIM TUlla U30JIAIUN U T. 1.
HeHTpaJILHbIe TEIJIOBLIC ITYHKTbI

Henmpanonuviit mennoeonu nynkm (LTII) — 5310 Yy3en JONOTHUTEIBHOTO
peryinpoBaHus U pacipeAesIeHNs TEeII0BoM sHeprun. Hanu4ure Takoro y3ia noapa3yMmeBaer,
YTO 3a HUM HAXOJUTCS TYNHUKOBAs CETh, C MHAMBUAYalIbHbIMU moTpeOutensimu. B IITII
MOKET BXOJUTH TOJIBKO OJUH y4aCTOK M TOJIBKO OJMH Y4aCTOK MOXKET BBIXOAUTH. [Iprmuem
BXOJISIIIMM y4acTOK UAET CO CTOPOHBI MAruCTPAIH, a BEIXOAIINNA YHACTOK BEAET K KOHEUYHBIM
notpedurtensiM. Buyrpennsis xoaupoBka LTIl 3aBucuT oT ero cxembl MPHUCOCTUHEHHS K
TEIUIOBOM CETH. DTO MOXKET OBITh TPYIIOBOM 3J€BAaTOp, T'PYNIIOBOM HACOC CMEIICHHS,
HE3aBHUCHUMOE MOJIKII0YEHUE Tpymmbl notpeduteneit, ooinepsl Ha I'BC u T.1. Ha nannsiii

MOMEHT B pacnopsbKeHUH ToJib3oBartens 28 cxem npucoeaunenus L[ TTI.

i

uTn-1

i

Maructpane
3
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Pucynoxk 5. M3o0paskenue LITII

BcnomorartesibHbIN y4aCTOK

Bcnomozamenwvnutii yuacmok — yKazbIBaeT Haydalio TPYOONPOBOJOB TOPSYETO

BOJIOCHA0KEHMS TP YEThIpeXTpyOHOH TertoBoi cetu nociie LI TTI. 1o HeGombIoif yuacTok
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3aKaHYMBAETCA NPOCTHIM Y3JIOM, K KOTOPOMY TOJKIIOYAETCsl TPYOONpOBOA TOPSYEro
BOJIOCHA0XKEHHUsI, Kak TToka3zaHo Ha puc 6 «[loakmouenue Tpydonposona ' BCy.

BcnomorarenbHbIA
y4actok ana UTN

J/
nulks "o

Pucynok 6. Ilogkouenune Tpydoonposoaa 'BC

IHoTpeduTenn

Ilompeoumens — >TO KOHEUYHBIM OOBEKT ydyacTKa, B KOTOPBIM BXOIAUT OIUH
MOIAIONIUN U BBIXOJUT OJUH OOpaTHBIA TPyOOIpoBoa TeroBoi cetu. Ilon morpedburenem

ITOHUMAaeTCsd aOOHEHTCKUI BBOJ B 31aHHUC.

VYcnoBHoe 0003HaueHHE NOTPEOUTENs B 3aBHCHUMOCTH OT peXuMa padoThI

. BEMKYEH
. OTENKYEH

PucyHox 7. Ycii0BHOe n300pakeHue MOTpeduTe st

MPEJICTABICHO HA PUCYHKE /.

[ToTpebuTenb TEIIOBOW YHEPTHHM XapaKTEPHU3YeTCs PACUETHBIMU HArpy3kaMu Ha
CHUCTEMY OTOIUICHHS, CHUCTEMY BEHTWISIIMM W CHUCTEMY TOPSYEro BOJOCHAOXKEHUS W
pacueTHBIMHU TEMIIEPATypaMH Ha BXOJI€, BBIXOJI€ MOTPEOUTENs], U PACUETHON TeMIepaTypou

BHYTPEHHETO BO3/1yXa.

B onHOonMHEHHOM MpeacTaBieHUH MOTPEOUTETh — ITO Y3JIOBOM JIEMEHT, KOTOPBIM

MOJKET OBITH CBA3aH TOJILKO C OIHHUM Y4aCTKOM.

BHyTpeHHsIs KOOupOBKa MOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €ro CXEMbI
NPUCOCTUHEHHUST K TeIUIOBOM ceTH. CXeMbl MOTryT OBITh 3JEBaTOPHBIE, C HACOCHBIM

CMCIICHHUEM, C HE3AaBUCHUMBIM IMTPUCOCANHCHUEM, C OTKPBITBIM HJIN 3aKPBITHIM OT60pOM BOAbI

11



Ha I'BC, ¢ perynstopamMu Temmneparypsbl, OTOILIEHUS, pacxoda U T.1. Ha naHHBI MOMEHT B

PaACIIOPAXKCHUH I10JIB30BATCIIA 31 cxema IIPpUCOCOANHCHUA HOTpe6HTeHeﬁ.

Ecan B 37aHUMM HECKOJIBKO Y3J0B BBOJIA, TO OOBEKTOM «IOTPEOUTEIH» MOXKHO
OmHucaTh KaXIbl BBOJA. B Toke BpeMs Kak OJWH TOTPEOUTETh MOXKHO OIUCATH IEJIBIN

KBapTaJl WU 3aBO/JI, 33/1aB JIJI1 TAKOTO OTpeOuTeNsi 0000IIEHHBIE TEIIOBbIE HArPY3KHU.

O000meHHbI MOTPEeOUTE b

Ob00wennvlit.  nompedumens — CUMBOJIBHBIH OOBEKT TEIUIOBOW  CETH,
XapaKTEePU3YIOMUMCS  TOTPEOIIeMBIM pPacXOAOM CETEBOM BOJBI WM  3aJaHHBIM
CONpPOTUBIICHHEM. TakuM MOTpeOUTEIEM MOXKHO MOJEIUPOBaTh, HAMpUMeEp, OOIIYIO

Harpy3Ky KBapTaa.

VcioBHOEe 0003HaUCHHUE 0606H1€HHOF0 l'IOTpe6I/ITCJ'I$I B 3aBUCHMOCTH OT PCKHMaA

paboThI MPEACTABIEHO HA PUCYHKE HIDKE.

BKNHOYeH
OTKNHO4YeH

Pucynoxk 8. M300paskeHue 0000111eHHOT0 OTPeOUTEIS

Tako# 00beKT yT100HO UCIIO0IB30BaTh, KOTJ]a BOZHUKAET HEOOXOAMMOCTh PACCUNUTATh
TUIPAaBIUKY ceTH 0e3 MHpOpMalMKM O TEIUIOBBIX HArpy3kax M KOHKPETHBIX CXeMax
NpUCOEIMHEHUS TOTpeduTeNel K TersioBoi cetd. Hanpumep, npu pacuere MarucTpaabHbIX
ceTell MH(pOPMALIMU O KBAPTAJIBbHBIX CETAX MOXKET He ObITh, a JJIsl OLEHKU MOTEeph HAmopa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOIbl B TOYKaX MPUCOEIUHEHUS

KBapTAJIOB K MaruCTPaJIbHON CETH.

B opHonuueiiHOM wu300paxeHHMH He TpeOyeTcs MOAKIYaTh O0O0OIIEHHBIN
NOTpeOUTENb HA OTJACTFHOM OTBOJAIIEM YYacTKe, Kak B ciiydae mpoctoro morpedurens. To
€CTb B JTOT y3€l MOXXET BXOAWUTh W/MIM BBIXOAWUTH JI000€ KOJIMYECTBO YYaCTKOB. DTO

IIO3BOJIACT 6I)ICTpO u y}IO6HO, C MUHUMAJIBHBIM KOJINYECTBOM UCXOAHBIX JAHHBIX.

12



|
i ~ > ———¢

MCTOMHMK 060G IWeHHEIe NoTpeSHUTEeNH

Pucynok 9. BapuaHTbl BKJII0UeHHE 00001IEHHBIX NMOTPeOuTe el
3aaBuKKa

3aodeusrcka — 3TO CUMBOJIbHBIN OOBEKT TEINIOBON CETH, SIBJISIFOIIUINCS OTCEKAIOLINM
yCTpOMCTBOM. 3aJBHUKKA KpPOME JABYX pPEXKUMOB pPAaOOThl (OTKPBITA, 3aKphITa), MOXKET
HaXOJUTHCS B IPOMEKYTOYHOM COCTOSIHMM, KOTOPOE ONPEIENSIETCS CTENEHBIO €€ 3aKPBITHSL.

[IpomexxyTOYHOE COCTOSIHUE 3aBMKKH JTOJHDKHO OMPEEIISTCS P €€ peKUMe paOOThI.

‘ <I OTKPBITA

N 3aKpbITa

Pucynok 10. YciioBHOe u300pakeHue 3aABUKKH

VYcnoBHOe 0003HaU€HUE 3aMIOPHO-PETYIUPYIOIIETO YCTPOUCTBA B 3aBUCUMOCTH OT

pexxrma paboThI:

3a/BIKKAa B OJHOJIMHEHHOM W300paKEHUW TPEJCTABISCTCS OJHUM Y3JIOM, HO BO
BHYTPECHHEM TIPEJCTABJICHUM B 3aBUCHMOCTH OT 33JlaHHBIX IMAPaMETPOB B CEMAHTHUYECKOU
0a3ze MJaHHBIX, MOXET OBITh YyCTaHOBJIEHAa Ha o0Ooux TpybompoBomgax puc 3.10.

«O):[HOJII/IHGI;'IHOG 1 BHYTPCHHC IPCACTABICHUC 3aIBUKKH)).

] -

b—
p4

Pucynok 11. OnHoJiMHeiiHOe U BHYTPEHHe NMpeACcTaBJIeHHe 3aBHKKH

IlepeMbIuka
13



Ilepembiuka — 3TO CUMBOJIbHBIN OOBEKT TEINIOBOM CETHU, MOAEIUPYIOIIUNA Y4aCTOK
MEX]y MOJAIOLIUM U 00paTHBIM TPYOOIIPOBOAAMH.
VYcnoBHoe 0003HauY€HHE TIEPEMBIYKM B 3aBUCUMOCTH OT peXKUMa pabOThI

MMpCaACTaBJICHO HA PUCYHKC HUKC.

OTKDEITA

3aKpbeITA

Pucynok 12. YcioBHoe npeacTaBiieHle NepeMbIYKH

HepeMqua IIO3BOJIACT CMOACIUPOBATH YYACTOK, COCIUHSIIOIIMNA MOJAIIUN |

00paTHBIN TPyOONIPOBOIBL. B 3TOT y3€1 MOXKET BXOUTh U/WUITU BBRIXOAUTH J1I000€ KOJTHMYECTBO

— =%

Pucynok 13. Ilepembruka

Y4aCTKOB.

Tak kak mepemMbluka B OJTHOJIMHEWHOM M300paXECHUU MPEACTABICHA y3JI0M, TO IS
MOJICIIUPOBAHUSI COCIUHECHHUS MEXAYy IMOAAIONMM TPyOOMpPOBOJOM OJHOTO Yy4yacTKa U
oOpaTHBIM  TPyOONPOBOJOM  APYrOro y4yacTKa OJHOTO JJIEMEHTAa  «IIePEMBIUKay

HegocTaTouHo. [ToHamo0sTCs elle ABa y4acTka: OJMH TOJIBKO MOAAIONINNA, IPYTON - TOJIHKO

00paTHBI.

Pucynok 14. Coennnenue Me:kay noJa0mMM TPyOONPOBOAOM OJHOI0 YHACTKA U 00PaTHBIM
TPYOONIPOBOAOM APYIroOro y4acrka

HacocHag ctanuus

14



Hacocnaa cmanyua — CUMBOJIBHBIN OOBEKT TEIJIOBOM CETH, XapaKTepU3YIOIIUNCs

3aJIaHHBIM HAIIOPpOM HJIN HaHOPHO'paCXOHHOﬁ XapaKTepHCTHKOfI YCTAHOBJICHHOI'O Hacoca.

Hacocnasi cTaHIus B OJTHOJIMHEWHOM M300PaKEHUU TIPEJICTABIISETCS OJHUM Y3JIOM.
B 3aBucuMoCTH OT TaOJMYHBIX TTAPAMETPOB ATOTO y3Jia HACOC MOKET OBITh YCTAHOBJICH Ha
MOIAIOIIEM HJIK OOpaTHOM TPYOOIpPOBOJE, JIMOO0 HAa 000UX TPYOONPOBOAAX OJHOBPEMEHHO.
J111s1 3a1aHus HATPaBJICHUS ACUCTBUS HACOCA B 3TOT Y3€JI TOJIBKO OJIMH Y4aCTOK 0053aTEIIBHO

AOJDKCH BXOAWUTH U TOJIBKO OAWH Y4aCTOK JOJIKCH BBIXOJUTh.

Ot e P et

e e el e )

Pucynoxk 15. Hacocnasi cranuust

Hacoc MoxxHO MoaennpoBath AByMs criocobamu: Tu00 Kak uaeaabHOE YCTPOUCTBO,
KOTOpO€ H3MCHSET JaBJICHHE B TPYOOINpPOBOAC Ha 3aJlaHHYIO BEIMYMHY, JHOO Kak
YCTPOUCTBO, paloTaloliee C YYETOM pEalbHOW HAMOPHO-PACXOJHOM XapaKTePUCTUKHU

KOHKPCETHOI'O Hacoca.

B nepBom ciyuae mpocTo 3a7aeTcsl 3HaU€HHUE Haropa Hacoca Ha MOJAI0IIEeM W/UIH
obpatHOM TpybOorpoBoe. Eciu 3HaueHne Haropa Ha OJHOM U3 TPYyOOTIPOBOIOB PABHO HYIIIO,
TO HACOC Ha ATOM TPYOOIIPOBO/JIE OTCYTCTBYET. Eciii 3HaueHue Haropa OTpUIATEeNIbHO, TO ATO

03HAYaeT, YTO Hacoc paboTaeT HABCTPEUy BXOJSIIEMY B HETO y4acTKy.

H=10m H=—10m
¥ —t— -'--I—I-—O {)—l——f_'_-—.l-—(}
=—10mn H=10mn

e D

1l 20Tl ! 1
20 | |

4 20
20

Pucynoxk 16. IIbe3omeTrpuyeckune rpadpuku

Ha pucynke 16 BuIHO, Kak pa3IWyHbIE HAMPABJICHUS YYaCTKOB, BXOJALIUX H
BBIXOJSIIMX M3 HAcOCa B COYETAHWM C Pa3HbIMU 3HAKaMU HAIopa, BIMUSIOT HA Pe3yJbTaT

pacueTa, 0TOOpaKEHHBIN HA MHE30METPUUECKUX IpadrKax.
15



Korz[a 3a1aCTCA TOJIbKO 3HAYCHHUEC HAIIOPAa HAa HACOCC, OHO OCTACTCA HCU3MCHHBIM HC

3aBUCHMO OT IIPOXOAAIICTO 4CPC3 HACOC pacxoaa.

Ecnu monenupoBath paboTy Hacoca ¢ yuetoM ero QH xapakTepucTHky, TO ClaeayeT

3aJ1aTb paCXOJbl U HAIIOPBI HA I'paHHUIAX pa6oqe171 30HBI HACOcCa.

Hmax -

Hmin “‘-\\

GCmin Ghax
Pucynok 17. HanopHo-pacxoaHasi XapaKTepucTHKA HAcOca

[To 3amaHHBIM JOBYM TOYKaM OMpeAeNsercs mapadoja ¢ MakCHMyMOM Ha OCH
JaBICHUH, 1O KOTOPOM pacueT W OyneT OmpeAeisaTh Halmop Hacoca B 3aBUCHMOCTH OT
pacxona. CienyeT OTMETHTb, YTO XapaKTEpUCTHKA, 3aJaBacMasl TaKuM 00pa3oM, MOXKET
OTJIMYAThCSl OT pealbHOW XapaKTEPUCTHKU Hacoca, HO B IMpefenax pabouei obmactu obe
XapaKTEePUCTUKN MPAKTUYECKH COBMAJArOT. [l omucaHWs HECKONbKUX MapajuieIbHO
pa0oTalomuX HACOCOB JOCTATOYHO 3aJaTh MX KOJMYECTBO, M pe3yibTHpPYIOIIas

XapaKTepUCTUKaA OyAET oNpesesieHa IPU pacueTe aBTOMaTHYECKU.

Tak kak Hanmopkl Ha TpaHUIAX pabouei 06IacTu Hacoca OepyTes U3 CIPaBOYHUKA U
BCET/Ia TOJIOKUTENBHBI, TO HAlpaBICHHWE NEHCTBUS TAaKOTO Hacoca OyAeT OmpenensThes

TOJIBKO HAIIPaBJICHUCM BXOJAIICIO B Y3€JI y4aCTKa.

JApoccenupyroimme ycTpoucTBa

Jlpoccenupyroniye ycTpoicTBa B OJHOJIUHEMHOM MPEACTABICHUU SIBISIOTCS Y3JIaMU,
HO BO BHYTPEHHEH KOJMPOBKE — 3TO JOTOJHUTEIbHBIE YYaCTKH C TOCTOSHHBIM WM
NEPEeMEHHBIM COMPOTUBIEHUEM. B apoccenupyrommii y3en o0s3aTenbHO JOJIKEH BXOAUTH

TOJIBKO OJIUH Y4YaCTOK, U TOJIbKO OJIMH Y4aCTOK M3 y3Jia JOJI’KCH BBIXOOUTb.
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Pucynoxk 18. JIpoccesupyomue ycTpoiicTBa

JApoccenbHasi maiioa

Jlpoccenvnasa wmaiiéa — 3T0 CUMBOJIBHBIN 00BEKT TEIUIOBON CETH, XapaKTEPU3YEMBIii
(buKCUpOBaHHBIM COMPOTUBIIEHHUEM, 3aBUCSIINM OT AUaMeTpa maiosl. JlpoccenbHas maiiba
MMEEeT JIBa pexuMa paboThl: BEIYMCIIsIEMas U yCTaHABIMBaeMasl. Y cTaHaBIMBaeMas maioa —
ATO HEPETYIHUPYEMOE COMPOTHUBIICHHE, TO BETUYMHA TaCUMOT0 MIAai00i Haropa 3aBUCHUT OT

KBaJipaTa, MPOXOASILIEro yepes maidy pacxoja.

BeivHcnAEMan Wanba

| } YoTaHaBnuBaeMan Wainba

Pucynok 19. YcioBHoe npeacTaBiieHne maiobl

Ha pucynke BUIHO, KaK MEHSIOTCS TIOTEPH Ha I1aiibe, yCTaHOBJICHHON Ha TIOJAI0IIEM

TpyOOIIPOBOJIE, IPU YBEIUYEHUH pacXoja dyepe3 Hee B JIBa pasa.
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Pucynok 20. XapakTepucTHKH APOcce/IbHBIX A0
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Peryasitop naBJjieHust

Pezynamop oOaenenus - yCTpOMCTBO C NMEPEMEHHBIM COIPOTHUBIEHUEM, KOTOPOE
MO3BOJISIET OJIEPKUBATH 3a/IaHHOE JTaBJIEHUE B TPYOONPOBO/IE B ONPE/IEIEHHOM JIMaIla30He
U3MEHEHHUs pacxoja. PeryisTop gaBieHHsI MOKET YCTAaHABIMBATHCS KaK HA MOJAIONIEM, TaK

¥ Ha 0OpaTHOM TPYOOIPOBO/IE.
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Pucynok 21. Peryastop naBJieHust

Ha pucynke 21 moka3aHo, 94TO ITPH YBEITMYEHUH B JIBA Pa3a pacxoja uepe3 perysTop,
YCTaHOBJICHHBI B OOpaTHOM TpPyOOIPOBOJE, MaBJICHHE B PETYIUPYEMOM Y3Jie OCTaeTcs

ITOCTOSHHBIM.

BenuunHa CONpPOTHUBIIEHHS PETYJIATOpPa MOXKET HW3MEHATHCS B Mpefesax oOT
OECKOHEYHOCTH /10 COMNPOTHUBIICHHSI TMOJHOCTBIO OTKPBITOTO perynsropa. Eciam ycnoBus
paboThI CETH 3aCTaBISIOT PErYJSTOP MOJTHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETyJIUPYEeMbIi TPOCCENUPYIOLIUN y3eTl.

PeryJisiTop pacnoJjiaraeMoro Hamopa

Pecynamop pacnonazaemozo nanopa — 3To CUMBOJIBHBIN OOBEKT TEIUIOBOW CETH,

NOJIJIEP’KUBAIOIIMN 3a/IaHHBIN pacIioyiaraeMblil Harmop nocie ceosl.

Pabora perymaropa pacmosaraeMoro Hamopa aHaJOTHYHA padoTe peryisropa
JIABJICHUS, TOJIBKO B ATOM CIIydae PEryysaTop CTapaercsl Iep:KaTh MOCTOSHHOM 3a/laHHYIO

BCIIMYMHY pacriojaracMoro Haropa.

18



E perynaTop pacnonaraeMoro Hanopa Ha nogaoiem TpyGonposoje

E PEryNATOP pacnonaraemoro Hanopa Ha oGpaTHom TpyBonposoje

PucyHnok 22. Ycj0BHOe npeacTaB/eHHEe PeryJIATOPOB HAMopa

Peryasitop pacxona

Pezynamop pacxoda — 5T0 CUMBOJIbHBIN OOBEKT TETNIOBOM CETH, OEP>KUBAIOIINNA

3aJIaHHBIM IIOJIB30BATCIICM paCXo TCIINIOHOCUTCIIA.

PerynsaTop MOXHO yCTaHaBIMBaThb KakK Ha IIOJAIOIIEM, TaK M Ha OOpaTHOM
TpybomnpoBone. K pabore perymaropa pacxoma MOXKHO OTHECTH BCE CKa3aHHOE IIpo

PETYJIATOPHI JaBICHHUS.

ﬁ perynaTtop pacxoga Ha nogatowem Tpybonposoge

ﬁ perynaTop pacxoaa Ha obpaTHoM TpyBonposoae

PucyHnok 23. YcioBHoe npecTraBiieHie peryJissiTopoB pacxojaa

B cymectByromux 6a3zax nmanHbix «ZULU» mnpenycMmaTpuBarOTCsl CTaHIApTHBIE

XaApaKTCPUCTHUKU I10 ITPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEMIOCHAOKEHHS.

CocTtaB MH@OpMAIMU MO Ka)XJAOMYy THUIY OOBEKTOB HOCHT KaK HMH()OPMATHUBHBIM
XapakTep (Hampumep: i1 UCTOYHUKOB - HAaUMEHOBAHHUE MPEANPUATHSA, HAMMEHOBAHME
UCTOYHUKA, JJI MOTpeOuTeNei - aapec y3iia BBOJa, HAMMEHOBaHUE y3ja BBOJA U T.J1.), TaK U
HEOOXOAUMBIN 11 (PYHKIIMOHUPOBAHMS PACUETHON MOJETH (Hampumep: A UCTOYHUKOB -
reojie3nyueckasi OTMETKa, pacyeTHas TeMIepaTypa B MOJAroIleM TPpyOOIpoBOJe, pacyeTHas
TeMIiepaTypa xoJioaHo# Bojibl). [loHOTa 3amoHeHus 6a3bl TaHHBIX 10 MMapaMeTpaM 3aBUCUT
OT HA&JIWYUS MCXOJHBIX JaHHBIX, IPEIOCTABICHHBIX 3aKa3uMKOM M ONPOIICHHBIMU

CY6’B€KT3MI/I CHCTEMBI TEINIOCHA0KEHHUS HACEIIEHHOTO ITYHKTA.

[Ipu >xenaHuM MOJIB30BATENA, B CYIIECTBYIOIIME 0a3bl JAHHBIX MO OOBEKTaM CETH

MOXKHO )IO63,BI/ITI) JOITIOJIHUTCIIbHBIC I10JIA.

3.3. IlacmopTH3amusi U ONMMCAHHME PACYETHBIX €IUHUI] TEPPUTOPHAIHLHOIO
AeJICHUsI, BKJIYAasl A/AMUHUCTPATUBHOE
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9H6KTpOHHa${ MOJACIBb ITO3BOJACT HArJIAAHO Ha TOIIOOCHOBE CCJIIBCKOI'O ITOCCIICHUSA
pasrpaHuiduTb W IACIIOPTH3UPOBATH CAWHHUIBI TCPPHUTOPHAIIBHOIO IOCJICHHA. Takumu

T'paHuIaMu TCPPUTOPHUATILEHOTO ACIICHUA MOTYT SABJIATHCA:

—  KaJacTpOBbIE KBapTaJbl;
—  TEIUIOCETEBBIE PAliOHBI;
—  IUIAHUPOBOYHBIE PAWOHBI;

- AJIMUHHUCTPATUBHBIC paﬁOHBI.

Certka palloHUpOBaHUs, HAHECEHHAS B DJIEKTPOHHON MOJIEIIH, MTO3BOJIAET IPUBS3AThH
0a3y TaHHBIX, COCTOAIIYIO U3 CBEJICHUM, BXOAIIUX B MACIOPT €AUHUIBI TEPPUTOPUATIBHOTO
JIeJICHUS, K TJIOIIaTHOMY OOBEKTY, ONPEICIIAIOIIeMY IPaHUIlbl 3TON eTUHHULIBL. ['paduyueckw,

AIMUHHUCTPATUBHOC ACJICHHUEC CCIIbCKUX MMOCEJICHUM

3.4. T'mapaBjiMYecKHil pacueT TeIJIOBBIX ceTell  JI000ii  cTemeHu
3aK0JIbIOBAHHOCTH, B TOM 4YHCJ/Ie THAPABJIMYECKHIl pacyeT NPpH COBMECTHOI padore
HECKOJIbKHX HCTOYHMKOB TENJI0OBOH YHEPTHH HA €INHYIO TeIIOBYIO CeTh

TennmoruapaBirueckuii pacyeT MpoOrpaMMHO-pacueTHoro komruiekca ZuluThermo
BKJIIOYAET B ce0s1 MONHBIA HA00p PYHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLIUE UM
MH(OPMALIMOHHBIE CTPYKTYpPhI 0a3bl JaHHBIX, HEOOXOAUMBIX JUIsl THIPABIMYECKOIO pacyera

U MOIACINPOBAHUA TCIIJIOBBIX ceTel.

PaBMepHOCTI) PACCYHUTBIBACMBIX TCIIJIOBBIX CCTeﬁ, CTCIICHb UX 3aKOJIBIIOBAHHOCTH, a

TaKXKC KOJINYCCTBO TCIINIOMCTOYHUKOB, pa60Ta}01uI/1x Ha 06111}/}0 CCThb - HC OI'PAaHUYCHEI.

[locne co3maHusi pacueTHOM MaTeMaTHuecKOW MojeNnu ceTd U (OpMUPOBAHUS
NacropTU3ALNU KaXI0T0 00BEKTa CETH, B MOJYYUBIICHCS SIEKTPOHHON MOJENTU TOCEICHUs

MOT'YT BBIIIOJTHATHCA PA3JIUYHBIC TCINIOTUAPABINYCCKHAEC PACUYCTEI.

Pacuer cucrteM TEmIOCHAOXKEHUSI MOXET IMPOU3BOAUTHCA C YYETOM YTEueK U3
TEIUIOBOW CETH U CHCTEM TEIUIONOTPEOIeHHUs, a TAKKE TEIUIOBBIX MOTEPh B TPYOOIPOBOIAX
TEIUIOBOM ceTH. PacyeT TemaoBbIX MOTEph BeAETCA JMO0 MO HOPMATHUBHBIM MOTEPSM, MO0

10 (PaKTUIECKOMY COCTOSIHUIO U30JISALIUY.

Pe3ynbTaThl pacueToB MOTYT OBITH 3KcmopTtupoBanbl B MS Excel, Harmsgxo
NPEJCTaBICHBl C MOMOIIBI0 TEMATUYECKOW PACKPACKH M THE30METPHUYECKUX Tpa(HKOB.
Kaprorpaguueckuii Marepuasl U cxema TEIJIOBBIX CETe MOXET ObITh OOpMIIEHA B BHUJE

JOKYMCHTA C UCITOJIb30BAHUCM MAKETa ICHYATHU
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B mactosmee Bpemss B coctaB pacdetoB [IPK Zulu Thermo Bxomut 6 Tumnos

THAPABIMYCCKOIO pacucTa:

. HaJIaJIOYHbIN pacyeT;

. IIOBEPOYHBIN pacyer;

. KOHCTPYKTOPCKHH pacyer;

. pacueT TeMIepaTypHoro rpaduka;

. pacyeT HaJAe)KHOCTH;

. pacdeT HOpMAaTUBHBIX MOTEPH TEILIA YEPE3 U30IALUIO.

Hananounblii pacyeT TenJI0BOM CeTH

[lenpro HaMagOYHOrO pacuyera sIBISETCS oOecredeHUue NOTpeOuTeseld pacuyeTHbIM
KOJINYECTBOM BOJIbl U TEIIOBOW 3HEpruu. B pesynprare pacuera ocymiecTBisieTcss oadoop
AIIEBATOPOB U HUX COINEN, IMPOU3BOJAUTCA PACUET CMECHUTENIbHBIX U APOCCEIUPYIOIMIHNX
YCTPOUCTB, OMNpeAessieTcs] KOJIMYECTBO U MECTO YCTaHOBKHM JpocCeNbHBIX mIaifd. Pacuer
MOKET MPOU3BOJIUTHCA IMPU HM3BECTHOM pACIIOIaraéMOM Halope Ha MCTOYHHMKE M €ro

ABTOMAaTHYCCKOM HO,Z[60pC B CJIydac, €CJIM 3aJlaHHOI'0 Haltopa HEJOCTATOYHO.

B pesynbrare pacdera onpeensiroTcsl pacXo/ibl ¥ MOTEPH HAIOpa B TPYyOOTIPOBOIAX,
HaTophl B y3/1aX CETH, B TOM YHCJIE pacrojaraéMble Harophl y norpedureneil, remmneparypa
TETUIOHOCUTEIIS B y3J1aX CeTHU (IIPH yueTe TEIJIOBBIX MOTEPh), BETMYNHA H30BITOYHOTO HAIlOpa

y motpebuTenel, TemnepaTypa BHyTPEHHETO BO3IyXa.

JlpoccenupoBaHue M30BITOYHBIX HAIOPOB HAa a0OHEHTCKHX BBOJAX MPOU3BOMIST C
MOMOIIBIO COMEN DJIEBAaTOPOB U JPOCCENbHBIX Imaid. JlpoccenpHble Mm1aiiObl Tiepen
aOOHEHTCKMMHU BBOJIaMU YCTAHABIIMBAIOTCS aBTOMATHUYECKH Ha IMOJAIOIIeM, 0OpaTHOM WU
o0oux TpybOmpoBoJax B 3aBUCUMOCTU OT HEOOXOAMMOTO JIJISi CUCTEMBI THIPABIMYECKOTO
pexuma. [Ipu paboTe HECKOIBKUX UCTOYHUKOB Ha OJIHY CETh ONpPEACINAETCs pacipe/ieieHue
BOJBl W TEIUIOBOW DJHEPrHUM MEXIy wucrouHukamu. l[logBoawrtcst OanmaHc 1o Bojae
OTMHYIIEHHON TETUIOBOW YHEPrUel MeXAy UCTOYHMKOM M MoTpedutensamu. Onpeaenstorcs
NOTPEOUTENM M COOTBETCTBYIOIIMA WM HCTOYHUK, OT KOTOPOTO JaHHBIC MOTPEOUTENH

MMOJIy4arOT BOAY U TCINIOBYIO DHCPI'HIO.
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IToBepo4YHBINA pacyeT TENJIOBOM CETH

[lenpto MOBEPOUHOTO pacyera SBISETCS ompeneieHue (HaKTHUECKHX Ppacxol0B
TEIJIOHOCUTEIII Ha y4acTKax TEIJIOBOM CeTH M y MOTpeOuTeneld, a TakKe KOJIUYECTBE
TEIUIOBOM SHEPruu, MOJIydaeMoW MOTpeOuTeNeM Mpu 3aJlaHHOM TeMmIeparype BOJbI B

TIOJIAfOIIEM TPYOOIIPOBO/IE U pacIiojiaraeéMoM HaIrope Ha NCTOYHHKE.

CoznanHasi MaTeMaTHuecKass UMUTALMOHHAS MOJENb CHUCTEMBI TEIJIOCHAOKEHHUS,
Ciy>Kalas JJisl pelieHus: TOBEPOUYHOM 3aauu, MO3BOJISIET aHATU3UPOBATh THAPABINYECKUHN U
TEIJIOBOM PEXHUM PabOThl CUCTEMBI, a TaK)K€ MPOTHO3WPOBATh M3MEHEHUE TEeMIIepaTyphbl
BHYTPEHHEr0 BO3AyXa y morpebutesneil. PacyeTsl MOTYT MPOBOIUTHCS MPH PA3THUYHBIX
WUCXOJIHBIX JIaHHBIX, B TOM YHCJIE€ aBapUHHBIX CHUTYyallUsX, HANPUMEpP, OTKIIOUCHUU
OTJIEJIbHBIX YYAaCTKOB TEIJIOBOW CETH, MEepeNayd BOJIbl M TEIJIOBOW YHEPTHH OT OJHOTO

HCTOYHHKA K IPYTOMY IO OJTHOMY U3 TPYOOIIPOBOJIOB U T.J.

B pesynbrare pacyeTa onpenenstoTcs pacXobl M IOTEPH HAMopa B TpyOOMpoBoax,
HaIopbl B y3j1aX CETH, B TOM YHUCJIE pacIojiaraéMble HAmophl y MOTpeOuTeneil, Temmneparypa
TEIJIOHOCHTEIIS B y3jaxX ceTH (MpH ydeTe TEIIOBBIX IOTEpPb), TeMIepaTypbl BHYTPEHHETO
BO3JIyXa y MOTpeOUTEeNel, pacxoapl M TEMIIEpaTyphl BOJBI Ha BXOJI€ M BBIXOJIE B KaXKIYIO
cucreMy TteronorpebieHusi. [lpu paboTe HECKOIBKMX HWCTOYHHUKOB Ha OJHY CETh
ONpENICIISIETCSl  pacHpEeNEICHUE BOJbI M TEIUIOBOM SHEPIUU MEXIY HWCTOYHUKAMMU.
[TogBoauTcst GanaHc MO BOJAEC W OTHYIICHHOW TEIUIOBOW JHEPruel MEXKIy HUCTOYHHUKOM H
noTpedutensimMu. OnpenensroTcss MOTPeOUTEeIn W COOTBETCTBYIOIIMA MM HCTOYHHK, OT

KOTOPOI'O JaHHbIE MOTPEOUTENH MOIYUYaAIOT BOJY U TEILUIOBYIO SHEPIHIO.
KoHcTpyKTOpCKHMIi pacyeT TemJioBoi ceTH

Ilenpr0  KOHCTPYKTOPCKOTO  pacuera  sABISAETCA  ONPEACIICHHE  JIUAMETPOB
TpyOONPOBOIOB TYMHKOBOM M KOJIbLIEBOM TEIJIOBOM CETH MPHU MPOITYCKe MO HUM PaCUETHBIX

PacxoJI0B MPH 3aJJaHHOM (MJIM HEU3BECTHOM) paclojaraeMoM Hamope Ha UCTOYHUKE.

JlanHast 3ajaya MOXeT OBITh HCIOJIb30BaHa TMPH BblJaue pa3pelieHus Ha
NOJKIIIOYEHNE MOTPEeOUTENe K TEeIIOBOMW CETH, TaK KaK B KaueCTBE HMCTOYHHKA MOXKET
BBICTYIIATh JIIO00M y3€] CUCTeMbI TEIII0CHA0KEeH s, HallpUMep, TerioBas kamepa. J{is Gonee
FMOKOro pelleHus JaHHOW 3aJaud MPEeAyCMOTPEHAa BO3MOYKHOCTh M3MEHEHHUs CKOpPOCTH
JBUKEHUS BOJABI [0 y4acTKaM TEIUIOBOM CETH, YTO MPUBOAUT K M3MEHEHUIO TUAMETPOB

TpyOOIIPOBO/IA, & 3HAUUT U PACIIOIAraéMOI0 HAlopa B TOUKE MOJKIOYECHHUS.
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B pesynbraTe pacdera onpenensroTcs JUaMeTphl TPYOOIPOBOIOB TEIUIOBOU CETH,
pacrnojlaraeMblii Hafmop B TOYKE MOJKIIOYEHUS, PAcXo/bl, MOTEPU HAMOpa U CKOPOCTH

JBUKEHUS BOJIBI HA YYacTKaX CETH, paclioyiaraéMble Haropbl Ha OTPEOUTETAX.
Pacyer TemneparypHoro rpaguka

Llensto pacuera sIBIsETCA ONPEAEICHHE MUHUMAJIbHO HEOOXOIUMOMN TeMIepaTyphl
TEIUIOHOCUTENSI Ha BBIXOJE€ M3 HMCTOYHHMKA JUIsl 0OecnedeHus y 3aJaHHOro HOTpeOuTes

TEMIIEpaTypbl BHYTPEHHETO BO3/lyXa HE HIKE PACYETHOM.
Pacyer HagexKHOCTH

Llenbto pacyera sIBISETCS OLIEHKA CIIOCOOHOCTH JEHCTBYIOIIUX M MPOEKTUPYEMBIX
TEIUIOBBIX CETeM HaleKHO o0ecrnevyrBaTh B TEUEHUE 3aJJaHHOTO BpEMEHU TpeOyemble
PEXUMBI, MapamMeTpbl M KAayeCTBO TEIJIOCHAOKEHUS KaKJIOro MNOTpeOuTelNs, a TaKxke
000CHOBaHHE HEOOXOJUMOCTH M NPOBEpPKU S(HPEKTUBHOCTH pPEANU3ALUU MEPONPUATHH,

MOBBIIAIONIUX HAJIEKHOCTh TEIUIOCHAOKEHUS TOTPEOUTENEH TEIJIOBOW YHEPTUH.
Pacyer HOpMATHBHBIX MOTEPH TeEILIA Yepe3 U30JISALHNI0

Ilenpro JaHHOTO pacyeTa SBIAETCS ONPENEICHUE HOPMATUBHBIX TEIJIOBBIX IOTEPh
yepe3 M30JILUI0 TPyOOnpoBoOB. TeIuloBble MOTEPH ONPENCNIAIOTCS CyMMapHO 3a Tof ¢
pa3z0uBkoii mo Mecsauam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CYMMapHO MO BCeil
TEIJIOBOM CETH, TaK U II0 KaXKIOMY OTIEIBHO B35STOMY MCTOYHUKY TEIUIOBOW DHEPrUU U
KaXIoMYy ILeHTpaibHOMY TeruioBoMy nyHKTY (LITII). Pacuer mokeT OBITh BBINOJHEH C

Y4€TOM MOIMPaBOYHBIX KO3 (HUIIMEHTOB HA HOPMBI TEILJIOBBIX OTEPb.
Pe3ynbpTaThl BEIIOJHEHHBIX PACUETOB MOXKHO 3KcniopTupoBath B MS Excel.

3.5. MoaeaupoBaHue BCeX BH/JI0B IepPEKJIOYEHU, OCYIIeCTBJsIEMBbIX B
TEMJIOBBIX CeTSAX, B TOM 4YHCJIe TMePEeKJIYeHHH TelIOBBIX HArpy30K MexKIy
HCTOYHHUKAMM TENJI0OBOH YHEPTUHU

[Iporpammuoe  oGecneuenue [IPK  ZuluThermo  mo3Bonsier  mpoBOIUTH
MOJICJIMPOBAHUE BCEX BHUAOB MEPEKIIOUCHHN B «TUApaBiAndeckoil moaenu» cetu. CyTb
3aKJII0YAeTCS B aBTOMATHYECKOM OTCIEKHMBAHUU TPOTPAMMOM COCTOSHUS 3allOPHO-
PETYJIHUPYIOIEH apMaTyphl U HACOCHBIX arperaToB B 0a3e JaHHBIX ONMHUCAHUS TEIIOBON CETH.
Jltoboe mepexioueHHe Ha CXeMe TeIJIOBOW CeTH BJie4eT 3a co0Ooil aBTOMaTHYecKoe
BBHITIOJTHEHUE THIPABIUYECKOTO pacueTa, ¥, TaKUM 00pa3oMm, B JIO00M MOMEHT BPEMEHH

IIOJB30BATCIIb BHAUT TOT l"I/II[paBJ'II/I‘IeCKI/Iﬁ PCKUM, KOTOpHﬁ COOTBCTCTBYCT TCKYLICMY
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COCTOSIHUIO BCEH COBOKYITHOCTH 3aIIOPHO-PETYIMPYIOLIEH apMaTypbl U HACOCHBIX arperaTtoB

Ha CXEME TCIIOBOM CETH.

[lepexntoyeHns MOryT ObITh KaK OJAMHOYHBIMHU, TaK M TPYNIOBBIMHU, I JII0OOOH

BBIOpAaHHOM (TOMEUYEHHON) COBOKYITHOCTH MEPEKITI0YAEMbIX 3JIEMEHTOB.

I[JI)I HACOCHBIX arperaroB M HUX TIpyHnir B MOACINU AOCTYIIHbBI HCCKOJILKO BHUIOB

MEPEKIFOYCHUI:
. BKJIFOUEHUE/BBIKIIIOUEHUE;
. JPOCCEINPOBAHNUE;
. M3MEHEHUE YacTOThl BpalleHUs IPUBOJA.

3aIBUKKH THIIA «JIPOCCEIbY, IOMUMO ABYX KpalHUX COCTOSHUN (OTKPBITA/3aKpbhITA),
MOTYT UMETh IMPOMEKYTOYHOE COCTOSIHUE «IpUKaTa», olpeaesieMoe B JUO0 B MPOLEHTaxX
OTKpBITHSl KJIalaHa, Ju00 B uyMcie 000pOoTOB ITOKAa. IIpy 3TOM COCTOSIHMM 3aJBHXKKa
MOZCIIUPYETCSA CBOUM TUAPABIMYECKUM COIPOTUBIICHUEM, PACCUMTAHHBIM II0 MACIIOPTHOU

XapaKTepUCTUKE KIIalaHa.

HpI/I JI000M MICPCKIIOUYCHNN HACOCHBIX arperaroB B HACOCHOM CTaHIMM WJIKM Ha
HNCTOYHHUKC ABTOMAaTHU4YCCKU IMEPCCUUTBIBACTCA CyMMapHasi pacxoaJHO-HaIlOpHasd

XapaKTEepPUCTUKA BCEHl COBOKYITHOCTH PA0OTAIOIIUX HACOCOB.

Jns peryinsaTopoB AaBIE€HHS W pacxofa IEpPEKIIOUYCHUEM SIBISETCS W3MEHEHUE

YCTaBKHU.

Jlnst motpebuTeneit mepeKIroueHUEM SIBISETCS JT000€ U3 CIETYIONTUX JICHCTBUM:

. BKJIFOUEHHUE/OTKIIIOYEHUE OJJHOTO UITM HECKOJIBKUX BUJIOB TEIUIOBOM HArpy3Ku;
. OTpaHUYEHUE OAHOIO WM HECKOJIBKUX BUJIOB TEIUIOBOM HArpy3Ku;
. U3MEHEHHE  TeMIepaTypHoro rpaduka WiaM  YACTBHBIX  PacxoioB

TCIDIOHOCUTEIIA 110 BUAaM TEIIOBOM Harpys3kKu.

[IpenycmoTpeHa reHepanus CreruaibHbBIX OTYETOB 00 OTKIIFOUEHHBIX/BKITIOYCHHBIX
a0OHEHTaX W y4YacTKax TEIUIOBOM CETH, COCTOSHHE KOTOPBIX HM3MEHUJIOCh B PE3yibTaTe
MOCJIEIHETO MPOU3BEICHHOIO €IMHUYHOIO WIIM TPYIIIOBOIO MEPEKIIOYEHUSI. DTH OTYETHI

MOTYT COJIEpXKaTh JTH00yI0 HH(POpMaIHIO 00 ITUX 00BEKTAX, COMEPKAIIYIOCS B Oa3e JaHHBIX.
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Pexum TUAPABINYCCKOIO MOACIMPOBAHUA ITO3BOJIACT ONICPATHBHO MMOJIYYaTh OTBCTHI
Ha BOIIPOCHI THIIA «Yto 6yz[eT, ecnu...?» OTo JacT BO3MOXHOCTD n30eKaTh OMMOOYHBIX

JICMCTBUI NPU PETYJINPOBAHNN PEXKUMA U NIEPEKIIIOUCHHSIX HA PEAJIbHOM TENJIOBOU CETH.

IToacucrema TUAPABIIMYCCKUX PACUCTOB ITO3BOJEICT MOICIHPOBATH IIPOU3BOJIBHBIC
PCKHUMBI, B TOM YHCJIC aBapHI;’IHBIe U TCPCIICKTUBHBIC. FI/II[paBJII/I‘ICCKOC MOJCIIMPOBAHNC
npearojaractT BHCCCHUC B MOJICIb KAaKHX-TO U3MEHECHUN C 1ICJIbIO BOCITPOU3BCACHUA
PCKUMHBIX HOCJ'IGI[CTBI/Iﬁ 9TUX HSMGHCHHﬁ, KOTOPBIC HCKaXaroT pCaJIbHBIC JaHHBIC,

OIIMCBIBAIOIIUC SKCILTYATUPYCMYIO TCINNIOBYIO CCTh B €€ TCKYILICM COCTOSAHUU.

[TogcucreMa ruipaBIMYECKUX PACUETOB CONECPKUT CIIEHNATIbHBINA HHCTPYMEHTAPHIA,
MO3BOJISIIOIIMM 1711 1IeJIel MOJeIMpPOBaHUs CO3/1aBaTh U aJMUHUCTPUPOBAThH CHELUATbHbIC
«MOJIeNIbHBIE» 0a3bl — HAOOPHI JAHHBIX, KJIOHUPYEMbBIX U3 OCHOBHOW (KOHTPOJHHOM) 0a3bl
JAHHBIX OMHUCAHUS TEIJIOBOM CETH, Ha KOTOPBIX MPEAYCMaTPUBAETCS MPOU3BEICHUE JTHOOBIX
MaHUTYJSAIUNA 0e3 pucka UCKa3UTh WIH MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MexaHu3M
TaK)ke 00eCleuynBaeT BO3MOKHOCTh OCYIIECTBICHHUS CPAaBHUTEIBHOTO aHAIM3a Pa3IMYHbIX
PEXXUMOB pabOTHI TEIJIOBOM CETH, PEAIM30BAHHBIX B MOJIEJIBHBIX 0a3ax, Mexay coboil. B
YaCTHOCTH, HAIJISIAHBIM AHAJIMTUYECKUM HMHCTPYMEHTOM SIBIISIETCSI  CPaBHUTEJIbHBIM
IbE€30METPUUECKHM TpauK, Ha KOTOPOM IPUBOJATCA U3MEHEHUS TUAPABINYECKOTO PEKUMA,

MMpon30MCAIICC B pC3YyJIbTAaTC TCX UJIN MHBIX MEIHPIHy.IIﬁILIPIfI.

3.6. Pacuyer 6aj1aHCOB TeIJIOBOI YHEPIrHH MO HCTOYHUKAM TEIJIOBOM IHEPrum
U 110 TEPPUTOPHATBLHOMY NIPU3HAKY

Ilenpro AaHHOrO pacyera SBISETCS pacyeT CYLIECTBYIOIIMX M IEPCHEKTUBHBIX
noTpeOHOCTE! B TEIUIOBOM SHEPrUM NOTpPeOUTENel B KaXJA0M CyOBEKTE OKpYra, C LEJIbI0
YCTAHOBJIEHUS JIOJIM IOJE3HOTO OTIYCKa TEIUIOBOM SHEPrMU B CETh U 3HAYEHHMM IOTEph

SHEPIUM.
Pe3ynbTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KciopTupoBath B MS Excel.

3.7. Pacyer morepp TeNJOBOl JHEPruM 4epe3 H3OJALMI0O M C YyTeYKaMH
TeNJIOHOCUTEJIS

Ilenpro JaHHOTO pacyeTa SBJISAETCS ONPEIEICHHE HOPMATUBHBIX TEIUIOBBIX MOTEPD
yepe3 M30JLILIUI0 TPyOOnmpoBOIOB. TeIuioBble MOTEPH OMPEICNAIOTCS CyMMapHO 3a TOJ C
pa3z0uBKoii Mo Mecsauam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO Kak CYMMapHO 1O BCeil

TEIJIOBOM CETH, TaK U II0 KAXKIOMY OTIEIbHO B3STOMY MCTOYHUKY TEIUIOBOM DHEPIMU U
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KaxaoMy meHTpaibHoMy TermioBomy myHKTY (LITII). Pacder mokeT OBITH BBIMIOTHEH C

YUCTOM IIOIIPAaBOYHBIX KOB(i)(bI/II_II/IeHTOB Ha HOPMBI TCIINIOBBIX IIOTCPD.

[IpocMoOTpeTh pe3ysbTaThl pacuyeTa MOKHO KaK CYMMapHO IO BCEH TEIJIOBOM CETH,
TaK W 10 KaXJOMYy OTHEJIBHO B3STOMY HCTOYHUKY TEIUIOBOM JHEPIMM M KaXIOMY
neHTpagpHoMy TerioBoMy nyHkTy (L[TII), a Takke no pa3auyHbIM BiaAeIbLaM

(bamaHcoaepkaTensaM) y9acTKOB TEIIJIOBOM CETH.

B03MO)HO KOMPOBAaHUE UCXOAHBIX JAaHHBIX OT 0JHOro ucrounuka minu L{TII cpazy
BceM oObekTaMm, oTaeiabHo ucTtouHukaM, L[TII mo koutypy otomuenus wim ['BC. Takke
Pe3yNbTAThI BHITIOJHEHHBIX PacYeTOB MOXKHO MTOCMOTPETh AKcnopTupoBath B MS Excel. Ha
pUCYHKE 24 IpUBEICHBI PE3yIbTaThl pacueTa MOTePh TEIUIOBOW YHEPTHH Yepe3 MO0 U

C YTCUKaMH TCILJIOHOCHUTCIIA.

Pacuer HopMaTHEHBIX TENNOBLIX NOTEPL n
B- Tennosas ceTb Mpaguir Cpeareronossie e C S
|- KomensHan ME 1 THE -26.0 Teo 950 Twe B85 Trper |20 s =
~umn-3 Taoa 1500  Tee 200 Trog [52.0 Troge [10.0 Ll
..... Hm :I3 e Tof 0o Toth 190 (®) CyrnaapHsie o noacer
. ofp ofip .
L UTN -1 (7BO) (D) Mo aaHrary yzny
- UTn -2 A Nonpasousssi ko3 SEUUHEHT Ha HOPME TENAOBSIX NOTERL B nagenbuer
----- uTn -2 recj
A Puccrue saronosku e otuere (Bce enagentus) i
N. Mpo.. Ts |Trp |Trnoa |TeGp | Txe | Qnoa Mkan| Qobp Mkan Gyt noa T |QyT_noa ... GyT_o6p T | QyT_obp ...| GyT_noT T | QyT_noT ...
‘0 744 78 00 1026 542 50 967 415 186.2 182 152.0 54 3208 187
neo 78 00 60D 00 50 0D 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pespane 0 672 78 00 1026 542 00 §&74 374 168.2 17.3 1734 54 2897 208
nao 78 00 &0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr O 744 -39 00 91 505 00 880 w7 187.7 17.3 1924 57 3208 16.3
nao -39 00 600 00 00 0O 00 0.0 0.0 0.0 0.0 0.0 0.0
Aopere O 720 31 00 728 435 00 694 298 1839 134 186.7 81 3104 15.8
nao 31 00 600 00 OO0 OO 00 0.0 0.0 0.0 0.0 00 0.0
Mat 0 4 98 00 537 30 00 03 0.1 10 0.1 10 0.0 3208 16.3
N 740 9% 00 600 00 00 G&G6 15.8 150.4 114 193.7 0.0 0.0 0.0
Wore o0 150 00 379 292 00 00 0.0 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 00 600 00 00 648 15.4 185.3 111 188.5 0.0 0.0 0.0
Mo ne ] 178 00 287 24% 00 0O 0o 0.0 0.0 0.0 0.0 3208 163
N 744 178 00 600 00 00 669 159 1915 115 1947 0.0 00 0.0
deryer O O 160 00 347 278 00 00 00 0.0 0.0 0.0 0.0 3208 163
n 744 160 00 600 00 0.0 66.9 1539 191.5 115 1547 0.0 0.0 0.0
Centafips O 700 105 00 505 346 00 454 212 181.0 3.1 182.2 B3 304 15.8
n zo 109 00 600 00 00 1.8 04 51 0.3 52 0.0 0.0 0.0
Owrefpe O 744 49 00 678 415 00 E74 289 150.6 128 1831 3.0 3208 16.3
nao 45 00 600 00 00 0.0 [111] 0.0 0.0 0.0 0.0 0.0 0.0
HosBpe O 720 03 00 823 470 00 772 31 1825 150 186.4 88 3104 15.8
nao 43 00 &0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Oewatipe O 744 50 00 957 516 00 305 &8 187.3 17.8 1923 93 3208 16.3
nao 50 00 &0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 8935 3318 22327 1669 22764 637 37766 2007

TENJIOHOCUTCJIA

3.8. Pacuer nmoka3zaresieil HAIeKHOCTH TEIJIOCHAOKEHUSA

Pucynok 24. Pe3ybTaThl pacyera norepb TeNJ0OBOH IHEPrUU Yepe3 U30JISIIHI0 U € YTeYKaMHu

Lenpto pacuera siBsIeTCS] OLIEHKA CIIOCOOHOCTH JIEUCTBYIOLIUX M MPOEKTUPYEMBIX

TEIJIOBBIX CETeH HaJeKHO OOecrevyrBaTh B TEUEHHE 3aJaHHOIO BPEMEHU TpeOyemble

PCKUMBI, IapaMCTPbl W Ka4YCCTBO TEII0CHA0KEHHS KaxXaoro HOTpC6I/ITeJ'I$I, a TaKXKCEC
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000CHOBaHHE HEOOXOIUMOCTH W TPOBEPKU APPEKTUBHOCTU peaTu3aluu MEepONpHUsITHH,

IIOBBIIIAIOMNX HAACKHOCTD TEII0CHA0XKCHUS HOTpC6HTCJ'I€I>i TEILUIOBOM OHCPI'UU.

OHCHKa HaACKHOCTH TCIIJIOBBIX cerent OCYHCCTBIIAACTCA 110 pC3yjibTaTaM CpaBHCHUA
PaCUCTHBIX 3HAUCHUHN MOKa3aTeled HaJAeKHOCTHU C HOPMHUPOBAHHBIMU 3HAYCHUSAMHU I3THUX

[oKa3aTejeil B COOTBETCTBUM € mostoxeHuamu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME HEOOXOJUMOCTH  pealM3allid  MEPONPUSITHHA, IMOBBIIIAIOIINX
HAJICKHOCTh TEIJIOCHAOXKEHUsI TOTpeOUTENeH TEIUIOBOM HSHEPruu, OCYIIECTBISETCA IO

pe3yjibTaTaM Ka4CCTBCHHOI'O aHAJIN3a ITOJIYYCHHBIX YHCJICHHBIX 3HAYCHUM.

[TpoBepka 3 (HEeKTUBHOCTH peanu3alui MEPOIPUATHI, TOBBIIAIONIIUX HAJACKHOCTh
TEIJIOCHAOXKEHUST ~ MOTpeOUTeNneld, OCYIIECTBISIETCS IyTEeM CpPaBHEHHS  HCXOJHBIX
(MONMy4eHHBIX [0 pealn3alyy) 3HAYCHUW I[IOKa3aTeJedl HaJAeKHOCTH, C PACUETHBIMU
3HAQYCHUSIMU, TIOJYYEHHBIMU TIOCJE peanu3anuu (MOAEIUPOBAHUS peaTu3aliu) 3THUX
MEPONPUSATHH.

3.9. I'pynnoBbie H3MeHEHHUS] XaPAKTEPUCTUK 00HEKTOB (YYACTKOB TEIJIOBbIX

ceTeil, moTpeduTesieil) MO 32JaHHBIM KPUTEPUSIM € MHeJbI0 MOJAETHPOBAHUS
Pa3IHYHBIX MEPCNEKTUBHBIX BADUAHTOB CXeM TeMJI0CHAOKeHU s

JIaHHBII UHCTPYMEHT MPUMEHUM [JIs1 Pa3JIMUHBIX LI€JIel U 3a7a4 TUIpaBIndeCcKOro
MozenupoBaHus. (OCHOBHBIM IMpeJIHA3HAYCHUEM SIBJISIETCS KalMOpOBKA  pacyeTHOU
THJIPaBINYECKON MOJIEIH TETUIOBOM ceTu. TpyOonpoBo/ibl peaibHOM TEIIOBOM CETH BCETia
UMEIOT  (U3MYECKHE XApAaKTePUCTHKH, OTJIMYaAloIIMecs OT TPOEKTHbIX, B CHIY
IPOUCXOJAUIMX BO BPEMEHM HW3MEHEHHH - KOPpPO3MM U BBINAJCHUS OTJIOKECHMIA,
OTpaXKaroUIMXCSd HAa W3MEHEHWHM OHKBHUBAJICHTHOM IIEPOXOBATOCTHU U  yMEHbILIECHUU
BHYTPEHHErO0 JUaMeTpa BCIEACTBUE 3apacTaHusd. OTH U3MEHEHMs BIHAIOT Ha
T'UPaBINYECKUE COIPOTUBIICHHS Y4aCTKOB TPyOOIPOBOOB, U B MacIITabax TEMJIOBOM ceTh
3aHEBCKOTO TOPOJICKOIO TMOCEJNEHHS] 3TO MPHUBOJUT K 3HAYUTENBHBIM DPACXOKIECHUSM
pE3yJIbTaTOB T'HAPABIMYECKOrO pacyeTa IO «IPOEKTHBIM» 3HAYEHUSM C peajlbHbIM
THJIPaBIMYECKUM PEKUMOM, HAOJII01aeMbIM B KCIUTyaTUpyeMoi TerioBoit cetu. C npyroit
CTOPOHBI, U3MEPUTH JEHCTBUTENbHBIC 3HAUEHUS IIEPOXOBATOCTEN U BHYTPEHHUX JUAMETPOB
Y4acTKOB JEUCTBYIOIIEH TEIJIOBOM CETH HE MPEACTABISIETCS BO3MOXKHBIM, IMOCKOJIBKY 3TO
noTpe0oBasio ObI MACCOBOTO BCKPBITUS TPYOOIPOBOIOB, UTO BPAL Jin peanu3yemo. [loatomy
3TH 3HAYEHUS MOXXHO JUIIb KOCBEHHBIM OOpa3oM OLEHUTh Ha OCHOBAaHUHM CPAaBHEHUS

peanbHOro (HaOJIIOJAEMOr0) THUIPABIMYECKOIO pPEXMMa C pe3yJbTaTaMU pacyeToB Ha
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FHI[paBHH‘{CCKOﬁ MOJICJIN, 1 BHCCTU B PACUCTHYIO MOACIIb COOTBCTCTBYIOIIUC ITOIIPABKH. B

9TOM, B IICPBOM HpI/I6J'II/I>KeHI/II/I, " COCTOMUT ITpOoHCCC KaJ'II/I6p0BKI/I.

NHCTpyMEHT  TIpyNIIOBBIX  ONEpAallMii  NO3BOJSAET  BBINOJIHUTH  HU3MEHEHHE
XapaKTEPUCTUK Ul MOAMHOXKECTBA YYaCTKOB TEILUIOBOM CETH, ONPEHEIAEMOrO 3aJaHHBIM

KpUTEpUEM OTOOPA, B YACTHOCTH:

. 1o Bceil 0a3ze JaHHBIX ONMHMCAHUS TETJIOBON CETH;

. 110 OJTHOM U3 CBSI3HBIX KOMIIOHEHT TETJIOBOM CETH (TEIJIOBOM 30HE HCTOYHUKA);

. Mo  HEKOTopol  rpaduueckoi  oOnacTd, 3aJaHHOW  MPOU3BOJIBHBIM
MHOTOYTOJIbBHUKOM;

. BJ10JIb BEIOPAHHOTO MYTH.

HpI/I 9TOM Ha 000 u3 BBIIICTICPCUUCIICHHBIX «IIPOCTPAHCTBCHHLBIX» KPUTCPHUCB

MOKET OBITh HaJOXK€HA CYNEPIO3UIMS KpUTEpPHEB OTOOpa MO KIACCU(PUUIUPYIOMINUM

HpU3HAKAM:

. 0 TMOJAIOIIMM WM OOpaTHBIM TpPyOONpOBOJaM TEIJIOBOW CeTH, JUOO
CUMMETPHUYHO;

. 0 BHUJY TEIUIOBBIX ceTel (MarucTpajbHbIE, pacHpEEIUTEIbHBIE,
BHYTPUKBapTAJIbHBIE);

. 10 Y4acTKaM TEIJIOBOM CETH ONPEJEIIEHHOIO YCIOBHOTO AUAMETPA;

. 10 Y4acTKaM TEIUIOBOM CETH ¢ ONpe e ICHHbIM THUIIOM MPOKIIAIKH, U T.1I.

Kputepun otbopa MOryt ObITh HPOU3BOJIBHBIMH TPU COOIIOCHUH OCHOBHOTO
TpeOoBaHus: UHPOpMaIUs, HA OCHOBAHUM KOTOPOW CTPOUTCS OTOOp, JODKHA B IBHOM BHJIE

IMPUCYTCTBOBATH B IMACIIOPTHLIX OIIMCAHUAX YHACTKOB TEIIOBOM CETH.

JUId y4acTKOB TEIUIOBBIX CETEH, OTOOPAaHHBIX IO OINPEIEIIEHHON COBOKYITHOCTH

KPUTEPHEB, MOXKHO IPOU3BECTH JIFOOYIO U3 CIEAYIOLIUX ONEpaLvii:

. U3MEHEHHE SKBUBAJICHTHOHN IIEPOXOBATOCTH;

. U3MEHEHHUE CTETIeHH 3apacTaHus TPyOOIPOBOIOB
. U3MeHeHHe KO (UIIMEHTa MECTHBIX MTOTEPh;

. U3MEHEHHUe crocola pacueTa COMPOTHBICHHS.
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Ilocnie mpoBeneHMsI cEpUM M3MEHEHUH XapaKTEPUCTUK y4acTKOB TPyOOIPOBOJOB
TEIJIOBOM CETH aBTOMATUYECKU IIPOU3BOAUTCSA THUIPABIUYECKUM pacyeT, pe3yabTaThbl

KOTOPOro Cpasdy KC NOCTYIIHBI U1 BU3yaJIn3alliui Ha CXEMC U aHaJIn3a.

[TockonbKy HpU HM3MEHEHHUHM XapaKTEPUCTUK YYaCTKOB CETH TEIUIOBOM CETH HX
nacropra He MOJUPUIUPYIOTCSA, B JIOOOH MOMEHT MOXHO BEpPHYTHCA K HCXOTHOMY
COCTOSIHUIO PAaCUETHOM THUAPABIMYECKOM MOJEIH, ONPEACISIEMOMY IAaCIOPTHBIMU

3HAYCHUSIMU XapPAKTEPUCTUK YYAaCTKOB TEIUIOBON CETH.

3.10. CpaBuuTeJbHBIE MNbe3oMeTpUYecKHe Tpaguku AJas  pa3padoTKu H
aHAJIN3a CHeHapHeB NMepCneKTHBHOI0 Pa3BUTHA TEIVIOBBIX ceTei

lleapt0o  MOCTpOEHHS  NBE3OMETPUUECKOro Tpaduka  sBISETCA  HarjsgHas
WITIOCTPAlUsl pe3ysIbTaTOB T'HMJIPABINYECKOro pacyeTra (HaAJaZ0YHOIO, IOBEPOYHOTO,
KOHCTPYKTOPCKOI'0). ITO OCHOBHOM aHAJUTHUYECKUH HHCTPYMEHT CIEUAINCTa IO

TUAPABINICCKUM pacuCTaM TCIIJIOBBIX ceTel. HpI/I 9TOM Ha 3KpPaH BBIBOOATCA:
L4 JIMHHUA AAaBJICHHUA B I10JAal0IICEM pr60npOBoz[e;

o JIMHUS 1aBJIEHUsI B 00paTHOM TpyOONpOBOJE;

®  JIMHWS MOBEPXHOCTH 3EMJIH;

o JMHUS TIOTEPh HAMOpa Ha maioe;
J BBICOTA 3JIaHUS;

®  JIMHWS BCKUIIAHUS;

®  JIMHHS CTaTUYECKOTO HAIopa;

[[BeT u cTUiIb IMHUM 3aa€TCSl TOJIb30BATEIIEM.

29



Tpagen .
gain =~ [T]-# 00% - S [§ [E W Neeocuerpusecosi rpapue BL-5 "
0 # e 7 +2 @ e .
& o o o
£5 o + +
S0
55
50
I &5
T T T T T e
[ 40
z 3 ] 5 Z £ £
g 5 a - ] ] F
30 T
25
20
15
W T
Hisup=oaa=sg yang Crpegasd TH-1 K- Vipan - Morgna 9 ‘Famd - Maform g TE-29 ¥ Fofas §
feogen-acega pRETE W n 1w ks n L3 e
Monved nanog & oEpaTrou TRFbanpoEogE, W 3 ME 23 324 -1 137 a9
Batnosarasumd sanzg, u R 24768 1085 2TIE 32269 3774 M35
Dvi=a yussTes, u ©E THE 18 12 232 "
DumseTp yuacTea, u 0z 02 0135 ol a1 085
MoTeps =aNcpa B NOZADMEU TRYIONpOBOSE, nTEE 099 0.02s 0269 [ivg] n2E7
NoTegu mancpa 8 clpamou TEySotponsan. u 0543 oBET g Bkl [0 0158
CIIpOCTD ABEEHRT BOgS B NOE TEaSE, W' 122 122 1052 D.Ed LR NESE
CeopocTs Anscmgmm Boge & oS5 TE-a0, ' Az 1z Q825 <[L.7EE QBN 0. 500
WaenLem e Punsie e foTepe = N0 msu .28 .36 15748 1 {F1 ] 20 962
Wagnbene Funefisne foTepe B 00, L T.TTE I S.BIE 10835 75 1239
Pacang B REgacapul TR RofsaBoge, Ti 13448 13448 d5.55 WEG 2244 452
Facaos B oleatrou TEplonpiesge Th me LR 3% 58 206X 1ma L &F

Pucynok 25. [Ipumep nbe3oMeTpuueckoro rpaguka

B Tabmuue mox rpadukoM BBIBOASTCS IS KaXKIOTO y3Ja CETH HaWMEHOBAHUE,
reojie3uueckass OTMETKAa, BBICOTa MOTPEOMTElNs, HAmophl B MOJAOmEM U oOpaTHOM
TpyOOIMpPOBOIaX, BEJIMUYMHA JPOCCEIUPYEMOTO HAmopa Ha maibax y morpeduTeneil, motepu
HATopa 1o y4acTKaM TETUIOBOM CeTH, CKOPOCTH JBWKCHHS BOJIbI HA YIaCTKaX TEIJIOBOW CETH

u T.1. KonnuecTBo BEIBOAMMOM 1o/ rpadukoM HHGOPMAIIUK HACTPAUBACTCS IMTOTH30BATEIIEM.

Taxxe rpaduk MoxkeT oToOpakaTh MajJeHUe TeMIepaTyphl B TEIJIOBOM CETH, MOCIIE
NPOBEACHUSI PAcueTOB C Y4YETOM TEIUIOBBIX morepb. IIpm 3TOM Ha rpaduk BBIBOAATCS
3HAUEHUsl TEMIIepaTyp B Y3JOBBIX TOUKAX IO MOAArOIIeMy M oOpaTHOMY TpyOOHpOBOAAM.

KonundectBo BbIBOMMOM 10T TpadkoM HH(OpPMAIKI HACTPAUBAETCS TTOJIb30BATEIIEM.

[Ipe30meTpuueckue rpaduku CYILIECTBYIOLIETO MIOJIOKEHHUS CHUCTEMBI
TEIUIOCHA0KeHUs]T M WX MYTH TMpeAcTaBlieHbl Ha pucyHKax Huxke. Kak BuaHO u3
bE30METPHUUECKUX TpadUKOB, MOTPEOUTENH MOTYYAIOT TEIUIOBYIO JHEPTHI0 B TOJIHOM

o0BeMe.

[Tre30meTpuueckue rpaduku, MEPCIeKTUBHBIX TEIUIOBBIX CETEH MpeiCTaBICHBI B

paznene 4.2
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Pucynok 26. IlyTs nocrpoenusi nbe3oMerpuyeckoro rpaguka ot koreabHoit 40 000 «CMIY

«3aneBKa» a0 I[OTpeﬁl/ITe.Tlﬂ 1o mep. MeabHAYHBIH
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T 60
55
50
8 8 8
45
40
35
30
25
20 -
yana ¥ Ned0  TK-1 K6 T8 K9 TK9.1 TRA04 TR TK-11 TK-4/5  nep.MenbHuunbiii, A.1,kopnyc 1
;e""““'*e""a“ BLICOTA, 94 21 21.07 21.49 24.39 23.01 22.99 21.82 20.03 20,03 20.89 208 20.59 204 20.47
;““""a“e"b'” Hanop. 54 50.994 49.444 49.009 39729 35.976 33574 32314 26.559 23.486 19206 18833 18.04 17.581 174
Ana y4acTka, M 04 22 15 146.1 503 134 593 114.3 2223 2328 65.7 1505 337 633
[vametp yuacTka, m 04 04 0.4 04 04 04 04 04 02 02 02 015 0125 01
MoTepu Hanopa 8 MT, M 0.003 0463 0222 2158 0.586 1.203 0631 1.182 1.539 1611 0.186 0397 023 0242
ToTepw Hanopa 8 OT, M 0.003 0.449 0214 2.082 0.584 1.2 0629 1479 1.535 1.608 0.186 0397 023 0242
3;?""”“ soel 8T, 3186 2661 2229 2229 1.977 1.89 1.89 1.864 0.986 0.986 0629 0.506 0728 0472
ﬁ;‘:""”" 80A6i B OT, -3.146 2621 -2.189 -2.189 -1.975 -1.888 -1.888 -1.862 -0.985 -0.985 -0.628 0505 0728 -0.472
#‘r‘ mﬁ"b'e MoTEPME 26196 18.284 12.843 12.843 10114 9.247 9.247 8.991 6.019 6.017 2.466 2204 5929 3325
é’“T' ’:;;;‘fj““‘e noTEPNE 5532 17.737 12.392 12392 10.088 9.224 9225 8.971 6.004 6.006 2463 2292 5.927 3324
Pacxop 8 1T, /4 1405.41 17367 983.21 983.2 8722 833.85 833.82 82217 108.72 108.7 69.34 3136 3135 13.01
Pacxop B OT, T -1387.46 -1155.94 -965.7 -965.71  -871.05  -832.81 83284  -821.23  -10858  -1086 693 3134 3135 -13.01

Pucynok 27. IIbe3oMmerpudeckuii rpadguk ot koreabHoi Ne 40 000 «CMDIY «3aHeBKa» 10 MOTpedUTE s HA mep. MeJbHIYHBIH
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A Lade llTml = . - |/ ,
Pucynok 28. [IyTh mocrpoeHusi nbe3oMeTpudeckoro rpaguka ot ot IlpaBodepexnoii TILL-5
10 moTpeduTess Ha y4. 2, kaa. Ne 47:07:1044001:593.
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M

Pacnonaraemblii Hanop,
M

[AnvHa yyacTtka, M
[AvameTp yyactka, M
MoTepu Hanopa B MT, M
MoTepu Hanopa B OT, M
CkopocTb Bogbl B MT,
mlc

CkopocTb Bogpl B OT,
m/c

YA. NuHelHble noTepu B
AT, mm/m

YA. NuHelHble noTepu B
OT, Mmm/m

Pacxopn B IMT, T/4
Pacxoa B OT, T4

o~

el @

<« 0
N N
& o

IN)

Bpeska B YT-4 ot MNpasobepexHoit TOL-5 Mp-1
12.72 14.54
60 59.981
55 850.4
12 05
0.009 13.999
0.009 13.91
0.504 2.903
-0.502 -2.894
017 16.462
0.168 16.357
2001.05 2000.9
-1994.33 -1994.48

68.7

Sy

TK-1a
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27.213

203.3
0.6

1.444
1.436

2.015

-2.01

7.101

7.065

2000.23
-1995.15

67.8

ey

TK-1

12

24.332

43
06
0.018
0.018

1.654

-1.65

4.27

4.249

1641.8
-1637.72

; ﬂ 2 < ] «Q - ) ©
~ Z B 2 g 5 g 8 % g
~ Fy r

& & & & fl ?" ~ 2 a

2 3 3 ¢ 2 N 2 = ©
a
7

TK-1 TK-2 YT-3 YT-5 TK-7 TK-9 TK-11 TK-13 TK-16 yu. 2, kan. Ne47:07:1044001:593
11.37 9.06 10.92 11.01 11.95 13.18 15.42 14.04 15.25 15.5
18.908 17.736 16.234 15.528 15.236 14.568 13.809 13.281 12.344 11.814
119.9 270 92 105 86 155 0.1 119.4 126.7
06 06 06 06 0.5 05 03 0.25 0.25
0.379 0.753 0.246 0.087 0.155 0.225 0 0.242 0.04
0.378 0.75 0.246 0.087 0.155 0.224 0 0.241 0.04
1.423 1.336 1.309 0.725 0.957 0.857 0.57 0.61 0.238
1.42 -1.333 -1.307 0.724 -0.956 -0.855 -0.569 -0.609 -0.238
3.163 2788 2679 0.829 1.805 1.448 1.222 1.759 0.275
3.15 2777 267 0.826 1.8 1.444 1.218 1.753 0.274
1412.21 1325.44 1299.11 719.76 659.65 590.39 141.33 105.15 40.99
-1409.29 -1322.8 -1296.85 -718.42 -658.58 -589.53 -141.11 -104.98 -40.92

Pucynok 29. IIbezomerpuuecknii rpaguk ot IlpaBodepesxnoii TIL(-5 10 norpedurtens Ha y4. 2, kaa. Ne 47:07:1044001:593
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Pucynok 30. ITyTs mocTpoenus nbe3oMerpuueckoro rpapuka ot koreabHoii ['YII « T9K CITb»
3aneBka 48 10 norpedurenst 3aneBka 54.
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40 39.9 39.9

60 39.2 437
58
56
54
52 30.8 35.4
30.1 30.1 : :
50 30
48
46
44
42
40
=
S 38
2 3
£ a4
32
30
28
2
24
22
20
18
16
14 7
12
HanmeHoBaHve yana KotenbHas pep. 3aHeBka 48 M-4 Mn-5 n-6 3aHeBka 54
h'—ﬂe"“ea“”ec"a" BbiCOTA. 1973 19.08 18.73 16.73 15.15
ﬁac"o“arae"”"g' Hanop, g 9.804 9.741 8.329 8.292
[nuHa yyacTka, M 234 7.5 168.3 44
[uameTp yyacTka, M 0.05 0.05 0.05 0.05
MoTepu Hanopa B NT, M 0.098 0.031 0.707 0.019
MoTepu Hanopa B OT,m  0.098 0.031 0.706 0.019
3/';0"0”" Bomel BMT, 39 0.326 0326 0326
CropocTs BOAIBOT. .32 0326 0326 0,326
Yo. nuHeiiHele NOTEpN B 3 649 3.818 3818 3815
AT, Mm/m
YB. MUHEIiHBIE NOTEPH B 3 15 3.812 3812 3815
OT, Mm/M
Pacxog B NT, T/4 2.25 2.25 2.25 2.25
Pacxon B OT, T/4 -2.25 -2.25 -2.25 -2.25

Pucynok 31. IIsezomerpudecknii rpapuk ot korejbHoi I'YII « TIK CIIb» 3aneBka 48 10 noTpeduTess 3aneBka 54.
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Pucynox 32. HyTb HOCTpoeHnﬂ nbe30MeTpnqec1c0r0 rpaq)mca 0T KOTEIBHOi OOO «3Hepmﬂ»
Nel 1o norpedurtesns Kyaposckuii JICKB Ne3

37



43.9 44.1

58 43 428
56 — 431 44 4
54 414
52
50
48
46
44
42
40
38
= 3 22.4
g 34 :
2 19.9 21.3
g 32 15 16.9
T 30 15 15.5
28
26
24
22
20
18
16
14
12
10 7
8
HaumeHoBaHve yana KotenbHas Ne1 TK-1 TK-2 V-2 TK-8 MAOBY «Kygposckuii JCKB Ne3»
hl'ﬂeoneawquKaﬂ BbICOTA, 43 g 13.46 13.77 13.46 11.79 10.47 11.41
ﬁac"o“arae"”"g' Hanop, 289 28.582 27.054 25.937 23.16 23.068 19.017
[nuHa yyacTka, M 10.3 31.2 95 2203 2143 260.2
[uameTp yyacTka, M 0.3 0.25 0.3 0.25 0.25 0.125
MoTepu Hanopa B MT, M 0.159 0.764 0.558 1.39 0.046 2.026
MoTtepu Hanopa B OT,m  0.159 0.764 0.558 1.388 0.046 2.025
S/KCOP"C“’ Bomel BT, 5045 2.296 1.257 1.162 0.209 0.835
GropocTe BOAIBOT, 5 044 2295 A1.256 A.161 0.209 0.835
Yo. nuieiinele noTepn B 45 o 24.522 5.877 6.309 0.214 7.787
AT, Mm/m
YB. MUHEIiHEIE NOTEPH B 15 498 245 5.871 6.301 0.213 7.781
OT, Mm/m
Pacxog B T, T/4 507.45 39564 311.85 200.12 35.99 35.97
Pacxoz B OT, T/ -507.25 -395.46 -311.69 -200 -35.93 -35.95

Pucynok 33. IIbe3omerpuueckuii rpaguk ot koreabHoii OO0 «Iueprus» Nel 1o norpedurenst Kyaposckuii JCKB Ne3.
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Pucynok 34. IlyTb nocrpoenusi nbe3oMeTpuieckoro rpaguka ot koreapbHoii OO
Ne2 10 norpedurtesis no yia. Odaacruas, 3.

)

O «IHeprus»
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58 435 A44.6

56 v A44.4 44 413
54 hd ¢
52
50
48
46
44
42
40
38
= 3
§ 34
g 32 194 20.2 :18 1
30 15 16.3 ¢ T
28 ¥ v
26
24
22
20
18
16
14
12 / /]
10
HanmeHoBaHve yana KotenbHas Ne2 TK-5 TK-6 QObnacTtHas, .3
h'—ﬂe"“ea“”ec"a" BEICOTA. 4347 12.26 10.83 10.65 13.01
ﬁac"o“arae"”"“' Hanop, 285 28.348 24.942 23.775 23.194
[nuHa yyacTka, M 3.7 192.9 86.5 41.9
[uameTp yyacTka, M 0.25 0.25 0.2 0.15
MoTepu Hanopa B MT, M 0.076 1.704 0.583 0.29
MoTepu Hanopa B OT,m  0.076 1.703 0.583 0.29
Cropocte BomRIB T, 096 1375 1.044 0.884
CropocTe BOAIBOT, 5 095 1375 1,044 -0.883
m/c g . . )
YA. NuHellHble noTepn B 20.434 8.83 6.748 6.936
T, mm/m ! . ) .
YA. NUHeNHbIe NoTepn B
OT, Mm/M 20.424 8.824 6.746 6.935
Pacxog B NT, T/4 361.06 236.96 115.15 54.8
Pacxoa B OT, T4 -360.98 -236.89 -115.13 -54.8

Pucynok 35. IIbe3o0MeTpuyeckuii rpaguk ot koteabHoi OO0 «IHeprus» Ne2 1o norpedurens mo yi. Odaacruas,3
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Pucynok 36. IIyTh mocTpoeHus1 nbe3oMeTPUIECKOro rpaguka ot koreabHoit 000 «IHeprus»
Ne3 1o morpeduress no yia. Ctpouresei, 3.
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50 36 39.6 39.1 37.2 36.8

48
46
44
42
40
38
36
34
= ¥ 16 196 19.2 176 17.7
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% 28
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HammeHosaHve yana KoTenbHas Ne3 YT-1 YT1A YT-2 Crpouteneii yn.,3
;e"”ea““ec"a" BbICOTA, 4357 9.98 1043 1217 12.34
Tc”o“arae“"bm Hanop, o4 19.979 19.833 19.516 19.14
OnuHa yyacTka, M 26 79.8 4343 13.8
[uameTp yyacTka, M 05 0.35 0.3 0.15
[MoTepw Hanopa B MT, M 0.01 0.073 0.159 0.187
MoTepn Hanopa B OT,m  0.01 0.073 0.158 0.187
m"p"”" Bomel BMT, 448 0543 0.309 1.235
CropocTs BOAbI B OT, g 447 0543 0,308 1235
YO. MHEHHBIE NOTEPU B g 404 0917 0.366 13.487
AT, mm/m
YA. HGTiHbIE MOTEPU B g 4 0916 0.364 13.487
QOT, MM/M
Pacxog B NT, T4 308.62 183.46 76.65 76.57
Pacxopn B OT, T4 -308.38 -183.27 -76.5 -76.57

Pucynok 37. IIbe3omerpudeckuii rpaguk ot korejbHOii OO0 «IHerpusi» Ne3 1o norpedures no yia. Crpoureneid,3
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Pucynok 38. IlyTh mocTpoeHusi mbe3oMeTprUuecKoro rpaguka ot kKorejabHoii 6,48 MBT 1o

norpedurest no yJja. Odaacruoii 5
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HanmeHoBaHve yana KotenbHas «Mpom Umnynsc» 6.48 MBT TK-1 Y4 Y5 Y6 yn. ObnacTHas, A4.5, k.6
h'—ne"“ea“”ec"a" BbiCOTA. 44 18 1.21 12.36 12.48 13.26 12.46
ﬁac"o“arae"”"g' Hanop, o 19.968 19.539 19.514 18.52 18.205
[nuHa yyacTka, M 4.4 379 3.1 172 47.7
[uameTp yyacTka, M 0.3 0.2 0.2 02 0.15
MoTepu Hanopa B MT, M 0.016 0.214 0.013 0.497 0.157
MoTepu Hanopa B OT, M 0.016 0.214 0.013 0.497 0.157
S/KCOP"C“’ Boae! 8 T, 0.987 0.956 0.818 0.681 0607
GropocTe BOALI B OT, -0.987 -0.955 0.818 -0.681 0607
Yo. nuHeliHele noTepN B 5 g3g 5,656 4155 2.891 3295
AT, Mm/m
YB. MUHEIHEIE NOTEPH B 3 g3y 5652 4152 2888 3.295
OT, Mm/m
Pacxon B MT, T/ 244.96 105.36 90.21 75.13 37.65
Pacxon B OT, T/4 -244.89 -105.33 -90.18 -75.1 -37.65

Pucynok 39. IIbe3omerpuueckuii rpaguk ot korejbHoi 6,48 MBT OO0 «IIpom UmnyJibe» 10 nmoTpeduTes s Ha yia. O6aacTHoi 1.5
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Pucynok 40. IlyTh mocTpoeHusi mnbe3
norpeduress no yiaJleaunrpaackoi, 3
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HaumeHoBaHve yana KotenbHas «Mpom Wmnynsc» 7,44 MBT Y2 TNenwnrpapckas yn. 3 (8eoa 4)
hl'ﬂeoneawqecxaﬂ BbICOTA, 45 5 12.09 12.09
ﬁacnonaraeMbM Hanop, 275 27323 26.833
[nuHa yyacTka, M 20 70
[uameTp yyacTka, M 0.15 0.15
MoTepu Hanopa B MT, M 0.089 0.245
MoTepu Hanopa B OT,m  0.089 0.245
CkopocTb BoAb! B 1T, 0.657 0.583
mic
CkopocTb BoAbl B OT, 0,657 0.583
m/c
Y4. NUHElHbIE NOTEPH B 3.852 3.044
AT, Mm/m
YA. NUHeNHbIe NoTepn B
OT, mwim 3.851 3.043
Pacxog B NT, T/4 40.74 36.18
Pacxoa B OT, T4 -40.73 -36.17

Pucynok 41. IIbe3omerpuyeckuii rpadpuk ot korejabHoi 7,44 MBT OO0 «IIpom UMnyabce» 10 moTpeduTes s Ha yi. JIeHuHrpaackoii,3
46
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Pucynok 42. IlyTh mocTpoeHHsl NMbe30MEeTPHYECKOT0 rpaduka oT KoTeabHOH 6 M

«JICO-I3I'M» 1o norpeduresi mo yJa. [lpaxckas 5
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HanmerosaHre yana KoTensHas "3NCO 3rM" 6 MBT n-1 YT ¥T-2 ¥T-3 yn Mpaxckan 4.5
;“"“"'"e“"“ BelCOTa, 4122 11.94 1226 12.39 127 1222
:“”“”“”’“b'“ Hanop. a0 19.838 18.658 18.606 18.526 18.29
OnuHa yyacTka, M 203 147.7 6.9 17 499
[OuaMmeTp y4acTka, M 0.25 0.25 0.25 0.2 0.2
MoTepw Hanopa B MT, M 0.081 0.59 0.026 0.04 0.116
MoTepw Hanopa B OT, M 0.081 0.59 0.026 0.04 0.116
Oropocts BoA BT, gx3 0.923 0.901 061 0,611
COXopocTeBORIBOT. g 933 0923 -0.901 061 061
Y. NMHEeAHbIE NOTEPU B
AT, M 3.996 3.996 3.806 2331 2.331
YA. NUHeRHbIE NOTEPH B
OT, MMM 3.994 3.994 3.806 2331 2331
Pacxog 8 NT, T/u 159.06 159.05 155.21 67.4 67.4
Pacxog 8 OT, T4 -159 -159.01 -155.19 -67.39 -67.39

Pucynok 43. IIbe3oMeTpuyeckuii rpaguk ot korejbHoii 6 MBT OO0 «3JICO-3I'M» 10 moTpeduTens no y.a. [Ipaxkckas 5
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Pucynok 44. IIyTh mocTpoeHHusi NMbe30MeTPHYECKOro rpaguka ot KOTeH;:HOﬁ 31 MBt 00O
«IJICO-3I'M» no norpedoutenst K/ IN'omnanackas 152
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HaumeHoBaHue yana OO0 "3NnCOo-3rm" 31 MBT YT-1 YT-2 YT-3 YT-4 YT-5 YT-6 YT-7 yn Fonnavackas f.15 kopn.2
h'—f"”ea"'“e“‘a" BRICOTE, 9151 20.94 21.21 21.85 20.16 18.42 2012 2058 2075
za°”°“arae“’“’"' Hanop, 4o 39.998 39.994 39.983 39.905 39.896 39.595 39.264 38.77
[nvHa yyacTka, M 85 36 128 300 124 771 62 225
[nameTp yyactka, M 05 04 04 0.325 0.325 0.15 0.1 0.065
MoTepu Hanopa BMT, M 0.001 0.002 0.006 0.039 0.005 0.15 0.166 0.249
MoTtepu Hanopa 8 OT, M 0.001 0.002 0.006 0.039 0.005 0.15 0.165 0.249
m"""”b BoAbl 8 MT, 0.076 0.118 0.118 0.178 0.092 0.434 0.394 0.616
Gropocts Boas! & OT. -0.075 0.17 0.17 0178 -0.092 -0.434 -0.393 0616
YA, MMHEAHbIE NOTEU B g5 0.039 0.039 0.113 0.032 1.696 2323 9.64
MT, mm/m
YA, TWHEAHbIE MOTEPU B 49 0.039 0.039 0.112 0.032 1.695 2.321 9.639
OT, mm/im
Pacxopn & MT, T4 52.06 52.02 52.01 51.97 26.93 26.91 10.85 7.17
Pacxon B OT, T/ -5168 51.72 51.73 51.77 -26.87 -26.9 -10.84 747

Pucynoxk 45. IIbe3omerpuueckuii rpadpuk ot koreabHoi 31 MBT OO0 «3JICO-3I'M» 10 norpeduress 7K/ INoananackas 152
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Pucynok 46. IlyTs mocTpoenusi nbe3oMeTpuieckoro rpaguka ot xoreannoii 19,5 MBr OO0
«TensoBass Komnanus CeBepHasi» 10 noTpedureisi mo yJ. Scnas, 11k6
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HaumeHoBaHue yana KotenbHas "TK Cesepras” 19.5 MBT TK1 TK2 TK4 TKS TK6 TK7 YT-1.1 yn.Acxas , 11/6
;”““"“‘e“a" BHicoTa, 26 2592 243 23.48 2343 24.03 25 24.37 24
zacmnaraem"“ Hanop.: | xag 19.762 19.041 18.571 18.309 17.579 17.233 16.888 16.74
[nvHa yyacTtka, M 50.8 187.9 1411 355 130.5 166.8 166.9 30
Avametp yyacTka, M 0.4 0.4 04 0.3 0.3 0.2 0.2 0.125
MoTepu Hanopa 8 MT, M 0.119 0.361 0.235 0.131 0.366 0.173 0.173 0.072
MoTepu Hanopas OT, M 0.119 0.36 0.235 0.131 0.365 0173 0173 0.072
Spocw BRIl 0.949 0.858 0.799 0.995 0.866 0.406 0.405 0.46
COpBea0T, | i -0.857 -0.798 -0.994 -0.865 -0.405 -0.405 -0.46
YA. NUHelHbie noTepu B
T 2345 1.922 1.665 3.691 2.801 1.037 1.036 2.391
YA IMHERHEIS MOTEPH B | 594 1.918 1.662 3686 279 1.034 1.035 2.391
OT, Mm/m
Pacxoa 8 MT, T/ 418.48 37863 352.24 246.82 2148 44.72 4471 19.81
Pacxoa 8 OT, T4 418 -378.19 -351.92 -246.63 214,63 -44 67 -44.68 -19.81

Pucynoxk 47. IIbe3omerpuueckuii rpadpuk ot koreabHoi 19,5 MBT OO0 «TemnoBasi Komnanusi CeBepHasi» 10 norpedoutes no ya. Sicuas, 11 k6

52



